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Pabouyas nporpamma yu4e6Hol aucumnnmHel C00.01.06. EcTecTBO3HaHMe pas3paboTaHa Ha
OCHOBE:

—defiepanbHOro rocyaapcTBEHHOro 06pa3oBaTe/lbHOro cTaHAapTa CpesHero
npoeccnoHansHOro obpasoBaHms no crneunansHoctn 40.02.01 MpaBo 1 opraHm3ayms
coumnanbHOro obecneyeHuns, BXOAALLEA B COCTaB YKPYMHEHHOW rpynnbl creunanbHOCTel
40.00.00 KOpucnpypeHumns, yTBepXXAeHHOro npukasomM MuHob6pHayku Poccum ot 12.05.2014 .
Ne508, 3apeructpuposaHo B MuHtocTe Poccumn 29.07.2014 r. Ne33324;

C yyeToMm:

— npoguas nonyvyaemoro o6pasoBaHus;

— NPUMepPHOI NporpamMmsl;

— MeToAnYeCcKMX pekomeHpaumii no paspaboTke paboumx nporpamm o6weobpa3oBaTesbHbIX
y4ebHbIX AMCLMNAUH B Npefenax OCBOEHWA OCHOBHOW MpogeccuoHanbHONW 06pa3oBaTesbHOA
nporpaMmmbl cpefHero npogeccuoHanbHoro obpasosaHus (MMKPC n MMCC3), pa3paboTaHHbIX
OTaenom npodeccmoHanbHOro obpasoBaHns MuUHUCTEPCTBa 06pa3oBaHMa 1 Hayku Pecny6nmku
[arectaH B COOTBeTCTBMM C pabouyMm y4yebHbIM NAaHOM 06pa3oBaTefibHOW OpraHusaunm Ha
2022/2023 yuebHblii roa.

Pa3paboTunku:
FeMNOY PA MMK npenojasaresib P.M.CynelimaHoBa
(mecTo paboTbl) (3aHMMaemas LOMKHOCTb) (MHUUKansl, amunna)
FNOoY PA MMk npenojasatesib M.M.Mwucpuesa
(mecTo pa6oTbl) (3aHMMaemas [OMKHOCTb) (MHUUKansl, amunna)
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1. MACIMOPT PABEOYEW MPOrPAMMbI YYEEHOW ANCLUNNTNHbI

EcTecTBO3HaHME

1.1. O6nacTb NPUMEHEHNSA NPOrpaMmmbil

Pabouasa nporpaMma y4e6HOW ANCLMUMNNNHBI SBASETCS YaCTbK0 OCHOBHOW MpoteccMoHanbHOo
obpasoBaTenbHOI nporpammbl B cootBeTcTBUN ¢ PIOC no cneumnanbHocTn CMO  40.02.01
MpaBo 1 opraHu3auuns counanbHOro obecnevyeHns, BXoAALeA B COCTaB YKPYMHEHHOA
rpynnbl npocgeccuin 40.00.00 KO pucnpyseHuns.

1.2. MecTo AUCUMNAMHBI B CTPYKTYpe OCHOBHOW MNpoteccMOHanbHOW 06pas3oBaTe/ibHOM
nporpaMmbl: AUCLMNANHA BXOAWUT B LMKN 6a30BbIX 06L,e06pa3oBaTenbHbIX AUCLUNVH.

1.3. Llenn v 3agaun gUCUMNANHbI - Tpe6oBaHUA K pe3y/fibTaTaM 0CBOEHUSI ANCLMNINHbI:

B pe3ynbTate 0CBOEHUS AUCUUNANHBLI 00yYaOWMIACA AONMKEH YMETb:

- MIPUBOLMUTL NMPUMEPbI IKCNEPUMEHTOB U (K1) HabNOAeHNA, 060CHOBbLIBAKOLLNX:
aTOMHO-MO/EKYIAPHOE CTPOEHWE BELLECTBa, CyLLeCTBOBaHMe
3M1eKTPOMArHUTHOrO NONA U B3aMMOCBA3b 3/IEKTPUYECKOT0 U MAarHUTHOIO MONe,
BO/IHOBbIE M KOPMNYCKY/IAPHbIe CBOMNCTBA CBETA, HEOBPATUMOCTb TEM/IOBbIX
npoueccos, pasberaHve rasakTuK, 3aBUCMMOCTb CBOMCTB BeLLecTBa OT
CTPYKTYpPbl MOJIEKY/I, 3aBUCMMOCTb CKOPOCTM XMMUYECKOW peakuumn ot
TemnepaTtypbl U KaTannm3aTopoB, KNEeTOYHOe CTPOEHWE XMBbIX OPraHU3MOB, PO/b
OHK kak HocuTens HacnefCTBEHHON MH(OpMaLun, 3BONIOLMIO XXMUBOW NPUPOAHI,
npeBpaLLeHns 3HEPTUN N BEPOATHOCTHbBIN XapakTep MPOoLEeccoB B XXUBOR U
HEXUWBOW Npupoge, B3aMOCBA3b KOMIMOHEHTOB 3KOCUCTEMbI, BIMSHUE
[eATeNbHOCTN YeNoBeKa Ha 3KOCUCTEMbI;

- 06BACHATL NPUKNAAHOE 3HAYEHNE BAXKHEMLLINX AOCTUXEHWIA B 061acTu
eCTeCTBEHHbIX HayK ANS: pa3BUTUS 3HEPreTUKW, TpaHcnopTa U CPeaCcTB CBA3M,
NONYYEHUSA CUHTETUYECKMX MaTepunanos C 3afaHHbIMW CBOMNCTBaAMU, CO34aHNA
OUOTEXHONOIMNI, NeYeHNA NHDEKLMOHHbIX 3a60/1eBaHNIA, OXpaHbl OKPYXXatoLLein
cpeas!;

- BblABMraTb FMMNOTE3bl U NpeanaraTb NyTW UX MPOBEPKU, AeNaTb BbIBOAbI HA
OCHOBE 3KCMepuMeHTasIbHbIX AaHHbIX, NPeACTaB/eHHbIX B BUAE rpagmka,
TabnnUbl UM guarpammbl;

- paboTaTb C eCTEeCTBEHHO-Hay4YHON MH(OpMaLMelt, cogepxXallencs B cO0OLLEHNAX
CMMW, nHTepHeT-pecypcax Hay4YHO-NONYNspHONM nuTepaTtype: BnafeTb MeTogamu
MOUCKa, BbIAENATb CMbIC/IOBYIO OCHOBY W OLeHMBaTb LOCTOBEPHOCTb
NH(opMaLuu;

- UCMONb30BaTh NPUOGPETEHHbIE 3HAHUA Y YMEHUSA B NPAKTUYECKON feATENIbHOCTH
1 NOBCELAHEBHOMN XXU3HWN ANS:

- OLLeHKM BNIMAHUA Ha OpPraHn3M 4efioBeKa 3/1eKTPOMArHUTHbIX BOH 1
pafMoaKTUBHbLIX N3NTyYeHWIA;

- 3HeprocobepexeHus;

- 6€30MacHOro MCnonb30BaHNsA MaTepUanoB U XMMNUYECKNX BELLECTB B ObITY;

- NPOMNAKTUKNA UH(EKLNOHHbIX 3a60/1€BaHNIA, HUKOTUHOBOM, anKorobHOW 1
HapKOTUYECKOM 3aBUCUMMOCTEN;

- OCO3HaHHbIX INYHBIX LEACTBUI NO OXpaHe OKpYXaloLleid cpelbl

B pe3ynbTate 0CBOEHMUS AUCLUNANHBI 06yYatoLWMiAca JONXKEH 3HATb:



- CMbICN NMOHATUM: €CTECTBEHHO - Hay4HbI METO[ MO3HaHW4,
3N1eKTPOMArHUTHOE MoJe, 3NeKTPOMArHUTHbIE BOJIHbI, KBAHT, 3BO/OLMSA
BceneHHoli, 60nblwoli B3pbiB, CONHEYHas cUCTeMa, ranakTuka, nepuoanyvecKmnii
3aKOH, XMMMUYeCKas CBA3b, XMMUYeCKas peakLus, Makpomosiekyna, 6enok,
KaTanusaTtop, PepmeHT, KNeTka, gudepeHynayma knetok, AHK, supyc,
bvonorvyeckas asonouuns, bropasHoobpasme, opraHn3M, Nonynaums,
aKocucTema, bmocepa, aHTPONUA, caMoopraHnsauns;

- BK/1aJ, BE/IMKNX YUYEHbIX B (DOPMUPOBAHMNE COBPEMEHHON €CTECTBEHHO-
Hay4HON KapTWUHbI MUPa;

1.4. PekomeHayemMoe KO/INYeCTBO YacoB Ha OCBOEHWE MporpamMmmbl AUCLUNNHBI:

MaKCMMasbHOM y4ebHOI Harpy3ku obyyvatolerocs 176 yacos, B TOM YuC/e:
0043aTeNbHON ayfMTOPHOW y4ebHOI Harpysku obyyatowerocs 117 4acos;
CaMOoCTOATENbHOM paboTbl 06yyatoulerocs 59 yacos.



2. CTPYKTYPA VN COAEPXAHWME YYEBEHOW ANCLUUNMNNHBI

2.1. O6BbEM yHeOHOW ANCUUNNNHBLI U BU/bl Y4eOHOW paboThl

Bug yuebHon paboThbl O6bem yacos

MakcumanbHasa yyebHasa Harpyska (Bcero) 176
Ob6sa3aTenbHasa ayguTopHas ydebHaa Harpyska (Bcero) 117
B TOM 4uCrie:

nabopaTtopHble 3aHATUA

NpakTu4yeckne 3aHATUA 30

KOHTPO/bHbIE paboThl 6

KypcoBas paboTa (nMpoekT) (ecam npefycMOTPEHO) -
CamocTtodATeNnbHaa paboTa cTyfeHTa (BCero) 59
B TOM 4ucne:

peLleHue 3ajay

ohopmaeHne OTUETOB

paboTta ¢ y4ebHUKOM

NoAroToBKa OKMaA0B v pedepaTos

MTorosada attectayns B popme AngepeHLMpoBaHHOro 3a4éTa



2.2 TeMaTU4eCKW NnaH 1 cofepXaHne ydeoHoM ANCUNNINHBbI «ECTECTBO3HaHME»

HanmeHoBaHue CopepxxaHue yyebHoro matepuana, nabopatopHble paboTbl M MpakKTUUYECKNE 3aHATUSA,
pasfenos u Tem caMocCToATeNbHas paboTa obyuvarolnxcs, KypcoBasa pabota (MpoekT)
1 2
Pasgen 1.
MexaHunKa

Copiep>xaHue y4eGHOro maTepuana

1 MexaHunyeckoe ABMXEHNE ero OTHOCUTENbHOCTb.

Tema 1.1.
KHEMAaTUKA JlabopaTopHble paboThl
[MpakTuyeckne 3aHATUA
KOHTpObHbIE paboThl
CamocTosiTenbHas paboTta o6yyaromxcs
Tema 1.2, Cofiep>xaHue yue6HOro matepuana
AvHamuka 1 3aKOoHbl ANHAMUKN HblOTOHa.
2 Cwnbl B Npupoge: ynpyroctb, TPEHWE, CUMbI TSHXKECTU. 3aKOH BCEMUPHOTO
TAroTeHns. HeBecoMoCTb.
O NMnynbC. 3aKOH COXPaHEHUsS UMMY/IbCA 1 PEAKTUBHOE ABUKEHME
4 TloTeHUManbHas U KMHETMUYECKas 3Heprus. 3aKOH COXpPaHEHUS MeXaHUYeCKo
3Hepruun. PaboTta 1 MOLHOCT.
NabopaTtopHble paboTbl
1 W3mepeHue mogynsa KOHra pesmHobl.
MpaKTuyeckne 3aHATUA
KOoHTponbHbIe paboThl
CamocTtosTensbHas paboTta obyyarowmxcs
KoHcrnekT. "lpakTuyeckune 3agavynm mexaHukm ",
Tema 1.3. CopgepxaHune yyebHOro matepumana
Kone6aHus u 1 MexaHunyeckne KonebaHus. Mepnoa 1 yactota KonebaHmii. MexaHW4YecKune BONHbI.
BO/IHbI 2 CBOi1CTBa BOJIH. 3BYKOBbIE BOJIHbI. Y IbTPa3BYK W €ro UCMO/b30BaHNE B TEXHUKE U MeAULMHE.

O6beM vyacoB

12

YpoBeHb
0CBOEHUA
4



NlabopaTopHble paboThl -
MpakTnyeckne 3aHATUA -
KOHTpO/IbHbIE paboThbl 1
CamocToaTenbHas pabota obyyatoLimxcs -

Pasgen 2.
Tennosble 9
ABNEHNA
CopgepxxaHue yyebHOro matepmana
NcTopuma atommucTnyeckmx ydyeHunii. HabnogeHns v onbiTol, NOTBEPXa- OLME aTOMHO-
1 MOJIeKyNnspHOe CTpoeHMe BelllecTBa. Pasmepbl U macca Mosiekyn. KonmyecTBo BelllecTsa.
Tema 2.1 Tennosoe fBKeHMe. TemnepaTypa Kak mepa cpefHel KMHETUYECKOW 3HepPrumn 4acTull. 1
OcCHOBbI 5 O6bsACHEHNE arperaTHbIX COCTOSHUIA BelecTBa U (0a30BbIX NEPEXO0B MEeXAY HUMU Ha
MONIEKYNAPHO- OCHOBaHWN aTOMHO-MOJIEKY/IAPHBIX MPeACcTaB/eHU
KNUHETNYECKOWA Na6opaTopHble paboThbl )
Teopuun 1 OnbITHas NpoBepKa 3akoHa [Mei-Jlroccaka.
MpakTnyeckne 3aHATUA
KoHTponbHble paboTsl
CamocToaTenbHas paboTa obyvatowmxcs -
CopepxxaHue yyebHOro matepuana
3aKOH COXpaHeHUs aHepruu B TENNOBbIX Npoueccax. HeobpaTuMblli XapakTep TenaoBbIX
1 npoueccos.
2 Tennosble MalNHbI, UX MPUMEHEHME,
Tema 2.3 0 JKonoruvyeckme npobsemMbl, CBA3aHHbIE C MPUMEHEHNEM Ten0BbIX MaLIWH U Npobrema
TepMoaMHaMUKa. 3HeprocobepexeHus.

NabopaTopHble paboThl
MpakTuyeckune 3aHATUA .
KOHTpO/ibHbIE paboThbl 1
CamocTtoaTenbHasa paboTta obyyaroLmxcs
Pethepat « TennoBble ABUratTenin»

Pasgen 3. 32



OneKTpo-
MarHuTHbIE
ABNEHNA

Tema 3.1.
OneKTpocTaTmka

Tema 3.2.
MocTOAHHBIN
3NeKTpUYECKNii
TOK.

Tema 3.3.
ONeKTpo-
MarHuTHas
WHOYKLNSA

Copep>xaHue yuyebHoro martepuana
AneKTpuyeckme 3apsagbl U X B3aUMOLENCTBUE. DNEKTPUYECKOe None.
MMpOBOAHWKM M N301A9TOPbI B 3/1IEKTPUYECKOM MOJSe.
JlabopaTopHble paboThl
lMpakTnyeckne 3aHATUA
KOHTponbHbIE paboThl
CamocTosiTenbHas paboTta obyuvaroLnxcs
KoHcneKT «[longapusauma ananekTpukoB»
Copep>xaHune y4yebHOro martepuana
IMOCTOAHHBIN 3NeKTPUYECKUA TOK. Cuna ToKa, HanpsXXeHue, 3NeKTPUYecKoe CONpoTUBIIEHME.,
3akoH OMa Ans y4dacTka uenu.
2 TennoBoe feliCTBME 31EeKTPMYECKOro TOKa. 3akoH [xoyns -fleHua
°  MarHuTHoe none Toka. [leiicTBe MarHUTHOIO NOAS HAa NPOBOAHUK C TOKOM. DNeKTPOABUraTeSb.
NabopatopHble paboThbl
1 Co6opKa 31eKTPUYEeCcKOn Lenu 1 n3MepeHmne CUsbl TOKa U HaNPsHXKEHUA Ha Pa3/IMyHbIX yyacTKax
2 V3yyeHue nocnefoBaTeNIbHOro 1 napaniefibHoro coeguHeHns NPoBOLHUKOB
°  W3mepeHne 34C v BHYTPEHHErO COMPOTUBEHUS NCTOYHMKA TOKA.
lMpakTuyeckune 3aHATUA
KOHTponbHbIE paboThbl
CamocTosTeNIbHadA paboTa obyyaroLLmxcs
Pehepat «lMprvMeHeHWe TENI0BOIO AeNCTBMA 3/1IEKTPUYECKOTO TOKa»
Copep>xaHune yyebHOro martepuana
FABNEeHNE 3N1eKTPOMArHUTHOW NHAYKLMKN. DneKTporeHepatop. MepemMeHHbI 3NeKTPUYECKNIA TOK.
MonyyeHve n nepefava 3/EKTPOIHEPTUN.
NabopaTopHble paboThl
1 WsmepeHue S4C vHAYyKLNN.
MpakTuyeckune 3aHATUA
KOHTponbHbIE paboThbl
CamocToATeNIbHasa paboTa obyvaroLwmnxcs
PethepaT «®Papageit n OTKPbITUE 3NEKTPOMArHUTHON UHAYKLMUU»
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Tema 3.4.
ONeKTpo-
MarHUTHbIE
BOJIHbI

Paspgen 4.
CTpoeHKne atoma
M KBaHTOBAas

Tema 4.1.
ATOMHas
husmka.

Tema 4.2.
dunsnka
aTOMHOro agpa.

KoHcneKT «3yyeHune npasuna JleHua»

CogepxxaHue yyebHOro matepuana
ONeKTpoMarH1THbIe BO/HbI. Paanocsasb 1 TenesngeHne. CBeT Kak 3N1eKTPOMarHuTHas BO/Ha.
WHTephepeHums 1 andpakuns ceera.

NabopatopHble paboThl

1 W3mepeHne nokasatensd npenomMaeHnsa crekna.

2 A3MepeHune A/ IMHbI CBETOBOW BOJHBI.

§ HabntogeHne CNAOWHOIO M IMHEAYATOro CneKkTpa.

MpakTuyeckme 3aHATUA

KOHTpOnbHbIe paboThl

CamocToaTensbHas pabota obyyaromxcs

KOHCMNeKT «3/1eKTPOMarHnMTHoe nose»

PethepaT «CoBpeMeHHass MOBU/IbHASA CBA3b»

Cofep>kaHue yuyebHOro mMatepuana

1 ®oTo3h(heKT N KOpNycKynspHble CBOKCTBA CBeTA. icnonb3oBaHue PoToIPGeKTa B TEXHUKE.
CtpoeHne atoma. lNnaHeTapHas mofenb U mogens bopa. lMNornoweHne n ncnyckaHue ceeta
aTomoM. KBaHToBaHue aHepruu. MpuHUmMN 4eACTBUA U UCNO/b30BaHWe nasepa.

JNlabopaTopHble paboThl

MMpakTuyeckue 3aHATUA

KoHTposibHbIe paboThl
CamocToATenbHaa paboTa obyyarowmxcs
Copep>xaHune yyebHOro matepuana

1

SHeprua pacluenneHns aTOMHOro ajpa. SepHas aHepreTnkKa u 3KoI0rnyeckmne npo6remsl,
CBfA3aHHbIe C ee 1CMOo/b30BaHNEM

JlabopaTopHble paboThl

MpakTuyeckne 3aHATUA

KOHTpONbHbIe paboThl

CTpoeHne aTOMHOTIO0 siipa. PaanoakTMBHbIE U3lyUYeHUS U UX BO3JEACTBINE Ha XIBbIE OPraHWU3Mbl.

10



Paszgen 5.
Xumunyeckme
npoueccbl B
rumapocepe u
aTMmocdepe.

Tema 5.1.

Bopga, pacTtBopbl.

Temab.2.
XumMmnyeckue
npoueccbl B
aTmocdepe.

CamocTosiTenbHas paboTta obyyaroLmxes
KOHCNeKT «J/TlOMUHECLEHLUSA»

KoHcnekT «buonornyeckoe geincreme pagunaumm»
PegepaT «lMpumeHeHMe nasepoB»

CopepxaHue yyebHOro matepuana
1 BsegeHue.
Boga BOKpyr Hac. ®M3nYeCcKMe U XMMUYECKEe CBOICTBA BOApbI.
2 PacTBOpeHvie TBepAbIX BELLECTB M rasoB. MaccoBas [ONS BeLLECTBA.

q BoaHble pecypcbl 3emnun. KauecTBo BOAbl. 3arpsisHUTENN BOAbl M CMOCOObLI OYNCTKM. ONpecHeHne BOAbI.

YKecTkas Boja ¥ Crnocobbl ee YMArveHus.
JabopaTopHble paboThl

CogepxaHue yyebHOro martepuana

1 PeweHne 3afay Ha HaxoXAeHWe MacCOoBOW [0NN BelecTBa B PacTBOpE.

2 OumcTKa 3arpsisHeHHOI BOApbl.

9 YcTpaHeHue XecTKOCTM BOAb

KOHTpOnbHbIe paboThbl

CamocToATeNlbHasA paboTa obyvarowmxcs

npopaboTKa KOHCMEKTOB 3aHATWIA, y4ebHON NuTepaTypbl (Mo Bonpocam K naparpadgam, rnaBam
y4ebHbIX NOCO6MIA, COCTaBIeHHbIM NpenojaBaTenem);

CopepxxaHue yuyebHOro matepuana

1 Xumnuyecknin coctaB Bo3fdyxa. ATmocdepa U Kaumar.

2 3arpssHeHme aTmociepbl M ero UCTOYHUKK. O30HOBbIE AbIPbI.

9 KucnotHble foXaun. Knucnotel v wenoyun. NMokasaTenb KWUC/OTHOCTW pacTBopoB pH.
NabopaTtopHble paboThbl

26



Pasgen 6.
XumMuna u
OpraHunsm
yesioBeka.
Tema 6.1.
HeopraHuyeckue
BellecTea B
opraHusme
yesioBeKa.

Tema 6.2.
OpraHnyeckue
BellecTa B
opraHuame
yenoBseka.

CogeprkaHue y4ebHOro marepuasia
1 CoctaBneHve opmyn BewlecTB MO WX Ha3BaHusM. OnpegeneHue cpefbl pacTBOPOB.
T MexaHu3m 06pa3oBaHUS KUCNOTHbLIX A0XAEN.
KOHTpONbHbIE paboThl
CamocTosiTenbHas paboTa 06y4atoLmMxcs:
npopaboTKa KOHCMEKTOB 3aHATWIA, y4ebHOl nnuTepatypbl (N0 BOMpocaM K naparpadgam, rnasam
y4eOHbIX MOCO6WMIA, COCTaBMEHHbIM MpenojaBaTenemM); NOAroToBKa pedepatoB MO TeMam:
- CoBpemeHHble MeTofbl 06e33apaXKMBaHUs BOAbI.
- OxpaHa okpyxawueln cpefbl 0T XUMWUYECKOro 3arps3HeHus.
- PacTtBopbl BOKpYr Hac.
- OCHOBHbIe 3arpA3HUTENN aTMOCHepsl.
- BnugHue 3arpsisHeHus aTMoc(epbl Ha 340pPOBbe Yes0Beka.
- 3awmTa 030HOBOrO 3KpaHa OT XMMWYECKOro 3arps3HeHus.

CopepxxaHve yuyebHOro matepuana

1 Xwumuyeckuin coctaB Knetkn. MakposnemeHTbl, MUKPO3/1IeMEHTbI, YNbTPaMUKPO3IEMEHTbI.
160paTopHbIe paboThl

lMpakTuyeckne 3aHATUA

KoHTponbHbIE paboThl

CamocTosATeNbHaa paboTa 0byuvaroLnxcs

npopaboTKa KOHCNEKTOB 3aHATUIA, y4eOHOW nuTepaTypsbl;

CopepxxaHve y4yebHOro matepmana

1 ¥Yrnesopopodbl. MpUPOAHLIA U NONYTHLIA HEePTAHON rasbl.

2 HejpTb 1 ee nepepaboTka. 3arpsisHeHUe OKpy>XXatolleid cpedbl NpoayKTamu nepepaboTKu

HelTL.

3 OpfHOaTOMHble MpefenbHble CNMPTbl. BAnsiHWE ankorons Ha OopraHvM3M feTeil U NOAPOCTKOB.
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4  Anbgerungbl. Kap6oHoBble KUCNOTbl. COXHbIE 3(MPBI.
5 OCHOBHbIE >XW3HEHHO HE0OXOAUMble COeAVHEHUN: 6efKU, XXTPbl, YrNeBOAbl, BATAMUHbI. XXUpbl,
WX PONb B OpPraHu3Me, XOJIECTEPUH.
6 YrneBofbl- FNaBHbIi UCTOYHWUK 3HEPrUU B OpraHuU3Me.
Ponb 6enkos B opraHuame. CTpoeHne O6efIKOBbIX MOJIEKY.
8 MuHepanbHble U OpraHU4Yeckue BellecTBa B MPOAYKTax MNUTaHUSA, MNuleBble [06aBKW.
CbanaHcuMpoBaHHOE MUTaHKe.
9 PeweHune 3afay Ha onpefeneHne (opmMmyn Yrnesonos.
1 BbiBO4 (OpMYN HeOpraHM4ecKMx BeL,ecTB MO Ba/NeHTHOCTU 3/1IEMEHTOB.
KOHTpONbHbIe paboThl
CamocTosTeNlbHasA paboTa ob6yyaroLmxcs
npopaboTKa KOHCMEKTOB 3aHATUIA, y4ebHOI nnTepaTypbl (N0 BOMpocam K naparpagam, rnasam
y4ebHbIX nocobuid); noaroToBka peepara (KOMNbIOTEPHON NMpe3eHTaLMm) NO OLHOW U3 TeM:
- JKO/I0rnMyecKue acnekTbl MCNOMb30BaHWUA YrNeBOLOPOAHOIO CbIpbS.
- JTaHoN - Be/nnvaliwee 61aro U cTpalliHoe 3/0.
- JKM3Hb - 3TO cnocob cyuiecTBOBaHMSA 6GENKOBbIX Terl.
- 3HauyeHue 6eNKOBOM W YrneBOAHOW NUWM ANS Ye/oBeKa.
- bonesHu, BbI3BaHHblE AePULUTOM BUTAMMWUHOB.
Pasgen 7.
Hanb6onee obLine
npescTaBieHNs 0
YXN3HU
Tema 7.1. Knetka  CopepaHue y4yeb6HOro matepumana
- eAnHnLa XnBoro 1 TloHATME «KU3Hb». OCHOBHbIE NPU3HAKWN XXMUBOTO: NMUTaHWE, AblXaHWe, BblAeNeHue,

pasfpaXKMMOCTb, MOABMXKHOCTb, PAa3MHOXEHWE, POCT M pa3BuThe. MOHATUE «OpPraHn3m».
Pa3H006paswne XUBbIX OPraHn3MoB, MPUHLMMLI UX Knaccupukaluu.

2 KneTka- eguMHULA CTPOEHMSA
N OXU3HEeAeATeNIbHOCTY opraHnsMa. O6MeH BeLeCTB U NpeBpaLleHne 3HEPrnumn B KNeTKe.
Monekyna
OHK - HocuTenb HacneACTBEHHON MHGOpMaL WK,



Tema 7.2. ¥YpoBHU
opraHusauuu
XXWUBOW NpuUpoabl

Tema 7.3. OCHOBbI
yUYeHNs 06
3BONOLMNU

MpakTnyeckasa paboTa 1
1 W3y4yeHue CTPOEHUS KNETOK U TKaHelk

KOHTpO/ibHbIE paboThl -
CamocTosTenbHas paborta obyyaroLmxcs )

npopaboTka KOHCNEKTOB 3aHATUI, y4ebHO nnTepaTypbl (N0 BONpocam K naparpadgam, rnasam
yuebOHbIX NOCO6UIA); MoAroToBKa pedepaTa (KOMMNbIOTEPHON Npe3eHTaUMM) N0 OAHOW U3 TeM:

- benkn, aMMHOKNCNOTHI.

- HyknenHoBbie KucnoTbl, AT®.

- CXOACTBO XMMWYECKOro COCTaBa K/EeTOK pasHbIX OPraHM3MOB Kak [0Ka3aTenbCTBO WX
pOLCTBa.
CopaepxxaHue y4yebHOro martepuana 2
1 YPpOBHM OpraHM3aLnmn XNBOW NPUPO/bl: KNeTOYHbIA, OPraHW3MeHHbI, HaJopPraHU3MEHHbIA.
Nab6opaTopHble paboTbl -
MMpakTnyeckne 3aHATUA -
KOHTpobHbIe paboThl -
CamocTosiTenbHasA paboTta obyyaromxcs -
CopepxaHue yyebHoro matepumana 4
1 SBonwoUKS XKUBOTO.
2 [ABUXyLime cubl 3BONKOLMN: HACNeACTBEHHOCTb, N3MEHYNBOCTb, ECTECTBEHHbIN OTOHOP.
JlabopaTopHble paboTbl -

MpakTnyeckmne 3aHATUA -
KOHTpO/IbHbIE paboThl 1

CamocTtosTenpHasa paboTa obyyaroLmMxcs: 3
npopaboTKa KOHCMEKTOB 3aHATWIA, y4yeOHON nuTepaTypbl (N0 BoMpocam K naparpadam, rnaBam
y4eOHbIX NOCOOWIA, COCTABNEHHbIM NpenoAaBaTenem);
noAroToBka pedepaToB (MpeseHTaynin) No Temam:
- MeTausnyeckunii nepuos B UCTOpUM OMONOTUN.
- [epBoe 3BonoUMOHHOE YyyeHue XK.B./lamapka.
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Pasgen 8.
OpraHusm
yenoBeka u
OCHOBHble
NposiBNIeHUS ero
XU3HeLeATeNbHOe
™

Tema 8.1.
OpraHunsm
yenoseka. O6LWwii
0630p

Tema 8.2.
MuwesapuTens-
Has cmcrtema

- bopbba 3a cyulecTBOBaHWE W eCTECTBEHHbIA OTOOP - ABMXKYLIME CW/bl 3BONOLUN.
- TBopuyeckass ponb €CTeCTBEHHOro oTbopa. ABWXYLWMA U CTabUAU3MPYHOLLMI 0TOOP.
- OTHOCUTENbHbI XapakTep MPMCNOCOGMEHHOCTN OpPraHM3MOB.

- Mukpossontoumns. CoBpeMeHHble NpeACTaBNeEHMA O BMA006pa3oBaHUM .

- [naBHble HampaB/feHUs 3BOMOLUN.
32

CogepxaHue yyebHoro marepumana 2
1 TKaHW, opraHbl N CUCTEMbI OPraHOB Ye/I0BEKaA.

JlabopaTopHble paboTsl

MpakTnyeckne 3aHATHA

KOoHTpo/ibHbIE paboThl

CamocToaTenbHasa pabota 06yyaroLmxcs: 2
npopaboTKa KOHCMEKTOB 3aHATWI, yyeOGHOW nuTepaTypbl (N0 BonNpocaMm K Maparpadgam, rnasam

y4ebOHbIX M0oCco6Mil, COCTaBNEHHbIM MpenojaBaTesnem);

CogepxxaHue yyebHOro matepunana 2
1 TMwuTtaHue. 3HaYeHNe NUTaHUA 415 POCTa, PasBUTUA U XU3HELEeATENbHOCTN OpraHn3mMa.

MuweBapeHme Kak npouecc Yrnyeckomn n XMMmyeckom o6paboTkmn nuwm. Cuctema

NULLeBapuUTeNbHbIX OpraHoBs. MpeaynpexaeHune NuLLeBbIX OTPaB/eHWI - BPIOLWHOI0 TU(a,

OV3eHTepum, Xonepbl. FaCTPUT ¥ LMPPO3 MEYEHN KaK pesyibTar BANAHUSA aIKorons U HUKOTUHA

Ha OpraHu3m.
MpakTuyeckasa paboTa 1
1 [elicTBMe CNIOHBI Ha Kpaxmarl.
[MpakTnyeckne 3aHATUA -
KOHTpO/bHbIE PaboThl -
CamocToaTenbHas paboTa 06yyaroLWwmxcs: 4

npopaboTKa KOHCNEKTOB 3aHATWUI, y4eOHOM nuTepaTypbl (N0 BOoMpocam K naparpadgam, rnasam
yuebHbIX NOCOOMIA, COCTaBIEHHbIM NpenojaBaTenem);
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Tema 8.3.
JbixaTenoHas
cucTema

Tema 8.4. OnopHo
- [BuUrartesibHas
cuctema

Tema 8.5.Kposb.
KpoBoob6palileHune

Tema 8.6.

CopepxaHue yyebHoro marepuana

1 [ObixaHWe opraHM3mMoB Kak cnocob nosiyyeHuns aHeprun. OpraHbl AbiXaHus. XXn3HeHHasd eMKOCTb
nerkux. TpeHNpoBKa OpraHoB fbiXxaHusA. BofesHN opraHos AbIXaHWA U UX NPOPUIaKTUKA.
KypeHue Kak (pakTop pucka.

NabopaTopHble paboTbl

lMpaKTnyeckne 3aHATUA

KOHTpONbHbIE paboThl

CamocTosTeNbHan paboTa 06yyvatoLmxcs:

npopaboTka KOHCNEKTOB 3aHATWI, y4ebHO nuTepaTypbl (M0 BonNpocam K naparpadam, rinasam

y4ebHbIX NOCOOMIA, COCTaB/IEHHbIM NpenojasaTefieM);

Cogfep>xaHue yyebHoro martepunana

1 [AswxeHune. KOCTW, MbILLLbI, CYXOXWANA - KOMNOHEHTbI ONOPHO-ABUraTe/lbHON CUCTEMBI.
MblLLeYHbIe ABVKEHUA U UX Perynauus.

2 YTOM/IEHUE MbILIL, NPY CTAaTUYECKOM M fUHAMUYecKol paboTe. I3MeHeHWe MbiLLbl MpK
TPEHVPOBKE, NOCNEACTBMS TUNOANHAMUMN. [TPUUNHBI HAPYLLEHWUS OCaHKW U Pa3BUTUA
MI0CKOCTONNS.

NabopaTopHble paboThbl

MpakTnyeckune 3aHATUA

KoHTponbHble paboThl

CamocTtosATenbHaa pabota obyyaroLimxcs:

npopaboTKa KOHCMEKTOB 3aHATWIA, y4ebHOI nuTepaTypbl (N0 BOMpocaM K naparpadam, rnasam

yueOHbIX NOCOOWIA, COCTaBNEHHbLIM NpenoaaBaTenem);

Copep>aHue y4ebHOro matepunana

1 BHYTpeHHSss cpefa opraHM3ma: KpoBb, TKaHeBast XXUAKOCTb, MM®pa. OCHOBHbIe (DYHKLMM KPOBW.
KpoBeHoCHas cuctema.

2 VIMMYHUTET M UMMYHHasa cuctema. baktepum 1 BUpPYCbl Kak NPUYNHA UHDEKLMOHHbIX
3a60neBaHui.

MpakTuyeckas pabota

1 W3y4yeHune KpoOBM YenoBeKa U NIATYLIKN MO4 MUKPOCKOMOM.

lMpakTuyeckue 3aHATUA

KoHTponbHbIe paboThl

CamocTosiTeNnbHas paboTa 06yYaroLLnxcs

CofepkaHue yuyeGHOro mMatepumana
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VHanBuayansHoe
passuTue
opraHmsma

Pasgen 9.
UenoBek un
OKpy»atoLias
cpega

Tema 9.1.
OKOCUCTEMBI

Tema 9.2.
OpraHusm un cpega

1 WHauBupyanbHoe pa3BuTue opraHusmMa. lMosioBoe cospeBaHne. MeHCTpyaunsa n nonaoLmns.
OnnopoTBopeHne. O6pa3oBaHMe 1 pa3BUTUE 3apojblilia 1 nnojJa. bepeMeHHOCTb 1 pobl.

2 BnusHWe HapKOTeHHbIX BelecTB (Tabaka, ankorons, HapKOTUKOB) Ha pa3BMTUE U 340POBbE
yenoseka. HacnefcTBeHHbIe M BPOXAEHHbIE 3a601eBaHNA, nepefaroLLMecs nosioBbIM MyTeMm:
cnng, cuunuc un gp.

NabopatopHble paboThl

[MpakTu4yeckune 3aHATUA

KoHTponbHbIE paboThl

CamocTodATenbHaa paboTa obyyarowmxces:

npopaboTKa KOHCNEKTOB 3aHATUI, yUYeOHON nnuTepaTypsl (MO Bonpocam K naparpadgam, rnasam

y4ebHbIX NOCOOWIA, cOCTaBNEHHbLIM MpPenoJaBaTenem);

CopepxaHue yyebHoro matepuana

1 TloHATMS BMOreoLeHo3a, 3KOCUCTEMbI 1 BUOCHEPDLI. Y CTONUYMBOCTb 3KOCUCTEM.

JTabopaTtopHble paboThl

lMpakTnyeckme 3aHATUA

KOHTpOnbHbIe paboThl

CamocToAaTensbHaa paboTa obyvaroLwnxcs:

CopepxaHue yyebHOro matepuana

1 Bo3geicTBMe 3KONOTMYECKMX (DAKTOPOB Ha OpraHM3M 4efioBeKa W BAUSHWE [eATeNIbHOCTU
yenioBeKa Ha OKpyXawLyt cpedy (S40XMMUKATbI, NPOMbILWNEHHbIE OTXOAbI, paguauma n gpyrue
3arpssHeHus). PaunoHansHoe NpUpoAononbL30BaHume.

NabopatopHble paboThl

MpakTnyeckme 3aHATUA

KoHTponbHbIe paboThl

CamocToATenbHas paboTa obyvarowmxcs:

npopaboTka KOHCMEKTOB 3aHATWIA, y4ebHON nuTepaTypbl (N0 BonpocaMm K naparpadam, rnaBam

y4ebHbIX NOCO6MIA, COCTaBNEHHbIM NpenojaBatenem);

MpuMepHas TeMaTrKa KypCcoBoi paboTbl (MPOeKTa) He NpeaycMoTpeHo
CamocToaTenbHasa pabota 06yyatoLWmMXcsa Hag KypcoBoi paboToi (MpoekKToM)  He MpeayCMOTpPEHO
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[na xapaKTepuCTUKM YPOBHSA OCBOEHUA YYe6HOro maTepuana UCMonb3yTcs cnefytolne 0603HaveHns:

1. - 03HaKOMUTeNbHbIN (Y3HaBaHWe paHee M3yUYeHHbIX 06BLEKTOB, CBOWCTB);

£.- penpofyKTUBHbIN (BbIMOMHEHUE AeATENbHOCTY NO 06pasLy, MHCTPYKLMM UM MOL PYKOBOACTBOM)

O. - NpoAyKTUBHLIA (MNaHNPOBaHMNE 1N CAMOCTOATENIbHOE BbIMOIHEHNE AeATENbHOCTU, pelleHne NPo6IeMHbIX 3ajay)

Bcero:

176
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3. YCNIOBUA PEANN3ALINN PABOYEWN MPOrPAMMbI ANCLUNMNNHbI

3.1. Tpe6oBaHNSA K MUHMMaIbHOMY MaTepuasibHO-TEXHUYECKOMY 06eCneyeHUto

Peanusayma nporpaMMmbl  AUCUUNAWHLI  TpebyeT Hanmums y4vyebHOro KabuHeTa «XUMUA»,
nabopatopumn «®Pu3nka» n KabuHeTa «brnonormsy.

O6opyaoBaHue yuebHoW nabopatopumn «dusmka»:
- nocafouyHble MecTa No KONNYeCTBY CTYLEHTOB;
- pabouee MeCTO npenojaBarens;
- KOMMNEKT Yy4yebHO-MeTOAMYECKON AOKyMeHTaumm (y4ebHUKM U y4debHble nocobus,
COOPHUKYM 3afay ¥ yrnpaxHeHWn, KapToOUKM-3aaHNs, KOMNNEKTbl TECTOBbIX 3afaHNi);
- HarnfgHble nocobus (nnakatbl, MaKeTbl U CTEHAbI);
- KOMMJEKTbl JeMOHCTPaLMOHHOIo 1 nabopaTopHOro o6opyLoBaHus;
- KOMMNEKT TeMaTUyecKux Tabnuu no Bcem pasgenam Kypca pusnku.
TexHuU4yeckue cpefcTa 06yyeHna nabopatopumn «Pusmka»:

KOMMNbIOTEP C JIMLEH3MOHHbIM MPOrpaMMHbIM  06ecrneyeHneM, BUAEOPUNbMbI, 3/1EKTPOHHbIE
YUYEOHUKN.

O6opynoBaHve yyebHOro KabnHeTa «XuMmns»:
- nocafoyHble MecTa Mo KO/IMYecTBY CTY[EHTOB;
- pabouee MeCTO npenojasarens;
- KOMMNEeKT Yy4yebHO-MEeTOLMYECKON JOKyMeHTauuu (y4ebHUKM U yyeGHble nocobus,
COOPHUKN 3afa4, KapTOUKU-3aaHuns);
- HarnsgHble nocobus (nnakatbl, CTEHAbI);
- KOMNNeKTbl f1abopaTtopHOro o6opyfoBaHus.
TexHuyeckme cpefcTBa 00yveHUs KabuHeTa « XuMmnsa»:

KOMNbIOTEP C JIMLUEH3WOHHbIM MNPOrpaMMHbIM  06GecneyeHnem, TenesmM3op, BUAEODUIbMbI,
3N1IEKTPOHHbIE YYEOHUKMN.

O6opyaoBaHue yuebHOro KabnHeta «bnonorusx:
- nocajoyYHble MecTa Mo KO/IMYEeCTBY CTYAEHTOB;
- paboyee mecTo npenojasaTens;

- KOMMNEeKT Y4yeb6HO-MEeTOAMYECKON [JOKYyMeHTauuym (y4e6HUKM ©  y4yebHble nocCo6wUs,
KapToUYKKN-3aaHuns);

- HarnagHble nocobusa (nnakatbl, CTEHAbI);

- KOMMJEKTbl AEMOHCTPALMOHHOTO 060pYA0BaHNS.
TexHUyeckme cpefcTBa 06yUeHUst KabuHeTa «brnonorus»:
Tenesn3op, BUAeOUIbMbI.

3.2. HopmaLoHHOe obecneyeHne 00yUEHUS.

MepeyeHb PEKOMEHAYEMbIX Y4YebHbIX W3JaHWNA, WHTEpHET-pecypcoB, AOMOSIHUTENbHOW
nnTepaTypbl.

OCHOBHbIE UCTOYHUKN:

1 Makuwes I'. 4., byxoBues b. b. dusnka. 10 knacc - M., «lNpocseweHne», 20009.
2. KacbsHoB B. A. ®u3mka. 10-11 knacc - M., «podha», 2009.

3. PoimkeBuy A. M., PeimkeBny . A. C60pHUK 3a4ay no usmke - M., «poa», 2009.
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4. flemkoBuny B. M. C60pHMK 3aaa4y no ¢usnke - M., «lMpoceeweHne», 2009.

5. I.E. Pyg3ntuc. Xumua. 10 knacc-M ., «[MpocseLeHume», 2009.

6. A.K. benses, . M. Abimwny «O6waa 6uonorus» 10-11 knacc-M., «lpocBelleHne»,
2010.

7. B. K. Wymubiid, . M. Obimwuy, A. O. PyBuHcKkuin «O6was 6uonorus» 10-11 knacc- M.,
«[lMpocseLieHne», 2010.

8. MabpuenaH O. C. Xumusa. 10 knacc - M., «[pocseLyeHne», 2009.

JononHnTeNbHble NCTOYHUKN:

1 Mpomos C.B. LWapoHoBa H.B. ®u3nka, 10— 11: KHura gna npenogasarens. - M., 2009.

2. KabapanH O.®., Opnos B.A. DKcnepumeHTanbHble 3agaHus no dusmke. 9— 11 knaccol: yyebHoe
nocobue ansa obyvarouimxca. - M., 2010.

3. KacbsiHoB B.A. MeToaunyeckme pekoMeHgauMu no MCnonb3oBaHWUIO yyebHUKOB B.A.KacbsiHOBa
«®usnka. 10 Kn.», «Pusmka. 11 kn.» npu U3yvyeHnn GuU3nKnM Ha 6a30BOM U NPOPUILHOM YPOBHE. -
M., 20009.

4. KacbaHoB B.A. ®usmka. 10, 11 kn. TemaTtmyeckoe u NoypoyHoe nnaaHuposaHue. - M., 2009.

5. MabpuenaH O. C. Xumus ansa npenogasatens: y4ebHo-MeToAnYeckoe nocobue/ 0. C
FabpuensH, I'. . bicoBa- M., 2009.

6. MabpuensH O. C. HactonbHasa KHura npenogasatens xumun: 10 knacc/ O. C. abpuensH, . T.
Nbicosa, W. . OcTtpoymos - M., 2009.

7. TabpuensaH O. C. HactonbHas KHura npenogaeatens xumuun: W knacc B 2 vactax/ O. C.
FabpuensH, I'. I. NbicoBa, A. . BeegeHckas - M., 2009.

8. KysHeuosa H. E. Oby4yeHne XMMUN Ha OCHOBE MexnpeameTHoON nHTerpauuun/ H. E. Ky3HeuoBa,
M. A. Waranos. - M., 2008.

9. bpoBknHa E. T., CoHuH H. WN. Bruonorua. MHoroobpasme >»xusbix opraHusmos. 10 knacc.
MeToanyeckoe nocobue. - M., 2009.

10. JloBkoBa T. A., CoHumH H. W., Buonorms. O6uwme 3akoHOMepHocTM. 10-11 Knacc.
MeToanudeckoe nocobue. - M., 2009.

ONEeKTPOHHbIE Pecypchbl:

http// irodov. nm. ru

http// www. acmephysics. narod.
http// www. edu. delfa. net; 8101/ -
http// www. lebedev. ru/

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

. http// kuznecova. nm. ru

. http// www. vvedenskai. Ru

NOoO R WD

20



4. KOHTPO/1b 1 OLLEHKA PE3Y/IbTATOB OCBOEHWA YYEBHOW

ACUMMNVHBI

KOHTpO/b M OUeHKa pesy/nbTaTOB OCBOEHWS AUCLMUMMHbLI OCYLLECTBSETCA NpernojaBatefieM B
rnpoLiecce MpPoBeAeHNs MPAKTUYECKUX 3aHATWUIA M NabopaTopHbiX paboT, TECTUPOBAHMS, a Takxke
BbIMONHEHNS 06YyYalOLMMUCH UHANBUAYANbHBIX 3aflaHUli, MPOEKTOB, UCCNef0BaHNA.

NTorosbim KOHTPOEM 0CBOEHUS obyyvarowmmuncs ANCUNNANHDI ABnseTcA
AnddepeHLMPOBaHHbI 3a4eT.

PesynbTaTbl 06yyeHus PopMbl 1 METOAbI KOHTPOJISA U OLLEHKN
(oCBOEHHbIE YMEHUSA, YCBOEHHbIE 3HAHWNA) pe3ynbTaToB 06yYeHUs
YMeHUs:

- MNPVUBOAWUTL NPUMePbl 3KCMEPUMEHTOB MU
HabnogeHnin, 060CHOBbLIBAKOLWNX:  aTOMHO- TeKyLMiA KOHTPONb B (hopMe:

MONeKynsipHoe CTpOeHUe BeLLeCTBa, - NOATOTOBKW [OKNafl0B, pethepaTos;
CYLLECTBOBAHWNE 3M1EKTPOMArHUTHOrO MoNs W - paboTbl C y4eGHUKOM U OMOPHbIMM
B3aVIMOCBSI3b 3/IEKTPMUYECKOTO W MArHUTHOFO KOHCMEKTaMMu.

noneii,  BOMHOBbIE U KOPMYCKYNSipHbIE

CBOWCTBa CBeTa, Heo6paTMMOCTb Ten0BbIX
npoLeccos, 3aBUCMMOCTb CBOMCTB BellecTsa OT
CTPYKTYpbl MOJIEKYN, 3aBUCUMOCTb CKOPOCTM
XUMWUYECKOW peakuuMnm OT TemnepaTypbl K
KaTa/n3aTtopoB, K/NETOYHOE CTPOEHME >KMBbIX
opraHusmos, pons JAHK kak Hocutens
HacfeACTBEHHOW  WH(OpMaLWK,  3BOMIOLMIO
XUBOW  MpUPOLbl, BAUAHWE  [eATeNIbHOCTU
4enoBeKa Ha 9KOCUCTEMBbI;

- 06BACHATL MPUKIaLHOE 3HaYeHne

BaXXHEMLINX JOCTVKEHUI B 061aCTy TeKkyWwmnit KOHTPONb B (hopMme:
eCTEeCTBEHHbIX HayK ANs: pa3BuUTuUs - 3awmTbl NabopaTopHbIX paboT;
3HepreTUKM, TpaHCNopTa v CPeAcTB CBA3N, - pelleHuns 3ajad,

NoNyyYeHUss CUHTETUYECKUX MaTepuanos ¢ - paboTbl CO CNpaBOYHOW NUTEpPaTYpPOIA.

3aflaHHbIMW CBONCTBaMU, CO3JaHus

O6MOTEXHONOTUIA, NEeYeHNA NHDEKLNOHHbIX

3a60neBaHNn, oXpaHbl OKpY>XXatoLL el cpeabl;

- BblABUraTh rmnoTesbl U npegnaraTb Nyt UX  TeKyLWMil KOHTPONb B POpME:

MPOBEPKU 1 [ienaTb BblBOAbI Ha OCHOBE - pelueHuns 3afau.

3KCNepUMeHTaNbHbIX aHHbIX, - 3aWmTbl N1abopaTopHbIX paborT;
npeLCTaBNeHHbIX B BuAe rpamka, Tabnmupbi - TeCTMpOBaHWuS;

UAn auarpammel; - 3aWMTbl MHAUBUAYANbHbIX 3afaHWiA

- paboTaTtb C eCTeCTBEHHO-HAY4YHOW TeKyLNin KOHTPOb B (hOpMe:
NH(opMaLmelt, cogepxKalleinca B coobLweHnax - pelweHuns 3agaud,

CMW, nHTepHET - pecypcax, Hay4yHo- - paboTbl CO CNPaBOYHOM NUTEPaTypONi.
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NonynsapHON NnuTepaType;

- UICNO/b30BaTb NPMOGPETEHHbIE 3HAHUA U
YMeHUs B MPaKTUYeCcKon 1 NOBCeAHEBHOW
XXWU3HWU ANSA: OLEHKN BIMAHWUA Ha OpraHu3m
YesI0BeKa 31eKTPOMarHUTHbIX BOJH U
PagnNoaKTUBHbLIX U3NTYYEHWA,
3HeprocbepexkeHns, 6e3onacHoro
MCMOb30BaHNA MaTepuanos Y XUMUYECKUX
BELECTB B ObITY, NPOGMNAKTUKN
NHMEKLUNOHHbIX 3a601eBaHWiA, HUKOTUHOBOW,
anKorofibHOM M HapKOTUYECKOWA
3aBNCKMMOCTE, 0CO3HAHHbIX INYHbIX
[eiCTBWIA MO OXPaHe OKPY>KarLlen cpeapi.
3HaHWSA:

CMbICT  MOHATWIA:  eCTeCTBEHHOHAYU4HbI
MeTOf MO3HaHWA, 3NeKTPOMarHUTHoe none,
3M1eKTPOMArHUTHbIE BOJIHbI, KBaHT, 3BONKOLMA
BceneHHoli, 6onbwoin  B3pbiB, CO/HEYHas
cucTema, ranaktmka, nNepmoguyvecKnini  3aKoH,
XUMUYecKas CBfI3b, XMMMUYECKas peakuus,
MaKpOMONeKyna, 6enoK, Katanusartop,
(hepMeHT, KneTka, AnddepeHumaums KNeTok,
OHK, Bupyc, 6uonornyeckas 3sosoLua,
6uopasHoo6pasne, OpraHusm, nonynsauus,
3KOCUCTEMA, 6unocpepa, 3HTpONUA,
camoopraHusayms;

- BKNaf BE/IMKNUX YYEHbIX B (DOPMUpPOBaHME
COBPEMEHHOI eCTEeCTBEHHO-HAaYYHON KapTUHbI
mupa.

- CTPOEHME M PYHKLMM CUCTEM OpraHoB
3[40pOBOro YenoBeka

- (hM3MONOTNYECKMe XapaKTePUCTUKN
OCHOBHbIX MPOLLECCOB XWU3HEAeATeNbHOCTU
opraHusma 4enoBeka

- TUTUEHNYECKNE HOPMbI, TPEGOBAHMS 1
npaBuaa COXPaHEHUS U YKPenaeHus 340P0OBbS

TECTUPOBaHUA;

- 3aWMUTbl MHANBUAYANbHbIX 3aaHWiA

TeKyLnin KOHTPOb B (hOpMe:

TecTUpOBaHMs,
paboTbl C OMOPHbIMW KOHCMEKTaMMn U

CNpaBOYHON NUTepaTypoil.

®OopMbl KOHTPO/ISE 06YYeHUS:

YCTHbIV onpoc;
TECTMPOBaHMUE;
3awnTa pedepara;
pelleHmne 3agay

®opMbl KOHTPONA 00yYeHUSs:

YCTHbI 0Npoc;

dKTMBHOCTb Ha 3aHATUAX (AOHOﬂHeHMﬂ K

0TBETaM COKYPCHMKOB Y T.M.);
3awnTa pedeparta

®opMbl KOHTPONS 06YYEHNS:

YCTHbIV onpoc;
aKTUBHOCTb Ha 3aHATUAX;
TeCTMPOBaHMUe;

3awnTa pedepara;

®OopMbl KOHTPONA 06yYeHUs:

YCTHbI 0Npoc;
aKTUBHOCTb Ha 3aHATUAX ;
TECTUPOBAHME;

3alimTa pedepara;

®OopMbl KOHTPO/ISE 06YYeHUS:

YCTHbII 0npoc;
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Ha pa3Nn4HbIX 3Tanax OHTOreHesa
dKTUBHOCTb Ha 3aHATUAX |

- TeCTunpoBaHWe;

PaspaboTumnku:
FBMNOY PO «(TTTK-
nmeHn M "M"*"Mexnaosa» npenogasarene

(mecTo paboThbl) (3aHNMaemas JOMKHOCTb) Pimm'uga¥£e¢V;MMMa,‘1:|ﬂ?Ba
FrENOY PA «MNT\
nmeHn M.M.Mesxxurtnesa»

. npenogaBaTesib

(mecto paGoTei) (3apHmmae|\ﬂﬂ LOMKHOCTb) 3. N!ﬁ[miﬂa)/:(blrl ﬁ“‘m%a
FENOY PA «NNTC
nMeHn MAM*Mepxnaosa»

(mecTo paboThbl) S e ”peﬂo.ﬂ.aBaTe”b

(3aHMMaemas fOMKHOCTb) M '(Ml;maﬂgpqﬂsﬁﬁﬂ)

OKCnepThl:

TmecTo paboThbl
P ) (3aHMMaemas LO/MKHOCTb) (MHALMAAL), hamnnns)



