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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI

1.1. O0sacTb NpUMeHEeHH s POTrPaMMbI
IIporpamma OVYII.07 EctecTBO3HaHME NpeqHAa3HAuY€Ha JJs U3Yy4YEHHUS €CTECTBO3HAHUS B
npodeccuoHaIBHBIX 00pa3oBaTeabHbIX opranu3anusax CI1O, peann3yrommx o0pa3oBaTeIbHYIO MPO-
rpamMMy CpeJHero oouiero oOpa3oBaHMs B IpeNeNax OCBOCHUS OCHOBHOM 00Opa30BaTENbHOW IpO-
rpammbl CITO (OOIT CITO) Ha 6a3e oCHOBHOTO 00IIero 00pa3oBaHUs MPHU MOJATOTOBKE CIEIHATH-
CTOB CPEIHETO 3BEHA.

[Iporpamma OVYII.07 EctectBOo3Hanme paspadortanHa Ha ocHoBe TpeboBanmii ®I'OC CIIO,
NPEIbSBISEMBIX K CTPYKTYpE, COJCPKAHUIO M Pe3ylIbTaTaM OCBOCHHS 00Ie00pa3oBaTebHON yueo-
Hou nuctuiimHabl OYI1.07 EcrectBo3nHanue B yactu peanuzauun @I'OC CIIO B npeaenax ocBoeHUs
OCHOBHOI oOpazoBatenbHol mporpammbl CITO (OOIT CITO) Ha 6a3e ocHOBHOTO 0011ero 06pa3oBa-
Hus ¢ ydetoMm TpeboBanuidi ®I'OC k mosryqaemMoil CHEeUaIbHOCTH CPETHETO MPOQPECCHOHATBHOTO
oOpa3oBaHUs.

[Tporpamma OVYII.07 EctecTBo3HaHUE SBISIETCS 9acThl0 OCHOBHOM MpodeccrnoHambHOi o0pa-
3oBarenbHON nporpammsl B cooTBeTcTBUM ¢ PI'OC CIIO no cneumnansHoctu 53.02.04 BoxanbHoe
HCKYCCTBO.

1.2. Mecto yueOHoro npeamera B crpykrype IHIICC3
Vueonsii npeamer OVYIL.07 EcrecTBo3HaHue sBIAETCS 00S3aTCIbHBIM YYEOHBIM IPEAMETOM
00111€00pa30BaTEILHOTO Y4eOHOTO IUKJIA.

1.3. Hean u 3a1a4u, TpeOOBAHUSA K Pe3yJIbTATAM OCBOCHHUA IMpeaMeTa

OVYIIL.07 EctectBo3HaHHE OTHOCUTCS K NpeaMeTHoi obiactu "EcTecTBeHHBIE Hayku'.
Nzyuenune npeameTHo obmactu "EcTecTBeHHBIE HAYKU'" TOJKHO 00ECTICUNTD:

c(OPMHPOBAHHOCTH OCHOB LIEJIOCTHOM HayYHON KapTUHBI MHUPA;

(dbopMHpOBaHKE TOHUMAHUS B3aUMOCBSA3H U B3aUMO3aBHCHMOCTH €CTECTBEHHBIX HAYK;

c(OPMHPOBAHHOCTh NMOHUMAHUS BIMSHUS €CTECTBEHHBIX HAYK Ha OKPYXAIOIIyIO Cpexdy,
HKOHOMHYECKYIO, TEXHOJOTHYECKYI0, COLIUATBHYIO  3THUECKYIO c(hepbl 1eATEIIbHOCTH YEI0BEKa;

CO3JIaHME YCIIOBHM JUIsl pPa3BUTUS HAaBBIKOB Y4YeOHOM, MPOEKTHO-UCCIIENI0BATEIbCKOH,
TBOPYECKOH 1€ATEIbHOCTH, MOTUBALIMU 00YYaIOLINXCSl K CAMOPA3BUTHIO;

c(OPMHPOBAHHOCTh YMEHUH aHATU3UPOBATh, OIICHUBATH, MPOBEPATH HA TOCTOBEPHOCTh U
000011aTh HAYYHYIO HH(OPMAITHIO;

c(OPMHPOBAHHOCTH HABBIKOB 0€30MacHOM paboThI BO BpeMsl IPOSKTHO-HCCIEI0BATENbCKOM
U 3KCIIEPUMEHTAILHON JeATeNbHOCTH, IIPU MCII0JIb30BaHUU J1a00paTOPHOro 000py10BaHHUS.

Conepxxanne mnporpammbl  OVYIL.O7 EcrecTBo3HaHuWe HampaBie€HO Ha JIOCTUXKEHUE
CHEAYIOIIUX LETIEH:
- OCBOCHHE 3HAaHUU O COBPEMEHHOM €CTECTBEHHO — HAYYHOM KapTUHE MUPA U METOJAX €CTECTBEHHBIX
HayK; 3HAaKOMCTBO C HauOoJjee BaKHBIMU UAEAMU U JOCTH)KEHUSIMH €CTECTBO3HAHUS, OKa3aBIIUMH
OIIpEACIAIONIEE BIUSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJOTUH;
- OBJIAJICHUE YMEHUSMHU IPUMEHATH MOJIyYCHHbIE 3HAHMS JUIsl OOBACHEHUS SBICHUNA OKPY>KaIOLIETO
MHUpa, BOCHPHUATHA HMH(OPMAIIMM ECTECTBEHHO — HAay4YHOro M TNpOo(ecCHOHANBHO 3HAYUMOTO
COJIEp KaHUs; Pa3BUTHE MHTEIUIEKTYaIbHBIX, TBOPYECKHX CIOCOOHOCTEN M KPUTUYECKOTO MBIIIICHHS
B XOJI¢ IPOBEJEHUS MPOCTEUILINX MCCIEN0BAaHUM, aHAIN3a ABJICHUM, BOCIIPUATUS U UHTEPIIPETALIUN
€CTECTBEHHO — HAYy4YHOM HH(pOpMaLNH;
- BOCHIHTaHUE YOEXKJICHHOCTH B BO3MOXXHOCTH IIO3HAHHs 3aKOHHOW IMPHUPOIBI M HCIOJIb30BAaHUE
JNOCTUKCHUM €CTECTBEHHBIX HAYK Ul Pa3BUTHA LUBUIN3ALUU U Ka4eCTBA )KU3HU;
- TNPUMEHEHHE €CTECTBEHHO — HAaYYHbIX 3HaHUH B NPO(ECCHOHANBHON NEATENPHOCTH H
MIOBCEJJTHEBHON KM3HM [UId oOecredeHus Oe30MacHOCTH O KU3HEAESTENbHOCTH; TI'PAMOTHOIO
HCII0JIb30BAaHUsI COBPEMEHHBIX TEXHOJIOTUI; OXpaHbl 3J0POBbS, OKPYKAIOILIEH CPEIbI.

B pesyabrare ocBoenus npeamera OYIL.07 EcrectBo3Hanue o0y4yaromuiicsi 10/2KeH 3HATD:

3.1. OCHOBHBIE HAYKH O MPUPOJE, UX OOIIHOCTH M OTIUYHS;
3.2. eCTECTBEHHOHAY4YHBI METOJ MO3HAHUSA U €r0 COCTABIIAIOILNE, €AUHCTBO 3aKOHOB IPUPOABI BO
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Bcenennoi;
3.3. B3aUMOCBSI3b MEX/1Y HAYUHBIMU OTKPBITUSIMU U Pa3BUTUEM TEXHUKHU U TEXHOJIOTHIA;
3.4. BKJIaJl BETUKUX YYCHBIX B (HOPMHUPOBAHKNE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUPA;

B pesyabtarte ocBoenus npeamera OYIL.07 EcrectBo3Hanne ody4yarommiicst J0J1KeH
yMeTh:

VY.1. opueHTHPOBATHCS B COBPEMEHHBIX HAYYHBIX MOHATUSX U WH(POPMAIIUU €CTECTBEHHOHA-
YYHOT'O COAEPIKAHMUS;

V.2. paboTath ¢ ecTeCTBEHHOHAY4YHOI MH(pOpMaIMeil: BIaJAeTh METOJaMH MTOUCKA, BBIACIATD
CMBICJIOBYIO OCHOBY M OLIEHHUBATh JJOCTOBEPHOCTH MH(OPMALINK;

V.3. ucnonp30BaTh €CTECTBEHHOHAYYHbIE 3HAHUS B IMOBCEIHEBHOW KHU3HH JUI1 00ECTIeUeHHs
0€30MaCHOCTH KU3HEEATEIIbHOCTH, OXpaHbl 3I0POBBS, OKPYKAIOIIEH Cpeibl, JHEProcOepeKeHUS;

B mporpammy yuebnoit nucrummuasl OYIL.07 EcrecTBo3HaHUE BKIIOYEHO COJAEp)KaHHE,
HampaBlieHHOE Ha (opMHpOBaHUE Yy CTYJEHTOB KOMIIETEHIMH, HEOOXOAUMBIX ISl KAUECTBEHHOTO
ocoenus OINOII CITIO Ha 6a3ze 0CHOBHOTO 0011er0 00pa30BaHMUA.

B pesynbraTe ocBoeHus mpeamera y oOyudaromierocsi (GopMUpPYIOTCS CleAyIoule odiue
kommnereHnuu (OK):

OK 10. Vcnoap30BaTh B IpoQeCcCHOHANBHON AeATEIPHOCTH YMEHHS U 3HAHUS, TTOIyIeHHBIE 00yYa-
FOIIUMHUCSI B XO/I€ OCBOCHHS YICOHBIX TIPEIMETOB B COOTBETCTBHH ¢ (heZIepaIbHBIM TOCYIapCTBEHHBIM 00pa-
30BaTEIbLHBIM CTAHIAPTOM CPEIHETO OOIIET0 00pa3oBaHMS.

B pesynbrare ocBoeHus npeaMeTa y odyyaronierocsi GopMHUpyrOTCs CleayIolnue JHYHOCT-
Hble pe3yabTaTsl (JIP):

Cob:roaronyii 1 mponaranIUpyIOIKi MpaBuiia 3J0pOBOro U 6e3o0macHoro oopasa >xusuu, | JIP 9
CTIOPTa; MPEeIYNPEKIAONINA 00 MPEo0IECBAIOMINI 3aBHCUMOCTH OT aJIKOTOoJIsl, Tabaka,
MICMXOAKTUBHBIX BEIECTB, a3apTHBIX UTP U T.1. COXpaHAIOUINA NCHXOJOTHYECKYIO YCTOM-
YUBOCTh B CHTYaTHBHO CJIOXKHBIX HJIM CTPEMHUTEILHO MEHSIOMINXCS CUTYAIHSIX.

3a00TAIUKCS O 3aIUTE OKPYKAIOIIEH Cpe/ibl, COOCTBEHHOM U 4y»)0i O6e3omacHocTH, B ToM | JIP 10
griciie uGpPOBOH.

OcBoenne conepxxanus yaeoHoro npeamera OYIL.07 EctecTBo3Hanue obecriednBaeT 10-
CTHKEHUE CTYJCHTAMHU CJIEeYIOIINX Pe3yIbTaTOB:
JIUYHOCHMHBIX:
- YCTOMYMBBIA MHTEPEC K UCTOPUU U JOCTHXKEHUSM B 00JIaCTU €CTECTBEHHBIX HAYK, YYBCTBO T'OPJIO-
CTH 32 POCCHICKHE €CTECTBEHHBIC HAYKH;
- TOTOBHOCTH K TIPOJIOJDKEHUIO 00pa30BaHMsI, TIOBBIIEHUIO KBATH(PUKAMK B U30paHHOM TTpodeccro-
HATBHOHN JESITETLHOCTHU C UCIOIh30BAaHUEM 3HAHHI B 00JIACTH €CTECTBEHHBIX HAYK;
- 00BbEKTHBHOE OCO3HAHUE 3HAYMMOCTH KOMITETEHIMI B 00JIACTH €CTECTBEHHBIX HAyK JJIsi YeJOBEKa
1 o0IIecTBa, YMEHHE HCIONIH30BaTh TEXHOJOTUYECKUE OCTIKEHHUS B 00NMacTu (PU3UKU, XUMHUHU U
OMOJIOTHH JIJIS1 TIOBBIIIIEHUSI COOCTBEHHOTO MHTEIIEKTYAIbHOTO Pa3BUTHS B BEIOpaHHOU Tpodeccro-
HaJILbHOH JIeATEILHOCTH,
- YMEHHE NMPOAHATN3UPOBATh TEXHOTEHHBIE MOCIECTBUS ISl OKPYXKAIoIIel cpebl, OBITOBOM U IIPO-
W3BOJICTBEHHOU JCSITEILHOCTH YEIIOBEKA;
- TOTOBHOCTh CAMOCTOSATEIHHO JJOOBIBaTh HOBBIE JIJIsl ce0sl €CTECTBEHHO — HAYYHbIE 3HAHUS C UCTIOJIb-
30BaHUEM JJISI ATOTO JOCTYIHBIX HCTOYHUKOB WH(OPMAIINK;
- YMEHHE YIpPaBIATh CBOCH MMO3HABATEIbHOU JESATENbHOCTHIO, IPOBOJUTH CAMOOLIEHKY YPOBHS COO-
CTBEHHOT'O MHTEJUIEKTYaJIbHOTO YPOBHS;
- YMEHHE BbICTpAauBaTh KOHCTPYKTHBHbIE B3aHMOOTHOIICHUS B KOMaHJI€ 10 PEHICHUIO OOIIKX 3a/1a4
B 00J1aCTH €CTECTBO3HAHUS,
MemanpeomMemHpIx:
- OBJIaJICHUE YMEHUSMHU U HABBIKAMH PA3JIMYHBIX BUIOB MO3HABATEIILHOMN NIEATEIHHOCTH JJIS M3yYe-
HUS Pa3HBIX CTOPOH OKPY>KAOILIEr0 ECTECTBEHHOI'O MUPA;



- IPUMEHEHNE OCHOBHBIX METOOB MMO3HaHUA (HAOII0IeHUS, HAYYHOT'O SKCIIEPUMEHTA) JI U3YUEeHUS
Pa3IUYHBIX CTOPOH €CTECTBEHHO - HAYYHOH KapTUHBI MUPA, ¢ KOTOPHIMH BO3HHUKAET HEOOXOAUMOCTh
CTAJIKUBAThCs B IpodeccuoHabHol cdepe;

- YMEHHE OMPEACNATh IeNIM M 3a/1a4ll JesSTEIbHOCTH, BEIOUpATh CPEICTBA IS MX JOCTHKCHUS Ha
MIPaKTHUKE;

- YMEHHE HCIIOJIb30BaTh Pa3UYHble UCTOYHHUKH JJIS MOJyYeHHUsS €CTECTBEHHO -HaydyHOW MH(popMa-
LIMU ¥ OLIEHUBATh €€ JOCTOBEPHOCTH JJIsl JOCTUIKEHUS TOCTABJICHHBIX eJIel U 3a/1a4;

npeomemmuuix:

- ¢(hOpMHUPOBAHHOCTH MIPEACTABJICHHUH O LIETOCTHOM COBPEMEHHOM €CTECTBEHHO — HAyYHON KapTHHBI
MUpa, MPUPOAC KaK €IUHON IEJIOCTHOW CHUCTEME, B3aUMOCBSI3M YENIOBEKAa, MPHUPOJBI M OOIIECTBa,
MIPOCTPAHCTBEHHO — BPEMEHHBIX MaciiTabax BceneHHoi;

- BJIaICHUC 3HAHUAMU O HaH6onee BAXXHBIX OTKPBITHUAX U JOCTUIKCHUAX B 06HaCTI/I CCTCCTBO3HAHUA,
MOBJIMSIBIIMX HA SBOJIIOLMIO MPECTABICHUH O MPUPOJIe, HA PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

- Cq)OpMI/IpOBaHHOCTB YMCHUA MPUMCHATH CCTCCTBCHHO — HAYYHBIC 3HAHUA JIA OGBHCHGHI/IH OKpYy-
KAIOMIMX SIBJICHUM, COXpaHEHUs 370pOBbs, oOecredyeHus Oe30MaCHOCTH KHU3HEAESTeIbHOCTH, Oe-
PCKHOI'O OTHOHICHUS K MPUPOAC, pallMUOHATIBHOT'O ITPUPOJAOITOJIB30BaAHUSA, a4 TAKKC BBIIIOJIHCHUSA POJIN
IrPaMOTHOTO TTOTPeOUTEI,

- ¢(hOpMUPOBAHHOCTb MPEICTABICHUIH O HAYYHOM METOJE MO3HAHUS MPUPOIBI 1 CPEICTBAX U3YUCHHS
Merammpa, MaKpoMupa 1 MHUKpPOMHUDA; BJIaJIeHHE MpUeMaMHi €CTECTBEHHO — Hay4HbIX HaOI0O/ICHUH,
OIIBITOB, I/ICCJIG,Z[OBaHI/Iﬁ 1 OCHKH JOCTOBCPHOCTH IOJYUCHHBIX PC3YJILTATOB,

- BIIQJICHHE MOHSATUIHBIM anmapaToB €CTECTBEHHBIX HAYK, MO3BOJISAIONIUM MO3HABaTh MUP, Y4acCTBO-
BaTb B JUCKYCCHUAX IO CCTCCTBCHHO — HAYYHBIM BOIIPpOCAM, HCIIOJIb30BAThH PA3JIMYHBIC MCTOUYHHUKU
nH(popManuu Ik TOATOTOBKH COOCTBEHHBIX PabOT, KPUTHUYECKH OTHOCUTHCS K cooOmeHussMm CMU,
COJIEp KaIINX HAYYHYIO HHPOPMAITHIO;

- cOpMUPOBAHHOCTh YMEHUIN MOHUMATh 3HAYUMOCTb €CTECTBEHHO — HAyYHOT'O 3HAHUS IS KaXKJI0TO
YelI0OBEKa HE3aBUCHMO OT €ro MPOo(heCcCHOHATBLHON NeATeIhbHOCTH, Pa3InyaTh ()aKThl U OLICHKH, CPaB-
HUBAaTh OLIEHOYHBIE BBHIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMHU OLICHOK U CBSI3b KPUTEPUEB C OIpelie-
JICHHOM CUCTEMOM LIEHHOCTEM.

1.4. PekoMeHayeMoe KOJIMYECTBO YaCOB HA 0CBOCHHE MPOIrPaMMbI:
MaKCUMaJIbHOUM yueOHOM Harpy3ku obydaromerocs - 108 gaca, B ToM yuce:
00s13aTeNbHON ayJUTOPHOM yueOHOM Harpy3Kku oOydatomierocs - 72 4yaca;
CaMOCTOATENIbHON paboThl 00yJaromerocs - 36 4acos.

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEMETA

2.1. O0beM yueOHOro npeaMera ¥ BUAbI Y1eOHOI padoThl

Buna yueOHo# padoThI Oovem uacos
MakcumasibHasi ydeOHasi Harpys3ka (Bcero) 108
O0s3aTes1bHAs AyIMTOPHAs yueOHAas Harpy3Ka (Bcero) 72
B TOM YHUCIJIE:
nabopaTopHbIe PaOOTHI 3,5
IPAKTUYECKHE 3aHITHS 10,5
KOHTPOJIbHBIE PAOOTHI 11
KypcoBas pabora (IIpOeKT) Hem
CamocrosiTesibHasi padoTa o0yuaruierocsi (Bcero) 36
Hrorosas arrecranus B popme nudpepeHunpoBaHHoro 3ayera-4 cemecTp

2.2. O0mast XapaKkTepuCTHKA Y4eOHOr0 mpeaMeTa
Vueonsii npeamer OVIL.07 EcrtecTBo3HaHHWE SBISETCS CHHTE3HBIM YYEOHBIM KYypCOM,
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BKJIIOYAIOIIUM B ce0sl MaTepuas TpeX B3aUMOCBSI3HBIX HAyYHBIX JUCIMIUIUH — OMOJIOTUH, XUMUU U
¢usuku. Copnepxkanue ydeOHoro mnpeamera «EcTecTBOo3HaHHE» BBICTPOGHO B COOTBETCTBUU C
COBPEMEHHOM KOHIICTIIIMEH E€CTECTBO3HAHMS W BKJIIOYAET B CEOS IIUPOKUU CIIEKTP BOIPOCOB O
pPa3HOOOPA3HBIX CBOMCTBAX OOBEKTOB MPUPOIBI, KOTOPHIE MOTYT pacCMaTpUBATBCS KaK €IUHOE
nenoe. OCHOBaHHbIE HAa €CTECTBEHHO-HAYYHBIX 3HAHUAX COBPEMEHHBIE TEXHOJOTHMH (POPMHUPYIOT
HOBBII 00pa3 *KHM3HH 4YeIOBEYECTBA, M OOPAa30BAHHBIA YEIOBEK HE MOXKET IHCTAHIIUPOBATHCS OT

(dbyHIaMeHTaIbHBIX 3HAaHUM 00 OKpykatomeMmM Mupe. EcrecTBo3HaHue — HeOTheMiIeMas
COCTaBJIAAIOIIAs KYJIbTYPBI: ONPCACIIAA MUPOBO33PCHUC UCIIOBCKA, OHO MPOHUKACT U B T'YMAHUTAPHYIO
chepy, W B OOIIECTBEHHYIO JKM3Hb. PalMOHaIbHBI €CTECTBEHHO — HAy4YHBI METO/I,

c(hOpPMHUPOBABIIMICSA B paMKaX E€CTECTBEHHBIX HAyK, 00pa3yeT eCTECTBEHHO — HAYYHYIO KapTHUHY
MHUpa, HeKoe o0pa3Ho — prtocodckoe 0000IICHIE HAYYHBIX 3HAHUH.

OCHOBY €CTEeCTBO3HAHHUsI TPEICTABIACT (U3MKA, U3ydarollas Hanboyiee BaKHBIC SIBICHUS,
3aKOHBI M CBOWCTBa MaTepuajibHOro Mupa. B ¢usuke ycTaHaBIMBaIOTCS YHUBEpCAJIbHBIE 3aKOHBI,
CIPaBEJIMBOCTh KOTOPBIX MOATBEP)KIAETCS HE TOJIBKO B 3€MHBIX YCIOBUSX U B OKOJO3EMHBIX
MPOCTPAaHCTBaX, HO W BO Bcel Bcemennoil. B »Tom 3akmrouaercss mnpu3HaK (QU3HKKA Kak
dbyHnaMeHTabHON Hayku. Du3nKa 3aHUMaeT 0co00e MECTO Cpel eCTECTBEHHBIX HAyK, MTOITOMY €¢
MIPUHATO CUUTATh JIMIEPOM €CTECTBO3HAHMS. XUMHUS — HayKa O BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBax, TMpoleccax TMpeBpalleHusi, HCHOJIb30BAHUM 3aKOHOB XUMHUU B MPaKTUYECKOU
NEeATEIbHOCTH JIIOAEH, B CO3JIaHMM HOBBIX MarepuanoB. buonorus — CcOCTaBHas 4acTb
€CTECTBO3HAHUA. JTO HayKa O XKMBOH mpuponae. OHa M3y4yaeT PAaCTUTENbHBIN, *KUBOTHBI MUD U
YeNoBeKa, UCIOJIb3ys KaKk COOCTBEHHBIE METO/Ibl, TAK U METOJbI IPYIHX HAYK, B YACTHOCTH (PU3MKH,
XUMHH W MaTeMaTUKH: HAOIIOJEHUS, SKCIIEPUMEHTHI, MCCIICIOBAHMS C TOMOINBID CBETOBOTO U
ANEKTPOHHOTO MMKpPOCKONa, OO0pabOTKy CTaTUCTHYECKHX JaHHBIX METOJaMU MaTeMaTHUeCKOn
CTAaTUCTUKHU U JIp. Bruosiorus BIsABISET 3aKOHOMEPHOCTH, IPUCYIIUE )KU3HU BO BCEX €€ MPOSBICHUSIX,
B TOM 4HCJie 0OOMEH BEIIEeCTB, POCT, PA3MHOKEHHE, HACIIEICTBEHHOCTh, I3MEHYHBOCTD, IBOJIIOINIO U
zp.

B memom yueOHbii mpeamer «EcrecTBo3HaHWE», B COJEpP)KAaHUU KOTOPOH BEIYIIMM
KOMITOHCHTOM SIBJISIFOTCSL 3HAHUS M HAaydHbIE METOJBI TO3HAHWS, TMO3BOJIIOT CHOPMHPOBATH Y
CTYJCHTOB IEJIOCTHYIO €CTECTBEHHO — HAyYHYI0 KapTUHY MHUpA, TPOOYAUTH Y HUX SMOLIMOHAIBHO —
[IEHHOCTHOE OTHOIICHHUE K M3y4aeMOMY MaTepuany, TOTOBHOCTh K BBIOOPY ACUCTBHIA ONpeneIeHHON
HaIlpaBJIEHHOCTH, YMEHHE KPUTHYECKHU OLICHUBATh CBOU U UYKHUE IEUCTBUS U MOCTYIIKH.

baok «Xumus».

X¥UMHUYEcKasi KAPTUHA MAPA KaK COCTaBHAsl YaCTh €CTECTBEHHO - HAYYHOU KapTUHbI Mupa. Poib
XUMHH B XKU3HU COBPEMEHHOTO OOIIECTBA: XUMHUS B OBITY, XUMHS B MPOMBIIIJICHHOCTH, XUMUS B
CEJIbCKOM XO35IHCTBE.

OcHoBHbIC IOHATHS U 3aKOHbI XUMHH. [Ipenmer xumun. BeniecrBo. Atom. Mosnekyna. Xu-
MUYECKHUH 3JeMEeHT U (OpMBI €ro cyliecTBoBaHus. [IpocThie u cioxHbie BemecTsa. M3mepenue Be-
miectBa. Macca aToMoB U MoJieKyJ. OTHOCUTEIbHBIE aTOMHAsi U MOJIEKYJisipHas Macchl. KonuuecTBo
BemiecTBa. [locTtostHHas ABoraapo. MomsipHast Mmacca. 3akoH ABoraipo. MossipHbIA 00bEM Ta3oB.

IlepuoanyecKkuil 3aKOH M NMepPHOAUYECKAsA cHUCTeMa XuMHUYecKHX djeMeHToB JI. . Men-
aesieeBa. OTKpBITHE NTEPUOANYECKOr0 3aKOHA. [lepronnueckas cucreMa XuMHUYECKHUX 3JIeMEeHTOB [l
N. MenaeneeBa. 3Hauenue Ilepuonnueckoro 3akoHa u Ileproanueckoil cMCTEMbl XUMUYECKUX dJIe-
MeHToB JI. 1. MenaeneeBa i pa3BUTHSI HAYKH M TOHUMAHUSI XUMHYECKON KapTUHBI MUPA.

Crtpoenue BemecTBa. KoBaneHTHas CBs3b: HeNossipHas U nossipHast. Monnas cBsizb. Merain-
JIu4eckas cBsa3b. BonopoaHas cBs3b.

Boaa. PacTBopsl. Bona B npupoe, ObITYy, TEXHUKE U Ha TPOU3BOJCTBE. DU3NYECKHe U XUMU-
YECKHE CBOMCTBA BOJbl. ONpecHEeHNEe BOIbI. ATperaTHble COCTOSIHUS BOJIBI U €€ IepeXoa U3 OJAHOTO
arperaTHOro COCTOSIHUS B IPYTO€.

Heopranuueckue coenmHeHusi. Knaccudukanus HeEOpraHWYECKHX COCIWHEHH: OKCHIBI,
KHCIIOTHI, OCHOBaHUs, coni. Metaibl. O0mue Gu3nyeckue 1 XUMUYECKHE CBOWCTBa MeTauioB. He-
MeTaibl. OOmas XapakTepUCTUKA TJIABHBIX MOATPYII HEMETAJUIOB Ha MpuUMepe rajoreHoB. Bax-



HEeHIINe COeTMHEHNS METAIJIOB U HEMETAJNIOB B IPUPOJIE U XO3SIIICTBEHHOM AESITETbHOCTH YeJIOBEKa.
Jlemoncmpayuu (s8udeo):

- B3aUMO/ICHCTBHE METAJIJIOB C HEMeTaJlJIaMU (ITMHKA C CepPOi ),

- B3aUMO/ICHCTBHUE METAJIJIOB C pAaCTBOPaMU KHUCIIOT;

- B3aMMOJICHCTBUE METAIIJIOB C PACTBOPAMH COJICH.

Oprannyeckue coennHeHuss. OCHOBHBIC TMOJIOKEHUS TEOPUH CTPOCHHUS OPraHUYECKUX CO-
equHeHu. MHOrooOpa3ue opraHuveckux coeauHeHuid. [lonstue nzomepun. Yzneeooopoowt. Ilpe-
JeNbHBIE U HETIpeebHbIe yrieBoaopobl. Peakuus nonumepusanuu. [IpupoaHbie HICTOYHUKH yTJie-
BOJIOPOJIOB. YTJEBOAOPOAbl KaK BaKHEHIIHMK MCTOUYHUK (hopmupoBaHus Oroxera. Kucinopoooco-
odepoicanque opeanuueckue eewjecmea. llpencraBureny KUCI0POIOCOAEPKAIINX OPraHUYECKUX CO-
€IMHEHUI: METWJIOBBIM M 3THJIOBBIM CHUPTHI, TIIULEPUH, YKCYyCHass KHCioTa. KUpbl Kak CIIOXKHbBIE
3¢upbl. YTIEBOABL: TIIOK03a, (PpyKTO3a, Kpaxmal, LeUoo3a. A30mcodeprcaujue opeanuiecKue
coeounenus. AMUHBI, aMUHOKHUCIOTHI, Oenmku. CTpoeHne W Ouosiorudeckass (QyHKIUS OENKOB.
Inacmmaccel u onoxkna. llonstTue o miacTMaccax ¥ XMMHUYECKUX BoJIokHaX. HarypanbHble, cuHTe-
TUYECKUE U UCKYCCTBEHHBIE BOJIOKHA.

Hemoncmpayuu (sudeo): -Nony4eHUE STUIECHA U €r0 B3aUMOJIEHCTBUE C pacTBOPOM I€pMaHIraHaTa
KaJisi, OpOMHOM BOJIOM;

-Ka4eCTBEHHAsI pEaKIIUs Ha TJIMLEPUH;

-IIBETHBIC peaKIuu OCIKOB (OMypeTOBasi 1 KCAHTONPOTEUHOBAS PEAKIIHH ).

XUMHA ¥ KU3Hb. Xumua u op2anusm uenogeka. XUMUYECKUE DIEMEHTHl B OpraHU3MeE de-
noseka. OpraHuyeckue U Heopranuyeckue BemiecTBa. OCHOBHBIE JKU3HEHHO HEOOXOAMMBIE Bellle-
CTBa: OCNKH, KUPBI, YIIIEBOABl U BUTAMUHBI. YTJIEBOABI — IJIaBHBIA MCTOYHUK SHEPTUU OpraHU3Ma.
Posb sxxupoB B opranusme. XoJIECTEpUH U €r0 pojib B 3I0POBLE UeI0oBeKa. MUHEpalibHbIE BEUIECTBA B
MPOIYKTaX MUTaHMsI, MUIIeBbIe 100aBku. COATaHCHPOBAHHOE MTUTAHHUE.

Xumusn ¢ 6uimy. Bona. KauectBo Boabsl. Moromue u ynuctamue cpeacraa. [lpasuna 6e3omac-
HOUM paboThl CO CpeacTBaMU OBITOBOM XUMHH. PONb XMMHUYECKUX 3JIEMEHTOB B JKU3HHM PACTCHHI.
VY nobpenns. XuMHUECKUE CPEICTBA 3aIUTHl PACTCHHUH.

Baok «BUOJIOT'USL. buonorusi — COBOKYITHOCTh HAayK O UBOM npupoje. Meroasl HayqHO-
ro noszHanus B Ouosnoruu. JKuas npupoga Kak 00beKT U3yueHus: 6uosoruu. MeTospl ncciae10BaHus
KHUBOU MPUPOABI B Ononorun. OnpenereHne )KU3HU. Y POBHU OPraHU3alud KU3HU.

Kaerka. Vcropust uzydenus kiaetku. OCHOBHbBIE TOJIOKEHUS KJIETOYHOM Teopuu. Kierka -
CTPYKTypHO-(DYHKIIMOHAIbHAS eauHuIa Xu3HU. CTpoeHue KieTku. [IpokapuoThl U 3YKapHOTHI —
HU3ILIUE U BBICHIME KJIETOUHblE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKU dyKapu-
or. Knerounoe sigpo. OyHkuMM siapa: XpaHeHHE, BOCIPOU3BEACHUE U Iepeaada HaclleJCTBEHHOU
uHpopmanuu. CTpykTypa U QYHKIIUU XpOMOCOM. AYTOCOMBI U TOJIOBbIE XpOMOCOMBI. buoioruue-
CKOE€ 3HaUY€HHME XMMUUYECKHX 31eMeHTOB. Heopranmyeckue BeliecTBa B cocTaBe KIETKH. Poiib BOJbI
KaK pacTBOPHUTENSI U OCHOBHOTO KOMIIOHEHTA BHYTPEHHEN Cpeibl OpPraHU3MOB. YTJIEBOJbBI U JTUIUIbI
B kietke. CTpykTypa u 6uonorunyeckue ¢pyHkuuu 6enkoB. CTpoeHHe HYKICOTHIOB U CTPYKTYpa IO0-
nunykiaeotuanbix neneid [JHK u PHK, AT®. Bupyce u 6akrepuodaru. Bupycsl — Bo3OyauTenu uH-
¢bexmonHbIx 3a0oneBanuil. Bupyc nmmynonedpunura yenoseka (BUY). [Mpopunakruka BUY — un-
dbexun.
emoncmpayuu: -cmpoenue Kiemku, -0peanoudbl K1emKu, -XUMu4eckuil cocmas Kiemxu.

Opranuszm. Opranu3m — eaumHoe Iesoe. MHorooOpasue opranu3mMoB. OOMEH BEIIECTB U
SHEPTHUEH ¢ OKpYXkKAIOMIeH Cpeaoi Kak HEe0OXO0MMOe YCIIOBHE CYIIECTBOBAaHUS KUBBIX cucTeM. Cro-
COOHOCTh K CAMOBOCIIPOM3BECHUIO — OJIHA U3 OCHOBHBIX OCOOEHHOCTEH KUBBIX OpraHu3MoB. Jlerne-
HUE KJIETKHM — OCHOBA POCTa, Pa3BUTHUS U Pa3MHOXKEHUs1 opraHu3MoB. becnonoe pasmuHosxenue. [lo-
JIOBOM TIPOIIeCC U MOJI0OBOE pasMHOKeHHE. OTUI0J0TBOpEeHHE, ero Onojorndeckoe 3HavueHue. [lons-
THe 00 UHIUBUIYaTbHOM Pa3BUTUUA. DMOPHOHATBHBIN U TOCTAIMOPUOHANIBHBIN Tiepruoabl. HIUBUTY-
aIbHOE Pa3BUTHE YeJIOBEKa U €ro BO3MOXKHbIE HapylieHus. OOlue npeacTaBieHuss O HaclIeICTBEH-
HOCTH ¥ W3MEHYMBOCTH. | €HeTHYecKass TepMUHOJIOTHUS U CUMBOJIMKA. 3aKOHOMEPHOCTU HacJeA0Ba-
Hus. HacnenoBanue npusHakoB y uenoBeka. [lonoBeie xpomocombl. ClEIIEHHOE ¢ MOJ0OM Hacleao-
BaHue. HacnencrBeHHble 00J€3HU 4YeIOBEKa, UX NpUYuHA U npoduiaktuka. CoBpeMeHHBIC Mpel-
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CTaBJICHUA O TeHe U reHoMe. [ 'eHeTnueckre 3aKkOHOMEpPHOCTH M3MeHunBocTU. Knaccudukanus Gopm
W3MEHUYMBOCTH. BiusiHue MyTareHOB Ha Opranu3M uesoBeka. [IpeaMer, 3a1auu U METOIbI CEIEKIIUH.
['eneTnveckue 3akoHOMepHOCTH ceneknuu. YueHue H. M. BaBwiioBa o meHTpax MHOrooOpasus u
MIPOUCXOXKACHUS KYJIBTYPHBIX pacTeHUN. BUOTEeXHOIOTHS, €€ JOCTUKEHHUS], TEPCIIEKTUBbI Pa3BUTHSL.
Ilpakmuueckoe 3anamue: - pelICHNE YIEMEHTAPHBIX TEHETUUECKUX 3a1a4.

Hemoncmpayuu: -6uocunmes deika 6 Kiemke, -0eleHue Kiemku (Mumos, metios);

-ghopmbl pazmnodicenus,; -eenemuxa. 3akouul I'. Menoens, -eenemuka nona;

~UBMEHUUBOCMb OP2AHUZMOB, -NPOUCXONHCOCHUE KYILIMYPHBIX PACMEHUl U OOMAWHUX HCUBOMHBIX, -
cenekyusl.

Bua. DBOJIONMOHHAS TEOpPHs U €€ pojib B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO —
Hay4YHOU KapTHHBI Mupa. Bua, ero kpurepuu. Ilonynsauus kak CTpyKTypHas €JUHULIA BUAA U 3BOJIIO-
mun. Cunterndeckas teopust sBomounu (CTD). JBuxkymiue CUibl SBOJIIOLMU B COOTBETCTBHH C
CTD. CoxpaneHre MHOT000Opa3us BUIOB KaKk OCHOBA YCTOWYMBOTO pa3BuTHs 6uocheprl. PezynbraTs
sBomonnd. [IpuunHbl BBIMUpaHus BUIOB. buosorndeckuil nmporpecc u perpecc. I'umnoressl npouc-
XOXKJICHUS KU3HH. Y CIO0KHEHHE KUBBIX OPTaHU3MOB Ha 3e€MJIe B IIPOLIECCE IBOIOLINNA. AHTPOIIOre-
HE3 U €ro 3aKOHOMEpHOCTH. JloKa3aTenbcTBa POACTBA UEIOBEKA C MJIEKOIMUTAIOUIMMH >KUBOTHBIMU.
Dkosoruueckue (GakTopbl aHTPOMOTeHe3a: YCIOKHEHUE MOMYIISIIIUOHHON CTPYKTYphl BUa, U3rOTOB-
JIEHUEe OpyAHuM Tpyla, Mepexod OT PaCTUTEIBLHOTO K CMENIaHHOMY THUIy MHUTAaHHS, UCIOJIb30BAHUE
orus. [losBieHUE MBICIUTENBHON AEATEIBHOCTH U 4i€HOpa3leabHOU peun. [Ipourcxoxaenue yeno-
BEUYECKUX pac.

Ilpakmuueckue 3anamusa: - aHaIU3 U OLIEHKA PA3JIMYHBIX TUIIOTE3 TPOUCXO0XKICHHUS )KU3HU; - aHAIN3
Y OIICHKA Pa3IMYHBIX THUIOTE3 MPOUCXOKICHHUS YEIIOBEKa.

Jlemoncmpauuu: -6udvi, 0bpazosanue 8U008, -380110YUuoHHoe yyenue Y. Jlapsuna;

-UCKYCCMBEHHDII OMOOP, -eCMeCmBeHHbIL 0MOOp, -2l1A6HbLE HANPABIEHUS I80IOYUL,

-pazeumue Op2aHudecKo20 Mupa, -3680110YUsl 4el08€eKd.

JkocucreMsl. [Ipenmer u 3agau SKOJIOTUU: YUEHHE 00 SKOJIOTHYECKUX (PaKTopax, ydeHHe o
coo0ImIecTBaX OpraHU3MoOB, yUeHHe o0 Ouochepe. Dxonorudeckue HakTopbl, 0COOCHHOCTH MX BO3JICH-
CTBUS. DKOJIOTHYECKHE XapaKTepUCTUKU Buaa. [loHsTus 00 sKomornueckux cucremax. llenu nura-
HUs, TpopuUYeCcKue ypoBHH. broreorneHo3 kak skocucrema. buocdepa — riobanpHas dKocHCTEMA.
VYuenue B. 1. Bepuaackoro o 6uocdepe. Ponb sxuBbIx opranuzMoB B 6nocdepe. buomacca. buosno-
THYECKUN KpyroBopoT. OCHOBHBIC HAaINpaBleHUs BO3JCUCTBHUS 4deloBeka Ha Omocdepy. Tpanchop-
Malysi €CTECTBEHHBIX SKOJIOTHYECKUX cucTeM. OCOOEHHOCTH arpo3KOCHUCTEM.

Ilpakmuueckue 3anamusn: - COCTaBJICHUE CXEM MEpeJauyd BEIIEeCTB U SHEPruM (Lernel MuTaHus); -
aHallM3 U OIICHKA IOCIEJCTBUI COOCTBEHHOU AESITETLHOCTH B OKPYXKAIOMICH cpere, TI00aTbHBIX
HKOJIOTMYECKUX MPOOJIEM U MyTeH UX pelieHus. IKCKypcus:

- MHOT000Opa3ue BUJI0B, ECTECTBEHHBIC U UCKYCCTBEHHBIE 3KOCHCTEMBI (OKpecTHOCcTH HMY).

Baok «@Puznkar.

BBenenne. Ousuka — ¢pyHaaMeHTaNbHas Hayka o mpupoje. EctecTBeHHO-Hay4HBIH MeTOx
ITIO3HAHMS, €r0 BO3MOYKHOCTH M I'PAHMIBI TPUMEHUMOCTH. EJUHCTBO 3aKOHOB MPUPOABI U COCTaBa
BemiecTBa Bo Beenennoil. OTKpBITHS B (PU3UKE — OCHOBA MPOTrpecca B TEXHUKE U TEXHOJIOTUU IPO-
W3BOJICTBA.

Mexannka. Mexannueckoe nBukeHue. Cucrema orcuera. Tpaektopusi ABuKeHus. [IyTs.
[Tepememnienue. PaBHoMepHOE TipsAMOJIMHETHOE ABUkEeHHE. CKOpOoCTh. OTHOCUTENBHOCTh MEXaHHYE-
CKOTO JBMXEHHS. 3aKOH CIIOKEHUs cKopocTe. CpenHsAs CKOPOCTh TP HEPABHOMEPHOM JIBUIKEHUU.
MrHoBeHHas CKOPOCTh. PaBHOYCKOpeHHOE MpsSMOIMHEHHOE NBHKEeHHE. Y ckopenue. CBoOoaHOE Ta-
nenue tein. Jlunamuka. Macca u cuna. BzaumoneiictBue ten. 3akoHbl AUHAMUKU. CUIIbl B IPUPOJE.
3aKOH BCEMHUPHOTO TAroTeHus. UMmynbc Tena. 3aKOH COXpaHEHHs UMITyJibca. PeakTMBHOE IBUKE-
Hue. Mexanndeckas pabora. MoutHocTs. Mexanndeckas sneprusi. Kunernueckas sueprus. Kuneru-
yeckas sHeprus u pabora. [loTeHuuanpHas 3HEpPrus B TPAaBUTAIMOHHOM I0JIe. 3aKOH COXpPaHEHUs
MOJIHOM MEXaHUYECKON SHEPIUU.

OCcHOBBI MOJIEKYJISIPHOH (PM3UKH U TEPMOAUHAMHUKH. ATOMUCTHYECKAS TEOPUSI CTPOCHUS
BemiecTBa. HaOmioneHust M OMBITHI, MOATBEPKAAIONINE aTOMHO-MOJIEKYIISIPHOE CTPOCHHUE BEIIECTBA.
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Maccsl 1 pa3zmepsl MosieKyi. TernmoBoe IBUKEHNE YacTHll BenlecTBa. bpoyHoBckoe aBukenue. Uie-
anbHbIA ra3. Temmeparypa kak Mepa CpeIHEH KMHETUYECKOW DHEPIMM YacTHLl. Y PaBHEHHE COCTOSI-
HUs UJieanbHOro raza. Monens xuakoctu. [loBepxHOCTHOE HaTskeHHe U cMauuBaHue. Kpucrammm-
yeckue u aMmop¢HbIe BeecTBa. BHyTpeHHnss sHeprus. Pabora u TemnooTnaya kak crocoObl H3MeHe-
HUS BHYTpeHHEU sHepruu. [IepBrlil 3aKk0H TepMOAMHAMUKH. TeMIOBbIe MAIIMHBI U UX TPUMEHEHHUE.

OcHOBBI JIeKTpOAMHAMHUKH. B3aumonelicTBue 3apsyKEHHBIX Tel. DJIEKTPUUECKUH 3apsi.
3aKOH COXpaHEHHMS DJIEKTPUUYECKOro 3apsnaa. 3akoH KyioHa. DiIeKTpocTaTUuecKoe MoJjie, €ro OCHOB-
HbIE XapaKTEPUCTUKU U CBA3b MEXAy HUMH. [locTOsHHBIN anekTpuueckuil Tok. Cuia Toka, Hamps-
YKEHHE, DJIEKTPUYECKOE COMPOTHUBIEHHE. 3aKkoH OMa JijIsl ydacTKa AJIEKTPpUYECKOi nenu. MaruutHoe
II0JIE U €r0 OCHOBHBIE XapaKTEPUCTHUKU. JlelicTBME MAarHUTHOTO IOJIsl Ha IIPOBOJHUK C TOKOM. 3aKOH
Amrnepa. DIeKTpoIBUTaTeNb. SIBICHUE AJIEKTPOMATHUTHON MHIYKIIHH.

Kousiebanus u BojHbl. CBOOOIHBIE Konebanus. [lepuoa, yacTora U aMIuIMTy1a KojJeOaHui.
I"apmonnueckue konebanusi. MexaHW4YeCKUe BOJIHBI M UX BUJIBI. 3BYKOBBIC BOJHBI. Y JIBTPA3BYKOBBIC
BOJIHBL. YJIbTPA3BYK U €r0 UCIOJIb30BaHUE B MEIUIMHE M TeXHUKE. CBOOOAHbIE AJIEKTPOMAarHUTHbIE
koJsieOanus. KonebarenpHbIii KOHTYp. DJIEKTPOMArHUTHOE TOJIe. DJIEKTpOMarHuTHbIE BOJHBI. CKO-
POCTb JIEKTPOMAarHUTHBIX BOJH. Pa3BUTHE NpencTaBIeHUI 0 MPUPOJE CBETA. 3aKOHBI OTPAXKEHUS U
npenomieHus ceera. JIunzel. ®opMyna TOHKOW JTMH3BI.

DJleMeHTHI KBaHTOBOI ¢u3nku. KBantoBble cBoiicTBa cBeta. KBanToBas runoresa [lnanka.
dorosrnexrpudeckuit 3pdext. Puznuka aroma. Moaenu crpoenust aroma. Onsit Pezepdopna. Ousnka
aTOMHOTO s/ipa U 3JeMEHTapHbIX YacTull. CocTaB M CTPOEHUE aTOMHOIrO sA1apa. PaaroakTHBHOCTB.
PannoakTuBHBIE H3Ty4eHUS U UX BO3ACHCTBUE HA )KUBbIE OPTAHU3MBI.

Bcesiennas u ee 3Boaronusi. Ctpoenue u passutue Beenennoil. Monens pacmmpstoneincs
Bcenennoii. [Ipoucxoxnenne Comneunoit cuctemsl. CoBpeMeHHast puznueckas KapTuHa MUpa.

10



2.3. TemaTnueckuii niIaH 1 cofep:kanne yuednoro npeamera ECTECTBO3HAHUE

HaumenoBanue pa3ie/ioB 1 TeM Copep:xanne y4eOHOr0 MaTepuaJia, JabopaTopHbie paoThl H NPAKTHYECKHE 3AHATHS, CAMOCTOsITe/IbHAs PadoTa 00y4alouInxcs, KypcoBasi padora (IIpoeKT) Obbem Yposennb
4yacoB OCBOCHHUS
1 2
XUMUSA
Pa3gen 1.00mas u HeopraHu4eckass XumMus.
Tema 1.1. Coodeporcanue yuebno2o mamepuana. 1 2
Beenennue. XuMuueckas KapTHHA MUPA KaK COCTABHAS 4aCTh €CTECTBEHHO — HAYYHOW KapTHUHBI MUPA.
Ponp XuMuM B KU3HH COBPEMEHHOTO O0IIECTBA: XUMHUSI B OBITY, XUMHSI B TPOMBIIINICHHOCTH, B CEJTHCKOM XO3SICTBE.
CamocmosmenvHas paboma 00y4aOWUxcs.: 0,5
- IPUBEANTE MPUMEPbl XUMUUYECKUX PEAKIUH, C KOTOPHIMU Bbl CTAJIKUBAETECH B KU3HU.
Tema 2.1 Coodeporcanue yuebno2o mamepuana. 0,5 2
OcHoBHBIC MOHATHA XU- | [Ipenmer xumun. BemecTo.
MUH. AtoMm. Monekyia.
XUMHYECKUN DJIEMEHT.
[IpocThie U cioXxHBIE BEIIECTBA.
OCHOBHBIE 3aKOHBI XUMHH: 3aKOH COXPaHEHHs MAacChl BEIIECTBA; 3aKOH IIOCTOSHCTBA COCTAaBa BEIIECTBA; 3aKOH ABOTaIpo.
CamocmosmenvHas paboma 00y4aOWUxcs.: 0,25
- U3y4YEeHHE JIEKLIHOHHOIO0 MaTepuana;
- CPaBHUTb MOJIEKYJIY U ATOM.
Tema 2.2. Cooepoicanue yuebno2o mamepuana: 0,25 2
Ilepuogngeckas cucreMa | OTKPHITHE IEPUOIMIECKOTO 3aKOHA.
XHMHUYECKHUX 3JIeMeHTOB | [lepuonndeckasi cuctemMa xumuueckux snemeHToB J1. . Menpeneesa.
J. 1. MenneJseesa. [lepronsr 21eMeHTOB: OOIBIINE F MaJIbIC.
['pymIIsI 3JIEMEHTOB: TIIaBHBIC U TOOOYHBIE.
Ilpakmuueckue 3auamus. 0,25
3ananus o GOPMUPOBAHUIO 3HAHUIA U YMEHHIA (TI0 BRIOOPY MPEIIOAaBATENIA):
- onpeneNnuTh cTpoeHue aromoB Na, O, Mg 1o nmeproandeckoi cucteMe XuMmudecknx 3seMenTos /.. Menpeneesa.
CamocmosmenvHas paboma 00y4aOWuUxcs.: 0,25
- U3y4YeHUE NMEePUOIUUECKON CUCTEMBI XUMHUUYECKUX dTieMeHToB [I. 1. Menneneena,
- onpenienuTh ctpoenue aromoB Ca, Cl o nepuoamdeckol cucreme aneMenToB JI.M. Menneneena.
Tema 2.3 Codeporcanue yuebno2o mamepuana. 0,5 2
CTpoeHue BellecTBa. KoBanentHas cBs3b: HenossipHas u noyisgspHad. MoHnHas cBsi3b. Metamuueckas cBsizb. Bogopoanas cBsi3b.
Ipaxkmuueckue sauamusi: 0,5
3ananus o GOPMUPOBAHUIO 3HAHUIA U YMEHHIA (110 BRIOOPY MPEIIOAaBaTENIsA):
- ONpEeNeNIUTh BUIBl XUMHUYECKUX CBsi3el B cienyromux coequnenusx: CH4, K20, N2, COz2;
- HapucoBaTh cXeMBI CBsI3€H aTOMOB B MOJICKYJIaX.
Koumponvnas paboma: temsr 1.1-2.3: 1

BrlnonHeHue NMCbMEHHBIX OTBETOB HA BONPOCHI O paziesiaM «OCHOBHBIE MOHATHUS XUuMumny, «llepuonnyeckas cucreMa XUMHUYECKUX
anementoB J[.M.MenneneeBay, «CtpoeHue BemecTBay. [I[pumMepHbIe BONIPOCH: «JlaTh ONpeIeIeHNs CIIeIYIONINM ITOHSATHSIM: BEIIECTBO,
MOJIEKyJIa, aTOM, XUMHUECKHI dJIeMEeHT»; «OXapaKTepu3yiTe CBA3b MOJOKEHNUS dJIEMEHTa B iepuoandeckoit cucreme /.M. Menneneena
CO CTPOCHUEM aTOMay.
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Camocmosmenvras paboma 06y4aoOwuxcs. 1
-11o100paTh IpUMEPHI BEIIECTB C PA3INYHBIMH THIIAMU XUMHUYECKON CBSI3H;
-IIOBTOPEHUE POHACHHOTO MaTepuana;

- paboTa CO CIPaBOYHON JIUTEPATYPOIl JUIs HOATOTOBKH K KOHTPOJILHOM padoTe.

Tema 2.4. Coodepoicanue yuebno2o mamepuana. 1
Boaa. PactBopsl. Boma B mpuposae, ObITYy 1 Ha TPON3BOJICTBE.
Du3NYECKUe U XMMUYECKHE CBOMCTBA BOJIBL.
ArperatHbie COCTOSIHHSI BOJIBL.

CamocmosmenvHas paboma 00y4aOWUxcs.: 0,5
- U3yYeHHE JICKIIMOHHOTO MaTepuaa;
- C KAKUMH XUMHYCCKHUMH CBOWCTBAMHY BOJIbI BBl CTAJIKHBACTECh B OBITY?

Tema 2.5 Coodepoicanue yuebno2o mamepuana. 15
Heopranunyeckue coequ- | Kiaccupukanus HEOPraHHYECKUX COEIMHEHMN: OKCHUIBI, KMCJIOThI, OCHOBAaHUS, COii. Metaiibl. Obmine Gu3niecKine u XUMUYECKHE
HEHHII. cBOMicTBa MeTa/UIoB. HeMeTaibl: 00111as XapaKTepUCTHKA TJIaBHBIX MOATPYIII HEMETAIUIOB HA PUMEPE rajoreHoB. Bakueiiue coenu-
HEHMsI METAJUIOB HEMETAJUIOB B IIPUPOJIE M XO3IHCTBEHHOM NESTEIbHOCTH YEIOBEKA.
Ipaxmuueckue 3anamus. 0,5

3amanus o GOpMHUPOBAHUIO 3HAHWH M YMEHUH (110 BRIOOPY MPETNOIaBaTEI):
- ONPEJISTATD K KAaKUM KJlaccaM HeOPTaHMYECKHX COSTUHEHHH OTHOCATCS cienyromue BeniectBa: H2CO3, NaCl, SiO2, K20, Ca(OH)2;
- HAIMCATh MPHUMEPBI PEaKIMil COSIMHEHUS] METAJUIOB C HEMETAJUIAMHU, METAJUIOB C BOJIOI.

Koumponvuas paboma: temsl 2.4.-2.5: 1
BrinmonHeHne nmucbMeHHBIX OTBETOB Ha BOIPOCHI 10 paszzaenam «Boaa. PactBopei», «Heopranndeckue coequnenus». [IpumepHsie Bo-
npockl: «OXapakTepu3ynTe GU3MYECKUe CBOMCTBA BEIIECTB C METAJUTUYCCKUM TUIIOM CBSI3M»; «POJb BOABI B )H3HEIEATCILHOCTH YEII0-
BEKay.

CamocmosmenvHas paboma 06y4aOWuUxcs.: 1,5
-CpPaBHUTH CBOICTBA HEMETAJJIOB U METAJUIOB;

-IIOBTOPEHUE MPOHACHHOTO MaTepuaa;

- paboTa CO CIIPaBOYHOM JINTEPATYPOH JUIsl IOJTOTOBKY K KOHTPOJILHOM paboTe.

Pa3nen 3.0prannyeckasi XuMusi.

Tema 3.1. Coodeporcanue yuebno2o mamepuana. 1
Teopus A. M. Bytiaepo- | OcoGeHHOCTH OpPraHUYECKUX COCIMHEHUM.
Ba. OCHOBHBIE TMOJIOKEHHSI TCOPUH CTPOCHHSI OPraHUYeCKuX coenrueHnii A.M. Bytieposa.
Yriaesoaopoanl. CamocmosmenvHas paboma 00y4aOWUxcs.: 0,5
- U3Y4YCHUE JICKIIMOHHOI'O MaTepHaa.
Tema 3.2. Coodepoicanue yuebno2o mamepuana. 0,75
YriieBoaopoasbl. IIpenenbHbIC ¥ HENPEACIbHBIC YTICBOAOPOIbI.
IIpupoaHbIC HCTOYHHUKH YIJIEBOAOPOIOB.
Ilpakmuueckue 3auamus. 0,25

3ananus o GOPMUPOBAHUIO 3HAHUIA U YMEHHIA (TI0 BRIOOPY MPEIIOAaBaTENIsA):
- K KaKUM KJIaccaM YTJIEBOJOPOJIOB OTHOCATCS cienyromue coeauaenus: C4H10, CsH10, C3He;
- I0KA3aTh CTPOEHUE ITHX BEILECTB.

Camocmosmenvhas paboma yuauguxcsi: 0,5
- cpaBHHTH 0011IKe GOPMYITBI IPEAETBHBIX U HEMPEIeNIbHbIX YITICBOIOPO/IOB,

- IUTSl KaKKX TPYII YTIIEBOJOPOIOB XapaKTEPHbI peakiuu npucoeaquHenns? OObsICHUTE: ToIeMy?;
- JUISL KAKUX YIICBOIOPOAOB XapPAKTEPHBI TOJHKO PCAKIMY 3aMEIICHHS?

Tema 3.3. Coodepoicanue yuebno2o mamepuana. 1
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Kucnopoacoaep:kauue
OpraHmvecKue coeuHe-

[IpencraBuTeNin KUCIOPOACOACPIKAIINX OPTaHMICCKUX COCTMHCHHI: METUJIOBBIA U 3THUIIOBBIN CIIUPTHL, TIUIEPHH, YKCYCHAS KUCIIOTA,
CIIOYKHBIE d(PHUPBI, KUPHIL.

HHSL. YraeBojpl: TIOK033, GPYKTO3a, Kpaxmall, HeJUTHII03a

Camocmosmenvhas paboma 06y4aWuxcs: 0,5
- KaKue W3 KHCIOPOICOACPIKAINX OPTaHMIECKIX COSTNHEHUH BBl UCTIONb3yeTe?;
- CpaBHHTE COCTAB KapOOHOBBIX KHUCJIOT M CIIOKHBIX JKHPOB.

Tema 3.4. Codeporcanue yuebno2o mamepuana. 0,5

A3zoTcoaepakalnme opra- | AMUHBI, AMUHOKHCIIOTHI, OCIIKH.
HHYecKkne coeqnHenns. | CrpoeHue OEIKOB.

Camocmosmenvhas paboma o6y4aWuxcs: 0,25
- I3y4eHHE JCKIIMOHHOTO MaTepHaa.

Tema 3.5. Cooepoicanue yuebrno2o mamepuana: 0,5

ILtactmaccel 1 BoJIOKHA. | [ToHsATHE O IIacTMAaccax ¥ XMMHUUYECKUX BOJIOKHAX.
HatypanbHble, CHHTETHUECKUE M UCKYCCTBCHHBIC BOJIOKHA.
Koumponvuas paboma: temsr: 3.1-3.5: 1
BrinmonHeHre nucbMEeHHBIX OTBETOB Ha BOMPOCHI 10 pazzaenam: «Teopus A.M. BytinepoBay; «YraeBogopoash»; «Kucmopoacoaepxariue
OpraHUYECKHEC COCAUHCHHUS»; «A30TCOIEpIKAIUEC OpraHnIeCcKre coequaeHus»; «[lnactmacchl u BookHay. [IpumepHsie Bompockr: «Oc-
HOBHBIC MOJIOKEeHUs Teopu A.M. byTineposay; «Uto npeactaBisroT coboit 6emkn?y»; «UTo Takoe BOJOKHA?».
CamocmosmenvHas paboma 00y4aOWuUxcs.: 0,75
- IPUBECTH MPUMEPHI UCIIOIH30BAHUS TUIACTMACC M KCKYCCTBEHHBIX BOJIOKOH B OBITY;
- IOBTOPEHHE MIPOHIEHHOTO MaTepHaa;
- paboTa CO CIIPaBOYHOM JINTEPATYPOH ISl IOJTOTOBKY K KOHTPOJILHOM paboTe.
Pa3nen 4. XumMusi U KU3Hb.
Tema 4.1. Coodeporcanue yuebno2o mamepuana. 1
XuMmust 1 OPraHusm 4e- | XymMudecKUe dJIEMEHTBI B OPraHU3Me YEN0BeKa.

JI0BEKA. OpraHuvecKkue ¥ HEOPraHUYCCKUE BEIIECTBA.
OCHOBHBIE )KU3HEHHO HEOOXOIUMBIE COCTUHCHHUS: OCIIKH, JKUPHI, YIIICBOJIbI U BATAMUHEI.
MuHepaJlbHBIE BEIECTBA B IPOAYKTAX MUTAHMSL.
CamocmosmenvHas paboma 00y4aOWUxcs.: 0,5
- N3y4eHHe JEKIIMOHHOTO MaTepHaa;
- KaK#e U3 IePEUNCICHHBIX COCTMHEHUI BXOISAT B PAIIOH BaIIETO MUTAHUS?

Tema 4.2. Cooepoicanue yuebno2o mamepuana: 1

Xumus B ObITY. Bona. KauectBo BoAbI.
Moromye 1 YUCTSIINE CPEIACTBA.
[IpaBuia 6e30macHOM pabOThI CO CPEACTBAMH OBITOBOM XUMHMH.
Koumponvuas paboma: temor:4.1-4.2: 1
BrInoTHEHNE TUCBMEHHBIX OTBETOB Ha BOIIPOCHI IO pa3jieiaM: «XUMUs U OPTaHU3M UYelioBeKay; «XuMus B ObITY». [IprMepHbIe Bompo-
cbl: «Oprannyueckue BenlecTBa B MPOIYKTax MUTaHus»; «lIpaBmia 6e30nacHOCTH pabOTHI CO CPEeACTBAMH OBITOBOM XUMHMY.
CamocmosmenvHas paboma 00y4aOWUxcs.: 1
- MOJITOTOBUTH COOOIICHUE HA OHY M3 TEM: «YTJICBOJBI M UX POJIb B )KUBOU MPHUPOEy; «KUPBI Kak MPOAYKTHl MUTAHUS U XUMUYECKOC
CBIpBeY; «CHHTETHYECKHE MOIOIIIE CPEICTBA: JOCTOMHCTBA M HEIOCTATKIY;
- OBTOPEHHE MIPOHIEHHOTO MaTepHaa;
- paboTa CO CIPaBOYHON JIUTEPATYPOIl JUIs HOATOTOBKH K KOHTPOJIbHOM padoTe.
HToro yacoB ayiuTOPHOIH H CAMOCTOSATEIbHOH PadOThI 16+8
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DOU3NKA

Paszgen 1. BBenenne. Mexannka

Tema 1.1.
KnnemaTnka

Cooepoicanue yuebno2o mamepuana:

Omsnka — QyHIaMeHTaNbHAs HayKa O MpHUPOJe. ECTeCTBEHHO-HAYYHBIH METOJI MO3HAHMSI, €T0 BO3MOXKHOCTH M TPAHHUIIBI IIPUMEHAMO-
cti. ETMHCTBO 3aKOHOB MPUPOJBI U COCTaBa BelecTBa Bo BeeneHHOM. OTKPBITHS B (PU3UKE — OCHOBA MPOrPEcca B TEXHUKE M TEXHOJIO-
TUM MPOU3BOJICTBA.

Mexannueckoe aBmkenne. Cucrema otcueta. Tpaekropus nemxkeHus. [1yTe. [lepememenue. PaBHOMepHOE MPsSMOIMHEHHOE IBHYKEHUE.
CkopocTb. OTHOCHUTEIHHOCTh MEXaHHUECKOTO IBIDKCHHUS. 3aKOH CIOXKEHHUS CKopocTei. CpemHss CKOPOCTh IPH HEPAaBHOMEPHOM JBH-
JKeHUH. MTHOBEHHAsI CKOPOCTh. PaBHOYCKOpEHHOE MpsMOJIMHEHHOE NBMKeHHEe. Y ckopeHrne. CBOOOHOE TaIeHHe Tell.

Ipakmuyeckue 3anamus:
- pemeHne 3a71ad Ha paBHOMEPHOE M PABHOYCKOPEHHOE IBIKCHHE, TBIDKEHHUE TeNna, OPOIIEeHHOT0 O] YTIIOM K TOPU30HTY

Camocmosmenvhas paboma 00y4arOWuxcsi:

- MOBTOPEHHUE MPONJICHHOIO MaTepHaa;

- IOATOTOBKA cooOIIeHul «Bemmuaiimue oTKpbITHS QU3UKIY, «JBIDKCHHUE Tella IEpeMEHHON MacChl», «3aKOHBI COXPAHEHHS B MEXaHH-
Ke», «KOHCTPYKIIMOHHAS MPOYHOCTh MaTepUalia U €€ CBSI3b CO CTPYKTYPOil», «MeToabl opeiesicHus IIIOTHOCTHY, HaHnoTexHomorus —
MEXTUCIMIUIMHAPHAS 001acTh (yHJAMEHTAILHOW U TPUKJIATHOW HAYKH U TEXHHUKH», «CoBpeMeHHas (pu3mueckas KapTUHA MUPay,
«OTKpBITHS B (PU3KMKE — OCHOBA MPOTrPEcca B TEXHUKE U TEXHOJIOTHU IPOU3BOJICTBAY;

- peurenue 3aaa4 no remam «Knnematukay, «/{nHaMuka, «3aKOHBI COXPAHCHUS,

- U3y4YeHHue JCKIIMOHHOT0 MaTepraa

Tema 1.2.
JluHaMuka

Codepoicanue yuebno2o mamepuana:

Macca u cuna.
BsaumoeiicTBue Teir.

3aKOHBI TUHAMHUKH.

Cwuitel B IpUpoIe.

3aK0H BCEMHPHOTO TATOTEHUSI.

Ipakmuueckue 3auamusi:
- pelieHue 3a1a4 Ha npuMeHeHue 2 3akoHa HproToHa

Camocmosmenvhas paboma 00y4arOWuxcsi:
- U3YYCHUE JICKIIMOHHOTO MaTEpUAIIa;
- peleHue 3aja4d Ha mpuMeHeHue 2 3akoHa HeroToHa

Tema 1.3.
3aKoHBI COXpaHeHUs B
MexXaHHKe

Cooepoicanue yuebno2o mamepuana:

Nmnynbe Tena. 3aKoH cOXpaHEHHs UMITYJIbca. PEakTUBHOE JIBUYKEHUE.
Mexanunueckas padoTa. MomHoCTh. MexaHudeckas SHeprusl.
Kunernueckas sueprus. Kunetndyeckas sHeprus u padora.
IToTeHuuanpHas YHEPrUsi B rpaBUTALIMOHHOM IIOJIE.

3aKoH COXpaHEHHS ITOJTHONH MEXaHWIEeCKOW SHEPTHH.

0,5

Ipakmuueckue 3auamusi:
Jlabopartopubie pabotel: Nel. «Onpenenenne BpeMeHH peakiinu pyKn»; No2. «V3ydeHne paBHOYCKOPEHHOTO TBHKEHUS

0,5

Camocmosmenvhas paboma 00y4arOWuxcsi:
- IOJITOTOBHUTH COOOIICHHUS HAa TeMy «Pusuka B [p. 'peruny, «Pusuka B Poccuny u T.1.

0,5
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Pa3gen 2. OcHOBBI MOJIEKYJISIPHOI (PU3NKH H TePMOIUHAMHKHA

Tema 2.1 Codeporcanue yuebH020 Mamepuana: 1
MOJIeKyJIHPHaﬁ c[m3mca AToMucTHYECKAS TEOpHUs CTPOCHHUS BEIICCTBA. HabmroneHus u OMbITEI, MOATBEPKAAIOIME aTOMHO-MOJICKYISIPHOE CTPOCHHUE BEIICCTBA.
Macce! u pazMepsl MoJsiekyd. TemnoBoe ABMKEHHE YacTHll BellecTBa. bpoyHoBckoe nBuxenue. Uneanbuelil ra3. Temmneparypa kak Mepa
cpelHel KMHETHYECKOW PHEprUM YacTHll. Y paBHEHHE COCTOSHUS UAEalbHOro raza. Mojenb kuakocTu. [loBepXHOCTHOE HATSKEHHE U
cmauuBaHue. Kpuctammmaeckre u aMop(HbIC BEIIECTBA.
Ilpaxmuyeckue 3ausamusi: 0,5
- pemienue 3a1a4u no remam «OcHoBbel MK Ty, «I"a30Bbie 3aKOHBI»
Camocmosmenvhas paboma 06yuarOWuxcs: 1
- MOITOTOBKA co0o0meHnsT «becKOHTAKTHBIE METOABI KOHTPOJIS TEMITEpaTypsl», «BrusHue nedexToB Ha Gu3ndIecKkne CBOHCTBA KPH-
CTaJUIOBY, «OKunkue kpuctamish, «[11a3ma — geTBepToe cocTosHUE BemecTBay, «[IpruMeHeHne KUIKAX KPUCTAIIIOB B IPOMBIIIICH-
HOCTHY, «IIpoOaeMbl 3K0IOTHH, CBA3aHHBIE C NCTIOIF30BAaHHUEM TEIUTOBBIX MAIINHY, «DH3MUECKHe CBOIICTBAa aTMOC(EPHI»;
- pemenne 3anad mo reMaMm «OcHoBEI MK Ty, «I"a30BbIe 3aKOHBI»
Tema 2.2. Codeparcanue yuebHo2o mamepuana: 1
TepmoanHaMuka Buyrpennss sHeprus. Pabora u TemnooTaaya Kak crmocoObl M3MEHEHHs BHyTpeHHeH dHepruu. [1epBriid 3aKk0H TepMOoauHAMKKH. Teruro-
BbIC MAIIMHBI ¥ X IPUMEHCHHE.
Konmponvnas paboma: 0,5
- pemienue 3a1a4 no ocHoBaM MKT, Ha nprMeHeHne Ta30BhIX 3aKOHOB, HA PABHOYCKOPEHHOE JABM)KEHUE
Camocmosimenvhas paboma 06y4auuxcs: 0,5
- MOITOTOBUTH coobmieHus mo temMam «OcaoBsl MKT», «I"a30BbIC 3aKOHBD)
Pa3gen 3. OCHOBBI 2JICKTPOINHAMHKHA
Tema 3.1. Codeporcanue yuebH020 Mamepuana: 1
JJIEKTPOCTATHKA B3anmopelicTBre 3apsHKEHHBIX TeJl. DIEKTPUIECKUN 3apsn. 3aKOH COXpaHEeHHUS dIEKTPUIECKOTo 3apsaa. 3akoH Kymona. DnexrpocraTu-
YEeCKOe TI0JIe, €T0 OCHOBHBIE XapaKTEePUCTHKH U CBSI3b MEXKITY HAMH.
Camocmosmenvhas paboma 00y4arOWuxcsi.: 0,5
- U3y4YeHHe JIEKLIMOHHOTO MaTepuara;
- perieHue 3a1a4 Ha 3akoH Kysnona
Tema 3.2. Codeporcanue yuebH020 Mamepuana: 1
IocTosAAHHBIH TOK ITocTostHHBIN ANIEKTPUIECKUH TOK.
Cuna Toka, HanpsHKEHUE, dJIEKTPUYECKOE CONIPOTUBIICHHUE.
3axon OMa A7l y4acTKa dJIeKTPUUECKOH HEemH.
Ilpaxmuyeckue 3ausamusi: 1
- JJabopaTopnas padora: Ne3 «M3ydyenue 3akona Oma. [TapayurenpsHoe W TIOCTIEI0BATEIHHOE COSTUHEHHE MTPOBOTHIUKOBY
Camocmosmenvhas paboma 00y4arOWuxcsi: 1
- MOITOTOBKA coobmienns no temaM «Bemmkne pu3nkm», «I1oCcTOSHHBIN 1 IepeMeHHBIH TOK», «OTKPBITHE SJICKTPHIECKOTO TOKa
Tema 3.3. Codeparcanue yuebHo2o mamepuana: 1,5

MarnuTHoe 1moJie

MarHuTHOE TI0JIe ¥ €r0 OCHOBHBIE XapaKTCPUCTHKH.

JleficTBME MarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM. 3aKOH AMIiepa.
DNEKTPOIBUTATENTD.

SIBneHre 371eKTPOMarHuTHOM UHTYKIIMHI
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HpaKmuquKue 3AHAMuUA.
- peICHUC 3a1a4 110 TCME <<3H€KTp0MaFHeTI/I3M»

0,5

Camocmosmenvhas paboma 06yuarOwuxcs: Ji
- MOITOTOBKA COOOIICHUS MO TeME «AKYCTHUYECKIE CBOWCTBA ITOTYIIPOBOAHUKOBY, « BHIIONSIpHBIE TPaH3UCTOPEI», «BUIBI 3NIeKTpHde-
CKUX Pa3psIoB. DIEKTPHUIECKIE Pa3psIpl Ha CITy:kOe denmoBekay, «3akoHbl Kupxroda s snexTpudeckoil nenm», «lcmonp3oBanue
3JIEKTPOIHEPTUH B TPAHCIIOPTE», «MOIHNS — Ta30BbIH pa3psA B MPUPOIHBIX yCIOBUAXY», «OTKPHITHE U IPUMEHEHNE BRICOKOTEMITEPa-
TYpHOU CBEPXIPOBOAUMOCTHY, «[IepeMEHHBIH IEKTPUICCKHUNA TOK U €r0 IpUMEHEeHHEY, «[10IynpoBOTHUKOBEIC TATYUKU TEMIICPATY-
pe», «[Ipupona GpeppomarneTusmay, « IKOJIOTHYSCKUE TPOOIIEMBI M BO3MOKHBIC IIYTH UX PEIICHHUS», « DIEKTPHYCCTBO B JKUBBIX Opra-
HU3MaX»;
- U3y4Y€HHE JIEKIIMOHHOTO MaTepuana

Pasnen 4. KoyieGaHusi M BOJIHBI

Tema 4.1. Codeparcanue yuedbHo2o mamepuana: 0,5

Mexanndeckue koseda- | Coboaneie koneOanus. [lepuoa, yactora U ammutyaa konebanuid. [apMoHMyeckue koieOanus. MeXaHHYSCKUE BOJHBI M MX BUJIBIL.
HHUS U BOJIHBI 3BYKOBBIE BOJIHBI. Y JIbTPA3BYKOBBIE BOJHBI. YIJIBTPa3BYK U €ro UCIOIb30BaHUE B MEJUIIMHE U TEXHHKE.
TIpaxmuueckue 3ansmusi: L5
- Jlabopatopnas padota: Ned «/3yueHne konebaHU HUTSHOTO MasTHUKAY;
- peleHue 3a1a4 Ha KOJICOAHNE HUTSHOTO M MIPYKUHHOT'O MasiTHUKA
Camocmosmenvhas paboma 06yuarOWuxcs: Ji
- I3y4EHHE JICKIIMOHHOTO MaTeprana;
- MOATOTOBKA coobmeHmnit «KpuBbie paBHOI IPOMKOCTH, 3aK0H Bebepa-Dexnepay, «Pu3nka 1 My3bIKay, «YIbTPa3ByK (TOIyUeHHE,
CBOWCTBA, MPUMCHCHHUE)»

Tema 4.2. Codeporcanue yuebH020 Mamepuana: 0,5
DJIeKTPOMarHuTHbIE KO- | CBOOOHBIC 3JICKTpOMAarHuTHBIC KolicOanus. KonebarenbHbIH KOHTYp. DJICKTPOMArHUTHOE TI0JIe. DIEKTPOMArHUTHEBIC BOTHBL. CKOPOCTB
JedaHus ¥ BOIHBL. CBe- | 3JICKTPOMArHUTHBIX BOJH. Pa3BHTHE MpENCTaBICHUI O MPUPOJE CBETA. 3aKOHBI OTPAXKCHUSI M MpeloMiIeHUs cBeTa. JInu3el. Dopmyna

TOBbIE BOJIHBI. JINH3BI TOHKOM JIMH3BI.
Ilpaxmuyeckue 3auamusi: 0,5
- JlabopatopHas padora Ne5. «13y4yenue hopmyIibl TOHKOH JIMH3BI»;
- pemieHue 3a7a4d Ha (OPMYITY TOHKOW JIMH3EI U ()OPMYITY YBEITHUCHHS
Camocmosmenvhas paboma 00y4arOWuxcsi: 0,5
- MOATOTOBKA coobmeHus mo Temam «Doroanmapaty, «JIuusey, «[Ipuniun [olirerncay, «YpaBHeHus MakcBeimiay, «PoTodIeMEeHThI»,
«CoBpeMEeHHBIC CPEICTBA CBsI3U», «CBET — ANIEKTPOMArHUTHAs BoJIHA», «COBpEMEHHAsS CITYTHUKOBAS CBSI3b)
Pa3gen S. DiaeMeHTHI KBAHTOBOH (PM3UKM M T€OPHH OTHOCHTEJLHOCTH
Tema 5.1. Codeparcanue yuebHo2o mamepuana: 2
DJieMeHThI KBaHTOBOM | KBaHnTOBBIC CBOMCTBa cBeta. KBaHTOBas rumoresa Ilmanka. dortosnexkrpudeckuii 3ddexr. @Pusnka aroma. Moaend CTPOCHHS aToOMa.
¢uzuxu u Teopum oTHo- | OmbiT Pesepdopna. dusnka aTOMHOTO Aapa U dIEMEHTApHBIX YacTuIl. COCTaB M CTPOCHHUE aTOMHOTO siapa. PagnoakTuBHOCTE. Paamoak-
CUTEJIbHOCTH TUBHBIE M3JTy4CHUS U X BO3/IEHCTBHE HA KUBBIC OPTaHU3MEI.
Wznydyenne u ceKTphl (BUABI H3TyYeHUH, HICTOYHUKH CBETA, CIEKTPHI ¥ X BHJIBI, CIICKTPAIBLHBIN aHAIN3)
DJIeMEHTBl TEOPUU OTHOCUTEIBHOCTH (3aKOHBI SJIEKTPOJUHAMUKY U MPUHIUI OTHOCUTEIBLHOCTH, [IOCTYIAThl TEOPUU OTHOCUTEIILHOCTH,
PENATUBUCTCKAS JMHAMUKA, CBS3b MEXK]y MAcCOil U 3HEprucii).
2

Ipaxmuyeckue sanamus:
- pemienue 3ana4 no CTO;
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- U3y4YCHUC JICKIITUOHHOI'O MaTepurajia

Camocmosmenvhas paboma 00y4arOWuxcs.:

- IOATOTOBKA COOOIICHHUs 0 TeMaM «Bo3aelicTBIE panon3TydeHus», KATOMHBIN peakTopy, «SnepHas sHepretuka B Hukeropoackoi
obmactu», «YIpaBIseMblid TEPMOSIICPHBIA CHHTE3Y», «YCKOPHUTENH 3apsDKEHHBIX YacTHUI, «AJBTCPHATUBHAS YHEPreTHUKAY», «ATOMHAs
¢usuka. M3ortonsl. [IpumMeHeHne paioakTHBHBIX H30TOIMOB)

KonrpoJbHasi pa6ora:
- pemenue 3agad Ha CTO, xonebanus, 3akoH OMa u 3axkoH KynmoHa, muchMeHHBIN OTBET Ha Bompockl Mo TeMaM «Iloctymater CTOw»,
«Qnexkrpomaruetusmy, «Kosebanus 1 Bosbl», «KBanToBas ¢usnkay

0,5

W Toro xojim4ecTBO 4acoB ayzmTopﬂoﬁ M CAMOCTOATEJIbHOM paﬁoTbI
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BHOJIOI'MA

Pa3nen 5. BuoJiorusi — COBOKYNNHOCTh HaYK 0 ;KUBO# Mpupo/e.

Tema 5.1.
/KuBas npupoaa xak
00beKT U3yueHus OHO0JI0-
THH.

Cooeporcarue yuebHo2o mamepuaia:

Kupas nopuponaa. MGTOHLI HUCCICOOBAHUS JKHBOI IMPUPOALI. OnpeaeneHI/Ie KU3HHU. ypOBHI/I OpraHusanuu JKUBOU MaTCpuu.

Koumponvnas paboma: Tema 5.1:
BrImorHeHNe MMCHEMEHHBIX OTBETOB Ha BOTIPOCH 110 paszery: «JKuBas mpupoa kKak 00beKT u3ydeHus Ononorum». [Ipumeprsie Bompo-
cbl: «OCHOBHBIE IPU3HAKH KUBOTOY; «[loueMy >KHBbIE OPraHU3Mbl CUMTAIOT OTKPBITBIMUA CUCTEMAMU?).

Camocmosmenvhas paboma o6y4arWuxcs:

- OTBETHUTH Ha BONPOCHL: «Kakue KpUTEpHH JIeKaT B OCHOBE BBIICIICHHS Pa3TMYHbBIX YPOBHEH OpraHU3alny )KHBOTO?»;
«ITouemy *UBbIE OPraHU3MbI CUUTAIOTCS] OTKPBITBIMHU CHUCTEMaMU?»;

-IIOBTOPEHUE MPOHAEHHOTO MaTepuana;

- paboTa CO CIIPaBOYHOM JINTEPATYPOH JUIsl OJTOTOBKY K KOHTPOJILHOM paboTe.

1,5

Tema 5.2.
Kierka.

Cooepoicanue yuebno2o mamepuana:

OCHOBHBIC TIOJIOKEHUS KIETOYHOU Teopuu. KiieTka — CTpyKTypHO-(pYHKIMOHATBHAS CIMHUIIA KHU3HH.

Crpoenue kinetkn. OCHOBHBIE CTPYKTYpPHBIC KOMIIOHEHTHI KiIeTKU. KiteTounoe sipo u ero pyskiuu. CTpyKTypa U (yHKIIUHA XPOMOCOM.
AYyTOCOMBI Y TIOJIOBBIE XPOMOCOMBI.

Buonorndeckoe 3HaYCHUE XUMUUCCKUX JJIEMEHTOB. HeopraHmdeckre u OpraHM4YecKie BEIIeCTBa B COCTaBe KieTok. CTpoeHHe HYKIICO-
TUAOB U CTpyKTypa nonunykiaeotuansix neneit JJIHK u PHK, u AT®.

Bupycsl u 6akrepruodaru. Bupycel — Bo30yautenn nHOEKIIHOHHBIX 3a00J1CBaHMM, MOHATHE 00 OHKOBUPYCAX.

Konmponvnas paboma: tema 5.2:
BrinosHeHe NMCEMEHHBIX OTBETOB Ha BONIPOCHI 110 pazneny: «Kierkay. [IpumepHsie Borpocsl: «UTo sBiIsS€TCS MOHOMEPOM HYKJIIEHHO-
BBIX KHCJIOT?»; «Y CTaHOBHTE COOTBETCTBHE MEXXY OPTaHOWIAMHU U MX XapaKTEPHBIMU 0COOCHHOCTIMMY.

CamocmosmenvHas paboma 00y4aOWuUxcs.:

- IOKa3aTh, YTO KJIETKA ABJSICTCSA CTPYKTYPHOU M (DYHKIIMOHAILHOW ¢IMHUIICH )KUBOM MaTepUH;
- cpaBauTh Mosekybl JJHK n PHK (HaliTi cxomcTBa u pa3nudus);

- TOCTPOHTH BTOPYIO 1ienh GpparmenTa nernu JITHK, koTopas nMeeT ClieyroImuii CoCTaB:
-A-T-A-T-T-II-A-T-A-;

-TIOBTOPEHKE TIPOWICHHOTO MaTepHaa,

- paboTa Co CIPaBOYHBIM MaTEPUAIOM UL HOATOTOBKH K KOHTPOJIBGHOH padoTe.

3,5

Tema 5.3.
Opranusm.

Coodeporcarue yuedHo2o mamepuaia:

Opranmsm — equHoe nenoe. OOMEH BEIECTB U SHEPTUCH ¢ OKPYKAKOIIEH CPeloi.

CriocoGHOCTh K CaMOBOCIPOU3BEACHUIO. J[elieHre KIIETKH — OCHOBA POCTa, Pa3BUTHSI U Pa3MHOXKEHHsI OpraHu3MoB.. becrosnoe u noso-
BOE€ pa3MHOeHHe oprann3mMoB. Ormiogoteopenue. Ero Guonornyeckoe 3HaueHHE.

[NonsaTue 006 MHAUBUAYATEHOM, IMOPHOHATHHOM M TOCTIMOPHUOHATHEHOM Pa3BUTHH.

[peacTaBiaeHus 0 HACIESICTBEHHOCTH M U3MEHYMBOCTH. [ eHeTHYEeCKasi TEPMUHOJIOTHSI M CHMBOJIMKA. 3aKOHOMEPHOCTH HACJISJOBaHHSI.
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HacnenoBanue npusHakoB y uenoBeka. CIEIUICHHOE C [TOJIOM HaclieoBaHue. HaciencTBeHHbIe O0JIC3HU YEIOBEKa, HX MIPUYUHBI U TPO-
(unakTuka.

I'eHeTHuyeckue 3aKOHOMEPHOCTH U3MeHUnBOCTH. Knaccupukanus popM H3MEHUIUBOCTH.

[penmer, 3agaun U MeTobl cenekuuu. Yuenue H. . BaBuiosa o 1ieHTpax MHOT0OOpa3us v MPOUCXOKICHUS KYIbTYPHBIX PACTCHUIA.
buoTexHoorusl, ee JOCTUKEHHS, IEPCHSKTUBbI PA3BUTHSI.

Ilpakmuueckoe 3anamue:
3anganus 1o GOpMUPOBAHUIO 3HAHUK M yMEHUH (II0 BEIOOPY MperoiaBaTelis):
- pelIeHHE 3IEMEHTAPHBIX TCHETHUECKHX 33/1a4.

Konmponvuvie pabomul.

- pelIeHue 3a1ay;

- Tema 5.3.

1.Penrenne B MMCHbMEHHOM BHUJE TEHETHUECKHX 3aad. [IpuMepHbIe 3amaun: «JIBe YepHbIe CAMKH MBI CKPEITHUBAIOTCS C KOPUIHEBBIM
camuom. [lepBasi camka B HECKOJIbKMX NToMeTax Jana 19 yepHbiX u 17 KOpUYHEBBIX TOTOMKOB, a BTOpasi - 35 YepHbIX MOTOMKOB. Omnpe-
JIEITUTh TEHOTHUIIBI POJUTENICH U TIOTOMKOB?Y; «PeIleCCUBHBIN T'eH JAIbTOHN3Ma HAXOAUThCS B X-XpoMocome. OTell AeBYIIKH CTpajacT

JaTbTOHU3MOM, TOTJIa KaK MaTh M BCE €€ MPEIIKH Pa3IndaloT I[BeTa HOPMaIbHO. J[eByIIKa BEIXOJUT 3aMyK 3a 3I0pPOBOTO FoHOITY. UTO

MO’KHO CKa3aTb 00 UX ITIOTOMCTBE?».

2 BrInoHEeHHe TUCHMEHHBIX OTBETOB HA BOMIPOCHI 10 pasneny:. «Opranuzmy. [IpuMepHsie Bonpockl: «KakoBa mpupo/ia TEHHBIX MyTa-

LA ¥ MEXaHM3M UX MPOsBICHHY, «dTO Takoe reH?».

Camocmosmenvuas paboma 06y4aoOwuxcs.

- BBIJICJIUTH TPYIIIIBI PEaKIUil B 0OMEHE BEIICCTB;

- IPUBECTH MMPUMEPHI Pa3HBIX BHIOB OECIIONIOTO Pa3sMHOKEHUS;

- CpPaBHUTH MUTO3 U MeHO03;

- ONPENIEIUTD Pa3INUUs B CTPOCHUH KEHCKUX U MY>KCKHUX MOJIOBBIX KJIETOK;

- HAPUCOBATh CXEMY Mei03a y OpraHrn3Ma MY>KCKOTO T0Jia ¢ OJHOM Mapoil ayTOCOM U C Mapoi MOJIOBBIX XPOMOCOM;
- pelIeHrne TeHeTUYEeCKUX 3a/1ay;

- ONPENIEUTD Pa3INUUsI MEXKAY TOUKOBBIMU U XPOMOCOMHBIMU MYTaLUsIMU;

- OBTOPEHHE MIPOHIEHHOTO MaTepHaa;

- paboTa Co CIPaBOYHON JIUTEPATYPOIl JUIs HOATOTOBKH K KOHTPOJIbHOM padoTe.

Tema 5.4.
Bun.

Cooeporcarue yuedHo2o mamepuaia:

DBOJIIOLIMOHHAS TEOPUS U €€ POJIb B POPMHUPOBAHIH COBPEMECHHOM €CTECTBCHHO - HAYYHOM KapTHHBI Mupa. Bun, ero kpurepuu. [Tomy-
JAIASA KaK CTPYKTYpHAs €ANHUIIA BUAA U 3Bomonni. CHHTETHYECKas TEOPHSI SBOIOUH. J{BIKYIIHE CHITBI YBOJIOIIHH.

PesynbTartsl aBostonuu. buonornyeckuii nmporpecc u perpecc.

I'uroTe3bl MPOUCXOKICHUS )KU3HUA. AHTPOIIOTCHE3 U €r0 3aKOHOMEPHOCTH. DKOJOrHYecKre (PaKTOPBI aHTPOIIOTCHE3a: YCIOKHECHHUE T10-
MyJSIMOHHON CTPYKTYPHl BHA, H3TOTOBIICHUE OPYIUil TPyIa, IEPEXOl OT PACTHTEILHOTO K CMEIIaHHOMY THITY IIUTaHHS, UCIIOIb30Ba-
Hue orus. [losiBieHHuEe MBICIUTEILHON U iieHOpa3aeabHON peun. [IpoucxoxaeHue 4eloBeYeCKHX pac.

Ipakmuueckoe 3anamue:

3amanus o GOpMHUPOBAHUIO 3HAHUH M YMEHUH (110 BRIOOPY MPETOaaBaTelIs):
- aHAJIM3 U OLCHKA PA3JIMYHBIX THIIOTE3 MPOUCXOKIACHUS JKU3HHU;

- aHAJIU3 U OIICHKA PAa3JIMYHBIX THIIOTE3 MPOUCXOKICHUS YSIIOBEKA

Koumponvnas paboma: tema 5.4:
BeinosHeHHe MMCbMEHHBIX OTBETOB Ha BOMPOCHI 10 pasieny: «Buay. [Ipumepusie Bonpockr: «I[Ipeanochiiki BO3HUKHOBEHHS YKU3HUY;
«buonoruyeckas BOJIOIIHSI.

CamocmosmenvHas paboma 00y4aOWUxcs.:

-00BSICHUTH CXOZCTBO PAHHUX CTAJMI SMOPHOHAIBHOTO Pa3BUTHUSI JKUBOTHBIX;

- MOSICHUTb, TIOYEMY MOMYJISIIHS CUATACTCS JICMCHTAPHOW SAMHUIICH BOJFOIIHH;

- IPUBECTH [IPUMEPBI CE30HHBIX U3MEHEHHH PAaCTEHU M )KUBOTHBIX M HA3BATh BHEIIHUE CUTHAJIBI HACTYIJICHUSI THX U3MEHEHH;
- CpaBHHTH pa3nuuHbie (HOPMBI 0TOOPA U BBIICIUTH YSPThI CXOJICTBA M PA3IHYHS,

- OTIPEJICIHUTD PA3IINUUS YTCH YBOJIOIMH YEJIOBEKA U IPYTUX KUBOTHBIX;
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- IOBTOPEHUE NPOIIEHHOT0 MaTepuaa;
- paboTa cO CIPaBOYHBIM MATEPHUAIOM JUISI MOATOTOBKH K KOHTPOJILHOU padoTe.

Tema 5.5. Coodeporcanue yuedno2o mamepuana: 4
JKOCUCTEMBI. [IpenMer u 3aa9n IKOJIOTUU: yIEHHE 00 IKOJOTHIECKUX 00 IKOIOTHUECKHX (PaKTopax, ydeHHE O COOOIIEeCTBaX OPTaHU3MOB, YICHHE O
ouochepe.
Dkonorudeckre pakTopbl, 0COOCHHOCTH X BO3ACHCTBH. DKOJOTHIECKAS XapaKTepuCTUKa Bua. [IoHATHE 00 9KOJOTHYECKHUX CUCTE-
Mmax. llenn nutanus. buoreoneHos kak skocucrema.
Buocdepa — riobanbhas skocucrema. Yuenue B. U. BepHajackoro o 6uoctepe. buomacca. buonorndeckuit kpyropopor. OCHOBHbIE
HarpasJIeHUs BO3/IeHCTBUS YenoBeka Ha Onocdepy. TpaHnchopmaiust ecTeCTBEHHBIX SKOJIOrHYeCKnX cructeM. OCOOEHHOCTH arpo3KocH-
CTEM.
Ilpaxmuyeckue 3auamusi: 1
3ananus 1o GOpMUPOBAHUIO 3HAHUK M yMEHUH (110 BEIOOPY MPEToiaBaTes):
- COCTaBJICHUE CXEM IIepe/iaur ¥ SHEPruH (Lernel MuTaHus);
- aHaJU3 M OICHKA MOCIEICTBIH COOCTBEHHOW AEATEIEHOCTH B OKPYXKAOIIeH cpere,
- 00CyXIeHHe TII0O0ATLHBIX YKOJOTHISCKUX MPOOJIeM 1 yTeH UX PEIICHUSI.
DKCKypcust 1
- €CTECTBEHHBIC W UCKYCCTBCHHBIC HKOCHUCTEMBI.
Konvpoomsampadenma: Temas.S: | 1
BrImoHeHNe MMCHEMEHHBIX OTBETOB Ha BOIIPOCH 10 pa3ziely: «OKocHCTeMbl». [IpumepHsIe BOPOCH: «Cpenbl KI3HH OPTaHUIMOBY;
«BrmstHIE IPHUPOBI HAa YETOBEKaY.
CamocmosmenvHas paboma 00y4aOWUxcs.: 4
- IPUBECTH IIPUMEPBI OMOTHYECKUX ¥ AOMOTHUYECKHX (DAaKTOPOB;
- IPUBECTH IIPUMEPHI BUJIOB, BeTpeyatoiuxcst B Hikeropoackoii 061acTH, co cTaOMIbHBIM U HECTAOMIIBHBIM TUIIOM JMHAMUKH T1OITY-
TSIV,
- IOBTOPEHHUE POWEHHOT0 MaTepHaa;
- paboTa co CIIpaBOYHBIM MaTEPUaAJIOM JUIl HOATOTOBKU K KOHTPOJIEHOM paboTe.
Hugppepenyuposannviii 3auem: 1
OTBeT Ha OJIH BOITPOC U3 CITUCKA IPUMEPHBIX BOMPOCOB I TG dEpSHIIMPOBAHHOTO 3a4eTa.
O0s13aTeJIbHAs ayIMTOPHAsSI YieOHasi HATPY3Ka 00y4alomerocst 72
CamocTosiTesIbHasi paboTa 00y4aromerocs 36
MaxkcumasibHas yueOHasi HArpy3Ka 108

JIJist XapaKTepUCTUKH YPOBHS OCBOCHHS Y4€OHOTO MaTepralia UCIIONB3YIOTCS CIEeAYIOINe 0003HAYCHIS:

1. — 0O3HAKOMHUTENHHBIN (Y3HaBaHUE PaHEE U3YUYCHHBIX OOBEKTOB, CBOMCTB);

2. — penpOoaYKTUBHBIN (BBIIIOJIHEHHE ACATEIBHOCTH 110 00pa3ily, HHCTPYKLUU WU IO/ PYKOBOJCTBOM)

3. — IPOAYKTHBHBIH (TUTAHUPOBAHKE U CAMOCTOSTEIHLHOE BHITIOIHEHHE JICATEIILHOCTH, pEIIEHUE TPOOJIEMHBIX 33]1a4)
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3. YCJIOBUS PEAJIN3AIIUU PABOYEN ITPOI'PAMMBI

3.1. TpeGoBaHUsA K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecne4eHH 0
Peanuzanus ygeGHOro nmpeamera Tpedyer HaIm4yus yueOHOro kabuHera.
O6opynoBaHue yueOHOTO KaOHWHETA:
- OCA/I0YHBIE MECTA MO KOJIUYECTBY 00 yUaIOIIUXCS;
- paboyee MecTO Mpeno1aBaTes;
- JIOCKa;
- KOMIUIEKT y4eOHO-HArIsAIHbIX Tocoomii « Xumus», «buonorusy, «Ou3znka.
- CTaTUCTUYECKHE, TMHAMHYECKHUE U JEMOHCTPAIlMOHHBIC MOJICIH,
TexHuueckue cpeacTBa 00ydeHHUs:
- TeneBu3op ¢ MPOUTPHIBAIOIINM YCTPOUCTBOM (IBI-TLICEPOM HIIM HOT-OYKOM), TIO3BOJISIOIIUM
BOCITPOM3BEICHNUE YI€OHBIX (HUIHLMOB B IIM(DPOBOM BapHaHTE.

3.2. UnopmannonHoe odecneyeHne 00y4eHus
Ilepedyenb pexomMeHayeMbIX YueOHbIX H31aHuil, IHTepHeT-pecypcoB, JONOTHUTEILHOM JTH-
TepaTypsbl
OcHOBHbIE MICTOYHHUKH:
1. F'openoB A.A. EcrectBo3nanue. YueoHoe mocooue st CI1O. Mocksa. FOpaiit. 2021r. O6p.
miatdopma urait.ru Jlorosop ¢ OO0 «DnekTponHoe u3aaTenbcTBo FOpai» ot 23.06.20201 Ne
4687, cpok aerctBus 1o 22.06.2022.
2. buonorus. Yue6nuk u npaktukym aiist CI1O. Iox pemxaknueii B.H. fApsiruna. Mockaa.
IOpaiit. 2021r. O6p. mnardopma urait.ru loroBop ¢ OO0 «IneKTpOHHOE U3IATEIBCTBO
FOpaiit» ot 23.06.20201 Ne 4687, cpok aerctust 10 22.06.2022.
3. 1.B.A¢unorenos, A.B.bookos, B.A.ITonko. Xumus. Yuebuuk u npakrukym s CIIO.
Mockasa. IOpaiit. 2021r. O6p. mardopma urait.ru Jloroop ¢ OO0 «3aeKTpOHHOE H3AaTENb-
ctBo Opaiit» ot 23.06.20201 Ne 4687, cpok neiictBus no 22.06.2022.
4. B.B.Ceupunos, E.N.CeupunoBa EcrecrBo3nanue. Yueonoe nocodue mist CI1O. Mocksa.
IOpaiit. 2021r. O6p. mnatdopma urait.ru JloroBop ¢ OO0 «DneKTpOHHOE HU3AATETHCTBO
FOpaiit» ot 23.06.20201 Ne 4687, cpok aerictBust 10 22.06.2022.
5. B.B. Cypuxos EcrectBo3nanue: ¢pusuka. Yuednoe nocodue nist CI10. Mocksa. FOpaiiT.
2021r. O6p. mnatdopma urait.ru Jorosop ¢ OO0 «DnekTpoHHOE U31aTeabcTBO FOpaiT» oT
23.06.20201 Ne 4687, cpok nerictBust 10 22.06.2022.
6. E..Tynmukun. Xumusi, yacthb 1. OOmas u Heopranudeckas xumus. YueoHuk st CITO.
Mockaa. FOpaiit. 2021r. O6p. mnardopma urait.ru JloroBop ¢ OO0 «DneKTpoHHOE U3AaTEIh-
ctBO IOpaiit» ot 23.06.20201 Ne 4687, cpok nerictBus 1o 22.06.2022.
7. I'.I1.OTroukuit EcrectBo3nanue. Yueonuk u npaktukym i CI1O. Mocksa. FOpaiit. 2021r.
O6p. mnatdopma urait.ru JoroBop ¢ OO0 «OnekTporHoe n3aareabctBo KOpaidty ot
23.06.20201 Ne 4687, cpox neiictBus 10 22.06.2022 r.
8. H.I1.Kanamuaukos, C.E.MypaBréB ®usuka B 2 yactsax. Yacts 1. Mocksa. FOpaiit. 20211. O6p.
iatgdopma urait.ru Jloroop ¢ OO0 «3OnexkrponHoe uzaarenasctBo FOpaid» ot 23.06.20201 Ne
4687, cpok nevictBug 1o 22.06.2022.
9. H.I1.Kanamnukos, C.E.MypaBbéB ®@u3nka B 2 yactax. Yacts 2. Mocksa. FOpaiit. 2021r.
O6p. mnatdopma urait.ru JoroBop ¢ OO0 «InekTporHoe nzaareabctBo KOpaidty» ot
23.06.20201 Ne 4687, cpoxk nerictBust 10 22.06.2022.

JlonotHUTE/IbHbIE HCTOYHUKU:

1. I'abpuensa O.C., OctpoymoB WN.I'., [Typsimesa H.C. u np. EcrectBo3nanue. ba3oBslii ypo-
BeHb. 10 k1. M.: Jlpoda, 2013.

2. T'abpuensu O.C., OctpoymoB WN.T'., [TypeimeBa H.C. u nap. EctrectBo3nanue. ba3ossiit ypo-
BeHb. 11 k1. M.: Jlpoda, 2013.

3.benser JI.K. buonorus. O6mast 6uonorus. 10-11 kiaccel. Yue6uuk. bazoBeiit ypoBeHb. M.
[Ipoceemenue, 2013.
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HNuTepHeT-pecypces:
1. http://barsic.spbu.ru/www/lab_dhtml/common/menu.html
2. www. chemistri-chemists. com/index. htm1 (3;meKTpoHHBIH XypHaT « XUMHKH U XH-
MUS).
www. chemi. wallst. Ru (Xumus. OOpazoBaTenbHBIN CalT 15l IIKOJBHUKOB).
www. chem. mzu. su (DiekTpoHHast OMOIMOTEeKa IO XUMHUH ).
www. hvsh. ru (OKypnan «Xumust B mkose»).
www. hij. ku (kKypHaT «XUMHS U )KH3HBY).
www. biology. asvu. ru (Bcst Ouonorusi. CoBpemenHasi OMoJorusi, CTaTbu, HO-
BOCTH, OMOIMOTEKA).
8. www. window. edu. ru.windou (ExgunHoe okHO qocTyma K 00pa3oBaTeIbHBIM pecypcaM
HNuTepHeTa o OMOJIOTHH).
9. www. interneturok. ru («Buaeoypoku 1o npeamMeTraM mKOIbHOMN MPOrpaMMbD».
10. www. class-fizika. narod. ru («Kmacc!nast tocka st JF0003HATEIBHBIX»).
11. www.vascak.cz/physicsanimations.php?l=ru («®u3uka B aHUMAIHIX»).
12. www. interneturok. ru («Bumeoypoku 1o npeaMeraM MIKOJIbHON MPOrpaMMBbD»).
13. http://fizika.spc3.edusite.ru/p19aal.html
14. https://sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah

NowvkEwWw

HAT'JISIIHBIE IIOCOBUSI

1.Kommiekt Tabiui. buonorus. 10-11 kmaccel. [utonorus. I'eneruka. Cenexuus (12 ta0muir).
2.Kommekt tabsmi. buonorus. 10-11 knaccsl. DBomonronnoe yuaenue (10 tabmmi).

3. Kommutekt tabmui. Xumus. Ctpoenue Bemectsa (10 tadumir).

4. Harnsimaoe mocooue. CTpoCHHE COTHEYHOM CUCTEMBI.

5. HarnsagHo-paznatounoe nocobue. Tepmoannamuka.

6. Harmsimao-pa3naTounoe nocobue. Kunemaruka.

7. HarnsigHo-pa3aarodnoe mocobue. MarHuTHoe mojie. DIeKTPOMAarHuTHAS HHIYKITUS.
8. HarnsmHo-pa3gaTounoe mocooue. Mexanndeckue KoiaeOanus U BOJHBI.

9. HarnsgHo-pa3garoynoe nocodue. DIeKTPOMAarHUTHBIE KOJICOAHUS U BOJTHEI.

10. Harnsamao-pa3aarounoe nocodwue. [leproandeckas cucteMa XMMUYECKUX DJIEMEHTOB.

4. KOHTPOJIb 1 OLHEHKA PE3YJBbTATOB OCBOEHHUSA YYEBHOI'O ITPEIMETA

KOHTpo/Ib ¥ OLeHKa pe3yabTaTOB OCBOSHUS YUE€OHOTO MpeaMeTa OCYIIeCTBISETCs MpenoaBa-
TEJEeM B IPOLIECCe MPOBENCHUS MPAKTHUECKUX 3aHATHI U CaMOCTOSITENIbHBIX padoT, TECTUPOBa-
HUS, @ TAK)KE BBIITOJHEHNS 00yYarOIIMMUCS MHIUBHIYAJIbHBIX 3aJaHHH.

Pe3yabTaTnl 00yyeHus @®opMbI 1 METOAbI KOHTPOJISI M
(ocBOCHHBIC YMEHHS1, YCBOCHHbIC 3HAHMA) OLICHKH Pe3yJIbTATOB 00y4eHus!
Ymenus:
B pesynbrare ocBoeHMs mpeaMeTa OOyYaroLIUICs 10JI- | BHEAYIUTOPHAA CaMOCTOSITEIbHAsS
JKEH 3HaTh: pabora, KOHTpoibHast  paboTa,

3.1. OCHOBHBIE HAYKH O IPUPOE, UX OOIIHOCTb U OTJIU- | IPAKTHUECKUE 3aHITUSA
qus;

3.2. €CTECTBEHHOHAYYHBIM METOJ| MO3HAHUS U €ro Co-
CTaBJISIIOIINE, €IUHCTBO 3aKOHOB IpHUponbl Bo Bcenen-
HOI;

3.3. B3aMMOCBSI3b MEK/Jy HAyYHBIMHU OTKPBITHSMHU U pa3-
BUTHEM TEXHUKHU U TEXHOJIOTHI];

3.4. BKJIaJ BEIMKUX Y4YEHBIX B (POpPMHUpOBAHHE COBpE-
MEHHOM €CTECTBEHHOHAYYHON KapTHUHBI MUPA;
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B pesynbrate ocBoeHUs mpenMera o0yqaronuics

AOJIKCH YMCTh:

V.1. OpueHTHUPOBATHCS B COBPEMEHHBIX HAYYHBIX MOHS-
TUSX M WHQPOpPMAIMU €CTECTBEHHOHAYYHOTO COJepikKa-

HUS;

V.2. paboTath C €CTECTBEHHOHAY4YHOU WH(pOpMAaIMei:
BJIAJICTh METOJaMH TTOUCKA, BBIICTSATH CMBICIOBYIO OCHO-
BY U OIICHUBATh JIOCTOBEPHOCTh HH(OPMAIINH;

V.3. UCroJIb30BaTh €CTECTBEHHOHAYYHbBIE 3HAHUS B I10-
BCEIHCBHOM JKM3HHM [JIs1 oOecmeueHHus Oe30IacHOCTH
JKU3HEACITEIIBHOCTH, OXPaHbl 370POBbS, OKPY)KAIOIICH

CpPEeJIbI, YHEPTOCOEPEIKEHUS;

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB JIEATEJIbHOCTH CTYJIEHTOB (6.10-

KN «XUMUA» U «BHoJ0orus)

Conep:xxanue 00y4eHust

XapakTepucTHKAa OCHOBHBIX BH/IOB /1eSIT€JIbHOCTH CTY-
JEeHTOB (HA YPOBHeE Y4eOHBIX JeiCTBHII)

XUMUA

Bseneunue

PackpeITHe BKIa1a XUMHYECKON KAPTUHBI MUPa B €AUHYIO
€CTECTBCHHO - HAyYHYIO KapTUHY MUpa. XapaKTepUCTUKA
XMMHHU KaK TPOU3BOIUTEILHON CHITBI OOIIECTBA.

Baxneiime XuMU4YeCKUe MOHS-
THA

YMeHue n1ath onpeAeneHue U ONeprupoBaTh ClIeAyOIINMU
XUMHUYECKUMH MTOHATUAMU: «BELIECTBOY, «XMMHYECKHUN
AIIEMEHT», «aTOM», «MOJIEKYJIa», KAOH», A30TOIbI», «XHU-
MUYECKasi CBS3b), «QJIEKTPOOTPHULIATEILHOCTDY, «BAJICHT-
HOCTb), «CTENIEHb OKUCICHUS», «MOJIb», «MOJIIpHAs Mac-
ca», «PacTBOPBI», «AIEKTPOJIUT U HEDJIEKTPOIIUTY, «IJIEK-
TPOJIUTHYECKAS JUCCOLUALUAY», OKUCIUTEND U BOCCTAHO-
BUTEIbY, «OKUCIIEHUE U BOCCTAHOBJICHUE), «CKOPOCTb XHU-
MHYECKOM PeaKInmny», «<XXUMHUUECKOE PABHOBECHEY, «PYHK-
LIMOHAJIbHAS TPYIIAY», U30MEPUSD.

Baxwuelimme BenecTsa 1 MaTepu-
aJTBI

XapakTepuCTHUKa CTPOEHUS aTOMOB U KPUCTAJIOB U HA 3TOU
OCHOBE — OOILIIMX XUMUYECKHUX CBOICTB METAJIOB M HEME-
TaJuUI0B. XapaKTepUCTUKA COCTaBa, CTPOCHUS, CBOMCTB, I10-
Jy4EeHUs U IPUMEHECHMS BAKHEHIINX HEMETAIUIOB.
XapakTepuCTUKa COCTaBa, CTPOCHUS M OOLINX CBOHCTB
BOXHEHIINX KJIACCOB HEOPTAHNYECKUX BEILECTB.

Onucanue cocTaBa Ba)XHEHIINX MIPEICTaBUTENIEH OpraHuye-
CKUX COEJMHEHUI: METaHOJIa, ITAHOJIA, CJIOKHBIX I(PUPOB,
KHUPOB, MBLJI, KAPOOHOBBIX KUCIIOT, MOHOCAXapHI0B, TUCA-
Xapua0B, MOJINCaXapHUI0B, aMUHOKHUCIIOT, OEIIKOB, UCKYC-
CTBEHHBIX Y CHHTETHYECKUX I10JIMMEPOB.

XUMHAYECKHUH A3BIK U CUMBOJIMKA

Hcnonb3oBanue B ydeOHOU U MPOPECCHOHATBHON JeATEIb-
HOCTHU XUMHUYCCKUX TCPMHUHOB U CUMBOJIMKH.

HaspiBanne n3yyaeMbIX BEIIECTB MO TPUBHAIBHON WIIH
MEXTYHApOJIHONH HOMEHKIIAType M OTPAXKEHUE COCTaBa ITHX
COEJIMHEHUH C MOMOIIBI0 XUMHUYECKUX POPMYIL.

XUMUYECKUE PEAKIIUU

OOBsicHEeHHE CYIIIHOCTH XMMUYECKUX nporeccoB. Kimaccu-
(uKays XUMUYECKUX PEAaKLUH 110 pa3IMyHbIM IPU3HAKAM.

Xumuueckasi HHpopmarus

HpOBe,ZleHI/Ie CaMOCTOSTEIbHOIO ITIONCKAa XUMHYISCKOM HH-
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dopManuy ¢ UCIOIH30BAHUEM PA3TTMYHBIX HCTOUHHKOB
(HayyHO — MOMYJIIPHBIX U3JaHUN, KOMITBIOTEPHBIX 0a3 JaH-
HBIX, PECYPCOB MHTEPHETA).

[IpodunbHOE 1 podeccuonab-
HO 3HAYMMOE COJIep)KaHHe

OOBsICHEHHE XUMHUYECKHX SBJICHUI, IPOUCXOISIINX B IIPH-
pone, ObITY.

Co0uroieHre MPaBUIT AKOJIOTUIECKU TPaMOTHOTO MTOBEIe-
HUSI B OKpY>Karollen cpeie.

O1eHKa XUMHYECKOTO 3arpsi3HEHNUST OKPYKAIOIIeH cpe/ibl Ha
OpraHu3M YeJOBeKa U JAPYTUe )KUBBIC OPraHU3MBI.
Cobmtonenue npaBml 6€30MaCHOTO 0OpaIeHUs C TOPIOUYUMHU
Y TOKCHYECKUMH BEIICCTBAMH

BHOJIOI'UsA

buonorus — COBOKYIMHOCTh HayK
0 ’)KMBOM npupozae. MeToasl 1o-
3HaHUA B OMOJIOTHH.

3HaAKOMCTBO C OOBEKTaMHU U3YYCHHS OMOJIOTHUH.
BrisiBiienue ponu 6uosoruu B GOpMUPOBAHUN COBPEMEH-
HOM €CTECTBEHHO — HAYYHON KapTUHBI MUpPa U MIPAKTHYE-
CKOM JIESITEIbHOCTH JIIOACH.

Knerka

3HAKOMCTBO C KJIETOYHOW T€OPUEU CTPOCHHSI OPraHU3MOB
[TonyuyeHue npeacTaBICHUN O POJIM OPTaHUYECKUX U HEOP-
TaHMYECKHUX BEIIECTB B KIIETKE.

YMeHue cpaBHUBATh CTPOCHUE KIIETOK PACTEHUN U KUBOT-
HBIX.

Opranuszm

3HaHUE OCHOBHBIX CIIOCOOOB pa3MHOKEHUS OPraHU3MOB,
CTaJllii OHTOT€HE3a Ha IPUMEPE YEIOBEKa.

3HaHME IPUYNH, BBI3BIBAIOIINX HAPYIIEHUS B Pa3BUTHH Op-
TraHU3Ma.

YMeHuMeE N10Ib30BaATHCS TEHETUYECKON TEPMUHOJIOTUEN U
CHUMBOJINKOU U pelIaTh FeHETHYECKUE 3aJa4H.

3HaHue 0COOCHHOCTEN HACIEICTBEHHON U HEHACIIEICTBECH-
HOW M3MEHYMBOCTU U UX OMOJOTMUYECKON POJIU B 3BOJIIOLIUU
JKUBOTO.

Bun

YMeHne aHaTM3UPOBaTh U OIEHWBATH PA3JIMYHBIE TUITOTE3bI
HpOI/ICXO)K,Z[GHI/I}I JK1U3HU Ha BGMHG.

YMeHne mpoBOAUTH OMMHMCAHUE 0COOEH OHOTO BHIA 110
MOP(}OIOTHUECKOMY KPUTEPHIO.

Pa3ButHe crmocoOHOCTEH SICHO M TOYHO M3JIaraTh CBOM MBIC-
JIH, JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUYKY 3pEHHsI, BOCTIPH-
HUMAaTh W aHAJU3UPOBATh MHEHHE COOCCETHUKOB, TPU3HA-
Bas [IPaBO APYIrOro 4ejIoBEeKa HAa MHOE MHEHUE.

YMeHue T0Ka3bIBaTh POJACTBO YETIOBEKA U MIICKOITUTAFO-
mux, OGH.IHOCTI: 148 paBeHCTBO YCJIIOBCUCCKUX pac.

DKOCUCTEMBI

3HaHUE OCHOBHBIX 3KOJIOTUYECKUX (PaKTOPOB U UX BIUSHHE
Ha OpPTraHU3MBbl.

3HaHUE OTJIMYUTENBHBIX PU3HAKOB UCKYCCTBEHHBIX CO00-
IIECTB — arPO’IKOCUCTEM.

[TonydyeHnue npencTaBiIeHHs O CXEME IKOCUCTEM Ha IpUMeEpE
ouocdepsl.

[TnanupoBanue cOOCTBEHHOM NEATENBHOCTH JUISL JOCTHIKE-
HUS IOCTaBJICHHBIX 1IeJIei, OpraHu3aIus CaMOKOHTPOJIS U
OLICHKH MOJTY4YEHHBIX PE3YJIbTaTOB.

OOGyueHne cOOTIOACHUIO TTPaBUJI TIOBEACHUS B TIPUPOJE, Oe-
pPEKHOMY OTHOIICHUIO K OMOJIOTHYECKIM 00beKTaM (pacre-
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HUSIM U )KHBOTHBIM M X COOOIIECTBAM) U UX OXPaHe.

XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEBFHOM JEATEJIBHOCTH CTY-

JEHTOB (010 «®Pu3ukay).

Coaep:xkanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/IOB /1eATEJIbHOCTH CTYAE€HTOB
(Ha ypoBHe yueOHBIX JeiicTBUI)

Beeoenue. Mexanuka

Kunematuka

Pa3BuTHe crOCOOHOCTE SICHO M TOYHO M3JIaraTh CBOM MBICIIH, JIO-
TUYeCKH OOOCHOBBIBATH CBOIO TOYKY 3PCHHS, BOCIPHHHMATH WU
aHAJTM3UPOBATh MHEHUSI COOECETHUKOB, TIPU3HABAS TPABO JIPYTO-
ro 4eloBeKa Ha WHOoe MHeHue. [IpuBeneHre MpPUMEpPOB BIUSHUS
OTKPBITUH B (PM3UKE HA MPOTPECC B TEXHHUKE W TEXHOJOTHH IPO-
u3BojcTBa. O3HAKOMIJIGHHE CO CIIOCOOaMU OMHMCAHUS MEXaHW4e-
CKOro JBMIKCHHS, OCHOBHOM 3ajauell MexaHuku. M3ydenuwe oc-
HOBHBIX (DM3MUYECKUX BEIMYWH KMHEMATHUKH: TIEPEMEICHHUs, CKO-
poctH, yckopeHus. HaOmoneHne OTHOCHUTENFHOCTH MEXaHWde-
CKOro IBIKeHUs. DopMymupoBaHHE 3aKOHA CIOXKEHHUS CKOPO-
creid. MccnenoBanre paBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO JBU-
KeHUs (Ha mpuMepe CBOOOJHOTO MAJCHUS TEN) U PABHOMEPHOTO
JBYDKEHUS TeJla M0 OKPYXXHOCTH. [ToHMMaHKMe cMBICIIa OCHOBHBIX
(GU3MYECKUX BEIWYNH, XapaKTePU3YIOIIUX PaBHOMEPHOE JIBUKE-
HUE TeJa 10 OKPY)KHOCTH

JlmHamMuka

[Tonnmanue cMmbiciaa Takux (U3UUYECKUX MOJEJCH, Kak MaTepu-
aJbHAas TOYKa, MHEpUUAJIbHAs cucTema orcuera. Mamepenue mac-
Chl Tela pa3IMYHbIMH criocobamu. M3mepeHue cui B3auMOEH-
CTBUS Tel. Brluncienue 3Ha4eHus: YCKOPEHUsI TeJl 10 U3BECTHBIM
3HAYEHUSIM JICUCTBYIOIUX CHJI M MacC TeJl. YMEHUE pPa3inyarh
cuiTy TsKecTH M Bec Tena. OObSICHEHUE W NMPUBEICHNUE TTPUMEPOB
SIBJICHUST HEBECOMOCTH. [IpuMeHeHue OCHOBHBIX MOHATHH, (op-
MYJ1 ¥ 3aKOHOB IMHAMUKH K PEHICHUIO 3a/1a4

3aKOHBI COXPAaHEHUs B Me-
XaHHKE

OOBsicHEHHE PEaKTHBHOTO JBIKEHHS HA OCHOBE 3aKOHA COXpaHe-
HUs uMIynbca. [IpumMeHeHne 3aKOHa COXpaHEHUs MMITYJIbCa JUIs
BBIYMCIICHHS] U3MEHEHHUI CKOPOCTEH Tell IPU UX B3aUMOJCUCTBU-
AX. Beruncnenne paboThl CHII U U3MEHEHUs KMHETHUYECKOW SHep-
Uy Tena. BelunciieHre NOTEHIMAIbHOW 3HEPrUU Tel B IPaBUTA-
LMOHHOM I10J1€. XapaKTEpUCTUKA IPOU3BOIUTEIBHOCTH MAalIUH U
JBUTaTEJE C UCIOJIb30BAHUEM MOHITHUS MOIHOCTH

Ocnoewl

MONEKYAAPHOU U3UKU U MePMOOUHAMUKU

MonexynsapHas pu3uka

@opMyJIMPOBAHUE  OCHOBHBIX  TOJOKEHUH  MOJIEKYJISIPHO-
KMHETUYECKOUW TEOpUH. BEIMOTHEHNE YKCIIEPUMEHTOB, CITYKAIIUX
000CHOBaHHEM MOJICKYJISIPHO-KMHETHYECKOW Teopun. Halmrome-
HUE OPOYHOBCKOTO ABWKEHHs M siBieHUs auddysun. Onpenene-
HUE TapaMeTpoB BeUIECTBa B ra3000pa3HOM COCTOSIHMM Ha OCHO-
BaHWU YPAaBHEHUS COCTOSHUS UIealbHOTO ra3a. [Ipencrasienue B
BUJIe Tpaduka H30XOPHOTO, HM300apHOTO W HM30TEPMUUYECKOTO
IIPOLIECCOB. BbIUMCIIEHHE CPEeIHEW KUHETUYECKOM JHEPIHH TeEll-
JIOBOTO JIBMKEHHS MOJIEKYJ MO HM3BECTHOM TeMmmeparype Bellle-
cTBa. MI3MepeHne BIaKHOCTH BO3/IyXa

TepMmoauHamuka

9KCHepI/IMCHTaJ'IBHOG HCCICOOBAHUEC TCIIJIOBBIX CBOICTB BCIIIC-
crBa. Pacuer KoamdecTtBa TCIIJIOTHI, HGO6XOI[I/IMOFO g 0Cy-
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LIECTBJICHUS ITpoLecca MPEBPALICHHs BEIIECTBA U3 ONHOIO arpe-
raTHOTO COCTOSIHUS B JApyroe. Pacuer M3MEHEHHs BHYTPEHHEH
SHEpPruM Tej, pPadoThl M NEPEAAHHOr0 KOJMYECTBA TEIUIOTHI Ha
OCHOBAHMU IEPBOT0 3aKOHA TepMOoIuHAMHUKH. OObsICHEHUE TIPUH-
LIMIIOB IEHCTBUS TEIUIOBBIX MAIIUH

OcHo6bl I71eKMPOOUHAMUKU

DJIEKTPOCTAaTHKA

Brruncnenne cui B3auMOAEHCTBUSL TOUEUHBIX AJEKTPUUYECKUX 3a-
pAnoB. BhlunciieHne HanpsyKEHHOCTH M MOTEHLMANa 3JIEKTpUye-
CKOr0O TOJISI OJTHOTO M HECKOJBKHUX TOUYEUYHBIX 3apsnoB. M3mepe-
HUE Pa3HOCTH noreHuuanoB. [IpuBeneHure nNpuMepoB MPOBOAHU-
KOB, JMDJICKTPUKOB M KOHJEHcaTOpoB. HaOmroneHwe sBIICHHS
ANEKTPOCTATUUECKOW UHIYKLIMK U SBJIICHUS TOJIAPU3ALNH JUAJICK-
TPUKA, HAXOSIIETOCs B AJIEKTPUUECKOM T10JIe

ITocTOsIHHBIN TOK

N3mepenue MomHOCTH AekTpudeckoro Toka. M3mepenne 2J1C n
BHYTPEHHETO CONPOTHBIIEHUS MCTOYHHMKA Toka. COOp M HCIIbITa-
HHUE DJIEKTPUYECKHUX LIENeH C Pa3IMYHbIM COCAMHEHUEM IPOBOI-
HHKOB, pacyeT UX I1apaMeTpoOB

MaruurtHoe noJse

HaGmronenue aeiicTBUsi MAarHUTHOTO TIOJISE HA TIPOBOJTHUK C TOKOM,
KapTUHOK MAarHUTHBIX mosed. @opMyaupoBaHHUE MpaBuiia JEBOU
PYKHU AJis ONpeesieHUs] HampasiieHus cuiibl Amnepa. Beruncie-
HUE CUJI, EHCTBYIOIIMX HA IPOBOJAHUK C TOKOM B MarHUTHOM TIO-
je, oObsCHEeHHE NMPHUHILIMIA JeHCTBUS AneKkTpoasurarens. Vccre-
JIOBaHME SBJICHUS AJIEKTPOMArHUTHOW MHAYKIIUU

Koneoanusa u éonnut

MexaHuueckue KojieOaHus
1 BOJIHBI

[IpuBenenne mpumMepoB KosieOaTeIbHBIX ABWKeHUU. Mccnenopa-
HHEC 3aBUCUMOCTHU nepnoz[a KOHGGaHHﬁ MAaTEeMaTHU4YCCKOTO MasT-
HUKa OT €ro JIJTMHBI, MAaCChl M aMITUTY Il KoJiebanuii. Onpenerne-
HHC YCKOpeHI/IH CBOGOI[HOFO ImagacHuss ¢ IMOMOIIILKO MaTEMaTHUC-
ckoro masitHuka. HaOmonenne konebanwmii 3pydariero tena. [lpu-
BEJICHHE 3HAYEHUS CKOPOCTH PACHPOCTPaHEHUsS 3BYyKa B Pa3jiHy-
HBIX Cpenax. YMeHHE OOBSICHATh MCIOJIb30BaHUE YIIbTPa3BYKa B
MCIOUIIUHC

ONEeKTpOMarHuTHbIE  KOJIe-
06aHus M BOJNHBL. CBETOBBIE
BOJIHBI. JIMH3bI

Habmiogenue ocruuiorpaMM TapMOHUYECKHUX KOJEOAHHMH CHIIBI
Toka B 1enu. OObsCHEHNE NPEBPALICHUs YHEPTUU B UAEATBHOM
KoyiebaTenbHOM KOHType. M3ydeHue ycTpoilcTBa W IpUHIUNA
neiictBust TpaHchopmaropa. AHaJIM3 CXEMBI MEpeJadd 3JIEKTPo-
SHEepruu Ha OousplIMe paccTosiHUs. [IpuBeneHue npuMepoB BUIOB
panuocBs3u. 3HAKOMCTBO C YCTPOMCTBaMH, BXOJSIIMMHU B CHCTE-
My panuocBs3u. OOCyx)JIeHHEe OCOOCHHOCTEH pacrpOCTpaHCHH
panuoBoiH. [IprMeHeHHe Ha MpaKTHKE 3aKOHOB OTPaKEHUS M
IPEJIOMIIEHUS CBETA NpH pelieHuu 3aaad. HabmoneHue sBineHus
TU(PaKIUU U JUCIIEPCUU CBETa. YMEHHE CTPOUTH M300paskeHUs
IPEIMETOB, JaBaeMble JMH3aMU. PacueT onTHYecKOl CHUJIIbI JIMH3bI

Demenmul K6AHM OGO huzuKku

DeMeHTHl KBaHTOBOH (pu-
3UKH

KBanToBbIe cBoiicTBa cBera. HabmioneHue (oTodIeKTpHUIECcKOro
a¢pdekra. Pacuer mMakcMManbHONW KWHETUYECKOW DHEPTUM DJICK-
TpoHOB Tipu GoTodppekre. Pusuka aroma GopMyarpoBaHHE TO-
crynaroB bopa. HaGmtonenune nmHEHYaTOro M HENPEPHIBHOTO
CHEeKTpOB. PacueT 4acTOTHI U AJTUHBI BOJHBI UCIYCKAEMOI'O CBETa
IpHU TMepexojie aToMa U3 OJHOr0 CTallMOHAPHOTO COCTOSIHHUS B
npyroe. OObsiCHEHUE NMPUHLIMIA JeicTBUs J1azepa. Pusnka aTom-
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HOTO si/Ipa U DJIEMEHTapHBIX YacTuil. HabmoaeHne TpekoB anbda-
yacTull B KaMepe Bunbcona. Perucrpanus ssnepHbIX U3Iy4EeHUN C
noMouiplo cuerunka ['eitrepa. Pacder sHepruu CBSI3M aTOMHBIX
snep. Ilonnmanue EeHHOCTH HaYy4YHOTO IMO3HAHHS MHpa HE BOOO-
e JUisl YeJIOBEYeCTBa B LIEJIOM, a JUIS KaXJIO0To O0y4aromierocs
JIMYHO, LIEHHOCTH OBJIAJICHUSI METOJOM HAy4yHOrO IMO3HaHUS AJIs
JOCTHIKEHUS ycexa B JJI000M BUJIE MPAKTUYECKOM e TENbHOCTH

Bcenennan u ee J60/10UuUA

Bcenennas u ee sBomonust | Ctpoenue u pazsutue Beenennoit. OObsicHEHHUE MOJIENTN PACIIIN-
pstomeiics Beenennoit. [lpoucxoxnenue CoaHEUHON CUCTEMBI.
Hab6nronenue 3e3n, JIyHsl u maner B Teneckon. Habmonenne
COJTHEYHBIX MATEH C TOMOIIBIO TEJIECKOMa

5. METOAUWYECKUE YKA3AHUWA 110 OPTAHU3AIIUU CAMOCTOSATEJIb-
HOWM PABOTHI CTYJIEHTOB

OTnenbHBIM BHIOM NMPAKTHYECKON pabOTHI CTYJCHTOB B PaMKax U3ydeHHs y4eOHOTO mpeame-
ta OVYIIL.07 EcTecTBO3HaHME SBISICTCS BHEAyJIUTOPHAs CaMOCTOSITENbHAs paboTa, mperoia-
raromas CaMOOpraHu3alruilo CTYJACHTOB Ha BBIIIOJIHCHUC OMNPCACICHHBIX BHUIOB y‘-ICGHOﬁ Acs-
TEIbHOCTH, & UMEHHO: padOTy CO CIPABOYHOW JIMTEPATypOll B paMKax MOATOTOBKH JOKJIAJOB,
COOOIIEeHUH, MOATOTOBKY K OOCYKIACHHSIM, AUCKYCCHUSM, TUCIYTaM, CEMHUHAPCKUM 3aHATHUSM,
KOHTPOJIbHBIM paboTaM, AU pepeHInpOBaHHOMY 3a4eTy, a TaKKe BBIMOJIHEHHE OMpPEeIeIEHHbBIX
BHJIOB IPAKTUYECKUX 3aJaHUM, ITIOJTYYECHHBIX B XOJ€ ayAUTOPHBIX 3aHATHIA.

Kaxnas dhopma caMocToSITETbHON pabOThI CTYJEHTOB OLIEHHWBAETCS OTAEIBHO U IMpeIHa3Ha-
YyeHa JUIsi oTpaOOTKM Pa3iIMYHBIX METOJOB YCBOEHHS M3ydyaeMoro B Kypce marepuana. Iloaro-
TOBKa COOOIICHUH (JI0KJIamoB, pedepaToB) MpeHa3HauCHA VIS paciIupeHusi HHHOPMAITMOHHOTO
HOJISl CTY/IGHTOB B PaMKax M3y4yaeMOM TeMBbl, a Takke (pOpMUPOBaHUS y CTYJCHTOB HAaBBIKOB OT-
Oopa TIIaBHOW M BTOPOCTENIEHHON MH(OpMAIIUU 110 paccMaTpUBaEeMOi mpoliiemMe, a TakKe HaBbI-
KOB CHCTEMAaTH3aluu H30bITOYHOM HH(popManuu. BeIonHEHHE Pa3sHOYPOBHEBBIX JIOMAIIHUX
3aJjaHUl IpeHa3HayeHo I GOpPMUPOBAHMS y CTYJCHTOB HaBBIKOB BBHICTPAUBAHUS YETKOM CXe-
MBI OTBETA Ha BOIMPOCHI Pa3IMYHOTO YPOBHS CII0O)KHOCTH, a TaKXe Ha (OPMHUPOBAHUE Y CTY/CH-
TOB 0OBEKTUBHOI'O MPEACTABICHUS O CTETIEHU OBJIA/ICHUS M YCBOCHUS UMHU U3y4aeMOIro MaTepu-
ajla B HaHHBIﬁ MOMCHT BpPCMCHHU. Brimoanenune PCKOMCHAYCMBIX BAPUAHTOB B TCCTOBLIX U PaA3-
HOYPOBHEBBIX 3aJlaHUM TaK)Ke MO3BOJISIET CTYIEHTaM JIydlle MOATOTOBUTHCA K MUTOTOBOM IpO-
BEpKe MX 3HAHUHU MO M3y4eHHBIM TeMaM. [IoAroToBKa K MPAaKTHUYECKUM 3aHATUSAM (CEMHHApaM,
JTUCKYCCHSIM) TO3BOJISIET CTYACHTAaM 3aKPENHUTh HABBIKM KPUTUYECKOTO MBILIUICHUS MPH padoTe
CO CIIPaBOYHOM JUTEPATypO M UCTOYHHUKAMH, U YTIyOUTh 3HAHUS MO KOHKPETHBIM TEMaM H3Y-
4aeMOTO y4eOHOTO TIpeIMETA.

B IoMOIb CTYACHTaM JJIs1 BBIITOJTHCHU A Bal[aHI/Iﬁ PA3JIMYHBIX BUAOB IMIPECAIaracTcAa:

- CIIUCOK OCHOBHOM M BCIIOMOTATENIbHOM JIUTEPATYPHI;
- CIIUCOK MPUMEPHBIX TEM JOKJIAI0B U COOOIICHUH.

CnucoK MpUMEPHBIX TeM JI0KJIA0B U COO0IIeH Uil

Pazngen «Xummus».
1. Tabnuna Menaeneena.
2. XuMHus u My3blka: KoMno3utop u xuMuk I1. bBopoauH.
3. Boaa B *KU3HM UeoBeKa.
4. Y4eHble - XUMHUKH.
5. YIuIeBObI U UX POJIb B )KUBOU IIPUPOLE.
6. XKupspl Kak MpOAYKTHl IUTAHUSA U XUMUYECKOE CBIPBE.
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7. XuMH4ecKasi CHMBOJIMKA.

8. [IpupoaHbIE UCTOYHUKH YTIEBOJIOPOJIOB. 9.CunTeTnueckue
MOIOIIME CPENICTBA, UX JOCTOMHCTBA U HEJJOCTATKHU.

10.Xumust B OBITY.

Pasznen «buosorus».
1.Y4ensie — OuonOTH.
2.KinerouHas Teopus CTPOCHHUS KUBBIX CUCTEM.
3.OTKpBITHE HYKJIIENHOBBIX KHUCIIOT.
4.HacnencrseHHble 3a00JIEBaHMSL.
5.Yuenune B.U.Bepuazackoro o 6uocdepe.
6.Kpacnas kaura Huxeropoackoit o6mactu.
7.3anoBeHuKy Hkeropockoit obmacrtu.
8.Benukue reHeTuKu.
9.I'moGasibHBIE HKOJIOTHUECKUE TTPOOIIEMBI.

Pa3zgen «®uzuka.

l. doroarnmapar.

2. OcHoBbl MKT.

3. JIun3bL.

4. ["a30BbIE 3aKOHBI.

3. [Tpunnun [elirronca.

6. YpaBHenune Makcaeia.

7. Bo3saeiictBue paiuousiry4eHuin.

8. ATOMHBIN peaKTop.

9. Benukue puzukm.

10. OTKpBITHE JIEKTPUUYECKOTO TOKA.

11.  IlocTostHHBIN U BPEMEHHBIH TOK.

12. SAnepnas snepreruka B Hmkeropoackoit odmacTu.

13. DOTO3NEMEHTHI.

14.  YapTpasByk (monydeHue, CBOMCTBA, IPUMEHEHHUE).

15. VYipaBiasieMbli TEPMOSIEPHBII CUHTES.

16. YckopuTenu 3apssKeHHBIX YaCTHII.

17.  CoBpeMeHHBbIE CPEACTBA CBSI3U.

18. CBeT — 3JIeKTpOMarHuTHas BOJIHA.

19.  CoBpeMeHHasl CIyTHUKOBAs CBA3b.

20. AJIbTEepHAaTUBHAS YHEPreTUKA.

21.  Arowmuas ¢usuka. M3otomnsl. [IpumeHenne paanoakTHBHBIX H30TOIOB.
22. Barnsig va 3penue.

23.  Tonorpadus u ee npuMeHEHHE.

24.  Jludpakmus B Halel KU3HHA.

25.  Kunaccudukanus u XapakTepUCTUKHU 3JIEMEHTAPHBIX YACTHII.
26. KoncTpykuus 1 BUzIbI J1a3€poB.

27.  KpuosnekTpoHuka (MUKpPOIIEKTPOHUKA U XOJION).

28. JlazepHble TEXHOJIOTUHU U UX UCIOJIb30BaHHUE.

29.  MaruuTHble U3MepeHus (IPUHIMITBI TOCTPOSHHS TPHUOOPOB, CIIOCOOBI U3MEPEHUS Mar-
HUTHOTO MOTOKA, MArHUTHOMN MHIYKIUH).

30.  Meroa MEUEHBIX aTOMOB.

31. Metoapl HaOMIOCHUS U PETUCTPAIIUN PATMOAKTUBHBIX U3JIYYCHUN U YaCTHII.
32. MoOunpHBI#H TenedoH.

33. Onrtudeckue sIBICHUS B IPUPOJE.
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34.  IlpuMeHEHHE sSIIEPHBIX PEAKTOPOB.

35. [IpounsBoacTBO, Nepeaaya U UCMOJIb30BAHUE IICKTPOIHEPTHH.
36.  IIbe3oanexrpuueckuii 3pdhekT ero npuMeHeHue.

37. PazBuTune cpeacTs cBs3M U paano

38.  PeHtreHoBckue J1yun.

39. ®dusukKa 1 My3bIKa.

40.  IIkana 3J€KTPOMAarHUTHBIX BOJIH.

IIpuMepHBIe BONIPOCHI K AU (P PepeHIUPOBAHHOMY 3a4eTy:
1.IlepeyrcinuTh CBOMCTBA KUBOW MaTEPHUU.
2. PacckasaTb 0 cocTaBe U CTPOEHUH KIIETKH.
3. Kakue Tunsl pa3aMHoxeHus 3Haere? [IpuBenure npumepsl.
4.Kakue 3aKOHBI Hacae10BaHus NpU3HaKoB 3HaeTe? [IpuBeauTe npumepsl.
5.HazoBuTe OCHOBHBIE ITI00ATBEHBIE HKOJIOTMUECKHUE TPOOIIEMBI.
6.Kak cBsiz3aHO caMO4yBCTBHE YelIOBEKA C PUBNUECKUMU (PAKTOPAMU OKPYKAIOIICH CpeIbl?

3anmanus o pusmke:

ba3oBblii ypoBeHb

1. Ha pucynkax moka3zaHbl HauyalbHas M KO-

HEYHas CKOpOCTb JBYX Te€J, ABWXKYLIIMXCA |3 ' : R
BIOJb OCU X C IIOCTOSHHBIM YCKOPEHUEM. | ———————— e |
Onna kieTtka cooTBeTcTBYeT 3 M/c. Bpems & | ! ! 1
HaOII0IeHUs PaBHO 4 C.

Kakoe teno pasronsioch, a kakoe — TopMo3uio? Kak u3MeHuIach CKOpOCTh KaXKJIOro Teja 1o
Monyit0? UeMmy paBHBI IPOEKLNUN YCKOPEHUM Ten?

2. UtoOB1 paBHOMEPHO TIepeMearh 0pycok maccoit 400 r mo cToiy, K OpycKy Ha0 MPUKIIAbI-
BaThb NOPU30HTAIBHO HampasieHHYo cuiny 1 H. Uemy paBHa cuiia HOpMaidbHOM peakuuH, Aei-
CTBYIOIIIasl Ha OPYCOK CO CTOPOHBI cTOoJA?

3. Kakomy 3HaueHHIO aOCONIOTHOH TeMIepaTypbl COOTBETCTBYIOT: a) HOpMasbHas TeMIleparypa
TeJa 4esioBeka, 0) camas HU3Kas 3aperucTpupoBaHHas Temrneparypa Ha 3emiie (okoso -90°C), B)
Temreparypa kumneHus azota (-196°C)?

4. Ha kakoM pacCcTOsSIHUU APYT OT Apyra HaXoAsATcs Ba TouedHbIX 3apsiaa S HKn u 2 mxKu, ecnn
OHHM OTTAIKHUBAIOTCS ¢ cuion 3 MH?

Cpennuii ypoBeHb

1. [llapuk TONKHYIM BBEPX MO HAKIOHHOW TIockocTH. HavambHas ckopocTh mapuka 4 m/c.
YckopeHue mapuka npu ABUKEHUU BBEPX M BHU3 110 HAKIIOHHOM TJIOCKOCTU OMHAKOBO U PaBHO
o moxaymo 0,5 m/c. Uepes CKOJIBKO CEKYHJI MOCIe Havdayla JBMKEHHsI CKOPOCTh IIapuKa Oyner
paBHa 1o MoyJo 2 m/c?

2. JlexaniemMy Ha JIby KaMHIO COOOIIMIIA CKOPOCTH 2 M/C, TOCJIE YeT0 OH CKOJIB3MII IO OCTAHOB-
ku 10 m. Haiitu ko3 puiimerT TpeHuss Mex 1y KaMHEM H JIbJIOM.

3. Hexoropas macca uaeanbHOro ra3a HarpeBaeTcst u30XopHo oT temnepatypsl 27°C no 127 °C,
JlaBJIEHHE ra3a npu 3ToM Bo3pocio Ha 40 klla. Onpenenure nepBoHavaIbHOE JaBJICHHUE.

4. Toueunsie 3apsasl 1,0*10-8 Kir u 2,0%10-8 K 3akperuieHbl Ha pacCTOsITHUU | M Ipyr OT apyra
B BakyyMe. Ha cepenune orpes3ka, COEIUHSIONIETO 3TU 3aps/ibl, HA OJJMHAKOBOM PACCTOSIHUU OT
KOKJIOTO W3 HUX TIOMEIIECH TOYeUYHbIN 3apsi, paBHbH-3*10-9 Kn. Omnpenenute Momaynbp u
HaIlpaBJICHUE CUIIBL, ACUCTBYIOLICH HA HETO

IoBBINIEHHBIN YPOBEHD
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1. Teno nBurasoce B OJJHOM HAampaBJICHHUU C MOCTOSHHBIM yCKOpeHueM 1,2 M/c? u mpouuio 3a
YETBEPTYIO CEKYHIy OT Hauaja HaOmroJeHus nyTh 6,2 M. HalimuTe HauaapHYI0 CKOPOCTh TeJa U
yTh, IPONAEHHBIN TesIoM 3a 10 c.

2. K nmpyxwune xectokoctsio 100 H/m monsemen 6pycok maccoit 400 . I[lpu
3ToM Opycok omupaercs o cton (puc.). Kakylo MUHUManIbHYIO TOPHU30H-
TaJIbHYIO CHIIY HY’)KHO MPUJIOKHUTH K OpYCKY, UTOOBI CIBUHYTH €r0 C MECTa,
€CIIM yJUIMHEHHUE TPYXUHBI PaBHO 3 cM, a KOAXPQPHUIMEHT TPEHHUS MEXKIY
O6pyckoM u ctosiom 0,37

3. B 6amnone BMectuMocThio 200 11 HaxoauTcs renuid moxa nasieHuem 100
klla mpu Temneparype 17 °C. Ilocne moakadyuBaHus reiausi €ro AaBieHUE MOAHsUIOCh 10 300
klla, a remneparypa yBennuunacs 10 47 °C. Ha ckonpko yBenu4uiach Macca reius?

4. JIra 3apsana +0,6uKn u -0,2 1K HaxoasTca B kepocuHe Ha pacctosinuu 0,4m apyr ot apyra.
ONpPEAEINTh HAPSLDKEHHOCTH MOJs B Touke O, pacnoloKeHHOM Ha CepeuHe OTpe3Ka MpsMOi,
COEIMHSIOIIEH EHTPBI 3apsI0B.

(.
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