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Pabouasi nporpamma yde6Hoin pgucumnamHbl COO. 01.06. EcTecTBO3HaHMe pa3paboTaHa Ha

OCHOBE:

depnepanbHOro rocygapCcTBeHHOro o6pas3oBaTeNnbHOro ctaHgapta (ganee -  &®FOC) no
crneunanbHOCTAM cpefiHero npogeccmMoHanbHOro obpasosaHusa (ganee - Cro)

44.02.01 JowKoNbHOe 06paszoBaHne, BXOAALLEN B COCTaB YKPYMHEHHOM rpynnibl
cneymansHocTen 44.00.00 O6pasoBaHme N Nefarornyeckne HayKu rno HanpasneHuto
Ob6pa3oBaHne 1 Nejarornyeckne HayKu, yTBepXaeHHoro npukasom MuHobpHayku Poccumn ot
27.10.2014 r. Ne1353, sapeructpupoBaHo B MuHtocte Poccum 24.11.2014 r. Ne34898r.

C yyeTom:

NMPUMEPHON NporpaMmmbl;

MeTofMYeCcKnX peKoOMeHAaLnii no pa3paboTke pabounx nporpamm
obuieobpas3oBaTeNibHbIX  Y4eOHbIX AWCUMNAWH B MNpeAenax OCBOEHWS OCHOBHOM
npoeccmoHanbHOM  o6pa3oBaTeNibHOMW  NPOrpamMmbl  CPeAHero  nNpogeccrMoHanbHOro
ob6pasoBaHua (MMKPC u TMNCC3), paspaboTaHHbIX OTAENIOM NPOREeCCMOHaNbLHOro
obpa3oBaHMa MwuHucTepcTBa o06pasoBaHMA U Hayku Pecnybnuku [arectaH B
COOTBETCTBMM C paboumm y4yebHbIM nnaHOM o006pa3oBaTenbHOMW OpraHuM3aymMm Ha
2022/2023 y4yebHbIii rog.

Pa3paboTunKkum:
renoy pA NMK npenogasatesb P.M.CynelimaHoBa
(mecTo paboThbl) (3aHMMaemas LOMKHOCTb) (vHMUManel, pamnns)
Froy P4 MMk npenojasatesib M.M.MwucpueBa
(mecTo paboTbl) (3aHMMaeMas [LOMKHOCTb) (MHMUManel, Gamununs)



COOAEPXAHWNE

MACMOPT  PABOYEW MPOrPAMMbBI  YUYEBHOW
ANCLUUNNANHDI

CTPYKTYPA VN COAEP>XAHWE YUYEBHOWN ANCUNMNNHbI

YCNOBWUA PEATN3ALNN YUYEBHOW ANCUUNMANHBI

KOHTPO/Ib W OLEHKA PE3Y/IbTATOB OCBOEHUS
YYEBHOW ANCLMMANHBI
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1. MACMNOPT PABOYEW MPOrPAMMbI YYEEHOW AVNCLUUNTNHBI

EcTecTBO3HaHME

1.1. O6nacTb NPMMEHEHNA NpPOrpamMmmbl

Paboyasd nporpamMma  y4yebHOW  AUCUMNAMHBLI  SIBNAETCA  4aCTbld  OCHOBHOWA
npogeccnoHanbHOM 06pa3oBaTeNbHON NporpaMmbl B cooTBeTcTBUM ¢ PTOC no cneynanbHOCTU
crno 44.02.01 [owkKonbHOe o06pa3oBaHMe, BXOASLIEA B COCTaB YKPYMHEHHOW rpynnbi
npoteccuii  44.00.00 O6pa3oBaHMe W NegarorMyeckMe HaykKm N0 HanpaeBAeHUIO
O6pa3oBaHMe 1 Nefarormnyeckme Hayku.

1.2. MecTo AUCUMNAMHbI B CTPYKTYPe OCHOBHOW MNpPOgecCMOHasnbHOM 06pa3oBaTeNbHOM
nporpaMmmbl: AUCLUNANHA BXOAWUT B LNKN 6a30BbiX 06Le06pa3oBaTelbHbIX AUCLUNINH.

1.3. Llenn v 3agaumn gucunnanHbl - Tpe6oBaHUA K pesynbTaTtaM 0CBOEHUSI AUCLMNINHBI:

B pe3synibTate 0CBOEHUSA AUCUUNANHBI 06YYaloLWMNIACA JOHKEH YMETb:

- NPUBOAUTL NPMMEPbI 3KCNEPUMEHTOB 1 (MAK) HAGMOAEHWA, 060CHOBbLIBAIOLLNX:
aTOMHO-MOJNEKY/IAPHOE CTPOEHMe BELLeCTBa, CYLLeCTBOBaHMe
371eKTPOMArHMTHOIO MOMA U B3aMMOCBS3b 31EKTPUYECKOr0 U MarHUTHOIO NoJien,
BOJIHOBbIE M KOPMYCKY/NSPHblE CBONCTBA CBeTa, HEOOPaTUMOCTb TEMNOBbIX
npoueccos, pasberaHue rasiakTuK, 3aBUCMMOCTb CBONCTB BelLecTBa OT
CTPYKTYpPbl MOJIEKY/I, 38BUCMMOCTb CKOPOCTM XMUMUYECKON peakunmn ot
TeMMepaTypbl ¥ KaTannm3aTopoB, KETOYHOe CTPOEHME XUBbIX OPraHM3mMoB, PO/b
OHK Kak HocuTens HacnefCTBEHHON UH(OPMaLUK, 3BONKOLMIO XXUBOW NPUPOAbI,
npeBpaLleHns 3HEPrUn N BEPOATHOCTHbIN XapaKTep NpoLecCoB B XXUBOM U
HeXMBOW NpuUpoge, B3aMMOCBA3b KOMMOHEHTOB 3KOCUCTEMbI, BIUAHUE
LeATeNbHOCTN Ye/loBeKa Ha 9KOCUCTEMbI;

- 00BbACHATL NPUKNAAHOE 3HAUYEHNE BAXKHEMLLMX AOCTUMXKEHWI B 061acTu
eCTeCTBEHHbIX HayK [AN15: pa3BUTUS IHEPreTUKK, TpaHCcnopTa U CPeaCcTB CBA3MN,
NONYYEeHUA CUHTETUYECKUX MaTepmnanos C 3afjlaHHbIMW CBOMNCTBaMK, CO3LaHNA
OMOTEXHOMOTNI, NeYeHUA NH(EKLMOHHBIX 3a60/1eBaHNIA, OXpaHbl OKPY>XXatoLLei
cpenbl;

- BbIABUraTb rMMNOTE3bl U Npeanaratb NyT¥ UX NPOBEPKN, AeNnaTb BbIBOAbI Ha
OCHOBE 3KCMEepPMMeHTaNbHbIX AaHHbIX, MPeACTaBNeHHbIX B BUAE rpaduka,
TabNuLbl UK guarpammbl;

- paboTaTb C eCTECTBEHHO-HAY4YHOW MH(OpPMaLIMell, cofepKallleincs B COOOLLEHNAX
CMMW, nHTepHeT-pecypcax, Hay4yHO-NONYyAsipHON nuTepaType: BNafeTb MeToaaMu
NMOWCKa, BbIAeNIATb CMbIC/IOBYH) OCHOBY U OLLeHMBATb [OCTOBEPHOCTb
NH(popMaLuu;

- UCMONb30BaTh NPUOOPETEHHbIE 3HAHUSA Y YMEHUSA B MPAKTUYECKON LeATeIbHOCTH
1 NOBCEAHEBHOWN YXWU3HU ANS:

- OLEHKM BMIMAHWA HA OPraHnU3M YenoBeKa 3N1eKTPOMarHUTHbIX BOJH U
pPagMoaKTUBHbIX N3NYYEHWNIA;

- 3HeprocbepekeHus;

- 6€30MacHOro MCcnosb30BaHUsA MaTepnanoB N XMMUYECKNX BELLECTB B ObITY;

- NPOPUNAKTUKN NHEKLNMOHHBIX 3a60M1€BaHN, HUKOTUHOBOM, anKoronbHOM 1
HAapKOTMYECKON 3aBUCUMMOCTER;

- 0CO3HAHHbIX MYHbIX AEACTBUIA NO OXpaHe OKPYXKatlllein cpeasbl



B pe3ynbTaTe 0CBOEHMA AUCLMNANHBLI 06yYaloLWNIACH JOMKEH 3HATD:

- CMbIC/1 NOHATUIA: €CTECTBEHHO - Hay4YHbI MEeTOJ NO3HaHWUA,
3M1eKTPOMArHUTHOE Nose, 3IEKTPOMAarHMTHbIE BOMHbI, KBAHT, 3BO/OLNSA
BceneHHoi, 60nbLoi B3pbiB, COMHEYHas CUCTEMA, ranakTuka, nepuognyeckuii
3aKOH, XMMMUYecKasa CBA3b, XMMUYecKas peakuuns, Makpomosiekyna, 6enok,
KaTanusaTtop, (hepMeHT, KneTka, auddepeHumnauma knetok, AHK, supyc,
6uonornyeckasa agonoumsa, bnopasHoobpasme, opraHn3m, Nonynauus,
aKkocucTtema, buocgepa, IHTPONKA, caMoopraHu3auuns;

- BKNaf BENNKUX YUYEHbIX B ()OPMUPOBaHNE COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTMHbI MUPa,;

1.4. PeKomeHAYyeMOe KO/INYECTBO HacOB Ha OCBOEHWe nporpaMmmMbl AUCLUN/INHDI:

MaKCMMasibHOl y4e6HOIM Harpysku obyuvatouierocs 176 yacos, B TOM YuUche:
0043aTeNbHON ayfMTOPHOW y4ebHON Harpyskmn obyvatowerocs 117 4acos;
camocToATeNbHOW paboTbl 06yyatoLlerocs 59 yacos.



2. CTPYKTYPA N COAEP>XXAHWE YYEBHOWN ANCLUUNMNNHBI
2.1. O6bem yuyebHOM AUCLUUNANHBI U BUAbI Y4e6HOW paboThbl

Bupg yyebHon paboTbl

MaKcumanbHas yuebHasa Harpyska (Bcero)
Ob6s3aTenbHaa ayguTopHas ydebHaa Harpyska (Bcero)
B TOM 4uCre:

nabopaTopHble 3aHATUSA

npakTUyeckune 3aHATUSA

KOHTPO/IbHbIE PaboThl

KypcoBasi paboTta (npoekT) (ecnm npeaycMOTPEHO)
CamocTosiTenbHas paboTa cTygeHTa (BCero)
B TOM YuCnE:

pelleHmne 3aga4

ohopmaeHne OTUYETOB

paboTa ¢ yYeOHUKOM

NnoAroToBKa LOKNAafo0B U pedepaTos

MTorosasa atrectaumnsa B popme AngepeHLMpoBaHHOIO 3a4éTa

O6bem vacos

176
117

30

59



2.2 TemaTMYeCKNIA NSaH U cofiepXXaHne y4ebHo AncumnanHbl «EcTecTBO3HaHME

HanmeHoBaHue
pasfenoB u TeM
1

Paspgen 1
MexaHuKa

Tema 1.1.
KunHemaTtuka.

Tema 1.2.
JvHaMmnka

Tema 1.3.
KonebaHunsa u

BOJTHbI

CopepxaHue yuebHOro matepuana, nabopatopHble paboTbl U NPaKTUYECKNE 3aHATUS,
camocToAaTenbHaa paboTa o6yvarolmMxcs, KypcoBas paborta (MpoekT)
2

CogpiepxaHue yuye6Horo matepuana

1 MexaHn4yeckoe aBUXKeHNEe ero OTHOCUTENBLHOCTb.

NabopatopHble paboThl

MMpakTnyeckue 3aHATUA

KOHTpO/ibHble paboThl
CamocToaTenbHas paboTa 06y4aroLmxcs
CogepxxaHue yyebHOro matepuana

1 3akoHbl guHaMUKN HblOTOHA.

2 Cwunbl B Npupoge: ynpyrocTtb, TPEHUE, CUJIbI TAXECTU. 3aKOH BCEMUPHOTO

TAroTeHnsa. HesecomocCTb.
3 WMmnynbc. 3aKOH COXpaHEHMA UMMYybCa U PeaKTUBHOE ABVKEHNE

4  TloTeHUManbHas N KUHETUYECKAs 3HEpPrus. 3aKOH COXPaHEHUS MeXaHNYECKO
3Hepruun. PaboTta 1 MOLLHOCTb.

JlabopaTopHble paboTsl

1 Wa3mepeHne mogyna FOHra pesuHsl.
[MpakTnyeckue 3aHATUA
KoOHTponbHbIe paboThl

CamocTosATeNbHas pa6oTa 06yyvatoLnxcs

KoHcnekT. "[pakTuyeckue 3afgayun mexaHukm "

CogepxaHue yyeGHOro matepuana

1 MexaHn4yeckme konebaHus. Mepnog 1 yactota KonebaHmin. MexaHUYeCKMe BOJHbI.
2 CsoiicTBa BOMH. 3BYKOBbI€ BOMHbI. ¥ IbTPa3ByK M €ro UCMO/b30BaHNE B TEXHUKE N MeAuLMHE.

O6bem yacos YpoBeHb
0CBOEHUS
3 4
12
1
1
4 1
1
2
2



NabopaTopHble paboThl -
MpakTuyeckne 3aHATUA -
KoHTponbHbIe paboThl 1
CamocTosTenspHaa paborta obyyaroLmxcs -

Pazpmen 2.
Tennosble 9
ABNIEHUSA
CopepxaHve y4yebHOro matepunana
NcTopus aTOMUCTUYECKMX YYeHnii. HabnogeHna 1 ONbITbl, NOTBEPX4a- HOLLMEe aTOMHO-
1 MONEKYNApHOe CTpoeHMe BelecTBa. Pasmepbl 1 macca Monekyn. KonuyecTso BellecTsa.
Tema 2.1. TennoBoe gBMXeHMe. TemnepaTtypa Kak Mepa CpefHeli KWHETUYECKON 3HEeprum YacTul,. 1
OcHoBbI 5 O6bsACHEeHMe arperaTHbIX COCTOAHWUI BelecTBa 1 (ha30BbIX NePexoa0B MeXAy HUMU Ha
MONIEKYNAPHO- OCHOBaHWN aTOMHO-MOIEKYNAPHbLIX NpeAcTaBeHuWiA
KWHETUYeCKOM NabopaTopHble paboThl
Teopumn 1 OnbiTHas NpoBepKa 3akoHa [eit-Jlroccaka. 2
MpakTnyeckune 3aHATUA
KOHTpObHbIE paboThl ,
CamocTodATeNIbHasd paboTa 06yyaroLmnxcs -
CopeprxkaHve yyebHOro marepmana
3aKOH COXpaHeHUs aHeprum B TeNI0BbIX npoueccax. HeobpaTuMblli XapakTep TenaoBbIX
1 npoueccos.
0
o Tennosble MalNHbI, UX NPUMEHEHNE.
Tema 2.3. O 3konormyeckme npobnembl, CBA3aHHbIE C NPUMEHEHNEM TENNOBLIX MaWMH K Npobnema
TepMogMHaMuKa. HeprocobepexxeHms.

JlabopaTopHble paboThl -
MpaKTuyeckune 3aHATUA :
KoHTponbHble paboThbl 1
CamocTosATeNnbHas paboTa 0byyatoumxcs

Pebepat « TensoBble gBUraTenn»

Pazgen 3. 32



ONeKTpo-
MarHuTHbIe
ABJIEHNA

Tema 3.1.
OnekTpocTaTtnka

Tema 3.2.
MoCTOAHHbIN
3NEeKTPUYECKUIA
TOK.

Tema 3.3.
ONneKTpo-
MarHuTHas
WHAYKUMA

CogepxxaHue yyebHOro matepuana
AnekTpuyeckme 3apagbl 1 UX B3aMMOLENCTBUE. DNeKTPUYECKOoe noJie.
MpOBOAHMKMN 1 U30NATOPbLI B 3NEKTPUUYECKOM NOJIe.
JlabopaTopHble paboThl
MpakTnyeckne 3aHATUA
KOHTpO/ibHbIEe paboThl
CamocToATenbHaa paboTa obyvaroLwmxcs
KoHcnekT «lMonspusauns gnaneKTpuKos»
CogepxxaHue yyebHOro marepuana
MOCTOAHHbIN 3neKTpuyecknii ToK. Cuna Toka, HanpsXXeHue, aNeKTPUYeckoe CONPOTUBAEHNME.
3akoH Oma gns yyacTka Lenu.
2 TennoBoe AeNCTBUE 3NEKTPUUECKOro ToKa. 3akoH [xoyna -fleHua
§ MarnuTHoe none Toka. [leicTBMe MarHUTHOrO MoNs Ha NPOBOAHMK C TOKOM. DeKTPOABUraTe/b
JlabopaTopHble paboThl
1 Co6opKa 3/1IeKTPUYECKON Lenn 1 n3MepeHune CuUbl TOKa M HanpsXXeHns Ha pas/iMyHbIX yyacTKax
2 WN3yyeHwue nocnefoBaTe/IbHOro 1 nNapansie/ilsHoro coeguHeHUs NPOBOLHUKOB
N3mepernne 34C 1 BHYTPEHHEro coOnpoTUB/IEHNA NCTOYHMKA TOKa.
MpakTu4yeckne 3aHATUA
KOHTpOnbHbIe paboThl
CamocTtoaTenbHasa paboTta obydaroLmxcs
Pehepat «MpuMeHeHWe TENNOBOrO AeNCTBUSA 3EKTPUYECKOTO TOKa»
CogepxxaHue yyebHOro marepuana
ABNeHMe 3N1eKTPOMarHUTHON MHAYKUMW. DNeKTporeHepatop. MepemMeHHbIn 3/1eKTPUUYECKU TOK
Mony4yeHune 1 nepejaya 3/MIeKTPOIHEPTUN.
NabopaTopHble paboTsl
1 W3mepenne 34C uHayKunn.
lMpakTnyeckme 3aHATUA
KOHTpOnbHbIE PaboThl
CamocTtoAaTenbHas paboTa 06y4varoLmxcs
Pethepat «dapajein 1 OTKPbITUE 3NEKTPOMArHUTHOW UHAYKL N



Tema 3.4.
DneKTpo-
MarHuTHbIe
BOJIHbI

Pasgen 4.
CTpoeHune aTtoma
N KBaHTOBas
hursnka.

Tema 4.1.
ATOMHas
hursmka.

Tema 4.2.
dusmnka
aTOMHOrO0 fagpa.

KoHcnekT «M3yyeHune npasuna JleHua»

CopepxxaHve yuyebHOro matepunana
DNeKTpoMarHMTHble BONHbI. Pagnocessb 1 TeneBujeHne. CBeT Kak 3/1eKTpOMarHMTHas BOJHA.
VHTephepeHUmnsa 1 anpakumns ceeta.

NabopaTtopHble paboThbl

1 W3mepeHue nokasaTens nNpenoMaeHns cTekna.

2 VI3mepeHve 4IMHbI CBETOBOMN BOJHbI.

5 HabntogeHue CNOLWHOIO U MHENYaToro cnekTpa.

MMpakTnyeckne 3aHATUA

KOHTpPO/bHbIE PabOThI

CamocTosiTenbHas paboTa 06yvaroLInXCs

KoHCNeKT «3/1eKTPOMarHMTHoe none»

PethepaT «CoBpeMeHHass MOOGUNbHAs CBA3b»

Copep>xaHve yyebHOro marepuana

1 ®oTo3theKT 1 KOPNyCcKynspHble CBOKCTBa cBeTa. cnonb3oBaHne (oToadheKTa B TEXHUKE.
CTpoeHue atoma. MNnaHeTapHas mogens v Mmogens bopa. lornoweHne n ncnyckaHue ceeta
aToMoMm. KBaHTOBaHMWe aHepruun. MpuHumn A4eicTBUA U UCNO/b30BaHMe nasepa.

NabopaTtopHble paboThl

MpakTnyeckune 3aHATUSA

KOHTpONbHble paboThl
CamocTosiTeNbHasA paboTa 06y4aroLnxcs
CopepxxaHue y4yebHOro matepuana

1

JHeprvda pacLensieHns aTOMHOTO0 fgpa. AnepHas aHepreTnka v 3Koornyeckne npobemsi,
CBfA3aHHbIE C ee UCMNO0/Ib30BaHNEM

NabopatopHble paboThbl

[MpakTnyeckne 3aHATUA

KOHTpObHbIE paboThl

CTpOGHI/Ie aToOMHOTIo faapa. PagnoakTuBHble N3Ny4YeHna n nx BO3,CI,€VICTBI/I€ Ha XXNBbl€ OPraHNU3Mbl.

()

10



Paszgen 5.
Xnmmnyeckue
npoweccobl B
ruapocepe wn
aTmocepe.

Tema 5.1.

Boga, pacTteopbl.

Temab.2.
XUMUnyeckue
npoueccol B
aTMmocepe.

CamocTosTensHasa paboTta obyyarowmxcs
KoHcnekT «J/IloMUHEeCUeHUNA»

KoHcnekT «buonornyeckoe fencTsme paguawmm»
Pedepat «MpumeHeHne na3epoB»

CofepxaHue y4e6HOro matepuana

1 BsegeHve.
Boga BOKpyr Hac. Pu3nyecKkme 1 XMMUYECKME CBOICTBA BOAbI.
2 PactBopeHvie TBepAbIX BELUECTB M rasoB. MaccoBas [ONs BellecTsa.

BogaHble pecypcbl 3emnm. KauectBo Bofbl. 3arpssHUTENN BOAbIW CMOCO6bI QUUCTKM. OMpecHeHne BOAbl-
YKeCTkas Bofa 1 Cnocobbl ee yMAryeHus.
JabopatopHble paboThl

CogepxxaHue yyebHoro matepuana

1 PeweHune 3afay Ha Hax0XAeHWe MacCOBOW A0NM BeLiecTBa B pacTBOpe.

2 OuuncTka 3arpsisHeHHOW BOAb.

3 YcTpaHeHue >XeCTKOCTU BOAbI

KoHTposibHble paboThl

CamocTosTeNlbHasA paboTa obyvaroLwmnxcs

npopaboTka KOHCMEKTOB 3aHATUI, y4ebHOW nnuTepaTypbl (M0 BonNpocam K naparpadam, rnasam
y4ebHbIX NocobuiA, COCTaBIEHHbIM NpernojasaTesieM);

Copep>xaHune y4yebHOro matepuana

1 Xwumundyecknii coctaB Bo3gyxa. ATmocdepa u Kaumart.

2 3arpsi3HeHue aTtMoc(epbl M ero UCTOYHMKU. O30HOBbIE [bIPbI.

3 KucnotHble poxaun. Kucnotel 1 wenoyn. MNokasatenb KUCNOTHOCTM pacTBOpos pH.
JlabopaTopHble paboThl

26



Pasnen 6.
XumMua un
opraHunsm
yenoBekKa.
Tema 6.1.
HeopraHunyeckue
BellecTBa B
opraHusme
Ye/l0BEKa.

Tema 6.2.
OpraHuyeckue
BellecTBa B
opraHusme
YenoBeka.

CopepxaHvie y4ebHOro Matepuana
1 CocTtaBneHve (OpMy/ BewecTB MO WX HasBaHuAM. OnpegeneHue cpefbl pacTBOPOB.
2 MexaHn3am 06pa30oBaHUsA KUCAOTHbLIX [JOXAEN.
KOHTpONbHbIe paboThl
CamocTosiTeNlbHasA paboTa 06yyaroLWmnxcs:
npopaboTKa KOHCNEKTOB 3aHATUI, y4e6HON nuTepaTypbl (N0 BOonpocam K naparpadam, rnasam
yuebOHbIX MOCObuUiA, COCTaBNEHHbIM MpenoAaBaTeniemM); NOAroToBKa pedepaTtoB Mo TemaM:
- CoBpemeHHble MeToAbl 06e33apaKmMBaHuUA BOfbI.
- OxpaHa OKpyXatwlleid cpedbl OT XMMUYECKOrO 3arpsa3HeHus.
- PacTtBopbl BOKpYr Hac.
- OCHOBHble 3arpsA3HMTENN aTMoCHepsbl.
- BnuvsHue 3arpsasHeHns atMocepbl Ha 340pPOBbe 4eNOBeKa.
- 3awmTa 030HOBOr0 3KpaHa OT XMMMWYECKOro 3arps3HeHus.

CopepxaHue y4yebHOro matepunana

1 Xumuyeckunit coctaB KneTku. Makpo3anemeHTbl, MUKPO3NEMEHTbI, YbTPAMUKPOIIEMEHTbI.

JlabopaTtopHble paboThl

MMpakTuyeckne 3aHATUSA

KoHTponbHbIe paboTsl

CamocToATeNIbHasd paboTa 0byyaroLmnxcs

npopaboTKa KOHCNEKTOB 3aHATWIA, y4e6HOW NnTepaTypbl;

CopepxaHve yyebHOro matepuana

1 ¥Yrnesogopodbl. MpUPOAHbIA N NONYTHbIA He(TAHOW rasbl.

2 HedTb 1 ee nepepaboTka. 3arpsisHeHVEe OKpy>Xatlolein cpefbl NpogyKTamu nepepaboTku
HedTw.

$ opHoaToMHble npegenbHble CAUPTbl. BAnsHME ankorons Ha opraHusMm feteid U NOAPOCTKOB.

33

20

12



Pasgen 7.
Hanb6onee obuine
npeacTaBNeHNsA 0
YKU3HU

Tema 7.1. Knetka
- eQuHMLA XXNBOTO

9
1

Anbpgerngbl. Kap6oHoBble KMCNOTbl. COXHbIE 3¢upbl.

OCHOBHbIE >XW3HEHHO HEO6XO0A4MMble COeAVNHEHMUA: BENKN, XXTPbl, YINeBOAbl, BUTAMUHbI. XXupbl,
X POSib B OpraHuM3Me, XONecTEepuH.

YrneBofbl- rNaBHbli UCTOYHWUK 3HEPTrUW B OpraHuUsMe.

Ponb 6enkoB B opraHusme. CTpoeHne OenKOBbIX MOMEKY.

MwuHepanbHble N OpraHMYeckue BellecTBa B MPOAYKTaxX MNUTaHUA, NULLeBble J006aBKMW.
CbanaHcMpoBaHHOE MNUTaHMe.

PeweHune 3afgay Ha onpegeneHvie (Gopmyn YrneBofoB.

BbiBOA (hopMyn HeopraHMYeCKUX BeLlecTB MO BaNeHTHOCTM 3/1EMEHTOB.

KoHTponbHbIE paboThl

CamocToATenbHasa paboTta obyyatoLmnxcs

npopaboTKa KOHCMEKTOB 3aHATWIA, Y4eOHOW nuTepaTypbl (N0 BONpocam K naparpadgam, rnasam
yuebHbIX N0Co6uin); NnoaroToBKa pedepata (KOMNbIOTEPHONM Npe3eHTaunmn) No O4HOM 13 TeM:

- JKONnorunyeckme acnekTbl MCMOMb30BaHMA YrNeBOAOPOAHOIO CbIpbS.
- OTaHoN - Bennyaiiliee 6naro U CTpallHOe 3/10.

- JKu3Hb - 3TO CMoCo6 CyLlecTBOBaHUSA 6GENKOBbIX Ten.

- 3HayeHMe 6eNKOBON W YrNeBOAHON NWWM ANA 4YenoBeka.

- bBonesHu, BbI3BaHHbIE AePULUTOM BUTAMUHOB.

Cofiep>KaHue yue6HOro matepuana

1

MOHATUE «KM3Hb». OCHOBHbIE MPU3HAKMN XMBOTO: NUTaHWE, AblXaHWE, BblgeNeHme,
pasfApaXKMMOCTb, MOLBMXHOCTb, PA3MHOXEHWE, POCT U pa3BUTHE. MOHATNE «OPraHN3M».
Pa3H006pasmne XXMBbIX OPraHU3MOB, MPUHLUMBI UX KNnaccupmKaumum.

KneTtka - egnHunua CTpoeHns

N XXU3HeaeATeIbHOCTM opraHnsma. O6MeH BelecTB M NpeBpalleHne 3HePTrUn B KeTKe.
Monekyna

OHK - HocuTenb HacneACTBEHHON MH(OpPMaL UK.
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Tema 7.2. YpOBHM
opraHusauunm
XVBOW MPUPOAbI

Tema 7.3. OCHOBbI
yyeHus o6
3BO/IIOLMN

MpakTuyeckasa pabota
1 W3y4yeHne CTPOEHUSA KNETOK N TKaHein

KOHTpO/IbHbIEe paboTsl
CamocToAaTenbHas paboTa obydaroLwmxcs

npopaboTKa KOHCMEKTOB 3aHATUIA, y4ebHOI nuTepaTypbl (MO BOMpocaM K naparpadgam, rnaBam
yuebHbIX MOCO6UiA); noaroToBka pedeparta (KOMMNbIOTEPHON Npe3eHTaLMKn) N0 OAHOWN N3 TeM:

- Benkn, aMMHOKNCNOTBI.

- HyknenHoBble KUCNOTbI, AT®.

- CX0ACTBO XMMMWYECKOro cocTaBa KNeTOK pa3HblX OpPraHn3MOB KakK A0Ka3aTenbCTBO MX
pPOACTBa.
CopepxaHue yyebHOro matepmana
1 YpoBHW opraHusaumm XX1BOW NPUPOAbI: KNeTOUYHbI, OpraHn3MeHHbI, HagopraHU3MeHHbIN.

NabopaTopHble paboThl

lMpakTnyeckme 3aHATUA

KOHTponbHbIe paboThl
CamocToaTenbHas paboTa obyvatowmxcs

CofepxxaHue yyebHOro marepmana
1 3SBONOLUS XUBOTO.

2 [ABMXyLMe Cubl 3BONOLMN: HACNeACTBEHHOCTb, M3MEHYMBOCTb, ECTECTBEHHbI 0TOOP.
NabopatopHble paboThl

MpakTUYecKme 3aHATUA
KOHTpoNbHbIe paboThl

CamocTtoaTenbHas paboTa 06yyaroLnxcs:

npopaboTKa KOHCMEKTOB 3aHATWIA, Y4eOHOW nuTepaTypbl (N0 BoMnpocam K mnaparpadam, rnaBam

y4ebOHbIX NOCO6UIA, COCTaBNEHHbIM NpenojaBartesnem);
NoOAroTOBKa pedepaTtoB (NpeseHTayuii) No Temawm:
- MeTadmanyecknini nepuos B UCTOPUU OGUONOTUN.
- [lepBoe 3BonwoLMoOHHOE yuyeHue XK.b.Jlamapka.
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Paspgen 8.
OpraHusm
yenoBeka u
OCHOBHbIe
NPosAB/EHNA ero
XU3HeaeAaATebHOe
™

Tema 8.1.
OpraHusm
yenoseka. O6LKiA
0630p

Tema 8.2.
MuuwesapuTesb-
Hasa cmuctema

- bopbba 3a cyuiecTBOBaHME W eCTECTBEHHbI OTOOp - ABVXYLLME CUMblI 3BONOLUN.
- TBopueckass ponb €CTECTBEHHOro 0T6opa. [ABMXYULIMA WU CTabUAM3MpyroLWnin ot6op.
- OTHOCUTENbHbLIVA XapaKTep MPMUCNOCO6/1eHHOCTU OpraHn3MoB.

- Mukpoasontouna. CoBpeMeHHble NpeAcTaBfeHns 0 BMA006pa3oBaHUN .

- [naBHble HanpaBneHUs 3BOMIOLUN.

CopgepxaHue yyebHOro matepmana

1 TkaHu, opraHbl U CUCTEMbl OPraHOB YesloBeKa.

JlabopaTopHble paboTsl

MpakTnyeckune 3aHATUSA

KOHTpPONbHbIE paboThbl

CamocToaTenbHas pabota 06yyaroLwmxcs:

npopaboTKa KOHCMEKTOB 3aHATWIA, y4yebHOW nuTepatypbl (MO BompocaM K naparpaam, rnaesam

y4ebOHbIX M0CO6Uin, cocTaBNEHHbIM NpenojaBatenem);

CopgepxxaHue yyebHOro marepumana

1 TMwuTaHue. 3HayeHVe NUTAHUA A4N1A POCTa, Pa3BUTUA N XU3HEAEeATEIbHOCTU OpraHu3ma.
MuieBapeHne Kak NpoLecc Gr3nyeckom n XMmMmn4yeckon o6paboTkn nuwmn. Cncrtema
NULeBapuTeNIbHbIX OpraHoB. MpefynpexaeHue NULLEBbIX OTPaBieHWiA - GprOLWHOro Tuda,
AV3EHTEpPUN, Xonepbl. FacTpUT 1 LMPPO3 NeYeHN Kak pe3ynbTaT BAUSHUA ankorons u HUKOTUHa
Ha OpraHu3Mm.

MpakTnyeckas paboTa

1 [elicTBMe C/IOHbI Ha Kpaxmar.

MpakKTuyeckne 3aHATUA

KOHTPO/bHbIE paboThl

CamocTtoaTenbHas paboTa 06yyaroLmMxcs:

npopaboTKa KOHCNEKTOB 3aHATWIA, y4ebHOW nuTepaTypbl (MO Bompocam K naparpaam, rnasam

y4ebHbIX MOCO6WUIA, COCTAB/IEHHbLIM MPENoJaBaTenem);
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Tema 8.3.
[bixatenbHas
cuctema

Tema 8.4. OnopHo
—/iBUraTesibHas
cucTema

Tema 8.5.Kposb,
KpoBoob6paleHune

Tema 8.6.

Copep>xaHue yyebHOro marepuana

1 [bixaHne opraHu3mMoB Kak crnoco6b nosyyeHus sHeprun. OpraHbl AbiXxaHus. XXU3HeHHad eMKOCTb
nerkux. TpeHMpOBKa OpraHoB AbiXxaHus. bonesHn opraHoB AbIXaHWs U UX NPogunakTmKa.
KypeHune Kak pakTop pucka.

NabopatopHble paboTsl

lMpakTu4yecKne 3aHATUSA

KOHTpOnbHbIe paboThl

CamocTosATeNbHaa paboTa 00yUatoLLNXCS:

npopaboTKa KOHCMEKTOB 3aHATWIA, y4eOHOW nnuTepaTypbl (M0 BonpocaM K naparpadgam, rnasam

y4eOHbIX NOCO6MIA, COCTABNEHHbIM MPENoAaBaTenem);

CopepxaHue y4ebHOro matepuana

1 [suxeHune. KOCTU, MbILLbI, CYXOXWUINSA - KOMMOHEHTbI OMOPHO-ABUraTe/IbHON CUCTEMBI.
MblLWeYHble ABMKEHNSA N X PErYNauna.

2 YTOMMIeHMe MbiliL, NPX CTaTUYECKOI 1 MHAMUYeCKol paboTe. 3MeHeHWe MbiLLbl NpK
TPEHWPOBKe, NOCNEACTBUS TUNOANHAMUW. TTPUYMHBI HapyLLEHNS 0CaHKW W pa3BUTUSA
MAOCKOCTOMMKS.

NabopaTopHble paboThl

MpakTnyeckune 3aHATUA

KOHTpOnbHbIe paboThl

CamocToaTenbHaa paboTa 06yyatoLLnMXcs:

npopaboTKa KOHCMEKTOB 3aHATWIA, y4eOHON nuTepaTypbl (N0 BOoNpocam K naparpadam, rnaBam

y4eOHbIX NOCO6UIA, COCTaBIEHHbIM MPenojaBaTesnem);

Cogfep>xaHue yyebHoro matepmana

1 BHyTpeHHAa cpefa opraHn3mMa: KpoBb, TKaHEBas XXUAKOCTb, num@a. OCHOBHble (DYHKLMN KPOBMW.
KpoBeHocHas cucrema.

2  WMMYHUTET N UMMYHHaa cuctema. baktepun n BUpyCbl Kak NpuYmnHa MHPEKLNOHHbIX
3a60/1€BaHMIA.

MpakTuyeckas paboTa

1 W3yyeHune KpPOBM Ye/ioBeKa W NATYLIKN NOS MUKPOCKOMOM.

MpakTuyeckKmne 3aHATUA

KOHTpO/IbHbIE paboThl

CamocToaTensHas pabota obyvatoLmxcs

CopaepkaHue yue6HOro matepuana
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HpuBnayanbHoe
passutune
opraHusma

Pasgen 9.
UenoBek u
OKpYy>karouias
cpega

Tema 9.1.
OKOCUCTEMBI

Tema 9.2.
OpraHusm n cpega

1 WHauBnayanbHoe pasBMTMe opraHu3ma. onoBoe cospeBaHne. MeHCTpyauus U NoaIloLms.
OnnopgoTBopeHue. O6pa3oBaHMe U pa3BUTUE 3apojbllla U nnoja. bepeMeHHOCTb 1 pofbl.

2 BnusAHne HapKOreHHbIX BewecTB (Tabaka, aflkorons, HApKOTMKOB) Ha pasBuTHE U 340POBbe
yenoseka. HacneacTBeHHble U BPOX/AEHHbIE 3a60/1€BaHMA, NepeaaroLmecs noaoBbIM NyTeM:
cnuna, cudunuc n gp.

NabopatopHble paboThl

MMpakTnyeckne 3aHATUA

KOHTpOnbHbIE paboThl

CamocTtoaTenbHasa paboTa obydaroLwmxcs:

npopaboTKa KOHCMEKTOB 3aHATWIA, YUeOHOI nuTepaTypbl (MO BONpocaM K naparpadam, rnaBam

y4ebHbIX MOCO6UIA, COCTaBNEHHbIM NpenojaBaTenieM);

Cogep>xaHue yyebHoro martepmana

1 ToHATUSA 6uoreoLeHo3a, 3KOCUCTEMbI U Brocdepbl. YCTOWYNBOCTb 3KOCUCTEM.

NabopaTtopHble paboThbl

MpakTUyeckune 3aHATUSA

KOHTpo/bHblE paboTl

CamocToaTenbHaa pabota obyyatoLuxcs:

Cogfep>xaHue yyebHoro martepmana

1 Bo3gelicTBMe 3KONOTMYECKMX (haKTOPOB Ha OpraHn3M 4esoBeka W BAWAHUE [eATeNbHOCTU
4eNOBEKA Ha OKPYXXaloLLYH cpedy (S40XUMMKATbI, MPOMbILLNEHHbIE 0TXOAbl, paguauuns u gpyrue
3arpsasHeHuns). PaunoHanbHoe Npupoaonosib3oBaHue.

NabopatopHble paboThl

[MpakTnyeckue 3aHATUA

KOHTpO/IbHbIE PaboThl

CamocToaTenbHas paboTa obyvarowmxes:

npopaboTKa KOHCMEKTOB 3aHATWIA, Yy4yebHON nuTepaTypbl (MO BOMpocam K naparpadgam, rnasam

y4ebHbIX N0CO6UIA, COCTaBIEHHbIM MPenojaBaTesiem);

MpumMepHas TeMaTuKa KypCcoBOi paboThl (MpoekTa) He NpeayCMOTPEHO
CamocTonATenbHas paboTta 06yvatoLWMXca Haf KypcoBoi paboToi (MPOEKTOM)  He NnpeaycMOTPeHo
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[na xapakTepucTUKM YPOBHA OCBOEHMSA y4eOHOro marepuana UCnosb3yrTcs cregytowme 0603HaYeHns:

1. - 03HaKOMUTENbHbIWA (y3HaBaHWe paHee M3y4YeHHbIX 00bEKTOB, CBOMCTB);

.- penpofyKTUBHbIW (BbIMOMHEHWE AeATENLHOCTM NO 06pasLy, UHCTPYKUUN UK NOS PYKOBOLCTBOM)

5. - NPOAYKTUBHbBIA (NNaHUpOBaHME Y CAMOCTOATE/IbHOE BbIMOSIHEHWE [LeATENbHOCTH, pelleHne Npo6ieMHbIX 3a4ay)
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3. YCNOBUA PEANTU3ALNN PABOYEW MPOTPAMMbBI ANCLUUMINHBI

3.1. Tpe6oBaHNA K MUHUMANILHOMY MaTepuasibHO-TEXHUYECKOMY 06ecrneyveHunio

Peanu3auuMa nporpaMMbl AUCUUNAWHBLI  TpebyeT Hanuumsa y4yebHOro KabuHeTa «XUMUA»,
nabopatopun «dusnka» 1 KabuHeta «brnonorms».

O6opyaoBaHue yuebHol nabopaTopun «Pusmkax»:
nocafoyHble MecTa N0 KONNYeCTBY CTY[EHTOB;
- pabouee mecTo npenofasarens;
- KOMMNEKT Yy4yeb6HO-MeTOAMYECKON [JOKyMeHTauuum (y4ebHMKM U y4yebHble Mocobwms,
COOPHMKM 3a7a4 1 YNPaXXHEHWU, KapTOUYKM-3a4aHNs, KOMMNNEKTbl TECTOBbIX 3afaHuii);
-~ HarnsigHble nocobusa (nnakaTbl, MaKeTbl U CTEHAbI);
- KOMMNNEKTbl JeMOHCTPALMOHHOIO 1 1abopaTOPHOro 060pyA0BaHUS;
- KOMMNAEKT TeMaTuyecknx Tabnuy no BCeM pasgenam Kypca husnku.
TexHun4yeckune cpeacTea 0byueHns nabopatopumn «Pusmkax:

KOMMbIOTEP C /INLUEH3NOHHLIM MNPOrpaMMHbIM  06GecneyeHneM, BUAEOPUNbMbI, 3N1EKTPOHHbIE
YUYEOHUKN.

O6opyaoBaHue y4ebHOro KabnHeTa «XnUMmUs»:
- rocafoyHble MecTa Mo KO/MYEeCTBY CTYLEHTOB;
- pabouee MecTO npenojasarens;
- KOMMNMEKT Yy4yebHO-MeTOAMYecKoh [JoKyMeHTaumm (yyebHMKM WU y4debHble nocobus,
COOPHMKM 3afay, KapTOYKKN-3a[aHWNA);
- HarnsgHole nocobusa (nnakartbl, CTEHAbI);
- KOMMJIeKTbl 1abopaTtopHOro o6opyAoBaHus.
TexHuyeckme cpefcTBa 00yveHUs KabuHeTa « Xummna»:

KOMMbIOTEP C  JINLUEH3WMOHHBLIM  MPOrpaMMHbIM  06GecneyeHWemMm, TeNeBu3op, BULAEOPUIbMbI,
3/M1EKTPOHHbIE YYEOHUKMN.

O6opypaoBaHune yuebHOro KabnHeTta «brnonorus»:
- MnocafoyHble MecTa Mo KOJINYeCTBY CTY[EHTOB;
- paboyee mMecTO npenofasatens;
- KOMMNEeKT Yy4yebHO-MeTOAMYeCcKONn AOKyMeHTauum (y4ebHMKM U y4yebHble nocobus,
KapToUKKN-3afaHuns);
- HarnsgHble nocobus (Nnakatbl, CTeHAbI);
- KOMNMEKTbl AeMOHCTPaLMOHHOI0 060pyL0BaHMS.
TexHMn4YecKune cpeacTea 06ydeHns KabnuHeTa «bronorus»:
TeneBn3op, BUAEOMUIbMbI.

3.2. M'H(hopMaumoHHoe obecneveHne obyveHUs.

MepeyeHb pPeKOMeHAYeMbIX Y4YeOHbIX W34aHUn, WIHTepHeT-pecypcoB, [LOMOJIHUTENbHOM’
nnTepaTypbl.

OCHOBHBbIE NCTOYHUKMU:

1 Makuwes I'. 4., byxosues b. b. ®u3nka. 10 knacc - M., «lMpocseLieHne», 2009.
2. KacbsHoB B. A. ®usumka, 10-11 knacc - M., «[poca», 2009.

3. PoimkeBuy A. M., PoimkeBuy IM. A. C60pHUK 3aday no gusmke - M., «poda», 2009.
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4. NemkoBuy B. IN. C60pHMK 3aaauy no pusnke - M., «lpocselieHne», 2009,

5. I.E. Pygsntuc. Xumuna. 10 knacc - M., «[MpoceeweHne», 2009.

6. A.K. benses, I'. M. Abimwni «O6uwasa 6uonorus» 10-11 knacc-M., «[MpocseLleHne»,
2010.

7. B. K. WymHbiid, . M. Obimwny, A. O. PyBuHckmnin «O6uas 6uonorua» 10-11 knacc- M.,
«[lMpocseLeHne», 2010.

8. Mabpuenan O. C. Xumusd. 10 knacc - M., «lMpoceelueHne», 2009.

[ononHNTENbHbIE NCTOYHUKMN:

1 'pomos C.B. WapoHosa N.B. ®dunsnka, 10— 11. KHura gna npenogasartend. - M., 2009.

2. KabapanH O.®., OpnoB B.A. 9KcnepumeHTanbHble 3afaHnsa no gusnke. 9— 11 Knaccbl: yyebHoe
nocobue ansa obyvarouwmxca. - M., 2010.

3. KacbsiHOoB B.A. MeToanueckme peKoMeHaauMu no MCnonb3oBaHWUIO y4yebHMKOB B.A.KacbsiHoBa
«Pusmka. 10 Kn.», «dusnka. 11 Kn.» Npu n3yyvyeHnn UMK Ha 6a30BOM M NPOGUILHOM YPOBHE. -
M., 2009.

4. KacbsHoB B.A. ®usmka. 10, 11 kn. Tematnyeckoe u NoypoyHoe naaHuposaHue. - M., 2009.

5. FabpuensaH O. C. Xumus ans npenogasatens: y4ebHo-MeToAnYecKoe nocobue/ 0. C.
Fa6bpuensH, I. . TbicoBa- M., 2009.

6. Ma6bpuensH O. C. HactonbHas KHura npenopasatens xumun: 10 knacc/ O. C. abpuensH, I'. T.
JNbicoBa, U. I'. OcTpoymos - M., 2009.

7. TabpuenaH O. C. HacTtonbHasi KHuWra npenofasatens xumumu: 11 knacc B 2 yactax/ O. C.
FabpuensH, . T. JivicoBa, A. I'. BeefeHckas - M., 2009.

8. KysHeuoBa H. E. O6y4yeHMe XMMUM Ha OCHOBE MeXNpeaMeTHON uHTerpaunn/ H. E. Ky3HewoBa,
M. A. Waranos. - M., 2008.

9. bpoBknHa E. T., CoHuH H. WN. Buonorua. MHoroobpasme XuBbix opraHusmos. 10 knacc.
MeToanyeckoe nocobue. - M., 2009.

10. NloBkoBa T. A., CoHuH H. W., buonorus. O6uWMe 3akoHomepHocTM. 10-11 Knacc.
MeToan4yeckoe nocobue. - M., 2009.

OJIeKTPOHHbIE pecypchl:

1 http// irodov. nm. ru

2. http// www. acmephysics. narod.

3. http// www. edu. delfa. net: 8101/ -
4. http// www. lebedev. ru/

5. http// www. n- t.org/

6. http// kuznecova. nm. ru

7. http// www. vvedenskai. Ru
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4. KOHTPO/1b 1 OLLIEHKA PE3Y/IbTATOB OCBOEHUSA YYEBHOW

ANCUNNNNHBI

KOoHTponb ¥ oueHKa pe3ynbTaTOB OCBOEHUS AUCLMNMMHbI OCYLLECTBASETCA MpenojaBaTenemM B
npouecce NpoBeAeHWs NPaKTUYECKMX 3aHATMIA U nabopaTopHbiX paboT, TeCTUPOBaHWA, a Takxe
BbINONHEHNS 00yYaloWMMNCSH NHANBUAYANbHBIX 3a4aHNiA, MPOEKTOB, UCCNeL0BaHWIA.

MTorosbim KOHTPO/IEM 0CBOEHUS obyyvatoLmMmcs AUCUUNINHBI fBnseTcA
AN epeHLMPOBaHHbIN 3a4erT.

Pe3ynbTaTbl 06yyeHUN ®dopMbl U METOAbI KOHTPOA U OLEHKM
(oCBOEHHbIE YMEHUSA, YCBOEHHbIE 3HAHUSA) pe3ynbTaToB 00y4YeHus
YMeHUS:

- NpWBOAWTb MPUMEPbl  3KCMEPUMEHTOB M1
HabngeHnii, 060CHOBbIBAKOWMX: aTOMHO- TeKylnii KOHTPONb B hopMe:
MOJIEKYIAPHOE CTpOeHwue BellecTBa, - MOArOTOBKMW [O0KNAA0B, petepaTos;
CyLLecTBOBaHWEe 3NEKTPOMArHUTHOrO Mons u - paboTbl C y4eOHMKOM M ONMOPHbIMM
B3aMMOCBSI3b 3/1EKTPUYECKOTO W MarHUTHOrO KOHCMeKTaMMu.
nonein,  BO/MHOBble U KOPMYCKYNApHble
CBOICTBA CBETa, HEOOPaTUMOCTb TEMIOBbIX
NpoL,eccoB, 3aBUCUMOCTb CBOMCTB BellecTsa OT
CTPYKTYpPbl MOJEKY/, 3aBUCMMOCTb CKOPOCTU
XUMUYECKO peakuum OT TemnepaTtypbl W
KaTann3aTopoB, K/eTOYHOE CTPOEHME >XMBbIX
opraHusmos, ponb [AHK kKak Hocutensd
HacnefCcTBEHHON  MHG(OpMauun,  3BONHOLUIO
XUBON  NpuUpoAbl, BAUAHUE  AeATeNbHOCTU
Yesl0BeKa Ha 3KOCUCTEMbI;
- 06BACHATL NPUKNaLHOE 3HaYeHne

BaXXHEMLWMNX LOCTMKEHUI B 06nacTu TekyLWwunii KOHTPO/Ib B (hOpMe:
ecTeCTBEHHbIX HayK A/1s: pa3BuTua - 3awuTbl NnabopaTopHbIX paboT;
3HepreTMKM, TpaHCNopTa U CPeACTB CBA3MN, - pelueHuns 3agad,

NONMyYeHNss CUHTETUYECKUX MaTepuanos ¢ - paboTbl CO CNpaBOYHONW NNTepaTypoil.

3aflaHHbIMW CBOMCTBAaMM, CO3aHNS

OMOTEXHONOTWIA, NeYeHNs NHPEKLNOHHbIX

3a60/1eBaHNI, OXpaHbl OKPYXXatoLen cpesbl;

- BbIABUraTb FMMNOTE3bl U NpeanaraTb NyT X  TeKyL Wil KOHTPO/b B (hopMme:

NPOBEPKMN N filenaTb BbIBOAblI HA OCHOBE - pewleHuns 3agad.

9KCMEPUMEHTANIbHbIX JaHHbIX, - 3awuTbl NnabopaTopHbIX paboT;
npeAcTaBNeHHbIX B BUAE rpaguka, Tabnmnubi - TecTupoBaHus;

WA fuarpammsl; - 3aWuTbl UHAUBUAYANbHBIX 3afaHWI

- paboTaTb C eCTECTBEHHO-HAYYHOW TeKyLKnin KOHTPONb B (hOpMeE:
NH(hopMaLMeit, coepalllelics B COOOLEHNSAX - pelleHunsa 3ajad,

CMMW, nHTepHeT - pecypcax, Hay4Ho- - paboTbl CO CNPaBOYHONM NUTEPATYPOIA.
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nonynsapHoO nuTepaType;

- UICNO/Nb30BaTb NMPUOOPETEHHBIE 3HAHUA 1
YMEHUA B NPaKTUYECKOW M MNOBCELHEBHOW
XU3HW QNS OLEHKU BAUAHUA Ha OPraHu3Mm
4enoBeKa 3/IEKTPOMArHUTHbIX BOSTH U
PaAN0aKTUBHbIX MU3NTyYEeHWUH,
3HeprocbepexxeHus, 6e30nacHoOro
MCMoMb30BaHNA MaTepranoB U XMMUYECKNX
BELLECTB B ObITY, NPOPUNAKTUKN
NH(EKUNOHHBIX 3a601eBaHNin, HUKOTUHOBOW,
a/IKOroNlbHOM N HApPKOTUYeCKOiA
3aBUCKMMOCTei, 0CO3HaHHbIX TMYHbIX
[eNCcTBUI N0 OXpaHe OKpy>KatoLel cpeabl.
3HaHUA:

CMbICT  MOHATWIA:  eCTeCTBEHHOHaY4HbI

METOA MO3HaHWA, 3NEKTPOMarHUTHOE nMoOrne,
9NEKTPOMAarHMUTHbIE BOJIHbI, KBaHT, 3BO/OLUA

BceneHHoli, 6onbwoii  B3pbiB, Co/HeYHas
cCUCTeMa, ranakTuka, MepuoLMYECKUn 3aKOH,
XUMUYECKas CBA3b, XMMUYeCKas peakuus,
MaKpOoMOseKyna, 6enok, KaTanusaTop,
(hepMeHT, KfeTka, AuddepeHumaunsg KneTok,
OHK, Bupyc, 6uonornyeckas 3BofoLUA,
6uopaszHoobpasne, opraHusMm, nonynauus,
3KOCUCTEMA, 6uocgepa, HTpONMUA,
camoopraHunsayms;

- BKNaj BENMKNX YUYEHbIX B (HOPMUPOBaHME
COBPEMEHHOI eCTECTBEHHO-HAYYHOI KapTWHbI
Mupa.

- CTPOEHME U PYHKLMM CUCTEM OpraHoB
3[0pPOBOr0 YesioBeKa

- ()M3M0N0TNYECKME XapaKTEPUCTUKN
OCHOBHbIX MPOLIECCOB XXU3HEAEATENbHOCTU
opraHu3Ma YenoBeka

- TMrneHn4ecKne HopMbl, Tpe6OBaHI/IFI n
npaBuia COXpPaHEHNA N YKPEN/EHUA 300P0BbA

- TeCTUPOBaHWS;
- 3aWMTbl UHAMBUAYANbHbIX 3a4aHWIA

TeKyLNin KOHTPONb B hopMme:

- TecTupoBaHus,

- paboTbl C OMOPHbLIMW KOHCNEKTaMM
CNpaBoOYHON NNTEPaTYpPONA.

®OopMbl KOHTPONS 06yYeHMS:
- YCTHbIi onpoc;
- TecTUpOBaHue;
- 3almuTa pedepara;
- pelueHue 3agad

®OopMbl KOHTPONA 00YYeHUS:
- YCTHbIA onpoc;
- aKTMBHOCTb Ha 3aHATMAX (JOMOSHEHUA
0TBeTaM COKYPCHMWKOB U T.M.);
- 3awmura pefepara
®OopMbl KOHTPONA 00YYeHUS:
- YCTHbI1 onpoc;
- aKTMBHOCTb Ha 3aHATUSAX;
- TeCcTUpOBaHMUe;
- 3awmTa peepara;
®OopMbl KOHTPONA 00yYeHUS:
- YCTHbI1 onpoc;
- aKTUBHOCTb Ha 3aHATUAX ;
- TeCcTMpOBaHMe;
- 3almuTa pedepara;
®OopMbl KOHTPONA 06yYeHUS:
- YCTHbI 0npoc;
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Ha pa3inyHbIX 3Tanax OHTOreHesa -

PaspaboTumnku:

FNOY PA «JI1K
nMeHn M.M.Mepmxungosa»

(mecTo paboThbl)

npenojaBaTtesib

(3aHMMaemas [OMKHOCTb)

FBNOY PA «AMNK
nMeHn M.M.Memxungosa»

npenojasatesib
(mecTo paboThbl)

(3aHMMaemas AOMKHOCTb)

FBMNOY PA «MMK
nmeHn M.M.Mepxuaosa»

(mecTo paboThbl)

npenojasaresb

(3aHMMaemas LOMKHOCTb)

JKcnepThl:

"(mecTo paboThbl)

(3aHMMaemas [LO/MKHOCTb)

aKTUBHOCTb Ha 3aHATUAX ;
TECTUPOBAHUE;

P.M.CynelimaHoBa

(MHUUKansbl, hamunmns)

3.M.IMagxunkagmnesa

(MHUUKansl, amunna)

M.M.Mucpuesa

(MHUUKanel, dhamunus)

(MHULMansl, hamunus)
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