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IosicHUTENLHAA 3aNINCKA.

Pabouas nmporpamma mo ecrecrBozHanuto st 10-11-ro kjmacca cocraBieHa Ha OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeNbHON MNPOrpaMMBbl CPETHETO
obmero oOpaszoBanusi, mnpeacraBieHHbix Bo @DI'OC COO, mnporpamMmel (HOpMUPOBAHUS
YHUBEPCAIBHBIX yUEOHBIX ACHCTBUN W C UCIIOJIH30BAHUEM AaBTOPCKOM mporpammsbl s 10 — 11
kinaccoB O.C. T'abpuensna «EctectBoznanue» (['abpuenssa O.C. PabGoume mnporpaMmsi.
EcrecTtBoznanme. 10-11 xmaccel:  yueOHO-mMerommdeckoe mocobue / O.C.I'abpuenss,
C.A.CnaakoB. — 2-e u3f., crepeorur. — M.: Jlpoda, 2014. — 110, [2] c.)

Hensimu u3ydeHUs MHTETPUPOBAHHOTO Kypca «EcTecTBo3HaHue» B CTapliei HIKoJe
SIBIISTFOTCSL:

* CO3JIJaHUE OCHOB LIEJIOCTHOI HAY4YHON KapTUHBI MHUPA;

* (opMupoBaHHE TOHMMAHHUS B3aUMOCBS3M M B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HayK;
BJIMSTHUSL €CTECTBEHHBIX HAayK Ha OKPYXKAIOIIYI0 CPedy, SKOHOMHUYECKYIO0, TEXHOJIOIMYECKYIO,
COLIMAJIbHYIO U ATUYECKYIO C(hephl ACSITEIbHOCTH YEIOBEKA;

* CO3/aHME YCJIOBHMW [ pa3BUTHA HABBIKOB Y4YeOHOH, MPOEKTHO — HCCIIEN0BaTEeNbCKOMH,
TBOPYECKOH JIeATENFHOCTH, MOTUBAIIUHN OOYYAIOUIMXCS K CAMOPA3BUTHIO;

dbopMHpoBaHUE YMEHUH aHATU3UPOBATh, OLEHUBATh, TPOBEPATH HA JOCTOBEPHOCTHh M 0000IIATh
HAy4YHYI0 HH()OPMAIIHIO;

* IOJly4YCHHE HAaBBIKOB O€30mMacHOi paboThl BO BpEeMsi MPOEKTHO — HCCIEIOBATEILCKON W
9KCIIEPUMEHTAIILHOM NeSTeNIbHOCTH, IPH UCIIOJIb30BaHUU JTA00PATOPHOTO 000PYAOBAHHUS.
3anayamMu NpeAMETHOT0 Kypca «EcTecTBo3HaHME» SBISIOTCS:

- OCBOGHHE 3HAHMH O COBPEMEHHON €CTECTBEHHOHAyYHOH KapTHHE MHpa H MeToJax
€CTeCTBEHHBIX HAyK; 3HAaKOMCTBO C HaubOoiiee BaXXHBIMH HICSIMH W JIOCTHKCHUSMH
€CTECTBO3HAHMUS, OKa3aBIIUMHU OMPEEIIONIee BIUSHUE Ha HAILIK MIPEICTABICHUS O IPUPOJIE, Ha
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

- OBIIAQJICHHE YMEHUSMU TMPUMEHSATH IOJYYCHHbIC 3HAHUA M OOBIACHEHHUS OKPYKAIOLIUX
SIBIICHUW, WCIOJB30BAHUS M KPUTUYECKON OIICHKH E€CTeCTBEHHOHAYYHOW HHGOpMAIMH, JUISA
OCO3HAHHOTI'O OIpe/esIeHHs] COOCTBEHHOM MO3UIIUH 110 OTHOUIEHHUIO K 00CYKAaeMbIM B 00I1IeCTBE
npobiieMaM HayKH;

- TNpPUMEHEHHE EeCTECTBEHHOHAYYHbIX 3HAHUH B TIOBCEIHEBHOW XKHM3HM Uil OOecreueHHs
0€30MacCHOCTH KU3HEAEATEIIbHOCTH, OXPaHbl 3/J0POBbS, 3AIIUTHI OKPYKAIOIIEH CPEIbl.

BBenenue kypca ecTeCTBO3HaHUS B CTaplIel MIKOJIEe BBI3BAHO CIECAYIOIIMMU IPUYMHAMMU:
1. Ha BBIXOJ€ W3 MIKOJBI B CO3HAHWHU Y OOJBIIMHCTBA BBHITYCKHHKOB (DOPMHPYIOTCS YaCTHBIC
Hay4Hble KapTHHbI MUpPa: XMUMUYecKas, (pu3nueckas, OMOJOrHUYecKasi, HO OTCYTCTBYET eIuHas
€CTeCTBEHHO-HAayYHasi KapTHHA, KOTOPYIO W TpH3BaHa (OPMHUPOBATH Takas AMCHIUILUIMHA, Kak
€CTECTBO3HAHHE.

2. Hapymiaercsi npeeMCTBEHHOCTh MEKY CpEAHEN U BbICIIEH MIKOJIOW. B rymMaHuTapHbIX By3ax
00s13aTeNIbHBIM SIBJISIETCS M3yyeHHe Kypca «EcTecTBeHHO-Hay4Has KapTHHA MUPa», CHHOHUMOM
KOTOpOTO SIBJIAIOTCS «KOHIENIIMY COBPEMEHHOTO €CTECTBO3HAHUS Y.

3. BBemeHume Kypca €CTECTBO3HAHHUS  IIO3BOJIAET  pealu30BaThb TakoW  MeEXaHHU3M
TyMaHUTapHU3alli €CTECTBEHHO-HAYYHOT0 00pa3oBaHus, Kak MHTErpalus, 4YTo, B CBOIO OUepeib,
MO3BOJISIET TyMaHU3UPOBaTh 3TO 0Opa3oBaHME Ui CTapIIEKIACCHUKOB, BBIOPABIIMX IS
00ydenust B 10—1 1kimaccax ryMaHUTapHBIN TPOQUITH.

B ocHOBY Kypca moJjioxkeHa ujiesi aHTPOIOIIEHTPU3MA, T.€. IOCTPOECHUE Kypca B JIOTHKE U
CTPYKTYpE BOCIPHATHSI YICHUKOM €CTECTBEHHOTO MHpa B CHHTE3€ (PU3NUECKUX, XUMHUUECKUX U
OMOJIOTNYECKUX MPEICTaBICHHM.

bonbmioe BHuMmanue (Oosee 25% y4eOHOro BpPEMEHH) YIAENSETCS JKCHEPUMEHTY,
nabopaTopHbIM M mpakTHueckuM padoram. @PI'OC B kadecTBe 0CA3aTENBHOTO AJIEMEHTa IMpU
o0ydyeHHMH B CTapIIMX KJaccax TMPEeIyCMaTPUBAaeT BBINIOJHEHWE KaXIbIM  YICHUKOM
UH/IMBUYAJILHOTO NMpOoeKTa. be3 nccnenoBarenbckux yMEHUM 1 HABBIKOB CO3/1aTh MPOEKT OyaeT
CI0KHO. YTOOBI COBEpIIEHCTBOBATH O3TH YMEHHS W HaBBIKHM, B KaXJIOM Y4YCOHHKE



npenycmorpena rinaBa «lIpaktuueckue paboTb». PaboThl, mpennsoxeHHble B HEH, MOTyT
MOCITY>KUTh OCHOBOM 7151 BHIIOJIHEHUSI HHAUBUAYAIBHOTO TPOEKTA.

Mecmo npeomema 6 yuebnom niame.

[Ipenmer «EcTtecTBO3HaHME» BXOAUT B MPEAMETHYIO 00acTh «EcTeCcTBEHHBIE HAYKH.
Pabouas mporpamma paccunrana Ha 136 y4ueOHBIX "acoB (M3 pacdera mo 2 yaca B Henemo B 10
u B 11 kiacce), B T.4. KOHTPOJIBHBIX paboT: 2 yaca — 10 knacc, 4 yaca — 11 kiace; mpakTHYECKHX
pabot: 17 gacos — 10 kinacc, 8 wacoB — 11 kmacc.

Jlist peanuzanuu 1aHHON Pabouel mporpaMMbl HCTIONb3YeTCS:

1. EcrectBo3nanue. 10 xnacc. YueOnuk. ba3osriii yposens (aBTop O. C. ['abpuensn,
N.I".Octpoymos, H.C.ITypeimeBa, C.A.Cnangkos, B.1.CuBormnazon). — M.: Ipoda, 2014.
2. EcrectBo3nanue. 10 xinacc. Metoguueckoe nocobue (aBropst O. C. 'abpuens,
C.A,Cnankos).

3. EcrectBo3nanue. 11 kinacc. Yueouuk. ba3ossriii yposens (aBrop O. C. 'abpuerns,
N.I".Octpoymos, H.C.ITypermera, C.A.Cnangkos, B.1.CuBormnazon). — M.: Ipoda, 2014.

Ilnanupyembie pe3yJibTAThl OCBOCHHS Y4e€0OHOI0 NMpeaMeTa

Jluunocmuvimu pe3yriomamamu 00y4eHus ecmecmeo3HaAHUIO AGNAI0MCA:
8 UYEHHOCMHO-OPUeHMAYUOHHOU cgepe — BOCIHUTAHUE YYBCTBA TOPJOCTU 3a POCCHUICKHE
€CTCCTBCHHBIC HAYKH,
8 mpyoosoll cghepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY NaibHeWIiel oOpa3oBaTenbHOU U
npoeccuoHaNbHON TPaeKTOPHUHY;
B NO3HABAMENbHOU (KOCHUMUBHOU, UHMELIeKMYAlbHOl) cghepe — yMEHUE YIPAaBIATH CBOEU
MIO03HABATEIBHOM JIESITETHHOCTBIO.

MemanpeomemHvimuy  pe3yibmamamy.  0C80€HUs NPOSPAMMbL N0 eCMecmE03HAHUIO
ABNAIOMCSL:
— OBJAJICHUE YMEHUSMU M HaBBbIKAMU DPA3JIMYHBIX BHUJOB IO3HABATENBHOH EATEIBHOCTH,
NPUMECHCHHUS  OCHOBHBIX  METOJOB  TIO3HAHHS  (CHCTEMHO-HH()DOPMAIMOHHBIA  aHAIU3,
MOJICTTUPOBAHUE) JUISI U3YUCHHSI PA3TIMYHBIX CTOPOH OKPYXKAIOIIETO €CTECTBEHHOTO MHUPA;
— OBJIAJICHUE OCHOBHBIMH HWHTEJUICKTYAJLHBIMH OIEpAlUsIMU: (OPMYITHPOBAHUE THIIOTE3,
aHalIM3 W CHHTE3, CpaBHEHHE, O000O0IIeHHe, CUCTeMaTHU3allus, BBIIBICHUE MPUYUHHO-
CJICZICTBEHHBIX CBSI3€H, IOUCK aHAJIOTOB;
— (opmupoBaHNEe YMEHUI T€HEPUPOBATh UICH U OMPEACNATh CPEACTBA, HEOOXOIUMBIE I UX
peanuzanuy;
— ¢opMupoBaHHE YMEHHI OMNpenessITh IeNd W 3aJadyd JeATEIbHOCTH, a TaKXKe BBIOMpPATH
CpPeICTBA peaTu3aliid JTHX IeJied W TMPUMEHATh Ha TMpakTHKe; (HOPMHUPOBAHHWE YMEHHI
MCIONIb30BaTh Pa3MYHble UCTOYHHUKHU JUISI TIONYyYEHHUS! €CTECTBEHHO-HAay4YHOU WHGpOpManuu u
MTOHWMAHHUS
3aBUCHUMOCTH OT COJIep>KaHusl U GOpPMBI MpeicTaBIeHHON HHGOpMAITUU | LIeJIel aapecara.

IIpeomemmnvimu pesyromamamu uzy4enuss eCmecmeo3HaAHUs. :

Buvinycknux na 6a308om yposHe Hayyumcs:
- IGMOHCTPHPOBAThH Ha IMMPUMEPAX POJIb €CTECTBO3HAHUS B Pa3BUTUH YEIIOBEUECKON
[IUBUJIN3AIUY;
- BBIICIIATH NIEPCOHATBHBIN BKJI)T BEJIMKUX YICHBIX B COBPEMEHHOE COCTOSIHHE €CTCCTBCHHBIX
HayK;
- TPaMOTHO TIPUMEHSTH €CTECTBEHHO-HAYYHYIO TEPMUHOJIOTHIO TP ONTUCAHHUH SIBIICHUI
OKPYKArOIIero MUPa;
- 000CHOBAHHO IPUMEHSTH TPHOOPHI JIJIST U3MEPECHUS U HAOJIOICHUS, HCITOJIb3Ys OIIMCAHNE WITH
MPEJIOKEHHBINA AITOPUTM SKCTIIEPUMEHTA C 1ENTbI0 TIOTYYeHHS 3HAaHUI 00 00bEeKTe N3YUCHHUS,
- BBISIBJISITH XapakTep sSBJIICHUH B OKPYKAIOIIEH cpefie, MOHMMATh CMBICT HaOJI0JTaeMBIX
MIPOIIECCOB, OCHOBHIBASICh HA €CTECTBEHHO-HAYYHOM 3HAHUMY;



- HCIIOJIB30BATh IS OMTUCAHUSI XapaKTepa MPOTEKaHUS MPOIeCCOB (M3MUECKUE BETHUNHBI U
JIEMOHCTPHPOBATH B3aUMOCBSI3b MEX/Ty HUMU;

- OCYILECTBIISATH MOACTHUPOBAHUE TPOTEKaHNS HAOII01aeMBbIX MPOLIECCOB C YUETOM I'PaHMIL
NPUMEHUMOCTH UCTIOIB3YEMBIX MOJICIICH;

- KpUTUYECKH OIEHUBATh, HHTEPIIPETUPOBATH U 00CYX AaTh HH(DOPMAIIHIO, COIEPIKANTYIOCS B
coobmenussx CMMU, pecypcax MHTepHETa, HAYYHO-TIONYJISIPHBIX CTAThSIX C TOUYKU 3PCHHUS
€CTECTBEHHO-HAYYHON KOPPEKTHOCTH, JIEJIaTh BBHIBOJIBI HA OCHOBE JINTEPATYPHBIX JTAHHBIX;

- IPUHUMATh apTyMEHTHPOBAHHBIC PEUICHUS B OTHOIICHUH TPUMEHEHHS Pa3HOOOPa3HBIX
TEXHOJIOTHH B MPOPECCHOHATBHOMN JICATEILHOCTH U B OBITY;

- U3BJICKATh U3 OTIMCAHUS MaIIWH, TPUOOPOB M TEXHUIECKUX YCTPOUCTB HEOOXOIMMBIC
XapaKTEPUCTHUKH JIJIsl KOPPEKTHOTO UX MCIIOIH30BAHMUS;

- OOBSICHSTD IPUHITHIIBI, TTOJIOKEHHBIE B OCHOBY PabOTHI IPHOOPOB;

- OpPraHU30BBIBATH CBOIO JCSATEILHOCTD C YUETOM MPUHIIMIIOB YCTONYHUBOTO PA3BUTHUSI CHCTEMBI
«IPHPOIa—00IIECTBO—YEIIOBEK» (OCHOBBIBAsICh HA 3HAHMAX O TpoIleccax NepeHoca u
TparcOpMaIiK BEIIECTB U SHEPTUN B IKOCHCTEME, Pa3BUTHH U (DYHKITMOHUPOBAHHUH
Orocdepsr; 0 CTPYKTYpE MOMYJISALUN ¥ BU/IA, aIaNTAllMSIX OPraHU3MOB K Cpezic OOUTaHMs,
CBOMCTBAX KOJIOTHYECKUX (DAaKTOPOB; PYKOBOJCTBYSCH IPUHIUIIAMU PECYPCOCOEPEKEHHS U
0€30I1aCHOTO MPUMEHEHUSI MAaTEPUAIIOB M TEXHOJIOTUI; COXpaHsisi OMOIOTHYECKOe
pazHooOpazue);

- 000CHOBBIBATH MPAKTUYECKOE UCIIOIH30BAHUE BEIIECTB U MX PEAKIUH B POMBIIUICHHOCTH U B
OBITY; OOBSICHATH POJIb ONPECIICHHBIX KIIACCOB BEILIECTB B 3arPS3HEHUN OKPYKAIOIIEH CpelIbl;
- ICMCTBOBATh B paMKax MMPaBHJI TEXHUKH 0€30MaCHOCTH U B COOTBETCTBHH C HHCTPYKIUSIMH 10
MIPUMCHEHHUIO JICKAPCTB, CPEJICTB OBITOBOM XUMUH, OBITOBBIX JJIEKTPUICCKIX TPHOOPOB,
CJIOKHBIX MEXaHH3MOB, IIOHMMasl €CTECTBEHHO-HAYYHbIC OCHOBBI CO3JIaHMsI ITPEIITHUCAHUN;

- (hopmEpoOBaTH COOCTBEHHYIO CTPATETHIO 37J0POBhecOeperaroniero (paBHOBECHOT0) TUTAHMSI C
Y4ETOM OHMOJIOTHYECKOH 11e1ecO00pa3HOCTH, POJU BELIECTB B TUTAHUU H KHU3HEIEATCILHOCTH
JKUBBIX OPTaHH3MOB;

- 00BSACHATH MEXaHU3M BIIMSHUS HA )KUBBIE OPTAaHU3MBI DJIIEKTPOMArHUTHBIX BOJH U
PaIMOAKTUBHOTO U3TYyUCHHUS, a TAKXKe JICHCTBUS AIKOTOJIS, HHIKOTHHA, HAPKOTHICCKUX,
MyTareHHBIX, TEPATOTCHHBIX BEIIECTB Ha 3/I0POBbE OpraHNU3Ma U 3apOIbIIIEeBOE Pa3BUTHE;

- BEIOMPATH CTPATETHIO MTOBEACHUS B OBITOBBIX M YPE3BBIYAHBIX CUTYAIUAX, OCHOBBIBASCH HA
MOHMMAHUU BIUSHUS Ha OPTraHU3M YeToBeKa PU3NYECKUX, XUMHUECKUX M OMOIOTUYECKUX
(dakTopoB;

- OCO3HAHHO JICMCTBOBATh B CUTYAIlMU BBIOOpA MPOAYKTA UIIH YCIYTH, TPUMEHSISI €CTeCTBEHHO-
HAy4YHBIC KOMIICTCHIIHH.

Buinycknux na 6a3080m yposHe NOIyUUm 603MOACHOCHb HAYYUMbCSL!

- BBIIIOJIHATBH CaMOCTOSITENIbHBIE SKCIIEPUMEHTHI, PACKPBIBAIOIINE TIOHUMAaHNE OCHOBHBIX
€CTECTBEHHO-HAYYHBIX IMOHATUI U 3aKOHOB, COOJII0/1as MTpaBuiia 6e30MacHoi paboThI;
NPEJCTaBIATh MOJyYeHHbIE Pe3yIbTaThl B TAOIUYHOMN, rpaduuecKkoit UM TeKCTOBOH Gopme;
JIeN1aTh BBIBOJIbI HA OCHOBE MOJyYEHHBIX U JINTEPATYpPHBIX JAHHBIX;

- OCYILECTBJISATH CAMOCTOSITENIbHBINA YUeOHBIN MPOEKT I UCCIIEI0OBaHUE B O0JIACTH
€CTECTBO3HAHMSI, BKJIIOUAIOIIUH OIpe/ieJIeHHe TEMbI, IOCTAHOBKY II€JIM U 3ajiay, BBIJIBUKEHUE
TUIIOTE3bI U IYTEH €€ DKCIIEPUMEHTAIbHON IPOBEPKH, IPOBEACHNUE DKCIIEPUMEHTA, AHAJIU3 €TI0
pe3yJIbTaTOB C YUE€TOM MOTPEIIHOCTH U3MEPEHNUs, GOPMYINPOBAHNE BBIBOJIOB U MPEACTABIECHUE
TrOTOBOT0 MH(OPMAITMOHHOTO IPOAYKTA;

- 00CY/1aTh CYIIECTBYIOIIUE JIOKAJIbHBIE M PETUOHAIBHBIE TPOOJIEMBI (IKOJIOTHYECKHE,
HHEPreTUUECKUE, CHIPHEBBIE U T.11.);

- 000CHOBBIBATH B AMCKYCCHU BO3MOXKHBIE ITYTH UX PELIEHUS, OCHOBBIBAsACh HA €CTECTBEHHO-
HAy4YHBIX 3HAHUSIX;

- HaXOJUTh B3aUMOCBSI3U MEX]ly CTPYKTYPOH U (PYHKIIHEH, IPUUNHON U CIeICTBUEM, TEOpPHEH U
(dakTamu pu aHaTU3€ MPOOJIEMHBIX CUTYAIIil 1 000CHOBAHWU NPUHUMAEMBIX PEIICHUH Ha



OCHOBC €CTCCTBCHHO-HAyYHBIX 3H3_HI/H>'I; IMMOKAa3bIBATh B3aUMOCBA3b MCIKIAY obmacTIMu
C€CTCCTBCHHBIX HayK.

Conep:kanue y4eOHOr0 npeamera

10 knacc

BBenenue
Beenenne B ecrtectBo3Hanue. Ilpupoma-cpena oOMTaHUMS M MCTOYHHMK >KU3HU 4YEJIOBEKA.
B3aumooTHoOILIEHUS Ye0BEKa U IPUPOJIbI, UX AuanekTuka. [Ipupoaa — UCTOUHUK TBOPYECKOIO
BJIOXHOBEHMSI JIesITeIe HCKyCCTBa.
EcrecTBO3HaHMe — €QMHCTBO HAyK O mpupoae. Marepus u (OpMBI €€ CyIIECTBOBAHMUA.
JuanexTrka ecrecTBo3HaHusA. OCHOBHBIE ATaIlbl €ro pa3BuTHs. IIoHATHE O €CTeCTBO3HAHUU, KaK
CUCTEME Hay4YHbIX 3HaHUHU O MIPUPOJIE.
Hemoncmpayuu. BuneodparMeHTsl (IOJS CEJIBCKOXO3SHCTBEHHBIX YIOJMM, Kapbepbl UL
JNOOBIYH YIS U PYJIbl, METAJUTYPrHUECKHE KOMOMHATHI, Ta30- U HedTernpoBoabl, ¢piotumuu, ['9C,
TOLl u ADC, mocneacTBUs 3€MIETPSICEHUMH W IIyHaMH, HMCUE3HYBIIME BHUIbl PACTCHUN U
YKUBOTHBIX ); PENPOJYKIIMU KapTUH BEIUKUX XYIO0KHUKOB C Iei3akaMHu U APYTUMU OOBEKTaMU
npupozs! (Ilumkuna, JleBurana, AiiBazoBckoro, FOoHa u jp.); My3blKajbHbIE (parMeHTHI,
NOCBSIIIEHHBIE ABJIeHUAM npupobl (Yalikosckuii, Cen-Canc, berxoseH u ap.).
[TopTpeTsl y4yeHbIX-€CTECTBOMCIIBITATENEH, BHIEO(PpPArMEeHThl IO HWCTOPUM BO3HUKHOBEHUS U
pa3BUTHS PU3UKH, XUMUU ¥ OHOJIOTHA

EcTecTBO3HAHME U METOAbI IO3HAHUA MHPA
Hcmopus uzyyenus npupoovl. Ilpozpecc 6 ecmecmeennbix HayKax u e2o 6Kiao 6 pa3eumue
yusunuzayuu. Memoowvl HayuHO20 NO3HAHUA U UX cocmasiAlowue. HabIv0eHue, usmeperue,
9KCHepUMeHm, MoOenuposanue, 2unomesd, 8bl800, nocmpoerue meopuy. PopMbl NO3HAHUSA:
Hay4yHOE U HEHay4yHoe. J[Ba ypOBHSI Hay4yHOT'O IMO3HAHUS: SMIIMPUUECKUNA (1yBCTBEHHBIMH,
OMBITHBIN) U TEOpPEeTUUYECKUH (palioHaJIbHBIN). MoenupoBaHie Ha TEOPETHUECKOM YPOBHE
MO3HAHUS U TUIIBI MOJieNiel (MaeallbHasl, aHAJIOTHUsL, MaTeMaThuieckas). Poib MbICI€HHOTO
AKCIEPUMEHTA U MAaTEMAaTUYECKOTO MOJEINPOBAHNS B CTAHOBJIEHUU U PA3BUTHH €CTECTBEHHBIX
HayK. PyHOaMeHmanbHvle NOHAMUS eCMeCcmEO3HAHU.
Azvik ecmecmeosnanusn. buonocus. buonornueckas cUCTEMaTHKa M €€ BaXHEHUIINE TaKCOHBI.
bunomunanbHas HomeHknarypa. Ilonsrue Buga. Cuctemarvka >KUBOTHBIX. [lOHSTHE MOPOIBI.
Cucrematuka pacreHuii. Ilonartue copra. buonormueckas HOMEHKIaTypa — OCHOBa
NpoPECCUOHAIBHON ~ NIeATeNbHOCTH. Xumus. TpuBuanbpHble Ha3zBaHus. PanuonanbHas
HOMEHKJIaTypa. MexxayHapoaHas HoMeHkiatypa MIOITAK.
XVMHYECKUE AJIEMEHThl M MPOUCXOXKJIeHUEe uX Ha3zBaHui . Kiaccudukanus HeopraHM4ecKHx
BEIIECTB (OKCHUJbI, KHUCIOTHI, OCHOBAaHHUS, COJIM) W NPUHIMIIBI 00pa3oBaHUS HMX Ha3BaHWM.
Qusuka. EnpuHunbl u3MepeHus Qunyeckux BenuunH Ha Pycu.  EnuHunel usmepeHus
¢u3nUecKux BEIMYMH B HEKOTOPBIX JAPYIMX CTpaHaX. MexJIyHapoaHas cHCTeMa eIWHUI
u3MepeHus: gusndeckux BenuunH — CU. OcHOBHBIE M TPOU3BOJHBIE E€AMHMIIBI U3MEPEHUs
¢uznueckux BenuunH CU.
Ecmecmeennonayunvie nomamus, 3aKOHbl u meopuu. ECTECTBEHHOHAy4YHBIC ITOHATHS.
KonkperHsle 1 aOCTpakTHbIE €CTECTBEHHOHAyUHBIE TOHSATHS.  3aKOHBI €CTECTBO3HAHUS.
EcrectBeHHOHayuHble Teopuu. OmmucarenbHble TEOPUM U OOBSCHUTENbHBIE TEOPHUHU.
ITporuo3upyoas pojb €CTECTBEHHOHAYYHbIX TEOPUH.
Ecmecmeennonayunas Kapmuna mupa. Kaptunel Mwupa: penuruossas, ObITOBas,
XynoxkecTBeHHas. Ecmemceennonayynas xapmuna mupa (EHKM). DBomouus EHKM u ee
JTalbl: ApUCTOTENIEBCKUI, HBIOTOHOBCKHM, SHHIITEMHOBCKasA peBOOMsA. [IprHINNBI MO3HAHUS
B €CTECTBO3HAHUU: COOTBETCTBUS, IONIOJHUTEIBHOCTH, IPUUNHHOCTH, CHMMETPHH.
Mupui, 6 Komopbix mut sncusem. Ilpumepvl cucmemamuzayuu u Ha2AA0HO20 NPEOCMAGLEHUs.
HAYYHO20 3HAHUA. NPOCMPAHCMBEHHO-6PEMEHHbLE XAPAKMEPUCTUKU (HAHOMUD U MUKDPOMUD,
Maxkpomup, mezamup). I'paHUIBI MUPOB U YCIOBHOCTh 3TUX TpaHULl. Poib HayuHbIix



docmudiceHUll 8 CO30aHUU HOBbIX MeXHOoI02ull. D8ooyus mexroao2utl. IIpuOopsl 1ist U3ydeHUS
MHUPOB, UX BOJIIOLHS OT CBETOBOTO MUKpockona P.I'yka 10 ckaHMpyIOIIEero TYHHEIbHOTO
mukpockorna (CTM) u atomHo-cunioBoro mukpockorna (ACM). MosekyisipHOe pacro3HaBaHue U
€ro poJib B IPUPOE U KHU3HU ueroBeka. KoMmbrorepsl Oyayiero.

Jemoncmpayuu. Tloptpersl yueHbix- ectectBoucnbiTareneit (I.T'anunes, [[.Menneneesa,
I''Mennenss, H. bekeroBa, M. ®@apanges), pa3nu4Hble MaTepuagbHble (HUIUUYCCKUC
(anexTpoopHas MamIMHA — MOJENb MOJHHU, KPUCTAJUIMYECKHE PELIETKH PAa3IUYHBIX THUIIOB),
Ouosiornueckue (MyJsKH IIBETOB, OPraHOB Tella 4eloBeKa), reorpaduueckue (riodyc, kKapra,
TeJTypuil),

XUMHUYECKHE (IIapoCTep>KHEBbIE U 00BEMHBIE MOJIETIN MOJIEKYJ pa3iinyHbIX BemiecTB). Craipl
¢ MojensiMu cTpoeHust atoma Tomcona u Pesepdopna.

OTHOCUTENBHOCTh MOHATHUS MYCTOTHI. Pa3nuunble ¢puznyeckue, XUMUUYECKUE U OHMOJIOTHYEeCKHE
monenu. [Toprpersr Apuctrorens, K.JIuanes, Y. [lapBuna; BuaeopparMeHTHl ¢ TaKCOHaMHU B
0OTaHUKE U 300JI0TUM U MPUMEPhl CUCTEMATHKU OTIEIbHBIX PACTEHUH M KUBOTHBIX. Tabinuia,
cinaiin i Bugeopparment «Homenknatypa MHOITAKY; Tabnuiel wnm criaiiibl ¢ aHUMalusIMu
no oOmmMM MNpUHIHMIAM OOpa30oBaHHUs HA3BaHMM Ba)XXHEHIIMX KIIACCOB HEOPTraHHMYECKUX
COCIMHEHUH — OKCUJIOB, KUCIIOT, OCHOBAHUS, COJICH, - M UX KJIaccu(uKanuu.

[Toptpetrsr Oma, Kynona, HptoToHna, DiiHIITElHA U [p.; TaOIHUIIBI OCHOBHBIX M MPOU3BOIHBIX
equaun, CU; nuHamudeckue BuieO(parMeHThbl, WJUTIOCTPUPYIOUIUE BaXKHEUINE TMOHSATHUS
(bU3MKY TPUMEHUTENBHO K TeME ypoKa; ciaij uin BuaeodparmeHT «CTapopyccKue eIMHMIIBI
U3MEpPEHUS  HEKOTOPHIX  (PM3MYECKMX  BENWYMH».  Tabmuiel W BHICOPPArMEHTHI,
WUTIOCTPUPYIOIINE BAKHEUITUE MOHSITHS, 3aKOHBl U TEOPUH €CTECTBEHHOHAYYHBIX AMCIUILIIH
M0 KypCyY OCHOBHOM IIKOJIBI. BuyieoparMeHTsI U ciaaiiibl 10 3BOJIOIMH MUKPOCKOTIOB.
Jlabopamopnvie onvimeir. 1. TlocTpoeHHEe pPaBHOCTOPOHHHUX TPEYrOJIbHUKOB W3 CIHYEK Ha
IUIOCKOCTH U B MpocTpaHcTBe. 2. MimocTpauus npuHiuna coorserctBud. 3. MoaenupoBanue
npuHIMna paboThl CKaHUpYIOLIEro Mukpockoma. 4. Jloka3arenbCTBO OEIKOBOW MPUPOABI
(bepMEeHTOB.

Ilpakmuueckas paboma Nel. DMIupruecKkoe NO3HAHUE B U3YUEHUHU €CTECTBO3HAHMUSL.
[TpakTueckas pabota Ne2«HabmroneHue 3a ropsiei cBedeii»

[TpakTueckas paborta Ne3 «HabmroieHue 3a M”3MEHEHUEM COCTOSIHUS JIbAa»

[Ipaktuueckas padora No4 «HabmroneHue 3a mpopactanueM cemsiH (Hacoiu »

Meraan. OcBoeHHne KOCMO0Ca U ero POJIb B }KU3HHA Y€ I0BCYECCTBA
XPpOHOJIOTHsI ACTPOHOMHUYECKUX IPEICTABICHNN U OTKPBITUI: TE€OLEHTPUYECKasi CHCTEMA MUDA;
AQHTPOTIOIIEHTPUYECKAsi CHCTEMa MHPA; TEIMOIIEHTpUYeCKas cucreMa Mupa. AcTpoHOoMBI 16-19
B.B. U UX BKJIaJl B pa3BUTHE NPEACTABICHUN 0 BeeneHHou. Beenennasn: meopus 603HUKHOGEHUA,
cmpyKkmypa, cocmae, 360110yus. ACmpoHOMUs KaK HAY4YHbI YYHOAMEHM 0C80EHUs.
Kocmuueckoeo npocmpancmea. Kocmosnorus. Bkiiag oTe4ecTBEHHON HAyKH B MUPOBYIO
KOCMOJIOTUIO. Pakemonocumenu, ucKkyccmeenuvie CHymHuKU, opoumanvublie Cmanyuu,
naanemoxoowl. OpoutanbHas actpoHomuueckas ooceparopust (OAO). Hcnoavsosanue
CHYMHUKOBbIX cucmem 6 cpepe ungopmayuonnvix mexronocuu. Cogpemennvle Hay4HO-
uccne0osamenbeKue npocpamMMel N0 U3YYEHUI0 KocmMoca U ux 3uadenue. Ilpobnemvi, cesasamnmbvie c
0C80€HUeM KoCMOoca, U nymu ux peutenus. Mesjcoynapoonoe compyonuuecmso.

IIpaxkmuueckas paboma Ne5 «H3yuenue 36e301020 Heba ¢ NOMOUWbIO NOOBUINICHOU KAPMbLY

006010ukn 3emun: aurocdepa, ruapochepa, atmochepa

Cmpoenue 3emau. Jlumocgepa. Buyrpennee ctpoeHue 3eMiM U €€ XMMHUYECKHI COCTaB.
Crtpoenue u cocraB nutochepsl. Munepaisl U ropasie nopojsl. Pyasl. JlutochepHbie MIUThHI.
3emnetpsacenns. [llkana Puxrepa. IHTeHCMBHOCTD 3emiieTpsiceHuid. [lyHamu.

T'uopocgpepa. Okeanvt u mopa. CoctaB runpochepsl. MupoBoit okean. Mopsi. Herunmunsie
mops:  CapraccoBo, Kacmmiickoe u Apanbsckoe. Tema Mops B NpOM3BEINCHHUSIX MHPOBOMU
XYyJ0’KECTBEHHOU KYJIbTYPBHI.



Boowt oxearnoeé u mopeii. XuMnueckuii coctaB MOPCKOI U okeaHnueckoil Boabl. [Ipomuie. Jlen
B okeaHe. ['pennanaus. AHtapktuna. JlBuwxkenue Boag MupoBoro okeaHa. [IpuiauBbl U OTIIUBBI.
Mopckue Tedenus. Tunsl kimmara.

Boowvl cywmu. Bopwl cymu u ux knaccudukanus. Pogauku. ['efizepbl. MuHepaibHbIe BOJIBI M HX
KJIaCCH(pUKAITHSI. [Tpo6nema mpecHoit Bombel. O3epo baiikan. KapctoBeie sBieHUsS U
o0pa3oBaHHe CTAJIAKTUTOB W CTaJarMUTOB. AHOMAaJIbHBIE CBOICTBa BOJABI U MX 3HAUYCHUE B
IpUpOJIE.

Ammocgepa. Ilozooa. Atmochepa u ee cocraB. BeprukambHOe cTpoeHHE aTMochepsr:
Tporiocdepa, crpatochepa, me3ochepa, Tepmocdepa, sx3ochepa. CocraB Bozayxa. O30HOBBIE
IbIpbl ¥ TapHUKOBBIH 3¢dekt. [loroma u ximmmar. Ammocgepnoe oOasnenue. Bemep.
Atmocdeprnoe naBienue. KecconHass u BbicOTHast Oone3HH. LIMKIOHBI W AQHTHIMKIIOHBI.
AtmocdepHubie hpoHTHl. BeTpa u uX BUABIL: IIIKBaJI, CMEPY, aHTHUIIaccat, maccart, opus, ¢peH, 6opa,
CHPOKKO, MyCCOHBI, Tall()yHBI, yparansl, CMEpPYH, TOPHAJIO.

[lIxana Bogopra.

Bnasicnocmo 6030yxa. Bnaxuocts Bo3ayxa. [lcuxpomerp u 'urpomerp. Touka pocer. OGmaka,
ux (popmsl u pazmepsl. Tyman. Ocanku u ux tumnsl. Pagyra.

Hemoncmpayuu.  OOpa3upl pya, MUHEPAIOB U TOPHBIX MOPOJ, (pu3nyeckast KapTa Moayluiapuii,
aTJachl.

Kapter: Mopckux teuenuit, puznyeckue kaptel Mupa u Poccuiickoit @eneparum.
Buneodparments! u dotorpaduu 1no TemMe ypoka: cTpoeHue 3emid, 3eMJIETPSCEHUs, IyHaMH,
pa3IuYHbIE OKE€aHbl U MOps, aiicOepru, MOpPCKUE TEUEHMs, POJHUKHU, Teisepsl, o3epo baiikan,
KapCTOBbIE fBIIEHUS (CTAJaKTUTBl M CTaJarMuThl), aTMocepa U ee COCTaB, IUKIOHBI U
AQHTHUIMKJIOHBI, BUJIbI BETPOB, TYMaH, pajyra, OCaJIki pa3JIM4HbIX TUIIOB. Penpoaykuuu kapTuH -
. AiiBazoBckuil «JleBsatbiii Bas», U. JleButan «beper Cpenuzemuoro mopsi», M. umkun «Ha
Oepery Mmopsi», JI. Jlaropuo «Mope», A. PeuoB «Ha romybom mpoctope»; (parMeHTHI
My3bIKaJIbHBIX npousBeaeHuit - H. Pumckuii-KopcakoB «Caaxo», K. lebroccu «Mope», M.
PaBenp «Jloaka B okeaHe» u3 cOopHuKa «3epkana», I1. Yaiikockuii «Jlebennnoe ozepo», M.
Mycoprckuii  «CHerypoukay. [IpeBpaiiieHuss HepacTBOPHUMBIX KapOOHATOB KalbIMsl M MarHUs
(cpemHux coJsieil) B pacTBOPUMBIE THAPOKApOOHATHI (KHUCIbIE COJIM) W OOpaTHO — MpPUYMHA
00pa3oBaHMs CTAJaKTUTOB U CTalarMUTOB. MoaenupoBanue mapHukoBoro sddexra. [Ipubdopsr:
JUIs U3MEpeHust atMoc(hepHOro naBiieHus (O0apoMeTphl), IS U3MEPEHUs] BIAKHOCTH BO3IyXa
(TUTpOMETpHI).

Jlabopamopuvie onvimoi. 1.M3yuenne cocraBa rpanuTa. 2. MoaenupoBaHHe BBICOKOU
IJIOTHOCTH BOAbI MepTBOTrO MOpsl. 3. Pacimmpenne BoJibl IpU HarpeBaHUU.

[TpakTryeckas pabora Ne6«3yueHne KOIIeKIMH TOPHBIX TTOPOI»
[TpakTrueckast padota Ne7 « M3ydeHue xecTkoi BOABI U YCTPAHEHUE €€ KECTKOCTH
[Tpaktuyeckas pabora Ne§«l3yueHne napaMeTpoB COCTOSIHHSI BO3/lyXa B KaOMHETE

Maxkpomup. Hayka 00 okpy:xarwiueii cpeae. buocgepa.

}Ku3l-lb, RPU3HAKU IJHCUB0O20 U UX OMHOCUME/IbHOCHD. OCHOBHBIEC CBOWMCTBa >KHUBOTO
opraHu3sMa: CIUHCTBO XHMHYCECKOIO COCTaBa, oOMeH BCIICCTB, CaMOBOCIPOU3BECACHUC,
HACJICACTBEHHOCTb, UBMCHUYHNBOCTL, PAa3BUTHUC U POCT, pasapaXKMMOCTb, JAUCKPETHOCTh U

LEJIOCTHOCTh, 3HEPrO3aBUCUMOCTb.

JKuBBIE CHCTEMBI, KaK CaMOYMPABISIONINECS, CaMOPETYIHPYIONIUECS, CaMOOPTaHU3YIOITHECS
cucreMbl. Tpu Havana TepmoauHamMuku. [loHsTHE SHTpONIUN.

Ilpoucxoxcoenue ncuznu na 3emae. (OCHOBHBIE TUIIOTE3bI TPOUCXOKICHUS )KU3HU HA 3eMJie:

KpealluOHU3M, TUIIOTE3a CaMOIPOU3BOJILHOTO 3apOXKIACHUSI KU3HM W3 HEKHUBOTO, KOHIIEHIUS
OunoreHesa, runoTe3a MaHCIEPMUH.

I'umoTe3a MpOUCXOXKICHHS KU3HU MyTeM OMOXUMHUYECKOW 3BONIONUH (TUmoTe3a OmnapuHa—
XonaeitHa). Jluckyccus 0 BO3MOKHOCTH CYIIECTBOBAHUS BHE3EMHBIX IIMBIIIM3AIUH.
Xumuueckuii cocmaeg Kiemku. XAMHUYECKasi OpraHU3alus KIETKM HaA aTOMHOM — 3JIEMEHTHOM,
- ypoBHE. MakpoaneMmeHTsl. MukpossneMeHTsl. MOJeKylIspHbId  ypOBEHb XHWMHUYECKOU



OpraHM3alyi KIETKHU (MOJEKYJSApHBIA cocTaB KieTkH). Heoprannueckue coeMHEHUs KIIETKU.
Bona u ee pois. Munepanbhbie coini. OpraHudecKue BeIecTBa KICTKH.

Ypoenu opzanuzayuu yncuznu. Kierounslii ypoBeHb OpraHU3alMK KU3HU Ha 3emie. TkaHeBbIi
ypoBeHb. TUMbl TKaHel KUBOTHBIX (MUTENUAIbHASA, COCTMHUTENbHAS, MbIIlIEYHAas, HEPBHAs) U
pacteHuii (oOpa3zoBaTeNbHAs, MOKPOBHAs, OCHOBHAs W mpoBojsmias). OpraHHbI YpOBEHb.
Opranu3MeHHbI ypoBeHb. [1onmynsiMoHHO-BUA0BON YpOBEHb. BHOTr€O1eHOTUYECKHUIT YPOBEHbD.
buonenos. buocdepHslii ypoBeHb.

Ilpokapuomur u 3ykapuomet. 1IpoxapuoThl U SyKapuoThl. bakTepun U uX KiaccUpUKaus: Mo
dopme (OarmIIIBl, KOKKH, CIUPUIIIBL, BUOPHUOHBI), 110 TUITY TUTAHUS (CanpoUTHI, Tapa3HUThI), 10
OTHOIICHUIO K KHCIOpoay (a3poObl, aHa’poObl). OCOOCHHOCTH CTPOCHUS OaKTepuil U HX
KHU3HEeneATeNbHOCTH. Posib GakTepuu B MPHpOJE M KU3HU uenoBeka. [{manoOakrepuu (cuHe-
3eJICHbIE BOJAOPOCIH) U OCOOCHHOCTH UX CTPOCHUS U KHU3HEeAesITenbHOCTU. Posib nnanobakrepuit
B nipupoe. CTpoeHue KIeTKH 3yKapHOTOB.

Knemounana meopusa. Ilpocmeitmue. Bupycer. Kietounas Teopuss W €€ IOJOXKCHUS.
[Ipocreiimme: XIyTHKOBBIE, peCHHYHBbIC, aMeOOHuIHbIe. 3HAUCHHE MPOCTEHIINX B MPHPOIAEC U
JKU3HU uyenoBeka. Bupycel. CTpoeHue nu 0coOEHHOCTH JKU3HENEATEIbHOCTH BUPYCOB. BupycHbie
3a0oneBanusa uvenoseka. BUY u CIIMJ]. I'pudsl. Pons rpuboB B mpupojie U B XO034HCTBE
YeJI0BeKa.

Ilonamue oOuonozuueckou 3eontoyuu. Ieonwoyuonnas meopusa. llonstue OHUONIOrMYECKON
SBOMIIONMH. J[JTUTENbHOCTh, HEOOPATUMBIN XapakTep, HAIpaBIEHHOCTh 3BOJIONUU. OCHOBHBIC
HaIpaBJIeHUs dBONIOLMH. buonornyeckuit nporpecc. buonoruueckuii perpecc. AHTponoreHes u
€ro 3Talbl.

[Ipennocebuiku  co3pganHus  d3BOMOIMOHHOM Teopun Y.[lapBunHa. Jlormdeckas CTpyKTypa
JapBUHU3MA (M30BITOYHAS HHTEHCUBHOCTh Pa3MHOXKEHHMsI, 00ph0a 3a CyIIIEeCTBOBAHUE U €€ BUJbI,
ecTecTBeHHbIN 0TO0p).CUHTETHYECKas! TEOpHS 3BOIOLMU. MukposBosonus. BunoobpasoBanue
(reorpaduueckoe u  3Koyoruyeckoe).MakposBomonusa.  JIBMXKyIIME  CHIIBI  SBOJIIOIHH:
MYTalMOHHBIA IPOLIECC, MOMYNISILIMOHHBIE BOJHBI, M30JALUsA. DOpPMBI €CTECTBEHHOIO OTOOpa:
CTaOMIIM3UPYIOLIMH, ABUXKYIIUH, AU3PYTITUBHBIN.

Cogpemennvie Memoovl NOOOEPHCAHUA YCHOUYUCOCHU OUO2E0UEHO308 U UCKYCCHIEEHHBIX
IKocucmem

[Tonsitue sxocuctemsl. buoron. buonenos. buoceoyenos, cmpykmypa u 0cHogbl
@yukyuonuposanus. OTnuuns 6MOreoneHo3a oT skocucrTeMsl. HectaOuibHble 1 cTaOUIIbHBIE
AKOCHUCTEMBI. buozeoxumuueckue nomoku. Kpyeosopomsi sewjecmsa. llpunyunst ycmotiuugocmu
buozeoyero308. Hayunvie 0cHogbl cO30anus U N0OOEPAHCAHUS UCKYCCMBEHHBIX IKOCUCTEM.
IIpouzeoocmeo pacmumenbHOU U HCUBOMHOB0OUECKOU NPOOYVKYUU: NPOOIeMbl KOTUYecmea u
Kkauecmaa. Knacmephuiii n00xo0 kak cnocob 8occmanogienus 61u02eoxumMuieckux nomoKko8 6
UCKYCCMBEHHBIX dKocucmemax. AHmubuomuxu, necmuyuobl, CMumMyisamopvl pocma, y0oobperus
U ux npupooHwvle ananoau. [lpobrema ycmonuuugocmu 20poOCKUX SKOCUCEM.

Iuwesvie yenu. Ixonozua. Ikonocuueckue haxkmopol. Tunonorusi >KUBBIX OpPraHU3MOB
HKOCHUCTEMBI:  MPOAYLEHTbI,  KOHCYMEHTBI,  peayLeHThl  (campo@urbl).  ABTOTPO(BI.
I'erepotpodsl. [lonsiTHe 0 MUMIEBHIX (Tpoduueckux) memsx ouoreornenosa. [Iumesas nens. [[Ba
OCHOBHBIX THMa TPOPHUECKUX Iened — macTOMIIHbIE (LeNH BbleJaHHs) U JETPUTHbIE (LEHH
paznoxenus). [Tumesast ceTb. DKonornueckue NUpaMubl (YUMCICHHOCTH, OMOMACChl, SHEPTUN).
[TpaBuno 10 %. Ilonstue 00 skomoruu. OCHOBHBIE MPOOJIEMBI 3KOJOTHU. DKOJIOTUYECKHE
dakTopbl: abnoTHYecKre, OMOTUYECKHE, AaHTPOIIOTCHHbIE.

IKonozuueckue npodemvl cO6pEMEHHOCHU

buocdepa u ee rpanunpl. Konnenus sBomroruu 6mnocdepst B. M. Bepnanckoro. Hoocdepa.
Texnochepa. OcCHOBHBIE OJIXOABI B YUeHUH 0 Onochepe: sHepreTHIecKui,
OHOreoXMMHYECKHit, ”HPOPMAIMOHHBIHN, TPOCTPAHCTBEHHO-BPEMEHHOM, HOOC(EPHBIH.
buocgpepa: smanvi hopmuposanus u cyenapuu pazeumus. Akmyanvhvie IKos02U4ECKUe
npobnemvbl: 2100abHblE, Pe2UOHATbHbIE, IOKANbHbLE, UX NPUYUHBL U C1e0Cmeus. JKoio2udecKue
npobiemvl dHepeemuyeckou ompaciu. Anemepnamuenas snepeemuxa. Payuonanonoe



UCNONb308aHUE IHEP2UU U IHepeochepedcenue. DHepeemuyecKkas 6e30nacHocmb.
TpancnayuoHnanvHble npoekmol 6 0o1acmu IHepeemuru. Memoowvl usyyeHus cocmosaHus
oKpydscatoujeti cpeosvl. Mzmenenus okpyscaroueli cpeobvl, Kak CIMUMYL 015 pa36Umus Hay4yHbIX
uccnedosanuil u mexrono2ui. Ecmecmeenno-nayunvlie nooxoowvl K peuieHuio 9K0102U4eCcKux
npobiem, npupoodocobepezaioujue mexuonocuu. Mesrcoynapoomnsie u poccutickue npocpammol
peuteHUst IKOA02U4eCKUx npooiem u ux 3QphekmusHocmo.

IIpobnemuvt 0mxo0006 u 3azpaA3HeHUs OKPYHcaloueil cpeosl

IIpobnema ysenuuenus konuvecmsa omxo0o8. boimogvle, KoMMyHaNbHbIE, NPOMbBLULIEHHbLE
omxo0bl. CogpemenHble MmexHoI02UU cOopa, XpaneHus, nepepadomKu U ymuiu3ayuu 0mxoo0os.
1100x00b1 Kk cokpawenuro omxo008, be30mxoonvie mexHoiocuu. lcmounuxu 3aepsasHeHus
oKpyarcaroujetl cpeosl. Ilepcnekmugnvle mexHoa02UU TUKEUOAYUU NOCIEOCMEUN 3A2PAZHEHUSL
oKpyarcaroueti cpeovl. Pexynomusayus nousst u 600uwix pecypcos. Cucmemvbt 60000UUCHKIU.
Medicoynapoonvie npoepammsl no 0OpAUeHUI0 ¢ OMX0OAMU U COKPAWEHUIO B030eliCBUsL HA
OKPYIAHCAIOUYI0 CPedy, UX 3PHeKmusHoCb.

B3aumoceasv cocmoanusa okpyxcaroujeii cpeost U 300p06ba uenoseKa

Hezcpaoayus oxpyarcaroueti cpeovl. Ilpoepammvl MOHUMOPUH2A Ka4ecmea OKpydcaioueli cpeobi.
3aepsazuenue 6030YUIHOU, B00OHOU CPpedbl, NOYEbL, NPpUUUHBL U cledcmesusi. LLlymosoe 3acpsaznenue.
Dnekmpomaznumuoe gozoeticmsue. IIJ[K. Ycemouiuusocms opeanusma u cpeovl K cmpecco8uim
8030eticmeuam. 3abonesanus, Ces3aHHble CO CHUNCEHUEM Ka4ecmea OKpydcaloueli cpeobi.
Hnousuoyanvhvle 0cobeHHOCMU Op2aHU3Ma NPpU 8030elicmaul paxkmopos oKpyHcarowell cpeosi.
CospemeHnnbie MexHoI02UU COKPAWYEHUS. He2AMUBHO20 B030eUCMEUs PaKmMOopos OKpyxicarowel
cpedvl. Hayunvle 0cHO8bI npoeKmupo8anus 300p08oti cpedvl 0OUMAaHUs.

Hemoncmpayuu. BupneodpparmenTsl U poTorpaduu mo teme: mporecchl THHUEHUs, OpokeHue,
MPOLECCHl TUCCUMUIISILINM;, TPEICTABUTENN MPOKAPUOT U JYKAPHOT; OCOOCHHOCTH CTPOCHUS
BHUPYCOB, MPEACTABUTEIHN I[apCTBA TPUOOB, SKOJIOTHUECKUE CUCTEMBI, IPUMEPHI MTUIICBBIX IICTICH.
PactBopenune B BoJe XJIOPOBOIOpOAA (AMCCOIMALMS COJISIHOM KHUCIOTBI), pacTBOPEHHUE
KPUCTAJJIOB TIEPMaHTaHaTa KaJusl WM MEIHOTO KyIopoca B BOJIE, UCIIapeHue BOJbI, U y3ust
Maxy4ux BEUIECTB (OJEKOJIOHA) C TOPSAIICH JIaMITOUYKH HaKaIMBaHHs, HCTIAPEHHUE KAIUIH CIIUPTA C
GUIBTPOBAIBHON OymMaru wiv caneTku. PenpoayKinyu KapTHH BEIUKUX XYJI0KHUKOB HA TEMY
00XKECTBEHHOTO TMPOMCXOXKICHUS JKU3HU; PA3IUYHBIX MPUPOJHBIX HKOCHCTEM. TabnIuibl U
TUTAKATHI: «XWUMHYECKUNA  COCTaB  KIETKH», «ODBOJIIOIMOHHOE JPEBO  PACTECHUII»,
«OBOIOIIMOHHOE JPEBO KUBOTHBIX», «IBOJNIOIMOHHOE JPEBO MPUMATOB U YEIOBEKaY.
[Toptpersr A.W. Onapuna u Jx. b. Xonneitna, T.1lIBanna, J[.W. UBanoBckoro u 3. Jl>xeHHepa,
A.Tencmu, B. Cykauesa, O. I'ekkens, B.M.Bepnanckoro, Y./lapsuna. Ilnakatsl u Myisxu
OpPraHOB W CHCTEM OpPTraHOB pPACTEHMI, 4YeJOBEeKa W KMBOTHHIX. JleMOHCTpamusi mporiecca
dboTocuHTeE3A.

Jlabopamopuvie onvimul. 1. CoiictBa OenkoB. CBoiicTBa TrOKO3bl. CBOWCTBa caxapo3bl.
CaoiicTBa Kpaxmana.

IIpakmuyeckasn paboma Ne 9 «Pacno3nasanue opeaHuyeckux coeOuHeHut»

Ilpakmuueckasa paboma Ne 10. I3yueHue cTpoeHUs] PAaCTUTEIbHON U KUBOTHOM KIETKU
Ilpakmuuecxas paboma Ne 11 VIzydeHrne MUKPOCKOTTUYECKOTO CTPOCHHUSI )KUBOTHBIX TKaHEH
Ipaxmuyeckas paboma Ne [2. H3yuenue nosedenus npocmerux npocmeumux noo
MUKDOCKONOM 8 3a8UCUMOCTNU 0N XUMUYECKO20 COCMABA 800HOLL CPeObl.

Ipaxmuyeckas paboma Ne [3. Hzyuenue e3aumocesnzeli 8 UCKYCCMBEHHOU 3JKocucmeme —
axkeapuyme u cocmasieHue yeneu NUMmanusl.

Ilpaxmuyeckas paboma Ne [4. W3ydeHue OBITOBBIX OTXOAOB. Paspabomka npoexma
pazoenvHo2o coopa mycopa.

AOuoTHYeCKHE (PAKTOPHI H MPUCTOCOOJTEHHOCTh K HUM KMBbIX OPraHM3MOB
Ocobennocmu knumama Poccuu. 3ona apkmuyeckux nycmuoinv, myHop u
J1eCOmMYHOp. Kmumar Poccun. IlpupogHo-knumarndeckne 30HbI Poccuu: apKTHYECKHUX
MyCThIHb, TYHJP, JIECOTYH/p, Talru, CMEIIAHHBIX W IIUPOKOJIUCTBEHHBIX JIECOB, JIECOCTEIHA,
CTeneH, NOJYIyCThIHb, IyCTHIHb.



PazHooOpazue M NpHUCIIOCOONEHHOCTh JKUBBIX OPraHU3MOB K TOW WJIM HWHOM MPUPOIHO-
KJINMAaTHYECKOU 30HE.

Inexmpomaznumnan npupooa céema. CBeT. Pa3BuTHe INpenCcTaBICHUN O NPUPOJE CBETA.
DNeKTpoMarHuTHoe  m3nmydeHue. JlomHa  BomHbL — YacTtoTa — KoJIeOaHUHU. [Ixana
AIIEKTPOMArHUTHBIX BOJH. ,-JIy4H, peHTT€HOBCKOE H3JIy4eHHUE, YIbTPapHOIETOBOE HU3IyYCHHE,
BUJUMOE U3ITydyeHue, UHPpaKpacHOE U3ITyUYEHUE U UX POJIb B IPUPOJE U )KU3HHU YEIOBEKa.
Onmuueckue ceolicmea ceema. JIBoiictBeHHas npupoja ceera. @oToH. 3aKOHBI OTPAKEHUS U
npesnoMieHuss cBeta. OTHOCUTENBbHBIM MOKa3aTenab NnpeiaomiieHus. @akTopsl, BIUAIOIIME Ha
[OKa3aTelnb MPEJOMIIEHUS: MpPUpPOAA BEIIECTBA, TEMIEpaTypa, [UIMHA BOJHBI I1aJJAOLIETO
usnyuyenus. Pegpaxkromerp. ucnepcus, mudpaxius 1 UHTEpPepeHIus CBETa.

Ceéem u npucnocobneHHOCHMb K HEMY HCUGHIX OP2AHU3IMO6. BiMsHUE CBETa Ha OpPraHU3alUIo
JKU3HEHHOTO ILMKJIa opraHu3moB. buoputmel. ®otocunres. Knaccudukauus pacteHuil Ha
CBETONMIOOMBBIEC, TEHEMIOOMBBIE M TEHEBBIHOCIWBBIE. DPOTOTpOnM3M. 3HAUYEHUE CBETa  JJIsS
OpHUEHTALIMM JKUBBIX CYIIECTB B IPOCTPAHCTBE. DHOIIOMHHECHEHIUS U €€ pOoJib B JKU3HU
JKUBOTHBIX.

Buympennas snepzus makpockonuueckou cucmempt. TepMOJMHAMHKA U €€ TPOTHOCTUYECKOE
3HaueHue. BHyTpeHHss1 oSHeprus TepMoAuMHaAmMH4eckod cuctembl. llepBoe  Hauano
TepMoauHamMuKu. Teronepenada. TermonpoBoaHocTh. KoHBeKuMs: ecTeCTBEHHas U
IIPUHYNATEIbHAA. TennoBoe n3IydeHue.

Tennoeoe pasnogecue. Temnepamypa. Bropoe Hayaiio TepmMoauHaMuKy. KoinuecTBO TEMIOTHI.
Temnoemkocts. TemnoBoe paBHOBecue. TepMOAMHAMMUYECKHE CHCTEMbl TpPEX  THUIIOB:
M30JMPOBAaHHbIC, 3aKpbITBIE W OTKpbIThIE. TemiepaTypa, Kak MapaMeTp COCTOSIHUS
TEPMOJMHAMUYECKON CUCTEMBI.

Temnepamypa u npucnocod1eHHOCHMb K Hell HCUBLIX OP2AHUZMOE.

TepMoperynsauuss B KUBOW mpupone. Temmonpoaykiuus | Temiooraada. MeXaHUu3Mbl
TEPMOPETYIIALNU KUBOTHBIX U pacTeHuid. TemmepaTypa Tena 4eloBeKa U ee (PU3UO0IIOTUYECKas
ponb. Krnaccupukamuss >KMBOTHBIX TI0 TEMIEpAaTYpHOMY pEXKHMY Ha TOMOHOTEPMHBIC
NOWKUIIOTEpMHBIE M rerepoTepMHble. Kiaccudukanus opraHusmMoB MO  TeMIEpaTypHOMY
UMHTEpBaNly OOWTAHUS: 3BPUTEPMHBIE M CTEHOTEPMHBbIE. AKKIMMaruzauus. TemmeparypHbIil
PEXKUM.

Cmpoenue monekyavt u pusuueckue ceoiicmea 600vl. CTpOEHHE MOJIEKYIBI BOJbI. Bona kak
pactBopuTenb. (DPuU3MUECKHE CBOICTBA BOJABL: aHOMAaJbHas TEMIEpaTypHas 3aBHCHUMOCTb
IUIOTHOCTU BOJIbI; BBICOKOE MOBEPXHOCTHOE HATSKEHHE BOJbl; aHOMAJbHO BBICOKHE 3HAUEHUS
TEMIIEPATYP KUIIEHHUS U TUIABJIEHUS BOJIbI; BBICOKOE 3HAYEHUE TETNIOEMKOCTH BOJBI.

3HaueHue PU3NYECKUX CBOMCTB BOJIbI ISl IPUPOAIBI.

Inexmponumuueckana oOuccoyuayus. OCHOBHBIE IIOJIOKEHUS TEOPUU AIIEKTPOJIUTUYECKON
nuccormaruu (TO). DnekTpoauTsl U HedneKTpodauThl. Knaccudukaiys HOHOB MO pa3InYHBIM
OCHOBaHUSIM. MexaHU3Mbl JUCCOLMALUN JJIEKTPOJINTOB C Pa3HbIM THIIOM XHMHUYECKOW CBS3H.
Crenenb aekTpoauTuieckoi aucconuanuu. Coiau, KUCIOThl U ocHOBaHUS B cBeTe TO/I.
Pacmeopumocms. pH, kax nokazamenv cpedvt pacmeopa. PacTBOpUMOCTb U €€
KOJIMUECTBEHHAs] XapaKTepucTHuka — KoddduuueHT pacTBopuMocTU. MaccoBast g0
pPacTBOPEHHOI'O BELIECTBA B PaCTBOPE.

Bona xax amdonut. Ilonarue pH pactBopa. 3nauenue pH B npupone. 3nauenus pH
(U3UOTOTMUECKUX KHUIKOCTEH YeIOBEKa B HOPME.

Xumuueckue ceoiicmeéa 600vl. XUMHWUECKHE CBOIMcTBa BOAbl. B3ammomelicTBHe BOIBI C
MeTaJulaMHi. BzaumozencTBue BOAbl € OKcuaamu. ['muaparaums. B3aumopnencTBue BOIBI C
cossimu. ['uaponus. Pasnoxenue Boasl. [Torstue 00 anexTponuse u Goromse.

Booa - abuomuueckuii ¢pakmop 6 »ycuznu pacmenuii. Ponbp Bonbl B 6mochepe: KombpiOenb
KU3HU, cpela OOUTaHMS, YYAaCTHUK OHWOXMMHYECKMX IIPOIECCOB, YYAaCTHUK CO3JaHUs
OMOreo1eH030B, PETYIATOp KIMMaTa Ha IulaHeTe. [ MApOIu3 OpraHUYecKUX BEUIECTB B JKHMBBIX
opranusmax. Kiaccuduxaius pacTeHHil 0 OTHOIIEHHIO K KOJMYECTBY BOJBI B OKpYXarouieu
cpeze: ruaToGuThl, THAPOPUTHL, TUTPOPHUTHI, ME30PUTHI, KCEPODUTHI.



Conenocms, kak aouomuueckuit ¢pakmop. Comu. Kiaccupukamus coneir. HaumbGonee
pacIpOCTPaHEHHBIE KHCIIbIE comu, ux  npumeHeHue. JKectkocte Boapl. Comum  Kak
MUHepasiooOpasyromue BemectBa. Comu — abuornueckuit Qaxrop. IIpucnocobiaeHHOCTH
pacTEHUN M KUBOTHBIX K pa3IMYHOMY COJIEBOMY pexuMy. BiusHue conm Ha oOpraHusm
YeJI0BEKa.

Ilouea, kax abuomuueckuii pakmop. Ilonsatue o mouBe u Kiaccudukanus nous. [Iporecc
nouBooOpa3oBanus. Dpadudeckue (PaKTOpPsl Cpelbl M MPUCIIOCOOJICHHOCTh K HUM IKHUBBIX
OpraHu3MOB. 3HAYEHHE IIOYBBI B MPHUPOJE M KHU3HU 4YEJIOBEKA: Cpela OOUTAHMS KUBBIX
OpPraHM3MOB; 3KOHOMHYECKOE 3HAueHHUE, 00JalaeT IUIOJOPOJUEM, OKAa3bIBAET CYIIECTBEHHOE
BJIMSHUE HA COCTaB W CBOMCTBa Bcell ruppocdepbl 3eMiH, SBISETCS TJIABHBIM PETYISTOPOM
cocraBa atMocepbl 3eMiH, BaKHEHIIMI KOMIIOHEHT OuoreoleHo3a. [[BeTr m auarHocTHka
IIOYB.

Bbuomuueckue ¢haxkmopvt okpyscaroweii cpeovl. buotuueckue ¢akTtopbl. buoTudeckue
B3aMMOOTHOUICHHS] MKy OpraHW3MaMH: KOHKYpPEHIUS, XUIIHUYECTBO, CUMOMO3 (MyTYyalu3M,
KOMMEHCAJIM3M), Tapa3uTu3M  (3KTO- W DdHJomapasuthbl). [lpumepbl  OHOTHYECKHX
B3aMMOOTHOUIEHUH B IPUPOJIE.

Hemoncmpayuu. Buneopparmentsl u QoTtorpaduu mo TeMe: XapaKTepHbIE OHOTeOIEeHO3BI
NPUPOJHO-KIMMATUYECKUX 30H PoccuM; pa3BuTHE TPEACTABICHUM O TPUPOAE CBETA;
OMOIFOMUHECIICHITUS; TEIUIoNepeadya U TEeIUIONPOBOJIHOCTE; OMOTHYECKHE B3aWMOOTHOIICHUS
MEXIy OpraHU3MaMu;

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

[Toptpetsr: @. I'pumanbau, X. [toiirenca, O. ®penens, M. Ilnanka, [[x.Makcsemnna, B.B.
JokyuaeBa. Illkana snexrpoMarHuTHbIX BOJH k. MakcBemna. OTpaxeHue U IMpernoMIIeHHE
cBera. [lucmepcuu cBeta M OOpaTHBIM SKCIEPUMEHT IO «CMELICHUIO» IIBETOB. SIBiieHUE
mappakimuu.  JKuBble WM repOapHble JK3EMIUISPBl TPEICTAaBUTEIICH CBETONOOMBBIX U
TEHEBBIHOCIMBBIX pacTeHHi. PaboTa MpOTHB CHIT BHEIITHETO JAaBIICHUS 32 CUET PACIIMPEHHUS ra3a.
OnekTpu3anusi BOJbl. AHOMalbHas TeMIlepaTypHas 3aBHUCHUMOCTh IUIOTHOCTH  BOJBI.
Hucxomdmumii TOTOK XOJMOJIHOW M BOCXOAALIMU MOTOK TEIUION BOJBI. BBICOKOE MOBEPXHOCTHOE
HaTsDKEHHUE BOJbl. PacTBOPUMOCTH BEIIECTB B HEMOJSIPHBIX M TOJSIPHBIX — PACTBOPHUTEIISX.
[IpoBepka 3IeKTPONPOBOAHOCTH PACTBOPOB JIEKTPOIUTOB U HENEKTPOIUTOB. Onpeaenenne pH
pacTBOpa pa3IMYHBIX KUAKOCTEeW. B3anmoneiicTBue BOIbI ¢ MeTaulamMu. B3anmmopeicTBrue
BOJBI ¢ okcunamMu. ['uaponus comneil, 00pa3oBaHHBIX CHIIBHBIM OCHOBaHHEM U cl1ab0il KHCIOTOMN
1 Hao00poT. PacTenus pa3uyHbBIX TPYII MO OTHOIIEHUIO K KOJMYECTBY BOJABI B OKPYKArOIICH
cpezie ("KUBbIe WM repOapHbIe IK3EMILISAPHI).

[Tepexon cpenHelt comu B KUCIY0 U Ha000poT. [Ipurorosienne xecTKoi BOJbI U UCCIIEIOBAaHUE
ee coiicTB. [lomyuenue ruapokcokapboHaTa Meau (MajJaxuTa) U UCCIEeI0BaTh €T0 CBOMCTB.
Jlabopamopuvie onvimol. 1. Habmtonenne nntepdepeHIIMOHHON KapTUHBI HA MBUTHHOM TIJICHKE.
2.Habmonenue mudpakiuoHHON kapTuHbl. 3. HaOmrogeHuwe pacmpocTpaHEeHHS — BOJHBIX
PacTBOPOB 10 PACTEHUIO.

Ipaxmuuyeckas paboma Nel5 «H3zyuenue uzoopasicenus, 0a8aemoco 1UH30U»

Ilpakmuuecxas paboma Nel6 «Hccrnedosanue cpedvl pacmeopa coeli u COKa pacmeHuiLy
Ipaxmuuyeckas paboma Ne 17. I3yueHue cocTaBa rmoys

IIpocTpancTBO U Bpems

IlonsiTa  mpocTpaHcTBa M BpeMeHHU. [IpocTpaHCTBO M BpeMs B KIIACCHUECKOW MEXAHMKE
Herotona. AGcomotHoe npocTpancTBo. OJHOPOIHOCTh IPOCTPAHCTBA.

N3otponHOCTh mpocTpaHcTBa. MHepuuanbHas cuctema oTcuera W IepBblid 3aKoH HproTOHA.
[IpeoOpazoBanuss ['anunes ¥ OPUHIUN OTHOCUTENbHOCTH [ammies. AOCOMIOTHOE BpeMsl.
CrneuunansHas Teopusi otHocutenbHocTH (CTO). /IBa moctynara CTO u OCHOBHBIE CIENCTBUS,
BhITeKarole u3 Hux. O0mas Teopus orHocutenbHocTH (OTO). buoputmel. buopurmsl. Tursl
OMOPUTMOB: (pU3MOJIOTHYECKHE U HKOJNornueckue. [IpuMepsl pa3nuyHBIX THIOB OMOPUTMOB Y
pacTeHui U KUBOTHBIX. Doronepuoausm. buopurMsl yenoBeka. JJUCHHXPOHU3M.



Crioco6b1 nepenaun nH(GopMauu B kuBoil mpupoje. IlepBas u BTOpast CUTHaJIbHbBIE CUCTEMBI.
OOMeH uHpoOpManuell Ha pa3lIUYHBIX YPOBHSIX OpPraHU3ALUU KU3HU. Peaknuu MaTpUyHOTO
CHHTe3a (MpUHIMII KomIuieMeHTapHocTn). Paroumrtos3. Pednexc, Dromorus. Mudopmanus u
yenoBeK. BO3HUMKHOBEHHME U pa3BUTHE HOCUTENEW MH(pOpMALMU C JAPEBHEUIIMX BPEMEH /10
HAIIEro BPEMEHH. DBOJIIOLINS COBPEMEHHBIX HH()OPMAIIHOHHBIX PECYPCOB
Jlemoncmpayuu.
Buneopparmentsl u Qotorpaduu mo Teme: pasiWYHBIC TUIBI OMOPUTMOB Yy DPACTCHHHA W
KMBOTHBIX, COBPEMEHHbIE HHPOPMALIMOHHBIE PECYPCHI.
[TopTpeTsl «COB» M «’KaBOPOHKOB) - BBIJAIOIIUXCS JesITeeH HAyKH, JINTEPATYPhl U HCKYCCTBA.
Ta6muip! mo OuocuHTE3y OeKa, GarouuTosy, peIeKTOpHbBIE TYTH.

3amuTa uccejie10BaTeIbCKUX MPOEKTOB
BeinosnHenne 3KCnepuMEHTaIbHOM YacTH MCCIIEeN0BATENbCKOM paboThl, odopmileHHE pPabOThI.
Yyennueckass KOHPEPEHIHS M0 pe3yabTaTaM BBINOJHEHHBIX MPOSKTHBIX U UCCIEI0BATEIbCKUX
paboT AECATUKIACCHUKOB (MHANBUIYAIBHBIX WU IPYIIIOBBIX).

11 knacc

IHoBTOpenne kypca 10-ro kiacca
MHuoroo6pasue ecTeCTBEHHOTO MUpa: MEraMup, MaKpOMHP, MUKPOMUD.
BcenenHnas, ralakTUky, 3BE3/bl, COJIHEUHASI CUCTEMA: OCHOBHBIE MOHATHS M 3aKOHBI JIBUKEHHUS
HEOECHBIX Tell. 3eMiisl, ee CTpOeHHe U reojorndyeckue obOonouku. [loHsTHE O MUKpOMUpE U
HaHomupe. buocdepa. YpoBHu opranuzanuu xu3HH Ha 3emiie. buochepa um ee TpaHUIIBL
MonekynspHblii,  KIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA,  MOIMYJSLUOHHO-BUIOBOM,
OMoIIeHOTHYECKU W OMoc(hepHBIi ypOBHU OpraHU3alliu >KH3HH Ha 3emiie. DKOJIOTUYECKUE
CUCTEMBI: OCHOBHbBIE MOHATHUS (LIEMU MUTAHUS, MTUIIEBbIE MUPAMUJIBI, YKOJIOTHYECKUE (PAKTOPHI).
OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKON TEOPUHU IBOJIIOIUH.
EctectBenHblii ot6op u ero Qopmbl. Myrauuu u ux kiaccudukanus. Makpo- u
MaKpOAIBOJIOIHUA. DJIEMEHTBI TEPMOJIMHAMUKHU U TEOPUU OTHOCUTEIHLHOCTH.
Hayana repmoariHaMUKH. DJIEMEHTHI TEOPUU OTHOCUTEIBHOCTH.
Jemoncmpayuu. BuaeodparMeHThI U CIIAlIbI 110 TEME.

Mukpomup. Atoma. Beurecrsa
OcHogHbie ceedeHusn 0 cmpoeHuu amoma. DBOJIOLMS TPEICTABIECHUN O CTPOEHUH aTOMA.
Mopnenu crpoenus aromoB JIx. Tomcona u 3. Pesepdopna. IlocTynarsl KBaHTOBOW Teopuu
H.bopa. IIpoTOHHO-HEHUTpPOHHas TeopUs CTpoeHus aromHoro sapa Jl. lMBaHeHko wu
B.I'eitzen6epra. M3oTonbl. DnekTpoHHass 00o0JjiouKa aToma. DHeprerudeckue ypoBHU. [lonarue
0 DJEeKTpoHHOM oOnake. Ilepuoouueckuit 3axon. Omxpvimue JI.H. Menoeneesvim
nepuoouuecko2o 3axona. [IpeanocelIkKu OTKPHITHS IEPUOANYECKOr0 3aKoHa. [lepBble MONBITKU
KJaccu(uKauy XUMHYeckux snemMeHToB. OtkpbiThe (.M. MeHneneeBbIM MEepHOANYECKOTO
3akoHa. lleproaMYHOCTh B M3MEHEHUU CBOWCTB XMMHUYECKHX 3JIEMEHTOB M HMX COETUHEHUI.
[Tepuonuueckuit 3akoH B popmynuposke .M. MenneneeBa. CoBpeMeHHbIE NMPEACTaBICHUS O
NPUYMHAX NEPUOANYECKOTO HW3MEHEHUsI CBOMCTB XMMMUYECKHUX JIEMEHTOB U MX COEAMHEHUU.
CoBpeMeHHas GpopMyIMpOBKa MEPUOANYECKOTO 3akoHa. [lepuoanyeckas cucreMa XUMHYECKUX
AIIEMEHTOB, Kak Tpaduyeckoe oToOpakeHHWe mepuoguueckoro 3akoHa. CTpykTypa
nepuoandeckoi Tabnuipl. [lepuost (0oIbIINe U MabIe) U TPYMIIH (TIaBHBIE U TOOOYHBIE).
3nauenue nepuoouueckozo 3aKOHA U NEPUOOUYECKOU CUCMEMbl XUMUUECKUX ITEMEHMO08
J.H. Menoeneesa ona ghopmuposanus ecmecmeeHHOHAYUHOU KAPMUHBL MUDA.
[IporHocTuyeckass cuja M 3HAYEHUE TEPUOJUYECKOrO 3aKOHA M TEPUOJIUYECKOM CHUCTEMBI.
3HaueHUE NEPUOANUYECKOTO 3aKOHA U MEPUOJNYECKON CHCTEMBI XUMUYECKUX 3nemeHToB /[[. U.
MenaeneeBa 1715 pa3BUTHS HAYKU U IOHUMAHUS XMMHUYECKON KapTUHBI MHpa.
bnazopoonwie zaswi. bnaropoaHsle raspl, IPUYMHA HMX CYIIECTBOBAHUS B ATOMApPHOM
coctosiHuu. [IprmeHeHne 61aropoJHBIX Ta30B.
Honnaa xumuueckan ceéazv. VIoHb U UX KiaccuuKanus: 1o 3apsay (aHHOHBI M KaTHOHBI), 110
cocTaBy (TIpocThie U cloxHbIe). Cxema 00pa3oBaHUsI HOHHOM CBsi3U. VIOHHBIE KPUCTAITNYECKUE
pemeTku. XJI0pHa HaTpus — TUIIHYHBIA IPECTAaBUTENb COETUHEHUI C HOHHBIM THIIOM CBSI3H.



Kosanenmnasa xumuueckasa ceéa3p. KoBajleHTHas CBSI3b KaK CBSI3b, BO3HMKAIOIIAS 3a CYET
00pazoBaHUsl OOIMMX SJICKTPOHHBIX TMAp IYTEM IMEPEKPHIBAHUS JJICKTPOHHBIX OpOUTAIICH.
KpatHoctb koBaneHTHOU cBsi3u. OOMEHHBIE U JOHOPHO-AKIIEITOPHBIE MEXaHU3MbI 00pa30BaHUs
KOBAJIGHTHOHM CBsI3M. DiiekTpooTpurareabHocTh (D0). Kraccudukaius KOBaJEHTHBIX CBS3EH:
o D0 (nosisipHas 1 HenousipHas). Jumnomnu.

Memannwvt u cnaagvl. Memannuueckasa xumuueckasa ceazp. OOmue ¢uznyecKkue CBOICTBa
METaJUIOB: 3JIEKTPONPOBOAHOCTb, MPOYHOCTh, TEIJIOMPOBOIHOCTh, METAIUITMUECKUI Oeck,
wiactuyHocTh. CrutaBbl yepHble W nBeTHble. Cranb, 4yyryH. JlaTyHp, OpoH3a, MeENbXuOp.
Mertannuueckast cBsi3b. 3aBUCUMOCTD 3JIEKTPOIIPOBOJHOCTH METAJIOB OT TEMIIEPATYPHI.
Monekynapuo-kunemuyeckasa meopus. OCHOBHbIE TOJIOKEHUS MOJEKYISIPHO-KUHETHUECKOM
Teopuu. MneanpHplil ra3. YpaBHEHHE COCTOSHUS UICAIBHOTO Tas3a. Acpezammuuvle cOCHMOAHUA
eéeuecme. 1'a3000pa3Hoe cocTossHUE. 3aKOH ABOTAJpO M CIACACTBUSA M3 HETO. MOSpHBINA 00BeM
razoB npu H.y. Kuakoe cocrosHue BemecTB. TekydecTb. TBepaoe COCTOSHME BEIIECTBA.
Kpucrannnueckue pemieTky pa3HbIX THUIIOB JUIS TBEPAOrO COCTOAHHUA BemlecTBa. llonarue o
ma3me. BbICOKO- W HM3KOTEMIlepaTypHas IUla3Mbl U UX MpPUMEHEHHe. B3auMmHbie mepexosl
MEXJly arperaTHbIMU COCTOSIHUSIMU BEIIIECTB.

Ilpupoonwuii 2a3. IlpuponHblii Ta3, €ro COCTaB M HAIPABJICHUS MCIOJIb30BAHUS B KAuyeCTBE
TOIUIMBA M XUMHUYECKOro chiphsi. KonBepcuss Metana. CuUHTE3-ra3 U €ro UCHOIb30BaHUE IS
IIOJIyUEHUsI CHHTETHYeCKoro OeH3uHa U MeraHoja. [lpenenbHple U HelpeneabHbIE
yriaeBonopoabl. KauecTBeHHbIE peaklluy Ha KPaTHYIO CBsi3b. buoras.

Kuokue eewpecmea. Hegpmo. Hed1b, ce cocraB, pu3MUECKHUE CBOWCTBA M MPOUCXOXKJICHUE.
DKOJOTUYECKHE MOCIEICTBUS pa3iuBa He()TU U CIIOCOOBI OOPHOBI C HUMH.

[TomryTHeIid HedTsIHON ra3, ero cocrtaB. [Ipomeccel mepepa®oTku He)TH: pEeKTUPHUKAIHS U
KpekuHr. [IponykTsl nepepaboTku He(TH U UX UCIIOIb30BAHHE.

Teepooe cocmoanue esewecmea. Kuokue kpucmannvl.. Kpucrammmdeckue U amMopHBIC
BeniecTBa. [Ipu3Haku u cBoiictBa amoppHOCTH. OTHOCUTEIBLHOCTh UCTHHBI B XUMHU. Kuakue
KPUCTAILIBI U MX IPUMEHEHNE B TeXHUKE. OTHOCUTEIPHOCTh MCTUHBI B OMOJIOTHU U (PHU3UKE.
Knaccugukayua mneopzanuyeckux eeuwecmeé u ee omuocumenvnocms. Krnaccuduxarms
npUpoHBIX BellecTB. OpraHnueckre U Heopranuueckue Beuiectsa. M3omepus. Knaccupukanus
HEOpPraHMYEeCKUX BelecTB. [IpocTeie BemiecTBa: MeTalljlbl, HEMETallbl, OIaropogHbIe Ta3bl.
OTHOCHUTENBHOCTD JEJIEHUSI MPOCTHIX BEHIECTB HA METaNIbl U HEMETalIbl. AJUIOTPOIUS U ee
npuurHbl. CJOKHBIE BEIIECTBA: OKCHUJIbI, KHCIIOThI, OCHOBaHMs, COJU. OTHOCHTEIBHOCTH
KJIAaCCU(UKALUHU CII0KHBIX BEILIECTB.

Knaccugukayua opzanuueckux coeounenuii. OcoOEHHOCTH COCTaBa, CTPOCHHS U CBOICTB
OpraHu4ecKkux coeanHeHu. OCHOBHBIC TIOJIOXKEHHS TEOPUHM XUMHUUYECKOTO CTPOCHHS A.
bytneposa, @. Kekyie, A. Kynepa.

N3omepusa, kak  GyHKIMS XUMHUYECKOTO CTPOCHHUS HA TIPUMEpPE OSTUIIOBOTO CHUPTA U
TUMETHIIOBOTO dupa. [IpuanHbI MHOT000pa3us OpraHMYECKUX COSIMHEHUN.

Knaccudukanus opraHuyeckux COEIMHEHUH. YTIEBOAOPOAbI: allkaHbl, AaJKEHBl, AaJIKUHBI,
ajKagueHbl M apeHbl. Kilacchl OpraHM4ecKHMX COEIMHEHMH, MOJEKYJIbl KOTOPBIX COAEpIKaT
(YHKIIMOHATBHBIE TPYIIIBI: THAPOKCUIBHYIO, KAPOOHWIbHYIO, KapOOKCHIBbHYIO, aMHUHOTPYIIITY.
OTHOCUTENBHOCTD JIEJICHUSI OPTaHUYECKUX COCIMHEHUI Ha KIJIACCHI.

Ilonumepot. OCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMED,
MOJIMMEp, 3JEMEHTapHOE 3BEHO, CTENeHb nosimMepusanud. CrnocoObl MoyuyeHus! MOJIMMEpPOB:
peaxkuy NoJMMepU3alliy U TOJUKOHIeHcauu. bruononuMeps! u uX 61og0orn4eckast pob.
[Tnactmaccel. TepMoruiacTel W peakToruiacTel. [lpencraBuTenu muracTMacc W OOJIACTH UX
npumeHenus. Bomokna. [IpupogHbie (KHBOTHOTO W PACTHUTEIHHOTO TPOUCXOXKICHUS) H
XUMHUYECKHe (MCKYCCTBEHHBIC U CHHTETUYECKHUE) BOJIOKHA. [IpencTaBuTenu BOJIOKOH U 001acTH
uX mMpuMeHeHus. HeopraHudyeckre momMepbl, Kak BEeCTBa aTOMHON CTPYKTYPHI.

Cmecu, ux cocmag u cnocobwt pazoenenusn. IloHsTue 0 cMecH, Kak CHUCTEME COCTOSIIEH U3
Pa3IMYHBIX XUMHYECKUX BemecTB. Kiaccudukammst cMeceid o BU3yaIbHBIM ITPU3HAKAM (TOMO-
U TETEpOTEHHBIE CMECH) M MO arperaTHoMy COCTOSIHHIO (TBEpIble, JKHJKHE M Ta3000pa3HbIe



cmecn). CocraB cMeceii: MaccoBasi U 00bEMHAs 10U KOMIIOHeHTa cMecH. CriocoOb! pa3ieneHus
cmeceid. Jucnepcuvie cucmempt. [lonsarue nucnepcHoit cucteme. Knaccudukarus qucnepcHbIX
CHCTEM IO pa3MepaM JHCIEPCHOM (a3bl U arperaTHOMY COCTOSIHUIO TUCIIEPCHOHHOM Cpeibl U
qUcrepcHo ¢a3pl.  3HaueHue MJUCIEePCHBIX CHUCTEM B MPUPOJE, MPOMBIIUIEHHOCTH U
MIOBCEHEBHOM KU3HU uenoBeka. [ pybonucnepcHble CUCTEMBI M UX KiIacCH(pUKaus (CyCIeH3HH,
SMYNbCUH, a’3po3oiin). [IpuMeHeHMe 3TUX CHCTEeM B TEXHUKE U ObITy. TOHKOAMCIIEPCHBIE
(KOJUTOMIHBIC) CHCTEMBI, MX Kiaccudukanus (301 u renn). Koarymsnus. Cunepesuc.
Jlemoncmpayuu.

Buneopparmentst u ¢ororpadum mo Teme: HEOHOBas peKiaMa M aproHOBOM CBapKoii,
TUpKaOlied M BO3IYIIHBIX IIAPOB, 3alOJIHEHHBIX TIeueM, OallbHEeOJIOrMYecKHue paloHOBbIE
BaHHBI.  Pasznuunbie  (QOpMBI  MEPHOAMYECKOW  CHUCTEMbl  XMMHUYECKHX  DJIEMEHTOB
H.N.MenneneeBa. Iloptpers: JI. byabonpana, JI. Hunbcona, K. Bunkiepa, A. bytieposa,
®.Kekyne, A. Kynepa. Mogenn KpUCTAJUIMUECKUX PEHIETOK:  XJOpPUAA HATpus, HOJA,
VIJIEKUCIIOro rasza, anMasa, rpadura. O0pasibl MUHEpPAIOB U BELIECTB C MOHHBIM TUIIOM CBSI3U
(okcuja KaibLMs, PAa3JIMYHBIX COJIEH, TBEPABIX ILIEJIOYEH, TajguTa, KajblUTa); BELIECTB C
KOBAJICHTHBIM TUIIOM XUMUYECKOU CBS3H.

Konnekuuu: MeTanios, CIIaBOB; BEIIECTB U MATEPHAJIOB, IOJIY4a€MbIX HA OCHOBE MPUPOJIHOTO
ra3a; HeTb ¥ IPOAYKTHI ee nepepadoTKH; aMOp(HBIX BEIIECTB U MAaTepUAIOB; NpUOOPOB Ha
OCHOBE JKMJKMX KpHUCTAUIOB; HPOCTBIX M CIIOXHBIX BEIIECTB; IUIACTMAcC, BOJIOKOH,
HEOPraHMYECKUX IMOJMMEPOB (MHUHEpPAIOB U TOPHBIX MOPOJ); OPTraHMYECKUX COCAMHEHMIA.
Juddy3ns TymucThIX BEMIECTB C TOPAIICH JTaMIIOYKH HaKaTuBaHUs U 1uy3us IepMaHraHara
kanus wiu cynsgara menu (I1) B Boge.

[TprGopbl Ha OCHOBE HHU3KOTEMIEPAaTypHOU Ia3Mbl (ra30BbI€ JIa3ephl, IJIa3MEHHbIE NaHENIN
TEJIEBU30POB U T.1.)

[apocTepkHEBbIE M OOBEMHBIE MOJEIM MOJIEKYJ MEPBbIX MPEACTABUTENEH peaeIbHBIX
yriaeBonopoaoB, crpyktyp Oenka u JJHK. ®dusnueckue cBoiicTBa razoo0pa3HbIX (MporaH-
OyTaHOBas CMECh B 3KUTAJIKE), )KUIKUX (O€H3MH) U TBepAbIX (mapaduH) allkaHOB: arperaTHoe
COCTOSIHUE, pACTBOPUMOCTD B BOJIE.

['openue npomnan-0yraHoBoW cmecu (3axkuranka). OTHOIIEHUE MPENETbHBIX U HEMpeaeIbHbIX
YIJIEBOAOPOAOB K pacTBOpY IepMaHraHara kKaaus U OpoMHoi Boje. OOpa3oBaHue He(TAHOU
IJIEHKH Ha MIOBEPXHOCTH BOJBI.

OOHapy:XeHue HelpeeIbHbIX COeIMHEHUH B XKUIKUX He(TEPOIyKTaX.

[Tonryuenue nminactuueckoit cepol. Ilomyuenue 6enoro dpocdopa. Ilonyuenne AucTUIIIMPOBAHHON
BOJbl. OUMCTKa CMECH KPHUCTAUIOB JUXpoMaTa U NepMaHraHata kaiaus. OOpasibpl pa3iIuuHbIX
JUCIIEPCHBIX CUCTEM: 3MYJIbCUH, CYCIIEH3UH, a3p030JiU, I'efin U 30iu. [lonydyeHne KouiouaHoro
pactBopa u3 xjiopuaa xkenesa (IL). Koarymsuus noixydennoro pactsopa. Dpdext Tunaans.
Jlabopamopuvie onvimul. 1. KoHCTpyupoBaHHE TNEPUOAMYECKON TaOMHIBI XHUMHYECKUX
AJIIEMEHTOB C HCIOJIb30BaHUEM KapToyeK. 2. O3HaKOMJIEHHE C KOJUIEKIMSIMHM METauIoB U
CIu1aBoB. 3. BpoyHOBCKOe [BM)KEHME YacTHIl TYHIIM WM LIBETOYHOM MbUIbLII B Boje. 4.
[TpoBepka mpubopa Ui MOJYyYeHHMsS Ta30B Ha TE€PMETHYHOCTb. 5. YBEIUUEHHE JaBJICHUS
KHUJIKOCTU TpU ee ckaTuu. 6. CpaBHeHHE KOJeOaTeNbHbIX JBMKEHUN MOJEKYJ BOJBI U JIbJa C
nomouisto CBY. 7. BeimapuBanue pacTBopa MOBapeHHON coiu. PUIBTPOBaHUE IeTEPOreHHON
cMecu. OTcTanBaHme, Kak CIoco0 pa3/iesieHnusi CMeCei IeKaHTaIlMel U ¢ TIOMOIIIBIO JETUTEIbHON
BOPOHKHU. 8. O3HAKOMJIEHHE C IUCIIEPCHBIMU CHCTEMaMU

Ilpakmuuecxas paboma Ne 1. TlomydeHnue, coOupaHue U paclio3HABaHHE Ta30B.

XuMuYecKue peakiuu
Xumuueckue peakuyuu u ux knraccuurkayus. XUMHUUECKUE pEAKUUU WM XHMHUYECKUE
ABJICHUS, WX OTIWYMS OT (U3MYecKuX sBiIeHHH. Peaknuu 0e3 M3MEHEHHs COCTaBa BEIECTB:
AJUTOTPONM3ALMK U N30MEpU3alMK. Peakuny, uaymue ¢ '3AMEHEHUEM UNCIIa U COCTaBa BELIECTB!
COEIMHEHUS, Pa3IOKEeHUs, 3aMellleHns, oOMeHa. Peakuuu, MpoTeKaolye ¢ BBIACICHUEM WU
MOTJIOIIEHNEM TEeIJIOThI: 3K30- M JHJOTepMUYeckue. Jlpyrue mnpusHaku KiaccupUKanuu
XUMHUYECKHMX PEaKINil Ha mpuMepe cuHTe3a okcuja cepbl (VI): u3MeHeHue creneneit OKUCIeHus



3JIEMEHTOB, O0pa3yloOIIUX BEIIECTBA, MCIOJIB30BAaHME KaTaIM3aTopa, arperaTHoe COCTOSHUE
BEUICCTB, HAIIPABJICHHUE IIPOLIECCOB.
Ckopocmb xumuueckoit peakyuu. [1oHsATHE O CKOPOCTU XUMHUYECKON peakuu. ['oMoreHHsle U
TETEPOreHHBbIE pEaKUUU. 3aBUCHUMOCTb CKOPOCTM XHUMHYECKOM peakuuu OT IPUPOIbI
pearupyrouux BeIeCcTB, X KOHIEHTPAaUUU. 3aBUCUMOCTb CKOPOCTU pEaKLUU OT TEMIIEPATYpBHI.
[TpaBuno Bant-I'odda. 3aBucHMOCTh CKOPOCTH peakUUM OT IUIOIIAAM CONPUKOCHOBEHUS
BEUIECTB U HAIMUUS KaTaau3aTopa.
Oopamumocms xumuueckux peaxyuii. HeoOpatumble n obpatumbie peakuuu. CocTosiHUE
XUMHUYECKOTO PaBHOBECHUS JJIsl OOPAaTUMBIX PEaKIIUH.
[Mpunnun Jle-Illatense. CwmemeHne XWMHYECKOTO PaBHOBECHS OOpaTHMBIX pEaKkIui B
XMMHYECKOM IIPOM3BOJICTBE HAa IPUMEPE CUHTE3a aMMHUaKa.
Okucaumenwvno-eoccmanosumensvusie peakuyuu (OBP). Inexmponus.
Crenenb OKUCICHHS W ee ompeaeneHue mo ¢opmyne coeaunenus. [lonstue o6 OBP.
OxucauTeNb ¥ BOCCTAaHOBUTEIb, OKMCIIEHUE U BOCCTAHOBJICHUE.
DNEeKTPOIN3 PACIIIaBOB U PACTBOPOB HAa IPUMEPE XJIOPUAA HATPHUSL.
DIEKTPOIUTUYECKOE TIOJYyYEHUE aIFOMHHHS. [IpakTnueckoe NPUMEHEHHUE DIIEKTPOJIN3A.
["anpBaHOMIIACTHKA U TaJIbBAaHOCTETUS.
Xumuueckue ucmounuku moka. I'anpBaHNYECKUE 2JIEMEHTBI HA NpUMeEpE deMeHTa JlaHudis-
Sxo0u, UX yCTpOWCTBO M NMPUHIMUN ACUCTBUS. YCTpPOHCTBO OaTrapeiiku Ha NMpPUMEpPE CyXOro
LIEJIOYHOTO  3JIEMEHTA.  YCTPOWCTBO  CBHMHIIOBOTO  aKkKymyistopa. [anpBaHm3anms u
anexTpodopes.
Qu3zuka Ha cayxycde uenoeeka. AHTPONIOMETPHUS: H3MEPEHUE JUIMHBI M Macchl Teja,
CHUPOMETPUS M IKU3HEHHAss €MKOCTb JIETKMX. TeIsIoBble H3MEpPEHUs U TEeIUIOTEeparius.
W3MmepeHue apTepualbHOIO JIaBIICHUS. ['vnepToHMs W TUNOTOHUSA. YIbBTPa3BYKOBas
JUArHOCTHKA U Tepanus. JnekTporepanus. JlazepHas Tepanus. MarHuTHbIM pe3oHAHC U
pentrenoaunarnoctuka. darooporpadus. Tomorpadus
Jlemoncmpayuu.
[Tonydyenue 6enoro dochopa. 'openue pocdopa u pactBopenue okcuga ¢ocegopa (V) B Boze.
[Tonyyenue u paznoxenue runpokcuaa meau (I1). BzammonelicTBue xeneza ¢ pacTBOPOM
cynbdara meau (II). OmbIiThl, WLTIOCTpHUpYIOLIME MpaBwio beproie — oOpa3oBaHHe OcajKa,
raza WM ciaboro 3JIEKTPOJIMTA.3aBUCUMOCTh CKOPOCTH PEAKIMH OT NPUPOJIbI BEIIECTB Ha
IIpUMEpE B3aUMOJIEHCTBUS PACTBOPOB PA3JIMYHBIX KHUCJIOT OAMHAKOBOM KOHLIEHTPALIUH C
OJIMHAKOBBIMH TpaHyJaMU LMHKAa U B3aUMOJIEWCTBUE OJMHAKOBBIX KYCOUKOB MarHus, IIMHKa U
JKele3a C COJSHOM KHUCIOTOM. B3ammonelicTBue pacTBOpa CEpHOM KHUCIOTBI C pacTBOpaMu
THOCYJb(aTa HATPUs Pa3IMIHON KOHIIEHTpaluu. B3anmoaeiicTBue pacTBOPOB CEPHOM KUCIOTHI
U THOCYNIb(aTa HaTPUS IPU PA3TUYHBIX TEMIIEpaTypax.
OOpatumble peakIuu Ha MpuMepe monydeHus poaanuma sxkenesa (I1I) wm HaOGmomenus 3a
CMEIIIEHUEM DABHOBECHS II0 MHTEHCUBHOCTH OKPAacKd NPOAYKTAa pPEAKIUM INpPU H3MEHEHUU
KOHIEHTPAILlUU PEareHTOB U MPOJTYKTOB.
I'openue cepol, kak OBP. Mogens anekrponnsepa. Mopenb 31eKTPOIU3HON BaHHBI IS
MIOJIy4YEHUS AJFOMUHUA. Komnekuust Gatapeek. CBHHLIOBBIM akkymynsTtop. Poctomertp,
MEAMIMHCKUE BECBl, CIHUPOMETP, PTYTHBI U JJIEKTPOHHBIH TEPMOMETPBI, TOHOMETPBI
pa3IMYHbIX BUJOB, Ja3epHas yKa3Ka.
BuneodparmeHTs! 1 crnaiiibl Mo TeMe.
Jlabopamopuvie onvimei. 1. BnusitHue temrepaTypbl Ha CKOpocTh peaknnu okcuaa memau (I1) c
CEepHON KHCIOTOH. Pa3nokeHune mepokcuaa BOAOpoJa ¢ MOMOIIBI0 okcuaa mapranua (1V) , a
TaK)Ke Karajasbl celporo kaprodens. 2. BeirecHeHne Mean u3 pactBopa cyiabgpara menu (I1)
HKEIIE30M.
Ilpakmuuecxas paboma Ne2. 3ydeHne XUMUYECKUX PEaAKIUH.

310poBbE

Cucmemamuueckoe nonodxcenue 4e106eKa 6 Mupe HcueomHbalx.



Buonornveckass kinaccudukanus yenoBeka. lIpAMOXOXXKIAEHHWE M €ro BIUSHHE Ha CKeJeT
yenoBeka. Pyka — opraH u mpoaykr Tpyna. PasBuTue uepena M rojloBHOTO MO3ra YeJIOBEKa.
IlepBas 1 BTOpas CUTHAJIbHBIE CUCTEMBI. buoconnanbHas pupoia YeIoBeKa.

I'enemuxa uenoeexa u memoovl ee usyueHus.

OcHOBHbBIE NIOHATHS T€HETUKU: HACJIEJCTBEHHOCTh, U3MEHYMBOCTb, T'€H, XpPOMOCOMBI, MyTalllH,
I€HOM, T'€HOTHUII, (PEHOTHUII, TOMUHUPYIOIINE U PELIECCUBHbIE TPU3HAKKU. | €HOM uenoBeka u ero
pacumdposka. [IpakTuyeckoe 3HauE€HHE H3YYEHHUS T€HOMAa dYeloBeKa. MeToabl H3y4YeHUs
IEHETUKU YeJIOBEKAa: TIeHEeaJOrMuecKuil, OJIM3HENOBbIH, LUTOreHeTHueckuil. I'eHeTHueckue
(HacyeICTBEHHbIE) 3200JIEBaHUS YEIIOBEKA.

@u3zuxa uenoseka. Ckener ¢ TOUKHM 3peHUs (PU3MYECKOro NOHATHUS o priyare. KpoBoobOpaieHue
B CBETE€ THAPOJUHAMUKHU: MyJbC, KpoBiHOE AaBieHue. Jnuddysus, kak ocHoBa GpopMUpOBaHUS
NEpBUYHON M BTOPUYHOH MOYM B IOYKAX, a TaKkKe ra3ooOMeHa B TKaHSAX WU JIETKHUX.
TepMoperynsauuss ¢ HNOMOIIBIO KOXXKHU IYTEM TEIUIONPOBOAHOCTH, KOHBEKIMH, HU3JIy4E€HUS U
WCIIApEHUs BOJBI. DJIEKTPOJUHAMHUYECKAs IPUPOJA Iepefadyn HEPBHBIX UMYJIbCOB. OnTudeckas
cucTeMa 3peHusi. AKycTU4YecKast CUCTEMa CIIyXa M rojocoodpa3oBaHue.

Xumusa uenoseka. XUMHYECKHH COCTaB Tejga YEIOBEKAa: DJJEMEHTbl W BEUIECTBA, HUX
kinaccupukanus ¥ 3HadeHue. Boma, ee ¢yHkuumu. BomgHblii OamaHc B OpraHu3Me YeIOBEKa.
MuHepanbpHble BELIECTBA U MX POJb B JKU3HEAEATEIHOCTU OpraHu3Ma uyesoBeka. 3a0oyeBaHus,
CBSI3aHHbBIE C HEIOCTATKOM MJIM U30BITKOM HEKOTOPBIX XMMHMUYECKHUX 3JIEMEHTOB B OpPIraHU3MeE
4eJI0BEKA.

Bumamunwpr. Victopusi OTKpBITUS BUTaMUHOB. BuTaMuHbI, Kak OMOJIOIMYECKH AKTUBHBIE
BemiecTBa.  boie3HM, BbI3BaHHBIE HEOCTATKOM WJIM HM30BITKOM BUTAMUHOB: aBUTAMHHO3BI,
TUIIOBUTAMUHO3bI, TUIIEPBUTAMUHO3BL.

CytouHas NOTpeOHOCTh YeIOBeKa B BUTAMMHAX U UX OCHOBHbIE (DYHKIUH.

Knaccudukanuss ButamuHOB. BomopactBopuMbie BHTaMuUHBI Ha mpuMepe ButamuHa C.
JKupopacTBopuMbIe BUTAaMUHBI HA IPUMEPE BUTAMHMHA A.

Topmonui.

HepBHast 1 rymopalibHasl pEryJsiliMM MPOLIECCOB KUZHEACITEIBHOCTH OpraHu3Ma.  ['OpMOHBI,
KaK MPOAYKTHI, BbIpaOaThIBa€MbIe JKejle3aMi BHYTPEHHEH CeKperuu.

Knaccugukarus ropMOHOB 110 jkej1e3aM, KOTOpbIe UX MPOAYLHUPYIOT U IO XMMUYECKOH MpHpoie.
CaoiicTBa ropMOHOB. WHCynuH, Kak TOPMOH O€NKOBON MPHUPOABI.  AJpeHalINH, KaKk TOPMOH
AMUHOKHUCIIOTHOW TPUPOJBI. CreponHbple TOPMOHBI Ha IPUMEPE IOJOBBIX. I'unep- u
runoyHKIUS JKEJIE3 BHYTPEHHEN CEKpEInu.

Jlexapcmea. Kpatkue cBeneHUs 0 3apOoXKJIeHMM M pa3BUTuUH (hapmakonoruu. Knaccudukanms
JIEKapCTBEHHBIX CPEJICTB IO arperaTHOMY COCTOSIHMIO: JKUIKUE (pacTBOpBI, HACTOM, OTBApHI,
MUKCTYpBbI, 3MYJIbCUH, CYCIIEH3UU U Jp.), TBEpAble (IOPOLIKHU, TAOJIETKH, MWIIOIH, Karcybl),

MATKHE  (Ma3u, JIMHUMEHTBHI, TAacThl, CBEYH). Anxkanoupsl. BaknuHsb!.
XuUMHOTepaneBTUYeCKe TMpenaparbl. AHTHOMOTHUKH. Hapkotudeckue mnpemnaparTsl.
Hapxomanust u ee mnocnenctBus. ONTUMaIbHBIM PEXUM MPUMEHEHHUS JIEKAPCTBEHHBIX
Mpenaparos.

300poswiii 00pas sncuznu. Pu3ndecKue 310pOBbE U €ro KpuTepuu. IIcuxuueckoe 310pOBbE U €ro
kputepun.  HpaBcTBEHHOE 370pOBbE M €r0 KPUTEPUH.  TpU OCHOBHBIE COCTABIISIOIINE
3I0pOBOr0O 00pa3a >KM3HU: PEKHUM [HS, NMPaBUIbHOE NUTaHHe, (pU3Mueckas aKTHUBHOCTb U
3aHsATHE cropToM. MDakTopbl, BIMAIOIIAE HA 3J0POBBE YEIOBEKAa: OKpYy)KawoIlas Cpena,
npoduIaKkTUyeckas BaKUWHAIUS, CTPECChbl, BPEIHBbIE MPUBBIUKU.  AJIKOTOJU3M U €ro
nocneacTsus. Hapkomanus U ee ocaenCTBUS.

Qu3zuka Ha cayxycoe 300p06ba YenoeeKka. AHTPOIIOMETPHUS: UBMEPEHUE JUIMHBI U MAacChl TeNa,
CIUPOMETPUS M JKU3HEHHAsT €MKOCTb JIETKMX. TeIoBble H3MEpPEHHS U TEIUIOTEpAIus.
W3mepeHne apTepualbHOrO JaBIEHUA. [ MIEpTOHUS M THUIIOTOHMS. VYapTpa3BykoBas
JUAarHOCTHKA M Tepanus. ODnekrtporepanus. JlasepHas Tepanus.  MarHuTHbIM pe3oHaHC U
pentreHonuarsoctuka. dmooporpadus. Tomorpadus

Coepemennvie MeOUUUHCKUE MEXHOI02UU



300posve uenosexa: cucmemmwlil nooxoo. Hopmanvnas gusuonoeus yenogexka. Ocobennocmu
DYHKYUOHUPOBAHUA ObIXAMENbHOU, KPOBEHOCHOU U OPY2UX CUCTNEM OP2aHUu3Ma.
QusuonocuyecKue NOKA3amenu Opeanu3Ma Yeio8exka u ux HopmaivHoe sHaveHue. Meouyunckue
MexXHON02UU OUACHOCMUKU 3a00]1e8aHUll. Bo3modcHocmu u nepcnekmugbl Memooos
npogunaKmuKy, mepanuu U 60CCMAaHos1enus opeanusma. Ilooxoowvl k noswviulenuo
aghghexmuenocmu cucmemvl 30paBoOOXPAHEHUSL.

Hughexyuonnwie 3a601e6anusn u ux npoguiakmura

Hnghexyuonnsvie 3abonesanus u ux 6o3o0youmenu. Cnocodowl nepedayu uH@peKyuoHHbIX
3ab01e6aHull U COyUanbHbIE PaKmopwsl, CnocoocCmaylowue ux pacnpocmpanenuio. Ummynnas
cucmema u npunyunsi ee pabomol. OcobenHocmu HYHKYUOHUPOBAHUS UMMYHUMEMA ) PASHBIX
epynn nacenenus. Cnocobvi npogurakmuky uHGeKyuoHHuIx 3aboneeanuil. Bakyunayus.
Hanpaenennocmo meouyunckux npenapamos 0is 60pbowl ¢ UHGEKYUOHHBIMU 3A00NBAHUAMU.
Ilpobnema pazsumus ycmouuugocmu 6030youmernetl 3aboneeanuil. MexicoynapooHvlie
npocpammul o bopvboe ¢ UHGEKYUOHHBIMU 3AO0NEBAHUIMU.

Hayka o npagunvhom numanuu

Memabonusm, kax obMeH ewjecmeom u sHepeueli Ha yposue opeanusma. Ipunyunovl
@yHKyuonuposanus nuwesapumenvhou cucmemul. Kauecmeo npodykmoe numanus ¢ mouxu
3penusl SHepeemu4eckol YeHHOCIMU U COOePIHCAHUSL NOTIe3HbIX U BPEOHbIX 8eujecms 3HaueHue
cOANanHCUpoOBarnHO20 NUMAHUsL 01 NOOOePIHCanus 300poswvs. luwesvie 0obasku. nonesnvie
ceoticmea u noboyHvle 3¢hghexmul ux UCnoNb3068aHUA. [[uemsl U 0COOEHHOCMU UX NPUMEHEHUS.
Hemoncmpayuu. Tabmuupl, BuaeopparMeHTsl U ciaiiapl o teme: Ckener venoBeka. Myrspk
«Topc uenoseka». Mogens monekynsl JIHK. Moaenu rnasza, yxa, Mo4kyd, HEPBHOM CHCTEMBbI
yenoBeka, koxku.  Ckener uenoBeka. M3MepeHuWe Iynbca, MaBJICHHS, OCTPOTHI 3PCHHS,
TEeMIepaTyphl Tena.

Komnekmuu: BUTAMUHHBIX [PEMApaToOB, MEAUIUHCKHX TOPMOHAIBHBIX IPENaparos,
JIEKapCTBEHHBIX (DOPM pa3IMYHOTO arperaTHOro0 COCTOSHUS, JIEKAPCTBEHHBIX (OPM Pa3IUYHOTO
CIIeKTpa JeWcTBUsA. BuypeToBas W KCAaHTONPOTEWHOBAS PEAKIUU I IMpernapara HHCYJIHHA.
[TopTpeTh! BBIIAIONINXCS YUCHBIX, BHECHINX 3HAUYUTENbHBIN K1aa B papMakonorui. Pocromerp,
MEJWIIMHCKUE BECBI, CIIMPOMETP, PTYTHBIH W OJCKTPOHHBIA TEPMOMETPBI, TOHOMETPHI
pa3IMYHBIX BUJOB, Ja3epHas yKa3zKa

Jlabopamopnvie onvimul.

1. M3ydyeHre MHCTPYKIMH MO MPUMEHEHHUIO alTEeYHBIX MpenapaTroB BUTaMUHOB. OmpeaeneHue
pH pactBopa Butamuna C. 2. Onpenenenue pH cpeas pacTBopa acriuprHa

Ipaxmuuyeckas paboma Ne 3. Hccredosanue nponopyuoHaibHOCmu coOCmMEeHH020 payuona
NUMAHUSA, NPOBEPKA COOMBEMCMEUS MACCLL Meld 803PACMHOLU HOpMe.

Ipaxmuuyeckas paboma Ne 4. Humepnpemayus pe3yismamos 06we20 anaiusza Kpogu u MOUu.
IIpakmuyeckasn paboma Ne 5. O1ieHKa WHAWBUIYAIBHOTO YPOBHS 3/I0POBbSI.

Ilpakmuueckasa paboma Ne 6. OrieHKa GMOJIOIMYECKOTr0 BO3pacTa

CoBpeMeHHOE eCTeCTBO3HAHME HA CJIyK0e Ye/I0BeKa
dnemenmapnovt au Inemenmapuvie yacmuywvt? IloHstTue o (U3MKE BBICOKMX HHEPIHM.
JIMHEeNHBIN YyCKOPUTENb 3JIEMEHTAPHBIX YaCTHUL, aAPOHHBIN KOJIIANIED.

Jlenenue aTOMHOrO siipa: NPOTOHBI, HEUTpOHBL. DyHIaMEHTAJIbHbIE YACTUIBI: JIEITOHBI U
KkBapku. PoTOHBI. bO30HBI. AHTUYACTHLIBI.

Bboavwoit aoponunsit konnaiidep. MOHTaX U yCTaHOBKA OOJIBIIIOTO aIpOHHOTO KOJUTaiiepa.
IIpunuun neicteua koswtainaepa. Ilpoucxoxaenue maccel. bo3on Xwurrca. IIpoucxoxaenue
Bcenennoi. AHTUMHD.

Dnepzemuka u Inepzocoepescenue

IIpobnemel snep2oobecneuenus: HayuoHanbHble, peUOHANbHBIE, IOKAIbHbIE. 3AKOHb
coxpaHenus maccwl u dHepauu. IIpakmuyeckoe npumeHeHue 3aKk0H08 coxpanenus. Buovl
snepauu. Ces3b maccul u suepeuu. INeKmposnep2us u cnocoowl ee nonyuenus Ilomyuenne
IIEKTPUYECKOTO TOKA C IIOMOILBIO JIEKTporeHeparopa. HerpaauunonHas sHepreTuka.
Tennosvle u cuopoanekmpocmanyuu. OCHOBHBIE TIOHSATUS aTOMHOM SHEPreTHKH.



PagnoaktuBHOCTB. SnepHbIE peakiiuu. ATOMHAs CTaHIMS U IpuHIHI ee pabotbl. ADC Ha
OBICTpBIX HeWTpoHaX. Pagnonsoromusie Tepmodnekrpuueckue reaeparopsl (PUTEI n), npunnmmn
ux neictBus. OOnacTd NPUMEHEHUS aTOMHOUM SHEPTETUKH. 0epHas dHepeemuKa u
nepcnekmussl ee UCnolb308anus. IHepeonompebieHue u 3Hep2o3phekmusHocms.
Ilpooosonvcmeennasa npoonema u nymu ee peuwienus. 'eorpadusi rosoga M €ro NMPUUMHBL
OcHoBHbIe HanpaieHHs B perieHnu [Ipo10BoIbCTBEHHOM TPOOIEMBI:

- HUCIIOIb30BAaHUE XHMMHUUYECKUX BEIECTB (y10OpeHus, peryisTopsl pocrpa, (HepoMOHBI,
MECTHUIIH/IbI, PETIeIUICHTHI);

- CO3/1aHHE HCKYCCTBEHHBIX IIPOJYKTOB MIUTaHUS; - METO/IbI CO3/1aHUS
BBICOKOITPOU3BOIUTENIbHBIX COPTOB PACTEHHUM U MOPO]I ’KUBOTHBIX.

OcHogvl buomexnonozuu

[TonsiTrie GMOTEXHOJIOTUH, KaK MPOU3BOAUTEIHHON CHIIBI O0IIECTBA, UCIONb3YIOIIEH KUBBIC
OpraHu3Mbl 1 OMOJIOTHUYECKHE MPOIECCHI B TPOU3BOACTBE. TpH ATara CTaHOBICHUS U Pa3BUTHUS
OMTEXHOJIOTUU: pPaHHssA, HOBAs U HOBeHasA. Tpaduyuonnas OuomexHoi02us: npouU3800CnE0
nPoOyKmMos numanus, nepepabomka omxo0o8. Monexyasapnas ouomexuonozus. Cmpykmypa u
@yHryus Hykreunoguolx xkuciom. Cunmes denxa. Knemounas unoicenepus. I'ennas mepanusi.
Ipumenenue buomexnono2uu 6 30pasooOXpaHeHul, celbCKOM X03AUCMEe U OXpaHe OKpyicaroujeti
cpedwbl. I'ennas nnxeHepus. ' eHHOMOIU(PUITPOBAHHBIE OPraHU3MbI U TPACHCTEHHBIE
npoayktel. Kiierounas nnxkenepus. Kinonuposanue.

OMOpHOHaANIbHBIC U CTBOJIOBBIE KIIETKU. bronoruueckas nHx eHepus, Kak METOJ1 UCIOIb30BaHUS
MHUKpPOOPTraHU3MOB B KayecTBE OMOPEAKTOPOB JJisi IMOJYYEHUS MPOMBINUIEHHON NpPOAYKIIHH.
OcHOBHbBIEC HAmNpaBJICHHs KCIIOJIb30BaHUS (DEPMEHTATUBHBIX MpoleccoB. MMMoOUIM30BaHHBIC
bepmeHThl. Muposoii pvinok buomexuonozuil. Ilepcnekmugvl pazeumus poccuiCKo20 cecmenma.
Hanomexnonozuu u ux npunoiicenue

Hanouacmuywel 6 dcusoti u nexcuou npupooe: pasmepsl, munvl CmMpyKmypwvl, YHKYUOHANbHAS
3Hauumocms.  OcobenHocmu — Quzuueckux  u  XUMUYECKUX  CBOUCME  HAHOYACHUY.
Camoopeanuzayus. Memoovl nonyuenuss nanouacmuy. MemoOsl usyuenus HAHOMAMEPUAIOS.
Koncmpyuposanue nanomamepuanos. Hogvle mexnonozuu, cmposwuecss Ha UCNOIb30BAHUU
Hawowacmuy u Mamepuanos, noxydyaemvlx u3 Hux. lIoHATHE O HAaHOTEXHOJIOTHUH, Kak
YIPaBIEMOM CHHTE3€ MOJIEKYJISIPHBIX CTPYKTYp. /[[Ba 1moaxona B HAHOTEXHOJOTHM: «CBEPXY
BHU3» U «CHU3Y BBepx». MouekyaspHblii cuHTe3 u camocOopka. Hanockonuueckoe
BbIpAIllMBaHNE KPHUCTAJIOB M  IMOJMMEPU3MNLUA. YTiepojaHble HaHOTPYOku. CuHHepreTHka.
Bausnue nanomexnonoauil na pazeumue mexHuku. IKo102udecKull dcnekm HaHomexHoaA02Ul.
Quzuka u Ovim. HarpeBarenbHble W OCBETHTENbHblE NpUOOpHL. Pa3HOBUAHOCTH Jlami:
HaKaJMBaHUS, FaJOreHHbIE, TIOMUHECIEHTHBIE, CBETOAHOIHBIE.

MuxkpoBonHoBast neys (CBY-1nieub) U IpUHLHUII €€ paboThI.

KuakokpucTaquiMueckue 5KpaHbl M JUCIUIEH, HUX YCTPONCTBO. OJIEKTPOHHBIM TEPMOMETP.
Jomamnue po6otel. Panuonepenatunku v pagvonpueMHUKH. [IpuHIMNuanbHoe ycTpoicTBO
TeneBu3opa u teneBuaeHus. CIlyTHUKOBAs U COTOBAs CBS3b.

Xumun u 6vrm. Morouue u yuctsmue cpeacrsa. I[loBepxHocTHO - akTuBHBIE BemiecTa (ITAB).
OrbenuBarenu: XuUMUYecKHe U ontudyeckue. WHcekTuumasl - cpeictBa Juisi OOpbOBI ¢
HAaCEKOMBIMU. XHUMHMUYECKHE CpEeACTBa TMTMEHbl M KOCMETHKH. [luiieBble m00aBKH, HX
MapKUpPOBKA.

Cunepzemuka.

[TonsiTue O cHUHEpPreTMKe MW CaMOOpPraHM3alMM OTKPBITBIX cHucTeM. OOIume NpPUHIUIBI
cuHepreTuku. Touka Oudypkanuu U arTpakT. Pois cCHHEpreTHKH A W3YYSHUS TMPUPOTHBIX U
COLIMANBHBIX  siBIeHUN. CTpyKTypUpOBaHHME MATE€PHAILHOTO MHpa U €ro H3y4yeHHe
CHeLHATbHBIMU pa3/ielaMu (PU3UKH.

@DopMBbI IBUKEHUS] MATEPHH.

Ecmecmeosnanue u uckyccmeo. 30710TO€ CEUEHUE U €0 HCIOJIB30BAHME B IIPOU3BENEHUSAX
apXUTEKTYpPHBI, KUBOMKUCH, CKYIbNTYphbl. [locnenoBarenbHocTh PUOOHAYYH, €€ IPUMEHEHHE B
UCKYCCTBE. PacnpocTpaHEHHOCTb TpaBHja 30JI0TOTO CEYEHHUS M  IOCIEA0BaTEIbHOCTH



O®uboHayun B KHUBOH MPHPOJE. buonuka u apxurekrypa. B3anMonpoHUKHOBEHUE
€CTECTBO3HAHMS U UCKYCCTBA.

Jlemoncmpayuu.

Ta6muipl, BUugeodparMeHTsl U poTorpaduu 1Mo Teme.

[Moptpersr: k. Yensuka, I1. Xurrca, JI.LM. Jlenepmana, M. Dapaneii, A.A.bekkepens, M.
Cxunanosckasa-Kropu, JI. Meiitaep, O. ['ann

Jlabopamopnvie onvimul. 1. I3MepeHne napameTpoB KUCTH PYKH

Ilpaxmuueckas paboma Ne 7. 3yuenue siBICHUsSI JIEKTPOMAarHUTHOW MHIYKIIHH.

IIpaxmuueckas paboma Ne 8. VI3ydenue 3010Toro cedeHust Ha pa3InIHBIX 00BEeKTaX.
Bxuaa coBpeMeHHbIX YueHbIX B popmupoBanue EHKM

Wzyuenue Ouorpaduu COBpPEMEHHBIX POCCHUMCKHMX YdeHbIX. OIlleHKa BKJIaJa COBPEMEHHBIX
poccuiickux ydeHbix B popmupoBanne EHKM. [Tocneqnue OTKpBITHS B 001aCTH €CTECTBEHHBIX

HayK.

TeMmaTH4ueckoe IJIAHUPOBAHME C YKa3aHUEM KOoJIHYECTBA YaCoB,
OTBOJAMMBIX HA OCBO€HHE KAXKI0H TeMbl

10 kanacce
Nei/m | HaumeHoBaHue pa3zernia u TeM Yacer | I[1/p | Kip
I Beenenue 1
1 EcrecTBO3HAaHME M METO/IBI TO3HAHUS MUPa 13 4 -
I Meramup OcBoe€HHE KOCMOCA U €r0 POJib B )KU3HU 8 1 -
9eJI0BEYEeCTBA
\Y O60n0uku 3emnu: nurocdepa, ruapocdepa, atmochepa 12 3 1
V Maxkpomup. Hayka 00 okpyxaronieit cpene. buocdepa 17 6 1
VI AbuoTtrueckue GpakTopbl U MPUCTIOCOOIEHHOCTh K HUM 14 3 -
KUBBIX OPTaHU3MOB
VI IIpocTpaHcTBO M BpeMs 2 - -
VI 3ammra UCcCIeoBaTeIbCKUX TPOEKTOB 1 - -
Uroro 68 | 17 |2
11 kiace
Nen/m | HaumenoBaHue paznena u Tem Yacer | II/p | K/p
I ITorTOpenue kypca 10 kiracca 2 - -
I Muxkpomup. AtoMm. Bemectsa 16 1 1
Il XUMUYECKHE peakluu 8 1 1
(V4 310poBbe 18 4 1
\Y CoBpeMEHHOE €CTeCTBO3HAHNE Ha CITYy)KOE JeIoBeKa 20 2 1
Vi Bxunag coBpeMeHHBIX yueHbIX B popmupoBanne EHKM 4 - -
Uroro 68 8 4
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