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PaGouas mporpamMma y4eGHOM TUCIUIUTHHEI pa3paboTaHa Ha OCHOBE:

- desepalbHOTO TOCYIApCTBEHHOTO 00pa3oBaTeBHOrO CTaHAApTa Cpe;Hero (MomHoro) obmero
obpasoBanus (yrBepKaeH npukazoM MunoOpHayku Poccun ot 17 mas 2012 r. Ne 413);

- PexomeHpanmuii 1O OpraHM3alM{ MOJYYEHHS cpemHero obmero obpa3oBaHHs B Mpezenax
ocBOeHHs 06pa3oBaTEIBHBIX IIPOTPaMM CpelHero mpodeccHoHanbHOro obpa3oBaHHs Ha 6ase
OCHOBHOro oOmero obpazoBaHuss ¢ ydeToM TpeGoBaHHWil (enepalbHEIX TIOCYAapCTBEHHBIX
o0pa3oBaTeNbHbIX CTAHAAPTOB H MONMydaeMoil npodeccHd HIM CHENHAIbHOCTH CpPEIHEro
npodeccuoransHOro o6pasopanus (mucbMo JlemapTaMeHTa rocylapCTBEHHOM TONHTHKH B chepe
noaroToBkH pabounx kanpos u 10 Muno6prayku Poccuu ot 17.03.2015 Ne 06-259);

- TlpumepHoi#t mporpammbl oGmeoGpasoBaTenbHOM yueGHONM mucimmumubl "EctecTBo3HaHHME",
peKoMeHI0BaHHOM De/iepabHBIM IOCYAapPCTBEHHBIM aBTOHOMHEIM yupexieHHeM «DeepanbHbii
HHCTUTYT pasBuTus o6pasoBanmsy (PI'AY «DHUPO») s  peanu3alid  OCHOBHOM
npodeccruonansHOM 06pazosarensHoi porpammbl CITO Ha 6ase ocHOBHOTO 06Imero o6paszoBaHus
¢ nojydeHHeM cpeanero obmero obpasosanus (IIpotokon Ne 3 ot 21 uromns 2015 1.).

Opranusanus-paspaborunk: YacTHoe 00pa3oBaTelbHOE YuYpeXJCHHE BBICIIEro oOpa3oBaHHs
«MexyHapOaHEBIH HHCTHTYT PHIHKA)

Paspaborunk: C.I'.BunkoBa, npenonasarens otaenenus CIIO
Penensent: Ocynosa C.H., k.1.H., npexacexarens [11K, npenonasarens otaenerus CII0O



1. HACIHHOPT PABOYEM [TIPOI'PAMMBbI YYEBHOM JACIHUITIINHBI
«ECTECTBO3HAHMUE»
1.1. HosgscHUTENBLHAA 3ANMUCKA

[Tporpamma  obmieoOpa3oBaTenbHOM  ydyeOHOM — gucuuiuiiHbl  «EcTecTBO3HaHME»
IpelHa3HaueHa s u3ydeHus ecrectBosHaHus Ha otaesneHun CIIO HOY BO «MexayHapoaHblit
MHCTUTYT PHIHKA», PEaJIU3YIOIIEro o0pa3oBaTe/IbHYIO MIPOrpaMMy CpeAHero olmero oopa3oBaHus
B TIpeJiesiaX OCBOCHUS IPOrPaMMBI MOJTrOTOBKH criennanuctoB cpenHero 3BeHa (I[TIICC3) na 6aze
OCHOBHOT'0 00111ero 06pa3oBaHus.

_ Conepxanne mporpamMmbl «ECTeCTBO3HAHHE» HANPABICHO HA TOCTHKCHHE CICAYIOMINX
neJiei:
* OCBOCHME 3HAaHHH O COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTMHE MHpa M METoJax
€CTECTBEHHbIX HayK; 3HAKOMCTBO ¢ HauOojiee BaXHbBIMH MJESIMM M JIOCTHKEHUSIMHU
€CTECTBO3HAHUS, OKA3aBIIUMH OTPEICIISIONIee BIUSIHIE HA PA3BUTUE TEXHUKU U TEXHOJIOTUH;
* OBJIAJICHHE YMEHUSAMH NPUMEHSTHh IIOJyYCHHbIE 3HAHMS JUIsI OOBACHEHMs  SBJICHHUH
OKPYKAaIOIIETO MHpPA, BOCHPUATUS WHPOPMALKUK ECTECTBEHHO-HAYYHOTO W MPO(ECCHOHAIBLHO
3HAYUMOIO0  COJEP)KAaHUS; pPa3BUTHE UHTEUIEKTYalbHbIX, TBOPYECKUX CIIOCOOHOCTEH U
KPUTUYECKOTO MBIIUICHUSI B XOJ€ MPOBEIEHUS MPOCTEUIINX WCCICIOBAHWHN, aHAIM3a SIBICHUM,
BOCIIPHUSATHS U MHTEPIIPETALIMHM €CTECTBEHHO-HAYYHOM HH(pOpMaLnH;
*+ BOCHHTaHUE YOEKIECHHOCTH B BO3MOXHOCTH TO3HAHUS 3aKOHHOW MPHUPOIBI U HMCIIOJIE30BAHHUS
JOCTH)KEHUH €CTECTBEHHBIX HAyK JUIS Pa3BUTHS LUBWIN3ALMHI U TOBBIIIEHUS Ka4eCTBa KU3HU;
* NPUMEHEHHE ECTeCTBEHHO-HAYYHBIX 3HAHWH B TNPO(PECCHOHATBHON ACATENBHOCTH H
IOBCEHEBHOM JKM3HM s oOecredeHus Oe30MacHOCTH JKU3HEAEATENbHOCTH; I'PaMOTHOTO
UCTIOJIb30BaHUSI COBPEMEHHBIX TEXHOJIOTHI; OXPaHbI 30POBBS, OKPYKAIOIIEH CpPEIIbI.

1.2. OO0mas XxapakTepUCTHKA Y4eOHOH TUCIUTIINHBI

EcrecTBO3HaHMe — Hayka O SBJIEHUSAX U 3aKoHax npupoasl. COBpeMEHHOE
€CTECTBO3HAHKME BKIIFOYAET MHOXXECTBO €CTECTBEHHO-HAYYHBIX OTpaciiel, W3 KOTOPHIX Hauboiee
BaXHBIMU SIBISIIOTCA (hM3HKa, XUMHUSL U Ouonorus. OHO OXBaThIBAeT IIUPOKUIN CIIEKTP BOIPOCOB O
Pa3HOOOpPA3HBIX CBOMCTBAX OOBEKTOB MPUPOJABI, KOTOPHIE MOXXHO paccMaTpUBaTh KakK €IUHOE
1eaoe.

EcrecTBeHHO-HayuUHbIE 3HAHUWSA, OCHOBAHHBICE HA HUX TEXHOJOTUHU (OPMHUPYIOT HOBBIU
o0pa3 xku3Hu. BeicOK0OOpa30BaHHbBIN YETIOBEK HE MOXKET IUCTAHIIUPOBATHCS OT (DyHAAMEHTATbHBIX
3HAaHUN 00 OKpYXKaIoIIeM MHpe, HE PUCKYS OKa3aThbCsi OECIOMOIIHBIM B MPOQPECCHOHATBHON
nesTenbHOCTH. JIF00oe mepcrnekTUBHOE HapaBlIeHUE e TeIbHOCTH YeJI0BeKa MPSMO WM KOCBEHHO
CBSI3aHO C HOBOW MaTepHalibHOW 0a30i1 U HOBBIMU TEXHOJOTHSMH, W 3HAHHUE WX €CTECTBEHHO-
Hay4YHOM CYIIIHOCTH — 3aKOH YCIIeXa.

EcrecTBO3HaHME — HeOoTheMIIEMAst COCTABIIAIONIAS KYJIbTYPhI: ONPEAENSAS MUPOBO33PEHNE
YeN0BeKa, OHO MPOHUKAET U B TYMaHUTApHYIO cepy, U B OOIIECTBEHHYIO KH3Hb. ParioHanbHbIN
€CTECTBEHHO-HAYUYHBIH METOJl, C(HOPMUPOBABIIHUICS B paMKaxXx €CTECTBEHHBIX HaykK, oOpasyer
€CTECTBEHHO-HAYYHYI0 KapTUHY MHpa, HeKoe o0pa3Ho-puiocodckoe 0000IIeHne HaydHBIX
3HAHUI.

OCHOBY ecCTeCTBO3HaHHsI TpEACTaBiIseT (U3MKa — Hayka O MPHUPOAE, H3ydaromias
HanOoJyiee BaXHBIC SBJICHHS, 3aKOHBl W CBOWCTBAa MaTepHalibHOTO MHupa. B ¢dusuke
YCTaHABJIMBAKOTCA YHUBEPCAIBHBIE 3aKOHBI, CIIPABEIIMBOCTh KOTOPBIX MOATBEPKIAETCS HE TOJIBKO
B 3EMHBIX YCJIOBHUSIX U B OKOJIO3EMHBIX MPOCTpPAHCTBaX, HO W BO Bceill BceneHnHnoil. B stom
3aKJTFOYAETCsl OJIMH U3 CYHIECTBEHHBIX MPU3HAKOB (PU3UKM Kak QyHIaAMEHTANbHOW Hayku. Dusnka
3aHMMAaeT 0co00€ MECTO CpeIr ECTECTBEHHBIX HayK, MOATOMY €€ MPHUHATO CUYUTATh JIUJIECPOM
€CTEeCTBO3HAHMUS.

EcrecTBO3HaHME Kak Hayka O ABJICHUAX M 3aKOHAX MPUPOJIbI BKIIOYAET TAKKE OJHY M3
BAKHENIIUX OTPACIIEN — XUMHIO.



Xumusi — HayKa O BELIeCTBaX, HX COCTaBe, CTPOECHHUH, CBOMCTBAx, Ipoleccax
MPEeBpaIIeHHs], UCTIOIb30BAHUU 3aKOHOB XUMUH B MPAKTHUUECKOHN JESITebHOCTHU JIIOJIeH, B CO3IaHUU
HOBBIX MaTE€pHAJIOB.

buonoruss — cocrtaBHas 4acTh €CTECTBO3HAaHHUA. DTO Hayka O uBoWl mpupone. OHa
M3Yy4aeT pacTUTENIbHBIH, )KUBOTHBII MUP U YEJIOBEKA, UCIIOJIb3Ysl KaK COOCTBEHHBIE METO/Ibl, TaK U
METOJIbl JPYTUX HAYK, B YACTHOCTU (PU3MKH, XMMHUHU U MaT€MaTUKU: HAOIIOJICHUS, SKCIIEPUMEHTHI,
UCCIIEIOBAaHMS C MTOMOIIIBIO CBETOBOTO M AJIEKTPOHHOI'O MHUKPOCKOMA, 00pabOTKY CTaTUCTHYECKHX
JAHHBIX METOJaMH MaTeMaTU4YeCKOW CTAaTUCTHKU U Ap. buosorus BbIABISET 3aKOHOMEPHOCTH,
NPUCYLINE )KU3HH BO BCEX €€ MPOSIBICHHUSIX, B TOM YHUCIIE OOMEH BELIECTB, POCT, pa3MHOXKECHHE,
HACJIEICTBEHHOCTh, H3MEHYHBOCTD, IBOJIIOLIUIO U JP.

Ha orgmenenun  CIIO  wu3yuyaercss  MHTErpUpOBaHHas  y4yeOHas  JUCLMIUIMHA
«EcrecTBO3HAHUEY, BKJTIOUAIOIIAs TpH paszena, oOrnanaroiue OTHOCHUTEIIbHOM
CaMOCTOATEIIBHOCTBIO U LEJIOCTHOCTBbIO — «DPu3ukay, «Xumus», «bHOJIOrus» — 4TO HE HapyLIaeT
MPUBBIYHYIO JIOTHKY €CTECTBEHHO-HAYYHOTO 00pa30BaHUsl CTYICHTOB.

[Ipu ocBoennn cnemuanbHocT 40.02.01 «IIpaBo u opraHu3amusi COLHAIBHOTO
o0OecrieueHUs»  €CTECTBO3HaHHE wu3y4daeTcss Ha ©O0asoBoM ypoBHe DPI'OC cpemnero oOuiero
00pa3zoBaHus C y4€TOM CHEIU(UKN OCBAaMBAEMOM CIIEIUATbHOCTH.

DT0 BhIpa)kaeTcs B COJIEPIKaHUU O0YUECHHsI, KOIMYECTBE YaCOB, BBIICTSIEMbIX Ha U3yUCHHE
OTJENBHBIX TEM TPOTPaMMBbl, TIIyOMHE WX OCBOCHHUS OOydYalOUIMMHUCS, OOBEME M XapakTepe
MPAKTUYECKUX 3aHATUH, BUIaX BHEAYAUTOPHON CAaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

B mpouecce peanuzanuu conepxanus ya4eOHON TUCHUIUTMHBEI «EcTecTBO3HAHKE) 3HAYNMO
uzydeHue paszaena «Dusuka», KOTOPbIH BHOCHUT CYIIECTBEHHBIH BKIIaJ B CHUCTEMY 3HaHHH 00
OKPY’KaIOIIeM MHUpE. DTOT pa3ziell sIBISETCS CUCTEMOOOPA3YIOIUM I IPYTUX Pa3/iesIoB YI4eOHOM
JTUCIUIIMHBI, TTOCKOJBKY (PU3MYecKHe 3aKOHBI JIe)KaT B OCHOBE COJEPKAHMSI KYpPCOB XMMHHU U
Ouonoruu.

[Ipn u3ydeHun ydeOHOro marepuana Mo XUMHUH U OMOJOTMM BHMMAaHHE OOYYarOIIUXCS
AKLIEHTUPYETCSl Ha JKU3HEHHO BAaXXHBIX OOBEKTax NPUPOJbI M OPraHu3Me 4YeJlOoBeKa. OITO
ruznpocdepa, atmochepa u O6uochepa, KOTOpble pacCMaTPUBAIOTCS € TOUYKH 3PEHUS XUMHUYECKHX
COCTaBOB U CBOMCTB, X 3HAUECHHUS JUIsl )KU3HEEATEIILHOCTH JIFOJIEH, 3TO CO/IepKaHHE, OCBEIAIOIIEe
pOJIb BaXHEMIINX XMMUYECKHX JJIEMEHTOB B OpPraHM3M€ 4YeJIOBEKAa, BOIPOCHI OXpaHbl 310POBBS,
npoUIaKkTUKK 3a00JI€BaHUM M BPEIHBIX NMPHUBBIYEK, MOCIEIACTBUII M3MEHEHUs cpeibl OOMTaHUs
YeJI0BEKa JJIS YEJIOBEUECKON IMBUIIN3ALUH.

3aMeTHOE MECTO B COJACpX aHUM y4eOHOW JUCHUIUIMHBI 3aHMMaeT y4eOHbIN mMarepual, He
TOJNBKO (POPMHUPYIOIIMH E€CTECTBEHHO-HAyYHYI0 KapTHMHY MHUpa Yy O0Oydalouuxcsi, HO U
PacKpBIBAIOIIMN MPAKTHYECKOE 3HAUEHUE €CTECTBEHHO-HAYYHBIX 3HAHMM BO BCEX c(epax >KU3HU
COBPEMEHHOI0 00IIIecTBa, B TOM YHCIIE B TyMaHUTapHOH cdepe.

B nenom yweOnas aucuuninHa «EcrecTBO3HaHHE», B COAEPKAHMM KOTOPOW BEAYIIMM
KOMIIOHEHTOM SIBJIIFOTCS HAy4HbIE 3HAaHUA M HAy4YHbIE METOAbl IIO3HAHMS, TO3BOJISET
chopMUpoBaTh y 00y4aromIMXCs LEJIOCTHYIO €CTECTBEHHO-HAYyYHYI0 KapTHHY MHpa, IpoOyAHUTH Y
HUX 5MOIIMOHAJIBHO-IICHHOCTHOE OTHOUICHHWE K M3y4yaeMOMY Marepuaity, TOTOBHOCTb K BHIOOpPY
JNEHCTBUI OIpe/elIeHHONM HalpaBiIeHHOCTH, YMEHHE KPUTUYECKH OILIEHWBATh CBOM M YYXKUE
JENCTBUS U MOCTYIIKH.

WuTerpupoBanHoe cojepkaHue Yy4yeOHOM JUCHMIUIMHBI T03BOJISIET IPENoAaBaTessaM
¢u3uKy, XUMUM M OWOJIOTMM COBMECTHO OPraHM30BaTh H3YyYEHHE €CTECTBO3HAHUS, HCIOJb3Ys
UMEIOLINECS YaCTHbIE METOUKHU MPEeroaBaHus MpeaMeTa.

N3yuenne obiieobpazoBaTenbHON yueOHON qUCIUIUIMHEI «EcTecTBO3HAHME) 3aBepIIaeTCs
MOABEACHUEM HWTOTOB B (Qopme muddepeHIIMpOBaHHOTO 3adeTa B paMKax IMPOMEKYTOTHOU
arrectauuu oOyvaromuxcs B mporecce ocBoenus IIIICC3 ¢ momyyeHneM cpeaHero oOIero
o0OpasoBaHwUsl.

1.3. MecTo y4eOHON AUCHMILUIMHBI B CTPYKTYpPe OCHOBHOH mNpodeccHOHATLHOM
o0pa3oBaTeIbHON NPOrPaMMBbI



YyeOuas mucruruinHa «EcTecTBO3HAHUE) SIBISETCS YIEOHBIM MPEIMETOM IO BEIOOPY U3
obsi3arenpHOM  TmpenMmeTHor oOmact  «EcrectBennbie Haykm» DI'OC  cpemnero oOmero
o0OpazoBaHusl.

B yue6nom mane IITICC3 mecto yueOHO#M nuctuiinibl «EcTecTBO3HAaHUE» — B COCTaBE
0011e00pa3oBaTeNbHBIX YYeOHBIX JIUCHMIUIMH IO BBIOOPY, (opMupyembIx H3 00s3aTelbHBIX
npeaMmetHeix obmacteit ®I'OC cpemnero o6Omiero obpa3oBanus, sl crneruanbHocteir CIIO
COIMATTLHO-9KOHOMHYECKOTO MPOoGMIsi MpodecCHOHATEHOTO 00pa30BaHHMS.

1.4. Pe3yabTaTbl 0CBOEHUA Y4eOHOM IMCHUIIITUHBI

OcBoenue cojepkanusi yaeOHON mucHUIuIMHbl «EcTecTBO3HAHUE)» 00eCreunBaeT JOCTH-
JKEHUE 00yJaroIUMHUCS CISAYIOUINX Pe3yIbTaTOB:

JUYHOCHHBIX:
* YCTOWYHMBBIM MHTEpEC K HCTOPUM U JIOCTHXKEHHUSM B OOJIACTH €CTECTBEHHBIX HAyK, YYBCTBO
TOPJOCTH 32 POCCHICKUE €CTECTBEHHBIC HAYKH;
* TOTOBHOCTh K TPOJOJDKEHUIO O0pa30BaHUA, TMOBBIIICHUIO KBanupUKaIUd B U30OpaHHON
po(heCCHOHATTLHOM JIEATEIILHOCTH C UCTIOJIB30BAaHUEM 3HAHUI B 00JIACTH €CTECTBEHHBIX HAYK;
* OOBEKTHMBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHIMH B OOJACTHM €CTECTBEHHBIX HAyK IS
YelloBeKa U 0OIIeCTBa, YMEHUE HCIOIh30BaTh TEXHOJIOTUICCKUE JTOCTHKCHHS B 00JIACTH (DU3HKH,
XUMHUH, OMONOTHM JJisl MOBBIIIEHUS COOCTBEHHOTO WHTEIUIEKTYaJIbHOTO Pa3BUTHSA B BBHIOPAHHOM
poeCCUOHAIBHON e TEIHHOCTH;
* YMEHHE MPOaHAJIU3UPOBATh TEXHOTEHHBIC MOCIEACTBUS AJI OKpY)KaoIIeH cpeibl, OBITOBOHN U
MIPOU3BOJICTBEHHON JCATEILHOCTH YCIIOBEKA;
* TOTOBHOCTH CAMOCTOSITENILHO JI0OBIBAaTh HOBBIC I Ce0S €CTECTBEHHO-HAyYHBIE 3HAHHS C
UCTIOJIb30BAHUEM JIJISl ATOTO JOCTYITHBIX HCTOYHUKOB MH(POPMAITUH;
* YMEHHUE YNpaBATh CBOEH MO3HABATENbHON AESITENbHOCTHIO, MPOBOJUTH CAMOOLEHKY YPOBHSI
COOCTBEHHOT'O HHTEJUICKTYAJIbHOTO Pa3BUTHS;
* YMEHHUE BBICTPaWBaTh KOHCTPYKTHBHBIC B3aWMOOTHOIICHHUS B KOMAaHJIE MO PEHICHUIO OOIINX
3aJ1a4 B 00JIaCTU €CTECCTBO3HAHHS;

MemanpeomMemHnpix:
* OBJIQJICHHEC YMEHUSMHU W HaBBIKAMH PA3JIUYHBIX BHUIOB TO3HABATCIHHOW JEATEIHHOCTH JIJIS
M3YYEHHUS Pa3HBbIX CTOPOH OKPYXKAIOIIIETO €CTECTBEHHOTO MUPA;
+ NpPUMEHEHUE OCHOBHBIX METOJOB IO3HAHUsS (HAOJFOJCHUS, HAYYHOTO OSKCIEPUMEHTA) JUIs
W3YYEHUS PA3NIUYHBIX CTOPOH €CTECTBEHHO-HAyYHOW KapTUHBI MHUpPA, C KOTOPHIMH BO3HUKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B PO ecCHoHAIBHOM cepe;
* YMEHHE OMNpEeeNATh IeNId U 3aa4i AesITeNbHOCTH, BBIOMPATh CPEACTBA AJI X JOCTHKEHUS Ha
MIPAKTHUKE;
* YMEHHUE WCIOJb30BaTh pa3IMYHBIE WCTOYHWKH IS TIOJYYEHUS eCTECTBCHHOHAYJYHOM
nH(pOpPMaIIMU U OLIEHUBATh €€ TOCTOBEPHOCTH JIJIsl TOCTH)KEHUS MTOCTABJICHHBIX IeNel U 3a7a4;

npeomMemmvlx:
+  copMHUPOBAHHOCTH MPEICTABICHUN O IEIOCTHOW COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHE
MUpa, MPUPOJIC KaK SIUHOM ICIIOCTHONW CHCTEME, B3aUMOCBSI3HM YeJIOBEKa, PUPOJIBI M OOIIECTBA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHHOM;
- BJIQJICHUEC 3HAHUAMH O HamboJiee BaXKHBIX OTKPBITUAX H JOCTHKCHHSIX B  00JIACTH
€CTECTBO3HAHHUS, TIOBIUSBIIUX HA YBOJIOIHUIO MPEACTABICHUN O MPUPOJE, HA PA3BUTHE TEXHUKH U
TEXHOJIOTHH;
* cOpMHUPOBAHHOCTH YMEHHS TMPUMEHSATh €CTECTBEHHO-HAYYHBIE 3HAHUS [N OOBSCHEHHS
OKPYXKAIOIIHNX SBJICHUH, COXpAaHCHHS 370POBbs, 00eCIIeUeHHS 0€30MTaCHOCTH JKU3HEIEATSITBHOCTH,
OepeKHOT0 OTHOIIEHUS K MPHUPOJIE, PAIIMOHATBHOTO MPHUPOIONOIB30BaHUS, a TAK)XKE BBHITOIHEHUS
POJIU TPAMOTHOTO TTOTPEOUTEIIS;



* cOpMHUPOBAHHOCTH TMPEACTABICHHI O HAYYHOM METOJIE TO3HAHHS NPUPOIBI U CPEICTBAX
U3YYEHHS Meramupa, MakpoMupa M MHUKPOMHpA; BIaJICHHE IpHUEMaMH €CTECTBEHHO-HAayUHBIX
HaOJII0/ICHU, OIIBITOB, UCCIIEI0BAaHUI U OLIEHKU JOCTOBEPHOCTH IOJIYYEHHBIX PE3YJIbTATOB;
* BJIaJICHUE TOHATUHHBIM anmaparoM €CTeCTBEHHBIX HAyK, IO3BOJISIONIMM II03HABaThb MHP,
y4acTBOBaTh B JIUCKYCCHSIX IIO €CTECTBEHHO-HAayYHBIM BOIIPOCAM, HCIIOJIb30BaTh pa3IMyYHbIE
UCTOYHUKUA HMHGPOpMAIUU ISl TOATOTOBKM COOCTBEHHBIX pPabOT, KPUTHYECKH OTHOCUTBHCS K
coobOmenusM CMU, coaepkamum HaydIHYIO HHPOPMAITHUIO;
* cOpMHUpPOBAHHOCTh YMEHHUIl TOHHMAaTh 3HAYUMOCTb €CTECTBEHHO-HAy4YHOTO 3HAHUSA JUIS
KaQXJIOTO YEJIOBEKa HE3aBHCHMO OT €ro Mpo(eCCHOHAIBHOW JESTeIbHOCTH, Pa3iudaTh (akThl U
OLICHKH, CPaBHHUBATh OIICHOYHbBIC BBIBOJBI, BHJIETh HMX CBSI3b C KPUTEPUSIMH OILICHOK M CBS3b
KPUTEPUEB C ONPEIEICHHON CUCTEMOU LICHHOCTEH.

OcBoenue cojaepkanusi y4deOHOM nucuuruinHbl «EctecTBo3Hanue» obecrieyuBaeT
dbopmupoBanue cienyrommx oommx komnerenuui (OK):

- OK 1. IlonuMarph CyIIHOCTh M COLMAIBHYIO 3HAYUMOCTh CBOEH Oymyiied mnpodeccuu,
IIPOSIBIIATH K HEW YCTOMYMBBINA MHTEPEC.

- OK 8. CamoctosaTenbHO oOIpenensTh 3agaud MPOoPECCHOHATBHOIO U JIMYHOCTHOTO
pa3BUTHS, 3aHUMAThCS CaMO00pa30BaHUEM, OCO3HAHHO IIAHUPOBATH TOBBIIICHUE KBATH(PHUKALINN.

- OK 11. Hectu OTBETCTBEHHOCTh 3a OpPraHU3alUI0 MEPONPUATHI U HUCHOJIb30BAHUE
CPEICTB, MPEAOTBpALLlAIOIUX BO3JAEHCTBUE BpPEAHBIX (DAKTOPOB B MpOILECCE TPYAA, 32 TEXHUKY
0e30MacHOCTH.

1.5. Kotu4vecTBO 4acoB Ha 0cBOeHHe padoyeii mMporpaMMbl y4eOHOM THCIUNIUHBI:
MaKCHUMaJbHON y4eOHON Harpy3ku oOy4aromerocsi 162 yaca, B ToM 4ucie:

- 00s13aTENIbHOM ayAUTOPHON yueOHON Harpy3ku oOyuatomerocsi - 108 vacos;

- CaMOCTOSTEILHOM paboThl 0OyJaromerocs — 54 yaca.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUATIIUHBI

«ECTECTBO3HAHME»

2.1. O0beM yueOHOI JMCUMIIMHBI M BUABI Y4eOHO0# padoThI

Buo yueonoit pabomut Oobvem uacos

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 162
Oos3aTesIbHAsI Ay AUTOPHAS YU4eOHasi Harpy3Ka (Bcero) 108
B TOM YHCIIE:

Ha pazaen «Pusznka» 48

Ha pa3aen «XuMHsD» 30

Ha paszzaen «buonorus» 30
CamocrosiTesbHas padora o0yuyarwuerocs (Bcero) 54

B TOM YHCJIC:

BBINIOJTHEHNE BHEAYAUTOPHBIX JTOMAITHUX 3a/IaHUI
MIOJITOTOBKA pedeparoB, Npe3eHTauN

HUmoeosas ammecmayus 6 hopme oughghepenyuposannozo 3auema




2.2. TeMaTH4eCcKHUii IUIaH U cojiep:kaHue y4eOHO# nTucuumimHbl «EcTecTBO3HAHUE»

Ha3zeanue pazoenoe u mem Cooeprcanue yuedonozo mamepuana, 1a60pamopHsle U npaKmuuecKue padomat, Oovem Ypoesenw
camocmoamenvHas padoma 00yuarOuuxcs uacog yceoeHus

Pa3nen 1. ®usuka 72

Beenenue Cooeprcanue yueonozo mamepuana 1
®dusnka — QyHIaMEHTaTBHAS HAyKa O MPUPO/IC. 1 1

Tema 1.1. Mexanunka Cooepotcanue yuedonozo mamepuana 13
1 MexaHnuyeckoe ABUKEHUE. 1 2
2 Cuuitbl B ipupoze. 3aKOH BCEMUPHOIO TATOTEHUSI. 2 2
3 Umnynec Tena. PeaktuBHOe nBmwxkeHue. I[loTeHuuanbHas M KUHETHYECKas 2 2

SHEprusl.
4 | 3akoH coxpaHeHUs] MexaHu4eckoi sHeprun. Pabota u MOILTHOCTS. 2 2
Ilpakmuueckoe 3anamue Nol. ViccnenoBaHue 3aBUCMMOCTHU CUJIbI TPEHUS OT Beca 2 2
Tena.
4

Ilpakmuueckoe 3anamue Ne2: Penienue 3ajau.
Camocmoamenvnan paboma: 4 2
CocraBneHnue Tabaupl: «/|BrkeHue Tena NpsMOIMHENHOE U KPUBOJIMHEHHOE

Tema 1.2. OcHoBbl MonexkyisipHoil | Codepircanue yuedbnozo mamepuana 10

(U3HKY U TEPMOIMHAMHKHI 1 | ATomucTryeckasi TEOpHs CTPOCHHUS BEUIECTBA. 2 2
2 TerioBoe OBMXEHNE YaCTHI] BEILECTBA. 2 2
3 | neanbHBblii ra3. 2 2
4 | IloBepXHOCTHOE HATSKEHUE U CMayMBaHUE. 2 2
5 [TepBbIii 3aKOH TEPMOAMHAMUKH. BHYTpEHHSIS SHEPTUSI. 2 2
Camocmoamenvnan paboma: 4 2
[TonroroBka coobmienrs Ha TeMy «TenIoBble MAlIMHBI U UX IPUMEHEHHEY.

Tema 1.3. OcHOBBI Cooeporcanue yuednozo mamepuana 12

IEKTPOAUHAMUKHI 1 BzaumopeiicTBue 3apspKeHHBIX Tel. DJiekTpudeckuit 3apsa. 3akoH Kymona. 2 2

DIIeKTPUUECKOE TIOJIE.

2 | IlocTosiHHBIN 25eKTpuueckuid ToK. 3akoH OMma. 2 2




3 MarautHoe Tmosie.  3akoH ~ Amriepa.  DJEKTpojBHrareiab.  SBiIcHUE 2 2
AJIEKTPOMArHUTHOU WHIYKIIHH.

Ilpakmuueckoe 3anamue Ne3. COOpKa IJICKTPUYCCKON IIETH, U3MEPEHUE CHIIBI 3
TOKA M HAIMPSHKCHUS HA €€ Pa3JIMYHbBIX YUaCTKaXx. 4
Ilpaxmuueckoe 3anamue Ned: Pemienue 3anad. 2
Camocmoamenvnas paboma: 4 2
[TonroroBka cooOuienust Ha crenyoomue Tembl: «[Ipous3BoacTBo U mepenada
ANEKTpOodHEprumny, «I1os1b3a U OMACHOCTH SJIEKTPOMATHUTHBIX BOJTH.

Tema 1.4. Kone6anus v BOJIHBI Cooeprcanue yuedbnozo mamepuana 6
1 DJIeKTpOMarHuTHbIE KoJieOaHUs U BOJHBI. CBETOBBIC BOJIHBI. 1 2
2 | Jlunzel. @opmynia TOHKOM JIMH3HI. 1 2
Ilpakmuueckoe 3anamue Ne§: VzydeHue koneOaHuss MAaTEMaTUYECKOTO MAasITHHUKA. 2 2
Ilpakmuueckoe 3auamue Ne6: VI3yuenue nHTephEpeHINH U AUPPAKIIH CBETA. 2
Camocmoamenvnan paboma: 4 2
[ToxaroroBka cooOmeHNsT «YIBTPa3BYK W €r0 HCIOJIH30BAHUE B TEXHHUKE U
MEIUIIIHE)

Tema 1.5. DnemMeHTHI KBAaHTOBOM Cooepocanue yuednozo mamepuana 4

busuKu 1 KBanroBrle cBolicTBa cBeTa. KBaHnToBas rumore3a [lnanka. 2 2
2 ®duzuka atoma. CocTaB ¥ CTPOCHUE aTOMHOTO si/ipa. PaloakTHBHOCTG. 2 2
Camocmosamenshnan paboma: 4 2
[ToarotroBka cooOmienus Ha Temy «Vcrmonb3oBaHHe PaJMOAKTUBHBIX H30TOIOB B
TEXHUYCCKHX TICIITX)

Tewma 1.6. Bcenennas u ee Cooeporcanue yueonozo mamepuana 2

SBOJIIOLIHS 1 CtpoeHnue u pa3sutre BeeneHHOH. 1 2
2 | Ilpoucxoxaenne COTHEYHOU CUCTEMBI. 1 2
Camocmosamenshnan paboma:
[TonroroBka goknaga: «Ctpoenne ComHEYHON cHCTEMBI. ['aJakTUKU. DBONIOIHS 4 5
BCEJIICHHOW.

Pa3zpen 2. Xumus 45

Brenenue Cooepotcanue yueonozo mamepuana 2
XuMuueckasi KapTiHa MHUpa KaK COCTaBHAsl 4acTh €CTECTBEHHOHAYYHON KapTUHBI 2 2
MUpa.

Tema 2.1 O6mias 1 HeopraHuveckas 16

XHUMMUA




Tema 2.1.1 OcHOBHBIE TOHATHSA U

Coodepicanue yuedbnozo mamepuana

3aKOHBI XUMHU 1 [Tpenmer xumun. OCHOBHBIE 3aKOHBI XHMHH. 2
2 OTHOcUTEIbHBIC aTOMHAs M MOJIEKyJsipHast Macchl. KonnuecTBo BemiecTna. 2
Camocmoamenvnan paboma:
CocraBnenue kpoccBopaa «OCHOBHBIE MOHATUS XUMUN.
Tema 2.1.2 [lepuonudeckuii 3akoH | Coodeprrcanue yuedbnozo mamepuana
u [leproamyeckas cucrema 1 | Orkpeitre IleproauyecKoro 3akoHa. 2
XUMHUYECKHX JJIEMEHTOB
.M. Mennenecsa 2 [lepuonnueckas cucrema xumuueckux 3neMeHToB J.11.Menneneesa. 2
Tewma 2.1.3 CtpoeHue BeliecTBa Cooepocanue yuednozo mamepuana
1 KoBanenrnas cBs3b. MloHHas CBSI3b. 2
2 Mertannundeckas cBsi3b. BomopoaHast cBsi3b. 2
Camocmoamenshnan paboma: 2
Cocrasnenue 00001aronei TaGINIIbI 1O XUMUYECKUM CBSI3SIM.
Tewma 2.1.4 Bona. PactBopsl Cooepotcanue yueonozo mamepuana
1 Bona. Ee cBoiicTBa. Arperatabie COCTOSIHHUS. 2
Camocmoamenvnan paboma: 2
[ToaroroBka cooOiienus Ha TeMy: «Boma, 0COOCHHOCTH €€ CTPOSHHUS U 3HAUYCHHE
JUIS )KU3HU Ha 3eMIIe»
Tewma 2.1.5 Xumuueckue peakuuu Cooepotcanue yueonozo mamepuana
1 | Tuns! xumuuecknx peakimii. CKOPOCTh XMMUUYECKHX PEAKIIHii, 2
Tewma 2.1.6 Knaccudukarus Cooepotcanue yuednozo mamepuana
HEOPraHMYEeCKUX coeMHEHNA U uX | 1 | OKCuApl, KUCIOTHI, OCHOBAHUS, COJIH. 2
CBOJICTBA. 2 I'maposnus coneil. Bogopoaueiii nmoka3arens pH pactBopa. 2
Ilpaxmuueckoe 3anamue Ne7:
Onpenenenne pH pactBopa coneil.
Tewma 2.1.7 Metamnsl u HeMetaiuisl | Codeparcanue yuedonozo mamepuana
1 O6mue ¢pu3nyecKre 1 XMMUYECKUE CBOWCTBA METAIIJIOB. 2
2 OOmas XapakTepUCTHKA TJABHBIX TOATPYII HEMETAUIOB Ha TpUMEpe 2
rajioreHoB.
Ilpaxkmuueckoe 3anamue Ne§: 3
B3anmMopeiicTBre METaIoOB ¢ paCTBOPAMH KUCJIOT U COJIEH.
Camocmosamenshnan paboma: 2

[TonroroBka cooOmieHuss Ha TeMy: «BaxHeilllne COETMHEHUS METAIOB H
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HCMCTAJIJIOB B ITPUPOJAEC U XO3SMCTBEHHOU JCATCIBbHOCTHU YEIIOBECKA».

2.2 Oprannyeckasi XuMust 8

Tema 2.2.1 OCHOBHBIE TOHATHUSA Coodeprcanue yueonozo mamepuana 2

OpraHUYEeCKON XUMUHU 1 OcCHOBHBIE TIOJIOKEHUS TEOPUU OPraHUUYECKUX COCTUHEHU. 2
2 | [loHsATHE H30MEPHH. 2

Tema 2.2.2 YrneBoaopoibl U UX Coodeprcanue yuedbnozo mamepuana 2

MPUPOJTHBIC UCTOYHUKH 1 | YraeBonoposasl. [IpenenbHble v HENpeIeNbHbBIE YTIIIEBOAOPOIBL. 2
2 | IlpuponHbie HCTOYHUKHU YTIIEBOJIOPOJIOB. 2

Tewma 2.2.3 Kucnoponconepxamue | Codeparcanue yuebnozo mamepuana 2

OpraHMYECKNE COCTUHEHUS 1 | Kucnoponconepkaiue OpraHMYECKUE BELIECTBA:  CHHUPTHI, KHUCIJIOTHI, 2

CJIOHBIE Y(PUPBHI, YTIEBOIBI.

Tewma 2.2.4 Azotcoaepxaiiue Cooepocanue yuednozo mamepuana 2

OpraHUYECKUEe COCTUHEHUS. 1 | AMuHBI, aMUHOKHCIIOTHI, OCJIKH. 2

[Tomumepst 2 IT;macTmMaccel 1 BOJIOKHA. 2

2.3 XuMHUsl ¥ )KU3Hb 4

Tema 2.3.1 Xumusi u opraHnuzm Coodeporcanue yuednozo mamepuana 2

YeJI0BEeKa. 1 | Xumuueckue 3J1€MEHThI B OPraHu3Me YeJIOBEKa. 2
2 | OcHOBHbBIC XKU3HEHHO HEOOXOAMMBIC COCTUHEHUS: OCNKH, YTIEBOJbI, KUPBI, 2

BUTaMUHBI.

Tema 2.3.2 Xumus B ObITy Cooepircanue yuebnozo mamepuana 2
1 Bona. KauecTBo BOJIBL. 2
2 Moto1ue u 4uCTSIIHe CPEACTRa. 2
Camocmoamenshnan paboma. 3 2
KoHcnektupoBanue npasui 6e30macHoi paboThl CO CpesICTBAMU OBITOBON XMMHH.

Paznea 3. buonorus 45

Tewma 3.1 buonorus — Cooeporcanue yuednozo mamepuana 6

COBOKYITHOCTb HayK O KHBOU 1 | ’KuBas npuposaa kak 0OBEKT U3y4eHHUs] OUOJIOTHH. 2 2

IpUpoae. 2 MeTopl UCCIIeTIOBAHMS JKHBOUW MPUPOJIBI B OMOJIOTHH. 2 2
3 | YpOoBHHU OpraHu3aiiu x13HH. 2 2
Camocmosamenshnan paboma: 3 2
O06o001IeHre U crcTeMaTr3anys 3HaHui B BUJIe TaOIuIsl «CBOMCTBA KUBOTOY.

Tema 3.2 Krerka Cooepocanue yuednozo mamepuana 6
1 | Knerka. OcCHOBHBIE TIONOXKEHHSI KIETOYHOW Teopuu. IlIpokapuorel u 2 2

syKapuoThl. Bupycel u 6akrepuodaru.
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Ilpakmuueckoe 3anamue Ne9:. HabGmoneHne KIETOK paCTEHUH M KUBOTHBIX IO

MHUKPOCKOIIOM Ha 'OTOBBIX MUKPOIIpENaparax 1 UxX OIUCaHUE. 2
Ilpakmuueckoe 3anamue Nel(): CpaBHEHHE CTPOCHMS KIETOK PACTCHUH U
YKUBOTHBIX. 2
Camocmoamenvnaa paboma: 3
[ToaroroBka coobuienns Ha TeMy: «Bupyc nMMyHOIe(DUIINTA YETOBEKA»

Tewma 3.3 Opranusm Cooeprcanue yuedbnozo mamepuana 6
1 \ Opraau3m — eauHoe 1enoe. Muoroo6pasue oprann3mMoB. PazMHOXeHHE. 2
Ilpakmuueckoe 3anamue Nel 1. PenieHue 31eMEHTapHBIX T€HETUYECKUX 3a/1a4. 2
Ilpakmuueckoe 3anamue Nel2: AnHanu3 U OLIEHKA 3TUYECKUX ACIEKTOB PA3BUTUS
HEKOTOPBIX MCCIEAOBaHUN B OMOTEXHOIOTHH. 2
Camocmoamenshnan paboma: 3

[TonroroBka goknaga Ha TeMy: «HaciencTBeHHbIe M BPOKICHHBIE 3a00JeBaHMs,
IIepeIAl0LIUECS ITOJOBBIM IIYTEM.

Tewma 3.4 Bun Cooepocanue yuednozo mamepuana 6

1 | Bun, ero kpurepuu. Ilomynsius kak CTpPyKTypHas eIUHHIIA BHIA U 1

HBOJIIOLIMH.

Ilpakmuueckoe 3anamue Nel3: nucanue ocoOeil BuUa MO MOPQOIOTHUECKOMY
KPUTEPHIO. 1
Ilpakmuueckoe 3anamue Nel4:  AHanu3 M OLEHKA pa3IMYHBIX THUIIOTE3
TPOUCXOXKICHUS KU3HHU. 2
Ilpakmuueckoe 3anamue Nel5: AHanu3 M OLEHKA pa3IMYHBIX THUIIOTE3
MPOUCXOXKICHUS YETIOBEKa. 2
Camocmoamenvnan paboma:. 3
[TonroroBka mpe3eHTanuu Ha TeMy: «COBpEeMEHHBIE B3TJISAbl HA MPOUCXOKICHHE
YeJIOBEKA: CTOJKHOBEHUE MHEHMID.

Tewma 3.5 DxocucTembl Cooepocanue yuednozo mamepuana 6

1 | IIpenmer u 3amauu HKOJOTHH. DKOJOTHUYECKHE (PaKTOPbI, OCOOEHHOCTH X 2
BO3JICIICTBUS. BroreoieHo3 kak s3KocucTema.
Ilpakmuueckoe 3anamue Nel6: CocTaBieHHE CXEM NIepeladll BELIECTB U YHEPTUU
(uenelt nutanus). CpaBHUTEIbHAs XapaKTEPUCTHKA MPHUPOJIHBIX 3KOCHUCTEM U
arpodKOCUCTEM CBOEH MECTHOCTH. 2
Ilpakmuueckoe 3anamue Nel7: PellleHWEe HKOJOTMYECKHUX 3ajad. AHalu3 U
OLIEHKA IOCE/ICTBUIl COOCTBEHHOW JESATEIbHOCTH B OKpYXarolled cpere,
rJ100JTBHBIX KOJOTHYECKUX MPOOJIeM U MyTeH MX pelieHusl. 2

12



Camocmoamenvnan paboma: 3

[ToaroroBka pedepara Ha Temy: «I[J100aTBHBIC YKOJIOTHUECKUE TPOOIEMBI U ITYyTH
WX PEHICHUSD.

Bcero uacos 162

CamocrosiTeJibHasi padora 54

Jnst XapaKTepUCTHKH YPOBHS OCBOSHMS y4eOHOTO MaTepHaa HCIOIb3yIOTCs CIEAYIoIue 0003HaYCHUS:

1. — o3HaKOMUTEIBHBIN (y3HABAHHE paHEe U3yYEHHBIX 0OBEKTOB, CBOMCTB);
2. — penpPOAYKTUBHBIN (BBITIOJHEHUE IEATEIHBHOCTH 110 00Pa3Ily, HHCTPYKIIUHU WU TIO]] PYKOBOJICTBOM)
3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIIOIHEHHE JICATEIIbHOCTH, PEIICHUE TPOOJIEMHBIX 3a]1a4)
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3. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JESTEJIBHOCTHU CTYJIEHTOB. KOHTPOJIb U OIIEHKA
PE3YJBTATOB OCBOEHUS YUEBHOM JUCIIUILINHBI «kECTECTBO3HAHUE»

DopMBbI U METO/IbI
KOHTPOJIS U

Conepxanue XapakTepucTHKA OCHOBHBIX BU/JI0B Y4eOHOM 1eATeIbHOCTH CTY1eHTOB
o0yueHust (Ha ypoBHe y4eOHBIX JeHCTBHIl) OUCHKH
pe3yabTaToB
o0yueHust
duszuka

Bsenenne Pa3BuTre criocoOHOCTEH SICHO U TOYHO M3JIaraTb CBOM MBICIH, JIOTHUYECKH 00OCHOBBIBATH CBOIO TOUKY | pedepaT (JoKian)
3peHUsl, BOCIIPUHUMATh ¥ aHAIM3UPOBATH MHEHUS COOSCETHUKOB, MPU3HABAsS MPABO JPYroro 4eJoBeKa
Ha MHOE MHEHHE.
[IpuBeneHre TPUMEPOB BIUSHUS OTKPBHITHH B (DHU3MKE HA MPOrpecC B TEXHUKE W TEXHOJOTHHU
MIPOM3BOJICTBA

Mexanuka

Kunemaruka O3HaKOMIIEHHE CO CIIOCOOAMH OIMCAHMSI MEXAHUYECKOIO IBIKEHNS, OCHOBHOI 3ajaueii MEXaHUKH. YCTHBIH OIpOC
W3y4eHre OCHOBHBIX (DM3MUSCKUX BEIIMYNH KHHEMATHKU: TIEPEMEIICHIS, CKOPOCTH, YCKOPCHUSI. MPaKTUYECKUE
Habmtoienne OTHOCHTENBPHOCTH MEXaHMUYECKOTO MABMXEeHHs. DOopMylIHpOBaHHME 3aKOHA CIOXKEHUS | 3aHATUS
CKOpPOCTEH.
HccnenoBanre paBHOYCKOPEHHOTO MPSMOJIUHEHHOTO NBUKEHUS (HA MpUMepe CBOOOIHOTO MajeHUs
T€J) ¥ PABHOMEPHOTO JBUKEHUS TeJa MO OKPY>KHOCTH.
[TonnmaHue cMbICTIa OCHOBHBIX (DM3MUECKUX BEIUYUH, XapaKTEPU3YIOIIUX PAaBHOMEPHOE JIBHKEHUE
TeJa M0 OKPY>KHOCTHU

Jnnamuka [Tonnmanue cMbicia TakuX (PU3MUECKUX MOJENel, Kak MaTepralbHas TOYKa, HHepIUATbHAS CUCTEMA | MIPEe3eHTAINH
oTCcUeTa. MPaKTUYECKUE
H3mepeHne Macchl Tela pa3audHbIME ciocobamu. Mi3MepeHne cuil B3auMoIeicTBUS Tell. Berunciaenue | 3aHATUS
3HAUYCHUsI YCKOPEHUsI TeJl MO W3BECTHBHIM 3HAYCHHUSIM JEHCTBYIONIMX CHJI W MacCc Tel. YMEHHe
pa3ianyaTh CHIY TSHKECTH U Bec Tena. OObsICHEeHNe U PUBECHUE PUMEPOB SBICHUS HEBECOMOCTH.
[IpumeHneHre OCHOBHBIX MOHATHH, (HOPMYIT M 3aKOHOB TWHAMUKH K PEIICHUIO 3a7a4

3aKOHEI OObsicHeHHEe PeaKTUBHOTO JIBIDKEHHUS HA OCHOBE 3aKOHA COXpaHEHHsS MMITylibca. [I[pruMeHeHue 3aK0Ha | YCTHBIN Ompoc

COXpaHEHUS B COXpaHEHUsSI MMIYJIbCa JUIsl BBIYHCICHHUS M3MEHEHHH CKOPOCTEH Tel MpU HUX B3aUMOJCHCTBUSX.

MEXaHUKeE Brruucnenue paboThl cuil U M3MEHEHHS KMHETHYECKOM >Hepruu Tena. BeluncieHne MmoTeHIUaNbHOW | mpoOieMHbIe
SHEPTHH TEJI B TPABUTAIIMOHHOM I10JIe. XapaKTEPUCTUKA MPOU3BOIUTEILHOCTH MAIIMH U ABUTATENICH C | 3adaHus
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HCITIOJIB30BAHHUEM ITOHATHA MOIIHOCTH

OCHOBbL MONIEKYNAPHOU (YUUKU U MEPMOOUHAMUKU

MonexynspHas DopMyTMPOBaHHE OCHOBHBIX TIOJIOKEHUH MOJICKYJIIPHO- KHUHETHYECKOW TEOpUHU. BBITIOJIHEHHE | YCTHBINM OIPOC
¢busnka OKCIIEPUMEHTOB, CIIY)KalluX OOOCHOBAaHHEM MOJCKYJISIPHO-KHHETHYECKOW Teopuu. HalOmroneHue | pemeHue 3aaad
OpOYHOBCKOTO JABWIKEHUS U sBiieHH ¢ dy3un. OnpeaeieHne nmapaMeTpoB BEIIECTBA B ra3000pa3HOM | TECTUPOBAHUE
COCTOSTHUM Ha OCHOBaHWHW YpaBHEHHUs COCTOSHUS HIeanbHOro rasa. [IpencraBienune B Buae rpaduka
HM30XOPHOTO, HM300apHOTO M HM30TEPMHYECKOTO IPOIECCOB. BBIUMCICHUE CcpeaHell KUHETHYECKOM
SHEPTrUM TEIUIOBOTO JIBIDKCHHS MOJIEKYJ MO M3BECTHOW TemIeparype BeliecTBa. l3mepenue
BJIQYKHOCTH BO3/yXa
TepmoguHamMuka | DKCIIEPUMEHTAIBLHOE MCCIIEIOBAHUE TEIUJIOBBIX CBOMCTB BellecTBa. Pacuer KoiaudecTBa TEIUIOTHI, | YCTHBIA OMPOC
HEOOXOIUMOTO JJIsi OCYIIECTBICHUS IMpollecca MPEeBpAIlCHHs] BEIIeCTBA W3 OJHOTO AarperaTHoro | MpakTHYeCKHe
COCTOSIHHS B JIPYTOE. 3aHATHSA
Pacyer m3MeHeHuss BHYTpEHHEH SHEpruu Ten, paboThl M IMEpelaHHOr0 KOJUYECTBAa TEIUIOTHl Ha
OCHOBaHUU TNIEPBOT0 3aKOHA TePMOJAUMHAMUKH. OOBSICHCHHE TPUHIIAIIOB JICHCTBYSI TETJIOBBIX MAITUH
OcCHO6bl I1EKMPOOUHAMUKU
OnekTpocTaTuka | Beluucienue cuil B3auMOACHCTBUS TOUCUHBIX SJIEKTPUUYECKUX 3aPsiIOB. YCTHBIN OIIPOC

BbruuciieHre HanpsHKEHHOCTH U IMOTEHIIMAIIA 3JICKTPUYECKOTO OIS OJTHOTO U HECKOJIBKMX TOYEYHBIX
3apsioB. M3mMepeHue pasHOCTH MOTEHIIUATIOB.

[TpuBeneHNE MPUMEPOB MPOBOJTHUKOB, TUICKTPUKOB M KOH/ICHCATOPOB.

Ha6J'IIOI[eHI/Ie SIBJICHU S BJ'ICKTpOCTaTI/ILIeCKOI\/JI HHAYKOUHW W ABJICHHUA MOJApU3AlUKA  OUI3JICKTPHUKA,
HAXOJISAIIETOCS B DJICKTPUYECKOM TI0JIC

pelieHue 3aga4
IIPaKTUYECKHE
3aHATUA

TlocTOsTHHBIIT TOK

N3mepenue momHocTH 3nekTpuueckoro Toka. M3mepenne DJIC M BHYTpPEHHEro CONPOTHUBIICHUS
MCTOYHHUKA TOKA.

COop M ucHbITaHHE AIEKTPUUYECKUX LENed C pa3jMYHbIM COEIMHEHUEM IMPOBOJHUKOB, pacdyeT HX
11apaMeTpoB

YCTHBIA OIIPOC
MIPaKTUYECKUE
3aHATUA

MarauTtHoe 1oJje

Ha6J'[IOI[€HI/I€ I[GI\/JICTBI/ISI MAaravMTHOI'O ITIOJIA Ha MPOBOJHUK C TOKOM, KAPTHHOK MAarHMTHBIX TOJICH.
CDOpMy.]'II/IpOBaHI/Ie ImpaBHjia JIEBOH pPyKH J1a OIpCACICHU S HAITPAaBJIICHUA CHUJIbL AMnepa.

Brrancnenue CHII, )ICfICTByIOHIHX Ha IIPOBOJHHUK C TOKOM B MAarHUTHOM IIOJIC, 0OBsACHEHHE IIpUHIMUIIA
HeﬁCTBHH QJICKTPOABUTATCIIA. I/ICCJ'IGJIOBaHI/IC SIBJICHUA BHCKTpOMaFHHTHOﬁ HHIAYKIOUN

YCTHBIA OIIPOC
[IPaKTUYECKUE
3aHATUA
peuieHue 3a1a4y

Koneoanusa u éonnut

Mexannueckue
KOJIeOaHUs U
BOJIHBI

[IpuBenenne npuMepoB KojebaTeIbHBIX ABMKEHUHN. MccnenoBanue 3aBUCUMOCTH TTepHO/Ia KOJIeOaHU
MaTEeMaTHYECKOTO MasTHUKA OT €ro JUIMHBI, Macchl W aMIUTUTyIOsl KoneOanwil. OmpeneneHue
yCKOpeHUusi CBOOOHOTO MaJeHUs ¢ MOMOUIbI0 MaTeMaTuyeckoro mastHuka. HaGmronenue koneGaHuit
3Byyaniero rtena. llpuBeneHue 3HaueHUsT CKOPOCTHM PACHpPOCTPAHEHUS 3BYKA B PA3IMUHBIX CpeAax.

YCTHBIA OIIPOC
npoOJIeMHbIe
3a7aHus
pelieHue 3agay
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YMeHue o0bsICHATH UCIIOJIb30BAHKUE YIBTPa3ByKa B MEIUILIUHE

DJICKTPOMArHUTH
ple KoneOaHus u
BOJIHBI

HaGnronenue ocuuiorpaMM rapMOHUYECKHUX KOJI€0aHUM CHIIBI TOKA B LIEIIH.

OO0BsicHEeHHE TPEBPALCHNS YHEPTUN B HJICATbHOM KOJIEOATEIIbHOM KOHTYpE.

N3yuenue ycTpolicTBAa M NpUHLUNA JeMcTBUSA TpaHcpopMmaropa. AHAIW3 CXEMbl Ieperadu
AIIEKTPO’HEPTUU Ha OoJbIMe paccTosiHus. [IpuBeaeHne mpuMepoB BUIOB PalOCBI3U. 3HAKOMCTBO C
YCTPOMCTBAMHM, BXOISIIUMH B CUCTEMY paauocBs3u. OOCyXIeHHe 0COOEHHOCTEH pacnpocTpaHeHHs
paluOBOJIH

YCTHBIN OIIPOC
MPaKTUYECKUE
3aHSTUS

CBeTOBBIC BOJHEI

[IpuMeHeHHEe Ha DPAKTUKE 3aKOHOB OTPaKCHHs M IIPEJIOMIICHHA CBETa IIPU PEUICHUM 3a1ad.
Habmonenue sBrneHust Audpakiyu ¥ AUCHEPCUU CBETa. YMEHHE CTPOUTH M300pa’keHUs] MPEIMETOB,
JlaBacMble JIMH3aMu. PacueT onTu4ecKoN CUIIbI JIMH3BI

YCTHBIN OIIPOC
MPaKTUYECKUE
3aHSTUS

Dnemenmul K6AHMOGOU PU3UKU

KBanrtoBbie
CBOIICTBA CBETA

HaGmronenne ¢dotoanekTpuyeckoro 3ddexra.
3JIEKTPOHOB Npu (poTordhdexTe

Pacuer MakcuManbHOM KHMHETHMYECKOW DSHEPrUHU

YCTHBIA OIIPOC
IIPAKTUYECKHE
3aHATUA

duzuka atoma

®opmynupoBanue nocrynato bopa. Habmonenue nuHeiyaToro u HEMpepbIBHOTO CIIEKTPOB.
PacueT yacTOTBI M JUIMHBI BOJIHBI HCITYCKa€MOI'O CBETA IIPU IIEpeXo0/i€ aTOMa U3 OJJHOI'0 CTAllHOHAPHOTO
coctosHus B Apyroe. OObsicHEeHre MPUHIUTIA ACHCTBUS Ja3epa

YCTHBIA OIIPOC
peleHue 3aaad

dusnka HaGnronenue TpekoB anb(da-yactuiy B Kamepe Buibcona. Peructpanust siepHbIX H3JIy4€HHMHM C | YCTHBIHM ompoc
aTOMHOTO siIpa M | ITOMOIIBIO cyeTunKa [elirepa. Pacuer sHeprum cBs3u aTOMHBIX SIED. npo0OsieMHbIE
3JIEMEHTAPHBIX [ToHnMaHMe IIEHHOCTH HAyYHOTO IO3HAHUSA MHpa HE BOOOIIE A 4eJIOBeYecTBAa B LEJIOM, a JUI | 3alaHUs
JaCTHI] KaXXJIOTO 00YYaIoIIerocs TNYHO, IEHHOCTH OBJIAJICHUS METOJIOM HAyYHOTO TIO3HAHUS IS IOCTIKEHHS | pedepaT (JoKIam)
ycrexa B J1I000M BUJIE TPAKTHUYECKON AEATeNbHOCTU
Bcenennas u ee 360n10ouun
Crpoenue u OO0bsicHeHre MoJienH paciuupstouieiics Beenennoit YCTHBIH OIpoC
pa3BuTHE Hpe3eHTaluN
Bcenennon
ITpoucxoxaenne | HaOGmonenue 3Be3n, JIyHsl u maHer B Teneckon. HaOmroneHue CONMHEUYHBIX MATEH C IMOMOIIBIO | IPAKTHYECKHE
Conneunoi TEJIECKOIIa 3aHATUSA
CHCTEMBI
Xumust
BBCJIeHI/Ie PaCKpI)ITI/Ie BKJIaJla XUMHUYECKOH KapTUHBI MHUpa B €ANHYIO CCTCCTBCHHO-HAYYHYIO KapTHHY MHpPA. yCTHBIﬁ OIIpoC

XapaKTepI/ICTI/IKa XHMHHU KaK HpOI/IBBOIlI/ITGJIBHOﬁ CHIJIbI 06IJ_[CCTBa

OKJIaI
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Baxxueiinue
XUMHUYCCKHUC
IOHATHSI

YMeHue Aath ONpelesIeHue U ONepUpoBaTh CIEAYIOUIMMUA XMMUYECKMMU IOHATHAMM: «BELIECTBO»,
«XUMHUYECKHUI 3JIEMEHT», «aTOM», «MOJIEKYJa», «OTHOCUTEIbHBIE aTOMHAsl U MOJIEKYJISIPHAs MaccCh»,
«UOH»,  «AJUIOTPONHUSA»,  «U30TOIBI»,  «XUMHUYECKas  CBA3b»,  «QJIEKTPOOTPHULATEIBHOCTDY,
«BAJICHTHOCTBY», «CTENECHb OKUCICHUS», «MOJbY», «MOJSpPHAs Macca», «MOJSPHBIH 00beM
ra3o00pa3HbIX BEILECTB», «BELIECTBA MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOI'O CTPOEHHUS», «PaCTBOPBD»,
(QIEKTPOJIUT U  HEDIEKTPOJIUT»,  <OIEKTPOJIMTHYECKAs  AUCCOLMALUA»,  «OKHCIUTENIb U
BOCCTaHOBUTEIIbY», «OKHCICHUE U BOCCTAHOBIIEHUE, «CKOPOCTh XUMUYECKON PEAKLIUN», «XUMUYECKOE
PaBHOBECHE», «YTJIEPOAHBIA CKeNeTy», «(yHKIIMOHAIbHAS TPYIA», A30MEPHSI»

YCTHBIN OIPOC
npoOJIeMHbIe
3a/laHus

OCHOBHEIE
3aKOHBI XUMUU

@opMyIUpOBaHUE 3aKOHOB COXPAHEHHsS MacChl BEIIECTB M IIOCTOSHCTBA COCTaBa BEILECTB.
VYcraHOBIEHUE NPUYMHHO-CIEACTBEHHON CBA3U MEXAY COIEPKaHMEM 3THX 3aKOHOB M HAIMCAHHUEM
XUMHYeCKHX (opMyn U ypaBHeHuHM. PackpeiTue ¢uznyeckoro cmoicia cuMBosiiku Ilepuonuueckoit
Tabnuupl XxuMmudyeckux snemeHToB Jl. U. MenzaeneeBa (HOMEpOB 3jieMEHTa, MEpUOJa, IPYMIb) U
YCTaHOBJICHUE IPUYMHHO-CIEACTBEHHON CBS3U MEXJYy CTPOEHHEM aroMa M 3aKOHOMEPHOCTAMU
U3MEHEHHUsl CBOICTB DJEMEHTOB U 00pa30BaHHBIX MMM BELIECTB B IepUOJax U TIpyImax.
XapakTepHUCTUKa 2JIEMEHTOB MajlblX IIEPUOJOB M0 MX MojoxeHuto B [lepuonudeckoi cucreme 1. .
Menpeneesa

YCTHBIN OIIPOC
TECTUPOBAHUE

OcCHOBHEBIE
TEOPUH XUMUU

YcTaHoBNIeHHE 3aBUCHMOCTH CBOMCTB XMMHMUYECKUX BEIIECTB OT CTPOCHHSI aTOMOB OOpa3yIOIIUX HX
XUMHUYCCKUX DJJIIEMCHTOB. XapaKTepI/ICTI/IKa BAXHEHIINX THIOB XWMHYSCKHUX CBSI3€H W OTHOCH-
TETBHOCTHU 3TOH TUnonoruu. OObICHEHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS
KPUCTAJUIMYECKUX peleToK. POopMyJIMpOBAHNE OCHOBHBIX IOJIOKEHUN TEOPUHU DIIEKTPOJMTHYECKON
JACCOLIMAlMU U XapaKTEPUCTUKA B CBETE ATOM TEOPUU CBOMCTB OCHOBHBIX KJIAaCCOB HEOPTraHUYECKUX
COGI[I/IHGHI/II\/'I. q)OpMYJ'II/IpOBaHI/Ie OCHOBHBIX ITOI0KEHUH TCOPHUU XUMUUYCCKOTO CTPOCHHA OPraHN4YCCKUX
COEIMHEHUH U XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOMCTB BAKHEUIIMX MPEICTABUTEIICH OCHOBHBIX
KJIACCOB OPTraHUYECKUX COCAUHECHUI

YCTHBIA OIIPOC
peleHue 3agad

Baxxueiimume
BEIIEeCTBA U
MaTepUalIbl

XapakTepuCTUKa CTPOCHUS aTOMOB M KPHCTAZIOB MU Ha 3TOH OCHOBE — OOMIMX (U3NYECKUX U
XUMHYECKHX CBOWCTB METAJUIOB M HEMETAUIOB. XapaKTepUCTHKA COCTaBa, CTPOEHHS, CBOMCTB,
IIOJIyYEHUS U IPUMEHEHUE Ba)KHENIINX HEMETAIIIOB.

XapakTepucTUKa COCTaBa, CTPOEHUS U OOMIMX CBOMCTB Ba)KHEHIIMX KJIAaCCOB HEOPraHMYECKUX
COCIMHEHU.

Onncanne cocTaBa U CBOMCTB BAXKHEWININMX IPENCTABUTENICH OPraHWYECKUX COCJUHEHUIN: METaHOJIA U
ATAHOJIA, CIIOKHBIX 3(UPOB, )KUPOB, MbLI, KAPOOHOBBIX KUCIOT (YKCYCHOW KHCIIOTHI), MOHOCAXapHI0B
(TIrOKO3BI), aUcCaXapuaoB (caxapo3bl), TMONHCAXapUIOB (Kpaxmajia W IEJUTIOJIO3bl), aMHHOKHCIIOT,
0EJIKOB, HCKYCCTBEHHBIX U CHHTETHUECKUX MOJUMEPOB

YCTHBIH OIIPOC
HPaKTUIECKUE
3aHATUSA

pedepart (mokian)

XUMHUYECKUN

Hcnonp3oBanne B y4eOHOM u TNPOGECCHOHATHHOM NEATETHHOCTH XHMHYECKUX TEPMHUHOB W

YCTHBIA OIIPOC
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A3BIK U CHUMBOJIUKH. IIPE3CHTALNN
CUMBOJIMKA HaspiBaHue M3y4eHHBIX BELIECTB 110 TPUBUAIBHON MM MEXAYHApOJAHOW HOMEHKIIAType U OTpakeHUE
COCTaBa 3THX COECAMHEHUH ¢ IOMOIBI0 XUMUYECKUX (hopMyII.
OTpakeHne XMMUYECKUX ITPOLIECCOB C TOMOIIBI0 YPABHEHUH XMMHUECKUX pPEaKIIUN
Xumuyeckue OOBsiCHEHHE CYIIHOCTH XUMHUYecKuX nporeccoB. Kiaccupukanus XUMHYECKMX peaklUil IO | YCTHBIM ompoc
peakuuu pa3IMyYHbIM IIPU3HAKAM
XUMUYECKUI BbInonHEHME XMMHMYECKOrO JKCIEPUMEHTa B IIOJIHOM COOTBETCTBMM C IIPaBWIAMHM TEXHHMKH | YCTHBIM OIIPOC
JKCIIEPUMEHT 0€30MacCHOCTH. IIPAKTUYECKHE
HaGnronenue, pukcupoBaHue U ONUCAHKUE PE3yJIbTATOB IPOBEIEHHOIO SKCIIEPUMEHTA 3aHATHS
XuMuueckas [IpoBeneHue CaMOCTOSTENBHOIO MOMCKAa XMMHUYECKOW MH(OpMAIMM C HUCIOJIb30BAaHUEM pa3IM4YHBIX | YCTHBIM ompoc
nHpopManus MCTOYHUKOB (HAyYHO-MIOMYJISIPHBIX U3JaHUM, KOMIBIOTEPHBIX 0a3 AaHHBIX, pecypcoB MHTepHeTa); uc- | gokiaj
H0JIb30BaHNE KOMITBIOTEPHBIX TEXHOJIOIHH A1 00pabOTKHU U Nepejaun XUMUYECKOH HH(pOpMALMY U €€ | IPe3eHTaLUs

NPEJICTABICHUS B PA3ITMYHBIX POpMax

[TpodunsHOE 1

OOBsICHEHNE XUMHYECKHX HBHGHHﬁ, MMPOUCXOJAIIUX B IIPHUPOIC, 6BITy H Ha IIPOU3BOACTBC.

YCTHBIA OIIPOC

npodec- Co0uttoieHre TPaBUII SKOJIOTUIECKH IPAMOTHOTO ITOBEACHHS B OKPY KaIOIIEH cpejie. TECTHPOBAHHE
CHOHAJIBHO OueHKa BIMSHHUS XUMUYECKOTO 3arpsi3HEHUs] OKPYXKAIOILEel Cpe/bl Ha OpraHu3M 4YelIOBEeKa U JApyTHe
3HAYUMOE JKuBbIe OopraHu3mbl. CoOitogeHre TpaBuil 0€30macHOro oOpalieHusi ¢ TOPIYUMH U TOKCUYHBIMU
coJiepKaHue BEIleCTBaMH, J1Ta0OpaTOpHBIM 00OpydoBaHHeM. Kpurtuyeckas OIEHKA JOCTOBEPHOCTH XWMUYECKOU

nH(OpMaIn, TOCTYMAOIIEH U3 Pa3HbIX UCTOYHUKOB

buoJsorusa

buonorns — 3HaKOMCTBO C OOBEKTaMU H3y4YeHHs OHOJOTHH. BpisBieHue ponau Ouonoruu B (HOPMHUPOBAHHH | YCTHBIM OMPOC
COBOKYITHOCTb COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA U TIPAKTUYECKOMN JEATEIHHOCTH JIFOIeH pedepart (noksan)
HayK O JKMBOWU
MIPUPOJIE.
Metonasl
Hay4HOT'0
[IO3HAHUA B
OHOJIOruU
Knerka 3HaKOMCTBO C KJIETOYHOM Teopueil cTpoeHus opranu3MoB. [loimyueHue mnpeacTaBieHUss O POJIM | YCTHBIA OMPOC

OPraHWYECKUX U HEOPTaHWYECKHX BEUIECTB B KIIETKE.

3HaHUE CTPOCHMS KIIETOK IO pe3ysbTaTaM paboThl CO CBETOBBIM MUKPOCKOIIOM.

YMeHHe OnuChIBaTh MHKpOIIpEnaparsl KJIETOK PACTEHUH. YMEHHE CpPaBHUBAaTh CTPOCHHE KIIETOK
pPacTEHUN U KUBOTHBIX 110 TOTOBBIM MUKpOIIpenapaTam

MpoOJIeMHbIE
3aJaHuA
Ipe3eHTaluu

18



Opranusm

3HaHUE OCHOBHBIX CITIOCOOOB Pa3MHOKEHHS OPraHU3MOB, CTQAMH OHTOTeHe3a Ha IIPUMEpE YeIoBeKa.
3HaHME @IPUYMH, BBI3BIBAIOLIMX HAPYIIEHHUs B pa3BUTUU OPraHMU3MOB. YMEHHE I10JIb30BaThCS
TEHETHYECKOM TEPMUHOJIOTUEN U CHMBOJIMKON, PelIaTh IPOCTEHIINE T€HETHUECKUE 3aJa4H.

3HaHue O0COOCHHOCTEW HACIEJACTBEHHONW M HEHACJIEACTBEHHOW M3MEHYMBOCTH M HUX OMOJIOTHYECKOM
POJIY B 3BOJIIOLIUU KHBOIO

YCTHBIN OIPOC
pedepar (Hoknam)

Bun

YMeHue aHaM3UpOoBaTh U OLEHUBATH PA3JIMYHbIC TUIIOTE3bl IPOUCX0KICHUS )KU3HU Ha 3eMIIe.
YMeHne npoBoUTh OMUCaHKe 0co0eil 0JHOTO BHJIa IO MOP(OIOrHUIECKOMY KPUTEPHIO.

Pa3zBuTHe criocOOHOCTEH SICHO M TOYHO HM3JIaraTh CBOM MBICIH, IOTHYECKH 0OOCHOBBIBATH CBOK) TOUKY
3peHusi, BOCIPUHUMATh U aHAJIM3UPOBATh MHEHHs COOECEIHUKOB, MPU3HABas IPaBO JAPYroro yeaoBeka
Ha UHOE MHEHUE.

YMeHue 0KazbIBaTh POJICTBO YENIOBEKAa M MJICKOMHUTAIOIINX, OOUTHOCTh M PABEHCTBO YEIOBEUYECKHX
pac

YCTHBIHA OIIPOC

OKOCHUCTEMEI

3HaHME OCHOBHBIX YKOJIOTUYECKUX (PAKTOPOB U UX BIUSHUSA HA OPTaHU3MBI.

3HAHHUE OTIMYUTEIBHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB — arpoOdKOCUCTEM.

[Tomryuenue mpeacTaBlIeHUs O CXEME SKOCUCTEMBI Ha IpuMepe Ouocdepsl.

JleMOHCTpamusi yMEHUS TOCTAHOBKH IIEJICH JeITeIbHOCTH, TUIAHUPOBAHUE COOCTBCHHOH ACSITEILHOCTH
JUTSL TOCTHKEHUS TTOCTABIICHHBIX 1EJIEH, IPEeIBUICHUS BOBMOXKHBIX Pe3YyJIbTaTOB ATHX JIEHCTBUIL, opra-
HU3AIlMM CAaMOKOHTPOJIS W OIEHKH IMOJYYCHHBIX pe3yabTaToB. OOydeHHe COOJIOJACHHUIO TMPaBUI
MOBEICHUS B TMpPHUPOJAE, OEPEeKHOMY OTHOILIECHUIO K OHOJOTHYECKHMM OOBEKTaM (pacTeHUsIM H
JKUBOTHBIM M MX COOOIIECTBAM) U UX OXPaHe

YCTHBIA OIIPOC
JIOKJIaJ1

TCCTHUPOBAHUC
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4. YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECHEYEHHUE ITPOT'PAMMBbBI YYEBHOM JUCIIUILINHBI «kECTECTBO3HAHUE»

TpeOoBaHNsI K MUHUMAJIbHOMY MaTepPUAJbHO-TEXHUYECKOMY O0ecrne4YeHH 0

Jis  peanuzaids TporpamMmbl  y4eOHOW JNUCHUIUIMHBI HMMEETCs Y4eOHbIH KaOWHeT
«EcTecTBO3ZHAHUSY.

O6opynoBanue y4eOHOT0 KaOUHETa:
pabodee MeCTo MpernoJaBaTes;
paboune MecTa Mo KOJIMYECTBY 00YyJaronuXCs;
HarJsIIHbIC TTocoOus (TIJIaKaThl, CXeMBI U T. II.).
TexHuveckue cpencTsa 00yueHus:
HOYTOYK;
MIPOEKTOD;
JKpaH.
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5. JIUTEPATYPA

OcHo6éHble UCIMOUHUKU:

1.

labpuensu O. C., OctpoymoB W. I'. Xumus mis npodeccuii W CHEUATBHOCTEH
COIIMAIPHO- JKOHOMHMYECKOTO W TyMaHUTapHOro mpoduiei: ydeOHUK JUIsl  CTY/I.
yupexaeHuii cpen. npod. o6—pazoBanus. — M., 2014.

KoncrantnaoB B.M., Pe3anoB A. I'., ®aneeBa E. O. buonorus: y4eOHHMK 11 CTY/.
yupexaeHu# cpen. npod. odpazosanus / mox pea. B.M.Koncrantunosa. — M., 2014.
Camotinenko II. M. ®wusuka mig mnpodeccuit M CHEIUATBHOCTEH  COIMAIBHO-
SKOHOMHYECKOTO YW TYMAaHHTAPHOTO MPOQWIeH: YI4eOHUK IS CTYA. YUPEKIACHHHA Cpell.
npod. o6pazoBanus. — M., 2014,

ﬂOMOJlHumeJleble UCMOYHUKU.

4.

11.

12.

13.

14.
15.

16.
17.

18.
19.

benses . K., Apivmun I'. M., Ky3nenosa JI. H. u np. buonorus (6a3oBsiii yposens). 10
kiacc. — M., 2014.

benses JI. K., dpmvmuun I'. M., bopoaun I1. M. u np. buonorus (6a3oBbiii ypoBeHs). 11
kaacc. — M., 2014.

lNadpuensu O.C. Xumus. [Ipaktukym: yaed. mocodue. — M., 2014.

I'abpuensu O.C. u ap. Xumus. TecTsl, 3a7auu U ynpaxHeHus: y4ye0. mocoobue. — M.,
2014.

INa6puensu O.C. Xumus. [Tocobue nns noarorosku k EI'D: yue6. mocobue. — M., 2014.
Enkuna JI. B. buonorus. Becb mkonpHbIH Kype B Tabaumax. — M., 2010.

. Epoxun FO.M. Xumus: 3amaun u ynpaxkHeHus:: yued. mocoOue A CTyH. YUPeKICHHIA

cpen. nmpod. odpazoBanusi. — M., 2014.

Epoxun 1O. M. COOpHHMK TECTOBBIX 3aJaHMi IO XHUMHUM: yued. mocoOue i CTYA.
yupexeHuit cpel. npod. odpazoBanusi. — M., 2014.

Camoiinenko II. U. COopHuK 3amau mo ¢usuke i npodeccuili M crenuaibHOCTeH
COIMAIBHO- SKOHOMHYECKOTO U TyMaHUTapHOro mpoduiei: yded. mocoOue s CTY/I.
yupexjaeHuii cpen. npod. odpazoBanus. — M., 2014.

XuMus:  DJIEKTPOHHBIM  y4yeOHO-MeToauveckuii  kommuiekc. — M.,  2014.
O61eoOpa3oBaTeNbHbIE TUCITUTUIUHBI)

Hemuenxko K. 3. ®usuka B cxemax u tadbmumax. — M., 2014.

Camoiinenko IIL.M. Teopus u Mertoauka oOydeHus ¢usuke: yuyed. mocoOue amis
npenojasateneit ccyzoB. — M., 2010.

Wnbun B. A., Kynpssues B. B. Uctopust u merononorus ¢pusuku. — M., 2014.
labpuensu O. C., Jlpicoa I'. I'. Xumusa: kHura st mpenojaBarens: ydeO.-MeToJI.
mocobue. — M., 2014.

buonorus: B 2 1. / mox pea. H.B. Apsiruna. — M., 2007, 2010.
buonorus. PykoBoAcTBO K MpakTUYeCKUM 3aHATHAM / mof pen. B.B.Mapkunoit. — M.,
2010.

Humepuem-pecypcoi:

o ks wbdE

www.class-fizika.nard.ru («KmaccHast 1ocka aiis 1r0003HaTEeIbHBIX).
www.physiks.nad/ru («®u3nka B aHUMAIHIX»).

www.interneturok.ru («Buneoypoku mo npeamMeram MIKOJIBHOW TPOTPaMMBD»).
www.chemistry-chemists.com/index.html (3mexTpoHHBIH KypHAIT «XUMHKH U XHMHUS).

WwWw.pvg.mK.ru (omummnuana «Ilokopu BopoObeBbI rOpbI»).

www.hemi.wallst.ru («Xumus. OOpa30BaTeNIbHBIN CAUT AJIs IKOJIBHUKOBY).
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10.
11.

12.

www.alhimikov.net (O6pa3oBaTenbHbIil CAT A1 IKOJIBHUKOB).

WWw.chem.msu.su (DaekTpoHHast ONOIHMOTEKa IO XUMHH).

WWW.hvsh.ru (xypran «Xumus B IIKOJIE»).
WWW.hij.ru (xypHai «XuMHS ¥ KH3HBY).

www.biology.asvu.ru (Bcsi Ouomorusi. CoBpemeHHast OHOJIOTHsI, CTaTbU, HOBOCTH,
OuOJIMOTEKA).

www.window.edu.ru/window (Exgmnoe oxHO mocryma kK oOpa3oBaTesJbHBEIM pecypcam HMuTepHera I10

OmoJIOrUM)
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6.

HUCITOJIb3OBAHUE AKTUBHBIX U THTEPAKTUBHBIX ®OPM 1 METO/J10B
OBYYEHUA

Kon
Ne AKTHBHBIC U HHTePaKTHUBHbIE (hopMbI Tema KoimuecTBo dopMEpYEMEIX
H MeTOo/Ibl 00yUYeHusl 3aHATHS JyacoB .
KOMIIeTeHIUuii

1 [IpakTrueckoe 3a1anue Tema 1.1 1 OK 1,8,11

2 Pe(bepa”[ Tema 1.2 1 OK 1,8,11

3 | Ilpaktuyeckoe 3aanue, TOKIaI Tema 1.3 1 OK 1,8,11

4 | TlpakTuyeckoe 3aiaHue, COOOIICHHE Tema 1.4 1 OK 1,8,11

5 HPCSGHTaL[I/IH Tema 1.6 1 OK 1,8,11

6 | CocraBieHrne KpOCCBOP/A, Tema 2.1.1 1 OK 1,8,11

pa3HOYPOBHEBBIC 3a]]a41 U 3aJJaHUs

7 | Pedepar Tema 2.1.2 1 OK 1,8,11

8 3amanust 711 CaMOCTOSITEIbHOW PaObOThI Tema 2.1.3 1 OK 1,8,11

9 | CooOienue Tema 2.1.4 1 OK 1,8,11
10 | IIpakTrueckoe 3agaHue, coOeCeT0BaHNE Tema 2.1.6 1 OK 1,8,11
11 | TlpakTudeckoe 3agaHue, TOKIAT Tema 2.1.7 1 OK 1,8,11
12 | Pa3HOypOBHEBBIC 33]]a41 U 33JaHUS Tema 2.2.1 1 OK 1,8,11
13 | Ilpe3enTarus Tema 2.2.2 1 OK 1,8,11
14 | Kpyruslii cton, JUcKyccust Tema 2.2.3 1 OK 1,8,11
15 | Jloknaz ¢ mpe3eHTaruei Tema 2.2.4 1 OK 1,8,11
16 | TBopueckoe 3amaHue Tema 2.3.1 1 OK 1,8,11
17 | TBopueckoe 3amanue Tema 2.3.2 1 OK 1,8,11
18 | TBopueckoe 3agaHue Tema 3.1 1 OK 1,8,11
19 | IIpakTudeckoe 3aganne, pedepar Tema 3.2 1 OK 1,8,11
20 | IIpakTudeckoe 3agaHue, COOOIICHNE Tema 3.3 1 OK 1,8,11
21 | IIpakTudeckoe 3amaHue, coOeceJOBaHNE Tema 3.4 1 OK 1,8,11
22 | Pemenue 5KOJOrM4ECKHX 3a71a4 Tema 3.5 1 OK 1,8,11

Htoro 22

23




