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IHosicHUTEIbHAA 3aIIMCKA.

Pabouass mporpamma mo ecrtectBo3HaHuto g 10-11-ro kiacca cocraBiieHa Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTebHOM MpPOrpamMMbl
cpenHero obmiero oOpa3oBanud, mpeacraBieHHbix Bo PI'OC COO, nporpamMmbl
dbopMHpOBaHUS YHUBEPCAIbHBIX YUYEOHBIX ACHCTBUN W C KCIOJIB30BAHHEM AaBTOPCKOMU
nporpammbl 11t 10 — 11 knaccoB O.C. IN'abpuensna «EcrectBo3Hanue» (I'adpuensa O.C.
Pabouue nporpammel. EcrectBo3Hanue. 10-11 kiaccel: yueOHO-MeTOAMYECKOE TOcOOUE /
O.C.I'abpuensu, C.A.Cnaakos.

[enssMu M3ydeHHs] UHTETPUPOBAHHOTO Kypca «EcTecTBO3HAHUE)» B CTaplllel IIKOJIe
SIBJISIFOTCSL:

* CO3JJaHUE OCHOB LIEJTOCTHOM HAYYHOU KapTUHBI MUDA;

* (hopMupoBaHHE NMOHMMAHUS B3aMMOCBSA3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
BIUSHUA  €CTECTBEHHBIX HAyK Ha  OKpYXaloUlyl0o  CpeAy, OSKOHOMHUYECKYIO,
TEXHOJIOTHYECKYI0, COLMATBHYIO U 3THYECKYIO CPEPBI AESITENbHOCTH YEIOBEKA,;

* CO3JaHUE YCIIOBUW NJIsi pa3BUTHUSL HABBIKOB Y4EOHOHM, MMPOEKTHO — MCCIEA0BATEIBCKOM,
TBOPYECKOH J1€ATENbHOCTH, MOTUBALIUN O0YYaIOIINXCS K CAMOPA3BUTHIO;

(¢opMupOBaHHE YMEHUI aHaIM3UpPOBATh, OLICHUBATH, MPOBEPATH HA JOCTOBEPHOCTH U
0000111aTh HAYYHYIO HH(POPMAIIHIO;

* MIOJIy4€HHE HaBBIKOB 0O€30MACHOI pabOThl BO BpeMs MPOEKTHO — UCCIIEAOBATEIbCKON U
HKCIEPUMEHTAIBHOMN JAESITENbHOCTHU, IPU UCTIOIB30BAaHUH JJAOOPATOPHOTO 000PYA0BaAHUS.
3ajavyaMu PEAMETHOTO Kypca «ECTECTBO3HAHUEY SIBISIOTCS:

- OCBOCHHME 3HAHMM O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHE MHpa M METOJax
€CTECTBEHHBIX HAayK; 3HAKOMCTBO C HauOoyiee BaXXHbIMU HJEIMHU M JOCTHXKCHHSIMHU
€CTECTBO3HAHHUSA, OKAa3aBIIMMH ONpENENSIoNlee BIUSHUE HA HAIIM MPEACTaBICHUS O
IPUPOJE, HA PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

- OBJIQJICHUE YMEHUSIMU NPUMEHSATH MOJYyYCHHbIC 3HAHUS JJI1 OOBSICHEHUS! OKPYKAOIINUX
SIBJICHUI, WCIIOJIb30BAaHUS M KPUTHUYECKON OLIEHKM E€CTECTBEHHOHAYYHON HH(pOpMalNH,
JUTSl OCO3HAHHOTO OIpPEeNIEHNs COOCTBEHHOM MO3UIUMHU MO OTHOIIEHUIO K 00CYK/1a€MbIM B
oO1ecTBe npodieMaM HaAyKU;

- IPUMEHEHHE €CTECTBEHHOHAYYHBIX 3HAHUW B MOBCEJHEBHOW >KM3HU ISl 00€CIeYeHHUsI
0€30I1aCHOCTH KHU3HEACSITEIbHOCTH, OXPaHbI 3JJ0POBbSI, 3ALUThI OKPYKAIOIIEH Cpeibl.

BBegenue Kypca €CTECTBO3HAHMS B CTAapUIEl IIKOJIE BBI3BAHO CIEAYIOIIUMHU
MPUYUHAMH:

1. Ha BbIXOZe M3 IIKOJBI B CO3HAHWU y OOJBIIMHCTBA BBITYCKHUKOB (DOPMHUPYIOTCS
YacTHBIE Hay4dHble KapTUHBI MHUpA: XHMHYecKas, (¢u3ndeckas, OHOJOTHYEecKas, HO
OTCYTCTBYET €/IMHAsl €CTECTBEHHO-HAYyYHAasl KapTHHA, KOTOPYIO U Mpu3BaHa (GOpMHUPOBATH
Takasi IUCLMIUINHA, KaK €CTECTBO3HAHUE.

2. Hapymaercs npeeMCTBEHHOCTh MEKy CPENHEN M BBICIIEH IIKOJION. B TyMaHuTapHbIX
By3ax 00s3aTENbHBIM SBIISIETCS U3y4YeHHE Kypca «EcTecTBeHHO-HayyHas KapTUHA MUPay,
CHHOHUMOM KOTOPOTO sIBJsI0TCS «KOHIeNInu COBpEMEHHOTO €CTECTBO3HAHUS.

3. BBenmenue Kypca €CTECTBO3HAaHHS TMO3BOJISIET peaqu30BaTh TaKOM MeEXaHHU3M
ryMaHUTapu3alii €CTeCTBEHHO-HAYYHOTO 00pa3oBaHus, KaK MHTETpalys, 4To, B CBOIO
ouepenb, IMO3BOJISIET TYMaHU3UPOBATh O3TO 0OOpa3oBaHUE JIs CTapIIEKIACCHUKOB,
BbIOpaBIKX A1 o0yuenus B 10—11kmaccax rymMmaHuTapHbId TPOGUIIb.



B ocHOBY Kypca MOJjoOX€Ha WJes aHTPOIOLEHTPU3Ma, T.€. IMOCTPOECHHE Kypca B
JIOTHKE U CTPYKTYpE BOCHIPUATHUS YICHUKOM €CTECTBEHHOTO MUpPA B CHHTE3€ (PU3MUECKHUX,
XUMHUYECKUX U OMOJIOTMYECKUX MPEACTaBICHUI.

bonbsmoe BHuManue (Oonee 25% yueOHOro BpeMEHH) YAENSETCS SKCIEPUMEHTY,
nabopaTopHbIM U mpakThyeckuMm padboram. ®I'OC B kadecTBe OCA3aTEIBHOTO AIEMEHTA
npy O0y4e€HHUH B CTapIIMX KJIaccax MpeyCMaTPUBAET BBIMOJHEHUE KaXKIbIM YUYECHUKOM
WHIUBUYaIbHOTO TIpoeKTa. be3 nccneaoBaTeibckux yMEHUN U HABBIKOB CO3JaTh MPOEKT
Oyznet cnoxkHo. UTOOBI COBEPIIEHCTBOBATh ATH YMEHHUS U HABBIKH, B KOKJIOM YUCOHHUKE
npeanycMoTpena rnaBa «lIpaktudeckue padbotTe». PaboThl, mpenoKeHHbIE B HEH, MOTYT
NOCIIY>KUTh OCHOBOH JIJIs1 BBIITOJIHEHHSI MHJIMBUIYaIbHOTO MPOEKTA.

Mecmo npeomema 8 yuebHom niaue.

[Ipenmer «EcTtecTBO3HaHME» BXOAWT B NpeaMeTHYI0 o0nacTh «EcTtecTBeHHBIE
Haykn». Pabouas mporpamma paccuutana Ha 207 y4eOHBIX yacoB (u3 pacuera mo 2/1=3
yaca B Hezennto B 10 u B 11 kitacce), B T.4. KOHTPOJIbHBIX paboT: 4 yaca — 10 kiacc, 4 yaca
— 11 kymace; npaktuyeckux padot: 19 wacos — 10 knace, 10 yacos — 11 kiacc.

Jlist peanu3anuu qanHoM Paboueit mporpaMMbl UCTIONB3YeTCS:

1. EctecTtBo3nanue. 10 kiacc. YueOuuk. bazossiit ypoens (aBTop O. C. ['abpuensH,
N.T".Octpoymos, H.C.IlypsieBa, C.A.Cnankxos, B.1.CuBormnazon). — M.: [Ipoda.

2. EcrectBo3nanue. 10 kinacc. Meroauueckoe nocodue (aBropsl O. C. ["'abpuenss,
C.A,Cnankos).

3. EctectBo3nanue. 11 kiacc. YueOnuk. bazoseiit ypoens (aBrop O. C. ['abpuernsiH,
N.I".Octpoymos, H.C.IlypsiieBa, C.A.Cnankos, B.1.CuBornazos). — M.: Ipoda.

Ilnanupyemble (IMYHOCTHBIE, MeTallpeIMeTHbIE U NPeIMeTHbIE) Pe3yJIbTAThl
ocBoeHusi yueOHoro npeamera «EcrecTBo3HaHMe)
Jluunocmuvimu pe3yiomamamu 00y4eHus eCmecmeo3HaHUIO AIAIMCA.!
8 YEHHOCMHO-0PUEHMAYUOHHOU chepe — BOCIIUTAHUE YYBCTBA TOPIOCTH 32 POCCUMCKHUE
€CTECTBEHHbIE HAYKH;

6 mpyoosoli cgepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEHIIen
o0OpazoBarenbHON U pohecCUOHATBHON TPACKTOPHH;
B NO3HABAMENLHOU (KOZHUMUBHOU, UHMELIEKMYAIbHOU) chepe — yMEHHUE YIPABIAThH

CBOCH MMO3HABATEIbHOM JICITCIHLHOCTHIO.

Memanpeomemuvimu pe3yibmamamit 0C80eHUsT NPOSPAMMbL HO eCMeCME03HAHUIO
SAGNAIOMCHL!
— OBJIQJICHWE YMEHHUSIMH Y HABBIKAMH PA3JIMYHBIX BUAOB MMO3HABATEIBHOUN JIEATEILHOCTH,
MPUMEHEHHUSI OCHOBHBIX METOJIOB TMO3HAHUS (CHUCTEMHO-MH(POPMAIIMOHHBIN aHaIu3,
MOJICTUPOBaHUE) JJISl U3YUYCHUS PA3IMUHBIX CTOPOH OKPY’KAIOIIET0 €CTECTBEHHOTO MHUPA,;
— OBJIaJICHUE OCHOBHBIMU HWHTEJUICKTyaJIbHBIMUA oOMNepanusiMu: (HopMyaupoBaHUe
TUINIOTE3, aHallu3 M CUHTE3, CpaBHEHUE, 000OIIeHHEe, CUCTeMaTh3allus, BBISIBICHUE
MPUYUHHO-CJIEACTBEHHBIX CBS3€H, TOMCK aHAJIOTOB;
— ¢opMHUpOBaHUE YMEHUN TE€HEPUPOBATh UCU M OMNpPEIEsiTh CPEACTBa, HEOOXOIUMBbIC
JUTS MX pean3aluu;
— (opMHUpOBaHKME YMEHHI OMPEEIATh TN U 3aJ1a4H JeATEIbHOCTH, a TAaK)Ke BBIOUPATh
CpelIcTBa peaau3alluyd dTUX IIeJIed U MPUMEHATHh Ha MpakTuke; GOpMHUPOBAHUE YMEHUHN
WCMOJIb30BaTh  Pa3JIM4YHbIE  HWCTOYHUKU JUISI  MOJIYYEHHS]  €CTECTBEHHO-HAyYHOU
nH(OpMAITUU ¥ TOHUMAHUS
3aBUCUMOCTH OT COAepXaHus U (HOpMBI TMpeacTaBiIeHHOW WHGOpPMAMK U IIeJIen
azpecara.

lIpeomemuvimu pe3yibmamamu u3yueHusr eCmecmeOo3HaHUs. ;



Buvinycknux na 6a3080Mm yposHe Hayuumcs:
- IEMOHCTPHUPOBATH HA IPUMEPAX POJIH ECTECTBO3HAHUS B PA3BUTHHU YEIIOBEYECKOMN
MBUJTU3ALINH;
- BBIJICJISITH TIEPCOHAJIBHBIN BKJIa/] BEJIMKUX YYCHBIX B COBPEMEHHOE COCTOSTHUE
€CTECTBEHHBIX HAYK;
- FPAMOTHO IPUMEHSTh €CTECTBEHHO-HAYYHYIO TEPMUHOJIOTUIO MPY OMTUCAHUU SIBICHUHN
OKPY’KaIOIIETO MUPA;
- 000CHOBAHHO TPUMEHSTH IPUOOPHI ISl UIMEPEHUS U HAOJIOICHUS, UCTIONb3YS
OMHCaHUE WIN MPEJIOKEHHBIA aJTOPUTM SKCIIEPUMEHTA C LIeJIbI0 TIOJyYeHHs 3HaHUN 00
00BEKTE U3YUCHUS;
- BBISIBJISITH XapaKTep SBJICHUN B OKPYKAIOIIECH cpejie, IOHUMATh CMBICIT HaOTI01aeMbIX
IIPOIIECCOB, OCHOBBIBASICH HA €CTECTBEHHO-HAYYHOM 3HAHUH;
- ACIIOJIK30BATh ISl ONMCAHUS XapaKkTepa MPOTEKaHUSI MPOIECCOB (PU3MUECKUE BETMUNHBI
U ICMOHCTPHUPOBATh B3aUMOCBSI3b MEKy HUMH,
- OCYIIECTBJIATH MOJICTUPOBAHUE POTEKAHUS HAOIIOAAEMBIX MPOLIECCOB C YIETOM TPaHHUII
MPUMEHUMOCTH HCTIOIb3YEMbIX MOJIENICH;
- KPUTHYECKH OLIEHUBATh, UHTEPIIPETUPOBATH U 00CYXKAaTh HHPOPMAIIUIO,
conepxarrytocs B cooomenusix CMU, pecypcax MHTepHeTa, HAYYHO-TIOMYJISIPHBIX
CTaThsX C TOYKU 3PEHHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH; JIeTIaTh BHIBO/IBI HA OCHOBE
JUTEPATYPHBIX JAHHBIX;
- IPUHUMATh APTYMEHTUPOBAHHBIEC PEIICHUSI B OTHOLIEHUY TPUMEHEHUST Pa3HOO0Pa3HbIX
TE€XHOJIOTUN B MPOPECCUOHANBHON JEATENBHOCTU U B OBITY;
- U3BJICKATh U3 ONHMCAHUSI MAIIIUH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB HEOOXOTUMBIE
XapaKTEPUCTHKH JJISI KOPPEKTHOTO UX MCIIOJIh30BAHMSI,;
- 0OBSCHATH IPUHITUIIBI, TTOJIOKEHHBIE B OCHOBY paOOTHI IPHOOPOB;
- OPTaHU30BBIBAThH CBOIO JACATEIBHOCTD C YY€TOM IIPUHITUIIOB YCTONYHBOTO Pa3BUTHS
CUCTEMBI «IIPUPOAa—O00IIECTBO—IEITOBEK» (OCHOBBIBASCH HA 3HAHUSIX O MPOIIECcCax
nepeHoca v TpaHCHOPMAIIMH BEIIECTB M SHEPTHH B DKOCUCTEME, PA3BUTHU U
GbyHKIHMOHUPOBaHUM OUOC(hEPHI; O CTPYKTYpE MOIMYJISIUU U BUA, aIallTallusIX
OpraHU3MOB K cpejie 00UTaHUs, CBOMCTBAX IKOJIOTUUECKUX (PAKTOPOB; PYKOBOJCTBYSCH
MPUHITUIIAMEU pecypcocOepekeHust U 0€30MacHOro MPUMEHEHUS MaTepUajioB U
TEXHOJIOTHH; COXpaHsis OHOJOoTHYeCcKoe pa3HooOpasue);
- 000CHOBBIBATH MPAKTUUECKOE UCITOJIH30BAHNE BEIIIECTB U UX PEAKIINil B
MIPOMBIIIUICHHOCTH U B OBITY; OOBSICHATH POJIb ONPEICTIEHHBIX KJIACCOB BEIIECTB B
3arpsA3HCHUM OKPYKArOIICH CpeIbl;
- IeHiCTBOBATh B paMKaX IMPaBUJI TEXHUKHU 0€30IMaCHOCTH U B COOTBETCTBHUH C
WHCTPYKITUSMU IO IPUMEHEHHIO JICKApCTB, CPEACTB OBITOBOM XUMHUH, OBITOBBIX
AIIEKTPUYECKUX MMPUOOPOB, CIIOKHBIX MEXAaHHU3MOB, TIOHMUMas €CTCCTBEHHO-HAYYHBIC
OCHOBBI CO3JaHUS MPEATNIMCAHUM;
- opMHUpOBaTH COOCTBEHHYIO CTPATETHIO 3I0pOBbecOeperaroniero (paBHOBECHOTO)
MUTAHMS C YUETOM OHMOJIOTHYECKOM 11e71ecO00pa3HOCTH, POJIA BEUIECTB B MUTAHUU U
KU3ZHEICATSIILHOCTH )KHUBBIX OPTaHU3MOB;
- OOBSICHATH MEXaHU3M BIIUSHUSI HA )KUBBIC OPTAaHU3MBI AJICKTPOMATrHUTHBIX BOJH U
PaJIMOAKTUBHOTO U3TyYEHHUS, a TAKXKE JCHCTBUS aJIKOTOJIsl, HHKOTHHA, HAPKOTUYECKHUX,
MyTareHHbBIX, TEPATOTEHHBIX BEIIECTB HA 3JI0POBHE OPTaHN3Ma U 3apOJIBIIIIEBOEC PA3BUTHE;
- BBIOMpATh CTPATETHIO TTOBEJCHUS B OBITOBBIX U YPE3BBIYANHBIX CUTYAIHSIX, OCHOBBIBASICh
HAa TOHNMAaHUH BIUSHUS HA OPTaHU3M YeJIOBEeKa (PU3UIECKUX, XUMUIECKUX U
OMOJIOrMYeCKUX (DAKTOPOB;



- OCO3HAHHO JICHCTBOBATH B CUTYAIlMU BEIOOpA MPOIYKTA WU YCIYTH, TPUMEHSS
€CTECTBEHHO-HAYYHbIE KOMIIETEHIIUH.
BvinyckHuk Ha 6a3080M YpoGHe NOAYUUN BO3ZMOHNCHOCHIb HAYUUMbBCL:
- BBIMIOJIHATH CAMOCTOSATEbHBIE SKCIIEPUMEHTBI, PACKPBIBAIOIINE TOHUMAHHE OCHOBHBIX
€CTECTBEHHO-HAYYHBIX MOHATUHN U 3aKOHOB, COOJII0/1as1 IpaBuiia 0e30macHon paboThI;
MPEICTABIIATH MOJYYEHHBIE Pe3yIbTaThl B TAOIUYHOM, rpaduueckoil Uik TEKCTOBON
dbopme; nenaTh BEIBO/IBI HA OCHOBE MOJTYYEHHBIX U JIUTEPATYPHBIX IAHHBIX;
- OCYILECTBIIATh CAMOCTOSITEIbHBIN YUeOHBIN IPOEKT UM UCCIIEIOBaHUE B 00J1acTU
€CTECTBO3HAHUS, BKIIOYAIOIIUI ONpEeIeHUE TEMbI, IOCTAHOBKY IEJIH U 3ajad,
BBIJIBIDKCHUE TUIOTE3bI U MYTEH €€ SKCIePUMEHTAIbHON POBEPKH, MPOBEICHUE
HKCIEPUMEHTA, aHAJIU3 €T0 PE3YIBTATOB C YUETOM MOTPEUTHOCTH U3MEPEHUS,
dbopMyIMpOBaHKE BHIBOJOB U MPEICTABICHNE TOTOBOTO MH(GOPMAIIMOHHOTO MTPOTYKTA;
- 00CY)KIaTh CYIIECTBYIOMINE JOKATBHBIC U PETHOHATIBHBIC MPOOJIEMBI (IKOJIOTUIECKHE,
HSHEPIreTUYECKUE, CHIPHEBBIC U T.11.);
- 000CHOBBIBATH B JUCKYCCUM BO3MOYHBIE ITyTH X PEILICHHS, OCHOBBIBAsICh HA
€CTECTBEHHO-HAYYHbIX 3HAHUSX;
- HAXOJIUTh B3aUMOCBSI3U MEXAY CTPYKTYPOUl U PYHKITMEH, IPUUUHOMN U CIIEJICTBUEM,
Teopuel u pakTaMu IpU aHAJIKM3€ MPOOJIIEMHBIX CUTYalluid 1 000OCHOBAHUHU TPUHUMAEMBIX
pELIECHU Ha OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHUI; TOKA3bIBATh B3aUMOCBSI3b MEKIY
00JIaCTSIMU €CTECTBEHHBIX HAYK.
Conep:xkanue yueOHOro npeamera «EcrecTtBosHanue».

10 knacc.

1. BBenenue (3 )
Brenenue B ecrectBo3Hanue. IIpupoga-cpena oOUTaHUS W UCTOYHUK KU3HHU YEJIOBEKA.
B3auMooTHOIIEHNS 4YelOBEKa W MPUPOJAbI, WX JualiekTuka. [lpupoma — HUCTOUYHUK
TBOPYECKOTO BJOXHOBEHUS JIeATENICH UCKYCCTBA.
EcrecTBO3HaHME — €IMHCTBO HAyK O mpupojae. Matepus u GopMbI €e CyIIeCTBOBAHUS.
Juanektuka ectectBo3HaHus. (OCHOBHbIE dTambl ero pasButus. [loHsrtue o
€CTECTBO3HAHUHU, KaK CHCTEME HAYYHBIX 3HAHUW O IPUPO/IE.
Jemoncmpayuu. BuneodparmeHTsl (10 CEMbCKOXO03IUCTBEHHBIX YTOJIUMA, Kapbephl NS
NOObIYM  YIJIsi W PyAbl, METaUTypruueckrue KOMOWHATBHI, Tra3o- W He(TErnpOBOIbI,
baotumuu, I'9C, TOL u ADC, mocneacTBusi 3eMJICTPSICEHUNH U IIyHAMHU, WCUC3HYBIITHE
BU/JIBI PACTCHHUM U KUBOTHBIX); PENPOIYKIIUN KAPTUH BEIUKUX XYT0KHUKOB C TEH3aKaMu
u apyrumu oowbektamu nipuposasl (Llumkuna, JleBurana, AiiBazoBckoro, KOona u ap.);
MYy3bIKaJIbHBIE (DparMEHTHI, TTOCBSIICHHBIE sBJICHUAM npupoabl (Yaitkosckuii, Cen-CaHc,
berxoBeH u n1p.).
[TopTpeThl yUeHBIX-€CTECTBOUCIIBITATENEH, BUICOPPArMEHThI IO UICTOPUU BOZHUKHOBEHUS
U pa3BUTHUS (PU3UKHU, XUMUU U OMOJIOTUHU

2. EctrecTBO3HAHMe U MeTO/IbI MO3HAHUA Mupa (13 1)
B3aumoceazv meincoy HayKoil u mexnoaocuamu
Hcmopus usyuenust npupoowl. [lpoepecc 6 ecmecmeenHblX HAYKAX U €20 8KIAO0 8 pa3sumue
yusunusayuu. Memoovl HayuH020 NOZHAHUA U UX COCMAGIAowUe. Ha0I0eHue,
uzmMepeHue, IKCnepuMenm, MooeIuposanue, 2unomesd, 8b1600, NOCMpPOeHUe
meopuu. OopMbl MO3HAHUS: HAYYHOE U HEHay4YHOoe. J[Ba ypOBHSI HAYYHOTO MTO3HAHUS:
AMIIMPUYECKUI (1yBCTBEHHBIN, ONBITHBII) W TEOPETUYECKHUM (pPalMOHAIBHBIN).
MoaenupoBaHue Ha TEOPETUYECKOM YPOBHE MMO3HAHUSA U TUIIBI MOJIENeH (MaeanbHas,
aHaJorusi, MaTeMaTuyeckas). Poib MBICJIEHHOTO SKCIIEPUMEHTA U MATEMATUYECKOTO
MOJICJIMPOBAHUS B CTAHOBJICHUH U PA3BUTHH €CTECTBEHHBIX HAyK. PyHOamenmanvbHoule
NOHAMUSL eCMeCmMB03HAHUSL.



A3eik ecmecmeo3nanua. buonocusn. buomorndyeckas CHCTEMaTHKa W €€ BaXKHEUIINE
TakCOHbl. buHOMHHanbHass HomeHkiarypa. [lonstue Buma. CucTeMaTvka >XUBOTHBIX.
[Tonstue mopoaesl. Cucrematuka pactenuil. Ilonstue copra. buonoruueckas
HOMEHKJIaTypa — OCHOBa TNpo(decCUOHATBLHON NeSITeNbHOCTH. Xumus. TpuBUaIbHbIC
Ha3BaHUs. PaninoHanpHass HoMeHKIarypa. MexaynapoaHas HomeHkinarypa MIOITAK.
XUMHUYECKHE DJIEMEHTBHl UM TMPOUCXOXKJeHHWe uX Ha3BaHuih . Kiaccuduxanus
HEOPTaHWYECKUX BEHIECTB (OKCHJbI, KHUCJIOTHI, OCHOBaHMs, COJIM) W TPUHIIUIIBI
oOpa3zoBanusi ux Ha3zBaHuil. @usuxka. EquHunbl u3MepeHus: (U3MUEeCKUX BETUYUH Ha
Pycu. Epununsl usmepeHus (QU3NYECKHX BEJIUYMH B HEKOTOPBIX JPYTUX CTpaHax.
MexayHapoaHas cuctema equHuI] u3Mmepenus (usndeckux BenuduH — CU. OcHOBHBIE
U TIPOM3BOJIHBIC €IMHHUIIBI U3MepeHus pusnyeckux Beauana CH.

Ecmecmeennonayunvie nonamus, 3aKonvl u meopuu. ECTECTBEeHHOHAyYHBIE MOHSTHS.
KoHkpeTHbIE W aOCTpaKTHBIC €CTECTBEHHOHAYYHBIC MOHATHS. 3aKOHBI €CTECTBO3HAHMS.
EcrectBeHHOHayuHble Teopuu. OmnucaTeIbHbIE TEOPUU U OOBICHUTEIBHBIE TEOPHHU.
[Iporuo3upyromiasi pojib €CTECTBEHHOHAYYHBIX TCOPHUH.

Ecmecmeennonayunan kapmuna mupa. KapTuHbl Mupa: penurvosHasi, ObITOBas,
XynoxkecTBeHHasi. Ecmemceennonayunas kapmuna mupa (EHKM). OBomouus EHKM u
€€ 3Tambl: apUCTOTEIEBCKUN, HBIOTOHOBCKUM, SUHINTEHHOBCKAs PEBOOLUSA. [IpuHIUIIBI
MO3HAHUS B €CTECTBO3HAHMM: COOTBETCTBUS, JONOJHUTEIBHOCTH, MPUYMHHOCTH,
CUMMETPUH.

Mupui, 6 Komopuix mul scusem. Ilpumepst cucmemamuszayuu U Ha2usi0HO20
npeocmaesieHus Hay4Ho20 3HAHUsL. NPOCMPAHCINEEHHO-8PEMEHHbLE XAPAKMEPUCTNUKU
(HaHOMUD U MUKDOMUD, MAKPOMUD, Me2amup). | paHULIBI MUPOB U YCIIOBHOCTb 3TUX
rpaHull. Posb HayuHblX 00CMUNCEHUL 8 CO30AHUU HOBBIX MEXHON02UL. DEOII0YUsL
mexnonozuu. 1IpruOopsl 71 U3y4EeHHUs] MUPOB, UX DBOJIIOIUS OT CBETOBOTO MUKPOCKOMA
P.I'yka 1o ckaHupymoomero TyHHeabHoro Mukpockona (CTM) 1 aTOMHO-CUIIOBOTO
Mukpockona (ACM). MoekynsipHOe paclio3HaBAHHUE U €r0 POJIb B IPUPOJIE U )KU3HU
yenoBeka. KoMmbroTepsl Oyayiero.

Jlemoncmpayuu. ITopTpeTsl yueHblx- ectecTtBoucnbiTarene (I'.I'anunes, [.Mennaeneena,
["'Mennens, H. bekeroBa, M. ®apazes), pa3nuuHble MaTepHaIbHbIC (PUHUECKHE
(onexkTpodopHas MaliMHa — MOJENIb MOJHUU, KPUCTAIMYECKUE PEIISTKH Pa3InYHBIX
TUTIOB), Ouosiornueckue (MyJIsDKA I[BETOB, OpPraHOB Tejla uesjoBeKa), reorpaduyeckue
(rmoOyc, kapTa, TeJUTypHil),

XUMUYECKHE (IIapOCTEPKHEBbIE U OOBEMHBIE MOJEIH MOJIEKYJl Pa3JIMYHBIX BEIIECTB).
Crnaiizpl ¢ MojessiMu cTpoeHust aroma TomcoHa u Pesepdopaa.

OTHOCUTENLHOCTh TOHSTUSA NYCTOTHl. Pa3nuunble (Qu3Mueckue, XUMHUUYECKHUE U
ouonornyeckue monenu. Iloprperst  Apucrorens, K.JIunnes, Y. Japsuna;
BUJICOPparMeHThl C TAaKCOHAMU B OOTAaHMKE W 300JIOTMHM U TPUMEPHl CHUCTEMATHKHU
OT/ACJIBHBIX PACTeHMH W IKUBOTHBIX. Tabnuia, chnaig wuid  BuacopparMeHT
«Homenknarypa MIOITAK»; TaGauIbl WK CIaiibl ¢ aHUMAIIUSIMU 110 OOIIUM HPUHITUTIAM
00pa3oBaHUsI Ha3BaHUW Ba)KHEHITUX KJIACCOB HEOPraHWYECKUX COCIUHEHUN — OKCHUJIOB,
KHCIIOT, OCHOBAHUS, COJICH, - M UX KIJIacCHU(DUKAIUH.

[Toptpetst Owma, Kynona, HeioTona, ODitHmTeiiHa u Jp.; TAOMUIBI OCHOBHBIX U
npousBoaHbx emauann; CU; nuHamuueckwe BUACO(PpPArMEHTHI, WIUTIOCTPUPYIONTHE
BaKHEUIITNE MOHATHS GU3UKY MPUMEHHUTEIFHO K TEME YPOKa; CJIali/l Win BUAeoPpparMeHT
«CTapopycckue eAWHUIIBI U3MEPEHHS] HEKOTOPBHIX (DM3UYECKUX BEIMUWHY». TaOauIel U
BUICODPArMEHTHI, WIUIIOCTPUPYIOIINE BaXHEUITNE TIOHATHS, 3aKOHBI W TEOPUU
€CTECTBEHHOHAYYHbIX JHUCUUIUIMH IO KypCy OCHOBHOH IkoJibl. BupgeodparmMeHThl U
CJaipl MO BOJIIOIUU MUKPOCKOMIOB.



Jlabopamopuvie onvimul. 1. [locTpoeHHE PaBHOCTOPOHHHUX TPEYTOJbHUKOB M3 CIIMYEK Ha
IVIOCKOCTH W B MHpocTpaHcTBe. 2. MimmocTtpauuss OpUHIMOA COOTBETCTBUA. 3.
MopnenupoBaHue MNpUHIUIA pabOThl CKAaHUPYIOIIETO MHUKpockomna. 4. JokazaTenbcTBO
0eKoBOM TTPUPOIbI HEPMEHTOB.

Ipaxmuueckas paboma Nel. DMIMpUYECKOE TO3HAHUE B U3yUEHUN €CTECTBO3HAHUS.
Ilpakmuueckas paboma Ne2. IloctpoeHUE MPOCTPAHCTBEHHBIX MOJIeNIE HEOPTaHUYECKUX
Y OPTaHUYECKUX COEIMHEHUN B COIOCTABJIEHUH C UX CBOMCTBAMM.

lIpakmuueckas paboma Ne3. Habmonenue 3a ropsiieil cBeuoi

Ilpakmuueckas paboma Ne4. HaGmioneHrue 3a U3MEHEHHEM TEMIIEpaTyphl JbJa U €ro
COCTOSIHMEM NP HATPEBAHUU

HI.Meramup. OcBoeHre KOCMOCA M €ro0 PoJib B »KU3HH YeaoBeyecTBa (9 4)
XPpOHOJIOTUS ACTPOHOMUYECKUX MPEICTABICHUN U OTKPBITUI: TEOLIEHTPUYECKAS] CUCTEMA
MHpPA; aHTPONOLEHTPUYECKASI CUCTEMA MUPA; TEJIMOLEHTPUYECKAs CUCTEMA

Mupa. AcTpoHOMBI 16-19 B.B. ¥ X BKJIaJ B pa3BUTHE MPEIACTABICHUM O

Bcenennoil. Beenennas: meopusi 03HUKHOBEHUS, CMPYKMYPA, COCMA8, 36010YUA.
Acmponomus Kak HayuHbll PYHOAMEHM 0CB0EHUS KOCMUUECKO20

npocmpancmea. Kocmonorus. Bkiax oTedecTBEHHOM HAyKH B MUPOBYIO

KOCMOJIOTHI0. Pakemonocumenu, uckyccmeeHnnvlie CHYmHUKU, OpoOumaivbHbvle CMaHyuu,
nuanemoxoosl. OpoutanbHas actpoHomuueckas oocepparopus (OAO). HUcnonvzosanue
CNYMHUKOBBIX cucmem 6 cghepe unghopmayuonnvix mexuono2uu. CospemenHvle HAyYHO-
uccie008amenbeKue npocpammol No U3y4eHuro Kocmoca u ux sHavernue. Ilpobnemwsi,
CBA3aHHbIE C 0OCBOEHUEM KOCMOCA, U nymu ux peutenusi. Medxxcoynapoonoe
COmMpyOHUYECmEo.

IV.006010ukn 3emun: aurocdepa, ruapochepa, atmochepa (12 u)

Cmpoenue 3emnu. Jlumocghepa.  BuyTpeHHee CTpoeHHE 3€MJIM U €€ XHUMHUYECKHI
cocraB. CtpoeHue u coctaB Jutochepbl. MuHepanbl W TOpHbIE MOPOIbI. Pyabl
Jlutochepubie  mmThl.  3emuetpsicenus.  Illkama  Puxtepa.  MIHTEHCUMBHOCTH
3emuieTpscenuit. Llynamu.

Tuopocgpepa. Oxeanvt u mopa. CocraB rtuapochepsl. MupoBoii okeaH. Mops.
Herunuuneie wmops: CapraccoBo, Kacnuiickoe u Apansckoe. Tema Mops B
ITPOU3BEICHUSAX MUPOBOM XY10)KECTBEHHOM KYJIBTYPHI.

Boowt oxeanoé u mopeii. XUMAYECKAN COCTaB MOPCKOM M OKEAHUYECKOW BOJBI.
[Ipomumne. Jlen B okeane. ['pennanausi. Autapkruaa. JBuxkeHue Bog MHUpPOBOro okeaHa.
[TpuiuBel 1 oTIMBEL. MOpckue Teuenus. Tumel Kimmara.

Boovt cywiu. Boapl cymu u ux kiaccudukanus. Pomnuku. ['eiizepbl. MuHepanbHbIe
BOJIbI M UX KJlacCU(pUKAIIuSI. [Ipo6iema npecHoit Boawl. O3epo baitkan. KapctoBsie
SIBJICHUSI U1 00pa30BaHUE CTAJAKTUTOB U CTAJIATMUTOB. AHOMAJIbHBIE CBOMCTBA BOJIbI U UX
3Ha4YE€HHE B MPUPO/IE.

Ammocgpepa. Ilozooa. Atvmochepa u ee coctaB. BeprukanbHOe CTpoeHHE
atMocdepsl: Tpomnochepa, crparochepa, me3ocdepa, Tepmochepa, sx3ochepa. Cocras
Bo3yxa. O30HOBBIE ABIPHI M MAapHUKOBBIN d(dekt. [lorona n knmumar. Ammocghepnoe
oasnenue. Bemep. AtmochepHoe naBienne. Kecconnas u BeicoTHas 00je3HH. [[UKIIOHBI
U aHTUITUKIIOHBL. ATMOcdepHbie GpoHTH. BeTpa n ux BHIBIL: IIKBaJ, CMEpY, aHTHUIIACCAT,
naccar, opu3, peH, 60pa, CUPOKKO, MyCCOHBI, Tall(pyHbI, yparaHbl, CMEPYH, TOPHAIO.

[Ixama bodopra.
Bnaasicnocme 6030yxa. Bnaxnocts Bo3ayxa. IIcuxpomerp m I'mrpomerp. Touka pocel.
Obnaka, wux ¢opmpl u  pasMepsl. Tyman. Ocaaku W UX  THUIIBL

Panyra.



HHemoncmpayuu.  OOpasupl pyn, MHHEPATIOB W TOPHBIX MOpox, (u3nueckas Kapra
IOJTYLIAPUH, aTIaChl.

KapTtel: Mopckux TeueHuil, puzndeckue kapTel Mupa u Poccutickoit deneparmm.
Buneodparmentsl u Qororpadun mo teme ypoka: CTpoeHue 3eMIIH, 3eMIIETPICECHMS,
I[yHaMH, pa3JIyHble OKEaHbl U MOps, alicOepru, MOpPCKHE TEUEHUs, POJHUKH, Teh3ephl,
o3epo baiikai, kapcToBbI€ SBJICHUS (CTATAKTUTHI U CTAJarMUTHI), aTMOC(Epa U €€ COCTaB,
LUUKJIOHBl U AHTUUUKIOHBI, BHJBl BETPOB, TyMaH, paAyra, OCaaKH pPa3JUYHbIX THIIOB.
Penponykuun kaptuH - WM. AliBazoBckuii «/leBsteiii Bam», WM. JleButan «beper
Cpeauzemuoro mopsi», Y. Illumkun «Ha Gepery mops», JI. Jlaropao «Mope», A. PouioB
«Ha romyGom mpocTtope»; (parMeHThl My3bIKaIbHBIX MpousBeneHuit - H. Pumckuii-
Kopcakos «Cankoy», K. Jlebroccu «Mope», M. PaBens «Jlogka B okeaHe» u3 cOOpHHKA
«3epkanay, II. YaiikoBckuii «Jlebegunoe ozepo», M. Mycoprckuii  «CHerypoudkay.
[IpeBpamenuss HEpacCTBOPUMBIX KapOOHATOB Kalbliiid M MarHus (CpeIHuX coJjeil) B
pacTBOpUMBbIEC THUAPOKAPOOHATHI (KHUCIBIE COJIM) M OOpaTHO — NpUYMHA OOpa3oBaHUS
CTaJaKTUTOB M cTajarMuToB. MojenupoBanue napHukoBoro 3¢gdexra. [Ipubopsl: s
U3MepeHust aTMocepHoro AaBieHus (6apoMeTpsl), JUIsl U3MEPEHUS BIAXKHOCTU BO3/yXa
(TUTPOMETPHI).

Jlabopamopuvie onvimel. 1.M3ydeHue coctaBa rpaHuta. 2. MojenupoBaHHE BBICOKON
IJIOTHOCTH BOJBI MepTBOro mops. 3. Pacuinpenne Bobl P HarpeBaHUH.

Ilpakmuuecxas paboma Ne 5.VI3ydenne KOJIJIEKIIMA TOPHBIX MTOPO/T

lIpakmuueckas paboma Ne 6.VI3ydeHne mapaMeTpoB COCTOSIHUS BO3/lyXa B KAOMHETE.
V.Maxkpomup. Hayka 00 okpy:xkarwuiei cpene. buocgepa. (23 u)

/Kusno, npuznaku sncu6ozo u ux omuocumenphocms.  OCHOBHBIE CBOMCTBA JKMBOTO
OpraHu3Ma: €JIMHCTBO XUMHUYECKOTO COCTaBa, oOMeH BEILIECTB,
CaMOBOCIIPOM3BEICHUE,  HACJIEACTBEHHOCTb, HM3MEHYMBOCTb, PAa3BUTUE U  POCT,
pa3apaxuMOCTh,  JUCKPETHOCTH U LIEJIOCTHOCTh, SHEPTrO3aBUCUMOCTb.

’Kusbie CHUCTEMBI, Kak CaMOYIIPABJISIOIIMECS, CaMOPETYIUPYIOLIUECS,
CaMOOpraHM3yIOIIMeECs cucTemMbl. Tpu Havana repMoanHaMuKku. [loHsATHE SHTpONIMH.
Ilpoucxoostcoenue sncuznu nHa 3emiae. (OCHOBHBIE THUITOTE3bl TPOUCXOKIACHUS KU3HU HA
3emie: KpeauroHU3M, THUIOTe3a CaMOIPOU3BOJIBHOTO 3apPOXKICHUS KU3HHU W3 HEXKHUBOTO,
KOHIIETIIHUS OMOTeHe3a, TUII0Te3a MaHCIIEPMUH.

['unore3a TPOUCXOXKIEHUS SKM3HU MyTeM OHOXMMHYECKOW HSBOJIONHMH (TUIIOTE3a
Onapuna—XomaeiiHa). JIMCKyccuss O BO3MOXKHOCTH — CYIIIECTBOBAHMS BHE3EMHBIX
[MUBUJIN3AIUHN.

Xumuyeckuu cocmae Kiemku. XUMAYECKAs OpPraHU3alMs KIECTKM HAa aTOMHOM —
DJIEMEHTHOM, - YypoOBHE. MakpoaneMeHTbl. MUKpOdJIeMeHThl. MONEKYIIApHBIM YPOBEHb
XUMHUYECKON OpraHu3alMi KJIETKU (MOJICKYJSIpHBIA cocTaB KieTkH). Heopranuueckue
coenuHeHusa kieTku. Boma u ee posib. MuHepanbHbie coyii. OpraHuyeckue BENIECTBA
KJIETKH.

Yposenu opeanuzayuu  orcusznu. Kiietounbli  ypoBEHb OpPraHM3alMM  KWU3HU  HA
3emie. TkaHeBbId ypOBEHb. THUIBI TKAHEHW KUBOTHBIX (SMUTENHAIbHAS, COCIUHUTENbHAS,
MBIIIIEUHAss, HEpPBHasg) U pacTeHudd (oOpazoBarenbHas, TIOKPOBHAs, OCHOBHAas U
npoBoasmias). Opranusiii ypoBeHb. OpraHu3MeHHbI ypOBEHb. [lonmysiimoOHHO-BUI0BOM
ypoBeHb. buoreonienotnuecknii ypoBeHs. buonenos. buocdepHsblil ypoBeHb.
Ilpokapuomer u 3ykapuomsi. [IpokapuoTel ©  JyKapuoThl. baktepunm W HX
kaccudukaiys: mo ¢popme (OAIMIUIBI, KOKKH, CIIUPUIUIBI, BAOPUOHBI), TIO THITY TUTAHUS
(campoduThl, mapa3uThl), MO OTHOIICHHIO K KucjIopoay (a’poObl, aHa’poOBbl).
Oco0OeHHOCTH CTpoeHUs1 OaKTEepUil U UX KU3HENEATeIbHOCTH. Poib OakTepuu B mpupoje



U KU3HMU uenoBeka. l{nanoOakTepuu (CHUHE-3eJ€HbIE BOJOPOCIHM) U OCOOCHHOCTH HX
CTPOCHHUS W KW3HeAesTenbHOCTH. Ponbs mmanoOaktepuii B mpupone. CTpoeHue KIETKU
HYKapHOTOB.

Knemounaa meopusa. Ilpocmeiimue. Bupycwl. Knetounass Teopus U €€ IMOJIOKEHUS.
[Ipocreiinme: )KryTUKOBBIE, pECHUYHBIC, aMeOOUHbIC. 3HAUECHUE TPOCTEUITUX B IPUPOIE
U KU3HMU 4denoBeka. Bupycel. CTpoeHne U OCOOEHHOCTH KU3HEIEATEIIbHOCTH BHPYCOB.
Bupychasie 3a0oneBanus yenoeka. BUY u CITN. I'pu6Osi. Pois rpuboB B npupoje u B
XO35IUCTBE YEJIOBEKA.

Ilonamue  Ouonocuueckou  Ieonwyuu.  Ieonwyuonnas  meopusa. llousarue
OnonornyecKkor SBoONUA. J[TUTENHHOCTh, HEOOpPATHUMBIA XapaKTep, HAMPaBICHHOCTh
oo,  OCHOBHBIE  HAMpaBJICHUS  JBOJIOLUMU. buonmornueckuid  mporpecc.
buonornueckuii perpecc. AHTPOIIOI€HES U €0 ATAIbI.

[Ipennoceuiky co3aanus 3BOMOLMOHHONM Teopur Y.JlapBuHa. Jlormueckas cTpyKTypa
JTapBUHU3MA (M30BITOUHAS] MHTEHCUBHOCTh Pa3MHOXEHUSI, 00pb0a 3a CyIlleCTBOBAHUE U €€
BUJIBI, €CTECTBEHHBIN otoop).CuHteTHuecKas TeOpuUs 3BOJIIOLIHH.
MHuKpO3BOITIOLHA. BunoobpazoBanue (reorpaduueckoe u
sKoJoTHYecKoe ). MakposBomtonus. JBUKyIlHe CHITBI 3BOJIFOLMN: MyTallHOHHBINA MTPOIIECC,
MOMYJISIIIUOHHBIE BOJIHBI, U30JsA1MsI. DOPMBI €CTECTBEHHOTO O0TOOpA: CTaOMIM3UPYIOIIHA,
JBVOKYILUH, TA3PYIITUBHBIN.

Cospemennvie mMemoovl NOOOEPHCAHUA YCIMOUUUBOCHU OUO2E0UECHO308 U
UCKYCCHI8EHHBIX IKOCUCHIEM

[Tonsitue sxocuctemsl. buoron. buonenos. buozeoyenos, cmpykmypa u 0CHoGbl
@ynryuonuposanus. OTanunsi OUOreoLeH03a OT 3KOcUCcTeMbl. HecTaOunbHbIE

U CTaOWUIIbHBIE SKOCUCTEMBIL. buoceoxumuyeckue nomoku. Kpyeoeopomul eeujecmaa.
lpunyunwvr ycmouuueocmu ouozeoyerno3o6. Hayunvie 0CHO8bl cO30aHUS U NOOOEPHCANUSL
uckyccmeenHulx akocucmem. 1lpouzso0cmeo pacmumenbHOU U HCUBOMHOBOOUECKOU
npooyKyuu: npooiemvl Koauvecmsaa u kavecmea. Knacmepnulii nooxoo kax cnocot
80CCMAHOBIEHUSL OUO2EOXUMUUECKUX NOMOKO8 8 UCKYCCMBEHHbIX IKOCUCTEMAX.
Anmubuomuxu, necmuyuobl, CIMUMYIAMOPbL POCMA, YOOOPEHUS U UX NPUPOOHbBLE AHANOU.
IIpobrema ycmouuugsocmu 20poOCKUX IKOCUCHIEM.

Huweevle uenu. Ikonozusa. IKonocuueckue Gaxkmopel. Tumnonoruss KHUBBIX
OpTraHU3MOB JKOCHUCTEMBI: TPOAYILEHTHI, KOHCYMEHTBI, PEeAYLEHThl (campoduThI).
ABtotpodnl. 'ereporpodni. [lonsTre o nmuieBbIX (TpohUUECKHX) HEMIX OMOTeOIeHO3a.
[TumeBass menb. J[Ba OCHOBHBIX THIA TpopUUECKHX Iened — macTOMIIHbIC (T1enn
BBICJIaHUSI) U JICTPUTHBIC (LIeTH pasyiokeHus). [TumeBast ceTb. DKOJIOTHYECKUE TUPAMMUIBI
(uucnennoctu, oromaccel, sHepruu). [IpaBuno 10 %. [loustue 06 sxkonorun. OCHOBHbBIE
npoOJemMbl  JKOJOTHUHU. JKoJormyeckue (akTopbl: aOUOTHYECKHE, OHOTUYECKHUE,
aHTPOIIOTEHHBIE.

IKonozuueckue npoodiemvl cO8PeMeHHOCHU

buocdepa u ee rpanunpl. Konuenuus somonnu 6uocdepst B. U.Bepnanckoro.
Hoocdepa. Texnochepa. OcHOBHBIE MOAXOABI B YUEHHH O OHOCc(]epe: SJHEPreTUUECKUi,
OMOreOXMMUYECKHM, MH(DOPMAITMOHHBIN, TPOCTPAHCTBEHHO-BPEMEHHOI,

HoocepHbIi. buocghepa: smanvl popmuposanus u cyenapuu pazeumus. AkmyanvHsie
9KONI02UYecKUue npobiemsl: 2100a1bHble, PEeCUOHAIbHYLE, TOKAbHbIE, UX NPUYUHBL U
cneocmsust. Ixonosuyeckue npodiiemvl IHepeemuieckolt ompaciu. AnbmepuamusHas
snepeemuxa. Payuonanvroe ucnonvzosanue snepuu u snep2ocobepedicenue.
Onepeemuueckasn bezonacnocmo. TpancHayuoHaivbHbvle npoeKmsl 8 0O1aCmu

anepeemuxu. Memoowl uzyuenuss cocmosinusi OKpyicarouel cpeovl. Mzmenenus
OKpydicaroueti cpedvl, KAk Cumy 0l pa3eUmusi HAy4HbuIX UCCIe008aHUL U MEXHOIO2ULI.



Ecmecmeenno-nayunvle nooxoowvl Kk peuieHuIo IKo102u4eckux npooiem,
npupooocbepezarowue mexronocuu. Mescoynapoousie u poccutickue npocpammbl
peuteHusl IKOI0SUYeCKUX npooaem u ux 3¢hghekmusHocme.

Ilpoonemvl omxo006 u 3azpa3neHusn oKpyxcarouieii cpeol

lIpobnema ygenuuenus konuvecmea omxo0o8. beimosule, KomMmMyHanbHbIe,

npomvluLienHvle omxoosl. CogpemenHvle mexHoI02uu coopa, XpareHus, nepepabomru u
ymuauzayuu omxo008. 11o0xo0bl Kk cokpawenuro omxo0os, 6e30mxoo0Hvle MEexXHON02UL.
Hcmounuku 3aepsaznenust okpyscarowel cpeosl. Ilepcnexkmuenvle mexnonocuu
JUKBUOAYUU NOCTIeOCMBULL 3a2PA3HEHUs OKpYdcaroueli cpeovl. Pexynomueayus nouswl u
800HbIX pecypcos. Cucmemvl 60000uucmru. MedxxcoyHapoonvle npocpammsl no
obpawenuIo ¢ omxo0amu U COKpAweHUuIo 8030eUCmaus Ha OKPYHCAIOWYI0 CPedy, Ux
aghghexmusrnocme.

B3aumoceazv cocmoanun okpyscarouieil cpeovl u 300p06ba uenoeKa

Heepaoayus oxpyorcaroweti cpedvl. IIpoepammer MOHUmMoOpUH2a Ka4ecmea oKpyxicaiouetll
cpeobl. 3azpszHenue 8030YUIHOU, 60OHOU Cpedbl, NOUBbl, NpU4UHbL U credcmeus. [llymosoe
3azpsaznHeHue. dnekmpomashumuoe gozoeticmsue. II/[K. Ycmotiuusocmv opeanuzma u
cpeovl K Cmpecco8uiM 8030eiUcmeusam. 3a601e6anusl, C8A3aHHbIe CO CHUNCEHUEM KAYyeCmad
oKkpycaroweti cpeovl. Unousuoyaibhvie 0COOEHHOCMU OP2AHUBMA NPU 8030€UCNEUU
Gaxmopos oxkpyacarowell cpeovi. CospemeHHble MeXHON02UU COKPAWEHUS He2aMUBHO20
8030elicmeus haxkmopos okpyxicarowell cpeowvl. Hayunvie 0cHO8bl NPOEKMUpPOBaHUs
300p0601L cpedbl OOUMAHUAL.

Jemoncmpayuu. Buneodparmentsl u ¢dortorpaduu 1o TeMme: MNPOIECChl THUEHUS,
OpoxeHue, MIPOIIECCHI JTUCCUMWIISIIUY; MIPEICTaBUTEIIN MIPOKApHOT U
YKApUOT; OCOOCHHOCTHM CTPOCHUSI BHUPYCOB, MPEACTABUTEIN IapCTBa TIpUOOB,
DKOJIOTMYECKUE CHUCTEeMbl, TMpUMEPhl TUIIEBBIX Ileneil. PacTBopeHue B  Boje
XJIOpOBOZIOpOJa  (AMCCOIMAIdsl  COJITHOW — KHUCJIOTBI), PAcCTBOPEHUE  KPUCTAILIOB
NepMaHraHata Kajus WJIM MEIHOTO Kyrnopoca B BoOJie, UCHapeHue BOAbI, Iudy3us
Maxy4ynx BEHIECTB (OJEKOJIOHA) C TOpsIIeil JaMIIOYKU HaKaJUBaHUS, UCTApEHUE Karliu
cnupTa ¢ (QUWIBTPOBAJILHOM Oymaru wid caineTkd. Pempoaykimu KapTHH BEJIHMKHX
XYJIO)KHUKOB Ha TeMy O0KECTBEHHOTO MPOMCXOXKICHUS KU3HU; PA3TUYHBIX MPUPOTHBIX
sKocHcTeEM. TaOmuipl M INIaKaTbl: «XUMHUYECKHH COCTAaB KIIETKH», «ODBOJIOIHMOHHOE
JPEBO PAaCTeHHI», «DBOJIOIMOHHOE JIPEBO JKUBOTHBIX», «IBOJIOIUOHHOE JPEBO
npuMaroB U yenoBeka». [loptpetsl A.W. Onapuna u [x. b. Xonneitna, T.11IBanna, [I.1.
NBanosckoro u 3. JIxennepa, A.Tenciou, B. CykaueBa, O. I'ekkens, B.M.Bepnazackoro,
Y. dapsuna. Ilnakatel ¥ MyJSIKM OpraHOB U CUCTEM OPraHOB PACTEHUM, 4YeJIOBEKA U
YKUBOTHBIX. JleMOHCTpalus mporiecca (OTOCUHTE3A.

Jlabopamopnvie onvimul. 1. CBoiicTBa 6enkoB. CBoMCTBA I1t0K03bl. CBOMCTBA caxapo3bl.
CaolicTBa Kpaxmarna.

Ilpaxmuueckas paboma Ne 7. Pacrio3HaBaHHE OPraHUYECKUX COCTUHECHUIN

Ilpaxmuueckas paboma Ne 8. I3yueHue pacTUTEIILHOU U )KUBOTHOM KJIETKH
Ilpakxmuuecxkas paboma Ne 9. I3ydeHne MHMKPOCKOIUYECKOTO CTPOEHUS KUBOTHBIX
TKaHEU

Ilpakmuuecxas paboma Ne 10. U3zyuenue nosedenusi npocmeuwiux npocmeumiux noo
MUKPOCKONOM 8 3A8UCUMOCTNU O XUMUYUECKO20 COCMABA 800HOUL CPEObL.

Ilpakmuuecxas paboma Ne 11. Uzyuenue 83aumocenzeil 8 UCKYCCMBEHHOU dKOCUCTEME —
axkeapuyme u cocmaeienue yeneu numanusl.

Ilpakmuuecxas paboma Ne [2. I3yuenue OBITOBBIX OTXONOB. Paspabomka npoexma
pazoenvHo2o coopa mycopa.



VI.AOuoruveckne GakTopbl U NPUCIOCOOJEHHOCTh K HUM KUBBIX OPraHM3MoOB (28
1)

Ocooennocmu knumama Poccuu. 3ona apkmuueckux nycmviiv, myHop u

J1ecomyHaop. Kmumar  Poccun.  IlpupogHo-knumarndeckue 30HBI  Poccum:
apKTUYECKUX IyCThIHb, TYHAP, JIECOTYHApP, TAUTH, CMEIIAHHBIX U IIHUPOKOJHUCTBEHHBIX
JIECOB, JIECOCTEMHAs, CTEIEH, MOMYIyCThIHb, IyCThIHb.

Pa3HooOpa3ue u nmpucrnocoOIEHHOCTh KUBBIX OPraHU3MOB K TOW WJIM MUHOM TPHUPOIHO-
KJINMaTUYECKON 30HE.

Inekmpomazhumnaa npupooa ceema. Cper. PazBuTue mNpeacTaBIeHU O TPUPOJE
cBeTa. OJJEeKTpoMarHutHoe wu3nydenue. Jlnuna BomHbl. Yactora koneOanuit. I[lkama
AIIEKTPOMArHUTHBIX BOJH. y-JIydn, pPEHTTEHOBCKOE W3Iy4YeHHE, YIbTpaduoIeTOBOES
U3Ty4YeHUE, BUIUMOE H3IydeHHUe, MH(paKpacHOE H3IYUCHHE U HX pPOJIb B IPHUPOJE U
YKU3HH YEJIOBEKA.

Onmuueckue ceoiicmea ceema. [[BoiicTBeHHass mnpupoga cBera. DOTOH. 3aKOHBI
OTpaXCHU 51 IIPEIIOMIICHUSA CBETa. OTHOCHUTENBHBIN [I0Ka3aTeib
npenomiieHus. DakTopbl, BIMSIONIME HA MOKAa3aTellb MPEJIOMIICHHS: MPUPOAA BEIIECTBA,
TeMIiepaTypa, JUIMHA BOJIHBI TMajaromero wusnydeHus. Pedpaxktomerp. [ducnepcus,
nudpakiys 1 UHTepdEepeHIrs CBeTa.

Ceéem u npucnocoONeHHOCMb K HeMy JCUGbIX Op2aHu3mMo6. BiusHue cBera Ha
OpraHM3alyi0  JKA3HEHHOr0  IWKJIa  OPraHu3MOB.  BHOPUTMBEI. @DOTOCUHTES.
Knaccudukanusa pacteHuid Ha CBETONIOOUBBIC, TEHETIOOMBBIE W TEHEBBIHOCIIHBBIC.
dotoTponu3M. 3HauYCHHE CBeTa IS  OpPUEHTAUM  JKUBBIX  CYIIECTB B
MPOCTPAHCTBE. BHOMIOMUHECIICHIUSA U €€ POJIb B 5KU3HU KUBOTHBIX.

Buympennaa 3unepzusa maxpockonuueckou cucmempl. TepMOOMHAMHMKAa U €€
MPOTHOCTUYECKOE 3HaueHHUE. BHYTpeHHSIE SHEpPrusi TEePMOJAMHAMUYECKON CHUCTEMBI.
[lepBoe Hawano TtepmoauHamuku. Teronepenava. TemnonpoBogHocTh. KoHBeKIMS:
€CTECTBEHHAs U MPUHYyuTENbHAs. TermioBoe n3nydeHue.

Tennoeoe pasnosecue. Temnepamypa. Bropoe Hadano tepMmoanHamuku. KosmuectBo
TEIUIOTHL. TermnoeMKoCTh. TemnoBoe paBHOBecHE. TepMOIMHAMHYECKHE CHUCTEMBI TPEX
TUIIOB: U30JIMPOBAHHBIE, 3aKPBIThIE U OTKPHITHIE. TeMiieparypa, Kak mapaMeTp COCTOSIHUS
TEPMOJUHAMHUYECKON CUCTEMBI.

Temnepamypa u npucnoco0;1eHHOCHb K Hell HCUBHIX OP2AHUIMOB.

Tepmoperynsuuss B KUBOW Npupoje. Teronpoaykuus M TemiooTaada. MexXaHu3Mbl
TEPMOPETYJSIIMM  KUBOTHBIX M pacTeHuid. Temmeparypa Tena 4YelOBEeKa H €€
dbuszunonornyeckas poib. Knaccudukaius >XKUBOTHBIX MO TEMIEPATypHOMY PEXHUMY Ha
rOMOMOTEpMHBIC TMOUKUIIOTEPMHBIE W rerepoTepmHuble. Kitaccuduxaiys opraHu3zMoB
Mo  TeMIepaTypHOMY HMHTEpBally OOUTaHUS: OBPUTEPMHBIE U  CTEHOTEPMHBIE.
AxknuMatuzanus. TemreparypHbIid peKuM.

Cmpoenue monexkynl u puzuueckue ceoiicmea 600vi. CTpoeHUE MOJIEKYJBI BoAbL. Bona
KaKk pactBoputesib. DuU3MYECKHME CBOWCTBA BOJBI: aHOMAaJbHAs TeMIlepaTypHas
3aBUCUMOCTH TUIOTHOCTH BO/IbI; BBICOKOE MOBEPXHOCTHOE HATSXKEHHE BOJbI; aHOMAJIbHO
BBICOKME 3HAUYEHUs TEMIIEpaTyp KHUIIEHUS W TIUIABJIEHUS BOJbI; BBICOKOE 3HAUYCHUE
TEIUIOEMKOCTH BOJIBI.

3HadeHne PU3NIECKUX CBONCTB BOJIBI JJISl IPUPOIBI.

Inekmponumuyeckas ouccoyuayus. OCHOBHBIC MTOJIOKCHUS TEOpUU
anekTponuTudeckon — guccouuanuu  (TO). DnekTpoauThl W HEINEKTPOJIUTHI.
Knaccudukanys WOHOB 1O pa3IUYHBIM OCHOBAHHSIM. MeEXaHU3Mbl JIUCCOIUAIIAN
AIEKTPOJIUTOB C PAa3HbIM THUIIOM XUMHYECKON CBA3U. CTENEHb BIEKTPOIUTHYECKOU
nuccounanuu. Conu, KUCIOThI U OCHOBaHUS B cBeTe TO/I.



Pacmeopumocms. pH, kaxk noxazamenv cpedvl pacmeopa. PacTBOpUMOCT U €€
KOJIMYECTBEHHAs] XapaKTepucTtuka — KodhuimeHT pactBopumocTH. MaccoBas 10Jis
PacTBOPEHHOTO BELIECTBA B PACTBOPE.

Bona kak amdomnut. [lonsitue pH pactBopa. 3nauenue pH B mpupone. 3nauenus pH
(bU3HOIOTUYECKUX KUAKOCTEH UeIoBeKa B HOPME.

Xumuueckue ceonicmea 600vl. XUMHUUECKHUE CBOICTBa BOJLI. B3auMoaelcTBUE BOIBI C
MeTajulaMu. B3anmopaencTtBue BOIbl ¢ OKcuaamu. [ maparamusa. B3aumonencterue BoIsl €
cosamu. ['mapomus. Paznoxkenue Bojbl. [TonsiTre 00 31exTposuse u poronuse.

Booa - abuomuueckuii paxmop ¢ scuznu pacmenuii. Ponb Bosbl B Onocdepe: Koabioeab
KU3HU, Cpela OOUTaHUs, YYaCTHUK OMOXMMUYECKUX MPOLECCOB, YYAaCTHUK CO3JaHUs
OMOTeOIIEHO30B, PETYJISITOP KIMMara Ha IuiaHeTe. ['Maponu3 OopraHM4ecKuX BEIIECTB B
KUBBIX opranm3Max. Kmaccudukamnus pacTeHH MO OTHOIICHUIO K KOJWYECTBY BOJBI B
OKpY’Karolien cpene: TuaaToPUThI, THAPOPUTHI, TUTPODUTHI, ME30(DUTHI, KCEPODUTHI.
Conenocms, kak aduomuuecxkuit axmop. Comu. Knaccubpuxanus coneit. Haumbonee
pacnopoCTpaHEHHbIE KHUCJbIE CONMU, uX mpuMmeHeHue. JKecTtkocte Boabl. Coinm Kak
MuHepanoobpasyromue BemectBa. Conu — abuotudeckuit ¢gakrop. [IpucnocobieHHOCTD
pPacTEHHMIl W KUBOTHBIX K PA3IMYHOMY COJIEBOMY pEKHUMY. BIMsiHUE COJIM HAa OpraHU3M
YEJI0BEKA.

Ilousa, kax abuomuueckuii ¢pakmop. IloHsaTHE O TOUBe U KiIaccUUKAIUS IOYB.
[Ipouiecc mouBooOpazoBanus. Dnaduueckue (PakToOpbl Cpeibl U MPUCTOCOOIIEHHOCTh K
HUM JKUBBIX OPTraHU3MOB. 3HAYEHUE MOYBBI B MPUPOAE M KU3HU 4YEJIOBEKa: cpena
0o0OWTaHUsl >KUBBIX OPraHU3MOB; AKOHOMUYECKOE 3HadYeHue, 00JalaeT IUIOAOPOIUEM,
OKa3bIBAET CYIIECTBEHHOE BJIMSHUE HA COCTaB M CBOMCTBAa Bceil ruppocdepbl 3emild,
SBJISIETCS TJABHBIM PETYJISITOPOM COCTaBa arMoc(epbl 3eMIIM, BaXHEUIIUA KOMIIOHEHT
ouoreorneHo3a. L{BeT m quarHoCTHKA IMOYB.

buomuueckue haxmopol okpyscaoweir cpedwt. buotnueckue ¢aktopel. buotuueckue
B3aMMOOTHOIICHUSI MEXIY OpraHu3MaMu: KOHKYPEHIMs, XHUIIHUYECTBO, CHUMOMO3
(MyTyaiu3M, KOMMEHCAIM3M), Mapa3uTu3M (3KTO- U 3HAomapasuthl). [lpumepsl
OMOTUYECKUX B3aMMOOTHOIICHHUH B IPUPO/IE.

Jemoncmpayuu. Buneodparmentst u gororpaduu mo Teme: xapakTepHble OUOT€OIIEHO3bI
MPUPOJIHO-KIIMMATHYECKNX 30H Poccum; pa3BuTHME NPEACTABICHUM O MPUPOJIE CBETA;
OMOTIOMHUHECIICHITHS; Terionepeaada u TEIIONPOBOIHOCTb; OuoTHYECKHE
B3aMMOOTHOIIEHUSI ME¥K]ly OpTaHW3MaMHu;

Kaptel: nmpupoano-kimmaTuueckux 30H Poccun, nmousenHnas kapra Poccun.

[Toptpetsl: @. ['pumanbam, X. ['toiirenca, O. ®penensa, M. [1nanka, [[)x.Makcsenna, B.B.
HokyuaeBa. Illkama »smektpoMarmuTHbix BoiH Jk. MakcBemna.  OtpaxkeHue
U TpesiomiieHHe cBeTa. Jlucmepcuu cBeta M OOpaTHBIM AKCHEPUMEHT IO «CMEIICHUIOY
nBeToB. fBneHue nudpaxnuu. KuBble Wiau repOapHbIe SK3EMIUISPhI MPEICTaBUTEICH
CBETOJIIOOMBBIX U TEHEBBIHOCIMBBIX pacTeHU. PaboTa mMpOTHB CHJI BHEIIHETO JABJICHUS
3a CYET paclIUpeHus rasza. OIJIEKTpU3aluMs BOJbl. AHOMaJbHAs TeMIlepaTypHas
3aBHUCUMOCTb IIZIOTHOCTH BOJbl. HUCXOOSMMNM MOTOK XOJOJHOM M BOCXOJSIIMN ITIOTOK
TEIUIOW BOJBI. BEICOKOE NOBEPXHOCTHOE HATSXKEHUE BOJBL. PacTBOPHMMOCTH BELIECTB B
HETOJISIPHBIX W TMOJISIPHBIX pacTBopuTesiX. [IpoBepka 3MeKTpONpPOBOJHOCTH PACTBOPOB
ANEKTPOJIUTOB W HeanekTpoiutoB. Ompenenenue pH  pacTBOpa  pas3iMyYHbBIX
JKUaKocTed. B3amMmopmencTBre BOIBI ¢ MEeTaJUIaMU. B3amMoencTBue BOABI ¢ OKCHIAMU.
['unponn3 coneil, 00pa30BaHHBIX CUJIBHBIM OCHOBAaHUEM M Cl1a00N KUCIOTOM U HA0OOPOT.
PacTenus pa3nuyHbIX rpynn MO OTHOIIEHHWIO K KOJUYECTBY BOJIBI B OKPY’KaroIIeH cpeje
(>KMBBIE WM TepOapHBIC IK3EMIUISPHI).



[lepexon cpeaHedt conu B KUCIyl0o U HaoOOpoT. IIpuroroBiieHue KECTKOW BOABI U
uccienoBanne ee CcBOMCTB. [lomydyeHume rumpokcokapboHaTta Meau (MajlaxuTa) u
UCCIIEN0BATh €T0 CBOMCTB.
Jlabopamopnvie onvimer. 1.Habmonenne mHTEepdEpEHIIMOHHOW KapTHHBI Ha MBUIBHOM
TIJICHKE. 2.Habmonenue T dpaKIOHHON KapTHUHBI. 3. Ha6monenue
pacrpoCTpaHEHUs] BOJHBIX PACTBOPOB IO PACTEHHUIO.
Ilpakxmuuecxkas paboma Ne 13. H3zyuenue npucnoCoOJEHHOCTH OPTaHM3MOB K Cpeje
oOuTaHus.
lIpakmuuecxas paboma Ne 14. 3yueHnue BOJIHOBBIX CBOMCTB CBETA.
Ipaxmuueckasn paboma Ne 15. 3ydenue n300paxxeHust, JaBa€MOTO JTMH30M.
Ilpakmuuecxas paboma Ne 16. 3mepenne yaeIbHON TEMIIOSMKOCTH BOIBI.
Ilpakxmuuecxas paboma Nel7. VI3ydeHue »eCTKOW BOJBI U YCTPAHCHUE €€ KECTKOCTH
Ilpakxmuuecxas paboma Ne 18. UccnenoBanue cpeibl pacTBOPA COJIEH U COKA PaCTECHUIA.
IIpaxmuueckas paboma Ne 19. I3yueHue coctaBa nous

VILIIpocrpancrBo u Bpems (6 4)
[TonsTuss mnpocTpaHcTBa U BpeMeHHU. IIpocTpaHCTBO M BpeMsl B KJIIACCHYECKOW MEXaHUKE
Herotona. AGcomoTHOE npocTpaHcTBO. OAHOPOJHOCTH IPOCTPAHCTBA.
M3oTponHOCTh mpocTpaHcTBa. MHepruanbHas CHCTEMa OTCYETa W INEPBBIA  3aKOH
Herotona. IlpeoOpa3oBanus [lamwies U OpUHLMI — OTHOCUTENbHOCTH [ anmies.
AbcomotHoe Bpems. CnernuanbHas teopus oTHocutenabHoctu (CTO). JIBa mocrtynata
CTO u OCHOBHBIE CNEACTBHs, BbITEKaOIMKE K3 HUX. OOIIas TEopuss OTHOCUTEIBHOCTH
(OTO). buoput™mel. buoputmel. Tunbl OHOPUTMOB: (GPU3HOJOTUYECKUE U FIKOJIOTUUYECKHUE.
[Tpumepsl pa3aM4HBIX TUIOB OMOPUTMOB Yy PAacTeHUH M >KUBOTHBIX. DoTOMEpHOAM3M.
buoprutmsl yenoBeka. J[ucHHXpOHU3M.
CnocoObl nepenaun uHpopmaluu B kUBOM mnpupone. IlepBas u BTOpas CUrHaJIbHBIC
cucteMbl. OOMeH nH(popManuell Ha pa3IMYHBIX YPOBHSAX OpraHU3alMM XU3HU. Peakuuun
MaTpUYHOTO CUHTE3a (MpUHIUIT KoMIieMeHTapHocTh). daronuros. Peduekc, DTomorus.
Nudopmanuss u yenoBek. Bo3HUKHOBEHHME M pa3BUTHE HOCUTENEH HHGOPMALMH C
JPEBHEUIINX BPEMEH 10 HALIEr0 BPEMEHH. DBOJIOLUS COBPEMEHHBIX MH(DOPMAIIMOHHBIX
pecypcosB
Jlemoncmpayuu.
Buneodparmentsr u pororpadun mo Teme: paziuyHbIe THUIIBI OMOPUTMOB y PacTEHUU U
KUBOTHBIX, COBPEMEHHBIE NH()OPMALIMOHHBIE PECYPCHI.
[TopTpeTbl «COB» M <«KABOPOHKOB» - BBLAAIOIIUXCA JEATENIE HAayKH, JIUTEpaTypbl U
UCKYCCTBA.
Tabnuiel o OuocuHTe3y Oesnka, GarouTo3y, peQIeKTOPHBIE TyTH.

VIILIToaroroBKa M 3a1MTA UCCJIEI0BATEIbCKHAX MPOEKTOB (7 4acoB)
BrinmonHeHne SKCHIEpPUMEHTATbHOM YacTH HCCIIEIOBATEIbCKON paldoThl, odopMIIeHUE
paboThl. YueHuueckas KOH(EpPEHIUs IO pe3yjbTaTaM BBIMOJHEHHBIX IPOCKTHBIX H
UCCIIEIOBATENbCKUX pa0OT AECATUKIACCHUKOB (MHAUBUIYATbHBIX WJIM TPYMTIOBBIX).
11 knacc
Tema 1. IloBTopenue kypca 10-ro kiacca (7 4)
MHuoroo0pasue ecTeCTBEHHOTO MHpa: METaMup, MaKpOMHP, MUKPOMHUD.
Bcenennasi, ramakThkuy, 3BE3/bl, COJHEYHAS CHCTEMA: OCHOBHBIE IIOHATHUS W 3aKOHBI
JBIDKEHUS HEOECHBIX Te. 3eMilsl, €¢ CTPOCHHUE U Teojorudeckue o0osouku. [lonarue o
MUKpoMUpe U HaHOMHpe. buocdepa. YpoBuu opranusanum xu3Hu Ha 3emiie. buochepa u
ee rpaHulbl. MOJEKYISPHBIN, KIETOYHbINA, TKAHEBBI, OPraHU3MEHHBINW, MOMYJISIIIMOHHO-
BUJIOBOM, OMOLIECHOTHYECKUA M OHOC(EpHBbI YpOBHHM OpraHU3allMd >KM3HU Ha 3emlie.



DKOJIOTUYECKUE CHUCTEMBI: OCHOBHbIC MOHATHUS (LIEMU MUTAHUS, MUIIEBbIC MUPAMUIBI,
sKonorudeckue hakTopsl). OCHOBHBIE MOJIOKEHHUSI CHHTETHYECKOW TEOPHUH SBOJIOIINH.
EcrectBennbiit ot6op u ero ¢dopmbel. Myrtanmmu U ux kinaccupukanus. Makpo- u
MaKpO3BOJIIOIUSA. DIIEMEHTHI TEPMOJIMHAMUKHI U TEOPUHA OTHOCUTEIBHOCTH.

Hauana tepMoaHaMUKU. DJIEMEHTBI TEOPUU OTHOCUTENBHOCTH.

Jlemoncmpayuu. BuneodparMeHTHI U CIalAbI 110 TEME.

Tema 2. Mukpomup. Atoma. Bemmecrsa (344)

OchnoeHnble ceedenus 0 CmpoeHuu amoma. IBOIIOLNS IPEACTABICHUNA O CTPOCHUHU aTOMa.
Mopnenu ctpoenusi atomoB JIx. Tomcona u 3. Pesepdopna. Iloctynarsl KBaHTOBOMU
teopun H.bopa. [IpoTOHHO-HEUTPOHHAS TeOpHUs CTpOEHUs aTOMHOTO siapa /. MiBaneHnko u
B.I'eitzen6epra. M3oTombl. DnexkTpoHHass 000J04YKa aroMa. DHEPreTUYECKHUE YPOBHHU.
[lonatue o oanexkTpoHHOM oOnake. Illepuoouueckuii  3axkon. Omxkpvimue /I HU.
Menoeneesvim nepuoduueckozo 3akoHa. IIpeaAnOCBUIKH OTKPBITUS IEPUOIAYECKOTO
3akoHa. IlepBble MOMBITKM KiacCU(PHUKAUIMKM XUMHUYECKUX 3JIeMeHTOB. OTtkpeitne /.M.
MenpaeneeBbiM NEPUOAUYECKOTO 3aKOHA. llepHoaWYHOCTE B HW3MEHEHHWHM CBOMCTB
XUMHUYECKHUX JIEMEHTOB U MX coenHeHul. [leproandeckuii 3akoH B ¢hopmynuposke J.1.
MenneneeBa. CoBpeMEHHBIE MPECTABICHUS O MPUYUHAX MEPUOAUYECKOTO0 H3MEHEHUS
CBOMCTB XUMHUYECKHUX DJJIEMEHTOB M uX coeauHeHuil. CoBpemeHHas (popmMyIupoBKa
IIEpUOJIMYECKOr0 3aKoHa. llepuomnueckass cucremMa XHUMHUYECKHX JJIEMEHTOB, Kak
rpaduueckoe OTOOpaKEHHE TMEePUOAUYECKOro 3akoHa. CTpyKTypa MepUOIUYECKON
Tabnuibl. [leprosl (Gobiiiue U Manbie) U rpyMbl (TJIaBHBIE U TOOOYHEIE).

3Hauenue nepuooOuUHecK020 3aKOHA U NEPUOOUYECKOU CUCHEMbl XUMUYECKUX
anemenmos /[I.HU. Menoeneeea ona ¢popmuposanus ecmecmeeHHOHAYUHOU KAPMUHDL
mupa.

[IporHocTrueckasi CHjia ¥ 3HAYCHUE MEPUOANYECKOTO 3aKOHA U MTEPUOINYECKON CUCTEMBI.
3HaYCHUE MEPUOANYECKOTO 3aKOHA U MEPUOJUYECKON CUCTEMBI XMMUUYECKHUX 3JIEMEHTOB
. . MenneneeBa [uisl pa3BUTHS HAYKU M IOHUMAHHSI XUMUYECKOW KApTUHBI MUPA.
bnazopoonwvie cazvl.  bnaroponHsie Ta3bl, MIPUYUHA UX CYIIECTBOBAHUS B aTOMapHOM
coctosaun. IIpumeHeHue 61aropoHBIX Ta30B.

Honnaa xumuueckaa ceazp. Uoubl u ux kiaccuukanus: mo 3apsny (aHUOHBI U
KaTHOHBI), MO cocTaBy (TpocThie M CiOkHBIE). Cxema 00pa3oBaHUS MOHHOW CBSI3U.
HMoHHBIE KpUCTAUIMYECKUE pEIIEeTKUA. XJIOPUJ HATPUs — TUIIAYHBIA NPEIACTaBUTEIb
COCIMHEHUH C HOHHBIM THUIIOM CBSI3H.

Koeanenmnan xumuueckan céasp. KoBaneHTHas CBI3b KaK CBs3b, BOSHUKAIOIIAS 34 CYET
00pa3oBaHus OOIIUX AJECKTPOHHBIX TMAp MyTEM MEPEKPHIBAHUS DJICKTPOHHBIX OpOUTANICH.
KpatHocth koBajieHTHOM cBsizu. OOMEHHbIE U JIOHOPHO-aKIIENTOPHBIE MEXaHU3MBbI
00pa3oBaHMsl KOBAJIEHTHOM CBs3U. OnekrpoorpunarenbHocts (D0). Kiaccudukanus
KOBAJIEHTHBIX cBsi3eii: mo D0 (mosisipHas u HenossipHas ). Junomnu.

Memannwt u cnnasvl. Memannuueckaa xumuyeckasa ceéazp. OOuMe (duUznUecKue
CBOWCTBA  METAJUIOB: AJIEKTPONPOBOAHOCTh,  MPOYHOCTh,  TEIJIONPOBOAHOCTb,
METAJTUYECKUil Ojieck, TacTUYHOCTh. CrijiaBbl uUepHble M LBeTHblE. CTaib, YyTyH.
JlaTtynp, OpoH3a, MenbXxuop. MeTaimudeckas CBsi3b. 3aBUCUMOCTH JJIEKTPOTPOBOAHOCTH
METAJJIOB OT TEMIIEPaTypHI.

Moanexynapno-kunemuueckas  meopus. OCHOBHbIE  TIOJIOXKEHUS  MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu. MpeanpHbld ra3. YpaBHEHHE COCTOSHHUS — MACAJIBHOIO
raza. Aepezamnule cocmoanusa eewjecms. I'a3000pa3Hoe coctossHue. 3akoH ABOTrajpo U
CenCTBUSL U3 Hero. MossipHblii 00beM Ta30B mpu H.y. JKuUJIKOe COCTOSIHHE BEIIECTB.
Tekyuectb. TBepmoe coctosHMe BemiecTBa. KpHucTalunueckue pemieTkd pa3HbIX TUIIOB
I TBEpHOro  cocTosiHuMA  BemiecTBa.  llonstme o  mmazme.  Bricoko- w



HU3KOTEMIIEpaTypHasl IJIa3Mbl M HUX HPUMEHEHUE. B3anmHble nepexoabl Mexmy
arperaTHbIMU COCTOSIHUSIMU BEILIECTB.

Ilpupoonwiii 2a3. [1puponHblii Ta3, €r0 COCTaB U HAINIPABIICHUS HCIOJIb30BAaHUS B KAYECTBE
TOIUIMBA U XUMUYECKOro chipbs. KonBepcust metana. CHHTE3-Ta3 U €ro MCIOJIb30BaHUE
JUTSL TIOTYYEHUsI CUHTETHYecKoro OeH3nHa W MmeTaHojia. [IpenenbHble W HeENpeeibHbIe
yriieBo10poabl. KauecTBEHHbBIE pEaKIMy Ha KpaTHYIO CBsA3b. buoras.

Kuoxkue eewmecmea. Hegpms. Hepth, ee cocraB, ¢Qusmyeckue CBOHCTBA U
MPOUCXOXKJIEHHUE. DKOJIOTMUECKHE MOCIEACTBUSL pa3iuBa HedTU U crocoObl OOPHOBI €
HUMH.

[TommyTHBIN HedTAHOM Ta3, ero cocTaB. [Ipoiecch nepepadoTku HeYTH: PEKTHUPHUKAIUSI U
KpekuHr. [IpomykThl mepepaboTKu HEPTH U KX UCIIOJIH30BAHUE.

Teepooe cocmosnue seuwgecmea. Kuoxkue kpucmannwsl. Kpucramumueckue u amopdHbIe
BemiecTBa. [Ipu3Haku m cBoiicTBa aMoppHOCTH. OTHOCHTETHLHOCTh WMCTUHBI B XUMUMU.
Kunkue kpuctamuibl U MX TPUMEHEHHE B TeXHHKE. OTHOCUTEIBHOCTh WCTHUHBI B
ouosioruu u (huU3MKe.

Knaccugpurkayua neopzanuueckux eewyecme u ee omnocumensnocmsy. Knaccupukanus
NPUPOJHBIX BenlecTB. OpraHudyeckue W HEOpraHudeckue BemlecTtBa. M3omepusi.
Knaccudukanusa Heoprannyeckux BemiecTB. [IpocThie BemecTBa: MeTalibl, HEMETAILIBI,
onmaropoanbie Ta3bl. OTHOCUTENBHOCTh JEJCHHS MPOCTHIX BEIIECTB Ha METaIbl U
HEeMeTaiulbl. AutoTponusi U €€ NpuduHbl. CIOXKHBIE BEHIECTBA: OKCHUIbI, KHUCIOTHI,
OCHOBaHMs, COJU. OTHOCUTENHLHOCTH KJIAaCCU(UKAIIUU CIIOKHBIX BEIIECTB.
Knaccugpuxkayus opeanuueckux coeounenuii. OCOOCHHOCTH COCTaBa, CTPOCHUSA W
CBOMCTB OpPraHUYECKHX COCAUHEHHU. OCHOBHBIE TIOJOKEHUS TEOPUM XUMHUUYECKOTO
crpoenus A. bytneposa, ®@. Kekyne, A. Kynepa.

N3omepusi, kak (yHKIUS XUMUYECKOTO CTPOCHHUS Ha MPUMEpPE ITHIOBOTO CIHUpPTA U
auMeTuiI0Boro 3dupa. ITpuunHbel MHOrO0Opa3usi OPraHMueCKUX COeTMHEHHI.
Knaccudukanus opraHnyeckux COeIMHEHHM. YTJIEBOJOPObI: aJIKaHbl, aJIKEHbI, AJIKUHBI,
anKaJueHbl U apeHbl. Kiaccel opraHu4ecKux COeAMHEHUH, MOJIEKYJIbI KOTOPBIX COAEpKaT
(GyHKIUOHATIBHBIE  TPYMIMbL:  TUAPOKCWIbHYIO, KapOOHUIIBHYIO, KapOOKCUIIBHYIO,
aMuHOrpymniy. OTHOCUTEIIBHOCTD JICJICHUS] OPTAHUYECKUX COCTMHEHUN Ha KJIACCHI.
Iloaumepor. OCHOBHBIE MOHSTUS XUMHUHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
[OJIUMEP, DBJEMEHTAPHOE 3BEHO, CTeneHb nojgumepuszanuu. CrnocoObl TMONTydYeHHS
MOJMMEPOB: PEAKIMU TMOJUMEpU3alMd M TOJUKOHAEHCAUUU. buomonumepsl M UX
Ouonoruyeckas poJib.

[Tnactmaccel. Tepmoruiactel ¥ peakToriacTel. [IpeacTaBuTenu miaacTMace U 00J1acTH UX
npuMeHeHusi. BosokHa. [TpuposHbie ((KMBOTHOTO M PACTUTEIBHOTO MPOUCXOXKIACHUS) U
XUMUYECKUE (MCKYCCTBEHHBbIE M CUHTETHUYECKHE) BOJOKHA. lIpencraBuTenu BOJIOKOH U
obrmactu ux mnpuMmeHeHus. Heopranumdeckue TmONMMEpHI, Kak BEIIECTBA AaTOMHOMU
CTPYKTYPHL.

Cmecu, ux cocmae u cnocoowt pazoenenus. llonstiue o cMecu, Kak CUCTEME COCTOSIIEH
W3 pas3IMYHbIX XUMHUYECKUX BemecTB. Kiaccudukanus cmecel 10 BHU3yalbHBIM
npu3HaKaMm (roOMO- M TE€TePOT€HHBIE CMECH) U IO arperaTHOMY COCTOSIHUIO (TBEp/IbIE,
XKUAKUe U razooOpasHele cMecu). CocraB cMeced: MaccoBass M OObEMHas JOJU
koMrioHeHTa cmecu. CriocoObl paznmenenus cmecei. /Jucnepcuvie cucmemot. Ilonsatue
nucnepcHoit cucreme. Kmaccudukamust 1ucnepcHbIX CUCTEM IO pa3MepaMm JUCIEPCHOMN
(a3bl U arperaTHOMY COCTOSTHUIO TUCIIEPCUOHHON Cpebl U JucnepcHoi (a3pl. 3HaueHue
JMCTIEPCHBIX CUCTEM B MPUPOJIE, MTPOMBIIIJIEHHOCTA U MOBCEIHEBHON U3HU YEJIOBEKA.
['pybonucnepcHbie CUCTEMBI U UX KiIaccUPUKalus (CyCHEeH3UU, dMYJIbCUHU, a3PO30JIH).



[IpumeHeHrne STHX CHCTEM B TEXHUKE W OBITY. TOHKOIUCIIEPCHBIC (KOJUIOWTHBIC)
cucTeMbl, ux knaccudukarms (3om u renm). Koarynsimus. Cunepesuc.

Jlemoncmpayuu.

Buneodparmentsl u doTtorpaduu mno teme: HEOHOBAs peKjama W aproHOBOM CBapKOM,
TUpKaOIell W BO3AYIIHBIX IIApOB, 3alOJHEHHBIX TejueM, OaJbHEOJOTUYECKUE
paZoHOBbIE BaHHBI. PaznuyHbie POpMbI NEPUOANIECKON CUCTEMbI XUMUYECKHUX JIEMEHTOB
.. Menneneea. Iloptpersi: JI. byaGoapana, JI. Hunwsconma, K. Bunkiepa, A.
bytneposa, ®.Kekyne, A. Kynepa. Mojenu KpUCTANIMYECKUX PEHIETOK: XJIOpHUAA
HATpHsl, UOJA, YIJIEKUCIIOro rasza, aamasa, rpadgura. OOpasibl MUHEPAJIOB U BEIECTB C
MOHHBIM THUIIOM CBSI3U (OKCHJA KaJlbLMsl, Pa3JIMYHBIX COJICH, TBEPIBIX IEJIOYEH, rajauTa,
KaJIbIIUTA); BEIECTB C KOBAJICHTHBIM TUIIOM XUMHYECKOMN CBSI3U.

Kosnekuu: MeTanioB, CIUIABOB; BEIIECTB M MaTEpHaliOB, IMOJy4aeMbIX Ha OCHOBE
OPUPOAHOTO Ta3a; HePTh W TPOAYKTHI €€ TMepepadoTKH; aMOp(HBIX BEIIECTB U
MaTepuasioB; MPUOOPOB Ha OCHOBE JKUJKUX KPUCTAIJIOB; MPOCTHIX U CIOKHBIX BEIIECTB;
MJIaCTMACC, BOJIOKOH, HEOPTaHUYECKUX TMOJIUMEPOB (MUHEPAJIOB U TOPHBIX TMOPOJN);
opraHudeckux coenuHeHuid. Juddy3us IymHCTHIX BEHIECTB C TOPSIICH JaMIOYKU
HakanvMBaHus U 1uddy3ust nepmanranara kanus win cynbdarta meau (I1) B Boze.
[Ipubopsl Ha OCHOBE HHU3KOTEMIEPATYpPHOU IUTa3Mbl (Ta30BbIC JIa3epbl, IJIA3MEHHbBIC
MaHEeIN TeJIEBU30POB U T.J1.)

[TapocTepkHeBbie 1 00BEMHBIE MOJEIN MOJIEKYJ MEPBBIX MPEJCTAaBUTEICH peleIbHBIX
yIaeBoAopoioB, cTpykTyp Oenka u JJHK. dusnueckue cBoiicTBa ra3o00pa3HbIX (MpomnaH-
OyTaHOBasi CMEChb B 3aXKHUTaJIKe), >KUAKUX (O€H3MH) W TBepIbIX (MapaduH) ajaKaHOB:
arperatHoe COCTOsTHHE, PACTBOPUMOCTD B BOJIC.

['openne mponaH-OyTaHoBOMl cMmecu (3axkuranka). OTHOIIEHWE TMPEAETbHBIX U
HEMpeJeIbHbIX YIJTIEBOJOPOJOB K PACTBOPY IE€pMaHTaHaTa Kajius WU OpOMHOW BOJIE.
O6pazoBanue HE(DTSIHOM MIICHKU HA OBEPXHOCTU BO/IBI.

OO6HapyxeHue HenpeaeIbHbIX COCTUHEHUHN B KUJIKUX HEPTEMPOayKTaX.

[Tonyuenne mmactuyeckoi cepol. llomydyenue Oenoro  docdopa. Ilomyuenue
JUCTWIIMPOBAHHOM BOJbI. OYMCTKa CMECH KPHUCTaUIOB JUXpoMara M IEepMaHraHarta
kanus. OOpasibl pa3IuvHbIX JUCTIEPCHBIX CUCTEM: SMYJIbCHH, CYCIIEH3UH, a9PO30JIH, Teln
u 3omu. [lomydenne kosmougHoro pactBopa u3 xiyopuna sxeneza (L), Koarymsius
noJiyaeHHoro pactopa. D dext Tunnans.

Jlabopamopuvie onvimsi. 1. KoHCTpynpoBaHHWE TEPUOIUYECKON TaONMIIBI XUMHUYECKHX
AJIEMEHTOB C MCIOJIb30BAHUEM KapToyeK. 2. O3HaKOMJIEHUE C KOJUIEKIUSMH METaJUIOB U
criaBoB. 3. BpoyHOBCKOE ABMIKEHHME YAcCTHIl TYIIU WM IIBETOYHOM MBUIBIEI B BojE. 4.
[IpoBepka mpubopa aJig MOJydeHHUs Ta30B Ha T€PMETUYHOCTh. 5. YBEIMUECHUE aBJICHUS
KUJKOCTH TNpu ee ckaTuu. 6. CpaBHEeHUE KOJeOaTEIbHBIX JIBWKEHUN MOJIEKYJ BOJbI H
appa ¢ nomowmbio CBY. 7. BelmapuBanue pacTBopa MOBapeHHON conu. PuibTpoBaHUE
reTeporeHHor cmecu. OTcranBaHue, Kak Coco0 pasfefieHusl cMecel JIeKaHTalue U C
MTOMOIIIBIO JIETTUTENIbHONU BOPOHKH. 8. O3HAKOMJIEHHE C TUCTIEPCHBIMU CUCTEMaMH
Ipaxmuueckas paboma Ne 1. zyuenue gotorpaduii TpEKOB 3apsyKEHHBIX YaCTHII.
Ipaxmuueckas paboma Ne 2. Tlomyuenue, coOupaHue U pacrio3HaBaHHE ra3os.

Tema 3. Xumudeckue peaxkuuu (13 1)

Xumuueckue peakyuu u ux Kiaccugpurkayusn. XuMAYECKHE PEAKIUU WIA XUMUYECKHE
SBJICHUS, WX OTIHYUs OT (u3myeckux siBiaeHuil. Peakium 06e3 W3MEHEHUs COCTaBa
BEILIECTB: aJUIOTPONU3AIMU U U30oMepu3aluu. Peakuuu, uaynige ¢ U3MEHEHUEM Yuciia U
coCcTaBa BEIIECTB: COCIWHEHWs, pPA3JIOKECHHs, 3aMelleHus, oOmeHa. Peakmuw,
OpOTEeKAaloUMe C  BBbIJCJIEHWEM WM TOrJIOIIEHWEeM  TeIJIOThl:  3K30- |
sHAOTepMUYecKue. Jlpyrue npusHaku Kiaccu(PuKaluy XMMUYECKUX peakuil Ha IpUMepe



cunre3a okcuaa cepbl  (VI): u3MeHeHME CTENneHel  OKHUCIEHUSI 3JIEMEHTOB,
0o0pa3yromux BeENIeCTBa, UCIIOIH30BAHNE KAaTalu3aTopa, arperaTHOE COCTOSTHUE BEIIECTB,
HaIlpaBJICHUE MPOLIECCOB.

Ckopocmp XUMUYECKOUL peaxkyuu. [lonsarue 0 CKOpPOCTH XUMHYECKOU
peakuuu. ['OMOT€HHBIE M FE€TEPOTCHHBIE PEAKIIMU. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU
peakuud OT NPUPOALI PEATUPYIOIIMX BEIIECTB, HX KOHIIEHTpPAlUUU. 3aBUCHUMOCTD
CKOpOCTH peakuuu oT Temreparypbl. [IpaBmino Bant-T'odda. 3aBucumocTts ckopoctu
peaKuuu OT IUIOIIAIA COMPUKOCHOBEHUS BEIIECTB M HAJIMYUS KaTalu3aTropa.
Oopamumocmev xumuueckux peakyuun. HeoOpatumble U 00paTUMbIE PEAKIUU.
CocTosiHrEe XUMUYECKOTO PAaBHOBECHUS JIJI1 00OPaTUMBIX PEaKIUH.

[Tpunuun Jle-Illatenbe. CmenieHne XUMHUYECKOTO PAaBHOBECHSI OOpaTHUMBIX PEAKLIUN B
XUMHUYECKOM MIPOU3BOJICTBE HA MPUMEPE CUHTE3a aMMHUAKA.
Okucnumenvno-eoccmanosumenvusle peakyuu (OBP). dnekmponus.

CreneHb OKHCIEHHST W €€ onpeneneHue no Qopmyne coeaunenus. Ilonstue o0
OBP. Oxwucnutens ¥ BOCCTAHOBUTEIIb, OKMCIICHHE U BOCCTAHOBJICHHE.

DIIEKTPOJIN3 PACIUIABOB U PACTBOPOB HA MTPUMEPE XJIOPUIA HATPUSL.

DIIEKTPOJIUTUYECKOE TOIyYEHUE almtoMUHMS. [IpakThyeckoe MPUMEHEHHE AJIEKTPOJIN3a.
["aibBaHOIIIACTHKA U TAJIbBAHOCTET UL

Xumuueckue ucmoyHuxu moka. 'albBaHNUECKUE HJIIEMEHThI HAa MPUMEpPE 3IIEMEHTA
Hanuons-Skobu, ux yCTpONCTBO W MPUHIUIT JEUCTBUs. YCTpOHCTBO OaTapeiiku Ha
IpUMEpPE CYXOro IIEJIOYHOTO 3JIEMEHTA. Y CTPOMCTBO CBHUHIIOBOTO aKKyMYJIATOpA.
["anbpBaHM3anUs U dIeKTpodopes.

Qusuka Ha cayxcoe uenoeeka. AHTPOIIOMETPUA: U3MEPEHHE UIMHBI W MacChl TEIa,
CIIUPOMETPUSL U KU3HEHHAss €MKOCTb JIETKUX. TerjoBble M3MEPEHUS U TEIIOTEpAIus.
W3mepeHne aprepuanbHOrO JABJICHHsS. [ MIIEPTOHMS W TUNOTOHHMS. YIIBTPAa3BYKOBas

JIAArHOCTUKA W Tepalusl. DIeKTpoTepanus. Jlazepnas Ttepamnus. MaruuTtHbI
pe30HaHC U peHTreHoanarnoctuka. dmarooporpadus. Tomorpadus
Jlemoncmpayuu.

[Tonyuenne 6emoro ¢ocdopa. 'openue pocdopa u pacrBopenne okcuaa pocdopa (V) B
Boje. [lomyuenue u paznoxenue ruapokcuaa menu (I1). B3ammoneiicTBue xenesa ¢
pactBopoMm cynbdata meau (II). OmbiTel, ummrOCcTpUpylomue mpaBuio bepromie —
o0Opa3oBaHHe 0cajika, Ta3a WK CJIadoro AJIEKTPOJINTA.3aBUCUMOCTh CKOPOCTH PEAKIIMH OT
NpUPOJIBl BEIIECTB HA MpPUMEpPE B3aWMOJCHCTBUS PACTBOPOB PA3JIMYHBIX KHUCIOT
OJIMHAKOBOW KOHIEHTpAllMd C OAMHAKOBBIMU TpaHyJaMH I[IMHKA W B3aUMOJICHCTBUE
OJMHAKOBBIX KyCOYKOB MarHus, IMHKAa U JKeJe3a C COJISIHOM KUCIOTOM. B3anmopencTeue
pacTBOpa CEpHOM KHUCJIOTHI C pacTBOpaMH TUOCyJIbdara HATPUS  Pa3IMYHOU
KOHIICHTpaIluu. B3anMoielicTBie pacCTBOPOB CEPHOM KUCIOTHI U THOCY/Ib(aTa HATPUS TIPU
Pa3IMYHBIX TEMIIepaTypax.

OOpaTtuMble peakiuy Ha MpuMepe nosydeHus pojanuiaa sxenesa (I11) u mHabmroneHus 3a
CMEIIICHHEM PAaBHOBECHS 1O MHTEHCUBHOCTU OKPACKH MPOAYKTA PEAKIIUU TTPU U3MEHEHUHU
KOHIICHTPAIIUU PEareHTOB U MPOIYKTOB.

['openue cepwl, kak OBP. Mogens smekTposusepa. Mogenb 37IeKTPOIU3HON BaHHBI
JUIS. TIOJIyYEHUS aJFOMUHUSL. Konneknus OGatapeek. CBUHIIOBBIN aKKyMYJISITOP.
PocromeTp, MEAMUIMHCKHE BECHI, COIUPOMETP, PTYTHBIM MU AJIEKTPOHHBIM TEPMOMETPHI,
TOHOMETPHI Pa3IUYHBIX BUJIOB, JTa3€pHAs YKa3Ka.

BuneodparmeHTs! u crnaiipl o TeMe.

Jlabopamopnvie onvimul. 1. Biusinue TemiepaTypbl Ha CKOPOCTh PEAKIIMU OKCUIA MEIU
(IT) ¢ cepnoit kucnotoi. PaznoxeHnue nepokcuaa BoI0poa ¢ MOMOIIBIO OKCHIA MapraHia



(1V), ataxke katamassl cbiporo kaproderns. 2. BeiTecHeHne Meau U3 pacTBopa cyibdara
menu (I1) xenezom.

lpaxmuuecxas paboma Ne3. 3yueHre XUMUYECKUX PEAKITUH.

llpakmuueckas paboma Ne 4. Coéopka eanveanuueckoz2o snemeHma U UCNbIMAaHue e2o
oeticmaus.

Tema 4. 3nopoBbe (224).

CucmemamuuecKkoe noyodxcenue 4ei08eKa 6 Mupe HcugonHuix.

buonornyeckas knaccudukanus denoneka. [IpsMoOxoxaeHne U ero BIMSHHE HA CKEJET
yenoBeka. Pyka — opraH W mponykT Tpynaa. Pa3BuTue uepena M TrOJIOBHOTO MO3ra
yenoBeka. [lepBas v BTopas curHajibHble cUCTeMBbI. bruocoiuansHas npupoaa 4eioBeKa.
I'enemuka uenogexka u memoowl ee u3y4eHusl.

OCHOBHbIE TOHSITUS TEHETUKH: HACIEICTBEHHOCTh, M3MEHUHUBOCTb, T'€H, XPOMOCOMHI,
MyTaI, T€HOM, TEHOTHI, (DEHOTHUTI, TOMUHUPYIOIINE U PEIIECCUBHBIE MPU3HAKU. | eHOM
yergoBeka W ero pacmudpoBka. [IpakTuueckoe 3HAUYEHHE HW3YYEHHS Te€HOMA
yejgoBeka. MeTolbl M3Y4YeHUsI TeHETHKU 4YeJOBeKa: T'eHEaJloTHYeCKui, OIM3HEIOBBIMH,
nuToreHeTuyeckuii. ['eHeTndeckue (HaciieICTBEHHbIE) 3a00JIEBaHUS YEIOBEKA.

Qu3uxka uenoeexka. CkeneT ¢ TOYKA 3peHUsT (PU3MUECKOrO0 TIOHSATHS O phlyare.
KpoBooOpatienne B cBeTe THAPOAMHAMHUKU: MYJIbC, KpOBsiHOE AaBieHue. Juddysus, kak
OCHOBa (pOpMHUPOBaHUS MEPBUYHON U BTOPUYHOM MOYM B MOYKAX, a TAKKE ra3000MeHa B
TKaHSAX M JIETKUX. TepMOpErysiius C TOMOIIBI0 KOXHU IYyTEM TEIUIONPOBOJHOCTH,
KOHBEKIINM, U3IYYEHUS] WU UCMAPEHHUs BOJbI. DIIEKTPOJAUHAMUYECKAs MPUPOAA Mepeaadn
HEPBHBIX UMYJbCOB. OmnTuueckas cuctema 3peHusl. AKyCcTUUYeCKas CHCTeMa CiyXa Hu
rojiocooOpa3oBaHue.

Xumua uenogeka. XMMAYECKUA COCTaB TeJla 4YEJIOBEKA: JJEMEHTbl M BEIECTBA,
ux knaccudukanus u 3HaueHue. Bopa, ee pynkumu. Boanwii OanmaHc B opraHuzme
yejgoBeKka. MUHepalibHbIE BEHIECTBA W HMX POJb B JKU3HEACATEIBHOCTH OpraHu3Ma
yejgoBeka. 3a0oJjieBaHUs, CBSI3aHHBIE C HEJAOCTATKOM WU M30BITKOM HEKOTOPBIX
XUMHUYECKHUX DJIEMEHTOB B OPraHU3ME UeIOBEKa.

Bumamunwt. Victopusi OTKpBITHS BUTaMUHOB. BuTaMuHBI, Kak OMOJOTUYECKU AKTUBHBIE
BEILIECTBA. bone3nu, BbI3BaHHBIE HENOCTATKOM WM HM30BITKOM BHUTAMHHOB:
aBUTAMUHO3bI, THIIOBUTAMHUHO3bI, TUIIEPBUTAMUHO3BI.

CyTouHas noTpeOHOCTh YeI0OBEeKa B BUTAMUHAX M UX OCHOBHBIC (DYHKIIHH.
Knaccudukanus ButamuHoB. BopopacTBopumble BUTaMUHBI Ha mpumepe ButamuHa C.
J’KupopacTBopuMbIE BUTAMUHBI HA IPUMEPE BUTAMUHA A.

T'opmonoi.

HepsHas 51 ryMOpaJIbHast perynsauuun IIPOLIECCOB YKA3HEEATEIbHOCTH
Opra”Hu3ma. ['opMoHBI, Kak MPOAYKTHI, BbIpaOaThIBa€MbIE KeJle3aMU BHYTpPEHHEH
CEeKpeLtH.

Krnaccudukanus ropMoHOB MO kejne3aM, KOTOpble MX MPOAYLHUPYIOT U N0 XUMUYECKOU
IIPUPOJIE. CBoiicTBa  TOPMOHOB. WucynuH, Kak TOPMOH  OelnKoBOM
IIPUPOLBI. AJlpeHanuH, KaKk TOPMOH aMHUHOKHUCJIOTHOW IPUPOJIBI. CrepouniHbie

TOPMOHBI Ha TIPUMEPE MOJOBBIX. ['unep- u TunoyHKITUS KeJie3 BHYTPEHHEN CeKpPEeIIUH.
Jlekapcmea. Kpatkue cBeleHMS O 3apOKICHUM W Pa3BUTHM  (PapMaKOJIOTHH.
Knaccudukaims aeKkapCcTBEHHBIX CPEACTB IO arperaTHOMY COCTOSIHUIO: KUIKHE
(pacTBOpBI, HACTOM, OTBApbl, MHUKCTYPbI, SMYJIbCUHU, CYCIIEH3UH U [Ip.), TBEPIbIC
(mopommiKy, TaONEeTKH, TMWJIIONN, KAarCyJbl), MATKHE (Ma3W, JIMHUMEHTBI, TAaCThI,
cBeuM).  AJIKaJIOUJBbI. BakuuHsbl. XUMHOTEPANIEBTUYECKUE  ITPENAPATHI.
AHTHOMOTHKHU. Hapkotnueckne mnpenapatel. HapkomaHus u €€ NOCIEICTBUSL.
OnTuManbHbIN peKUM NPUMEHEHHUS JIEKAPCTBEHHBIX MPENAapaTOB.



300poswtit 06pa3z rcuznu. Guzndeckue 310poBbe U ero kputepuu. [lcuxnyeckoe 310poBbe
U ero Kputepuu.  HpaBcTBEHHOE 300pOBBE M €ro KpUTEpUU.  IpU OCHOBHBIE
COCTABJISIIOIIME 370POBOT0 00pa3a >KU3HU: PEKUM JIHS, TIPABUIIbHOE MUTaHKUE, u3ndecKas
aKTUBHOCTh M 3aHATHE crnopToM. DakTophl, BIUSIONIME HA 30POBbE UEIOBEKA:
OKpyXarolias ~ cpefa, NpoQuIaKTHUecKas  BaKIMHALUS,  CTPECChl,  BPEIHBIC
NPUBBIUKUA. AJKOTOJIM3M U €ro mociencTBus. HapkoMaHus u ee mocieacTBUS.

Qu3uka Ha cayxcoe 300p06ba uenoseKka. AHTPONOMETPUS: U3MEpEeHHe AJTUHBI U MacChl
TeNla, CIOUPOMETPUS W IKU3HEHHAs CMKOCTh JIETKUX. TemioBble M3MEpEHUs W

TEIIOTEepaIusl. M3mepenne  aprepualbHOrO  JnaBjieHHd.  ['uneproHus u
TUIOTOHUA.  YJIbTPa3BYKOBas MAarHOCTHKA W Tepanusd. Jnektporepanus. JlazepHas
Tepanus. MarauutHelif pe30HaHC W  pPEHTreHoAuarHoctuka. dmrooporpadus.
Tomorpagus

Cospemennvle meOuyuHCcKUE MexXHON02UU

300posbe uenogexa: cucmemusiii n00xod. Hopmanvnas uzuonozus uenogexa.
Ocobennocmu QyHKYUOHUPOBAHUSL ObIXAMENbHOU, KPOBEHOCHOU U OPY2UX CUCTEM
opeanuzma. Quzuonocuyeckue noKazamenu Op2aHuUIMa 4ei08eKka U Ux HOpMAaibHoe
3Hauenue. MeouyurcKue mexHoaio02uu OUAZHOCMUKU 3abonesanutl. Bozmoscnocmu u
nepcnekmusbl Memooos NPoPUIAKMUKYU, Mepanui U 60CCMAHOBLEHUSL OP2AHUMA.
I100x00vb1 Kk nosviueruo d¢hpexmusnocmu cucmemol 30paABOOXPAHEHUSL.

Hugpexuyuonnwie 3ado1e6anusn u ux npoguiaxmuka

HUnghexyuonnvie 3a60neeanus u ux 6036youmenu. Cnocobwi nepedauiu UHGEeKYUOHHbIX
3a601e6aHull U COYUAIbHbIE HAKMopbl, CHOCOOCMBYIOWUE UX PACNPOCMPAHEHUTO.
Hmmynnas cucmema u npunyunst ee pabomol. OcobenHocmu OyHKYUOHUPOBAHUS
umMmMyHumema y pasnvix epynn nacenenus. Cnocobvl npouiakmuku un@exyuoHHvIx
3abonesanuii. Bakyunayus. Hanpasnennocmo meouyunckux npenapamos 0jisi 60pvovl ¢
uHpexyuonnvimu 3abonesanuimu. llpobrema pazsumus ycmouuusocmu 6030youmerei
3abonesanuii. Mescoynapoomnvie npocpammul no 6opvoe ¢ UHGBEKYUOHHBIMU
3a001e8aHUAMU.

Hayka o npasunvsnom numanuu

Memabonusm, kax obmen sewjecmeom u auepeueti Ha ypoene opeanusma. llpunyunot
@DYHKYUOHUPOBAHUS NUWesapumenbHol cucmemsl. Kauecmeo npodykmos numaHus ¢
MOYKU 3PEHUsL SHEPSeMUYECKOU YEHHOCMU U COOEPHCAHUSL NOJIE3HBIX U BPEOHbIX 8eUleCme
3nauenue coOanaHCupoBanHO20 NUMAHUSL 0151 NOOOePIHCAHUsL 300posbsl. luwesvle 00basKu.:
nosesnvle ceoticmea u nobouHwle d¢hghekmol ux ucnorb3o8anus. [Juemst u 0cobeHHocmu ux
NpUMEHeHUsl.

Jlemoncmpayuu. Tabnuupl, BuaeopparMeHTsl W ciaiasl 1o Teme: CKeneT dYeloBeka.
Mynsix «Topc denoBeka». Mogens mosekynsl [IHK. Mogenu rnasa, yxa, MOYKH,
HEPBHOM CHUCTEMBI YelloBeka, kKoku. CkeneT denoBeka. M3MmepeHue mynbca, JTaBIICHHS,
OCTPOTBI 3PECHHUSI, TEMITEPaTypHI TEIIa.

Kosutekiuu: BUTaMHHHBIX TpENapaToB, MEIWIIMHCKUX TOPMOHAJIBHBIX IPENapaTosB,
JICKapCTBEHHBIX (OPM pa3IMYHOTO arperaTHOro COCTOSIHHS, JIEKAPCTBEHHBIX (QopM
pa3IUYHOTO CHEeKTpa JAeHCTBUSA. buyperoBas M KCaHTOMPOTEHWHOBAS PEAKIMH IS
npenapara uHCyauHa. [lopTpeThl BHIAAIONTNXCS YUCHBIX, BHECITUX 3HAYNTEIBHBIA KJIaj] B
dapmakonoruto. PocTomMeTp, METUITMHCKHIE BECHI, CIIMPOMETP, PTYTHBIA U AJIEKTPOHHBIN
TEPMOMETPHI, TOHOMETPHI PA3JTMYHBIX BUIOB, Ja3epHas yKa3Ka

Jlabopamopuvie onvimul.

1. HW3ydeHwe WHCTPYKIIMU TI0 TPUMEHEHUIO alTEeYHBIX TMPErnapaToB BHUTAMHHOB.
Omnpenenenune pH pactBopa Butamuna C. 2. Onpenenenne pH cpeasl pacTBopa acupuHa



Ipaxmuueckas paboma Ne 5. Hccnedosanue nponopyuoHaibHocmu coOCmeeHH020
Payuona numanusl, NPO8EPKa COOMEEemcmeus Maccovl mea 603pacmuoll Hopme.
llpakmuueckas paboma Ne 6. Hnmepnpemayus pe3yismamos obuje2o anaiuza Kposu u
MOYU.

lIpakmuueckas paboma Ne 7. OnieHKa UHIUBUYATIBHOTO YPOBHS 3JJOPOBBSI.
IIpakmuueckas paboma Ne 8. OnieHKa 6MOTIOTUYECKOr0 BO3pacTa

Tema 5. CoBpeMeHHOE eCTeCTBO3HAHUE HA CJIyK0e yesoBeKa (22 1)

Inemenmapuwvt au Inemenmaphuvie uacmuywvt? lloHstue o0 (QU3MKE BBICOKUX
SHEeprui. JIMHEHWHBIN YCKOPUTEIb SJIEMEHTAPHBIX YACTUL, aIPOHHBINA KOJUIAUIED.
JleneHue aTOMHOTO siJipa: MPOTOHBI, HEUTPOHBI. DyHIaMEHTaIbHbIE YACTHUIIBL: JICITOHBI U
kBapku. PoToHbI. BO30HBI. AHTHYACTHUIIBIL.

bonvwonu  adponnviii  Koanaioep. MoHTa)k M  yCTaHOBKa  OOJBIIOTO
agpoHHOro Komnaaepa. [lpuHnun neiictBus Koiutaiaepa. I[IpoucxoxxaeHue Macchl.
bo3on Xwurrca. [Ipoucxoxnenue Beenennoi. AHTUMUD.

DHepzemuxa u Inepzocoepescenue

IIpobnemsbl snepeoobecneyenus: HayUoOHAIbHble, PECUOHAbHbIE, TOKAIbHbLE. 3AKOHbL
coxpaHneHusi maccwl u 3nepauu. llpakmuueckoe npumeHeHue 3aKOH08 coxpaHenus. Buowi
snepeuu. Ces3b maccwl u dHepuu. dnekmposnepeuss u cnocodwl ee noayienus [lonydenue
ANEKTPUUYECKOr0 TOKA C TOMOIUIBIO 3JIeKTporeHeparopa. HetpanuimonHas

sHepreTuka. Tennosvie u eudposnexkmpocmaryuu. OCHOBHbBIC TTOHSITHS aTOMHOU
SHEPreTUKH. PannoakTUBHOCTH. SnepHble peakuuu. ATOMHAs CTAaHUUS W IPUHIIUI €€
pabothl. ADC Ha OBICTPBIX HEUTpOHAX. PaoOM30TONHbBIE TEPMOIICKTPUUECKUE
renepatopsl (PUTEI'n), npunuun ux aeiicteus. O061acTu NIPUMEHEHUSI aTOMHOM
DHEPreTUuKu. AoepHas sHepeemura u nepcneKmussl ee UCHOaAb3068aAHUS.
AuepeonompebdiieHue u IHepeodPHeKmusHocms.

Ilpooosonvcmeennaa npoodaema u nymu ee peuieHusa. l'eorpadus rojojga U €ro
npuurHbl. OCHOBHBIE HallpaBieHus B peleHnu [I[pogoBOIbCTBEHHON POOIEMBI:

- MCIOJb30BAHUE XMMHMYECKMX BEHIECTB (YZOOPEHHUSA, PEryJATOPBI POCTpa, (PEPOMOHBI,
MIECTUIUIBI, PETICIITICHTHI);

- CO3JaHUME  HCKYCCTBEHHBIX  IMPOAYKTOB  THUTaHWsS; -  METOAbl  CO3JaHUs
BBICOKOIIPOU3BOJAUTEIBHBIX COPTOB PACTEHUI U MOPO]I )KUBOTHBIX.

Ochogbl Ouomexnonozuu

[TonsiTHE OMOTEXHOJIOTHH, KaK TTPOU3BOAUTEILHOMN CHIIBI OOIIECTBA, UCTIOJIb3YIOIICH
YKUBBIC OPTaHU3MbI M1 OHMOJIOTHYECKHE TIPOLIECCHI B IPOU3BOICTBE. TpH 3Tama
CTAHOBJICHUS M Pa3BUTHUSI OMTEXHOJIOTUU: PAaHHSSA, HOBas M HOBeWas. 7paouyuonnas
OUOmMexHoN02Us: NPOU3BOOCHBO NPOOYKMOE NUMAHUSL, NepepadbomKa 0mxo0oa.
Monexynapunas buomexnonozus. Cmpykmypa u (oynkyus Hykieuroswix kuciom. Cunmes
oenxa. Knemounas unscenepus. I ennas mepanus. llpumenenue buomexronozuu 6
30pABOOXPaHeHUl, CeNbCKOM X03AUCMEe U 0OXpaHe OKpycaroujeli cpeodvl. 1 eHHas
uHxeHepusi. 'eHHOMOIupUITMPOBaHHBIE OPTraHU3MBbI U TPACHCTCHHBIE

npoayktsl. Kiierounas nHxenepus. KiionupoBanue.

DOMOpHOHANIbHBIE W CTBOJIOBBIC KIIETKH. buosiormueckass WHXEHEpHs, KaK METOJ]
UCIIOJIb30BAHUSI MHUKPOOPTAaHM3MOB B KAadyecTBE OHMOPEAKTOPOB [JISl  TMOJTYYEHUS
MPOMBITIUICHHON TpOoAyKIuu. OCHOBHBIC HANIPABIIECHUSI UCTIOJIb30BaHUST (hepPMEHTATUBHBIX
nporeccoB.  MMMoOunuzoBanHble  (hepMeHTBl. Mupogoll  pulHOK — OUOMEXHONIOU.
llepcnexmugbl pazeumus poccuticko20 cecmenma.

Hanomexnonozuu u ux npunosicenue

Hanouacmuyvr 6 orcusoil u  Hedcusoi npupode. pasmepsl, Munvl CMpPYKMypol,
@ynryuonanonas 3Hayumocmo. (OcobeHHOCMU QU3UYECKUX U XUMUYECKUX CBOUCmS



nanoyacmuy. Camoopeanusayus. Memoowvl nonyuenus nanodacmuy. Memoowl usyuenus
Hanomamepuanos.  Koncmpyuposanue — nanomamepuanos.  Hoevie — mexwnonocuu,
cmposwuecs: Ha UCNOAb306AHUU HAHOYACMUY U MAmMepuanos, noayyaemvlx U3
Hux. [loHsAITHE O HAHOTEXHOJOTUH, KAaK YIPABIIEMOM CHUHTE3€ MOJIEKYJSPHBIX CTPYKTYP.
JIBa monxona B HAHOTEXHOJIOTHM: «CBEPXY BHU3» M «CHHU3Y BBEpPX». MOJEKyISpHBIN
cUHTE3 U camocOopka. HanHockonuyeckoe BbIpallMBaHUE KPUCTAIIOB U MOJIUMEPU3ULIUSL.
VYrnepoauble HaHOTPYyOku. CuHEpreTuka. Biusuwue HanomexHono2uii Ha pazeumue
MexXHUKU. IKON02U4eCKUli acnekm HAHOMexXHOI02UU.

Qu3uxka u 6vim. HarpeBaTenbHbIE U OCBETUTEIbHBIC MPUOOPHI. Pa3HOBUIHOCTH JIaMIT:
HAKaJIMBaHUs, TAJIOTCHHBIE, JIIOMUHECIICHTHBIE, CBETOANOHBIC.

MukpoBonHoBas neus (CBY-neus) 1 npuHLIHI €€ padOTHI.

Kunkokpuctamandeckue 3KpaHbl U TUCIUICH, UX YCTPOMUCTBO. DIIEKTPOHHBIM TEPMOMETP.
Homamnue poOotel. Panuonepenatyuku W paguonpueMHukd. [IpuHnmMmnumanbHOE
YCTPOMCTBO TeJNEeBU30pa U TeneBuaeHUA. CIIyTHUKOBAsI U COTOBAsI CBA3b.

Xumua u 6ptm. Moromve u yuctsimue cpeactsa. [[oBEpXHOCTHO - aKTHBHBIE BEIIECTBA
(ITAB). Or6enuBaTenu: XUMHYECKHE W onTudyeckue. MHCEKTHUIUABI - CpelncTBa s
OOprOBl C HACEKOMBIMH. XHUMHUYECKHE CpEACTBA TUTHMEHBI W KOcMeTukH. [luieBbie
100aBKH, UX MapKUPOBKA.

Cunepzemuka.

[loHsiTHE O CHUHEPreTHKE W CAMOOPTaHU3AIMM OTKPBITBIX cUcTeM. OOIIHe NPUHIIUIIBI
cuHepretuku. Touka Oudypkanuu u aTTpakT. Poyib CHHEPreTUKH ISl HU3YUYCHHS
MPUPOJIHBIX M COLUAIBHBIX SIBIIEHUM. CTPYKTypUpOBAHHE MaTEPUAIBLHOTO MHpa M €ro
M3YUYEHHE CTEIUaIbHBIMU pa3iesiaMu (PU3UKHU.

DopMbl TBUKEHUSI MATEPHUU.

Ecmecmego3nanue u uckyccmeo. 3010T0€ CEYEHHME M €0 HCIOJIB30BAHHE B
MPOU3BEACHUSAX  APXUTEKTYPhl, JKUBOIMKCH, CKYJIBITYPHI. [TocnenoBaTenbHOCTD
®uboHayun, ee MPUMEHEHUE B HCKyCCTBe. PacmpocTpaHEHHOCTh MpaBuja 30J0TOTO
ceyeHusT M moclenoBaTelbHOCTH @DuOOHaY4YM B JKUBOM mpupoje. buonuka wu
apXUTeKTypa. B3auMONpPOHMKHOBEHUE €CTECTBO3HAHUS U UCKYCCTBA.

Jlemoncmpayuu.

Tabnuubl, BuaeodparmenTsl u Gororpadun mno Teme.

[Toptpetsl: [Ix. Yensuka, I1. Xurrca, JI.M. Jlenepmana, M. @apaneii, A.A.bekkepens,
M. Cxnanosckasi-Kropu, JI. Meitthep, O. ['ann

Jlabopamopnvie onvimel. 1. U3MepeHue mapameTpoB KUCTH PYKH

IIpakmuueckas paboma Ne 9. VI3yueHnue saBIeHUS JIEKTPOMArHUTHON UHAYKIUU.
Ilpaxmuuecxas paboma Ne 10. VIzydenue 30J0TOTO CEYEHUS HA Pa3IMYHBIX 00bEKTaX.
Tema 6. Bkiiax coBpeMenHbIX yueHbIX B GopmupoBanne EHKM (4 yaca)

N3yuenne 6uorpaduu COBpeMEHHBIX POCCUMCKHUX yueHbIX. OlIeHKa BKJIaJla COBPEMEHHBIX
poccuiickux ydeHbiX B (opmupoBanne EHKM. Ilocnemnue OTKpeITHS B 00JacTv
€CTECTBEHHBIX HAYK.
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