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HHACITIOPT ITPOI'PAMMBI YYEBHOI'O IIPE/IMETA
0/1.01.04. ECTECTBO3HAHME

1.1. ObuacTb NnpuMeHeHHs POTrPaMMBbI

[Iporpamma o011eo0pazoBaTeIbHOM JTUCIUTUTHHBI O/1.01.04.
EcrecTtBo3HaHue mpeaHa3HaueHa JiI HW3Y4YEHHUsS €CTECTBO3HAHMSI B paMKax
peanuzanuu 00pa3oBaTEIbHONW MPOrpPaMMBbl CpeaHero oOIero o0pa3oBaHHS B
npesiesax OCBOCHHsI OCHOBHOM Mpo¢hecCHUOHANbHONU 00pa30BaTEIbHOM MPOrpaMMbl
CIIO Ha 06a3e oCHOBHOro oOIIero oOpa3oBaHUs MPU MOJArOTOBKE CHEIMAINCTOB
CpEIIHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe PI'OC cpennero obuero oopazoBaHus,
NPEABIBISEMBIX K CTPYKTYpE, COJICPXKAHUIO U pPe3ysibTaTaM OCBOCHHS YueOHOM
aucuuiinabel OJ1.01.04 EcrtecTBOo3HaHUE, B COOTBETCTBUU C PexomenpanusMu
(muceMo [lemapraMeHTa TOCYJIapCTBEHHOM TMOJMUTHKH B cdepe MOATOTOBKH
pabounx kamgpoB u IO Mwuno6pHayku Poccum ot 17.03.2015 Ne 06-259) mo
OpraHu3alliy TMOJyYEHUsl CpPeJHEero oOIiero oopa3oBaHHs B Mpenesiax OCBOCHHUS
o0pa3oBaTeIbHBIX MPOTPaMM CpPEIHETO MPOPECCHOHATLHOTO 00pa3oBaHus Ha 0ase
OCHOBHOTO 00miero o0pa3oBaHusi ¢ yderoM TpeOoBaHul (denepaibHOro
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CpeIHero MpodeccuoHaIbHOTO
obpazoBanus 1o crenraibHOoCcTH 53.02.04 «BokalbHOE HCKYCCTBOY.

1.2. MecTO IMCHUIJIMHBI B CTPYKTYpPe OCHOBHOI NMpo¢ecCuOHATbHOM
o0pa3oBaTe/IbHOM MPOTPAMMBI:

VYyeOnast gucuurmuimHa —  EcTecTBo3HaHHWe — SBISIETCS  TUCUUILTMHOM
o01eo6pa3oBaTebHON YIEOHOTO ITMKIIA pa3jesna yUeOHbIX TUCITUTLIIH.

1.3. leau u 3a71a4u y4eOHOI0 nMpeamera:

— OCBOCHME 3HAHWM O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MUPA U
METOJIaX E€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HamOoJiee BaXKHBIMU HICIMU H
JOCTH)KEHUSIMM  €CTECTBO3HAHHUSA, OKAa3aBUIMMU OIPEIEISAIONIee BIUSHUE HaA
Pa3BUTHE TEXHUKHU U TEXHOJOTHIA;

— OBIIQJICHUE YMEHUSMHU MPUMEHSTH MOJyYCHHBIC 3HAHUS IS OOBSICHEHUS
SBJICHUN OKPYXKAIOLIEro MUPA, BOCTPUATHS WH(OOPMAIIMN €CTECTBEHHO-HAYYHOTO
U Tpo(ECCHOHATFHO 3HAYMMOTO COJIEP)KAaHUS, DPA3BUTHE HHTEIJICKTYaIbHbIX,
TBOPUYECKHX CIOCOOHOCTEM M KPUTUYECKOTO MBINUJICHUS B XOJE IPOBEICHHUS
IPOCTEUIINX HUCCICIOBAHUMN, aHAIW3a SIBJICHHUM, BOCHPUATHS W HHTEPIPETALUU
€CTECTBEHHO-HAYYHOU MH(POPMAIINH;

— BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTM T[O3HAHUA 3aKOHHOMU
OPUPOJbI U HCIOJIB30BAaHUS JOCTHKEHUU €CTECTBEHHBIX HAayK MJid pa3BUTHUS
IMBUJIM3AMU U MOBBIIIECHUS Ka4YeCTBA KU3HU;

— TIPUMEHEHHE €CTECTBEHHO-HAyYHBIX 3HAHUM B MNPOQPECcCUOHATBLHOU
NEATeNIbHOCTH M TOBCEAHEBHOW JKU3HM [JIsi  oOecriedeHusi 0€30MacHOCTH
KU3ZHEACATEIbHOCTH; TPAaMOTHOTO HCIOJb30BAaHUS COBPEMEHHBIX TEXHOJIOTH;
OXpaHbI 3/I0POBBS, OKPYKAIOLIEH CPeIbI.

1.4. Pe3yabTaThl H3yYyeHHs Y4eOHOI0 mpeaMera

JInuHOCTHBIE PE3yIbTAaThl 00YUYAIOIINXCS:



— YCTOWYHUBBIA MHTEpPEC K MCTOPUM U JOCTHKEHUSM B 00JacTH
€CTEeCTBEHHBIX HAayK, UYBCTBO F'OPJOCTHU 32 POCCUICKHIE €CTECTBEHHbIC HAYKH;

— TOTOBHOCTH K IIPOJIOJKEHUIO 00pa30BaHuUs, OBBIIICHUIO KBATU(PUKAIIUU
B U30paHHON NPO(EeCCUOHAIBHON IEATeNbHOCTA C HCMOJb30BaHUEM 3HAHUUI B
00JIaCTH €CTECTBEHHBIX HaYK;

— OOBEKTHMBHOE OCO3HAHHWE 3HAYUMOCTHM KOMIIETEHIMA B 00JacTu
€CTeCTBEHHBIX HAayK JUIsi 4YeJoBeKa M OOINecTBa, YMEHHE HCIOJIb30BATh
TEXHOJIOTUYECKHE JIOCTYIKEHMs] B oOJacT (PU3MKUA, XUMUHU, OWOJOTHUU JUIs
MOBBIIICHUS! COOCTBEHHOTO HMHTEJUICKTYaJbHOTO pPa3BUTHUS B  BbIOpAHHOM
npodeccuoHaIbHOMN JAeATeTbHOCTH;

— yMEHHE MPOaHAIM3UPOBATh TEXHOTCHHBIC MTOCICACTBUSA JJISI OKPY KArOIIeH
cpenbl, OBITOBOM M MPOU3BOJICTBEHHON JIESITEIIBHOCTH YEJIOBEKa,;

— TOTOBHOCTb  CaMOCTOSITETLHO  J1OOBIBaTb ~ HOBbIE g ce0s
€CTECTBCHHOHAYUYHbIC 3HAHUS C HCIOJB30BAaHUEM JUISI 3TOTO  JOCTYITHBIX
HUCTOYHUKOB MH(POPMAIINH;

— YMEHHUE YIPaBIATh CBOEH MO3HABATEIILHON JEATEIbHOCTHIO, MPOBOJAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO PA3BUTHUS,

— YMEHHE BBICTpauBaTh KOHCTPYKTHUBHBIC B3aUMOOTHOIIICHUS B KOMaH/E 1O
pelIeHuo o0IuMX 3a7a4 B 00J1aCTU €CTeCTBO3HAHMS,

MeTanpeaMeTHbIe PE3yJIbTAThl 00yUYaIOIIUXCS:

— OBJIAJICHUE YMEHUSMH W HaBbIKAMHU Pa3JIMYHBIX BHUJOB IO3HABATEIBHOM
NEATENIbHOCTHU JIsl U3YUYEHHUS Pa3HbIX CTOPOH OKPY’KAIOIIETO €CTECTBEHHOI'O MUPA;

— TPUMEHEHHE OCHOBHBIX METOJIOB TMO3HAHUS (HAOJIONEHMS, HAYyYHOTO
AKCHEPUMEHTA) ISl U3YUYEHUSI PA3JIMUHBIX CTOPOH €CTECTBEHHOHAYYHOU KapTHUHBI
MUpa, C  KOTOPHIMH  BO3HHUKAE€T  HEOOXOJUMOCTH  CTAJKUBAaThCA B
npodeccruoHansHoOl chepe;

— yMEHHUE OMNpEeeNsITh e U 3aJa4ydl JIeITebHOCTH, BHIOMPATh CpPEICTBa
JUISl X TOCTUKEHHUS Ha TTPAKTHUKE;

— YMEHHE UCIHOJb30BATh PA3JIMYHBIE HWCTOYHUKHU JUISl  MOJYyYECHUS
€CTECTBEHHO- HAy4YyHOW WH(POpPMAllMM H OILEHHWBATh €€ JOCTOBEPHOCTH IS
JTOCTH>KEHUS TOCTaB- JICHHBIX LEJIEH U 3a/1a4;

IIpeameTHble pe3ynbTaThl O0YJAFOIINXCS:

— c(opMHpPOBAHHOCTh TPEACTABICHUA O ICJIOCTHOH COBPEMEHHOMN
€CTECTBEHHOHAYYHON KapTUHE MHpPA, IPUPOJE KAK €IUHOW LIEJIOCTHOM CHUCTEME,
B3aUMOCBSI3M YEJIOBEKA, MPUPOABI U OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTabax BceceiaeHHoi;

— BIIQJICHUE 3HAHUSIMH O HANOOJee BaXKHBIX OTKPBITUSAX U JOCTHUKEHUAX B
00JIaCTH €CTECTBO3HAHMS, MIOBIUSBIINX HA SBOJIOIUIO TIPEJCTABICHUIN O IPUPOJIE,
Ha Pa3BUTUE TEXHUKHU U TEXHOJIOTH;

— c(OPMHPOBAHHOCTH YMEHHUSI MPUMEHATh €CTECTBEHHOHAYYHBIC 3HAHMS
JUIs. OOBSICHEHHSI OKPYXAIOIIUX SIBJICHUW, COXPAHEHHS 370pOBbs, OOecreUeHUs
0€30MacCHOCTU  KU3HEACATEIbHOCTH, OEpeXKHOr0 OTHOIICHUS K MPUPOJE,
palMOHATILHOTO MPHUPOJONOJIB30BAHUS, A TAKXKE BBINOJHEHUS POJU TPAMOTHOTO
noTpeouTers;



— c(hOpPMUPOBAHHOCTh MPEJACTABICHUNA O HAYYHOM METOJE IMO3HAHUS
MIPUPOJIBI U CPENICTBAX U3YyUCHHS] MEraMupa, MakKpoMHUpa U MUKPOMHPA; BIIaJICHUE
MpUeMaMH €CTECTBEHHOHAYUYHBIX HAOJI0I€HUH, OMBITOB, UCCIEOBAHUN U OIEHKU
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTaTOB;

— BJIaJICHUE TOHSATUWHBIM aIlllapaToM €CTECTBEHHBIX HAYK, MO3BOJSIONIUM
MO3HaBaTh MU, YYaCTBOBATh B JUCKYCCHSIX MO €CTECTBEHHOHAYUYHBIM BOMPOCAM,
UCIIOJIB30BaTh  pPa3JIMYHbIE  HCTOYHMKKA  HMHPOpMAIUU Uil  TOATOTOBKH
COOCTBEHHBIX pabOT, KPUTHUUECKU OTHOCUTHCA K coobmmenussiMm CMU, conepxammm
HAY4YHYI0 HH(OPMAIHIO;

- c(hOopMHUPOBAHHOCTH YMEHH MOHUMATh 3HAYUMOCTh
€CTECTBEHHOHAYUYHOT'0 3HAaHMS ISl KaXJOTO 4YeJIOBEKa HE3aBUCUMO OT €ro
npodecCcuoHaIbHON JIEATEIBLHOCTH, pa3indarh (PaKTbl M OIEHKH, CPaBHUBATH
OIICHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMU OIIEHOK U CBSI3b KPUTEPHUEB C
OIPEJICIICHHOW CUCTEMOW [IEHHOCTEM.

B pe3yabTate o0yueHusi Oyqner oOecrnieueHa TOTOBHOCTh OOYUYarOIIUXCS K
najabHenIeMy 00pa3oBaHUIO, JOCTUTHYT HEOOXOJMMBIN YpOBEHb WX Pa3BUTHS,
KOTOPBIN XapaKTepu3yeTcsl Kak MPUOOPETCHHBIMU 3HAHUSIMUA U YMCHUSIMU:

3HaTh:

— OCHOBHBIE HayKH O TIPUPOJIE, UX OOITHOCTb U OTIINYUS;

— ©CTeCTBEHHOHAYYHBII METOJ MO3HAHMS U €r0 COCTaBJISIONINE, €IMHCTBO
3aKOHOB NPUPOAbI U BeeneHnHnoi;

— B3aMMOCBSI3b MEXKAY HAYYHBIMH OTKPBITUSAMH W Pa3BUTHEM TEXHUKH U
TEXHOJIOTHUM;

— BKJAA  BEIMKUX  yYEeHBIX B (OpMUpOBaHHE  COBPEMEHHOU
€CTECTBEHHOHAYYHOU KapTHHBI MUPA.

Ymers:

— OPHUEHTHUPOBATHCS B COBPEMEHHBIX HAYUYHBIX MOHATHIX W HUH(OpManuu
€CTECTBEHHOHAYYHOTO COJICP KAHMUS;

— paboTath ¢ ECTECTBEHHOHAYYHOU MH(pOpMAIIHEH;

— BJIAJETh METOJIAMH IOMCKA, BBIAEIATH CMBICIOBYIO OCHOBY M OII€HHUBATh
JI0CTOBEPHOCTHh MH(POPMAITUH;

— HUCIOJIb30BaTh €CTECTBEHHOHAYYHBIE 3HAHUS B MOBCEIHEBHOM >KM3HU IS
oOecrieueHusi  0€30MaCHOCTH  KU3HENEATEIBHOCTH,  OXpPaHbl  3JI0POBbS,
OKpY’KaroUIel Cpeibl, SHEProcOepeKeHUsI.

OcBoeHre y4yeOHOW NHMCIUIUIMHBI HAMpaBJICHO HAa OBJAJEHUE CIIEAYIOIIEH
KOMIIETEHI[MU: MCIOJIb30BaTh YMEHUS W 3HAaHUS Y4YEOHBIX JIUCIUILIUH
denepaabHOTO TOCYIaPCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa CPEAHETO OOIIETO
obpaszoBanus B nmpodeccroHanbHOM nesrenbrHocTa (OK-10).



2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O NIPEJIMETA

2.1. O0bem yueOHOro npeaMera U BUAbI y4eOHOH padoThI

Bua yyeOHOM padoThI Oovem
yacos
MaxkcuMasbHas yyeOHasi Harpy3Ka (Bcero) 108
Oobs13aTesibHAs ayIMTOPHAas yueOHAsi HAarpy3Ka (Bcero) /6
B TOM YHCJIE:
Jlexumu/ypoku 72
CamocTosiTesibHasi paboTa o0yuaruierocs (Bcero) 32
IIpomesxcymounas ammecmayus 6 popme
ougpepenyuposannoco 3avema




2.2. TeMaTH4eCKUH IUIAH U COAEP:KaHHe Y4eOHOI0 mpeamMera
0/1.01.04. ECTECTBO3HAHME

HaumenoBanue Coaepxxanue yueOHOro MaTepuaa, NpaKkTH4ecKue padoTbl, CAMOCTOSITEJIbHASA O0bem VpoBeHDb 0cBOCHNS
pa3esioB U TeM padora o0y4aromuxcs 4acoB
1 2 3 4
BNOJIOI'us
Paszpnen 1
buoJsiorus —
COBOKYITHOCTDH HaYK 0
’KMBOM NpUpoje.
Tema 1.1. Conep:kanue y4yeOHOro MaTepuaJa. 4 1
Kusas npupona kak | 1. J)Kusas npupoja kak 00bEKT U3y4eHUs OHOJIOTUU.
00beKT U3y4eHust 2. OmpeneneHne XU3HA
ounoJsioruu. 3. YpOBHH OpraHu3aIiuy KU3HH.
Tema 1.2. Coneprxanue y4yeOHOT0 MaTepuajia 2 2
Kaerka 1. Knerka — eAMHHULIa CTPOSHUS U KUZHEICSITEIbHOCTH OPTaHU3MOB.
2. Ctpoenue kietku. [Inazmartnyeckas memOpaHa, sapo, IUToriasma.
3. Opranou bl KJIETKH (HeMeMOpaHHbIE, OTHOMEMOpaHHbIE, IByMEMOpPaHHbIC)
IIpakTuyeckoe 3ansaTue/ypoxk Nel 2
1. OcHOBHBIE TPU3HAKH KUBOTO.
2. CpaBHEHHE CTPOCHHS KJIETOK PACTEHUN U KUBOTHBIX.
CamocrosiTesibHas padora: 2
1.Uctopus nzyuenus kietku. OCHOBHBIE MOJOKEHHSI KIIETOUHOI TEOPHUU.
2.Bupycel u Oaktepuodaru. HeknerouHoe cTpoeHUE, KUIHEHHBIA ITMKI U €ro
3aBUCUMOCTh OT KIJIETOUHBIX (opM Ku3HU. Bupycet — Bo30yauTenu
MH(DEKIMOHHBIX 3a00JIeBaHUM; TTOHATHE 00 OHKOBHpYycax. Bupyc ummyHoaepuimra
yenoseka (BUY). [Ipopunakruka BUY-undexumn.
Pazgen 2

Oprannsm




Tema 2.1.
Oprannsm

Conep:xanue yueOHOro Marepuaja

1. OOMeH BeIecTBOM U DHEPTHEH C OKPYKAIOIICH Cpeiol Kak HE0OX0IUMOe
YCJIOBHE CYIIECTBOBAHUSI )KUBBIX CUCTEM.

2. DHepreTu4ecKkuii OOMeH.

3. IInactuueckuii oOMeH

CamocrosiTesibHas padora:
1. Xemocuures

Tema 2.2.
JleneHue KJIeTKH

Conep:xxanue yueOHOro Marepuaja
1. KneTouHbIi MUKIL

2. Mwutos.

3. Meiios.

CamocrosiTesqibHas padora:

1. KireTka — kak nenocTHas cucTeMa
2. CoBpeMeHHas KJIIETO4YHAs TEOpUs
3. Kapuorun.

IIpakTuyeckoe 3aHATHE/YPOK No2
1. O0meH BemtecTB. KiteTOUHBINA MK

Tema 2.3.
PasmHoxeHMne U
HHAUBHUIYAJbHOE
pa3BUTHE OPraHU3MOB

Conep:kaHnue y4yeOHOro marepuaJjia

1. becrnonoe u mMosoBoe pa3MHOXKEHUE

2. OHTOreHe3 U ero MepruoIbl

3. DMOpHUOHATIBHBIN M TOCTAIMOPHOHAIILHBIN TIEPUOIBI PA3BUTHS
4, buoreHeTUYECKHUH 3aKOH

Tema 2.4.
HacaeacTBeHHOCTD B
H3MEHYHBOCTh
OPraHu3MoOB

Conep:kanue y4yeOHOro MmaTepuaja

1.OCcHOBHBIE ITOHSATHS T'€HETUKH.

2. MeToapl TeHETHYECKUX MCCIIEIOBAHUIA.

3. 3akonbl I'.Menpens o Hacie10BaHUIO TPU3HAKOB

4. XpomocomHas Teopust HacieacTBeHHocTH T. Moprana. CuerieHHast
HaCJIEICTBEHHOCTh

5. 3akoHOMEPHOCTH U3MEeHUUBOCTH. KoMOMHATHBHASI N3MEHYHUBOCTh

6. Myrauuu. OCHOBHBIE MOJIOKEHHS] TEOPUN MyTalui

CamocrosiTesibHast padora:
1. B3aumonelicTBre reHoB
2. 3aKOH rOMOJIOTMUECKHX PSJI0B HacsecTBeHHOU n3menunBoctu .M. BaBumoga.




IIpakTnyeckoe 3auHsaTHe/ypoK Ne 3 2
1. Pa3MHOXKeHNE 1 WHIUBUIYAIBHOE Pa3BUTHE OPraHU3MOB
2. HacnencTBeHHOCTh M M3MEHYHUBOCTH OPraHU3MOB
3. Penienne reHeTUYECKUX 3a]1a4
Pasznen 3
Bun
Tema 3.1. Conep:xxanue yueOHOro MaTe puaJa 2
IBOJTIOLUOHHAS 1. Bun. Kputepuu Buga
TeopHusl. 2. Honynsamus. CTpyKTypa MOMYJISIHH
3. OCHOBBI PBOJTIOIIMOHHOTO yueHUs. CHHTETHYECKAsT TEOPHS IBOITIOIHN
4. JIBWXKyIIME CHIIbI DBOJIOLINH.
5. Pe3ynbTaThl 3BOJIIOIUHA
CamocrosiTesibHas padora: 2
1. DBosOLIMOHHAS TEOPUS U €€ poJib B GOPMUPOBAHNUN COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU KapTHHBI MUpA.
2. Anmanrtanms - Kak pe3yJbTar 3BOJIIOIMOHHOIO MpoIecca
Pa3nen 4
IKOCHCTEMBI
Tema 4.1 Conep:xxaHue yueOHOro MaTepuaja 2
IIpenmer u 3ana4u 1. OcHOBHBIE 3KOJOTHYECKHE MOHATHS, (PAKTOPBI U paOOTHI 3aKOHBI
IKOJIOTHH. YUeHue 0 2. ®opMUpOBaHUE HA3EMHBIX YKOCUCTEM
ounocgepe. 3. TlosBiIeHHE YeIOBEKA U €ro poJib B Onocdepe
4. buocdepa u ee rpanuiibl. OCHOBHBIE 000JI0UYKH.
CamocrosiTesibHas padora: 2
1. T'unoTte3sl MPOUCXOXKACHUS KU3HU HA 3eMIIe
2. I'unote3bl BOSHUKHOBEHUSI POKAPUOT U SYKApUOT
IIpakTnyeckoe 3ausiTue/ypok Ne 4 2
1. DBomIOIIMOHHOE YyueHHe. DKoNorus U ouocdepa
Ayoumopnan paboma 26
Camocmoamenvnan 12
paboma
BCETO 38
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XUMUA

Paznen 1
Oo0wmas u
HeopraHu4ecKas
XUMHS.
Tema 1.1 Conep:xxanue yueOHOro Marepuaja
Beenenue. 1. Xumuueckas KapTHHa MHpa KaKk COCTaBHAasl 4aCTh €CTECTBEHHO-HAYYHON KapTHHBI
OcHOBHbIE IOHATUSL U | MUpA.
3aKOHBI 2. Ilpeamer xumun. BemectBo. ATom. Mosnekyna. XuMu4eckuii 3neMeHT U (opMbl
ero cyuectBoBanus. [IpocTeie U cioxHbIE BellecTBa. AJIOTPONUS U €€ MPUUYHUHBI.
3aKOH COXpaHEHHs MAcChl BEIIECTBA
Tema 1.2 1. OTKpbITHE MEPUOAUYECKOTO 3aKOHA. [lepuoanyeckas cucTeMa XUMHUYECKHX

Iepuoguveckuii 3aK0H
U nepuoauvecKast
CHCTEMA 3JIEMEHTOB
JI.A. MennejeeBa.
CTtpoeHue BenecTpa

anemenToB J[.M. MenneneeBa kak rpadudeckoe 0ToOpakeHHe NepruoIa4ecKoro
3aKOHa.

2. [Ipupona xumuveckou cBsizu. KoBasieHTHas cBsi3b. IOHHAs CBSA3B.
Merannuueckas cBsizb. BoiopoiHas cBs3b.

Tema 1.3.
Bonaa.
PacTBOpBI.
XuMHUYeCKHe peakuuu

Conep:kanue y4yeOHOro MmaTepuaja

1. Bona B mpupoje, ObITy, TEXHHUKE M Ha Tpou3BoAcTBe. Dusnueckue u
XUMUYECKHUE CBOMCTBA BOJIBI. 3arps3HEHHUE BOJIBI U CITOCOOBI €€ OUHCTKH.

2. PacTBOpBI OpraHU4YeCcKUX BEIICCTB M ra30B. 3aBUCUMOCTh PaCTBOPHUMOCTH
TBEPJBIX BEILIECTB U Fa30B OT TEMIIEPATYPhI.

JdemoncTpanus. @U3nUeCKUE CBOMCTBA BOJIbI

3. [loHsATHE 0 XUMHYECKUX peaKIusaX. THUITbl XUMHUECKHX peakiuii. CKOpoCTh
XUMHUYECKHUX PEaKIUi U (PaKTOpPhl OT KOTOPBIX OHA 3aBUCHT.

CamocrosiTesibHas padora:

1. 3nauenue Ilepmonnueckoro 3akoHa u llepuoanueckoil cucTeMbl XMMHYECKHX
sanemenToB [[. Y. MennaeneeBa A pa3BUTHUS HAYKW M MOHUMAHUA XHUMHYECKOU
KapTUHBI MUDA.

2. «ArperaTHble COCTOSHHUSI BOABI U €€ TMepexoJbl OT OJHOTO arperaTHOro
COCTOSIHMSI B APYTOEY.

IIpakTnueckoe 3ansaTne/ypox Nel
1. O6mas Heoprannyeckas xumus. Bonga. PactBopsl. XuMudeckue peakiuu.
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Tema 1.4. Coaepxxanue yueOHOro MaTepuajia 1
Heoprannueckue 1. Knaccudukarus HeopraHMYECKHX COSAMHEHUH U UX CBOWCTBA
coeIMHEeHUs! 2. Metaiisl ¥ HEMETAJUTBI
CamocrosiTesibHas padora: 4
1. Baxkneiiiue coeAMHEHUSI METAVIOB U HEMETAJUIOB B IPUPOE U XO3IMCTBEHHOM
JeSITEIbHOCTH YEJIOBEKA. 3allluTa OKpPY>Kaollel Cpeibl OT 3arpsiI3HEHUS TSHKEIbIMU
MeTajjlaMH, COeIMHEHUMHU a30Ta, CEepbl, YIJIepoia.
IpakTHyeckoe 3aHATHE/YPOK N2, 1
Heoprannueckue coeuHeHHs
Pa3zpnen 2
Opranuyeckue
coeJMHEeHUs!
Tema 2.1. Copep:kanue yuyeOHOro marepuaja 4
Yraesoaopoasl. 1. OcHOBHBbIE MOHATHUSI OPTAHUYECKOW XUMHUH U TEOPHUSI CTPOCHHSI OPTaHUYECKUX
Kucaopoacoaep:xamme | COSTUHEHUH.
OpraHMYecKue 2. [IpenenbHble U HEPeAENbHbIE YTIECBOIOPOIbI.
BellecTBA. 3. CnupThl, KapOOHOBBIE KUCIIOTHI U CIOXKHbBIE AIPUPBI: UX CTPOCHHUE U XapaKTEPHbIE
XUMHYECKHE CBOMCTBA.
CamocrosiTesibHas padoTa: 4
1. Heds, ras, kaMeHHBI yroyib — MPUPOAHBIE HCTOYHUKH YTJIEBOJAOPOIOB.
2. Mbliia KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT. JKUPBI KaK CIOXKHbBIE dPHUPHI.
3.YrneBopl: MIIOK03a, KpaxMall, [EJUTI0II03a.
4.A30TcoaepxKaliue OpraHuuecKue COeIMHEHHUS.
IIpakTHyeckoe 3ansaTHE/YPOK Ne3. 2
1. Kucnopoacoaepxaniue opraHu4ecKue BeIecTBa.
Tema 2.2. Coaepxanue yueOHOro MaTepuasia 2
XuMHus H )KU3Hb 1. X¥iMHs 1 OpraHu3M YeIOBeKa.
2. Xumus B ObITY.
Bcezo ayoumopnoii 18
Camocmoamenvnasn 12
paooma
BCETO 30
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PU3UKA

HaumenoBanue
pa3/iesioB M TeM

CoaepikaHue y4eOHOT0 MaTepuasia, MPakTHYeCKUue PadoThl, CAMOCTOSITEIbHASA
pabota o0y4yaloumuxcs

O0nLeM
4acoB

YpoBeHb ocBOeHUS

1

2

BBenenune

Conep:xanue yueOHOro Marepuaja

dmsuka — (¢yHIAMEHTalbHAs Hayka O npupoae. EcTecTBeHHO Hay4HBI MeTon
MIO3HAHUS, €r0 BO3MOXKHOCTH W TPaHUIBI MPUMEHUMOCTH. DKCHEPUMEHT U Teopus B
rpolecce Mo3HaHus Npupojibl. MoaenupoBaHnue (GU3NYECKUX SBJIEHUN U IPOLECCOB.
EcrecTBeHHO HaydHas KapTHHA MHpa U €€ BaXKHEHIIHE COCTaBJISAIOMIME. EAMHCTBO
3aKOHOB IPHUPO/IBI M COCTaBa BemlecTBa Bo BeenenHol. OTKphITHS B PU3UKE — OCHOBA
Iporpecca B TEXHUKE U TEXHOJIOTUH ITPOU3BOJICTB

Paznea 1.
MEXAHHUKA

Conep:kanue yuyeOHOro marepuasa

Mexanunueckoe nmxenue. Cucrema orcuera. Tpaexkropus asuxeHus. [1yTs.
[Tepemenienue. PaBHOMepHOE npsiMoMHENHHOE ABUKEHUE. CKOPOCTD.
OTHOCUTENHHOCTh MEXaHUUECKOTO JIBIDKCHHSI. 3aKOH CIIOXKEHUs ckopocTelt. ['paduku
JBHKEHHSL.

Cpennsisi CKOpOCTh IPU HEPABHOMEPHOM JBUKEHUH. MTHOBEHHAs! CKOPOCTb.
PaBHOyCcKOpeHHOE MpsMONIMHEITHOE ABIKEeHUE. Y ckopenue. CBoOOIHOE MaieHue TeIl.
KpuBonuHeliHOe nBUXEHUE. YTII0Bask CKOPOCTh. PaBHOMEpHOE NBMKEHUE IO
OKPY’KHOCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHUE.

Tema 1.1.
Kunemaruka.

Conep:kanue y4ye0OHOro MmaTepuaJja

CBobogHOe mazeHHe Tel. YCKOpeHue cBoOogHOro majaeHus. JIBmkeHue Tena
OpOILIEHHOTO TOPU30HTAIBHO U MO/ YTJIOM K TOPU30HTY.

PaBHOMepHOE  JBIDKEHHME  Telna [0  OKPY>KHOCTH.  YTIIOBass  CKOPOCTb.
LenTpoctpemurenpHoe yckopenue. [leproa u yactora Bpamienus. Pemenue 3amau.

Tema 1.2.
JInHaMHKA

Conepxxanue y4eOHOro Mmarepuajia

Macca u cuna. B3aumoneiictBue ten. 3akoHbl quHaMukH. Cuiibl B mpupoze. CrocoOsl
n3MepeHus cuil. MHeprmanbpHas cuctemMa oTc4yera. 3aKOH BCEMUPHOTO TSATOTSHHSL.
HesecomocTs.
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Tema 1.3.
3aKkoHbI COXpaHeHus!
B MeXaHUKe.

Coaepxxanue yueOHOro MaTepuajia

Nmnynbe Tena. 3aKoH cOXpaHEHMsI UMITyJIbca. PeakTuBHOE BIKeHUE. MexaHuueckas
pabota. MomHocTs. PaboTa cuibl TATOTEHUS, CUIIbl YIIPYTOCTH U CUIIBI TPEHUS.
Mexannueckas sHeprusi. Kunernueckas sneprusi. Kunernueckas sHeprust 1 padora.
[ToTrenumanpHas SHEpPIUs B TPaBUTALIMOHHOM n1oJie. [loTeHmanbHas 3Heprus ynpyro
1e(OPMUPOBAHHOTO TeJla. 3aKOH COXPaHEHUS NOJTHOW MEXaHHYECKON SHEPruu.

JdeMoHcTpanuu

OTHOCUTENHHOCTh MEXaHUUECKOTO JIBIKEHUS. BUIbI MEXaHUUECKOTO JIBHKCHHUSL.
HNuepTHOCTH TEN.3aBUCUMOCTh YCKOPEHHS TeJIa OT €r0 MACChl M CHUJIBI, IEHCTBYIOIIEH
Ha TeJi0. PaBEHCTBO M MPOTHUBOMOJIOKHOCTh HAMPABJICHUS CHJI IEUCTBUSA U
npotuBoaeicTBus. HeBecomocTh. PeakTuBHOE ABMKEHUE, MOJIENb PaKkeThl. M3MeHeHue
SHEPTHH MPU COBEPIICHUH PaOOTHI.

IIpakTuyeckoe 3ansaTHe. McciienoBanue 3aBUCUMOCTH CUJIbI TPEHHUSI OT MAcChl TeJa

KonrpoJubHas padora. Mexanuka.

CamocrosiTesbHas padora. CBoOoaHOE majieHne Tei. PaboTta Cuibl TATOTCHHS, CHITBI
YOPYTOCTH M CHJIBI TPEHUS

Pa3pea 2.
OcHoBBI
MOJIEKYJISIPHOM
bu3uku u
TePMOJIMHAMHUKH
Conep:xanue y4eOHOro Marepuasia
Tema 2.1. AToMHCTHYECKasi TEOPUS CTPOCHHUS BelecTBa. HaOmroeHus U OmbITHI,
Mouekyasipaas MOATBEPKIAIOIINE ATOMHO-MOJIEKYJIIPHOE CTPOEHUE BelecTBa. Macchl U pa3Mepbl
¢pusuxa. MoJieKyJl. TenaoBoe IBMKEHHE YacTHUll BellecTBa. bpoyHOBCKOE ABUKEHHE.

Nneanshelii ra3. Temneparypa kak Mepa CpelHe KWHETUYECKOW DHEPIUU YACTHII.
VYpaBHeHHE COCTOSIHUA UACANBHOTO ra3a. M3onporneccs! u ux rpaguxu. OobsicHeHne
arperaTHbIX COCTOSIHUM BeIecTBa U (ha30BbIX MEPEXO0I0B MEXKIY HUMU Ha OCHOBE
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aTOMHO-MOJIEKYJISIPHBIX TIpe/icTaBlieHud. CBsI3b MEXy 1aBJICHHUEM U CpEHEN
KUHETHYECKOW PHEeprueit Moseky ra3a. Pabota rasza. Moaens >KUIKOCTH.
[ToBepxHOCTHOE HaTsDKEHHE U cMaunBaHue. Kpucrammmyeckue u amopdHbie
BeHICCTBA. >KI/IIIKI/IC KpHuCTaJlJIbIL.

Tema2.2 Conep:xxanue yueOHOro Marepuaja
Tepmoaunamuka. | BayTpennss sueprus. Pabora u Temooraada Kak cmocoObl H3MEHEHHS! BHYTPEHHEH

sHeprud. [IepBblii 1 BTOPO 3aKOHBI TEPMOJIUHAMUKH. [[pUHIMIIBI IEHCTBHS TEILIOBBIX
mamuH. KITJ[ TeroBsix aurareneil. TemnoBbie MallIMHBI U UX TPUMEHECHUE.
DKoJoru4eckue npoOieMbl, CBI3aHHbIE C IPUMEHEHUEM TETUIOBBIX MAIlluH, U
poOIeMbI DHEProcOepeKEHUSI.
KonTpoabHas pabora. MonekynspHas GpuU3nuKa U TEpMOJAUHAMUKA.
CamocrositesbHas padora. . MneanbHblii ra3. Temneparypa kak Mepa cpeHen
KMHETUYECKOM SHEPrUHU YacTHLl. Y PAaBHEHHE COCTOSIHUS UJICAIbHOIO ra3a

Paspnean 3.

OcHoBBI

JIEKTPOAMHAMHUKHU

Conep:kanue y4yeOHOro MmaTepuasa
B3anmopeiicTBue 3apsHKEHHBIX TEIT. DJIEKTPUUYECKUH 3apsil. 3aKOH COXPaHECHUS

Tema 3.1. 3JIEKTpUUECKOTOo 3apsaa. 3akoH KyioHa. DneKTpocTaTuueckoe moJie, €ro OCHOBHbIE

JJIEKTPOCTATHKA | XapaKTEPUCTUKU U CBS3b MEKy HUMU. [[pOBOHUKY U U30J5TOPHI B

ANEKTPOCTATUYECKOM I0JI€. DNEKTPUUECKasi EMKOCTb KOHJIEHCATOpa. DHEPrus
3IEKTPOCTATUYECKOTO MOJISI.

Tema 3.2. Conep:xanue y4eOHOro Marepuaja

IHocTOSIHHBINA TOK

[TocTostHHBIN 3nekTpuyeckuid TOK. Cuila TOKa, HalpsHKeHUE, JEKTPUIECKOe
conpoTusiieHre. 3akoH Oma AJi y4acTKa ey U NOJIHOM AJIEKTPUUECKON LIEeTIH.
PaGota u MomrHOCTh TOCTOSTHHOTO TOKa. 3akoH Jlxoyns—IJlenma. TemnoBoe neiictBue
AIEKTPUYECKOr0 TOKA. DJIEKTPUUYECKUN TOK B Pa3JIMYHBIX Cpeaax..

Tema 3.3.
MarnuTHoe moJie.

Conep:xanue yueOHOro Marepuasia
MarauTtHoOe ToJjie ¥ €r0 OCHOBHBIE XapaKTePUCTUKH. J[eficTBe MArHUTHOTO TIOJISl Ha
MIPOBOJHHK C TOKOM. 3akoH Ammepa. Dnekrpoasuratens. Cuna Jlopenna. SABnenne

BHeKTpOMaFHHTHOﬁ HWHIAYKIWHA. 3akoH BHCKTpOMaFHHTHOﬁ HWHIAYKIOWH. HpaBI/IHO Jlenna.
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Camounnaykuus. MHAYKTUBHOCTh. DHEPIHsI MATHUTHOIO MOJIS.

JdeMoHcTpanuu

Onexrpusanus Ten.B3aumoneiicTeue 3apsxeHHbIX Teld. HarpeBanue npoBOJHUKOB C
TokoM. OnbIT Opcrena. B3aumoaeiicTBue npoBoJHUKOB € TOKOM. JlelicTBue
MarHUTHOTI'O I0JIsl Ha MPOBOJHUK ¢ TOKOM. PaboTa snekrpoasurarens. SBieHue
AJIEKTPOMAarHUTHON MHIYKITUH.

IIpakTnueckoe 3ansaTe COOpKa IEKTPUUECKOMN [IEMH U U3MEPEHUE CUIIbI TOKA U
HaIlpsDKEHUS HA €€ Pa3JM4HbIX YYaCTKaX.

KouTtpoJsbHas pabora. DJIeKTpUUECKHI TOK.

CamocrosiTesbHas pabora. MarautHoe nose. Pabota u MOIIHOCTh TOCTOSTHHOTO
TOKa.

Paznea 4.
KoJsie0anus U BoJIHBI

Conep:kanue yuyeOHOro marepuasa

CBoOoanbie konebanus. [lepuos, yactora u amMIMTy1a Koiaebanuii. ['apmonndeckue
KoseOaHusi. MareMaTtudeckuil U npy>KUHHBIN MasTHUKU. [IpeBparienue sHepruu npu
rapMOHUYECKHX KosieOaHUsIX. MeXxaHn4YecKue BOJHBI U UX BU/IbL. 3ByKOBBIE BOJIHBI.
VYpTpa3ByKOBBIE BOJIHBL. YJIBTPa3BYK U €r0 UCIOJIb30BAHUE B MEIULIMHE U TEXHUKE.

Tema 4.1.
Mexannueckue
KO0J1e0aHUS M BOJIHBI

Conep:kanue y4yeOHOro MmaTepuaJja

CBoOoaHbIC eKTpOMarHuTHBIC Kosiebanus. KonebaTenpHblil KOHTYp. Dopmyrna
Tomcona. BeiHyX/IeHHBIE AJIEKTpOMAarHUTHBIE Kosiebanus. ['apMoHuueckue
AJIEKTPOMArHUTHBIC KOJIeOaHusI. DICKTPUIECKUI pe3oHaHC. [lepeMeHHbIN TOK.
Onexrporenepatop. [lonyuenue u nepenaya snekrposnepruu. [Ipodiembl
sHeprocOepexeHus. DIEKTPOMArHUTHOE T0Jie. DJIEKTPOMarHuTHele BOJIHbI. CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH. [IpuHIIUTIBI pannocBsi3u U TeneBuaeHus. Mcnonbp3oBanue
AJIEKTPOMArHUTHBIX BOJIH PA3JIMYHOIO JUANa30Ha B TEXHUUYECKUX CPEICTBAX CBS3U,
MEJHIIMHE, TPU U3YUYEHUHN CBOWCTB BEIIECTBA.

Tema 4.2.
DJIEKTPOMATrHUTHBIE
KO0JIe0aHUs M BOJIHBI.

Copnep:xanue y4eOHOro Marepuasia

Pa3BuTHe npeacraBineHuil 0 Npupoae CBETA. 3aKOHBI OTPAXKEHUS U IIPETIOMIIEHUS
cseta. MuTepdepenuns crera. udpaxkuus cera. udpakuronHas pemerka.
ITonapuzannusa ceera. Jucnepcus ceera. JInazpl. @opMyna TOHKOM aMH3BL. OnNTHYECKHE
pubOpHI

Jemoncrpanuu Konebanus MaTeMaTH4eCKOro U MPY>KUHHOTO MasTHUKOB. Pabora
aneKTporeHeparopa. M3imydeHnne u npuem 3JeKTpOMarHUTHBIX BOJIH. PaninocBsss.
Paznoxenue 6enoro cBera B ciektp. MHTepdepenius u qudpaxius ceera. OTpakeHue
U npesnomiienre cBera. OnTuyeckue npruoOophl.
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IIpakTuyeckue 3ansaTusa M3ydeHnue koieOaHU MAaTEMaTHUYECKOTO MasTHHUKA.
Wzyuenune unrepdepenunu u audpaxiym cBera

CamocrosiTeabHas padora. [ludpakironnas pemerka. [lonspusars cBeTa.

Paspea S.
DJIeMeHTbI
KBAaHTOBOM (U3UKHU

Tema 5.1.
KBaHnTOBBIC
CBOIiCTBA cBeTA.

Conep:xxanue yueOHOro Marepuaja

PaBHOBecHOe TeroBoe u3nyyenue. KBantoBas runoresa I[lnanka.
®oroanextpuueckuii 3¢ ¢dext. YpaBHeHHe DWHINTEWHA U BHEUTHETO poTo3ddekTa.
®otoH. JlaBneHnue cBeta. Jlyann3M CBOICTB CBETA.

Tema 5.2.
duszuxka atoma.

Conep:kanue yuyeOHOro marepuasa

Mopnenu ctpoennst atoma. OnbiT Pesepdopaa. [Tocrynarer bopa. O0bsicHeHne
JMHENYaToro CreKTpa BOJA0POAa Ha OCHOBE KBAHTOBBIX MOCTyJaToB bopa.
[Tornomenue u ucnyckanue ceera aroMoM. KBantoBas sueprus. [Ipuniun aeicTeus u
HCIOJIb30BaHue j1a3epa. OnTrueckas CeKTPOCKOMUs KaK METOJ U3yUEHHs COCTaBa
BEIECTBA

Tema 5.3. Conep:kaHnue y4yeOHOro MmaTepuaJsa
dusuka CocraB u cTpoeHue aTOMHOTO sijipa. CBOMCTBA SIEPHBIX CUJI. DHEPTHSI CBSI3H U JeHEKT
aTOMHOIO S1Apa U Macchl aTOMHOrO sipa. PagnoakTuBHOCTh. Buibl painoakTUBHBIX TPEBPAILICHUIA.
3JIeMEHTAPHBIX 3aKOH paJMoaKTUBHOrO pacnaia. CBOWCTBAa HOHU3UPYIOIIHX SIEPHBIX U3ITyYECHHM.
4acTull. PannoakTuBHBIE U3ITyUEHUS U UX BO3JCICTBUE HA )KUBbIE OPraHU3MBbI. SnepHble
peakuuu. SnepHasi s3HepreTuka. DieMeHTapHble yacTulibl. OyHaaMeHTaIbHbIe
B3aUMOJCHCTBUS.
Jemouncrpanun ®otosrdpdexr. dotornement. U3nydyenue nazepa. Jluneituarsie
CHEKTPBI pa3IMYHbIX BelmecTB. CYETUUK HOHU3UPYIOIINX U3ITYYEHHI.
KonTpoabHnas padora. KBaHTOBBIE CBOICTBA CBETA.
CamocrositesibHas padora. KBanToBas sHeprus. PagnoakTHBHOCTb
Pasneu 6.
Bcenennas u ee
IBOJIIOLMS
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Tema 6.1.
CtpoeHnue u
pa3BurTue
Bcesennoii.

Conep:xanue yueOHOro Marepuasa

Kocmonorus. 3Be3abl. TepmosinepHsiii cuate3. Mojens pacuupsitoneiics BeeneHHoi.

Tema 6.2.
IIpoucxoxnenue
CoJHeuHOM
CUCTEMBI.

Conep:xxanue yueOHOro Marepuaja
[Iporoconnie u nmporomianeTHsie oOnaka. OOpa3oBanue mianer. [Ipobnema

CYILIECTBOBaHMS BHE3EMHBIX IUBHIN3alMi. CoBpeMeHHas pu3ndeckasi KapTHHA MUpA.

CamocrosiTesqibHasi padoTa. JBOJIOIUS BCEICHHOM.

Bcero
ayIMTOPHOI
no ¢pusuKe

28

Oo0masn
ayJauTopHAasi

72

CamocrosiTeIbHA
s1 paboTa

36

BCEI'O

108
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3. YCJIIOBUSA PEAJIMZALIUUA TPOT'POI'PAMMBI YYEBHOTI'O
MHNPEJIMETA
3.1. TpeOoBaHUsT K MHUHHUMAJIBHOMY MATEPHAJbLHO-TEXHHYECKOMY
odecreYeHHnIo

Jlist mpoBeaeHust yueOHbIX 3aHsaTHi. Kabunert - ['yMaHUTapHBIX U COIMAIBHO-
sKOHOMUYeCKuX AuciuIuinH (aya.Ne 33) Crnennanu3upoBaHHas MeOeb: KOMITJIEKT
ayJIUTOPHBIN - 26 IIT., CTOJ OJHOTYMOOBBIH - 1 HIT., Kpecio s IpenojaBaTes -
1 wT., KOHAMIMOHED - 1 WIT., BemanKa Juist oAk bl - 1 mT., kadeapa - 1 mrT.
Texuuueckue cpefcTBa OOyUeHHs: 1O0CKA ayJUTOpHAs NepeHocHas - 1 mT.,
yCWJINTENb 3ByKa 1715 cnabocasimaniux Connevans - 1 1IT., 3KpaH NepeHOCHOM ¢
MexaHu3MoM Bo3Bparta - 1 wrT. [Iporpammuoe obecneuenue: Het. CrniennaibHoe
nabopaTopHOe 000pYyI0BaHUE U UHBIE CPEJICTBA OOYUECHHS: HET

3.2. MudopmannonHoe odecnevyeHne 00yueHust
Ilepeyenr pexoMeHayeMbIX Yy4eOHbIX u3iaHuii, UHTEepHeT-pecypcos,
JAOMOJTHUTEJIBHOM JIUTEePaTyphbl

OcCHOBHBIC HCTOYHHUKH:

1.T'a6puensa  O.C., OctpoymoB MW.I'. Xumus gis npodeccuit u
CHEIUATBHOCTEH COIUATbHOPKOHOMUYECKOTO U TyMaHUTApHOTO Mpoduiiei:
YYeOHHK JUIS CTY. YUPEKICHHH cpe. mpod. odpazoBanus. — M., 2014

2.KoncrantunoB B.M., Pezano A.I'., ®aneeBa E.O. buonorus: yueOHUK
JUIS  CTYH. YyupexaeHuid cpen. npod. oOpasoBanus / mox pea. B. M.
Koncrantunoa. — M., 2014.

3.Pym3utuc T'.E., ®enmpaman d.I'. Xumusa 10-11 xmacc: ydeOHHMK miis
o0mreoOpazoBaTenbHBIX OpraHu3anuii: 0a30BbId ypoBeHb — M.: [Ipocserienue,
2014. - 224c.

4.Camoiinenxo [IIL.M. ®uswmka 11 mnpodeccwii ©  crnenuaibHOCTEH
COIMAIIEHO-?KOHOMHYECKOT0 M TYMaHHUTapHOro mnpoduiel: y4eOHHMK I CTYII.
yapexIeHU cpell. mpod. odpazoBanus. — M., 2014.

5.CyxopykoBa JI.H., Kyumenko B.C, NBanoBa T.B. - M.: Ilpocenienue,
2014. - 127c. buonorus. 10-11 xmaccel: y4eOHUK i1 0O0IIe00pa3oBaTEIbHBIX
opranm3anuii ¢ mpwi. Ha saextponHoM Hocutene: 0a30BbId ypoBeHB/ - M.:
[Ipoceemenue, 2014. - 127c¢.

JlonoJiHUTEIbHbIE HCTOYHUKH:

1. T'abpuensu O.C. Xumus 10-11 xracc — M..2005-2009.

2. TepemoB A.B. TecrtoBbie 3amanus mo oomiei ouomorun M.: MHeMo3uHa
2009.

19



3.Iluxnos C. buonorusa. Teopus, TpeHuHry, pemenus. M.: Yuurtensckas
rasera 2012.

NuTepHeT-pecypcesl

www.class-fizika.nard.ru («Kimacc!Has mocka It JTFO003HATEIBHBIX»).

www.physiks.nad/ru («®u3uka B aHUMAITUAX» ).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

NPEIJMETA

KOHTpOJIB N OLCHKa PC3yJIbTaTOB OCBOCHHA OUCHUILIMHBI OCYIICCTBIISICTCA
mpernoaaBaTciicM B IIPOLUECCC MPOBCACHUA IMPAKTHUYCCKHUX 3aH$ITI/II\/'I, TCCTUPOBAHM,
a TAaKXKC BBIIIOJIHCHHUA O6y‘laIOHII/IMI/IC$I MHIWBUAYAJIbHBIX SaHaHHﬁ, KOHTPOJIBHBIX

paboT.

Pe3yabTarsl 00yyeHus

@DopMbI U METObl KOHTPOJISI M OLIEeHKHU
pe3yJabTaToB 00y4eHusl

3HaTh:

— OCHOBHBIC HayKd O TIPHUPOJIE,
OOIITHOCTh Y OTJINYHS;

— €CTEeCTBEHHOHAYYHBIH METO]] TO3HAHUSI U
€ro COCTaBJISIONINE, EAUHCTBO 3aKOHOB
pupobl U Beenennow;

—  B3aUMOCBSI3b  MEXJYy  HAyYHBIMH
OTKPBITHSIMH W pa3BHTHEM TEXHHWKU U
TEXHOJIOTHIi;

- BKJIaJ VYCHBIX B
dhopmupoBanue COBPEMEHHOM
€CTECTBCHHOHAYYHOUW KapTUHBI MUpA.
YMeTh:

—  OpHEHTHPOBATBHCSI B  COBPEMEHHBIX
Hay4YHBIX TOHATHAX W WHpOpManuu
€CTECTBEHHOHAYYHOT'O COJICPIKAHMS;

— paboTaTh €  €CTECTBEHHOHAYYHOU
nHpopmanuei;

— BJAACTh METOJAMM IIOMCKA, BBIICIATH
CMBICJIOBYIO ~ OCHOBY H  OIICHHMBaTh
JIOCTOBEPHOCTH WH(OpMAITUH;

—  HCTOJB30BaTh E€CTECTBCHHOHAYYHBIC
3HAHUS B IIOBCEOHEBHOM IKHU3HU JUIS
obecricueHUs 0€30IMaCHOCTH
KU3HEACITCIIBHOCTH, OXpPaHbl 3J0POBBA,
OKpYKaroIllel cpejibl, SHEProcoepekeHu .

nux

BEIINKUX

DopMBI KOHTPOJISI OOVUEHUS:

-TOMaIITHUE 3aaHus poOIEMHOTO
XapakrTepa,
-IpaKTUYECKHE 3aJaHusi 1o pabore ¢

uH(popMalueH, T0KyMeHTaMHt, JTUTEPaTypoi;
-IOJrOTOBKa W 3aIlUTa WHAMBUAYAJIbHBIX H
TPYIIIOBBIX 33JaHUI IPOEKTHOI'O Xapakrepa.

Dopmbl
00y4eHus:
-TpaIUIIMOHHAs CHCTEMa OTMETOK B Oaliax 3a
KaXIyl0 BBIMOJIHEHHYIO paboTy, Ha OCHOBE
KOTOPBIX BBICTABJISIETCS. UTOTOBasi OTMETKA

OIICHKH PEIYIBTATUBHOCTH

MeToasl KOHTPOJISI HAIpaBJIEHbI Ha IPOBEPKY
YMEHHS YUAIIUXCS:

-OTOMpaTh W  OIICHWBATH
(aKThI, IPOLIECCHI, SBJICHHUS;
-BBITIOJIHATD YCJIOBHUS 33JIaHUSI HA TBOPUYCCKOM

HUCTOPHUYECKHE

YpOBHE C IIpEACTaBICHHEM COOCTBEHHOMU
MO3UIUY;
-eiaTh  OCO3HAHHBIM  BBIOOP  CcOCOOOB

JICUCTBUNA U3 paHEe U3BECTHBIX;

-OCYILIECTBIISITh KOPPEKIUIO (UCIpaBIICHUE)
CIAECTMaHHBIX OMmHKOOK HAa HOBOM YypOBHE
mpeiaraeMbIX 3a/laHui; -paboTaTh B TpyIIe
U TPEJICTaBIATh KaK CBOIO, TaK M IO3UIIHUIO

T'pyHIibl;
-IIPOCKTUPOBATH CO6CTB€HHYIO IpaKAaHCKYHO
ITO3UIIHNIO qucpes IMPOCKTUPOBAHNEC

UCTOPUYECKHX COOBITHIA

METO/IbI OLIEHKHU PE3yJIbTaTOB O0YUYEHUS:
~-MOHUTOPHUHT pocra TBOPYECKOU
CaMOCTOSITEJIBHOCTH WM HAaBBIKOB IIOJyYEHUS
HOBOTI'O 3HaHMS KaX/IbIM 00yUaromuMcs
-popMupoBanue  pesyiabTara  HMTOTOBOH
aTTecTallud 10 JUCUUIUIMHE Ha OCHOBE
CYMMBI PE3YyJIbTaTOB TEKYIIETO KOHTPOJIS.
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