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IMosicHuTeILHAA 3aIIUCKA.

Pabouas nporpamma no ectectBo3Hanuto s 10-11-ro kinacca cocraBiena Ha
OCHOBE TpeOOBaHUU K pe3ylibTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTEeNbHOU
porpaMmbl CpelHero odiiero obpazoBanusi, npeactaBieHHbix Bo GI'OC COO,
nporpaMmbl  (QOPMHUPOBAHMS  YHUBEpPCAJIbHBIX Y4YEOHBIX JEUCTBUH H €
UCIIOJIb30BaHUEM aBTOpcKou mporpammel 11t 10 — 11 kmaccoB O.C. I'aGpuensina
«EctectBo3nanue» (I'abpuensin O.C. Pabouune nporpammel. EctectBo3nanue. 10-11
Kjaccel: yueoHo-MeTonundeckoe nocodue / O.C.I'abpuensn, C.A.CnagkoB. — 2-¢
u3., crepeotun. — M.: Jlpoda, 2014. — 110, [2] c.)

[emsaMu U3ydeHUss THTErPUPOBAHHOTO Kypca «EcTecTBO3HaHNEe» B cTapuien
IIKOJIE SIBJISIFOTCS:

* CO37JaHUE OCHOB LIEJIOCTHON HAyYHOU KapTUHBI MUPA;

* popMUpOBaHHE MTOHUMAHUS B3aMMOCBSA3M U B3aMMO3aBUCHUMOCTU €CTECTBEHHBIX
HAyK; BJIMSHUS €CTECTBEHHBIX HAyK Ha OKPYXKAIOIIYI0 Cpely, SKOHOMHUYECKYIO,
TEXHOJIOTUYECKYI0, COLMATIBHYIO U 3TUUECKYIO CPepbl AeSATENbHOCTH YEIOBEKA,;

* CO3JaHME YCIOBMM MJi1 pa3BUTHUA HABBIKOB Y4YEOHOW, TMPOEKTHO —
UCCJIEI0BATENLCKOW, TBOPYECKOM JEATEIbHOCTH, MOTHBALMU OOYy4YalOIIMUXCA K
CaMOPAa3BUTHIO;

dbopMHpoOBaHUE YMEHUMN aHATU3UPOBATh, OLIEHUBATh, IPOBEPSITH HA IOCTOBEPHOCTH
1 0000111aTh HAYYHYIO HH(POPMAIIHIO;

* TOJIyudCHHE HaABBIKOB Oe3omacHOW pabOThl BO BpeMs MIPOEKTHO —
UCCJIEIOBATENBCKOW M 3KCHEPUMEHTANIBHOU JEATEIBHOCTH, IPHU HKCIIOIb30BaHUU
71a00paTOpPHOTO 00OPYTOBAHUSI.

3amavyaMu peAMETHOTO Kypca «ECTeCTBO3HAHUE) SIBISIOTCS:

- OCBOEHHE 3HAHUI O COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTUHE MUPa U METOAAX
€CTECTBEHHBIX HayK; 3HAKOMCTBO ¢ HauOoJyiee BaXKHBIMHU UACSIMU U JIOCTHKECHUSIMU
€CTECTBO3HAHHUS, OKA3aBIIMMU OINPEACIIAIONIEE BIMSIHUE HA HAIIIA MTPEICTABICHUS O
IpUPOJE, HA PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

- OBJAJCHUE YMEHUSIMH TPUMEHSTH TIOJYyYEHHbIE 3HAHUA Uil OOBSICHEHUS
OKPY’KaIOIIUX  SIBJICHUM,  KCHOJB30BAHUS M KPUTUYECKOW  OIICHKHU
€CTECTBEHHOHAYYHON MH(pOpPMaLIUU, JJI1 OCO3HAHHOTO ONpeIeIeHUsI COOCTBEHHOM
MO3UIIMU M0 OTHOIIEHHUIO K 00CYKJIaeMbIM B OOLIECTBE MPOoOIeMaM HAYKU;

- NPUMEHEHHE €CTECTBEHHOHAYYHbIX 3HAaHUU B IOBCEIHEBHOW JKU3HM IS
oOecrieueHnst OE30MACHOCTH >KM3HEAEATEIbHOCTH, OXpaHbl 370POBbS, 3aIUTHI
OKPYXaroLEenl Cpeabl.

BBeneHue Kypca ecTeCTBO3HAHHUS B CTapIEH IIKOJIE BBI3BAHO CIEAYIOIIMMHU
NpUYNHAMU:

1. Ha BpIXO/1€ M3 HIKOJIBI B CO3HAHUU Y OOJIBIIMHCTBA BBITYCKHUKOB (POPMHUPYIOTCS
YacTHbIC HAy4YHbIE KAPTUHBI MUpA: XUMUYECKasl, (pu3nyeckas, Ouosorudeckas, HO
OTCYTCTBYET €JMHasi €CTECTBEHHO-HAy4Has KapTHUHA, KOTOPYI0 W TMpHU3BaHa
dbopMHpoOBaTh Takasi IUCIMILINHA, KAK €CTECTBO3HAHUE.

2. Hapymaercss npeeMCTBEHHOCTh MEXKIY CpEIHEl M BbICHIEH MIKoJoW. B
IYMaHHUTApPHBIX By3ax 00s3aTelIbHbIM SIBISIETCS M3yueHue kKypca «EctecTBeHHO-



Hay4yHasi KapTUHA MHPa», CHHOHMMOM KoToporo sBisitoTcs «Konmenuuu
COBPEMEHHOT'0 €CTECTBO3HAHUS.

3. BBenmeHue Kypca ecTeCTBO3HAHHS IMO3BOJISIET PEaIn30BaTh TAKOM MEXaHHU3M
r'YMaHUTApU3allMi €CTECTBEHHO-HAY4YHOr0 00Opa30BaHMsI, KaK MHTErpaius, 4yro, B
CBOI0O  OdYepellb, IMO3BOJSET T'YMaHM3UpOBaTh 3TO  OOpa3oBaHWEe A
CTapIlIEKIACCHUKOB, BbIOpaBIIUMX At 00ydyeHus: B 10—11kimaccax rymaHuTapHbIN
npouIIb.

B ocHOBY Kypca 1oioxeHa ujesl aHTpOIOLIEHTPU3Ma, T.€. IOCTPOEHUE Kypca
B JIOTUKE U CTPYKTYpPE BOCIPHUSATHUSI YUYEHHKOM €CTECTBEHHOTO MHUpa B CHHTE3E
bU3UYECKUX, XUMUYECKUX U OMOTOTUIECKUX TPEICTABIICHUN.

bonbmioe BHuUMmanue (Gomee 25% ydeGHOro BpeMEHH) YAeNIseTcs
DKCIIEPUMEHTY, JabopaTopHbIM W mpakTudeckuM padoram. ®I'OC B kauecTBe
OCSI3aTEJIbHOTO 3JIEMEHTa MpH OOyYEHUH B CTapIIUX Kiaccax MpeaycMaTpHUBacT
BBIMIOJIHEHUE  KaKIbIM  YYEHHMKOM  HHJMBHAyaJdbHOTrO  Mpoekrta.  be3
UCCJIEIOBATENIbCKMX YMEHUN M HABBIKOB CO3JaTh MPOEKT OYIET CIOXKHO. YTOOBI
COBEPILIEHCTBOBATh ATU YMEHHUS M HAaBBIKHM, B KaXJOM YYE€OHUKE MpPEyCMOTpEHa
rinaBa «IIpaktuueckue paboTel». PaboThl, MpeioxKEeHHbIE B HEW, MOTYT MOCTYKUTh
OCHOBOM JJIsl BBIMIOJTHEHUSI MHIUBUTYAJIbHOTO MTPOEKTA.

Mecmo npedomema 6 yuebHom niaxe.

[Ipeamer  «EcrecTBo3HaHue»  BXOAUT B  NIPEAMETHYIO  00JacThb
«EctecTBennbie Haykn». Pabouas mporpamma paccuntana Ha 207 y4eOHBIX 4acoB
(u3 pacuera 1o 3 yaca B Heqento B 10 u B 11 knacce), B T.4. KOHTPOJIbHBIX padoT: 4
gaca — 10 kmacc, 4 gvaca — 11 kmace; npaktudeckux padot: 19 gacos — 10 kmace, 10
yacoB — 11 knacc.

Jnisa peanuzanuu faHHoN Pabodei mporpaMMbl HCIOIB3YETCS:

1. EcrecTtBo3nanme. 10 xinacc. Yueonuk. bazosiii ypoBens (aBTop O. C.
[Mabpuensn, N.I'.Octpoymos, H.C.Ilypeimesa, C.A.Cnankos, B.1.CuBornazos). —
M.: dpoda, 2014.

2. EcrectBo3nanue. 10 kimacc. Metoanueckoe nocodue (apropsl O. C. ['abpuensH,
C.A,CnankoB).

3. EcrectBo3nanue. 11 kinacc. YueOHuk. bazosiit yposens (aBrop O. C.
["abpuensn, N.I'.Octpoymos, H.C.Ilypeimesa, C.A.Cnankos, B.1.CuBornazos). —
M.: dpoda, 2014.

IInanupyemble (JIMUHOCTHBIE, METAIIPEAMETHBIC U MIPEAMETHBIC) Pe3yJIbTAThI
ocBOeHUs yueOHOro npeamera «EcrecTBo3HaHHe)

Jluynocmuvimu pe3yiomamamu 00y4eHus ecmecmeo3HAHUIO AGNAI0MCA:
8 YEHHOCMHO-OPUEeHMAYUOHHOU cgepe — BOCIIUTAaHME YYBCTBA TOPIOCTU 32
POCCUMCKHE €CTECTBEHHBIE HAYKU;
8 mpyooeou cgepe — TOTOBHOCTb K OCO3HAHHOMY BBIOOpY JAajbHEHIIei
o0pa3oBaTeNbHOM U MPOo(ecCHOHATBHON TPAeKTOPHUH;
B NO3HABAMENbHOU (KOZHUMUGHOU, UHMENIEKMYanbHol) cgepe — yMEHHE
YIOPABIISATH CBOEH MO3HABATEIBHOU J€ATEIbHOCTBIO.



Memanpeomemuvimu  pe3yibmamamu  OCE0€HUA  NPOSPAMMbL  HO
ecmecmeo3HAHUIO AGNIAIOMCA
— OBJAJICHHE YMEHHUSAMH M HABBIKAMM DAa3JMYHBIX BHJOB I103HABATEIbHOU
NESATEIIbHOCTH, TPUMEHEHUS OCHOBHBIX METOJNOB MO3HAaHUA (CHCTEMHO-
MH(POPMAILMOHHBIN aHaIW3, MOJEIUPOBAHUE) I U3YyUEHUS PaA3IUYHBIX CTOPOH
OKPY’KaIOILEr0 €CTECTBEHHOTO MUPA;
— OBJIAZICHE OCHOBHBIMM HHTEJJIEKTYaJbHBIMU OIEpalusIMu: (HOpMYIHpPOBAHUE
TUNOTE3, aHAJIN3 U CUHTE3, CpaBHEHHUE, 0000IIEHNEe, CUCTEMAaTHU3allls, BbISIBJICHHUE
IPUYUHHO-CJIEICTBEHHBIX CBS3€il, IOMCK AHAJIOTOB;
— (¢dopMupOBaHME YMEHHUH TE€HEPUPOBATh HJEU M ONPEACNATh CpPEICTBa,
HEOOXOMMBbIE JJI UX peallu3alllu;
— (opmupoBaHUE YMEHUH ONPEAENATh eI U 33aJa4d JESATEIIbHOCTH, a TaKkKe
BbIOMpaTh CPEACTBA pealu3aldd JTHX IeJled M TNPUMEHSITh Ha MPaKTHKE;
(opMHUpOBAaHHE YMEHMI HCHOJIb30BaTh PA3JIMYHBIE WCTOUYHUKU ISl TOJYYEHUS
€CTECTBEHHO-HAYYHON MH(POPMALIUU U TOHUMaHMsI
3aBUCHUMOCTH OT cojepxaHus U (OpMbI MPEACTABICHHOW MHPOpMALMU U Lenen
aapecara.

IIpeomemnvimu pesyromamamu u3y4eHusi eCmecmeo3sHaHUs.:

Buvinyckuux na 6a3060m ypogHe Hay4yumcsi:
- IEMOHCTPHUPOBATh HA IIPUMEPAX POJIb ECTECTBO3HAHMS B Pa3BUTUHU YEJIOBEUECKON
LUMBUJIM3ALINH;
- BBIJIEJIATH EPCOHAIBHBIN BKJIAJ BEIMKUX YUYEHBIX B COBPEMEHHOE COCTOSTHUE
€CTECTBEHHBIX HAYK;
- FPAaMOTHO IPUMEHSThH €CTECTBEHHO-HAYYHYIO TEPMUHOJIOTHIO P ONTUCAHUU
SIBJIEHUH OKPYKAIOIIET0 MUPa;
- 000CHOBaHHO MPUMEHATDH MPUOOPHI 11 U3MEPEHUS U HAOJIO/ICHUS, HCTIONb3YS
ONMCAHUE WIH NPEIIOKEHHBIA aJITOPUTM IKCIIEPUMEHTA C LENBI0 IOJIYyYCHUS
3HaHUN 00 OOBEKTE U3YUECHUSI;
- BBIIBJISITH XapakTep SIBJICHUN B OKPYKAIOIIEH Cpelie, IOHUMATh CMBICI
Ha0JIF0Ja€MBIX IPOLIECCOB, OCHOBBIBASICh HA €CTECTBEHHO-HAYUYHOM 3HaHUH;
- HCII0JIb30BAaTh JUIsl ONMCAHMsI XapaKTepa IPOTEKaHUs IPOLECCOB (pU3NUECKUE
BEJIMYUHBI U JEMOHCTPUPOBATH B3aUMOCBS3b MEXKy HUMU;
- OCYUIECTBJIATh MOJIETUPOBAHUE MPOTEKAHUS HAOIIOAAEMBIX ITPOLIECCOB C YUETOM
IPAaHMI] MPUMEHUMOCTHU UCIIOJIb3YEMBIX MOJIEIIEH;
- KPUTUYECKH OLIEHUBATh, MHTEPIPETUPOBATH U 00CYKAaTh HH(POpMALIHIO,
conepskairytocs B cooduiennsix CMU, pecypcax MHTepHeTa, HayYHO-TIOMYIISIPHBIX
CTaThsX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH; JI€JaTh BHIBOBI Ha
OCHOBE JINTEPATYPHBIX JaHHBIX;
- IPUHUMATh aPIYMEHTUPOBAHHBIE PELIEHUS B OTHOILIEHUN TPUMEHEHUS
Pa3HOOOPA3HBIX TEXHOJOTUH B IPOPECCUOHATIBHON AESITEIHOCTU U B OBITY;
- U3BJIEKAaTh U3 ONIMCAHUS MAaIllMH, IPUOOPOB U TEXHUUYECKUX YCTPONCTB
HEOOXOMMbIE XapaKTEPUCTUKH JIJIs1 KOPPEKTHOTO UX UCIIOIb30BaHUS;
- 00BACHATH NPUHIINIIBI, T0JIO)KEHHBIE B OCHOBY pabOThl IPUOOPOB;
- OPTaHU30BBIBAThH CBOKO ACATENBHOCTD C YYETOM IIPUHIUIIOB YCTONYUBOTO
Pa3BUTHS CUCTEMBI «IIPUPOJA—00IIECTBO—UEIOBEK» (OCHOBBIBASACH HA 3HAHUAX O



npoleccax rnepeHoca u Tpanc(hpopmalu BemecTB U IHEPTHil B 3KOCHUCTEME,
pa3BUTUU U QYHKIIMOHUPOBAHUU OMOC(hEPHI; O CTPYKTYpE MOMYJISAIUN U BUA,
aIanTausaX OpraHu3MoB K Cpeie OOMTaHuMsI, CBOMCTBAX SKOJIOTHUECKUX (aKTOPOB;
PYKOBOJCTBYSICH MIPUHITUIIAMH PECYPCOCOEpEKEHUS M 0€30MaCHOTO MPUMEHEHHUS
MaTeprajoB U TEXHOJIOTHIA; COXpaHss OHOIorHueckoe pasHooOpasue);

- 000CHOBBIBATH MTPAKTUIECKOE UCTIOIB30BAHUE BEIIECTB U UX PEAKIIUH B
MIPOMBINIJICHHOCTH U B OBITY; OOBSCHITH POJIb OMPEACIICHHBIX KIaCCOB BEIIECTB B
3arpsiI3HEHUH OKPY>KaIOIEH CPeIbl;

- IEHUCTBOBATh B paMKaXx MPaBUJI TEXHUKU 0€30MaCHOCTH U B COOTBETCTBHH C
WHCTPYKITUSIMU 10 PUMEHEHHIO JICKAPCTB, CPEJCTB OBITOBON XUMHH, OBITOBBIX
AIIEKTPUYECKUX MPUOOPOB, CIIOKHBIX MEXaHU3MOB, TOHUMAs €CTECTBEHHO-
HAy4YHbIE OCHOBBI CO3/IaHUs IPEIMTUCAHUII;

- (opMupoBaTH COOCTBEHHYIO CTPATETHIO 3/I0POBhECOEPEraroIIeTro
(paBHOBECHOI'0) MUTAHUS C YYETOM OHOJIOTMYECKOH 11e71ec000pa3HOCTH, POJIU
BEIICCTB B MUTAHWUU M KU3HEICATEITHHOCTH JKUBBIX OPTaHU3MOB;

- 00BSACHATD MEXaHHU3M BIIUSHUS Ha )KUBBIC OPTAHU3MBI AJIEKTPOMArHUTHBIX BOJIH
Y paJMOaKTHBHOTO U3ITyUEHUS, a TAK)KE JICUCTBUSA aJIKOTOJIS, HUKOTHHA,
HapKOTUYECKUX, MyTareHHBIX, TEPATOTCHHBIX BEIIECTB HA 3/I0POBbE OpraHU3Ma U
3apOJIbIIIIEBOE PA3BUTHE;

- BBIOMPATH CTPATETHIO MOBEJCHUS B OBITOBBIX U YPE3BBIYANHBIX CUTYAIIHAX,
OCHOBBIBAsICh Ha TOHUMAaHHUH BIIMSHUS HA OPTaHU3M 4YeloBeKa (PU3NUECKHUX,
XUMHUYECKHUX U OMOJIOTUYECKUX (PAKTOPOB;

- OCO3HAHHO JICCTBOBATh B CUTYaIlMH BBIOOPA MPOAYKTA WU YCIYTH, TPUMEHSS
€CTECTBEHHO-HAYYHbIE KOMIIETCHIINH.

Buinycknux na 6azo6om ypogre nomyyum 803MOHCHOCHb HAYYUMbCA:

- BBITIOJIHATH CAMOCTOSATENbHBIE YKCIIEPUMEHTBI, PACKPBIBAIOLINE TOHUMAaHUE
OCHOBHBIX €CTECTBEHHO-HAYYHBIX MOHATUH U 3aKOHOB, COOJII0/1asl ITpaBuia
Oe3omacHoi paboThI; IPEICTABIIATH MOJTYYEHHbIE PE3YyJIbTaThl B TAOJUYHOM,
rpaduueckoil UM TEKCTOBOM (hopMe; J1eTaTh BHIBOIBI HA OCHOBE MOJYYEHHBIX U
JUTEPATYPHBIX JAHHBIX;

- OCYILECTBIIATh CAMOCTOSITEIbHBIN Y4eOHbBIN TPOEKT WM UCCIIEIOBAHKE B
00J1aCTH €CTECTBO3HAHUSI, BKIIOYAIOLIUHN OMpEeIeHHE TEMbl, TOCTAHOBKY LIETU U
3a/1a4, BbIJIBHXKEHUE TUMIOTE3bI U MyTEH €€ HKCIEPUMEHTAIILHON MTPOBEPKH,
MPOBEJICHUE IKCIIEPUMEHTA, AHAJIN3 €r0 PE3YyJbTaTOB C YYETOM MOTPEIIHOCTH
nu3MepeHus, popMyIupoBaHUE BBIBOIOB U MPEACTABICHUE TOTOBOTO
WH()OPMAITMOHHOTO MPOAYKTA;

- 00CyX/1aTh CYIIECTBYIOIINE JOKAIbHBIE U PETUOHAIBHBIEC TPOOIEMbI
(3KOJIOTUYECKUE, FHEPTETUUECKUE, CHIPHEBBIC U T.11.);

- 000CHOBBIBATH B JINCKYCCUU BO3MOKHBIE TyTHU UX PEILICHUS, OCHOBBIBASICh Ha
€CTECTBEHHO-HAYYHBIX 3HAHUSIX;

- HAXOJIUTh B3aUMOCBSI3U MEXAY CTPYKTYPOMl ¥ PyHKIIUEH, IPUIHUHON U
CJIEICTBHEM, TEOpUEH U (paKTaMH MPHU aHATU3€ MPOOJEMHBIX CUTYALNH U
000CHOBaHUY MPUHUMAEMBIX PEIICHUI Ha OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHUMH;
MOKa3bIBaTh B3aUMOCBSI3b MEXIY 00JIaCTAMU €CTECTBEHHBIX HaYK.



Conep:xanue yueOHoro npeamera «EcrectBo3HaHuMe.

10 knacc.

I. BBenenue (4 4)
BBenenne B ecrectBozHanue. Ilpupona-cpena oOUTaHMS M UCTOYHUK KU3HU
4eJnoBeKa. B3auMOOTHOIIEHHUS YENOBEKA U MPUPOJIbI, UX AuanekTuka. [Ipupona —
VMCTOYHUK TBOPUYECKOTO BJIOXHOBEHHUS JIESTENEN UCKYCCTBA.
EctecTBO3HaHMEe — e€OWHCTBO HayK o Tmpupone. Marepus u  Gopmbl  ee
cymiectBoBaHMs. JlManekThka ecrecTBO3HAHUS. OCHOBHBIE 3Talbl €r0 Pa3BUTHSL.
[loHATHE O €CTECTBO3HAHUH, KAK CUCTEME HAYUYHBIX 3HAHUM O IPUPOJE.
Hemoncmpayuu. BuneodparmeHTbl (TOJNSI  CETBCKOXO3AWCTBEHHBIX YTOJUH,
Kapbepbl A JOOBIYM YIJIA U PYyAbl, METALUTyprUYecKue KOMOMHATHI, Tra3o- U
HedrenpoBoabl, ¢notunnu, ['9C, TOL u ADC, nmocneacTBusS 3eMIICTPSACEHUN U
IyHaMH, HMCYE3HYBIIME BHUJbl PACTEHUN W KUBOTHBIX); PENPOAYKIUU KapTUH
BEJIMKUX XYI0XKHUKOB C NeH3akaMu U ApyrumMu oobektamu npuposl (Illumkuna,
JleButana, AiiBazoBckoro, FOoHa u ap.); My3bIKanbHbIe (PparMeHThl, TOCBSIIICHHbIE
sBieHussM npuposl (Yaiikosckuii, Cen-Canc, berxoBeH u ap.).
[TopTpeTsl  y4EHBIX-€CTECTBOUCIIBITATENCH, BUACOPPArMEHTHl 1O  HUCTOPUHU
BO3HMKHOBEHUS U Pa3BUTHS PUBUKHU, XUMHUU U OUOJIOTHH

II.  EcrecTBo3HAaHHe U MeTOAbI MO3HAHUSA MHpa (16 1)
B3aumoceazo mesrcdy naykoil u mexnoaocuamu
Hcemopus usyuenus npupoowi. Ilpoepecc 6 ecmecmeennvlx HAYKAx U €20 6K1a0 8
passumue yusuausayuu. Memoowvl HayuH020 NO3HAHUA U UX COCMABAAIOUUE:
HabnoOeHue, usmepenue, IKCnepumenm, Mooeauposanue, 2unomesd, 661600,
nocmpoenue meopuu. Popmbl IO3HAHUA: HAYYHOE U HEHay4dHOe. J[Ba ypOBHSA
HAyYHOI'O [MO3HAHUS: SMIUPUYECKUN (UyBCTBEHHBIH, ONBITHBIA) ¥ TEOPETUUECKUI
(paunoHanbHbIN). MoenupoBaHie Ha TEOPETUUECKOM YPOBHE MO3HAHUS U TUIIbI
Mozenel (uaealbHasl, aHaJloTusl, MaTeMaruyeckasi). Pojab MbICIIEHHOTO
DKCHEPUMEHTA U MATEMATUYECKOT0 MOAECIMPOBAHUS B CTAHOBJIIEHUU U Pa3BUTUU
€CTECTBEHHBIX HayK. @yHOamenmanbHvle NOHAMUS eCMeCmE03HAHUSL.
A3zeik  ecmecmeo3nanusn. buonoeus. buosiornueckass cucremaTdka H €€
BAKHEHMIIME TaKCOHbl. bHHOMHMHanpHasg HOMeHKJIarypa. [lonstue Buza.
Cucremaruka XUBOTHbIX. [loHATHe mopoasl. Cucremaruka pacreHuil. llonsitue
coprta. buonornyeckass HOMEHKIATypa — OCHOBA MPO(PECCUOHANBHOMN AESITETEHOCTH.
Xumus. TpuBunaneHble Ha3BaHuA. PanonanbHas HOMEHKIarypa. MexayHapoaHas
HomeHkiatypa MIOITAK.
XWMHYECKHE DJIEMEHTHl W TPOWCXOXKACHHWE WX Ha3BaHuk . Kiraccudukamms
HEOPTraHWYECKUX BEUIECTB (OKCUIBI, KHCIIOThI, OCHOBAHUS, COJIM) M MHPHUHLIMIBI
oOpa3oBaHus UX Ha3BaHU. Qu3uka. EauHuiibl nu3mepeHus: GU3NYECKUX BETUUUH
Ha Pycu. Enunuuel usmepenus (QU3MYECKUX BEIMYUH B HEKOTOPBIX APYTHX
cTpaHax. MexayHapoJHas cUcTeMa €AMHUI] U3MepeHus: (U3HMUYECKUX BEIIUYUH —
CH. OcHOBHBIE U TIPOU3BOJIHBIE €IUHUIIBI U3MepeHus puanyeckux Beauund CH.
Ecmecmeennonayunvie nomamus, 3aKonvl U meopuu. ECTECTBEHHOHAYYHBIE
noHsATusl. KoHKpeTHble U a0CTpaKTHbIE €CTECTBEHHOHAYYHBIE MOHATUSA. 3aKOHbBI



ecTtecTBO3HaHMs. EcrecTBeHHOHayuHble TeopuH. OmNHcAaTENbHBIE TEOPUU U
o0bsgcCHUTENbHBIE TeOpuu. [I[porHo3upytoiias poJib €CTECTBEHHOHAYYHbBIX TEOPUH.
Ecmecmeennonayunan kapmuna mupa. KapTuHbl Mupa: peiuruossasi, ObIToBas,
XyJlo)KeCTBeHHas1. FEcmemceennonayunas xkapmuna mupa (EHKM). DBonronus
EHKM wu ee »aramnbl: apuUCTOTENEBCKHWM, HBIOTOHOBCKUM, JWHIITCHHOBCKAs
peBomonusa.  IIpuHuMnbl  MO3HaHMS B €CTECTBO3HAHUU:  COOTBETCTBHS,
JOTIOJIHUTENBHOCTH, IPUYUHHOCTH, CHAMMETPHH.

Mupui, 6 Komopwix mul scueem. llpumepsvr cucmemamuzayuu U Ha2aA0HO20
npeocmaesneHus Hay4yHo20 3HAHUsA. NPOCMPAHCMBEHHO-8PEMEHHbLE
Xapaxmepucmuxu (HaHOMUp U MUKPOMUD, MaAKpomup, mezamup). I paHUIbl MUPOB
Y YCIIOBHOCTB 3THX I'PaHHULL. Po/ib HAYYHbIX O0CMUNCEHUN 8 CO30AHUU HOBbIX
mexnono2uil. Jeonioyusi mexroao2uu. [IpudOpsI 1715 U3y4EHUs] MUPOB, UX
ABOJIIOLUS OT CBETOBOTO MUKpOckorna P.I'yka 10 CKaHMPYIOLIETO TYHHEIBHOTO
mukpockona (CTM) u atomHO-cuiioBoro mukpockorna (ACM). MonekynspHoe
pAacIO3HAaBAHUE U €TI0 POJIb B IPUPOJIE U KU3HU desnoBeka. KoMnproTepsl
OyTymiero.

Jemoncmpayuu.  TlopTpeTsl  ydeHbiX- ectecTBoucnbiTatenedt  (I'.I'amumnes,
H.Menneneena, I'.Mennens, H. bekeroBa, M. @apajes), pa3inuHbie MaTepUaIbHbIC
busnueckue (dneKTpodopHas MalllMHA — MOJENb MOJHUHU, KPUCTALITUYECKUE
pEUIeTKH pa3IMYHBIX THUIIOB), Ouoyiormueckue (MyJsKA IIBETOB, OPraHOB Teja
4elioBeKa), reorpaduueckue (rnodyc, kapra, TeJUTypHid),

XUMUYECKHe (IIapOCTEP)KHEBBIE M OOBEMHBIE MOJEIH MOJICKYJ Pa3JIMYHBIX
BemecT). Cnaiiapl ¢ MojaenssMu cTpoeHus atoma Tomcona u Pesepdopra.
OTHOCHUTENBHOCTh TOHSATHS MyCTOTHl. Pa3nmuunble (u3nyeckne, XUMHUECKHE W
ouonornueckue wmoxaenu. lloptpersr Apuctorens, K.JIunnes, Y. J[lapBuna;
BUIOPArMEHTHl C TAKCOHAMH B OOTAHUKE W 300JIOTHH U IPUMEPHI CHCTEMATHKN
OTHENbHBIX pACTEHUM U IKUBOTHBIX. TalOnuua, ciuai win BUACOPpPArMEHT
«Homenkmarypa MIOITAK»; TaGauibl wid cilaiabpl ¢ aHUMAIUMAMH 10 OOITUM
OpyUHIMIAM 00pa3oBaHMs Ha3BaHWM Ba)XHEHIIMX KJIACCOB HEOPTaHUYECKHX
COEIMHEHUI — OKCUJIOB, KUCJIOT, OCHOBAaHUS, COJIEH, - U UX KJacCU(UKaIIH.
[Toptpetst Oma, Kynona, HeloToHa, DiiHIITEiHA U Jp.; TaOJMUIBI OCHOBHBIX U
npou3BoAHbIX eauHul CU; nuHamudeckue BUaACO(PparMeHThl, WILTIOCTPUPYIOIINE
BOKHEUIINE TOHATHS (PU3MKKM NPUMEHUTENBHO K TEME YypoKa; Cclaij win
BuneopparMeHT «CTapopyCcCKUe €AWHHIBI U3MEPEHHS] HEKOTOPHIX (PU3NUYECKHUX
BeUYMH». TaOmuibl W BUACOPPATMEHTHI, WILIIOCTPUPYIOMINE BaKHEHUIIINE
MTOHATHS, 3aKOHBI U TEOPUU €CTECTBEHHOHAYYHBIX JTUCUUILIMH IO KypCy OCHOBHOM
IKOJTBI. BueodparMeHThI ¥ CITai b IO YBOJTIOIUNA MUKPOCKOIIOB.
Jlabopamopuvie onvimul. 1. llocTpoeHue pPaBHOCTOPOHHHUX TPEYIOJbHUKOB W3
CIIMYEK Ha IUIOCKOCTM M B ImpocTpaHcTBe. 2. Wmmtoctpauuss — OpUHIUIIA
cootBeTcTBUS. 3. MoienupoBaHue NpuHIKNa paboThl CKAHUPYIOIIETO MUKPOCKOIIA.
4. JlokazaTenbCcTBO O€IKOBOM NpUpoibl (PEPMEHTOB.

llpakxmuueckass paboma Nel. DMIUpUYecKoe TO3HAHUE B  HU3YUYCHHUU
€CTECTBO3HAHUS.

llpakxmuueckass paboma Ne2. TlocTpoeHHE TPOCTPAHCTBEHHBIX MOJIEei
HEOPraHUYECKUX U OPraHUYECKUX COEAMHEHNUN B CONTOCTABIICHUH C UX CBOMCTBAMH.



Ilpakmuueckas paboma Ne3. HaGmtoneHnue 3a ropsiei CBedoi
llpaxmuuecxas paboma Ne4. HabGmroieHre 3a U3BMEHEHUEM TEMIIEpATyphl JibAa U
€ro COCTOSIHUEM NIPU HAarpEeBaHUU

IHI.Meramup. OcBoeHHe KOCMOCA M €r0 PoJib B )KU3HHU YesioBevecTBa (9 4)
XPOHOJOTHS ACTPOHOMUYECKHX MPEACTABICHUN U OTKPBITHIA: T€OIIEHTpUYECKas
CHUCTEMa MHUpPA; AHTPONOILIEHTPUUYECKASI CUCTEMa MUPA; FeIHOLIEHTpUYEeCcKas
cucrteMa Mupa. ActpoHoMbI 16-19 B.B. 1 UX BKJIaJ B pa3BUTHE MPEACTABICHUI O
Bcenennoil. Beenennas.: meopusi 603HUKHOGEHUS, CMPYKMYPA, COCMAB, 380TI0YUSL.
Acmponomus Kak Hayunsli pyHOaMenm 0C80eHUsL KOCMUYECKO20 NPOCMPAHCMEA.
KocMmonorus. Bkiag 0TedecTBEHHOM HAYKU B MUPOBYIO KOCMOJIOTHIO.
Pakemonocumenu, uckyccmeennvle cnymnuku, opoumanshsvie Cmanyuu,
niuanemoxoowl. OpouTanbHas actpoHomudeckas oocepsaropus (OAO).
HUcnonvzosanue cnymuuxogvix cucmem 8 cgpepe uHpopMayuoHHbIX mexHoI02UlL.
Cospemennvie HAYYHO-UCCIE008AMENLCKUE NPOCPAMMbL HO UYUEHUI0 KOCMOCA U
ux 3Hauenue. IIpobnemvl, ces3anHbIE C OCBOEHUEM KOCMOCA, U NYMU UX PEULeHUS.
Medsicoynapoonoe compyoHuuecmao.

IV.060010ukn 3emun: aurocdepa, ruapochepa, armochepa (12 4)

Cmpoenue 3emnu. J/lumocghepa. BuyTpeHHEe CTpoeHUE 3€MIIH U €€ XUMUYECKUI
coctaB. CtpoeHue u coctaB JuTochepsl. MuHepanbl U TOpHBIE MOPOABL. Pynbl.
Jlutochepusie mmThl. 3emierpsacenus. Illkama Puxrtepa. WHTeHCMBHOCTDH
3emueTpsicennid. Llynamu.

T'uopocgpepa. Okeanwvt u mopsa. CoctaB rugpochepsl. MupoBoit okean. Mopsi.
Herunnuneie mopsa:  CapraccoBo, Kacnmiickoe u Apaibckoe. Tema Mops B
MIPOU3BEACHUSAX MUPOBOM XYI0KECTBEHHOU KYJIbTYPHI.

Boowt okeanosé u mopeii. XuMU4ECKU COCTaB MOPCKOM M OKEAHUYECKOW BOJIBI.
[Tpomuiie. Jlen B okeane. I'pennanausa. Aurapkruaa. JlBukeHue Bojg MupoBoro
okeana. [IpuimBel u oTnuBbl. Mopckue TeueHus. Tumnel Kaumara.

Boowt cywu. Bonpl cymu v ux knaccudukarus. Ponauku. I'efizepsl. MuHepanbHbie
BOJbI M WX KiIacCUpUKAIIUS. [Ipo6iiema mipecHor Boawl. O3epo baiikan.
KapcroBble siBiieHus 1 00pa30BaHKME CTAJIAKTUTOB U CTAJarMUTOB. AHOMalbHbIC
CBOICTBA BOJIbI U MX 3HAYEHUE B MPUPOJIE.

Ammocgepa. Ilozooa. Atmochepa u ee cocrtaB. BepTukambHOE CTpOeHUE
atMocdepsl:  Tpomocdepa, crpatocdepa, me3ocdepa, Tepmocdepa, dK3o0chepa.
CoctaB Bo3ayxa. O30HOBBIE IbIpHl M MapHUKOBBIA 3 dext. Ilorona u xnmmumar.
Ammocehepnoe oaenenue. Bemep. Atmocheproe maBnenme. Kecconnas u
BbICOTHAs O0se3Hu. [{ukiionsl u anTHIUKIOHBL. ATMOChepHbie (ppoHTHL. Betpa n
WX BHUJIBI: IIKBAJI, CMEpY, aHTUIIaccaT, maccat, Opu3, ¢eH, 00pa, CUPOKKO, MYCCOHBI,
TallyHbI, yparanbl, CMepUH, TOPHAJIO.

[lIxana Bodopra.

Baasicnocmo 6030yxa. BinaxnHocTs Bo3nyxa. [Icuxpomerp u I'urpometp. Touka
pocbl. O6naka, ux Gopmsel u pazmepsl. Tyman. Ocagku u ux tumbl. Pagyra.



Hemoncmpayuu.  OO6pasipl pya, MUHEPATIOB M TOPHBIX MOPOJ, (pu3udeckas KapTa
MOJIyLIApUH, aTJIACHI.

KapTtel: Mopckux Teuenuit, puzndeckue kapTel Mupa u Poccutickoit deneparuu.
Buneodparmentst u ¢oTorpaduu mo TeMe ypoka: CTPOCHHE 3eMJu,
3eMIIETPSICEHUS, IlyHaAMU, Pa3JIMYHbIE OKE€AHbI U MOPS, aiicOepru, MOPCKUE TEUCHHS,
PONHMKH, Teu3epsl, o03epo balikai, KapcToBble SBJIEHUS (CTaJaKTUTHI M
CTaJlarMUTHI), aTMOC(Epa U €€ COCTaB, LUKJIOHBl U aHTUIUKIIOHBI, BUbl BETPOB,
TyMaH, paJyra, OCaJKy pa3JIu4HbIX TUNOB. Penponykunn kaptuH - 1. AliBa30BCKH
«/essareiii Bam», U. JleButan «beper CpeauzemnHoro mopsi», WM. lumkun «Ha
oepery mopsi», JI. Jlaropno «Mope», A. PwrumioB «Ha romyOom mpoctope»;
dbparMeHTsl My3BIKATBHBIX TpousBeaeHuit - H. Pumckuii-KopcakoB «Caako», K.
Hebroccu «Mope», M. Pasenb «Jloaka B okeane» u3 cOopHuka «3epkaia», 1.
Yaiikosckuit «Jlebenunoe ozepo», M. Mycoprckuit  «Caerypoukay. [IpeBparienus
HEPaCTBOPUMBIX KapOOHATOB KaJIbLIUsI U MarHus (CpeHUX COJIeH) B paCTBOPUMbIE
ruApokapOOHaThl (KUCIIBIE COJIM) U OOPATHO — MPUYKMHA 00pPa30BaHUS CTAIAKTUTOB
U CcTaJlarMUTOB. MojenupoBanue mnapHukoBoro sddexra. Ilpubopsr: ans
u3MepeHust atMochepHOro naaBiieHUus (6apoMeTphbl), s U3MEPEHHUs BIAKHOCTU
BO3/1yXa (TUTPOMETPHI).

Jlabopamopnvie onvimwui. 1.M3ydyeHue cocraBa rpanHuta. 2. MojeaupoBaHue
BBICOKOU IIJIOTHOCTH BOJIbI MepTBOro mMops. 3. Pacuirpenne Bobl IpU HaArpEBaHUH.
Ilpakmuuecxas paboma Ne 5.VI3ydeHne KOJJIEKIIMA TOPHBIX TIOPO/T

Ilpakmuueckas paboma Ne 6.M3ydyeHue mapaMeTpoB COCTOSHUS BO31yXa B
KaOuHeTe.

V.Makpomup. Hayka 00 okpyxarwiueii cpene. buocgepa. (23 1)

Ku3nb, npuznaku »3cu6020 u ux OmHOCUMETbHOCHID. OcHOBHBIE CBOWCTBa
KUBOT'O OpraHM3Ma: €JIMHCTBO XHUMHUYECKOIO0 COCTaBa, OOMEH BEIECTB,
CaMOBOCIIPOU3BEJICHUE, HACJIEACTBEHHOCTh, W3MEHUYMBOCTh, PAa3BUTHE U POCT,
pa3ApaxKUMOCTh,  AUCKPETHOCTH U LIEJOCTHOCTh, SHEPrO3aBUCUMOCTb.

JKuBple  cHCTEMBI, Kak  CaMOYIpPaBISIIOUIMECA,  CAMOPETYJIUPYIOLIUECS,
CaMOOPraHU3yIOIIHNECS CUCTEMBL. Tpu Hayana TtepmoauHamMuku.  lloHsThe
SHTPOMUHU.

Ilpoucxoscoenue syncuznu nHa 3emne.  OCHOBHBIE THUIIOTE3bl MPOMCXOXKICHHS
YKU3HH Ha 3eMJle: KpeallMOHU3M, TUIIOTE3a CAMOIIPOU3BOJIBHOTO 3apOKACHUS KU3HH
U3 HEXXUBOTO, KOHIEMIIN ONOTreHe3a, TUoTe3a NaHCIIEPMUH.

['unore3a NMPOUCXOXKACHUS KU3HU IyTEM OMOXMMHUYECKOM 3BOJIOLMH (THIOTE3a
Onapuna—XomnaeitHa). Jluckyccust 0 BO3MOXKHOCTH CYIIIECTBOBAHUSI BHE3EMHBIX
[ABWJIN3AIHH.

Xumuueckuii cocmag Knemku. XUMUYECKash OpraHU3alusl KJIETKH Ha aTOMHOM —
DJIEMEHTHOM, - YpOBHE. MakpossieMeHTbl. MHUKpO3JIeMEeHTh. MOJIEKYIIAPHBIN
YPOBEHb XMMHYECKOW OpraHu3aluyd KJIETKH (MOJIEKYJSPHBIM COCTaB KIIETKH).
Heopranuueckue coenuHeHus kineTku. Boga u ee ponb. MuHEpaIbHBIE COJIH.
Opranunyeckue BEIIECTBA KIETKH.



Ypoenu opzanuzayuu sicuznu. KnerodHbll ypoOBEHb OpraHu3aluy >KU3HM Ha
3emie. TkaHeBbIi ypoBeHb. THIBI TKaHEW KUBOTHBIX (PIIUTEIUAIbHAS,
COeIMHUTEIbHAS, MbIILIEYHAs, HEPBHAA ) U pacTeHui (oOpa3zoBaTeabHasi, MOKPOBHAs,
OCHOBHasi M TmpoBojsmas). OpraHHblii ypoBeHb. OpraHU3MEHHBIH YpPOBEHb.
[TonynsiUMOHHO-BUIOBOM YPOBEHb. DBHOTI€OLIEHOTUYECKUN YPOBEHb. DBHOIIEHO3.
buocdepnslit ypoBeHb.

Ilpokapuomer u 3ykapuomsi. 1IpokapuoTel W dykapuoTbl. bakrepunm u ux
kinaccudukanus: mo dopme (OaMIIIBI, KOKKH, CIUPWLILI, BUOPUOHBI), TIO THITY
nuTaHus (canpouThl, Tapa3uThl), MO OTHOUICHHIO K KHUCIOpOoAY (a3poOsl,
aHa’poOb1). OCOOCHHOCTH CTPOCHUSI OAKTEPHUN M WX KUZHENEATeTbHOCTH. Poib
OakTepuu B TpUpPOJIE U HKU3HM uernoBeka. l[{nanoOakTtepuu (cuHe-3eJCHBIC
BOJOPOCIH) M OCOOGHHOCTM UX CTPOEHUS M JKU3HENEATENbHOCTH. Poiib
nuaHoo0akTepuil B mpupoe. CTpoeHue KIETKU 3yKapruOTOB.

Knemounaa meopus. Ilpocmeitmue. Bupyceli. Knertounas Tteopus u ee
nosioxkeHusi. I[lpocreiilive: >KTyTUKOBbIE, PECHUYHBIE, aMeOOUJIHbIE. 3HAUYCHUE
POCTEUIINX B MPUPOJIE U KU3HU yenoBeka. Bupycol. CTpoeHue u 0ocoOeHHOCTH
KU3HEEATEIbHOCTU BUPYCOB. BupycHsie 3a0oneBanus yenopeka. BHY u CIINI.
['puOsl. Posis TpubOB B pUpOIe U B XO3MCTBE YEIOBEKA.

Ilonamue oOuonozuueckout 36oaw0uyuu. 3eonwyuonnas meopusa. IloHsTue
OMONOruyeckoM  3BOJOLMH.  JIIMTENBbHOCTh,  HEOOpATUMBIM  Xapakrep,
HaIpaBJIEHHOCTH 3BOMOLMHU. OCHOBHBIE HAPABIICHUS 3BOJIIOIMHU. bronornueckuii
nporpecc. buonornueckuit perpecc. AHTPOINIOTE€HE3 U €r0 ATallbl.

[Ipennmoceulkyn  co3maHus  ABOMOLMOHHOW Teopun Y.JlapBuHa. Jlornueckas
CTpYKTypa JapBUHH3Ma (M30BITOYHASI MHTEHCUBHOCTh pPa3MHOXKEHUs, OopbOa 3a
CYIIECTBOBAHME W €€ BHJbI, E€CTECTBEHHbI O0TOOp).CUHTETHYECKAss TEOopUs
IBOJIIOLMU.  MHKPO3BOIIOLHUS. Bunoo6pazoBanue (reorpaduueckoe u
sKosorudeckoe).MakposBotonus. JBHKyIIMEe CUIbl 3BOJIIOLUHU: MYyTallMOHHBIN
npoliecc, MOMYJSLUOHHBIE BOJHBI, M30Js1UA. POpPMBI €CTECTBEHHOro OTOOpa:
CTaOMITU3UPYIOIIHNH, IBUKYIIUHI, TU3PYIITUBHBIH.

Cospemennvie Mmemoobl NOOOEPIHCAHUA YCMOUYUBOCHIU OUO2E0UECHO308 U
UCKYCCMEEHHbBIX IKOCUCHIEM

[Tonsitue skocuctemsl. buotorn. buonenos. buozeoyernos, cmpykmypa u 0cHo8bl
@ynryuonuposanus. Otanuusi OUOTreoleH03a OT IKOCUCTEMBI. HecTaOuinbHbIe U
cTabuIbHBIE HIKOCUCTEMBI. buoceoxumuueckue nomoxu. Kpyzoeopomer eewgecmsa.
Ipunyuner ycmoiiuusocmu duoceoyenosos. Hayunvle ocnoswl cozoanus u
HO00epIHcanusl UCKYCCMBeHHbIX dKocucmeMm. Ilpouzsoocmeo pacmumenvHou u
HCUBOMHOBOOUECKOU NPOOYKYUU: NPOOIeMbl KOIUYeC8d U KaYecmad.
Knacmepnuiii nooxoo kax cnocob éoccmanogienus buo2eoxumuyeckux nomoKkos 8
UCKYCCMBEHHBIX IKocucmemax. Aumubuomuxu, necmuyuobl, CIMuMyisamopbul
pocma, y0oopenus u ux npupoouvle ananroau. IIpoorema ycmoiuugocmu
20POOCKUX IKOCUCTIEM.

Iuwesvie yenu. Ikonozun. Ixkonozuveckue paxkmopwvt.  TUMIOTOTHUS KUBBIX
OpPraHU3MOB SKOCHUCTEMBbI: MPOJYIIEHThI, KOHCYMEHThI, PEAYLEHTHI (CanpopuUThI).
ABtotpodsl.  T'ereporpodsl.  I[loHsTHe O mHUIIEBBIX (TPOPUUECKUX) LETSIX
ouoreornieHo3a. IlumesBas uemnb. J[Ba OCHOBHBIX THMA TPOPUUECKUX LEMed —



nacTOuUIlIHbIC (1IN BhICIAHUs) U ACTPUTHBIE (Lenu pa3noxeHus). [IumnieBas cetb.
DKOJIOTMYECKHE MUpaMUbl (UUCIEHHOCTH, OMoMaccsl, aueprun). [Ipasuso 10 %.
[Tonsitue 00 skonorur. OCHOBHBIE MPOOJEMbI  AKOJOTHUHU. DKOJOTUYECKUE
(bakTopbl: a0MOTHYECKHE, OMOTUUECKHE, aHTPOTIOTCHHBIE.

IKonozuueckue npoodaemvl cOBPEMEeHHOCHU

buocdepa u ee rpanuipl. Konnenius sBonoruu 6uochepst B. M.Bepuanckoro.
Hoocdepa. Texnocdepa. OcHOBHBIE ITOAXO/IbI B yUeHUH 0 Ouocdepe:
SHEPreTUYECKUid, OMOreOXMMHUUYECKUN, HTHPOPMAIIMOHHBIH, TPOCTPAHCTBEHHO-
BPEMEHHOM, HOOC(EpHbI. buocgepa: smanvl popmuposanus u cyenapuu
pazsumus. AKmyaibHble dIKoa02UYecKue npodaemol. 2100anbHble, pecUOHAIbHbIE,
JIOKQJIbHbLE, UX NPUYUHBL U Cle0cmeus. IKoo2udecKue npoobiemvl IHepeemuieckou
ompacau. Anemeprnamusnas suepeemuxa. Payuonanvroe ucnonvzosanue snepeuu
u 9Hepeocoepedicenue. Inepeemuyeckas bezonachocmo. Tpancuayuonaivhvie
npoekmul 8 obaacmu IHepeemuxu.Memoovl uzyyeHuss COCMOoSHUsL OKpYHcaouell
cpeovl. M3menenus okpyscaroueli cpeovl, KaKk CmumyJl 015 pa3eumus HayyHvlx
uccneoosanuil u mexronozuu. Ecmecmeenno-Hayunsvle n00Xo0bl K peuleHuro
9KOJI02UYEeCKUX npoobaem, npupooocoepezarowjue mexuoaozuu. Medxxcoynapoouwvie u
pocculickue npo2pammbl peuleHus IKOI0SUYECKUX npood.iem u ux sghghekmuernocme.
Ilpoonemvt 0mx00086 u 3azpA3HEeHUA OKPYHCAlOWell CPpeobl

lIpobnema ygenuuenus konuvecmea omxo0o8. bvimosvle, KomMMyHanbHbIE,
npomviuLierHvle omxoovl. CoepemeHnbie mexHoaocUuu coopa, XxpaHeHus,
nepepabomku u ymuauzayuu omxo0os. 1100xo0wi k cokpaweruo omxooos,
Oe30mxoouble mexHonocuu. Mcmounuxu 3a2psa3HeHus OKpyicarowetl cpeowl.
Ilepcnexmusnvie mexnono2uu IUKEUOAYUU NOCIEOCMEULL 3A2PA3HEHUS
oKpydfcaroweti cpedvl. Pexynbmueayus noussl u 8600usix pecypcos. Cucmemul
s00ooyucmru. Medcoynapoonvie npocpammovl L0 0OPAWEHUIO C OMX00AMU U
COKPAWeHuro 8030eliCmaUsl Ha OKPYAICAOWYo cpedy, ux sgpghekmusnocmeo.
B3aumoceazv cocmoanun okpyscarouieil cpeovl u 300pP06b: 4eno6eKa
Heepaoayus oxpyoicaroweti cpeovl. Ilpoepammel MonumopuHea kaiecmeaa
OKpydfcaroueti cpeovl. 3azpsazHeHue 6030YUHOU, B00HOU cpeOdbl, NOUBbl, NPUUUHBL U
cneocmeust. lllymosoe 3aepsasnenue. InekmpomacHummuoe gosoeticmaue. I/IK.
Yemotiuusocms opeanuzma u cpedwvl kK cmpeccogulm 8030eucmeusim. 3abonesanus,
CBA3AHHbIE CO CHUJICEHUEeM Kauecmea oKpydcaroujeli cpeovl. Mnousudyanvrule
0CODEHHOCMU 0p2aHU3MA NPU 8030elCmEuU haKxmopoes oKpyxicaroujeli cpeobi.
CoepemeHnbie mexHon02UU COKpAweHus He2amugHo20 8030eUCmaUsl pakmopos
oKpyarcaroueti cpeowvl. Hayunvie ocnoswl npoexmuposarnus 300po8otl cpeovl
obumanusl.

Hemoncmpayuu. BuneodparmMeHTsl U ¢otorpaduu Mo TEME: MPOIECChl THUEHUS,
Opo’KeHHE, MPOIECChl TUCCUMUIISAIINN, TPEJACTABUTEIN TPOKAPUOT U IYKAPHOT;
0COOEHHOCTH CTPOEHHUSI BUPYCOB, IPEICTABUTEININ LIAPCTBA IPUOOB, IKOJIOTUYECKUE
CHUCTEMbI, MpPUMEphl MNHIIEBBIX Iened. PacTBopeHne B BoAe XJIOPOBOAOPOJIA
(Iuccoumanus CoJIsSHON KUCIOThI), PACTBOPEHUE KPUCTAIIJIOB NIEpMaHTaHaTa Kajius
WIM MEIHOTO Kymopoca B BOJ€, UCHapeHue BOJbl, Tud@y3usi maxyyux BeIECTB
(0ZIeK0JI0HA) ¢ Tropsled JaMIOYKU HaKajJuBaHUS, WUCIAPEHUE Kalluld CIHUpTa C
bunpTpoBasibHOM Oymaru wuiau canderku. Penmpoaykiuum KapTUH BEITUKHX



XyO)KHUKOB Ha TeMy OO0XECTBEHHOTO TMPOUCXOXKICHUS J>KU3HU; Pa3THYHbIX
OPUPOAHBIX SKOCHUCTEM. TalnuIbl U MIaKaThl: «XUMHYECKUH COCTaB KIIETKN,
«OBOJIIOIIMOHHOE  JIPEBO  PACTeHHi», «IBOJIOLMOHHOE JPEBO KUBOTHBIXY,
«IBOJIIOIIMOHHOE IPEBO MpUMATOB U yesoBeka». [loptperst A.M. Onapuna u Jx.
b. Xonpeitna, T.[lIBanna, [I.M. MBanoBckoro u 3. JIxennepa, A.Tencnu, B.
CykaueBa, O. I'ekkens, B.M.Bepnanckoro, Y./lapBuna. IlnakaTbl U MyJsDKH
OpraHOB M CHUCTEM OpPraHOB pPACTEHM, YeJOBEKa M >KMBOTHBIX. JleMOHcTpanus
nporecca POTOCHHTE3A.

Jlabopamopuvie onvimsi. 1. CBolicTBa OenkoB. CBoiicTBa Tt0K03bl. CBOMCTBa
caxapo3bl. CBolcTBa KpaxMaJa.

Ilpakmuuecxas paboma Ne 7. Pacno3HaBaHW€ OPTaHUYECKUX COCTUHCHHMA
Ilpakmuuecxas paboma Ne 8. VI3ydenne pacTUTEILHON U )KUBOTHOM KIETKU
Ilpakmuuecxas paboma Ne 9. I3yueHrne MUKPOCKOMTUIECKOTO CTPOSHUS YKUBOTHBIX
TKaHEU

Ipaxmuuecxas paboma Ne 10. H3zyuenue nosedenus npocmetiuiux npocmeuuiux
OO MUKPOCKONOM 8 3A8UCUMOCINU OM XUMUYUECKO20 COCMABA 800HOU CPeobl.
Ilpakxmuueckass paboma Ne 11. H3zyuenue 63aumocessell 6 UCKYCCMBEHHOU
aKocucmeme — aKkeapuyme u cocmasieHue yenei NUmaHusl.

llpaxmuueckass paboma Ne [12. V3zydyeHue OBITOBBIX OTXOMO0B. Paszpabomka
npoeKkma pazoenpHo2o coopa Mycopa.

VI.AOuoruveckne pakTopbl M MPUCIOCOOIEHHOCTH K HUM KMBbBIX OPraHU3MOB

(28 v)

Ocooennocmu knumama Poccuu. 3ona apkmuueckux nycmviiv, myHop u
J1ecomyHaop. Kmumar Poccun.  IlpuponHo-xkimmarudeckne 30HbI Poccnn:
APKTUYECKUX IyCTbIHb, ~TYHApP, JIECOTYHIp, Tall'H, CMEIIAHHBIX U
LIMPOKOJIUCTBEHHBIX JIECOB, JIECOCTENHAS, CTEIIEH, ITOIYITYCThIHb, ITyCThIHb.
PazHooOpa3ue M NOpUCIIOCOOJIEHHOCTh JKMBBIX OpPraHU3MOB K TOM WJIM HWHOU
IIPUPOAHO- KIIMMAaTUYECKON 30HE.

Inekmpomaznumnuan npupooa céema. CpeT. Pa3BUTHE IPEACTABICHNUN O IPUPOJE
cBeTa. DJIEKTpOMarHuTHoe n3nydenue. Jlyimaa Boauel. Yactora konebanuid. [llkana

AJIEKTPOMAarHUTHBIX BOJH. ,-JIyuu, peHTT€HOBCKOE U3Iy4YeHHE, YIbTPa(UOIETOBOE
U3JyYeHHUE, BUANMOE U3JIyuyeHue, HH(PPaKpaCHOE U3ITyUYEHUE U UX POJb B IPUPOJIE
Y )KU3HU YEJIOBEKA.

Onmuueckue ceoiicmea céema. JIBoVicTBeHHas npupoaa ceeta. GOTOH. 3aKOHBI
OTpa)KE€HUs U TpesoMyeHusl cBeTa. OTHOCHUTENIbHBIMA MOKAa3aTeslb MPEIOMIICHUS.
@dakTopbl, BIMAIOIIME HAa II0KAa3aTeldb MPEJIOMIICHUSA: MPUPOJA BELIECTBA,
TEeMIEepaTypa, JUIMHA BOJIHBI Majaomiero uinydenus. Peppakromerp. ucnepcus,
nudpakius 1 UHTepPEpeHLns CBETa.

Ceéem u npucnocod1eHHOCHmb K HEMY JHCUBLIX Op2aHu3M06. BriusHue cBera Ha
OpraHU3alMI0 JKU3HEHHOTO IMKJIa OpraHu3MoB. buopurmsel.  DoTOCUHTES.
Knaccudukanus pacteHuil Ha CBETOJIIOOUBBIE, TEHENIOOUBBIE U TEHEBBIHOCIUBBIE.
dororponu3M. 3HayeHWE CBETa Uil  OPUEHTAUMU >KUBBIX CYIIECTB B
IIPOCTPAHCTBE. DBHOIFOMUHECHEHIINS U €€ POJIb B KU3HU KUBOTHBIX.



Buympennana snepecua makpockonuueckou cucmempl. TepMOIMHAMHKA U €€
IIPOTHOCTUYECKOE 3HaUCHNE. BHYTpPEHHSSI S3HEPTUsl TEPMOJINHAMUYECKON CUCTEMBI.
[leppoe Hauamo TepMoaMHaMUKH. Temonepenaya. TenaonpoBOIHOCTS.
KoHBek1us: ecTeCTBEHHAs] U IPUHYIUTENIbHAS. TennoBoe U3IydeHue.

Tennosoe pasnosecue. Temnepamypa. BtTopoe Haydamo TEPMOJUHAMUKH.
KonnuectBo TETUTOTHI. TennoemMkoCTb. Tenmnosoe PaBHOBECHE.
TepMoaMHaMHUUYECKHME CUCTEMBI TpPEX THUIIOB: H30JHMPOBAHHBIE, 3aKpbIThIE U
OoTKphIThIE. TemnepaTypa, Kak mapaMeTp COCTOSIHUS TEPMOANHAMUYECKOM CUCTEMBI.
Temnepamypa u npucnoco61eHHOCmb K Hell HCUBHIX OPZAHUZMOB.
Tepmoperynsauuss B KUBOM Ipuponae. Temonpoaykuus H  TEIUIOOTAAYaA.
MexaHn3Mbl TEpMOPETYJIISLIMY )KUBOTHBIX U pacTeHUU. TeMiieparypa Tena yenoBeka
u ee ¢usmnosornyeckas poisib. Kiaccudukamus )KUBOTHBIX TIO0 TEMIEPATYPHOMY
pexUMy Ha TOMOHOTEPMHBIE MOUKWIOTEPMHbIE U TE€TEPOTEPMHBIE.
Knaccudukanus opraHu3mMoB IO  TEMIIEPATypHOMY MHTEpPBAly OOUTAHUS:
ABPUTEPMHBIE U CTEHOTEPMHBIE. AKKIIMMaTU3alus. TemepaTypHblil peKUM.
Cmpoenue monexkynvl u puzuueckue ceoiicmea 600vl. CTpOEHUE MOJIEKYJIBI BOJIBI.
Bona xak pactBoputens. @U3nyecKue CBOMCTBA BOIb: aHOMaJIbHas TEMIIEpATypHAas
3aBUCHUMOCTh IUIOTHOCTH BOJbI; BBICOKOE ITOBEPXHOCTHOE HATSKEHUE BOJBI;
aHOMAJIbHO BBICOKHME 3HAUYECHUS TEMIEPATYP KUIICHUS U TIJIABJICHUS BOJBI; BEICOKOE
3HAYEHUE TEIJIOEMKOCTH BOJIBI.

3HadeHne PU3NIECKUX CBOMCTB BOIBI ISl IIPUPOIHI.

Inekmponumuyeckas  ouccouuayus.  OCHOBHBIE  TIOJIOKEHUSI  TEOPUH
anekTponuTudeckorn auccouuanuu (TO). DneKTpoauTbl U HEINEKTPOJIUTHI.
Knaccudukaiys MOHOB MO pa3IUYHBIM OCHOBaHUSM. MeXaHM3MBI THUCCOITUAITAN
ANIEKTPOJIUTOB C Pa3HBIM TUIIOM XUMHUUYECKOU CBs3U. CTENEHb 3JIEKTPOIUTUYECKOM
nuccoumanyu. Coau, KUCIIOTHI K OCHOBaHHMS B cBeTe TO/I.

Pacmeopumocme. pH, Kak noxazamensv cpedvt pacmeopa. PacTBOpUMOCTb U €€
KOJIMYECTBEHHAs! XapaKTEpUCTHKA — KOA(PQUUUEHT pacTBOpUMOCTU. MaccoBas
JIOJIs1 pACTBOPEHHOT'O BEILIECTBA B PACTBOPE.

Bona xak amdonut. [lonstue pH pacrBopa. 3nauenue pH B npupoge. 3HadyeHuUs
pH dusmnonornueckux KuaKocTeil 4yenoBeKka B HOpME.

Xumuueckue ceoiicmea 600vi. XUMHWUYECKUE CBOMCTBA BOALI. B3aummojaencTBue
BOJAbl C MeTaJulaMH. B3amMmonelcTBue BOIBI € OKcuUAaMu. ['mapartanus.
B3aunmopeiicteue Boawl ¢ comsmu. [mapomms. Paznoxxkenue Boawl. [lonsitne 00
ANIEKTPOIN3e U (HOTOIHN3E.

Booa - abuomuueckuit ghakmop 6 ncusnu pacmenuii. Pono Boasl B 6nocdepe:
KOJBIOCTh JKW3HU, Cpela OOWTaHWs, YYaCTHUK OMOXMMHUYECKHX IMPOIIECCOB,
YYaCTHUK CO3/IJaHUsI OMOT€OIIEHO30B, PETYIATOp KiuMara Ha riaHere. ['uaposnus
OpTraHWYECKUX BEIIECTB B KUBBIX opraHu3Mmax. Kiaccudukamus pacTeHUd IO
OTHOIIEHUIO K KOJIMYECTBY BOJIbI B OKPY’KaIOIIEH cpesie: rTuaaToPuThl, TUIPOPUTHI,
rurpouTsl, Me30UTHI, KCEPODUTHI.

Conenocms, kax aodouomuueckuit ¢paxmop. Comu. Knaccudukamus cosen.
HauGoinee pacnipocTpaHeHHbIE KUCHbIE COJIM, UX TpuUMeHeHue. KecTKoCTh BOBI.
Conmu xak muHepanooOpasytomue BemectBa. Conum — abuoTudeckuid (paxTop.



[Tpucnoco0aeHHOCTh PACTEHUN U KMBOTHBIX K PA3IUIHOMY COJICBOMY DPEKHUMY.
BinsiHue conu Ha OpraHu3M 4eIOBeKa.

Ilousa, kak abuomuueckuil gpakmop. lloHsTue o MoyBe M KiaccUuPUKalUs MOYB.
[Ipomnecc OYBOOOPA30BaHMUS. DOnaduueckue (bakTophI cpeabl U
MPUCTIOCOOJIEHHOCTh K HUM KMBBIX OpPraHM3MOB. 3HAUYE€HHUE IMOYBBI B MPUPOJE U
YKU3HH YeJIOBEKa: Cpe/ia OOUTaHUS KUBBIX OPTaHU3MOB; IKOHOMHUYECKOE 3HAUCHHE,
o0JnazaeT mioA0POIMEM, OKa3bIBAET CYIIECTBEHHOE BIMSIHUE HA COCTAB U CBOMCTBA
Bcel ruapocdepsl 3emMiid, SBISETCS TJIABHBIM PETYJISITOPOM COCTaBa aTMOChephl
3eMiIH, BaKHEHINIMI KOMIIOHEHT OMOreorneHo3a. L[BeT u quarHocTuka 1mous.
Bbuomuueckue ¢haxkmopot okpysycarowienr  cpeovl. buotmueckue (paxTOpEHI.
buortnueckne - B3aMMOOTHOLIEHUS  MEXKJIY  OpPraHU3MaMU:  KOHKYpPEHLHS,
XHUIIHAYECTBO, CHUMOMO03 (MyTyajau3M, KOMMEHCAJIU3M), Mapa3uTu3M (IKTO- H
sHAoMmapasuThl). [IpuMepsl OMOTHYECKUX B3aMMOOTHOIIICHUN B PUPO/IE.
Jlemoncmpayuu. Buneodpparmentsl u ¢doTorpaduu 1Mo TeMme: XapaKTepHbIS
OMOreo1eHO3bI MTPUPOJHO-KIMMATHUYECKUX 30H Poccuu; pa3BuTHe mpeacTaBiIeHU
0 TpHUpoje CBeTa; OUWOIIOMUHECLEHIIMS; TeIUlonepeaadya M TEIUIONPOBOIHOCTH;
OMOTHYECKHE B3aUMOOTHOIIECHUSI MEXIY OpTraHU3MaMu;

Kaptsl: npupoaHo-kinmaTuyeckux 30H Poccun, nmouseHHas kapra Poccun.
[Toptpers: ®. TI'pumansau, X. Iroirenca, O. ®penens, M. Ilnanka,
Jx.Makcenmma, B.B. [okyuaeBa. Illkana 3nekTpoMarHUTHBIX BOJH JIXK.
Makcpemra. OtpaxeHue U TperoMiieHrne cBera. J(ucmepcuu cBeta m oOpaTHBIMA
DKCIIEPUMEHT IO «CMEIICHUIO» IBETOB. SBneHne nudpakmuu. Kusble wnin
repOapHbIe HK3EMIULIPBl MPEJCTABUTENICH CBETOMIOOMBBIX W TEHEBBIHOCIUBBIX
pactenuil. PaboTa MpoOTUB CUJI BHEIIHETO JABJICHUS 3a CUET PACHIMPEHUs rasa.
DnekTpu3zaius BoAbl. AHOMaJIbHAs TEMIIEpaTypHasi 3aBUCUMOCTb IIJIOTHOCTHU BOJBI.
Hucxoagmuii mOTOK XOJIOMHOM M BOCXOJSAIIMM ITOTOK TEIUIOM BOABI. BEICOKOE
MIOBEPXHOCTHOE HATSKEHUE BOJbl. PacTBOPMMOCTH BEIIECTB B HEMOJSAPHBIX U
MOJISIPHBIX pactBopureisaix. [IpoBepka 3IEKTPONPOBOJHOCTA  PacTBOPOB
AIEKTPOJIUTOB M HedneKTponauToB. Omnpenenenue pH pacTtBopa pa3nuyHbIX
Jkunkoctel. B3aumMmopeilicTBHe BOABI ¢ MeTaJulaMH. B3amMmoaencTtBue BOIBI C
okcugamu. ['maponu3 cosied, oOpa30BaHHBIX CUJIBHBIM OCHOBaHUEM M ClIaboOu
KHUCIIOTOUM ¥ HA000pOT. PacTeHus pa3MuHbIX TPYIII MO OTHOIIEHHUIO K KOJIHUYECTBY
BOJIbI B OKpY’KaroIIeil cpene (KUBbIE WU TepOapHbIe IK3EMIUISIPHI).

[lepexon cpenHel colaM B KUCIYI0 U HA000poT. [IpuroroBieHune xecTKO BOJbI U
UCclenoBaHne ee CBOWCTB. [lomyueHue ruapokcokapOoHaTta mMenu (MajaxwTa) U
UCCIIEN0BATh €T0 CBOMCTB.

Jlabopamopuvie onvimul.  1.HaOnrogenne wuHTEp(PEPEHIIMOHHON KapTUHBI Ha
MbBUTbHOUM TUIeHKe. 2.HaGmionenue nudpakumonHod kaptunbl. 3. HaOmrogenue
pacpoOCTPAHEHUS] BOJAHBIX PACTBOPOB MO PACTEHHUIO.

lpaxmuuecxas paboma Ne 13. HU3yuenue npucrnocoOJIEHHOCTH OPTaHU3MOB K Cpeie
oOuTaHus.

Ilpaxmuuecxas paboma Ne 14. VIzydeHnre BOJHOBBIX CBOMCTB CBETA.
Ilpaxmuuecxkas paboma Ne 15. Izydenue n3o0pakeHus1, 1aBaeMoro JIMH301.
llpaxmuuecxas paboma Ne 16. Iamepenue yienbHONU TEIIOEMKOCTH BOJIbI.



Ilpaxmuueckass paboma Nel7. VI3yuenue KeCTKOM BOJbl U YCTPAHEHHUE €€
KECTKOCTH

Ilpaxmuuecxkas paboma Ne [8. VccnenoBaHue cpelibl pacTBOpa COJIEH M COKa
pAaCTECHUH.

Ipaxmuuecxas paboma Ne 19. Izyyenue cocraBa nous

VILIIpocTpancTBo U Bpems (6 1)

[lonsiTust  mpoctpaHcTBa M BpeMmeHH. [IpocTpaHCTBO M Bpemsi B KIACCHYECKOU
mexanuke HproToHa. AGcomoTHOE mpocTpancTBO. OJHOPOIHOCTD IPOCTPAHCTRA.
H3oTponHOCTh mpocTpaHcTBa. MHepuuanbHas cucTeMa OTcueTa W MEPBbIM 3aKOH
Hetotona. IlpeoOpazoBanust ['anumies m mpuHUOMI OTHOCHTENbHOCTH [amumes.
AGcomotHoe Bpemsa. CnemmanbHas Tteopust oTHocuTenbHOcTH (CTO). [IBa
noctynata CTO u ocHOBHbBIE CIEACTBUS, BbITEKarome U3 Hux. OOmias Teopus
otHOocuTenbHOCTH (OTO). buoputmbel.  buoputmbel. Twumsr OMOPUTMOB:
dbusnonoruyeckue u skosiornueckue. [Ipumepsl pa3inuyHbIX TUIIOB OUMOPUTMOB Y
pacteHuit u kuBOoTHBIX. DoTonepuoansm. bruoputmel yenoseka. JJMCUHXPOHU3M.
CrnocoObl epegaun HHGOpMALIMK B )KUBOH npupojie. [lepBasi u Bropasi CUrHaJIbHbIE
cucteMbl. OOMeH uH(pOpMaIMedl Ha pa3IUYHBIX YPOBHSAX OPraHHU3alUU SKU3HU.
Peakium MaTpu4yHOro cuHTE3a (MPUHLHUI KOMIUIEMEHTapHOCTH). Darouuros.
Pednexc, Dronorus. Mudopmarus u yenoBek.  BO3HUKHOBEHHWE W pa3BUTHE
HOcUTesel nH(OPMALIUK C IPEBHEUIINX BPEMEH IO HAIIETO BPEMEHHU. DBOJIOLUS
COBPEMEHHBIX HTH(POPMAITMOHHBIX PECYPCOB

Llemoncmpayuu.

Buneopparmentsl u ¢ororpadpuu mo Teme: pasiHyHble THIBl OHOPUTMOB Y
pacTeHUi U )KUBOTHBIX, COBPEMEHHbBIE HH(POPMAIIMOHHBIE PECYPCHI.

[TopTpeTsl «COB» U «KaBOPOHKOB) - BBIIAIOIIUXCS AEATEICH HAYKH, TUTEPATyphl U
HCKYCCTBA.

Tabnuiel o OuocuHTe3y Oelka, harouTo3y, peQIeKTOPHbIE TyTH.

VIILIIoAroToBKa M 3a1MTA HCCJIEI0BATEIbCKHAX MPOEKTOB (7 4acoB)
BreimonHeHne  SKCIEpUMEHTANBHOM  YacTH  MCCJEAOBATEIbCKOM  paloThI,
odopmiieHuEe padOThl. YUeHHUeCcKass KOH(EPEHIIUS 10 Pe3yIbTaTaM BhITTOJTHEHHBIX
MIPOCKTHBIX M HCCIICIOBATEIBCKAX PAOOT JECATUKIACCHUKOB (MHIUBHUIYaThHBIX
WJIU TPYTIIOBBIX ).

11 knacc

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

MHuoroo6pasue ecTeCTBEHHOTO MUpa: MEraMup, MaKpOMHUP, MUKPOMHP.
Bcenennasi, ralakTUKK, 3BE€3/bl, COJTHEYHASI CUCTEMA: OCHOBHBIE IMOHATHUS U 3aKOHBI
JBUKEHUS HEOECHBIX Tell. 3eMils, €€ CTPOCHHE U TeOJIOTHYECKUE OOOJIOUKH.
[Tonsitue 0 MukpoMupe U Hanomupe. buocdepa. YpoBHu opraHuzanuu *Ku3HU Ha
3emie. buochepa u ee rpaHuikl. MoOJEKyJISApHBIA, KIETOYHBIN, TKaHEBBIH,
OpTraHU3MEHHBIM, MOMYJSIIMOHHO-BUIOBOM, OMOIICHOTHYECKUM U OuochepHbIn
YPOBHM OpraHU3aldM KA3HU Ha 3emie. DKOJOTMYECKHE CHCTEMBI: OCHOBHBIE



noHATUS (LENM TUTAHWS, THINEBbIC MHUPAMUIIBI, 3KOJOTHUYECKUE (HaKTOPHI).
OCHOBHBIE MOJIO)KEHUSI CHHTETUYECKON TEOPUU IBOJIOLIAH.

EcrectBennsbiit or60op u ero ¢Gopmbl. MyTtanuu u ux kiaaccudukamus. Makpo- u
MaKpO3BOJIIOIUSA. DIIEMEHTHI TEPMOJIMHAMUKHN U TEOPUHU OTHOCUTEIBHOCTH.
Hauana tepmMoaHaMUKU. DJIEMEHTBI TEOPUU OTHOCUTEIBHOCTH.

Jlemoncmpayuu. BuneodparMeHThI U CIalbI 10 TEME.

Tema 2. Mukpomup. Atoma. BemecrBa (344)

OcHogHble ceedenusn 0 cmpoenuu amoma. IBOIIOLUS NPEICTABIEHUNA O CTPOCHHUH
atomMa. Mogenu ctpoenust atomoB J[x. Tomcona u 3. Pesepdopaa. [loctynarsr
kBaHToBOM Teopun H.bopa. IIpoToHHO-HENWTpOHHAsA Teopus CTPOECHHS aTOMHOIO
anpa JI. Usanenko u B.I'eiizen6epra. M3otomnel. DnekTpoHHass 000J04Ka aToMma.
OHepretnueckue ypoBHHU. lloHsiTHE O 31eKkTpoHHOM oOsake. Ilepuoduueckuii
3akon. Omkpwvimue /I.H. Menoeneegvim nepuoouueckozo 3akona. 1Ipennoceuiku
OTKpBITHSI NEPUOAMYECKOrOo 3akoHa. IlepBble TONMBITKM  Kiaccu(UKALUU
XUMHUYECKUX IeMeHTOB. OTkpbiThe [I.1. MenaeneeBbIM NEpHOANIECKOrO 3aKOHA.
IlepnoinyHOCTH B N3BMEHEHUH CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIUHEHUN.
[lepuomuyeckuii 3akoH B (opmynupoBke J[[.M. MenneneeBa. CoBpeMeHHbIC
IIPEACTABICHHAS] O NPHUYMHAX IEPUOJUYECKOrO0 M3MEHEHMsI CBOMCTB XHMHMUYECKHX
AJIIEMEHTOB U MX coeAuHeHuid. CoBpeMeHHas (opMyJUpOBKa MEPHOAUYECKOIO
3akoHa. [lepuogmueckas cucTeMa XHMHUYECKHUX OJJIEMEHTOB, Kak Tpaduieckoe
OTOOpaXKEHHE MNEPUOANYECKOro 3akoHa. CTpPyKTypa NEPUOAUYECKON TaOJIMIIBL.
[Tepuoas! (Oonble 1 Majbie) U TPyNIbI (TJIaBHBIE U TOOOYHBIE).

3unauenue nepuoouuecKoz0 3aKOHA U NEPUOOUUECKOU CUCHIEMbl XUMUYECKUX
anemenmoe JI.U. Menoeneeea 0aa Gopmuposanus ecmecmeeHHOHAYYHOU
KapmuHvl mupa.

[IporHocTuueckasi cuiaa M 3HAYEHUE MEPUOJMYECKOrO 3aKOHA U MEPUOJHYECKON
CUCTEMBI. 3HAuY€HUE I[EPUOJMYECKOrO0 3aKOHA M IEPUOAUYECKON CHUCTEMBI
XUMHUYECKUX 351eMeHTOB JI. 1. MeHneneeBa [uisl pa3sBUTUS HAyKd U ITOHUMAaHUSA
XUMHUYECKOU KapTUHBI MUPA.

bnazopoonwie za3zwi. biiaropoanslie Traspl, NPUYMHA HMX CYIIECTBOBAHHS B
aTOMapHOM cocTOosiHUM. [IpuMeHeHune 6JaropogHbIX ra3oB.

Honnaa xumuueckan ceazp. Vlonsl 1 ux xiaccudukanus: no 3apsaay (aHUOHBI U
KaTHOHBI), TI0 COCTaBy (MPOCTHIE U CIOXKHBIE). Cxema 00pa30BaHUsSI HOHHOMW CBSI3U.
HoHHBIE KPUCTAIIMYECKUE PEIIETKHU. XJIOPHT HATPUS — TUIIMYHBII PEICTaBUTEIb
COEIMHEHHI C HOHHBIM TUIIOM CBSI3H.

Koeanenmmnan xumuueckan céa3b. KoBaIeHTHas CBSA3b KaK CBsI3b, BOSHUKAIOIIAS
3a cueT 00pa30BaHUs OOIIMX FIEKTPOHHBIX Map MyTEM IEPEKPbIBAHUS JIEKTPOHHBIX
opb6uraneii. KpatHocts koBajgeHTHOH cBsi3u. OOMEHHBIE U IOHOPHO-aKLENTOPHBIE
MEXaHU3MBbl 00pa30BaHUsl KOBAJIEHTHOM CBS3HU. DNEKTpooTpuuaTeabHOCTh (D0).
Knaccudukanus koBaneHTHbIX cBsizel: o D0 (nosisipHast U HenoJisipHast). Jumnosnu.
Memannwt u cnaagvl. Memannuueckan xumuueckasn céa3p. O0mME PU3NUIECKUe
CBOMCTBA METAJUIOB: 3JIEKTPONPOBOAHOCTh, IIPOYHOCTh, TEILIONPOBOAHOCTS,
METAJNIMYECKUM OJecK, mIacTUYHOCTh. CIutaBbl YepHble U LIBETHbIE. CTab, YyT'yH.



Jlatynp,  Opon3a,  Menbxuop. MeTanueckas  CBSI3b.  3aBUCHUMOCTD
AIEKTPONPOBOJHOCTH METAINIOB OT TEMIIEPATYPHI.

Monekynapuo-kunemuueckana meopus. OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu. MneanpHblil ra3. YpaBHEHUE COCTOSIHUS MAECAJIBHOIO rasa.
Azpecammnuie cocmoanua eeutecme. 1'az000pazHoe cocTosiHre. 3aKOH ABOTaApo U
cleCTBUS U3 Hero. MoJIIpHBIN 00beM ra30B npu H.Y. KHIK0oe COCTOSIHHE BEILIECTB.
Tekyuects. TBepmoe cocrosiHue BemiecTBa. KpucTamamyeckue pemeTKy pa3HbIX
THIIOB Il TBEPAOrO COCTOsAHMA Bewiectsa. llonsatme o mmasme. Bpicoko- u
HU3KOTEMIIEpaTypHas IUla3Mbl U UX NMPUMEHEHHE. B3auMmHbIe nepexoabl MEXIy
arperaTHbIMHM COCTOSTHUSIMU BEILIECTB.

Ipupoonwuit 2a3. 1lpupoaHplid Ta3, €ro COCTaB U HANPABICHUS MCIIOJb30BAHUS B
KauecTBE TOIIMBA U XUMHUYECKOro coipbsi. KonBepcus merana. CHHTE3-ra3 U €ro
UCIIOJIb30BAHUE JUI MOJYyYEHHUs CHHTETHYECKOro O€H3MHAa M METaHoJIa.
[IpenenpHple W HENpeAenbHbIE YIIeBOAOpOoAbl. KadyecTBeHHBbIE peakLMM Ha
KpaTHYIO CBsA3b. buoras.

/Kuoxkue eewgecmea. Hegpmp. Hedth, ee coctaB, (usmyeckue cBoiicTBa U
IPOUCXOXKIEHHE. DKOJOTUYECKHE MTOCIEICTBUS pa3iinBa HeTH U criocoObl 6OPHOBI
C HUMH.

[TormyTHBIlt HedTsHOM ra3, ero coctaB. Ilpomeccel mnepepabOTKu HEPTH:
pexktudukanus u KpekuHr. [IpoaykTsl nepepaboTku HedTH U UX UCTIOJIb30BaHHE.
Teepooe cocmosanue eewecmea. Kuokue kpucmannpl. Kpucramimdyeckue u
amop¢ubie BemecTBa. [Ipu3Haku u cBoiictBa amopdHOCTH. OTHOCHUTEIHHOCTH
UCTUHBI B XuMuH. JKUJKME KpHUCTAUIBI W HMX NPUMEHEHHE B TEXHUKE.
OTHOCUTENBHOCTh UCTUHBI B OMOJIOTUU U (PU3UKE.

Knaccugurkauua Heopzanuueckux eeuwiecme u ee OMHOCUMENbHOCHLD.
Knaccudukanuss npuponssix BemecTB. OpraHudeckue ¢ HEOPraHHUYECKHE
Bemecta. M3omepusi. Knaccudukamuss HeopraHudeckux BemiecTB. I[IpocTeie
BEILECTBA: METAJUIbl, HEMETAJIbI, O1aropoiHpie ra3bl. OTHOCUTENBLHOCTD JEJIECHUS
MPOCTBIX BEHIECTB HAa METAJUIBI M HEMETAUIbl. AJUIOTPONHS W €€ NPUYHUHBI.
CnoxHbIE BEILECTBA: OKCHUJABI, KUCJIOTBI, OCHOBaHHMS, COJH. OTHOCHUTEIBHOCTH
KJIacCU(PUKALIMU CIOKHBIX BEIIECTB.

Knaccugpurkayusa opzanuueckux coeounenuii. OCOOEHHOCTH COCTaBa, CTPOCHUS U
CBOWCTB OpPraHUYECKUX COeNUHEHNNH. OCHOBHBIE MOJIOKEHUSI TEOPUH XUMHUYECKOTO
ctpoenus A. bytneposa, @. Kekyne, A. Kynepa.

N3omepust, kKak (QYHKIMS XMMHYECKOTO CTPOCHHUS Ha MIPUMEpE 3TUIIOBOTO CIUPTA U
aumeTriioBoro 3¢gupa. [IpuunHbr MHOr000pa3us OpraHMueCKUX COSTUHEHHM.
Knaccudukaruys opraHU4ecKUX COSAUHEHUH. YTJIEBOJOPOJBI: aJIKaHbl, AJKEHBI,
aJKWHbBI, aJKaJWEeHbl U apeHbl. Kiacchl OpraHuYecKuX COCIUHEHUH, MOJIEKYJIbI
KOTOPBIX COEpKaT (PYHKIIMOHAIBHBIC TPYIIIBI: THAPOKCUILHYIO, KAPOOHUIILHYIO,
KapOOKCWIIbHYI0, aMuHOrpynny. OTHOCHUTENbHOCTh JEJIEHUS OpPraHuYeCKHUX
COEAMHEHN HA KJIACCHI.

Ilonumepoli. OCHOBHBIE TOHATHS XHMHUHU BBICOKOMOJEKYJSIPHBIX COEIUHEHMI:
MOHOMeEp, TOJIUMEpP, JIEMEHTAPHOE 3BEHO, CTeNeHb mnojuMmepusanuu. CrocoObl
MOJYYEHHS] TMOJHMMEPOB: pEaKUWH IMOJIUMEpPU3alMM U  MOJHUKOHACHCALHH.
buononumeps! 1 UX Guosioruueckast pob.



[Imactmaccel. TepMmorutactel m  peakroractel. [IpeacraBurenu miacTMace u
obnactu ux npumeHeHusi. Bosoxna. IIpuponHbie (KUBOTHOTO M PacCTUTEIBHOIO
MPOUCXOXKJICHUS) U XUMHUYECKHE (MCKYCCTBEHHbIE M CHHTETUYECKHE) BOJIOKHA.
[IpencraBuTenu BOJIOKOH U 00J1aCTH X TpUMeHeHus1. Heopranuueckue nojmMepsl,
KaK BELIECTBA AaTOMHOM CTPYKTYPHI.

Cmecu, ux cocmaeé u cnocoowt pazdenenusn. lloHsaTre o cMecu, KaK CHCTEME
COCTOAIEH M3 Pa3IUYHBIX XUMUYECKUX BemlecTB. Kiaccudukamus cMmeceir 1o
BU3YaJlbHBIM MpH3HAKaM (TOMO- M TETEPOT€HHBIE CMECH) WU IO arperaTHoMy
COCTOSTHUIO (TBEpJIbIe, KUAKUE U Ta3000pa3Hbie cmecn). CocTaB cMeceii: MaccoBas
1 00beMHast 101 KoMmoHeHTa cMecr. CriocoObl pasneneHust cmeceil. Jucnepchoie
cucmempl. Ilonatue aucnepcHoi cucreme. Knaccuduxamus aucnepcHbIX cUCTEM
110 pa3MepaM IUCIIEPCHOM (Pa3bl U arperaTHOMY COCTOSTHUIO TUCTIEPCUOHHON CPeIbl
U AucriepcHo Ga3pl. 3HAUEHHUE TUCTIEPCHBIX CUCTEM B IPUPOJE, TPOMBIIIEHHOCTH
U TIOBCEAHEBHOM JKM3HM 4eloBeka. ['pyOoaucrnepcHble CUCTEMBI M HX
Kiaccudukanus (CycrneH3uu, 3MyJIbCud, a3po3oin). [[puMeHeHre 3TUX CUCTEM B
TeXHUKe 1 ObITy. TOHKOUCTIEPCHBIE (KOJIIIOUIHBIE) CUCTEMbI, HUX KJIacCU(PUKaLU
(301 u renu). Koaryssiius. Cunepesuc.

Jlemoncmpayuu.

Buneodparmentsl u ¢dotorpadun mo TeMme: HEOHOBas pekjaMa U aproHOBOMU
CBapKOM, Jupwxkaliell W  BO3AYIIHBIX IapOB, 3alOJHEHHBIX  TEJIUEM,
0anbHEONIOTHYECKUE PAJOHOBBIE BaHHBI. Paznuunble (OpMBI MEPHOANUECKOMN
cucteMbl xumuueckux snemeHToB J[.M.Menneneesa. [loptpetsi: JI. ByaGoapana,
JI. Hunecona, K. Buuknepa, A. bytneposa, @.Kekyne, A. Kynepa. Monemn
KPUCTAJUIMYECKUX PEIIETOK: XJIOpHAa HATpHsl, MO/, YIVIEKUCIIOro ras3a, aamasa,
rpadura. OOpa3ipl MUHEPAJIOB U BEHIECTB C HOHHBIM THUIIOM CBS3M (OKCHAA
KaJIbIIUS, PA3JIMYHBIX COJICH, TBEPABIX IEIOYEH, rajnuTa, KaJlbIUTA); BEIIECTB C
KOBAJICHTHBIM TUIIOM XUMHUYECKOM CBS3H.

Komnekuuu: MeTaiioB, CIIaBOB; BEIIECTB U MaTEPUAJIOB, MOJIy4aeMbIX Ha OCHOBE
OPUPOIHOTO Ta3a; HepTh U MPOJAYKTHI €€ MepepaboTKH; aMOP(HBIX BEIIECTB U
MaTepuayioB;, MNPUOOPOB HA OCHOBE KHUAKUX KPUCTAJUIOB; MPOCTBIX M CIOXKHBIX
BEIECTB; MJIACTMACC, BOJIOKOH, HEOPraHUYECKUX MOJIUMEPOB (MUHEPATIOB ¥ TOPHBIX
NopoJ); OpraHuyecKux coenuHeHun. Juddy3us QylMcThIX BEIIECTB C TroOpsien
JAMITOYKH HaKaauBaHus U qudy3us nepMaHranara kanus wiu cyibgara meau (11)
B BOJIE.

[Tpubopbl Ha OCHOBE HU3KOTEMIIEPATYPHOH IJ1a3MbI (Ta30BbIE Ja3epbl, II1a3MEHHbIC
MaHeJy TeJIEBU30POB U T.J1.)

[MapocrepkHeBble W OOBEMHBIE MOJEIM MOJEKYJ TEpPBBIX MpeICTaBUTENEH
peIebHBIX YIaeBOJAOPOJ0B, CTpykTyp Oenka u JIHK. ®usnueckue cBoicTBa
ra3oo0pa3HpIX (MpomaH-OyTaHOBas CMECh B 3aKUTANKE), XUAKUX (OCH3WH) H
TBEpbIX (MapaduH) aJTKaHOB: arperaTHOe COCTOSIHUE, PACTBOPUMOCTD B BOJIE.
['openue mnpomnan-0yraHoBoW cMecu (3axkuranka). OTHOIIEHHE NpPENeIbHBIX U
HEMpeIeNIbHbIX YTIEBOJOPOJIOB K paCTBOPY MEpMaHraHaTa Kajius 1 OpOMHOM BoOJIE.
OO6pazoBanue HePTAHOM TUIEHKH HA TTOBEPXHOCTH BOJIBI.

OOHapyXeHue HenpeIeIbHbIX COSAMHEHUH B )KUAKUX HEPTEIPOIyKTaX.



[Tomyyenne mmactudeckoi cepol. llomydenme Oemoro ¢ocdopa. Ilomyuenue
JUCTWUIMPOBAaHHOM  BoAbl. (OuMcTKa CMECH KPUCTALIOB  JUXpoMara u
nepmanraara kanus. OOpasibl pa3MYHBIX AUCHEPCHBIX CUCTEM: 3MYJIbCUU,
CYCNEH3UHU, a’pO30JM, redau U 30iu. [lonydeHue KOJIJIOMIHOIO pacTBOpa U3
xyopuna xenesa (LL). Koarymnsaus nomydenHoro pactsopa. Ddgdext Tungamns.
Jlabopamopmuvie onvimer. 1. KoHCTpyupoBaHHE MNEPUOAMYECKONW TaOJIUIIBI
XUMUYECKUX JJIEMEHTOB C HCIOJb30BaHHEM KapTouek. 2. O3HaKOMJIEHHE C
KOJUIEKLIUSAMU METAJUIOB U CIJIaBOB. 3. BpOyHOBCKOE JBM)KEHUE YACTHIL TYIIH WIIN
[BETOYHOM mhUIbIEI B Bojae. 4. IIpoBepka mpubopa A MOIydYeHHUs] ra3oB Ha
TePMETUYHOCTb. 5. YBEINYCHHE AaBIICHUS KUIKOCTH MPU €€ cxkaTuu. 6. CpaBHEeHHE
KOJIeOaTEeNbHBIX JBM)KEHMM MOJIEKYJT BOAbl U Jbga ¢ mnomomeio CBY. 7.
Brimmapusanue pactBopa noBapeHHOM coyi. OUIBTPOBAHUE TETEPOTEHHON CMECH.
OTcrauBaHue, Kak CIOCOO pa3ielieHUs cMecedl JeKaHTalle H C MOMOIIbIO
JEMUTENIbHON BOPOHKH. 8. O3HAKOMJIEHHE C AUCIEPCHBIMU CUCTEMAMU
llpaxmuuecxas paboma Ne 1. U3yuenue ¢poTorpaduii TpekoB 3aps>KEHHBIX YaCTHII.
lIpakmuueckas paboma Ne 2. TlonydeHue, coOupaHue v paclio3HaBaHUE ra3oB.

Tema 3. Xumuueckue peakuuu (13 4)

Xumuueckue peaxyuu u ux Kilaccuukayua. XUMUYECKUE PEAKUUH WA
XUMUYECKUE SIBJIICHUS, UX OTIMYUS OT (Qu3nueckux sBieHuil. Peakuum 6e3
W3MEHEHUS] COCTaBa BEIECTB: aJUIOTPONM3ALMU W H30MepHu3auuu. Peaknwnu,
UAyIMEe C U3MEHEHUEM YHCJIa U COCTaBa BEIIECTB: COCAUHEHUS, Pa3JIOKEHUs,
3aMmerneHusi, oOMeHa. Peakimuu, mpoTeKaronue ¢ BBICICHHEM WU TOTJIOMEHUEM
TEIJIOTHI: 9K30- W JHAOTepMUYecKue.  Jlpyrue mnpusHaKu KiIacCU(PpUKAINHA
XUMUYECKUX pEaKUuMid Ha mnpumepe cuHte3a okcuga cepsl (VI): u3MeHeHwue
CTETNEHEW OKHUCIICHHS DJIJIEMEHTOB, OOpa3ylOIIMX  BEIIECTBA, HCIIOJIb30BAHHE
KaTaJn3aTropa, arperaTHOE COCTOSIHUE BEIIECTB, HAITPABIICHUE MPOLIECCOB.
Ckopocmb xumuueckoui peakyuu. 11oHATHE O CKOPOCTH XMUMHYECKOW PEAKLUU.
['OMOreHHbIE W TETEPOre€HHBIE PEAKIUU. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOU
peaKuuu OT MPUPOAbl PEATHUPYIOIINX BEUIECTB, X KOHUEHTPALHMH. 3aBUCHUMOCTh
CKopocTH peakuuu OT Ttemmeparypbl. llpaBuno Baut-I'odpda. 3aBucumocts
CKOPOCTM pEaKUUH OT IUIONIaAN CONPUKOCHOBEHUS BEIIECTB W HaJIUYUsA
KaTaJiu3aropa.

Oopamumocmov xumuueckux peaxkyuit. HeoOpatumple U 00paTUMBIE PEAKITUH.
CocTostHME XUMHYECKOTO PABHOBECHS NI 0OPATUMBIX PEaKIIHA.

[Mpunuun Jle-llatense. CmemeHne XUMHYECKOTO pPaBHOBECHUS OOPAaTHMBIX
peakiuii B XMUMHYECKOM MTPOU3BOJICTBE HA IPUMEPE CUHTE3a aMMHAaKa.
Oxucaumenvho-eoccmanosumevuvle peakyuu (OBP). dnekmponus3.

CreneHb OKHCIIEHUS U ee ompezeneHue no gopmysne coequHenus. [lonstue o0
OBP. Oxucnurenb 1 BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE.
DJIEKTPOJIN3 PACIUIABOB U PACTBOPOB HA IIPUMEPE XJIOPUIA HATPUSL.
DJIEKTPOJIUTUYECKOE TTOJTYYECHHE aATIOMHUHUS. [IpakTueckoe NpPUMEHEHNE
aneKTponn3a. ['anbBaHOIIACTHKA U TAIbBAHOCTETUSL.

Xumuueckue ucmoyHuku moka. [aIbBaHUYECKUE DHIIEMEHTHI Ha IPUMEPE
anemenTa JlaHudmnsa-SIkoOu, uX yCTpOWCTBO W TMPHUHLMN JACUCTBUSA. Y CTPOHCTBO



OaTapeiiki Ha MPUMEPE CYXOro IMIETOYHOTO 3JIEMEHTA. Y CTPOMCTBO CBUHIIOBOIO
akkymyJssitopa. ["aneBanu3anus u anexkTpodopes.

Du3uka na cayiicoe uenogeka. AHTPONIOMETPUS: U3MEPEHUE JUTMHBI U MACCHI TENA,
CIIMPOMETPUS W JKU3HEHHAs C€MKOCTh JIETKMX. TemioBble HW3MEpPEHUs U
tertorepanus. M3MepeHne apTeprualibHOrO JaBJ€HUs. [ WIEPTOHUS M TUIIOTOHMS.
VYapTpa3ByKoBas IMArHOCTUKA U Tepamnus. OJnekrporepanusd. JlazepHas tepanus.
MaruuTHbli pe30HaHC U peHTreHoanarnoctuka. dmooporpadus. Tomorpadus
Llemoncmpayuu.

[Tomyuenue 6enoro docdopa. 'operne docdopa u pactBopenue okcuaa dochopa
(V) B Bogme. Ilonyuenue u pasznoxkenue rugapokcuna meau (I1). BzaumoneiictBue
xene3a ¢ pactBopoM cynbdara meau (I1). OnbITh, WLTFOCTPUPYIONTUE TPABUIIO
bepronne — obpazoBanue ocanika, raza WM CiIabOro 3JIEKTPOJIUTA.3aBUCUMOCTD
CKOpPOCTH p€aKIMU OT MPUPObI BEIIECTB HA MPUMEPE B3aUMOJICHCTBUSI paCTBOPOB
PAa3IMYHBIX KACIOT OJJMHAKOBOM KOHLIEHTPALIMHU C OJUHAKOBBIMY I'PaHyJIaMU IUHKA
Y B3aWMOJICHCTBUE OJMHAKOBBIX KYCOUKOB MarHus, LHMHKa U XKeje3a C COJITHOU
KUCJIOTOM. B3amMopnelcTBue pacTBOpa CEpHOM KHCIOTBI €  pacTBOpaMu
THOCYNb(aTa HaTpus pa3TMYHOM KOHILIEHTpauuu. B3aumopeilcTBuE pacTBOpOB
CEPHOM KUCIIOTHI U TUOCYJIb(aTa HATPUS NP PA3NTUYHBIX TEMIIEpaTypax.
OOpatuMble peakiuu Ha TMpuMepe mnoiydeHus ponaanuna sxenesa (L) wu
HAOJIOZICHUS 32 CMEIICHUEM PABHOBECHUSI MO MHTEHCHUBHOCTHU OKPACKH IMPOJYKTa
pEeaKIMu MPU U3MEHEHUH KOHIIEHTPALIUU PEareHTOB U MPOIYKTOB.

['openue cepsl, kak OBP. Mogens snekrponusepa. Mogenp 3IeKTpOIn3HON
BaHHBI JUISl TOJYYEHUS aATIOMHUHUSL. Konnekmus Oartapeek. CBUHIIOBBIMA
akKkymyJssitop. Pocromerp, MeaunMHCKME BeEChbl, CIHPOMETP, PTYTHBIA U
AIIEKTPOHHBIN TEPMOMETPHI, TOHOMETPHI PA3TUYHBIX BUJIOB, JIa3€pHAs yKa3Ka.
BuneodparmenTsl 1 crnaiiasl IO TEME.

Jlabopamopnvie onvimei. 1. BnusiHue TemMneparypbl Ha CKOPOCTh PEAKIIMM OKCHA
menu (IT) ¢ cepnoit kucnmotoil. PaznokeHue mepokcuia BOAOPOAA C MOMOIIBIO
okcuaa Maprasma (1V) , a takke Karanassl cbiporo kaptodens. 2. BeitecHeHue
Menu U3 pactBopa cyibdara meau (I1) xeneszom.

llpaxmuuecxkas paboma Ne3. 3yueHre XUMUYECKUX PEAKITUH.

lIpakmuueckas paboma Ne 4. Coopka 2anb8aHu4ecKo2o 21eMeHma u UCHbLMAHue
e2o Oeticmausl.

Tema 4. 3n0opoBbe (224).

Cucmemamuueckoe noJ103ceHUe Uen08eKa 6 MUPE HCUBOMHDIX.

buonornueckast knmaccuduxarus denoBeka. [IpsMOXoKaeHHE W ero BIUSHUE Ha
CKeJIeT 4yesioBeka. Pyka — opran u npoaykT Tpyaa. Pa3Butue yepena v roJOBHOTO
Mo3ra yenoBeka. [lepBast u BTopasi cCurHajabHble cUcTeMbI. buocoimansHas npupo/ia
yeJIOBEKa.

I'enemuxa uenoseka u memoowl ee u3yueHus.

OCHOBHBIC TNOHATHS TE€HETUKH: HACJIEACTBEHHOCTb, W3MEHYUBOCTH, TI€H,
XPOMOCOMBI, MyTalluH, TEHOM, T€HOTHI, (DEHOTHUII, JOMUHUPYIOIIUE U PEIICCCUBHbBIC
npu3Haku. ['eHoM deyoBeka W ero pacmudpoBka. [lpakTuueckoe 3HaueHUE
W3yYeHHUs TEeHOMa YeJIOBEKa. Metoapl W3y4eHUsT TEHETUKH YeJIOBEKa:



reHeaJIOTUUECKUH, OJIM3HEIOBBIM, LIUTOTCHETUUCCKU. I'eneTnueckue
(HacneaCTBEHHbIE) 3a001€BaHMS YEIOBEKA.

Qu3uxa uenogexka. Ckelner ¢ TOYKU 3pEHUS] (PU3UYECKOrO TMOHSATUS O phlyare.
KpoBooOparmienrie B CBeTe  THAPOJMHAMUKHU: IYJIbC, KPOBSIHOE JIaBJICHUE.
Huddysus, kak ocHoBa (HOPMUPOBAHMS IEPBUYHON U BTOPUUHON MOYH B IMOYKAX, a
TaK)Ke ra3000MeHa B TKaHSIX M JIETKUX. TepMOperysiius ¢ TOMOUIBI0 KOXKU ITyTeM
TEIUIONPOBOJAHOCTH,  KOHBEKUWHU,  MU3JIy4CHUS U HUCHApEHUus  BOJBI.
DNeKTpOoJMHAMUYECKasl TpUpPOJia Tepellaud HEPBHBIX HMMYJIbCcOB. OnrTuueckas
cucTeMa 3peHus. AKyCTUYECKasi CHCTeMa CITyXa U ToJI0CO00pa3oBaHUE.

Xumusn uenosexka. XuMHU4eCKUM COCTaB TeJIa YEJIOBEKA: JIEMEHThI U BEIIECTBA, UX
Kkinaccudukanus u 3HaueHue. Boxaa, ee Qpynkuuu. Boauslit 6amaHc B opraHuszme
yeraoBeKka. MuHepaibHbIE BEIIECTBA U UX POJIb B KU3HEACSATEILHOCTH OPraHU3Ma
4yenoBeka. 3a00JeBaHus, CBSI3aHHBIC C HEJIOCTATKOM WA H30BITKOM HEKOTOPBIX
XUMUYECKHUX 3JIEMEHTOB B OPTaHU3ME YEJIOBEKa.

Bumamuner. Victopusi OTKpBITHSIT BUTAaMUHOB. BuTamMuHBI, Kak OHOJIOTHMYECKH
aKTHBHBIEC BEIIECTBA. bosne3Hu, BbI3BaHHBIE HEAOCTATKOM WA H30BITKOM
BUTAMUHOB: aBUTAMHUHO3bI, THIIOBUTAMUHO3bI, TUTIEPBUTAMUHO3BI.

CyTouHas noTpeOHOCTh YeJIOBEKa B BUTAMUHAX U UX OCHOBHbIEC (DYHKIIUH.
Knaccudukanus BuraMuaoB. BogopacTBoprMble BUTAMUHBI HA IPUMEPE BUTAMUHA
C. XKupopacTBOpuMbIE BUTAMUHBI HA TPUMEPE BUTAMUHA A.

T'opmonwi.

HepBHast u ryMopaibHas peryssiiud NpolEeCcCOB KU3HEACATEILHOCTA OpraHu3ma.
["opMOHBI, KaK TPOAYKTHI, BEIpabaThIBaEMBbIE KEJIe3aMU BHYTPEHHEH CEKPEIIIH.
Knaccudukanys TOpMOHOB TO jKelie3aM, KOTOpbIE WX MPOAYHUPYIOT U TO
xumudeckod npupoae. CpoiicTBa TOpMOHOB. WHCyNHH, Kak TOPMOH O€JIKOBOM
OpUpobl. AJIpEHANIMH, KaK TOPMOH aMUHOKHUCIOTHOU npupoabl.  CTepouiHbIe
TOPMOHBI Ha TPUMEPE MOJIOBBIX.  [UIep- U TUNOPYHKIUS KeJie3 BHYTPEHHEU
CEKpELMHU.

Jlekapcmea. KpaTkue cBeJeHUSI O 3apOXKJICHUU U Pa3BUTUU  (HapMaKOJIOTHUHU.
Knaccudukanus nekapcTBEHHBIX CPEACTB MO arperaTHOMY COCTOSIHHMIO: KUIKHE
(pacTBOpBI, HACTOM, OTBAPbI, MUKCTYPbI, dMYJIbCUHU, CYCHEH3UU U Jp.), TBEPAbIE
(mopo1iiku, TabJlIeTKH, TMUJIIONU, KarCyJbl), MSITkKue (Mas3u, JUHUMEHTHI, MacThl,
cBeuH). AJKaIOUJIbI. Bakuussl. XHUMUOTEPANIEBTUUECKNE TPENapaTHI.
AHTHOMOTHKHU. Hapkotnueckne npenaparsl. Hapkomanus u ee mocineacTBus.
OnTuManbHBIN PeKUM NPUMEHEHHUS JICKAPCTBEHHBIX MPENapaToB.

300poswiii 0opa3 rxncuznu. Ouznyueckre 370poBbe U €ro kpurepuu. llcuxuueckoe
3I0pOBbE U €ro Kpurepuu. HpaBCTBEHHOE 370pOBbE M €ro Kpurepuu. Tpu
OCHOBHBIC COCTABJISIONIME 3I0POBOTO 00pasza >KW3HU: PEKUM JHS, TPABUIHHOE
nuTaHue, (pu3udeckas aKkTUBHOCTh U 3aHATHE criopToM. DakTopkl, BIUSIONINE HA
3I0POBbE UEJOBEKA: OKpYyKawomas cpena, npoduiaakTUYecKas BaKIMHALIMS,
CTPECCHI, BPEAHBIE MPUBBIUKU. AJIKOTOJIM3M U €ro nocnencTsusa. Hapkomanus u ee
MOCJEACTBUA.

Du3uka Ha cayxycoe 300p06bs yenoeeka. AHTPONIOMETPUS: U3MEPEHUE JIUHBI U
Macchl TeJla, CIUPOMETPUS U )KU3HEHHAs! EMKOCTbD JIETKUX. TEIIOBbIE U3BMEPEHUS U
Teriorepanusa. V3MepeHne apTepralbHOrO JaBJICHUS. | UIEPTOHUS M TUIIOTOHMS.



VYbpTpa3BykoBas AMArHOCTHKA W Tepamnus. DiekrpoTepanus. JlazepHas Tepamus.
MaruuTHbIN pe30HAHC U peHTTeHoiMarnoctruka. dmooporpadus. Tomorpadus
Cospemennvle meOUyUHCKUE MEXHOI02UU

300posve yenoseka: cucmemuuiii L00xod. Hopmanvnas ¢usuonocus uenosexa.
Ocobennocmu pyHKYUOHUPOBAHUsL ObIXAMENbHOU, KPOBEHOCHOU U OPY2UX CUCTEM
opeanuzma. Quzuonocuueckue noKazamenu OP2aHuMa 4ei08exkd U Ux HOpMAaibHOe
3Hauenue. Meouyunckue mexHoaio2uu OUAZHOCMUKU 3abonedanutl. BozmoosicHocmu
U nepcneKmuebl Memooos NPoQUIAKMUKY, mepanuu U 60CCMAaAHOBIEHUS
opeanuszma. 11o0xo0b1 k nogvlueHuIo I pekmusHocmu cucmembl
30pagooxpanenus.

Hngpexkyuonnwvie 3ab01esanusn u ux npoguiakmuka

Ungpexyuonnsie 3abonesanus u ux 6o3oyoumenu. Cnocobwl nepedaiu
UHGEKYUOHHBIX 3A001e8aHULL U COYUATIbHBLE PaKmMOpbl, cnocobcmeayioujue ux
pacnpocmpanenuro. Ummynnas cucmema u npunyunst ee pabomot. Ocobennocmu
@DYHKYUOHUPOBAHUSA UMMYHUMemMA ) pasHbIX epynn Hacenerus. Cnocodul
npoguiaxmuxu uH@exyuonnvlx 3abonesanuti. Baxyunayus. Hanpasenennocmo
MeOUYUHCKUX npenapamos 0Jis1 6opbObl ¢ UHPEKYUOHHBIMU 3a001e8AHUAMU.
IIpobaema pazeumus ycmouuusocmu 8030youmeinetl 3a001e6aHUI.
Medsicoynapoonvie npoecpammsl no bopvoe ¢ UHGeKYUOHHBIMU 3A001e8AHUAMU.
Hayka o npasunvnom numanuu

Memabonusm, kax obmeH 8eujecmeom u sHepaueli Ha ypogHe Op2aHu3Ma.
Ipunyuner ynxyuonuposanusa nuwjeeapumenvHou cucmemsl. Kauecmeo
NPOOYKIMO8 NUMAHUSL C MOYKU 3PEHUsL IHEPLeMUYeCKOU YEHHOCTU U COOePIHCAHUSL
NONE3HbIX U 8PEOHbIX ewjecms 3Hauenue coOananHcupo8anHo20 numanus OJisl
noooepaicanus 300posvs. Iluwesvie 0obasku. nonesnsvie c80UCMBEA U NOOOUHbIE
aghgpexmol ux ucnonrvzosanus. [uemsi u 0CoO6EHHOCMU UX NPUMEHEHUSL.

Jemoncmpayuu. Tabnuiiel, BUugeodparMeHThl U ciaiasl mo TeMe: CkeeT yeaoBeKa.
Mynsix «Topc denoeka». Mogens monekyibl JIHK. Moaenu riasa, yxa, moyku,
HEPBHOW CHUCTEMBI 4YenoBeka, Koxu. Ckener uenmoBeka. M3mepeHue mysibca,
JABJICHHMS], OCTPOTHI 3pEHUS, TEMIIEPATYPHI TENA.

Komnekuu: BUTaMUHHBIX IPENapaToB, MEAULIMHCKAX TOPMOHAIBHBIX MPENAPATOB,
JIEKapCTBEHHBIX (POPM PA3JIMYHOTO arperaTHOr0 COCTOSIHUS, JIEKAPCTBEHHBIX (HOPM
Pa3IMYHOTO CIEKTpa ACUCTBUA. bUypeToBas U KCaHTONPOTEUHOBAsS PEAKLIUM IS
npernapara UHCynIuHa. [lopTpeTsl BhIAAIOMMXCS YUYEHBIX, BHECIIMX 3HAYUTEIIbHBIN
kian B papmakosioruro. PocTomeTp, MEAMIIMHCKHE BECHI, CIIUPOMETP, PTYTHBIA 1
AJEKTPOHHBIN TEPMOMETPBL, TOHOMETPHI PA3JIMYHBIX BUAOB, Ja3€pHAs yKa3Ka
Jlabopamopnvie onvimol.

1. N3yyeHne MHCTPYKIMU IO NPUMEHEHUIO AIllTEUHBIX IPENAPATOB BUTAMUHOB.
Onpenenenue pH pactBopa Butamuna C. 2. Onpenenenue pH cpenbsl pactBopa
acrpuHa

llpakmuueckas paboma Ne 5. Hccnedosanue nponopyuonanvHocmu

CcOOCMBEHHO20 payuoHa NUManus, NPO8ePKa coOOMEemcmeaus Maccobl meia
803PACMHOU HOPME.



Ilpakmuueckas paboma Ne 6. Unmepnpemayus pe3yibmamos 0owe2o aHaiusa
KpPOBU U MOYU.

lIpakmuueckas paboma Ne 7. O1ieHKa UHIUBUYATIBHOTO YPOBHSI 3JJ0POBBA.
Ilpaxmuuecxas paboma Ne 8. OnieHKa OMOJIOTHYECKOTO BO3pacTa

Tema 5. CoBpemMeHHOe ecTeCTBO3HAHME HA CiIyK0e YyesioBeka (22 v)
Inemenmapuvt au Inemenmapnvie wacmuywvt? IloHsiTHE 0 (PU3MKE BBICOKUX
SHEpPruil. JIMHEWHBIM YCKOPUTEINb 3JIEMEHTAPHBIX YACTHLL, aAPOHHBIN KOJUIAUIEP.
Jlenenve aTtoMHOIO siapa: MPOTOHBI, HEUTPOHBI. DyHIAMEHTAIBHBIE YACTHILIL:
JAenTOHbI U KBapku. PoToHBI. b0O30HBI. AHTHYACTULIBI.

bonvwon adpounstii konnaiidep.  MOHTaX W yCTaHOBKA OOJBIIOTO aApOHHOTO
kosnauaepa. [IpuHoun nevicteus kosmnauaepa. lIpouncxoxxnenne maccsl. bo3on
Xwurrca. [Ipoucxoxaenue BeeneHHoil. AHTUMMUD.

Dnepzemuxka u Inepeocoepercenue

IIpobnemst snepeoobecneyenus: HayUOHAIbHblE, PECUOHATbHbIE, IOKATIbHBIE.
3axonwvl coxpanenus maccol u dHepauu. Ilpakmuueckoe npumenenue 3aKoHo08
coxpaHnenus. Buowi onepeuu. Césa3b maccol u sHepeuu. nekmpoanepausi u cnocoowsl
ee nonyyenus [lonydeHne 3JIEKTPUYECKOIO TOKA C HOMOILBIO AJIEKTPOreHEPATOPA.
Herpaauumonnas suepretuka. Tennosvle u euoposnekmpocmanyuu. OCHOBHBIE
MOHSATHSI aTOMHOM HEPreTUKU. PanmoakTMBHOCTh. flnepHble peakiyu. ATOMHAas
cTaHuus U npuHIUI ee pabotbl. ADC Ha ObICTPBIX HEUTpOHAX. Pannon3oTonHeie
tepmodniekrpudeckue reneparopsl (PUTEI ), mpuniun ux netictBus. O6nactu
NPUMEHEHUSI AaTOMHOM SHEPIETUKU. S0epHas sHepeemuKka u nepcnekmueul ee
UCNOIb308aHUS. DHepeonompebieHue u dHep2odIhhekmugHocme.
Ilpooosonscmeennasn npoodaema u nymu ee peuwienus. I'eorpadus rojioma u ero
npuuuHbl. OCHOBHBIE HaNpaBjeHUs B pelieHuu [IpogoBoabCTBEHHON POOIIEMBI:

- HUCIOJNIb30BaHWE XMMHYECKUX BellecTB (yIOOpeHHUs, pPEeryisiTopel pocTpa,
(bhepOMOHBI, TIECTUITUIBI, PETICIIICHTHI );

- CO3JaHUE HCKYCCTBEHHBIX MPOAYKTOB IUTAHUS; - METOAbl CO3JaHUsA
BBICOKOIIPOU3BOJAUTENBHBIX COPTOB PACTEHUI U MOPOJI ) KUBOTHBIX.

OcHogbl buomexno02uu

[ToHsiTHE OMOTEXHOJIOTUH, KaK MPOU3BOIUTEIBLHOMN CHIIBI OOIIECTBA,
UCIIOJIb3YIONICH JKUBbIE OPTaHU3MbI U OMOJIOTUYECKHE MPOIIECCH B IPOU3BOICTBE.
Tpu sTana craHOBIIEHUS U Pa3BUTHsI OMTEXHOJIOTHU: PAHHSS, HOBAasl M HOBEHIIIAsL.
Tpaouyuonnas buomexnono2us: NPoOU380OCMBE0 NPOOYKMO8 NUMAHUS,
nepepabomka omx0008. Monexynapuas ouomexuonozusi. Cmpykmypa u QyHKyus
HyKneunogvix kuciom. Cunmes benxa. Knemounas unocenepus. I ennas mepanus.
IIpumenenue buomexuono2uu 8 30pagooXpaHenul, CenbCKOM X03UcCmee U oxpane
okpyarcaroujeti cpeosl. I ennas umxenepus. [ enHoMoanpuIpoBaHHbIE
OpraHu3Mbl U TPACHCIE€HHbIE TPOAYKThI. KiletouHas nHxxenepus. KiionnpoBanue.
OMOpHOHaNIbHBIE U CTBOJIOBBIE KJIETKU. buosornueckas mHxKeHepus, KaKk METO]l
UCIOJIb30BAaHUSI MUKPOOPTaHU3MOB B KadecTBE OMOPEaKTOpOB UIsl MOJy4YEHUS
MPOMBIIUICHHOW  NpoAyKuuu. (OCHOBHBIE  HANpPAaBICHUS  UCIIOJIb30BaHUS
dbepmeHTaTUBHBIX MpolieccoB. MMMoOumimn3oBanubie hepMeHThl. Mupogoti pwinok
ouomexnonozuu. Ilepcnexmugvl pazeumus poCCutickozo cecmenmad.



Hanomexnonozuu u ux npunoicenue

Hanouacmuywl 6 scueoti u Hedcusol npupooe: pasmepvl, mMunvl CMPYKmMypol,
@yHryuonanvras sHauumocmo. OcobeHHoOCmU YU3ULECKUX U XUMUYECKUX CBOUCME
Hanouacmuy. Camoopeanusayus. Memoowvl nonyuenus uanouacmuy. Memoowi
usyuenusi Hanomamepuanos. Koncmpyuposanue nanomamepuanos. Hoevie
MexHoNI02UulY, CmpoAwUecs: HaA UCNOIb306AHUU HAHOYACMUY U Mamepuanos,
nonyuaemvlx u3 Hux. IIoHSTHE O HAHOTEXHOJIOTMM, KaK YIPaBISIEMOM CHUHTE3€
MOJICKYJIIPHBIX CTPYKTYp. /[Ba moaxona B HAHOTEXHOJIOTHH: «CBEPXY BHH3» W
«CHHM3y BBepx». MonekyIsipHbIA CcUHTE3 M camocbopka. HaHockommnueckoe
BBIDAIIUBAHNE KPUCTAUIOB W TOJUMEPU3HIMSA. YTIEPOJIHbIE HAHOTPYOKHU.
CuHepreTuka. Bausnue HAHOMEXHOIO2UL HA pa3GumMue mexHuku. IKoI02UudecKull
Acnexkm HAHOMexHOJI02UL.

@u3uka u 6vrm. HarpeBaTelbHbIE U OCBETHTENbHBIE NPUOOPHL. PazHOBHIHOCTH
JaMIl: HaKaJIMBaHUs, TaJIOT€HHBIE, IIOMUHECIIEHTHBIE, CBETOUO IHBIE.
MuxkpoBosiHoBas nieub (CBY-neusb) u npuHIUI ee paboThI.
Kunkokpucraminuyeckue 3KpaHbl M JUCIUIEH, UX YCTPOMCTBO. ODIEKTPOHHBIN
tepmomeTp. JlomamHue poOoThl. PamuonepenaTyuku W paaMONPUEMHUKH.
[IpyHIMNIUaIbHOE YCTPONCTBO TeJeBU30opa U TeneBuaeHus. CIyTHUKOBas H
COTOBAs CBSI3b.

Xumusa u 6vrm. Morone U yuctiaue cpeAcTBa. I[IOBEpXHOCTHO - aKTHUBHbBIE
BemectBa (IIAB). OrOenuBarenu: XMMUYECKHE W ONTHYCCKHE. MHCEKTHIHMIBI -
cpenctBa uisi OOpbOBI ¢ HACEKOMBIMU. XHMHYECKHE CpPEICTBA TUTHUEHBI U
KocMeTukH. [IumeBsie 100aBKH, MX MAPKUPOBKA.

Cunepzemuka.

[lonsiTue O CcHHEpPreTMKE U CaMOOpPraHM3aIlMM OTKPBITHIX cucteM. OOmiue
MPUHITUIIEI CUHEpreTuku. Touka Oudypkanuu u aTTpakT. Poiib cCHHEpreTHKH s
U3Y4YeHUsI  NPUPOJHBIX U COLMAIbHBIX  sBieHHH.  CTpyKTypupOBaHUE
MaTepUaIbHOIO MUPA U €r0 U3YYEHHUE CIEIUATbHBIMU pa3ieaMu (PU3UKU.

DopMBbI IBHXKEHUS] MATEPUH.

Ecmecmeo3nanue u uckyccmeo. 30510TO€ CE€YEHHE W €ro HCMOJIb30BAHHE B
MIPOU3BEICHUSAX APXUTEKTYPHI, KUBOMUCH, CKYIbNTYphl. IlocimenoBaTenbHOCTD
dubdboHayuH, ee MPUMEHEHUE B UCKYCCTBE. PacipocTpaHeHHOCTh MpaBuiia 30J10TOTO
CeYeHHUsl U TMocienoBareabHOCTH PuOOHay4M B KMBOW mpupone. buonuka u
apxuTeKTypa. B3auMOnpoHUKHOBEHHE €CTECTBO3HAHMSI U UCKYCCTBA.
Llemoncmpayuu.

Tabmupsl, BuaeodparMentsl u poTorpaduu mno reme.

[Toptpersr:  JIxx. YenBuka, II. Xwurrca, JI.M. Jlenepmana, M. ®apanen,
A.A.bekkepens, M. Cxnanosckad-Kropu, JI. Meitthep, O. ['ann

Jlabopamopuvie onvimul. 1. I3MepeHne nmapaMeTpoB KUCTU PYKH

lpaxmuuecxas paboma Ne 9. I3yuenue siBJCHUS dJIEKTPOMArHUTHOW UHAYKITUU.
llpakxmuuecxkass paboma Ne 0. V3yueHuwe 30J0TOTO CEUEHHUs] Ha Pa3IMUYHBIX
00BbeKTax.

Tema 6. Bkiiag coBpeMeHHbIX YueHbIX B (popmupoBanue EHKM (4 yaca)



N3yuenne Owmorpadum COBpEMEHHBIX POCCHMCKMX Yy4eHbIX. OTleHKa BKJIaaa
COBpPEMEHHBIX poccuiickux ydeHbix B dopmupoBanue EHKM. Ilocnennue
OTKPBITHA B 00JIACTH €CTECTBEHHBIX HAYK.

TeMaTn4yeckoe IVIAHKPOBAHNE C YKA3aHHEM KOJHYECTBA 4YaCOB, OTBOJAUMbIX
Ha 0CBOE€HHE KaK10M TEMBbI.

10 kaacc.

/o

HanmenoBanune
pasnena u TeMm

KomngecTBo
4acoB

Bun yueOHO# 1eSTenpHOCTH YaeHHKa

IInanupyemslie
CPOKH/TIEpHOIBI
N3yYCHHS

(Mecsin/9eTBepTh)

BBenenne

CEeHTSA0Pb

Bgenenue B
€CTECTBO3HAHUE

IToctaBuTh 1IETh TO3HATH HOBBIW MPEAMET Ha
OCHOBE COOTHECEHHUSI TOTO, YTO YK€ U3BECTHO U
YCBOCHO TI0 YaCTHBIM YYCOHBIM TUCIIMIUTHHAM
B KypCE€ OCHOBHOM IIIKOJIBI, U TOTO, YTO €I
HEHM3BECTHO.

XapaKkTepru30BaTh MHOTOTPAaHHOCTb
B3aMMOOTHOIIICHHUH YeTOBEeKa U TPUPOJIBL.
PackprIiBaTh pOJIb €CTECTBO3SHAHUS B
MHPOBO33PEHUH COBPEMEHHOTO YEJIOBEKa.
COOTHOCHUTP BIHMSIHHE TIPUPOJIEI C
pe3yJibTaTaMu TBOPYECKOTO BJIOXHOBEHUS

LleHTeJleﬁ HCKYCCTBA B €Ir0 pas3jIMYHbIX cq)epax.

EctecTBO3HAHME —
CANHCTBO HAYK O

OpUpo/JIe

PackpriBaTh TUANIEKTUKY €CTECTBO3HAHMUSA (BCE
€CTECTBCHHEIC HAYKH SBIISIOTCS PE3yIbTaTOM
T epeHIHAIIIN CUCTEMBI €MHBIX
MIEPBOHAYAILHBIX 3HAHUI O MPUPOIE, U,
HA00OPOT, CHHTE3 ECTECTBCHHOHAYYHBIX
3HAHHUW YaCTHBIX HAYK B €IUHYIO CUCTEMY
MHPOBO33PEHU).

OnpenensiTh BXKHEHIINE TOHATHS U
XapaKTepU30BaTh CTAHOBJICHUE (DUBUKH, XUMHHU
1 OHOJIOTHH TI0 KYPCY OCHOBHOM IIIKOJIBI

Kondepenmus mo

TEMC!

«EcrecTBO3HAHNE —
C€ANHCTBO HAYK O

IPUPOAE»

CaMOCTOSATENBEHO BEIIEISTE M POPMYITHPOBATH
MIO3HABATENIbHBIC TICITH; BECTH TIOMCK H
MOJY4aTh HEOOXOUMYIO UH(POPMALIUIO;
MPUMEHSTH METOIbI HH)OPMAIIMOHHOTO
MOWCKA, B TOM YHCIIE C TIOMOIIBIO
KOMIIBIOTEPHBIX CPEICTB;

CTPYKTYPHPOBAaTh 3HAHUS; OCO3HAHHO U
TIPOM3BOJIFHO CTPOUTH PEUEBOC BHICKA3BIBAHUE
B YCTHOH M MUCHMEHHOW (hopMax;

CIIyIIaTh U BCTYIATh B AUAJIOT, y4aCTBOBATh B
KOJUIEKTUBHOM OOCYKJCHHUH MPOoOIeM,
HWHTETPHUPOBATHCA B TPYIITYy CBEPCTHUKOB U
CTPOWTH MIPOTYKTUBHOE B3aNMO/ICHCTBHE 1
COTPYAHUYECTBO CO CBEPCTHUKAMHU U
B3pPOCIIBIMUY;

TUTAHUPOBATH YU4EOHOE COTPYAHUIECTBO C
YYUTENIEM U CBEPCTHUKAMH.




I EctecTBO3HaHMe M 16 CeHTA0pS -
MeTOJbI MO3HAHMSA OKTA0pH
MHpa

5 Hctopus nzyuenus 1 OnpenensaTh BAKHEUITHE dTAIbl Pa3BUTHS
npuposst. [Tporpecc €CTECTBEHHBIX HaYK;

B €CTECTBEHHBIX OueHnBaTH PONb IpOrpecca B Pa3BUTHH

HayKax | €To BKJIaJ B LUBUIIM3AIMHY; CIYIIATh U BCTYNATh B JUAJIOT CO
pas3BuTHE CBEPCTHUKAMH H yIHUTEIEM

IIMBHJIM3AUH

6 OMnupudeckuit 1 XapaxkTepu30BaTh SIMIUPUIECKUN YPOBHEHD
YPOBEHb HAY4HOTO Hay4YHOT'O ITO3HAaHHS U €r0 COCTaBIISIONIE:
TMIO3HAHUS Ha0JI0IeHue, SKCIIEpHIMEHT, TUIIOTE3a,

MOJICTIMPOBaHHE.

MonenupoBars, T.e. IpeoOpa3OBLIBATH OOBEKT
MO3HAHUS U3 TyBCTBEHHOH ()OPMBI B MOJEIb,
T7ie BBIJICJICHBI CYIIECTBEHHBIC XaPAKTEPUCTUKI
00beKTa, 1 mpeodpa3oBaTh MOJCIH C IEIBI0
BBISIBJICHUSI OOIMX 3aKOHOB.

OmneprpoBaTh pa3INnIHBIMU MOJICISIMA
€CTECTBEHHO — HAYYHBIX JUCLUIUIAH U1 UX
TIO3HAHMSI.

7 IIpaxTuyeckas 1 [IpoBOANTH HKCIIEPUMEHT € COOJIIOICHUEM
pabota Nel TEXHUKH 0€30MacCHOCTH, HAOII0OaTh 3a HHUM,
«OMnmpHryecKoe (pMKCHpOBaTh pe3yIbTaThl U HHTEPIPETUPOBATD
MO3HAHHKE B ux;

W3y4YEeHUH
€CTECTBO3HAHUSI»

8 Ipaxmuueckas 1 CrpouTh MOJIENTH MOJIEKYJI OPraHUYECKUX
paboma Ne2. COCIMHEHUH M YCTaHABJIMBATh 3aBHCHMOCTH HX
Tloctpoenue CBOWCTB OT CTPOCHHUSI Ha MPUMEPE U30MEPOB
MPOCTPAHCTBEHHBIX Oyrana
MoAenei
HEOPTaHMYECKUX U
OPTaHUIECKUX
COEIMHEHUH B
COIIOCTABJIEHUH C HX
cBoiicTBamMH.

9 Teoperuueckuit 1 XapakTepu3oBaTh TEOPETUUYECKUN YPOBEHb
YPOBEHb HAYYHOTO Hay4YHOT'O ITO3HAHUS U €r0 COCTABIISIOLIHE.
MO3HAHUS WnroctpupoBath 3TOT ypOBEHb HAYYHOTO

MIO3HAHMS IPIMEPAMH CTAHOBJICHHSI HAYIHBIX
Teopuil B QU3HKE, XUMUHU ¥ OUOJIOTHH.
CpaBHHBATH MEXKAY CO00i1 YpOBHH ITO3HAHUSA U
MOJICTTMPOBAHNE HA KaKIOM YPOBHE.

10 CemuHAp 10 TEME 1 CoBepIIeHCTBOBATH KOMMYHUKATHBHYIO
"TeopeTndaecKuii KOMIIETEHTHOCTb B IIPOLIECCE BBICTYTIICHHS
YPOBEHb HAY4HOTO nepeJ1 OJHOKJIACCHUKAaMH, OTCTauBaHUS U
no3HaHus" 000CHOBaHHOCTH OOCTBEHHOW TOYKH 3pEHHUS

YBa)KEHUS] K MHEHUIO OIIIOHEHTA ITPH
00CY>XIIEHIH BOIIPOCOB CEMHHApa U COOOIICHUH
(coOCTBEHHOTO U OJHOKJIACCHHUKOB).

11 S3b1K 1 Ha3zbiBaTh :KMBOTHBIX U paCTEHUS B
€CTECTBO3HAHUSL. COOTBETCTBHH C IIPaBIIIaMH OMHApHON
buonorus . HOMEHKJIATypBHI.

PackpeiBaTh BKIaZ OMOJIOTHYECKOTO SI3BIKA B
€CTECTBEHHOHAYYHBIH S3bIK U €70
0O0IIeKyIbTypHOE 3HAUCHHE.

12 31K 1 HazpiBaTh HEOpraHUYECKUE BEIIECTBA PA3HBIX
€CTECTBO3HAHUS. KJIaCCOB B COOTBETCTBHH C TIPaBUIAMHU
Xumust. xuMuueckoit HomeHknaTyps! MIOITAK.




PackpbiBaTh BKJIaJ] XMMHYECKOTO SI3bIKa B
€CTECTBEHHOHAYYHBIH SA3BIK U €T0
00IIeKyIbTypHOE 3HAUCHHE.

13 A3k XapakTepu30BaTh OCHOBHBIE M POU3BOJIHBIC
€CTECTBO3HAHUSI. eANHUIIB! m3MepeHns pu3ndeckux senmaud CU.
dusuka. PackpbITh BKIaa (U3HYECKOTO SA3bIKA B

€CTECTBEHHOHAYYHBIH S3BIK M €T0
00IIEeKyIbTypHOE 3HAUCHHE.

YcraHaBiIMBaTh COOTBETCTBUE MEMKILY
CTapUHHBIMH PYCCKHMH CIUHUIIAMA U
¢/IMHALIAMU U3MEpEHUs (U3MYECKUX BETMYUH
HEKOTOpHhIX cTpaH u CU.

14 EctectBenHO- XapaxkTepu30BaTh U KOHKPETU3UPOBATh
HAYYHBIC TOHSTHUS, B)XHEHIIINE KATErOp1UH TEOPUH MO3HAHHUS:
3aKOHBI U TEOPHH. MOHSTHUS, 3aKOHBI, TEOPHH, - HA OCHOBE

MaTepHaja OCHOBHOM IIKOJKI IO (pr3HKe,
XIUMHH ¥ OMOJIOTHH

15 EcrectBenHO- XapakTepu30BaTh Ha OCHOBE JACTYKIIUU 00IIee
HayJYHas KapThHa MPEICTaBICHNE O HayYHOU KapTHHE MHUPA,
MHpa. YaCTHOE — O €CTECTBEHHOHAYYHOI KapTHHE

MHpa ¥ SAUHUTHOE — O TIPEAMETHON KapTHHE
MUpa.

PackpsiBath cTpyktypy EHKM 1 B3aumocBsi3b
ee yacTel Ha KOHKPETHBIX pUMepax M3
(U3MKY, XUMUU 1 OUOJIOTHH.
XapakrepusoBaTs 3Bostonuo EHKM..
KoHkpeTn3upoBaTh MPUHIUIIBL, OTPAKAIOIIHE
B3aNMOCBS3b (PyHIaMEHTaIbHBIX TEOPUi HE
TOJIFKO Ha €CTECTBEHHOHAYYHOM, HO M Ha
TYMaHUTAPHOM y9eOHOM MaTepHale.

16 Mupsl, B KOTOPBIX KnaccuduimpoBats oKpy>Karommii MUp Ha

MBI KHBEM Mera-, MaKpo- ¥ MEKPOMHPHI (B TOM YHCIIE U
HaHOMHD).
Jloka3pIBaTh OTHOCHTEIHHOCTD 3TOU
Kiaccu(uKaImy.
XapakTepu30BaTh 3BOJIIOLMIO PA3TMYHBIX
npuOOPOB /ISt U3yUYESHUS] MUPOB.
OnuchIBaTh MOJIEKYJISIPHOE Paclo3HaBaHUE U
€ro 3HaueHHE B MIPUPOJIE U )KU3HH YEJIOBEKA.
[IporHo3upoBats napamMeTpbl 1 BO3MOXHOCTH
KOMIIBIOTEPOB OYAYIIEro.

17 IIpakTudeckas TIpoBOIUTE SKCTIEPUMEHT C COOITIOIEHUEM
pabota Ne3 TEXHUKH 0€30IMaCHOCTH, HAOIr0daTh 32 HUM,
«Habmonenne 3a OIICHUBATh PE3yJbTAT
TOpSIIIEH CBeYe»

18 TIpakTudeckas
pabota Ne4
«Hab:ronenne 3a
U3MEHEHHEM
COCTOSIHHS JIBJIA)

19 O06001eHne 3HaHui O06001aTh OCHOBHBIE CBE/ICHHS 110 KOHKPETHOH
0 TeMe mpoOJIeMaTHKe, BEIICISTh U XapaKTePU30BaTh
«EcrecTBo3HaHME N B)KHEHIIINE TTOHATHS, 3aKOHBI I TEOPUH
METO/IbI TIO3HAHUS
MHpa»

20 KonTponsHas padora AHanM3upoBaTh COOCTBEHHBIC TOCTHKCHHS B
Nel mo teme: [I03HAHUM €CTECTBO3HAHUS U METOJOB €r0
«EcTecTBo3HaHME U MO3HAHUS. AHAIIM3UPOBATH PE3yIBTATHI
METOMBI TIO3HAHUS KOHTPOJBHOM pabOThI U MyTeH NOCTIKEHUS
MHpa» JKEJIAeMOTO YPOBHS YCHEITHOCTH.

I Meramup OKT0pB -

OcBoeHHne KOCMOCA

Hos6pb




U €ro poJib B JKU3HHU
yeJ10BeUeCTBa

21 OcBoenne kocMocau | 1 OnuceIBaTh XpOHOJIOTHIO OCBOGHUST KOCMOCA.
€ro0 POJIb B XKHU3HU OmueHNBaTh PONb U3Y4IEHHUSI KOCMHUYECKOTO
YeJIOBEUECTBA IPOCTPAHCTBA [JIsl YEIOBEYECTBA. .

22 Bxian 1 OrneHnBaTh BKJIAJ] OTCUYECTBEHHON HAYKH B
OTE4ECTBEHHOH pa3BUTHE KOCMOJIOTHH. AHAIN3UPOBATH BKIIAJ
HayKH B Pa3BUTHE OTEYECTBEHHBIX YUCHBIX B MUPOBYIO
KOCMOJIOTHH KOCMOHABTHKY

23 AcCTpOHOMUS KaK 1 XapakTepu30BaTh XPOHOJOTHIO
Hay4HBIH (QyHIaMEHT ACTPOHOMHMYECKHUX TIPEJICTABICHUH U OTKPBHITHH
OCBOEHHUS Ha OCHOBE JBOJIFOLIUY NIPEJICTABICHUH O
KOCMHMYECKOI0 cucTeMax MHUpa: TeOLeHTPUIECKOi],
IIPOCTPAHCTBA. AHTPOIIOLIEHTPUYECKOI]; FeIMOLIEHTPUUECKOIL..

24 - | Bcenennas: Teopus 2 OnuceiBaTh U3MEHsIONIYIOCA Beenennyto Ha

25 BO3HUKHOBEHUS, ocHoBe (puznueckol aprymeHTanuu (padoTsl A.
CTPYKTYypa, COCTaB, Olinmreiina, A. ®puamana, K. lomnepa, B.
JBOJTFOITHSL. Crudepa u 2. Xab6ma) u Teopuu bombimoro

B3pbIBA. XapaKTepH30BaTb OCHOBHBIC
CTPYKTYpHBIE 3JIEMEHTHI BeeneHHo.
Hcnions30BaTh OCHOBHBIE ACTPOHOMUYECKHE
€IMHMIIBI PACCTOSHUA. AHAIN3UPOBATH
HEKOTOpbIE Ha3BaHUsI CTPYKTYPHBIX SJIEMEHTOB
Bcenennoii.

26 | Pakeronocuteny, 1 XapaxkTepu30BaTh 3HAUCHUE PAKETOHOCUTEINEH,
UCKYCCTBEHHBIE MCKYCCTBEHHBIX CITyTHHKOB, OPOUTAIBHBIX
CITyTHUKH, CTaHIIMH, IUIAHETOXO0/10B, .MEKIUIAHETHBIX
opOuTanbHBIC ABTOMATHYECKHUX CTAHIMH B Pa3BUTUH
CTaHIIMH, npejcTaBiaeHuit o kocMoce. ONUCHIBATh
TUIAHETOXO/IBL. OCHOBHBIC XapaKTEPUCTUKH PAKETOHOCHUTEINEH,

HCKYCCTBEHHBIX CITyTHHKOB, OpOUTAIBHBIX
CTaHIWH, IUIAHETOXO0I0B, MEKILTAHETHBIX
ABTOMATHUYECKHUX CTAHIHH.

27 Hcnone3oBanne 1 OreHnBaTh 3HAYEHHUE CITyTHUKOBBIX CHCTEM B
CITyTHUKOBBIX pa3BuTHH NHOOPMALMOHHBIX TEXHOIOTHI.
cucTeM B cepe
MH()OPMALIMOHHBIX
TEXHOJIOTHH.

28 CoBpeMeHHEbIE 2 OrneHrBaTh 3HAUCHHE HAYYHO —

Hay4HO- UCCIIEI0BATEIbCKUX IPOTPaMM B IPOLECCE
UCCIIeI0BaTeIbCKHE U3y4eHHs KOCMOCa.

MpOTPaMMBI IO

U3Y9IEHUIO KOCMOCA U

UX 3Ha4YCHHE.

29 IIpobnemsr, 1 OrneHuBaTh BKJIaJ MEPOBOTO COOOIIECTBA B
CBSI3aHHBIE C BOIIPOCHI OCBOCHUSI KOCMHUYECKOTO
OCBOCHHEM KOCMOCa, MPOCTPAHCTBA. AHAIM3UPOBATH POOIEMBI,

U ITyTH UX PEIICHHUSL. CBSI3aHHBIE C OCBOEHHEM KOCMOCA.
MexnyHapoaHoe
COTPYAHUYECTBO

v O06o0m0ukn 3emin: 12 Hos6ps -
Jurocdepa, JlexaOpb
ruapocdepa,
aTtMocdepa

30 — | Crpoenue 3emmu. 2 XapakTepu30BaTh BHyTPEHHE CTPOCHUE 3eMIIU

31 Jlutocdepa. U XUMHUECKUI cocTaB ee yacTeil.

OnuckIBaTh CTPOCHUE H COCTAB JTUTOCHEPHI U
yCTaHaBJIMBATh IPUYNHHO-CIIEICTBEHHBIEC CBS3H
MEXIy HapyIIeHUEM €€ CTPYKTYPHI U
MPUPOAHBIMH KaTaKITH3MaMHU

CootHOCHUTH Oamel 3emiterTpsicernst o [lkane
Puxtepa u ero nocieacTBus




32

IIpaxTuyeckas
pabota Ne5
«3yueHue
KOJUICKIIMH TOPHBIX
Opoa»

IIpoBOUTH SKCIIEPUMEHT C COOIIOICHUEM
TEXHUKH 0€30IMacCHOCTH, HAOIr0AaTh 32 HUM,
(uKcHpOBaTh pe3ysIbTaThl U HHTEPIPETUPOBATH
uX.

33

T'mapocdepa.
OKkeaHbl 1 MOPSI.

XapakTepu3oBaTh COCTaB TUAPOChHEPH U

KpYTrOBOPOT BOJBI.

KiaccudumupoBatb MOPS 10 pa3TuIHBIM

MpU3HAKAM.

OpHUEHTHPOBATHCS B BBIAAIOIIMXCS
MPOU3BEICHUSIX U300PA3UTEIBHOTO UCKYCCTBA,
MY3BIKH U JTUTEPATYPHI, CBA3AHHBIX C MOPCKOU
TEMAaTUKOM.

34

Bonp! okeanos u
MoOpeH.

XapakTepu3oBaTh COCTaB U CBOHCTBA
OKEaHUYECKON 1 MOPCKOW BOJIBI.
CBs3bIBaTh COJZICpKaHUE PUMECEH U
KOJIMYECTBEHHYIO XapaKTEPUCTUKY COJICHOCTH
BOJIBI — POMUJIIE, - C IIBETOM W CBOMCTBAMH
MOPCKOM BOJBI.
OreHUBaTHL MUPOBBIE 3aITaCHl 1
reorpauuecKoe MOJI0KCHUE TIPECHOI BOBI.
YcraHaBiauBaTh 3aBUCUMOCTD MEXI1Y MOPCKUMU
TEYECHHUSAMH M TUTIOM KJIMMaTa.
AHanu3upoBaTh MPUYUHBI IPUIMBOB U
OTJIUBOB.

35

Bonp! cymin.

XapakTepHu30BaTh Ha3eMHBIE U MOA3EMHbBIE
BOJIBI CYIITM ¥ TIOKA3bIBaTh OTHOCHTEIBHOCTD
TAKOTO JIeJICHHS Ha MIPIMEPE POTHUKOB,
reif3epoB 1 MHHEPAIHHBIX HCTOYHHUKOB.
Knaccudumuposars MUHEpaIbHBIE HCTOYHHUKH,
U OIICHWBATh NX 3HAYCHHE.

OnwchIBaTh KapcThl U HX XUMUYECKUE
AHTOHHMMEI — IIPOIIECCHI 00Pa30BaHUS
CTaJIAKTUTOB U CTaJIATMHUTOB.
YcraHaBiauBaTh 3aBUCUMOCTD MEXKIY
AQHOMAJIBHBIMU CBOWCTBAMH BOJIBI U
CYILECTBOBaHUEM >KM3HU HA 3eMJie, a TaKKe
(hopMUpOBaHHEM KJIMMATAa Ha IJIAHETE.

36

Atmocdepa. TTorona.

XapakTepHu30BaTh COCTaB aTMOC(EPHI, €€ YacTh
Y UX 3HAYCHHE B KHM3HU IJIAHETHI.
AHaIM3UpOBaTh NPUYMHBI 030HOBBIX JBIP U
MapHUKOBOTO () (HeKTa U IPOTHO3UPOBATH
MOCJIC/ICTBHS IAHHBIX SIBJICHUI.
YcraHaBaMBaTh MEXIPEJAMETHBIC CBS3H Ha
pUMeEpe TOHITHH «ITOTOJIa» U KIHMAT)

37

AtmochepHoe
nasienue. Berep.

Xapaktepu3oBaTh aTMOC(epHOE TaBICHUE,
[UKJIOHBI ¥ aHTHIUKIIOHBI, aTMOC(EpHBIC
($pOHTHL

OnuceIBaTh CI0COOBI U3MEPEHUS
aTMOC(EPHOTO JTaBICHHS;

Knaccuduiuporats BeTpa u OIICHUBATH
OTACHOCTh U TIOCIECTBUS CUIIbHBIX BETPOB:
Tali(hyHOB, yparaHoB, cMepUeH, TOpHAI0, OOPHI.
AHanu3upoBaTh CHIY BETpa B COOTBETCTBUU CO
mkanoit bogopra.

38

BrnaxnocTts Bo3ayxa.

XapakTepHu30BaTh BIAKHOCTh BO3/lyXa U ee
HOPMATHBBIL.

OnuceIBaTh H3MEPEHUE BIAKHOCTH aTMOC(EPhI
C TTOMOIIBIO THTPOMETPOB M IICHXPOMETPOB.
OleHUBATH BIIMSHUE BIAXKHOCTH HA KIIMMAT U
CaMOYyBCTBHE JIOJEH.




0O0600maTh NOIYYCHHBIC B OCHOBHOM IIKOJIC
cBeneHus 00 o0IaKax M ocagKax.
OpHEHTHPOBATHCS B BBIIAIOIIHXCS
TIPOU3BEICHUSAX N300Pa3UTEIFHOTO UCKYCCTRA,
MY3BIKH U JIUTEPATYPHI, CBI3AHHBIX C
TEMaTUKOH ypokKa.

39 IIpakTudeckas 1 TIpoBOIUTE SKCTIEPUMEHT C COOITIOICHUEM
pabota Ne6 TEXHUKH 0€30IMaCHOCTH, HAOIr0AaTh 32 HUM,
«3yuenue (bUKCUpPOBATh PE3YNIBTATHI U HHTEPIPETUPOBATH
mapaMeTpoB UX.

COCTOSIHUS BO3IlyXa B
KaOMHETE

40 O06o0meHme 1 0O06001IaTh OCHOBHEIC CBEICHUS 10
MaTepuaia KOHKPETHOM MPOOJIEMaTHKE, BBIACIATH U
«Meramup. XapaKTepU30BaTh BAXKHEHIIINE TOHATHS, 3aKOHBI
O6on0ukH 3eMITn» 1 TCOPHH.

41 KonTtponsHas padora | 1 TIpoBomuTh pedieKcuio COOCTBEHHBIX
No2 «Meramup. JIOCTUKEHUH B U3yUEHUH I€0JIOTMUECKUX
Ob6omoukn 3eMiH: obomouex 3emin.
mutocdepa, AHanmM3upoBaTh PE3yIbTATHl KOHTPOIBHOM
runpocdepa, paboTHI U BRICTPAaWBaTh IyTH JOCTHKCHUS
aTMocdepa JKEJIAEMOTO YPOBHS YCICITHOCTH.

\% Maxkpomup. Hayka | 23 Jexabps -
00 oKpy:xaoLei DdeBpaib
cpene. buocdepa.

42 ’Kuszns, cBoiicTBa 1 XapakTepu30BaTh NPU3HAKH XKUBOTO U
JKUBOT'O U KX JIOKa3bIBaTh MX OTHOCHTEIBHOCTh Ha MPUMEpax
OTHOCHUTEIILHOCTb. W3 HEX)KUBOW MPUPOJIEL, 4, CICIOBATEIBHO,

0000I11aTh COBOKYITHOCTh TAKUX MPU3HAKOB IIPU
OTIpeIeIeHUH KUBOTO.
OOBSICHITH TPH HaYaIa TEPMOJMHAMHKH.

43 IIpoucxoxaeHune 1 XapakTepu3oBaTh OCHOBHBIE TUIIOTE3HI
JKU3HH Ha 3emiie. MIPOMCXOXICHUS KU3HU Ha 3emiie. PackpriBaTh

OCHOBHBIE TTOJIOKEHHS MTPOUCXOKACHUS KUZHU
Ha 3emJIe COTIacHO KOoallepBaTHOI TEOpUH

A W.Onapuna - J[x. b. Xonneina.
YcTaHaBIMBATE IPUYUHHOCIICICTBEHHBIC CBSI3H,
CTPOUTBH JIOTHIECKYIO IIETh PACCYKICHUHA U
JIOKa3aTeNbCTB.

B3aumoelicTBOBaTh B rpyIine B Ipolecce
MOJIEMUYECKOTO BHICTYIUICHUS.

44 Xumuyeckuit coctaB | 1 Jloka3bIBaTh, 4YTO HA ATOMHOM (3JIEMEHTHOM)

KIICTKH. YPOBHE Pa3INYUi MEKITY XUMUUCCKOM
opraHu3alueil >KuBoi 1 HeXUBOM MPUPOABI HET
— 3THU Pa3iNYUs HAYMHAIOTCS HAa MOJICKYJISIPHOM
YpPOBHE, CIICIOBATCIBFHO, OH U SBJISACTCS
MIEPBEIM YPOBHEM OpPTaHU3AIIH KHBOKH
TIPUPOABIL.
XapakTepu30BaTh MaKpO- U MUKPOAJIEMEHTHI B
XUMHWYECKOH OpraHu3alny KU3HH.
OnpenensTe OeKH, JKUPBI, YTIEBOAB U
HYKJICHHOBBIEC KUCJIOTHI H XapaKTEePHU30BaTh MX
POJIB B KHU3HH KIIETKH.
DKCIIepUMEHTAITBFHO HICHTH(OUITUPOBATE OCITKU
U YTJICBOJIBL.

45 IIpaxTuyeckas 1 [IpoBOANTH HKCTIEPUMEHT € COOJIIOICHUEM
pabota Ne 7 TEXHUKH 0€30MacHOCTH, HAOII0aTh 3a HHUM,

«Pacno3HaBaHue




OpPTaHUYECKUX (bUKCUPOBATh PE3YNIBTATHl U HHTEPIPETUPOBATH

COEIMHEHUITY HX.

46 YpoBHH XapakTepu30BaTh YPOBHH OPTaHNU3AINH KU3HI
OpTaHU3AITNH KH3HH. Ha 3emJie Ha OCHOBE BaKHEHIIINX MMOHATHI

Kypca OCHOBHOM IIKOJHI (TKaHb, OPTaH,
CHCTEMa OPTaHOB, IOMYJISLHNS, BH).
AHanM3MpoBaTh CYIIECCTBEHHBIC IPU3HAKN
KaXXJIOTO YPOBHSIL.

47 TIpokapuoTs! u XapaxkTepu30BaTh J1Ba HAALAPCTBA KUBBIX

JYKapUOTHI OpPTaHU3MOB — MMPOKAPHOTHI M SYKAPUOTHI, - HA
OCHOBE 0COOEHHOCTEH CTPOCHHMS UX KIIETOK.
PackpriBaTh pojib OakTepHil B pUPOIC U
JKM3HHU 4eJIOBEKA Ha OCHOBE 0COOCHHOCTEN
CTPOCHUS M KU3HEICATCILHOCTH.
PackpriBaTh pOJIb IUAHOOAKTEPHIA B IPUPOJIC
Ha OCHOBE OCOOCHHOCTEH CTPOSHHS U
JKU3HE e TEIFHOCTH.
CpaBHHMBATh MPOKAPUOTHI U SYKAPHOTHI

48 IIpakTudeckas TIpoBOIUTE SKCTIEPUMEHT C COOITIOICHUEM
pabota Ne 8 TEXHUKH 0€30ITaCHOCTH, HAOIr0AaTh 32 HUM,
«3y4eHne cTpoeHHs (huKCHUpPOBaTh PE3yIBTATH U HTEPIIPETUPOBATH
PACTHTEIIEHOM U uX.

JKUBOTHOU KIICTKH»

49 IIpaxTudeckas
pabora Ne9
«3ydenue
MHUKPOCKOITMYECKOTO
CTPOCHUS )KUBOTHBIX
TKaHe»

50 Knerounas teopusi. XapakTepu30BaTh OCHOBHBIE TIOJIOKEHUS
TIpocreiimue. KJIETOYHOU TEOPUH.

Bupycsr. OnwuchIBaTh Ha OCHOBE CBEJCHHUN 110 ONOJIOTHH
W3 OCHOBHOM IIKOJIBI TPOCTEUIINX U BUPYCHI, a
TaKXKe WX 3HAUYCHHUE B MIPHUPOJE U )KU3HU
YeIroBeKa.

Pasnmuyath BUpYCHBIC U TPHOKOBBIC
3a00JICBaHMS Y€JI0BEKA U COOIOIATh MEPHI
NpoQUITAKTHKH.

51 IIpaxkTuyeckas [IpoBOANTH SKCTIIEPUMEHT € COOIIOICHUEM
pabota Ne 10. TEXHUKH 0€30MacHOCTH, HAOII01aTh 3a HHUM,
W3ydenue moBeneHus (bUKCUPOBATh PE3YNIBTATHI U HHTCPIPETUPOBATH
MIPOCTEHMIINX UX.

MPOCTEHIINX O] OnwuceIBaTh U OOBSCHATh ITOBEACHUE

MHKPOCKOIIOM B MPOCTEHIINX B 3aBUCHMOCTH OT XUMHIECKOTO

3aBHCHMOCTH OT cocTraBa BOIHOM CpEIIBL.

XUMHYECKOTO

COCTaBa BOJHOU

CpeJsl.

52 ITonsitue XapakTepHu30BaTh OHOJIOTHYECKYIOIBOIOIHIO
Ononornyeckon U €€ PU3HAKU.

IBOJIIOIHH. CpaBHHBATH TJIaBHBIC HATIPABJICHUS 3BOJIFOLIUU:
OHMOJIOTMYECKUI TPOTPECC U OMOIOTUICCKUMN
perpecc.

Bb1iessITh OCHOBHEBIE STAITbI SBOIOIUN
pacTeHUN U KUBOTHBIX.
OmnwuceIBaTh OCHOBHBIE ATAITbl aHTPOTIOTEHE3a.

53- | DBomonnoOHHAS YcTaHaBIMBATE NMPUYNHHOCIEICTBEHHBIE CBI3U

54 TEOpHsL. B CTPYKTYpE JapBHHH3MA.

XapaKkTepu30BaTh OCHOBHBIC MOJIOKCHUS
CHHTETUYECKON TEOPHH IBOJIOIHN.
OnuchIBaTh 3JIEMEHTAPHBIC IBOJIOIMOHHBIE
(axTOpHI (IBMKYIIHE CHIIBI) SBOJIIOIHH.




CpaBHHMBaTh MHKPO- ¥ MAKPOIBOIIOIHIO.
KnaccuduiupoBaTh U XapakTepru30BaTh BUIBI
00pBOEI 3a CyIIeCTBOBaHNE U (DOPMBI
€CTECTBEHHOT'O 0TOOpA.

55 CoBpeMeHHbIE XapakTepu30BaTh IKOJOTHUIO KaK HAYKYy
METOMBI OnwuchIBaTh HKOJIOTHUECKYIO CHCTEMY.

MO PIKAHUS AHaIM3UpOBaTh YPOBEHb CTAOMIBHOCTH
YCTOHYMBOCTH OmoreoneHo3a

OMOTeO1IeHO30B U

HCKYCCTBCHHBIX

IKOCHCTEM

56 ITumessie uemnu. OnuceIBaTh NUIIEBBIE HEMU U MULIEBbIE CETH.
DKkonorus. KnaccuduiupoBath KHUBBIX CYIIECTB
DKOoJIOTHYecKue 9KOCHCTEMBI 110 POJIM B MUILEBOM I[CTTH
(hakTopsLI. (poay1ieHThl, KOHCYMEHTBI U PEIYIICHTHI) U

TUIY TUTaHUS (ABTOTPOQEI U TETEPOTPOQEI).
I'paduueckn oToOpaxkaTh SKOJIOTHICSCKHE
TTUPAMHUJIBIL.

KiaccuunmpoBath sxoorndeckue GaKkTophl.

57 TIpaxkTuueckas TIpoBOIUTH SKCTIEPUMEHT C COOITIOICHUEM
pabota Ne 11. TEXHUKH 0€30MacCHOCTH, HAOII0IaTh 3a HHUM,
«3yuenue (bUKCUPOBATh PE3yNIBTATHI U HHTEPIPETUPOBATH
B3aUMOCBSI3CH B uX.

UCKYCCTBEHHOI
9KOCUCTEME —
aKBapuyme u
COCTAaBJIEHHE IIeTIEN
TTUTAHUS.

58 buocoepa. Xapaktepu3oBaTh Onochepy u ee rpaHullbl.
Hoocdepa. Beigensars orpannuanBaromye GakTopbl BepXHEi
Texnaochepa. 1 HIDKHEH TpaHuI] Onocgepsl.

OnwuchBaTh OCHOBHBIE MTOIXOIBI B YISHUH U O
ouocdepe.

AHaNM3UPOBATH PHUYUHBI, IOCICIACTBUS U
MpeJJIaraTh MyTH PEIICHUS TI00ATBHBIX
9KOJIOTHYECKUX MPOOIeM

59 CemuHap Ha TEMY: HaxonuTh ¢ momMo1ipio pa3inyuHbIX CPEJCTB,
«DKOJIOTHYCCKUE BBLJICJIATh, CTPYKTYPUPOBATh M TIPEJICTABISATH B
poOJIeMbl BUJIC TOTOBOTO MPOYKTa (COOOMIEHUS 1
COBPEMEHHOCTH) TIPE3EHTAINN) HeOOXOAUMYIO HH(POPMAIIHIO.

YcTaHaBIMBATE IPUYUHHOCIIEICTBEHHBIE CBSI3H,
CTPOWTBH JIOTHIECKYIO IIEITb PACCYKICHHHA 1
JIOKa3aTeNbCTB.

BzaumopelicTBoBaTh B IpyIIIie B Mpoiiecce
BBICTYILICHUSI.

60 IIpo6memsbl 0TX0I0B 3HaTh BUJIBI OTXOI0B.

Y 3arpsI3HCHUS AHaIM3UPOBATh UCTOYHHUKH 3arPsS3HCHUS
OKPYIKaIOIICH CPeIbl OKPYIKaIOIIeH Cpebl.

61 IIpaxTuyeckas [IpoBOANTH SKCTIEPUMEHT, (PUKCHPOBATH
pabora Ne 12. pe3yibTaThl U UHTEPIPETUPOBATH UX.
N3ydenne GBITOBBIX OrneHnBaTh 3HAYCHHUE YTHIN3AINN 1
oTXx0110B. PazpaboTka nepepadoTKH OBITOBBIX OTXOJIOB.

MIPOEKTa Pa3IeIbHOTO
cOopa mycopa.

62 B3anMocBs3b 3HAKOMSITCS C MTOHSITHHHBIM ammapaToM 1o
COCTOSIHUS JAaHHOM TeMaTHKe

Vmerb pa6OTaTL C pasziaTO4YHbIM MaTCprajIioOM




OKpYXarolien cpeablt
1 37I0pOBBS YEIOBEKA

63 O06o61enne 1 O060011aTh OCHOBHBIE CBEJICHUS TI0 KOHKPETHOM
MaTepHaia 1o TemMe npobJeMaTHKe, BEIICIATD U XapaKTePU30BaTh
«MaxkpoMup» Ba)XKHEHIIINE TIOHATHS, 3aKOHBI M TEOPHH.

64 KonTponsHas padora | 1 TIpoBomuTh pedeKcuio COOCTBEHHBIX
Ne3 JIOCTUKEHUHN B U3YUYEHUHU T'€OJIOTHYECKUX
«IIpoucxosxmenue obomouex 3emin.

JKU3HU Ha 3eMIre. AHaIM3UPOBATh PE3YBTATHl KOHTPOIBHOM
YpoBHHI paboTHI ¥ BEICTPAUBATh IYTH JOCTHIKCHHUS
OpTaHU3AIUH KU3HH. JKEJIAeMOT0 YPOBHS YCIICIITHOCTH.

OCHOBBI DKOJIOTHH.

DBOJIOIUOHHAS

TEOPUS

V1 Abnornyeckue 28 ®espais -
¢axropsl n Arpenb
MPHUCNOCO0JEHHOCTH
K HUM KMBBIX
OPraHu3MOB.

65- | Ocobennoctu 2 XapakTepu3oBaTh 0COOEHHOCTH KiIUMaTa

66 kmumata Poccunm. Poccuu u ee mpUpOTHBIX 30H.
30Ha apKTHYECKHIX YcTaHaBIMBATE B3AUMOCBSI3H MEKTY
MYCTBIHB, TYHIP U 0COOCHHOCTSIMY MPUPOIHBIX 30H U
JECOTYHP. MPUCTIOCOOICHHOCTHIO )KUBBIX OPTaHM3MOB K

YCIIOBHSIM OOUTAHUSI.

HaxoauTs ¢ MOMOIIBIO pa3TUYHBIX CPEIICTB,
BBIJICJIATh, CTPYKTYPHPOBATh U MPEICTABIATH B
BHUIe TOTOBOTO MIPOAYKTa (COOOIICHNS U
MIPEe3eHTAINH) HEOOXOUMYI0 HH(DOPMATIHIO.
BzaumoneiicTBoBaTh B TpyIIe B MpoIecce
BBICTYTUICHHS

67 IIpakTndeckas 1 TIpoBOIUTE SKCTIEPUMEHT C COOITIOICHUEM
pabota Nel3 TEXHUKH 0€30IMaCHOCTH, HAOIr0AaTh 32 HUM,
«3yuenne (huKCHpOBaTh PE3yNbTATH M HHTEPIPETHPOBATH
MPUCTIOCOOICHHOCTH UX.

OPraHU3MOB K cpeJie
0OUTaHU

68 OneKTpOMarHuTHast 1 XapakTepHu3oBaTh GU3NIECKYIO IPUPOTY CBETa
MPUPOJA CBETA (BOJTHOBBIE M KOPITYCKYJISIPHBIC CBOWCTBA).

OnuchIBaTh MIKATY AJICKTPOMArHUTHBIX BOJH
Jx.MaxkcBemna.

OrneHnBaTh 3HAYCHHUE KaXKIOTO U3 AUANIA30HOB
STOM IIKAaJIBI IS MPUPOIBI M KU3HM YEJIOBEKa.

69 OnTuieckue 1 XapakTepu30BaTh 3aKOHBI PACIIPOCTPAHCHHUS

CBOICTBa cBETa cBeTa (OTpaKEHUS U MPEIOMIICHHS) U
SKCIEPUMEHTAIBHO ITOITBEPKAATH UX.
AHaTM3UpOBaTh BIUSHUE (PAKTOPOB, BIHUSIOIINX
Ha MOKA3aTelb MPEITOMIICHUS.
Jloka3bIBaTh BOJIHOBYIO IPUPOAY CBETA.

70 IIpaxTuyeckas 1 [IpoBOANTH SKCTIEPUMEHT € COOJIIOICHUEM
pabota Nel4 TEXHUKH 0€30MacHOCTH, HAOII0OaTh 3a HHUM,
«3y4enue (bUKCUPOBATh PE3yNIBTATHl U HHTEPIPETUPOBATH
BOJTHOBBIX CBOWCTB UX.

CBETa»

71 Ceer n 1 PackpbIBaTh poiib cBeTa, Kak a0HOTHIECKOTO
MIPHUCIIOCOOTICHHOCTh (hakropa st poTOCHHTE3a U OpTaHHU3AINH
K HEMY >KHUBBIX OMOPUTMOB KHMBBIX OPTaHU3MOB.

OpTraHU3MOB. KnaccuduimpoBats pacTeHHs 110 OTHOIICHHUIO K

CBETY.




AHanM3upoBaTh POJIb CBETA B OPUCHTAINH
JKUBBIX OPTaHN3MOB B OKPYKAIOIIEH cpene.
XapakTepu3oBaTh OMOTIOMHUHECIICHITUIO U €¢
POJb B KW3HHU )KHBOTHBIX.

72 IIpakTndeckas TIpoBOIUTE SKCTIEPUMEHT C COOITIOICHUEM
pabota Nel5 TEXHUKH 0€30IMaCHOCTH, HAOIr0AaTh 32 HUM,
«3yuenne (huKCHpPOBATh PE3yNbTATH M HHTEPIPETHPOBATH
M300pakeHus, uX.

JTABAEMOTO JIMH30M

73 Buytpennsas sneprus XapakTepu3oBaTh MEPBOE HAYAIO
MaKPOCKOITHYIECCKON TEPMOJVHAMHUKH U TIOHSTHC BHYTPECHHCH
CUCTEMBI. SHEPIHU.

PackppIBaTh MIPOrHOCTUYECKOE 3HAUCHHE
TEPMOJMHAMHUKH JJI1 BO3MOXHOCTHU
MPOTEKAHUS (PUIUUCCKUX U XUMHUUCCKUX
TIPOIIECCOB.

OnuceIBaTh TEIUIONEPEIATy U €€ CITIOCOOBI.
OrneHnBaTh 3HAYCHHE TETUIONIEPEaadH IS
IPUPOABI W KU3HH YEJOBEKA.

74 TemnoBoe XapaxkTepu30BaTh BAXKHEUIINE TOHATUS
paBHOBECHE. TEPMOJAVHAMHKH (KOJTMYECTBO TETUIOTHL,
Temmeparypa. yAeIbHAS TEIJIOEMKOCTh, TEMIICPaTypa);

OnuceIBaTh TEIIOBOE PAaBHOBECHE U
AHAITU3UPOBATH €r0 CMEIICHUE TS PA3IMIHBIX
TEPMOJIMHAMHYCCKIX CHCTEM.

75- | Temneparypa u Xapakrepu3oBarb MEXaHHU3MBI

76 MPUCTIOCOOJIEHHOCTh TEPMOPETYJISLUH KUBOTHBIX U PACTCHUH.

K HCH XKUBBIX KnaccuduiupoBathb )KHBOTHBIX IO

OpTraHU3MOB TEMIEPaTypHOMY PEXKHMY U OPTaHU3MBI 110
TEMIIepaTypHOMY HHTEPBaTy OOHTaHUS.
AHanM3upoBaTh BIUSHHUE TEMIIEPAaTyphl Ha
JKUBBIE OPTaHU3MEBI B IIPUCIIOCOOICHHOCTD UX K
3TOMY aOHOTHIECKOMY (pakTopy.
OrneHnBaThH 3HAYCHHUE TEMITEPATYPHI IS
XOPOIIETO CAaMOYYBCTBHS YSIIOBEKA.

HaxonuTh ¢ OMOIIBIO pa3IHYHBIX CPEICTB,
BBLJICJIATh, CTPYKTYPUPOBATh M TIPEJICTABISATH B
BHUJIC TOTOBOTO MPOAYKTA (COOOIICHUH U
MPE3CeHTAINN) HEOOXOAUMYI0 HH(POPMAIIHIO.
BzauMoaelicTBOBaTh B rpyIiie B mpoLecce
BBICTYIUICHHS

77 CTtpoeHne MOJICKYJIBI Ha ocHoBe BHYTpU- 1 MEXIPEIMETHBIX CBsI3el
1 pu3HIECKre XUMUH ¢ OuoJorueit u pu3uKoi moBTOPUTH
CBOWCTBA BOZBI CTPOCHHE MOJIEKYJIBI BOABI (THITBI XUMHYECKIX

CBSI3EH).

XapakTepu30BaTh aHOMAaJIbHbBIE (PU3UIECKHE
CBOWCTBA BOJIBI W PACKpPBIBATh €€ POJIb B
OpraHU3aIMK KU3HH Ha 3eMIIe.
IIpenckaspiBaTh paCTBOPUMOCTH BEIIECTB B
Pa3IMYHBIX THITAX PACTBOPUTEIICH.
Jloka3bIBaTh C IOMOIIBIO OMBITOB (PU3MICCKHE
CBOICTBa BOJIBI.

78 IIpaxTuyeckas [IpoBOANTH HKCIIEPUMEHT € COOJIIOICHUEM
pabota Nel6 TEXHUKH 0€30IMaCHOCTH, HAOIr0AaTh 32 HUM,
«3mepenne (hUKCHpPOBATh PE3yNbTATH M HHTEPIPETHPOBATH
YAEIbHOMI UX.

TEIUIOEMKOCTH

BOJIBD»
79- | DnexTpoauTHYECKas 3aKpenuTh OCHOBHEIC TTOJOXKEHUS TCOPHH
80 IMCCOLIMALNS aeKTponuTHdeckor nucconuanuu (TD]T).

KnaccuduiupoBate HeopraHHYECKUE BEIIECTBA
B ceete TO/I.




I[OKa?)I)IBaTL SJICKTPOIIPOBOJHOCTH PAaCTBOPOB
OJICKTPOJIMTOB.

81 PactBopumocts. pH OnuceBaTh KOMNIECTBEHHYIO XapaKTEPUCTHKY
KaK MoKa3aTeyb PacTBOPOB C MTOMOIIBIO TIOHSATHHA
CpeIsl pacTBOpa «pPacTBOPUMOCTE)» U «MaccoBasi T0JIS

PacTBOPEHHOTO BEIIECTBAY.

[ToBTOpPHTH pemenne 3agad ¢ HCIOIb30BaHUEM
TIOHSATHS «MacCOBAsTIOINSA PAaCTBOPEHHOTO
BEIIIECTBAY.

Xapaktepu3oBaTh nmoHsitue 0 pH pactBopa, kak
MOKAa3aTeysi €ro CPe/ibl.

OnenuBath 3HaucHUE pH pa3smu4HbIX
JKUJIKOCTEH JUIsT TIPHUPOJIBI M KU3HH YCIOBEKA.

82 Xumuyeckre 0O0600maTh CBEICHUS 0 XUMHYCCKUX CBOWCTBAX

CBOWCTBA BOJIBI BOJIbI U3 Kypca OCHOBHOM IIIKOJIBI HA OCHOBE
MEKIIPEMETHBIX CBSI3€H C XUMHUEH.
XapaxkTepu30BaTh MOHATHUE «THAPOJIN3 COJICH» U
JIBa €ro cirydasi (COM CHIBHOTO OCHOBAaHHA U
c1a00¥ KUCJIOTHI M HA000POT).

83 IIpakTudeckas TIpoBOIUTE SKCTIEPUMEHT C COOITIO/IECHUEM
pabora Ne 17 TEXHUKH 0€30IMacHOCTH, HAOIIOAaTh 34 HUM,
«3y4eHune KeCTKOH (bUKCUpPOBATh PE3YNBTATHl U HHTCPIPETUPOBATH
BOJIbI U YCTPaHCHHE 17
€€ JKECTKOCTI

84 IIpaxkTuyeckas [IpoBOANTH SKCTIEPUMEHT € COOIIOICHUEM
pabota Nel8 TEXHUKH 0€30MacHOCTH, HAOII01aTh 3a HHUM,
«UccnenoBanue (buKCHUpPOBATh PE3yNBTATHl U HHTCPIPETUPOBATH
Cpelbl pacTBopa uX.
coJIel U CoKa
pacTeHui»

85 Bona — Ha ocHoBe uHTErpany €CTeCTBEHHOHAaY4YHbIX
abnoTHIecKui JUCTIHATUIAH PacKPHIBaTh POJIb BOJKI B
(hakTop B KU3HU o6uocdepe.
pacreHui KiaccuunupoBath pacTeHUs MO OTHOIIECHHUIO K

KOJIMYECTBY BOJIBI B OKpY’Kalomiel cpee.
AHaNMM3UPOBaTh POJb THIPOIIN3A U B
OMOXMMUYECKUX MPOIIECCaX KHUBBIX
OpPTaHU3MOB.

86 Kondepennus mo HaxoauTs ¢ MOMOIIBIO pa3TUUHBIX CPEJICTB,
Teme «Bona — BBLJICJIATh, CTPYKTYPUPOBATh M TIPEJICTABISATH B
a0bMOTHYCCKUI BHUJIE TOTOBOTO MPOAYKTA (COOOMICHUS U
(hakTop B KU3ZHU MPEe3eHTAINH) HEOOXOUMYI0 HH(DOPMATIHIO.
JKUBBIX OPTaHU3MOBY YcTaHaBIMBATE IPUIUHHOCIIEICTBEHHBIE CBSI3H,

CTPOWTBH JIOTHYECKYIO IENb PACCY)KICHUN H
JIOKa3aTeNbCTB.

B3auMoaelicTBOBaTh B IpyIIie B IPOLECCE
BBICTYIIJICHHUSI.

87 Conm kak KunaccuduupoBats comu.
a0bMOTHYCCKUI XapakTepu30BaTh MPUMEHEHUE KUCIIBIX U
(hakTop OCHOBHBIX COJICH B IPOMBIIUICHHOCTH

AHaIM3UPOBATh POJIb COJICH KaK a0HOTHYECKOTO
(baxTOpa JUIs )KUBOTHBIX (0COOCHHO BOJHBIX) U
pacTeHuil.

OrneHUBAaTH Bpe, KOTOPBIA MOXKET MPUYHHUATH
WCTIOJIb30BaHHUE KECTKOHN BOJIBI B
MPOMBITIITICHHOCTH M OBITY

88 ITouBa kak KiaccuunupoBath MoUBbI, XapaKTeprU30BaTh
a0MOTHIECKUI WX 3HaYEHHUE B MPUPOJIE, KaK a0MOTHIECKOTO
(hakrop (hakropa.

OHCHI/IB&TL 3HAYCHMC ITOYBEBI B IIPUPOJIEC U
JKU3HU YCJIOBCKA.




AHaIM3MpOBATh IPUYMHBI YXYIICHUS
TUIOJOPOAHSI ITOYBHI.

89 IIpakTndeckas TIpoBOIUTE SKCTIEPUMEHT C COOITIOICHUEM
pabota Nel9 TEXHUKH 0€30IMaCHOCTH, HAOIr0AaTh 32 HUM,
«3y4eHune cocraBa (huKCHpPOBATh PE3yNbTATH M HHTEPIPETHPOBATH
TTOYBBI» UX.

90 buoTtndaeckue XapakTepu3oBaTh OMOTHYECKUE
(haxTopsl B3aMMOOTHOIIICHUS MEXy OpTaHU3MaMH H

MIPUBOJINTH IPHIMEPHI TAKUX OTHOIICHUH.
OOBSICHATH OTHOCUTEJILHOCTD BPEa M MOJIb3bI
JUTSL OPTaHU3MOB, YYaCTBYIOIINX B
OMOTHYECKMX B3aMMOOTHOIICHHSX.

91 O06061enue mo Teme O06001aTh OCHOBHBIE CBEICHHS 110
«Abuoruueckue KOHKPETHOM MpOoOJIeMaTHKE, BBIICIATH U
(hakTopsl XapaKTepU30BaTh BAXKHCHIIINE TTIOHATHS, 3aKOHBI
MIPHUCIIOCOOTICHHOCTh 1 TCOPHH.

K HUM XHBBIX
OpPTaHU3MOBY

92 KonTponsHas pabora TIpoBomuTh pedeKcuio COOCTBEHHBIX
Ned «Abnornueckue IOCTIKEHNN.

(hakTopsl U AHanM3upoBaTh pPe3yabTaThl KOHTPOJIBLHOM
MPUCTIOCOOJIEHHOCTh paboTHI M BEICTPAUBATh IyTH JOCTHKCHHUS
K HUM YKHBBIX JKEJIAEMOT'0 YPOBHSI YCIIEIIHOCTH.
OpPTaHU3MOBY

VII | [IpocTpaHcTBO U Amnpens - Mait
BpeMs

93 IonsTus XapakTepHu30BaTh IBOJIIOLUIO PEACTABICHUI O
MPOCTPAHCTBA U MPOCTPAHCTBE U BPEMEHU Ha OCHOBE
BPEMEHU kiaccuueckoit Mmexanuku Hetotona, CTO u

OTO.
OOBACHATD B3aMMOCBSI3b MAaCCHI M SHEPTHH, KaK
CIIEZICTBHE TEOPUH OTHOCHTEIHHOCTH.
94- | buopuT™MbI XapakTepHu30BaTh pa3INdHbIC TUITEI OHOPUTMOB
95 Ha OCHOBE PUMEPOB Y PACTEHUH U KUBOTHBIX.
OreHUBaTh POJIb OHOPUTMOB TSI 37I0POBBSI
YeJIOBeKa.

96 Cnoco0sb! nepeiaun XapakTepuzoBaTh 00MeH HHpoOpMarueil Ha
HHPOPMAIUH B Pa3IMYHBIX YPOBHSIX OpPTraHU3alNH KU3HU.
JKUBOU TIPUPOJIC AHanu3upoBathb 3HaueHUe oOMeHa

WHQOPMALIUY JUTS XKUBBIX OPTAaHU3MOB, B TOM
YHCIIe M YeJI0BeKa.
97- | Uudopmauus u XapaxkTepu30BaTh BO3HUKHOBEHUE U PA3BUTUE
98 YeJIOBEK. HOcHTeNeH nHpOopMaIiK ¢ APEBHEHITUX BpeMeH
JIO HAILIETO BPEMEHH.
AHaMU3UPOBATh COCTOSHHAE COBPEMEHHBIX
HOcHuTeNeH nHpOopMauy 1 IPOTHO3UPOBATh
MyTH UX JAJBHEHIIETr0 COBEPIICHCTBOBAHUSL.

VIII | lloaroroBka u Mait
3aMMTa
HCCIeA0BATEIbCKHX
TPOEKTOB

99- | BemonneHue BrraBurats runotesy 1 MpoBepsTh €€ ¢

103 | skcnepuMeHTaIbHON MIOMOIIBIO 3aIJIAHUPOBAHHOTO YKCIIEPUMEHTA.
4acTu
HCCIIEZIOBATEIECKOTO
poeKTa

104- | 3amura HaxoauTs ¢ OMOIIBIO pa3IHUHBIX CPEJICTB,

105 | uccemoBaTENBCKUX BBIJICNIATE, CTPYKTYPHPOBATh M TIPEACTABISATE B
MIPOEKTOB BHI€ TOTOBOTO MIPOAYKTa (COOOMICHNS U
(nMCTaHTTMOHHBIN MIPE3eHTAINN) He0OXOANMYIO HH(POPMAIIHIO.




YPOK — 3aIuTa YcraHnaBiauBaTh MPUYNHHO-CIIEACTBEHHBIE
MPOEKTOB) CBSI3H, CTPOUTB JIOTHUYECKYIO LIETIb PACCYKICHUH
M JOKa3aTeNbCTB.
11 kaacc.
Ne HaumenoBanne paznena n | KoandectBo | Bun yueOHol nesitenbHOCTH [Tnanupyemsie
n/m | Tem 4acoB ydeHHKa CPOKH/TIEpHOTBI
U3ydICHUS
(Mecs1/9eTBepTh)
I IToBTOpenue kypca 10 7 CeHtsa0pb
KJacca
1 Mmuoroobpa3ue 1 JlaBaTh onpeneneHus BAXKHSHIITUM
€CTECTBEHHOT'0 MHpa: MOHSTHSAM U 3aKOHOMEPHOCTSIM JIBIDKCHHUS
MeTaMHp, MaKpoOMHUp, HeOECHBIX Tell.
MHUKPOMHP XapaxkTepuzoBats Jutochepy, ruapochepy,
aTMocdepy.
[Ipeanarars criocoOBl ¥ MOAETH U3Y4EHHS
Mera-, Makpo- 1 MUKPOMHUPOB.
2-3 | buocdepa. YpoBHu 2 OnuceIBaTh OHochepy U ee rpaHHIbL.
OpTaHM3aINH )KU3HU Ha XapakTepu30BaTh XUMHIECKYIO
3emute OPTaHM3AIMIO KIETKH U
Ouonoruveckue GyHKIMHA OCIIKOB, KHUPOB,
YTJIEBOJOB M HYKJIEWHOBBIX KHCIIOT.
CpaBHUBATH KIETKH PACTEHHUH, JKHBOTHBIX
1 OaKkTepui.
CTpyKTypHpOBaTh IKOJIOTUIECKHE
CHCTEMBI.
XapakTepu30BaTh OCHOBHBIEC TOHSITHS
9KOJIOTUU: LI IIUTaHMUs, ITUILEBbBIE
MHPaMUIbL, IKOJIOTHYECKHE
(axTopsl — abMoTHYECKNE, ONOTUUECKHE U
AHTPOTIOTEHHBIE.
4 OCHOBHBIE TTOJIOKEHHUSI 1 OrnpenensaTh BKIaT OTAETHHBIX
CHHTETUYECKOH TEOpHHU 6MONIOrMYeCKUX HayK (IapBUHHU3MA,
9BOJIOLUH TEHETHKH, YKOJIOTHH) B CHHTETHIECKYTO
TEOPHIO 3BOJIIOIHN:
XapaKkTepu30BaTh OCHOBHBIC MOIOKCHUS
3TON TEOPUH.
Paznnyarts Gopmbl ecrecTBeHHOTO 0TOODA,
THUITBI MyTaluii, a TAaK)Ke Makpo- U
MHKPOIBOJIIOLHIO.
5-6 | DnemeHTHI 2 XapakTepu3oBaTh TpU Hauana
TEPMOJMHAMUKH U TEPMOJMHAMUKHU U MX IPUMEHUMOCTb K
TEOPHUH OTHOCUTEIBHOCTH JKUBBIM CHCTEMaM.
PaznugaTh MOHATHS «IPOCTPAHCTBO» H
«BpeMs» KaKk B
CBETE KiIaccnueckoil Mexanuku HeroToHa,
tak ¥ B cBete CTO m OTO Diinmreiina.
7 KonTtponbHas padora Nel | 1 TIpoBomuTh pedekcuio COOCTBEHHBIX
«IToBTOpEHME OCHOBHBIX JOCTHIKCHHUM.
3aKOHOB, TIOHSTUH U AHanu3upoBaTh PE3yIbTATHI KOHTPOJIbHOM
Teopuit kypca 10 xiacca» paboThI ¥ BBICTPaMBaTh ITyTH JOCTHKEHHS
JKEITAeMOTo
YPOBHSI YCIICIIHOCTH.
II Muxpomup. AToMm. 34 CeHTA0pB -
BemectBa JlexaOpp
8-10 | OcHOBHBIE CBEIEHHUS O 3 IIpuBoAUTE NOKA3aTENBCTBA CIOXKHOTO

CTPOCHUUN aTOMa

ctpoeHust atroMa. OnKUCHIBaTH MOJAETH
ctpoenus atoma Jlx. Tomcona, D.




Pesepdopna u H.bopa u aHanmu3upoBars ux
COCTOSATENBHOCTb.

XapaxkTepu3oBaTh BaXKHEHUIINE
3JIeMEHTapHBIC YaCTHIIBL,

oOpasyromme aToM (IIPOTOHBI, HEUTPOHEI U
3JICKTPOHBI);

KOPITyCKYJIIPHO-BOJTHOBOH JTyallu3M
9JIEKTPOHOB.

[lepeBoauTh HHGOPMAIIHIO O CTPOCHHUU
aToMa, OTPAXKEHHYIO C IIOMOIIIBIO
CUMBOJIMKH MEPUOTUICCKON CUCTEMBI B
INEKTPOHHBIC POPMYIIBI XUMUYCCKIX
SJIEMEHTOB.

YcTaHaBIMBATE B3aUMOCBS3b MEXTY
Maccoi aTOMHOTO sI7[pa ¥ €ro 3apsaoM Ha
TprMepe U30TOTIOB.

XapakTepu3oBaTh CTPOCHHUE 3JIEKTPOHHOM
000JI0YKH aTOMOB ¥ WX AJIEKTPOHHBIE CIION
WM D)HEPTEeTHYECKIE YPOBHH.

11

IIpakTudeckas pabora
Nel «M3yuenue
¢ororpaduii TpekoB
3apsDKEHHBIX YaCTHID)

N3yuath Gororpaduu TPEKOB 3apKEHHBIX
YaCTHUII, aHATU3UPOBATH WX, JACTATh BHIBOIBI
Y MHTEPIPETUPOBATD UX.

12-
13

OTkpseITHE
JI.N.MeHnneneeBbim
[epuonuveckoro 3akoHa

XapakTepHu3oBaTh 00IIHE MPEIITOCHUTKI
CTaHOBJICHUS

€CTECTBCHHOHAYYHOM TEOpPUU Ha IIpUMEpe
MEPHOINIECKOTO 3aKOHA.

PackpbIBaTh 9BOTIONHUIO IEPBOHAYAIBHBIX U
COBPEMEHHBIX MPEICTABICHUH
€CTECTBEHHOHAYYHOMI

TEOPHH Ha NpUMEPE TpeX (HOPMYITHPOBOK
MEPHOINIECKOTO 3aKOHA.

Co31aBaTh MOJIENH C BbLJIEIEHUEM
CYIIECTBEHHBIX XapaKTePUCTHK 00bEKTa 1
UX TPEICTaBICHUEM B
MPOCTPAaHCTBEHHO-TPA(NUECKON HIIH
3HAKOBO-CUMBOJINUECKOH (popme.
[IporHo3upoBaTh CBOMCTBA XUMHUYECKHUX
3JIEMEHTOB M UX COCIUHEHHH Ha OCHOBE
MEPUOINYECKON CUCTEMBI
J.1.Menneneena.

KoHcTpynpoBath nepnoguuecKyro TadauIy
XMMHUYECKHX JIEMEHTOB C HCIIOJIb30BAHIEM
KapTOYeK.

JlaBaTh XapaKTEpUCTUKY DIIEMEHTOB MaJIbIX
HNEePUOJIOB MO UX MOJOKEHUIO B
nepuogudeckoil cucreme JI.JM1.Menneneena.

14-
16

3HaueHue
[epuonuveckoro 3aKoHa
u [lepuognueckoit
CUCTEMBI XHMUYECKHUX
3JIEMEHTOB
J.1.MenneneeBa s
dbopmuposanust EHKM

PaznmuuaTh BUIBI KITACCUDUKAIINU:
€CTECTBEHHYIO M UCKYCCTBEHHYIO.
BBINOTHATE TIPsAMOE ACTYKTUBHOEC
JIOKa3aTeJIbCTBO JIJIsl HEPHOANIECKOTO
3aKOHA Ha PUMEPE OTKPBITHUS TaJuIusl,
CKaH[Hs U TepPMaHHUsL.

XapakTepu3oBaTh BKIJIA/ EPHOANIECKOTO
3aKOHa U

MEePHOINIECKON CUCTEMbI XUMHYECKUX
anementoB Jl. U.

MeHnneneeBa B pa3BUTHE HAYKH U
MOHUMaHHUE XUMHUYECKOW KAPTHHBI MUDA.

17

Bnaropo;lm,le rasbl

OOBSICHATD UHEPTHBIE CBOWCTBA
61IaropoIHBIX Ta30B 0COOEHHOCTSIMH.
CTPOEHUS HX aTOMa.




YcraHaBIMBaTh COOTBETCTBUE MEXKIY
CBOWCTBaMH OJIaTOPOIHBIX Ta30B U X
MPaKTUIECKUM
IPUMEHCHUEM

18

HNonnas xumMuaeckas
CBSI3b

XapakTepu30BaTh HOHHYIO CBSI3b KaK CBS3b,
BO3HHKAOIIYIO ITyTeM OTAAa4YH WIHA IpuemMa
3JIEKTPOHOB.

KnaccuduimpoBats HOHBI IO pa3HBIM
OCHOBAHUSM. Y CTAHABIIMBATH 3aBUCHMOCTb
MEXKy THIIOM XHMHYCCKOHN CBSI3U, TUIIOM
KPUCTAJLUTUYCCKON PEIICTKH U
(hM3MYECKHMU CBOHCTBAMU BEIIECTB.

19-
20

KoBanenTtnas
XHUMHYECKas CBSI3b

XapakTepHu30BaTh KOBAJCHTHYIO CBS3b KaK
CBsI3b, BOSHHKAIOIIAS 32 CYET 00pa30BaHHUS
OOIIMX 3IEKTPOHHBIX MAp MyTEeM
MepEeKPBIBAHUS IJIEKTPOHHBIX

opOuTaen.

KrnaccuduimpoBaTh KOBaJICHTHBIE CBSI3H I10
pa3HbIM OCHOBAHUSIM.

YcraHaBiaMBaTh 3aBUCUMOCTDh MEXY THUIIOM
XUMHUYECKOH CBS3U, THIIOM
KPUCTALUTUYCCKON PEIICTKH U
(hM3MYECKUMU CBOHCTBAMU BEIICCTB.

21-
22

MeTanne! ¥ CIUIaBEL
Merannnyeckas
XHUMHYECKAs CBSI3b

XapakTepu30BaTh METAILTHYCCKYIO CBS3b
KaK CBSI3b MKy aTOM-HOHAMH B METaIaX
U CILIaBax MOCPEJICTBOM 0000IIECTBICHHBIX
BaJIEHTHBIX

JJIEKTPOHOB.

Knaccuduiuporars METasuIBI IO Pa3HBIM
OCHOBAHUSAM

OOBACHATD EAUHYIO IPUPOTY XUMUIECKHAX
CBsI3CH.

YcraHaBiaMBaTh 3aBUCHMOCTh MEXKY THUIIOM
XUMHYECKOH CBSI3H, TUIIOM
KPUCTALUTUYCCKON PEMICTKH U
(hM3MYECKHMU CBOHCTBAMU BEIIECTB.

23

MonekynspHo —
KHHETHUYECKasi TEOpUs

XapakTepu30BaTh IBOJIOIUIO CTAHOBJICHHS
TaKkoi

DyHITaMEHTAJIBHON €CTECTBEHHOHAYYHOM
TEOpHUH, KaKk

MOJICKYJISIPHO-KHHETHYECKasl U €€
OCHOBHBIE TIOJIOKEHHSI.

ApPTyMEHTHPOBATH 3Ty TEOPHUIO HA OCHOBE
W3yYeHHBIX B OCHOBHOI IITKOJIE Ta30BBIX
3akoHOB boiinsMapuotra, [lapmns u I'eit-
JIroccaka.

PackpbiBaTh posib MOAETUPOBAHUS
(aOCOMIOTHO yHpyTHEe CTOTKHOBCHUS,
UJCaJIbHBIN ra3) B CTAHOBJICHUU
€CTECTBEHHO-HAYYHOU TEOPHUHU.

OnuceIBaTh arperaTHbIE COCTOSHHS
BEIIECTB M B3aNMHBIE IIEPEX OBl MEXKIY
HHMMHU.

TToaTBep)aaTh TEOPETUICCKHE ITOJIOKCHHS
JKCIIEPUMEHTAITHHO.

24

ArperaTHbI€ COCTOSTHUS
BEILlECTBa

XapakTepu3oBaTh TBEP/0E, KHUIKOE U
ra3000pa3Hoe COCTOSHHE BELICCTB,
a TaKke B3aMMHbIE NTEPEXO0/Ibl MKy HUMHU.
OnuceIBaTh miasmy u
KJaccu(UIMPOBATh €€ B 3aBUCUMOCTH OT
TEeMIIEPaTyPHlL.




YcranaBnuBaTh MPUYUHHO-CJICACTBECHHDBIC
CBA3HU MCXKAY TUIIOM IIIa3MBbI U €€
IIPUMEHCHUEM.

25-
26

TIpuponansiii ra3

XapakTepu30BaTh COCTaB M OCHOBHBIE
HaIpaBJICHUS

WCTIONIL30BaHUs U TIepepaboTKH
MPUPOHOTO ra3a. Y CTaHABJIMBAThH
3aBHCHUMOCTh MEXIY 00beMaMu

JOOBIYM IPUPOJTHOTO r'a3a B PD u
OIOKETOM.

HaxoauTs B3aUMOCBS3b MEKIY U3y4acMbIM
Marepuaiom u Oynymien
podeccCHoHaATLHOM e TEIBHOCTBIO.
Co0uto1aTh TIpaBHiIa 3KOJIOTHIECKU
TPaMOTHOTO

MTOBEICHUS 1 0€3011aCHOTO O0paIIeHsI ¢
MPHUPOAHBIM ra30M B OBITY U Ha
MIPOM3BOJICTBE.

OnpenensTh MPUHAMICIKHOCTD BEIIECTB K
Pa3IMYHBIM THUIIAM (TIPEACITBHBIM ITH
HETpeeIbHBIM) | KJaccaM
YIJICBOIOPOIOB.

Ha3zbiBaThk OTIENBHEBIC IPEICTABUTEIH
aJIKaHOB M aJIKEHOB.

Ha6mromats u onuceBaTh
JIEMOHCTPAITMOHHBIN SKCIIEPUMEHT C
MTOMOIITBIO POJTHOTO SI3BIKA U SI3BIKA
XHAMUH.

O00011aTh 3HAHUS U €JaTh BEIBOJEI O
3aKOHOMEPHOCTSIX H3MCHCHUS CBOICTB B
TOMOJIOTHYCCKOM PSITy TPEAeTbHBIX
YTICBOIOPOIOB.

27

[IpakTnyeckas padora
Ne2 «Ilomyuenue,
cobupanue u
pacrio3HaBaHUE I'a30B»

Ionyyats, cOOMpaTh U pacO3HABATH
BOJIOPOJI, KUCIIOPOJI, YIIICKHUCIIBII ra3,
aMMHUaK U 3THJICH.

BBINOIHATE ¢ COOMIOICHUEM MTPABUIT
TEXHUKH 0€30MaCHOCTH XUMHUYECKHUI
IKCIIEPUMEHT.

Hab6mronate 3a mpoBeneHneM
IKCIIEPUMEHTA.

AHanM3upoBaTh pe3yabTaThl
IKCIICPUMECHTA.

O1neHUBATh U HHTEPIIPETHPOBATH
pe3yJIbTaThl SKCIICPUMEHTA.

28

JKunkue BemniecTna.
Hedts

XapakTepu3oBaTh COCTaB U OCHOBHbIE
HaIpaBIICHUS

UCIIOJIb30BaHMs U NlepepaboTKu HEPTH.
YcraHaBIMBaTh 3aBUCHMOCTh MEXIY
obveMamu 100b1YH He(hTH B PD 1
OromkeroM. HaxoquTh B3aMMOCBS3b MEKIY
U3y9aeMBIM MaTepHanIoM H Oyaymen
npo¢ecCHOHAIBHON JIEITEIBHOCTEIO.
[paBmita 9KOJIOTHYECKU IPAMOTHOTO
HOBEICHHS U

6e3omacHoro oOpaleHus ¢
HedTenpoayKTaMu B OBITY 1 Ha
IPOM3BOJICTBE.

29-
30

TBepnoe cocTosiHue
BemecTna. JKuakue
KpPUCTAJLIBI

CpaBHHBATh KPUCTAIUTMYCCKHUE U
amMopQHbIC BellecTBa. Y CTAHABINBATh
3aBUCUMOCTb MEX]1y CBOWCTBaMHU
aMOp(HBIX BEMIECTB M X IPUMEHEHHEM.




XapakTepu30BaTh OTHOCUTEIBHOCTD
WCTUHBI B XUMHH

Ha pUMepe ABOICTBEHHOIO ITOJIOKESHUS
BOJIOPO/Ia B

MEePHOINYECKON CUCTEME, JICTICHHS
XUMHUYECKOH CBS3W Ha TUIIBI,
B3aMMOOOYCIIOBICHHOCTH (PU3NIECKUX
CBOMCTB BEIIECTB M THIIAM UX
KPHUCTAJUTNYECKOH

pemeTKy.

OnuchIBaTh XKUAKHE KPUCTAIIBI, KaK
MpUMEp OTHOCUTEIBEHOCTH JICICHHS
BEILIECTB HA THIIBI 10 UX

arperaTHoMy COCTOSIHHIO.
KrnaccuduipoBaTh ®KHUIKHE KPUCTAILIBI.
YcraHaBiaMBaTh 3aBUCHMOCTh MEXKIY
CBOMCTBaMHU YKUAKHX KPHCTAJUIOB U UX
NPUMEHEeHHUs B TeXHHUKe. [IpuBoANTH
MpPUMEPbI OTHOCUTEIBHOCTH UCTUH U3
OnoNIorun M (PU3MKH.

31

Knaccudukarus
HEOPTaHUYCCKUX
BEIIECTB U e¢
OTHOCHUTEIILHOCTE

Knaccuduiuporats BemecTsa mo ux
MPOUCXOXKICHUIO.

KnaccuduimpoBats npocThie BElIecTBa U
JIOKa3bIBaTh

OTHOCHUTEIILHOCTh 3TOH KJIacCU(DUKAIUH.
OOBSICHITh MPUIHHBI MHOTOOOpa3us
MPOCTHIX BELIECTB SIBICHUEM AITIOTPOIHH
U, B CBOIO O4epeib, IPUIUHBI 3TOTO
SIBJICHHUSL.

KrnaccuduimpoBaTh CII0MKHbBIC BEIIECTBA U
JIOKa3bIBaTh

OTHOCHTEIILHOCTh 3TOM KJIacCU(DUKAIUH.

32-
33

Knaccudukarus
OpPTaHUYECKUX
COCIMHEHUI

CpaBHHBATh HEOPTaHUYECCKHE U
OpTraHUYeCcKHe BEIIECTBA.
XapakTepr30BaTh 0COOCHHOCTH
OpPTraHMYECKUX BEIECTB.

DopMyITUPOBaTh OCHOBHBIC ITOJOKEHUS
TEOPHUU XUMHUYECKOTO CTPOCHHUSL.
OOBSICHITh MPUIMHBI MHOTOO0pa3us
OpPTaHUYECKHX

COEIMHEHUH.

Knaccudummposats opranndeckne
COEIITHEHUS 110 3JIEMEHTHOMY COCTaBY H IO
(hyHKIIMOHATTLHBEIM

TPYIIIaM U JOKa3bIBaTh OTHOCUTEIBHOCTh
3TOM

KaccuQuKaImy.

34-
35

ITonumepsr

OnepupoBath NOHATHSIMH XUMUU
MOJMMEPOB.

Paznmu4ate peakiyy NOJTMMEpHU3auy 1
TIOJTMKOH ICHCAITHH.

XapakTepu30BaTh OHOMIOIUMEPHI U HX
POIIb.

XapakTepu30BaTh IJIACTMACCHI,
KIIaccu(UIPOBATh MX, HA3HIBAThH
npeacTaBuTeNeit 1 001aCTH TPUMEHEHHS
TIacTMacc.

XapakTepHu30BaTh BOJIOKHA,
Kiaccu(UIMPOBATH UX, HA3BIBATh
npeCcTaBUTeNeH U 00IacTH
MPUMEHCHHUS BOJOKOH.




OnucpIBaTh HEOPraHUUYECKUE MOJTUMEDBI,
KJIaccu(UIPOBATh MX, HA3HIBAThH
TpeAcTaBuTeNeil 1 00IacTH MPUMEHEHHS.

36-
37

CMecH, MX COCTaB 1
CIIOCOOBI pa3aeIeHUs

XapaKkTepu30BaTh CMECH KaK CHCTEMY
BemecTB.  KimaccuduiupoBaTs ux u
OTpakaTh COCTaB C ITOMOIIBIO0 HAXOKICHUS
00BEMHOM WIIM MacCOBOHU Joei
KOMITOHCHTA CMECH.

OnuceIBaTh CIIOCOOBI pa3zieIeHUs CMecei.
Habmonate 1 onuckeiBaTh
JIEMOHCTPAIIMOHHBIN XUMUYECKHUI
JKCIICPUMEHT.

Co0nroaTh MpaBUia TEXHUKH
0€30TacHOCTH, TPOBOANTH JTa00PATOPHBII
JKCIIEPUMEHT, HAOJIIO1aTh €T0,
(huKCHUpOBaTh PE3yNbTATH HAOMIONCHHS 1
MHTEPIPETHPOBATH HX.

38-
39

JucrniepcHble CUCTEMBI

XapaKkTepu30BaTh Pa3IMIHbBIC THIIBI
JUCTIEPCHBIX CHCTEM Ha OCHOBE OT
arperaTHOTrO COCTOSHHUS

JICTIEPCHOM (ha3bl U AUCTICPCUOHHOU
CpeIBL.

PackprIBaTh poJib pa3IMYHBIX THIIOB
JTUCTIEPCHBIX CHCTEM B KH3HH MPUPOIBI H
ob1ecTBa.

40

TloBTOpenue u
00001IeHue 1Mo TemMe
«CtpoeHue aToma u
BEIIIECTBA

0O0600111aTh OCHOBHBIC CBEJICHUS 10
KOHKDPETHOH MPOOIeMaTHKE, BBIACIATH U
XapaKTepU30BaTh

BaKHEHIIINE TIOHATHS, 3aKOHBI i TCOPHH.

41

KonTpoasHas padora Ne2
«CTpoeHue aToma u
BEIIIECTBAY

TIpoBomuTh pedeKcuio COOCTBEHHBIX
JIOCTHIKEHUH.

AHaAIM3UPOBATh PE3YIBTATHl KOHTPOIBHOM
paboTHI ¥ BEICTPAUBATh IyTH JOCTHKCHHUS
JKEJIAEMOTO YPOBHS YCICITHOCTH.

I

Xumuyeckue peakuuu

13

Jexa0ps -
SuBapsb

42-
43

XuMHuecKkue peaKkuru u
ux KJ'IaCCI/I(i)I/IKaI_II/II/I

CpaBHHBATh XUMUYCCKUE U (U3NICCKHE
SIBJICHMSL.

KiaccupunmpoBath peakiuu mo
Pa3TUYIHBIM OCHOBAHUSIM.

ApPTYMEHTHPOBAHO XapaKTepHU30BaTh
Ka)KJIbIH TUT ¥ BUJ XUMUYECKUX PEAKLIUMN.

Hab6umrogate 1 OMMCHIBATH
JIEMOHCTPAIMOHHBIN XUMHUECKHUI
SKCIIEPUMEHT.

44-
45

CKOpOoCTb XUMHUECKON
peaxuu

XapakTepHu30BaTh CKOPOCTh XUMUYECKOM
peakiuu U PaKTOphl €€ 3aBUCUMOCTb
CKOPOCTH XUMHUYECKOM

peakuuu OT MPUPOABI pearupyIoIx
BELIECTB, UX KOHIIEHTPAIH, TEMIIEPATYPHI,
TIOIIAIA COMPUKOCHOBEHMSI BEIIIECTB.
TIpoBoaUTH, HAOIOAAT W ONHUCHIBATH
XHUMHAYCCKAH

JKCIIEPUMEHT C TIOMOIIHIO POJHOTO S3bIKA U
SI3pIKA XMMMH.

46

O6paTuMoCTh
XUMHYECKHUX PCaKITHiA

XapaKkTepu30BaTh COCTOSIHUS XHMHUIECKOTO
paBHOBECHS M CIIOCOOBI €r0 CMEIICHUS.




IIpencka3piBaTh HaNpaBICHUE CMELICHHS
XUMHUYECKOT'O PAaBHOBECHS MTPH H3MEHEHHUH
YCIIOBUH IPOBEACHUS

0o0paTIMON XUMHUYIECKOH peaKIny.
HaGmromate 1 omuceIBaTh
JIEMOHCTPAIMOHHBI XUMHUYECKHHI
JKCIIEPUMEHT.

47

IIpakTudeckas pabora
Ne3 «M3yuenue
XUMHYECKHUX PEaKIUi»

KiaccnduupoBath XUMHYECKHE PEaKIIHU
IO Pa3JIN4YHBIM OCHOBaHUSIM.
XapakTepu3oBaTh (GaKTOpHI, OT KOTOPBIX
3aBUCHT CKOPOCTb ITPOTEKAHHUST XUMHYECKUX
peakuuii, Ha KOHKPETHBIX IPUMeEpax.
[TpoBoanTb ¢ cOOMIOCHNEM TIPABHII
TEXHUKH 0€30MaCHOCTH XUMHYECKUH
9KCIICPUMEHT, HAOIIOJaTh 32 HUM,
OLICHUBATh PE3yJIbTAaThl HAOMIOACHHUIA,
BBIBOZBL, © HHTEPIIPETUPOBATH PE3YIIbTATHI
HaOJIIOJCHUI Ha OCHOBE BEIBOJIOB.

43-
49

OKHCIUTENBHO —
BOCCTaHOBUTEIbHBIE
peaxuun (OBP).
OnexTponus

XapakTepu30BaTh OKHUCIUTEIHHO-
BOCCTAHOBHUTEIIFHBIE PEAKITH KaK
MPOLIECCHI, TPU

KOTOPBIX U3MCHSIFOTCS CTCTICHU OKUCIICHUS
aTOMOB.

XapakTepHu30BaTh IJICKTPOIH3 KaK
OKHUCITUTEIHHO-BOCCTAHOBUTCIBHBIH
TpoIiece IS pacijlaBoB U

BOJIHBIX PAaCTBOPOB 3JICKTPOIIUTOB.
PackprIBaTh IpakTHUYECKOE 3HAUCHHE
JJIEKTPOIH3A.

IIpoBoanTH, HAOIIOAATE M ONIMCHIBATH
XUMHYECKUH IKCIIEPUMEHT C IIOMOIIIBIO
POJTHOTO S3bIKA U S3bIKA XMMHU.

50 -
51

XUMHYECKHE UCTOUYHHUKU
TOKa

XapakTepu3oBaTh XUMHIECKUE HCTOUHUKH
TOKa: TAJIbBAHUYECKHUE DIIEMEHTEHI,
Oarapeiiky, aKKyMyJISITOPBI, - Kak
npuOOopHI, Mpeodpa3yoIe XUMUIECKYIO
SHEPIHIO B IEKTPUUYECKYIO.

52

IIpakTuyeckas pabora
Ne4 «Cbopxka
raJbBaHUYECKOrO
3JIEMEHTA U MCITBITAHHE
€ro JEUCTBUI»

IIpoBOAUTH B COOTBETCTBUU C MPABUIAMU
TEXHUKH 0€30MaCHOCTH (PU3UICCKUI
JKCIIEPUMEHT, HAOJIIO1aTh €T0,
(huKCHpPOBaTh Pe3yNbTATH HAOIIOICHHH,
JieNaTh BHIBOABI U MHTEPIIPETHPOBATH
pe3yabpTaThl HAOIIOIEHHH.

53

TloBTOpenue u
0000111eHE TT0 TEME
«XUMUYECKUE PCAKIIII

O00011aTh OCHOBHEIE CBEAEHUS TIO
MpoOJIeMaTHKe TEMBI, BBIIEISTH U
XapaKTePU30BaTh BaXKHEUIIIHE

TIOHSTHS, 3aKOHBI 1 TCOPHH TEMEI.
[IpuMeHsATh WX IS PEIICHUS KOHKPETHBIX
3aJaHHM.

54

KonrponbHas padora Ne3
«XUMUYECKUE PEaKIII»

IIpoBonuTh peduekcuo cCOOCTBEHHBIX
JOCTHIKEHUH.

AHanu3upoBaTh pe3yJbTaTbl KOHTPOJIbHOM
paboThI ¥ BHICTPaMBATh IMYTH JOCTHXKCHUS
JKEJTAeMOTO YPOBHSI YCTICIITHOCTH.

v

3nopoBbe

22

SuBaps - Mapt

55-
56

CucremMaTHyecKoe
MOJI0KEHHE YETIOBEKA B
MHPE KHUBOTHBIX

XapakTepu30BaTh TAKCOHOMETPHIO
Yell0BeKa U apryMEHTHPOBATh OTHECCHHE
YeJl0BeKa K TOMY W HHOMY TaKCOHY B
COOTBETCTBHUH C

XapaKTepHBIMHU PU3HAKAMH JaHHOTO
TaKCOHA.




CpaBHHBATh YEJIOBEKA U
4eJI0BEKO0Opa3HBIX 00€3bsIH.
YcraHaBiauBaTh MPUYUHHOCIICICTBEHHBIC
CBSI3H

MEX/1y MPSIMOXOKICHUEM H
0COOEHHOCTSIMHU CKeJieTa YeJI0BeKa.
ApryMEeHTHPOBATh TE3HC O TOM, YTO pyKa—
3TO

OpraH ¥ MPOAYKT TPYJa, a YSIIOBCK HE
TOJIEKO

OHMOJIOrNYECKOEe, HO U COIIMATbHOS
CYIIIECTBO.

PasznuyaTh mepByIO U BTOPYIO CUTHAIBHEIC
CHCTEMBI.

57-
58

I'enernka yegoBeka u
METOJBI €€ N3YUEHUS

OnpenemnsaTs BaXHEHIINE TOHATHS
TEHETHKH.

XapakTepu30BaTh T€HOM YEJIOBEKa U
MPaKTUYECKOE 3HAYCHHE €TO PaCIIH(POBKH.
TIpoBOaUTE CpaBHUTEIILHBIN aHAIN3
METOAOB M3yUCHHS TeHETHKH YeJIOBEKa U
WX PE3yJIbTaTUBHOCTH.

59 -
60

®dusnka yeaoBeka

YcraHaBIMBaTh 3aBUCHMOCTH MEXIY
CTPOEHHEM, BBINOIHAEMOM (QyHKIUEH 1
(busnueckuMu

3aKOHOMEPHOCTSIMU OPraHoB U CHCTEMa
OpTaHOB YEIIOBEKA.

BriaensaTs CTpyKTYpHBIE €IUHUIIBI TI0YEK
(Hedpon), Jerkux (ampBeosa), HEPBHOM
CUCTEeMBI (HEWpOH) U JIp.

HazbBate npubopel, MpUMEHsIeMBbIe TS
M3MEPEHNUs BAKHEHIITNX TapaMeTpoOB
(YHKIIMOHMPOBAHUS OPraHOB U CUCTEM
OpTaHOB YEJIOBEKA.

[IpakTHyeckn OCYIIECTBIATH U3MEPEHHUE
MyJbca, AaBJIeHUE, OCTPOTHI 3pEHHS,
TeMITepaTyphl Teja.

61-
62

XUMUs yea0BeKa

JlaBaTh Ka4eCTBEHHYIO M KOJIMYCCTBEHHYIO
XapaKTEPUCTHKY XUMHUUCCKUX IIEMEHTOB H
BEIIIECTB, 00Pa3yIONINX TEJIO YeTOBEKa.
KnaccuduimpoBats ux n pacKpbIBaTh UX
POJB B KHU3HECATEIHHOCTH OpraHu3Ma
YyenoBeKa. AHATU3UPOBATH TIPUIHHBI U
TIOCIIECTBHS N30BITKA FITH HEJJOCTATKA
OTJICNBHBIX XUMHYCCKHX 3JICMEHTOB B
OpTraHU3ME YCJIOBCKA.

63

BurtamuHb!

OnpenensiTh BUTAMHHBL, KaK OHOJOTHYECKH
aKTHUBHBIE BEILIECTBA.

KnaccuduiupoBaTh BUTAMHHEI.
XapakTepru30BaTh BOJIOPACTBOPUMBII
ButamMuH C M )KHPOPACTBOPUMBIN BUTAMUH
A, a TaxoKe MX aBUTAMHUHO3EI.

CoOumoaTh ipaBmiia 6€30MacHOTo
MPUMEHEHHST BUTAMUHOB,

64

T'opmons!

CpaBHHBATH HEPBHYIO U TyMOPAJIbHYIO
PETYISAIIH MPOIECCOB KUIHEACATCIFHOCTH
opranu3Ma.

KnaccuduimpoBate TOPMOHEI 110 JKelie3aM,
KOTOpBIE UX MPOIYLUPYIOT U 1O
XUMHUYECKON IPUPOJIE.

XapakTepu3oBaTh UHCYJIMH, aIpEHAINH U
CTEpOUIHbIE TOPMOHBI, & TAKXKE PE3yJIbTaT




THIIeP- U TUIIOQYHKLMH jKelie3 BHYyTPEHHEH
CEKpEIHH.

65

JlekapctBa

Paznuyars XMUMHOTEPAIHUIO U
(dhapmakotepanuto. [lepcorndumnuponarsb
JIOCTHKEHUS APEeBHEN, HOBOM M HOBEMILIEH
MeTULIMHBI.

KrnaccuduiupoBaTh IeKapCTBEHHbBIE
CpeAcTBa.

XapakTepHu30BaTh AJIKAJIOH b, BAKIIUHEI,
AHTHOMOTHKH.

ApryMeHTHpOBATh NaryOHbIC MOCICACTBUS
HapKOMAaHUHU.

Co0bmroats npaBuiia 0€30acCHOTO
MPUMEHCHUS JICKAPCTBEHHBIX

CpPEJICTB.

66

31M0poBEIit 00pa3 KU3HU

Paznuyate pusndeckoe, NCUXUYECKOE,
HPaBCTBEHHOE 3/I0POBbE U
XapaKTepU30BaTh.

ApryMeHTHpPOBATH BEIOOP ONTHMATBHBIX
(hakTOpOB 3I0POBOTO 0Opa3a KU3HU.
ApPTyMEHTHPOBATH TaryOHbIE TOCIEICTBHUS
Ta0AKOKYpPEHHUSI, AJIKOTOJIM3Ma U
HapKOMAaHUHU.

67

®du3nka Ha CITy)KOe
3JI0POBBS YEJIOBEKA

YcTaHaBIMBATE 3aBUCHMOCTD MEXKTY
MPUHITUIIOM JICHCTBUS (PU3UUCCKUX
puOOPOB IS aHTPOTIOMETPUH,
JIUAaTHOCTHKY U TEPauy U 00JIacTIMHI
MIPUMEHEHHS B BaJICOJIOTHH M MEIMIINHE.
[IprMeHSATh HEKOTOPBIE TPHOOPHI IS
OTJENBHBIX AHTPOIIOMETPHYECKUX
U3MEPEHUH.

Co0uro1aTh TEXHUKY 0€30ITaCHOCTH TIPH
pabore ¢ mprbOpamMu, COAEpKaIUMHU PTYTh,
paboraronMu

MOJT HATIPSDKECHUEM WITH C UCIIOJIh30BAHUEM
Pa3IMYHBIX BUIOB U3ITYYCHUS.

68

CoBpemMeHHbIE
MEIUIIUHCKUE
TEXHOJIOTUH

ITo3HaKOMUTBCS C METUIIUHCKUMU
TEXHOJIOTUSIMH JUATHOCTHKH 3a00JICBaHUI
WwmeTs mpeacraBieHne 0 HOPMaIbHBIX
3HAYCHUSAX (PU3MOIIOTHIECKUX MTOKa3aTeen
OpraHn3Ma YeJIoBeKa.

69

HNHupexnmonHbIe
3a00JIEBAHUS U UX
npoduIakTHKa

TT03HaKOMHUTHCS ¢ MH(DEKIIMOHHBIMU
3a00JICBaHUSAMU M WX BO30OYIUTEISAMH.
HMeTh TpeACTaBICHUE O MPUHIIAIIAX
paboOThl IMMYHHOM CUCTEMBI.
O06cyauTh crioco0b! MPOGHUIAKTHKN
WH(EKITMOHHBIX 3200ICBaHNUI.

70

Hayxka o npaBuibHOM
MTUTaHUN

BCrOMHHTE TPUHIIMITBI
(hYHKIIMOHMPOBAHUS MMUIICBAPUTEIBHOM
CHCTEMEI.

ITo3HakOMUTBCS ¢ 0OCOOCHHOCTSIMU HAYKH —
JIAETOJIOT .

AHaTM3UPOBAaTh MUIICBBIC TOOABKH B
NPOJIyKTaX MUTAHUS: UX NOJIB3Y U BpeJ

71

ITpaktudeckas pabora Ne
5 «MccaenoBanue
MIPOTIOPIIHOHATIEHOCTH
CcOOCTBEHHOTO paIfioHa
MUTAHUs, IPOBEPKA

PaccunThiBaTh CyTOYHBIN palliOH UTAHUS
CpaBHUBATH JaHHBIE PACUECTOB C
HOpMAaTHUBaMH, aHAJTU3UPOBATh UX
COOTBETCTBHE




COOTBETCTBUS MacChl Tella
BO3PACTHOW HOPMEY.

CocTaBiisiTh ONTHMAITBHBIN COCTAB
CYTOYHOTO IHIIEBOrO PallMOHa B
COOTBETCTBHH C HOPMAaTHBAMHU
BBIUUCTSITE MacCy Tena | ONpeessiTh
COOTBETCTBHE BO3PACTHON HOpME

72 ITpaktudeckas padora Ne AHanmmM3npoBaTh PE3yIbTATH aHAJIHM30B,
6 « UnTepnperanus CPaBHHUBATH C 3TATOHAMH.
pe3yapTaToB 00IIEero [IpennonaraTe MPUYIHHEI OTKIIOHEHHUS OT
aHau3a KPOBU M MOYMY. HOPMBI.

73 [Ipakriyeckas pabora Ne | 1 OrneHrBaTh MHIUBUYaIbHBII YPOBEHb
7 «Orenka 3JI0pOBbsI B YCIIOBHBIX CTUHHIIAX,
WHAWBHYaTBHOTO (hUKCUPOBATh UX U CPABHHUBATH C ITAIIOHOM.
YPOBHS 3I0POBBSI». AHaIM3UPOBATH PE3YIbTATHI COCTOSHUS

COOCTBEHHOTI'0 3/10pOBbsI 1 IPUYUHBI €TI0
OTKJIOHEHUS OT HOPMBI.

[Ipemmarate myTH JOCTIKEHUS KEIAeMOTO
pe3yrbTarTa.

74 IIpaktudeckas padora Ne | 1 OrneHnBaTh MHAUBHTY AITbHBIH
8 «OrneHka OMOJIOTUIECKHII BO3PACT B COOTBETCTBHH C
OHOIIOTHYEeCKOTO TIPEIOKEHHON
BO3pacTra» METOJIUKOH.

CormnocTaBisiTh pe3yibTaTbl COOTBETCTBUS
COOCTBEHHOT'O OMOJIOTHYECKOTO BO3PACTa C
KaJICHIApHBIM BO3PACTOM.

PaccunThiBaTh HHICKC CTAPEHUS U
aQHAJIM3MPOBATh €TI0 3HAYCHUE.
Ornpenensath GakTopbl 00pasa KU3HH,
BIHSIONINE HA OMOJIOTHUECKUH BO3PACT.

75 IToBTOpEHUE U 1 O060011aTh OCHOBHEIE CBEJICHUS TIO
0000IIIEHNE IO TEME MpoOJIeMaTHKE TEMBI, BBIJIEISTH U
«YenoBek U ero XapaKTepu30BaTh BaKHeHILINE
3I0pPOBBEY TIOHSTHS, 3aKOHBI i TEOPHH TEMEI.

[IprMeHAT UX IS penIeHns KOHKPETHBIX
3aTaHHi.

76 Konrponsnas padora Ned | 1 [IpoBoanTh peduieKcHio COOCTBEHHBIX
«Yenosek u ero JIOCTHXKEHUH.
3JI0POBBEY AHanM3upoBaTh PE3yJbTATHI KOHTPOIBHOM

paboTHI ¥ BEICTPAUBATh IyTH JOCTHKCHHUS
JKEJIAEMOT'0 YPOBHSI YCIIEHIHOCTH.

\% CoBpeMeHnHoe 22 Maprt - Maii
ecTecTBO3HAHUE Ha
cay:k0e yejJoBeKa

77- | DneMeHTapHBI JIX 2 OnpenensaTs npeaAMeT N3ydeHus GU3NKN

78 3JIEMEHTapPHBIE YACTHUIIBI BBICOKHMX SHEPTUM.

Knaccuummposats pyHIaMeHTaTEHBIE
3JIeMEHTapHBIC YaCTHIBI U HX
B3aUMOJICUCTBHSI.

YcTaHaBIMBATE AHAJIOTHIO MEXKITY
YaCTUIIAMH U AaHTUYACTHIIAMHU.
IIporuo3upoBaTs nanpHeHINe MyTH
MCCJIEJIOBaHNsI MaTEPHH.

79 Bonbmioit anpoHHbIi 1 OnuceIBaTh YCTPOHCTBO W MPHHIMIT pabOTHI

KoJuainep 00JIBILIOrO aJIPOHHOTO KOJUIakepa.
AprymMeHTHpOBaTh 6€3011aCHOCTb €T0
paboTHI IS OKPY’KAIOIIETo MHUpA.
KonkpernsnpoBaTs Hay4dHBIE 3a/1a9H,
KOTOpBIE PEIIAOTCS C TOMOIIBIO0 OOIBIIOTO
aJPOHHOTO
KoJutaiigepa.

80 - | DHepreTuka u 2 OnuceIBaTh TPUHIIAI PaOOTHI

81 JHeprocoepekeHne 3JICKTPOTeHEepaTopa Ha OCHOBE TTOHITHIA 00




JNEKTPHYCCKOM TOKE U IJICKTPOMATHUTHOMN
WHYKIUH.

KnaccuduuupoBaTh JIEKTPOCTAHIMH B
3aBUCHMOCTH OT HCTOYHUKA YHEPTUH.
ITepcorndunmpoBath HCTOPHIO
CTAaHOBJICHUSI AaTOMHOM YHEPreTHKH.
Xapakrepu3oBath npuHIHI padoTer ADC.
ApryMeHTHpPOBaTh HEOOXOUMOCTh
UCIIOJIE30BAHUS U Pa3BUTHUS aTOMHOM
SHEPTECTUKU.

82

[IpakTnueckas padora
Ne9 «M3yuenue saBneHus
3IEeKTPOMarHuTHOMN
WHIyKIAN

CoOupars 3MEKTPUIECKYIO 1CTIb.
HccnenoBaTh siBJICHHE IEKTPOMArHUTHOM
WHAYKIHH.

TlonyyaTh MHIYKIIMOHHBIN TOK.

JlenaTp BBEIBOJBI HA OCHOBE IKCIIEPUMEHTA.

83-
84

IIponoBonbcTBEHHAS
npobieMa U yTH eTo
penieHus

AHan3upoBaTh reorpaduro roaoaa.
XapakTepu30oBaTh COBPEMEHHbBIE
HAIpaBJICHUSI PELICHUS
MPOJIOBOJILCTBEHHOW ITPOOIIEMBI.

85-
86

OCHOBBI OHOTEXHOIOTHHA

XapakTepu30BaTh TAKUE HATIPABICHUS
HAYYHO-TEXHHUYECKOT0 Mporpecca, Kak:
OMOTEXHOJIOTHS,

IEHHAas, KIIETOYHAs U OMOJOrHYeCKast
UHKEHEPUU.

ApryMEeHTHPOBATh CBOIO TOUKY 3PCHUS HA
HCII0JIF30BAaHNE TPAHCTCHHOM MPOIYKIIMH B
[IUTAHKUH, IPUMEHEHHE CTBOJIOBBIX KJIETOK B
METULITHE.

87-
88

HanoTexHoIornm u ux
MPUMEHECHHE

OnpenensiTh HAHOTEXHOJIOTHIO, KaK
HHTETPUPOBAHHOEC HAIpAaBJICHUC B
COBPEMEHHOM HayKe U ITPOU3BOJICTBE.
CpaBHHBATH JIBa IOXOa, UCIIOIB3YEMBIX B
HAHOTEXHOJIOTUSX.

XapakTepHu30BaTh OTACIBHBIC METOIBI
HAHOTEXHOJIOTUH.

Bribupath TeMy U COOOLICHHS B
COOTBETCTBHH CO CBOUMU
MPEAIOYTCHUSIMH, HCIIOJIb30BaTh
pas3InYHbIe HCTOYHUKHM HHPOPMALIUH TS €€
PacCKpBITHS, TOTOBUTH

BBICTYIIJICHHE ¥ ITPE3CHTALIHH.

89-
90

YueHuueckast
KoH(pepeHIus:
«"opU30HTHI
IIPUMEHEHHUS
HAHOTEXHOJIOTHUI»

CoBepIIeHCTBOBATH INIHYIO
MHPOPMAINOHHO-KOMMYHHKAaTHBHYIO
KOMIIETEHTHOCTh B MPOIIECCE BBICTYIIJICHHUSI,
JIUCKYCCHH 10 UTOTaM

9TOTO BBICTYILJICHUSI.

OOBEKTUBHO OLICHUBATH CBOIO
JICSITETBHOCTD B TIPOIIECCE PEQIICKCHU.

91-
92

dusuka 1 ObIT

XapakTepu30oBaTh €CTECTBEHHOHAYYHBIC
3aKOHBI U 3aKOHOMEPHOCTH, MOJI0)KEHHBIE B
OCHOBY JEHCTBHUS Pa3JINYHBIX OBITOBBIX
NEKTPUUECKHUX MTPUOOPOB U MPHUHIIMIIBI HX
paboThI.

[IporHO3upOBaTH OCHOBHBIE HAIIPABICHUS
pa3BUTHSI JOMAIIHEH pOOOTOTEXHUKH,
TEJIEBUACHUS, CIYTHUKOBOH U COTOBOM
CBSI3M.

AprymMeHTHpOBaTh HEOOX0IMMOCTb
WCTIOJNIb30BaHUS B OBITY
9HeprocOeperaomux  ObITOBBIX NPHOOPOB.




Co0utoath Mepbl 6€30I1aCHOCTH TIPH
HCIIOJIb30BaHUH OBITOBBIX JJIEKTPHYECKHX
prOOPOB.

93-
94

Xumust 1 ObIT

XapakTepu30BaTh €CTECTBEHHOHAYIHBIE
3aKOHBI M 3aKOHOMEPHOCTH, TIOJIOKEHHBIE B
OCHOBY JICHCTBHS PAa3IMYHBIX MOIOMINX U
YUCTSIINUX CPEICTB, HHCEKTUIINUIOB,
XUMHUYECKUX CPEJICTB

TUTUEHBI M KOCMETUKH.

AHANN3UPOBATH ITUKETKU Pa3THIHBIX
MUIICBBIX MPOIYKTOB HA MPEAMET HX
0e30I1aCHOrO U

JI03UPOBAHHOTO HCTIONb30BAHUSL.
ApryMeHTHpOBaTh CBOM BBIOOD IpU
HCITOJIB30BAHNH TOW MJIM HHONW XMMHUUYECKOM
TPOAYKITNH B OBITY.

95

CuHepreTnka

XapakTepu30BaTh CHHEPTETHKY H
CaMOOPTaHU3ALUIO CI0KHON CUCTEMBI.
PackpbiBaTh 3HaUE€HNE CHHEPTETHKHU IS
MO3HAHMS MaTEPHATBHOTO MUPA U
COIIMATBHOTO Pa3BUTHS OOIIECTBA.
CrpyKTypHpOBaTh MaTepUalibHBIH MUpP U
COOTHOCHTB €T0 YPOBHH C
COOTBETCTBYIOIINMH pazziesiaMu GpHU3NKH.
XapakTepu3oBaTh (OPMBI ABHKEHHS
MaTepuy Ha KOHKPETHBIX pUMepax

96-
97

EctecTBO3HaHME 1
HCKYCCTBO

XapakTepHu3oBaTh IPaBUIIO 30JI0TOTO
CEUCHUS U

HOoCJIe10BaTeNbHOCTE PUOOHATIH U
OIIMCHIBATH UX MPOSIBICHUS B XKHBOU
HIpUPOJE.

YcTaHaBIMBaTh B3aUMOCBSI3b OMOHUKU H
APXHUTEKTYPHI.

OneHuBaTh B3aUMOCBS3b €CTECTBEHHBIX
HayK M UCKYCCTBA U €€ POJIb LISl HX
pa3BUTHSL.

98

[IpakTnueckas padora
Nel0 «M3ydyenue
30JI0TOTO CEUeHHs Ha
Pa3INYHBIX 0OBEKTaxX»

BBINOIHATE «30JI0TOE CEYCHHE)» OTPE3Ka,
YEPTUTD «30JI0TON» TPEYTOIBHUK H
MPSMOYTOJIBHUK.

AHaM3UPOBATh MPOU3BEICHUS UCKYCCTBA
Ha MpPEJIMET COOTBETCTBUSI «30JI0TOMY
CEUCHHUIO» M MIPABUITY TPETEH.
BricTpanBath KoMITO3uIINIO (hoTOTpad
WM PUCYHKa C yYETOM MpaBHJIa TPETEH.

VI

Bxian coBpeMeHHBIX
YYeHBbIX B
¢popmuposanne EHKM

99-
100

Bxnag poccuifckux
YUYEHBIX B (POPMUPOBAHHUE
EHKM

101-
102

CoBpeMeHHBIE OTKPBITHS
POCCUICKHUX YyUEHBIX

COBepHIeHCTBOBaTL JIMYHYTO
I/IH(i)OpMaIII/IOHHO-KOMMyHI/IKaTI/IBHyIO
KOMIIETCHTHOCTD B ITPOLECCC BLICTYIJICHMS,

JUCKYCCHU 1O UTOI'aM 3TOI'0 BBLICTYIIJICHUA.

OOBEKTUBHO OLICHUBATH CBOIO
JICSITEIBHOCTD B TIPOIIecCe PEQIICKCUU.
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