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PACCMOTPEHO COITTACOBAHO

Ha 3acelaHHH UMKIIOBOH KOMHCCHH 3ampenyrouwmit YMO
eCTeCTBEHHO-MaTeMaTHYeCKOro npoduis u [BITOY PK «Cumdepononsckui
¢usugeckoit kyasTypsl [BITOY PK Ko/U1e/ 1K chepbl OOCTYyKHBAHHUA H
«CuMdeponoabCKHil KOIUICIK au3aiina»

chepsl 0OCTY)KHBaAHHA M AH3alHa» —_Z=A—7 M.B.Knumosa
[TpoToko Ned ot « u,» nions 2020 r. « 0.7 » wioksa 2020 T,

Ilpeacenarens { (, M.I1.Ky3pMmuHOBa

Pa6ouas nporpamma y4yeGHo#i aucunminHel «EcrecTBo3Hanue» (pusmka,
Xumus, Owuonorus) paspaboraHa Ha OCHOBE [TpumepHoO# MpOrpamMMmbl
obuieobpasosarenbHOit  yyeOHOM amcimmuuHbl  «EcTecTBo3Hanue»  (du3uKa,
XUMHMs, OHOIOrUs), NpeiHa3Ha4eHHoN IS npodeccuoHalbHbIX 00pa3oBaTe/ibHbIX
OpraHM3auMii, pealu3ylolUMX OCHOBHYIO MpodeccHoHalbHy0 00pa3oBaTe/bHYI0
nporpammy CI1O na Gasze ocHoBHOro ofmiero o0pa3oBaHHS C OJHOBPEMEHHbIM
no;iyyeHueMm cpeaHero obuiero obpasoBaHus. Pexomennosano @enepaibHBIM
rOCyIapCTBEHHBIM  ABTOHOMHBIM  yupexaeHueMm  «®DenepaibHbli  HHCTHTYT
pa3BuTHsi obpazoBanus» (PHUPO) B kadyecTBe NPUMEPHOH MPOrpaMMbl s
peaqM3allMi OCHOBHOM oOpasoBarensHoi nporpammbl CIIO Ha Gasze ocHOBHOroO
obuiero ob6pa3oBaHus ¢ MoITy4YeHHEM cpeaHero obuuero odpasosanus [Iportokon Ne
3 or 21 urona 2015 ., perucTpalMOHHBIH HOMep peleH3uH 374 ot 23 mions 2015
®IAY «®UPO» 29.01.07 Mopruoii. C yrounenusmu 2017 r (OPIAY «DHUPO»
npotokos Ne3 ot 25 mas 2017).

Oprauuzauns-paspadorunk: [ocyzapcTBerHoe 010/KeTHOE NPOQeCCHOHANBHOE
obpazoBatensHoe yupexaeHue Pecrybaukn Kpbim « CHMpepOnonbcKuii KOMISLK

chepbl 06CTy)KMBaHHS U IM3aiHa»

Pazpaborunkmn:
IMoasnoesa 3apema JliordueBHa- neprnogaBaresib OHONIOIHH,
bycen Enena OnerosHa - neprnojaasare/b BbICIICH KaTeropm,

Kypos Anexkcanap Ed¢umoBud — npenoaasareib XHMHH.
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INOACHUTEJIBHASA 3AIINCKA

PaGouas  mporpamma  y4yeOHOMl  aucuurmimHbel  «EcTecTBo3HaHME»
IpelHa3HaueHa U1 H3YyYEHHsS €CTECTBO3HAHUS B YUPEKICHUAX CPEIHErO
poecCHOHANLHOTO 00pa30BaHusl, pealu3yoIUX 00pa30BaTENbHYIO MPOrPAMMY
MOJTOTOBKHY KBATU(PUIIUPOBAHHBIX pabOUUX, CIYKAIIKX.

[Iporpamma BkIIO4aeT B ceOsi TP MHTETPUPOBAHHBIX pasjiena, 001aiaronme
OTHOCUTEJIBHOM CaMOCTOSITENIbHOCTBIO U IEJIOCTHOCThIO: «Duzukay, «XumMus»,
«buomorusiy  mnms yupexaenuin  CIIO, oOecreynmBammMX  MOATOTOBKY
KBAIM(UIMPOBAHHBIX pabounx 1O TMpodeccusM COIHaATbHO-3KOHOMUYECKOTO
npo¢uisi, B oobeme 106 gacoB mo ®usuke, 71 yaca mo Xumuu u 74 4acoB 1o
buonorun. Takoil NmoAXox K CTPYKTYPUPOBAHHUIO COJAEPKAaHUS IPOrpPAMMBI HE
HapylIaeT IPUBBIYHYIO JIOTUKY €CTECTBEHHO-HAYYHOI'O 00pa30BaHMsL.

[To conepkanuto pabouas nporpamma «EcTecTBo3HaHHE» cOYeTaeT B cebe
3JIEMEHTHl (U3MKH, XUMUU U OWOJIOTMM M HE SBISETCS CYMMOM 3HAHMW IO
¢uszuke, xumuu U Ouonoruu. [lporpamma mpu3BaHa pemaTh 3aaady
(bopMHpOBaHUS LEITOCTHON €CTECTBEHHOHAYYHOW KapTHUHBI MUPA U O3HAKOMIICHHSI
OoOy4JaronMxcs ¢ METOJaMU IMO3HAHMSI, XapaKTEPHBIMHU JJII €CTECTBEHHBIX HayK.
Orta 3amaya B OOJbIIEHd CTENEHM COOTBETCTBYET HA3HAYCHUIO M3YUYCHUS
€CTECTBO3HAHHUS B MPOQPUIISAX TYMaHUTAPHOW HAIPABICHHOCTH - (POPMHPOBAHUIO
COBPEMEHHOIO HAay4HOIO MHPOBO33PEHHUs, CAMOOIPEICICHUIO JINYHOCTH B
OKpPYXaroIeM MHUpE.

3aMeTHOe  MEeCTO B MporpamMMe  3aHUMAalT  UHTETPUPYIOLIUE,
MEXIpPEIMETHBIE HIEW U TEeMbl. OJTO, B TMEPBYIO OYEpelb, COACpPIKAHUE,
OCBEIIAIOIIEE ECTECTBEHHOHAYYHYI0 KapTUHY MHPaA, aTOMHO-MOJIEKYJISIPHOE
CTPOEHHE BEIIECTBAa, IPEBpAIICHUE HHEPruu, YeJOBEKa KaK OMOJIOrHMYECKHl
OpraHu3M M C TOYKH 3PEHHMSl €ro XMMHUYECKOIO COCTaBa, a TaKXe BOIPOCHI
DKOJIOTHUH.

[Ipu ocBoennu mnpodeccun CIIO coruaabHO-95KOHOMUYECKOTO MPOQUIIS
npodeccuoHaNbHOT0 00pa30BaHMs €CTECTBO3HAHUE H3ydaeTcs Ha 0a30BOM YpOBHE
®I'OC cpennero oOiiero oOpa3oBaHUA € YYETOM CHEHU(UKHA OCBanBaeMOMU
npodeccud.

OTO BbIpaXaercss B  COJAEpPKaHUM OOy4YEHMs, KOJIMYECTBE YaCOB,
BBIICTIIEMBIX HA W3YYEHHE OTACNBHBIX TE€M IMPOrpaMMbl, TTTyOMHE UX OCBOCHUS
oOyyarolmuMucs, o00beMe U XapakTepe MpaKkTHYEeCKHX 3aHATUH, BHUAAX
BHEAYIUTOPHON CaMOCTOSATEILHON paOOTHl 00YJArOIITIXCS.

[Ipn opranuzanuu y4yeOHOW NEATETbHOCTH OOYYaIOIIMXCS MOBBIIMIEHHOE
BHUMaHHE YAEJICHO U3y4YeHHI0 pas3aenoB «Heopranuueckue CoOeIUHEHUND,
«OpraHuyeckue COEIUHEHUs», TEM, OTHOCSIIUXCSA K 00Iei OMOJOruu: KIETKa,
JAHK — HocuTens HaciaeACTBEHHOM WHQOpMAIMU, YPOBHU OpPTraHU3alUU KUBOU



MIPUPOJIBI, SBOJIONHNS, PACKPBHIBAIOIINX BIUSHUE HKOJIOTHYECKUX (AKTOPOB Ha
pa3BUTHE PACTEHUN U KUBOTHBIX.
Pabouas mporpamma obiagaeT psSaoM 0OCOOEHHOCTEH:
® JaeT  IIUPOKHME  BO3MOXKHOCTH  (opMUpOBaHMS  LIETOCTHOU
€CTECTBEHHOHAYUYHOU KapTUHBI MUpPa
® OpHUEHTUPYET O0yJarOIIIXCS Ha o011ey4yeOHbIe,
OOIIIEUHTEINIEKTYaJIbHbIE YMEHUS U HaBBIKM, (QPOPMUPYEMBbIE Ha
MEXIPEIMETHON OCHOBE
® yCHWJICHA MPAKTUYECKas COCTaBIIAIONIAs Kypca, KOTOpasl Mpeanosiaraet
pPa3HOOOpa3HyI0 CaMOCTOSITENbHYIO, TBOPUYECKYIO M IO3HABATEIbHYIO
JEATEIIbHOCTh YUaIUXCS;
® yBEJIMYEH 00BEM COJIEPKAHUS 32 CUET YACOB PE3EPBa;
[IpakTUKO-OpHUEHTUPOBAHHBIE 3aaHus, POEKTHAS JEATEIIbHOCTD
00y4aeMbIX, BBIIIOJHEHUE TBOPUYECKUX 3aJIaHUI U TTOATOTOBKA JIOKJIAJIOB SIBJISICTCS
HEOTHEMJIEMOM YacThIO y4eOHOTO Ipolecca.

Pabouas mporpamma «EctectBo3Hanue» cocroutT u3 11 tem mo Xumwmwu, 7
TeM 1o brosiornu u 4 Temel o OuU3MKe.

Opranmzaiusi  00pa3oBaTENbHOTO Tpoliecca MpeAroiaraeT  MIUPOKOe
UCIIOJIb30BAaHUE TakuX (opM OOy4YEeHHS KaK MPAKTHUKyMbl, TpymnmoBas padoTa 1o
3apaHee BBIOpaHHOW MpoOsieMe, MOATOTOBKA MOKIAAOB M coobmenuit. Ocoboe
MecTO B pabodeil mporpamMme yAelI€HO MPAKTUYECKUM 3aHATUSIM C KUBBIMU
oObekTamu. B mporpamme Hapsay ¢ Ja0OpaTOPHBIMH W MPAKTUYECKUMHU
3aHSATUSMU OPTaHU3YETCsl CaMOCTOSITeNIbHAs paboTa 00y4aroluXcs MO 33/laHHON
TeMaTHKe.

JIJist IpOBEpKH 3HAHUN O0YYaIOIIUXCS UCTIOIB3YETCSl TEKYIUH KOHTPOJIb U
MPOMEKYTOUHAS aTTECTALUA.

Texymmii KOHTPOJb OCYIIECTBISIETCS Ha KaXXIOM 3aHATUA B (Qopme
BBICTYIUUICHUS C COOOIIIEHUEM, BBITIOJTHEHUSI TECTOBBIX 3aJIaHUM, YCTHBIX OMPOCOB,
Oeceapl 1O  paHee  M3YYEHHOMY  MaTephaily, WTOrOB  TMPAKTUKYMOB,
TEPMUHOJIOTUYECKHE, XUMUYECKHUE M OHOJIOTMYECKUE JTUKTAHTBI, SJIEKTPOHHBIN
KOHTpOJIb, 3a1[uTa pedeparoB, co3qaHue Npe3eHTaIUH.

[TpomexxyTouHas aTTecTalus OCYILIECTBIISIETCS B dbopme
nudGepeHInpPOBaHHOTO 3a4eTa.

Pabouast mporpamma opueHTHpPOBaHA Ha JOCTHKEHHUE CICIYIONTUX LeJIeii:

® OCBOCHHME 3HAHHMI O COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHE MHpaA U

METOJIaX €CTECTBEHHBIX HAYyK; 3HAKOMCTBO C Hau0o0Jiee BAXKHBIMHU UJICSIMU U

JOCTHXKEHUSIMU €CTECTBO3HAHMUSI, OKa3aBIIMMHU OIpEeIIsioiee BIUsSHUE Ha

Pa3BUTHE TEXHUKHU U TEXHOJIOTUI;



® OBJAJCHUEC YMCHUSMH MPUMEHSTH TIOJYyYCHHBIC 3HAHWS MJIs1 OOBICHEHUS
SIBIICHUN OKPY)KAIOIIETO MHpa, BOCHPHUATHS HWHGPOPMAIUN E€CTECTBCHHO-
HAyYyHOTO © TPO(ECCHOHATBFHO 3HAYMMOTO COJACpXKAHHS, pa3BUTHE
WHTEJUICKTYalbHBIX,  TBOPYECKUX  CIHOCOOHOCTEHM ®  KPUTHYECKOTO
MBIIIJICHUS B XOJE TPOBEICHUS MPOCTCHIINX WCCICAOBAHHUM, aHAIN3a
SBJICHWA,  BOCHPHUATHS W HMHTEPIPETAlMd  €CTECTBEHHO-HAYIHOM
uHpopMauu;

® BOCTIHTaHHE YOEKJICHHOCTH B BO3MOXKHOCTH MO3HAHUSI 3aKOHHOW MPUPOIBI
U WCIONB30BAaHUS JIOCTIDKEHUH €CTeCTBEHHBIX HAayK [UIsl Pa3BHTHUA
ITUBUJIN3AINY ¥ TTOBBIIIICHUS Ka4eCTBA KU3HU;

® MPUMEHEHHWE ©eCTCCTBCHHO-HAYYHBIX 3HAHWK B  MNpOdecCHOHATHHON
NESATEILHOCTH U TOBCEIHEBHOM KU3HU Mg oOecriedeHus: 0e30MacHOCTH
KU3ZHENIEITeIIbHOCTH; IPaMOTHOTO  HCIIOJB30BAaHUA  COBPEMEHHBIX
TEXHOJIOTHIA; OXPaHbI 37J0POBbS, OKPY>KAIOIIEH CPEIbl.



MMACIIOPT PABOYEWM ITIPOT'PAMMBI YYEBHOM JUCIIATLIIMHBI

OY /.14 ECTECTBO3HAHHUE

1.1. Oo6aacTb npMMeHeHHUs POrPAMMBbI

Pabouas mporpamma y4yeOHOU aucuuIUIMHBI «EcTecTBO3HaHHME» SBISIETCS
4acThbl0O OCHOBHOM mpodeccrHoHanbHO  00pa3oBaTesbHONM  MporpamMmbl B
cootBetcTBUM ¢ PI'OC o npodeccun CI1O 29.01.07 IlopTHOJA.

1.2. Mecro yueOHoi AUCIUILINHBI B CTPYKTYpe OCHOBHOM
npodeccnoHaILHON 00pa30BaTeJIbHOM MPOrPaMMbI

yueOHast auciuiimHa «EcTecTBo3HaHWE» H3y4aeTcs B 0011eo00pa3oBaTeIbHOM
nukiie yaeororo miana OITOII IITIKPC na 6a3e ocHOBHOTO 00111er0 00pa3oBaHus ¢
MOJTy4Y€HHEM CPEJHET0 00111ero oopa3oBaHuUs

1.3. Pe3yJibTaThl OCBOCHUSI YUEOHOH TUCITUNITIMHBI
OcBoenue conepkanust y4eOHOW  AMCHUIUIMHBI  «EcTecTBO3HAHUE)
oOecrieuynBaeT JOCTIKEHUE OOYJarOITUMUCS CIACAYIOMNX PE3yIbTaTOB:
JIMYHOCTHBIX:
® YCTOWYWBBHIN MHTEPEC K UCTOPUHU M JOCTIKECHUSM B 00JIACTH €CTECTBEHHBIX
HayK,
® YYyBCTBO r'OPJIOCTH 32 POCCUNCKHE €CTECTBEHHBIC HAYKH,
® TOTOBHOCTH K IPOJIOJDKCHHIO 00pa30BaHMs, TMOBBIMICHUIO KBATH(PUKAIINA B
u3 OpaHHOM NMPodheCCUOHABLHOM NESITEILHOCTH C UCIIOIb30BaHUEM 3HAHUM B
00JIaCTH €CTECTBEHHBIX HAYK;
® OOBEKTUBHOE OCO3HAaHME 3HAYMMOCTH KOMIIETEHIIMH B  o0Jyiactu
CCTECTBEHHBIX HAyK JUIsl 4YeJOBeKa M OOIIecTBa, yMEHHE HCIOJIb30BaTh
TEXHOJIOTUYECKHUE JOCTIKEHUSI B 00JacTU (DU3UKHU, XUMHUHU, OUOJOTUM JIJIst
MOBBIIICHUST COOCTBEHHOTO HWHTE/UICKTYaJIbHOTO Pa3BUTHS B BHIOpaHHOM
npoecCUOHaNBEHOM eI TETbHOCTH;
® yMEHHUE MPOAHATU3UPOBATH TEXHOTEHHBIC MOCIEACTBUS ISl OKpYKArOIIeh
Cpelibl, OBITOBOW M TPOU3BOJACTBEHHOM JIEATETLHOCTH YEJIOBEKA;
® TOTOBHOCTh CaMOCTOSITEILHO J0OBIBaTH HOBBIC IS Ce0S €CTECTBEHHO-
Hay4YHbIC 3HAHHUS C WCIOJIB30BAHUEM JUISI 3TOTO JIOCTYITHBIX MCTOYHHUKOB
uHdopMaIuy;
® yMEHHE YIPaBJISTH CBOEH TO3HABATEIBHOW ACSATEIBHOCTHIO, MPOBOIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O HHTEJUICKTYaJIbHOTO Pa3BHUTHSI;
® yMEHHUE BBICTPaNBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOIICHHS B KOMAHJE IO
perieHno o0IuMX 3a1a49 B 00J1aCTH €CTECTBO3HAHMSI,



METanpeaAMETHbIX

OBIIQJICHNEC YMCHHSIMH W HaBBIKAMHU Pa3UYHBIX BHJOB ITO3HABATEIHHOU
NEATETLHOCTH JJI U3yUYCHHs Pa3HBIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOTO
MUpa;

MPUMEHEHUE OCHOBHBIX METOJIOB TIO3HAHUS (HAOJIOMCHHS, HAYIHOTO
OKCIIEPUMEHTA) I M3YYCHHs Pa3IMYHBIX CTOPOH ECTECTBEHHO-HAYYHOU
KapTHUHBI MHpPA, C KOTOPHIMH BO3HHUKAaEeT HEOOXOIUMOCTH CTAJIKMBATHCS B
npodeccuoHanbHOU cepe;

YMEHUE OINPEACIATh SN U 3a7a4d JACATSIIbHOCTH, BRIOUPATh CPEACTBA IS
WX TIOCTM)KCHHS Ha MPAKTHKE;

YMEHUE  UCIOJIb30BaTh  PA3JMYHbIE  WCTOYHUKH  JJISI  TOJYYCHHS
€CTECTBEHHOHAYYHON WH(OpMANMM U OLIEHUBATh €€ JOCTOBEPHOCTH IS
JOCTYDKCHHMSI TIOCTABJICHHBIX IIeJIeH U 3a71a4,

NpeAMETHbLIX

c(hOpPMUPOBAHHOCTh  MPEJACTABICHUNM O  IEJIOCTHOM  COBPEMEHHOMU
€CTECTBEHHOHAYYHON KapTHHE MHUpa, MPUPOJE KaK €IUHOW IIeJIOCTHOM
CUCTEME, B3aUMOCBSI3H YeJIOBEKa, MPUPOJIbl U OOIIECTBA, MPOCTPAHCTBEHHO-
BpEMEHHBI X MaciTabax BceneHHow;

BJIAJICHUEC 3HAHUSMH O HAaWOOJIEE BAXKHBIX OTKPBITHSIX W JOCTHKCHHUSIX B
o0JacTi eCTECTBO3HAHMS, MOBIMSBIINX HA SBOJIOIHUIO TPEICTABICHUN O
PUPOJIE, HA PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHSTh €CTECTBEHHO-HAYYHbIC 3HAHUS IS
OOBSICHEHHsSI OKPY>KAIOIIUX SIBJICHUN, COXPAaHEHHUsS 3/I0OPOBBS, OOCCIICUCHUs
0€30MacHOCTH KHU3HEACITEILHOCTH, OEpPEKHOTO OTHOIICHUS K MPHUPOJE,
paIMOHaIBPHOTO TPUPOJIONONB30BAHMS, a TaKXKe BBITIOJHEHHS POJH
rPAaMOTHOTO MOTPEOUTENS;

c(hOpMHUPOBAHHOCTH MPEACTABICHUN O HAYIHOM METOJIE TTO3HAHUS PUPO/IBI
U CpeICTBaX HM3yUYCHUS METraMHpa, MaKpoMUpa U MHUKPOMHUpA; BIaJCHHUE
nprueMaMi €CTECTBEHHO-HAYYHBIX HAOJFOJCHHM, ONBITOB, UCCIICIOBAHUNA U
OLICHKH TOCTOBEPHOCTH MOTYYCHHBIX PE3YIbTATOB;

BJIAJICHUEC TIOHATHHHBIM aIlllapaTOM ECTECTBEHHBIX HAyK, IO3BOJISIONIAM
MO3HABaTh MHUp, y4YacTBOBATh B JHCKYCCHSIX IO €CTECTBEHHO-HAYYHBIM
BOIIPOCAM, HWCMOJB30BaTh PA3JMYHbIE HWCTOYHMKKA WHPOpMaNud st
MOJTOTOBKH COOCTBEHHBIX PabOT, KPUTUUYECKH OTHOCUTHCS K COOOIICHUSIM
CMU, coneprxaniuM HayqHyO HHPOPMAITUIO;

c(hOpMHUPOBAHHOCTh YMEHUN TOHUMATh 3HAYUMOCTb €CTECTBEHHO-HAYYHOTO
3HAHUS JUIsI KaXJO0Tr0 4YellOBEKa HE3aBHUCHMO OT €ro mnpoecCHOHAIBHOU



NEATEeTLHOCTH, pas3nuyaTh (aKThl W OICHKH, CpPaBHUBATH OIICHOYHBIE
BBIBOJIbI, BUJETh MX CBA3b C KPUTEPUSIMHU OIICHOK M CBSI3b KPUTEPHUEB C
OIIPEICIIEHHON CUCTEMOM LIEHHOCTEM.

1.4. Kou4ecTBO 4acOB HA OCBOEHHE MPOrpaMMbl YYeOHOM JUCHUIITUHBI
MaKcHMaJbHas yueOHast Harpy3ka oOyugaromerocs - 377 dac,
oOsi3aTenbHas ayAUTOpHas yueOHas Harpy3ka — 251 dac,

caMocTosiTeNbHas padoTa ctyaeHTa — 126 ydac.



2. CTPYKTYPA M COJAEPXKAHUE YUYEBHOUN JUCIIUTLINHBI

2.1. O0bem yueOHOI TUCHUIJINHBI M BUABI Y4eOHOH padoThI

Bua yueOHoi1 padoThl O0beM yacoB

MakcuManbHasi yueOHasi HArpy3ka (Bcero) 377
O0si3aTesibHast ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 251

B TOM YHCJIE:

MPAKTUYECKUE 3aHATUS 23
CamocrosiTesibHasi paboTa 00y4aroierocsi (Bcero) 126

B TOM YHCJIE:

BHEAYJIUTOPHAs CAaMOCTOSITEIbHAsE padoTa 126
VHUBUyAJIbHBIE TBOPUYECKHE 3aaHUS

[IpomexxyTouHas arrecranus B popme auddepeHIIMPOBAHHOTO 3a4eTa




2.2. TemaTnyeckuil IJIAH U CoJePKaHUE YUeOHOH qucHuIINHbl «EcTecTBO3HAHUE)

HaunmenoBanue
pa3esioB U TeM

Conep:xanue yueOHOro MaTepuaJia, JJadopaTopHbie U NPAKTHYECKHEe PA00THI, CAMOCTOATEIbHAS
padora o0y4aromerocsi

Oo0Lem
4acoB

YpoBenb
OCBOEHHS

BHNOJIOI'us

1 cemecTp

Benenue

Coaep:xaHue y4eOHOIro MaTepuasia

OOBeKT M3ydyeHHs] OMOJIOTMU — KHBas npupopa. IIpu3HaKW >KUBBIX OpraHu3MoB. MHOrooOpasue
JKUBBIX OPTaHH3MOB.

VYpoBHEBas OpraHu3anys >KMBOW IPHUPOABI W 3BOJIOLMA. MeTonbl IO3HAHMS KUBOM IPUPOIBL.
OO6mre 3aKOHOMEPHOCTH OHOJIOTHH.

[Tpenmet m3yueHust oboOaronero kypca «buonorusy, nenu u 3agadn Kypca. M3ydeHrne oCHOBHBIX
3aKOHOMEPHOCTEH BO3HHMKHOBEHHUS, Pa3BUTHUSI U CYIIECTBOBAaHHUS J>KM3HM Ha 3eMiie U COBPEMEHHOW ee
OpraHH3aIHH.

Ponp Ouonorun B GOpPMUPOBAHUM COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTUHBI MUpa H B
MIPAKTUIECKON JIeATEIBHOCTH Jitoiei. CoOMI0ACHHE MPaBUII TIOBEICHUS B IPUPOJIC, OEPEKHOE OTHOIICHUE K
OMOJIOTMYECKIM 00BEKTaM (PaCTCHUSM U KUBOTHBIM M HX COOOIIECTBAM) U UX OXPaHa.

PA3JIEJI 1.
YueHnue 0 KjaeTkKe

Conep:xaHue y4eOHOro MaTepuaJia

XuMHnuyeckasi opranuzanus Kierku. Knerka — simeMeHTapHas )KUBas CUCTEMa U OCHOBHAsI CTPYKTYpPHO-
(GyHKIIMOHATIbHAS €IMHUIA BCEX KUBBIX OpraHu3MoB. KpaTkas ucTopus u3yuyeHus KIeTKH.

Xumuueckas opraHuzanus KieTkd. OpraHM4ecKMe W HEOPraHWYECKHUE BEIIeCTBAa KJIETKU M KUBBIX
opranu3MoB. benku, yrieBobl, JIUNK/IbI, HYKJICHHOBBIE KHCIIOTHI U UX POJIb B KIIETKE.

Ctpoenne u ¢QyHknum KjIeTKH. [IpokapuoTnueckne M SyKapHOTHUUECKHE KIETKH. Bupycol Kak
HekJIeToyHast (opma KU3HM M HMX 3HadeHue. bopnba ¢ BupycHbiMu 3aboneBanusmu (CIIMJ u np.)
[MuTtorunasma u kiaetouyHas MemOpana. OpraHouabl kiaeTkun. OOMEH BeLIecTB U IpeBpallleHHe 3HEpPruu B
kietke. [lnactuueckuii u sHEpreTHYecKuii 0OOMEH.

Crtpoenune u ¢pyukmuu xpomocom. JJHK — nHocutens HacnenacrBenHoit undopmanuu. Pemnmukanus JTHK.
I'en. 'enetnueckuii koxn. buocunres Oenka.

KuzHeHnblli nuka kiaerkn. Kietku u  ux pa3HooOpasue B  MHOTOKJIETOYHOM  OpTraHHU3ME.
Huddepennnponka kierok. Knerounas reopus crpoenust opranu3smon. Mutos. H{utokunes.
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IIpakTnyeckoe 3ansitne Ne 1 HabGnroneHue Ki1eToK pacTeHUH U )KUBOTHBIX MOJ] MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTpernaparax, ux ornucaHue.

HpaRanecxoe 3aHsTue Ne 2 HpI/IFOTOBHCHI/Ie " OITMCAaHUC MUKPONIPCTIAPATOB KJICTOK paCTCHHﬁ.

IIpakTuyeckoe 3anaTue Ne 3 CpaBHEHHE CTPOCHHSI KJIETOK PACTEHUH W IKUBOTHBIX IO TOTOBBIM
MUKpOIIpenaparam.




CamocrositeibHas padoraNel:
1. Pemenue 3a1a4 Mo MOJICKYJISIPHON OHOJIOTUH
2. 3anoJHUTH TaOIHIIBI TIO TEMaM:

COBpeMeHHHe MCTOABI NCCIICAOBAHUA KICTKHN»

3. «XuMHUYECKHE JIEMEHTHI KIETKN»; « BUTaMUHBI».
Hanucanue moxmana wim pedepara, co3mpanue npeseHtanuu «Vctopus W pa3BUTHE 3HAHUW O KIETKE», «

Oo6yuaronmiicsi_10/xeH 3HATH/IOHUMATD:
1. OcHoOBHBIE 10JIOKEHUS KJIIETOUHOM Teopun
2. Oc0OEHHOCTH CTPOCHHMS M MPOIECCOB KU3HEICATSTLHOCTH KIIETOK,
UX MPAKTUYECKYIO 3HAUUMOCTh
3. OCcoOEHHOCTH CTPOCHHUS U )KU3HEAEATEILHOCTH BUPYCOB

YmMern:
1. IlpuBoauThk npuMepsl, 000CHOBBIBAIOLINE KIIETOUHOE CTPOCHUE )KUBBIX
OpraHu3MOB

2. HaGnromath v OMHUCHIBATH KJIETKU HA TOTOBBIX MUKPOIIpENapaTax
3. Ompenensats ponb JJHK kak HOcuTENs HacnencTBEHHOM nH(OpMauu

PaGoraTh ¢ ecTecTBeHHO — Hay4IHOI HH(OpMarneit

PA3JEJI 2 Coaepixanue yueOHOIro MaTepuasa
Opranmsm. Pa3mHoxenne opranuzmoB. Oprannsm — euHoe 1enoe. MHOrooopasue OpraHu3MoB.
Pasmuoxenne U | Pa3MHOXKEHHE — BayKHEHIIIEe CBOMCTBO JKMBBIX OpraHu3MoB. IlomoBoe u Oecrosoe pasMHoxkeHHe. Meio3.
HHAUBHAYAJIBHOC OO6pazoBaHue MOJIOBBIX KJIETOK M OIJIOJIOTBOPEHHE.
Pa3BuUTHE NuauBuayaibHOe pa3BUTHE OpraHu3mMa. OMOPHOHANBHBIA d3Tanm oHToreHe3a. OCHOBHBIE CTaJUU
OpPraHusMoB sMOpuoHanbHOro pasputus. Opranorene3. IloctomOpuonanbHoe pazButre. CXOJICTBO 3apOJIbIIICH
MpEeACTaBUTENEH pa3HBIX IPYNI MO3BOHOYHBIX KaK CBUAETENHCTBO MX SBOIIOLUOHHOTO poacTBa. [IpudnHbI
HapyIlIeHUH B Pa3BUTUU OPraHu3MOB. MHIMBUIyallbHOE pa3BUTHE 4YellOBeKa. PenmpoayKTUBHOE 3/10pPOBbBE.
[locnencTBust BIUSHUS QJIKOTOJIsl, HUIKOTMHA, HAPKOTUYECKUX BELIECTB, 3arpsi3HEHMS] CPelbl Ha Pa3BUTHE
YeJloBeKa.
IIpakTuyeckoe 3anaTHe Ne 4. BoisiBlIeHNE NPU3HAKOB CXO/ICTBA 3aPO/IbIIIECH YEIOBEKa U APYTHX
MJIEKOTTUTAIOIINX KaK JOKa3aTeIbCTBO UX POJCTBA.
CamocrositesibHas padora Ne2:
1. Cucremarnyeckas mpopabOTKa KOHCIIEKTOB 3aHITUN, y4eOHOM JINTEpaTyphl, JOMOJIHUTEIbHON
JIUTEpaTyphl, C UCMOJIH30BAHUEM PEKOMEHIALMN MTPENOo1aBaTelis.
2. Hammcanme pedepata win cocTaBieHHE TMpe3eHTauu Ha Temy «llociaeacTBusi BIMSHUSA aJIKOTOJS,
HUKOTHHA, HAPKOTUYECKUX BELIECTB, 3arPsI3HEHUSI CPE/Ibl HA PA3BUTHE YETIOBEKAY.
Ooyuawiuiicsi 10J1:keH 3HATH/IIOHUMATD: YMerh:
1. CylHoCTh MPOLECCOB Pa3MHOKEHUS, OILIIO0TBOPEHUS 1. OOBACHATH POACTBO )KUBBIX OPTaHU3MOB, OTPHUIIATETIFHOE BIUSHUE
2. buonornyueckyroo TEpMUHOIOTHIO B CHMBOJIUKY QJIKOTOJIs, HIKOTHHA, HAPKOTHUYECKHUX BEIIECTB HA SMOPHOHAIBHOE U

MOCTAMOPHUOHAIBHOE PA3BUTHE YETIOBEKA

2. CpaBHHMBATh 3apOBIIICH YeIOBEKa U APYTUX KUBOTHBIX

3. Haxonuth nHpopMaIumo o OHOJIOTHIYECKUX 00BEKTaX B PA3ITUIHBIX
HCTOYHHKAX




2 cemecTp

Coaeprxanue yueOHOIro MaTepuaJa 17 2
OCHOBBI y4eHHsI 0 HACJIEICTBEHHOCTH W M3MEHYUBOCTH. [ eHETHKAa — Hayka 0 3aKOHOMEPHOCTSIX

PA3JIEJI 3 HACJIEICTBEHHOCTH W HM3MEHYMBOCTU OpraHu3moB. [. MeHaenp — OCHOBOIIOJIOKHUK TIE€HETHKH.

OcHoOBBI TeHeTHKM | ['eHeTHYECKass TEPMHUHOJIOTHS M CHMBOJIMKA. 3aKOHBI TEHETUKH, YycTaHOBiIeHHbIe [. MeHnenem.

U ceJIeKINH MonorubpugHoe ¥ JUTHOPUAHOE  CKpEIIMBaHWE  XPOMOCOMHAs  TEOpPHUS  HACIICJICTBEHHOCTH.

BSaHMOHCﬁCTBHe refoB. I'eHeTnka moa. CHGHHCHHOC C IIOJIOM HacCJICJOBaHUC. 3HaueHNE T'CHETUKHU JJIA
CeIIEKIINU U MeaunuHbl. HaciencTBeHHEIE 0oJ1e3HH YCJIOBCKA, UX IMPUYIMUHBI U HpO(bI/IJIaKTI/IKa.

33KOHOMepHOCTH HU3MCHYUBOCTH. HaCJ'Ie,I[CTBeHHaH, niIn I'CHOTHUIINYCCKasA, U3MCHYHBOCTbD.
MOI[PI(bHKaI_IHOHHaSI, N HEHaCICACTBCHHAasA, NBMCHYHNBOCTD. I'enetnka denoBeka. I'eHeTHKa U MEIHUIIMHA.
MaTepI/IaJ'IBHBIe OCHOBBI HaCJI€JICTBEHHOCTH U U3MEHUYMBOCTU. | eHeTHKA 1 3BOIIOIMOHHAS TCOPHUAL. I'eneTuxa

MO YJISALIAMN.
OCHOBBI CeleKIIMM PAaCTeHHUi, )KUBOTHBIX M MHKPOOPIraHM3MOB. ['€HETHKAa — TEOpPETHUYECKAas OCHOBA
cesiekuuy. OJOMAalllHUBAaHUE >KMBOTHBIX M BbIpAlllMBaHHE KYyJIbTYPHBIX PAcCTEHUW — HayaJlbHbIE 3Tallbl

cenekuuu. Yuenue H.M.BaBuioBa o meHTpax MHOrooOpasusi U MPOUCXOKIACHUS KYIbTYPHBIX PACTCHHIA.
OCHOBHBIE METOABl CEJICKIMH: THOPUIN3AIUs M HCKYCCTBEHHBIM OTOOp. OCHOBHBIE JIOCTHIKCHUS
COBPEMEHHOM  CeNeKIMH KYJIbTYPHBIX pACTCHHH, JOMAIIHMX JKUBOTHBIX M  MHKPOOPTaHHU3MOB.
buotexHonorus, ee TOCTHKEHUS U TIEPCIIEKTUBBI Pa3BUTHS. DTUUECKHE aCMEKThl HEKOTOPBIX JTOCTH)KCHHUH B
o6uorexnonoruu. KionnpoBanue )KUBOTHBIX (TPOOJIEMbI KIIOHUPOBAHUS YEIIOBEKA).

IIpakTnueckoe 3ansitue Ne 5 CocraBieHHE MPOCTEHIIMX CXEM MOHOTHOPUIHOTO M JUTHOPUIHOTO 1 2
CKPEILMBAHUS.

IIpakTnyeckoe 3ansiTue Ne 6 AHanu3 HeHOTUTUYECKOW N3MEHYUBOCTH 1 3
IIpakTnueckoe 3ansaTHe Ne / BplsBIeHHE MCTOYHMKOB MYTareHOB B OKpY)Karollel cpele (KOCBEHHO) U 1

OLIEHKA BO3MOXHBIX IOCJIECTBUI MX BIUSHUS HA OPraHU3M.

CamocrosiTesibHast pa6ora Ne 3: 10

2. Cucremarndeckas mpopabOTKa KOHCIIEKTOB 3aHATUH, yueOHOH JTUTepaTyphl, JONOIHUTEIBHOM
JIUTEPaTyphl, C UCTIOIb30BAHUEM PEKOMEHAAIINN MTpenogaBaTes.

3. CocraBneHre cXeM MOHOTHOPUIHOTO U AUTHOPUIHOTO CKPEIMBAHUS

Hanucanue pedepara unu cocrapieHue npeseHranuu Ha Temy «l[IpuuuHbBI HaclIeCTBEHHBIX U3MEHEHHII.

HacnencTBeHHbIE 00JIE3HU YEIOBEKAY.

Oovualommiics A0J:KeH 3HATh/IOHUMATD: YMeTh:
1. XpoMOCOMHYIO TEOPHUIO HACIEICTBEHHOCTH, TEOPHUIO TeHa 1. OOBICHATH MPUKIAAHOE 3HAUCHNE BAKHEUIIINX TOCTHIKEHUI B 00JIacTH
2. 3akonsl pacmeruieaus [.MeHes, He3aBHCUMOTO HaclIeI0BAHHUS, OMOTEXHOJIOTHHA
CIICIICHHOTO HACJICOBAHMS, OMOT€HETUUCCKHI 2. CocTaBusTh dJIEMEHTAPHBIE CXEMbI CKPEIINBAHUS
3. TlpaBuia TOMHUHHPOBAHUS, TUTIOTE3Y YHCTOTHI TAMET 3. Hcmonb3oBaTh MPUOOPETCHHBIC 3HAHKS B MPAKTHICCKOM JIEATEITBHOCTH
PA3JIEJI 4. Conep:xaHue yueOHOro MaTepuaJa 17 2

Hponcxomenne u l'[poncxomueﬂne H HAYAJBbHBIC 3TAIllbl PAa3sBUTUA KH3HU HA 3emJae. I'umoresnl IMPOUCXOXKIACHUA KU3HU.




pa3BHUTHE KU3HH
Ha 3em.Je.
IBOJIIOIIMOHHOE
yuyeHue.

N3yueHne OCHOBHBIX 3aKOHOMEPHOCTEW BO3HHMKHOBEHUS, PAa3BUTUS U CYIIECTBOBAHHUSA >KM3HU Ha 3eMIe.
VYCno)XHEHHE KUBBIX OPraHW3MOB B IPOIECCE 3BOJONUH. MHOrooOpasue >KMBOTO MHpa Ha 3emie H
COBPEMEHHAs €ro OpraHu3ausl.

HcTopusi pa3BuTHsi IBOJIOUMOHHBIX Hael. 3Hauenue pabor K.JIunues, JX.b.Jlamapka B pa3BuTHH
IBOJIIOIIMOHHBIX UAeH B Ouonornu. DBomonnonHoe ydenue Y. Jlapsuna. EctectBennblii ot6op. Ponb
SBOJIIOLIMOHHOTO YY€HHUS B (POPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUDA.
Muxpo3Boswonusa 1 mMakposBojouns. Konuenuus Bunpa, ero kpurepuu. [lonmymsauuss — cTpyKTypHas
€IMHMIIA BHJAa U OBOMIONUM. J[BwxKymue cuibl HBomouud. CHHTETUYEeCKass TEOpHUS HBOJIIOIMH.
Mukpo3Botonus. CoBpemeHHbIE IIPEICTABICHUS 0 BU000pa30BaHUH (C.C.YerBepukos,
N.N.IImaneraysen). MakposBomornus. Jloka3zarenscTtBa dBojonud. CoxpaHeHHE OHOJIOTMYECKOTO
MHOro0o0Opas3usi Kak OCHOBAa YCTOMYMBOCTH OWOc(epsl W TPOTPECCHBHOTO ee pa3BuTHs. [IpuymHb
BbIMUpaHus BUJ0B. OCHOBHBIE HANpPABICHHS 3BOJIOLUOHHOTO Iporpecca. buosornueckuil mporpecc u
OMOJIOTUYECKHI perpecc.

HpaKanecxoe 3aHaTHe Ne 8 Ananus u OLCHKA PA3JIMYHBIX I'MIIOTE3 IIPOHUCXOKACHUA )KU3HU.

IIpakTnueckoe 3ansaTue Ne 9 [IpucnocoGieHre opraHu3MoB K pa3HbIM cpefiaM 00uTaHusl (K BOJHOH,
Ha3€MHO-BO3yIIHOM, TOYBEHHOMN

CamocrosiTesibHas padora Ne 4:

1. Cucremarnueckas npopabOTKa KOHCIIEKTOB 3aHATHUH, yueOHOM JUTEepaTyphl, ITOMOJIHUTEILHON
JUTEpPaTyphl

2. Pedepars! nim npe3eHTaMM Ha BHIOOp 110 TEMaM:

-Teopus sBosmony yenoBeka JlapBrHa: IPOLUIOE U HACTOSIIIEE.

-Pa3Butue xu3Hu Ha 3emie.

-IIponcxosxieHue yenoBeka.

-YenoBeueckue pacsl.

MHorooOpasue coOpTOB pacTeHUH U MOPO]T )KUBOTHBIX, METOJIbI X BbIBE/ICHUS.

O0vyammiics T0JKeH 3HATH/MOHUMATD: YMerh:

1. Bkuaja BeIMKHMX YYEHHBIX B (JOPMHPOBAHUE COBPEMEHHOM 1.
€CTECTBEHHO — HAYYHOH KapTHHBI MHAPa 2.
Crpykrypy Buaa 3.
buopasznoobpazue 4,
OCHOBHBIE TOJIOKEHUS TEOPUH 3BOIOLUN

CyIIHOCTh YCIIOKHEHHSI )KUBBIX OPTaHU3MOB Ha 3eMJIie B Ipoliecce

arwN

9BOJJOINH

BbIsBIATE pUYMHBI U (HAKTOPHI BOTIOINH, U3MEHIEMOCTH BUI0B
OneHnBaTh CyIIHOCTb TUIIOTE3 MPOUCXOKIACHUS KUZHA
OnwuceiBaTh M0 MOP(HOIOTHUECKOMY KPUTEPUIO 0COOEHHOCTH BHJIOB
BrisiBnsTE IpricTIOCOOIEHNS OPTaHU3MOB K Cpefie OOUTaHUS

PA3JEJI 5.
IIpoucxoxnenue
YeJI0BeKA.

Conep:xanue yueOHOro MaTepuasa

AHTponorene3. OBoyouus npumartoB. (COBpPEMEHHBIE THUIIOTE3bl O TMPOMCXOXKJIEHUU UEJIOBEKa. 4
Jloka3arenbcTBa pOJICTBA YENIOBEKA C MIIEKOIUTAIOLIMMHU AKUBOTHBIMHU. DTaIlbl 3BOJIIOLMH YETIOBEKA.
YesioBeueckne pacbl. PoJICTBO M €IMHCTBO IPOUCXOXKACHU YelloBeUeckuX pac. Kputuka pacusma.




KonTtpoabHnas padora

CamocrositesqbHasi pabora Ne 5:

3. Cucremarnyeckas mpopadOTKa KOHCIIEKTOB 3aHIATUH, y4€OHOH JTUTepaTyphl, JONOIHUTEIBHOMI
JIUTEPATypPBI

4. Pedepatrbl nau nmpe3eHTaK Ha BEIOOP MO TEMaM:

-Teopus sBomony yenoseka JlapBuHa: MIPOLUIOE U HACTOSILEE.

-Pa3Butue xu3Hu Ha 3emie.

-IIponcxoxeHue yenoBeka.

-Yenoseueckue pacsl.

- MHoroo0pasue copToB pacTeHUH U MOPOJ AKUBOTHBIX, METO/bI UX BBIBEACHUS.

Oovuamommiicss 10J:KeH 3HATH/IOHMMATD: YMerh:
1. T'unorte3sl MPOUCXOKACHUS YETIOBEKA 1. Amnanu3upoBaTh U OIICHUBATH Pa3IUYHbIC TUIIOTE3BI O CYIIHOCTH,
2.  JlokasarenbCcTBa pOACTBA YEJIOBEKA C MIICKOITUTAIOITUMU MIPOUCXOXKJICHUH YEJIOBEKa
’KHBOTHBIMH. 2. Jloka3pIBaTh POJCTBO KUBBIX OPraHU3MOB
3 cemecTp
PA3AEJI 6. Coaep:xanue yueOHOro MaTepuaJia 14

OCHOBBI YKOJIOTHH

JKOJIOTHS] — HAYKA 0 B3aMMOOTHOIICHUSIX OPTraHM3MOB Me:K1y c000il M OKpYy:Karomiei

cpenoii. Dxonornyeckue (GpakTopbl, X 3HAYCHUE B )KU3HU OPraHU3MOB. DKOJOIMUECKUE CUCTeMBl. Bunosas
U TIPOCTPAHCTBEHHAs CTPYKTypa SKOcHcTeM. lIumieBele CBs3M, KPyroBOpPOT BEIIECTB W IPEBpalICHUE
SHEPrMHM B 3KOocHcTeMaX. MeXBUIOBbIE B3aMMOOTHOLIEHHMS B 3KOCHUCTEME: KOHKYpPEHIMs, CUMONO3,
XHUIIHAYECTBO, Napa3suTusM. llpuumHbl ycroitunBocTd U cMeHbl 3kocucteM. Cykneccuu. MckyccTBeHHbIE
coo011ecTBa — arpo3KOCUCTEMBIN YPOOIKOCUCTEMBI.

Buochepa — riodaabHas 3xocucrema. Yuenue B. WM. Bepnaackoro o Ouocdepe. Ponb xuBBIX
opranu3MoB B 6nocgepe. bruomacca. KpyroBopot BaxkxHeHIINX OMOT€HHBIX 3JIEMEHTOB

(Ha mpumepe yriepoja, a30Ta u Jp.) B Ouocdepe.

Buocpepa n yenosek. M3zmenenus B Ouocdepe. IlocnencTsus nesTeabHOCTH YellOBEKa B OKpYKarollein
cpene. BozneiicTBue mpon3BOICTBEHHON AEATEILHOCTH HAa OKPYKAIOIIYIO cpeay B o0nacTu cBoel Oynyien
npodeccun. ['nodanabHbIE FKOIOTHYECKHE TPOOIEMbI U TyTH UX PEIICHUS.

OKOJIOTHSI KaK TEOpeTHYEeCKass OCHOBAa pPAlMOHAIBHOTO NPHUPOAOIIONIB30BAHAS M OXPAHBI IPUPOJIBI.
Hoocdepa. IlpaBuia moBeneHus Mojei B OKpyXarolledl NpupodHoi cpene. bepexkHoe OTHOIIEHHE K
OMOJIOrMYEeCKUM 00bEKTaM (pacTEeHUSIM M JKUBOTHBIM U MX COOOIIIECTBaM)H X OXpaHa.

IpakTnyeckoe 3ansaTue Ne 10 Onucanwe aHTPOMOTEHHBIX HM3MEHEHHH B €CTECTBEHHBIX MPHUPOIHBIX 1
naHamadTax CBO€ MECTHOCTH.




CamocrosiTesibHas padora Ne 6: 5

1. Cucremarnueckas mpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOM TUTEPATyPhl, JAOTOTHUTEIHHON
JTUTEPATYPHI

2. Jloxyiam uiam cooOIIeHHE Ha BBIOOD 10 TeMaM:

I'moGanbHbie M13MEHEHUs B Onocdepe moJ1 BIUSHUEM AeSITEIbHOCTH YeIOBEKa.

[Ipobneme ycTounuBOTrO pa3BuTHsi Onochepsl.

CocraBieHue oT4era 00 SKCKYpCUU: B3aUMOCBS3H B IPUPOIHBIX IKOCUCTEMAX (JIeC, JIyT, BOAOEM)

OOyualommiicss 10JkeH 3HATH/IOHUMATD: YmMmerh:

1. OcnoBuble nonoxenus yuenus B.1. Bepnanckoro o Ouocdepe 1. OOBsACHATH yCTOMUMBOCTD, pA3BUTHE U CMEHBI 3KOCHCTEM

2. KpyroBopoT BeliecTB U MPEBPAIICHNE SHEPTUH B SKOCUCTEMAX H 2. Pematp 3K0J0rHYECKHE 3a7aUU

o6uochepe 3. CocTaBisATh CXeMbl IEPEHOCA BEUIECTB U Mepe/laul YHEPTUU B
3. T'moGanbHbIE HKOTOTHYECKUE MPOOIIEMBI 9KOCUCTEMAX
4. CTpyKTYypy 3KOCUCTEMBI 4. BbIABIATH aHTPONOT€HHBIE U3MEHEHUS B SKOCHCTEMaX CBOEH
MECTHOCTH

PA3JAEJ 7. Coaep:xanue yueOHOro MaTepuaJia 2
BUOHUKA

Buonnka Kak o0JIHO W3 HanpaBjeHWHl OWoOJIOTMM W KHOepHeTHMKH. PaccMoTpeHue OHOHUKOM
ocobenHocTelt MOPGHODU3NOTOTUUECKOW OpraHU3allud >KUBBIX OPraHU3MOB M WX HCIIOJNB30BAHUS IS
CO3/IaHUS COBEPIICHHBIX TEXHUYECKUX CUCTEM U YCTPOMCTB M0 aHAJIOTUH C KUBBIMH cUcTeMaMu. [[pUHIUTIBI
U TpUMEpPbl HCHOJIb30BAaHUS B XO3SNUCTBEHHOW JEATENBHOCTH JIoAeH MOPPO(YHKIMOHAIBHBIX YepT
OpraHu3aliy PACTEHUI U )KUBOTHBIX.

Oo0vyuamommiicss 10/:xkeH 3HATH/IOHUMATD: YMmerTh:
1. Mopdoduznonornueckyro opraHu3aluio )KUBbIX OPraHu3MOB 1. Omnpenensarts ncnosib30BaHne Mophopu3N0IOrHIECKYIO
2. [TpuHIMIIBI UCTIOTH30BAHUS B XO3IWCTBEHHOM EATEILHOCTH JIOAEH OpTaHH3aINIO0 )KUBBIX OPTaHU3MOB I CO3JaHUsI COBEPIIEHHBIX
MOP(}HODYHKITMOHATLHBIX YePT OpPraHU3alliy PACTEHUHN W JKUBOTHBIX. TEXHHYECKUX CUCTEM
2. Haxoauts nadopmaimio o 6M0I0rndeckux 00bheKTax
JuddepenunpoBanHnblii 3a4€T. 1

Bcero: 111




XUMUA

HaumenoBanue ConepixaHue y4eOHOro MaTepuasa, jaboparopHbie padoThl U MPAKTHYECKUE 3AHATHS, O6bem | YpoBeHb
pa3/iesioB U TeM CaMOCTOITeIbHAsi pab0Ta CTYJeHTOB 4acoB OCBOEHH
1 cemecTp

Conep:kanue y4eOHOT0 MaTepuaJia

Xumuaeckas KapThHa MHUpPa KakK COCTaBHAsA 4aCTb eCTeCTBeHHO'Hay‘IHOfI KapTUHBI MHpA.

1.

2.
3.
4

o

Posib XMMUM B )KU3HU COBPEMEHHOTO OOILECTBA. 2 2
Brexenue [IpumeHeHne JOCTUKEHHI COBPEMEHHOI XMMUU B TYMaHUTAapHOU chepe nesaTeaTbHOCTH
oOuiecTaa.
CamocrositesbHasi padoraNel:
1. Hammcanue noxnana uinu pedepara «HaHOTEXHONIOTHS KaK IPUOPUTETHOE HAMIPABICHUE PA3BUTHS 1
HayKu U npousBojcTBa B Poccuiickoii denepanun.»
OOyyarommiics 10J15KeH 3HATD: . )
Oo0yuyarmmiicsi 10J1KeH YMETh:
Crioco0sl CyIIeCTBOBaHHS XUMHUYECKUX JIEMEHTOB 1. CoCTaBIATh 2ICKTPOHHYIO (hOpMYITy aToMa
XapaKTepUCTUKY arperaTHOro COCTOSTHUS BEIIECTBA; '
P p yarp HI ’ 2. HaxoauTpb MpOLEHTHYIO U MOJIIPHYIO KOHLIEHTPALIUIO PACTBOPOB;
Paznuuns mexny cMecsiMu U XUMUYECKUMH COESUHEHUSIMH. 3. ONpeCIATH THIT XMMHUCCKO PEaKIHH 110 GUBHICCKAM
OCHOBHBIE THITBI XUMUYECKUX PEAKIUHN (COCTUHEHNUS, XapaKTEpHCTHKAM BeLIecTBa
a3JI0’KEHUS, 3aMeIlleHUs, OOMEHa); .
gaKOHOMe H’OCTI/I IfIJ;MeHe,HI/IH CKO )c,)cm CaKINii OT 4. OmnpenesiTe THII XUMHYECKON PEAKINH;
p p P 5. PaccTaBnsTh CTEEHM OKUCICHUS U OMPEIENATh AIIEMEHT OKUCIUTENb U
TEeMIIepaTypbl, JABJICHUS U KOHIEHTPAIIMU BEUIECTBA. BOCCTAHOBHTOL:
[Mpuanun Jle [atense. ’
PHHI 6. Iloka3piBaTh HalpaBJIEHHWE CMEIIEHUS XUMUUYECKOTO paBHOBECHS MPHU
CrocoOslI oNTy4eHUs: METaJJIOB BOCCTAHOBIIEHHEM, OKCHJIOB ONPEIICEHHBIX YCIOBHAX
THJIPOKCUIOB U COJIEH; )
’XaHEKTe I-JIIBIG Q)H3quéxne Y XMMUYECKHE CBOMCTBA BaXKHEUIIINX 7. COCTaBIIATE GOPMYJIBI CIOKHBIX BEIIECTS;
0 GI:)I[CTalz)HTeHef/'I K@IOT0 K1acca 8. Pemrats 3amaun Ha HAXOXKJIEHUE MACChl, 00bEMa U IPAKTHYECKOTO BHIX0/1a
P . BemecTBa; HaspiBaTh 007acTH MPUMEHEHHS BEIIECTB Ka)XI0T0 Klacca B
[IpuHUMIIBI M TpaBUIIa COCTABIEHUSI YPABHEHUN XUMHUYECKUX HADOIHOM XO3HCTBE
peaKkuuid. P )

OO0mas 1 HeOpraHu4ecKasi XuMust

Conep:xanue yueOHOro MaTepuaJa
2
[Ipenmer xumuu. BemectBo. AToM. Mosekyna. XUMHUECKUN 3I€MEHT U (OPMBI €ro 4
1. OcnoBuebie cyuiectBoBaHusl. [IpocThie 1 CoXkHBIE BellecTBA. AJUIOTPONHS U €€ IPUUUHBI.
NOHATHS U 3aKOHbI :
CamocrosiTesibHast padora Ne2:
XHMHUH . .
1. Cucremaruueckass  HpopabOTKa  KOHCIEKTOB  3aHATHHM,  y4yeOHOM  JuTeparyphl, 9
JIOTIOJIHUTEILHOM JINTEPATyphl, C UCIIOIb30BAHUEM PEKOMEHIAINN MPEroaaBaTesl.
2. Pemenue 3agau
2. llepnoanyeckmii Conep:xaHue yueOHOro MaTepuaJa 4 2




3aKO0H

u Ilepuoanueckas
cHCTEMAa XUMHYECKHX
asemenToB JI. K.
MenpaejieeBa

Otkpsitue [lepuoauueckoro 3akoHa. [lepuoanueckas cucrema xumuueckux dnemeHToB /.M. Menneneena
Kak rpaduyeckoe otobpakenue I[lepmogmueckoro 3akoHa. [lepuonnueckuii 3aKOH W CHCTEMa B CBETE
YYCHHS O CTPOCHHH aToMa. 3aKOHOMEPHOCTH M3MEHEHHUSI MJICKTPOHHBIX 00010YEK aTOMOB M XUMHUYECKHUX
CBOMCTB 00pa3yeMbIX IJIEMEHTAaMHU MPOCTHIX U CIIOKHBIX BellecTB.3HaueHue lleproanyeckoro 3akoHa U
[Tepuonuueckoit cucteMbl XuMuueckux aemeHToB JI.M.MenzaeneeBa st pa3BUTUA HAYKU U TIOHUMAaHUS
XUMHUYECKON KapTUHBI MUPA.

CamocrosiTeqbHasi padora Ne3:
1. CocraBieHue IeKTPOHHBIX U djeKTporpadudeckux Gopmyn aromoB X.J

3. CTpoenne
BellecTBa

Conep:kanue y4eOHOT0 MaTepuaJia

Hpnpona XUMHYECKOH cBI3U. KoBajieHTHas CBS3b: HCTIOJIIPHAA W IIOJIIPHAA. Honnas cBsa3s. KatnoHs! u
aHUOHBI. MeTallIm4ecKas CBS3b. BOI[OpOIIHaﬂ CBs3b. B3auMOCBA3b KPUCTATINIMYCCKUX PCIICTOK BCUICCTB C
Pa3JIMIHBIMU TUITAMHA XUMHYECKOM CBSI3H.

CamocrosiTesibHas padora Ne4:
1. BeinonHeHue ynpaxxHeHHH

4. Bona. PacTBopbl

Coaep:xaHue yueOHOro MaTepuaJia

Boz[a B IIpUpPOAC, 6LITy, TCXHUKC W Ha IIPOHU3BOACTBC. duznyeckue U XUMHYECKHE CBOMCTBA BOJBI.
3an$[3HI/IT€JII/I BOJbI H crmocoObr  oumctku. JKecTkas BOgJa MU €€ YMSIATI'YCHUC. OHpeCHeHI/Ie BOJbI.
ArperaTHHe COCTOAHUA BOJABI U €€ NICPEXOAbl U3 OAHOTO arperaTHoro COCTOsAHUA B ApYroe. PaCTBOpeHI/IC
TBEPABIX BCHICCTB U I'a30B. 3aBUCHMOCTb PACTBOPUMOCTH TBEPABIX BCUHICCTB U I'a30B OT TEMIICPATYpPHI.
MaccoBas A0JI BEIIECTBA B paCTBOPEC KaK crocoo BBIpAXKCHUSA COCTaBa pacTBOpPA.

CamocrositesibHas paboraNeS:
1. Hanwucanue noxiana unu pedepara «PacTBopbl BOKpYT Hacy, «YCTpaHEHHUE )KECTKOCTH BOJIbI Ha
IIPOMBIIIJIEHHBIX NPEATIPUATUAXY.
2. Pemenue 3amau

KonTtpouabnas padora

2 cemecTp

5. Xumuueckue
peaxkuuu

Conep:xanue yueOHOro MaTepuaJia

[TonaTne 0 XUMHMUYECKOW peakiuu. TuUmbl XUMHYeCKHX peakiuil. CKOpocTh peakuuu U (akTopbl, OT
KOTOpBIX OHa 3aBUCHUT. TerioBoi 3¢ (deKkT XuMuyecko peakiuu. XUMHYECKOe PaBHOBECHE U CIOCOObI
€ro CMEIIEHUS.

IIpakTnueckoe 3ansaTre Nel 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEAKIIUH OT pa3InYHbIX (PaKTOPOB
(TemriepaTypsl, KOHIIEHTPALUH BEILECTB, IEHCTBUS KaTaJu3aTOPOB).

CamocrosiTesqbHasi padoTaNe6:
1. Pemrenune 3agau




2. Hamucanue XMMHUYECKHX YpaBHEHHH B MOJICKYJISIPHOW U MOHHBIX (popMax.

6. Knaccuduxanus
HEOpPraHuYecKuX
COeIMHEHUH U uX

CBOMCTBA

Conep:xanue yueOHOro MaTepuaJia

Oxcupl, KUCIOThI, OCHOBAaHUS, COJTU. XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX
COEJIMHEHUI B CBETE TCOPUH INEKTPOIUTHUYECKOM auccounanuu. [Touarue o runponuse coneit. Cpena
BOJHBIX PACTBOPOB COJICH: KHCIasi, HeMTpanbHas, menouHas. Bonopoanslit nokazatens pH pactBopa.
I[IpakTHYeckne 3aHATHSA:

IIpakTnyeckoe 3ansaTue Ne2 Peakunn 0OMeHa B BOJAHBIX PACTBOpaX 3JIEKTPOJIUTOB.

IpakTuyeckoe 3ansitue Ne3 Omnpenenenue pH pactBopa comeil.

CamocrositesibHas padora Ne7:
1. BelnonHeHHe ynpa)xXHEHUH O XUMHUYECKUM CBOMCTBAM KJIAaCCOB HEOPTaHWYECKHUX COEIMHEHHUH
2. Hamucanue ypaBHEHUH THAPOSIN3a CONEH

7. MeTa/iibl 1

Coaep:xanue y4eOHOIro MaTepHuaJia

Mertanabl. O6mue pusnueckue 1 XMMUYECKHUE CBONCTBA METAILJIOB, O0YCIIOBJICHHBIE CTPOCHHEM aTOMOB
M KPUCTAJJIOB M TIOJIOKEHUEM METAJUIOB B JICKTPOXUMHUYCCKOM psay HampshkeHwid. OOmme crocoOsl
nosiydeHusi MetayioB. CriaBel: uepHble U 1BeTHbIE. KOoppo3us MeTaiioB v CriocoObI 3alUThI OT Hee.
Hemetasuibl. O0mias XxapakTepUCTUKA TJIABHBIX MOJATPYII HEMETAJIOB Ha IIPUMEpE

rajioreHoB. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOIICTBA HEMETAJIIOB.

Baxwnerinme coelMHEHNs] METAIJIOB U HEMETAIJIOB B IPUPOJIE M XO3AMCTBEHHOM AEATEIbHOCTH YEIIOBEKA.
3ammTa OKpYKaIIIeH cpeAbl OT 3arpsA3HEHUs TSHKEJIbIMU METAJlJIaMU, COCIWHEHUSIMU a30Ta, CEpBI,
yriepoaa.

IIpakTHYecKkHne 3aHATHA

HeMeTaJLIbI. . .
IIpakTnueckoe 3ansaTre NeS BriTecHeHne xs10poM Opoma 1 Ho/1a U3 paCTBOPOB UX COJIEH.
IIpakTnuyeckoe 3ansitue Ne4 BzaumoseiicTBue METaIJIOB ¢ pAaCTBOPAMHU KUCIIOT U COJIEH.
CamocrositesibHass padora Ne§:
1. Hanwucanue noxiana uinu pedeparta, cozganue npezeHtanuu «3arpsasHenue PK comxsimu
METAJIJIOBY
2. BrbImomHeHHE yIpaKHEHUH HA OKHCIUTEIHHO — BOCCTAHOBUTEIIFHBIC CBOWCTBA METAIIIOB U
HEMETAJIJIOB.
3. Pemenune 3amau
OOyyaromuiics 10J17KeH 3HATD: OOyyarommiics 10JKeH YMeTh:
1. Ponb oprannueckoil XuMuu B COBPEMEHHOM MUDE. 1. TIpoBOIUTH OMBITHI, JOKA3BIBAIOIINE DJIEMEHTAPHBIN KaueCTBEHHBIH
2. Yersipe nonoxenus reopun A.M.bytieposa; COCTaB OPraHUYECKUX BEILECTB;
3. CymurHocTh SBICHHS H30MEPUHU H TOMOJIOTHH; 2. OtanyaTh 1Mo XapaKTEPHBIM CBOWCTBAM OpPTaHMYECKHE U
4. Turbl yraepoIHbIX CKEJIETOB; HEOPraHUYECKHE BEILECTBA
5. Tunel rubpuau3zanyy aToma yrieposa. 3. CocraBisTh pa3IUYHbIE THIIBI YTIEPOIHBIX LIEOYECK;
6. MounekynspHble, CTPYKTYpHBIE (OPMYIIBI, HA3BAaHHSI U U30MEPHI 4. OmnpenensiTh 0 CTPYKTYPHOH (OpMyIIe BEIECTBA €ro NPUHAAICKHOCTh




HamOoJIee BAKHBIX IPECTABUTENCH KaXI0ro Kiacca K OIPEEIEHHOMY KIIaccy;
OpPTaHUYECKUX BEIICCTB 5. CocraBisTh CTPYKTYpHBIE (DOPMYJIIBI IPOCTEHIIINX H30MEPOB
7. OO0nacTu MpUMEHEHUs ITUX BEIIECTB MPUMEHHUTEIHHO K CBOECH 6. CocTaBiATh ypaBHEHUS PEAKIIUI MOTYICHUS MIPEATI0KEHHOTO BEIIESCTBA
npodeccuu; TI0 TIETI0YKE MTPEBPAICHHIA;
8. XapakTepuCTHUKY U OCHOBHBIE 00JIACTH IPUMEHEHUS 7. Pemath 3a/1a4v Ha TPAKTHYECKHUIA BBIXOJ MPOIYKTa PEAKIIUU OT
HEPTENPOYKTOB, MPOAYKTOB KOKCOBAHHMSI YIIISL U (PPaKIIMOHHOM TEOPETUIECKH BO3MOIKHOTO;
nepepadoTKU MOMYTHOTO HE(TIHOTO Ta3a. 8. C momolIpio XapakTepHBIX PeaKIUid Paclo3HaBaTh MPEIIOKEHHBIC
9. CnocoObI OTy4eHHsI, XHMHUYECKUE CBOMCTBA U OMOJIOTHYECKOE pacTBOPHI WM 00pa3Ibl OPraHUYECKUX BEUICCTB.
3HAYEHUE AMHHOB U aMUHOKHCIIOT. 9. OpueHTHPOBATHCS B YCIOBHBIX 0003HAYCHHSIX HA STUKETKAX TOBAPOB
10. OcHOBHI 6€30macHOTO OOpAIICHHS C JIEKapCTBaMH, IPOyKTaMHU OBITOBOM XMMMUH;
OBITOBOW XMMHH Y TIUIIIEBBIMH ITPOTYKTaMHU. 10. IToka3wIBaTh PoOJIb OTJACIBHBIX XUMHYECKHUX POU3BOJICTB B 3arpsI3HEHUHT
OKpYIKarolien Cpejibl.

Opra}mqeucaﬂ XUMHUA

8. OCHOBHbIE MOHATHSA
OpPraHuvecKoi XuMUM
U TeOPHUsi CTPOEHUS
OpPraHMYecKux
COeIUHEeHUI.

Conep:xanue yueOHOT0 MaTepHaJia

[Tonsitne nzomepuun. Busisl u3omepun: CTpyKTypHas (YrJIepOJIHOTO CKEJIETa, MOJI0KEHUS
KpaTHOMW CBS3H WU (PYHKIIMOHAIBHOMN TPYIIIbI), IPOCTpaHCTBEHHAs. MHOrooOpa3ue opraHuuecKkux
COEJIUHEHMIA.

CamocrosiTesibHas padora Ne9:
1. Cocranenue mapo — CTep>KHEBBIX MOJIEJIEH YIIeBOI0POIOB.
2. «Hcropus BOBHUKHOBEHHUS U Pa3BUTHS OPTaHUYECKOU XHUMHUM.

9. ¥rieBoaopoasl U UX
NPUPOIHDbIE
HCTOYHHKHU

Conep:xanue yueOHOTro MaTepuaJia

VYrnesopoponsl. [IpenensHble 1 HepeaenpHbIe YraeBo10poabl. CTpOEHHUE YIIeBOAOPOIOB,
XapaKTEepHbIE XMMUYECKHE CBOMCTBA YIIIeBOAOPOAOB. IIpencraBurenu yriaeBogopoaoB:
METaH, 3TUJIEH, alleTHeH, OeH3o:. [IpuMeHeHne yrieBo10po/10B B OpraHn4eCKOM CHHTE3E.
Peakuus nonumepuzanuu. Hedtsb, ra3, kaMeHHBIN yrojb — MPUPOIHBIE HCTOUHUKH
YIIEBOIOPOIOB.

CamocrositebHas padoraNel(:
1. Hanucanue ypaBHEHUI FTeHETUYECKOH CBSI3U YTI€BOJOPOIOB.
2. Cosznanue npeseHTanuu «cTOUHUKH yriieBoopo1oB B KpeiMy»

10.Kucsopoacoaep:kain
He OpraHuvecKue
BellecTBa

Conep:xxanue yueOHOro MaTepuaJia

CrupTsl, KapOOHOBBIE KUCIOTHI U CIOKHBIE dPHUPHI: KX CTPOCHHE U XapaKTEPHbIE XUMUYECKUE
cBoiictBa. [IpencraBuTe v KUCIOPOACOACPKAIIUX OPTAHUNICCKUX COSTMHEHUN: METHIIOBBIA 1
STHUJIOBBINA CIIUPTHI, TIHIEPUH, YKCYCHAsI KUCIIOTa. Mblla KaKk COJIM BBICIIUX KapOOHOBBIX KHCIIOT.



http://notrit.ru/
http://apteka-ifk.ru/

XKups! kak crnoxHble 3QUpBL. YTIIEBOIBL: TTII0K03a, Kpaxmall, LeJUTI0JI03a.

IpakTnyeckoe 3ansitue Ne6

XHUMHUYECKUE CBOMCTBA YKCYCHOM KUCIIOTHI: B3aUMOJICHCTBUE C MHIUKATOPAMU, METaNIAMU
(Mg), ¢ ocnoBanusimu (Cu(OH)2) u ocHoBHBIMU OKcHiamu (CuO).

CamocrositesbHasi padora Nell:
1. Hanucanue noxiaga win pedepata, CO3laHUE NPE3EHTALMU «YTIEBOIABl M UX POJIb B JKUBOU
npupoe», «Kupbl Kak IPOAYKT MUTAHUS U XUMUYECKOE ChIPbE»,
«HexBatka mpoa0BOJILCTBHS Kak I1100aabHast IpobemMa 4eJI0oBeyecTBa U MyTH ee
pemeHus», «CpenctBa TUICMEHbl Ha  OCHOBE  KHCIOPOJACOAEPXKAIUMX  OPraHUYECKHX
coeuHeHUN», «CUHTETUYECKUE MOIOIINE CPEICTBA: JOCTONHCTBA U HEOCTATKIY
Pemenne nenovex npeBpalieHuii.
3. T'eHernueckast CBsA3b MEXJy KJIACCAMU OPraHUUYECKUX COETUHEHUN

N

KonTpoJsbHas padora

3 cemecTp

11. A3oTcoaepxamue
opraHuveckKue
COeTHHEHHSI.
IMosmmmepsbl.

Coaep:xanue yueOHOTro MaTepuaJia

AMUHBI, aMUHOKUCIOTHI, Oenku. CTpoeHue u ouosiorudeckast GyHKIHS OeTKOB. XUMUYECKHE CBOWCTBA
OeNKoB.

I'eHeTnyeckas CBS3b MEXAY KJIacCaMU OPraHUYECKUX COCIUHEHHMN.

[TonsTne o muacTMaccax. TepMOIUIACTUYHBIE W TEPMOpPEAKTUBHbIE MoJuMepbl. OTAenbHbIE
NPEJCTaBUTENIN CUHTETUYECKMX M MCKYCCTBEHHBIX IOJIMMEPOB: (heHoJ0(OopManbIeruaHbIe CMOJIbI,
MOJIMBUHUJIXJIOPUA, TE(DIIOH, LEJUTYIOU.

[TonsiTvE O XMMMYECKHMX BOJIOKHaX. HaTypaslbHblE, CHHTETMYECKHME M MCKYCCTBEHHBIE  BOJIOKHA.
OTtpenpHble MPENCTAaBUTENN XMMHUYECKMX BOJIOKOH: alleTaTHOE (TPUALETATHBIM IIENK) U BUCKO3HOE
BOJIOKHA, BUHUJIXJIOPUAHBIE (XJIOPUH), MOTMHUTPUIbHBIE (HUTPOH), TIOJUAMHIHbIE (KalpOH, HAMIIOH),
nosau3GupHbIE (JaBCcaH).

IIpakTH4eckne 3aHATHA

IIpakTuueckoe 3ansiTue Ne/ O6patuMas 1 HeoOpaTUMasi IeHaTyparus OCIKOB.

IIpakTnyeckoe 3ansiTue Ne§ O3HaKOMIIEHHE C CHHTETUYECKUMHU M HCKYCCTBEHHBIMH IOJIMMEPAMHU.
IpakTnyeckoe 3ansaTue Ne9 OnpeneneHue pa3TMIHbIX BUJJOB XHMUYECKHX BOJIOKOH.

CamocrosiTeibHas padora Nel2:
1. Hamumcanue noknama unu pedepara, co3manue npeseHtamu «Jlepuuur Oenka B MUIIEBBIX
IPOIYKTaX M €ro MpeooJICHNE B paMKax II100aTbHOM MTPOIOBOIIECTBEHHOMN TPOTPaMMBI».
2. Co3pnanue KOJIJIEKIMH BOJOKOH.
3. 3anmonmHenne Tabimmr «CpaBHUTENBbHAs  XapaKTEPUCTHKA BOJIOKOH», «CpaBHUTEIbHAS
XapaKTEPUCTHKA MTOJUMEPOBY




Conep:kanue y4eOHOT0 MaTepHuaJia

Xumus u OpraHu3M 4YCJIOBCKA. XUMUYEeCKHe DJIEMECHTHI B OopraHu3ME 4YCJIIOBCKaA. OpFaHI/I‘IeCKI/Ie u
HCOPTaHUYCCKUC BCHICCTBA. OCHOBHBIC JKH3HCHHO HCO6XOI[I/IMBIC COCIMHCHUA: 6CJIKI/I, YIJICBOABI,
JKUPbI, BUTAMUHBI. yFJ'IeBO,Z[I)I — TJIaBHBIM MCTOYHHK OHEpPIruu opraHuisma. Ponb JKHUPOB B OpraHu3me.

5
XoJsiecTepUH M €r0 pojb B 3/10pOBbE YEIOBEKAa. MUHEpallbHbIE BEIIECTBA B IPOAYKTAaX IUTaHMS,
nuieBble 106aBku. COallaHCUPOBAHHOE ITUTAHHUE.

12. Xumus ¥ KU3Hb Xumus B ObiTy. Bona. KauectBo Boabl. Motommue u uynctanye cpeacraa. Ipasuna
06e30macHoOi pabOThI CO CpeICTBAMH OBITOBOM XUMHUH.

CamocrositeibHas padora Nel3:
1. Hanwucanume noknana uinm pedepara, cosgaHue mnpeseHtanuu «HexBaTka IpPOAOBOJBCTBHS Kak
rio6anpHas Mpo0JieMa YeJI0OBEUeCTBA U ITYTH €€ 3
peweHus», « CHHTETHYECKHE MOIOIIME CPEJCTBA: JOCTOUMHCTBA U HEIOCTATKU
JuddepeHrpoBaHHBIN 3a4eT. 1
Bcero: 107
Pdusuka
Coneprkanue y4eOHOro MaTepuana
®uznka — Hayka o npupone. EcrecTBeHHO-Hay4YHBIH METOJ NMO3HAHUS €r0 BO3MOKHOCTHU U T'PAHUIIBI
Bexenue IPUMEHUMOCTH. OKCIEPUMEHT M Teopus B MpoIecce NO3HaHUSA MNpupoasl. MonenupoBaHue
¢usnueckux SBIEHUW U TMpoleccoB. EcTecTBEHHO — HaydHas KapTMHA MHUpa U €€ BaxHeilue
2

cocTapismomue. EQMHCTBO 3aKOHOB pupoAbl U COCTAaB BCIICCTBA BO Bcenennoii. OTKpLITI/ISI B (I)I/ISI/IKC
— OCHOBa Iporpecca B TCXHUKE 1 TEXHOJIOTHU ITPOU3BOACTBA.

Mexanunka




OO0vyaoumiics HOKEH 3HATH/IIOHUMATD:

OCHOBHBIE MTOHATHS MEXAHUKH;

CMBICIT (PU3HUECKUX BEIMYUH: MyTh, CKOPOCTh, YCKOPEHHE,
Macca, cuja, UMIyJIbC, padoTa, MEeXaHU4ecKasi SHEeprusl.
3HAaTh 3aKOHbl JUHAMUKH, 3aKOH BCEMHUPHOI'O TATOTEHUS,
3aKOH  CJIO)KEHHMSI  CKOpPOCTEH, 3aKOH  COXPAaHEHMS
UMITYJIbCA, 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU
MIOHUMATh IPUHIUI OTHOCUTEIBHOCTH

YMeTs:

NPUBOUTH TPUMEPHI, TIOKA3hIBAIOIINE MPAKTUYECKOE HCIOIh30BAHUE 3aKOHOB
MEXaHUKH;

(bopMyITHpPOBaTh OCHOBHBIC MTOHATHSI MEXaHHKH,

NPEICTaBIATh 3aKOHOMEPHOCTH B MEXaHHWKE: BepOalbHO, aHAJTUTHYECKH,
rpaguvecKu;

yMETh MNPAKTUYCCKH TMPHUMEHSATh: YHTaTh M CTPOUTh TpaduKu, H300pakaTh,
CKJIaJIIBaTh M BBIYUTATh BEKTOPA.

peliaTh 3a1a4u Mo oopasity;

BUJICTh TPOSIBJIICHUS 3aKOHOB M 3aKOHOMEPHOCTEH MEXaHHUKH B JICITEIIBHOCTH
YeJI0BeKa U TEXHUKHU

Coaep:xanue yueOHOro MaTepuaJia

MexaHU4YecKoe BHXKCHHE. Cucrema oTcueTa. TpaCKTOpI/IH JABUMOXKXCHUA. HYTB HepeMeH_[CHI/IC.

PaBHOMepHOE npsiMosunHelHoe ABuxeHne. CkopocTb. OTHOCUTEIBLHOCTh MEXAaHUUECKOIO JIBUKEHMUS.
3akoH cioxeHus ckopoctei. ['paduku nBwxkeHus. CpenHss CKOPOCTh MHpPH HEPAaBHOMEPHOM
JOBUKEHUM. MrHOBEHHas CKOpOCThb. PaBHOYyCKOpEeHHOE NpPSIMOJIMHENHOE [BU)KEHHUE. Y CKOpEHHE.
CBobonHoe nanenue Ten. KpuBosiuHeiiHoe BHKeHUE. YTJI0Bas CKOPOCTh. PaBHOMEpHOE NBHXKEHHE

Knnemaruka 10 OKPY>KHOCTH. LIeHTpOCTpEMUTENIBHOE YCKOPEHUE. 22 1

CamocrositesibHas padora Nel

1. Koncnekt no Teme «IIpocTpaHcTBO U Bpemsi»
2. Coobuenue no teme «lcnonap3oBaHue U y4eT CKOPOCTH B J1€ATEIbHOCTH YEIOBEKA»

3. Pemenue 3anaud no reme «KuHemaruka S

Coaep:xanue yueOHOro MaTepuasa

Macca u cuna. Bzaumopeiictsue ten. 3akonsl Junamuku. Cuiibl B npupoae. CriocoObl n3MepeHus 5 2
JlMHaMuKa cwi. MHepuuanpHas cucreMa oTcdeTa. 3aKOH BCEMUPHOTO TAroreHus. HesecomocTs

CamocrositesibHas padora Ne2

1.Coobuienue no teme: «Vcnonp30BaHre U y4eT 3aKOHOB JuHaMUKU HbioToHA B podeccruoHanbHON 2

ACATCIIBHOCTH.

2.HpCSCHTaHH${ mo TeMe «YeM BakHBI 3aKOHBI HbroTOHA»

Conep:xaHue y4eGHOro MaTepuaJia

Nmmynbe Tenma. 3akoH coxpaHeHHUs UMITylbca. PeakTuBHOE NBIOKeHHE. MexaHndeckas padora.




3akoHbI CoOXpaHEeHUus B

MormtHocTb. PaboTa cuitbl TATOTEHHS, CHIIBI YIIPYTOCTH U CHIIBI TPeHUS. MexaHuueckast SHeprusl. 6 2
Kunernueckas sneprust u padota. [loTeHunanpHas 3Heprus B rpaBUTalliOHHOM ToJie. [loTeHuanbHas
SHEPrus yrnpyro 1e(hopMUpOBAHHOTO TeJa. 3aKOH COXPAHEHUs TMOJIHOW MEXaHUYECKOW SHEPrUU

IpakTnyeckas padora Nel VccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS OT MaccChl TeJia 1

MeXaHHKe CamocrosiTesqibHasi padora Ne3

2. Coobuenue Ha Temy: «KpbIM — KocMOC?»

1. Ilpe3entanusa no teme: «/lesrenpnocts K.J. LIn0JKOBCKOT0, OCHOBOIOJIOKHIUKA KOCMOHABTUKH

OcCHOBBI MOJIEKYJISPHON (PU3UKH M TEPMOANHAMHUKH

OO0VyYaroIUICcI HODKEH 3HATH/IIOHUMATh:

CMBICJII (1)I/I3I/I‘ICCKI/IX HOHHTI/II\/JI N BCJIIMYMH: BCIICCTBO, BHYTpeHHFIFI
sHeprusi, abCOMIOTHAS TEMIIEpATypa, CPEAHSS KHHETHYECKAsE SHEPT S
YacTHI] BEIIECTBA, KOJHWYECTBO TEIJIOTHI, TEIJOBOC JBIIKCHHE
YJACTHUII, Macca M pa3Mepbl MOJICKYII; UICATbHBIN ra3; OpPOYHOBCKOE
IBUKEHHE: TeMIepaTypa, IMOHHUMAaTh HEOOPAaTUMOCTh TEIUIOBBIX
MPOLECCOB; 3HATh YTO TAKOE HACHIIMICHHBIA M HEHACBIIIEHHBIA Tap;
BJIQXXHOCTh BO3/yXa; ITOBEPXHOCTHOE HATsHKEHUE, CMauyMBaHUE;
aHI/ISOTI)OHI/ISI MOHOKpI/ICTaJ'IJ'IOB, KpI/ICTaJ'IJ'II/I‘IGCKI/Ie u aMop(l)HI)Ie
TeJa; yOpyrue u ractudeckue nedopmaiuu.

3aKOHBI W (OPMYJIBI: OCHOBHOE YpPaBHEHHE MOJICKYJISIPHO-
KMHETUYECKON TeopuH, ypaBHeHue MenzaeneeBa — KianenpoHa,
MEPBbII 3aKOH TEPMOANHAMHUKH.

HpaKTI/I‘ICCKOG HpI/IMCHCHI/IeI HUCITIOJIB30BAHUC KpI/ICTaJ'IJ'IOB nu I[pyrI/IX
MaTepI/IaIIOB B T€XHHUKE, TCIIJIOBBIC JABUI'aTCJIN U HUX HpI/IMCHeHI/Ie Ha
TPAHCIIOPTE, B DHEPreTHKE; METOAbl MPO(HUIAKTUKH U OOpPHOBI C
3arpsI3HEHUEM OKPYKAIOIIEH CPebl.

3HaTh KakKoW BKJIAQJ BHECIM POCCHUICKHE U 3apyOexHbIe YYeHbIE,
OKa3aBIIINX HaH60HLHIee BIIMAHHUEC Ha paSBI/ITI/Ie MOJ'IeKy.TISIpHO'
KHMHETHYECKOIN TeOpuun

YMeTs:

OIIUCBIBATh U O6’I)$ICH$ITI) (1)I/ISI/IHGCKI/I€ ABJICHUA U CBOfICTBa TSI B
ra3z000pa3HOM, KUJKOM U TBEPJAOM COCTOSIHUU;

YUTaTh U CTPOUTh TpaduKU 3aBUCUMOCTH MEXIYy OCHOBHBIMU
napaMeTpaMH COCTOSIHHSI Ta3a; BBIYHMCIATH paboTy raza ¢ MOMOIIBIO
rpaduka 3aBUCHMOCTH JaBJICHUS OT 00beMa;

MIPEJICTABIISATh SIBICHUS U CBOWMCTBA IpaUyecKu;

pemats 3ama4d mo oOpaslly ¥ BapHaTUBHO Ha pacyeT KOIWYecTBa
BEIIECTBA, MOJIIPHOM MacChl, C HCIOJIb30BAHMEM OCHOBHOTO
YpaBHEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUH TIa30B, CBS3U
CpGI[HCfI KHHGTI/I‘IGCKOﬁ 3Hepr1/m XA0THUYECKOT'O ABUKCHUA MOJ'IeKy.]'I nu
TEMIIepaTypbl, MepBOro 3akoHa TepmoauHamuku, KIIJ[ TenmoBsix
JIBUTATEJICH;

MOJIb30BaThCAd TICUXPOMETPOM; ONPEAEHATh SKCIEPUMEHTAIBHO Ma-
pameTpbl COCTOSIHUS Ta3a

ConeprxaHue y4eGHOro MaTepuaJia




AToMuyeckas TeOpHs CTpoeHHs BemlecTBa. HaOmroneHUs M ONBITHI, MOATBEP)KIAIOIINE aTOMHO-
MOJIEKYJIIDHOE CTpPOEHHME BelecTBa Macca M pasmepbl MOJEKysd. TeninoBoe ABUKEHUE YacCTHIl
BelecTsa. bpoyHoBckoe aBmxkenue. MneanpHelil ra3. Temreparypa Kak Mepa cpeHEl KHHETUYECKON
SHEPTUU YaCTHIL. Y paBHEHHE COCTOSHUS UJIeaIbHOTO ra3a. M3ompouecchl U ux rpapuku. OObsicHEHHE 14
arperaTHbIX COCTOSIHUM BemIecTBa M (a3oBBIX IEPEXOJ0B MEXKIYy HHMMHU Ha OCHOBE aTOMHO-
MOJIEKYJIAPHBIX TpeAcTaBieHUd. CBsA3b MEXKIY JaBICHUEM W pEAHEH KUHETUYECKOW HHepruei
MoJieKyn rasza. PabGora raza. Mopenb >xuakoctH. [loBepXHOCTHOE HaTsDKEHHE W CMadyMBaHHE.
Hasnenue. Kpucramueckue u amop@Hbie BemiecTsa. XKuakue KpucTasibl.
CamocrosiTesibHast padora Ned 6
1. CooOuienue mo teme: «McTopust OTKPBITUSL OPOYHOBCKOTO JIBHXKEHUS».
2.0t1yer no Teme: «Pacder CKOpOCTH IBUIKEHUS MOJIEKYJI I'a3a B JIOMAIIHUX YCIOBUSIX»
Moaexkyasipaas ¢pusuka | 3. Pemenue 3a1a4 o teme «Mzomnporieccoi»
4.IlogroToBka J0KJaja C MCIOJIb30BAHUEM pPE3YJIbTATOB OIBITHO-IKCIEPUMEHTAIbHON pPabOThI
«BpIpamuBanne kpucTauioB. CTpoeHUE TeII: KUIKUE KPUCTAJLIBD).
Kontponbnas padora Nel 1
Coaep:xanue yueOHOro MaTepuaJia
Buytpennss sHeprus. Pabota u Terootaua kak crnocoobl M3MEHEHUs1 BHyTpeHHel snepruu. IlepBoiii 5
U BTOPOM 3aKOHBI TepMOAMHAMUKH. [IpuHimner aeictBusa TemnoBblx MammH U ux KIIZ TemmoBsix
nurateneil TemsoBble MalIMHBI M HUX TPUMEHEHHE. DKOJIOTMYECKHE IPOOJIeMBbl, CBS3aHHBIE C
MPUMEHEHHEM TEIUIOBBIX MAIIUH U IPOOJIEMbl SHEProcOepeKeHusl.
TepMoaunamuka
pMoa CamocrosiTesibHas padoTa odyuyaromuxcs NeS:
Cucrematnueckas MpopabOTKa KOHCHEKTOB 3aHSTHH, y4eOHOH JuTeparypbl (10 BOIpocaM K
naparpagam).
CamocrosiTenbHass ~ NpopabOTKa  JONOJHUTENbHON  JIUTEpaTypbl, MHTEPHET-UCTOYHHKOB  C
UCIOJIb30BaHUEM peKoMeHaAanui npenogasarens. [loaroroska u opopmiienue padbot (cooOIieHue). 3
CooOmienue o teme: «IKooruueckoe coctossuue ropojia Cumpepononb»
OCHOBBI 2JIEKTPOIMHAMUKHU
OOyuaronuiics J10JKeH 3HaTh/IOHUMATD: YMers:
e (GopMyIUPOBATH MOHATHS: IEKTPUUECKUI 3aps], ® OMNUCHIBaTh U OOBSICHATH (PU3HUECKUE SBIICHUS B DJIEKTPOIMHAMUKE

JIEKTPOCTATUYECKOE MOJIe. DIEKTPUUYECKHUH TOK,
AJIEKTPOMAarHUTHOTO IOJIS U €r0 YaCTHBIX

MPOSIBJICHUH,

® 3HATbh 3aKOH COXPAHCHUS SJICKTPUICCKOIO 3apAaaa,

OTJINYATh TMIOTE3bI OT HAYYHBIX TEOPHIL;
JIeNaTh BBIBOJIBI HA OCHOBE IKCIIEPUMEHTAJIbHBIX JaHHBIX;
YMETh COOMPATh IEKTPHUECKYIO LEMb.

MNPUBOAUTL NPHUMCEPHI, TOKA3bIBAIOIINUEC, YTO: H3.6JHOI[CHI/I$I U SKCIICPUMCHT SABJIAIOTCSA




3akoH J[>xoyns Jlenua, 3akon Oma, 3aKOH
NEKTPOMAarHUTHOW MHIYKIIVH

peliaTh 3a1a4M Ha OlpeiesIeHUE apaMeTPOB TOKa,
3aK0HOB OMa; HaXOAUTb UHIYKTUBHOCTD U
CaMOUHIYKIIMIO.

pelaTh 3aa4y Ha: 3aKOH COXPaHEHUs
NEKTPUYECKOTO 3apsAa 1 3akoH KyioHa;
HAXOJUTh pabOTy IEKTPUIECKOTO TOJIA,
MarHMTHYIO UHAYKIHIO, cuiny JIopeHua, cuiry
Awmmnepa.

ymeTb u3mepAts J/1C u BHyTpeHHEe
COIIPOTHBIIEHUE UCTOYHHKA TOKA.

OCHOBOM JJIs1 BBIABUOXKCHHUSA THIIOTE3 H TeOprI, MO3BOJIAIOT MPOBCPUTH HCTHHHOCTDH

TEOPETUYECKUX BBIBOJOB; YTO (U3MYECKas TEOPHS NaeT BO3MOXXHOCTH OOBSCHATH

HU3BCCTHBIC SBJICHUA IIPUPOJAbI U HAYYHBIC q)aKTBI, MNpEaACKa3bIBaTh CIIC HCU3BCCTHLIC

SIBJICHHS;

[IPUBOJUTH  IPUMEPBl  MPAKTUYECKOIO

DIICKTPOJUHAMHKHU B SHEPT€THKE;

BOCIIPpUHUMATL U HAa OCHOBC ITOJIYUCHHBIX 3HAHUH CaAMOCTOSTEIHLHO OLICHUBATh
uHpopManuio, coaepxamryrocs B cooomenusix CMU, UnTepuere, Hay4HO-

MOMMYJIAPHBIX CTAThAX;

UCIIOJIb30BATh IPUOOPETCHHBIC 3HAHUS U YMCHUSI B IIPAKTUUECKOM JCSTEIBHOCTH U

HOBCGILHCBHOﬁ KU3HU OJI:

obecriedeHust 0€30MaCHOCTH KU3HEACATEIBHOCTH B IIPOLIECCE UCTIONb30BAHMUS OBITOBBIX

AIIEKTPOIIPUOOPOB, CPEACTB PAJNO- H TCICKOMMYHHKAIIMOHHON CBSI3H;

OLICHKH BIIMSIHKSI HA OPTraHU3M YeJIOBEKa U IPYyTHe

UCTIOJIB30BaHUS  (U3UYECKUX  3HAHUIL:

Conepsxanue yueOHOro MaTepuania
B3aumoneiicTBue 3apspKEHHBIX Tell. ODJEKTPUYECKH 3apsal. 3aKOH COXpAaHEHHUS 3JIEKTPUUECKOIo
3apsana. 3akoH Kynona DnekTpocTaTuyeckoe MoJie, €ro OCHOBHBIE XAaPAKTEPUCTUKU U CBSI3b MEXKAY
HuMU. [IpoBOAHMKM W H30JATOPHl B 3JIEKTPOCTATUYECKOM IIOJIe. OJIEKTPUYECKas E€MKOCTb
KOHJIEHCATOpa. DHEPTHUs MIEKTPOCTATUYECKOTO MOJIS. 24
CamocrosiTesbHast padora NeS 5
DIIEKTPOCTATHKA .
1 Coobmenune no Teme: KoHaeHcaTOphl U MX UCTIOJIb30BAHKE.
2 Pedepar: «BaustHue 351eKTpUUYECKUX TOJIEeH Ha KUBBIE OPraHU3MbI»
3 Pemenue 3ana4 no Teme DneTpocTaTHKa
Conep:kanue y4eOHOIro MaTepuasa
ITocTtosiHHBIN AnekTpuyeckuil Tok. Cuia TOKa, HalpsDKEHUE, DJIEKTPUYECKOE COIPOTUBIIEHUE 3aKOH
Oma 11 ygacTKa 1eTH U TTOJTHOM HETH dJIEKTPUYECKOi 1ienu. PaboTa 1 MOIITHOCTh MOCTOSIHHOTO TOKa 8
TemnoBoe nelictBue snekTpudeckoro mois. 3akoH Jhkoyns - JleHna OnekTpuyeckwii TOK B
Pa3IMYHBIX cpelax
IIpakTnueckas padora Ne2 CO0pKa 3JIEKTPUUECKON LIENU U U3MEPEHNE CUIIbI TOKA U HANIPSKEHHE 1
ITocTosiHHBIN TOK Ha €€ pa3jIMYHbIX y4acTKax




CamocrositesibHas padora Ne6
1.ITpe3enTanus no teme: JleicTBUE JIEKTPUUECKOTO TOKA HAa YEJIOBEKA.

2. Pemenune 3amay no teme «[10CTOSIHHBIA TOK)

KoHntponbnas pabora Ne2

Conep:kanue y4eOHOTro MaTepuaa

MarautHoe ToJe U ero OCHOBHBIC XapaKTepUCTUKU. JleHiCTBHE MAarHUTHOTO MOJIS HAa MPOBOJHUK C
TOKOM. 3akoH Ammnepa. Dnekrtpoasurarens. Cuna JlopeHua. SIBieHue 31€KTpOMarHUTHON MHIYKIUH.
3akoH snexkTpoMarHuTHOM uHAykuuu. IIpaBuno Jlenna Camounpaykuus. MHAYKTUBHOCTb. DHeprus

MAar"gsuTHOI'O I10JI4.

MarnurtHoe moJie
CamocrosiTesibHas padora Ne7

1.Coobiienue o teme: «Paguarmsy.

2.Koncnekt o reme «IIpobraembl sHEProcOEpereHUS»

KoJje0anusa v BOJHBI

OO0yyaronuiica JTOJDKEH 3HATH/IIOHMMAT:

e CMBIC] OHATHH: KOJ€OaHUA U UX BUIBI, BOJIHEI M UX BUIEI,
ANEKTPOMArHUTHBIEC BOJIHBI U T10JI€, KOIeOaTeIbHbIN KOHTYP,
MEPEMEHHBIN TOK

MOHUMATh CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.

3HATh KOTJIa BOSHUKAET PE30HAHC M B Y€M €TI0 BPE]l U MO0JIb3a
3HATh MPOOJIEMBI TTOJIYYSHUS U TIEPEIauul JICKTPOIHEPTUN
MTOHWMATh TTPUHIIHIT JICHCTBUS PATUOCBSI3U U TCJICBUICHHUS.
MCIIOJIb30BAaTh IIKATY 3\M BOJIH.

ITOHUMATh IIPUPOJY CBETA

YmMmers:

pewmiath 3a7a4d Ha  OMNpeJeNeHUe MepuoJa, 4YacTOThl, HaXOIUThb

aMIUTUTYAY 10 rpaduky.

YMETh 4YepTUTh TpaduKU MO 3aJaHHBIM BEIMYMHAM. 33Ja4d Ha

IpeBpallleHue »HEepPruu Inpu KojebaHusx, ¢opmyny Tommcona,

KoJe0aTeNbHbINA KOHTYD

YMETh UCIIOJIb30BaTh MAATHUKY NP pacueTax 3ajad.

IPUMEHSTH B 33]]a4aX 3aKOHBI OTPAKEHUS U IPETOMIICHUS.

UCMOJIb30BaTh B ONBITAX AU(PPAKIIMOHHYIO PELIETKY U JIMH3BI.
pa3nuyarh ONTUYECKHUE IPUOOPHI.

Conep:kanue y4e0OHOIro MaTepuaa

HCITIOJIB30BaHHUEC B MECIHUIIMHEC U TCXHHUKC.

CBobonnble konebanus. [leproa, yactora u aMIuInTya kojaebanuii. ['apmoHnueckue koiaeOaHms.
Matemaruueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpaliieHne sHeprun npu rapMOHUYECKUX KOJIeOaHHIX
MexaHnuyecKre BOJIHBI U UX BUIbI. 3BYKOBBIE BOJIHBI. ¥YJIbTPa3BYKOBBIE BOJHBL. YJIBTPAa3BYK U €T0




MexaHnnuyecKune
KO0J1e0aHUSA U BOJHBI

IIpakTuuyeckasi padora Ne3 l3yyenue Koneb6aHU MaTEMAaTUYECKOTO MasiTHUKA

CamocrosiTesibHast padora Ne8

1.KoHcnekt 1o teme: «XapakTepUCTUKH MY3bIKaJIbHBIX 3BYKOB»
2. [loaroroButk pedepat «YIbTPa3BYK U €ro 0COOCHHOCTH

KontponbHas padota Ne3

JIEKTPOMATHUTHBbIE
KO0J1e0aHUS U BOJIHBI

Conep:kanue y4e0OHOIro MaTepuaa

CB00OIHBIC AJIEKTpOMarHuTHbBIE KosieOanus. Kosebarenbubiii kKoHTYp. @opMmyna TomcoHa.
BI)IHY)KIIGHHBIC OJICKTPOMArdMTHLBIC KOJIEOaHUS. FapMOHI/I‘IeCKI/Ie QJICKTPOMArHuTHBIC KOJIG6aHI/IH.
DnexTpuueckuii pezonanc. [lepemennslii Tok. Dnekrporeneparop. [lonyuenue u nepengaya
anekTpoaneprun. [Ipobiemsl 3HEprocOepexeHus. DIEKTPOMArHUTHOE MOJIe. DIEKTPOMArHUTHBIE
BOJIHBI .CKOPOCTB JIEKTPOMArHUTHBIX BOJI. [IpHHIMT panoCBsI3u U TelieBUACHUs. Mcronp30BaHme
QJICKTPOMArdMTHBIX BOJIH PAa3JIMYHOTO AHUAIlla30Ha B TCXHUYCCKUX CPCACTBAX CBA3U, MCIULWHE, ITPU
W3YYCHHUH CBOWCTB BEIIIECTBA.

CamocrosiTesbHast padora Ne9
1. Coobmienue o teme: OcylecTBICHHE Epeaayl U IprueMa TelIeBU3MOHHBIX CUTHAIOB

2.Koncnekr o teme: «Iloiabp3a 1 0OacHOCTh JIEKTPOMATHUTHBIX BOJIH

CBeToBbI€ BOJHBI

Conep:xaHue y4eGHOro MaTepuaJia

Pa3BuTHe npeacraBiaeHuil 0 npupoje cBeTa. 3aKOHbI OTPAXKEHUS U IPEJIOMIICHUS CBETA.
Wntepdepennms. Audpakmus ceera. Judpakunonnas pemerka. [lonsgpusanus u qucrnepcus cBeTa.
JIunzel. @opmysa TOHKOHM JMH3bL. OnTHYecKue Npudophl.

IIpakTnuyeckas padora Ned l3yuenue untepdepeHIy U 1uppaKkiuy CBETa

CamocrosiTesibHas paGora Nel(

Koncnekr o Teme: «cnonapb30BaHue JUH3 B TEXHUKE)

JJieMeHThI KBAHTOBOM (Ppu3uKu




OO0vyaroIMiics AOKEH 3HATH/IIOHUMATD:

CMBICIT (pr3nUecKux 3aK0HOB GoTorddexTa u saepHor HU3nKH;

BKJIaJ] POCCUHCKHX M 3apyOeXHBIX YUEHBIX, OKa3aBIIMX HauOoIblIee
BIIMSIHME HA PAa3BUTUE ATOMHOU U TEPMOSIIEPHON SHEPTETUKY;

[Tonsitusa: ¢dotoH, (GoTodddEeKT, KOPIyCKYJIIPHO-BOJTHOBOW IyasIH3M,
salepHas MOJeNIb aroMma, SAJIEpHbIE peaKluu, DSHEpPrus CBA3H,
palMOAaKTUBHBIA pacmaj, IerHas peakuus JeNeHUs, TepMOsiIepHas
peaxius, 3IeMeHTapHas 4acTula, aTOMHOE SJIPO.

[IpakTyeckoe NpUMEHEHWE: YCTPOWCTBO M INPUHLHUI  JIEUCTBUSA
¢dorodnemMenTa; PUMEPHI TEXHUYECKOTO WCTIOJIb30BAHUS
(OTORIEMEHTOB;  MPUHIUN  CHEKTPAIBHOTO  aHaiu3a; I[PUMEPHI
MPAaKTUYECKUX TNPHUMEHEHU CHEKTPaJIbHOTO aHAlIM3a; YCTPOWCTBO W
MIPUHIINI JEHCTBUS SIEPHOTO PEaKTopa

YmMerh:

OPUBOJIUTH MPHUMEPHl MPAKTUUYECKOrO MCIOIb30BAHUS 3HAHUN
KBaHTOBOU (PM3UKU B CO3JAHUHU SIIEPHON SHEPTETUKH U Ja3€POB;
pemare 3a7add ¢ UCHoJb30BaHUE ypaBHeHHs (oTodrddexra, Ha
U3ITy4YEHUE U MOTJIONIEHUE CBETa aTOMOM;
peraTh 3a/1a41 Ha MpUMEHEHUE GOPMYII, CBSI3BIBAIOIINX SHEPTHIO,
UMIYIbC M Maccy (OTOHa C YACTOTOH COOTBETCTBYIOIIEH
CBETOBOM BOJIHBI.

-BBIYMCIIATh KpacHylo Tpanuny ¢orodddexra u 3HEpruio
(hOTOAIEKTPOHOB HAa OCHOBE YpaBHEHUSI DUHINTEHHA.

Conep:xanue yueOHOro MaTepuaJia

PaBHoBecHoOe TemoBoe m3imyueHune. KBantosas runoresa [Inanka. @oTosnexkrpuyeckuii 3 hexT. 3
YpaBHenue DifHiTeiiHa 11t BHewHero ¢pororddexra. @orton. [laBnenue creta. [lyannusm cBOICTB 2
CBETA.
KBaHTOBBIE CBOIiCTBA
cBeTa CamocrosiTesbHas padora Nell 2

TEXHUYECKHUX YCTPOMCTBAX U MpOLEccax

Coobmenne o teme: Onucanue MexaHu3Ma 1 00JIACTH UCIOIb30BaHUs sBIeHUs poTodddexra B

duszuxka atoma

Conep:xaHue y4eOHOro MaTepuaJia

MCTO U3YUCHUA COCTaBa BEIICCTBA.

Mognenu crpoenus aroma. OnbiT Pesepdopaa. [Tocrynatel bopa O0bscHeHNe TMHEHYATOro CIIEKTPa 1 2
BOJIOPO/Ia HA OCHOBE KBAaHTOBBIX NocTyaaToB bopa. Ilornomnienne u ucrnyckanue cBeta aToMOM.
KBanrtoBas sHeprus. [IpuHiun neiicTBus U UCconb30BaHKe Jazepa. OnTudeckast J€KTPOCKONUS Kak

CamocrositesibHas padora Nel2

MOACIHN aTOMa

1. Coobuienue, mpezeHranuu no teme: Vcropuyeckue ceneHus o (HOpMHUPOBAHHM B3IUIAJOB Ha

2. [IpesenTanus no teme: O61acTH UCHIOIB30BAHUS JIa3€POB.




Conep:xanue yueOHOro MaTepuaJa

CoctaB u crtpoenue aromMHoro sjpa. CBOMCTBa sIIEpHBIX CHII. DHEpPrus CBs3U U Je(dEeKT MaccChl 3
aTOMHOTO sfipa. PaanoakTUBHOCTh. BUIBI paguoOaKTHBHBIX MPEBpALCHUH. 3aKOH pPaguOaKTHBHOTO
pacnana. CBoilcTBa MOHU3UPYIOIIUX SANEPHBIX U3NyuyeHUH. PannoakTHUBHBIE U3Ty4eHHE U UX
BO3JICHCTBUE HA OpraHU3MBI. SlnepHble peakiuu. SlnepHas dHepreTuka. DJIEeMEHTApHBbIC YaCTHIIBL.
®u3MKa ATOMHOTO SAPA OyHIaMeHTaIbHbIE B3aUMOJICHCTBHSI.
U 3JIeMEHTAPHBIX
P CamocrosiTesibHas padora Nel3 3
YacTHIl
1.Ucropuueckas cipaBka 00 OTKPBITUU U UCCIEAOBAHUN PAIMOAKTUBHOCTH.
2. YCTpOMCTBO SIACPHBIX PEAKTOPOB.
3. [locneacTBust 4epHOOBLILCKOM aBapuu.
JuddepeHnrpoBaHHbIN 3a4eT 1
Bcero: 74




3. YCJIOBUSA PEAJIMZALIUUA ITPOT'PAMMBI IUCIIUTIJIIMHBI

3.1. MaTrepuaJIbHO-TEXHUYECKOE o0ecneueHne
Peanuzamnuss yueOHONW JUCHMIUIMHBI TpeOyeT HalWyue Y4YeOHbIX KaOMHETOB

®du3uku, Xumuu, buonoruu.

ObOopynoBanmne y4eOHOro KaduHera:

- I0CAJJOYHBIE MECTA 10 KOJIUYECTBY CTYACHTOB;

- pabodee MecTo MpenogaBaTelis

-BBITSDKHOM TTKad

- nepuoAnueckas Tabauua xumudeckux 3nemeHToB Jl. . Menpaeneesa;

- Ta0JIMIIa PACTBOPUMOCTH BEILIECTB B BOJIE.

- HarJsiAHbIE TTOCOOUs (Y4EOHHKH, TEPMHUHOJIOTHYECKUE CIOBAPU PA3HBIX THUIIOB,
OMOPHBIE KOHCHEKThl — IUIAKAThI, CTEH]Ibl, KAPTOUKH, pPa3AaTOYHBIA MaTepual,
KOMIUIEKTBI JJa0OpaTOPHBIX padoT).

JlaGopaTopHoe 000pynoBaHue y4eOHOTro Ka0uHeTa:

-Ha0Op XMMHYECKOW TOCYJbl M NPUHAJICKHOCTEH JUIsl JTA0OPAaTOPHBIX H
MPaKTUYECKUX pabOT

- HA0Op PEaKTUBOB OPTAHMYECKUX U HEOPTaHUYECKUX BELIECTB

- KOMIUIEKT Y4€OHO-HAIJISIIHBIX OCOOHIA

TexHuveckue cpeacTBa 00y4eHUs :

- KOMIIBIOTEP C MPOTPAMMHBIM JIUIICH3UOHHBIM 00ECIICYCHUEM;

- IPOEKTOD;

- DKpaH.

-MYJIbTUMEIUNHBIN TPOEKTOD;

- DKPAHHO-3BYKOBbIE MOCOOHs (BUACOPUIBMBI, MPE3EHTAMU CO Claiigamu,
AJIEKTPOHHBIN YUEOHUK);

- ¢puszudeckue mpuodoOpPhI.

3.2. UudpopmanmonHoe odecneyenue 00yueHust

Ilepeyens pekomenayemMbIX yueOHbIX u3anni, UHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OCHOBHAsI UICTOYHUKHU:

Ilo Ouosnorum:

° Kamenckuii A.A., KpukcynoB E.A. YueOuuk. O6mias 6uomnorus. 10-11
kiaccol. bazoseiit ypoBenb. ®I'OC. UznatenscTo: poda, 2019 r. — 368 c.

o CupornazoB B.U., Aradonosa W1.b., 3axaposa E.T. OO0mas O6uonorus. 11
kiacc. ba3zoBeiii ypoBeHb. YueOnuk. ®I'OC. UznarensctBo: dpoda, 2019r. —
208 c.


https://www.labirint.ru/pubhouse/186/
https://my-shop.ru/shop/product/1840664.html
https://my-shop.ru/shop/product/1840664.html
https://www.labirint.ru/pubhouse/186/

e  Tepemon A.B., IlerpocoBa P.A. O6mas Guonorus. 11 kmacc. YueOHuK.

VYriy6nennsiit ypoenb. ®I'OC. M3znatenbctBo: MHemoszuna, 2019 r. — 400 c.

° Anekcamna U. 10., JIanues A. Bu., JImutpues U. C. EcrecTtBo3Hanue. 10

knacc. YueOnuk. bazoseiit yposenb. ®I'OC. UznatensctBo: [IpocBemenue, 2019

r.—255c.

o Kamenckuii A.A., KpukcynoB E.A. YueGuuk. O6mias 6uomnorus. 10-11

kiaccel. bazoBeiit yposenb. ®I'OC. MUznatennctBo: poda, 2019 r. — 368 c.

Mo xummunu:

e [.E.Pymsuruc, ®.I ®enpaman. Xumus. 10 kmacc: yued. mist 0061meoopa3oBar.
OpraHu3alMii ¢ TpWI. Ha DJIEKTOH. HOCHTeNe: 0a30BbIii YpoBeHb- M.:
[Ipoceemenue, 2014.

o [.E.Pymsuruc, ®.I' ®enpaman. Xumus. 11 kmacc: yued. st o61meoopa3oBar.
OpraHu3alMii ¢ TPWI. Ha DJIEKTOH. HOcHTeNle: 0a30Bblil ypoBeHb- M.:
[Ipocsemenue, 2014.

IHo ¢pusuxe:

e Msxumes [.4., bByxoBues b.b. Cotkuit H.H., ®usuka 10 knacc: YueOHUK a1
oOmreoOpa3zoBaTenbHbIX opranu3anuii. — M., 2014r.

e Msxumes [.4., bByxoBues b.b. Cotkuit H.H., ®usuka 11 knacc: YueOHUK auis
o0111e00pa3oBaTesbHbIX opranu3anuii. — M., 2014r.

JlonoIHUTEIbHbIE HCTOYHUKM:
e Cusornazo B.W., Aradgonosa WN.b., 3axaposa E.T. OO6mas 6uonorus. 11
knacc. bazoBeiit ypoBens. YueOuuk. ®I'OC. UznatensctBo: [dpoda, 2019 . —
208 c.
e TepemoB A.B., Ilerpocosa P.A. O6uias 6uonorus. 11 kinacc. Y4ueOHUK.
Yrnyonennsiit ypoBenb. ®I'OC. UznatensctBo: MHemo3una, 2019 r. — 400 c.
o Aunexkcammuna U. 0., JIanues A. Bu., JImutpues U. C. EcrectBo3nanue. 10
kiacc. YueOHuk. ba3zoseiit ypoBenb. ®I'OC. U3natenscTBo: [IpocBenieHue,
2019 1.—255c.
o Kamenckuit A.A., KpukcynoB E.A. Yue6nuk. O0mas ouonorus. 10-11
kiacchl. bazoserit yposenb. @I'OC. UznatenscTo: poda, 2019 r. — 368 c.

o Tabpuensa O. C., OctpoymoB HN. T'. Xumms mgis npodeccuit u
CHEIUATBHOCTEH COIMATPHOIKOHOMUYECKOTO U TYMaHUTAPHOTO MPOQHUIICH:
Y4eOHUK JIJIs1 CTYA. YUpexaeHul cpea. npod. oopazoBanus. — M., 2014.

e Tabpuensn O.C. Xumus. [Ipaktukym: yue6. mocodbue. — M., 2014.

o Tabpuensa O.C. u np. Xumusa. TecTwl, 3a4auu U yHpaXHEHHUS: y4eO.
rmocooue. — M., 2014.


https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%d2%e5%f0%e5%ec%ee%e2%20%c0%2e%c2%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%cf%e5%f2%f0%ee%f1%ee%e2%e0%20%d0%2e%c0%2e&t=12&next=1
https://my-shop.ru/shop/producer/9/sort/a/page/1.html
https://www.labirint.ru/authors/41617/
https://www.labirint.ru/authors/41647/
https://www.labirint.ru/pubhouse/167/
https://www.labirint.ru/pubhouse/186/
https://my-shop.ru/shop/product/1840664.html
https://my-shop.ru/shop/product/1840664.html
https://www.labirint.ru/pubhouse/186/
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%d2%e5%f0%e5%ec%ee%e2%20%c0%2e%c2%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%cf%e5%f2%f0%ee%f1%ee%e2%e0%20%d0%2e%c0%2e&t=12&next=1
https://my-shop.ru/shop/producer/9/sort/a/page/1.html
https://www.labirint.ru/authors/41617/
https://www.labirint.ru/authors/41647/
https://www.labirint.ru/pubhouse/167/
https://www.labirint.ru/pubhouse/186/

[Na6puensu O.C. Xumus. [locobue ansa moarorosku k EI'D: yueb. mocobdue.
— M., 2014.

Enxuna JI. B. buonorus. Beck mkonbHbIN Kype B Tabauax. — M., 2010.
Epoxun 10. M. Xumus: 3agaun u ynpakHeHUs: ydel. mocobue aiis CTy.
yupexJIeHu cpe. mpod. odpazoanus. — M., 2014.

Epoxun 0. M. CO0pHUK TECTOBBIX 3aJJaHUI MO XUMUU: y4eO. mocooue s
CTYI. YUpeKIeHu cpea. nmpod. oopazoBanus. — M., 2014,

KoncrantunoB B. M., Pe3anoB A. I'., ®aneeBa E. O. buonorus: yaeOHuK
JUISL CTyA. YyupexnaeHuil cpen. mpod. obOpazoBanust / moa pexn. B. M.
Koncrantnnosa. — M., 2014.

Hemuenko K. O. ®usuka B cxemax u tabimnax. — M., 2014.

Cawmoitnenko I1. . ®usuka qis npodeccrii U cienuaibHOCTeH COIUaIbHO-
SKOHOMHMYECKOTO M TyMaHUTApHOTO mnpoduieil: y4eOHUK sl CTYA.
yupexaeHuil cpefl. npod. oopazoBanus. — M., 2014.

Camoiinenko II. U. COopuuk 3amay mo ¢usuke mig mnpodeccuit u
CHENUAIBHOCTEN COLMAIIBHOOKOHOMUYECKOTO U TYMAHUTAPHOTO MPOQUIICH:
yue0. mocobue Jyis CTyA. YUpexkIeHuil cpena. npod. odpazoBanus. — M.,
2014.

XUMHS: 2IEKTPOHHBIN y4eOHO-METOAMUeCKHi komIuiekc. — M., 2014.
Unsun B. A., Kynpssues B. B. Ucropus u metononorust pusmku. — M.,
2014,

[Mabpuensu O. C., JIbicoBa I'. I'. Xumus: kaura ais npenojaBareiis: yueo.-
MeTo. mocodue. — M., 2014.

buonorus: B 2 1. / mox pen. H.B.SIpeiruna. — M., 2007, 2010.

buonorusi. PykoBOICTBO K TPAaKTUYECKUM 3aHITUSIM / TOI  pel.
B.B.Mapkunoit. — M., 2010.

HNuTepHeT-pecypcesbl:

www.class-fizika.nard.ru («Kmaccuas qocka ass Jii0003HaTEIbHBIX» ).
www.physiks.nad/ru («®u3rka B aHUMaILUAX» ).

www.interneturok.ru  («Bugeoypoku 1Mo mpeaMeTaM  IIKOJIbHOW
POTrpaMMBbI» ).

www.chemistry-chemists.com/index.html (s;mexTpoHHbBIH KypHAT « XUMHKH
1 XUMHA»).

www.pvg.mk.ru (omummuana «ITokopu BopoObeBbI TOPBI»).
www.hemi.wallst.ru («Xumust. O0pa3zoBaTeIbHbBIN CANT IS ITIKOJLHHUKOBY ).
www. alhimikov. net (O0pa3oBaTe/IbHBIN CalT AJIS HIKOJbHUKOB).
www.chem.msu.su (QnekTpoHHast ONOIMOTEKA 0 XUMHH).



www. hvsh. ru (xxypran « Xumust B IIKOJIEY).

www. hij. ru (kypHan «XUMHUS U 5KH3HDY ).

www.biology.asvu.ru (Bcst Omonorms. CoBpeMeHHass OWOJIOTHS, CTaThH,
HOBOCTH, OMOIHOTEKA).

www.window.edu.ru/window (ExuHoe OKHO JOCTyma K 00Opa3oBaTelIbHBIM
pecypcam MHTEpHETa IO OUOJIOTUH).

http://www.researcher.ru/ UHTEPHET-TIOpTaI «HccnenoBarenbckas
ACATCIBbHOCTD IIKOJIBHUKOB))

http://www.1september.ru/ uzmarenbckuii Jom «IlepBoe ceHTIOPs»
http://www.it-n.ru/ cetb TBOpYECKUX yUHTETICH

http://en.edu.ru ectecTBeHHO-HAYYHBII MTOPTAT

http://www.km.ru mymnerunopran KM.RU.



4. KOHTPOJIb ¥ OIEHKA
JACHUTIIAHBI

PE3YJIBTATOB OCBOEHUA

KoHTpons W oOIleHKa pe3yibTaTOB OCBOCHHS Y4E€OHOW JUCHMIUIMHBI
OCYIIECTBJISIETCSL MPEMNo/iaBaTelieM B MPOIECCe MPOBEACHUS MPAKTUYECKUX 3aHATHM,

TCCTUPOBAHUA, KOHTPOJBHBIX pa60T, a TaKXXE BbIIIOJHCHUA O6y‘IaIOHII/IMI/IC5I
HWHAWBUAYAJIBHBIX SaﬂaHHﬁ, IIPOCKTOB.
®opMBI M METOABI
KOHTPOJISI M OLIEHKH
Coaepxxanue | XapaKTepuCTHKA OCHOBHBIX BH/IOB /1eSIT€IbHOCTH pe3yJbTaToB
o0y4eHust CTYJ€HTOB o0y4eHust
OU3NKA
Bsenenue Pa3BuTre CHOCOOHOCTEN SICHO M TOYHO H3Jarath |V TECTHPOBAHHE,;
CBOM MBICIIH, JIOTHYECKH OOOCHOBBIBATH CBOIO TOUKY
3peHusi, BOCIPUHUMATh M aHAJIU3UPOBATb MHEHUS
co0eceTHUKOB, TPU3HABasi MPABO JAPYroro 4eiroBeKa
Ha MHOe MHeHue. I[IpuBeneHne NpuUMEpOB BIIHUSAHUS
OTKpBITHM B (U3HKE Ha MPOTPecc B TEXHHUKE U
TEXHOJIOTMH [TPOU3BOJICTBA.
KunemaTtuka O3HakomieHne co crocobamu onucanus | v CaMOCTOSTEIbHBIE
MEXaHUYECKOIO JIBI)KEHHS, OCHOBHOM 3ajadeit paboThI;
MexaHWKd. V3ydeHHe OCHOBHBIX (u3HYecKux |V j1abopaTopHbIe
BEJIMYUH KHHEMAaTHUKU: TIEpPEMEIIEHMs, CKOPOCTH, OTIBITHI
YCKOpEHHUS. v’ [paKTHYEeCKHe
HabntoieHne  OTHOCUTENBHOCTH  MEXaHUYECKOIO 3aHSTHS;
nBmkenus. DOpPMyITHpOBAHHE 3aKOHA CIIOXKEHHsS |V TECTHPOBAHHE,
ckopocterd.  MccnenmoBaHue  paBHOYCKOPEHHOTO
MPSAMOJUHENHOIO  JBH)KCHHUS (Ha  mpumepe
CBOOOJTHOTO  TMAaJieHUs TeJl) W  PABHOMEPHOTO
JIBUKEHMsSI Tela 10 OKpyXHOCTH. [loHumanue
cMbICTa OCHOBHBIX buznueckux BEJIMYMH,
XapaKTEepU3YIOIIUX PAaBHOMEPHOE JBUKECHHE TEJA TI0
OKPYXKHOCTH
Junamuka [MonnmaHue CMbICTA TAKUX (PUIMYECKHX MOJENEH, |V caMOCTOSATENbHbIE
KaKk MarepuajibHas TOYKa, MHEpIHalbHas CHCTEMa paboTHI;
oTcyeTa. v’ nabopaTtopHbie
N3mepenue macchl Tena pa3iMYHBIMH CIIOCOOAMH. OTIBITHI
W3mepenue cui B3auMojeiicTBusl Tel. Berancienue | v mpakTHYECKue
3HAUEHUS! YCKOPEHUS TeJl 10 U3BECTHBIM 3HAUCHUSM 3aHSTHS;
JEHCTBYIOIUX CUJI U MacC Tell. v/ TeMaTHYecKue
YMeHue paziauuarth CHIY TSKECTH W BeC Tela. TECTHI;
OObsicHeHHEe W TIpPHUBEICHHE TPHUMEPOB SBICHUS
HEBECOMOCTH.
[IpumeHeHre OCHOBHBIX TOHATHH, QopMyn u
3aKOHOB JMHAMUKH
3aKOHBI OOBsICHCHHE DPEaKTHBHOTO [BHKCHHS HA OCHOBE |v' CaMOCTOSITEIIbHBIC
COXpaHEHUs B | 3aKOHA COXpaHeHMs umnyibca. [I[puMeHeHne 3akoHa paboThI;




MEXaHUKE COXpAHEHUS UMITYJIbCA JIJIi BHIUUCICHUS U3MEHEHUU nabopaTopHbIE
CKOpOCTEH TeJI IIPU UX B3aUMOJICUCTBUAX. OITBITEI
Brrancienue paboThl CHII " W3MCHEHHUS MPaKTUYECKUE
KHHETHYECKOM JHEPTUU Tena. Brraucnenue 3aHSTUS,
MOTEHIIMAJIbHON SHEPrud TeJl B TPaBUTALMOHHOM TEMaTUUECKHE
roJje. XapakTepUCTUKA MTPOU3BOAUTEILHOCTH MALLIMH TECTHI;
M JBUTATEJIEH C  HCHOJB30BAaHMEM  ITOHATHSI
MOIITHOCTH
MonekynspHas dopmyIUpOBaHUE OCHOBHBIX IMOJIOKEHUH CaMOCTOSITEIILHEIC
duzuka MOJIEKYJISIPHO- paboTsI;
KHHETUYECKOM TEOPHHU. Brmonnenue nabopaTopHbIE
3KCIIEPUMEHTOB, CITYKAIHNX OITBITHI
000CHOBaHHUEM MOJIEKYIISIPHO-KMHETHIECKON TCOPHUH. MPaKTUYECKUE
HaGimroienne OpOYHOBCKOTO JBHKCHHS W SIBJICHUS 3aHATHS,
muddy3un. TEMaTUYECKHE
Omnpenenenne [apaMeTpOB BEIIlECTBA B TECTHI;
ra3o00pa3HOM COCTOSIHUM Ha OCHOBAHUU YPaBHEHHUS
COCTOSIHHUS UJICaILHOIO Ta3a.
[IpencraBnenne B BuUAEC Tpaduka H30XOPHOTO,
M300apHOTO W HM30TEPMHYECKOTO  TPOIECCOB.
Beruucnenue cpenHed  KUHETHYECKOW  3HEPruu
TEIUIOBOTO  JABWKEHHUS MOJEKYJ] II0 H3BECTHOM
TEMIIepaType BelIEeCTBA
TepmonuHamuka | DKCIIEPUMEHTAIBHOE  HMCCIEIOBAaHUE  TEIUIOBBIX CaMOCTOSTCIbHBIC
CBOMCTB BeIISCTBA. paboTHI;
Pacuer konmyecTBa TEIUIOTHI, HEOOXOIUMOTO JIJIS nabopaTopHbIE
OCYILIECTBJIEHUs IPOLECCa MPEBPALECHUS BEIIECTBA OITBITEI
W3 OJIHOTO arperaTHOro COCTOSIHUS B Apyroe. Pacuer MPaKTUYECKHE
W3MEHEHUS BHYTPEHHEH OSHepruu Ten, paldoThl H 3aHATHS,
MEePEIaHHOr0 KOJIMYECTBA TEIJIOTHI HAa OCHOBAHHH TEeMaTHYECKHE
MepBOro 3akoHa TepMoAWHAMUKH. OOBsICHEHHE TECTHI;
TIPUHITMIIOB JICHCTBUS TETIJIOBBIX MAITUH
OneKkTpocTaTuka | Beluncinenne cuim  B3aMMOJEHCTBHSL  TOYEUHBIX CaMOCTOSTEIbHBIC
BJIEKTPUYECKUX 3apsa0B. Brruncienue paboThI;
HalpsHKEHHOCTH M MOTEHLHANa 3JIEKTPUYECKOro nabopaTopHbIe
TIOJISI OJTHOTO M HECKOJIBKUX TOUEYHBIX 3aPsiIOB. OIIBITEI
N3smepenne paszHoctu noteHnuanos. IlpuBenenue MPaKTUYECKHE
MIPUMEPOB MIPOBOTHUKOB, JINAJIEKTPUKOB i 3aHATHUS,
KOHJIEHCAaTOPOB. Haobmonenue SIBJICHUS TEMaTHYCCKHUE
BJIEKTPOCTATHYECKON WHIYKIIMA W SIBJICHUS TECTBI,
NOJSIpU3allMyl  JUPJIEKTPUKA,  HAXOJsAlIerocs B
AJIEKTPUYECKOM T0JIE
[TocTostHHbIM TOK | U3MepeHre  MOIIHOCTA  3JIEKTPUUECKOrO0  TOKa. CaMOCTOSTEIbHBIC
N3mepenne DJIC U BHYTPEHHETO COMPOTHBIIECHUS paboTHI;
UCTOYHUKA ToKa. COOp M UCTIBITAHUE DIEKTPUUECKUX nabopaTopHbIe
Lerel C Pa3IuYHbBIM COSAMHEHUEM IPOBOJIHHUKOB, OIIBITEI
pacyeT ux napameTpoB MPaKTUYECKHE
3aHATHUS,
TEMaTHYCCKHUE
TECTEHI,
MarsutHoe oste | HaOmroneHnue  OedicTBHSL MArHMTHOIO IIOJIST  HA CaMOCTOSITEIILHEIE




IIPOBOAHHUK C TOKOM, KAapPTHUHOK MAarHWTHBIX TOJIEH.

paboTHI;

@dopmyaMpoBaHUE IIpaBWia JIEBOM pykH Ais nabopaTopHbIe
ONpeNIeJICHUs] ~ HampaBleHUs  cuiabl  AMiepa. OIIBITHI
Bbruncnenue cui, AEHCTBYIOIIMX Ha IPOBOJHUK C IIPaKTUYECKHE
TOKOM B MAarHUTHOM IOJI€, OOBACHEHHE IPUHIIMIIA 3aHATUS;
JEUCTBUSA 3JIEKTPOABUIATEIIS. HccenenoBanue TEMAaTUYECCKUE
SIBJICHUSI SJIEKTPOMArHUTHON MHIYKIIUN TECTBI;
Mexanunueckue [IpuBenenue mpuMepoB KoyieOATENbHbBIX JBUXKEHUI. CaMOCTOSITENIbHbIE
KoJIeOaHus U HccnenoBanue 3aBUCHUMOCTH IEepHUoja KoseOaHUN paboTsI;
BOJIHBI MaTeMaTHYeCKOr0 MasiTHUKA OT €ro JJIMHbI, MacChl U nabopaTopHbIe
aMILUTUTYABl KoseOanuid. OmnpeneneHue YCKOpEHUs OTIBITHI
CBOOOJHOIO MaJIeHHsI ¢ MOMOLIbI0 MaTEMATUYECKOTIO IIPAKTUYECKHE
MasTHHKa. Habmiogenune xoneGaHuili 3Bydarero 3aHSTHUS;
Tela. [IpuBenenue 3HAa4YeHUs CKOpOCTH TEeMaTU4YeCKHe
pacnpocTpaHeHus 3ByKa B Pa3IMUHBIX Cpeaax. TECTBI;
YMeHue OOBACHATh HCHOJIb30BAHUE YIIBTPa3BYKa B
MEIUIIMHE
OnexTpo- HabGmtogeHne ~ ocumjuiorpaMM — rapMOHHYECKHX CaMOCTOSITENIbHbIE
MarHuTHbIE KonebaHnuii cuiibl Toka B 1end. OObsACHEHHE paboTHI;
KoJIeOaHus 1 IIpPEBpAILEHHs SHEPTUH B HJI€IBHOM Koje0aTeIbHOM nabopaTopHbIe
BOJIHBI KOHType. M3ydeHume ycTpolicTBAa M IpUHUMUIIA OIIBITBI
neiictBuss  TpaHcdopmaropa.  AHaiIM3  CXEMbl IPAaKTUYECKHE
nepeiayu IEKTPOIHEPIUH Ha OOJIBIINE PACCTOSIHUS. 3aHSTHS;
[IpuBenenne  NpuUMEpPOB  BHUIOB  PATUOCBA3M. TEeMaTU4YeCKHe
3HaKOMCTBO C  YCTpPOWCTBaMH, BXOJSIIUMU B TECTHI;
cuctemy panuocBsizu. OOcyxaeHne ocoOeHHOCTen
pacnpocTpaHeHus! paJuOBOJIH
CsertoBble BoHbl | [I[puMeHeHNE Ha NpPAaKTUKE 3aKOHOB OTPAKEHUSA U CaMOCTOSITENIbHbIE
MpEeJIOMIIEHUsT  CBeTa  MpU  pEIIeHWH  3ajad. paboThI;
HaGmtonenue sBiaeHus Iudpakuvd H JUCTIEPCUU nabopaTopHbIe
CcBeTa. YMEHHE CTPOUTH H300paxKeHHUs! MPEIMETOB, OTIBITHI
JaBaeMble JIMH3aMH. Pacuer ONTHYECKOW CHIIbI IIPAKTUYECKHE
JIUH3bI 3aHATHUS;
TEMaTHYECKHE
TECTBI;
KBanToBbIC Hab6monenue gorosnexrpuaeckoro r¢dexra. Pacuer CaMOCTOSITEIIbHBIC
CBOWCTBa MaKCHMaJIbHOW KMHETUUYECKOW SHEPIUU AIIEKTPOHOB paboThI;
cBeTa ipu poTtodrddekre. nabopaTopHbIE
OTIBITHI
MPaKTUYECKHE
3aHATUS,;
TeMaTHYECKHe
TECTBI;
®dusmka aroma ®opmynupoBanue noctynaroB bopa. Habmronenue CaMOCTOSITENIbHBIE
JIMHEWYaTOr0 W HENPEPBIBHOIO CIIEKTpOB. Pacuer paboTHI;
YacTOThl U JUIMHBI BOJHBI MCITyCKAa€MOr0 CBETa NpHU nabopaTopHbIe
nepexofe aroMa M3  OJHOIO  CTAllMOHAPHOIO OTIBITHI
coctossHuss B aApyroe. OObBsCHEHHWE TNPUHLIHUIIA MPAaKTUYECKHE
JICHCTBUSA Jlazepa 3aHATHS,




TEeMaTHYCCKHEC
TECTHI;

dusnka HabOmonenue TtpekoB anb(da-gacTuir B Kamepe CaMOCTOSITEIIbHbBIC
aTOMHOTI0 SApa Buibcona. Peructpauust sIepHbIX M3Iy4E€HUH C paboThI;
Y 3JIEMEHTAPHBIX | MOMOLIBIO cueTuyuka [ 'eiirepa.Pacuer sHepruu cBs3u naboparopHbIe
YacTUIL aTOMHBIX sAnep. I[loHuMaHue LEHHOCTH HAYyYHOTO OTIBITHI
MO3HAHUST MUpPAa HE BOOOIIEC IS YeJIOBEUeCTBA B MPaKTUYECKHE
enaoM, a JUisl KaXIoro oO0y4aromierocs JH4HO, 3aHATHUSA;
LIEHHOCTU OBJIAJICHUSI METOJOM HAY4YHOTO MO3HAHUS TEMaTUYECKHE
JUIS  JIOCTIDKEHUs — ycrmexa B JIIOOOM  BUJE TECTHI;
MPAKTUYECKOU JESATEIbHOCTH.
Ctpoenue u OO0BsicHEeHHEe MOICNN pacIIHupsronieiics Beenennoit CaMOCTOATEJIbHBIE
pa3BuTHe paboThI;
Bcenennon nabopaTopHbIE
OTIBITHI
MIPaKTUYECKHE
3aHATHUSA,
TEMaTUYECKHE
TECTHI;
[Ipoucxoxnenne | HaGmronenue 3Be3n, JIyHbl W IJIaHET B TEJIECKOIL. CaMOCTOATEIIbHBIE
ConneyHoit HabntoieHne CONMHEYHBIX TMSATEH C  MOMOIIBIO paboThI;
CHUCTEMBI TeJlecKona nabopaTopHble
OTIBITHI
MPaKTUYECKHE
3aHATHUSA;
TEMaTUYECKHE
TECTHI;
XUMUA
Beenenue PackpeiTne BKIIama XUMHUYECKOM KapTUHBI MHpA B CaMOCTOSITEIbHBIE
€AUHYI0  €CTECTBEHHO-HAYYHYI0  KapTUHY  MHpa. paboThI;
XapakTepucTuKa XUMHH KakK MPOU3BOIUTEIHHONU CHIIBI TEMaTUYECKHE
oOmecTBa TECTBHI,
Baxneitmue YMeHue  gaTh  ompeneleHue U ONepHUpOBaTh CaMOCTOSITEIIbHbBIE
XUMUYe- CIENYIOMUMUA XUMHUYECKUMU TOHSITHSIMU: «BEIIECTBOY, paboTHI;
CKHE MOHATUS | «(XUMUYECKUM  AJIEMEHT»,  «aToOM»,  «MOJIEKyJay, naboparopHbIe
«OTHOCHUTEJIbHBIE aTOMHAas W MOJIEKYJISIpPHAs MaccChD», OTIBITHI
«HOHY», «AJUIOTPONHS», «U30TOMNBDY», «XUMHUUYECKAs MPaKTUYECKHE
CBSI3bY, <(QJEKTPOOTPULATEIBHOCTBY, «BAJE€HTHOCTBHY, 3aHSTHUS,
«CTETIEHb OKHUCICHUS», «MOJbY», «MOJIIpHas Maccay, TEMaTUYECKHE
«MOJISIPHBIN o0beM  Ta3000pa3HBIX  BEMIECTBY, TECTHI;
«BEIIECTBA  MOJEKYJISIPHOTO W HEMOJIEKYJISIPHOIO XUMUYECKHE
CTPOEHUS, «pacTBOPBIY, «OIEKTPOJIUT " JTUKTAHTHI
HEIJIEKTPOIIUTY, <«BJIEKTPOIUTUUECKAS AUCCOLIMALIUSY,

«OKHCJIUTCIIb W BOCCTAaHOBHTCIIb)», «OKHCICHHEC U
BOCCTAHOBJICHUCY», «CKOPOCTb XHUMHUYECKOM pcakuuun»,
XUMHYCCKOC PABHOBCCHUC), ((er'IepOI[HBII\/'I CKCIIET,




«(yHKIIMOHAIIbHAS TPYTINAY», KU30MEPHS

OcHoBHbIE @OopMyIMpOBaHHE  3aKOHOB  COXPAaHEHUsS  MacChl CaMOCTOSTEIIbHbBIE
3aKOHBI BEUIECTB M IIOCTOSHCTBA  COCTaBa  BEUIECTB. paboTHhI;
XUMUHA YcTraHoBiIeHNE NPUYUHHO-CIIEICTBEHHOW CBSI3U MEXIY naboparopHbIe
COIEp)KaHMEM  OTHUX  3aKOHOB M  HalMCAHHEM OIIBITHI
XUMHAYecKuX (opmyn u  ypaBHeHWil. PackpbiTue [IPaKTUYECKUE
¢usnyeckoro cmbicia cuMBoiMKHM Ilepuonuueckoit 3aHATHS;
TaONMMIBI XUMHYECKUX djaemeHToB J[.M.MeHaeneena TeMaTHYECKUE
(HOMepoB 371eMeHTa, TECTBI;
nepuoja, TpyHIbl) U YCTaHOBJIEHHWE IPUYHUHHO- XUMHUYECKHE
CIICACTBEHHOW CBA3M MEXKIYy CTPOCHHEM aromMa H JUKTaHTBI
3aKOHOMEPHOCTSIMM HU3MEHEHUSI CBOMCTB JJIEMEHTOB U
00pa30BaHHBIX UMH BELIECTB B IIEpUOJAX U IPYIMIIAX.
XapakTepucTuKa 3JIEMEHTOB MAaJIbIX IEPHOJOB IO MX
II0JIO’KEHHUIO B ITepuoanueckon CUCTEME
J.N.Menneneena.
OcHoBHbIE VYCTaHOBIIEHHE 3aBUCUMOCTH CBOMCTB XHMHYECKHX CaMOCTOSITEIIbHBIE
TEOPUHU BEUIECTB OT CTPOEHUSA AaTOMOB OOpa3yloIUX UX paboThI;
XUMHUH XUMHMUYECKHUX JJIEMEHTOB. XapaKTEPUCTUKA Ba)KHEUIINX nabopaTopHbIe
TUINOB XMMMYECKUX CBSI3€d U OTHOCUTENBHOCTH 3TOMN OTIBITHI
tunojgorud.  OOBSACHEHME  3aBHCHMOCTH  CBOWCTB IIPAKTUYECKUE
BEILIECTB OT UX COCTaBAa U CTPOEHUS KPUCTAIUIMYECKHX 3aHSTHS;
pemerok. DopMyIHpOBaHME OCHOBHBIX IIOJIOKEHUI TEMaTHYECKHE
TEOPUU AIEKTPOJIUTUYECKON JUCCOLAlU u TECTBI;
XapaKTepUCTHKAa B CBETE€ JTOH TEOPUHU CBOMCTB XUMHUYECKHE
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX COCTMHEHUM. JUKTaHTBI
@OpMyIMPOBAaHUE OCHOBHBIX IIOJIOKEHUH  TEOpUHU
XUMHUYECKOTO CTPOCHMSI OPraHMYECKUX COEJAMHEHUN U
XapaKTepUCTHKAa B CBET€ JTOH TEOPUHU CBOMCTB
BAKHEWIINX  NPEACTABUTENIEH OCHOBHBIX  KJIACCOB
OpPraHUYECKUX COEANHEHUN
Baxneiime XapakTepucTuKa CTPOEHHUs aTOMOB U KPUCTAJJIOB U Ha CaMOCTOATEJIbHBIE
BEIIECTBA TOM OCHOBE — OOMIMX (U3NYECKUX U XMMUYECKHUX paboThI;
Y MaTepuayibl | CBOMCTB METAJUIOB M HEMETAJUIOB. XapaKTEpHCTHKA nabopaTopHbIe
COCTaBa, CTPOEHUS, CBOMCTB, IIOJYyUEHUS U IPUMEHEHHE OTIBITHI
BAKHEUIINX HEMETAUIOB. XapaKTepUCTUKA COCTaBa, MIPAaKTHYECKUE
CTPOEHHSI M OOLIMX CBONCTB BaKHEMIIMX KJIacCOB 3aHSTHS;
HEOPraHW4YeCKNX coeauHeHuil. OnucaHue cocraBa H TEMaTHYECKHE
CBOMCTB BaXHEMILNX IPEICTAaBUTENIEH OPraHUYECKUX TECTBI;
COEIMHEHMI: METaHOJIa U 3TaHOJa, CIOXKHBIX 3(UPOB, XUMUYECKHE
KHUPOB, MbLJI, KAPOOHOBBIX KUCIOT (YKCYCHOM KHCIIOTBI), JUKTaHTBI
MOHOCaxapuIoB (IJIIOKO3bI), AMcCaxapHuIoB (caxaposbl),
MOJINCAXapUIOB (xkpaxmaina " LIEJUTIOJI03B1),
AMUHOKHCIIOT, 0eIKoB, HCKYCCTBEHHBIX u
CUHTETHUYECKUX MTOJIMMEPOB
Xumnueckuit | Mcronp3oBanne B ydeOHOW ©  TpodecCHOHaTbHOM CaMOCTOATENIbHBIE
A3BIK JESATEIBHOCTH XMMHYECKUX TEPMUHOB M CHUMBOJIMKH. paboThI;
U cuMBoJiuka | Ha3piBaHue M3y4eHHBIX BEIIECTB M0 TPUBUAIBHON WM nabopaTopHble
MEXIYHapOAHON HOMEHKIIAType U OTPaXKEHHE COCTaBa OTIBITHI
TUX COCIMHEHMH C IMOMOILBIO XMMUYECKUX (opMmyil. IIPAKTUYECKHE
OTpaxkeHME XUMHUYECKHMX IPOLECCOB C IOMOIIBIO 3aHSTHS;
YpPaBHEHUW XMUMHYECKUX PEAKIU TEMaTUYECKHE




TECTHI,

XUMUYECKUE
JUKTAHTbI
Xumudeckre | OObACHEHHE CYIIHOCTH XHUMHYECKHX  IPOIECCOB. | ¥ CaMOCTOSTEIbHBIE
peakuuun Krnaccudukanusa XUMHUECKUX peakUuil MO pa3IUuyHbIM paboThI;
HpU3HAKaM v 1abopaTtopHbIe
OTIBITHI
v [pakTHYeCKue
3aHATHUSA;
v\ TeMaTHYeCKHe
TECTHI;
v/ pelieHue 3a1a4
XuMuueckuii | BhIOJIHEHHE XHMHYECKOTO 3KCIEPHMEHTa B TIOJHOM |V  CaMOCTOSITENIbHbIE
HKCIEPUMEHT | COOTBETCTBUU C IpaBWIAMU TEXHUKU OE€30IacCHOCTH. paboThI;
Ha6imoienne, GUKCHpOBaHKWE W OMMCAHKUE PE3YNILTaTOB | v J1abopaTOpHBIE
IIPOBEJIEHHOT'0 SKCIIEPUMEHTA OTIBITHI
v\ PaKTHYECKHE
3aHATHUSA,
v TeMaTuyecKue
TECTHI;
v’ XHMHYECKHE
JTUKTAHTBI
Xumuueckas [IpoBeieHHE CAMOCTOATEIBHOIO IIOMCKA XMMHYECKOW | v CaMOCTOSATENbHbIE
uHpopManusa | uHopManuu c UCIIOJIb30BAHUEM  Pa3JIMYHBIX paboThI;
HMCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX W3JaHui, | v TeMaTHYecKue
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa); TECTHI;
UCIIOJIB30BAHUE  KOMITBIOTEPHBIX ~ TEXHOJNOTUM Ui | ¥ XUMHYECKUE
00paboTKH U Tepenayr XMMHUECKOH MHPOpMAIUHN U ee JUKTAHTbI
MIPEJICTaBICHMSI B pa3IM4HbIX (hopmax
[Ipopunsroe | OObSICHEHNE XMMHUYECKUX SIBJIEHHH, MPOUCXOMAIMX B | v CaMOCTOSATEIbHBIE
u ipoec- npuposie, ObITy W Ha mnpousBojacTtBe. CoOironeHue paboThI;
CHOHAJIBHO NpaBW  OKOJOTHYECKH TIPAMOTHOTO TOBEIAEHHsS B |v' TeMaTHYECKUE
3HAYUMOE okpyxkatomeld cpene. OlLEHKa BIUSHUS XUMHYECKOTO TECTBHI;
coJiepyKaHue 3arpsi3HEHHsT OKPY)KAlomled Ccpeapl Ha OpraHusM | v pelleHue 3a1aq
4yelloBeKa M JApyrue kuBble opranu3Mmbl. CoOmroaeHue
npaBua  Oe3omacHOro oOpalieHus ¢ TOPIOYUMH U
TOKCHYHBIMU BEIIECTBAMH, 1a60paTOpHBIM
obopynoBanueMm. Kpurndeckas oneHka JOCTOBEPHOCTH
XUMHUYECKON HH(pOpMaIUK, MOCTYMAOUIEH M3 pa3HbIX
HMCTOYHUKOB
BUOJIOI'UA
Buonorus — | 3HaKOMCTBO ¢ 00BEKTaMH U3Y4EHUS] OMOJIOTHH. v/ caMOCTOSITENIbHbIE
COBOKYITHOCTH | BolsiBnenue ponu  Ouonoru B (poOpMHpOBAHUHU paboTHI;
HayK O )KHBOH | COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpa M | v TEeMaTHYECKUE
IIpUPOJE. MPAKTUYECKON IEATEIbHOCTH JIFOIEH TECTBI;
Metonasnl
Hay4HOI'O
MO3HAHUS

B Onosoruu




Knerka 3HAaKOMCTBO C  KJIETOYHOH  TEOpUEd  CTPOCHUSA CaMOCTOATEJIbHBIE
opranusmoB.IlonydyeHne mpeacraBieHus O  poiH paboTsI;
OpPraHMYECKUX M HEOPraHMYECKUX BEIIECTB B KIIETKE. Ouosornyeckue
3HaHUE CTPOCHUS KJIETOK IO pe3yiabTaraM padoThl CO JUKTaHTBI
CBETOBBIM  MHUKDOCKOIIOM.  YMEHHE  OIHCHIBATH IIPAKTUYECKUE
MHKpOIIpenapaThl KJIETOK pacTeHUN. YMmeHnune 3aHATHS,
CPaBHMBATh CTPOEHUE KJIETOK PACTECHUN U KUBOTHBIX 110 TEMaTHYECKHE
rOTOBBIM MUKpoOIIpenaparam TECTHI;

Opranusm 3HaHue OCHOBHBIX croco0oB Pa3MHOXKEHHUS CaMOCTOSITEIIbHBIE
OpPraHU3MOB, CTaJUIl OHTOT€HE3a HA IIPUMEPE YEIIOBEKA. paboTsr;
3HaHWe IPUYUH, BBI3BIBAIOUINX HAPYLICHUS B Pa3BUTHH Ouosornyeckue
OpraHM3MOB. YMEHHE II0JIb30BaThC TI'€HETUYECKOU JUKTaHTBI
TEPMHUHOJIOTUEN M CHUMBOJIMKOW, peIaTh MPOCTEUIINE IIPAKTUYECKUE
TCHETHYECKHWE  3aJayd.  3HaHHE  OCOOCHHOCTEH 3aHSTHUS;
HACJIEICTBEHHOW Y HEHACIIEACTBEHHON N3MEHUMBOCTH U TEMaTHYECKHE
uXx OMOJIOTUYECKOM POJIU B 3BOJIIOLUU KUBOIO TECTBI;

Bun YMeHue aHanu3upoBaTh M OLIEHUBATh pa3IMuYHbIE CaMOCTOSITENIbHbIE
TUIOTE3bl IIPOMCXOXKACHUS JKU3HM Ha 3eMie. Y MEHHE paboThl;
IIPOBOAUTH OINHUCAaHUE OCOOelW OAHOro BHJA IO OuoJIornuecKue
MOP(OJIOTHUECKOMY KPUTEPHIO. Pa3Butne JUKTaHTBI
CIIOCOOHOCTEH SICHO M TOYHO H3JIaraTb CBOM MBICIIH, MIPaKTUYECKHE
JIOTMYECKH OOOCHOBBIBAaTb CBOK TOYKY 3pEHMS, 3aHATHS;
BOCIPUHUMATH U aHaJIM3UPOBATh MHEHUS TEMaTHYECKHE
co0eceJHMKOB, IPU3HABasi IPaBO JIPYroro yesioBeKa Ha TECTBI;
MHOE MHEHHE. Y MEHHE JJOKa3bIBaTh POJICTBO YEJIOBEKA U
MJIEKOTIUTAOIINX, OOIIHOCTh u paBEHCTBO
YeJIOBEYECKUX pac

OKocucTeMbl | 3HAaHHME OCHOBHBIX JKOJIOTHYECKUX (aKTOPOB U HX CaMOCTOSITENIbHBIE
BJIUSHUS Ha OpPraHu3Mbl. 3HAHHWE OTIMYUTENbHBIX paboThI;
IIPU3HAKOB HCKYCCTBEHHBIX coo011ecTB — Ouosornyeckue
arposkocuctem. [lonydyeHue npencTaBleHHUs O CXEMe JTUKTaHTBI
HKOCHUCTEMBI Ha mpuMmepe Ouocdepsl. JleMoHcTparus IIPAKTUYECKHE
YMEHHUS MIOCTaHOBKH ueneu JeSITeNIbHOCTH, 3aHSTHS;
IUIAHUPOBAaHHE  COOCTBEHHOM  JEATEIBHOCTH  JIJIsS TEMaTHYECKHE
JOCTUKEHHSI TOCTAaBJIICHHBIX IieJied, TNpeaBUACHUS TECTBI;

BO3MOXXHBIX PE3YJIbTaTOB ATHUX ACHCTBHH, OpraHU3aIUH
CaAMOKOHTPOJIA MW OHLCHKH IIOJIYYCHHBIX PE3YJIbTAaTOB.
OOyueHue coOIIOCHUIO MTPaBUII OBECHUS B IPUPO/IE,
OEpe)KHOMY OTHOIICHHIO K OHMOJOTHYECKUM OOBEKTaM
(pacTeHHSIM ¥ JKMBOTHBIM M WX COOOIIECTBaM) M HUX
OXpaHe




