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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI

1.1. O6saacTh NpUMeHEHHUsI IPOTrPaMMbI
[Iporpamma OVIIL.07 EctecTBO3HaHME MpeAHa3HAYEHA JUJIi M3YYECHHsS] €CTECTBO3HAHUS B
npodeccuonanbHbIx o0pazoBarenbHbIX opranuzanusx CIIO, peanuzyoomux o0pa3oBaTeabHYO MPo-
rpamMMy CpeJHero oomiero oOpa3oBaHMs B Ipelesiax OCBOCHHUS OCHOBHOW 00pa30BaTENIbHOW IMpPO-
rpammbl CITO (OOIT CITO) Ha 6a3e ocHOBHOTO 001Iero oOpa3oBaHMs MPH MOATOTOBKE CICIHATH-
CTOB CPEJIHETO 3BEHA.

[Iporpamma OVYII.07 EctectBOo3HaHme paspabortana Ha ocHoBe TpeboBanuiit ®I'OC CIIO,
NPEIBSBISIEMBIX K CTPYKTYpE, COACPKAHUIO M PE3yJIbTaTaM OCBOCHHS 00Ie0o0pa3oBaTebHON yueo-
Hou nuctuiiuHabl OYI1.07 EcrectBo3nHanue B yactu peanuzanuu @I'OC CIIO B npenenax 0CBOCHUS
OCHOBHOH oOpa3zoBarenbHOi mporpammsl CIIO (OOIT CITO) Ha 6a3e ocHOBHOTrO 00I1IeT0 00pazoBa-
Hus ¢ ydetoMm TpeboBanuii ®I'OC k mosydaeMon CIENHATIBHOCTH CPEIHETO MPOQECCHOHAIBHOTO
oOpa3oBaHUs.

[Iporpamma OVYII.07 EcTecTBO3HaHUE SBISIETCS YacThi0 OCHOBHOM MpodeccruoHaabHoi oOpa-
3oBarenbHON nporpammbl B cooTBeTcTBUM ¢ PI'OC CIIO no cneumansHoctu 53.02.04 BokanbHoe
HCKYCCTBO.

1.2. MecTo yueoHoro npeamera B crpykrype IHIICC3
VYueOusiii npeamer OVYIL.07 EcrecTBo3HaHue sBISETCS 00s3aTENbHBIM YYEOHBIM MPEIMETOM
0011e00pa30BaTEIHLHOr0 Y4eOHOTO IIUKIIA.

1.3. lesan u 3agaum, Tpe0OBaHUs K Pe3yJIbTATAM 0CBOCHHS NpeaMeTa

OVII.07 EcrtecTBo3HaHME OTHOCHTCS K IpeaMeTHO obnactu "EcrecTBeHHbIE Hayku'.
N3zyuenue npeamerHoit obnactu "EcTecTBeHHbIE HAYKH'" TOJKHO OOECTIEUHTD:

c(OPMHPOBAHHOCTH OCHOB IEJIOCTHOW HAYYHOI KapTHUHBI MHPA;

(dbopMHpoBaHKE NOHUMAHUS B3aUMOCBSA3H U B3aUMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

c(OPMHPOBAHHOCTh MOHUMAHUS BIHMSHUS €CTECTBEHHBIX HAYK Ha OKPYKAIOIIYIO Cpeny,
HKOHOMHYECKYIO, TEXHOJOTHUECKYI0, COLUAIBHYIO U STUYECKYIO Chepbl AesTEIbHOCTH YelIOBEKa,

CO3/IaHHE€ YCIIOBUM [UIsl pPa3BUTHS HABBIKOB Y4YEOHOM, HPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPYECKOH eATETbHOCTH, MOTUBAILIMH 00YUYaIOIIMXCS K CAaMOPa3BUTHIO;

c(OpMUPOBAHHOCTh YMEHUN aHAJIM3UPOBATh, OLIEHUBATh, IPOBEPATH HA JJOCTOBEPHOCTH U
0000111aTh HaAy4YHYIO0 HH(OPMAIIHIO;

c(OpMHUPOBAHHOCTH HABBIKOB 0€30MAacCHOI padOThI BO BpeMs POEKTHO-UCCIIEI0BATEIbCKON
U SKCTIEPUMEHTAIHON JAEATeNbHOCTH, PH UCIIOIB30BAaHUH JIAOOPATOPHOTO 00OPYIOBAHUS.

Conepxxanne mnporpammbl  OVYIL.07 EcrecTBo3HaHue HampaBieHO Ha JIOCTHXKEHUE
CHEAYIOLIUX LETIEH:
- OCBOEHME 3HAHUI O COBPEMEHHOM €CTECTBEHHO — HAyYHOU KapTUHE MHPa U METOAAaX €CTECTBEHHBIX
HayK; 3HAaKOMCTBO C HanOoJjee BaKHBIMU HAESIMHU U JOCTH)KEHUSIMHM €CTECTBO3HAHUS, OKA3aBIIUMHU
OTIpe/IeTISIONIee BIUSIHNE HA Pa3BUTHE TEXHUKH U TEXHOJIOTHI;
- OBJIAJICHHE YMEHUSMHU IPUMEHSATH MOJyYEHHbIE 3HAHMS JUIsl OOBSACHEHMS SBJICHUNA OKPY>KaIOLIETOo
MHUpa, BOCHPHUATHS HH(OPMALIMKM €CTECTBEHHO — HAy4yHOro M Mpo(ecCHOHAIbHO 3HAYUMOTO
COJIep KaHUs; Pa3BUTHE MHTEIUIEKTYalIbHBIX, TBOPYECKHX CIOCOOHOCTEH M KPUTHUECKOTO MBIIIIJICHUS
B XOJIe IPOBEJCHUS MPOCTEUIINX HUCCIEeI0OBaHUM, aHaIu3a SBJICHUM, BOCHPUITHS U UHTEPIpETaIlU
€CTECTBEHHO — HAY4YHOU HH(pOpMAIINH;
- BOCIHUTaHUE YOEXKJIEHHOCTH B BO3MOKHOCTHU IO3HAaHUS 3aKOHHON NPUPOJBI U HCIOJIB30BaHHE
JOCTUKEHUM €CTECTBEHHBIX HAYK JJI Pa3BUTHUS IUBUIM3ALMY U KAUECTBA JKU3HH;
- TpPUMEHEHUE ECTECTBEHHO — Hay4yHbIX 3HAaHUH B MNPOPECCHOHATBHOW JEATEIbHOCTH M
MOBCEJTHEBHON KM3HM [UIg oOOecredyeHus: Oe30MacHOCTH O KU3HEIESTEIbHOCTH; TI'PAMOTHOTO
MCIOJIb30BaHUS COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3/I0POBBS, OKPYKaIOIIEH CpeIbl.

B pe3yasbtare ocBoenus npeamera OYIL07 EcrecTBo3HaHue 00y4arOIIMIACH J0JIKEH 3HATD:

3.1. ocHOBHBIE HAYKH O MPUPOJIE, UX OOIIHOCTH U OTINYHS;
3.2. eCTECTBEHHOHAY4YHBI METOJ MO3HAHUS U €ro COCTABIIAIOIINE, EAUHCTBO 3aKOHOB MPHUPOJBI BO
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Bcenennoi;
3.3. B3aUMOCBSI3b MEX/y HAYYHBIMU OTKPBITHSIMU U Pa3BUTUEM TEXHUKU U TEXHOJIOTUI;
3.4. BKJIaJl BETUKUX YYCHBIX B (HOPMHUPOBAHHE COBPEMEHHOMN €CTECTBEHHOHAYUYHON KapTUHBI MUPAa;

B pesyabtare ocBoenus npeamera OYIL.07 EcrectBo3Hanue ody4yarommiicst 10J1KeH
yMeTh:

V.1. OpUEeHTHPOBATHCSA B COBPEMEHHBIX HAYYHBIX MOHATUSAX U MH(OPMAIMH €CTECTBEHHOHA-
YYHOT'O COIEpPIKAHUS;

V.2. paboTarh ¢ €CTeCTBEHHOHAY4YHOH MH(pOpMAaNKeil: BIaJeTh METOJaMH TIOUCKA, BBIJCISAThH
CMBICJIOBYIO OCHOBY M OLIEHHUBATh I0CTOBEPHOCTh HH(OpMAIINY;

V.3. ucnonk30BaTh €CTECTBEHHOHAYYHBIC 3HAHHS B MTOBCETHEBHOM JKU3HU JJISi 00ECTICUeHUs
0€30MaCHOCTH KU3HEEATEIbHOCTH, OXPaHbl 3/J0POBbs, OKPYKAIOLIEH cpe/ibl, IHEPTOCOepeKEHNUS,

B nporpammy yuebnoi nucuuiuimasl OVYII.07 EcrtecTBO3HaHHE BKIIIOUYEHO COJEpPKAHUE,
HampaBlieHHOEe Ha (OPMHUpOBAHHE Yy CTYIACHTOB KOMIIETEHIMI, HEOOXOIUMBIX Ui KaueCTBEHHOTO
ocoenust OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIET0 0Opa30BaHMS.

B pesynbrate ocBoeHus mpeamera y oOyuaromerocsi (GOpMUPYIOTCS CleAylouire odiue
komunerenuuu (OK):

OK 10. Vcnonb30Bath B podecCHOHANBHOM ASSITEILHOCTH YMEHHUS U 3HAHUSI, TIOJyYeHHbBIE 00y4a-
FOIIUMUCS B XOJIE OCBOCHHS yUEOHBIX MTPEIMETOB B COOTBETCTBHH C (eiepalbHBIM TOCyIapCTBEHHBIM 00pa-
30BaTENBHBIM CTAaHAAPTOM CPEIHETo 00IIero oOpa3oBaHMs.

B pesynbrare ocBoeHHs mpenMeTa y o0ydaromerocss GopMHUpYyIOTCs CleAyoIre JUYHOCT-
Hble pe3yJabTaThl (JIP):

CoObumro1aromuii 1 MporaraiInPyoIUi IpaBmiia 3J0pOBOro U Oe30macHoro oopasa xxu3uw, | JIP 9
CIOPTa; MPEIYNPEKAAIOUINA JTMO0 MPEOI0JICBAOIINI 3aBUCIMOCTH OT aJIKOroJisi, Tabaka,
IICUXOAKTHUBHBIX BEUIECTB, a3apTHHIX UTP U T.A. COXpaHSIOMIMIA ICUXO0IOIHYECKYO YCTOM-
YHBOCTh B CATYaTHBHO CJIOYKHBIX MJIM CTPEMUTEIHLHO MCHSIOIUXCSl CUTYAIIUSX.

3a00TsIIuMiics 0 3allIUTe OKPYKaIoIel cpe/bl, COOCTBEHHOM U Yyxoii 6e3onmacHocTH, B ToM | JIP 10
qriciie UGPOBOH.

OcBoenue conepxkanusi yaeoHoro npeamera OYIIL.07 EcrectBo3nanue oOecrieyuBaeT J10-
CTHKEHUE CTYJCHTaMHU CIEAYIONINX Pe3yabTaTOB:
JUYHOCHIHBIX:
- YCTOMYMBBINA MHTEPEC K UCTOPHH U JIOCTHXKEHHUSM B 0OJIACTH €CTECTBEHHBIX HAyK, YYBCTBO TOPI0-
CTH 32 POCCHICKHE €CTECTBEHHBIC HAYKH,
- TOTOBHOCTbH K MPOJIOJKEHUIO 00pa30BaHUs, MOBHIIICHUIO KBaTU(pUKAIlMK B U30paHHOU mpodeccro-
HaJTBHOU JICSITETLHOCTHU C MCIIOIh30BaHUEM 3HAHHI B 00JIACTH €CTECTBEHHBIX HAYK;
- 00BEKTHBHOE OCO3HAHUE 3HAYMMOCTH KOMIETEHIINI B 00JaCTH €CTECTBEHHBIX HAyK JUIS YelIOBEKa
1 o0IecTBa, YMEHHE HCIIOJIB30BATh TEXHOJOTHYECKHE JOCTHIKCHHS B 00JacTH (DU3MKH, XUMUU H
OHMOJIOTHH ISl TOBBIIIEHUS] COOCTBEHHOTO MHTEIUIEKTYAIbHOTO Pa3BUTHS B BEIOpaHHOM mpodeccuo-
HaJIbHOU JIeSITCILHOCTH;
- YMEHHE MMPOaHATN3UPOBATh TEXHOTEHHBIE MOCIEACTBHS I OKPYKaIOIIEH cpelibl, ObITOBOW U MPO-
W3BOJICTBEHHOW JICATCIIEHOCTH YCIIOBEKA;
- TOTOBHOCTh CAMOCTOSITEIHHO JJOOBIBATH HOBBIE JIIsl C€0sl €CTECTBEHHO — HAYYHbIE 3HAHUS C UCTIONb-
30BaHUEM JIJIST 3TOTO JOCTYITHBIX HCTOYHUKOB HH(POPMAITHH;
- YMEHHE YIpPaBIATH CBOCH MO3HABATEIHHON AESITEIHbHOCTHIO, TPOBOAUTH CAMOOIIEHKY YPOBHS COO-
CTBEHHOT'O MHTEJUICKTYAJIbHOTO YPOBHSI,
- YMEHHE BBICTpAaUBaTh KOHCTPYKTUBHBIE B3aHMOOTHOIIICHUSI B KOMaH/IE 10 PEIICHUIO OOIUX 3a1a4
B 00JIACTH €CTECTBO3HAHHS;
MemanpeomMemHuuix:
- OBJIQJICHUE YMEHUSMHU M HABBIKAMH PA3JIMYHBIX BHUJIOB TIO3HABATEIHLHOM JNEATCIHEHOCTH JIJIS M3yde-
HUS Pa3HBIX CTOPOH OKPYKAOIIET0 ECTECTBEHHOTO MUPA;



- IpUMEHEHNE OCHOBHBIX METOOB MMO3HAHUs (HAOII0IEHNS, HAYYHOT'O SKCIIEPUMEHTA) JISl U3YUEeHUS
Pa3IMYHBIX CTOPOH €CTECTBEHHO - HAYYHOW KapTUHBI MHpa, ¢ KOTOPBIMHU BO3HUKAET HEOOXOAUMOCTh
CTAJIKUBAThCs B IpodeccuoHabHol cdepe;

- YMCHHUC ONPCACTIATL HUCIW WU 3aJda4uu ACATCIbHOCTH, BLI6I/IpaTB cpeacTtBa ajid UX AOCTHIXKCHUA Ha
MIPaKTHUKE;

- YMCHHC UCIIOJIB30BATh PA3JIMYHBIC UCTOYHUKH IAJIA IMOJTYYCHHUA CCTCCTBCHHO -Haquoﬁ I/IH(bOpMa-
LMY ¥ OLIEHUBATh €€ JOCTOBEPHOCTH JJISl JOCTH)KEHHUS MTOCTABIICHHBIX IEJIel U 3aj1a4;

npeomemmuuvix:

- ¢OPMUPOBAHHOCTH MPEJICTABICHU O IIEIOCTHON COBPEMEHHOI €CTECTBEHHO — HAYYHON KapTUHBI
MHUpa, TPUPOAE KaK €JUHOM LETOCTHOH cHuCTeMe, B3aUMOCBS3HM YEJIOBEKa, MPHPOJBI U OOIIECTBa,
MIPOCTPAHCTBEHHO — BPEMEHHBIX MaciiTabax Beenennoii;

- BJIaICHUC 3HAHUAMU O HaI/IGOﬂee BAXXHBIX OTKPBITHAX U JOCTHXXCHUAX B 06HaCTI/I CCTCCTBO3HAHUA,
MOBJIMSIBIIUX HA SBOJIIOIMIO MPECTABICHUHN O IPUPOJIE, HA PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

- C(l)OpMI/IpOBaHHOCTb YMCHUA IMPUMCHATH €CTCCTBCHHO — HAYYHBIC 3HAHUA JIA 06’b$ICHCHI/I$I OKpY-
KAIOMIMX SIBJICHUM, COXpaHEHUs 370pOBbs, o0OecreueHus Oe30MacCHOCTH KU3HEAEATEIbHOCTH, Oe-
PEKHOI0 OTHOHWICHUSA K NPHUPOALC, pallMOHAJIBLHOI'O IPHUPOAONOJIb30BaHNA, a TAKKC BBIIIOJIHCHUS POJIA
IPaMOTHOTO MOTPEOUTENS,

- c(pOpMHUPOBAHHOCTD MIPEICTABICHUNA O HAYYHOM METO/IE MO3HAHUS IPUPOABI U CPEICTBAX U3YUECHHUS
Merammpa, MaKpoMupa ¥ MUKpPOMHUPA; BIIaJICHHE MPUEMaMH €CTeCTBEHHO — HAay4HBIX HaOJIO/ICHUH,
OIIBITOB, I/ICCJIG[[OBaHI/Iﬁ M OCHKH JOCTOBCPHOCTHU IMOJIYYCHHBIX PE3YJIbTATOB,

- BIIJICHUE MOHATHIHBIM alllapaToB €CTECTBEHHBIX HAYK, MO3BOJISIONIMM MMO3HABATH MHUP, Y4aCTBO-
BaTb B JUCKYCCHUAX IO CCTCCTBCHHO — HAYYHBIM BOIIPpOCAaM, HCIIOJIB30BATh PA3JIMYHBIC MCTOYHUKU
nH(pOpMaLIUU AJISl IOATOTOBKH COOCTBEHHBIX PadOT, KPUTHUUYECKU OTHOCUTHCA K coobmenusm CMU,
coZiep KalIiX Hay4IHYI0 HH(OpMaIHio;

- cOpMHUPOBAHHOCTh YMEHUI TOHUMATh 3HAYUMOCTh €CTECTBEHHO — HAYYHOTO 3HAHUS I KaXKI0TO
YeJI0BEeKa HE3aBUCUMO OT €ro Mpo(ecCHOHAIBHON NeSTeIbHOCTH, pa3innyarh (HakThl U OI[CHKH, CPaB-
HUBATh OLIEHOYHBIE BHIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMH OLICHOK U CBSI3b KPUTEPUEB C OMpese-
JICHHOM CUCTEMOM LIEHHOCTEM.

1.4. PexomeHayeMoe KOJIMY€CTBO YACOB HA OCBOEHHE MPOTPaMMBbI:
MaKCUMaJIbHON yueOHOU Harpy3ku oOyuatomierocs - 108 yaca, B ToM uucie:
00s13aTebHON ayIMTOPHOM yueOHOM Harpy3ku odydaromierocs - 72 yaca;
CaMOCTOSITeNIbHON paboThl 00yyarorerocs - 36 4yacos.

2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITPEJIMETA

2.1. O6beM yueOHOro npeaMera v BUAbI Y1eOHOIl padoThl

Bup yueOHoit padoTbl Oovem uacos
MakcumajibHas ydeOHasi HArpy3Ka (Bcero) 108
Oobs3aTesibHAsE AyIUTOPHAA yyeOHasi HAarpy3ka (Bcero) 72
B TOM YHCIIE!
Ja0opaTopHbIe pabOTHI 3,5
MPAKTUICCKHUE 3aHITHS 10,5
KOHTPOJIbHBIE pabOThHI 11
KypcoBasi paboTta (IIpoeKT) Hem
CamocrosiTejibHAasi pa6oTa ody4yawiierocsi (Bcero) 36
Hrorosas arrectanus B popme nuddepeHIMPOBaAHHOI0 3a4eTa-4 ceMecTp

2.2. O0masi XapaKTepUCTHKA Y4eOHOIr0 npeamera
VYuebnsiii npeamer OVIL.07 EcrecTBo3HaHWE SBISETCS CHHTE3HBIM YYeOHBIM KYpPCOM,
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BKJTIOYAIOIIUM B ce0sl MaTepual TpeX B3aUMOCBSI3HBIX HAyYHBIX AMCLUUILIMH — OWOJIOTUH, XUMUU U
¢usuku. Copaepkanue ydeOHOro mnpeamera «EcTecTBO3HaHHME» BBICTPOCHO B COOTBETCTBUU C
COBPEMEHHOW KOHIIETIIIMEH E€CTECTBO3HAHMSI W BKJIIOYACT B CeOsl IIMPOKHI CIIEKTP BOMPOCOB O
Pa3HOOOPA3HBIX CBOMCTBAX OOBEKTOB MPUPOIBI, KOTOPHIE MOTYT paccMaTPUBATHCS KaK €IMHOE
nenoe. OCHOBaHHbIE HAa €CTECTBEHHO-HAyYHBIX 3HAHUAX COBPEMEHHBIE TEXHOJOTHH (POPMHUPYIOT
HOBBI 00pa3 JKU3HU YEIOBEYECTBA, U OOpPa30OBAaHHBIN YEIOBEK HE MOXKET IUCTAHIIMPOBATHCS OT

dbyHIaMeHTaIbHBIX 3HaHUM 00 oOKpyxkatomem wmupe. EcrecTBo3zHaHue — HeoTheMieMas
COCTABJISIIOLIAS KYJIBTYPBI: ONPEIENsisi MUPOBO33PEHHE YEJIOBEKa, OHO MPOHUKAET U B TYMAHUTAPHYIO
chepy, U B OOIIECTBEHHYIO JKHU3Hb. PallMOHANBHBII €CTECTBEHHO — HAy4yHBIH METO/,

c(hOpPMHUPOBABIIIUICSA B pPaMKaX €CTECTBEHHBIX HAyK, 00pa3yeT €CTECTBEHHO — HAYYHYIO KapTHUHY
MHpa, HeKoe o0pa3Ho — prtocodckoe 0000IICHIE HAYYHBIX 3HAHUH.

OCHOBY €CTECTBO3HAHHUS TNpEACTaBisAeT (pu3mka, M3ydaromas Hamboee Ba)KHBIC SBIICHHS,
3aKOHBI M CBOWCTBAa MaTepuajibHOro Mupa. B ¢u3uke ycTaHaBIMBaIOTCS YHUBEPCAJIbHBIE 3aKOHBI,
CIPaBEJIMBOCTh KOTOPBIX MOATBEPXKIACTCS HE TOJBKO B 3EMHBIX YCIOBHUSIX M B OKOJIO3EMHBIX
MPOCTpPAHCTBaX, HO M BO Bceil Bcenennoil. B sToM 3akimioyaercs mnpu3Hak (GU3MKK Kak
¢dbyHgamMeHTanbpHOM HayKu. DHU3MKaA 3aHUMAET 0C000€ MECTO CPEIM €CTECTBEHHBIX HAYK, IIOATOMY €€
MIPUHATO CUMUTATh JIMJIEPOM €CTECTBO3HAHMS. XUMHUSA — HayKa O BEIECTBaX, UX COCTaBe, CTPOCHUH,
CBOWCTBAaxX, MPOLIECCaX NPEBpPALICHUS, MCIOIb30BAaHUM 3aKOHOB XUMHH B NPAKTHYECKOU
NEeATEIbHOCTH JIIOAEH, B CO3JaHUM HOBBIX MarepuanoB. buonorus — cocTaBHas 4acTb
€CTECTBO3HAHUA. DTO HayKa O XUBOH mpupone. OHa M3y4yaeT pacTUTENIbHBIN, )KMBOTHBIM MUpP U
YeNoBeKa, UCIONIb3ysl KaKk COOCTBEHHBIE METObI, TaK U METOJbI JPYTUX HayK, B YACTHOCTH (DU3HKH,
XUMHM W MaTeMaTUKW: HaOJIOJCHUS, SKCIICPHUMEHTHI, WCCIICJIOBAHHUS C IOMOIILIO CBETOBOTO M
ANEKTPOHHOTO MHMKPOCKOMa, OO0pabOTKy CTAaTUCTHYECKUX JTaHHBIX METOJaMH MaTeMaTU4YecKOM
CTAaTUCTUKHU U Jp. bruosiorus BeIsABIsSET 3aKOHOMEPHOCTH, IPUCYIIUE )KMU3HU BO BCEX €€ MPOSBICHUSIX,
B TOM YHCJie 0OOMEH BEIIECTB, POCT, PA3MHOKEHHE, HACIEICTBEHHOCTh, U3MEHUHNBOCTH, IBOJIOLIUIO U
zp.

B uenom yuebHbii mnpenmer «EcTecTBo3HaHHME», B COACpKAHHUM KOTOPOH BEAYIIUM
KOMIIOHEHTOM SIBJISFOTCSL 3HAHMSI M HAay4YHbIE METOJbI IO3HAHUS, MO3BOJISIIOT CHOPMUPOBATH Y
CTYJICHTOB IIEJIOCTHYIO €CTECTBEHHO — HAYYHYIO0 KapTHHY MHpa, MPOOYIUTh Y HUX YMOIMOHATBHO —
IIEHHOCTHOE OTHOIIIEHHE K U3y4aeMOMY MaTepuaity, TOTOBHOCTh K BEIOOPY JACHCTBUI OIpeAeIeHHON
HaIpaBJI€HHOCTH, YMEHHUE KPUTHUUECKH OLIEHUBATh CBOM M UY>KHE IEUCTBHS U OCTYIIKH.

Baok «Xumusy».

XuMHUecKasi KApTUHA MUpa KaK COCTaBHAsl YaCTh €CTECTBEHHO - HAYYHOUM KapTUHBI Mupa. Posb
XUMHUU B KU3HH COBPEMEHHOTO OOIECTBa: XUMHUS B OBITY, XMMHUSI B TPOMBIIIUICHHOCTH, XHUMHS B
CEJIbCKOM XO35HCTBE.

OcHoBHbIe NOHATHS U 3aKOHbI XuMHu. [Ipenmer xumun. BemiecrBo. Atom. Monekyna. Xu-
MUYECKHUH 2JeMEeHT U (OpMBI €ro cyiiecTBoBaHus. [IpocTeie u cinoxHbie BemecTBa. M3mepenune Be-
miectBa. Macca aToMoB U MoJsieKysl. OTHOCHUTENbHBIE aTOMHAsi ¥ MOJIEKYJIsipHast Macchl. KoinuecTBo
BemiectBa. [loctosinHas ABoraapo. MosmsipHas macca. 3akoH ABoraapo. MomsipHbiif 00beM razos.

Iepuoauyeckuii 3aK0H M NMepuoAUYECKas cucTeMa XuMu4YecKux djemMeHToB /I, U. MeHn-
aesieeBa. OTKpBITHE MEPUOANYECKOr0 3aKkoHa. [leproauyeckas cucteMa XUMUYECKUX 3JIEMEHTOB /Jl.
N. MenneneeBa. 3nauenue [leproanueckoro 3akoHa u [leprnoandeckoi CUCTEMbl XUMUYECKHUX dJIe-
MeHToB /1. 1. MenneneeBa juist pa3BUTHS HAYKH U IOHUMAHUSI XUMUUYECKOW KapTUHBI MUpa.

Crpoenue BemecrBa. KoBajieHTHas CBsA3b: HENOJSIpHAs W nosisipHas. MoHHas cBa3p. Meran-
nuyeckas cBs3b. BoopoaHas cBs3b.

Boaa. PactBopbl. Boma B mpupoe, ObITy, TEXHUKE U HA TPOU3BOACTBE. DU3HUECKUE U XUMHU-
YEeCKHUEe CBOMCTBA BOJibl. ONpecHEHUE BOJIbI. ATpEraTHbIE COCTOSIHUS BOJBI U €€ Mepexo/1a U3 OJTHOTO
arperaTHOro COCTOSIHUS B JIPYTO€.

Heoprannueckue coenuHenus. Knaccudukaius HEOPraHUYECKHX COCAMHEHHN: OKCHIBI,
KHCIIOTBI, OCHOBaHUS, coiiu. Metaisl. O0mue Gpu3nyeckue 1 XuMUYeCcKHe cBolicTBa MeTauioB. He-
MeTaiel. OOmas XapakTepUCTUKA TIABHBIX MOATPYIN HEMETAJUIOB Ha MpUMEpe TajoreHoB. Bax-



HEHIINE COCIMHEHUS METAJIJIOB U HEMETAJJIOB B IIPUPOJIE U XO3AHCTBEHHOM IEATEIBHOCTH Y€I0BEKa.
Jlemoncmpayuu (suoeo):

- B3aUMO/ICHCTBHE METAJJIOB C HEMeTaJlJIaMu (ITMHKA C CepPOi ),

- B3aUMO/ICHCTBUE METAIJIOB C PACTBOPAMHU KHCJIIOT;

- B3aUMO/JICHICTBUE METAJUIOB C PACTBOPAaMU COJIEH.

Oprannyeckne coenrHeHnsi. OCHOBHBIE I0JIOKEHUSI TEOPUU CTPOCHHUS OPraHUYECKUX CO-
equHeHui. MHorooOpasue opranuveckux coeauHeHui. [lonsarue uzomepun. Yenesooopoowt. Ilpe-
JIEJIbHBIE U HEIIpeebHbIe YIiieBoaopoasl. Peakius nonuMepusanuu. [IpupoaHbie HCTOUYHUKY yTriie-
BOJIOPOJOB. YTJEBOAOPOAbl KaK BaKHEHIIHMA HUCTOYHUK (opmupoBaHus Oroxera. Kucnopoooco-
odeporcanque opeanuueckue eewjecmea. llpencraBureny KMUCI0POIOCOAEPKAIINX OPraHUYECKUX CO-
€IVHEHUN: METWIOBBIM M 3THUJIOBBIA CIMPTHI, TNIMLEPHUH, YKCYCHas KUCOTa. JKHpBI Kak CIOKHBIE
a¢upkl. YTIIEBOABI: TIIOK03a, (ppyKTo3a, Kpaxmal, LEUT0I03a. A30mcodeprcaujue opeanuiecKue
coeOuHeHun. AMUHBI, aMUHOKHUCIOTHI, Oesnku. CrpoeHue u Ouosjoruyeckas (QyHKUUsS OENIKOB.
IThacmmaccel u é0o10kna. IloHATHE O IUIACTMAcCcax U XUMHUYECKUX BOJIOKHAxX. HatypanbHble, cuHTe-
TUYECKUE U UCKYCCTBEHHBIE BOJIOKHA.

Hemoncmpayuu (6udeo): -noNydeHUE 3TUIICHA U €r0 B3aMMOJICHCTBHE C PACTBOPOM IIEpMaHraHaTta
KaJiisi, OpOMHOM BOJIOM;

-KaueCTBEHHAsl peaKkys Ha [IMLIEPUH;

-1IBETHBIE peakluu 0enkoB (OMypeToBas U KCAaHTONPOTEHMHOBAS PEaKIUH).

XMMHMA ¥ KU3Hb. Xumusa u op2anusm yenogeka. XUMUYECKUE AJIEMEHThl B OpraHU3Me 4Ye-
noBeka. OpraHuyeckue M HeopraHudeckue BemiecTBa. OCHOBHbIE XXKM3HEHHO HEOOXOAMMBIE Bellle-
CTBa: OENKU, XKUPBI, YIJIEBOAbl U BUTAMUHBL. YTJIEBOJABI — IJIaBHBI HCTOUYHUK SHEPIrUU OpraHU3Ma.
Pounb xupoB B opranusmMe. X0JECTEPUH U €T0 POJIb B 310POBbE YelIOBEKAa. MUHEpaIbHbIE BEIECTBA B
MPOAYKTaxX MUTAHUS, MUIIeBbIe 100aBku. COaTaHCUPOBAHHOE MMUTAHHE.

Xumusn ¢ ovumy. Bona. KauectBo Bozbl. Moromue u uuctsume cpeacrsa. [IpaBuia 6ezonac-
HOM paboThI CO CpeACTBAMHU OBITOBOM XWMHH. POJb XMMHUYECKUX 3JEMEHTOB B KU3HU PACTCHUHU.
VY no6penus. XuMHUYECKHE CPEACTBA 3allUThl PACTEHU.

buaoxk «BUOJIOI'US. brosiorust — COBOKYIIHOCTh HayK O KMBOU Npupoae. MeTroapl HayqHo-
ro no3HaHus B 6nosoruu. XKuBast npuposia Kak 00beKT H3ydeHUs: OnoIoruu. MeTo/ bl ncClie0BaHUS
XKUBOU Mpupoabl B Ononoruu. OnpeneneHne KU3HU. Y POBHU OpraHu3aluy )KU3HH.

Kuaerka. Mctopus nsydenus kietku. OCHOBHBIE IIOJIOKEHUS KJIETOYHOM Teopuu. Knerka -
CTPYKTypHO-(DYHKIIMOHA/IbHAs eauHuLa XKu3HU. CTpoeHue kineTku. IIpokapuoThl W 3yKapHOTHl —
HU3IIME U BBICIIME KJIETOUYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTBI KJIETKH dyKapH-
or. Kierounoe sinpo. @yHKIMM sApa: XpaHEHHWE, BOCIPOM3BEICHUE U Iepefaya HacieICTBEHHOMN
uHpopmanuu. CTpykTypa U QyHKIMH XpOMOCOM. AyTOCOMBI U HOJIOBbIE XpOMOCOMBI. buonoruue-
CKO€ 3HAaUY€HHE XMMMUYECKUX 3JIeMeHTOB. Heopranuueckue BeniecTBa B cocTaBe KJIETKU. Poib BOJIbI
KaK pacTBOPHUTEIS U OCHOBHOIO KOMIIOHEHTA BHYTPEHHEHN Cpe/bl OpraHU3MOB. YTJIEBOIBI U JINIUIBI
B Kierke. CTpykTypa u 6nonorudeckue GyHKIUU 6eskoB. CTpOoeHUE HYKJIEOTHI0B U CTPYKTYypa Mo-
murykieotuHbIX neneit IHK u PHK, AT®. Bupycsl u 6akrepuodaru. Bupycsl — Bo30yauTenu uH-
(dexunoHHbIX 3a00neBanuil. Bupyc ummynonegpunura yenoseka (BUY). Ilpopunaxktuka BUY — un-
bexuuu.

Jemoncmpayuu: -cmpoenue Kiemxu,; -op2aHouobl KI1emKu, -XUMU4ecKuti cocmae K1emku.

Opranusm. Opranusm — efuHoe 1enoe. MHoroobpaszue opranu3mMoB. OOMEH BeIIECTB U
SHEpPTrHUeil ¢ OKpyXaromiei cpeoi Kak HeoOX0JUMOE YCIIOBUE CYIIECTBOBAHUS KUBBIX cucTeM. Cro-
COOHOCTH K CaMOBOCIPOM3BEICHUIO — OJIHA U3 OCHOBHBIX 0COOEHHOCTEH KMBBIX OpraHu3moB. Jlemne-
HUE KJIETKH — OCHOBA POCTA, Pa3BUTHS M Pa3MHOXKEHHUs opraHuzMoB. becnonoe pazmuoxxenue. Ilo-
JIOBOH mpoliecc M MoJioBoe pa3MHOKeHue. OIIo0TBOpeHue, ero ouonorndeckoe 3HayeHue. [Tons-
THe 00 UHIUBUYaIbHOM Pa3BUTHU. DMOPHOHANBHBIN U TOCTAMOPUOHANBHBIN Nepuoibl. MIHAuBHUTY-
aJIbHOE Pa3BUTHE YEIIOBEKA U €ro BO3MOXKHBIE HapymieHus. OO1ie npecTaBIeHus O HacleICTBEH-
HOCTHU U M3MEHUYUBOCTH. ['eHeTHueckass TEpMUHOJIIOTHSI U CUMBOJIHMKA. 3aKOHOMEPHOCTH HaCJel0Ba-
Hus. HacnenoBanue npusHakoB y uenoseka. IlonoBeie xpomocomsl. CIETNIEHHOE C MTOJIOM HAcCJIEN0-
BaHue. HacnencrBenHble 00€3HU uyeioBeKa, UX MpUuYMHA U npoduinaktuka. CoBpeMeHHbIE Mpe-
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CTaBJICHUA O TeHE U reHoMe. [ eHeThueckrue 3aKkOHOMEPHOCTH u3MeHunBocTU. Knaccudukanus Gopm
U3MEHUYMBOCTH. BinsiHue MyTareHoB Ha opraHusM 4enoBeka. [Ipeamer, 3a1auu ¥ METObI CENEKLINU.
I'eneTnveckue 3axkoHOMepHOCTH cenekiuu. Ydyenue H. M. BaBwmiioBa o 1ieHTpax MHOTrooOpasus u
IIPOUCXOXACHUS KYIbTYPHBIX pacTeHUI. buoTexHoorus, ee 10CTKEHUS, IEPCIIEKTUBBI Pa3BUTUS.
Ilpakmuueckoe 3anamue: - pelLICHNE FIEMEHTAaPHBIX TEHETUUECKUX 3a/1a4.

Jemoncmpayuu: -ouocunmes benxka 6 kKiemke, -0ejleHue KiemKu (Mumos, metos);

-ghopmul pazmuodicenus,; -eenemuxa. 3akonvl 1. Menoens, -eenemuxa nona;

~UBMEHYUBOCb OP2AHUZMO8, ~NPOUCXOHCOEHUE KYAbMYPHBIX PACMEHUL U OOMAULHUX HCUBOTIHBIX, -
cenekyusl.

Bua. DBoJIONMOHHAs TEOpHs U €€ poiib B (POPMHUPOBAHUH COBPEMEHHOH €CTECTBEHHO —
Hay4YHOU KapTUHbI Mupa. Bun, ero kpurepun. [lonmynsuus kak cTpykTypHasi €AMHULIA BUJIA U SBOJIIO-
uuu. Cunrernueckass teopus spoiounu (CTD). [IBuKyliue Cuibl 3BOJIOIUKA B COOTBETCTBHH C
CTD. CoxpaneHre MHOT0O00Opa3usi BUJIOB KaK OCHOBA YCTOMYHMBOTO pa3BUTHS Onocdepsl. Pe3ynbrarh
sBomtonnd. [IpuunHbl BeIMUpaHus BUIOB. buosorndeckuil nporpecc u perpecc. I'mmnoressl npouc-
XOXKJICHUS KU3HU. Y CIOKHEHHE KUBBIX OPTaHU3MOB Ha 3€MJIe B IIPOLIECCE IBONIOLUUU. AHTpOIOre-
HE3 U €ero 3aKOHOMEPHOCTH. JlokazarenbCcTBa poJCTBA YEJIOBEKA ¢ MJIEKOIUTAIOIIMMHU KUBOTHBIMHU.
Dkojorudeckre GakTopbl aHTPONOTEHe3a: YCIO0KHEHHE TOMYIAIUOHHON CTPYKTYpPBI BHJIa, U3TOTOB-
JIEHUE OpyAUH TpyJAa, MEepexo] OT PaCTUTEIbHOIO K CMEUIAaHHOMY THUITy NMUTaHUS, HUCIIOJIb30BAHUE
orus. [losiBieHNE MBICIUTEIBHON ACITENBHOCTH U WiI€HOpa3AeabHOU peun. lIpoucxoxaenue uemno-
BEUYECKUX pac.

Ilpakmuueckue 3anamusa’ - aHaIN3 U OLIEHKA PA3JIMYHBIX TUIIOTE3 IPOUCXO0KICHUS )KU3HU; - aHAIU3
U OLIEHKA Pa3JIMYHbIX TMIIOTE3 IPOUCXOXKICHUS YEJIOBEKA.

Jemoncmpayuu: -6uosi, 0b6pazosanue 8U008; -380110YUOHHOe yueHue Y. /lapsuna;

~UCKYCCMBEHHbIU OMOOP, -eCmecmeeHHbllti 0moop, -21a8Hble HaNPasieHUs I80TI0YULL;

-pazeumue op2aHuiecKo20 Mupa, -2680110YUsl 4el06eKd.

Ikocuctembl. [IpeameT u 3aa4n SKOJOTUM: YUICHUE 00 HKOJIOTHYECKUX (aKTopax, YICHHE O
COO0O0IIIeCTBAaX OPraHU3MOB, yueHHe 0 Onochepe. Jkonoruueckune GpakTopbl, 0COOEHHOCTH X BO3ECH-
CTBHSI. DKOJIOTMYECKHE XapaKTepUCTUKHU BUA. [loHsATHS 00 SKOMOrMYeckux cucremax. Llenn mura-
HUs, Tpoduueckue ypoBHHU. buoreoneHos kak skocucrema. buocdepa — rimobanbHas 3KocucTeMa.
VYuenue B. 1. Bepnanckoro o 6uochepe. Ponb xuBbix opranusmoB B 6uocgepe. buomacca. buoso-
ruyeckuii kpyroBopor. OCHOBHbIE HampaBieHUs BO3JeiicTBUA yenoBeka Ha Ouochepy. Tpanchop-
Malusl €CTECTBEHHBIX IKOJIOTMUECKUX crucTeM. OCOOEHHOCTH arpo3KOCUCTEM.

Ilpakmuueckue 3anamun: - COCTaBICHUE CXEM MEpeayd BEIIECTB M SHEpruu (lemnei mUTaHus); -
aHaJIM3 U OIIEHKA IOCJIEACTBUII COOCTBEHHOM AEATEIBbHOCTH B OKpPYXKAIOIIEH cpeze, riIo0albHbIX
HKOJIOTHYECKUX MPOOJIEM U yTeH UX pereHus. IKCKypcus:

- MHOTOOOpa3ue BHUJIOB, €CTECTBEHHbBIE U UCKYCCTBEHHBIEC IKOCUCTEMBI (OkpecTHOCTH HMY).

Bbaok «Pusukar.

Beenenne. ®usuka — ¢QyHIaMeHTalIbHAs HayKa O Mpupoje. EcTecTBEeHHO-HAayuHBI METOJ
IIO3HAHUS, €r0 BO3MOYKHOCTH M I'DPAaHULBI NPUMEHUMOCTH. EIMHCTBO 3aKOHOB NPUPOABI U COCTaBa
BeuiecTBa Bo BeenenHoil. OTKpbITHS B (M3MKE — OCHOBA MPOrpecca B TEXHUKE U TEXHOJOTUH IMPO-
U3BOJICTBA.

Mexannka. Mexannueckoe nsrmkeHne. Cucrema orcuera. Tpaekropust aBuxkeHus. [1yTs.
Ilepememienue. PaBHoMepHOEe npssMonuHeliHoe aBrkeHHe. CkopocTb. OTHOCUTENBHOCTh MEXaHUUE-
CKOTO JBMKEHHS. 3aKOH CIIOKEHUs ckopocTel. CpeHsiss CKOPOCTh IPU HEPABHOMEPHOM JIBUKEHHH.
MrHoBeHHasi CKOPOCTh. PaBHOYCKOpEeHHOE NpsSMOJIMHEHOE JBIKeHHe. Y ckopeHune. CBoOoaHOE Ma-
nenue ten. Jlunamuka. Macca u cuiia. Bzanmoneiicteue tenn. 3akoHbl JUHAaMUKH. CUJIbI B IPUPOJIE.
3aKOH BCEMHUPHOTO TAroTreHus. MMiyibc Tena. 3aKOH COXpaHEHUs MMITysbca. PeakTuBHOE IBHKE-
Hue. Mexannyeckas pabota. Momnocts. Mexanndeckas sHeprusi. Kunernueckas sneprusi. Kuneru-
yeckas sHeprusi U pabora. IloTeHnManbHas 3HEpPrusi B IPaBUTALIMOHHOM TOJ€. 3aKOH COXPaHEHHs
ITOJTHOW MEXaHWYECKON YHEPTHUU.

OCHOBBI MOJICKYJISIPHOM (PM3UKH U TEPMOAMHAMMKH. ATOMUCTHYECKAs TEOPUS CTPOCHUS
BeniecTBa. HaOmroeHsl U OMbITHI, MOATBEPKAAIONINE aTOMHO-MOJIEKYJISIPHOE CTPOCHHE BEIIECTBA.
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Maccsl 1 pa3mepsl MoJieKyIl. TennoBoe ABH)KEHUE YacTHl] BelecTBa. bpoyHoBckoe nBuxenue. Mae-
anbHbI ra3. Temmeparypa Kak Mepa CpelHeH KUHETUYECKOM SHEPIrHM YacTULl. YPaBHEHHUE COCTOs-
HUS WJIeanbHOro rasza. Mogens xxunkoctu. [loBepxHOCTHOE HaTshHkeHUE U cMaunBaHue. Kpucramiu-
yeckue U aMop¢HbIe BelecTBa. BHyTpenHss sHeprusa. PaboTa u Terminoorgaua Kak crocoObl H3MeHe-
HUS BHyTpeHHEHN sHepruu. [1epBblil 3aKOH TepMOIMHAMUKH. TerIoBble MAIMHBI U UX IPUMEHEHHUE.

OCHOBBI 3JICKTPOAMHAMMKH. B3aumoJeicTBUE 3apsKEHHBIX TeNl. DJIEKTPUYECKUI 3aps.
3aKOH COXpaHEHUs IEKTPUUECKOro 3apsaa. 3akoH KyioHa. DnekTpocTatuueckoe moiie, €ro OCHOB-
HbIE XapaKTEPUCTUKU U CBA3b MEXy HUMH. [locTOAHHBIN 3nexkTpuueckuil Tok. Cuna Toka, Hamps-
YKEHUE, dJIEKTPUYECKOE CONPOTUBIEHUE. 3aKkoH OMa Il yJacTKa 3JIEKTPUYECKOU 1enu. MaruutHoe
I10JI€ U €r0 OCHOBHBIE XapAaKTEPUCTUKH. J[eliCTBHE MarHUTHOIO MOJIsI HA IPOBOJHUK C TOKOM. 3aKOH
Ammnepa. DIeKTpoIBUTaTeNb. SIBICHUE AIEKTPOMArHUTHON MHYKIIUH.

Konedanus u BosHbl. CBOOOAHBIE KoseOanus. [lepuos, dacTora U aMIUIMTyAa KOJeOaHUM.
I"apmonnueckue konedanus. MexaHMuecKre BOJHBI M UX BUIbL. 3BYKOBbIC BOJHBI. YJIbTPa3BYKOBBIC
BOJIHBL. YJIbTPA3BYK U €r0 UCIIOJIb30BaHUE B MEIUIMHE U TeXHUKE. CBOOOIHBIEC 3JIEKTPOMAarHUTHBIC
koJjiebanus. KonebarenbHbIii KOHTYp. DIEKTPOMArHUTHOE TOJIe. DJIEKTPOMarHuTHbIC BOJIHBL. CKO-
POCTb AJIEKTPOMArHUTHBIX BOJH. Pa3BUTHE NpencTaBlIeHU O MPUPOJAE CBETA. 3aKOHBI OTPAKEHUS U
npenomiieHus ceera. JIun3zsl. @opMyna TOHKOW JTMH3HI.

DyieMeHTHI KBaHTOBOI ¢u3uku. KBantossie cBoiicTBa cBeta. KBanTtoBas runotesa [lnanka.
®doroanextpuueckuii 3pdext. Pusnka atoma. Mogenu ctpoenus aroma. OnbsIT Pezepdopaa. usnka
aTOMHOTO si/ipa U 3JeMeHTapHbIX yacTull. CocTaB U CTPOEHUE AaTOMHOIO sijpa. PajinoakTUBHOCTD.
PannoakTuBHBIE U3ITy4eHUS U UX BO3/ACHCTBUE HA )KUBBIE OPTaHU3MBI.

Bcesiennas u ee 3Bosrouns. Ctpoenue u passutue Beenennoil. Mojens pacmmpsitoneics
Bcenennoii. [Ipoucxoxnenue Conneynoit cuctembl. CoBpeMeHHasi puznueckas KapTHHa MUpa.
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2.3. TemaTu4eckuii IJIaH u coiep:kanue yuedHoro npeavera ECTECTBO3HAHUE

HaunmeHoBaHue pa3ae/ioB U TeM Copep:xanne y4e0HOro MaTepuaJa, JadopaTopHble paGoThl H MPAKTHYECKHE 3aHATHS, CAMOCTOsITe/IbHAsI Pa00Ta 00y4alomuxcs, KypcoBasi pa6oTa (IpoexT) O0bem Yposennb
JacoB OCBOCHUSA
1 2
XNUMUA
Paszpnen 1.00mas U HeopraHu4eckasi XuMusl.
Tema 1.1. Coodeporcanue yuebno2o mamepuana. 1 2
Beenenue. XuMudeckas KapTHHa MUpa Kak COCTaBHAas 4acTh €CTECTBEHHO — HAYYHOM KapTUHBI MUpa.
Ponp XuMum B ®KHU3HH COBPEMEHHOTO 00MIECTBA: XUMHUS B OBITY, XUMHS B IPOMBIIIJICHHOCTH, B CEILCKOM XO3SHCTBE.
Camocmosmenvhas paboma obyuarOwuxcsa.: 0,5
- IPUBEANTE MIPUMEPbI XUMUYECKIX PEAKIINI, C KOTOPHIMH Bbl CTAJIKUBAETEChH B KH3HU.
Tema 2.1 Coodeporcanue yuebno2o mamepuana. 0,5 2
OcHoBHbIC OHATHA XU- | [Ipenmer xumuu. BemecTo.
MHUH. Atom. Monekyna.
XUMHUYECKUN ITIEMEHT.
[IpocThie U cOXKHBIE BEIIECTBRA.
OcCHOBHBIE 3aKOHBI XFMHH: 3aKOH COXPaHCHHS MacChl BEIECTBA; 3aKOH IOCTOSHCTBA COCTaBa BEIISCTBA; 3aKOH ABOTaIpo.
Camocmosmenvhas paboma obyuarwuxcsa.: 0,25
- UI3YUCHHE JICKIMOHHOI0 MaTepuaa;
- CPaBHHTH MOJICKYIIY H aTOM.
Tema 2.2. Cooepoicanue yuebno2o mamepuaia. 0,25 2
Ilepuoguueckas cucreMa | OTKPHITHE MEPUOAMICCKOTO 3aKOHA.
XUMHUYECKHUX 3JIeMeHTOB | Ilepuonnyeckas cuctema xumuueckux 3inemeHTos [1. 1. Menneneesa.
J. U. Menpaemneena. [eprons! 351eMEHTOB: OOJNBIINE U MAJIbIC.
['pymIIsl 2JIeMEHTOB: TIIABHBIC M TOOOYHEIE.
Tpakxmuueckue 3ausmus. 0,25
3ananus Mo (GOpPMHUPOBAHMIO 3HAHUHA U YMEHHH (110 BEIOOPY MperoaaBaTens):
- onpenenuts crpoeHne atoMoB Na, O, Mg o meproamdeckoit cucteMe XuMuieckux neMeHToB J.1. Mereneena.
Camocmosmenvhas paboma obyuarwuxcs.: 0,25
- U3y4eHHE NePUONUECKON CUCTEMBbI XUMHUUeCcKUX 3yieMeHToB J[. . MeHnpeneesa;
- onpeeuTh ctpoerre aromoB Ca, Cl o neproauueckoii cucreme snementos JI.W. Menaeseena.
Tema 2.3 Codeporcanue yuebno2o mamepuana. 0,5 2
CTpoeHue BemecTna. KoBasleHTHAs CBs3b: HETOILIPHAS U TMOIsIpHAst. MloHHast cBs3b. MeTtammmdeckas cBsa3b. BogopomHas cBs3b.
Ipaxmuueckue 3ansmus: 0,5
3ananus o GOpMHUPOBAHMIO 3HAHUHA U YMEHHH (110 BEIOOPY Mpero1aBaTess):
- OMNpEeIeNIUTh BUIbI XMMHUYECKUX CBs3ei B creayromux coenunenusax: CH4, K20, N2, CO2;
- HapucoBaTh cXeMbI CBsI3¢i aTOMOB B MOJICKYJIax.
Konmponvnas paboma: temsr 1.1-2.3: 1

BrInoiHeHHE MICEMEHHBIX OTBETOB Ha BOIIPOCHI 11O pasjaciaMm «OCHOBHBIE TTOHATHS XUMHW)), <<Hepno;1nqecxaﬂ CHCTEMA XUMHWYCCKUX
9JICMCHTOB I[.I/I.MeHz[eneeBa», ((CTpOCHI/Ie BCHICCTBa». HpI/IMepHLIG BOIPOCHI: ((I[aTB OIPCACIICHUS CICAYIOIIUM MOHATUAM: BEIIECTBO,
MOJICKYJIa, aTOM, XAMUYECKHUI OJICMCHT», <<OxapaKTepn3y171Te CBA3b IIOJIOKCHUA DJICMCHTA B HCpHO)IH‘IGCKOﬁ CHCTEMC ﬂI/I MeHneneeBa
CO CTPOCHHUEM aToOMan.
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Camocmosmenvhas paboma 06y4arOwuxcs: 1
-1o100paTh IPUMEPHI BEIIECTB C Pa3INYHBIMH THIIAMH XUMITYECKON CBSI3H;
-MIOBTOPEHUE MPOHJICHHOTO MaTepuaa;

- paboTa Co CIPaBOYHO JUTEPATYPOI IS IIOATOTOBKU K KOHTPOJBHON padoTe.

Tema 2.4, Coodeporcanue yuebno2o mamepuana. 1
Bona. PacTBopbl. Bopna B mpupose, ObITy 1 Ha TPOU3BOZCTBE.
DuU3NYECKHE U XUMUUECKHE CBOMCTBA BOJIBI.
ArperartHple COCTOSTHHS BOJIbI.

Camocmosmenvhasn paboma oby4arOWuxca. 0,5
- U3yYCHHUE JICKLIMOHHOTO MaTepuaa;
- C KAKMMH XMMHUYECKHMH CBOMCTBAMH BOJIbI Bbl CTAJIKUBACTECH B OBITY?

Tema 2.5 Codeporcanue yuebno2o mamepuana. 15
Heopranuveckue coequ- | Kiaccudukanms HeOpraHUIECKUX COSIMHEHHM: OKCHJIBI, KMCIIOTHI, OCHOBaHHMs, coi. MeTaitbl. O0mme QU3nIecKie 1 XUMHUCCKUE
HEHMSI. cBoiicTBa MeTasIoB. Hemerasumst: 001as XapakTeprCTHKA TIABHBIX TIOATPYIII HEMETAIUIOB Ha TIPEMepe TaloreHoB. BaxkHeiinie coenu-
HEHHUS METAJUIOB HEMETAUIOB B MPHUPOJIE M XO3SIMCTBEHHOM JIEITENLHOCTH YEIOBEKA.
Ipaxmuueckue 3anamusi: 05

3aganust Mo GOPMUPOBAHUIO 3HAHHUI U YMEHUH (10 BEIOOPY MperojaBaTens):
- OMPE/IEeNTh K KAKAM KIIacCaM HEOPraHHYeCKHX COeAMHEeHHUit oTHOCsATCs cnenyromue Bernectsa: H2CO3, NaCl, SiO2, K20, Ca(OH)2;
- HAITMCaTh MPHUMEPHI peaklui COeTNHEHHUS METAJUIOB ¢ HEMETALIAMM, METAJIJIOB ¢ BOOH.

Koumponvnas paboma: tems 2.4.-2.5: 1
BeImonHeHre MMCEMEHHBIX OTBETOB Ha BOIIPOCH! N0 pasneiaM «Bona. PactBope», «Heopranuueckue coequHeHUs». [IpuMepHbIe BO-
npockl: «OXapakTepu3yiTe pU3nYecKue CBOWCTBA BEIECTB C METAUIMYECKUM THIIOM CBSI3W»; «POJIb BOJBI B )KU3HEIESITEIILHOCTH YeJI0-
BEKay.

Camocmosmenvhas paboma obyyarwuxcs: 15
-CPaBHUTH CBOICTBA HEMETAJUIOB U METAJIJIOB;

-[IOBTOPEHHUE MPOHJCHHOTO MaTepHana;

- paboTa CO CIPaBOYHOM JIUTEPATYPOil IS ITOATOTOBKU K KOHTPOJILHOMH paboTe.

Paznen 3.0prannyeckasi XuMus.

Tema 3.1. Coodeporcanue yuebno2o mamepuana: 1
Teopust A. M. Bytiepo- | Oco0GeHHOCTH OpPraHUYECKUX COEIMHEHHUA.
BAa. OCHOBHBIE TI0JIOKEHUSI TEOPUH CTPOSHUs OpraHuydeckux coeauHeHnii A.M. byrneposa.
Yriesonopoanl. Camocmosmenvhas paboma obyuarwuxcs.: 0,5
- U3y4YeHue JIEKIIMOHHOTO MaTepuaa.
Tema 3.2. Coodepoicanue yuebrnozo mamepuana. 0,75
YrieBoaopoasl. [IpenensHBIe U HENPEACTHHBIC YTICBOAOPOIEI.
[IpupoaHbIe HICTOYHHUKH YTIIEBOAOPOIOB.
Ilpakxmuueckue 3ausmus. 0,25

3ananus o GOpMHUPOBAHMIO 3HAHUN U YMEHHH (110 BEIOOPY MperofaBaTess):
- K KaKHM KJIaccaM YTIIEBOJIOPOJIOB OTHOCATCS cieayromue coenunenns: C4H10, Cs5H10, C3Hs;
- MOKAa3aTh CTPOSHHUE ITUX BEIIECTB.

CamocmosmenvHas paboma yuawuxcs: 0,5
- CpaBHUTH 001HEe HOPMYIIBI IPEACTHHBIX U HEMPEICIBHBIX YTICBOAOPOIOB,

- JUTS KaKUX TPYIII YIIIEBOIOPOIOB XapaKTepHBI peakuu nprcoenuHenns? OObsICHUTE: TodeMy?;
- JUTS KAKHAX YIJIeBOIOPOI0B XapAKTEPHBI TOJIbKO PEAKIINH 3aMCIICHHS?

Tema 3.3. Coodepoicanue yuebrno2o mamepuana. 1
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Kuciopoacoaep:xamue
OpraHuYecKHe coeHHe-

[IpencraBuTen KUCIOPOICOACPKAIIUX OPIrAHUICCKUX COCTUHCHUI: METUIIOBBIN M ATHIIOBBIA CITUPTHI, TIIHICPUH, YKCYCHAs KHCIIOTa,
CIIOYKHBIE D(PUPBI, KUPBHI.

HHSL. YraeBojpl: IIOK033, GPYKTO3a, KpaxMal, [SJUTKII03a

Camocmosmenvhas paboma obyuarwuxcs. 0,5
- KaKue M3 KHUCIOPOJCOACPIKAINX OPTaHHIESCKIX COSTNHEHUH BBl UCTIONb3yeTe?;
- CpaBHUTE COCTaB KapOOHOBBIX KHCIIOT W CIIOJKHBIX KHPOB.

Tema 3.4. Codeporcanue yuebno2o mamepuand. 0,5

A3zoTcoaepakalnme opra- | AMHHBI, AMUHOKHCIIOTHI, OCIIKH.
HUYecKHue coetmHennsi. | Ctpoenue OENKoB.

Camocmosmenvhas paboma obyuarwuxcs: 0,25
- H3Y4eHHE JCKIIMOHHOTO MaTepraa.

Tema 3.5. Cooepoicanue yuebno2o mamepuana. 0,5

IInacrmaccel M BOJIOKHA. | [ToHSATHE O IITaCTMAaccaX U XUMHYCCKUX BOJOKHAX.
HaTypanbHble, CHHTETHUSCKUE U ICKYCCTBCHHBIC BOJIOKHA.
Koumponvnas paboma: temsr: 3.1-3.5: 1
BrInorHeHNe MMCHEMEHHBIX OTBETOB Ha BOTIPOCHI 1o pasznenam: «Teopus A.M. BytiepoBay; «YrmeBomopoasn»; «Kucmopoaconepsxarime
OpPraHUYECKUEC COCAUHCHH»; «A30TCOIepKAILIUE OpraHnYecKue coeanneHus»; «[lnacTMacchl U BojokHay. [IpumepHbie Bompockr: «Oc-
HOBHBIC MOJIOKCHHUS Teopu A.M. BytiepoBay; «4YTo npeacTaBisaoT coboit 6eakn?»; «dTo Takoe BOJIOKHA?».
Camocmosmenvhas paboma obyuarOwuxcsa.: 0,75
- IPUBECTH MIPUMEPHI UCIIOJIH30BAHHUS TNIACTMACC M UCKYCCTBCHHBIX BOJIOKOH B OBITY;
- IOBTOPEHHE MIPOHIEHHOTO MaTepHaa;
- paboTa Co CIIPaBOYHOI JINTEPATYPO IJIS IIOATOTOBKH K KOHTPOJIFHOI paboTe.
Pa3znen 4. XuMus H ;KM3Hb.
Tema 4.1. Coodepoicanue yuebrnozo mamepuana. 1
XuMust 4 OPraHu3M ve- XHUMHUUECKHUE AIEMEHTHI B OpPraHU3Me YeI0BeKa.
JI0BEKA. OpraHuyecKie 1 HEOPraHMYECKHUE BEIIECTBA.

OCHOBHBbIE JKU3HEHHO HEOOXOIMMbIC COCTMHEHUS: OCJIKH, JKUPbI, YTIICBOIAbI i BUTAMUHBIL.
MuHepaJlbHBIE BEIECTBA B IPOJAYKTAX IMATAHMUS.
Camocmosmenvhas paboma obyuarwuxcs.: 0,5
- I3y4YeHUE JCKIIMOHHOTO MaTepraa;
- KaK#e U3 IePEUrCICHHBIX COCTUHECHUI BXOISAT B PAIIOH BaIlleTO MUTAHUS?

Tema 4.2. Codeporcanue yuebno2o mamepuand: 1

Xumus B ObITY. Bogma. KauectBo BOABI.
Motomiye 1 YUCTALIUE CPEICTBa.
[IpaBuia 6e30macHOi pabOTHI CO CPEeICTBAMH OBITOBOM XHMHH.
Koumponvnas paboma: temur:4.1-4.2: 1
BbII0THEHHE TMCHMEHHBIX OTBETOB Ha BOMPOCHI 10 pa3jieinaM: « XUMHUs U OPTaHU3M YelIOBeKa»; «XuMus B ObITY». [IpuMepHbIe BOIIPO-
cbl: «OprannyecKue BeNIecTBa B MPOYKTaX MUTaHUD»; «[IpaBuiia 0e301macHOCTH pabOTHI CO CPEICTBAMHE OBITOBOH XHMUKNY.
Camocmosmenvhas paboma obyuarwuxcs.: 1
- MOJITOTOBUTH COOOIIEHHE HA OJHY U3 TeM: «YTJIEBOIBI U X POJIb B JKUBOU HPUPOaE»; «KHUPhI KaK MPOIYKTHI MUTAHUS U XUMHYCCKOE
chIpbey; «CHHTETUYECKHE MOIOIIHE CPEACTBA: IOCTOMHCTBA M HEIOCTATKIY,;
- IOBTOPEHUE MPOHICHHOTO MaTepHaa;
- paboTa cO CIPaBOYHOM JIMTEPATYPOM JUIsl IIOJITOTOBKY K KOHTPOJIBHOM padoTe.
HToOro 4acoB ayTMTOPHOI U CAMOCTOATEIbHOI PadoThI 16+8
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OU3UKA

Pasznen 1. Beenenne. Mexannka

Tema 1.1.
KunemaTuka

Codeporcanue yuebnoeo mamepuaia:

®uznka — (yHIaMeHTaNIbHAsS HayKa O npupojie. EcTecTBeHHO-HayYHbIH METO TI03HAHUS, €T0 BO3MOXKHOCTH M TPaHUIIBI IIPHMEHHUM O-
ctu. EAnHCTBO 3aKOHOB MPUPO/IBI M COCTaBa BelecTBa Bo Beenennoit. OTKpbITHS B U3MKE — OCHOBA Mporpecca B TEXHUKE M TEXHOJIO-
THH IPOU3BOJICTBA.

Mexannueckoe aBmwkeHue. Cucrema otcuera. Tpaekropus nerxerus. [IyTs. [lepemernenue. PaBHOMepHOE PSMOTHHEHHOE ABIKCHHE.
Ckopoctb. OTHOCHTENBHOCTh MEXaHUYECKOTO ABIDKECHHA. 3aKOH CIOXKEHHs cKopocTeil. CpeqHss CKOpPOCTh MPH HEPAaBHOMEPHOM JABH-
JKeHHH. MTHOBEHHas1 CKOpOCTh. PaBHOYCKOpEHHOE MPSIMONIMHEHHOE JBIDKEHNE. Y ckopeHne. CBoOOTHOE TaieHHe Tell.

IIpakmuueckue 3aHAMUsL.
- pelIeHNe 33124 Ha PaBHOMEPHOE 1 paBHOYCKOPEHHOE JBIKCHHUE, ABIKEHHE TeNa, OPOLICHHOTO MO]] YTJIIOM K TOPHU30HTY

Camocmosmenvhas paboma 06y4aoOwuxcs.

- [IOBTOPEHUE NPOIICHHOTO MaTepuaa;

- IOJITOTOBKA cooOLIeHMi «Benuyaiitme oTKpeITHs Qusnkn», «/BrkeHune Tena nepeMeHHoi Macchl», «3aKOHbI COXpPaHEHUSI B MEXaHU-
ke, « KOHCTpYKIIMOHHAs IPOYHOCTh MaTepuaa U ee CBsI3b CO CTPYKTYpoil», «MeToasl onpeeneHus II0THOCTH», HanoTexHonorus —
MEKAUCIMIUIMHAPHAS 00JacTh (yHIAMEHTaJIbHOW M NPUKIAJHOM Hayku M TeXHHKH», «CoBpeMeHHas (hu3uueckas KapTHHA MHpay,
«OTKpBITHSL B (PH3HKE — OCHOBA ITPOTPEcca B TEXHUKE U TEXHOJOTUH MPOU3BOJICTBAY;

- pemenue 3ana4 no remam «Kunemartukay, «JlMHaMHKa», «3aKOHBI COXPAHEHUS »;

- U3y4€HUE JEKIIMOHHOTO MaTepraa

Tema 1.2.
JluHaMuKa

Codeporcanue yuebnoeo mamepuaia:

Macca u cuna.
BsaumoneiictBue Tel.

3aKOHBI JMHAMHUKH.

Cuiel B IpUpoAeE.

3aKOH BCEMHUPHOTO TATOTCHUSI.

Hpakmuuecxue 3aHAMUSL.
- peIICHUC 3a1a4 Ha IIPUMCHCHHUC 2 3axkoHa HrroTona

Camocmosmenvhas paboma 06y4aowuxcs.
- U3y4eHHe JIEKI[HOHHOTO MaTepHana;
- pemieHne 3aja4d Ha npuMeHeHue 2 3akoHa HeroToHa

Tema 1.3.
3aKoHBI COXpaHeHHUs B
MeXaHnKe

Cooepoicanue yuebno2o mamepuana.

Nmmynbe Tena. 3akoH COXpaHEeHUsI UMITyJbca. PeakTHBHOE JBMKEHME.
Mexannueckas pabota. MomHocTs. MexaHudeckast Heprusl.
Kunernueckas sneprusi. Kunetnueckas sHeprust 1 padbora.
TToTeHnmansHas YHEPTHs B TPABUTAIIMOHHOM TIOJIE.

3aKoH COXpaHEeHHMs TOJIHOM MEXaHUYECKOW YHEPTUH.

0,5

IIpaxmuueckue 3auamust.
JlabopaTophsie pabotsl: Nel. «Onpeenienne BpeMeHn peakunu pykny, Ne2. «/3ydyeHnne paBHOyCKOPEHHOTO JIBH)KSHHS»

0,5

Camocmosmenvhas paboma o0y4aWuxcs:
- MMOATOTOBHTD COOOIIeHNs Ha TeMy «Pusuka B [p. ['petuny, «®Pusuka B Poccum» u T.1.

0,5
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Pazgen 2. OcHOBBI MOJIEKYJISPHOI GU3NKH U TEPMOAUHAMUKH

Tema 2.1 Cooeporcanue yuebnozo mamepuana: 1
MoustexyisipHasi u3MKa | ATOMHCTHYECKAS TEOPHS CTPOEHUS BellecTBa, HabIIOAEHNS M OTIBITHI, TIOATBEPKAAIONINE ATOMHO-MOJIEKYIAPHOE CTPOECHUE BEIECTRA.
Maccs! 1 pa3mepsl MoJieKya. TeroBoe ABMKEHUE YacTHll BemlecTBa. bpoyHoBckoe nBmxkenue. MneansHslii ras. Temnepatypa kak Mepa
cpeqHel KHHETUYeCKO SHepruM 4acTHll. YpaBHEHHE COCTOSHHS HUIEanbHOTo rasza. Monens xxuakoctu. IToBepXxHOCTHOE HATSKEHHE U
cmauyuBanue. Kpucrajuimueckue 1 aMop(QHbIe BEIIeCTBa.
Tpaxmuyeckue 3anamus: 0,5
- pemienue 3agad no reMaM «OcHoBel MKT», «I"a30Bbl€ 3aKOHBI»
Camocmoamenvhas paboma o6y4aOUUXcs: 1
- OJTOTOBKA COOOMIEHNS «bECKOHTAKTHBIE METOIbI KOHTPOIIS TEMIEPATyphl», «BnnsHue nedekToB Ha (PU3NUECKHUE CBOICTBA KpH-
CTaIOBY, «OKunkue xpucrams, «Il1asma — deTBepToe COCTOAHUE BelecTBay, «I[IpiMeHeHre KUIKAX KPUCTAIIOB B IPOMBIIIIIECH-
HOCTH», «[IpoGIieMbl 3K0I0THH, CBSI3aHHBIE C UCTIOIb30BAaHUEM TEIIOBBIX MAlINHY», «PU3UUECKHUEe CBOWCTBA aTMOC(HEPHI»;
- pemienue 3a1a4 no reMaMm «OcHoBbl MK Ty, «I"a30Bble 3aKOHBI»
Tema 2.2. Cooeporcanue yuebno2o mamepuana. 1
TepMoanHaMuKa Baytpennss sHeprus. PaboTa n TemnooTnada Kak cnocoObl M3MEHEHUS BHYTpeHHEH sHepruu. [1epBrIii 3akoH TepMoauHaMuKH. Teruro-
BbIE MAIlIMHBI ¥ UX IPUMEHEHNUE.
Konmponvnaa paooma: 05
- pemienne 3aga4 no ocHoBaM MKT, Ha npuMeHeHHe ra30BbIX 3aKOHOB, HA PaBHOYCKOPEHHOE JIBIDKEHUE
Camocmoamenvuas paboma o0y4aOuuUxcs: 0,5
- MOATOTOBHUTE Co00IIeHus 1m0 TeMaM «OcHoBbI MKT», «I"a30BbIe 3aKOHBIY
Pa3gen 3. OCHOBBI 3JIEKTPOAMHAMUKH
Tema 3.1. Codeporcanue yuebnoeo mamepuaia: 1
JJIEeKTPOCTATHKA BzaumonelicTBue 3apsuKeHHBIX TeJl. DIEKTPUUYECKUH 3apsij. 3aKOH COXPAHEHHUs dJIEKTPUUYECKOTro 3apsaa. 3akoH KynoHna. DnekrpocraTu-
YECKOE TI0JIE, ET0 OCHOBHBIE XapaKTEPUCTHKH U CBSI3b MEXKy HUMH.
Camocmosmenvhas paboma 06yuaOWuxcs: 0,5
- U3y4eHHe JICKI[HOHHOTO MaTepHana;
- pemieHne 3aa4d Ha 3akoH KynoHa
Tema 3.2. Cooepoicanue yuedbno2o mamepuand. 1
IlocTosIHHBIN TOK IToCTOSIHHBIN NEKTPUUECKUI TOK.
Cuia Toka, HanpspKeHHe, JIEKTPUIEeCKOe COPOTHBIICHHE.
3axon OMa a7t y9acTKa 3JIEKTPUUECKON IEeTIH.
Illpakmuueckue 3anamus: 1
- Jlabopatopnast padota: Ne3 «M3yuenne 3akona Oma. [lapaurensHoe ¥ ocie10BaTeIbHOE COEANHEHNE IIPOBOTHIKOBY
Camocmosmenvhas paboma 06y4aouwuxcs. 1
- IOJIrOTOBKA COOOIIEHNs 110 TeMaM «Benkue dpusnukny, «I[1ocTosSHHBIN 1 IepeMeHHBIH TOK», «OTKPBITHE 3IEKTPUIECKOT0 TOKa»
Tema 3.3. Codeporcanue yuebno2o mamepuaia: 15

MarnuTHoe 1moJie

MarnuTtHoe 1noJjie U €ro OCHOBHBIE XapaKTEPUCTHKHU.

JleficTBMe MarHUTHOI'O MOJISL HA IPOBOJIHUK C TOKOM. 3aKOH Amrepa.
DNeKTPOABUTATED.

SIBneHue 37eKTPOMArHUTHOM UHIYKIIUH
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HpaKmuquKue 3aHAMUSL.
- pe€IICHUEC 3a1a4 10 TEME ((3J'IeKTpOMal"HeTI/I3M))

0,5

Camocmosimenvhas paboma 06y4aoOwuxcs. 1
- MOITOTOBKA COOOIICHMS IO TeMe «AKYCTHUYECKIE CBOWCTBA ITOJTYTIPOBOTHUKOBY, « BUIIOJSApHBIE TPaH3UCTOPEIY, «BUIsl anekTpude-
CKUX Pa3psIoB. DIIEKTPHICCKIE Pa3psabl Ha CITy)KOe deToBekay, «3akoHbl Kupxroda s snexrprdeckoil ienmny, «Vcmons3oBanne
3JIEKTPOIHEPTUH B TPAHCTIOPTE», «MOIHNSI — Ta30BbIH pa3ps B MPUPOIHBIX yCIOBUAX», «OTKPHITHE U IPUMEHEHHE BRICOKOTEMITEpa-
TYpHOH CBEPXIIPOBOIUMOCTHY, «[lepeMeHHBIH 1eKTpUdeckuil TOK U ero NpuMeHeHue», «I[1oynpoBoAHUKOBBIE JaTYUKU TeMIepaTy-
pu1», «[Ipupoxa GpeppomarneTnzmay, « JKOJIOTUIECKHE IPOOIIEMBI U BOBMOXHBIC ITYTH UX PEIICHUN», « DIEKTPUUECTBO B )KUBBIX Opra-
HU3Max»;
- U3y4eHUe JICKIMOHHOTO MaTepuana

Paznen 4. Konedanus 1 BOJIHBI

Tema 4.1. Cooeporcanue yuebno2o mamepuana. 0,5

Mexanndeckne kojeda- | CpoOonuble kosnebanus. [lepuon, yacrora u aMIIuTyaa KonebaHuid. ['apMoHnyeckue kosiebanus. MexaHuueckue BOJIHBI U UX BUJIBL

HHUS U BOJIHBI 3BYKOBBIE BOJHBI. YIbTPa3BYKOBBIEC BOJIHBI. YJIBTPA3BYK U €0 HCIOJIb30BaHUE B MEIUIIMHE U TEXHHUKE.

Ipaxmuyeckue 3ansmus. 1,5
- JJabopatopnas pabota: Ned «3yueHue kojaeOaHUH HUTSHOTO MasTHUKAY,
- peleHue 3a/1a4 Ha KojiebaHWe HUTSHOTO M IPYKMHHOTO MasiTHUKA
Camocmosimenvhas paboma 06y4aiowuxcs. 1
- I3Y4eHHUE JICKIIMOHHOTO MaTepHaa;
- MOATOTOBKA coobmennit «KpuBrie paBHOW TPOMKOCTH, 3aK0H Bebepa-Dexnepay, «Du3nka u My3bIKay, «YIbTpa3ByK (IIOIyICHHUE,
CBOWCTBA, MPUMEHEHHUE)»

Tema 4.2. Codeporcanue yuebnoeo mamepuaia: 0,5
DJIeKTPOMAarHuTHbIe KO- | CBOOOHBIC 3JICKTPOMAarHuTHbIC KojeOanus. KoebaTenbHbIi KOHTYP. DJIEKTPOMArHUTHOE MOJIE. DICKTPOMArHUTHBIC BOJHBI. CKOPOCTh
JedaHus M BOIHbI. CBe- | 3JICKTPOMAarHUTHBIX BOJIH. Pa3BUTHE MPEICTaBICHUNA O MPHUPOJE CBeTa. 3aKOHBI OTPAKEHHS M MpeJoMiIeHUs cBeTa. JInu3el. Dopmysa

TOBbIE BOJIHBIL. JIMH3BI TOHKOMW JIMH3BI.
Ipakxmuueckue 3auamus: 0,5
- JJabopatopnast pabota NoS. «/3ydenne GopMyibl TOHKOH JIMH3BIY;
- pemieHue 3a1a4d Ha (OpMYITy TOHKOW JIMH3EI U (OPMYITY YBEITHICHUS
Camocmosmenvuas paboma obyuarwuxcs: 0,5
- MOATOTOBKA coobmeHus o TeMaM «DoToarmapary, «JIna3e, «[IpuHmun [roiirercay, «YpapaeHus MakcBemiay, «POTO3IeMEHTEI,
«CoBpeMeHHBIE CPEe/ICTBA CBS3M», «CBET — ANIeKTpOMarHuTHas BoJHa», «COBpEMEHHAs CIIyTHUKOBASI CBA3bY
Pasnea 5. DiieMeHTbI KBAaHTOBOM (U3UKH U TEOPUH OTHOCUTEIbHOCTH
Tema 5.1. Codepoicanue yuebno2o mamepuania. 2
DJieMeHThI KBaHTOBOM | KBaHTOBEIE CcBOMcTBa cBeta. KBaHTOBas rumotesa [Imanka. ®otosmekrprdaeckuil dhdexr. Pusznka aroma. MoJenn CTPOCHHS aToMa.
¢us3nkn u Teopun oTHO- | OnbiT Pezepdopna. Pusuka aToMHOrO siApa M 37eMeHTapHBIX YacThll. COCTaB M CTPOEHHE aTOMHOTO siipa. PannoakTuBHOCTD. Pagnoax-
CHTEJILHOCTH TUBHBIE M3JIy4EHHs] U UX BO3JEHCTBHE HA KUBBIE OPTaHU3MBI.
Wznyuenne u criekTpsl (BUIBI M3IY4YEeHHUH, HICTOYHUKH CBETA, CHEKTPbI M UX BH/bI, CIEKTPAJIbHBINH aHAIIN3)
OJeMeHTHl TEOPHH OTHOCHTENBHOCTH (3aKOHBI 3JICKTPOIMHAMHUKH W MIPHHITAI OTHOCUTEIHHOCTH, MOCTYJIAThl TEOPUH OTHOCHUTEIFHOCTH,
PENATHUBUCTCKAs TWHAMUKA, CBSA3b MEXKIY MacCOM U dHEprHei).
2

Ipaxmuyeckue 3ausimust.
- pemenne 3anad mo CTO;
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- U3y4YCHHUC JICKIITUOHHOI'O MaTepuraja

Camocmosmenvhasn paboma o6yuarOWuxcs:

- IOJITOTOBKA COOOMIEHHs 1o TeMaM «Bo3neiicTBue panuonsnydeHus», «KATOMHBIH peakTop», «SlnepHas sHepreTuka B Hikeropoackoii
obnactuy, «YIpaBiseMblil TEPMOSICPHBIA CHHTE3», «YCKOPHUTENH 3apsDKCHHBIX YacTHID», «AJBTEpHATHBHAS SHEPTETHKA», «ATOMHAs
¢msuka. M3otomnsl. [IpuMeHeHHe palOaKTHBHBIX H30TOIIOBY

KontpoabHnas padora:
- pemenne 3amau Ha CTO, konebanwms, 3akoH OMa u 3akoH KyroHa, micbMeHHBIA 0TBET Ha Bompockl o TeMam «[loctymater CTO,
«QnexTpomMaraeTusmy, «KoxebaHus u BoHbD, «KBaHTOBas HHU3HKa

0,5

HTOro KoJu4ecTBO 4acoB ayAMTOPHOIl H CAMOCTOSATEILHOH PaGoThI
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BHOJIOI'MA

Pa3nen 5. BuoJjiorusi — COBOKYMHOCTh HAYK O ;KMBOM Npupoje.

Tema S.1.
/KuBasi npupoaa kak
00beKT u3yyeHus Ouo0JI0-
THH.

Coodepoicanue yuebrnozo mamepuana.

Kupas npuposaa. MeTosbl ucciieoBaHus KUBOU Mpupoabl. OnpeneneHue )KU3HU. Y POBHU OPTaHU3aIMH KUBOW MaTEPHH.

.Konmponvnas paboma: tema 5.1:
BrinonHeHNe THCHMEHHBIX OTBETOB Ha BONIPOCHI O pasfeny: «’KuBas mpupona kak 00BbeKT u3ydeHus ononorun». [IpumepHsie Bompo-
cbl: «OCHOBHBIEC IPU3HAKU KHUBOTO»; «[louemMy KHMBbIe OPTraHU3MBI CYUTAIOT OTKPBITBIMHU CUCTEMaMU?».

Camocmosimenvhas paboma 06y4arOuwuxcs:

- OTBETUTH HA BOIPOCH!: «Kakue KpuTepuu Jie)kaT B OCHOBE BBIJCIICHIS PA3IMIHBIX YPOBHEH OPraHU3AIIH KHBOTO?);
«IToyemy KHMBBIE OPTAaHU3MBI CYUTAIOTCS OTKPBHITBIMH CUCTEMaMU?Y;

-MIOBTOPEHUE MPOHJICHHOTO MaTepuaa;

- paboTa Co CIPaBOYHOI JUTEPATYPO IJIsl IIOATOTOBKH K KOHTPOJIEHOM padoTe.

1,5

Tema 5.2.
Kierka.

Cooepoicanue yuebno2o mamepuana.

OCHOBHBIE MOJIOKEHUsI KJIETOYHOM Teopun. KiieTka — cTpyKTypHO-(QyHKIMOHAIBHAS €AMHULA )KU3HH.

Crpoenue kinetku. OCHOBHBIC CTPYKTYPHbBIC KOMIIOHCHTHI KiIeTKH. Kietounoe sapo u ero ¢pyuknuu. CTpykrypa v QyHKIIMA XPOMOCOM.
AYTOCOMBI U TTOJIOBBIE XPOMOCOMEIL.

Buonornueckoe 3HaUeHNE XUMHUYECKUX 3JIeMEHTOB. HeopraHndeckue M opraHndeckre BEIecTBa B cocTaBe KiIeToK. CTpoeHHe HyKIeo-
TUAOB U CTpyKTypa nonurykieotuausix renei JJHK u PHK, u AT®.

Bupycsl u 6akreprodaru. Bupycsl — Bo30yauTenn HHPEKIIMOHHbBIX 3a00JIeBaHUM, MOHATHE 00 OHKOBHPYCaX.

Koumponvnas paboma: Tema 5.2:
BbImoTHEHHE TUCBMEHHBIX OTBETOB Ha BOMPOCHI 110 pasnaeny: «Kierkay. [IpumepHbie BOMpockl: «UTo SBISETCS MOHOMEPOM HYKJICHHO-
BBIX KHCJIOT?»; «Y CTAaHOBHTE COOTBETCTBUE MEXKIY OPraHOWIAMH U UX XapPAKTEPHBIMH OCOOCHHOCTIMUY.

Camocmosmenvhas paboma 06y4arOWuxcs:

- IOKa3aTh, YTO KJIETKA ABJSIETCSA CTPYKTYPHOU M (QYHKIIMOHAIBFHON eIMHHIIEeH )KHUBOW MaTepuH;
- cpaBHuTH Motekynbl JIHK u PHK (HaiiTi cxoxcTBa u pa3nuamsi);

- IOCTpOMTH BTOpYIO 1iemb pparmenta nenu JJHK, koTtopas uMeer crieayronmii cocras:
-A-T-A-T-T-LI-A-T-A-;

-IOBTOPEHUE NMPONAEHHOIO MaTepHania;

- paboTa Co CIIPaBOYHBIM MaTEPUasIOM JUIsl IOATOTOBKH K KOHTPOJILHOM padoTe.

3,5

Tema 5.3.
Opranusm.

Codeporcanue yuebno2o mamepuand:

OpranusMm — equHoe nenoe. OOMEH BelecTB U YHEPTUEH ¢ OKPYKAIOIIEeH cpeIoH.

CrnocoOHOCTh K CaMOBOCIIPOU3BEIeHHIO. /leTieHne KIeTKH — OCHOBA POCTa, Pa3BUTHS M Pa3MHOXKEHUs OpraHu3MoB.. becriosoe u nosno-
BOE€ pa3MHOXKeHHe opranu3mMoB. OmionoTsopenue. Ero bnonorndyeckoe 3Ha4eHue.

[Tonatue 06 MHANBUAYAIEHOM, SMOPHOHATBHOM U TIOCTIMOPHOHATBHOM Pa3BUTHH.

[IpexcTaBneHus 0 HACIeICTBEHHOCTH M MI3MEHUNBOCTH. | eHeTHYecKasi TepPMHHOJIOTHSL M CUMBOJIMKA. 3aKOHOMEPHOCTH HACJIeI0BAHUSL.
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HacnenoBanue npusHakoB y uenoBeka. ClEIUIEHHOE C IMoJIoM HaclienoBanue. HacencTBeHHbIe 00JIC3HU YEIIOBEKA, UX MIPUIHHBI U TP O-
(umakTuka.

I'eHeTHUYCCKUE 3aKOHOMEPHOCTH M3MeHYMBOCTH. Kiaccudukarust GopM H3MECHIYHMBOCTH.

[penmer, 3agaun U MeTo bl ceniekuu. Yuenue H. 1. BaBuioBa o nieHTpax MHOrooOpasus U MPOUCXOKICHUS KyJIbTYPHBIX PACTCHUH.
BuoTeXHOIOTHsI, € JOCTUIKEHHS, IEPCICKTUBBI PAa3BUTHSI.

Ilpakmuueckoe 3anamue:
3aganus Mo GOpMUPOBAHUIO 3HAHUN M YMEHHH (110 BEIOOPY TIperoiaBaTeis):
- pelIeHHE 3IEMECHTApHBIX TEHETHUECKHX 3a/1ad.

Koumponvruvie pabompi:

- pelieHue 3aay;

- Tema 5.3.

1.Pemenne B MMChbMEHHOM BHUJIE TeHETHYECKUX 3aaa4. [IpuMepHbie 3anaun: «J{Be depHbIe cCaMK{ MBIIIN CKPEIIUBAIOTCS C KOPUIHEBBIM
camuom. [lepBasi camka B HECKOJIBKHUX MoMeTax Jana 19 yepHsix ¥ 17 KOPUUHEBBIX MOTOMKOB, a BTOpasi - 35 4yepHbIX MOTOMKOB. Omnpe-
JeTTUTh TCHOTHITHL POAUTENCH M MOTOMKOB?»; «PerecCHBHBIN IeH JaIbTOHN3MA HaXOIUThCs B X-XxpoMocome. OTel IeBYIIKH CTpagaeT

JATBTOHU3MOM, TOTAA Kak MaTh U BCE €€ MPEIKH Pa3INJaloT [IBeTa HOpMabHO. J[eByIIIka BEIXOIHUT 3aMyK 3a 3I0pOBOTO I0HOMIY. YTo

MOKHO CKa3aTb 00 UX IIOTOMCTBE?».

2 BrImoiHEeHUE MMCHMEHHBIX OTBETOB Ha BOMIPOCHI 1O pasneny:. «Opranu3my. [IpumepHsie Bompocs: «KakoBa nprpoa reHHbIX MyTa-
IHMA ¥ MEXaHHU3M UX MPOsBICHU»; «HT0 Takoe TeH?».

Camocmosimenvhas paboma 06y4arOuwuxcs:

- BBIJICJIUTH TPYIIIBI PEaKIiii B 0OMCHE BEIICCTR;

- IPUBECTH MIPUMEPHI Pa3HBIX BUOB OECITONOTO Pa3MHOKEHUS,

- CPaBHUTb MUTO3 U MEH03;

- OMIPCACTINUTD PA3JINIUA B CTPOCHUMN KCHCKUX U MYKCKHX IMOJIOBBIX KJIETOK;

- HAPUCOBATh CXEMY Mei03a y OpraHi3Ma MY>KCKOTO T0JIa ¢ OJJHOH Mapoii ayToCcoM U ¢ TTapOi TIOJIOBBIX XPOMOCOM;
- peleHne TeHeTUYEeCKHX 3a/1aY;

- OMIPCACTINUTD Pa3INiusad MEXKIY TOUYKOBBIMU U XPOMOCOMHBIMH MYTallUSIMU;

- IOBTOPEHHE MIPOHIEHHOTO MaTepraa;

- paboTa co CPaBOYHOMN JIUTEPATYPOH JJIsl HOJATOTOBKM K KOHTPOJILHOM padoTe.

Tema 5.4.
Bun.

Coodepoicanue yuebrnozo mamepuana.

DBOJIIOLIMOHHASL TEOPUSI U €€ POJib B (JOPMUPOBAHMN COBPEMEHHOM €CTECTBEHHO - HAY4YHOU KapTHHBI Mupa. Bua, ero kpurepuu. [lomy-
JISUS KaK CTPYKTYpHas €IMHULIA BUAa U 3Bostonud. CHHTeTHYeCKas TEOPHS IBOTIONMH. JIBIKYIUE CHUIIBI 3BOJIIOLUU.

Pesynbrarsl 3BotonMu. bruonornueckuii mporpecc u perpecc.

I'urore3sl NPONCXOKACHNS )KU3HN. AHTPOIIOT€HE3 U €r0 3aKOHOMEPHOCTH. JKOIOTHYECKHEe (aKTOPhI aHTPOIIOTeHE3a: YCIOKHEHHE MOo-
MyJSIUOHHOM CTPYKTYpBl BHJIA, H3TOTOBICHHUE OPYIUH TpyAa, IEPEX0]] OT PACTUTEIBHOIO K CMEIIAHHOMY TUITYy MUTaHUs, UCIIONb30Ba-
Hue orHs. [losiBiieHUe MBICIMTEIbHOU U YUJI€HOPa3aesibHOM peun. ITpoucxoxieHue 4eI0BeuecKux pac.

Ilpakmuueckoe 3anamue:

3aganus 1Mo GOpMUPOBAHUIO 3HAHUN M YMEHHMH (110 BEIOOPY TPETolaBaTes):
- aHAJIM3 U OICHKA Pa3lUYHbIX TUIIOTE3 IPOUCXOXKACHUS KU3HH,

- aHAJIN3 U OIICHKA PAa3JIMYHBIX TUIIOTE3 NIPOUCXOXKICHHS YeJIOBeKa

Konmponvhas paboma: tema 5.4:
BrInonHeHNe NUCBEMEHHBIX OTBETOB Ha BOMPOCHI MO pasneny: «Bumy». [Ipumepusie Bonpocskl: «IIpeanockuiky BOSHUKHOBEHUS KI3HIY;
«bronornueckast BOIIOLHU.

Camocmosmenvhas paboma 06y4arOWuxcs:

-00BSICHUTB CXOJCTBO PAaHHUX CTAIMH SMOPHOHAIBHOTO Pa3BUTHS JKMBOTHBIX;

- IOSICHUTb, I10YEMY MOIYJISLUS CYUTAETCS 3JIEMEHTAPHOHN €IMHULIEH SBOJIIOLMHY;

- IPUBECTH NIPUMEPHI CE30HHBIX U3MEHEHUI PACTEHUH U )KMBOTHBIX U HA3BaTh BHELIHNE CUTHAJIBI HACTYIUICHHS 9TUX U3MEHEHHI;
- CPaBHHTH pa3iuyHble (POPMBI 0TOOPA U BBIAEIUTH YEPTHI CXOJCTBA M PABITHUHMS;

- OIIPEJIENINTD Pa3INyus IYTEN HBOJIOLUHU YEJ0BEKA U IPYI'UX KUBOTHBIX;
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- IOBTOPEHUE MPOIIEHHOr0 MaTepuaa;
- paboTa cO CIPaBOYHBIM MaTEPHUATIOM JJIsl TOJITOTOBKH K KOHTPOJIBHOH padoTe.

Tema 5.5. Cooeporcanue yuedbno2o mamepuana: 4
IKOCHCTEMBI. [Ipenmer u 3a1a4n YKOJOTHH: YICHHUE 00 IKOIOTHIECKUX 00 HKOJIOTHUECKUX (aKTOpax, yueHHE O COOOMecTBaX OPraHU3MOB, yICHHE O
6uocdepe.
Okonorndeckre GaxTOpbl, 0COOCHHOCTH UX BO3ICHCTBHUS. DKOJOTHYECKast XapaKTepuCTHKa Buaa. IIoHATHE 00 SKOJIOTHIECKUX CHUCTe-
Max. llenn nutanus. buoreoneHos kak skocucTema.
Buocdepa — riobanbhas skocucrema. Yuenue B. 1. Bepnaackoro o 6uocdepe. buomacca. buonornueckuit kpyropopor. OCHOBHbIE
HarpaBJIeHUs BO3/IeicTBU YenoBeKka Ha Ornocdepy. Tpanchopmariys ecTeCTBEHHBIX SKOJIOTHYECKUX cucTeM. OCOOEHHOCTH arpodKOCH-
CTEM.
IIpaxmuuecxue 3anamusi: 1
3ananus 1o GOpMUPOBAHUIO 3HAHUH M yMEHHH (110 BEIOOPY TperoiaBaTes):
- COCTaBJICHUE CXEM IIepe/iaui ¥ DHEPIHH (Lenei MUTaHus);
- aHalu3 ¥ OLCHKA MOCIIeICTBUI COOCTBEHHOI IEATENFHOCTH B OKPYXKAIOIIEH cpene,
- 00cy K IIeHUE TI100aIbHBIX KOJIOTHYECKUX POOIIEM M IyTel NX penIeHHs.
OKcKypeus 1
- €CTECTBEHHBIC W HCKYCCTBEHHBIE KOCHCTEMBI.
Konmpeomsampaioama: Temas.S: | 1
BeInonHeHre MMCEMEHHBIX OTBETOB Ha BOIIPOCHI MO pa3fely: «IKOCHCTEMbI». [IpumepHbIe BOonpockl: «Cpesl JKH3HH OPraHuIMOBY;
«BnusiHuE IPUPOIBI HA YETIOBEKa.
Camocmosmenvhas paboma 00yuaowuxcs. 4
- IPUBECTH NIPUMEPBI OMOTHYECKUX M aDNOTHUECKHUX (PaKTOPOB;
- IPUBECTH IPUMEPHI BUIIOB, BCTpeuaronmxcst B Himkeropoackoi 061acTu, co cTaOMIbHBIM ¥ HECTAOMIIBHBIM THIIOM JWHAMUKH MOITY-
JISIIAM;
- HOBTOPEHNE NIPOHEHHOI0 MaTepuaa;
- paboTa co cIpaBOYHBIM MaTE€PUaJIOM AJIs IOJIrOTOBKH K KOHTPOJIBHOH paboTe.
Jupppepenyuposannviii 3auem: 1
OTBeT Ha OJIMH BONPOC U3 CIHMCKA IPHUMEPHBIX BOIPOCOB JUIsl T (HEpeHIIMPOBAHHOIO 3a4ETa.
Oo0s13aTesIbHAs ayIMTOPHAsI YUeOHasi HATPy3Ka 00y4aromerocst 72
CamocTosTeJbHas paboTa 00y4yaonmerocsi 36
MaxkcumMajiabHasi ydeOHasi Harpys3ka 108

JI1 XapakTepUCTUKH YPOBHS OCBOCHMs yU€OHOr0 MaTepualla UCIOJIb3YIOTCS CIeIyIoIue 0003HaueHuU:

1. — o3HaKOMHTENbHBIHN (Y3HaBaHUE paHee U3yUYEeHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBITIOIHEHUE IEATEILHOCTH IO 00pa3Ily, HHCTPYKIIUH HIIH TI0J PYKOBOJCTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJHEHHE EATEIbHOCTH, pellieHHe MPOOIEeMHBIX 3a71a4)
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3. YCJIOBUS PEAJIN3AIINU PABOYEN ITPOI' PAMMBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecne4eHH 0
Peanuzanus yaeGHOro nmpeamera Tpedyer Han4yus yueOHOro kabuHera.
OO6opynoBaHue yueOHOT0O KaOuHeTa:
- IOCAZI0YHbIE MECTA M0 KOJIMYECTBY O0YUaIOIIUXCS;
- pabouee MeCTO TpernoIaBaTes;
- I0CKa;
- KOMIUIEKT Y4eOHO-HArJISIIHBIX MTOCO0MA «XuMus», «buonorusy, «Du3ukay.
- CTaTUCTUYECKHE, TMHAMUYECKUE U IEMOHCTPALMOHHBIC MOJICIIH;
TexHu4eckue cpecTBa 00yIeHUs:
- TeneBu30p ¢ MPOUTPHIBAIOLIMM YCTPOHCTBOM (ABI-TLICEPOM HJIH HOT-OYKOM), TO3BOJISIFOIIM
BOCIIPOM3BEICHHE YUEOHBIX (PHIEMOB B IU(PPOBOM BapUaHTE.

3.2. UnopmannonHoe odecneyeHne 00yuyeHust
IlepeueHb pexkoMeHayeMbIX YUeOHBIX U31aHuii, UHTepHeT-pecypcoB, 10MOJIHUTEIbHON JH-
TepaTypsbl
OcCHOBHBIE HCTOYHUKHU:
1. l'openos A.A. EcrectBo3nanue. Yuednoe nocooue s CI1O. Mocksa. FOpaiit. 2021r. O6p.
wiatdopma urait.ru lorosop ¢ OO0 «DnekTponHoe u3nareiabetBo FOpait» ot 23.06.20201 Ne
4687, cpok nerctBus 10 22.06.2022.
2. buonorus. Yuebnuk u npaktukym st CI1O. ITog pegakiueit B.H. Speiruna. Mocksa.
FOpaiit. 2021r. O6p. muardopma urait.ru Jorosop ¢ OO0 «DneKTPOHHOE U31aTEILCTBO
FOpaiit» ot 23.06.20201 Ne 4687, cpok aerictBust 10 22.06.2022.
3. 1.B.A¢unorenos, A.B.bookos, B.A.[lonkoB. Xumus. Yuebnuk u npaktukym ais CI1O.
Mockga. FOpaiit. 2021r. O6p. miatdopma urait.ru forosop ¢ OO0 «DIeKTpOHHOE U3AATEIb-
ctBO Opaiit» ot 23.06.20201 Ne 4687, cpok neiictBus a0 22.06.2022.
4. B.B.Ceupunos, E.N.Ceupunoba EcrecrBo3nanue. Yueonoe nocooue ais CI1O. Mocksa.
FOpaiit. 2021r. O6p. muardopma urait.ru dorosop ¢ OO0 «DAEKTPOHHOE U31ATCIBCTBO
FOpaiit» ot 23.06.20201 Ne 4687, cpok aeiictBus 10 22.06.2022.
5. B.B. CypukoB EcrecTBo3Hanue: ¢pusuka. YuedHoe nocodue mis CI10. Mocksa. FOpaiir.
2021r. O6p. mmaropma urait.ru Jorosop ¢ OO0 «DnekTpoHHOE H3aaTenbcTBo FOpaiT» ot
23.06.20201 Ne 4687, cpoxk nerictBust 110 22.06.2022.
6. E.N. Tynukun. Xumus, gacts 1. O6mmas u Heopranuyeckas xumus. Yueonuk s CI1O.
Mockaa. FOpaiit. 2021r. O6p. mnardopma urait.ru Jorosop ¢ OO0 «DneKTpOHHOE M31aTeb-
ctBO FOpaiit» ot 23.06.20201 Ne 4687, cpok aeiictBus 10 22.06.2022.
7. I'.I1.Otrouikuit EcrectBo3nanue. YueOuuk u npaktukym mis CI1O. Mocksa. FOpaiit. 2021r.
O6p. mmatdopma urait.ru Joroeop ¢ OO0 «DnekTpoHHOE U3AaTeabCTBO KOpaiT» oT
23.06.20201 Ne 4687, cpoxk nevictBus o 22.06.2022 r.
8. H.I1.Kanamnuukos, C.E.MypaBbéB ®@usuka B 2 yactsax. Yacts 1. Mocksa. FOpaiit. 2021r. O6p.
iatdopma urait.ru Jorosop ¢ OO0 «DnektponHoe u3nateabctBo KOpait» ot 23.06.20201 Ne
4687, cpok aerctBus 1o 22.06.2022.
9. H.IT.Kanamuukos, C.E.MypaBbés ®usuka B 2 yactsax. Yacts 2. Mocksa. IOpaiit. 2021r.
O6p. mmatdopma urait.ru Joroeop ¢ OO0 «DnekTpoHHOE U3AaTeabCTBO KOpaidT» 0T
23.06.20201 Ne 4687, cpok nevictBus no 22.06.2022.

JlonoTHUTeIbHbIEe HCTOYHUKH:

1. 'abpuensn O.C., OctpoymoB W.I'., Ilypsimesa H.C. u ap. EctectBo3nanue. ba3osblit ypo-
BeHb. 10 k1. M.: [Ipocda, 2013.

2. I'abpuensn O.C., OctpoymoB W.T'., Ilypsimesa H.C. u ap. EctectBo3nanue. ba3osslit ypo-
BeHb. 11 k1. M.: [Ipoda, 2013.

3.bensieB JI.K. buonorus. O6mias 6uonorus. 10-11 knaceel. Yuebnuk. ba3zoBsiii ypoBeHb. M.
IIpocsemenue, 2013.
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HNuTepHeT-pecypcenl:
1. http://barsic.spbu.ru/www/lab_dhtml/common/menu.html
2. www. chemistri-chemists. com/index. htm1 (snexkTpoHHSBI KypHaT « XUMUKU U XH-
MUS).
www. chemi. wallst. Ru (Xumus. OO6pa3zoBaTeabHbIN CalT s ITKOJBHUKOB).
www. chem. mzu. su (DmexTpoHHast GHOIHOTEKA 10 XUMHH).
www. hvsh. ru (Kyphaain «XuMusi B IIKOJIE»).
WWW. hij. kU (KypHaT «XUMHES U 5KU3HBY).
www. biology. asvu. ru (Bcs 6uonorusi. CoBpeMeHHasi OHOJIOTHSI, CTaThH, HO-
BOCTH, OMOIHOTEKA).
8. www. window. edu. ru.windou (ExuHoe OKHO 10CTyIa K 00pa3oBaTe/ibHBIM pecypcam
HNHTepHeTa o OHOJIOTHH).
9. www. interneturok. ru («Bumeoypoku no npeamMeram HIKOJIbHON IPOrpaMMb.
10. www. class-fizika. narod. ru («Kmacc!nast gocka 1uist Jr0003HATETBHBIX)).
11. www.vascak.cz/physicsanimations.php?l=ru («®u3uka B aHUMAIHAXY).
12. www. interneturok. ru («Buaeoypoku 1o npeamMeraM IIKOJIbHOW MPOTPaMMBI»).
13. http://fizika.spc3.edusite.ru/p19aal.html
14. https://sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah

Nogakow

HATJIAAHBIE ITIOCOBUSA

1.Kommnekt Tabnui. buonorus. 10-11 kmacesl. LHutonorus. I'enernka. Cenexmust (12 Tadmui).
2.Kowmrmekt tabnuin. buonorus. 10-11 knacesl. IBomornonnoe yuenue (10 tadmnuir).

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

4. Harnannoe nocodue. CTpoeHHe COTHEYHOU CUCTEMBI.

5. HarnsaHo-pasaarounoe nocodue. Tepmoaunamuka.

6. HarnsgHo-pasaarounoe nocobue. Kunematuka.

7. HarnsaHo-pa3aarouynoe nocodue. MarHuTHoe nosie. DJIeKTpOMAarHuTHash MHAYKIUS.
8. HarnsaHo-paznatounoe nocodue. Mexannueckue KoiaeOaHusl U BOJTHBIL.

9. HarnsgHo-pasznaToynoe mocodue. DIeKTpoMarHuTHbIE KOJIeOaH!s U BOJTHBI.

10. HarnsaHo-pasaarounoe nocodue. [lepuonnyeckas cucreMa XMMHUYECKUX 3JIEMEHTOB.

4. KOHTPOJIb U OHEHKA PE3YJBbTATOB OCBOEHHMSA YYEBHOI'O IPEIMETA

KOHTpOJ’lI) " OUECHKA PC3yJIbTaTOB OCBOCHUA y‘~I€6HOFO npeaMeTa OCymeCTBIACTCA MPErogaBa-
TCJIEM B IIPOLECCC IMMPOBCACHUA MTPAKTUUCCKUX 3aHATHH U CaMOCTOSTEIbHBIX pa60T, TECTUPOBA-
HUs, a TAKXKC BBITTOJTHCHHUA O6y‘IaIOHH/IMI/IC$I WHAWBUAYAJIbHBIX 3aJIaHUM.

Pe3yabTaThl 00yueHus @®opMbI U METO/IbI KOHTPOJIS U
(0cBOEHHBbIE YMEHHUsI, YCBOCHHbIE 3HAHUSA) OII€HKH Pe3yJbTAaTOB 00y4eHUsl
Ymenus:
B pesynbrare ocBoeHus mpenMeTa OoOydarolUics TOJ- | BHEAYAUTOPHAs CaMOCTOSITENbHAS
JKEH 3HATh: pabota, KOHTpOJIbHass  paborta,

3.1. OCHOBHBIE HAYKH O MPUPOAE, UX OOIIHOCTh M OTJIU- | IPAKTHUECKUE 3aHITUS
Yus;
3.2. €CTeCTBEHHOHAYYHBI METOJ| MO3HAHUS U €ro Co-
CTaBJISIIOIINE, €IUHCTBO 3aKOHOB MpHUponbl Bo Bcenen-
HOI;

3.3. B3aMMOCBS3b M€Ky HAYYHBIMH OTKPBITHSMHU U pas-
BUTUEM TEXHUKU U TEXHOJIOTU;

3.4. BKJaJ BENUKHUX Yy4Y€HBIX B (hOpMHpOBaHHE COBpeE-

MEHHOW €CTECTBEHHOHAYYHOU KapTHHBI MUPA;
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B pesynbrare ocBoeHUs1 penMera oOyqaronuics

AOJIKCH YMCTh:

V.1. opueHTHPOBATHCS B COBPEMEHHBIX HAay4YHBIX IOHS-
TUSX ¥ WHPOpPMALMU €CTECTBEHHOHAYYHOI'O COepKa-

HUS;

V.2. paboTath ¢ €CTECTBEHHOHAay4YHOH WH(OpPMAIUECH:
BJIQJICTh METOJIaMHU ITOMCKA, BBIICIATH CMBICJIOBYIO OCHO-
BY U OLIEHUBATh JJOCTOBEPHOCTH HH(OPMAIIHH;

VY.3. UCnosib30BaTh €CTCCTBCHHOHAYYHBIC 3HAHUS B IO-
BCEIHEBHOM JKM3HMU [jIs1 oOecrnedyeHus 0e30IacHOCTH
JKU3HEJCATCIIBHOCTH, OXPaHBI 3J0POBbS, OKPYXKAIOIICH

Cpejibl, DHeprocOepexeHus;

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB JEATEJbHOCTHU CTYJIEHTOB (0J10-

KN «XUMHUA» U «BHoJorus)

Conep:xxanue 00y4yeHust

XapaKkTepucTHKA OCHOBHBIX BH/I0B /1eATeJIbHOCTH CTY-
JeHTOB (HA YPOBHE Y4eOHBIX /el CTBHIl)

XUMUA

Bseneunue

PackpsITHe BKIIa1a XUMUYECKON KapTUHBI MUPA B €IUHYIO
€CTECTBEHHO - HAYYHYIO KapTUHY MHUpa. XapaKTepUCTHUKA
XMMHHU KaK TPOU3BOIUTEILHON CHITBI OOIIECTBA.

Baxkneiiime xuMu4yecKue moH -
THA

YMeHue Aath ONpeesIeHUe U ONIEPUPOBATh CIEAYIOIUMUI
XMMUYECKUMHU HOHATHAMHU: «BELIECTBO», «XUMUYECKHM
AIIEMEHT», «aTOM», «MOJIEKYJIa», «MOH», «U30TOIBI», «XH-
MHUYECKast CBSI3b», «3IEKTPOOTPULIATEIBHOCTDY, «BaJICHT-
HOCTb), «CTEIIEHb OKUCICHUS», «MOJIbY», «MOJIIpHas Mac-
ca», «PaCTBOPBI», «IJEKTPOJIUT U HEITIEKTPOIUTY, «IIIEK-
TPOJIUTHYECKAS JUCCOLUALUA», «OKUCIUTENb U BOCCTAHO-
BUTEIbY, «OKUCIIEHUE U BOCCTAHOBIIEHUEY, «CKOPOCTh XH-
MUYECKON PeaKIUn», «XUMUYECKOE PaBHOBECHEY, «PYHK-
IIMOHAJIbHAS TPYIIAY», «KU30MEPUSD).

Baxneiimme BemecTsa 1 MaTepHy-
aJbl

XapakTeprucTHKa CTPOECHUS] aTOMOB U KPUCTAJIOB M HA 3TOM
OCHOBE — OOIIIMX XUMUYECKUX CBOICTB METAJUIOB U HEMe-
TaJuI0B. XapaKTepUCTUKA COCTaBa, CTPOCHMSI, CBOWCTB, T10-
Jy4YEHHUs U IPUMEHEHHS BaXKHEHIINX HEMETAJIOB.
XapakTepucTuka cocTaBa, CTPOCHHS U OOIIUX CBOMCTB
BOKHEUIIUX KJIACCOB HEOPIaHMYECKUX BEIIECTB.

Ornucanue cocTaBa BaKHEHIINX MpeJICTaBUTENIeN OpraHuye-
CKUX COEMHEHUI: METaHOJIa, ITAHOJIA, CJI0XKHBIX A(PHPOB,
JKUPOB, MbLJI, KAPOOHOBBIX KUCIIOT, MOHOCAXapHa0B, IHUCa-
XapHJI0B, MOJIMCAXapUOB, AaMUHOKHUCIIOT, OEIIKOB, UCKYC-
CTBEHHBIX 1 CHHTETHYECKHUX ITOJIMMEPOB.

XUMHYECKUH SI3BbIK U CUMBOJIMKA

Hcnonb3oBanue B yueOHOH U podecCHOHATBLHOMN 1esATeNb-
HOCTU XUMHUYECKHUX TEPMUHOB U CUMBOJIUKH.

Ha3piBaHue U3y4aeMbIX BEIECTB 10 TPUBHAIBHON HITH
MEXTyHapOAHON HOMEHKJIAType U OTpaKEHUE COCTaBa 3TUX
COEJIMHEHUH C MOMOIIBI0 XUMUYECKUX (popmyiL.

XUMUYECKUE PEAKIINU

OObsicHEeHHE CYITHOCTH XMMHUYECKUX mporieccoB. Kiaccu-
UKy XUMUYECKUX PEeaKIUi 10 pa3IMyHbIM MPU3HAKAM.

XuMuyeckasi ”HpopManus

IIpoBenieHre caMOCTOSATEIHPHOTO MTOMCKA XMMUYECKON UH-
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(dopmanuu ¢ UCIOIb30BAHUEM PA3IMUHBIX HCTOYHUKOB
(HayyHO — MOMYJISIPHBIX W3JAHUN, KOMITBIOTEPHBIX 0a3 TaH-
HBIX, PECYPCOB HHTEPHETA).

[TpodunsHOE U PO ecCHOHATb-
HO 3HAYUMOE COJICpPIKAHKE

OOBbscHEHHE XUMUYECKUX SBJICHHA, TIPOUCXOSIIUX B TIPU-
poze, ObITY.

CobmroeHre npaBmil YKOJIOTHUECKH TPAMOTHOTO TTOBE/IE-
HUS B OKpYKaIoLIeH cpene.

OneHka XMMHUYECKOT0 3arpsA3HEHMsI OKPYXKAIOLIEH cpeibl Ha
OpraHu3M 4Y€JIOBEKa U IPyTue KUBbIE OPraHU3MBI.
Cobmronenue npaBml 6€30MaCHOTO OOpaIIEHUs C TOPIOUYUMHU
U TOKCUYECKHUMU BELIECTBAMU

BHOJIOI'UsA

buosiorus — COBOKYIHOCTh HayK
0 ’)KMBOU Npupojae. MeToasl 1o-
3HAHUS B OMOJIOTHH.

3HaAKOMCTBO C OOBEKTaMH U3Y4CHHsI OMOJIOTHH.
BrisiBienne ponu 6uosnoruu B GopMHUPOBAHUH COBPEMEH-
HOM €CTECTBEHHO — HaYYHOM KapTUHBI MUPa U MPaKTHYEC-
CKOH JIeATEIILHOCTH JIFOJICH.

Knerka

3HAKOMCTBO C KJIETOYHON TEOPUEU CTPOEHUSI OPIraHU3MOB
[TonyueHue npeacTaBIeHUN O POJIM OPIraHUYECKUX U HEOP-
TFaHUYECKUX BEILECTB B KIIETKE.

YMeHue cpaBHUBATH CTPOEHUE KJIETOK PACTEHUN U KUBOT-
HBIX.

Opranuszm

3HaHUE OCHOBHBIX CIIOCOOOB Pa3MHOKEHHS OPraHU3MOB,
CTaJIuii OHTOreHEe3a Ha MIPUMEpE YeIoBEKa.

3HaHuUe MPUYKH, BHI3BIBAIOIINX HAPYILICHUS B Pa3BUTUHU OP-
raHu3Ma.

YMeHMe N0Ib30BaATHCS TEHETUYECKON TEPMUHOJIOTUEN U
CHMBOJIMKOW U peliaTh FTeHETUYECKUE 3a1aUu.

3HaHUEe 0COOCHHOCTEH HAC/ICICTBEHHON U HEHACIICACTBCH-
HOM M3MEHUYMBOCTH U UX OMOJIOTHYECKOM PO B BOJIIOITUH
JKUBOTO.

Bun

YMeHune aHaIu3UpoBaTh U OLEHUBATH PA3JIUYHbIE TUIIOTE3bI
IIPOUCXOXKACHUS KU3HU Ha 3emiIe.

YMeHue NpoBOJUTh ONKcaHue 0co0elt OHOTo BHUIa 110
MOP(}OIOrHUEeCcKOMY KPUTEPHIO.

Pa3Butue criocobHOCTEH SICHO M TOYHO U3J1araTh CBOU MbIC-
JIH, JIOTUYECKH 00OCHOBBIBATH CBOIO TOUKY 3PEHHS, BOCIIPH-
HUMaTh M aHAJIM3MPOBAaTh MHEHUE COOECETHUKOB, IPU3HA-
Basi IPaBO JPYroro 4ejJoBeKa Ha HHOE MHEHUE.

YMeHue 10Ka3bIBaTh POACTBO YeNIOBEKa U MIIEKOIIUTAI0-
MIUX, OOIIHOCTH U PaBEHCTBO YEIOBEYECKUX pac.

DKOCUCTEMBI

3HaHUE OCHOBHBIX YKOJIOTHUECKUX (PAKTOPOB M UX BIIUSTHHC
Ha OPTaHU3MBI.

3HaHHE OTIMIUTEIHHBIX MPU3HAKOB UCKYCCTBEHHBIX CO00-
IIECTB — arPOIKOCUCTEM.

[Torydenune peCTaBICHUS O CXeMe SKOCHCTEM Ha IMpUMepe
ouochepsl.

[TnanupoBaHme COOCTBEHHON NEATETHLHOCTH JIJIST JOCTHIKE-
HUS IOCTABIICHHBIX 1IEJIeH, OpraHu3aIusi CaMOKOHTPOJISI U
OIICHKH ITOJTYYCHHBIX PE3yJIbTaTOB.

OO0yueHne coOII0ICHUIO TIPABIIT TIOBEICHHUS B TIpUpo/Ie, Oe-
PEKHOMY OTHOIICHHIO K OMOJIOrHYecKUM 00BeKTaM (pacTe-
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HUSIM | )KHBOTHBIM M MX COOOIIIECTBaM) U UX OXPaHe.

XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YYEFHOU JEATEJIBHOCTH CTY-

JEHTOB (610K «®u3ukay).

Copnepxanue o0yyeHus

XapakTepucTHKA OCHOBHBIX BH/I0B /IEATEJIbHOCTH CTY/I€HTOB
(Ha ypoBHe y4eOHBIX 1eiCTBHUIl)

Beeoenue. Mexanuka

Kunematuka

Pa3BuTne criocoOHOCTEH SICHO M TOYHO M3JIaraTh CBOM MBICIIH, JIO-
THYECKH OOOCHOBBIBATH CBOIO TOYKY 3pEHHs, BOCIPHHHMATH H
aHAJIM3UPOBAaTh MHEHHUSI COOECEJHUKOB, IPU3HABAs MPABO JIPYToO-
ro 4YeloBeKa Ha MHOe MHeHHe. [IpuBeneHne mpuMEpOB BIUSHHUS
OTKPBITHH B (pU3HMKE Ha MPOTPECC B TEXHUKE M TEXHOJIOTHH IPO-
n3BoJCcTBAa. O3HAKOMJIEHHE CO CHOCOOAMU OMHCAaHUs MeXaHHue-
CKOTO JBIDKCHHMS, OCHOBHOW 3ajadeld MexaHWKH. V3yuenme oc-
HOBHBIX (DM3MYECKHX BEIMYMH KMHEMATHKH: TEpEeMEUIeHHUs, CKO-
poctu, yckopeHus. HaOmroneHHe OTHOCHTENBHOCTH MeXaHW4e-
CKOrO JIBIDKEHHsA. POpPMYIMPOBAaHHME 33aKOHA CIOXKEHHUS CKOPO-
creil. MccnenoBanue paBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JIBU-
XKeHHs (Ha TpuMepe CBOOOTHOTO MAJCHUS Tell) H PaBHOMEPHOTO
JBIDKEHHUS Teja MO OKpPYXXHOCTU. [IoHHMMaHue cMBICia OCHOBHBIX
(GU3NUeCKUX BEIMYUH, XapaKTEPHU3YIOUINX PAaBHOMEPHOE JBIKE-
HHE TeJla 10 OKPY)KHOCTH

JnHamuka

[Tonnmanue cMbiciia Takux (U3MYECKUX MOJENEN, KaK MaTepu-
aJlbHas TOYKa, MHEpIMaJIbHAsA cucTeMa oTcueTa. M3mepenue mac-
Chbl Teja pa3iMyHbIMU crniocoOamu. M3mepeHue cuil B3auMojei-
CTBHs TeJl. Bbruncienue 3Ha4yeHUs YyCKOPEHUs! TeJl M0 U3BECTHBIM
3HAYEHUSIM JEMCTBYIOUIMX CHUJ U Macc Tell. YMEHHE pa3inyarb
CHIy TsDKECTH U Bec Tena. OObsiICHEHHEe U IPUBEACHUE [TPUMEPOB
SIBJICHUSI HEBECOMOCTHU. [IprMeHeHue OCHOBHBIX MOHSTHH, (Pop-
MyJI M 3aKOHOB IMHAMUKH K PEIICHUIO 33]1a4

3aKOHBI COXpaHEHUs B Me-
XaHUKe

OObsicHEHHE peaKTUBHOTO JBUKEHMSI HA OCHOBE 3aKOHA COXpaHe-
HUA uMIynbca. [IpuMeHenne 3akoHa COXpaHEHUs UMIYJIbCa IS
BBIYMCIICHUS] U3MEHEHHMI CKOPOCTEH TEJl MPU MX B3aWMOJICUCTBH-
ax. Beruncnenne paboThl CUI M M3MEHEHUS! KHHETUYECKOW dHEp-
My Tena. BeluucneHne moTeHIHAIbHOM SHEPrUu TEJl B rpaBUTa-
LMOHHOM MnoJe. XapaKTepUCTUKA MPOU3BOJIUTEILHOCTH MAlIUH U
JIBUTATEIICH C HCIIOJIb30BAHUEM MOHITUS MOIITHOCTH

Ocnoeénlt

MOJIEKYINAPHOU PUIUKU U MEePMOOUHAMUKU

MonekynsipHas pusnka

@OopMyIHpPOBaHUE  OCHOBHBIX  MOJOXEHHM  MOJEKYISPHO-
KHHETHYECKOW TeopuH. BHITIOIIHEHHE SKCIIEPUMEHTOB, CIY>KaIUX
000CHOBaHHEM MOJEKYISIPHO-KUHETHYeCKOi Teopuu. Halmrome-
HUE OPOYHOBCKOTO JBWXKEHUS U siBIeHUs nuddysuu. Onpenene-
HUE TIapaMeTPOB BEIIECTBA B ra3000pa3HOM COCTOSITHUHM Ha OCHO-
BaHWH YPAaBHEHHS COCTOSTHUS HJ€abHOTO Ta3a. [IpencraBienne B
BUJE Tpaduka H30XOPHOTO, M300apHOTO0 U H30TEPMUYECKOTO
MpOoECCOB. BbluncineHne cpeaHeil KUHETUYECKON >HEPTruM Ter-
JIOBOTO JIBM)KEHHMSI MOJIEKYJ IO M3BECTHOW TeMIepaType Belle-
cTBa. MI3MepeHne BIaJKHOCTH BO3lyXa

TepMmoguHamuka

9KCHepI/IMCHTaHBHOG HCCIeIOBaHHUE TEIIOBBIX CBOMCTB Bellle-
crBa. Pacuer kommdectBa TCIIJIOTHI, HGO6XOJII/IMOFO L OCy-
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LIECTBJICHUS MTPOLIECcCa MPEBPALICHHs BEIIECTBA U3 OJHOIO arpe-
raTHOTO COCTOSIHMS B JApyroe. Pacuer M3MeHeHUs BHYTPEHHEU
SHEpPIuu Tel, paboThl U MEPEeaHHOIO KOJMYECTBAa TEIIOTHl Ha
OCHOBAHMU IEPBOT0 3aKOHA TepMoauHAMHUKH. OObsICHEHUE TPUH-
LIMIIOB JICHCTBUS TEIUIOBBIX MAIlMH

OcHo6bl 971eKMPOOUHAMUKU

DJIEKTpOCTaTHUKA

Brruncnenue cuin B3auMOJEHCTBUS TOYECUHBIX JJIEKTPUYECKHUX 3a-
psAn0B. BeluncieHne HapsHKEHHOCTH M IIOTEHLMana dJIEeKTpUde-
CKOTO IOJIS OJHOIO M HECKOJBKUX TOYEYHBIX 3apsanoB. M3mepe-
HUE€ PAa3HOCTHU NoTeHuuanoB. [IpuBeneHune nmpumMepoB NMPOBOJHU-
KOB, JAMIJIEKTPUKOB M KOHJeHcaTopoB. HaOmroneHue sBieHUs
AJEKTPOCTATUYECKONW UHIYKLIUM U SBJICHUS MOJSPU3ALUY TUDIICK-
TPUKA, HAXOASILEr0Cs B JIEKTPUYECKOM I10J1€

ITocTOsSHHEBIN TOK

N3mepenne MomHocTU MekTpudeckoro Toka. Mmepenue IJC u
BHYTPCHHET'O CONPOTHUBIICHUSI UCTOYHHMKA Toka. COOp W MCHbITa-
HUC SJICKTPUYCCKUX ueneix’l C pa3JIM4YHbBIM COCIMHCHHUEM IIPOBOI-
HUKOB, pacyeT uX napamMeTpoB

MaruurtHoe noJe

Ha6n10neH1/Ie IlGﬁCTBHH MAardmTHOT O I10JIA Ha HpOBOILHI/IK C TOKOM,
KapTUHOK MarHUTHBIX noJieil. GopMynupoBaHue MpaBuiia JIEBOM
PYKH JUJIsl OIpe/AeseHUs] HampaBieHUs cuiibl Amrepa. Beiuucie-
HUE CUJI, IEHCTBYIONIMX Ha MIPOBOJHUK C TOKOM B MAarHUTHOM I10-
ne, 00bsICHEHUE TPUHIINIA ACUCTBUSA dJieKTpoaBuratens. Uccie-
JIOBaHHE SBJICHUS DJIEKTPOMArHUTHONW MHAYKIUU

Koneoanus u éonnvt

MexaHn4deckue KonebaHus
" BOJIHBI

IIpuBenenue nmpumMepoB KosieOaTeIbHBIX JIBMKeHUU. Mcciaenoa-
HUE 3aBUCHUMOCTHU IEpUoaa KoJeOaHUM MaTEeMaTHYECKOTO MasT-
HUKa OT €ro JUIMHbBI, MAaCChl U aMILTUTY/bI Konebanuii. Onpenene-
HUE YCKOPEHHSI CBOOOJTHOTO MAJCHHS C MOMOIIbI0 MaTeMaThde-
ckoro MasitHuka. Habmonenue konebanuii 3pyvamiero tena. [Ipu-
BEJICHUE 3HAYEHHUS CKOPOCTH PacHpOCTpaHEHUsl 3ByKa B pa3ind-
HBIX cpefax. YMeHue OOBSICHATH MCIOJIb30BaHUE YIbTPa3BYKa B
MEIUINHE

DNIeKTpOMarHuTHBIE  KOJe-
Oanusa u BoiHBL. CBETOBBIE
BOJIHEL. JIMH3BI

HaGnronenue ocmmuiorpaMM TapMOHMYECKHX KOJIEOAHUW CHITBI
Toka B 1enu. OO0bsACHEHHE MPEBPALICHUs SHEPTUU B HJI€ATbHOM
Kosie0aTeIbHOM KOHType. V3yueHue ycTpoiicTBa M NpUHIUIA
neicTBus TpaHchopmaropa. AHaIM3 CXEMbl Mepeladu dJIEKTPo-
SHepruu Ha Oosbiiue paccrosiHud. [IpuBeneHre NpuMepoB BUOB
paanocBs3u. 3HAKOMCTBO C YCTPOWCTBAMHU, BXOJSAUIMMH B CHCTE-
My paauocBszu. OOcyxkaeHne ocoOeHHOCTEH pacrpocTpaHeHHs
panuoBosiH. [IpuMeHeHHe Ha NpPaKTUKE 3aKOHOB OTPAXKEHUS U
IpeJOMIIEHUs! CBETA MpH pelleHuu 3aaad. HabmoneHue sBieHUs
Iu(dpakIuu U JUCTIEPCUU CBETA. YMEHHE CTPOUTHh M300paKEeHUs
IIPEIMETOB, JaBaeMble JIMH3aMu. PacueT onTH4eCcKO! CHIIbI JIMH3bI

Inemenmovl K6AHMOBOU PuU3UKU

OneMeHTbl KBaHTOBOM (-
3UKHU

KBanToBbie cBoiicTBa cBera. HaOmogeHue (hoTOIIEKTPUUECKOTO
apdexTa. Pacuer MakcMMaIbHONW KHMHETHYECKOW PHEPIUU 3JIeK-
TpoHOB npu porodpdexre. Puznka aroma PopMyIupoBaHUE MO-
crynaroB bopa. Habmionenue nuHEH4YaToro M HEMPEpPHIBHOTO
CHEeKTpOB. PacueT 4acTOTHI M ATUHBI BOJHBI HCITYCKa€MOTO CBETa
IpU TMEepexojie aToMa M3 OJHOTO CTAIlMOHAPHOTO COCTOSIHUS B
npyroe. OObsicHEHHE NMpUHIMNA JeicTBUs Jazepa. PU3MKa aTOM-
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HOTO si/Ipa U DJIEMEHTapHBIX YacTuil. Habmonenne TpekoB ainbga-
yacTUl] B kKamepe BunbcoHa. Perucrpanus saepHbIX U3JIy4EHUN €
nomouipo cuetdynka I'eiirepa. Pacuer sHeprum cBsI3M aTOMHBIX
anep. [lonnManne EHHOCTH HAyYHOTO MO3HAHUS MHpa HE BOOO-
1€ AJIs YeJIOBEUecCTBa B LIEJIOM, a JUIsl KaXKA0ro oOydarouierocs
JIMYHO, LIEHHOCTHU OBJIAJICHUSI METOAOM HAy4YHOI'O NO3HAHUS s
JIOCTH)KEHUS ycIiexa B JJ000M BHJIE IPAKTUUECKON AesTeNbHOCTH

Bcenennas u ee 260/10UUA

Bcenennas u ee sBomonus | Ctpoenue u pa3Butue Beenennoi. OObsICHEHHE MOJIETTH PACIIIH-
pstotneiicst Becenennoi. [Ipoucxoxaenue ConHEUHON CUCTEMBI.
Hab6nronenue 3Be3n, JIyHsl 1 mianeT B Teneckon. Habmonenne
COJIHEUYHBIX IISITEH C MOMOIIIBIO TEJIeCKOna

5. METOANYECKHE YKA3AHMUS 110 OPTAHU3ALINN CAMOCTOATEJIb-
HOM PABOTHI CTYJIEHTOB

OTnenbHBIM BHIOM MPAKTHYECKOW pabOTHI CTYIGHTOB B paMKaxX M3y4YeHHUs y4eOHOTO Mpeame-
ta OVIL.O7 EcrecTBO3HaHUE SIBISIETCS BHEAYJUTOpPHAs CaMOCTOSITENIbHAs padoTa, mpernoia-
raromias caMOOpraHU3alMI0 CTY/AECHTOB Ha BBIIOJHEHUE ONPEENICHHBIX BUJIOB y4yeOHOU Jes-
TEIbHOCTH, & UMEHHO: PabOTy CO CHPAaBOYHON JTUTEPATypOll B pamMKax MOATOTOBKH JOKJIAJI0B,
COOOILIEHUH, MOATOTOBKY K OOCYXXIACHHSIM, JAUCKYCCUSM, AMCIIyTaM, CEMUHAPCKUM 3aHSATHUSM,
KOHTPOJIbHBIM paboTaM, nuddepeHupoBaHHOMY 3a4eTy, a TaK)Ke BBINOJIHEHUE ONPEAeTICHHBIX
BHJIOB ITPAKTUYECKUX 3a/IaHUM, ITIOJYYEHHBIX B XO/I€ ayAUTOPHBIX 3aHATUM.

Kaxnas dhopma caMocTosTenbHONM pabOThl CTYJEHTOB OLIEHWBAETCS OTAENBHO U IpeIHa3Ha-
YeHa JUIsi OTpaOOTKH pPa3jIMYHBIX METOJOB YCBOSHHS M3y4aeMoro B Kypce marepuaia. Iloaro-
TOBKa COOOIICHUH (JOKIAA0B, pedepaToB) MpeaHazHaueHa ISl paclIMpeHus: HH(HOPMAMOHHOTO
IOJISl CTY/ICHTOB B paMKax M3y4aeMoil TeMbl, a Takke (POPMUPOBAHHS y CTYJCHTOB HABBIKOB OT-
0opa riaaBHOM U BTOPOCTENEHHON MH(OPMALIUKU 10 paccMaTpUBaeMoi mpodiieMe, a TaKkKe HaBbI-
KOB CHCTEMAaTH3aluu HM30bITOUHOW WHGpopManuu. BrIogHEHHE pa3HOYPOBHEBBIX JTOMAITHHX
3aJJaHui MpelHa3HaueHo JUIsl JOPMHUPOBAHUS Y CTYIEHTOB HABBIKOB BBICTPAWBAaHUS YETKOH cxe-
MBI OTBETA Ha BOIIPOCHI Pa3IMYHOTO YPOBHS CII0)KHOCTH, a TaKKe Ha (pOpMHpPOBAHUE y CTYNEH-
TOB OOBEKTUBHOTO MPEICTABIECHUS O CTENICHH OBJIAJCHHs U YCBOCHHUS UMM U3y4aeMOro MaTrepu-
aja B JaHHBIM MOMEHT BPEMEHH. BBINOIHEHNE PEKOMEHIYEMBIX BApUAHTOB B TECTOBBIX M pas3-
HOYPOBHEBBIX 3aJaHUI TAKXKE IMO3BOJIAECT CTYAEHTAaM JIydlle IMOArOTOBUTHCS K MTOrOBOW IIPO-
BEpKE UX 3HAHWMH IO U3y4yeHHBIM TeMaM. [IoAroToBKa K MPaKTHUECKUM 3aHATUAM (CEMHUHapam,
JMCKYCCHSIM) MO3BOJISIET CTYJIEHTaM 3aKPENUTh HABBIKM KPUTHYECKOTO MBIIIJICHUS MpU padoTte
CO CIPaBOYHOM JINTEPATYpOH U UCTOYHUKAMU, U YIIIyOUTh 3HAHUS 1O KOHKPETHBIM T€MaM H3Y-
4aeMoro y4yeOHOro mpeamera.

B nmomonis cTyieHTaM U1 BBIIOJHEHU 3aJaHUM Pa3JIMYHbIX BUJIOB ITPEJIaraeTCs:

- CIIMCOK OCHOBHOM Y BCIIOMOTaTEIbHOM JINTEPATYPHI;
- CIIMCOK IIPUMEPHBIX TEM JOKJIAJI0B U COOOIIEHUH.

Crnncoxk npuMepHbIX TeM J0KJIA0B U COO0IIeHu i

Pa3zgena «Xumus».
1. Ta6aua Menneineesa.
2. X¥MHs ¥ My3bIKa: KOMIO3UTOp U XUMHK [1. bopoauH.
3. Bona B »xu3HM YenoBeKa.
4. Y4eHble - XUMHUKH.
5. YTIIeBOIbI M KIX POJIb B )KUBOUW TIPUPOJIE.
6. XKupbl Kak MPOIYKTHl TUTAHUS U XUMHYECKOE ChIPhHE.
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7. XyMu4ecKasi CHUMBOJIMKA.

8. [IpupoiHbIE HICTOYHUKH YTJIEBOIOPOIOB. 9.CuHTeTHYECKHE
MOIOIIIME CPE/ICTBA, UX JOCTOMHCTBA U HEJIOCTATKHU.

10.Xumus B OBITY.

Paszpnen «buosorus».
1.Ydensie — 6HOIOTH.
2.Knerounast Teopusi CTPOCHHUS KUBBIX CHCTEM.
3.OTKpBITHE HYKJIIENHOBBIX KHCJIOT.
4.HacnencrseHnble 3a00JIEBaHMS.
5.YVuenune B.U.Bepuazackoro o 6uocdepe.
6.Kpacnas kuura Huxeropoickoit o0mactu.
7.3anoBenHuKky Hikeropockoit obmacrtu.
8.Benukue reHeTuku.
9.I'moGanpHbIE KOJIOTHYECKHE TPOOIEMBI.

Pa3znena «Pusuka».

1. doToanmnapar.

2. OcnoBbl MKT.

3. JIuH3bL.

4. I"a30BbIE 3aKOHBI.

S. [Ipunnun I'eirronca.

6. YpaBHenue Makcseiuia.

7. Bo3saeiictBue paguonsirydeHui.

8. ATOMHBIN peakTop.

9. Benukue pusukm.

10.  OtkpbITHE 2JTEKTPUUYECKOTO TOKA.

11.  TlocTOsHHBII U BpEMEHHBIN TOK.

12.  Slmepnas sHepreruka B Huxeropoackoi o06mactu.

13.  ®oTod/EeMEHTHI.

14.  VYapTpasByk (mosyueHue, CBOWCTBA, IPUMEHEHHE).

15.  Vmpasnsiemblil TepMOSIIEpHBIN CUHTES.

16.  Yckopurenu 3apspKEHHBIX YaCTHIIL.

17. CoBpeMeHHbIE CpeICTBA CBSI3U.

18.  CBer — ayeKTpOMarHuTHast BOJIHA.

19. CoBpeMeHHast CITyTHUKOBAsI CBSI3b.

20.  AnbprepHaTHBHas SHEPreTUKA.

21. AtomHast pusuka. M3otonsl. [Ipumenenne painoakTUBHBIX U30TOIOB.
22.  Bsrman Ha 3peHue.

23.  Tomorpadwus u ee npuMeHeHNUE.

24.  Jludpaxuus B HaIIel >KU3HU.

25.  Knaccugukanus 1 XapaKTepUCTHKH HJIEMEHTAPHBIX YaCTHI.
26.  KoHCTpyKIus ¥ BUJIBI JIa3€POB.

27.  KpuosnekTpoHHKa (MUKPOAJIEKTPOHUKA U XOJIO).

28.  JlazepHble TEXHOJOTUU U UX UCIOJIb30BAHHUE.

29.  MarHuTHbIe U3MEpeHus (MPUHIIUIBI TOCTPOSHUS IPUOOPOB, CIIOCOOBI H3MEPEHHS Mar-
HUTHOTO NOTOKA, MArHUTHOW MHTYKIIHH).

30. MeTo MEUEHBIX aTOMOB.

31.  Metoab! HAOMIOIEHHS U PETUCTPALIMHU PAJAUOAKTUBHBIX U3TYYE€HUI U YaCTHIL.
32. MoOwibHBIH TenedoH.

33.  OnTHueckue SBIEHUS B IPUPOJIE.
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34.  IlpumeHeHHE SACPHBIX PEAKTOPOB.

35.  TIpoum3sBoncTBO, mepemaayda u UCIOIb30BAHUE AIEKTPOIHEPTHH.
36.  IIpe3odnexTpuueckuit 3pPeKT ero npuMeHeHue.

37. PazButue cpencTB CBA3M U paguo

38.  PentrenoBckue JTy4u.

39. dusnka U My3bIKa.

40.  Ilkana >7E€KTPOMArHUTHBIX BOJIH.

IIpumepHbIie Bonpocskl kK U depeHuNPOBAHHOMY 3a4eTy:
1.IlepeyncnuTh CBOMCTBA KUBOW MaTEPHUU.
2. Pacckasatb 0 cocTaBe U CTPOCHUH KIIETKU.
3. Kakue Tunsl pa3MHoxeHus 3Haere? [IpuBenure npumepsl.
4.Kakue 3aKoHbI HacjieI0BaHus Mpu3HakoB 3HaeTe? [IpuBeaure npumepsl.
5.HazoBuTe 0CHOBHBIE ITI00ATBHBIE SKOJIOTHUECKHUE TPOOIIEMBI.
6.Kak cBsi3aHO caMO4YyBCTBHUE UeIIOBEKA ¢ (PU3NUECKHUMHU (PaKTOpaAMH OKPY>KaIoIIeH cpe/ibl?

3anmanus o puzmke:
Bba3oBblii ypoBeHb
1. Ha pucyHkax moka3aHbl HadaJbHas U KO-

HEYHasi CKOPOCTh JABYX T€J, IBIKYIIUXCA e | e
BJIOJIb OCH X C IIOCTOSIHHBIM YCKOPCHHECM. - =
. B ! 5 ]

OnHa KJeTKka COOTBETCTBYeT 3 Mm/c. Bpemst ¢
HaOJI0/ICHUs paBHO 4 C.

Kaxkoe Teno pasrossuiock, a kakoe — Topmo3nino? Kak u3MeHunace CKOpOCTh Ka)Jo0ro Tela Io
Monyit0? UeMy paBHbBI IPOEKIUU YCKOPEHUN Ten?

2. UtoObI paBHOMEpHO mnepemeriats 6pycok maccoit 400 r o croiny, K OpyCKy HaJ0 MPUKIAIbI-
BaThb FOPU30HTAJILHO HampaBieHHyto cuiy 1 H. UeMy paBHa cuia HOpMaJbHOM peakiuu, Iei-
CTBYIOIIasi HA OPYCOK CO CTOPOHBI cToJa?

3. Kakomy 3Ha4ueHHIO aOCOJIOTHOM TEMIIEPATyphl COOTBETCTBYIOT: a) HOPMaJIbHAsI TEMIIepaTypa
TeNa yenoBeKa, 0) camasi HU3Kasl 3aperucTpupoBaHHas TeMiieparypa Ha 3emiie (okoino -90°C), B)
Temreparypa kunenus azota (-196°C)?

4. Ha xakoM paccTOSIHUM JAPYT OT Apyra HaxoAaTcs ABa ToueuHbIX 3apsaaa 5 HKn u 2 MK, ecnu
OHM OTTaJIKHUBAIOTCA ¢ cuion 3 MH?

Cpennuii ypoBeHb

1. Illapuk TONKHYAM BBEpX IO HAKJIOHHOHN IuiockocTH. HawanmpHas ckopocTh miapuka 4 wm/c.
VYckopeHue mapurka npy JIBUKEHUU BBEPX U BHU3 110 HAKIIOHHOW IJIOCKOCTH OJJMHAKOBO U PaBHO
no monyito 0,5 m/c. Uepe3 CKOJIBKO CEKyH]I TOCJIe Hadana JBMXKEHUS CKOPOCTh IIapuka Oynaet
paBHa 1Mo MOAYJIO 2 M/Cc?

2. JIexameMy Ha by KaMHIO COOOLIMIIM CKOPOCTh 2 M/C, IOCJIE YEro OH CKOJIB3UI 10 OCTAHOB-
ku 10 M. Haiitu koaddunmeHT TpeHus: MeXy KaMHEM U JIbJIOM.

3. Hekoropas macca ujeanbHOro ra3za HarpeBaercsi H30XopHo oT Temieparypsl 27°C no 127 °C,
JaBJIeHHe ra3a npu 3ToM Bo3pocio Ha 40 k[la. Onpenenute nepBoHayanbHOE AaBJICHUE.
4.Toueunsie 3apsaabl 1,0%¥10-8 Ki u 2,0%10-8 Kut 3akperuiensl Ha paccTossHUM | M Ipyr OT JIpyra
B BakyyMme. Ha cepenune oTpeska, COeAMHSIONIETO 3T 3apsibl, HA OJIMHAKOBOM PAacCTOSHUU OT
KaXJI0r0 W3 HHUX IOMEILIeH TOYeuHbId 3apsi, paBHbIN-3*10-9 Ki. Ompenenure Monyns u
HaIpaBJIEHUE CUJIbI, JICHCTBYIONIEH HA HETO

IloBbIlICHHBIN YPOBEHD
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1. Teno ABUranoch B OJHOM HANpaBJICHUHU C MOCTOSIHHBIM yCKOpeHHeM 1,2 mM/c* U mpouwio 3a
YETBEPTYIO CEKYHly OT Hauaja HaOmrojeHus myTh 6,2 M. HalimuTe HauaapbHYIO0 CKOPOCTh TeJa U
yTh, IPOMAEHHBIN TesIoM 3a 10 c.

2. K mpyxune xecrokocteto 100 H/m moasemen 6pycok maccoit 400 r.
[Ipu sTom Opycok omupaercst o cron (puc.). Kakyio MUHUMalIbHYIO TOpHU-
30HTAJIBHYIO CHIIY HY>KHO IIPHUJIOKUTH K OpYCKY, YTOOBI CABUHYTH €r0 C Me-
CTa, €CIIU YAJIMHEHHE TIPYKUHBI paBHO 3 ¢M, a KOO(PPHUIMEHT TPEHUS MEXKIY
O6pyckoM u ctosiom 0,37

3. B 6annone Bmectumocthio 200 1 HaxoauTcs renuit moa aasiaeHuem 100
klla mpu Temneparype 17 °C. Ilocie nmoakaumBaHus Teyusi €ro JaBjieHUE NoaHsock A0 300
klIa, a remneparypa yBenanuunacs 10 47 °C. Ha ckonpko yBenuuuiaach Macca reaus’?

4. JIBa 3apsna +0,6uKn u -0,2 1K mHaxoasTcs B kepocuHe Ha paccrosiHuu 0,4M Apyr OT Jpyra.
OINpPEeAEIUTh HAIPSHKEHHOCTH 1Mol B Touke O, pacrnosoKEeHHOW Ha CepelMHE OTpe3Ka IpPSIMOH,
COEIUHSIONIEH [IEHTPHI 3aPSAI0B.
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