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IosicHUTENLHAA 3ANIUCKA.

Pabouas nporpamma no ecrectBo3Hanuto st 10-11-ro kimacca cocrtaBieHa
Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUSI OCHOBHOI 00pa3oBaTesbHOMN
porpamMmbl cpefHero oodiiero odpazoBaHusi, npenacrasieHHbix Bo I'OC COO,
nporpaMmbel  (QOPMHUPOBAHMS  YHUBEpPCAIBHBIX  Y4YEOHBIX JEUCTBUH UM ¢
UCIIOJIb30BaHUEM aBTopcko mporpammbl st 10 — 11 kmaccos O.C. I'abpuensina
«EcrtectBoznanue» (I'abpuensa O.C. Pabouune mporpammel. EctectBo3nanue. 10-
11 xmaccel: yuebHO-MeToauueckoe nmocodue / O.C.I'abpuensn, C.A.Cnaakos. — 2-¢
u3., crepeotun. — M.: Jlpoda, 2019. — 110, [2] c.)

[emsamMu n3ydeHUss HHTETPUPOBAHHOTO Kypca «ECTeCTBO3HAaHME» B CTapLIen
IIKOJIE SIBJISIFOTCA:
* CO3JJaHUE OCHOB LIEJIOCTHOM HAY4YHOW KapTUHBI MUDA;
* (popMHUpOBaHUE OHUMAHUS B3aMMOCBSA3M M B3aMMO3aBUCUMOCTU €CTECTBEHHBIX
HAyK; BIMSHUS E€CTECTBEHHBIX HAyK Ha OKPYXAIOIIYI0 Cpely, SKOHOMHUYECKYIO,
TEXHOJIOTMUYECKYIO, COLUAIBHYIO U ATHUECKYIO CEpPbI ACITETbHOCTH YEIOBEKA;
* CO3JlaHuE€ YCIOBUM /il pa3BUTUS HABBIKOB y4e€OHOW, IPOEKTHO —
UCCIIEIOBATENbCKOM, TBOPYECKOM JAEATEIbHOCTH, MOTHBAIMM OOydarolmuxcs K
CaMOpa3BUTHIO;
dopMupOBaHHE  yYMEHMH  aHaJIU3UpOBaTh,  OLICHWBATh, MPOBEPAThH  Ha
JIOCTOBEPHOCTH U 0000111aTh HAYYHYIO0 HHPOPMAITHIO;
* T[OJy4YEeHUWE HAaBBIKOB Oe30macHoM pabOThl BO BpeMsl MPOEKTHO —
UCCJIEIOBATENbCKOW U AKCHEPUMEHTANBHON AESTENbHOCTH, MPU HUCIOJIb30BAaHUU
1a060paTOPHOTO 000PYAOBAHUS.
3ajavyaMu MpeAMETHOTO Kypca «EcTecTBO3HAHUE) SIBISIOTCS:
- OCBOCHHME 3HAHMM O COBPEMEHHOM €CTECTBEHHOHAYyYHOW KapTUHE MHUpa U
METOJIaX €CTECTBEHHBIX HAayK; 3HAKOMCTBO C HauOosee BaKHbBIMH HACIMU U
JOCTH)KEHHUSIMU €CTECTBO3HAHHUS, OKA3aBIIMMHU ONPEIEISAIONIEe BIMIHUE HA HAIN
IIPEJICTABIICHUS O IPUPOJE, HA PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
- OBJIAJICHUE YMEHHUSIMH MPUMEHITHh I[IOJyY€HHbIE 3HAHUA MJi1 OOBSCHEHUS
OKPYKaroIuX SABJICHUH, HCIIOJIb30BAHUS 151 KPUTHUYECKOHN OLIEHKU
€CTECTBEHHOHAYYHOU MH(pOpPMAIUH, AJIi OCO3HAHHOTO OIpeieseHUs] COOCTBEHHOM
MO3UIMH 10 OTHOILIEHUIO K 00CYKIaeMbIM B 0011IeCTBE MpobdIeMaM HAYKH;
- TNPUMEHEHHE €CTECTBEHHOHAYYHBIX 3HAHMM B TOBCEAHEBHOM >KM3HU JUIS
oOecrieueHus: OE30MACHOCTU >KU3HEIAEATEIBHOCTH, OXPaHbl 3/I0POBbS, 3allUThI
OKPYKAIOIIEN CPEBI.

BBenenue Kypca ecTecTBO3HAHMS B CTapllel 1IKOJIe BBI3BAHO CIAEAYIOIIUMHU
NPUYUHAMM:
1. Ha BbIXO/1€ U3 IIKOJBI B COBHAHUM Y OOJBIIMHCTBA BBIITYCKHUKOB (POPMUPYIOTCS
YacTHbIC HAyYHbIE KapTUHBI MHUpa: XUMUYECKasi, pu3ndeckasi, OMosoruyeckas, HO
OTCYTCTBYET €JMHasi E€CTECTBEHHO-Hay4yHas KapTHHA, KOTOPYK0 U IIpU3BaHa
(dbopMupoOBaTh Takas JUCLUILINHA, KAK €CTECTBO3HAHHUE.
2. HapymaeTrcss mpeeMCTBEHHOCTh MEXKAY CpeaHed © BBICIICH ImmKonon. B
TYMaHUTapHBIX By3axX O00s3aTeNbHBIM SBISIETCA M3yueHue Kypca «EcrecTBeHHO-



HayyHas KapTUHAa MHUpPa», CHHOHHUMOM KoToporo sBisitorcs «KoHuenuuu
COBPEMEHHOT'O €CTECTBO3HAHUS.

3. BBenmenue Kypca eCTECTBO3HAHMS TO3BOJISIET peaii30BaTh TaKOM MEXaHU3M
T'YMaHUTApU3alMi €CTeCTBEHHO-HAYYHOro 00Opa30BaHUs, KaK MHTErpalus, 4yTo, B
CBOIO  OdYepelb, TO3BOJSIET TYMaHU3MpPOBATh 3TO  OOpa3oBaHHME IS
CTapIlIEKJIACCHUKOB, BhIOpaBIIMX 151 oOydeHust B 10—1 1kmaccax rymaHUTapHbIN
pouIb.

B ocHOBY Kypca 1osoxeHa ujesl aHTpOIOLIEHTPU3Ma, T.€. TOCTPOEHUE Kypca
B JIOTUKE U CTPYKType BOCHIPHUATUS YUCHHKOM ECTECTBEHHOTO MHpa B CHHTE3€
bu3NYECKUX, XUMUUECKUX U OMOJIOTUYECKUX MPEACTABICHHI.

bonpmioe BHuUMaHue (Oosmee 25% ydeOHOrO BpPEMEHH) YAEIAETCA
HKCIIEPUMEHTY, J1a00paTopHbIM U mpakThudeckum padoram. ®I'OC B kauecTBe
0CS3aTENIFHOTO JJIEMEHTa MpU OOYYEHHH B CTapIIUX Kiaccax MpelycMaTpUBaeT
BBITIOJIHEHUE  KKJBIM  YYCHHMKOM  HHJIUMBHUIyaJIbHOTO  MpoekTa.  bes
UCCIIEIOBATENIbCKUX YMEHUN M HABBIKOB CO3JaTh MPOEKT OyJEeT CI0KHO. UTOObI
COBEPILIEHCTBOBATh 3TH YMEHUS U HABBIKU, B KXKJIOM Y4eOHHUKE MPEAyCMOTpEeHa
rnaBa «lIpaktuyeckue paboTel». PaboThl, mnpemIoXKEeHHbIE B HEH, MOTYT
MOCJTYKUTh OCHOBOM J1JIs1 BHITTOJIHEHHSI HHAUBUIYaIbHOTO TIPOEKTA.

Mecmo npeomema 6 yuebnom niawe.

[Ipenmer  «EcTecTBO3HaHWe»  BXOOUT B  MPEAMETHYHO  00JacTh
«EcrecTtBeHHble Hayku». Pabodas mporpamma paccuntana Ha 207 y4eOHBIX 4acoB
(u3 pacuera o 3 waca B Hezemo B 10 u B 11 kiracce), B T.4. KOHTPOJIBHBIX padoT: 4
yaca — 10 knacc, 4 yaca — 11 knacc; npaktuueckux pabot: 19 wacoB — 10 kiacc,
10 gacos — 11 xJacc.

Jlnist peanu3auuu qaHHou Paboyeil mporpaMMbl UCTIOJIb3YETCS:

1. EcrectBo3nanue. 10 kinacc. YueOnuk. bazossiit yposens (aBtop O. C.
["a6puensn, N.I.Octpoymos, H.C.Ilypermiea, C.A.Cnaakos, B.1.CuBornazos). —
M.: lpoda, 2019.

2. EctectBo3nanue. 10 kiacc. Metonuueckoe nocodue (aBropsl O. C. ['abpuenss,
C.A,Cnankos).

3. EcrectBo3nanume. 11 kmacc. YueOnuk. bazoBsiit yposens (aBtop O. C.
["a6puensn, N.I.Octpoymos, H.C.ITypermiea, C.A.Cnaakos, B.1.CuBornazos). —
M.: Jlpoda, 2019.

Ilnanupyembie pe3yabTaThl 0CBOCHHA Y4eOHOro npeamera «EcrecTBo3HaHMe»

JluunocmHubiMU pesyromanamu 06_)/1{67-[1/{}1 eCmeCmeO3HAHUIO A6JIAIONICA.

8 YEHHOCMHO-OPUeHMAYUOHHOU cghepe — BOCIHUTAHHE YYBCTBAa TOPAOCTH 3a
POCCHUICKHUE €CTECTBEHHBIE HAYKU;
68 mpyoogol cgepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JajbHEUIEH
oOpazoBaTeapHON U TPOPECCUOHATIBHON TPACKTOPUH;
B NO03HABAMENbHOU (KOSHUMUBHOL, UHMENNeKmyalbHol) cghepe — yMEHUE
YIOPABJISTH CBOEH MO3HABATEIBHOM NEATEIbHOCTBIO.

Memanpeomemnvivu  pe3yriomamamu  OC80€HUs — NPOSPAMMbBL  NO

ecmecmeOo3HARUIO A6JIAIIOMCA.



— OBJAJCHHE YMEHUSMU M HABbIKAMHU PA3JIHMYHBIX BHJOB I103HABATEIBHOU
NEATEIIbHOCTH, TPUMEHEHUS OCHOBHBIX METOJIOB  IO3HaHUS  (CHCTEMHO-
MH(POPMALMOHHBIN aHaIW3, MOJEIUPOBAHUE) AJII M3YyUEHUS Pa3IMYHBIX CTOPOH
OKPY>KaIOILIEr0 ECTECTBEHHOI'O MUPA;
— OBJIAZICHHE OCHOBHBIMHM MHTEJUIEKTYaJIbHBIMU OINEpALUAMU: (GOPMYJINPOBAHUE
TUIIOTE3, aHAJIU3 U CUHTE3, CpaBHEHHUE, 0000IEHNE, CUCTEMAaTH3alusl, BbISIBICHUE
IPUYUHHO-CJIEICTBEHHBIX CBSI3€W, IOUCK aHAJIOTOB;
— (¢dopMHpOoBaHHE YMEHHMI TEHEPUPOBATh WJEU U ONPEACNATh CpEJCTBa,
HEOOXOUMbIE JJIS UX pealli3alllu;
— (opmupoBaHUEe YMEHUH OINpenemsaTh IeNu U 33Jaud ACSITEIbHOCTH, a TaKXKe
BBIOMpPATh CPEACTBA pEATM3AlMM 3TUX LEJIe M MNPUMEHATh HA MPAKTHKE;
(dbopMHpOBaHWE YMEHHUW HCHOJB30BATH PA3NMYHBIE MCTOYHUKHU IS TOJYyYEHHUS
€CTECTBEHHO-HAYYHOW MH(POPMALINK U TIOHUMAHUS
3aBHCHUMOCTH OT COJEp:KaHHUA U (OpPMBI IPEACTaBICHHON MH(OpMaLMU U Leei
azapecara.

IIpeomemnuvimu pesyromamamu u3y4eHusi eCmecmeo3HaHus

Buvinyckuux na 6a3060m ypoene Hayuumcs:
- IEMOHCTPHUPOBATh HA IPUMEPAX POJIb ECTECTBO3HAHUS B PA3BUTUU YEJIOBEYECKON
UBUIM3AIIH;
- BBIJICJIATD IEPCOHAIBHBIN BKJIAJ] BEIMKUX YUYEHBIX B COBPEMEHHOE COCTOSTHUE
€CTECTBEHHBIX HAYK;
- FPAaMOTHO IPUMEHSTh €CTECTBEHHO-HAYYHYIO TEPMUHOJIOTUIO MPY OITUCAHUU
SBJICHUM OKPY>KalOIIEro MUpa;
- 000CHOBAHHO TPUMEHSATH PUOOPHI ISl U3MEPEHUS U HAOJIIOICHUS, UCTIONb3YS
OMHCAHKE WM PEIJIOKEHHBIN alrOPUTM SKCIIEPUMEHTA C LIEIbIO MOTYUYEHUs
3HaHHUI 00 O0BEKTE U3YUEHUS;
- BBISIBJISITH XapakTep SIBJICHUM B OKPY’KAIOIIEH cpesie, IOHUMATh CMBICIT
Ha0JII0Ja€MBIX MPOIIECCOB, OCHOBBIBAsICh HA €CTECTBEHHO-HAyUYHOM 3HAHUH;
- HCIOJIb30BATh I OMMCAHUS XapaKTepa MpOTeKaHUs MPOIECCOB (pr3HUECKUE
BEJIMYUHBI U JIEMOHCTPUPOBATH B3aMMOCBSI3b MEKly HUMU;
- OCYUIECTBJIATh MOJICTTUPOBAaHUE MPOTEKAaHUS HAOIIOAAaEMbIX ITPOLIECCOB C YUETOM
I'PaHUL] IPUMEHUMOCTH UCIOJIb3YEMBIX MOJEINIEH;
- KPUTUYECKH OLIEHUBATh, UHTEPIPETUPOBATH U 00CYkAAaTh HH(OPMALIUIO,
coneprkaiiyrocs B coodmenusx CMU, pecypcax MHTepHeTa, HaydHO-TTOMYJISPHBIX
CTaThsIX C TOYKHU 3PEHHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH; JIeJaTh BBIBOJIBI HA
OCHOBE JIUTEPATYPHBIX JAHHBIX;
- IPUHUMATh APIYMEHTUPOBAHHBIE PEUICHUS! B OTHOLIEHUU TPUMEHEHUS
Pa3HOOOPa3HBIX TEXHOJIOTUH B MPOHECCUOHAIBHOU JIESITEILHOCTH U B OBITY;
- U3BJIEKATh U3 OMKCAHUS MAILIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB
HEOOXOMMbIE XapaKTEPUCTUKH JIJIsI KOPPEKTHOTO WX MCIIOIb30BaHUS;
- 0OBSCHATH IPUHITUIIBI, TTOJIOKEHHBIE B OCHOBY pa0OTHI TPUOOPOB;
- OPraHHU30BBIBATh CBOKO ACSITEIBHOCTD C yY€TOM IPHUHIIMIIOB YCTONYHBOTO
pa3BUTHUS CUCTEMBI KIIPUPOAa—O00IIECTBO—UETOBEK» (OCHOBBIBAsICH HA 3HAHUSIX O
npoleccax nepeHoca U TpaHcQopMaIiK BEIECTB U SHEPTUd B SKOCUCTEME,
pa3BUTUU U PYHKIIMOHUPOBAHUU OUOCGHEPDI; O CTPYKTYpE MOMYJIISIUN U BUIA,



aJlanTalusaX OpraHu3MoOB K Cpeie OOMTaHMs, CBOMCTBAX HKOJIOTUYECKUX (PAKTOPOB;
PYKOBOJICTBYSICh IPUHIIUIIAMU pecypcocOepexeHrs U 0€30MacHOro MPUMEHEHHS
MaTEepHAJIOB U TEXHOJIOTHI; COXpaHss OMOIOrHYecKoe pa3HOOOpasue);

- 000CHOBBIBATH MPAKTUUYECKOE HCIIOJIb30BAaHUE BEIIECTB U MX peakiuil B
IPOMBIIIJICHHOCTH U B OBITY; OOBSCHATH POJIb ONPECICHHBIX KJIACCOB BEIIECTB B
3arpsi3HEHUH OKPYXKArOIel Cpebl;

- ICCTBOBATh B paMKax MPaBUJI TEXHUKU O€30IIaCHOCTH U B COOTBETCTBHH C
UHCTPYKIUSAMU IO TPUMEHEHHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHH, OBITOBBIX
AIIEKTPUYECKUX MPHUOOPOB, CIOKHBIX MEXaHU3MOB, TOHUMAsl €CTECTBEHHO-
HAy4YHbIE OCHOBBI CO3/IaHUS MPEIMUCAHMIA;

- (opMupoBaTH COOCTBEHHYIO CTPATETHIO 3/I0POBhECOCPETraroIIeTro
(paBHOBECHOI'0) MUTAHUA C YYETOM OMOJIOTUYECKON LEIECO00PA3HOCTH, POJIU
BEIIECTB B MUTAHUU U KU3HEEATEIBHOCTH KUBBIX OPTaHU3MOB;

- 00BACHATHh MEXAHU3M BIIMSHUS HA )KUBbIE OPTaHU3MBbI JJIEKTPOMATHUTHBIX BOJIH
Y paJJMOAKTUBHOIO U3TyYEHUS, a TAK)KE ACUCTBUS aJIKOT0JIsl, HUKOTHHA,
HapKOTUYECKUX, MyTar€HHbIX, TEPATOI€HHBIX BELLIECTB Ha 3/10pPOBbE OpraHu3Ma U
3apOJIBIILIEBOE PA3BUTHUE;

- BBIOMpATh CTPATETHIO MOBEACHMS B OBITOBBIX U UPE3BbIYaHBIX CUTYALIUSX,
OCHOBBIBASICh Ha TIOHUMAHWUU BIUSHUS HA OPraHU3M 4esloBeKa (PU3HUECKUX,
XUMHYECKUX U OMOJIOTHYECKHUX (DaKTOPOB;

- OCO3HAHHO JICWCTBOBATh B CUTYAI[MH BHIOOpA MPOAYKTA I YCIyTH, TPUMEHSS
€CTECTBEHHO-HAYYHbIC KOMIICTCHIINU.

Buvinycknux na 6a30680Mm ypoene noiyuum 603MONCHOCHb HAYUUMbCAL:

- BBITIIOJIHATH CAMOCTOSITEIIbHBIE DKCIIEPUMEHTBI, PACKPBIBAOIINE IOHUMAHUE
OCHOBHBIX €CTECTBEHHO-HAYUYHBIX NOHITHI 1 3aKOHOB, COOII0asl TpaBuiIa
Oe30macHoOi paboThl; MPEICTaBIATh MOJTYYEHHbIE PE3YIbTAaThl B TAOIMYHOM,
rpaduyecKoil UM TEKCTOBOI opMe; eaTh BHIBOIBI HA OCHOBE MOJIYYEHHBIX U
JUTEPaTypPHBIX JaHHBIX;

- OCYULIECTBJIATh CAMOCTOSTENbHBIN YUeOHBII MPOEKT WU UCCIIEI0BaHUE B
00J1acTH €CTECTBO3HAHMUS, BKIIIOUAIOIIUI ONpeieJIeHHe TEMBbl, TOCTAaHOBKY LIETHU U
3a/1a4, BBIABM)KCHUE TUIIOTE3bI U IIyTEN €€ IKCIIEPUMEHTAIbHON IIPOBEPKH,
IIPOBEJCHNE DKCIIEPUMEHTA, AaHAJIU3 €r0 PE3YyJIbTAaTOB C YYETOM IOTPEIIHOCTH
u3MepeHus, popMyIupoBaHUE BHIBOJIOB U MIPEICTABICHUE TOTOBOTO
MH(OPMAITMOHHOTO MPOIYKTA;

- 00CyX1aTh CYIIECTBYIOIINE JOKAJIBbHBIE U PETUOHATIbHBIE TIPOOJIEMBI
(9KOJIOTMYECKHE, SHEPTETUUECKHUE, CHIPHEBBIE U T.11.);

- 000CHOBBIBATH B JIMCKYCCHUU BO3MO>KHBIE MYTH UX PELIECHUSI, OCHOBBIBASICh HA
€CTECTBEHHO-HAYYHBIX 3HAHUSAX;

- HaXOJUTh B3aUMOCBSI3U MEXAY CTPYKTYpOi U (QyHKIIMEH, MPUIUHON U
CIIEJICTBUEM, TeOpUEH U (paKTaMu MpHU aHAJIM3€ MPOOJIEMHBIX CUTyallul U
000CHOBaHUY MPUHUMAEMBIX PEUICHUI Ha OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHUIA;
MOKa3bIBaTh B3aUMOCBSI3b MEX/Iy 001aCTAMU €CTECTBEHHBIX HAYK.



Conepxxkanue yueOHoro npeamera « EcrecTBo3HaHue).

10 knace.

l. BBenenue (4 1)
BBenenune B ecrectBo3Hanue. Ilpuponma-cpena oOUTaHMS W HCTOYHUK KU3HU
YeJnoBeKa. B3auMOOTHOIIEHHS YENOBEKA U MPUPOJIBI, UX AuanekTuka. [Ipupona —
HMCTOYHUK TBOPUYECKOTO BIOXHOBEHUS JIESITENEH UCKYCCTBA.
EctecTBO3HaHMEe — €OWHCTBO HayK o mpupoje. Matepus u  Gopmbl ee
cymiectBoBanus. Jlnanektrka ectecTBO3HaHUsA. OCHOBHBIE ATallbl €r0 Pa3BUTHSL.
[ToHsiTHE O €CTECTBO3HAHMM, KAK CHCTEME HAYUYHBIX 3HAHUN O IPUPOJE.
Hemoncmpayuu. BuneodparmeHTbl (IOJIA  CEIBCKOXO3SUCTBEHHBIX YTOJUM,
Kapbephl I JOOBIYU YIS W PYIbl, METALTypPrUYeCKHe KOMOWHATHI, Ta30o- WU
HedrenpoBoabl, daotwinu, I'IC, TOL n ADC, nocneacTBusi 3eMJIETPSICEHUN U
I[yHaMH, MCYE3HYBIIHUE BUJIbI PACTEHUNW U >KUBOTHBIX); PENPOAYKIHUU KaAPTUH
BEJIUKHUX XYJI0KHUKOB C TIeH3aKaMu U ApyruMu oobekTamu mpuposl (Ilumkuna,
JleButana, AiiBazoBckoro, lona wu 1p.); My3bIKaJbHBIE (DparMeHTHI,
MOCBSIIIEHHBIE siBICHUSM Tpupo bl (HYalikoBckuit, Cen-Canc, betxoBeH u ap.).
[TopTpeTsl  y4eHBIX-€CTECTBOUCIIBITaTENICH, BHUACOPpParMEeHTHl 1O  HCTOPUU
BO3HMKHOBEHUS U Pa3BUTUS PU3MKHU, XUMUU U OMOJIOTUU

II.  EcrecTBo3HaHMe U MeTObI MO3HAHUS Mupa (16 1)
Bzaumoceazv mesncoy naykoit u mexnonozuamu
Hcmopus usyuenus npupoowl. I[lpoepecc 6 ecmecmeenHvlx HAYKAX U €20 6K1A0 8
passumue yusuiuzayuu. Memoowvl HayuH020 NO3HAHUA U UX COCMABAAIOUUE:
Habao0eHue, uzmepenue, SKCnepuMenn, Mooeauposanue, 2unomesd, 81800,
nocmpoenue meopuu. PopMblI MO3HAHUA: HAYYHOE U HEHay4yHoe. /[Ba ypOBHs
HAyYHOT'O MMO3HAHUS: SMIIUPUYECKHUI (UyBCTBEHHBIH, ONBITHBINA) W TEOPETHUECKUI
(paumoHaNIbHBIN ). MoieTupoBaHre Ha TEOPETUYECKOM YPOBHE MTO3HAHUS U TUIIBI
Moenel (uaeaibHasi, aHalloTusl, MaTeMarudeckasi). Pojb MbICIEHHOTO
DKCIIEPUMEHTA U MaTEMATUUECKOI0 MOAECIUPOBAHUS B CTAHOBIICHUU U Pa3BUTUU
€CTECTBEHHBIX HayK. DyHOameHmanbHble NOHAMUS eCMeCmMBO3HAHUSL.
H3eik  ecmecmeosnanua. buonocus. buosornueckass cucrematuka H €€
BAXHEUININE TakCOHbl. buHOMHMHanpHas HoMeHkiarypa. [lonstue Buza.
Cucrematuka XuBOTHBIX. [loHsTne moponbl. Cucrematuka pacrenuil. [lonsTue
copra. buonormyeckas HOMEHKJIaTypa — OCHOBa  MpPOQECCHOHAIBHON
NEeSATEeNbHOCTH. Xumus. TpuBHanbHblE Ha3BaHWA. PalMoHalibHAasT HOMEHKJATYpA.
Mexaynaponnas Homenkinarypa MIOITAK.
XUMUYECKHE DJIEMEHTHl W TMPOUCXOXKJICHHE uX Ha3BaHui . Kiaccudukaius
HEOPTaHUYECKUX BEIIeCTB (OKCHUJBI, KHCJIOTHI, OCHOBAHUS, COJW) U TPUHIIUIBI
oOpa3oBaHus WX Ha3BaHUW. Qu3uxa. EnuHuilbl n3MepeHus GU3NUecKuX BeIMYUH
Ha Pycu. Enununpel usmepeHus (U3NYECKUX BEJIMYMH B HEKOTOPBIX JIPYTHUX
CTpaHax. MexIyHapoJHasi CUCTeMa €IUHUI] U3MEPECHHS] (PU3NYECKUX BEITUYHH —
CH. OcHOBHBIE U TIPOU3BOJHBIC €NUHUIIBI U3MepeHus pusndeckux Beanana CH.
Ecmecmeennonayunvie nomamus, 3aKonvl u meopuu. ECTECTBEHHOHAYYHBIE
noHsATUsI. KOHKpeTHbIE U a0CTPAaKTHBIE €CTECTBEHHOHAYYHBIC MOHSTHUS. 3aKOHBI
ecTecTBOo3HaHUs. EcTecTBeHHOHayuHble Teopuu. OmnucaTelabHbIE TEOPUU U
o0BsICHUTENbHBIE TeopHH. [IpoTHO3UpYIOIas POIh ECTECTBEHHOHAYYHBIX TEOPH.



Ecmecmeennonayunas kapmuna mupa. KapTrHbl Mupa: penurno3Has, ObITOBas,
XyJlO)KeCTBeHHas1. FEcmemceennonayunas xkapmuna mupa (EHKM). DBonronus
EHKM wu ee »aTamnbl: apuUCTOTEIEBCKHWM, HBIOTOHOBCKUM, HSWHIITCHHOBCKAS
peBomorus.  IIpyHUMOBI  MO3HAHUS B €CTECTBO3HAHUM:  COOTBETCTBUS,
JOTIOJIHUTENBHOCTH, IPUYUHHOCTH, CAMMETPHUH.

Mupuwi, 6 Komopuix mul scusem. llpumepst cucmemamuszayuu U Ha2usi0HO20
npeocmasiieHus Hay4Ho20 3HAHUS. NPOCMPAHCIMEEHHO-8PEMEHHbLE
Xapakmepucmuku (HAaHOMUP U MUKPOMUP, MAKpOMUp, Mecamup). [ paHUuIbI MUPOB
Y YCIIOBHOCTB 3THX I'PaHULl. Po/ib HAYYHBIX 00CMUNCEHUL 8 CO30AHUU HOBbIX
mexnono2uul. Jeonioyuss mexroao2ui. [IpudOpsI 1715 U3y4EHHUS] MUPOB, UX
ABOJIIOLUS OT CBETOBOTO MUKpockona P.I'yka 10 ckaHMpPYIOMIETro TYHHEIBHOTO
mukpockona (CTM) u aromHo-cusioBoro mukpockomna (ACM). MosnekynsipHoe
pacrio3HaBaHUE U €T0 POJIb B MPUPOE U )KU3HU YelioBeKa. KOMITbIOTEpHI
OyyIIero.

Hemoncmpayuu.  TlopTpeTsl  yueHbIX- ectecTBoucnbiTarenedt  (I'.I'amunes,
H.MenneneeBa, ['Mennens, H. bekeroa, M. ®apazes), paznuyHbie
MatepuanbHble (pusudyeckue (ekTpodopHas MalIMHa — MOJIEJIb MOJIHUH,
KPUCTAJUIMYECKHUE PEIICTKU PA3IMYHBIX TUIIOB), OMOJIOrHYecKue (MYJISKU I[BETOB,
OpraHoB TeJla yelioBeka), reorpadudeckue (To0yc, KapTa, TeILTypui),
XUMHUYECKUE (IIApOCTEPKHEBbIE U OOBEMHBIE MOJEIU MOJEKYT Pa3IuYHBIX
BemiecTB). Cnaliapl ¢ MozienaMu cTpoeHus atoma TomcoHa u Pezepdopa.
OTHOCUTENBHOCTh TOHSATUSI MYCTOTHI. PaznuunHbie (u3nyueckue, XUMHUUYECKUE U
ouonornyeckue wmoxaenu. lloptperst Apucrorens, K.JIunues, Y. JlapBuna;
BUI€O(PparMEeHThI ¢ TAKCOHAMHU B OOTAHUKE M 300JI0TMU U NMPUMEPHl CUCTEMATUKHU
OTHEJbHBIX PAcTeHU | >KUBOTHBIX. TaOmuua, cnaig wuim  BuaeodparMeHT
«Homenkmarypa MIOITAK»; TaGauisl Wik claiiibl ¢ aHUMAIUSMUA IO OOIIMM
npuHIMIaAM 00pa3oBaHMs Ha3BaHWM BaXXHEHIIMX KJIACCOB HEOPTaHUYECKHUX
COCTMHEHUN — OKCHJIOB, KUCJIOT, OCHOBAHMS, COJICH, - U UX KJIaCCHU(UKAIUH.
[Toptpersr Oma, Kynona, Herorona, DWHIITEHHA W Jp.; TaOJMIBI OCHOBHBIX MU
npousBoaHbIX eauHul] CU; nuHamudeckue BuaeodparMeHThl, WUTFOCTPUPYIONTUE
BOKHEUIINE TOHATHS (PU3UKU TPUMEHHUTEIIBHO K TEeMEe YpOKa; Clailja uiu
BusieopparMeHT «CTapopycCKUe €IMHHIBI W3MEPEHHS] HEKOTOPBIX (PU3NYECKUX
BeNUYMH». TaOmuibl W BUACOPPArMEHTHI, WILTIOCTPUPYIOMINE BaKHEHUIIINE
MOHSATHUSI, 3aKOHBI U TEOPUH €CTECTBEHHOHAYYHBIX JTUCIUIUIMH MO KYPCYy OCHOBHOM
IKoJIbl. BugeodparMeHThl U Claibl MO ABOTIOIMH MUKPOCKOTIOB.
Jlabopamophvie onvimsi. 1. TlocTpoeHHE PaBHOCTOPOHHUX TPEYTOJBHUKOB W3
CIIMYeK Ha TUIOCKOCTH M B TpoCTpaHcTBe. 2. WimrocTtpauuss — OpUHIUIIA
cooTBeTcTBUs. 3. MojenupoBaHue MpHUHIMOA PabdOThl  CKAHUPYIOIIETO
MuKpockona. 4. J/[okazaTtenbcTBO 0€TKOBOM MPUPOILI PEPMEHTOB.

Ilpakmuueckas  paboma Nel. DOMIUpUYecKOe TIO3HAHWE B  H3YyUYCHHUH
€CTECTBO3HAHUS.

Ilpakmuueckas paboma Ne2. TlocTtpoeHne TPOCTPAHCTBEHHBIX  MOJIEICH
HEOPTraHUYECKUX M OpPraHMYECKUX COEJUHEHH B COMNOCTABIEHUU C UX
CBOWCTBAMU.

Ilpakxmuuecxas paboma Ne3. Habmronenue 3a ropsiiiei cBedoi



Ilpaxmuueckas paboma Ne4. HabnroneHue 3a M3MEHEHUEM TeMIIEpaTyphl JbJa U
€ro COCTOSIHUEM IPU HAarpEeBaHUU

I11.Meramup. OcBoeHHe KOCMOCA M €ro PoJib B KH3HH YesioBedecTBa (9 )
XPpOHOJIOTHS ACTPOHOMUYECKUX MPEACTABICHUN U OTKPBITHIA: T€OIIEHTpUYECKas
CUCTEMa MUPA; AHTPOMOLIEHTPUYECKAs CUCTEMa MUPA; TeIIUOIEHTPUYECKas
cucreMa Mupa. AcTpoHOMBI 16-19 B.B. M UX BKJIaJl B pa3BUTHE MPEACTABICHUN O
Bcenennoit. Becenennas: meopus 603HUKHOBEHUS, CMPYKMYpPA, COCMAS, I680II0OYUS.
Acmponomus Kak HayuHbll (PYyHOAMEHM 0CB0EHUS KOCMUYECKO20 NPOCMPAHCMEA.
KocMmonorus. Bkitag oTedecTBEHHOM HAYKH B MUPOBYIO KOCMOJIOTHIO.
Pakemonocumenu, uckyccmeennvle cnymuuku, opoumanbHvle Cmanyuu,
nianemoxoosl. OpouTanbHas acTpoHoMHuUeckas oocepBaropusi (OAO).
Hcnonvzosanue cnymnukogvix cucmem 6 cgpepe uHpOpMayuoHHbIX MexHOI02ULL.
Cogpemennvie HAYUHO-UCCIE008AMENbCKUE NPOCPAMMbL NO U3YUEHUIO KOCMOCA U
ux 3Havenue. [Ipobremvl, c8sA3aHHbBLE C OCBOEHUEM KOCMOCA, U NYMU UX PEULeHUS.
Mesicoynapoonoe compyoHuwecmeo.

IV.060.10uku 3emun: aurtocdepa, ruapocdepa, atmochepa (12 u)

Cmpoenue 3emau. Jlumocghepa. BuyTpennee crTpoeHue 3emiii U €€
xumudeckuit coctaB. CrtpoeHue U coctaB JuTocepbl. MuHepalbl U TOpHBIE
nopoasl. Pynel.  Jlutocdepubie mmutThl. 3emuerpsicenus. [llkama Puxrtepa.
HNutencuBHOCTH 3emuieTpsiceHui. LlyHnamu.

Tuopocgpepa. Okeanwvt u mopa. CoctaB ruapochepbl. MupoBoit okean. Mopsi.
Herunuunsie mops:  CapraccoBo, Kacmmiickoe n Apansckoe. Tema Mops B
MIPOU3BEACHUSX MUPOBOM XY10KECTBEHHOU KYJIBTYPHI.

Boowt okeanoeé u mopeii. XuMAYECKUN COCTAaB MOPCKOM M OKEAHWYECKOW BOJIBI.
[Ipomunne. Jlen B okeane. I'pennanausa. Antapkruaa. [[Brkenue Bog Mupooro
okeaHa. [IpunuBel u 0TIMBBEL. MOpCKUE TeueHus. THUmbl KimMara.

Boowt cywu. Bonet cymm w ux winaccudukamus. Pomuuku. ['eiizepsl.
MunepanbHble BOJIBI U UX KJIaccuPUKaIus. [Tpobnema npecHoit Bobl. O3epo
baiikan. KapcroBble siBieHHss W 00pa3oBaHHE CTaJaKTUTOB M CTaJIarMUTOB.
AHOMaJIbHbIE CBOMCTBA BOJIBI M UX 3HAYEHUE B IPUPO/IE.

Ammocehepa. Ilozooa. Atmochepa m ee cocrtaB. BeprukambHOe CcTpocHHE
atMocdepnl: Tpomocdepa, crparochepa, mezochepa, Tepmocdepa, sk30chepa.
CocraB Bo3ayxa. O30HOBBIC NBIPHI M TApHUKOBBIN 3 dekt. [loroma u kmmuMmar.
Ammocgepnoe oasnenue. Bemep. Atmocdepnoe nasnenue. KecconHnas u
BbICOTHas 0ojie3HM. [[UKIIOHBI U aHTULMKIOHBI. ATMOchepHbie GpoHTHI. Betpa u
WX BUJIBI IIKBajJ, CMEp4Y, aHTUIaccar, maccar, Opus, (eH, Oopa, CHUPOKKO,
MYCCOHBI, Tali)yHBI, yparaHbl, CMEPYU, TOPHAIO.

[lIxana bodopra.

Bnasxxcnocms 6030yxa. Brnaxuocts Bo3ayxa. [Icuxpomerp u I'mrpometp. Touka
pochl. Ob6naka, ux hopmbl 1 pazmepsl. Tyman. Ocaaku u ux Tumsl. Pagyra.
Hemoncmpayuu.  OO6pasLpbl pyl, MUHEPAJIOB M TOPHBIX MOPOA, pusudeckas KapTa
IIOJTYIIAPUH, aTIaChl.

Kaptsl: Mopckux Teuenuit, pusudeckue kaptel Mupa u Poccuiickoit denepanun.
Buneodparmentst u ¢otorpadun 1mo TeMme ypoka: CTpO€HHE 3eMJH,
3eMJICTPSICEHUS, I[yHAMH, pa3IMYHbIe OKEaHbl W MOps, aiicoepru, MOpPCKUE



TEUEHHUsI, POJHUKHU, Teil3epbl, 03epo baiikan, kapcTOBbIE SIBIEHUS (CTaJaKTUThHI U
CTaJIarMUTHI), aTMoc(epa U ee COCTaB, LIUKJIOHBI U AHTHUIIMKIOHBI, BUJIBI BETPOB,
TyMaH, pajayra, OCaJKu pa3JMYHbIXx TUNOB. Penponykuwu kaptun - .
AiiBazoBckuil «/leBsaTeii Ba», W. JleButan «beper CpenmuzeMHoro mops», H.
[Iumkun «Ha Gepery mopsi», JI. Jlaropuo «Mope», A. PwsuioB «Ha romy6om
npoctope»; (parMeHTbl My3bIKaldbHBIX HpousBeaeHuil - H. Pumckuii-Kopcakos
«Cankoy, K. Jlebroccu «Mope», M. Pasens «Jlogka B okeaHe» u3 cOOpHHKA
«3epkana», II. YaiikoBckuii «JlebeguHoe o3epo», M. Mycoprckuit
«CHerypoukay. [IpeBpailieHHs] HEPACTBOPUMBIX KapOOHATOB KaJbLMS U MarHus
(cpemHuX coyeil) B pacTBOPUMEBIE THAPOKAPOOHATHI (KUCIIBIC COJIM) U 0OpaTHO —
OpUYMHA 00pa30BaHUSl  CTAJIAKTUTOB M CTAJarMUTOB. MojaenupoBaHue
napHukoBoro sddekra. Ilpubopsl: myist u3MepeHuss aTMOCHEpPHOro MaBJICHUS
(GapomeTpsl), 1151 U3MEPEHUS BIAXKHOCTH BO3/1yXa (TUTPOMETPBHI).

Jlabopamophvie onvimul.  1.M3ydyeHue cocrtaBa rpanuta. 2. MonenupoBaHue
BBICOKOW IUIOTHOCTH Boabl MeptBoro wmops. 3. PacummpeHue BoAbl IpHU
HarpeBaHHH.

IIpakmuuecxas paboma Ne 5.VI3ydenne KOJIJIEKIIMA TOPHBIX TOPO/T

Ilpakmuuecxkas paboma Ne 6.M3yueHue mapaMeTpoB COCTOSIHHSI BO3AyXa B
KaOuHeTe.

V.Maxkpomup. Hayka 006 okpy:karwueii cpene. buocepa. (23 1)

/Ku3nb, npusnaku scu020 u ux OmMHOCUMENbHOCHLD. OCHOBHBIE CBOWCTBA
KUBOI'O OpraHM3Ma: €IWHCTBO XUMHYECKOIO COCTaBa, OOMEH BEIIECTB,
CaMOBOCIIPOM3BEJEHUE, HACJIEACTBEHHOCTh, U3MEHYMBOCTb, PA3BUTHE U POCT,
pa3IpaXUMOCTh,  JUCKPETHOCTB U LIEJIOCTHOCTh, YHEPTO3aBUCHUMOCTD.

JKuBple  cucTEMBI, Kak  CaMOYNpPaBIIIOLIMECA,  CaMOPETYJIUPYOLIUECs,
CaMOOPraHU3YIOIIMECS CUCTEMBbl. Tpu Hadalia TEpPMOAMHAMUKH. [Tonsitue
SHTPOIINH.

Ilpoucxootcoenue xncusnu na 3emie.  OCHOBHBIE THIOTE3BI MPOUCXOKICHHS
KW3HU Ha 3emJle: KpealMOHHM3M, THIOTE3a CaMOIPOU3BOJIBHOTO 3apOKIACHUS
YKU3HHU U3 HEXXKUBOTO, KOHIIETITUS OMOreHe3a, TUIoTe3a MaHCTIEPMHUH.

['unoTte3a MPOUCXOKACHUS KUZHHU MyTeM OMOXMMHYECKOW HBOJIIONUU (THUIIOTE3a
Onapuna—Xoueiina). JIMCKyccusi 0 BO3MOKHOCTH CYIIIECTBOBAHMSI BHE3EMHBIX
[ABWJIN3AIAH.

Xumuyeckuu cocmag Kiemku. XUMAYECKas OPraHU3aIMs KJIECTKA HA AaTOMHOM —
DJIEMEHTHOM, - ypoBHE. MakpodieMeHTbl. MukposneMeHTsl. MOoeKyIsspHbIN
YpPOBEHb XHMHYECKONW OpraHu3aiuu KJICTKU (MOJICKYJSPHBIA COCTaB KIIETKH).
Heoprannueckue coenuHeHus kieTkd. Boma um ee posib. MuUHEpasibHbIE COJIM.
Opranunyeckne BEIIECTBA KIETKH.

Ypoenu opzanuzauuu swcuznu. KiieTOyHBI YypOBEHb OPraHM3allMM KU3HA Ha
3emue. TkaneBbli ypoBeHb. THIBI TKaHEW >KUBOTHBIX (PIUTEIUAIbHAS,
COCIMHUTENbHAS, MBIIICYHAs,, HEpBHAs) U pacTeHuid (oOpa3oBaTenbHas,
MOKPOBHAsl, OCHOBHAasA M mpoBojdiias). OpraHHblii ypoBeHb. (OpraHu3MeHHbIN
ypoBeHb. llonmymAnuMOHHO-BUIOBOM YpPOBEHb. bBHOr€OLEHOTHYECKUN YPOBEHb.
buonenos. buocdepHslii ypoBeHs.



Ilpokapuomer u 3ykapuomst. I[lpokapuoTel W 3SykapuoThl. bakrepum u ux
kiaccudukaiys: no ¢opme (O6aruIIbl, KOKKH, CIUPWILILI, BUOPHUOHBI), MO THUITY
nuTaHus (campoduThl, MHapa3uThl), MO OTHOIICHUIO K KHUCIOpoay (a’polwl,
aHa’poObl). OCOOEHHOCTH CTPOEHUSI OAKTEpHUM U UX KU3HEAEATEIbHOCTH. Pob
OakTepuu B TpPUPOAE M >KU3HU 4yenoBeka. [luanoGakTepun (cuHeE-3e1€HbBIC
BOJOPOCIIM) M OCOOCHHOCTHM HX CTPOEHUS U KHU3HenesTeabHOCTH. Poib
nuaHobaxkTepuit B mpupojie. CTpoeHue KIETKU SyKapruOTOB.

Knemounaa meopua. Ilpocmeiiwmue. Bupycvr. Kiietounas Tteopuss U ee
noyioxkeHus. [Ipocreiimuye: >XKTyTHKOBBIE, PECHUYHBIC, aMeOOWIHBIC. 3HAYCHUE
IPOCTEHIINX B MPUPOAE M >KU3HHU denoBeka. Bupycel. CTpoeHue u 0COOEHHOCTH
XKU3HEJEATENbHOCTU BUPYCOB. BupycHsie 3a0oneBanus uenoseka. BUY u CITU/I.
['pulGsb1. Ponb rpubOB B IpUpo/ie U B XO34KCTBE YEIOBEKA.

IHlonamue oOuonocuueckoit 360nw0uuu. Ioawyuonnans meopusa. Illonstue
OWoNornyeckoM  2BOJONMH.  JIMMTENbHOCTH,  HEOOpATUMBIA  XapakTep,
HaIpaBJICHHOCTh 3BOMIONNHU. OCHOBHBIE HAIIPABIICHUSI SBOIIOLNH. bruonornueckui
nporpecc. buosnornueckuit perpecc. AHTPOIIOTE€HE3 U €ro ATAllbI.

[Ipennoceuiku co3gaHus A3BOJIOUMOHHOM Teopun Y.J/lapBuHa. Jlornueckas
CTPYKTypa JapBUHU3MA (M30BITOYHAS MHTEHCUBHOCTH Pa3MHOKEHHs, OopbOa 3a
CYIIECTBOBAHME U €€ BHUJbI, €CTECTBEHHBIN 0TOOpP).CUHTETHYECKas Teopus
ABOJIOLMHU.  MUKpPOIBOIIOLHS. BunooOpazoBanue (reorpadguueckoe u
sKosorudyeckoe).MakposBomtonus. JBHKyIIME CUIIbI 3BOJIIOLMHU: MYyTallMOHHBIN
MPOIIECC, MOMYJSAIMOHHBIE BOJIHBI, H30Js1Us. DOpMBI €CcTeCTBEHHOTO OTOOpa:
CTAOMJIM3UPYIOIIUHI, IBUKYIIUN, TU3PYITUBHBIN.

CoepemeHnnble Menoobl NOOOEPIHCAHUA YCHOUUUBOCHU OUO2E0UEHO308 U
UCKYCCMBEHHBIX IKOCUCHEM

[Tonsitue sxocuctemsl. buoron. buonenos. buozeoyernos, cmpykmypa u 0CHOGbL
@dyukyuonuposarnus. OTamdus OGMOTEOIICHO3a OT SKOCUCTeMbl. HectaOunbHbIe 1
CTaOMIIbHBIE IKOCUCTEMBI. buoceoxumuueckue nomoku. Kpyzosopomsi eewgecmaa.
Ipunyuner yemoiiuusocmu duoceoyernosos. Hayunvle ocnoswl cozoanus u
nO00epIHcaHuUsi UCKYCCMBeHHbIX dKocucmeM. Ilpouseoocmeo pacmumenvrou u
HCUBOMHOBOOYECKOU NPOOYKYUU. NPODTIeMbl KOIUYEeCMBa U Kauecmad.
Knacmepnuiii nooxoo kax cnocob soccmarnogienuss Ou02eoXuMuieckux nomoKkos 8
UCKYCCMBEHHBIX dKocucmemax. Aumubuomuxu, necmuyuobl, CIMuMyaisamopbul
pocma, y0oopenus u ux npupoorvle ananroau. IIpoorema ycmoiiuugocmu
20POOCKUX IKOCUCTIEM.

Huweevie yenu. Ixonozusn. Ixkonozuveckue pakmopwvl.  TUTIONOTUA KUBBIX
OpraHU3MOB AKOCHCTEMBI: MPOJYIEHTHI, KOHCYMEHTBI, PEAYLEHTHI (carnpoduThl).
ABtotpodnl. I'ereporpodbl.  IloHsiTHe O mNUIIEBBIX (TPOPUUECKUX) LIETISIX
ouoreorniero3a. Ilumesas uenb. J[Ba OCHOBHBIX THMa TpPOoPHUUECKUX ULened —
nacTOUIIHbBIE (LIETIH BhICIAHUs) U JETPUTHBIC (1IenH pa3ioxkenus). [Iumesas ceTs.
DKOJIOTHYECKHE MHUPaMHUABI (YMCICHHOCTH, OMomMacchl, sHeprun). IlpaBwmo 10 %.
[Tonsitue 00 okomoruu. OCHOBHBIE TPOOJIEMBI  DKOJIOTHH. DKOJOTHYECKHE
bakTophl: a0MOTHYECKUE, ONOTUIECKHE, aHTPOIIOTCHHEIE.

IKonozuueckue npoodaemsl cO8PEMEHHOCU



buocdepa u ee rpannnbl. Konnenims 3somronuu ouocdepsr B. M.Bepuaackoro.
Hoocdepa. Texnochepa. OcHOBHBIE MOAXOABI B YUCHUH O OHocdepe:
HHEPreTUYECKU, OMOTEOXUMHUECKH I, THPOPMALIMOHHBIN, MPOCTPAHCTBEHHO-
BpEeMEHHOM, HoocpepHbIl. huocgepa: smanvt popmuposanus u cyeHapuu
pazsumusi. AkmyanvHsle dKo102udecKue npoobiemsl: 2100a1bHble, peCUOHAIbHYIE,
JIOKAIbHble, UX NPUYUHBL U C1e0CmBUsL. DKOIocUuYecKue npoo.iemvl IHepeemuiecKou
ompacau. AnemeprhamusHnas snepeemuxa. PayuonanvHoe ucnonv3osanue suepeuu
U 9Hepeocoepedicenue. IHepeemuyeckas bezonacnocms. Tpancuayuonanohvie
npoexmsl 8 obnacmu duepeemuxu. Memoovl uzyueHuss COCmosHUs OKpyHcarouell
cpeovl. Hzmenenus okpyxcarouel cpeovl, KaKk Cmumy 015 pa3eumus HayyHblx
uccneoosanuli u mexnono2ui. Ecmecmeenno-nayunsie nooxoowvt K peulenuro
9KOJI02UYeCKUX npoobaem, npupooocobepecarowue mexunonocuu. Mescoynapoounwie u
PpOocculicKue npo2pammbl peuleHus: IKOJI0SUYECKUX Npoo.aem u ux sghghekmusnocme.
Ilpobaemvl 0omx0008 u 3a2pA3HEHUA OKPYHcarouiell cpeovl

IIpobnema ygenuuenus xKoauvecmaa omxo0os. beimosule, KoMmyHabHbIe,
npomvluLienHvle omxoovl. CogpeMenHble mexHoI02uu coopa, XpaHeHus,
nepepabomku u ymuauzayuu omxo0os. I100xoovl k cokpawenuro omxooos,
be30mxo0nsie mexuoniocuu. McmouHuky 3a2psa3Henust OKpyscaroujeli cpeowl.
IlepcnexkmusHnvie mexnoi02uy TUKEUOAYUU NOCTe0CMBULL 3a2PAZHEHUS
oKpydfcarouyeti cpeovl. Pexynbmueayus noussl u 600HbIxX pecypcos. Cucmemul
80000uucmKu. MedxxcoyHapoonvle npoecpammsl N0 0OPAUeHUI0 ¢ OMX00aMU U
COKPAWeHuro 8030elCmBUsl Ha OKPYHCAOWYio cpedy, ux 3¢pghekmueHocme.
B3aumoceazv cocmoanun oKkpysicarouieil cpeovl U 300p06b: uenoeka
Heepaoayus oxpyorcaroweti cpedvl. IIpoepammbl MOHUMOpUH2A KA4ecmea
OKpydrcaroweti cpedvl. 3azpsazHeHue 86030YUWHOU, 600HOU Cpedbl, NOYBbl, NPUUUHBL U
cnedocmeust. [llymosoe 3aepsasuenue. Inekmpomacnumuoe gozoeiicmasue. 11J[K.
Yemotiyueocms opeanusma u cpeovi K cmpeccosbim 8030eticmeuim. 3a6onresanusl,
CBA3AHHbIE CO CHUNCEHUEM Kauecmea oKpydcarowel cpedvl. Mnousuoyanvhbie
0CODEHHOCMU 0OP2aHU3Ma Npu 8030eUCmeUU haKkmopos oKpyicarouieli cpeobi.
Coepemennvie mexHON02UU COKPAWCHUSI He2AMUBHO20 8030elicmBUs (hakmopos
oKpyrcaroueti cpeovl. Hayunvie ocnogvl npoexmuposanus 300po6oii cpeovl
ooumaHus.

Hemoncmpayuu. BuneodparmeHTsl U GoTorpaduu mo Teme: IpoIecchl THUCHUS,
Opo’KeHHE, MPOIECChl TUCCUMUIISAIINN; TMPEACTABUTEIN MPOKAPHUOT M DYKAPHOT;
O0COOCHHOCTH CTPOCHHS BUPYCOB, MPEJCTABUTEIH IIapCTBa TPUOOB, SKOJIOTHUECKHE
CHUCTEMBI, IPUMEPHI MUILEBBIX IEener. PacTBOpeHMEe B BOJE XJIOPOBOIOPOAA
(mrccorumanys CoasSHON KUCIIOTH), PACTBOPEHNE KPUCTAIIIOB TICPMAaHTaHaTa KaJIHsl
WM MEIHOTO KyIlopoca B BOJIe, MCTIApeHHE BOJIBI, AU(PGY3Hs Maxydnx BEIICCTB
(ozlekoJioHA) ¢ TOpsIIeH JaMIIOYKU HaKalWBaHUS, HUCMApEHHE Karull CHupTa C
bunbTpoBaibHONM Oymaru wian canderku. Pempoaykiuum KapTUH BEITUKHUX
XyJIO)KHUKOB Ha TeMy OO0XECTBEHHOTO TPOUCXOXKACHUS >KU3HHU; Pa3IMYHBIX
MIPUPOJIHBIX JKOCHCTEM. TaOJuIlbl M IUIAKaThl: «XHMHUYCCKHH COCTaB KJIICTKH,
«OBOJNIIOITMOHHOE  JIPEBO  PACTCHHI», «DBOJIOIMOHHOE JPEBO JKUBOTHBIXY,
«OBOJIFOMOHHOE IPEBO MPUMATOB U yesoBeka». [loprperst A.M. Onapuna u J{x.
b. Xonpneiina, T.llIBanna, JI.1. MBanoBckoro u 3. [Ixenuepa, A.Tencnu, B.



CykaueBa, . I'ekkens, B.M.Bepuanckoro, Y./lapsuna. [lnakatel v MyJspku
OpPraHOB U CHUCTEM OPraHOB PACTEHUM, YEIIOBEKAa M KUBOTHBIX. JleMOHCTparus
npoiiecca (poTocuHTE3A.

Jlabopamophvie onvimui. 1. CBoiicTBa OenkoB. CBoicTBa Tioko3bl. CBOICTBa
caxapo3bl. CBOKCTBa KpaxMala.

Ipaxmuuecxas paboma Ne 1. Pacrio3HaBaHHE OPraHUYECKUX COCTUHEHUI
Ilpaxmuuecxas paboma Ne 8. I3yueHue pacTUTEIIBHOU U )KUBOTHOM KJIETKH
Ilpakmuuecxas paboma Ne 9. UV3ydeHMe MUKPOCKOIMUYECKOTO CTPOCHHS
JKUBOTHBIX TKAHEU

Ilpakmuuecxas paboma Ne 10. Uzyuenue nosedenus npocmetiuiux npocmetuiux
100 MUKPOCKONOM 8 3A8UCUMOCTU O XUMUUECKO20 COCMABa 800HOU CPeObl.
Ilpakxmuuecxkass paboma Ne [11. H3zyuenue 63aumocssnzeil 6 UCKYCCMBEHHOU
9Kocucmeme — akeapuyme u cocmaeierue yeneu numaHusl.

Ilpakmuuecxkas paboma Ne [2. V3ydyeHue OBITOBBIX OTXOMOB. Paspabomka
npoeKkma pazoerbHo2o coopa Mycopa.

VI.AOnorudeckne ¢akTopbl M NPUCHOCOOJEHHOCTH K HHM SKMBBIX
opranu3mMoB (28 4)

Ocooennocmu knumama Poccuu. 3ona apkmuueckux nycmusiHb, MyHOP U
J1€COMYHOp. Kmumar Poccun. IIpupogHo-kinmatudyeckne 30HbI Poccuu:
aPKTUUYECKUX NyCTbIHb, TYHApP, JECOTYHIp, Talru, CMENIaHHBIX U
IIMPOKOJIUCTBEHHBIX JIECOB, JIECOCTENHAS, CTENEH, MOIYIYCThIHb, TyCThIHb.
Pa3nooOpa3ue u mpuCIOCOOJEHHOCTh KHUBBIX OPraHU3MOB K TOW WJIM WHOU
IIPUPOIHO- KIIMMATHYECKON 30HE.

Idnexkmpomaznumnana npupooa ceema. (CBer. Pa3BuTue nNpeACTaBICHUN O
IPUPOJE CBETa. OIJIEKTPOMArHuTHOe wu3iydyeHue. Jlnuna BonHbel. Yacrora
KOJICOaHMIA. [Ilkama »NEKTPOMArHUTHBIX BOJH. ,~JIydu, pEHTTEHOBCKOE
U3IydeHHe, yabTpaduoiIeToBOe U3IyueHUe, BUANMOE U3IIy4eHHe, WH(ppaKpacHoe
W3JIyYEHHUE U UX POJIb B MPUPOJE U )KU3HH YETIOBEKA.

Onmuueckue ceoiicmea ceema. JIBovicTBeHHasi npupoja cBera. POTOH. 3aKOHBI
OTPAXXECHUSI U TpeIoMIICHUS] cBeTa. (OTHOCUTEIBHBIN MOKA3aTedb MPEIOMIICHUS.
@akTOphl, BIMSIOIIME HA M[OKa3aTeldb MPEIIOMIICHUS: TPUPOJa BEIIECTBA,
TeMIlepaTypa, JJIMHA BOJIHBI Majaromiero uanydeHus. Pegpakromerp. Jucmepcus,
nudpakiuus 1 MHTepdepeHIrs CBeTa.

Ceem u npucnocodrenHocCmb K HEMY HCUBBIX Op2anu3moe. BrusHue cBeTa Ha
OpraHu3allii0 >KU3HEHHOTO IMKJIa OpPraHu3MOB. bBHOPUTMBI. DOTOCUHTES.
Knaccuduxanys pacTeHUd Ha CBETOIIOOMBBIC, TEHETIOOUBBIC U TEHEBBIHOCIUBHIC.
dotoTrponu3M. 3HaUCHUE CBeTa  JUIsI  OPUEHTAIMUM J>KUBBIX CYIIECTB B
MPOCTPAHCTBE. BHOMIOMUHECIICHIUS U €€ POJIb B )KU3HH )KUBOTHBIX.

Buympennaa snepzusa maxpockonuueckou cucmemsl. TepMOAMHAMUKA U €€
MPOTHOCTUYECKOE  3HAu€HUE. BHYTpeHHsI1 JHEpruss TEPMOJUHAMUYECKON
cucreMsbl. [lepBoe Hauano repmoauHamuku. Temionepenaaya. TermmonpoBOIHOCTD.
KonBek1usi: ecTeCTBEHHAsI U IPUHYIUTENIbHAs. TenaoBoe U3mydyeHue.

Tennoeoe pasnogecue. Temnepamypa. Btopoe Hayano TEPMOINHAMUKHU.
KommuectBo TETJIOTHI. TermoemMKkocCTb. TermoBoe paBHOBECHE.



TepMoaMHAMUYECKUE CHUCTEMbl TpPEX THUIIOB: H30JMPOBAHHBIC, 3aKPBIThiE U
OTKpBITBIE. TemmepaTypa, Kak mapaMeTp COCTOSHHS TEPMOIUHAMHYECKON
CUCTEMBL.

Temnepamypa u npucnoco61eHHOCHb K Hell HCUBHIX OP2AHUIMOB.
TepMmoperynsiuust B KMBOM Tmpupone. Termmonpoaykuuss W TEIIo0Taaya.
MexaHu3Mbl TEPMOpPETYJISIIUM KUBOTHBIX W pacTeHuil. Temmepatypa Tena
yeioBeka u ee (¢usnonoruyeckas poib. Kiaccudukainus SKMBOTHBIX —I10
TEMIEPATYypHOMY  PEXKHUMY Ha TOMOHOTEpPMHBIC NONUKWIOTEPMHBIE U
rereporepmubie. Knaccudukaims opraHu3MoB MO TEMIIEpaTypHOMY HHTEPBATY
OOUTaHMs: 3BPUTEPMHBIE U CTEHOTEPMHBIC. AKKIMMaTu3anus. TemrepaTypHbIi
PEXKUM.

Cmpoenue monekyavt u uzuueckue ceoiicmea 600vl. (CTPOCHHE MOJIEKYJIbI
BoJbl. Boma kak pactBoputens. PuU3MYECKHME CBOMCTBAa BOJBI: AHOMAJIbHAA
TeMIEpaTypHas 3aBUCHUMOCTb IUIOTHOCTH BOJbI; BBICOKOE TMOBEPXHOCTHOE
HATsDKEHUE BOJbl; AHOMAJIbHO BBICOKME 3HAUYEHUs TEMIIEpaTyp KUIICHUS U
IJIABJICHUS BOJBL, BBICOKOE 3HAUYECHHE TETUIOEMKOCTH BO/IBI.

3HadeHne PU3NYECKUX CBONCTB BOBI JUIsl IIPUPOIBI.

Inexkmpoaumuueckana  ouccoyuayusn.  OCHOBHBIC  TOJIOKEHUSI  TCOPHUH
anekTponuTuiueckorn auccounanmu (TI). DneKTpoauTbl W HEINEKTPOJHTHI.
Knaccudukaiuys MOHOB MO pa3jiMdHbBIM OCHOBAHHUSAM. MeXaHU3MBI TUCCOIUAIIUU
AJIEKTPOJIUTOB C PA3HBIM TUIIOM XHUMHUYECKOM CBS3U. CTENEHb JIEKTPOIUTHIECKOU
nuccoruanyu. Cojiv, KUCIIOTHI 1 OCHOBaHUA B cBeTe TO/I.

Pacmeopumocmes. pH, xkaxk nokazamenv cpedvl pacmeopa. PacTBOpUMOCTb U €€
KOJIMYECTBEHHAs! XapaKTepUCTUKa — KO3(PQPUUMEHT pacTBOpUMOCTU. MaccoBas
JIOJIs1 pACTBOPEHHOTO BEIIECTBA B PaCTBOPE.

Bona kak amponut. [Tonsitue pH pacrBopa. 3nauenue pH B npupozae. 3HaueHus
pH dusnonornyeckux KUAKOCTEH YeJIOBEKa B HOPME.

Xumuueckue ceoiicmea 600bl. XVMHUYECKHE CBOMCTBA BOABI. B3ammopeiicTBue
BOJBI C MeETaulaMu. B3auMolIeucTBHE BOJBI C OKCHAAMW. [ maparamus.
B3aumoneiictBue Boabl ¢ coisimMu. ['muaponm3. Pasnoxkenne Boapl. Ilonsrtme o0
ANEKTPOJIN3E U (HOTOHU3E.

Booa - abuomuueckuit ghakmop 6 yncuznu pacmenuii. Ponb Boasl B 6nocdepe:
KOJBIOCTh JKM3HHU, cpela OOWTaHUS, YYACTHUK OHOXUMHUYECKUX TIPOIECCOB,
YYaCTHUK CO3/IJaHUsI OMOTEOIIEHO30B, PETYJISATOp KiIMMarta Ha ruiadete. [uaposus
OpraHUYeCKUX BEIIECTB B KUBBIX opraHusmax. Knaccudukauuss pacTeHuil 1Mo
OTHOIIICHHIO K KOJUYECTBY BOABI B OKpYXalolled cpeae: TruaarouThl,
ruaApoGUTHI, TUTPOGUTHI, ME30(DUTHI, KCEPODUTHI.

Conenocms, kax aouomuueckuit ¢axmop. Comu. Knaccudukamus cosei.
Hawnbonee pacnipocTpaHeHHbIE KUCIBIE COJIM, UX TpuMeHeHue. XKecTKOCTh BOJBI.
Conmu kak muHepanmooOpasytonue BemectBa. Comu — abuotudeckuid (paxTop.
[Tpucnoco6IeHHOCTh PAaCTEHU M JKMBOTHBIX K PA3JIMYHOMY COJIEBOMY PEKUMY.
BnustHue conu Ha OpraHu3M 4esIOBeKa.

Ilousa, kax abuomuueckuit ¢pakmop. llonsTHe 0 TOYBE U KIACCHU(PUKAIUS
nouB. [lpoumecc mouBooOpazoBanus. Opapuueckue (QakTopel cpeabl U
MIPUCTIOCOOJICHHOCTh K HUM JKHBBIX OPTaHU3MOB. 3HAU€HWE TIOYBHI B MPUPOJE U



YKU3HH YEJIOBEKa: Cpeia OOMTaHUS KUBBIX OPTaHU3MOB; SKOHOMUYECKOE 3HAUCHUE,
o0najaeT TUIOAOPOAMEM, OKa3bIBa€T CYIIECTBEHHOE BJIUSHUE Ha COCTaB H
CBOMCTBa Bceil ruapocdepbl 3eMiu, SBISETCA TJIaBHBIM PETYJISITOPOM COCTaBa
aTMocQepbl 3eMii, BaKHEHIINU KOMIOHEHT OuoreorieHo3a. L{BeT u quarnoctuka
MOYB.

Bbuomuueckue ¢hakmopvr okpyscarowienr cpeodvl. buotnueckue (QaxTOpBI.
buotnueckne - B3aMMOOTHOWIEHHWS  MEXAY  OpPraHU3MaMHu:  KOHKYpEHIUS,
XUIIHUYECTBO, CUMOMO3 (MyTyasiu3M, KOMMEHCAJIM3M), MNapa3suTU3M (IKTO- H
sHAoMapas3uThl). [I[puMepsl OMOTHYECKUX B3aMMOOTHOIIICHUN B IPUPO/IE.
Jemoncmpayuu. BuneodparmenTtsl u ¢otorpaduu Mo TeMe: XapaKTepHBIC
OMOTreOleHO3bI MPUPOAHO-KIUMATUUECKUX 30H Poccun; pa3ButHe npencTaBieHUN
O TPUPOJIC CBETa; OMOJIOMUHECIICHIUSA;, TEIUIonepeiadya M TEIIONPOBOJIHOCTD;
OMOTHYECKHE B3aUMOOTHOIIEHUS MEXITY OpraHU3MaMU;

Kaptsl: npupoaHo-knumaTryeckux 30H Poccuun, mouBeHHas kapta Poccun.
[Toptpersl: ®. I'pumanbau, X. Troirenca, O. ®penens, M. Ilianka,
JIx.Makcsemna, B.B. [lokyudaeBa. Illkama 35eKTpOMarHWTHBIX BOJH JIxk.
Makcpemia. OTpakeHue U TpesioMmieHue cBera. Jlucnepcuu cBeta U 0OpaTHBIN
HKCIIEPUMEHT M0 «CMEIICHUIO» UBETOB. SBnenue nudpakumu. KuBble wumu
repOapHbie AK3EMIUIIPHI MPEACTaBUTEICH CBETOMIOOMBBIX U TEHEBBIHOCIMBBIX
pactenuii. PaboTa mpOTHB CHJI BHEIIHETO JABJICHUS 3a CYET PACIIUPEHUs rasa.
OnekTpu3anus BOJAbL. AHOMalbHas TeMIlepaTypHasi 3aBUCUMOCTh IUIOTHOCTH
BOIbl. Hucxomsmmii ITIOTOK XOJOJZHOM M BOCXOAAINMMUA IOTOK TEIJIOM BOJEL.
BricOkOoe TMOBEpXHOCTHOE HATSXKEHHE BOJbl. PacTBOPUMOCTH BEIIECTB B
HETMOJISIPHBIX M TOJIIPHBIX  pacTBopuTeisx. I[IpoBepka 3JI€KTPONPOBOIHOCTH
pacTBOPOB JJIEKTPOJIMTOB M HE3EKTponuToB. Omnpenenenue pH pactBopa
Pa3IMYHBIX XUAKOCTEW. BiammoneicTBue BoAbl ¢ MeTtaiamu. BzaumonencTBrue
BOABI C OKcuaamu. ['miaponu3 coiiel, 0Opa30BaHHBIX CUJILHBIM OCHOBAaHHEM U
ciaboit KUCIOTOM M HAo0OpOT. PacTeHus pa3iUyHBIX TPYMNN MO OTHOIICHHUIO K
KOJIMYECTBY BOJIbI B OKpY KaroIIel cpenie (>KUBbIE UK TepOapHbIe IK3EMIUISPHI).
[Tepexoa cpemHel conmM B KUCIYIO U HAa000poT. [IpuroroBiieHre XecTKON BOABI U
uccienoBanue ee cBoucTB. [lomyuenue rumpokcokapboHara Menu (Majgaxura) U
MCCIIEIOBATH €T0 CBOMCTB.

Jlabopamophvie onvimer.  1.Habmonenue wuHTEephEpEHIIMOHHONW KapTUHBI Ha
MbUTBHOUM TUIeHKe. 2.Habmroaenue audpakimoHHoi kapTunbl. 3. HaOmronenue
pacrnpocTpaHeHUsl BOJHBIX PACTBOPOB MO PACTECHHUIO.

Ilpaxmuueckas paboma Ne 13. H3yuenue npuCroOCOOJICHHOCTH OPraHU3MOB K
cpeie oOuTaHus.

Ilpaxmuuecxas paboma Ne 14. VIzydeHnre BOJTHOBBIX CBOMCTB CBETA.
Ipaxmuuecxas paboma Ne 15. Izydenue n3o0pakeHusl, 1aBaeMOro JTUH30M.
Ilpakmuuecxas paboma Ne 16. 3mepenne yaenbHON TEMIIOEMKOCTH BOIBI.
Ilpakmuuecxkas paboma Nel7. W3yueHue >KECTKOW BOJBI M YCTPAHCHHUE €€
KECTKOCTH

Ilpakmuuecxas paboma Ne 18. UccnenoBaHue cpembl pacTBOpa COJEH M COKa
pPaCcTCHUM.

Ilpakmuuecxas paboma Ne 19. N3yuenne coctaBa mouB



Vll.IIpocTrpancTBo u Bpems (6 1)
[lonatnss mpocTpaHcTBa U BpeMeHHU. [IpocTpaHCTBO M BpeMs B KJIACCUYECKOU
Mexanuke HprotoHa. AGconoTHOE MpocTpancTBO. OAHOPOIHOCTH TPOCTPAHCTBRA.
N3otponHOCTh IIpocTpaHcTBa. MHepuuanbHas cucremMa OTcueTa U MEPBBIM 3aKOH
Herotona. IlpeoOpazoBanusi ['anmwiess ¥ NpUHLMI OTHOCUTENbHOCTH ['anmuies.
AGcomoTHoe BpeMmsa. CneuuanbHas Tteopusi orTHocuTenbHocTu (CTO). [IBa
noctynata CTO u OCHOBHBIE CIEACTBUS, BbITeKawomue u3 Hux. OOmas teopus
otHocutenbHocTH (OTO). buoputmel.  buoputmbl. Tunsl OMOPUTMOB:
dusnonornyeckue u 3Kosnorudeckue. [Ipumepsl pa3nuyuHbBIX TUIIOB OMOPUTMOB Y
pacTeHnii 1 )KUBOTHBIX. PoTonepuoansM. buoputMsl yenoseka. J[ucHHXpoHU3M.
Crocobsl mepemaun uHGopManuu B KuUBoM mpupone. IlepBas u Bropas
CUTHAJIbHbIE cucTeMbl. OOMeH uH(opManued Ha pPa3IUYHbIX YPOBHSX
OpraHu3aluu KU3HH. Peakun MaTpPUYHOTO CUHTE3a (mpuHUUIT
KoMmIuieMeHTapHocTH). darounros. Peduekc, Jtonorus. MHpopmanus u yenosex.
Bo3HUKHOBEHHE U pa3BUTHE HOCUTENEH MH(OPMALUU C IPEBHEHIINX BPEMEH 0
HAIIETO0 BpEMEHH. DBOJIIOLUS COBPEMEHHBIX HH(POPMAIMOHHBIX PECYPCOB
Jlemoncmpayuu.
Buneodparmentsl u Qororpapuu mo Teme: pasNUyHbBIE TUIIBI OHOPUTMOB Y
pacTeHM U )KMBOTHBIX, COBPEMEHHbIE HH(POPMAILTMOHHBIE PECYPCHI.
[TopTpeTsl «COB» U «KAaBOPOHKOB» - BBIJAIOLIUXCS JEITENIEH HAyKH, JTUTEPATYPBI
U UCKYCCTBA.

Tabnuupl o 6uocuHTe3y Oenka, (harouTo3y, peQIeKTOPHbBIE TyTH.
VIll.IToaroToBKa M 3aIMTAa HCCJIEA0BATEILCKHAX MPOEKTOB (7 YacoB)
BbllloniHEHHE ~ AKCNEPUMEHTAIbHOM  4YacTM  MCCIIENOBATENbCKOM  paboTHhl,
oopmieHue paboThl. YueHnyeckass KOHPEpEeHIHs MO pe3yJbTaTaM BbITOJTHEHHBIX
MPOEKTHBIX M MCCIIEIOBATENbCKUX Pa0OT JECATUKIACCHUKOB (MHIMBHYaTIbHBIX

WJIM TPYTITOBBIX ).

11 knacc

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

MHoroo6pa3ue ecTeCTBEHHOIO MUpa: MEraMup, MaKpOMHUP, MUKPOMHUD.
BceneHHas, ramnakTUKH, 3BE3]lbl, COJHEYHAs CHUCTEMA: OCHOBHBIC IOHATHSA U
3aKOHbI JIBUKEHUS HEOECHBIX Tel. 3eMils, €€ CTPOCHHE U TIe0JIOTUYECKUE
obonouku. [Tonsarue o mukpomupe u Hanomupe. brochepa. YpoBuu opranuzaruu
*u3Hu Ha 3emie. buocdepa u ee rpanunpl. MonekynasSpHBIA, KIETOYHBIH,
TKaHEBbI, OPraHU3MEHHBIN, TMOMYJSIIIMOHHO-BUIOBOM, OWOIEHOTUYECKUN U
OorocepHbIil YPOBHM OpPraHM3allMy >KM3HU Ha 3emjie. DKOJOTHYECKHE CHUCTEMBI:
OCHOBHbIE MOHATHUS (L[ENU TMHUTAHUS, NUIIEBbIE MUPAMUIbL, 3KOJIOTHYECKHE
dakTopsl). OCHOBHBIE MOJOKEHUS CHHTETUYECKOW TEOPHUH 3BOJIOLIUH.
EctecTBeHHbIil 0TOOp 1 ero ¢opmbl. MyTtanuu u ux kinaccuukauus. Makpo- u
MaKpO3BOJIIOLUS. DJIEMEHTHl TEPMOJAUHAMUKN U TEOPUNA OTHOCUTEIBLHOCTH.
Havana repMoIMHAMUKH. DJIEMEHTHI TEOPHUH OTHOCUTEIIBHOCTH.

Jlemoncmpayuu. BuneodparMeHTHI ¥ CIANABI 10 TEME.

Tema 2. Mukpomup. Atoma. BemecrBa (344)

OcHogHble ceedenuss 0 cmpoeHuu amoma. IDBOMOLMS TPEACTABICHUN O
cTtpoennn atoma. Mogemu ctpoenmst atomoB JIx. Tomcona u D. Pesepdopna.



[Toctynarsl kBaHnTOBOM Teopuu H.bopa. IIpoTOHHO-HEUTPOHHAs TEOpUs CTPOECHUS
atomHoro snapa JI. VBamenko u B.l'eitzenOepra. M3orombl. DnekTpoHHas
o0oyiouKka aroMa. DHepreTudeckue ypoBHHU. [IoHSTHE O AIEKTPOHHOM OOJIAKe.
IHepuoouueckuit 3axkon. Omkpoimue /I.H. Menoeneesvim nepuoouueckoco
3akona. IIpeanochUIKM OTKPBITUS TMEPUOJUYECKOrO 3aKoHa. [lepBbie MOIBITKH
kinaccudukanmy xumMuyeckux asnemeHToB. Otkpeite .M. MenpaeneeBbiM
MEPUOANYECKOTO 3aKOoHa. [lepuoIMYHOCTP B M3MEHEHHHM CBOWCTB XHMHYECKHUX
AJIEMEHTOB W uX coenuHeHuil. llepuoanyeckuit 3axkon B (opmynuposke JI.H.
MenpneneeBa. CoOBpEMEHHBIE NPEACTABICHUS O MPUYUHAX NEPHOIUYECKOTO
U3MEHEHUS! CBOMCTB XMMHYECKUX 3JEMEHTOB M MX coeauHeHuil. CoBpeMeHHas
(GopMyIMpOBKa MEPUOINYECKOro 3akoHa. [lepmoanueckas cucreMa XMMHUYECKHX
AJIIEMEHTOB, KaK rpauuyeckoe 0TOOpaKeHue Mepruoanyeckoro 3akoHa. CTpykrypa
nepuoandeckor Tadsuipl. [lepuoasl (OobIue M Malibie) U TPynmbl (TJIABHBIE U
MOOOYHEIE).

3Hauenue nepuoouuecKoz0 3aKOHA U NEPUOOUYECKOU CUCHEMbl XUMUUECKUX
anemenmos JI.U. Menoeneesa o0na popmuposanus ecmecmeeHHOHAYYHOU
KapmuHul Mupa.

[IporHocTuueckast cujaa U 3HAYEHUE MEPUOJUYECKOIO 3aKOHA M NEPUOINYECKON
CUCTEMBI. 3HAYEHUE NEPUOJUYECKOTO 3aKOHA MW NEPUOJUYECKOH CHUCTEMBI
xumuueckux snemeHToB . M. MenneneeBa s pa3BUTHS HAYKUM W MTOHUMAaHUS
XUMHUUYECKON KapTUHBI MUPA.

bnazopoonwie zaswvl. bmaroponssle rasel, IpUYMHA MX CYLIECTBOBAHUS B
aTOMapHOM cocTOsiHUU. [IpuMeHeHune 0JaropoIHbIX ra3oB.

Honnasa xumuueckan ceazp. VIonbl n ux kinaccupukanus: no 3apsay (aHUOHBI U
KaTUOHBI), 110 COCTaBYy (MPOCTHIE U clIOkKHBIE). CxeMa o0pa3oBaHUs HOHHOU CBS3HU.
HoHHBIE KPUCTATUIMYECKUE PEIIETKH. XJIOPU]T HATPUS — TUIIMYHBIN PEICTABUTEINb
COEIMHEHHUI C NOHHBIM THUIIOM CBS3H.

Koeanenmnan xumuueckan céazb. KoBaleHTHAs CBA3b KaK CBA3b, BOZHUKAOIIAS
3a cder oOpa3oBaHUS OONIMX DJJIGKTPOHHBIX TMap TMYyTEeM TMEPEKPHIBAHMUS
AJIEKTPOHHBIX opouTanend. KparHocTh koBasieHTHOH cBsi3u. OOMEHHbIE U JOHOPHO-
aKIENTOPHbIE MEXaHHU3MbI oOpa3oBaHUs KOBaJICHTHOM CBSA3H.
OnextpoorpuniatenbHocTh (30). Krnaccudukarus koBaJeHTHBIX cBsizei: mo D0
(mosisipHast 1 HenoJisipHast ). Jumnomnmu.

Memannwt u cnnasvt. Memannuueckas xumuyeckasn ceazp. OO01IME pu3HUECKUe
CBOMCTBAa METAJIOB: 3JIEKTPONPOBOJHOCTh, MPOYHOCTh, TEIJIOMPOBOJIHOCTD,
MeTaJUIMYeCKUi OJiecK, miacTuyHoCTh. CrutaBbl YepHbIe U IB€THBIE. CTab, YyTyH.
Jlatynp,  OpoH3a,  Menpxuop.  MeTauiMueckas — CBsI3b.  3aBHUCHUMOCTH
AIEKTPOIPOBOIHOCTH METAJIIOB OT TEMIIEPATYPHI.

Monekynapnuo-kunemuueckana meopus. OCHOBHBIE TOJIOKEHHUS MOJIEKYJIAPHO-
KMHETUYECKOW TeopuH. MneanbHpiil Ta3. YpaBHEHUE COCTOSHUS UICAIBHOTO rasa.
Azpecammuvle cocmoanun eeujecma. 1'a3000pazHoe coCTossHNE. 3aKOH ABOTaapo U
ciencTBusi W3 Hero. MomsipHbld 00beM ra3oB mnpu H.y. JKuaKoe COCTOSIHHE
BemecTB. Tekyuectb. TBepaoe cocrosiHue BemecTBa. Kpuctammueckue peneTku
pa3HbIX TUIIOB JJI TBEPAOTO COCTOSIHMSA BemiecTBa. IloHsTHe 0 muazme. Beicoko-



Y HU3KOTEeMIIepaTypHas IJIa3Mbl U UX IPUMEHEHUE. B3anMmHbIe epexoibl MEX1y
arperaTHbIMU COCTOSIHUSIMU BEILIECTB.

Ilpupoonwiit 2a3. 1IpupoaHbIN ra3, €ro COCTaB U HANPABJICHUS UCIIOIb30BaHUS B
KaueCTBE TOIUIMBA U XMMUYECKOro chipbsi. KonBepcusa merana. CHHTE3-Ta3 M €ro
UCIIOJIb30BAaHUE JUIS TMOJY4YEHUS CHHTETHUYECKOro O€H3MHa U METaHoJa.
[IpenenpHble W HEOpEAENbHBIE YIIeBOAOPOIbl. KaduecTBeHHbIE peakuuu Ha
KpaTHYIO CBs3b. buoras.

Kuoxkue eewgecmea. Hegpmov. HedTh, ee cocrtaB, (usmyeckue CBOWCTBA U
MIPOUCXOXKIICHUE. DKOJIOTHYECKHE TIOCIHEACTBUS pa3iuBa HePTH H CIOCOOBI
OOpBOBI C HUMH.

[TonytHeiii HedTsHON Ta3, ero cocraB. Ilpomeccsl mepepabOTKH  HEPTH:
pextudukanusa u KpekuHr. [IpoaykTel nepepaboTku HE(TU U UX UCTIOIb30BAHKE.
Teepooe cocmosanue eewecmea. Kuokue kpucmannvl. Kpuctamimyeckue u
amop(ublie BemecTBa. [Ipu3Haku u cBoiicTBa amMophHOCTH. OTHOCUTEIHHOCTD
UCTUHBI B XuMHH. JKUIKHE KpHUCTAUIBI W HMX NOPUMEHEHHE B TEXHHKE.
OTHOCHUTENILHOCTh MCTHHBI B OMOJIOTHH U (PU3HKE.

Knaccugurkauun mneopezanuueckux eeuiecmeé u ee OMHOCUMETIbHOCHLb.
Knaccudukanusa mnpupomnbix BemiecTB. OpraHuyeckue ¢ HEOPraHUYECKUE
BemectBa. M3omepusi. Krnaccudukaruss Heopranudeckux BemiecTB. I[IpocTbie
BEII[ECTBA: METAJUIbl, HEMETAJUIBI, OJ1aropoHbie ra3bl. OTHOCUTEIBHOCTD JIETICHUS
MPOCTBIX BEHIECTB HAa METAJUIBI M HEMETaJUIbl. AJIJIOTPONHS U €€ MPUYHUHBL.
CnoxHble BEIECTBA: OKCHJbI, KHUCJIOTHI, OCHOBaHUs, COJU. OTHOCUTEIHHOCTh
KJIacCU(UKAIIUU CIIOKHBIX BEIIECTB.

Knaccuguxayun opeanuueckux coeounenuii. OcCoOOEHHOCTH COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKNX COeAUHEHUI. OCHOBHBIE MOJIOKEHUS TEOPUHU XUMUYECKOTO
ctpoenus A. bytneposa, @. Kekyne, A. Kynepa.

N3omepus, kak (QYHKIUS XUMHYECKOTO CTPOCHHUS HA MPUMEPE ITUIIOBOTO CIIUPTA
U AUMETHIIOBOTO 3dupa. [IpuunHbl MHOTOOOpa3us OpraHnYeCKUX COCTMHEHUN.
Knaccudukaiys opraHM4ecKUX COCAMHEHUN. YTIIEBOJOPOMABI: ajlKaHbl, aJKCHBI,
aJKWHBI, aJKaJWeHbl U apeHbl. Kiacchl OpraHMYecKUX COEIUHEHUI, MOJIEKYJIbI
KOTOPBIX cojepKaT (yHKIMOHATIBHBIE TPYIIIBI: THIPOKCUIBHYIO, KApOOHUIBHYIO,
KapOOKCHIIbHYI0, aMUHOTpynmy. OTHOCUTENBbHOCTh JEJICHHUS OpPTraHUYECKHX
COEIMHECHUM HA KJIACCHI.

IHonumepsl. OCHOBHBIC TOHATHS XUMHHU BBICOKOMOJEKYJISIPHBIX COCIUHCHUI:
MOHOMEp, MOJIUMEP, DJIEMEHTApPHOE 3BEHO, CTEMeHb mnojmMepuzanuu. CrnocoOs
MOJYYEHUs] TOJMMEPOB: pEaKIUu TOJMMEpPU3AlMd W MOJUKOHICHCAIUU.
buononuMeps! U ux 6UOJIOTHYECKAS POJIb.

Ilmactmaccsl. Tepmoruiactel U peakrtoruiactel. [IpeacraBurenu ruractMace M
obnactu ux npumeHeHus. Bomokna. [Ipupoansie (KUBOTHOTO U PACTUTEIHLHOTO
MPOUCXOKJCHUS) U XUMHUUYECKUE (MCKYCCTBEHHBIE UM CHHTETHYECKHE) BOJIOKHA.
[IpencraButenn BOJOKOH © 0OJacTH uX TMpuMeHeHus. Heopranuueckue
MOJIMMEPHI, KaK BEIIECTBA ATOMHOU CTPYKTYPHI.

Cmecu, ux cocmaeé u cnocoowt pazdenenusn. IloHsTHE O CMECH, KaK CHCTEME
COCTOSIIIEN W3 Pa3IMYHBIX XUMHYecKuX BemiecTB. Kmaccudukamms cmeceit mo
BU3yaJIbHBIM TMpU3HAKaM (FOMO- M TETEPOTreHHbIE CMECH) M MO0 arperaTHoOMY



COCTOSIHHIO (TBep/ble, )KHUJIKHE U ra3000pa3Hbie cMecn). CocTaB cMeceii: MaccoBast
u o0beMHas Jodu KOMIOHEeHTa cMecd. CrnocoObl pas3jienieHus CMeceu.
Jucnepcuvte cucmemsl. Ilonsitue nucnepcHoir cucreme. Kiaccudukanms
JUCIIEPCHBIX CUCTEM IO pa3Mepam JIUCIEPCHOUN (a3bl U arperaTHOMY COCTOSIHHIO
JMCTIEPCUOHHON Ccpelibl U JAucrepcHON ¢a3bl. 3HAUYEHHE JTUCIIEPCHBIX CHUCTEM B
npupoze, POMBIIIICHHOCTH U TOBCEJHEBHOM  KM3HU  4YeJIOBEKa.
['pybonucnepcHbie cucTeMbl U HMX KilaccUuUKaus (CyClEeH3UH, HMYJIbCUH,
a’po3onn). [IpuMeHeHue 3THX CHUCTEM B TeXHHKE U ObITy. TOHKOAMCIIEPCHBIE
(KOJTOMIHBIE) CUCTeMBI, WX Kiaccupukamus (3omu u renum). Koarymsius.
Cunepesuc.

Jlemoncmpayuu.

Buneopparmentsl u ¢goTorpapuu Mo TeMe: HEOHOBas peKiIamMa M aproHOBOM
CBAapKOH, JAuWpwKaOiel ¢  BO3AYIIHBIX IIAPOB, 3AlOJIHEHHBIX  TI'EJIHUEM,
OaJIbHEOJIOTUYECKHE pAJIOHOBBbIC BaHHBL. Paznmuunbie (QOpMBI TIEPHOIUYECKOM
cucteMbl xumuyeckux aementoB [[.M.Menzaeneesa. [loptpersr: JI. Byabonpana,
JI. Hunbcona, K. Bunknepa, A. bytnepoa, @.Kekyne, A. Kynepa. Moaenu
KPUCTAUTMYECKUX PEHIETOK: XJOpUJa HATpHs, UOJa, YIVIEKUCIOro ras3a, ajliMasa,
rpadura. OOpas3ilbl MUHEPAJIOB M BEIIECTB C HMOHHBIM THUIIOM CBSI3M (OKCHIA
KaJIbIUS, PA3JIMYHBIX COJIEM, TBEPJBIX IIEIOYEH, rajauTa, KajablUTa); BELIECTB C
KOBAJICHTHBIM TUIIOM XUMUYECKOU CBSI3H.

Komnekuuu: MeTaioB, CIUIaBOB; BEIIECTB U MATEPUAJIOB, IOJy4a€MbIX Ha OCHOBE
IPUPOAHOTO Ta3a; HEPTh U MPOAYKTHI €€ IMepepadoTKu; aMOp(HBIX BEIIECTB U
MaTepuayoB; MNPUOOPOB HA OCHOBE >KUAKUX KPUCTAIOB; MPOCTBIX M CIIOKHBIX
BEILECTB; IUIACTMAacC, BOJIOKOH, HEOPraHMYECKUX MOJHUMEpPOB (MHHEpAJOB U
TOPHBIX MOPOJ); OPraHMYEcKUX coenuHeHuid. uddy3us AyMUCTHIX BEHIECTB C
ropsiuiel JamMIouykd HakaduBaHus W Auddy3uss nepmMaHraHara Kajausi WU
cynbdara menu (I1) B Boze.

[Ipubopsl Ha OCHOBE HH3KOTEMIIEpATypHOW IUIa3Mbl (Ta30BbIC  JIa3ephl,
IUIA3MEHHBIE TAHEH TEJIEBU30POB U T.1I.)

[[TapocTepkHeBble M OOBEMHBIE MOJEIM MOJIEKYJ TEPBBIX MpeACTaBUTENEH
pENeNbHBIX YIIeBOAOPOOB, CcTpykTyp Oenka u JJHK. ®usuueckue cBoiicTBa
ra3oo0pa3HbIX (MpomaH-OyTaHOBasi CMECh B 3aKUTANKE), KUIKUX (OCH3MH) U
TBEpbIX (TTapaduH) aTKaHOB: arperaTHOe COCTOSIHUE, PACTBOPUMOCTH B BOJIE.
['openue npoman-OyraHoBOW cmecu (3akuraika). OTHOILIGHHUE MPEACIbHBIX U
HEIpeAeNbHbIX YIJIEBOJOPOJOB K PAcTBOPY IE€pMaHraHaTa Kajauss U OpOMHOMN
Bojie. OOpa3zoBaHue HE(TIHOM MJICHKU HAa TIOBEPXHOCTU BOJIBI.

OOHapykeHue HenpeaeabHbIX COSAMHEHUH B )KUAKUX HEPTEIPOIyKTaX.
[Tonyuenne mmactuueckoit cepbl. I[lomyuenue Oenoro docdopa. Ilomyduenue
JUCTUUIMPOBAaHHOM  BoAbl. (OuMcTKa CMECH KPUCTAJIOB — JUXpoMmMata U
nepmanranara kamus. OOpasmpl pa3IUYHBIX JAUCIEPCHBIX CHUCTEM: 3MYJIbCHUH,
CYCIIEH3UH, a3pO30JIM, T'eJd W 30id. llosydeHHWe KOJUIOMOHOTO pacTtBopa H3
xnopuaa xxenesa (I). Koarymnsius nmomydenHoro pacteopa. dddext Tungans.
Jlabopamopnvie onvimei. 1. KoHCTpywpoBaHHWE TEPUOIUYESCKON  TaOIUIIHI
XUMHUYECKUX DBJEMEHTOB C HCIOJIb30BAaHHEM KapTouek. 2. (O3HaKOMJIEHHE C
KOJUIEKIIUSIMA METAJIJIOB U CIUJIaBOB. 3. BpOyHOBCKOE IBMKEHUE YACTUI] TYIIU WU



[IBETOYHOU ThUIBIBI B Boxe. 4. IlpoBepka mpubopa aJis MOJyYeHHS Ta30B Ha
FEPMETUYHOCTh. 5. YBEIMYCHHE MAAaBICHUA JKUAKOCTH TpU €€ cxatuu. O.
CpaBHeHUe KoJeOaTeNbHbIX JBUKEHUN MOJIEKYJ BOJIbI U JibJa ¢ nmomolusio CBY.
7. BoblmapuBaHue pacTtBopa MoBapeHHOM coju. DUIbTpoBaHUE TeTEPOreHHOU
cmecu. OTcTauBaHue, Kak crnoco0 pas/iesieHus: CMecel IeKaHTaIuell U ¢ TOMOIIBIO
JEUTEIbHON BOPOHKU. 8. O3HAKOMIIEHHE C TUCIIEPCHBIMA CUCTEMAMHU
Ilpakxmuuecxkas paboma Ne 1. W3zydyenue ¢otorpaduii TPEeKOB 3apsyKEHHBIX
YacTUIL.

Ilpakmuuecxas paboma Ne 2. Tlonydenue, coOupaHue u paclio3HaBaHKE Ta30B.
Tema 3. Xumuueckue peakuuu (13 4)

Xumuueckue peakuyuu u ux xaaccuguxayusa. XUMHUYECKUE PEAKIUU WU
XUMUYECKUE SIBJICHUS, UX OTIMYMS OT ¢uU3MYECKUX sBIeHUU. Peakiuu 06e3
M3MEHEHHUS COCTaBa BEIIECTB: AJUIOTPONM3AUMHA W H30MEpu3auuu. Peaknuw,
UIylMe C U3MEHEHUMEM YMCJIa U COCTaBa BEILIECTB: COCAUHEHMS, Pa3JI0KEHUS,
3aMmeleHusi, oOMeHa. Peakiuu, mpoTekaronue ¢ BbIJICICHUEM WX MOTJIOIEHUEM
TEIUIOTHI: 9K30- M JHAOTepMUYeckue.  Jlpyrue mnpusHaku Kiaccupukanuu
XUMUYECKUX peakiuii Ha mnpumepe cuHTe3a okcuaa cepbl (VI): u3meHeHue
CTENICHEH OKHCJICHUSI DJEMEHTOB, OOpa3ymoIIMX  BEHIECTBA, HCIOJIb30BaHUE
KaTaJau3aTopa, arperaTHoe COCTOSIHUE BEIIECTB, HAIIPABJIEHUE IPOLIECCOB.
Ckopocmb xumuueckou peakyuu. I1oHATHE O CKOPOCTH XUMHUYECKON pPEAKLUU.
['oMOTreHHBIE W TETEPOTEHHBIC PEAKIMU. 3ABUCUMOCTh CKOPOCTH XUMHYECKOU
PEAKIHUHU OT MPUPOJIBI PEATUPYIOMIMX BEIIECTB, UX KOHUCHTPAIIMUA. 3aBUCUMOCTD
CKOpOCTH peakuuu oT Temmeparypol. IIpaBunmo Baut-T'odda. 3aBucumoctsb
CKOPOCTH pEAKUMH OT IUIOAAA COMPUKOCHOBEHUS BEIIECTB W HAJIUYMSA
KaTaJau3aropa.

Oopamumocmev xumuueckux peakuyuii. HeoOpaTtumbie U oOpaTUMBbIE pEaKIIUU.
CocTostHuEe XUMHUYECKOTO paBHOBECHSI /I OOPATUMBIX PEaKIIUA.

[Mpunmun  Jle-lllatense. CwmenieHre XUMHUYECKOTO paBHOBECHUS OOpaTUMBIX
peakiuii B XMUMUYECKOM ITPOU3BO/ICTBE HA IPUMEPE CUHTE3a aMMHUAKA.
Oxucaumenvno-eoccmanogumenvhule peakuyuu (OBP). dnekmponus3.

CrerneHb OKHCICHUSI M €€ ompejerneHue no ¢gopmyne coenunenus. [lonstue 06
OBP. Oxucnuresb 1 BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBIICHHE.
DNEeKTPOU3 pacilyiaBOB U PACTBOPOB HA MPUMEPE XJIOPUAA HATPHUSI.
DJIEKTPOJIUTUUECKOE TIOIYyUYCHUE aJTtOMUHUSL. [IpakTHUecKO€ TPUMEHEHUE
ANeKTpoJin3a. ['aapBaHONIACTHKA U TAJIbBAHOCTETHSL.

Xumuueckue ucmoyHuku moka. [albBaHWYECKHE DJIIEMEHTHI HA MpPUMEpE
aneMmenTa Jlanuansa-SkoOu, MX yCTpOMCTBO M MPUHLMUIN JEHCTBUA. Y CTPOMCTBO
OaTapeiiku Ha MPUMEPE CYXOro IMIEJOYHOrO AJIEMEHTa. Y CTPOMCTBO CBUHIIOBOTO
akkymyJssitopa. ["aneBanu3anus u anekTpodopes.

QDu3zuka Ha cayxycoe uenogeka. AHTPONIOMETPHUS: MU3MEPEHHE JJIUHBI U MAacChl
TeNa, CIUPOMETPUS M KU3HEHHA CMKOCTh JIETKUX. TeIoBble U3MEPEHUs H
TerioTepanus. M3MepeHne apTepualibHOTO AaBieHUsA. [ UMEepTOHUS U TUIIOTOHUS.
VYibpTpa3ByKkoBasi AWArHOCTHKA W TEpariusl. DneKkTpoTepanus. Jlazepnas
Tepanus. MarHuTHbIf pe3oHaHC M peHTreHoauarsoctuka. dmrooporpadusi.
Tomorpadus



Llemoncmpayuu.

[Tonyuenue 6emnoro pocdopa. 'openue docdopa u pactBopenne okcuaa dochopa
(V) B Bogme. Ilonyuenue u pasznoxxenune ruapokcuna meau (I1). Bzaumonericteue
xene3a ¢ pactBopoM cyibdarta mMeau (I1). OnbIThl, WIUTIOCTPUPYIOUIUE MPABUIIO
beprosne — obpa3oBanue ocajka, raza WiIM c1abOro 3JeKTpoJinTa.3aBUCUMOCTh
CKOPOCTHU pEaKIMK OT MPUPOJIbI BEIIECTB HA IPUMEPE B3aUMOJCHCTBUS pacCTBOPOB
pPa3IMYHBIX KUCIOT OJMHAKOBOM KOHIEHTPAMM C OJMHAKOBBIMHU TpaHyJaMu
IMHKa W B3aUMOJECHCTBHE OJMHAKOBBIX KYCOYKOB MAarHus, LIMHKA U JKele3a C
COJISIHOM KHCIJIOTOM. B3anmmonencTBue pacTBOpa CEpHOM KHCIOTBHI C pacTBOpamMu
THOCYNb(aTa HATPUS PA3NUYHOM KOHILEHTpauuu. B3aumoneicTBue pacTBOPOB
CEpHOM KHCJIOTBI U TUOCYJIb(aTa HaTpUs IPH Pa3IMUHBIX TEMIEpATypax.
OOpaTuMble peakuMM Ha MOpUMEPE MNoJaydeHus poaanuaa sxkeneza (1) u
HaOJIOZICHUS 332 CMEIICHUEM pPAaBHOBECHUS MO MHTEHCUBHOCTU OKPACKU MPOJIYKTa
peaKuuy MpU U3MEHEHNH KOHIEHTPALUH PEareHTOB U MPOAYKTOB.

['openune cepsl, kak OBP. Mogenb snekrponusepa. Mojenb 3eKTpOIU3HON
BaHHBI JUISl TOJYYEHUS aATIOMHHUSL. Konneknus Oarapeek. CBUHIIOBBII
akkymyssitop. Pocromerp, MEOUUMHCKUME BEChl, CIHUPOMETP, PTYTHBIA U
AIEKTPOHHBIN TEPMOMETPBI, TOHOMETPHI PAa3IMYHBIX BUJIOB, JA3€pHAS YKa3Ka.
BuneodparmeHTsl U ciaiipl o TeMe.

JlabopamopHvie onvimei. 1. Bausinue Temnepatypbl Ha CKOPOCTh PEaKluUd OKCUAA
Menu (IT) ¢ cepnoit kucnmotoil. PaznoxkeHue mepokcuja BOAOPOAA C MOMOIIBIO
okcuaa mapranua (1V) , a Takke kaTanasbl Chlporo kaprodens. 2. BeitecHeHue
Meau U3 pacTBopa cyinbdata meau (I1) xxene3om.

Ilpaxmuuecxas paboma Ne3. 3yueHrie XUMUYECKUX PEAKITUH.

lIpakmuueckas paboma Ne 4. Coopka 2anb8aHu4ecKo2o 21eMeHma U UCnvlmauue
e2o Oelicmeus.

Tema 4. 3n0opoBbe (224).

Cucmemamuueckoe noyodxcenue 4ei08eKa 8 Mupe HcugonHulx.

buonornyeckas knaccudukaius yenoBeka. [IpsMOXokIeHHE W €ro BIUSHUE Ha
CKEJIET YesioBeKa. Pyka — opran u nNpoAyKT TpyAa. Pa3BuTue depemna u rojioBHOTO
Mo3ra 4enoBeka. IlepBas u BTOpass CHUTHAJIbHBIE CHUCTEMBI. buoconuanbHas
MPUPOJIa YETIOBEKA.

I'enemuka uenoeexka u memooul ee uzyueHus.

OCHOBHBIC TIOHSITUSI TEHETUKW: HACJIEIACTBEHHOCTh, WM3MEHUMUBOCTh, TI€H,
XpPOMOCOMBI, MYyTalluk, TE€HOM, TEHOTHUIl, (QEHOTUN, JAOMUHUPYIOIIUE U
peleccuBHble Mpu3HaKu. ['eHoM udenmoBeka W ero pacumdpoka. [IpakTuueckoe
3HAUEHUE W3YYEHUsS T€HOMa YeloBeKa. MeTolbl U3yuyeHHs] TeHETUKH YeJIOBeKa:
IeHECAJIOrMYeCKHH, OJIM3HEIOBBIH, MUTOT€HETUYECKUMH. I'eneTnueckue
(HacleCTBEHHbIE) 3a00JIEBAHUSI YETIOBEKA.

Qu3uka uenogeka. CKener C TOYKA 3pCHUS (PU3NYECKOTO TOHATHUS O phIUare.
KpoBooOparmienrie B cBeTe  THUAPOJWHAMUKH: TYyJbC, KPOBSHOE JaBJIICHUE.
HMudbdysus, kak ocHoBa GOpMUPOBAHUS TIEPBUYHON M BTOPUYHONW MOYH B MOYKAX,
a Takke ra3ooOMeHa B TKaHSIX M JETKUX. TepMOpPEryislus C MOMOUIbIO KOXHU
MyTEM TEIUIONPOBOAHOCTH, KOHBEKIIMM, W3Jy4eHUST W MCHAPEHUS BOJBI.



DNeKTpoMHAMUYECKasi TpUpoOJla Mepelayd HEPBHBIX HUMYJIbCOB. Onruueckas
cucTeMa 3peHusi. AKyCTUYECKasi CUCTeMa CcllyXa U roJIocoo0pa3oBaHUeE.

Xumusa yenogeka. XuMUUECKNN COCTAB TEJIA YEIOBEKA: AIIEMEHTHI U BEIIECTBA, X
kinaccudukanusa u 3HaueHue. Bona, ee gpynkiuu. Boanblil 6ananc B opranusme
4yesnoBeka. MUHepanbHbIE BEIIECTBA U UX POJIb B JKU3HEIEATEIBHOCTH OpraHn3Ma
yesioBeka. 3a00seBaHusl, CBSI3aHHBIE C HEIOCTATKOM HJIM W30BITKOM HEKOTOPBIX
XUMUYECKUX 3JIEMEHTOB B OPraHU3ME YEJIOBEKA.

Bumamunor. Victopusi OTKpBITUS BUTAMUHOB. BHUTaMuHBI, Kak OHOJIOTHYECKH
aKTHBHBIC BEIIECTBA. bone3nu, BhI3BaHHBIE HEAOCTATKOM WM H30BITKOM
BUTAMUHOB: aBUTAMHHO3bI, TUIIOBUTAMUHO3bI, TUTIEPBUTAMUHO3HI.

CyTouHas mOTpeOHOCTh YeIOBEKAa B BUTAMUHAX M KX OCHOBHBIC (DYHKITHH.
Knaccudukanuss ButamMuHOB. BojopacTBopuMble BUTAaMHHBI Ha TpUMEpe
sutamuHa C. JKupopacTBoprMble BATAMUHBI HAa IPUMEPE BUTAMUHA A.

T'opmonui.

HepBHas 1 rymopanbHasi peryJisiliii MpOLECCOB KU3HEAEATEIIbBHOCTH OpraHru3Ma.
["opMoHBI, KaKk MPOAYKTHI, BEIpaOaThIBaEMBbIE jKeJie3aMU BHYTPEHHEH CEKPEIIH.
Knaccuduxkaims ropMOHOB MO JKele3aM, KOTOpPbIE WX MPOIYIUPYIOT MU TIO
xumMmudeckoit npupone. CBoicTBa ropMOHOB. MHCynuH, Kak TOPMOH O€JIKOBOM
NpUPOIbl. AJIpEHaIuH, KaK TOPMOH aMUHOKHUCJIOTHOU npuponabl.  CtepouHbie
TOPMOHBI Ha TPUMEpPE TMOJIOBBIX.  ['umep- v rUnoQyHKIUs KeJie3 BHYTPEHHEU
CEeKpeLuHu.

Jlekapcmea. KpaTkue CBeIEHUS O 3apOKICHUU U Pa3BUTUU  (HapMaKOJIOTHUHU.
Knaccuduxanus JeKapCTBEHHBIX CPEJICTB MO arperaTHOMY COCTOSIHUIO: JKHJIKUE
(pacTBOpBI, HACTOU, OTBAPbI, MUKCTYPbI, dIMYJIbCUHU, CYCIICH3UU U Jp.), TBEPJIbIC
(mopomiku, TaONETKW, MWJIIOJU, KalCyJbl), MATKUEe (Ma3u, JUHUMEHTHI, MAaCTHI,
CBEYM). AJIKAJIOUIBI. Bakuunsl. XHUMUOTEPANIEBTUUECKNE TIPETIAPATHI.
AHTHOUOTHKHU. Hapkotnueckue npenaparsl. HapkomaHusi U ee MOCIEICTBUSI.
OnTuManbHBIN peKUM NPUMEHEHHUS JICKAPCTBEHHBIX MTPENapaToB.

300posulit 0opa3 scuznu. Or3UUYECcKre 310pOBbE U €ro kputepuu. Ilcuxudeckoe
3I0pPOBbE U €ro Kpurepuu. HpaBCTBEHHOE 3J0pOBbE U €ro Kputepuu. Tpu
OCHOBHBIE€ COCTABJISIFOIIME 3J0POBOTO 00Opa3a »KU3HU: PEXKUM JHS, MPABHIHHOE
nuTaHue, (pundeckas aKTUBHOCTh U 3aHsATHE criopToM. DakTophkl, BiIuUsIONIME HA
3I0POBBbE YEJIOBEKA: OKpYXKaromas cpeaa, NpoQriakTHyeckas BaKI[MHAIHS,
CTPECCHI, BPEJHbIC MPUBBIYKKU. AJIKOTOJM3M M €ro mocieacTBus. HapkoMmanus u
ee MOoCIeACTBUS.

Du3zuka Ha cayrycde 300p06b: uenoeeka. AHTPOIIOMETPUS: U3MEPEHUE JIMHBI U
Macchl TeJia, CIIUPOMETPHS U )KM3HEHHAs! EMKOCTh JIETKUX. TeroBbIe U3MEPEHUS U
TerioTepanus. V3aMepeHue apTepualibHOTO AaBieHUs. | UMIEPTOHUS U TUTIOTOHMUS.
VYnpTpa3ByKkoBas IMarHOCTHKA U Tepanus. JiekTporepanus. JlazepHas tepanus.
MarauTHbIi pe30HaHC U peHTreHoauarnoctuka. dmooporpadus. Tomorpadus
Cospemennvie meOUyUHCKUE MEXHON0ZUU

300posbe uenosexa: cucmemuwiii n00xoo. Hopmanvnas gpuzuonoeus uenosexa.
Ocobennocmu yHKYUOHUPOBAHUsL ObIXAMENbHOU, KPOBEHOCHOU U OPY2UX CUCEM
opeanuzma. Quzuonozuueckue noxasamenu OpeaHu3Ma 4ea06eKa U ux HoOpmaibHoe
3Hauenue. Meouyunckue mexnono2uu OUa2HOCMuKY 3abonesanuu. Bosmoorcnocmu



U nepcneKmugbl Memooos NPoQUIAKMUKY, MePanuu U 60CCMAHOBIEHUS
opeanuzma. 1100xo00bl k noswvlueHuO 3¢hhexmusHocmu cucmembl
30pPABOOXPAHEHUSL.

Hngpexyuonnvie 3a601e6anusn u ux npoguiakmuxa

HUngpexyuonnvie 3abonesanus u ux 6o36youmenu. Cnocobwl nepeoaiu
UHPDEKYUOHHBIX 3A001e8AHULL U COYUATbHBLE PAKMOPBL, CNOCOOCMEYIoUUe UX
pacnpocmpaunenuro. Ummynnas cucmema u npunyunsl ee pabomwl. OcobenHocmu
@DYHKYUOHUPOBAHUA UMMYHUMEMA ) paA3HbIX epynn HacereHus. Cnocodul
npogunakxmuku un@exyuonnvix 3aboneeanutl. Baxyunayus. Hanpasenennocmo
MEOUYUHCKUX Npenapamos 0s 60pbObl ¢ UHDEKYUOHHBIMU 3a001e8AHUIMU.
Ilpobnema paszeumus ycmouuugocmu 8030youmenetl 3a001e6aHUl.
Meswcoynapoonvie npoepammsi no 6opvbe ¢ UHPEKYUOHHBIMU 3A00NeBAHUIMU.
Hayka o npasunsnom numanuu

Memabonusm, kax 0bMeH eujecmeom u IHepauell Ha Ypo8He OPeaHU3Md.
IHpunyunet hynxyuonuposanus nuwjesapumenvroi cucmemvl. Kauecmeso
NPOOYKMO8 NUMAHUSL C MOYKU 3PEHUsL SHEPLeMUUECKOU YEeHHOCU U COOePAHCAHUSL
NOJIe3HbIX U 8PEOHBIX 8euyecms 3Hauenue coOANaHCUPOBAHHO20 NUMAHUSL OIS
noooeparcanusi 300poswvsi. Iluuesvie 00b6asxu: nonesuvle coUCMEa U N0OOUHbLE
aghghexmol ux ucnoavzosanus. Juemol u 0COOEHHOCU UX NPUMEHEHUSL.

Jemoncmpayuu. Tabmuipl, BupeodparMeHTl W claiiabl no Tteme: Ckelner
yenoBeka. Mymsik «Topc genoBeka». Mopens monekynsl JJHK. Monenu riasa,
yXa, IMOYKH, HEPBHOW CHUCTEMBI 4YenoBeKa, Koxku. Ckener yenoBeka. M3mepenue
nyJibCa, JaBJICHUS, OCTPOTHI 3pEHUs, TEMIIEPATYPHI TENA.

Konnekuuu: BUTAMUHHBIX  TIpENapaToB, MEIUIIMHCKUX TOPMOHAIbHBIX
penaparoB, JEKApCTBEHHBIX (OPM pa3IMYHOTO AarperaTHOro COCTOSIHUS,
JIEKapCTBEHHBIX  (OpPM  pa3IUYHOrO CHEKTpa JedcTBus. buyperoBas u
KCAaHTONPOTEUHOBAsI PEaKIUu JJIs Mpenapara uHeyinHa. [lopTpeTsl Biaatomumxcs
YYEHBIX, BHECIIUX 3HAYUTENIBbHBIA KIaJg B (PapMakoJoTHIo. PocTomerp,
MEJIMIIMHCKHE BEChI, CIHUPOMETP, PTYTHBII M BJIEKTPOHHBIA TEPMOMETPBHI,
TOHOMETPHI Pa3IMYHBIX BUJIOB, JJA3€pHAs yKa3Ka

JlabopamopHvie onvimeoi.

1. V3yueHne HMHCTPYKIMU MO MPUMEHEHHUIO alTE€YHBIX MpEenapaToB BUTAMHHOB.
Onpenenenue pH pactBopa Buramuna C. 2. Onpenenenune pH cpeasl pactBopa
acupuHa

llpakmuueckas paboma Ne 5. Hccneoosanue nponopyuonanvHocmu
Cc0OCMBEHHO20 payuoHa NUMAaHUs, NPOBEPKA COOMEEMCMaEUs Maccobl mea
803pPACMHOU HOpME.

lIpakmuueckas paboma Ne 6. Humepnpemayus pe3ynsmamos ooue2o anaiuza
KpPOBU U MOYU.

Ilpakmuuecxas paboma Ne 7. OnieHKa WHIUBUTYAJIEHOTO YPOBHS 37J0POBBSI.
Ipaxmuuecxas paboma Ne 8. OrieHKa OMOJIOTHYSCKOTO BO3pacTa

Tema 5. CoBpeMeHHOe eCTeCTBO3HAHHE HA CJIy:KOe YesoBeKa (22 u)
Onemenmapuvt au Inemenmapuvie uacmuywvt? IloHsTre 0 (QuU3NKE BHICOKUX
SHEpruil. JIMHEWHBIM YCKOPUTEIb dJIEMEHTAPHBIX YaCTHUL, aPOHHBIA KOJUTAUIEP.



Jlemenne aTOMHOTO sAApa: MPOTOHBI, HEUTPOHbL. DyHIAMEHTAIBHBIE YaCTHUIBL:
JIENITOHBI U KBapku. POTOHBI. BO30HBI. AHTHYACTHIIBI.

bonvwon adponunstii konnaitdep. MoHTaX M ycTaHOBKA OOJIBIIIOTO aJpOHHOTO
kosutauaepa. [lpunnun nevictBus kosuanzaepa. lIpoucxoxneHune maccel. bo3oH
Xurrca. [Ipoucxoxaenue Beenennon. AHTUMUD.

Duepzemuka u Inepzocoepercenue

IIpobnemsbl snepeoobecneyenus: HayUOHAIbHblE, PECUOHAIbHbIE, IOKATbHbIE.
3axomnsl coxpanenus maccol u snepeuu. Ilpakmuueckoe npumenenue 3aK0H08
coxpanenusi. Buowi onepeuu. Cesa3b maccol u snepeuu. IneKmpoanepausi u cnocoowl
ee noayuenus [1omydeHne 3JIEKTPUUECKOTO TOKA € MOMOIIBIO 3JIEKTPOTE€HEPATOPA.
Hetpanuunonnas snepretuka. 7ennosvie u euopoanekmpocmanyuu. OCHOBHBIC
MOHSTHUS ATOMHOM SHEPreTUKU. PaanoakTuBHOCTh. fnepHbie peakiuu. ATOMHAs
cTaHIMs U npuHUMI ee padoTel. ADC Ha OBICTPBIX HEWTpOHAX. Paguon3oTonHbie
tepmodsiekrpuyeckue reaeparopsl (PUTEI'm), mpuniun ux neiicteus. O6nactu
MIPUMEHEHUSI AaTOMHOM SHEPTETUKU. S0epHas sHepeemuKa u nepcnekmueul ee
ucnonvb308anusi. JHepeonompeobieHue u dHepeo3pHeKmusHOCmy.
Ilpooosonscmeennasn npodaema u nymu ee peuienus. I'eorpadus roioaa v ero
npuurHbl. OCHOBHBIC HAIlpaBieHUs B penieHuu [IpogoBOIBLCTBEHHON IPOOIEMBL:
- WUCIIOJIb30BaHWE XMMHUYECKHX BeEIIeCTB (yI0OpeHHus, peryisaropsl pocTpa,
(hepOMOHBI, TIECTUIIHUIBI, PETICIUICHTHI);

- CO3/IaHME HCKYCCTBEHHBIX MPOAYKTOB MHUTAaHHS; - METOIAbl CO3JaHUA
BBICOKOITPOU3BOAUTEIBHBIX COPTOB PACTEHUM U TTOPOJI )KUBOTHBIX.

OcHoebl buomexnono2uu

[TonaTre OMOTEXHOJIOTHHU, KaK MPOU3BOIUTEIILHONU CHUJIbI OOIIIECTRA,
MCIIOJIB3YIONICH KUBbIE OPTaHU3MbI U OMOJIOTMYECKUE MPOIECCHl B POU3BOJICTBE.
Tpu 3Tana cCTaHOBJICHUS ¥ Pa3BUTHS OUTEXHOJIOTUU: PaHHsSA, HOBAas U HOBEMIIIAs.
Tpaouyuonnas 6uomexrHoI02usL; NPOU3B00CME0 NPOOYKMOB NUMAHUA,
nepepabomka omxo008. Monexynapras ouomexuonocus. Cmpykmypa u QyHKyus
HyKneunogvix kuciom. Cunme3s oenxa. Knemounas unocenepus. I'ennas mepanus.
Ipumenenue buomexuonocuu 8 30pagooOXpaHeHul, cenbCKOM X03AUCmee U OXpaHe
oxpydrcaroweti cpeowl. I'ennas unxenepus. ['ennomonuduipoBaHHbIe
OpraHu3Mbl U TPaCHCTeHHbIE TPOAYKThI. Kilerounas unxxenepusa. Knonuposanue.
DOMOpHOHANIbHBIE W CTBOJIOBBIC KJIETKU. bronornyeckas MH)XEHEpHUs, KaK METOJI
WCIIOJIB30BaHUs MHMKPOOPTaHW3MOB B KadyeCTBE OHMOPEAKTOPOB ISl MOJYy4YCHUS
MPOMBIIIJIEHHOW — mpoaykuuu.  OCHOBHBIE  HAMNpaBICHHUS  MCMOJIb30BaHUA
(dbepMeHTaTUBHBIX TpolieccoB. MimmoOunu3oBanHbie hepMeHThl. Mupogoti pwinok
ouomexnonozul. Ilepcnexmugvl pazeumus poCcCcutickozo cecmenma.
Hanomexnonozuu u ux npunosicenue

Hanouacmuyer 6 d#cueoul u Hexcugol npupooe: pasmepwvl, Munsvl CMpPYKMypbl,
@yHrkyuonanvhasn 3navumocms. OcobeHHocmu U3ULECKUX U XUMUYECKUX C8OUCE
Hanouacmuy. Camoopeanuzayus. Memoowr nonyuenusi Hawmouacmuy. Memoosi
usyuenus Hanomamepuanog. Kouncmpyupoeanue Harnomamepuanos. Hoevle
MEXHON02UU, CMPOAWUECS HA UCNOIb306AHUU HAHOYACMUY U MAmMepuaos,
nonyyaemovlx u3 Hux. lloHATHE O HAHOTEXHOJIOTMH, KaK YIIPABISIEMOM CHHTE3E
MOJIEKYJISIDHBIX CTPYKTYp. JlBa moaxona B HAHOTEXHOJIOTHM: «CBEPXY BHU3» H



«CHU3Y BBepx». MonekynapHblii cuHTe3 U camocOopka. Hanockommueckoe
BbIpAIlIUBAaHUE KPUCTAVIOB M  TOJMMEPHU3HIMS. YTIEpPOJHbIE HAHOTPYOKH.
Cunepretuka. Biauanue HAHOMEXHONO2UL HA PA36UMUe MEXHUKU. IKOJI0SUYeCKUl
acnekm HAHOMeXHOA02ULL.

Qu3uka u 6vim. HarpeBaTenbHble U OCBETUTENbHBIE PpUOOPHI. PazHoBUAHOCTH
JIaMII: HaKaJIMBaHUs, TAJIOT€HHbIE, TIOMUHECIEHTHBIE, CBETOIMOJHBIE.
MuxkpoBosiHoBas neus (CBY-neus) 1 npuHLuI ee padboThI.
KuaKoKpHUCTaIUIMYECKUE 3KpaHbl M JUCIUIEM, WX YCTPOWCTBO. OJIEKTPOHHBIM
tepmometp. Jlomammnue poGotTel. Pammonepenartynku W paarONpPUEMHUKH.
[IpyHIMNIManbHOE YCTPOMCTBO TeNeBU3Opa W TelieBHAeHUsS. CIyTHUKOBas U
COTOBAsI CBSI3b.
Xumua u O6vim. Mowimme U 4UCTAIIME CpeacTBa. [IOBEpXHOCTHO - AKTHBHBIE
BemiectBa (IIAB). OrbenuBartenu: XxumMu4yeckue M onTuuyeckue. MHCEKTUIIMABI -
cpeacTBa Uil OOpbObI € HAaCEKOMBIMH. XHUMHYECKHE CpEICTBA THUTHUEHBI U
KocMeTHKH. [IuieBbie 100aBKHM, UX MapKUPOBKA.

Cunepzemuka.

[TonsiTue O CHUHEpreTMKE W CaMOOPIaHU3allMU OTKPBITBIX cucteM. O6mume
OPUHIUIBI cuHepreTuku. Touka Oudypkanuu u aTTpakt. Ponb cuHepreTuku ass
M3YYEHHUS]  TOPUPOAHBIX U COUMANBHBIX  siBIeHWU.  CTpyKTypupOBaHUE
MaTepHaIbHOIO MUPA U €r0 U3YYCHHUE CHEeIMATIbHBIMU pa3ienamMu (PU3UKH.

DopMbl TBUKEHUSI MATEPHUU.
Ecmecmeo3nanue u uckyccmego. 30510TO€ CEUEHUE U €r0 HCHOJIb30BAHHE B
MPOU3BEICHUSAX APXUTEKTYPHhI, )KUBOMKUCH, CKyJIbOTYphl. IlocnenoBaTenbHOCTH
®uboHayuM, €€ MpPUMEHEHHWE B HCKYCCTBE. PacmpocTpaHeHHOCTh IpaBuiia
30JI0TOTO CEYEHMs] U TociieoBaTelbHOCTY PUOOHAYYM B KUBOH MpUPOJIE.
buoHuka u apxutekTypa. B3auMONpOHMKHOBEHUE €CTECTBO3HAHUS U UCKYCCTBA.
Jlemoncmpayuu.

Tabnuibl, BugeopparmenTsl u Gpororpadun mo teme.

[Toptpersr:  Ix. Yensuka, II. Xwurrca, JI.M. Jlegepmana, M. ®apanen,
A.A.Bekkepens, M. Cknagosckas-Kropu, JI. Meiitaep, O. ['ann
Jlabopamophwie onvimul. 1. VI3mepeHue napameTpoB KUCTH PYKH
Ipaxmuueckas paboma Ne 9. I3ydeHue siBIE€HUS 2JIEKTPOMarHuTHOW MHAYKIIHH.
Ilpakmuuecxkas paboma Ne 10. V3yueHue 30J0TOTO CEUCHUS HA PA3THUYHBIX
00BEKTaX.

Tema 6. Bkiax coBpemenHbIX yueHbIX B GopmupoBanne EHKM (4 yaca)
N3yyenue Ouorpaguu COBpPEMEHHBIX POCCHUHCKHX YyueHbIX. OlleHKa BKJaja
COBPEMEHHBIX pOCCUUCKMX YyueHbIX B (opmupoBanne EHKM. Ilocnegnue
OTKPBITUS B 00JIaCTU €CTECTBEHHBIX HAYK.

TemaTnyeckoe NIAHUPOBAHUE C YKA3aHHEM KOJIHYECTBA YACOB, 0TBOAMMBbIX

HA 0CBOCHME KAKI0H TeMBblI.
10 kaacc.

Ne HaumenoBanue KomuectBo | Bun yueOHON AesATEIBHOCTH yUSHUKA [Tnanupyemsle
n/m | pasgena 4acoB CPOKH/TIEpHOTBI
N3yYCHUS

(Mecsii/9eTBEPTH)




I Brenenne 4 CeHTs1I0pb

I EctecTBO3HAHME H 16 CeHTs10pb -
MeTOJbI MO3HAHUS OKTA0pH
MHpa

i Meramup 9 OKTs6pB -
OcBoeHne kocMoca Hos6ps
U ero poJib B KU3HU
Yyesl0BeyecTBa

v O060s10ukn 3emin: 12 Hos6ps -
autocdepa, Jlexabpn
ruapocgepa,
armocgepa

V Maxkpomup. Hayka | 23 Jlexabps -

00 okpy:xamouen ®despaiib
cpeae. buocgepa.

Vi AbuoTnyeckue 28 Deppadsb -
daxropsl n Arnpenb
NpHCHOCco0JIeHHOCTh
K HUM KHBBIX
OpPraHu3MoOB.

VIl | IIpocTpaHcTBO M 6 Amnpens - Mait
BpeMsi

VIl | Hoaroroska u 7 Mait
3alIUTa
HcClIe10BaTebCKIX
MPOEKTOB

11 kaacc.

Ne HammenoBannme paznena u | KommdyectBo | By yueOHOM AedTeNbHOCTH YICHUKA IInanupyembie

oo | TeMm 4acoB CPOKH/TICPUOIBI

U3y4YeHUs
(MecA1/49eTBepTh)

I IloBTOpeHue kypca 10 7 CeHTs6pB
KJjacca

1 Muxpomup. ATom. 34 CeHTs0phb -
BeurecrBa Jlexabpb

1l XuMHYecKue peakuu 13 Jexabps -

SuBapb

v 3n0poBbe 22 SuBaps - Mapt

\% CospemenHoe 22 Mapr - Maii
ecTecTBO3HaHHe Ha
cay:x0e yejoBeKa

VI Bkiag coppeMeHHBIX 4 Mait
Y4eHBIX B
¢popmupoBanne EHKM




