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NMosicHuTenbHaA 3anucka
Obwan xapaktepMcTuKa y4ebHoro npegmera

B koHuenmuu ayXOBHO-HPAaBCTBEHHOTO pAa3BUTUS U BOCIHTaHUS TIpaxkgaHuHa Poccun B
KauecTBe BAKHEMIIMX TpeOOBaHMNM BbIABUTAETCS (OPMUPOBAHME Y Y4YaLIUXCS TOTOBHOCTU M
CIOCOOHOCTH BBIpaXKaTh M OTCTaWBaTh CBOIO MO3WIHUIO, KPUTHYECKH OIICHWBATh COOCTBEHHBIC
HaMEpEeHMsI, MBICIM M JEUCTBMS; CIHOCOOHOCTM COBEpIIATh CaMOCTOSITENIbHBIE IOCTYNKH. OTH
MOCTYNIKM M JCHCTBUS YEIOBEK COBEPIIAET HAa OCHOBE €CTECTBEHHOHAYYHON KOMIIETEHTHOCTH U
I'YMaHUCTHUYECKUX HJEaJIOB B UX €IMHCTBE, TaK KaK MpUpPOJa, OOILECTBO U YEJOBEK IPEICTABIISIOT
COOOH IIENIOCTHYIO B3aMMOCBSI3aHHYIO CHCTEMY. B nocTmkeHMH 3TUX TpeOOBaHWH OONBIIYIO POIh
UIpaeT €CTEeCTBO3HAaHUE, KOTOpOE€ MpHU3BaHO (OPMUPOBATH y YydallUXcsl HE (parMeHTapHoe, a
L[EJIOCTHOE BOCIPUITHE OKPYKAIOILIET0 MHUPA.

BBenenue kypca ecTeCTBO3HAHUS B CTAapIIeH IKOJIE BBI3BAHO CIEAYIOUIUMHU IPUYMHAMM.

1. B o6nacTi ecrecTBEHHO-HaAy4HOTO 00pa30oBaHUs MpeylaraeTcsl ajJbTepPHATUBA. WM U3y4EHHE
XUMUH, QU3UKU U OHooruM Ha 06a30BOM YpOBHE U3 pacuera 1 4 B HENEN0, WJIM MHTErPUPOBAHHBIN
KYpC €CTeCTBO3HaHUS M3 pacdera 3 4 B Henenmo. Kak n3BecTHO, 0JJHOYACOBBIE KYPCHl IaBHO JIOKa3aJIH
CBOIO HECOCTOSITEILHOCTh U HEAPPEKTUBHOCTD.

2. Ha BbIXOJ€e M3 HIKOJIBI B CO3HAHUU Y OOJIBLIIMHCTBA BBIMTYCKHUKOB (POPMHUPYIOTCSI YaCTHBIE
Hay4yHble KapTUHBI MHUpA: XHMHUYecKas, (u3nueckas, OHOJIOTHYECKAas, HO OTCYTCTBYET €IWHas
€CTeCTBEHHO-Hay4yHas KapTHHA, KOTOPYI0 M MpHu3BaHa (QOpPMHUPOBATH Takas IUCIHUIUIMHA, Kak
€CTECTBO3HAHUE.

3. Hapymaercst npeeMCTBEHHOCTh MEXAY CPEJHEN M BBICIIEW IMIKOJIOW. B ryMaHHTapHBIX By3ax
00s3aTeNbHBIM SBIISIETCS H3ydeHHEe Kypca «EcTecTBeHHO-Hay4yHas KapTHHAa MHpa», CHHOHUMOM
KOTOPOTro ABJISIIOTCA «KOHIENIINY COBPEMEHHOTO €CTECTBO3HAHUS.

4. BBeneHne  Kypca  €CTECTBO3HAaHUSl  IIO3BOJIIET — pealu3oBaThb  TaKOW  MEXaHU3M
I'YMaHUTapU3aLUN €CTECTBEHHO-HAy4HOIo 0Opa3oBaHMs, KAaK HHTErpalusi, 4To, B CBOIO OYepeb,
MI03BOJISIET TYMAaHU3UPOBATh ITO 00pa30BaHME Ul CTAapLICKIACCHUKOB, BHIOPABIINX JUIsl 00y4eHUs B
10-11 kmaccax rymMmaHUTapHBIN TPO(HIIB.

5. B pspe 3apyOekHBIX CTpaH HAKOIJIEH ONpPEJENCHHBIN ONBIT M3y4eHHs] €CTECTBO3HAHMs Ha
3aKJIIOYUTEIBHOM 3Tane oOydeHHs B CpeiHEed IIKoJIe, KOTOpBIA Jl0Ka3al CBOIO 3(PQPEKTUBHOCTS.
Hmeercs MHOroJIETHHM OIBIT OOydeHHMsI OCHOBAaM €CTECTBO3HAHMS M B OTEUECTBEHHOW HAayaJbHOU
miKojie. OTO XOpoUIO 3apeKoMeHJoBaBIIMe cebsa ydeOHble mpeamersl «lIpuponoBeneHue» u
«OKpyXaroIuil MUP».

Konnenuus mnpeaymaraeMoro Kypca COCTOMT B PAacCMOTPEHUHM OOBEKTOB U SIBJIECHUM
€CTECTBEHHOI'0 MUPA B FapMOHUU (DPU3HUKH, XUMUH, OnoJIoruy, pusnueckoit reorpaguu, aCTpOHOMHUH U
skosiorud. COOTBETCTBEHHO B OCHOBY Kypca IIOJIO)KEHbl HE JIOTUKa U CTPYKTypa YacTHBIX
€CTECTBEHHO-HAYYHBIX JUCLUIUIMH, a W€ aHTPONOLEHTPU3MA, T. €. IIOCTPOEHHE Kypca B JIOTHUKE U
CTPYKTYpE BOCIHpPHSATHS YYEHHUKOM €CTECTBEHHOIO MHUpa B CHUHTE3€ (PU3NYECKHUX, XUMHUYECKUX H
OMOJIOTMYECKHX MPE/ICTaBICHUH.

B HOBOM Kypce ecTecTBO3HAaHHUS NPEACTaBICHbl BaKHEHIIME MNOHATHUS, 3aKOHBI M TEOPUHU
YAaCTHBIX Y4EOHBIX TUCLMIUIMH, KOTOpble OOOOIIEHBI B €CTECTBEHHO-HAy4HbIE MOHATHUS, 3aKOHBI U
TEOPHUH, a TAKKE BAXHEHIINE NPUKIAIHBIE aCIEKThl, CBA3b HM3y4aeMOIr0 MaTepuajga C KHU3HBIO,
3HAKOMCTBO C B@KHEHWIIMMHU JOCTHKEHUSIMU COBPEMEHHOIO HAaydHO-TEXHHYECKOTO Iporpecca
(OMOTEXHOJIOTUHU, HAHOTEXHOJIOTUH U JIp.).

bombmoe BHuMmManue (Oosmee 25 9%  yueOHOro BpEeMEHH) yAesIeTCs  JKCICPUMEHTY,
nabopaTopHbIM U MpakTHyeckuM padoram. @I'OC B kauecTBe 0CA3aTEIBHOTO IEMEHTa MPH 00ydEeHUH
B CTapUIMX KJaccax MpelycMaTpUBAeT BBINOJHEHHE KaXJbIM YYEHUKOM WHAMBUIYaJbHOTO MPOEKTA.
be3 wuccrnenoBarenbcKUX yMEHMM M HABBIKOB  CO3JaTh NPOEKT Oyaer ciokHO. YToObI
COBEpILIEHCTBOBAaTh ST YMEHHMS U HaBBIKM, B KaXJIOM Yy4YeOHHKE MpEeIycMOTpeHa TIJjaBa
«[IpakTnyeckue paboThI». PaboTbhl, mNpemIoKeHHbIE B HEW, MOTYT IOCIYXHTb OCHOBOM JUIs
BBITNIOJIHEHUS MHAUBU/1yaJIbHOTO MPOEKTA.



MecTo npeamMeTa B y4e6HOM nnaHe



«EcTecTBO3HAHME», XOTS M OTHOCHUTCS K IpEeAMEeTaM II0 BBIOOpY, SBJISIETCS 00sS3aTeNbHOM
4acThi0 0a30BBIX 00II€00pa3oBaTENbHBIX YYEOHBIX NPEAMETOB HA CTYIEHH CpPEAHEro (IOJIHOTO)
obpa3oBanus. Ha ero uzyuenue orBogurcs 210 yueOnbIx yacos, mo 3 4 B Hemenro B 10-11 kimaccax.

«EcTecTBO3HAHUE» npeaHa3HauYCHO JId M3YYCHHA B MIKOJIAX M KJaccax, HerO(l)I/IJIbeIX 110
OTHOIIEHHIO K €CTECTBEHHO-HAYYHBIM JMCIUILINHAM, B TIEPBYIO OUepeab B NPOQMIAX T'yMaHUTAPHON
)41 COHHaHLHO-BKOHOMHHeCKOﬁ HaIlpaBJICHHOCTH. BBGI[QHI/IG «EcTecTBO3HAHUSI» HO3BOJIUT 3HAUUTCIHLHO
SKOHOMHTH y4eOHOE BpeMsi, BHICBOOOIUBIITUICS pe3epB KOTOPOTO IIeIECO00pa3Hee MCIOIb30BaTh HA
pacmmpeHue U yriayoineHue Mpo(UIbHBIX Y4eOHBIX MpPEAMETOB (JIMTEPATYyphl, S3BIKOB, UCTOPUU H
T. I.).

ueHHOCTHbIe OpPUEeHTUPbLI coaepxXaHns yqe6Horo npeameTa

VYueOnplii npeaMer «EcTecTBO3HaHME», B COJIEPKaHUU KOTOPOrO BEAYIIMM KOMIIOHEHTOM
SIBJISIFOTCSI HAyYHbIE 3HAHUS U HAy4YHbIE METO/Ibl TO3HAHUS, TO3BOJISIET CPOPMUPOBATE Y YJalIUXCs HE
TOJBKO IIEJIOCTHYIO €CTECTBEHHO-HaydyHyI0 KapTMHy MHpa, HO U TMOOyXKJaeT y HHX
SMOIIMOHAIbHO-IIEHHOCTHOE OTHOILIEHUE K M3y4aeMOMYy MaTepHually, TOTOBHOCTb K BbIOOpY JeMCTBHIl
OTPE/ICICHHON HAaNpaBJICHHOCTH, YMEHHE KPUTHUECKH OIEHUBAaTh CBOM M UYXKHUE JCUCTBUS U
MOCTYIIKH.

OCHOBHBIM pPe3yIbTaTOM I103HABATEIHLHOIO OTHOUIEHHS] K €CTECTBEHHOMY MHUDPY B KYIbType
SIBJIIETCS YCTAHOBJIEHWE CMBICIIa M 3HAYEHMs COJIEp>KaHUs OOBEKTOB U SIBICHUHN MpHUpOAbl. Takum
obpazoM, Tmo3HaBaTenbHass GyHKIUA YydeOHOro mpenMera «EcTecTBO3HaHME» 3aKIIOYaeTCs B
CIIOCOOHOCTH €ro cojepaHHusl KOHIIEHTPUPOBaTh B ce0e Kak 3HAaHHSA O €CTECTBEHHOM MHpeE, TaK U
MM03HaBaTeIbHbIE IIEHHOCTH:

— OCBOGHHE 3HAHUN O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHE MHpa M METoJax
€CTECTBEHHBIX HayK, 3HAKOMCTBO C HauOoJiee BXXHBIMHU UACSIMH U JOCTIKEHHUSIMU €CTECTBO3HAHMS,
MO3BOJISIIOIIMMHU PACKpPBITh €r0 POJib B MPEJCTABICHUSAX YEIOBEKAa O MPUPOJE, PA3BUTHU TEXHUKU U
TEXHOJIOTHH;

— OBJIaJICHHME YMEHUSIMU TPUMEHATH [OJIyd€HHbIE 3HaHUA [UIsI OOBSCHEHUS SBICHUUN
OKPY)KAIOILIET0 MHpa, KPUTUYECKON OIEHKM HCIOJIb30BAaHUS €CTECTBEHHO-Hay4YHON HWH(popMaluuy,
MOJIYYEHHOM M3 pa3IMYHbIX UCTOYHUKOB ISl OCO3HAHHOTO OIpe/AeeHHs] COOCTBEHHOW MO3UIUH IO
OTHOIICHUIO K 00CYXKIaeMbIM B 001eCTBE MpodIeMaM (IKOJIOTUYECKUM, SHEPTeTHYECKUM, ChIPhEBBIM
. 1p.);

— Pa3BUTHUE WHTEIUIEKTYaJIbHBIX, TBOPUECKUX CIIOCOOHOCTEH M KPUTHUUYECKOTO MBIIUICHUS B XOJI€
MPOCTEHIINX UCCIIEIOBAaHU, aHaI13a ABJICHUHN, BOCIPUITHS U HHTEPIIPETALUU [TOJTY4YEHHBIX IPU 3TOM
pEe3yIabTaTOB;

— BOCIIUTaHUE YOEKJECHHOCTH B BO3MOXKHOCTH IMO3HAHHS 3aKOHOB MPUPOJbl U HCIIOIb30BAHUS
JOCTIKEHUN EeCTECTBEHHBIX HAyK Uil Pa3BUTHs IUBUJIM3AIUHU; CTpEeMJICHHE K OOOCHOBAHHOCTH
BBICKA3bIBAEMOI TMO3MIIMKM W YBaXCHHE K MHEHHUIO OIIMOHEHTOB MpU OOCYKICHHH MpoOIeMm;
OCO3HAHHOE OTHOLIEHHWE K BO3MOXXHOCTH OTACHBIX OJKOJOTMYECKUX U OSTUYECKUX MOCIEACTBHIA,
CBSI3aHHBIX C JOCTHKEHHUSIMH €CTECTBEHHBIX HAYK;

— UCTIOJIb30BAaHUE ECTECTBEHHO-HAYYHBIX 3HAHWW B TOBCEJIHEBHOW XU3HU JUIsi oOecredeHus
0€30MacCHOCTH KU3HEIEATEIHbHOCTH, OXPaHbl 3/I0POBbS, OKPYKaIoIIel cpefibl, SHeprocOepeKeHusl.

Pe3ynbTaTbl OCBOEHMs Kypca

JINYHOCTHBIMH Pe3y/IbTATAMH 00y4eHHUsI €CTECTBO3HAHUIO SBJISIFOTCS:

— B YEHHOCMHO-OPUEHMAYUOHHOU cghepe — BOCIHUTAHHE YYBCTBA TOPAOCTH 3a POCCHICKHE
€CTECTBEHHBIE HAYKHU,

— B mpyo0oeoli cgpepe — TOTOBHOCTh K OCO3HAHHOMY BbIOOpY JanbHeiIIeld oOpa3oBaTeabHON U
npoheccuoOHaTbHON TPACKTOPHH;

— B nosuasamenvHoll (KOZHUMUSHOU, UHMENNeKMYanbHoll) cghepe — yMEHHE YIPABIATH CBOCH
[I03HABATEIbHON AEATEIbHOCTBIO.

MeTanpeaMeTHBIMH Pe3yJIbTATAMH OCBOEHUS IPOTPAaMMBI 10 €CTECTBO3HAHUIO SABIISIOTCS:

— OBJIAJICHME YMEHUSMU U HaBBIKAMHU PA3JIMYHBIX BHUJIOB I03HABATENBHOW JEATEIbHOCTH,



MIPUMEHECHHSI OCHOBHBIX METOJIOB MO3HAHMS (CHCTEMHO-WH(POPMAIIMOHHBIN aHAIIN3, MOJCITUPOBAHHE)
JUTSL U3YYEHHUSI PA3JIMUHBIX CTOPOH OKPYXKAIOIIETO €CTECTBEHHOTO MUDA;

— OBJIAJICHUE OCHOBHBIMH WHTEIUICKTYyAIbHBIMU OTEpanusMu: (GOpMYyITHPOBAHUE THIIOTE3,
aHaJIU3 U CHHTE3, CpPaBHEHHE, 00OOIICHHE, CHCTEMATH3allvs, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX
CBsI3€i1, IIOMCK aHAJIOI'OB;

— ¢hopMUpOBaHHE YMEHHI T€HEPUPOBATh UACH M OMPEICIATh CPEACTBA, HEOOXOTUMBIC ST HX
peanu3aiuu;

— ¢hopMHpOBaHHE YMCHUH ONPENCNATh eI W 3aJa4d JICATEIHHOCTH, a TakKe BBIOMpATh
CpelICTBa pealn3alvy 3TUX IIeJIe U TPUMEHATh Ha MPaKTUKE; GOpMUPOBAHUE YMEHUN HCIIOIb30BAThH
pa3UyHbIE MCTOYHUKH Ui TIOJIYYEHHS €CTECTBEHHO-HAYYHOW HWHQPOpPMAIMM ¢ TMOHUMAHUS
3aBUCHMOCTH OT COJIep>KaHus U (JOPMBI MpeACTaBICHHONW HH(OPMAIIUY U TIeJIeH apecara.

IIpeaMeTHBIMM pe3yJIbTATAMHU HU3Y4CHUS €CTECTBO3HAHUS SBIISIIOTCA:

B 1n03HABamenvHou cepe:

— OBJIQJICHHE YMEHUSMH JIaBaTh OTPEICTICHUS N3YYCHHBIX TOHSATHH;

— OTIMCaHUE JEMOHCTPAIIMOHHBIX U CaMOCTOSATENILHO MPOBEACHHBIX AKCIIEPUMEHTOB, UCTIOIB3Ys
JUTSI 3TOTO PYCCKHM (POHOM) SI3BIK U SI3bIK €CTECTBEHHBIX HAYK;

— KJIaccuUKalms U3y4eHHbIX 0ObEKTOB U SBJICHUH;

— HAOJIIOICHUE JIEMOHCTPUPYEMBIX U CaMOCTOSITEIbHO MPOBOJUMBIX OIBITOB, €CTECTBEHHBIX
SIBJICHUH, TIPOTEKAIOIINX B MIPUPOJIC U B OBITY;,

— W3JIOKEHUE BBIBOJIOB W YMO3AKIIOUCHHUHN W3 HAOIIO/ICHUI, N3YUEHHBIX €CTECTBEHHO-HAYIHBIX
3aKOHOMEPHOCTEH, MPOTHO3UPOBAHKME TOBEACHHUS W CBOWCTB HEU3YYEHHBIX E€CTECTBEHHOHAYYHBIX
00BEKTOB TI0 aHAJIOTUU CO CBOMCTBAMHU W3yYCHHBIX

— CTPYKTYPHPOBAHUE U3YICHHOTO MaTepHaa;

— WHTEPIpPETaIHs €CTECTBEHHO-HAYIHOW HWHGOPMAINK, MOTYyIYeHHON W3 APYIMX HCTOYHHKOB,
OIICHKA €€ HayYHOU TOCTOBEPHOCTH;

— CaMOCTOSITENIbHBIM TOUCK HOBBIX JUIsl ce0sl €CTeCTBEH HO-HAYYHBIX 3HAHUM, UCHOJB3YS JUIS
3TOTO OCTYIHbIE UICTOYHUKU WH(OPMALIUK;

B YEHHOCMHO-OPUEHMAYUOHHOLL chepe:

— aHaJM3 W OIICHKA IOCJIEACTBUHM IS OKpYXKalolmeld cpeapl OBITOBOM M TMPOHM3BOJCTBEHHON
JEeSITEIbHOCTH YEJI0OBEKa;

B mpy0oeoli chepe:

— IIPOBEJICHHE €CTECTBEHHO-HAYYHBIX OJKCIEPUMEHTOB U BBINOJHEHHUE WHAMBHIYaJIbHOTO
MIPOEKTAa UCCIEeI0BATEIHCKOIO XapaKTepa,

B chepe husuueckoti Kyiomypoi:

— co0no/ieHne TpaBWJI TEXHUKH O€30MacHOCTH MpH paboTe B KaOMHETE eCTEeCTBO3HAHUS
(pu3uKH, XUMHH, OHOJIOTHH);

— OKa3aHUE IMEepBOM MOMOINM TPU OTPABJICHUSAX, OXKOTaX M JPYTUX TpaBMaX, CBSI3aHHBIX C
BEIECTBAMHU, FIEKTPUUECKUM TOKOM U J1a00PaTOPHBIM 000PYAOBAHUEM.

CopepxxaHue Kypca
10 knacc (102 4, 3 4 B HeAento, U3 HUX 2 4 — pe3epBHOE BpeMs)

Benenmne (4 u)

BBenenne B ecrecrBo3Hanme. Ilpupona — cpena oOuTaHMS M HCTOYHMK JKHU3HU 4YeEJOBEKA.
B3aumooTHOIIEHUST YelOBEKAa W INPUPOABI, UX AUaANEKTHKa. [Ipupoga — HMCTOYHMK TBOPUYECKOTO
BJIOXHOBEHUS AEATENEH HCKYCCTBA.

EctecTBO3HAHMe — eIMHCTBO HAyK O mnpupoae. Marepuss U (QOpMBI €€ CYIIECTBOBAHUS.
Juanexktuka ectecTBo3HaHMs. OCHOBHBIE 3Tambl €ro pa3BuTus. [loHATHE O €cTECTBO3HAHMM Kak
CHUCTEME HAay4HBIX 3HAHUH O MPUPOJE.

Jlemoncmpayuu



Buneodparmentsl (CenbCKOXO3SMCTBEHHBIE YrObs, Kapbepbl IS JOOBIYM YIJIL M PYIb,
MeTaJUTypruueckiue KoMOUHaThI, ra3o u HedrenpoBoasl, Guotwinn, I'IC, TOL u ADC, nociencTeus
3eMIICTPSICCHUN M I[yHaMH, WCYC3HYBIIWE BHJbl PACTCHHW M >KMBOTHBIX); PEHPOIYKIMH KapTUH
BEJIMKUX XYJI0KHUKOB C Tei3axamMu u apyruMu oobekramu npuponsl (M. Ilumkuna, U. JleBurana,
W. AiiBazockoro, K. FOona u sp.); My3bIKanbHbIe (parMeHTHI, MOCBSIICHHbBIC SBICHUSAM MPUPOJIBI
(TT. YaiikoBckwii, K. Cen-Canc, JI. Ban berxoBen u ap.).

[TopTpeTsl y4eHBIX-eCTECTBOMCIIBITAaTENCH, BumeodparMeHTsl MO UCTOPUU BO3HUKHOBEHHS M
pa3BUTHUS PU3UKH, XUMUU ¥ OUOJIOTHH.

Tema 1. EcrecTBo3HaHMe U MeTOAbI MO3HaAHUsI Mupa (17 u)

IMIMPUYECKUH YPOBeHb HAYYHOI 0 MO3HaHUsA. POpMbI TO3HAHUS: HAyYHOE U HEHay4yHoe. /[Ba
YPOBHSI HAay4yHOTO [IO3HAHUS: OHOMIUPUYECKUN (UYBCTBEHHBIM, ONBITHBIN) M TEOPETUUYECKUUN
(paunonanbHelif). [ToHsiTe 00 SMOIUPUUECKOM YPOBHE HAYYHOTO MMO3HAHUS U €r0 METOAAX.

Habmonenue u sxkciepuMeHT. ['unoresa u BbIBOI.

MonenpoBanue Kak MeTOJ HaydHOro mo3HaHus. [Iporuecc monenupoBaHHs U €ro COCTaBHbIE
yacTU: cyOBeKT (UcclieJoBaTelb), 0ObEKT (IIpeIMET, MPOIECcC WM SIBICHHUE) U MOJEIb, OTpaXkaromas
OTHOIIEHHE MEXAY HUMU. TUIBI MO/I€NIeil: MaTepralIbHbIE U 3HAKOBBIE.

Teoperuyecknii ypoBeHb HAY4YHOr0 nMo3HaHusl. [IoHsATHE O TEOPETUYECKOM YPOBHE HAYYHOTO
MO3HAHUSI M €ro COCTABJISIIONIUX (OCMBICIICHHE OSKCIEPUMEHTANBHBIX (AaKTOB, pa3paboTka U
000CHOBaHME TMITOTE3, IOCTPOCHHUE TEOPUH). MoeInpoBaHre Ha TECOPETUIESCKOM YPOBHE MO3HAHUS U
TUIBI MoJieNnel (uaeanpHas, aHAJIOTUS, MaremMaThueckas). PoJib MBICIIEHHOTO JKCHEpUMEHTa U
MaTeMaTH4YEeCKOro MOIETUPOBAHNS B CTAHOBJIEHUHU U PA3BUTHUU €CTECTBEHHBIX HaYK.

SI3bIK ecTeCTBO3ZHAHUS.

buonocus. buonornueckas cucTeMaTMka W €€ BaXXHEHIIME TAKCOHbL. bHHOMMHaJIbHAS
HOMeHKJatypa. [Tonsarue Bua.

Cucremaruka *UBOTHBIX. [loHsATHE TOPOBI.

Cucremaruka pacrenuit. [lonstue copra.

buonoruueckas HoMeHKIaTypa — OCHOBA MPO(GECCUOHATBHOM IESTEIbHOCTH.

Xumusa.  TpuBuanbHble  Ha3BaHuA. PamnnoHanbHass  HOMEHKJIATypa.  MexayHapoaHas
HoMmeHnkiarypa MIOITAK.

XHUMHUYECKHUE HIEMEHTBI U IPOUCXOKICHUE UX HA3BaHUU.

Knaccudukanus HeopraHuueckux BellecTB (OKCUAbI, KUCIOThI, OCHOBaHUS, COJIM) U MPUHLIHUIIBI
o0Opa3oBaHus UX HA3BaHUU.

Qu3suka. Epununel u3Mmepenus Qusmueckux BenuuuH B Poccun. MexayHapoaHas cuctema
enuHul udmepenus usnueckux BenuuuH — CH. OcHOBHbIE M TPOM3BOAHBIC €AMHUIIBI U3MEPEHUS
¢buznueckux senuund CH.

EcrecTBeHHO-Hay4YHbIe NOHATHS, 3aKOHbI W TeOpPUHM. ECTECTBEHHO-Hay4yHbIE€ MOHSTHUS.
KoHnkpeTHbie u abcTpakTHbIE €CTECTBEHHO-HAYYHBIC MOHATHS. 3aKOHBI €CTECTBO3HAHMUS.

EctectBenHo-Hayuynble Teopuu. OmmucareiabHble TEOPUM U OOBSCHUTENBHBIE TEOPHUHU.
[Iporno3upyroniasi poJib €CTECTBEHHOHAYYHbBIX TEOPUH.

EcrecTBeHHo-HayyHasi kaptuna wmupa. Kaptunel wMwupa: penurvossHas, ObITOBaf,
xynoxecTtBeHHas. EcrecTBeHHO-HayyHas kaptuHa Mupa (EHKM). DOBomtonuss EHKM u ee stamsl:
ApUCTOTENIEBCKUM, HBIOTOHOBCKHM, SMHIITEHHOBCKAs PEBOJIIOLIUSA.

[IpyHUMIBI MO3HAHUS B €CTECTBO3HAHUU. COOTBETCTBUS, IOINOJIHUTEIBHOCTH, NPUYMHHOCTH,
CUMMETPHH.

Mupbl, B KOTOPBIX MbI skuBeM. Krnaccudukamnus MupoB (MeramMup, MakpoOMHUpP, MHUKPOMHD,
HaHoMup). ['paHUIlBl MUPOB M YCIOBHOCTb 3TUX TpaHull. IlpuGopsl ais U3ydeHHs MHPOB, HUX
IBOJIIOIMS OT CBETOBOrO MHUKpockona P. I'yka 1o ckaHupytomero TyHHenbHOro Mmukpockona (CTM) n
aTOMHOCHIJIOBOTO MHUKpockona (ACM).

MouiekynsapHOE€ paclo3HaBaHUE M €ro poJib B NPUPOJE U KU3HM YesoBeka. KoMIbroTepsl

Oymymiero.

Jlemoncmpayuu



[Toptpersl  yuensix-ecrectBoucnslitarene  (I'. I'anunes, . MenneneeBa, . Mennens,
H. bekeroBa, M. ®@apanesi), pa3nuyHbie MaTepUAIbHBIE OOBEKTHI: (u3mueckue (dIeKTpodopHas
MaIlliHa — MOJIC/Ib MOJIHUHU, KPUCTAIIIHUECKUE PEIICTKHA Pa3InYHbIX THUIIOB), OHOJOTHYECKUE (MYIISKH
[[BETOB, OPraHOB TeJia uYeloBeKa), reorpaduueckue (TI00yc, KapTa, TCIUTYpUi), XUMHYECCKHE
(mapocrep:kHEBbIE B 00bEMHBIC MOJICITA MOJIEKYIT Pa3IMYHbIX BEIIECTB).

Crnaiinel ¢ MoxensmMu crpoeHus atoma Tomcona u Pesepdopna. OTHOCHUTENBHOCTh MOHSTHS
MycTOThL. Pasnmuynbpie puznyeckue, XAMUIECKHE U OMOJIOTHICCKUE MOICITH.

[Toptpetst Apuctotens, K. Jlunnes, Y. lapsuna; Bugeodparmentsl ¢ TakcoHamu B OOTaHUKE U
300JI0TUHU U TIPUMEPHI CUCTEMATUKH OTJEIBHBIX PACTEHUH U )KUBOTHBIX.

Tabnuma, cnaiin wim BumeopparmenT «Homenkmarypa MIOITAK»; Tabmuibl wiv ciiadasl
QHUMALMSIMU 110 OOIIUM MPUHIUIIAM 0Opa30BaHUs HA3BAHMM BAKHEUIIUX KJIACCOB HEOPTraHUUYECKUX
COCIMHEHUH — OKCHUJIOB, KUCIIOT, OCHOBAHUM, COJIEH U UX KIacCU(HUKAIIIH.

[Toptperst Oma, Kynona, Heiorona, DifHIITeliHa U Jp.; TaOJIUIBI OCHOBHBIX M TPOU3BOJIHBIX
equaul, CU; nunamudeckue BuaeodparMeHTbI, WUTIOCTPUPYIOMINE BaKHEHWIINE TOHITHS (DU3UKU
MPUMEHUTENILHO K TeMe YpoKa; ciaia uiau BuaeodpparMeHT «CTapopycCKue eTUHUIIBI U3MEpPEHHUs
HEKOTOPBIX (U3HUUECKUX BEITHUUH.

Tabmuupl 1 BuaeodgparMeHThl, WUTIOCTPUPYIOIINE BaXXHEUIIHWE TOHSATHUS, 3aKOHBI U TEOPHUHU
€CTECTBEHHO-HAYYHBIX UCIUIUINH 10 KYpPCY OCHOBHOM IIKOJIBI.

BuneogparmeHTs! U CialiIbl 1O 3BOJTIOINN MUKPOCKOTIOB.

Jlabopamopnvie onvimoi

1. ITocTpoeHne paBHOCTOPOHHUX TPEYTOJIBHUKOB U3 CIIMYEK HA IVIOCKOCTH U B TPOCTPAHCTBE.
2. NUnmoctpanusi NpUHIKMIA COOTBETCTBUAL.

3. MonenupoBaHue NpuHIUIA padoThl CKAHUPYIOIIETO MUKPOCKOTIA.

4. Jloka3aTenbCTBO OETKOBOW MPUPOIBI (PEPMEHTOB.

IIpaxmuueckue pabomol

1. DMnupuyeckoe no3HaHUe B U3YYEHUH €CTECTBO3HAHUS.

2. HaGmronenue 3a M3MEHEHUEM TeMIIEpaTyphl JbAa U €ro COCTOSIHUEM IPU HarpeBaHUM.
3. HabGmronenue 3a mpopactaHueM ceMsiH (Hhacosau.

4. HabGmroieHue 3a TOpsIIei CBEYOH.

Tema 2. Meramup (12 )

YenoBek u Bcesennass. XpoHOJOTWST aCTPOHOMHUYECKHX MPEJACTABICHUA U OTKPBITHH:
TEOLICHTPHUYECKAsi CUCTEMA MHUPA; AHTPOIIOLEHTPUYECKAsl CUCTEMa MUPA; FeJIMOLEHTPUYECKAs: CUCTEMA
mupa. ActporomMbl XVI-XIX BB. 1 uX BKJIaJ B pa3BUTHE MPEICTaBICHU 0 BeenenHoi.

Kocmonorus. Bkinaa oreyecTBeHHON HayKH B MUPOBYIO KOCMOJIOTHIO.

IIpoucxoxnenue u crpoeHue BcenenHoil. Pu3znueckue SIBICHHUS W 3aKOHbBI, CBSI3aHHBIE C
npoucxoxaeHneMm u crpoenueM Bcenennoit. Dddexr Jomnepa. 3akon Xab6ma. Teopust bonbiioro
B3pbIBa. ENWHUIBI M3MeEpeHus KocMHuuecKuxX paccrosHuil. HeGecubie Tema. Co3Be3nus. 3Be3aHbIE
ckorieHus. 3Be3abl. [lnanets. KomeTsl, METEOPUTBI, aCTEPOUIBI.

Kak yenoBek usyyaer merammp. IlepBrie Teneckonsl u ooceparopuu. Teneckon-pedpakrop u
Teseckon-peduextop. Panuoreneckonsl U MeXIUIaHETHbIE cTaHUIUM. OpOuTaibHas acTPOHOMHUYECKas
oOcepBatopus (OAO).

3akonbl BHKeHHUs: HeOecHbIX Tea. Ilepseiii 3akoH Keruiepa. Amoret u nepureil.
XapakTepUCTHKH 3IIUIca: (poKanbHOE paccTosiHue, (POKyC, OCh, MOIYOCh, IKCIEHTpUCUTET. BTopoil u
TpeTuii 3akoHbl Keruepa. 3akoH BCEMUPHOTO TAroTeHus. KocMuyeckue CKOpoCTH.

lanakrukn. OOmme cBeneHus o ranmakTukax. YepHele npipbl. Kiaccudukanus rainakTHk:
AJUIMNITUYECKHE, CTIMpabHbIe, HEMpaBuibHble, panguoranaktuku. Hama [Manaktuka. Mneunsiii [1yTs.
KBazapsl.

3Be3apl. CouHue. 3Be3npl, ux poxaeHue. CHIEKTpalbHBI aHAJIW3 — OCHOBA HCCIIENOBAaHMS
XMMHYECKOTO COCTaBa 3BE3L.

XapakTepUCTUKHU 3Be3]] (CBETUMOCTbD, CIIEKTPAIbHBIA Ki1acc, 3QdekTuBHAs TeMIepaTypa) U UX



Kinaccupukanus (KeNThle W KpacHble KapiUKH, KPAaCHBIE TMTAHTHI, CBEPXTUTAHTHI, O€Jble KapJIHKH,
HEHUTPOHHBIE 3BE3/IbI).

[Mpoucxoxnaenne ConHna u ero crpoeHue. Ctpykrypa cosiHedHoU artmocdepbl. CollHeYHBIN
BETED.

Coaneuynasi cucrema u ee miaanerbl. Ctpoenne ConHeuHoil cuctemsl. Ilnanersr ConHeuHoi
cucreMmbl. Jlpyrue cTpyKTypHble 3jieMeHTbl COJIHEYHOM CHCTEMBI: CIYTHUKU ILIAHET, acTEpPOMJIbI,
KOMETbI, METEOPUTHI.

Jlemoncmpayuu

[loptperst Apucrorens, Iltonemes, Apucrapxa Camocckoro, H. Komnepnuka, [[x. BpyHo,
I'. Tamunes, K. I[uoJKOBCKOTO W TEPBBIX MIECTH COBETCKUX KOCMOHABTOB;, A. DWHIITEHHA,
A. ®punmana, K. Jormiepa, B. Ciudepa u 3. Xa66ma, K. Suckoro, WM. Hetorona, W. Jlummepcres,
. Kemnepa.

Buneodparmentsr u ¢otorpaduu mo Teme: MOJIENb bONBIIOTO B3pbIBA, PA3JIMYHBIE THIIBI
TATaKTUK (DJUTMNTUYECKUE, CHUpAJIbHBIE W HEMpaBUIbHBIE), cOo3Be3nus CeBEepHOTO TMOJTyIIaApHUs,
pasznuuHble HEOECHBIE Tea, KBa3apbl, MpoucxoxaeHue u crpoenue CoiHIa, CTPYKTYPHBIE DJIEMEHTHI
ConHEeYHOM CHUCTEMBI.

[[Ix0MbHBIN TETECKOTI.

MopenupoBanue: BToporo 3akoHa Kemnepa, moBepxnoctu CosHila (KOHBEKTUBHOMN 30HBI).

Jlabopamopnvie onvimoi
1. Onpenenenue reorpaguIecKoil MUPOTHI 1O yriry HabmroaeHus [lomsipHO# 3BE3/IbI.
2. Iloctpoenue surca.

Ilpakmuueckas paboma
5. N3ydyenue 3Be31HOTO HEOA C TIOMOIITBIO TIOIBUKHON KapThI.

Tema 3. O6on0uxku 3emin: Jurocdepa, ruapocdepa, armochepa (13 u)

Crpoenue 3emuu. JIutocepa. BuyrpeHHee cTpoeHHe 3eMiid M €€ XHUMHUYECKHUH COCTaB.
Crpoenue u cocraB nutocdepbl. MuHepaibl U ropHble Hopoasl. Pynpl. JlutocdepHble IUIUTHI.
3emnerpscenus. [llkana Puxrepa. MuTeHCcUBHOCTD 3eMiieTpsiceHuid. [lynamu.

I'mapocgepa. Oxeannsl u mopsi. CoctaB ruapocdepbl. MupoBoii okean. Mopsi. Hetunuunsie
Mops: CapraccoBo, Kacnimiickoe u Apaibckoe.

Tema Mopsi B MpOM3BEICHUSX MUPOBON XY/I0)KECTBEHHON KYIbTYPHI.

Boabl oxkeaHoB M Mopeil. XMMHUYECKHU COCTaB MOPCKOM M OKeaHWYeCKOW BOJbl. [Ipommuiie.
Jlen B okeane. I'pennangus. Antapkruaa. JBmwkeHue BoJg MupoBoro okeana. [IpunuBbel U OTIMBBIL.
Mopckue teuenus. Tunsl kiumara.

Boawbl cymm. Boapl cymn u ux kinaccudukanms.

Ponnuku. I'eiizepsl. MuHepaibHbIe BOJIBI U UX KiacCU(UKAIIHSL.

[IpoGnema npecuoit Boabl. O3epo baiika.

KapcToBbie siBneHus 1 00pa3oBaHue CTATAKTUTOB U CTATIaTMUTOB.

AHOMaJnbHbIE CBOMCTBA BOJBI U UX 3HAYEHUE B IPUPO/IE.

Atmocdepa. Iloroga. Atmocdepa u ee cocraB. BepTukanbHOe CTpoeHHE aTMOC(ephl:
Tpomnocdepa, ctpatochepa, mezocdepa, Tepmocdepa, 3x3ochepa.

CocraB Bo3ayxa. O30HOBBIE AbIPHI U TAPHUKOBBIN 3 (DEKT.

Iloroma u kaumar.

AtmocdepHoe naBiaenue. Berep. AtmocdepHoe aasinenue. Kecconnas u BbICOTHasi 0OJIE3HU.
[{uknoHb! ¥ aHTULIUKIOHBL. ATMOC(hepHBIE (POHTHI.

Berpa u ux BuIBI: MIKBajl, cMepdY, aHTUIAccaT, maccar, Opu3, Gp&H, 6opa, CUPOKKO, MYCCOHHI,
Tall(yHbI, yparaHbl, CMEpPUH, TOPHAJIO.

[Ikana bodopra.

Baaxnocts Bo3ayxa. BrnaxHnocts Bo3ayxa. [lcuxpomerp u rurpomerp. Touka pocsl. OGmaka,
ux popmsl u pazmepsl. Tyman. Ocanku u ux tumel. Pagyra.



Jlemoncmpayuu

OO6pa31bl pya, MUHEPAJIOB U TOPHBIX MOPOJ, (hu3ndeckast KapTa MOoJIyIIapHid, aTIachl.

Kaptbl: MOpckux TeueHui, pusndeckue kapThl Mupa u Poccuiickoit denepanuu.

Buneodparmentsl u porTorpaduu mo teme ypoka: CTpOCHHE 3eMIIH, 3eMJICTPSCEHUS, IyHAMH,
pa3nuyHbBIe OKEaHbl M MOps, aiicOepru, MOpCKHe TE4YEHHUs, POTHHKH, reisepel, o3epo baiikai,
KapCTOBBIE SIBJIEHUS (CTANAKTUTHI U CTAJarMUThl), aTMOCc(epa U €€ COCTaB, LIUKIOHBI U aHTULUKIIOHBI,
BU/JIbl BETPOB, TYMaH, pajyra, OCaJIki pa3jin4HbIX THUIIOB.

Penponykuuu xaptun: Y. AiiBazoBckoro «/leBsateiil Ban», U. JleBurana «beper CpennuzemMHOro
mops», U. [umkuna «Ha Gepery mopsi», JI. Jlaropro «Mope», A. PrutoBa «Ha romybom mpocrope»;
(bparMeHThl MY3BIKaTbHBIX MpousBeneHunii: H. Pumckoro-Kopcakosa «Canko», K. [lebroccu «Mope»,
M. Pagens «Jlonka B okeane» u3 coopuuka «3epkana», [1. HaiikoBckoro «Jlebenunoe o3epo».

[MpeBparieHusi HEPaCTBOPUMBIX KApOOHATOB KaiblMsg ¥ MarHus (CpeqHHX Cojeil) B
pacTBOpPUMBIE THAPOKAPOOHATHI (KUCIIbIE COJM) U OOpaTHO — MPHUYMHA 00pa30BaHUs CTAIAKTHUTOB U
CTaJIarMUTOB.

MonenrpoBaHue NapHUKOBOTO 3PdexTa.

[Ipubopsl: 11t u3MepeHus atMOCPEepHOTO AaBieHus (6apoMeTpsl), A1 U3MEPEHUs BIAXKHOCTU
BO3/1yxa (TUTPOMETPHI).

Jlabopamophuie onvimbi

1. 3yyenue coctaBa rpaHuTa.

2. MoaenupoBaHue BBICOKOW INIOTHOCTH BOJI MepTBOTO MOPSI.
3. Pacmmpenune BOJIbl P HarpeBaHUMN.

IIpakxmuueckue pabomol

6. 3yyeHune KOJUIEKIIUU TOPHBIX MOPOJI.

7. I3y4eHue )KeCTKOM BOJIbl U YCTPAHEHUE €€ JKECTKOCTH.
8. N3yuenue mapamMeTpoB COCTOSTHUS BO3AyXa B KaOMHETE.

Tema 4. Makpomup. Buocdepa (21 u)

7Ku3Hb, MPU3HAKH KHBOT0 W UX OTHOCUTEIbHOCTh. OCHOBHBIC CBOMCTBA )KMBOT'O OpPraHu3Ma:
CJIMHCTBO XHMMHMYECKOTO COCTaBa, OOMCH BEIIECTB, CaMOBOCIIPOM3BEICHHE, HACICICTBECHHOCTD,
W3MCHUMBOCTh,  Pa3BUTHE W  POCT,  Pa3fApaXMMOCTh, JUCKPETHOCTb M  ICJIOCTHOCTD,
SHEPro3aBUCUMOCTb.

JKuBble CHCTEMBI KaK CaMOYIPAaBIISAIONIMECS, CAaMOPETYIHPYIOINECs, CaMOOPraHU3YIOIIHECS
CHUCTEMBI.

Tpu Hayana TepMOJIUHAMUKH.

[ToHsiTHE SHTPOIHNH.

IIpoucxoxnenue ku3Hu Ha 3emie. OCHOBHBIC THIIOTE3bI ITPOUCXOXKICHHS KU3HH Ha 3emiie:
Kpeal[MOHW3M, THIIOTE3a CaMOIPOM3BOJBHOTO 3apOXKJICHHUS JKM3HM U3 HEKHBOIO, KOHIICIIIIHS
OHMoreHe3a, rUIoTe3a MaHCIIEPMHUH.

I'unote3a MPOMCXOXKICHUS KH3HU MyTeM OMOXHMHYECKON sBojronuu (rumorte3a OmapuHa —
XonnaeiHa).

Jluckyccusi 0 BO3SMOXKHOCTH CYIIECTBOBAHUSI BHE3EMHBIX [TUBUITH3AIUN.

XHMHYECKHI COCTAB KJETKU. XUMUYECKasi OpraHu3aIus KIeTKH Ha aTOMHOM — SJIEMEHTHOM
ypoBHE. MakpoaneMeHTbl. MUKPOITIEMEHTHI.

MosekyaspHbIi ypOBEHb XUMHUECKON OpraHu3aIii KIETKH (MOJEKY/ISIPHBIN COCTAB KIIETKH).

Heopranunueckue coenuueHus kKaeTku. Boia u ee pois. MUHepalbHbBIE COJH.

Opranudeckue BEIIeCcTBa KIETKH.

YpoBHH opraHu3anuu ;ku3Hu. KieTtouHslii ypoBeHb OpraHu3aiuy Ku3Hu Ha 3emiie. TkaHeBbIT
ypoBeHb. THUIBI TKaHEH KUBOTHBIX (SMUTEIUAIbHAS, COCAMHUTENIbHAs, MBbIIICYHAs, HEPBHAs) H
pactenmii (oOpa3oBarenbHasl, TOKPOBHAs, OCHOBHas U TpoBoxsmias). OpraHHbld ypOBEHb.
Opranu3MeHHblil  ypoBeHb. [lomynsnMOHHO-BUIOBON ypOBEHb. bHOTeOleHOTHYECKUN YPOBEHD.



buoneno3. buocgepHslii ypoBeHs.

IIpokapuoTsl U 3ykapuoThl. [IpokaproTsl u 3ykapuoThl. baktepun u ux Kiaccudukanus: mo
dopme (OarMIUIbI, KOKKH, CIUPWILIBI, BUOPHUOHBI), N0 TUIY HHUTaHus (canmpoduTsl, mapasuThl), IO
OTHONIICHUIO K KHUCIOPOoay (a’poObl, aHa’poObl). OCOOEHHOCTH CTpOeHUs OakTepuil U UX
KHU3HEeAeATeIbHOCTH. Postb GakTepuy B pUpOe U )KU3HH YETIOBEKa.

[lnanoGakTepuu  (CHHE3€JNEHBIE  BOJOPOCIM) W OCOOCHHOCTM  HMX  CTPOCHHS U
KU3ZHEIEATENbHOCTH. Posib InaHOOAaKTEpUU B IPUPOJIE.

CrpoeHue KIeTKU SyKapHoT.

Kuaerounass Teopusi. Ilpocreiimme. Bupycol. Kierounas Tteopusas U ee  IOJIOKEHUS.
[Ipocreiimue: KryruKoBbl€, peCHUYHbIE, aMeOOUIHbIE. 3HAUEHUE MPOCTEUIINX B IMPUPOJE U KU3ZHU
YeJI0BeKa.

Bupycbel. CtpoeHne u 0COOEHHOCTH KHM3HEAEATENbHOCTH BHpPYCOB. BupycHble 3aboiieBaHus
yenoseka. BUY u CITHU/I.

I'pu6s1. Posib rpuboOB B IpUpoOE 1 B XO3SICTBE YEIOBEKA.

Ikonoruveckue cucremsl. [lonstue skocucremsl. buotomn. buonenos. buoreonenos. OTauans
OMOreo1eH03a OT IKOCHUCTEMBI.

HecrabunbHbie 11 cTaOUITBHBIE YKOCUCTEMBI.

Tumnonorust KUBBIX OpPraHU3MOB DKOCHUCTEMBI: TMPOIYIEHThI, KOHCYMEHTBI, PEIYICHTHI
(canpoduTsl). ABTOTpOo(dEI. ['eTepoTpodsbi.

[MonsTHe O mHIIEBBIX (TPOPUUECKUX) MEMsIX OHOreoneHo3a. bHONOrHYecKHii KpyroBOpOT
BEIECTBA B PUPOJIE.

IMuimeBble nenu. IKoa0rus. Ikogoruueckue paxkropsol. [Tumeas nens. /[Ba OCHOBHBIX THIIA
TpoguuecKkux leneil — nacTOuiiHble (IIenyu BblelaHusl) U JeTpUTHbIE (Lenu pasznoxenwus). [lumesas
CeTh. DKOJIOTMUECKUE TUPaMUIbl (UMCIEHHOCTH, Ouomaccel, aueprun). [Ipasuno 10 %.

[Tonsatue 06 3xosoruu. OCHOBHBIE TTPOOIEMBI SKOJIOTHH.

DxoJyiorudeckue (HakTopel: abMOTHYECKHUE, ONOTHYECKHE, aHTPOTIOTCHHBIE.

Buocdepa. bruochepa u ee rpanunpl. Konnenmus ssomonnn 6nochepsr B. M. Bepraackoro.
Hoocdepa. Texnochepa. OcHOBHBIE TOAXOABI B y4eHHH O Ounocdepe: HDHEPreTUUECKHH,
OMOTeOXUMHUYECKUH, NH(OOPMAITMOHHBIH, TPOCTPAHCTBEHHO-BPEMEHHON, HOOC(EPHBIH.

DKoJoruyeckue mpoOaemMbl YeI0BEUECTBA.

IonsiTue OmoJiormyeckoii 3Boaunu. [loHsITHE OMOIOTMYECKON PBOIIONMHU. J[JTUTEIBHOCTD,
HeoOpaTUMBIN XapaKTep, HAPABJIEHHOCTb 3BOIIOIIH.

OcCHOBHBIE HaIlpaBJICHUs BOJIOIMU. bruosiornueckuii nporpecc. buonorudeckuii perpecc.

AHTPOIIOTeHE3 U ero 3Tarlbl.

JBosmounonHasi Teopusi. Ilpennoceuiku co3gaHus A3BoJiIOIMOHHONW Teopur Y. JlapBuHa.
Jlormueckast CTpyKTypa JAapBUHU3Ma (M30BITOYHAS HMHTEHCHBHOCTh pa3MHOXKEHHs, Oopbba 3a
CYIIICCTBOBAHME M €€ BUJIbI, €CTECTBEHHBIN 0TOOD).

CuHTeTn4eckasi TeOpHsl SBOJIIOIHH.

MuxkposBodmtonus. BunoobpazoBanue (reorpaduueckoe v 3Kojaoruueckoe). Makpo3BoIonus.

JIBUKYIIHE CUJIBI HBOJIIOLIMH: MYTallHOHHBIN MPOLIECC, MOMYASIIUOHHBIE BOJHBI, N30SI

@DOopMBI €CTECTBEHHOTO 0TOOpa: CTAOMIN3UPYIOUINH, ABMXKYIUHN, JU3PYITUBHBIN.

Jlemoncmpayuu

Buneodpparmentsl u gortorpaduu mo teme: MpOIecChl THUEHUS, OpPOXKEHUS, AUCCUMUIISINH;
MIPEJICTAaBUTENHN TPOKAPHOT U IYKAPUOT; OCOOEHHOCTH CTPOEHHUsS BHPYCOB, MPEICTABUTENM IApCTBA
rpuOOB, SKOJIOTHUECKHUE CUCTEMBI, IPUMEPHI MUIIIEBHIX LIETEH.

PacTtBopeHne B BoJe XJIOpPOBOJOpOJa (AMCCOLMALMS COJSTHOW KHUCIOTHI), PACTBOPEHHE
KPUCTAIIJIOB TI€pPMaHraHaTa Kaius WIM MEIHOTO Kymopoca B BOJE, MCMapeHue BoJbl, nuddy3us
Maxy4yux BeHIecTB (OJCKOJIOHA) C TOpSIIEH JTaMIIOYKU HaKaIMBaHUS, WUCIAPEHHE KAaIlld CIHpPTa C
¢GmIbTpOBaTIbHOM Oymaru uim caneTk.

Penponyknun kKapTUH BENUKUX XYA0KHUKOB Ha TeMY 0OKECTBEHHOTO MPOUCXOXKICHUS KU3HU;
Pa3IUYHBIX IPUPOIHBIX SKOCHUCTEM.

Tabnuiel 1 mnakaTel: «XUMHYECKHH COCTaB KIETKU», «DBOIIOIHUOHHOE APEBO PACTCHUI»,
«IBOJIIOLIMOHHOE APEBO KUBOTHBIX», «IBOJIIOLIMOHHOE IPEBO MPUMATOB U YEIOBEKAY.

[Moptpetst A. U. Onapuna u k. b. Xonneiina, T. l1IBanna, [{. U. iBanoBckoro u 3. JI)xeHuepa,



A. Tencnu, B. Cykauena, O. I'ekkens, B. U. Bepnaackoro, Y. lapsuna.
HHaKaTBI 158 MYJISI)KI/I OpFaHOB U CUCTEM OpFaHOB paCTeHHfI, YCJIOBCKA U JKUBOTHBIX.
JlemoHcTpanus mporecca (GOTOCHHTE3A.

Jlabopamopnvie onvimoi
1. CBoiicTBa OEJIKOB.

2. CBolicTBa IITIOKO3BI.
3. CBoiicTBa caxapo3sl.
4. CpoiicTBa Kpaxmara.

Ipakxmuuecxue pabomul

9. Pacno3naBanue OpraHMYeCKUX COCAMHEHUH.

10. 3yueHue MUKPOCKOIIUYECKOTO CTPOECHUSI ’KUBOTHBIX TKaHEH.

11. M3yuenue pacTUTEIbHON U )KUBOTHON KIIETOK.

12. 3yuenue npocTenimmx.

13. M3yueHue B3auMOCBA3€H B HCKYCCTBEHHON IKOCHCTEME — aKBapUyM€ M COCTaBJIEHUE LIeTIel
MTUTAHUS.

14. N3yyeHue OBITOBBIX OTXOJIOB.

Tema 5. Aonoruueckue pakTopbl U NPUCTIOCOOTEHHOCTH K HUM KMBBIX OPraHU3MOB
(26 )

OcobennocTu kiaumarta Poccnu. 30Ha apKTHYECKUX NMYCTbIHb, TYHAP U JecoTyHAp. Knumar
Poccun. Ilpuponno-kiumaruyeckue 30HbI Poccum: apkThueckas NYCTBIHS, TYHApPA, JECOTYHIPA,
Taira, CMEIaHHbIE ¥ IIMPOKOJIMCTBEHHBIE JIECA, JIECOCTEIb, CTEIb, TOJIYITYCThIHS, ITYCTBIHS.

Pa3znooOpasne u  mpuCIOCOOJEHHOCTh  JKUBBIX  OPraHM3MOB K TOW WJIM  WHOH
MPUPOTHO-KIUMATUYECKON 30HE.

JJleKTPpOMarHuTHasi npupoaa csera. Cper. Pa3BuTue mnpeacTaBieHUd O MOPUPOJIE CBETA.
DnekTpoMarHuTHoe u3nydeHue. J{mmHaa Bomuel. YacToTa KoeOaHui.

[lkana »JIEKTPOMArHUTHBIX BOJIH, y-JIydHM, PEHTIE€HOBCKOE H3JIy4€HHUE, YIbTPadHOIETOBOE
U3IydeHHe, BUAUMOE U3IydyeHue, HPpaKpacHOe U3Iy4eHHE U UX POJIb B IPUPO/JIE U KU3HU YEJIOBEKA.

OnTuyeckne cBoiicTBa cBera. J[BolicTBeHHas npupoja cBera. DOTOH. 3aKOHBI OTPAKECHUS U
npenomiieHuss cBeta. (OTHOCUTENBHBIM IOKa3aTesnb npeaomiieHus. DakToppl, BIUAIOIINE Ha
[0Ka3aTelb MPEeIOMIICHUs: IPUpoJa BEUIECTBA, TEMIIEPATypa, JUIMHA BOJHBI MAJAIOLIEr0 M3Iy4eHUs.
PedpakTomeTp.

Hucnepcus, nudpakuus u uHTEpEepeHIINs CBETa.

CeeT U NpUCNOCO0IeHHOCTh K HEMY KMBBIX OPraHu3MoB. BiusiHue cBeTa Ha OpraHU3alMI0
KU3HEHHOTO 1IUKJIa opraHu3mMoB. buoputmer. doTtocuHTes.

Paznenenne pacteHuil Ha CBETONIOOMBBIC, TEHENIOOMBHIE UM TEHEBBIHOCIHUBBIE. DOTOTPOMU3M.
3HaueHHE CBETA JJIsi OPUEHTALIMH KUBBIX CYHIECTB B IPOCTPAHCTBE. bruotoMuHecIeHIINS U €€ POoJib B
YKU3HU )KUBOTHBIX.

BHyTpeHHsIsI JHepPrusi MAKPOCKONMYECKOH cucTeMbl. TepMoaHaAMUKa U €€ IPOrHOCTUYECKOE
3HaueHHe. BHyTpeHHss SHEeprus TEpMOIUHAMUYECKOU cucTeMbl. [lepBoe Hauano TepMoIMHAMUKH.

Temnonepenaua. TemnonpoBogHocTh. KOHBEKINSA: €CTECTBEHHAsA U NPUHYAUTENbHAsA. TemnoBoe
U3IIy4ECHHE.

TennoBoe paBHoBecue. Temmneparypa. Bropoe Hauwano TtepmoauHamMuku. KonnuecTBo
TEIUIOTHI. TennoeMKOCTb.

TemoBoe paBHOBecue. TepMOIMHAMUYECKAE CUCTEMBI TPEX TUIIOB: M30JMPOBAHHBIE, 3aKPBIThIC
U OTKPBITHIE.

TeMmmepaTypa Kak mapameTp COCTOSIHUSL TEPMOJAMHAMUYECKON CUCTEMBI.

TemnepaTrypa u npucnoco0/IeHHOCTh K Hel ’KHUBbIX OPraHU3MOB. TepMOperyssaus B KUBOU
npupoje. TennonpoAyKuus ¥ TEIIOOTAaua. MexaHUu3Mbl TEPMOPETYISLUHU >KMBOTHBIX U PACTCHHI.
Temmneparypa Tena yenoBeka u ee pU3NOIOrUYECKast POJIb.

Knaccudukanus  KMBOTHBIX MO  TEeMIEPaTypHOMY  DPEKHMY Ha  TOMOWOTEPMHBIE,



MOUKWIOTEPMHBIE U TETEPOTEPMHBIE.

Knaccudukaius OpraHu3sMOB MO TEMIIEpATypHOMY HHTEpBaly OOWUTaHUS: SBPUTEPMHBIC U
CTEHOTEPMHBIE.

Axxnumarusanus. TeMrepaTypHbld pexXuM.

Ctpoenue mMoJiekyJbl U (pusnveckne cBoiicTBa BoAbl. CTpoeHHEe MOJIEKYINbl BOJbl. Boaa kak
pactBopuTenb. Ouznueckre CBONCTBA BOJIbI: aHOMajbHAas TEMIIEPATypHAasl 3aBUCUMOCThH IUIOTHOCTHU
BOJIbI; BBICOKOE MOBEPXHOCTHOE HATSHKEHHE BOJbI; aHOMAJbHO BBICOKHE 3HAYCHHS TEMIIEpaTyp
KHUIICHUS U TUIABJICHUS BOJIbI; BBICOKOE 3HAYEHHE TEIJIOEMKOCTH BOJIBI.

3HaueHue GU3NYECKUX CBOKWCTB BOJBI JIJISI TIPUPO/IBL.

JuiekTpoJMTHYECKasaA auccouranus. OCHOBHBIC TOJIOKEHUSI TEOPUU DICKTPOJTHUTHUYECKOM
muccormanuu (TD/I). DaekTposMThl W HEdIEKTposuThl. Kitaccudukamus HOHOB IO Pa3IHYHBIM
OCHOBaHUSIM. MeXaHU3Mbl JUCCOIMAIIAU JIEKTPOIUTOB C PA3HBIM TUIIOM XUMHYECKOU CBsi3U. CTeneHb
ANEKTPOJIUTUUECKON aucconuaruu. Coyu, KUCIOTHI U ocHOBaHus B ceete TO/I.

PacrBopumocts. pH kak mnoka3areib cpeabl pacTBopa. PactBopumocth U ee
KOJIMYECTBEHHAS XapaKTePUCTUKA — KOA(DPHUIIMEHT paCTBOPUMOCTH.

MaccoBas 10151 paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

Bona kak ampomnut. Ilonstue pH pactBopa.

3nauenue pH B npupose. 3nauenus: pH pu3noI0ornyecKkux KUAKOCTEH YeIoBeKa B HOpMeE.

XuMH4YecKHe CBOMCTBA BOALI. XHUMHYECKHE CBOWCTBAa BOALl. B3amMmojmeiicTBUE BOIBI C
MeTajuilaMu. B3auMogericTBue BOIbI C OKcuaaMmu. ['miapartauus. B3aumMonelcTBHE BOIBI C COJISIMH.
IMuaponus. Paznoxenue Boapl. [lonsitue 006 snexTponuse u GoToause.

Bona — aduormueckmii ¢akrop B ku3HM pacreHmii. Poib Bonel B Ouocdepe: KoJbiOenb
KU3HH, cpefa OOMTaHUs, YIACTHUK OMOXMMHUYECKUX MPOIIECCOB, YIACTHHUK CO3JaHUsI OMOTEOIICHO30B,
peryisaTop KInMaTa Ha IUIaHeTe.

I'maponu3 opraHnyecKUX BEIIECTB B JKUBBIX OpPraHU3MaXx.

Knaccudukanuss pacreHuid MO OTHONIEHHWIO K KOJHMYECTBY BOJBI B OKpYXKAIOIICH cpene:
ruAaTOPUTHL, TUAPODUTHI, TUTPODUTHI, ME30(PHUTHI, KCEPOPHUTHI.

Conenoctb kak aoOuoruyeckuid daxkrop. Comu. Krnaccudukamus coneit. Haubomnee
pacpoCTpaHEHHbIE KHUCIIBIE COJIU, UX MPUMEHEHHE. JKeCTKOCTh BOJIBI.

Conu xak MuHepaao00pa3yrolne BelecTBa.

Conu — abuotnueckuii ¢akrop. [IpucnocoOIeHHOCTh pacTeHUI M KUBOTHBIX K Pa3IMYHOMY
COJIEBOMY PEKUMY.

Biusinue conu Ha opraHu3M 4YesIoBeKa.

IlouBa kak abomoTmueckuii gaxkrop. [lonstue o mouse m kiaccudukamus mous. [Iporecc
04YBOOOpa30BaHUSI.

Dnadudeckue GakTopbl Cpebl U MPUCIOCOOIEHHOCTh K HUM KUBBIX OPTraHU3MOB.

3HaueHue TOYBHI B IIPUPOJIE U KU3HU YEIOBEKA: cpeia OOMTaHUsI )KUBBIX OPraHU3MOB, 001a/1aeT
IJI0JIOPOJIMEM, OKa3bIBA€T CYIIECTBEHHOE BJIMSHHE HAa COCTAaB M CBOICTBa Bcell ruapocdepsl 3emid,
SIBJIIETCS TJIABHBIM PETYJISITOPOM COCTaBa aTMOcdepbl 3eMJIIH, BaKHEHIINNA KOMIIOHEHT OMOTe01IeH03a.

L[BeT u 1narHoCTUKA MOYB.

Buoruyeckue Qaxkropbl okpy:kaomeil cpeabl. buotudeckue ¢axtopsl. buoTHueckue
B3aMMOOTHOIIICHUSI MEXIY OpPraHM3MaMH: KOHKYPEHIIHs, XHIIHHYECTBO, CHMOMO03 (MyTyaausMm,
KOMMEHCAJIM3M), Apa3suTH3M (3KTO— M SHIOTAPA3UTHI).

[Tpumepbl OMOTHYECKUX B3aUMOOTHOIICHUN B IPUPO/IE.

Jlemoncmpayuu

BuneodparmeHTs U dotorpaduun o TeMaM: XapaKTepHbIE OHMOTeO1IEHO3BI
NIPUPOJHO-KIIMMATHYECKUX  30H Poccum; pa3BuTME  TPENCTAaBIEHUM O  TOPUPOJLE  CBETA;
OMOJTIOMUHECIEHITHS; TeIIoNepeaaya U TeIIONPOBOTHOCTh; OMOTUYECKHE B3aUMOOTHOIIICHUSI MEXKITY
OpraHu3MaMHu.

Kapra npuponno-knumarnyeckux 300 Poccun, nouBennas kapta Poccun.

I[Moptperst  @. I'pumansau, X. ['oitrenca, O. @penens, M. [Inanka, Jx. MakcBenna,
B. B. [loxyuaesa.

[[Ixana 3MeKTPOMAarHUTHBHIX BOJIH.

Otpaxxenue u mnperomieHue cBera. Jlucmepcuu cBera W OOpaTHBI SKCIEPUMEHT IO



«CMEILIEHUIO» I[BETOB. SIBIeHNE AU(PaKIIHH.

XKusepie wim repOapHbIe AK3EMIUIAPHI MPEACTABUTENCH CBETONIOOMBBIX W TEHEBBIHOCIMBBIX
pacTeHui.

PaboTa mpoTHB CHJI BHEIITHETO JABJICHHS 32 CYET PACIIMPEHUS T'a3a.

OnexTpusanus Bojbl. AHOMaJIbHAs TEMIIEPATYPHAs 3aBUCUMOCTD IUIOTHOCTHU BOJIBI.

Hucxondmumii moTok X0JOAHOM W BOCXOJAIIMEI MOTOK TEIUION BOJIbI. BRICOKOE MOBEPXHOCTHOE
HaTSKEHHE BOJIbl. PACTBOPUMOCTD BEILLIECTB B HEMOJISPHBIX U NOJISPHBIX PACTBOPUTEIISX.

[IpoBepka 31eKTpOIPOBOAHOCTH PACTBOPOB 3IEKTPOIUTOB U HEBJIEKTPOJIUTOB.

Onpenenenne pH pacTBopa pa3InyHbIX KUIKOCTEH.

B3anmopencTeue Boabl ¢ MeTaUIaMH. B3aummopnencTsue BOAbl ¢ OKcuaamu. ['maposms coliei,
00pa30BaHHBIX CHIIBHBIM OCHOBAaHHEM U cl1a00# KUCIOTOM, 1 HA00OPOT.

PacTenus pa3iauuHbIX IPYII 10 OTHOLIEHHUIO K KOJIMYECTBY BOJIbI B OKpYXKatollel cpesie (KUBbIE
WK repOapHble HK3EMILISPHI).

[Tepexon cpeaneit conu B KUCIYyI0 U HA000poT. [IpuroToBieHne >KeCTKOM BOJIBI U UCCIEA0BaHUE
ee cBoucTB. [lonydyenne ruipokcokapOoHaTa Meau (MajJaxuTa) U UCCIE0BaHUE €TO CBOMCTB.

Jlabopamopnuvie onvimoi

1. Habmonienue nHTephepeHIIMOHHOM KapTUHBI Ha MBIIIbHOM IIJICHKE.
2. HaGmronenue nu@pakiinoHHON KapTUHBL.

3. HabGmroienue pacnpocTpaHeHHs BOJHBIX PACTBOPOB MO PACTEHUIO.

Ipakxmuueckue pabomol

15. IIpucnocoOaeHHOCTh OPraHU3MOB K Cpejie OOUTaHMUS.
16. 3yueHue BOITHOBBIX CBOMCTB CBETA.

17. N3yuenue nzoOpaxeHus1, 7aBa€MOTO JIMH30M.

18. M3mepenue yieabHON TEMI0EMKOCTH BOIbI.

19. MccnepgoBanue cpenbl pacTBOpa COJIEH U COKa paCTCHUH.
20. 3yyenue cocrtaBa Moys.

Tema 6. IIpocTpancTBo U Bpemsi (4 4)

IHonsiTusi mpocrpancTBa U BpeMeHM. [IpocTpaHCTBO M BpeMs B KIIACCUYECKOW MEXaHUKE
Herotona. AGcomntoTHoe npocTpancTBO. OHOPOIHOCTH IPOCTPAHCTBA.

N3otponHOCTs IpOCcTpaHcTBa. HEpIManbpHas cucTeMa OTcCUeTa U NepBblil 3akoH HproToHa.

[IpeoOpazoBanus ["anumes ¥ NpUHIKI OTHOCUTENbHOCTH ["anuies. AOCOIIOTHOE BpeMs.

Cnenunanpnaas teopusi otHocutenbHocTH (CTO). JIBa moctynata CTO u OCHOBHBIEC CIIEICTBHS,
BBITEKAIOUIUE U3 HUX.

Oo6ras Teopust otHocutenbroctu (OTO).

Buopurmbl. buoputmbl. Tunsl 6uoputMoB: dusnoioruueckue u skosorundeckue. [Ipumepsr
Pa3IUYHBIX TUTIOB OMOPUTMOB y paCTEHUH U )KUBOTHBIX.

doTonepruou3M.

buoputMmel yenoBeka. J{ucCUHXpOHU3M.

Cnoco0b1 mepenaun uHpopmanum B kuBOM mnpupoae. llepBas u BTOpas CHUTHaJbHbIE
cuctembl. OOMeH nHpopmaliel Ha pa3TUYHBIX YPOBHSAX OPraHU3AINU KU3HU.

Peaknuu MaTpu4yHOTO CHHTe3a (TMPHUHIMI KOMIUIeMeHTapHOCTH). ®aronuto3. Pediekc.
Oronorus.

Nudopmanusas u yesoBek. Bo3HMKHOBEHHME M pa3BUTHE HOcUTeNnedl HHpopManuu c
JpeBHEHIINX BPEMEH JI0 HAILLIETr0 BPEMEHU. DBOJIIOLMS COBPEMEHHBIX HH(OPMAIIMOHHBIX PECYPCOB.

Jlemoncmpayuu

Buneodpparmentsl u ¢dotorpaduu mo Temam: pa3iUyYHBIE THIBI OMOPUTMOB y pacTEHUH U
KUBOTHBIX, COBPEMEHHbIE HH(POPMAIIOHHBIE PECYPCHI.

[TopTpeTsl BeIIAIONTUXCS AesITeNel HayKu, TUTEPATYPhl U UCKYCCTBA — COB» M <GKABOPOHKOBY.

Tabnuie! mo GuocunTtesy Oenka, ¢paronuTosy, peaeKTopHbIe Tyru.



Tema 7. 3ammTa nccaeI0BaTeIbCKUX MPOEKTOB (3 1)

VYdaenuueckass KOH(EpEeHLUs IO pe3ylbTaTaM BBIMOJHEHHBIX B TEYEHHE Y4EOHOTO Troja
MPOEKTHBIX U MCCIIEA0BATEIBCKUX PA0OT (MHIMBHIyaIbHBIX UIIU TPYIIIOBBIX).

PezepBHOe Bpems (2 4)

11 knacc (102 4, 3 4 B HeAento, U3 HUX 4 4 — pe3epBHOE BpeMs)

Tema 1. [ToBTopenue kypca 10 kmacca (7 4)

MHoroo0pa3ne ecTeCTBEHHOr0 MHpa: MeramMmp, MakKpoMHUp, MHUKpoMup. BcenenHnas,
raJlakTUKH, 3Be3/1pl, CoJIHEUHasi cCCTeMa: OCHOBHBIE TIOHATHS U 3aKOHBI JBUKEHUS] HEOECHBIX TEJl.

3emiisl, ee CTPOCHHE U T€0JIOTHYecKre 000I0UKH.

[ToHsiTHE O MUKPOMUPE U HAHOMHUPE.

buocdepa. YpoBHu opranmsamum ku3Hu Ha 3emue. buocdepa u ee rpaHuUILBL
MonekynsapHbIi, KJIETOYHEIH, TKaHEBELIH, OPraHU3MEHHBIN, MONYJALIMOHHO -BUJOBOM,
OuoLIeHOTHYECKUN U OMOoChEepHbIN YPOBHH OpraHU3aluy KU3HU Ha 3eMIIe.

DKOJIOTUYECKUE CHUCTEMbl: OCHOBHBIE TMOHATUS (LENU MUTaHWs, NHUIIEBbIE MHPaMUIBbI,
IKOJIOrHYeCKue GakTophl).

OcHoBHbIE NOJI0:KeHMs] CHUHTETH4YeCKOol Teopuu 3BoswonuM. EcrecTBeHHBIH 0TOOpD M e€ro
¢dbopmbl. Myranuu u ux kinaccupukanus. Makpo— 1 MUKPOIBOJIIOLIHH.

DJIeMeHTbI TEPMOAMHAMHUKH M TEOPHH OTHOCHTEJIbHOCTH. Havanma TepMOAMHAMHUKH.
OIEMEHTBI TEOPUH OTHOCUTEIBHOCTH.

Jlemoncmpayuu
Buneodparments u dpotorpaduu mo teme.

Tema 2. Mukpomup. Atom. BemecrBa (34 u)

OcHOBHBIE CBeIeHUSI 0 CTPOCHHM aTOMAa. DBOJIIOLUS IPEJACTABICHUH O CTPOECHHUU aTOMA.
Mogenu ctpoenust atomoB J[x. Tomcona u 2. Pesepdopna.

[Toctynatel kBanTOBOM Teopuu H. bopa.

[IpoToHHOHEWTpPOHHAs TEOpHUS CTpOoeHMS aToMHOTO snpa J[. Banenko u B. I'eitzenbepra.

N3otonbl. DnekTpoHHast 0060104YKa atomMa. DHepreTndeckue ypoBHU. [loHATHE 00 37EKTPOHHOM
oOmake.

OtkpbiTHe /[I. U. MenneneeBbiMm Ilepuoanyeckoro 3akoHa. IIpennocbulku OTKPBITHS
[lepuoguueckoro 3akoHa. [lepBble MOMBITKU KIACCH(PUKAIUU XUMHUYECKUX DJEMEHTOB. OTKpbITHE
. . MenaeneeBsim [lepuonuueckoro 3akoHa. [lepnou4HOCTE B U3MEHEHUU CBOMCTB XUMHYECKUX
AJIEMEHTOB U uX coenuHeHuil. [lepuonuueckuii 3akon B popmynuposke . M. Mennaeneesa.

CoBpeMeHHbIE MPEACTaBICHUS O MPUUMHAX MEPUOANMYECKOTO U3MEHEHUSI CBOMCTB XMMHUYECKUX
3JIEMEHTOB U UX COECIUHEHUN.

CoBpemennas popmynupoBka [lepruoaudeckoro 3akoHa.

[lepuoguueckas cucTeMa XHMHUYECKHX DJJIEMEHTOB Kak Tpadudeckoe OToOpakeHHe
[Tepuomuueckoro 3akoHa. Ctpykrypa Ilepumoanueckoit tabmuiel. Ilepuonsl (Gonblive U Manble) H
Ipymmsl (TIaBHbE U TOOOYHBIE).

3nauenue Ilepuoguveckoro 3akona u Ilepuoanueckoii cucreMbl XMMHYECKHX 3J1€MEHTOB
A. . MenaeseeBa 1Jis1 GOPMHPOBAHUA €CTECTBEHHO-HAYYHON KapTHHBI MUpa.

[Ipornoctuueckas cuia u 3Hauenue llepuoauyeckoro 3akona u Ilepuoauueckoil CUCTEMBI.

3nauenne llepuomumyeckoro 3akoHa u Ilepuommueckoi cHUCTEMbl XHUMHYECKUX DJIEMEHTOB
. 1. MenneneeBa Juist pa3BUTHS HAYKA U IOHUMAaHUS XUMHYECKOM KapTHUHBI MUpA.

Baaropoanbie raspl. biaropoaHble raspl, NpUYMHA HX CYIIECTBOBAHUS B AaTOMAapHOM



cocrostHuu. [Ipumenenue 61aropoHbIX ra30B.

Honnass xumuyeckasi cBsi3b. VIOHBI U WX KJIACCH(PHUKAIMA: TI0 3apsAAy (AHHOHBI U KATHOHBI), IO
coctaBy (mpocThie W CioXHbIE). CxeMa 0o0pa3oBaHHs MOHHOU CBs3u. MOHHBIE KPUCTALIIMYECKUE
peueTky. XI0pua HaTpUsl — TUITMYHBIN [IPEICTaBUTEND COEAMHEHUI C HOHHBIM TUIIOM CBSI3U.

KoBajienTHasi xumu4eckasi cBsi3b. KoBajleHTHast CBA3b — 3TO CBSI3b, BO3HMKAIOIIAS 34 CUET
o0pa3oBaHus 0OIIUX AIEKTPOHHBIX Map MYTEM MEPEKPBIBAHUS IIEKTPOHHBIX OpOUTAJICH.

KpaTHOCTh KOBaJIEHTHOM CBSI3H.

OOMeHHBIE U IOHOPHO-aKIIENTOPHBIE MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOM CBSI3H.

DnekrpootpuniateabHocth (D0). Knaccupukaius koBaieHTHbIX cBsized o DO (mossipHast u
HenoJigpHas). Junomnu.

Metanasl U ciiiaBbl. MeTtajuinyeckasi XuMuueckasi cBsizb. OOmue (usnueckue cBOICTBa
METAJUIOB:  AJIEKTPONPOBOJHOCTh, IMPOYHOCTh,  TEIUIONPOBOJHOCTh, METAIMUECKHI  OJeckK,
IJIACTUYHOCTb.

Crnnasel uepHble U 1BeTHbIE. CTalb, 4yryH. JlaTyHb, OpoH3a, MEIBXHOP.

Mertannnueckas CBsi3b. 3aBUCUMOCTD 3JIEKTPOIPOBOJHOCTH METAJIJIOB OT TEMIIEPATYPHI.

MoJiekyasipHO-KHHeTHYecKasi Teopus. OCHOBHBIE TOJIOKEHHSI MOJIEKYJISPHO-KMHETHUECKON
Teopuu. MneanbHslii ra3. YpaBHEHUE COCTOSIHUS UACATBHOTO rasa.

ArperaTHble cOCTOSIHHSI BellecTB. ['a3000pa3Hoe cocTosiHue. 3aKOH ABOTAIPO U CIEACTBUS U3
Hero. MousipHblif o0bemM ra3oB mpu H. y. JKuzmkoe cocrostHue BemiecTB. TekydecTb. TBeproe
COCTOSIHUE BEIIEeCTBA.

Kpucrannuueckue pemeTku pa3HbIX THIOB JUIsl TBEPAOrO COCTOSIHUS BemiectBa. I[lonsTre o
mwazMe. Bbicoko— M HHM3KOTeMIepaTypHas IUIa3Mbl U MX NpUMEHEHHe. B3auMHble mepexoibl MexXIy
arperaTHbIMHU COCTOSIHUSIMH BEIL[ECTB.

IIpupoanbiii ra3. IIpupoaHbIi Ta3, €ro COCTaB W HAINPABIEHHs HCIIONB30BAHMS B KadeCTBE
TOIUITMBA M XUMHUYecKoro cbipbs. KonBepcus MeraHa. CuHTE3-Ta3 W €ro HUCHOJb30BaHUE IS
MOJIy4EHHUSI CHHTETHUECKOro OEH3MHA U METaHOJIa.

[IpenenbHble W HempenenabHbIE YriaeBoaOpoabl. KauecTBeHHbIE peaklMU Ha KPAaTHYIO CBS3b.
buoras.

Kuakue BemecrBa. Hedrh. Hedth, ee cocraB, ¢gusznueckre CBOWCTBA M MPOUCXOXKICHHE.
DKOJIOTHYECKHUE TIOCIIC/ICTBUSI pa3iuBa HEPTH U CLIOCOOBI OOPHOBI C HUMHU.

[lonyrusiii HedTAHOM Ta3, ero cocraB. [Ipoueccel nepepaboTku HedTH: pEeKTHUPUKALUSA U
KPEKHUHT.

[IponykTsl nepepabOTKu HE(DTH U UX UCIIOIH30BAHHE.

TBepnoe cocrosinue BemlecTBa. Kuakume kpucramibl. Kpucrammueckue u amopdHbie
BemecTna. [Ipuznaku u coiictBa amoppHocTH. OTHOCUTENBHOCTh UCTUHBI B XUMUH.

Kunkue KpucTauibl ¥ UX IPUMEHEHUE B TEXHUKE.

OTHOCHUTENBHOCTH B OMOJIOTUH U (PU3HKE.

Kanaccudukanusi HeopraHu4ecKHX BelleCTB M €€ OTHOCUTeIbHOCTh. Kiaccuduxarms
MPUPOAHBIX BelecTB. Oprannyeckre U HeopraHudeckue Beiiectsa. Mzomepus.

Knaccudukanus HeopraHMueCKrux BEIIeCTB.

[IpocThie BemiecTBa: MeETaUIbl, HEMETAJUIbI, ONaropoiHbie ra3bl. OTHOCUTEIBHOCTH JIEICHHUS
MPOCTHIX BEIIECTB HA METAJIBI U HEMETAIIbl. AJUIOTPOTIHS U €€ MPUYHHBIL.

CroxHble BEIIEeCTBA: OKCHJIbI, KUCIOThI, OCHOBAaHHs, COIU. OTHOCUTEIBHOCTh KJacCU(UKAILIIH
CJIOKHBIX BEILIECTB.

Knaccudukanusa opranudeckux coeguHeHuii. OcoOEHHOCTH cOCTaBa, CTPOEHHUS U CBOWCTB
OpraHMYECKUX coequHEHH. OCHOBHBIE MOJIOXKEHHUS TEOPHMHM XMMHYECKOro crpoeHus A. byrineposa,
@. Kekyne, A. Kynepa.

W3omepuss kak (yHKUIUS XUMHUYECKOTO CTPOEHHMs Ha NpUMEpe ATUJIIOBOTO CIUpTa MU
JTMMETUIIOBOTO 3upa.

[TpuurHBI MHOTOOOpAa3Hs OPraHUYECKUX COCTUHEHUH.

Knaccugukanuss opraHMYecKMX COCIMHEHMHA. YTJIEBOJOPOJbI: allkaHbl, AaJKEHbI, AJIKHHBI,
aJNKaJUEeHbl U APEHBI.

Knaccel opranndyeckux CoeTMHeHUH, MOJIEKY/Ibl KOTOPBIX COAepKaT (PyHKIMOHAIbHBIE IPYIIIBL:
THJIPOKCUIbHYIO, KapOOHUIIbHYIO, KApOOKCUIIbHYIO, aMUHOTPYIIITY.

OTHOCHUTENBHOCTD JENEHUS OPraHUUECKUX COEAMHEHNI Ha KJIacChl.



IHosmmepspl. OCHOBHBbIE TOHATHUS XMMHMHM BBICOKOMOJIEKYJISIPHBIX COEAUHEHHI: MOHOMED,
IIOJIUMEP, SIIEMEHTAPHOE 3BEHO, CTETIEHD MTOJINMEPU3ALIUU.

CriocoObl MOTy4eHHsI TOJIMMEPOB: PEAKIIUH MOJIMMEPU3ALNH U TIOJTUKOHICHCAIUH.

Buononumeps! 1 UX GHOTOTHYECKAs POIIb.

[Mnactmaccel. TepMmoriacTel W peakTOIIacThl. [IpeAcTaBUTENW TUIaCTMAcC W OONACTH UX
IIPUMEHEHMUS.

Bonokna. Ilpuponnble (KMBOTHOTO U pPAaCTUTEIBHOTO IPOUCXOXKIACHUS) M XUMHUYECKUE
(MCKyCCTBEHHBIE U CUHTETHYECKHE) BOJIOKHA. [IpeacraBurenu BOJIOKOH U 00JaCTH UX PUMEHEHHUS.

Heoprannueckue moyjimMepsl Kak BEIIECTBA AaTOMHON CTPYKTYPBI.

CMmecu, ux coctaB U cnocoObl pa3geneHus. [loHsTue o cMecu Kak CHUCTEME, COCTOSIIEH U3
Pa3IUYHbIX XMMHUYECKUX BEIIECTB.

Knaccupukamuss cMeceil 1Mo BH3YyaJdbHBIM TIpU3HAKaM (FOMO-M TETEpPOTEHHBIE CMECH) W
arperaTHOMy COCTOSIHUIO (TBEp/IbIe, *KHUIKUE U ra3000pa3Hbie CMECH ).

CocraB cmeceii: MaccoBasi U 00beMHasi 10JIM KOMIIOHEHTa CMECH.

CriocoObl pazziesieHus CMECEH.

JucnepcHbie cucreMsl. [IoHATHE O TUCTIEPCHON cHUCTEME.

Knaccugukanus aucrnepcHbIX CHCTEM [0 pa3MepaM JUCHEpCHON (a3pl W arperarHomy
COCTOSIHUIO JIMCIIEPCUOHHOM Cpefibl ¥ IUCIIEPCHOM (a3bl.

3HaueHue JUCHEPCHBIX CHUCTEM B TMPUPOJE, NPOMBINIJIEHHOCTH W TOBCEJHEBHOM >KU3HU
YeNnoBeKa.

I'pybomucniepcHbie CUCTEMBl M WX Kiaccuukaims (CyCIeH3WH, HMYJIbCHH, adpO30JIH).
[IpMeHeHne 3TUX CUCTEM B TEXHHUKE U OBITY.

TonkoaucnepcHbie (KOMIOUIHBIE) CHCTEMBI, WX Kiaccudukanusa (3014 u renu). Koarymsius.
Cunepesuc.

Jlemoncmpayuu

Buneodparmentsr u dotorpadbuu mo Temam: HEOHOBas peKiaMa, JUPWIKAOIH W BO3IYITHBIC
11aphbl, 3aM0JIHEHHbIE TereM, 0allbHe0IOTHUECKHEe PaIOHOBbIE BAaHHBI.

Paznuunsie popmer [lepuoandeckoit cuctemsl xumudeckux anmeMeHToB JI. . Menneneena.

[Toptpetst JI. Byabonpana, JI. Hunecona, K. Bunknepa, A. byrneposa, ®@. Kekyne, A. Kynepa.

Mopnenu KpUCTAINIMYECKUX PpEHIeTOK: XJIOpUAa HaTpus, HOJa, YIJICKUCIOro rasza, aimMasa,
rpadwura.

OO0pa3ziubl MUHEPAJIOB U BEIIECTB C MOHHBIM TUIIOM CBSI3U (OKCHJA KaJbLIMS, Pa3jIMYHBIX COJIEH,
TBEpAbIX LIEN0YEH, rainTa, KalbIUTAa); BEIIECTB C KOBAJCHTHBIM THUIIOM XUMUYECKOU CBSI3U.

Komnnekuuu MeramioB, CIIaBOB; BEUIECTB M MAaTEPHANIOB, MOJIYy4aeMbIX Ha OCHOBE MPUPOJHOTO
ra3a; HeTb ¥ MPOAYKTHI €€ MepepaboTKU; aMOP(HBIX BEIIECTB U MaTepuaioB; MPUOOPOB HA OCHOBE
KUJKUX KPHUCTAJUIOB, MPOCTHIX M CJOXHBIX BEIIECTB; IJIACTMACC, BOJIOKOH, HEOPraHMYeCKUX
MOJUMEPOB (MHUHEPAIOB U TOPHBIX TIOPOJT); OPraHUYECKUX COCTHHEHHIA.

Juddy3us QymucThX BEMIECTB C TOPSIIeH JTaMIOYKA 