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IHosicuuTenLHAA 3aNIMCKA.

Pabouas nporpamma mo ecrectBo3HaHuio ans 10-11-ro kimacca cocraBieHa Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 0OOpa30BaTENbHON IPOrpaMMBI CPEIHETO
obmero o6Opa3oBanus, mnpeacTaBieHHbBIXx Bo DPI'OC COO, mporpammbl  (HOPMHUPOBAHHS
YHUBEPCAJIBbHBIX YUEOHBIX ACUCTBUI M C MCIOJIB30BAaHHEM aBTOPCKOM mporpammsl ais 10 — 11
kimaccoB O.C. Tabpuensna «EctectBoznanme» (I'abpuensa O.C. PabGouwe mporpaMmel.
EcrecrBo3nanme. 10-11 xnaccel:  yueOHO-meromuueckoe mnocodue [/ O.C.I'aGpuensH,
C.A.Cnagxos. — 2-e u3j., crepeoruir. — M.: JIpoda, 2014. — 110, [2] ¢.)

[MenssMu M3ydeHUs HMHTETPUPOBAHHOIO Kypca «EcCTecTBO3HaHME» B CTapLIEH IIKOJIE
SBJISIOTCSL:

* CO3J1aHUE OCHOB 1IEJIOCTHOM HAy4YHON KapTUHBI MUPA;

* (opMHUpOBaHME IOHMMAHUS B3aUMOCBSA3M M B3aMMO3aBHUCHUMOCTU €CTECTBEHHBIX HayK;
BJIMSIHUSL €CTECTBEHHBIX HAYK Ha OKPYXAlOIIYI0 Cpely, IKOHOMUYECKYIO0, TEXHOJIOIMUYECKYIO,
COLIMAJIBHYIO U 3TUYECKYIO Cephl ACATEIbHOCTH YEI0BEKa;

* CO3JaHME YCIIOBMM M DPa3BUTHUS HABBIKOB Y4YeOHOW, MPOEKTHO — HCCIIEA0BATENbCKOM,
TBOPYECKOH /1€ TEIbHOCTH, MOTUBALIMN 00YUYAIOIIMXCS K CAMOPAa3BUTHIO;

(dbopMHpOBaHNE YMEHU aHAIM3UPOBATh, OLIEHUBATD, IPOBEPATH HA TOCTOBEPHOCTh M 0000IIATh
Hay4YHYI0 MH(QOPMALUIO;

* IIOJIy4CHHE HABBIKOB O€3011acHOM pabOThl BO BpeMsl MPOEKTHO — MCCIIEA0BATENbCKOW U
HKCHEPUMEHTAIbHOMN IeATEIbHOCTH, IPU UCIIOJIb30BAaHUHU JIAOOPATOPHOTO 00OPYOBAHUS.
3asayamu peIMeTHOro Kypca «EcTecTBO3HaHNE» SABISAIOTCA:

- OCBOGHHE 3HaHUH O COBPEMEHHON €CTEeCTBEHHOHAy4HOH KapTMHE MHUpa M MeTojax
€CTECTBEHHbIX HAyK; 3HAKOMCTBO C Hauboyiee BaXKHBIMM HJESIMU U JOCTHKEHUSIMU
€CTECTBO3HAHUS, OKA3aBILIMMH OIPEeIAIolIee BIUsSHUE Ha HALM MPE/ICTaBICHUs O IPUPOJIE, HA
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

- OBJQJICHUE YMEHHUSAMM INPUMEHSATh IOJIyYE€HHbIC 3HAaHUS Ui OOBSCHEHMS OKPYXKArOIIUX
SIBJIGHUM, MCIIOJNB30BaHMS W KPUTHUECKON OLIEHKH E€CTECTBEHHOHAy4yHOW HWH(pOpManuu, s
OCO3HAHHOTO OMpe/eNeHHsI COOCTBEHHOM MO3UIUH 110 OTHOUIEHHUIO K 00CYKIaeMbIM B 001I[eCTBE
npoGyieMaM HayKH;

- INpPUMEHEHHE eCTECTBEHHOHAy4YHbIX 3HAHUNH B TIOBCEAHEBHOM >KU3HU JUIsI obOecreueHus
0€30MaCHOCTH KU3HEIESITEIbHOCTH, OXPaHbl 3JJ0POBbsI, 3aIIUTHI OKPYXKAIOIIeH cpebl.

BBenenue kypca ecTeCTBO3HaHUS B CTApIIEH LIKOJIE BBI3BAHO CIIEAYIOIIMMH IPUYNHAMU:
1. Ha BbIXOJi€ M3 LIKOJIBI B CO3HAHUU Yy OOJIBIIMHCTBA BBITYCKHUKOB (POPMUPYIOTCS HACTHBIE
Hay4YHbIE KapTHHBI MUpa: XMMHYecKas, (pundeckas, OMOJIOrnyeckas, HO OTCYTCTBYET €IHHas
€CTECTBEHHO-Hay4YHasl KapTHHA, KOTOPYIO W IpH3BaHa (POpMHUpPOBATH Takas TUCLUIUIMHA, KaK
€CTECTBO3HAHHUE.

2. Hapymraercst mpeeMCTBEHHOCTh MEXKAY CpPEIHEH M BBICIIEH MKOIOH. B ryMaHUTapHBIX By3ax
00s13aTeNIbHBIM SBJISIETCS M3yyeHHne Kypca «EcrecTBeHHO-Hay4Hasi KapTHHA MHUpPa», CHHOHUMOM
KOTOPOTO SIBIISIFOTCS «KOHIENIMN COBPEMEHHOT'O €CTECTBO3HAHUSY.

3. BBemeHume Kypca  e€CTECTBO3HaHMS  MO3BOJSIET  pealM30BaTh TAaKOH  MEXaHHU3M
ryMaHUTapU3alii €CTeCTBEHHO-HAYYHOTr0 00pa30BaHusl, KaK MHTErpallks, YTO, B CBOIO O4epe/b,
MO3BOJIIET TYMAaHU3MPOBaTh 3TO OOpa3oBaHME ISl CTApIIEKIACCHUKOB, BBIOpPABIIUX IS
ob0yuenus B 10—1 1kiraccax ryMaHuTapHBIN TPOPUITH.

B ocHOBY Kypca nonoxeHa uesi aHTpOIOLEHTPU3Ma, T.€. IOCTPOEHUE Kypca B JIOTHKE U
CTPYKTYp€ BOCIPHUATHS YUEHUKOM €CTECTBEHHOI'O MHpa B CHHTE3€ (PU3NYECKUX, XUMUYECKUX U
OMOJIOTMYECKUX MPE/ICTaBICHHH.

Bombmoe BHuManue (Oomee 25% y4eOHOTO BpeMEHH) YAENSETCS AKCIEPUMEHTY,
nabopaTopHbIM M TpaktudeckuM pabdoram. ®I'OC B kayecTBe OCA3aTEIBHOTO AJIEMEHTA IPH
o0y4yeHMH B CTapIIMX KJaccax IPEeAyCMaTpPUBAET BBIIOJHEHHE KaXIbIM YYEHHUKOM
WHIMBUYAILHOTO MPOeKTa. be3 nccinenoBarenbckux yMEHU M HABBIKOB CO3/1aTh MPOEKT OyneT
CJI0’)kHO. UTOOBI COBEPIIEHCTBOBAaTh 3TH YMEHMsI M HaBBIKH, B KaXKIAOM y4eOHUKE



npeaycMoTpeHa rtiaBa «lIpaktuueckwe paboTwl». PaboThl, NpenioKeHHBIE B HEW, MOTYT
MOCITY>KUTh OCHOBOM JIJIS1 BBITTOJIHEHHUSI MHAUBUIYAILHOTO TIPOEKTA.

Mecmo npedmema 6 yuebnom niare.

[Ipenmer «EcTecTBO3HaHHE» BXOIUT B MPEAMETHYIO 001acTh «ECTeCTBEHHbBIE HAayKW».
Pabouas nporpamma paccuntana Ha 136 yueOHBIX yacoB (M3 pacyeTa 1o 2 4yaca B Henenio B 10
u B 11 xnacce), B T.4. KOHTPOJIBHBIX padoT: 2 yaca — 10 kiacc, 4 yaca — 11 ximacc; npakTHYECKUX
pabort: 17 gacoB — 10 knacc, 8 yacoB — 11 kmacc.

Jnst peanuzanuy JaHHoi Pabodeld mporpaMMBbl UCTIONB3YyETCS:

1. EcrectBo3nanume. 10 knacc. YueOnuk. ba3ossiit ypoens (aBTop O. C. ['abpuensiH,
N.T".Octpoymos, H.C.ITypsmmesa, C.A.Crnagkos, B.1.Cusornazonr). — M.: JIpoda, 2014.
2. EcrectBo3nanue. 10 kinacc. Meroauueckoe nocooue (aBtopsl O. C. ['abpuernss,
C.A,Cnankos).

3. EcrectBo3nanue. 11 knacc. Yueonuk. ba3zoserit yposens (aBrop O. C. ['abpuenss,
N.T".Octpoymos, H.C.ITypsmmesa, C.A.Crnagkos, B.1.Cusornazor). — M.: JIpoda, 2014.

Ilnanupyembie pe3y/ibTaThl OCBOCHHUSI Y4e0OHOI 0 MpeaMeTa

Jluunocmuvimu pe3yiomamamu 00yuenus ecmecmeo3HaAHUIO AGIAIONCA:
8 YEeHHOCMHO-0OPUEHMAYUOHHOU cepe — BOCTIUTAHUE YyBCTBA TOPAOCTH 32 POCCHICKHE
€CTECTBCHHBIC HAYKH;
8 mpyoosoll cghepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JaJbHEWIEH 00pa3oBaTeIbHON |
poeCCUOHATILHON TPACKTOPHH;
B NO3HABAMENbHOU (KOZHUMUBHOU, UHMELIEeKMYalbHol) chepe — YMEHUE YIPABISATH CBOCH
M03HABATEIBHOM JIEATEILHOCTHIO.

Memanpeomemuvimu — pe3yibmamamt.  0C80€HUs NPOSPAMMbL N0 eCMecmE8O3HAHUIO
ABNAIOMC
— OBJIAJICHUE YMEHUSMH W HaBBIKAMH Pa3jIMYHBIX BHUOB ITO3HABATEIBHON JIESITEIHLHOCTH,
MPUMEHEHHUS]  OCHOBHBIX  METOJIOB  MMO3HaHUS  (CUCTEeMHO-MH(OPMAIIMOHHBIN  aHAIU3,
MOJISIIMPOBAHME) JIJISl H3YUEHHUS Pa3IIMUHBIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOTO MHPA;
— OBJIaJIcHHE€ OCHOBHBIMH HHTEJUICKTYAJIbHBIMU OMNEpanusMu: (HOpMyIHpOBaHHE THIIOTE3,
aHaIM3 W CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMAaTU3allus, BBIABICHUE MPUYUHHO-
CIIEJICTBEHHBIX CBSI3€H, IIOMCK aHATIOTOB;
— (opMHpOBaHKE YMEHHUI T€HEPUPOBATH UJICH U ONPEICIIATh CPEICTBA, HEOOXOIUMBIE JIJIST MX
peanuzanuy;
— QopmMupoBaHUE yYMEHHI ONPENeIATh IEIW W 3aJa4d JCSITEILHOCTH, a TakKe BBIOMpATh
CpeICTBa peaju3allii AITHX LeJded M TNPUMEHSITh Ha MpakTUke, (OPMUPOBAHUE YMEHUU
WCIOJIb30BaTh PA3IUYHBIC WCTOYHUKH JUJISl TOJIYUYCHUS €CTeCTBEHHO-HAYYHOH HWHpopMamuu u
MMOHNUMAaHUS
3aBHCHMOCTH OT cofiepxaHus 1 (JOpMBbI peACcTaBIeHHOW HH(OpMaluK U LieNel aapecara.

IIpeomemHuvimu pe3yiomamamu u3y4enus ecmecmeo3HaHus.::

BoinyckHux nHa 6a3080M yposHe HAYYUMCA.!

- IEMOHCTPHUPOBATH Ha MPUMEPAX POJIb €CTECTBO3HAHUS B PA3BUTHU YEJIOBCUCCKOMN
[IMBUITN3AIUY;
- BBIJICIIATH TIEPCOHAIBHBIA BKJIA]] BEIMKHX YICHBIX B COBPEMEHHOE COCTOSIHHAE €CTECTBEHHBIX
HayK;
- TPAMOTHO MTPUMEHSITh €CTECTBEHHO-HAYYHYIO TEPMUHOJIOTHIO ITPH OMTUCAHUH SIBIICHUIN
OKPY>KaIOIIEero MUPa,
- 000CHOBaHHO MTPUMEHSITH TPUOOPHI JIJIsT U3MEPECHUS U HAOIIOICHUS, HCITOJIb3YsT OTIMCAHUE WITH
MIPEITIOKEHHBIN AITOPUTM SKCTIEPUMEHTA C IENbIO MOTYYeHHS 3HAHU 00 00BEKTE U3yUeHUS;
- BBISIBJIATH XapaKTep SBICHUHA B OKPYXKAOIIEH cpejie, MOHMMATh CMBICT HaOJI0JaeMbIX
MIPOLIECCOB, OCHOBHIBASICh HA €CTECTBEHHO-HAYYHOM 3HAHUHU;



- UCTIOJIB30BATH JIJISl ONIMCAHUS XapaKTepa MPOTEKaHUs MPOIECCOB (PH3MUECKUE BETHUNHBI U
JIeMOHCTPHPOBATH B3aUMOCBSA3b MEXKy HUMH;

- OCYIIECTBJIATH MOJICITUPOBAHHE IPOTEKAHUS HAOIFOIaEMbBIX MTPOIECCOB C YYETOM I'PAHHMI
MPUMEHUMOCTH UCTIOIb3YEMBIX MOJIETICH;

- KpUTHUYECKH OIICHWBATh, MHTEPIPETHPOBATH M 00CYXAaTh HH(POPMAINIO, COEPKALTYIOCS B
coobmenusix CMU, pecypcax MHTepHeTa, HAYYHO-TIOMYIISAPHBIX CTAThSIX C TOYKU 3PEHUS
€CTECTBEHHO-HAYYHOU KOPPEKTHOCTH; J€JIaTh BBIBOIBI HA OCHOBE JINTEPATYPHBIX JaHHBIX;

- IPUHUMATh apTyMEHTHPOBAHHBIC PELICHNUS B OTHOIICHUH IPUMEHEHUS Pa3HOOOPA3HBIX
TEXHOJIOTUH B MPOPECCHOHATILHOM JICATEIIEHOCTH U B OBITY;

- U3BJICKATh U3 OMHMCAHUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB HEOOXOIUMBIE
XapaKTEPUCTHKH JUII KOPPEKTHOTO MX UCIIOJIB30BAHUS;

- OOBSICHATD IPUHIIMIIBI, TOJIOKEHHbBIE B OCHOBY pabOTHI MPHOOPOB;

- OPraHU30BBIBATH CBOIO JICATEIILHOCTD C YYETOM MPUHIIUIIOB YCTOHYUBOTO PA3BUTHS CHCTEMBI
«IpHUPOIa—00IIECTBO—YEIOBEK» (OCHOBBIBAsICh HA 3HAHUAX O MPOLIeccax MepeHoca u
TpaHc(hopMaIMK BEIIECTB U SHEPTUH B AKOCUCTEME, PA3BUTUU U PYHKIIMOHUPOBAHUH
Oouocdepsr; 0 CTPYKTYype MOIMYIISLUN U BUJA, aIaNTAIIUAX OPTaHU3MOB K cpeie OOUTaHUs,
CBOWCTBAX 3KOJOTMUECKUX (PaKTOPOB; PYKOBOJACTBYSICh IPUHITUIIAMU PECYPCOCOCPEIKEHHS U
0€30MacHOTO MPUMEHEHUS MAaTEPUAJIOB M TEXHOJIOTHI; COXpaHss OMOIOrHYecKoe
pazHooOpasue);

- 000CHOBBIBATH MPAKTUIECKOE NCIIOIH30BAHNE BEIIECTB U UX PEAKIUI B IPOMBIIIUIEHHOCTH U B
OBITY; OOBSCHSATH POJIb ONPEACICHHBIX KIIACCOB BEIIECTB B 3arpsI3HCHUN OKPYIKAFOIIEH CPEJIbI,
- ICMCTBOBATh B paMKaXx MPaBUJI TEXHUKH 0€30IIaCHOCTU M B COOTBETCTBHH C MHCTPYKIHSIMU 110
MIPUMEHEHHIO JICKApCTB, CPEJCTB OBITOBON XUMUH, OBITOBBIX 3JICKTPUYECKHUX MPHUOOPOB,
CIIO’)KHBIX MEXaHU3MOB, IOHMMasi €CTECTBEHHO-HAayYHbIE OCHOBBI CO3/IaHUs TPEANMCAHHIA;

- (hopMupoBaTh COOCTBEHHYIO CTPATETHIO 3I0pOBhecOeperammero (paBHOBECHOTO) MUTAHUS C
Y4ETOM OHOJIOTHYECKOH 11e71eCO00Pa3HOCTH, PO BEUIECTB B MMTAHUU U )KU3HECSTEIBHOCTH
KUBBIX OPraHU3MOB;

- OOBSICHSITh MEXaHU3M BIIMSHUS HA )KUBBIE OPTaHU3MBI SJIEKTPOMAarHUTHBIX BOJIH U
PaIMOAKTUBHOTO M3IYUYEHHUS, a TAK)KE ACUCTBUS aTKOTOJIsA, HIKOTHMHA, HAPKOTUYECKHX,
MYTareHHBIX, TEPATOTCHHBIX BEIIECTB Ha 3J0POBLE OPTaHU3Ma U 3apOJIBIIIEBOE Pa3BUTHE;

- BBIOMPATH CTPATETUIO MOBEJACHHS B OBITOBBIX U UPE3BBIYAMHBIX CUTYaIUsAX, OCHOBBIBASCH HA
MMOHWMaHWH BIIMSIHUS HA OPTaHU3M YeIOBeKa (PU3NUECKUX, XUMUIECKUX U OMOJIOTHIECKUX
(bakTopoB;

- OCO3HAHHO JCWCTBOBATH B CUTYallMU BBIOOPA MPOAYKTA UM YCIYTH, TPUMEHSSI €CTECTBEHHO-
Hay4YHbIE KOMIIETCHIINH.

BblnyCKHuK Ha bazoeom YPO6BHE NOJIYUUM BO3MONCHOCNb HAYUUMbCAL.

- BBIIOJHATD CAMOCTOATCIIbHBIC SKCIICPUMEHTDI, PACKPBIBAIOIIUC ITIOHUMAHUEC OCHOBHBIX
€CTECTBEHHO-HAYYHBIX MOHSATUI U 3aKOHOB, COOII01ast TipaBuiia 6e30macHoi paboThI;
MIPEJICTaBIATh MOTY4YEHHbIE PE3yJIbTaThl B TAOJUYHOM, rpaguecKoi UM TEKCTOBOM QopMme;
JIeJIaTh BBIBOJIBI HA OCHOBE MOJIYY€HHBIX U JIUTEPATYPHBIX JIaHHBIX;

- OCYIIECTBIIATH CAMOCTOSITENIbHBIN YUeOHBIN MPOEKT WU MCCIeA0BaHNE B 001aCcTH
€CTCCTBO3HaHMUA, BKHIO‘I&IOHII/II;'I OIpEaACICHUC TEMBI, IIOCTAHOBKY LCJINU U 3a4a4, BBIABHKCHUC
TUIIOTE3bI U MYTEH €€ SKCIEPUMEHTAIBHON MPOBEPKHU, TPOBEACHUE IKCIIEPUMEHTA, AHATIU3 €T0
PE3yJIbTaTOB C YUETOM MOTPEIIHOCTH U3MEpEeHUs, (OPMYJIMPOBAHNE BBIBOJIOB U MPECTABICHUE
TrOTOBOTO MH()OPMAIIMOHHOTO MPOIYKTA,

- 00CyX/1aTh CYLIECTBYIOIINE JOKAJIbHbIE U PETHOHATIbHBIE TPOOIIEMBI (IKOJIOTHUYECKHE,
SHEPTeTHYECKUE, CHIPHEBBIC U T.11.);

- 000CHOBBIBATEL B JUCKYCCHUH BO3MOXHBIC ITYTU UX PCIICHUSA, OCHOBBIBAACh HA €CCTCCTBCHHO-
Hay4HbIX 3HAHUSIX;

- HAXOJUTh B3aMMOCBSI3H MEK/Y CTPYKTYPOU U (DYHKITHEH, MPUIHUHOMN U CIICJICTBUEM, TEOPUEH U
(bakTamu pu aHaTU3€ MPOOJIIEMHBIX CUTYAIM 1 0OOCHOBAHWY MPHUHUMAEMBIX PELICHUN Ha



OCHOBC €CTCCTBCHHO-HAaY4YHBIX 3H3HPII>1; IMOKAa3bIBaTh B3aUMOCBA3b MCKIAY 00JacTIMHU
CCTCCTBCHHBIX HAYK.

Conepxxanue yueOHOro nmpeamera

10 knacc

BBenenue
BBenenue B ectectBo3Hanue. Ilpupoma-cpenma oOWTaHMST M WCTOYHHMK JKM3HU 4YeJIOBEKa.
B3auMooTHoOI1IEHHS YenoBeKa U MPUPOABI, UX JuanekTuka. [Ipupoaa — UCTOUHHUK TBOPUECKOTO
BJIOXHOBEHHS JCATEIICH UCKYCCTBA.
EcrecTBo3HaHMe — €OWMHCTBO HAyK o mpupoje. Martepus U ¢GOpMBI €€ CYIIECTBOBAHHS.
Jlnanektuka ectecTBO3HaHMsI. OCHOBHBIC ATambl €ro pa3BUTHs. [IoHATHE O ecTecCTBO3HAHUH, KaK
CHUCTEME Hay4YHbIX 3HAaHUU O IPUPOJIE.
Jemoncmpayuu. BuneodparmeHTsl (TOJIA CEIBCKOXO3SHWCTBEHHBIX YTOJUNA, Kapbephbl IS
TOOBIYH YTIIS U PYIbI, METAJUTYPrHUECKHUE KOMOMHATBI, Ta30- U HeQTernpoBoabl, hiaotmwmmu, ['OC,
TOL u ADC, nocneAcTBUs 3€MIETPSCEHUNM M IyHAMH, WCYE3HYBLIME BUAbl PACTCHUU U
YKUBOTHBIX ); PENPOIYKIIMUA KAPTUH BEIIUKUX XYIOXKHUKOB C MEH3aXKaMu U APYTUMH O0BEKTaMU
npupoasl (Iumkuna, JleButana, AiiBazoBckoro, FOoHa u ap.); My3bIKanbHbIE (QparMeHTHI,
MOCBSIIEHHbIE ABJIeHUAM npupobl (Yalikosckuii, Cen-Canc, berxoBen u nip.).
[TopTpeTbl yueHBIX-E€CTECTBOMCIBITATENECH, BUACOGPArMEHTHl MO HWCTOPUU BO3HUKHOBEHHUS H
pa3BuTus GU3UKU, XUMUU U OUOJIOTUN

EcrecTBO3HAHUE N METO/Jbl IO3HAHUA MHPA
Hcmopusa uzyyenus npupooul. Ilpoepecc 6 ecmecmeennbix HayKax u e2o 6K1a0 6 pa3sumue
yusunuzayuu. Memoowvl HayuHo20 NO3HAHUA U UX cocmasiaiowue. Habaloo0eHue, usmepenue,
9KCHepUMEHM, MOOeIUposanue, 2unomesa, 6b1600, nocmpoerue meopuu. PopMbl NO3HAHUS:
Hay4YHOE U HeHay4Hoe. J[Ba ypOBHs Hay4HOI'O MO3HAHUS: SMIUPUUYECKUNA (UyBCTBEHHBIH,
OTIBITHBIN) ¥ TEOpETUYECKUH (paloHaIbHbIN). MoeapoBaHue Ha TEOPETUIECKOM YPOBHE
MO3HAHUS U TUIBI MOZIeTIeH (MieaibHasi, aHAJIOTUsl, MaTeMaTudeckas). Poib MbICIEHHOTO
AKCIIEPUMEHTA U MAaTEMATUYECKOTO MOJICIIMPOBAHMSI B CTAHOBJIEHUU U PAa3BUTHH €CTECTBEHHBIX
HayK. @yHoameHmanvhvlie NOHAMUS eCMeCmE03HAHUSL.
H3vik ecmecmeo3nanua. buonoeus. buonornyeckas CUCTEMaTHKa M €€ BaKHEWIINE TAKCOHBI.
bunomunanbHas Homenknarypa. Ilonstue Buga. Cuctemaruka >kUBOTHBIX. [loHsTHE TOpOBI.
Cucrematuka pacrenuil. Ilomarue copra. buomornuyeckas HOMEHKJIAaTypa — OCHOBa
npopeCcCHOHAIBHOW ~ JEATeNbHOCTH. Xumus. TpuBHambHbIE Ha3BaHUA. PanmoHaibHas
HOMeEHKIarypa. MexayHaponHas HomeHkiarypa MIOITAK.
XUMUYECKHE 3JIEMEHTHl M MPOUCXOKJeHUEe uxX HazBaHui . Knaccudukauus HeopraHu4ecKux
BEIIECTB (OKCUABI, KHCIOTBhl, OCHOBAHHWS, COJM) M NPUHLUUIB OOpa30BaHUs MX Ha3BaHUU.
Qusuka. EpuHunbl usmepeHus ¢usnueckux BennuuH Ha Pycu. EauHunel  usmepenus
¢u3NYeCKUX BEJIMYUMH B HEKOTOPBIX JAPYrHUX CTpaHax. MexayHapoJHas CUCTeMa eIUHHIL
n3mepenust usnueckux BenuyuH — CH. OcHOBHblE U MPOU3BOJHBIE E€IMHULIBI HW3MEPEHUS
¢uznueckux senuunH CU.
Ecmecmeennonayunvie nonamus, 3aKOHbl U meopuu. ECTeCTBEHHOHAyYHBbIE IOHATHSL.
KonkperHsle u abCTpaKkTHbIE €CTECTBEHHOHAy4YHbIE TOHATHS. 3aKOHBI E€CTECTBO3HAHUS.
EctectBenHOHayuHble Teopuu. OmnucaTelbHbIE TEOPUM U OOBSICHUTEIbHBIE TEOPUH.
[Iporro3upyromas pojib ECTECTBEHHOHAYUYHBIX TEOPHIl.
Ecmecmeennonayynaa kapmuna mupa. KapTuHbl Mupa: penuruosHasi, ObITOBas,
XynoxecTBeHHas. Ecmemceennonayunas xapmuna mupa (EHKM). DOBomonnss EHKM u ee
JTaIbl: ApUCTOTENIEBCKANA, HBFOTOHOBCKHM, SUHINTEHOBCKAs peBostonus. [IpuHIMnel mo3HaHus
B €CTECTBO3HAHUU: COOTBETCTBUS, JOMOJHUTEIBHOCTH, IPUUNHHOCTH, CAMMETPHH.
Mupui, 6 Komopuix mol scugem. Ilpumepuvl cucmemamuzayuu u HA2AsAOHO20 NPEOCMABIeHUs
HAYYHO20 3HAHUA: NPOCMPAHCMBEHHO-6PEMEHHbIE XAPAKMEPUCUKU (HAHOMUD U MUKDOMUD,
Makpomup, mecamup). I'paHULIbI MUPOB M YCIOBHOCTb 3THX T'PaHULl. Ponb HayuHbix



Q0CMUMICEHULL 8 CO30AHULU HOBbIX MeXHOoI02ull. Deooyus mexroao2utl. TIpuOOpsI 11 U3ydeHUs
MHUPOB, UX 3BOJIOLHUS OT CBETOBOr0 Mukpockorna P.I'yka 10 ckanupyroiiero TyHHEIbHOTO
mukpockorna (CTM) u aromHo-critoBoro Mukpockorna (ACM). MosekynisspHOe pacrio3HaBaHUE U
€ro poJjb B IPUPOJIE U )KU3HU dYeToBeka. KoMmbrorepsl Oyaymiero.

Jlemoncmpayuu. IlopTpeTsl ydeHbix- ectectBoucnbiTatenein (I'.I'amunes, J[.Menneneena,
I''Mennens, H. bekeroBa, M. ®apanes), pa3IudHble MaTepUalbHbIe (PUINICCKUE
(anexTpoopHast MalmIMHa — MOJENb MOJIHUU, KPUCTAJUIMYECKHUE PELIETKU PA3JIMYHBIX THUIIOB),
Ouosiornyeckue (MyJIsDKU IIBETOB, OPTraHOB Tella 4YeloBeKa), reorpapuueckue (riodyc, kapTa,
TeJUTypuil),

XUMHUYECKHE (IIapOCTePKHEBBIC U 00BEMHBIC MOJCIU MOJICKYJ Pa3JIMYHBIX BemlecTB). Craiapl
¢ MozensaMu cTpoeHus aroma Tomcona u Pezepdopaa.

OTHOCHUTENBHOCTh TIOHITHS MYCTOTHI. PaznuuHble (u3MUecKre, XUMHUECKUE U OMOIOTUYECKUE
mozaenu. Iloprperst Apucrotens, K.JIunnes, Y. JlapBuHa; BUacopparMeHTHl C TaKCOHAMH B
0OTaHUKE W 300JIOTUU U MPUMEPBI CUCTEMATHKU OTJCIBbHBIX PACTCHHI W KUBOTHBIX. TadnuIa,
cnaiig win Buneopparment «Homenknarypa MKOITAKY; Tabnuibl win cinaisl ¢ aHUMAIUSIMU
Mo oOmuM MpUHIMIAM O00pa30BaHUS HA3BaHUN BAKHEHIIMX KJIACCOB HEOPTaHUYCCKUX
COEMHEHMI — OKCHUJIOB, KUCIIOT, OCHOBAHHUS, COJIEH, - U X KJIacCU(PHUKAIUH.

[Moptperst Oma, Kynona, HetoTtona, DitHmTeitHa 1 JIp.; TAOJUIIBI OCHOBHBIX M MPOU3BOJIHBIX
enmuaull CHU; nuHamuyeckue BUICO(PpPArMeHThI, WILIIOCTPUPYIOIIUE BaKHEUIINE TOHATUA
(U3MKY TPUMEHHUTEIBHO K TEME ypOKa; ciaiia win BupeopparmMeHT «CTapopycCKue eIMHUIIBI
U3MEpPEHUs  HEKOTOpPhIX  (U3WYECKUX  BEIMUYMH». Tabiaumbsl ©u  BUIACO(pPArMeHTHI,
WJUTIOCTPUPYIOLIME BaKHEHIIINE MOHATHSA, 3aKOHBI U TEOPUU €CTECTBEHHOHAYYHBIX NUCIMILINH
10 KypCy OCHOBHOM IIKOJIBI. BuieopparMeHTsI U claiiibl IO SBOIIOIIMHA MUKPOCKOIIOB.
Jlabopamopuvie onvimel. 1. TlocTpoeHHEe paBHOCTOPOHHHX TPEYrOoJbHUKOB M3 CIHWYEK Ha
IJIOCKOCTH U B mpocTpaHcTBe. 2. MimocTtpanus npuHOuna cooTBeTrcTBUs. 3. MoaenupoBaHue
MPUHIKIA PabOThl CKAaHUPYIOMIET0 MHKpockomna. 4. Jloka3aTenbcTBO OCIKOBOW MPHPOJIBI
(bepMeHTOB.

Ilpakmuueckas paboma Nel. IMIUpUUECcKOe MO3HAHUE B U3YUCHUH €CTECTBO3HAHUSA.
ITpakTruyeckas padora Ne2«Habmronenue 3a ropsieil ceedein»

[IpakTuueckas padbora Ne3 «HabitoieHue 3a "3MEHEHUEM COCTOSIHUS JIba»

[IpakTuueckas pabota Ned4 «HabmroeHue 3a nmpopacTanrueM ceMsiH (acou »

Meramup. OcBoeHHE KOCMOCA U €r0 POJIb B dKM3HH Ye/I0BeYeCTBA
XPOHOJIOTHSI ACTPOHOMHYECKUX TIPEICTABICHUN U OTKPBITHIN: TEOIEHTPUIECKAs CHCTeMa MUPA,
AHTPOTOLIEHTPUUECKAasl CUCTEMa MUPA; TeIHOLEHTPUYECKas cucTeMa Mupa. ACTpoHOMBI 16-19
B.B. M UX BKJIQJl B pa3BUTHE NIPEACTABICHUIN 0 BeeneHHo. Beenennasn: meopusi 603HUKHOBEHUA,
CmMpyKmypa, cocmas, 380a10yust. ACmpoHomMus KaxK HayyHbulil YYHOAMEHM 0C80EHUS
Kocmudeckoeo npocmparcmea. Kocmosnorusi. Bkiian oTedecTBEeHHOM HAYKH B MUPOBYIO
KOCMOJIOTHI0. Pakemonocumenu, ucKyccmeeHuvle CRYmHUKU, OpoumaivbHble CIManyuu,
nianemoxoovl. OpburanbHas actpoHomudeckas oocepsaropus (OAO). Hcenonvzosanue
CNYMHUKOBbIX cucmem 8 cghepe ungopmayuonnsix mexronoeuti. Cospemennvie Hay4Ho-
Uccne008amenbCKue nPocpamMmyvl HO U3YYEHUI0 KOCMOCA U ux 3Hadenue. IIpobnemvl, cesasanHvle ¢
oceoeHuem Kkocmoca, u nymu ux pewenus. Meowcoynapoonoe compyoHuiecmeo.

Ilpakmuueckas paboma Ne5 « Uzyuenue 36e30H020 Heba ¢ NOMOUWBIO NOOBUNCHOU KAPMbLY

006010uku 3emun: aurocdepa, ruapocdepa, armochepa

Cmpoenue 3emnu. Jlumocghepa. BuyrpeHHee cTpoeHHEe 3eMIM U €€ XWMHYECKHH COCTaB.
Crpoenue u coctaB nutochepsl. Munepaisl U ropusie nopoasl. Pyast. JlutochepHbie mauThl.
3emuerpsicenus. lllkana Puxrepa. IHTeHCMBHOCTD 3emiieTpsiceHuid. [lyHamu.

T'uopocgpepa. Okeanvt u mopsa. CocraB runpochepsl. MupoBoii okean. Mops. Herunuunsie
Mmopsa: CapraccoBo, Kacnuiickoe u Apansckoe. Tema MoOpss B IPOU3BENEHUSAX MHPOBOM
XYIOKECTBEHHOU KYJIbTYPBI.



Boowt okeanos u mopeii. XuMu4ecKuii COCTaB MOPCKOM M okeaHn4yeckoil Bojbl. [Ipomuie. Jlen
B okeaHe. ['pennannus. Antapkruzaa. /[Buxenue Box MupoBoro okeaHa. IIpuiauBbl U OTIMBBL
Mopckue Teuenus. Tunsl Kiinmara.

Boowt cywu. Bonwl cymm u ux kinaccudukanus. Pogauku. ['elizepbl. MuHepaabHbIC BOJIBI U UX
KJIacCU(pUKAIIHS. [Ipobnema mpecHoit Boawsl. O3epo baiikan. KapcroBbie siBieHus u
o0pa3oBaHNE CTAJIAKTUTOB M CTAJIarMHUTOB. AHOMAaJbHBIC CBOMCTBA BOABI M UX 3HAYCHHUE B
MIPUPO/JE.

Ammocepepa. Ilozooa. Atmochepa m ee cocraB. BeprukanpbHoe cTpoeHHE aTMOChEpHI:
Tponiocepa, crpatocdepa, me3ochepa, Tepmochepa, 3x3ochepa. CocraB Bo3ayxa. O30HOBEIE
IpIpbl U TmapHUKOBBIH 3¢ ¢dekr. Iloroma u kimumar. Ammocghepnoe oOaenenue. Bemep.
Atmocdeproe npasienue. Kecconnas u BbicoTHast 0oie3HU. L[UKIOHBI W AHTUIUKIIOHBI.
ATmocdepnsie GpoHTHI. BeTpa n ux BUbBI: IKBaJ, CMepY, aHTHIIAaccat, naccart, opus, ¢peH, 6opa,
CUPOKKO, MyCCOHBI, TA(yHBI, yparaHbl, CMEpYH, TOPHAJIO.

[Ikana bodopTa.

Bnasxcnocmo 6030yxa. Bnaxxuocts Bozayxa. [lcuxpomerp u ['urpomerp. Touka pockl. O6naka,
ux (opmsbl u pazmepsl. Tyman. Ocanku u ux Tumnsl. Pagyra.

Lemoncmpayuu. OOGpa3upl pya, MUHEPAIOB M TOPHBIX MOpOoJ, Gu3nyeckas KapTa MOIyIIapui,
aTJIachl.

Kaptsl: Mopckux Tedenwii, puznueckue kapTol Mupa u Poccuiickoit denepanuu.
Buneodpparmentsr u ¢otorpaduu mo TeMe ypoka: CTpOeHHE 3eMIId, 3eMIICTPSICCHUS, IIYHAMH,
pa3nuyYHbIe OKeaHbl U MOps, aiicOepru, MOpPCKUE TEUYeHHs, POJHUKHU, Tehsepsl, o3epo baiikan,
KapCTOBbIE SIBICHUS (CTAJAKTUTBl M CTaJarMuThl), arMocdepa U €€ COCTaB, LMKIOHBI U
AHTULMKIIOHBI, BUIbl BETPOB, TYMaH, paayra, OCaJKy pa3JIMYHbIX TUIIOB. Penpoaykuuu KapTvH -
. AliBazoBckuil «/leBsaroiii Ban», . JleBuran «beper Cpenuzemuoro mopsi», W. Ilumkun «Ha
oepery wmopsi», JI. Jlaropno «Mope», A. PouioB «Ha romybom mpocTtope»; (parMeHTb
My3bIKalbHbIX IpousBeneHuil - H. Pumckuii-Kopcako «Caaxo», K. [lebroccu «Mopey», M.
Pagens «Jloaka B okeaHe» u3 cOopHuka «3epkanay, I1. YaiikoBckuil «Jlebeaunoe o3epo», M.
Mycoprckuii «CHerypoukay. I[IpeBpaiienusi HepaCTBOPUMBIX KapOOHATOB KaJIbIIUSI U MarHHs
(cpenHux coneil) B pacTBOpUMBIE THMIPOKApOOHATHI (KHCIBIE COJM) M OOpaTHO — NpUYMHA
o0Opa30BaHMsl CTATaKTUTOB U CTaJarMUTOB. MojaenupoBanue napHUKoBoro 3gdexra. [Ipudopsr:
JUIL U3MEpEeHUs1 aTMOC(hepHOro aaBieHUs (OapoMeTpbl), [UId M3MEpPEHMs BJIAXKHOCTH BO3/yXa
(TUurpomeTpsi).

Jlabopamopuvie onvimwui. 1.M3ydeHme cocrtaBa rpaHuTa. 2. MOJCIMPOBaHHE BBICOKOH
IJIOTHOCTH BoAbI MepTBoro mops. 3. Pacumpenue Boibl Ipy HarpeBaHUU.

[IpaxTuueckas padota Ne6«3ydueHne KOIEKIIMU TOPHBIX TOPOI»
ITpakTruyeckas pabora Ne7 « M3yueHue )kecTKOM BOABI U YCTPAaHEHHUE €€ )KECTKOCTH»
[IpaxTuueckas padbora Ne§«M3ydyeHue napaMmeTpoB COCTOSHUS BO3yXa B KaOUHETE»

Maxkpomup. Hayka 00 okpy:karuieii cpene. buocgepa.
Ku3ub, npusnaku J#cueo20 u ux OMHOCUMENbHOCHD. OCHOBHBIE CBOWCTBA >KMBOTO

OpraHM3Ma: €IUHCTBO XHMMHYECKOTO COCTaBa, OOMEH BEIeCTB, CaMOBOCIPOHM3BEICHHE,
HACJIEICTBEHHOCTh, W3MEHYMBOCTb, DPa3BUTUE M POCT, pPa3ApaXUMOCTh, ITUCKPETHOCTb M
LEIOCTHOCTb, 3HEPrO3aBUCHUMOCTD.

JXKuBble cHCTEMBI, KaK CaMOYIPABISIOLIMECS, CAMOPETYIMPYIOIIHECS, CAMOOPraHU3YIOIIUECS
cuctembl. Tpu Hauana tepmoguHamMuku. [loHsATHE SHTpONUH.

Ilpoucxoiscoenue sncusnu na 3emne. OCHOBHBIE TUIIOTE3bI IPOMCXOXKIECHUS KU3HU Ha 3eMile:
KpEealMoHM3M, THIIOTe3a CaMOIPOU3BOJIBHOTO 3apOXACHUS XU3HU U3 HEKHUBOIO, KOHIIETIIHSA

OuoreHesa, rurnoTe3a MaHCIEPMHUH.

['unoTe3a MPOUCXOXKIACHUS )KU3HU IyTeM OMOXMMHUYECKOW 3BOItoIUH (THUroTe3a OnapuHa—
Xonaeitna). luckyccust 0 BO3MOKHOCTH CYIIECTBOBAHUS BHE3EMHBIX LIMBUIIM3ALIUN.
Xumuueckuit cocmaé Knemku. XuMU4eCKasi OPraHA3alMs KICTKH Ha aTOMHOM — 3JIEMEHTHOM,
- ypoBHE. MakpoasneMeHTbl. MMUKpO3JIeMeHThl. MOJIEKYJIApHBIA  YPOBEHb XUMHUYECKOU



OpraHM3aly KIETKU (MOJEKYJISpHBIA cocTaB KieTkH). Heopranmdyeckue coenvHEHUs KIIETKH.
Bona u ee posib. Munepanbublie coinu. OpraHu4ecKue BelecTBa KIETKH.

Yposnu opeanuzayuu ycuznu. Kiietounslii ypoBeHb OpraHu3aluuy XU3HU Ha 3emiie. TkaHeBbId
ypoBeHb. Tunbl TKaHel XKUBOTHBIX (SIUTENUAIbHAS, COCAUHUTEIbHASI, MbIIIEUHAs, HEPBHAS) U
pactenuii (oOpa3oBarenbHasi, MOKPOBHAs, OCHOBHas W mpoBojsmias). OpraHHblii ypOBEHb.
OpranuszMeHHbI ypoBeHb. [lonyasMoHHO-BUAOBON ypOoBeHb. BHOreOLeHOTUUECKUH YPOBEHb.
buonenos. buocdepnslii ypoBeHb.

Ilpoxapuomul u sykapuomst. 1IpoxkaproThl U SyKapuoThl. bakTepuu u ux kiaccupukanus: 1o
dhopme (OanuIuIbl, KOKKH, CIUPUILIBI, BAOPUOHBI), 110 TUITY MUTaHUS (Campo@UTHI, Tapa3uThl), 10
OTHOIICHUIO K KHUCIOpoAy (a’poObl, aHa’poOb1). OcoOEHHOCTH CTpoeHUs OakTepuil U ux
KusHenesTenpHocTH. Ponb OakTepuu B mpupojze U KU3HU udenoBeka. [lmanoGakrepun (cuHe-
3eJIeHbIC BOJAOPOCIHN) U OCOOCHHOCTH UX CTPOCHHS H JKU3HEIEATEIBbHOCTH. PoJb 1inanobakTepuii
B nipupoe. CTpoeHue KIeTKH 3YKapHOoTOB.

Knemounaa meopua. Ilpocmeiimue. Bupyceli. Knertounas Teopus U €€ MOJIOKEHHUS.
[Ipocreiilme: >XTyTUKOBBIE, PECHHUYHBbIE, aMeOOUAHbIe. 3HaU€HHE NPOCTEHIINX B IPUPOAE U
XKHU3HU yenoBeka. Bupycel. CTpoeHue nu 0coOEHHOCTH KU3HENEATENbHOCTH BUPYCOB. BupycHsbie
3aboneBanusa uenoeka. BUY u CIIMA. I'pubsl. Ponp rpuboB B mpupoje U B XO3SCTBE
YeJloBeKa.

Ilonamue oOuonocuueckoii seonioyuu. Ieontoyuonnaa meopus. Ilonstue OuoIOrHUECKON
9BOJIIOLMHU. J[JIUTENBHOCTh, HEOOPATUMBIN XapakTep, HAIpaBJIEHHOCTb 3BOJIOLKUU. OCHOBHbIE
HampaBlieHUs 3BOJIOIUHU. bruonornueckuit mporpecc. buonoruueckuii perpecc. AHTpONOreHes u
€ro 3Tallbl.

[Ipennoceuiku  co3ganua 3BoyrouMoHHOW Teopun Y. JlapBuna. Jlormueckas cCTpykTypa
JTapBUHU3MA (M30BITOYHASI HHTEHCUBHOCTD Pa3MHOXKEHUs, 00ph0a 3a CyIIeCTBOBAaHHE U €€ BUJIBI,
ecTeCTBeHHbII 0TO0p).CuHTeTHYECKas Teopus 3Bomonun. Mukpossoironus. BunoobpazoBanue
(reorpajguueckoe U 3Konorudeckoe).Makpospomronus.  JBWXKyIME  CHUIIBI  HBOJIIOLIMHU:
MYTAI[MOHHBIA MpOIecC, MOMYIAUOHHBIE BOJIHBI, M30Js1Us. POPMBI €CTECTBEHHOIO 0TOOpa:
CTaOWIN3UPYIOLINH, TBUKYIIUH, TU3PYIITUBHBIH.

Cospemennpie memoovl nOOOEPHCAHUA YCMOUYUBOCHU DUO2E0UEHO308 U UCKYCCHIBEHHBIX
IKocucmem

ITonsaTue sxocucreMsl. buororn. buonenos. buozeoyenos, cmpykmypa u 0CHOGbl
@yuxkyuonuposanus. OTanuus GuoreoneHo3a ot skocrucreMbl. HectabuiibHble U cTaOUIIbHBIE
9KOCUCTEMBI. buozeoxumuueckue nomoxu. Kpyeoeopomur eewjecmsa. Ilpunyunvt ycmotiuugocmu
buoceoyeno308. Hayunvle ocHogbl cO30anUsL U NOOOEPHCAHUSL UCKYCCMBEHHBIX IKOCUCTIEM.
1Ipou3z600cmeo pacmumenvHoU U HCUBOMHOBOOUECKOL NPOOYKYUU: NPOOIeMbl KOTUYecmaa u
kauecmea. Knacmephuiii nooxoo kax cnocob 80ccmanosnenus 6U02eoxXuMudecKkux nOmoKos 6
UCKYCCMBEHHBIX IKOCUCmeMax. AHmubuomuxu, necmuyuost, CMumMyIsamopsl pocma, y0oOpeHus
U ux npupooHvle ananozu. Ilpobrema ycmoriyugocmu 20pOOCKUX IKOCUCEM.

Iuwegvie yenu. Ikxonocus. IKonocuueckue ¢hakmopel. TUIIONOTHUS KUBBIX OPraHU3MOB
SKOCUCTEMBI:  MPOAYLEHTbl, KOHCYMEHTBHI, peayueHTsl  (campodutbl).  ABTOTPO(BI.
I'erepotpodsl. IlonsTHE 0 nuIIEeBBIX (Tpoduueckux) ensx ouoreoneHosa. [lumesas nens. /[Ba
OCHOBHBIX THNa TPO(PHUUECKUX Iernel — nacTOMIHbIe (LlenH BbleAaHHs) U ACTPUTHBIE (1lenH
pasznoxxenus). [Tumesas ceTb. DKOJIOrHUECKUE MUPAMUABI (YMCICHHOCTH, OMOMACCHI, SHEPTHH).
[IpaBuno 10 %. Ilonsitue 06 skosnoruu. OCHOBHBIE MPOOJIEMBI 3KOJOTHH. DKOJOTHYECKHE
(bakTopsl: abuoTHYecKre, ONOTUYECKHE, aHTPOIIOTCHHBIE.

DKonozuueckue npodaemul coepemeHHoCmu

buocdepa u ee rpanunsl. Konnenmus sBomonnu 6unochepsr B. M.Bepranckoro. Hoocdepa.
Texnocdepa. OcHOBHBIE TOAXO0/IbI B YUEHUU 0 Onocdepe: IHepreTUIecKui,
OMOreoXuMHUECKUI, THPOPMAITMOHHBIN, TPOCTPAHCTBEHHO-BPEMEHHOM, HOOC(HEPHBIIA.
buocghepa: smanvr popmuposanus u cyenapuu pazsumus. AkmyanbHvle IKOI02UYECKUE
npoobnemvl. 2n100aIbHbIE, PECUOHANIbHBIE, IOKAbHBLE, UX NPUYUHBL U CIe0CmEUsl. DKOol02udecKue
npobdeMbl dHepeemuieckol ompaciu. Anemeprnamugnas snepeemuka. Payuonanvroe



UcnoIvb308anue dHepeUul U IHep2ocobepedicerue. IHepeemuueckas 6€30naAcHOCHb.
Tpancnayuonanvuvie npoekmsi 8 oo1acmu dHepeemuru. Memoowvl uzyuenus cocmosanus
oKpyrcaroueri cpeovl. M3menenus okpycaroujeti cpeovl, Kak Cmumyl 0Jisl pa3Uumusi HayYHbIxX
uccnedosanuii u mexmono2utl. Ecmecmeenno-HayuHvle N0OX00bl K PEUUEHUIO IKOTOSULECKUX
npobnem, npupodocbepezarougue mexroao2uu. Mexcoynapoouvie u poccutickue npocpammol
PpeueHUst IKOI02UYECKUX NpobaeM U ux 3¢pghekmuenocms.

Ilpoonemovt 0omxo0006 u 3a2pA3HeHUA OKPYHCarOuieil cpeovl

IIpobnema ysenuuenus konuvecmsa omxo0os. boimogvle, KomMmyHanvHvie, NPOMbIULIEHHbLE
omxo0bl. CogpemenHbvle mexHoI02uU coopa, XxpaneHus, nepepadbomKu U ymuiu3ayuy Omxo0o08.
I100x00v1 k coKpaweruo omxo008, 6e30mxo0Hvle mexHoi02uu. McmoyHuku 3aepsa3HeHus
oKpyrcatouell cpeowl. Ilepcnekmuenvle mexHon02UU TUKSUOAYUU NOCTEOCTNEULL 3A2PAZHEHUS]
oKpycaroueti cpedvl. Pexynomusayus nougwvl u 600HuIx pecypcos. Cucmembl 0000UUCTKU.
Medicoynapoonsie npoepammuvl o 0OPAUEHUIO ¢ OMXO0AMU U COKPAWEHUIO 8030€UCMBUsL HA
OKPYIHCAIOWYIO Cpedy, Ux 3deKmusHocmb.

B3aumoceasv cocmoanus okpyscaroueii cpeovl u 300p06b Uel08eKa

Hecpaoayus oxpyacaroweti cpeowl. Ilpoepammvl moHumopunea Kavecmea okKpyscarouel cpeosi.
3aepsazuenue 6030YUIHOU, BOOHOU CPedbl, NOYEbL, NpUUUHBL U cledcmeus. Lllymoesoe 3acpsaznenue.
Onekmpomacnumnoe osoeticmsue. II/]K. Ycmotiuugocms opeanusma u cpeobi K CMpecco8bim
8o30eticmausam. 3a601e8aHus, C8A3AHHBIE CO CHUNCEHUEM KA4eCmea OKpYicarowell cpeoul.
HnousuoyanvHwvle ocobeHHOCMU Op2aHU3Ma npu 8030eticmaull haxmopos oKkpydicaouel cpeobi.
Coepemennble mexHOI02UU COKPAWEHUSI He2AMUBHO20 B030eUCMBUsl (hakmopos OKpyxcaouell
cpeovl. HayuHvle 0cHO8bl NpOeKMUpo8ars 300p08otl cpedvl 0OOUMAHUS.

Hemoncmpayuu. Buneopparmentsl u ¢dororpaduu mo Teme: MpoLecchl THUEHUS, OpOXKEHHE,
MPOLIECCHl TUCCUMUWISILINM;, TPECTAaBUTENN MPOKAPUOT M IYKAPHOT; OCOOCHHOCTH CTPOCHHS
BHPYCOB, TIPEJCTABUTEIHN I[apCTBA TPUOOB, SKOJIOTHYESCKHE CHUCTEMBI, TPUMEPHI ITUIIEBBIX IETICH.
PacTtBopenne B Boae XJIOPOBOAOPOAAa (IUCCOLMAIUS COJSHOM KHCIOTHI), PAacTBOPEHHE
KPUCTAJUIOB MIEPMaHTaHaTa KaJus WIA MEIHOTO KyImopoca B BOJE, UCTIAPEHHUE BOJBI, TUPDY3HsI
Maxy4Yux BEIIECTB (0OJEKOIOHA) C TOPAIIEH JTaMIIOYKH HAaKaTMBaHUsl, UCTIApEHUE KaIlJu CIIUpTa ¢
GUIBTPOBANTBHON Oymaru wim caderku. Permpoaykiuu KapTHH BEIMKHX XYI0KHHKOB HA TEMY
00XECTBEHHOTO TMPOUCXOXKICHUS >KU3HU; PA3NUYHBIX MPHUPOAHBIX SKOCHUCTeM. Tabnuisl u
TUTaKaThl: «XUMHUYECKHH COCTaB KIIETKN», « DBOJIIONMOHHOE APEBO PACTCHHUI»,
«OBOIIOLIMOHHOE JIPEBO JKUBOTHBIX», «DBONIOIMOHHOE JApPEBO TNPUMATOB U  YEJIOBEKa».
[Toptperst A.U. Onapuna u JIx. b. Xonneitna, T.11IBanna, [{.11. VIBanoBckoro u 3. /[)xeHuepa,
A.Tencimu, B. CykaueBa, 3. I'ekkens, B.M.Bepnanckoro, Y./lapBuna. Ilnmakarel n MmMymspku
OpPTaHOB M CHUCTEM OpPTraHOB pPACTEHMIA, YeJOBeKa M JKMUBOTHBIX. JleMOHCTpamms mporecca
¢dboTocuHTE3A.

Jlabopamopuwie onvimul. 1. CoiictBa OenkoB. CBoicTBa TiOK03bl. CBOWMCTBA caxapos3bl.
CaoiicTBa KpaxMaina.

Ipakmuueckasn paboma Ne 9 « Pacnoznasanue opeanuideckux coeOuHeHutLy

IIpakmuyeckasn paboma Ne 10. 3ydenue cTpoeHHs paCTUTEIbHON U )KUBOTHOM KIIETKH
Ilpakmuueckas paboma Ne 11 V3ydeHne MUKPOCKOITUYECKOTO CTPOCHHUS )KHBOTHBIX TKaHEH
Ilpaxmuueckas paboma Ne 12. H3zyuenue nosedenus npocmeuwux npocmeuuiux noo
MUKPOCKONOM 8 3A8UCUMOCIU OM XUMUYECKO20 COCMABA BOOHOU CPeObl.

Ilpakmuyeckaa paboma Ne 13. U3zyuenue 63aumoceazeii 6 UcKyCCMEEHHOU IKOCUCTIEME —
akeapuyme u cocmasieHue yeneu NUMmanusl.

Ilpaxmuuecxas paboma Ne 14. V3ydenue OBITOBBIX OTXOAOB. Paszpabomrxa npoexma
paszoenvHoco coopa mycopa.

AluoTHYecKkue (PAKTOPHI M MPUCTOCO0JEHHOCTh K HUM KUBBIX OPraHU3MOB
Ocobennocmu krumama Poccuu. 3ona apkmuueckux nycmsiHb, myHop u
aecomyndp. Kimumar Poccuu. IlpupoaHo-knumarnueckue 30HbI Poccum: — apKTHUECKHX
IyCTBbIHb, TYHJP, JECOTYHIp, TalI'd, CMEIIAHHBIX U IIMPOKOJMCTBEHHBIX JIECOB, JIECOCTEIHAs,
CTEINEN, NOMYIYCTbIHb, ITyCThIHb.



Pa3nooOpasue u TPHCIIOCOOJICHHOCTh JKMBBIX OpPTraHW3MOB K TOW WM HWHOW TIPUPOIHO-
KJINIMAaTU4ECKOU 30HE.

Inekmpomaznumnaa npupooa ceema. Cper. Pa3BuTHe NPEACTaBICHH O MPUPOJAE CBETA.
DOnexkTpoMarauTHOe — u3nydeHue. JlnmuHa  BomHbl.  YacToTra  KoJeOaHUWHU. [IIxana
ANEKTPOMArHUTHBIX BOJH. y-JIydu, pEHTreHOBCKOE H3JIydeHUe, yIbTpaduoieTOBOE H3ITYYCHUE,
BUIMMOE U3ITy4eHHEe, MHYPAKPACHOE H3ITyUYEeHUE U UX POJIb B IPUPOE U KU3IHHU YEIIOBEKA.
Onmuueckue ceolicmea ceema. J{BoiictBeHHasi npupojia ceera. GOToH. 3aKOHBI OTPAKEHUS U
npenomiieHus: cBeta. OTHOCUTENBHBIM IOKa3aTelb MpeiaoMieHUs. PakTopbl, BIUSIOLIUE Ha
MOKa3aTeNlb MPEIOMIICHUS: NPUpPOJAa BEIIECTBA, TeMIeEparypa, [UIMHA BOJHBI MaJaroLIEro
nsnydenus. Pegpakromerp. ducnepcus, nudpaxuus u uHTEpPEpeHINs CBETA.

Ceéem u npucnocodieHHOCmb K HeMy HCUBHIX Op2aHu3Mo6. BisHue cBeTa Ha OpraHU3alUIo
KU3HEHHOTO IMKJIa opraHu3MoB. buoputmbl. @otocunTe3. Kinaccudpukamus pacreHuii Ha
CBETOJIOOMBBIC, TEHETIOOMBbIE U TEHEBbIHOCHMBBIE. DOTOTpOnu3M. 3HayeHHE CBeTa JUId
OPUEHTALIMM >KUBBIX CYIIECTB B IPOCTPAHCTBE. BHONIOMUHECHEHIMS M €€ POJb B JKU3HU
YKUBOTHBIX.

Buympennas snepeuna Makpockonuueckoii cucmempl. TepMOJIMHAMUKA U €€ IPOrHOCTHYECKOE
3HaueHHe. BHyTpeHHss SHeprus  TepMOJMHAMHuYecKol  cuctembl. llepBoe  Hauano
TepMoauHamMuKu. Temonepenaya. TemionpoBogHOCTh. KOHBEKIMS:  €CTECTBEHHAs U
MPUHYANUTENbHAS. TernaoBoe u3nyyeHue.

Tennoeoe pasnogecue. Temnepamypa. Bropoe Hayano tepMoaAMHaAMUKH. KOJIMUECTBO TEIIOTHI.
Tennoemkocts. TemnmoBoe paBHOBecue. TepMOIMHAMMYECKHME CUCTEMbl TpPEX  THIIOB:
M30JIMPOBAHHBIC, 3aKpBITBIE M OTKpBITHIC. Temmeparypa, Kak TapamMeTp COCTOSIHHS
TEPMOJANHAMUYECKON CUCTEMBI.

Temnepamypa u npucnoco61eHHOCHb K Hell HCUBLIX OP2AHUZMOE.

Tepmoperynsiuvsi B KUMBOW mOpupoje. Temmonpoaykuuss W TemIooTAada. MexaHU3Mbl
TEPMOPETYJIALNU KUBOTHBIX U pacTeHuil. TemmepaTypa Tena 4yeloBeKa U ee (U3U0IOornyecKas
posb. Kiaccudukanusi >KMBOTHBIX TIO0 TEMIIEPAaTypHOMY pEXHUMY Ha TOMONOTEPMHBIE
MOMKUIIOTEpMHBIE M TeTepoTepMHble. Kraccudukamus opraHu3MoB MO TeMIEPaTypHOMY
WHTEpBay OOWTaHUS: HBPUTEPMHBIE M CTCHOTEPMHBIE. AKKIUMaTH3alus. TemrepaTypHbIil
pexKUM.

Cmpoenue monexkynvl u uszuueckue ceoiicmea 600vl. CTpoeHHE MOJEKYJbl BoJbl. Bona kak
pactBoputenb. Pu3nMUecKkue CBOMCTBA BOJbI: aHOMAaJIbHAs TeMIepaTypHas 3aBUCUMOCTb
IJIOTHOCTH BOJIbI; BHICOKOE MOBEPXHOCTHOE HATSDKEHHE BOJIbI; aHOMAJIbHO BBICOKHE 3HAUCHUS
TeMIIepaTyp KUIIEHUS U TUIABJIEHUSI BOJIbI; BBICOKOE 3HAUEHHE TETNIOEMKOCTH BOJIBI.

3HaueHue PU3NYECKUX CBOICTB BOJBI AJIsi IPUPOIBL.

Inekmponumuueckana oOuccoyuayus. OCHOBHBIE IIOJIOKEHUS TEOPUU BJIEKTPOIUTUYECKOU
muccoruaruu (TO). DnekTpoauTsel U HedNeKTpoauThl. Kinaccudukaius HOHOB MO Pa3IuYHbIM
OCHOBaHMUSM. MexaHU3Mbl JAMCCOLMALMK SJIEKTPOJIUTOB C Pa3HBIM THUIIOM XUMHUYECKOH CBS3H.
CreneHb 3JeKTPOIUTHUECKON qucconnauu. Comu, KUCIOTh U OCHOBaHHUs B cBeTe TO/I.
Pacmeopumocmo. pH, kax nokazamenv cpedvt pacmeopa. PacTBopuMOCTb U €€
KOJMYECTBEHHAs! XapaKTepucTuka — KO3(PPHUIMEHT pacTBOpUMOCTH. MaccoBasg a0ias
PacTBOPEHHOTO BELIECTBA B PACTBOPE.

Bonga xak amdomnut. Ilonsarue pH pactBopa. 3nauenue pH B mnpupose. 3Hauenus pH
(U3HOTOTHYECKUX )KUIKOCTEH YeIOBEKa B HOpME.

Xumuueckue ceoiicmeéa 600bl. XWUMHUUECKHE CBONMCTBA BOABL. B3anmMoneWcTBHE BOABI C
MeTtaulaMi. B3aumoneictBue Boabl ¢ okcupaMu. [uaparanus. B3aumonencTBue BOIBI €
consamu. ['uaponms. Paznoxenue Boapl. [lorsTue o0 anextponuse u poronmse.

Booa - abuomuueckuii paxmop 6 xncuznu pacmenuii. Ponp Boasl B Ouocdepe: KOJIbIOETH
KU3HHM, cpeda OOWTaHUs, YYaCTHUK OMOXMMHUYECKHMX TIPOIECCOB, YYACTHUK CO3IaHHS
OHMOTeOIIeH030B, PETYIATOP KJIMMaTa Ha IjaHeTe. [ uapoin3 OpraHMYecKUX BEHIECTB B JKHUBBIX
opranu3max. Knaccuduxaius pacTeHH MO OTHOUIEHHIO K KOJUYECTBY BOJBI B OKpYKaroIlen
cpeae: TuaaTo(uThl, THAPO(GUTHL, TUTPOPHUTHI, ME30(PHUTHI, KCEPOPUTHI.



Conenocms, kax aouomuueckuii ¢axmop. Comu. Knaccuduxanus coneii. Hawubonee
pacnpocTpaHEHHbIE KHUCIble coiu, ux npumeHeHue. JKectkocts Boxapl. Comm  Kak
MuHepanooOpasytomue BemectBa. Conu — abuotuueckuir Qaxrtop. IIpucnocoOreHHOCTH
pacTeHMil M JKMBOTHBIX K pa3JIM4YHOMY COJIEBOMY pexuMmy. BunusHue conmu Ha opraHusm
YeJI0BEeKa.

Ilousa, kak abuomuueckuii gpakmop. Ilonstue o mouse m kimaccudukamus moys. [Iporecc
nmouBooOpa3oBanus. Dnaguueckue (GakTopbl cpeAbl U MPUCIOCOOIEHHOCTh K HHUM JKHBBIX
OpPraHu3MOB. 3HAUE€HUE MOYBBI B MPHUPOJAEC U IKU3HU YEJOBEKA: Cpela OOMTaHUS IKHUBBIX
OpPraHM3MOB; IKOHOMHYECKOE 3HaueHue, 00JalaeT IJIOJOPOJHUEM, OKa3bIBAaeT CYIECTBEHHOE
BJIMSIHME Ha COCTaB M CBOMCTBa Bcei Tuapocdepsl 3emiu, SBISETCS TJIABHBIM PETYISTOPOM
cocrtaBa atMocepbl 3eMiM, BaKHEHIIMI KOMIIOHEHT OuoreoreHosa. l[Ber u nuarsHoctuka
IIOYB.

buomuueckue @axkmopuvt okpyxycarouwenr cpeovl. buotmdeckue ¢dakTopel. buoTHueckue
B3aMMOOTHOIICHUSI MEX]y OpraHM3MaMU: KOHKYPEHIIH, XUIIHUYECTBO, CUMONO03 (MyTyausm,
KOMMEHCAJIU3M), Tapa3suTu3M  (9KTO- W OSHJomapasuThl). [Ipumepbl  OMOTHYECKUX
B3aMOOTHOILIECHHI B IPUPOJIE.

Hemoncmpayuu. Buneodparmentsl u ¢otorpadpuu Mo Teme: XapaKTepHble OHUOTeOIeHO3bI
MPUPOJHO-KIMMATUYECKUX 30H Poccuu; pasBuTue MNpEACTaBIEHUNM O NPUPOJIE CBETA;
OMOJIIOMUHECIICHIIMS;, TeIUlonepeaadya U TerIONPOBOJHOCTh; OMOTHYECKHE B3aWMOOTHOIICHUS
MEX/1y OpraHu3MaMu;

Kaprsl: npuponHo-kimmmMarnyeckux 30H Poccun, nouseHHas kapra Poccun.

[loprpersr: @. I'pumanbau, X. T'roiirenca, O. ®penens, M. Ilnanka, [Ix.Makcpemna, B.B.
Joxyuaea. lllkana snektpoMarHuTHeIX BOMH J[x. MakcBemna. OTpaxeHue U IpeoOMIIEHUE
cBeta. Jlucnepcuum cBeta U OOpaTHBIM DSKCHEPUMEHT IO «CMELICHUIO» LBETOB. SIBIeHME
mubpakiuu. JKuBble winM repOapHble SK3EMIUIAPHl  MPEACTaBUTENCH CBETONIOOUBBIX U
TEHEBBIHOCIMBBIX pacTeHui. PaboTa mpoTUB CUJl BHEIIHETO JaBJICHMS 3@ CUET pacCUIMpPEHUs rasa.
OnekTtpuszanuss BOAbl. AHOManbHas TeMIepaTypHas 3aBUCUMOCTb IUIOTHOCTH  BOJBIL.
Hucxongmmii moToK XOJ0AHOW M BOCXOIAIINA MOTOK TEIUIOW BOJIBI. BBICOKOE MOBEPXHOCTHOE
HaTsOKEHHUE BOJbl. PacTBOPMMOCTH BEHIECTB B HEMOJISIPHBIX W MOJISIPHBIX PAaCTBOPHUTEISX.
[IpoBepka 371eKTPONPOBOIHOCTH PACTBOPOB JIEKTPOJIUTOB U HEdnekTponuToB. Onpenenenue pH
pacTBopa pa3iM4HBIX JKUAKOCTEH. BsammopeiicTBue BoAbpl ¢ MeTaluiamu. B3ammoneinctBue
BOJBI C OKcHAaMU. ['uaponus coseld, 00pa30BaHHBIX CHJIbHBIM OCHOBAHHEM M CJ1a00M KHCIOTON
1 Ha000poT. PacTeHus: pa3auuHBIX TPYIMI 10 OTHOIIEHUIO K KOJMYECTBY BOJBI B OKPY)KAIOLIEH
cpene (KuBble WU repOapHble IK3EMILISPHI).

Ilepexox cpenHeil conu B KMCIy0 U HA000pOT. [IpUroToBieHne )xecTKOM BOABI M HCCIIEJOBAHNE
ee cBoicTB. [lomydenne ruapokcokapOoHaTa Meau (MajlaxuTa) U UCCIE0BATh €r0 CBOMCTB.
Jlabopamopnvie onvimul. 1.HaOnronenue uHTepQepeHIIMOHHON KapTHHBI Ha MBUIBHOW IJICHKE.
2.Habmonenne mudpakunoHHON KapTtuHbl. 3. HaOmromeHwe pacnpocTpaHEHUs BOJHBIX
PacTBOPOB I10 PaCTEHUIO.

Ilpakmuueckas paboma Nel5 «H3yuenue uzoopasicenus,, 0a8aemo2o IuH30u»

Ipaxmuueckas paboma Nel6 «Hccnedosanue cpedvl pacmeopa conell  COKa pacmeHuii»
Ilpakmuueckas paboma Ne 17. I3ydenne coctaBa mo4s

IIpocTpancTBO U Bpems

[lonsiTuss mpocTtpaHcTBa U BpeMeHU. [IpocTpaHCTBO M BpeMsi B KJIACCMUECKOM MEXaHUKe
Herotona. AGcomtoTHoe npoctpancTBo. OTHOPOAHOCTH TPOCTPAHCTBA.

W3oTponHocTh mpocTpaHcTBa. VMHepuuanpHas cucTemMa OTCYeTa M NEpBbIM 3akoH HproToHa.
[IpeoOpazoBanuss [anmwiess W TPUHIUI OTHOCUTENbHOCTH [ammies. AOCOIIOTHOE BpeMms.
Crnenunansnast Teopusi otHocutensHocT (CTO). [IBa moctynara CTO u OCHOBHBIE CIEICTBUSA,
BbITeKatone u3 Hux. O6mas teopusi otHocutenbHOCTH (OTO). buopurmel. buoputrmel. Tumnbt
OMOpUTMOB: (DU3MOJIOTHYECKUE M SKOJIOTnYeckue. [Ipumepsl pa3mu4HbIX TUIIOB OMOPUTMOB Y
pacTeHuil U KUBOTHBIX. DoToneproan3M. buopurmel yenoseka. J[uCHHXPOHU3M.



CrnocoObl nepenaun uHpopManuu B kuBoW mpupoze. [lepsas U BTopasi CUTHAIbHBIE CUCTEMBI.
OOmMeH uHpoOpManuell Ha pa3IMYHBIX YPOBHSX OpraHM3alMy XHU3HH. Peakuuum MaTpu4HOrO
CHHTe3a (HpUHLUMIT KomIuieMeHTapHocTn). Paronuro3. Peduexc, Dtonorus. Uudopmanus u
4eJoBeK. BO3HHMKHOBEHHME M pa3BUTHE HOCHTENEW HMH(GOPMAIMM C JPEBHEHIINX BpPEMEH [0
HAIllero BpeMEeHU. DBOJIIOLINS COBPEMEHHBIX HH(OPMALIMOHHBIX PECYPCOB
Jlemoncmpayuu.
Buneogparmentsl u ¢ororpaduu 1no teme: pasiuyHble THIIBI OMOPUTMOB Yy PACTCHUH U
KUBOTHBIX, COBPEMEHHBIE HH(POPMALIMOHHBIE PECYPCHI.
ITopTpeTsl «COB» U «OKaBOPOHKOBY - BBIIAIOIIUXCS AEATEIEH HAyKH, TUTEPATyphl U UCKYCCTBA.
Tabnuue! mo 6nocunTe3y Oeka, paronuTosy, peIeKTOpHbIC IYTH.

3ammTa Hccjie0BaTeIbCKUX IPOEKTOB
BeInonHeHue 3KCHEpUMEHTAIbHOM 4YacTH MCCIEeN0BaTENbCKOM paboThl, 0opMiIeHHE PAOOTHI.
VYdaenuueckass KOHPEpeHIHs M0 pe3yabTaTaM BBITOJHEHHBIX MPOSKTHBIX U UCCIIEI0BATEIbCKIX
paloT NeCATUKIACCHUKOB (MHAMBUYalbHbBIX WIN TPYIIIOBBIX).

11 knacc

IHoBTOpenue kypca 10-ro kiacca
MHuoroo6pasue ecCTeCTBEHHOIO MUpa: MEraMHp, MaKpOMUP, MUKPOMHP.
BcenenHnast, ralakTUKy, 3B€3/bl, COJIHEYHAS! CHCTEMA: OCHOBHBIE MOHATHS U 3aKOHBI JBUKCHUS
HEOECHBIX Tel. 3eMJisl, €€ CTpPOeHHE U Treosiormueckue oOonouku. [loHsATHE O MHUKpoMUpE U
Hanomupe. buochepa. YpoBHM opraHmzanmu KH3HM Ha 3emiie. buocdepa u ee TpaHUIIBL
MonekynspHblii,  KJIETOYHBIM, TKaHEBbIA, OPraHU3MEHHbIM,  MOIMYJSUOHHO-BUIOBOM,
OMOIIEHOTHYECKUH W OMoc(epHBI YpPOBHU OpraHU3allMu KXU3HU Ha 3emiie. DKOJOTHYCCKHE
CUCTEMBI: OCHOBHBIC MOHATHUS (LIEMU MMUTAHUS, TUIIEBbIC MUPAMUJIbI, IKOJIOTHYECKUE (PaKTOPHI).
OCHOBHBIE MOJIOKEHHS] CHHTETHYECKON TEOPUH IBOJIIOIIH.
EctectBennbiii o160p u ero Qopmel. Myrtamuun u ux kinaccupukamus. Makpo- U
MaKpOIBOTIONHUS. DJIIEMEHThl TEPMOJIMHAMUKHY U TEOPUU OTHOCUTEITLHOCTH.
Hauana repmoanHaMuku. DJI€MEHTHI TEOPUU OTHOCUTEIBHOCTH.
Hemoncmpayuu. BuneodparMeHThI U Claifibl 110 TEME.

Muxkpomup. Atoma. BemrecrBa
OcHogHble ceedeHusn 0 cmpoeHuu amomd. DBOJIOLMS TPEICTABIEHUNH O CTPOCHHUU aTOMA.
Mogenu crpoerus aromoB Jx. Tomcona u 3. Pesepdopna. Iloctynarsl KBaHTOBOH TEOpHUH
H.Bopa. IIpoTOHHO-HEWTpOHHAsE Teopus CTpoeHus aromHoro sapa [l VBaHneHko wu
B.I'eiizen6epra. M3oTonsl. DnekTpoHHas 000y0uka aToMa. JHepreTudeckue ypoBHU. [lonsTHe
0 onekTpoHHOM oOnake. Ilepuoouueckuit 3axkon. Omkpoimue JI.HU. Menoeneesvim
nepuoouueckozo 3akona. IIpennocelIky OTKPHITHS NEPUOANUYECKOTO 3aKOHA. [lepBbie MOnbITKH
KJIacCUpUKaUU XUMHUecKUX ayeMeHToB. OtkpeitTue [[.J1. MeHnzaeneeBbIM NepuoanyecKOro
3aKoHa. llepnoaMYHOCTE B M3MEHEHUM CBOMCTB XMMHYECKHMX JJIEMEHTOB U MX COCIUHEHUI.
[lepuoanueckuii 3akoH B ¢opmynupoBke .M. MenneneeBa. CoBpeMeHHbIE MPEICTABICHUS O
IIPUYMHAX NEPUOAMYECKOTO M3MEHEHMsSI CBOMCTB XMMMUECKHX 3JIEMEHTOB U HX COEIMHEHUM.
CoBpemeHHas GpopMyIupOBKa MEpUOANYECKOro 3akoHa. [leproanyeckasi cucreMa XUMHUYECKHX
JJIEMEHTOB, Kak rpaduyeckoe OToOpaxkeHHe mepuoandeckoro 3akoHa. CrpykTypa
nepuoandeckoi Tadauipl. [lepuonpl (Gomplire U Manble) U TPYMIHI (TJIaBHbIE U TOOOYHBIE).
3nauenue nepuoouuecko20 3aKOHA U NEPUOOUUECKON CUCMEMbL XUMUYECKUX IIeMEHM 06
JI.H. Menoeneeea ona ghopmuposanus ecmecmeeHHOHAYUHOU KAPMUHBL MUPA.
[IporHoctuyeckass cujla M 3HaUY€HUE MEPUOJUYECKOTO 3aKOHA W TEPUOJUYECKON CHCTEMBI.
3HaueHue NEPUOANYECKOTO 3aKOHA U MEPUOJANUYECKON CHCTEMbl XMMHUYECKUX 3yieMeHToB J[. U.
MenpeneeBa 1715 pa3BUTHS HAYKU U TIOHUMaHUSI XUMUYECKOW KapTUHBI MUDA.
bnazopoonwvie z2azvi. bnaropogHesle raspl, NPUYMHA HUX CYIIECTBOBAHUSA B aTOMapHOM
cocrosiHuM. [lpumeHeHne 6;1aropoJHBIX Ta30B.
Honnaa xumuueckan ceéazp. VIonsl 1 ux kinaccuukanus: 1no 3apsay (aHHOHBI M KaTHOHBI), 110
cocTaBy (IIpocThle U cllokHbIE). CxeMa 00pa3oBaHus HOHHOM CBsI3U. MoHHBIE KpHCTaInyecKkue
peleTky. XI0pHua HaTpUs — TUIIUNYHBIN IPEJCTAaBUTENb COEAUHEHUI C MOHHBIM THUIIOM CBSI3U.



Koganenmnaa xumuueckasn ceéazp. KoBajeHTHas CBA3b KaK CBSI3b, BO3ZHHUKAIOIIAs 3a CYET
o0pa3oBaHMsl OOIIMX 3JIEKTPOHHBIX Map IMYTeM IEPEeKPbIBAHUS 3JIEKTPOHHBIX OpOuTaeil.
KpatHocTh koBaseHTHOU cBsi3M. OOMEHHbIE U JOHOPHO-aKLENTOPHbIE MEXaHU3MbI 00Pa30BaHMs
KOBAJICHTHOH CBs3U. DnekTpoorpunarenbHocts (30).  Kiaccudukaimsi KOBaJEHTHBIX CBSI3CH:
o D0 (mosisipHas 1 HenoJisipHas ). Jumnony.

Memannvt u cnnaevl. Memannuueckaa xumuueckas ceéazp. OO61mue (usnyeckue cBoWcTBa
METAJUIOB: 3JIEKTPOIPOBOJHOCTb, IPOYHOCTb, TEIIONPOBOAHOCTh, METAUIMYECKUN OJieck,
wiactuaHocTh. CrmaBel 4yepHble W 1BeTHble. Ctanb, uyryH. JlaTyHb, OpoH3a, MeEIbXHOP.
Mertamnyeckas CBs3b. 3aBUCMOCTb JIEKTPOIIPOBOIHOCTH METAIIJIOB OT TEMIIEPATYPBHI.
Monekynapnuo-kunemuueckasa meopusa. OCHOBHBIE IOJIOXKEHUS MOJIEKYJISIPHO-KHHETUYECKON
Teopun. VneanbHblil Ta3. YpaBHEHHE COCTOSHHS MJI€AILHOTO rasa. Azpezammvle cOCMOAHUA
eeugecme. 1'a3000pa3Hoe cocTossHre. 3aKOH ABOTAIPO U CIEACTBUS U3 HEr0. MospHBIH 00beM
razoB npu H.y. JXuzakoe coctosHue BemecTB. TekydecTb. TBeploe COCTOSIHME BELIECTBA.
Kpucrannuueckne pemeTkyd pas3HbIX THUIOB JJIS TBEPAOTO COCTOSHMS BemiecTBa. IlonsTue o
wia3me. BbICOKO- M HHU3KOTEeMIepaTypHas IIa3Mbl U MX NpPUMEHEHHe. B3aumHble mepexojbl
MEX]y arperaTHBIMH COCTOSTHUSIMU BEILIECTB.

Ilpupoonwuit 2a3. llpupoaHblii ra3, ero cocraB U HaIlpaBlIE€HHs HCIOJIb30BaHUSA B KayecTBE
TOIUIMBA M XMMMUYECKOro cbipbs. KonBepcus merana. CHHTE3-Ta3 M €ro HCIOJIb30BAHHUE IS
[IOJly4eHHUsT CHHTeTHMYecKoro OeH3nHa W MeTaHona. IlpenenbHble UM HempeaeabHbIE
yriaeBoaopoasl. KauecTBeHHbIE peakliuy Ha KpaTHYIO CBsi3b. buoras.

Kuokue eewecmea. Hegpmov. Hed1b, ee cocraB, (usmueckue CBOWCTBA U IMPOHMCXOXKICHHE.
DKOJIOTHYECKHE TIOCIIECTBHS Pa3iinBa HEPTH U criocoObl OOPHOBI ¢ HUMH.

[lonyTHblii HedTsHON Tra3, ero cocraB. llpoueccsl nepepaboTKM HePTHU: peKTHUdUKALUA U
KpekuHr. [IponykTel nepepaboTKku HE(PTH U X UCIIOJIB30BaHUE.

Teepooe cocmoanue eewecmea. Kuokue kpucmannsl. Kpuctamnuueckue v amopgHble
BemiectBa. [lpusnaku u cBoiicTBa amopHOCTH. OTHOCHUTEIBHOCTh UCTHHBI B XUMHH. JKuIKue
KPUCTAJUIBI U UX NPUMEHEHHE B TeXHUKE. OTHOCUTEIbHOCTh MCTHHBI B OMOJIOTUH U (PU3UKE.
Knaccugukayua neopzanuueckux eewecmé u ee omuocumenvrHocmsy. Kiaccuduxanus
IPUPOJHBIX BetlecTB. OpraHuyeckre u Heopranuueckue Bemiecta. Mzomepus. Knaccuduxanms
HEOpraHMuYeckux BemlecTB. [IpocThie BellecTBa: MeETaulbl, HEMETallIbl, OJaropoiHble Tra3bl.
OTHOCHUTENBHOCTD JEJIEHUs] MPOCTHIX BEIIECTB HAa METAUIbI U HEMETaulbl. AJUIOTPOINHUS U ee
npuurHbl. CJ0XHBIE BEIIECTBA: OKCHU[bI, KHUCIOTBHI, OCHOBaHMs, COJIH. OTHOCHUTENBHOCTh
KJIacCU()MKALIMU CIIOKHBIX BEIIECTB.

Knaccugpurkayua opeanuueckux coeounenuii. OcoOEHHOCTH COCTaBa, CTPOCHUS U CBOMCTB
opraHudeckux coenuHeHUd. OCHOBHBIE TIIOJIOKEHUS] TEOPUM XUMHMUYECKOIO CTpoeHHus A.
bytneposa, ®@. Kekyne, A. Kynepa.

W3omepusi, kak (QyHKIMS XHMHYECKOTO CTPOECHHS Ha NpUMepe OSTHWIOBOIO CIHPTa H
aumeTusioBoro 3¢upa. [IpuunHbl MHOrooOpa3usi OpraHuYeCcKuX COeAMHEHUH.

Knaccuukanuss opraHMYecKMX COEAMHEHHMH. YTJIEBOJIOPOJbI: alIKaHbl, AalKEHBI, AaJKUHBI,
anKkaaueHbl W apeHbl. Kiacchl OpraHMuYecKUX COEIUHEHHM, MOJIEKYJIbl KOTOPBIX COJIEpKaT
(YHKIMOHATIBHBIE TPYIIIbI: THAPOKCHIIbHYIO0, KapOOHUIbHYIO, KapOOKCHIBHYIO, aMUHOTPYIIILY.
OTHOCHTENBHOCTH JAETICHUS] OPraHNYECKUX COeIMHEHUHN Ha KJIaCChl.

Ilonumepoi. OCHOBHBIE TIOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHMI: MOHOMED,
MOJIUMEp, DJIEMEHTapHOE 3BEHO, CTeneHb nojumepuszanuu. CrocoObl MOTy4eHUs MOJIMMEPOB:
peaKuuu NoJMMepU3allii U MOJIUKOHIeHcaln. buononumeps! 1 nx Ouoioruyeckast posb.
[Tnactmaccel. Tepmorutactel M peaktoruiacTsl. [lpencraBurenu ruiactMace M 00JacTH HUX
npuMeHeHus. BomokHa. [lpupomHple (KMBOTHOTO W PACTHTEIBHOTO TIPOMCXOXKICHUS) U
XMUMUYeCKHe (MCKYCCTBEHHBIE M CHHTETHYECKHe) BoJIoKHA. [IpencTaBureny BOJOKOH M 001acTH
uX mpuMeHeHns. Heopranmaeckue moJuMepsl, Kak BEIIECTBA aTOMHOW CTPYKTYPHI.

Cmecu, ux cocmaé u cnocodwvt paszdenenus. [loHsTHE O CMECH, KaK CUCTEME COCTOALIEH W3
pasnMYHbIX XUMHUYECKUX BemlecTB. Kiaccudukanus cmeceit o BU3yaJlbHbIM IPU3HAKaM (FOMO-
U TeTepPOreHHBIE CMECH) M IO arperaTHOMy COCTOSIHMIO (TBEpHble, HJIKHE U ra3o00pa3HbIe



cmecu). CoctaB cMmeceli: MaccoBasi U 00ObeMHas 10T KoMITIoHeHTa cMecH. CriocoObI pa3ieneHust
cmeceit. ucnepcuvie cucmemst. Ilonstie nucnepcHoi cucteme. Knaccuduxkanus 1ucnepcHbIX
CUCTEM IO pa3Mepam AHUCIEepCHOM (a3bl U arperaTHOMy COCTOSIHHIO JUCIEPCHOHHON Cpeibl U
aucriepcHo  (as3pl.  3HAueHWE JUCHEPCHBIX CHUCTEM B MPHUPOJE, NPOMBIIUIEHHOCTH |
MOBCETHEBHOM XKM3HU uenoBeka. [ pyboaucnepcHbie CUCTEMBI U UX KilaccupuKkanus (CyCreH3Uuu,
OMYJIbCUH, a3po30iu). IIpuMEeHeHHe 3TUX CUCTeM B TeXHUKE U ObITy. TOHKOIUCIEpPCHBIE
(KoJuTOMAHBIC) CUCTEMBI, WX Kiaccudukaius (3omm u renn). Koarymsnus. Cunepesuc.
Jlemoncmpayuu.

Buneopparmentsl u ¢ortorpaduu 1Mo TeMe: HEOHOBas peKiIaMa M aproHOBOM CBapKoii,
IUpUKa0Jiell W BO3AYIIHBIX IIAPOB, 3aMIOJHEHHBIX T'elUeM, OallbHEOJOTMYECKHE PaJOHOBHIC
BaHHbI.  Pa3nuunbie  ¢GOpMBI  MEPUOJWYECKOM  CHCTEMbl  XMMHMYECKHUX  DJIEMEHTOB
HN.M.Menpneneesa. [loprpersr: JI. ByabGonpana, JI. Hunbcona, K. Bunkiepa, A. Byrtiepona,
®.Kekyne, A. Kymnepa. Mogenu KpUCTAUIMYECKUX PEHIECTOK: XJOpUAa HATpUsA, HOJa,
YIIICKUCIIOTO Ta3a, anmMasa, rpadura. OOpasibl MHHEPAIOB U BEIIECTB C MOHHBIM THIIOM CBSI3H
(okcuIa Kanblids, Pa3MUYHBIX COJEH, TBEPIbIX IIEIO0YeH, rajauTa, KalblMTa); BEIIECTB C
KOBAJICHTHBIM TUIIOM XUMUYECKOU CBSA3H.

Komnekuuu: MeTanioB, CIUIaBOB; BEIIECTB U MAaTEpPUANIOB, MOTYYaeMbIX Ha OCHOBE MPUPOIHOTO
ra3a; He)Th W IPOAYKTHI €€ NepepadOTKH; aMOP(HBIX BEIIECTB M MaTEpPHaloB; MPHOOpPOB Ha
OCHOBE JKHMJIKMX KPHCTAJUIOB; TMPOCTHIX M CIOXHBIX BEIIECTB; IUIACTMAcC, BOJIOKOH,
HEOPraHUYECKUX IOJIMMEpPOB (MUHEPAJOB U TOPHBIX IOPOA); OPraHUYECKUX COEIMHEHUH.
Juddy3us QymmcTiX BEMIECTB C TOPSIEH JaMIOYKHA HaKaluBaHus U AuQdy3us nepMaHraHata
Kanust win cyiabdara menu (I1) B Boze.

[TpuGopsl Ha OCHOBE HU3KOTEMIIEPATypHOW IUIAa3MbI (TAa30BBbIC JIa3ephl, IJIa3MEHHBIC MaHEIH
TEJIEBU30POB U T.1I.)

lapocTepkHEeBbIE W OOBEMHBIE MOJEIM MOJEKYT TMEPBBIX MPEACTaBUTENEH peleIbHbIX
yrieBoopoaoB, cTpykryp Oenka u JIHK. ®dusuueckue cpoiicTBa razoo0pa3Hbix (IIporiaH-
OyTaHOBasi CMECh B 3aKUTaJIKe), )KUJIKUX (OEH3MH) U TBepAbIX (HmapaduH) alKaHOB: arperatHoe
COCTOSIHHE, paCTBOPUMOCTD B BOJIE.

I'openue mpomnan-OyraHoBOM cMmecu (3axuranka). OTHOIIEHHE MpeAeTbHBIX U HENpeAeTbHbIX
YTJIEBOJIOPOJIOB K PAacTBOpPY NEpMaHTaHaTta Kaimus u OpomHO# Boje. OOpa3oBanHue HedTsHOM
IJICHKU Ha IOBEPXHOCTH BOJBI.

OO6Hapy>keHue HeNpeAeIbHbIX COeAMHEHUN B )KUJKHUX HE(PTEpoIyKTax.

[Tonyyenue mnactuueckoit cepsl. Ilomydyenne 6enoro gocdopa. [Tonyuenne AUCTUIITMPOBAHHOM
BoAbl. OUNCTKAa CMECH KPUCTANIOB JAMXpoMaTa U NepMmaHraHata kauus. OOpasubl pa3IudHbIX
JUCIIEPCHBIX CHUCTEM: IMYJIBCUH, CYCIIEH3UH, adpO30JIH, TelIH U 30iu. [lomyueHne KomiongHoro
pactBopa u3 xyopuna xenesa (I1). Koarynsamuus nomydennoro pactsopa. Db dext Tunmans.
Jlabopamopuvie onwvimul. 1. KoHCTpynpoBaHUE TMEPUOIUYECKONW TaOIUIBI XUMHUYECKUX
JJIEMEHTOB C WCIIOJIb30BaHHEM KapToyek. 2. O3HaKOMIICHHE C KOJUICKIMSIMH METAJIOB W
criaBoB. 3. BpoyHOBcKkoe JBMXKEHME YacTHMIl TYIIM WJIM I[IBETOYHOM NBUIBLBI B Boje. 4.
[IpoBepka mpubopa uisi HOMy4YeHUS Tra30B Ha TE€PMETHUYHOCTb. O. YBEIMYEHHE [aBJICHUS
KHUJIKOCTH TIpH ee cxatuu. 6. CpaBHEHHE KOJIeOATENbHBIX JABMKEHUH MOJIEKYN BOJABI U JIbJIA C
nomouipio CBY. 7. BeinapuBanue pactBopa nmoBapeHHOU coiu. PuibTpoBaHHE I'eTepOTreHHOM
cmecu. OTcranBaHue, Kak cnocol pas3zieneHus cMecel JeKaHTaue U ¢ TOMOLIbIO IeTUTEIbHOM
BOpPOHKH. 8. O3HAKOMJIEHUE C JUCIIEPCHBIMH CUCTEMAMM

Ilpakmuueckas paboma Ne 1. Tlonyuenue, coOupanue u pacro3HaBaHUE Ta30B.

XuMH4YecKue peakuuu
Xumuueckue peakuuu u ux KJlaCClldlllKal{ll}l. XnuMuueckue p€akuuu Wi XUMHUYCCKUC
SABJICHHA, UX OTJIHMYMA OT (I)I/I3I/I‘-ICCKI/IX SIBJICHUM. PeaKL[I/II/I 0e3 M3MEHEHHS COCTaBa BCIICCTB:
AJUIOTPOIMIM3alIuu 1 U30MCPU3ALHH. PeaKHI/II/I, HAYHIHUE C USMCHCHUEM YHUCJIa U COCTaBa BEIICCTB:
COCAUHCHUS, PA3JIOKCHUA, 3aMCIICHUA, obMeHa. PeaKLII/II/I, MMPOTCKAOIMINUEC C BBIACICHUCM HWJIA
MOTJIONICHUEM TEIUIOTHI: 2K30- W JHAOTepMUYeckue. Jlpyrue mnpusHakk KiacCUpUKAIIU
XMMHUYECKHMX peaKiMi Ha nmpuMepe cuHTe3a okcuzaa cepsl (V1): u3MeHeHne creneneil OKuCaeHus



JIEMEHTOB, O00pa3ylOIIMX BELIECTBA, HMCIIOJIB30BAaHUE KaTaau3aTopa, arperaTHOE COCTOSTHHE
BELIECTB, HAIIPABJIEHNUE IIPOLIECCOB.
Ckopocmb xumuueckou peakyuu. IIoHaTHE O CKOPOCTH XMUMHUYECKOM peakuuu. ['OMOreHHbIe 1
IeTepOreHHble pEaklUuu. 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOM peakuuh OT IPUPOJIB
pearupyomux BeIEeCTB, UX KOHLIEHTPALlMKU. 3aBUCUMOCTb CKOPOCTH PEAKLUU OT TEMIIEPaTypBhl.
[IpaBmwio Bant-T'opda. 3aBUCHUMOCTH CKOPOCTH PEAKIUU OT IUIOMIAAA COTPUKOCHOBCHHS
BELICCTB U HAIMYMUSA KaTalu3aTopa.
Oopamumocms xumuueckux peaxuyuit. HeoOpatumblie u oOpatumele peakuuu. CocTosiHUE
XMMHUYECKOI0 paBHOBECHUS /151 0OpaTUMBbIX PeaKLu.
[punmun Jle-Illatense. CwmenieHne XWMHUYECKOTO paBHOBECHS OOpaTHUMBIX peEakUuil B
XMMHMYECKOM IPOU3BOICTBE HAa IPUMEPE CUHTE3a aMMHUAKA.
Oxucaumenvno-eoccmanosumenvusie peakyuu (OBP). Inekmponus3.
Crenenb oOkucIeHHS W ee ompeaeneHue mo ¢dopmyne coeaunenus. I[lonstue 06 OBP.
OxucauTens ¥ BOCCTAHOBUTEIb, OKMCIEHUE U BOCCTAHOBJICHHE.
DNEeKTPOIN3 pacIiulaBOB U PACTBOPOB Ha MPUMEPE XJIOPUIA HATPUSL.
ONEKTPOIUTHYECKOE TIOJNydeHHE aloMUHMS. [IpakTHueckoe NpHUMEHEHHE 3IIEKTPOJIN3A.
["anpBaHOIUIACTHKA U TaJIbBAHOCTETHSL.
Xumuueckue ucmounuxu moka. 'albBaHUUECKUE DIIEMEHTHI HA NpUMeEpe ieMeHTa JlaHuas-
SIko0u, UX YCTPOMCTBO M MPHUHLMUI JEHCTBUA. YCTPOMCTBO OaTapeiikl Ha MpUMeEpEe CYXOro
LICJIOYHOTO  2JIEMEHTA. Y CTPOMCTBO  CBHHLOBOIO  aKKymyssaropa. ['ampBaHmzanusa U
aeKTpodopes.
Qu3zuka Ha cayxycde uenogeka. AHTPONIOMETPHUSA: W3MEPEHHE JJIMHBI M MAacChl Tea,
CIMPOMETPUS M JKU3HEHHAas €MKOCTb JIETKUX. TemjaoBble H3MEpPEHUS U TEIUIOTEparus.
W3mepenue apTepuallbHOrO  JaBiICHMS. | MIEPTOHMS M TUNOTOHUA.  YIbTPa3BYKOBas
JUMarHocTHKa M Tepanus. Onekrporepanus. JlazepHas tepanus. MarHuTHbIl pe3oHaHC U
pentrenoaunarsoctuka. dmrooporpadus. Tomorpadus
Jlemoncmpayuu.
[Tonmyyenue 6enoro ¢ocdopa. 'operne dpocdopa u pactBoperue okcuna ocdopa (V) B Boje.
[Tonyuenue wu paznoxenue ruapokcuna meau (I1). B3aummopeiicTBue xenesa ¢ pacTBOPOM
cynbdara menu (I1). OnbiTel, wuTIOCTpHpYOLIKME TpaBwio beprosine — oOpa3oBaHue Ocajka,
raza WM ci1aboro 3JIEKTPOJINTA.3aBUCUMOCTh CKOPOCTH pEaklUu OT HPUPOJIbl BEIIECTB Ha
IIpUMEpEe B3aUMOJEHCTBUSA DPACTBOPOB PA3JIMYHBIX KHUCIOT OJMHAKOBOM KOHILIEHTpALlMH C
OJIMHAKOBBIMM TpaHyJaMH IUHKAa U B3aUMOJIEHCTBUE OJMHAKOBBIX KYCOYKOB MarHus, I[MHKa U
JKejesa C COJSHOM KHUCIOTOW. B3auMozeicTBue pacTBOopa CEpPHOM KHUCIOTBI C PacTBOpPAMH
THOCYNb(aTa HATPUS Pa3TUYHON KOHIIEHTpaluu. B3anmoielicTBie pacTBOPOB CEPHOM KUCITOTHI
U THOCYNb(aTa HaTPUs MPU PA3TUYHBIX TEMIIEpaTypax.
OOpatumbie peakIMu Ha MpuMepe MoiaydeHus pojanuga xkenesa (L) um wabmrogenus 3a
CMEILIEHUEM PABHOBECHSA I10 MHTEHCHBHOCTH OKDPAaCKH IPOJAYKTa pEaKkUHUHU IHpU H3MEHEHHH
KOHIEHTPALlUU PEareHTOB U MPOJAYKTOB.
I'openne cepsl, kak OBP. Mogens anexktposnnsepa. Mopaenb 3JI€KTPOIUM3HON BaHHBI UL
MOJIy4YEHUS AJFOMUHUSA. Komnexkuust Gatapeexk. CBHHLOBBIN akkymyisitop. Pocromerp,
MEIUIMHCKUE BECBI, CIUPOMETP, PTYTHBIH UM DIIEKTPOHHBIA TEPMOMETPBI, TOHOMETPHI
pa3IMYHbIX BUJIOB, JJa3epHas yKa3Ka.
BuneogparMeHTs! U crnaiiipl o Teme.
Jlabopamopusie onvimel. 1. BnustHue temrepaTypbl Ha CKOpocTh peakunu okcuaa meau (IT) c
CepHOU KHCIOTOM. Pa3znoxkeHue mepokcujia BOAOpOJa C MOMOIIbIO okcuaa Mapranina (1V) , a
TaKk)Ke Karajasbl cblporo kaprodens. 2. BeitecHeHne menu u3 pactBopa cynbdarta menu (1)
KEJE30M.
Ipakmuyeckasn paboma Ne2. VI3yueHne XUMHUYECKUX PEAKIUH.

310poBbe

Cucmemamuueckoe noioiceHue 4en06eKa 6 Mupe HcugonHoix.



buonornueckas knaccudukanus dvenoBeka. IIpAMoXokeHHe U €ro BIUSHHE Ha CKelleT
yenoBeka. Pyka — opran u nmponaykT Tpyaa. Pa3sBuTue yepena M rOJIOBHOTO MO3ra 4elOBEKa.
IlepBas u BTOpas cCUrHaJIbHbIE CCTEMBbl. broconnanbHas npupoaa 4eaoBeKa.

I'enemuxa uenoeexka u memoovl ee uzy4eHus.

OcHOBHbIE TIOHATHS T€HETUKHU: HACJIEACTBEHHOCTh, U3MEHYUBOCTh, T€H, XpPOMOCOMBI, MyTalluH,
I€HOM, T€HOTHUII, (PEHOTHUII, JTOMUHUPYIOIINE U PELIECCUBHBIC NMPU3HAKU. ['€HOM YeroBeka U ero
pacumdpoBka. I[lpakTuueckoe 3HaYeHHWE H3Y4YCHHS T€HOMa 4YeloBeKa. MeToabl H3y4YeHHUs
TCHETUKU YeJIOBEKAa: TI'EHEeaJOTMuecKui, OJM3HELOoBbId, LuTOreHeTHueckuil. ['eHeTnueckue
(HacnencTBeHHbIC) 3200JI€BaHUS YEIIOBEKA.

Qusuxa uenogeka. CKelleT C TOUKH 3peHus (PU3NYECKOro NOHATUS o prlyare. KpoBoobOpaieHue
B CBETE TWAPOJMHAMHKH: MYJbC, KpoBsiHOe naBienue. Auddysus, xkak ocHoBa GpopmMupoBaHus
NEepPBUYHOM M BTOPUYHOM MOYM B IOYKaX, a TaKKe Tra3000MeHa B TKAaHAX M JIETKHX.
TepMoperynsanus ¢ NOMOUIbI0 KOXHM IIyTEM TEIUIONPOBOJHOCTH, KOHBEKLUH, W3IY4YEHUS U
UCIIapeHUsl BOJbl. DJIEKTPOAMHAMUYECKas IPUPO/ia Mepelaud HEPBHBIX UMYJIbCOB. ONTHUECKas
crcTema 3peHus. AKycTHYecKas CUCTeMa CllyXa M roJocooOpa3oBaHue.

Xumua wuenoseka. XUMHUECKUH COCTaB Teja YeEJOBEKa: OJJIEMEHTbl M BELIECTBA, HX
Kiaccupukauus U 3HaueHue. Bopa, ee ¢yHkuuu. Boasblil O6amaHC B opraHu3Me 4YeJOBEKa.
MuHepalibHble BELECTBA U UX POJIb B )KU3HEJEITEIbHOCTH OpraHu3Ma 4ejaoBeka. 3abosieBaHus,
CBSI3aHHBIE C HEJOCTAaTKOM WJIM M30BITKOM HEKOTOPHIX XMMHUYECKHX 3JEMEHTOB B OpPraHuU3Me
YeJI0BEKA.

Bumamunwp. Vicropus OTKpbITUS BUTAaMUHOB. BuTaMuHBI, Kak OMOJIOIMYECKH AaKTHUBHBIE
BellecTBa. bosie3Hu, BbI3BaHHbIE HEIOCTATKOM WJIM H30BITKOM BHUTAMHUHOB: aBUTaMHHO3BI,
TUIIOBUTaMUHO3bI, TUIIEPBUTAMUHO3BI.

CyrouHas nOTpeOHOCTh YeJI0BEKa B BATAMUHAX U UX OCHOBHBIE (DYHKIUH.

Knaccupukauus ButamuHoB. BopopactBopumble BHTaMUHBI Ha mnpumepe ButamuHa C.
JXupopacTBoprMble BUTAMHHBI Ha IIpUMepe BUTaMUHaA A.

T'opmonar.

HepBHas u rymopainbHasi peryisliuy MpoLEecCoB KU3HENEATENbHOCTH OpraHn3ma. [ 'OpMOHBI,
KaK MMPOJYKTHI, BEIpaOaThIBaeMble JKeJI€3aMU BHYTPEHHEH CEKpPEeIH.

Krnaccudukanys ropMoHOB 10 Kejne3am, KOTOPbIE UX MPOAYLUPYIOT U [0 XUMUYECKOW MPUPOJIE.
CaoiicTBa TopMOHOB. MHCYNHH, Kak TOPMOH OeNKOBOW HpUPObl. AJpEeHalIMH, KaKk T'OPMOH
aMUHOKHUCIOTHOM mnpupoasl. CrepougHble TOPMOHBI Ha MpUMEpe IMOJIOBBIX. [umep- u
rUNoQyHKIHUS KeJIe3 BHYTPEHHEeH ceKpeluu.

Jlexkapcmea. Kpatkue cBeleHUs O 3apoKIeHUM U pa3BuTuu (papmakonoruu. Kiaccudukanus
JIEKApCTBEHHBIX CPEACTB IO arperaTHOMY COCTOSIHMIO: JKMJKUE (pacTBOPBI, HACTOHM, OTBAapHI,
MUKCTYpbI, SMYJIbCUHU, CYCIEH3UU U [p.), TBEpAbIC (MOPOIIKH, TaOJIETKH, MO, KarCyIbl),
MSATKME  (Mas3W, JIMHUMEHTBI, [AacTbl, CBEYH). ATKanonpl. Bakuunsl.
XUMHOTEepaneBTUYECKHE Tpenaparbl. AHTHOMOTHKU. Hapkotuueckue mpenapaThl.
Hapxomanuss u ee mnocneactBus. ONTHUMaNbHBIA pEXUM NPUMEHEHUS JIEKAPCTBEHHBIX
MpernapaToB.

300poegwiit 0opas rHncusnu. PuzndecKue 310pOBE U €ro Kpurepuu. Ilcuxmudeckoe 310poBbE U €r0
Kkputepud. HpaBcTBEeHHOE 370pOBbE U €ro KpPUTEpUU. TpH OCHOBHBIE COCTaBISIOLINE
3I0pOBOTO 00pa3a XH3HU: PEKUM [THs, NpPaBWIbHOE MUTaHUE, (hU3MYecKas AaKTUBHOCTh U
3aHsaTHE crnopTroM. MakTopbl, BIMSIONIME Ha 3/I0pOBbE YeNOBEKa: OKpYy»XKaromias cpefa,
npopuIakTUyecKas BaKIMHAIUSA, CTPECChl, BpEIHBIE MPHUBBIYKH. AJKOTOJU3M U  €ro
nocneacTsus. Hapkomanus v ee ocinencTBUs.

QDusuka nHa ciayxcoe 300p0o6va 4enoeeka. AHTPONIOMETPUS: U3MEPEHUE JJIMHBI U MAacCChl Tela,
CIMPOMETPUS M JKU3HEHHAasd C€MKOCTb JIETKUX. TemIoBble H3MEPEHUS U TEIUIOTEparHsl.
N3mepenune aprepualbHOrO JaBi€HUSA. [MIEPTOHHMS W THUIIOTOHUS. VYabpTpa3BykoBas
OUAarHOCTHKa W Tepamus. Onekrporepanus. JlazepHass tepanus. MarHuTHBIA pE30HAHC H
pentreHonuarnoctrka. @mooporpadus. Tomorpadust

Cogpemennvie MeOUyUHCKUE MEXHON02UU



300posve uenosexa: cucmemuslii n00x00. Hopmanvrnas gusuonoeus wenosexa. Ocobennocmu
GYHKYUOHUPOBANUA ObIXAMENLHOU, KPOBEHOCHOU U OPY2UX CUCMEM OP2AHU3MA.
DusuonoeuyecKkue nOKa3amenu OPeaHu3IMa Yel08eKd U ux HOpMaibHoe 3HaveHue. Meouyunckue
MexXHOI02UU OUACHOCMUKU 3a001e8aHull. Bozmodcnocmu u nepcnekmugbl Memooos
npouUIAKMUKY, Mepanuu U 60CCMAHO8IeHUsL Opeanusma. I100xo0vl Kk nogviueHuo
aghghexmuernocmu cucmemul 30pasdoOXPAHEHUS.

Hngpexyuonnvle 3a0601e6anus u ux npogpuiakmuka

Ungexyuonnvie sabonesanus u ux 6o30youmenu. Cnocodwl nepedauu UH@DEeKYyUOHHbIX
3a601e8aHUll U COYUATIbHBIE PAKMOPLI, CHOCOOCMBYIOWUE UX pAcnpocmpanenuio. Mmmynnas
cucmema u npunyunst ee pabomol. OcobeHHOCmu QYHKYUOHUPOBAHUS UMMYHUMEMA Y PA3HBIX
epynn nacenenus. Cnocobsl npogunakmuku uHGeKyuoHHvIx 3a0oneeanuil. Bakyunayus.
Hanpaenennocmo meouyunckux npenapamos 015 60pvobl ¢ UHDEKYUOHHBIMU 3a001e8AHUSMU.
IIpobrema pazsumus ycmouuugocmu 6030youmeretl 3aooneeanutl. Mexicoynapoornvie
npocpammul no bopvbe ¢ UHGEKYUOHHBIMU 3AO0NEBAHUIMU.

Hayka o npasunbHom numanuu

Memabonusm, kak obmen geujecmeom u suepeuell Ha ypoere opeanusma. Ipunyunoi
@yHKYyUuOHUpOBanUa nuwesapumenbHol cucmemsl. Kauecmeo npooykmoe numanus ¢ mouku
3peHusl SHepeeMmUu4ecKoll YeHHOCU U COOePIHCANUsL NOJIe3HbIX U BPEOHbIX geujecme 3HaueHue
coanancuposanno2o numarus 0Jisi NOO0epIcanusi 300poswvsi. Iuujesvie 006asKU: noaesHvle
ceoticmea u nobounvie 3¢pghekmopi ux UCnoIb308aHus. Juemvl u 0COOEHHOCMU UX NPUMEHEHUSL.
Hemoncmpayuu. Tabnuupl, BUugeoPparMeHTsl U claiapl mo Teme: CkeneT uyenoBeka. Mylspk
«Topc genoseka». Moaens Monexkynsl JJHK. Monenu rnasa, yxa, MOYkH, HEPBHOW CUCTEMBI
yenoBeka, koxku. Ckener desnoBeka. l3MmepeHwe Tynbca, TaBJICHUS, OCTPOTHI 3PCHUS,
TeMIepaTypsl Teja.

Konneknuu:  BUTAMHHHBIX — IIpENapaToB, MEIUIMHCKMX TOPMOHAIBHBIX  IIpenapaTos,
JIEKApCTBEHHBIX ()OPM pa3IMYHOTO arperaTHOTO COCTOSIHHS, JIEKAPCTBEHHBIX (POPM Pa3IUIHOTO
CHeKTpa naeWcTBusA. buypeToBas M KCaHTONMPOTEMHOBAs peaKUWW ISl Tperapara HHCYJIHHA.
[TopTpeThl BEIAAOIINUXCS YICHBIX, BHECITUX 3HAYUTEIBHBIA KIaa B (papmakonoruio. Poctomerp,
MEIUIIMHCKUE BECHl, CHUPOMETP, PTYTHBIH U DIEKTPOHHBI TEPMOMETPBI, TOHOMETPHI
Pa3IMYHBIX BUJIOB, JIA3ePHAS YKa3Ka

Jlabopamopnvie onvimul.

1. V3yueHue MHCTPYKLUUHU MO MPUMEHEHHUIO alTEeUHBbIX MpenaparoB BUTAMUHOB. OmpeneieHue
pH pactBopa Buramuna C. 2. Onpenenenne pH cpenpl pactBopa acupuHa

Ipaxmuueckas paboma Ne 3. Hccnedosanue nponopyuoHaibHOCmu coOCmeeHH020 payuona
NUManus, NPOBepKa COOMBEMCMBUsL MACCbl Mejld B03PACMHOU HOPME.

Ipaxmuueckas paboma Ne 4. Humepnpemayus pe3yismamos 00ue20 anaiusza Kpogu u MOu.
Ilpakmuueckas paboma Ne 5. OnieHka UHAUBUAYATFHOTO YPOBHS 3710POBBSI.

IIpakmuyeckasn paboma Ne 6. OuieHKa GMOJIOTMUYECKOT0 BO3pacTa

CoBpeMeHHOE eCTEeCTBO3HAHME HA CJIyK0e YesioBeKa
Inemenmapuvl u Inemenmapuvie uacmuyp? llonstHe o0 QU3MKE BBICOKUX HHEPTUi.
JIMHEHBIN YyCKOPUTED AIEMEHTAPHBIX YaCTHI, aJpOHHBIN KOJUIaluaep.

JleneHue aTOMHOrO sapa: MPOTOHBI, HEUTPOHbI. DyHIAAMEHTAJIbHBIE YAaCTHULBI: JIENTOHBl U
KkBapku. PoToHBI. BO30HBI. AHTUYACTHUIBI.

bonvwoii adpounsiii xonnaiidep. MOHTaX U yCTaHOBKA OOJBIIIOTO aJpOHHOTO KOJUIalaepa.
[Ipunnnn nevictBus kosmnaiaepa. [Ipoucxoxnenue maccbl. bo3on Xwurrca. IlpouncxoxaeHue
Bcenennoii. AHTUMMUD.

Duepzemuka u snepzocoepercenue

IIpobnemul snepeoobecneyenus: HayuoHaIbHble, PeLUOHANbHbLE, TIOKAIbHbIE. 3AKOHbL
coxpaneHus maccol u suepeuu. llpakmuueckoe npumenenue 3aKo0H08 coxpanerus. Buowvi

anepeuu. Céa3b maccol u sHepeuu. neKmposnepausi u cnocoowl ee nonyuenus Iomyuenue
JIEKTPUUYECKOTO TOKA C MOMOILBIO IEKTporeneparopa. HerpaaunmonHas sHepreTuka.

Tennogvle u euoposnekmpocmanyuy. OCHOBHBIE IOHATHSI aTOMHON 3HEPIETUKH.



PannoaktuBHOCTH. SlnepHbIe peakiuu. ATOMHAs CTaHIIUS U TpUHITUT ee padoThl. ADC Ha
OBICTpBIX HeliTpoHax. Pannonsoronusie TepmosniekTpuyeckue reneparopsl (PUTEI n), mpunimn
ux neiictBus. OO6nacTu NpUMEHEHUsl aTOMHOM SHEPreTUKU. SoepHas sHepeemuka u
nepcneKmussl ee UCNoIb308anus. IHepeonompediienue u SHepeo3hHeKxmueHocno.
Ilpooosonvcmeennana npoonema u nymu ee pewienus. I'eorpadus ronona u ero MpPUUMHBI.
OcHoBHBIE HarpaBieHHs B pemieHnu [1po1oBoIbCTBEHHOM TPOOIEMBI:

- HUCIOJB30BaHME XUMHUYECKHX BelecTB (YAOOpEeHHUs, pEryasiTopel pocTpa, (HEepOMOHBI,
MIECTULIU/IbI, PETIEIIIIEHTHI);

- co3JaHue HCKYCCTBEHHBIX MPOIYKTOB MIUTaHNUs; - METO/bI CO3JaHMs
BBICOKOIIPOU3BOIUTENBHBIX COPTOB PACTEHUI U MOPOJ KUBOTHBIX.

OcHogvl buomexnonozuu

[TonsiTHE OMOTEXHOJIOTUH, KaK MPOU3BOIUTENLHOM CHUITBI OOIIECTBA, UCIIOIB3YIOIIEH JKHUBBIE
OpPraHu3Mbl U OHMOJIOTUYECKHE MPOLIECCH B TPOM3BOACTBE. TpH ATara CTaHOBICHHS U PAa3BUTHS
OUTEXHOJIOTUU: PAHHSS, HOBas U HOBeHIIAs. TpaouyuonHas OuomexHoi02us: npou3eo0Cmeo
npooyKmos numaHus, nepepabomka omxo0o8. Monexynapuas buomexnonoeus. Cmpykmypa u
@yuryus nykneunogvix kuciom. Cunmes 6enxa. Knemounas unscenepus. I ennas mepanus.
IIpumenenue buomexnono2uu 6 30pagoOXpaneHuU, CebCKOM XO35UCMEe U OXPaHe OKPYiIcaroujeti
cpeowl. 'ennas unxkenepus. I'eHHOMOIUGUIIUPOBAHHBIE OPTaHU3MBI U TPACHCTCHHBIE
nponyktel. Knerounas nnxkenepus. Kiionuposanue.

DOMOpHOHANbHBIE U CTBOJIOBBIE KJIETKHU. bruonornyeckas WHKeHepus, KaKk METOJ MCIOJIb30BaHUs
MUKpPOOPIaHW3MOB B KauyecTBE OMOPEaKTOpPOB Ul MOJIYYEHHS] HMPOMBIIIIEHHON NPOTYKIUH.
OcHOBHbBIE HamNpaBJiICHHs HCIIOJIB30BaHUS (DEPMEHTATUBHBIX MpoleccoB. MMMoOUIM30BaHHBIE
bepmenTsl. Muposoti peinok duomexuonozuil. Ilepcnekmugsl pazgumus pocCUtickoeo cecmenma.
Hanomexnonozuu u ux npunosxcenue

Hanouacmuywr 6 scueoil u He#cusoll npupooe: pasmepsl, munvl CMpyKmypbol, (YHKYUOHATbHAS
sHayumocmov.  OcobenHocmu — u3udueckux U XUMUYHECKUX  CBOUCME  HAHOYACTUY.
Camoopeanuzayus. Memoovl nonyyenusi Hanouacmuy. Memoovl u3yyeHus HaAHOMAMepuanos.
Koncmpyuposanue nanomamepuanos. Hoevie mexnonocuu, cmposiwuecs HaA UCNOIb308AHUU
Hawouacmuy u Mmamepuanos, noaydaemvix u3 Hux. IloHSATHE O HAHOTEXHOJOTHH, KakK
YIIPaBISIEMOM CHHTE3€ MOJIEKYJSIPHBIX CTPYKTYp. J[Ba moaxoza B HAaHOTEXHOJIOTHUHU: «CBEPXY
BHHU3» M «CHU3Y BBepX». MOJeKyIsapHbld cHHTe3 U caMmocOopka. Hanockomuueckoe
BbIpAIllUBaHUE KPUCTAJUIOB M MOJUMEPU3ULUA. YTiepoaHble HaHOTpyOku. CuHepreTuka.
Brusnue nanomexnonoauii na pazeumue mexHuku. IKo102uyecKuti ACneKm HaHOMmMexHOoN02UlI.
Qu3uxka u Ovim. HarpeBarenbHble U OCBETHTENbHble MNpuOOpHl. Pa3HOBUAHOCTH Jlamm:
HaKaJUBaHUs, TaJOre€HHbIE, TIOMUHECIIEHTHBIE, CBETOANOHBIE.

MuxkpoBosHoBas neus (CBY-neus) 1 npuHLIKD €€ paboThlI.

KUIKOKpUCTAIITMYECKME HKpPaHbl M JIUCIUIEH, MX YCTPOHMCTBO. ODJIEKTPOHHBIM TEPMOMETD.
JomamHue po6oThl. Paguonepenatunku v paguonpueMHUKH. [IpuHIUNMambHOE YyCTPOUCTBO
TeneBu30pa u TeneBueHus. CyTHUKOBas U COTOBAs CBSI3b.

Xumus u 6im. Mororue u gucTsmuye cpeactpa. [loBepxHocTHO - akTuBHBIE BeriectBa (I[IAB).
OrbenuBaTenu: XUMHYECKHE W ONTHYECKWEe. MHCeKTHIMIbI - CcpeacTBa ais OOpbObI C
HAaCeKOMBIMU. XHUMHUYECKUE CpEACTBAa TUTHMEHbl M KocMeTukd. IlumieBble n00aBKM, HX
MapKUpPOBKa.

Cunepzemuxa.

[lonatne o0 cUHEpreTMKe M CaMOOPTaHU3alMM OTKPHITBIX cucteM. OOIIMe MNPUHIMIIBI
cuHepreTuku. Touka OMQypKkauuu U aTTpakT. Poib cCHHEpreTHKH A W3Y4YeHUs MPUPOTHBIX U
COLMANbHBIX sBIeHUN. CTpyKTypUpOBaHHE MaTEpUAJIBHOIO MHpa M €ro HU3yYEHHE
CHeIHabHBIMU pa3fenaMu QU3UKH.

@OopMBbI IBH>KEHHS] MAaTEPUH.

Ecmecmeo3nanue u uckyccmeo. 3010TOE€ CEUEHHE U €TO HCIOJb30BAHHE B IMPOU3BEACHUAX
apXUTEKTYpHI, )KUBOIHUCH, CKyIbOTYphl. IlocnenoBatensHocTs @uOOHAUYM, €€ TMPUMEHEHUE B
HcKyccTBe. PacipocTpaHEeHHOCTh IpaBuia 30JI0TOTO CEUYEHUSI M MOCIEN0BATEIbHOCTH



®uboHau4M B IKUBOU MPHUPOJE. buonuka u apxuTekrtypa. B3anmonpoHukHOBEHHE
€CTECTBO3HAHHUS U UCKYCCTBA.

Jlemoncmpayuu.

Ta6nuuel, BuREopparMeHTs! U hoTorpaduu mo Teme.

[Toptpetrsr: JIx. Yensuka, II. Xurrca, JI.M. Jlenepmana, M. dDapaneii, A.A.bekkepenb, M.
Cxuanosckas-Kropu, JI. Melithep, O. I'ann

Jlabopamopuvie onvimul. 1. VI3amepeHre napaMeTpoB KUCTH PYKH

Ipaxmuueckas paboma Ne 7. I3ydenue sIBICHUS HIEKTPOMArHUTHOW WHYKITHH.
IIpakmuyeckasn paboma Ne 8. VI3yueHue 3010T0ro ceueHust Ha pa3IMIHbIX 00BEKTax.

Bkuaa coBpemeHHBIX YueHbIX B popmupoBanne EHKM
N3ydyenue Ouorpaduu COBPEMEHHBIX PpOCCHMCKMX YydeHbIX. OIleHKa BKJIaJja COBPEMEHHBIX
poccuiickux yueHbix B popmupoBanue EHKM. [Tocnennue oTKphITHS B 007aCTH €CTECTBEHHBIX

HayK.

TemaTu4ueckoe INIAaHUPOBAHHUE C YKA3aHUEM KOJIHIECTBA YaCO0B,
OTBOJMMBIX Ha OCBOEHME KaK/10i TeMbl

10 ky1ace
Nen/m | HaumeHoBaHue pa3jena u TeM Yacer | II/p | Kip
| Beenenue 1
1 EcrecTBO3HaHME U METOBI TO3HAHUS MHPA 13 4 -
I Meramup OcBOeHHE KOCMOCA U €0 POJjb B )KU3HU 8 1 -
YeJI0BEYECTBA
v O6o0m0uku 3emnu: nutocdepa, ruapocdepa, armochepa 12 3 1
\Y Maxkpomup. Hayka 00 okpyxaromeii cpene. buochepa 17 6 1
VI AbGuoTtndeckue (HakTopbl ¥ MPUCTIOCOOTICHHOCTh K HUM 14 3 -
KHUBBIX OPTaHU3MOB
VIl IIpocTpancTBO M Bpems 2 - -
VIl 3ammTa uccaea0BaTeNIbCKUX MIPOSKTOB 1 - -
Hroro 68 |17 |2
11 kaacc
Nen/m | HaumeHoBaHue paznena u TeMm Yacer |II/p | Kip
I [ToBTOpenue kypca 10 kimacca 2 - -
I Muxkpomup. Atom. BemecTsa 16 1 1
1] XHUMHYECKUE pEaKIuU 8 1 1
AV 310pOBBE 18 4 1
\% CoBpeMeHHOE ecTeCTBO3HAHHE Ha CIIyX0e uesloBeKa 20 2 1
VI Bkiag coBpeMeHHBIX y4ueHbIX B popmupoBanne EHKM 4 - -
HUroro| 68 |8 4
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