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1. TACIHOPT ITPOI'PAMMBI YUEBHOM JUCIIUILINHBI

1.1. Ob6saacTh NPpUMeEHEHHUs TPOTPAMMBI

[IporpamMma y4eOHOM AMCUMIIUHBI SBJISETCS YacThIO OCHOBHOM MpodecCHOHaTbHON
oOpa3oBarenbHOil mporpammbl B cootBercTBUU ¢ @PI'OC mo cnermmansHoctsim CITO 38.02.07
BankoBckoe gedio.

1.2. MecTo AUCHUIUIMHBI B CTPYKTYpe OCHOBHOH mnpodeccMOHAIBLHOII 00pa3oBaTelbHOM
NMporpaMmabI:

Jucoummuaa [100.01  «EcrecTBo3HaHuEe» OTHOCUTCA K 0011e00pa30BaTeIbHOMY  ITUKITY
OCHOBHOHM mpodeccHoHaIbHOM 00pa3oBaTeNbHONW MporpaMmel 1o cnenuainbHoctu  38.02.07
baukoBckoe nero.

1.3. Henu wu 3axaum JUCUMIVIMHBI — TPe0OBAaHMS K Ppe3yJbTaTaM OCBOCHUS
AUCHHUILIMHBI

Copepxanue mporpaMMbl «EcCTeCTBO3HAaHME» HAIPABIEHO Ha JOCTH)KEHHE CIELYIOIIHUX
neJiei:

- OCBOEHHME 3HAaHUU O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHMHE MHpa U METOJax
€CTECTBEHHbIX HayK; 3HAKOMCTBO C HauOojiee BaXHBIMU UACSIMH M JOCTHKEHUSIMHU
€CTECTBO3HAHMUS, OKA3aBIINMU OINIPEACIISAIONIEE BIUSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTHU;

- OBJIAJICHME YMEHUSMU MPUMEHATH IIOJIyYEHHbIE 3HaHUS JUIsl OOBSCHEHUS SBJICHUI
OKPY’KaIOIIEro MHpa, BOCHPUATHS HHPOPMALUU €CTECTBEHHO-HAYYHOIO0 M NpOQecCHOHATBHO
3HAYMMOTO COJIEPKAHMSA;, PA3BUTHUE WHTEJUICKTYaJIbHBIX, TBOPUYECKHUX CIIOCOOHOCTEH U
KPUTHYECKOIO MBIIIJICHUS B XOJE NPOBEACHMs NMPOCTEHINNX HCCIECIOBAaHUM, aHAIW3a sBJICHUH,
BOCTIPHSITHS M HHTEPIIPETAIIMH €CTECTBEHHO-HAYYHOM HH(OpMAIIHIH;

- BOCNIHTaHUE YOEXJIEHHOCTH B BO3MOXKHOCTH IIO3HaHMS 3aKOHHOM NPUPOABI U
UCIIOJIb30BAaHUsl JOCTHMKEHUH €CTECTBEHHBIX HAyK JJI1 Pa3BUTUS LUBWIM3ALMU U IMOBBILICHUS
KaueCcTBa KU3HH;

- NpPUMEHEHHE €CTECTBEHHO-HAayUHbIX 3HAHUW B Mpo(ecCHOHATBbHON NeATEeNbHOCTH U
NOBCEHEBHOM JKM3HM JuId obOecriedeHus: Oe30MacHOCTH >KU3HENESTENbHOCTH; TI'PaMOTHOTO
MCIIOJIb30BAaHNUsI COBPEMEHHBIX TEXHOJIOTHIA; OXPaHbl 3/I0POBbS, OKPYKaIOILEH CPEIbl.

OcBoenne conepxaHus y4yeOHoW aucuuiuinHbel «EcTtecTBo3HaHMe» oOecrieynBaeT
JOCTHKEHHUE CTYJIEHTAMU CIIEYIOIIUX Pe3yJIbTaTOB:

JInunoctubIx (JI):

JI1 ycTOWuuBBbIM MHTEpEC K MCTOPUM M JOCTHKEHHSIM B O0JAacTH €CTECTBEHHBIX HayK,
YYBCTBO T'OPJIOCTH 32 POCCUNCKHE ECTECTBEHHBIC HAYKH;

JI2 TOTOBHOCTH K IPOAOKEHUIO 00pa30BaHMsl, OBBIICHNIO KBaIM(UKAMU B U30paHHON
npodecCHOHATIBLHOMN IeSTETFHOCTH C UCTIOIb30BaHMUEM 3HaHUH B 00J1aCTH €CTECTBEHHBIX HAYK;

JI3 00beKTHBHOE OCO3HAHWE 3HAYUMOCTH KOMIETEHIIMH B O0JIaCTH €CTECTBEHHBIX HayK
JUI 4eJoBeKa M OOIIecTBa, YMEHHE HCIOJIb30BAaTh TEXHOJOTMYECKHE IOCTIKEHHS B 00JacTH
Gbu3MKM, XUMHHM, OMOJOTMM Ul MOBBILIEHUS COOCTBEHHOI'O HHTEJUIEKTYaJIbHOTO pAa3BUTHUS B
BBIOpaHHOM PO ECCHOHATIBLHOMN 1EATEIbHOCTH;

JI4 ymeHue mnpoaHanu3upoBaTh TEXHOTE€HHBIE MOCIEIACTBUSA ULl OKPYKAIOIIEH Cpenbl,
OBITOBOM 1 POU3BOJICTBEHHOM J€SITEIHHOCTH YEJIOBEKa;

JIS roTOBHOCTH CaMOCTOSITENILHO OOBIBATH HOBBIE /I C€0s1 €CTECTBEHHO-HAyYHbIE 3HAHUS
C MCIIOJIb30BAaHUEM JIJISl 3TOT'O JJOCTYIHBIX HCTOYHUKOB MH(POPMAIINH;

JI6 yMeHue ymnpaBisiTh CBO€H MO3HABATEIbHOU JEATEIbHOCTHIO, MPOBOJUTH CAMOOLICHKY
YPOBHSI COOCTBEHHOTO MHTEIIEKTYaIbHOTO PA3BUTHS;

JI7 yMmeHue BbICTpauBaTh KOHCTPYKTHBHBIE B3aWMOOTHOIIEHHS B KOMaHJE MO PELIECHUIO
00IIMX 3a/1a4 B 00JIaCTH €CTECTBO3HAHMS;



Metanpeametnsbix (M):

M1 oBnaneHre yMEHUSIMU U HaBbIKAMU PA3IMYHBIX BUIOB MO3HABATEIbHON EATEIHHOCTH
JUISL U3YyYEHMSI Pa3HBIX CTOPOH OKPYXKAIOLIEr0 €CTECTBEHHOIO MUPA;

M2 npumeHeHHe OCHOBHBIX METOJOB MO3HAHMs (HAOIIOACHUS, HAYYHOTO SKCIIEPHUMEHTA)
JUTSL U3YUEHUSI PA3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, C KOTOPHIMU BO3HUKAET
HEO0OXOIUMOCTh CTAJIKMBATHCS B MPOQecCUOHAIBHOM cdepe;

M3 yMmeHue ompenensaTb LEIM U 33Jaud JI€ATEJbHOCTH, BBIOMpATh CpeICcTBa IS MX
JOCTHKEHHS Ha MTPAKTHUKE;

M4 ymeHue HCHOJIB30BaTh Pa3IMYHbIE UCTOYHHUKHU JJIsi TOJIYYEHHS] €CTECTBEHHOHAYUYHOU
nH(pOpMallMU U OLIEHUBATh €€ JOCTOBEPHOCTH JIJISl IOCTHXKEHHUS MTOCTABIICHHBIX IIeJiel U 3a/1a4;

Mpeamernbix (I1):

II1 chopmupoBaHHOCTH MPEACTABICHUI O IIEJIOCTHOW COBPEMEHHOM €CTeCTBEHHOHAYYHOM
KapTUHE MHpa, NIPUPOAE KaK €IMHOM LIEJOCTHOM cHUCTEME, B3aUMOCBSI3U 4YEJIOBEKA, IMPUPOJBI U
oO1miecTBa, MPOCTPAHCTBEHHO-BPEMEHHBI X MaciuTadax BeeneHHoi;

I12 BnageHue 3HAHMSAMH O HamOoJiee BaKHBIX OTKPBITHSX M JIOCTHDKEHUSX B 00JAacTH
€CTECTBO3HAHMUS, MOBJIHMIBIIMX HA YBOJIIOIMIO IPECTABICHUN O IPUPOJIE, HA PA3BUTUE TEXHUKU U
TEXHOJIOTHIA;

I3 chopMUPOBAHHOCTH YMEHHUS MPUMEHSATH €CTECTBEHHO-HAyYHblE 3HAHWUS JUIS
OOBSCHEHUS OKPY)KAIOIIMX SBJICHUH, COXpPaHEHUS 3/10pOBbs, oOecnedyeHus Oe30IacHOCTH
KUZHEJEATEIIbHOCTH, OEPeKHOr0 OTHOLICHHS K MPUPOJE, PAMOHATILHOTO MPUPOAONOIb30BaHNUS,
a TaK)Ke BBIIIOJHEHUS POJIM IPaMOTHOI'O TOTPEOUTEIIS;

14 chopmupOBaHHOCTH NPEACTABICHUNA O HAYYHOM METOJE TMO3HAHMS MPUPOIBI U
CPEICTBAaX M3Y4YEHMs] MEraMupa, MaKpoMupa U MUKPOMHpPA; BJIaJEHHUE INPUEMaMU €CTECTBEHHO-
HAy4YHBIX HAOJIOJCHHI, OIMbBITOB, HCCIEIOBAaHUI M OICHKH JIOCTOBEPHOCTH MOTYyYEHHBIX
pe3yJIbTaToB;

IIS BnaneHue MOHATHITHBIM anmapaToM €CTECTBEHHBIX HAYK, MO3BOJISIOLIMM IO3HABATH
MUD, y4aCTBOBATh B JAUCKYCCHUSX 10 €CTECTBEHHO-HAYYHBIM BOIIPOCAM, UCIOJb30BATh Pa3INYHbIE
UCTOYHUKMA HH(OpPMALMK ISl TIOJTOTOBKM COOCTBEHHBIX pabOT, KPUTHUECKU OTHOCUTBHCS K
coobmenusiMm CMU, coneprkaiium HaydHYy0 HHGOPMAIIHIO;

I16 chopmupoBaHHOCTH YMEHHI TOHMMAaHWE 3HAYUMOCTH €CTECTBEHHO-HAYYHOTO 3HAHUS
JUISL KaXKI0ro YeJI0BeKa HE3aBUCHMO OT €ro Npo¢eCCHOHAIbHON IeATENbHOCTH, pa3inyaTh (PaKkThl
U OLEHKH, CPAaBHUBATh OLICHOYHBIE BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPHUSIMU OLEHOK U CBS3b
KPUTEPHUEB C ONPEIETIEHHON CUCTEMON LIECHHOCTEN.

B pesynbprare ocBoeHHs y4eOHOM MUCIUIUTMHBI O0y4JaroImuiics 1omkeH ymeTh (Y):

Y1 npuBOIUTH MPUMEPHI IKCIEPUMEHTOB U (WJIM) HAOMIOACHHIA, OOOCHOBBIBAIOIIUX:
ATOMHO-MOJIEKYJISIPHOE CTPOEHHE BEIIECTBA, CYIIECTBOBAHHME JJICKTPOMATHUTHOTO TIONS W
B3aUMOCBSI3b JJIEKTPUUYECKOTO M MarHUTHOTO MOJIE€H, BOJIHOBBIE M KOPIYCKYJSIpHBIE CBOMCTBA
CBETa, HEOOPAaTHMOCTh TEIJIOBBIX IMPOIECCOB, 3aBUCHMOCTh CBOWCTB BEIIECTBA OT CTPYKTYPHI
MOJIEKYJI, KJIETOYHOE CTPOCHHE KUBBIX Oopranu3moB, posib JIHK kak HocuTens HacielICTBEHHOU
uH(opMaIuy, TPEBpaAlICHUE HHEPTUM W BEPOSITHOCTHBIA XapaKTep IPOILECCOB B KUBOH U
HEXUBOU IIPUPOJE;

Y2 00BACHATH MPUKIIATHOE 3HAYCHUE BAKHEHIIINX JOCTHKEHUM B 00JIaCTH €CTECTBEHHBIX
HayK JJI: Pa3BUTHUSl DHEPreTHUKHU, TPAHCIOPTA U CPEACTB CBS3M, IMONYUYEHUS CHUHTETHUYECKHX
MaTepHaliOoB C 3aJaHHBIMH CBOWCTBAMH, CO3JaHUE OWOTEXHOJOTHMU, JIeUeHUsS WHOEKITMOHHBIX
3a00JICBaHHUI;

Y3 BbIBUTATH TUIOTE3Bl W TpeaiaraTh MyTH WX TPOBEPKH, JIeJaTh BHIBOJBI HA OCHOBE
DKCIIEPUMEHTAIBHBIX TaHHBIX B BUAE rpaduka, TaOIUIIBI HITU AUATrPAMMBI;

¥4 pabotath ¢ ecTecTBEHHOHAYYHOUW MH(pOpMaIel, conepxarieiicst B coodmenusx CMU,
HNuTtepHeT-pecypcax, HAyqHO-TIOMYJISIPHOM JUTEpaType: BIAJETh METOJaMHU IOMCKA, BBIIEIATH
CMBICJIOBYIO OCHOBY M OLIEHUBATh JJOCTOBEPHOCTH MH(OPMALINK;



Y5 ucnonp3oBaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUYECKOH JEATEIBHOCTH U
MOBCCIHEBHOM JKM3HM JUIS: OLICHKH BIIMSHUSA HA OPTaHMU3M 4Y€JIOBEKa JIEKTPOMArHUTHBIX BOJIH H
pPaIMOaKTUBHBIX HW3IY4YEeHUH, 3HEprocOepexeHusi, 0e30IacHOTO HCIOJIB30BAaHHUS MaTEepHUalIoB U
XMMHUYECKHX BELIECTB B ObITY, NPO(UIAKTUKM WHGEKIUOHHBIX 3a00JIeBaHUM, HUKOTHHOBOM,

AJIKOTOJIbHOM M HAPKOTHYECKOM 3aBUCHMOCTH.

B pesynbpTaTe ocBoeHHS YI4eOHOM TUCIUTLIMHBI O0yUYaIOIIUICS TODKEH 3HATh (3):
31 cMmbIcn NMOHSATUN: €CTECTBEHHOHAYYHBIH METOJ MO3HAHUS, 3JIEKTPOMAarHUTHOE MOJE,
KBaHT, IEPUOJINYCCKUNA 3aKOH, XMMUYECKasl peaKIvs, MaKpOMOJIeKyJa, 0eloK, GepMeHT, KIIeTKa,

nuddepeHmanus KIeToK, opranusm, onocdepa;

32 BKJaA BENMKHX YYEHbIX B (OPMUPOBAHHE COBPEMEHHOI €CTeCTBEHHOHAYYHOU

KapTHUHBI MUpa

1.4. PeKOMeH}IyeMOC KOJIMIECTBO YaCOB HAa 0CBOCHUE NNPOrpaMMbl JTUCHUIIJIMHBI

MaKcHMMaJibHas yyeOHasi HATpy3Ka o0y4arolerocs 112 | gacos
BKJIFOYAs:
o0s13aTeNbHAs ayAUTOpHAs yaeOHas Harpy3ka (JeKIHH, TPAaKTHIECKUE 3aHITHS) 112 | gacoB

2. CTPYKTYPA U COJAEP KAHUE YUYEFHOM JUCIATLIAHBI

2.1. O6beM yueOHOI TMCHUNIMHBI M BH/IbI Y4e0HOI padoThI

Bup yueo6Hoii padoThl

KoJunuyecTBo 4acoB

MakcumaJjibHasi yueOHasi HATpy3Ka (Bcero) 112
Oo0s13aTesIbHAs ayAUTOPHAs Y4eOHAasi HATPY3Ka (Bcero) 112
B Tom uncne:
JIEKLIUA 62
PAaKTUYECKHE PAOOTHI 50

CamocrosiTesibHas padoTa o0y4yawierocs (Bcero)

Hrorosas arrecrauus B hopme nudhepeHInpoBaHHOTO 3a4eTa




2.2. TemaTuyeckuii NJIaH M coJiep:KaHue yueOHoH qucuumiInabl «EcTecTBo3Hanue»

HaunmenoBaHue pa3aeioB
H TeM

Coz[epmafme yqeﬁﬂoro MaTepuaJia, MIPaAKTUIECKUE p360TI>I

Oo0Lem
4acoB

YpoBenb
OCBOEHHA

Pa3zgen 1. ®usuka

()]
&~

BBenenue

Jlexnun

Jlexuust 1.OcHOBHBIEC HAYKH O MPUPOJIE, UX CXOACTBO U OTJIMuUUs. ECTecTBeHHO-HayYHBIA METO
MO3HAHMS U €r0 COCTaBISAoNINE: HAabII0IeHIEe, U3MEPEHHE, SKCIIEPUMEHT, THII0TE3a, TEOPHSI.

IIpakTyeckue padoTnl

HpaKTI/I‘ICCKaH pa60Ta NQI.HCCJ'ICI[OB&HI/IG, BKIIIOYAOMUE OCHOBHBIC 3JIEMCHTHI €CCTCCTBCHHOHAYYHOI'O
MCTOJa IMMO3HAHHUA Ha IPUMEPE MBIJIBHOT'O ITY3bIPs

ITpakTnueckas padborta Ne2 MuremnekT — kapta «/IcTopus pa3BUTHSI €CTECTBO3HAHUS

[TpakTnueckas pabora Ne3lutemnekT — kapra. PasBuTue B3riaaoB Ha pU3HUECKYIO0 KapTHHY MUpA.

[TpakTideckast padborta Ne4.MaTemiekT — kapTa. Pa3BuTre B3risa0B Ha (GU3HUYECKYIO KAPTHHY MUpA.

Tema 1.1. Mexanuka

Jlekuun

Jlekuus 2. MexaHndeckoe JABHXXCHHUC, CI'O OTHOCHUTCIIbHOCTBD. 3aKOHEBI JuHaMuku HeroToHa

Jlexuwms 3. Cuiibl B ipupojie: ynpyrocTb, TPEHUE, CUjla TSHKECTH. 3aKOH BCEMHPHOTO TATOTCHUS

Jlexuus 4. mnynbce. 3aKOH COXpaHEHUs UMITYJIbCa U peaKTUBHOE JBUKEHHE. [loTeHnnanpHas u
KHHETHYeCKasl SHeprusl. 3aKOH COXpaHEeHUs1 MeXaHu4yeckoi sHepruu. Pabora 1 MOLTHOCTb

IIpakTyeckue padorTnl

[TpakTtuyeckas padora Ne 5.M3ydeHue 3aBUCUMOCTH NepHoJia KoJeOaHU HUTSHOTO (MM HPYXHHHOTO)
MasiTHUKA OT JUIMHBI HUTHU (MJIM Macchl Ipy3a)

N (B N INPNOINININ N |0 N (N

[IpakTudeckast padora 6. IIponomwkenue. M3ydenne 3aBUCUMOCTH TIEpUOIa KOJICOAHUN HUTSHOTO (WK
NPYKHUHHOTO) MasiTHUKA OT JJIMHBI HUTHU (MU MacChl Ipy3a)

N

Tema 1.2.
TepmoauHaMuka

Jlekuun

10

Jlexums 5. Ucropust atoMuctuueckux yaeHuit. HaOmoieHns U OnbIThI, OJTBEPKAAIOITHE aTOMHO-
MOJIEKYJISIPHOE CTPOEHUE BemecTsa. Macca u pa3Mepsl MOJIEKYII

Jlexuus 6 .TeruoBoe nBrxkeHHe. Temneparypa Kak Mepa CpeiHe KUHETUYECKOM SHEepPTrun 4acTull

Jlexuust 7.00bsICHEHHE arperaTHbIX COCTOSIHUN BeIecTBa U (ha30BBIX MEPEX0JI0B MEXYy HUIMH Ha
OCHOBE aTOMHO-MOJIEKYJIIPHBIX MPEACTaBICHUI

Jlexwust 8. 3aKOH COXpaHEHHUsI DHEPTUU B TEIUIOBBIX Mporieccax. HeoOpaTumbiii XapakTep TEIIOBbIX
POIIECCOB

Jlexuust 9. TenyioBble MalIMHbI, UX TPUMEHEHHE. DKOJIOTHYECKUE MPOOIEMBI, CBSI3aHHBIE C
MPUMEHEHHUEM TEIUIOBBIX MallliH, U npoliema sHeprocOepekeHus




IIpakTnyeckune padoThl

[TpakTnueckass padora Ne 6. V3mepenue Temiieparypbl BELIECTBA B 3aBUCUMOCTH OT BPEMEHHU IPHU
M3MEHEHUSX arperaTHbIX COCTOSIHUN

[Ipaktudeckas padora Ne7. [IpoekTHas padora. "3aK0H COXpaHEHHS SHEPTUU B TEIUIOBBIX Iporeccax”

[TpakTrueckas padora Ne§. [Ipogomkenne mpoekTHOU padoThl. OOCYKIeHNE PE3YIbTATOB.

ITpakTrueckas padorta Ne9. Pemnienue 3aa4 Ha HaX0XKJICHUE HEU3BECTHON BETMYMHBI

[Ipaktnueckass pabora NelO. WuTennekt-kapra «OKOJOTHYECKUE TPOOJIEMBI, CBSI3aHHBIC C
IPUMEHEHHUEM TEIJIOBBIX MALIMHY

N I NDININDN

Tema 1.3 OcHOBEI
AIEKTPOIMHAMUKHI

Jlexnun

Jlexuus 10. DnexTpruyeckue 3apsiibl U UX B3auMoJieicTBUE. DiekTpudeckoe noie. IlpoBonHuky u
W30JISITOPBI B DJIEKTpUUECKOM noJie. [IocTossHHbIN 25ekTpruueckuil ToK. Cuila ToKa, HallpsKEHHE,
AIIEKTPUYECKOE CONpOTHBIIeHUE. 3akoH OMa JuIsl yyacTka 1enu. MarHuTHoe 1oJie Toka U IeHCTBUE
MarHMTHOTO I10JIS Ha IPOBOJHUK C TOKOM. DJIEKTPOJBUraTellb. SIBIEHNE 3JIEKTPOMAarHUTHON MHIYKLIUU.
Onektporeneparop. [lepemennsiii Tok. [lonydyenne u nepenaya 3a€KTPOIHEPTUN

IIpakTyeckue padoTnl

[Ipaktuueckas padota Ne 11. Juckyccus. Bo3amoxxHOCTH SHEPrOCOEPEKEHHS B TOBCEAHEBHOM KU3HU

[TpakTnueckas pabora Nel2. Pemenne 3anau «PaboTta 1 MOIIHOCTB SJIEKTPHUUECKOT0 TOKa;

Tema 1.4. Konebanus u
BOJIHBI

Jlekuun

OIS

Jlexnus 11. Mexanudeckue kojebanus u BonHbl. CBoOOIHBIE KoeOanus. [lepuon, yacrtora u
aMITuTy1a Kojaebanuit. 'apmonndeckue konedbanus. MexaHuueckue BOJHBI U UX BUJIbI. 3BYKOBbIE
BOJIHBL. Y JIbTPa3BYKOBBIE BOJIHBI. YJIBTPAa3BYK U €r0 UCIIOJIB30BAHUE B MEJIULIMHE U TEXHUKE.

Jlexmmst 12. DnekTpoMarHuTHBIE KojeOaHust ¥ BOJTHBI. CBOOOTHBIE SJIEKTPOMAarHUTHBIEC KOJICOaHNsI.
KonebarenbHblil KOHTYp. DIEKTPOMarHuTHOE MoJie. DIEeKTPOMarHuTHbIe BOJIHBI. CKOPOCTh
AIIEKTPOMAarHUTHBIX BOJIH. CBETOBBIE BOJIHBI. Pa3BuTHE NpeacTaBIeHUi 0 IpUpOie CBETa. 3aKOHbI
OTpa)KEHUsI U IPEJIOMJICHUS CBETA.

IIpakTuyeckue padoTnl

[Ipaxktuueckast padora Nel3. CoctaBneHue TaOiaHLbl «YIbTPAa3BYK M €r0 MCIOJIb30BaHUE B TEXHUKE U
MEAMLIMHE»

[Ipaktuueckas padota Nel4 CocraBnenue Ttabmumbl «VIcmoap30BaHUE DJIEKTPOMArHUTHBIX BOJH
pPa3IMYHOr0 JAMana3oHa B TEXHUUYECKUX CPEJCTBAX CBS3HM, U3YUEHUU CBOMCTB BEIIECTBA, MEIUIITHEY

Tema 1.5 DneMeHTHI

Jlekunn




KBAaHTOBOM (PU3UKH

Jlexiusa 13. ®otoddhdekT u KopmycKymspHbie CBOHCTBa cBera. Mcmonmb3oBanue ¢orodddexra B

TEXHUKE 2
Jlexuus 14. CtpoeHue aToMa: maaHeTapHas MoJieib U MoJenb bopa. Ilornomenue u ucnyckanue cBera
atoMoM. KBanrtoBanue sHeprum. CrpoeHue aroMHOro szapa. PannoakTHUBHBIE H3IIydeHUS M HX 2
BO3/ICIICTBUE Ha >KMBBIE OpraHU3MBbl. DHEPIUsl pPAacUICIUIEHUsI aTOMHOIO sA1pa. SlnepHas sHepreTuka u
9KO0JIOTMYECKHE POOJIEMBbI, CB3aHHBIE C €€ HCII0JIb30BAaHUEM
IIpakTH4eckue padoThl 6
[Ipaktnueckass pabora NelS5. VI3MepeHue eCTECTBEHHOTO pPaJMAIIMOHHOTO (oHA OBITOBBIMHU 2
JIO3UMETPaMHU.
[Tpaktuyeckas padora Nel6. Tabnuua « OCHOBHbIE HCTOUHUKHU PAJHMOAKTUBHOIO 3apaXKEHUS» 2
[Tpaktuyeckas padora Nel7.CocraBnenue Tabnuipl « PaguoakTUBHBIE M3JIy4€HHUs] U UX BO3/EHCTBHE 2
HAa JKHMBbIE OPTaHU3MbI»
Pazgen 2. Xumus 34
Tema 2.1 OOwas u | Jleknum 8
HEOPraHUYECKask XUMMUSI
Jlexuust 15. BBenenune. Xumuueckas KapTHHA MHpa KaK COCTaBHas 4acTh €CTECTBEHHO-HAay4yHOU
KapTUHBI MUpa. Poib XuMuu B KU3HU COBpeMEHHOTr0 0011ecTBa. OCHOBHBIE MOHATHUS U 3aKOHBI XUMUHU. 2
[Tpeamer xumun. BemectBo. AToM. Monekyna. XUMUYECKHH 371eMEHT U (JOPMBI €TI0 CYILIECTBOBAHUS.
IIpocThle U CIIOKHBIE BEIIECTBA
Jlexumsa 16. Ilepuogmueckuii 3akoH u Ilepuonmuyeckass cuctema Xxumudeckux snemeHTtoB [ U.
Mengeneesa. 3nauenue [leproauueckoro 3akona u Ileproanueckoil cucteMbl XUMHUYECKHX JIEMEHTOB 2
JI. 1. MenneneeBa Ji1sl pa3BUTHS HAYKU U IOHUMaHUSI XUMHYECKOM KapTUHBI MUpa.
Jlexima 17. Crpoenue BemiecTBa. KoBasieHTHast CBSI3b: HENOJIsipHAs M mosisipHast. VoHHas CBS3b. 2
Karnons! n annonsl. Merammueckas cBa3b. BogoponHas cBs3b.
Jlextmst 18. Boma. PactBopsl. Boma B mpupone, ObITy, TEXHWKE W Ha Tpou3BojcTBe. Duznueckue u
XUMHUYECKHE CBOMCTBA BOAbI. OmpecHeHHE BOIbL. ATrperaTHbIE COCTOSIHHS BOJBI U €€ MEPEeXOobl U3 2
OJIHOTO arperaTHoro COCTOSIHUS B IPYToOe€.
IIpakTH4eckue padoThI 4
[TpakTueckast padora Ne 18. Ananu3 conepkanus npumeceil B Bojge. OUNCTKa 3arps3HEHHOW BOJBI. 5
YcTpaHeHne )KeCTKOCTH BOJIBI.
[TpakTuueckas padorta Ne 19. Ilpurorosienue u pa3daBieHUue pacTBOPOB pa3HON KOHIEHTPALUH U
pelIeHne 3a7a4 o pacueTy MacCOBOM JOJIM KOHLIEHTPALUH. 2




Tema 2.2.
Heoprannueckue
COEIMHEHUS

Jleknuun

Jlexnus 19. Knaccuduxarys HeOpraHU4eCKuX COSTUHEHUH U X cBoKCTBA. OKCUIBI, KUCIIOTHI,
ocHoBaHus, conu. llonstue o rumponuse coneil. Cpena BOIHBIX PACTBOPOB COJEH: KHCIas,
HelTpanbHas, menodnas. Bomopoansiii mokazarens pH pactBopa. Meramiel. O0mue duzndeckue u
XUMHYECKHe cBoWcTBa MerTaioB. Hemertamnel. OOmiass XapakTepuCTHKa TJABHBIX —IMOATPYII
HEMETAJUIOB HAa IPUMEPE raJIOreHOB.

Jlextms 20. Kucnotel. Kucnorasie qoxan. Mexanu3m 00pa3oBaHUsl KUCIOTHBIX JTOXKICH

Jlexnus 21.1enoun. [lokazarens KucinoTHOCTH pacTBopoB pH

IIpakTnyeckne padboThl

[TpakTnueckast padora Ne 20. OOHapyKeHHE U U3MEPEHNUE YPOBHS YIJIEKHUCIOrO ra3a B BbIIBIXaEMOM
Bo3nyxe. M3ydyenue pH paznuyHbIX pacTBOpOB

N INIDNIN

Tema 2.3 Oprannueckas
XUMHUS

Jleknun

Jlexuus 22. Opranudeckue coeauHeHUs. OCHOBHBIE IOJIOKEHUS TEOPUU CTPOCHHSI OPraHUYECKUX
coeMHeHU. MHOrooOpa3ue oprannyeckux coenunennil. [lonstue nzomepun.

Jlexuus 23. YraeBogoponsl. [lpenenbHbie u HenpeneabHble YIIeBOAOPOAbl. Peakiius moarumMepusalui.
[TpupoHbIE HCTOUHUKH YTIIEBOIOPOIOB.

Jlexums 24.Kucnopojconepkaiiyue opraHndeckue BemiecTna. [IpeacTaBuTenn KUCIOpOACOAEPKAIIUX
OPraHWYECKUX COEIMHEHUW: METUJIOBBIA M STUJIOBBIA CHOUPTHI, TIIULEPHH, YKCYCHAsE KUCIOTa. KHUpbl
KaK CJIO’KHBIE 3(UPBHIL.

Jlexums 25. YTIeBobI: TIIOK03a, KpaxMal, HeJUTi003a. A30TCOAepKAIIIE OPTaHUIECKHUE COSTMHEHUSI.
AMUHBI, aMUHOKHUCIOTHI, 6enku. CTpoeHue u Ouonornyeckasi GyHKIUS OEITKOB.

IIpakTHyeckue padoTbl

[TpakTnueckast pabora Ne 21. Ananu3 cocrtaBa Mojyoka. Omnpenenenue coiepxanust ButamuHa C B
HaluTKax.

[TpakTrueckas padorta Ne 22 OnpeneneHue coep:kaHus xkeje3a B MPoyKTaxX TUTaHUS

Tema 2.4. Xumua u )XU3Hb

Jlekuun

NN DN (DN

Jlexius 26. Xumust 1 OpraHU3M 4eJoBeKa. XUMUYECKHE IIEMEHTHI B OPraHU3Me YeIOBeKa.
OpFaHI/I'-IeCKI/Ie 158 HeOpFaHI/I‘ICCKI/Ie BCIIICCTBA. OCHOBHI)Ie JKN3HCHHO HGO6XO)II/IMBIG COCOANHCHUA:
OeINKH, YIIeBOIbI, )KUPbI, BATAMUHBI. Y TJIEBOBl — TJIABHBIM HCTOUYHUK SHEPTUU Opranui3ma. Ponb
JKUPOB B opranu3Me. X0JIeCTePHH H €ro POJIh B 3JJ0POBbE YCIIOBEKA.

MuHepanpHbIe BEIECTBA B MPOIYKTaX MUTAHUS, MUIIEBbIe JoOaBku. COaTaHCUPOBAaHHOE TTUTAHUE.
Xumus B 0biTy. Boma. KauectBo Boabsl. Moromue u uuctsmme cpeacraa. [IpaBuna 6e3onacHoi paboTsl

10




CO CpeICTBaMH OBITOBOM XUMUH.

Pa3gen 3. Buoaorus

Tema 3.1 buosiorust —
COBOKYITHOCTB HayK O
»kuBoM mipupoze. Kierka.

Jlexnun

Jlextus 27. JXXusas npupoaa Kak OOBEKT M3ydeHHs OMOJIOTHH. METOIbI HCCIIEI0BaHUS )KUBOU MPUPOBI B
ouonornu. Ormpenenenne ku3HU. OCHOBHBIE MPHU3HAKWA KUBOTO: MHTAHUE, JbIXaHUE, BBIJICICHUE,
pa3apaKuMoCThb, TIOJIBIYKHOCTD, Pa3MHOKEHUE, pOCT U pa3Butue. [lonsatue «opranusmy». PaznooOpasue
JKUBBIX OPraHU3MOB, IPUHIIMIIBI UX KJIaCCHU(YHUKAIUU

Jlexis 28. Vicropust u3ydenust kiietkn. OCHOBHBIE TIOJIOKEHUS KICTOYHON Teopun. KiteTtka —
CTPYKTYypHO-(pYHKIIMOHANbHAS (dJIeMeHTapHas1) eAnHuIa xu3Hu. CtpoeHue kietku. [Ipokapuotsl u
9YKapHOTHl — HU3IINUE U BHICIINE KICTOYHBIC OpraHu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMITOHEHTHI
KJIETKH 3yKapuotT. Knetounoe siipo.

Jlexumst 29. @yHKIMS Aapa: XpaHEHUE, BOCIIPOU3BEICHHE U TIepeiaya HacleACTBEHHON HH(popMaIi,
PeryJssiys XUMUYECKOW aKTUBHOCTH KIIEeTKH. CTpyKTypa U (PyHKIIMM XPOMOCOM. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. Y POBHM OPTaHM3ALUN KUBOU IIPUPOABL: KIIETOYHBIN, OpraHU3MEHHBIM,
HaJ0pPraHU3MEHHBII. DBOJIIOLHUS KUBOTO. JIBHKYIIME CUJIBI DBOJIIOLIUN: HACJIEICTBEHHOCTD,
M3MEHUYUBOCTb, ECTECTBEHHBIN 0TOOP

[IpakTHyeckue padoThl

[Tpaktnyeckas pabora Ne 23. PaccMmaTpuBaHue KJIETOK U TKaHEW B ONTHYECKUI MUKPOCKOI.

Tema 3.2 Opranuzm

Jlekuun

Jlexuust 30. Opranusm — eauHoe neiaoe. MHoroo6pasue oprann3mMoB. OOMEH BEIIECTBOM U SHEPTUei
C OKpYXKarollel cpeoi Kak He0OX0MMOE YCIOBHE CYIIIECTBOBAHMS KUBBIX cucTeM. CIIOCOOHOCTD K
CaMOBOCIIPOU3BEICHUIO — OJIHA U3 OCHOBHBIX OCOOCHHOCTEH JKMBBIX OPraHU3MOB. JleneHue KIeTku —
OCHOBA POCTa, Pa3BUTHUS U Pa3MHOXKEHHUS OpraHu3MoB. becnonoe pazMHoxxkeHue. TkaHu, oprassl U
CHUCTEMBI OPTaHOB YEJIOBEKA

IIpakTHyeckue padboTbl

[Tpaktnyeckas pabora Ne 24 PacueT onTUMaJIbHBIX aHTPOIIOMETPHUECKUX MTOKa3aTeIen

Tema 3.3. Bun

Jlekuun

Jlexumst 31. DBOMIOIMOHHAS TEOPHSI U €€ PoJib B (POPMUPOBAHHH COBPEMEHHOM €CTeCTBEHHO-HAYYHOMH
KapTuHBl Mupa. Bupa, ero kputepuu. Ilomymsiuusi kak CTpyKTypHas €AMHMIIA BHAA U 3BOJIOLUU.
Cunrernueckas teopus sosonuu (CTO). J[Brkyine cuiibl 3BoI0LUU B cooTBeTCTBHM ¢ CTO.
Pesynbrarel sBomonuu. CoxpaHeHHEe MHOrooOpasus BHIOB KaK OCHOBAa YCTOWYHBOIO pPa3BUTHUS
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I'umore3sl IIPOUCXOKIACHUA KU3HH.

ouocdepsl. [IpyunHbl BEIMUpaHUs BUIOB. bUOTOrHYecKnid Mporpecc U OMOIOTHYSCKUN perpecc.

IlpakTHyeckue paéoTbl 2
[IpakTuyeckast pabota Ne25. AHanM3 M OIIEHKA Pa3IMYHbBIX THUIIOTE3 MPOMCXOXKIACHHUS YEIOBEKa. 2 2
BCEI'O 112

Jist XapaKTepUCTUKH YPOBHS OCBOCHHS yU€OHOT0O MaTepualia UCIOIb3yIOTCS CIEAYIOINe 0003HAYCHHS:

1. — o3HaKOMUTENBHBIN (y3HABAHHE paHEe U3yYEHHBIX 0OBEKTOB, CBOMCTB);

2. — pePOAYKTUBHBIH (BBITIOJHEHUE ICATEIHLHOCTH 0 00pa3ily, MHCTPYKIIUU WU TTOJT PYKOBOJICTBOM )

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJIHEHHE JICATEIILHOCTH, PEIICHUE TPOOJIEMHBIX 3a71a4)
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3. YCJIOBUS PEAJIMBAIIMU YYEFHOU JUCHUILJIAHBI

3.1. TpeGoBaHusi K MUHUMAJbHOMY MaTepHAJbLHO-TeXHHYECKOMY 00ecrevyeHn 0
Peanu3anus nporpaMMel AUCHUIUIMHBI TpEOyeT HANWYHMS J1JAO0PATOPUil XUMUH U (PU3HKH.
O6opynoBanue 1aboparopuil XUMHUU U HUBUKH:

KOMIUIEKT Y4eOHOU MeOeu:
PaKOBHHBI,
CTOJI JEMOHCTPALIMOHHBIH;
mkad J1abopaTOPHBIIA,
mKad- CTeHKa
mKad BBITSDKHOM;
OTHETYIUTENb NopomkoBbIid OI1-3;
SAIINK C TIECKOM, COBOK;
anrTevka ¢ HAbOPOM MEJHKaMEHTOB;
npaBUJia TEXHUKU O€30MacCHOCTH MPpH paboTe B KaOMHETE XUMUU U (PU3HKH;
neproandeckas Tadbnuna MeHaeneesa;
Ta0nuIa pacTBOPUMOCTH;
npuOOpBI, HAOOPHI MOCYBI M JTA0OPATOPHBIX MPHHAIECKHOCTEH I XUMHYECKOTO
IKCIIEPUMEHTA;
npuOopsl M 000pyAOBaHKE IS (PU3UUECKOTO SKCIEPUMEHTA;
PEaKTHBBI M MAaTEPUAIIBI.
Peanuzanus yq4eOHON AMCIUTUIMHBI TPEOYEeT HATWYHS TEXHUYECKUX CPEICTB O0YUCHUS:
—  BHUJCOINPOCKTOP,
— 9KpaH,
—  MYJIBTUMEIUATPOCKTOP
— KOMIIBIOTEP U MOHHTOP.

3.2. UndopmanuonHoe odecrneyenne o0yueHust

HanmeHnoBaHnue y4eOHbBIX U31aHMI,
HNuTepHEeT-pecypcoB, J0NOJHHUTEIbHON JUTEPATYPbl

OcHOBHbIE HCTOYHUKH

I'openos, A. A. EcrecTBo3HaHue : yueOHOE mocobue i CpeAHEro NpopeccuoHaIbHOro
oOpazoBanus / A. A. T'openoB. — 4-e uzn., nepepad. u non. — Mocksa : 3gaTenscTBoO
FOpaiir, 2020. — 355 c. — (IIpodeccronansrnoe oopazoBanue). — ISBN 978-5-534-
10214-7. — Texkcr : anextponusiii / DBC FOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/448999

EcrecTBO3HaHUE : yUeOHMK TSI CPeIHETO MPOPECCHOHATBLHOTO 00pa3oBaHus /

B. H. JIaBpunesnko [u ap.] ; nox penakuueit B. H. JlaBpunenko. — 5-e uzj., nepepa0d. u
nor. — Mocksa : M3mparensctBo FOpaiit, 2019. — 462 ¢. — (IIpodeccronanpHoe
obpazoBanue). — ISBN 978-5-534-05090-5. — TekcT : anekrponusiii // 9bC KOpaiit
[caiiT]. — URL.: https://biblio-online.ru/bcode/428016

IlOlIOJIHI/ITe.]'ILHLIe HCTOYHUKH

Bansuckuii, C. . EctecTBo3HaHMe : yUeOHHUK U MPAKTUKYM JJISI CPETHETO
npodeccuonanbHOro oopazosanus / C. U. Bamsackuii— Mocksa : U3marensctBo FOpaiir,
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. EctecTBo3Hanue : yauebnoe nocodue / Caenko O.E., Tpymmuna T.I1.,
Jlorsunenko O.B. — Mocksa : KuoPyc, 2019. — 364 ¢. — (CITIO). — ISBN 978-5-406-
04758-3. — URL. https://book.ru/book/933748
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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 eCTeCTBO3HaHMS : yueObHoe mocoodue mis CITO /
C. Il. ®unun. — Caparos : Hayunas kuura, 2019. — 159 c. — ISBN 978-5-9758-1893-5.

S Tekct : anexTpoHHbIN // DiekTpoHHO-0nbmmoTeunas cucrema IPR BOOKS : [caiiT]. —
URL.: http://www.iprbookshop.ru/87076.html
111 | IIpodeccnonanbHble 6a3bl JAHHBIX, HHGOPMAIMOHHO-CIIPABOYHbIE
6 | http://jestestvoznanie.ru/ EcrectBo3Hanue. YBiaekaTeabHO O HAyKe JJIs BCex!
7 | http://studentam.net/content/category/1/107/117 DnextpoHHast GHOIMOTEKA YICOHUKOB.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHMUSA JTUCIIUITJIMHBbI
OOpa3oBarenbHOE YUpEXKJEHHE, PeaTU3yIollee MOArOTOBKY IO Y4eOHOW IUCLMIUIMHE,
o0OecrieunBaeT OPraHU3allio0 U IPOBEACHUE IPOMEKYTOYHON aTTECTAllMM U TEKYLETO KOHTPOJIS
UH/UBUIYAJIbHBIX 00pa30BaTeNbHbIX JOCTHKEHUH — JIEMOHCTPUPYEMBIX OOy4YarOUIMMHUCS

3HaHUM, YMEHUN U HABBIKOB.

@opMBI U METOJBI MPOMEKYTOUHOM aTTeCTallMM U TEKYLIEro KOHTPOJS MO y4yeOHOM
JUCITUTIINHE CaMOCTOSITEIbHO pa3pabaThIBAIOTCS 00Pa30BATEIBHBIM YUPEKICHUEM U JIOBOJISATCS
JI0 CBeJICHUS 00y4arounxcs He M03/IHee Havaja JIByX MecsleB OT Hayasia 0Oy4eHusl.

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

COOTBETCTBUHU C TEMATHYCCKHUM IIJIAHOM.

OOydenne 1Mo y4eOHOW IUCIUIUIMHE 3aBEpHIacTCs MPOMEXKYTOYHOM arrecranueil B

dbopme 1 pepeHIPOBAHHOTO 3a4eTa.

@®ouner oneHounbix cpeacts (OOC, KOC) paszpabateiBatroTcst 00pa3oBaTeIbHBIM
yupexxaenueM. OHM BKJIIOYAIOT B ce0sl MEAarornyeckue KOHTPOJIbHO-OLIEHOYHBIE MaTepHallbl,
Npe€aAHa3sHA4YCHHBIC JIA ONPCACIICHHA COOTBCTCTBUSA (I/IJII/I HGCOOTBGTCTBI/I?I) HHIAWBUIYAJIbHBIX
00pa30BaTeNbHbIX JOCTHKEHUI OCHOBHBIM MOKA3aTeNsIM pe3yIbTaTOB MOJATOTOBKH (TaOIUIIbI).

Pe3yabTaTnl 00yyeHus
(ocBOEHHBbIE YMEHHUSI, YCBOCHHbIE 3HAHUSA)

®opMbl 1 METOAbI KOHTPOJISI U
OIIeHKH Pe3yJbTATOB 00y4YeHH sl

JIuunoctubie (JI):

JI1 ycToiluuMBBIA MHTEpEC K UCTOPUU U JOCTHXKEHHSIM B
00JIaCTH €CTECTBEHHBIX HAayK, YYBCTBO TOPAOCTH 3a
POCCUICKHE €CTECTBEHHBIE HAYKU;

cDI/IKCI/IpyeTCS;[, HC OLICHUBACTCsA

JI2  TOTOBHOCTH K TIPONOJDKCHHIO  0Opa3oBaHUA,
MOBBIICHUIO KBaJTU(DUKALIH B n30paHHON
npo(ecCHOHANBHOM JIEATENIBHOCTH C HCIIOJIb30BAHUEM
3HaHMUI B 00JIACTH €CTECTBEHHBIX HAYK;

dukcupyercs, He OLIEHUBACTCS

JI3 00BEKTHBHOE OCO3HAHUE 3HAYMMOCTH KOMITETCHIINI B
00JacTH €CTeCTBEHHBIX HAayK JUIsl YellOBEKa M OOIIecTBa,
YMEHHE HCIOJH30BaTh TEXHOJIOTUYCCKUE TOCTHKCHHS B
obnmactu (GU3MKH, XUMHUHU, OWOJOTUU MAJiSl TOBBIIICHUS

dukcupyercs, He OLIEHUBACTCS

COOCTBEHHOTO MHTEJUIEKTYaJIBHOTO pa3BUTHS B
BbIOpaHHON PO eCcCHOHATBLHOMN 1A TEIbHOCTH;
JI4 yMeHue MIPOAHAIU3UPOBATh TEXHOTeHHbIE | DUKCUPYETCS, HE OLICHUBAETCS

HOCJEACTBUS /ISl  OKpyXaroliei cpeabl, ObITOBON U
IIPOU3BOJICTBEHHON J€SITEILHOCTH YEJIOBEKA;

JIS TOTOBHOCTH CaMOCTOSTEIHHO ,ZLO6LIBaTL HOBBIC JIsA
cebs C€CTCCTBCHHO-HAYUYHBIC 3HAHUSA C HCIIOJIb30BAHUCM
JJI1 3TOTO JOCTYIIHBIX NCTOYHHUKOB I/IH(I)OpMaI_II/II/I;

cDI/IKCI/IpyeTCﬂ, HC OLICHHUBACTCA

JI6 yMeHWe  ympaBiISITh  CBOEH  ITO3HABATEIbHOU
JeATEebHOCTBIO,  MPOBOJUTH  CAMOOIIEHKY  YpPOBHSA
COOCTBEHHOTO MHTEJUICKTYaJIbHOTO PA3BUTHSI;

Pukcupyercs, He OLIEHUBAETCS

JI7 yMEHUE BBICTpauBaTh KOHCTPYKTHUBHBIE
B3aMMOOTHOIIEHHUS B KOMaH/I€ TI0 PEIICHHUIO O0IIUX 3a/1a4
B 00J1aCTH €CTECTBO3HAHUS,

Pukcupyercs, He OLIEHUBAETCS

Metanpenmernsie (M):

M1 OBJIAAICHUC YMCHHUAMU W HABbIKAaMU PA3JIMYHBIX BUJI0B
MO3HABATEJILHOW JICATEIbHOCTH JUISi HM3YYCHHUS Pa3HBIX
CTOPOH OKPYKAOIIIEr0 €CTECTBEHHOTO MUPA;

DopMBI B METOJIBI KOHTPOJIS

CaMocTrosTenpHas paborta,
TECTUPOBAHUE, MPAKTUYECKOE 3aHSTHE,
JenoBass urpa, paspaboTka CXEMBl,
JOKJIagbI c MpE3EHTALHUSIMU,
3alOJIHCHUE CPaBHUTEIBHON TaOIUIbI,
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acce, pedepar, auddepeHITUPOBAHHBIHN
3a4eT

O1leHKa Pe3y/IbTaTOB O0yUEHHUS:
OLCHKA BBIITOJIHECHHOT'O
WHIMBUyaJILHOTO 3a1anust (pedepar,
JIOKJIaJ] C pe3eHTaIuel, TabnuIa,
cXeMa, 3cce, TECTUPOBAHKE), a TaKKe
Ha NPAKTHUYCCKOM 3aHATUMH,
caMmocCTosTeNIbHas pab0oTa, MOHUTOPHHT
pOCTa TBOPYECKOW AKTUBHOCTH U
CaMOCTOSITEIIbHOCTH

M2 nmpuMeHEeHHE OCHOBHBIX  METOAOB  IO3HAHUS
(HaOmroIeHHs, HAYYHOTO SKCIEPUMEHTA) ISl U3YYCHUS
pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA,
C KOTOPBIMH BO3HUKAET HEOOXOJUMOCTh CTAIIKHBATHCS B
npodeccuoHanbHOM chepe;

@ODMBI 1 METOAbI KOHTPOJISA
CamocTrosiTenbHas pabora,
TECTUPOBAHHUEC, MPAKTHYCCKOC 3aHATHC,
JieNoBasi  Urpa, pa3paboTKa CXEMBl,
JIOKJIATbI c [pe3CHTAIMSIMHU,
3aIlOJIHCHUE CPABHUTEIILHOW TaOIUIIBI,
acce, pedepar, muddepeHITNPOBAHHBINA
3a4yer

Or1reHKa pe3yabTaTOB OOYYCHHUS:

OIICHKA BBIITOJIHEHHOTO
WHINBUIYAIBHOTO 3a1aHus (pedepar,
JIOKJIAJI C TIpE3eHTAIMEeH, Ta0IuIa,
cXeMma, 3CCe, TCCTUPOBAHKE), a TaKKe
Ha MPaKTHYECKOM 3aHSATHH,
CaMOCTOsTeNIbHAs pab0oTa, MOHUTOPHHT
pocTa TBOPYECKON aKTHBHOCTH U
CaMOCTOSITCILHOCTH

M3 YMCHHE ONPCACIIATh LECJIW U 3aa4u JACATCIbHOCTH,
BI)I6I/IpaTB CpeacTBa AJid UX OJOCTHIKCHUS HA ITPAKTHUKE;

@DopMBbI U METO/IbI KOHTPOJIS
CamocrosiTenbHast pabora,
TECTUPOBAaHUE, MPAKTUUYECKOE 3aHATHE,
JenoBasi uWrpa, pa3paboTka CXEMBI,
JIOKJIa 1B c IpEe3eHTalHSIMHY,
3aroJTHEHNE CPaBHUTEIBHOW TaOJHUIIbI,
acce, pedepat, AuddepeHInpPOBaHHBIN
3a4yer

O1leHKa pe3ynbTaToB 00yUeHUS:

OII€HKAa BBIITOJIHEHHOI'O
WH/IMBUyaJIbHOTO 3a1aHus (pedepar,
TOKJIAJI C TIpe3eHTaIneH, Tabmuma,
cXeMa, 3cce, TECTUPOBAaHHE), a TaK¥Ke
Ha IIPAKTHYCCKOM 3aHATUMH,
caMmocCTosiTeNIbHas 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,
JenoBas urpa, paszpaboTka CXeMBl,
JTOKJIAIbI c MPe3CHTAIHSIMH,
3all0JTHCHUE CPaBHUTEIBHON TaOIUIBL,
acce, pedepar, auddepeHITUPOBAHHBIHN
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3a4er
Or1reHKa pe3yabTaTOB OOYUCHHUS:
OIICHKA BBIITOJIHEHHOTO
WHWBUAYAILHOTO 3a7aHus (pedepar,
JIOKJIAJI C TIpe3eHTaIeH, Ta0IuIa,
cXeMa, 3CCe, TSCCTUPOBAHKE), a TaKKe
Ha MPAKTHYECKOM 3aHSTHH,
caMOCTOsTeNIbHAs pab0oTa, MOHUTOPHHT
pocTa TBOPYECKON aKTHBHOCTH U
CaMOCTOSITCIIbHOCTH

Ipeamernsbie (I1):

II1 copMHPOBAHHOCTH MPEACTABICHUNA O MEIOCTHON
COBPEMEHHOM  €CTECTBEHHOHAayyHOM KapTUHE MHpa,
IPUPOJIE KAK €IMHOM LIEJOCTHOM cucreMe, B3auMOCBSI3U
4eJoBeKa, MNPUPOJbl U OOIIeCcTBa, MNPOCTPAHCTBEHHO-
BpEMEHHBI X MaciiTabax BcenenHoii;

@ODMBI 1 METOAbI KOHTPOJISA
CamocTrosiTenbHas pabora,
TECTUPOBAHUC, IMPAKTHYCCKOC 3aHATHUC,
JieNoBasi  Urpa, pa3paboTKa CXEMBl,
JTOKJTA]TBI c MPE3CHTAIHSIMH,
3aIl0JIHCHUE CPABHUTEIILHOW TaOIUIIBI,
acce, pedepar, muddepeHITNPOBAHHBINA
3a4yer

Or1reHKa pe3yabTaTOB OOYYCHHUS:

OIICHKA BBIITOJIHEHHOTO
WHIUBUIyaJIbHOTO 3a7aHus (pedepar,
JIOKJIAJI C TIpe3eHTAIMeH, Ta0IuIa,
CXeMa, 3CCe, TECTHPOBAHKE), a TaAKKE
Ha MPAKTHYECKOM 3aHSATHH,
camMoCTOsITelIbHAs pPaboTa, MOHUTOPHHT
pocTa TBOPYECKOM aKTUBHOCTH H
CaMOCTOSITEIIbHOCTH

112 BJIAJACHUC 3HAHUAMU O HanboJsee BaXKHBIX OTKPBITHAX
U JOCTHXKCHUAX B obnactu €CTCCTBO3HAaHMA, ITOBJIMABIINX
Ha 3BOJIFOITUIO Hpe,Z[CTaBJ'IeHI/Iﬁ O IpUpoaC, Ha PA3BUTHUC
TEXHHUKHU U TCXHOHOFHﬁ;

@DopMBbI U METO/IbI KOHTPOJIS
CamocrosiTenbHast pabora,
TECTUPOBAaHUE, MPAKTUUYECKOE 3aHATHE,
JenoBasi  uWrpa, pa3paboTka CXEMBI,
JIOKJIA/1bI c IpEe3eHTalHSIMHY,
3aroJTHEHNE CPaBHUTEIBHOW TaOJIHUIIBI,
acce, pedepat, AuddepeHINPOBaHHBIN
3ayer

O1leHKa pe3ynbTaToB 00yUeHUS:

OII€HKAa BBIITOJIHEHHOI'O
WH/IMBUyaJIbHOTO 3a1aHus (pedepar,
TOKJIAJI C TIpe3eHTaIneH, TabIua,
cXeMa, 3cce, TECTUPOBaHHE), a TaKKe
Ha IIPAKTHYCCKOM 3aHATUH,
caMmocTosTeNbHas paboTa, MOHUTOPHHT
pocCTa TBOPYECKOM AKTUBHOCTH U

CaMOCTOATEIbHOCTH
I3 chopMupoBaHHOCTH YMEHUS TPUMEHSATH €CTECTBEHHO- | DOPMBI U METOBI KOHTPOJIS
HAay4yHble 3HaHUA M1 OOBSCHEHHS oOKpyxkarommx | CamocrosTenbHas paborta,
SIBJICHU, COXpaHEHUS 3710pOBb4, obecrieueHns | TECTUPOBAHKE, MPAKTUUECKOE 3aHSTHE,
0€3011acCHOCTH JKU3HEEATENBHOCTH, OepeXHOTO | enoBasi  urpa, paspaboTka CXeMBl,
OTHOLLEHUS K pupoJe, PalMOHANBHOTO | JOKIAIbl c MIPE3CHTALMIMH,
MPUPOJOTNIONB30BAHUS, a TaKXKe BBINOJHEHUS POJIM | 3alIOJHEHHE CPAaBHUTEIHHOW TaOJIHIIBI,

TPaMOTHOT'O MTOTPEOUTEIIS;

acce, pedepar, auddepeHITIPOBAHHBIN
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3a4er

Or1reHKa pe3yabTaTOB OOYUCHHUS:
OIICHKA BBITTOJIHEHHOTO
WHWBUAYAILHOTO 3a7aHus (pedepar,
JIOKJIAJI C TIpe3eHTaIeH, Ta0IuIa,
cXeMa, 3CCe, TSCCTUPOBAHKE), a TaKKe
Ha MPAKTHYECKOM 3aHSTHH,
caMOCTOsTeNIbHAs pab0oTa, MOHUTOPHHT
pocTa TBOPYECKON aKTHBHOCTH U
CaMOCTOSITCIIbHOCTH

14 chopMUPOBAaHHOCTh TPEACTABICHHH O HAy4YHOM
METO/IC TO3HAHMS TPUPOJBI U CPEACTBAX HU3YUYCHUS
Meramupa, MakpoMupa ¥  MHUKPOMHpA; BIaJICHUE
MpUeMaMi €CTECTBEHHO-HAYYHBIX HAOIIOJEHUM, OMBITOB,
UCCJIIOBAaHUM M OLIGHKH JOCTOBEPHOCTH IOJYYEHHBIX
pe3yJIbTaToB;

@DOopMbI U METObI KOHTPOJIS
CamocrosiTenbHast pabora,
TECTUPOBAHUE, MPAKTUUYECKOE 3aHSITHE,
JenoBasi  urpa, pa3paboTka CXEMBI,
JTOKJIa]TBI c MPE3CHTALUSIMH,
3aro0JIHEHNE CPaBHUTEJIBHOU TaOJIHUIIbI,
acce, pedepar, auddepeHIUPOBAHHBIM
3ayer

OreHKa pe3yabTaToB 00yUEHHS:

OIIEHKA BBIITOJIHEHHOTO
WHAUBUAYAIBHOTO 3a1aHus (pedepar,
JOKJIAJI C TIpe3eHTannel, Tabauma,
CXeMma, 3cce, TECTUPOBAHHE), a TaKKe
Ha TPAKTHYECKOM 3aHSITHH,
camocTosiTelbHas paboTa, MOHUTOPHHT
pOCTa TBOPYECKOW AKTUBHOCTH U

CaMOCTOSITEIIbHOCTH
IIS BnageHve MOHATUHHBIM aIApaTOM €CTECTBEHHBIX | POPMBI M METObI KOHTPOJIA
HayK, MO3BOJSIOIIMM TI03HAaBaTb MHp, ydacTBoBaTh B | CaMocCTOsITENbHAS paborta,
JIUCKYCCUAX TI0  €CTECTBEHHO-HAyYHBIM  BOMPOCAM, | TECTUPOBAHUE, NMPAKTHUYECKOE 3aHSTHUE,
MCIIONIb30BaTh pa3NMYHble MCTOYHUKKA HHQOpMAIMM IJis | eNoBas Urpa, pa3paboTka CXEMBl,
MMOJATOTOBKH COOCTBEHHBIX pabor, KPUTHYECKH | JOKJIAJbI C MpEe3EHTaAlHSIMU,
OTHOCUTBCS K coobmenusMm CMU, copepxamuM | 3al0JHEHHE CPAaBHUTEIBHOW TaOJHUIIBI,

Hay4YHYI0 UH(OpMaIHIO;

acce, pedepar, auddepeHITUPOBAHHBIMN
3a4yeT

Or1reHKa pe3yabTaTOB OOYUCHHUS:

OIICHKA BBITOJIHEHHOTO
WHIWBHIyaJIbHOTO 3anaHus (pedepar,
JOKJIaJ] C pe3eHTaIuel, Tabnuia,
CXeMa, 3Ccce, TSCTHPOBAHKE), a TaKKe
Ha MPaKTHYECKOM 3aHSITHH,
camMoCTOsITelIbHAs pPaboTa, MOHUTOPHHT
pocTa TBOPYECKON aKTUBHOCTH H

CaMOCTOATCIBHOCTU
116 C(bOpMI/IpOBaHHOCTB y'MeHI/Iﬁ INOHHMMAaHHEC 3HAYNUMOCTHU DOpMEI 1 METOABI KOHTPOJIS
C€CTCCTBCHHO-HAYYHOI'O 3HAHHA JIA KaXXJ0ro 4€JI0BCKa 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 ONPEACICHHON CUCTEMOU IIEHHOCTEM.

3aII0JIHCHUE CPAaBHUTEIBHOW TaOIHIIBL,
acce, pedepat, auddepeHInpPOBaHHBIN
3ayer
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O1leHKa Pe3yIbTaTOB O0yUEHHUS:
OIICHKA BBITOJIHEHHOTO
WHIUBHIyaJIbHOTO 3aaHus (pedepar,
JIOKJIAJ] C pe3eHTaIuel, TabnuIa,
cXeMa, 3cce, TECTUPOBAHKE), a TaKKe
Ha TPaKTHYECKOM 3aHSTHH,
camocCTosTeNIbHas pab0oTa, MOHUTOPHHT
pOCTa TBOPYECKOW AKTUBHOCTH U
CaMOCTOSITEIbHOCTH

OueHka MHAMBUAYAJIbHBIX 0Opa30BaTENIbHBIX JIOCTHXKEHHH 10 pe3yJbTaraM 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 HEYIOBJIETBOPUTEIHEHO

PazpaGorunkmu:

Crenansin O.I'. mpenonaBatens TexHukyma [lepmckoro mHCTHTYTa ((rinana)
POV um. I'.B.Ilnexanosa

Masynuna T.A. npenogaBatens TexHukyma llepmckoro mHcTuTyTa (humuana)
POV uwm. I'.B.Ilnexanosa
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