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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOI' PAMMBI

1.1. O6saacTh NpUMeHEHUsI IPOTPaAMMbI
[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 IMpO-
rpammbl CITO (OOIT CITO) Ha 6a3e oCHOBHOTO 00IIero 00pa3oBaHMs IMPH MOJATOTOBKE CIEIUAIH-
CTOB CPEJIHETO 3BEHA.

[Iporpamma OVYII.07 EctectBo3Hanue paspaborana Ha ocHoBe TpeboBanuii ®I'OC CIIO,
MPEABSIBISEMBIX K CTPYKTYpE, COJAEPXKAHUIO M PE3yJibTaTaM OCBOCHHS 0011e00pa30BaTeIbHOIO
yaeOHoro npeamera OVIIL.07 EcrectBo3nanue B yactu peanuzanun @I'OC CIIO B npenenax ocBoe-
HUSI OCHOBHOM oOpazoBatensHOil nporpammbel CITO (OOIT CITO) Ha 6a3e ocHOBHOTO 00IIero oopa-
3oBaHus ¢ yueroMm TpeboBanuit ®I'OC k mosryqaemMoi crienuaaibHOCTH CPEAHETO MPodeCcCHOHATBHO-
ro oOpa3oBaHusl.

[Iporpamma OVYII.07 EcTtecTBO3HaHME SBJISETCS YaCThbIO OCHOBHOM 0OOpa30BaTENBHOU IPO-
rpammebl B cootBercTBEE ¢ PI'OC CITO no cnienmansaoctr 53.02.05 ConbHOE 1 XOpOBOE HAPOIHOE
TICHUE.

1.2. Mecto yueoHOro npeamera B crpykrype IIICC3
VYueOusiii npeamer OVYIL.07 EcrecTBo3HaHue sBISETCS 00s3aTENbHBIM YYEOHBIM MPEIMETOM
0011e00pa30BaTEIHLHOr0 Y4eOHOTO IIUKIIA.

1.3. lesan u 3aga4un, Tpe0OBaHUS K Pe3yJIbTATAM OCBOCHHS NpeIMeTa

OVIIL.07 EcrtecTBo3HaHME OTHOCHTCS K IpeaMeTHOW 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 1EATETbHOCTH, MOTUBALIMH O0YUYaIOIIMXCS K CAMOPa3BUTHIO;

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

c(OpMHUPOBAHHOCTH HABBIKOB 0€30MAacCHOI padOThI BO BpeMs POEKTHO-UCCIIEI0BATEIbCKON
U SKCTIEPUMEHTAILHON JAEATeNbHOCTH, PH UCIIOIb30BaHUH 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 oOOecriedyeHuss Oe30MacHOCTH O KU3HENESTEIbHOCTH; TI'PAMOTHOTO
MCIOJIb30BaHUS COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3/I0POBBS, OKPYKaIOIIEH CpeIbl.

B pe3yasbtare ocBoenus npeamera OYIL07 EcrecTBo3HaHue 00y4arOIIMIACH J0JI5KEH 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. B3aMMOCBSI3b MY HAYYHBIMU OTKPBITUSIMH U PA3BUTHEM TEXHUKH U TEXHOJIOTHI;
3.4. BKJIaJl BETUKUX YYCHBIX B (HOPMUPOBAHHE COBPEMEHHOMN €CTECTBEHHOHAYUYHON KapTUHBI MUPAa;

B pesyabtare ocBoenus npeamera OYIL.07 EcrectBo3Hanue ody4yarommiicst 10J17KeH
yMeThb:

V.1. OpUEeHTHPOBATHCSA B COBPEMEHHBIX HAYYHBIX MOHATUSAX U MH(OPMAIMH €CTECTBEHHOHA-
YYHOTO COZCPKAHMUS;

V.2. paboTarh ¢ €CTeCTBEHHOHAY4YHOH MH(pOpMAaNKeil: BIaeTh METOJaMH TIOUCKA, BBIICISATh
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 yuebnoro mpenmera OVYIL.O7 EcrecTBo3HaHME BKIIOYEHO COJEp)KaHHE,
HampaBlieHHOEe Ha (OpPMHpPOBAHHE Yy CTYJACHTOB KOMIIETEHIMI, HEOOXOAUMBIX ISl KaYECTBEHHOTO
ocoenust OOIT CITO na 6a3e 0CHOBHOTO 00IIIET0 00pa30BaHHUS.

B pesynbrate ocBoeHHs mpeamera y oOyuaromierocsi (GOpMUPYIOTCS Cleaylolre 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 ocBoeHus peaMeTa y o0ydaromierocsi GopMHUpYyOTCs CleAyore JUYHOCT-
Hble pe3yabTathl (JIP):

Cobmroaroiuii v mponaraHIupyoIUi IpaBuiia 310poBOro U 6e3omacHoro oopasa xxuszuu, | JIP 9
CTIIOpTa; MPEIyNPEKIAIONUN OO0 TIPEOT0ICBAOIINIA 3aBUCUMOCTH OT aJIKOTOJIs, Tabaka,
MICUXOAKTUBHBIX BEUIECTB, a3apTHBIX UTP U T.A. COXpaHSIIONIHMIA ICUXOIOTHYECKYI0 YCTOM-
YUBOCTh B CHTYaTUBHO CIIO’KHBIX WJIH CTPEMHTEIHHO MEHSIOIUXCS CUTYAIIHSIX.

3aboTsmuiics 0 3alIUTe OKPYKAFOIIEH Cpelibl, COOCTBEHHOM 1 4yK0il O6e3omacHocTH, B ToM | JIP 10
qucie MUQPpPOBOH.

CaMocTosTeNbHBIA U OTBETCTBEHHBIM B MPHUHATHM PELIEHUI BO Bcex cepax cBoel nes- | JIP 22
TEJIbHOCTH, TOTOBBIM K MCIOJHEHHIO Pa3HOOOPA3HBIX COLMANIBHBIX pOJiel, BOCTpeOOBaH-
HBIX OOIIECTBOM U TOCYJapCTBOM.

OcBoenne coznepxkanus yae6Horo npeamera OYIL.07 EctecTBo3HaHue oOecriednBaeT J0-
CTIDKEHHE CTYACHTAMH CJIEIYIOIIUX PE3yIbTaTOB:
mMemanpeomemuuix:
- OBJIaICHUC YMCHUAMH W HABbIKaMHW Pa3JIMYHBIX BUJ0B MO3HaBaTEeIbHOMN ACATCIIBHOCTH IJIA U3YyUcC-
HUS Pa3HBIX CTOPOH OKPY’KaIOIIET0 €CTECTBEHHOI'O MHPa;
- IPUMEHEHNE OCHOBHBIX METO/OB MMO3HaHUs (HAOIIOEHHS, HAYYHOTO SKCIIEPUMEHTA) I U3YUEHUS
Pa3IMYHBIX CTOPOH €CTECTBEHHO - HAYYHOIH KapTUHBI MUPA, C KOTOPBIMHU BO3HUKAET HEOOXOIUMOCTb
CTaJIKUBAThCS B MPOPECCUOHANBHOM cdepe;
- YMEHHUE ONpenessITh IeTU U 3a/Ja4M JAEATeNbHOCTH, BHIOUpATh CPEeICTBa Ul MX JIOCTHXKEHUs Ha
IIPaKTUKE;
- YMEHHE HCII0JIb30BaTh Pa3INYHble UCTOYHHUKH JJISl TIOJYyYEeHUs] €CTECTBEHHO -HaydyHOHW HH(popMma-
MM U OLIEHUBATh €€ JOCTOBEPHOCTH ISl JOCTHKEHHUS MOCTABJIECHHBIX 1IEJIEH U 3a/1a4;
npeomemmuuix:
- c(OPMHUPOBAHHOCTH MPEICTABICHUNA O LIEJTOCTHON COBPEMEHHOM €CTECTBEHHO — HAyYHON KapTHHBI
MHUpa, TPUPOJE KaK EIUMHOM IEJIOCTHOH CHCTEME, B3aWMOCBSI3M UEJOBEKA, NMPHUPOILI U OOIIECTBa,
MPOCTPAHCTBEHHO — BPEMEHHBIX MaciITabax BeeneHHOM;
- BJIaICHUEC 3HAHUSIMHU O Hanboee BaKHBIX OTKPBITHAX U JOCTHXXCHUAX B o0JacTu €CTCCTBO3HAHUS,
MOBJIMSIBIIMX HA 3BOJIOIMIO MIPEICTABICHUNA O MPUPOJIE, HA PA3BUTHE TEXHUKU U TEXHOJIOTUH;
- C(l)OpMI/IpOBaHHOCTI) YMCHUSA MMPUMCHATHE €CTECTBEHHO — HAYYHBIC 3HAHHA JJIA 00BSICHEHUS OKpY-
KAIOIUX SBJICHUH, COXpaHEHMs 370pOBbs, oOecrieueHHs Oe30MacHOCTH KU3HEAEATENbHOCTH, Oe-



PEKHOTO OTHOIIEHUS K TIPUPOJIE, PAIIMOHATLHOTO MTPUPOIOTIOIB30BAHUS, & TAK)KE BHIMOJTHEHHUS POJIH
IpaMOTHOTO IOTPEOUTETI,

- c(OpMHUPOBAHHOCTH MIPEICTABIICHU O HAYYHOM METOJE MO3HAHUS TPUPOJIBI U CPEACTBAX U3YUCHHS
Merammpa, MaKpoMupa ¥ MHKPOMUPA; BIIAJICHHE MPUEMaMH €CTECTBEHHO — HAYYHBIX HAOJIOJICHUH,
OTIBITOB, UCCJICIOBAHUI U OIEHKH JIOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTATOB;

- BJIaJICHUE MOHSATUUHBIM alnapaToB €CTECTBEHHBIX HAYK, MO3BOJISIIOIIMM MO3HABATh MUP, Y4aCTBO-
BaTh B JUCKYCCHUSX IO €CTECTBEHHO — HAYYHBIM BOIIPOCAM, MCIOJb30BaTh Pa3IMUHbIC UCTOYHUKU
nH(OpMAIIUY ISl TIOATOTOBKH COOCTBEHHBIX pabOT, KPUTHUECKH OTHOCHUTHCS K cooOmmenusm CMU,
coJiepKalnX Hay4IHYI0 HH(POPMAIIHIO;

- cOpMHUPOBAHHOCTHh YMEHUI TOHUMATh 3HAYUMOCTh €CTECTBEHHO — HAYYHOTO 3HAHUS IS KaXKIOTO
YeJIOBEKa HEe3aBUCHUMO OT €ro nmpodecCUOHAIbHOM ACITEIBHOCTH, pa3inyaTh (PaKThl U OIICHKH, CPaB-
HUBaTh OLICHOYHBIEC BBIBOJBI, BUJETh UX CBSI3b C KPUTEPUSIMHU OLIEHOK U CBSA3b KPUTEPHUEB C OMpejie-
JICHHOU CUCTEMOM ILIEHHOCTEH.

1.4. PexoMeHnayemMoe KOJIHYECTBO YaCOB HA OCBOEHHE MMPOIrPaMMbI
MaKCHMaJIbHOM yueOHOU Harpy3ku oOydaromerocs - 108 yaca, B TOM yucie:
00s13aTeNIbHON ayJUTOPHON yueOHOM Harpy3ku obydaromierocs - 72 yaca;
CaMOCTOSITENTLHON paboThI 00yJaromerocs - 36 4acos.

2. CTPYKTYPA U COAEPKAHUE YUYEBHOI'O IPEJIMETA

2.1. O0beM yueOHOro npeaMera ¥ BUAbl y4eOHOIl padoThI

Bup yueOHoii padoThl Oobvem yacos

MaxkcumaJjibHasi ydeOHast HAarpy3Ka (Bcero) 108
O0s3aTes1bHAs ayIMTOPHAsA y4eOHas HArpy3Ka (Bcero) 72
B TOM YHCJIE!

TEOPETHUECKUE 3aHIATHS 455

MPaKTUYECKHE 3aHATHUS 14,5

KOHTPOJIbHBIE pabOTHI 12
CamocrosiTesibHasg padoTa o0y4yaronierocs (Bcero) 36

Hrorosas arrecranus B popme 1 depeHunpoBaHHOrO 3a4era-4 cemecTp

2.2. O0masi xapakTepuCcTUKA y4eOHOTro mpeaMeTa

Vuebusiii npeamer OVIL.07 EcrecTBo3HaHWE SBISETCS CHHTE3HBIM YYeOHBIM KYpCOM,
BKJIIOYAIOLIUM B ce0sl MaTepual TpeX B3aUMOCBSI3HBIX Hay4YHBIX AMCLUMILIMH — OMOJIOTUH, XUMUU U
¢uzuku. ConepxkaHue yueOHON IUCHMIUIMHBI «ECTEeCTBO3HAHUE» BBICTPOEHO B COOTBETCTBUH C
COBPEMEHHOM KOHIIENIIMEN €CTECTBO3HAHMS M BKIIIOYAeT B ce0s LIMPOKUN CIEKTP BOIPOCOB O
pa3HOOOpa3HBIX CBOWCTBaX OOBEKTOB MPUPOJBI, KOTOPHIE MOTYT pacCMaTpHUBATHCS KaK €AMHOE
nenoe. OCHOBaHHbIE HAa €CTECTBEHHO-HAyUHBIX 3HAHUAX COBPEMEHHBIE TEXHOJOTMH (POPMHUPYIOT
HOBBII 00pa3 *KHM3HM 4YEIOBEYECTBA, M OOPAa30BaHHBIA YENIOBEK HE MOXKET AMCTAHIMPOBATHCS OT

(dbyHIaMeHTaIbHBIX 3HaHUM 00 oOkpyxkatomem wmupe. EcrecTBozHaHue — HeoTbeMieMas
COCTABJISIOLIAs KYJIbTYPbI: OIPEIEIsAs MUPOBO33PEHHUE YEIIOBEKA, OHO IIPOHUKAECT U B TYMaHUTAPHYIO
chepy, U B OOIIECTBEHHYIO JKHW3Hb. PallMOHANBHBI €CTECTBEHHO — HAy4yHBIH METO[,

c(OpMHUPOBABIIHNICS B PaMKax €CTECTBEHHBIX HayK, 00pa3yeT €CTECTBEHHO — Hay4HYIO0 KapTHUHY
MHUpa, HeKoe o0pa3Ho — prtocodckoe 0000IIeHIE HAYYHBIX 3HAHUH.

OCHOBY ecTeCTBO3HAHHUs MpejacTaBiseT (u3uka, u3ydaromas Hambojee BaKHbIC SBIICHHS,
3aKOHBI M CBOWCTBAa MaTepuajibHOro Mupa. B ¢u3nke ycTaHaBIMBaIOTCS YHUBEPCAJIbHBIE 3aKOHBI,
CIPaBEUIMBOCTb KOTOPBIX IMOATBEPKAAECTCS HE TOJBKO B 3EMHBIX YCIOBUSX M B OKOJIO3EMHBIX
MPOCTPAHCTBAX, HO M BO Bcel BcenenHoil. B »ToM 3akitodaercs mNpu3HaK QU3MKH Kak
¢byHnamMeHTanbHOM Hayku. PU3MKa 3aHUMAaeT 0c000€ MECTO Cpelld eCTECTBEHHBIX HayK, TI03TOMY €€
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MIPUHATO CUMUTATh JIMJIEPOM E€CTECTBO3HAHMS. XMMHUS — HayKa O BEIIECTBAaX, UX COCTaBEe, CTPOCHUH,
CBOMCTBaxX, IIpolleccax IPEBpPALICHMs, HCIOJIb30BaHUM 3aKOHOB XHMHMM B IPAKTUYECKOU
NEeATEIbHOCTH JIIOAECH, B CO3JaHUM HOBBIX MAaTepualoB. buonorus — cOCTaBHas 4acTb
€CTECTBO3HAHUA. DTO HayKa O XHUBOM mpupoje. OHa M3ydaeT pacTUTENIbHBIN, KUBOTHBIA MUP U
YelioBeKa, UCIOJIb3ys KaKk COOCTBEHHBIE METO/IbI, TAK U METOMbI IPYIHX HAYK, B YACTHOCTH (PU3HKH,
XUMHAW W MaTE€MaTUKH: HAONIOJICHUS, SKCIIEPHUMEHTHI, MCCIEAOBAHHS C IMOMOIIBIO CBETOBOIO H
ANEKTPOHHOTO MHMKPOCKOMa, OO0pabOTKy CTATUCTHUYECKUX JTaHHBIX METOJaMH MaTeMaTU4YecKOi
CTaTUCTUKHU U Ap. brosorust BbIsABISET 3aKOHOMEPHOCTH, IPUCYILNE )KU3HU BO BCEX €€ MPOSIBICHUSAX,
B TOM 4Hcje OOMEH BEIIEeCTB, POCT, Pa3MHOXKEHHUE, HACIEeICTBEHHOCTb, U3MEHUYUBOCTb, SBOJIIOINIO U
ap.

B uenom yuebHbii npeamer «EcTecTBo3HaHHME», B COAECpKAHUU KOTOPOH BEAYIIMM
KOMIIOHEHTOM SIBJISIFOTCSI 3HAHUS M HAy4YHbIE METOJbI TO3HAHUS, MO3BOJSAIOT CHOPMHUPOBATH Yy
CTYJCHTOB IIEJIOCTHYIO €CTECTBEHHO — HAYYHYIO KapTHUHY MHpa, IPOOYIUTh Y HUX SMOIUOHAIBHO —
LIEHHOCTHOE OTHOIIEHHE K N3y4aeMOMY MaTepualy, TOTOBHOCTb K BbIOOPY JEHCTBUI ONpEEIIEHHON
HaIlpaBJIEHHOCTH, YMEHUE KPUTHUYECKH OLIEHUBATh CBOU U UYKHUE IEUCTBUS U MOCTYIIKH.

Baok «Xumusy».

XuUMHU€ecKasi KApTUHA MUPa KaK COCTaBHAs 4YacTh €CTECTBEHHO - HAYYHOU KapTUHBI Mupa. Posb
XMMHU B JKU3HU COBPEMEHHOTO OOIIECTBa: XUMHUS B OBITY, XUMHUS B NMPOMBIIIICHHOCTH, XUMUS B
CEJIbCKOM XO3SICTBE.

OcHoBHbIE OHATHS U 3aKOHBbI XuMuu. [Ipenmer xumun. BemecrBo. Atom. Monekyna. Xu-
MUYECKHUH 3JeMeHT U QOopMBbI ero cymiecTBoBaHus. [IpocTeie u cinoxHbie BemecTBa. M3mepenue Be-
miectBa. Macca atoMoB U MosieKyJl. OTHOCHUTENbHBIE aTOMHAsI U MOJIEKYJIsipHast Macchl. KoianuecTBo
BenlectBa. [locrosinnas ABoraapo. MosmsipHas macca. 3akoH ABoraapo. MomnsipHblit 00beM ra3zos.

Ilepuoanyeckuil 3aKOH U NEPUOANYECKAsA cHUCTeMa XMMHU4YecKHuX djemeHToB JI. U. Men-
aesieeBa. OTKpBITHE NEPUOANYECKOr0 3aKkoHa. [leproauyeckas cucteMa XUMUYECKUX 3JIEMEHTOB /Jl.
W. MenpneneeBa. 3nauenue Ilepuonnyeckoro 3akoHa u Ilepuoanueckoil cucTeMbl XUMHUYECKHX dJIe-
MeHTOB /1. V1. MenneneeBa /uisl pa3BUTUS HAYKHA U IOHUMAaHUSI XUMUYECKON KapTUHBI MUPA.

Crpoenne BemecTBa. KoBaneHTHas cBsI3b: HemossipHas U nojsipHas. MloHHas cBsa3b. Meran-
Iu4eckast cBsi3b. BomopoaHast cBs3b.

Boaa. PactBopsbl. Boma B mpupoe, ObITy, TEXHUKE U HA TPOU3BOACTBE. DU3HUECKUE U XUMU-
4eCcKUe CBOMCTBa BOAbl. OnpecHEeHne BOABl. ATperaTHble COCTOSIHUS BOJBI U €€ IEpexoa U3 OJHOrO
arperaTHoro COCTOSIHUS B IPyToe.

Heoprannueckue coegunenus. Knaccupukanuss HEOPraHMYECKUX COEIMHEHUM: OKCHIBI,
KHCIIOTBI, OCHOBaHUs, coiu. Metaisl. O0mue gpu3nyeckue 1 XuMHUYecKkue cBoiicTBa MeramioB. He-
MeTauibl. OOmIas XapakTepUCTHKa TJIaBHBIX MOATPYII HEMETANIOB Ha MpHMeEpe rajoreHoB. Bax-
HEWINE COETMHEHUS METAJIOB U HEMETAJUIOB B IIPUPOJE U XO3SMCTBEHHOMN AESATEIbHOCTH YEJIOBEKA.
Jlemoncmpayuu (6uoeo):

- B3aUMO/ICHCTBHUE METAJUIOB C HEMETaJUIaMu (IIMHKA C CEpoi),
- B3aUMOJICHCTBUE METAIUIOB C PACTBOPAMHU KHCIIOT;
- B3aUMO/IEHCTBUE METAJIIOB C paCTBOPAaMU COJIEH.

Oprannyeckne coenrHeHnsi. OCHOBHBIE IOJIOKEHHSI TEOPUU CTPOECHHUS OPraHMYECKHUX CO-
equHeHu. MHOroOOpa3ue oprannveckux coeauHeHui. [lonstue nzomepuu. Yenesooopoowt. Ilpe-
JIENIbHBIE U HEIpeebHbIe YIieBoaopoasl. Peakius nonuMepusanuu. [IpupoasHbie HCTOYHUKHN yTiie-
BOJIOPOJIOB. YTJEBOAOPOAB KaK BaXKHEHIIHMA MUCTOYHUK (opmupoBanus Oroxeta. Kucnopoooco-
depoicanjue opzanuueckue eewjecmea. llpencraButeny KUCI0POIOCOAEPKAIINX OPraHUYECKUX CO-
€AVMHEHUN: METUJIOBBIM M ATWIOBBIA CHUPTHI, TJIMLEPUH, YKCYCHasl KUCioTa. JKUphl Kak CIOKHBIE
3¢upkl. YTIEBOABL: IIIOK03a, (PpyKTO3a, KpaxMmal, LET0I03a. A30mcodeprcaujue opeanuiecKue
coeOouHneHusn. AMHHBI, aMHUHOKHCIOTHI, Oenku. CtpoeHue u Ouosornyeckas (QyHKIHs OEIKOB.
Ilhacmmaccor u 6onokna. IlonsaTre o macTMaccax M1 XMMUYECKUX BoJIOKHaX. HaTypanbHble, cuHTe-
TUYECKUE U UCKYCCTBEHHBIE BOJIOKHA.

Hemoncmpayuu (sudeo): -nonydeHne 3TUIICHA U €r0 B3aMMOJICHCTBHE C paCTBOPOM IIepMaHTaHaTa
Kaynsi, OpOMHOM BOJION;



-Ka4eCTBEHHAsl peaKlys Ha TJIULEPHH;
-1IBETHBIE peakuu 0enkoB (OnypeToBas 1 KCAHTONIPOTEHHOBAS PEAKIUH).

XuMuS M KU3ZHb. XUMUa u 0p2anuszm uenogeka. XuMAYECKHE dJIEMEHThl B OpraHU3MeE 4e-
noBeka. Oprannyeckue M HeopraHuyeckue BemecTBa. OCHOBHBIE XKM3HEHHO HEOOXOAMMBIEC Bellle-
cTBa: OENKU, XKUPBI, YIIIEBOAbl U BUTAMUHBL. YTJIEBOJABI — IJIaBHBIA HCTOUYHUK SHEPTrUU OpraHU3Ma.
Pounb xxupoB B opranuzmMe. X0JIECTEpUH U €T0 POJib B 310pOBbE YelloBEKa. MUHEpaIbHbIE BELIECTBA B
MPOJYKTaX MUTaHUsI, MUIIeBble 100aBku. COanaHCHPOBAHHOE MUTAHUE.

Xumus ¢ 6utmy. Bona. KadectBo Bojabl. Moromue u unctsnme cpeactsa. [Ipasmna 6e3omac-
HOM paboThl cO cpeacTBaMu OBITOBOM XMMHH. POib XMMHUYECKUX 3JEMEHTOB B KU3HU PACTCHUHU.
VY nobpenns. XuMHYECKHE CPEACTBA 3alIUTHI PACTEHHIH.

Bbaok «bBUOJIOI'US. bruonorus — COBOKYMHOCTh HaYK O KHUBOW Npupoae. MeToabl Hay4yHO-
ro no3HaHus B 6nosnoruu. JXuBasi mpuposa Kak 00beKT n3ydeHus: Ononoruu. MeTo sl ncciie0BaHus
XKHUBOU MpUpoabl B Ouonoruu. OnpeneneHue KU3Hu. Y POBHU OpraHu3aluu )KU3HH.

Kuaerka. Vcropust usyuenus kiaetku. OCHOBHbIE TIOJIOKEHUS KJIeTOYHOW Teopuu. Knetka -
CTPYKTypHO-(pYHKIIMOHAIbHAA eauHula Xku3HU. CTpoeHue kieTku. [IpokapuoThl U 3yKapHOTHI —
HU3ILIKE U BBICHIME KJIETOUHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTHI KJIETKU dyKapH-
or. Knerounoe sigpo. OyHKUMM sApa: XpaHEHHE, BOCIIPOM3BEACHHUE U Iepeaayda HACIEICTBEHHOU
nHpopmanuu. CTpykTypa U QyHKIHH XpOMOCOM. AyTOCOMBI U TIOJIOBBIE XPOMOCOMEBI. bronorude-
CKO€ 3HAaUYECHHE XMMHUYECKHUX 3J1eMeHTOB. Heopranmueckue BelecTBa B cOCTaBe KJIETKU. Posb BOJbI
KaK pacTBOPHUTENSI U OCHOBHOIO KOMIIOHEHTA BHYTPEHHEN Cpejibl OpraHU3MOB. YTJIIEBO/bI U JIUIIHUIbI
B kierke. CTpykTypa u 6nonorudeckue GyHKIUU 6enkoB. CTpoeHUE HYKICOTHAOB U CTPYKTypa Mo-
murykiaeotunubix neneil IHK u PHK, AT®. Bupycs u 6akrepuodaru. Bupycsl — BO30OyIuTenn HH-
¢dexkunoHHbIX 3a00neBanuil. Bupyc ummynonedunura yenoseka (BUY). [Ipodpunakruka BUY — un-
bekuu.

Jlemoncmpayuu: -cmpoenue KiemKu, -0peanouobl K1emKu, -XUMU4ecKull cCocmas Kiemxu.

Opranusm. Opranusm — eauHoe menoe. MHorooOpasue opranum3mMoB. OOMEH BEIIECTB U
SHEPTHUEHl ¢ OKpYXKAloIIeH cpeoil Kak He0OX0JMMOe YCIIOBHE CYIIECTBOBAaHUS KUBBIX cucTeM. Cro-
COOHOCTH K CaMOBOCHPOHM3BEICHUIO — OJIHA U3 OCHOBHBIX 0COOCHHOCTEH KMBBIX OpraHu3moB. Jlemne-
HUE KJIETKH — OCHOBA POCTA, Pa3BUTHS M Pa3MHOXKEHHs OpraHu3MoB. becnonoe pazmHoxeHue. I1o-
JIOBOM MpoliecC U MOJI0OBOE pazMHOkeHue. OIIoJ0TBOpeHHe, ero ouonornyeckoe 3HaueHue. Ilons-
THEe 00 S8HIMUBUAYATIHLHOM Pa3BUTUH. DMOPHUOHAIBHBIN U MOCTIMOPUOHANIBHBIN nepuoabl. MHaMBH-
NyalbHOE pa3BUTHE YEJIOBEKa M €ro BO3MOXKHbIE HapymieHus. OOliue mpencTaBiIeHHUs] O HAcea-
CTBEHHOCTH U U3MEHYMBOCTH. [ eHeTHUYeCcKass TEPMUHOJIOTUS U CUMBOJIMKA. 3AKOHOMEPHOCTH HacJe-
nosanus. HacnenoBanue mnpusHakoB y uyenoBeka. [lonoBbie Xxpomocombl. CLEIIEHHOE € IOJOM
HacnenoBaHue. HacneacTBeHHble 00JI€3HM YelOoBeKa, UX NMpUYUHA U npodmiaktuka. CoBpeMeHHbIe
MIpPE/ICTaBJICHMs O TeHE U TeHoMe. | 'eHeTnueckre 3aKOHOMEPHOCTH M3MeHunBocTU. Knaccudukanus
¢opM H3MEHUYMBOCTH. BinsiHue MyTareHoB Ha opraHu3M 4ejoseka. [Ipeamer, 3agaun U MeTOAbI ce-
neknuu. ['eHeTnyeckue 3akoHOMEepHOCTH ceneknuu. Yuenue H. V. BaBunoBa o nienTpax MHOT000-
pasus U NPOUCXOXKACHUSA KyJIbTYPHBIX pacTeHUH. buoTexHomorus, €€ IOCTH)KEHHS, NMEPCIEKTUBBI
pa3BUTHS.

Ilpakmuueckoe 3anamue: - pelIcHNE JIEMEHTAapPHBIX TEHETUUECKUX 3a/1a4.

Memoncmpayuu: -ouocunmes 6enka 8 Kiemke, -0eienue Kiemku (Mumos, metos),

-¢hopmul pazmuodcenus,; -eenemuxa. 3axonwl 1. Menoens, -eenemuxa nona;

-UBMEHYUBOCb OP2AHUZMO8, ~NPOUCXOHCOEHUE KYIbMYPHBIX PACMEHUL U OOMAULHUX HCUBOTIHBIX, -
cenexyus.

Bua. DOBomronionHass Teopusi U €e poib B (DOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO —
Hay4yHOW KapTHUHBI MUpa. Bun, ero kpurepuu. Ilonynsanus kak CTpyKTypHas €JUHHUIA BUAA U DBOJIIO-
uuu. Cunrerndeckas teopus sBotouuu (CTDI). J[Bukyiine CUilbl 3BOJIOLMU B COOTBETCTBUU C
CTD3. CoxpaneHnre MHOrooOpa3usi BUJIOB KaK OCHOBA YCTOWYMBOTO pa3BUTUs Ouochepsl. Pesynbrats
sBomtonnd. [IpuunHbl BeIMHpaHusa BUIOB. buosorndeckuil nporpecc u perpecc. I'mmoressl npouc-
XOXKICHUS KU3HU. Y CI0KHEHUE JKUBBIX OPraHU3MOB Ha 3e€MJI€ B IIPOLIECCE DBOIOLUHU. AHTpOIIOTe-
HE3 U ero 3aKOHOMEPHOCTH. JloKa3aTenbCTBa POJCTBA YEIOBEKA C MIIEKOMUTAIOUIMMU KUBOTHBIMH.
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Okonorndyeckue (pakTopbl aHTPOIIOTeHe3a: YCIOKHEHNE MOMYJIALIMOHHON CTPYKTYphI BHJ1a, U3TOTOB-
JIEHUE OpYAMH TpyZAa, MEPEeXo] OT PAaCTUTEIBHOIO K CMELIAHHOMY TUIy IUTaHMs, MCIOJIb30BaHUE
orus. [losBieHnE MBICIUTEIBHON AEATETBHOCTH M WiICHOpA3JaeabHON peun. [Ipoucxoxaenue yeno-
BEUYECKUX pac.

Ilpakmuueckue 3anamus: - aHAJIN3 U OLICHKA PA3JIMYHbBIX THUIIOTE3 IPOUCXOXKACHUS KU3HHU; - aHAIIN3
U OLICHKA Pa3JIMYHBIX TMIIOTE3 IIPOUCXOKICHUS YEIOBEKA.

Jemoncmpayuu: -6uovi, obpazosanue uoos; -36oioyuonHoe yuenue 4. /lapsuna,

-UCKYCCMBEHHbLIL OMOOp, -eCmecmeeHHblll OmOop, -21agHble HANPAasieHUs I601I0YUU,

-passumue opeaHuvecKo20 Mupa, -360.10Yus 4el06eKa.

JkocucTeMbl. [IpenmMer u 3aga4l SKOJIOTUHU: YYeHUE 00 HKOJOTHYECKUX (haKTopax, yUeHHE O
cooOuiecTBax OpraHu3MoB, yueHue o onocdepe. Jkonorndeckue HakTopbl, 0COOEHHOCTH UX BO3/EH-
CTBUS. DKOJIOTUYECKUE XapaKTepUCTHKH BUJA. [loHATHSA 00 skonoruueckux cucremax. Llenu nura-
HUs, Tpouueckue ypoBHU. buoreorneHos kak skocucrema. buocdepa — rimobaipHas 3KocucreMma.
VYuenue B. 1. Bepuaackoro o 6uocdepe. Poxib sxuBeix opranuzmo B 6uocdepe. bnomacca. buoso-
ruyeckuil kpyroBopor. OCHOBHbIE HampaBieHUs BO3JeiicTBUA yenoBeka Ha Ouocdepy. Tpanchop-
Malusl €CTECTBEHHBIX IKOJIOTMUECKUX cucTeM. OCOOEHHOCTH arpo3KOCUCTEM.

Ilpakmuueckue 3anamusa:- COCTaBICHUE CXEM Iepelaud BEIIECTB M HEpPruu (Lemnei nmuraHus); -
aHaJM3 W OIICHKA IIOCIICACTBUN COOCTBEHHOH JAEATEIIEHOCTH B OKPYXKAIOWIEH cpexae, riio0aibHBIX
9KOJIOTUYECKUX MTPOOJIEM U IyTeH UX pelieHus. IKCKypcus:

- MHOT000pa3ue BUJI0B, €CTECTBEHHBIE U HCKYCCTBEHHBIE YKOCHCTEMBI (OKpecTHOCTH HMY).

baok «@Puszukar.

Beenenne. ®uszuka — ¢yHaaMeHTanbHas Hayka o mpupoze. EcTecTBeHHO-HAy4HBIH METOx
IIO3HAHUS, €r0 BO3MOYKHOCTH M I'DAaHULbI IPUMEHUMOCTH. ENMHCTBO 3aKOHOB IIPUPOJBI U COCTaBa
BeuiecTBa Bo Beenennoil. OTKpbITHS B (PM3MKE — OCHOBA IPOrpecca B TEXHUKE U TEXHOJOTUH IPO-
U3BOJICTBA.

Mexanuka. Mexannueckoe nBukeHue. Cucrema orcuera. Tpaexkropus nBuxkeHus. IlyTs.
Ilepememenue. PaBHoMepHOE npsAMonuHelHOe aBrkeHHE. CKOpoCcTh. OTHOCUTENBHOCTh MEXaHUYE-
CKOTO JBMEHHS. 3aKOH CIIOKEHUs cKkopocTel. CpeHsss CKOPOCTh IPU HEPABHOMEPHOM JIBUKEHHH.
MrHoBeHHasi CKOPOCThb. PaBHOYCKOpEeHHOE TpsSMOJIMHEHHOE ABIKeHHe. Y ckopeHue. CBoboaHOe ma-
nenue ten. Jluaamuka. Macca u cuna. B3aumoneiicteue ten. 3akoHbl JUHAMUKH. CWIBI B IPUPOJIE.
3aKOH BCEMHUPHOTO TAroTeHus. MMiynbc Tena. 3aKOH COXpaHEHUs MMITysbca. PeakTMBHOE IBHKE-
Hue. Mexannyeckas pabota. Momnocts. Mexanndeckas sHeprusi. Kuneruueckas sneprusi. Kuneru-
yeckas sHeprusi U pabota. IloTeHuManbHas 3HEpPrus B IpaBUTALIMOHHOM MoJe. 3aKOH COXPaHEHHs
ITOJTHOW MEXaHWYECKOM DHEPTUU.

OCHOBBI MOJICKYJISIDHON (PM3UKH H TEPMOANHAMMKH. ATOMUCTHYECKAs TEOPUS CTPOCHUS
BenecTBa. HaOmroieHust U OMbITHL, MOATBEPKAAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOEHHE BEIIECTBA.
Maccsl 1 pazMepsl Mosiekyd1. TennoBoe IBHKEHHE YacTull BeniecTBa. bpoyHoBckoe nsuxenue. Mne-
anbHBIM ra3. Temmeparypa Kak Mepa CpelHed KMHETUYECKOM SHEPIrHM YacTULl. YPaBHEHHE COCTOS-
HUS UAeanbHOro raza. Mozens xunkoctu. IloBepxHOCTHOE HaTsbKeHHE M cMaunBaHue. Kpucramnu-
yeckue u aMop(dHble BemecTBa. BHyTpeHHss sHeprus. Pabora u Temnooraya Kak crnocoObl H3MeHe-
HUS BHYTpeHHEH dHepruu. IlepBolil 3ak0H TepMoIMHAaMUKU. TemioBble MAIIMHBI U UX IPUMEHEHHE.

OCHOBBI JIEKTPOAMHAMHUKHU. B3aumonelcTBue 3apspKEHHBIX TeNl. DJIEKTPUYECKUU 3apsil.
3aKOH COXpaHEHMsI AIEKTpUYecKoro 3apsaaa. 3akoH Kynona. DiekTpocTaTnyeckoe mosie, ero OCHOB-
HBIE XapaKTEPUCTHKU U CBSI3b MeXy HUMH. [locTOSHHBIN anekTpudeckuil Tok. Cuiia Toka, Hamps-
KEHHE, JIEKTPUUECKOE CONTPOTUBIIEHHE. 3aKkoH OMa i ydacTKa JIEKTpUYecKor 1enu. MaruutHoe
II0JIE ¥ €70 OCHOBHBIE XapAaKTEPUCTHUKU. /[elicTBE MarHUTHOTO IOJIS Ha IPOBOJHUK C TOKOM. 3aKOH
AmMnepa. DneKTpoaBUraress. SBjaeHne 371eKTpPOMarHUTHOM HHTyKIUH.

Kosiedbanus u BosiHbl. CBOOOMHBIE KOJeOanus. [lepros, gacToTa U aMIIuTya KojeOaHUH.
I"apmonnueckue konebanus. MexaHHuecKue BOJIHBI U UX BUbI. 3BYKOBBIE BOJIHBI. YJIbTPa3BYKOBbIE
BOJIHBI. YJIBTPa3BYK U €r0 UCIOJIb30BaHNE B MeIUIMHE U TeXHUKe. CBOOOAHbBIE 3JIEKTPOMAarHUTHbIE
konebanus. KoneOaTenbHbI KOHTYp. DJIEKTPOMAarHUTHOE TOJ€. DJIEKTpOMarHuTHbIE BOJIHBL CKO-



POCTb AIIEKTPOMArHUTHBIX BOJH. Pa3BuTHE mpencTaBieHuil 0 MPUPOJAE CBEeTa. 3aKOHBI OTPAKEHUS U
npenoMiieHus cera. JInn3sl. @opMyiia TOHKOU JIMH3BL.

JaeMeHTHI KBaHTOBOM (pu3uku. KBantoBbie cBoicTBa cBeTa. KBanToBas runore3a [lnanka.
doroanexkrpuuecknii 3pdexr. Pusnka aroma. Mogenu ctpoerus aroma. OnbIT Pesepdopaa. Gusnka
aTOMHOTO siJipa W 3JeMeHTapHbIX YacTull. CocTaB UM CTPOEHUE aTOMHOrO sijpa. PannoakTUBHOCTD.
PanuoakTrBHBIC U3TYyYEHUS U UX BO3/CHCTBUE HA )KUBBIE OPTAHU3MBI.

Bcesiennas u ee 3Bosionus. CtpoeHue u pazputue Beenennoil. Mojenb pacmmpstonieics
Bcenennotii. [Tpoucxoxnenue Comnednoit cuctembl. CoBpeMeHHast Gu3nueckas KapTHHa MUpPa.
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2.3. TemaTnyeckuii JIaH U coaepxxkanue yueoHoro npeamera ECTECTBO3HAHUE

HaunmenoBanue pa3iejioB U TeEM

CopepixaHue y4e0HOro MaTepuaJa, JabopaTopHbie padoThl M NPAKTHYECKHE 3aHATHS, CAMOCTOSITEIbHAsI Pa60oTa 00y4arolMXcsi, KypcoBasi padora (IpoeKT)

Oo6Bbem
4acoB

YpoBenb
OCBOEHHS

1

2

XUMUA

Pazgen 1.00mas u HeopraHu4yecKkasi XUMHSI.

Tema 1.1.
BBeaenue.

Cooepacanue yuedbnoeo mamepuana:
XuMudeckast KapTHHa MUPa KaK COCTaBHAasl 4aCTh €CTECTBEHHO — HAYYHON KapTHHBI MUpa (OCHOBHBIE MOHSTHS, CYITHOCTHBIE XapaKTe-
pucTHKH). POsTb XMMUH B )KW3HH COBPEMEHHOTO O0IIECTBA: XUMHUS B OBITY, XMMUS B IPOMBILINICHHOCTH, B CEJILCKOM XO3SHCTBE.

CamMocTosiTe1bHast padoTa 00y4yaroumuxcsi:
- IPUBCIUTE NIPUMEPbI XUMUYCCKHUX peaKuHﬁ, C KOTOPBIMHU Bbl CTAJIKUBACTCCh B XKU3HHU.

0,5

Tema 2.1
OcCHOBHBIE IOHATHSA XH-
MHH.

Cooepoicanue yuebno2o mamepuana:

[penmer xumun. BemectBo. ATom. Monekyna. XUMHYECKHHA JIEMEHT. (OCHOBHBIE TIOHATHS, CYIIIHOCTHBIC XapaKTepucTUKN) [IpocTrie u
cJoHBIe BemecTBa.OCHOBHBIE 3aKOHBI XUMHUH: 3aKOH COXPaHEHUS MacChl BEIIECTBA; 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA; 3aKOH
ABoraJipo(0OCHOBHBIE MOHSTHSI, CYIIIHOCTHBIE XapaKTEPUCTUKH).

0,5

CamocrosiTesibHAs padoTa 00y4YalOIUXCs:
- paboTa co crpaBOYHOII I TEpaTypoi;

- H3y4eHHe JEeKIIMOHHOTO MaTeprana;

- CPAaBHHUTH MOJICKYJIY U aTOM.

0,25

Tema 2.2.
Ilepuoanueckasi cucrema
XHMHYECKHX 3JICMEHTOB
J. A. MenneneeBa.

Cooepocanue yuedbnoeo mamepuana:

OTKpBITHE TEPHOANIECKOTO 3aKOHA (OCHOBHBIE IOHATHSI, CYITHOCTHBIE XapakTepucTUkn). Ileprnonuueckas cucteMa XMMUYECKHX dJIe-
MeHTOB /]. 1. Menzaeneea. Ileproas! 31eMeHTOB: GOJIbIINE U MaJble. | pyNIibl 2IeMEHTOB: TIaBHbBIE U TTOOOYHBIE (OCHOBHBIE TOHATHS,
CYIIHOCTHBIE XapaKTEePUCTHKH).

0,25

IIpakTHyeckas padora:
3ananus o GOpMHUPOBAHUIO 3HAHUNA U YMEHHH (110 BEIOOPY MperofaBaTess):
- onpenenuth crpoeHure atoMoB Na, O, Mg no neproandeckoii cucteme XuMuueckux sneMenToB J[. 1. Meneneera.

0,25

CamocrosiTesbHast padoTa 00y4aOUIUXCS:
- U3yUYECHHUE NIEPUOIMYECKON CUCTEMBI XUMHUUECKUX 21eMeHToB JI. 1. Menneneesa;
- onpeieanuTh ctpoenre aromoB Ca, Cl mo neproanueckoii cucreme snemenToB JI.M. Menneneesa.

0,25

Tema 2.3
CrpoeHue BelecTsa.

Coodeporcanue yuebnoeo mamepuana.
KoBaseHTHas CBSI3b: HEMOJSIPHAS M MOJIAPHA (OCHOBHBIE TIOHSTHSI, CYIIHOCTHBIE XapaKTepUCTHKN). VIOHHAs CBsI3b. MeTammnueckas
cBs13b. BoytopoiHast ¢Bsi3b. OCHOBHBIC MOHSTHS, CYIIHOCTHBIC XaPAKTCPUCTHKU.

0,5

IpakTuyeckas padora:

3ananus o GOpPMHUPOBAHMIO 3HAHUHA U YMEHHH (110 BEIOOPY Mpero1aBaTess):

- OIPENeNIUTh BUJIBI XHMUYECKUX CBs3el B cieayromux coequaenusx: CH4, K20, N2, CO2;
- HapucoBatb cxembl CBsi3ell aTOMOB B MOJICKYJIaX.

0,5

Koumponvuas paboma: remnr 1.1-2.3:

BrlinosnHeHue NMCbMEHHBIX OTBETOB Ha BOMPOCHI MO pazzesiaM «OCHOBHBIE MOHATHS XUMUNY, «[leproaudeckas cucreMa XUMAYECKUX
anementoB J.M.MenneneeBay, «CTpoeHue BemecTBay. [IpumepHbie BOMIPOCHL: «JlaTh onpeaeneHus CIeayOmnuM MOHITHSIM: BEIIECTBO,
MOJIEKyJIa, aTOM, XUMHYIECKHH JIeMeHT»; «OXapaKkTepu3yiTe CBA3b MOJ0XKEHUS dJIEMEHTa B reproandeckoit cucreme J[.1. Menneneena
CO CTPOCHUEM aToMay.
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Camocmoamenvnasn paboma odoyuarowuxcsa:

-110100paTh MPUMEPHI BEIIECTB C PA3IMYHBIMU TUIIAMH XUMHUUYECKO# CBSI3Y;
-MIOBTOPEHHUE MPOUJICHHOTO MaTepHaa;

- paboTa Co CIPaBOYHO JUTEPATYPOI IS IIOATOTOBKU K KOHTPOJBHON padoTe.

Tema 2.4. Cooeporcanue yuebnoeo mamepuaia: 1
Bopa. PacTBopbl. Boma B mpupose, ObITy 1 Ha IPOU3BOJCTBE (OCHOBHEIC MTOHATHS, CYITHOCTHBIE XapaKTEepUCTHKH). DU3NIECKHEe H XMMUIECKAE CBOUCTBA
BOJIBI. ATperaTHble COCTOSHHS BOJIbI (OCHOBHBIC ITOHSTHS, CyITHOCTHBIE XapaKTEPUCTHKH).
CamocrosiTe1bHast padoTa 00y4aromuxcs: 0,5
- U3y4YeHHE JIEKIUOHHOTO MaTepuaa;
- ¢ KAKUMH XNMHYECKIMH CBOXCTBAMHM BOJIBI BBl CTAJIKABACTECH B OBITY?
Tema 2.5 Cooeparcanue yuedbnoeo mamepuana: 15
Heoprannyeckue coequ- | Knaccudukaiust HeOpraHuuecKHX COSANHEHUIT: OKCUBI, KUCIIOTHI, OCHOBaHMS, cosid. MeTaiuisl. O0mye pusndeckue 1 XAMUIEeCKUe
HEHHS. cBo¥icTBa MeTauIoB. Hemeramisl: o0mas xapakTeprUCTHKA TJIABHBIX ITOATPYIIT HEMETAIUIOB Ha IIPHMeEpe TaJloreHoB. BakHeiime coenu-
HEHHS METAJUIOB HEMETAJUIOB B MIPHPOJE U XO3AHCTBEHHON AEATEIFHOCTH YEJIOBEKa (OCHOBHBIC IOHATHS, CYIIIHOCTHBIE XapaKTEPHUCTH-
KH).
IIpakTuyeckas padora: 0,5
3aanus 1o GOpMUPOBAHUIO 3HAHUH M YMEHHH (10 BEIOOPY TpenoiaBaTeis):
- OMPE/ICTNTh K KAKAM KIaccaM HEOPraHHYeCKHX COSAMHEeHHUit oTHOCATCs cnenyromue Betnectsa: H2CO3, NaCl, SiO2, K20, Ca(OH)2;
- HAMCaTh TPHUMEPHI PeaKkIuii COSINHEHHS METAJUIOB ¢ HEMETAIIAMH, METAJJIOB C BOJOH.
Konmponvnas paooma: temoi 2.4.-2.5: 1
BrImoHeHNe MMCHEMEHHBIX OTBETOB Ha BOTIPOCHI 10 pasnenaM «Boma. PactBops», «Heopranndeckue coenuHeHus». [IpuMepHbIEe BO-
mpockl: «OxXapakTepu3ynTe (pu3udecKie CBOMCTBA BEMIECTB ¢ METAUTMUSCKUM THIIOM CBSI3U»; «POJIb BOIBI B )KU3HEICIATEIIFHOCTH YEJI0-
BEKay.
CamocrosiTesibHasi padoTa 00y4YalOUIUXCS: 15
-CPaBHHUTH CBONCTBA HEMETAJJIOB U METAJLIOB;
-[IOBTOPEHHUE MPOHJICHHOTO MaTepHaa;
- paboTa cO CIPaBOYHOM JIMTEPATYPOH ISl MOATOTOBKH K KOHTPOJIbHOW padoTe.
Paznen 3.0prannyeckasi XumMus.
Tema 3.1. Cooepocanue yuedbnoeo mamepuana: 1
Teopus A. M. Bytaepo- | Oco6eHHOCTH OpPraHMYECKHX COSANHEHUH (OCHOBHBIE IOHATHSL, CYIITHOCTHBIE XapakTepHCTUKN). OCHOBHBIE TIOJIOKEHUS TEOPUH CTpOe-
BAa. HUs OpraHndeckux coeaunenuii A.M. bytneposa.
Yraesoaopoasl. CamocmoamenvHnasa paboma odyuarouuxca: 0,5
- I3Y4CHUE JCKIIMOHHOTO MaTepraa.
Tema 3.2. Cooepocanue yuednoeo mamepuana: 0,75
YriaeBoaopoasbl. [IpenenbHble U HENPeAEIbHbIE YTIIEBOJOPO/Ibl (OCHOBHBIE IIOHSTHUS, CYIIHOCTHBIE XapaKTEePUCTUKH). [IpUpOIHbIE NCTOUHUKH YTIIEBOIO-
PpOIIOB (OCHOBHEIE MTOHATHS, CYITHOCTHEIC XapaKTEPUCTHKH).
IMpakTuyeckas padora: 0,25
3anganus 1o GOpMUPOBAHUIO 3HAHUN M yMEHHUH (10 BEIOOPY TpeToiaBaTeis):
- K KaKHM KJIaccaM YTIIEBOJIOPOJIOB OTHOCATCS cienyromue coenunenus: C4H10, Cs5H10, C3Hs;
- IOKa3aTh CTPOCHUE ITHX BEILIECTB.
CamocrosiTe1bHast padoTa yJamuxcs: 0,5

- CpaBHUTH 001IMe GOPMYITBI PEAEIBHBIX U HETPEIENIBHBIX YIIIEBOIOPOIOB,
- JUTA KaKWX TPy yTIIEBOJOPOIOB XapaKTepHBI peakiuu nprcoenuHenns? OObsICHNTE: TodemMy?;
- JUI KaKUX YIJI€BOAOPOAOB XapaKTEPHbI TOJIbKO PEAKIIUU 3aMEICHHs?
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Tema 3.3.
Kucaopoacoaep:kauiue
OpraHuYecKHe coexuHe-

HUs.

Cooeporcanue yuedbnoeo mamepuaia:

IMpencraBuTenn KHACIOPOICOICPKANINX OPTAHUMICCKUX COCTMHCHMM: METHIIOBBIN M 3THJIOBBIM CIIUPTHI, TIIHIEPHH, YKCYCHAS KHCIIOTA,
CITOXHBIE AQUPBI, )KUPBI (OCHOBHBIE TIOHATHS, CYIHOCTHBIC XaPAKTEPUCTHKH). YTIEBOIBI: TIIOK03a, PPYyKTO3a, KpaxMmall, [eJuIroI03a
(OCHOBHBIE TIOHSTHSI, CYIIIHOCTHBIE XapaKTEPUCTHKH)

Camocmoamenvnasn paboma ooyuarowuxcsa:
- KAKHMe M3 KHCIIOPOJCOACPKAIIMX OPTaHMIECKUX COSTUHEHHH BBl HCIIONb3yeTe?;
- CPAaBHHTE COCTAB KaPOOHOBBIX KHUCIIOT M CIIOMKHBIX JKUPOB.

0,5

Tema 3.4.
A3oTcoaepikaniue opra-
HHYECKHE COeTHHEHH .

Cooeporcanue yuebnoeo mamepuaia:
AMUHBI, aMHHOKHUCIIOTHI, OeNTKH (OCHOBHBIE TIOHATHSA, CYIIIHOCTHBIC XapaKTepucTHKH). CTpoeHHe OeTKOB (OCHOBHBIE TOHATHS, CYIIl-
HOCTHBIE XapaKTEPUCTHUKH).

0,5

CamocrosiTe1bHast padoTa 00y4aromuxcs:
- U3y4eHHe JEKIIMOHHOTO MaTepuaa.

0,25

Tema 3.5.
IInacTMacchl M BOJIOKHA.

Cooeporcanue yuedbnoeo mamepuana:
[MonsTHe 0 IUIacTMaccax ¥ XUMHUYECKUX BOJIOKHaX. HaTypalibHbIC, CHHTETHYECKHE U HCKYCCTBEHHBIE BOJIOKHA (OCHOBHBIC MOHATH,
CYIIHOCTHBIE XapaKTEPUCTUKH).

05

Konrpoabnas padora: Tembr: 3.1-3.5:

BrImoHeHNe MMCHBMEHHBIX OTBETOB Ha BOTIPOCHI 1o pasznenam: «Teopus A.M. BytiepoBay; «YrmeBomopoasn»; «Kucmopoaconepxarime
OpTaHUYECKHE COSANHCHH»; «A30TCOIepKAIIIE OpraHnIeckue coennHeHms»; «[lmacTMacch n BojgokHay. [IpumepHbie Bompocs: «Oc-
HOBHBIC OJIOXKeHUs Teopud A.M. Bytiepoay; «Uto nmpencTaBisitoT co0oit 6enku?y; «UTo Takoe BOJIOKHA?Y.

CamocrosiTesibHAst padoTa 00y4arOUIUXCS:

- IPUBECTH MIPUMEPHI HCIIOIB30BAHMS TIACTMACC W UCKYCCTBCHHBIX BOJIOKOH B OBITY;
- MIOBTOPEHUE MPOIIEHHOT0 MaTepuaa;

- paboTa cO CIPaBOYHOM JIMTEPATYPOH ISl MOJTOTOBKH K KOHTPOJIBHOM padoTe.

0,75

Paznea 4. XuMus ¥ ;KU3Hb.

Tema 4.1.
XuMMSA ¥ OPraHu3M 4Ye-
JIOBEKa.

Cooeparcanue yuedbnoeo mamepuana:

XUMITYECKUE HIEMEHTHI B OpTraHU3Me YeT0BeKa (OCHOBHBIC TIOHATHS, CYIIIHOCTHBIC XapaKTepucTukn). OpraHnvecKkrue U HeopraHude-
CKHe BelecTBa (OCHOBHBIE TIOHSATHUS, CYITHOCTHBIE XapaKTepUCTUKHN). OCHOBHBIC KU3HEHHO HEOOXOIUMBIE COSTUHEHUS: OCITKH, YKUPHI,
YTI€BOJIbI U BUTAMUHBI (OCHOBHBIE MOHSTHS, CYIIHOCTHBIE XapaKTEPUCTUKH). MUHepanbHbIe BEMIECTBA B MPOAYKTaX MUTAHUSI (OCHOB-
HbIE MTOHSATHSI, CYIIIHOCTHBIE XapaKTEPUCTUKH).

CamocrosiTesbHast padoTa 00y4aAOUIUXCSH:
- H3y4eHHe JEeKIIMOHHOTO MaTeprana;
- KaKWE€ U3 NMCPCUUCICHHBIX COGZ[I/IHGHI/Iﬁ BXOJAT B pallMOH BAlICTO MATaHUA?

0,5

Tema 4.2.
Xumus B ObITY.

Coodeporcanue yuebnoeo mamepuana.
Bojia (0CHOBHbIE MOHSITHS, CYIIHOCTHBIE XapakTepucTuku). KauectBo BoIbI. MOIOIIIKE U YUCTSIUE CPeCTBA (OCHOBHBIC MOHSITHS,
CYIIHOCTHBIE XapakTepucTUKH). [IpaBuiia Ge30macHoi paboThl CO CpeICTBAME OBITOBOM XUMHH.

Koumponsnasa paooma: tempi:4.1-4.2:
BrinosHeHe MMCbMEHHBIX OTBETOB Ha BOMPOCHI 10 pasjieniaM: « XUMHUsSI 1 OPTaHHU3M UelloBeKay; «XuMus B ObITY». [IpumMepHbIe BoIpo-
cbl: «Oprannyeckre BEIIECTBA B MPOAYKTaX NUTaHMs»; «[IpaBuiia 6e30nacHOCTH pabOThI CO CPEICTBAMH OBITOBOI XMMHUMY.

CamocrosiTe1bHast padoTa 00y4aromuxcs:

- IIOATOTOBUTH COO6H.I€HI/IC Ha OJIHY U3 TEM! «anesomﬂ 1 UX POJib B JKUBOU IIpUPOAE», (()KI/IpBI KaK IMMPOAYKTHI ITIUTAHUA U XUMHUYCCKOC
ceIpbey; «CHHTETHYECKHE MOIOIINE CPEACTBA: TOCTOMHCTBA M HETOCTATKI;

- IOBTOPEHHE MIPOIIEHHOI0 MaTepHana;

- paboTa co CPaBOYHOM JIMTEPATYPOH JJIsl HOATOTOBKH K KOHTPOJBHOHN padoTe.

HToro yacon ayxunopnoﬁ M CAMOCTOSITEJIbHOI paﬁoTu

16+8
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PU3BUKA

Paznen 1. BBenenune. MexaHuKa

Tema 1.1. Cooepoicanue yuebnozo mamepuana. 1
Kunemarunka ®uznka — (yHIaMEHTaNIbHAS HayKa O MpupoJe. EcTecTBeHHO-HAayYHBIM METO TIO3HAHUS, €TO0 BO3MOXXKHOCTH M TPAHHUIBI IIPHMEHUM O-
ctr. EANHCTBO 3aKOHOB MPUPOJBI M COCTaBa BemecTBa BO BeeneHHo. OTKphITHS B (PU3HMKE — OCHOBA MPOrpecca B TEXHUKE M TEXHOIIO-
THH NTPOU3BO/ICTBa. MexaHndeckoe Jpmkenue. Cucrema orcueta. Tpaekropus newkenus. [Tyts. [lepemenienne. PaBHoMepHOE npsiMo-
nuHelHoe aBrxkeHne. CkopocTb. OTHOCHTENBFHOCTh MEXaHWYECKOTO JIBHKEHHS. 3aKOH CIIOXKEHUs ckopocTeld. CpesHssl CKOpOCTh MpH
HEpaBHOMEPHOM JIBM)KEHHH. MTHOBEHHAs! CKOpOCTh. PaBHOyCKOpEHHOE NpsSMOJIMHEWHOE JBIbKeHHe. Y ckopenne. CBoOOIHOE MasieHne
Tell.
IIpakTnyeckas padora: 1
- pelIeHue 3a/1a4 Ha paBHOMEPHOE U PAaBHOYCKOPEHHOE JIBIKCHHUE, IBM)KEHHE Teja, OPOLIEHHOTO MOJ] YIJIIOM K TOPU30HTY
CamocTosiTe1bHasi padoTa 00y4Yarouxcs: 1
- IOBTOPEHHUE NPOWAEHHOTO MaTepuaa;
- IOTOTOBKA cooOmeHni «Bennyaiimme oTKpeITHS Gu3nkm», «/IBmkeHne Tena nepeMeHHO Macchl», «3aKOHbI COXpPaHEHHUS] B MEXaHH-
Ke», «KOHCTpyKIMOHHAsI MPOYHOCTh MaTepuala u €€ CBA3b CO CTPYKTYpoil», «MeToabl onpeneneHus IoTHOCTHY, HanoTexHomorns —
MEKANCIUIUIMHAPHAS 007acTh (pyHIAMEHTANBHOW M NMPUKIAJHOM Haykd M TeXHHKH», «CoBpeMeHHas (hu3nuecKkas KapTHHA MHpPay,
«OTKpHITHS B (PM3UKE — OCHOBA NTPOTPECCA B TEXHUKE U TEXHOJIOTHUH MPOU3BOJICTBAY;
- pemreHue 3a1a4 1o reMaM «KnHemarnkay, «/{nHamukay, «3aKoHbI COXpaHEHHUSY;
- U3y4YeHNUE JEKIMOHHOTO MaTepuasna
Tema 1.2. Cooepoicanue yuebnozo mamepuana. 1
Junamuka Macca u cuna (OCHOBHBIE HOHSTHS, CYITHOCTHBIC XapaKTepUCTHKH). B3anmoneiictBue Ten (OCHOBHBIC MOHSTHS, CYITHOCTHBIE XapaKTe-
PHUCTHKH). 3aKOHBI IMHAMUKHN (OCHOBHBIE TTOHATHS, CYITHOCTHBIE XapaKTepucTHKN). CHIIBI B IpUpoie. 3aKOH BCEMHUPHOTO TSATOTEHUSL.
IIpakTnyeckas padora: 1
- pelIeHye 3a1a4 Ha NpuMeHeHue 2 3akoHa HploTtona
CamocrosiTejibHast padoTa 00y4aIOUIUXCH: 1
- 3y4YeHHue JEKIIMOHHOTO MaTepuala;
- peleHue 3a/1a4 Ha npuMeHeHue 2 3akoHa Hprotona
Tema 1.3. Cooeporcanue yuebno2o mamepuana. 0,5
3akoHbI coxpaneHust B | MIMnynbc Tena (OCHOBHBIC MOHSATHS, CYLIIHOCTHBIE XapaKTEPUCTHKH). 3aKOH COXPAaHEHUs UMITyJIbca. PeakTUBHOE JIBUKEHHE (OCHOBHBIE
MeXaHUKe MOHATHS, CYITHOCTHBIE XapaKTePUCTUKH). MexaHnueckas paboTta (OCHOBHBIE MOHATHS, CYITHOCTHbBIE XapaKTEPUCTHUKH). MOUTHOCTH (OC-
HOBHBIE TIOHATHSA, CYIHOCTHBIC XapaKTepUCTUKH). Mexanudeckas 3Heprus. Kunerndeckas sHeprusi. Kunernueckas sHeprust U pabora.
HOTCHHHaHBHaH OHEPIUs B rpaBUTALTMOHHOM II0JIE. 3akoH COXpaHCHUA MOJTHOM MEXaHUYECKOU OHEPIUH.
IpakTuyeckas padora: 0,5
JlabopatopHsie paboTsl: Nel. «Onpenenenue BpeMeHN peakiuu pykm», Ne2. «V3ydeHue paBHOYCKOPEHHOTO IBHKCHHSD)
CamocTosiTeJbHast padoTa 00y4arOIIUXCH: 0,5

- IOJITOTOBUTH coo0IIeHUs Ha TeMy «Dusuka B Jlp. ['permmy, «dusnka B Poccum» u T.1.

Pazgen 2. OcHOBBI MOJIEKYJISPHOI QU3NKH U TEPMOAUHAMUKH

14




Tema 2.1 Coodeporcanue yuebHo2o mamepuaia: 15
Monexkyasipuas ¢pusuka | ATOMHCTHYECKAs] TEOPHSI CTPOCHUS BEIIECTBa (OCHOBHBIE ITOHSTHSI, CYIIHOCTHBIC XapaKTepUCTHKHN). HaOuoaeHust U ONbITHI, TOATBEP-
JKTAIOIIIE AaTOMHO-MOJICKYJISIPHOE CTPOCHHE BellecTBa. Macchl U pasMepsl MOJICKYJ1. TeIioBoe ABMKCHHUE YacTHUI] BelecTBa. BpoyHOB-
ckoe nBmkeHue. MneansHbiil ra3. TemmepaTypa Kak Mepa CpeHel KHHETHYSCKOW SHEPTUU YacTHUIl. Y PAaBHEHUE COCTOSIHUS UICATBHOTO
ra3a. Mopens xxuakocti. [loBepxHOCTHOE HATSHKCHNE B cMaunBaHue. Kprucrammmaeckre u aMop(HBIE BEIIEeCTBa.
TpakTu4eckas padora: 05
- pemenue 3aga4 no reMaM «OcHoBel MK Ty, «I"a30BbIC 3aKOHBI»
CamocrosiTe1bHasi padoTa 00yYarouXCs: 1
- MOTOTOBKA coo0meHnsT «becKOHTaKTHBIE METOABI KOHTPOIIS TEMITEPaTyphl», «BriusHie n1edexToB Ha GU3NIecKre CBOHCTBA KPH-
CTAJUIOBY, «OKunkue kpuctaimsy, «I1ma3ma — deTBepToe CoCTOSHUE BemecTBay, «[IpiMeHeH e KUIKAX KPUCTAIIOB B IPOMBIIIIIICH-
HOCTHY, «I[Ip0oOIeMbI SK0IOTHH, CBA3aHHBIE C UCIIOIH30BAHMNEM TEIUIOBBIX MAIINHY, « DU3HUECKHE CBOIICTBAa aTMOC(EPHI»;
- pemmenwne 3anad no reMaM «OcHoBel MK Ty, «I"a30BBIe 3aKOHBI»
Tema 2.2. Cooepoicanue yuebno2o mamepuana. 0,5
TepMmoanHAMHUKA BuyTpeHsss saeprus (OCHOBHBIC MOHSATHS, CYIIHOCTHBIC XapaKTEpUCTHKH). PaboTa u TermiooTaaya Kak CocoOBI H3MEHEHUS BHYTPCH-
HEl sHepruu (OCHOBHBIC MOHSTHSA, CYITHOCTHBIE XapaKTepUCTHKH). [IepBEIif 3aK0OH TEPMOJMHAMUKH (OCHOBHBIC MOHSTHS, CYIIIHOCTHBIC
XapaKTepUCTHKH). TeIUIOBbIe MALIIMHBI U X TIPUMCHEHHE.
Konmponvnaa paooma: 05
- pemmenne 3agad o ocHoBaM MKT, Ha npuMeHeHHe ra30BBIX 3aKOHOB, HA paBHOYCKOPEHHOE TBIDKCHUE
CamocrosiTejibHast padoTa 00y4aIOIIUXCH: 0,5
- MOATOTOBHUTE co0OIIeHus Mo TeMaM «OcHoBbI MKT», «I"a30Bble 3aKOHBI»
Pasnes 3. OCHOBBI 2JIEKTPOAMHAMMKH
Tema 3.1. Cooepoicanue yuebno2o mamepuana. 1
DJIEKTPOCTATHKA B3anmopelicTBre 3apsHKeHHBIX Tel (OCHOBHBIC TOHSTHA, CYITHOCTHBIC XapaKTEPHCTHKH). DICKTPUISCKUH 3apsa (OCHOBHBIC MOHSTHS,
CYIIHOCTHBIE XapaKTEPUCTHKH). 3aKOH COXPaHCHHS IEKTPHUECKOTO 3apsaaa. 3akoH KymoHa. DJIeKTpocTaTHIeCKoe MOJie, €T0 OCHOBHBIE
XapPAKTEPUCTHKH U CBSI3b MEIKIY HUMHU.
CamocrosiTejibHast padoTa 00y4aIOUIUXCH: 0,5
- I3y4YeHUE JIEKIIMOHHOTO MaTepuarna;
- perieHne 3aa4 Ha 3akoH Kynona
Tema 3.2. Cooepoicanue yuebno2o mamepuana: 1
IMocTosiIHHBIH TOK [TocTosiHHBIN 27eKTpUUECKUN TOK (OCHOBHBIE TMOHSTHS, CYIIHOCTHBIE XapakTepucTuku). Cuiia ToKa, HamlpshDKeHHUE, dJEKTPHUECKOE CO-
MPOTUBJICHHE (OCHOBHBIE MOHSTHSI, CYIIIHOCTHBIE XapaKTEPUCTUKH). 3akoH OMa sl yJacTKa dJIEKTPUIECKON eI .
IIpakTnyeckas padora: 1
- JJabopatopnast pabota: Ne3 «M3yuenue 3akona Oma. [lapamienbHoe U OCIeI0BATENBHOE COSTUHEHUE TTPOBOHUKOBY
CamocrosiTejbHast padoTa 00y4aroIIuXcs: 1
- MOATOTOBKA co0OMeH s o TeMaM «Bemnmkue ¢usnkm», «[1oCTOSHHBIN U IEPEMEHHBIN TOK», «OTKPBITHE JIEKTPUIECKOTO TOKAY)
Tema 3.3. Cooeporcanue yuebnoco mamepuand. 15
MarHuTHOe moJjie MarautHoe ToJie ¥ €T0 OCHOBHBIE XapaKTepUCTUKU. JleficTBIE MAarHUTHOTO TOJIS HA TIPOBOJIHUK C TOKOM. 3aKOH Amriepa. DIeKTpOIBH-
raresib. SIBICHHUE 3JICKTPOMArHUTHONW MHIYKIIMK (OCHOBHBIC TIOHSATHSI, CYIITHOCTHBIC XapaKTCPUCTUKH).
IpakTuyeckas padora: 0,5

- pCIICHUE 3a1a4 110 TEME <<3J'ICKTpOMaFHeTI/I3M»
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CamocrosiTe/bHast paboTa 00y4aIOIIUXCH:
- MOATOTOBKA COOOIICHMS IO TeMe «AKYCTHUYECKIE CBOWCTBA ITOJTYTIPOBOTHUKOBY, « BUIIOJISIpHBIE TPaH3UCTOPED», «BUIsI 3NekTpude-

CKHUX pa3psAmoB. DIEKTPUUECKUE Pa3psiIbl Ha CIyk0e deroBekay», «3akoHsl Kupxroda st anexktpudaeckoil nenn», «Vcmnons3zoBannue
3JIEKTPOIHEPTHH B TPAHCIIOPTEN, «MOTHNSA — Ta30BbIH pa3psi B IPUPOJHBIX YCIOBUAX», «OTKPHITHE U IPUMEHEHHE BHICOKOTEMITEpa-
TYPHOH CBEPXIPOBOANMOCTIY, «IlepeMeHHBIN 3JEKTPUIECKUH TOK U €r0 MpUMEHEeHHe», «[1omynpoBoJHNKOBbIE JaATINKH TEMIIEPaTy-
pb», «[Ipupona GpeppomarneTnzmay, « JKOJIOTUIECKHE IPOOIIEMBI U BOBMOXHBIC MTYTH UX PEIICHUN», « DIEKTPUUECTBO B )KUBBIX Opra-
HU3Max»;

- U3y4eHUe JIEKIMOHHOTO MaTepuana

Pasznen 4. Kojied0anusi 1 BOJIHBI

Tema 4.1. Cooeporcanue yuebno2o mamepuana. 0,5
Mexanudeckue koyepa- | CBoOGoxHble KoneOanns. (OCHOBHbIC IOHATHS, CYLITHOCTHBIE XapakTepucTHKH) [lepnon, dacTora n ammnTyna Konebanuil. ['apmonnte-

HUS ¥ BOJIHBI cKkue KojieOaHMsi (OCHOBHBIE TOHATHS, CYIIHOCTHBIE XapaKTePHCTHKK). MeXaHW4eCKHUe BOJHBI U MX BHJBI. 3BYKOBBIE BOJHBL YIIbTpa-
3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €T0 UCIONB30BaHUE B MEIUIMHE U TEXHUKE.
IIpakTnyeckas padora: 15
- Jlabopatopnas padota: Ned «3ydeHune koieOaHUH HUTSHOTO MasTHHKAY;
- peleHue 33/1a4 Ha KoJiebaHWe HUTSHOTO M NPYKHMHHOTO MasiTHUKA
CamocTosiTe1bHasi padoTa 00y4YarouXcs: 1
- U3y4eHHe JICKI[HOHHOTO MaTepHana;
- MOATOTOBKA coobmennit «KpuBrie paBHOW TPOMKOCTH, 3aK0H Bebepa-Dexnepay, «Du3nka u My3bIKay, «YIbTpa3ByK (IIOTyICHHUE,
CBOWCTBA, IPUMEHEHHE)»

Tema 4.2. Coodeparcanue yuebnoeo mamepuaia: 0,5
DaekTpoMarHuTHbie KO- | CBOOOIHBIE AIEKTPOMArHUTHBIE KOJieOaHMsl (OCHOBHBIE MOHATHS, CYLITHOCTHBIE XapakTepucTuky). KonebaTenbHblil KOHTYp (OCHOBHBIE
Jedanns u BOIHbL. CBe- | TMOHATHSA, CYITHOCTHBIE XapaKTEPUCTUKH). DIEKTPOMarHuTHOE MoJjie (OCHOBHBIC OHATHSA, CYIIHOCTHBIE XapaKTePUCTHKH). DIIEKTpoMar-

TOBBIE BOJIHBI. JIUH3BI HHUTHBIE BOJIHBI (OCHOBHBIE HOHATHS, CYIIIHOCTHBIE XapaKTepUCTHKH). CKOPOCTh 3MEKTPOMArHUTHBIX BOJH. Pa3BuTHE MpencTaBIeHUN O
MIPUPOJE CBETA. 3aKOHBI OTPAXKEHUS U IIPeIoMIeHuUs cBeTa. JInH3pl. DopMysa TOHKOM JTUH3HL.
IpakTnyeckas padora: 0,5
- JJabopatopnast pabota No5. «/3ydenne HopMyIbl TOHKOH JIMH3BIY;
- pelieHue 3a/1a4 Ha (OopMyJTy TOHKO# JIMH3BI U (JOPMYITy yBEIHYEHHUsI
CamocrosiTesibHasi padoTa 00y4aouuxcs: 0,5
- MOATOTOBKA coo0meHus o TeMaM «DoToarmapaty, «JIna3by, «[IpuHmumn [oiirercay, «YpaBaeHus Makcemiay, «DOTo3IeMEHTEI,
«CoBpeMeHHBIE CPEJICTBA CBS3M», «CBET — AIIEKTpOMarHuTHas BoJHa», «COBpEeMEHHAs CITYTHUKOBAS CBS3bY
Pasnea 5. DiieMeHTbI KBAaHTOBOM (U3HUKH U TEOPUHU OTHOCUTEIbHOCTH
Tema 5.1. Cooepoicanue yuebno2o mamepuana. 2
DaemenThl KBanTOBOM | KBaHTOBBIE CBOliCTBA cBeTa. KBaHTOBast rumoresa [lnanka. ®oTtosnekrpudeckuii 3pGpekt (OCHOBHBIE MOHSITHUS, CYIIHOCTHBIE XapaKTepu-
¢u3uku u Teopuu oTHo- | cTikH). ®Pu3uka aroma (OCHOBHBIE TOHSTHS, CYIIHOCTHBIE XapakTepucTuku). Mozxenu crpoenus aroma. OmeiT Pesepdopna. dusnka
CHTEJTbHOCTH aTOMHOTO s/pa M 3JeMeHTapHbIX YacThi. CocTaB M CTPOCHHE aTOMHOTO sipa. PajinoakTHBHOCTH (OCHOBHBIE NMOHSTHS, CYIIHOCTHBIC
XapaKTepUCTUKH). PasinoakTHBHBIE U3ITyYeHUS M MX BO3JEHCTBHE HA KHMBbIE OPTaHU3MBL. M3mydeHue U crieKTpsl (BUIBI N3ITyUeHHUH, HC-
TOYHHUKH CBETA, CHEKTPbl M WX BHUJBI, CIIEKTPAIBHBIN aHaN3). DJIEMEHTHl TECOPUM OTHOCHTEIHHOCTH (3aKOHBI 3JIEKTPOANHAMHUKH W
HPUHIUIT OTHOCUTEJILHOCTH, ITOCTYJIaThl TEOPHH OTHOCHUTEIBHOCTH, PEJITHBUCTCKAs INHAMUKA, CBSI3b MEXKLY Maccoi M 3HEpruei).
15

IIpakTnyeckas pabdora:
- pemenue 3aga4 no CTO;
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- U3y4YCHHUC JICKIITUOHHOI'O MaTepuraja

CamocTosiTe1bHasi padoTa 00y4YarouXCcs: 2
- IOJITOTOBKA COOOMIEHHs 1o TeMaM «Bo3neiicTBue panuonsnydeHus», «KATOMHBIH peakTop», «SlnepHas sHepreTuka B Hikeropoackoii
obnactuy, «YIpaBiseMblil TEPMOSIEPHBIA CHHTE3», «YCKOPHUTEIH 3apsDKEHHBIX YaCTHID, «AJIbTEpHATHBHAsI SHEPreTHKa», « ATOMHAs
¢usuka. M3otonsl. [IpuMeHeHne pagroaKTHBHBIX H30TOMOBY
KonTponbHas padora: 0,5
- pemenne 3amau Ha CTO, konebanwms, 3akoH OMa u 3akoH KyroHa, michMeHHBIH 0TBeT Ha Bompockl o TeMam «[loctymatsr CTOw,
«QnexTpomaraeT3My, «Kosnebanus n BomHbI», «KBanTOBas usnkay
HTOro KoJu4ecTBO YacoB Ay IMTOPHON U CAMOCTOSITEJbHOI padoThl | 20+10
BHUOJIOT' U
Pa3nen 5. BuoJjiorusi — COBOKYMHOCTh HAYK O ;KMBOM Npupoje.
Tema 5.1. Cooepoicanue yuebnoeo mamepuana: 2
/KuBasi npupoaa kak JKusas npupoa (OCHOBHBIE TOHATHUS, CYIIHOCTHBIE XapaKTePUCTHKHU). MeTo bl UCCIeIOBaHUS >KUBOM MpUposl. OnpeaeseHue KU3HH.
00beKT u3yueHusi 0M0J10- | YPOBHH OpPTaHHU3AINH )KUBON MaTepHH (OCHOBHBIC IIOHATHSI, CYIIIHOCTHBIE XapaKTEPHCTHKH).
THH. Koumponvuaa paboma: tema 5.1: 1

BrinonHeHe NMCHbMEHHBIX OTBETOB Ha BOMPOCHI 0 paseny: «’Kupas nmpupoa kak 00beKT u3yueHus: Ouonorumny. [IpumepHsie Bonpo-
cbl: «OCHOBHBIE IPHU3HAKH KUBOTOY; «IloueMy >KMBbIE OPraHU3Mbl CYMTAIOT OTKPBITHIMU CHCTEMaMH?.
CamocTosiTeIbHASI pad0Ta 00YYAIOLIUXCH: 1,5
- OTBETHUTH Ha BONPOCH!: «Kakue KpuTepuu JiekaT B OCHOBE BBIJICIICHNUS Pa3IMIHBIX YPOBHEH OpraHU3aluH KHUBOTO7;
«[ToyeMy )XHBbIE OPraHU3MBI CHUTAIOTCSI OTKPBITBIMU CUCTEMaMHU?»;
-[IOBTOPEHNUE MIPOHJCHHOTO MaTepHaa,;
- paboTa co CIIPaBOYHOM JIMTEpATypPOH JUISl IIOATOTOBKH K KOHTPOJILHOH padoTe.

Tema 5.2. Cooepoicanue yuebnoeo mamepuana: 6

Kaerka. OCHOBHBIE MOJIOKEHUsI KJIETOYHOH Teopun. KiteTka — cTpykTypHO-()yHKIIMOHAIbHAS equHuIa )Ku3HH. CTpoeHue kieTkn. OCHOBHbIE
CTPYKTYpHBIE KOMIOHEHTHI KiIeTKH. KitetouHoe sapo u ero pynkuun. CTpykTypa 1 (yHKIMH XPOMOCOM. AYTOCOMBI M TIOJIOBBIE XPOMO-
coMbl. bruonoruueckoe 3HaueHHEe XUMUYIECKHX 3JIeMEeHTOB. Heopranndeckne u opraHn4eckre BemecTBa B cocTaBe KieTok. CTpoeHune
HYKJICOTHAOB U CTpyKTypa noiuaykieoTuaHbix renei JIHK u PHK, u AT®. Bupycs u 6akrepuodaru. Bupycs! — Bo30yaurenu uH-
(eKIMOHHBIX 3a00JIEBaHUM, TOHATHE 00 OHKOBHPYCAX.
Kontpoabnas padora: Tema 5.2: 1
BrinosHeHe MMCbMEHHBIX OTBETOB Ha BOMPOCHI 1o pazjeny: «Kierka». [IpumepHbie Bonpockl: «UTo SBISETCS MOHOMEPOM HYKJIEHMHO-
BBIX KHCJIOT?»; «Y CTaHOBUTE COOTBETCTBUE MEXIY OPraHOWAaMH U UX XapaKTEePHBIMH OCOOCHHOCTIMUY.
CamocTosiTeTbHAsI pad0Ta 00YYAIOLIUXCH: 3,5

- ZIOKa3aTh, YTO KJIETKA SBJIETCS CTPYKTYPHOH 1 (QyHKIIMOHAIBEHOM €MHUIIEH )KIUBOH MaTepu;
- cpaBHUTH Mostekysl JIHK u PHK (HaliTi cxoacTBa u pa3nu4us);

- IOCTPOUTH BTOpYIO 1iemb pparmenta nenu JJHK, koTtopas uMeer ciepyronmii cocras:
-A-T-A-T-T-L-A-T-A-;

-IOBTOPEHNE MPOHACHHOTO MaTepHaa;

- paboTa CO CIIPaBOYHBIM MaTEpUaIOM JUIsl TIOATOTOBKH K KOHTPOJILHOM padoTe.
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Tema S.3.
Opranusm.

Cooeporcanue yuedbnoeo mamepuaia:

OpranusMm — equHoe 1enoe. OOMEH BEIeCTB U dHEPTUel ¢ OKpyxarorei cpenoit. CiocoOHOCTh K CaMOBOCTIPOU3BEIeHUIO. JleneHre
KJIETKH — OCHOBA POCTa, Pa3BUTHA U Pa3MHOKCHHUS OPTaHU3MOB.. bectooe 1 mooBoe pa3sMHOKEHHE OpraHn3MOB. OIUIOZOTBOPEHUE.
Ero 6uonornueckoe 3Hayenue. IloHsTie 00 MHANBUIYaIbHOM, SMOPHOHAIBHOM U TOCTIMOPHOHAIBHOM pa3Buthu. [IpeacraBnenus o
HACJICICTBEHHOCTH 1 M3MEHIMBOCTH. | eHeTHYecKass TepMUHOJIOTHS M CHMBOJIMKA. 3aKOHOMEPHOCTH Hacienoanus. HacienoBanue
MIPU3HAKOB Yy deoBeka. CIeTIICHHOE ¢ TT0JIOM HacliefoBaHue. HacnencTBeHHbIe O0IE3HN YeI0BeKa, UX IPHYNHEI U P O(HITaKTHKA.
I'eHeTnueckue 3aKOHOMEPHOCTH M3MeHUMBOCTH. Kiaccuduxarus popm nsmenunBocty. [Ipenmer, 3aqauu 1 METO/IBI CENIEKIMU. YUeHHE
H. 1. BaBuiioBa 0 neHTpax MHOT000pa3ws U IPOUCXOXKICHHUA KyJIbTYPHBIX pacTeHUH. BroTexHOI0THSA, €€ JOCTIKEHHS, TIEPCIIEKTUBEI
pa3BUTHSL.

[pakTuyeckas padora:
3ananus 1o GOpMUPOBAHUIO 3HAHUN M YMEHHH (110 BEIOOPY TIperoiaBaTeis):
- peuIeHHe IeMEHTapHbBIX TeHETHYESCKUX 3a1aY.

KontpoabHnas padora:

- peleHue 3a1ay;

- Tema 5.3.

1 .Pemenne B TMChbMEHHOM BHIE TeHETHUCCKHX 3aad. [IpumepHsIe 3anaun: «/IBe YepHbIe CAMKH MBI CKPEIIUBAIOTCS ¢ KOPHIHEBBIM
camiioM. [IepBas camka B HECKOJIBKUX MOMeTax fana 19 uepHsIX U 17 KOPHUHEBBIX IOTOMKOB, a BTOpasi - 35 4epHbIX NOTOMKOB. Ompe-
JIETUTh TEHOTHITBI POAUTENEH U MOTOMKOB?»; «PeliecCUBHBIN I'eH JalbTOHU3Ma HaXOAUThCA B X-xpomocoMe. OTer IeBYIIKH CTpagaeT

JTaTbTOHU3MOM, TOTAA KaK MaTh M BCE €€ MPEIKHU Pa3INJaroT [[BeTa HOPMAIbHO. JIeByIKa BRIXOJHUT 3aMy’X 3a 3[0pOBOTO foHOIIY. YTO

MOYKHO CKa3aTb 00 UX OTOMCTBE?».

2 BrInoigHeHUe MUCHMEHHBIX OTBETOB Ha BONPOCHI MO pasneny:. «Opranusmy. IIpumepHsie Bompocs!: «KakoBa npupoa reHHbIX MyTa-
LM 1 MEXaHMU3M HX IIPOSIBICHUSY; «YT0 Takoe TeH?».

CamocrosiTesibHAsi padoTa 00y4YalOIIUXCS:

- BBIJICIIUTH TPYIIIBI peakiuii B 0OMEHe BEIIECTB;

- IPUBECTH MIPUMEPHI Pa3HBIX BUOB OCCITONOTO Pa3MHOKEHUS,

- CPaBHUTb MUTO3 U M€EH03;

- OMPCACTINUTD PA3JINIUA B CTPOCHUMN KCHCKUX U MY>KCKHX IMOJIOBBIX KJIETOK;

- HAPUCOBATh CXEMY Mei03a y OpraHi3Ma MY>KCKOTO IToJIa ¢ OJJHOH IMapoil ayTOCOM U C TTapOil MOJOBBIX XPOMOCOM;
- pCIICHNE TCHCTUYCCKUX 3a/1a4;

- OMPCACTINUTD PA3JINIUA MEXKIY TOYKOBBIMU U XPOMOCOMHBIMH MYTallUSAMU,

- OBTOPEHHE MIPOHICHHOTO MaTepHaa;

- paboTa co CPaBOYHOM JIUTEPATYPOH JJIsl HOJATOTOBKH K KOHTPOJILHOHN padoTe.

Tema 5.4.
Bun.

Coodepoicanue yuebnoeo mamepuana.

DBOJIIOLIMOHHASI TEOPUSI U €€ POJib B (JOPMUPOBAHMN COBPEMEHHOM €CTECTBEHHO - HAYYHOU KapTHHBI Mupa. Bua, ero kpurepuu. [lomy-
JISUS KaK CTPYKTYpHas €IMHUIIA BUAa U 3Bomonuu. CHHTETHYECKAs TEOPHS YBOIIOLMH. JIBIXKYIIHE CHIIBI 3BOITIOLNHU. Pe3ynbraTsl
9BOJIIOIMH. bronornyeckuii mporpecc u perpecc. ' UmoTe3s! IpOUCX0XKICHHUS KU3HA. AHTPOIIOT€HE3 U €Tr0 3aKOHOMEPHOCTH. DKOJIOT H-
4yeckue (haKTOphl aHTPOIIOTeHe3a: YCIIOKHEHHE TOIYJISIIHOHHON CTPYKTYpPhl BH[A, U3TOTOBJICHUE OPYAMH TPYa, NEPEX0]] OT PACTH-
TENBHOTO K CMEIIAHHOMY THITy IUTaHUs, UCIIONIb30BaHue OrHs. [1osiBIIeHHE MBICIUTENBHON U UleHOpa3aenbHoH peun. [Iponcxoxaenue
YEJIOBEYECKUX PaC.

IpakTuyeckas padora:

3ananus o GOpPMHUPOBAHMIO 3HAHUHA U YMEHHH (110 BEIOOPY MperoaBaTess):
- aHAJIU3 U OLEHKA Pa3IMYHbIX TUIIOTE3 IPOUCXOKACHUS KU3HY;

- aHAJIN3 U OIICHKA PAa3JIMYHBIX THIIOTE3 IPOUCXOXK/ICHHSI YeJIOBEKa

Kontpoabnas pabora: Tema 5.4:
BrinonHeHe TMCHMEHHBIX OTBETOB Ha BONIPOCHI 10 pazjeny: «Bumy». IIpumepHbie Bonpocs!: «IIpenochuikn BO3HUKHOBEHUS KH3HN;
«buonoruyeckas 3BOIIOLUSI.

CaMocTosiTeIbHAasi padoTa 00y4alomuXCs:
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-00BSICHUTB CXOJCTBO PAaHHUX CTAIUH SMOPHOHAIBEHOTO Pa3BUTHS JKMBOTHBIX;

- HOSICHUTb, TIOUEMY TIOIYJISLUSA CUUTACTCS 3JIEMCHTAPHO!N €MHUIEH YBOIIOLNHY;

- IPUBECTH MIPUMEPHI CE30HHBIX U3MEHEHHH PACTEHUH 1 )KMBOTHBIX M Ha3BaTh BHEITHUE CUI'HAJIBI HACTYTUICHHS 3TUX U3MEHEHUII;
- CPaBHHTH pa3uyuHble (POPMBI 0TOOPA U BBIZEIUTH YEPTHI CXOJCTBA M PA3THYHS;

- ONIPEIETNTh PA3INYUs TyTEH HBOIOIMHN YEJIOBEKA M APYTUX KUBOTHBIX;

- IOBTOPEHHE MIPOIIEHHOT0 MaTepHana;

- paboTa CO CIIPaBOYHBIM MaTEPUaIOM JUIsl TIOATOTOBKH K KOHTPOJILHOM padoTe.

Tema 5.5.
IKOCHCTEMBI.

Cooeporcanue yuebnoeo mamepuaia:

[Ipenmer u 3a1a4n YKOJOTHH: YICHHUE 00 IKOIOTHIECKUX 00 HKOJIOTHUECKUX (aKTOpax, yueHHE O COOOMecTBaX OPraHU3MOB, yICHHE O
6uocdepe. Jxonmornaeckue GaKTOPbl, 0OCOOCHHOCTH HX BO3ACHCTBHUS. DKOJIOTHUYECKast XapakTepucTuka Buza. [lorarue 06 sxomormye-
cknx cucteMax. llenn muranus. buoreonenos kak skocucrema. bruochepa — rimobanpras sxocucrema. Yuernue B. Y. Bepranckoro o
6uocdepe. bruomacca. buomornueckuii kpyropopor. OCHOBHBIE HAIIPAaBICHHUS BO3ACHCTBI YelloBeKa Ha Onocgepy. Tpanchopmanms
€CTECTBEHHBIX 9KOJIOTHIECKUX cucTeM. OCOOEHHOCTH arpO3KOCUCTEM.

Ipakrnueckas padora:

3aganus 1Mo GOpMUPOBAHUIO 3HAHUN M yMEHHMH (II0 BEIOOPY IIPETIOIaBaATEs ):

- COCTaBJICHUE CXEM IIepelaun ¥ PHEPTHH (ILeTIei MUTaH!A);

- aHaNM3 ¥ OLEHKA MOCJIEACTBIH COOCTBEHHOH ESTENBHOCTH B OKPYKaIOIIEH cpere,
- 00CyXJeHHE TTI00ATBHBIX SKOJOTHIECKUX IIPOOIIEM U IyTeH MX PEIICHUS.

IIpakTnuyeckas padora:
DKCKypceust Ha TeMy: «EcTecTBEHHBIE M HICKYCCTBEHHBIE HKOCHCTEMBI.

Kommpomsaa pasdoera: TeMas.s: |

BeInonHeHne MUCBEMEHHBIX OTBETOB Ha BONPOCHI IO pasfeny: «OKocucTeMbl». [IpuMepHbie Bonpockl: «Cpefbl sKU3HU OPraHuIMOBY;
«BnusHME IPUPOJBI HA YEJIOBEKAY.

CamocTosiTe1bHast padoTa 00y4Yarouuxcs:

- IPUBECTH IIPUMEPHI OMOTHYECKUX U a0MOTHYECKUX (haKTOPOB;

- IPUBECTH IIPUMEPHI BUJOB, BeTpedaromuxcst B Hmkeropoackoi 061acTy, co cTaOMIbHBIM U HeCTaOMIIBHBIM THITOM JAWHAMUKH ITOTTY-
JSIINY;

- IOBTOpEHHE POHAEHHOTO MaTepuana;

- paboTa co CIIpaBOYHBIM MaTEpUaJIOM JUIsl IOATOTOBKH K KOHTPOJILHOM padoTe.

Hupghepenyuposannwiii 3auem: OTBET HA ONH BONPOC U3 CIIMCKA MPUMEPHBIX BONPOCOB A1t AU HepeHIMPOBAHHOTO 3a4eTa.

O0s13aTesIbHAs ayIMTOPHAs YUeOHasi HATPY3Ka 00y4aromerocst

72

CamocTtosiTesibHast paboTa 00y4aronmerocsi

36

MaxkcumaabHas yueOHasi Harpy3ka

108

JI1 XapakTepUCTUKH YPOBHS OCBOCHMsI yU€OHOT 0 MaTepHaa UCIONb3yIOTCS CIEAYIOINE 0003HAYCHHUS:

1. — o3HaKOMHTENbHBIH (Y3HaBaHUE paHee U3yUYEeHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBITIOHEHUE JIEITEITFHOCTH 10 00pa3Ily, HHCTPYKIIUH WIH O] PyKOBOJICTBOM)

3. — IPOAYKTHBHBIHN (IUTAHUPOBAHHE U CAMOCTOSITETILHOE BBIIIOJHEHHE AEATEIbHOCTH, pellieHHe MPOOJIEeMHBIX 3aj1a4)
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3. YCJIOBUS PEAJIN3AIINU PABOYEN ITPOI' PAMMBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecne4eHH 0
Peanuzanus yueGHOro npeamera Tpedyer Ham4us yueOHOro kabuHera.
O06opynoBaHue yueOHOTO KaOHUHeTa:
- 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 YCTPOWCTBOM (ABI-TLICEPOM MM HOT-OYKOM), TO3BOJISIFOIIM
BOCIIPOM3BEICHHE YUEOHBIX (PHIEMOB B IU(PPOBOM BapUaHTE.

3.2. UnopmannonHoe odecnevyenne 00y4eHus
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 Jlorosop ¢ OO0 «DnekTpoHHOE H3aaTeabeTBO FOpaiT» , mpenocTaBisio-
HIeH JOCTYI K Y4eOHO TuTeparype 1o o0meo0pa3oBaTebHBIM U 00METPOPUITBHBIM JTUCIIH-
TUTHHAM.

2. buonorus. Yueonuk u npaktukym s CII1O. ITox penaknueit B.H. fApeiruna. Mocksa.
FOpaiit. 2021r. O6p. iardopma urait.ru Jorosop ¢ OO0 «DyieKTPOHHOE U3AATEIBCTBO
FOpaiiT» , mpegocTaBiIsgIONIeH TOCTYN K y4eOHOU JIUTepaType Mo 001eodpa3oBaTeIbHBIM U 00-
HIePOPUIBHBIM TUCHUTUTHHAM.

3. 1.B.A¢unorenos, A.B.bookos, B.A.IlonkoB. Xumus. Yuebnuk u npaktukym ais CI1O.
Mockga. FOpaiit. 2021r. O6p. miatdopma urait.ru Jorosop ¢ OOO IOpaiit , mpegocrasistoniei
JOCTYT K Y4eOHOH IuTeparype 1o 001meo0pa3oBaTeIbHBIM | 00MenpO(UIHbHBIM JUCIUTILINHAM.
4. B.B.Ceupunos, E.N.Ceupunoba EcrecrBo3nanue. Yueonoe nocooue aiis CI1O. Mocksa.
FOpaiit. 2021r. O6p. muardopma urait.ru dorosop ¢ OO0 «DAEKTPOHHOE U31ATCIBCTBO
FOpaiit» , npenocTapistonelt JOCTyN K y4eOHOM IuTepaType 1o o011eo0pa3oBaTebHbIM U 00-
menpoGUIbHBIM JUCITUTUTTHAM.

5. B.B. CypukoB EcrectBo3Hanue: ¢pusuka. YuedHoe nocobue i CI10. Mocksa. FOpaiir.
2021r. O6p. miatdopma urait.ru orosop ¢ OO0 «DnekTpoHHOE H3naTeabcTBO FOpaiTy
NPEJOCTABIISAIONIEH OCTYN K y4eOHOM tuTepaType 1o oo1ieodpazoBaTeabHbIM U 00IIETPO-

(UITBHBIM JTHCIIATITTHAM.

6. E.N. Tynukun. Xumus, gacts 1. O6mas u Heopranuyeckas xumus. YueOHuk mis CIIO.
Mockaa. FOpaiit. 2021r. O6p. mnardopma urait.ru Jorosop ¢ OO0 «DneKTpOHHOE M31aTeb-
ctBO FOpaiiTy» , mpenocTapistoniel J0CTyN K yueOHOH JIuTepaType 1o o011eo0pa3oBaTebHbIM U
o01IenpopUIbHBIM AUCHUTIIIMHAM.

7. I'.I1.OTroukuit EcrectBo3nanue. YueoHuk u npaktukym s CI1O. Mocksa. FOpaiit. 2021r.
O6p. mrardopma urait.ru Jlorosop ¢ OO0 «DaeKTpOHHOE M31aTeBLCTBO FOpalTy» , mpeaocTaB-
JSIOUIEH TOCTyN K yueOHOM nuTeparype mo o01meodpa3oBaTeIbHBIM U 001IepOGUIEHBIM TUC-
[TUTUTHHAM.

8. H.Il.Kanamuukos, C.E.MypaBséB ®@u3zuka B 2 yactsax. Yacts 1. Mocksa. FOpaiit. 2021r. O6p.
mwiatdopma urait.ru lorosop ¢ OO0 «DnekrponHoe u3aareabctBo FOpaitt» , mpeaocTasisio-
HIei 1ocTym K y4eOHOi muTeparype o 001eo0pa3oBaTenbHBIM U 00IIEeNPO(UIBLHBIM AUCIIH-
TUTMHAM.

9. H.I1.Kanamnukos, C.E.MypaBbéB ®@usuka B 2 yactax. Yacts 2. Mocksa. FOpaiit. 2021r.
O6p. mrardopma urait.ru lorosop ¢ OO0 «DnaeKTpoHHOE H31aTeNbCTBO FOpaiT» , mpepocTaB-
JSIOUIEH TOCTYN K y4eOHOM TuTeparype mo o01meodpa3oBaTeIbHBIM B 001IenpO(UIEHBIM JTUC-
[TUTUTHHAM.
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JlonoTHUTeIbHbIE HCTOYHUKH:
1. I'abpuensa O.C., OctpoymoB WU.I'., [Typsimesa H.C. u np. EcrectBo3nanue. ba3osiii ypo-
BeHb. 10 k1. M.: Jlpoda, 2013.
2. T'abpuensu O.C., OctpoymoB WN.I'., [TypsrmeBa H.C. u np. EcrectBo3nanue. ba3osrii ypo-
BeHb. 11 k1. M.: JIpoda, 2013.
3.bense JI.K. buonorus. O6mas 6uonorus. 10-11 kimaccel. YueOnuk. bazoBbiii ypoBeHb. M.
ITpocsemenue, 2013.
NuTepHeT-pecypcenl:
1. http://barsic.spbu.ru/www/lab_dhtml/common/menu.html
2. www. chemistri-chemists. com/index. htm1 (seKkTpoHHBIH KypHaT «XUMUKH U XH-
MUS).
www. chemi. wallst. Ru (Xumus. OO6pa3oBaTeabHBIN CalT ISl IIKOJbHUKOB).
www. chem. mzu. su (DnekTpoHHasi OMOIMOTEKA 10 XUMUH).
www. hvsh. ru (OKypaan «XuMus B IIKOJIE»).
WWW. hij. kU (kypHaIT «XUMHS ¥ KH3HBY).
www. biology. asvu. ru (Bes 6unonorus. CoBpeMeHHast OHOJIOT S, CTaThH, HO-
BOCTH, OMOJTMOTEKA).
8. www. window. edu. ru.windou (ExnHoe OKHO J0CTyIa K 00pa30BaTeIbHBIM pecypcam
WuTepHera no 6uoorun).
9. www. interneturok. ru («Buaeoypoku 1o mpeaMeram IKOJbHON MPOrpaMMBbDy».
10. www. class-fizika. narod. ru («Kiacc!Hast mocka Juist 1F0003HATEIBHBIX ).
11. www.vascak.cz/physicsanimations.php?l=ru («®u3uka B aHUMAIHIX»).
12. www. interneturok. ru («Buaeoypoku 1o npenmMeraM MKOJIBHOM IPOrpaMMBbI»).
13. http://fizika.spc3.edusite.ru/p19aal.html
14. https://sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah

No ok w

HATJIAAHBIE TIOCOBUSA

1.Kommuiekt Tabmui. buosnorus. 10-11 kmaccel. [lutonorus. 'eneruka. Cenexnus (12 tabmmir).
2.Komruiekt Tabmum. buonorus. 10-11 kimacesl. DBomormonnoe yaenue (10 Tadmmir).

3. KommiekT Tabmun. Xumus. Ctpoenue Bemiecta (10 Tabiuir).

4. Harnsimaoe mocobue. CTpoeHHE COTHEYHOU CHCTEMBI.

5. HarnsgHo-paznatounoe nocooue. TepMoanHamuka.

6. HarmsimHo-pa3natounoe nocobue. Knnemaruka.

7. HarnsgHo-pa3aarounoe nmocodue. MarHuTHoe mofie. DIeKTpOMarHuTHas MHTYKIIHS.
8. HarnsHo-pa3gaTounoe nocooue. Mexannueckue KoueOaHust U BOJTHBI.

9. HarnsgHo-pa3aarodnoe nmocobue. INeKTpOMarHuTHbIE KojeOaHus U BOJTHBI.

10. Harnsaao-pa3znaTounoe nocodue. [leproanyeckas cucreMa XUMUUECKUX SJIEMEHTOB.

4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHHSA YYEBHOI'O ITPEIMETA

KOHTpOJIL H OIICHKA PE3YJIbTAaTOB OCBOCHUA yqeGHoro npeaMeTa OCyHICCTBIIACTCA MMperioaaBa-
TCJIEM B IIPOLECCC MPOBEACHUA MPAKTUICCKUX 3aHATHH W CaMOCTOSTSIBHBIX pa60T, TECTUPOBaA-
HUs1, a TaKXKE BBIITOJIHCHUA 06yqa101u1/1M1/1051 HWHAWBUAYAJIbHBIX SaﬂaHHﬁ.

Pe3yabTaTnl 00y4yeHus ®opMbI 1 METOAbI KOHTPOJISI U
(ocBOCHHBIC YMEHHUsI, YCBOCHHbIC 3HAHUSA) OLICHKH Pe3yJIbTATOB 00y4eHus!
YmeHus:
B pesyabtarte ocBoenusi npeamera OVYIL.07 Ecre- | BHeayAuTOpHas CaMOCTOATENbHAs
CTBO3HAHHE 00y4alOIHiics J0J7KEeH 3HATh: pabota, KOHTpoibHast  paboTa,
3.1. OCHOBHBIE HAYKH O TIPUPOJIE, UX OOIIHOCTh U OTJIM- | IPAKTUICCKUE 3aHATHS
qus;
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3.2. €CTECTBEHHOHAYYHbI METOJ MO3HAHUA U €ro Co-
CTaBJISIIOIINE, €IMHCTBO 3aKOHOB MpHUpPOAsl BO Bcenen-
HOI;

3.3. B3aUMOCBSI3b MEKy HAyYHbIMU OTKPBITHSIMH U pas-
BUTUEM TEXHUKU U TEXHOJOTUH;

3.4. BKJIaJg BEIMKUX Y4YEHBIX B (pOpMHpOBaHHE COBpE-
MEHHOM eCTECTBEHHOHAYYHOM KapTUHBI MUPA;

B pesyabrare ocBoenusi npeamera OVYIL.07
EcrtecTBo3HAHME 00y4aIONIUiics 10/IKEH YMeETh:

V.1. opueHTHpOBaThCS B COBPEMEHHBIX HAYUHBIX
MNOHATUSX U MH(OPMALIUK €CTECTBEHHOHAYYHOTO COJIEp-
KAHUS;

V¥.2. paboTaTh ¢ eCTeCTBEHHOHAYYHOH HH(pOpMa-
[MEeN: BIaIETh METOJIaMU MIOUCKA, BBIACIATH CMBICIIOBYIO
OCHOBY U OIICHUBATh JIOCTOBEPHOCTh UH(OpPMAIUY;

V.3, ucnosib30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS
B TMIOBCETHEBHOM XKH3HU Ui o0ecrieueHrs 06e30MacHOCTH
KU3HEACITEIIBHOCTH, OXPaHbl 370POBbS, OKPY>KAIOIICH
Cpebl, PHEProcOepeKeH s,

B mporpammy yuebnoro mnpeamera OVIIL.O7
EcTtecTBO3HAaHME BKIIIOYEHO COJEp)KaHME, HAIPABICHHOE
Ha (¢opMUpOBaHHWE Yy CTYICHTOB KOMIICTCHIIHHA,
HEOOXOAMMBIX 171 KadecTBeHHOro ocBoeHus OIIOII
CIIO na 6a3e 0OCHOBHOT'O 00I1Ier0 00pa30BaHuUs.

B pesynbrare ocBoeHust mpenMera y oOydaro-
nierocst GOpMUPYIOTCS CIEAYIOIUE 00IIMe KOMIIeTeH-
nuu (OK):

OK 10. Vcnonb3oBats B npodeccuoHanbHOi aes-
TCIbHOCTH YMCHUA U 3HAHUA, ITOJTYUCHHBIC 06y‘13.IOH_[I/IMI/ICH B
XO0/JIe OCBOCHHS yIEOHBIX MTPEIMETOB B COOTBETCTBHH C (peie-
paIbHBIM TOCYIapPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
CpeIHero oomiero oopa3oBaHus.

XAPAKTEPUCTUKA OCHOBHBIX BUIOB JEATEJbHOCTU CTYAEHTOB (0.10-
KN «XUMUA» U «BH0JI0orus)

Copepxxanue o0yyeHus XapakTepucTHKA OCHOBHBIX BU/IOB /1€ATEJIbHOCTH CTY-
JEeHTOB (HA YpOBHe Y4eOHBbIX /IeiiCTBHIl)

XUMUA

Bsenenue PackpbITHe BKIIala XUMUYECKON KapTUHBI MUPA B €IUHYIO
€CTECTBEHHO - HAYYHYIO KapTUHY MHpa. XapaKTepUCTHKA
XMMUU KaK IPOU3BOJUTEIBHOMN CHJIBI OOIECTBA.

BaxHelne XuMUYECKHE MTOHA- | YMEHHUE 1aTh ONPEACIICHHE U ONIEPUPOBATH CIEAYIOIIUMU

THUS XUMUYECKUMHU IOHATHUAMU: «BEILECTBOY, «XUMUYECKUI

AIIEMEHT», «aTOM», «MOJIEKYJIa», «MOH», «M30TOMBI», «XH-
MHUYECKASI CBSI3bY, «INEKTPOOTPULIATEIHOCThY, «BaJIECHT-
HOCTb), «CTENIEHb OKUCIICHUS, «MOJIb», «MOJIIpHAs Mac-
cay, «pacTBOPBI», «IJIEKTPOIUT U HEIIIEKTPOIIUTY, «IJIEK-
TPOJIUTHYECKAS JUCCOLUALUN», KOKUCITUTENb U BOCCTAHO-
BUTEIIbY, KOKUCIEHUE U BOCCTAHOBJIEHHE, «CKOPOCTh XU-
MUYECKON peaKkIuny, «<XUMHYECKOE PABHOBECHEY, «(PYHK-
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HUOHAJIbHAA I'pyIiIay, «<M30MEPH).

Baxwuelimme BenecTsa 1 MaTepu-
aJTbI

XapaKkTepUCTHUKA CTPOEHUS aTOMOB U KPUCTAJIOB U HA 3TOU
OCHOBE — 00X XUMUYECKUX CBOICTB METAJUIOB U HEMe-
TaJuI0B. XapaKTepUCTHUKa COCTaBa, CTPOCHMS, CBOMCTB, IIO-
Jy4eHUS U IPUMEHEHMSI BAKHEHIIINX HEMETAIUIOB.
XapakTepucTuKa cocTaBa, CTPOCHHS U OOILIUX CBOMCTB
BXHEHIINX KJIACCOB HEOPTaHNYECKUX BEILECTB.

Onucanue cocTaBa Ba)XHEHIINX IIPEICTaBUTENIEH OpraHuye-
CKUX COEJUHEHUIN: METaHOJa, ITAHOJIA, CJI0XKHBIX F(PUPOB,
KHPOB, MBLJI, KAPOOHOBBIX KUCIIOT, MOHOCAXapUI0B, TUCa-
Xapua0B, OJINCaXapUI0B, aMUHOKHUCIIOT, OEIIKOB, UCKYC-
CTBEHHBIX Y CHHTETHYECKHUX ITOJIMMEPOB.

XUMHAYECKHUH A3BbIK U CUMBOJIHNKA

Hcnonb3oBanue B ydeOHOM U MPOPECCUOHATBHOM IeATEb-
HOCTH XMMHYECKUX TEPMUHOB U CUMBOJIUKH.

HazbiBaHue nu3yyaeMbIX BEIIECTB [0 TPUBUATBHON WIIH
MEXIYHAPOAHOU HOMEHKIIATYPE U OTPAKEHHUE COCTaBA ITUX
COEJIMHEHUH C MOMOIIBI0 XUMHUECKUX (GOPMYIL.

XUMUYECKUE PEAKIIUU

OO0ObsicHEHHE CYLTHOCTH XMMHUYECKUX nporeccoB. Knaccu-
buKayst XUMUYECKUX pPeakluil 10 pa3IuYHbIM IPHU3HAKAM.

Xummnueckas nHpopMarus

IIpoBeneHME CaMOCTOATEIBHOIO ITIOMCKA XUMUYECKON UH-
dbopMaIuu ¢ UCIOIb30BAaHUEM PA3IUYHBIX HICTOYHUKOB
(Hay4HO — NOMYJISIPHBIX W3/IaHUM, KOMIIBIOTEPHBIX 0a3 aH-
HBIX, PECYpCOB HHTEPHETA).

[TpodunsHOE M PO ecCHOHATb-
HO 3HAYMUMOE COJICPIKAHKE

OOBbsicHEHHE XUMUYECKUX SBICHH, TIPOUCXOSIINX B TIPH-
pone, ObITy.

CoOmoieHne MpaBuIl HKOJIOTUIECKU IPaMOTHOTO NTOBEE-
HUS B OKpYKaroLIeH cpene.

OneHka XMMHUYECKOT0 3arps3HEHMS OKPYXKAIOLIEH cpeibl Ha
OpraHu3M 4YeJOBeKa U JIPyrue KUBbIe OPraHU3MBI.
Cobmronenune npaBmi1 6€30MacCHOTO 0OpaIeHHs ¢ TOPIOYUMHU
U TOKCUYECKHMH BEIIECTBAMU

BHUOJIOI'UsA

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

3HaAKOMCTBO C OOBEKTaMH U3y4eHHsI OMOJIOTHH.
BrisiBienue ponu 6uonoruu B GopMHUpOBAaHUN COBPEMEH-
HOM €CTECTBEHHO — HAYYHOW KapTHHBI MUpa U MPAaKTH4e-
CKOM JIeATEIILHOCTH JFOJIEH.

Knetka

3HAKOMCTBO C KJIETOYHOMN TEOpHEH CTPOEHUsI OPraHU3MOB
ITonmy4yenue npencTaBlIeHU O POIU OPraHUYECKUX U HEOP-
TaHUYECKUX BEIIECTB B KIIETKE.

YMeHHe CpaBHUBATh CTPOEHUE KIIETOK PACTCHUN U )KUBOT-
HBIX.

Opranusm

3HaHME OCHOBHBIX CITIOCOOOB Pa3MHOKEHHUSI OPTaHU3MOB,
CTaJIMii OHTOTE€HE3a Ha ITPUMEPE YEIOBEKA.

3HaHuE NPUYKH, BbI3BIBAIOIINX HAPYILIEHUS B Pa3BUTUU OP-
raHn3Ma.

YMeHue 1noap30BaThbCsl TECHETUYECKON TEPMUHOIOTUEN U
CHMBOJIMKOW U pelIaTh FT€HETUYECKHUE 3a1aUu.

3HaHKe 0COOEHHOCTEN HACIEACTBEHHON H HEHACIEACTBEH-
HOM M3MEHUYMBOCTU U UX OMOJIOTHYECKOM POJIH B DBOJIOIIUN
JKHUBOTO.

YMmenune AHAJIM3UPOBATh U OUCHUBATDH Pa3JIMYHBIC THIIOTC3bI
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MIPOUCXO0XKICHUS KU3HU Ha 3eMIIe.

YMeHue npoBOIUTE ONMKUCaHue 0co0el 0OTHOTO BUAA 110
MOP(OIOTHIECKOMY KPUTEPHIO.

Pa3Burtne crmiocoOHOCTEH SICHO ¥ TOYHO U3JIaraTh CBOU MEBIC-
JIY, JIOTHYECKU 00OCHOBBIBATH CBOIO TOUKY 3PEHHSI, BOCIIPH-
HUMaTh W aHAIU3UPOBATH MHCHHE COOCCEIHUKOB, MPU3HA-
Basi MPaBo APYroro 4ejaoBeKa HA MHOE MHEHUE.

YMmeHnue 10ka3biBaTh POJCTBO YEJIOBEKA U MIIEKOIUTAK0-
IIUX, OOIIHOCTh U PABEHCTBO YEJIOBEYECKHUX pac.

OKOCUCTEMBI

3HaHHE OCHOBHBIX HKOJIOTMYECKUX (PAKTOPOB U UX BIIUSHUE
Ha OPraHu3MBbI.

3HaHHUE OTIMYUTEIbHBIX MPU3HAKOB UCKYCCTBEHHBIX COO0-
IIECTB — arpO’KOCUCTEM.

[TonmyueHue npeacTaBICHUs O CXEME YKOCHCTEM Ha MpuMepe
ouocdepsl.

[TnanupoBaHure COOCTBEHHOI 1€ATEIBHOCTH TSl TOCTHIKE-
HUS TIOCTABIICHHBIX I[eJICH, OpraHn3aIusi CAMOKOHTPOJIS U
OILICHKH MOJTY4YEHHBIX PE3yIbTaTOB.

OO0y4enue coOII0ICHUIO TIPABUII TTOBECHHS B IPUPOAE, Oe-
PEKHOMY OTHOIICHHIO K OMOJIOrHuecKUM 00beKTaM (pacTe-
HUSM U )KUBOTHBIM U UX COOOIIECTBAM) U UX OXPaHe.

XAPAKTEPUCTHKA OCHOBHBIX BUJOB YUEBHOM AEATEJBHOCTH CTY-

JAEHTOB (6510 «®@u3ukay).

Conep:xanue 00y4yeHust

XapakTepuCcTHKA OCHOBHBIX BH/I0B 1eATeIbHOCTH CTY/AeHTOB
(Ha ypoBHe y4eOHBbIX AelCTBHI)

Beeoenue. Mexanuka

Kunemaruka

Pa3Burne ciocoOHOCTEN SICHO M TOYHO H3JIaraTh CBOM MBICIIH, JIO-
rHYecKd O0OOCHOBBIBATH CBOKO TOYKY 3pEHHS, BOCIPUHUMATH U
aHaJM3UPOBATh MHEHHS COOECETHUKOB, MPU3HABas MPABO JIPYro-
ro 4ejoBeKa Ha MHOe MHeHME. [IpuBeneHne npuMepoB BIUSIHUSA
OTKPBHITHI B ()U3UKE HA MPOTPECC B TEXHUKE U TEXHOJOTUU TPO-
u3BojcTBa. O3HAKOMIIEHHE CO CIIOCOOAMHU OMHCAaHUS MEXaHHue-
CKOrO JBWKECHHS, OCHOBHOM 3ajauedl MexaHWku. M3ydeHne oc-
HOBHBIX (DM3MUYECKUX BEIMYMH KMHEMATUKU: MEPEMEIIEHUs, CKO-
poctH, yckopeHusi. HaOnroneHne OTHOCHUTEIBHOCTH MEXaHUYe-
CKOro ABrkeHHs. DOpMyIUMpPOBaHHUE 3aKOHA CIIOKEHUSI CKOPO-
crei. MccnenoBanue paBHOYCKOPEHHOIO NPSIMOJIMHEWHOIO JIBH-
JKeHUs (Ha mpuMepe CBOOOIHOTO MaJCHUS Tel) U PaBHOMEPHOTO
JIBUKEHUS TeJla MO0 OKPYKHOCTH. [loHMMaHue cMbIciia OCHOBHBIX
(bU3MYECKUX BEIUYHMH, XapaKTePU3YIOIIUX PaBHOMEPHOE JIBUKE-
HHUE TeJIa 10 OKPYKHOCTH

JluHaMuka

[ToHnmMaHue cMmbIcia TakuX (QU3MUECKUX MOJENed, Kak MaTepu-
albHasl TOUKa, MHEpLIMaJIbHas cucTteMa orcuera. M3amepenue mac-
Chl TeJla pa3InYHbIMM criocobamu. M3mepenue cui B3auMojiei-
CTBUS Tell. Boluncienue 3HaueHUs YCKOPEHHSI Tel MO M3BECTHBIM
3HAUEHUSAM ACWCTBYIOUIMX CHUJ M Macc Tell. YMEHHE pa3indarb
CUILY TsDKeCTH U Bec Tena. OObsICHEHHE U NPUBEACHNUE TIPUMEPOB
SBJICHUS HEBECOMOCTH. [IprMeHeHHe OCHOBHBIX MOHATUH, (op-
MYJI ¥ 3aKOHOB JIMHAMUKHU K PEIICHHUIO 3a/1a4
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3aKOHbBI COXpPAHEHUS B Me-
XaHHUKE

OOBsiCHEHHE PEaKTUBHOT'O JABMKEHMSI HA OCHOBE 3aKOHA COXpaHe-
Hus uMmnyibca. [IpumMeHeHne 3akoHa COXpaHEHHs] UMIyJbca IS
BBIUMCJICHUSI U3MEHEHUM CKOPOCTEHN TeJl IIPU UX B3aUMOJECHCTBU-
ax. Beruncienne paboThl CHII M1 U3MEHEHUsI KHHETUYECKON PHEp-
I'MM Tejla. BeluncieHne MoTeHIMAIbHOM SHEPTUU TEI B IPAaBUTA-
LIHOHHOM M0Jie. XapaKTEepUCTUKA IPOU3BOJAUTEIBHOCTH MAIlVH U
JIBUTATEJIEN C NCIIOJIb30BAHUEM IIOHATHS MOILHOCTH

OcHo6bl MONEKYNAPHOU PUUKU U MEPMOOUHAMUKY

MonekynsapHas ¢pusuka

@OopMyIHMPOBaHUE  OCHOBHBIX  IOJOXXEHHM  MOJIEKYISPHO-
KMHETUYECKOW TeOpHUH. BBIIIOIIHEHNE SKCIIEPUMEHTOB, CIIYXKaIIUX
000CHOBaHHEM MOJIEKYJIIpHO-KMHEeTHUYecKoil Teopuu. Habmrome-
HUE OPOYHOBCKOTO ABWKCHHS U sBieHUs auddy3un. Onpenene-
HUE TapaMeTpoB BelIecTBa B ra3000pa3HOM COCTOSIHUM Ha OCHO-
BAaHWM YPaBHEHMS COCTOSIHUS MJEAIBHOrO rasa. IIpencrasieHue B
BUJE Tpaduka H30XOPHOTro, M300apHOrO0 U H30TEPMUYECKOTO
MpoLECCOB. BbluncieHne cpeqHell KUHETHUYECKONM HEPTrUH Tel-
JIOBOT'O JIBMXKEHMSI MOJIEKYJ 10 M3BECTHOW TeMIepaType Belle-
cTBa. M3MepeHne BIaKHOCTH BO3lyXa

TepmoanHamuka

OKCIIEpUMEHTAIIBHOE MCCIIEN0BAaHUE TEIUIOBBIX CBOMCTB Belle-
crBa. Pacuer KosmdecTBa TEIIOTHI, HEOOXOAMMOTO OIS OCY-
LIECTBJICHUS IIpoLiecca MPEBPALICHHs] BEIIECTBA U3 OJHOIO arpe-
raTHOIO COCTOSHMS B Jpyroe. Pacyer uM3MEHEHUs BHYTPEHHEH
SHEpPIruu Tel, paboThl U MEpPelaHHOIO KOJIMYECTBA TEIIOThl Ha
OCHOBAHHH IIEPBOT0 3aKOHA TepMoauHAMHUKH. OObsICHEHUE TIPUH-
LIMIIOB JIEHCTBUS TEIUIOBBIX MAIlIVH

Ochoebl 3/1el<mp00unamu1<u

QHGKTpOCTaTI/IKa

Brruncnenue cuin B3auMOJEHCTBUS TOYEUHBIX JJIEKTPUYECKUX 3a-
psAnOB. BrruncieHne HapsyKEHHOCTH M IIOTEHLMana JJeKTprude-
CKOIO IIOJIsl OJHOTO M HECKOJIBKMX TOYEUYHBIX 3apsanoB. M3mepe-
HUE€ PA3HOCTH NoTeHuuanoB. [IpuBeneHne nmpumMepoB NMPOBOJHU-
KOB, JMAIJIEKTPUKOB M KOHJeHcaTopoB. HabmioneHue sBiIeHUS
ANEKTPOCTATHYECKOW UHIYKIIUH U SBJICHUS MOJSAPU3ALNY JTUDIICK-
TPUKA, HAXOASILEr0Cs B JIEKTPUYECKOM I10J1€

ITocTOsSHHEBIN TOK

N3mepenne MomiHoCTH 3ekTpuueckoro Toka. M3mepenue DJIC u
BHYTPEHHETO COMPOTHUBICHUS UCTOYHHKA Toka. COOp M UCHBITa-
HUC DJICKTPUYCCKUX ueneﬁ C pas3IMYHbIM COCIMHCHUCM IIPOBOJI-
HUKOB, pacyeT UX MapamMeTpoB

MaruutHoe noJe

H36J'IIOI[6HI/IG I[CI\/JICTBI/ISI MArdmTHOT O I10JIA Ha HpOBOI[HI/IK C TOKOM,
KapTUHOK MarHUTHBIX mNosied. PopMynHpoBaHUE TpaBUjia JIEBOU
PYKH JUIsl ONIPENENICHUs] HampasieHus cuiabsl Amnepa. Beraucie-
HUE CWUJI, JEHUCTBYIOLIUX HA MPOBOJHHUK C TOKOM B MarHUTHOM IO-
ne, 0ObsICHEHUE TPUHIIMIIA ACUCTBUS dJieKTpoaBuratens. Uccie-
JIOBAHUE SIBJICHUS SJIEKTPOMArHUTHONW MHIYKIUU

Koneoanusa u eéonnut

MexaHndeckue KoJicOaHus
U BOJIHBI

[TpuBenenve mpumepoB KojedaTenbHbIX JIBHKeHUH. Mcciaenona-
HHUE 3aBHCHMOCTH MNepuoja KojJeOaHWi MaTeMaTHYecKoro MasT-
HUKa OT €ro JJIMHBI, MAaCChl M aMILTUTY Il KoJiebanuii. Onpenerne-
HUE YCKOPEHHs CBOOOJHOIO MaJieHHsl ¢ MOMOIIbI0 MaTeMaTHye-
ckoro MasitTHuka. HaGmonenue konebanuii 3syvamero tena. [Ipu-
BEJICHUE 3HAYEHHUS] CKOPOCTH PACIpOCTPaHEHUs 3ByKa B Pas3jIny-
HBIX cpefax. YMeHue oObSICHATH MCMOJIb30BaHUE YJIbTPa3ByKa B
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MEIULINHE

DneKkTpoMarHuTHele Koje- | HaOmrogeHne ocumiuiorpaMM TapMOHHUYECKUX KOJCOAHHA CHIIBI
Oanust u BoiHBL. CBeToBbIe | TOKa B Lenu. OObsCHEHHE MPEBPALICHUS SHEPTUU B HJICATHHOM
BOJIHBI. JIMH3BI KosiebaTenbHOM KOHType. M3ydeHue ycCTpoiicTBa M MpPUHIIMIIA
neiicTBus Tpancopmaropa. AHaiIM3 CXEMbl IMeperadu JIEKTPo-
SHepruu Ha OonpIIne paccrosiHud. [IpuBeneHne NpuMepoB BUJIOB
PaauoCBs3H. 3HAKOMCTBO C YCTPOWCTBaMH, BXOJSAIIUMH B CUCTE-
My panuocBszu. OOcCyxkJieHHne OCOOCHHOCTEW pacnpoCTpaHEHUs
paauoBosiH. [IprMeHeHHe Ha MpPaKTHKE 3aKOHOB OTPAXEHUS HU
NPEJIOMIJICHHUS! CBETA MPH pelIeHuu 3aaad. HabmoneHne sBneHus
Tudpakuy U TUCIEPCUU CBETa. YMEHHUE CTPOUTH M300paKeHUs
MPEIMETOB, J1aBa€MbI€ JMH3aMU. PacueT onTHYECKON CHIIBI JIMH3BI

Dnemenmol K6AHMOBOU huzuKku

DOnemeHTHl KBaHTOBOM (pu- | KBaHTOBBIE cBolicTBa cBera. Habmrogenue (POTOIIEKTPHUECKOTO
3UKHU spdekTa. Pacuer MakcMMaabHOM KMHETHYECKOW SHEPruu 3JIeK-
TpoHOB Tipu GoTordpdekre. Puznka aroma PopmMyIHpOBaHUE TO-
crynaroB bopa. HabmroneHue nuHeHyaToro M HENpPEpPbIBHOIO
cHeKTpoB. Pacuer 4acToThl M JUIMHBI BOJHBI UCIIyCKa€MOI'O CBETa
IIpU NEpexoe aroMa M3 OJHOI0 CTAalMOHAPHOIO COCTOSHUS B
npyroe. O0bsicHEHHE NMpUHIMNA JeicTBUS Jazepa. Pusnka aTom-
HOTO sJIpa U 3JeMeHTapHbIX yacTull. Habmonenue TpekoB anbda-
yacTUL] B Kamepe BuibcoHa. Peructpanus siepHbIX U3JIy4€HHUH C
nomouipo cuetdynka I'eiirepa. Pacuer sHeprum cBsI3U aTOMHBIX
snep. [lonnManne EHHOCTH HAyYHOTO MO3HAHUS MHpa HE BOOO-
1€ JJIs YeJIOBeYecTBa B LIEJIOM, a JUIs KaKIOro o0ydarolierocs
JIMYHO, LIEHHOCTHU OBJIAJICHUSI METOJOM HAy4yHOrO MO3HAHUS IS
JIOCTH)KEHUS ycIiexa B JJH000M BHJIE IPAKTUUECKON e TeNbHOCTH

Bcenennas u ee Jeoiroyun

Bcenennas u ee aBomonusa | Ctpoenue u pa3Butue Beenennoit. O0bsicHeHHE MOIETH PACIIIH-
pstoteiicst Beenennoit. [Ipoucxoxaenue ConHEUHON CUCTEMBI.
Habmronenue 38e31, JIyHbl u ruianet B Teneckon. Habmonenue
COJIHEUHBIX IISITEH C MIOMOIIIBIO TEJIECKOMa

5. METOANYECKUE YKA3AHUA 11O OPTAHU3ALIUU CAMOCTOSATEJIb-
HOM PABOTHI CTYJIEHTOB

OTaenpHBIM BUAOM MIPaKTUYECKON pabOThl CTYAEHTOB B paMKax M3Y4eHHUs yd4eOHOTO mpeaMe-
ta OYIL.0O7 EcrecTBO3HaHME SBIsETCS BHEAYyIUTOpPHAs caMOCTOsITeIbHAs paboTa, Mpejmnosara-
IOI[asi CAaMOOPTaHU3aIUIO CTYJEHTOB Ha BBHIIIOJHEHHUE OIpPENEICHHBIX BUIOB yUYE€OHON AesTeNb-
HOCTH, @ UMEHHO: paboTy CO CIIpaBOYHOM JUTEPATypoi B paMKax MOJATrOTOBKU JIOKJIAJ0B, COO0-
IIEHUH, TOJrOTOBKY K OOCYXIEHUSAM, AMCKYCCUSIM, JUCIYTaM, CEMHUHAPCKUM 3aHSITHUSIM, KOH-
TPOJIbHBIM paboTam, auddepeHInpOBaHHOMY 3a4eTy, a TAK)KE BHIIIOJIHEHUE ONpEAETICHHbIX BU-
JIOB MPAKTUYECKUX 3a/IaHUH, TIOJTYYEHHBIX B X0J1€ Ay JTUTOPHBIX 3aHATHUI.

Kaxnas ¢popma camocTosTenbHOM pabOThl CTYJCHTOB OLICHMBAETCS OT/AEIBHO U IMpeaHa3Ha-
YyeHa JJig oTpabOTKU pa3IUYHBIX METOJOB YCBOEHHUS M3ydaemMoro B Kypce Martepuana. [loxaro-
TOBKa COOOIIEHUH (JI0KJIa10B, pedepaToB) NpeaHa3HaAuYeHA I paclIMpeHus] HH(POPMAITHOHHOTO
0JISl CTY/IEHTOB B paMKax M3y4aeMOH TeMBI, a TaKKe (OPMUPOBAHUS Y CTYJI€HTOB HaBBIKOB OT-
60pa rJ1aBHOW U BTOPOCTENEHHOM MH(OpMAIMK 110 pacCMaTpUBaEMOi MpobiiemMe, a TaKKe HaBbI-
KOB CHCTeMaTHu3aluu H30bITOUuHON HMH(OpManmu. BrinomHeHHE pa3HOYPOBHEBBIX JOMAITHUX
3aJaHuii MpelHa3HaueHo JUIs (POPMHUPOBAHUS Y CTYI€HTOB HABBIKOB BBICTPAWBAHUS YETKOM cxe-
MBI OTBETA Ha BOIPOCHI Pa3IMYHOTO YPOBHS CII0)KHOCTH, a TaKKe Ha (pOopMHpOBaHUE y CTYACH-

26




TOB OOBEKTUBHOTO MPEICTABICHUS O CTENICHHU OBJIAJCHHUS M YCBOCHHUS UMH HU3y4aeMOro MaTepu-
aja B JaHHBI MOMCHT BPEMEHH. BBINIOIIHEHNE PEKOMEHyEMBIX BAPUAHTOB B TECTOBBIX M pa3-
HOYPOBHEBBIX 33JaHUM TAK)Ke I03BOJIAECT CTYIEHTaM JIydlle IOArOTOBUTHCS K MTOIOBOM IIPO-
BEpKe MX 3HAHUHU MO M3y4eHHbIM TeMaM. [10JroToBka K MpakTUYECKUM 3aHATHAM (CEMHUHapam,
JMICKYCCHSIM) TO3BOJISIET CTYJICHTaM 3aKPENHUTh HABBIKM KPUTUYECKOTO MBIIIICHUS MPH padboTe
CO CIIPAaBOYHOM JIMTEPATypOH M UCTOUHUKAMH, U YIIIyOUTh 3HAHUS [0 KOHKPETHBIM T€MaM U3Y-
JaeMol y4eOHON JUCIUTIIHBL.

B nmomonip cTyaeHTaM [UIs BBIIOJHEHUS 3aJaHUN Pa3IMYHbIX BUIOB IIPEAJIAraeTCs:
- CIIMCOK OCHOBHOM Y BCIIOMOTaTEIbHOM JIUTEPATYPHI;
- CIIMCOK IIPUMEPHBIX TEM JI0KJIa10B U COOOIIEHUH.

CnucoK NpUMEPHBIX TeM I0KJIA0B U COOOIEHM i

Pazngen «Xummus».
. Tabnuna Menneneena.
. X¥MUA U My3bIKa: KoMI1o3uTop u xumuk I1. bopoauH.
. Boza B )kM3HM 4esioBeKa.
. YUeHbIE - XUMHKH.
. YTIIeBOIbI M UX POJIb B dKUBOW IIPUPOJIE.
. dKupsl Kak IpOAYKTHI MTUTAHUS U XUMHUYECKOE ChIPBE.
. XMHY€eCcKasi CAMBOJIMKA.
. [IpupoiHbIE HCTOYHUKH YTIIEBOJIOPOIOB. 9.CuHTeTnyeckue
MOIOIIME CPEICTBA, UX JOCTOMHCTBA U HEJIOCTATKHU.
10.Xumust B ObITY.

CO~NOOT A WNPE

Pa3znen «buoaorus».
1.YyeHsle — OHOJIOTH.
2.KieTouHast TEOpHsi CTPOCHUS KUBBIX CHCTEM.
3.OTKpBITHE HYKJIEMHOBBIX KHCIIOT.
4 HacnencTBeHHBIC 3a00JICBAHUA.
5.Yuenue B.U.Bepnaackoro o 6uocdepe.
6.Kpacnas kuura Huxeropozackoit obiactu.
7.3anoBenHuKy Hukxeropoackoit obmactu.
8.Bennkue reHeTukmy.
9.I'moGanbHBIE HKOJIOTHYECKUE TTPOOIEMBI.

Paszpnen «@usukar.
doroarnrmapar.
OcHoBbl MKT.
JInH3BbL
I"a30BbIE 3aKOHBI.
ITpuunun I'eitrronca.
YpaBHenne Makcaeia.
Bo3saeiictBue paiuousiry4eHui.
ATOMHBIN peaxkTop.
Benukue dpuzuku.
OTKpBITHE SIIEKTPUYECKOTO TOKA.
ITocTOsIHHBIN U BpPEMEHHBIN TOK.
Snepnas suepreruka B Huxxeroposckoit obnactu.
DOTOIIEMEHTHI.
VYbTpa3Byk (1oTyyeHUe, CBONCTBA, IPUMEHEHHE).
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

VYipaBiusieMblil TEPMOSIEPHBII CUHTES.

VYckopuTenu 3apsKEHHBIX YaCTHIL.

CoBpeMEHHBIE CPEICTBA CBSI3U.

CBeT — 3/1eKTpOMarHuTHast BOJIHA.

CoBpeMeHHasl CITyTHUKOBAsI CBSI3b.

AnbTepHaTUBHAs SHEPreTUKA.

AtomHas ¢usuka. M3ortomnsl. [IpumeHenne paanoakTHBHBIX H30TOTOB.
B3risin Ha 3penue.

lonorpadust u ee mpuMeHEHHE.

Judpakuus B HaIICH KU3HU.

Knaccudukanus u xapakTepUCTHKH 3JI€MEHTapHBIX YaCTHUII.
KoHcTpykiuus 1 BUIBI Ja3€poB.

KpuosnexrpoHuka (MUKpPO3IEKTPOHUKA U XOJION).

JIa3epHble TEXHOJIOTUU U UX UCIOJIb30BAHHUE.

MarnuTHbIe U3MepeHus (IPUHLIUITBI TOCTPOSHUS IPUOOPOB, CIIOCOOBI H3MEPEHHS Mar-

HUTHOTI'O IIOTOKA, MarHUTHOM I/IHI[YKI_[I/II/I).

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Meroa MeYeHBIX aTOMOB.

MeTozabl HaOJIIOICHUS U PETUCTPALMU PAJUOAKTUBHBIX U3Ty4E€HUHN U YaCTHII.
MoOunbpHBIN TeedoH.

OnTuyeckue sBIECHUS B IPUPOJE.

[IpuMeHeHue A1epHBIX PEaKTOPOB.

IIponsBoacTBo, Iepeada U UCIOJIb30BAHNE DIIEKTPOIHEPTUN.
[Tee303neKTpUUecKuii 3P PEeKT ero mpuMeHeHue.

Pa3ButHe cpencTB CBA3M U paiuo

PentrenoBckue ay4u.

®dusuka u My3bIKa.

[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.

IIpuMepHbIe Bonpockl K U GepeHIPOBAHHOMY 3a4eTy:

1.IlepeyncnuTh CBOMCTBA KUBOW MaTEPUU.

2. Pacckasatb 0 cocTaBe U CTPOCHUH KIIETKH.

3. Kakue tunel pazMHOkeHus 3Haete? [IpuBeaure npumepsl.

4.Kakue 3aKOHbI Hacje10BaHus Ipu3HaKoB 3HaeTe? [IpuBeanTe nmpuMepsl.

5.Ha3oBuTe OCHOBHbIE TJI00AJIbHBIE 3KOJIOIMYECKHE MPOOIEMBI.

6.Kak cBsi3aHO caMO4yBCTBHE 4e€IOBEKa C (PU3NUECKUMU (PaKTOpaMH OKpYsKarolei cpebl?

3ananus no usmke:

ba3oBblii ypoBeHb

1. Ha pucyHkax IOKa3aHbl HadajabHas U KO-

HEYHass CKOPOCTh JBYX T€JI, ABMKYIIUXCA 3 ' RER
BIOJb OCH X C MOCTOSHHBIM YCKOPCHHEM. _ o

OnHa KieTka cooTBeTcTBYeT 3 m/c. Bpemst @

HaOJII0/IeHUs paBHO 4 C.

Kakoe Teno Pa3roHsIOCh, a4 KaKOC — TOpMO3I/IJ'IO? Kak m3menumacn CKOPOCTh KaXKAOTO TCJIa 110

Moayiro? YUemy paBHBI IPOEKIIUN YCKOPEHNUN TeN?

2. UtoOb!I paBHOMEpHO nepemMeniath Opycok maccoit 400 r mo crony, K OpycKy HaJ0 MPHUKIAbI-
BaTh TOPU30HTAIBHO HampasiieHHYIO cwity | H. Yemy paBHa cuia HOpManbHOM peakluH, JIei-

CTBYIOIIast Ha OPYCOK CO CTOPOHBI cToJa?

3. Kakomy 3HaueHUI0 aOCOIIOTHON TeMIepaTypbl COOTBETCTBYIOT: a) HOpMalibHasl TeMIlepaTypa
TeJa 4eJoBeKa, 0) camasi HU3Kasl 3aperucTprupoBaHHas Temreparypa Ha 3emuie (okono -90°C), B)

Temreparypa kumneHus azota (-196°C)?
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4. Ha xakoM paccTOsSIHUM ApYT OT Apyra HaxoAaTcs ABa ToYeuHbIX 3apsaaa 5 HKi u 2 mxKu, ecin
OHM OTTAIKHUBAIOTCS ¢ cuion 3 MH?

Cpennuii ypoBeHb

1. llapuk TONKHYJIM BBEpPX MO HAKJIOHHOW MiockocTu. HawanbHas ckopocTh miapuka 4 m/c.
VYckopeHue mapuka npy JIBUKEHUU BBEPX U BHU3 110 HAKIIOHHOW IIJIOCKOCTH OJJUHAKOBO U PABHO
no moxymio 0,5 m/c. YUepes CKOIBKO CEKYHJ| MOCTEe Hayala JBUKEHHUS CKOPOCTh IIapuka Oyner
paBHa 1Mo MOyIto 2 mM/c?

2. JIexxanieMy Ha Jiby KaMHIO COOOIIMIM CKOPOCTh 2 M/C, TIOCTIE YETO OH CKOJIB3UII 10 OCTaHOB-
ku 10 m. Haiitu k03 puiiuerT TpeHuss Mex 1y KaMHEM H JIbJIOM.

3. HekoTopas macca ujeanpbHOTo ra3a HarpeBaeTcs u30XopHo ot Temmeparypsl 27°C mo 127 °C,
JaBJIeHHE ra3a npu 3ToM Bo3pocio Ha 40 klla. Onpenenute nepBoHayanbHOE AaBJICHUE.

4. Toueunsie 3apsanl 1,0%¥10-8 K u 2,0%10-8 K 3akpemieHbl Ha pacCTOSTHUU | M JIpyT OT Apyra
B BakyyMme. Ha cepenuHe oTpe3ka, COEAMHSIONIETO ITH 3aps/bl, HA OJIMHAKOBOM PAacCTOSHUU OT
KOKJIOTO W3 HUX TOMEIIEH TOYeYHBIM 3apsa, paBHbIM-3*10-9 Kn. Omnpenenure Momaynp u
HallpaBJICHUE CUJIBL, ACHCTBYIOLICH HA HETO

IloBbIlIEHHBIN YPOBEHD

1. Teno mBuUranoch B OJHOM HAIPABICHHH C TOCTOSHHBIM YCKOpeHHeM 1,2 M/C* ¥ mpomuio 3a
YEeTBEpPTYIO CEKYHAY OT Havaja HaOmoaeHus myTh 6,2 M. Halimute HauanbHYI0 CKOPOCTH TeNa U
yThb, IpOHAEHHBIN TesoM 3a 10 c.

2. K mpyxwuHne xectokoctbio 100 H/M monsemen 6pycok maccoii 400 r. [Tpu
3TOM Opycok ommpaercs o cron (puc.). Kakyio MUHMMalIbHYIO TOPH30H-
TaJIbHYIO CHIIy HY’KHO MPUJIOKHUTH K OpYCKy, 4TOOBI CABUHYTH €0 C MECTAa,
eCJIM YIJIMHEHUE TPYXKHUHBI PaBHO 3 cM, a KOI(PPUIMEHT TPEHUS MEKITY
Oopyckom u ctonom 0,3?

3. B 6amnone BMectumocThio 200 11 HaxoxuTes renuil mox nasieHuem 100
klla nmpu Temneparype 17 °C. Ilocne nmonkaunBaHus renusi €ro AaBlieHHE NoaHsioch 10 300
klla, a Temneparypa yBenanuuiach 10 47 °C. Ha ckonpko yBennuuiaach Macca renus’?

4. I1ea 3apsana +0,6uKn u -0,2 uKn Haxonsarcs B kepocuHe Ha pacctosHuu 0,4M apyr ot Apyra.
ONpeAeNnTh HANPSLKEHHOCTD Mo B Touke O, pacnooKEeHHON Ha cepeluHe OTpe3Ka MPsIMOH,
COEIMHSIOLIEHN LIEHTPBI 3aps10B.

e
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