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HosicauTeIbHASA 3aNIMCKA.

Pabouas nmporpamma mo ectectBo3Hanuto a1t 10-11-ro kmacca cocrabiieHa
Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUSI OCHOBHOH 00pa3oBaTesbHOMN
porpamMmbl cpefHero oodiiero odpaszoBanus, npenacraBieHHbXx Bo OI'OC COO,
nporpaMMbl  (DOPMHUPOBAHMSI ~ YHUBEPCAIbHBIX  y4eOHBIX JCHCTBHM U ¢
UCIIONIb30BaHuEM aBTOpCcKoi mporpammel 1 10 — 11 kmaccoB O.C. IN'aGpuensna
«EcTecTBO3HaHUEY.

[emsamMu n3ydeHUss HHTETPUPOBAHHOTO Kypca «ECTeCTBO3HaAHUE» B CTapLIEn
IIKOJIE SIBJISIFOTCS:
* CO37JaHUE OCHOB LIEJIOCTHOM HAYYHOU KapTUHBI MUPA;
* (popMHUpOBaHUE TOHUMAHUS B3aMMOCBS3H U B3aUMO3aBUCUMOCTU €CTECTBEHHBIX
HAyK; BIMSHUS E€CTECTBEHHBIX HAyK Ha OKPYXAIOIIYI0 Cpely, SKOHOMHUYECKYIO,
TEXHOJIOTMUYECKYIO, COLMAIBHYIO U ATUUECKYIO CEepbl ACITETbHOCTU YEJIOBEKA;
* CO3JaHUE YCIOBUM /i pa3BUTUS  HABBIKOB  y4yeOHOW, IPOEKTHO-
UCCIIEIOBATENbCKOM, TBOPYECKOM JEATEIbHOCTH, MOTHBAIMM OOYyYalOLIUXCS K
CaMOpa3BUTHIO;
dbopMHpoBaHHEe  YMEHUNM  aHAJIM3UPOBATh,  OLICHUBATh, TNPOBEPATH  Ha
JIOCTOBEPHOCTH U 0000111aTh HAYYHYIO0 HHPOPMAIIHIO;
* TIOJy4YeHHME  HaBBIKOB  0O€30MacHOM  paboTbl  BOBPEMsSI  MPOEKTHO-
UCCJIEIOBATENBCKOW U 3KCHEPUMEHTAIBHON JAESTENBHOCTH, MPU HCIOJIb30BAaHUU
71a00paTOPHOTO 000PYJOBAHUS.
3ajavyaMu MpeAMETHOTO Kypca «EcTecTBO3HAHUE) SIBISIOTCS:
- OCBOCHHME 3HAHMM O COBPEMEHHOM €CTECTBEHHOHAYyYHOW KapTUHE MHUpa U
METOJIaX €CTECTBEHHBIX HayK; 3HAKOMCTBO C HauOoyiee BaKHBIMM HJIEAMU U
JOCTH)KEHHUSIMU €CTECTBO3HAHHUA, OKAa3aBLIMMU ONPEIEIAIONIEE BIMIHUE HA HAIN
IIPEICTABIICHUS O IPUPOJE, HA PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
- OBJAQJCHUE YMEHUSMH TPUMEHATH TMIOJYYCHHBIC 3HAHUS MJis1 OOBICHEHHUS
OKPYKaroIuX SABJICHUH, HCIIOJIb30BAHUS 151 KPUTHYECKOU OLICHKU
€CTECTBEHHOHAYYHOU MH(pOpMaIUH, AJi1 OCO3HAHHOTO ONpeAeSICHUs] COOCTBEHHON
MO3UIIMU TI0 OTHOIICHHIO K 00CYKTaeMbIM B 00IIECTBE MPOOIeMaM HAYKH;
- TNPUMEHEHHE €CTECTBEHHOHAYYHBIX 3HAHMM B TOBCEAHEBHOM >KM3HU IS
oOecrieueHusi 0€30MACHOCTU >KU3HEACATEIBHOCTH, OXpPaHbl 30POBbS, 3AIUTHI
OKPYKAIOIIEN CPEBI.

BBenenue Kypca ecTecTBO3HaHMS B CTaplled IIKOJIE BBI3BAHO CIEAYIOIUMHU
MPUYUHAMU:
1. Ha BbIXO/1€ U3 IIKOJBI B COBHAHUM Y OOJBIIMHCTBA BBIITYCKHUKOB (POPMUPYIOTCS
YaCTHBIC Hay4YHBIC KAPTUHBI MUpA: XUMUYECKasl, pusndeckas, Ouosornueckas, HO
OTCYTCTBYET €JMHasi E€CTECTBEHHO-Hay4yHas KapTHHa, KOTOPYK0 M IIpU3BaHa
(dbopMUpOBaTh Takas JUCIMILIMHA, KAK €CTECTBO3HAHHUE.
2. Hapymaercs mnpeeMCTBEHHOCTh MEXIy CpeaHed U BbICHIed MmiKoyiod. B
TYMaHUTapHBIX By3axX OO0s3aTeNIbHBIM SBISIETCA M3yueHue Kypca «EcrecTBeHHO-
Hay4Has KapTHHAa MHpa», CHHOHMMOM KOTOporo sBisitoTcs «KoHuenuuu
COBPEMEHHOI'O €CTECTBO3HAHUSD.



3. BBeneHue Kypca €CTECTBO3HAHMS IO3BOJISIET PEAM30BaTh TAKOM MEXaHU3M
T'YMaHUTApU3alMi €CTECTBEHHO-HAYYHOr0 00pa30BaHUs, KaK MHTErpalus, 4yTo, B
CBOIO  OdYepelb, TO3BOJSIET TyMaHU3UpPOBAaTb d3TO  oOpa3oBaHUE IS
CTapIlIEKJIACCHUKOB, BhIOpaBIIMX 151 oOydenus B 10—11kmaccax rymaHUTapHbIN
pouIb.

B ocHOBY Kypca nonoxeHa ujesi aHTpOIOLIeHTpU3Ma, T.€. TOCTPOEHUE Kypca
B JIOTUKE M CTPYKTYyp€ BOCHPHSITHS YYCHUKOM €CTECTBEHHOTO MHpa B CHHTE3E
bU3UYECKUX, XUMUICCKUX ¥ OMOTOTHIECKUX MPECTABICHUH.

bonpmioe BHuUMaHue (Oosmee 25% y4eOHOrO BpPEMEHH) YAEIAETCS
IKCIIEPUMEHTY, J1a00paTOpHbIM M mpakThudeckum padoram. ®PI'OC B kauecTBe
0CS3aTEeNILHOTO 3JIEMEHTa NMpU OOYYEHHH B CTapIIUX Kiaccax MpeaycMaTpUBaeT
BBITIOJTHEHWE  KaXJIbIM  YYCHUKOM  HMHAMBUIyaJIbHOTO  TpoekTa.  be3
UCCJIEI0OBATENIbCKUX YMEHUN M HAaBBIKOB CO3AaTh MPOEKT OyIeT CIOXKHO. YTOOBI
COBEPILIEHCTBOBATh 3TH YMEHUS U HABBIKU, B KXKJIOM y4eOHHUKE MPEAyCMOTpEeHa
rnaBa «lIpaktudyeckue paboThl». PaboThl, mnpemIoXKEeHHbIE B HEH, MOTYT
MOCITY>KUTh OCHOBOH JIJIs1 BHITIOJIHEHUSI MHJIUBUIYaIbHOTO MPOEKTA.

Mecmo npeomema 6 yuebnom niawe.

[Ipeamer  «EcrecTBO3Hanue»  BXOAUT B  NPEIAMETHYIO  00JIacTh
«EcrecTtBenHble Hayku». Pabouas mporpamma paccuntana Ha 207 y4eOHBIX 4acoB
(u3 pacuera 1o 3 yaca B Henento B 10 u B 11 kiacce), B T.4. KOHTPOJIBHBIX padoT: 4
yaca — 10 knacc, 4 yaca — 11 knacc; npaktudeckux padot: 19 yacos — 10 knacce, 10
yacoB — 11 kmacc.

Jlnist peanu3auuu qaHHo Paboyeit mporpaMMbl UCTIOJIb3YETCS:

1. EcrtectBo3nanue. 10 xmacc. YueOnuk. bazoBeiii ypoenb (aBtop O. C.
[Nabpuensn, U.I'. Octpoymos, H.C. IlypsimeBa, C.A. Cnankos, B.1. CuBorna3on).
— M.: dpoda, 2014.

2. EcrectBo3nanue. 10 knacc. Metonuueckoe nocodue (aBropsl O. C. ['abpuensH,
C.A. Cnagkos).

3. EcrectBo3nanme. 11 xmacc. YueObnuk. bazoBeiii ypoenb (aBrop O. C.
["a6puensn, U.I'. Octpoymos, H.C. IlypsimeBa, C.A. Cnaakos, B.1. CuBornasos).
—M.: lIpoda, 2014.

Ilnanupyemble (JITMUHOCTHBIC, METANPEIMETHBIE W TMPEAMETHBIC) Pe3yabTaThl
ocBoeHMs yueOHOro npeamera «EcrecTBo3HaHMe»

Jluunocmuvimu pesynomamamu 00y4eHus eCmecmeo3HAHUIO SAGTISIOMCA.

8 UYEHHOCMHO-OPUEHMAYUOHHOU c@hepe — BOCIHUTAHME YYBCTBA TOPJIOCTH 3a
POCCHUICKHUE €CTECTBEHHBIC HAYKU;

68 mpyooeoll cgepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY AaibHeHIen
oOpazoBaTeapHON U TPOPECCUOHATIBHON TPACKTOPUH;

B NO3HABAMENbHOU  (KOSHUMUBHOU, UHMENNeKmyanibHol) cgepe — yMEHUe
YIIPABJISITh CBOEM MMO3HABATEIIHON 1€ TEIbHOCTHIO.

Memanpeomemuvimu  pe3yibmamamu — OCB0E€HUS  NPOSPAMMbL N0
ecmecmeo3HaAHUIO AGAIOMCA
— OBJAQJICHWE YMCHHUSMH W HABBIKAMHU PA3JIMYHBIX BHUJOB IMO3HABATEIHHOU
JEATEeIbHOCTH, TPUMEHEHHUS OCHOBHBIX METOJOB IMO3HaHUSI (CUCTEMHO-



UHGOPMAIIMOHHBIN aHaIN3, MOJEIUPOBAHUE) AJI M3YyYEHUS Pa3IMYHBIX CTOPOH
OKPY’aIOIEro €CTECTBEHHOI0 MUPA;
— OBJIaZICHE OCHOBHBIMHM MHTEJUIEKTYaJIbHBIMU ONEpALUAMU: (GOPMYINPOBAHUE
TUIIOTE3, aHAJIU3 U CUHTE3, CpaBHEHHUE, 0000IEHNE, CUCTEMAaTH3alusl, BbISIBICHUE
IIPUYUHHO-CIIEICTBEHHBIX CBS3€H, [IOUCK aHAJIOTOB;
— (opMHpOBaHME YMEHHUW TE€HEPUPOBATh HJEU U OINPEAENATh CpEJICTBa,
HEOOXOUMBbIE JJIs UX pealIn3alllu;
— (opmupoBaHUEe YMEHUH OINpeneNsaTh IeNd U 33Jaud ACSITEIbHOCTH, a TaKXKe
BBIOMpPATh CPEACTBA pEATM3AlMM 3TUX LEJIe M MPUMEHATh HA MPAKTHKE;
dbopMupoBaHHEe YMEHHI HCHOIB30BaTh PA3IWYHBIE WCTOUYHUKH MJISI TONyYEHUS
€CTECTBEHHO-HAYYHON MH(POPMAIIUU U TOHUMAHUS
3aBUCUMOCTH OT COJEpKaHHUsI U (HOPMBI MPEACTABICHHON MH(GOPMAIMK U LEeNei
aapecara.

IIpeomemnvimu pe3yromamamu u3y4enus eCmecmeo3HaAHUs:

Buvinyckuux na 6a30680m ypoene Hayyumcs:
- IEMOHCTPUPOBATH HA IPUMEPAX POJIb €CTECTBO3HAHUS B PA3BUTUH YEJIOBEYECKON
LMBUJIN3ALINH;
- BBLACIITh NEPCOHAIBHBIM BKJIAJ BEJIMKUX YUYEHBIX B COBPEMEHHOE COCTOSIHHE
€CTECTBEHHBIX HAYK;
- I'PaMOTHO IPUMEHATH E€CTECTBEHHO-HAYYHYK) TEPMHUHOJIOTHIO IPU ONUCAaHUU
SBJICHUM OKPY>KaIOILIEro MUpa;
- 000CHOBaHHO MPUMEHSATH NMPUOOPHI ISl U3MEPEHUS U HAOIIOACHUS, UCTIOJIb3YS
ONMHMCAHWE WM MPEAJIOKEHHBIA aJITOPUTM IKCIEPUMEHTA C UENbI0 MOJYyYEHHUS
3HaHHUI 00 O0BEKTE U3YUEHUS;
- BBISABJISATH XapakTep SBJICHUHA B OKpYyXaroUledl cpene, MOHUMATh CMBICT
Ha0JII01aeMbIX IPOLIECCOB, OCHOBBIBASICh HA €CTECTBEHHO-HAYYHOM 3HAHUU;
- HCIOJb30BaTh AJI ONMUCAHMS XapakTepa MPOTEKaHUs MPOLECCOB (U3NYECKUE
BEJIMYUHBI U JIEMOHCTPUPOBATH B3aMMOCBSI3b MEKly HUMU;
- OCYILECTBIIATh MOJICIMPOBAHUE IPOTEKAHUSI HAOII01aeMBIX MPOLIECCOB C YUETOM
I'PaHUL] IPUMEHUMOCTH UCIOJIb3YEMBIX MOJIEIEH;
- KPUTUYECKH OLEHUBATh, HMHTEPIPETUPOBATH M OOCYXAaThb HH(POpPMAIHIO,
conepskarytocst B coobmenusix CMU, pecypcax UHTepHETa, HAyYHO-TIOMYISIPHBIX
CTaThsIX C TOYKH 3PEHHUS €ECTECTBEHHO-HAYYHON KOPPEKTHOCTH; J€JIaTh BHIBOJIbI HA
OCHOBE JIUTEPATYPHBIX JAHHBIX;
- T[NPUHUMATh APTYMEHTHUPOBAHHbBIE pELIEHUS B OTHOIICHUH TPUMEHEHUS
Pa3HOOOPa3HBIX TEXHOJIOTUH B MPOHECCUOHAIBHOU JIESITEIHHOCTH U B OBITY;
- U3BJIEKaTh W3 OMNHMCAHUS MAIlWH, NPUOOPOB U TEXHUYECKUX YCTPOWCTB
HEO0OXOIMMbIE XapaKTEPUCTUKH JJI1 KOPPEKTHOTO UX UCTIOJIb30BaAHMUS;
- OOBSCHATH IPUHIIUIIBL, TOJIOXKEHHBIE B OCHOBY paOOThI TPUOOPOB;
- OpraHU30BbIBaTh CBOK JIEATEIBHOCTh C YYETOM IPUHLHUIIOB YCTONYHMBOIO
pPa3BUTHUSL CHUCTEMBI «IIPUPOJIa—OOIIECTBO—UEIOBEK» (OCHOBBIBASCh HA 3HAHUIX O
mpolreccax MepeHoca M TpaHchopMmaluy BELIECTB U SHEPrHil B HKOCHCTEME,
pa3BUTUU U (QYHKIMOHHPOBAHUHM Ouochepsl; 0 CTPYKType MOMYyJALUA U BHIA,
aJlanTanusax OpraHu3MoB K cpesie 00UTaHus, CBOMCTBAX IKOJIOTUUYECKUX (PAKTOPOB;



PYKOBOJCTBYSCh MPHUHIMIIAMU PecypcocOepexeHusi U 0€30MacHOro MPUMEHEHHUs
MaTEepUajIoB U TEXHOJIOTUI; cOXpaHss OMOJIOrHYecKoe pazHooOpas3ue);

- 00OCHOBBIBaTh IPAKTUYECKOE MCIOJIb30BAHUE BEUIECTB W HX peakUuud B
IPOMBIIIJIEHHOCTH U B OBITY; OOBSICHATH POJIb ONPECIIEHHBIX KJIaCCOB BEILIECTB B
3arpsI3HEHUM OKPY KAIOLIEH cpebl;

- JIEHCTBOBAaTh B paMKax IMpaBWJI TEXHUKH O€30IaCHOCTH M B COOTBETCTBUU C
UHCTPYKUUSAMU [0 NPUMEHEHUIO JIEKAPCTB, CPEACTB OBITOBOM XMMMH, OBITOBBIX
ANEKTPUYECKUX NPHOOPOB, CIOXKHBIX MEXaHW3MOB, IOHMMAsi €CTECTBEHHO-
HAy4YHbIE OCHOBBI CO3aHUs PEIUCAHNNL;

- dbopmupoBaTH COOCTBEHHYIO CTpaTEeruio 3JI0pOBhECOEpEraroiiero
(paBHOBECHOTO) THUTAHHUS C Y4E€TOM OHOJIOTMYECKOH I1e1ecO00pa3sHOCTH, POJU
BEILECTB B MUTAHUU U KUZHEJEATEIbHOCTH KUBBIX OPIraHU3MOB;

- OOBSCHATH MEXaHU3M BIIMSHHS HA JKUBBIE OPraHU3MbI AJIEKTPOMAarHUTHBIX BOJIH
U PaAAMOAKTUBHOTO W3JIyYCHMS, a TaKKe JEHWCTBHUS aJKOTOJs, HUKOTHHA,
HAapKOTHYECKUX, MyTareHHbIX, TEPATOICHHBIX BEILECTB HA 3I0POBBE OpraHU3Ma U
3apOABILIEBOE PA3BUTHUE;

- BbIOMpaTh CTPATErHIO IMOBEACHUS B OBITOBBIX M YpPE3BBIYAMHBIX CUTYalLUsX,
OCHOBBIBasICh Ha IIOHMMAaHUU BIIMSHUS Ha OpPraHU3M ueloBeKa (PU3MUECKHUX,
XUMHYECKUX U OMOJIOTHYECKUX (DaKTOPOB;

- OCO3HAHHO JEHCTBOBATh B CUTyallMd BbIOOpA MPOIYKTa WIN YCIIYTH, IPUMEHSIS
€CTECTBEHHO-HAYYHbIE KOMIIETEHINH.

Buvinycknux na 6a30680m ypoene noayuum 603MONCHOCHb HAYUUMbCAL:

- BBIIOJHATH CAMOCTOSITEJIbHBIE JKCIEPUMEHTHI, PACKPBIBAIOIINE MOHUMAHHE
OCHOBHBIX E€CTECTBEHHO-HAYYHBIX TMOHATHUA M 3aKOHOB, coOdIoAas MpaBuia
O0e3omacHOil pabOThl; MPEACTABIATH TMOJYYECHHBIE pPE3ylbTaThl B TaOIMYHOM,
rpaduyueckoil WM TEKCTOBOM (hopme; nenarh BbIBOABI HA OCHOBE MOJYYEHHBIX U
JUTEPATYPHBIX TaHHBIX;

- OCYHIECTBIISITh CAMOCTOATEIbHBIA Y4YEOHBIM MNpPOEKT WM HCCIeA0BaHUE B
00J1acTH €CTECTBO3HAHUS, BKIIOUYAIOUIUM ONpeielieHue TeMbI, IOCTAHOBKY LIEJU U
3a/1a4y, BBIABMIKEHUE THUIOTE3bl M IIyTEM €€ SKCIEPUMEHTAIBHON IPOBEPKH,
IIPOBEJICHUE HKCIIEPUMEHTA, AHAJIN3 €ro PEe3yJbTaTOB C yYETOM MOTPEIIHOCTH
u3MepeHusi,  (GOpMyJIMpPOBAHHWE  BBIBOJAOB M  NPEIACTABICHHE  TOTOBOTO
UH(OPMAITMOHHOTO MPOIYKTA;

- 00CyXJaTh CYHIECTBYIOUIME JIOKAJIbHBIE M PErHOHaJIbHbIE MPOOJIEMBI
(9KOJIOTMYECKHE, SHEPTETUUECKHUE, CHIPHEBBIE U T.11.);

- 00OCHOBBIBaTh B JUCKYCCHUU BO3MOXKHBIE MYTH UX PEIICHMS, OCHOBBIBAACH Ha
€CTECTBEHHO-HAYYHBIX 3HAHUSIX;

- HaxOJUTh B3aUMOCBS3M MEXAY CTPYKTYpoM U (QYyHKUUEH, NPUYHMHOU H
CIE/ICTBUEM, Teopued M (akTaMd NpH aHaIU3e NPOOJIEMHBIX CHUTyalud W
00OCHOBaHUU NMPUHUMAEMBIX PEIICHUN Ha OCHOBE €CTECTBEHHO-HAYUYHbBIX 3HAHUH;
MOKa3bIBaTh B3aUMOCBSI3b MEX1Y 001aCTIMU €CTECTBEHHBIX HAYK.

Coxaep:xanue yueOHoro npeamera «EcrectBo3HaHue».

10 knace.

1. BBenenue (4 1)



BBenenune B ecrectBo3Hanue. [lpupoma-cpena oOuTaHMs W HCTOYHHMK >KU3HU
YeJnoBeKa. B3auMOOTHOIIEHHS YENOBEKA U MPUPOJbI, UX AHalekTuKa. [Ipupona —
HMCTOYHUK TBOPUYECKOTO BJIOXHOBEHUS JIEATEIIEN UCKYCCTBA.

EctecTBO3HaHMe — €OWHCTBO HayK o mpupoie. Marepus u ¢GopMbl ee
cymiecTBoBaHMs. JlnanekTtrka ectecTBO3HaHUSA. OCHOBHBIE 3Tallbl €r0 Pa3BUTHSL.
[ToHATHE O €CTECTBO3HAHUM, KAK CUCTEME HAYYHBIX 3HAHHI O MIPUPOJIE.
Jlemoncmpayuu. BuneodpparmMeHTsl  (TIOJISI  CEIBCKOXO3SMCTBEHHBIX — YTOJUH,
Kapbepbl UIA MOOBIMM YIJIE U PYyHAbl, METAJUTyprUdecKue KOMOHMHATBHI, Ta30- U
Hedrenporoabl, ¢notunuu, ['9C, TOL u ADC, mocneaCcTBUS 3eMIICTPSICEHUN U
IlyHAMH, HMCYE3HYBIIME BUAbl PACTEHUH U HKUBOTHBIX); PENPOAYKLHH KapTHH
BEJIMKHX XYJI0XKHUKOB C NEH3aKaMU U ApyruMHu oO0bekTamu npupozs! (Ilumxkuna,
JleBurana, AiiBazoBckoro, IoHa wu 1p.); My3bIKaIbHbIE (DparMEHTHI,
NOCBSILIEHHBIE sIBICHUSAM npupoabl (Halikockuii, Cen-Canc, beTxoBeH u ap.).
[TopTpeTbl  y4yeHBIX-€CTECTBOUCHBITATENEH, BUIACO(PpPArMEHTHl 1O HUCTOPUHU
BO3HUKHOBEHUS U pPa3BUTHsI (PU3UKU, XUMUU U OUOJIOTUU

2. EcTecTBO3HAHHE M MeTOAbI NO3HAHUS MUpa (16 1)

B3aumoceazv mesncoy HayKoil u mexnonocuamu

Hcemopus uzyuenus npupoowi. Ilpocpecc 8 ecmecmeeHHbIX HAYKAX U €20 8KAAO 8
pazsumue yusuauzayuu. MemoObl HAYuHO20 HO3HAHUA U UX COCMABIAUUE:
HabnoOeHue, usMepeHue, IKCHePUMeHm, MOOeIUuposanue, 2unomesd, 6vl60o0,
nocmpoenue meopuu. DopMbl MO3HAHUA: HAYYHOE M HEHAaydHoe. /[Ba ypoBHiA
HAy4YHOTI'O IO3HAHUS: AMITUPUYECKU N (4yBCTBEHHBIH, OTBITHBIN) U
TEOPETUUYECKHM (palmoHaIbHBIN). MojenupoBaHue Ha TEOPETUYECKOM YpPOBHE
MO3HAHUS W TUIBI MOJENeN (uaeanbHas, aHaIOrWs, Maremarudeckas). Poib
MBICJICHHOTO 3KCIIEPUMEHTa U MaTEMAaTUYECKOTO MOJECIUPOBAHUS B CTAHOBJIEHUU
Y Pa3BUTHUU €CTECTBEHHBIX HAYK. DYHOAMEHMAaNbHble NOHAMUS eCNeCME03HAHUSL.
A3eik  ecmecmeo3nanus. buonocus. buonornyeckas — cHUCTeEMaTMKa W €€
BOKHEUINIME TakCOHbl. buHOMHMHanbHas HoMeHkarypa. [lonsitue Buza.
Cucremarnka xuBOTHBIX. [loHsaTne moponsl. Cucrematuka pacrtenuil. [lonsTue
copra. buonormyeckas HOMEHKJIAaTypa — OCHOBa  MpOQEeCCHOHAIBHON
NESATEIbHOCTU. Xumus. TpuBAAIbHBIE Ha3BaHWS. PalnvoHalibHAas HOMEHKIATYpA.
Mexaynaponnas Homenkinarypa MIOITAK.

XHWMUYECKHE DJJEMECHThI W MPOMCXOXKJACHHE HX Ha3BaHui. Kiraccudukaiuys
HEOPTaHUYECKUX BEIIECTB (OKCHIbI, KHUCIOTHI, OCHOBAHHUS, COJW) U MPUHLHUIIBI
oOpa3oBanus ux HazBaHU. Qu3uxa. EquHUIBI n3MepeHus GU3NUEeCKUX BEIIMYUH
Ha Pycu. EnunHunmel usmepeHus (PU3NUECKHX BEIWYUH B HEKOTOPHIX JPYTHUX
CTpaHax. MexIyHapoJHasi CUCTeMa €IUHUI] U3MEPECHUS] (PU3NYECKUX BEITUYHH —
CH. OcHOBHbIE U MPOU3BOJIHbIE €IMHUIIBI U3MepeHUsl pu3nyeckux BeauuuH CH.
Ecmecmeennonayunvie nonamus, 3aKOHbl u meopuu. ECTECTBEHHOHAYYHBIE
noHsATUsl. KOHKpeTHbIE W aOCTpAaKTHBIE €CTECTBEHHOHAYYHBIE MOHSTHS. 3aKOHbI
€CTECTBO3HAHUs. EcTecTBEHHOHayuHble Teopuu. OmnucaTenbHblE TEOPUH U
o0BsicHUTENBHBIE TeopHH. [IporHo3upytomas pojab eCTECTBEHHOHAYYHBIX TEOPH.



Ecmecmeennonayunas kapmuna mupa. KapTuHbl Mupa: penurno3Has, ObIToBas,
XylnoxecTBeHHas. FEcmemceennonayunas kapmuna mupa (EHKM). DBomronus
EHKM wu ee »aTamnbl: apuUCTOTEIEBCKHWM, HBIOTOHOBCKUM, HSWHIITCHHOBCKAS
peBomorus.  IIpuHOMIBI  MO3HAHUS B €CTECTBO3HAHMM:  COOTBETCTBUS,
JOTIOJIHUTENIBHOCTH, IPUYUHHOCTH, CAMMETPHHU.

Mupuvi, 6 Komopbix mbl xHcusem. llpumepsvt cucmemamuzayuu u HaA2AAOHO20
npeocmaesneHus HAY4YHO20 3HAHUA: npPOCMPAHCMBEHHO-8DEMEHHbLE
Xapakxmepucmuky (HAHOMUP U MUKDOMUD, MAKPOMUD, Me2amup). 1" paHUIbl MUPOB
U YCIOBHOCTb 3THX TpaHUl. Poib HAYUHbIX OOCMUNCEHUU 6 CO30AHUU HOBbIX
mexHonoeuti. eomoyus mexHonoeuti. Ilpubopsl  UIs  U3y4EHHS] MHUPOB, HX
ABOJIIOIUS OT CBETOBOrO MHMKpockomna P.I'yka 10 CkaHUpPYIOLIErOo TYHHEJIBHOTO
mukpockona (CTM) u aroMHo-cuiioBoro mukpockona (ACM). MonekynsapHoe
pacro3HaBaHWE W €ro poJib B MPHUPOJEC M JKU3HM 4YenoBeka. KoMmbproTepbl

OyyIIero.

HHemoncmpayuu. [loptpetsl  yueHbix-  ectectBoucnbiTareneit  ([.Tamwmnes,
H.MenneneeBa, ['Mennens, H. bekeroa, M. ®apazes), paznuyHbie
MaTepuanbHble (usudyeckue (ekTpodopHas MalIMHa — MOJIEJIb MOJIHUH,

KPUCTAJUIMYECKHUE PEIICTKU Pa3IMYHBIX TUIIOB), OMOJIOrHYecKre (MYJISKU I[BETOB,
OpraHoB TeJla yelioBeka), reorpadudeckue (To0yc, KapTa, TeILTypui),
XUMHUYECKUEe (IIapOCTep)KHEBbIE M OOBEMHBIE MOJECIH MOJEKYJ Pa3TuYHBIX
BemiecTB). Cnalipl ¢ MojieNisiMU cTpoeHust atoma TomcoHa u Pesepdopaa.
OTHOCUTENLHOCTh TOHSATUSI MYCTOTHI. PaznuunHbie (u3nueckue, XUMHUUYECKUE U
ouonornyeckue wmoxaenu. lloptperst Apucrorens, K.JIunues, Y. JlapBuna;
BUI€O(PparMEeHThI ¢ TAKCOHAMHU B OOTAHUKE M 300JI0TMU U NMPUMEPHl CUCTEMATUKHU
OTHEJIbHBIX PAcTeHU | >KUBOTHBIX. TaOnuia, cnaig wuid BuaeodparMeHT
«Homenkmarypa MIOITAK»; TaGauisl Wik claiiibl ¢ aHUMAIUSMUA IO OOIIMM
npuHIMIaAM 00pa3oBaHMs Ha3BaHWM BaXXHEHIIMX KJIACCOB HEOPTaHUYECKHUX
COCTMHEHUN — OKCHJIOB, KUCJIOT, OCHOBAHMS, COJICH, - U UX KJIaCCHU(UKAIUH.
[Toptpersr Oma, Kynona, Herorona, DWHIITEHHA W Jp.; TaOJMIIBI OCHOBHBIX HU
npousBoaHbIX eauHul] CU; nuHamudeckue BuaeodparMeHThl, WUTFOCTPUPYIONTUE
BOKHEUIINE TOHATHS (PU3UKU TPUMEHHUTEIIBHO K TEeMEe YpOKa; Clailja uiu
BuneopparMeHT «CTapopyCcCKHE C€AMHHIBI M3MEPEHHS] HEKOTOPBIX (PU3NUYECKUX
BeNUYMH». TaOmuibl W BUACOPPArMEHTHI, WUIIOCTPUPYIOIMINE BaKHEHUIIINE
MOHSATHUSI, 3aKOHBI U TEOPUH €CTECTBEHHOHAYYHBIX JTUCIUIUIMH MO KYPCYy OCHOBHOM
IKoJIbl. BugeodparMeHThl U Claibl MO ABOTIOIMH MUKPOCKOTIOB.
Jlabopamophvie onvimwl. 1. TlocTpoeHHe pPaBHOCTOPOHHUX TPEYTOJbHUKOB U3
CIIMYeK Ha IUIOCKOCTM W B TpocTpaHcTBe. 2. WimocTtpamusi mOpuHIUIIA
cooTBeTcTBUS. 3. MogenupoBanue MpHUHLIMIA PabOThl  CKAHUPYIOIIETO
MuKpockona. 4. J[okazaTeabCcTBO 0€TKOBOM MPUPOALI PEPMEHTOB.

Ilpakmuueckas  paboma  Nel. OMmupudeckoe  TMO3HAaHUE B W3YYCHHH
€CTECTBO3HAHUS.

Ilpakmuueckas  paboma  Ne2. [loctpoeHne  TPOCTPAHCTBEHHBIX  MOJECH
HEOPTraHUYECKUX M OpPraHMYECKUX COEJUHEHH B COMNOCTABIEHUU C UX
CBOWCTBAMU.

Ilpakmuuecxas paboma Ne3. Habmronenue 3a ropsiiiei cBedoi



Ipaxmuueckaa paboma Ne4. Habnronenue 3a U3MEHEHHEM TEMIIEpaTyphbl JbAa U
€ro COCTOSIHUEM IPU HAarpEeBaHUU

I11. Meramup. OcBoeHne KOcMOCa U €ro poJib B KU3HH YesioBeyecTBa (9 4)
XPpOHOJIOTHS ACTPOHOMUYECKUX TMPEJCTABICHUN U OTKPBITUN: T'€OLIEHTpUYECKas
CUCTEMAa MHpa; aHTPOIOIIEHTPUYECKAsT CHUCTEMa MHUpa; TeIUOIeHTpUYECcKas
cucreMa Mupa. ACTpoHOMBI 16-19 B.B. M X BKJIaJ B pa3BUTHE MPEICTABICHUI O
Bcenennoil. Becenennas: meopus 603HUKHOBEHUS, CIMPYKMYPA, COCMAB, I60II0YUS.
Acmponomus ~ Kak — HAyuHeli — (QYHOAMEHM  OCB0EHUSI  KOCMUYECKO20
npocmpancmea. Kocmonorua. Bkimax oOT€YeCTBEHHOM HAayKM B MHPOBYIO
KOCMOJIOTHI0. Pakemonocumenu,  UCKYCCMGEHHble — CHYMHUKU,  OpOUmavHbie
cmanyuy,  nianemoxoowi. OpOuTanbHas ~ acTpOHOMHUYECKass  oOcepBaTopus
(OAO). Hcnonvzosanue cnymHuxogvlx cucmem 8 cghepe UHDOPMAYUOHHBIX
mexnonozuil. CogpemenHvle HayUyHO-UCCIe008aAMENbCKUE NPOSPAMMbL NO U3)YEHUIO
Kocmoca u ux sHaveHue. IIpobnemvl, céa3anHble ¢ 0C80eHUEM KOCMOCA, U NYMU UX
pewenus. Medscoynapoonoe compyoHu4ecmao.

IV.O060/10ukn 3eman: aurocdepa, ruapochepa, atmocdepa (12 u)

Cmpoenue 3emnu. Jlumocgepa. BuyTpeHHee cTpoeHue 3emMiIu U €€
xumudeckuit cocraB. CrpoeHwe u coctaB JuTocepbl. MuHepaabl U TOpHBIE
nopoasl. Pynel.  Jlutocdepubie mnutThl. 3emuerpsicenus. [llkama Puxtepa.
NutencuBHOCTh 3emueTpsicenui. Llynamu.

T'uopocghepa. Oxeanvt u mopa. Cocra ruapochepsl. MupoBoii okean. Mopsi.
Herunuunsie mops: CapraccoBo, Kacmmiickoe u Apansckoe. Tema Mops B
MIPOU3BEACHUSX MUPOBOH XYJ10KECTBEHHOUN KYJIHTYPHI.

Boowt oxeanoeé u mopeit. XuMAYECKUI COCTAaB MOPCKOW M OKEAHWYECKOW BOJIBI.
[Ipomunne. Jlen B okeane. I'pennanausa. Autapkruaa. /[Buxenue Box MupoBoro
okeaHa. [IpunuBel 1 oTIIMBBEL. MOpCcKue TeueHus. Tumel Kimmara.

Boovt cywmu. Boawi cymm u ux kinaccudukanusa. Pomnuku. [eiizepsl.
MunepanbHble BOABI U UX KJIaccUUKaIus. [Ipobnema npecnoit Boabl. O3epo
baiikan. KapctoBbie siBleHHMs M 00pa3oBaHUE CTAJIAKTUTOB U CTaJarMUTOB.
AHOMaJIbHBIE CBOMCTBA BOJIbI M X 3HAYEHUE B IPUPOJIE.

Ammocepepa. Ilozooa. Atmochepa m ee cocraB. BepTukaipHoe cTpoeHHE
atMocdepsl: Tpomocdepa, crparochepa, mMe3ochepa, Tepmochepa, sk30chepa.
CoctaB Bozayxa. O30HOBbIE [bIpbl M MapHUKOBBIM d3(dekr. I[loroga wu
KIumat. Ammocghepnoe oasnenue. Bemep. AtmochepHoe napienue. Kecconnas
¥ BbICOTHAs Oone3Hu. L{ukiionbl 1 aHTUIMKIOHBI. ATMOoc(epHblie GpoHTHL. Betpa
W UX BUJABL IIKBaJ, CMepY, aHTHUIIaccar, maccar, Opu3, ¢eH, Oopa, CHUPOKKO,
MYCCOHBI, Tali)yHBI, yparaHbl, CMEPUU, TOPHAIO.

[lIxana bodopra.

Baasicnocms 6030yxa. BnaxhHocTh Bo3ayxa. [lcuxpomerp u I'mrpometp. Touka
pochl. O6maka, ux ¢opmsl u pazmepsl. Tyman. Ocanku u ux Tumbl. Pagyra.

Hemoncmpayuu. OO6pasLpl pyll, MUHEPAJIOB U TOPHBIX MOPOJ, pU3NUecKas KapTa
IIOJTYIIAPUH, aTIaChl.
KapTtsi: Mopckux Teuenu, pusndeckue kaptol mupa u Poccuiickoit denepanuu.



Buneodpparmentst u  ¢otorpaduum mo Teme ypoka: CTpPOEHHE 3eMIIH,
3eMJICTPSICEHUSA, I[yHAMH, pa3JIMYHble OKEaHbl M MOps, ailcOepru, MOpPCKHUe
TE€UYEHUs, POJHUKH, reisepbl, o3epo baiikan, kapcToBbie siBIEHHS (CTaJIaKTUTHI U
CTaJIarMUTHI), aTMoc(epa U ee cOCTaB, IUKJIOHBI U AHTUIIMKIOHBI, BUJIbI BETPOB,
TyMaH, paAyra, OCAaJKWA pa3duyHbIX TUNOB. Penpomykumu kaptun - .
AitBazoBckuil «JleBsateiii Banm», WM. JleButan «beper CpeauzeMHoro mops», H.
[Inmkun «Ha Gepery mopsi», JI. Jlaropuo «Mope», A. PwsuioB «Ha romy6om
npocTopey; (parMeHThl MY3bIKaJIbHBIX Hpou3BeneHuii - H. Pumckuii-Kopcakos
«Canko», K. Jlebroccu «Mope», M. PaBens «Jlogka B okeaHe» U3 COOpHHUKA
«3epkanay, I1. Halikockuii «Jlebenunoe ozepo», M. Mycoprckuii «CHerypoukay.
[IpeBpaiiieHnsi HEpaCTBOPUMBIX KapOOHATOB KalbI[s U MarHus (CpeHUX COJICil) B
pacTBOpUMBIEC THAPOKAPOOHATHI (KUCJIBIE COJIM) © OOpaTHO — MPUYHUHA
oOpa30oBaHUs CTaJakKTUTOB M CTAJarMUTOB. MojenupoBaHue MNapHUKOBOTO
s dexra. [Tpubopsl: s u3MepeHus: aTMocPepHOro JiaBiieHus (0apoMeTpsl), s
U3MEPEHUS BIAKHOCTH BO3/yXa (TUTPOMETPHI).

Jlabopamophvie onvimel. 1.3ydyeHue coctaBa rpanHuta. 2. MonenupoBaHue
BBICOKOW IUIOTHOCTH Bojabl MeptBoro wmops. 3. PacmupeHue BoAbl MpHU
HarpeBaHHH.

IIpakmuueckas paboma Ne 5. VI3ydeHne KOJJIEKIIUA TOPHBIX MOPOJT
Ilpakmuueckas paboma Ne 6. V3ydyeHuwe mnapamMeTpOB COCTOSHUS BO3IyXa B
KaOuHeTe.

V. Makpomup. Hayka 00 okpy:xarouieii cpeae. buocgepa. (23 u)

)Kuffﬂb, RPUBHAKU IHCUBOCO U UX OMHOCUME/IbBHOCHDb. OcHOBHBIE CBOMCTBaA
JKUBOTO OpraHusma: CAUHCTBO XHMMHYCCKOIO COCTaBa, 0oOMEH BCIICCTB,
CaMOBOCITPOMU3BCACHUEC, HACICACTBCHHOCTb, HW3MCHYHMBOCTL, Pa3BUTUC U POCT,
pasapaKuMOCTb, JUCKPCTHOCTD U LCIIOCTHOCTDL, QHCPro3aBUCUMOCTD.

JKuBple  cUCTEMBI, Kak  CaMOYIIPABJAIOIIMECS,  CAMOPETYJIUPYIOIIHUECS,
CaMOOpTraHU3yroIMecs CUcTeMbl. Tpu Hadana TtepMoauHamuku. [lonsatue
SHTPOIHH.

Ilpoucxootcoenue xncuznu nHa 3emne. (OCHOBHBIE THIOTE3bl MPOUCXOKACHUS
KU3HM Ha 3emile: KpEalMOHW3M, TUIOTE3a CaMOINPOM3BOJBHOTO 3apOKICHUS
KHU3HU U3 HE)KUBOTO, KOHIIENIIMSI OMOTreHe3a, TUIoTe3a MaHCIePMHUH.

['unoTre3a NPOUCXOKACHUS KU3HHU MyTeM OMOXMMHYECKOW 3BONIIONUU (TUIIOTE3a
Onapuna—XomaeitHa). JIMCKyccrs 0 BO3MOXHOCTH CYIIECTBOBAHHUSI BHE3EMHBIX
[MUBUJIN3AIUN.

Xumuueckuui cocmaé Kiemku. XAMUYECKas OpraHu3anys KJIETKU HA aTOMHOM —
DJIEMEHTHOM, - ypoBHE. MakpoaneMeHTsl. MUKpodaeMeHThl. MOoJeKyIsapHbINA
YPOBEHb XMMHYECKOW OpraHu3aluy KJIETKH (MOJIEKYJSPHBIM COCTaB KIIETKH).
Heoprannueckue coeauHenuss kietkd. Boma m ee posb. MuHepanapHbIe COJM.
OpraHnyeckne BeIIeCTBa KIETKH.

Ypoenu opzanuzayuu srcuznu. Knerounsli ypoBE€Hb OpPraHHM3allMHA >KU3HM Ha
3emsie. TkaHeBbIi ypoBeHb. THIIBI TKaHEl JKUBOTHBIX (3MHUTEIUATIbHAS,
COCMHHUTENbHAs, MBIIIEYHAsA, HEpBHAs) MW pacTteHud (oOpa3oBaTesbHasl,
IIOKPOBHAsl, OCHOBHAasi M npoBojsamas). OpranHslii ypoBeHb. OpraHu3MEHHbIN



ypoBeHb. llomymAnMOHHO-BUAOBOM YPOBEHb. bHOr€OLEHOTHYECKUN YPOBEHb.
buonieno3. buocdepHbiii ypoBeHb.

Ilpokapuomer u 3ykapuomel. [IpokapuoTel W 3yKapuoThl. bakrepun u ux
kiaccudukanuys: mo dopme (O6aruiubl, KOKKH, COIUPHIUIBI, BUOPHUOHBI), 1O THITY
nutanus (canpoduThl, MHapa3uThl), MO OTHOIIEHHUIO K KHUCIOpOAy (a’3poOsbl,
aHa’poObl). OCOOEHHOCTH CTpOEHUsl OaKTepHuil U WX KUZHENEATeNbHOCTH. Poib
OakTepuu B TpPUPOAE M >KU3HU 4enoBeka. [luanoGakTepuu (cuHE-3elCHBIC
BOJIOPOCIIA) W OCOOCHHOCTH WX CTPOSHUS U IKHU3HEIAEATEIHbHOCTH. Poib
nuaHooakTepuil B mpupoe. CTpoeHue KIETKU 3yKapruOTOB.

Knemounaa meopun. Ilpocmeiimiue. Bupycol. Kiietounas Tteopus u  ee
nosioxkeHus. [Ipocreiimuye: >XKTyTHKOBBIE, PECHUYHBIC, aMeOOWTHBIC. 3HAYCHUE
IPOCTEUIINX B MPUPOJE U KU3HU uyenoBeka. Bupycbel. CTpoeHne 1 0COOEHHOCTH
KU3HEJEATEIbHOCTU BUPYCOB. Bupychsie 3a0oneBanus yenoseka. BUY u CIIN/I,.
['pulsb1. Pons rpuboB B pHpoie U B XO34HMCTBE YETIOBEKA.

Ilonamue oOuonocuueckon 3gontoyuu. Igontoyuonnas meopusn. lloHstue
OWonornyeckorM  2BOMONMH.  JIMMTENTbHOCTh,  HEOOpATUMBIA  XapakTep,
HaIPaBJICHHOCTh 3BOMIOLMU. OCHOBHBIE HAIIPABJIECHUS YBOIIOLNUH. bruonornueckui
nporpecc. buosnornueckuit perpecc. AHTPOIIOTE€HE3 U €ro ATAllbI.

[Ipennoceuikn co3gaHus 3BOJIOUMOHHOM Teopun Y.J/lapBuHa. Jlornueckas
CTPYKTypa AapBUHU3MA (M30BITOYHAS MHTEHCUBHOCTH Pa3MHOXKEHUS, OopbOa 3a
CYILIECTBOBAHME U €€ BHUJbI, €CTECTBEHHBIM 0TOOp). CHUHTETHYECKas Teopus
ABOJIONMHU.  MUKPOAIBOIIOLHUS. Bunoo6pa3zoBanue  (reorpaduueckoe  H
sKoJIoruYeckoe). MakposBomtouus. JBUKyIIHe CHIIBI BOJIOLNUU: MyTalMOHHBIN
MPOIIECC, MOMYJAIMOHHBIE BOJIHBI, H30Jsuus. DopMbl ecTecTBEHHOTO OTOOpa:
CTaOMJIM3UPYIOIIUHI, IBUKYIIUHN, TU3PYITUBHBIN.

Coepemennvle memooOvl NOOOEPHCAHUA YCHMOUUUBOCMU OUO2E0UEHO308 U
UCKYCCHMEHHbBIX IKOCUCHIEM

[Tonstue skocucrtemMbl. buoron. buoneHos. buoreonenos, cTpykrypa U OCHOBBI
dbynkuuonupoBanus. OTimuns OUOTeoleH03a OT 3KocucTeMbl. HectaOuibHbIE U
cTabuiIbHBIE AKOCUCTEMBI. buoreoxumudeckue moToku. KpyroBopoTsl BeliecTBa.
[IpyHIMIBI  YCTOWYMBOCTH OHOreoneHo30B. HaydHble OCHOBBI CO3JaHUS U
NOAJCPKAaHUSI HCKYCCTBEHHBIX JKOCHCTEM. [IpoM3BOACTBO pacTUTENbHOU W
YKUBOTHOBOTUECKOW MPOAYKIIMH: MPOOJIEeMbI KOJMYECTBA U KayecTBa. KiactepHbiii
MOAXOJ Kak Crmoco0 BOCCTaHOBJICHUS OUOTCOXMMHUYECKMX TIOTOKOB B
HMCKYCCTBEHHBIX JKOCHCTEMax. AHTHOMOTHUKH, MECTHUIUIbI, CTUMYJISTOPHI POCTa,
yaoOpeHusi U uX TpupojHble aHanord. [IpoGiema yCTOWYUBOCTH TOPOJCKHUX
HKOCHUCTEM.

Huweevie yenu. Ikonocuna. Ixonozuveckue axmopvl.  TUIOIOTHUS KUBBIX
OpraHU3MOB SKOCHCTEMBI: MPOJYIEHTHI, KOHCYMEHTBI, PEAYLEHThI (carnpoduThl).
ABtotpodnl. ['ereporpodnl. I[loHsiTHE O THUIMIEBBIX (TPOPUUECKUX) IETISIX
ouoreornierosa. [lumeBas menb. J[Ba OCHOBHBIX THMa TpoPUUECKUX Iened —
nacTOMIIHBIE (IIETH BhICAAHNS) U IETPUTHBIC (1IeTH pa3ioxeHus). [IumeBas ceTs.
DKOJIOTHYECKHE MUPaMUAbI (UHCIEHHOCTH, OnomMacchl, 3Heprun). [Ipasuiio 10 %.
[Tonsitue 00 okomoruu. OCHOBHBIE TIPOOIEMBI HIKOJIOTHU. IKOJOTUYECKUE
bakTophl: a0MOTHYECKUE, ONOTUIECKHE, aHTPOIIOTCHHEIE.



IKonozuueckue npoodaemvl cO8PEMEHHOCMU

buocdepa u ee rpanuipl. Konnenmus sBosronuu 6uocdepsl B. M.Bepnaackoro.
Hoocdepa. Texnocdepa. OcHOBHBIE TMOAXOJABI B Yy4eHUH O Ouocdepe:
HPHEPreTUYECKU, OUOTCOXUMHUYECKUN, HWH(POPMAIMOHHBIM, MPOCTPAHCTBEHHO-
BpeMEHHOM, HoochepHblid. buocghepa: smanvt  Gopmuposanus u cyeHapuu
pazsumusi. AkmyanvHble 3K002UdecKue npooaemvl. 2100albHble, PecUOHANIbHbIE,
JIOKAIbHble, UX NPUUUHDL U CTIeOCEUs. DKoa02udecKue npobiemvl dHepeemuiecKoli
ompacau. Anomepuamusenas suepeemuka. Payuonanvnoe ucnonvzosanue snepeuu
u omuepeocbepedcenue. IHepeemuueckas 6ezonacnocms. TpancHayuonarvhsle
npoekmul 6 obnacmu dHepeemuru.Memoovl usyuenus cocmosiHus OKpyxcaroujeu
cpeovl. HMzmenenus oxpycaioweu cpeovl, KaKk CMuMynl Oasi pa3eumusi HAYYHbIX
uccnedoganuli U mexHonoeul. Ecmecmeenno-nayunvie nooxoobl K peuleHuro
9KoJI02UYeCKUX npobem, npupodocbepezaroujue mexuvonocuu. MeaxwcoynapooHvie u
pocculickue — NpocpaMmvl  peuwleHUus  IKOJI02UHecKUx  npoorem U - ux
aghpexmusrnocme.

Ilpo6aemvl 0omx0008 u 3a2pA3HEHUA OKPYHcalouiell cpeovl

Ilpobnema ysenuuenus Koiuvecmea omxo008. bvimosgvle, KOMMYHANbHUbIE,
npomviuiienHvle  omxoovl. (CospemeHHble mexHoao2uu coopa, XpaweHus,
nepepabomku u ymuauzayuu omxo0os. I[1o0xo0vi Kk coKpauwjenuro 0mxooos,
be3omxoOnvie mexHono2uu. HcmouHuku 3azpsa3HeHus oKpydcarowel cpeobl.
llepcnekmusnvie  mexuHonocuu  AUKEUOAYUU  NOCAEOCMBUL  3A2PA3IHEHUs]
oKpydrcaroweli cpeovl. Pexynomusayus nougvl u 600HbIX pecypcos. Cucmemul
so0oouucmku. MedcoyHapooOHvle npocpammvl no 00pawjeHuro ¢ Omxooamu u
COKPAWeHur0 8030eliCmMBUsl HA OKPYHCAIOWYI0 cpedy, ux 3¢pghekmueHocme.
B3aumoceazv cocmoanun oKpysicarouwieii cpeovl u 300p06b: uenoeKa
Heepaoayus  oxkpyscaroweu cpeovl. Illpoepammsl  MOHUMOpUHZA —Kaiecmeda
oKpydHcaroufeti cpeosl. 3acpsazHenue 86030VUIHOU, 800HOU cpedbl, NOYEbI, NPUYUHBL U
cneocmsus. Lllymosoe 3acpsasnenue. Onekmpomacnumuoe 6ozdevcmeue. IIJ[K.
Yemotiuueocms opeanuzma u cpedvl K cmpeccogulm 6030eUcmeusm. 3a001e6anus,
CBA3GHHbIE CO CHUICEHUeM Kayecmea okpyxcarouel cpeovl. Hnousudyanvhuvie
0CODEHHOCmU Op2aHu3Ma npu 6030elicmeuu (akxmopos OKpydicaoujel cpeobi.
Coepemennvie MexHONOSUU COKPAWEHUS HEe2amUBHO20 6030€UCMBUsL (aKmopos
oKkpycaroujeti cpeovl. Hayunvie 0CHO8bI NpOEKMUPOBAHUS 300P0OBOU  CPeobl
oOuUmanus.

Hemoncmpayuu. BuneodparmenTs! U (oTorpaduu Mo TeMe: MPOIECChl THUCHUS,
Opo’KeHHE, MPOIECChl TUCCUMUIIAIINN; TPEACTABUTEIN MPOKAPHUOT M IYKAPHOT;
O0COOCHHOCTH CTPOCHHS BUPYCOB, MPEJACTABUTEIH IapCTBa TPUOOB, SKOJIOTHUECKHE
CHUCTEMBI, IPUMEPHI MUILEBBIX Ienei. PacTtBOpeHne B BOJE XJIOPOBOAOPOAA
(mrccorumanus CoASTHON KUCIIOTHI), PACTBOPEHHE KPUCTAIIJIOB TIEpMaHTaHaTa KaJus
WM MEIHOTO Kynmopoca B BOJie, UCTIapeHHe BOJbI, AU GY3Us Maxyuynx BEIISCTB
(omekoI0Ha) ¢ TOpSIIEH JTaMIIOYKH HAaKaJIWMBaHWSA, WCIAPEHUE Kalld CIOUpTa C
¢unbTpoBasibHON Oymaru win canderku. Pempoaykuumum KapTUH —BEITUKHUX
XyJIO)KHUKOB Ha TeMy OO0XECTBEHHOTO TMPOUCXOXKIACHUS >KU3HU; Pa3IAYHBIX
MPUPOIAHBIX IKOCUCTEM. TaONmuIl U TJIaKaThl: «XUMHUYECKUNA COCTaB KIIETKHY,
«OBOJNIIOITMOHHOE  JIPEBO  PACTCHHI», «DBOJIOIMOHHOE JPEBO JKUBOTHBIXY,



«IBOJIOIIMOHHOE JPEBO MPUMATOB U uenoBekay. [loptperst A.W. Onapuna u Jx.
b. Xonneitna, T.IlIBanna, JI.M. MBanoBckoro u 3. [[xenHepa, A.Tenciu, B.
CykaueBa, O. I'exkens, B.M.Bepnanckoro, Y./lapBuna. Ilnakatel m Mynsiku
OpraHOB U CHUCTEM OPraHOB PACTEHUM, YEIIOBEKAa W KUBOTHBIX. J[eMOHCTpanms
npoiiecca (poTocuHTE3A.

Jlabopamophvie onvimsi. 1. CBoiictBa OenkoB. CoiicTBa rioko3bl. CBoWCTBa
caxapo3bl. CBOKCTBa KpaxMmala.

Ilpakmuuecxas paboma Ne 7. Pacnio3HaBaHne OPraHUYECKUX COCTMHCHHM
Ilpakmuuecxas paboma Ne 8. VI3ydenne pacTUTEIHHOU U dKUBOTHOM KIICTKU
Ilpakmuueckas paboma Ne 9. VI3yueHne MHUKPOCKOIIUYECKOTO CTPOCHHS
’)KMBOTHBIX TKaHEH

Ilpakxmuuecxas paboma Ne 10. H3yuenue nosedenus npocmetiuiux npocmeuuiux
10O MUKPOCKONOM 8 3A8UCUMOCTU O XUMUUECKO20 COCMABa 800HOU CPeObl.
Ilpakmuueckas paboma Ne 11. H3zyuenue 63aumocésseli 6 UCKYCCMBEHHOL
9Kocucmeme — akgapuyme u cocmasgieHue yeneu numaHusl.

Ilpakmuueckas paboma Ne 12.V3ydyeHue OBITOBBIX OTX0JOB. Paspabomka
npoeKkma pazoenbHo2o coopa Mycopa.

VI. Aouotruyeckue ¢akTopbl M NPHUCHOCOOJEHHOCT K HHM JKHBBIX
opranu3moB (28 4)

Ocooennocmu knumama Poccuu. 3ona apkmuueckux nycmusiHb, MyHOP U
J1€COMYHOP. Kmumar Poccuun. Ilpuponno-knmmaruueckue 30HbI Poccum:
apKTUYECKUX  MYCThIHb, TYHOp, JIECOTYHApP, TaWlrk, CMEIIAHHBIX U
HIUPOKOJIMCTBEHHBIX JIECOB, JIECOCTEMHAS, CTEIEH, MOTYMYCThIHb, YCTHIHb.
Pa3nooOpa3ue u mpuCHOCOOJEHHOCTh KHUBBIX OPraHU3MOB K TOW WJIM WHOU
IIPUPOIHO- KIIMMATHYECKON 30HE.

Idnexmpomaznumnana npupooa ceema. CBer. Pa3zBuTue nNpeACTaBICHUN O
NpUPOJIE CBETa. OIJIEKTPOMAarHuTHoe wu3iydeHue. JlnuHa Boaubl. Yacrtora
koneOanmii.  Illkama SJIEKTpOMArHUTHBIX BOJH. ,-JIydun, pPEHTTEHOBCKOE
U3IydeHue, yabTpadroieToBoe U3IyueHrue, BUANMOE M3IIyYeHue, nH(ppakpacHoe
W3JIyYEHUE U UX POJIb B MPUPOJE U )KU3HH YETIOBEKa.

Onmuueckue ceolicmea ceema. JIBoiicTBeHHast npupoja ceera. DoToH. 3aKOHBI
OTPAKECHUSI U TpesioMJieHHs] cBeTa. (OTHOCUTENbHBIA MOKa3aTelb MPETOMIICHUS.
@akTophl, BIHUSIONIME Ha I[OKa3aTelib MPEJIOMIICHUS: NpPHUpPOJa BEIIECTBA,
TeMmreparypa, IJMHa BOJIHBI Majaroiero unydeHus. Pedppakromerp. Hducnepcus,
nudpakiuus 1 UHTepdepeHIrs CBeTa.

Ceem u npucnocodieHHocms K HeMy HCUBbIX op2anu3mos. BiusHue cBeta Ha
OpraHU3allMi0 JKU3HEHHOTO IMKJIa oOpraHu3moB. buoputmel. @DOTOCHHTES.
Knaccuduxanys pacTeHuil Ha CBETOIIOOUBBIC, TEHETIOOUBBIC U TEHEBBIHOCIUBHIC.
dotoTrponu3M. 3HauGHHME CBETa I OPHEHTAIlMU KUBBIX  CYIIECTB B
MPOCTPAHCTBE. BHOMOMUHECIICHIIUSA U €€ POJIb B 5KU3HU KMBOTHBIX.

Buympennaa snepecus makpockonuueckoui cucmemsl. TepMoAMHAMUKAa U €€
MPOTHOCTUYECKOE  3HAueHUE. BHYTpeHHsi JHEprusi TEPMOJUHAMUYECKOU
cucremsl. [lepBoe Hauano tepmoanHamuky. Temtonepenaya. TennonpoBOIHOCTS.
KonBek1usi: ecTeCTBEHHAs! U IPUHYAUTENIbHAs. TenaoBoe U3mydyeHue.



Tennosoe paenosecue. Temnepamypa. Bropoe Havaio TEPMOIUHAMUKHU.
KonnuectBo TEIUIOTHI. TennoemMKkocCTb. Tenmnosoe paBHOBECHE.
TepMoaMHAMHUYECKHUE CUCTEMBI TPEX THUIIOB: H30JIMPOBAHHBIC, 3aKPBIThIE U
OTKphITBIE. TemmepaTypa, Kak mnapamMeTp COCTOSHHUS TEPMOAUHAMHYECKON
CUCTEMBL.

Temnepamypa u npucnoco0.1eHHOCHIb K Hell HCUBHIX OP2AHUIMOE.
TepMmoperynsiuust B KMBOM Tmpupone. TeIionpoaykKuuss W TEII00TAaya.
MexaHu3mbl TEPMOpPETYJSIHAM KUBOTHBIX W pacTeHud. Temmeparypa Tela
yelmoBeka W ee (usmosormueckas posib. Kiaccudukainuys KUBOTHBIX —TIO
TEMIEPATYpHOMY  PEXUMY  Ha  TOMOWOTEPMHBIC, MOUKWIOTEPMHBIE U
rereporepmubie. Knaccudukamuss opraHu3MoOB O TEMIIEpATypHOMY WHTEPBATY
OOWTaHUA: 3BPUTEPMHBIE U CTEHOTEPMHbIE. AKKIMMaTh3auusa. TemrepaTypHbIi
PEXKUM.

Cmpoenue monexkynvt u usuueckue ceoiicmeéa 600vl. CTPOCHHE MOJIEKYJIBI
BoAbl. Boma kak pactBoputrenb. PU3MUECKHE CBOWCTBA BOJIBI: AHOMAaJIbHas
TEMIEpAaTypHasT 3aBUCUMOCTh IUIOTHOCTH BOJbI; BBICOKOE MOBEPXHOCTHOE
HAaTsDKEHUE BOJbl; AHOMAJIbHO BBICOKHME 3HAUYEHUs TEMIIEpaTyp KUIICHUS U
IJIABJICHUS BOJIBL; BBICOKOE 3HAYEHHUE TETIIOEMKOCTH BOBI.

3HadeHne PU3NYECKUX CBOMCTB BOBI JUISl IIPUPOIBI.

Inexkmpoaumuueckan ouccouuayus. OCHOBHbBIC MOJIOKCHUS TEOpUH
anekTpoauTuieckol nucconmanuu (TOJl). DIEeKTpoNUTB M HEIJIEKTPOJIMTHI.
Knaccuduxaiyss HOHOB MO pa3IUYHbBIM OCHOBaHMSAM. MeXaHU3MBbl AUCCOLMAIUN
AJIEKTPOJIUTOB C Pa3HBbIM TUIIOM XUMHUYECKOUN CBA3U. CTENEHb JNEKTPOIUTHIECKOU
nuccoruanyu. Cojiv, KUCIIOThI 1 OCHOBaHUS B cBeTe TO/I.

Pacmeopumocms. pH, kax noxkazamens cpeodvl pacmeopa. PacTBOpUMOCTb U €€
KOJIMYECTBEHHAs! XapaKTEpUCTHKAa — KO3(P(QUUHUEHT pacTBOpUMOCTU. MaccoBas
JI0JIs1 PACTBOPEHHOTO BEILIECTBA B PACTBOPE.

Bona xak amdomnut. [Tonstue pH pactBopa. 3nauenue pH B npupone. 3HaueHus
pH dusnonornyeckux KUAKOCTEH YeIOBEKa B HOPME.

Xumuueckue ceoiicmea 600bl. XVUMHYECKUE CBOMCTBa BOJbl. B3aumoneiicTBue
BOJBI C MeTaulamMu. B3auMoneucTBue€ BOAbI C OKcHaaMu. ['maparanwusi.
B3anmoneiictBue Boabl ¢ coisiMu. ['maponm3. Pasnoxkenune Bojapl. IloHsaTtne 00
ANIEKTPOIIN3e U (HOTOHU3E.

Booa - abuomuueckuii pakmop ¢ sncuznu pacmenuii. Ponn Bogasl B Ouocdepe:
KOJILIOCNIh JKM3HM, Ccpela OOWTaHWs, YYaCTHUK OMOXUMHYECKHUX IMPOIECCOB,
YYaCTHUK CO3JIaHUsI OMOTEOLICHO30B, PErYJATOP KiIMMaTa Ha ruiaHete. [uaponus
OpraHUYeCKUX BEIIECTB B KUBBIX opranusmax. Kiaccudukainus pacTeHHil Mo
OTHOIIICHHIO K KOJMYECTBY BOABI B OKpYyXalolled cpeae: TUaaTOQUTHI,
ruaApOPUTHI, TUTPOGUTHI, ME30(PUTHI, KCEPODUTHI.

Conenocms, kax abuomuueckuii @axkmop. Comn. Krnaccudukamms coer.
Haubonee pacrnpocTpaHeHHbBIE KUCIBIE COH, UX TpuUMeHeHue. JKecTKOCTh BOJBI.
Comu kak muHepanooOpasyrommue BemecTBa. Comu — aOuoTtuyeckuil GakTop.
[TpucnocoOMeHHOCTh PacCTEHU M JKHUBOTHBIX K PA3JIMYHOMY COJIEBOMY PEKHMY.
BistHue conu Ha OpraHu3M 4esIOBeKa.



Ilouesa, kax abuomuueckuit gpakmop. llousarue o mouBe U KIacCUpUKAIUS TOYB.
[Iporecc MOYBOOOPA30OBAHUSI. Onadpuyeckue bakTopsl cpeabl U
MPUCIOCOOJICHHOCTh K HUM JKMBBIX OPraHU3MOB. 3HAY€HUE TMOYBHI B MPUPOJIE U
YKU3HM YeJIOBEKa: cpe/ia OOMTaHUS )KUBBIX OPraHU3MOB; S KOHOMUYECKOE 3HAUCHUE,
o0nafaeT IUIOJOPOJAMEM, OKa3bIBa€T CYIICCTBEHHOE BIMSHHE HAa COCTaB U
CBOMCTBa Bceil ruapocdepbl 3eMiu, SBISETCA TJIaBHBIM PETYJISITOPOM COCTaBa
aTMocdepbl 3emMild, BaKHEUITUNH KOMIIOHEHT OuoreolieHo3a. L{Bet u quarHoctuka
MOYB.

Buomuueckue ¢haxkmopor  okpyxcarowienn  cpedwi. buotnueckue  (HaKkTOpHI.
buotndeckue  B3aMMOOTHONIECHUS ~ MEXAY  OpPraHM3MaMu:  KOHKYpEHIHS,
XUIIHUYECTBO, CUMOMO3 (MyTyaslu3M, KOMMEHCAJIM3M), MNapa3suTU3M (IKTO- H
sHjonapa3uthl). [Ipumepsl OMOTHYECKUX B3AMMOOTHOILICHHUI B IPUPO/IE.
Jlemoncmpayuu. Buneodpparmentel u  ¢dotorpadum 1Mo TeMe: XapaKTepHbIE
OMOreo1eHO3bI TPUPOTHO-KIMMATHUECKUX 30H Poccun; pa3BuTHe mpeacTaBieHUu
O TPUPOJIE CBETAa; OMOJIOMUHECIEHIIMS; TeIionepenadya U TEIUIONPOBOIHOCTD;
OMOTHYECKHE B3aUMOOTHOIIECHUSI MEXIAY OpTraHu3MaMu;

Kaptsl: npuponHo-kinmaTHyeckux 30H Poccuun, mouBeHHas kapta Poccun.
[Toptpersl: @. I'pumanbau, X. lroitrenca, O. @penens, M. Ilnanka, JIx.
Makcsenna, B.B. JlokyuaeBa. Illkana smektpomarauTHbeiX BoJH k. MakcBeria.
OTtpakeHue U TmpesoMieHue ceta. Jlucrnepcuu cBeTa U OOpaTHBIA IKCIEPUMEHT
M0 «CMEIICHUIO» 1BeTOB. SBieHue audpakuuu. KuBble Wik repOapHbIe
AK3EMIUISIPHl TMPEICTABUTEICH CBETOJIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUH.
PaGorta mpoTHMB CHJ BHEIIHETO JaBJCHUS 3a CYET pacIIMpeHHs Tasa.
DnekTpu3anus BOJbl. AHOMaJIbHAas TEMIIEpaTypHas 3aBUCUMOCTb IUIOTHOCTHU
BOoabl. Hucxomdmmii IIOTOK XOJOAHOM H  BOCXOMSIIUM IIOTOK  TEIUIOU
BOJIbl. BhICOKO€ TOBEPXHOCTHOE HATSDKEHUE BOJABI. PacTBOPUMOCTH BEIIECTB B
HEMOJSIPHBIX W TOJISIPHBIX pacTBopUTENsX. I[IpoBepka 3IEKTpONpPOBOJIHOCTH
pacTBOpPOB 3JIEKTPOIUTOB U HeanekTpoautoB. Onpenenenue pH pactBopa
Pa3JIMYHBIX KUJKOCTEH. B3anmmopaencTBue BOAbI ¢ METALIAMH. B3auMonaencrBue
BOABI C OKcuaamu. ['uuponus coiiel, 0Opa30BaHHBIX CUJILHBIM OCHOBAaHHEM U
ciaboil KUCIOTOM M HAoO0OpoT. PacTeHust pasmuyHBIX TPYIIN MO OTHOIIEHUIO K
KOJIMYECTBY BOJIbI B OKPY KAOIIEH cpefie (KUBBIC WU TepOapHbIE IK3EMILISIPHI).
[lepexon cpemHelt coau B KUCTYIO U Ha000poT. [IpuroToBieHune kecTKO BOABI U
uccienoBanue ee cBoucTB. [lomyuenue ruapokcokapboHara Menu (Manaxura) U
HUCCIIEI0BAaTh €r0 CBOMCTB.

Jlabopamopnvie onvimoei. 1.HaOmonenne wuHTEphHEPEHIMOHHOW KapTUHBI Ha
MBUTBHOUM TUIeHKe. 2. Habmronenue nudpakiuoHHoW kapTuHbl. 3. HabGmrogenue
pacnpocTpaHeHHUs BOJHBIX PACTBOPOB MO PACTCHHUIO.

Ilpaxmuuecxkas paboma Ne 13. H3yuenue npucCrOCOOJICHHOCTH OPraHU3MOB K
cpeae oOuTaHMS.

Ilpakmuuecxas paboma Ne 14. 3yueHnne BOITHOBBIX CBOMCTB CBETA.
Ilpakmuuecxas paboma Ne 15. 3yuenve n300pakeHus, 1aBaeMOTro JTUH30H.
Ilpakxmuuecxas paboma Ne 16. 3mepenne yaenbHON TEMIOSMKOCTH BOIBI.
Ilpakmuuecxkas paboma Nel7. VI3ydeHune >KECTKOW BOJBI W YCTPAHCHHE €€
KECTKOCTH



Ilpakmuuecxas paboma Ne [8. ViccmenoBanue cpeapl pacTBOpa COJIeH M COKa
paCTECHUH.
llpakmuueckas paboma Ne 19. I3yueHnue coctaBa ouB
VII. [IpocTpancTBo U BpeMmsi (6 4)

[lonatuss mnpocTpaHcTBa U BpeMeHHU. [IpocTpaHCTBO M BpeMsl B KIIACCHYECKOU
MexaHuke HprotoHa. AGconoTHOE MpocTpancTBO. OAHOPOIHOCTH TPOCTPAHCTBRA.
N3otponHOCTh IpocTpaHcTBa. MHepuuanpHas cucremMa OTCUeTa U MEPBBIM 3aKOH
Herotona. IlpeoOpazoBanus ['anuiiess ¥ TOPUHIUN OTHOCUTENBbHOCTU [amuies.
AOcomotHoe Bpewmsi. CnenumanbHas Teopusi oTHocutenbHocTH (CTO). JIBa
noctynata CTO u OCHOBHBIE CIEACTBHS, BbITEKarIIMe U3 Hux. OOmas teopus
orHocutenbHocTH  (OTO). buoputmel.  buoputmel.  Turnsl OMOPUTMOB:
(du3nogornyeckne M 3kosiornueckue. [Ipumepsl pa3nuuHbIX TUIOB OMOPUTMOB y
pacTeHnil 1 )KUBOTHBIX. PoTonepuoansM. buoputMsl yenoseka. J[ucHHEXpoHU3M.
Crocobbl mepemaun uH(popMmauuu B kuBod mnpupoxae. Ilepas u BTOpas
CUTHaJbHBIE cucTeMbl. OOMeH uH(OpMalMeld Ha Ppa3IUYHbIX  YPOBHSIX
OpraHu3aluu KU3HH. Peaxnun MaTPUYHOIO CUHTE3a (mpuHIMI
KoMIuieMeHTapHocTH). ®arounros. Peduekce, Dtonorus. Mudopmarius u yeaoBex.

Bo3HuKHOBEHUE U pa3BUTHE HOCUTENECH MH(POPMAaLUU C APEBHENHIINX BPEMEH 10
HAIIETO BpEMEHU. DBOJIIOLUS COBPEMEHHBIX HH(POPMAIMOHHBIX PECYPCOB
Jlemoncmpayuu.
Buneopparmentsl 1 ¢dororpadun mo Teme: pasziuyHble TUIBI OHOPUTMOB Yy
pacTeHui U )KUBOTHBIX, COBPEMEHHbIE HHPOPMALIMOHHBIE PECYPCHI.
[TopTpeTsl «COB» M «KABOPOHKOBY» - BBIJAIOLIMXCS JAESITeNIed HayKH, JTUTEPATYpPbI
Y UCKYCCTBA.
Tabnuiel o OuocuHTe3y Oefnka, parouTo3y, pepaeKTOPHbIE TyTH.

VIII. IloaroToBKa M 3alIMTA UCCJIET0BATEILCKHX MPOEKTOB (4 yaca)
BrlmioniHeHHEe  AKCIEPUMEHTANbHOM  YacTH  HMCCIIENOBATENbCKONM  paboTHI,
odopmieHue paboThl. YueHndeckas KOHPEPEHITHUS 10 pe3yIbTaTaM BBITTOJHEHHBIX
MPOCKTHBIX M MCCIIETOBATEIBCKUX PA0OT JIECATUKIACCHUKOB (MHAMBUIYaTbHBIX
WJIM TPYTITIOBBIX ).

11 knacc

Tema 1. IloBTopenue kypca 10-ro kiacca (4 4)

MHuoroo0pa3ue ecTeCTBEeHHOT0 MUpa: MEraMup, MaKpoOMHUp, MUKPOMUD.
Bcenennasi, rajnakTWKW, 3BE3/bl, COJHEYHAs CHCTEMA: OCHOBHBIC IIOHATUS U
3aKOHBI JBUKEHUS HEOECHBIX Tel. 3eMis, €€ CTPOEHHUE M TIe0JIOrMYecKue
obonouku. [lonarue o Mmukpomupe 1 HaHomupe. buocdepa. YpoBHH opraHuzanuu
xu3H Ha 3emie. buocdepa u ee rpanuipl. MoJekynspHBIA, KIETOYHBIH,
TKAHEBBIM, OPTaHU3MEHHBIN, TOMYJSIIITUOHHO-BUIOBOM, OWOIICHOTHYECKUN U
OouocdepHbIii YPOBHU OpraHM3alMM KU3HU HA 3emiie. DKOJIOTUYECKUE CHCTEMBI:
OCHOBHbIE MOHATHS (L€NW TMHUTAHWS, NULIEBbIE NUPAMUIBL, 3KOJOTHYECKHUE
¢dakTopbl). OCHOBHBIE MOJOKEHUSI CHHTETUYECKOM TEOPUH IBOJIOLUU.
EctectBennslii 0T00p u ero gopmel. MyTanuu u ux kinaccupukanus. Makpo- u
MaKpO3BOJIIOLUS. DJIEMEHTHI TEPMOJAUHAMUKN U TEOPUN OTHOCUTEIBLHOCTH.



Hauana tepMoaAMHAMUKU. DJIEMEHTHI TEOPUU OTHOCUTEIHHOCTH.

Jlemoncmpayuu. BuneodparMeHTHI U CIaiAbI 110 TEME.

Tema 2. Muxkpomup. (56 4)

OcnogeHble ce6edeHus o0 CMpPOEeHUU amoma. IBOJOUUS TPEACTABICHUNA O
cTtpoenun atoma. Mogenu crpoenust atomoB JIx. Tomcona u D. Pezepdopna.
[Toctynater kBanToBOM Teopur H.bopa. [IpoTOHHO-HEUTPpOHHAST TEOPHUSI CTPOCHUS
atomuoro snpa Jl. isanenko u B.Ieitzenbepra. M3otomnbl. DiekTpoHHas 00009Ka
aToma. DHepreTuyecKue YPOBHH. [lonsaTne 0 3JIEKTPOHHOM
obnaxke. Ilepuoouueckuii 3AKOH. Omkpoimue  J[.HU. Menoeneesvim
nepuoouueckozo 3axkona. lIpennocblIKM OTKPBITHUS NEPUOJAYECKOTO 3aKOHA.
[lepBple MONBITKH KJIacCHU(PHUKAUU XUMHUECKHX d3JeMeHTOB. Otkpeitue JI.U.
MenpaeneeBbiM NEPUOINUECKOTO 3aKOoHA. [IepuoAMYHOCTE B U3BMEHEHUU CBOMCTB
XAMHUYECKUX DJIEMEHTOB W WX coeAuHeHud. llepuoguuecknii 3aKOH B
dbopmynupoBke .M. MenneneeBa. CoBpeMeHHbIC MPEACTaBICHUS O MPUYHUHAX
[IEPUOIMNYECKOTO U3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCIAUHEHUM.
CoBpeMeHHas GopMyJIHpOBKa MepuoArndeckoro 3akona. [lepuonnueckas cucrema
XUMHUYECKUX DJJIEMEHTOB, Kak rpaduyeckoe OTOOpaKEeHHE MNEePUOIUIECKOTO
3akoHa. CTpykrypa nepuoaudeckoil Tabmunel. I[lepuoasl (6onpiue U Manbie) U
rpynisl (IJIaBHBIE U TOOOYHBIE).

3HauenHue nepuoouuecKoz0 3aKOHA U NEPUOOUYECKOU CUCHIEMbl XUMUUECKUX
anemenmos JI.U. Menoeneeea 0na opmuposanua ecmecmeeHHOHAYUHOU
KapmuHol Mupa.

[IporHocTrueckas cuia U 3HAYEHUE MEPUOAUYECKOrO 3aKOHA U IMEPUOAUYECKON
CUCTEMBl. 3HAYEHHE TNEPUOJMYECKOrO 3aKOHA U MEPUOJUYECKON CHUCTEMBI
xuMmudeckux sneMeHtoB J[. M. MenaeneeBa st pa3BUTHSI HAYKM U MOHUMAaHUA
XAMHWYECKON KapTHUHBI MHUpA.

bnazopoonwvie 2azwl. bnaroponssie raspl, mpuYMHa HX CYLIECTBOBAHUSA B
aTOMapHOM cocTOsiHUU. [IpumeHeHue 6J1aropoIHbIX ra30B.

Honnaa xumuueckan ceazw. VIoHbl 1 ux kinaccuduxanus: mo 3apsay (aHUOHBI U
KaTHOHBI), 10 COCTaBy (MPOCTHIE U CIOXKHBIE). Cxema 00pa3oBaHUsI HOHHOM CBSI3U.
HMoHHBIE KpUCTATUIMYECKUE PELIECTKU. XIJIOPU HATPUS — TUIIUYHBIN ITPEICTABUTEIND
COEIMHEHUN C HOHHBIM THUIIOM CBSI3H.

Koeanenmnan xumuueckana césazp. KoBarneHTHas CBsI3b KaK CBA3b, BOZHUKAIOIIAS
3a cyer oOpa3oBaHUs OOLIUMX DJJIEKTPOHHBIX Map TMYTEM MEepEeKPbIBAHMS
ANEKTPOHHBIX opOuTaneit. KparHocTh koBasieHTHOM cBsi3u. OOMEHHBIE U JOHOPHO-
aKIENITOPHBIC MEXaHU3MBI oOpa3zoBaHus KOBAJICHTHOM CBSI3U.
QnekTpoorpuniaresbHOCcTh (D0). Krnaccudukarus KoBaJeHTHBIX cBsizeil: mo 30
(monsipHast M HenoJisipHas ). Jumonu.

Memannwt u cnnaevl. Memannuueckan xumuueckasn céazp. O01ME hU3HMUECKUE
CBOWCTBA METAJUIOB: JJIEKTPOIPOBOJHOCTh, MPOYHOCTh, TEIJIONPOBOJHOCTb,
METaJUTMYeCKHi OJ1ecK, mIacTuIHOCTh. CIuTaBbl YepHbIC U 1BeTHBIC. CTalb, YyTyH.
Jlatynp,  OpoH3a,  Menbxuop.  Meraminyeckass  CBs3b.  3aBUCHUMOCTH
AIEKTPONPOBOJHOCTU METAIIIOB OT TEMIIEPATYPBL.

Moanexynapnuo-kunemuueckas meopusa. OCHOBHBIE IOJIOKEHUS MOJEKYJISIPHO-
KMHETUYECKOW Teopud. HMpeanbHpli ra3. YpaBHEHUE COCTOSHMS WIACAIBHOIO



rasza. Acpezamuple cocmoaHus eeujecme. 1'a3000pazHoe COCTOSHHE. 3aKOH
ABoOTrajipo M CIEACTBUA U3 Hero. MospHbIi 00beM razoB mpu H.y. Kuakoe
COCTOSIHUE  BEIIECTB. TekyuecTs. TBepmoe  COCTOSIHUE  BEILECTBA.
Kpucrannuueckrue pemeTKu pa3HbIX TUIIOB ISl TBEPAOTO COCTOSIHUS BEIIECTBA.
[TonsiTue o mwiazme. BhICOKO- M HU3KOTEMIIEpATYpHAs TIJIa3Mbl U KX IPUMEHEHUE.
B3anMHbie niepexoibl MEXAYy arperaTHIMUA COCTOSTHUSMU BEIIIECTB.

Ilpupoonwuit 2a3. IlpupoaHblii Ta3, €ro COCTaB W HAIMPABJICHUS HMCIIOJIb30BAHUS B
KaueCTBE TOILJIMBA U XUMHUYECKOTO Chipbsi. KonBepcusi Mmerana. CUHTE3-Ta3 U €ro
WCIIOJB30BaHUE IS TOJYYEHUS] CHUHTETMYECKOro OCEH3MHa M METaHoJa.
[IpenensHble U HempeAesbHbIE YriaeBOAOpo bl. KadecTBeHHbIE peakluu Ha
KpaTHYIO CBsA3b. buoras.

Kuokue eewecmea. Hegpmeo. Hedth, ee coctaB, ¢dusnueckue CBOMCTBA U
MPOUCXOXKJICHUE. KOJOTMYECKUE TMOCIEACTBUSL pas3iuBa HEePTH U CIOCOOBI
OOpBHOBI C HUMH.

[TormyTHBIlt HedTSHOM Tra3, ero cocraB. IIpomeccel TmepepaboTku HeTH:
pexkTuduranus u KpekuHr. [IpoaykTel nepepadboTku HeTH U UX HCIIOJIB30BaHUE.
Teepooe cocmosanue eewjecmea. Kuokue kpucmannwvl. Kpucramimueckue u
amop(ubie BemecTBa. [Ipu3Haku u cBoiicTBa amMophHOCTH. OTHOCUTEIBHOCTD
UCTUHBI B XuMHUHU. JKUJIKME KpUCTAUIBI M HUX TPUMEHEHHE B TEXHHKE.
OTHOCHUTENIBHOCTh CTUHBI B OMOJIOTHU U QUBHKE.

Knaccugurauyusn Heop2anu4ecKux eéewecme u ee
omuocumenvnocms. Knaccupukauss npupoAHbsix BemecTB. OpraHudyeckue u
Heopranuyeckue BemectBa. WM3omepusa. Kiaccudukauusa HeopraHuyecKux
BemiecTB. IIpocThie BellecTBa: METaJUIbl, HEMETAJIbI, OJIarOpPOJHbIE Ta3bl.
OTHOCUTENBHOCTh JICJICHUSI TPOCTBIX BEIIECTB HAa METaUIbl U HEMETaJUIbL.
Annotponust ¥ ee npuunuHbl. CII0kKHBIE BEIIECTBA: OKCUIbI, KUCIOThI, OCHOBAHUSI,
cosii. OTHOCUTENILHOCTh KIIACCU(DUKAIIUN CIIOKHBIX BEIIECTB.

Knaccugpurkayusa opzanuueckux coeounenuii. OcCoOEHHOCTH COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COeMHEHUN. OCHOBHBIE MOJ0KEHUSI TEOPUU XUMUYECKOTO
ctpoenust A. bytneposa, @. Kekyne, A. Kynepa.

N3omepust, kak QYHKIIUS XUMHYECKOTO CTPOSHHUS Ha MPUMEPE THUIOBOTO CIUPTa
1 quMeTuiioBoro 3dupa. [lpuanael MEHOro0Opas3us OpraHMYeCKUX COCTMHCHUM.
Knaccudukanys opraHMYecKHX COCAMHEHUN. YTIICBOJOPOMBI: ajJKaHbl, aJKCHBI,
aJIKUHBI, aJKaJueHbl U apeHbl. Kiacchl OpraHMYecKMX COEIUHEHUM, MOJIEKYJIbI
KOTOPBIX COAEPKAT (PYHKIIMOHAIBHBIE TPYIIbI: THIAPOKCUIbHYIO, KAPOOHWIHHYIO,
KapOOKCWIbHYI0, aMUHOTpyNiy. OTHOCUTENBHOCTh JICJICHUSI OPTaHUYECKUX
COE€IMHEHUH Ha KJIaCcCHI.

IHonumepol. OCHOBHBIC TIOHSTUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIUHECHUI:
MOHOMEp, TOJIUMEP, DIEMEHTApPHOE 3BEHO, CTEMEeHb mnojmMepuzanuu. CrocoObl
MOJYYEHHS] TOJMMEPOB: pEaKIUU TOJMMEPU3AIUMU M  MOJUKOHJICHCAIUU.
buonomuMepsl 1 X OHOJOTHYECKAsT POJIb.

[Inmactmaccel. Tepmorutactel u peakromiactel. [IpencraBurenu miactmace Hu
obnactu ux mpumeHeHus. BonoknHa. [IpupomHbie (JKHBOTHOTO M PAaCTUTEIHLHOTO
MPOUCXOKJCHUS) U XUMUYECKHE (MCKYCCTBEHHBIE M CHHTETHUYECKHE) BOJOKHA.



[IpencraButenn BOJOKOH U obOiacTé uX mnpuMeHeHus. Heopranuueckue
MOJINMEPHI, KaK BEIIECTBA aTOMHOM CTPYKTYPHI.

Cmecu, ux cocmaeé u cnocoowt pazdenenusn. lloHsiTue o cMecH, KaKk CUCTEME,
COCTOSILIIEH W3 PA3IMYHBIX XUMHUYecKuX BemiecTB. Kiaccudukainus cmeceil 1o
BU3YaJIbHBIM TMpU3HAKaM (TOMO- W TETEpPOreHHBbIE CMECH) M IO arperaTHoOMy
COCTOSIHUIO (TBEp/IbIE, KUJIKHE U Ta3000pa3Hbie cmecu). CocTaB cMeceil: maccoBast
u o0beMHas Joidu KOMIOHeHTa cMecu. CrnocoObl pa3ienieHus CMeceu.
Jucnepcuvte cucmemont. [lonstue mucnepcHoit cucreme. Kraccubukarms
JUCIIEPCHBIX CUCTEM IO pa3sMepaM JUCIEPCHOMN (pa3bl U arperaTHOMY COCTOSIHHIO
JUCTIEPCUOHHON Cpellbl M IUCTIEpCHOM (ha3bl. 3HAYEHUE AUCIIEPCHBIX CHCTEM B
pupoie, OPOMBIIUIEHHOCTA W [IOBCEJHEBHOM  JKM3HM  YEJIOBEKA.
['pybonucnepcHble cCHCTEMBl M HMX KIacCHPUKalUMs (CYCIIEH3UH, 3MYJIbCHUHU,
a’po3onu). IlpuMeHeHre 3THUX CHCTEM B TE€XHUKE M ObITy. TOHKOIMCIIEpCHBIE
(KOJIJIOMIHBIE) CHUCTEMBI, UX Kiaccuukanus (3omu u renu). Koarymsius.
Cunepesuc.

Jlemoncmpayuu.

Buneodparmentsl u ¢otorpadun mo TeMe: HEOHOBasi peKiaMa U aproHOBOU
CBapKOHM, JupwKaOiel ¢  BO3AYLIHBIX IIAPOB, 3AMOJIHEHHBIX  TEJUEM,
OaIbHEOJIOTUYECKUE PpAJIOHOBBbIC BaHHBL. PasznuuHbie (OpMBI MEPUOANUECKOM
cucteMbl xumudeckux snemeHtoB [[.M.Mengaeneesa. [loprpetsi: JI. Byabonpana,
JI. Hunscona, K. Bunknepa, A. byrtnepoa, ®.Kekyne, A. Kymepa. Mogenu
KPUCTAJUIMYECKUX PEIIETOK: XJIOpUJa HATpHsl, MOJa, YIJIEKUCIOoro rasa, ajimasa,
rpadgura. OOpa3ubl MHHEPAJIOB M BEIIECTB C HMOHHBIM THUIIOM CBS3M (OKCHIA
KaJIbLIMS, PA3JIMYHBIX COJIEH, TBEPIbIX IIEIOYEH, TajJuTa, KaJlbLUTA); BEIIECTB C
KOBAJICHTHBIM THUIIOM XUMHUYECKOU CBSI3H.

Komnekuuu: MeTaioB, CIUIaBOB; BEIIECTB U MATEPUAJIOB, NOJy4aeMbIX Ha OCHOBE
MPUPOIAHOTO Ta3a; HEPTh U MPOAYKTHI €€ mMepepadoTku; aMOp(HBIX BEIIECTB U
MaTepHayioB; MPUOOPOB HA OCHOBE JKUIKUX KPUCTAIUIOB; MPOCTHIX U CIIOKHBIX
BEII[ECTB; IUIACTMACC, BOJIOKOH, HEOPraHMYECKUX TMOJUMEpPOB (MHUHEpAJOB U
TOPHBIX MOPOJT); OPTaHMYECKUX coenuHeHui. Juddys3us mymucThIX BEIIEeCTB C
ropsiiedl JamMmouku HakanuBanus W Auddy3us mnepmMaHraHata Kajaus WU
cynbdara menu (I1) B Boze.

[Ipubopsl Ha OCHOBE HH3KOTEMIIEpATypHOW TIUIa3Mbl (Ta30BBIC  JIa3ephl,
MJIa3MEHHbIE TTAaHEJIH TEJIEBU30POB U T.1I.)

[TapocTep>kHEBbIE M OO0BEMHBIE MOJEIM MOJIEKYJ TEpPBBIX MpeaCcTaBUTENEH
pelenbHbIX YIJIEeBOAOPOAOB, CTpykTyp Oenka u JIHK. ®usuyeckue cBoicTBa
ra3zo00pa3HbIX (MporaH-OyTaHOBasi CMECh B 3aXUTANKe), KUJAKUX (OCH3WH) U
TBEpbIX (MapaduH) aJTKaHOB: arperaTHOE COCTOSIHUE, PACTBOPUMOCTD B BOJIE.
['openue mnpomnaH-OyTaHOBON cmecu (3axkuraika). OTHOILIEHUE TPEEIbHBIX U
HEIPeIebHBIX YTJIEBOIOPOOB K PACTBOPY NIEPMaHTaHaTa Kalus U OpOMHOI BOJIE.
OO6pazoBanue HEDTAHOM TIICHKH HA TTOBEPXHOCTH BOJIBI.

OOHapyxeHue HEnpeaeTbHBIX COSAMHEHUHN B )KUIAKUX HEPTETIPOTYKTaX.
[Tomyyenne mmactudeckoit cepwl. [lomyuenue Oemoro Qocdopa. I[lomyuenue
JUCTWINPOBAHHOM  BoAbl. (OunCTKa CMECH KPUCTALUIOB JUXpoMara u
nepMmanraHata kKamus. OOpaslbl pa3iMyHBIX TUCHEPCHBIX CHUCTEM: 3MYJIbCHUH,



CYCIIEH3UH, a’p030J, Treqd u 30id. [lodydeHue KOJUIOMJHOTO pacTBOpa H3
xsiopuaa xkenesa (111). Koarynsius nomydennoro pactopa. Dpdext Tunnans.
Jlabopamophnvie onvimel. 1. KOHCTpyHpOBaHUE TEPHOJUYECKON  TaOIUIIBI
XUMUYECKUX JJIEMEHTOB C HCMOJb30BaHUEM KapToueK. 2. O3HaKOMIIEHHE C
KOJUIEKIIUSIMA METAJIJIOB U CIUJIABOB. 3. BpOYHOBCKOE IBMKEHUE YACTHUL TYIIU WU
BETOYHOW TbUIbLEI B Boje. 4. IlpoBepka mpubopa uisi MOJy4eHHS Tra3oB Ha
FEPMETUYHOCTh. 5. YBEIMYCHHE JAaBJICHUA >KUAKOCTA MpU €€ cxartuu. O.
CpaBHeHHE KOJIEOATENbHBIX ABMKEHUN MOJIEKYJ BOABI U JipJa ¢ nomoiso CBY.
7. BplmapuBaHuWe pacTBOpa IOBApeHHOU coiu. (DUIBTPOBAHUE TE€TEPOrE€HHOMN
cmecu. OTcTauBaHue, Kak croco0 pa3/ieseHusl CMECen IeKaHTalluel U ¢ MTOMOILBIO
JEIUTENIbHON BOPOHKH. §. O3HaKOMJIEHUE C JUCIEPCHBIMU CUCTEMAMU
llpakmuueckas padoma Ne [. U3yuenue ¢dortorpaduili TpPEeKOB 3apsHKEHHBIX
YacTHLI.

Ilpakmuueckas paboma Ne 2. Tlonydenue, coOupaHue v pacrio3HaBaHHUE ra30B.
Xumuueckue peakuyuu u ux Kiraccuukayua. XUMUYECKUE PEAKIUU WU
XUMUYECKUE SIBIICHUSA, WX OTIWYMSA OT (usmyeckux siieHui. Peakmum 06e3
M3MEHEHHS] COCTaBa BELIECTB: aUIOTPONMU3AMU W H30Mepuszanuu. Peakuuw,
UAYyIME C U3MEHEHMEM YHCIIA M COCTaBa BEUIECTB: COCAMHEHMS, Pa3JIOKECHUS,
3aMmeleHus, oomeHa. Peakiuu, mpoTekaroliye ¢ BbIACICHUEM WU MOTJIOMEHUEM
TEIUIOTHI: 9K30- MW HHAOTepMUYeckue. [Ipyrue mpuszHaku KiaccuPpuKaluu
XUMUYECKUX peakuuil Ha npumepe cuHTe3a okcunaa cepbl (VI): u3MeHeHue
CTENEHEHl OKHCIIEHUS DJJIEMEHTOB, OOpa3yrolIMX BELIECTBA, MCIOJIb30BAHUE
KaTajqn3aTopa, arperaTHOe COCTOSIHUE BEILIECTB, HAIIPABJIECHUE MPOLECCOB.
Cxkopocmb xumuueckoit peakyuu. IIoHsITHE O CKOPOCTH XMMHUYECKOW pPEAKIUU.
['oMOreHHbIE W TETEPOrE€HHBIE PEAKIHHU. 3ABUCHUMOCTh CKOPOCTH XUMHYECKOU
peakiuu OT NPUPObl PEarrpyrolnX BELIECTB, UX KOHIICHTpAIMU. 3aBUCHUMOCTH
CKOpOCTU peakiuu oT Ttemneparypsl. [lpaBuwno Baut-I'odda. 3aBucumocts
CKOPOCTM pe€akluMyh OT IUIOIIAJH CONPUKOCHOBEHMUS BELIECTB W HAIUYMS
KaTajau3aropa.

Oopamumocmev xumuueckux peaxyuii. HeoOpaTumple M 0OpaTHMbIC pPEaKIIUU.
CocTostHuEe XUMHYECKOTO paBHOBECHSI /I 0OPATUMBIX PEaKIIUA.

[Tpunmun  Jle-lllatense. CwmemieHre XUMHUYECKOTO paBHOBECHUS OOpaTUMBIX
peakiuii B XMMUYECKOM MTPOU3BOJICTBE HA IPUMEPE CUHTE3a aMMHAaKa.
Oxucnumenvno-eoccmanogumesviwvle peakuyuu (OBP). dnekmponus3.

CrerneHb OKHCIECHHS M ee ompeaeneHue no gopmyne coenuHenus. [lonstue 06
OBP. Oxwucnutenb 1 BOCCTAHOBUTEIIb, OKHCIICHHE U BOCCTAHOBJICHHE.
DNEKTPOJIN3 PACIUIABOB U PACTBOPOB HA IPUMEPE XJIOPHUAA HATPUS.
DNEKTPOJIMTUYECKOE TOJYyUYEHUE aIFOMUHUSL. [IpakTHyeckoe NPUMEHEHHE
ANEKTPOJn3a. ["albBaHOIIACTUKA U TAIbBAHOCTETHSI.

Xumuueckue ucmoyHuKku moka. 'albBAHUYECKUE DIIEMEHTBI Ha IpUMEpe
aneMmenTa Jlanmansa-SkoOu, uX yCTpOWCTBO W MPUHIIUI JACHCTBHUA. Y CTPOHCTBO
OaTapeilku Ha ONPUMEPE CYXOro IIETOYHOTO 3JIEMEHTA. Y CTPOMCTBO CBHUHIIOBOTO
aKkyMmyJsaTopa. ['anpBaHu3aus u snekrpodopes.

QDu3uxka Ha cayxicoe uenoeexka. AHTPOIIOMETPUS: U3MEPEHUE UIMHBI U MAacChl
TeNna, CIOUPOMETPUS M KU3HEHHAs EMKOCTh JIETKMX. TerioBble U3MEPEHUS U



TCIIOTCpAIIns. I/I3MepeHI/I€ APTCPUATIBHOT'O OABJICHUS. FI/IHepTOHI/Iﬂ U TUIIOTOHMUS.

VibTpa3ByKkoBasi JUArHOCTHUKA W TEparusl. DIIEKTpOTEpaIus. JlazepHas
Tepanwusi. MarHuTHbIi pe30HaHC M peHTreHoauartHoctuka. dmooporpadus.
Tomorpadus

Jlemoncmpayuu.

[Tonyuenue 6emnoro ocdopa. 'openue docdopa u pactBopenne okcuaa dochopa
(V) B Bogze. Ilonyuenue u pasznoxxenune ruapokcuna meau (I1). Bzaumonericteue
xene3a ¢ pactBopoM cyinbdarta menu (II). OmbITh, WITIOCTPUPYIOMIME MPABUIO
beptomne — oOpa3zoBanue ocajka, raza WM CJIa0Oro 3JIEKTPOIUTA.3aBUCUMOCTD
CKOPOCTH PEAKIMH OT MPUPOJIbI BEIIECTB HA IPUMEPE B3aUMOEICTBUS paCTBOPOB
Pa3JIMUHBIX KHUCJIOT OJMHAKOBOW KOHIIEHTpAllMd C OJMHAKOBBIMHU TpaHyIaMu
LMHKa W B3aUMOJEHCTBHE OJMHAKOBBIX KYCOUKOB MAarHus, LIMHKA U JKele3a C
COJISIHOM KHCIJIOTOM. B3ammonencTBue pacTBOpa CEpHOM KHCIOTBHI C pacTBOpamMu
THOCYJb(paTa HaATpUs pa3TMUYHON KOHIIEHTpaluu. B3aumopeicTBue pacTBOpOB
CEpHOM KHUCIIOTHI U TUOCYJb(aTa HATPUs IPU PA3IMYHBIX TEMIIEpATypax.
OOpatuMble peakIuu Ha TMpuMepe TModydeHus pojanuga skeneza (L) wu
HAOJIOZICHUS 32 CMEIICHUEM PAaBHOBECHSI MO MHTEHCHBHOCTH OKPACKU MPOJYKTa
pEeaKUuuy MpU U3MEHEHUH KOHUIEHTPALUH PEareHTOB U MPOAYKTOB.

['openue cepol, kak OBP. Mojenp anekTponusepa. Mogenb 3JeKTpOIU3HOU
BaHHBI [IJIs1 TIOJYYEHHUS] QIIOMUHHS. Konneknusa Oatapeex. CBUHIIOBBIN
akkymyJssitop. Pocromerp, MEOUIIMHCKHE BEChbl, CIHUPOMETP, PTYTHBIH U
AIIEKTPOHHBIN TEPMOMETPBI, TOHOMETPHI Pa3JIMYHBIX BUJIOB, JIa3€pHAas yKa3Ka.
BuneodparmeHTsl U craiiabl o TeEMe.

Konmponvnasa paboma Ne 1. Muxpomup. Atomsl. Bemiecta

Konmponvnas paboma Ne 2. Xumudeckue peakiuu

JlabopamopHvie onvimei. 1. BiiusHue TeMriepaTypbl Ha CKOPOCTh PEaKLUU OKCUAA
meau (I1) ¢ cepHoii kucmoToii. PasznmoskeHune mepokcuaa BOJAOpOAA C TMOMOIIBIO
okcuga mapranna (1V), a taxxe karanasel cblporo kaprodens. 2. BeitecHeHue
Meu U3 pacTBopa cyibdata meau (I1) xxemnesom.

Ipaxmuueckas paboma Ne3. PacniozHaBaHHE MJIaCTMAcC U BOJIOKOH.
Ipaxmuueckas paboma Ne 4. I3yueHre XUMUYECKUX PEAKIHI.

Ipaxmuueckas paboma Ne 5. COOpKka ralbBaHMUECKOTO 3JEMEHTa U HCHbITaHUE
€ro IECUCTBUS.

Tema 3. UesioBek u ero 3aoposbe (21 u).

Cucmemamuueckoe noyuodcenue 4ei06eKa 6 Mupe HeugonHuIx.

buonornyeckas kiaccudukaius yenoreka. [IpsMoxoxaeHre U €ro BIMSHUE Ha
ckeneT yenoBeka. Pyka — opran u nmpoaykT Tpyna. Pa3Burtue deperna v roJOBHOTO
Mo3ra uesoBeka. llepBas u BTOpas cUTHaJIbHBIE CHUCTEMBI. buoconuanbHas
pUpoa YeIoBeKa.

I'enemuka uenoeeka u memoowl ee uzyueHus.

OCHOBHbIE TIOHSITUSI TEHETUKU: HACJIEACTBEHHOCTb, HW3MEHYUBOCTb, T€H,
XPOMOCOMBI, MYTallii, TEHOM, TEHOTUN, (EHOTHI, JOMUHHUPYIOIIUE U
pelieccuBHbIE MPHU3HAKU. [ eHoM dYenmoBeka M ero pacmmudpoBka. [Ipaktuyeckoe
3HAYEHHUE HM3Y4YEHHs FeHOMa 4YesoBeKa. MeTolbl M3ydeHUs] T€HETHUKH YEeIOBEKa:



reHeaJIOTUUECKUI, OJIM3HEIIOBBIH, LIUTOTCHETUYECKUM. I'eneTnueckue
(HacleCTBEHHbIE) 3a00JIEBAHUSI YETIOBEKA.
Qu3uka yenosexa. Ckener ¢ TOYKH 3peHUS (DU3UYECKOTO TMOHSATUS O phlyare.
KpoBooOpaiienrie B CcBeTe THIAPOJUHAMUKH: IYJIbC, KPOBSHOE JaBIICHUE.
Hudbdysus, kak ocHoBa GOpMUPOBAHUS MEPBUYHON U BTOPUYHON MOYM B TIOYKAX,
a TakkKe ra3oo0MeHa B TKaHSAX U JIETKUX. [epMOPETryJslus C MOMOUIBI0 KOXKH
MyTEM  TEIUIONPOBOJHOCTH, KOHBEKLIHMH, W3JIYYEHUS U HCHAPEHUS  BOIBI.
DNeKTpoIMHAMUYECKasi TPUPOJia Mepe/laud HEPBHBIX HMMYJIbCOB. OnrTuueckas
cUCTeMa 3peHUs. AKyCTHYECKAsi CUCTEMA CllyXa U roJ0co00pa3oBaHUE.
Xumusn uenoeeka. XuMAYECKAN COCTaB TEJla YEIIOBEKA: AJIEMEHTHI U BEILIECTBA, X
knaccudukanus u 3HaueHue. Bona, ee ¢pynkuun. Bogusiii 6ananc B opraHu3zMe
yesjoBeka. MuHepaibHbIE BEIIECTBA U UX POJIb B )KU3HEEITEILHOCTH OpraHu3Ma
yesjoBeka. 3a0oJieBaHUsl, CBSI3aHHBIE C HEJAOCTATKOM WM M30BITKOM HEKOTOPBIX
XUMUYECKUX 3JIEMEHTOB B OPraHU3ME YETIOBEKa.
Bumamunwr. Victopusi OTKpBITHS BUTAMHHOB. BuUTaMUHBI, Kak OHOJIOTMYECKH
aKTUBHBIC BEILIECTBA. bone3nu, BbI3BaHHBIE HEIOCTATKOM WJIM H30BITKOM
BUTAMUHOB: aBUTAMHHO3bI, THIIOBUTAMUHO3bI, TUTIEPBUTAMUHO3BI.
CyTouHas noTpeOHOCTh YeJI0OBeKa B BUTAMUHAX M UX OCHOBHbBIC (DYHKIIHH.
Knaccudukanus ButamuHOoB. BojopacTBopuMble BHUTaMHHBI Ha TpUMEpe
ButamuHa C. JKupopacTBopuMmble BAUTAMUHBI HA IPUMEPE BUTAMUHA A.
T'opmonoi.
HepBHas u rymopasiibHasi peryJisiiiuy MpoIecCoB KU3HEIEITEILHOCTH OpraHu3Ma.
["'opMOHBI, KaK TPOIYKTHI, BbIpaOaThIBaEMbI€ JKeJie3aMU BHYTPEHHEUW CEKpeInu.
Knaccudukanuyss TOpMOHOB MO Kelie3aM, KOTOpblE HMX NPOIYLUUPYIOT U IO
xumuyecko mpupoge. CoiicTBa TOpMOHOB. MHCYIMH, Kak TOPMOH OEJIKOBOM
NpUPOABbl. AJpEeHaIuH, KaKk TOPMOH aMHUHOKHUCIOTHOW npupoasl. CTepouaHbie
TOPMOHBI Ha TPUMEpE MOJOBBIX. [ Hmep- U TUNOPYHKIUS KeNe3 BHYTPEHHEU
CEKpEeLIUHU.
Jlekapcmea. KpaTtkue cBeIeHUST O 3apOXKICHUU U Pa3BUTUHU (PaApMaKOJIOTHUH.
Knaccuduxkaiys nekapCTBEHHBIX CPENICTB MO arperaTHOMY COCTOSIHUIO: YKHJIKUE
(pacTBOpHBI, HACTOM, OTBAPBI, MUKCTYPbI, SMYJIbCUHU, CYCIICH3UU U Jp.), TBEPIbIC
(mopormiku, TabMeTKH, MUKW, KarCyjbl), MATKHE (Ma3W, JTUHUMEHTHI, MMACTHI,
CBEUH). AJIKaJIOUIBbI. BakuuHsi. XUMHUOTEPANEBTUUECKUE MPEnapaThl.
Antubuotuku.  HapkoTuueckue npemnapaTel. HapkomaHusi U ee MOCIEICTBHUS.
OnTuManbHBIN PEKUM MPUMEHEHHUS JICKAPCTBEHHBIX MPENnapaToB.
300poswlit 006pa3 Hcuznu. Puznyeckue 310poBbEe U ero kpurepuu. llcuxuueckoe
3I0pOBbE U €ro kputepuu. HpaBCTBEHHOE 370pOBbE M €r0 KpUTEpUU. Tpu
OCHOBHBIE COCTaBJISIONIME 3I0POBOTO o0Opasza >KU3HU: PEKUM HS, MPaBUIBHOE
nuTanue, u3nyeckas akTUBHOCTh U 3aHATHE cropToM. DakTophl, BAUSIONIME Ha
3I0POBBbE YEJIOBEKA: OKpYXKaromas cpeaa, NpoQriakTHIecKas BaKI[MHAIHS,
CTPECCHI, BPEJHbIE MPUBBIUKU. AJIKOTOJIU3M U €ro mnoclienctsusi. Hapkomanus u
€€ MOCJEeACTBUS.
QDu3uka na cayxcoe 300p0oeva uenogeKka. AHTPOIOMETPHUS: U3MEPEHUE JITTUHBI U
Macchl TeJla, CIUPOMETPHUS U )KU3HEHHAsi EMKOCTh JIErKUX. TernaoBble U3BMEPEHUs U
Terotepanusa. M3MepeHue apTepuanbHOro AaBiaeHus. [ unepToHus: U TUIIOTOHUS.



VYAbTpa3sByKkoBas [OUAarHOCTHKa M Tepanus. OJIEKTPOTeparus. Jlazepnas
Tepanusi. MarHuTHblii pe30HAHC W peHTreHoAuarHoctuka. dmooporpadus.
Tomorpadus
Cospemennvie meOuyuHcKUE MEXHON0ZUU
300posve uenosexa: cucmemuwviti nooxoo. Hopmanvnas ¢usuonocus uenogexa.
OcobenHocmu YHKYUOHUPOBAHUS ObIXAMENLHOU, KPOBEHOCHOU U OpYeUX cucmem
opeanusma. Pusuonozuieckue noKasamenu OPeaHu3IMa Yel08eKka U ux HoOpMaibHoe
3Hauenue. Meouyunckue mexnono2uu ouazHOCmuKu 3abonesanuti. Bozmoorcnocmu
U nepcnekmugvl  Memooo8 NpOQPUIAKMUKY, mMepanuu U B0CCMAHOBNIeHUs.
opeanuzma.  Ilooxoowt Kk nosvlueHuro  dekmusHocmu  cucmemvl
30pasooxpaneHusl.

Hngpexkyuonnvie 3ab01esanusn u ux npoguiakmuka

Ungpexyuonnvie 3abonesanus u ux 6030youmenu. Cnocobvl nepedayu
UHGDEKYUOHHBIX 3a00e8aHUll U COYUanbHble GAKmopvl, CnocobCcmeyruue ux
pacnpocmpanenuro. UvmynHas cucmema u npunyunst ee pabomsel. OcobenHocmu
@DYHKYUOHUpOBAHUA UMMYHUmMema y paszHvlx epynn HaceneHus. Cnocooul
NPOPUNAKMUKU UHGEKYUOHHbIX 3abonesanuti. Baxyunayus. Hanpaenennocms
MeOUYUHCKUX npenapamos 011 00pvobl ¢ UHOEKYUOHHBIMU 3a001e8AHUAMU.
Ilpobnema pazeumust ycmoudueocmu 6030youmeneti 3a001e6aHUL.
Medsicoynapoonvie npoecpammsi no 6opvoe ¢ UHGEKYUOHHBIMU 3A00NeBAHUIMU.
Hayka o npasunsnom numanuu

Memabonusm, kax obmen 6ewecmeomM U IHepeuel HA YPOBHe OpP2aHU3MA.
lpunyunvr  ynkyuonuposanus  nuwesapumenvHou  cucmemsl. Kauecmeo
NPOOYKMO8 NUMAHUSL C MOYKU 3PEHUS IHEPSeMUYECKOU YEHHOCMU U COOePHCAHUS
NOJNIe3HbIX U B8peOHblX eeujecme 3HaueHue COANAHCUPOBAHHO20 NUMAHUS OJIs
noooepxcanusi 300posvs. Iluwesvie 0006asKuU: none3Hvlie CeoUCMEa U NOOOYHbLIE
aghghexmul ux ucnonvzosanus. J{uemol u 0COO6EHHOCMU UX NPUMEHEHUS.
HHemoncmpayuu. Tabnuupl, BumeopparMeHTsl W chnaiasl mo Tteme: Ckener
yenoBeka. Mymsk «Topc yenoseka». Mogens monekynsl JIHK. Mogenu rnasa,
yXa, TIOYKH, HEPBHOW CUCTEMBI uyejoBeka, Koxku. CkeneT denoBeka. M3mepenue
MyJibca, JaBJICHUS, OCTPOTHI 3pEHUs, TEMIIEpaTyphI Tela.

Komnekiuu: BUTAMUHHBIX penaparos, METUITTHCKIX TOPMOHATBHBIX
MpernaparoB, JIEKAPCTBEHHBIX (OPM Ppa3IMYHOTO AarperaTHOr0  COCTOSTHUS,
JICKapCTBEHHBIX (OpPM  Pa3IUYHOrO CHEKTpa JelcTBHs. buyperoBas wu
KCAaHTOIIPOTEHHOBAS PEAKITUH IS TIpernapara HHCYIuHA. [opTpeThl BhIIAOIIHMXCS
YYCHBIX, BHECIIMX 3HAYMTEIbHBIH Kiajg B  (apmakojorut. Pocromerp,
METUITMHCKHE BECHI, CIIUPOMETP, PTYTHBIK M JJICKTPOHHBIH TEPMOMET]HI,
TOHOMETPHI Pa3JIMYHBIX BUJIOB, JIa3€pPHAS YKa3Ka

JlabopamopHvie onvimeoi.

1. V3ydyeHne WHCTPYKIIMU MO MPUMEHEHHIO alTEYHBIX MPEmapaToB BUTAMUHOB.
Omnpenenenue pH pactBopa Butamuna C. 2. Onpenenenue pH cpenbl pactBopa
aciupuHa

Ilpakmuuecxas paboma Ne 6. Coznait mumo pebeHka

Ipaxmuueckas paboma Ne 7. OuieHka OMOJIOTUYECKOTO BO3pacTa

Ipaxmuueckas paboma Ne 8. OuieHKa HHAUBUAYATBHOTO YPOBHS 3J0POBBS



Ipaxmuueckas paboma Ne 9. OnpeneneHre CyTOYHOTO pallioHa TUTaHUS

Tema 4. EcTecTBO3HAHMeE HA cJIy:kOe YesioBeKka (21 u)

Inemenmapuvt au Inemenmaphnvie yacmuypt? IloHstue o (U3MKE BHICOKUX
sHeprui. JIMHEHWHBIN YCKOPUTEIb SJIEMEHTAPHBIX YACTULI, aIPOHHBINA KOJUIAUIED.
JleneHue aToMHOTO sApa: MPOTOHBI, HEUTPOHBL. {DYHIAMEHTAJIbHBIE YAaCTHIIbIL:
JIENITOHBI U KBapKu. POTOHBI. BO30HBI. AHTUYACTHUIIBI.

bonvwonu aoponnwiii  Konnaiioep. MoHTa)X U yCTaHOBKa OOJBIIOTO
agpoHHOrO Koyutanaepa. IlpuHoun perctBus kosutanaepa. lIpoucxoxneHue
Maccel. bo3on Xwurrca. [Ipoucxoxnenue Beenenno. AHTUMHD.

DHepzemuka u Inepzocoepercenue

IIpobnemvr sHepeoobecneuenus: HAYUOHATbHBIE, PESUOHATbHbIE, JOKATbHBIE.
3axkonvl coxpamnenuss maccovl u sHepeuu. llpakmuueckoe npumeneHue 3aKOHO8
coxpanenus. Buowl snepeuu. Cesazb maccwl u snepeuu. IneKmpodnepus u cnocoowl
ee nonydenusi [lonydeHne 3J€KTPUUYECKOrO TOKA C MOMOIIBIO AJIEKTPOTeHEPATOPA.
Herpaaunuonnass sHepretuka. Tennogvie u eudposnexkmpocmaryuu. OCHOBHbBIC
MOHATHSI aTOMHOW PHEPreTUKU. PalnoakTUBHOCTH. SliepHble peakuuu. ATOMHas
cTaHIus ¥ npuHiun ee padbotel. ADC Ha OBICTPBIX HEHTpOHAX. Pamuon3oTonHbie
tepmodsiektpuueckue renepatopsl (PUTEI'm), npunnun ux aeictBus. OO6nactu
MPUMEHEHUSI aTOMHON SHEPTreTUKu. AoepHas 3Hepeemuka U Nepcnekmusvl ee
ucnonvb3o08anusi. JHepeonompebieHue u dHepe03phHeKmusHOCmy.
Ilpooosonscmeennaa npoodaema u nymu ee peuwtenus. I'eorpadus roiojia u €ro
npuurHbl. OCHOBHBIE HallpaBieHUs B pelieHnu [IpogoBOIbCTBEHHON MPOOIEMBI:

- HCTOJIb30BaHME XHWMHUYECKHUX BeIIEeCTB (yZO0OpEHMs, peryJisTopbl pocCTpa,
(hepOMOHBI, TIECTUIUIBI, PETICIITICHTHI);

- CO3JaHUE HCKYCCTBEHHBIX TMPOAYKTOB TIMTaHUs; - METOABI CO3JaHUs
BBICOKOIIPOU3BOAUTEIILHBIX COPTOB PACTECHUHN U MTOPO/]I ’KUBOTHBIX.

Ocnogbl Ouomexnonozuu

[lonsitTue  OMOTEXHOJOTHMH, KaK  MPOU3BOJAUTEIBHOW  CHJIBI  OOIIECTBA,
WCIIOJIb3YIOIICH JKMBBIE OPTaHU3MbI U OMOJIOTUYECKHUE TTPOIIECCHl B MPOU3BOJICTBE.
Tpu orTama CcTaHOBJICHUS W Pa3BUTUS OWOTEXHOJOTHUU: pPaAHHAA, HOBas U
HoBeMmas. Tpaduyuonnas 6GUOMEXHONI02UA: NPOU3BOOCHEO NPOOYKMOE NUMAHUS,
nepepabomka omxo0os. Monexynsipuas ouomexuonozus. Cmpykmypa u @yHKyusi
HyKneunoswix kuciom. Cunmes benxka. Knemounas unowcenepus. I'ennaa mepanus.
llpumenenue buomexnonocuu 6 30pagoOOXpaHeHUU, CEelIbCKOM XO3AUCMBE U OXPAHE
OKpyHcaioweti cpeovl. I'ennas WHKEHEPUS. ['enHOMO M ULIMPOBAHHBIC
OpraHu3MBbI U TPAaCHCT€HHBIE MPOAYKThI. KierouHas nuxenepus. KinoHupopanue.
OMOpHUOHAJIBHBIE M CTBOJIOBBIE KJIETKW. buosormyeckass WHXEHEpUs, KaK METO]I
WCIIOJIb30BaHUsl MHUKPOOPTaHW3MOB B KadyeCTBE OHMOPEAKTOPOB JJISI MOJYyYCHUS
NPOMBINIJICHHOW — TIpoAyKiuu.  OCHOBHBbIC  HAIpPaBJICHUS  HMCIIOJIb30BAHUS
dbepMeHTaTUBHBIX mporieccoB. MmmobunmzoBanabie GpepMeHTh. Muposoil pbiHoK
ouomexuonozui. [lepcnekmugvl pazeumus poccuticko2o ce2menma.
Hanomexnonozuu u ux npuioxicenue

Hanouacmuywvl 6 dcueou u Hedcugol npupooe: pasmepvl, munvl CMpYKmypbl,
@yHrkyuonanvnasn 3navumocms. OcobeHHocmu U3ULECKUX U XUMUYECKUX C8OUCE
Hanouacmuy. Camoopeanuzayus. MemoOwvr noayuenus nanoyacmuy. MemooOvl



usyuenus Hanomamepuanos. Koucmpyupoeanue nanomamepuanos. Hoevie
MEeXHON02UU, CMPOAWUECs: HA UCNOIb308AHUU HAHOYACUY U MAMepuaos,
noayuaemvlx u3z Hux. [IoOHITHE O HAHOTEXHOJOTWH, KaK YIPAaBISIEMOM CHHTE3€
MOJIEKYJISIDHBIX CTPYKTYp. JlBa moaxoda B HAHOTEXHOJIOTHMU: «CBEpPXY BHU3» U
«CHM3Y BBepx». MOoNeKylIsapHbIi cuHTe3 U camocbopka. HaHockomuueckoe
BBIpAll[UBAaHUE KPHUCTAUIOB W MOJUMEpHU3alusl. YTIEpOAHbIE HAHOTPYOKH.
CuHepreTuka. Bausnue HaHOMEXHOA02UU HA pa3gumue mexHuxku. IKOA02UYeCKULL
acnexkm HAHOMexXHOA02U.

Qu3uxka u 0ubim. HarpeBareiabHble U OCBETUTENIbHBIE MPUOOPHI. PazHOBUIHOCTH
JaMIl: HaKaJIMBAHMS, TaJIOT€HHBIE, TIOMUHECLICHTHBIE, CBETOAHOIHBIE.
MuxkpoBosiHoBas nieusb (CBY-neus) u npuHIun ee padboThI.
JKunkokpucTtamnmyeckue SKpaHbl W JUCIUIEH, WX YCTPOMCTBO. OJIEKTPOHHBIN
tepmoMmetp. Jlomamuue poOoTel. PaguonepenaTdvku U paaidONPUEMHUKH.
[IpyHIMNIMaIBHOE YCTPOMCTBO TeieBU3opa U TesieBUAeHUA. CIIyTHHUKOBas |
COTOBAsI CBS3b.

Xumua u Ovim. Moromue u yuctanme cpeacrsa. [IOBEpXHOCTHO - aKTHBHBIE
BeulectBa (IIAB). OtOenuBaTtenu: Xxumudeckue u ontuueckue. MHcekTuuuasl -
cpeacTBa Juis OOpbObI € HAaCEKOMBIMH. XHMHUYECKHE CpEACTBA TUTHEHBI U
KocMeTUKH. [IuieBbie 00aBKU, ©X MAPKUPOBKA.

Cunepzemuka.

[loHsiTHE O CHHEPreTHKE W CaMOOPTraHM3alUU OTKPBITBIX cucTteM. OOmue
OPUHIUIOBL CUHEPreTHKU. PoNb CHHEPreTMKU JUIsl HM3YyYEHUsS TPUPOJIHBIX U
COLIMAJIBHBIX sBIEHUN. CTPYKTYypHUpOBaHHE MaTE€pUATBHOTO MHpPA U €r0 U3yUYEHUE
creuaibHbIMU pa3zieiamMu (GU3UKH.

@DopMbI IBHKEHHSI MATEPUH.

Ecmecmeo3nanue u uckyccmeo. 3010TO€ CEUYEHHE W €ro HCIOJIb30BAHHE B
IIPOU3BEACHUAX APXUTEKTYPBI, KUBOMMUCH, CKyJIbNTypbl. IlocimenoBaTenbHOCTD
®dubonauyn, ee NpPUMEHEHHWE B HCKYyCCTBE. PacmnpocTpaHeHHOCTh NpaBHJIa
30JI0TOTO CE€YeHUs M TnociefoBareabHocTd PuOOHaYYM B KUBOM MpHpOJE.
broHuka u apxuTektypa. B3auMONpOHNKHOBEHHE €CTECTBO3HAHUS U UCKYCCTBA.
Llemoncmpayuu.

Tabnuibl, BuaeopparmMeHTsl 1 Gororpadun mno Teme.

[Toprperer: k. Yenuka, II. Xwurrca, JIL.M. Jlenepmana, M. ®apaznei,
A.A.bekkepens, M. Cxknagosckas-Kropu, JI. Meilitaep, O. ['ann

Jlabopamophvie onvimel. 1. I3MepeHne napaMeTpoB KUCTH PYKH

llpakmuueckas paboma Ne 10. U3yuenue siBieHUs 37€KTPOMArHUTHON MHIYKIIMH.
llpakmuueckas paboma Ne [1.V3ydeHue 30JI0TOrO CEUYEHUS Ha Pa3TUUYHBIX
00BEKTaXx.

Bxuaa coBpeMeHHbIX yueHbIX B (popmupoBanue EHKM

Nzyuenne Ouorpaduu COBpEMEHHBIX poccHiickuX YyueHbIX. OlleHKa BKjIaza
COBPEMEHHBIX poccuiickux yueHbiX B ¢dopmupoBanne EHKM. Ilocnexnne
OTKPBITHS B 00JIACTH €CTECTBEHHBIX HAYK.



TemaTn4yeckoe IVIAHKPOBAHNE C YKA3aHUEM KOJHYECTBA YaCOB, 0TBOJAUMBIX
Ha 0CBOEHME KaK10H TeMBbI.

10 kanacc
Ne n/n HaumenoBanue pasneno u | Kosmmuectso wacos | [Ipaktudeckue
TeM paboTHI
1. Beenenue 4
2. EcrecrBo3nanue u Meronsl | 16 4
MO3HAHUS MHUPA
3. Meramup. OcBoenue | 9
KOCMOCa W €ro poJib B
JKU3HU YeJIOBEeKa
4. O06o104KH 3emuu. | 12 2
Jlutocdepa,  rumpocdepa,
atMocdepa
5. Maxkpomup.  Hayka 00 | 23 6
OKpY>Karoleu cpene.
buocdepa
6. AbuoTtnueckue ¢akropsl u | 28 7
MPUCTIOCOOJICHHOCTh K HHUM
JKUBBIX OPTaHU3MOB
7. ITpocTpaHcTBO M Bpems 6
8. IlogroroBka w  3ammra | 4
HCCIIEIOBATETILCKUX
MIPOCKTOB
Hroro 102 19
11 knacc.
Ne n/n HaumenoBanue Komunuaecto [Tpaktnueckue | KoHTponbHbIE
pa3zeNnoB U TeEM 4acoB paboThI paboThI
2. [ToBTOpEeHNE 4
OCHOBHEIX  ITOHSTHIA,
3aKOHOB U TE€OpUU TIO
Kypcy
ectecTBo3HaHus 10
KJjacca
9. Mukpomup 56 5 2
10. Yenopek u ero | 21 4
3/10pOBbE
11. EcrectBoznanne Ha | 21 2
CITy0e JemoBeKa
Hroro 102 11 2




