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Pabouas nporpamma OVII 11 Ecmecmesosnanue pa3paboTaHa B COOTBETCTBUU C
TpeOOBaHUSIMU:

- dbeneparTbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa (mainee —
®I'OC) cpeanero obiero 0opa3oBanus,

- (eaepanbHOro roCyJapCTBEHHOIO CTaHAPTa CPEIHErO MPOPECCUOHATIBHOTO

ob6pazoBanus (nanee — CI1O) no cnenunansHocTu 44.02.01 JlomikonbHOE 00pa3oBaHuUE,

- pEeKOMEHIAIMSIMH MO0 OPTaHU3AIUHU TIOJTYUYEHUs CPETHErO 00111ero 00pa3oBaHus B
npenenax OCBOCHMS 0Opa30oBaTelIbHBIX MPOTPAMM CpPEIHEro Mpo¢ecCHOHAIBHOIO
oOpa3zoBaHus Ha 0a3e OCHOBHOTO o00mero oOpa3oBaHHUS C YYETOM TpeOOBaHUU
denepanbHbIX TOCYJApPCTBEHHBIX O0Opa30BAaTENbHBIX CTAHIAPTOB M  TOJyd4aeMoOu
CHENUATIBHOCTH Ui Tipodeccur cpeHero npodeccuoHanbHOro oOpazoBaHus (MUCHMO
JlemapramMeHTa TOCYJapCTBEHHOW TMOJMTUKU B c(epe MOATOTOBKH pabOuYuX KaapOB H
JITO Muno6puayku Poccun ot 17.03.2015 Ne 06-259),

— MPUMEPHON TporpamMMbl 00Ie00pa3oBaTeIbHON y4YeOHOU JIUCIUTIIAHBI
Ecmecmeosnanue  nns npodeccHOHaNbHBIX  O0Opa3oBaTENbHBIX  OpPraHHU3alUH,
pexkoMeHIoBaHHON ~dDenepanbHbIM TOCYJAPCTBEHHBIM aBTOHOMHBIM — YUPEKICHUEM
«DenepanbHbli MHCTUTYT pa3BUTHS oOpazoBanus» (janee — DPI'AY «DUPO») B
KaueCcTBE MPUMEPHON NPOrpaMMbl IS peaiu3allid OCHOBHOW MPOdheCcCHOHATBHON
oOpazoBarenbHoi mporpammbl CIIO Ha 6a3e ocHOBHOro o0OIero oOpa3oBaHUs C
MOJIyYEHUEM cpeJiHero oOmiero oopazoBanusi, npoTokoa Ne 3 ot « 21 » urons 2015r.,

peructpaimoHHbiii Homep peneH3un Ne 374 ot « 23 » utonst 2015r. DAY «DUPO».
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1 TACHTIOPT PABOYEM ITPOTPAMMBbI YYEBHOT' O ITPE/IMETA
OVIL. 11 Ecmecmego3nanue
1.1 Obs1acTh NpUMEHEHUA MPOTrPAMMBbI Y4eOHOT0 IpeMeTa
[Iporpamma yuebHoro mnpeamera OVIL 11 Ecmecmeosnuanue SBISETCS YaCThIO
oOmieoOpa3oBaTeIbHOTO IMKIA oOpa3oBatenbHOM mporpammbl  CIIO  mporpammb
MOATOTOBKHU crenuanucToB cpeaHero 3eHa (manee — I[IIICC3) mo cmenuanbHOCTH

cpeanero npodeccuoHanbHOro oopazoBanus: 44.02.01 /lowkonvnoe obpazosarue.

1.2 MecTto yueoHoro npeamera B crpykrype HIICC3

VY4eOHbIl IpeIMeT SBJISIETCS MPEIMETOM 00IIe00pa30BaTEIHLHOTO YUYeOHOTO UK
B COOTBETCTBHUU C 2yMaHumapHuim npodusieM npoPpeccCuoHaIbHOr0 00pa30BaHMsL.

VY4eOHblil peaMeT oTHOCUTCS K npeaMetrHoil obmactu @I'OC cpegnero oduiero
0o0pa30BaHUs €CTECTBEHHBIX HAYK U3 00s13aTEIHHBIX MTPEIMETHBIX 00IaCTEH.

VYpoBeHb ocBoeHuss yueOHoro npeamera B coorBerctBur ¢ @I'OC cpennero obmiero
oOpa3zoBaHus 6a3086blil.

Peanuzanmst conepkanust y4yeOHOro mpeaMera MpeArnojaraer CoONIoeHHe
MIPUHLXAINA CTPOrOM NMPEEMCTBEHHOCTH IO OTHOLICHUIO K coaep:kanuto kypca OVIL 11
Ecmecmeo3znanue Ha CTyIIeHM OCHOBHOT'O 00LIEro 00pa30BaHMsL.

B T0 ke Bpems yueOHwli mnpenmer OVIILII Ecmecmeozuanue s
npo¢eCCUOHANIBHBIX 00pa30BaTENbHBIX OpraHu3aluil 00J1adacT CaMOCTOSTEIbHOCTHIO U
HEJIBHOCTBIO.

Pabouas mporpamma yuebnoro mpeamera OVII.11 Ecmecmeosnanue wuMeeT
MEXIPEIMETHYIO CBsI3b C 00LIe00pa3oBaTeabHbIMU yueOHbIMU Tpenameramu OVII.04
Mamemamuxa, OVII.O8 Acmponomus, VAIL.02 Oxonoeus moe2o0 Kpas W
npodeccuonansuoit gucuuruinHot OI1.03 Bospacmuaa anamomus, gusuonocus u
eueuena.

N3yuenue yueOnoro mpeamera OVIL1l Ecmecmeosnanue  3aBepliacTcs
MPOMEXKYTOUHOM aTTecTanue B ¢hopme oughgepenyuposanno2o 3auema B paMKax

ocoenust [ITICC3 Ha 6a3e 0CHOBHOTO 00IIET0 00pa30BaHUA.
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1.3 Ilnanupyembie pe3yabTaThl OCBOCHHSI Y4eOHOI0 IpeaMeTa
[Tnanupyemblie pe3ynbTaThl OCBOCHHUS yIeOHOr0 MpeaMeTa:
JIUYHOCHIHbBLE Pe3Y/IbIambl:
YCTOMYMBBIA MHTEPEC K UCTOPUM U JIOCTUKEHUSIM B 00JIACTU €CTECTBEHHBIX HAYK,
YyBCTBO F'OPJIOCTH 32 POCCUNCKUE €CTECTBEHHBIE HAYKH;
FOTOBHOCTh K TIPOJIOJDKEHUIO O0Opa3oBaHUWs, TOBBIMICHUIO KBIM(pUKAIIUKU B
n30paHHOM TPOQPECCUOHATBLHON JIEATEIbBHOCTH C HCMOJb30BAHUEM 3HAHUU B
00J1aCTH €CTECTBEHHBIX HAYK;
00BEKTUBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIIUN B 00JIACTH €CTECTBEHHBIX HAYK
JUTSL YeJIOBeKa M OOIECTBa, YMEHHUE MCIIOJIb30BATh TEXHOJOTMYECKHUE JOCTHKCHUS B
obmactu  (U3UKH, XUMUH, OWOJOTMHM JUI  TOBBIIIEHUS  COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO Pa3BUTHSI B BHIOPAaHHOM podeccuoHaIbHOM AesTEIbHOCTY;
YMEHHE MPOAHAIU3UPOBATh TEXHOTEHHBIE MOCJEACTBUSA ISl OKPY’KAIOUIEH Cpelbl,
OBITOBOM U MPOU3BOJICTBEHHOMN JIEATEILHOCTH YETIOBEKa,;
TOTOBHOCTh CAMOCTOSITEJILHO JOOBIBaTh HOBBIE JIJIsi Ce0Sl €CTECTBEHHO-HAYUYHBIE
3HAHUS C UCIIOJB30BAaHUEM JIJISI TOTO JOCTYIMHBIX HCTOYHUKOB MH(OPMAIIUH;
yMEHHUE yOpaBiIsiTh CBOEW IIO3HABATEIBLHOW  JICSTEIBHOCTHIO, IPOBOIAUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEUICKTYaIbHOI'O PAa3BUTHS,
YMEHHUE BBICTpauBaTh KOHCTPYKTUBHBIC B3AUMOOTHOILICHUSI B KOMaH/IE 10 PEIICHUIO
00IMX 3a7a4 B 00JIaCTH €CTECTBO3HAHHS;
MemanpeomemHuwle pe3ynbmamot:
OBJIQJICHUE YMEHUSIMHU M HaBBIKAMHU DPa3JWYHBIX BHUOB IO3HABATEIHHOMN
NESATETLHOCTHU JIJISl U3YUEHUSI Pa3HBIX CTOPOH OKPY’KAIOIIEr0 €CTECTBEHHOIO MUPA;
MPUMEHEHUE OCHOBHBIX METOJIOB TO3HAaHUs (HAOIIOACHUS, HAyYHOTO
AKCTIIEPUMEHTA) Il U3YYCHUSI PA3IMUYHBIX CTOPOH €CTECTBEHHO-HAYYHOU KapTHUHBI
MHpa, ¢ KOTOPHIMH BO3HHKAET HEOOXOIUMOCTh CTAIKUBATHCSA B MPO(ECCHOHAIBHOM
cdepe;
YMEHHE OIpEeAeisaTh LEIU U 3aJayu ACSTEIbHOCTH, BBIOMpATh CPEACTBA AJISI UX
JOCTVKECHUS Ha TIPAKTHKE;

YMCHHC HUCIIOJb30BATh PA3JIMYHLIC NCTOYHHUKH JIS IMOJIYUYCHHA CCTECCTBCHHO-
6
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HAay4YHOU MH(pOpPMALIMM U OLIEHUBATh €€ JOCTOBEPHOCTH JJISl JOCTHUKEHUS TOCTaB-
JICHHBIX IIEJICH U 3aJa4;

npeomemmbwle pe3yiomamal:

c(hOpMUPOBAHHOCTh TPEACTABICHUNA O IIEJIOCTHOM COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTUHE MUPA, IPUPOJAE KAK €JUHOW ILIEJIOCTHOM CUCTEME, B3aHUMOCBA3U
YelioBeKa, MpUPOJbl M O0IIecTBa, NPOCTPAHCTBEHHO-BPEMEHHBIX MacliTadax
Bcenennolii;

BJIaJICHHE 3HAHUSIMU O HauOoJiee BaXKHBIX OTKPBITUSX U JIOCTHKEHHUSX B 00JIacTU
€CTECTBO3HAHHUS, MOBJIMABIIMX HA OHBOJIOLMIO MPEACTABICHHN O MpUpPOAE, HaA
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

c(OPMHPOBAHHOCTh YMEHUS TPHUMEHSATh €CTECTBEHHOHAYYHBIC 3HAHUS JUIS
OOBSCHEHUS OKpY)KAalOUIUMX SBJICHHM, COXpaHEHHsS 370pOBbs, oOecreyeHus
0€30MacHOCTH  KHU3HEACITEIbHOCTH, OEpeKHOTO  OTHOLIEHUS K  MPUPOJE,
PAlOHAJIBHOTO TPUPOJIOINOJIB30BAHUS, 4 TAK)KE BBIIOJHEHUS POIU TPaMOTHOTO
MOTPEOUTENS;

c(OpMHPOBAHHOCTh MPEJCTABICHUNH O HAYYHOM METOJE TMO3HAHUS MPUPOILI U
CpeACTBax M3y4YE€HUs MeraMmupa, MakKpoMHUpa U MHUKPOMHpA; BIIAJICHUE MPUEMaMU
€CTECTBEHHO-HAYYHBIX  HAONIOJIEHUN, OIBITOB, UCCJICNIOBAHUA U  OIEHKH
JOCTOBEPHOCTH ITOJyYEHHBIX PE3YIbTATOB;

BJIAJICHUE MTOHATUMHBIM alNapaTOM €CTECTBEHHBIX HAYK, IMO3BOJSIONIMM MMO3HABAThH
MHp, Yy4acCTBOBaTb B JUCKYCCHSX IO €CTECTBEHHO-HAy4YHBIM  BOIIPOCAM,
WCIIOJIb30BaTh Pa3uyHble UICTOYHUKN WH(OpMAIIMK IJIs MTOATOTOBKU COOCTBEHHBIX
paboT, KPUTHYECKHM OTHOCHUThCS K coobOmeHusm CMMU, copepxamyM Hay4dHYIO
uH(}OpMaIHIo;

c(hOpMUPOBAHHOCTb YMEHHUI TOHUMATh 3HAUMMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS
JUTSL KQKJIOTO YEJIOBEKA HE3aBUCUMO OT €0 Po(hecCHOHaIbHOM NeITeTbHOCTH,
pasznuyath (paKkThl U OLIEHKH, CPABHUBATH OLICHOYHBIC BHIBOJIbI, BUJIETh UX CBSI3b C

KPUTEPHUSIMU OLIEHOK U CBSI3b KPUTEPHUEB C ONPEAEIEHHON CUCTEMOU LIEHHOCTEM.



OcBoeHune  comepxKaHus

y4eOHOTO

npeamera OVILI1I  Ecmecmeo3znanue

oOecrieunBaeT GOPMHUPOBAHUE U PA3BUTHE YHUBEPCAIBHBIX YUEOHBIX IEUCTBUM (anee —

YV ]I) B KOHTEKCTE MPEEMCTBEHHOCTH (POPMUPOBAHUS OOIIUX KOMIETEHIUH.

Buabl yHuBepcajJbHbIX y4eOHbIX
JHeHCcTBUM

OO0mue KoMneTeHUU
(B coorBercTBHHU ¢ PI'OC CIIO no
cnenuaJbHocTH/mpodeccun)

YVJ].01 JluuHOCTHBIE

(obecrieunBalOT IIEHHOCTHO-CMBICIIOBYIO
OPUEHTAIINIO 0o0ydJaronmxcst u
OpI/IeHTaI_II/IIO B COLIMAJIBHBIX pOHHX 58
MEXKJIUYHOCTHBIX OTHOIICHHMSIX ).

OKI1 IToruMarth CyIHOCTh ¥ COIUATIBbHYIO 3HAYUMOCTh
cBOei Oymytieit mpodeccuu, MposIBIISTH K HEl
YCTOWYMBBIA UHTEPEC.

OK3 OuenuBarh puCKU ¥ NIPUHUMATh PELICHUS B
HECTaHJIAPTHBIX CUTYAIIUAX.

OK8 CamocTosTENBHO ONPEAEATh 3a4aun
1po(heCcCUOHATBLHOTO U JTMYHOCTHOTO Pa3BUTHS,
3aHUMATbhCs CaMOO0OPa30BaHNEM, OCO3HAHHO IJIAHUPOBATh
MOBBIIICHHE KBATH(DUKAIIH.

YVY.02 PerynstuBHbie

OK2 Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIBHOCTD,

KOMITETEHTHOCTh, YMEHHE paboTaTh C
uHpopmanuei).

LenernoiaraHue, IUTAHUPOBAHME, | ONPEIENIATh METO/IbI pEIICHHUs TPO(hecCHOHANBHBIX 3a/a4,
MIPOTHO3UPOBAHUE, KOHTPOJIb | OLIEHUBATh UX 3()(HEKTUBHOCTH U KA4eCTBO.

(xoppekuusi), camoperymsnus, onenka | OK3 OueHuBath pUCKH U IPUHUMATDH PEILICHUS B
(obecrnieunBaroT OpraHU3alMIO | HECTAHJIAPTHBIX CUTYyAIUsX.

oOydJaronmmMucs CBOEH yueonoit | OK11 Ctpouts nmpodeCcCHOHATIBHYIO IEATEILHOCTh C
JIeSITEIbHOCTH) COOJII0JICHUEM PETYJIUPYIOIIMX €€ IPABOBBIX HOPM.

YV .03 Ilo3HaBarenbHbIE OK4 Ocy1iecTBasiTh MOUCK, aHATIU3 U OLICHKY
(oOecmeunBaroT HCCIIeIOBATENLCKYIO | HH(pOpMammu, HE0OXOUMOMN TSI TOCTAHOBKH U PEIICHUS

npodeccuoHaIbHBIX 3aa4, TPoheCCHOHATBHOTO U
JUYHOCTHOTO Pa3BUTHSL.

OKS5 Hcnonb3oBaTh HHGOPMAITMOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJOTUHU JIJIS
COBEPIICHCTBOBAaHUS TPO(GECCHOHATBHON AeSITETbHOCTH.
OK9 OcymiectBisaTh mpoeccHOHaTbHYIO NeTENLHOCTD B
YCIIOBUSIX OOHOBJICHUS €€ LIeJIe, Co/lep:KaHusl, CMEHBI
TEXHOJIOTHA.

YVY .04 KoMMyHHUKAaTHBHBIE
(obecnieunBaroT COLIMAJIbHYIO

KOMITETEHTHOCTb U YYE€T IO3UINHU IPYTUX
JIOJIEH, YMEHHME CIyIIaTh W BCTYNATh B
JMAJOT, y4YacTBOBATh B KOJUICKTHBHOM
00CyKIeHUU npobiieM,
B3aUMOJICHCTBOBATh U COTPYIHHYATH CO
CBEPCTHUKAMHU U B3POCIIBIMH).

OK6 PaboTaTh B KOJUIEKTHBE U B KOMaH/E,
B3aMMOJIEMCTBOBATh C PyKOBOJICTBOM, KOJUIETaMH U
COLIMAJIbHBIMU MTAPTHEPAMH.

OK7 CraBuTh 11€711, MOTUBUPOBATH JESTEILHOCTD
BOCIIMTaHHUKOB, OPTraHU30BBIBATH U KOHTPOJIUPOBATH UX
paboTy ¢ IpUHITHEM Ha ceOst OTBETCTBEHHOCTH 3a
KayecTBO 00pa30BaTENILHOTO MpoIlecca.

OK10 OcymiecTBasTh NpOPUIAKTUKY TpaBMaTU3Ma,
o0ecrneunBaTh OXpaHy KU3HU U 3JI0POBbsSI IETEH.

1.4 Kosin4ecTBO 4aCOB Ha OCBOEHME MPOTrPAMMBbI Y4e0HOI0 NpeaMeTa

MakcumainbHas yueOHast Harpy3ka oOyuatomierocst 2009 4acoB, B TOM YHUCJIE:

- oOs13arenpHas yueOHas Harpy3ka oOyyvaromierocs /39 4acos;

- caMmocTosTeNbHas padoTa oOyuaromierocs: 7() 4acos.

B Tom umcrme uacoB BapuaTMBHOW 4YacTu y4eOHbIX 1ukiIoB [IIICC3

HC
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PEeTyCMOTPEHO.
2 COAEP)KXAHUE YYEBHOI'O ITIPEJIMETA U TEMATUYECKOE
INJIAHUPOBAHUE

2.1 O0bem yueOHOro nmpeaMera M BUbI y4eOHOIl padoThI

Buj yueOHoi1 padoThI O0bem yacos
MakcumajibHas y4eOHasi HArpy3ka (Bcero) 209
Oos3aTesqibHast yueOHasi Harpy3Ka (Bcero) 139
B TOM YHCIIE:
1abopaTOpPHBIE 3aHIATH 16
MIPaKTUYECKUE 3aHATHUSA 44
KOHTPOJIbHBIE paOOTHI He npedycmMompeHo
CamocrosiTesibHas pabora o0y4aronierocsi (Bcero) 70
B TOM YHCIIE:
BBITIOJIHEHHE YTIPaKHEHUN 33
COCTaBJICHHE KOHCIIEKTa 22
HOATOTOBKA pedepara 4
HOJrOTOBKA JA0KJIa1a 5
MOJITOTOBKA MTPE3CHTALH 0
COCTaBJICHUE TaOJINLIbI 6
[IpomesxyTouHas artecTanus B popme ougppepenyuposan
HO20 3auema

[IpodunbHoe wu3yudeHue obuieoOpazoBaTenbHOro yudeOHoro mnpeamera OVIL I
Ecmecmeo3nanue oCyliecTBIISETCS YaCTUYHBIM NEpepacipeesieHneM y4eOHbIX 4acoB
U OTOOpOM JUAAKTUYECKMX €IUHMII B 3aBUCUMOCTH OT BaXXHOCTH TeM JJif

cnenuanbHocTu 44.02.01 /lowkonvrnoe obpazosanue.
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2.2 Temamuueckuit naan u codepycanue yueonozo npeomema OYII. 11 Ecmecmeoznanue

HaumenoBanme Conepxanue y4eOHOro MaTepuasia, JJIadopaTopHO — NPAKTHYECKHE U MPAKTHYECKHE 3aHATHS, O0Bem yacon YpoBeHb
pa3aesioB U TeM camMocCTosiTeIbHasi padoTa o0y4aomuxcs, KypcoBas padora (IpoeKT) 0CBOEHUA
OVIIL.11 EcrectBo3Hanue (Pusuka) 51+26
BBegenne 1
Conep:kaHue y4eOHOT0 MaTepuaa 1 1
®uszuka — ¢(yHIaMeHTallbHas HayKa o pupojie. EcTecTBeHHO-HayUHbIM METO/1 MO3HAHUS, €70 BO3MOXHOCTHU 1
Y TPaHUIIBl TPUMEHUMOCTH.
EnunncTBO 3aKOHOB MPUPOIBI U cOCTaBa BemiecTBa Bo Beenennoit. OTKpbITHS B pU3UKe — OCHOBA Iporpecca
B TEXHUKE U TEXHOJIOTMH MPOU3BOJICTBA
JlabopaTopHble 3aHSITHUS He npedycmompeno
IIpakTHyeckue 3aHATHS He npedycmompeno
KoHTposibHbIe pad0ThI He npedycmompeno
CamocrosiTejibHasi padoTa He npedycmompeno
Pa3zgen 1. Mexanuka 13
Tema 1.1 Coaep:xaHue y4eOHOro MaTepuasa 6 2
KunemaTtnka Mexannueckoe nBuxkenue. Cucrema orcueta. Tpaektopus nwxkenus. [1yte. Ilepememnienne. PaBHomepHoe 4
npsiMoiuHeHoe aBrkeHne. CkopocTh. OTHOCUTEILHOCTh MEXaHUYECKOTO JIBHIKEHUSI.
3aKkoH cioXeHus ckopocTeil. CpeHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBIXKEHUU. MTHOBEHHAs! CKOPOCTb.
PaBHOYCcKOpeHHOE MPSIMOJIMHEHHOE ABIKeHUE. Y ckopeHne. CBoOoIHOE MaJieHHe Tel.
JlabopaTopHble 3aHATHS He npedycmompeno
IIpakTnyeckmne 3aHsATHS 2
1 Pemmenue 3a1a4 Ha onpe/iesieHne OCHOBHBIX KHHEMATHUECKUX BEJIMUYMH CKOPOCTH U YCKOPEHMUSI.
2 Pemienue 3agau Ha onpeiesIeHUE TPOUIEHHOTO MyTH B PABHOYCKOPEHHOM IPSIMOJIMHEHHOM
JIBKCHHH.
KouTtpoJabHbie padoThl He npedycmompeno
CamocrositenbHas padora 3
CamocrosTenbHOE n3yueHne TeM «BekTopHbie BenanHb», «[I[poekiinyu BeKTopa Ha KOOPIMHATHBIE OCH U
JCHCTBHSI HAJ IPOCKITUSIMUY.
Tema 1.2 Conep:kanue y4e0HOIro MaTepuaa 3 2
JnHamMuka Macca u cuna. Bzaumopeiictsue ten. 3akoHbl JuHaMUKHU. CUJIbI B IPUPO/IE. 1

3akoH BCCMHUPHOI'O TATOTCHUS.
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JlabopaTopHble 3aHATHSA 1
1 | HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHUS OT MAcChl Tea.
IIpakTnyeckune 3aHATHSA 1

1 | Pemenue 3amay Ha 3aKOH BCEMUPHOTO TATOTEHUS.

KoHTposibHbIE pad0ThI

He npedycmompeno

CamocrosiTesibHasi padoTa
Cocrasiienue Ta0auIpl «CUITBI B TIPUPOJIEY .
Coznanne npe3eHTar «CpaBHEHUE pa0OThI CHITBI C U3MEHEHUEM KHHETHUSCKON YHEPTHH TEJay.

2

Tema 1.3

Coaep:xxanue yueOHOro MaTepuaJa

3aKOHBI
COXpaHeHHs B
MEXaHUKe

Nmnynbe Tena. 3akoH COXpaHeHUs uMITyJibca. PeaktuBHoe nBrkeHHe. MexaHnuuyeckas padbota. MoIHOCTb.
Mexanunueckas 3ueprusi. Kunernueckas sneprust. Kunetnueckas sneprust u padora. [lorennuanbHast
SHEPrys B TPaBUTALIMOHHOM M0Jie. 3aKOH COXPAaHEHHUs TOJIHOM MEXaHUYECKOW SHEPrHUH.

JlabopaTopHble 3aHATHS

He npedycmompeno

IIpakTnyeckune 3aHATHS

1 Pemenue 3ala4 Ha MPUMCHCHUC 3aKOHA COXPAaHCHUA UMITYJIbCA.

2 Pemenue 3ala4 Ha MPUMCHCHUC 3aKOHA COXPAaHCHUA UMITYJIbCA.

3 Pemenue 3a1a4 Ha IPUMEHEHNE 3aKOHA COXPAHEHUS SHEPTUH.

3

KoHTpoJbHbIe padoThI

He npedycmompeno

CamocrosiTe/ibHasi padoTa

CaMocTosiTenbHOe u3ydeHue Tembl «VIcrmonp30BaHue 3aKOHOB MEXaHHUKH JIJIS1 OOBSICHEHUS TBUKCHHUS
HEOECHBIX TeJ U JIJIs1 PA3BUTHSI KOCMUYECKUX MCCIICTIOBAHUI.

IToaroroBka goknana «PeakTHUBHOE JBHKEHHUEY.

2

Pa3zgen 2. OcHOBBI

MOJIEKYJISIPHOH (DM3UKH ¥ TEPMOTUHAMUKH

10

Tema 2.1

Conep:kaHue y4eOHOT0 MaTepuaja

OcHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TeOpHUH.
NneaJnHbIA ra3.

ATomMucTHueckas TCOPUA CTPOCHUA BCUICCTBA. Ha6.]'IIOI[eHI/I$I " OIIBITHI, MIOATBCPIKAAOIINEC aTOMHO-
MOJICKYJISIPHOC CTPOCHHUEC BCIICCTBA. Maccel u PasMEpPLI MOJICKYII.

TernnoBoe ABM)KEHUE YAaCTUIL BEIECTBA. HI[GEUIBHHﬁ ras. TeMnepaTypa KaK MEpa cpez[Heﬁ KUHETHYCCKOM
OHCPIUU YaCTHII. YPaBHeHI/IC COCTOAHHA UICAJTIBHOTO I'a3a.

Mojenb >KUAKOCTH. HOBerHOCTHOG HATAKCHHUC 1 CMa4YMBaHUC. KpI/ICTaJ'IJ'II/IIICCKI/Ie n aMOp(bHBIe BCIICCTBA.

JlabopaTopHble 3aHATHS

He npedycmompeno

IIpakTH4yecKkue 3aHATHSA

1 | Pemrenue 3amau mo MKT.

4

11
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2 TeMneparypa Kak Mepa CpeIHel KHHETUYECKOW YHEPTrUM YaCTHII.

3 YpaBHEHHE COCTOSIHUS UAECATIBHOTO rasa.

4 Monens sxxuakoctu. [IoBepXHOCTHOE HATsDKEHUE U cMauuBaHue. Kpucraminueckue u amopgHbIe
BEIECTBA.

KoHTpoJbHbIe padoThI

He npedycmompeno

CamocrosiTeibHas paGoTa
Pemienue 3agau.
[ToaroroBka moknaaa «M30TrepMudecKre mMpoIecch.

4

Tema 2.2

Conep:kaHue y4eOHOT0 MaTepuaja

Tepmoaunamuka

Buytpennss sueprusi. Pabota u Teruioornaua kak criocoObl H3MEHEHHsI BHYTpeHHel sHeprun. [lepBrlii 3axoH
TepMOIUHAMUKH. TerioBble MAIIMHBI U UX TPUMEHEHHE.

JlaGopaTopHble 3aHSATHS

He npedycmompeno

IIpakTHyeckne 3aHATHS 2
1 Penienue 3a1a4 Ha epBbIN 3aKOH TEPMOJIMHAMUKHI
2 Pemienue 3a1a4 Ha NepBBIN 3aKOH TEPMOANHAMHUKHU

KoHTpoJbHbIe padoThI

He npedycmompeno

CamocTrosiTesibHas padoTa 1
IToaroroBka pedepara « IK0JI0rHYECKUe MPoOIEMBbI, CO3/IaBacMbIC Pa3IMYHBIMKM BUAAMHU TCIUIOBBIX MAIIIMH.
Pazgesn 3. OCHOBBI JIEKTPOAMHAMUKH 14
Tema 3.1 Coaep:xaHue y4eOHOro MaTepuaJa 3
DJIeKTPOCTAaTHKA | B3auMoelcTBrE 3apsDKEHHBIX TN DICKTPHUSCKU 3aps. 3aKOH COXPaHCHHUS dJIEKTPUIECKOTO 3apsiia. 1

3akoH KynoHa. DiekTpocTaTuyecKoe 1oJjie, €ro OCHOBHBIE XapaKTEPUCTHKH U CBSI3b MEX/1y HUMHU.

JdeMoHcTpanun
Buneopumibmbr «BzaumoeiicTBue 3apskeHHBIX Tel», « [ IpOBOAHUKY B 3JIEKTPUYECKOM TOJIE»,
«/JIM2TIEKTPUKH B DIIEKTPUYECKOM IIOJIEN.

JlabopaTopHble 3aHATHSA

He npedycmompeno

IIpakTuyeckue 3aHATHSA 2
1 Pemenune 3a1a4 Ha npuMeHeHue 3akona Kymnona
2 Pemenue 3a1a4y Ha onpeieneHne HanpsPKEHHOCTH AIEKTPUYECKOTO TOJISL.

KoHTpoJbHbIe padoThI

He npedycmompeno

CamocrosiTeibHas paGoTa
IToarotoBka pedeparoB « Buasl aeKTpUUIECKUX pa3psiioBy, « DIEKTPUUECKUE pa3psiibl HA CITyKOe
94EJIOBEKa»

2
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Tema 3.2
IHocToIHHBIN
TOK

Conep:kaHue y4e0HOIro MaTepuaJa

[locTosiHHBIN nekTprudeckuil Tok. Cuila TOKa, HaIpsDKEHUE, JIEKTPUUECKOE COITPOTUBIICHHE.
3akoH Oma 11 y4acTKa 3JE€KTPUYECKOM ETH.

JlabopaTopHble 3aHATHS

1 C60p1<a BHCKTpI/ILICCKOI\/'I eI U USMCPCHHUEC CUJIbI TOKA W HAIIPSIKCHUA Ha €€ pa3JIMYHbIX YUYACTKaAX

2 COopKka AJIeKTpUYEeCKON LIEMU ¥ U3MEPEHUE CHJIbI TOKA U HANPSOHKEHMSI Ha €€ Pa3JInYHbIX ydacTKax

IIpakTHyeckne 3aHATHSA

1 Pemenne 3aaa4 Ha MPUMCHCHHEC 3aKOHa Oma JJI yJacCTKa LCIIn.

2 Pemenue 3a7a4u Ha MOCIEIOBATEILHOS U napajijiCJIbHOC COCAMHCHUC ITPOBOAHHUKOB.

3 Pemenue 3agau Ha MocieA0BATEIbHOE U mapaajicJbHOC COCAMHCHUEC IIPOBOAHHUKOB.

KoHTpoJbHbIE padoThI

He npedycmompeno

CamocrositenbHas padora

Cocrasnenne Tabmunsl «IlociaenoBaTenbHOE U MAPATIIEIFHOE COCTMHEHHIE IPOBOTHUKOBY.
IToaroroBka noknana «KopoTkoe 3aMbIKaHUE».

[ToaroroBka pedepara «IeKTpuUYecKre MpudOphI».

3

Tema 3.4
MarsauTtHoe
moJje

Conep:kaHue y4eOHOT0 MaTepuaa

MarauTHOE II0JI€ ¥ €r0 OCHOBHEIC XapaKTCPUCTHUKHU. HeﬁCTBHC MAardvTHOTIO I10JIsI Ha ITPOBOJHUK C TOKOM.

3akoH Amriepa. DJIeKTpoIBUraTesb. SBJIeHHE 3JIEKTPOMArHUTHONW MHIYKIIUU

JlaGopaTopHble 3aHSATHS

He npedycmompeno

IIpakTH4yeckue 3aHATHSA 3
1 Pemienue 3a1a4 Ha M300payKEHNUE MATHUTHOTO TOJIS TOKA.

2 Pemienue 3a1ay Ha onpeiesieHue CHiIbl AMIepa.

3 Pewenue 3anau Ha onpeneneHue cuwibl JIopeHna.

KoHTpoJibHbIE pad0ThI

He npedycmompeno

CamocrosiTesibHasi padoTa

JlomanHee 3aiaHue IO yUeOHHKY.

[MoaroroBka nokiana «JlnamaraHeTky, GeppoOMarHeTHKY, ITApaMarHeTUKN», « MarHUTHOE 1OJIe 3eMIT,
«BnusHMe MarHuTa Ha OPraHU3M YeJIOBEKay.

[MoaroroBka pedeparoB « MarHUTHBIC CBOWCTBA BEIIECTBA», « DIEKTPOIBUTATEIII.

2

Pa3gen 4. Kojie0anus 1 BOJIHBI

Tema 4.1
Mexannueckue u
3JIEKTPOMATHUTH

Conep:kanue y4e0HOIro MaTepuaa

CBobonnsie konebanus. Ilepros, yacrora U aMIuinTy1a Kojaebanuii. ['apmonnueckue xoaeOaHus.
MexaHu4ecKye BOJHBI U UX BHIbI. 3ByKOBBIC BOJHBL. YIJIbTPa3BYKOBbIC BOJIHBI. YIIBTPa3BYK U €ro

13
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ble KOJIeOaAHHUA U
BOJIHBI

HCIIOJIb30BAHUE B MEMIIMHE U TEXHUKE.
CB00OOIHBIC AJIEKTpOMAarHUTHBIC KosteOanus. KoebaTenbHblil KOHTYP. DIEKTPOMArHUTHOE TOJIC.
DJIeKTpOMAarHUTHbIC BOJHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH.

JlabopaTopHble 3aHATHS

1 | Msyuenue koneGaHmii MATEMATHYECKOTO MASITHHKA.

HpaKTuquKue 3aHATUSA

He npedycmompeno

KoHnTpoJbHbIe padoThl

He npedycmompeno

CamocTrosiTesibHas padoTa 1
[ToaroroBka pedepara «Konebanus, BUIbl KoneOaHUl, UX YUET, POsIBICHUE, IPUMEHEHHE B TEXHHUKEY.
Tema 4.2 Conep:kanue y4e0HOIro MaTepuaa 2
CaeToBbBIE Pa3BuTHe npencTaBiaeHu 0 IpUPOJE CBETA. 3aKOHBI OTPAKEHUS U IPEJIOMIICHHSI CBETA. 1
BOJIHBI JlaGopaTopHble 3aHSATHS 1

1 | W3ydenue untepdepeHnu u qudpakiui CBeTa.

IIpakTHyeckne 3aHATHSA

He npedycmompeno

KoHTposibHbIe padoThI

He npedycmompeno

CamocrosiTeibHas paGora 1
IToaroroBka nokinana «['y1a3 kak onTuyeckas cUCTeMay.
Pa3nes 5. DiieMeHThI KBAHTOBOM (pu3nkn 4
Tema 5.1 Coaep:xxanue yueOHOro MaTepuaJia 1
KBanroBbie KBanroBas runoresa [lnanka. @otosnekrpudeckuii 3pQexr. |

CBOMCTBA CBeTa

JlabopaTopHble 3aHATHS

He npedycmompeno

IIpakTnyeckune 3aHATHS

He npedycmompeno

KoHnTpoJbHbIe padoThI

He npedycmompeno

CamocTrosiTesibHasi padoTa 1
[ToaroroBka nokiaga «OcOOEHHOCTH XUMUYECKOTO, OMOJIOTMYECKOTO JICUCTBUSI CBETAY.
Tema 5.2 Coaep:xxanue yueOHOro MaTepuaJia. 1

duzuxka aToma

Mopenu ctpoennst atoma. OnbiTel Pesepdopra.

1

JlabopaTopHble 3aHATHS

He npedycmompeno

IIpakTnyeckune 3aHATHS

He npedycmompeno

KoHnTpoJbHbIe padoThI

He npedycmompeno

CamocTosiTesibHasi padoTa

He npedycmompeno

Tema 5.3

Coaep:xaHue y4eOHOro MaTepuaJia

2
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duszuka
aTOMHOIO siipa
U 3JIeMEeHTAPHbIX
YacTHIL

CocraB n CTPOCHUEC aTOMHOI'O AApa.

Pa,[[I/IOaKTI/IBHOCTb. PaI[I/IOB,KTI/IBHLIG H3JIYUYCHHA U UX BOSHeﬁCTBHe Ha )XMBBIC OpraHM3MBbI.

JlaGopaTopHble 3aHSATHS

He npedycmompeno

HpaKTuqecm/le 3aHATUSA

1 | Pemienne 3amaq Ha ONpCACIICHUC DHCPTHNH PACIICINICHHA Aapa

1

KoHTpoJbHbIe padoThI

He npedycmompeno

CamocrosiTenbHas padora 1
[ToaroroBka pedepara «IaeMEeHTAPHBIC YACTHITHD.
Paznen 6. IBosaouus BeeseHHoi 5
Tema 6.1 Conep:kanue y4e0HOIro MaTepuaa 1
Crpoenne n Mopgenp pacumpsronieiicss BeeseHHO. |
pa3BuTHe JlabopaTopHble 3aHATHS He npedycmompeno
BcesenHoit IpakTHYecKne 3aHATHS He npedycmompeno
KoHTpoJibHbIE pad0ThI He npedycmompeno
CamocTrosiTesibHas padoTa 1
IToaroroska pedepara «COBPEMEHHBIC TEISCKOIIBI.
Tema 6.2 Conep:kanue y4e0HOIro MaTepuasa 4
Ipoucxoxnaenne | CoBpemeHHas Gu3nueckas KapTUHa MUpa. [IporcX0okIeHHe COTHEYHON CHCTEMBI. 4
Conneunoii JlaGopaTopHble 3aHATHS He npeoycmompeno
CUCTEMBI IIpakTnyeckue 3aHATHSA He npedycmompeno
KoHTpoJibHbIE pad0ThI He npedycmompeno
CamocTrosiTesibHas padoTa 2
Iloarororka goknanoB «IlmaHeThl COTHEYHOM CUCTEMED», «[InaHeThl TUTaHTEDY.
HTroro: 51+26
OVIIL.11 EcrectBo3Hanue (Xummus) 44 + 22
BBeanenue Coaep:xxanue yueOHOro MaTepuaJia 2
Xumuyeckasi KapTiHa MUpa Kak COCTaBHAs YacTh €CTECTBEHHOHAYYHON KapTUHBI MUpa. Posib Xumuu B 1

KHU3HH COBPEMEHHOTO 00IIECTBA.

[IpumMeHeHne TOCTHKEHH COBPEMEHHON XMMUHU B TYMaHUTApHOU cepe AesITeIbHOCTH 0011IecTBa.

XuMHUUECKoe cosiepkaHne yueOHoi qucuuIuinibl «EcTtecTBO3HaHMe» pH ocBoeHUH crierraibHocTed CI1O0

COIMAIBHO-Y)KOHOMUYECKOTO U TYMaHUTAPHOTO TTpoduiei mpodhecCHOHAIBHOTO 00pa30BaHUsI.
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JlaGopaTopHble 3aHATHSA

He npedycmompeno

HpaKTuqecm/le 3AHATUSA

1

1 | HpaBI/IJ'Ia 0€e30macHOCTH IIpu pa60Te C CAKMMH, TOPIOYMMHU U TOKCUYHBIMU BCIICCTBAMM.

KoHTpoJbHbIE padoThI

He npedycmompeno

CamocrositenbHas padora 1
[IpocThie U ClI0KHbBIE BEIIECTBA.
Paznen 1 O0mas u Heopranuvyeckass XuMus 20
Tema 1.1 Conep:kanue y4e0HOIr0 MaTepHaJia. 2
OcHoBHbBIE [Ipenmer xumuu. BemectBo. AToM. Monekyna. XUMUYECKUN 3JIEMEHT U (POPMBI €T0 CYIIECTBOBAHUSI. 1
NOHATHS U [IpocThie U COKHBIE BEIIECTBA.

3aKOHbI XUMHUH

JlabopaTopHble 3aHATHUS

1 | CocraBieHue MoOJeJIell aTOMOB U MOJICKYIJI

IIpakTnyeckune 3aHATHSA

He npedycmompeno

KoHTpoJbHbIE padoThI

He npedycmompeno

CamocrosiTesibHasi padora 1
XuMHYECKUH dJIeMEHT B (POpMBI ero cyliecTBoBaHus. [IpoCThie U CIIOKHBIE BEIIESCTBA.
Tema 1.2 Conep:kanue y4e0HOIro MaTepuasa 4
Iepuoanyeckunn | 1 OtkpsiTue Ilepuoanyeckoro 3aKoHa. 3
32aKOH U 2 [Iepuoanueckas cucremMa xuMuueckux aneMeHToB J[.M. Menaeneesa.
nepuoauvyeckas | 3 3Hauenue [lepnognueckoro 3axkona u [leproandeckoil cucTeMbl XUMUYECKHX AyieMeHTOB J[. M.
cucreMa Menpeneesa Aiisl pa3BUTH HAYKA U IOHUMaHUsI XUMHYECKOHN kKapTuHbl Mupa. [[.1. MenzaeneeB 06
XUMHUYCCKUX 00pa30BaHMM U TOCY/IaPCTBEHHON MOJUTHKE.
3JIEMEHTOB JlaGopaTopHble 3aHATHS He npedycmompeno
AN. IIpakTn4yeckune 3aHATHS 1
Menneseesa 1 | CocraBiienne 211eKTPOHHBIX (HOPMYII HIEMEHTOB
KoHTpoJibHbIE pad0ThI He npedycmompero
CamocrosiTesibHasi padora 2
[Iepuonnueckas cucrema xuMuueckux 3iueMeHToB J[.M. Menneneesa.
3nauenue [lepuonnueckoro 3akona u [lepuoguueckoit cucrembl xumudeckux snementoB J[.M. Menneneena
JUIsl pa3BUTHUsI HAYKU U MIOHUMAHUS XUMUYECKON KAPTUHBI MUPA.
Tema 1.3 Conep:kanue y4e0HOro MaTepuasa 2
Crpoenue KoBanenTtHas cBs3b: HenoysipHas u nosisipHasd. MlonHas cBs3b. KaTnoHbl 1 aHHOHBL. MeTanyeckas CBS3b.
BEIIECTBA Bogopoanas cBsi3b.
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JlaGopaTopHble 3aHATHSA 1
1 | W3yueHune CBOMCTB COEAMHEHUN C PA3IMYHBIMU TUIIAMU XUMUYECKOHN CBSA3H

IIpakTnyeckne 3aHATHS 1
1 | OrnpezienieHne XxapakTepa cpe/ibl paCTBOPOB

KouTpoJbHbIe padoThl

He npedycmompeno

CamocrosiTesibHast padora
Bunpl xumMudeckou cBsI3U

1

Tema 1.4 Conep:kanue y4e0HOIr0o MaTepHaJia. 4
Boaa. PactBopsr | 1 Bopa B npupozae, ObITy, TEXHUKE U Ha IPOU3BOACTBE. PU3NYECKUE U XUMUUECKHE CBOMCTBA BOJIBI.
OnpecHeHue BOJBbI.
2 ArperaTHble COCTOSIHMSI BOJIBI U €€ MEePeX0bl U3 OJTHOTO arperaTHOro COCTOSIHUS B APYTOE.
JlabopaTopHble 3aHATHS He npedycmompeno
IIpakTnyeckune 3aHATHS 2
1 [IpuroroBiaeHue pacTBopa COJIM 3aJAHHON KOHIICHTPALIUH.
2 Pac4yeTHO-3KCIIEpUMEHTAJIBHBIE 3a/1a4M HA IPOLEHTHYIO KOHLIEHTPALUIO pacCTBOPOB
KoHTposbHbIe padoThI He npedycmompero
CamocrosiTeibHass padorta 2
PacTtBOpbI BOKpYT Hac. Y CTpaHEeHHE )KECTKOCTH BOJIbI HA MPOMBIIIIEHHBIX PEANPUATHSX.
Tema 1.5 Coaep:xaHue y4eOHOro MaTepuasa 8
Heopranmnyeckue | | Kunaccnpukanusi HeOpraHu4eCKUX coeJMHEHUM U UX cBoMcTBa. OKCH/IbI, KUCIOThI, OCHOBAHUA, 3
coeUHEeHUs! COJIH.
2 Mertanabl. O0mue pu3nueckre 1 XMMUYECKUE CBOMCTBAa METAIITIOB. MeTallibl U CIUIaBbl Kak
XyZ0XKecTBeHHbIH MaTepuan. CoeMHeHNs METAJUIOB KaK COCTaBHAsI YaCTh CPEICTB U300PA3UTEIHHOTO
HCKYCCTBa.
3 Hemeranubl. O01mas xapakTepycTUKa IIaBHBIX MOATPYIII HEMETAJIOB HAa IPUMEpPE TaJIOTE€HOB.
HemeTannsl 1 MX coeIMHEHUs] KaK COCTaBHAsI YACTh CPEACTB M300Pa3UTENLHOIO HCKYCCTBA.
JlabopaTopHble 3aHATHUS 2
1 XHWMHUYECKHE CBOICTBA METAJIOB
2 XUMHUYECKHE CBOMCTBA HEMETAJIOB U UX COEIUHEHNI
IIpakTHyeckue 3aHATHSA 3
1 Onpenenenne pH pactBopa coneil.
2 N3ydeHue B3aMMOICHCTBUSA METAIUIOB C PACTBOPAMU KUCJOT U COJICH.
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3

| I/I3y‘ICHI/Ie 3aMCIICHUA MEOU KCJIC30M

KonTpoJsbHbie padoTsl

He npedycmompeno

CamocrosiTeibHass padora 4
Krnaccudukaiius HeopraHndecKux COeAMHEHUN U UX cBOicTBa. MeTallibl, HEeMETaJIbI.
Pa3znen 2 Opranuyeckasi XuMusi 22
Tema 2.1 Conep:kanue y4e0HOIro MaTepuaa 2
OcHoBHbBIE OCHOBHBIE TIOJIOKEHUS TEOPUU CTPOCHHSI OPraHUYECKUX COeAMHEHNH. MHOrooOpasue opraHn4eckux 1
NOHATHS coenuHennil. [lonaTHe U3oMepun.
OpraHHYecKoi JlaGopaTopHble 3aHATHS He npedycmompeno
XUMHMHU U Teopusi | [IpakTHYeCKHEe 3aHATHS 1
CTpoCHUHA 1 | CocraBnenue hopmys1 U30MEpPOB
OpraHH4eCKuX KouTtpoJabHbie padoThI He npedycmompeno
CoeTHHEHHH CamocrosiTeibHass padora 1
Hcropusi BOBHUKHOBEHUS M PA3BUTHSI OPTAHUYECKOW XUMUHU.
Tema 2.2 Coaep:xaHue yueOHOro MaTepuaJia 4
Yriaesoaopoasl 1 Yraesoaopoasl. [IpenensHele U HENpeaeNbHbIE YITIEBOAOPOABL. Peakius nmonmMepusanuu. 3
U UX IPUPOJHBbIE | 2 IIpupoaHbIe HCTOYHUKH YIJIEBOAOPOAOB. YIJIEBOIOPOAbl KAK OCHOBA MEXIYHAPOIHOIO
HCTOYHHKH COTPYAHHUYECTBA M BAXHEUIINN UCTOUYHUK hopMupoBanus Oromkera PO.
JlabopaTopHble 3aHATHS He npedycmompeno
IIpakTnyeckue 3aHATHSA 1
1 | [TonydyeHue U CBOMCTBA dTHIICHA
KoHTposibHbIe padoThI He npedycmompero
CamocrosiTesibHasi padora 2
[IpupoHbIE HCTOYHUKH YIVIEBOJOPOAOB. [IpOayKTHI, TOTydyaemMble U3 HUX.
Tema 2.3 Coaep:xaHue y4eOHOro MaTepuaJa 7
Kucnopoaconep | 1 Kucaopoacoaepxamue oprannyeckne pemecrsa. [IpeacraBureny KuciopoacoaepKamx 5
JKalue OpPraHUYECKUX COEAMHEHUN: METHJIOBBIM U STHJIOBBIM CIUPTHI, INIMLIEPUH, YKCYCHAsI KUCJIOTA
OpraHnvyeckue 2 AJIKOTOJIM3M U €ro OTPa)XKEHUE B MPOU3BECHHUAX XY/10’KECTBEHHOM JTUTEPATyphl U H300pa3UTEIILHOTO
coeJUHEeHUs! HCKYCCTBA.
3 Kupsl kak crnoxHbIe 3(DUPBHL.
4 VYrneBoabl: TII0K03a, KpaxMall, LIEeJUII0JI03a.

JlabopaTopHble 3aHATHS

He npeoycmompeno
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I[MpakTn4yeckune 3aHATHSA

1 XUMHUYECKUE CBONCTBA YKCYCHOM KMCJIOTHI: B3aUMOJICUCTBUE C MHAUKAaTOpaMu, Metauiamu (Mg), ¢
ocHoBanusiMu (Cu(OH),) u ocHoBHBIMEU Okcugamu (CuO).
2 CpaBHEHHE CBOMCTB MbLJIa U CHHTETUYECKUX MOFOIINX CPEACTB

KoHTpoJbHbIe padoThI

He npedycmompeno

CamocrosiTeibHass padorta 4
VYrneBosbl U UX poJib B ®KUBOM mpupoae. XKupbl Kak MpoayKT MUTAHUS U XUMUYecKoe chipbe. HexBaTka
MIPOJIOBOJILCTBHS KaK TII00ambHas MpobieMa YeIoBeuecTBa U My TH ee pemieHus. CpecTBa TUTHCHBI Ha
OCHOBE KHCJIOPOJCOEPKAIINX OPraHUYeCKUX coeAMHeHU. CHHTETHUECKHE MOIOIINE CPEICTBA!
JIOCTOMHCTBA M HEJIOCTATKHU.
Tema 2. 4 Conep:kanue y4e0HOIro MaTepuaia. 5
A3oTtoconepxkam | 1 A3oTconepikalie OpraHn4eckue COeqMHEHNs 3
ue 2 AMUHBI, aMUHOKHUCJIOTBI, O€IIKH
OpraHuveckKue
J—— 3 Ctpoenue u OUOIOTrHYecKas poJib OEIKOB.
MosmMmepsI JlaGopaTopHble 3aHATHS He npedycmompeno
IIpakTH4yeckue 3aHATHSA 2
1 O3HaKOMJIEHHE C CUHTETUYECKUMHU M HCKYCCTBEHHBIMHU MOJIUMEPAMH.
2 OrnpesenieHre pa3aIuyHbIX BUJOB XMMHUUYECKUX BOJIOKOH.
KoHTposbHbIe padoThI He npedycmompero
CamocrosiTesibHasi padora 2
Jedunur Genka B MUIIEBBIX TPOAYKTAX U €r0 MPEOJ0JICHIE B paMKax riI00albHOM MPOI0BOILCTBEHHOM
MIPOTPaMMBI.
Tema 2.5 Coaep:xxanue yueOHOro MaTepuaJia 4
XUMHUSA U )KU3Hb | | XuMHs U OPraHu3M YejloBeKa. XUMHUYECKHUE DJIEMEHTHI B OpraHm3Me 4deioBeka. OpraHnyeckue u 3

Heopranuueckue BemiecTBa. OCHOBHBIE KM3HEHHO HEOOXOJMMBIE COEAMHEHHs: OEJKH, YTJIEBOJBI,
JKUPBI, BATAMUHBI. YTJEBOJABI — TJIABHBIM UCTOYHUK SHEPIMM OpraHus3ma. Poiib KUpPOB B OpraHusMme.
XOJIECTEpUH U €ro poJIb B 3J0POBBE YEIIOBEKA.

MuHepasbHble BELIecTBa B MPOJIyKTaX MUTaHMsl, nuiieBble JoOaBku. COanaHCHPOBAaHHOE UTAHUE.

2 Xumus B 0bITy. Boga. KauectBo Bojsl. Moromue u unctsmme cpenctsa. [IpaBuna 6e3omacHoii
paboTHI CO CPeACTBAMHU OBITOBON XMMUH.

3 Posib XUMUUECKUX JIEMEHTOB B JKU3HU pacTeHUH. Y 10OpeHusi. XUMHUYECKUE CPEACTBA 3AIIUTHI
pacTeHUA.
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JlaGopaTopHble 3aHATHSA

1 | Onpenenenue xecTkocTu Boibl. bezonacHas paboTa co cpeacTBaMu ObITOBOM XUMUH

IlpakTH4yecKue 3aHATHSA

He npedycmompeno

KoHTpoJbHbIE padoThI

He npedycmompeno

CamocrositeibHass padorta 2
XuMu4deckasi TPOMBITINICHHOCTh U XUMUYECKHE TEXHOJIOTUN. XUMHU3AIUS CEITbCKOTO XO3SMCTBA U €€
HarpaBJieHUsl. XMMUYECKOE 3arpsi3HEHHE OKpykarolei cpenbl. OXpaHa OKpYIKarolle cpepl OT
3arpsi3HCHU. XHMHUS B IOBCEIHEBHOM KM3HU YEJIOBEKA.
Hroro: 44+22
OVII.11 EcrecTBo3Hanue (buosorus) 44+22
Beenenne. Coaeprxanue yueOHOTro MaTepuaJia. 2
Bbuosorus- XKusas mpupoa kak 00bEKT U3ydeHHs OnoIoTur. MeToAbl UCCIIeIOBAHUS KUBOM MPUPOABI B OMOIOTHH. 1
COBOKYITHOCTh Onpenenenre KU3HU (C MPUBJICUCHUEM MaTepHala U3 pas3ieioB QU3UKU U XUMHUHN). Y POBHU OpraHU3aluu
HAYK O KUBOH YKU3HH.
npupozae. JlabopaTopHble 3aHATHUS 1
Metoabt 1 | MeToapl UCCIIeT0OBAHMSI )KHBOUW MPUPOJIBI B OMOJIOTHH.
HayqHOTo IIpakTyeckue 3aHATHSA He npedycmompeno
TTO3HAHWS B KoHTpo/ILHBIE PaGOTHI He npedycmompeno
GHoornH CamocrosiTesibHasi padora 1
buorexHosiorus v reHHasi uHxkeHepust — texHosiorun XXI Beka
Tema 1.1 Coaep:xaHue y4eOHOro MaTepuaJia. 10
Kuaerka 1 Ucropus nzydenus kiaeTku. OCHOBHBIE TIOJIOKEHUS KJIETOUHOM Teopuu. KieTka — cTpyKTypHO- 7
(dbyHKIIMOHaIbHAs (3J€MEeHTapHasi) eAMHHIA KU3HU.
2 Crpoenue kieTkd. [IpokaprOThl M 3YKapUOThl — HU3LINE U BHICIINE KJIETOYHBIE OPTaHU3MBI.
3 OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKH 3yKapuoT. Kiierounoe anpo. @yHKuus sapa: XpaHeHHe,
BOCIIPOU3BEICHUE U Mepeiada HACIEeACTBCHHON HH(DOPMAIIHH, PETYIISALNS XUMHIECKON aKTHBHOCTH
KJIETKH.
4 Ctpykrypa v HYHKIIUU XPOMOCOM. AYTOCOMBI ¥ ITOJIOBBIE XPOMOCOMBI.
5 buonornueckoe 3HaueHHE XUMHUYECKUX 3J1eMeHTOB. Heoprannueckue BelecTBa B COCTaBE KIETKH.
Posb BO/IBI KaKk pacTBOPUTENSI 1 OCHOBHOTO KOMIIOHEHTA BHYTPEHHEH CpeJibl OPraHNU3MOB.
6 YrneBoabl ¥ munuabl B kietke. CTpykTypa u Ouonorudeckue ¢pyHkiun 6enxon. CTpoeHue
HYKJICOTHJIOB U CTPYKTypa nojunykiaeotuansix neneit JIHK u PHK, ATO.
Bupycel u 6akreprodaru. Hexiierounoe crpoeHue, >KU3HEHHbIHN UK U €r0 3aBUCUMOCTD OT
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KJICTOYHBIX ()OPM >KHU3HH.

Bupycsr u 6akrepuodaru. Hekinerounoe cTpoeHune, )KU3HEHHBIH UK U €T0 3aBUCUMOCTB OT
KJIETOYHBIX (OpM *KU3HHU. Bupycsl — Bo30yuTeny HH(EKIMOHHBIX 3a00JIeBaHMI; TOHATHE 00
oHKOBHpYycax. Bupyc nmmynonedunura yenoseka (BUY). [podunakruka BUY-unbekmm

JlabopaTopHble 3aHATHSA 2
1 CocraBiieHue cxeM CTpoeHHs OEIKOBBIX MOJIEKYJI IO 3a/laHHOM cTpykType u-PHK
2 Habmronenue KJ1eTOK pacTeHUH U )KMBOTHBIX 1IOJ] MUKPOCKOIIOM Ha FOTOBBIX MHUKpOIpenapaTax U Ux
OIMCaHHE.
IIpakTH4yecKkne 3aHATHSA 1

1

| CpaBHeHHe CTPOCHHSI KIICTOK PACTEHHIl 1 KHBOTHBIX.

KoHnTpoJibHbIE padoThI

He npedycmompeno

CamocrositeibHass padora 5
WcTopus pa3ButHs 3HaHUH 0 kiaeTke. CoBpeMEHHbIE METO/Ibl UCCIIEIOBAHMSI KIETKHU.
Tema 1.2 Coaep:xxanue yueOHOro MaTepuaJia. 10
Opranusm 1 Opranmsm — eauHoe 1enoe. MHorooopasue oprann3mMoB. OOMEH BEIIECTBOM M SHEPTHEH C 6
OKpY’Karollen cpefioi Kak He0OX0IMMOE YCIOBUE CYIIECTBOBAHUS JKUBBIX CHCTEM.
2 CrocoOHOCTh K CaMOBOCIIPOU3BEICHUIO — OJIHA U3 OCHOBHBIX OCOOCHHOCTEH JKUBBIX OPTaHU3MOB.
Jlenenue KIeTKH — OCHOBA POCTa, pa3BUTHS U Pa3MHOKEHUS! OpraHu3MoB. becriosioe pa3MHOXKEHHE.
[TooBo¥ mporiece u 1mMoaoBoe pazMHOX)eHHe. OTI0J0TBOPEHHE, €r0 OMOJIOTHYECKOe 3HAUCHHE.
3 [TonsTHe 006 MHAMBUIYATBHOM (OHTOTEHE3), IMOPHOHATILHOM (3MOPHOTEHE3) U TOCTIMOPHOHAITEHOM
pasBuTuu. MHIMBHyanpHOE pa3BUTHE YEIOBEKA M €r0 BO3MOXKHbBIC HAPYIICHUS.
4 OOu1re mpeCcTaBICHUs O HACIEACTBEHHOCTH U U3MEHUMBOCTH. | eHeTHUecKasi TepMUHOJIOTHS U
CHUMBOJIMKA.
5 3aKOHOMEPHOCTH HacienoBaHus. HacrnenoBanue npusHakoB y yenoBeka. [100BbIe XpOMOCOMBI.
CuennieHHOE ¢ IoJIoM HacieoBanue. HaciencTseHHble 001€3HH YenoBeKa, UX NPUUYUHBL U
npodunaktuka. CoBpeMEeHHbIE PEACTABIEHUS O T€HE U TeHOME.
6 IIpenmer, 3a1aun ¥ METOABI CEJIEKIMU. | eHETHUECKHE 3aKOHOMEPHOCTH cenekuuu. Yuenue H.1.
BasuiioBa o nieHTpax MHOrooOpasusi U NpOUCXO0KIEHUS KyJIbTYPHbIX pacTeHuil. buorexnosnorus, ee
JOCTHKEHHUS], IEPCIIEKTUBBI PA3BUTHS
JlabopaTopHble 3aHATHUSI 2
1 CocraBiieHHe cXeM IIPOLECCOB MUTO3a U MeW03a. BhIsBIeHNE OTINYMA.
2 JIBOMHOE OIJIONOTBOPEHUE Y PACTCHUI
IIpakTHyeckue 3aHATHSA 2
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1

Pemenne 3aJa4 I10 I'CHETHUKE.

2

Anamms u OLCHKA OTHUYCCKHUX ACIICKTOB Pa3BUTHUA HCKOTOPBIX I/ICCJIGILOBaHI/If/'I B OMOTEXHOJIOTHH.

KoHTposbHbIe padoThI

He npedycmompeno

CamocrosiTesibHasi padora

O6H_II/IC MMpeaACTaBJIICHUA O HACIICACTBECHHOCTH U U3MCHYNBOCTH. I'eneTnueckas TEPMHHOJIOTUA U CUMBOJIMKA.

3aKOHOM€pHOCTI/I HaCJICJOBaHUsI. HaCJ'ICJIOBaHI/Ie ITPU3HAKOB Y YCJIOBCKA. ITonoBwie XPOMOCOMEI

5

Tema 1.3
Bun

Conep:kaHue y4e0HOI0 MaTepuaa

13

1

DBOJTIONIMOHHAS TEOPHS U €€ POJib B (POPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI
MHUDpA.

10

Bun, ero kpurepuu. [Tonymsiius kak CTpyKTypHas €IMHHIIA BUIA ¥ SBOJTIOLUI

(O8]

Cunretrnueckas Teopusi sostonuu (CTD). JIBwxkyime cuiibl 3BoJIOLHH B cooTBeTcTBHM ¢ CTO.

Pesynbratsl 9Bosronun. CoxpaHeHHe MHOTO0Opa3us BUOB KaK OCHOBA YCTONYMBOTO Pa3BUTHUS
ouocdepsl

5

[TpuuuHbl BeIMUpaHus BUI0B. brojorndeckuii mporpecc U OMOIOrHYECKUN perpecc.

6

I'nmroressl IMPOUCXOKACHUS )KU3HU.

7

HpOI/ICXO)K,ZLGHI/Ie YCJIOBCUCCKHUX pac.

JlabopaTopHble 3aHATHSA

He npedycmompeno

HpaKanecxne 3AHATUSA

3

1

Omnucanne ocoOeil Biaa Mo MOPQOIOTHIECKOMY KPUTEPHIO.

2

Ananmu3 u OIICHKA PA3JIMYHBIX TUIIOTE3 NPOUCXOXKACHUS JKU3HU.

3

Anamus u OLCHKA PA3JIMYHBIX I'MIIOTE3 IIPOHUCXOXKACHHUA YCJIOBCKA.

KoHTpoJbHbIe padoThI

He npedycmompeno

CamocrosiTeibHass padorta

Oxpy:xarolas yesloBeKa cpesia 1 €€ KOMIIOHEHTBI: Pa3JIM4Hble B3IJIA/Ibl HA OJHY NIPOOIEMYy.
[Momynsus KaK equHUIAa OHOIOTUYECKOH 3BOIOLINH.

ITomynsamus Kak SKOJIOTHYECKAs €AVHALIA.

CoBpeMeHHbIe B3TJIs1/1bI Ha OHOIOTHYECKYO 3BOJIOLHUIO.

CoBpeMeHHBIE B3IUIAIbl HA IPOUCX0XKICHUE YEJI0BEKA: CTOJTKHOBCHHE MHEHUM.

7

Tema 1.4
IKOCHUCTEMBI

Conep:kaHue y4eOHOIro MaTepHaJia.

1

[Ipenmert 1 3a1auk SKOJIOTHH: YUCHHE 00 KOJIOTHYECKHX (DaKTopax, yYeHHE O COOOLIeCTBaX
OpraHu3MoB, yueHHe 0 brocdepe.

2

DKOJIOTHYECKHUE (I)aKTOpBI, 0COOEHHOCTH HX BOSHCﬁCTBHﬂ. OKoJiornyecKas XapaKTCPHUCTHUKA BHUJA.

[Tonsitue 06 sKoyornyecknx cucreMax. llenu nutanus, Tpoduueckre ypoBHU. bruoreoienos kak
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OKOCHUCTEMA.

buocdepa — rmobdanpHas s3xocuctema. Yuenue B. U. Beprajackoro o 6uocdepe. Poib sKuBBIX
OpraHu3MoB B Ouocdepe.

buomacca. buonoruueckuii KpyroBopoT (Ha mpuMepe KpyroBopota yriaepozaa). OCHOBHbIE
HAaIpaBJIeHUs BO3JICUCTBHS YenoBeKa Ha Onocdepy. TpaHcdopmaiys ecTeCTBEHHBIX SKOJIOTHUECKIX
cucteM. OCOOEHHOCTH arpo3KOCHUCTEM (arpOIeHO30B).

JlabopaTopHble 3aHATHS 1
| | CocTaBiieHHe cXeM IepelayM BeleCTB U SHepruu (1ienei nuTaHusl).
IIpakTHYeckne 3aHATHS 3
1 CpaBHuTeNbHas XapaKTEPUCTUKA MPUPOIHBIX SKOCUCTEM M arpOIKOCHCTEM CBOEH MECTHOCTH.
2 Pemenne 5K0I0rMuecKux 3aau.
3 AHanu3 U OlleHKa MOCTeACTBUI COOCTBEHHOM IEATENBHOCTH B OKpY KaloIel cpefie, r00ambHbIX

9KOJIOTUYECKUX TTPOOJIEM U MyTeH WX PEIICHHUS.
IKcKypcuu 2
1 Mmuoroo6pa3ue BuoB. Ce30HHbIE U3MEHEHHSI B IPUPO/E (OKPECTHOCTH MPOodhecCHOHATBLHOM

00pa30BaTeNbHON OpraHU3aIliN).
2 EcTecTBeHHBIE M UICKYCCTBEHHBIE DKOCUCTEMBI (OKPECTHOCTH MPOo(decCHOHaIbHOM 00pa30BaTeIbLHOM

OpraHu3allNH).
CamocrosiTesibHasi padora 4
Cpenbl 0OUTaHHS OPraHU3MOB, PUYHHBI pa3HOOOpa3usl.

Bcero 209

s xapakmepucmuku ypoHs 0C80eHUsl Y4eOH020 Mamepuaild UCnoab3yImcs cledyrouue 0003HaUeHus:

1 — o3naxomumenvHulil (V3HABAHUE paHee U3VUEeHHbIX 00bEKMOo8, CEOUCMS);

2 — penpooyKmueHblil (6bINOIHEHUE 0esTMENbHOCIU N0 00pA3Yyy, UHCMPYKYUU ULU NOO PYKOBOOCHBOM)

3 — npoOyKmueHnwlll (NIAHUPOSAHUe U CAMOCMOAMENbHOE BbINOIHEHUE 0esIMeNbHOCMU, peuleHue NPOOIeMHbIX 3a0aY)
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2.3 Conepxkanue npopuIbLHOM COCTABJAIOIIEH

Jns cnenmansHOCcTH  44.02.01  Jlowkonvrhoe — obpaszosanue  mpodribHas
cocTaBiisroIIas oomeodpazoBarenbHoro yueonoro npenmera OVIIL 11 Ecmecmeosnanue
peanu3yercs 3a CUET yBEIMYECHHs ITyOMHBI (POPMUPOBAHUS CUCTEMBI YUEOHBIX 3aJaHHI
TaKUX JUAAKTHYCCKUX €IUHUIl MPOTpamMMbl MO (U3HKE, XUMHUH, OWOJOTUU, 3HAHUE
KOTOPBIX HEOOXOAMMO MpPH OCBOEHUHM OyAylled CHenuanibHOCTU. ITO 00ECIeYrBaET
3¢ PeKTUBHOE OCYIIECTBICHUE BBIOPAHHBIX IIEJEBBIX YCTAHOBOK, oOoramieHue
paznuyHbBIX (QopM y4eOHOW JESITENbHOCTH 3a CYET COIJIACOBAaHUA C BEAYIIMMHU
NEeSATETbHOCTHBIMU XapaKTEPUCTUKAMU BHIOPAHHOM CHIEUATIbHOCTH.

[IpodunpsHas cocraBistomas ydeoHoro npeamera OVII 11 Ecmecmeosnanue s
cnermanbHoct  44.02.01  JlowkonvHoe — obpazoeanue  peanu3yercss 3a  CUET
UCIIOJIb30BAaHUSL MEXIPEIMETHBIX CBSI3ed € Y4YE€OHBIMM MpeaMeTaMu OVII.04
Mamemamuxa, OVII.08 Acmponomus, OVIIL.09 Hngpopmamuxa, YIII.02 Oxonocus
Moe2o Kpas u mnpodeccuoHanbHOM muctuiuinHot OI1.03 Bospacmuas amamomus,
@usuonocus u cucuena, 3a CYET YCWICHHS U PACIIMPEHHUS MPUKIATHOTO XapakTepa
u3ydeHus: PU3MKU, XUMUU, OMOJIOTHH, a TAKXKE 32 CUET MPEUMYIIIECTBEHHON OpUEHTallUU
HA HAyYHbIH CTUJIb MO3HABATENLHON JEATENBHOCTU C YYETOM T'YMAaHUTAPHOTO Mpoduis
BBIOpAaHHOM CHEIUATBHOCTH.

[IpoduibHas HaMpaBIEHHOCTh OCYHIECTBIISIETCS TaKXKe MYTEM YBEIUYCHHS JIOJH
CaMOCTOATENBHON paboThl 00yYaroUIuXcs, pa3iIuyHbIX (OPM TBOPUYECKON pabOTHI
(moAroTOBKM W 3amUThl  pedepaToB, OKIATOB), PACKPBHIBAIOIINX BAXHOCTh W
3HAYMMOCTh OYyIyIIeH CreluabHOCTH.

TemaTnueckuil KOHTPOJIb 3HAHUW OOYYaIOIIMXCS OCYIIECTBIISIETCS MPOBEICHHEM
KOHMPOJIbHBIX pabom.

[TpomexyTOUHBIN KOHTPOJIb IPOBOAUTCS B (popMe oughghepenyuposannoco 3auema.
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3 YCJIOBUSA PEAJIMBAIIUUA ITPOT'PAMMBI YYEBHOI'O ITPEJIMETA

3.1 TpeOoBaHM K MUMHUMAJIBLHOMY MATEPUAIbHO-TEXHUYECKOMY 00ece4eHN 0

Peanuzanust paboueit mporpammbl yuebnoro npeamera OVII. 11Ecmecmeoznanue
TpeOyeT Hanuuus yueOHoro kabunera Ecmecmeosuanue.

O6opynoBanne yueOHOTO KaOMHETA:

- M0CAI0YHbIE MECTA MO KOJIUYECTBY O0yUaIOIINXCS;

- pabouee MecTo MpenoaaBaTes;

- KOMIUIEKT y4eOHO-HArJISAHBIX TOCOOUH;

- KOMIUIEKT JUCKOB C OOYyYarOIUMH U KOHTPOJUPYIOIIUMH IIPOrpaMMaMH,

- MIPE3CHTAIUU 110 TEMaM Kypca

Texuuueckue cpeacTBa 0Oy4eHUS:

- KOMITBIOTEP C JTUIEH3MOHHBIM TPOTPaMMHBIM 00ECIIEUEHUEM U

MYJIbTUMEIUATPOEKTOP.

3.2 UudopmannoHHoe odecnievyeHne 00yueHust

OcCHOBHBIE HCTOYHUKH:

st mnpenogaBartesien

1. ImutpueBa B.®. ®usuka s npodeccuil U CHeUalbHOCTEH TEXHUYECKOTO
npoduiiss: y4eOHUK 1711 0Opa3oBaTENbHBIX YUYPEKICHUNW HAYAIBHOTO W CPEIHEro
npodeccronansaoro obpazoBanusi — M.: 2019 —340c.

2. ImutpueBa B.®. 3agaun mo ¢usuke: yuedHOe mocobue st 00pa3oBaTebHbBIX
YUPEKJICHUN cpeTHero mpodeccuonanbHoro oopazosanus — M.: 2019 — 110c.

3. ImutpueBa B.®. duzuka amnsa npodeccuil U CHenualibHOCTeH TEXHUYECKOTrO
npoduiia. KontponbHble MaTepuanbl: yueOHbIe MOCOOUS ISl yUPEXKICHU HAYallbHOTO U
cpeanero npodeccuoHanbHOTro 06pazoBanus/B. @. Jimutpuena, JI. . Bacunbe. — M.:
2019 - 78c.

4. Imutpuea B.®. dusuka miga npodeccuii U crnenuaibHOCTEH TEXHUYECKOTO
npoduiid. JJabopaTopHbIil TPAaKTUKYM: y4eOHbIE TOCOOUS ISl YUPEXKICHU HA4YaIbHOTO
u cpeaHero npodeccuonanbHoro oopazoanus/B. @. JImurpuena, A. B. Kopxyes, O.

B. Myprta3una. — M.: 2019 —98c.
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5. AmutpueBa B.®. duzuka mayisg npodeccuii M CneruaibHOCTEH TEXHUYECKOTO
npoduas. Merogudeckue peKOMEHIalMKU: MeToaudeckoe mocooue/ B. @. Jimutpuena,
JI. 1. BacuiibeB. — M.: 2019

6. JImutpueBa B.®. ®usuka s npodeccuil U CHeUaIbHOCTEH TEXHUYECKOTO
npoduiis: y4eOHHMK a1 00pa30BaTENbHBIX YUPEKICHUN HAYAIBHOTO W CPEIHETrO
npodeccruonanbHoro oOpazoBanus (DIeKTpoHHOE npuiiokenue). — M.: 2019 — 448c.

7. KacbstnoB B.A., ®usuka. 10 knacc. YrmyOsneHHbIH ypoBeHb: yueOHHMK/ B.A.
KacesinoB — M.: 2020 —340c.

8. KacesanoB B.A. ®usuka. 11 kimacc. YrinyOsieHHBIH ypOBEHb: y4eOHUK. — M.:
2020

9. I'abpuensu O.C., JIpicoa I'.I". Xumusi: kHUTA JJI MperioaBaTelist: yae0.-MeToI.
rmocooue. — M., 2012.

10. T'abpuensss O.C. u ngp. Xumus g npodeccuii U ClenuanbHOCTEH
TEXHUYECKOro Mpoduis (3JIEKTPOHHOE MPUIIOKEHHUE).

11. buonorus: B 2 1. / nox pen. H.B.AApeiruna. — M., 2010.

12. buosnorusi: pPyKOBOJACTBO K TMPAKTHUYECKUM 3aHATUSAM / T1OJ  peil.
B.B.Mapxkunoit.— M., 2010

s o0yuarommxcst

13. Imutpuea B.®., ®uszuka ans npodeccuil M CrenuaibHOCTeH TEXHHYECKOTO
npoduiid: y4eOHHMK i1 0Opa3OBaTENbHBIX YUYPEKICHUH HAYAJIBHOIO W CPEIHEro
npodeccruonanbHoro oopazosanus,’ B.®. JImurpuera — M.: 2019 — 448c.

14. ImutpueBa B.D., ®dusuka: ydyeOHUK g CTYJIEHTOB OO0pa30oBaTEIbHBIX
YUPEKJICHUN cpeaHero mnpodeccruoHaibHOro obpaszopanus,/ B.®. JImutpueBa — M.:
2019 — 135c.

15. Imutpuea B.®., ®usuka mis npodeccrii U CHernuagTbHOCTeH TEXHUYECKOTO
npodwiss. COoopHuK 3amad: ydeOHOe mocoOue st o0pa30BaTEIbHBIX YUPEKICHUI
HaYaJIbHOTO U CpeaHero npogeccuoHanbHoro oopasoanus — M.: 2019 — 450c.

16. ImutpueBa B.®., ®uzuka 11 npodeccuil U crenuaibHOCTEH TEXHUYECKOTO

npoduiid. JlJabopaTopHbIil TPakTUKYM: yueOHbIE TOCOOUS ISl YUPEXKICHU Ha4aIbHOTO
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u cpenHero npodeccuoHanbHoro obpazoanus/B. @. JImutpuena, A. B. Kopxyes, O.
B. Mypra3una. — M.: 2019 - 120c.

17. T'abpuensa O.C., OctpoymoB U.I'. Xumus nist npodeccuii U crienmaTbHOCTEN
TEXHUYECKOro MpouIsi: yIeOHHUK IS CTY. YUPSKACHUHN cpel. mpod. oOpa3oBaHus. —
M., 2014.

18. I'adbpuenssa  O.C., OctpoymoB W.I'., CnaaxoB C.A., JlopodeeBa H.M.
[IpakTukym: yueb. nmocobue Juisi CTy. YUpEKIeHUU cpea. mpod. oopazoBanusi. — M.,
2014.

19. T'a6puensta O.C., OctpoymoB W.I'., CmankoB C.A. Xumwus: mocodue s
noarotoBku k EI'D:yue6. mocobue st cTyn. ydpexxaeHui cpei. npod. odpa3oBaHus.
— M., 2014.

20. I'abpuensu O.C., JIsicoa I'.I'. Xumus. TecTsl, 3a1aun 1 ynpaxHEHUS: y4eoO.
nocobue A CTy. yupexaeHui cpe. mpod. oopazoBanus. — M., 2014.

21. Epoxun FO.M., KoBanera U.b. Xumusa nis mpodeccuili U crnenuaibHOCTEN
TEXHUYECKOTO M €CTECTBEHHO-HAy4YHOro NMpoduiaeil: y4eOHUK Uil CTYH. YUPeKICHUN
cpen. npod. oopazoBanus. — M., 2014.

22. Epoxun IO.M. Xumus: 3agaun M ynpakHeHus: y4ueO. mocoOue i CTy/I.
yUpexKJIeHHH cpe. mpod. oopazoBanus. — M., 2014.

23. Epoxun KO.M. CO0pHUK TECTOBBIX 3aJaHUI MO XUMHH: y4ebd. mocodue s
CTYyJI. YUpEXKJICHHH cpea. nmpod. oopazoBanus. — M., 2014,

24. Epoxun FO.M., KoBanera U.b. Xumusa s mpodeccuil U crnenuaibHOCTEN
TEXHUYECKOro Mpopuiss. DJIEKTPOHHBIM y4eOHO-METOAUYECKUN KOMIUIeKc. — M.,
2014.

25. CnagkoB C. A., OctpoymoB W.I'., I'abpuensn O.C., JlykpssnoBa H.H. Xumus
st mpodeccuid U CIEUUATBHOCTEM  TEXHUYECKOTo MpOopuiIs. JIEKTPOHHOE
NPUWIOKEHUE (PJIEKTPOHHOE yueOHOe H3JaHMe) Uil CTYA. YUpexAeHUl cpen. mpod.
oOpazoBanusa. — M., 2014.

26. benses JI.K., Jdemmmmn M., Ky3uenosa JIL.LH. u np. buonorus (6a30Bbiii

ypoBenb). 10 kiacc. — M., 2014.
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27.

Nonnera A.1O. buonorus. Beck mkoabHbIN Kype B cxemax U Tabnunax. — M.,

2014. 12. Jlykatkun A.C., Pyunn A.b., CunaeBa T.b. u ap. buonorus ¢ ocHoBamu

HKOJIOTHH: YUEOHUK IS CTY/l. YUPEXKJICHUN BbICII. 0Opa3oBanus. — M., 2014.

28.

MamontoB C.I'., 3axapoB B.b., Ko3noBa T.A. buonorus: yaeOHUK il CTYA.

yupexaeHUI BeIcIl. oOpa3oBanus (OakanaBpuat). — M., 2014.

29.
30.

Huxutnnckas T.B. buonorus: kapmaHssiid cripaBoyHuk. — M., 2015.

CuBornazos B.M., AradponoBa W.b., 3axapoBa E.T. buonorus. OOGumas

ouosorusi: 6a3oBbli ypoBeHb, 10—11 kmacc. — M., 2014.

31.

CyxopykoBa JIL.H., Kyumenko B.C., MBanoBa T.B. buonorus (6a30Bblii

ypoBeHb). 10— 11 kmacec. — M., 2014.

HNuTepHeT — pecypesbl:

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

www. fcior. edu. ru

www. school-collection. edu. ru

dic.academic.ru - Akagemuk. CjoBapu U SHIUKIONEIUH.
www.booksgid.com - Books Gid. DnekTpoHHast Oubnuoreka.
window.edu.ru - EnnHOE 0KHO JT0CTymna K 00pa30BaTelIbHBIM PeCypcaM.
st-books.ru - JIydinas yueOHas nuteparypa.

ru/book - Dnextponnas 6OubIMOTEUHAS CHCTEMA

www.hemi.wallst.ru (OOpa3oBaTenbHBIN CAUT TS IMIKOJIBHUKOB « XUMUSD»).
www.alhimikov.net (OGpa3oBaTenbHBIN CAalT AJisl IKOJIBHUKOB).
www.chem.msu.su (2aekTpoHHass OMOINOTEKA IO XUMHH ).

www.enauki.ru (MHTepHeT-u3JaHue A yuuteneid « EcTeCTBEeHHbIE HAYKH).
www.hvsh.ru (kypHan «XuMust B IIKOJIEN).

www.sbio.info (Bcs Oumonorusi. CoBpeMeHHass OWOJIOTHS, CTaTbU, HOBOCTH,

oubmuoreka). www.window.edu.ru (Enunoe okHO 1ocTtynma kK oOpa3oBaTelbHBIM

pecypcam MHTEepHETa 110 OMOIOTHN).

45.

www.biology.ru (bruosorust B OTKpbITOM KOJIJIEIKE) .
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4 KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHUS ITPOI'PAMMBI
YYEBHOI'O ITPEJJMETA

KoHTpons u oOlleHKa pe3ylbTaTOB OCBOeHUsI ydeOHoro mpeamera OVII 11
Ecmecmeo3nanue  OCyILIECTBISIETCS TpENojJaBaTeeM B  MPOLIECCE MPOBEICHUS
MPAaKTUUYECKUX 3aHSATUM, TECTUPOBAHUSA, a TaKKE B pe3yJbTare BbINOJIHEHUS
00y4YaromMUMUCS UHIUBUAYAJIBHBIX 3aIaHUH, TPOCKTOB, UCCIEOBAHUM.

PesynbTaThl  OOydeHHMsS  PACKpBIBAIOTCS  4YE€pe3  YCBOCHHbIC 3HAHUS U

nprUOOpEeTeHHbIC YMEHUSI, HAIIPaBJICHHbIE HA (POPMHUPOBAHUE OOIIUX KOMIETEHIUH.

Pe3yabTarhl 00y4yeHus (mpeaMeTHbIE) @®opMbI U METO/IbI KOHTPOJIAA U
Ha YPOBHE Y4EOHBIX IeHCTBUI OLICHKH Pe3YJIbTATOB 00y4eHHus!
baszosan uwacmo:
Ymersb:
-MPUBOJUTH IPUMeEPbI IKCIIEPUMEHTOB M (MJ1H) KonrtposbHbie paboThl 11s
Ha0/110/1eHUi1, 000CHOBBIBAIOLIUX: ATOMHO-MOJIEKYJIIPHOE IIPOBEPKHU YPOBHS YCBOEHUS

CTPOEHUE BEIECTBA, CYIIECTBOBAHUE SJICKTPOMArHUTHOTO MOJIst | yuyeOHOro MaTepuasna

Y B3aUMOCBS3b JJIEKTPUYECKOT0 ¥ MATHUTHOTO ITOJIEH, BOJHOBBIE | TecTnpoBaHue ¢ 1Eenbio
U KOPIYCKYJISIpHbIE CBOICTBA CBETa, HEOOPATUMOCTh TETJIOBBIX IIPOBEPKHU YCBOCHUS TEM.
MIPOLIECCOB, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPYKTYPBI [IpakTHueckue 3aHATHS.
MOJIEKYJ1, KJIIETOUHOE CTPOEHUE JKUBBIX Opranu3Mos, poss JJHK | YcrHsiii onpoc.

KaK HOCHUTEJIS HaCJIeJICTBEHHON WH(OPMAITUH, BOJIOIHIO KUBOK | OICHKA BHITIOJIHECHUS
IIPUPOJBI, IPEBPALICHUS YHEPTUU U BEPOSTHOCTHBIN XapaKTep 1a00paTOPHBIX PadoT.
IIPOLIECCOB B )KMBOM M HEKUBOW MPUPOJIE, B3AUMOCBS3b
KOMIIOHEHTOB 9KOCUCTEMBI, BIMSHUE JCATEIILHOCTU YEJIOBEKa Ha
9KOCHCTEMBI; IPUBOJNUTH MPUMEPHI 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX CTPOEHUS; UCIIOIB30BaTh CIOCOOBI OUUCTKH BObI
B [TOBCETHEBHOM JKM3HH; HCIIOJIB30BATh CIIOCOOBI CMSATYEHUS
BO/IbI B [IOBCEIHEBHOM JKU3HU; IIPOBOJUTE PACUETHI MACCOBOM
JI0JIA PACTBOPEHHOIO BEIIECTBA B PACTBOPAX.; ONPEAEIIATH
COCTaB 3arpsi3HEHUN aTMOCQepsbl; ONPEAEIITh BOJIOPOIHBIN
IIOKa3aTeNlb CPebl paCTBOPA; ONPEIEISITh MUHEPAIbHBIE
BEILECTBA B MPOAYKTAaX IMUTAHHUS.

- 00BSICHAITH NPUKJIAIHOE 3HAYeHHE BaKHeHIITUX
HOCTH/KEHNH B 00J1aCTH eCTeCTBEHHBIX HAYK JUIS: Pa3BUTHS
SHEPTeTHUKH, TPAHCIIOPTA U CPEACTB CBA3H, MOTYyUECHHUS
CUHTETUYECKUX MAaTEPHUAIIOB C 3aJaHHBIMU CBOMCTBAMH,
CO3/1aHUsI OMOTEXHOJIOTHH, JIeueHns1 HHPEKINOHHBIX
3a00JIeBaHUH, OXpaHbl OKPYXKaroIlel cpe/ibl;

- BBIABUIaTh I'MIIOTE3bl U NMPEAJIAraTh NyTH UX POBEPKH,
AeJ1aTh BBIBO/IbI HA OCHOBE DKCIIEPUMEHTAJIbHBIX JaHHbIX,
MIpeJICTaBICHHBIX B BUJIE TpaduKa, TaOIUIIbl WIIM JUarpaMMBbl;

- padoTaTh C ecTeCTBEHHO-HAY4YHOI HH(pOpManuei,
conepskanieiicst B cooduennsix CMU, untepHeT-pecypceax,
Hay4HO-IIONYJIIPHOM JINTEepaType: BJIaeTh METOAAMH TIOUCKA,
BBIJIEJISITH CMBICIIOBYIO OCHOBY M OLIEHUBATH JIOCTOBEPHOCTh
uH(bOpMaIny;
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- HCII0JIb30BATh NPHOOPeTeHHbIE 3HAHUS M YMEHUS B
NMPAKTHYECKOIi 1eATeJIbHOCTH U MOBCEIHEBHOM KU3HH JIJIA:
OLICHKH BIIMSIHUS HA OPTaHU3M YEJIOBEKA 3JIEKTPOMArHUTHBIX
BOJIH M pPaJIMOAKTUBHBIX U3TyUCHUN;

HEPTOCOEPEIKCHHS;

0€30IMacCHOTO MCIIOIH30BAHMS MATEPUAIOB U XUMUIECKUX
BEILIECTB B OBITY;

npodunakTUKu HHGEKIIMOHHBIX 3a00IeBaHI, HHKOTHHOBOH,
AJIKOT'0JIbHOM M HAPKOTUYECKON 3aBUCUMOCTEN;

OCO3HAHHBIX JIMYHBIX JICMCTBUI MO OXPaHE OKPYKAIOIIECH CPEdbI

3HaTh:

- CMBICJI IOHATHI: ECTECTBEHHO-HAYYHBIN METO/] [I03HAHU,
3JIEKTPOMAarHUTHOE I0JI€, SJIEKTPOMAarHUTHBIE BOJIHBI, KBAaHT,
sBomonust Beenennoii, 60mbioit B3pbIB, CoHEYHAst CUCTEMA,
rajlakTHKa, COCTaB BOJIbl, TIOJI0KEHUE KHCIOPOJa U BOJIOPOJIa B
Ileproauueckoii cuCTEME JIEMEHTOB; IIOHATUE PACTBOPSI,
CBOICTBa paCTBOPOB B 3aBUCUMOCTHU OT arperaTHOro COCTOSIHUS
BEIIECTBA; MIOHATUE MACCOBOH JI0JIM BELIECTBA; CTPOCHUE
aTMoc(epbl; OCHOBHbIE HCTOUHUKH 3arpsi3HEHUs: aTMOchephl;
MIOHATHE BOJAOPOAHBIH Mmoka3atens cpeasl (pH); ctpoenue
OEJIKOBBIX MOJIEKYJI; POJIb YIJIEBOJOB U KUPOB, KAK OCHOBHBIX
HCTOYHUKOB YHEPIMH B OPraHU3MeE Y€JI0BEKA; IIOHATUE IUILEBBIX
N00aBOK. COCTaB OpraHU3Ma 4ejl0BeKa, Makpo- U M
MHUKPO3JIEMEHTBI; MAKpPOMOJIEKYJIa, OEJIOK, KaTaau3aTop,
bepmenr, kietka, tupdepennuanus kierok, JHK, Bupyc,
Ouosioruueckas IBOJIOLM, OMOpa3HOOOpa3ue, OpraHu3M,
MOMYJISIIMSL, dKOcucTema, buocdepa, sHTpomus,
caMOOpraHu3aLus;

- BKJIa/l BeJIMKHX y4eHbIX B (hOpMHUpOBaHHE COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHbI MHUPA;

KonrtposbHbie paboThl 11s
MPOBEPKH YPOBHS yCBOCHHS
yueOHOro MaTepuasa
TectupoBaHue C LENIbIO
MIPOBEPKU YCBOCHHS TEM.
[IpakTrueckue 3aHATHSA.
VYcTHBIN OIpoc.

O11eHKa BBIIIOJIHEHUS
1a00paTOpHBIX PadOT.

Bapuamueuaﬂ yacmo

He npedycMompeHo
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IIJIAHUPOBAHME YUEBHBIX 3AHATUMN C UCITIOJIb30BAHUEM
AKTUBHbBIX I UTHTEPAKTUBHbBIX ®OPM U METOZAOB OBYUYEHUA

[Ipunoxenue A

Ne Ko.1- Koanl
AKTHBHbIE M1 HHTePAKTUBHBbIE GOPMBI U
n/n Tema yyeOHOro 32aHATHSA BO METObI 0BydeHHs (popmupyembix
4acoB YYAu OK

1. 3akonbl 1uHaMukd HeroToHa. Cuiibl B IpUpOJE: YIIPYrocTh, 1 Pabota B ManbIxX rpymnmnax. YVYJ.01(OK 1,3)

TPEHHE, CUJIA TSKECTH. 3aKOH BCEMUPHOTO TATOTEHUSI.
HesecoMocTs.
2. Nmnynbe. 3aK0H COXpaHEHUS UMITYJIbCA U PEAKTUBHOE JIBH)KCHUE. 1 Pabota B mansix rpynmax. [Ipakruueckuit YVY1.02(OK 2,3)
METO]I. YV]I.03(OK 4,5)

3. [ToreHnManbHast 1 KUHETUYECKAs SHEPIUsl. 3aKOH COXPaHEHUS 1 TexHOoIOrus KPpUTUYECKOTO MBIIUICHUS YVY.04(OK 6,7)
MEXaHWYCCKOM dHepruu. PaboTra m MOITHOCTB. MeTos1oM uTeHus U mucbma (TKMUYII).

4. N3yuenune 3aBUCUMOCTH TIepHoia KOieOaHWi HUTSTHOTO MasiTHUKA 1 MeTo WIUTIOCTPALMKU U JEMOHCTPALIUH. YVY.02(OK 2,3)
OT JUIMHBI HUTH.

5. Wcropust atomuctuueckux yueHuil. HaGnrogeHus v onbIThI, 1 MeTto WITIOCTpalKU U JEMOHCTPAIIUH. YVY]1.04(OK 6)
MOATBEPKIAIOIINE ATOMHO-MOJIEKYJISIPHOE CTPOEHUE BEIIECTBA. Ucnonb3oBanune UKT.

Macca u pa3Mepsl MOJIEKYIL.

6. 3aKOH COXpaHEHUsI YHEPTUU B TEIUIOBBIX MPOIIECCaX. 1 Metoa WITIOCTpaIiU U I€MOHCTPAIUH. YYA.01(OK 1,3)
HeoOpaTtumpblit XxapakTep TEIUIOBBIX MPOIECCOB. TEIIOBbIE Meron poeKToB. YV].03(OK 4,5)
MAaIlIMHBI, UX TPUMEHEHHE.

7. DKosiorndyeckue npo0IeMbl, CBA3aHHbIE C TPUMEHEHHEM 1 Hcnonbs3oBanne UKT. Mo3rosoi mrypm. YVYJ.01(OK 1,3)
TEIUIOBBIX MallMH, U IpobjieMa Y3HEProcOepeKeHHsL.

8. DneKTpUUYECKUE 3apsaabl U UX B3aUMOJAEHUCTBUE. DIEKTPUUECKOE 1 Hcnone3oBanne UKT. Mo3rosoii mrypm. YVY.02(OK 2,3)
ToJIe.

9. [IpOBOHUKY 1 U30JISITOPHI B AJIEKTPHUYECKOM IT0JIE. 1 MeTo1 WITIOCTPAIMKU U JIEMOHCTPAIIHUH. YV]1.04(OK 6,7)

10. [ToctosHHbl  AnekTpuueckuii Tok. Cuna ToOKa, 1 Metoa WUTIOCTpalKi U AEMOHCTPAIUH. YVY.02(OK 2,3)
HaIpsDKEHUE, 3JIEKTPUUECKOe CconpoTuBieHue. 3akoH Oma MeTto IpoeKTOB. YVY.03(0OK 4,5)
JUIs y4yacTka uemnu. TeraoBoe AeiicTBHE AIEKTPUIECKOro TOKa U
3akoH JIxoyins - JleHna.

11. MarauTHO€ noJie TOKa M JICMCTBUE MAarHUTHOTO MOJIsl HA 1 WcnonszoBanne UKT. Ipaktudeckuit meron. | YV]I.04(OK 6)
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IIPOBOAHHK C TOKOM. :‘)HCKTPO,Z[BI/IFS,TGHB.

12. SIBeHME ANEKTPOMArHUTHONW MHAYKIMU. DJIEKTPOreHepaTop. 1 Jlexuus. Ucnons3zoBanue UKT. YVY.01(OK 1,3)
I'pynmosas pabora. YVY].03(OK 4,5)

13. DNeKTPOMAarHUTHBIE BOJIHBL. PanoCBsA3h U TEIEBUICHHE. 1 Meroa WITIOCTpaIMU U IEMOHCTPAIUH. YYA.01(OK 1,3)
Hcnonp3oBanne MKT. Metoa npoeKkToB.

14. DHeprus paclleIuIeHns: aTOMHOTO sipa. SaepHas sHepreTuka u 1 Pabota B ManbIx rpynmnax. YVY.02(0OK 2,3)
AKOJIOTHUYECKHE TIPOOIIEMBbI, CBSI3aHHBIE C €€ UCIOIB30BAHUEM. YVY.03(0OK 4,5)
KBaHTOBaHUE SHEPrUU.

15. OCHOBHBIC OHSTHS U 3aKOHBI XUMHH 2 Ucnonp3oBanne MKT. Metoa npoekToB YV]I.01(OK 1,3)

16. [Tepronnueckuii 3aKOH U MEPUOINYECKAS CUCTEMA XUMHUECKUX 2 MeTto WILTIOCTPALIMKU U JEMOHCTPALIUH. YVY1.02(OK 2,3)
anemeHnToB JI.M. MenneneeBa Hcnonp3oBanne UKT. MeToa npoekToB YV]I.03(OK 4,5)

17. CtpoeHue BelecTBa 2 MeTo1 WIUTIOCTPALIMKU U JIEMOHCTPALIMH. YVY1.04(OK 6,7)

18. XUMHSI ¥ IOBCETHEBHAS KU3Hb YEJIOBEKa 4 UccnenoBanue. [IpakTuueckuit MeTo. YVY1.02(0OK 2,3)

19. Boga, pactBopbl 5 Pabota B ManbIX rpynmnax . YVY.04(OK 6)

20. Kinaccudukanus HeopraHm4ecKux CoeTunHEHNN 3 Metoa WTIOCTpaIiy ¥ IEMOHCTPAIUH. YYIA.01(OK 1,3)

Ucnons3zoBanue UKT. MonenupoBanue. YYJ.03(0OK 4,5)

21. XUMUYECKUE PEAKIUU 3 Pabota B manbix rpynmax. [lpaktuueckmit YYA.01(OK 1,3)

METOJ
22. Mertasipl 1 HEMETaJUTbI 3 Uccnenopanue. [IpakTudecknii MeTo. YVY1.02(OK 2,3)
Pa300p KOHKPETHBIX CUTYaIUH.
23. XUMUS U DKOJIOTUI 4 MeTo1 WIUTIOCTPALIMKU U JIEMOHCTPALIMH. YVY1.04(OK 6,7)
24. Oprannueckue CoeTMHEHUS 2 Metoa WITIOCTpaIMU U IEMOHCTpAIUH. YVY1.02(0OK 2,3)
HcnonszoBanne MKT. MeTo mpoeKTOB. YVY].03(OK 4,5)
25. VYTI1eB0I0POIbI ¥ UX TPUPOAHBIC HCTOYHUKHU 4 Metoa WUTIOCTpAIIMU U IEMOHCTPAIUH. YV ].04(OK 6)
26. XHUMHUUYECKOE NTPOU3BOACTBO U OXPAaHA OKPYXKAIOLIEH CPEIbl 2 Meroa WIIHOCTpaluu U IEMOHCTPALUU. YVYJ.01(OK 1,3)
NcnonszoBanne UKT. MeTon mpoeKToB. YVY.03(OK 4,5)

MaxkcumaJjibHasi yueOHasi Harpy3Ka 209

Oobs3aTesibHAs HATPY3KA 139

KosmnyecTBO 4aCOB HCNOJIH30BAHNSI AKTUBHBIX M HHTEPAKTHBHBIX 50

¢dopm U MeTO10B 00yUEHUS

% MCMOJIb30BaHNUsI AKTUBHBIX H HHTEPAKTHBHBIX (JOPM U METOT0B 36 %

00yueHusi 0T 00513aTeJIbHOM Y4eOHO HATPY3KH
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rocyJapcTBEHHOE Or0PKETHOE MPOGhEeCCHOHANIBHOE 00Pa30BaTENbHOE YUPEKICHHIE
Camapckoii obnacti «OTpafHEeHCKUN HEPTIHOW TEXHUKYM»

[Ipunoxenue b

TEMATHUKA BBIIIOJIHEHU A UHANBUAYAJIBHBIX ITPOEKTOB

OVYIIL.11 Ecmecmeo3nanue

DOUO HIndp Tema MHAMBUIYAJIbHBIX IPOEKTOB Cpox
CTY/I€HTA Tpynnbl BbITNOJIHEHUS

Kuznp n gesrenpHocts .M. Menaeneepa

[NepuoanyeckoMy 3aKoHY OyyIee He TPO3UT pa3pyIlICHUE

Kusnb u gesrensHocTh. C AppeHuyca

BKJ'I&)] OTCUCCTBCHHBIX YUCHHBIX B Pa3BUTUC HCTOPUHN
3HeKTpOHHTI/I‘ICCKOI>'I JAUCCOMAII

Hcnonmp30BaHne MUHEPATBHBIX KHCIIOT HA TIPEIIPHITHAIX
paznuuHoro npoduis ( HeTsIHON, aBTOMOOUIILHOM)

Peaxiny ropeHust Ha MPOU3BOICTBE

Koppo3ust MeTajioB 1 criocoObl 3alIUTHI OT KOPPO3HUH.

Kuzsb u gestensHocTh A.M. byTiepoBa

DKOJIOTUYECKHE aCIEKThI UCITOIb30BaAHUS
YTIIEBOAOPOAHOTO ChIPbA. YFJ'IGBOI[OpOI[HBIC TOILIIMBA, €TI0
BU bl 1 HA3HAYCHHUC.

HanorexHnosorus, Kak IpUOPUTETHOE HAIIPABJICHUE
pa3BUTHUS HAYKU U ITpou3BoAcTBa B P.O.

Kuznp n nestenbHocTh .M. Menneneena

[TepuoanueckoMy 3aKOHY Oyyliee He TPO3UT pa3pylIeHue

Kuznp n gestenbHocTh. C AppeHuyca

Bxkiag oreuecTBEeHHBIX YUCHHBIX B pa3BUTUC TCOPUU
3JI€KTpOJIHTPI‘I€CKOI>i JUCCoranmn

Hcnonb3oBaHne MUHEPATIbHBIX KUCIOT HA IPEANPHUATUAX
pazmuyHoro npoduis (HedTsIHOH, aBTOMOOHUIHHOH)

Bopa — 310 XKU3Hb

KomnprloTep 1 €ro BIMsIHUE HA 3J0POBbE

KypeHnue u ero BiusiHuE Ha 310pOBbE UYETOBEKA

Buramunsl

BpenHble npUBBIYKU

buonuka

[Iutanue u ero BIUsSHUE HA 310POBHE

HI/ITpaTBI 1 310PpOBbEC YCJIOBCKA

I'MO ¥ ux BIUSIHUE HA OPTAaHU3M

buonornyeckue puTMbI
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