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1. MACHOPT PABOYEN ITPOI'PAMMBI

1.1. ObaacTh NpUMeHeHHUs1 IPOTrPaMMbI

Pabouas nporpamma yuebHo¥ mucummuivabl BJ[.07 «EcTecTBO3HaHME» BXOAWT B COCTAB
MPOrpaMMbl TOATOTOBKH CHEIHAIUCTOB CPEIHET0 3BE€HA B COOTBETCTBUH C (eIepalbHBIM
roCy/IapCTBEHHBIM 00pa30BaTeNbHBIM CTAaHAAPTOM CpeIHEro npodecCUOHaILHOr0 00pa3oBaHus
no crneruanbHocTu 38.02.02 CTpaxoBoe 1eJ10 (110 0TPAC/IsIM).

12, MecTto AUCHUIUIMHBI B CTPYKTYpe OCHOBHOWH TmpodecCHOHAIbHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl

Jucnmmmua bBJ[.07 «EcrecrBo3Hanue» SBIseTCS  00S3aTEIbHOM  IUCIMILUIMHOMN
MPOrPaMMBbI TTOJATOTOBKH CHEIHAIMCTOB CPETHErO 3BEHA, BXOJAUT B 00s3aTEeIbHBIC AUCIIUILITUHBI
001eo6pazoBaTeNbHOTO MUKJIA 10 crienuanbHocTH 38.02.02. CtpaxoBoe 1ei10 (10 OTpacisim).

1.3. Heau u 3agayud JAUCHUILIMHBI — TPeOOBAaHUA K pe3yJabTaTaM OCBOCHUS
AUCHHUILIMHBI

Conepsxanue mporpammbl «EcTecTBO3HAHME» HAINPABICHO HA JIOCTHUKEHUE CIIEIYIOIINX
neJse:

- OCBOCHHE 3HAHUW O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U METOJax
€CTECTBEHHBIX HAayK; 3HAKOMCTBO C HauOolee BaXXHBIMU UACSIMH M JOCTHKECHUSIMU
€CTECTBO3HAHMS, OKA3aBIIUMHU OIPEACIISIONICE BIMIHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTHIA,

- OBJIQJICHHE YMEHUSMU MPUMEHSATH IOJYYCHHbIE 3HaHUS ISl OOBSCHEHUS SBIICHUN
OKPYKAIOIIET0 MUPA, BOCHPHUATHS WH(OPMAIMK €CTECTBEHHO-HAYYHOTO U TMPOPECCHOHATHHO
3HAYUMOTO COJEp)KaHUS; pa3BUTHE WHTEJUICKTYalbHBIX, TBOPYECKHX CIIOCOOHOCTEH U
KPUTUYECKOT'O MBIIUJICHUS B XOJE MPOBEACHUS MPOCTEHIITNX MCCIICIOBAHUM, aHAIM3a SIBJICHUH,
BOCTIPUATHUS U UHTEPIPETALMU €CTECTBEHHO-HAYYHON NH(OpMAIUY;

- BOCHUTaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS 3aKOHHOM TIPUPOIBI H
WCIIOJIb30BaHUsl JOCTHKCHUN €CTECTBEHHBIX HAayK AJI1 PAa3BUTHUS IUBWIM3AIMH U MOBBIIICHUS
KauecTBa KU3HHU;

- MPUMEHEHHE eCTECTBEHHO-HAyYHBIX 3HAHUN B MPOGECCHOHATBHOU AESITETbHOCTU U
MOBCEIHEBHON KHM3HU JJIsI OOecreYeHus] O€30MaCHOCTH JKU3HENEATEIBHOCTH; TPAaMOTHOTO
MCIOJIb30BaHUsI COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3J0POBBS, OKPYKAIOIIEH CpeIbl.

OcBoenue coaepxanusi ydyeOHoW mucuurumMHbl «EcTecTBo3HaHue» oOecreuynBaeTr
JOCTH>KEHHUE CTYACHTaMU CIEAYIOLUX PE3yIbTaTOB:

JInynocTHbIX (JI):

JI1 ycToiuMBBIi MHTEpPEC K UCTOPUU U JIOCTHKEHUSM B O0JIACTH €CTECTBEHHBIX HayK,
YyBCTBO TOPJIOCTH 32 POCCUICKHUE €CTECTBEHHBIC HAYKU,

JI2 TOTOBHOCTh K TMPOJOIDKEHHIO OOpa3oBaHMs, TMOBBINICHUIO KBAIU(UKAIINK B
n30paHHON MPOo(deCcCHOHATBHOM JEATEIPHOCTH C WCIHOJIb30BAaHMEM 3HAaHMM B 00JacTH
€CTECTBEHHBIX HayK;

JI3 00BeKTHBHOE OCO3HAHWE 3HAYMMOCTH KOMITETEHIIMI B 00JIaCTH €CTECTBCHHBIX HAYK
JUTSL 4eloBeKa M O0IecTBa, YMEHHE HCIOIB30BaTh TEXHOJOTMUYECKUE JOCTHKEHHs] B 00IacTu
GU3UKYA, XUMHUHU, OUOJIOTHUHU Il TIOBBIIMICHHUS COOCTBEHHOTO WHTEJUICKTYallbHOTO PAa3BHUTHS B
BbIOpaHHOU MPOo(ecCHOHATBLHOM e TENbHOCTH;

JI4 ymeHue MpoaHAIM3UPOBATh TEXHOTEHHBIE TMOCIEACTBUS ISl OKPYXKAIOMIEH Cpeipl,
OBITOBOI W IPOM3BOJICTBEHHOH JI€ATEIHLHOCTH YEJIOBEKA;

JIS TOTOBHOCTh CaMOCTOSITEILHO JOOBIBATH HOBBIE JIJIsi Ce0Sl €CTECTBEHHO-HAYYHBIC
3HAHUS C UCTIONB30BAHUEM JIJISl 3TOTO JOCTYIHBIX UCTOYHUKOB MH(GOPMAITUH;

JI6 yMeHue ynpaBisaTh CBOCH MO3HABATEIHLHOM JCATEILHOCTHIO, TIPOBOJINUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYAJIbHOTO Pa3BUTHS;

JI7 ymeHue BBICTpanBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIIICHHSI B KOMAaH/IE 10 PEIICHUIO
001X 3a/1a4 B 00JIACTH €CTeCTBO3HAHUS;



Metanpeametnsbix (M):

M1 oBnageHue yMEHUSIMH W HaBbIKAMM PA3JIMYHBIX BUJOB I03HABATEIbHOMN
JIEATEIbHOCTH JIJIs1 U3YUYEHUS Pa3HbIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOTO MUPA;

M2 npumeHeHne OCHOBHBIX METO/OB MO3HaHUs (HAOII0eHHS, HAYYHOTO SKCIIEPUMEHTA)
JUISL W3YYEHUS Pa3MYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, C KOTOPBIMU
BO3HUKAET HEOOXOUMOCTh CTAJIKUBAThCS B MPOPEeCCUOHAIBHOM cdepe;

M3 ymMmeHue ompeAenaTh e U 3aJadd JICATeIbHOCTH, BBIOMpPATh CPEICTBA IS WX
JOCTH>KEHHS Ha MPAKTUKE;

M4 ymenue MCIonb30BaTh Pa3IMUYHbIC HCTOYHUKU JJI MOJIYYeHHS] €CTECTBEHHOHAYYHOMN
nH(pOpMallMU U OLIEHUBATh €€ JOCTOBEPHOCTH JIJISl IOCTHXKEHHUS MTOCTABIICHHBIX IIeJiel U 3a/1a4;

Hpeamernbix (I):

m c(hopMUPOBAHHOCTH MPEJCTaBICHU I 0 LETTOCTHOM COBPEMEHHOI
€CTECTBEHHOHAYYHOM KApTHUHE MHUpPA, MPUPOAE KaK €IMHOMN LIEJIOCTHOW CHUCTEME, B3aMMOCBSA3U
YyeJioBeKa, IPUPOJIbl U 00IIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBI X MaciuTabax BceneHnHoil;

M2 BrnaneHuwe 3HAHUSMU O HaMOOJIEe BAXKHBIX OTKPBITHSAX M JOCTHKEHUSX B o0jacTu
€CTECTBO3HAHMS, MTOBIUSABIIMX HA 3BOJIIOLIMIO IIPEJACTABICHUN O MPUPOJIE, HA PA3BUTUE TEXHUKHU
1 TEXHOJIOTHI;

I3 copmMupoBaHHOCTH YMEHHUS TPUMEHSATH ECTECTBEHHO-HAyYHBbIE 3HAHUS IS
OOBSCHEHUSI OKPYKAIOIUX SIBIICHUH, COXPAHCHUS 3/I0POBBS, OOCCIeYCHHS Oe30MacHOCTH
JKU3HEACSTEIbHOCTH, OepeKHOT0 OTHOLUEHUSA K pupoze, palMOHAIBHOTO
MIPUPOJIOTIONB30BAHUS, & TAK)KE BBIMIOJTHCHHS PO TPAMOTHOTO IMTOTPEOUTEIS;

14 chopmupoBaHHOCTH TPEICTABICHUNM O HAYYHOM METOJ€ MO3HAHHS MPUPOIBl U
CpeAcTBax M3y4dyeHUs METraMupa, MaKpOMHUpPa U MHUKPOMHPA; BJIaJICHHE MTPUEMaMU €CTECTBEHHO-
HAy4YHBIX HAOJIOJCHU, OIBITOB, HCCIEAOBAHUA U OLEHKHA JOCTOBEPHOCTU MOTYyYECHHBIX
pe3yJIbTaToB;

I15 BnajgeHue MOHATHIHBIM aNmapaToM €CTECTBEHHBIX HAayK, MO3BOJSIONIUM I103HABAThH
MHp, Yy4YacTBOBaTh B JHCKYCCHSIX IO €CTECTBEHHO-HAyYHBIM BOIPOCAM, HCIOJIb30BATh
pa3iuyHble HCTOYHMKU WHGOpPMAIMU JUIS TOATOTOBKM COOCTBEHHBIX pabOT, KPUTHYECKU
OTHOCUTHCS K coobmenusm CMU, conepxaiuM HaydHYIO HHPOPMAITHUIO;

I16 chopMupoBaHHOCTH YMEHUI TOHUMaHNUE 3HAYMMOCTH €CTECTBEHHO-HAYYHOT'O 3HAHUS
JUIST KaXJO0T0 4YelIOBEeKa HE3aBUCUMO OT €ro mnpodecCHOHaIbHOM NeATeNbHOCTH, pa3inyaTh
(bakThl ¥ OLIEHKHU, CPABHUBATh OLIEHOYHBIE BBIBOJIbI, BUJETh UX CBS3b C KPUTEPUSIMH OIEHOK U
CBSI3b KPUTEPHUEB C ONPEIEICHHON CUCTEMON IEHHOCTEN.

B pesynbpTare ocBoeHHs y4eOHOM MUCIUIUTMHBI O0y4JaroImuiics 10mkeH ymeTh (Y):

Y1 npuBoIUTH MPUMEPHI SKCIEPUMEHTOB U (WIM) HaOMoJeHUM, 000CHOBBIBAIOIINX:
aTOMHO-MOJIEKYJIIPDHOE CTPOEHHE BEIIECTBA, CYIIECTBOBAHUE JJIEKTPOMArHUTHOTO OIS U
B3aUMOCBSI3b AJIEKTPUUECKOTO M MAarHUTHOTO TOJI€H, BOJHOBBIE U KOPIYCKYJSIPHBIE CBOMCTBA
CBETa, HEOOPATUMOCTh TEIUIOBBIX IPOLIECCOB, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT CTPYKTYPbI
MOJIEKYJI, KJIETOUHOE CTPOEHUE KUBBIX OpraHu3MoB, poib JJHK kxak HocuTens HaciencTBeHHOU
uH(popMaIy, TPEBpAIICHUE SHEPTHMH M BEPOSTHOCTHBIM XapakTep MpPOIECCOB B KUBOH M
HEXUBOU IIPUPOJE;

Y2 OoOBACHATH TPHUKIAJHOC 3HAYCHWE BAKHEWITUX JIOCTIDKCHWH B o0yacTu
€CTECTBEHHBIX HAyK IJisi: Pa3BUTUSI DHEPre€TUKH, TPAHCIOPTA U CPEICTB CBS3H, MOIYYECHUS
CHHTETUYECKNX MaTEpPHAJIOB C 3aJIaHHBIMHA CBOMCTBAMH, CO3/IlaHWE OMOTEXHOJIOTHH, JICUEHUS
MH(DEKIIMOHHBIX 3a00JICBaHMIA,

Y3 BBIBHTATh THIIOTE3bI M MpEJIarath MyTH UX IMPOBEPKH, JIEIAaTh BHIBOJBI HA OCHOBE
DKCIIEPUMEHTAIBHBIX TaHHBIX B BUAE rpaduka, TaOIUIIBI HITU AUATrPAMMBI;

Y4 pabotath ¢ €CTECTBEHHOHAYYHON HMH(OpPMAIMEH, CONEpIKAIICHCs] B COOOIIECHUSIX
CMMU, HHTrepHeT-pecypcax, Hay4yHO-TIOMYJSIPHOM JUTEpaType: BIAJIETh METOJaMHU IOHMCKA,
BBIJICNISTH CMBICTIOBYIO OCHOBY M OIICHHUBATh JJOCTOBEPHOCTH MH(OpMAINK;



Y5 ucnons3oBaTh NMPUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTHUYECKON JCSITENLHOCTH H
MOBCEIHEBHOM >KM3HM JUISl: OLICHKU BJIMSHHS HAa OPraHU3M 4YeJIOBEKa JIEKTPOMArHUTHBIX BOJH U
pPaZMOaKTUBHBIX W3Iy4eHUH, SHEProcoOepekeHus, OE30MacHOTO UCIOIb30BaHUS MATEPUAIOB U
XHMHUYECKUX BEIIECTB B OBITY, MpO(UIAKTHKHA WHOEKIIMOHHBIX 3a00JIeBaHUN, HUKOTHHOBOM,
AJIKOTOJIbHOM M HAPKOTHYECKOM 3aBUCHMOCTH.

B pesynbpTaTe ocBoeHHS YI4EOHOM TUCIUILIMHBI O0yUYaIOIIUICS TODKEH 3HATh (3):

31 cMbICaT MOHSTHI: €CTECTBEHHOHAYYHBIM METOJI MO3HAHUS, AJIEKTPOMATrHUTHOE MOJIE,
KBaHT, IEPUOINYCCKUNA 3aKOH, XUMUYECKasl peaKIlus, MaKpOMOJIeKyJIa, 0eI0K, (hepMEHT, KIIeTKa,
muddepeHIranys KIeToK, OpraHusM, ouocdepa;

32 BKJIaI BEIMKUX Y4YEHBIX B (OPMHUPOBAHHE COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHBI MUDA.

1.4. PeKOMeHHyeM()e KOJIUY€CTBO YaCOB HA OCBOCHME IIPOrpaMMbI JHCHUITJIUHBI

MaKCHUMAaJibHasl y4eOHasi HATPy3Ka 00y4aloerocs 199 vacos
BKJTIOYAs:
o0s3aTenpHas ayIuTOpHAas yueOHas Harpy3Ka 117 yacos
caMOCTOSTENIbHAs paboTa 72 gyaca
KOHCYJIbTaIlHH 10 gacoB
BCET'O 199 yacos

2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YYEBHOM JJUCIUILJINHBI
2.1. O0beM yueOHOI IMCUMIIMHBI M BUABI Y4eOHO0#l padoThI

. KoanuecrBo
Buj yueOHoii padoThl
4acoB

MakcumanbHas yyeOHas Harpys3ka (Bcero) 199
Oo6s13aTesibHAsE ayAUTOPHAs yueOHAasi HATPY3Ka (Bcero) 117
B TOM YHUCIJIE:

Jlekun 78

NPAaKTUYECKHUE 3aHATHS 39
KouncyabTanuu (Bcero) 10
CamocrosiTesibHas paboTa o0yuyaruierocs (Bcero) 72

Hrorosasi arrectanust B opme quddepeHnpoBaHHOro 3a4era




2.2. TemaTn4yecKkMil IJIAH U coAepkaHMe YUueOHOH nucuunInHbl «EcTecTBO3HAHME)»

HaumeHoBaHue pa3aesioB U TeM Coaepsxkanue yueOHOro MaTepuaJa, JabopaTopHbie padoTbl 1 O0vem | YpoBeHb
NPaKTHYeCKUe 3aHATHS, CAMOCTOSAITeIbHAasI padoTa 00y4arommxcs 4acoB OCBOCHUS
1 2 3 4
Beenenue OcHoBHBIE HaykH O Tipupoze (pusrka, XUMHUs, OUOJIOTHS), UX CXOACTBO U 2 1
oTiinuus. ECTeCTBEHHO-HAay4YHBI METOJ IMO3HAHUSA U €ro COCTABJIIOLIUE:
Ha0JII0/IeHNe, U3MEPEHUE, SKCIIEPUMEHT, TUII0Te3a, TEOpHUs
Paszoen 1. Qusuxa
Jlexkuuu 32
Tema 1. Mexanuka MexaHuueckoe JBUKEHUE, €r0 OTHOCUTEIbHOCTh. 3aKOHBl JUHAMUKU 2 1
Hprotona
Cuiibl B IpUpoOJE: YIPYroCcTh, TPEHUE, CUJIA TSAKECTU. 3aKOH BCEMUPHOTO 2 1
TATOTEHUs
Nmnynbsc. 3aKOH COXpaHEHUs HUMIYJIbCAa M PEAKTHUBHOE JIBHXKECHHE. 2 1
[loTeHumanpHass W  KUHETUYECKass JHEpPrusl. 3aKOH COXpPaHEHUs
MeXaHH4ecKol sHepruu. Pabota 1 MOIIHOCTH
Kunernueckass oHeprusi u pabora. [loTeHuumanbHast »Heprus B 2 1
rPABUTAIMOHHOM MOJIE.
Tema 2. OcHOBBI MOJIEKYJISIPHON (DU3UKHU U Hctopus atomuctuyeckux ydeHuid. HabmtoaeHust u OnbIThHI, 2 1
TEPMOJAUHAMUKH MO/ATBEP K IA0IIE aTOMHO-MOJIEKYJISIPHOE CTPOEHHE BelecTBa. Macca u
pa3zMepsl MOJIEKYIT
TennoBoe nBmkeHue. TemiepaTypa Kak Mepa CpelIHEW KHHETUYECKOH 2 1
SHEPrUU YacCTHUI]
OObscCHEHNE arperaTHbIX COCTOSTHUI BellecTBa U (pa30BBIX MEPEX0/I0B 2 1
MEX/1y HUIMH Ha OCHOBE aTOMHO-MOJIEKYJIIPHBIX MPEICTABIEHUHN. 3aKOH
COXpPaHEHHUs SHEPTUU B TEIJIOBBIX Mpoleccax. HeoOpaTumblii xapakrep
TEIUIOBBIX TPOLIECCOB
TenyoBele MamMHBIL, HMX NpPUMEHEHHE. OKOJIOTUYECKHE TMPOOJIEMBI, 2 1
CBSI3aHHBIE C TPUMEHEHHEM TeIJIOBBIX MallMH, M Mpolbiema
sHEeprocOepeKeHus
Tema 3. OCHOBBI ANEKTPOTUHAMUKHI DIIEKTPUYECKUE 3apsiibl U UX B3aUMOJICUCTBUE. DJIEKTPUUECKOE TIOJIE. 2 1

HpOBOIIHI/IKI/I 1 U30JIATOPLI B 3JICKTPHUICCKOM I10JIC




[ToctosnHbIil  3nmekTpuyeckut  Tok. Cuina  TOKa,  HamOpsDKEHUE,
3JEKTPUYECKOE COMpOTHBICHUE. 3akoH Owma I y4yacTKa ILIETH.
TernnoBoe AeHCTBUE AIEKTPUUECKOTO TOKa U 3aKoH Jxoyssi-Jlenna

MarauTHoe II0jie TOKa U ,[[CI\/’ICTBI/IC MAarauMTHOIO 110JI1 Ha NPOBOJHHUK C
TOKOM. BHGKTpOI[BI/IFaTCHB

SBnenune 3JIEKTPOMATHUTHOMN WHAYKLWH. DJIeKTPOreHepaTop.
ITepemennsbiii Tok. [losydeHue u nepenaya AI€KTPOIHEPTUU

Tema 4. KosieOanus v BOJIHEI

ONEeKTPOMAarHuTHHIE KoJsieOaHus u BOJIHBI. CBoOonHbIE
3JIEKTpOMAarHuTHHIE Kosiebanus. KonebarenbHblil KOHTYp. BeIHy)IeHHBIE
JIEKTPOMAarHuTHbIE KojeOaHus. ['apMOHMYecKue 3IeKTPOMAarHUTHBIE
KoJIeOaHus.

OneKTpoMarHuTHeE  BOJIHBL.  CKOpPOCTb  3JIEKTPOMAarHUTHBIX — BOJIH.
[IpuHIHATIBL paguocBs3u u TEJICBUCHUS. Hcnonb3oBanue
JJICKTPOMArHUTHBIX BOJIH Pa3IW4YHOIO JMala30Ha B TEXHUYECKHUX
CPEJCTBAX CBSI3U, MEJUIIMHE, IPU N3YYECHUH CBOWCTB BEIIECTBA.

CaetoBble BONHBI. Pa3BuTHe mpeicTaBieHUN O MPUPOJIE CBETAa. 3aKOHBI
OTpakKeHHUs U TpesiomiieHus ceera. Matepdepenmms crera.

Hudpakus cBera. [Qudpaxuuonnas pemerka. [lonmspuzanus cBera.
Jucnepcus ceera. JIuazel. Onrudeckue npruOOpBhI.

Tema 5. DneMeHThI KBaHTOBOW (DU3UKH

Crpoenue aroma: niaHeTapHas Mojellb U Mojaenb bopa. [lornomenue u
ucryckanue ceera atomoMm. KBanroBanue sHepruu. CTpoeHHE aTOMHOTO
saapa. PanuoakTuUBHbIE W3JIy4eHMS U HUX BO3JICUCTBUE Ha KUBbIC
OpraHu3Mbl

3Hepr1/151 pacmietyICcHusL aTOMHOI'O  sAApa. Hz[epHa;I SHEPIreTUKa U
OKOJIOTHYCCKHEC HpO6J’I€MI>I, CBs3aHHBIC C €€ NCIIOJIBb30BaAHHEM

HpaKanecmle 3aAHATHUSA

HpaKTI/I"IeCKaSI pa60Ta 1. HCCJ’IGI{OB&HI/IG, BKJIIOYAarOIiue OCHOBHBIC
OJICMCHTBI €CCTCCTBCHHOHAYYHOTO METO/1a ITO3HAHUA Ha IIPUMEPEC
MBUJIBHOT'O ITY3bIPS.

[IpakTryeckas padora 2. CocTaBiIeHNE HHTEIIICKT - KapThl. McTopus
pa3BUTHUS €CTECTBO3HAHMSL.

[MpakTuueckas padota 3. Mi3ydeHne 3aBHCHMOCTH ITEPHOIa KOJICOaHMIA
HUTSHOTO (WJIM MPYKUHHOTO) MasiTHUKA OT JUIMHBI HUTHU (WIJIK MacChl




rpy3a)

[TpakTuyeckas padora 4. Cemunap. O0CyXaeHHE TOKIAI0B

[IpakTuueckas pabota 5. 3MepeHue TeMeparypbl BElIecTBa B
3aBUCUMOCTH OT BPEMEHH MPU U3MEHEHUSX arperaTHbIX COCTOSIHUM

[IpakTrueckas padora 6. M3yueHne BO3MOKHOCTEH dHEPTOCOEPEIKEHUS B
HOBCEIHEBHOU KU3HHU.

[IpakTrueckas padota 7. CocraBiieHue TaOIHIBI «Y POBEHb BO3ACHCTBUSA
3BYyKa Ha 4eJIOBEKa»

ITpaktnueckas pabota 8. MI3MepeHue ecTeCTBEHHOIO PaAuallMOHHOTO
(oHa OBITOBBIMU JO3UMETPAMH.

ITpaktuyeckas padora 9. Cemunap. OOCyXIeHHE TOKIAI0B

CamocrositesibHas padora (puszmnka)

51

Jloknaspl HAa TEMBI:

- «Pa3BuTHE B3IJIS0B HA CTPOCHHE aTOMaY;

- «OKOJIOTUYECKUE TPOOJIEMBI, CBSI3aHHBIC C TPUMEHEHUEM TEIUIOBBIX
MaIIH»

- «YIIBTpa3BYK U €T0 HCIIOJIH30BAHKIE B TEXHUKE H MEIUITITHE)

- « Ucnionp3oBanue Gporodddexra B TEXHUKEY;

- « PaimoakTHBHBIC M3JTYYCHUS U UX BO3JICHCTBUE HA JKUBBIC OPraHU3MBD)

20

[Ipe3enTanuu Ha TEMBI:
-«TermnoBrle ABIECHUI
- «aTepdepentys u qudpakius CBETa B IPUPOALY.

KoncnexTsl mo TemMam:

-«["a30BbBIC 3aKOHBI

- «QHEprus MMEKTPUIECKOTO OIS,

- «3aBUCHUMOCTbD AJIEKTPUUECKOTO COMPOTUBIIEHUS OT TEMIIEPATYPhI»;
- «PaboTa ¥ MOIITHOCTH JIEKTPUUECKOTO TOKAY;

-«CnekTpanbHasi YyBCTBUTEIbHOCTD I1a32»

- «[IpuHUUN TEMCTBUS M KCIIOJIb30BAHUE JIa3epay

28

Pa3zoen 2. Xumusn

20

O01mas U Heopranuveckasi XuMHst
Tema 1 OcHOBHBIE OHATHA U 3aKOHBI XUMHUH

[Tocrosinnas ABoragpo. MonsipHas macca. 3akoH ABoraapo. MospHbIi
o0beM ra3zoB. PacueTsl mo XuMu4eckuM (opmynaM. 3aKOH COXPaHEHUS
Macchl BEIIECTBA




Tema 2. [leproauyeckuii 3aK0H

u [lepuoanueckas cucteMa XMUMHUYECKUX
snemenTtoB JI. 1. Menpaeneesa. CtpoeHue
BCIIECTBA

Jleknua. Otkpeitue Ilepronnueckoro 3akona. Ilepuogumueckasi cucrema
xumudeckux anmemeHtoB  J[. M. MengeneeBa Kak —rpaduueckoe
otoOpakenue [leproauyeckoro 3aKoHa.

Jleknus. [Ipupona xumuueckoit cBsi3u. KoBaneHTHas CBSA3b: HEMOJSPHAA U
nossipHas. MlonHas cBsa3b. Katnonsl m aHuMOHBL. Metanmuyeckas CBS3b.
Bonopoanast cBsi3b. B3aMMOCBSI3b KPUCTAJUIMYECKUX PELIETOK BEIIECTB C
pa3JIMYHBIMU TUIIAMU XUMHYECKOU CBSI3H.

Tewma 3. Bopa. PactBopsl. ['napomnus.
XUMHUYECKHE PEaKIIUH B BOIHBIX PacTBOpax

Jlekimsi. PacTBopeHme TBEpABIX BEHIECTB W Ta30B. 3aBUCHMOCTH
pPacTBOPUMOCTH TBEPJABIX BEIIECTB M Ta30B OT TeMIlepaTypbl. Maccoas
JI0J1sI BEIIECTBA B PACTBOPE KAaK COCO0 BBIPAXKEHHUSI COCTaBA PAaCTBOPA.

.HGKI_II/IH. Bona B IIpUpoac, 6I>ITy, TCXHHUKC U Ha ITPOU3BOACTBC. duznueckue
1 XHMHUYECKHE CBOMCTBA BOJBbI. 3an$I3HI/ITeJII/I BOJbI H CIIOCOOBI OYUCTKH.
Kecrkas BOda U €€ YMIIdCHUC. OHPGCHGHI/IG BOJBEI. ArperaTHble
COCTOsIHHA BOJAbI M €€ IMEPEXOJbl U3 OJHOIO arpe€rarHoro COCTOAHUA B

apyroe

Opranuyeckasi XuMust
Tema 4. OcHOBHBIE TOHATHS OPraHHUYECKOM
XUMHH

Jlexumsa.  Ilowarne  wm3oMepuu. Buael  H30MepuUH:  CTPYKTypHas
(yraeponHoro ckenera, MOJOXKEHHUS KPaTHOW CBSI3U WM (YHKLIIMOHATIBHON
IpyMIbl), IpocTpaHCTBEHHAss. MHOrooOpasue opraHn4ecKuX COeTUHEHU.

Tema 5. YrieBonopobl

Jlexuus. IlpenenpHble W HenpeaenbHble yrieBogoponbl. CTpoeHue
YII€BOAOPOAOB, XapaKTEpHbIE XUMHUYECKHE CBOMCTBA YIIE€BOLOPOAOB.
IIpencraBurenn yrieBOJOpPOJOB: METaH, OSTWIEH, AalETHICH, OeH30I
IIpuMeHeHHe yriIeBOJOPOAOB B OpPraHUYECKOM cuHTe3e. Peakuus
nonuMepuzauu. Hedh, ra3, kaMeHHBINA Yroib — NPUPOJHBIE HCTOUHUKU
YII€BOJI0POIOB

Tema 6. Kchoponcoz[epxcamHe OpTaHUYCCKUC
COCIMHCHUA

Jlexius. CiupThl, KApOOHOBBIE KUCIOTHI U CIOXKHBIC d(DUPBI: MX CTPOCHUE
u XapakTepHbIE XUMHYECKHE CBONCTBA. [IpencraBurenu
KUCJIOPOJCOAEPKAIMX OPraHUYECKUX COCIUHEHUH: METWIOBBIL U
ATUJIOBBIN CIIUPTHI, TNIMIEPUH, YKCYCHAsI KUCIIOTA.

Jlexiuss. Mpila Kak COJNM BBICHIMX KapOOHOBBIX KuCHOT. JKHUpBI Kak
CJIOXHBIE YPUPHI. YTIEBOBI: TITIOK03a, KpaxMall, IIEJUTI0JI03a.

Tema 7. AzoTcoaepxaliue OpraHn4ecKue
COETMHEHHUS

Jlexknna. AMunabsl. PU3HYeCcKUe 1 XUMHUUYECKUE CBOMICTBA

Jlexuus. AmuHOKHCHOTHI, Oenku CTtpoeHune W Ouonoruueckas (QyHKIUS

10




0eKoB. XMMHUYECKUE CBOMCTBA OEIIKOB.

Jlexumsa. I'emernueckas CBs3b  MEXAY KjacCaMH  OPTaHMYECKHUX
COCTMHEHUM.

HpaKanecKne 3aHATHSA

12

[Ipaktuueckoe 3ansrue 10. [IpuroroBrnenue u pa3daBieHUE PACTBOPOB
pa3HOW KOHIEHTpAIlMM W pelIeHHE 3a7ad MO0 pPacueTy MacCOBOM JI0JIH
KOHIIEHTPALUH.

[Mpaktuueckoe 3anstue 11. [lpuroroBrneHue u pa3daBlieHUE PACTBOPOB
pa3HOil KOHIEHTpAlMM W peIlleHue 3a/ad 10 pacyeTy MacCOBOW J10JIU
KOHIOCHTPpAHH.

IIpakTuueckoe 3ansarue 12. Mzyuenue pH pa3nuyHbIx pacTBOpOB

[Ipaktuueckoe 3anarue 13. M3yuenue pH pasnuyHbix pacTBOpoB

[IpakTuueckoe 3anarue 14. Pemienue 3aa4 Ha pacTBOPHI

[IpakTuueckas pabora 15. Xumuueckue CBOMCTBa yrieBOJAOPOIOB.
O3HaKOMJICHHE C CHHTETHUYECKUMHU U UCKYCCTBEHHBIMU MOJIMMEPAMH.

NINININ

NINININ

CamocrosiTesibHas padora (Xumus)

N

1 KoHCnieKThI HA TEMBI:

- «buonoruyeckas poib BOJbD;

- « CriocoObl pa3ieneHus: cMmecen»

- «OcobeHHOCTH CTpOeHHs YIiIeBoA0B. VX kinaccupukarusy»

2 Jloknag « DKOJOorn4yecKue npoOieMsl , CBsI3aHHbIE 1€(PUIIMTOM NPECHON
BOJIBI»

«AHTPOIIOT€HHOE U3MEHEHHE KIIMMaTa

3.Ta0nu1bl HAa TEMBI:

«OCHOBHBIE UCTOYHUKH 3arpsiI3HEHUS] BOJIOEMOBY

- «OCHOBHBIE HCTOYHUKH 3arpsi3HEHUS aTMOC(HEPBI»;

- «[Toxa3aTenb KMCIOTHOCTH B JKUBBIX opranuzMax» «Kmnaccuduxamms
XMMHUYECKHX 3JIEMEHTOB B OPTaHU3ME YEJIOBEKa

- «DOyHKIIUHA OEITKOBY»

- «MEeHIO CTy/IeHTa Ha HEJIENIO»

4. CocraBjeHHE CXEMBbI

«CBolicTBa mIEnouen»

«['enernueckas B3aMMOCBS3b OCHOBHBIX KJIACCOB HEOPraHMYECKUX

32

N
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COCTUHEHUN)
5 Pedepar « Buramunsl »

PacueTsr KOHHGHTpaI_II/Iﬁ PAaCTBOPOB IO MHAWBUAYAJIbHBIM 3aIaHUAM

Omnpenenenue 3JIEKTPOHHBIX KOH(PUTYpAIM aTOMOB 110 WHIMBHyaIbHBIM
3alaHUSIM

Pa3zoen 3. buonozus

20

Tema 1 JKuBas npupo/ia Kak 0ObEKT U3yUCHUS
OMOJIOTHH.

[Tonsitue <«oku3Hb». OCHOBHBIE MNPU3HAKKA KWUBOTO: TMUTAHHUE, JIbIXaHUE,
BBIJICJICHUE, Pa3IpaKUMOCTh, IOJBH)XHOCTb, PAa3MHOXEHHUE, POCT U
pazButue. Ilonsitne «opranusm». PasHooOpasue >XMBBIX OPTraHH3MOB,
MIPUHIIMIIBI UX KJIACCH(PUKAITUU

Tema 2. Knnetka

Krnerka — enuHuna cTpoeHus U xKU3HEAesITeNbHOCTH opraHu3zMa. OOMeH
BEIIECTB U IMpeBpalleHue sHeprun B kietke. Monekyna JJHK — nocurens
HACJIeJICTBEHHOM nH(OopManuu

Tema 3. Opranuzm

YPpOBHU OpraHU3aIUH KUBON MPUPOJIBL: KIIETOUHBIH, OpraHU3MEHHBIN,
HaJIOpraHu3MEeHHBIN. TKaHM, OpraHbl U CUCTEMBI OPTaHOB YEJIOBEKA

[Iuranue. 3HaueHHe NMUTAHUS JUIsL POCTA, PA3BUTHUS U KU3HEACITEIbHOCTU
opranm3ma. [lumeBapeHne Kak Tporecc (GU3NISCKOW W XUMHYCCKOH
o0paboTku MALLHA. Cucrema MUILEBAPUTEIBHBIX OpraHoB.
[IpenynpexaeHne MUIIEBLIX OTPaBICHUH — OpronTHoro THda, TU3eHTEPHH,
XoJiepbl. ['aCTpUT U LHUPPO3 MEUECHH KaK pPe3yJbTAaT BIMSHHUS AJIKOTOJISA U
HHUKOTHMHA Ha OPraHu3M

JlpIxaHne OpraHu3MoB Kak crocoO nosyueHust 3Hepru. Oprasbl IbIXaHHUS.
Ku3HeHHass eMKOCTb JIerKuX. TpeHMpOBKa OpraHoB JbIXaHUs. bones3Hn
OpraHoB JbIXaHHd U uX mnpodunaktuka. Kypenue kak Qaxtop pucka.
BHyTpeHHss cpena opraHm3Ma: KpOBb, TKaHEBas KHMJIKOCTb, JHMpa.
OcHoBHble QyHKIMHN KpoBU. KpoBeHOCHas cucteMa

I[BI/I)KCHI/IG. KOCTI/I, MbIHIBI, CYXOXKUIINA — KOMIIOHCHTEI OIIOPHO-
I[BI/IFaTeJII)HOfI CHCTEeMBI. MBIIICUHBIC ABVIKCHUS U UX PETyJIALUA.
YTomneHue MbIHII ITPU CTaTUYECKON U HHHaMHqCCKOﬁ pa60Te.
Wsmenenue MBIIIOBI IPXU TPEHUPOBKE, MOCICACTBUA TMIIOAUHAMUN.
HpI/I‘-II/IHLI HapyYIICHU OCAHKU U pa3BUTUS IIJIOCKOCTOIIH

12




Tema 4. Bun

DBOJTIOIIMOHHASI TEOPHS U €€ POJib B (POPMHUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAy4YHOHM KapTUHbI Mupa. Bun, ero kpurepuu. [omymnsanus
KakK CTPYKTYpHasl €UHULA BUJIa U 3BOIOLMU. CHHTETUYECKAsl TEOPUs
9BOJIIOLMH. J[BHXKYIIHME CUIIBI DBOJIIOLIUU B COOTBETCTBUM C CUHTETHUECKOMN
teopueit 3posonmu (CTI). buonorudeckuii mporpecc U OMOJIOTHIECKU
perpecc.

I'eneTnyeckue 3aKOHOMEPHOCTH HBOJIIOLIMOHHOTO Tpoliecca. Pe3ynbTaTsl
sBomtoruK. CoxpaHeHue MHOT00Opa3us BUI0B KaK OCHOBA YCTOWYMBOTO
pasButus 6uochepsl. [IpuunHbl BHIMUpaHUS BUOB.

Tema 5. DxocucTeMEI

[TonsTuss OuoreoneHo3a, 3KOCUCTEMBbI M Ouochepbl. YCTONYUBOCTH
9KOCHCTEM

Bo3zaeiicTBue skonornyeckux (pakTopoB Ha OPraHU3M YEJIOBEKA U BIUSHUE
NEeSITENIbHOCTH 4YellOBEeKa Ha OKPYXKAIoUIylo cpeny (SA0XUMHUKATHI,
MPOMBIIUJICHHBIE ~ OTXOJbI, paguanus W  Jpyrue  3arpsS3HEHHs).
PanmonaibHOe NPUPOAOOIL30BaAHNE

HpaRaneCKne 3aHATHSA

[Ipaktnyeckoe  3anartue 16: JKuBoTHasT M pacTUTENbHAS KJICTKH.
Opranuo/ibl KJICTKU

[Ipaktrueckoe 3amstTue 17. VYTOMiICHHME TpU  CTAaTHYCCKOH W
JTUHAMUYECKON paboTe

[Tpaktuueckoe 3ansarue 18. Cemunap. OOCyXIeHHUE JOKIIAJIOB.

CamocrosiTesabHasi padora

30

N

1.CocTaBieHne cXeM Ha TEMBbI:

- «Pa3HOOOpa3ue JKUBBIX OPTaHU3MOBY;

- «YpOBHU OpTraHHU3AINH KUBOW MATSPHUI»

2 CocTaBiieHHe TaOIUIl HA TEMBI:

-« OCHOBHBIE OPTaHOUIBI KJIETKI

- « CXoacTBa M pa3iauyuus MEXIY PaCTUTEIBHON U )KUBOTHON KIIETKOM

3 KoHCneKThI «JTambl SHEPTETUUECKOTO0 0OMEHa»

«[IpUHIUTIBI PAIIMOHATBHOTO TTUTAHUSI;

«[TpranHBI HAPYIIICHUS OCAHKH U PA3BUTHS TLIOCKOCTOIIHS

«Mepbl THYHOM TUTHEHBI 110 MPEJOTBPAIICHUIO BUPYCHBIX 3a00JIeBaHUI»

28
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4 Jloxnan «IIpucrocobmeHus )KUBBIX OPraHU3MOB K OKPYXKAIOIIEH cpeiey
TaOnuIIbl HA TEMBI:

-«THnbl TKaHEH;

-«CocTaB KpoBU»

KoHcrnekTbl Ha TeMBI:

- «acTputr W UUPPO3 MEUEHUW KaK PE3yJbTaT BIUSHUS AJKOTOJIA U
HUKOTHHA Ha OPTaHU3M»

- « Kypenue xak akrop pucka»

5. Pedepar  «BnusHuME HapKOTEHHBIX BellecTB (Ta0aka, aiKoroJs,
HapKOTUKOB) Ha Pa3BUTHE U 3J0POBHE YEIIOBEKA.

«HacnenctBeHHble U BpOXKIEHHBIE 3a00JI€BaHNs, IEPEIAIOIIHECS TOJOBBIM
IIyTEM

6. [Ipezenranus «OnopHO-IBUraTeIbHasl CUCTEMa»

CocTraBiieHHE YKOJIOTHYECKUX CTpaTeruil

Bcero

199

14




3. YCJIOBUS PEAJIMBAIIMU YYEFHOU JUCHUILJIAHBI

3.1. TpeOoBaHMsI K MUHUMAJIBHOMY MAaTE€PHAJIbHO-TEXHHYECKOMY O0ecrnedeHHI0
Peanuzanus mporpaMMel JUCIUIUIMHBI TPEOYET HATMYHS JTA0OPATOPHI XUMUU U (PU3HKH.
O6opynoBanue 1abopaTopuil XUMHUH U (PU3HKH:

KOMIUICKT y4eOHOM MeOemu:
PaKOBHHBI,
CTOJI J€MOHCTPALlMOHHBIH;
mkad 1abopaTOPHBIIA;
mKadg- CTeHKa
mKadg BBITSHKHOIM;
OTHETYIIUTeNb MopomkoBeiid OI1-3;
SIIUK C IECKOM, COBOK;
anrTeyka ¢ Ha0OpPOM MEJIMKAMEHTOB;
MpaBujia TEXHUKH OE30IaCHOCTH MU paboTe B KaOMHETE XUMUHU U (PU3UKH;
nepuoanveckas tabiuma MeHeneesa;
TabJIUIa PACTBOPUMOCTH;
puOOpPBI, HAOOPHI TOCYBI M TA00PATOPHBIX PUHAIICKHOCTEH IS XUMUYECKOTO
IKCIIEPUMEHTA;
npuOOpHI M 000pyIOBaHKE ST PU3UUECKOTO IKCIICPUMEHTA;
PEaKTHBBI H MAaTEPHAIIBL.
Peanuzanus yq4eOHON AMCIUTUIMHBI TPEOYEeT HATWYHS TEXHUYECKUX CPEICTB O0YUCHUS:
—  BHJICOIIPOCKTOP,
—  9KpaH,
—  MYJBTUMEIUANPOCKTOP
—  KOMIIBIOTEpP ¥ MOHHTOP.

3.2. UndopmanuonHoe odecrneyenne o0yueHust

HanmeHnoBaHnue y4eOHbBIX U31aHMI,
HNuTepHeT-pecypcoB, A0NOJHHUTENbHON JUTEPATYPbl

OcHOBHbIE HCTOYHUKH

I'openos, A. A. EcrecTBo3HaHue : yuebHOE mocobue /i CpeAHero npoheccnoHaIbHOro
oOpazoBanus / A. A. T'openoB. — 4-e uzn., nepepad. u non. — Mocksa : 3gaTenbcTBoO
FOpaiir, 2020. — 355 c. — (IIpodeccronansnoe odpazoBanue). — ISBN 978-5-534-
10214-7. — Tekcr : anextponusiii / DBC FOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/448999

EcrecTBO3HaHUE : yUeOHMK TSI CPeIHETO MPOPECCHOHATBLHOTO 00pa3oBaHust /

B. H. JIaBpuneHnko [u ap.] ; nox pepakuueit B. H. JlaBpunenko. — 5-e u3n., nepepa0. u
nor. — Mocksa : M3mparensctBo FOpaiit, 2019. — 462 ¢. — (IIpodeccronanpHoe
obpazoBanue). — ISBN 978-5-534-05090-5. — TekcT : anekrponnslit // 9bC KOpaiit
[caiiT]. — URL.: https://biblio-online.ru/bcode/428016

IlOHOJIHI/ITeJIBHLIe HCTOYHUKH

Bansuckuii, C. . EctecTBo3HaHMe : yUeOHHUK U MPAKTUKYM JJISI CPETHETO
npodeccuonanbHOro oopazosanus / C. Y. Bamsacknit— Mocksa : U3garensctBo FOpaiit,
2020. — 367 c. — (IIpoeccronansnoe odpazosanue). — ISBN 978-5-534-09150-2. —
Tekcr : anextponnsiit / OBC KOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/449002

Caenko, O.E. EcrecTtBo3Hanue : yueOHoe nocodue / Caenko O.E., Tpymwuna T.I1.,
Jlorsunenko O.B. — Mocksa : KnoPyc, 2019. — 364 c¢. — (CITIO). — ISBN 978-5-406-
04758-3. — URL: https://book.ru/book/933748
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https://biblio-online.ru/bcode/448999
https://biblio-online.ru/bcode/448999
https://biblio-online.ru/bcode/428016
https://biblio-online.ru/bcode/449002
https://biblio-online.ru/bcode/449002
https://book.ru/book/933748

Ounun, C. I1. Konnenius coBpeMeHHOTO ecTecTBO3HaHUs : yueObHoe mocodue mist CITO /
C. Il. ®unun. — Capatos : Hayunas kuura, 2019. — 159 c. — ISBN 978-5-9758-1893-5.

> | = Tekct : anexTpoHHbIN // DiekTpoHHO-0nbmmoTeunas cucrema IPR BOOKS : [caiiT]. —
URL.: http://www.iprbookshop.ru/87076.html
111 | IIpodeccnonanbHble 6a3bl JAHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE
6 | http://jestestvoznanie.ru/ EcrectBo3Hanue. YBiaeKaTeabHO O HAYKe JJIs BCeX !
7 | http://studentam.net/content/category/1/107/117 DnextpoHHast GHOIHOTEKA YICOHUKOB.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHMUSA JTUCIIUITJIMHBbI
OOpa3oBarenbHOE YUpexKJIEHHE, pealu3yolee NOArOTOBKY N0 y4eOHOM IUCLHMIUIMHE,
o0OecrieunBaeT OPraHU3allio0 U IPOBEACHUE IPOMEKYTOYHON aTTECTAllMM U TEKYLETO KOHTPOJIS
UH/IUBUYAJIHBIX 00pa3oBaTelbHbIX JOCTHXKEHUH — JIEMOHCTPUPYEMBIX OOyYarOLUIMMHUCS

3HaHUM, YMEHUN U HABBIKOB.

@opMBI U METOJBI MPOMEKYTOUHOM aTTeCTallMM W TEKYLIEro KOHTPOJIA MO Y4eOHOM
JUCITUTIINHE CaMOCTOSITEIbHO pa3pabaThIBAIOTCS 00Pa30BATEIBHBIM YUPEKICHUEM U JIOBOJISATCS
JI0 CBeJIeHUS 00yJarouxcs He M03/IHee Havaja JIByX MecsleB OT Hayasla 00y4eHus.

Texymuii KOHTPOJIb MPOBOAUTCS B Mpollecce MPOBeIeHUs BCeX BUAOB 3aHATHI, B

COOTBETCTBUHU C TEMATHYICCKHUM IIJIAHOM.

OOydenne 1Mo y4eOHOW IUCIUIUIMHE 3aBEpHIacTCs MPOMEXKYTOYHOM arrecranueil B

dbopme 1 pepeHIPOBAHHOTO 3a4eTa.

@®ouner oneHounbix cpeacts (OOC, KOC) paszpabateiBatroTcst 00pa3oBaTeIbHBIM
yupexxenueM. OHM BKJIIOYAIOT B ce0sl MeAarornyeckue KOHTPOJIbHO-OLIEHOUHbIE MaTepHallbl,
NpeaAHa3HAYCHHLBIC JIA OMPCACIICHHA COOTBCTCTBUSA (I/IHI/I HGCOOTBGTCTBI/IH) WHAUBUAYAJIbHBIX
00pa30BaTeNbHbIX JOCTHKEHUI OCHOBHBIM ITOKA3aTeNsIM Pe3yIbTaTOB MOJATOTOBKU (TaOIHUIIbI).

Pe3yabTaTnl 00yyeHus
(ocBOEHHBbIE YMEHHUSI, YCBOCHHbIE 3HAHMA)

®opMbl 1 METOAbI KOHTPOJISI U
OIIEHKH Pe3yJbTATOB 00y4eHusl

JIuunocrtubie (JI):

JI1 ycToiluuBBIM MHTEpEC K UCTOPUU U JOCTHIKEHUSIM B
00JIaCTH €CTECTBEHHBIX HayK, YYyBCTBO TOPJOCTH 3a
POCCUICKHE €CTECTBEHHBIE HAYKU;

cDI/IKCI/IpyeTCSI, HC OLICHUBACTCsA

JI2 TOTOBHOCTH K TIPONOJDKCHHIO  00pa3oBaHUA,
MOBBIICHUIO KBaJTU(DUKALIH B n30paHHON
po(ecCUOHANBHOM JIEATEIIBHOCTH C HCIIOJIb30BAHUEM
3HaHUU B 00J1ACTH €CTECTBEHHBIX HAYK;

dukcupyercs, He OLIEHUBACTCS

JI3 00bEKTUBHOE OCO3HAHKME 3HAYUMOCTH KOMIICTCHIIMH B
00JIaCTH €CTECTBEHHBIX HayK IS 4YelloBeKa M OOIIecTBa,
YMEHHE HUCIOJB30BaTh TEXHOJIOTUYCCKUE OCTHKEHUS B
obnmactu (GU3MKH, XUMHUHU, OWOJOTUU MAJiSl TOBBIIICHUS

dukcupyercs, He OLIEHUBACTCS

COOCTBEHHOTO HMHTEJUIEKTYaJIBHOTO pa3BUTHUSA B
BBIOpPaHHON PO ECCHOHATILHOMN 1€ TEIbHOCTH;
J4 yMeHue MIPOAHAIU3UPOBATh TEXHOTeHHbIE | DUKCUPYETCS, HE OLICHUBAETCS

NOCJEACTBUS /ISl  OKpy’XKaromied cpeabl, OBITOBOM U
IIPOU3BOJICTBEHHON J€SITEILHOCTH YEJIOBEKA;

JI5 TOTOBHOCTH CaMOCTOSITEIBLHO ,ZLO6LIB3TL HOBBIC JIsA
cebs CCTCCTBCHHO-HAYUYHBIC 3HAHUSA C HCIIOJbB30BaAHUEM
JJI 3TOTO JOCTYIIHBIX NCTOYHHUKOB I/IH(1)OpMaI_II/II/I;

cDI/IKCI/IpyeTCﬂ, HC OLICHHUBACTCA

JI6 ymeHme  ympaBIATh  CBOSH  TO3HABATEIHLHOM
JEATEIIbHOCTBIO,  IPOBOJAUTH  CAMOOLIEHKY  YPOBHSA
COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO PA3BUTHSI;

dukcupyercs, He OLIEHUBACTCS

JI7 YMEHUE BBICTPAaUBaTh KOHCTPYKTUBHBIE
B3aMMOOTHOIICHHS B KOMaH/Ie 10 PEIICHUI0 00InX 3a71a4
B 00J1aCTH €CTECTBO3HAHUS,

dukcupyercs, He OLIEHUBACTCS

Metanpenmernsie (M):

M1 OBJIAAICHUEC YMCHUSAMU U HABBIKAMH PA3JIMYHBIX BUJI0B
MO3HABATEJILHOW JICATEIbHOCTH JUISi HM3YYCHHUS Pa3HBIX
CTOPOH OKPYKAIOIIET0 €CTECTBEHHOTO MHPa,

CDODMI)I W METOJABI KOHTPOJIA

CaMocTrosTenpHas pa60Ta,
TECTUPOBAHHUEC, MPAKTHYCCKOC 3aHATHC,
AcCJIOBasA  Urpa, pa3pa60TI<a CXCMBI,
JOKJIaabl C MMpE3CHTAIAMU,
3aIllOJIHCHHUC CpaBHI/ITCHBHOﬁ Ta6J'II/II_IBI,
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acce, pedepar, auddepeHITUPOBAHHBIHN
3a4yeT

O1leHKa Pe3y/IbTaTOB O0yUEHHUS:
OLCHKA BBIITOJIHECHHOT'O
WHIMBUyaJILHOTO 3a1anust (pedepar,
JIOKJIaJ] C pe3eHTaIuel, TabnuIa,
cXeMa, 3cce, TECTUPOBAHKE), a TaKKe
Ha NPAKTHYCCKOM 3aHATUH,
caMmocCTosTeNIbHas paboTa, MOHUTOPHHT
pOCTa TBOPYECKOW AKTUBHOCTH U
CaMOCTOSITEIIbHOCTH

M2 nmpuMeHeHHE OCHOBHBIX  METOAOB  IO3HAHUS
(HaOmroIeHHs, HAYYHOTO SKCIEPUMEHTA) ISl U3YYCHUS
Pa3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTUHBI MUDA,
C KOTOPBIMH BO3HUKAET HEOOXOJMMOCTh CTAIKHBATHCS B
npodeccuoHaabHOM chepe;

@ODMBI 1 METOAbI KOHTPOJISA
CamocTrosiTenbHas pabora,
TECTUPOBAHUE, MPAKTUYECKOE 3aHSITHE,
JienoBasi  Urpa, pa3paboTKa CXEMB,
JTOKJTAJTBI c MPE3CHTAIUSIMH,
3aIlOJIHCHUE CPABHUTEIILHOW TaOIUIIBI,
acce, pedepar, muddepeHITNPOBAHHBINA
3a4yer

Or1reHKa pe3yabTaTOB OOYYCHHUS:

OIICHKA BBIITOJIHEHHOTO
WHIUBUIyaJIbHOTO 3a7aHus (pedepar,
JIOKJIAJI C TIpE3eHTAIMEeH, Ta0IuIa,
CXeMa, 3CCe, TECTHPOBAHKE), a TAKKE
Ha MPaKTHYECKOM 3aHSATHH,
camMocCTosTelIbHAs paboTa, MOHUTOPUHT
pocTa TBOPYECKON aKTHBHOCTH U
CaMOCTOSITEIIbHOCTH

M3 YMCHHC ONPCACIIATh LCIW U 3ada4u ACATCIbHOCTH,
BI)I6I/IpaTI) CpeacTBa Iy UX JOCTHMIKCHUS HA IMPAKTUKE,

@DOopMBI U METOBI KOHTPOJIS
CamocrosiTenbHast pabora,
TECTUPOBAaHUE, MPAKTUUYECKOE 3aHATHE,
JenoBasi uWrpa, pa3paboTka CXEMBI,
JIOKJIa 1B c IpEe3eHTalHSIMHY,
3aroJTHEHNE CPaBHUTEIHHOU TaOJIUIIbI,
acce, pedepat, AuddepeHInpPOBaHHBIN
3a4yer

O1leHKa pe3ynbTaToB 00yUeHUS:

OII€HKAa BBIITOJIHEHHOI'O
WH/IMBUyaJIbHOTO 3a1aHus (pedepar,
JOKJIAJI C TIpe3eHTannel, Tabauma,
cXeMa, 3cce, TECTUPOBAaHHE), a TaKKe
Ha NPAKTHYCCKOM 3aHATUH,
caMoCTOsTeNIbHas paboTa, MOHUTOPHHT
pOCTa TBOPYECKOM AKTUBHOCTH U

CaMOCTOATCIbHOCTHU
M4 YMCHHE HCIIOJIB30BaTh PAa3JIMUYHBIC HCTOYHUKH JJIA CDODMI)I W METOJABI KOHTPOJIA
MMOJIYYCHHUA CCTCCTBCHHOHay‘{HOﬁ I/IH(I)OpMaL[I/II/I u | CaMocTosTeIbHAS pa60Ta,

OLICHUBATh S+ JOCTOBCPHOCTDH
MMOCTaBJICHHBIX LICIeH U 3aj1a4,

JUIA JOCTHIKCHHUA

TECTUPOBAHHUEC, MPAKTHYCCKOC 3aHATHC,
JenoBass urpa, paspaboTka CXEMBl,
JTOKJIA/TBI c MIPE3CHTAIHSIMH,
3aMO0JIHEHUE CPaBHUTEIBHON TaOIUIbL,
acce, pedepar, auddepeHITIPOBAHHBIN
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3auer
OLieHKa pe3yabTaTOB O0YUCHUS:
OIICHKA BBITOJIHECHHOTO
WHIWNBUIYAIBHOTO 3a1aHus (pedepar,
JIOKJIaJT C Mpe3eHTaIuel, Ta0uIa,
CXeMa, 3cce, TECTHPOBAHKE), a TaAKKE
Ha MPAKTHYECKOM 3aHATHH,
caMOCTOsTeNIbHAs pab0oTa, MOHUTOPHHT
pocTa TBOPYECKOM aKTUBHOCTH M
CaMOCTOSITCIIBHOCTH

Ipenmernsbie (I1):

II1 copMHPOBAHHOCTH MPEACTABICHUNA O LEIOCTHON
COBPEMEHHOM  €CTECTBEHHOHAYy4YHOW KapTUHE MHUDa,
IIPUPOJE KAK €AVHOW LIEJIOCTHOM CHCTEME, B3aHMOCBS3U
YyejoBeKa, IPHUpOJbl U 0OLIecTBa, IPOCTPAHCTBEHHO-
BpeMEHHBI X MaciiTabax BceneHHOM;

@ODMBI 1 METOAbI KOHTPOJISA
CamocTrosiTenbHas pabora,
TECTUPOBAHUE, MPAKTUYECCKOE 3aHSTHE,
JenoBasi  Urpa, paspaboTKa CXEMB,
JTOKJTAJTBI c MPE3CHTAIUSIMH,
3aIl0JIHCHUE CPABHUTEIILHOW TaOIUIIBI,
acce, pedepar, muddepeHITNPOBAHHBINA
3a4yer

Or1reHKa pe3yabTaTOB OOYYCHHUS:

OIICHKA BBIITOJIHEHHOTO
WHIUBUIyaJIbHOTO 3a7aHus (pedepar,
JIOKJIAJI C TIpe3eHTaIneH, TabIuIa,
CXeMa, 3CCe, TECTHPOBAHKE), a TaAKKE
Ha MPAKTHYECKOM 3aHSATHH,
camMocCTosTelIbHas paboTa, MOHUTOPHHT
pocTa TBOPYECKON aKTHBHOCTH U
CaMOCTOSITEIIbHOCTH

112 BJI1aACHHUC 3HAHUAMHU O Hanbosee BaXKHBIX OTKPBITHUAX
U JOCTHXKCHUAX B obnactu €CTCCTBO3HAaHM:A, IOBJINABIINX
Ha 3BOJIFOITUIO Hpe,I[CTaBJ'IeHI/Iﬁ O MpUpoAC, Ha Pa3BUTUC
TEXHHUKHU U TCXHOHOFHﬁ;

@DOopMBI U METOBI KOHTPOJIS
CamocrosTenbHast pabora,
TECTUPOBAaHUE, MPAKTUUYECKOE 3aHATHE,
JenoBasi  uWrpa, pa3paboTka CXEMBI,
JIOKJIA/1bI c IpEe3eHTalHSIMHY,
3aroJTHEHNE CPaBHUTEJIBHOW TaOJIHUIIHI,
scce, pedepat, AuddepeHIMPOBAHHBIN
3ayer

O1leHKa pe3ynbTaToB 00yUeHUS:

OII€HKAa BBIITOJIHEHHOI'O
WH/MBUyaJIbHOTO 3aaHus (pedepar,
JOKJIAJI C TIpe3eHTanneH, Tabauma,
cXeMa, 3cce, TECTUPOBaHHE), a TaKKe
Ha NPAKTHYCCKOM 3aHATUH,
caMocCTosTeNIbHas paboTa, MOHUTOPHHT
pOCTa TBOPYECKOM AKTUBHOCTHU U

CaMOCTOATEIbHOCTH
I13 chopMHUPOBAHHOCTH YMEHUS TPUMEHSTH €CTeCTBEHHO- | DOPMEBI i METOJIBI KOHTPOJIS
HAay4yHble 3HaHUA M1 OOBSCHEHHS oOKpyxkarommx | CamocrosTenbHas paborta,
SIBJICHU, COXpaHEHUS 3710pOBb4, obecrieueHns | TECTUPOBAHKE, MPAKTUUECKOE 3aHSTHE,
0€3011acCHOCTH JKU3HEEATENBHOCTH, OepeXHOTO | enoBasi  urpa, paspaboTka CXeMBl,
OTHOUIIEHHUS K MpUpOJE, pPaLMOHANBHOTO | TOKJIaIbl c MpE3EHTAlHIMU,
MPUPOJIOTIONB30BAHUS, a TaKXKE BBIMOJHEHUS POJIM | 3alIOJTHEHHE CPAaBHUTEIHHOW TaOJIUIIBI,

rPaMOTHOTO OTPEOUTEIIS;

acce, pedepar, muddepeHITIPOBAHHBIN
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3auer
OLieHKa pe3yabTaTOB O0YUCHUS:
OIICHKA BBITOJIHECHHOTO
WHWBUAYAILHOTO 3a7aHus (pedepar,
JIOKJIaJT C Mpe3eHTaIuel, Ta0uIa,
CXeMa, 3cce, TECTHPOBAHKE), a TaAKKE
Ha MPAKTHYECKOM 3aHATHH,
caMOCTOsTeNIbHAs pab0oTa, MOHUTOPHHT
pocTa TBOPYECKOM aKTUBHOCTH M
CaMOCTOSITCIIBHOCTH

14 chopmupoBaHHOCTH MpPEACTABICHUI O HAYYHOM
METO/Ie TO3HAHMS TPUPOJBI U CPEACTBAX H3yUYEHUS
Meramupa, MakpoMupa ¥  MHUKPOMHpA; BIaJICHUE
MpHEMaMH €CTECTBCHHO-HAYYHBIX HAOIIOJICHUH, OIBITOB,
UCCJICIOBAHUM M OLIEHKH JOCTOBEPHOCTH IOJYYE€HHBIX
pE3yJIbTaTOB;

@DOopMbI U METObI KOHTPOJIS
CamocrosiTenbHast pabora,
TECTUPOBAHUE, MPAKTUUYECKOE 3aHSITHE,
JenoBasi  urpa, pa3paboTka CXEMBl,
JTOKJIa]TbI c MPEe3CHTALUSIMH,
3allOJTHEHUE CPABHUTEIBHOW TaOIUIIH,
acce, pedepar, auddepeHIUPOBAHHBIM
3ayer

OreHKa pe3yabTaToB 00yUEHHS:

OIIEHKA BBIITOJIHEHHOTO
MHAUBUAYAIBHOTO 3a7aHus (pedepar,
JOKJIAJI C TIpe3eHTannel, Tabauma,
CXeMma, 3cce, TECTUPOBAHHE), a TaKKe
Ha TPAKTHYECKOM 3aHSITHH,
camocTosiTelbHas paboTa, MOHUTOPHHT
poCTa TBOPYECKOW AKTUBHOCTH U

CaMOCTOATCIIBHOCTHU
115 BJIaJACHUC MOHATUMHBIM arrmaparoM CCTCCTBCHHBIX q)O‘[)MI)II/IMCTOIH)I KOHTPOJIA
HAyK, IM[O3BOIAKOIIUM TII03HABATH MHUP, Y4YACTBOBATH B CamocTosTebpHas pa60Ta,
JUCKYCCHUAX 1o C€CTCCTBCHHO-HAYyYHbIM BOIIpoCaM, | TCCTUPOBAHUEC, NMPAKTHYCCKOC 3aHATHC,
HCIIOJIB30BAaTh Pa3JIMYHBIC MCTOYHUKHU I/IH(I)OpMaI_II/II/I g | ACjioBass  Urpa, pa3pa60TI<a CXCMBI,
IOATOTOBKH COOCTBEHHBIX pa60T, KPUTHYCCKH | JOKJIAAbI C MpE3CHTAIAMU,
OTHOCHUTBCA K COO6H_ICHI/I$IM CMI/I, COACPpIKAIIUM | 3alIOJIHCHUC CpaBHHTCHBHOﬁ Ta6J'II/II_U>I,

Hay4YHYI0 UH(OpMaIHIO;

acce, pedepar, auddepeHITUPOBAHHBIMN
3a4yeT

Or1reHKa pe3yabTaTOB OOYUCHHUS:

OIICHKA BBITOJIHEHHOTO
WHIWBUIyaJIbHOTO 3a7aHus (pedepar,
JOKJIaJ] C Ipe3eHTaIue, Tabnuia,
CXeMa, 3Ccce, TECTHPOBAHKE), a TaKKe
Ha MPaKTUYECKOM 3aHSITHH,
camMoCTOsITelIbHAsT pPaboTa, MOHUTOPHHT
pocTa TBOPUYECKOM aKTUBHOCTH H

CaMOCTOATCIBHOCTU
116 C(bOpMI/IpOBaHHOCTB y'MeHI/Iﬁ INOHHUMAaHHUEC 3HAYMMOCTH DOpMEBI 1 METOABI KOHTPOJIS
C€CTCCTBECHHO-HAYYHOI'O 3HAHHA JIA KaXXKJ0ro 4€JI0BCKaA CamocTosTenpHas pa60Ta,
HC3aBUCHUMO OT €T0 HpO(I)CCCHOHaHLHOﬁ ACATCIIBHOCTH, TCCTUPOBAHUC, IMPAKTHYCCKOC 3aHATHUC,
pa3invaTb (1)aKTI)I 1 OOCHKH, CPAaBHHUBATb OLICHOYHLIC AcJIoBasA  Urpa, pa3pa60T1<a CXEMBI,
BBIBOJbI, BUJICTH UX CBA3b C KPUTCPUSAMU OLICHOK U CBA3b JOKJIaabl C MMpE3CHTAlMAMU,

KPUTEPHUEB C ONPEETEHHON CUCTEMON LIEHHOCTEN.

3aroJTHEHNE CPaBHUTEIHHOW TaOJIUIIHI,
acce, pedepat, auddepeHInpOBaHHBIN
3a4yeT
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OrneHKa pe3yabTaToB OOYICHUS:
OIICHKA BBIITOJIHCHHOI'O
WHIUBHIyaJIbHOTO 3aaHus (pedepar,
JIOKJIAJ] C pe3eHTaIuel, TabnuIa,
cXema, 3cce, TECTUPOBAHUE), a TaKKe
Ha NPAKTHYCCKOM 3aHATUH,
CaMOCTOSITEeIIbHAsl pab0oTa, MOHUTOPHUHT
pOCTa TBOPYECKOW AKTUBHOCTH U
CaMOCTOSTEIIbHOCTH

OueHka MHAMBUAYAJIbHBIX 0Opa30BaTENIbHBIX JOCTHKEHUN MO pPe3ysibTaTaM TEKYIEro
KOHTPOJISI IPOU3BOJIUTCSI B COOTBETCTBHH C YHUBEPCAIBbHOM IIKaJIOH (Tabsunia)

[TporneHT KavecTBeHHast OIICHKA WHAUBUIYAIbHBIX 00pa30BaTEIbHBIX
PE3yABPTAaTUBHOCTH JIOCTUKECHHI
(paBUIIHHBIX OTBETOB) Oayu (0OTMETKA) BepOaIbHBINA aHAJIOT

Oonee 85 S) OTJINYHO

ot 70 mo 84 4 XOPOIIIO

ot 55 o 69 3 YJIOBJIETBOPUTEIHHO

MeHee 54 2 HEYJIOBJICTBOPUTEILHO

Pa3zpaboruuk: Masynuna T.A. mnpenonaBarens TexHukyMa Ilepmckoro

uHcTuTyTa (punuana) POY um. I'.B.Ilnexanosa
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