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1. MOACHUTEJIBHASA 3AITMCKA

PaGouas mporpamma yueOHOI nucuuIuinHbl «EcTecTBO3HAHKME» MpelHa3HaueHa s
U3y4YeHUs JIaHHOW JIMCUMIUIMHBI B  OOpa30oBaTelIbHOW  OpraHu3alld  CPEeJAHEro
npodeccuonanbHoro obpazoBanusi ['BIIOY PK «PomaHoBckuil KommemKk HMHIYyCTPUH
TOCTETIPUUMCTBA» B TIpeAeiax OCBOCHHUS O00pa30oBaTEIbHON MPOrpaMMbl  CPEIHETO
npodeccuoHaNbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO oO0mmiero oOpa3oBaHus MpH
MOATOTOBKE CIEIUAINCTOB CPETHETO 3BEHA.

[Iporpamma pa3pabotana Ha ocHoBe TpeboBanuii PI'OC cpegHero o61ero
o0pa3oBaHus, TPEABIBIAEMBIX K CTPYKTYype, COICPKAHUI0O M pe3yJbTaTaM OCBOCHHS
y4eOHOU JucuUIUIMHbl «EcTecTBO3HaHME», B COOTBETCTBUM € PexomeHganusMu 1o
OpraHu3alid TONyYeHUs CpelHero ooOmero oOpa3oBaHus B TMpeaeliaXx OCBOCHHS
00pa3oBaTEeNbHBIX MPOTPaMM CpenHero mnpodeccuoHabHOTO o0Opa3oBaHusi Ha 0ase
OCHOBHOTO 00IIIeT0 00pa3oBaHMs ¢ y4yeToM TpeOoBaHUM (enepanbHBIX TOCYIapCTBEHHBIX
o0pa3oBaTeIbHBIX CTaHJapTOB u MOJIy4yaeMoi CIIELUATIBHOCTHU CpeaHEro
poQecCuoHaATBLHOTO 00pa30BaHUS.

OcHoBHast Uedb JAHHOTO Kypca chopMUpOBaTH MUPOBO33PEHHE YENIOBEKA, OHO
NPOHHKAET W B TyMaHUTapHyl cdepy, U B OOIIECTBEHHYIO XW3Hb. PallMOHaIbHBIN
€CTECTBEHHOHAYYHBI METOJI, C(HOPMHUPOBABIINICS B pAMKaX €CTECTBEHHBIX HAyK, 00pa3yeT
€CTEeCTBEHHOHAaY4YHYIO0 KapTHHY MHpa, HeKoe oOpa3Ho-puiiocodpckoe 0000IIeHNEe HAyYHbIX
3HAHUM.

B nienom yueOnas nucnumuinHa « EcTecTBO3HaHUE», B COJIEPIKAHUH KOTOPOU BETYIIIHM
KOMIIOHEHTOM SIBJISIFOTCSL Hay4yHbl€ 3HAHMS W HAy4yHble METOJAbl MO3HAHUS, MO3BOJISET
chopMupoBaTh y OOyYarOHmIMXCA LEJIOCTHYIO €CTECTBEHHOHAYYHYIO KapTHHY MUDA,
npoOyAUTh y HUX SMOLMOHAJIBHO-IIEHHOCTHOE OTHOUIEHHWE K HM3y4aeMOMYy MaTepualy,
TOTOBHOCTh K BBIOOPY JAEUCTBUN ONpPEACICHHOW HAmpaBICHHOCTH, YMEHUE KPUTHUYECKHU
OLICHUBATh CBOM U UyKUE ACHUCTBUS U MOCTYIIKH.

Nzyuyenne oOmieoOpa3zoBaTeibHONH  y4eOHOM  auCHUIUIMHBI  «EcTecTBO3HAHHE»
3aBepIIacTCsl MOJBEACHUEM UTOTOB B (popme nuddepeHnnpoBaHHOTO 3a4eTa U IK3aMEHA B
paMKax MpoOMEKyTOYHOM aTTecTalny o0yyarommxcs B rpoiiecce ocBoeHust ocHopHoi OITOTT
CIIO ¢ nony4yeHneM cpeHero oomero oopa3oBaHusl.



2. TACITIOPT NPOTPAMMBI YYEBHOI'O ITPE/IMETA 110 BBIGOPY
«ECTECTBO3HAHMUE»

2.1. O01acTh NPUMEHEHNS POrPaAMMBbI

PaGowas mporpamma y4yeOHOTO TpeaMeTa  SBISIETCA  YacThbl0  OCHOBHOM
npodeccuoHanbHOM oOpa3zoBarenbHol mporpammbl (OITOIT) cpennero npodeccruoHaIbHOTO
obpazoBanus (CIIO) B coorBercTBuu ¢ ®I'OC no cnenmansaoctr 43.02.05 «Dnopuctuka»
ykpynHeHHo# rpymnsl 43.00.00 CepBuc u Typusm.

2.2. MecTo y4eOHOro mpeaMeTa B CTPYKType OCHOBHOH NpPo¢ecCHOHATIBLHOM
o0pa3oBaTe/IbHON MPOrpPaMMBbI:

Y4eOHbIi mpeaMeT o BeIOOpY «EcTecTBO3HaHNE» OTHOCUTCS K IPEIMETHOM 00JIacTH
«EcTecTBeHHBIC HAYKW» U BXOAUT B 001Ie00pazoBaTenbHbli 1Mk yaeOHoro miana OITOTI
cpenHero ooimero oOpa3oBaHus Ha 0a3e OCHOBHOTO O0IIEro 0Opa3oBaHUS U U3ydaeTcs Ha
MPOTSHKEHUH TIEPBBIX IBYX CEMECTPOB.

2.3. llesqin m 3a5a4u y4eOHOIo npeamMera — TpeOOBAHUSA K Pe3yJIbTATAM OCBOCHHUA
yueOHOro nmpeamera:

CopepxaHue nporpaMMbl JAMCHMIUIMHBL  «EcTecTBO3HaHME» HampaBiIeHO Ha
JOCTH>KEHHUE CIIETYIOIINX LETIeH:

® OCBOCHHE 3HAHMI O COBPEMEHHON €CTECTBEHHOHAYYHOW KApTUHE MUPaA U METOAAX
€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HauOojiee BaXKHBIMH HACIMU U JTOCTHKCHHUSIMH
€CTECTBO3HAHUSA, OKAa3aBIUMMH ONPEACIAIONICE BIMSHUAE HA pPAa3BUTHE TEXHHUKU U
TEXHOJIOTHI;

®  OBJIJICHUE YMEHUSAMU IPUMEHSTH [TOJyYEHHbIE 3HaHUA AJ11 OOBSCHEHUS SIBJICHUI
OKPY’KaIOIIEro MHpa, BOCHPUSATHS HH(OPMAIMU €CTECTBEHHOHAYYHOIO M CHEIMaIbHOIO
(mpogeccruoHanbHO 3HAYUMOT0) coJiep:kanusd, noiayyaemoit u3 CMU, pecypcoB UnTepHera,
CIIEHUAIIBHON Y HAy4YHO-TIOIYJISIPHOW JIMTEPaATyPHhI;

® Da3BUTUE MHTEJUIEKTYalIbHbIX, TBOPYECKUX CIIOCOOHOCTEM H KPUTHUECKOTO
MBIIIIEHUS B XOJ1€ TPOBENECHUS TPOCTENIINX UCCIIEN0BAHNN, aHAIN3A SIBJICHUH, BOCIIPUATHS
Y MHTEPIIPETALIMM €CTECTBEHHOHAYUYHON MH(POpMaLIUK;

e BOCHHUTaHHE YOEKIEHHOCTH B BO3MOKHOCTH II03HAHHS 3aKOHOB HPHUPOJBI U
VICIIOJIb30BAHMS JOCTUKEHU I €CTECTBEHHBIX HAYK JUIS Pa3BUTHS LIMBUIIM3ALIMH U ITOBBIIICHHUS
Ka4yeCTBa )KU3HU;

® [PUMEHEHHE €CTECTBEHHOHAYUYHBIX 3HaHUHN B MPO(ECCHOHANBHON NesSTeNTbHOCTH
¥ TIOBCETHEBHOM KHU3HU JJIs1 0OecredeHus: 0e30macHOCTH KU3HEACATETbHOCTH; TPAMOTHOTO
MCIIOJIb30BAHMS COBPEMEHHBIX TEXHOJIOTHI; OXPAHbI 3J0POBBS, OKPYKAIOLIEH CpEbl.

OcBoeHue cojepkaHusi y4eOHOM JUCHMIUIMHBI 00€cleuMBaeT  JIOCTUKEHHE
00y4aroIMUMHUCS CAEAYIOINX PE3YIbTaTOB:

JAUYHOCHIHBIX

® OCO3HAMIUH ce0s TpakIaHUHOM U 3aIIUTHUKOM BEITUKOW CTPaHBI,

e MPOSABIMIOIIMN  aKTUBHYKO  TPaXIAHCKYI0  IO3ULUIO,  JIEMOHCTPHUPYIOLIMH
IOPUBEPKEHHOCTh ~ NpPHUHIMIAM  YECTHOCTH,  IOPSJAOYHOCTH,  OTKPBITOCTH,
PKOHOMMYECKH AKTUBHBIM M y4YaCTBYIOLIUMH B CTYJEHUYECKOM M TEPPUTOPUATBHOM
caMOYyIpaBJ€HUH, B TOM YHCI€ Ha YCJIOBHUSX J0OPOBOJIBYUECTBA, MPOAYKTHBHO
B3aUMOJCHCTBYIOIIUA ¥  YYacCTBYIOIIMM B  JCATEIBHOCTH  OOIIECTBEHHBIX
OpraHu3aIum;



e COOMIOAArOMMA HOPMBI TIPABOIOPSIKA, CIEAYIOMUNA WaeaiaM TPaXkJIaHCKOTO
oOurecTBa, obecrieyeHus: 6€30MacHOCTH, MpaB U cBOOOA rpaxaaH Poccun; nosibHBINA
K YCTaHOBKaM WU MPOSIBICHUSIM Npe/ICTaBUTENCH CYOKYIbTYp, OTIMYAIOMIMA UX OT
rpynn ¢ JECTPYKTUBHBIM W JEBUAHTHBIM MOBEACHHUEM; JEMOHCTPHUPYIOLIUN
HETIPUATUE U MPEIYIIPEKIAIOIMUNA COIHAIBHO OMACHOE MTOBEJACHUE OKPYKAOIINX;

® IIPOSBIAIOIIMA M JEMOHCTPUPYIOLIMN YBaXX€HUE K JIIOASAM TPYJa, OCO3HAOLIHN
[IEHHOCTh COOCTBEHHOTO TpPyJa; CTpeMsIuics K (OpMUPOBAHUIO B CETEBOM cpejie
JUYHOCTHO U TPO(HECCHOHATBHOTO KOHCTPYKTHUBHOTO «IIU(DPOBOTO Clieaay;

® JIEMOHCTPUPYIOLIUI IPUBEPHKEHHOCTH K POJHOMN KYJIbTYPE, HCTOPUUECKON MaMATH Ha
ocHoBe J00BM K PoauHe, pomHoMy Hapoay, Mallod poOAMHE, MPUHSATHUIO
TPaAULMOHHBIX IEHHOCTEH MHOTOHAIIMOHAIBHOTO Hapoaa Poccnu;

® TPOSBIAIOIINNA YBAXKEHHUE K JIFOJAM CTAPIIEro MOKOJIEHHS U TOTOBHOCTh K YYaCTHIO B
COLMAJIBHOM MOJJIEP/KKE U BOJIOHTEPCKUX JBUKEHUSX;

® OCO3HAKOLIMKA NPUOPUTETHYIO ILEHHOCTh JIMYHOCTUM 4YEJOBEKA; YBAXarOUIUU
COOCTBEHHYIO U UYyXYyI0 YHUKAJIBHOCTh B PA3JUYHBIX CUTYaIUsIX, BO Bcex dopmax U
BHUJIAX JIEATEIBHOCTH;

® MPOSBISIIONMNA W JEMOHCTPUPYIOIIMI yBaXXE€HUE K MPEACTABUTEISAM Pa3IMYHbBIX
THOKYJIbTYPHBIX, COIMATIbHBIX, KOHPECCUOHANBHBIX U UHBIX TPYIII; COMPUYACTHBIN
K COXPAHEHUIO, MPEYMHOKEHUIO U TPAHCISUHUHU KYJIbTYPHBIX TPAIULIMKA U EHHOCTEN
MHOTOHAIIMOHAJIBHOT'O POCCUICKOr0 TOCYAapCTBa;

e COOMIOMAIONIMK U TIPOTAraHAUPYIOIIMA TTPpaBUiIa 3J0pOBOTO U Oe30MmacHOro odpasa
KU3HHU, CIOPTa; MNPEAyNpeKTAroNui JU0O0 MPEeo0JIeBAIOIUNA 3aBUCUMOCTH OT
ajKorojsi, Tabaka; MCUXOAKTUBHBIX BEIECTB, a3apTHBIX UTP U T.JA., COXPAHSIONMIUN
IICUXOJIOTUYECKYI0 YCTOWYMBOCTh B CHUTYaTHMBHO CJOXHBIX WM CTPEMUTEIIBHO
MEHSIOUIUXCS CUTYalUsX;

e 3a00TAIIMIICS O 3alIUTE OKPYXKAIOUIEH cpelibl, COOCTBEHHOM U 4y»K0il 6€30MacHOCTH,
B TOM 4HCJIe HU(PPOBOIL;

® TMPOSBISIONUN YBaXXEHHUE K ICTETUYECKUM IIEHHOCTSIM, OOJaJalolnii OCHOBAMH
ACTETUYECKON KYJIbTYPBI;

® [PUHUMAIOLINN CEMEWHbIE LIEHHOCTU, TOTOBBIM K CO3JaHUIO CEMbU M BOCHHUTAHUIO
JIETEH; NEMOHCTPUPYIOIINI HEMPUATHE HACHIIHS B CEMbBE, YXOJa OT POAUTEIbCKOU
OTBETCTBEHHOCTH, OTKa3a OT OTHOLIEHUI CO CBOMMHU JETbMH U HMX (PMHAHCOBOIO
COJICpKAHUS.

MemanpeomemHulx.

® OBJAJCHUE YMEHHUSMU U HAaBbIKAMH Pa3JIMYHBIX BUJOB IO3HABATEIBbHOU
JIEATEILHOCTH JIJIs1 U3y4YEHUS Pa3HbIX CTOPOH OKPY’KAIOIIET0 €CTECTBEHHOTO MUPA;

® MPUMEHEHHE OCHOBHBIX METOJOB TMO3HaHUA (HAOMIOACHUS, HAYYHOTO
SKCHEPUMEHTA) JJIsI U3YUYEHUsl PA3IMUHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTHUHBI MUpa, C
KOTOPBIMH BO3HHUKAET HEOOXOMMOCTh CTAIKUBATHCS B IMPOdecCHOHAIbHOM cdepe;

® YMEHHE ONpPENeNsATh IEM W 3aJa4dl JIeATEeIbHOCTH, BHIOMPATh CPENCTBA I UX
JIOCTUKEHUS HA MPAKTHUKE;

® yMEHHUE WCIOJIb30BATh pa3Iu4YHbIe HMCTOYHHUKHU JU1sL MOJTy4YCHUS
€CTECTBEHHOHAYYHOH HH(OpMAIIMM U OIICHUBATh €€ JOCTOBEPHOCTb JIJISl JOCTHIXKEHUS
MOCTaBJICHHBIX IICJCH 1 3a/1a4;

npeomMemHuix:

e c(hopMHUPOBAHHOCTH MpEeICTaBICHUN 0 LEJIOCTHOU COBpPEMEHHOMN
€CTECTBEHHOHAYYHOW KapTUHE MHUpa, MPUPOAE KAK E€IMHOM ILEJIOCTHOM CHUCTEME,



B3aMIMOCBSI3U YEJIOBEKA, IPUPOJBI U OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax
Bcenennoii;

e BIAJICHUE 3HAHUSAMH O HanbOoJee BaXHBIX OTKPBITUAX U JOCTHXKCHHUSIX B 00JaCTH
€CTECTBO3HAHMS, TOBIHUSABIIUX Ha 3BOJIONUIO TPEJCTABICHUA O TMPHUPOJE, HA Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

e chHOpPMHUPOBAHHOCTh YMEHHUS MPHUMEHSITh ECTCCTBCHHOHAYYHbBIE 3HAHUS IS
OOBSCHEHUS OKPYXKAIOIIUX SBJICHUH, COXPAHCHHS 3JI0POBbs, OOeCIeUeHUs 0e30MacCHOCTH
KU3HEACATEITHHOCTH, OCpEe)KHOTO  OTHOIICHUS K  TNPUPOJIC,  PAIMOHAIBHOTO
IIPUPOJIOTIONB30BAHHS, & TAKKE BBITIOJIHSHHS POJIM TPAMOTHOTO ITOTPEOHTEIS;

e c(hOpMHUPOBAHHOCTH MPEACTABICHUNA O HAYYHOM METOJE IMO3HAHUS MPUPOIBI U
CpPEICTBAaX W3YYCHHsSI MEraMHupa, MaKpOMUpa M MHKPOMHpA; BIAJCHHC IPUEMaMH
€CTECTBEHHOHAYYHBIX HAOJIOJCHUI, OMNBITOB, HCCIECIOBAaHUI M OIEHKH JOCTOBEPHOCTU
MOJTYYEHHBIX PE3yJIbTaTOB;

e BIIaJICHUE TTOHATUHHBIM aNmapaToM €CTECTBEHHBIX HAYK, IMO3BOJISIOIIUM ITO3HABATH
MHUp, Yy4YacTBOBaTh B JIUCKYCCHUSAX II0 €CTECTBCHHOHAyYHBIM BOIIPOCAM, HCIIOJIb30BaTh
pa3IMYHbIe WCTOYHWKH HHGOPMAIMU I MOJATOTOBKH COOCTBEHHBIX PadOT, KPUTHYCCKH
OTHOCHTHCS K coobmennsmM CMU, conepkaimim HaydHY0 HHPOPMAITHIO;

e c(hopMHUPOBAHHOCTh YMEHUN MMOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHHS
JUTSI KQKJIOTO YeJIOBEKa HE3aBHCHMO OT €ro Mpo(ecCHOHATBHOW IEATEIHHOCTH, pa3indaTh
(baKTBI U OIIEHKH, CPAaBHUBATH OIIEHOYHBIC BBIBOJIBI, BUJIETh UX CBS3b C KPUTEPUSIMH OIICHOK U
CBSI3b KPUTEPHUEB C ONPEIEICHHON CUCTEMOM IIEHHOCTEH.

2.4. PexoMeHayeMoe KOJHYECTBO YACOB HA OCBOEHHE MPOrpamMMbl Y4eOHOIO
npeaMera:

MaKCUMaIIbHOH y4eOHOI Harpy3Ku o0ydaromerocs — 228 4acoB, B TOM YHCIIE:

— 00s13aTeIbHOM ayIUTOPHOM yueOHOM Harpy3ku odyuyaromerocs — 151 gac;

— CaMOCTOSITEIBHON PaboThI 00yJaromerocs — 77 4acos.



3.CTPYKYPA U COAEP) KAHUE YYEBHOI'O IIPEIMETA
«ECTECTBO3HAHUE»

3.106beM 1 BHABI Y4eOHOH padoThI

Bupa yueOHo# padoThbl O0Bem yacoB

MaxkcumaJjibHasi ydyeOHasi Harpy3ka (Bcero) 228
Oo0s13aTesibHAsI AYIMTOPHAs YueOHAasi HArpy3Ka (Bcero) 151
B TOM YHCJIE:

nabopaTopHBIe PabOTHI 6

MPAKTUICCKUE 3aHATHS 12

KOHTPOJIbHBIE PA0OTHI 2
CamocTrosiTesibHAsi padoTa odyuarierocsi (Bcero) 77

HpOMe)KyTO‘lHaﬂ arrecralnud B (bopMe IK3aMeEcHa




3.2. TemaTn4yeckuii JIaH U copepxxkaHue yueOHOro npeamera «EcrecTBo3HaHMEe»

N YpoBenb
HanmeHnoBanue Tema u ¢popma ayIuTOPHOIrO 3aHATHS/TEMa CAMOCTOATEIbHOMI lomamnee Oo0bem OCBOCHH
pa3aesioB U TeM padoThI 00yYAKO LM XCS 3agaHune 4acoB a
1 2 3 4 5
Paznen 1. PUSUKA
BBenenue. Conep:kanue yueOHOro MarepuaJjia 4
CTpykTypa 1. | ®usuka - byHIaMeHTaIbHas HayKa 0 MIPUPO/JIE. 0.1, c.3-16;
€CTECTBEHHOHAYYHOI' 0 EcTecTBeHHOHAay4YHBIH METOJM IIO3HAHUS, €r0 BO3MOXHOCTH U 1 2
3HAHUA I'paHUIbl IPUMEHUMOCTH.
2. | EnuHCTBO 3aKOHOB MPUPOJIBI U COCTaBa BelllecTBa BO BeeneHHoil. 0.1, c.3-16; 1 9
CP1,2
CamocrosiTeabHas padora [lonroroska scce: «Baim Habmo1eHUS 32 OKPYKAIOIIUM MUPOM
u (u3uka B TBOEH XKU3HM M Oyaymer npodeccun». «Poilb sKcepuMeHTa, TECOPUU H 1 2
MOJISIIMPOBAHUS B IPOIIECCE MMO3HAHUS TPUPOJIBI M B TBOCH KUZHI.
CaMocTosiTe/IbHAs padoTa
Cocrasnenne koHcriekTa: OCHOBHbBIE €IMHHIIBI U3MEpEHUs (r3nuecKknx BenudnH. Cucrema 1 2
«CWy.
Tema 1. Mexanuka 16
Tema 1.1. Coaep:xanue y4yeOHOro MaTepHuaJia 6
Kunematuka. 3. | Mexannueckoe npmxenne. CKOpocTh. Y CKOpEHHE. 0.1,c.17-34
JluHamuka. (8,9 c.41), CP 3, 1 2
4
4. | Macca u cuia. Bzaumogeiictsue ten. 3akoHbl JuHAMUKU. CHUIIBI B 0.1, c.41-58, 1 5
npupoje. 3aKOH BCEMUPHOTO TATOTEHUS. (6,7 c.58)
5. | JIaGopatopHas paGora Nel. 0.1, c.41-58, 1 2
HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS OT Beca Tela. (6,7¢.58)
6. | JlabopaTropuas pa6ora Nel. 0.1, c.41-58, 1 2
HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS OT Beca Tela. (6,7¢.58)
CamocrosiTesabHas padora [logroroska k maboparopnoit padore Ne 1 1 2




CamocrosiTeabHas padora [loaroroBka KkpoccBopaa mo teme: «MexaHuka, KHHEMATHKAY. 1 2
Tema 1.2. 3akoHbl Conep:xxkanune yueOHOro MaTepuaJia 4
COXpaHEHHUs B 7. |NMnynbc Tena. 3aKOH COXpaHEHUsI UMITYJIbCa. 0.1, c.58-71, 1 2
MEXaHHKE. c.71(8-13)
8. |Mexanuueckas 3Heprus. 3aKOH COXpPaHEHUsI MOJTHOW MEXaHUYECKOU 0.1, c. 58-
SHEPTHH. 71,¢.71(8-13) 1 2
CP5,6
CamocrosiTesqibHas padora [logroroBka kpoccBop/a no teme: «MexaHuka.3aKOHBI 1 2
COXPAHCHHUS.
CamocTosiTesibHas padora [logroroska scce: «3akoHBI COXpaHEHUs B (PU3UKE, B TBOCH 1 9
YKU3HH M Oyayiiel npodeccum.
Tema 1.3. Conepxanne yueOHOro MaTepHuaJia 6
MexannuecKue 9. |CBoOonHBIC KONEOanus. [leproa, yacToTa n aMmiIMTy1a KOJICOAHUH. 0.1, c. 189-207 1 1.2
KOJIEOAHUS U BOJIHBL. 10. |MexaHnuyeckue BOJHBI U UX BUbI. 3BYKOBBIC BOJHBI. CP 7.8 1 5
Y IbTpa3ByKOBBIC BOJTHBI.
11. UlaGopaTopHas padota Ne2. [ToBT.O.1, c. 189- 1 2
M3yueHue kojie0aHW MaTeMaTHIECKOT0 MasiTHUKA. 207, ¢.207 (1-21)
12. |JlaGopaTopHasi pa6oTa Ne2. [Tost. O.1,
N3yuenue xoebaHuit MaTEMaTHYECKOTO MAsITHHKA. c. 189-207 1 2
C.207 (1-21)
CamocrosiTeabHasa padora Iloaroroska k padoparopHoun padbore Neo Z. 1 5

CocraBiiecHue KpoCCBOpAa I10 TCMC: «MexaHnnueckue KojueOaHus U BOJTHBD.

CamocTositesbHas padora [loagroroska cooOmenui mo teme: «lcronp3oBaHrne HAyITHUKOB.
['uruena cnyxay, «HecaplmumMeie 3ByKH B IPUPOJE U TEXHUKEY, AP.

Tema 2. OcHOBBI MOJIEKYJISIPHON PU3UKH M TEPMOAHUHAMUKMU. 6

Tema 2.1. OcHOBBI Coaep:xanue y4eOHOro MaTepuaJia 6

MOJIEKYJIIpHON Gu3ukn | 13. | ATOMHCTHYECKAss TEOpUs CTPOEHHs BemiecTBa. HaOmogeHus u 0.1,¢.72-

Y TEPMOJIUHAMUKH. OMBITHI, MOATBEPXKAAIOUIME AaTOMHO-MOJEKYJsSIpHOE CcTpoeHue | 86;c.87-0TBEThI 1 19
BemiectBa. WneanpHblit ra3. TemmepaTypa Kak Mepa cpeaHed| Ha Borpocsl (1- '
KHMHETUYECKON YHEPTUH YACTHIL. 5)

14, |BuyTtpeHHsis sHeprus. PabGora um TemnooTmada kak crocoos| O.1, ¢.87-99; 1 2

W3MEHEHUsI BHYTpEeHHEW »dHepruu. [lepBeli M BTOPOM 3aKOHBI CP9
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tepmoauHaMuku. [IpuHIUNBL gelcTBUS TeroBbix MamuH. KIT/]
TEIJIOBBIX JIBUTATEJICH.

15. | Mozenb KUAKOCTH. II0OBEPXHOCTHOE HATSHKEHUE U CMadKMBaHHE. 0.1, ¢.100-108: . 5
CP 10
16. | Kpucrammdeckue u aMopdHbIE BEIIECTBA. 0.1, ¢.108-118;
C.114-116- 1 2
KOHCTICKT
CamocrosiTesbHast padora [loaroroBka cooOuieHuit 1o teme: « IKOJIOTHYECKre IpoOIeMbl, 1 2
CBsI3aHHbIE C IPUMEHEHHEM TEIUJIOBBIX MAIIMH, U IPOOJIEMbI SDHEProcOepesKEHUs, JIp.
CamocrosiTeabHas padora [lonroroBka Tabnubl: « ATperaTHbie COCTOSHHSI BEIIECTBAY.
CocraBnenue kpoccBopaa 1o teMe: «OCHOBBI MOJIEKYJISIPHON (DU3MKU U TEPMOAMHAMUKNY, 1 2
«ArperatHble COCTOSIHUSI BEIIECTBAY.
Tema 3. OCHOBBI JIEKTPOAUHAMHUKH. 4
Tema 3.1. Conep:kanue yueOHOro MarepuaJjia 2
DIEeKTpOCTaTHKA. 17. | BzaumoneicTBUEe 3apsOKEHHBIX Ten. Onektpudyeckuit 3apsa. | O.1, c.119-137;
[TocTosiHHBIN TOK DIEKTPOCTaTUYECKOE I10JIE, EFO0 OCHOBHBIE XapAKTEPUCTUKHU U CBSA3b OTBETHUTH Ha 1 2
MEXy HUMH. Bonpock (1-8)
18. | IlocrosHHbIl dnekTpuyeckuii Tok. Cuna Toka, Hampspkenue, | O.1, ¢.138-152,
JNIEKTPUUYECKOE colpoTHBiIeHHe. 3akoH Owma Uil  y4acTKa | OTB. Ha BOINP. 1 2
DJIEKTPHYECKOM LIEMH. (1-10)
Tema 3.2. Conep:kanue yueOHOro MarepuaJjia 2
MarunutHoe nose 19. | MarautHOe ToONEe W €ro OcHOBHBIE xapakrtepuctuku. [leiicreue | O.1,c.161-172;
MarHMTHOT'O MOJIS HA TPOBOJHUK C TOKOM. DJIEKTPOIBUTaTENb. oTB. Ha Bomp.(1- 1 2
8)
20. | SlBneHuWe OHIEKTPOMArHUTHOM WHAYKIMHA. OnekrpomarautHoe | O.1, c.173-185 1 2
noJe. KpPOCCBOPJ
Tema 4. KoJsieOaHusi M BOJIHBI. 6
Tema 4.1. Coaep:xxanue y4yeOHOro MaTepHuaJia 6
DJIEKTPOMArHuTHbHIE 21. | DnektpomaruutHeie BoJHBI. [llkama snexkrpomarHuTHeiXx BonH. | 0.1, ¢.207-223
KOJieOaHUs 1 BOJIHBI. CgoiicTBa BOJTH. Ckopoctb | Tabmuna c.215 1 2

CBeTOBBIE BOJHEIL.

SJICKTPOMArHUTHBIX
QJICKTPOMAruMTHEIX BOJIH.
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22. | CeroBble BOJHBI. 3aKOHBI OTpakeHUsi W mpenomsienusi ceera. | O.1, ¢.224-247. 1 19
JIunzel. ['1a3 kak onTU4eckas cucTema. '
23. | JladopaTopHas paGora Ne 3. IToBT. O.1,
Wzyuenune naTepdepeHInn 1 TUPpaKkIuy CBETa c.224-247, 1 2
24. | JlaGopaTtopHasi padoTa Ne 3. [Togr. O.1,
N3yuenune naTepdepeHInu u nudpakiuy CBeTa c.224-247, . 2
CamocrosiTesqbHast padoralloaroroBka k mabopatopHoit padore Ne 3. 1 2
CamocrosiTesbHas padora IlogroroBka coobmenuii mo teme: «lIpoGremsl u rurueHa 1 9
3pEHHS», JIP.
Tema 5. JjieMeHTbl KBAHTOBOM (PM3UKH 3
Tema 5.1. Coaep:xanue y4eOHOro MaTepHuaJia 3
DIJIeMEHTHI KBAHTOBOM 25. | KBanToBble cBoiicTBa cBeTa. KBanToBas runore3a IlnaHka. 0.1, c. 248-259; 1 9
[()73709% C.259
26. | ®duzuka aroma. Moxenu ctpoeHusi atoma. Ombeir Pesepdopma. | O.1, c. 260-306 1 9
CocTaB U CTpOCHHE aTOMHOTO SIJIpa.
CamocrosiTesibHasi padora [loaroroBka cooOmieHud 1O Teme: «IKOJIOTUYECKH YHUCThIE
UCTOYHHUKH SHEprum», «MHUpOBbIE aTOMHBIE KaTaCTPO(bI», «IKOIOTHMYECKUE TMPOOIEMBI 1 2
ATOMHOM SHEPTETUKUY JIP.
Tema 6. BecesienHasi u eé 3BoJIIOLMS 3
Tema 6.1. Coaepsxkanue yueOHOro MmaTepuasa 3
Bcenennas u e€ 35. | luddepenuupoBanHblii 3aU€T. 1 3
IBOJIIOTIHA. 36. | luddepennupoBanHblii 3a4ET. 1 3
CamocrosTeabHas padoralloaroroska coobmenuii mno reme: «BceeneHHas u €€ 3BOTIOLUAY, 1 2
«CoBpemenHast pu3nyeckas KapTUHA MUPAY.
BCET'O ITO PA3JIEJLY: 42
Pazpnen 2. XUMUSA
1.1. O0masi ¥ HeopraHuvecKasi XuMHs 14
Tema 1.1. Conepxanue y4eOHOro MaTepuaJia
ITonsATHS U 3aKOHBI 1 | Ipenmer xummuu. BemectBo. AtoM. Monekyna. XuMHUYECKHH 0.2, c.3-7 1 1
XUMHH 2 | BJeMEHT, MPOCThIe M CIIOKHBIE BEHIECTBA. AJUIOTPONHUS U ee 1

ITPUYNHBI.
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3 | U3mepenne BemecTBa. OCHOBHBIE 3aKOHBI XUMHUH. Macca aTOMOB H 0.1, c.14-18 1
4 | monekys. AToMHas eauHHIAa Macchl. OTHOCUTEIbHAs aTOMHAsL U 1
MOJIEKYJISIPHAsI MACChI
Tema 1.2. Conepxanne yueOHOr0 MaTepHuaJia
[Tepuoanueckas 5 |Ilepuomuueckass cucTeMa XUMHYeCKHx dnaementoB JI. U 0.2, c.10-16 1 1
cucreMa 6 | MenneneeBa kak rpaduyeckoe orobOpaxkenue Ilepmommaeckoro 1
XUMHUYECKHUX 3akoHa. llepuonuueckuit 3akoH. 3aKOHOMEPHOCTH W3MEHEHHS
AJIEMEHTOB CTPOEHUS IIEKTPOHHBIX 000JI0UEK aTOMOB.
J.N.Menneneera
Tema 1.3. Coaep:xkanue y4eOHOIo MmaTepuaJa
CrtpoeHue BelecTBa
7 | Ilpupona xummueckoil cBs3u. KoBanentHas cBsi3p: HemossapHas u | 0.2, c. 32-39 1 1
8 | momsipHas. Monnas cBsi3b. KaTuoHbl M aHMOHBI. Mertamnueckas 1
cBs3b. Bomopoanas cBs3b.  B3auMOCBA3b  KPHUCTAUITMUECKHX
PEIIETOK BEMIECTB C PA3IMYHBIMU THITAMHA XHMHUYECKOU CBSI3H
Tema 1.4. Conepxanue y4eOHOro MaTepuaJia
Bona. PactBophl 9 | ®usnueckue U XUMUYECKHE CBOMCTBA BOJIbI. PacTBOpeHME TBEPIABIX 0.2, c. 32-39 1 1
10 | BemecTB u ra3oB. MaccoBas 7107151 BEMIECTBA B paCTBOPE KaK CIIOCO0 1
BBIPKEHUS COCTaBa PacTBOPA
Tema 1.5. Conepxanne yueOHOr0o MaTepHuaJia
Xumuueckue peakuuu | 11 | [ToHsiTHE 0 XMMWYECKOW peakiuu. TUIbl XUMUYECKUX PEaKIIUi. 0.2, ¢.52-60 1 1
12 | CxopocTb peakiuu U (hakTOpbl, OT KOTOPBIX OHA 3aBUCHUT. TerIoBOM 1
b PEeKT XUMHUIECKON peakIuu
13 | Xumudeckoe paBHOBECHE U CIIOCOOBI €T0 CMEIICHHSI. 0.2,c.71-74 1 1
14 1
2. 1. Oprannyeckasi XuMust 35

Tema 2.1

| Conep:xxkanue yueOHOr0o MaTepHaJia
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OCHOBHBI€E TTOHITHS
OpPraHMYECKON XHUMHH
Y TCOPHS CTPOCHUS
OpPraHUYECKHUX
COEIMHEHUN

15
16

IIpeamer opranuyeckoil xumuu. [IpuponHslie, HICKyCCTBEHHBIE U
CHUHTETUYECKHE OpraHNYeCcKHe BELIECTBA. CpaBHeHue
OpraHMYECKMX BEUIECTB C HEOPraHMYECKMMM. BajleHTHOCTS.
XHMHUYECKOE CTPOCHUE KaK IOpANOK COCIMHEHHS aTOMOB B
MOJIEKYJIbl 110 BAJIEHTHOCTH. Teopusi CTPOEHHMS OPraHHYeCKHX
coenuHenuii A.M. BytiepoBa. OCHOBHBIE MOJIOKEHHUS TEOPHUHU
XUMHUYECKOr0 CTpoeHus. HM3omepus u unsomepbl. XUMHUYECKHE
(dbopMyJIIBI M MOZIETTH MOJIEKYJI B OPTaHUYE€CKON XUMUHU

0O.1,c.4-14

17
18

Knaccupukanust opranmyeckux BemecTB. Kitaccudukanus
BEIIECTB [0 CTPOCHUIO YIVIEPOAHOTO CKEJIeTa M  HAIAYHUIO
¢yskumonanpHeix  rpynmn. Kiuaccmpukaunusi peakuuii B
opraHu4eckoil xummuu. Peakiuu npucoenuHenus (ruJpupoBaHus,
rajJloreHUPOBaHMsl, THAPOralOreHNPOBaHus, TuIpatanun). Peakuun
OTILEIUICHUS (eruapupoBaHus, JNEruApOraJloreHupOBaHus,
neruapaTtauuu). Peakiuu 3amemenus. Peakunu nzomepusanuu

0.1, ¢.22-25

CamocrosiTesibHas padora:

CocraBieHne TaOINIBI
CocraBieHHE KOHCIIEKTa
CocraBiieHHE COOOIICHUS
[ToaroroBka nmpe3eHTaunm

TemaTuka foMamIHUX 3aJaHUN

Kuzub u gestenbHocth A.M. byTieposa
BuranmusMm u ero kpax

Ponp oTedecTBEHHBIX YUYEHBIX B CTAHOBJIEHUU U Pa3BUTUA MHUPOBOW OPraHUMYECKOM

XUMHHN
COBpeMCHHLIC NpcaAcCTaBJICHUA O TCOPHUH XMMHUUYCCKOT'O CTPOCHMA

Tema 2.2
YrieBogopoasl
Y UX PUPOIHBIE
HCTOYHUKU

Conep:xxkanue yueOHOro MaTepuaJia

19
20

AJIKaHbI: TOMOJIOTUYECKHH Psijl, ©30MEPUS U HOMEHKJIATypa
aJIKaHOB

XUMHUYECKHE CBOWCTBAa ajKaHOB (MeTaHa, »5TaHA): TOPEHHE,
3aMeIleHUE, pa3IoKeHue, JeruapupoBanre. [[pumeHenue aakaHoB
Ha OCHOBE CBOWCTB

0.1, ¢.25-35
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21
22

OTHIIEH, €ro MOJTy4YECHUE (merugpupoBaHUEM JTaHa,
JIENOIMMEpPHU3aLue nonusTUIIeHa). [ oMonoruueckuit psn,
U30MepHs, HOMEHKIIaTypa alkeHOB. /[ueHsl u kayuyku. [lonsatue o
JMEHAaX KakK yIJEeBOJOpOJaX C JABYMS JIBOMHBIMH CBSI3SIMHU.
ConpspkeHHble TueHbl. XUMHYECKHe cBoiicTBa OytanueHa-1,3 u
u3omnpeHa: obOeclBeuMBaHUEe OPOMHOW BOJIbI M TMOJMMEpHU3ALMS B
Kaydyyku. HarypanbpHblil 1 CHHTETHUECKHE KayuyKkH. Pe3una

0.1, c.43-49

22
23

Ankunbl. AuetuieH. XUMUYECKUE CBOMCTBA alleTUJICHA: TOPEHHUE,
obecriBeunBaHre OPOMHOM BOBI, TPUCOEAMHEHNE XJIOPOBOAOPOIA
u rtugpatanud. I[lpuMeHeHue aleTWieHa Ha OCHOBE CBOWMCTB.
MesxkiiaccoBasi U30MepHsl C aJIKaIMeHAMHU

0.1, c.60-66

24
25

Apenbl. benzon. Xumuueckue CcBoicTBa O€H305la: TOpPEHUE,
peakuuu 3aMeleHus (ranoreHupoBaHuUE, HUTPOBAaHUE).
[Tpumenenue GeHzona

[TpupoiHbIE HCTOYHHMKHU YTIIeBO0Po10B. [Ipupoaneiii ra3. Hedh.

0.1, c.66-77

CamocrosiTesibHas padora:

CocraBieHue KOHCIIEKTa
CocraieHne cooOImeHus
[ToaroToBKa Mpe3eHTAIMI HAITMCAHNUE COOOIICHUH 11O TEMaM:

DKOJIOTHYECKHUE ACIIEKThI UCIIOJIb30BaHUS YIIICBOAOPOOHOTO ChIPbA.

HcTopust OTKpHITUSL U pa3pabOTKU ra30BbIX M HEPTSIHBIX MECTOPOXKAeHUN B PO

Tema 2.3.
Kucnopoacoaepkarniu
€ OpTaHUYECKUe
COEIUHEHHUS

Conep:xxanue yueOHOro MaTepuaJia

26
27

Cruprsl. [Tonyyenue 3TaHosa OpoKeHUEM TIFOKO3bI M THApPATAIINCH
sTIwieHa. [ mapokcuiibHas rpynma Kak GyHKIuonansHas. [lonstue o
MPEACIbHBIX OJHOATOMHBIX CHOUPTaX. XWUMHYECKHE CBOMCTBA
ATaHOJIa: B3aMMOJICHCTBHE C HATpHEM, OOpa30BaHUE MPOCTHIX H
CJIOXHBIX (PUPOB, OKUCIICHHUE B anberul. [[puMeHenne 3Tanona Ha
OCHOBE CBOMCTB.

0.1, c.88-94

28
29

rJ'IPIHepPIH KakK MpeaACTaBUTCIIb MHOI'0ATOMHBIX CIIUPTOB.
KauecTBennas pCaknysa Ha MHOI'OAaTOMHBIC CIIMPTHI. HpI/IMeHeHI/IC
MNIMOCPHUHA

0.1, ¢.100-105
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30 | ®enon. Bzaumuoe BnmsHMEe atoMoB B Mojekyne ¢enona. | O.1,c.105-111 1
31 | ®usnueckue U XUMUYECKHUE CBOMCTBA (heHosa. BaumopeicTBue ¢

THJIPOKCUIOM HaTpHs U a30THOM kucnotoi. [Ipumenenue ¢penomna Ha

OCHOBE CBOMCTB
32 | Anpnerunsl. [lonstue o6 ampaerugax. AnpaerugHas rpymmna kak | O.1,c¢.111-116 1
33 | dynkunoHanbHas. PopManbAeTul U €ro CBOMCTBA: OKUCICHHUE B

COOTBETCTBYIOIIYIO KUCIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIINI

cnupt. [lomydenue anmpAErHIOB OKHCICHHEM COOTBETCTBYIOLIMX

cnuptoB. [Ipumenenne Gopmanbaeriuia Ha OCHOBE €r0 CBOWCTB
34 | KapOonoBeie kuciotel [lonatne o xapOonoBeix kuciotax. | O.1,c.120-126 1
35 | KapOokcunpHasi rpynma kak (yHKIHOHAIBbHAS. [ OMOJIOTHYECKHiA

PSI pEJeNIbHBIX OAHOOCHOBHBIX KAPOOHOBBIX KUCIIOT
36 | [lomydyenne KapOOHOBBIX KHCIOT OKucieHueMm anpaeruaon. | O.1,c.126-132 1
37 | XuMH4yecKue CBOMCTBA YKCYCHOW KHCIIOTBI: OOIIME CBOMCTBA C

MUHEPATLHBIMU KHCIIOTaMH u peakuus

srepuukanuu. [[puMeHeHne yKCYCHOM KHCJIOTHI Ha OCHOBE

CBOMCTB. BbIcIIne )XMUpHBIE KUCIOTHI HA IPUMEPE NAIIbMUTUHOBOM U

CT€apPUHOBOM
38 | Cnoxuble a¢upsl u xuphl. [lomyderue cinoxubix 3gupos peakiueit | O.1, ¢.135-146 1
39 | orepuduxanuu. CnoxxkHeie 3GHUPHI B MNPUPOAE, HX 3HAUYCHHUE.

[Ipumenenue clIOXKHBIX 3(UPOB HA OCHOBE CBOMCTB. CIIOKHBIC

a¢upsl B Ipupojie, ux 3HadeHue. [I[pumeHenue caoxxHbIX 3pUpoB Ha

OCHOBE CBOMCTB
40 | XKups! kak cnoxkusie 3¢upsl. Knaccudukarms xupos. Xumuueckue | 0.1, c.139-146 1
41 |cBoiicTBa JKMpPOB: THUAPOJIM3 M  THUAPUPOBAHHME  KHUAKUX

)KUpOB. [IprMeHeHNe KUPOB HA OCHOBE CBOMCTB. Mblia
42 | YrneBoasl. YTiieBoAbpl, ux  Kiaccudukarmusa:  MoHocaxapunel | O.1, ¢.146-162 1
43 | (rmroko3a, (pyKTO3a), aucaxapuabl (caxapos3a) W MOJUcaxapHuibl

(KpaxmaJt U LeJUTI0J103a)
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CamocrosTesbHas padora: [loaroToBUTH COOOIIEHUS TIO TEME:

AJKOTOIM3M U eT0 NpodUIakTuKa

MypaBbprHas KUCIOTa B IPUPOJE, HAYKE U IPOU3BOJCTBE

Uctopus ykcyca

CrnosxHble 3(pUpbl U UX 3HaYEHHUE B PUPOJIE, OBITY U IPOU3BOJICTBE
JKupbl Kak TPOAYKT NUTAHUS U XUMHYECKOE ChIPbE

3amMeHa KUPOB B TEXHUKE HEMUIIEBBIM ChIPhEM

HexBatka MpOaAOBOJILCTBHUA KakK riodanbHas np06J1eMa YCJIOBCUCCTBA U IIYTHU €€

peleHus

CpencTBa rUTHEHBI HA OCHOBE KHCIIOPOJICOCPIKAIIMX OPTaHUYECKUX COCTMHCHHIMA
Cunretnueckue Moromue cpeactsa (CMC): TOoCTOMHCTBA U HEJIOCTATKU

Tema 2.4.
A3oTtcoaepxaiue
OpraHNu4YeCKUe
COEMHECHMUS.
[Tonmmepsl

Conep:xxanue yueOHOro MaTepuaJia

44
45

Awmunsl [lonsitne 006 amuHax. Aunmdatudyeckue amMuHBI, HX
KJIaccu(uKaIys ¥ HOMEHKJIATypa.

0.1, c.169-174

46
47

AHI/IJ'II/IH, KaK OpraHM4YCCKOC OCHOBAHUC. HonyquHe AaHWJINHa H3
HI/ITp06eH30J'Ia. HpI/IMeHeHI/Ie AHWJIMHA HA OCHOBE CBOMCTB

0.1, c.169-174

48
49

KoHnTponrsnas padora

CamocrosiTesibHas padora

CocraBieHne TaOJIHIbI

CocraBiieHne KOHCIICKTa

CocraBieHue coOOIEeHUS

[ToaroroBka npe3eHTalMi

Hanucanne cooOnieHuii mo teme:

benku ux ponb B )KU3HH YeIOBEKa
AMUHOKHUCTIOTBI ,MCTOPHS OTKPBITUS
[TonumMepsl :MmoJiydeHne | UCIOIb30BAHUE

I e L

BCEI'O 11O PA3ZJIEJIY:

49

Paznen 3. BUOJIOT'USA

Beenenne

1.

Kupass mpupoma kak oOOBEKT H3yueHUs Ouonoruu. MeTojbl
UCCJIEAOBaHUs dKUBOW MPUPOJIbI B OMOJIOTHH.

0.1.c.6-10

1,2
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2. | Onpenenenue KU3HU. Y POBHU OPTaHU3ALNH KU3HH. 0.1.c.6-10 1 2
CamocrosiTeJibHasi padoT:YPOBHU OpraHU3allUU KU3HU. 2 2
Tema 1. Knerka Conepxanue y4eOHOro MaTepuaJia 12
3. | Uctopus m3ydenus kieTkd. OCHOBHBIE MOJIOKEHUS KIETOYHOMN 0.1, c.12-13 1 2
TEOPUHU.
4. | Knerka — cTpyKTypHO-(pyHKIMOHATbHAS (J€MEHTapHAsA) €AMHULIA 0.1, c.12-13 1 2
KU3HU.
5. | Xumuueckast opranu3anus KIeTKu. Poib BOAbl Kak pacTBOPHUTENS U KOHCITEKT 1 2
OCHOBHOT'O KOMIIOHEHTA BHYTPEHHEH cpejibl OpraHM3MOB.
6. | benku, yrneBoJibl, )KUPHI B KIETKE. 0.1, c.14-21 1 2
7. | Crpoenue knetku. [IpokapuoTsl U 3yKapHOThl — HU3ILIKE U BBICIINE 0.1, c.25-35 1 2
KJIETOYHBblE OpraHu3mbl. OCHOBHBIE CTPYKTYpHbIE€ KOMITIOHEHTBI
KJIETKH SYKapHOT.
8. | Bupycsl u 6akTepuodaru. 0.1, ¢.36-39 1 2
9. |Crpyktypa W (YHKIIUE XpOMOCOM. AYyTOCOMBI U TIOJIOBBHIE 0.1, ¢.25-35 1 2
XPOMOCOMBI.
10. | 'eHeTnyeckuii KOI. 1 2
11. | X)KusHeHHbIH HUKI KIeTKH. MUTO3. 1 3
12. 1
13. | [IpakTuyeckoe 3ansitue Nel. 0(pOpPMHTH OTUET 1 3
14. | HaGnroneHre KIETOK paCTEHU M AKUBOTHBIX T0JI MUKPOCKOIIOM Ha 1
TOTOBOM TIpemnapare.
CamocrosiTesqibHas padora: Heopranuyeckue BeniecTBa B COCTaBE KIETKH.
CamocrosiTesbHas padora: CTpoeHHE HYKJIEOTHI0B U CTPYKTYpPa MOJIMHYKIECOTHIHBIX
neneit JIHK u PHK, ATO®.
CamocrosTeabHasi padora: Bupycsl — Bo30yauTen HHPEKITMOHHBIX 3a00JIeBaHNUIT; 2 2

MTOHSATHE 00 OHKOBUPYCAX.
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CamocrosTesabHast padora: Bupyc ummynonedunura gyenoseka (BUY). [Ipodunakruka 2 2
BUY-undexuun
Tema 2. Opranuszm Conepxanne yueOHOro MaTepHuaJia 18

15. | Opranusm — equHoe 1enoe. MHOrooo6pasue opranu3MoB. KOHCIIEKT 1 2

16. | CmocoOHOCTh K CaMOBOCTIPOM3BEIICHUI0O — OJHA W3 OCHOBHBIX 0.1, ¢.57-59 1 2
0COOEHHOCTEHN KUBBIX OPraHU3MOB.

17. | TlonoBoli mpollecc W TOJOBOE pa3MHOXKEHHE. becronoe u 0.1, c.60-62 1 2

18. | BereraTuBHOE  pa3MHOXKEHUE OmonoTBOpeHUe,  €ro 1
OMOJIOrHYEeCcKOe 3HAUCHHUE.

19. | IlonsTue 00 MHAMBHUAYaTFHOM (OHTOT€HE3), SMOPHOHATHLHOM 0.1, c.67-74 1 2

20. (3M6pI/IOFer{eS) u HOCT3M6pI/IVOHaJ'II>HOM pazButuu. CX0ACTBO 1

3apOJIBIIICH TIPEICTAaBUTENICH Pa3HBIX TPYMI MO3BOHOYHBIX KaK
CBUJIETEJILCTBO HMX HBOJIIOIIMOHHOIO POJCTBA.

21. | O0mue mpencTaBiIeHUs O HACICJICTBEHHOCTH W H3MEHYHBOCTH. 0.1, ¢.78-101 1 2
['eHeTHyecKas TEPMUHOJIOTHS U CUMBOJIMKA.

22. | 3akoHomepHocTH HacienoBanus. HacnemoBanmme mnpusnHakoB y | O.1,c¢.78-101 1 2
yesoBeka. [1010BbIe XPOMOCOMBI.

23. | Cuenniennoe ¢ mojoM HaciemoBaHue. HacnencrBennwle Ooisesnm | O.1, ¢.104-108 1 2

24. | yenoBeka, UX IPUYHUHBI U MPOPUTAKTHKA. 1

25. | CoBpeMeHHBIC TIPEACTABIICHUS O T€HE W TeHOME. | eHeTHdecKue KOHCITEKT 1 2

26. | 3akoHOMepHOCTH  uW3MeHuuBocTH.  Kiaccudukamus — dopm 1
U3MEHUYMBOCTH. BiusiHre MyTareHOB Ha OpraHU3M YeJlOBeKa.

27. | llpenmer, 3amaum W  MeTonbl  cenmeknuu. [enermueckuwe | O.1,c.117-137 1 2
3aKOHOMepHOCTH cenekuuu. Yuyenne H. M. BaBuioBa o ueHTtpax
MHOT000pa3usi U NPOUCXOKIACHHSI KYJIbTYPHBIX PACTCHHIM.

28. | buoTexHOJIOTHSI, €€ JOCTHKEHUS, IEPCIICKTHBBI PA3BUTHS KOHCIICKT 1 2
IIpakTuyeckoe 3ansitue Ne 2. 0pOpPMHTH OTUET 1 3

29. | Pemmenne sieMeHTapHBIX TEHETHYECKHUX 3a/1a4. 1

30. | MoHOrnOpHJIHOE CKpEeNIMBaHHE.
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IIpakTnueckoe 3ansTue Ne3

31. | JJuruGpugHoe CKpemuBaHue opopMuTB OTUET 1 3
32. | HacnenoBaHue CBA3aHHOE C MOJIOM. 1
CamocrosiTesibHasi padora: VHouBHayanbHOE pa3BUTHE YEJIOBEKA M €r0 BO3MOJXKHBIC 2 2
HapYIICHUSI.
CamocrosiTesqibHas padora: HacneacTBeHHble 00JI€3HN YellOBEKa, UX MPUYUHBI U 2 2
po¢uIaKTHKA.
Tema 3. Bug Conepxanne yueOHOr0o MaTepHuaJia 12
33. | DBoMOLIMOHHAS TEOpHs U €€ poJib B hopmupoBanuu copemennou | 0.1, c.144-151 1 2
34. | ecTeCTBEHHO- HAy4yHON KapTHHbBI MHUpa. Buu, ero kputepuu. 1
[Monynsus kKak CTPYKTypHAs €IUHUIA BUA W SBOJFOIUH.
35. | 3nauenue pabor K. Jlunnes, XK.b. Jlamapka B KOHCIIEKT 1 2
36. | pa3BUTUN DBOJIOIMOHHBIX HJEH B OHONOTHUU. DBOIIOIMOHHOE 1
yuenue Y. /lapsuna.
37. | PesynbpraTel sBomtonu. CoxpaHenwe MHoroodOpasusi BuaoB kak | O.1,c.158-167 1 2
38. | ocHOBa ycTolunBOro pa3Butusi 6uochepsl. [IpUuunHbI BRIMUpPAHHS 1
BUJ0B. bruonornyeckuii mporpecc u OMOJIOTMYECKUI perpecc.
39. | T'umoTe3pl  MPOUCXOXKIEHUS JKU3HMU. YciaoxkHeHue kuBbiX | O.1,c.222-237 1 2
40. | opranu3MoB Ha 3emiie B TIPOIECCE IBOIOINMHA. AHTPOIIOTEHE3 U €ro 1
3aKkoHOMepHOCTH.  Jloka3aTenmbCcTBa  POJACTBA  YeNOBEKa  C
MJIEKOTUTAIOIIMMHU KUBOTHBIMH.
41. | DKomornvyeckue (baxTops aHTPOIIOTeHe3a: ycnoxknenue | O.1, ¢.238-253 1 2
42. | MOMyJSIMOHHON CTPYKTYphl BHJIA, U3TOTOBJICHHE OPYIUU Tpya, 1
nepexoJ OT PACTUTEIBHOTO K CMEUIAaHHOMY THWIy MHUTaHUA,
UCIOJIb30BaHKuE OTHs. [losBIIeHHe MBICIUTENBHON eATeIbHOCTH U
YJIEHOPa31ebHOU peur. [IporcXokIeHNE YETOBEYECKUX pac.
43. | IlpakTueckoe 3ansaTue Ne 4, 0(pOpPMHTH OTUET 1 3
44. | Onucanue ocoOeii Buaa Mo MOPGHOJIOTHIECKOMY KPUTEPHIO. 1
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CamocrosiTesibHas padora: [Ipoucxox/ieHue 4eI0BEYECKUX pac. 2 2
Tema 4. Ixocucremsl | Coaep:xanue y4eOHOro MaTepHuaJia 12
45. | TlpenMet 1 3a7a4u 9KOJIOTHH: yueHue o0 skoiornyeckux dakropax, | 0.1, c.255-256 1 2
y4eHHe 0 cooOIIeCTBaX OPraHu3MOB, yueHue o duocdepe.
46. | Oxomormyeckue  (akTopel, ocoOeHHocTH mXx BozuekcTBusa. | 0.1, ¢.256-262 1 2
DKoJorudeckas XxapakTepucTika Buaa. [lorsTie 06 SK0I0rHuecKux
cuctemax. Llenu nutanus, TpoPuuecKkue ypoBHH.
47. | buoreoneno3 Kkak »JKocucrema. bwuorenos3 wu Owmorom kak | O.1,c.262-296 1 2
48. | KOMIIOHEHTHI OMOre0IeH03Aa. 1
49. | buocdepa — rmobanpHast skocucrema. Yuenne B. U. Bepuanckoroo | 0.1, ¢.306-312
50. | 6uoctepe. Ponwp xuBBIX oOpranm3smMoB B Owuocdepe. buomacca. 2
buonornyeckunii KpyroBopor.
51. | UckyccTBEeHHBIE cooO1ecTBa - arpo’KOCHUCTEMBI u 1 2
52. | ypOOIKOCHUCTEMBI. KOHCTICKT 1
53. | [IpakTuyeckoe 3ansitue Ne 5. 0(pOpPMHTH OTUET 1 3
54. | CocraBiieHUE cCXeM Iepejauu BEIIECTB U SJHEPTUu (1ienei MuTaHus;). 1
55. | [IpakTuyeckoe 3ansitue Ne 6. 0pOpPMHTH OTUET 1 3
56. | Pemenue 3K010rH4ecKux 3aaad. 1
CamocTrosiTesbHasi padoTa: bruolieHo3 1 OMOTON Kak KOMIIOHEHTHI OroreorieHo3a. buocdepa 2 2
—rnobanbHas 3kocucteMa. Yuenue B. 1. Bepraackoro o 6uocdepe. Posb KUBBIX OpraHu3MOB
B Onocdepe. buomacca. buonornueckuii KpyroBopoT (Ha MpuMepe KPyroBopoTa yriepoaa).
CamocrosiTesibHasi padoTa: OCHOBHBIC HAMPABIECHUS BO3ICHCTBUS YelloBeKa Ha Onocdepy. 2 2
Tpancdopmaryst ecTECTBEHHBIX HKOJIOTHYECKUX cUcTeM. OCOOCHHOCTH arpO3KOCHUCTEM.
Tema 7. Coaep:xaHue yueOHOr0 MaTepuaJia 4 2
Buonuxka 57 | BuoHMKa Kak OJHO W3 HAIPaBICHUH OMOIOTMM M KHOEPHETHKH, 1 2
58 1

paccMaTpuBaroIee 0COOEHHOCTH MOphOPHU3NOTOTHIECKOM
OpraHu3alliy JKUBBIX OPraHM3MOB M MX HCIOJB30BaHUE IS
CO3IaHUsI COBEPUICHHBIX TEXHHYECKUX CHUCTEM M YCTPOWCTB MO
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AHAJIOTMU C)KUBBIMH CHCTEMaMHU.
59 | Kontponbhas pabora 1
60
1
1
BCEI'O 11O PA3JIEJIY: 60
BCEI'O: 151

Js XapaKTEepUCTHUKN YPOBHEH OCBOCHHSI y4€OHOTO MaTepraia NCIOIB3YIOTCS CIeAyIONe 0003HAYCHUS:
1-o3HakoMuUTENbHBIN (Y3HABAaHHE PaHEE N3yUYEHHBIX 00BEKTOB, CBOMCTB);

2—penpoAyKTUBHBIN (BBINOIHEHUE AE€ATEIBHOCTH 110 00pa3ily, MHCTPYKLUHU WU MO/ PYKOBOACTBOM);
3-TIpOAYKTUBHBIN (IJIAHUPOBAHUE U CAMOCTOSITETILHOE BBIIIOJIHEHUE 1€ATEIbHOCTH)
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4. YCJIIOBUSA PEAINBAIIUU YYUEBHOI'O ITIPEJJMETA
«ECTECTBO3HAHMUE)»

4.1. MaTepuaJbHO-TeXHHYECKOe o0ecrieyeHHe

Peanmuzanus nporpamMmbl JUCHMIUIMHBI TpeOyeT Hamuuus Y4eOHBIX KaOWHETOB
«Dusuka» 1 «XuMUU U OUOTOTHI.

[Tomemniennst kKaOMHETOB (PU3MKM, XMMUU M OWOJIOTUM JOJDKHBI YIOBJIETBOPATH
TpeboBanusiM CaHUTAPHO-MHUIEMUOIOTHYECKUX TpaBuil u HopMmaTuBoB (CanlluH 2.4.2
Nel78-02) u ObITh OCHAIIEHBI THUIOBBIM O00OPYIOBAaHHEM, YKAa3aHHBIM B HACTOSLIUX
TpeOOBaHUSAX, B TOM 4YHUCJE CIEUUATU3UPOBAHHONW YyuyeOHOW MeOelbl0 U CpelCTBAMHU
oOyuyeHMs, JOCTaTOYHBIMHM JJIsi BBINOJHEHUS TpeOOBaHM K YPOBHIO MOATOTOBKU
00yJaroIIMXCS.

B cocraB y4yeOHO-METOIMYECKOTO U MAaTepUaTbHO-TEXHMUYECKOIO OCHALICHUS
KaOMHETOB BXOJSAT:

e MHOTO()YHKIIMOHATIBHBIA KOMILIEKC TPEIO01aBaTels;

e HaTypajbHble OOBEKTHl, MOJAEIH, NPUOOPHI W HAOOPBI Uil IOCTAHOBKU
JEMOHCTPALMOHHOIO U YYEHUYECKOTO SKCIIEPUMEHTA;

e HarJIsiHbIE TOCOOUS (KOMIUIEKTHI Y4eOHBIX TaOIuI, I1akaTol: « Du3ndyeckue BeIu-
YyuHbl M (YyHAAMEHTAJIBHBIE KOHCTaHThD», «MexnyHapoaHas cucrema enuHul CHy,
«Ilepuoanueckas cucrema xumuueckux snementos /I.11. Menneneena);

e JIEMOHCTpAllMOHHOE U JabopaTopHOe 00O0pyaoBaHHE (OOIIEro Ha3HAYEHUS U
TeMaTU4YecKue Habopbl);

® CTaTMYECKHUE, IEMOHCTPALMOHHBIE MOJIEIN U MAKETHI;

e [ICYATHBIE ¥ SKPAHHO-3BYKOBBIE CPEJCTBA OOYUECHHUS;

e TCO: wuHTEpakTHBHAas JIOCKa, HOYTOYK, MYJbTUMEIUNUHBII IPOEKTOD;
ayJIMOKOJIOHKH; SKPaH;

e CpE/CTBA HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTUH;

® PEaKTUBBI;

e [IEPEYHU OCHOBHOM U JIONOJIHUTEIBHON yUeOHOH INTEPATYPBI;

® METOAMYECKHE PEKOMEH/IALMU 110 BBIOJIHEHUIO J1a00paTOPHbIX padoT;

e BCIIOMOTaTelbHOE 000PYOBaHNE U UHCTPYKLIUY;

e OuOMHMOTEUHBIN (HOHI.

4.2. UapopmanmonHoe odecnevyeHue
IlepeyeHb y4eOHMKOB, Y4eOHO-METOAMYECKOI M JONOJHUTEJIbHOM JIUTEPATYPbI,
HNuTepHeT-pecypcos



OCHOBHBIEC HCTOYHHUKH:
[To pazneny «Pusuka:
1.Camoiinenko IL.W. EcrecrBo3nanue. ®Ouszuka: VYueOHUK Juisi CTYyACHTOB
yupexaeHun cpel. npod. oopaszoBanus - M.: M3narenbckuit neHTp «Akagemus», 2019. —
336c.

ITo pazneny «Xumus»:
1.EcrectBo3nanne. Xumus : yued. Ui CTyA. ydYpekaeHHd cpea. mpod.

obpazopanus/ O.C.I'abpuensn, U.I.OctpoymoB. — M.: M3narenbckuii HEHTP «AKaaeMus»,
2017. — 240 c.

ITo pazneny «buonorus»:

1. EcrectBo3Hanue. buonorus : y4ueb. uist CTyA. yUpexaeHuid cpe. mpod.
obpa3zoBanusi/JI.A.IlapurytuHa. - 2-e m3a.— M.: U3narensckuii neHTp «Akanemusy», 2020.
—352c.

JloTIOTHUTETbHBIE UCTOYHHKHU:

1. MancypoB A.H. EcrectBoznanue 10 — 11 k1 - M. [Ipoda,2013. — 345 c.

2. Tabpuensa U.I'.EctectBo3nanue 10 — 11 ki - M. JIpoda,2013 — 457 c.

3. Tlerpocosa P.A., I'omos B.II., CuBornazos B.U., Ctpayn E.K. «kEcTtecTBOo3HaHUE U
OCHOBEI 3KoJIorum». — M., Academia, 2010.

4. TumodeeBa C.C., Measenesa C.A., JlapuonoBa E.}FO. «OcHOBBI COBpeMEHHOTO
€CTECTBO3HAHUA M 3KOJOTHs»: - PocToB-Ha-/{ony «Penukcey, 2004

5. Jyonumena T.5. KoHuenmuu coBpeMEHHOTO €CTECTBO3HAHUSA: Y uel. mocooue ais
ctyn. By3oB — 5-e u3n., nepepad. u non. — M.: Akagemus, 2003. — 608 c.

6. Enxwuna JI. B. buosnorus. Beck mkonbHbIH Kype B Tabimnax. — M., 2010.

7. T'abpuensa O. C., OctpoymoB U. I'. Xumusa nns npodeccuil u crnenuaibHOCTEN
COLIMATBHO-3KOHOMHYECKOTO U TYMaHUTAPHOTO PO MIIeH: YYCOHUK IS CTY. YUPESIKICHHMA
cpen. mpod. obpazoBanus. — M., 2014.

8. T'abpuensta O.C. Xumus. [Ipaktukym: yue6. mocodue. — M., 2014.

9. Tabpuensna O.C. u ap. Xumusd. TecTsl, 3a1a4u U ynpaxxHeHus: yue0. mocodue. —
M., 2014.

10.T'abpuensn O.C. Xumus. [locobue mns moarorosku k EI'D: yue6. mocobue. — M.,
2014.

WuTepHeT-pecypehl:
http://vschool.km.ru - BupryansHslii penetutop mo ¢pusuke.
http://archive.1september.ru- I'azera “1 ceHTSIOps
http://experiment.edu.ru - KoyuIeKIUsA ONBITOB
http://www.spin.nw.ru - TecTtsl ¥ 3a1a4u
http://www.gomulina.orc.ru - BupTyanbHblii METOAUYECKHIT KAOUHET.
www. hemi. wallst. ru («Xumust. O6pa30BaTEIbHbIN CANT IS IIKOJIBHUKOBY).
www. alhimikov. net (OOpa3oBaTenbHBII CAlT AJIS IKOJIHHUKOB).
www. chem. msu. su (QnexTpoHHass GMOINOTEKA IO XUMHH).
www. hvsh. ru (xypHan «XuMus B MKOJIE»).

10 www. hij. ru (kypHan « XUMHUS U KUZHBY).

11.www. biology. asvu. ru (Bcs Owuonorus. CoBpemMeHHass OHMOJIOTHS, CTaThH,
HOBOCTH, OMOJTHMOTEKA).

12. www.fcior.edu.ru (®eaepanbHblii 1eHTp HHPOPMAIIMOHHO-00pa30BaTEIbHBIX

pECYpPCOB).

©CoNORWNE
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http://vschool.km.ru/
http://archive.1september.ru/fiz/
http://experiment.edu.ru/
http://www.spin.nw.ru/thermo/index.html
http://www.gomulina.orc.ru/
http://www.fcior.edu.ru/

13. www.dic.academic.ru (Axagemuk. CioBapu ¥ SHITUKIONCINN ).

14. www.booksgid.com (Books Gid. Diekrpornast 6uOIHOTEKA).

15. www.globalteka.ru (I'mo6anteka. I'mobanpHas OMOIMOTEKA HAYYHBIX PECYPCOB).

16. www.window.edu.ru (Eaunoe okHO g0cTyma K 00pa3oBaTeabHbIM pECypcam).

17. www.st-books.ru (JIyumas yueOHas qureparypa).

18.www.school.edu.ru (Poccuiickuii oOpa3zoBarenbHbIii mOpTan. JOCTYIMHOCTD,
Ka4eCcTBO, 3PHEKTUBHOCTb).

19. www.ru/book (DnekTporHas OMOIHOTEUHAS CHCTEMA).

20. www.alleng.ru/edu/phys.ntm  (OGpa3oBarenbHbie  pecypchl  HMHTepHera —
®dusuka).

21. www.school-collection.edu.ru (Enunas kosutekius nudpoBbIX 00pa3oBaTeIbHBIX
pecypcoB).

22. https//fiz.1september.ru (yue6HO-MeTOnMYECKas ra3eTa «Dusnkay).

23. www.n-t.ru/nl/fz (HoGeneBckue naypeartsl o (GHU3HKE).

24. www.nuclphys.sinp.msu.ru (Snepuas ¢pusuka B UuTepHeTe).

25. www.college.ru/fizika (IToaroroska k ET'3).

26. www.kvant.mccme.ru (Hay4HO-IIONYJIIPHBIA (PU3UKO-MATEMATHYCCKUN JKypHAI
«KBanHT»).

27. www.yos.ru/natural-sciences/html (ecrecTBeHHO-HAYYHBIH Ky PHAI IS MOJIOAEHKH
«[lyThb B HayKy»).

28. www. krugosvet.ru /yauBepcanbHas sHnukioneans «Kpyrocsery;

29. http:// sciteclibrary.ru /Hay4HO-TexHUYECKast OMOINOTEKA/

30. www.auditorium.ru /6ubaroTeka HHCTUTYTa « OTKPBITOE 00IIECTBOY/

31. www.class-fizika.nard.ru («Knacc!Has gocka ajis J1r0003HATECILHBIXY ).

32. www.physiks.nad/ru («®u3uka B aHUMAITHIX ).

33. www.interneturok.ru («Bumeoypoku mo npeaMeraM mKOJIbHON MTPOTPaMMBI»).

34. www.pvg.mk.ru (onmumnuana «I[Tokopu BopoObeBbI TOPEI»).
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http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
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http://www.ru/book
http://www.alleng.ru/edu/phys.htm
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http://www.college.ru/fizika
http://www.kvant.mccme.ru/
http://www.yos.ru/natural-sciences/html

5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOI'O NTIPEJMETA «<ECTECTBO3HAHUME»

KOHTpOJIB " OLCHKa PC3YyJIbTAaTOB OCBOCHUA y‘-IC6HOl"O npeaMeTa OCyHmCCTBIIAIOTCA
npernoaaBaTcjieM B IMPOLCCCE IMPOBCIACHHA OIIPOCa, Ha60paT0pHBIX pa60T H IPAKTHYCCKUX
3aH$ITI/II71, HpOMG)KYTO‘IHOﬁ aTTCCTAalluU 110 IMIPEAMCETY.

Pe3yabTaTnl 00yueHust

OCHOBHBIE TOKA3AaTeJH OLEHKU
pe3yJjbTara

NpECAMETHBIC:

e cpOpMHUPOBAHHOCTH
NPEACTABJIEHUN O LEJTOCTHOM COBPEMEHHOU
€CTECTBEHHOHAYYHOU KapTUHE MUpa,
MpUPOAE KAaK €IUHOU IIEJIOCTHOM CHUCTEME,
B3aMMOCBSA3M  YEJIIOBEKAa, MPUPOJABl U
oOmiecTBa,  MPOCTPAHCTBEHHO-BPEMEHHBIX
Macitabax BeenenHoii;

e [IOJIHOTA MPEACTABICHUIN O POJIU U
MECTE€ €CTECTBO3HAHMSI B COBPEMEHHOW Ha-
YUYHOU KapTUHE MUPA; TOHUMAHHUE CYITHOCTH
Ha0Ir01aeMbIX BO BeeneHHoi sBIeHu, poau
€CTECTBO3HAHMUS B dbopmupoBaHUHU
Kpyro3opa u (yHKIIHOHAJIBHON TPAMOTHOCTH
YyeJioBeKa JUISi  PEIICHUS  MPAKTHYECKUX
3aja4;

e BIIAJICHHE 3HAHUIMHU O HauOoOJEe
BOXHBIX OTKPBITUAX W JOCTIKEHUSX B
00JIaCTH €CTECTBO3HAHMS, MOBIMIBIINX Ha
ABOJIIOIMIO TIPEJCTABICHUN O MPUPOJE, Ha
pa3BUTHE TEXHUKH M TEXHOJIOTHI;

° FJIy6OKO€ u IIOJIHOC BJIaACHUC
OCHOBOIIOJIararomumMu IIOHATUAMMU,
3dKOHOMCPHOCTAMMH, 3aKOHAMH U TCOPUAMU,
YBCPCHHOC UCIIOJIB30BAHHUC TCPMHUHOJIOTNHU U
CHUMBOJIMKH,

e CchOpMHUPOBAHHOCTH YMEHUS
MPUMEHSATh E€CTECTBCHHOHAYYHbBIC 3HAHHUS
JUISE  OOBSICHEHHSI OKPY)KAIONIMX SIBIICHUH,
COXpaHEHHUs 310POBBA, obecrieyeHus
0e30ImacHOCTH KHU3HEACATEITHHOCTH,
OEpe)XKHOTO  OTHOIIEHUS K  TPUPOJE,
pPaIlMOHANILHOTO  MPHUPOJONOIH30BAHUS, 4
TAK)K€  BBIMOJHEHUS  POJIM  TPAMOTHOTO
noTpeouTens;

e  YPOBCHB c(hOpMHUPOBAHHOCTH
YMCHHUS TPUMEHATh €CTECTBEHHOHAYYHBIC
3HAHUSA I  OOBSICHEHHUS  OKPYXKAIOIIHX
SIBJICHUH, COXpaHCHHS 3JI0POBBSA,
obecrieueHus 0€30I1aCHOCTH
YKU3HEICATEIIBHOCTH, 0EPEKHOT'O OTHOIIICHHMSI
K MIPUPOJIE, paIroHaILHOTO
IIPUPOJIOIOJIB30BAHMS, & TAKXKE BBITOJHCHHUS
POJIM TPAMOTHOTO MTOTPEOUTEIS;

e c(HOpMHPOBAHHOCTH
NPEJICTaBICHUN O  HAYYHOM  METOJe
MO3HAHUS MPUPOJIbI M CPEACTBAX H3yUYCHHS
MeramMupa, MaKpoMHpa H MHKPOMHpA;
BJIQJICHUEC TPUEMaMH €CTECTBEHHOHAYUYHBIX
HAOJIIOJICHH, OIBITOB, HCCICIOBAHUN U
OLIECHKH  JIOCTOBEPHOCTH  IOJYUYCHHBIX
pE3yJIbTATOB;

® YpPOBEHb chOpMUPOBAaHHOCTH
NPEICTAaBICHU O  HAay4HOM  METOJE
TIO3HAHUS TIPUPOJIBI U CPEICTBAX W3YYCHUS
Meramupa, MaKpOMHpa U MUKPOMHPA;

e BJAJICHUE MMOHATUUHBIM
arnmnapaTrom €CTECTBEHHBIX HayK,
IIO3BOJIAIOIIMM [IO3HABATh MUP, Y4aCTBOBATh
B JHUCKYCCHUAX II0 €CTECTBEHHOHAYYHBIM
BOIIPOCaM, HCITIOJIb30BaTh pa3IuyHbIC
WUCTOYHUKH WHOOpPMAIUHU ISl TTOATOTOBKHU
COOCTBEHHBIX pabor, KPUTUYECKU
OTHOCHUTBCS K COOOIICHUAM CMU,
COJIepXKalTuM Hay4YHYI0 HH(OopMaluo;

e TIyOMHA BJIAJACHUS TOHATUUHBIM
arnmapaTom €CTECTBEHHBIX HayK,
MO3BOJISIOIIMM MTO3HABATh MU, Y4aCTBOBATh
B JIUCKYCCHUSIX TI0 €CTECTBEHHOHAYYHbBIM
BOIIPOCaM, HCITOJIb30BaTh paszIn4HbIC
UCTOYHMKHA HH(POPMAIUU IS TOJTOTOBKHU
COOCTBEHHBIX pabor, KPUTHUYECKHU
OTHOCUTHCH K COOOIIEHUSAM CMMU,
CoJIepKaluM Hay4YHYI0 HH(OpMaIIno;
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e Cc(pOPMHPOBAHHOCTH YMEHHH
MMOHUMAaTh 3HAYNMOCTh
€CTECTBEHHOHAYYHOI'0 3HAHUS JUISI KaXKI0TO
YyeJIoBeKa HE3aBUCHUMO oT ero
npodeccroHaIbHON JIEATSIILHOCTH,
paznuuath (akThl M OIEHKH, CpPaBHUBATh
OIICHOYHBIC BBIBOJIBI, BHACTh HX CBSA3b C
KPUTEPUSIMH OILICHOK W CBS3b KPUTEPHUEB C
ONPEICJICHHOW CUCTEMOM IIEHHOCTEN.

e [IOHMMaHUE CHUCTEMbl LIEHHOCTEH,
OCHOBAaHHOM  Ha  €CTECTBEHHOHAy4YHOMU
KapTHHE YCTPOMCTBA MUPA;

MeTanpeaMeTHbIE:

® OBJIaJICHHC YMEHUSIMH 7 ® YPOBEHb IPAMOTHOIO MOBEICHHS B
HaBBIKAMH pa3IMYHBIX BUJIOB | TPO(GECCHOHAIBHON JEATEIBHOCTH U OBITY
NI03HABATEIbHOI JESTEIbHOCTH s | mpu oOpaiieHMM ¢ OpubopamMu U
U3YUYCHUs PAa3HBIX CTOPOH OKPYIXKAKOIIEIo | YCTPOHCTBAMHU;
€CTECTBEHHOT'O0 MHUPA;

® [IPUMCHEHUE OCHOBHBIX METOJIOB ¢ chopMHUPOBAHHOCTH YMEHUS
MO3HAHUSI (HabmroeHus, HAYYHOTO | UCTIOJIb30BaTh  HAOJIOJICHUE,  OIMCAHuE,
OKCIEPUMEHTA) JUIS M3YYCHHS Pa3IMYHBIX | U3MEPEHHUE, OSKCICPUMEHT JIIsl H3YYCHHUS
CTOPOH  €CTECTBEHHOHAYYHOW  KapTHHBI | Pa3jIMUHBIX CTOPOH OKpY’KaroIeHn
MHpa, C KOTOPBIMHU BO3HHKAET | JICHCTBUTEIILHOCTH;
HEOOXOIMMOCTh CTAJIKUBATHCS B
npodeccuonanbpHOMU chepe;

® yMEHHUE ONPEICIIATD ISJIN U 3a/1a4H ¢ chopMHUPOBAHHOCTH YMEHUS

JACATCIIBHOCTH, BBI6I/IpaTB CpCaACTBa I HX
AOCTHIKCHHUS HA IMIPAKTHUKC,

HCIIOJIb30BATb OCHOBHBIC MHTCIJICKTYAJIbHBIC

oTepaIum: IMOCTAaHOBKH 3aJ1auH,
dbopMyIUpOBaHUS THIIOTE3, aHajIu3a |
CHUHTE3a, CpaBHEHUs, OOOOIIEHUs, CHCTe-
MaTH3aI1H, BBISIBJICHUS MIPUYHUHHO-

CIICICTBEHHBIX CBSI3€H, MOUCKAa aHAJIOTOB,
(GhOpMyIUPOBAaHUS BBIBOJOB I HM3yYCHHS
pa3IMYHBIX CTOPOH OOBEKTOB, SIBICHUU H

OpOIECCOB, C  KOTOPBIMH  BO3HHKAET
HE00XO0IMMOCTh CTAJIKUBATBCS B
npodeccuoHaNIBHOM cdepe;
® YMCHHE HCIIOJIb30BaTh Pa3INIHbIC ® YpOBEHb CIIOCOOHOCTH
HUCTOYHHUKHU IS MOJTyYCHHS | aHAJTM3UPOBAThH u MPEICTABIIATH
€CTeCTBEHHOHAay4YHOW  uH(pOpManuu  © | HHOOPMAIUIO B PA3INYHBIX BUIAX;
OLICHWBAaTh €€  JIOCTOBEPHOCTH  JUIS
JOCTHKEHUS TIOCTaBJICHHBIX IIeJIeH U 3a/1a4;
JIMYHOCTHBIE:
® YCTOWYUBBIA UHTEPEC K HCTOPUHU U e  cPOpMHPOBAHHOCTH qyBCTBa
JIOCTIDKEHUSIM B OOJIaCTM  €CTECTBEHHBIX |TOPIOCTH W YBaXCHHS K HCTOPUH U
HayK, YyBCTBO TOPJOCTH 3a POCCHICKHE |TOCTIKECHUSIM OTEYECTBEHHBIX
€CTECTBEHHBIC HAYKH; €CTECTBEHHBIX HaYK.
® TOTOBHOCTH K  TIPOJOJDKCHHIO ®  YpPOBEHb TOTOBHOCTH K
00pa30BaHusl, TOBHIICHNIO KBATH(DUKANY B | TIPOIOJDKEHUIO 00pa30BaHMUS U TIOBBIIICHUS
n30paHHOU npo¢eCCHOHANBHON | KBaTU(UKAITUT B n30paHHOU
podheCCHOHATBHOM JeSITEIIbHOCTH u
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ACATCIIbHOCTH C HCIIOJIB30BAHHUCM 3HaHUH B | 0OOBEKTHUBHOE OCO3HaHHUC poiin
00J1aCTH €CTECTBEHHBIX HayK; CCTCCTBO3HAHUA B OTOM,

e 00OBEKTHBHOEC OCO3HAHHUC L4 CIIOCOOHOCTH OIIncCaThb MCCTO
3HAaYUMOCTHU KOMIICTCHIIUMN B 00J1aCTH | €CTECTBO3HAHUS B COBpeMeHHOP’I Haquoﬁ
CCTCCTBCHHBIX HAYK IJIs1  YCJIOBCKA U |KAPTHUHC MHpaA, CIIOCOOHOCTH OOBSCHUTH
O6IJ_[CCTB8., YMCHHUEC HCII0JIB30BaTh | POJIb €CCTCCTBO3HAHUSA B PA3BUTUN TCXHUKHU U

TEXHOJIOTUYECKUE JOCTHXKEHHUs B 00JacTu
bu3KKY, XUMHUH, OUOJIOTHH JJIsi TIOBBIIICHHUS
COOCTBEHHOTO MHTEJUIEKTYaTbHOTO Pa3BUTHS

TEXHOJIOTHH.

B BBIOpAHHOM npodeccuoHaNbHON
JESITeTLHOCTH;

® yMEHHE MPOaHAIU3UPOBATH ®  CIIOCOOHOCTh  MPOTHO3MPOBATH,
TEXHOTECHHBIC MTOCJICJICTBUS JUIS | aHATM3UPOBATh W OICHWBATh C TTO3HIIHA
OKpY KaroIe Cpelbl, OBITOBOI U | 9KOJIOTUYECKOM 0e301acHOCTH u
MPOU3BOICTBEHHOM JEATEILHOCTH Y€JI0BEKa; | PAllMOHATHLHOTO MPUPOJIOTIOTB30BAHUS

MOCJIEJICTBUSI OBITOBOM, IPOM3BOJICTBEHHOM
Y Hay4YHO-UCCJIEI0BATEIILCKOM 1€ TeIIbHOCTH
YeJI0BEKa;

® TOTOBHOCTH CaMOCTOSITEIILHO
00BIBATH HOBBIE IS ceds
€CTEeCTBEHHOHAYYHbIE 3HAHUS C

WCIIOJIb30BAHUEM JUISL 3TOr0  JOCTYIHBIX
WMCTOYHUKOB MH(DOpMAIN;

® YpOBEHb W TJIyOMHA BIAJCHUSA
YMEHHEM CaMOCTOSTEILHO JOOBIBATH HOBBIC
uist  ceOsl  eCTECTBEHHOHAYYHBIC 3HAHUS,
UCTIOJB3YSI IJISl ATOTO JOCTYITHBIE HCTOUHUKH
uH(GOpMAIINK;

e yMEHHE YIIPABJIATH CBOEM
IT03HABATEIbHOM A€ATEIbHOCTBIO, TPOBOIUTD
CaMOOLICHKY YPOBHS COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO PA3BUTHS;

e  c(hopMHPOBAHHOCTH YMEHUS
yIPaBIIATH cBOEi MI03HABATEIbHOM
JeSATEIbHOCTBIO, MPOBOJUTH  CaMOOIICHKY
YPOBHS COOCTBEHHOTO HMHTEJUIEKTYaJIbHOTO
pa3BUTHS;

® yMEHHE BBICTPAaUBAaTh
KOHCTPYKTUBHBIE  B3aUMOOTHOLICHUA B
KOMaHJIe¢ [0 peIICHWI0 OoOmMuX 3aaad B
0071aCTH €CTECTBO3HAHUS;

e chOpMHUPOBAHHOCTH YMCHUS
BBICTPanBaTh KOHCTPYKTHBHbBIC
B3aMMOOTHOIIIEHNS B KOMaH/IE 10 PEIICHHIO
00IHKX 3a7a4;

28




	СОДЕРЖАНИЕ
	Стр.
	Тема 1.2. 
	Периодическая система химических элементов 
	Д. И. Менделеева
	Тема 1.4.
	Тема 1.5.
	4. условия реализации учебного предмета
	«ЕСТЕСТВОЗНАНИЕ»
	5. Контроль и оценка результатов освоения
	учебного предмета «ЕСТЕСТВОЗНАНИЕ»

		2022-10-21T11:15:23+0300
	Пальчук М.И.




