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IMosicHuTEIbHAA 3aNHCKA.

Pabouas mporpamma mo ecrectBo3Hanuio s 10-11-ro kmacca cocTtaBiieHa Ha OCHOBE
TpeOOBaHUH K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTeIbHOM IPOTrPaMMBbl CPEJHETO OOIIEro
obpazoBanus, npencraBieHHbIXx Bo ®I'OC COO, mporpammbl (OpMUPOBAaHUS YHUBEPCATBbHBIX
y4eOHBIX JCHCTBUH M C HCIOJIb30BAaHMEM aBTOpcKoi mporpammbl st 10 — 11 kmaccoB O.C.
I'abpuensna «EcrectBo3Hanue» (I'abpuensn O.C. Pabouune mporpammsl. EctectBoznanme. 10-11
KJ1acchl: yueObHo-meroanueckoe nmocooue / O.C.I'abpuensn, C.A.CinankoB. — 2-¢ u3J., CTEpEOTHII. —
M.: Ipoda, 2014. — 110, [2] c.)

IlenssMu M3ydeHUs HHTErpUpoBaHHOro Kypca «EcTecTBo3HaHMe» B cTaplieil ImIKose
SBJISIOTCSL:

® CO3/JaHME OCHOB LIEJIOCTHON Hay4HOU KapTUHBI MUDA;

e (opMUpOBaHME IOHMMAHUS B3aUMOCBS3M U B3aUMO3aBHCHUMOCTU €CTECTBEHHBIX HayK;
BIUSHUS ~ €CTECTBEHHBIX  HayK Ha  OKPYXKalIlyld  cpeay, SKOHOMMYECKYIO,
TEXHOJIOTHYECKYI0, COLIMATIBHYIO M 3THUECKYIO c(hepbl 1eATEIbHOCTH YEJI0BEKa;

® CO3/laHHE YCJIOBUM JJs1 pa3BUTUS HABBIKOB Y4eOHOH, NMPOEKTHO — MCCIIEOBATENIbCKOM,
TBOPUYECKOH J1€ATEIbHOCTH, MOTUBALIMU O0yYaOUINXCSA K CaMOPa3BUTHIO;

e (dopMHUpOBaHME YMEHHUH aHAIM3HPOBATH, OLICHUBATh, MPOBEPSATh HA JIOCTOBEPHOCTh W
000011aTh HAY4YHYIO HH(OPMALIHUIO;

® [IOJy4YCHHE HABBIKOB 0€30MacHOM paboThl BOBPEMSIPOEKTHO — HCCIEAOBATEIbCKON H
9KCIIEPUMEHTAIILHON JESATEIbHOCTH, IIPU UCII0JIb30BaHUHU J1a0OPaTOPHOT0 000PYIOBAHMUS.

3agauamMu peIMeTHOro Kypca «EcrecTBo3HaHUE) SBISIOTCA:

® OCBOCHME 3HAaHMH O COBPEMEHHOM €CTECTBEHHOHAY4YHOM KapTHHE MHpa U MeToJax
€CTECTBEHHbIX HAayK; 3HAKOMCTBO C Ham0Oojiee BaXXHbIMU MJAEIMU M JOCTHUKEHUSMU
€CTECTBO3HAHUS, OKAa3aBIIMMHU OIpEAEIAIoIlee BIUSHUE HA HAIIM NPEACTABICHUS O
IIPUPO/IE, HA PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

® OBJAJCHUE YMEHMUSMM NPUMEHSATH IOJIyYEHHBbIE 3HAHUS A1 OOBACHEHUS OKpPYKaroIIMX
SIBJICHUM, MCTIOJIb30BAaHMsI U KPUTHYECKOM OIIEHKHM €CTeCTBEHHOHAY4YHOH MH(opMaruu, ams
OCO3HAHHOTO OINpEeNIeHNusI COOCTBEHHOM IMO3UIMU IO OTHOIIEHHIO K OOCYXJaeMbIM B
o01ecTBe MpodsieMaM HayKH;

® [PUMEHEHHE ECTECTBEHHOHAYYHBbIX 3HAaHMHA B TOBCEJIHEBHOW XM3HM I OOecredyeHus
0€30MaCHOCTH KHU3HEEATETbHOCTH, OXPAHBI 3/I0POBbSI, 3aIIIUTHI OKPY>KAIOLIEH cpeibl.
BBenenue kypca ecTeCTBO3HaHMS B CTapIlIed MIKOJIE BBI3BAHO CIEAYIOIUMHU MPUYMHAMMU:

1. Ha BbIXOA€ M3 HIKOJBI B CO3HAHUU Y OOJIBIIMHCTBA BBIMYCKHUKOB (DOPMUPYIOTCS YacTHBIE
Hay4yHble KapTHHbI MHUpA: XHUMHUYecKas, (u3nueckas, Ouojoruyeckas, HO OTCYTCTBYET
€lMHas eCTEeCTBEHHO-HayyHas KapTHHA, KOTOPY0 W TNpu3BaHa (HOpMUpPOBATh Takas
JTUCIUIINHA, KAKECTECTBO3HAHHUE.

2. Hapymaercs npeeMCTBEHHOCTh MEXAY CpelHed M BbICIIEH IKonoi. B rymaHuTapHbIX
By3ax 00s3aTelIbHBIM SBISIETCS M3ydeHue Kypca «EcTecTBeHHO-Hay4Has KapTHHAa MHUpPay,
CUHOHHMOM KOTOPOTO ABIAOTCSA «KOHIENIMN COBPEMEHHOTO €CTECTBO3ZHAHMSIY.

3. BBemenme Kypca  €CTECTBO3HAaHHS TO3BOJISIET  peallM30BaTh  TAaKOH  MEXaHU3M
IYMaHUTapHU3alllid €CTECTBEHHO-HAYYHOTO OOpa3oBaHMs, KaK WHTErpalysi, 4TO, B CBOIO
ouepelb, TMO3BOJSET TyMaHW3UpPOBaTh d3TO 0Opa3oBaHUE [UIsI  CTapIIEKJIACCHUKOB,
BbIOpaBIIUX 111 00y4deHus B 10—1 1kimaccax ryMaHUTapHBIA TPOQUIIB.

B ocHOBY Kypca mosioxeHa uaes aHTpOIIOLIEHTPU3MA,T.€. ITOCTPOCHHUE Kypca B JIOTUKE U
CTPYKTypE€ BOCHPHUATHS YYEHHKOM €CTECTBEHHOTO MHpa B CHHTE3€ (PU3UYECKHX, XUMHUYECKUX U
OMOJIOTMYECKUX TPEICTaBICHUH.

bonbmioe BHuUMaHue (Gonee 25% yueOHOro BpEMEHM) YAENAETCS OSKCIEPUMEHTY,
nabopaTopHbIM U mpakTHueckuM paboram. ®I'OC B kauecTBe OCA3aTEIbHOTO 3JIEMEHTa Npu
oOyuyeHMH B CTapUIMX KJaccax [MpelycMaTpUBaeT  BBINOJIHEHHE KaXIbIM  YUYEHUKOM
MHIMBUYAIILHOTO TMpoeKkTa. be3 mccrnenoBaTenbCKuX yMEHUH W HABBIKOB CO3AaTh MPOEKT OyjaeT
CJ10kHO. UTOOBI COBEPIIEHCTBOBATh AT YMEHHUS U HaBBIKH, B KaKJOM Y4eOHHKe MpeaycCMOTpeHa



rmaBa «[IpakTudyeckue padoThl». PaboOTHI, peayio)kKeHHBIE B HEH, MOTYT TMOCITYXKHUTh OCHOBOH IS
BBIITOJIHCHHUA HHANBUAYAJIBHOTOIIPOCKTA.

Mecmo npeomema 8 yuebHoMm niane.
[TIpenmer «EctecTBO3HaHME» BXOAMT B MpeIMETHYIO 00nactb «EcTecTBeHHBIE HAyKH».

Pabouas mporpamma paccuntana Ha 204 ydeOHBIX YacoB (M3 pacyera 1o 3 4yaca B Heneno B 10 u B
11 xmacce), B T.4. KOHTpOJBHBIX padoT: 4 yaca — 10 kiace, 4 yaca — 11 kiacc; mpakTHueckux pador:
19 gacos — 10 kmacc, 10 gacoB — 11 kiacc.

1.

st peanuzanuu qanaoi Pabodei mporpaMMbl HCTIOIB3YETCS:

EcrectBoznanue. 10 knacc. Yueonuk. ba3zossbrit yposens (aBrop O. C. ['abpuensH,
N.I".Octpoymos, H.C.Ilypsimesa, C.A.Cnaakos, B.1.CuBornazon). — M.: [Ipoda, 2014.
EcrectBo3nanume. 11 knacc. YueOnuk. ba3zossbrii yposens (aBrop O. C. ['abpuensH,
N.I".Octpoymos, H.C.Ilypsimesa, C.A.Cnaakos, B.1.CuBornazon). — M.: [Ipoda, 2014.
EcrectBoznanue. 10 kiacc: pabouas tetpans k yaed. O.C. I'abpuensna, 1.I".OctpoymoBoii,
H.C.IlypeimeBoit u ap. «EcrectBoznanue. 10 kmacc. ba3oBeii ypoBenb» / (aBtop O. C.
I'abpuensu, C.A.Cnankos/ - M.: [Ipoda, 2014.

EcrectBo3nanme. 11 xmacc: pabovas terpans k yued. O.C. 'abpuensua, U.I'.OctpoymoBoii,
H.C.IlypeimeBoit u ap. «EcrectBo3nanue. 10 kiacc. basosiii ypoBens» / (aBtop O. C.
Ia6puensu, C.A.Cnankos/ - M.: [poda, 2015.

EcrectBo3znanue. 10 kinacc. Meroguueckoe nocooue (aBropsl O. C. ['abpuenss,
C.A,Cnankos).

I[Inanupyemble (JINYHOCTHBIE, MeTANPeIMeTHbIE U MPEeAMETHbIE) pe3yJIbTATHI 0CBOEHUSI
yueoHoro npeamera «EcrecTBo3HaHue»

JIuunocmuvimu peyniomamamu 00yyeHus: eCmecmeo3HAHUIO ABIAIOMCA!
8 YEHHOCMHO-OPUEHMAYUOHHOU chepe — BOCIIUTAHHE YYBCTBA T'OPJIOCTU 33 POCCUHCKHE
€CTECTBEHHBIC HAYKH,
6 mpyoosoli cghepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY NanbHeiiel o6pa3oBaTeabHON
U ipoeCCUOHATBHON TPACKTOPHH;
B 103HABAMENbHOU (KOZHUMUBHOU, UHMELIeKMYaNlbHOU) cghepe — yMEHUE YIPaBIsTh CBOSH
MI03HABATEIBHOM JIESITETbHOCTBIO.
Memanpeomemuvimu  pe3yibmamamu  0C80€HUsT NPOSPAMMbL  HO  eCMeCcm803HAHUI)

AenArnomcA.

OBJIAJICHUC YMCHHSIMH W HaBBIKAMU Pa3]IMYHBIX BUIOB TO3HABATEIBHON JIEATEIHHOCTH,
NPUMEHEHHUS OCHOBHBIX METOJIOB TO3HAHUS (CHCTEMHO-MH(pOPMAIIMOHHBIN aHAIU3,
MOJICTTUPOBAHUE) JUTSl U3YICHHSI PA3JTUIHBIX CTOPOH OKPYXKAIOIIETO €CTECTBEHHOTO MHPA,;
OBJIAJICHUE OCHOBHBIMH WHTEIUICKTYaIbHBIMU ONEpaAlUsIMUA: (OPMYTUPOBAHUE THIIOTE3,
aHAJIU3 W CHUHTE3, CpaBHEHHE, O000OIIeHHEe, CUCTeMAaTH3allMsl, BBIIBICHUE MPHUUYUHHO-
CJICJICTBEHHBIX CBSI3€H, TOUCK aHAJIOTOB;

(GhopMUPOBaHHE YMEHHI TEHEPUPOBATHh UICH H ONIPEIEISITh CPEACTBA, HEOOXOAMMBIE JIJIS UX
peanu3anuu;

dbopMUpOBaHHE yYMEHHI OMpENeNsaTh IEeNH U 3aJaud ACSITeNbHOCTH, a TaKXe BBIOMpPATh
CpeJICTBA peajH3alliu 3TUX IeJieH W NMPUMEHITh Ha TPAKTHKE; (POPMUPOBAHUE YMEHUI
WCIIONIb30BaTh PA3IMYHbIe UCTOYHUKHU IS MOJIYYCHUS €CTECTBEHHO-HAYYHOH MH(OpMAaIu
Y TIOHUMaHUs

3aBUCUMOCTH OT COJACPIKAHUS U (hopMbl NpedCmasieHHOU uHpopmayuu u yenei aopecamad.
Ilpeomemmnvimu pezynomamamu u3yuenus eCmecmeo3HaHus:

BoinyckHuk nHa 6a3080M yposHe HAYUUMCA.:

JEMOHCTPHPOBaTh Ha TMPUMEpPax pOJIb ©CTSCTBO3HAHWS B Pa3BUTHH 4YEIIOBEYCCKOU
ITUBUJIN3AIUY;

BBIJICTISTH TICPCOHABHBIN BKJI)T BETUKAX YICHBIX B COBPEMEHHOE COCTOSTHUE €CTCCTBCHHBIX

HayK;



IPAMOTHO IIPUMEHATH E€CTECTBEHHO-HAYYHYI0 TEPMHUHOJIOTMIO IIPU OIIMCAHUU SIBICHUU
OKPYKAIOIIET0 MUPA;

000CHOBaHHO IMPUMCHSATDH HpI/I60pBI AJI1 UBMCPCHUSA U HaGJIIO[[eHI/IH, HCIIOJIB3Yys OIMHMCAaHUC
WINA TIPEIJIOKCHHBIA allTOPUTM SKCIEPUMEHTa C IEJIbI0 MOJNyYeHHs 3HAHHH 00 00BbeKTe
U3Y4YECHUS,

BBISIBJISITH XapaKTep SIBICHUH B OKPYXKAIOMICH Cpene, MOHMUMATh CMBICT HAOJI01aeMbIX
IPOIIECCOB, OCHOBBIBAsICh HA €CTECTBEHHO-HAYYHOM 3HAHHU;

UCTIOJIB30BAaTh JJIsl ONMCAHHS XapaKTepa MPOTEKaHHs MPOIECCOB (U3NYCCKHE BEITHYUHBI U
ACMOHCTPUPOBATH B3aUMOCBA3b MCIKAY HUMU,

OCYILECTBIISATh MOJICITUPOBAHKUE MPOTEKAHMs HAOJI0JaeMbIX MPOIECCOB C YYETOM TI'PaHUI]
NPUMEHUMOCTH UCTIOIB3YEMBIX MOJICIICH;

KPUTHYECKH OLICHUBATh, HHTEPIIPETUPOBATh U 00CYX/1aTh HH(DOPMAIIHIO, COACPIKAIIYIOCS B
coobmenusix CMU, pecypcax MHTepHeTa, HAYYHO-TIONMYJIAPHBIX CTATHSIX C TOYKHU 3PEHMUS
€CTECTBEHHO-HAYYHOW KOPPEKTHOCTH; JIeJIaTh BHIBOJIbI HA OCHOBE JINTEPATYPHBIX JIaHHBIX;
NPUHUMATh apTYMCHTUPOBAaHHBIC PEIICHHS B OTHOIICHWH NPUMEHCHHS Pa3HOOOpa3HBIX
TEXHOJIOTUH B MPO(ECCHOHAILHOM JICATEIILHOCTH U B OBITY;

U3BJICKaTh W3 OIMCAHWs MAaIlMH, TMPUOOPOB M TEXHUYECKUX YCTPOWCTB HEOOXOIUMBIC
XAPAKTCPUCTHUKU I KOPPEKTHOI'O UX MCITIOJIL30BaHUSA

OOBSACHATH IPUHLUIIBL, IOJIOKEHHBIE B OCHOBY pabOThI NPpHUOOPOB;

OpTraHru30BbIBATH CBOIO JCATCIBHOCTH C YUCTOM IIPHUHIMIIOB yCTOfI‘II/IBOFO Pa3sBUTHA
CHCTEMBI «IIPUPO1a—00IIECTBO—UYEIIOBEK» (OCHOBBIBASICh HAa 3HAHUSX O MPOIECCcax MepeHoca
U TpaHc(hOpMalMK BEUIECTB M SHEPrUil B HKOCHCTEME, Pa3BUTHH M (YHKIMOHHPOBAHUHU
Ouocdepsr; 0 CTPYKType MOMYJISALUU U BUJA, aJalTallUsIX OPTaHU3MOB K Cpejie OOMTaHWUS,
CBOWCTBAX HKOJIOTUIECKUX (PAKTOPOB; PYKOBOACTBYSICH MPHHIIUIIAMH PECYPCOCOEpEKEHUS U
0€30IIaCHOTO TPUMEHECHHsT MAaTepUAIOB M TEXHOJOTHWH; COXpaHss OHMOJIOTHYECKOE
pazHooOpazue);

000CHOBBIBATH MPAKTUYCCKOC HCIIOJIb30BAHNE BCIIECCTB U UX peaKHHﬁ B IPOMBIIIINICHHOCTHU
U B OBITY; OOBSCHATH POJIb OMPEIEIIEHHBIX KIACCOB BEUIECTB B 3arPSA3HEHUU OKpYKaroIlien
Cpempl;

I[eﬁCTBOBaTB B paMKax IMpaBUJI TCXHUKHU 0€30I1aCHOCTH ¥ B COOTBETCTBUH C HHCTPYKIUAMU
M0 MPUMEHEHHUIO JIEKAPCTB, CPEJCTB OBITOBOI XUMUU, OBITOBBIX JEKTPHUUECKUX MPUOOPOB,
CJIOKHBIX MEXaHN3MOB, TIOHUMAaA €CTCCTBCHHO-HAYYHBIC OCHOBBI CO3JaHHA Hpe)lHHcaHHﬁ;
dbopMHUpOBaTH COOCTBEHHYIO CTPATETHIO 3I0pOBbecOeperarmmniero (paBHOBECHOTO) MUTAHUS
C y4yeToM OHONOTUYECKOW IeIecOOOpa3HOCTH, PpOJMM BEHIECTB B NHUTAHUU U
KUBHCACATCIIbHOCTH ) XKUBBIX OPIraHN3MOB;

OOBSACHSITP MEXAaHW3M BIHMSIHHUA Ha KHUBBIE OpraHu3Mbl JBJICKTPOMArHuTHBIX BOJH H
PAAVOAKTUBHOI'O H3JIYUYCHHUSA, a TAKKE ﬂeﬁCTBHﬂ AJIKOT'0JId, HUKOTHWHA, HAPKOTUUYCCKHX,
MyTareHHBIX, TEPATOTCHHBIX BEIIECTB HA 3/I0POBbE OPraHU3Ma U 3apObIIIEBOE Pa3BUTHE,
BBIOMpATh CTPATETUIO TIOBEJCHUS B OBITOBBIX M UPE3BbIUAHHBIX CUTYAIMSAX, OCHOBBIBASICH HA
IMOHWMAaHHU BJIMSHHA HAa OPraHu3M 4YCJIOBCKaA (1)PI3I/I'-IGCKI/IX, XUMHUYECKAX W OMOJIOTHYECKUX
(baxTOpoB;

OCO3HAHHO JICMCTBOBAaTh B CHUTyalldd BBIOOpa MPOAYKTa WIW YCIYTH, TMPUMEHSS
C€CTCCTBECHHO-HAYYHBIC KOMIICTCHILIUH.

BblnyCKHllK Ha 6azoeom YDOBHE ROJIYUUM 603MONHCHOCHIb HAYYUMbCA .

BBITIOJIHATh CAMOCTOSITENIbHBIE AKCIEPUMEHTHI, PACKPBIBAIOLINE IMOHMMAaHUE OCHOBHBIX
€CTECTBEHHO-HAYYHBIX MMOHSATHM M 3aKOHOB, cOOJIONasi MpaBuia Oe30macHOil paboThI;
NPEJCTABIIATH MOJIyYeHHbBIE PE3yIbTaThl B TAOIWYHOM, rpaduieckoil uiu TeKcToBoi dopme;
ACJIaTh BBIBOABLI HA OCHOBEC IMMOJTYYCHHBIX W JIUTCPATYPHBIX JAHHBIX;

OCYIIECTBIISITh  CAMOCTOSITEbHBIN y4eOHBI TPOEKT WM HCCIEOBaHHE B OOJIACTH
€CTeCTBO3HAHHUS, BKJIIOYAIOIIMK OINpe/eleHue TeMbl, IIOCTAaHOBKY LE€IM W 3ajad,
BBIIBUKCHHUE THUIIOTE3bI U HyTeﬁ €e BKCHepI/IMeHTaHBHOﬁ IMPOBEPKH, IPOBCIACHUC



SKCIEPUMEHTA, AaHaJIM3 €ro pe3ylbTaTOB C y4YeTOM IIOTPEUIHOCTH H3MEpEHH,
(dbopMynHMpoBaHUE BHIBOJIOB U MIPECTABICHUE TOTOBOTO HH(OPMAIIMOHHOTO MPOIYKTA;

— o0cyXJaTh CYIIECTBYIOIIME JIOKAJbHBIE W PETMOHANbHbIE NPOOIEeMbl (IKOJIOTHMYECKHE,
HHEPTreTUYECKUE, CHIPHEBBIC U T.]11.);

— 00OCHOBBIBAaTh B AMCKYCCHH BO3MOXKHBIE IIYTH MX PEIICHHs, OCHOBBIBAsICh HA €CTECTBEHHO-
HAaYYHBIX 3HAHHSX;

— HaxOIUTh B3aMMOCBS3M MEXIy CTPYKTYpoH W (yHKUMEH, NPUYMHOM W CIIEACTBHEM,
TeopHel M (QakTaMu MpH aHaIM3e MPOOJIEMHBIX CUTyallMid U 0OOCHOBAHUHM MPUHUMAEMBIX
pELICHUII Ha OCHOBE ECTECTBEHHO-HAyYHBIX 3HAHWI, IOKA3bIBATH B3aMMOCBS3b MEKIY
00J1aCTSIMM €CTECTBEHHBIX HayK.

Copepxanue yueoHoro npeamera «EcrecTBo3HaHmMe».
10 knacec.
l. BBenenue (4 1)

Beenenue B ecrectBo3Hanue. Ilpupona-cpena oOuTaHMs M MCTOYHHMK KM3HHM 4YEIOBEKa.
B3aumooTHOLIEHUST YyesloBeKa M MPUPOAbl, UX AuanekThka. [Ipuposa — HMCTOYHUK TBOPYECKOIO
BJIOXHOBEHUS JI€ATEIIEN HCKYCCTBA.

EcrecTBO3HaHWME — €OMHCTBO HaykK O mpupoje. Marepuss U GOpMBI €€ CyIIeCTBOBAHUS.
Huanextuka ectecTBo3HaHus. OCHOBHBIE 3Tambl €ro pa3BuTus. [IoHATHE O ecTecTBO3HAHUU, Kak
CUCTEME HayUHBIX 3HaHUHU O MIPUPOJIE.

Hemoncmpayuu. BuneopparMeHTs! (MO CENbCKOXO3IMCTBEHHBIX YTrOIUM, Kapbepbl JUIs
JOOOBIYM YTJISl ¥ PYJbl, METAJUTYpPrHUeCKUe KOMOMHATHI, ra30- U HedTenpoBoabl, puotnmmu, ['DC,
TOL m ADC, nocneactBusi 3eMJETPSICEHUN M LyHAMHU, HMCUE3HYBIIME BHJbl PACTCHUN H
KUBOTHBIX); PENPOAYKLIUH KapTUH BEJIUKUX XYJOXKHUKOB C IMEW3aKaMu U JIPYTUMH OOBEKTaMHU
npuponsl (Iumkuna, JleBurana, AiiBazoBckoro, FOoHa u ap.); My3bIKanbHble (ParMEHTHI,
MIOCBSIIIEHHBIE siBIeHUAM pupoabl (Haiikosckuil, Cen-Canc, berxosen u ap.).

[TopTpeTsl yueHbIX-€CTeCTBOUCIIBITATENEH, BUIEO(PArMEHTHI [10 UCTOPUH BOZHUKHOBEHUS U
pa3BuTHUs HU3UKU, XUMUU U OHOJIOTUA

Il. EcrecTBo3HaHMe U MeTO/AbI MO3HaAHUsI Mupa (16 4)

B3aumoceazv mesnrcdy naykoit u mexuonozuamu

Hcmopus uzyyenus npupoovl. Ilpozcpecc 6 ecmecmeennblx HAYKAX U €20 8KIA0 8 pa3GUmue
yueunuzayuu. Memoowvl HayuHO20 NO3HAHUA U UX cocmasnaowue. Habaoo0eHue, usmepenue,
9KCHepUMeHm, MoOeIuposanue, 2unomesa, 8bl600, nocmpoerue meopuu. @OpMbl MO3HAHUS:
Hay4yHOE U HeHay4yHoe. J[Ba ypOBHS Hay4yHOT0 MMO3HAHUA: SMIUPUUYECKUHN (4yBCTBEHHBIN, OIBITHBIN)
U TeopeTHYecKui(paoHanbHbIi). MoaenupoBaHie Ha TEOPETUUECKOM YPOBHE TIO3HAHUS U TUITbI
Mojienel (naeanpHas, aHaJIOTHs, MaTeMaTuyecKkas). Pojb MBICIEHHOTO SKCIIEpUMEHTa U
MaTEMaTHYECKOr0 MOJIEIIMPOBAHUS B CTAHOBJICHUH U Pa3BUTUHU €CTECTBEHHBIX HayK.
DynoamenmanbHble NOHAMUSA eCIeCMBO3HAHUS.

Aszvik  ecmecmeo3nanua.buonocus. buonormdeckas cucTteMaTMKa M €€ BaXKHEHIIMe
TakCOHbl. buHOMHMHanbHas HoMeHKiarypa. llonstue Buma. Cucremarnka XUBOTHBIX. [loHsTHE
nopoabl. Cucremartuka pacteHuid. I[lonstue copra. buonormueckass HOMEHKJIaTypa — OCHOBA
npoeCCUOHAIBHOW ~ JeATETbHOCTH.  Xumus.  TpuBHadbHbIE  Ha3BaHWs.  ParmoHanbHas
HOMEHKIaTypa. MexxayHapoHas HomeHkiatypa UIOITAK.

XUMHYECKHUE JIEMEHTHI U MPOUCXO0KIeHNe UX Ha3BaHUM. Kiaccudukanus HeopraHnyeckux
BEIIECTB (OKCHUJIbI, KUCIOThI, OCHOBAHMsI, COJIM) U MPUHLUIIBI 00pa30BaHUs UX Ha3BaHUU. Du3uka.
Enununb! uamepenus ¢usnueckux BenuuuH Ha Pycu. EnuHuiel usmepenus Gu3nyeckux BEIUYUH
B HEKOTOPBIX JPYIHX CcTpaHax. MexIyHapoJIHas CHCTEMa E€AMHUL H3MepeHHs (pu3nyecKux
BennurH — CU. OcHOBHBIE U TPOM3BOHBIE €AMHULIBI H3MepeHus (pu3nueckux BenuuuH CU.

Ecmecmeennonayunvie nouamus, 3aKOHbl u meopuu.ECTECTBEHHOHAyUHBIE TMOHATHUS.
KonkperHble u aOCTpakTHbIE €CTECTBEHHOHAy4YHBIE MOHSTHSL. 3aKOHBl €CTECTBO3HAHUSI.
EcrectBeHHOHayuHble  TeopuH. OnucarenbHble TEOPUM U OOBSICHUTEIBHBIE  TEOPUHU.
[Iporuo3upyroriast pojib €CTECTBEHHOHAYYHBIX TEOPHIA.



Ecmecmeennonayunaa kapmuna mupa.  KapTuHbl Mupa: peluruos3Has, ObITOBas,
XyJoxecTBeHHas. Ecmemceennonayunas kapmuna mupa (EHKM). Ssomounss EHKM u ee stansr:
apUCTOTEJEBCKUI, HBIOTOHOBCKHI, OJUHINTEHMHOBCKas peBomtouusd. I[IpuHIMOBI MO3HAHHUS B
€CTECTBO3HAHHUH: COOTBETCTBHUSI, IOMOJIHUTEIbHOCTH, MPUUYUHHOCTH, CAMMETPHH.

Mupel, 6 kKomopuix mot scusem.lIpumepsvl cucmemamuzayuu U Ha2IA0H020 NPEOCMAgIeHUs
HAYYHO20 3HAHUSA. NPOCMPAHCINEEHHO-6DEMEHHbIE XAPAKMEPUCUKU (HAHOMUD U MUKDOMUD,
Maxkpomup, mecamup). I'paHUIIBI MUPOB U YCIOBHOCTh 3TUX TPaHHUILL. PoJib HAYUHbBIX 00CTMUINCEHUT &
CO30aHUU HOBLIX MeXHOI02Ull. Deooyus mexrorozuil. ITpuOOpkI 1 H3ydeHUsT MUPOB, MX
ABOJTIOIIMS OT CBETOBOTO MUKpockorna P.I'ykano ckanupyromiero TyaHenpHoro Mmukpockona (CTM)
U aTOMHO-cUJI0Boro Mukpockomna (ACM). MoiekynsipHOe paclio3HaBaHUE U €r0 POjib B IPUPOJE U
XKHU3HU yenoBeka. KommbroTepsl Oyayiiero.

Jemoncmpayuu. Tloptpersl yuenbix-ectectBoucnbiTareneit (I.I'amunes, [{.Menneneena,
I""Mennens, H. bekeroBa, M. ®@apazest), paznuyHbie MaTepuaibHble Guznueckue (3IeKTpodopHas
MalllgHa — MOJI€NIb MOJHHUH, KPUCTAUIMYECKUE PEIIETKA Pa3IMYHBIX THUIIOB), OMOJOTHYECKHE
(MyJsDKM IBETOB, OPTaHOB TeJia ueloBeka), reorpaduyeckue (rnodyc, kapra, TeITypui),

XUMUYECKHE (IIAPOCTEPKHEBBIEH OOBEMHBIC MOJEIH MOJIEKYJ Pa3jJuYHBIX BEIIECTB).
Cnaiinbl ¢ MoaensiMu cTpoeHus aroma Tomcona u Pezepdopaa.

OTHOCUTENBHOCTh  TOHATHUA MYCTOTHl. Pa3nuunble  (Qu3MUeckue, XUMHUYECKHE U
ouonornueckue moxaenu. [loprperst Apucrorens, K.Jlunnes, Y. [lapBuna; BumeopparMeHTHl C
TaKCOHaMH B OOTaHUKE U 300JI0TUU U MPUMEPHI CUCTEMATHUKU OTACIbHBIX PACTEHUU U )KUBOTHBIX.
Tabnuma, cnaitn wium BuneodpparmeHTt «Homenknarypa MIOITAK»; tabmuubl wnm cnaiiabl ¢
aHUMalUSIMH ~ TI0  OOIIMM  TpUHIMIAM  00pa3oBaHUs HA3BAaHUW  BAXKHEWUIIMX  KJIACCOB
HEOPraHUYECKUX COSIMHEHUI — OKCHUJIOB, KUCIIOT, OCHOBAHUS, COJIEH, - U MX KJIaCCH(PHUKAIUU.

[Toptpers Oma, Kynona, HeroToHa, DUHIITEHHA U JIp.; TAOIHIIEI OCHOBHBIX M IIPOW3BOIHBIX
enuaull CU; nuHamudeckue BUAEO(PpParMeHThI, WLTIOCTPUPYIOIINE BaKHEHUIINE MOHATHS (DU3UKU
MIPUMEHHUTEIBLHO K TeMe YpoKa; ciaiia mwin BuaeodparmenT «CTapopycCKue eIUHHUIBI H3MEPEHUS
HEKOTOPBIX (PU3MUECKUX BEIHUMH». Tabnuibl 1 BuaeodparMeHThl, HIUTFOCTPUPYIOIINE BaKHEUIITHE
MOHATHSA, 3aKOHBI W TEOPHH ECTECTBEHHOHAYUYHBIX IUCIUIUIMH IO KypCy OCHOBHOMW IIIKOJIBI.
BuneodparmeHTs! ¥ cnaiapl O SBOIIOIMHA MUKPOCKOTIOB.

Jlabopamopnvie onvimul.1.IlocTpoeHre paBHOCTOPOHHUX TPEYTOJbHUKOB W3 CIUYEK Ha
IJIOCKOCTH WU B mpocTpaHcTBe. 2.MiumtocTpanus HpUHIUIA COOTBETCTBUS. 3.MonaenupoBaHue
MPUHIMIIA PabOTHl CKAHHPYIOUIEro MHKpockomna. 4. Jloka3aTenbCTBO OEIKOBOW MPUPOIBI
(bepMeHTOB.

Ilpakmuueckas paboma Nel. IMnupuuecKoe MO3HAHNE B U3YUCHUH €CTECTBO3HAHUS.

Ipaxmuuyeckas paboma Ne2. TlocTpoeHUE MPOCTPAHCTBEHHBIX MOJIENEH HEOPTaHUYECKUX U
OpPraHUYECKUX COCTMHEHHUH B COMOCTABIEHUHU C UX CBOMCTBAMHU.

Ilpakmuueckas paboma Ne3. HabmoaeHue 3a ropsiiei cBeuoi

Ilpakmuueckas paboma Ne4. HabGmoneHue 3a M3MEHEHHEM TEMIIEPAaTyphl JIbJa U €ro
COCTOSTHUEM IPU HarpeBaHUU

I11.Meramup.OcBoenne KOCMOca 1 €ro poJib B :KU3HH YesioBedecTBa (9 )

XpOHOJIOTHSI aCTPOHOMHUYECKHX MPEICTABICHUH W OTKPBITHH: TEONEHTPHUYECKass CHUCTeMa
MUpA; aHTPOMOLEHTPHYECKAsi CUCTEMAa MUPA; FeIMOLIEHTPUYECKas CUCTeMa MUpa. ACTPOHOMBI 16-
19 B.B. M uX BKJaJ B pa3BUTHE NPEICTAaBICHUNA 0 BeeneHHON. Beenennas: meopusi 03HUKHOBEHUS,
CmpyKmypa, cocmas, 38010yus. AcmpoHomus Kax HAy4yHbll QYHOAMEHM 0CE0€HUS. KOCMUUECKO20
npocmparncmesa.KocMounorus. Bxuan OTEYECTBEHHOM HayKH B MHUPOBYIO
KOCMOJIOTHIO. Pakemonocumenu, — UCKYCCMBEHHble — CNYMHUKU,  OpOUmManvHvle  CMAaHyul,
nianemoxoovl. OpOutanmbHas actpoHomHuueckas ooOcepBatopus (OAQO). Hcnonvzosanue
CHYMHUKOBLIX — cucmem 6 cgepe unpopmayuonnvix mexnonoeui. CogpemenHvle  HAyyHO-
uccne008amensCKue npopammsl N0 U3V4eHUro Kocmoca u ux 3uavenue. Ilpodnemvi, cesasannvle ¢
oceoeHueM Kocmoca, u nymu ux peuieHusi. Mescoynapoonoe compyoHu4ecmeo.



1V.060s0ukn 3emun: autochepa, ruapochepa, armocdepa (12 4)

Cmpoenue 3emnu. Jlumocghepa. BHyTpeHHee CTpoeHUE 3eMJIU U €€ XUMUYECKUI COCTaB.
Crtpoenne u coctaB nuTocdepbl. MuHepaiasl U TOpHbIe TOpoabl. Pynel. JluTochepHbie MIMTHL.
3emnerpsicenus. [llkana Puxrepa. UHTeHCUBHOCTD 3emieTpsicenuil. [lynamu.

Tuopocghepa. Oxeanvt u mops.Coctas ruapocdepsl. Mupooii okean. Mops. Herunnuansie
Mopsi: CapraccoBo, Kacnmiickoe u Apanbckoe. Tema Mopss B HPOU3BEACHUSIX MHPOBOMU
XYJ0KECTBEHHOU KYJIbTYPBHI.

Boowvt okeanos u mopeit. XuMU4EeCKH COCTaB MOPCKOM M OKEaHWYECKOM BoAbL. [Ipommuiie.
Jlen B okeane. ['pennanaus. Autapkruga. JIBuxenue Bojg MupoBoro okeana. [IpuauBbI 1 OTIUBEIL.
Mopckue Teuenus. Tunsl kiumara.

Boowt cymu. Boppl cymu u ux knaccudukaius. Ponqauku. ['elizepsl. MuHepaibHbIe BOABI U
ux knaccupukanusa. Ilpobrmema mpecHoit Bombl. Oszepo baiikan.  KapcroBeie sBieHus u
0o0pa3oBaHHE CTAJaKTHTOB W CTAJIarMUTOB. AHOMAJbHBIC CBOWCTBAa BOABI W HMX 3HAYCHHUE B
MIPUPO/IE.

Ammocghepa. ITozooa. Atmocthepa u ee cocraB. BeprukanbHoe cTpocHHE aTMOChHEpHI:
Tpomocdepa, crpatochepa, mezochepa, Tepmochepa, sk3ochepa. CocraB Bozayxa. O30HOBBIE
OpIpbl W mapHUKoBeId 3¢ dekr. Iloroma wu kmumar.Ammocgpepnoe oasnenue. Bemep.
Atmocdeprnoe naBieHue. Keccomnas u BbeicOTHas Oone3Hu. [IMKIOHBI W AHTUIMKIOHBI.
Atmocteprbie GpoHTHL. BeTpa u Mx BHIBL: IIKBal, CMepd, aHTHIIAccat, maccat, opus, ¢GeH, Oopa,
CHUPOKKO, MyCCOHBI, Tali()yHBI, yparanbl, CMEpYH, TOPHAJIO.

[Ixana Bogopra.

Bnaasxcnocmo 6030yxa. Bnaxuocts Bo3ayxa. llcuxpomerp u I'mrpomerp. Touka pocsl.
Oo6naka, ux popmsr u pazmepsl. Tyman. Ocaaku u ux Tanel. Pagyra.

Hemoncmpayuu. OOpa3upl pyA, MHUHEPAJOB W TOPHBIX MOPOJ, (u3HuUeckas KapTa
MOJTYIIAPUIA, ATJIACHI.

KapTtsl: Mopckux TeueHul, pusndeckue kaptel mupa u Poccuiickoit denepanuu.

Buneopparmentsl u ¢otorpaduu mo Teme ypoka: CTpoeHHE 3eMIIH, 3EMIIETPSICEHMS,
IlyHaMH, Pa3JInYHble OKEaHbl U Mops, ailcOepru, MOpPCKHE TEUEHHUs, POJHHMKH, TeH3epbl, 03epo
baiikain, kapcToBble BJIEHUS (CTAJaKTUThl U CTaJarMuThl), aTMOcdepa U €€ COCTaB, LIMKJIOHBI U
AQHTULMKIIOHBI, BUJIbI BETPOB, TYMaH, paayra, OCaaku Pa3jIN4HbIX TUIOB. Penmpoaykuuu KapTUH -
. AiiBazoBckuil «JleBstoiit Banm», W. JleButan «beper Cpenuzemnoro mopsi», Y. [umkun «Ha
Oepery ™opsi», JI. Jlaroppo «Mope», A. PwuioB «Ha romybom mnpoctope»; dparmMeHTbI
My3bIKaJIbHBIX NpousBeaeHuit - H. Pumckuii-Kopcakos «Caaxo», K. JleGtoccu «Mope», M. PaBenb
«Jloaka B okeaHe» u3 cOopHuKa «3epkanay, [1. Haiikosckuii «Jlebenunoe o3zepoy», M. Mycoprckuit
«Cuerypoukay. [IpeBpailieHuss HepaCTBOPUMBIX KapOOHATOB KaJIbLIMsl U MarHus (CpeIHUX cojeil) B
pacTBOpUMBIE THIPOKapOOHATHI (KHCIIBIE COJIM) U 00paTHO — MPUYMHA 00pa30BaHMs CTATAKTUTOB U
cTanarMutoB. MojenupoBanue mapHukoBoro 3¢ dexra. [Ipubopsl: 1y u3MepeHust atMocpepHoro
nasieHust (6apoMeTpsl), ISl U3MEPEHHUS BIAXKHOCTH BO3/yXa (TUTPOMETPHI).

Jlabopamopuvie onvimul. 1.M3ydenne coctaBa TpaHuta. 2. MonaenupoBaHHE BBICOKON
IJIOTHOCTUBOABI MepTBoro mops. 3.Pacmmpenue Boibl IpU HArpEBaHUH.

Ilpakmuuecxas paboma Ne 5. I3ydeHune KOIEKITUU TOPHBIX TTOPOJ]

Ilpakxmuueckas paboma Ne 6. 3yueHue napaMeTpoB COCTOSTHHSI BO3yXa B KaOMHETE.

V.Maxkpomup. Hayka 06 okpy:karomeii cpene. buocgepa. (23 u)

/Ku3nuv, npusnaxku w6020 u ux OmMHOCUMENIbHOCHLb. OCHOBHBIE CBOMCTBA KUBOTO
OpraHu3Ma: €IMHCTBO XHMHYECKOTO COCTaBa, OOMEH BEILIECTB, CaMOBOCIPOU3BEJCHHUE,
HACJIEACTBEHHOCTb, W3MEHYUBOCTb, PA3BUTHE U POCT, Pa3APAKUMOCTh,IUCKPETHOCTH U
LEJOCTHOCTB, JHEPrO3aBUCUMOCTD.

Kusble CUCTEMBI, KakK CaMOYIIPaBJIISIOILKECS, CaMOpETYJIMPYIOLIUECs,
caMoOpra"usyromuecs cucreMsl. Tpu Havana repMoarHamMuku. [loHsATHE SHTpONHH.



Ilpoucxoscoenue sncusuu na 3emae. (OCHOBHBIE TMIIOTE3bl MPOUCXOKICHUS JKU3HU Ha
3emiie: KpealMOHU3M, THUIIOTE3a CaMOIIPOU3BOJBHOIO 3apOKIACHUS JKU3HU U3 HEXHUBOIO,
KOHIIeNus OnoreHesa, rurnoTe3a NaHCIepMHUU.

'umore3a mNPOUCXOKIEHHUS JKU3HM IyTeM OWOXUMHYECKOW HBONIOLMK (THUIIOTE3a
Onapuna—XoJaeitHa). Jluckyccus 0 BO3MOXHOCTH CYIIIECTBOBAHUS BHE3EMHBIX ITUBUIN3AIIAM.

Xumuueckuii cocmaé Kiemku.XVMHAYECKas OpraHu3alus KICTKM Ha AaTOMHOM —
JJIEMEHTHOM, - ypoBHe. MakpoaneMeHTel. MukposieMeHTsl. MoeKyssspHbIii  ypOBEHb
XMMHUYECKON OpraHu3aluy KJIETKU (MOJIEKYJISIPHBIN cocTaB KiIeTKH). Heopranuueckue coeiMHEHNs
kieTku. Bona u ee pons. Munepanbsbie conu. OpraHn4ecKue BeIEeCTBa KICTKU.

Ypoenu opzanuzayuu cuznu. KnetouHblil ypoBEeHb OpraHu3allMM >KM3HH Ha 3eMlle.
TxaneBblil ypoBeHb. Tunbl TKaHel >KMBOTHBIX (3MUTENHANbHAs, COCJUHMUTENbHAs, MBbIIICUHAs,
HEpBHas) M pacTeHuil (oOpaszoBaresibHAasl, MOKPOBHAs, OCHOBHAas M MpoBojsiias). OpraHHbiii
ypoBeHb. OpraHu3mMeHHbI YpoBeHb. [lomyJsIMOHHO-BUIOBOM YpOBEHb. bHOreoneHoTHYeCKuii
ypoBeHb. buonienos. buochepnslii ypoBeHs.

Ilpoxkapuomul u 3ykapuomsi. 11pokapuoTsl U SyKapuoThl. bakTepun 1 ux KiaccupuKarms:
o ¢opme (OamIIBl, KOKKH, CIIMPHIUIBI, BHOPHOHBI), 10 TUITY MUTaHUS (Canmpo(HTHI, apa3HTh),
[0 OTHOILICHHIO K KHUCIOpOAY (a’poObl, aHa’poObl). OCOOEHHOCTH CTpOCHMsI OaKkTepwil W HX
KU3HEIEITeNIbHOCTU. Poib OakTrepuu B NpuUpoAe U KU3HU uenoBeka. lluanoOakrepuu (cuHe-
3eJIeHble BOJIOPOCIHM) U OCOOEHHOCTH UX CTPOEHUS U KHU3HEAeATeIbHOCTH. Poib inanobakTepuii B
npupoae. CTpoeHue KIeTKH 3yKapHOoTOB.

Knemounan meopus. Ilpocmeiiwmue. Bupycei.Knetounas Teopus M €€ IOJOXKEHUS.
[Ipocreiimme: KTryTUKOBbIC, PECHUYHBIEC, aMeOOHTHbIE. 3HAYCHUE TIPOCTEHIINX B TIPUPOIC U KU3HU
yenoBeka. Bupycel. CTpoeHne M OCOOCHHOCTH KM3HEICSATEIbHOCTH BHUPYCOB. BupycHble
3abonesanus yenoBeka. BUY u CIIN/. I'puOsl. Poxs rpuboB B pupoie U B X03sCTBE YEIOBEKA.

Ilonamue ouonocuueckoit 36onr0yuu. Ieonoyuonnas meopus. llonsTue ONOIOrNIECKOM
3BOJIIOLMU. J{JIUTENbHOCTb, HEOOpaTUMBIN XapakTep, HANpaBICHHOCTh 3BONIOLUH. OCHOBHBIE
HaIpaBJICHUs dBOMIOLMH. buonormdeckuil nmporpecc. bruosnornuecknii perpecc. AHTpONOreHe3 U
€ro 3Tallbl.

IIpeanocbulku co3naHus 3BOMIOLNUOHHOW Teopuu Y.[lapBuHa. Jlormueckas CTpyKTypa
napBuHU3Ma (M30BITOUYHAS WHTEHCUBHOCTh Pa3MHOXKEHHS, 00pb0a 3a CYIIECTBOBAHUE U €€ BUJIHI,
€CTeCTBEHHbII 0TO0p). CuHTeTHYeCKast Teopus 3BoyoLMU. Mukpossomonusi. BupoobpazoBanue
(reorpadguueckoe M IKOJIOTHYECKOE). MakposBomtonus. J[BWXKyliMe CHUJIbl  3BOJIOLUU:
MYTAI[MOHHBIA TpoIecC, MOMYJISAIMOHHBIE BOJHBI, HM30JAIMA. DPOPMBI €CTECTBEHHOTO OTOOpa:
CTaOWIN3UPYIOLINH, TBUKYIIUH, TU3PYTITHBHBIN.

Cospemennvie memoovl NOOOEPIHCAHUA YCMOUYUBOCHU OUO2E0UEHO308 U
UCKYCCMBEHHBIX IKOCUCHIEM

ITonsaTue sxocucreMsl. buoron. buouenos. buozeoyenos, cmpykmypa u 0CHo6bl
@ynxyuonuposanus. OTandusi ONOTeoIeHo3a OT SKocucTeMbl. HecTaOuibHble U CTaOUIIbHBIE
9KOCUCTEMBI. buozeoxumuueckue nomoxu. Kpyeoeopomur eewjecmesa. Ilpunyunvt ycmotiuugocmu
buoceoyen0308. Hayunvie ocnogwl co30anus u N0OOEPIHCAHUS UCKYCCMBEHHBIX IKOCUCTNEM.
IIpousso0cmeo pacmumenbHOU U HCUBOMHOBOOUECKOU NPOOYKYUU: NPOOIeMbl KOIUYEeCmEa U
kauyecmsa. Knacmephwiii nooxoo kak cnocob soccmanognenus 61u02eoxXumMuieckKux nomoKos &
UCKYCCMBEHHBIX IKOCUCTNEMAX. AHMUOUOMUKY, neCMUYUObl, CIMUMYIAMOPbL pOCMa, YOOOpeHUs u
ux npupoonsvie ananoeu. Ilpodonema ycmouuusocmu 20pOOCKUX IKOCUCEM.

Iluwesvie yenu. Ixonocun. Ixonozuueckue gaxmopwl. TUNIONOTHA KUBBIX OPraHU3MOB
HKOCUCTEMBI: MPOJYLIEHTbI, KOHCYMEHTHI, peAyleHThl (carnpodursl). ABToTpodsl. I['eTepoTpodsil.
[Tonatue o numeBsx (Tpoduueckux) nensx OuoreorneHosa. [Tumesas nens. /[Ba OCHOBHBIX THIA

Tpouueckux ueneil — mnacTOuIIHbIE (LENH BbIEJAaHUS) W JETPUTHBIS(LENU Pa3IOKEHUS).
[Tumesas ceTb. DKOJOTMUECKUE MUPAMUABI (YMCICHHOCTH, Onomaccsl, sHeprun). Ilpasuno 10 %.
[lonsiTue 06 3KoOJIOTHU. OcHoBHBIE TTPOOIIEMBI 9KOJIOTHH. JKOJIOTHMYecKrue (haKkTophl:

a6I/IOTI/I‘-ICCKI/IC, 6I/IOTI/I‘-ICCKI/IC, AHTPOITOTCHHBIC.
Ixonocuueckue np06ﬂeMbl COBpEMEHHOCMU



buocdepa u ee rpanunpl. Konnenius sBomoruu 6uocdepsr B. .Bepuanckoro. Hoocdepa.
Texnocgepa. OcHOBHBIE IOJIXO/BI B yUeHHH 0 Onocepe: IHepreTHIecKuid, OMoreOX MMUYECKHIA,
nH(OPMAaLIMOHHBIN, MPOCTPAHCTBEHHO-BPEMEHHOM, HOOC(EpHBI. buocgepa: smanvl
Gopmuposanus u cyenapuu pazeumus. AKmyaivHvle dKoI02UYecKue npoodemsl: 2100a1bHble,
PpecuoHabHbIe, IOKANbHbLE, UX NPUYUHBL U C1e0CmEUs. DKOIo2UdecKue npoodiemsbl dHepemuieckoll
ompacau. Atbmeprnamuenas snepeemuka. Payuonanvrnoe ucnonvzoeanue snepeuu u
9HepzochepediceHue. JHepeemuyeckas b6ezonacHocms. TpaHchayuonaibHvle npoekmul 8 0o1acmu
sHepeemuku. Memoowvl uszyuenus cocmosnus okpyrcaioueli cpeovl. Mzmenenus okpyacarowen
cpeobl, Kak cmumy OJisl pa3eUmus Hay4yHvlX UCC1e008anull u mexrnoao2ui. Ecmecmeenno-nayunvle
N0OX00bL K PEUeHUIo IKON0SULeCKUX npobiem, npupoodocbepezaioujue mexHoi02uu.
Mesicoynapoonsie u poccutickue npocpammsl peulenust IK0I02ULeCKUx npooaem u ux
agppexmuernocmy.

IIpoonemvt 0mx00086 u 3a2pA3HeHUs OKpyIHcaouiell cpeosvl

IIpobnema ysenuuenus konuuecmsa omxo0os. buimoguvle, KOMMYHANbHbIE, NPOMbBLULIEHHbLE
omxo0wbi. CogpemeHnHble mexHoio02uu coopa, Xxpanenus, nepepadomku U Ymuiuzayuy 0mxo0oa.
1100x00b1 Kk coxpawjenuio omxo008, 6e3omxooHvle mexuono2uu. Memounuku 3aepasnenus
oxpyarcaroujeti cpeowl. Ilepcnexmuervie mexHon02UY TUKSUOAYUU NOCIEOCEULL 3a2PA3HEHUS
oKkpycatoueti cpeovl. Pexynomusayus nousvl u 600usix pecypcos. Cucmemvbi 600004UCHKU.
Mesicoynapoonsie npoepammuvl o 06paAUeHUI0 C OMXO00AMU U COKPAWEHUIO 8030€UCMBUsL HA
OKpYAHCAIOWYIO cpedy, ux s¢hghexmusHocmo.

B3zaumoceasv cocmoanus okpyscarouieii cpeost U 300pP06bs 4e108eKa

Hecpaoayus oxpyacaroweti cpeovl. Ilpoepammvl Monumopunea kauecmea okpysrcaouel
cpeovl. 3acpsazHeHue 8030YUHOU, BOOHOU CPedbl, NOUBbL, NPUUUHLL U credcmeus. [Llymogoe
3aepsaznenue. dnekmpomazHumuoe osoeucmeue. [I/{K. Yemouuueocmo opeanuzma u cpedwvt k
cmpeccosbim 8030eticmauim. 3a601e6anusl, C8A3AHHbIE CO CHUICEHUEM KAuecmed OKpyicarowel
cpeovl. Hnousuoyanvhvie 0COOEHHOCMU 0P2AHUMA NPU B030€UCMEUL (hAKMOPO8 OKpYIcaloujell
cpeovl. CospemenHvle MeXHON02UU COKPAUeHUs. He2AMUBHO20 8030eLicmeus (hakmopos
oKkpyacatoueti cpeovl. Hayunvle ocHoebl npoekmupoearnus 300po6ou cpedvl 0OUMAaHUS.

Hemoncmpayuu. BuneodparmeHntsl u Gpororpaduu Mo Teme: Mporecchl THUeHus, OpokeHue,
MPOIIECCHI JTUCCUMIUIAIIMN, TPEACTABUTEIN TPOKAPHOT W IYKAPUOT; OCOOSCHHOCTH CTPOCHUS
BHUPYCOB, TMPEACTABUTENN [apCTBa TPUOOB, DKOJIOTUYECKHUE CHUCTEMBI, MPUMEPHI MHUIIEBBIX
uerneii.PactBopeHre B BoJie XJIOPOBOAOPOAA (AMCCOLMALMS COJITHOW KHCIIOTHI), PAacCTBOPEHHE
KpUCTAJIJIOB MEepMaHTaHaTa Kajus WJIM MEIHOTO Kylmopoca B BOJE, MCMapeHHe BOJbI, AUPQY3us
Maxy4YuXx BEIIEeCTB (OJCKOJIOHA) C TOpSIIEH JIAaMIOYKH HaKaJIWBaHW, UCTIAPEHUE KaIlld CIIHPTa C
bunbTpoBaNbHON Oymaru winu canderku. Pemponykiuu KapTHH BEIUKUX XYJOKHUKOB Ha TEMY
00XXECTBEHHOTO ITPOUCXOKICHHUS )KH3HU; PA3IMYHBIX TPUPOJTHBIX SKOCUCTEM. TaOIUIIBI U TIAKATHI:
«XUMHUYECKUH COCTAaB KIETKU», «IBOJIOIMOHHOE APEBO pPACTEHUI», «IBOJIOIHMOHHOE APEBO
KUBOTHBIX», « IBOJIOIIMOHHOE JIPEBO MPUMATOB U uesnoBekay. [loprperst A.U. Onapuna u [Ix. b.
Xonpeitna, T.IlIBanna, /{.1. IBanoBckoro u 3. Jlxennepa, A.Tencnu, B. CykaueBa, 3. 'ekkens,
B.N.Bepnanckoro, Y./lapBuHa. IlmakaTel M MyJsDKM OpPraHOB M CHCTEM OpPraHOB PACTECHHI,
YeloBeKa U JKUBOTHBIX.J[eMOHCTpaIus nporecca (GOTOCHHTE3A.

Jlabopamopuvie onvimui. 1. CBoiicTBa O6enkoB. CBoMcTBa TTIOKO3BI.CBOMCTBA Caxapo3bl.
CaoiicTBa Kpaxmada.

Ilpakmuuecxas paboma Ne 7. PacriozHaBaHUE OPTraHUYECKUX COCTMHEHUN

Ipaxmuyeckas paboma Ne 8. I3yueHue pacTUTENLHON U )KUBOTHOM KJIETKH

Ilpakmuueckas paboma Ne 9. I3ydeHne MUKPOCKOITUYECKOTO CTPOCHUS )KHBOTHBIX TKaHEH

Ipaxmuyeckas paboma Ne 10. Hzyuenue nosedenus npocmenuiux npocmeumux mnoo
MUKPOCKONOM 8 3A8UCUMOCTIU OM XUMUYECKO20 COCMABA 800HOU CPeObl.

Ipakmuueckaa paboma Ne 11.H3yuenue 63aumoceésaseii 8 UCKYCCMBEHHOU dKOCUCmeEME —
axkeapuyme u cocmasieHue yeneu NUmanusl.

Ilpakmuueckaa paboma Ne [2. V3ydeHue OBITOBBIX OTXOIOB.Paspabomka npoexkma
paszoenbHoco coopa mycopa.



V1. Adnornuyeckue GakTopbl M NPUCNOCO0IEHHOCTh K HUM KHBBIX OPraHu3MoB (28 1)

Ocooennocmu knumama Poccuu. 3ona apkmuueckux nycmsiio, mMyHop u

aecomyndp.  Kmumar Poccuu. I[lpupogno-kaumatudeckue 30HbI Poccun: apkTuueckux
IIyCTbIHb, TYHJP, JIECOTYHAp, TAWlW, CMEIIAHHBIX W LIMPOKOJIMCTBEHHBIX JIECOB, JIECOCTEIHAs,
CTenel, MOJMyIMyCThIHb, ITyCTHIHb.

PaznooOpa3ue M npucrnocoOJEHHOCTh KUBBIX OPraHU3MOB K TOM WJIM HWHON NPUPOIHO-
KJINIMAaTUYECKOU 30HE.

Inekmpomacnumnan npupooa ceema. Cpet. PazBuTue npeacTaBieHUul O MPUPOJE CBETA.
OnekTpoMaroHuTHoe uzinydeHue. Jnuna Bonnsl. Yacrota konebanuit. Illkana 35eKTpOMarHUTHBIX
BOJIH. ¥-JIy4H, PEHTI'€HOBCKOE H3JIyuY€HHUE, YIbTpapuOIETOBOE H3IIyue€HUE, BUJIMMOE HU3Iy4YCHHE,
nH(ppaKpacHOE U3ITYUCHHE U UX POJIb B IPUPO/IE U KU3HU YEIIOBEKA.

Onmuueckue ceolicmea céema. J|BoiicTBeHHas npupoja cBera. PoToH. 3aKOHBI OTPaKEHUS
U npenomsieHus cBeta. OTHOCUTENBHBIN MMOKa3aTeslb mpesiomyeHus. DakTopbl, BIMSIONIME HA
MOKa3aTeNlb MPEJIOMJICHUS: NPHUpPOAA BEUIECTBA, TEMIIEpaTypa, JJIMHA BOJIHBI MaJAOIIEro
usnmydenus. Peppakromerp. Jucnepcus, mudpakius 1 “HTepPEPEHINS CBETA.

Ceéem u npucnoco6neHHOCMb K HeMy JHCUbIX Op2anu3moe.  BnusHue cBera Ha
OpTraHU3alMI0 JKU3HEHHOTO MNHKIa oOpraHu3MoB. buoputmer.  ®ortocunres. Kinaccudukanms
pacTeHuii Ha CBETONIOOHMBBIC, TEHENIOOUBBIE U T€HEBBIHOCINBBIE. DOTOTpPONU3M. 3HAUEHHUE CBETa
JUTsl OPUEHTALUM >KMBBIX CYIIECTB B MPOCTPAHCTBE. DBHOIIOMHUHECICHIIUS U €€ POJib B KU3HU
KUBOTHBIX.

Buympennuasa 3nepeus  MaKpOCKONUUECKOU CUCHIEMDbL. Tepmonunamuka U ee
MIPOTHOCTUYECKOE 3HaUCHUE. BHYTpEHHsIs sHEprus TepMoJuHaMu4YecKkoi cucteMsl. [lepBoe Hauano
TepmoauHamMuku.  Termonepemada.  TemnonpoBogHocTh.  KoHBEKuusa:  €CTECTBEHHas U
MPUHYAUTENbHAS. TeraoBoe U3nyyeHue.

Tennosoe pagnosecue. Temnepamypa. Btopoe Hauano tepmoauHamuku. KoanuecTBo
teroThl. TeruoeMkocTs. TemnoBoe paBHOBecue. TepMOIMHAMUYECKHE CHUCTEMBI TPEX THIIOB:
W30JIUPOBAHHBIC,  3aKpBITbIE W OTKpbIThIC. Temmeparypa, Kak  MapamMeTp  COCTOSHUSA
TEPMOJANHAMUYECKON CUCTEMBI.

Temnepamypa u npucnoco01eHHOCMb K Hell HCUBHIX OP2AHUIMOG.

Tepmoperynsiuuss B KUBOM mpupoae. Ternonpoaykuus M TemiooTaada. MexaHU3Mbl
TEPMOPETYJISIINN KUBOTHBIX W pacTeHuid. Temmeparypa Tena denoBeka U €€ (PU3MOIOTHUYECKAs
pons. Kiaccupukanus IKMBOTHBIX 10 TEMIEPATyYpHOMY PpEXKHUMYy Ha TOMOHOTEpMHBIE
MOWKWJIOTEpMHBIE U rereporepMHble.  Kiaccudukanus opraHu3MOB 10  TeMIIEpaTypHOMY
WHTEpBaIly OOUTAHUSA: SBPUTEPMHBIC U CTCHOTEPMHBIE. AKKIUMATH3AIMs. TeMepaTypHbIil pexKiM.

Cmpoenue monekynvt u ¢puzuueckue ceoiicmea 600vl. CTpoeHHE MOJIEKYIbl Boabl. Bona
Kak pacTBoputesb. Pu3nuecKkue CBOWCTBA BOJBI: aHOMalbHas TeMIIEpaTypHas 3aBHCHUMOCTD
MJIOTHOCTH BOJIBI; BBICOKOE TOBEPXHOCTHOE HATSIKEHHWE BOJIBI; AHOMAJIbHO BBICOKHE 3HAUYCHUS
TEeMIIepaTyp KUNEHUs U TUIaBICHUS BOJbI; BBICOKOE 3HAaYEHUE TEIIIOEMKOCTH BOJBI.

3HaveHre PU3NIECKUX CBOMCTB BOJIBI JIJISt TPUPOJIBL.

Inexmponumuueckan ouccoyuayus. OCHOBHBIE MOJIOKEHUSI TEOPUU DJIEKTPOIUTHUECKON
muccormaruu (TOJ]). DHIeKTpoauThl W HEdNIEKTpOoIuThl. Kinaccuukaiuss MOHOB MO Pa3TUIHBIM
OCHOBaHMUSM. MeXaHM3Mbl JTUCCOLMALUUA 3IEKTPOJIUTOB C PA3HBIM THUIIOM XHUMHYECKOU CBS3H.
CremneHp dIeKTpOTMTHYECKOM nuccormarui. Comnn, KUCIOTHI B OCHOBaHUA B cBeTe TO/I.

Pacmeopumocms. pH, kak noxazamenv cpedvt pacmeopa. PacTtBopuMocTb U €€
KOJIMYECTBEHHAs XapaKTepucTuka — ko3 duument pactBopumoctu.MaccoBast 10711 pacCTBOPEHHOTO
BEILIECTBA B pacTBOPE.

Bona kax amdonut. Ilonstue pH pactBopa. 3nauenue pH B mpuposme. 3nadenus pH
(U3HOTOTHYECKUX KUKOCTEH YelIoBEeKa B HOpME.

Xumuueckue ceoiicmea 600bl. XMMHUUECKHE CBOWCTBAa BOIBI. B3amMojeiicTBHe BOIBI C
MeTtauiamu. B3aumoneiictBue BoAbl ¢ okcuaamu. ['mapatanus. BzaumoaeicTBre BOJbI C COJIAMH.
IMuaponms. Pasnoxxenue Boapl. [lonsiTre 00 amekTponuse u poTonuse.



Booa - abuomuueckuii gpakmop 6 scusnu pacmenuii. Pons Boapl B 6nocdepe: KOJIbIOETb
KU3HU, Cpela OOWTaHWs, YYaCTHHK OHOXMMHYECKHX TMPOIECCOB, YYACTHUK CO3JIaHUS
OHMOTeoleHO30B, PErylsaTop KiuMmaTa Ha IulaHere. ['MApOIM3 OpraHMYECKHUX BEIIECTB B KHUBBIX
opranusMax.Knaccupukanuss pacTeHud MO OTHOIIEHHIO K KOJHYECTBY BOJBI B OKpY’Karomien
cpene:rugaToPuThl, TUAPOGUTHI, THTPOPHUTHI, ME30(PHUTHI, KCEPODHUTHI.

Conenocms, kaxk aouomuyeckuii paxmop.Comn. Knaccudukarmus coneir. HawuGomee
pacnpocTpaHEeHHbIE  KHCIbIE colu, WuX npumenenue. JKectkocts Boael. ConaM  Kak
MUHepanooOpasytonue BemectBa. Conu — abuotudeckuii haktop. [IprcrmocoOIeHHOCTh pacTeHMIA
1 )KMBOTHBIX K Pa3IMYHOMY COJIEBOMY peKuMy.BrnusiHue cou Ha OpraHu3M 4elioBeKa.

Ilousa, kax abuomuueckuit ¢paxmop. lloHaTne o TouBe W KiIaccH(HKAIUSA TOYB.
[Ipouecc mouBooOpazoBanus. Dnaduyeckue HakTopbl Cpeabl U MPUCTIOCOOIEHHOCTh K HUM >KHUBBIX
OpraHM3MOB. 3HAuU€HWE TOYBHI B TMPHUPOJEC W IKU3HU UEJIOBEKA: cpelaa OOWUTaHUs IKHUBBIX
OpPraHM3MOB; HSKOHOMHYECKOE 3HAuYeHHEe, O00JafaeT IUIOJAOPOANEM, OKa3bIBAE€T CYIIECTBEHHOE
BIIUSTHUE HA COCTAaB M CBOWCTBA BCel Tuapochepsl 3eMiTd, SBISICTCS TIIaBHBIM PETYISITOPOM COCTaBa
atMocheps! 3emiii, BaKHEUIINI KOMIIOHEHT OuoreolieHo3a. LIBeT u quarnocTrka noys.

buomuueckue gaxmopuvt oxpyxycarouwieinr cpeovi.buotndeckue dakrtopel. buoruueckue
B3aMMOOTHOUICHHUS] MEXAYy OpraHU3MaMH: KOHKYPEHIIHS, XHUIIHUYECTBO, CUMOHMO3 (MYTyalu3M,
KOMMEHCAJIU3M), Tapa3uTu3M (IKTO- U 3Honapasuthl).[IpuMepsl OMOTUYECKUX B3aMMOOTHOIICHHMA
B IIPUPOJIE.

Hemoncmpayuu. BuneopparmenTsl u GoTtorpaduu 1mo Teme: XapakTepHbIe OHOT€OICHO3bI
MPUPOJHO-KIMMAaTUYECKuX 30H Poccum; pasBuTHe TpEACTaBICHUH O TPUPOAEC CBETa;
OMOJTIOMUHECIICHIIMS, TeIIoNepeadya M TeIIONPOBOJHOCTh; OMOTHYECKHE B3aUMOOTHOIICHUS
MEX1y OpraHu3MaMHu;

Kaprel: npupoano-kimMmarnueckux 30H Pocecnn, nouseHHas kapra Poccuu.

[Toptpetsl: @. I'pumansau, X. 'tolirenca, O. @penens, M. Ilnanka, J[>x.Makcsemna, B.B.
JHoxyuaesa. [lIkana snekrpomMarauTHRIX BOJH JI>k. MakcBeruia. OTpakeHre U MpeoMIICHHE CBETa.
Jlucriepcun cBeta U OOpaTHBIM SKCHEPUMEHT IO «CMEIICHUIO» LBETOB. SBieHue audpakiuu.
Kupble wunu rTepOapHbIE JK3EMIULIPHl TPEACTABUTENICH CBETONIOOMBBIX M TEHEBBIHOCIHBBIX
pactenuii. Pabota mpoTHUB CHJI BHEIIHETO NABIEHHUS 3a CYET pACHIMpPEHUs Ta3a. OJeKTpU3alus
BOJIbl. AHOMAJIbHASI TEMIEPATYPHASI 3aBUCUMOCTb IJIOTHOCTH BOJbI. HUCXOASIIIMI TOTOK XOIOIHOM
1 BOCXOJSILIMN MOTOK TEIUIOW BOABL.BBICOKOE MOBEPXHOCTHOE HATSKEHHE BOABL. PacTBOPUMOCTH
BEIIIECTB B HEMOJSPHBIX U MOJSIPHBIX pacTBOpuTesiX.[IpoBepka 31eKTpOnpoOBOAHOCTH PACTBOPOB
AJEKTPOJUTOB U  HednekTpoiutoB.Omnpenenenne pH  pactBopa pa3iauyHbIX — KUAKOCTEH.
B3anmopneiicteue Boabl ¢ MeTayuilamMu. B3ammopneicTBue BOIbl ¢ okcuaamu.l'maponus conen,
00pa30BaHHBIX CUIFHBIM OCHOBAHHUEM U CJIa00M KHCIOTON M HA000pOoT.PacTeHus: pa3nuyHbIX TPYIIT
10 OTHOIIEHUIO K KOJIMYECTBY BOJIBI B OKPYKAIOIICH cpefie (KUBBIE UK TepOapHbIC IK3EMILISIPHI).

[lepexon cpemHedt coiau B KUCIYy0 U HaoOopotT. [IpurotoBneHue >KECTKOM BOABI U
uccnenoBanue ee cBorcTB. [lomyuenue rugpokcokapOoHaTa Meau (MajgaxuTa) U MCCIIENOBATh €Tro
CBOWCTB.

Jlabopamopuvie onvimul. 1.Habmonenne uHTEpHEPEHIIMOHHON KapTHHBI HA MBUTBHON
wienke. 2.Habmonenue nudpakunonHol kapTuHbl. 3. HaOmroneHue pacnpocTpaHeHHs] BOJIHBIX
PacTBOPOB 110 PACTEHHUIO.

Ilpakmuueckaa paboma Ne [3. H3yuenue npuCIOCOOJEHHOCTH OPraHU3MOB K Cpefe
oOuTaHwus.

Ipaxmuyeckas paboma Ne [4. VI3ydeHne BOIHOBBIX CBOICTB CBeTA.

Ipakxmuueckas paboma Ne 15. I3ydenne n300paxeHus, JaBaeMoro JHH30M.

Ipaxmuyeckas paboma Ne 16. I3mepeHue yaenbHON TEIOEMKOCTH BOJIBI.

Ilpakmuueckas paboma Nell.V3y4uenne KeCTKON BOABI U YCTPAHEHUE €€ KECTKOCTH

Ipaxmuyeckas paboma Ne 18. ViccnenoBaHue cpeibl pacTBOpa CoJiel M COKa pacTeHUH.

Ipaxmuuecxas paboma Ne 19. VI3ydenune coctaBa mous

VIil.IIpocTpancTBo u Bpems (6 4)



IlonsTua mnpocTpaHcTBa U BpeMeHU. [IpoCTpaHCTBO M BpeMs B KIIACCUYECKOM MEXAHMKE
Herotona. AGconroTHOE pocTpaHcTBO. OTHOPOAHOCTD IPOCTPAHCTBA.

M3otponHOCTh IIpocTpaHcTBa. MHEpuManbHas cucreMa oTcuera v NepBbli 3akoH HproToHA.
IIpeoOpasoBanuss  Tanmnes W nOpuHOMI — oTHocuTenpHoctd — [ammnes.  AOGcomiroTHoe
Bpemsa.CrnenuanbHas Teopust otHocutenbHocTH (CTO). [JIBa mocrymara CTO u OCHOBHBIE
clencTBus, BbITeKarome u3 Hux. OOmas Tteopus otHocutenbHOocTH (OTO). buoput™mel.
buoputmbl. Turnel  OMOPUTMOB: (PU3NOIOTHUECKUE U FKOJIOrHyeckue. [IpuMepsl pa3muuHbIX THIIOB
OMOpPUTMOB y pacTeHHH U )kUBOTHBIX. DoTonepuoausm. buoputmsl yenoBeka. JJuCMHXpOHU3M.

Crioco6b1 mepenaun MHGOpPMALMU B KUBOW mpupojne. IlepBas m BTOpas CUTHaJIbHBIE
cucremMbl. OOMeH wuH(popManMeldl Ha pa3IUYHBIX YPOBHAX OpraHU3allMd >KW3HU. Peakuuu
MaTpUYHOTO CHHTe3a (MpUHIMI KOMIUIeMeHTapHocTh). @arommros.Pednexc, Drtomorwus.
Wudopmanus u yenoBek. Bo3HuKHOBEHUE U pa3BUTHE HOcUTeNeH MHPOPMALMU C APEBHEUIINX
BPEMEH JI0 HAIIETO BPEMEHHU. DBOJIIOIHS COBPEMEHHBIX HHPOPMALIMOHHBIX PECYPCOB

Jlemoncmpayuu.

Buneodparmentsr 1 gortorpadhuu mo Teme: pazIMUHbBIC THIBI OMOPUTMOB Y PAaCTCHHN U
KHMBOTHBIX, COBPEMEHHbIE HH(POPMALIMOHHBIE PECYPCHI.

[TopTpeTbl «COB» U <GKaBOPOHKOB» - BBIAAIOIIMUXCS J€ATeNed HayKH, JIMTEpaTypbl U
HCKYCCTBA.

Tabmuubt mo 6nocuHTe3y Oenka, haronuTosy, peaeKTOPHBIE TyTH.

VIII.IToaroToBKa ¥ 3aIIMTA UCCJIEA0BATEIbCKUX NMPOoeKTOB (5 YacoB)

BrimonHeHne 9SKCIepUMEHTANbHOM YacTH HCCIEI0BaTENbCKOM paboThl, odopmiieHue
paboTel. YueHHueckass  KOH(EpPEHIHMsS IO  pe3ysibTaTaM  BBIOJIHCHHBIX ~ NPOEKTHBIX |
HCCIIEIOBATENECKUX PA0OT JECSITUKIACCHUKOB (MHAUBUAYATbHBIX WM IPYIIOBbIX).

B rumHazuum wHAMBUIyalbHBIE TPOEKTHI BBITIOJIHSIOTCA MO mpeameraM YII, mzydaembix
yri1yOJIeHHO, TOATOMY Yachl JAHHON TEMbI MOTYT OBITh UCIIOJIB30BAaHbI KaK pe3epBHEIE.

11 knacc

Tema 1. IloBTopenue kypca 10-ro kiaacca (7 4)

MHoroo6pa3ue eCTECTBEHHOT'O MUpa: MEraMup, MaKpOMUP, MUKPOMHUP.

BceneHHast, rajnakTWKuW, 3BE3/bl, COJHEYHAsl CHCTEMAa: OCHOBHBIE MOHATHS M 3aKOHBI
JBIDKEHUS HEOECHBIX Tell. 3eMIIs, €€ CTPOCHHUE U Teoorndeckue 00omouku. [lorsTue o Mukpomupe
u HaHomwupe. buocdepa. YpoBHH opraHumszanuu >ku3Hu Ha 3emue.buochepa u ee TpaHUIIBL.
MonekynspHbIi, KJICTOYHBIM, TKAHEBBIH, OpraHu3MEHHBIH, MOMYJISIUOHHO-BUIOBOH,
OMOIIEHOTUYECKUH ¥ OuOCc(epHbI YypOBHU OpraHM3alMHM >KU3HH Ha 3emiie.DKOIOTUYECKUe
CHUCTEMBI: OCHOBHBIE TIOHATUS (IIEMM TMHTAHWS, TMHINEBbIE MHUPAMUIBI, OIKOJOTUYECKUE
(dakTopbl).OCHOBHBIE MOJIOKEHUS CHHTETHUYECKON TEOPHH SBOIOIHH.

EcrectBeHHbIil 0oTOOp M ero @opmbl. Mytanmuun M uX Kiaccupukanus. Makpo- u
MaKpO3BOIIOLHUS. DIEMEHThI TEPMOIUHAMUKU U TEOPUHU OTHOCUTEIIBHOCTH.

Hauana TepMoguHaMuK. DJIEMEHTHI TEOPUU OTHOCUTEIBLHOCTH.

Hemoncmpayuu. BuneopparMeHTsl U CIaiIbl IO TEME.

Tema 2. Mukpomup. Atoma. BemecrBa (344)

Ocnoenbvle ceedenus 0 cmpoeHuu amoma. IBOIIOLNS MIPEACTABICHUN O CTPOCHUH aTOMa.
Mognenu crpoenust aromoB J[x. Tomcona u 3. Pesepdopna. [Toctynarsl kBanToBO# Teopun H.bopa.
[IporoHHO-HENTPOHHAS Teopus cTpoeHus: aToMHoro siapa J[. iBanenko u B.I'eiizenOepra.l3oTomnsl.
OneKTpoHHas o0ojoyka aToMmMa. OHepreTudyeckue ypoBHU. IloHATHE O 3JIEKTPOHHOM
obnake.llepuoouueckuii  3axon. Omkpoimue JI.H.  Menoeneesvim  nepuoouueckozo
3axona.llpennocbuUlKu OTKPBITUS TEPHOAMYECKOrO 3aKOoHA. llepBble MOMBITKH KiIacCU(pUKAIMH
xuMudeckux aneMeHToB. OTkpeiTue .M. MenneneeBbM epruoInYecKoro 3aKkoHa. [leprnoanauocTs
B M3MEHEHUU CBOWCTB XMMHUYECKHX JJIEMEHTOB M UX coenuHeHuil. Ilepuoguudeckuii 3akoH B
dbopmynuposke .M. MenneneeBa.CoBpeMeHHBIE TMPEACTABICHUS O TMPUYMHAX TEPHOIAUECKOTO



U3MEHEHMsI CBOWMCTB XMMMYECKHX 3JEMEHTOB M uX coeauHeHuil.CoBpeMeHHas (HopMyIupoOBKa
nepuonuyeckoro 3akoHa.llepmomuueckass cucreMa XMMHUYECKHX O3JIEMEHTOB, Kak Tpaduueckoe
oToOpakeHHue Nepuoandeckoro 3akoHa. CTpykrypa nepuoaudeckoil Tabmnuuel. [lepuonsl (6omibmue
Y Majible) U TPy (TJIaBHBIE U TOOOYHEIE).

3nayenue nepuoouuecKo020 3aKOHA U NEPUOOUUECKOUL CUCIEM bl XUMUYECKUX ITIEMEHM 08
JI.H. Menoeneeea ona ghopmuposanus ecmecmeeHHOHAYUHOU KAPMUHBL MUDA.

[IporHocTuyeckas cwia M 3HAYCHHE IEPUOJUYECKOrO0 3aKOHA M NEepUOJUYECcKOil
CUCTEMbI.3HaYEHHE MEPUOJINYECKOr0 3aKOHA U MEPUOANYECKON CUCTEMBI XMMHUYECKHUX IJIEMEHTOB
. . MenneneeBa A pa3BUTUS HAYKU U TOHUMaHHS XUMHUYECKONW KapTUHBI MUpA.

bnazopoonwvie za3zvl. biaropoansle Taspl, IpUYMHA UX CYLIECTBOBAaHUSA B aTOMAPHOM
cocTosiHuM. IlpumeHeHue G1aropoHbIX Ia30B.

Honnas xumuueckan ceazp. VIOHbI 1 UX KiacCUPUKALUS: TI0 3apsiay (AaHUOHBI U KaTHOHBI),
10 COCTaBy (MPOCTHIE U ClI0KHBIE). CXxema 00pa3oBaHMsl HOHHOM CBs3U. MIOHHBIE KpHCTaLINUeCKue
peleTky. XJI0pua HaTpUs — TUIIMYHBINA IPEICTABUTEND COEIMHEHUIN C MOHHBIM TUIIOM CBS3H.

Koganenmnasa xumuueckaa ceazp.KoBajleHTHas CBSI3b KakK CBS3b, BOZHMKAIOILAS 3a CYET
00pa3oBaHMs OOIIUX AIIEKTPOHHBIX Map MTyTEeM HepEKPBIBAaHM IEKTPOHHBIX opOuTaneil. KpatHoCTh
KOBAJIEHTHOHM CBs3U.OOMEHHbIE U JOHOPHO-aKLENTOPHbIE MEXaHU3Mbl 00pa30BaHMs KOBAJEHTHOU
cBs3m. DnekrpoorpunarenbHocTh (D0). Knaccudukanus koBaIeHTHBIX cBsized: o DO (mossspHas
U HenouisipHas). unonu.

Memannwt u cnnagvl. Memannuueckaa xumuueckasn céazp. OOUME PU3NUECKHE CBONCTBA
METAJUIOB:  3JIEKTPOIIPOBOJHOCTh, IPOYHOCTh, TEIUIOMPOBOJHOCTb, METAIIMUECKU  OJleck,
maacTUYHOCTh.CrutaBel  yepHble W nBetHele.  Cranb,  uyryH. Jlatywp,  OpoH3a,
Melsbxuop.MeTajuindeckas CBs3b. 3aBUCUMOCTb 3JIEKTPOIIPOBOHOCTH METAJJIOB OT TEMIIEpPaTyphI.

Monekynapuo-kunemuyeckaas  meopusa. OCHOBHbIE  IIOJIOXKEHHUS  MOJIEKYJSPHO-
KMHETHUYECKOW Teopuu. MneanbHblii ra3. YpaBHEHHE COCTOSIHMS WICAIbHOIO rasa.Azpezamubvie
cocmoanusa eeujecme.l'a3000pa3HOe COCTOSIHUE. 3aKOH ABOTaIpO H CIEICTBUS W3 HETO.
MosnsipHblii 00beM ra3oB mpu H.y. JKuakoe cocrosiHue BemiecTB. TekydecTb. TBepJoe cocTosHue
BenlectBa.Kpucraminyeckue pemeTkd pasHbIX THIOB JUIsl TBEPAOTO COCTOSIHMSI BEIIECTBA.
[Tonsate o mnasme. BpICOKO- M HU3KOTEMIEpAaTypHas IIa3Mbl M MX NpUMEHEHHE. B3aumHble
MIePEX0/Ibl MKy arperaTHbIMU COCTOSSHUSIMU BELIECTB.

Ilpupoonsuit 2a3.1lpuponHbIil ra3, ero cocTaB U HANpPaBICHUS HCIOJIb30BAaHUS B KaueCTBE
TOIUIMBA M XHMMHUYecKOro chipbsi. KonBepcusi merana. CuHTE3-Ta3 M €rouCIOJIb30BaHUE IS
MOJTyYeHUsl CUHTeTH4Yeckoro OeH3nHa u MeraHona.llpenenbHble U HENpeaeNbHbIE YIIIEBOIOPOIBI.
KauecTBeHHBIE peakIMi Ha KpaTHYIO CBsA3b. buoras.

/Kuokue eewgecmea. Hegpmo. Hed1s, ee cocras, pusnueckue CBOUCTBA U MPOUCXOKIICHHUE.
DKOJIOTHYECKHE MOCIIECTBUS pa3inBa HE(TH U CIIOCOOBI OOPHOBI C HUMH.

[TorryTHBIN HedTsHOI ra3, ero cocras. [Ipoueccsl nepepaboTku HeTH: peKTHPHUKALUSL U
KpekuHr.IIpoaykTel nepepaboTku HEPTHU U UX KUCIIOJIb30BAHHUE.

Teepooe cocmoanue eeujecmea. Kuokue kpucmannvl. Kpucramimdyeckue u amopgHble
BemiecTBa. [lpusHaku u cBoiictBa amophHOCTH. OTHOCHTENBHOCTh WCTHHBI B XUMUU.JKumkue
KPHUCTAJUIBI U MX IPUMEHEHUE B TeXHUKE.OTHOCUTEIBHOCTh MCTHUHBI B OMOJIOTUH U (PUBHKE.

Knaccugukayua neopeanuueckux eewyecmeé u ee omuocumenvrnocms.Knaccupukanus
NPUPOJHBIX BemecTB. OpraHuyeckue W HeopraHumdeckue BemiectBa. M3omepus.Knaccupukanus
HeopraHuueckux BemiecTB.IIpocTeie BemecTBa: MeTayulbl, HEMETaJUIbl, OJIAarOPOJIHBIE Ta3bl.
OTHOCHUTENBHOCTh JAENEHUS NPOCTBIX BEIIECTB HAa METaIbl MU HEMETAUIbL. AJUIOTPONUS U €€
npuurHbl.CIIOKHBIE  BEIIECTBA: OKCHJABI, KHUCJIOTBI, OCHOBaHHUS, cOdH. OTHOCUTEIHLHOCTH
KJ1acCU()UKALMU CIIOKHBIX BEIIECTB.

Knaccugpukayusa opeanuueckux coedunenuit. OCOOEHHOCTH COCTaBa, CTPOCHHSI U CBOMCTB
OpPraHUYECKUX COeAUHEHNN. OCHOBHBIE MTOJIOKEHNS TEOPUN XMMHUYECKOTo cTpoeHus A. byTieposa,
@. Kekyne, A. Kynepa.

N3omepusi, kKak (QYHKIUS XUMHUYECKOTO CTPOEHHUS Ha INpUMepe STHIOBOTO CIUpTa H
aumetusioBoro 3¢pupa.llpuunHbel MHOr000pa3ust OpraHMuYeCKUX COSTUHEHHM.



Knaccudukanus opraHn4eckuX COEAMHEHHMH. YTIIEBOAOPOJbI: alIKaHbl, AJIKEHBI, aJKWUHBI,
alKaZueHbl M apeHbl.Kiacchl OpraHM4eckuX COEIUHEHWH, MOJIEKYJIbl KOTOPBIX COZIEpXkaT
(byHKIIMOHATIbHBIE TPYIIIbL: TUJIPOKCUIIBHYIO, KapOOHUJIBHYIO, KapOOKCHUIIbHYIO,
aMuHOTrpyniy.OTHOCUTEIbHOCTD JEJIEHUSI OPraHUYECKUX COEAMHEHNN Ha KJIACChI.

Ionumepol. OCHOBHBIE TIOHSATHS XMMHH BBICOKOMOJICKYJISIPHBIX COEAMHEHMI: MOHOMED,
MOJIUMEpP, DJEMEHTAapHOE 3BEHO, CTENeHb NoIuMepu3anuu.CrnocoObl IMOyuyeHHs] TOJTMMEPOB:
peaKkuy NoJMMepU3allii U OJUKOHAeHcauu. buonoaumeps! U ux OMoJIOruyecKas posib.

[Tnactmaccer. TepmormacTel U peakToruiacTel. [IpencraBuTenu miactMace M 00JacTH WX
npuMmenenus.Bojgokna. Ilpuponubie (KMBOTHOTO U PACTUTENBHOIO TMPOUCXOXKIEHUS) U
XUMHUYECKHE (MCKYCCTBEHHBIE U CUHTETHUECKNE) BOJIOKHA. [IpencTaBUTEIMBOIOKOH U 00JIaCTH UX
npuMeHenus. Heopranmueckue moamMepsl, Kak BeIeCTBa aTOMHON CTPYKTYpHI.

Cmecu, ux cocmag u cnocoowl pazoenenus. I1onstie o cMecu, Kak CUCTEME COCTOSIILIEN U3
pa3nMuHbIX XUMUYeckux BemiecTB.Kiaccudukanus cmeceil o BU3yallbHBIM MpU3HAKaM (TOMO- U
reTepOreHHbIe CMECH) M TI0 arperaTHOMy COCTOSIHUIO (TBEpJble, JKUAKHE M Tra3000pa3Hble
cmecn).CocTaB cMmeceii: MaccoBas U OObeMHasl JONMU KOMIOHEHTa cMecu.CrocoObl pas3aencHus
cmeceit,Jucnepcuvie cucmemsl.llonstne nucnepcHor cucteme. Knaccudukanums aucriepcHBIX
CHUCTEM MO pa3MepaM AUCIEepPCHOM (ha3bl M arperaTHOMy COCTOSIHHIO JHUCIEPCHUOHHOW Cpelbl U
IHCTIEpPCHOM (ha3bl.3HAYCHHE TUCTIEPCHBIX CHCTEM B IPUPOJE, MPOMBIIUIEHHOCTH U TOBCEIHEBHON
KU3HU denoBeka.l'pybonucnepcHble cucTeMbl W WX Kilaccudukanus (CyCHeH3WH, 3MYIbCUU,
aspo3onn). IIpumeHeHne 3TUX CUCTEM B TEXHUKE M ObITy.TOHKOIMCHEPCHBIE (KOJIJIOUIHBIE)
cucTeMbl, ux Kiaccuduxanus (301u u renu).Koarynsus. Cunepesuc.

Jlemoncmpayuu.

Buneodparmentsr u ¢dotorpadumu mo Teme: HEOHOBas peKjamMa M aproHOBOM CBapKoOM,
IUpMKa0JIe ¥ BO3AYNIHBIX [IAPOB, 3aIllOJHEHHBIX TeIHeM, OalbHEOJIOTHMYECKHE pPaJOHOBBIC
BaHHBI. Paznuunbie (hopMbI NepPUOANYECKON CUCTEMBI XUMHYECKHUX AJIEMEHTOB
.. MenneneeBa.lloptpers:  Jl.byabonpana, JI. Hunsconma, K. Bunkinepa, A. Byrtieposa,
@.Kekyne, A. Kynepa.Mojenu KpucTasIMYeCKUX PEHIETOK: XJIOpHAa HATpUsl, U0, YIIIEKHCIOro
rasa, aiMasa, rpadgura.O0pasisl MUHEPAIOB U BEIIECTB C HOHHBIM THUIIOM CBSI3U (OKCHA KaJIbIIHS,
pa3NUYHBIX COJIEH, TBEPIBIX INENOYed, TajuTa, KajblMTa); BELIECTB C KOBAJIEHTHBIM TUIIOM
XUMHYECKOH CBSI3H.

Komnekuuu: MeTamwioB, CIUIABOB; BEIIECTB M MaTepHalioB, IOJyY4aeMbIX Ha OCHOBE
MPUPOJHOTO ra3a; HePThb W MNPOAYKTHl €€ IepepadOTKH; aMOpP(HBIX BEIIECTB M MaTepHalioB;
npuOOPOB Ha OCHOBE KMJKHUX KPHUCTAJIJIOB; MPOCTBIX M CIOXKHBIX BEIECTB; IUIACTMACC, BOJOKOH,
HEOpPraHUYECKUX MIOJINMEPOB (MHHEpasoB u TOPHBIX nopon); OpraHUYECKUX
coeauHeHuil. luddy3us QymMcThIX BEIIECTB € TOpsMIe JaMIOYky HakaauBaHui U Auddy3us
nepMaHTaHaTa kajaus win cyibdara meau (I1) B Boze.

[TpuGopsl Ha OCHOBE HU3KOTEMIIEPATYPHOI! IJ1a3Mbl (ra30BbIe JIa3ephl, INIa3MEHHbIE TaHET!
TEJIEBU30POB U T.JI.)

[IlapoctepkxHeBble U OObEMHBIE  MOJIEIM  MOJIEKYJ  TEpPBBIX  MpeJCcTaBUTENEH
pPeNeNbHBIXYTIEBOAOPOIOB, CcTpykTyp Oenka m JIHK. ®usmdeckue cBoiicTBa ra3zo00pa3HBIX
(mpoman-0yTaHOBasi CMECh B 3a)KUTANKE), KUAKUX (OCH3WH) U TBEpHbIX (mapaduH) aaKaHOB:
arperatHoe COCTOsSIHUE, paCTBOPUMOCTH B BO/IE.

['openne  mpomaH-OytaHoBoi  cmecu  (3axkuranka).OTHOIIEHHWE  TpPEICNTbHBIX U
HemnpeelbHbIX YITIEBOAOPOJIOB K pacTBOpPY MepMaHraHara kKaius U OpoMHO# Bojae.O0pa3oBaHue
HE(TSIHOHN MJICHKH HA TTOBEPXHOCTH BOJIBI.

OO6HapysxeHne HenpeaeNIbHbIX COeTMHEHUH B )KUIKUX HEPTENPOIyKTax.

[Tonyuenne mmactuueckoii  cepbl. Ilomyuenue  Gemoro  docdopa. [lomydenue
JUCTWJUIMPOBAaHHOW  BOABL.OUYMCTKa CMECHM  KPUCTAJUIOB  JUXpoMara U IepMaHraHara
Kanus.O0pasibl Pa3IUYHBIX JUCIIEPCHBIX CUCTEM: 3MYJBCHH, CYCIEH3HM, a’pO30Jid, TeIu U
3onu.Ilonydyenue kosutomaHoro pacrBopa u3 xyopuna sxenesza (I). Koarymauusa nomyueHHOTO
pactBopa.Oddext Tunmans.



Jlabopamopuvie onvimel. 1. KoHCTpyupoBaHHE TEPHUOIUYECKONW TaOIUIBI XUMHYECKUX
3JIEMEHTOB C UCIOJIb30BaHUEM KapToyeK. 2. O3HaKOMJIEHUE C KOJUIEKIMSIMHU METAJJIOB U CILIABOB.
3. BpoyHOBCKOE JBMKEHHE YACTHUIl TYIIM WM IIBETOYHOHM MBUIBIEI B Boje.4.IlpoBepka mpubopa
JUTSL TIOJIYYE€HHS Ta30B HAa T€PMETUYHOCTD. 5.YBEIUUYCHUE AABICHUS KUIAKOCTH MPHU €€ CKATHU. 6.
CpaBHeHHE KoJIeOaTEIbHBIX JIBH)KCHHH MOJICKYJ BOJABI U Jibja ¢ momolnbio CBY. 7.BemapuBanue
pacTBopa TMOBapeHHON conu. DUIBTPOBaHHWE TETEPOreHHON cMecu. OTCTamBaHWE, KaK CIOCO0
pa3iesieHus CMeceil JeKaHTalued W C MOMOIIbI0 JIETUTENbHOM BOPOHKH. 8. O3HAKOMJIEHHE C
JTUCIIEPCHBIMU CUCTEMAMU

Ilpaxmuueckas paboma Ne 1. U3yuenune dororpaduii TPEKOB 3apsHKCHHBIX YACTHIL.

Ipaxmuyeckas paboma Ne 2. Tlomydenue, coOMpaHue U pacrio3HaBaHUE Ta30B.

Tema 3.Xumnueckue peaxkuuu (13 4)

Xumuueckue peakyuu u ux kKraccuurkayua. XVMUYECKUE PEAKLHUHU WIH XMUMHYECKHE
SABIICHUSI, UX OTIMYUS OT (pusmueckux sBieHuil.Peakium 0e3 M3MEHEHHsT COCTaBa BEIIECTB:
QJIIOTPONM3ALMKU U n3oMepusanuu.Peakiyy, uaymue ¢ M3MEHEHHEM YHUCIIa U COCTaBa BELIECTB:
COCIMHEHUS, PAa3NIOKEHHs, 3aMelleHus, oOMeHa.Peakuuu, TpOTEKaloOme C BBIACICHHUEM MU
IOTJIOIIEHUEM  TEIUIOTBI: 3K30- M 3HAOTepMHUuYecKue./[pyrue mnpu3HaKM —KiIacCUPUKALUU
XUMHUYECKUX PEaKIUil Ha mpuMmepe cuHte3a okcuja cepbl (VI): n3mMeHeHue creneHell OKHUCIEHUS
3JIEMEHTOB, 00pa3yloIIUMX  BEIIECTBAa, HCIOJb30BAHUE KaTaJIU3aTOPa, arperaTHoe COCTOSIHUE
BELIECTB, HAIIPaBJIIEHUE ITPOLIECCOB.

Ckopocmb  xumuueckou peaxkyuu.lloHATHE O CKOPOCTH XMMHMYECKOH PpEaKLHH.
I'oMoreHHbIe ¥ TeTepOreHHbIE PeaKUU.3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKUu OT IPUPO/Ib
pearupyromux BEUIECTB, MX KOHIIEHTPALMH. 3aBUCHUMOCTb  CKOPOCTHM  pE€akUuuud  OT
temneparypslIlpasuno  Bant-I'ododa. 3aBUCUMOCTb CKOPOCTHM peakuud OT IUIOLaau
COIIPUKOCHOBEHHS BELLIECTB M HAJIMYMS KaTaJIM3aTopa.

Oopamumocmsb xumuueckux peaxyuii. HeoOparumsie u oOparumeie peakiun. CoCTOsHUE
XMMHUYECKOI0 paBHOBECHS JJIs1 OOpAaTUMBbIX PEeaKLUH.

[Mpunuun Jle-Illatense. CMmenieHne XUMUYECKOTO PaBHOBECHS OOpAaTHMBIX peakluil B
XMMHMUYECKOM IPOU3BOACTBE HAa IPUMEPE CUHTE3a aMMHUAKA.

Oxucnumenwvno-eoccmanosumenvuuie peakyuu (OBP).Inekmponus.

CreneHb OKHCIEHUS U ee ompeneneHue mno ¢opmyne coeauHenus. Ilonstue o6 OBP.
OxucanTens ¥ BOCCTAaHOBUTENb, OKMCIIEHUE U BOCCTAHOBJICHHE.

DIEKTPOJIN3 PACIIIIaBOB U PACTBOPOB HAa IPUMEPE XJIOPUAA HATPHUS.

DNEKTPOIUTUUECKOE TOJydyeHue amoMuHus. lIpakThueckoe MpUMEHEHHE 3JEKTPOJIH3a.
["anpBaHOIUIACTHKA U TaJIbBAHOCTETHSL.

Xumuueckue ucmounuku moka.l'aJbBaHUUECKHE DJIEMEHThl Ha IpUMEpPE 3JIEMEHTa
Hanuana-Skobu, ux YCTpOMCTBO M NPUHIMI JeHCTBHA.YCTpOHCTBO OaTapeiku Ha mpumepe
CyXOro IIEJIOYHOTO 3JEMEHTAa.YCTPOICTBO CBHUHIOBOro akkyMmyisropa.lanmpBaHuzamus u
anekTpodopes.

Qu3uka na cayyucoe uenogeka.AHTPOIIOMETPUS: U3MEpPEHHE IJIMHBI U MacChl Tena,
CIIMPOMETPUS U KU3HEHHAs €MKOCTh JIerKuX.TemnoBble u3MepeHus M teruiorepanus.3mepenune
apTepHalbHOTO AaBlieHUs. [HUNepTOHHS U TMNOTOHUS.YIbTPa3ByKOBasl AMATHOCTHKA U TEepamusl.
DnexTpoTepanus. Jlazepnast Tepamnusi. MarHuTHbI PE30HAHC U PEHTIEHOAMArHOCTHKA.
®mooporpadust. Tomorpadus

Jlemoncmpayuu.

[Tomyuenue Genoro dochopa. I'operne docdopa u pacrBopenue okcuma docdopa (V) B
Boze. Ilonyuenne u pasnoxxkenue runpokcuna meau (IT). BzaumoneiictBue jxenesza ¢ pacTBOPOM
cynbara menu (I1).OneiTel, WwnTOCTpUpYOMHKE npaBuwio bepromie — oOpazoBaHue ocaaka, raza
WK c1aboro >IeKTPosInTa.3aBUCUMOCTh CKOPOCTH PEAKLUU OT MPHUPOJBI BEIIECTB Ha IpUMeEpe
B3alMOJICICTBUSL PAaCTBOPOB PA3JIMYHBIX KHUCIOT OJMHAKOBOW KOHUEHTPAMU C OJMHAKOBBIMU
rpaHyJlaMy [IMHKA U B3aMMOJEHCTBHE OJMHAKOBBIX KYCOYKOB MarHus, LIMHKA U JKEJI€3a C COJITHON
KHcnoToi.B3aumopeiictBue pactBopa CEpHOM KHUCIOTHI C pPAcTBOpaMHM THOCYJb(paTa HaTpus



pa3IMyHON KOHIeHTpanuu. B3anmoelicTBue pacTBOPOB CEPHOM KHCIOTHI U THOCY/Ib(haTa HaTpHs
MIPU PA3IUYHBIX TEMIIEPATYpPaX.

OOpatuMmble peakuuy Ha MpuUMepe MoyiydeHus ponanuzaa skenesa (L) u HaGmoneHus 3a
CMEIICHUEM pABHOBECUSI 1O HHTEHCHUBHOCTH OKPACKH IMPOAYKTa pPEaKUUH IpPH H3MEHEHUU
KOHILICHTPALlUX PEareHTOB U IMPOJYKTOB.

I'openue cepsol, kak OBP. Mogens anexrpoiusepa. Moenp 3JIEKTPOIIM3HOW BaHHBI JJIsI
MOJIyYEHUSI AJTFOMUHHUSL. Komnekuuss OGarapeexk. CBHHLIOBBIM akkymyssitop.Poctomerp,
MEJUIIUHCKUE BECHI, CIIUPOMETP, PTYTHBIM U 3JIEKTPOHHBIA TEPMOMETPBI, TOHOMETPHI PA3IUUHBIX
BH/JIOB, JIa3epHas yKa3Ka.

BuneodparmMeHTs! 1 criaifibl Mo TemMe.

Jlabopamopnvie onvimel. 1.BnusHue TeMiepatypbl Ha CKOpocTh peakiuu okcuaa menu (I1)
C cepHOM KuciOTOM. Pa3nokeHue nepokcuja BOAOPOJAa ¢ MOMOIIbIO OKcuaa mapranma (1V) , a
TaK)Ke KaTanasbl cbiporo kaprodens. 2. BeitecHenue menu u3 pactBopa cyibdarta menu (I1)
HKEIJIE30M.

Ipaxmuueckas paboma Ne3. VI3yuenne XUMUYECKUX pEaKLUH.

Ilpakxmuueckaa paboma Ne 4. Coopka 2anb8aHU4ecKo2o 1eMeHmMAa U UCHbIMAHUE €20
Oeticmeust.

Tema 4. 3n0poBbe (224).

Cucmemamuueckoe nonodxceHue 4e108eKa 6 Mupe HeueomHbulx.

buonoruueckas knaccudukanus denoneka.llpsmMoxoxaeHne U ero BIHMSAHHE Ha CKEJET
yenoBeka. Pyka — opran u npoaykt tpyaa. Pa3zButue yepemna u rojioBHOro Mosra uenoseka.llepBas
1 BTOpasi CUTHAJIbHbIE CUCTEMBI. broconnanpHas npupo/ia 4yeioBeka.

I'enemuka uenoeexka u memoowt ee U3y4eHu .

OCHOBHbBIE TOHATHS TE€HETUKHU: HACJIEACTBEHHOCTb, HW3MEHUYMBOCTb, T'€H, XPOMOCOMBI,
MyTallld, TEHOM, TCHOTHI, (DEHOTHII, JOMUHUPYIOIINE U PEIECCUBHBIC TPU3HAKU.] eHOM YeroBeKa
u ero pacumdposka. [IpakTuyeckoe 3HaueHHE HM3Yy4YEHHUS T€HOMa uenoBeka.MeTolbl H3ydyeHUs
FEHETUKU 4YeJIOBEKAa: TI'eHeaJOTMYecKui, OJIM3HEIOBBIM, IUTOreHeTUYeCcKHil.l eneTnyeckue
(HacneICTBEHHBIE) 3a00JIeBaHUS YEIIOBEKA.

Quszuka  uenosexka.Cxener ¢  TOYKM  3peHUs  (PU3UYECKOTO  TIOHATHUS O
peruare.KpoBooOpaiienre B cBeTe THIPOJUHAMHUKU: MYIbC, KpOoBsiHOE AaBieHue.J(uddysus, kax
OCHOBa (hOPMUPOBAHUS MMEPBUYHON U BTOPUYHON MOYM B TIOYKaX, a TAaK)Ke Tra3000MeHa B TKaHAX U
nerkux.TepMoperyisuus ¢ MOMOIIbIO KOXKH ITyTEM TEIUIONPOBOIHOCTH, KOHBEKIIMH, U3JIYYCHUS] U
WCTIapeHUsl BOJBL. DJIEKTPOJUHAMUYECKAs] TMPUPOJIAa TEepeaaud HEPBHBIX UMYIHCOB.OnTHYECKas
cucTeMa 3peHus. AKyCTHUUYeCKasl CUCTeMa cyXa M rojlocooOpa3oBaHHe.

Xumus uyenoeexka.XMMUYECKUN COCTAaB TeJla YEJIIOBEKA: DJIEMEHThl W BEIIECTBA, HX
knaccupukanus W 3HaueHue.Boma, ee  ¢yHkiuu. Bogueii 6amaHC B OpraHusme
yenoBeka.MuHepanbHble  BEIIECTBA W WX  pOJb B KU3HEAEATEIIBHOCTH  OpraHuM3Ma
yenoBeKka.3a00eBaHus, CBS3aHHBIE C HEJOCTATKOM WM HM30BITKOM HEKOTOPBIX XUMHYECKHX
3JIEMEHTOB B OPraHU3M€ YEJIOBEKA.

Bumamunwr.Victopusi OTKpBITUST BUTAMHHOB. BHUTaMUHBI, KaK OHMOJNOTUYECKH AKTHBHBIE
BEIIIECTBA. bone3nn, BbI3BaHHBIE HEIOCTATKOM WM HM30BITKOM BHUTAaMHHOB: aBHUTAMHHO3BI,
TUIIOBUTAMUHO3bI, TUTIEPBUTAMHHO3BI.

CytouHas noTpeOHOCTh YesIoBEeKa B BUTAMUHAX U UX OCHOBHbBIE (DYHKIIHH.

Knaccudukanus ButamuHOB.BomopacTBopuMbie BHTaMHHBI Ha mpuMmepe BuTamuHa C.
JKupopacTBopruMbIe BUTAMUHBI HAa IPUMEPE BUTAMHUHA A.

T'opmonui.

HepBHass u rymMopaibHas pEryasiliid MPOLECCOB KU3HEIEATEIbHOCTH OpraHu3Ma.
I'opMOHBI, KaK POAYKTHI, BEIpa0aThIBAEMEBIE JKeIe3aMU BHYTPEHHEH CeKpelnu.

Knaccudukanust TopMOHOB TIO JKelle3aM, KOTOPBIE WX TPOAYIUPYIOT U IO XUMHUYECKON
npupoae. CBoiicTBa ropMoHOB. WHCYNnWH, Kak TOPMOH OEJNKOBOW MPHUPOMABL.  AJpEHaNHH, KaK



TOPMOH aMUHOKHCIOTHOW Mpupoapl.  CTepouIHbIE TOPMOHBI Ha MPUMEpPE NMOJIOBBIX.  ['mmep- u
rUMO(YHKIIUS KeNe3 BHYTPEHHEH CEKPEIIHH.

Jlekapcmea.Kpatkue cBefieHUs 0 3apOXACHUU U pa3BuTHH (apmakonoruu.Knaccudukanus
JIEKapCTBEHHBIX CPEACTB IO arperaTHOMY COCTOSIHUIO: JKUIKUE (pacTBOpPbI, HACTOM, OTBApHI,
MUKCTYpBI, dMYJIbCUHU, CYCIIEH3UH U Jp.), TBepAble (IMOPOIIKH, TaOJETKH, MUJIIOIH, KallCyJbl),
MATKHE (Ma3H, JUHUMEHTBI, MacThl, CBeUM). AJKamouabl. BakuuHbel.  XHUMHOTEpaneBTUYECKUE
npenapaTbl. AHTUOUOTHKHU. Hapkotnueckue mnpenaparel. HapkoMaHuss um ee MOCIEICTBHUS.
OnTuManbHbIN PeKUM MPUMEHEHHUS JIEKAPCTBEHHBIX MPETapaToB.

300poswtii 00pa3 rxncuznu. Puzndeckue 310pOBbE U ero kputepuu.llcuxuueckoe 310poBbE U
ero kpurepud. HpaBcTBEeHHOE 310pOBbE M €ro KpUTepuH. Tpu OCHOBHBIE COCTaBIISIOLIME
310pOBOr0 00pa3a >KU3HU: PEXUM IHS,IIPaBUIbHOE MUTaHUE, (PU3MUYECKas aKTUBHOCTb M 3aHSATHE
cioptoM.DaKkTopsl, BIUSIONIME HAa 30POBbE YEIOBEKA: OKpYKAIoLIasg cpena, NpoQHIakTHIecKas
BAKIMHALIUS, CTPECChI, BPEIHbIE NPHUBBIUKU.AJIKOTOJIM3M U €ro nocieacTBus. Hapkomanusa u ee
IIOCJICAICTBUSI.

Qu3uxka Ha cayxncoe 300po6va ueoeekd. AHTPOIIOMETPUS: U3MEPEHUE JUIMHBI U MAacChl
Tela, CHOUPOMETPUS M JKU3HEHHAs CMKOCTh Jerkux.TerioBble W3MEpEeHHs] M TEIUIoTeparusi.
N3mepenne aprepuanbHOro naBiieHus. ] MNepTOHUS U TUIOTOHUA. YJIbTPa3ByKOBasl JUArHOCTHUKA U
tepanus.DnekTporepanus. JlazepHas tepanus. MarHUTHBIA PE30HAHC W PEHTICHOJIMATHOCTHKA.
dmrooporpadus. Tomorpadust

Cogpemennvie meOuyuHcKue mexHo102uu

310poBbE  4YENOBEKa: CUCTEMHBIA moaxon. HopmanbHas Qu3uonorus 4yeloBeka.
OcobenHoctr (QYHKIIMOHUPOBAHHS IIXATEIBHON, KPOBEHOCHOW W JPYTUX CHCTEM OpraHu3Ma.
@U3HOIOrMYECKUE MOKA3aTeNM OpraHU3Ma YellOBEeKa U UX HOpMaJbHOE 3HAuYeHHE. MeaulHCKue
TEXHOJIOTUH JHATHOCTUKH 3a00JieBaHUI. BO3MOXHOCTH M TEPCIEKTUBEI METOJOB MPODUIAKTHKH,
TEepamui M BOCCTaHOBIEHUS opraHu3Ma. [lonxoasl K TOBBIIIEHHIO 3PHEKTUBHOCTH CHCTEMBI
3/IpaBOOXpaHEHHUS.

Hngpexkyuonnovie 3aoo0neeanusn u ux npoguiaxkmuxa

Nudexnnonnsie 3aboneBanus U ux Bo30yaurTenu. CrocoObl mnepemaun WHOEKITMOHHBIX
3a0oneBaHUN W CcoIMaNbHBIE (AKTOPHI, CIMOCOOCTBYIOIIHME WX pacHpocTpaHeHUto. MMmyHHas
CUCTEeMa U MPUHIMIBI €€ paboThl. OCOOEHHOCTH (PYHKIIMOHUPOBAHNS HMMYHHUTETA y PA3HbIX IPYII
HaceneHusa.  CmocoObl  mpoduIakTUKM  WH(MEKIHMOHHBIX  3a0oneBaHui.  Bakuunanus.
HamnpaBneHHOCTh MEIUIIMHCKUX TpernapaTtoB s OOpbObl ¢ MH(PEKIMOHHBIMU 3a00JEBAHUSIMH.
[IpoGnema pa3BuTHs YCTOWYMBOCTU BO30OyIuTeNei 3aboneBannii. MexayHapOaHbIE TPOTPaMMBI 110
00prOe ¢ HHPEKITMOHHBIMU 3a00JI€BaHUSIMH.

Hayka o npagunvnom numanuu

Merabonu3Mm, kak OOMEH BEIIECTBOM M JHEpPruel Ha ypoBHe opraHusma. [IpuHIMIBI
(GYHKITMOHUPOBAHMSI MUIIEBAPUTEIHHOM cucTeMbl. KauecTBO MPOAyKTOB MUTAHUS C TOYKU 3PEHUS
SHEPTeTUYECKOW IIEHHOCTH H COJEp)KaHUSI TOJE3HBIX U BPEAHBIX BEHIECTB 3HAYCHHE
cOanmaHCHUpPOBAHHOTO TWTAaHUS IJs TOAJAEpKaHUsA 3M0poBbs. [luieBbie M00aBKHU: TMOJE3HBIC
CBOICTBa M TOOOYHBIEC Y(PPEKTHINX HUCIOTB30BaHUS. J{UEeTH 1 0OCOOEHHOCTH UX TTPUMEHEHUSI.

Hemoncmpayuu. Tabmuisl, Bugeo@parMeHTsl U chaiiapl mo teme: CkeneT yenoBeka. MyIsik
«Topc uvenoeka». Moaenp monekynsl JIHK. Mogenu rnaza, yxa, IOYKH, HEPBHOM CHCTEMBI
yenoBeka, koxu.Ckener yenoBeka.lI3Mepenue mynbca, 1aBI€HHs, OCTPOTHI 3pEHHUS], TEMIEPATYPHI
Tena.

Konnekuuu: BUTAaMUHHBIX TNPENapaToB, MEIULIMUHCKUX TOPMOHAJBHBIX IMPENapaToB,
JIEKapCTBEHHBIX (DOPM PA3IMYHOTO arperaTHOro COCTOSIHMS, JIEKApPCTBEHHBIX (OPM pPazIuYHOIO
cnekrpa  jAeiictBus.buyperoBas M KCaHTONPOTEMHOBAas ~ peakUMW  JJs  Ipernapara
nHcynmuHA.IlOpTpEeThl  BBIJAIONIUXCS  YUYCHBIX, BHECIIUX  3HAYUTEIBHBIM  KJIaag B
dapmakonoruto.PoctoMerp, MEIUIIMHCKUE BECBHI, CHUPOMETP, PTYTHBIA U  DIIEKTPOHHBIN
TEPMOMETPHI, TOHOMETPHI PA3JINYHBIX BHJIOB, Ja3epHas yKa3Ka

Jlabopamopnule onvimul.



1. M3ydyeHue MHCTPYKLUMHM IO TPUMEHEHHIO aNTE4YHbIX IPENaparoB BUTAMUHOB.
Onpenenenne pH pactBopa Butamuna C. 2. Onpenenenue pH cpensl pacTBopa acniupuHa

Ilpakmuueckas paboma Ne 5. Hccrnedosanue nponopyuoraibHOCmu cOOCMEenH020 payuona
NUMaHUs, NPOBEPKA COOMBENMCMBUL MACCHL Meld 603PACMHOU HOPME.

Ipakmuueckas paboma Ne 6. dnmepnpemayus pe3yibmamos oowe20 anaiusza Kposu u
Mouu.

Ipakmuueckasa paboma Ne 7. OuieHKa HHAUBUIyaIbHOIO YPOBHS 3/10pOBBSI.

Ipakxmuueckas paboma Ne 8. OrieHKa GMOJIOTHYECKOTO BO3pacTa

Tema 5. CoBpeMeHHOe ecTeCTBO3HAHUE HA CJIy:K0e yesoBeKa (22 4)

Dnemenmapnot 1u Inemenmaphvie yacmuyvl?Ilonsitue o (¢GuU3MKe BBHICOKUX SHEPrUil.
JIMHENWHBIN yCKOPUTENb JIEMEHTAPHBIX YaCTHULl, aAPOHHBIN KOJUIAHIED.

[enenne aTOMHOro sipa: MPOTOHBI, HEUTPOHBL. DyHAaAMEHTaNIbHBIE YAaCTULIBL: JIENTOHBI U
kBapku. PoToHBI. b030HBI. AHTHYACTUILIBI.

bonvwoii adponnwiii konnaiidep. MoHTax M yCTaHOBKA OOJIBILIOTO aJIpOHHOTO KOJUIaiepa.
[Ipunnun peivictBus  kosmanaepa.llpoucxoxknenue maccsl. boson Xwrrca. IIpoucxoxneHue
Bcenennoit. AHTUMUD.

DHepeemuka u Inepeocoepercenue

IIpobnemvl snepeoobecneyenUs: HAYUOHATbHbIE, PECUOHAIbHbLE, TOKAbHbIE. 3aKOHbL
coxpanenus maccwvl u snepeuu. Ilpakmuueckoe npumenenue 3aKkoHo8 coxpanenus. Buowvl snepauu.
Cea3b maccwl u dHepeuu. Inekmposnepeus u cnocoobwl ee nonyyenus IlonydeHne 3eKTpuIecKoro
TOKa € ITOMOILBIO AIeKTporeneparopa. Herpaguunonnas suepreruka. Tennosvle u
euoposnexkmpocmanyuy. OCHOBHBIC IOHSITHSI aTOMHON YHEPreTUKH. PaanoakTUBHOCTH. SlnepHble
peakuu. ATOMHas CTaHIUS ¥ IPUHIUT ee padoThl. ADC Ha OBICTPBIX HEUTPOHAX.
Pannousoronnsie TepmosnekTpuueckue renepatopsl (PUTEI'n), npuniun ux nericteusa. Obnactu
IIPUMEHEHUSI aTOMHOM YHEPIETUKU. HO0epHas snepeemuKa u nepcnekmugsl ee Ucnoib308aHUsl.
Duepeonompebnenue u 3Hepeo3Ighhexmuenocno.

Ilpooosonvcmeennan npoonema u nymu ee pewrenus. I'eorpadust ronoaa v ero NpUUMHBI.
OcHoBHbIe HanpaBJeHus B perieHnu [Ipo1oBoabCTBEHHON TPOOIEMBI:

- HCIOJb30BAHME XUMHYECKHX BEINECTB (yIOOpEHMs, PETYyIATOpPBl POCTpa, (HEPOMOHBI,
MIECTHUIIU/IBI, PETIEeIICHTHI);

- CO3JaHME  HCKYCCTBEHHBIX  NIPOAYKTOB  NHUTAHMUS; -  METOABl  CO3JIaHus
BBICOKOITPOU3BOAUTENIBHBIX COPTOB PACTEHUM U MOPOJI ’KUBOTHBIX.

OcHogvl buomexuonozuu

[ToHsATHE OMOTEXHOJIOTUH, KaK MPOM3BOJUTENHHON CUITBI OOIIECTBA, CIOIb3YIOLIEeH
KUBBIE OPTraHU3Mbl U OMOJIOrMUECKHE MPOLECCHl B IPOM3BOJACTBE. TpH 3Tana CTaHOBJICHUS U
pa3BUTHS OUTEXHOJIOTUHU: pPaHHSAS, HOBas U HOBeHas. Tpaduyuornnas OuomexHoio2us:
npou3800CmMeE0 NPoOYKmMos NUMAaHus, nepepabomka omxo0os. Monexynsipuas buomexnono2us.
Cmpyxmypa u ¢pynxkyus Hykieunogolx xuciom. Cunmes doenxa. Knemounas unoicenepus. I'ennasn
mepanus. [Ipumenenue 6uomexnonocuu 6 30pagooXpaneHuu, CebCKOM X03AUCmaEe U OXpaHe
oxpyacarowjeti cpeovl. I'ennas nunxenepus. [ eHHOMoIMUIIMPOBaHHbIE OPraHU3MBI U
TpacHCcreHHble TpoAyKThl. Kiierounas mmxenepus. Kiionupoanue.

OMOpHOHaNbHBIE ¥  CTBOJIOBBIE KJETKU.buomormdeckas WH)XXEHEpPHUS, KaK MeETOJ
WCIOJIb30BaHUs MUKpPOOPTraHM3MOB B KauyecTBE OHMOPEAKTOPOB JUIS IMOJYYEHHS MPOMBIIIJICHHON
MPOYKLIUH. OcHOBHBICHAITpaBICHUS HCII0JIb30BAHHUS (bepMeHTaTUBHBIX IIPOLIECCOB.
NmvmoOunm3oBanubie  (pepMeHTBI. Muposou puinox buomexnonoeuti. Ilepcnekmuevl pazsumust
POCCULUICKO20 ceeMenma.

Hanomexnonozuu u ux npunosicenue

Hanouacmuyer 6 orcueoii u  Hexcusol npupode: pasmepvl, Munvl CMPYKMypbl,
@ynxyuonanvuas 3uavyumocms. OcobenHocmu Qu3UYecKUx U XUMUYECKUX CBOUCME HAHOYACUY.
Camoopeanuzayus. Memoovl nonyyenuss nanouacmuy. Memoovl u3yuenus HAHOMAMEPUATLOS.
Koncmpyuposanue nanomamepuanos. Hoevie mexnonozcuu, cmposawuecsi HA UCNOTb30GAHUU



Hanoyacmuy u mMamepuanos, noayyaemvlx u3 Hux. I1oHATHE 0O HAHOTEXHOJIOTUH, KaK YIPAaBIIEMOM
CHUHTE3€ MOJIEKYJISIPHBIX CTPYKTYp. /[Ba moaxona B HAHOTEXHOJOIMM: «CBEPXY BHU3» U «CHHU3Y
BBepX». MoneKkyaspHbIii cuHTe3 U camocOopka. HaHockonmuueckoe BbIpalllMBaHHE KPUCTAJIOB U
MIOJINMEpU3ULMS. YTIepoiHble HAaHOTPYOkH. CUHEpreTuka. Bausnue nanomexnoaio2uil Ha pazeumue
MeXHUKU. IKOI02UYEeCKULL ACNEeKm HaAHOMEXHOIO2U.

Qu3uka u Ovim.HarpeBarenbHble UM OCBETHTENbHbIE NpUOOphl. PasHOBHOHOCTH JlaMmIl:
HaKaJIUBaHUs, TAJIOT€HHBIE, JIIOMUHECLEHTHBIE, CBETOIUOHBIE.

MuxkpoBonHoBas nieus (CBY-nieus) u npuHIMI ee paboThl.

Kunkokpuctalmmyeckue  3KpaHbl UM JUCIUIEM, HUX  YCTPOMCTBO.DJIEKTPOHHBIN
tepmometp./lomamaue  poGotel.PaguonepesatTyuki W paJAMONPUEMHUKH. [IpUHIMIIHAIBEHOE
YCTPOWCTBOTENEBU30pa U TeneBUACHUA.CIIyTHUKOBAsi U COTOBasi CBS3b.

Xumua u 6vrm.Moromye U yucTsAmMe cpelacTBa. [IOBEpXHOCTHO - aKTHBHBIE BEILECTBA
(ITAB). OtbGenuBarenu: XuMuU4ecKhe W ontuueckue.MTHCEKTHIMIBI - cpencTBa uisi OOpbOBI C
HACEKOMBIMU. XMIMUYECKHE CPEJCTBA THTUEHBI U KocMeTUKH.[IuiieBbie 100aBKu, UX MapKHUPOBKA.

Cunepzemuka.

[lonsTHE O CHHEpPreTMKE W CaMOOPTaHU3AIMH OTKPBITHIX cucTeM. OOImMe TPUHIUITBI
cuHepretuku. Touka Oudypkanuu u arrpakT.Ponb cuHepreTuku uisi U3y4eHUS TPUPOJIHBIX U
COLMAbHBIX ABJIEHUN.CTPYKTYpUpPOBAHUE MaTEpUaIbHOIO MUPA U €ro MU3yYeHUE ClelUalbHbIMU
paznenaMu GU3HKH.

@®opMbl JBUKEHUSI MATEPUH.

Ecmecmeo3nanue u ucKkyccmeo.30710T0€ CEUCHHE U €r0 UCIOJIb30BAaHUE B ITPOU3BEICHUSIX
apXUTEKTYpHhl, )KUBONUCH, CKyIbNnTypbl. IlocnenoBatenbHocTh PUOOHAUUYM, €€ MPUMEHEHHE B
uckycctBe.PacipoctpaHneHHOCTh MpaBuiIa 30JI0TOrO CEYeHHsI M Tocie1oBaTebHOCTH PrboHauYYH B
KUBOM IIpUpoje.buonnka n apxurekrypa.B3anMonpoHMKHOBEHNE €CTECTBO3HAHMS U UICKYCCTBA.

Jlemoncmpayuu.

TaGmuubl, BUueopparMenTsl U GoTorpaduu 1o Teme.

[Toptpetnr: k. Yensuka, I1. Xurrca, JI.M. Jlenepmana, M. @apaneii, A.A.bekkepens, M.
Cxuianosckas-Kropu, JI. Melithep, O. I'ann

Jlabopamopnvie onvimul. 1. VI3MepeHne mapaMmeTpoB KUCTH PYKU

Ilpakmuueckas paboma Ne 9. I3ydenue siBIeHUS SJIEKTPOMArHUTHONW WHIYKITUU.

Ilpakmuueckas paboma Ne 1. I3yueHune 30J0TOT0 CEUEHUS Ha Pa3TUYHBIX 00bEKTaX.

Tema 6. Bkiax coBpeMeHHbIX yueHbIX B popmupoBanue EHKM (4 yaca)

W3ydenue Ouorpaduu COBPEMEHHBIX POCCUHCKUX yueHbIX. OlleHKa BKJIaJa COBPEMEHHBIX
poccuiickux yueHbix B ¢opmupoBanre EHKM. Ilocnennue OTKpHITHS B 00JIaCTH €CTECTBEHHBIX

HayK.

TemaTnuyeckoe IJIAHMPOBAHME ¢ YKA3aHHEM KOJUYECTBA YaCOB, OTBOAMMbIX HA
OCBOEHHE KaK/I0il TeMBbI.

10 kJaace.
Ne HaunmenoBanue KomuectBo | Bun yueOHON fAesATEIBHOCTH yUSHHUKA [Tnanupyemsie
n/n | pasgena u TeM 4acoB CPOKH/TIEpHOIBI
U3yUYEHHUS
(Mecs1/49eTBepTh)
| Beenenne 4 CEeHTSI0Pb
1 Bsenenue B 1 IToctaBuTh 11€J1b MMO3HATH HOBBIM NMpPEIMET Ha
€CTEeCTBO3HAHUE OCHOBE COOTHECEHHSI TOTO, UTO YK€ U3BECTHO U

YCBOEHO TI0 YaCTHBIM Y4€OHBIM JUCIUIUINHAM
B Kypce€ OCHOBHOM IIIKOJIBI, U TOTO, YTO €IIIe
HEM3BECTHO.

XapakTeprn3oBaTh MHOTOTPAaHHOCTb
B3aUMOOTHOIICHHUH YeJIOBEKa U TIPHUPOABI.
PackpbIBaTh POJIb €CTECTBO3HAHUS B




MHPOBO33PCHUU COBPEMCHHOI'O YCJIOBCKA.
COOTHOCUTSD BIIMSTHHE OpUupoabl C
pe3ysibTaTaMy TBOPYECKOI'0 BAOXHOBCHUSA
Z[eﬂTeJ'Ieﬁ HMCKYCCTBA B €T'0 PA3JIMIHBIX C(I)ean.

2 EcrectBo3Hanue — 1 PackpbiBaTh IMANEKTHKY €CTECTBO3HAHMS (BCe
€IMHCTBO HayK O €CTECTBEHHBIC HAYKH SBISIOTCS PE3yIbTaTOM
IIpUpO/Ie auddepeHnIanuy CUCTEMbI eMHBIX

NIepBOHAYANIBHBIX 3HAHUH O IPUPOJE, H,
HA000pOT, CHHTE3 €CTECTBEHHOHAYYHBIX
3HAHMH YaCTHBIX HAYK B €IUHYIO CHCTEMY
MHPOBO33PEHUS).

OmnpenensaT Ba)KHEHIINE MTOHATHS U
XapaKTepU30BaTh CTAHOBICHUE (DU3UKH, XUMUHU
1 OMOJIOTHH N0 KYPCY OCHOBHOM IIIKOJIBI

3 -4 | Kondepennus no 2 CaMOCTOSITENILHO BBLICIATH U JOPMYIHPOBAThH
TEeMe! TI03HABATENbHBIE LIEJIN; BECTH TIOMCK U
«EcrecTBo3Hanue — MOJTy4aTh HEOOXO0IMMYIO HH(OPMAIIHIO;
€IMHCTBO HayK O MIPUMEHSATH METOJIbI HH(POPMAIIHOHHOTO
IpupoIe» MIOUCKA, B TOM YHCJIE C IOMOIIBIO

KOMITBIOTEPHBIX CPEACTB;

CTPYKTYPHPOBATh 3HAHUS; OCO3HAHHO U
TIPOU3BOJIFHO CTPOHUTH PEUEBOE BHICKA3bIBAHHE
B YCTHOU M MUCBMEHHOM (hopMax;

CIIyIIaTh U BCTYNaTh B INAJIOT, y9acTBOBATh B
KOJUIEKTHBHOM OOCYKACHUH IPOOIIEM,
HMHTErPUPOBATHCS B TPYIITY CBEPCTHUKOB U
CTPOUTH NPOAYKTHBHOE B3aUMOJICHCTBHE
COTPYAHUYECTBO CO CBEPCTHUKAMHU U
B3pOCIIBIMUY;

IUTAHUPOBATh y4eOHOE COTPYAHUIECTBO C
YUHUTENEM U CBEPCTHUKAMMU.

1 EctecTBO3HAHME H 16 CeHTs10pb -
MeTOJbI MO3HAHHUS OKTSIOpB
MHpa

5 Hcropust usydenus 1 OmnpenensaTs BaKHEHIINE ITAITBI PA3BUTHS
npupozsl. [Iporpecc €CTECTBEHHBIX HaYK;

B €CTECTBEHHBIX OueHnBaTh POJIb MpOrpecca B Pa3BUTHH

HayKax ¥ ero BKJaJ B LIUBHIIM3ALNH; CIYIIATh U BCTYIIATh B TUAJIOT CO
pasBuTHE CBEPCTHHKAMH U YUHTEIIEM

LMBHJIM3aUH

6 OMIupuIecKuit 1 XapaKTepu30BaTh YMIUPUYECKUN YPOBHEHb
YPOBEHb HAYYHOTO HAYYHOTO TTO3HAHMSA U €TO COCTABIISIOIIHE:
MTO3HAHUS HaOII0IeHNEe, SIKCIIEPUMEHT, THIIOTE3a,

MOJIETHPOBaHUE.

MopaenupoBarth, T.€. IPeoOPa3OBLIBATh OOBEKT
TIO3HAHMS M3 YyBCTBEHHOH ()OPMBI B MOJIEIb,
TJIe BBIJICJICHBI CYIIECTBEHHBIE XapaKTePUCTUKH
00beKTa, ¥ Mpeodpa3oBaTh MOJEIH C LEIbIO
BBISIBJICHUSI OOIINX 3aKOHOB.

OmneprpoBath pa3InuHBIME MOJIEIISIMU
€CTECTBEHHO — HAYYHBIX JUCHUIUIAH U1 UX
MTO3HAHUSI.

7 IIpakTrueckas 1 [TpoBOIUTH SKCTIEPUMEHT C COOIIOICHIEM
pabora Nel TEXHUKH 0€30MacHOCTH, HAOII0JaTh 32 HUM,
«OMIpuYIecKoe (UKCHPOBATh Pe3yJIbTaThl U HHTEPIPETUPOBATD

IIO3HAHHUC B

HX;




HN3y4YCHUU

€CTECTBO3HAHUSY

8 Ilpakxmuueckan CTpouTth MOJENIN MOJIEKY] OPraHUYECKUX
paboma COEJIMHEHU U YCTaHAaBIUBATh 3aBUCHUMOCTb UX
Ne2.TloctpoeHue CBOICTB OT CTPOEHHUS HA IPUMEPE U30MEPOB
MIPOCTPAHCTBEHHBIX OyraHa
Mojenen
HEOPraHUYECKUX U
OpraHNYECKHUX
COETMHEHUI B
CONOCTaBIEHUU C HX
CBOMCTBaMH.

9 Teoperuueckuii XapakTepHu30BaTh TEOPETHUUECKUN YPOBEHb
YPOBEHBb HAY4YHOTO HAy4YHOT'O NMO3HAHUS U €T0 COCTaBIISIONINE.
MO3HAHUSA WnmocTpupoBath 3TOT YpOBEHb HAYYHOTO

MO3HAHUS TIPUMEpPaMH CTAaHOBJIEHUS] HAYUHBIX
Teopuil B GU3MKE, XUMUU U OUOJIOTHH.
CpaBHUBATH MKy COOON yPOBHU MO3HAHUSA U
MOJICIMPOBAaHHUE Ha KAKJOM YPOBHE.

10 CemuHap no Teme CoBepILEeHCTBOBAaTh KOMMYHUKATHBHYIO
"TeopeTuueckuii KOMITETEHTHOCTh B IPOLIECCE BBICTYTIIICHUS
YPOBEHb HAyYHOTO nepen 0OJHOKJIACCHUKaMU, OTCTauBaHUs U
no3HaHus" 000CHOBaHHOCTH OOCTBEHHOM TOYKH 3PCHUS U

YBa)KE€HUS K MHEHHIO ONIIOHEHTA IpU
00CYXICHIH BOTIPOCOB CEMUHApa U COOOIICHUT
(cOOGCTBEHHOTO U OJTHOKJIACCHUKOB).

11 SI3b1K Ha3bIBaThb XKMBOTHBIX U PACTCHUS B
€CTECTBO3HAHUS. COOTBETCTBHH C NpaBMJIaMH OMHApPHOU
buonorus . HOMEHKIIATYPBI.

PackpsIBaTh BKJIaJ OHMOJIOTHUECKOTO S3bIKA B
€CTECTBEHHOHAYYHBIN S3bIK U €r0
OOMIEKYIETYpHOE 3HAYCHHE.

12 S3pIK Ha3biBaTh HEOpranuyeckue BeIeCcTBa Pa3HbIX
€CTECTBO3HAHMUS. KJIACCOB B COOTBETCTBUU C IPaBUIAMHU
Xumus. xumuueckor HomeHkiatypsl MIOITAK.

PackpbiBaTh BKJIag XMUMHUYECKOTO SI3bIKA B
€CTECTBEHHOHAYYHBIN A3BIK U €r0
OOMIEKYIETYpHOE 3HAYCHHE.

13 S3bIK XapaxkTepu3oBaTh OCHOBHBIE U MPOU3BO/IHbIE
€CTEeCTBO3HAHUSI. €IMHULBI u3MepeHus Gpu3ndeckux Bennuud CH.
dusuka. PackpbiTh BKI1a (hU3NUECKOTO sI3bIKA B

€CTECTBEHHOHAYYHBIN S3bIK U €r0
0OIIeKyIbTypHOE 3HAUEHUE.

YcTaHaBIMBATE COOTBETCTBHE MEXKAY
CTapUHHBIMM PYCCKUMH €AUHHULIAMHU U
eIMHNALIAMU U3MEpeHHsT (PU3NYECKUX BETHIHH
HEKOTOphIX cTpad u CU.

14 EctecTBeHHO- XapakTepHu30BaTh U KOHKPETHU3UPOBATh
Hay4yHbIE MOHSATHS, BaXKHEHIIINE KATErOPUH TEOPUH MO3HAHUS:
3aKOHBI ¥ TEOPHH. MOHATUS, 3aKOHBI, TEOPUH, - HA OCHOBE

Marepualia OCHOBHOM IIIKOJIBI 110 (u3mke,
XUMUH B OUOJIOTUH
15 EcrectBenHo- XapaKkTepHu30BaTh Ha OCHOBE JICTYKIINHU 001IIee

Hay4yHasl KapTUHA
MHupa.

NIPEACTABIEHUE O Hay4YHOH KapTUHE MUDA,
YaCTHOE — O €CTECTBEHHOHAay4YHO!N KapTHHE
MHpa U €JUHUYHOE — O NIPEIMETHOM KapTUHE
MHUpa.

PackpeiBath crpykTypy EHKM 1 B3aumocBss3b
ee yacTell Ha KOHKPETHBIX IpUMepax U3
(U3MKH, XUMUH ¥ OMOJIOTHH.




XapakrepusoBaTs dBotonuo EHKM..
KonkperusupoBaTh IPUHIUIBI, OTPAKAOLINE
B3aUMOCBSI3b (DyHIaMEHTAIIBHBIX TEOPHH HE
TOJILKO Ha €CTECTBEHHOHAyYHOM, HO U Ha
T'YMaHUTapHOM Y4eOHOM Marepuale.

16 Mupbl, B KOTOPBIX KnaccudumpoBaTs okpyKaromumii MUp Ha

MBI KHBEM Mera-, Makpo- ¥ MUKPOMHUDEI (B TOM YHUCIIE U
HAaHOMHUD).
Jloka3pIBaTh OTHOCHUTEIIBHOCTD 3TOU
KIJIacCH()UKAIIH.
XapaKTepHu30BaTh IBOIIOIUIO PA3THIHBIX
TIpUOOPOB IJIST H3YUCHUS MHUPOB.
OmnwuceBaTh MOJICKYJSIPHOE pacIlO3HABAaHHE U
€ro 3HaueHHE B IPUPOJIEC U JKH3HU YEJIOBEKA.
[IporHo3upoBath apamMmeTpsl 1 BO3MOXXHOCTH
KOMIBIOTEPOB OYAYIIEro.

17 [pakTuueckas [TpoBOANTH IKCIIEPUMEHT C COOIIIOICHUEM
pabora Ne3 TEXHHMKH 0€30MaCHOCTH, HaOII0AaTh 3a HUM,
«Habmoaenue 3a OILICHUBATh PE3yJIbTAT
ropsilien cBeuen»

18 [pakTudeckas
pabota Ned
«Hab6mronenue 3a
HU3MEHECHHUEM
COCTOSIHUS JIBJIA»

19 O0001IeHNE 3HAHNIA O0600m1aTh OCHOBHEIE CBEACHUS 110 KOHKPETHOM
0 TeMe poOIeMaTHKe, BEIACTTE U XapaKTePU30BaTh
«EcTecTBO3HaHUE U Ba)KHeIIMe MOHATHS, 3aKOHbI U TEOPUHU
METO/IbI TIO3HAHUS
MHUPa»

20 KontponbHas pabora AHaIN3UPOBATh COOCTBCHHBIC JOCTHKCHHS B
Nel mo Teme: TI03HAHUU €CTECTBO3HAHUS U METOJ/IOB €r0
«EcrectBo3Hanue 1 NO3HAHUS. AHAJIM3UPOBATh PE3yJIbTaThI
METO/IbI TIO3HAHUS KOHTPOJIbHOM pabOoThI U MyTeil JOCTHKEHHS
MHpPay» JKEJIAeMOTO YPOBHS YCICIITHOCTH.

11 MeramupOcBoeHue OKTs6pB -
KOCMOCA H €ro poJb Hos6ps
B JKH3HH
yeJi0BeYecTBa

21 OcBoeHme KocMoca u OnwuchBaTh XPOHOIOTHIO OCBOCHUS KOCMOCA.
€T0 POJIb B KHU3HH O1eHUBATH POJTb H3YYCHUS KOCMUYECKOTO
4eJI0BeueCcTBa HPOCTPAHCTBA JJIsl YEJIOBEUECTBA. .

22 Bkian OrneHuBaTh BKJIa/l OTE€UYECTBEHHOW HAYKHU B
OTE4ECTBEHHOM pa3BUTHE KOCMOJIOTUHU. AHAJIM3UPOBAThH BKJIA]L
HAaYKH B Pa3BUTHE OTEUECTBEHHBIX YYEHBIX B MHPOBYIO
KOCMOJIOTHHU KOCMOHABTHKY

23 ACTpPOHOMMUSI KaK XapakTepHu30BaTh XPOHOJIOTHIO
HAYJIHBIN QyHIaMEHT ACTPOHOMMYECKUX IIPEACTABICHUI U OTKPBITHI
OCBOCHHUSI Ha OCHOBE 3BOJIIOIMHU MPECTABICHUH O
KOCMHYECKOTO CHCTEMaX MHpa: T€OLEHTPUIECKOH,
IIPOCTPAHCTBA. AHTPONOLEHTPUYECKOH; TeINOLEHTPUIECKOH. .

24 - | Bcenennas: reopus OmnuceIBaTh M3MEHsIONyI0Ccs BeeneHnyro Ha

25 BO3HUKHOBEHUS, ocHOBe (pr3nueckoit aprymeHTanuu (padboTsl A.
CTPYKTYpa, COCTaB, Onnmreiina, A. @punmana, K. Jlonnepa, B.
IBOJTIOLIMSL. Cmndepa n 3. Xab6xa) u reopun bospmoro

B3pbIBa. XapaKTepU30BaTh OCHOBHBIE
CTPYKTYpPHBIE 3JIeMEeHThI BceeHHOi.
Hcnonb30BaTh OCHOBHBIE ACTPOHOMHUYECKHE
€IMHUIIBI PACCTOSIHUS. AHAIU3UPOBATD
HEKOTOPbIC Ha3BaHUSI CTPYKTYPHBIX JIEMEHTOB
BcenenHoil.

26 | PakeroHocuTenu, XapakTepHu30BaTh 3HAYCHUE PAKETOHOCUTENEH,




HCKYCCTBEHHBIC HCKYCCTBEHHBIX CITyTHHKOB, OPOUTAIBHBIX

CILyTHUKH, CTaHIIMH, TNIAHETOXO0/I0B, .MEXKIUIaHETHBIX

opOuTaIbHBIC ABTOMATHYECKUX CTAHIIMH B Pa3BUTHU

CTaHIHH, npeAcTaBiIeHuit 0 kocMoce. ONHCHIBATH

TUIAHETOXO/IBL. OCHOBHBIE XapaKTEPUCTUKN PaKETOHOCHTEINEH,
HCKYCCTBEHHBIX CITyTHHKOB, OPOUTAIBHBIX
CTaHLMH, INITAHETOXO00B, MEXIUIAHETHBIX
ABTOMATHYECKUX CTAHIUH.

27 Hcnonp3oBanue 1 OreHNBATh 3HAYCHHUE CITyTHHKOBBIX CHCTEM B
CITyTHHKOBBIX Ppa3BUTHH HHYOPMALMOHHBIX TEXHOJIOTHH.
cucreM B cepe
WHPOPMATNOHHBIX
TEXHOJIOTHIA.

28 | CoBpemMeHHBIE 2 OreHrBaThH 3HAYCHUE HAYTHO —

Hay4HO- HCCIIeI0BAaTEIbCKUX IPOrpaMM B IpoIiecce
HCCIIEJOBATEIbCKUE U3y4YEeHUs] KOCMOCa.

MIPOrpaMMBI 10

U3YYCHUIO KOCMOCa U

UX 3HaYCHHE.

29 [TpoGnemsl, 1 OreHHBaTh BKJIaJ MUPOBOTO COOOIIECTBA B
CBSI3aHHEBIE C BOIIPOCHI OCBOCHHSI KOCMHYECKOTO
OCBOCHHEM KOCMOCa, NPOCTPAaHCTBA. AHAJIM3UPOBATH MPOOIEMBI,

U IYTH UX PELICHUS. CBSI3aHHBIC C OCBOCHHEM KOCMOCa.
MexnyHapoaHoe
COTPYAHMYECTBO

v 060a0uKkH 3emin: 12 Hos6ps -
autocdepa, Jexabpn
ruapocgepa,
aTmocgepa

30 — | Crpoenue 3emiu. 2 XapakTepHu3oBaTh BHyTPEHHE CTPOSHHE 3eMIIH

31 Jlutocdepa. U XUMUYECKUH COCTaB ee 4acTel.

OmnuceIBaTh CTPOCHUE U COCTAB JUTOC(HEPHI U
yCTaHaBJIMBATb NPHUYIYNHHO-CJICACTBCHHBIC CBA3U
MEXIy HapyLUICHUEM €€ CTPYKTYpHI U
NPUPOJHBIMU KaTaKIM3MaMHU

CooTtHocuTb Gamisl 3emiieTpscenus no Llkane
Puxrtepa 1 ero nociencTBusl

32 [pakTudeckas 1 [IpoBOIUTH SKCTIEPUMEHT C COOJTFOICHUEM
pabota Ne5 TEXHUKH 0€30MacHOCTH, HAOII0aTh 32 HUM,
«U3yueHue (UKCUPOBATh Pe3yNbTaThl U HHTEPIPETUPOBATH
KOJIJICKIIUU TOPHBIX ux.

HOpoI»

33 I'mapocdepa. 1 XapakTepHu3oBarth cocTaB rupochepsl u
OxeaHsl ¥ MOpSI. KPYTOBOPOT BOJIBI.

KnaccudunuposaTs MOps 10 pa3inuHbIM
HpU3HAKaM.
OpHEHTUPOBATHCS B BBLIAIOIIUXCS
IIPOM3BEACHUIX H300pa3UTEIHLHOTO UCKYCCTBA,
MY3bIKH U JIUTEPATypBl, CBI3aHHBIX C MOPCKOH
TEMaTUKOM.

34 Bogbl okeaHoB 1 1 XapakTepu3oBaTh COCTaB U CBOMCTBa

Mopeil.

OKEaHMYECKON U MOPCKOU BOJBI.

Cas13bIBaTh cofiepKaHUe MPUMeEcel U
KOJIMYECTBEHHYIO XapaKTEPUCTHUKY COJICHOCTH
BOJIbI — POMMUJLIE, - C I[BETOM U CBOMCTBAMH
MOPCKOW BOJBI.

OrneHNBaTH MUPOBBIC 3aIAChI U
reorpaduueckoe MmoI0KeHUe MPECHON BOJIBI.
YcraHaBnuBaTh 3aBUCUMOCTD MEXTy MOPCKUMHU
TEYSCHHUSIMHU U THUIIOM KJIMMAaTa.

AHanu3upoBaTh NPUYUHBI IPUIUBOB U




OTJIMBOB.

35

Bogg cymu.

XapakTepu30BaTh HA3€MHbIE U [I0J[36MHbIE
BOJIbI CYILIU U MOKA3bIBaTh OTHOCUTENBHOCTh
TaKOTo JeJICHUs Ha IpUMepe POAHUKOB,
rei3epoB U MUHEPAJIBHBIX HCTOUHUKOB.
KnaccudunupoBats MuHepalibHbIE HCTOYHHKH,
U OLICHUBATh UX 3HAUCHHUE.

OmnuceIBaTh KapCThl U HX XUMUUECKHE
AQHTOHUMBI — IIPOLIECCHI 00Pa30BAHMS
CTaIaKTUTOB U CTAJIaTMHUTOB.
YcraHaBIMBATh 3aBUCHMOCTD MEKIY
AaHOMAJIbHBIMHU CBOWCTBAMH BOJBI U
CYIIECTBOBAHUEM JKMU3HH Ha 3eMIIe, a TaKxKe
($opMHpOBaHUEM KJIMMATA Ha IUIaHETe.

36

Atmocdepa. [Toroxa.

XapakTepu3oBaTh COCTAB aTMOC(EPBI, €€ YaCTH
Y MX 3HAUCHHE B )KU3HU ITUIAHCTHI.
AHaNMM3UPOBaTh MPUYUHBI 030HOBBIX JIBIP U
MapHUKOBOTO 3(eKTa ¥ MPOrHO3UPOBATH
MTOCTICICTBHSI JAHHBIX SIBJIICHUIA.
YcTaHaBIMBATh MEKIIPEAMETHBIC CBSI3H Ha
MpUMepe MOHITUH «IOT0Ia» U KKIHMAT»

37

ATtMmochepHoe
nasieHue. Berep.

XapakTepu3oBarh aTMOC(HEepHOE TaBICHUE,
LUKJIOHBI ¥ AHTUIMKIOHBI, AaTMOC(EpHbIC
(GpOHTEI.

OmnuceIBaTh CIOCOOBI H3MEPEHHS
aTMoc(hepHOro MaBlICHUS;

KnaccuduiupoBats BeTpa 1 OIICHUBATh
OIMaCHOCTD U MOCJICACTBUA CUJIBHBIX BETPOB!:
TaiipyHOB, yparaHoB, cMepucii, TOpHaI0, OOPHI.
AHanmu3upoBaTh CHUIIY BETPa B COOTBETCTBHHU CO
nikayioit bogopra.

38

BnaxnocTs Bo3myxa.

XapakTepu30BaTh BIAKHOCTh BO3/IyXa U €€
HOPMATHUBBIL.

OmnuceIBaTh U3MEPEHHE BIAKHOCTH aTMOC(hEPHI
C MOMOII[BIO TUTPOMETPOB U ICUXPOMETPOB.
OLieHMBATh BIUSHHE BIAXKHOCTU Ha KIIMMAT U
CaMOYYBCTBHE JIFO/ICH.

O060061aTh TOJTyYeHHBIE B OCHOBHOH IIKOJIE
cBeleHus 00 o0ylakax M ocajKax.
OpHEHTHPOBATHCS B BBITAFOIIUXCS
NPOM3BEACHHUIX H300Pa3UTEIILHOTO UCKYCCTRA,
MY3BIKH M JIUTEPATYPHI, CBI3AHHBIX C
TEMAaTHKOH ypoKa.

39

IIpakTrueckas
padota Ne6
«3yuenue
mapaMeTpoB
COCTOSIHUS BO3/IyXa B
KaOMHeTe

IIpoBOAUTH SKCIIEPUMEHT C COOIIOICHUEM
TEXHHMKH 0€30MMaCHOCTH, HAOII0AaTh 3a HUM,
(UKCHPOBATh Pe3yJIbTAThl U HHTEPIPETUPOBATH
HX.

40

O6001EeHne
MaTepuaa
«Meramup.
O0010uKH 3eMITH»

O0001aTs OCHOBHEIE CBEAEHUS 110
KOHKPETHOH MPOoOJIeMaTuKe, BBIACISTH U
XapaKTepU30BaTh BAXKHEHIIINE TIOHSTHSI, 3aKOHBI
U TEOPHHU.

41

Kontponsnas pabora
No2 «Meramup.
O6onouku 3emiu:
mutocdepa,
ruapocdepa,
atMocdepa

IIpoBoauTh peduiekCHo COOCTBEHHBIX
JOCTIDKEHUH B M3yYEHHUH T€0JIOTHIECKUX
obomouex 3emun.

AHanu3upoBaTh Pe3yibTAThl KOHTPOJIbHOM
paboTHI ¥ BEICTPanBaTh IMyTH JOCTHKCHHS
JKEJIAeMOT0 YPOBHS YCHEITHOCTH.

Maxkpomup. Hayka
00 okpy:xamouen
cpene. buocdepa.

23

Jexabpsb -
®deppaib




42

JKuznb, cBOlicTBa
’KUBOTO M MX
OTHOCHUTEJIBHOCTb.

XapakTepHu3oBaTh IIPU3HAKHU KUBOTO U
JIOKa3bIBaTh UX OTHOCHTEJILHOCTh Ha IpUMeEpax
U3 HEXKUBOM MPUPOBL, a, CIEI0BATENbHO,
000011aTh COBOKYITHOCTh TAKHUX MPU3HAKOB MPH
OTIpEJICJIEHNH KHUBOTO.

OOBSICHATH TP Hayala TEPMOJUHAMHKH.

43

[Ipoucxoxneunue
JKM3HH Ha 3eMIIE.

XapaKkTepu30BaTb OCHOBHBIE TMIIOTE3bI
MIPOUCXOXKACHUS )KU3HU Ha 3emiie. PackpriBaTh
OCHOBHBIE I10JIOKEHHUS [TPOUCXOKACHUS KUZHU
Ha 3eMIre COTIIacHO KOallepBaTHOI TeOpHH
AW.Omnapuna - Jx. b. Xonneitna.
VYcranaBnuBaTh NIPUUYUHHOCIEACTBEHHBIE CBS3H,
CTPOUTH JIOTUUECKYIO LIENb PACCYKJIECHUN U
JI0Ka3aTeNbCTB.

B3anmopelicTBoBaTh B rpynie B Ipolecce
TOJIEMUYECKOTO BHICTYIICHUS.

44

XHAMHUYECKHH COCTaB
KJIETKH.

Jloka3bIBaTh, YTO HA ATOMHOM (3JIEMEHTHOM)
YPOBHE pa3INuUil MEKAy XUMHUIECKOIH
OopraHu3aluen )KuBoi U HEXXUBOU MPUPOJIBI HET
— 3TH pa3IU4Hsl HAUMHAIOTCS HA MOJIEKYJIIPHOM
YPOBHE, CIIEI0BATEILHO, OH U SIBISIETCS
MIEPBBIM YPOBHEM OpPTraHU3AIMH KHUBOI
TIPUPOIBL.

XapakTepu3oBaTh MaKpO- U MHKPO3JIEMEHTHI B
XMMHUYECKOI OpTaHU3aINH )KU3HH.

Omnpenensats Oenku, XKUPHI, YTIEBOIBI U
HYKJICHHOBBIE KHCIIOTHI I XapaKTEePU30BaTh HX
POJIb B )KU3HH KIICTKH.

OKCHepUMEeHTAIFHO HACHTH()HUIIMPOBATH OEIKH
1 YTIE€BOJIBL.

45

[IpakTuueckas
pabota Ne
7«Pacno3HaBaHue
OpraHuYeCcKuX
COEJIUHEHU I

[TpoBOAUTH IKCIIEPUMEHT C COOIIOICHUEM
TEXHHMKH 0€30MaCHOCTH, HAOII0AaTh 3a HUM,
(UKCUPOBATh PE3YJIbTAThl K HHTEPIPETHPOBATH
uX.

46

YpoBHU
OpraHU3aIuH KU3HH.

XapakTepu3oBaTh YPOBHU OPraHU3aLIUU KU3HU
Ha 3eMJIe Ha OCHOBE BaXKHEHIIIMX MOHATUI
Kypca OCHOBHOM IIIKOJIBI (TKaHb, OPTaH,
CHCTeMa OPTaHOB, ITOIYJISALUS, BHI).
AHaIM3UPOBATh CYIICCTBEHHBIC TIPU3HAKI
KaXJIOTO YPOBHSL.

47

[IpokapuoTs! u
9YKapUOTHI

XapakTepHu30BaTh JBa HALIAPCTBA XKHUBBIX
OpPraHU3MOB — NIPOKAPHOTHI U YKAPHOTHI, - Ha
OCHOBE 0COOEHHOCTEH CTPOCHHMS MX KIIETOK.
PackpsiBaTh posb GaxkTepwii B IpHUpoae 1
XKHM3HU 4eJIOBEKa HAa OCHOBE OCOOEHHOCTEH
CTPOEHUS U JKUZHEIEATEIILHOCTH.

PackpsIBaTh pONBLIHAHOOAKTEPHIA B IPUPOJIE
Ha OCHOBE 0COOEHHOCTEH CTPOCHUS U
JKU3HEIEATEIbHOCTH.

CpaBHHBAaTh IPOKAPHOTHI M IYKAPHOTHI

48

IIpaxkTuyeckas
pabora Ne 8
«H3ydenue ctpoeHus
pacTUTENbHON U
JKMBOTHOM KJIETKU»

49

[IpakTuueckas
pabota Ne9

[TpoBoANTH KCTIEPUMEHT C COOIOAEHUEM
TEXHHKH 0€30M1aCHOCTH, HA0III01aTh 33 HUM,
(UKCHPOBaTh pe3yJIbTaThl U UTEPIPETUPOBATH
ux.




«H3yueHune
MUKPOCKOIIHYECKOTO
CTPOEHUS )KUBOTHBIX
TKaHE»

50 Knerounas teopus. XapaKkTepHu30BaTh OCHOBHBIE ITOJIOKEHHS
IIpocreiimue. KJIETOYHOM TEOPHUHU.

Bupycsr. OmnuceIBaTh Ha OCHOBE CBE/ICHUH 110 OHOJIOTHH
13 OCHOBHOM IIKOJIbI IPOCTEMIINX U BUPYCHI, &
TaKkKe HX 3HAYCHHE B IPUPOJIE U KU3HU
YeII0BeKa.

PaznnyaTte BupycHble U rpHOKOBBIC
3a00JIeBaHMS Y€JI0BEKa M COOII0IaTh MEPHI
POUIAKTHKH.

51 [IpakTrudeckas [IpoBOIUTH SKCIIEPUMEHT C COOIIOACHUEM
pabota Ne 10. TEXHHMKH 0€30MaCHOCTH, HaOII0aTh 3a HUM,
W3ydenue noseneHus (MKCHPOBaTh pe3yJIbTaThl U HHTEPIPETUPOBATD
IIPOCTEUIINX HX.

MPOCTEHIINX MO, OnuceiBaTh U OOBACHATH

MHKPOCKOIIOM B MOBEJICHUEIIPOCTEHIINX B 3aBUCHMOCTH OT

3aBHCUMOCTH OT XMMHYECKOT'O COCTaBa BOJIHOU CpEb.

XHMHYECKOTO

cocTaBa BOJIHOM

cpempl.

52 IMonsTne XapakTepHu3oBaTh OHOJIOTHYECKYIOIBOIIOIHIO
Ononornaeckon U ee IPU3HAKH.

SBOJTIOLHH. CpaBHHBATH INIaBHbIEC HAIIPABJICHUS YBOJIOLIIH:
OHMOJIOTUYECKUH MPOrPECcC U OMOIIOTUUCCKUIN
perpecc.

Br11enaTh OCHOBHBIE ATAIIBI HBOJIIOIIUH
pacTEeHU U )KUBOTHBIX.
OnuchIBaTh OCHOBHBIE TAIBI AHTPOIIOTEHE3A.

53- | DBomoIMOHHAS YcTaHaBIMBAaTh NMPUYUHHOCIEACTBEHHBIE CBA3H

54 TEOpHUs. B CTPYKTyp€ AapBUHU3MA.

XapakTepu30BaTh OCHOBHBIE TOJIOKEHHUS
CHHTETHUYECKOH TEOPHUH BOJIIOINH.
OnuCHIBaTh 3JIEMEHTAPHBIC IBOJIIOINOHHbIE
(akTOpHI (IBMKYIIHE CHIIBI) SBOIIOIUH.
CpaBHMBAaTh MHKPO- M MaKpO3IBOJIOLHIO.
KnaccuduimpoaTs 1 XxapakTepru30BaTh BUIBI
60pBOBI 3a CylecTBOBaHHE U (HOPMBI
€CTECTBEHHOT'O 0TOOpa.

55 CoBpeMeHHEBIE XapakTepHu30BaTh IKOJIOTHIO KaK HAyKy
METOJIBI OnuchIBaTh 3KOJOTHYECKYIO CHCTEMY.

MO/ JIEPKAHUS AHanM3MpoOBaTh YPOBEHb CTAOMIBHOCTH

YCTOMYUBOCTH OuoreoneHo3a

OMOTe0IIeHO30B 1

HCKYCCTBEHHBIX

9KOCHUCTEM

56 [Mumessie neny. OmnuchIBaTh NHIIEBbIE IEMH U MTUILIEBBIE CETH.
DKoJIoTHs. KnaccuduimpoBaTh )KHUBBIX CYIIECTB
Oxonoruyeckue 9KOCHCTEMBI 10 POJI B NMHUIIEBON LIENH
(bakTOpHI. (IpoayTIeHThI, KOHCYMEHTHI U PEAYLICHTHI) 1

TUILY TUTAHUS (aBTOTPOQHI M TETEPOTPOPHI).
I'padmueckn 0ToOpakaTh IKOIOTUIECKHE
TTUpaMUIbI.

Knaccuduimponats 3xoaoruyeckie GaKkTopHl.

57 IIpakTuueckas [IpoBOINTH SKCIIEPUMEHT C COOIIOICHUEM
paborta Ne 11. TEXHUKH 0€30MacHOCTH, HAOII0JaTh 32 HUM,
«M3y4yenne (UKCHpOBaTh pe3ysIbTaThl U HHTEPIPETUPOBATH

B3aMMOCBsI3€el B
HCKYCCTBEHHOM

ux.




3KOCHCTEME —
aKkBapuyMe U
COCTaBJICHUE lieTei
MUTAHUI.

58 Buocoepa. 1 XapakTepHu3zoBarh OMOC(Epy U ee rpaHuLbl.
Hoocdepa. Beinensats orpannunBatonie GakTopsl BEpXHEH
Texnocdepa. 1 HIDKHEW TpaHnL onocdeps.

OmnuceIBaTh OCHOBHBIE OAXOBI B YICHUH U O
6uocdepe.

AHanu3upoBaTh NPUIHMHBI, TOCIECICTBUS U
MIpeAaraTh MyTH PEIICHNUS III00aIbHBIX
9KOJIOTHYECKUX PoOIIeM

59 CemuHap Ha TEMY: 1 HaxoanTh ¢ TOMOIIBIO pa3IHMIHBIX CPEICTB,
«JKoNoruyecKue BBIJIEIIATh, CTPYKTYPUPOBaTh M TPEJCTABIATH B
po0IeMbl BHUJI€ TOTOBOTO NPOJYKTa (COOOMIEHUS U
COBPEMEHHOCTH» MIPE3eHTaIMN ) HEOOX0AUMYIO HH(OPMAIIHIO.

YcraHaBiaMBaTh NPUUMHHOCIIEICTBEHHBIE CBA3H,
CTPOUTB JIOTHYECKYIO LIETIb PACCYKACHUH U
JIOKa3aTeNbCTB.

B3anmozelcTBOBaTh B IpyIIIE B pOIiEcce
BBICTYIUICHHSI.

60 [Ipob6memb 0TX0I0B 1 3HaTh BUABI OTXOHO0B.

U 3arpsi3HEHUS AHanM3upoBaTh HUCTOYHUKH 3arps3HEHNS
OKpYXKaIOIIEH Cpezbl OKpYKaloIIeH Cpezpl.

61 [IpaxTuyeckas 1 [TpoBOANTH IKCTIEPUMEHT, (PUKCHPOBATH
pabora Ne 12, pe3yabTaThl U HHTEPIIPETUPOBATH UX.
W3zyyeHune OBITOBBIX O1eHNBATh 3HAYCHHE YTHIN3ALUHN U
oTx0/0B. Pa3paboTka nepepaboTKU OBITOBBIX OTXO/IOB.
MIPOEKTa pa3elIbHOTO
cbopa mycopa.

62 B3anmocBsi3b 1 3HaKOMSATCS C MOHATHHHBIM aNNapaToM I10
COCTOSTHUS JTAaHHOHM TeMaTHKe
OKpYXaIoIIeH cpezbl YMets paboTath ¢ pa3aTOYHbIM MaTepHaIoM
U 3/10pOBBS YEJIOBEKA

63 O060061EeHNE 1 O060011aTh OCHOBHEIE CBEACHUS 110 KOHKPETHOM
Marepuaa 1o TeMe npoOJieMaTHKe, BBLICISATh U XapaKTepH30BaTh
«Makpomup» BaXKHEHIINE OHATHUS, 3aKOHBI U TEOPUHU.

64 Kontponsnas pabora | 1 [TpoBoauTh peduiekcHio COOCTBEHHBIX
Ne3 JOCTIDKEHHUH B M3yYSHHUHU T€0JIOTHUECKUX
«IIpoucxoxnenne obosouex 3emun.

JKU3HU Ha 3emiie. AHanu3upoBaTh Pe3yibTaThl KOHTPOILHOM
YpoBHHu paboThI ¥ BBICTPAUBATh MYTH JOCTHKEHHS
OpraHHU3aUH )KU3HU. KEJTAEMOT'0 YPOBHSI YCIICITHOCTH.

OCHOBBI IKOJIOTHH.

OBOMIOLIMOHHAS

TEOPHS»

Vi AOnornyeckue 28 ®depas -
(daxTopsI 1 Amnpens
NPUCIOCO0IeHHOCTD
K HUM KHBBIX
OpPraHu3MoB.

65- | OcobenHocTn 2 XapakTepu3oBaTh 0COOEHHOCTH KIIUMaTa

66 kiauMata Poceun. Poccun u ee mpupoIHBIX 30H.

30Ha apKTHYECKHUX
IIYCTBbIHb, TYHID U
JIECOTYH/IP.

YcranaBiIuBaTh B3aMMOCBS3H MEXKIY
0COOEHHOCTSIMH IPUPOJHBIX 30H H
HpI/ICHOCO6HeHHOCTBIO JKUBBIX OPTraHU3MOB K
YCIIOBHSIM OOMTaHUSL.




HaxoauTh ¢ moMoIIbI0 pa3IUyHbIX CPEACTB,
BBIJIENATh, CTPYKTYPUPOBaTh U NPEICTABIATD B
BHJIC TOTOBOTO MPOAYKTA (COOOMICHUS U
MIPE3CHTAIMH) HEOOXOMMYI0 HH()OPMAIIHIO.
BzaumonelicTBoBaTh B TpyIIE B IIpoLECCe
BBICTYIUICHUS

67 [MpakTHyeckas [TpoBOANTH IKCTIEPUMEHT C COOIIOICHUEM
pabota Nel3 TEXHUKH 0€30I1aCHOCTH, HaOIIOAaTh 3a HUM,
«M3y4yenne (UKCHPOBATh PE3yIbTaThl U HHTEPIPETHPOBATH
MIPUCTIOCOOIEHHOCTH HX.

OpPraHU3MOB K cperie
00UTAHUS)

68 DeKTpoMarHuTHas XapakTepu3oBaTh (PH3HUECKYI0 IPUPOAY CBETA
MIpUPOa CBETa (BOTTHOBBIE M KOPITYCKYJISIPHBIC CBOWCTBA).

OmnuchIBaTh KAy JIEKTPOMarHUTHBIX BOJH
Jx.Maxkcgenna.

OueHKBaTh 3HaUECHHUE KaXKI0TO U3 TUANIa30HOB
3TOM IIKAJIBbI JJIA IpUpodbl U KU3HU Y€JIOBCKA.

69 Onrtuyeckue XapakTepHu3oBaTh 3aKOHBI paclpOCTPpaHEHUs
CBOICTBA CBETA cBeTa (OTpaXXeHUS U MPETOMIICHUS) U

9KCTIEPUMEHTAIIBHO MOATBEPKAATH UX.
AHanu3upoBath BIUSHIE (PAKTOPOB, BIMAIOMINX
Ha IT0Ka3aTelb MTPETOMIICHUSL.

Jloka3bIBaTh BOJTHOBYIO IPHPOAY CBETA.

70 [MpakTHyeckas [TpoBoANTH SKCTIIEPUMEHT C COOIIOICHHEM
pabota TEXHUKH 0€30MaCHOCTH, HaOII0aTh 3a HIM,
Nel4«M3yuenue (MKCHPOBATh pe3yJIbTaThl U HHTEPIPETUPOBATD
BOJIHOBBIX CBOICTB HX.

CBETaY

71 Ceer 1 PackpbiBaTh poJib CBETA, KAk aOMOTUYECKOTO
MPUCTIOCOOICHHOCTh (dakTopa i1 GOTOCHHTE3a U OpPTaHU3AIMU
K HEMY KUBBIX 6I/IOpI/ITMOB JKUBBIX OPTaHU3MOB.

OpPTaHU3MOB. KnaccudunuposaTb pacTeHus 0 OTHOIIECHHUIO K
CBETY.
AHanu3upoBaTh poJb CBETa B OPHEHTAINH
KHMBBIX OPraHM3MOB B OKpYXKafollIel cpefe.
XapakTepu3oBaTh OHOITIOMHUHECIICHIINIO U €€
pOJb B XKH3HU KMBOTHBIX.

72 [MpakTryeckas [TpoBoANTH SKCTIEPUMEHT € COOIIOICHHEM
pabora Nel5 TEXHHKH 0€30MaCHOCTH, HAOII0AaTh 3a HUM,
«M3yuenue (UKCHPOBATh pe3yJIbTaThl U MHTEPIPETUPOBATD
n300pakeHus, uX.

JIlaBaeMOro JIMH30i»

73 BnyTpenHss sHeprus XapaKTepHu30BaTh IEPBOE HAYAJIO
MaKpOCKOIIUYECKOMI TEPMOJUHAMUKYU U IOHSITHE BHYTPEHHEN
CHCTCMBI. OHEPIrUu.

PackpbiBaTh MPOrHOCTHYECKOE 3HAYECHHE
TEPMOAMHAMUKH JUISl BO3MOXHOCTH
MIPOTEKaHMsI PU3NIECKUX M XMMHUYECKHX
IIPOLIECCOB.

OmnuchIBaTh TEIUIONEPENATy U €€ CIIOCOOBI.
OueHnBaTh 3HAYEHHUE TEIUIONIEPEAAYH IS
NIPUPOJBI M JKU3HM YEJIOBEKA.

74 Tenmosoe XapaKkTepru30BaTh BAKHEHUIIINE MOHATHS
PaBHOBECHE. TCPMOANHAMUKHA (KOJ'II/ILIGCTBO TCIIOTHI,
Temmneparypa. yIielIbHAs TeIIOEMKOCTh, TEMIIepaTypa);

OnuceIBaTh TEIUIOBOE PAaBHOBECUE H
AHAJIM3UPOBATH €r0 CMEIEHUE JUISl PA3INUHBIX
TCPMOAMHAMUYCCKUX CUCTEM.

75- | Temneparypa u XapakTepru3oBaTh MEXaHH3MBI

76 IIPUCTIOCO0IEHHOCTh TEpMOPETYJISILIMN )KUBOTHBIX M PACTEHHH.




K HEH )KMBBIX
OpraHu3MoB

KnaccudumpoBath )XKHUBOTHBIX IO
TEMIIEPATYPHOMY PEKUMY U OPTaHU3MEI 110
TEMIIEPaTypHOMY HUHTEPBAITY OOUTaHHMS.
AHaIM3UPOBATh BIUSHUC TEMIIEPATYPHI HA
JKUBBIC OPTaHU3MBI M IPUCTIOCOOIEHHOCTh UX K
3TOMY a0HOTHYECKOMY (aKTOpy.

OreHMBAThH 3HAYCHHUE TEMIIEPATYPHI IS
XOPOIIIETO CAMOYYBCTBHS YEJIOBEKA.

HaxonuTs ¢ mOMOIIBIO pa3IMYHBIX CPEACTB,
BEIJICNATE, CTPYKTYPHPOBATE M TIPEACTABIATH B
BHJIC TOTOBOTO MPOAYKTA (COOOIIECHNN U
TIpe3eHTAINN) HeOOXOANMYIO HH(POPMAIIHIO.
BzaumonelicTBOBaTh B TpyIIIE B IIpOLIECCE
BBICTYIICHUS

77 CTtpocHHEe MOJICKYJIbI Ha ocHOBe BHYTpH- ¥ MEKIIPEIMETHBIX CBSI3CH
U pU3nIecKue XMMHH ¢ OHoorueii u (U3nuKoil MOBTOPUTH
CBOICTBa BOJIbI CTPOCHHUE MOJICKYJIBI BOJIBI (THITBI XHMUYECKHUX

CBsI3ei).

XapakTepu3oBaTh aHOMaJbHbIC (HU3NICSCKUE
CBOWCTBA BOABI ¥ PacKphIBaTh €€ POJb B
OpTaHU3aINH XU3HH Ha 3eMIe.
[Ipencka3piBaTh paCTBOPHIMOCTD BEIIESCTB B
PAa3IHYHBIX THIIAX PACTBOPUTEIICH.
JloKa3pIBaTh C IIOMOIIBIO OTBITOB (PH3NIECKUE
CBOMCTBA BOJBI.

78 [IpaxTuyeckas IIpoBOAUTH SKCIIEPUMEHT C COOIIOACHUEM
pabota Nel6 TEXHHMKH 0€30MaCHOCTH, HaOII0AaTh 3a HUM,
«3mepenue (UKCUPOBATh PE3YJIbTAThl K HHTEPIIPETHPOBATH
YAEIbHOU ux.

TEIJI0EMKOCTH
BOJBD»
79- | DnexkTpoauTHYECKas 3aKpenuTh OCHOBHBIE MTOJIOKEHUS TEOPUU
80 JIMCCOINAIIUS anekTponuTuaeckoi aucconmarn (TO/]).
KnaccuduimpoBats HeOpraHHYECKHE BEIISCTBA
B cBete TO/I.
JloKa3bIBaTh AJIEKTPOIPOBOJHOCTH PACTBOPOB
AJIEKTPOJIUTOB.

81 PactBopumocts. pH OnwuchBaTh KOMTUICCTBCHAYIO XapaKTEPHCTHKY
KaK ToKa3aTellb PacTBOPOB C MMOMOIIBIO TTOHATHHA
Cpebl pacTBOpa «PacTBOPUMOCTH» U «MacCOBast JOJISI

PacTBOPEHHOTO BEIIECTBAY.

IToBTOPUTH pelicHHE 3aa4 ¢ UCTIOIb30BaHHUEM
TOHSATHS «MacCOBASsITIOS PACTBOPEHHOTO
BEILIECTBAY.

Xapakrtepu3zoBaTh moHATHE 0 pH pacTBOpa, Kak
MTOKA3aTeysl €ro CPebl.

OrneHuBaTh 3HaYeHHE pH pazmaHBIX
JKUJIKOCTEH ISl TPUPOMBI M )KH3HH YeJIOBEKa.

82 XHAMHYECKUE O0001aTh CBEIEHUS 0 XUMUYECKAX CBOMCTBAX

CBOMCTBa BOJIbI BOJIBI U3 Kypca OCHOBHOM IIKOJIBI HA OCHOBE
MEXIPEIMETHBIX CBSI3€H C XUMUEH.
XapakTepu30BaTh MOHATHE THAPOJIU3 CONCH» U
JIBa €TO cirydas (COJM CHILHOTO OCHOBAHHS U
c1aboii KUCIIOTHI M Ha000poT).

83 [IpakTrudeckas [IpoBOANTH SKCIIEPUMEHT C COOIIOACHUEM
pabora Ne TEXHUKH 0€30MacHOCTH, HAOII0aTh 32 HUM,
17« 3yuenne (UKCUPOBATH PE3YNbTAThl M HHTEPIPETHPOBATH
JKECTKOU BOJBI U uX
yCTpaHEHHUE ee
JKECTKOCTH)

84 [pakTudeckas [IpoBOIUTH SKCIIEPUMEHT C COOIIOACHUEM

pabota Nel8

TCXHUKHU 6630HaCHOCTI/I, Ha6J'IIO)IaTB 3a HUM,




«HccnenoBanue
cpenbl pacTBOpa
coJIeH U coka

(UKCHPOBaTh pe3yJIbTaThl U HHTEPIPETUPOBATD
ux.

pacTeHUID

85 Bona - Ha ocHOBe MHTerpamun ecTeCTBeHHOHAYYHBIX
abuoTHyeckuit JMCIUIUIMH PacKpbIBaTh POJIb BOJIBI B
(axTop B KHU3HU ouocdepe.
pacTeHuit KnaccuummpoBats pacTeHHs IO OTHOIICHHUIO K

KOJIMYECTBY BOJIBI B OKPY’KafOIIEH cpere.
AHanu3upoBaTh POJb THAPOIN3A U B
OMOXMMHYECKHX MPOIIECCAX KHUBBIX
OpTaHH3MOB.

86 Kondepenmnus mo HaxoanuTh ¢ MOMOIIBIO pa3IMYHBIX CPEICTB,
Teme «Bona — BBIJIEIIATD, CTPYKTYPHPOBaTh M IPEICTABIATH B
abuoTHyeckuii BHUJI€ TOTOBOTO NPOJYKTa (COOOIIEHUS U
(axTop B KHU3HU MIPE3eHTaIM1 ) HEOOX0AUMYIO HH(OPMAIIHIO.
KHBBIX OPraHH3MOBY VYcraHaBiauBaTh NPUUMHHOCIIEICTBEHHBIE CBA3H,

CTPOUTB JIOTHYECKYIO IIETIb PAaCCyKICHUH U
JIOKa3aTeNbCTB.

BzaumonelicTBOBaTh B IpyIIe B Mpoliecce
BBICTYIUICHHSI.

87 Comu xax Knaccugpummposats conn.
abuoTHyecknit XapakTepHu30oBaTh IPUMCHEHHE KUCIIBIX U
¢axTop OCHOBHBIX COJICHl B IIPOMBIILIEHHOCTH

AHanu3upoBaTh poib COJeH Kak aONOTHIECKOTO
(akTopa I )KUBOTHBIX (OCOOCHHO BOJHBIX) U
pacTeHuii.

OueHuBaTh Bpel, KOTOPBIt MOXKET IPUYHHUTD
HCIIOJIb30BAaHHE )KECTKOH BOJIbI B
MIPOMBILJIEHHOCTH U OBITY

88 [MoyBa kax Knaccudunupoath Mo4uBbl, XapaKTepH30BaTh
abuoTHyeckuii UX 3HaYCHHUE B IPUPOJIE, KaK a0MOTHYECKOTO
(daxrtop (daxropa.

OueHnBaTh 3HAYEHHE TIOYBHI B IIPUPOAE U
KHM3HU YeJIOBEKa.

AHanM3UpoBaTh NPUYMHBI YXYALICHUS
TUIOJIOPOANSI TTIOUBHI.

89 [MpakTryeckas [TpoBoANTH SKCTIEPUMEHT C COOIIOICHHEM
pabota Nel9 TEXHUKH 0€30MacHOCTH, HAOII0aTh 32 HUM,
«M3y4yeHne cocraBa (MKCHPOBaTh pe3yIbTaThl U HHTEPIPETUPOBATH
MIOYBBI» uX.

90 BuoTtnueckue XapakTepHu3oBaTh OMOTHUECKUE
(axTopsl B3aMMOOTHOIIIEHHUS MEX/y OpraHU3MaMH U

HPUBOAUTH ITPUMEPHI TAKUX OTHOILEHUH.
OOBACHATH OTHOCUTENFHOCTh BPEAA U MOJIB3bI
JUISL OPraHU3MOB, Y4aCTBYIOIINX B
OMOTHYECKUX B3aMMOOTHOIICHHSX.

91 O0o6meHue 1o Teme O0001maTh OCHOBHBIE CBEJICHUS 1O
«Abnoruueckue KOHKPETHOH Npo0JIeMaTrKe, BBIICIIT U
(axTopsl 1 XapaKTepU30BaTh BAXKHEHIITNE TIOHATHSI, 3aKOHBI
MIPUCTIOCOOIEHHOCTh 1 TEOpHH.

K HUM JKHBBIX
OpraHu3MOB»
92 KonrponbHas padbota IMpoBoauTh peduiekcHio COOCTBEHHBIX
Ned «AbmoTmueckue JIOCTUXKEHUM.
(axTOpHI U AHanu3upoBaTh Pe3yibTAThl KOHTPOJIbHOM
MPUCTIOCOOIEHHOCTh paboThI ¥ BBICTPAMBATh MYTH JOCTHKECHHS
K HUM JKHBBIX JKEJIAEMOT'0 YPOBHSI YCIICIIHOCTH.
OpraHu3MOB»
VIl | IIpocTpaHcTBO U Ampens - Mait

BpemMsl




93 [MonsTus 1 XapakTepHu30BaTh SBOJIOIHUIO TIPEJICTABICHUN O
IIPOCTPAHCTBA U MIPOCTPAHCTBE U BPEMEHHU Ha OCHOBE
BpEMEHU knaccuueckoit Mmexanuku Hetotona, CTO u

OTO.
OOBSICHATH B3aIMOCBSI3b MAacChl M DHEPTHH, KaK
CJIC/ICTBHE TEOPHU OTHOCUTEIILHOCTH.
94- | buopuT™mBI 2 XapaKkTepHu30BaTh Pa3INIHbBIEC TUITHI OHOPHTMOB
95 Ha OCHOBE IIPUMEPOB Y PACTECHHHA U )KHBOTHBIX.
OreHUBaThH PO OMOPUTMOB UIS 3TOPOBBS
YeJIOBEKa.

96 Croco0sI iepenaun 1 Xapaktepu3oBaTh 00MeH HH(OpMaIed Ha
nHpopmanuu B Pa3INYHBIX YPOBHAX OPraHU3ALNH XKU3HU.
JKUBOI NIpupoze AHanmM3upoBaTh 3HAYCHUE OOMEHA

nH(OopMannK JIs )KUBBIX OPTraHU3MOB, B TOM
YHCIIE ¥ YEIOBEKA.
97- | Undopmanus u 2 XapakTepu30BaThb BO3HHUKHOBEHHE U pPa3BUTHE
98 YeJIOBEK. HocuTeel HHPOpMaIIMK ¢ IPEBHEHIINX BpeMeH
JI0 HaIllero BPeMeHH!.
AHanu3upoBaTh COCTOSIHUE COBPEMEHHBIX
HocuTenei nHpopManru U IPOrHO3UPOBATh
IIyTH UX JAJbHEHIIETO COBEPUICHCTBOBAHUSL.

VIIIl | IloaroroBka u 5 BoiaBHraTh THIIOTE3Y M IPOBEPSTH €€ C Mait
3aIMTa TIOMOIIBIO 3aIIAHUPOBAHHOTO IKCIIEPUMEHTA.
HCClIe10BaTebCKIX HaxoauTs ¢ HOMOIIBIO pa3IMdHBIX CPEJICTB,

MPOEKTOB BBIJICIIATD, CTPYKTYPHUPOBATh M IPEICTABIATH B
BHUJI€ TOTOBOTO NPOJYKTa (COOOMIEHNUS 1
MIPe3eHTaIM1 ) HEOOXO0AUMYIO HH(POPMAIIHIO.
YcraHaBiIMBaTh NPUUMHHO-CIICACTBEHHbIE
CBSI3H, CTPOMTH JIOTHYECKYIO LETIb PaCCyKACHUN
U JOKa3aTeNbCTB.

99- | PesepBHOE Bpems 5

102

11 knacc.

Ne HaumenoBanue pazaena u | KonndectBo | Buj yueOHOM nesiTeIbHOCTH y4eHHKA IInanupyemsie

n/n | Tem 4acoB CPOKH/TIEPUOBI

U3y4YeHUs
(Mecs1/4eTBepTh)

I IToBTOpenue kypca 10 7 CeHTs0pB
KJacca

1 Mmuoroo6pasue 1 JlaBatb omnpeneeHus BaKHEHIITIM
€CTECTBEHHOT'O MHpa: MOHATHUSAM U 3aKOHOMEPHOCTSIM JIBHKEHUS
MeraMup, MakpoMHp, HEOECHBIX Tell.

MHUKpPOMHP XapaxkTepuzoBats Jutochepy, ruapocdepy,
aTMocepy.
[Ipennarats criocoObl M MOJIENIN U3YUCHUS
Mera-, Makpo- U MUKPOMHUPOB.
2-3 | buocdepa. YpoBHH 2 OnuchiBaTh Onochepy U ee rpaHUIbI.

opraHmaunn JKU3HU Ha
3emite

XapaxkTepru3oBaTh XUMHUYECKYIO
OpraHH3alHIo KIETKH U

Ouonorudeckue GyHKIUHA OEIIKOB, KHUPOB,
YIJIEBOJIOB M HYKJIEMHOBBIX KHCIIOT.
CpaBHHBATH KJIETKU PACTCHUH, JKUBOTHBIX
n GaKkTepuil.

CTpyKTypHpOBATh IKOJOTHUYCCKUE
CUCTEMBL.

XapakTepu30BaTh OCHOBHBIC TIOHATHS
9KOJIOTHU: LIETTH MMUTAHHUS, TIHIICBHIC
MUPAMHUJIBI, D9KOJOTHUCCKUE

(hakTopsl — aOMOTHYECKUE, ONOTHYECKUE U




AHTPONOI'CHHBIC.

OCHOBHEIE ITOJI0XKCHHUS
CUHTETHUYECKOM TCOpUU
3BOJJIIOIUHA

Omnpenensats BKIaa OTACIBHBIX
OHoNOrnYecKux Hayk (1apBUHHU3MA,
TeHETHKH, 9KOJIOTMH) B CHHTETHYECKYIO
TEOPHIO 3BOIIOLUH:

XapakTepu30BaTh OCHOBHBIE MOJOKEHHUS
9TOU TEOPUHU.

Pazmuaats GopMbl ecTecTBEHHOTO 0TOOpAa,
THUIIBI MyTanuii, a TAaK)ke Makpo- U
MHKPOIBOIOLHIO.

DeMEHTHI
TEPMOJMHAMUKH U
TEOPUU OTHOCUTEIBHOCTH

XapakTepu3oBaTh TpH Hadasa
TEPMOJIVHAMHKH U UX TIPUMEHUMOCTH K
JKMBBIM CHCTEMAaM.

PaznugaTe MOHATHS «IIPOCTPAHCTBOY H
«BpEMsD» KaKk B

CBeTe KJIacCU4yeckoli MexaHuku HeroToHa,
tak 1 B cBeTre CTO u OTO DiiHmTeiina.

KonTponbnas pabora Nel
«IIoBTOpEHNE OCHOBHBIX
3aKOHOB, TTOHATHUH U

Teopuil kypca 10 knacca»

ITpoBomuth pedekcro COOCTBEHHBIX
JIOCTUKEHUH.

AHaNM3MPOBaTh PE3yIbTAThl KOHTPOJIBHOM
paboThl M BBICTPAUBATH MYTH JOCTHKCHHS
HKEIAEMOro

YPOBHSI YCIEIIHOCTH.

Muxkpomup. Atom.
BemecrBa

34

CeHT0pBb -
Hexabpn

8-10

OCHOBHEIC CBCIACHUA O
CTPOCHUHN aTOMa

[IpuBOANTH MOKA3aTEIHCTBA CIIOKHOTO
cTpoeHus atoMa. ONHUCHIBATH MOJCITH
crpoenus atoma Jlx. ToMmcoHa, .
Pesepdopma u H.bopa u ananu3upoBath ux
COCTOSITENBHOCTb.

XapaxkTepu3oBaTh BaKHEHUIINE
3JIEMCHTApPHBIC YaCTULIbI,

obpasyrorire aToM (TPOTOHBI, HEUTPOHBI U
3JIEKTPOHEI);

KOPITyCKYJIIPHO-BOJTHOBOH TyaIn3M
3JIEKTPOHOB.

[epeBoauTh HHPOPMALIHIO O CTPOCHUN
aToMa, OTPAXKEHHYIO C IIOMOIIBIO
CHUMBOJIMKH [IEPUOTNICCKON CHCTEMEI B
3JIEKTPOHHBIE POPMYIIBI XUMHYESCKIX
JJIEMEHTOB.

YcTaHaBIuBaTh B3aUMOCBS3b MEXKIY
Maccoi aTOMHOTO A/pa M €ro 3apsa10M Ha
NpUMepe U30TOIIOB.

XapakTepu30BaTh CTPOEHHUE 3JIEKTPOHHON
000JI0OYKH aTOMOB H UX BIIEKTPOHHEIE CIIOU
WA DJHEPTETHYECKIE YPOBHU.

11

[Ipaktnueckas padora
Nel «M3yuenue
¢ororpaduii TpekoB
3apsHKEHHBIX YaCTHID)

N3yqars pororpaduu TpeKoB 3apsHKEHHBIX
YaCTHL, aHAJTM3UPOBATh X, AEIaTh BEIBOIBI
W UHTEPIIPETHUPOBATD UX.

13

OTkpsbITHE
J.M.MeunneneeBbiMm
Ilepuonuueckoro 3akoHa

XapakTepu3oBaTh 00IIHE MPEIITOCHUTKI
CTaHOBJICHUSA

€CTECTBEHHOHAYYHOM TEOpUU Ha IIpUMeEpe
MEPUOUYECKOTO 3aKOHA.

PaCKpBIBaTB 3BOJIIONHWIO IEPBOHAYAJIBHBIX U
COBPEMEHHBIX HpC}ICTaBHeHI/Iﬁ
€CTECTBEHHOHAYYHOMI

TEOpHUH Ha TIPUMeEpeE TpexX (GopMyITHpOBOK
HEPUOIUYECKOIO 3aKOHA.

Co31aBaTh MOJENH C BbLJIEIICHUEM
CYIIECTBEHHBIX XapaKTepUCTHK 00beKTa 1




UX TPEACTaBJICHUEM B
MPOCTPAaHCTBEHHO-TPa()UIECKON HIIH
3HaKOBO-CHMBOJIMYECKOi (hopme.
IIporuo3upoBaTs CBOMCTBA XUMHUYECKHIX
3JIEMEHTOB U UX COEIMHEHUI Ha OCHOBE
HNEePUOUUECKON CHCTEMBI
JI.1.MenneneeBa.

KoHCTpynpoBaTh NepHOANIECKYIO TaOIHUILY
XMMHYECKHX JIEMEHTOB C HCIIOJIb30BaHUEM
KapTOYeK.

JlaBaTh XapaKTEPUCTHKY 3JIEMEHTOB MalIbIX
MIEPHO/IOB M0 MX MOJIOKEHHIO B
nepuoauudeckon cucreme .M. Menpeineesa.

14-
16

3HayeHue
IIepuonuueckoro 3akoHa
u [lepnonnueckoit
CHCTEMBI XUMHYECKHUX
3JIEMEHTOB
J..MenneneeBa st
tdhopmupoBarnss EHKM

PasznmuuaTh BUIBI KITACCU(UKAIINN:
€CTECTBEHHYIO U UCKYCCTBEHHYIO.
BrInonHATE NpsAMOe AeTyKTUBHOE
JIOKa3aTeNbCTBO JJIs IEPHOINUECKOTO
3aKOHA Ha IPUMEPE OTKPBITUS TaJLIHS,
CKaHJUS U TePMaHUS.

XapakTepu30BaTh BKJIA] IEPHOATICCKOTO
3aKOHa U

MEPUOTUICCKON CUCTEMBI XHMUYECKUX
snemenToB J1. U.

MeHnneneeBa B pa3BUTHE HAYKH U
MOHMMAaHNE XUMHUECKON KapTHHBI MHpA.

17

bnaroponnsie razst

OOBACHATH HHEPTHBIE CBOICTBA
0JIarOPOTHBIX Fa30B 0COOCHHOCTSIMH.
CTPOEHHUS UX aToMa.

YcTaHaBIMBaTh COOTBETCTBHE MEXKAY
CBOMCTBaMH 0JIaTOPOIHBIX ra30B U MX
MPaKTHYECKUM

PUMEHCHHAEM

18

HMonnas xuMmudeckas
CBA3b

XapakTepu30BaTh HOHHYIO CBSI3b KaK CBSI3b,
BO3HHKAIOIYIO ITyT€M OTAAYH WIH IpUeMa
3JEKTPOHOB.

KiraccudummpoBaTs HOHBI 110 Pa3HBIM
OCHOBAHHUSIM. Y CTAHABIMBATh 3aBUCHMOCTb
MEXJy THUIIOM XMMHYECKOH CBSI3H, TUIIOM
KPUCTAJININYECKON PEILETKU U
(hM3MYECKHMHU CBOMCTBAMH BEILIECTB.

19-
20

KoBanenruas
XUMHYECKAS CBSI3b

XapakTepu3oBaTh KOBaJICHTHYIO CBSI3b KaK
CBsI3b, BO3HUKAIOIIAS 32 cYeT 0Opa30BaHUs
OOIIMX 3IEKTPOHHBIX Map MyTeM
MepPEeKPBIBAHUS 3JICKTPOHHBIX

opOwuraiei.

KnaccuduimpoBaTh KOBaJICHTHEIE CBSA3H 1O
Pa3HBIM OCHOBAHHSIM.

YcraHaBiIMBaTh 3aBUCUMOCTD MEXTy THIIOM
XUMHUYECKOH CBSI3U, THIIOM
KPHUCTAJUTNYECKOH PEelIeTKN U
(hU3MUECKMMHU CBOWCTBAMH BEIIECTB.

21-
22

MeTaiuiel ¥ CILIaBhI.
Merannmmyeckas
XUMHYECKAS CBSI3b

XapakTepu3oBaTh METAJUIMUECKYIO CBS3b
KaK CBA3b MCXKAY aTOM-MOHAMH B METAJlJIaX
Y CIUIaBax MOCPEICTBOM 0000IIECTBIEHHBIX
BAJICHTHBIX

JJIEKTPOHOB.

KnaccudunupoBaTs METaIIBI IO Pa3HBIM
OCHOBaHHUSM

OOBSACHATD SAUHYIO PUPOY XUMAIECCKUX
CBSI3CH.

YcraHnaBiauBaTh 3aBUCUMOCTD MEXAY THUIIOM
XUMUYECKOU CBSA3H, TUTIOM
KPHUCTAJUTMYECKON PEIIeTKH 1




(1)I/I3I/I‘{GCKI/IMI/I CBOIiCTBaMH BCIICCTB.

23

MonekynspHo —
KHHETHYeCcKas Teopus

XapakTepu30BaTh IBOJIIOLUIO CTAHOBIICHHUS
TaKou

DyHAaMEHTAJIbHON €CTeCTBEHHOHAYYHOI
TEOpHH, KaK

MOJICKYJISIPHO-KMHETHYECKasl U ee
OCHOBHBIE MTOJIOKEHHUS.

ApPryMEeHTHPOBATh 3Ty TEOPUIO HA OCHOBE
M3y4ICHHBIX B OCHOBHOM IIIKOJIE Ta30BBIX
3akoHOB boiinsaMapuorra, lapns u I'eit-
JIroccaka.

PackpbiBaTh poib MOAEINPOBAHUS
(abcoIOTHO yHpyTHe CTOIKHOBEHUS,
WJICaNIbHBIN Ta3) B CTAHOBJICHUH
€CTECTBEHHO-HAayUYHO! TEOpUH.

OnuchIBaTh arperaTHbIe COCTOSHHUS
BEIIIECTB ¥ B3aUMHBIE IIEPEXO0IbI MEXTY
HHUMH.

ITonTBepxIaTh TECOPETUIECKHE MOJIOKESHUS
9KCIIEPHMEHTAIBHO.

24

AIpeFaTHLIe COCTOSAHHA
BCIICCTBA

XapakTepu30BaTh TBEPIOE, JKUIKOE U
ra3000pa3HOE COCTOSHHE BEIIECTB,
a TaKKe B3aUMHBIE IIEPEXO0Ibl MEKIY HUMHU.
OnwuceIBaTh MIa3My U
KJIacCH(UIMPOBATh €€ B 3aBUCUMOCTH OT
TEMIIEPATYPBI.
YcraHaBnuBaTh NPUYUHHO-CIIEACTBEHHBIE
CBSA3U MEXK/y TUIIOM ILIa3MBbl U €€
[IPUMEHEHHUEM.

25-
26

IIpuponHslii ra3

XapakTepu30BaTh COCTaB U OCHOBHBIE
HaIpaBJICHUSL

HCIIONIE30BaHUS U IEpEPadOTKH
MIPUPOIHOTO ra3a. Y CTaHABIHBATh
3aBHCHUMOCTH MEXIy 00beMaMu

JIOOBIYH IPUPOIHOTO ra3a B PO u
OIOKETOM.

HaxoauTh B3aMMOCBSI3b MEKAY H3yIaeMbIM
MaTepHuaaoM U Oymayuieit
npodeccnoHaNbHOM JeSTENbHOCTBIO.
Co0uro1aTh TipaBuiia 3KOJIOTHIECKH
rPaMOTHOTO

MOBEJICHUS ¥ 0€301MacHOT0 OOpaIIeHus ¢
MPUPOIHEIM T'a30M B OBITY U Ha
TIPOU3BOJICTBE.

OnpenensTe MPUHAIICKHOCTD BEIIECTB K
pa3IMIHBIM TUIAM (TIPEIEITbHBIM WA
HETpeIeIbHBIM) H KJaccaM
YTIIEBOIOPOIOB.

Ha3biBaTh OTAEIBHBIC IPEACTABUTEIIN
aJIKaHOB M aJIKEHOB.

HabOnrogath ¥ ONMMCHIBATH
JIEMOHCTPAIIMOHHBIA YKCIICPUMEHT C
MTOMOIIIBIO POIHOTO SI3bIKA M SA3bIKA
XAMUU.

O06001aTh 3HAHUS U JeIaTh BEIBOIBI O
3aKOHOMEPHOCTSIX U3MEHCHHS CBOWICTB B
TOMOJIOTUYECKOM PSITy TpPEAeTIbHBIX
YIJIEBOIOPOIOB.

27

IIpakTryeckas pabora
No2 «ITomyuenwue,
cobupanue u

[Mony4ats, cobupath U pacro3HaBaTh
BOJIOPOJI, KUCIIOPOJ, YTJIEKHUCIbI ras,
aMMHAaK U 3THJICH.




pacno3HaBaHUC Ira30B»

BrInonmHATE ¢ COOII0ICHUEM TTPABUIT
TEXHUKH 0€30MaCHOCTH XUMHUYECKHH
9KCIEPUMEHT.

HaGmonats 3a npoBeeHueM
9KCIEPUMEHTA.

AHanu3upoBaTh pe3ysIbTaThl
9KCTIEPUMEHTA.

OrueHNBaTh ¥ MHTEPIPETUPOBATH
PE3yNIBTATHI 3KCIEPUMEHTA.

28

JKunkne BemecTna.
Hedts

XapaKkTepH30BaTh COCTAaB U OCHOBHEIE
HaIlpaBJICHUS

WCTIONB30BaHUs U IepepaboTKu He(TH.
YcraHaBIMBaTh 3aBUCUMOCT MEXIY
o0beMamu 100b19M HeTH B PD 1
6ropkeToM. HaxoauTh B3aMMOCBSI3b MEXIY
M3y4aeMbIM MaTEpHAIOM U Oyaymen
npodeccroHaNBHOMN NesITeIbHOCTHIO.
[TpaBuia 9KOJIOTUUECKH TPAMOTHOTO
MOBE/ICHHS

0e30macHOTO 0OpaIeHus ¢
HePTENpoayKTaMH B OBITY U Ha
IPOU3BOJICTBE.

29-
30

TBepaoe coctostHHE
BerecTsa. JKuakue
KPHUCTAJLIIBI

CpaBHUBATH KPUCTAIIMICCKUE U
amMop(dHbIe BElIeCTBa. Y CTaHABIMBATD
3aBUCUMOCTb MEX/1y CBONCTBAMHU
aMOp(HBIX BEIIECTB U MX MPUMEHEHHEM.
XapakTepu3oBaTh OTHOCUTEIBHOCTh
HCTHHBI B XUMUHU

Ha pUMepe ABOMCTBEHHOTO MOJIOKEHUS
BOJIOPO/Ia B

MEePHOINYECKON CUCTEME, JICIICHHS
XMUMHUYECKOHN CBSA3M HA THUIIBI,
B3aUMOOOYCIOBICHHOCTU (PU3UICCKUX
CBOWCTB BEIECTB M THIIAM UX
KPHCTAJUTHYECKON

peLIeTKH.

OnuChIBATh KUAKHE KPUCTAILIIBI, KAK
MpPUMEp OTHOCHTENILHOCTH JICIIECHHS
BEILIECTB HA THIIBI TI0 WX

arperaTHoMy COCTOSIHHIO.
KnaccudunuposaTs xuIKHe KPUCTAIIIHI.
YcTaHaBIMBaTh 3aBUCHMOCTD MEXKIY
CBOMCTBaMHU XKUAKHX KPUCTAJUIOB U UX
MPUMEHEHHUs B TeXHUKe. [[pUBOANTE
MPUMEPBI OTHOCUTEILHOCTH UCTUH U3
Omosoruu 1 HU3UKH.

31

Knaccudukarus
HEOPTraHMYECKUX
BEILIECTB U €€
OTHOCHUTEJILHOCTD

Kiaccudummposats BemecTBa 1o ux
MPOUCXOKACHUIO.

KiaccudumupoBaTs npocThie BelecTsa 1
JIOKa3BIBATh

OTHOCHTEIIFHOCTB 3TOW KIaCCHU(UKAIIHH.
OOBACHATD MIPUIHMHBI MHOTO00Opa3ust
MIPOCTHIX BEIIECTB SABJICHHEM AJIOTPOIIHU
1, B CBOIO OY€pe/Ib, IPHUIMHBI 3TOTO
SBJICHUS.

KiaccudummpoBats cioxKHbIE BELIECTBA U
JIOKa3bIBaTh

OTHOCHTEJILHOCTh 3TOW KJIacCH(UKAINH.
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Knaccudukarus
OpPTaHUYECKUX
COE€UHEHUH

CpaBHUBATh HEOPTaHUYECKHE U
OpraHUYecKue BEeIlecTBa.
XapaxkTepHu3oBaTh 0COOEHHOCTH
OpPraHUYECKUX BEIIECTB.
DopMyIHpOBaTH OCHOBHBIE TIOJIOKEHUSI




TEOPHUU XUMHUUECKOTO CTPOCHHS.
OOBSICHATH NPUYHUHBI MHOT000pas3us
OpraHUYecKuX

COCIUHEHUM.

Kitaccuduimposars oprannueckme
COEIMHEHUSI 110 DJIEMEHTHOMY COCTaBY U I10
(hyHKIIMOHAIILHBIM

TpyInaM 1 J0Ka3blBaTh OTHOCHTEIBFHOCTh
9TON

KJIaccu(UKaIim.
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ITonumepsl

OmnepupoBaTh MOHATHSIMU XUMHAHU
MOJIMEPOB.

Paznugarts peakiuy nonuMepu3aniuy 1
MOJMKOHCHCAIUH.

XapakTepu3oBaTh OMONOIUMEPHI M UX
pOIIb.

XapakTepu30BaTh MIACTMACCHI,
Ki1accuuIMpoBaTh X, HA3bIBATh
IpeacTaBuTeNeil 1 001acTH MPUMEHEHUS
uIacTMacc.

XapakTepu30oBaTh BOJIOKHA,
Kiaccu(uIMpoBaTh UX, Ha3bIBATh
IpeACcTaBuTENeH 1 o0nacTu

MPUMEHEHHUS BOJIOKOH.

OnuceIBaTh HEOPraHUYECKHE MOJTHMMEPHI,
KiaccuuupoBaTh UX, Ha3bIBATh
IpeacTaBuTeNeii 1 001acTH MPUMEHEHHUS.

36-
37

CMecH, UX COCTaB B
CIOCOOBI pa3aeneHust

XapakTepu3oBaTh CMECH KaK CUCTEMY
BewlectB.  Kiaccuuuuposarts ux u
OTpaxaThb COCTaB C MOMOIIBIO HAXOXKACHUS
00BEMHON MM MAaCCOBOM IOJIEH
KOMITOHEHTa CMECH.

OmnwuceIBaTh CIOCOOBI Pa3/ICIIEHUS CMECEH.
Hab6irogats ¥ OnMceIBaTh
JIEMOHCTPALIMOHHBI XUMUYECKUMA
SKCIIEPUMEHT.

Coburo1aTh paBwiia TEXHUKH
06€30MacHOCTH, MPOBOJUTH Ta0OPATOPHBIN
JKCIIEPUMEHT, Hab0JaTh €ro,
(hukcupoBaTh Pe3ynbTaThl HAOMIOACHUS U
WHTEPIPETHUPOBATH HX.

38-
39

I[I/ICHCpCHLIe CHUCTEMBI

XapakTepu30BaTh Pa3In4HbIC THIIBI
JIICTIEPCHBIX CUCTEM Ha OCHOBE OT
arperaTtHoro COCTOSHHS

JUICTIEPCHOM (ha3bl v AUCTIEPCUOHHOMN
CpeIbL.

PackpriBaTh poJb pa3IMYHBIX THIIOB
zmcnepcm)lx CHUCTEM B XHU3HU l'lpI/IpO]lLI n
oO1mecTBa.

40

IIoBTOpEHue u
000011IeHNE TT0 TEME
«CTpoeHue aToma u
BEIIIECTBAY

O0600111aTh OCHOBHBIE CBEAEHUS 10
KOHKPETHOW NpOoOJIeMaTHKe, BBIIEIATH U
XapaKTepU30BaTh

Ba)KHeﬁIHPIe IIOHATHUA, 3aKOHBI U TeOpI/II/I.

41

Kontponsnaas padora Ne2
«CtpoeHue aTomMa 1
BEILIECTBAY

[TpoBoauTh pedIIeKCHIO COOCTBEHHBIX
JIOCTHXKEHUH.

AHanu3upoBaTh pe3yJbTaThl KOHTPOJIBHOM
paOOTHI U BBICTPAaUBATh ITyTH JOCTHKCHUS
JKEJIaeMOI'0 YPOBHSI YCHEIIHOCTH.

XumMuyeckue peakuuu

13

Jexadps -
SAuBapsb




42-
43

XuMHUecKre peaKkunu u
ux KﬂaCCI/I(i)I/IKaI_II/II/I

CpaBHHBATh XUMUUCCKUE U (PUINICCKUE
SIBJICHHUSL.

Kitaccugunmposats peakuuu mo
pa3IMIHBIM OCHOBAHHSM.

ApPTryMEHTHPOBAHO XapaKTePU30BATh
KaX/IbIi TUI U BUJT XUMUYECKUX PEAKIIUN.

Hab6mrogats ¥ OMMCHIBATH
JIEMOHCTPALIMOHHBIN XUMUYECKUM
AKCICPUMEHT.

45

CKOPOCTh XUMHUYECKO
peakuuu

XapakTepu3oBaTh CKOPOCTh XUMUYECKOM
peakuu 1 (paKTOpPHI €e 3aBUCHMOCTD
CKOPOCTH XUMUYECKOU

peaxIMy OT IPUPOABI Pearupyromux
BEIIIECTB, UX KOHIIEHTPALUH, TEMIIEPATypHl,
IUIOIAAU CONIPUKOCHOBEHMUSI BEIIECTB.
[TpoBoanTb, HAOIIONATE U ONUCHIBATH
XUMUYECKUI

9KCIEPUMEHT C ITOMOILBIO POAHOTO A3BIKA U
SI3bIKA XUMUH.

46

O6patuMocTh
XUMHYECKHX PeaKiuii

XapakTepHu3oBaTh COCTOSHUS XUMHUECKOTO
PaBHOBECHS U CIIOCOOBI €TO CMEIIICHHS.
[IpenckaspiBaTh HAIPABICHUE CMEIIECHUS
XUMHUYECKOI'0 PaBHOBECHS MTPU U3MEHEHUU
YCJIOBUU IIPOBEJCHUS

00paTUMON XUMHUECKOH peaKLnu.
HaGmonare 1 onuchIBaTh
JIEMOHCTPAIMOHHBIA XUMUYECKHI
9KCIEPUMEHT.

47

[TpakTHyeckas pabora
Ne3 «Mzyuenue
XUMHYECKHX PEaKLuii»

KiraccuuimpoBaTh XUMHYECKHE PEAKITUH
110 pa3J'II/I‘IHI)IM OCHOBAHUSIM.
Xapaktepu30BaTh GaKTOPbI, OT KOTOPBIX
3aBHCHT CKOPOCTH MPOTEKAHMS XUMHUUECKUX
peakImii, Ha KOHKPETHBIX MPHUMEpax.
ITpoBOINTE ¢ COOIIOIEHUEM TIPABHIT
TEXHHUKHU 0€30MaCHOCTH XUMHUYECKUMN
9KCIIEPHMEHT, HaOIFOIaTh 32 HAM,
OIICHUBATH PE3YJILTATHI HAOIIOICHUH,
BBIBO/IbI, U HHTEPIIPETUPOBATH PE3YJILTATHI
HaOJIFOEHUIM HAa OCHOBE BLIBOJIOB.

48-
49

OKHCIUTENBHO —
BOCCTAaHOBUTEIILHBIE
peaxmuu (OBP).
DNeKTpoau3

XapakTepu30BaTh OKHUCIUTEIHHO-
BOCCTAHOBHTEJIFHBIE PEaKIHH KaK
MIPOIIECCHI, TIPU

KOTOPBIX U3MCHSIFOTCS CTETICHN OKUCIICHHS
aTOMOB.

XapakTepHu30BaTh IEKTPOJIN3 KaK
OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIN
Ipolecc A paclaaBoB U

BOJIHBIX PAaCTBOPOB 3JICKTPOJIUTOB.
PackpriBaTh IpakTHYECKOE 3HAUCHHE
AIIEKTPOJIH3A.

ITpoBoauTh, HAOMIONATH U OMUCHIBATH
XUMHYECKHH IKCIIEPUMEHT C TOMOIIIBIO
POJIHOTO SI3bIKA W S3bIKA XUMUHU.

50 -
51

XUMHYECKHE NCTOUYHUKH
TOKa

XapakTepru30BaTh XMMUYECKHE UCTOUHUKH
TOKA: raJlbBAaHUUECKUE HIEMEHTHI,
Garapeiku, akKyMyJIITOPBL, - Kak
puOOopHI, MPeodpa3yoNue XUMUIECKYIO
SHEPIHIO B JIEKTPUUYECKYIO.

52

[Ipakrnueckas padbora
Ne4 «Cbopxka

HpOBOHI/ITL B COOTBETCTBUM C IIpaBUIaMH1
TEXHUKH 0€30IaCcHOCTH (1)I/I3I/I‘{CCKI/Iﬁ




rajabBaHUYECKOTO
3JIEMEHTa U UCIIbITaHUE
€ro JEeHCTBUS»

JKCIICPUMEHT, HaOJIIOIaTh €ro,
(hUKCUPOBATh PE3yNbTATHI HAOIIOICHHIA,
JlenaTh BHIBOJIBI U MHTEPIIPETUPOBATD
pe3yabTaThl HAOJTFO ICHUIA.

53

IToBTOpEHuE u
00001eHune 1o Teme
«XUMUYECKUE PeaKI»

O0600111aTh OCHOBHBIE CBEACHUS 10
MpOOJIeMAaTHKE TEMBI, BBLICIATH U
XapaKTepU30BaTh BaKHEHIIIHE

TIOHSATHS, 3aKOHBI i TCOPHH TEMEI.
[TpuMeHATH WX IS peIIeHns] KOHKPETHBIX
3aJaHUMN.

54

KontponsHas pabora Ne3
«XMMHYECKUE PEaKLIUm»

ITpoBomuTh pedekcuio COOCTBEHHBIX
IOCTHIKEHUH.

AHanM3UpOBaTh PE3YNbTaThl KOHTPOIHHOU
paboTHI M BBICTPaNBaTh MyTH JOCTHKECHHS
JKEJIAEMOT'0 YPOBHSI YCIICHIHOCTH.

v

3nopoBbe

22
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55-
56

CucreMaTHIECKOE
MOJI0’KEHUE YEJIOBEKA B
MI/IpC JKHUBOTHBIX

XapakTepu30BaTh TAKCOHOMETPHIO
YeJIOBEeKa U apTyMEHTHPOBATh OTHECCHUE
YeJI0BeKa K TOMY MJIM HHOMY TaKCOHY B
COOTBETCTBHHU C

XapaKTePHBIMH MIPU3HAKAMU JTaHHOTO
TaKCOHa.

CpaBHUBATH YeJIOBEKA U
YeIIOBEKOOOPA3HBIX 00E3bsIH.
YcTaHaBnMBaTh MPUYUHHOCIEICTBEHHbIC
CBSI3U

MEXKAY MPIMOXOKICHUEM K
0COOEHHOCTSIMH CKEJIETa YeI0BEeKa.
ApryMEeHTHPOBAThH TE3HC O TOM, UTO PyKa—
3TO

OpraH  MPOAYKT TPY/a, a YSIIOBCK HE
TOJBKO

OHOJIOrMYECKOE, HO U COL[HAILHOE
CYIIECTBO.

Paznuyarth nepBy0 U BTOPYIO CUTHAJIBHBIC
CHUCTEMBEL.

57-
58

I'eneTuka denoBeka u
METOMbI €€ NU3YyUCHUA

OnpenensiT BaXKHEUIINE TOHATHUS
T€HETHKHU.
XapakTepu30BaTh T€HOM YEIOBEKA H

MPAKTUYCCKOC 3HAUCHUC €TI0 paCH.II/I(l)pOBKI/I.

IIpoBOAUTE CpaBHUTEIIBHBIN aHAIN3
METOJIOB U3yUEHUS TEHETUKU YEJI0OBEKA U
UX pe3yJIbTaTUBHOCTH.

59 -
60

dusnka yenoseka

YcraHaBIMBaTh 3aBUCHMOCTD MEXKIY
CTpOEHHEM, BBINOJIHAEMOH (QyHKIMEH 1
(huznIecKUMU

3aKOHOMEPHOCTSIMU OPI'aHOB U CUCTEMa
OpraHOB YEJIOBEKA.

Bo1iensiTh CTPYKTYpHBIE €UHHULIBI TOYEK
(aedpon), nerkux (ampBeoia), HEPBHOM
cucTeMbl (HEHpOH) U JIp.

HasbiBath npuOOpbI, NPUMEHSIEMBbIE /IS
M3MEpEHUs BAXKHEHIINX [TapaMeTpoB
(YHKIIHOHMPOBAHMUS OPraHOB U CUCTEM
OpraHoB YeJIOBEKa.

[TpakTHYeCKH OCYIECTBIATh U3MEPEHHE
MyJbca, AaBjeHUe, OCTPOTHI 3pEHNS,
TEeMIIEpaTyphl Teja.

61-
62

XHMUs yea0BeKa

I[aBaTI: Ka4Y€CTBCHHYIO U KOJIMYECTBECHHYIO
XapaKTCPUCTUKY XUMUYCCKUX DJICMCHTOB U
BCIICCTB, 06pa3y10m1/1x TCJI0 YCJIOBCKA.




KitaccuduimpoBars ux U pacKpbIBaTh UX
POJIb B XKHU3HEACATEILHOCTH OpraHu3Ma
4eJoBeKa. AHAIN3UPOBATH IPUYNHBI U
MOCJIE/ICTBHS M30BITKA MM HEJJOCTATKA
OTJENIbHBIX XUMHYECKHX 3JIEMEHTOB B
OpTraHu3Me YeNoBeKa.

63

Buramunb!

OmnpenensiTb BATAMHUHBI, KaK OMOJIOTHYECKH
aKTHBHBIC BEIIECTBA.

KraccudunupoBaTs BUTaMHHBL.
XapakTepHu3oBaTh BOJOPACTBOPUMBIN
BuTaMuH C 1 JKUPOPACTBOPUMBII BUTAMUH
A, a TaKXKe UX AaBUTAMUHO3BI.

CobmromaTh mpasmiia 6€301acHOro
NPUMEHEHUS] BATAMHUHOB.

64

T'opmonsl

CpaBHMBATh HEPBHYIO U T'yMOPAIbHYIO
PEryJISAIIU NPOLECCOB KU3HEIEATEIbHOCTH
OpraHu3Ma.

KitaccuduimpoBats TopMOHEI 110 JKee3aMm,
KOTOPBIE UX MPOAYLUPYIOT U 10
XMMHUYECKOH MpUpoJE.

XapakTepu3oBaTh HHCYIIHH, aAPCHAINH U
CTEpOHTHBIC TOPMOHBI, & TAKXKE PE3yiIbTaT
THIIEP- U TUMO(YHKINH Kee3 BHyTPEHHEH
CEKpEeIHH.

65

JlexapctBa

PaznudaTts XuMHOTEpaNUio U
(apmaxotepanuro. [lepconuduumposath
JIOCTUKEHUS JpEeBHEN, HOBOM U HOBeIIeH
MEIULAHEIL.

Knaccuduiupopats JiekapcTBEHHbBIS
cpencTaa.

XapakTepu30BaTh aTKAJIOH IbI, BAKI[UHEI,
aHTHOMOTHUKH.

ApryMeHTHpOBATh NaryOHBIE TTOCIIEACTBUSL
HapKOMAaHUH.

CoOnroaTh mpasmiia 0€301MacHOr0
MIPUMEHCHUS JICKAPCTBEHHBIX

CPEJCTB.

66

31mopoBEIit 00pa3 KU3HU

Paznuuars usngeckoe, ncuxudeckoe,
HPaBCTBEHHOE 3[J0POBbE U
XapaKTepU30BaTh.

ApryMeHTHpPOBATh BHIOOP ONTHMANIBHBIX
(hakTOpOB 3/10POBOT0 00pa3a KU3HU.
ApryMeHTHpOBATh NaryOHbIE TOCIEACTBUSA
TabaKOKypeHHsI, aJIKOTOJIU3Ma U
HapKOMaHHHU.

67

®du3nKa Ha CITyKOe
3[0POBbSI YEIOBEKA

YcraHaBiIMBaTh 3aBUCHMOCTD MEXKTY
NPUHIUIIOM JAEHCTBUS (PU3NIECKUX
puOOPOB IS aHTPOTIOMETPHUH,
JIMarHOCTHKH U TEPalMi U 00JIacTsIMA
MPUMEHEHHS B BAJIICOJIOTUHU U MEIMIIHE.
[TpuMeHsITh HEKOTOPbIE PUOOPHI ISt
OT/EJIBbHBIX aHTPOIIOMETPUUECKIX
HU3MEpEHUi.

CobmroaTh TEXHUKY 0€30I1aCHOCTH TIPH
pabote ¢ mpubopamu, CoAep KaIMMHU PTYTh,
paboTaroumMu

O] HATIPSDKEHNUEM WITH C MCIIOIb30BaHUEM
Pas3IMYHBIX BUJOB U3JTy4ECHHUSL.

68

CoBpemMeHHbIE
MEIHUITUHCKHE

ITo3HaKOMUTECS € MCEIAUIIMHCKUMH
TCXHOJIOTHAMHU THArHOCTUKHU 3a00J1eBaHMIT




TEXHOJIOTUH Hmets npeacraBieHne 0 HOPMaJIbHBIX
3HAUCHMAX (PU3HOJIOTHYECKUX MOKa3aTenei
OpraHu3Ma yesloBeKa.

69 Wudekunonusie 1 [To3HaKOMUTECS ¢ MHPEKIIMOHHBIMH
3a00JIeBaHUS M UX 3a00JICBaHUSIMH U UX
npodurakTuKa B030yauTensimMu.MiMeTs npencTaBieHue o

NPUHIUIAX Pa0OTHl UMMYHHOH CHCTEMBI.
O6cyanTh crtocoObl MPOOHUITAKTHKH
WHQEKITMOHHBIX 3200IeBaHU.

70 Hayka o npaBmisHOM 1 BcnoMHHUTE TPUHIHATIBD

MUTaHAN (hyHKIITMOHMPOBAaHMS MUIIEBAPUTEIBHOMN
CHCTEMBI.
ITo3HaKOMHUTECS ¢ OCOOCHHOCTAMH HaYKH —
JIMETOJIOTHSL.
AHanu3upoBaTh MHIIEBbIE T00aBKH B
NPOJYKTaX MUTAHUS: WX TOJIB3Y U Bpel

71 [pakriueckas padora Ne | 1 PaccunThIBaTh CyTOUHBIN PAlMOH MTUTAHUS
5 «HccnenoBanue CpaBHUBaTh JaHHbBIE PACUETOB C
MPONOPIMOHAIBHOCTH HOpPMaTHBaMH, aHAIM3UPOBATH UX
COOCTBEHHOI'O palyoHa COOTBETCTBUE
MUTaHMSA, IPOBEPKA CocTaBnsATh ONITHMAJIBHBIA COCTaB
COOTBETCTBHS MacChl Teja CYTOYHOTO ITHIIEBOTO PAllOHA B
BO3PacTHOH HOpME». COOTBETCTBHH C HOPMaTHBAMH

BbIaucnsaTe Maccy Tena u onpenemsTh
COOTBETCTBHE BO3PAcTHOI HOpMeE

72 IIpaktrueckas padbora Ne AHanM3upoBaTh pe3yNbTaThl AHATH30B,
6« HTepIpeTays CpaBHMBAThH C STAJIOHAMHU.

Pe3yJIbTaTOB OOIEro [peamnonarats MPUYUHBI OTKIIOHEHHS OT
aHaJIM3a KPOBH U MOYM». HOPMBIL.

73 [MpakTuyeckas pabora Ne | 1 OreHMBaTh MHIMBUYaJIbHbIN YPOBEHb
7 «OrneHka 310pPOBbsI B YCIIOBHBIX €IMHULIAX,
WHJIUBHYaJIbHOTO (hUKCHPOBATh MX U CPABHUBATH C ITAJIOHOM.
YPOBHSI 3I0POBBSI». AHanu3upoBaTh pe3ybTaTbl COCTOSHUS

COOCTBEHHOT'O 3710pOBbsI 1 IPUYMHBI €TI0
OTKJIOHEHUsSI OT HOPMBI.

[Mpeanarath myTH TOCTHKEHUS XKEIaEMOTO
pe3yJbTara.

74 [IpakTryeckas pabora Ne | 1 OrneHUBaTh HHIMBHTY aJTbHBII
8 «Ouenka O61oNIOrNYecKuii BO3pacT B COOTBETCTBUH C
OHMOJIOrMYECKOTO Npe/I0KEHHOM
BO3pacTa» METOJIUKOH.

CormocTaBiisiTh pe3ysbTaTbl COOTBETCTBUS
COOCTBEHHOTO OMOJIOTHYECKOTO BO3pacTa C
KaJIeH/IapHBIM BO3PaCTOM.

PaccunTbiBaTh MHJEKC CTApPEHUS U
AQHAJIM3MPOBATh €TI0 3HAYCHUE.
Omnpenensats GpakTopsl 00pa3a KU3HH,
BIIMSIIOIIME Ha OMOJIOTHYECKUI BO3pACT.

75 IToBTOpeHue n 1 O06001maTh OCHOBHBIE CBEJICHHS 110
000011eHune 1o Teme npoOJIeMaTHKE TEMBI, BBIIEIATH U
«Yenosek u ero XapaKTepu30BaTh BayKHEHIINE
37I0POBBE» MIOHSTHUS, 32aKOHBI U TEOPUHU TEMBI.

[TpuMeHsITh UX JUIs pelleHHs] KOHKPETHBIX
3aJaHUH.

76 Kontponsnas pabora Ned4 | 1 ITpoBomuTh pedekcruio COOCTBEHHBIX
«YenoBek u ero JTOCTYKCHUM.
3/I0POBBE» AHanu3upoBaTh Pe3yNbTaThl KOHTPOJIbHOU

paboThl M BBICTPaUBaTh MYTH JOCTHKEHHS
)KEJIaeMOr0 YPOBHSI YCIIEITHOCTH.
\Y% CoBpeMeHHOe 22 Maprt - Maii

€CTCCTBO3HAHMEC HA




ciyxoe yesioBeKa

77-
78

OneMeHTapHBbI 11
JJIEMEHTapHbIE YaCTULIBI

OmnpenensiTb NpeaAMeT U3y4eHust QU3UKH
BBICOKUX DHEPTHUil.

Knaccudunmposars GpyHnaMeHTaIbHbIE
3JIEMEHTapHbIE YaCTUIIBI U UX
B3aUMOJCICTBUSL.

VYcTaHaBNIMBATh AHATOTHUIO MEXKTY
YaCTUIAMH U aHTUYACTHLAMHU.
[Iporro3upoBaTh fajabHENILINE IYTH
UCCIIEIOBAHMS MATEPHH.

79

Bonbioit anpoHHBIif
KoJ1aizaep

OnwuceIBaTh yCTPOHCTBO M MPHUHITUIT PaOOTHI
60JIBIIIOrO a[POHHOTO KOJIanaepa.
ApryMeHTHpOBaTh 0€30IACHOCTD €T0
paboTHI T OKPY’KAIOIIETO MHUpA.
KoHKkpeTu3upoBaTh Hay4HbIE 3aa4H,
KOTOpBIE PEIIAIOTCsl C TOMOIIBIO OOJIBIIOTO
aJIpOHHOTO

KoJulaiiepa.

80 -
81

DHepreTuka u
sHeprocOepexeHne

OnwuceIBaTh MPUHIMIT PaOOTHI
3JIEKTPOreHEepaTopa Ha OCHOBE MOHATHUIH 00
3JIEKTPUYECKOM TOKE M JICKTPOMarHUTHOM
WHYKIUH.

KiraccuunupoBaTh 37€eKTPOCTAHIINY B
3aBUCHMOCTH OT HCTOYHHUKA YHEPTHH.
[Tepconn¢unupoBaTs HCTOPUIO
CTAHOBJICHUSI aTOMHOM YHEPTETHKH.
Xapaxtepu3oBaTh NpuHHIKI paboTser ADC.
ApryMeHTHpOBaTh HEOOXOIUMOCTh
UCTIONIB30BaHMUS U Pa3BUTHUS AaTOMHOU
SHEPIeTHKU.

82

[TpakTHyeckas pabora
Ne9 «M3yueHue sBIeHMsI
IJNEKTPOMArHUTHON
WHTY KLU

CoOupath 3JMEKTPUICCKYIO 1ICTIb.
VccrenoBaTh SIBJACHUE 3JICKTPOMArHUTHOU
WHIYKIIHH.

[osnydaTs MHAYKLIHOHHBINA TOK.

JlenaTh BEIBOJIBI HA OCHOBE IKCIICPUMEHTA.

83-
84

[IponoBonbcTBEHHAS
npoGJiemMa ¥ ITyTH ero
penieHus

AHan3upoBath reorpaduio rojaozaa.
XapakTepu3oBaTh COBPEMEHHbIE
HaIpaBJICHUs PELICHUS
MPOJIOBOJILCTBEHHON ITPOOIIEMBI.

85-
86

OCHOBBI OMOTEXHOJIOTHHA

XapakTepu30BaTh TAKUE HAMIPABICHHUS
HAYYHO-TEXHUYIECKOI'0 Mporpecca, Kak:
OHMOTEXHOJIOTHS,

TeHHasl, KIICTOYHAs U OMOIOTHYECKas
HH)KEHEPUU.

ApryMeHTHPOBAaTh CBOIO TOUKY 3PECHUS HA
WCIIOJIb30BaHUE TPAHCTEHHOW MPOIYKIIHU B
MUTAHUY, IPUMEHECHUE CTBOJIOBBIX KIICTOK B
MeTUIHE.

88

HanorexHonoruu u ux
IMPpUMEHCHUEC

OnpenensiTe HAHOTEXHOJIOTHUIO, KaK
UHTEIPUPOBAHHOE HAMpaBJICHUE B
COBPEMEHHOW HayKe M IIPOU3BOJICTBE.
CpaBHHBATSH /IBa IOX0/a, UCIIOJIE3YEMBIX B
HaHOTEXHOJIOTHSIX.

XapakTepru30oBaTh OTJEIEHBIE METOIBI
HaHOTEXHOJIOTUH.

Bribupats TeMy 1 cooOmeHns B
COOTBETCTBUM CO CBOMMU
HpPEANOYTEHUSIMH, HCIIOIb30BaTh
pasJIMyHble HCTOYHUKN MH(POPMAIMH JUIS ee




PacCKpbITUs, TOTOBUTH
BBICTYIIJICHUC U MPC3CHTALNH.

89-
90

VYyennueckas
KOH(epeHus:
«l"opu30oHTHI
MPUMEHEHUS
HaHOTEXHOJIOTHI»

COBEpIICHCTBOBATH JIMYHYIO
HHPOPMAIMOHHO-KOMMYHUKATHBHYIO
KOMIIETCHTHOCTb B IPOIIECCE BBICTYILICHHUS,
JTUCKYCCHUH IO UTOTaM

3TOTO BBICTYILICHHS.

OOBEKTUBHO OLIEHUBATE CBOIO
JICSATENIHOCTD B Ipoliecce pedIieKCHu.

91-
92

®dusuka 1 OBIT

XapaKTepu30BaTh €CTECTBEHHOHAYIHBIC
3aKOHBI U 3aKOHOMEPHOCTH, OJ0KEHHBIE B
OCHOBY JCHCTBHUS Pa3INIHBIX OBITOBBIX
IIEKTPUUECKHUX MPUOOPOB M MIPUHINIIBI HX
paboTsI.

[TporHo3upoBaTh OCHOBHBIE HAIIPABJICHHUS
pa3BUTHS JOMalIHEH pOOOTOTEXHUKH,
TEJICBUICHNUS], CITyTHUKOBOH U COTOBOI
CBSI3H.

AprymMeHTHpOBaTh HEOOXOIUMOCTh
HCIIONIb30BaHUs B OBITY
SHeprocOeperaromux OBITOBBIX IPHOOPOB.
CoOmonaTs Mepbl 6€30IaCHOCTH MIPH
WCTIONIb30BaHUHU OBITOBBIX 3JIEKTPHIECKUX
prOOPOB.

93-
94

Xumust 1 OBIT

XapaKkTepHu30BaTh €CTCCTBEHHOHAYYHBIC
3aKOHBI 1 3aKOHOMEPHOCTH, ITOJIOKCHHEIC B
OCHOBY JICUCTBUS PA3IMYHBIX MOIOIIUX U
YUCTAIIUX CPEACTB, MHCEKTUIUIOB,
XUMHUUYECKHUX CPEACTB

TUTUEHBI U KOCMETHKH.

AHaTU3UPOBaTh STUKETKU PA3TMYHBIX
MUIIEBBIX MPOJYKTOB HA MPEeIMET UX
0€e301IacHOro 1

JTIO3MPOBAHHOTO MCIIOJIE30BAHHUS.
ApryMeHTHpOBATH CBOW BEIOOD MpH
HCITOJIB30BaHNH TOW WJIM HHOW XHUMHUYECKOM
MPOAYKINH B OBITY.

95

CuHepreTuka

XapakTepu3oBaTh CHHEPTETHKY U
CaMOOPTaHU3alHUIO CJI0XKHON CHCTEMBI.
PackpsIBaTh 3HaYCHNE CHHEPTETUKH JJIS
MO3HAHUS MaTEePHUANbHOTO MUpPA U
COLIMAJIEHOTO PAa3BUTHUS OOIIECTRA.
CTpyKTypHpOBaTh MaTepHaIbHBIN MUD U
COOTHOCHTH €T0 YPOBHHU C
COOTBETCTBYIOIINMH pazfenaMu GU3NKH.
XapakTepu3oBaTh (OPMBI ABHIKECHHS
MaTepuy Ha KOHKPETHBIX MpUMepax

97

EcTecTBO3HaHUE N
HUCKYCCTBO

XapakTepHu30BaTh MPaBUIIO 30JI0TOTO
CEUYCHUS U

rnocienoBarenbHocts GudboHayyu u
ONKCHIBATH UX MPOSIBIECHUS B )KUBOU
pUpoJIe.

VYcranaBiamuBaTh B3aMMOCBSI3b OMOHUKH U
apXUTEKTYPHI.

O1eHNBaTh B3aHMOCBSI3b €CTECTBEHHBIX
HayK ¥ HCKYCCTBa U €€ POJIb JJIS UX
pPa3BUTHSL.

98

IIpakTrdeckas padora
Nel0 «3ydyenune
30JI0TOTO CEYEHHs Ha
Pa3IMYHbIX 0OBEKTAX»

BhINOMHATE «30710TOE CEUEHNE» OTPE3Ka,
YEPTUTH «30JI0TOM» TPEYTOIbHUK U
HPSIMOYTOJIBHHUK.

AHanu3upoBaTh NPOU3BEICHHS HCKYCCTBA
Ha MPEeIMET COOTBETCTBUS «30JI0TOMY
CEUEHUIO» U MPAaBUIY TPETeil.




BericTpauBats komno3unuio Gpororpadun
WIH PUCYHKA C YY€TOM IpaBUiIa TPETeil.

VI Bxian coBpeMeHHBIX Maii
YYeHBIX B
¢popmuposanne EHKM

99- | Bxiag poccuifickux CoBepIICHCTBOBATH JINUHYIO

100 | yueHbIX B popMHUpOBaHHE nH()OPMaMOHHO-KOMMYHHUKATHBHYIO
EHKM KOMIIETEHTHOCTD B IPOLIECCE BBICTYIUIEHMUS,

101- | CoBpeMeHHBIE OTKPBITHSA JMICKYCCHH IO UTOTaMITOTO BBICTYIIIICHHSL.

102 | poccuiickuX y4eHBIX OOBEKTUBHO OLIEHUBATH CBOIO

JIEATEIIFHOCTD B ITPOIIecce pPeduICKCHH.




