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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-
rpaMMy cpeaHero oOmiero oOpa3oBaHMs B Ipeleilax OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOW IPO-
rpammbl CITO (OOIT CITO) Ha 6a3e oCHOBHOTO 00IIero 0O0pa3oBaHMs IMPH MOJATOTOBKE CIEIUATIH-
CTOB CPEJIHETO 3BEHA.

[TIporpamma OVYII.07 EctectBo3Hanue paspaborana Ha ocHoBe TpeboBanuii ®I'OC CIIO,
MPEABSIBISEMBIX K CTPYKTYpE, COJAEPXKAHUIO M pPe3yJibTaTaM OCBOCHHS 0011e00pa30BaTeIbHOIO
yaeOHoro npeamera OVIL.07 EcrectBo3nanue B yactu peanuzanuu @I'OC CIIO B npenenax ocBoe-
HUSI OCHOBHOM oOpazoBatensHOi nmporpammbl 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-
rpamMmbl B cooTBeTcTBHE ¢ PI'OC CIIO no crienmansHocTr 53.02.02 My3bIKalIbHOE UCKYCCTBO 3CT-
pazsl (110 BUIaM).

1.2. Mecto yueoHOro npeamera B ctpykrype IIIICC3
VYueOusiii npeamer OVYIL.07 EcrecTBo3HaHue sBISETCS 00s3aTENbHBIM YYEOHBIM MPEIMETOM
0011e00pa30BaTEIHLHOr0 Y4eOHOTO IIUKIIA.

1.3. lesan u 3agaum, Tpe0OBaHUs K Pe3yJIbTATAM OCBOCHHS 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 TOHUMAHUS B3aUMOCBSA3H U B3aUMO3aBUCUMOCTH €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 SKCTIEPUMEHTAILHON 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 ¢ HanOojee BaKHBIMU HAESIMU 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 — HAyyHOro MU 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 HCIIOJIB30BaHHE
JOCTUKEHUM €CTECTBEHHBIX HAYK JJI Pa3BUTHUS IUBUIM3ALMY U KAUECTBA JKU3HH;
- TpPUMEHEHUE ECTECTBEHHO — Hay4yHbIX 3HAaHUH B MNPOPECCHOHATBHOW JEATEIbHOCTH M
MOBCEJTHEBHON KM3HM [UIg oOOecrieyeHus: Oe30MacHOCTH O KU3HEIESTEIbHOCTH; 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 OTIINYHS,
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 ((OPMHUPOBAHHE COBPEMEHHOMN €CTECTBEHHOHAYUYHON KapTUHBI MUPAa;

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

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

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 OVYIL.07 EcrtecTBo3HaHHE BKIIOUYEHO COJEpPKAHUE,
HampaBlieHHOEe Ha (OPMHUpOBAHHE Yy CTYIACHTOB KOMIIETEHIMI, HEOOXOIUMBIX Ui KaueCTBEHHOTO
ocoenust OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIET0 0Opa30BaHMS.

B pesynbrate ocBoeHHs mpeamera y oOyuaromierocsi (GOpMUPYIOTCS CleAylouiue 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 peaMeTa y o0ydaromerocss GopMHUpYyIOTCs ClIeAyoIre 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, a3apPTHBIX UTP U T.A. COXpaHSIONIHIA ICUXOJIOTHYECKYI0 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.

OcBoenne conepxkanust yaeoHoro npeamera OYIL.07 EctecTBo3HaHme obecriednBaeT 10-
CTHXKEHHE CTYACHTaMH CJEYIOIUX PEe3yIbTaTOB:
MemanpeomemHbvlx:
- OBJIQJICHUE YMEHMSMHU M HaBbIKAMU PA3JIUYHBIX BHJIOB [TO3HABATEIBHON JNEATEIBHOCTH I M3yde-
HUS pa3HBIX CTOPOH OKPY’KAIOIIETO €CTECTBEHHOTO MHPA;
- IPUMEHEHNE OCHOBHBIX METOJIOB MMO3HaHMs (HAOII0A€HUS, HAYYHOT'O SKCIIEPUMEHTA) JUIsl U3YUEeHUs
Pa3IMYHBIX CTOPOH €CTECTBEHHO - HAYYHOH KapTUHBI MUPA, C KOTOPBIMH BO3HUKAET HEOOXOUMOCTh
CTaJIKUBAThCs B MpodecCHOHATILHOM cdepe;
- YMEHHUE ONpeNeNsTh TN W 3a/la4d JICATEIbHOCTH, BEIOMPATh CPEICTBA U MX JIOCTHKCHHUS Ha
MIPAKTHKE;
- YMEHHE WCIIOJIb30BaTh Pa3IMYHbIe UCTOYHHUKH JJISl TIOJYYEeHHUsI €CTECTBEHHO -HaydHOW HH(popMa-
LMY U OLIEHUBATh €€ IOCTOBEPHOCTH JUIsl TOCTH)KEHUS TOCTABIICHHBIX 1IeNel U 3aay;
npeomemmuvix:
- c(OPMHUPOBAHHOCTH MPEICTABIECHUH O 11€JIOCTHON COBPEMEHHOI €CTECTBEHHO — HAyYHON KapTHHBI
MUpa, TPUPOJie KaK CIHHOM IETOCTHOH CHCTeMe, B3aWMOCBS3HM UEIIOBEKa, MPHPOJBI U OOIIECTBA,
MPOCTPAHCTBEHHO — BPEMEHHBIX MaciITabax BeeneHHOM;
- BJIaJICHUE 3HAHUSIMU O HanOoJiee BAKHBIX OTKPBITUSAX U JOCTH)KCHHUSIX B 00JIACTH €CTECTBO3HAHUS,
MOBJIMSIBIIIMX HA 3BOJIOIMIO MTPEJICTABICHHUH O MPUPOJIE, HA pa3BUTHE TEXHUKU U TEXHOJIOTUH;
- copMHUPOBaHHOCTh YMEHUSI IPUMEHATh €CTECTBEHHO — HAay4YHBIC 3HAHUS JJIsi OOBSICHEHUS OKPY-
KAIOIUX SBJICHUH, COXpaHEHMs 370pOBbs, oOecreueHHs Oe30MacHOCTH KU3HEIESITEeIbHOCTH, Oe-
PEKHOTO OTHONICHUS K MPUPOJIE, PAIMOHATIHLHOTO TPUPOIOTIOIH30BAHNS, & TAKIKE BHITIOTHEHUS POJIH
IpaMOTHOTO IOTPEOUTEII,
- ¢(hOpMUPOBAHHOCTH MPECTABICHUI O HAYYHOM METO/Ie TIO3HAHUS TIPUPOJIBI M CPEICTBAX H3YUCHUS
Meramupa, MakKpoMMpa 1 MUKPOMHUPA; BJIaJICHUE NPUEMaMU €CTECTBEHHO — HAay4YHBIX HaOJIOJCHUH,
OTIBITOB, HCCIICJIOBAaHUH 1 OLIEHKHU JIOCTOBEPHOCTH TTOTYUYE€HHBIX PE3yIbTATOB,
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- BJIaJICHHE MOHITHIHBIM aIllapaToB €CTECTBEHHBIX HAyK, MO3BOJISIONIMM MMO3HABATh MHUP, Y4acTBO-
BaTb B JUCKYCCHUAX IO CCTCCTBCHHO — HAYYHBIM BOIIPOCAM, HMCIIOJb30BATH PA3JIMYHBIC MCTOYHUKU
nH(pOpMaIuU I TOATOTOBKUA COOCTBEHHBIX pabOT, KPUTUUECKH OTHOCHTHCS K coobmenusim CMU,
COJIEprKalINX HAYYHYIO HHPOPMAIIHIO;

- cOpMUPOBAHHOCTh YMEHUI NOHUMATh 3HAYUMOCTh €CTECTBEHHO — HAYYHOT'O 3HAHUS I KaXKI0TO
YeJI0OBEKa HE3aBUCHMO OT €r0 MPOo(heCCHOHATBLHON NeATeNhbHOCTH, Pa3indaTh (PaKThl M OLIEHKH, CPaB-
HUBATh OLIEHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMH OLICHOK U CBSI3b KPUTEPUEB C OMpese-
JICHHOM CUCTEMOM LIEHHOCTEM.

1.4. PekomMeHayeMoe KOJIMYECTBO YACOB HA OCBOEHHUE NPOTPaMMbI:
MaKCUMaJIbHOM yueOHOM Harpy3ku obydaromierocs - 108 gaca, B ToM yuce:
00s13aTeNbHON ayIUTOPHON yuyeOHOM HAarpy3KkH obyuatomierocs - 72 yaca;
CaMOCTOATENIbHON paboThl 00yUaromerocs - 36 4acos.

2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O IPEJIMETA

2.1. O6beM yueOHOro npeaMera M BUAbI Y4eOHO0I padoThl

Bup yuyeoHoii padoTbl Oovem uacos

MakcumaJjibHasi yueOHasi HAarpy3Ka (Bcero) 108
Oo0s13aTesibHAs ayAUTOPHAs Y4eOHAasi HATPY3Ka (Bcero) 72
B TOM YHUCJIC:

TEOPETHYCCKHUE 3aHATUS 455

MPAKTUYECKUE 3AHITUS 14,5

KOHTPOJIbHBIE PAOOTHI 12
CamocrosiTesibHas padora o0yuawuierocs (Bcero) 36

HroroBas arrecrauus B popme nuddepeHIUPOBAHHOTIO 3a4UeTa-4 ceMecTp

2.2. O0mas XapakTepuCTHKA Y4e0HOr0 mpeaMeTa

VYueOunpiii npenmer OVIIL.07 EcrtecTBo3HaHMe SBISETCS CHHTE3HBIM Y4YEOHBIM KYypCOM,
BKJIIOYAIOIIUM B ce0si MaTepHaj TpeX B3aMMOCBSI3HBIX HAyYHBIX JUCIMIUIMH — OMOJIOTUH, XUMHUU U
¢usuku. Comepkanne ydeOHOro mnpeamera «EcrecTBo3HaHME» BBICTPOEHO B COOTBETCTBUH C
COBPEMEHHOM KOHIEMIMEH €CTeCTBO3HAHMS W BKIIOYAeT B ceOs IIUPOKUH CIEKTP BOMPOCOB O
pa3HOOOpa3HBIX CBOWCTBaX OOBEKTOB MPHUPOJBI, KOTOPBIE MOTYT PAacCMaTpPHBATHCA KaK €IUHOE
nesnoe. OCHOBaHHBIE HAa €CTECTBEHHO-HAYYHBIX 3HAHHMSIX COBPEMEHHBbIE TEXHOJOTMH (HOPMHUPYIOT
HOBBII 00pa3 KM3HH YEIOBEYECTBA, M OOPAa30BaHHBIM YEIIOBEK HE MOXKET AMCTAHIIMPOBATHCS OT

(GyHIaMEHTaIbHBIX 3HAaHMM 00 oOkpyxkamomem wmupe. EcrecTBo3HaHMe — HeoTbhbemieMas
COCTaBJISIOLIAs KYJIbTYpBI: ONPEAessisi MUPOBO33pEHUE YETI0BEKa, OHO MPOHUKAET U B TyMaHUTapHYIO
chepy, M B OOLIECTBEHHYIO JKHW3Hb. PallMOHaNbHBI €CTECTBEHHO — Hay4yHbIH METO],

c(OpMHUPOBABILUICA B paMKaX €CTECTBEHHBIX HAayK, 00pa3yeT €CTECTBEHHO — HAY4YHYI0 KapTHUHY
MHpa, HeKoe 00pa3Ho — punocodckoe 0000IIeHNEe HAYIHBIX 3HAHUH.

OCHOBY €CTECTBO3HAHHUS MpeAcTaBiIsdeT (pU3MKa, M3ydaromas HauOolee Ba)KHBbIC SIBICHMUS,
3aKOHBI UM CBOMCTBA MaTepHaIbHOTO MHUpa. B ¢u3uKe ycTaHaBIMBAIOTCS YHHUBEPCAJIbHBIE 3aKOHBI,
CIIPaBCAJIMBOCTE KOTOPBIX MOATBEPKAACTCA HE TOJBKO B 3C€MHBIX YCIOBHUAX W B OKOJO3CMHBIX
NPOCTpAaHCTBAaX, HO M BO Bceil Bcenmennoit. B sTom 3akmiouaercs mnpu3HaK (HU3UKK Kak
¢byHnaMeHTalbHOW Hayku. Du3HMKa 3aHUMAaeT 0c000€ MECTO CPe/ld eCTECTBEHHBIX HAayK, I03TOMY €€
IIPUHATO CUUTAThH JUAEPOM E€CTECTBO3HAHUA. XUMHS — HayKa O BEIIECTBAX, MX COCTABE, CTPOCHUH,
CBOWCTBAax, MpoOIEcCCaX NPEBpPAlICHUs, MCIOIb30BAaHUA 3aKOHOB XHUMHH B NPaKTHYECKOH
NEATEIBHOCTH  JIIOJEH, B CO3/JaHUM HOBBIX MaTepuayloB. buonoruss — cocraBHas YacTh
€CTECTBO3HAHUA. DTO HayKa O XHUBOM mpupone. OHa H3y4yaeT PACTUTENbHbIN, KUBOTHBIH MUD U
YeJI0BEKa, UCIOJIb3Ys KaK COOCTBEHHBIE METO/Ibl, TAaK U METOJIbI APYIHX HAyK, B YACTHOCTU (PU3MKH,
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XUMHM W MaTeMaTUKU: HaOJIOJCHMS, IKCIEPUMEHTHI, HCCIEAOBAHUSA C IOMOIILI0 CBETOBOIO H
ANEKTPOHHOTO MHKPOCKOMa, O0pabOTKy CTATUCTHUYECKHX JAaHHBIX METOJaMH MaTeMaTHYeCKON
CTaTUCTUKHU U Jp. bruosiorus BeIABISET 3aKOHOMEPHOCTH, IIPUCYIIUE )KU3HU BO BCEX €€ MPOSBIICHUSX,
B TOM 4YHCJIe OOMEH BEIIECTB, POCT, Pa3MHOXKEHHUE, HACICICTBEHHOCTh, U3MEHUYNBOCTb, SBOJFOIHIO U
Ap.

B 1uenmom yueOnbiii npeamer «EcTecTBO3HaHHME», B COAEP)KAHWU KOTOPOW BEAYILIUM
KOMITOHEHTOM SIBJISIFOTCSL 3HAHUS M Hay4yHble METOJIbl TO3HAHHUS, MO3BOJSIOT CHOPMHUPOBATH Yy
CTYJICHTOB IIEJIOCTHYIO €CTECTBEHHO — HAYYHYIO KapTHHY MUPA, MPOOYAUTH Y HUX IMOLMOHAIBLHO —
LIEHHOCTHOE OTHOIICHHE K M3y4aeMOMY MaTepuaily, TOTOBHOCTb K BBIOOPY JA€UCTBUIN OIpe/leIeHHON
HaIpaBJIEHHOCTH, YMEHUE KPUTUUECKH OLIEHUBATh CBOM U UYKHE JIEUCTBUS U OCTYIIKHU.

Baok «Xumus».

XuMurueckas KapTMHAa MUPA KaK COCTaBHAs 4YacCTh €CTECTBEHHO - HAYYHOW KapTUHBI Mupa. Poib
XUMHH B KU3HU COBPEMEHHOr0 OOIIECTBAa: XUMHUSL B OBITY, XUMUS B MPOMBIIIJICHHOCTH, XUMUS B
CEJIbCKOM XO35HCTBE.

OcHOBHbIE MOHATHSA W 3aKOHBI XuMHH. [Ipenmer xumun. BemectBo. AtoM. Monekyna. Xu-
MUYECKHH 371eMeHT U PopMEbI ero cymiecTBoBanus. [IpocTeie u ciioxkHbIe BemecTBa. 3mepenue Be-
miectBa. Macca aToMoB U MoJieKyd. OTHOCUTEIbHBIE aTOMHAsl U MOJIEKYJisipHas macchl. KonndecTBo
BemiectBa. [locrostaaas ABoraapo. Mossipaas macca. 3akoH ABorapo. MomsipHblii 00beM ra30B.

Ilepuoauyeckuii 3aKOH M NMepUOAUYECKasA cUcTeMa XUMUYecKUX djeMeHToB . U. MeHn-
aeseeBa. OTKPBITHE NMEPUOANYECKOTO 3aKoHa. [lepronnueckasl cucreMa XUMHUYECKUX 3JIeMEHTOB /1.
N. MenpneneeBa. 3nauenue Ilepunonnueckoro 3akona u Ilepuoguyeckoil CUCTEMbI XUMHUYECKHX HJIe-
MeHTOB /1. 1. Menneneesa juist pa3BUTHS HAYKHA U IOHUMAHNsI XUMAYECKON KApTUHBI MUPA.

Crtpoenue BemecTBa. KoBajieHTHas CBsA3b: HeNossipHas U nonispHas. Monnas cBsa3b. Meran-
nudeckast cBsi3b. BonopoaHast cBs3b.

Boaa. PactBopsl. Bona B npupose, ObITy, TEXHUKE U Ha TPOU3BOJACTBE. DU3NYECKUE U XUMU-
YeCKUe CBOMCTBA BOJibl. OnpecHeHre BOJIbI. ATperaTHbIE COCTOSIHUS BOJIBI U €€ Mepexo/1a U3 OJTHOTO
arperaTHOro COCTOSIHUS B IPYTO€.

Heopranuueckue coenumHenusi. Knaccudukanus HeEOpraHWYeCKMX COCIUHEHUN: OKCHU/IBI,
KHCIIOTHI, OCHOBaHUS, conu. Metanmsl. O0mue Gpu3nyeckue 1 XMMHYECKHe cBoicTBa MeTamioB. He-
MeTtauibl. OOMIas xapakTepUCTHKA TJIABHBIX MOJATPYII HEMETAIOB HA MpPUMEpPE TaJIoreHOB. Baxk-
HEWIMEe COeTMHEHUSI METAJNIOB U HEMETAJJIOB B IPUPOJIE U XO3SMCTBEHHOM JESATEIbHOCTH YEIOBEKA.
Jlemoncmpayuu (6udeo):

- B3aUMO/ICHCTBUE METAJUIOB C HeMeTaulaMu (IIMHKa C Cepoii),
- B3aUMO/IEHCTBUE METAJIJIOB C pAaCTBOPaMH KHUCIIOT;
- B3aUMO/ICHCTBHE METAJIJIOB C pACTBOPaMHU COJIEH.

Opranunyeckue coeqnHeHusi. OCHOBHBIC TOJIOKEHUSI TEOPUU CTPOCHUSI OPTaHUUYECKHX CO-
enuHeHud. MHorooOpa3ue opraHudeckux coeauHeHuid. [lousTue nzomepun. Yeresodopoowt. lpe-
JebHBIE U HETIpeeNbHbIC YTIeBOA0poIbl. Peakiusa nonmumepusamuu. [IpupoaHbie HCTOYHUKHN YTIie-
BOZOPOJIOB. YTJIEBOJOPOJbI KaK BaXKHEUITNI UCTOYHHK (opmupoBanus Oromxkera. Kucinopoodoco-
oeporcawjue opanuueckue geujecmea. llpencraBurenn KHCIOPOAOCOAEPKAIUX OPTAHUYECKUX CO-
€AMHEHUN: METUJIOBBIM M ATUJIOBBIA CHUPTHI, TJIMLEPUH, YKCYCHAsl KucioTa. JKupel Kak CIOKHBIE
3¢upbl. YIIIEBOJBI: TIIOKO03a, (QPYKTO3a, KpaxMal, LEJUIoI03a. A30mcooepiicaujue opzanuyecKue
coeouHeHus. AMHHBI, aMHUHOKHCIOTHI, Oenku. CtpoeHue u Ouonormyeckas (GyHKIHUs OETKOB.
Ilhacmmaccel u 6onokna. Ilonstre o macTMaccax ¥ XUMUYECKUX BoJokHaXx. HaTypanbHble, cuHTe-
TUYECKHUE U UCKYCCTBEHHBIE BOJIOKHA.

Jemoncmpayuu (sudeo): -nojgydeHHe 3TUICHA U €r0 B3aMMOJICHCTBUE C pACTBOPOM MEepMaHTaHaTa
Kanusi, OpOMHOI BOJIOI;

-Ka4eCTBEHHAs PEaKIHs Ha TIUIECPHUH;

-IIBETHBIE peakinu OeKoB (OMypeToBas U KCAHTONPOTEUHOBAS PEAKIIHH).

XMMHMA M KU3Hb. Xumusa u opzanusm yenogeka. XUMUYECKUE AJIEMEHTHI B OpraHU3Me Ye-
noBeka. OpraHuyeckue W HeopraHudeckue BemiecTBa. OCHOBHbBIE JKU3HEHHO HEOOXOIMMBIE BeEIlle-
cTBa: O€JKH, KUPHI, YIIIEBOJbI U BUTAMHHBI. YTJIEBOJIbI — TJIABHBIA MUCTOYHUK SHEPTHH OpraHU3Ma.
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Posb xxupoB B opranuzme. XoJeCTEpUH U €ro poiib B 3I0POBbE UeloBeKa. MUHEpalIbHbIE BEUIECTBA B
MPOAYKTaX MUTAHUS, MUIIeBbie 100aBku. COaTaHCUPOBAHHOE MUTAHHE.

Xumusn ¢ 6uimy. Bona. KauectBo Boabl. Moromue u uynctsamuye cpeactsa. [Ipapmma 6e3omnac-
HOHM paboThl CO CpeACTBaMHU OBITOBOM XMMHH. PONb XMMHUYECKMX 3JIEMEHTOB B KH3HU PACTCHUHU.
Y nobpenus. XUMHUECKHE CPECTBA 3AIUTH PACTCHHIA.

Baok «BUOJIOT'US. buonorusi — COBOKYITHOCTh HAyK O KUBOM Mpupojie. MeToabl Hay4HO-
ro rno3zHanus B Ouonioruu. JKuas npupoaa kak 00beKT U3ydyeHus: OMOJI0TuN. MeToAbl UCCIIeIOBAHMUS
KUBOU Npupoabl B Ononoruu. OnpenenacHue Xu3HUu. Y pOBHU OPraHU3alnuy KU3HU.

Kuerka. Vcropus nzyuyenus kinetku. OCHOBHBIE IMMOJOKEHUS KIETOYHOM Teopuu. Kierka -
CTPYKTYpHO-(DYHKIIMOHAJIbHAS eAuHuna ku3HU. CtpoeHue kieTku. [IpokapuoThl W 3yKapuOTHI —
HU3IIME U BBICIIME KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKU 3yKapH-
ot. Kierounoe sapo. @yHKuuu siapa: XpaHEHUE, BOCIPOU3BEICHUE U MEpeaada HacaeACTBEHHOM
unpopmanuu. CTpykrypa ¥ GyHKIIMH XPOMOCOM. AYTOCOMBI U IOJIOBbIE XpOMOCOMBbI. brosoruue-
CKO€ 3HAUYE€HHE XMMMUYECKUX 3JeMEHTOB. Heopranuueckue BellecTBa B COCTaBe KIETKU. Poib BOnbI
KaK pacTBOPUTENSI U OCHOBHOI'O KOMIIOHEHTa BHYTPEHHEHN Cpebl OPraHU3MOB. YTJIEBOABI U JIUIUAbI
B kietke. CTpykTypa u 6nonornyeckne QyHKun 6enkoB. CTpoeHne HyKJICOTHUIOB B CTPYKTypa Mo-
munykineotunnbix neneit JJHK u PHK, AT®. Bupycol u 6akrepuodaru. Bupycsl — Bo30yauTenu uH-
¢bexmonHbIx 3a0oneBanuii. Bupyc nmmynonedpunura senosexa (BUY). Ipodpunakruka BUY — un-
dhekuu.

Jemoncmpayuu: -cmpoenue KiemKu, -0peanouobl K1emKu, ~-XUMU4ecKuil cCocmas Kiemxu.

Opranuzm. Opranu3m — enuHoe 1enoe. MHorooOpasue opraHuzmMoB. OOMEH BeElIeCTB U
SHEpPrueil ¢ OKpyXxaroliei cpeoi Kak Heo0X0MMOE YCIIOBUE CYIIECTBOBAaHUS KUBBIX cucTeM. Cro-
COOHOCTh K CaMOBOCIIPOHM3BEJCHUIO — OJIHA U3 OCHOBHBIX OCOOCHHOCTEH JKUBBIX OpraHu3MoB. Jleme-
HUE KJIETKU — OCHOBA POCTA, Pa3BUTHS U Pa3MHOXKEHUs opraHuzMoB. becnonoe pasmuoxenue. Ilo-
JIOBOM MpOILIeCC U MOJI0BOE pa3MHOkeHue. OIiooTBOpeHue, ero ouonorndyeckoe 3HaueHue. Ilons-
THE 00 SHIMMBUIYATHLHOM Pa3BUTHUH. DMOPHUOHAIBHBIN U TIOCTIMOPHUOHANIBHBIN nepuoabl. MHauBu-
NyadbHOE pa3BUTHE YEIOBEKa M €ro BO3MOXKHbIE HapylieHus. OOiue mpencTaBieHHUs O Haclea-
CTBEHHOCTU U U3MEHYMBOCTH. ['eHeTHyecKkass TEPMUHOJIOTUS U CUMBOJIMKA. 3aKOHOMEPHOCTH Hacle-
nosanus. HacnenoBanue npusHakoB y uenoBeka. [lonoBbie xpomocomsl. CLEIIEHHOE € IOJIOM
HacnenoBanue. HacnencrBeHHble 00sIe3HM YeIoBeKa, UX MpUuMHA U npoduinakTiuka. CoBpeMeHHbIE
NIPEJCTAaBICHNUS O FeHEe U TeHOoMe. I 'eHeThyeckre 3aKOHOMEPHOCTH M3MeHunBocTU. Kiaccudukamms
¢bopM M3MeHYMBOCTU. BriusHue MyTareHoB Ha opraHu3M uesnoeka. [Ipeamer, 3agauu U MeTObI ce-
nexkuuu. 'eneTnueckue 3aKkoHOMepHOCTH cenekiuu. Yuenue H. V. BaBuiioBa o 1ieHTpax MHOroo0Opa-
3Us U IPOMCXOKJEHUS KYIbTYPHBIX pacTeHUN. buorexHosorus, ee NOCTHKEHUs, IEPCIEKTUBbI pa3-
BUTHS.

Ilpakmuueckoe 3anamue: - pelieHre YIEMEHTAapPHBIX FTEHETUYECKUX 3a/1a4.

Jemoncmpayuu: -ouocunmes 6eika 6 kiemke, -0ejleHue KIemKu (Mumos, metos);

-gpopmbl pazmnodicenus,; -eenemuxa. 3akonwl I'. Menoens, -eenemuka nona;

~UBMEHYUBOCTb OP2AHUBMO8, ~NPOUCXOHCOCHUE KYIbMYPHBIX PACMEHUL U OOMAULHUX HCUBONHBIX, -
cenexyus.

Bua. DBomronyoHHas TeOpHUs U e€e poiib B (POPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO —
Hay4yHOU KapTUHBI MUpa. Bun, ero kpurepuu. [lomynauus kak cTpykTypHas eTUHUIA BUIA U 3BOJIIO-
uuu. Cunrerndeckas teopus somounu (CTO). JBwkymume cuibpl 3BOJIOLHMHA B COOTBETCTBUHU C
CTD. Coxpanenue MHOroodpasus BUJIOB KaKk OCHOBA YCTOMYMBOIO pa3BuUTus 6nochepsl. Pe3ynbrarel
sBosolMK. [IpnunHbl BIMUpaHusa BUAOB. buosornueckuil nporpecc u perpecc. I'mnoressl npouc-
XOXKICHUSI KU3HU. Y CII0KHEHUE KUBBIX OPraHU3MOB Ha 3eMJjie B MPOLIECCE SBOIONUHU. AHTpOIIOTe-
HE3 U €ro 3aKOHOMEpHOCTH. JloKa3aTenbcTBa POACTBA UEIOBEKA C MIEKONMUTAIOUIMMH JKUBOTHBIMHU.
Dkojorudeckre GakTopbl aHTPONOTeHe3a: YCIOKHEHHE MOMYNISIIMOHHOW CTPYKTYPhl BU1a, U3TOTOB-
JIEHUE OpYAMH TpyZa, MEPeXo] OT PaCTUTEIBHOIO0 K CMEIIAHHOMY THIy MHUTAHUSA, UCIOJIb30BaHHUE
orus. IlosiBeHne MBICTUTENBHON AESITEIbHOCTU U WieHopa3JenbHOU peun. [Ipoucxoxaenue yeno-
BEUYECKUX pac.



Ilpakmuueckue 3anamus; - aHAJIN3 U OLICHKA PA3JIMYHBIX TUIIOTE3 IPOUCXOXKACHNS KU3HH; - aHAIIN3
U OLICHKA Pa3JIMYHBIX TMIIOTE3 IIPOUCXOKICHUS YEIIOBEKa.

Jemoncmpayuu: -6uovi, 0b6pasosanue 6u0os, -360a0yuoHHoe yuenue Y. /lapeuna;

-UCKYCCMBEHHbL 0MOOp, -eCcmecmeeHHblIl OmOOop, -21a6Hble HANPAGLEHUs Y60IIOYUU,

-passumue opeaHuvecKo20 Mupa, -360.110Yus 4el06eKa.

JkocucTeMbl. [IpenmMer u 3aga4n SKOJIOTUHU: YYeHHE 00 HKOJOTHYECKUX (haKTopax, yUeHHE O
cooOuiecTBax OpraHu3MoB, yueHue o onocdepe. Jkonorndeckue GakTopbl, 0COOEHHOCTH UX BO3/EH-
CTBUS. DKOJIOTUYECKUE XapaKTepUCTUKHU BUJA. [loHATUSA 00 skonorunueckux cucremax. Llenu nura-
HUs, Tpouueckue ypoBHHU. buoreonenos kak skocucrema. buocdepa — rimobaipHas 3KocucTeMa.
VYuenue B. U. Bepuaackoro o 6uocdepe. Poxib sxuBbix opranuzmo B 6uocdepe. buomacca. buoso-
rMyeckuil kpyroBopor. OCHOBHbIE HalpaBJiIeHUs BO3JEHCTBUs yenoBeka Ha Ouocdepy. Tpanchop-
MaI¥si €CTECTBEHHBIX IKOJIOTHYECKUX cucTeM. OCOOEHHOCTH arpo3KOCUCTEM.

Ilpakmuueckue 3anamusa:- COCTaBICHUE CXEM Iepellayd BEIECTB M AHEPruu (Lernei muraHus); -
aHaJM3 U OIICHKA IIOCIICACTBUN COOCTBEHHOH JEATENbHOCTH B OKpYXAroIled cpeze, riodaibHBIX
9KOJIOTUYECKUX MTPOOJIEM U IyTeH UX pereHus. IKCKypcus:

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

baok «@Puszukar.

Beenenne. ®u3uka — ¢yHAaMeHTalbHAs Hayka o mpupoje. EcTtecTBeHHO-HAYYHBIH METO/
IIO3HAHUS, €r0 BO3MOYKHOCTH M I'DAaHULbI IPUMEHUMOCTH. EIMHCTBO 3aKOHOB NPUPOABI U COCTaBa
BeuiecTBa Bo BeenenHoil. OTKpbITHS B (PM3MKE — OCHOBA IPOrpecca B TEXHUKE U TEXHOJOTUH IPO-
U3BOJICTBA.

Mexanuka. Mexannueckoe nuxkeHue. Cucrema orcuera. Tpaekropust amxeHus. [1yTe.
Ilepememenue. PaBHoMepHOEe npsAMonuHelHoe aBrkeHHe. CKkopocTb. OTHOCUTENIBHOCTh MEXaHUYE-
CKOTO JBMXEHHS. 3aKOH CII0KEHUs cKkopocTel. CpeHsss CKOPOCTh IPU HEPABHOMEPHOM JIBUKEHHH.
MrHoBeHHasi CKOPOCTb. PaBHOyCKOpEeHHOE NpsAMOJIMHEHHOE ABMKeHue. Y ckopeHue. CBoOogHOE ma-
nenue ten. Jlunamuka. Macca u cuna. B3aumoneiicteue tein. 3akoHsl AuHAMUKH. CHIBI B IPUPOJIE.
3aKOH BCEMHMPHOro TAroreHus. Mmmynesc Tena. 3akoH cOXpaHEHMs uMIyibca. PeakTuBHOE nBUXKe-
Hue. Mexannyeckas paborta. Momnocts. Mexanndeckas sHeprusi. Kuneruueckast sueprusi. Kuneru-
yeckas sHeprusi U pabora. IloreHuManbHas 3HEpPrusi B IpaBUTALIMOHHOM ToJe. 3aKOH COXPaHEHHs
ITOJIHOW MEXaHWYECKOM DHEPTHUU.

OCHOBBI MOJICKYJISIPHON (PM3UKH H TEPMOANHAMMKH. ATOMUCTHYECKAs TEOPUS CTPOCHUS
BeuecTBa. HaOmroieHust U OMbBITHL, MOATBEPKAAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOCHHE BEIIECTBA.
Maccel 1 pazMmepsl MOJIEKYIL. TernoBoe ABHMKEHUE YacTUL] BelecTsa. bpoyHoBckoe nsmxkenue. Mue-
anbHBIM ra3. Temmeparypa Kak Mepa CpelHed KMHETUYECKOM SHEPIHH YacTUL. YPaBHEHHE COCTOS-
HUS UAeanbHOro raza. Mozens xunkoctu. [loBepxHOCTHOE HaTs KeHHE U cMauuBaHue. Kpucramim-
yeckue u aMop(dHble BemiecTBa. BHyTpeHHsst sHeprus. PaboTa u Temnoorjada Kak crnocoObl H3MEHe-
HUS BHYTpeHHEH dHepruu. IlepBblil 3ak0H TepMoIMHAaMUKU. TemioBble MaIIMHBI U UX IPUMEHEHHE.

OcCHOBBI 3JIEKTPOAMHAMMKH. B3aumoneicTBue 3apsKEHHBIX Tell. DJNEKTPUUYECKUH 3apsl.
3aKOH COXpaHEHMsI MIEKTPUUECKOro 3apsaaa. 3akoH KynoHa. DieKTpocTaTH4ecKoe IoJIe, €ro OCHOB-
HbIE XapaKTEPUCTUKU U CBA3b MEXy HUMH. [locTOsHHBIN snekTpuueckuil Tok. Cuia Toka, Hamps-
KEHHE, DJIEKTPUUECKOE CONTPOTUBIIEHHE. 3aKkoH OMa A ydacTKa dJIEKTPUUECKOH Lenu. MaraurHoe
II0JIE ¥ €70 OCHOBHBIE XAPAaKTEPUCTHUKU. [[eficTBHE MarHUTHOTO ITOJISI HA MPOBOAHUK C TOKOM. 3aKOH
AmMnepa. DneKTpoaBUraress. SBjaeHne 371eKTpPOMarHuTHOM HHTyKIUH.

Kosiedbanus u Bosinbl. CBOOOIHBIE KOoeOanus. [lepuos, dactoTa U aMIIUTya KOJeOaHUH.
I"apmonnueckue konebanus. MexaHnueckue BOJHBI U UX BUJbl. 3BYKOBBIE BOJIHBL. YJIbTPa3ByKOBbIE
BOJIHBI. YJIBTPa3BYK U €r0 UCIOJIb30BaHNE B MeIUIMHE U TeXHUKe. CBOOOAHbBIE 3JIEKTPOMAarHUTHbIE
konebanus. KoneOaTenbHbI KOHTYp. DJIEKTPOMAarHUTHOE TOJ€. DJIEKTpOMarHuTHbIE BOJHBI. CKo-
POCTB JIEKTPOMAarHUTHBIX BOJIH. Pa3BuTHe NpencTaBlIeHU O MPUPOJE CBETA. 3AKOHBI OTPAKEHHUS U
npenomMiieHus cera. JInnssl. @opMyiia TOHKOU JIMH3BI.

JaeMeHTHI KBaHTOBOM (pu3uku. KBantoBbie cBolicTBa cBeTa. KBanToBas runoresa [1nanka.
dotoanekrpuueckuii apdexr. dusznka aroma. Moaenu crpoerus aroma. Onbit Pesepdpopna. dusuka



aTOMHOTO si/ipa W dJeMeHTapHbIX YacTull. CocTaB M CTPOEHUE aTOMHOrO sijpa. PannoakTUBHOCTD.
Pa,Z[I/IoaKTI/IBHBIe H3JTYyUYCHUSA U UX BOBHCﬁCTBHe Ha )KUBBIC OPTaHU3MBI.

Bcesiennas u ee 3Bosouus. CtpoeHue u pazputue BeenenHnoil. Mogens pacmmpsronieincs
Bcenennotii. [Tpoucxoxnenue Comnednoi cuctembl. CoBpeMeHHast pu3nuecKas KapTHHa MHUpa.
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2.3. TemaT4yecKkMii IJIAH U COJePKaAHNE Y4eOHOI0 NpeaMera

ECTECTBO3HAHUWE

HaunmenoBanue pa3iejioB U TeEM

CopepixaHue y4eOHOro MaTepuaJa, JabopaTopHbie padoThl M NPAKTHYECKHE 3aHATHS, CAMOCTOSAITeJIbHAsI pa0oTa 00y4yaloIuxcs, KypcoBasi padoTa (IIpoeKT)

Oo6Bbem
4acoB

YpoBenb
OCBOEHHS

1

2

XUMUA

Pazgen 1.00mas u HeopraHu4yecKkasi XUMHSI.

Tema 1.1.
BBeaenue.

Cooepacanue yuedbno2o 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.

CamocrosiTesibHast paboTa 00y4YalOIIUXCs:
- HpI/IBe,Z[I/ITe HpI/IMepr XUMHUUYCCKUX peaKuMﬁ, C KOTOpI)IMI/I BbI CTAJIKUBACTCCH B JKU3HU.

0,5

Tema 2.1
OcCHOBHBIE IOHATHSA XH-
MHH.

Cooepoicanue yuebno2o mamepuana:

[penmer xumun. BemectBo. ATom. Monekyna. XUMHYECKHHA JIEMEHT. (OCHOBHBIC TIOHATHS, CYIITHOCTHBIC XapakTepucTUKN) [IpocTrie u
CJ0HBIE BemecTBa.OCHOBHBIE 3aKOHBI XUMHH: 3aKOH COXPAHEHUS MacChl BEIIECTBA; 3aKOH ITOCTOSHCTBA COCTAaBAa 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 XapakTepuCcTUKH). Ileprnonuueckas cucteMa XMMUYECKHX dJIe-
MeHTOB /]. 1. Menzeneea. Ilepnoas! 31eMeHTOB: OOJIBIINE U MaJble. [ pyIIITbl 2IEMEHTOB: TJIaBHBIE U TTOOOYHBIE (OCHOBHBIE ITOHATHS,
CYIIHOCTHbIE XapaKTEePUCTHKH).

0,25

IIpakTHyeckas padora:
3ananus o GOpMUPOBAHUIO 3HAHUH U YMEHHH (110 BEIOOPY MpenojaBaTens):
- onpenenuth crpoeHure atomoB Na, O, Mg no neproandeckoii cucteme XuMuueckux sneMenToB J[. M. Meneneena.

0,25

CamocrosiTesbHast padoTa 00y4aOUIUXCS:
- U3y4YCHUE NIEPUOJUUECKON CUCTEMBl XUMHUYECKUX 31eMeHTOB JI. . Menneneesa,
- onpeieauTh ctpoenue atomoB Ca, Cl mo nepuognueckoii cucreme snementos JI.W. Menaeseena.

0,25

Tema 2.3
CrpoeHue BelecTsa.

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

Koumponvnas paboma: remur 1.1-2.3:

BrlinosnHeHue NMCbMEHHBIX OTBETOB Ha BOMPOCHI MO pazzesiaM «OCHOBHBIE MOHATHS XUMUNY, «[leproaudeckas cucreMa XUMAYECKUX
anementoB J.M.MenneneeBay, «CTpoeHue BemecTBay. [I[pumMepHbIe BOMPOCHL: «J[aTh ompeieneHus CIeyIOIMNUM MOHSTHSIM: BEIECTRO,
MOJIEKyJIa, aTOM, XUMHYIECKHH JIeMeHT»; «OXapaKkTepu3yiTe CBA3b MOJ0XKEHUS dJIEMEHTa B reproandeckoit cucreme J[.1. Menneneena
CO CTPOCHUEM aToMay.
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CamocmoamenvHuasn paboma 00y4aouuxcs.

-110100paTh MPUMEPHI BEIIECTB C PA3IMYHBIMU TUIIAMH XUMHUUYECKO# CBSI3Y;
-MIOBTOPCHHUE MPOUCHHOTO 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 TPOU3BOJICTBE (OCHOBHEIC MTOHATHS, CYITHOCTHEIE XapaKTEepUCTHKH). DUINIECKHE N XUMUIECKHAE CBOHCTBA
BOJIBI. ATperaTHble COCTOSHHS BOJIbI (OCHOBHBIC ITOHSTHSI, CyITHOCTHBIE XapaKTEPUCTUKH).
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 HeOpraHMuecKHX COSANHEHUIT: OKCUBI, KUCIIOTHI, OCHOBaHMS, cosid. MeTayutsl. O0muye pusndeckue 1 XAMUIEeCKUe
HEHHS. cBo¥icTBa MeTawIoB. Hemeramisl: 00mas xapakTeprUCTHKA TJIABHBIX ITOATPYIIT HEMETAIUIOB Ha IpUMepe TaloreHoB. Baxuelmme 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/IeTNTh K KAKAM KIIaccaM HEOPraHUYeCKHX COSAMHEeHHUiT oTHOCATCs cnenyromue Betnectsa: H2CO3, NaCl, SiO2, K20, Ca(OH)2;
- HAIMCaTh TMPHUMEPHI PeaKkIiid COSANHEHHS METAJUIOB C HEMETAUIAMH, METAJLIIOB C BOJIOM.
Konmponvnas paooma: temoi 2.4.-2.5: 1
BrImoHeHNe MMCHEMEHHBIX OTBETOB Ha BOTIPOCHI IO pasnenaM «Boma. PactBops», «Heopranudeckue coennHeHus». [IpuMepHBIC BO-
mpockl: «OxXapakTepu3ynTe (pu3udecKie CBOMCTBA BEMECTB ¢ METAUTMUSCKUAM THIIOM CBSI3U»; «POIJIb BOABI B )KU3HEAEATSITHHOCTH YEII0-
BEKay.
CamocrosiTesibHAast padoTa 00y4YalOIIUXCsI: 15
-CPaBHHUTH CBONCTBA HEMETAJJIOB U METAJLIOB;
-[IOBTOPEHHUE MPOHJICHHOTO MaTepHaa;
- paboTa cO CIPaBOYHOM JIMTEPATYPOH ISl MOATOTOBKH K KOHTPOJIbHOW padoTe.
Paznen 3.0prannyeckasi XuMusi.
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 odyuaroOujuxca: 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 MOHATHS, CYITHOCTHEIC XapaKTEPUCTHKH).
IMpakTuyeckas padora: 0,25
3aganus 1Mo GOpMUPOBAHUIO 3HAHUN M YMEHHMH (10 BEIOOPY TIperoiaBaTes):
- K KaKHM KJIaccaM YTIIEBOJIOPOJIOB OTHOCATCS cienyromue coenunenus: C4H10, Cs5H10, C3Hs;
- IOKa3aTh CTPOCHUE ITHX BEILIECTB.
CamocrosiTe1bHast padoTa yJamuxcs: 0,5

- CpaBHUTH 001IMe YOPMYIIBI PEAEIBHBIX M HETIPEAEIbHBIX YTIIEBOIOPOIOB,
- 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 KHACIOPOICOACPKANINX OPTAHMICCKUX COCTMHCHMUM: METHIIOBBIN M 3THIIOBBIM CIIUPTHI, TIIHIEPHH, YKCYCHAST KUCIIOTA,
CITOXHBIE AQUPBI, )KUPBI (OCHOBHBIE TIOHATHS, CYIHOCTHBIC XapaKTEPUCTHKH). YTICBOIBI: TIIOK03a, PPYyKTO3a, KpaxMall, [eJLIoI03a
(OCHOBHBIE TIOHSTHSI, CYIITHOCTHBIE XapaKTEPUCTHKH)

Camocmoamenvnasn paboma ooyuarowuxcsa:
- KAKHMe M3 KHCIIOPOJCOACPKAIIMX OPTaHMIECKUX COSTUHEHHH BBl HCIIONb3yeTe?;
- CPaBHHTE COCTAaB KAPOOHOBBIX KHUCIIOT M CIIOMKHBIX JKHPOB.

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:

BrInorHeHNe MMCHEMEHHBIX OTBETOB Ha BOTIPOCHI 1o pasznenam: «Teopus A.M. BytiepoBay; «YrmeBomopoasn»; «Kucmopoaconepsxarime
OpTaHUYECKHE COSANHCHH»; «A30TCOIepKAIIIe OpraHnIeckue coennHeHms»; «[Imactmaccel u BomokHay. [IpumepHsie Bompockr: «Oc-
HOBHBIC MoJioxKeHHs Teopud A.M. BytiiepoBay; «UTo npeacTaBisioT coboit 6enku?»; «Uto Takoe BOJIOKHA?Y.

CamocrosiTesibHAst padoTa 00y4arOUIUXCS:

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

- paboTa cO CIPaBOYHOM JIMTEPATyPOH ISl MOATOTOBKH K KOHTPOJIbHOW paboTe.

0,75

Paznea 4. XuMus ¥ ;KU3Hb.

Tema 4.1.
XuMMSA ¥ OPraHu3M 4Ye-
JIOBEKa.

Cooeparcanue yuedbnoeo mamepuana:

XUMITYECKUE AIEMEHTHI B OpTraHU3Me YeI0BeKa (OCHOBHBIC TIOHATHS, CYIIIHOCTHBIC XapaKTepucTukn). OpraHnvecKkrue U HeopraHude-
CKHe€ BelecTBa (OCHOBHBIE TIOHATHUS, CYITHOCTHBIE XapaKTepUCTUKHN). OCHOBHBIC KU3HEHHO HEOOXOIUMBIE COETUHEHUS: OCITKH, YKHUPHI,
YTI€BOJIbI U BUTAMUHBI (OCHOBHBIE MOHSTHS, CYIIHOCTHBIE XapaKTEPUCTUKH). MuUHepanbHbIe BEIIECTBA B MPOIYKTaX MUTaHHSI (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. MOIOIIIME U YUCTSIUE CPeICTBA (OCHOBHBIE MOHSITHS,
CYIIHOCTHBIE XapakTepucTUKH). [IpaBuiia Ge30macHoi paboThl CO CPeICTBAME OBITOBOM XUMHH.

Koumponsnasa pavoma: tempi:4.1-4.2:
BrinosHeHe MMCbMEHHBIX OTBETOB Ha BOMPOCHI 10 pasjieniaM: « XHUMHs U OpraHu3M 4elioBeKkay; «XuMus B ObiTy». [IpumepHbie Bonpo-
cbl: «Oprannyeckre BEIIECTBA B MPOAYKTaX NUTaHMs»; «[IpaBuila 6e30nacHOCTH paboThI CO CPEICTBAMH OBITOBOI XMMHUMY.

CamocrosiTe1bHast padoTa 00y4aromuXcs:

- IIOATOTOBUTH COO6H.I€HI/IC Ha OJIHY U3 TEM! «anesomﬂ " UX pOJib B JKUBOH IIpUPO AL, «)KI/IpBI KaK IMMPOAYKTHI ITUTAHUA U XUMHUYCCKOC
ceIpbey; «CHHTETHYECKHE MOIOIINE CPEACTBA: TOCTOMHCTBA M HETOCTATKI;

- IOBTOPEHHE MIPOIIEHHOI0 MaTepHana;

- paboTa co CIPaBOYHOMN JIMTEPATYPOH JJIsl HOJATOTOBKY K KOHTPOJIBHOHN padoTe.

HTOro yacoB ayIMTOPHOIi U CAMOCTOATEILHON PaGoOTHI

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, €TO 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. Cuctema orcuera. Tpaekropust asmwkenus. [1yte. [lepemenienne. PaBHoMepHOE npsiMo-
nuHelHoe aBrxkeHne. CkopocTb. OTHOCHTENIFHOCTh MEXAaHUYECKOTO JIBM)KEHHS. 3aKOH CIIOXEHUsI ckopocTeld. CpenHssl CKOpOCTh Mpu
HEpaBHOMEPHOM JIBM)KEHHH. MTHOBEHHAs! CKOpOCTh. PaBHOYCKOpEHHOE NpsIMONIMHEHHOe JBIKeHue. Y ckopeHnne. CBOOOIHOE majieHne
Tell.
IIpakTnyeckas padora: 1
- pelIeHue 3a/1a4 Ha PaBHOMEPHOE U PaBHOYCKOPEHHOE JIBIIKCHUE, IBW)KEHHE Tejla, OPOLICHHOT0 M0]] YTJIIOM K TOPHU30HTY
CamocTosiTe1bHasi padoTa 00y4Yarouxcs: 1
- IOBTOPEHHUE NPOWAEHHOTO MaTepuaa;
- IOTOTOBKA cooOUIeHNH «Benmyaiimme 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 TIOHSATHSI, CYIITHOCTHBIE XapaKTepUCTHKH). B3anmoneiictue Ten (OCHOBHBIE MOHSTHS, CYITHOCTHBIE XapaKTe-
PHUCTHKH). 3aKOHBI IMHAMUKHN (OCHOBHBIE MTOHATHS, CYITHOCTHBIE XapaKTepucTHKN). CHIIBI B IpUpOe. 3aKOH BCEMHUPHOTO TSATOTEHUSL.
IIpakTnyeckas padora: 1
- pelIeHye 3a1a4 Ha npuMeHeHue 2 3akoHa HploTtoHa
CamocrosiTejibHast padoTa 00y4aIOUIUXCH: 1
- 3y4YeHHue JEKIIMOHHOTO MaTepuala;
- peleHue 3a/1a4 Ha npuMeHeHue 2 3akoHa Hprotona
Tema 1.3. Cooeporcanue yuebno2o mamepuana. 0,5
3akoHbI coxpaHeHusi B | MIMnynbc Tena (OCHOBHBIE MOHSTHS, CYIIHOCTHBIE XapaKTePUCTHKH). 3aKOH COXPAaHEHUs UMITyJIbca. PeakTUBHOE JIBHKEHHE (OCHOBHBIE
MeXaHUKe MOHATHS, CYITHOCTHBIE XapaKTePUCTUKH). MexaHnueckas pabora (OCHOBHBIE MOHATHS, CYITHOCTHbBIE XapaKTePUCTUKN). MONTHOCTH (OC-
HOBHBIE TIOHATHSA, CYITHOCTHBIC XapaKTepUCTUKH). Mexanudeckas sHeprus. Kunerndeckas sneprusi. Kunerndeckas sHeprus u pabora.
HOTCHHHaHBHaH OHEPIUs B rpaBUTALTMOHHOM II0JIE. 3akoH COXpaHCHUA MOJTHOM MEXaHUYECKOU OHEPIUH.
IpakTuyeckas padora: 0,5
JlabopatopHsie paboTsl: Nel. «Onpenenenue BpeMeHN peakiuu pykm», Ne2. «V3ydeHne paBHOYCKOPEHHOTO IBHKSHHSD)
CamocTosiTeJbHast padoTa 00y4arOIIUXCH: 0,5

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

Pazgen 2. OcHOBBI MOJIEKYJISIDHOI (PM3NKH H TEPMOIUHAMHKHA
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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 BEIIeCTBA. Macchl U pa3Mepsl MOJICKy 1. TeIuioBoe JBIKEHIE YacTHUI] BelecTBa. bpoyHOB-
ckoe nBumkeHue. MneansHbiil ra3. TemmepaTypa Kak Mepa CpeHel KMHETHYCCKOW SHEPTUU YaCTHUIl. Y PABHEHUE COCTOSHUS UICATBHOTO
ra3a. Mopens xuakocTti. [loBepxHOCTHOE HATSHKEHHE B cMaduBaHue. KpucTanmmaeckue n aMop(HbIEC BEIIEeCTBa.
TpakTu4eckas padora: 05
- pemenue 3aga4 no reMaM «OcHoBel MKT», «I"a30BbIe 3aKOHBI»
CamocrosiTe1bHasi padoTa 00yYarouXCs: 1
- MOATOTOBKA coo0meHnst «becKOHTaKTHBIE METOABI KOHTPOIIS TEMITEpaTyphl», «BinsHie n1edexToB Ha GU3NIecKre CBOUCTBA 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 o reMaMm «OcHoBel MKT», «"a30BBIe 3aKOHBD)
Tema 2.2. Cooepoicanue yuebnozo 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 IPUMCHEHUE.
Konmponvnaa paooma: 05
- pemmenne 3agad o ocHoBaM MKT, Ha npuMeHeHHe ra30BBIX 3aKOHOB, HA paBHOYCKOPEHHOE TBIDKCHUE
CamocrosiTe/ibHasi padoTa 00y4arOImIUXCcs: 0,5
- MOATOTOBHUTE Co0OIIeHUs M0 TeMaM «OcHoBbI MKT», «I"a30BbIe 3aKOHBIY
Pasnes 3. OCHOBBI 2JIEKTPOAMHAMMKH
Tema 3.1. Cooepoicanue yuebno2o mamepuana. 1
DJIEKTPOCTATHKA B3anmopelicTBre 3apsHKeHHBIX Tel (OCHOBHBIC TOHSTHA, CYITHOCTHBIC XapaKTEPHCTHKH). DICKTPUICCKUH 3apsa/ (OCHOBHBIC MOHSTHS,
CYIIHOCTHBIE XapaKTEPUCTHKH). 3aKOH COXPaHCHHS IEKTPHUECKOTO 3apsaaa. 3akoH KymoHa. DJIeKTpocTaTHIeCcKoe 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 MOHSATHSI, CYIIIHOCTHBIE XapaKTEPUCTUKH). 3akoH OMa s yJacTKa dJIEKTPUUECKOH IIeTIH.
IIpakTnyeckas padora: 1
- JJabopatopnast pabota: Ne3 «M3yuenue 3akona Oma. [lapamienbHoe U OCIeI0BATENBHOE COSTUHEHUE TTPOBOHUKOBY
CamocTosiTejibHasi padoTa 00y4aroUIUXCs: 1
- MOATOTOBKA cO0OIeH s 0 TeMaM «Bemkue ¢usnkm», «[1oCTOSHHBIN U IepeMEHHBIN TOK», «OTKPBITHE dJEKTPHIECKOTO TOKA
Tema 3.3. Cooeporcanue yuebnoco mamepuand. 15
MarHuTHOe moJjie MarautHoe ToJie ¥ €T0 OCHOBHBIE XapaKTepUCTUKU. JleficTBHE MAarHUTHOTO TOJIS HA TIPOBOJAHUK C TOKOM. 3aKOH AMIiepa. DJIeKTPOABH-
raresib. SIBJCHHE 3JICKTPOMArHUTHON MHIYKIIMK (OCHOBHBIC TIOHSTHS, CYIIIHOCTHBIC XapaKTCPUCTUKH).
IpakTuyeckas padora: 0,5

- pCIICHUE 3a1a4 110 TEME <<3J'ICKTpOMaFHeTI/I3M»
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CamocrosiTe/bHast paboTa 00y4aIOIIUXCH:

- MOATOTOBKA COOOIIEHUS IO TeMe «AKYCTHYECKIE CBOWCTBA IOJTYTIPOBOTHUKOBY, « BUIIOTSpHBIE TpaH3UCTOPBI», « BHsl anexTpude-
CKUX Pa3psIoB. DIEKTPHICCKIE Pa3psIbl Ha CITy)KOe deToBeKay, «3akoHbl Kupxroda s snexrprdeckoii ienmny, «Vcmons3oBanne
3JIEKTPOIHEPTUH B TPAHCTIOPTE», «MOIHUSA — Ta30BbIH pa3ps B MPUPOIHBIX yCIOBUAX», «OTKPHITHE U IPUMEHEHHAE BRICOKOTEMITEpa-
TYpHOH CBEPXIIPOBOIUMOCTHY, «[lepeMEeHHBIH IIeKTpUIECKUN TOK U €T0 IpuMeHeHne», «[1oIynpoBOIHUKOBEIE TaTYUKN TEMIepaTy-
pe», «[Ipupona GeppomaraeTuszmay, « IKOJIOTHICCKHE MPOOIEMBI M BO3MOXHBIC IyTH UX PELHICHUNY, «DICKTPUICCTBO B KHUBBIX Opra-
HU3Max;

- U3y4YeHHe JICKIIMOHHOTO MaTepuaia

Pasznen 4. Kojied0anusi 1 BOJIHBI

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

HUS ¥ BOJIHBI cKue KojieOaHMsi (OCHOBHBIE TOHATHS, CYIIHOCTHBIE XapaKTEPUCTHKH). MeXaHW4eCKUe 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 3a/1a4 Ha KojiebaHWe HUTSHOTO M NPYKMHHOTO MasiTHUKA
CamocTosiTe1bHasi padoTa 00y4YarouXcs: 1
- U3y4eHHe JICKI[HOHHOTO MaTepHana;
- MOATOTOBKA coobmennit «KpuBrie paBHOW TPOMKOCTH, 3aK0H Bebepa-Dexnepay, «Du3nka u My3bIKay, «YIbTpa3ByK (IIOIyICHHUE,
CBOWCTBA, IPUMEHEHHUE)»

Tema 4.2. Coodeparcanue yuebnoeo mamepuaia: 0,5
DaekTpoMarHuTHbie KO- | CBOOOIHBIE ANIEKTPOMArHUTHBIE KOJieOaHMsl (OCHOBHBIE MOHATHS, CYLIIHOCTHBIE XapakTepucTUkH). KonebaTenbHblil KOHTYp (OCHOBHBIE
Jedanns u BOTHbL. CBe- | TMOHATHSA, CYITHOCTHBIE XapaKTEPUCTHKH). DIEKTPOMarHuTHOE MoJje (OCHOBHBIC MOHATHS, CYIIHOCTHBIE XapaKTEPUCTHKH). DIIEKTpoMar-

TOBBIE BOJIHBI. JIUH3BI HUTHBIE BOJIHBI (OCHOBHBIE TOHATHS, CYIIHOCTHBIE XapaKTepUCTHKH). CKOPOCTh 3IEKTPOMArHUTHBIX BOJH. Pa3sBuTHe mpenctaBieHui o
MPUPOJE CBETA. 3aKOHBI OTPAXKEHUS U IIperIoMiIeHus cBeta. JInu3el. @opMysa TOHKOM JTUH3HL.
IpakTnyeckas padora: 0,5
- JJabopatopnast pabota No5. «/3ydenne HopMyIbl TOHKOH JIMH3BIY;
- peueHue 3a1a4 Ha (OopMyIy TOHKOH JIMH3bI U GOPMYITy yBEITHUYESHUS
CamocrosiTesibHasi padoTa 00y4aouuxcs: 0,5
- MOATOTOBKA coobmeHus o TemaM «DoToarmmapary, «JIna3e, «[IpuHmun [roiirercay, «YpaBaeHus MakcBemiay, «DOTO3IeMEHTE,
«CoBpeMeHHBIE CPE/ICTBA CBSI3M», «CBET — AIEKTpOMarHuTHas BoliHa», «COBpEMEHHAs CITyTHUKOBAS CBS3b)
Pasnea 5. DiieMeHTbI KBAaHTOBOM (U3HUKH U TEOPUHU OTHOCUTEIbHOCTH
Tema 5.1. Cooepoicanue yuebno2o mamepuana. 2
DaemenThl KBaHTOBON | KBaHTOBBIE cBOliCTBA cBeTa. KBaHTOBast rumoresa [lnanka. ®oTtosnekrpudeckuii 3pGpekt (OCHOBHBIE MOHSATHS, CYLIIHOCTHBIE XapaKTepu-
¢u3uku u Teopuu oTHo- | cTikH). Pusuka aroma (OCHOBHBIE TOHSTHS, CYIIHOCTHBIE XapakTepucTuku). Mozxenu crpoenus aroma. Omeit Pesepdopna. dusnka
CHTEJTbHOCTH aTOMHOTO s/pa M 3JeMeHTapHbIX YacThi. CocTaB M CTPOCHHE aTOMHOTO siapa. PaanoakTHBHOCTH (OCHOBHBIE NMOHSTHS, CYIIHOCTHBIC
XapaKTepUCTHKH). PasinoakTHBHBIE U3ITyYEHUS M MX BO3JEHCTBHE HA KHMBbIE OPraHU3MBL. M3mydeHue U crieKTps! (BUIBI N3ITyYeHHUH, HC-
TOYHHUKH CBETA, CHEKTPbl M WX BHUJBI, CIIEKTPAIBHBIN aHaN3). DJIEMEHTHl TECOPUM OTHOCHTEIHHOCTH (3aKOHBI 3JIEKTPOANHAMHUKH W
NPUHIUI OTHOCHTEJILHOCTH, ITOCTYJIaThl TEOPHH OTHOCHUTEILHOCTH, PENITUBUCTCKAS IMHAMUKA, CBSI3b MEXKIY MAaccoi U SHEpruei).
15

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

CamocTosiTe1bHasi padoTa 00y4YarouXCcs: 2
- IOJITOTOBKA COOOLIEHUS 1o TeMaM «Bo3aelcTBre painon3itydeHns», «ATOMHBIA peakTopy», «SnepHas 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, micbMeHHBIA 0TBET Ha Bompockl o TeMam «[loctymater CTO,
«QnexTpomaraeT3My, «Kosnebanus n BomHbI», «KBanTOBas usnkay
HTOro KoJu4ecTBO YacoB ayIMTOPHON 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 npupoja (OCHOBHbIE TOHATHUS, CYITHOCTHBIE XapaKTEPUCTHKH). MeTo/ bl HcCIel0BaHUs JKUBOM mpupoasl. OnpenencHue KU3HH.
00beKT u3yueHust 0M0J10- | YPOBHH OpPTaHHU3AINH )KUBON MaTepHH (OCHOBHBIC IIOHATHSI, CYIIHOCTHBIC XapaKTEPHCTHKH).
THH. Koumponvuaa paboma: tema 5.1: 1

BrinonHeHe MMChbMEHHBIX OTBETOB Ha BOMPOCHI 0 paseny: «’KuBas nmpupoa kak 00beKT u3yueHus: Ouonorumny». [IpumepHsie Bompo-
cbl: «OCHOBHBIE IPU3HAKH JKHBOTOY; «[loueMy >KMBbIC OPraHU3MBbI CUUTAIOT OTKPBITHIMUA CHCTEMaMHU?y.
CamocTosiTeIbHASI pad0Ta 00YYAIOLIUXCH: 1,5
- OTBETHUTH Ha BONPOCHI: «Kakue KpuTepuu JiekaT B OCHOBE BBIJICIICHNUS Pa3IMUHBIX YPOBHEH OpraHU3aluy KHUBOTO7;
«[ToyeMy )XHBbIE OPraHU3MbI CYMTAIOTCS] OTKPBITHIMH CHCTEMaMH?;
-[IOBTOPEHNUE MIPOHJCHHOTO MaTepHaa,;
- paboTa co CIIPaBOYHOM JIMTEpaTypOH JUIsl IIOATOTOBKH K KOHTPOJILHOH padoTe.

Tema 5.2. Cooepoicanue yuebnoeo mamepuana: 6

Kaerka. OCHOBHBIE MOJIOKEHUsI KJIETOYHOH Teopun. KiteTka — cTpykTypHO-(hyHKIIMOHAIbHAS equHuIa )Ku3HH. CTpoeHue kieTku. OCHOBHbIE
CTPYKTypHBIE KOMIOHEHTHI KJIeTKH. KiierouHoe sapo u ero ¢pynkiun. CTpykTypa 1 QyHKIHH XpOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOM O-
coMbl. bronornueckoe 3HaueHHEe XUMUYIECKHX 3JIeMEeHTOB. Heopranudeckne u opraHudeckre BemecTBa B cocTane kieTok. CTpoeHue
HYKJICOTHIOB U CTpyKTypa nosunykieotuubix neneid JJHK u PHK, u AT®. Bupycsl u 6akrepuodaru. Bupycel — Bo30yanTe I uH-
(eKIMOHHBIX 3a00JIEBaHUM, TOHATHE 00 OHKOBHPYCAX.
Kontpoabnas padora: Tema 5.2: 1
BrinosHeHe MMCbMEHHBIX OTBETOB Ha BOMPOCHI 1o pazneny: «Kierka». [TpumepHbie Borpockl: «UTo SBISETCS MOHOMEPOM HYKJIEHHO-
BBIX KHCJIOT?»; «Y CTaHOBUTE COOTBETCTBUE MEXY OPraHOWAAMH U UX XapaKTEePHBIMH OCOOCHHOCTIMUY.
CamocTosiTeTbHAsI pad0Ta 00YYAIOLIUXCH: 3,5

- ZIOKa3aTh, YTO KJIETKA SIBJIIETCS CTPYKTYPHON M (YHKIIMOHAIBHON €MHUIIEH )KUBOI MaTepHu;
- cpaBHUTH Mostekyel JIHK u PHK (HaiiTi cxoacTBa u pa3nnaus);

- IOCTPOUTH BTOpYIO 1emb pparmenta nenu JJHK, koTtopas uMmeer cieayronmii cocras:
-A-T-A-T-T-L-A-T-A-;

-IOBTOPEHNE MPOHACHHOTO MaTepHaa;

- paboTa CO CIIPaBOYHBIM MaTEPUaIOM JUIsl IOATOTOBKH 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 Pa3MHOKECHHS OPTaHU3MOB.. bectonoe u mooBoe pa3sMHOXKEHHE OpraHn3MoB. OTUIOIOTBOPEHHE.
Ero 6uonornueckoe 3Hayenue. IloHsTHe 00 MHANBUYaIbHOM, SMOPHOHAIBHOM U ITOCTIMOpPHOHATIBLHOM pa3Buthu. [IpeacraBnenus o
HACJICICTBEHHOCTH ¥ M3MEHYMBOCTH. | eHeTHYecKass TS pMUHOJIOTHS M CHMBOJINKA. 3aKOHOMEPHOCTH HaclienoBaHusa. HacnemoBanne
MIPU3HAKOB Yy deoBeka. CIemyIeHHOe ¢ IT0JIOM HaclieoBaHue. HacnencTBeHHbIe O0I€3HN YenoBeKa, UX MIPUYNHEI U P O(pHITaKTHKA.
I'eHeTnueckue 3aKOHOMEPHOCTH M3MeHUUBOCTH. Kinaccudukanus ¢popm usmenunBocTy. [Ipeamer, 3anauu 1 METOABI CENEKIMU. YUeHHE
H. 1. BaBmiioBa 0 neHTpax MHOT000pa3ws U IPOUCXOKICHUS KyIbTYPHBIX pacTeHN. BHOTEXHOIOTHS, €€ JOCTHKEHHUS, TIePCIIEKTHBBI
pa3BUTHSL.

[pakTuyeckas padora:
3ananus 1o GOpMUPOBAHUIO 3HAHUH M YMEHUH (110 BEIOOPY MperoaBaTeis):
- peuIeHHe IeMEHTapHbBIX TeHETHYESCKUX 3a1aY.

KontpoabHnas padora:

- pelleHue 3a4ay;

- Tema 5.3.

1 .Pemenne B TMChbMEHHOM BHIE TeHETHUCCKHX 3aad. [IpumepHsIe 3anaun: «/IBe YepHbIE CAMKH MBI CKPEIIUBAIOTCS ¢ KOPHIHEBBIM
camiioM. [lepBas camka B HECKOJIBKUX MTOMeTax Aajia 19 uepHsIx u 17 KOpUUHEBBIX TIOTOMKOB, a BTOpas - 35 4epHbIX NOTOMKOB. Ompe-
JIETUTh TEHOTHITBI POAUTENEH U MOTOMKOB?»; «PeliecCUBHBIN I'eH JalbTOHU3Ma HaXOAUThCA B X-xpomocoMe. OTer IeBYIIKH CTpagaeT

JaIbTOHU3MOM, TOTZAA KaK MaTh U BCE €€ MPEIKH Pa3INyaloT [[BETa HOPMaJbHO. J[eByIlKa BBIXOAUT 3aMyX 32 3710pOBOro foHomy. Uro

MOYKHO CKa3aTb 00 UX OTOMCTBE?».

2 BrInoigHeHue MUCHMEHHBIX OTBETOB Ha BONPOCHI MO pasneny:. «Opranusmy. IIpumepHslie Bompocs: «KakoBa npupoa reHHbIX MyTa-

LM M MEXaHMU3M HX IIPOSIBICHUY; «YTO Takoe reH?».

CamocrosiTesibHAsi padoTa 00y4YalOIIUXCS:

- BBIJICIIUTH TPYIIIBI peakinii B 0OMEHE BEIlECTB;

- 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 I10JIa ¢ OJTHOH Mapoii ayToCOM U ¢ TTapOil OJIOBBIX XPOMOCOM;
- pCIICHNE TCHCTUYCCKUX 3a/1a4;

- OMPCACTINUTD PA3JINIUA MEXKIY TOYKOBBIMU U XPOMOCOMHBIMH MYTallUSAMU,

- OBTOPEHHE MIPOHICHHOTO MaTepHaa;

- paboTa co CIPaBOYHOMN JIUTEPATYPOH JJIsl TOJITOTOBKH K KOHTPOJIBHON 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 €IMHULIA BUAA U 3Bostonud. CHHTeTHYeCKast TEOPHsl HBOIIOLUH. JIBHAKYIIME CUIIBI 3BONIOLNU. Pe3ynbraTsl
9BOJIIOIMH. bronornyeckuii mporpecc u perpecc. I MIoTe3s! NPOUCXOKISHUS )KU3HA. AHTPOIIOT€HE3 U €r0 3aKOHOMEPHOCTH. JKOJIOT U-
4yeckue (haKTOphl aHTPOIIOTeHEe3a: YCIIOKHEHHE TOIYJISIIHOHHON CTPYKTYpPhl BH[A, H3TOTOBJICHUE OPYIUHA TPY/a, IEPEX0/1 OT pacTH-
TENBHOTO K CMEIIAHHOMY THITy IUTaHUs, UCIIONIb30BaHue OrHs. [1osiBIIeHHE MBICIUTENBHON U YIeHOpa3AenbHol peun. [Iponcxoxaenue
YEJIOBEYECKUX PaC.

IpakTuyeckas padora:

3ananus o GOPMHUPOBAHMIO 3HAHUHA U YMEHHH (110 BEIOOPY Mpero1aBaTesis):
- aHAJIU3 U OLEHKA Pa3IMYHbIX TUIIOTE3 IPOUCXOKACHUS KU3HY;

- aHAJIN3 U OIICHKA PA3JINYHBIX THIOTE3 IPOUCXOXKICHHS YeITOBEKa

Kontpoabnas pabora: Tema 5.4:
BrinonHeHe TMCEMEHHBIX OTBETOB Ha BOIIPOCHI 10 pazjeny: «Bumy». IIpuMepHsie Bonpocs!: «IIpenochulkn BOSHUKHOBEHHS JKU3HIY;
«buonoruyeckas 3BOIIOLUSI.

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

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

- IPUBECTH NIPUMEPHI CE30HHBIX U3MEHEHHUH paCTEHUH UM )KUBOTHBIX M Ha3BaTh BHEIIHHE CUI'HAJIbI HACTYIUICHHS 3TUX U3MEHEHUH;
- CPaBHHTH pa3uyuHble (POPMBI 0TOOPA U BBIAEIUTH YEPTHI CXOJCTBA M PA3THYHS;

- ONIPEIETNTh PA3INYUs TyTEH HBOIOIMHN YEJIOBEKA M APYTUX KUBOTHBIX;

- IOBTOPEHHE MIPOIIEHHOT0 MaTepHana;

- paboTa CO CIIPaBOYHBIM MaTEPUaIOM JUIsl IOATOTOBKH 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. Dxonmornaeckue GaKTOPsl, 0OCOOCHHOCTH UX BO3ACHCTBHA. DKOJIOTHUYECKAsl XapaKkTepucTuka Bua. [lonsaTie 00 3Komornde-
cknx cucteMax. llenn muranus. buoreonenos kak skocucrema. bruochepa — rimobanpras sxocucrema. Yuernue B. Y. Bepranckoro o
6uocdepe. bruomacca. buomornueckuit kpyroBopot. OCHOBHBIE HAIIpaBIICHHS BO3ICHCTBUS UenoBeka Ha onocdepy. Tpanchopmarms
€CTECTBEHHBIX 9KOJIOTHIECKUX cucTeM. OCOOEHHOCTH arpO3KOCUCTEM.

Ipakrnueckas padora:

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

- COCTaBJICHUE CXEM IIepeiaun ¥ SHEPTHH (LeTIeH MUTaH!A);

- aHaNW3 ¥ OLEHKA MOCJIEACTBIH COOCTBEHHOH EITEIFHOCTH B OKpY’KarolLIeH cpere,
- 00CyXJeHHE TTI00ATBHBIX SKOJOTHIECKUX IIPOOIIEM U IyTeH MX PEIICHUS.

IIpakTnuyeckas padora:
DKCKypeust Ha TeMy: «EcTecTBEHHBIE M HICKYCCTBEHHBIE KOCHCTEMBI.

Kommpomsaa pasdoera: TeMas.s: |

BeInonHeHne MUCBEMEHHBIX OTBETOB HA BONIPOCHI IO pasfieny: «IOkocucTeMbl». [IpuMepHbie Bonpockl: «Cpefbl sKU3HU OPraHuIMOBY;
«BnusHME IPUPOJBI HA YEJIOBEKAY.

CamocTosiTe1bHast padoTa 00y4YaroIuXcs:

- IPUBECTH IIPUMEPHI OMOTHYECKUX U a0MOTHYECKUX (haKTOPOB;

- IPUBECTH IIPUMEPHI BUIOB, BcTpeyarommxcst B Hikeropoackoit 061acTy, co cTaOMIBHBIM M HeCTaOMIIBHBIM THIIOM JAWHAMHUKH IOITY-
JSIINY;

- IOBTOpEHHE POHAEHHOTO MaTepuana;

- paboTa co CIIpaBOYHBIM MaTEpUaJIOM JUIsl HOATOTOBKU K KOHTPOJIbHOH padoTe.

Hupghepenyuposannwiii 3auem: OTBET HA OANMH BOTIPOC U3 CIIUCKA MPUMEPHBIX BOIPOCOB i1t AN HepeHIMPOBAHHOTO 3a4eTa.

O0s13aTesIbHAs ayIMTOPHAs YUeOHasi HATPY3Ka 00y4aromerocst

72

CamocTtosiTesibHast paboTa 00y4aronmerocsi

36

MaxkcumaabHas yueOHasi Harpy3ka

108

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

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

2. — penpOAYKTHUBHBIHN (BBITIOTHEHUE IEATEIFHOCTH IO 00pa3Ily, HHCTPYKIIUHU HITH TTOJI PYKOBOICTBOM)

3. — IPOAYKTHBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEILHOE BBIIIOIHEHHE AEATEIbHOCTH, pellieHHe MPOOIEeMHBIX 3a71a4)
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3. YCJIOBUS PEAJIN3AIINU PABOYEN ITPOI' PAMMBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecne4eHH 0
Peanuzanus ygaeGHOrO mpeamera Tpedyer Han4us yueOHOro kabuHera.
OO6opynoBaHue yueOHOT0O KaOuHeTa:
- IOCAZI0YHbIE MECTA M0 KOJIMYECTBY O0YUaIOIIUXCS;
- pabouee MeCTO TpernoIaBaTes;
- I0CKa;
- KOMIUIEKT Y4eOHO-HArJISIIHBIX MTOCO0MA «XuMus», «buonorusy, «Du3ukay.
- CTaTHCTUYECKHE, TMHAMUYECKUE U IEMOHCTPALMOHHBIC MO/ICIIH;
TexHu4eckue cpecTBa 00yIeHUs:
- TeneBu30p ¢ MPOUTPHIBAIOLIMM YCTPOHCTBOM (ABI-TLICEPOM HJIH HOT-OYKOM), TO3BOJISIFOIIM
BOCIIPOM3BEICHHE YUEOHBIX (PHIEMOB B IU(PPOBOM BapUaHTE.

3.2. UnopmannonHoe odecnevyenne 00y4eHus
Ilepedyenn pexomMeHayeMbIX YueOHbIX M31aHui, UHTepHeT-pecypcoB, 10NOJTHUTEILHON JH-
TepaTypsbl
OcHOBHbBIE HCTOYHHKH:
1. T'openo A.A. EcrectBo3nanue. Yueonoe mocodue mist CI1O. Mocksa. FOpaiit. 2021r. O06p.
wiatdopma urait.ru dorosop ¢ OO0 «DnekTpoHHOE M3AaTeabCTBO HOpaiiT , mperocTaBisio-
el 1oCTyn K y4eOHOM JHTeparype Mo o01eo0pa3oBaTeIbHbIM U 00MmIEeNpOGUIBLHBIM JTUCIIHU-
TUTHHAM.
2. buonorus. Yuebnuk u npaktukym aias CIIO. Ilon penakumein B.H. Speiruna. Mocksa.
FOpaiit. 2021r. O6p. maardopma urait.ru dorosop ¢ OOO «DneKTPOHHOE H3AATEIBCTBO
FOpaiity» , npegocraBisionie 10CTyN K y4eOHOM IuTepaType 1mo o0ieodpa3oBaTesibHBIM U 00-
HIePOPUIBHBIM TUCHUTUTHHAM.
3. N.B.AdpunorenoB, A.B.bo6koB, B.A.IlonkoB. Xumus. YueOHuk u mpaxtukym s CIIO.
Mockga. FOpaiit. 2021r. O6p. mardopma urait.ru forosop ¢ OOO IOpaiit , mpemocTaBisioIeit
JOCTYT K Y4eOHOH IuTeparype 1o 001meo0pa3zoBaTeIbHBIM | 00MenpO(UIHHBIM JUCIUILINHAM.
4. B.B.Ceupugnos, E.N.Ceupugoa EcrecrBo3nanue. YueOnoe nocodue mis CIIO. Mocksa.
FOpaiit. 2021r. O6p. miardopma urait.ru JJorosop ¢ OO0 «DieKTPOHHOE H3IATEILCTBO
FOpaiit» , npenocrapistome 10cTyn K yuyeOHOM nuTeparype mo o0rieodpa3oBaTelbHbIM U 00-
HIENPOPUIBHBIM TUCHUTUITMHAM.
5. B.B. Cypuxos EcrectBo3Hanue: ¢usuka. YuebHoe nocodue mis CIIO. Mocksa. FOpailr.
2021r. O6p. mrarpopma urait.ru  dorosop ¢ OOO «DieKTpoHHOE HM3AaTeNbLCTBO FOpaiTy |,
NpeOoCTaBIAOLIeH JOCTyn K y4eOHOW auTeparype Mo o0ueo0pa3oBaTelbHBIM M OOLIETpO-
(UITBHBIM JTUCIIATIITTHAM.
6. EN.Tynukun. Xumus, yacte 1. OOmas u Heopranmdeckas xumus. Yuebuuk misa CIIO.
Mockaa. IOpaiit. 2021r. O6p. miardopma urait.ru Jorosop ¢ OO0 «DieKTpOHHOE H3IATEIb-
ctBo KOpaiit» , npenocrapisonielt JOCTyn K yueOHOM IuTepaType 1no oo1eo0pa3oBaTeIbHbIM U
o01IenpopUIbHBIM AUCHUTIIIMHAM.
7. I'I1.Otroukuit EcrectBo3Hanue. YuebHuk u npaktukym st CITIO. Mocksa. FOpaiir. 2021r.
O6p. mrardopma urait.ru lorosop ¢ OO0 «DnekrpoHHoe u3gaarenbctBo KOpaitty , mpemgocTas-
JSIOUIEH TOCTyn K y4eOHOH IuTeparype mo o01eo0pa3oBaTenbHbIM U 00IIeTPOGUIBHBIM IHC-
[TUTUTHHAM.
8. H.I.Kanamuukos, C.E.MypaBbéB ®@uzuka B 2 yactsax. Yacts 1. Mocksa. FOpaiit. 2021r. O6p.
mwiatdopma urait.ru lorosop ¢ OO0 «DaekTpoHHOE U3AaTeabcTBO KOpaitTy , mpemocTasiisio-
e JOCTyn K yuyeOHOW NIuTeparype mo o0Iieo0pa3oBaTenbHbIM U 00MENpO(UIBLHBIM JAUCIIH-
TUTMHAM.
9. H.Il.LKanamnukos, C.E.MypaBbséB ®usuka B 2 yactsax. Yacts 2. Mocksa. IOpaiit. 2021r.
O6p. mrardopma urait.ru lorosop ¢ OO0 «DnekrpoHHOe U3AaTenbcTBO KOpaitTy , mpegocTas-
JSIOUIEH TOCTyN K y4eOHOH JuTeparype mo o01eo0pa3oBaTenbHbIM U 00IIeTPOGUIBHBIM U C-
[TUTUTHHAM.
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JlonoJITHUTEeIbHbIE HCTOYHHKH:
1. I'abpuensn O.C., Octpoymos W.I'., ITypeiiesa H.C. u np. EcrectBo3nanue. ba3osslii ypo-
BeHb. 10 k1. M.: [Ipoda, 2013.
2. I'abpuensn O.C., Octpoymos W.I'., Ilypeiiesa H.C. u np. EcrecTtBo3nanue. ba3osslii ypo-
BeHb. 11 k1. M.: [Ipoda, 2013.
3.bensieB JI.K. buonorus. O6mias 6uonorus. 10-11 knaceel. Yuebuuk. ba3zoBsiii ypoBeHb. M.
IIpocsemenue, 2013.
HNuTepHeT-pecypces:
1. http://barsic.spbu.ru/www/lab_dhtml/common/menu.html
2. www. chemistri-chemists. com/index. htm1 (s;mexTpoHHBIH KypHal «XUMHUKH ¥ XHU-
MUS).
www. chemi. wallst. Ru (Xumust. O6pa3oBareibHbIil CAiT AJIs1 IIKOJIBHUKOB).
www. chem. mzu. su (DnexkTpoHHast OHOIMOTEKA [T0 XUMHH).
www. hvsh. ru (OKypaai «XuMust B IIKOJIEY).
Www. hij. KU (KypHaI «XUMHES 1 5KH3HBY).
www. biology. asvu. ru (Bcs 6uonorusi. CoBpeMeHHast OHOJIOTHSI, CTaThH, HO-
BOCTH, OMOIMOTEKA).
8. www. window. edu. ru.windou (EauHoe OkHO jJ0CTyma K 00pa3oBaTeIbHBIM pecypcam
HNHTepHeTa 10 OMOJIOTHH).
9. www. interneturok. ru («Buaeoypoku 1o mnpeaMeram IKOJIbHON POrpaMMbDy.
10. www. class-fizika. narod. ru («Kimacc!uas qocka aist 10003HaTENBHBIX»).
11. www.vascak.cz/physicsanimations.php?l=ru («®u3uka B aHUMAIHIX»).
12. www. interneturok. ru («Buaeoypoku no mpeaMeram mKOIbLHOU TPOrpaMMBbD»).
13. http://fizika.spc3.edusite.ru/p19aal.html
14. https://sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah

Nogakow

HATI'JIAAJHBIE IOCOBUA

1.Kommnekt Tabmui. buonorus. 10-11 kmacesl. Lutonorus. ['enernka. Cenexmust (12 Tadmui).
2.KommtekT Tabmun. buonorus. 10-11 kmaccel. OBomonnonHoe yuenue (10 Tadinuir).

3. Kommiekt Tabnur. Xumus. Ctpoenue Bemiectsa (10 Tabnuir).

4. Harnsnaoe noco6ue. CTpoeHne COHEYHOM CUCTEMBI.

5. Harnsano-pasnarounoe nocodue. Tepmoaunamuka.

6. HarnsgHo-paznarounoe nocodue. Kunemaruka.

7. HarnsaHo-pa3aarounoe nocodue. MarHutHoe nosie. DNeKTpOMarHuTHas HHAYKIHUS.
8. HarnsaHo-pa3narounoe nocodue. Mexanndeckue KojeOaHus U BOJIHBL.

9. HarnsaHo-pa3aarodynoe nocodue. DNeKTpOMarHuTHbIE KOJeOaHus U BOJHBI.

10. HarnsigHo-pa3zaatounoe nocodue. Ilepuoanyeckast cucteMa XUMHYECKUX 3IEMEHTOB.

4. KOHTPOJIb U OHEHKA PE3YJBbTATOB OCBOEHHUSA YYEBHOT'O NIPEJIMETA

KoHTpoJib U o1leHKa pe3ylbTaTOB OCBOCHMS yUeOHOTO IpeaMeTa OCYLIECTBIISIETCS TperoiaBa-
TeJeM B MPOIECCE MPOBENCHUS MPAKTHUECKUX 3aHATHH U CAaMOCTOSTETBHBIX PaboT, TECTHPOBA-
HUS, & TAK)KE BBITIOJIHCHHS O0yUJaIOIIMMICS WHIANBUTYAJTbHBIX 3aJaHU.

PesyabTaTnl 00yueHus PopMBbI H METO/IbI KOHTPOJISA B
(ocBOCHHBIE YMEHHSI, YCBOCHHbIC 3HAHMS) OLICHKH Pe3yJIbTAaTOB 00y4eHHs
YmeHnus:
B pe3yabrare ocBoennsi npeamera OYIL.07 Ecrte- | BHeayIUTOpHast CaMOCTOSTEIbHAs
CTBO3HAHHE 00YYAKOIIUICSH NOJIKEH 3HATh: pabota, KOHTpoibHas  pabora,
3.1. OCHOBHBIC HAYKH O MPUPOAE, UX OOIIHOCTh M OTJIU- | IPAKTHUECKUE 3aHITUS
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Yus;

3.2. €cTeCTBEHHOHAYYHbI METOJ| MO3HAHHUS U €ro Co-
CTaBJISIIOIINME, €IUHCTBO 3aKOHOB IpUpojbl BO Bceenen-
HOI;

3.3. B3aMMOCBSI3b MEX/y HAyYHBIMU OTKPBITHSIMH U pa3-
BUTHEM TEXHUKH U TEXHOJIOTUH;

3.4. BKJIaJ BEIUKHUX Yy4YEHBIX B (hOpMHpOBaAHHE COBpeE-
MEHHOM €CTECTBEHHOHAYYHON KAPTHHBI MUPA;

B pe3yabrare ocBoenusi mpeamera OYILO07
EcrecTBO3HAHME 00y4AIOLINICA NOJIKEH YMETh:

VY.1. opueHTUPOBATLCSA B COBPEMEHHBIX HAYYHBIX
HNOHATUSAX U MHPOPMALIUU €CTECTBEHHOHAYYHOTO COZIEp-
KAHUS;

V.2. paboTtaTh C ecTeCTBeHHOHAY4YHOU HH]OpMa-
[Uel: BIaJIeTh METOIaMHU TTOUCKA, BBIIETSATh CMBICIOBYIO
OCHOBY M OIICHHBATh JIOCTOBEPHOCTH HH(OpMAIUH;

VY.3. ucnonb30BaTh €CTECTBEHHOHAYYHbBIC 3HAHUS
B MOBCEITHEBHOMW JKU3HU Il 0OecrieueHus1 0e30MacHOCTH
KU3ZHEJCATEIIbHOCTH, OXpaHbl 3[0POBBS, OKpY’Karollei
Cpellbl, SHEProcOepeKEeHUS;

B mporpammy yueb6Horo mpeamera OVYIIL.O7
EcTecTBO3HAaHME BKIIOUYEHO COJIEp’KaHUE, HANpPaBICHHOE
Ha (HOpMHUpOBAaHHE Yy CTYIEHTOB  KOMIICTCHIIUH,
HEOOXOMUMBIX Uig KadecTBeHHOro ocBoenus OIIOII
CIIO na 6a3e ocHOBHOTO 00111€TO 00pa30BaHUsI.

B pesynbrare ocBoeHus mpeaMera y o0ydaro-
mierocst (GOPMUPYIOTCS CIEAYIOIIME 00IHe KOMIeTeH-
nnu (OK):

OK 10. Hcnonb3oBath B mpohecCHOHATBHON JIesi-
TCJIIBHOCTU YMCHUA U 3HAHHA, ITOJYYCHHBIC O6y‘IaIOHII/IMI/IC$I B
X0JIe OCBOCHHS yUEOHBIX MPEIMETOB B COOTBETCTBUU C (ese-
PaJIbHBIM TOCYAApCTBCHHBIM 06p3,30BaTeJ'ILHBIM CTaHAapTOM
cpentHero o01ero oopa3oBaHusl.

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

Copepxanue o0yueHust XapakTepucTHKA OCHOBHBIX BU/IOB /1€ATEJIbHOCTH CTY-
JEHTOB (HA YPOBHE Y4eOHBIX /IeiiCTBHI)

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 CIAEAYIOIIUMU

THUS XUMUYECKUMH MOHATUAMMU: «BELIECTBOY, «XUMUYECKUN

AIIEMEHT», «aTOM», «MOJIEKYJIa», «MOH», «M30TOMBI», «XH-
MHUYECKASI CBSI3bY, «INEKTPOOTPULIATEIHOCThY, «BaJIECHT-
HOCTb), «CTENIE€Hb OKUCIICHUS, «MOJIbY», «MOJISIpHAsi Mac-
cay, «pacTBOPBI», «IJIEKTPOIUT U HEIIIEKTPOIIUTY, «IJIEK-
TPOJIUTHYECKAS JUCCOLUAIUN», «OKUCIUTENb U BOCCTAHO-
BUTEIIbY, KOKUCIEHUE U BOCCTAHOBJIEHHE, «CKOPOCTh XU-
MUYECKON peaKkIuny, «<XUMHYECKOE PABHOBECHEY, «(PYHK-
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HUOHAJIbHAA I'pyIiIay, «<M30MEPH).

Baxwuelimme BeniecTsa 1 MaTepu-
aJTbI

XapaKkTepUCTHUKA CTPOEHUS aTOMOB U KPUCTAJIOB U HA 3TOU
OCHOBE — 00X XUMUYECKUX CBOICTB METAJUIOB U HEMe-
Taju10B. XapaKTEPUCTHUKA COCTABA, CTPOEHUS, CBOUCTB, I10-
Jy4eHUS U IPUMEHEHMSI BAKHEHIIINX HEMETAIUIOB.
XapaKkTepuCTUKa COCTaBa, CTPOCHUS M OOILINX CBONCTB
BXHEHIINX KJIACCOB HEOPTaHNYECKUX BEILECTB.

Onucanue cocTaBa Ba)XHEHIINX IIPEICTaBUTENIEH OpraHuye-
CKUX COEJUHEHUIN: METaHOJa, ITAHOJIA, CJI0XKHBIX F(PUPOB,
KHPOB, MBLJI, KAPOOHOBBIX KUCIIOT, MOHOCAXapUI0B, TUCa-
Xapua0B, MOJINCaXapUI0B, aMUHOKHUCIIOT, OEIIKOB, HCKYC-
CTBEHHBIX Y CHHTETHYECKHUX ITOJIMMEPOB.

XUMHAYECKHUH A3BbIK U CUMBOJIHNKA

Hcnonb3oBanue B yudeOHOM U MPOPECCHOHAITBHON AeATEb-
HOCTH XMMHYECKUX TEPMUHOB U CUMBOJIUKH.

HazbiBaHue nu3yyaeMbIX BEIIECTB [0 TPUBUATBHON WIIH
MEXIYHAPOAHOW HOMEHKIIATYPE U OTPAKEHHE COCTaBA ATUX
COEJIMHEHUH C MOMOIIBI0 XUMHUECKUX (GOPMYIL.

XUMUYECKUE PEAKIIUU

OO0ObsicHEHHE CYLITHOCTU XMMHUYECKUX nporeccoB. Kinaccu-
buKayst XUMUYECKUX pPeakluil 10 pa3IuYHbIM IPHU3HAKAM.

Xummnueckas nHpopMarus

IIpoBeneHME CaMOCTOATEIBHOIO ITIOMCKA XUMUYECKON UH-
dbopMaIuu ¢ UCIOIb30BAaHUEM PA3TMUYHBIX UCTOYHUKOB
(Hay4HO — NOMYJISIPHBIX W3/IaHUM, KOMIIBIOTEPHBIX 0a3 aH-
HBIX, PECypCOB UHTEPHETA).

[TpodunsHOE M PO ecCHOHATb-
HO 3HAYMUMOE COJICPIKAHKE

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

CoOmoieHne MpaBuIl HKOJIOTUIECKU IPaMOTHOTO MTOBEIe-
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 GopMHpPOBAHUH COBPEMEH-
HOM €CTECTBEHHO — HAYYHOW KapTHHBI MUpa U MPAaKTH4e-
CKOM JIeATEIILHOCTH JFOJIEH.

Knetka

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

YMeHHe CpaBHUBATh CTPOEHUE KIIETOK PACTEHUN U JKUBOT-
HBIX.

Opranusm

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

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

YMeHue 1noap30BaThbCsl TECHETUYECKON TEPMUHOIOTUEN U
CHMBOJIMKOW U pelIaTh FT€HETUYECKUE 3a1a4u.

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

YMmenune AHAJIM3UPOBATh U OICHHUBATD PAa3JIMYHBIC T'MIIOTE3bI
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MIPOUCXO0XKICHUS KU3HU Ha 3eMIIe.

YMeHue npoBOUTE ONKcaHue ocobell 0THOTO BUA IO
MOP(OIOTHIECKOMY KPUTEPHIO.

Pa3Burtne crmiocoOHOCTEH SICHO ¥ TOYHO U3JIaraTh CBOU MEBIC-
JIY, JIOTHYECKU 00OCHOBBIBATH CBOIO TOUKY 3PEHHSI, BOCIIPH-
HUMAaTh W aHAJIM3UPOBATH MHEHHUE COOECETHUKOB, IPU3HA-
Basi MPaBo APYroro 4ejaoBeKa HA MHOE MHEHUE.

YMeHnue 10Kka3biBaTh POJCTBO YEJIOBEKA U MIIEKOIIUTAK0-
IIUX, OOIIHOCTh U PABEHCTBO YEJIOBEYECKHUX pac.

OKOCUCTEMBI

3HaHUE OCHOBHBIX 9KOJIOTUYECKUX (PAKTOPOB M UX BIIMSTHHE
Ha OPraHu3MBbI.

3HaHUE OTJIMYUTENBHBIX MPU3HAKOB HCKYCCTBEHHBIX CO00-
IIECTB — arpO’KOCUCTEM.

[Tony4yeHne mpeacTaBICHUs O CXeMe SKOCHUCTEM Ha IPUMEpPe
ouocdepsl.

[TnanupoBaHue COOCTBEHHOM JESITEIBHOCTH IS JIOCTHXKE-
HUS TIOCTABIICHHBIX I[eJICH, OpraHn3aIusi CAMOKOHTPOJIS U
OLICHKH TIOJYYCHHBIX PE3yJIbTaTOB.

OO0y4enue coOII0ICHUIO TIPABUII TTOBECHHS B IPUPOAE, Oe-
PEKHOMY OTHOIICHUIO K OMOJIOTHYECKUM 00BEKTaM (pacre-
HUSM U )KUBOTHBIM M UX COOOIIECTBAM) U UX OXpaHe..

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOU JEATEJBHOCTH CTY-

JEHTOB (610x «®Pu3nkay).

Copepxanue o0yyeHus

XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITEJIbHOCTH CTY/ICHTOB
(Ha ypoBHe y4eOHbIX JAeiCTBHII)

Beeoenue. Mexanuka

Kunematuka

Pa3Butue cnoco6HOCTEN SICHO U TOYHO U3JaraTb CBOM MbICIIH, JIO-
TMYECKH OOOCHOBBIBATH CBOIO TOYKY 3pEHHSI, BOCIPUHHMATH H
aHAJTM3UPOBAaTh MHEHUS COOECEHNKOB, IIPU3HABas MpaBo JIPyro-
ro 4YeloBeKa Ha MHOe MHeHHe. [IpuBeneHne mpuMepoB BIUSHHS
OTKPBITUH B (pU3UKE HA MPOrpecc B TEXHUKE U TEXHOJIOTUHU MPO-
n3BoJcTBa. O3HAKOMIJIEHHE CO CIIOCOOAaMHU ONMMCAaHUS MEXaHHue-
CKOTO JBM)KEHMsI, OCHOBHOM 3ajadyeil MexaHMkH. M3ydyeHue oc-
HOBHBIX (DM3MYECKHX BEIMYMH KUHEMATHKH: TIEPEMEIICHHS, CKO-
pocTtH, yckopeHus. HabmiozeHune OTHOCHTEIBHOCTH MeXaHWue-
CKOro JBukeHus. PopMynupoBaHHE 3aKOHA CJIOXKEHHUS CKOpO-
creil. MccnenoBanue paBHOYCKOPEHHOTO TMPSIMOJIMHEHHOIO JBH-
JKeHus (Ha mpuMepe cBOOOJHOTO MaJCHUS TElI) U PaBHOMEPHOIO
JIBIDKEHUS Teja M0 OKPYXHOCTH. [loHnMaHMe cMbICiIa OCHOBHBIX
(GU3NUECKUX BEIMYUH, XapaKTEPHU3YIOUINX PaBHOMEPHOE JBIKE-
HUE TeJa 0 OKPY>KHOCTH

Jnnamuka

[Tonnmanue cMbiciia Takux (U3MYECKUX MOJENel, Kak MaTepu-
albHasl TOYKA, MHEpLIMAJIbHAs cucTeMa orcuera. M3amepenue mac-
Chl Teja pa3iuyHbIMU criocoOamu. M3mepeHue cui B3auMojei-
CTBUSA Tell. BelunciieHue 3HaueHus: YCKOPEHUs TEJ 110 U3BECTHBIM
3HAYEHUSIM JEMCTBYIOUIMX CHUJI U Macc Tell. YMEHHe pa3indarb
CHITy TSDKECTH U Bec Tena. OObsICHEHHEe U TPUBEICHUE TPUMEPOB
SIBJICHUSI HEBECOMOCTHU. [IprMeHeHue OCHOBHBIX MOHSTHH, (op-
MyJI ¥ 3aKOHOB JINHAMUKH K PEIICHUIO 3a/1a4

3aKOHbBI COXpaHEHUs B Me-

OOBbsiCHEHHE pEaKTUBHOTO JBUKEHHsI HA OCHOBE 3aKOHA COXpaHe-
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XaHHKE

HUsA uMIynbca. [IpumMeHeHne 3aKkoHa COXpaHEHMs] UMITyJIbCa Ul
BBIYMCIICHNS] U3MEHEHHUI CKOPOCTEH TeN NPU UX B3aUMOJIEHUCTBU-
AX. Berunucnenne paboThl CHII U U3MEHEHUs1 KHHETHUYECKON 3Hep-
Uy Tena. BelunciieHre NOTEHIUAIbHONW SHEPIUuM TNl B IPABUTA-
LIMOHHOM I10JI€. XapaKTEPUCTUKA IPOU3BOAUTEILHOCTH MAIllUH U
JIBUraTese ¢ UCIOJIb30BAHUEM IIOHITHS MOIIHOCTH

OcHO6bl MONEKYNAPHOU (YU3UKU U MEPMOOUHAMUKU

MonexynsipHasi pu3uKa

@OpMyJIMpOBaHUE  OCHOBHBIX  IIOJIO)KEHMM  MOJIEKYJISIPHO-
KMHETUYECKOW TEOPHH. BBINOIHEHNE SKCIIEPUMEHTOB, CIIYXKallUX
000CHOBaHHEM MOJIEKYJISIPHO-KUHETHYECKON Teopuu. HaOmrome-
HUe OpOYHOBCKOrO JIBMKEHHUS U siBIeHUA quddys3un. Onpexnene-
HHUE MapaMeTpOB BEIIECTBA B ra3000pa3HOM COCTOSIHUU Ha OCHO-
BaHUU YPAaBHEHHUs COCTOSIHMS UACAIBHOrO rasa. IIpencrasienue B
BUuZe TpaduKka H30XOPHOTO, H300apHOTO M H30TEPMHUYECKOTO
IIPOLIECCOB. BpIuncieHne cpeaHedl KMHETUYECKOW DHEPIUU Tell-
JIOBOTO JIBM)KEHHS MOJIEKYJ IO M3BECTHOM TeMmIepaType Bellle-
cTBa. lI3MepeHne BIa)KHOCTH BO3/1yXa

TepmonnHamuka

DKCIIepUMEHTAILHOE HCCIICI0OBAaHKE TEIUIOBBIX CBOKMCTB Belle-
cTBa. Pacuer koamuecTBa TEIUIOTHI, HEOOXOAMMOTO JUISL OCY-
IICCTBIICHUS MPOLIECCa MPEBPAIICHHs BELIECTBA M3 OJHOTO arpe-
raTHOTO COCTOSIHMSI B Jpyroe. Pacdyer u3MeHEHHs] BHYTPEHHEH
OHEpPIruun TCII, pa6OTI)I U NCpPCaAaHHOIr0 KOJMUYCCTBA TCIJIOTHI Ha
OCHOBAHHH IEPBOT0 3aKOHA TepMoauHAMUKH. OObSICHEHUE TIPUH-
IIUIIOB HeﬁCTBHﬂ TCIIJIOBBIX MalllTUH

OcHO6bl I1eKMPOOUHAMUKU

DIIeKTpOCTaTUKA

Brraucnenune cun B33HMOII€fICTBPI$I TOYCUHBIX JJICKTPUYCCKUX 3a-
pAOOB. Brruucnenue HaIIps’KCHHOCTU M IIOTCHHOHAJIa JJICKTpHUYC-
CKOI'0 IoJi1 OAHOTO M HECKOJIBKUX TOYCYHBIX 3apsaa0B. I/I3Mepe-
HHUC PAa3HOCTHU ITOTCHIUAJIOB. HpI/IBe,I[eHI/IC IMPpUMCPOB IMPOBOAHU-
KOB, OUBJICKTPUKOB MW KOHIACHCATOPOB. Ha6JHOI[eHI/IC SABJICHUSA
BHGKTPOCTaTquCKOﬁ HHAYKIHUU U ABJICHUA NTOJIApU3ALUN JUDIICK-
TPUKA, HAXOAAIETOCA B 3JICKTPHUYCCKOM IT0JIC

ITocTOSSHHEIN TOK

N3mepenne MOIHOCTH 3eKTpruueckoro Toka. Msmepenue 9/1C u
BHYTPEHHET0 CONPOTHUBIICHUS UCTOYHHMKA Toka. COOp M UCHbITa-
HUE JJIEKTPUYECKUX LENEH ¢ pa3Iu4HbIM COEIMHEHUEM IIPOBOJ-
HUKOB, pacyeT UX IapaMeTpoB

MarsuTtHoe 1oie

HaGnronenue eficTBUs MarHUTHOTO TOJIS HA IIPOBOJAHUK C TOKOM,
KApPTUHOK MAarHUTHBIX IoJied. POpMyIMpOBaHUE IpaBUia JIEBOU
PYKH NIl ONIpEAENCHUs HampaBieHUs cwibl Amrepa. Beruucie-
HUE CWJI, JEHUCTBYIOIIUX Ha MMPOBOJHUK C TOKOM B MarHUTHOM I10-
Je, oObsCHEeHHE NMpHUHLMNA JeWcTBUs AnekTpoasuratens. Mccne-
JIOBAHUE SIBJICHUSI 2JIEKTPOMarHUTHONW MHIYKIUU

Koneoanus u éonnvt

MexaHudeckue KojaeOaHus
" BOJIHBI

[TpuBenenue npumepoB KojeOaTenbHBIX JBMKeHUH. Mccnenosa-
HUE 3aBHCHMOCTH Iepuojia KojeOaHWi MaTeMaTHYecKOro MasiT-
HUKA OT €ro JUIMHBI, MACChl U aMIUIUTY/bI Konebanuii. Onpezene-
HUE YCKOPEHMsI CBOOOJHOTrO MaJeHHsl C MOMOUIbI0 MaTeMaTuye-
ckoro mastHuka. Habmonenue konebanmii 3Byqamero tena. [Ipu-
BEJICHHE 3HAYEHHUS] CKOPOCTH pacCHpOCTpaHEHUs 3ByKa B Pas3jidy-
HBIX cpellax. YMeHHEe OOBACHATH MCIIOJIb30BAaHHE YIbTpa3ByKa B
MEIUIIIHE
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OneKkTpoMarHuTHeIe Kone- | HabnroneHne ocumiiorpaMM TapMOHHUYECKHX KOJEOAHWH CHITBI
O6anus M BoiHBL. CBeToBbIE | TOKa B Lend. OOBsICHEHNE MPEeBpAIlEHUs] SHEPTHHU B UICATbHOM
BOJIHBI. JIMH3BI KonebaTeTbHOM KOHType. M3ydeHme ycTpoiicTBa M TNpHHIHMIIA
neiictBust Tpanchopmaropa. AHAJIM3 CXEMBI MEpeJadd JIEKTPO-
SHEpruM Ha OoJble paccTosHus. [IpuBeneHne TpuMepoB BUIOB
panuocBsa3u. 3HAKOMCTBO C YCTPOWCTBAMH, BXOJSIIUMHU B CHUCTeE-
My paanocBszu. OOCykIeHHne OCOOEHHOCTEH paclpoCTpaHeHHUs
panuoBoinH. [lpyuMeHeHHe Ha MPAKTUKE 3aKOHOB OTPAXKCHHUS H
IpEeJIOMJICHUS CBETa NpH pelieHnu 3aaa4. HaGmonenue siBneHus
TUQPaKIUU U JUCIIEPCUU CBETa. YMEHHE CTPOUTH U300paKeHHS
IpeIMETOB, JaBaeMble JIMH3aMHU. PacueT onTHYECKON CHIIBI JTMH3BI

Inemenmovl K6AHMOBOU Pu3UKU

DneMeHTHl kBaHTOBOM (pui- | KBaHTOBBIE cBoOlicTBa cBeta. HabmrogeHune ¢oTOIIEKTPUUECKOTO
3UKHU apdexra. Pacuer MakcMMaIbHONW KHHETHYECKOW PHEPTUU DJIEK-
TpoHOB 1ipu poTordpdexre. Pusnka atoma PopmMynupoBaHue IMo-
ctynatroB bopa. HaOmronenue nuHeHYaToro M HENPEPHIBHOTO
CHEKTpOB. Pacyer 4acTOThl M JUIMHBI BOJHBI UCILyCKa€MOI'O CBETa
IIpU IMEepexojie aroMa U3 OJHOr0 CTAallMOHAPHOTO COCTOSIHUS B
npyroe. OObsicHeHUe NMpUHLUNA AeiicTBus Jazepa. Pusnka aToM-
HOTO sI/Ipa U JIEMEHTapHBIX YyacTuil. Habmoaenne TpekoB anbda-
qyacTull B kKamepe Bunbcona. Peructpanus saepHbIX U3JIy4EHUH C
nomolnplo cueryuka I'eiirepa. Pacuer sHeprum CBsA3M aTOMHBIX
anep. [loHMMaHne EHHOCTH HAay4yHOTO MO3HAHUS MHpa HE BOOO-
e JUIsl YeJIOBEYECTBA B LIEJOM, a JUIsl KaXJO0ro 00ydYaroIierocs
JMYHO, LIEHHOCTH OBJIAJICHUS METOAOM HAy4HOIO ITO3HAHUS U
JIOCTHKEHUS ycexa B JJI000OM BUJIE MPAKTUYECKON JESATEIbHOCTH

Bcenennas u ee J601I0UUA

Bcenennas u ee sBomonust | Ctpoenue u pazsutue Beenennoit. O0bsicHEHUE MOJIETTH PACIIIH-
pstomieiics Beenennoii. [Ipoucxoxaenre CoaHEUYHOM CHCTEMBI.
Hab6nronenue 3Be3n, JIyHsl u nminanet B Teneckon. Habmonenue
COJTHEYHBIX MATEH C MOMOIIBIO TeJIECKOMa

5. METOANYECKHUE YKA3AHUSA 11O OPTAHU3ALIUN CAMOCTOSTEJIb-
HOM PABOTHI CTYJIEHTOB

OTaenbHBIM BUAOM MPAKTUYECKON pabOThl CTYIGHTOB B paMKax M3Y4YeHHs Y4eOHOTO mpeaMe-
ta OYIL.07 EcTecTBo3HaHMEe sBisieTCS BHEAYyIUTOPHAsl CaMOCTOsITeNbHAs paboTa, mpemnoara-
IOIIasi CAaMOOPTaHM3ALIMIO CTYACHTOB Ha BBINIOJIHEHHE ONpe/IeNICHHbIX BUIOB y4eOHOU nesTenb-
HOCTH, & UMEHHO: padOoTy CO CIPaBOYHOM JTUTEPATypOil B paMKax MOJTOTOBKH JIOKJIAJ0B, COO0-
[ICHHU, TIOJITOTOBKY K OOCYXIECHUSAM, AUCKYCCHSM, JUCIYTaM, CEMHUHAPCKUM 3aHSITHSIM, KOH-
TPOJIBHBIM paboTam, auddepeHInpOBaHHOMY 3a4€Ty, a TAK)KE BBITIOJHEHUE ONPEeICHHBIX BHU-
JIOB MPAKTUYECKUX 3a/IaHUH, TIOJTYYSHHBIX B X0JI€ Ay JTUTOPHBIX 3aHSATHI.

Kaxnas ¢opma camocToATeNbHON pabOTHl CTYJICHTOB OIICHWBAETCS OT/ACIHHO W IpeaHa3Ha-
YyeHa Ul OTpaOOTKU pa3IMYHBIX METOJIOB YCBOCHMS HM3ydaeMoro B Kypce marepuana. [loxaro-
TOBKa COOOMICHUH (JIOKJIa0B, pedepaToB) MpeaHa3HaueHa sl paciupeHrss HHPOPMAITMOHHOTO
MOJISI CTY/IGHTOB B paMKax M3y4aeMOU TEMBI, a TaKkke (OPMUPOBAHUS Y CTYJEHTOB HABBIKOB OT-
Oopa TIaBHOM M BTOPOCTENEHHON WH(OpMAIIUU 110 paccMaTpUBaeMO# TpodiIemMe, a Tak)Ke HaBbI-
KOB CHCTeMaTH3alii H30bITOuHOW HMH(pOpManuu. BeIMOTHEHHE pa3HOYPOBHEBBIX JIOMAITHHX
3aJJaHA{ TTpeTHa3HaueHO U (OPMHUPOBAHUS y CTY/IEHTOB HABBIKOB BBICTPAWBAaHUS YETKOH Cxe-
MBI OTBETA Ha BOIMPOCHI PA3IMYHOTO YPOBHS CIIO)KHOCTH, a TaKke Ha (popMHpOBaHUE Y CTYACH-
TOB OOBEKTHBHOTO TIPE/ICTABIICHUS O CTETICHH OBJIAJICHUS M YCBOCHUS UMHU U3y4aeMOTo MaTepH-
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aja B JaHHBIM MOMEHT BpeMEHH. BhINOIHEHNE PEKOMEHIYyEeMbIX BapUAHTOB B TECTOBBIX U pa3-
HOYPOBHEBBIX 3aJaHUI TaK)XE IMO3BOJIACT CTYAECHTaM JIy4Ille MOJATOTOBUTHCS K MUTOTOBOM IPO-
BEpPKE MX 3HAHUM MO M3y4YEeHHBIM TeMaM. [1oAroToBKa K MPaKTUYECKUM 3aHATUSIM (CEMHHapam,
JIMCKYCCHSIM) TIO3BOJISIET CTYJIEHTaM 3aKpENUTh HABBIKM KPUTHUYECKOTO MBINIJICHUS MpU paboTe
CO CIPAaBOYHOM JIMTEPATYPOH U UCTOYHHKAMU, U YIIyOUTh 3HAHUS IO KOHKPETHBIM TeMaM H3Y-
4aeMOU y4eOHOM TUCIUTITNHEI.

B nomomuis cTynenTam Jyisi BRIMOIHEHUS 3aJaHUHM pa3IMuHbIX BUIOB MPEJIaraeTcs:
- CIIMCOK OCHOBHOM M BCIIOMOTATEILHOMN JIUTEPATYPHI;
- CITUCOK TIPUMEPHBIX TeM JOKIIAI0B U COOOIIECHUH.

Choucox NMPUMEPHBIX TEM JOKJIAA0B " COOﬁIIIeHI/Iﬁ

Pa3gen «Xumusa».
. Tabnuna Menneneesa.
. X¥MHs ¥ My3bIKa: KOMIIO3UTOP U XUMHK I1. bopoaun.
. Bona B )k13HHU yenoBexa.
. YUeHbIE - XUMHKH.
. YIeBOJbI U UX POJIb B )KUBOM IPUPOJIE.
. Kupspl Kak NpOAYKThI TUTAHUS U XUMUYECKOE ChIPBE.
. XUMUY€ECKasi CHMBOJIMKA.
. [IpupoiHbIE HICTOYHUKH YTJIEBOJOPOIOB. 9.Cunreruyeckue
MOIOIIME CPEACTBA, UX JOCTOMHCTBA U HEAOCTATKH.
10.Xumus B ObITY.

coONO OlTh~ WN -

Pasznea «buogorusa».
1.Y4densie — 6uoNOTH.
2.KnerouHast Teopusi CTPOECHUS JKUBBIX CUCTEM.
3.OTKpBITHE HYKJIEUHOBBIX KHCJIOT.
4.HacnencrBeHHble 3a001€BaHus.
5.Yuenne B.U.Bepuaackoro o 6uocdepe.
6.Kpacnas knura Hikeropojackoit o6nactu.
7.3anoBequuku Huxeropoackoi 061acT.
8.Benukue reHeTuKH.
9.I'mo0GanbHBIE HKOJIOTHYECKUE TIPOOIEMBI.

Pa3gen «@uzuka.
doToanmnapar.
Ocnosbl MKT.
JIuH3bIL.
I"a30BbI€ 3aKOHBI.
[Ipunnun I'eirronca.
YpaBHenue Makcseiuia.
Bo3saeiictBue pagnonsirydeHui.
ATOMHBIN peaxkTop.
Benukue ¢puzuxu.
0.  OTkpsITHE PTEKTPUUYECKOTO TOKA.
11.  TlocTOsIHHBII U BpeMEHHBIN TOK.
12.  Slnepnas sHepreruka B Hikeropojackoit oo6mactu.
13. ®oTod/IEeMEHTHI.
14.  VYnpTpasByk (mosyueHue, CBOWCTBA, IPUMEHEHHE).
15.  Vmpasnsiemblil TepMOsIIEpHBINA CUHTES.

BOooo~NoORWDNE
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16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.

YckopuTenu 3apsyKEHHBIX YacTHLL.

CoBpeMEHHbIE CPENICTBA CBSI3U.

CBeT — nJIeKTpOMarHuTHasi BOJIHA.

CoBpeMeHHasl CITyTHUKOBas! CBSI3b.

AnpTepHaTUBHAs YHEPrETHKA.

AtomHuast pusuka. M3otomnsl. [Ipumenenne paqnoakTHBHBIX U30TOIOB.
B3rnsn Ha 3penue.

l'onorpadus u ee npumeHeHue.

Judpaxius B HalIeH )KU3HU.

Krnaccudukanus u xapakTepUCTUKH 3JI€MEHTAPHBIX YaCTHII.
KoHcTpyKius u Bubl 1a3epoB.

Kpuosnexkrponnka (MUKPOIIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTUHU U UX UCIOJIb30BaHUE.

MaruutHble u3mMepeHus (MPUHIHUIBI TOCTPOSHUS TPUOOPOB, CLIOCOOBI U3MEPEHHUS Mar-

HUTHOTO MTOTOKA, MATHUTHOW MHYKIUN).

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

MeTo MeueHbIX aTOMOB.

MeToapl HaOIIOICHHSI U PETUCTPALIUN PAJANOAKTHBHBIX U3Ty4€HUIN U YaCTHII.
MoOwIbHBIN TeaehOH.

OnTHyueckue sBJIEHUS B IPUPO/IE.

[IpumeHeHue aepHBIX PEaKTOPOB.

[Ipou3sBocTBO, Nepeaya U UCII0JIb30BAHUE IEKTPOIHEPTUH.
[Tbe30amexTpuyeckuit 3PPeKT ero npuMeHeHue.

Pa3BuTHe cpencTB CBA3M U pajno

PentrenoBckue my4mu.

®du3nka U My3bIKa.

[Ikana >1eKTPOMarHUTHBIX BOJIH.

IIpumepHsbie Bonpocskl K ¢ depeHupoBaHHOMY 3a4eTy:

1.Ilepeuncnutb CBONCTBA )KUBOW MaTEpUU.

2. Pacckasatb 0 cocTaBe U CTPOCHUH KIIETKH.

3. Kakue tunsl pazMHoxeHus 3Haete? [IpuBeauTe npumepsl.

4.Kakue 3aKOHBI Hacae10BaHUs IpU3HAKOB 3HaeTe? [IpuBeauTe nmpumepsl.

5.HazoBute ocHOBHBIE TTI00AIbHBIE 3KOJOTUYECKUE MPOOIEMBI.

6.Kak cBsi3aHO caMO4YyBCTBUE 4YeNoBeKa ¢ GU3NUECKUMHU (PaKTOpaMu OKpPY’KaroIel cpebl?

3ananus o puzMKe:

Ba3oBblii ypoBeHb

1. Ha pucyHkax moka3aHbl HadyajgbHas U KO-

HEYHas CKOPOCTb JBYX TeJ, IBUXKYLIUXCS 5 R
BJIOJIb OCH X C IIOCTOSIHHBIM YCKOPEHHEM. | ' P

OnHa KieTka cooTBeTCTBYeT 3 Mm/c. Bpems ¢

HaOJr01eHUs paBHO 4 c.

Kaxkoe Temo Pas3roHsAIOCh, & KaKOC — TOpMO3I/IJ'IO? Kak m3menunace CKOPOCTh KaXXOOTO TCJIa 110

Monyit0? UeMy paBHBI IPOEKLIUU YCKOPEHUN Ten?

2. UtoObI paBHOMEPHO mepemeniath Opycok maccoi 400 T 1Mo cToiy, K OpyCKy HaJ0 MPUKIIAIbI-
BaTh TOPU30HTAIBHO HampasiieHHYI0 cuiy 1 H. YUemy paBHa cuia HOpManbHOM peakiiuu, Aeil-

CTBYIOIIIasi HA OPYCOK CO CTOPOHEI cTONA?

3. Kakomy 3HaueHuto aOCOIIOTHOM TeMIepaTypbl COOTBETCTBYIOT: a) HOpMaJibHasi TeMIepaTypa
TeJa 4eJIoBeKa, 0) camasi HU3Kasl 3aperUCTpUpOBaHHas Temreparypa Ha 3emute (okono -90°C), B)

Temrneparypa kunenus azota (-196°C)?

4. Ha xakoM pacCTOSIHUU JAPYT OT JIpyra HaXOAsTCs JBa ToueuHbIX 3apsana 5 HKi u 2 mxKu, ecnu

OHU OTTAJIKUBAIOTCS ¢ cuitoit 3 MH?
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Cpennuii ypoBeHb

1. [llapuk TONKHYJIWM BBEPX IO HAKIOHHOW IUIOCKOCTH. HauwanmpHast ckopocTh mapuka 4 M/c.
VYckopeHue mapuka npy JIBUKEHUU BBEPX U BHU3 110 HAKIIOHHOW IIJIOCKOCTH OJJUHAKOBO U PABHO
no moxaymo 0,5 m/c. Uepes CKOIBbKO CEKyHJ MOCie Hayalla ABMKEHUSI CKOPOCTh IIapuka OyneT
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. Haiitn ko3 puimenT TpeHuss Mexay KaMHEM H JIbJIOM.

3. HekoTopas Mmacca ueanpbHOTo ra3a HarpeBaeTcs u30XopHo ot Temneparypsl 27°C no 127 °C,
JaBJIeHHeE ra3a npu 3ToM Bo3pocio Ha 40 klla. Onpenenute nepBoHayanbHOE AaBJICHUE.

4. Toueunsie 3apsaasl 1,0%¥10-8 K u 2,0%10-8 K 3akperieHsl Ha pacCTOSHUM 1 M JIpyr OT Apyra
B BakyyMme. Ha cepenuHe oTpes3ka, COEAMHSIONIETO 3T 3apsAibl, HA OJJMHAKOBOM PAacCTOSHUU OT
KOKJIOTO W3 HUX TOMEIIEH TOYeYHBIM 3apsa, paBHbIM-3*10-9 Kn. Omnpenenure Momaynp u
HallpaBJICHUE CUJIBL, ACHCTBYIOLICH HA HETO

IoBbIlIEHHBIN YPOBEHD

1. Teno aBuranoch B OJHOM HAIIPaBJICHUU C TOCTOSHHBIM yCKOpeHueM 1,2 m/c? u mpouuio 3a
YETBEPTYIO CEKYHAY OT Hadajia HaOmioaeHus nyTh 6,2 M. Haiinure HayalibHYI0 CKOPOCTh T€la U
NyTh, IPOAEHHBIN TesoM 3a 10 c.

2. K npyxwune xecrokoctsto 100 H/M noasemen 6pycok maccoii 400 r. [Tpu
3ToM Opycok ommpaercs o cron (puc.). Kakyro MHUHMManbHYIO TOPH30H-
TAJIBHYIO CHITy HYXKHO MPHJIOKUTH K OPYCKY, 4TOOBI CIIBUHYTH €TI0 C MECTa,
€CJIM YIJIMHEHUE MPYXKHUHBI PaBHO 3 cM, a KOI(PPUIMEHT TPEHUS MEKIy
O6pyckoM u ctosiom 0,37

3. B 6aiutone BMectumocThio 200 1 Haxomurcd reiui mon nasiieauem 100
klla npu temneparype 17 °C. Ilocne noaxaunBaHus rejids €ro JAaBjieHUE MoAHsuioch 10 300
klla, a Temneparypa yBenanuuiacs 10 47 °C. Ha ckonpko yBeInuuIach Macca renus’?

4. I1Ba 3apsna +0,6uKn u -0,2 aKn HaxonsTcs B kepocune Ha paccrosuuu 0,4M Ipyr OT Apyra.
OTIpEeAeNIUTh HAPSKEHHOCTD Mo B Touke O, pacmojoKEHHOW Ha cepeliuHe OTpe3Ka MpPSIMOH,
COCUHSAIOLIEH LIEHTPBI 3apsI0B.

(o
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