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1. OBIIAS XAPAKTEPMCTHKA PABOYEI TPOT'PAMMBI YYEBHOW
T CIATITAHBI
«OY]I.11 ECTECTBO3HAHHWE»

1.1. O0aacTh npuMeHeHus1 padoyel MPOrpaMmMbl

Pabouas mporpamma y4eOHOM JAMCHUIUIMHBI SBISETCS YacCThIO IMPOTPAMMBI  MOJITOTOBKH
CIIEUATTUCTOB cpeaHero 3BeHa B cooTBercTBHM ¢ PI'OC cpemnero obmero obpazoBanus u ®I'OC
CIIO.
1.2. MecTro AMCOMIUIMHBI B CTPYKType OCHOBHOH mNpogecCHOHAIBHONH 00pa3oBaTebHOI
nporpammbl: O61ieo0pazoBaTenbHas yueOHas AUCHUILINHA.

1.3. Heaun ¥ 3224 y4eOHOM AMCHMIIMHBI — TPeOOBaHUSI K pe3yJbTaTaM OCBOCHHSI y4eOHOM
AUCUHUILINHBI:

[Iporpamma opueHTHpPOBaHA HA JOCTHKEHUE CICIYIOMIMNX IeJIei:

1) chopMHUpPOBAaHHOCTh TPEJCTABICHUNA O IICJIOCTHOH COBPEMEHHOW €CTeCTBEHHO-HAy4YHON
KapTUHE MHUpa, O MPUPOJAE KaK €AUHOM IIEJIOCTHOW CUCTEME, O B3aUMOCBS3M YEIOBEKA, MPUPOALI U
00I1ecTBa; 0 MPOCTPAHCTBEHHO-BPEMEHHBIX MacmiTabax BeeneHHol;

2) BIaJicHUe 3HAHUSIMH O HauOoJiee BaXXHBIX OTKPBITUSAX U JIOCTHKEHUSAX B 00JacTu
€CTECTBO3HAHMSI, MOBIUSABIINX Ha 3BOJIIOIMUIO MPEACTABICHUN O NPUPOAE, HA Pa3BUTHE TEXHUKU M
TEXHOJIOTHI;

3) chopMUPOBAHHOCTh YMEHHUS MPHUMEHSTh €CTECTBEHHO-HAyUHbIE 3HAHUS M OOBSICHEHHS
OKPY’KaIOIINX SIBIICHUW, COXpaHEHHUsS 370pOBbs, OOecleueHUus OE30MacCHOCTH IKU3HEACSITEIBHOCTH,
OepeKHOTr0 OTHOIIEHUS K MPHUPOJIe, PAllIOHATIBLHOTO MPUPOIOTIONH30BAHMS, & TAKXKE BBHITIOTHEHHUS POJIU
IrpPaMOTHOIO IOTPEOUTENS;

4) chopMHpPOBAHHOCTH TMPEACTABICHHI O HAayYHOM METOJIe IMO3HAHUS MPHUPOABI U CPEICTBAX
W3y4YECHUSI MEramupa, MaKpoOMUpa W MHUKPOMHPA; BJIAJICHUE MPUEMAMU €CTECTBEHHO-HAYYHBIX
HaOII0/IEHUH, ONTBITOB MCCIIEIOBAHUN U OLIEHKH JOCTOBEPHOCTH MOTYUYCHHBIX PE3YIbTATOB;

5) BlageHrue TOHATUMHBIM anmapaToM €CTECTBEHHBIX HAayK, MO3BOJISIIOIIMM II03HABaTh MHD,
y4acTBOBATh B IUCKYCCHUSIX IO €CTECTBEHHO-HAYYHBIM BOIIPOCAM, HUCIOJIb30BATh PA3JIMYHbIE HCTOYHUKU
uH(GOpMAIUU IS TTOATOTOBKH COOCTBEHHBIX pa0OT, KPUTHYECKH OTHOCHTHCS K coobmeHusM CMMU,
coJieprKalluM Hay4YHYI0 HH(OPMAIIHIO;

6) chOpMHUPOBAHHOCTh YMCHHI IOHUMAaTh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS IS
Ka)KIOr0 4YelIOoBeKa, HE3aBHUCHUMO OT ero NpodeCCHOHAIbHOW NEeATENbHOCTH, pa3audarh (akTel U
OIICHKH, CPABHUBATh OI[CHOYHBIE BBIBOBI, BUJIETh X CBSI3b C KPUTEPHUSIMU OIICHOK U CBSI3b KPUTEPUEB C
ONPENECIEHHON CUCTEMON LIEHHOCTEH.

B pesynbrare uzydyenus yueonoit qucuumuinasl KECTECTBO3HAHUE» o6yuvaronuiics qomKeH:
3HATH/TIOHUMATh:
- CMBICI TIOHSATUH: €CTECTBEHHOHAYYHBbII  METOJ  IO3HAaHWS, DIEKTPOMArHUTHOE  IMOJIE,
AJIEKTPOMATrHUTHBIE BOJIHBI, KBaHT, 2BOJIIONMS BceneHHoi, OGonbmioil B3pbiB, CoNHEYHAsT CUCTEMA,
rajJakTuKa, MEePHUOJUYECKHU 3aKOH, XUMHUYECKas CBsI3b, XMMHUUYECKasl PEaKIus, MaKpoOMOJIeKyia, OeNoK,
Karajam3aTop, pepMeHT, KieTtka, nupdepenmmanus kierok, JJHK, Bupyc, Onomornyeckas 3BOIIOLHUS,
O6uropa3zHooOpasue, OprauusM, MOMyJsIus, SKocucTeMa, Onocdepa, SHTPONHUS, CAMOOPTaHU3ALINS;
- BKJIAJ] BEJIMKHUX YYEHBIX B (POPMHUPOBAHNE COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBI MHPA.
YMETb:
- MPUBOJUTH MPUMEPHI IKCHEPUMEHTOB U HAOJIOJIEHUH, 0OOCHOBBIBAIOIIMX: ATOMHO-MOJIEKYJISIPHOE
CTPOCHHME BEUIECTBA, CYIIECTBOBAHUE 3JIEKTPOMATHUTHOIO MOJS U B3aHUMOCBS3b 3JIEKTPUUYECKOTO M
MarHMTHOTO II0JIeH, BOJIHOBBIE M KOPITYCKYJIIpHbIE CBOMCTBA CBETa, HEOOPATHUMOCTb TEIUIOBBIX
MPOLIECCOB, 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT CTPYKTYpbl MOJIEKYJ, 3aBUCHMOCTb CKOpPOCTH
XUMHUYECKOH peaklMHU OT TEMIEpPaTypbl U KaTalu3aTOPOB, KIETOYHOE CTPOCHHE YKUBBIX OPIaHHU3MOB,
pons JIHK kak Hocutens HacieqCcTBEHHOW HWH(MOpMALUU, SBOJIOLUHUIO YXKUBOW MPUPOIBI, BIHSIHHE
JIEATEIIbHOCTH Y€JIOBEKA HAa SKOCUCTEMBI;



- OOBSACHATH MPUKIAAHOE 3HAUCHHE BAXKHEUIIUX IOCTHKEHMH B OOJIACTH €CTECTBEHHBIX HAayK JUIS:
pa3sBUTHS SHEPreTHKH, TPAHCIOPTa M CPEACTB CBA3H, IOJyUYEHHUS CHHTETHUECKUX MAaTEpUaIOB C
3aJJaHHBIMU CBOMICTBaMH, CO3JaHMsI OMOTEXHOJOTHUH, JeueHUs MH(GEKIMOHHBIX 3a00JeBaHMM, OXpaHbl
OKPYXaIoIIEeH Cpeabl,

- BBABUTaTh THUIOTE3bl M TMpeajaratb MyTH UX TMPOBEPKH U JejlaTh BBIBOJbI HAa OCHOBE
AKCIIEPUMEHTATIBHBIX TAaHHBIX, MPEACTABICHHBIX B BUC rpaduka, TAOIHUIIBI UITU TUATPAMMEI;

- paboTaTh C ecTeCTBEHHOHay4uyHON WHopMaImel, coaepxameiicss B coodmenusx CMU, NurepHer-
pecypcax, HayqHO-TIOMYJISIPHON JINTepaType

- HCIIOJIb30BaTh MPUOOpETEHHbIE 3HAHUS M YMEHHS B MPAKTUUYECKOW U TOBCEIHEBHOW >KM3HHU JUIS:
OIICHKU BIIMSIHHSI Ha OPraHU3M YeIOBeKa 3JEKTPOMArHUTHBIX BOJTH M PaJUOAKTHBHBIX H3ITYYCHHIA,
sHeprocOepekeHusi, 0e30MacHOro MCMOJIb30BAaHUS MAaTepUATIOB M XHUMHUYECKHX BEIIECTB B OBITY,
npopMIaKTUKA HMH(MEKIMOHHBIX 3a00JieBaHHUM, HUKOTHHOBOW, aJKOTOJBHOM W HAapKOTUYECKOMH
3aBUCHUMOCTEN, OCO3HAHHBIX JIMYHBIX ICHCTBUI MO OXpaHE OKPYKAIOIIECH CPEIbl.

OcBoenne conepkaHus ydeOHOH aucuuruimHbel «EcTecTBO3HaHME» 00ecneunBaeT JOCTHKEHUE
00y4aroIKUMUCS CIEAYIOIUX Pe3yJIbTaTOB:
* INYHOCTHBIX:
— YCTOMYMBBIM MHTEpEC K UCTOPUU U JOCTHKEHHUAM B 00JIACTH €CTECTBEHHBIX HAYK, YYBCTBO T'OPJOCTH
34 POCCUICKHE €CTECTBCHHBIC HAYKH;
— TOTOBHOCTh K TIPOJOJDKEHHIO O0pa3oBaHMs, TMOBBILICHUIO KBaIM(UKauu B HU30paHHOMN
pohecCHOHABHOM IEATENBHOCTH C NCIOJIb30BaHUEM 3HAHUM B 00JIACTH €CTECTBEHHBIX HAYK;
— 00BEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHIIMH B 00JIACTH €CTECTBEHHBIX HAyK Ul YEJIOBEKa U
o011ecTBa, yMEHHE UCIIOIH30BATh TEXHOJIOTHUECKUE TOCTHKECHHUS B 001aCTH (PU3UKH, XUMHH, OHOJIOTUH
JUI TIOBBILIEHHS COOCTBEHHOI'O WHTEJUIEKTYyaJlbHOTO pa3BUTHs B BBIOpaHHON NpodeccroHaIbHON
JIeATEIIbHOCTH;
— yMEHHE NpPOaHaJIM3UPOBATH TEXHOTEHHBIC IOCIEJCTBUSA Ul OKpYyXaromeil cpeabl, ObITOBOM U
IIPOU3BOJCTBEHHOM JESTEIIBHOCTH YEJIOBEKA;
— TOTOBHOCTb CAMOCTOSITENIBHO JOOBIBaTh HOBBIE MJIsi Cce0s €CTECTBEHHO-HAy4YHbIE 3HAHUS C
UCTIOJIB30BAaHUEM [T 3TOTO TOCTYITHBIX HICTOYHUKOB HH()OPMAITHH;
— YMEHHUE YINpaBIATh CBOEH I103HABATEIBHON JEATEIBHOCTBIO, IPOBOJUTH CAaMOOLIEHKY YpPOBHS
COOCTBEHHOTO WHTEIUIEKTYaJIbHOTO PA3BUTHUS;
— YMEHHE BbICTPaMBaTh KOHCTPYKTUBHBIC B3aUMOOTHOILEHHS B KOMaHJIE M0 PEIIEHUI0 OOLMX 33734 B
0071aCTH €CTECTBO3HAHUS,
* MeTanpeIMeTHBIX:
— OBJIQJICHHE YMEHHUSMM U HAaBbIKAMU PA3JIMYHBIX BUOB MO3HABATENIbHOMN JNEATENBHOCTH AJI U3yUEHUs
pa3HBIX CTOPOH OKPYKaIOIIEro €CTECTBEHHOTO MUPAa;
— NPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMS (HAOIIOAEHMSI, HAYYHOT'O SKCIIEPUMEHTA) JUIsl U3yUEHUs
pa3IMYHBIX CTOPOH E€CTECTBEHHO-HAYYHOM KapTUHBI MMpa, C KOTOPHIMH BO3HHKAeT HEOOXOJIUMOCTh
CTaJIKMBAThCS B MPOPECCHOHAIBHOMI cdepe;
— YMEHME ONpENeNATh LENU U 3aJa4M AEATENbHOCTH, BBIOMPATh CpelCTBA AJI MX AOCTHXKEHHs Ha
IIPAKTHKE;
— YMEHHE UCIOJb30BaTh Pa3IMUHbIe UCTOUHUKH JUIsSl OJYUYEHHUs €CTECTBEHHOHAYYHOH MH(pOpMalu U
OLICHMBATh €€ JOCTOBEPHOCTb JUIsl TOCTHKEHUS TIOCTABICHHBIX LIETEH U 3a/1a4;
* IpeIMeTHBIX:
— c(OPMHUPOBAHHOCTh NPECTABICHUN O LIEJIOCTHOM COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTHHE MUPA,
OpUpOAE KaK €OUMHOM LEJNOCTHOM CHUCTeMe, B3aUMOCBA3M 4YeNOBEKa, NPUPOABI M OOIIECTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHoi;
— BJIQZICHUE 3HAHUSAMHU O HauOoJsiee BaXKHBIX OTKPBITHAX U JOCTHIKEHUSAX B 00JACTH €CTECTBO3HAHUS,
MOBJIMABILNX HA SBOJIIOLMIO MPEACTABIEHUI O IPUPOJIE, HA PA3BUTHE TEXHUKH U TEXHOJIOTH;
— c(OpMHUPOBAaHHOCTb YMEHHUS MPHUMEHATh E€CTECTBEHHO-HAyYHble 3HaHHUA JUIsI OOBSICHEHUS
OKpY’KaIOUINX SIBICHUN, COXpaHEHHs 370pOBbs, oOecmeueHHs Oe30MacHOCTH >KU3HEAEATEIbHOCTH,
Oepe’KHOro OTHOIIEHUS K IPUPOAE, PallMOHAIBHOIO MIPUPOJIONIONIB30BAHMS, a TAK)KE BBIIIOJIHEHUS POJIH
rpaMOTHOT'O IOTPEOUTEIIS;
— c(OPMHUPOBAHHOCTb MPEJCTABICHUNA O HAyYHOM METOJE MO3HAHUS HMPUPOIBI U CPEICTBAX U3YyUEHUS



MeramMupa, MakpoMHpa W MHUKPOMHpA; BIAJE€HHUE NpPUEMaMHU €CTECTBEHHO-HAayYHBIX HaOIIOJACHUM,
OTIBITOB, UCCJICIOBAHUI U OIICHKHU JIOCTOBEPHOCTH MOIyUYECHHBIX PE3yIbTaTOB;

— BIIaJICHHUE MOHATUIHBIM allapaToM €CTeCTBEHHBIX HayK, TO3BOJISIIOIIMM [T03HABATh MUP, Y4aCTBOBATh
B JHCKYCCHUSX TII0 €CTeCTBEHHO-HAyYHBIM BOIPOCaM, HCIOJNb30BATh PA3THYHBICE HCTOYHUKHU
nH(OpMaIUU TS TOJATOTOBKH COOCTBEHHBIX

paboT, KPUTHIECKU OTHOCHTHCA K coobmernssM CMU, comepkamum HayqHY0 HH(pOpMAIHIO;

— c(OpPMUPOBAHHOCTh YMEHUU MOHUMATh 3HAYUMOCTb €CTECTBEHHO-HAY4YHOTO 3HAHMS JI1 Ka)XI0To
YelIoBeKa HE3aBUCUMO OT €0 MPOEeCCUOHATBLHON ASSITETLHOCTH,

paznnyath (QaKThl U OLICHKH, CPABHUBATH OLICHOYHBIE BBHIBOJBI, BUJETh UX CBSA3b C KPUTEPHUSIMH OLICHOK
U CBA3b KPUTEPHUEB C ONPEIEICHHON CUCTEMOU LIECHHOCTEN.



2. CTPYKTYPA U COJEPKAHUE YYEBHOM JUCIUILIUHBI «OY 1. 11

ECTECTBO3HAHMUE»

2.1. O0beM y4eOHOM TMCHUIIMHBI U BBl Y4e0HOI1 padoThl

Buj yueOHoil padoThI

O0BeM yacoB

MaxkcumajibHas yueOHasi Harpys3ka (Bcero) 162
O0s13aTe/IbHAs ayAUTOPHAs yueOHAs HATPY3Ka (BcCero): 108
B TOM uncjie «Dusukay: 46
[PAKTUYECKHUE 3aHATHUS 6

KonTponbHast pabora Nel 1

B TOM uHcje «XHMHS C 3JIeMEHTAMH YKOJOTHH» 29
[TpakTHueckre paboThl 10
KonTponbHas pabota No2 1

B TOM uncje «BbHoJorus ¢ 3jjeMeHTaMu YKOJOTr MM : 33
[PAKTUYECKUE 3aHATHUS 14
KonTtposibHast pabota Ne3 1

CamocTosiTesibHAsi padoTa 00y4yawinerocs (Bcero) 54
B TOM 4dmciie «DHu3uKa» 30
B TOM YHCIIC « XMMHS C DJICMESHTAMU YKOJIOTHIDY 12
B TOM umciie «bHoaorus ¢ sjieMeHTaMU SKOJIOTHI) 12

- HanMcaHue pedepaToB, TBOPUECKUX PadoT;
- IOJI'OTOBKA COOOIICHHI, TOKJIAI0B, TPE3CHTAIIHIA;

- KOHCIICKTUPOBAHHUEC, pCIICHUC 3a/1a4, BBIIIOJTHCHHUE IPAKTUICCKUX SaﬂaHHfI;

ToroBas arrecraus B popMe IK3aMeHa




2.2. TeMaTH4eCKMii J1aH U coepkanue yuednoi qucuuminnbl «OY /.11 ECTECTBO3HAHUE»

HaumenoBanne Conepxanne yueOHOro MmaTepuaJia, JjabopaTopHble, IPaKTHYeCKUe 3aHATHS, Oobem YpoBens
pasaeiioB CaMoCTOsITeIbHAsA padoTa 00yYaroImuxcs 4acoB oCcBOE-
U TeM HHSA
1 3 4 5
Paznen BBenenune
Tema Conep:xanue y4e0HOIro MaTepuaJia 2 1
Beenenue OcHoBHBIE HayKH O mpupojie (hu3uka, XumMus, OMOJIOTHS ), UX CXOACTBO U OTIHYHUS.
EcTtecTBeHHOHAYUHBIH MeTO1 TO3HAHUS (HAOMIOIeHNE, H3MEPEHHE, IKCIIEPUMEHT, TUIIOTEe3a,
TEOpHusl), Er0 BOZMOXKHOCTU Y TPAHUILIBI IPUMEHUMOCTH.
CamocrosiTesibHast paloTa CTy1eHTOB 2
Kakwne BOpoCh M Kak peniaroT JUCIUTUIMHE - pru3uKa, XuMusi, OMOJIOTHSI, SKOJIOTHS?
Pasnea 1. OU3SUKA 46 u.
Tema 1.1. Conep:xanue y4eOHOro MaTepuaJia 18 2
MexaHuka MexaHnueckoe IBHKEHUE, €T0 OTHOCUTENBHOCTh. 3aKOHBI AMHAMUKN HbroTOHA.
Cunbl B Ipupoie: yIpyrocTb, TPEHHUE, CUIIA TSKECTH. 3aKOH BCEMUPHOTO TAroTeHus. HeBecoMocCTs.
Nmmynbe. 3aKOH COXpaHEHUs UMITYJIbCA U PEaKTUBHOE JIBMKeHUE. [loTeHnanbHas u KuHeTH4ecKas
9HEeprus. 3aKOH COXPaHEHUsI MEXaHUYeCKOM sHepruu. PaboTa 1 MOIIHOCTD.
Mexannueckue kosebanus. [Tepuon u yactora konebanuii. Mexanmdeckne BOJIHBL. CBOMCTBA BOJH.
3BYKOBBIE BOJIHBL. YJIBTPA3BYK U €r0 UCHOJIb30BAaHUE B TEXHUKE U MEJIULIUHE.
IIpakTH4yeckoe 3aHATHE
N3yuyenne koed0aHus1 MAaTeMATHYECKOI0 MAasiTHUKA.
HN3yyenue nHTepdepeHunu 1 1upakuum ceera 4
CamocrosiTesibHas padoTa CTyJeHTOB 8

HckyccTBeHHbIE clTyTHUKU 3eMin. PeaktuBHoe nBrxenue. [Ipunuun nelictBus paketsl. [lepsas u
BTOpas KOCMUYECKUE CKOPOCTU. PazBuTre KOCMOHABTUKH. OCBOEHUE KOCMOCA.

VYIIbTpa3ByK U €ro UCHOJIb30BAHUE B TEXHUKE U MeTUIMHE. BpamarensHoe qmxenue. MoMeHT
cuJIbl. YCJI0BHE paBHOBECHS T€Jla, UMEIOLIEro och BpamieHus. LlenTp Tskectu. Buasl paBHOBecHSI




Ten (YCTOMYMBOE, HEYCTOMYMBOE, O€3pa3InyHOE).
® BLIIIOJJHCHUEC JOMAIIHUX MPAKTHYCCKUX 3az1aH1/1171 110 JICKIMOHHOMY KYPCY,
® [IOATrOTOBKA K BBIIOJIHEHHUIO MTPAKTUUYECKUX Pa0OT: KOHCIIEKTUPOBAHUE, TOJI00D
TMIAaKTUIECKAX MaTepUaNIOB, aHAIN3 U pedepupoBaHUE METOIMYECKON U ydeOHOU
JUTEPaATyPHI TP BBITOJIHEHUU CUCTEMBI CAMOCTOSITETILHBIX pa0boT MO JIEKIUOHHOMY KYPCY;
® M3yuyEHHUE TEM, BBIHECEHHBIX HA CAMOCTOSITENIbHOE paccMoTpeHue: [IpumeHeHne 3aKk0HOB
MEXaHUKH B TCXHUKCEC,
® [OATOTOBKA K BBIMOJIHEHUIO KOHTPOJIBHBIX paOOT U TECTOB, IUKTAHTOB;
IIOBTOPEHHE PA3JAEIOB IPOTPAMMBI C LIENBIO IOJATOTOBKH K IMTPOMEKYTOUHOM U UTOTOBOM
aTTECTalUU;
MOATOTOBKA K MPaKTUYECKOU padoTe;
odopmIIeHHEe TPAKTHYECKOI paboTHI;
paboTa ¢ KOHCIIEKTOM U JTOTIOJIHUTEIbHON auTepaTypoid, UHTepHeTOM;
peuieHue 3a1ay;
® CO3JIaHUE MPE3CHTAIIUN.

Tema 1.2.
TermnoBrle
SIBIICHUSL.

Conep:xanue y4e0HOIro MaTepuaJia

Uctopus atomuctuueckux yuenuil. HaGnroaeHus v onbIThl, HOATBEPKIAIONINE aTOMHO-

MOJIEKYJISIPHOE CTpOCHHE BelecTBa. Macca 1 pazMepsl MoJiekyd. OObsICHEHHE arperaTHbhIX

COCTOSIHUII BellecTBa U (pa30BBIX MEPEXO00B MEKIY HUMHU Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX

MPEICTABICHUN.

TennoBoe nBwkenue. TemmepaTypa Kak Mepa cpeHell KHHEeTHIeCKOW dHeprun yactuil. O0bsicHeHne

arperaTHhIX COCTOSIHUI BeliecTBa U ()a30BbIX MEPEX0A0B MEKTy HUMHU HA OCHOBE aTOMHO-

MOJIEKYJISIPHBIX PEICTABICHUMN.

3aKOH COXpaHEeHMsI SHEPTUHU B TEIUIOBBIX Mporieccax. HeoOpaTumelii xapakTep TEIIOBBIX MPOIIECCOB.
TemnoBble MalIMHBI, UX TPUMEHEHUE. DKOJIOTUUECKHE MPOOJIEMBI, CBA3aHHBIE C TPUMEHEHUEM

TEIJIOBBIX MAIIWH, M MPoOJieMa SHEProcOepeKeHUSI.

11

CamocTosiTesibHasA padoTa CTY/1€HTOB
® BBINOJIHEHUE JOMAIIHUAX MPAKTHYECKUX 3aaHUH 110 JIEKIIMOHHOMY KYPCY;
® [IOATOTOBKA K BBIIOJIHEHUIO MTPAKTUIECKUX PA0OT: KOHCIIEKTUPOBAHUE, TIOI00D
JIMJIAKTUYCCKUX MaTEPUAJIOB, aHAIN3 U pedepUpOBaHUE METOTMUCCKON U Y4eOHOU




JUTEPaTypHl IPU BBIIIOJIHEHNN CUCTEMbI CAMOCTOSITEIBHBIX pabOT 110 JEKLHOHHOMY KYpCy;
® U3y4YEHHUE TEM, BBIHECEHHBIX Ha CAMOCTOATEIbHOE paccMoTpeHue: [IpumMeHenne TenaoBbIx
SIBJICHHUH B KU3HMU;
® [IOATOTOBKA K BBIOJIHEHNIO KOHTPOJIbHBIX pabOT U TECTOB, IUKTAHTOB,;
® [IOBTOPEHUE PA3/EJIOB IPOTPAMMBI C IIEJIbIO TOATOTOBKHU K MPOMEXKYTOYHONW U UTOTOBOM
aTTecTaluu;
MOATOTOBKA K MPaKTUYECKOU paboTe;
odopMIIeHHE TPAKTUUECKOU PaOOTHI;
paboTa ¢ KOHCIIEKTOM M JIOTIOJIHUTEIbHOM InTepaTypoit, UHTepHeTOM;
pelIeHne 3a1ay;
e CO3JaHUE MPE3CHTALMM.

Tema 1.3.
DIIEeKTpPO-
MarHUTHbIE
SABJICHUS

Conep:xaHue y4eOHOro MaTepuaJia

DJIEKTPUYECKUE 3apsi/ibl U UX B3aUMOJICHCTBUE. DeKTpuueckoe nose. [IpoBOIHUKY U U30JISTOPHI
3JEKTPUYECKOM TOJIE.

[TocTosiHHBIM AnekTpryecKkuil ToK. Cuila TOKa, HaIpsKEHUE, SJIEKTPUUECKOE COITPOTUBIICHHE. 3aKOH
OmMa 1151 yyacTka uenu. TenaoBoe JeHCTBHE SIEKTPUUYECKOro TOKa U 3akoH Jxoyns-Jlenna.
MaruuTHOe moje ToKa 1 I[eflCTBI/Ie MAaramMTHOIO I10JIA Ha IIPOBOJHUK C TOKOM. 3J'I€KTpO)1BI/IFaTeJ'IB.
SIBneHue ANeKTPOMArHUTHOM MHAYKIMU. DiekTporenepartop. [lepemennsiii Tok. [lonyuenue u
nepenaya 3JIeKTPOIHEPTHHU.

DNeKTpOMarHuTHbIE BOJIHBL. PainoCBs3b U TENEeBUICHUE.

Caert Kak 3nekTpoMarHuTHast BoiaHa. HTepdepenius u nudpakuus ceera.
IIpakTH4yeckoe 3aHATHE
CoOopka 2j1eKTpUYECKoil ey U H3MepeHHne CUJIbI TOKA

CamocTosiTesqibHasi padoTa CTY1€eHTOB
[TpaBuia 6€30MacHOCTH P paboTe C AMEKTPUICCKUMHE YCTpOiicTBaMu. Pa3BuTHE B3TIISI0B Ha
MIPUPOJY CBETA.

¢  BLIIMMOJIHCHUC JOMAITHUX MPAKTHUYCCKUX 3a11aH1/1171 10 JICKIMOHHOMY KYPCY;

® [IOATrOTOBKA K BBIMMOJIHCHUIO MPAKTUUCCKHUX pa60T: KOHCIICKTUPOBAHHUEC, HOI[60p

TUIAKTUYECKUX MaTepUalIOB, aHAIN3 U pedeprupoBaHIE METOJUUECKON U ydeOHOU
JUTEPATYPHI IPU BHIOJHEHHH CUCTEMBI CAMOCTOSATENBHBIX paOOT M0 JEKIIMOHHOMY KYpCY;




® IOArOTO
® TOBTOPE
HUTOT'OB(
II0Ar0TA
odopmil
pabora (

BKa K BBIIIOJIHEHUIO KOHTPOJIBHBIX pa0OT U TECTOB, TUKTAHTOB;

HUE pa3lelioB NPOrpaMMbl C LEIbI0 TNOATOTOBKM K IPOMEKYTOYHOH H
I aTTecTaluu;

BKa K MPaKTUYECKOM padoTe;

EHUE NMPAKTUYECKOU paboThI;

> KOHCIIEKTOM U JOIIOJIHUTENIBHOU IUTEpaTypou, IHTepHETOM;

peUICHUL 3a4a4;

Tema 1.4.
Crpoenune
aToma u
KBaHTOBAs
¢buzuka

Conep:xanue Yy
dotorpdext u
CrpoeHue aToM
[Tornomenue u
HCIOJIb30BaHNU{
CtpoeHue aTom
DHEprust paciiyg

yeOHOro MaTepuasa

KOPIYCKYJISIpHBIE CBOMCTBa cBeTa. Mcmons3oBanue GporordPexra B TEXHUKE.

a: TUTaHeTapHas MOJIeNb U Mojienb bopa.

HCITyCKaHMe cBeTa aToMOM. KBaHnTOBaHue 3Hepruu. [IpuHiun neicteus u
naszepa.

HOTO s/ipa. PamnoakTBHBIEC U3TYyUEHUS U UX BO3/ACHCTBHUE HA )KUBbIE OPTaHU3MBI.
PTJIEHUS] aTOMHOTO si/ipa.

CamocTrosiTen:
PagnoakTuBHEL
«SlnepHas 3Hep
® BBITIOJIHE

® TIOATOTOH

M IAKT]
nutepatl

® U3YyYCHJ

® TOATOTOX

® [OBTOpEH

MOJITOTO
odopmil
pabora c
pelIeH:

aTTeCTafI/H/I;

»Hasi padoTa CTy/IeHTOB

€ M3Jy4eHHs U UX BO3/IEHCTBHE Ha JKUBbIE OpraHu3Mel. [loaroroska mo reme
reTUKa U 9KOJIOTHYecKHe MpoOIeMbl, CBA3aHHBIE C €€ UCTIOIb30BAaHUEM.

HHUE JOMAIIHUX NPAaKTUYECKUX 3a/laHui 110 JEKIIMOHHOMY KypCy;

Ka K BBIITOJIHEHUIO TPAKTUYECKUX Pa0bOT: KOHCIIEKTUPOBAHKE, 10A00D

TUECKUX MaTEepPHAJIOB, aHAJIN3 U peepupoBaHUE METOAUYECKON 1 yUeOHOM

'YPBI IPY BBIIIOJTHEHUH CUCTEMBI CAMOCTOSTENIBHBIX pabOT MO JIEKIIMOHHOMY KYpCY;
1€ TeM, BBIHECEHHBIX Ha CAMOCTOATEILHOE PACCMOTPEHUE;

3Ka K BBITNIOJIHEHUIO KOHTPOJIBHBIX paboT U TECTOB, JUKTAHTOB;

1€ pa3/1eJ0B IPOTrpaMMBbI € IEJIbI0 OJTOTOBKU K IPOMEKYTOUHOM U UTOTOBOM

Ka K IPaKTU4eCKoi paboTe;

€HHUE NMPAKTUYECKOU paboThI;

KOHCIIEKTOM U JONOJIHUTENBHOM IuTeparypoii, MurepHerom;
e 3a/1a4;

Kontpo

nbHast pabota Nel




Paznean 2.

XUMMUA C JIEMEHTAMM 5KOJIOI'MH

29 4,

Tema 2.1.
Boaa, pacTBopsl

Conepxanue y1e0HOro MaTepHuaia

Boga Bokpyr Hac. dusnueckue U XUMUYECKHE CBOMCTBA BOABI. PacTBOpeHNE TBEPABIX BEIIECTB U
ra3oB. MaccoBasi 10JIsI BEIIECTBA B paCTBOPE KaK CIIOCcO0 BBIPAXKEHHS COCTaBa pacTBOPA.

Bonnbie pecypcst 3emin. KauecTBo Bobl. 3arpsi3HUTETN BOABI M CITOCOOBI OUUCTKH. JKecTkas Boaa
" cc YMSIF‘ICHI/IG. OHpeCHeHI/Ie BOJHbI.

ITpakTHdeckas pabora.
3aBHCHMOCTH CKOPOCTH XUMHUIECKHUX PEAKIUH OT Pa3IMNIHH X PaKTOPOB.

CaMocrosaTenpHas pabora cTy1eHTOB
Paznuuanbie criocoOBI BRIpaXKEHUS! KOHIIEHTPAIMK PacTBOPOB. Peaknus oOMeHa B BOJHBIX
PacTBOPOB JIEKTPOJIUTOB. Teopus IEKTPOIUTUIECKOM JUCCOLMALINY.
Pabora ¢ yueOHUKOM U JONOJIHUTENBHON JUTEpaTypoid, UHTepHeTOM, co3qaHne Mpe3eHTalui 1
pedeparoB, yueOHbIX mpoekToB. [ToaroToBKa K KOHTPOJILHOM padoTe.

Tema 2.2.
XuMuveckue
Npouecchl B
armocgepe

Conep:xaHue y4eOHOT0 MaTepuasia

XuMuyeckuil coctaB Bo3ayxa. ATMocdepa u kaumar. O30HOBBIE AbIPbI. 3arpsA3HEHHE aTMOC(EPDI U
€ro UICTOYHUKHU. O30HOBBIE JIBIPHI.

Kucnotasie noxau. Kucnotsl u menouu. [Tokazarenb KuCaI0THOCTH pacTBOpoB pH.

IIpakTnyeckas padora.
Peaknnu 0OMeHa B BOJHBIX pacTBOpax.
B3aunmopeicTBre METaIIOB ¢ PAaCTBOPAMH KHCIIOT U COJIEH.

CamocrosiTesibHas padoTa CTyIeHTOB

[Ipupoanble 3arps3HUTETN AaTMOC(EPBHI.

[TocnencTBus 3arps3HeHUs aTMOCQEPHI 1S 3A0POBbs uenoBeka. Pabora ¢ yueOHUKOM,
JOTIOJTHUTEIBLHOM TuTepaTypoii, IHTepHeTOM, co3aanue npe3eHTaiuii u pedeparon. [logroroska k
KOHTPOJIBHOU paboTe.

Tema 2.3.

XHMUA 1 OPraHU3M
YyeJioBeKa

Conep:xanue y4e0HOIro MaTepuaJia

XUMHUYECKUE 3JIEMEHTHI B opranu3me. OpraHn4eckue U HeOpraHuYeCKHUe BEIIeCTBa.

OcCHOBHBIE COCAUHCHUA: 66J’IKI/I, YIJIEBOABI, ) KUPbI, BUTAMHWHBI. CTpOGHI/Ie 6€J'IKOBI)IX MOJICKYJI.
VYrneBonsl. Poiib )UPOB B OpraHu3Me.

MuHnepalibHbI€ BEIIECTBA B MPOAYKTaX MUTaHUs, MULIeBbIe 100aBku. COamaHCUPOBAaHHOE TUTAHUE.
XOJIECTEpHUH.




IIpakTnyeckas padora.

XHUMUYECKUE CBOWCTBA YKCYCHOM KUCIIOTHI.

OO6paTuMocTh U HEOOPATUMOCTD JICHATYPHUPOBAHHBIX OEJIKOB.
O3HaKOMJIEHHE C CUHTETHYECKUMHU U UCKYCCTBEHHBIMU MOJIMMEPAMHU.
OmnpeneneHne pa3nuYHbIX BUAOB XMMUYECKUX BOJIOKOH.

CamocrosiTesibHas paloTa CTyAeHTOB 4
OyHk1uN 0eNKOB B KiIeTKe. BogopacTBoprMble BUTAMUHBI U MX POJIb B )KU3HECSITEIHHOCTH.
XupopactBopumbie BUTaMuHbl. Kinaccugukanus yrieBoJoB U UX CBONCTBA.
XKups! pacTuTenbHble U KUBOTHBIE. FIX 0COOEHHOCTH.
3HayeHne cOaTaHCUPOBAHHOTO MUTAHUS [T 3I0POBbS YenoBeka. PaboTa ¢ yueOHUKOM 1
JIONIOJTHUTENBHOM TuTepatypoil, unrepHeToM. Co3naHue npe3eHTauui, pegepaton. Iloaroroska k
KOHTPOJILHOU paboTe.
KonTtponbHas pabora No2 1
Paznea 3. BNOJIOT'UA C 3JIEMEHTAMMUA 9KOJIOTI'MU 33 4.
Tema 3.1. Conep:xanue y4e0OHOro MmaTepuaJa. 4
Hamu6osee oomue | [Tonstue «xu3zaby. [IpuzHaku KuUBOTO.
npeacrasjieHusi | PazHooOpasue opranu3MoB U UX KiacCupUKaIusl.
0 KH3HH Knerka. OOMeH BelecTB U MpeBpallieHHe YHEPTUU B KIIETKE.
YpoBHU OpraHu3anyy )KUBOU IPUPOIBIL.
OBotonus. JIBUKYIIUE CUITBI DBOJIIOIIUAH.
[[pakTHyeckas padora. 2
Habmionenne kieTok pacTeHH M ’KUBOTHBIX TOJ MUKPOCKOIIOM Ha FOTOBBIX MHKpOIpenapaTax U ux
OIHCAHUE.
CamocrosiTesibHAs pa0oTa CTy1eHTOB 4
Opranuyeckue BellecTBa KIETKU. BUTaMUHBI, ()epMEHTHI, FOPMOHBI M UX POJIb B OpPraHU3ME.
IIpokapuoTsl 1 3ykapuoThl. OCOOEHHOCTH OpraHU3aluy KIETOK.
CTpykTypHOE ¥ (QYHKIIMOHAIEHOE PA3JINYHME PACTHTEIHHOMN M )KUBOTHOH KJIETKH. CTPOCHHUE H
¢byskimu pubocom. Mx posib B OnocunTese Oenka. Kinerounas Teopust CTpO€HUS! OpraHH3MOB.
HapucoBaTb cxeMbl CTPOCHHSI pACTUTEILHOU M )KMBOTHOM KJIETKH M OCHOBHBIX OPIadHOWOB KJIETKH.
OcHOBHBIE HampasyieHuUs 3Bosonnu. O0IIee MOHATHE 0 MUKPO M MakpodBortonnu. Pabora ¢
KOHCIIEKTOM U JONOJHHUTENbHOM auteparypoii, Murepaerom. Co3ganue npe3eHTanui, pegepaTos.
Tema 3.2. Coaep:xanue yueOHOro MmaTepuasa 10

Opranusm

TKaHI/I, OpraHbl 1 CUCTCMbI OPIraHOB YCJIOBCKA.




YyeJd0BCeKa U
OCHOBHBbIC
NMPOABJCHHUA €0
AKU3HEACATCIbHO
CTH.

[Iuranue. 3HaueHUe NUTAHUS AJIA POCTA, PA3BUTHUS U )KU3HEAEATEIbHOCTH OPTaHU3Ma.
[MumeBapeHne kak npouecc GU3NIECKON 1 XUMUIECKOi 00paboTku mumu. Cucrema
MUIIeBapUTEIbHBIX OpraHoB. [IpeaynpekaeHne MuIeBbIX OTPaBIeHUN — OproIHOTO THdAa,
JIU3EHTEPUH, XOJephl. ['acTpUT U UPpO3 MEYEHN KAK PE3yJIbTAT BIUSHHS AJIKOTOJIsI © HUKOTHHA HA
OpraHu3M.

JlpIxaHue opraHu3MOB Kak crioco0 noixyuyeHus 3uepruu. Oprausl Abixanus. JKu3HeHHas eMKOCTh
aerkux. TpeHUpoBKa OpraHoB JbIXaHus. bone3Hu opraHoB ApixaHus U UX npoduiaktuka. Kypenue
Kak (haKTop pHCKa.

JIBrxxenue. Koctu, MBIIILIBI, CyX0KHINS — KOMIIOHEHThI OIOPHO-ABUTATEIbHON CUCTEMBI.
MpbllIeYHbIE ABUKEHUS U UX PETYJIALMSA. Y TOMJIEHUE MBIIIIL IPA CTATUYECKOW U TUHAMUYECKOMN
pabote. MI3MeHeHre MBIl IPU TPEHUPOBKE, MOCIEACTBHUS TUIIOANHAMUU. [IpUYrHbBI HapyIIeHUs
OCAHKHU U Pa3BUTHS TUIOCKOCTOMHSI.

BuyTpenHnss cpena opraHu3Ma: KpoBb, TKAHEBAsI JKUIAKOCTb, TuMpa. OCHOBHBIE (DYHKIIMU KPOBH.
Kposenochnas cucrema. UMMyHHuTET 1 MUMMYyHHas cuctema. bakrepuu u BUpPYyChl Kak MpUYKHA
MH(EKIIMOHHBIX 3a00JIeBaHUIA.

NuauBuyansHOE pa3BuTue opranusma. [lonoBoe cozpeBanue. MeHcTpyalus U NOJUTIOIHA.
OmnogorBopenne. OOpazoBaHue M Pa3BUTHE 3apOJIbIIIA U IUI0/1a. bepeMeHHOCTh U poJibl. BriusiHue
HAapKOTEHHBIX BEIECTB (Tabaka, amKoroisi, HApKOTUKOB) HAa Pa3BUTHUE U 3[0POBBE YEIOBEKA.
HacnenctBenHbie 11 BpOXKACHHBIC 3a00J1€BaHus, Tepenatonmecs noiaoseiM mytem: CITU/L, cudumnmc
U Jp.

IIpakTnyeckas padora

[IpruumHb! 32007€BaHNI OPTAaHOB MUIIEBAPUTEIHLHON CHCTEMBI U UX MPO(UIIAKTHKA.
Bupycuble 3a001eBaHus YeI0BeKa U UX MPOPHUIAKTHUKA.

DOMOpHOHANBHBIE JJ0KA3aTENbCTBA BOIIOIIMOHHOTO POJICTBA YEIIOBEKA U KHUBOTHBIX.
Brnusinue okpyskarone cpeqsl U e€ 3arpsA3HeHUs Ha pa3BUTHE YEIOBEKa.

Bnusinue kypeHusi, ynoTpeOyieHus alKorosisi U HAPKOTUKOB POAUTENSIMU Ha SMOPHOHAIBHOE

Penienue aneMeHTapHbIX TEHETUYECKUX 3a/1a4. 6
KoHTponbHas paborta Ne3 1
CamocrosiTesibHast paloTa CTyAeHTOB 4

pa3BHUTHE peOCHKA.

3,[[0p0BLII>i O6p8.3 JKU3HU — 3aJI0T' TBOPYCCKOI'O0 JOJIT'OJICTUS.

PaboTa ¢ KOHCIIEKTOM U JOTIOJTHUTENbHOM auTepatypoii, aTepaerom. Co3iaHnue Mpe3eHTaIni,

pedeparos.




Tema 3.3.
YenoBek u
OKpY:KaoIasi
cpena.

Conep:xanue y4eOHOro MaTepuasa.

[TonsTHs OGHOTEOIIEH03a, SKOCUCTEMBI 1 Orochephl. Y CTOWYUBOCTH IKOCUCTEM.
BosneiicTBue sxonorndeckux (pakTopoB Ha OpraHU3M YeJIOBEKa U BIUSHUE IEATEIbHOCTH YeJI0BEeKa
Ha OKPY’KAIOIYIO Cpely (SI0XUMHUKATHL, IPOMBIIIJIEHHBIE OTXO/bI, PAUALUI U IPYTHe 3arpsi3HEHNUA).
ParmoHanbHOE TPUPOIOTIOIIE30BAHHE.

[TpakTuueckas padora
Onwucanue ocobeit Buaa no MophosiornaeckoMy KpuTepuro. AHaIU3 U OLleHKa
Pa3MTUYHBIX TUIIOTE3 MPOUCXOXKICHHS )KU3HU. AHATIM3 U OLICHKA Pa3IHYHbBIX
TUIIOTE3 MPOUCXOXKICHHS YETOBeKa.
CocraBneHne cxeM Iepeady BeUIeCTB U SHEPruH (Lienel TUTaHus).
CpaBHUTENbHAS XapaKTEPUCTUKA PUPOIAHBIX IKOCUCTEM U arpo3KOCUCTEM CBOEH MECTHOCTH.
Pemenne 3K0IOrHUecKuX 3a/1ad4.
AHanu3 M OLIEHKa TOCIIEACTBHI COOCTBEHHON JEATEILHOCTH B OKpYXaroLlel cpene, rio0albHbIX
AKOJIOTUYECKHUX MPOOJIEM U IyTeH UX PELICHUS.
IKCKypcHus
AHTpONOreHHOE BO3JCHCTBHE HAa OKPYKAIOLIYIO CPELY.

CamocTosiTesibHas padoTa CTY/1€HTOB

1. B3aUMOCBS3U KOMIIOHECHTOB B 3KOCUCTEMAX U UX peaKHI/ISI Ha BOSI[CﬁCTBI/IS[ YCJIIOBCKaA (Ha
MOJIEJISIX, TMYHBIC JICUCTBHSI IO 3aIIUTE OKPYIKAIOIICH CPe/Ibl) MOATOTOBUTH COOOIICHNUE;
2. U3YUYCHHE SIBJICHUS 30JIOTOTO CEYCHHSI B OKPYIKAIOIIEM MUDE.

HToro no paszneny «buoJiorusi ¢ 3jieMeHTaMU 3KOJOTHN»

33

Hroro nmo nucouniauie «EcrecTtBo3Hanune»

162




3. YCJIOBHUA PEAJIM3ALIUU ITPOI'PAMMBI TUCHUITVIMHBI «OY .11
ECTECTBO3HAHMUE»

3.1. TpeGoBaHusi K MUHUMAJIBHOMY MATePUAJILHO-TEXHUYECKOMY 00ecnevyeHHI0

Hns peanuzanuu mporpamMMmbl  yueOHoOW aucuuruinHbl «EctecTBo3HaHue (0a30BBIM  YPOBEHB)»
MMEIOTCS B HAIMYUU Y4eOHas ayIUTOPHS.

O0opynoBanue yueOHOro kabnnera:

- TMOPTPETHI YUEHBIX B MPE3CHTALUAX;

- KJaccHas JA0CKa;

- TOCaJI0YHbIE MECTa MO KOJMYECTBY O0YUaIOIINXCS;

- pabouee MeCTO TIPETo1aBaTes;

Texnnueckue cpeacTBa 00yUeHus :

- JKpaH;

- KOMIIBIOTEp;

- MYJbTUMEIUNHBIN IPOEKTOP;

- MyJbTUMEIUITHBIE 00yYalOIe MaTepUAIbI;

OcHamenue yueOHOro kaduHera:

- KOMIUIEKT y4eOHO-HArfsgHBIX TocoOmii mo pasgenam «®Pusuka», «XUMHS C 3JIEeMEHTaMU
9KOJIOTUNY, «BrooTHs ¢ 3IeMeHTaMU SKOJIOTUIY.

- KOMIUJIEKTHI 1a00paTOPHBIX PadOT MO U3yYaeMbIM pa3fesiaM;

- JIUJAKTHYECKUIN MaTepHall JUIsl TeKYIIETr0 ¥ HTOTOBOTO KOHTPOJIS 3HAHUM.

- KOMIUJIEKT Y4eOHO-METOANYECKON JOKYMEHTAIIHH;

- wmH(popManMoOHHOE oOecrieYeHre 00yICHHUS,

- CXEMBbI CTPOEHHS U CTPYKTYp OenKa;

- cxema crpoenus moiiekyn JJHK n PHK;

-CX€Ma CTPOECHUS KIIETKH;

Bugeodguabmbl 0 TEMaM JUCUUILUIMHBL: «DPU3HKa», « XUMUA C 3JIEMEHTaAMU 3KOJIOTuW», «buonorus
C DJIIEMEHTAMU HKOJIOTHUI.

3.2. UndopmanuonHoe odecriedeHne 00yueHust

[TepedyeHb peKOMEHIyeMbIX Y4eOHBIX U31aHui, THTepHET-pecypcoB, TOMOIHUTEILHON JIUTEPATYPHI:

OcCHOBHBIE HCTOYHUKHU:
EctecTtBo3nanme. 10 kiacc: yueOHuK 11 00meoOpa3oBat. opranusamuii. bazossiii yposens/ Coct. W.1O.
Anekcamuna, K.B. l'anaktrnonos, Coct. U.C. [Imutpues. - M.: IIpocsemenue, 2021. - 272 C.
EctectBo3Hanme. 11 kaacc: yueOHuK 11 odmeoOpa3osat. opranuzanuii. bazossiii yposens/ Coct. N.1O.
Anekcamuna, K.B. l'anakrrnonos, Coct. U.C. [Imutpues. - M.: [Ipocsemenue, 2021. - 275 C.

DJIEeKTPOHHBIE pecypchl:
Mamkosa, C. B. EcrectBo3nanue (boranuka. 3oomnorus) : yaeoHoe mocooue mist CI1O / C. B. Mamikoga,

E. U. Pynnsuckas. — Caparos : [IpodobpazoBanue, 2019. — 147 c. — ISBN 978-5-4488-0745-9. —
Tekct : anexTpoHHBIN // DnekTpoHHO-0nbmnoTeunas cuctema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/107195.html (nata o6pamenus: 20.12.2021). — Pexxum noctyna: mis
aBTOPU3UP. MTOJIB30BATEINCH

Crapony61ieB, B. A. EctectBo3nanne. CoBpeMeHHbIE KOHIIENINH : yueOHoe mocoowue mist CITO / B. A.
Craponyoues. — Caparos : [Ipodobpazosanue, 2017. — 332 ¢. — ISBN 978-5-4488-0014-6. — TekcrT :
3JIEKTPOHHBIH // DnekTpoHHO-0nbanoreunas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/66386.html (gara obpamenus: 20.12.2021). — Pexxum goctymna: s
aBTOpU3Hp. nosb3oBateneil. - DOI: https://doi.org/10.23682/66386



4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHMS YYEBHOM JIJUCHUIJIUHBI
«OY .11 ECTECTBO3HAHUE)

Pe3yabTarhl 00yUueHust Kputepumn onenku DopMbI U METObI OIIEHKH
3HaHUE/TIOHUMaHNUE CMBICITA OrueHka pe3ysibTaToB Kontponbnas padota
HOHATHH: ACATCIIBHOCTU CTYACHTOB IIPU
EcrecTBeHHOHAYUYHBI METOT BBIITOJIHEHNH 3aJaHuN

MO3HAHUS, SJICKTPOMArHUTHOE
T0JIe, DJIEKTPOMArHUTHBIC
BOJTHBI, TIEPUOMUECKUI 3aKOH,
XUMHUYECKasl CBSI3b, XUMUYECKAs
peaKIus, MaKpoOMOJIeKyJIa,
0enok, KaTanu3arop, GepMeHT,
KIeTka, nuddepenmarnys
KJIIETOK, THK, BUPYC,
OMoJIOTUYeCcKast YBOJTFOIIHS,
O6ropazHo0Opa3ue, OpraHus3M,
TIOITY JISAUS], DKOCHCTEMA,
ouocdepa, SHTpOTIHS,

CcaMOOpraHu3alMs;
3HaHue/TTOHUMaHNe BKIa1a OrueHka pe3ysbTaToOB VYcTHbIi onpoc
BEJIMKUX YUYECHBIX B NeSATEIbHOCTH CTYJIEHTOB IIPU

(dhopMHUpOBaHKHE COBPEMEHHOM BBITOJTHEHUH 33 IaHUI

€CTECTBEHHOHAYYHOU KAPTUHBI

MHupa

YMeHune npuBoIUuTh MPUMEPHI OrueHka pe3yJibTaToB KonTponbnas pabota
HKCIIEPUMEHTOB U HAOIIOACHUM, | IE€ATE€IbHOCTU CTYJEHTOB IIPH

000CHOBBIBAIOLINX: aTOMHO- BBITIOJIHEHUH 3aJJaHUN

MOJIEKYJISIPHOE CTPOEHUE
BEILIECTBA, CYIIECTBOBAHUE
ANIEKTPOMATHUTHOTO MOJIS U
B3aUMOCBS3b AJIEKTPUUECKOTO U
MarHuTHOTO TOJIEH, BOJTHOBBIE U
KOPITYCKYJISIPHBIE CBOMCTBA
CBeTa, HEOOPATUMOCTh TEIIOBBIX
MPOILIECCOB, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT CTPYKTYPBI
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH
XUMHYECKOW peaKkuu OT
TEMIIEpaTyphbl U KaTaJu3aTopoB,
KJIETOYHOE CTPOCHHE JKUBBIX
OpPraHU3MOB, POJIb THK KaK
HOCHUTEIIS HACJIEICTBEHHOMN
uH($OpPMAaIIUH, BOJTIOIHUIO KUBOU
MIPUPO/IBI, IPEBPAIICHUS
SHEPTUU U BEPOSATHOCTHBIN
XapakTep NPOLIECCOB B KUBOU U
HEXUBOU NIPUPOJE, B3aUMOCBS3b
KOMITOHEHTOB 9KOCHUCTEMBHI,
BIIMSIHUE JI€ATEITbHOCTH
YeJI0BEKa Ha YKOCHUCTEMBI;

YMeHue BpLIBUraTh runotes3sl 1 | OneHka pe3yJpTaToB ITpoBepka pabot




npeiaraTh MyTH UX IPOBEPKH,
JIeNIaTh BBIBOJIBI HA OCHOBE
IKCIIEPUMEHTAIBHBIX TAHHBIX,
NPEICTaBJICHHBIX B BHJIC
rpaduka, TaOIUIBI WITH
JMarpaMMbi;

JIEeSATEIbHOCTU CTYI€HTOB IIPU
BBITTOJIHEHUH TTPAKTUICCKIX
pabot

YMeHHe UCToIb30BaATh
npuoOpeTeHHbIe 3HAHUS U
YMEHHUS B MPAKTUYECKOMN
JIeATEIbHOCTH U TIOBCETHEBHOM
JKU3HH JIJIS1: - OLICHKHU BIIUSTHUSA
Ha OpraHU3M 4YeJIOBEKa
AJIEKTPOMATrHUTHBIX BOJH U
PaINOAKTUBHBIX U3TYyUYEHUH; -
SHEProcOepeIKECHUS; -
0€301MacHOT0 UCTIOIb30BAHUS
MaTepuaIoB U XUMHUUECKHX
BEIIECTB B OBITY; -
MPOPUIAKTUKH UHPEKIIMOHHBIX
3a00/1eBaHNM, HUKOTHHOBOI,
AJIKOTOJIBHOM ¥ HAPKOTUYECKOU
3aBUCUMOCTEH; - OCOZHAHHBIX
JIMYHBIX JICCTBUI MO OXpaHe
OKPY’KaIOIIEH cpe/ibl

OrueHka pe3ysibTaToB
NeSITeIbHOCTH CTYACHTOB IIPH
BBITTOJTHEHUH MIPE3EHTANH 1
pedepatuBHbIX paboT

[TpoBepka pabot
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