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IosicuuTe ILHAS 3aNIHCKA

Pabouas nporpamma mo ecrectsoznanmio mis 10-11-ro kiacca cocTasieHa Ha
OCHOBE TpeOOBaHMH K pe3ylbTaTaM OCBOEHHS OCHOBHOMN obpazoBaTenbHOMI
IPOrpaMMBl cpejiHero oliero obpasoBaHus, npeacrasieHHEIX Bo OI'OC COO,
IPOTPaMMBI  (DOPMHUPOBAHHA  YHUBEPCANBLHBIX  Y4YeOHBIX  JeHCTBHH U
HMCTIONE30BAHNEM aBTOPCKOM mporpammel ams 10 — 11 xiaccos O.C. T'abpuensna
«EcrectBo3Hanue» (I'abpuensu O.C. PaGoune nporpaMMel. EctectBo3nanue. 10-11
Kaccel: yueOHo-MeToaudeckoe nocobue / O.C.IaGpuensy, C.A.Clagkos. — 2-¢ U3].,
crepeotun. — M.: JIpoda, 2019. - 110, [2] ¢.)

[ensimu m3yyenuss mHTErprpoBaHHOTO Kypca «EcTecTBO3HaHMe» B cTaplIei
IIKOJIE SBISIOTCS:

* CO3/1aHie OCHOB IEJIOCTHOM HAYYHOM KapTHHEI MHPA;

* (GopMHpOBaHKE NMOHMMaHWS B3AUMOCBA3M M B3aMMO3aBHCHMOCTH €CTECTBEHHBIX
HayK; BIUSHHA €CTECTBEHHLIX HayK HA OKPYXAIOIIYI0 Cpely, 3KOHOMMYECKYIO,
TEXHOJIOTHYECKYIO, COLIMATBHYO H STHYECKYIO CepHl IeATENLHOCTH YeI0BeKa,

* CO3JaHME YCIOBHH JUIi Da3sBUTHA HAaBBIKOB  yueOHOM, MpPOEKTHO —
MCCTIE/IOBATeNIbCKON, TBOPYECKOH JEATENBPHOCTH, MOTHBALMKM OOYYaloIUXcs K
CaMOpPa3BUTHIO;

(hopmupoBaHye YMEHUH aHATH3UPOBATH, OLEHABATH, IPOBEPATH HA JOCTOBEPHOCTD U
000011aTh HAYYHYIO HHGOPMALIHIO;

* TIOIy4eHHe HaBBIKOB Oe3omacHO pabOTBI BO BpeMs IIPOEKTHO —
HCCIIIOBATEIbCKOW M SKCIIEPHMEHTANbHON AesSTEeIbHOCTH, INPH HCIOIb30BAHHN
I1abopaTOpHOro 000PYIOBAHMS,

3ajauaMy IpeIMeTHOro Kypca «EcTecTBO3HaHMe) SBISIOTCS:

- OCBOCHME 3HAHHH O COBPEMEHHOH €CTECTBEHHOHAYYHON KapTHHE MHMpa M METOax
CCTECTBEHHBIX HAayK; 3HAKOMCTBO ¢ HauOoyiee BRXHBIMH HJIESMH U JOCTHUKCHUSIMU
€CTECTBO3HAHMS, OKa3aBIIUMH OIPEEISIONIee BIAUSHAES Ha HAIlK [PEACTaBIEHUS O
IpUpOJIe, HA Pa3BUTHUE TEXHUKHA M TEXHOJIOTUIH;

- OBJaJiecHHe YMEHWSIMH IIPUMEHATH IOJyYeHHble 3HAHUS JUIS OOBACHEHUS
OKPYKaroIIHX SIBIICHHH, UCIIOJIb30BaHUS H KPUTHUYECKOH OLIEHKH
€CTeCTBEHHOHAYYHON HH(QOpPMaUHH, UIi OCO3HAHHOTO OIpeleeHus COOCTBEHHOM
ITO3ULMH 110 OTHOLIEHHUIO K 00CYKAaeMbIM B 00IIIeCTBE MPodeMaM HAYKH;

- TNPHUMEHCHHE eCTeCTBEHHOHAY4YHBIX 3HAHWM B IIOBCEAHEBHOH JKM3HH JJIs
obecrieyeHrs O€30MACHOCTH IKU3HEAESTENBHOCTH, OXPaHbl 3J0POBBS, 3alUTHI
OKpY Karolle cpesbl.

BBelnenne Kypca eCTeCTBO3HAHHUS B CTaplleil IIKOJe BBI3BAHO CJIENYIOLIMMH
MIPUYHAHAMH:

1. Ha BBIXOZE M3 LIKOJBI B CO3HAHUU Y OONBIIMHCTBA BEITYCKHUKOB (hOPMHPYIOTCS
YaCTHBIE HAay4YHBIE KApTHUHBI MUpa: XUMHUYecKas, (uzudeckas, OWoiormyeckas, HO
OTCYTCTBYeT €[uHas eCTeCTBEHHO-HaydHass KapTHUHa, KOTOPYK W IpH3BaHa
GopMupoBaTh Takas AMCIMIUIMHA, KaK €CTeCTBO3HAHHUE.

2. Hapymaercs mnpeeMCTBEHHOCTh MEXIy CpeJHed U BhICUIEH ImKojlod. B
TYMaHUTapHBIX By3ax o00s3aTeNbHBIM sIBIseTCs u3ydeHHe Kypca «EcTecTBeHHO-



Hay4yHas KapTHHA MHpPa», CHHOHHUMOM KoToporo seisrorcs  «Kouuemnmmu
COBPEMEHHOT'0 eCTECTBO3HAHMS.

3. BeeneHne kypca ecrecTBO3HaHUS IIO3BOJIIET pealn30BaTh TaKOH MeXaHH3M
TYMaHH3alHH €CTECTBEHHO-HAYYHOr0 06pa30BaHMS, Kak HUHTErpalHs, 4TO, B CBOIO
OHCpE/lb, IIO3BOJIAET I'yMaHM3MPOBATh 3TO OGpA3OBaHMe IS CTapIIEKIACCHUKOB,
BBIOpABIIMX /ist 06ydenus B 10—1 | kiaceax T'YMaHUTapHBIM MPOGhUITE.

B ocHOBY kypca monoxena unes AHTPOIOLEHTPU3MA, T.€. IOCTPOEHUE Kypca B
JIOTHKE M CTPYKTYpe BOCHPUATHS YYEHHKOM ECTECTBEHHOI'O MHpPa B CHHTE3e
(DHU3MIECKHX, XUMHUECKIX U GHOJIOTHYECKIX IIpeICTaBIIEHUI.

Bonpuioe  BHEMamme (Gomee  25% y4eOHOro  BpeMeHM) ymemsieTcs
OKCIIEPUMEHTY, J1a0OpaTOPHEIM M IIPAKTHYECKHUM paboram. ®I'OC B kauecTse
OCA3ATC]ILHOTO SJIEMEHTa IPM O00y4eHHHM B CTapIIMX Kiaccax IpeIyCMaTpUBaeT
BEITIOJIHEHHE KaXXIbIM YYEHUKOM UHIUBUAYATBEHOIO IIPOEKTA. bes
UCCIICIOBATCIECKUX YMEHHH M HABBIKOB CO3[aTh MPOEKT GYAeT ciokHO. YToGmI
COBCPIICHCTBOBATL 3TH YMEHHS M HAaBBIKM, B KaXIOM y4eOGHHKe pesycMOTpeHa
rnasa «lIpakrudeckue paGote. PaGoTsl, mpeiokeHnble B HEW, MOTYT MOCTYXXHUTh
OCHOBOH JITSl BBINOJIHEHUS! MHAUBHLYaTbHOTO TIPOEKTA.

Mecro npenmeta B yueGHOM Tiane.

[Ipenmer «EcrecTBO3HAHME» BXOIHUT B npeaMeTHYI0 o0nacTk «EcTecTBeHHEIe
Hayku». Pabouas nporpamma paccuurana Ha 207 Y4€OHBIX yacoB (U3 pacuera 1o 3
4aca B Henero B 10 u B 11 kiacce), B T.4. KOHTPOJIBHBIX pabot: 4 yaca — 10 kiacce, 4
yaca — 11 kinace; npaktuyeckux pabort: 19 yacos — 10 kiacce, 10 gacos — 11 knace.

Jlist peanisanuu ranHoi Paboueit mporpammb: HCIIOB3YeTCH:

1. EcrectBo3nanue. 10 xnacc. Yue6uuk. Bazopblii ypoBens (aBrop O. C. 'abpuenss,
M.I".Octpoymos, H.C.ITypermena, C.A.Craaxos, B.M.Cusornasos). — M.: JIpoda,
2019.

2. EcrecTBosnanme. 10 kmacc. Metonuueckoe moco6ue (aBTops! O. C. I'abpuensy,
C.A,Cnanxos).

3. EctectBo3nanue. 11 knace. Yue6uuk. Ba3osbiii ypoBens (aBTop O. C. I'abpuenss,
W.I".Octpoymos, H.C.ITypeimresa, C.A.Cnamkos, B.1.CuBornazos). — M.: Jlpoda,
2019.



Ilnannpyembre (TUYHOCTHEIE, METaIPEIMETHEIE U IIPEIMETHEIE) pe3yJbTaThl
OCBOEHHUSA y4eOHOro npeamera «EcrecTrBo3zHanuey

JInunOCTHBIMU pesynbTaTaMu 00yYeHH eCTEeCTBO3HAHUIO ABJISIOTCS:

B IICHHOCTHO-OPHEHTALHOHHOH cdepe — BocmUTaHMe 9yBCTBa TOPIOCTH 3a
POCCHHACKHE €CTECTBEHHBIE HAYKH;
B TpylOBOH c(epe — TOTOBHOCTD K OCO3HaHHOMY BBIOOPY HayipHeimIel

00pa3oBaTeNBHOM U NPOhECCHOHATBHOIN TPaeKTOPHH;
B [IO3HABATEIbHON (KOTHUTHBHOMH, MHTEJUIEKTYaNbHOM) chepe — yMeHue ynpaBisTs
CBOEH I103HABATENILHON NS TEIbHOCTEIO.

Mertarnpe/MeTHEIMU pe3yIbTaATAME OCBOCHHS IIPOTPaMMEI 110 €CTECTBO3HAHUIO
SIBIISFOTCS:
— OBJMaJicHHe YMCHUAMH M HABBIKAMH pa3lU4YHBIX BHIOB ITO3HABATEILHOM
JACATCNEHOCTH,  NPUMEHEHHA  OCHOBHBIX ~ METONOB  IO3HAHWS  (CHCTEMHO-
MH()OPMAaLMOHHBIA aHAIIH3, MOJICJIUPOBAHUE) JUIS M3YYEHHS PasTHIHbIX CTOPOH
OKPY’KaIOIIEero eCTECTBEHHOI'O MHPa;
— OBJIAIICHUC OCHOBHBIMH HMHTEIUICKTYAIbHBIMU ONEpPALHsIMU: (DOPMYIHpOBAHKE
THIIOTES, aHAIM3 W CHHTE3, CpaBHEHWE, 000OINEeHHe, CHCTeMATH3alMs, BhISBJICHNE
IIPUYHHHO-CIIEICTBEHHBIX CBA3EH, IIOMCK aHAIOTOB;
— (opmuposanme ymeHHil reHepupoBaThb MAeH W OTIPENIENIATh CPEeJCTBa,
HEOOXOIMMBIe ISl UX Peau3arii;
— (opMHUpOBaHNE yMEHHH ONpeNeNaTh LEeMd W 3aMaum JeATEJILHOCTH, @ TaKXe
BBIOMpAaTh CpEACTBA pealm3alud 5THX ILelell U NPUMEHSATh Ha MPaAKTHKE;
(GopMHEpOBaHHE YMEHMIl HCIIONB30BaTh Pa3IMYHBIE HCTOYHMKH JUIS IOJNyYEHHS
€CTECTBEHHO-HAYYHOH UHMOPMALIUK U TIOHUMAHKS
3aBHCHMOCTH OT CONEPKaHHS ¥ (HOPMBI NpPEeCTaBICHHOH HHGMOPMALMU W Teleil
ajipecara.

IIpeaMeTHBIMU pe3ybTaTaMu H3y4eHHS eCTECTBO3ZHAHMUS:

BeimyckHuK Ha 6a30BOM YPOBHE HAYYHTCS:
- ACMOHCTPUPOBATE HA NPHMEpax poJib €CTECTBO3HAHHS B PA3BUTHH YelIOBEYeCKOil
UYBHIIA3ALUY;
- BBUACIATE IEPCOHANBHBIA BKJIAJ BEJIMKMX YUEHBIX B COBPEMEHHOE COCTOSHHE
€CTCCTBEHHBIX HAYK;
- IPaMOTHO IPUMEHATH ECTECTBEHHO-HAyYHYI0 TEPMHHOJOTHIO IIPU ONUCAHHUH
SIBIICHHH OKPY>KaIOLIero MUpa;
- ODOCHOBAHHO MPUMEHSTH NMPUOOPHI AT U3MEPEHHs WU HaOMIOICHUS, HCIONB3Ys
ONMCaHHUE UK MPEUI0XKEHHBIN aJITOPUTM 3KCIIEPUMEHTA C IENBIO TTOTyYeHUs 3HAHMUI
00 00BeKTe U3yUeHUs;
- BBUIBJIATH XapakTep sBJICHHH B OKpyXKaloUled cpene, MNOHUMATH CMBICH
Ha0ITIOZIaeMBIX TIPOLIECCOB, OCHOBBIBAsACH Ha €CTECTBEHHO-HAYYHOM 3HAHUM,
- MCIOJB30BaTh [UIA ONHCAHMS XapaKTepa IPOTEKaHUS IPOLECCOB (PU3HUECKUE
BEJIMYHHBI U ICMOHCTPHUPOBATh B3aUMOCBSA3b MEXKIY HHUMHU;
- OCYLICCTBIIATE MOACTHPOBAHHE MPOTEKaHUs HAOIIOJAeMBIX IPOLIECCOB C YYETOM
TPaHUI IPUMEHUMOCTH HUCIIOIB3YEMBIX MOJIEIIEH;



- KDUTHYECKH OLEHMBATh, MHTEPIPETHPOBATL U  OGCYKIATH uHbopMaIuIo,
conepikaryrocst B coobmenusx CMH, pecypcax Murephera, Hay4HO-TIOIIYISPHEIX
CTaThiX C TOYKM 3PCHHUS €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH; HENaTh BBIBOIBI Ha
OCHOBE JINTEPATYPHBIX JaHHEIX;

- UPWHHMATe apryMeHTHPOBAaHHBIE pELIEHHs] B OTHOLICHUH IIPUMEHEHHS
Pa3HO0OPa3HBIX TEXHONOTHH B IPODECCHOHANBHON NeSTeILHOCTH i B OBITY;

- M3BICKAaTh W3 ONMCAHMS MAaIlMH, NPUGOPOB U TEXHHUYECKHUX YCTPOMHCTB
HEO0OXOMMBIEe XapaKTePHCTHKH IS KOPPEKTHOT'O UX HCIIOJIE30BAHMUS;

- OOBACHATH NPUHIMUIIBI, TIOJIOKEHHBIE B OCHOBY paboThbI IPHOOPOB;

~ OPraHM3OBLIBATE CBOKO ACATENBHOCTH C Y4ETOM NIPHHLMIIOB YCTOHUMBOTO Pa3BHTHS
CHUCTEMBI IIPUPOAA—O0IIECTBO—4ENIOBEK» (OCHOBBIBASACH HAa 3HAHUSX O nporeccax
epeHoca M TpaHCGOpMalMH BELIECTB M OSHEPrHil B OKOCHCTEME, Pa3BUTHU H
DYHKUHOHHPOBaHUM GHOChEpB; O CTPYKTYpe IONYISLMH W BHIA, ANalTaI[UIX
OpPTaHMW3MOB K cCpefle  OOWUTAaHUS, CBOMCTBAX  DKOJOTHYECKHX (baxTopoB;
PYKOBOACTBYACE NPHHLUMIAMU pecypcocOepexenus 1 6e30macHoro NmpHUMeHeHHs
MaTepHajoB U TEXHOIOTHH; COXpaHsis GHONOrHyecKoe pasHoobpasie);

- O00OCHOBBIBaTH TPAKTHYECKOE HCIIONB30BAHME BENIECTB W  HX peakuuii B
NPOMBILIICHHOCTH ¥ B OBITY; OOBACHSATH POJIb ONpPEENeHHBIX KJIACCOB BEINECTB B
3arpsI3HEHUH OKPYXKAoIle# cpesl;

- JIeHCTBOBATH B pPaMKaX NPaBUI TEXHUKH OE30MACHOCTH ¥ B COOTBETCTBHH C
WUHCTPYKIHSAMH II0 IPUMEHEHHIO JIEKApCTB, CPEICTB OBITOBOM XHMHH, OBITOBBIX
DIIEKTPUYECKHX TPUOOPOB, CIOKHBIX MEXaHH3MOB, MTOHHUMAs €CTECTBEHHO-HaYYHEIE
OCHOBEI CO3/IaHHUS MTPEINMCAHNN;

- (GopMHpOBaTh COOCTBEHHYIO CTPATETHIO 3A0pOBbecOeperarero (PaBHOBECHOIO)
MATAHUA C y9eTOM OHOJOrMYeCKOH Leeco06pasHOCTH, PONTH BELIECTB B MUTAHUI I
KU3HENEATENILHOCTH XKUBBIX OPraHU3MOB;

- OOBSACHATH MEXaHH3M BIIUSHUS Ha XHBEIE OPraHH3MEI 3JIEKTPOMArHUTHBIX BOJIH U
PalMOaKTUBHOIO  M3NY4YCHHUS, a TaKXKe JIeHCTBHS  ajIkorojs, HUKOTHHA,
HapKOTU1ECKUX, MYTareHHBIX, T€PATOTEHHBIX BEIIECTB HA 370POBbE OpPraHU3Ma U
3apOJBIIIEBOE PA3BUTHE;

- BBIOUpAaTh CTPAaTerHIO IOBENEHHS! B OBITOBBIX M UpEe3BBIYANHDIX CUTYalIUsAX,
OCHOBBIBASCh HAa TIOHMMAaHWM BIHMSHHA Ha OPraHU3M dYeloBeKa (DH3UYECKHUX,
XUMHYECKHX U OMOTIOTHYECKHX (PAKTOPOB;

- OCO3HAHHO JEHCTBOBaTh B CHTyallu BBIOOpA MPOAYKTA WM YCIYTH, NPAMEHSS
€CTECTBEHHO-Hay4YHbIe KOMIIETEHIIHH.

BeinyckHuk Ha 6a30B0OM ypOBHE MOJTYYHT BO3MOKHOCTE HAYYHTHCS

- BBINOJHATH CaMOCTOSTENbHBIE OKCIEPUMEHTHI, pAaCKpPLIBAIOLIME ITOHUMAHUE
OCHOBHBIX ~€CTSCTBEHHO-HAYYHBIX IOHATMH M 3aKOHOB, cOOJIIOfIas IpaBUia
OesonmacHOM paboTHl; INpeACTaBIATh IMONydYEHHBIE pe3ylIbTaThl B TAOIUYHOMN,
rpaduuecKoil MM TEKCTOBOH (opMe; HeaTh BEIBOJABI HA OCHOBE MOMYYEHHBIX M
JIUTEPATyPHBIX JIaHHEIX;

- OCYILIECTBJIATH CAMOCTOATENBHBIA y4eOHBIN MPOEKT WJIM MCCIIEeN0BaHHE B 00IacTH
€CTECTBO3HAHKSA, BKIIIOYAIOIIMNA OIIpe/lelIeHHe TeMbl, IMOCTAHOBKY ILeIM W 3a/ad,
BBIIBHKEHHE THIIOTE3B M IIyTEH €€ JKCIEPUMEHTANbHOH IPOBEPKH, IPOBENEHHUE



OKCIICPUMCHTA, aHAlU3 €ro pe3yJbTaToB C YI€TOM MOTrPELIHOCTH H3MEpEHUs,
(hopMyupoBaHHe BHIBOTOB H TNIPEACTABIEHHE TOTOBOTO  WH(OPMALUOHHOIO
TIPOZIyKTa;

- obecyxnats CYWECTBYIOIHE  JIOKANBHBIE M  PErHOHATBHEIE IIPOOIIeMEL
(oKoJIorHYeckue, SHEPreTUYECKUE, CHIPLEBBIE U T.11.);

- 0BOCHOBEIBATE B JHCKYCCHH BO3MOYKHEIC IIyTH HMX PEIIEeHUs, OCHOBLIBASICh HAa
CCTECTBEHHO-HAYYHBIX 3HAHUSIX,

- HaXOMHUTE B3aUMOCBA3H MEXIY CTPYKTYpOii 1 (yHKuHeH, npuYHHON K CIIEJICTBHEM,
TE€OpHeH ¥ (aKTaMu IpH amamm3e MPOONEMHBIX CHTYalMH u 0GOCHOBAHHUY
[IPUHHUMAEMbIX pEIIeHUH Ha OCHOBE CCTECTBEHHO-HAYYHBIX 3HAHMMN, MOKAa3bIBATH
B3aMMOCBA3b MEXKIY OONACTSMHU eCTeCTBEHHBIX HayK.



Conep:xanune yueGHoro npeamera «EcTecTBo3HAHHE.
10 xnace.

L. Benenue (4 )
Beenenue B ecrecTBO3HaHme. Ilpupona-cpena oOMTAaHMS W MCTOUHHK IKU3HM
HeoBeKa. B3aMMOOTHOIIEHHs 4eloBeKa M NPUPOJBL, WX auanekTka. [lpupoma —
VICTOYHHK TBOPYECKOT'O BIOXHOBEHHS JiesTeNel HCKyCCTRa.
EcrecTBosHanue — enmHCTBO Hayk o mpupome. Marepus u dopmBl  ee
CylleCTBOBaHUSA. [lhanekTika ecTecTBo3HaHMS. OCHOBHBIE OTANlBI €r0 pa3BHUTHSL.
llousATHE O €CTECTBO3HAHMH, KAK CHCTEME HayqHBIX 3HAHUH O IpHUPOSIE.
HemoncTpamun. BuneopparmenTs! (Mons cenbcKOX03siCTBEHHBIX YTOJUH, Kapbephl
ATs DOOBIMU YIJIS U PYJbI, METAUIYPrUdeckue KOMOUHATEL, Ta30- U HepTenpoBOIEI,
$notmman, I'DC, TOLl u ADC, mnocnencTsus 3eMICTPSICEHUH u LyHaMH,
MCHE3HYBIIME BHJBl PACTCHHH W JXKMBOTHBIX); PEHPOAYKUMHM KAPTHUH BEITHKHX
XYMOXKHHUKOB C MEU3aXaMu U JpyruMu obowsekramu npupoas! ([lumkuna, JleBuTana,
AiiBazosckoro, OoHa u 1p.); My3sIKanbHBIE (BParMEHTHI, IOCBSAIIEHHBIE SBICHMAM
npuposl (Yakikosckuii, Cen-Canc, berxosen u ap.).
IlopTpeTsl  y4eHBIX-€CTEeCTBOMCIEITaTeNed,  BHACODPArMEHTH 110  HCTOPHH
BO3HUKHOBEHHS U Pa3BUTHS QDU3UKH, XUMHUH U OMOJIOTHU

II. ~ EcrecTBo3HaHHe H MeTOAbI NO3HAHHUS Mupa (16 u)
B3anmocBs3b Mexkay HAYKO#H M TEXHOJIOIHAMH
Vcropust usydenust mpupogpl. IIporpecc B e€CTECTBEHHBIX HayKaX M €ro BKJIaq B
pa3BUTHE UWBMIM3AlMK. MeTo/ibl HaydHOTO II03HAHUS M HMX COCTaBJSIOLIHE:
HaOoleHKe, M3MEpeHHe, OKCIIEPUMEHT, MOJEIMpPOBAaHHE, TMIIOTE3a, BBHIBOLL,
nocTpoeHue Teopuu. POpMBI NO3HAHMA: HAydyHOe M HeHayuyHoe. J[Ba ypoBHs
Hay4HOTO ITO3HAHUS: OMIMPUYECKUH (IyBCTBEHHBIH, OIBITHBIA) M TeOpeTHYeCKuUit
(paunoHanbHbli). MosieMpoBaHie Ha TEOPETHYECKOM yPOBHE IIO3HAHHS W THIIBI
Mozened  (upeanpHas, — aHaJOIHs, MaTreMatuyeckas). Polb  MBICIEHHOTO
OKCIIEPHMEHTa M MaTeMaTHYeCKOT0 MOJEIHpPOBaHMS B CTAHOBJIIEHHH W DPa3BUTUU
€CTECTBEHHBIX HayK. OyHIaMeHTalIbHbIE TIOHITHS €CTECTBO3HAHMUS.
SI3bik ecrecTBO3HAHMNA. Buonorus. buonornyeckas cucreMaTHKa U ee Ba)KHeHIIHe
TaKCOHBI. buHOMUHanbHast HoMeHkatypa. [lonsatue Buma. CucTeMaTHKa YKUBOTHBIX.
[Tonsitwe mopoxsl. Cucremaruka pacrenuit. [loHsTHe copra. Buonormdeckas
HOMEHKJIaTypa — OCHOBa NPO(QECCHOHANBHON JesITeNbHOCTH. XUMHUs. TpUBHAILHBIE
HazBaHusA. PanuvonanbHas  HoOMeHKIaTypa. MexayHapoaHas  HOMEHKIATypa
HIOTTAK.
XUMUYecKHe 3JIEeMEHTHl M IPOMCXOXIeHWe HX HaszBanud . Kiaccuduxanus
HEOPraHM4YEeCKHX BEIIECTB (OKCHJIbI, KHUCIIOTHI, OCHOBAHHS, COJM) W IPUHIIAIIEI
oOpa3oBaHUs WX Ha3BaHWH. Dusuka. EquHUIEI H3MepeHns PU3NYECKUX BEJTUMYMH HA
Pycu. EnunHuns! u3MepeHus QU3NYIECKUX BEJIHYHMH B HEKOTOPBIX APYIMX CTpaHaX.
MexnynapoaHas cucTeMa eAWHHUI] W3MepeHHs Qusuueckux BenuuuH — CU,
OcHOBHBIE U TIPOU3BOJHEIE eIUHUIIBI H3MepeHus pusndeckux Benuunn CH.
EctecrBeHHOHAy4YHbIe TNOHSITHS, 3aKOHbI H TeopuH. EcTecTBeHHOHAy4HBIE
nousaTusi. KoHKpeTHBIEe M aOCTpakTHBIE €CTECTBEHHOHAYUYHEIE TOHITHS. 3aKOHBI



€CTECTBO3HaHMs.  EcrecTBeHHOHayuHble Teopuu. OmucaTelbHBIE TEOPUH H
00bsCHUTENBHBIE TeopuH. [IporHo3upyIommas pob €CTECTBEHHOHAYYHBIX TEOPHI,
EcrecrBennonayynas xapruna mupa. Kapruner mupa: peJMruo3Has, ObIToBAS,
XynoxecTseHHas. EcrercBennonayunas kapruna mupa (EHKM). Deomonns EHKM
M €¢ OTalbl: apuCTOTENSBCKUH, HBIOTOHOBCKHUM, SHHINTEHHOBCKAas peBOIONHA.
IIpUHIMIIBI  TIO3HAHWS B  €CTECTBO3HAHMM: COOTBETCTBMS, JIOIONHHUTEIBHOCTH,
IPUYHHHOCTH, CHMMETPHH.

Mupel, B KOTOpBIX MbI kHBeM. [IpuMepsl CHCTEMATH3aUWd M HArJISIHOTO
TIPE/ICTaBICHNS HayIHOrO 3HAHMA: IPOCTPAHCTBEHHO-BPEMEHHbBIE XapaKTEPUCTUKH
(HAHOMHUDP ¥ MHKPOMHD, MakpoOMHp, MeramMup). I'paHHUIIEI MUPOB H yCIOBHOCTB 9THX
rpanuil. Pojb HaydHBIX JOCTHKEHWM B CO3MaHMM HOBBIX TEXHOIOTWH. DBOJIOIMS
TeXHONOTHH. Ilpubopel must W3ydeHHs MHUPOB, HX OHBOMIOLUS OT CBETOBOIO
MuKpockorna P.I'yka mo  ckanupyromero TyHHenpHOro wmukpockona (CTM) wu
aTOMHO-CHIIOBOr0 MuKpockona (ACM). MonekynspHoe pacrio3HaBaHHe U ero poJib B
NpUpoJie ¥ KU3HU yestoBeka. Kommbrorepsl Oy ayiero.

JleMoHCTpanmu. IToptpeTer YYEHBIX- €CTEeCTBOUCIIBITATENICH (I'.I'amunes,
H.Menneneesa, I Mennens, H. bexerosa, M. ®apanes), pasnudnsle MaTepuaibHble
Gusnveckne (dreKkTpodopHas MalldHA — MOJEIb MOJHHH, KpUCTAJUIMUECKUE

PeIIeTKH pPa3sIMYHBIX THUIIOB), OHOIOrMYecKHe (MYJSDKH IBETOB, OpPraHOB Teld
yesoBekxa), reorpapudeckue (rnobyc, Kapra, TETypHiA),

XUMUYECKHe (IIapocTep>KHEBble W OOBEMHbIE MOJENH MOJEKY] pasIMdHBIX
BeecTs). Crnaiibl ¢ MosieNIIMH CTpoeHus atoMa Tomcona u Pesepdopaa.
OTHOCHUTENBHOCTh IOHATHS IIYCTOTBL. PasnnyHble (U3MYECKHE, XUMHUYECKHE W
buonorndeckue Momenu. Iloprpersr Apucrorens, K.JIuames, Y. JlapsuHa;
BH/ICO(ParMeHThl C TAKCOHAMU B OOTAHHMKE M 300JI0THH M IPUMEPHI CUCTEMATHKHU
OTHENBHBIX pacTeHHH M OKMBOTHBIX. Tabmuua, ciaiin wid BHmeo(pparMeHT
«Homenknatypa MIOITAK»; TaOuuubl Wid Claifbl ¢ aHUMALUsAMH 10 OOIIMM
NpuHOMIaM o0pa3oBaHMs Ha3BaHMH BaXKHEHIIMX KJIACCOB HEOPraHMYECKHX
COCIMHEHHUH — OKCHJIOB, KMUCJIOT, OCHOBAHHS, COJEll, - U MX KJIaCCH(PHKALIHH.
[Toprpetsr Oma, Kynona, Heroroma, DiHmTeiHa M 1Ip.; TaONUIBI OCHOBHBIX U
npousBoaHbIX enununl CH; nunamudeckue Buaeo(hparMeHTH, HUTIOCTPHPYIOIIHE
BaXHEHINHE TMOHATHS (UMK INPUMEHHUTENEHO K TEMe YpOoKa;, Clai[ WK
BuaeoparmenT «Crapopycckie eIUHHIBI HM3MEPeHHs HEKOTOPBIX (U3UYECKHX
BeTMUUHY. TabIuIBl U BUAeOdPAarMeHTh], WILTFOCTPUPYIOIINE BasKHEHIIE TOHSTHS,
3aKOHBl M TEOPHH €CTECTBEHHOHAYYHBIX AUCLMIUIMH IO KYypCy OCHOBHOM IIKOJIBI.
BuneothparMeHTE! ¥ ClIaliIbl 110 3BOJIFOIUH MHUKPOCKOTIIOB.

JIabopatopusle onbIThl. 1. [TocTpoeHre paBHOCTOPOHHUX TPEYTOJBHUKOB U3 CITUYEK
Ha IUIOCKOCTHM M B IpocTpaHcTBe. 2. MiumrocTpamusi NpUHLUMIIA COOTBETCTBHS. 3.
Mojenupoande  NpuUHUMNA  pabOThl  CKaHUPYIOLIEro  MHUKpockoma. 4.
JlokazaTenscTBO O€IKOBOM MPHUPOAEI (HePMEHTOB.

[TpakTuyeckas pabora Nel. DMmupudeckoe Mo3HAHHE B U3YYEHHH €CTECTBO3HAHMSL.
[TpakTueckas  pabora  Ne2. IlocTpoeHMe  NPOCTPAHCTBEHHBIX  MOAEJEH
HEOpPraHUYeCKUX U OPraHUYeCKHX COeIMHEHUH B COIIOCTABICHHHU C UX CBOWCTBAMH.
[Ipaktudeckas padora Ne3. HaGmonenue 3a ropsuiei ceedoi



IIpaktuueckas pa6ora Ne4. Habmomenue 3a M3MeHeHHEM TEMIIEPATYPEI JILJId U ero
COCTOSTHHEM IIpY HarpeBaHUU

III.  Meramup. OcBoenne kocmMoca u ero POJIb B KM3HH YejioBeyecTBa (9 u)
XPOHOIOTUsl ACTPOHOMMYECKUX IPEeCTAaBICHHN M OTKPBITHHA: T'€OLEHTPUYECKas
CHCTEMa MHUDPA; aHTPONOLUEHTPUYECKAsi CHCTEMA MUPA; FeHOLEHTPUIECKas CHCTEMA
MUpa. ACTPOHOMBI 16-19 B.B. M HX BKIJIa/l B pa3sBUTHE IIpe/ICTABICHM 0 BeeleHHOIA,
BcernenHas: Teopust BO3HHKHOBEHHS, CTPYKTYpa, COCTaB, 3BONOLL AcTpoHOMHUS
KaK Hay4qHBI (DYHIaMEHT OCBOEGHHMS KOCMHYECKOTO IIPOCTPAHCTBA. KOCMOIOTHS.
Bknang oreuecTBEHHON HayKH B MHpPOBYH) KOCMOJIOTHIO. PakeroHocuTeny,
MICKYCCTBEHHBIE CIyTHHUKH, OpOMTalBHBIE CTaHLHUH, IUIAHETOXOMbl. OpOUTaIbHAs
acTpoHoMuyeckas obcepBatopusi (OAO). Hcrons30BaHme CIyTHHKOBBIX CHCTEM B
chepe UHGOPMAIMOHHEBIX TexHOJIOTHH. COBPEMEHHBIE HAYYHO-HCCIIE[0BATENBCKIE
[porpaMMel [0 H3YyYEHHMIO KOCMOCa M MX 3HauyeHue. [IpoOieMmbl, CBS3aHHBIE C
OCBOCHMEM KOCMOCA, U yTH UX pelueHus. MexyHapoaHoe COTPYIHUYECTBO.

IV.  O6osouxu 3emun: mutocdepa, ruapocdepa, armocdepa (12 4)

Crpoenne 3emun. JIutocepa. Buyrpennee cTpoeHHe 3eMIM U €€ XUMHUECKHI
cocrtaB. Crpoenue u coctaB jurochepsl. MUHEpaIbl U TOPHBIE TOPOABL. PymEL.
Jlutocdepnbie  muTel.  3emmerpsicenus. Illkama Puxtepa. MHTeHCHBHOCTBH
semiieTpscenuil. [lynamu.

I'napocgepa. Oxeannr m mopsi. CocraB rumpocdepsl. MupoBoii oxean. Mops.
Hertumwynbie mops:  CapraccoBo, Kacmmiickoe u Apansckoe. Tema Mopst B
MIPOU3BEJICHUSX MUPOBOH Xy I0KECTBEHHO KYJIETYPHI.

Boawbl oxeanoB m mopeii. XuMHueckuii cocTaB MOPCKOH M OKEAHHYECKOH BOJIEL.
Ipomuiire. Jlen B oxeane. I'pennannus. Aurapkruga. J{BwkeHue Boj MHpPOBOro
okeaHa. [IpunuBEl M oTIUBEL. Mopckue Tedenus. TUIIBI KIUMAaTa.

Boabl cymn. Boxer cymm 1 ux knaccuduxanus. Pognuku. leitsepsl. MunepasbHble
BOABl M HUX KJIacCH(UKAIHS. IIpobnema mpecuoi#t Bomel. Ozepo baiikai.
Kapcrosele sBIeHHs ¥ 00Opa3oBaHMe CTAJIAKTHTOB M CTAJIATMUTOB. AHOMAJbHEIE
CBOMCTBa BOJBI U UX 3HAYCHHE B MIPHPOJIE. ,
Atmocdepa. Iloroma.  Atmochepa u ee cocraB. BeprUKalbHOE CTpOEHHE
arMoceprl:  Tpornocdepa, cTpaTocthepa, mesocdepa, Tepmochepa, sk30chepa.
CocraB Bo3myxa. O30HOBBIE IBIPBl U IaPHUKOBBIM 3(dekt. IToroma U KiIUMar.
AtmocdepHoe aabienue. Berep. At™ochepHoe nasinenue. KecconHas wu
BbICOTHAs Oone3Hu. L{MKIOHBI M aHTHIUKIOHEL. ATMOCdepHBIe (poHThL. Berpa u ux
BUJBL: IIKBAaJ, CMepd, aHTHIIaccat, raccar, Opus, ¢eH, 0opa, CHPOKKO, MYCCOHEI,
Tal(yHBI, yparasbl, CMEPYH, TOPHAJIO.

[lIxana bodhopTa.

Buaxnocre Bozayxa.  BrnaxsocTe Bozayxa. Ilcuxpomerp u I'mrpomerp. Touka
pocsl. Obnaka, ux ¢opmsl U pazMepsl. Tyman. Ocaaxu U uxX TUIEL. Pagyra.
HemoHcTpamuu.  OOpa3isl pyA, MUHEPAIOB U TOPHBEIX MTOPOA, du3ndecKkas KapTa
I10JIyILIAPUH, aTIIachkl.

KapTpl: Mopckux TeueHuid, pusudeckue kapTel Mupa U Poccurickort @enepanuu.



Buzneodparmentst u dpororpaduu mo teme YpOKa: CTpoeHHEe 3eMIIH, 3eMIIETPSICE NS,
UYHaMH, pasiIMHBIE OKeaHbl W MOps, alicOepru, MOpCKHe TedeHws, POIHUKH,
re#sepel, osepo baiikan, KapcToBEle sBIEHMS (CTanakTHTBI M  CTAaNarMuTEI),
atMocdepa U ee COCTaB, [UKJIOHBI U AHTHLMKIIOHEI, BBl BETPOB, TyMaH, paiyra,
OCaJIki pasyIMYHBIX THNOB. Penpomykimu kaprun - W. Aiieazopckuii «JleBAThIi
Ba», 1. JleButan «beper CpennzeMuoro Mopsi», M. lllumkun «Ha Gepery mopsiy», JI.
Jlaropro «Mope», A. Prito «Ha TrolryboM IpocTope»; hparMeHTH MY3bIKaTbHBIX
npoussenenni - H. Pumckuit-Kopcakos «Cankon, K. JleGroccu «Mope», M. Pasens
«Jlonka B okeaney u3 cbopHuka «3epkanay, [1. YaiikoBckuii «JIebennHOE 03epon, M.
Mycoprekuit  «CHerypoukay. IIpeBpaenus HEPacTBOPUMBIX KapOOHATOB KallbIUs
¥ MarHus (CpeHMX colieif) B pacTBOPHMBIe THJPOKapOOHAThl (KHCIBIE CONH) U
obpaTHO — mpuYMHA 0GpPA30BAHUS CTANAKTUTOB M CTAIArMETOB, MonenupoBanue
napHukoBoro a¢dexra. IIpuGopsl: mis u3MepeHus aTMOC(HEpHOro 1aBlIeHUS
(6apoMeTpeI), 111 H3MEpPEHNs BIAXKHOCTH BO3LYXaA (rurpomeTpsl).

JlaGopatopHsle onbiTel. 1.M3yuenue cocrasa rpanuTa. 2. MonenupoBanye BEICOKO
IUIOTHOCTH BOAB! MepTBoro Mops. 3. Paciupenye Bojsl IpH HArpeBaHMUH.
IIpakTiyeckas pa6ora Ne 5.M3ydeHne KOMIEKIMK rOPHBIX nopon

IIpakTideckas pabora Ne 6. MsyueHue [1apaMeTpOB COCTOSHUS BO3/yXa B KaOuHeTe.

V. Makpomup. Hayka 06 okpy:xaromeii cpese. buocdepa. (23 4)

/KH3Hb, NPH3HAKH JKHBOTO M MX OTHOCHTEILHOCTD. OcHoOBHBIE CBOMCTBA
KUBOTO ~ OpraHM3Ma: eIMHCTBO XHMHYECKOTO cocTaBa, OOMEH BEIIeCTB,
CaMOBOCIIPOM3BENICHUE, ~ HACNE[CTBEHHOCTb, M3MEHYHBOCTb, pPA3BUTHE M pOCT,
PasIpaXUMOCTb,  OUCKPETHOCTDH M LEIOCTHOCTD, YHEPrO3aBHCHMOCTE.

JXKussle CUCTEMBI, KaK CaMOYIPaBIIAOIINECS, CaMOpEryIUpYIOIIHecs,
CaMOOpraHU3YIOIIMECA CHCTeMBI. Tpu Hauana TepMouHaMuKy. [loHATHE 3HTpOIHH.
IIpoucxoxaenne xu3uu na 3evmste. OCHOBHbIE TUIIOTE3HI IPOUCXOXKIEHUS XU3IHU
Ha 3eMIle: KpealMOHH3M, THIIOTe3a CaMOIPOM3BONBHOIO 3apOXKICHHS SKU3HH U3
HEXHMBOT0, KOHIIEIMA OMoreHe3a, TUIoTe3a NaHCTIEPMUHL.

I'uroTe3a NMPOUCXOXKACHUS XU3HU IyTeM OHOXMMUYECKON DBOJIOINH (runoresa
Onapnxa—Xonzetina). JIMCKyCCHS O BO3MOXHOCTH CYIECTBOBAHMS BHE3EMHbIX
LHMBUIIU3ALMH.

XHMHYECKHH COCTaB KJIETKH. XMMHYECKas OPTaHMU3allds KIETKH Ha aTOMHOM —
BNICMEHTHOM, -  ypoBHe. MakpoaneMenTsl. MukposiemeHTsl. MojeKynsSpHEIit
YPOBEHb XMMHYECKOH OpraHM3alid KJIeTKH (MOJICKYJSIDHBIH COCTAaB KIETKH).
Heopranudyeckue coequHeHuss kietku. Boma um ee poub. MunepanpHBlEe COIH.
Opranuyeckne BeuecTBa KIETKH.

YpoBHH opranuzaunu ku3uu. KieTouHslit ypoBeHs OpraHu3aluy XH3HM Ha 3eMie.
TxaneBsi yposeHb. THWIIBI TKaHe# XUBOTHBIX (JMHUTETHANBHAS, COEIUHUTENbHAS,
MBIIICYHAsI, HEpBHAs) M pacTeHuil (oOpazoBareibHas, IOKPOBHAS, OCHOBHAS U
npoBozsimas). OpraHHelif ypoBeHb. OpraHu3MeHHBIH ypoBeHb. [lOMyISIHOHHO-
BUZIOBOM ypoBeHb. buoreonenoruuecknit ypoBeHb. buonenos.  Buocdepnbiit
YPOBCHB.



IIpokaproTel H 3yKapHOTHL IIpokapuoTel u 3ykapuoTsL. bakrepun wu ux
Knaccuukanus: mo ¢dopme (Garuisl, KOKKH, CITHPMIIIBI, BUOPHOHBI), [0 THUITY
MUTaHHUS  (CAanmpO(UTE, NApasHTs), 1O OTHOLICHHIO K Kuciopogy (aspober,
aHa’poObl). OcoGeHHOCTH CTPOEHHs Oakrepuit U ux xu3HenmesTensHOCTH. Pob
OakTepudl B IpUPONE U SKU3HH UellOBEKA. Inanobakrepun (cuHe-3eieHbBIe
BOJIOPOCIM) ¥ OCOOEHHOCTH WX CTPOEHHS W KHU3HENEATeNBHOCTH., Ponp
LaHoOaKkTepuil B ipupose. CTpoeHue KiieTkn SYKapHOTOB.

Kaerounas reopus. Ipocreiimme. Bupycel. Knerounas teopust u ee mosnorxenus.
ITpocreiiime: xryTukoBble, pecHmuHBIE, aMeGoMIHBIe. 3HAUCHME IIPOCTEHIIINX B
MpUpone M JKM3HM  4YenoBeka. Bupycsl. CTpoeHne u  ocoBeHHOCTH
KU3HCACATCIIBHOCTH BUPYCOB. BupycHrle 3a6oneBanus uemosexa. BUYU u CLIMIT,
I'puber. Poss rpuGoB B mpupoze 1 B X03sicTBe JemoBeka.

ITonsitne Guosiornueckoii HBoJaOUMH. DBOMIOLHOHHAS Teopusi. [lousTue
Ouonornyeckon SBOJIFOLIUH. JurensHoCTS, HeoOpaTUMEIH Xapakxrep,
HalpaBICHHOCTE 9BOMIONKH. OCHOBHBEIE HANpPaBIECHUS SBOJIONMHA. BHOTOrMYecKuil
nporpecc. bruonornyeckuit perpecc. AHTPOIIOTeHE3 U €r0 ATATIEL

[IpeanocbuIky co3anms 9BOMOLMOHHOMN Teopru Y./lapsuna. Jlorndyeckas cTpyKTypa
JlapBUHA3MA (M30BITOYHAS HHTEHCHBHOCTD PA3MHOMKEHHMS, Ooprba 3a cymiecTBoBaHMe
M €C  BHIBL, €CTECTBEHHBIH  0TOOp).CHHTeTHYeCKas TEOpHS  DBOJIOLHH.
MuxposBooLus. Bunoobpazosanue (reorpaduueckoe 1%}
3Koyoruyeckoe).MakposBomonust.  JIBUKYIIHE CHIIBI  BOJTIOLIHH MY TallMOHHEI#
TTPOLECC, IOMyIALHOHHBIE BONHEI, H30MSUMA. DOPMBI €CTECTBEHHOro OTHOpA:
CTAaOMITH3UPYFOIMH, ABIKYIIAH, TH3PYITHBHBIM,

CoBpemennbie Meroxbl mnomiep:xaHusi  ycToHUMBOCTH OMoreoueHozoB u
HCKYCCTBEHHbIX 9KOCHCTEM

[lonatue skocucremsl. Buoton. BuoreHos. BuoreoneHos, crpyktypa u ocHOBBI
GyskMoHUpoOBaHuL. OTaH4Hs OHoreoneHo3a oT skocucTeMbl. HecTaGUIbHEIE W
CTAOUITBHBIE SKOCHCTEMEL. BHOTeOXUMHYECKHE MOTOKH. Kpyrosopots! Bemectsa.
[IpHHIUIBL  YCTOWYMBOCTH  GHOTEOLEHO30B. Hayunble ocHoBEl co3manust wu
MOMIEPKAHUS  MCKYCCTBEHHBIX  OKOCHCTEM. IIpOM3BOJICTBO  pacTHTENbHOH H
KUBOTHOBOMYIECKOH IPOLYKIIMU: MPOOJIEMbl KOJIMYECTBA M KauecTsa. Knacrepusrii
IOJIXOJ] KaK CIIOCO0 BOCCTAHOBIICHUS GHOr€OXUMHUYECKHUX [TOTOKORB B MCKYCCTBEHHBIX
dKOCHCTeMaX. AHTHOMOTHKH, NECTUIMJBI, CTUMYIATOPHI pOCTa, yIOOpeHuss u ux
NPUPOIHBIC aHanory. IIpobiiema yCTOHIHBOCTH FOPOICKUX DKOCHCTEM.

ITnmesbie nenu. Jxosorus. IKoaorudecKue hakTOphI. Tunomoruss uBbIX
OPraHU3MOB SKOCHCTEMBI: IMPOMYICHTHI, KOHCYMEHTEI, PeIyLeHThl (campoduTs).
ABrotpodsl.  I'eteporpodsl.  IToHSTHE O MHINEBBIX (Tpodudeckux) wensx
Onoreouenosa. ITumesas uens. J[Ba OCHOBHBIX THMA TPOQUUECKUX Liened —
nacTOuIHbIe (LEIH BbIEJaHus) U JeTPUTHBIE (LeMH pasnoxenus). [Tuiiesas cers.
OKoNoruYeckne MUpamMuzbl (YUCIEHHOCTH, GHOMAcCh, sHeprum). IIpasumio 10 %.
[Tonsitue 06 sxonorun. OCHOBHEIE HPOGIEMBI IKOJIOIMMH. JKOTOIMUECKIE (bakTopsL:
abuoTnyeckue, GUOTHUECKHE, aHTPOIIOTeHHEIE.

IKoJI0THYIECKHEe NPOGIEMBI COBPEMEHHOCTH

Brocdepa n ee rpanumsr.  KoHuenuust spomormu Guocdeps: B. W.Bepnanckoro.
Hoocdepa. Texnocdepa. OcHoBHBIE TOIXONBI B yueHmH o Ouocdepe:



DHEPreTUYECKUH, OHOreOXMMHMYECKMH, HMHPOPMALMOHHEIH, MPOCTPAHCTBEHHO-
BPEMEHHOH, HoochepHbiit. buoctepa: stankl GopmupoBanus u cruenapuu pPa3BUTHSL.
AKTyaJlbHbIE KOJOTHYECKHE MPOGIEMBL: ToGaIbHbIe, perHOHABHEIE, JIOKaJIbHBIE,
MX TIPUYMHBI U CIEACTBUS. ODKONOTMYECKHME HPOOIeMbI YHEPreTUYECKOH OTpaciId.
AnpTepHaTUBHAA  9HEpreTHKAa. PalMOHANIBHOE  KCIIOJNB30BAHMUE JHEPrUH W
3HeprocoepexeHre. JHepreTuyeckas 6e30nacHOCTb. TpaHCHAIMOHANBHBIE [IPOEKTHI
B 00IacTd SHEpreTHKM.METOMBI M3yYeHHS COCTOSHMS OKpPYXKaromed Ccpebl.
VI3MeHeHHs  OKpyXarouled Cpefsl, Kak CTHMyJ JUIs pasBUTHS  HAYYHBIX
VCCIIEIOBAaHUA U TexHoJorui. EcTecTBeHHO-HAaydHBIE MOAXOABI K pELICHUIO
DKOJIOTHYECKHX Ipo0ieM, MpupoocOeperaronne TeXHONIOTUH. MeXIyHapoIHEIe U
pOCCHICKHE ITPOrpaMMBI PELIEHHUS SKOJOIHYECKHX PobiieM U uX 3QHEKTHBHOCTS.
ITpoGiieMbI OTX010B M 3arpsi3HEHHS OKPY:KAIOLIEH cpebl

[IpobiemMa  yBenuyeHMs KONMYECTBA OTXOHOB. DBHITOBBIE, KOMMYHaJbHBIE,
NPOMBIIIICHHBIE  OTXOAbI.  COBpeMEHHBIE  TeXHOJOTHMH cbopa, XpaHeHHs,
nepepaboTKH M yTHIM3AMMM OTXOAO0B. IlOAXOIBI K COKpAIIEHHIO OTXOJOB,
0e30TXOMHBIE TEXHOJOTMH. VICTOUHMKM 3arps3HEHUs OKPYXKAIoIeH  Cpemsl.
IlepcrieKTUBHEIE TEXHOJIOTUH JIMKBUAALUK [TOCIEACTBUN 3arpsa3HeHHs OKpYKarollei
cpenel. PexynbTuBalMs IOYBBI M BOJAHBIX pecypcoB. CHCTEMEBI BOJOOYHCTKH.
MexnynaponHele mporpaMMbl 1O OOpAIleHHIO C OTXOAaMHM M COKPAIIEHHIO
BO3/IEMCTBUS Ha OKPYKAIOUIYIO Cpeny, X 3D (heKTHBHOCTS.

B3anmocBs3b COCTOSIHUS OKPYZKAIOIIEH cpebl U 3I0POBbS YeJI0BEKA
Herpajanus  okpyxaromeir  cpempl. [IporpaMMbl  MOHUTOPDHMHIA — KadecTBa
OKPYIKaroIleH cpelbl. 3arpsA3HeHHe BO3AYLIHOH, BOJHOW CPebl, TOYBEI, IPHYMHbI U
cnencteus. IllymoBoe 3arps3HeHMe. OneKTpoMarHuTHoe Boszeictue. I[1JIK.
YCTOMYMBOCTE OpraHU3Ma U Cpedbl K CTPECCOBBIM BO3IEHUCTBHAM. 3aboleBaHus,
CBS3aHHBIE CO CHIDKEHHEM KadyecTBa OKpyKaroled cpensl. WHAWBHIyalbHBIE
OCOOEHHOCTH OpraHM3Ma IIPH BO3JACHCTBHM (DAaKTOPOB OKPYKAMOLIEH CpPEJIbI.
CoBpeMeHHBIE TEXHOJIOIMH COKpAlLleHHs HEraTHBHOTO BO3JEHCTBHA (DAKTOPOB
OKpy»aromed cpenpl. HayuHble OCHOBBI INIPOEKTHPOBAHHUS 30POBOH  CpEJIbI
oOHUTaHMs. '
Hemonctpanun. Buneodparmentsl u ¢ororpaduu 1mo Teme: MpOIECCHl MHUEHHS,
Opoxkenue, IpoLecchl JUCCUMMIALMM; IIPEJICTABUTENIM IPOKAPHOT M JYKApPHOT;
OCOOEHHOCTH CTPOEHHs BHPYCOB, NPEICTABUTENN LAPCTBA I'PHOOB, HKOJIOIHUYECKHE
CHCTEMBI, IIPHUMEPBI IHUILEBLIX Lenei. PacTBopeHwe B BoAe XJIOPOBOIOPOJA
(AMccoLManusl CONSIHOM KUCIIOTHI), paCTBOPEHHE KPUCTAUIOB MEPMaHIaHaTa Kallds
WIA MEIHOTO Kylnopoca B BOJAe, HMCIapeHue BOAbI, MUGGY3US MaxyduxX BeIIeCTB
(onmexonoHa) ¢ ropsmIed JTaMIIOYKH HaKaJWBaHHs, HCIApEHHE Kalluld CIUpTa ¢
dunsrpoBanpHO OymMarm wuinu  canderku. PenmpoayKuMM KapTHH — BEJIMKHUX
XyHOXKHUKOB Ha TeMy OOXECTBEHHOIO IPOUCXONKACHUS IKHU3HU; pa3IMYHbIX
MPUPOOHBIX HKOCHUCTeM. Tabmumpl M Iuakatel: «XHUMHUYECKHH COCTaB KIIETKU»,
«IBOJIIOIIMOHHOE  JIPEBO  PAacTeHUN», «OBONIIOIMOHHOE JIPEBO  KUBOTHBIXY,
«IBOITIOIIMOHHOE IPEeBO NMTPUMATOB U denoBeka». [loptpetrst A, Onapuna u k. b.
Xomnpeiina, T.11Isanna, JI.W. Banosckoro u 3. Jxennepa, A. Tenciau, B. Cykauesa,
9. I'ekkens, B.JM.Bepuanckoro, Y./lapsuna. IlnakaTel 1 MyJIsokud OpraHoB M CHCTEM
OpraHoOB pAaCTeHUH, YeJIOBEKa U JKUBOTHBIX. JleMoHCTpanust rporecca QOTOCUHTE3A.



JlaGopatopuble ombite. 1. CaolictBa 6emkos. CBoiicTra riroko3sl.  CsoiicTa
caxaposel. CBOHCTBa KpaxMmaiia.

[Ipaktrdeckas pa6ora Ne 7. Pacriosnasanue OpraHUYecKUX COeTUHEHUN
IIpakruyeckas pa6ora Ne 8. Uzyuenue PacCTHUTEIEHOM U KHUBOTHOU KJIETKH
IIpaxktnyeckas paGora Ne 9. Vsyuenue MHKPOCKOITUYECKOTO CTPOEHHA >KHBOTHBIX
TKaHel

IIpaktuueckas paGora Ne 10. M3yuenue mosenenus INPOCTEHIINX MPOCTEUIIUX IO
MHKPOCKOIIOM B 3aBUCHMOCTH OT XUMHUYECKOTO COCTaBa BOIHOM Cpejsl.
IIpaktuueckas paGora Ne 11. M3yuenue BzaumocBszeii B UCKYCCTBEHHOMH SKOCHCTEME
— aKBapHyMe M COCTaBIIEeHHUE L[eed TUTaHuS,

IIpaxktndeckas pa6ora No 12. Usydenue GBITOBBIX OTXOJOB. Paszpaborka mpoexra
pasziensHoro cbopa mMycopa.

VI. AGuornveckne ¢(GakTopbl M NPHCIOCOGJEHHOCTD K HHM JKHBBIX
Oopranusmos (28 4)

OcoGennocru kiaumarta Poccun. 3oHa apkTHYecKknx NYCTBIHb, TYH/IP H
Jdecorynap. Kmumar Poccuu. Ilpupojno-knuMmaTudeckwe  30HB  Poccuu:
APKTUYECKUX IIyCTBbIHb,  TYHJAP, JIECOTYHApP, TaWrd, CMENIaHHBIX U
IIAPOKOIMCTBEHHBIX JICCOB, JIECOCTEIHAS, CTEIIEH, IIOIYIYCTHIHb, [1yCThHIHb.
PasHooOpasue ¥ mHPHUCIIOCOGIEHHOCTh JKMBBEIX OPraHU3MOB K TOM WM MHOM
IIPUPOJTHO- KIIMMAaTHUYECKOH 30HE.

JnekTpoMarHuTHasi npupoaa ceera. Cser. PasBuTHe npejcTaBleHuit o npupose
CBeTa. JIIEKTPOMAarHuTHOe u3nydenue. Juna BonHsl. Yactora konebanuii. Illkana
3JIEKTPOMAarHMUTHBIX BOJH. JIy4H, DEHTTeHOBCKOE WU3INyYeHHe, YILTPa(UOIeTOBOE
U3JTy4E€HHE, BUIUMOC U3IyYeHHE, HHPPaKpacHOe U3ITyYeHHE U UX POJb B IPUPOJIE U
YKU3HHU YeIoBeKa.

Onruyeckne cpoiictBa cBera. J[BoiicTBeHHas mpupoja cBeTa. MOTOH. 3aKOHEI
OTPaXKEHMSA M IpeslioMieHHs cBeTa. (OTHOCHUTENBHBIA ITOKa3aTellb MpeaoMIIeHHS.
DaKkTOpBl, BIUAIOMIAE HAa I0Ka3aTeNnb MNpPEJIOMIEHHMS: IPHPONA BELIECTBa,
TCMIIEPATypa, JUIMHA BOJIHEI Majarouiero usnydenus. Pedpakromerp. [lucnepcus,
AuQpakiys U MHTeppepeHIHs CBeTa.

Ceer M npHcnoco6/JeHHOCTh K HEMY KMBBIX OPraHH3MOB. BIMsSHHe cBeTa Ha
OpPraHM3alKIl0 JKH3HEHHOIO0 IIMKJIA OpPraHW3MOB. BHOPHUTMEL DorocunTes.
Knaccuduxanusa pacTeHMH Ha CBETOMOOMBEBIE, TEHEIIOOMBLIE M TEHEBBIHOCIHBBIE.
®otorponu3M. 3HaYeHHE CBETa IS OPMEHTAL[MHU JKUBBIX CYIIECTB B IPOCTPAHCTBE.
bromoMuHecHeHIMS U ee POJIb B JKU3HU JKHBOTHBIX.

BuyTpennsasi >Heprusi MaKpOCKONMHYeCKON CHCTeMbl. TepMOAMHAMUKA U ee
TIPOTHOCTHYECKOE 3HaueHHe. BHYTpeHHss dSHEprus TepPMOIUHAMHUYECKOH CHCTEMEI.
[Iepsoe Hauano TepmoauHaMuky. Temmonepenaya. TeronpoBoaHocTs. Konsekiys:
€CTECTBEHHAs U NPUHYAUTEeNbHasA. TermioBoe u3myyueHue.

TemnoBoe paBHoBecne. Temneparypa. Bropoe Hagamo TepMOIUHAMMKH.
Konnyectso temnorel. TerutoemkocTs. TemnoBoe paBHOBecue. TepMoanHAMUYIECKHE
CHCTEMBI TpeX THIIOB: M30JMPOBAHHBIE, 3aKPBITBIE M OTKPBITBIE. TeMmmnepaTypa, Kak
[apaMeTp COCTOSHUS TEPMOAUHAMUUECKON CUCTEMBI.



TemnepaTypa u npucnoco6/1eHHOCTL K Heill *KHBBIX OPraHH3MOB.
Tepmoperynsauus B xuBoit npupone. TeIONPOAYKIMS U TEMIOOT a4, MeXaHH3MEL
TCPMOPETyJIAIMHA JXKMBOTHBIX M pacTeHWil. Temmeparypa Tema 4YenoBeka u ee
¢usuonoruueckas pons. KiaccudUKaUs KUBOTHBIX 110 TEMIIEPATYPHOMY PEKHUMY
Ha TOMOHOTEPMHBIE  NOMKMJIOTEPMHBIE M TeTepOTEPMHBIE. Knaccudukarms
OpPraHU3MOB TIIO TCMIIEPaTypHOMY HHTEpBally OOWUTaHHsS: OSBPUTEPMHEBIE U
CTEHOTEPMHBIE. AKKIMMaTH3alKs. TeMmepaTypHeIi pexum.

Crpoenne moseky.nbl u pusnyeckue cBoiicTBa Boabl. CTPOEHHE MONEKYJIbI BOJL.
Bopna xak pactBoputens. ®u3pdecKre CBOKCTBA BOMBI aHOMAJbHAs TeMIIEPATYpHas
3aBUCHMOCTb IIJIOTHOCTH BOJBI, BBICOKOE IIOBEPXHOCTHOE HATSKEHHE BOJIBI;
AHOMAJIbHO BBICOKHC 3HAYEHHMs TEeMIIEpaTyp KUIEHUS M IUIABJIEHUS BOJbI, BHICOKOE
3HAYEHUE TeIIOEMKOCTH BOJIbI.

3HaueHne QU3MIECKUX CBOWCTB BOIBI ISl IIPUPOJIEL.

JJIeKTPOJIUTHYECKAS JAHCCOLHALHA. OCHOBHBIE MIOJIOXKEHUS TEOpUU
3JIEKTPOIUTHYeCKOH muccormammu  (TOMl). DneKkTpoauTel ¥ HEdIEKTPOIHTEL
Knaccupukanys HOHOB IO Pa3iMYHBIM OCHOBAHUSM. MeXaHHU3MBI IHUCCOIHAIMH
SJIEKTPOJIUTOB C PA3HBIM THIIOM XHMMHYECKOH CBs3d. CTENeHb 3JIeKTPOIHTHYECKON
mucconuanyy. Conu, KUCIOTH U 0OCHOBaHus B cBeTe TD]I.

PacrBopumocte. pH, xak mokazaTeasb cpeanl pacTBopa. PacTBopuMOCTh M ee
KOJMYECTBCHHAS XapaKTepHUCTHKA — KOA(QQHUIIMEeHT pacTBOpUMOCTH. MaccoBas 10
PacTBOPEHHOTO BEILIECTBA B pPacTBOpeE.

Bona xax amponut. [Tonsrue pH pacrBopa. 3nauenne pH B npupozne. 3nauenus pH
(pU3MOTOrMYeCKUX KUIKOCTEN YeloBeKa B HOpPMe.

XumMHuyeckHe CBOHcCTBa BoAbL. XHMMHUYECKHME CBOMCTBa BOIbl. B3auMojeiicTBie
BOABI C MeraulaMd. BsaumopelicTBme Bombl ¢ okcupamu. [ maparaius.
BsauMmonelicteue Boxmel ¢ cossiMu. ['maposnms. Pasnoxenme Bomsl. I[lomstue 06
3JIeKTpoiIn3e U OToH3e.

Boga - aGuoruueckmii ¢axkrop B :kM3HM pacrenmii. Pois Bonsl B Guocdepe:
KOJIBIOEIb JKU3HH, cpejia OOUTaHHs, yIaCTHHK OMOXMMHUYECKHX MPOIECCOB, YYaCTHUK
CO3/laHis  OMOreOIlEHO30B, pETYNATOp KiIMMaTa Ha IUIAHETe. ['unponus
OpPraHMYeCKUX BELIECTB B JKHMBBIX opraHmsMax. Kiaccudukamus pacreHuil o
OTHOILEHHIO K KOJIMYECTBY BOJBI B OKDPYXKAIOILEH cpele: ruaaToMUTEI, THAPOQUTEL,
TUTPOQUTEI, ME30(DHUTEI, KCEPOPHUTEL

Cousenocts, kak abuornuecknii gpaxrop. Conu. Kinaccubuxamus coneit. Hanbonee
pacnpocTpaHEeHHbIE KHCIbIE CONH, UX MNpuMeHeHue. JKecTkocTs Boxsl. Conu kak
MHHepanoobpa3yromue  BeEIEeCTBa. Comm  —  abuoTuyecKuii daxrop.
[TpucnocobieHHOCTh pacTeHHit W JKHBOTHBIX K Pa3JIMYHOMY COJIEBOMY DEKHMY.
BnusiHre conv Ha opraHM3M 4YeoBeKa.

Ilousa, kak abnornvecknii pakrop. [loHsTre o mouBe W KiaccuUKalys IIOYB.
IIponecc nouBoobpazoBanus. Dnapudeckue GakTOpbl Cpeabl U IPUCIOCOOIEHHOCTE
K HHMM JXHBBIX OPraHM3MOB. JHa4YeHHE IOYBHI B MIPUPOJE U KU3HH HelloBEKa: cpefa
O0OWTaHUS JKMBBIX OpPraHU3MOB; SKOHOMHUYECKOEe 3HaUeHME, 00JaiaeT MI0A0pOIHeM,
OKa3bIBAET CYIIECTBEHHOE BIIMSHME HA COCTaB M CBOMCTBA BCel ruapocdepbl 3eMil,
ABIIIETCS TJIABHBIM pErylsITOPOM cocTaBa arMmocdepbl 3eMid,  BaKHEHIIUi
KOMIIOHEHT OuoreoreHo3a. [[BeT u muarHocTuka moys.



buornyeckne Qaxkropsl okpyxarwomeii cpexbl. BuoTHueckue ¢akTopsL.
buotnyeckue  B3aMMOOTHOINEHMS ~ MEXLY  OpraHM3MaMM:  KOHKYDEHL,
XHUIHUYECTBO, CHMOMO3 (MyTyamu3M, KOMMEHCAIW3M), [1apasuTH3M (IKTO- U
sHpomnapasuThl). I IpaMepsr GnoTHveckux B3aUMOOTHOIIEHHMH B IPUPOIE.
Hemonctpanmu. Buneodparmentsl u  dororpadum 1o Teme: XapaKTepHbIe
OHMOreoLeHO3b! TIPUPOTHO-KITUMATHIECKHX 30H POCCHHM; pa3BUTHE NpeCTABICHHI 0
npupone cBeTa; OHONIOMHMHECHEHIHMS, TeIUIONepeiaya M  TelIONPOBOIHOCTE,
OMOTHYECKHE B3aMMOOTHOIICHHS MEXY OpraHU3MaMu;

KapTer: mpuponHo-kmuMaTrueckux 30H Poccuu, mousennas kapra Poccum.
[Moptpetsr: ®. I'pumansay, X. [olirenca, O. @penens, M. ITnanka, Jx.Makcseia,
B.B. Jloxyuaesa. Illkana snekTpoMarHuTHEIX BoiH . Makceenna. Otpaxenue u
npejioMiIeHue cBera. Jlucrnepcuu cBeTa 1 00paTHBIN 3KCIIEPUMEHT 110 «CMELIEHUION
BeTOB. fIBIeHMe audpakuuy. XKusple uaM  repbapHBIE  IK3EMILIAPEI
NpeJICTaBUTelIel CBETOMIOOMBEIX ¥ TEHEBBIHOCIMUBEIX pacTeHwi. PaboTa npoTus cui
BHEIITHETO JIaBJICHHUS 38 CUET PACIIUPEHHUs a3a. ONEeKTPU3alus BOABI. AHOMAalIbHAs
TeMIlepaTypHas 3aBHCHMOCTb IIJIOTHOCTH BOJBI. HuCXonsammii moTOK XOnogHON H
BOCXOMSIIMM ITOTOK TEIUION BOABI. BEBICOKOE TOBEPXHOCTHOE HATSKEHUE BOJIBL.
PacTBopuMOCTE BelecTB B HEMONSPHBIX M MONAPHBIX pacTBopuTelsx. [IpoBepka
3JIEKTPOTIPOBOAHOCTH DPACTBOPOB 3JIEKTPOIUTOB M HEdJIeKTpoauToB. Onpejenenue
pH pactBOpa pasnuyHbIX JKHAKOCTeH. BsammopelicTBHe BOIBI ¢ MeETALUIAMH.
Bsaumopericteue BoAsl ¢ okcuuamu. ['maposnu3 coiell, 00pa3oBaHHBIX CHIIBHBIM
OCHOBaHMEM W CJ1abol KHCIOTOH M HaobopoT. PacreHus pasmuyHEIX TPyNI 110
OTHOIIEHHIO K KOJIMYECTBY BOIBI B OKpPYXarollleid cpene (XKUBBIE WIH repOapHble
9K3EMILISPEI).

ITepexon cpenHell comu B KUCIYI0 U HA060poT. IIpHrOTOBIEHHE KECTKOH BOIBI W
uccnenopanue ee CBOUCTB. [lomydyenwme ruapokcokapboHaTta Memu (Manaxura) M
HCCIIeI0BATh €ro CBOMCTB.

JIaboparopueie oneiTel. 1.Habmonenne uuTephepeHIMOHHON KapTUHEI Ha MBUIBHOM
mreHke.  2.Habmopennme — mudpakumonHod — kaptuHbl. 3. HaGmomenune
pacrpocTpaHeHUs] BOIHBIX PaCTBOPOB 110 PACTEHHIO.

Ilpakruyeckas pabora Ne 13. M3ydeHne NpHCIOCOGIEHHOCTH OPraHU3MOB K Cpefe
o0uTaHus.

[Tpaxtuueckas pabora Ne 14. MzydeHnne BOIHOBBIX CBOMCTB CBETA.

[Ipaxtyeckas pabora No 15. Mzydenue u306paskeHusl, 1aBaeMOT0 IHH3O0M.
ITpaxtyeckas pabota Ne 16. aMepenre ynensHOM TEMIOEMKOCTH BOJIBL.
[Ipaktryeckas pabora Nel7. M3yuenue xecTKON BOABI M YCTPaHEHHE €€ KECTKOCTH
[Ipaktuueckas pabora Ne 18. HMccnmenmosanwe cpembl pacTBopa coOJed M COKa
pacTeHui.

IIpaktuueckas padora Ne 19. M3yuenue cocraBa moys

VII. IIpoctrpancTBo U Bpems (6 4)

Ilonstus mpocTpaHcTBa W BpeMeHH. [IpocTpaHCTBO W BpeMsi B KIIACCHUECKOM
Mmexanuke HeioToHa. AGcosroTHOe mpocTpaHcTBO. OTHOPOHOCTE ITPOCTPAHCTRA.



MsotponHocTe mpocTpaHcTBa. MHepuuansHas cucTeMa OTCUETa W IMEPBBIA 3aKOH
Herotona. IlpeoOpasoBanmsi [anuiess ¥ NPUHLUKI OTHOCHTEILHOCTH I ammies.
AbcomotHoe BpeMs. CriennanpHas Teopus otHocuTensHocTd (CTO). JBa mocrymnara
CTO u ocHOBHBIE CIEeICTBHS, BEITeKarompe wu3 Hux. OOmas Teopus
otHocutensHocTH (OTO). BuopurMsrl. buopurmer.  Tursr OHOPUTMOB:
(busnonoruyeckre U sKororudeckue. [IpuMepsl pasIHYHBIX THIOB OMOPUTMOB Y
pacTenuii u XUBOTHBIX. PoToneproan3M. bruoput™el yenoBeka. JJUCHHXPOHU3M.
Cnoco6sl nepenaun HHGOPMALMK B )XUBOU Ipupoje. IlepBas U Bropas CUrHAJIBHBIE
cucrembl. OOMeH uH(poOpManMell Ha pa3IHYHBIX YPOBHSAX OPTaHU3AIMHM JKU3HH.
Peakuuu MarpuuHOro cuHTe3a (NPUHOMII KOMIUIEMEHTApHOCTH). Daromnuros.
Pednexc, Dronorus. Mubopmauus u denosex. BosuukHOBeHMEe W pa3BUTHE
HOCUTeIed MHpOpMalUK ¢ APeBHEHIINX BpeMeH N0 HaIllero BpeMeHH. DBOJIOLHS
COBpPEMEHHBIX HHGOPMAITMOHHEIX PECYPCOR

JeMOoHCTpaLuH.

BuneopparmMeHTs! 1 doTorpadun mo TeMe: pa3THIHbIE THITEI OMOPUTMOB Y PACTEHHI
1 )KUBOTHBIX, COBpeMeHHbIe HH()OPMaIIMOHHBIE PECYPCHI.

ITopTpeTsl «COB» M «KaBOPOHKOBY» - BBINAIOIIUXCS JesiTellell HayKH, JIMTepaTyphl U
UCKYCCTBA.

Tabmuue! mo 6uocunTesy Oenka, harounuTozy, pedIIeKTOPHBIE IyTH.

VIII. IloaroTroBka H 3alIHTa HCC/IeI0BATENbCKHX NPoeKTOB (7 YacoB)
BrinmonHenne 3KCIIEpUMEHTAIBHON YacTH UCCIIENOBATEIbCKOM paboThl, 0opMIIEHHE

paboTel. Y4yeHHueckas KOH(EpeHIHs M0 Pe3yJbTaTaM BBITOJHEHHLIX IMPOEKTHBIX U
MCCIIEI0BATENBbCKUX PabOT JeCATUKIACCHUKOB (MHIUBUIYAIBHEIX UM IPYIIIOBEIX).



11 xaace

Tema 1. IlosTopenne kypcea 10-ro kaacca (7 u)

MHuoroobpa3sue ecTecCTBEHHOIO MHpa: METAMHP, MAKPOMUD, MEKPOMHUP.

Bcenennasi, rafakTUKH, 3BE3/(bl, COJHEYHAs CHCTEMA: OCHOBHEIE MOHATHSA U 3aKOHEI
JIBH)KEHUS HEOECHBIX Tell. 3eMJIsl, e CTPOEHHE U reosiornueckre o6onouky. I[ToHsTHe
0 MUKpomHpe M HaHomupe. buocdepa. YpoBHHM opraHuzanuu KU3HH Ha 3eMIe.
brocdepa u ee rpaHuIbl. MoNeKyIsIpHBIN, KIETOYHEIH, TKAHEBEIH, OpraHU3MeHHEIH,
ITOTTYJIIIIMOHHO-BUOBOM, OHOILleHOTHYeCKU U OuochepHbI YPOBHHM OpraHU3alluu
JKM3HHM Ha 3emile. DKOJIOTMYECKUE CHUCTeMbI: OCHOBHBIC TMOHATHs (II€NH MHTaHHS,
IUIIEBBIE  MHUpaMHUABI, dKolorudeckue GaxTtopsl). OCHOBHBIE  ITOJIOXKEHHUS
CUHTETUYECKOH TEOPHHU DBOJIOLHH.

EcrecTBeHHEIH 0TOOp M ero ¢opmsl. Myrauuu ¥ ux Kiaccudukauus. Makpo- u
MaKpO3BOJIIOLKA. DJIEMEHTBI TEPMOJIUHAMUKHI H TEOPUH OTHOCUTEIBLHOCTH.

Hauana TepMoguHaMUKU. DJIEMEHTHI TEOPUU OTHOCUTEILHOCTH.

JemoHncTparnuu. BugeodparMeHThI ¥ clialibl 110 TEME.

Tema 2. Mukpomup. Atoma. BemecrBa (344)

OcHoBHBbIE CBeJIeHUSI O CTPOEHHH aTOMAa. JBOJIONUS MPEICTaBICHUN O CTPOEHHU
atoma. Mopenu ctpoenuss atromoB JDx. Tomcona u 3. Pesepdopna. Iloctynars
kBaHTOBOM Teopuu H.bopa. [IpoToHHO-HENTPOHHAS TEOpUs CTPOEHHUS aTOMHOIO A1pa
JI. WBamenxo wu B.['efizenOepra. HMzotomel. OnekTponHas o000J04YKa aroma.
OHeprerudeckue ypoHH. [loHsTHE 00 371eKTpOHHOM OOJIaKe.

Ilepnoanveckuii 3akoH. OrtkpeiTHe J[I.H. MenaeaeeBbIM NepHOANYECKOTO
3aKoHa. [IpeirnoCBITIKM OTKPBITHS IEePHOJUUecKoro 3akoHa. [lepBble NOMBITKH
knaccuukanuy  xumudeckux anemeHToB. Otkpeitue .M. MenpgeneeBeim
NEepPUOANYECKOro 3aKoHa. llepHoIW4YHOCTH B HM3MEHEHHUHM CBOMCTB XUMHUYECKHUX
3NIEMEHTOB M uX coenuHeHud. [lepuomnueckuil 3akoH B ¢opmynuposke [
Menneneesa. CoBpeMeHHblE TNPEACTABIECHUS O IPUYMHAX IEPUOAUYECKOTO
M3MEHEHHUs CBOMCTB XMMHYECKHUX OJJIEMEHTOB W WX coenuHeHuH. CoBpeMeHHas
(GopMyIHpoBKa IMepUoAHYEcCKOro 3akoHa. [leproguueckas cucTteMa XHUMHUYECKHX
3JIEMEHTOB, KaK rpaduyeckoe OTOOpakeHHE Iepuojuyeckoro 3akoHa. CTpyKrypa
neproaryeckoi Tadyunel. Ilepuonasl (Gonmpinme w Maible) U IPyNIbl (IVIaBHBIE U
1noOoYHbIe).

3HayeHHe MEePHOAHUYECKOr0 3aKOHA H MEePHOAMYecKOll cHCTeMbl XHMHYECKHX
snementoB .. MengeseeBa aiasi (OPMHPOBAHHS €CTECTBEHHOHAYYHOM
KAapTHHBI MHpA.

[TporHocTuveckas cuia U 3HaYCHHE IEPUOJMYECKOTO 33aKOHA M IEPHOAUYECKON
CHCTEMEI. 3HAa4YeHHEe IIePHOJUYECKOr0 3aKOHAa U IEPUOJUYECKOH  CHCTEMBI
xumuueckux siaementoB [[. M. MenneneeBa i pa3sBUTHS HayKW W IOHHUMaHUSA
XUMHYECKOW KapTHHBI MUPA.

Baaropoanbie raspl. biaroponHsie raspl, IpHUMHA UX CYLIECTBOBAHHS B aTOMapHOM
cocrosinud. [IpumeHeHre 01aropoIHbIX rasos.

Wounasi XuMH4YecKkasi cBsi3b. VOHEI ¥ MX Kiaccudukaiys: 1Mo 3apsAmy (aHHOHBI H
KaTHOHBI), IO cocTaBy (IIpocThle U cnoxHble). Cxema 0Opa3oBaHusA MOHHOU CBS3H.



Honnele kpucranmuueckue PeleTKH. XIOpHI HaTPUS — TUIIMYHbIIH IIpeICTaBUTENb
COCTHHEHUH C HOHHBIM THIIOM CBS3H.

KoBanentnas xumuueckas cBssn. KoBaieHTHAs CBS3E KaK CBSI3b, BOBHMKAIOIIAA 3a
c4eT o0pa3oBaHUA 0OIMX SJIEKTPOHHBIX Map IyTeM IEPEKPBIBAHUS 3JIEKTPOHHBIX
opburaeii. KpaTHOCTE KOBasileHTHOI CBs3M. OOMenHBIE U AOHOPHO-aKLENTOPHbIE
MCXaHU3Mbl 00pa30BaHUSA KOBAJIEHTHOHM CBS3H. SnexTpoorpunarensHocts (D0).
Kraccudukarus koBaneHTHBIX cBszeii: o DO (monsipHas u HenonspHas). Junoy.
Metamiel u ennaBbl. Metaminyeckas XHMHYeCKas CBSI3h, Ob1ue pusuyeckue
CBOMCTBA  METAIOB:  3JIEKTPOIPOBOLHOCTD, IIPOYHOCTh,  TEILIONPOBOIHOCTS,
METAJUIMYeCKuA Oneck, miacTuuHocTh. CIUIaBhl 4epHble ¥ uBeTHBIe. CTamik, YyryH.
JlatyHs, Opomnsa, MEJIEXHOD. Merannmuveckas CBSI3b. 3aBUCUMOCTD
SJIEKTPOIIPOBOJHOCTH METAJIIOB OT TEMIIEPATYPHI.

Mouaekynsipno-kuneTnueckasi Teopusi. OCHOBHBIE IOJNOMKEHMS MOJIEKYJISIPHO-
KHHETUYECKOH Teopuu. WjieanbHBIN ras. YpaBHEHHE COCTOSHHS HICATBHONO Tazd.
ArperaTHble COCTOSIHHSI BEIIECTB. I'a3000pasHoe cocrostiue. 3akoH ABoragpo u
CIIe/ICTBHS U3 Hero. MousipHbli 06beM ra3oB npu H.y. JKHIKOe COCTOSHHUE BELIecTs.
Texyuects. TBepmoe cocTosiHHE BelecTsa. Kpucranndyeckue pemerks pasHbIx
THIIOB JUI TBEPAOro COCTOSHHA BellecTBa. [loHsaTHe o muasme. BBICOKO- H
HUSKOTEMIICpaTypHasi IUIa3Mbl M HMX MpPUMeHeHHe. B3saumuble nepexospt MEXTy
arperaTHBIMH COCTOSIHUSIMH BEII[ECTB.

Ilpupoaneiii ras. IlpuponHslii ras, ero cocrtas u HalpaBJIEHUs! KCIIOB30BAHUS B
Ka4eCTBE TOIUIMBA M XMMHUYECKOro celpbs. KoHBepcus merana. CuHTe3-ras M ero
HCIIOJIE30BaHKE IUIS TIONTYYEHHA CHHTETUYECKOro OeH3nHa U MetaHona. [IpenensHsle
1 HENPC/ICTBHBIC YIIEBONOPOABI. KauecTBeHHbIE peakUMH HAa KpaTHYIO CBA3b.
buoras,

Kunkue emecrBa. Hedrs. Hedrs, ee cocras, Gusuyueckue cBolicTBa U
IPOMCXOXKICHHE. JKOJIOTHYECKHE ITOCIIEICTBHS Pa3IuBa He(TH U CIIOCO6b O0opBOEI ©
HUMU,

[TormyTHellt  HedTsSHONM ra3, ero cocras. ITpoueccel mepepabotku HepTH:
peKTHQUKalMs ¥ KpeKHHT. [IpOXyKThI TepepaboTKu HeMTH ¥ UX MCTIONH30BAHHIE.
Teepnoe cocrosinme BemecrBa. JKuakue KpHCTAMIBI Kpucrannmuyeckue wu
aMopdHele BellecTBa. [IpU3HAKM W CBOICTBA amophHOCTH. OTHOCHTENILHOCTD
VCTHHBI B XUMHH. JKWIKHe KpDHCTaTll M MX I[pPHUMEHEHHe B TeXHHUKE.
OTHOCHTEIPHOCTE HCTHHBI B GHOJIOTHHU U (H3HUKeE.

Knaccupukaunsi HeopraHmvecKHX BeIECTB H €€ OTHOCHTEIbHOCTD.
Knaccuduxanms npuponseix Bemects. Opranndeckue ¥ HeOpPraHUYeCKHe BEIecTBa.
Msomepusa. Krnaccupuxamus HeopraHWYecKMX BeEIIECTB. IIpoCThe BeliecTBa:
METajIbl, HeMeTalllbl, 0JaropofHsle rasbl. OTHOCHTENLHOCTH MENEHHUs IPOCTHIX
BEIECTB Ha METaUIbl U HEMETaIbl. AJUIOTpONUS U ee mpuuuHbl. CloKHbIE
BEIIECTBA: OKCH/BI, KHCIOTbI, OCHOBaHHUsA, COIH. OTHOCUTENBHOCTE KilacCH(pHUKALIAH
CIIOKHBIX BEIIECTB.

Kaaccnduxaunst opranngecknx coexnnenuii. OcoGeHHOCTH COCTaBa, CTPOSHUS 1
CBOWCTB OpPraHUYECKUX coequHEeHHH. OCHOBHBIE MOJOKEHUS TEOPHU XMMHYECKOTo
crpoenus A. bytneposa, @. Kekyne, A. Kynepa.



M3zomepus, kak (yHKIMS XUMHYECKOrO CTPOEHUS Ha TIpUMepe STUIIOBOTO CIIUPTA U
auMeTHnoBoro 3¢upa. [TpuauHbEl MHOrooOpasus OpraHuYeCcKuX COeINHEHHI.
Knaccudukanuss opraHHuecKHX COeIUHEHWH. YTIIEBOJOPOMABI: aJIKaHBI, A&JIKEHBI,
aIKMHBI, QJKaJueHbl U apeHbl. Kiaccel opraHu4eckUx COEOMHEHUH, MOJIEKYJIBI
KOTOPBIX CO/EpXKaT (PYHKIIMOHATbHBIE TPYIIEI: THAPOKCHIBHYIO0, KapOOHHIBHYIO,
KapOOKCHIIbHYIO, aMuHOrpymmy. OTHOCHTeNBHOCTh JOeleHUs  OpraHMYecKUX
COeMHEHHUH Ha KIIacChl.

IMoumepnbl. OCHOBHBIE TOHSATHS XHMHH BBICOKOMOJIEKYJISPHBIX COEIHHEHHI:
MOHOMep, IOJIUMep, d3JeMEeHTapHOe 3BEeHO, CTeneHb nonuMepusauru. CrocoOsl
IOJlyYeHUs IOJMMEPOB: peaklUMd I[OJUMEepHU3aUMd W IOJIMKOHJEHCAIUH.
BbuononumMeps! 1 ux 6uonorudeckas pons.

[Tnactmaccel. TepmomnacTsl U peakromuiactsl. [IpeacraButeny miactmace U 001acTi
UX TPUMEHEHHUS. Bonokna. Ilpuponmssle (KHBOTHOTO ¥ PacTUTENBHOTO
MIPOUCXOXKACHUS) M XUMHUYecKHe (MCKyCCTBEHHBIE M CHHTETUYECKHE) BOJIOKHA.
[TpencraBuTeny BOJIOKOH M 00JIacTH MX NpuMeHeHMs. HeopraHudyeckue MoJuMEDSI,
KaK BellleCTBa aTOMHOH CTPYKTYpBHI.

Cmecn, ux cocraB u cnoco0bl pasgesenusi. IloHaTue o cMecH, Kak cuCTeMe
COCTOsIIEH M3 pa3IMYHBIX XHUMHYeckux BemlecTB. Kiaccudukanus cMmeceidl mmo
BU3yalbHbIM IIpU3HAaKaM (FOMO- M TeTepOreHHBIE CMECH) M II0 arperaTHoMy
COCTOSTHHIO (TBep/Ible, XXUIKHUE B ra3000pa3Hele cMecH). CocTaB cMeceil: MaccoBas U
oObeMHas 101K KoMnoHeHTa cMecu. CriocoObl paszeneHus cMeceil.

Hucnepeunle cucrembl. Ilonstue pucnepcHoit cucreme. Kiaccuukanus
OUCIIEPCHBIX CHCTEM II0 pa3MepaM JAHCIepCHOH (a3el U arperaTHOMY COCTOSIHHIO
JVCIIEPCUOHHON cpeibl M aucrnepcHoi (aspl.  3HaueHHe AUCIIEPCHBIX CUCTEM B
IpUPOJE, MPOMBIIUIEHHOCTH U IOBCEIHEBHON >XKM3HM 4denoBeka. [ pyboaucrnepcHble
CHUCTeMBl M WX KiaccubHuKauus (CyCleH3WM, SMYJILCHH, a3po3onu). [IpumeHeHMe
3TUX CUCTEM B TeXHUKe U ObITy. ToHKOAuCHepcHble (KOJIOMAHbBIE) CUCTEMBl, HX
Kinaccubukanus (30mu u renu). Koarymsmus. Cunepesuc.

JeMoHcTpanuu.

BuneodparmMentel u ¢ororpadguu o TeMe: HEOHOBas pekjiaMa W aproHOBOH
CBapKo#, nupwxkabnedi W  BO3AYWIHBIX  ILIAPOB,  3aMOJHEHHBIX  TelIUEM,
OanpHeOJOrHUecKUe paJlOHOBBIE BaHHBIL. Pa3nudHble (QOPMBI  MEPUOAUYECKON
cucteMbl xuMudeckux anemenToB JI.M.Menneneesa. [loptpetsr: JI. Byabonpana, JI.
Hunscona, K. Bunknepa, A. byrtneposa, ®.Kekyne, A. Kymnepa. Mopuenu
KPUCTANIMYECKUX PELIETOK: XJIOpHAa HAaTpus, MOAA, YTJIEKHCIIOro rasa, ajMasa,
rpadurta. O6pa3ubl MHHEPAJIOB U BELECTB C MOHHBIM TUIIOM CBS3M (OKCHJA KaJIbLH,
Pa3IMYHBIX COJIEH, TBEPABbIX LIeJoYel, ralnuTa, KajablUTa); BeLIECTB ¢ KOBAJIEHTHBIM
THUIIOM XUMUYECKOH CBSI3N.

KosieKIui: MeTaioB, CIIABOB; BEIIECTB U MATEPHAJIOB, IOJYYaeMBIX Ha OCHOBE
IIPUPOJHOrO rasza; HedTh U IPOJYKTH ee TNepepaboTKH; aMOpP(HBIX BEILIECTB H
MarepualioB; NpUOOPOB Ha OCHOBE JKUAKHUX KPUCTAIIOB; IMPOCTBIX M CIOXHBIX
BEILECTB; [IACTMACC, BOJIOKOH, HEOPraHWMYEeCKUX TTONUMEPOB (MUHEPAIOB U FOPHBIX
Mopoj); opraHwdeckux coequHeHud. Juddysus AyMIMCTHIX BEIIECTB C rOpsIIeH
JNIAMITOYKY HaKaluBaHUs U quddys3us mepMaHraHara Kanus wid cyiabodara meau (I1)
B BOJIE.



IIprbops! Ha OCHOBE HH3KOTEMIIEPATYPHON ILIa3MBI (Ia30Bble Ja3epsl, MIIa3MEeHHbBIE
IIaHEJTH TeJIEBU30POB U T.JI.)

[lapocrepkHeBble M OOBEMHBIE MOMENH MOJEKYII IEepPBBIX IIpecTaBUTENel
PEICIBHBIX YIVIEBOAOPOJOB, CTPyKTyp Oenka u JIHK. ®usuyeckme csoiicTBa
ra3oo0pasHelx (IporaH-0yTaHoBas CMech B 3QKHUTANKe), XUAKUX (OeHsuH) u
TBEPABIX (IMapa(uH) alKaHOB: arperaTHOE COCTOSHUE, PacTBOPUMOCTE B BOJIE.
I'openne nponan-OGyTaHoBoW cMecu (3axuranka). OTHOUIEHME IIPEJENIbHBIX U
HETIPE/ICIbHBIX YTIIEBOAOPOIOB K PAcTBOpY IepMaHTaHaTa Kalus U 6poMHOH Boje.
OOpazoBanye HeTIHOM IUIEHKH Ha TOBEPXHOCTH BOJIbL.

OOHapy>xeHre HeNpeeTbHBIX COSANHEHHI B XKUIKIX He(TEIPOIyKTaX.

Ilomyuyerne mmacrtuyeckoit ceper. Ilomyuenue Gemoro docdopa. [Tomyuyenue
TUCTHJITIMPOBAHHON BOAbI. OYKMCTKA CMECH KPHUCTAJUIOB AMXpOMaTa U IepMaHraHara
Kanust. OOpasLbl pasIMYHBIX JUCIEPCHBIX CHCTEM: dMYIIBCHH, CYCIIEH3HH, aspo30IH,
reqd u 3omd.  IlomydeHue KOJJIOMIHOrO pacTBopa W3 xiopuaa xkenesa (II).
Koarymauus nosydennoro pacrBopa. Dbdext Turgams.

JlaGoparoprsle onbIThL. 1. KoHCTpyHpOBanue nepuodeckoil TabIHIBl XUMIIECKHX
DJIEMEHTOB C HCIOJIb30BaHHEM KapToueK. 2. (O3HaKOMJIEHHE ¢ KOJUIEKIUSMU
METaJlIOB U CILIaBOB. 3. bpoyHOBCKOe ABMIKEHHE YacTHIl TYIIM WM [BETOYHOIL
NBIIBIEL B BoZe. 4. [Iposepka nmpubopa s IMoydeHus ra3oB Ha FepMETHYHOCTS. 5.
YBenuueHnue IaBlIeHUs XKUIKOCTH IpU ee cxathd, 6. CpaBHeHHe KojieGaTelbHbIX
ABWKCHUH MOJIEKYN BOJbI M jpaa ¢ nomoubio CBY. 7. Beinapusanue pacTsopa
NoBapeHHOU coj. PUIbTpoBaHUe rereporeHHol cmecu. OTcTaMBaHUe, Kak crocob
pasjieneHusT cMeceil JieKaHTalued M C TMOMOILIBIO ASMUTENLHON BOPOHKH. 8.
O3HaKOMJIEHHE C AUCIICPCHBIME CHCTEMAMHU

Ilpaxrideckas pabora Ne 1. Mzydenue dororpaduii TpEKOB 3apsKeHHBIX YACTHIL.
[Ipaktnueckas pabota Ne 2. Tlonydenue, cobupaHue U paclio3HaBaHUE Ta30B.

Tema 3. Xumuueckne peaxuuu (13 )

XHMHYECKHE peaKnHH M HX Kjaaccupukanus. XHUMHUYECKHe DPEaKIMH WK
XUMHUYECKHE SBICHHUS, HMX OTIMYUSA OT (HUIHYECKUX SABIEHUM. Peaxmum 6e3
M3MEHEHHUSI COCTaBa BEIIECTB: aJUIOTPOIIM3AlMU U H30MEPU3AlMK. Peakuyn, uaymme
C M3MEHEHHEM 4YHCJa M COCTaBa BEILIECTB: COEOUHEHHS, PA3JIOKEHMS, 3aMeIlIeHUs,
obmena. Peakimu, IpoTeKarouye ¢ BhIASIEHUEM MM TIOTIOIIEHUEM TeIIOTHE: SK30-
W SHAOTepMUYecKue. Jlpyrue mpu3HaKy KIacCU(DHUKalMK XHMHUYECKUX Peakiui Ha
npumepe cuHTe3a okcuia cepel (VI): u3MeHeHHe cTeneHeil OKHCIEHHs DIIEMEHTOB,
00pasyloIMX  BEIEeCTBa, MCIONL30BAHHE KATAIN3aTOPa, arperaTHoOe COCTOSHHUE
BEILECTB, HAIIpaBlIEHUE TPOLIECCOB.

Ckopocre XuMu4YecKoii peakuun. [ToHATHE O CKOPOCTH XHMHYECKOW peaKlUH.
['oMOreHHBIE M TETEpOreHHBIE peaKlMu. 3aBUCHMOCTh CKOPOCTH XHMHUECKOM
peaKkuMy OT IPUPOABI PEarupyroMX BEIIECTB, UX KOHILEHTPALUUH. 3aBUCHMOCTh

CKOpocTH peakuud oT Temneparypsl. [lpasuno Bant-I'opda.  3aBucumocts
CKOPOCTH peakUMd OT IUIOIAAM CONPUKOCHOBEHMSI BELIECTB M  HaIH4YUs
KaTa3aTopa. ~

O6paTumocTs XuMH4YeckHX peakumil. HeoOpatumble u oOpaTuMble peaxkyu.
CocTossHIE XUMHYIECKOTO PABHOBECHS TSI 0OPATHMBIX peaKIIHii.



Ipunuun Jle-Ilatense. CMelenne XUMUYECKOro paBHOBeCHsI OOpaTUMBIX PeaKIHii
B XMMHYECKOM IIPOU3BOACTBE Ha IpUMepe CHHTE3a aMMHAKa.
Oxue/nTe1IbHO-BOCCTAHOBHTE L HBIE peakuun (OBP). dnexrpodus.

CreneHs OKHCIEHHS U ee ompezeneHue no Gopmyie coeaunenus. [loustue 06 OBP.
OKHCIIUTENs M BOCCTAHOBUTEIB, OKMCIEHHE i BOCCTAHOBICHYE.

DIIEKTPOJIU3 PacILIaBOB M PacTBOPOB HA IpUMepe XJIOpHJia HATPHS.
OJNEKTPONUTHYECKOE MONyYEeHHe AIOMHHHUSL. [TpakTuueckoe mnpumeHeHHe
DNIEKTpOINH3a. ['aneBaHOMTACTHKA U aTbBAHOCTEI U,

XHMHYeCKHe HCTOYHHKH ToKa. | abBaHMYECKHe SIIeMEeHTh Ha IpUMepe dJIeMeHTa
Hanusnsa-Sxobu, ux yerpoitcTo u NIPUHIMI IeUCTBHSA. YCTpOHCTBO GaTapeifku Ha
HIPUMEPE  CYXOTO IIENTOYHOrO 3eMeHTa. YCTPOHCTBO CBHHLOBOTO aKKyMYISTODA.
l"anbBanusanus u siextpodopes.

®u3nka Ha cyxOe deJoBeKa. AHTPOIIOMETPHS: U3MEPEHHE JJIMHBI U MacChl Tella,
CIMPOMETPHS U JKU3HEHHAs EMKOCTB JIeTKHX. TeIIOBbIe H3MepEHHs M TeIIOTepAaIHS.
VIamepeHye apTepHaabHOro JaBieHus. | MIePTOHHS M THIIOTOHIS. YieTpasBykoBast
AMAarHOCTHKA W Tepamus.  JnekrpoTepanus. JlasepHas Tepamus. MaruuTHbIN
PC30HaHC 1 peHTreHoAnarnocTuka. ®mooporpadus. Tomorpadus

JeMoHCcTpamuH.

ITonyyenue Gemoro pochopa. [operne docopa u pactopenue oxcuma pochopa
(V) B Boze. Ilonydyenue u paznmoxxenue runpokcuna menu (IT). BsammoneiicTBue
Kejlesa ¢ pactBopoM cynboara Meau (II). Ombitel, wumocTpupyroLIHe IIPABUIIO
Bepromne — obpasoBanme ocamka, rasa wmu crab6oro 3JIEKTPOJINTA. 3aBUCHMOCTD
CKOPOCTH peakUUH OT NPUPOJBI BEIIECTB HA NPUMEPe B3aUMOIENCTBHS PACTBOPOB
PasIMHBIX KHCIIOT OIMHAKOBOH KOHUEHTPAIMH C ONHHAKOBBIMU IPAHYIIAMH [IUHKA U
B3aMMOJICCTBHE OJIMHAKOBBIX KyCOYKOB MArHMS, LMHKA M JKele3d ¢ COJNSHOIN
KHCI0TOH. B3anmonelicTBie pacTBopa cepHOi KUCIOTHI ¢ pacTBOpaMu THOCYJIbhara
HATPUs paslInYHON KOHLUEHTpaluu. B3anmozeiicTBie pacTBOPOB CepHOil KHCIOTHI 1
THOCYTTb(paTa HATPUS NPH PasIINIHBIX TeMIepaTypax.

OGparumMble peakui Ha IpEMepe MOTyYeHuUs. ponanuga xenesa (111) u Habmonenus
33 CMCILCHUEM DaBHOBCCHS 110 MHTEHCHBHOCTH OKDACKH IMPOAYKTA PeakiHH Ipu
M3MCHEHMH KOHIIEHTPAIMH PEareHTOB U IPOIYKTOB.

['openne cepsl, kak OBP. Mopens dNeKTpoaHn3epa. Mozesb NeKTPONIU3HON BaHHBI
AL TIolyvenus amoMuHMsa. Komnexkuus Oartapeek. CBUHIIOBEIA aKKyMYJISATOP.
Pocromerp, MeIMIIMHCKIE BeCkl, CTUPOMETp, PTYTHBIH U 3JIEKTPOHHBINA TEPMOMETPE,
TOHOMETPBI Pa3IMYHBIX BUOB, JIa3epHAs yKa3Ka.

BuneodparMenTs! u cnaligsl 1o Teme.

Jlabopatopubie omeIThl. 1. Biusinue Temmeparypsl Ha CKOPOCTBL peakllid OKCHJIa
meau (II) ¢ cepHOM kucrmoToi. Pasnoxenue MepoKcHIa BOXOPOAA C TTOMOLIBIO
okcuia Mapranna (1V) , a taxke Karanassl celporo kaprodens. 2. BeiTecHenue
MeIH U3 pactBopa cynbhata meau (I1) xenesom.

IIpaxrudeckas pabora Ne3. M3ydeHne XMMHIECKHX peaKI{yil.

IIpakTigeckas padora Ne 4. C6opka ranbBaHHYECKOTO JIEMEHTA W UCIIBITAHUE ero
JeUCTBHUS.



Tema 4. 3gopoBbe (224).

CucremaTnyeckoe MoJ1o;KeHHe YeJI0BEKAa B MHPE JKHBOTHBIX.

buonorudeckas knaccudukanus denoseka. IIpAMOXOXIEHHE W €ro BIHSHHE HA
ckeneT 4YeyiosBeka. Pyka — opran u npoxykrt Tpyma. PasBuTHe Yepemna M ronoBHOTO

MO3T'a 4YeCJIOBEKaA. HepBaﬁ H BTOpas CHTHAJIbHBIE CHCTCMBI. BHOCOHH&J’ILH&H IIpupoaa
YEJIOBCKA.

I'eneTnka 4el0BeKa H MeTOABI €€ H3Y4YCHHSI,

OCHOBHBIE OHATHS F€HETHKH: HACIeACTBEHHOCTh, H3MEHIHBOCTh, TeH, XPOMOCOMBI,
MyTalliy, T€HOM, T€HOTHII, (EHOTHII, JOMUHUPYIOIINE U PEECCUBHBIE NPU3HAKH.
I'enom genoseka u ero pacumdponka. [IpakTudeckoe 3HaueHHWE W3YYEHHS I'eHOMA
yejoBeKa. MeToab! U3y4eHUs TeHETHKH YelloBeKa: reHealoTHUeCKuii, OIM3HE0BEIH,
UTOreHeTHYeCKUH. [ eneTnueckue (HacneCcTBeHHbIE) 3a00/I€BaHUS YEIOBEKA.
®uszuka 4venoBeka., CkeneT ¢ TOYKH 3peHHS (GU3NYECKOrO IMOHATHA O phIYare.
KpoBooOpaiienue B cBeTe  THAPOAWHAMHKHU: IIyJbC, KPOBSHOE JaBJIEHHE.
Hubdysus, kak ocHOBa GOPMUPOBAHMS IEPBHYHON W BTOPUYHONW MOYM B MOYKaX, a
TaKXKe razoo0MeHa B TKaHAX M JIeTKUX. TepMoperynauus ¢ MOMOIIBIO KOXH ITyTeM
TEIJIONPOBOJHOCTH,  KOHBEKLUHH,  M3JIyYeHUS M HUCIApeHUsT  BOJBL
DIIeKTpOJIMHAMHMYECKas IIPUpOJa Iepeladd HEePBHBIX HUMYJIbcOB. OnTHyeckas
CHCTeMa 3peHHs. AKyCTHUEeCKasi CUCTEMA CllyXa U Irojlocoo0pa3oBaHue.

Xumus yesjioBexka. XUMUUYECKUM COCTaB Tesla YellOBeKa: AJIEMEHTHI M BeIlleCTBa, UX
knaccubukanus U 3HaueHue. Boma, ee dyHkuuu. BoxHplli OamaHc B OpraHusme
yejloBeka. MUHepalbHBIe BellecTBa U UX POJIb B JKU3HEAESITENBHOCTH OpraHu3Ma
yejloBeKa. 3aboNeBaHuUs, CBS3aHHBIE C HEJOCTATKOM HIIM H30BITKOM HEKOTOPBIX
XUMUYECKHUX JIEMEHTOB B OpraHu3Me 4eIoBeKa.

Buramunbl. McTopus OTKpBITHS BHUTAMUHOB. BHTaMWHEI, Kak OHOJIOTHYECKH
aKTUBHBIE BellecTBa. boe3HU, BEI3BAaHHBIE HEIOCTATKOM MJIH M30BITKOM BUTAMHHOB:
aBUTAMHHO3bI, TUIIOBUTAMUHO3bI, THIIEPBUTAMHUHO3EI.

CyTouHas noTpeOHOCTH YeNnoBeKa B BUTAMMHAX H UX OCHOBHEIE OYHKIINH.
Knaccudukarus sutaMuHOB. BomopacTBoprMele BUTAMHMHEI Ha MPUMEpPE BUTAMKHA
C. ’KupopacTBopuMble BUTAMUHBI Ha TIPUMEPE BUTAMUHA A.

I'opmoHnslI.

HepsHasgs m rymopainpHas peryjisillud IPOLECCOB KU3HEACSITEIbHOCTH OpraHu3Ma.
['opMOHBI, Kak IIPOLYKTHI, BEIpabaThIBaeMbIe XKelle3aMU BHYTPEHHEH CEeKPeIHH.
Knaccudukanus ropMoHOB TO Kele3aM, KOTOpbIE WX MPOAYLHPYIOT H IO
xumu4yeckod npupone. CpoiictBa ropMoHoB. MHcynuH, kak ropMoH OelKoBOH
IPUPOJBLI. AJpeHaJIUH, KaK TOPMOH aMUHOKHCIOTHOH mnpupoasl. CrepoujHbIe
FOPMOHBI Ha IpUMepe IOJIOBBIX. [WIep- ¥ TUMOQYHKIMS JKeIe3 BHYTpPeHHeMH
CEKpeLHH.

JexkaperBa. KpaTkue CBelleHHS O 3apOXIeHHM U DPa3BUTUHU (HapMaKOJIOTHH.
Knaccuduxanust NeKapCTBEHHBIX CPEINCTB IO arperaTHOMY COCTOSHHIO: JKUIKHE
(pacTBOpPEI, HACTOHW, OTBApbl, MHKCTYPBI, 3MYJIbCHH, CYCIIEH3UH W Jp.), TBEPIbIE
(moporky, TabNeTKW, IIIIONH, KarCylbl), MArkde (Masd, JIMHUMEHTEI, I1acThl,
ceun). Ankanouzpl. Bakiuuel, XuMuoTepaneBTUIeCKUe npenaparsl. AHTHOUOTHKY.
Hapkortuueckue npenaparsl. Hapkomanus u ee rmociaeacTBus. ONTHUMAaIBHBIA PEXIM
IIpUMEHEHUS JIEKaPCTBEHHBIX IPENapaToB.



3n0poBbIii 06pa3 sku3HM. Ou3nMUecKue 3J0pPOBbE M €ro Kpurepuu. Ilcnxmyeckoe
37I0pOBBE U €ro KpuTepud. HpaBCTBeHHOE 370poBhe W ero kpurepuu. Tpu
OCHOBHBIE COCTABIIOIIME 370POBOro o0pasa MXH3HH: PEXUM J[HsA, MpaBUIbHOE
nuTaHue, QU3HYecKas aKTUBHOCTh U 3aHATHE CIOpTOM. DakTopbl, BIUSIOLIME Ha
3710pOBbE UeJIoBeKa: OKpYXKalolias cpesia, NpouIakTHiecKas BAKIMHALN, CTPECCE,
Bpe/IHble NPHUBLIYKM. AJIKOTONH3M U ero mocneactsus. Hapkomanus u ee
NIOCJIEACTBUSL.

®u3nka Ha cay:k0e 310pOBbSl YesJoBeka. AHTPOIIOMETPHS: M3MEPEHHE JIMHBI U
Macchl Tela, CIMPOMETPHs U JKH3HEHHAs ¢MKOCTB JIETKHX. TeIIOBbIe U3MEPeHHs U
Teruiotepanus. V3aMepeHHe apTepHanbHOro naBjieHus. [MIIEepTOHHsS M TUIOTOHHUA.
YIbTpa3ByKoBas IMArHOCTHKa M Tepamnua. Onekrporeparnus. JlasepHas Tepanus.
MarHuuTHBIH pe30HAHC U peHTreHoauarsoctuka. @mooporpadus. Tomorpadpus
CoBpeMeHHbIe MeIHIIHHCKHE TEXHOJIOIHH

31M0poBbE ueNoBeKa: cHCTeMHbIH moxxon. HopmanbHas QU3HONIOTHS HeloBeKa.
OcoGeHHOCTH (YHKIIMOHMPOBAHUS [BHIXaTebHOM, KPOBEHOCHON U IPYIMX CHCTEM
opranusma. OU3MOIOrHYECKHe TI0Ka3aTeu OpraHu3Ma YesloBeKa M WX HOpMalbHOe
3HaYeHHe. MeIUIMHCKHE TEXHOJOTHH ITUarHOCTHKU 3aboneBaHui. Bo3MOXHOCTU U
TIEPCIIEKTUBEl METOJOB INPO(UIAKTUKH, TEPanu¥ ¥ BOCCTAHOBJIEHHS OpraHMU3Ma.
[Toaxoab! K IOBBIIIEHHIO 3)(EKTUBHOCTH CUCTEMBI 3APaBOOXPAHCHHSI.
Nndexnnonnbie 3a60/1eBaHus U HX NPOPHIAKTHKA

Mudexuuonnsle 3aboneBanus ¥ uX  Bo3Oymurenu. CriocoObl  mepenavu
MH(QEKIMOHHBIX 3a00yeBaHnit U colHalbHble (AKTOphl, CIOCOOCTBYIOMIME HX
pacrpocTpaHeHno. VIMMyHHas cucTeMa W IPHHLUIBI ee paboTel. OcoOeHHOCTH
QYHKUMOHMPOBAHMS HMMyHHTeTa Yy pasHeIX rpynm Hacenenus. CriocoObl
NpoQUIAKTHKE WHOEKUHOHHBIX 3abonesaHmil. Baxkumnaius. HampaBienHoCTh
MEIMLMHCKUX IIpenaparoB mius OopbObl ¢ HMHGOEKIHOHHBIMH 3a00J€BaHUAMH.
[TpoGneMa pasBUTHSA YCTOWYMBOCTH Bo30ynuTeneil 3aboseBaHui. MexayHapOIHbIC
IporpamMMsl 1Mo 60psbe ¢ HHGEKIMOHHBIMYU 3a00IEBaHUAMH.

Hayka o npaBHJIbHOM NUTAHUH

MerabonusM, kak 0OMeH BELIeCTBOM U dHeprueil Ha ypoBHE OpraHusMa. [ IpHHIHUITEI
GYHKIIHOHUPOBAHUS MUIEBAPUTEIHHON cucTeMbl. KagecTBO NPOMYKTOB MUTAHUS C
TOYKH 3PEHUS DHEPreTHYECKON IIeHHOCTH M COAEPIKaHUs I10JIE3HBIX W BPEIHBIX
BellecTs 3HavyeHne COalTaHCHPOBAHHOIO IUTAHMSA I IOANEPXKAHHSA 3T0POBBS.
[Tumessle 100aBKK: MTOJIE3HEIE CBOMCTBA U MOOOUHBIE HQ(PEKTEI UX KUCIIOIL30BAHH,
JveTsl 1 0COOEHHOCTH UX IPUMEHEHUS.

TlemoHcTpanuy. TaGiuiel, BuaeodparMeHTs! U cnaizipl o teme: Ckener 4yenoBeka.
Mynsx «Topc demosexa». Monens monexyasl JIHK. Monenu rnasa, yxa, mo4ku,
HepBHOH cucTeMbl dYenoBeka, koxu. Ckemer denoseka. Vismepenue IynbCa,
JIABJIEHHUS, OCTPOTHI 3pE€HUs, TeMIIepaTyphI Tela.

KoileKuMy: BUTAMHMHHBIX IIPENapaToB, MEAUIMHCKUX MOPMOHAJIBHBIX IPENapaTos,
JIeKapCTBEHHBIX (JOPM PA3TUYHOTO ArperaTHOr0 COCTOSIHHSA, JEKapCTBEHHBIX HOpM
Pa3IMYHOrO CIeKTpa AedcTBus. buyperoBas W KCaHTONPOTEMHOBAs peakluH JUIA
npenapara WHCyNMHHa. IlopTpeThl BBIIAIOIIMXCS yIEHBIX, BHECLINX 3HAYUTENIbHBINA



Kmaj B (apmakonoruro. PoctoMerp, MemummMHCKIE BeCkl, CIIMPOMETP, PTYTHEIH M
JJIEKTPOHHBII TEPMOMETPbI, TOHOMETPBI PAa3INIHBIX BUIOB, JIa3epHAst yKa3Ka
JIabopaTopHEIE OTIBITEL.

1. MizyyeHue MHCTPYKUMH IO NPHMEHEHHIO ANTEYHBIX IIPElIapaToB BHTAMHUHOB.
Onpenenenne pH pactsopa Butamuna C.

2. Onpenenenne pH cpens! pacTBopa acnupyHa

Ilpakruyeckas pabora Ne 5. HccniesoBanue MpOMOPIHOHANBHOCTH COBCTBEHHOTO
palHoHa MUTaHKsA, IPOBEPKA COOTBETCTBHUS MAacCH TeJla BO3PAacTHON HOpMe.
IIpakruyeckas pabora Ne 6. MHTeprperanus pe3yIbTaToB 0BIIEro aHaanu3a KPOBH U
MOYH.

IIpakruyeckas pabora Ne 7. OneHka HHIMBHIYaTBHOTO YPOBHS 370POBBSL.
IIpaktudeckas pabora Ne 8. OreHka 610IOrHYecKOro Bo3pacra

Tema S. Copemennoe ecTecTBO3HaHHE HA CiIysk0e YesoBeKa (22 1)
DJIeMeHTapHBbI JIM 3JeMeHTapHble 4actHubl? [loHATHE O (H3HKE BBICOKHX
dHeprui. JIMHENHBIA yCKOPUTEIb 3JIEMEHTAPHBIX YacTHL, a[POHHbINA KoLaizep.
Henenue aroMHOro sapa: NPOTOHBI, HEHTPOHbL.  MyHJaMeHTalbHbIE YaCTHUIBL:
JenToHbl ¥ KBapku. PoToHbl. Bo30HEI. AHTHYACTHIIEL.

bosnbwoit agponnblii Koanaiinep. MoHTaX U ycTaHOBKA GOJIBIIOrO aIpOHHOTO
Koyutanmepa. Ilpuniun peictBus kosuadimepa. I[lpomcxoxmenue Macchl. BozoH
Xurrca. [Iponcxoxnenue Beenennoii. AHTUMUD.

JHepreTHKa u 3HeprocGepeskenne

[Ipobnemelr  3HeproolGecriedeHus: HANMOHAIBHEIE, PETHOHANBHBIEC, JIOKAIbLHEIE.
3aKoHBI COXPaHEHMS MAcChl M OHEepruu. lIpakTudeckoe INpUMEHeHHe 3aKOHOB
coxpaneHus. Bunbl sHeprun. CBsi3b Macchl M SHEPTUH. DIIEKTPOIHEPTHS U CIIOCOOBI
ee nonydenus IloydeHne 2IE€KTPUYECKOrO TOKA C IIOMOIIBIO 3JIEKTPOreHepaTopa.
Herpamuuwonnas sHepretuka. TeruioBele W THAPOIEKTPOCTAHIHH. (OCHOBHEIE
MOHATHS ATOMHOW dHEpreTHKH. PanuoakTwBHOCTB. SlnepHble peakimu. AToMHas
CTaHIUA W NPUHIHKI ee paboTel. ADC Ha OBICTPBIX HEHTpoHaX. Paamon3oTonHble
TepmodJiekTpuueckue reHeparopsl (PUTEIw), mpuammn ux agedicteus. O6nactu
NPUMEHEHUS] aTOMHOW OSHEPreTHKH. JSloepHas BHepreTuka M IIEpPCIIEKTHBBI ee
HCIIOJIb30BaHusA. DHEPromnoTpedieHue u sHepro3hHeKTHBHOCTE.
IIpoxoBoabcTBenHas npobGjeMa W MyTH ee pewmeHusi. [eorpadus rogona u ero
npuyrHel. OCHOBHEBIE HAIPaBIIGHUS B pelleHuH [Ipo10BONIECTBEHHOM POGIEMEL:

- HCIOJBb30BaHHE XMMHYECKHX BellecTB (YOOOpeHWs, peryjsaTopsl pocTpa,
(epOMOHBI, TECTULIUBI, PEIICIITICHTEI);

- CO3JlaHH€ MCKYCCTBEHHBIX IIPOAYKTOB IIMTaHUS;, - METOLBI CO3JaHus
BBICOKOIIPOU3BOJUTENBHEIX COPTOB PACTEHUH U MOPOJI YKHUBOTHBIX.

OcHOBBI GHOTEXHOJIOTHH

IlonsTHe OMOTEXHOMOTHH, KaK TPOU3BOAUTEIBHOM CHIIBI 00INECTBa, HCIIOJIb3YIOIIEH
JKMBBIE OpPraHu3Mbl M OuoJOrMuYeckue MpoLecchl B IMPOW3BOJACTBe. [pH dTama
CTAaHOBIIEHUST M Pa3BUTHS OHUTEXHOJIOTHU: paHHsd, HOBas W HOBeHIIas.
TpaguuronHass OHMOTEXHOJOTHS: MPOU3BOJACTBO MPOAYKTOB IHTaHUA, IepepaboTka
oTx00B. MonekyisipHas O6uorexHonorus. CTpykTypa U GYHKUUS HYKIEHMHOBBIX
kuciaor. Cunres Oenmka. Kierounas wumxeHepus. [ennas Ttepamnus. [lpumeneHue



OHOTEXHOJIOTHH B 3paBOOXPaHEHUH, CETTBCKOM XO3sMCTBE U OXpaHe OKpYy KalolleH
cpensl. ['eHHas wWmkeHepus. [ eHHOMOAMGHLUPOBaHHBIE OpraHu3Mbl |
TpacHCreHHbIe MpoayKThl. Knetounas umxeHepus. KiloHupoBaHue.

OMOpHOHANBEHEIE M CTBOJIOBHIE KIJIETKH. bHoormueckas HHKeHepHs, KaK MeETOJ
UCIIOJIE30BaHUsT MHKPOOPTaHW3MOB B KauecTBE OMOpPEaKTOpOB JUIS IIOJIyYEHIUS
[POMBILIUIEHHOW  MpoayKuud.  OCHOBHBIE — HANpaBICHHMs  MCIIOIb30BAHHUS
dbepMeHTaTUBHBIX IporieccoB. MMmoOunM3oBaHHEle (epMeHThl. MHpPOBOH PEIHOK
OuorexHonoruit. [lepcrieKTUBEI pa3BUTHS POCCHUICKOIO CETMEHTA.

HaHoTexHOJIOTHH U UX NPHJIOKEHHE

HanouacTunpel B JKHBOH M HEXWBOM mpHpode: pa3Mephbl, THIIE CTPYKTYPEI,
yHKIMOHATBHAS 3HAYUMOCTE. OCOOEHHOCTH (DU3MIECKUX U XMMHYECKMX CBOMCTB
HaHoyacTul. CamoopraHm3zanus. MeTonsl IOMY4YeHHMs HAHOYACTHIL. MeTombl
W3yuyeHus  HaHomarepuanoB. KoHcTpydpoBaHMe  HaHoMaTepuanos.  Hosble
TEXHOJOTHH, CTPOSIIUECSs Ha WCIOJb30BAaHMM HAHOYACTHIl W MaTepHalios,
MOJIy4aeMbIX M3 HuX. [IOHSATHE O HAHOTEXHOJOTHM, KaK YIPaBISIEMOM CHHTE3e
MOJIEKYJISIPHBIX CTPYKTYp. JlBa IOAXo4a B HAHOTEXHOJIOTHMH: «CBEPXY BHU3» U
«CHM3y BBepx». MonexkymsipHeIi cuHTe3 M camocOopka. Hanockomuyeckoe
BRIpAIl[UBAHHE KpPUCTAUIOB M IOIMMEPH3UIINSA.  YTJIEpOHble HAHOTPYOKH.
Cunepretuka. BiusiHUe HAHOTEXHOJOIMH Ha pa3BUTHE TEXHHMKH. DKOJIOIMYECKHH
ACTIEKT HAHOTEXHOJIOTUH.

®uzuka u ObiT. HarpesarenpHBIE W OCBeTHTENbHBIC NMPHOOPHI. PasHOBHIHOCTH
JIaMII: HaKaJIMBaHUs, TaJIOreHHEIe, JIIOMUHECI[EHTHBIE, CBEeTOIUOIHbIE.
MuxkpoBonHoBas neds (CBY-mieus) u NpuHLKIL €€ PadoThI.

XunkoxkpucTaluiideckue SKpaHBl W ONCIUIEH, WX YCTPONCTBO. OJIEKTPOHHBIN
tepmomeTp. JlomamHue poGoTel. PanuonepepsatyuMkM M paJHOIPUEMHHKH.
[TpuHIMNIIAIEHOE YCTPOMCTBO TeneBu3opa U TeneBuaAcHUs. CIyTHUKOBAsE U COTOBAs
CBSI3b.

Xumusi 1 ObiT. Moromue u uucTsipe cpenactsa. [loBepXHOCTHO - aKTUBHBIE
BemlectBa ([IAB). OrOenuBarenu: xuMuU4Yeckue U onrtuyeckue. MHCEKTHLMIBI -
cpenctea it OOpEOBI ¢ HACEKOMBIMU. XUMHUYECKHUEe CPEICTBA TUTHEHbl U KOCMETHKH.
[TumeBsie [06aBKU, UX MapKHUPOBKA.

CuHepreruka.

[ToHsiTHE O CHHEpPreTHKe M caMOOPTraHU3aIlK OTKPBITHIX chucTeM. OOLMe IPUHIMITE]
cuHepreTuku. Touka Oudypkauuu M aTTpakT. Poib CHHEpPreTHKH A H3y4YeHHs
MPUPOJHBIX ¥ COLHANBHEIX ABIeHUH. CTpyKTypHpOBaHHME MaTepHaJIbHOIO MHpa U
€T0 U3y4YeHHe CIIEIUaIbHBIMU pa3jieslaMi (pU3UKH.

DopMBI IBHKEHHUS MATEPHUH.

EcrecTBO3HAHHE H HCKYCCTBO. 30JI0TO€ CEYEHHME M €ro HCIONB30BaHHE B
TIPOU3BENICHUSX APXUTEKTYPBI, XUBOIIUCH, CKYJIBIITYPHI. [TocnenoBaTeIbHOCTE
®dubonayyn, ee MpUMEHEHHUE B HCKyccTBe. PacnpocTpaHeHHOCTh paBuiia 30J10TOr0
ceyeHuss W rocienoparenbHoctd Pubonawum B KkMBOM mpupone. buonHuka H
apXUTEKTypa. B3aMMOIPOHUKHOBEHHE €CTECTBO3HAHUS M UCKYCCTBA.
JeMoHcTparuu.

Tabnuuel, BuaeoGparMeHTs! U GoTorpaduu 1mo reme.



[loprpeter:  JIx. Yensuka, II. Xurrca, JLM. Jlenepmana, M. ®apaneit,
A.A bexkepens, M. Cknanosekas-Kropu, JI. Meitrrep, O. [aun

JlaGopaTopHsle ombIThL. 1. M3Mepenue mapaMeTpoB KHCTH PYKH

IIpaxruyeckas pabora Ne 9. V3yueHue siBIeHUs 3MeKTPOMATHUTHOI VHIYKITHH,
Ipaktuueckas pabora Ne 10. Mzydenne 3010T0r0 cedeHus Ha Pa3IMYHbBIX 00BEKTaX.

Tema 6. Briiax coBpemMeHHBIX yuenbix B popmuposanne EHKM (4 qaca)
M3ydenne Ouorpaduu COBpeMeHHBIX poOCCHICKMX yueHbIX. OleHka BKIaja

COBPEMEHHBIX POCCHHCKUX y4eHbIX B hopmupoBanne EHKM. [ocnennue oTKpBITHS
B 00JIaCTH €CTECTBEHHBIX HayK.



