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Pabouass mporpamma Yy4ebHOM IOMCLUMIUIMHBI pas3paboTaHa Ha OCHOBe IIPUMEPHOMU
mporpamMMbl yueOHou aucumiuimHbl «EctectBosHanue» (PekomeHmoBaHo DenepasibHbIM
TOCYIAapCTBEHHBIM AaBTOHOMHBIM yupeskaeHnem «®DenepasbHbIii MHCTUTYT Pa3BUTUS
obpasoBanus» (PI'AY «OUPO») B KauecTBe MPUMEPHOM IMPOrpaMMbl IJIsI peayin3anyumn
OCHOBHOM ITpodeccroHa/ibHONM obpasoBaTenabHOM mporpammbl CITO Ha 6asze OCHOBHOTO
06111ero 0Opa3oBaHMs C IOJYUYEHMEM cpemHero obimiero oopasoBanus IIporokos N2 3 ot
21 mrong 2015 r. Perucrpaumonusiii Homep perieHsun 374 ot 23 uronsg 2015 r. ®PTAY
«@®UPO»)

Opranuzanus-pazpadorunk: o0JacTHOE TOCYJapCTBEHHOE Or0IKeTHOE MpodeccnoHaibHOe 00pa3oBa-
TEJIbHOE YUpexXAeHUE « IuMUTPOBIpaJCKUI TEXHUYECKUI KOJLIEIHK»

PACCMOTPEHO PEKOMEH/IOBAHO

Ha 3acemanmu LIK «Maremaruue- Hay4yHO-MeTOIn4eCKUM COBETOM
CKHe, OOIIME €CTeCTBEHHOHAYYHBIC OI'BIIOY ATK

W CIOPTHUBHBIC AUCIUIUIMHBIY; H- [IpoToxon Ne 5

(dhopMaIMOHHBIE CHCTEMBI W TIPO- oT «10» urons 2022 r
IrpaMMHPOBaHUE

IIporokon 3acenanus LIK NelO
oT «10» mrons 2022 r

Paspaborumk: Ilensun A.C. - npenonasarens OI'BIIOY JTK

®.1.0., yueHast creneHp, 3BaHUE, TOJKHOCTb,
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1. IIACITOPT PABOYEN ITPOI'PAMMBI YYEBHOM JUCLIUITJINHbBI
OV.07 ECTECTBO3HAHMUE

1.1. O6/1acTh NPUMEHEHMS IIPOTrPAMMbI

Pabouast mporpamMma yueOHOM OVCUMIUIMHBI SIBJISIETCS YaCTbhIO OCHOBHOM
ob6pasoBatebHOM mporpaMmbl B cootBeTcTBUM ¢ DI'OC cpegHero obiero o6pasoBaHms
(yrBepkgeHHoro Ilpmkaszom MuHucrepctBa o0pa3oBaHusi M Hayku Poccuiickoi
®denepauyn) ¥ TpenHasHayeHa MJIsI TIOJYUYeHMsT CpegHero o0I1iero o6pa3oBaHMs
CTydeHTaMM, OOydYarolIMXcs Ha 06ase OCHOBHOro ob61iero ob6pasoBaHmsi. [Iporpamma
06111e00pa30BaTEILHON YUEOHOM IUCHUIUIMHBI «EcTecTBO3HaHMe» IpemHa3HaueHa IJIs
M3YUYEHUST €eCTeCTBO3HAHMS B IPOodecCMOHATIbHOM 00pa3soBaTeIbHOM OpraHu3aIuu,
peann3yiolleil 06pa3oBaTe/IbHYIO IIPOrpaMMy CpeHero obiero oopasoBaHus B Ipeaesax
OCBOEHMSI OCHOBHOM IpodeccuoHabHOM obpaszoBarenbHoi Iporpammbl CITO (OITOII
CIIO) Ha 6ase OCHOBHOrO OOIlero 06pa3oBaHMs, IPU IIOJATOTOBKE CIIEIMaINCTOB
CpemHero 3BeHa.

OcBoenne paboueii MpoOrpaMmbl YYeOHOM AVCHUIUIMHBI BO3MOSKHO C IIPMMEHEHMEM
9JIEKTPOHHOTO OOYyUYeHMs M OUCTAaHIMOHHBIX O0Opa30BaTeJbHbIX TEXHOJIOTUM IIPU U3yUe-
HIM BCEX TeM 6e3 IepecTaHOBKN.

1.2. MecTO AMCIUIIMHBI B CTPYKTYpPe OCHOBHOM MpodeccnoHaIbHOM 00pa3oBa-
TeJIbHOM MPOrpaMMbl: yuebHas aucimiumMHa « EctecTBo3HaHMe» MPUHAIIEKNUT K 0blLe-
ob6pasoBaTeIbHOMY LIMKIY. YuebHas muciuiiMHa «EcTecTBo3HaHMe» SIBJISIETCS YUeOGHbIM
IIpeIMETOM II0 BbIOOPY M3 00sI3aTe/IbHOM ITpeaMeTHOMN obsiacti «EcTecTBeHHbIE HAyKM»
®I'OC cpenuero ob1iero 06pasoBaHMusL.

1.3. lean m 3agauM y4eOHOM AUCHMIUIMHBI — TPeOOBAHMS K pe3yJbTaTaM
OCBOEHMS AUCIUILJIMHBI:

Copepskanme mnporpamMmbl  «EcTecTBo3HaHme» HampaBjeHO Ha JOCTUKEHMe
CTeOYIOIIMX IeJIen:

OCBOEHMe 3HaHUI O COBPEMEHHOM eCTeCTBEHHO-HAYYHOM KapTHMHE MMUpa U MeTOoIax
€CTeCTBEHHBIX HayK; 3HAKOMCTBO C Hamboyiee BaXKHBIMM MIEIMM ¥ OOCTVDKEHUSIMU
€CTeCTBO3HAaHMSI, OKa3aBIIMMM OIpeessiollliee BIMSHME Ha pPa3sBUTHME TEXHUKU U
TEXHOJIOTUM;

OBJIaJIeHVe YMEHUSIMM MPUMEHSTH IIOJIyYeHHble 3HaHUS [JISI OObSICHEHMs SIBJIEHUM
OKPY’KAIOIIEro Mupa, BOCHpUSTUS UHOPMALMM eCTeCTBEHHOHAYyYHOTO U Ipodec-
CMOHAJIbHO 3HAUMMOTO COJEp>KaHMsI; pPa3sBUTHE MHTE/JIEKTYIbHbIX, TBOPYECKUX
CITOCOOHOCTEM M KPUTUUECKOI'O MBbIIUIEHUS B XOAe IPOBeAeHMs MPOCTEMIIMX MCCIe-
IOBaHMM, aHaaM3a SIBJIEHMM, BOCHPUSTUS WM MHTEpPIpPEeTaluy eCTeCTBEHHOHAYYHOM
MHbopmaluu;

BOCIUTAHME YOEKIEHHOCTM B BO3MOXKHOCTM ITO3HAHMSI 3aKOHHOWM IPUPOMABI U WC-
IIOJIb30BAHMSI JOCTVKEHMI eCTeCTBEHHbIX HayK [OJIs pPasBUTUS LUMBUIM3ALMM U IIO-
BbIIIIEHMS KaueCTBa >KU3HY;

IIpMMEHEeH)e eCTeCTBEHHOHAYYHBIX 3HaHUM B MPOo(eCcCHOHATbHON AesITeIbHOCTUA U



ITOBCEHEBHOM SKU3HM i1 0becredeHs 6e30IacHOCTH KU3HEe[eATeIbHOCTI; IPAMOTHOIO
MICIIOJIb30BAaHMSI COBPEMEHHBIX TEXHOJIOTMIA; OXPaHbl 300POBbSI, OKPY’KAIOIIEN Cpebl.
OcBoenne conmepskaHust yuyeOHOM OuUCIUIUIMHBI «EcTecTBo3HaHme» obecneunBaer

OOCTIDKeHIMe CTyageHTaMU CjieAVIOIMX pe3yJ/ibTaTOB:

JIUUHOCMHDBIX.
Coomeem-
cmeywoujue
Coomeem- JIUYHOCIMHbLE
JluunocmHusle pe3ynvmamst 06yueHus cmeywujue pe3ynsmamet
OK peanusauuu
npozpammol
eocnumaHus
YCTOMUMBBIN MHTEPEC K MCTOPUM U JOCTVMKEHMSIM B 00JIacTU ecTe- JIP 7
CTBEHHBIX HAyK, UyBCTBO TOPAOCTM 32 POCCUINCKIE €CTeCTBEHHbIE
HayKU;
FOTOBHOCTD K IPOJOJIKEHMIO 0O6pa3oBaHmsl, MOBbIlIeHNI0 KBammndu- | OK 08 JIP 7
Kalyy B M3GpaHHOM MPOQEeCCHOHATbHON MeSITeTbHOCTU C VICITONb-
30BaHMEM 3HAHMI B 00JIaCTY €CTeCTBEHHbIX HaYK;
0OBEKTMBHOE OCO3HaHMe 3HAUMMOCTM KomieTeHuui B obiactu ec- | OK 08 JIP 10
TEeCTBEHHBIX HAyK [IJI1 YeJioBeKa M OOIIEeCTBa, YMEHME MCIIOJIb30-
BaThb TEXHOJIOTMYECKME IOOCTMKEHMSI B 00jacTv U3NMKM, XUMNUM,
610JI0OTMM J1JI TIOBBIILIEHVSI COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO Pas-
BUTYSI B BLIOPAHHO MTPO(eCcCMOHATbHONM eI TeTbHOCTY;
yMeHMe MPOAHAIM3NPOBATh TEXHOTEHHbIE TOCJIENCTBUS IJISI OKPY- JIP 10
SKalolllel cpenbl, OLITOBOI ¥ IPOU3BOJCTBEHHON AeATeJIbHOCTY Ue-
JIOBEKA;
FOTOBHOCTb CaMOCTOSITEJIbHO HOObIBaTH HOBbIe I cebst ecrect- | OK 04 JIP 7
BEHHO-HAyYHbIe 3HAHUSI C UCIIOJIb30BAHMEM JIJIT 3TOT'O AOCTYITHBIX
MCTOYHUKOB MH(pOPMAIINN;
YMEHME YIIPaBJISITh CBOEN IT03HABATE/IbHOM IeATeNbHOCThIO, TpoBo- | OK 08 JIP 7
IUTh CAaMOOILIEHKY YPOBHSI COOCTBEHHOT'O MHTEJJIEKTYaJIbHOTO pas-
BUTHS,
yMeHMe BbICTpanBaTb KOHCTPYKTMBHbIE B3auMMOOTHoIleHMus B Ko- | OK 06 JIP 7
MaH/i€e TI0 PeIIeHNI0 00X 3a1au B 061aCTY eCTEeCTBO3HAHMS.

00uue KoMnemeHuuu:

OK 4. OcymiecTBiaTh MOUCK M HUCIOJIb30BaHUE HHPOPMAIIMHA, HEOOXOTUMOM JIJIst
poeCcCHOHATEHOTO

(O ()EKTUBHOTO  BBIMOJHEHUS MPOhHECCUOHATBHBIX

JIMYHOCTHOTI'O pa3BUTHA.

OK 6. PaboTaTh B KOJUIEKTUBE U KOMaHJE, 3(PPEKTUBHO OOLIATHCS C KOJJIEramH,

PYKOBOJICTBOM, TOTPEOUTEISIMHU.

OK 8. CamocrtosaTenbHO OonpeaesisiTh 3a1a4u Npo(ecCuoHaIbHOTO U JIMYHOCTHOTO
OCO3HAHHO IUJITAHUPOBATH TIOBBIIICHHE

pa3BUTHS, 3aHUMAThCA CaMOOOpPa30BAHMEM,
KBaJTU(UKAIIUN.

3ajad,

JIUYHOCMHbLE pe3Y/ibmambl peaiu3ayuu npocpammsl 60CRUMANHUA .
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OcCo3HaIMMN MPUOPUTETHYIO IIEHHOCTh JTUYHOCTH YEJIOBEKA; yBa)KarOIIUH COOCTBEH-
JIP7 | HylO U 4y)XYI0O YHHUKaJIbHOCTh B PA3JIMYHBIX CUTYyallUsiX, BO BceX (GopMax M BUAAX Jes-

TEIbHOCTH.

JIP 10 3aboTsAmuiics 0 3aluTe OKPYXKAIOMIEeH cpebl, COOCTBEHHOW M Uy)KOW O€3011aCHOCTH, B
TOM YHUCIIe TU(POBOH.

Memanpeamemublx:

- OBJIaJleHMe YMEHMSIMM WM HaBbIKAaMM Ppa3jIMUYHbIX BUJIOB ITO3HABATEJIbHOM
IesITeIbHOCTY OJIS1 U3YUEHMST Pa3HbIX CTOPOH OKPY’KaIOIIEro eCTeCTBEHHOI'O MIPa;
- IMpMMEHEeHNEe  OCHOBHBIX  METOAOB  ITO3HaHMSI  (HAOJIOmEeHWsI,  HAay4YHOTO
9KCIIEPUMEHTA) IJIS1 U3YUYEeHUST Pa3IMIYHbIX CTOPOH €CTeCTBEHHOHAYYHOM KapTUHBI MUpa, C
KOTOPBIMM BO3HMKAET HEOOXOIMMOCTh CTAJIKUBATHCS B MpodeCCuOHaIbHOMI cdepe;
- yMeHMe OoIpenessaTh Leau U 3amauy OesTeIbHOCTM, BbIOMpaTh CpeAcTBa IJIs MUX
IOCTVKEHMsSI Ha TTPaKTUKE,;
- yMeHye MCIIOJIb30BaTh pas/IMJHbIe MCTOUYHUKMA TSI MTOJTyYEeHMS
€CTeCTBEHHOHAYYHOM MHQOpMaIMy M OLIEHMBATh €€ JTOCTOBEPHOCTb IJISI JOCTVKEHMS
IIOCTaBJIEHHBIX 1IeJIeil U 3a1ay4;

npeomemusix:
- c(hOpMMPOBAHHOCTh IIPEACTABJIEHMUI O LEJIOCTHOM COBPEMEHHOM eCTeCTBEeHHOHAYyYHOM
KapTuHe MMpa, NpUpoJe KaK eIuHOM IIeJIOCTHOV CHUCTeMe, B3aMMOCBSI3M UeJIOBeKa,
IIPUPOABI U 0OOIIEeCTBa, IPOCTPAHCTBEHHO-BPEMEHHbBIX MacliTabax BceeHHOIs;
- BJAJeHMe 3HaHMUSIMM O Haubosiee Ba’KHBIX OTKPBITUSIX M JOCTUMKEHUSIX B 00J1acTu
€CTeCTBO3HaHMSI, TOBJMSBIIMX Ha BOJIIOLMIO IPEOCTAaBJIEHUII O MPUPOAE, Ha pasBUTHE
TeXHUKU Y TeXHOJIOTUIA,
- chopMMUPOBAHHOCTh YMEHMSI HPUMMEHSITb €CTeCTBEHHOHAy4YHble 3HAHUS [OJIS
OOBSICHEHMST OKPYSKAIOIIMX SIBJIEHUM, COXpaHEeHMsT 3M0POBbsI, obecrieueHns: 6e301acHOCTH
SKU3HEeOesITeIbHOCTM,  OepeskHOro  OTHOIIeHMsI K IIpUpoJe,  PalMOHAJIbHOTO
IIPUPOAOIOJIb30BaHMSI, @ TAK)KE BBITIOJHEHMST POJIM I'PAMOTHOI'O IIOTPEOUTEIS;
- c(OpMUPOBAHHOCTb MPEACTABJIEHMI O HAYyYHOM MeETOAe IIO3HAHUSI HPUPOIbI U
CpencTBax WM3y4yeHMs Merammpa, MaKpoMMpa M MUKPOMMpA; BJIaJleHMe IIpueMamu
€CTeCTBEHHOHAaYUHbIX HAOJIIOAEeHNM, OIbITOB, MCCIEOOBAHMI ¥ OIEHKM JOCTOBEPHOCTU
IIOJTYYEeHHBIX Pe3yJIbTaTOB;
- BJIaJleHVe MOHATUIHBIM alllapaToM eCTeCTBEHHbIX HayK, IO3BOJISIOLIMM II03HABaTh MUP,
y4acTBOBaTb B MOUCKYCCUSIX TII0 €CTeCTBEHHOHAyYHbIM BOIIPOCAaM, MCIIOJIb30BaTh
pas/iMuHble MCTOUYHMKM MH(POPMALMM [JI IOATOTOBKM COOCTBEHHBIX paboOT, KPUTUUECKU
OTHOCUTBCST K coobiienmssm CMMU, comepskaiymM HayYHYHO MHGOPMALNIO;
- chopMMPOBAHHOCTb YMEHMI IMOHMMATh 3HAUMMOCTh €CTECTBEHHOHAYYHOI'O 3HAHUS JIJIS
Ka)KIOr0 YeJIoBeKa He3aBMCUMO OT ero mpodecCHOHaJbHOM IesSTeJbHOCTH, pasjanuaTh
($akThl U OIIEHKM, CPaBHMBATb OIIEHOUHbIE BBIBOIbI, BUIETb UX CBSI3b C KPUTEPUSIMU
OIIEHOK ¥ CBSI3b KPUTEPUEB C OIpeIeIeHHOM CUCTEMOI 1IeHHOCTEIA.

1.4. KommyecTBO 4acoB Ha OCBOEHME YUEOHOM AMCIIUILINHDI:

O6mbem obpasoBaTebHOM Harpy3ku— 117 yacos



2. CTPYKTYPA U COOEPXXAHUE YYEBHOM IV CIIUTTJIUHBI
2.1. O6'bem yueOHOM AUCIIMIUIMHBI M BUbI YU4€O0HOM PadoThI

Bug yueoHOM paboThI KoimuecTBo
JacoB
O6beM 0Opa3oBaTe/IbHOM Harpysku 117
Bcero yue6GHbIX 3aHSITUMI 117
B TOM YMCJI€E:
J1abopaTopHbie pabOThI 40
KOHTPOJIbHBIE PAOOTHI -

Wtorosas atrectaivsa B Gopme muddepeHLpoBaHHOrO 3a4eTa BO 2 ceMecTpe
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2.2 TemaTuueCKui IVIaH M coiepKaHMe yueOHou Tuciuiuinebl « EcTecTBoO3HaHMEe»

HaumenoBanmue
pasjie/;ioB M TeM

CopeprkaHue yueOHOro MaTepuasia, 1abopaTopHbie padOThI ¥ MPAKTUYECKUE 3aHATUS, CAMOCTOSITE/IbHAS
paboTa 00yJaroImIMXcs

Koanuec
TBO
4acoB

YpoBeHb
OCBOEHUS

1

2

3

4

BBEJEHUNE

Pe3ysibTaThl OCBOEHUST YUEOHOM AEATETBHOCTH

IIpeagmeTHbIe:

3HATh: OCOOEHHOCTM HAay4YHOTO METOfAa IO3HAHMSI MPUPOAbl M CPENCTB W3yYeHMss Meramupa, Makpomupa u
MMUKPOMMPA;

BJIfIETh IpYEMaMy €eCTeCTBEHHOHAYUHbIX HaOJIIOIEHMIA, OIbITOB, MCC/IEOOBAHMI ¥ OLEHKU JOCTOBEPHOCTMU
MTOJTyYEHHbIX Pe3yJIbTaTOB;.

MertanpeamMeTHbIe: YMEHME VCII0/Ib30BaTh Pa3IMUHbIE MICTOUHMKY [IJIST ITOJTyUEHNST eCTECTBEHHO-

Hay4yHOM MH(OpMAIMM U OLIEHUBATDh €€ TOCTOBEPHOCTD JIJII TOCTVKEHMSI TOCTAaBJIEHHBIX 1IeJIell U 3a1ay.
®dopmuposanue: OK 04, OK 08, JIP 7, JIP 10

Cucrema HayK o npupope. EcrecTBeHHO - Hay4YHbI METOJ, TO3HAHMSI.
HayuHble MeTObI TO3HAHNST OKPYKAIOIIEr0 MUPa U UX OTINYMS O IPYTUX METOIOB MO3HAHMSI.

PA3JEJI 1. PDU3UKA

46

Tema 1.1
MexaHuka

Pe3ysibTaThl OCBOEHUS YUEOHOM AeATETBHOCTH

IIpenmeTHbIE:

YMeThb: OIpee/saTh 3aBUCMMOCTb CUJIbI TPEHMSI OT Beca Tejia

3HATh: OTJINYNUTE/IbHbIE OCOOEHHOCTH (PM3MUYECKUX SIBJIEHNUI U IIPOLIECCOB;

OCHOBHbBI€ 3aKOHbI MEXaHUKIA;

MeTtanpeamMeTHbIe: YMeHMe VCII0Ib30BaTh Pas/IMUHbIe CTOUHMKY /IS ITOJTyYEHNST eCTECTBEHHO-
Hay4HOV MH(OpMaIIMI U OLIeHUBATh ee JOCTOBEPHOCTh [IJIsT JOCTVKEHMS TIOCTaB/IeHHbIX 1ieJIeli 1 3a1ay.
®opmuposanue: OK 04, OK 06, OK 08, JIP 7

14

CopepskaHue yueOHOro MaTepuasia

dyHAaMeHTa/IbHbIe B3aMOAENCTBUSI.
MexaHnueckoe ABVKEHNE U €rO BUIbI.

3akoHbI gyuHaMMku HploToHa.

Cwibl B IpUpoOze: YIIPYTrOCThb, TPEHME, CUIIA TSIKECTH.
3aKOHbI COXpaHEHMsI B MEXaHMKeE.

AR

NN NN




6. IlorenumasbHas ¥ KUHETUUYECKAS SHEPIus.

Jla6opaTopHas pa6ora N2 1. lccienoBaHine 3aBUCMMOCTI CUJIbI TPEHMSI CKOJIbKEHMS OT Beca TeJia.

Tema 1.2
OcHOBBI
MOJIEKY/ISIPHOM
busuku n
TepMOAUHAMMKM

PesynbTaThl 0CBOEHUS YUEOHOI AeSITeTbHOCTH

IIpegmeTtHbIe:

yMeTb: TMPOM3BOAUTH BbIUMCIEHUS C MCIOJb30BaHMEM YpPaBHEHMSI COCTOSIHMSI, Ta30BbIX 3aKOHOB M 3aKOHOB
ABoraznpo;

MU3MepSITh BJAAKHOCTb BO3AyXa M MOBEPXHOCTHOE HATSI’KEHME SKUIKOCTHU.

3HATh: ypPaBHEHME COCTOSIHMS UIea/IbHOTO rasa;

OCHOBHbI€ 3aKOHBI TEPMOIVHAMUKIA;

MeranpeameTHbIe: YMeHMeE UCI0/Ib30BaTh PA3IMYHbIE MICTOYHUKM [IJIS1 IOJTyYEHMSI €CTECTBEHHO-

Hay4yHOM MH(pOpMaIMK 1 OLIEHUBATDb €€ IOCTOBEPHOCTD JIJIs TOCTMKEHUS TTIOCTaBJIeHHBIX 1ieJieil U 3a7ay.
®dopmuposanue: OK 04, 06, OK 08, JIP 7

10

CopepykaHue yueGHOro MaTepuasia

1.  MoexkysapHast CTPYKTypa BellecTBa.
2. MouekynsipHO-KMHETHYECKasT TeOpysl UIeaTbHOTO rasa.
3. Tepmomunammuka. @a3oBbie Iepexoibl.

Jla6opaTopHasi pa6ora N2 2 BeiuncieHne ¢ UCIOJb30BaHMEM YpPaBHEHUSI COCTOSIHUS, a30BbIX 3aKOHOB U
3aKOHOB ABOrafipo.

N DN DN DN

JlabopaTopHasi pa6ora N2 3 V3mepeHie BIasKHOCTH BO3ayXa. Vi3sMmepeHne MoBepXHOCTHOTO HATSKEHMS.

Tema 1.3
OcHoBbI
3JIEKTPOAUHAMU
KU

Pe3ysbTaThl OCBOEHUS YUEOHOM AEATETHHOCTH

IIpegmeTHbIe:

yMeTb: COOMpATh MPOCTbIE TEKTPUUECKUE LIelM U MPOU3BOLUTDH M3MepeHMs] CUJIbI TOKa UM HAlpsDKeHMs Ha ee
y4acTKax;

pellaTh 33auM Ha HAXOKIEeHMe HaMpsDKeHHOCTY MarHMTHOTO TOJISE TOKA U NpUMeHeHre 3aKoHa AMIiepa;
3HATh: 3aKOH COXPaHEHUS SJIEKTPUUECKOTO 3apsiia;

OCHOBHbI€ 3aKOHbBI 3JIEKTPOIMHAMNKY;

MertanpeameTHble: OB/IafieHe YMEHVSIMU Y HaBbIKaMM PAa3IMUHBIX BUAOB MMO3HABATEIbHON EATEeTbHOCTH JIJIST
U3Y4YeHMsI PA3HbIX CTOPOH OKPYKAIOIIEro eCTeCTBEHHOr0 MMUpa.

dopmuposanue: OK 04, 06, OK 08, JIP 7, JIP 10

14

CopepkaHue yue6HOro marepmasia

1. Cwibl 371EKTPOMarHUTHOTO B3aMMOJIEIICTBISI HEITOABMKHbIX 3apsIIOB.
2. DJIeKTpuueckuii Tok. 3akoH Oma.
3. SIByeHue 3JIeKTPOMArHUTHOM MHIYKIVNA.

(]
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Jla6opaTopHas pa6ora N2 4 Pacuer 1ienei IOCTOSHHOI'O TOKa

JlaGopaTopHas pa6ora N2 5 CG6opka 37IeKTpUUeCKOH LM U M3MepeHe HalPsbKeHsT Ha PasHbIX ee
yJacTKax.

Jla6opaTopHas pa6ora N2 6 Peiiienne 3agau Ha HaXOXKAeHMe HAIPSXKEHHOCTM MarHMTHOI'O TOJIST TOKA.

Jla6opaTtopHas pa6ora N2 7 Peiienne 3agau Ha IIpMMeHeHMe 3aKoHa AMIiepa.

Tema 1.4
Konebauus u
BOJIHBI

Pe3ybTaThl OCBOEHUST YUEOHOM AeATETHBHOCTH

IIpegmeTHbIe:

YMeTb: IIPOBOIUTDb U3MEPEHUI KO)'Ie6aHI/IIL/’I MaTeMaTM4eCKOro MasiTHMKa,

3HATh: Pa3/MYHbIe BUIbI KOJIEOAHUI ¥ 3aKOHOMEPHOCTY CBSI3aHHBIE C HUMI;

METaHpeHMETHbIEZ OBJIaJ€HME YMEHMAMU U HaBbIKaMM pPa3/IMYHbIX BUOOB HOSHaBaTeHbHOﬁ AesaTeJIbHOCTU OJId

M3YUYEeHMsT PasHbIX CTOPOH OKPY’KAIOIIEro eCTECTBEHHOTO MMpa.
®dopmuposanue: OK 04, 06, OK 08, JIP 7

CopepykaHue y4eGHOr0o MaTepuasia

Konebanusa u BosHBI. MexaHnueckue Kojiebanmust u BojiHbl. CBoOomHble Kosiebanus. Ilepmop, yactora u
aMIUIUTyaa Kojiebaumii. ['apMoHuueckue kosebanus. MexaHuueckue BOJHBI M MX BUIAbI. 3BYKOBbIE BOJIHBI.
Y 1bTpa3ByKOBbBIE BOJIHBI. YJIbTPa3BYK U €T0 MCIIOJb30BaHME B MEIUIIMHE U TEXHUKE.

DJIEKTPOMAarHuMTHbIe Kojebaumsi M BoOaHbL. CBOOOIHBIE 3JIEKTPOMAarHMTHbIE Kojebaumsi. KosebaTebHbIi
KOHTYP. DJIEKTPOMAarHuMTHOE IoJjie. DJeKTPOMarHuTHbIe BOJTHbI. CKOPOCTDb 3JIEKTPOMArHUTHBIX BOJIH.

CBeToBbI€e BOJIHBI. PasBuTue mpencTaBieHnii O IPUPOie cBeTa. 3aKOHbI OTPaskeHMsl ¥ IIPeJIOMJIEHNS CBeTa.
JIuu3bl. @opMysia TOHKOM JIMH3BI.

JlabopaTropHasi padora N2 8 l3yueHue 3aBMCMMOCTM TEPUOA KOJEOAHUI HUTSIHOTO MAasiTHMKA OT AJIMHbI
HUTH.

Tema 1.5
DJIeMeHTBI
KBaHTOBOM

busuknu

Pe3ysbTaThl OCBOEHUS YUEOHOM AEATETHHOCTH

IIpegmeTHbIe:

3HaTh: COCTAB U CTPOEHME aTOMHOTO SIJIPa;

MertanpeameTrHbie: YMeHNE MCIIO/Ib30BATh Pa3IMUHbIe UCTOUHUKY JIJISI TIOJTYUEHUST €CTECTBEHHO-
HayYHO MH(MOPMALIMK U OLIEHMBATD €€ IOCTOBEPHOCTD JJIS1 AOCTUKEHMSI IOCTABJIEHHBIX 1IeJIel U 3a1au.
®dopmuposanue: OK 04, OK 08, JIP 7

CopepskaHue yue6HOro MaTepuasia

dneMeHThI KBaHTOBOM (u3mku KsaHTOBbie cBoOJcTBa cBeTa. KBaHTOBag rwumoresa I[lnaHka.
®doTtoanektprueckunt 3pdert. Pusuka atoma. Mogenu crpoennst aroma. OnbiT Pesepdopna. dusmka aToOMHOTO
sapa M aymeMeHTapHbIX Yactuil. CocTaB M CTpoeHMe aTOMHOro simpa. PammoakTuBHOCTB. PammoakTuBHBIE
U3JTyUYEeHMS Y UX BO3[IEICTBME Ha JKUBbie OPraHU3Mbl.
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Tema 1.6 Pe3ynbTaThl 0CBOEHUST YUEOHOM IeSITeTbHOCTH 2
Bcenennas u ee | IIpeamerHsie:
3BOJTIOLIAS 3HaATh: O CTAHOBJIEHMM MPEICTABIEHMIA O COBPEMEHHOM (hM3MUECKOI KapTUHE MUpa;
MeranpeameTHbIe: YMeHME VCII0JIb30BaTh PAa3/IMUHbIE ICTOUHUKM [IJIS TTOJTYYEHMST eCTeCTBEHHO-
Hay4yHOM MH(OpMAIMK U OIEHUBATDb €€ TOCTOBEPHOCTD JIJISI TOCTVKEHMST TTIOCTAaBJIEHHBIX 1IeJIell U 3a1ay.
®dopmuposanue: OK 04, OK 08, JIP 7
CopepkaHue yueGHOro MaTepuasa
Bcenennass u ee sBomwonuss Crpoenue u pasButue BcenenHoi. Mopenb pacumpsioieiicss BceneHHO.
IMpoucxoxknenne CosnHeuHo cuctembl. CoBpeMeHHas ¢usnudeckas KapTuHa MuUpa.
33
PA3IEJI 2. XUMUSI
Tema 2.1 B pe3ysibTaTe M3yuyeHNs TeMbI 00yYaIOIIUIICS JO/IKEH 3
OcHoOBHbIE 3HATh: OCHOBHbIE MTOHSATHS Y 3aKOHbI XUMUN;
IMOHSITUSI U ®dopmuposanue: OK 04, OK 08, JIP 7, JIP 10
3aKOHBI XMy | COlEPXaHue y4eGHOro MaTepuasa
1. OcHoBHbBIe MOHATHUS U 3aKOHBbI Xumum [Ipenqver xuvun. BeiiectBo. ATom. Moitekyia. XUMMUUECKUIN 371e-
MEHT 1 (POPMBI €ro CyIeCcTBOBaHMS.
2. IIpocTole U C/I0KHBIE BellleCTBa.
Tema 2.2 PesynbTaThl 0OCBOEHUST YUEOHO IeSITeTbHOCTH 2
IMepuoguueckum | IIpegmerHbIe:
3aKOH 3HaTh: 3HaueHne Ilepmomuueckoro 3akoHa wu [lepMomnyeckoit CHUCTEMbl XUMMUYECKUX DJIEMEHTOB
17§ I.V.MenneneeBa o151 pasBUTHSI HAYKY Y TIOHMMAaHWSI XMMWYECKO KapTUHBI MUPa;
Ilepuoanueckas | MeranpeamerHble: yMeHMe VCIOJIb30BaTh Pa3IMUHbIE UICTOUYHUKY JIJISI TTOJTyYeHUS] eCTECTBEHHO-
cucreMa Hay4yHOM MH(pOpMaIM 1 OIIEHUBATDb €€ IOCTOBEPHOCTD JIJIsI TOCTMKEHUST TTOCTaBJIeHHbBIX 1ieJieil U 3a7ay.
XUMMYECKUX ®dopmuposanue: OK 04, OK 08, JIP 7, JIP 10
aniemeHTOB [I. 1. | Copeprkanne yue6HOro MaTepuana
MenpeeeBa IMepuognueckuit 3akou JI. 1. MenpgeneeBa. 3uauenue ITepuopmueckoro 3akoHa u Ilepmnoanueckoi cucTeMbl
xumMmuueckux snemeHTos [.M.MenpaeneeBa st pa3BUTHUSI HAYKM Y TTIOHMMaHMSI XMMUUYECKOM KapTUHbBI MUPA.
Tema 2.3 Pe3yibTaThl OCBOEHUS YUEOHOM AeATeTBHOCTH 2
CTpoeHne IIpegmeTtHbIe:

YMeTb: pa3jinyaTb TUIIbI XMMMWUYECKUX CBH3Eﬁ, IIPpUBOIUTL IIpMMepbl BelleCTB C Ppa3/IMYHbIMU TUIIAMU
XVMNYEeCKNX CBHBGﬁ;
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BelllecTBa

3HaTh: OCOOEHHOCTM Pa3IMUHBIX TUIIOB XMMMUUECKUX CBSI3€H; 3aBMCUMOCTb CBOJCTB BeIeCTBa OT TUIIA
XUMMWYECKO CBSI3U

MeTtanpeameTHblie: YMeHMe MCIT0/Ib30BaTh Pas/IMUHbIe MCTOUHMKHA JIJIST TTOJTYUYEHMST €CTEeCTBEHHO-

HAYYHOM MH(DOPMALMIM U OLIEHMBATD €€ JOCTOBEPHOCTD [IJIsI JOCTMKEHMsI IOCTABJIEHHBIX 1ieJIeli U 3a/1au.
®dopmuposanue: OK 04, OK 08, JIP 7, JIP 10

CopepykaHue yueGHOro MaTepuasia

Ctpoenne BemlectBa KoBasieHTHas CBsI3b: HeMoJjisipHas U nosispHast. MlonHast c¢Bsi3b. Katmonbs! u anmoHbl. Me-
TaJuIMyecKkasi CBs3b. BomopogHas CBSI3b.

Tema 2.4 Bopa.
PactBopsbI

Pe3yibTaThl OCBOEHUS YUEOHOM IeATETBHOCTH

IIpenmeTHbIE:

YMeTb: BbIpaskaThb KOHIIEHTpAIMM PACTBOPOB Pa3JIMUHbIMM CIIOCOOAMM;

MIPUTOTaB/IMBATh PaCTBOPbI 3aJaHHOI KOHLIEHTPALIN;

3HATh: OCOOEHHOCTM PACTBOPEHMS KaK (MU3UKO-XMMIUUYECKOro IIPOLIeCcca;

MetanpeamMeTHbIe: OBJIafieHe YMEHMSIMM ¥ HaBbIKaMy PasjIMUHbIX BUIOB IT03HABATEIbHON JeITeJIbHOCTI /IS
M3YUYEHMsT pa3HbIX CTOPOH OKPY’KAKOIIIEro eCTeCTBEHHOIO MUPa.

®dopmuposanue: OK 04, OK 06, OK 08, JIP 7, JIP 10

CopepkaHiue yueGHOro MmaTepuasia

Bognbie pactBopbl. KoHnienTpaumst pactBopoB. Boza B npupose, ObITY, TEXHUKE U Ha MTPou3BoAcTBe. Dusu-
YyecKkue M XMMMUUeCKye CBOMCTBA Boabl. OnpecHeHMe BOIbl. ATperaTHble COCTOSTHUSI BOJbI U ee TIepexXo/ibl U3 Of-
HOT'O arperaTHOro COCTOsIHMS B ipyroe. PactBop. PacTBopeHme — Gu3MKO-XMMMUUECKUI IPOIeCC.

Jla6opaTopHas pa6ora N2 9 Crioco6nl BbIpaskeHMsT KOHIEHTPaLMY PaCTBOPOB

Jla6opaTopHas pa6ora N2 10 Pacrtsopenne BeitiecTs B Bofe. TemnoBsie 3¢ (eKThI Ipy paCTBOPEHNUMA.

Tema 2.5
Heopraunueckue
CcoeMHeHUS

Pe3ysbTaThl OCBOEHUST YUEOHOM AEATETHHOCTH

IIpegmeTHbIe:

YMeTb: OIpeJessiTh 3aBUCMMOCTb CKOPOCTU XUMMUYECKOM peakIuyu OT MPUPOIbI Pearupylolliux BelecTs,
KOHIIEHTPAaLMY, TEMIIePATyPbl ¥ TOBEPXHOCTYU COIMPUKOCHOBEHNSI;

3HaTh: KJIaCCUDUKAINIO XUMUIECKUX PEaKIINI;

KIaccuUKaLMIO HeOPraHMYeCKUX COeAVHEHNI U X CBOVICTBA;

MeranpenmeTHble: OB/IaileHMe YMEHVSIMY Y HAaBbIKAMY Pa3/IMUHBIX BUIOB MIO3HABATEIBHO IeATeTbHOCTHU OIS
M3yYeHMs Pa3HbIX CTOPOH OKPY3KAIOIIero eCTeCTBEHHOTO MMpa.

®opmuposanue: OK 04, OK 06, OK 08, JIP 7, JIP 10

CopepkaHue yueGHOro marepmasia

Heopralmqeame CoeaMHEeHMSI. Knaccmbmxauml HEOPraHn4eCKux COG,IU/IHEHI/II‘/JI U UX CBOMCTBA. OKCI/I,HbI, KU-
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C0ThI, OcHOBaHMs, conu. [ToHsTie o rumposmse conen. Cpema BOOHBIX PACTBOPOB COJIEN: KMCJIast, HEMTpPasb-
Hasl, 1esouHas. Bomopoaubiit mokasaresnb pH pactBopa. Metasibl. O61ime dusmyeckme 1 XuMmndyeckye CBOVCT-
Ba MeTa//IoB. HemeTasbl. O6LL[3_FI XapaKTEPMUCTHKA IJIABHbIX IOATIPYIIII HEMETA/VIOB Ha IMPpMMEpE I'a/IOT€HOB.
BaskHeiiie coeqyHeHs] METa/UIOB ¥ HEMETaJUIOB B IIPUPO/IE M XO3s1/iCTBEHHO NesiTeIbHOCTY YeioBeKa

JlaGopaTopHast pa6ora N? 11 Peaxiiyn, uayiiye ¢ o6pa3soBaHueM OCajKa, rasa, BOIbI.

Tema 2.6.
Oprannueckue
COeITHEeHUS

Pe3y/ibTaThl OCBOEHUS YUEOHOM IeATeTbHOCTH

IIpegmeTtHbIe:

YMeTbh: OIPEeIessiTh XMMUUECKIE 3JIEMEHTDI, BXOSIIME B OpraHNueCcKe COeaHEeHNS;

MIPOBOJUTH KaUeCTBEHHbIE PeaKLUM OPTraHUUYEeCKUX COeOVHEHUI;

3HATh: OCHOBHbIE ITOJIOKEHMST TEOPUYM CTPOEHMS OPTaHNUYECKUX COeIMHEHI;

MHOroobpasye OpraHMuecKuxX COeIHEeHNI;

MeranpeaMeTHbIe: OBJIafieH)ie YMEHMSIMM ¥ HaBbIKaMy Pas3/IMYHbIX BUAOB ITO3HABATEIbHON OeSITeIbHOCTY IJIs
M3yYEeHMST Pa3HbIX CTOPOH OKPY3KAOIIEr0 eCTECTBEHHOTO MMpa.

®dopmuposanue: OK 04, OK 06, OK 08, JIP 7, JIP 10

14

CopepkaHue yue6HOro maTepuasia

1. OcHOBHbIE OJIOKEHMS] TEOPUM CTPOEHMST OPTaHNYECKUX COeIMHEHMI.
2. TlpenmenbHble U HeMpeneabHbIE YTJIEBOIOPOIbI.
3. Kucnopoacomepskaiiye 1 a30TcofepsKallie OpraHmueckye BellecTBa

JlabopaTopHast padora N2 12 KauecTBeHHOe OIpefie/ieHre 3JIEMEHTOB B MOJIEKYJ/IaX OPraHMUYeCcKIX BeIeCTB.

JlaboparopHasi pa6ora N2 13 KauecTBeHHbIe peakiuy KUCIOPOIOCOAEPsKAIINX OPraHMYECKUX COeAVHEHWIA:
aJIbIErMI0B, MHOTOATOMHBIX CIIMPTOB, TJIFOKO3bI, CaXapo3bl, KpaxmMaJia.

NN DN DNDN

JlabopaTopHas pa6ora N214 CpoiicTBa BOJIOKOH M IJIACTMAcC

N

Jla6opaTopHas pa6ora N2 15 CsoiicTBa BOJIOKOH I IIJIACTMACC

N

Tema 2.6. Xumus
M JKU3HDb

Pe3ysbTaThl OCBOEHUS YUEOHOM AEATETHBHOCTH

IIpegmeTHbIe:

yMeTb: OOBSICHSITh POJIb OPraHNYEeCKUX COeIVHEHU B SKUBOU IIPUPOJE;

3HaATh: IIpaBuia 6e30macHoi paboThl CO CPeACTBaMM ObITOBOM XUMUM;

MeranpenmeTHble: OB/Ia[ileHMe YMEHVSIMY Y HAaBbIKAMM Pa3/IMUHBIX BUIOB MIO3HABATEIbHO IeATeTbHOCTHU OIS
M3y4eHMsl pasHbIX CTOPOH OKPYKAIOIIEro eCTeCTBEHHOrO MUpa.

®opmuposanue: OK 04, OK 08, JIP 7, JIP 10

CopepkaHue yuyeGHOro marepmasia

XuMust 1 XusHb XyMNUS M OpPraHM3M UejIoBeKa. XMMMUUYeCKue 3JIeMEHThI B opraHusme dejobeka. OpraHuue-
CKMe ¥y Heopranmdeckue BemlectBa. OCHOBHbIE JKM3HEHHO HEOOXOAMMbIE COeOVMHEHUS: OeJIKU, YTJIEBOIbI, SKUPHI,
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BUTAMMHBI. YTJIEBOIbI — TJIABHbIN MCTOUYHMK SHEPruym opraHusma. Posib KMpOB B opraHmusme. XoJIeCTepUH U
€ro poJib B 3[J0POBbE YeJIOBEKa.

MuHepaibHbIE BEIeCTBA B IPOAYKTAaX NUTaHMs, MuileBbie fo6aBky. COalaHCMPOBAaHHOE MUTAHME.

Xumust B 6bITy. Boma. KauectBo Bombl. Motomme u uuctsiye cpencrtsa. IIpaBuia 6esomacHoii paboThl CO
cpencTBaMy OBITOBO XUMUK

PA3JEJI 3. BUOJIOI'USA

36

Tema 3.1
Bbuonorns —
COBOKYITHOCTh
HayK 0 JXUBOM
mpupose.

PesynbTaThl 0CBOEHUST YUEOHOI AeSITeTbHOCTH

IIpegmeTHbIe:

3HATh: YPOBHM OPraHMU3alMy >XM3HU ¥ OCHOBHbIE CBOMCTBA >KMBOTO;

MeranpeameTHbIe: OBJIafieH)e YMEHMSIMM ¥ HaBbIKaMM Pa3/IMYHbBIX BUIOB ITO3HABATEIbHON NeSITeIbHOCTY IJIsT

M3Y4eHMsl PasHbIX CTOPOH OKPY3KAIOLIEro eCTeCTBEHHOIO MUpa.
Popmuposanue: OK 04, OK 06, OK 08, JIP 7, JIP 10

CopepkaHue y4eGHOr0o MaTepuasia

Buosiornsi — COBOKYIHOCTh HAyK O XuBOM mpupope. JKuBas npupoga Kak OO6beKT M3yUeHUS OMOJIOTHMA.
Metopp! uccaeqoBaHus KUBOM Ipuponbl B 6uosniorun. OnpeneseHne kXusHu (C IPUBJIEYEHMEM MaTepuasia U3
pasmesioB GU3MKM M XUMMM). YPOBHM opraHmsauyy >ku3HM. OCHOBHbIE CBOMCTBA >KMBOTO. ['MIOTE3bI
MMPOUCXOXKIEHUS JKU3HNA.

Tema 3.2 KiteTka

PesynbTaThl 0OCBOEHUST YUEOHO IeSITeTbHOCTH

IIpenmeTHbIE:

yMeTb: OOBSICHSTD OTJINUMS SKMUBOTHOM U PACTUTEIbHOM KJIETKH;

3HATh: XMMUUECKUI COCTaB U CTPOEHME TTPOKAPUOTUUECKON U IYKAPUOTUUECKOM KIIETKU;

MeranpenmeTHble: OBaieHNe YMEHUSIMM Y HaBbIKAMM PAa3/IMYHbIX BUIOB IMO3HABATEIbHON AESITEIbHOCTU IS

M3YYeHMsl pasHbIX CTOPOH OKPYKAIOIIEro eCTeCTBEHHOro Mupa.
®dopmuposanue: OK 04, , OK 06, OK 08, JIP 7, JIP 10

10

CopepykaHue yueGHOro MaTepuasia

1. Heoprauuueckue 1 opraHM4eckye BeIeCcTBa KJIETKN.
2. CrpoeHne MpOKaAPUOTUYECKON U IYKAPUOTUIECKON KIIETKN.
3. ®DopMbl pasMHOKEHMS ¥ MHAMBUIYAJTbHOE Pa3sBUTHE OpPraHu3Ma.

JladopaTopHas pa6ora N2 16 VzyueHre cTpoeHMs] paCTUTEIbLHOM U SKMBOTHOM KJIETKY TIOJT MMKPOCKOIIOM

Jla6opaTopHas pa6ora N2 17 [leiicTBie pepmMeHTa KaTajiasbl Ha IIEPOKCHUI, BOLOPOIA

NINIDNDNDN

Tema 3.3

PesynbTaThl 0OCBOEHUST YUEOHOI IeSITeTbHOCTH
IIpegmeTtHbIe:

14
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Opraunsm yMeTb: COCTaB/ISITb IIPOCTbIE CXEMbl CKpEIIMBaHMUS; OOBSCHITb 3aKOHOMEPHOCTM HACJIEICTBEHHOCTU U
U3MEHUMBOCTH;
3HaTh: OCHOBHbIE 3aKOHOMEPHOCTM UHAVBUIYATbHOTO Pa3BUTHSI OPraHN3Ma;
MeranpeameTHbIe: OBIaieHNe YMEHUSIMM Y HaBbIKAMM Pa3IMYHBIX BUOB ITO3HABATEIbHON AESITEIbHOCTU JIJIST
M3yYEeHMST Pa3HbIX CTOPOH OKPY3KAIOIIErO eCTECTBEHHOTO MMpa.
®dopmuposanue: OK 04, OK 06, OK 08, JIP 7, JIP 10
CojgepkaHue yueOHOr0 MaTepuasia
1. 3axkoHbI HaCAeACTBEHHOCTH U UX IIPMMEHeHMe B CeJIeKIMMA. 2
2. [IBwkytime cuibl sBosoiu B cootBeTcTBum ¢ CTO 2
3. T'umoresbl MPOUCXOKAEHMS SKU3HMA. 2
4. AHTpoIIoreHes u ero 3aKOHOMEPHOCTH. 2
JlabopaTopHas padora N2 18 «Pelrenne renetnueckux 3amay 1 COCTaBJIeHME POIOCIOBHBIX» 2
JlabopaTopHas padora N2 19 «/M3yuenne usmeHunBocTy. [locTpoeHne BapualiOHHOM KPUBOI» 2
JlaGopaTopHast pabota N2 20 «li3yueHue crioco60B afanTamnyuy OpraHu3MOB K cpefie OOUTaHUsI» 2
Tema 3.4. Pe3ynbTaThl 0OCBOEHUS YUEOHOI JeSITeTbHOCTH 10
OCHOBBI IIpegmeTHbIe:
S — 3HaTh: CTPYKTYpY M (QYHKUMM Omocdepbl M 3SKOJOTMUYECKUX CUCTEM €eCTECTBEHHOTO M MCKYCCTBEHHOTO
MTPOMCXOXKIEHMS;
MeranpenmeTHbIe: OBJafieHlie YMEHUSIMIM Y HaBbIKaMM Pas3/IMUHbIX BUIOB IMO3HABATEIbHON NeATeIbHOCTY IJIsT
M3YYEeHMST Pa3HbIX CTOPOH OKPY3KAIOIIErO eCTECTBEHHOTO MMpa.
®opmuposanue: OK 04, OK 08, JIP 7, JIP 10
CojepskaHue yue6HOro MaTepuasia
1. OcHOBHBIE TOHSTHS U 338U SKOJIOTUN 2
2. Cpenma obuTtaHus yejoBeKa 2
3. DKosiornueckye npobaeMbl TOPOACKON Cpembl. 2
4. DKrojornyeckye mpobdaeMbl: perMoHaJbHbIE U TJI0OaIbHbIE. 2
5. TIpuposHbie pecypchl U X OXpaHa. 2
O6beM 00pa3oBaTeIbHON HATPY3KMU 117
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2.3 XAPAKTEPUCTHKA OCHOBHBIX BU/IOB YUYEBHOW JESATEJIb-
HOCTHU OBYYAIOLIINXCHA

CopepskaHne o6yueHust [XapaKTepuCTUKa OCHOBHBIX BUIOB IESITEIbHOCTHM CTYIEHTOB (Ha
YPOBHE YUEOHBIX TeICTBUI)

DOU3UKA
Bsenenue PasButne criocob6HoOCTEl SICHO M TOUYHO M3JIaraTh CBOM MbIC/IH,
JIOTMYECKM OOOCHOBBIBATh CBOIO TOUKY 3pEHMSI, BOCIIPUHUMATD U
aHaIM3MPOBATh MHEHMS COOECEeTHNKOB, ITPU3HAaBast IIPaBo APYro-
ro ueJIoBeKa Ha MHOe MHEHNe.
[TpuBeneHmne MpMMepoB BIAMSHMS OTKPBITUN B (pM3MKe Ha Mpo-
rpecc B TEXHMKE U TEXHOJIOIMU IIPOU3BOACTBA
Mexanuka
Knnemartnka OsHakoM/IeHMe cO crtocobami OIMMCaHMsI MeXaHMYeCKOro ABIsKe-

HMSI, OCHOBHOM 3a/iaueil MeXaHUKMU.

N3yueHne 0CHOBHBIX (M3MUECKUX BEIMUMH KMHEMATUKA: TIepe-
MellleHMsI, CKOPOCTH, YCKOPEHMSI.

Hab6soneHne OTHOCUTENTbHOCTY MEXaHMUYECKOTO ABVSKEHMS.
dopmysiMpoBaHye 3aKOHA CJIOXKEHNUSI CKOPOCTEN.

UccnemoBanne paBHOYCKOPEHHOTO MPSIMOJIMHEITHOTO ABVDKEHMS
(Ha mpuMepe CBOOOIHOTO IMaieHys Tesl) U paBHOMEPHOI'O IBUsKe-
HMSI TeJia TI0 OKPY>KHOCTH.

[ToHrmaHMe cMbIC/Ia OCHOBHBIX (DU3MUECKMX BEJIMUMH, XapaKTe-
PUBYIOIIVX PABHOMEPHOE ABVKEHYE TeJjIa IO OKPY>KHOCTY
HuHamuka [TonrmaHMe cMbIca TakKUX GU3NUYECKUX MOJIelieil, KaK MaTepy-
aJIbHasi TOYKa, MHepIMaibHas CUCTeEMa OTCUEeTa.

UsmepeHne macchl Tesia pasamMyHbiMu criocobamn. Msmepenue
CUJT B3aMMOJEMCTBIS TeJl. BbIunciieHne 3HaUeHsT YCKOPEHMS T
10 U3BECTHBIM 3HAUEHMSIM AEeMCTBYIOIIUX CUJT Y Macc TeJl.
YMeHMe pasmMuaTh CYITY TSKeCTU U Bec Tesia. OObsICHEHME U
TpUBe/ieHe MTPUMEPOB SIBJIEHMSI HEBECOMOCTM.

[TpuMeHeHVe OCHOBHBIX MTOHSTUH, GDOPMYJI ¥ 3aKOHOB AVTHAMUKMA
K pellleHUIO 3a7a4

3akoHbl coxpaHeHus B | OObsICHEHME PeaKTUBHOTO IBMKEHMSI HA OCHOBE 3aKOHA COXpa-
MeXaHMKe HeHMs1 uMITyJibca. [IpumeHeHMe 3aKOHa COXpaHeHUsT UMITYJIbCa
IIJIST BBIUMCJIEHWST U3BMEHEHMI CKOPOCTEN TeJT TIPU UX B3aMOZEN-
CTBUSIX. BbruncieHme paboTbl CWII U M3MEeHEHMUsI KUHETUYEeCKOM
SHeprum Teja. BerumcieHne NoTeHIMAaIbHOV SHEPT U TeJT B rpa-
BUTAI[MOHHOM I10J1e. XapaKTepuCTMUKa ITPOU3BOIUTEILHOCTY Ma-
IIIVH U JIBUTATEJIEN C VICIIOIb30BaHMEM IMTOHSITUS MOIITHOCTA
OcHo8bl MONEKYNAPHOU pU3UKU U MepMOOUHAMUKU

MonekynsapHas busu- | @opmyiMpoBaHEe OCHOBHbIX TTOJIOSKEHUI MOJIEKYJISIPHO-

Ka KMHETUYECKON Teopuu. BhIMoTHeHe SKCITIEpUMEHTOB, CITYXKaIX
0060CHOBaHMEM MOJIEKYISIPHO-KMHeTUYecKoi Teopun. Habmome-
Hie OPOYHOBCKOTO ABVKEHUS U IBeHUs Tudys3nm.
OrpeneneHne nmapamMmeTpoB BellleCcTBa B ra3000pa3HOM COCTOSTHUM
Ha OCHOBAaHMM ypaBHEHMST COCTOSTHMS MAeaabHOro rasa. [1pen-
cTaBJieHMe B Bujie rpaduka M30XOpHOTro, M300apHOTO U U30Tep-
MMUYECKOI'0 IIpo1ieccoB. BrrumciieHne cpeHelt KUHeTUUeCKOM
SHEpr'uy TEIUIOBOT'O IBMKEHMSI MOJIEKYJI TIO M3BECTHOM TeMIlepa-
Type BelllecTBa. Mi3amepeHue BIaKHOCTY BO3Lyxa
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TepmonyHamuka

OKCcrepMMeHTaIbHOE MCC/IeIOBaHMe TEIJIOBbIX CBOVICTB BEIIECT-
Ba. Pacuer KonmuecTBa TEIIOThI, HEOOXOAMMOTO JJIs1 OCYIIIECTB-
JIEHUS TIPOLIecca MpeBpalleHys BeleCTBa U3 OJHOTO arperaTHoro
COCTOSIHMSI B IPYTOeE.

Pacuer n3MeHeHMsI BHyTPeHHEN SHepruy TeJi, paboThl U mepe-
JaHHOTO KOJIMYECTBA TEIJIOThl HA OCHOBAHMY MTEPBOr'0 3aKOHA
tepMoguHaMyuku. OOGbsICHEHME TTPUHIIUIIOB IEVICTBYS TEIIJIOBBIX
MalluH

OcHoebl 21eKmpodUHaAMUKU

DJIeKTpOCTaTUKaA

Bbruncienne cuit B3aMMOIECTBISI TOUEUHBIX JIEKTPUUECKUX 3a-
PSIIOB.

BbruncieHne HanpssKeHHOCTY M TIOTEHIMAIa 3JIEKTPUYECKOTO
TIOJISI OTHOTO ¥ HECKOJIBKUX TOUEYHBIX 3apsIIOB.

W3smepeHne pasHOCTM MMOTEHIIVAJIOB.

[TpuBeneHMe TPUMEPOB MPOBOIHNUKOB, IMJIEKTPUKOB M KOH/IEH-
CaTOpOB.

Hab6mrogeHne siByieHMS 9JIEKTPOCTATUUECKOV MHIYKLIWA U SIBJIE-
HYS TTOJISIPU3ALIMI AUIJIEKTPUKA, HAXOASIIErocsl B 3JIeKTpuye-
CKOM I10JIE

ITocTOSHHBIN TOK

WsmepeHne MOIITHOCTH 3jIeKTpuueckoro Toka. Msmepenue 3[1C u
BHYTPEHHET'O COIPOTUBIIEHNMS MUCTOYHMKA TOKA.

CO60p ¥ uCIbITaHNe JIEKTPUUYECKUX LIeTeN C Pa3IMUHbIM COeI -
HEHMEM MTPOBOJHMKOB, PACUeT UX IMapaMeTpPOB

MarsHuTtHoe 1nosie

Ha6monenne neiicTBMsI MarHUTHOTO TTOJIST HA MPOBOAHMK C TO-
KOM, KapTMHOK MarHUTHbBIX MOJIE.

®dopmysMpoBaHMe IIpaBuia JIEBOV PYKU [IJIs ONIpenesieHus Ha-
MpaBJieHuns: cwibl AMIiepa.

Borumciienne cui, JeiiCTBYIOIIMX Ha IIPOBOJHMUK C TOKOM B Mar-
HUTHOM II0Jie, OObSICHEHMEe MIPUHLINIIA JE/ICTBUS 3JIeKTPOABUTa-
tesist. VicciiemoBaHme SIBJIeHMS 9/IEKTPOMArHUTHOM MHIYKIVN

Konebanus u eonmwi

MexaHnueckue KoJjieba-
HVS Y BOJTHBI

[TpuBenmenue nmprumMepoB KosiebaTebHbIX ABMKeHMit. McciaenoBa-
HMe 3aBUCUMOCTH Tlepuoia KojiebaHmii MaTeMaTUYeCcKOro MasiT-
HMKA OT €ro JJIMHbI, MACChl ¥ aMIUIUTYIbI Kojie6aunii. Onpene-
JIeH)e YCKOPEeHMsT CBOOOTHOTO MaieHNs C TIOMOIIbI0 MaTeMaTu-
yeckoro MasiTHuKa. Habmogenne kosnebaHmuii 3ByJalliero TeJa.
[TpuBeneHne 3HaUEHMST CKOPOCTH PACIIPOCTPAHEHMS 3ByKa B pas-
JIMYHBIX Cpenax.

YMeHMe 00bSICHITD VICITOIb30BaHMe YIbTPa3ByKa B MeIUIIMHE

DJIEKTPOMAarHUTHBIE
KOJIe0aHMS U BOJIHBI

Hab6momenne ocu/iiorpaMM rapMOHUYECKUX KOJIEOAHUIA CHUJIbI
TOKA B IIEITNA.

OGmbsicHeHMe TIpeBpallieHNs] SHEPTUM B MIeaIbHOM KojiebaTeIb-
HOM KOHTYpE.

W3yueHue ycTpoiiCTBa U MIPUHIIMIIA AEMCTBUS TpaHchopmaTopa.
AHanm3 cxeMbl Tiepeaun 3JIeKTPOIHEPT UM Ha GOJIbIie pacCTos-
Hus. [IpuBemeHne npuMepoB BUIOB PaaMOCBsI3U. 3HAKOMCTBO C
YCTPOJICTBaAMM, BXOISIIMMI B CUCTEMY PaIMOCBSI3NA.
O6cyskmeHne 0cCOOEHHOCTEN PacIIpPOCTPaHEHNsT PaJyOBOJIH

CBeToBbIE BOJHBI

[IpumeHeHMe Ha MPAKTHUKE 3aKOHOB OTPaKEHMSI U TTPEJIOMIIEHNS
cBeTa Ipu pelieHnu 3amad. Habmogenne sapaennus audpakiumum u
IUCIIepPCUM CBeTa. Y MEeHMe CTPOUTDb U300 paskeHusT IPeIMeTOB,
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JaBaeMble JIMH3aMU. PacueT onTu4yeckoi CUJIbI JIMH3bI

DnemeHmul KBAHMOBOU (pu3UKU

KBaHTOBbIE CBOJICTBA
cBeTa

Ha6monenne doroanekrpuueckoro addekra. Pacuer makcu-
MAaJIbHOV KMHETUYECKON SHEePruM 3JIEKTPOHOB Ipu GpoTosPdexTe

®dusmka atroma

®opmynmpoBaHue nocrtynatoB bopa. HabmoneHne nuHenyaToro
" HEMIPEPBIBHOTO CIIEKTPOB.

Pacuer yacToThI 1 OJIVHbI BOJIHBI MICITYCKaeMOIr'o CBETa IIpU 1iepe-
XOJle aTOMa 13 OFHOTO CTAIYIOHAPHOTO COCTOSIHMS B IPYTOE.
O6bacHeHMe TPUHLIAIIA OEVICTBUS Ja3epa

®usmka aTOMHOIO SI1I-
pa U 3JIeMeHTapHbIX
YaCTHIL

Ha6monenne tpekoB anbda-uactui] B Kamepe Buibcona. Peruct-
parys SIIePHBIX U3 TyUYeHUI ¢ TIOMOIIBIO cueTunka [ eirepa.
Pacuer sHeprum CcBsI3M aTOMHBIX SIAED.

[ToHMMaHMe 1IEHHOCTY HayYHOT'O TTO3HAHMSI MUpPa He BOOoOILe 111
YyeJIOBEUeCTBa B II€JIOM, a JIJIs1 KaKIO0Tro 06yYaroerocs JM4Ho,
LIEHHOCTY OBJIIEHMST METO/IOM HAYyYHOT'O MTO3HAHMS JIJISI TOCTU-
SKEHMS yCIexa B JII0OOM BUJie MTPAaKTUUECKOI JeATeTbHOCTI

BcenenHnas u ee 380J1l0Uus

CrtpoeHne u pasBUTHE
Bcenennoin

O6mbscHeHMe MOIeIN paciumupsoniencs BeemenHon

IMpoucxoxxnenmne Coii-
HEYHOM CUCTeMbI

Ha6monenne 38e3n, JIyHbI 1 IJ1aHeT B Tesieckorn. Habonenue
COJIHEYHBIX ITISITEH C IIOMOILBIO TeJIeCKOIIa

XNMUSAI

BBenenne

PackpbITie BKIaga XMMMUUECKON KapTUHBI MUpPa B €AVHYIO ecTe-
CTBEHHO-HAy4YHYI0 KapTUHY MMpa.
XapaKkTepuCcTUKa XMMUM KaK ITPOU3BOIUTEIBHONM CUJIbI OOIIECTBA

Baxkuernmme xummnue-
CKMe TTOHATUS

YMeHMe gaTh ornpeneseHne 1 OrepupoBaTh CIEAYIOMIMMU XUMMU-
YeCKUMU MMOHSITUSIMU: «BEIIeCTBO», «XUMUUYECKUI 37IEMEHT»,
«aToOM», «MOJIEKYJIa», KOTHOCUTEIbHbIE aTOMHAsT ¥ MOJIEKYJISIP-
Hasi MacChI», «MOHY», «QJUIOTPOIMSI», «M30TOIbI», «XMMMUYECKast
CBSI3b», «3JIEKTPOOTPUIIATETbHOCTb», BAJIEHTHOCTb», «CTEIIEHb
OKMCJIEHUSI», «MOJIb», «MOJISIPHAs Macca», «MOJISIPHbII OObEeM Ta-
3000pa3HbIX BEIIECTB», «BEIECTBA MOJIEKYJ/IIPHOTO 1 HEMOJIEKY-
JISPHOT'O CTPOEHMSI», «PACTBOPBI», «3JIEKTPOJIUT U HEJIEKTPO-
JIATY», «3JIEKTPOJIUTUYECKAS IUCCOIMALINS», «KOKUCIUTETD Y BOC-
CTaHOBUTEJIb», «OKUCJIEHE U BOCCTAHOBJIEHME», KCKOPOCTh XU-
MMUECKO peakuymn», «<XMMUUeCKOe PaBHOBECHE», «YTJIePOIHbIN
CKeJieT», «QYHKIMOHATbHAS TPYIITa», «M30MEPUS»

OcHOBHbIE 3aKOHbI
XUMUU

dopmympoBaHKe 3aKOHOB COXPAaHEHMST MaCChl BEIECTB U TO-
CTOSTHCTBA COCTaBa BeIeCTB. Y CTaHOBJIEHME TTPUYNMHHO-
CJIe[ICTBEHHO CBSI3U MEKIY COAEePsKaHMeM 3TUX 3aKOHOB M HaIlu-
CcaHMeM XUMIYecKux hopmyJi U YpaBHEHUN!.

PackpbiTie pusnueckoro cMmbiciia cMMBOIMKY [leproamueckoii
TabUIIbI XUMMUeckux syiemeHToB [I. V1. MeHeneeBa (HOMepoB
aJIeMeHTa, IeproIa, TPYIIIbl) M YCTaHOBJIEHNEe TPUUYMHHO-
CJIeICTBEHHOM CBSI3M MEXIY CTPOEHMEM aToMa M 3aKOHOMEPHO-
CTSIMU M3MEHEHMsI CBOJVICTB 3JIEMEHTOB ¥ 06pa30BaHHbIX MMM Be-
ILIECTB B MepMuoax U rpymiax. XapakTepucTuKa 3J1eMeHTOB Ma-
JIBIX TIePUOIOB IO UX IoJjioxkeHuio B [lepuopynueckoii cucreme [,
H. Menpeneena

OcHoBHBIE Teopun
XUMnUn

Y cTaHOB/IEHME 3aBUCMMOCTY CBOVICTB XMMMUYECKUX BEILIECTB OT
CTPOEHMST aTOMOB 00Pa3yOIINX UX XUMUIECKUX 3JIEMEHTOB. Xa-
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PaKTepUCTUKA BasKHENIINX TUITIOB XMMUUECKUX CBSI3€M U OTHOCH-
TeJILHOCTM 3TOM TUMnosornu. O6bsacHeHe 3aBUCHMMOCTY CBOVICTB
BEILIECTB OT UX COCTaBa M CTPOEHMUS] KPUCTAIMUECKUX PEIEeTOK.
dopMyMpoBaHiie OCHOBHBIX MTOJIOSKEHUIA TEOPUM IJIEKTPOJIATH-
YECKOM IMCCOIMALMM M XapaKTEePUCTMUKA B CBETE 3TOM TeOPUM
CBOJICTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COeIMHEHMIA.
®dopmyIMpoBaHe OCHOBHBIX TTOJIOSKEHUI TEOPUM XUMUUYECKOTO
CTPOEHMSI OPTaHNMUYECKUX COeIMHEHNIT U XapaKTePUCTUKA B CBETe
9TOJ TEOPUM CBOMCTB BaKHEMIINX MPeICTaBUTEe e/ OCHOBHBIX
KJIaCCOB OPraHM4YeCcKUX COeIVHEeHUN

Baskneriiime BerecTsa
U MaTepuaIbl

XapaKkTepucTHUKa CTPOEHMsT aTOMOB ¥ KPUCTAJIJIOB M Ha 9TOM OC-
HOBe — OOIIMX (PU3NUYECKUX U XUMUUECKUX CBOMCTB METAJIJIOB U
HeMeTaJUIoB. XapaKTepUCTUKa COCTaBa, CTPOEHMSsI, CBOVICTB, ITO-
JIy4eHUs ¥ IPUMeHEH)e BayKHEMIINX HEMETAJIOB.
XapaKkTepucTHUKa COCTaBa, CTPOEHMS M OOIIMX CBOVICTB BaskKHEN-
IIMX KJIACCOB HEOPraHUUYECKUX COeIUHEHUIA.

OmnmcaHne cocraBa ¥ CBOVICTB BasKHEMILMX ITPEICTABUTEIIEN OP-
raHMYeCKUX COeIVHEHMII: METAHOJIa ¥ 3TAHOJIa, CJIOSKHBIX 3hU-
POB, JXMPOB, MbIJI, KAPOOHOBBIX KMCJIOT (YKCYCHOM KMUCJIOTHI),
MOHOcaxapuioB (TJIFOKO3bI), AMcaxapuaoB (caxapo3bl), MOJIMCa-
XapuaoB (KpaxmaJjia " 1eJIJII0JIO3bl), aMUHOKMCIIOT, OEJIKOB, MC-
KYCCTBEHHBIX U CUHTETUYECKUX TOJIMMEPOB

XUMUUECKUI SI3bIK U
CUMBOJIMKa

Hcnonp3oBaHyue B y4eOHOM U TPOdEeCCHOHATBHOM IesITe/IbHOCTU

XUMUYECKUX TEPMUHOB Y CUMBOJIMKN.

Ha3sbiBaHMe M3y4eHHBIX BEIIECTB IO TPMBUAIBHOM MM MEXIyHa-
POJIHOV HOMEHKJIATYpe U OTPaykeHMe COCTaBa 3TUX COeIMHEHWUIA C
MTOMOIIIbIO XMMUYECKUX GOPMYJI.

OTpaskeHne XMMUYECKNX ITPOIIECCOB C TIOMOIIbIO YPAaBHEHUI XU-
MMUYECKUX PeaKIi

XuMnuueckue peakiyumn

OO6bsICHEHME CYIITHOCTY XMMMUUeCKuX TporieccoB. Kinaccuduka-
1M XUMUUYECKMX PEeaKIuii 10 PasIMYHbIM ITPU3HAKaM

XUMUYECKUI IKCITEPU-
MEHT

BblImosiHeHe XMMIYEeCKOro 9KCIIePUMEHTa B MTOJIHOM COOTBETCT-
BUM C TIpaBWJIaMM TEXHUKY O€30MacCHOCTM.

Hab6omenne, pukcupoBaHme 1 omcaHe pes3yyibTaToB poBe-
I€HHOT'O 9KCIIepMMEHTa

Xummnaeckast MHGop-
Maryst

[TpoBeneHNe caMOCTOSITETLHOTO TTOVCKA XUMUYECKOM MHGOpMa-
LMY C VICTIOJTb30BaHMEM Pa3/IMYHbIX MCTOUYHMKOB (HAyYHO-
TIOMYJISIPHBIX U3JaHM, KOMITbIOTEPHBIX 6a3 JaHHbIX, PECYPCOB
WHTepHeTa); MUCITOIb30BaHMe KOMITbIOTEPHBIX TEXHOJIOTUN TSI
06pabOTKM U Tlepeau XMMUIeckon nHpopmarum u ee mpe/i-
CTaBJIEHMS B Pas/MYHBIX hopMax

ITpodunbHOE U MIpO-
(beccroHaIbHO 3HAUM-
Moe cofiepykaHue

OO6bsICHeHME XMMMUYECKUX SIBJIEHU, TPOUCXOIIILNX B IIPUPOIE,
OBITY U Ha MPOU3BOICTBE.

CobroieHne mpaBuJI 9KOJIOTMYECKM I'PAMOTHOTO ITOBEIEHMS B
OKpY>KaloIlen cpeje.

OlieHKa BIMSHMS XMMUUYECKOT'0 3arpsi3HEHNMs OKPYsKaloIei cpe-
IbI Ha OpraHKu3M 4eJIoBeKa U JIpyTiie KUBbie OpraHu3Mbl.

CobuoieHne mpaBuJ1 6e€301MacHOro 06palieHus C TOPrYNMU U
TOKCUMYHBIMM BeIlleCTBAMM, JIJAGOPATOPHBIM 000PY/TOBaHMEM.
Kputndeckast olieHKa IOCTOBEPHOCTY XMMIUUYECKOM MHbOpMaLnu,
MTOCTYTIAIOIIEN U3 Pa3HbIX MUCTOYHNKOB
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BHOJIOI'A

Buonorusi — cosokyr-
HOCTb HayK O >KMBOW
npupojie. MeTojibl Ha-
YYHOTO TMO3HaHUS B
6mosiornn

3HAKOMCTBO C OOBbeKTaMM U3y4ueHUs] OMOIOTUNA.

BoisiBiieHne ponu 6nonoruu B popMUPOBaHUY COBPEMEHHOM eC-
TECTBEHHOHAyYHOM KapTUHbI MUPA U MPAKTUUYECKOI AesITeIbHO-
CTH JIIoOen

Knerka

3HAKOMCTBO C KJIETOYHOM Teopyel CTPOeHMsI OPTaHU3MOB.
[TonyyeHne mpencTaBaeHNSI O POV OPTaHUMYECKMX U HEOPTaHU-
YeCKUX BeleCTB B KJIeTKe.
3HaHMe CTpOEHMS KJIETOK I10 pe3yJibTaTamM paboThl CO CBETOBBIM
MMUKPOCKOIIOM.
'YMeHMe OnMChbIBaTh MUKPOIIPENapaThl KJIETOK pacTeHui. Y MeHue
CpPaBHMBATb CTPOEHME KJIETOK PACTEHMIA U KMBOTHBIX IO TOTOBBIM
MMUKpOITIperiapaTam

Opranusm

3HaHMe OCHOBHbBIX CIIOCOOOB Pa3MHOXKEHMSI OPraHM3MOB, CTaINIA
OHTOreHe3a Ha MpuMepe YesIoBeKa.
3HaHMe MPUYMH, BbI3bIBAIOIIVX HAPYIIIEHWST B Pa3BUTUM OPraHM3-
MOB. YMeHMe I0JIb30BaThCSI FT€HETUYECKON TEPMUHOJIOTEN U
CMMBOJIMKOM, PeIaTh IMPOCTENIINE rTeHeTUYEeCKIe 3a0aull.
3HaHMe 0COOEHHOCTEeN HAC/IeNCTBeHHOM 1 HeHaC/IeACTBEHHOMI
M3MEHUYMBOCTU U UX OMOJIOTMYECKONM POJIU B SBOJTIOIIMY JKUBOTO

Bun

YMeHne aHaIM3MPOBaTh U OLEHMBATh Pas/IMUHbIe [UITOTE3bI IIPO-
UCXOXKIEHUS KU3HM Ha 3eMIIe.

YMeHMe MpoBOAKUTD OIMCaHue 0cobeli OMHOro Biuaa 1o MopdoJio-
TMYECKOMY KPUTEPHIO.

PasBuTue criocobHoCTe SICHO ¥ TOYHO M3J1araThb CBOM MbIC/IN,
JIOTMYECKM 0OOCHOBBIBATh CBOIO TOUKY 3pEHIsI, BOCIIPMHMUMATD U
aHaJIM3MPOBaTh MHEHMS COOECeIHIKOB, ITPM3HaBas IIPaBo APYyro-
ro uejIoBeKa Ha MHOe MHeHMe.

YMeHne qoKkas3biBaTh POACTBO UeI0BEKA M MJIEKOMUTAIOIIMX,
OBIIHOCTh ¥ PABEHCTBO YEJIOBEUECKMX pac

ODKOCUCTEMBI

3HaHMe OCHOBHBIX SKOJIOTMUECKNX (DAKTOPOB U UX BIUSIHUS Ha
OpraHu3Mbl.

3HaHMe OTAMUYNTE/IbHBIX MPU3HAKOB MCKYCCTBEHHBIX COOOIECTB
— arposKOCUCTEM.

[TosryyeHne mpeacTaB/IeHMs O CXeMe SKOCHCTEMbI Ha IIpuMepe
61ocdephl.

IleMOHCTpaLusl yMeHMs IIOCTAaHOBKY 1ieJieli OesTeIbHOCTH, TIIa-
HMPOBaHMe COOCTBEHHOMN AeATeIbHOCTH AJIS JOCTVKEHUS T0-
CTaBJICHHbIX 1IeJIeii, MPeIBUAEeHs BO3MOKHbBIX Pe3yJIbTaTOB STUX
ILEIZCTBMIZ, OpraHnmsanyum CaMOKOHTPOJISA M OIEHKU II0JTyUE€HHbIX
pe3ynbTaToB. O6yueHmne COOTIONEHNIO TPAaBUII IOBEIEHMS B IIPU-
porie, 6epesKkHOMY OTHOIIIEHMIO K OMOJIOTMYECKMM OOBEKTaM

(paCTeHI/IHM U SJKMBOTHBIM U UX COO6LL[€CTB3.M) " X OXpaHe




21

3. YueOHO-MeTOoaAMUYeCKOoe ¥ MaTepHuaIbHO-TeXHUUeCKoe obecreueHue mpo-
rpamMMbl y4eOHOM aucHuIinHbl « EcrecTBo3HaHMe»

3.1. Tpe6oBanust K MaTepUATbHO-TEXHUYECKOMY 00€eCIIeYeHII0

Peanusaiys mporpaMmbl yueOHOM OUCHUIUIMHBI TpeOyeT Haauunusi yueOHOro
KabuHeta «EcTecTBO3HaHMS».

ObopymoBaHye yueOHOro KabmHeTa:

- ITIOCAJOYHBIX MECT I10 KOJIMUYECTBY OOYUaIOIIXCS;

-CTYJIbSI;

-IOCKa KJ1accHasl;

-71a00paTOpPHbBIE CTOJIBI;

- pabouee MeCTO IIperoaaBaTe;is;

[TpM60OpHI M YCTPOMCTBA:

- 1ab0OpaTOpPHBIE IITATUBBI

- peaKTUBBI

- JabopaTopHas mocyaa

- CIIMPTOBKMA

- IUIAKaThl 110 TEMaM

- MMKPOCKOIIbI ¥ MUKPOIIpeIiapaThbl

YuebHbIe HAIJISIIHBIE TOCOOMSI:

- KOMIUIEKTbI YYeOHO-HATJISIAHBIX ITOCOOMI 110 AUCUUIIIMHE:

JencTByIonas HOPMAaTMBHO-TEXHMYECKASs " TeXHOJIOTMYeCKast
IOKYMEeHTAaLMSI:

-TIpaBMJIa TEXHUKY O€30IaCHOCTM ¥ IIPOMU3BOICTBEHHON CAaHUTAPUM;

TexHuuyeckue cpeacTsa 00yUeHys:

- HOYTOYK C JIMIIEH3MOHHO — IMPOrpaMMHBIM ObecreueHreM U MyJIbTUMeIna
IIPOEKTOP;

- TeJIeBU30pP;

- BUJeoOMaruuTodoH;

- Habop kaccer DVD auckoB no tremam

- 9KpaH MPOEKIMOHHbIN.

3.2. PekomeHayemas iuTepaTypa
s cTygeHToB
benses 1. K., Totmwiuy I'.M., Ky3ueyoea JI.H. u dp. buonorust (6a3oBbIi1 yPOBEHb).
10 knacc. —M., 2014.
benses 1. K., Totmwiuy I'.M., bopodun I1.M. u dp. buonorust (6a3oBbIi1 YPOBEHb).
11 xnacc. —M., 2014.
I'abpuenan O. C., Ocmpoymos H. I'. Xumvnst 111 ipodeccuit U crienyaJbHOCTEN
COIMAaIbHO-9KOHOMMUYECKOTO ¥ TYMaHUTAPHOTO ITpodusient: yueOHMK AJIsSl CTY/I.
yupexxaeHuit cpef. mpod. oopasosanus. — M., 2014.
TI'abpuensn O.C. Xumvust. [Ipaktukym: yueb. nmocobmue. — M., 2014.
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I'abpuenan O.C. u dp. Xumus. TecTsl, 3a1aun U ynpaskHeHus:: yueb. mocobme. —
M., 2014.

I'abpuenan O.C. Xumusi. [Tocobue njis moarotosku K EI'9: yueb. mocobue. — M.,
2014.

Enxuna JI. B. buonorus. Bech IKObHBIN Kypc B Tabmmax. — M., 2010.

Epoxun FO.M. Xuvust: 3agaun ¥ yIpaskHeHMSI: yueb. mocobme It CTYI. YUpesKk-
neHuit cpemd.mpod. oopasoBanusa. — M., 2014.

Epoxun FO.M. COOpHMK TECTOBBIX 3aJaHMUM 10 XUMUM: yueOd. mocodme IJi CTY.
Yupesknenuricpen. mpod. oopasosauusi. — M., 2014.

Koncmanmunos B.M., Pesanos A. I'., @adeesa E. O. buonorusi: yaeOHUK OIS
CTYI. yUpeskIeHu cpel. mpod. obpasoBanus / mox pen. B. M. KoncrantuHoBa. —
M., 2014.

Hemuenko K. 3. ®usmuka B cxemax 1 Tabmiax. — M., 2014.

Camoiinenko I1. U. ®usuxa ajs npodeccuii 1 crenaabHOCTEN COLMaIbHO-
9KOHOMMYECKOTOM I'YMaHUTapHOTrO IMpoduIei: YUYeOHMK IJIS CTYH,. YIPesKIeHU
cpen. mpod. obpasoBanusg. — M.,2014.

Cawmotinenxo I1. M. CoopHUK 3amau 110 pu3MKe 1Jis mpodeccuit 1 crenyaabHOCTen
COIMAIbHO-9KOHOMMYECKOTO ¥ T'yMaHUTApHOTO mpoduJeii: yueb. mocobue ajist
CTYI. YUpeKIeHuin cpem. mpod.oopasoBanmus. — M., 2014.

XUMUS: 37IeKTPOHHbBIN yueOHO-MeToaMuecknii komruiekc. — M., 2014.

s mperogaBaTeJien

MdenepanbhbIi 3aK0H OT 29.12.2012 N2 273-D3 «O6 obpasoBanuu B Poccuiickon
denepanum».

[Tpukas MunnuctepcTBa obpasoBanmus u Hayku P® ot 17.05.2012 N2 413 «O6 yT-
BepKIeHnndenepaJbHOro rocy1apCTBEHHOro 06pa3oBaTe/IbHOrO CTaHAapTa Cpe/l-
Hero (TT0JTHOTO) 06111ero 06pa3oBaHMsI».

[Tpukas MunnucrepctBa oo6pasoBanus 1 Hayku PO ot 29.12.2014 N° 1645 «O BHe-
cenuu usmenenuiu B [Ipukas MunmcrepcrBa o6pasoBaHust 1 HayKu Poccuiickon
®epeparmu ot 17.05.2012N2 413 “O6 yTBepskaeHnn pemepagsbHOro rocyqapcT-
BEHHOT'O 00pa30BaTeIbHOTO CTaHAAPTa CPEeTHETO

(MMoTHOTO) 061IIEro 06PA30BAHMST ».

[Tnucemo JlenmaprameHTa rocygapCTBEHHOM ITOJIUTUKY B cpepe MoAroToBKM pabo-
ynx Kagposu JIT1O MunucrepctBa o6pasoBanus 1 Hayku P ot 17.03.2015 N2 06-
259 «PexomeHnpanmy moopraiusaiym MoJiydeHns: CpegHero ob1ero oopasoBaHms
B IIpefeiaX OCBOEeHMsT 00pa30BaTe/IbHBIXIIPOrPaMM CPegHEero mpogeccroHaIbHOrO
obpa3oBaHMsI Ha 6a3e OCHOBHOT'O 00IIero o6pa3oBaHmsI C

yueToM TpeboBaHum (pegepasbHbIX I'OCYIapCTBEHHBIX 00pa30BaTeIbHbIX CTaHAAP-
TOB ¥ IIOJTy4aeMOMIIPOdeCcCcum UM CIelyaJIbHOCTU CPeaHEero mpogeccrMoHaIbHOTO
00pa3oBaHMI».

Camotinenko I1. U. Teopust u MmeToamka o6ydyeHus ¢pusmuke: yued. mocoobme njsi
TpernogaBaTesien

ccysoB. — M., 2010.

Unvun B. A., Kyopsasuyes B. B. ictopus u metonosorust pusuku. — M., 2014.
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I'abpuensan O. C., JIvicosa I'. I'. Xumusi: KHUra 7181 TIpeniofaBaTesist: yueb.-MeTOo/I.
rocooue. — M., 2014.

buosnorus: B 2 1. / nox pen. H. B. dpeirmna. — M., 2007, 2010.

buonorus. PykoBoacTBO K IpakTuyeckum 3aHaTusm / non, pen. B. B. Mapkunon.
— M., 2010.

NHTepHeT-pecypchbl

www. class-fizika. nard. ru («Knacc!Hast gocka nJist it0603HaTETbHBIX» ).

www. physiks. nad/ ru («®u3uKa B aHUMaLMSIX» ).

www. interneturok. ru («Bumeoypoku 1mo mpeamMeTaM IIKOJIbHOM ITPOrpaMMBbI» ).
www. chemistry-chemists. com/ index. html (371eKTpOHHBIMKYpPHAT « X UMUK~
XUMMUSI»).

www. pvg. mK. ru (onmummuana «Ilokopu BopoObeBbI rOpbI»).

www. hemi. wallst. ru («Xumusi. O6pasoBaTesibHbIN CAUT AJIS1 IIKOJIbHUKOBY ).
www. alhimikov. net (O6pa3oBaTesibHbIN CAUT AJI51 IIIKOJbHUKOB).

www. chem. msu. su (DJieKTpOHHas1 6M6MOTEKA IO XUMUMN).

www. hvsh. ru (kypHan «XuMus B IIKOJIE» ).

www. hij. ru GkypHam «XuMus 1 5XU3Hb»).

www. biology. asvu. ru (Bcst 6uosniorusi. CoBpemeHHast 6M0JI0THsI, CTaTb, HOBO-
cTiu, 6MbIMOoTEKA).

www. window. edu. ru/ window (EmyHoe okHO JocTyIa K 06pa3oBaTeIbHbIM pe-
cypcam MHTepHeTa 1o 6mosiorun).



24

4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUSA YUEBHO!
AN CHUITJINHBI

KOHTpOHb M OL€HKa pe3yJjibTaTOB OCBOCHUA yqe6H0171 AUCLHUITJIMHDI
OCYIIEeCTBJ/IIETCA IIperiogaBaTejieM B IIponecce IpOoBeaeHMA IIPAKTUYECKUX
3aHATUN TeCTUPOBaHMA, a TaK)KE BbITIOJIHEHNMI O6y‘-I3.IOH_H/IMI/ICH VMHIONBUAYAJIbHBIX

3aJaHNN

MeranpeanmeTHbI€e:

®opMbI ¥ MeTOAbI KOHTPOJIS

- OBJIaJeHe YMEHUSIMU U HaBbIKaMU
Pa3/IMYHbIX BUOO0B MO3HAaBaTe/IbHOM JesaTellb-
HOCTU 1Jid M3y4YeHMA pPa3HbIX CTOPOH OKpPYy-
JKaromero eCTeCTBEHHOI'o Myupa;

- TIpMMeHEeHVe OCHOBHBIX METOJIOB T10-
3HaHMs (HAGIIOOeHNs, HAYYHOTO 3KCITepUMEH-
Ta) IJISI M3yUEHUs PasIUUHbIX CTOPOH eCTecT-
BEHHO-HAyYHOM KapTMHBI MMPA, C KO-TOPBIMMU
BO3HMKAeT HEOOXOOMMOCTb CTAaJIKMBAaTbCS B
npodeccroHaabHOI chepe;

- YMEHME OIIpeaesisiTb LeJIinm M 3adadn
nedaTe/IbHOCTH, BI)I6I/IpaTb cpeactBa OJjd MX
OOCTV>KEHM Ha IIPAKTUKE;

- YMEHMEe MCIIOJIb30BaThb pa3/IMUYHbIe
VUCTOUYHUKNU [OJId IIOJyUYeHUS
Haquoﬁ I/IH(I)OpMaL[I/II/I " OLI€HMBATb e€e JOCTO-

€CTeCTBEHHO-

BEPHOCTD JIJIS1 IOCTVKEHMSI TTOCTABJIEHHBIX Ie-
JIe U 3a71av;

®poHTaIbHBIN OIIPOC, IBpUCTHUYECKAs Oecenia.
JlabopaTopHnas pabora N° 2, 3, 4, 10, 11

TectupoBaHue Mo TeMe «IJIEKTPOMAarHMUTHas
VHIYKISI».

TectupoBanue o teme «BcenenHas 1 ee 3Bo-
JIIOLIVISI».

Tectuposanue mo Teme «I13 u [ICX3D
I .N.MenpeneeBa», «CTpoeHye BEIIECTBaA».

TectupoBanmue 1o Teme «BosHa», GhpoHTaIbL-
HBI OIIPOC, CaMOCTOSITe/IbHAsI paboTa Ha pac-
YeT OINTUYECKOV CUJIbI JIMH3BI.

CamocrosiTeibHast paboTa Ha pacueT SHEPruu
3JIEKTPOHOB.

IIpegmeTHbIe:

- copMMPOBAHHOCTH TTPEICTABJIEHMI O 1I€JI0-
CTHOJ COBpPEMEHHOM eCTeCTBEHHO-HAayYHOM
KapTMHE MMUPA, TPUPOJIE KaK eMHON 1eI0CT-
HOM CHUCTeMe, B3aMMOCBSI3M UeJIOBeKa, TPUpo-
IbI ¥ OOIIIeCTBA, MPOCTPAHCTBEHHO-
BpeMeHHbIX MaciiTabax BceyneHHois;

- BJIaJieHVe 3HaHMSIMM O Hanbosiee BasKHbIX
OTKPBITUSX U JOCTUKEHUSIX B 00JIaCTU €CTeCT-
BO3HAaHMSI, IOBJIMSIBIINX Ha 3BOJIIOLIMIO IIpem-
CTaBJIEHUI O IIPUPOAE, HAa Pa3BUTHUE TEXHUKU U
TEXHOJIOTUIA;

- chOpMMUPOBAHHOCTDb YMEHMUS TTpUMe-

Jlaboparopuas pa6oraN® 1, 5,6,7,8,9

CamocrosTesnbHas pabora o teme «Kojeba-
HIUSI Y BOJTHBI».

ITpakTnueckoe 3augtie N° 1, 2
b

TeCTI/IpOBaHI/Ie 10 TeMaM: <<BI/I,ELI)I XMMHUYECKUX
CBsI3eit», « TUTIBI KPUCTATUUECKUX PEIIeTOK»,
«Teopus 2/1IeKTPOIUTUYECKON OUCCOLMAIIAN»

CamoctrosiTenbHast pabora mo teme «JImHaMu-
Ka», GPOHTAIbHBIN OIPOC.

TECTI/IpOBaHI/Ie IO TeME « 9J'IEKTpOCTaTI/IKa>>.
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HSTh €CTeCTBEHHO-HayUYHble 3HaHUS OJ151 00'b-
SICHEHUST OKPY>KAIOIIMX SIBJIEHMUIA, COXPaHEHNS
3I0pPOBbsI, 06ecITeueHms: 6e301acHOCTH JKU3He-
JesITeJIbHOCTY, 6epeKHOr0 OTHOIIEHMS K IIPH-
pofie, paLyOHaJIbHOIO IIPUPOLOIO/Ib30BaHMs, a
TaKsKe BBIITOJIHEHMS POJIY IPAMOTHOI'O IOTpe-
ourens;

- ¢hOpMMUPOBAHHOCTH MPEACTABJIEHUI O Hay4-
HOM MeTO/Ie ITO3HaHMsI IIPUPOIbI M CPeICTBaxX
M3y4YeHUs] Meramupa, MakpoMupa 1 MUKpOMU-
pa; BJIaJieHNe TTpyeMaMy eCTeCTBEHHO-
Hay4YHbIX HaOJIFOIEHMIA, OTIbITOB, MCCIeOBa-
HUM U OLEHKN NOCTOBEPHOCTU IIOJTYUEHHBIX
pe3yJIbTaToB;

- BJIafieHe MMOHATUIIHBIM alapaToM eCcTeCT-
BEHHBIX HayK, MTO3BOJISIOIIYM O3HAaBaTh MUD,
Y4acTBOBATh B AUCKYCCHUSIX 10 €CTeCTBEHHO-
Hay4HBIM BOITPOCAM, MCIIOJIb30BaTh pasJifu-
HbIe ICTOYHMKY MHPOPMaLIMA IS TIOATOTOBKM
CO6CTBEHHBIX PabOT, KPUTUUECKM OTHOCUTHCS
K coobiiennsm CMU, copepskamym HayIHYIO
nHbopMaIunio;

- ¢hOpMMUPOBAHHOCTh YMEHMIA IIOHMMAThb 3Ha-
YMMOCTb €CTECTBEHHOHAYYHOT'O 3HAHUST JJIsT
Ka>kJIOro 4eJI0BeKa He3aBMCUMO OT ero IMpo-
(beccroHaILHON AEeATeILHOCTH, Pa3indaTh
(bakThI U OLIEHKM, CPAaBHUBAThH OLIEHOUHLIE BbI-
BOJIbI, BUJETb UX CBSI3b C KPUTEPUSIMU OIL[€HOK
" CBSI3b KPUTEPUEB C OIPeIeJIeHHOM CUCTEeMO
LIeHHOCTe.

CamocTosiTesTbHbIE PaOOThI HA pellieHNe 334
10 HAaXOKOEHUIO KOHIIEHTpaluu pacTBopa, Ha-
XO’KJIeHM€e MacChl BEIeCTBA, KOT/Ia OJHO TaHO
B 30bITKE/HeIOCTaTKe.




