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IosicHUTEeNLHAA 3aNIUCKA.

Pabouas mporpamma mo ectectBo3Hanuto s 10-11-ro kiacca cocraBiena
Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOEHHWS OCHOBHOW 00pa3oBaTEeNbHON
nporpaMMbl cpeaHero obimero obpaszoBanus, npeacraBieHHbXx Bo OI'OC COO,
nporpaMmbl  (DOPMHUPOBAHHS  YHUBEPCATBHBIX YUEOHBIX JEUCTBUH H C
UCIIOJIb30BaHNEM aBTOpcKoi mporpammel st 10 — 11 kmaccoB O.C. I'aGpuensina
«EctectBo3nanue» (I"'adbpuensn O.C. Paboune nporpammsl. EcrecTtBo3nanue. 10-
11 xnaccer: yuedHo-Metogudeckoe nmocooue / O.C.I'abpuensn, C.A.Cnaakos. — 2-¢
u3., crepeotun. — M.: Jlpoda, 2014. — 110, [2] c.)

[lensiMu M3ydyeHHs] MHTETPUPOBAHHOTO Kypca «EcrecTBo3HaHMe» B cTapiieit
IIKOJIE SIBJISIFOTCS:
* CO37JaHUE OCHOB LIETTOCTHOM HAy4YHOU KapTUHBI MUDA;
* (popmMupoBaHUE TOHMMAHUS B3aMMOCBSA3H M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX
HAyK; BJIMSHUS E€CTECTBEHHBIX HAyK HAa OKPY’KAIOIIYI0 Cpeay, SKOHOMUYECKYIO,
TEXHOJIOTHUYECKYI0, COLMATIBHYIO U 3THUECKYIO C(hephl AeSITEIbHOCTH YeIOBEKa;
* CO3JaHUE€ YCIOBUM N1 pa3BUTHUA HABBIKOB Y4eOHOH, TMPOEKTHO —
UCCIIEIOBATENbCKOM, TBOPYECKOM JEATENbHOCTA, MOTHBALMU OOY4YaOUIUXCSA K
CaMOpa3BUTHIO;
dbopMHpoBaHHEe  YMEHMM  aHAIM3UPOBATh,  OLICHUBATh, MPOBEPSIThH  Ha
JIOCTOBEPHOCTH U 0000111aTh HAYyYHYI0 HHPOPMAITHUIO;
* T[IOJyY€HHWE HaBBIKOB Oe30macHOW paboOThl BO BpeMsi IPOEKTHO —
UCCJIEIOBATENLCKOW U DKCIEPUMEHTAIBHOM JEATEIbHOCTH, MPHU HKCIOIb30BaHUU
71a60paTOPHOTO 00OPYIOBAHUS.
3amauaMu peAMETHOTO Kypca «EcTecTBO3HAHUE) SIBIISIOTCS:
- OCBOCHHME 3HAHMM O COBPEMEHHOM €CTECTBEHHOHAy4YHOW KapTUHE MHpa M
METO/aX €CTECTBCHHBIX HAyK; 3HAKOMCTBO C Hambojiee BaXHBIMH HACIMU U
JOCTHXKEHHUSIMU €CTECTBO3HAHHUS, OKA3aBLIMMU ONPENEISAIONIEe BIMSIHUE HA HAIX
MPECTABIICHUS O MPUPOJIE, HA PA3BUTHE TEXHUKU U TEXHOJIOTHUIA;
- OBJAJCHUE YMCHHUSIMH TPUMEHSTH TIOJYyYCHHBIE 3HAHUA JUIsI OOBSICHEHUS
OKpYXXalolllUX  SBJICHUN,  UCIOJB30BAaHUA WU  KPUTUYECKOM  OLICHKHU
€CTECTBEHHOHAYYHOU MH(POpMAIUH, I OCOZHAHHOTO OMPEENICHUsI COOCTBEHHON
MO3UIIMHU [0 OTHOIIEHUIO K 00CY>KIaeMbIM B OOLIECTBE MPoOIeMaM HayKu;
- TNPUMEHEHHE €CTECTBEHHOHAYYHBIX 3HAHUN B TMOBCEJHEBHOM KU3HMU IS
obOecrieueHrss 0O€30MaCHOCTH KU3HENEATENbHOCTH, OXPaHbl 3J0POBBS, 3aLTUTHI
OKPY>KaIOIlIeH Cpe/Ibl.

BBeaenue kypca ecTrecTBO3HaHHS B CTapllied IIKOJIE BBI3BAHO CIEAYIOIIMMHU
MPUYUHAMM:
1. Ha BbIXO/1€ M3 MIKOJIBI B COBHAHUH Y OOJBIITUHCTBA BHIITYCKHUKOB (POPMUPYIOTCS
YaCTHBIC HAy4YHBIC KAPTUHBI MUpPA: XUMUYECKasi, pusnyeckas, Ouosorndeckas, Ho
OTCYTCTBYET €JMHAasl €CTECTBEHHO-HAay4Has KapTHHA, KOTOPYI0 M IpH3BaHa
(dbopMupoOBaTH Takas JUCIMUILINHA, KAK €CTECTBO3HAHMUE.
2. Hapymaercs mnpeeMCTBEHHOCTh MEXKIY CpelHEeW U BbIcuIed ImKonoi. B
TYMaHUTAPHBIX By3ax 00s3aTEIbHBIM SBIsIETCS U3ydyeHue kypca «EcrecTBeHHO-



Hay4Has KapTHHAa MHUpPa», CHUHOHMMOM KoToporo sBistorca «Konuenuun
COBPEMEHHOTI'0 €CTECTBO3HAHUSD.

3. BBeneHue Kypca €CTECTBO3HAHMS IO3BOJISIET PEAIM30BaTh TAKOW MEXAHU3M
ryMaHUTapu3allii €CTECTBEHHO-HAYYHOTO0 O0O0pa3oBaHMsl, KaK MHTErpalus, 4tro, B
CBOIO  O4Yepellb, IMO3BOJSET T'yMaHHM3UpOBaThb 3TO  0Opa3oBaHHWE A
CTapIIEKIACCHUKOB, BbIOpaBIINX g 00yuenus B 10—I11kmaccax rymaHUTapHBIN
npodusb.

B ocHOBY Kypca nosnoxeHa ujesi aHTpOINOLIEHTPU3Ma, T.€. TOCTPOEHUE Kypca
B JIOTUKE U CTPYKTYyp€ BOCHPHUATHS YUYEHHUKOM ECTECTBEHHOTO MHUpAa B CHUHTE3€
bu3NYEeCKUX, XUMUYECKUX U OMOJIOTUYECKUX MPE/ICTABICHUN.

bonbmioe BHuManue (Oosee 25% yd4eOHOrO BpPEMEHM) YIENSIeTCs
HKCIIEPUMEHTY, JabopaTOpHbIM W mpakThuueckuMm padoram. GI'OC B kauecTBe
0CSI3aTENLHOTO 3JIEMEHTA MPU OOYYEHUHU B CTapIIMX KJaccax MpeayCMaTpUBAET
BBIIIOJIHEHHE  KaXKIbIM  YYEHMKOM  HHJMBHAYaJbHOrO  MpoekTa.  be3
UCCIIEIOBATEIbCKUX YMEHUN M HABBIKOB CO3/IaTh MPOEKT OyAeT ClI0XHO. UTOOBI
COBEPILECHCTBOBATh 3TH YMEHHUS M HAaBBIKHM, B KaXJOM YYEOHUKE IPETyCMOTpPEHA
rnaBa «llpaktuueckue pabGote». PaboTbl, mpenyokeHHble B HEH, MOTyT
NOCIIYKUTh OCHOBOM JJIs1 BBIITOJIHEHUS] MHAUBUAYaJIbHOTO IIPOEKTA.

Mecmo npeomema 6 yuebnom niame.

[Ipeamer  «EcrecTBo3Hanme»  BXOAUT B  NIPEAMETHYIO  001acTh
«EctecTBenHbie Hayku». Pabodast nmporpamma paccuutana Ha 207 y4yeOHBIX 4acoB
(u3 pacuera 1o 3 gaca B Hezento B 10 u B 11 kimacce), B T.4. KOHTPOJIbHBIX padoT: 4
yaca — 10 knacc, 4 yaca — 11 kmacc; npaktuueckux padot: 19 gacor — 10 kiacc,
10 wacoB — 11 knacc.

Jlns peanu3anuu 1aHHoW PaGouei mporpamMMbl UCTIONIB3YETCS:

1. EcrectBo3nanue. 10 kinacc. YueOnuk. bazossiit yposens (aBTop O. C.
["abpuensn, N.I'.Octpoymos, H.C.ITypeimesa, C.A.Cnagkos, B.M.CuBornasos). —
M.: lpoda, 2017.

2. EctectBo3nanue. 10 xiacc. Metoauueckoe nocodue (aBropsl O. C. ['abpuensy,
C.A,Cnankos).

3. EcrectBo3nanue. 11 kiacc. YueOnuk. ba3oslit yposens (aBTop O. C.
["abpuensn, M.I.Octpoymos, H.C.ITypeimesa, C.A.Cnankos, B.M.CuBornasos). —
M.: lpoda, 2014.

Ilnanupyemble (TUYHOCTHBIE, METAITPEAMETHBIE U IPEAMETHHIE) Pe3yJbTaThl
ocBoeHus1 yueOHOro npeamera «EcrecTBo3HaHMe»

Jluunocmuvimu pe3yriomamamu 00y4eHus ecmecmeo3HaHUIo A6IAI0MCA!
8 YEHHOCMHO-OPUeHMAYUOHHOU cghepe — BOCIUTAHHE UYyBCTBA TOPAOCTH 3a
pOCCUICKHE eCTECTBEHHBIC HAYKH,
6 mpyoosol cgepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JajbHEHIIeH
o0pa3oBaTeNbHON U MPO(hEeCCHOHAEHON TPACKTOPHUH;
B NO3HABAMENbHOU (KOCHUMUBHOU, UHMENLIeKMYAIbHOU) cghepe — yMEHHE
YIPaBISATh CBOCH MMO3HABATEIHHOMN JIEITEILHOCTHIO.



Memanpeomemunvimu ~ pe3yiomamamu  0C80€HUSL  NPOSPAMMbL  NO
ecmecmeo3HaAHUIO AGNAIOMCA:
— OBJIAQJICHHE YMEHHUSMU M HaBBIKAMHU PA3IMYHBIX BHUIOB IO3HABATEIBHOM
NESTENIbHOCTH, TPUMEHEHUS OCHOBHBIX METOJOB TMO3HAaHUA (CHCTEMHO-
UHGOPMAIIMOHHBIN aHaIN3, MOJAETUPOBAHUE) JIA M3YyUEHUS Pa3IUYHbIX CTOPOH
OKpY’KalOIIEeT0 eCTECTBEHHOTO MUPA;
— OBJIaZICHHE OCHOBHBIMH WHTEIICKTYaJbHBIMU OTEpasIMu: (HopMyIHpOBaHHUE
THIIOTE3, aHAJIM3 U CUHTE3, CpaBHEHHUE, 0000IICHNEe, CHCTeMAaTH3allNs, BbISBICHHUE
IPUYUHHO-CJIEICTBEHHBIX CBSI3€H, TOUCK aHAJIOTOB,
— (¢dopMHpOBaHHE YMEHHMI TEHEPUPOBATh HJEH M ONPEACNATh CpPEICTBa,
HEOOXOMMBIC JJIS UX PealIN3alllu;
— (opmupoBaHUEe YMEHHUH ONPEAENATh e W 33aJa4d JESATSIbHOCTH, a TaKkKe
BBIOMpaTh CPEACTBA pealu3allid JTHX IeJied M TNPUMEHATh Ha MPAKTHKE;
dbopMupoBaHHE yMEHHI HCMHOJIb30BaTh PA3NUYHBIE MCTOUHUKH MJISI MOJTYyYEHUs
€CTECTBEHHO-HAYYHON MH(POPMAIIMN U TOHUMAHUS
3aBHCHUMOCTH OT cojepxaHusi U (OpMbl MpeACTaBICHHOW MHPOpPMAIUU U Leen
azpecara.

IIpeomemnuvimu pesynomamamu u3yueHus: eCmecmeosHaHus.:

Buvinyckuux na 6a3060Mm ypoHe HAYYUMCAL:
- IEMOHCTPHUPOBATH Ha MPUMEPAX POJIb ECTECTBO3ZHAHMS B PA3BUTHUU YEJIOBEUECKON
IUBUIIN3AIUH;
- BBIAICIIATH IEPCOHATBHBIN BKJIa/l BETMKUX YICHBIX B COBPEMEHHOE COCTOSIHHE
€CTECTBEHHBIX HayK;
- TPaMOTHO MIPUMEHSTh €CTECTBEHHO-HAYYHYIO TEPMUHOJIOTHIO TIPHU OTIMCAHUU
SIBIICHUH OKPY’KAIOIIETO MUPA;
- 000CHOBaHHO IPUMEHSATH MTPUOOPHI JIJIS1 U3MEPEHUS U HAOIIOICHUS, HCTIONB3Y ST
OTMMCAaHUE WIH MPEITI0OKEHHBINA aITOPUTM IKCIIEPUMEHTA C LIETBI0 MOTy4YeHUs
3HaHUN 00 OOBEKTE U3YyUEHUS;
- BBISIBJISITH XapakTep SBJICHUN B OKPYKaIOIIEH cpe/ie, MOHUMAaTh CMBICIT
Ha0JI0Ja€MBIX MPOIIECCOB, OCHOBBIBASICh HA €CTECTBEHHO-HAYYHOM 3HAHUH,
- MCIIOJIb30BATh ISl OMUCAHMSI XapaKTepa MPOTEKaHuUs MPOIECCOB (pU3MUeCcKHe
BEJTUYMHBI U IEMOHCTPUPOBATH B3aMMOCBSI3b MEXKTy HUMU;
- OCYIIECTBIIATh MOJICTUPOBAHUE MPOTEKAHUS HAOIIOAAEMbIX IIPOLIECCOB C YUETOM
TpaHUI] MPUMEHUMOCTH UCTIONB3YEMBIX MOJIENICH;
- KpUTUYECKH OIEHUBATh, HHTEPIPETUPOBATH U 00CYKIaTh HH(DOpMAIIHIO,
conepkarnryrocs B coobmenmnsix CMU, pecypcax MHTepHETA, HAYYHO-TTOMYIISIPHBIX
CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH; ACTIaTh BBIBOJIBI HA
OCHOBE JINTEPATYPHBIX TaHHBIX;
- IPUHUMATH apTyYMEHTHPOBAHHBIC PEIICHUS B OTHOIICHUW TIPUMEHEHUS
pPa3HOOOPa3HBIX TEXHOJIOTHH B TPO(ECCHOHATILHOM NESITEIbHOCTH U B OBITY;
- U3BJIEKATh U3 OMUCAHUS MAIllMH, MPUOOPOB U TEXHUUYECKUX YCTPONCTB
HEOOXOMMbIE XapaKTEPUCTHKH JIJIs1 KOPPEKTHOTO UX HCIIOJIb30BaAHUS;
- 00BACHATH MPUHIIUIIBI, TOJIO)KEHHBIE B OCHOBY PabOThI TPUOOPOB;
- OpPraHU30BBIBATH CBOIO JACSTENLHOCTD C yUE€TOM MPUHIIUIIOB YCTOHYUBOTO
Pa3BUTHUS CUCTEMBI «IIPUPOAa—O00IIECTBO—UETOBEK» (OCHOBBIBASICH HA 3HAHUSX O



npoleccax nepeHoca U TpaHcpopMaliu BEIECTB U SHEPTUN B SKOCUCTEME,
pa3BUTUU U PYHKIIMOHUPOBAHUHU OHOC(HEPHI; O CTPYKTYpE MOMYJISIIUN U BH]IA,
aanTanusx OpraHu3MoB K cpejie OOMTaHMsI, CBOMCTBAX SKOJIOTHUECKUX (PaKTOPOB;
PYKOBOJCTBYACH MIPUHIIMIIAMU PeCypcocOepexeHrst 1 6€30IMacHOro MPUMEHEHUs
MaTepuasoB U TEXHOJIOTHIA; COXpaHss OHOIOrHuecKoe pasHooOpasue);

- 000CHOBBIBATH MPAKTUUECKOE UCTIOIB30BAHUE BEIIECTB U UX PEAKIUi B
MPOMBIIIJICHHOCTH U B OBITY; OOBSICHSTH POJIb ONPEACIICHHBIX KIaCCOB BELIECTB B
3arpsiI3HEHUH OKPY KaIOLEH Cpebl;

- IEHCTBOBATh B paMKax MPaBUJ TEXHUKU 0€30M1aCHOCTH U B COOTBETCTBUHU C
MHCTPYKUHUSAMHU IO IPUMEHEHHIO JIEKAPCTB, CPEACTB OBITOBOI XUMUU, OBITOBBIX
AJIEKTPUYECKUX TPUOOPOB, CII0KHBIX MEXAaHU3MOB, IOHUMas €CTECTBEHHO-
Hay4yHbI€ OCHOBBI CO3/1aHUs IPEUCaHU;

- (hopmMHpOBaTH COOCTBEHHYIO CTPATETHIO 3J0POBLECOEPETAIOIIETO
(paBHOBECHOT0) MUTAHMSI C YUETOM OMOJIOTUYECKON 11e71ecO00pa3HOCTH, POIH
BEIIECTB B MUTAHUU U JKU3HEEATEIHHOCTH JKUBBIX OPTaHU3MOB;

- 00BACHATD MEXaHU3M BIIUSHUS Ha )KUBbIE OPTAaHU3MBI 3JIEKTPOMArHUTHBIX BOJIH
U PaJIMOAKTUBHOTO U3TYyUYEHUS, a TAKXKE ACUCTBUA aJIKOT0JIsA, HUKOTHHA,
HapKOTUYECKUX, MyTareHHBIX, TEPATOrC€HHBIX BEILIECTB Ha 3/I0pPOBbE OpraHU3Ma U
3apO/bIIIEBOE PA3BUTHE;

- BBIOMPATh CTPATETUIO MOBEACHHS B OBITOBBIX U UPE3BBIYAMHBIX CUTYAIIHAX,
OCHOBBIBAsICh Ha IOHUMAaHUM BIIMSHUS HA OPTaHU3M YelloBeKa (PU3NUECKUX,
XUMHUYECKHUX U OMOJIOTMYECKUX (PAKTOPOB;

- OCO3HAHHO JEWCTBOBATh B CUTYyallMU BbIOOpA MPOAYKTA UM YCIIYTH, IPUMEHSS
€CTECTBEHHO-HAYYHbIE KOMIIETCHIINH.

Buvinycknux na 6a30680m ypogue noayuum 803MOACHOCHIb HAYYUMbCAL!

- BBITIOJIHATH CAMOCTOATEIbHBIE SKCIEPUMEHTBI, PACKPBIBAIOLINE TOHUMAHUE
OCHOBHBIX €CTECTBEHHO-HAYYHBIX [TOHATUH U 3aKOHOB, COOJII0/1as1 MPaBUiIa
Oe3omacHoOi paboThI; MPEACTABIATH MOJTYUYEHHBIE PEe3YyIbTaThl B TAOJIUYHOM,
rpaduueckoil uau TeKCTOBOM opMe; AenaTh BBIBObI HA OCHOBE MOJYUYEHHBIX U
JUTEPATYPHBIX JAHHBIX;

- OCYILECTBJIATh CAMOCTOSTENbHBIA YUEOHBIN IPOEKT HIIM UCCIIETOBAHNE B
00JacT €CTECTBO3HAHMSI, BKIIIOUAIOIIMH OIpeIeNIeHNe TEMBbI, TIOCTAHOBKY IIEJIA U
3a/1a4, BBIIBM)KCHUE TUIIOTE3BI U IIyTEH €€ DKCIIEPUMEHTAJIbHON IPOBEPKH,
IIPOBEJICHHE DKCIIEPUMEHTA, aHAJIU3 €T0 Pe3yJIbTaTOB C YYETOM ITOIPEIIHOCTH
U3MepeHus, pOpMyIMPOBaHUE BBIBOJOB U MIPEICTABICHUE TOTOBOTO
MH(POPMAIIMOHHOTO IIPOAYKTA;

- 00Cy/1aTh CYILECTBYIOIINE JOKAJIbHbIE U PETMOHAJIBHBIE TPOOIEMbI
(9KOJIOTUYECKHE, SHEPTETUUECKHE, ChIPBEBBIE U T.J.);

- 000CHOBBIBATD B JUCKYCCUU BO3MOYKHBIE MYTH UX PEILIEHUs, OCHOBBIBAsSICh HA
€CTECTBEHHO-HAYYHBIX 3HAHUSIX;

- HaXOJUTh B3aUMOCBSI3U MEXIY CTPYKTYpOoil U (PyHKIIMEH, MPUUUHOMN U
CJIEICTBUEM, TeOpUel U paKkTaMu NpU aHAINU3€ MPOOJIEMHBIX CUTYaIHi U
000CHOBaHMU IPUHUMAEMBIX PEIICHUI Ha OCHOBE €CTECTBEHHO-HAYUYHBIX 3HAHUM;
MIOKa3bIBaTh B3aUMOCBSI3b MEXKY 00JIACTAMH €CTECTBEHHBIX HaYK.



Coaep:xxanue yueOHoro npeamera «EcrecTBo3HaHHe)».

10 knacc.

L. BBenenue (4 1)
BBenenue B ecrectBo3Hanue. Ilpupoma-cpena oOMTaHHSA M UCTOYHUK >KU3HU
yesoBeKka. B3auMOOTHOIIEHHUS YelloBeKa U MPHUPOAbl, UX auanektuka. [Ipupona —
MCTOYHHUK TBOPYECKOI'O BJIOXHOBEHHUS JIESITENIEN NCKYCCTBA.
EcTecTBO3HaHue — €OUHCTBO Hayk o mpupoje. Matepus u  ¢Gopmbl ee
cyuiectBoBaHus. [[uanektuka ectecTBo3HaHUA. OCHOBHBIE 3Talbl €r0 Pa3BUTHUA.
[IoHATHE O €CTECTBO3HAHUM, KAK CUCTEME HAYUYHBIX 3HAHHUI O MPUPOJIE.
Jlemoncmpayuu. BuneopparmMeHTsl (MMOJS  CEIBCKOXO3SUCTBEHHBIX — YTOIUH,
Kapbepbl Mg JOOBIMM YIS W PYJbl, METANypruyeckue KOMOWHAThI, ra3o- U
Hedrenporoapl, daotunuu, I'9C, TOL u ADC, nocneacTBusi 3eMICTPSICEHUN U
I[yHaMH, WMCYE3HYBIIHUE BHUJbl PACTEHUW M >KUBOTHBIX); PENPOAYKIHUH KAPTHUH
BEJIMKHX XYyJI0KHUKOB C TIeH3aKaMu U ApyrumMu oobextamu npupossl ([1lumkuna,
JleButana, AiiBazoBckoro, HOona wu 7ap.); My3bIKaJlbHbIE  (DparMeHTsl,
NOCBSILIEHHBIE sIBIEHUAM npupoabl (Halikosckuii, Cen-Canc, beTxoBeH u ap.).
[TopTpeTbl  yuYeHBIX-€CTECTBOUCHBITATENEH, BUIACOPpPArMEHTHl 1O HCTOPUHU
BO3HUKHOBEHUS U Pa3BUTHS (PU3NUKHU, XUMUU U OMOJIOTHH

II. EcrecTBO3HAHUE M MeTOABI MO3HAHNMS MuUpa (16 u)
B3aumoceazo mesncoy HayKoil u mexnoaocuamu
Ucmopus uzyuenus npupoowl. Ilpoepecc 6 ecmecmeeHHbIX HAYKAX U €20 8KAAO 8
pazsumue yusuiuzayuu. Memoowvl HayuHo2o NO3HAHUA U UX COCMABAAIOWUE:
HabarooeHue, uzmepenue, IKCnepumMeHm, Mooeauposanue, 2unomesd, 8bl800,
nocmpoenue meopuu. @opMbl MO3HAHUA: HAYYHOE U HEHay4yHoe. /[Ba ypOBHS
HAYYHOT'O MMO3HAHUS: SMIIUPUUYECKHUM (UyBCTBEHHBIH, ONBITHBIA) U TEOPETUUECKUHN
(paunoHanbHbBI). MoienupoBaHue Ha TEOPETUUECKOM YPOBHE MO3HAHUS U TUIIbI
MoJiesiel (haeanbHasi, aHaJlorus, MaTeMaTudeckas). Pojib MBICJIEHHOTO
HKCIIEPUMEHTA U MaTEMAaTUYECKOIO0 MOAEINPOBAHUS B CTAHOBJIEHUU U Pa3BUTUN
€CTECTBEHHBIX HayK. @yHoamenmanbHvle NOHAMUS eCMeCcmE03HAHUSL.
A3eik  ecmecmeosnanua. buonocus. buonornyeckas cucrematuka H ee
BAKHEUINIME TakCOHbl. buHOMHMHanbHas HoMeHkiuarypa. llomdarue Bupa.
Cucremaruka UBOTHBIX. [ToHsiTHe moponbl. Cucrematuka pactenuid. ITonstue
copra. buonoruueckass HOMEHKJIaTypa — OCHOBa  MpodecCHuoHATbHOU
NEeATENIbHOCTH. Xumus. TprBuanbHble Ha3BaHUs. PanuoHanpHas HOMEHKIIATYpA.
Mexnynaponnast HomeHkinatypa MIOITAK.
XUMHUYECKHE DJIIEMEHThl W TMPOMCXOXKJIeHHEe uX Ha3BaHui . Kiaccudukanus
HEOPTaHWYECKUX BEUIECTB (OKCHUIbI, KUCIOThI, OCHOBAHUS, COJIM) U TPHUHIIUIIBI
oOpa3zoBanus ux Ha3zBaHuil. @usuxa. EquHuIbl uamMepennst pU3anyeckux BEIUYUH
Ha Pycu. Engunune usmeperus (QU3NYecKux BEIMYUH B HEKOTOPBIX APYTHX
cTpaHax. MexIyHapoaHas CUCTeMa €IUHHI] U3MEpPEHUs] (PU3NYECKUX BEITUUYUH —
CHU. OcHOBHBIE U TIPOU3BOHBIEC EAUHUIIBI H3MepeHus pusndeckux BennunH CH.
Ecmecmeennonayunvie nouamus, 3aKoHbl u meopuu. ECTeCTBEHHOHAYYHBIE
noHstus. KoHKpeTHbIe U aOCTpaKTHBIE €CTECTBEHHOHAYYHbIE MOHATUSA. 3aKOHBI



€CTEeCTBO3HAaHUs. EcTecTBeHHOHayuHble Teopuu. OmnucaTelabHbIE TEOPUU U
o0BsicHUTENbHBIE Teopuu. [IporHo3upyromias poib €CTeCTBEHHOHAYYHbBIX TEOPHUH.
Ecmecmeennonayunaa kapmuna mupa. KapTuHbl Mupa: pelnuruo3Hasi, ObIToBas,
XyJnoxecTBeHHas. Ecmemceennonayunas xkapmuna mupa (EHKM). DBontonus
EHKM wu ee otamel: apuCTOTENEBCKMU, HBIOTOHOBCKHM, JUHIITEHHOBCKAs
peBomtonus.  [lpuHOMIBI  MMO3HAHHMST B €CTECTBO3HAHUU:  COOTBETCTBHS,
JOTIOJIHUTEIbHOCTH, IPUYUHHOCTH, CAMMETPHUH.

Mupui, 6 Komopuix mul scueem. llpumepsr cucmemamuzayuu U Ha2a0HO20
npeoCcmasieHus Hay4Ho20 3HAHUS. NPOCMPAHCIMBEHHO-8PEMEHHbLE
Xapaxmepucmuxku (HahLOMUp U MUKPOMUD, MAKpOMUp, mezamup). I paHUIIbl MUPOB
U YCIIOBHOCTh 3THX T'paHUll. Po/ib HAyuHblX 00CMUNCEHUL 8 CO30AHUU HOBBIX
mexuono2uil. Ieooyus mexroaoeutl. ITpubopwI 1151 U3ydEeHUS MUPOB, UX
ABOJIIOLIMS OT CBETOBOTO MUKpockorna P.I'yka 10 CkaHMpYIOIIETro TyHHEIBHOTO
mukpockona (CTM) u atromHo-cuiioBoro mukpockomna (ACM). MonekynsipHoe
pacno3HaBaHME U €ro POJIb B IPUPOJIE U )KU3HU YesioBeka. KommbroTepsl
OyIyuiero.

Hemoncmpayuu.  TlopTpetsl  yueHbix- ectecTBoucnbiTateneit  (I'.I'ammnes,
N .MenneneeBa, ['.Mennenss, H. bekeroa, M. ®@apaznes), pazauyHbie
MaTepuaibHble (uznueckue (dnMeKkTpodopHas MammHa — MOJENb MOJHHH,
KPUCTAJUTMUECKHE PEIICTKH PA3IMIHBIX TUIIOB), OMOJIOTHYECKUE (MYJISKH I[BETOB,
OpraHoB TeJia yejoBeka), reorpaduyeckue (riaodyc, kapra, TEIIYypUi),
XUMUYECKUE (IIAPOCTEPKHEBbIE U OOBEMHBIE MOJEIM MOJEKYJ pa3IMnyHBIX
Bemect). Cnaiiapl ¢ MoaensaMu cTpoeHust atoma TomcoHna u Pezepdopra.
OTHOCHUTENIBHOCTh MOHATHUS MYyCTOThl. Pa3nuunble (u3nyeckue, XMMUYECKHE U
ouonornyeckue wmogenu. Iloptperst Apucrorens, K.JIunues, Y. JlapBuHna;
BUJIe0parMeHTbl C TAKCOHAMH B OOTAHUKE U 300JIOTHU U MIPUMEPHI CUCTEMATUKU
OTHENBHBIX PACTEHWHW W KUBOTHBIX. Tabmura, cmaing wiam BUAeOoPpparMeHT
«Homenknatypa UIOITAK»; Tabnuupl wiu ciaidpl ¢ aHUMAaLUAMUA MO OOIIUM
OpyuHIMOAM oOpa3OBaHMsS Ha3BaHWM BaXHEHIIMX KJIACCOB HEOPraHUYECKHUX
COEIMHEHUI — OKCHIOB, KUCJIOT, OCHOBAHMsI, COJIEH, - U UX KJIACCU(UKALIUU.
[Toptperst Oma, Kynona, HeioToHa, DiHIITEiHA W 1Ip.; TaOMHIBI OCHOBHBIX W
npousBoAHbIx eannul CU; auHamuueckue BUACOPParMEHThI, WILTIOCTPUPYIOIINE
BOKHEUITNE TOHITHS (PU3NKU TPUMEHHUTEIIBHO K TeMe YypOKa; Claij Win
BusieopparMeHT «CTapopyCcCKUE €AMHMIBI M3MEPEHHS] HEKOTOPBhIX (PU3NYECKUX
Benu4YMH». Tabmuibl W BUACOPPArMEHTHI, WILIIOCTPUPYIOIINE BaKHEHIINE
MOHSTHUS, 3aKOHBI M1 TEOPUHU €CTECTBEHHOHAYYHBIX TUCIUIUIMH M0 KypCy OCHOBHOM
HIKOJIbl. BuaeogparMeHThl U ClIaifIbl O SBOJIOIMUA MUKPOCKOIIOB.
Jlabopamophvie onvimoel. 1. IlocTpoeHHE PaBHOCTOPOHHUX TPEYTOJbLHUKOB W3
CIIMYEK Ha IUIOCKOCTM M B IMpocTpaHcTBe. 2. Wmmroctpauuss — OpHHIUIIA
cooTBeTcTBUS. 3. MojenupoBanue MOpHUHIMIA PabOThl  CKAHUPYIOIIETO
MUKpockora. 4. JlokazateasCcTBO OEIKOBOW MPUPOLI PEPMEHTOB.

Ilpakmuueckas  paboma Nel. DMIupuueckoe TMO3HAHUE B  HM3YyUYCHUH
€CTECTBO3HAHUS.



llpakxmuueckass paboma Ne2. TlocTpoeHHE TPOCTPAHCTBEHHBIX MOJIEeH
HEOPraHWYECKUX W OPraHUYeCKHX COEJUHEHUH B COINOCTaBIEHUUM C HX
CBOWCTBaMH.

IIpakxmuueckas paboma Ne3. Habnronenne 3a ropsiiei cBeuoin

Ipaxmuueckas paboma Ne4. Habnronenue 3a U3BMEHEHUEM TEMIIEPaTyphl JibJa U
€ro COCTOSIHHEM IIpU HarpeBaHUU

III.Meramup. OcBoeHHe KOCMOCA M €r0 PoJib B )KU3HU YesoBedecTBa (9 1)
XPpOHOJIOTHS ACTPOHOMUYECKHX MPEACTABICHUM U OTKPBITHIA: T€OIEHTpUYECKas
CHUCTEMa MHUpa; AHTPONOLEHTPUYECKAS] CUCTEMa MUPA; FeIHMOLEHTpUYEeCcKas
cucteMa mupa. AcTpoHOMBI 16-19 B.B. 1 UX BKJIaJ B pa3BUTHUE MPEIACTABICHUN O
Bcenennoil. Becenennas: meopus 603HUKHOBEHUS, CMPYKMYpPA, COCMAB, I80I0YUS.
Acmponomus Kaxk HAyyHbll PYHOAMEHM 0C80EHUS KOCMUUECKO20 NPOCMPAHCMEA.
KocMmonorus. Bkiag 0TeuecTBEHHOM HAYKH B MUPOBYIO KOCMOJIOTHIO.
Pakemonocumenu, uckyccmeennvle cnymnuku, opoumanvhsvie Cmanyul,
nianemoxoosl. OpoutanbpHas actpoHomuueckas oocepsaropus (OAO).
Hcnonvzosanue cnymHukoswix cucmem 6 cgpepe un@dopmayoHHbIX MexHOI0UU.
Cospemennvie HAYYHO-UCCIE008AMENLCKUE NPOCPAMMbL NO U3YUEHUIO KOCMOCA U
ux 3nauenue. [Ipobnemsi, césa3anuble C 0CB0EHUEM KOCMOCA, U NYMU UX PEUUeHUS.
Meswcoynapoonoe compyoHuuecmao.

IV.060010uku 3emun: aurocdepa, ruapocdepa, armochepa (12 4)

Cmpoenue 3emau. Jlumocgepa. BuyTpennee crTpoeHue 3emMiau U €€
xumMudeckuit coctaB. CTpoeHue U coctaB Jutochepsl. MuHepanbl U TOpPHBIE
noponbl. Pynel.  Jlutocdepnesie mmutThl. 3emuerpscenus. Illkama Puxtepa.
NuaTencuBHOCTH 3emneTpsiceHuid. Llynamu.

T'uopocgpepa. Okeanwvt u mopsa. CoctaB ruapochepsl. MupoBoit okean. Mopsi.
Herunmuneie mopsa:  CapraccoBo, Kacnwmiickoe u Apanbckoe. Tema Mops B
MPOU3BEACHUSAX MUPOBOM XYJI0KECTBEHHOUN KYJIbTYPBHI.

Boowt okeanoeé u mopen. XuMu4eCKU COCTaB MOPCKOM M OKEAHWYECKOM BOJBI.
[Ipomunne. Jlen B okeane. I'pennanausa. Aurtapkruaa. JIBumxenue Box Muposoro
okeaHa. [IpuimBbl u oTuBBL. MOpckue TeueHus. Tunel Kimmara.

Boowt cywu. Bonpl cymm w ux kinaccupuxauus. Poanuku. [eif3epsl.
MuHepanbHble BOJIbI U UX KJIacCHU(PUKALIUS. [IpoGnema npecHoit Boabl. O3epo
baiikan. KapcroBble sBieHHS W 00pa3oBaHUE CTAJAKTUTOB M CTaJarMHUTOB.
AHOMasbpHbIE CBOMCTBA BOJIbI M KX 3HAUYEHUE B MPUPOJIE.

Ammocepepa. Ilozooa. Atmochepa u ee coctaB. BepTukanbHOe cTpoeHHE
atMocdepnl: Tpomocdepa, crparochepa, mezochepa, Tepmocdepa, sk3ochepa.
CoctaB Bo3ayxa. O30HOBBIE JbIphl M MapHUKOBBIA 3 dexT. Iloroma u knmmumar.
Ammocehepnoe oaenenue. Bemep. Atmocheproe maBnenme. Kecconnas u
BbICOTHAs Oose3Hu. [{ukiionsl 1 aHTHIMKIOHBL. ATMOCchepHbie ppoHTHL. Betpa u
UX BUABL IIKBaJI, CMepY, aHTWIIAccar, maccar, Opu3, ¢GE&H, Oopa, CHPOKKO,
MYCCOHBI, Tali)yHBI, yparaHbl, CMEpYH, TOPHAJIO.

[MIxama bodopra.



Baasicnocmsb 6030yxa. BnaxnocTs Bo3nyxa. [Icuxpomerp u I'urpometp. Touka
pocel. Ob6maka, ux ¢hopmbel 1 pazmepsl. Tyman. Ocaaku u ux Tumbl. Pagyra.
Hemoncmpayuu.  OOpasipl pyll, MUHEPATIOB M TOPHBIX MOPOJ, PU3NYecKas KapTa
IIOJTYILIAPUH, aTIaChl.

Kaptsl: Mopckux Teuenuit, pusudeckue kaptel Mupa u Poccuiickoit denepanun.
Buneopparmentst u ¢dotorpadum mo Teme ypoka: CTpOEHHE 3eMJH,
3eMJICTPACEHHUs, I[yHAMH, pa3JIUYHble OKEaHbl W MOps, aicOepru, MOpCKHE
TE€UYEHUs, POJHMKH, rersepnl, 03epo baiikan, kapcToBble sIBIEHHS (CTaJaKTUTHI U
CTaJlarMUTHI), aTMOC(EPa U €€ COCTaB, LUKJIOHBl U aHTUIIUKIOHBI, BUbl BETPOB,
TyMaH, pajayra, OCaJKu pas3IMYHbIX TUNOB. Pempomykuum kaptuH - U
AitBazoBckuil «JleBsateiii Ban», WM. JleButan «beper CpemuzemHoro mopsi», .
[nmkun «Ha 6epery mopsi», JI. Jlaropuo «Mope», A. PwuioB «Ha romybom
npoctope»; (parMeHThl My3bIKaJdbHBIX TpousBeAeHui - H. Pumckuii-Kopcakos
«Cankoy», K. Jlebroccu «Mopey», M. Pasenp «Jlogka B okeaHe» u3 COOpHHKA
«3epkana», II. YaiikoBckuii «Jlebequnoe o3epo», M. Mycoprckuit
«CHerypouka». IIpeBpailieHHss HEpaCTBOPUMBIX KapOOHATOB KalbIUSl M MarHus
(cpemHuX coyeil) B pacTBOPUMEBIE THAPOKAPOOHATHI (KUCIBIC COJIM) W OOpaTHO —
npuyuHa  00pa3oBaHMsA  CTAJIAKTUTOB M CTAJarMUTOB.  MojenupoBaHue
napaukoBoro sddexra. [Ipubopsr: i w3MepeHUs: aTMOCPEPHOTO JABICHUS
(GapomeTphl), 711 N3MEPEHUS BIAXKHOCTH BO3AyXa (TUTPOMETPHI).

Jlabopamopnvie onvimul.  1.M3ydeHwe coctraBa TpaHuTa. 2. MopaenupoBaHue
BBICOKOW IUIOTHOCTM BOAbl MeptBoro wmops. 3. PacmupeHue BoAbl IpHU
HarpeBaHHH.

Ilpaxmuuecxkas paboma Ne 5.13ydeHne KOJUIEKIIUA TOPHBIX TTOPO/T

llpakmuueckass paboma Ne 6.V13ydyeHue mnapaMmeTpoB COCTOSHUS BO3IyXa B
KaOuHere.

V.Makpomup. Hayka 00 okpy:xarwiueii cpene. buocgepa. (23 1)

/Ku3nb, npusnaku cu6020 u ux OMHOCUMENbHOCHD. OcHOBHBIE CBOWCTBA
KUBOI'O OpraHM3Ma: €IMHCTBO XHMMHYECKOIO COCTaBa, OOMEH BEILECTB,
CaMOBOCIPOU3BEAECHUE, HACJIEICTBEHHOCTh, U3MEHUYUBOCTh, pAa3BUTHE U POCT,
pa3apakuMOCTh,  JUCKPETHOCTh U LIEJIOCTHOCTb, SHEPTrO3aBUCUMOCTb.

JKuBble  cuCTEMBI, Kak  CaMOYIPABJIAIOIINECS,  CAMOpPEryJUpPYIOIIHecs,
camoopranusymwomuecs cucreMsl. Tpu Hawasa tepmonuHamMuku.  [loHsAtne
DHTPOIINH.

Ilpoucxoscoenue ryncuznu na 3emne.  OCHOBHBIE THUIIOTE3Bl MPOMCXOXKICHHUS
KU3HM Ha 3ewle: KpEalMOHW3M, THUIIOTEe3a CaMOIPOM3BOJIBHOIO 3apOKICHUS
KU3HU U3 HEXKUBOIO, KOHLENIMS OMOreHe3a, TUIoTe3a NaHCIIEPMUU.

['unoTe3a MPOUCXOXKAEHUS KU3HU MyTeM OMOXMMHUYECKOW 3BOJIIOLMU (TUIIOTE3a
Onapuna—XomnaeitHa). Jluckyccusi 0 BO3MOXHOCTH CYIIECTBOBAHUSI BHE3EMHBIX
[ABWIA3AIAH.

Xumuueckuii cocmag Kiemku. XUMUYECKash OpraHU3anus KJIETKM Ha aTOMHOM —
DJIEMEHTHOM, - YpoBHe. MakpoanemeHTbl. MukposnemMeHTbl. MoJeKysipHbIi
YPOBEHb XMMHYECKOW OpraHu3aluyd KJIETKHM (MOJIEKYJIIPHBI COCTAaB KIIETKH).



Heoprannueckue coennHeHus KieTkd. Boma u ee posib. MuHEpanbHBIE COJIH.
OpraHnyeckue BeIeCTBa KIETKU.

Yposenu opzanuzauyuu sicuznu. KneroyHeli ypOBEHb OPraHU3alMU >KU3HM HA
3emuie. TkaHeBblld ypoBeHb. THIIBI TKaHEW >KUBOTHBIX (3MUTEIHATBHASA,
COCIMHUTENIbHAsA, MbIIlIeYHas, HepBHasg) U pacTeHuil (0OpazoBaTeNbHAs,
NIOKPOBHAsl, OCHOBHAasi W mpoBoAsmas). OpraHHslid ypoBeHb. OpraHU3MEHHbBIN
ypoBeHb. llonmyssImoHHO-BMI0OBOM YpPOBEHb. bHOT€OLEHOTHYECKUN YpPOBEHBD.
buonieno3. buocdepHsbiii ypoBeHb.

Ilpoxkapuomer u 3ykapuomel. IIpokapuoTbl M dyKapuoThl. bakrtepum u wHx
kinaccudukanus: mo dopme (O6aruuIbl, KOKKH, COUPUIUIBI, BUOPHUOHBI), IO THITY
nutanus (campoduThl, Tapa3uThl), MO OTHOIICHHUIO K KHUCIOpoay (a’polwl,
aHa3’poObl). OCOOEHHOCTU CTPOEHUS OAKTEpUH M UX IKHU3HEAEITEIbHOCTU. Poib
OakTepuu B NpUPOJE U HKU3HM uesioBeka. l[lnaHoOakTepuum (cuHE-3€IEHBIE
BOJOPOCIIA) M OCOOEHHOCTHM HMX CTPOCHHS M IKU3HENEATEIbHOCTU. Pouib
nuaHooOakTepuil B mpupoie. CTpoeHue KIETKN 3yKapHuOTOB.

Knemounaa meopua. Ilpocmeitmue. Bupycei. KiietouHas Tteopuss u  ee
nonoxkenus. [lpocreiiime: >XTyTUKOBBIE, pECHUYHbIE, amMeOOHAHbIC. 3HAUCHHE
IPOCTEUIINX B MPUPOJE U KU3HU 4yenoBeka. Bupycel. CTpoeHue 1 0COOEHHOCTH
KU3HEIEATEeIbHOCTH BUPYCOB. BupycHsle 3a0oneBanns yenoseka. BUY u CITA/.
['pu6s1. Pons rpuGoB B mpupo/ie U B XO34HUCTBE YETIOBEKA.

Ilonamue oOuonozuueckou 3gontoyuu. Ieontoyuonnas meopus. lloHsTue
Ouonoruyeckod  IBONMIOLMH.  J[IUTEnbHOCTh,  HEOOpaTHUMBIA  XapakTep,
HaIIPaBJIECHHOCTH 3BOMONMHU. OCHOBHBIE HAIIPABJICHMS IBOJIIOLUU. bronornyeckni
nporpecc. buosornueckuii perpecc. AHTPOIIOI€HE3 U €r0 JTAIbI.

[Ipeamocbuikn co3maHus  3BOJIOUMOHHOKW Teopun Y.[lapBuna. Jlornueckas
CTpYKTypa JapBUHM3Ma (M30BITOYHAsT MHTEHCHBHOCTh Pa3MHOXKEHUs, OoppOa 3a
CYIIECTBOBAHME W €€ BHUJbI, ECTECTBEHHbI O0TOOpP).CUHTETHYECKAs TEOpUs
IBOJIIOLUMHU.  MHKPO3BOJIOLIHSL. Bunoo6pazoBanue (reorpaduueckoe
sKosorudeckoe).Makpospomtonus. JBHKyliye CUibl 3BOJIOLMH: MYyTallMOHHBINA
npolecc, NOMYJSIUUOHHBIE BOJHBI, M30Js1UsA. POpPMBI €CTECTBEHHOrO OTOOpa:
CTaOUIM3UPYIOLINH, TBUXKYIIUHN, TU3PYITUBHBIN.

Cospemennvie memoOvt nOOOEPIHCAHUA YCHOUUUEGOCHU DUO2E0UECHO308 U
UCKYCCHBEHHBIX IKOCUCHEM

[TonsiTue skocuctemsl. buororn. buonenos. buozeoyernos, cmpykmypa u 0cHo8bl
@yuxkyuonuposanus. OTandust OMOreoLeHo3a oT 3kocuctemsl. HectaOunbHble U
cTaOUIIbHBIE HIKOCUCTEMBI. buozeoxumuueckue nomoxu. Kpysoeopomer eewjecmsa.
Ipunyuner yemoituusocmu ouoceoyernosos. Hayunvle ocnoswl cozoamnus u
noooeparcanusi UCKYCCmeeHHblx skocucmem. Ilpouseodcmeo pacmumenvroii u
HCUBOMHOBOOYECKOU NPOOYKYUU: NPOOIEMbl KOIULEC8A U KaYecmed.
Knacmepnwiii nooxoo kak cnocob eoccmanosienus 6u02eoxuMuieckux nomokoe 6
UCKYCCMBEHHBIX IKOCUCmeMax. AHmubuomuxu, necmuyuosl, Cmumyiamopbl
pocma, yooopenus u ux npupoousie ananocu. Ilpobaema ycmouuusocmu
20POOCKUX IKOCUCTIEM.

IHuwesvie yenu. Ixonozusn. Ixkonozuveckue pakmopvl.  TUTIOTOTHUS KUBBIX
OpPraHU3MOB SKOCHUCTEMBI: MPOAYLEHThI, KOHCYMEHTHI, PEIYLEHTHI (CarpoO(UTHI).



ABtoTpodsl.  T'ereporpodsl. IlonsTHe 0 mHUIIEBBIX (TpOoPUUECKUX) LETIX
ouoreonieHo3a. IlumeBass nens. JIBa OCHOBHBIX THMNA TPOMUUYECKUX IEHerd —
nacTOMIIHBIC (IIETTH BhICAAHM) U IETPUTHBIC (1IeTH pa3ioxkenus). [lumesas ceTs.
DKOJIOTHYECKHE MUPAMUbI (UMCICHHOCTH, OuomMacchl, 3ueprun). [Ipasuio 10 %.
[Tonsitue 00 skosnoruu. OCHOBHBIE MPOOJEMBI  SKOJOTHUHU. OKOJOTUYECKUE
bakTophl: a0NOTHYECKUE, OMOTHIECKUE, AaHTPOIIOTCHHBIC.

IKonozuueckue npoodaemvl cOBPEMEHHOCHU

buocdepa u ee rpanuisl. Konnenus sBomoruu 6uochepst B. M.Bepuanckoro.
Hoocdepa. Texnochepa. OcHOBHBIE TOAXO/BI B YUEHHH 0 Ouocdepe:
HHEPreTUYECKUl, OMOTEOXUMHYECKUH, HH(POPMAIIMOHHBIHN, MPOCTPAHCTBEHHO-
BpeMeHHOM, HoocepHblid. huocgepa: smanvi popmuposanus u cyenapuu
pazsumusi. AkKmyanvHele dKo102udecKue npoobiembl: 2100aIbHble, PecUOHANbHbIE,
JIOKAIbHble, UX NPUYUHBL U CT1e0CmBUsl. IKoLocuyecKue npood.iemvl IHepeemuyecKou
ompacau. Anemeprnamusnas snepeemuxa. Payuonanvroe ucnonvzosanue snepauu
u 9Hepeocobepedicenue. Inepeemuyeckas bezonachocmeo. Tpancuayuonaivhvie
npoexmsi 8 obnacmu dHepeemuxu. Memoovl uzyuenuss CoOCmosHus OKpyscarouyell
cpeovl. Hzmenenus okpyscarouel cpeovl, Kak Cmumy 015 pa3zeumus HayuHvlx
uccnedoganuii u mexuono2ui. Ecmecmeenno-nayunsvie nooxoowvt K peulenuro
9KON02UYeCKUX npobaem, npupodocbepecaroujue mexuono2uu. Medxcoynapoonvle u
pOocCculicKue npocpammbl peulerus IK0JI02ULecKux npooiem u ux sghgexmueHocme.
Ilpo6aembl 0omx0008 u 3azpA3HeHUs OKPYHCarouiell cpeosl

lIpobnema ysenuuenus konuvecmea omxo0o8. bvimosvle, KomMmyHanbHbIe,
npomvluLienHvle omxoosl. CogpemenHvle mexHoI02uu coopa, XpaHeHus,
nepepabomku u ymuausayuu omxo0os. [100xo0vl k cokpaujeHuro omxooos,
be30mxo0Hnbie mexuonio2uu. McmouHuku 3a2psazHenust OKpyicaroueli cpeobl.
llepcnekmusnvie mexnono2uu IUKEUOAYUU NOCIEOCMBULL 3A2PA3HEHUS
oKpydrcaroweli cpedvl. Pexkynbmueayus nousst u 600Hbix pecypcos. Cucmemvl
so0ooyucmru. Medcoynapoonsie npocpammovl Lo 0OPAWEHUIO C OMXO0O0AMU U
COKPAWEHUIO 8030€liCMBUS HA OKPYIHCAIOWYIO cpedy, UX d2QheKkmusHocme.
B3aumoceazv cocmoanun okpyscaouieil cpeovt u 300p06vsa 4esl08eKa
Heepaoayus oxpyorcaroweti cpeovl. IIpoepammel Monumopunea Kaiecmeda
OKpysHcaroweti cpeowl. 3azpsazHenue 8030YUIHOU, BOOHOU Cpeobl, NOYBbL, NPUUUHBL U
cnedcmeus. [llymosoe 3aepsasuenue. Inekmpomaznumuoe gozoevicmaue. 11J[K.
Yemotiuusocms opeanuzma u cpedwvl kK cmpeccogvlm 8030eticmsausim. 3aboeeanusl,
CBA3AHHbIE CO CHUJICEHUEeM Kauecmea OKpydcaroujeli cpeovl. Mnousudyanvrule
0CObEeHHOCMU OP2AHU3MA NPU 8030eUCmEuU YaKkmopos oKpyHcaroufeli cpeovl.
Cospemennbie mexHON02UU COKPAUCHUS He2AMUBHO20 8030€liCmMBUsl (haKkmopos
oKpydfcaroweti cpeodvl. Hayunvle ocHo8bl NpOeKmMuposaHus 300p06ou cpeovl
obumanus.

Hemoncmpayuu. BuneodparMeHTsl U ¢otorpaduu Mo TeME: MPOIECChl THUEHUS,
Opo’KeHHEe, MPOIECChl TUCCUMUIISAIIAN, TPEJCTABUTEIN TPOKAPUOT U DYKAPHUOT;
0COOCHHOCTH CTPOCHHSI BUPYCOB, MMPEACTABUTENH IAPCTBA TPUOOB, SKOJIOTHUECKHE
CHCTEMBI, TMPUMEPHI TMHUILEBBIX Lened. PacTBopeHue B BOAE XJIOPOBOJIOpOAA
(muccorumanus CoASTHON KUCIOTHI), PACTBOPEHHUE KPUCTAIIOB TIEpMaHTaHaTa Kaus
VI MEIHOTO KyIopoca B BOJE, UCTapeHHe BOJbI, Tudy3usi maxydnx BeIIeCTB



(0ZIeK0JI0HA) € TopsIIeH JaMIOYKM HaKaJuBaHUs, UCIAPEHUE Karluld CIHUpTa C
¢unbTpoBasibHON Oymarum wian  canderku. Penpoaykuuu KapTUH —BEJIHUKHX
XyIO)KHUKOB Ha TeMy OO0XECTBEHHOTO MPOUCXOXKIEHUS KU3HU; Pa3TUYHBIX
MPUPOIHBIX ASKOCHUCTEM. TaONWIbl U TUIAKAThl: «XUMHUYECKUN COCTaB KIICTKHY,
«IBOJIIOIIMOHHOE  JPEBO  PACTEHUI», «IBOJIOIMOHHOE JAPEBO KUBOTHBIXY,
«OBOJIIOMOHHOE IPEBO NpUMATOB U yenoBeka». [loptperst A.M. Onapuna u Jx.
b. Xonneiina, T.IlIBanna, /.M. MBanoBckoro u 3. JlxxenHepa, A.Tenciu, B.
CykaueBa, J. I'ekkens, B.M.Bepnanckoro, Y./lapBuna. IlnakaTel U MyJISDKH
OpPraHoB U CHCTEM OpPraHOB PACTEHU, YEIOBEKA M JKUBOTHBIX. JleMOHCTpanus
npoiiecca (poToCUHTE3A.

Jlabopamopnvie onvimul. 1. CBoiicTBa 6enkoB. CBoiicTBa ritoko3bl. CBONMCTBA
caxapo3bl. CBOWCTBa KpaxMaJa.

lpaxmuuecxas paboma Ne 7. Pacrio3HaBaHHE OPraHUYECKUX COCTUHEHUIN
Ilpakxmuuecxas paboma Ne 8. VIzydenne pacTUTEILHOU U )KUBOTHOM KIETKU
Ilpakmuueckas paboma Ne 9. VIzydyeHue MUKPOCKOMUYECKOTO CTPOCHUS
KUBOTHBIX TKaHEU

Ilpakmuuecxas paboma Ne 10. U3zyuenue nosedenus npocmetiuiux npocmeiuiux
10O MUKPOCKONOM 8 3A8UCUMOCIU OM XUMUYECKO20 COCMABA 800HOU CPEObI.
Ilpakmuuecxkas paboma Ne 11. H3zyuenue 63aumocesseli 8 UCKYCCMBEHHOLU
aKocucmeme — aKkeapuyme u cocmasienue yeneu NUmaHusl.

llpakxmuueckass paboma Ne 12. VI3ydeHue OBITOBBIX OTXOMO0B. Paszpabomka
npoeKkma pazoenbHo2o coopa Mycopa.

VI.AOuornveckue (PakToppl MW NPHUCHOCOOJEHHOCTH K HHM JKHBBIX
opraHu3mosB (28 4)

Ocobennocmu knumama Poccuu. 3ona apkmuueckux nycmviiv, myHop u
J1eCOmyHOp. Kmmmar Poccun. IlpuponHo-ximmarudeckne 30HbI Poccnn:
APKTUICCKUX MyCTBIHb, TYHApP, JIECOTYHIp, TalTW, CMEIIAHHBIX |
IIMPOKOJIMCTBEHHBIX JIECOB, JIECOCTEIHAS, CTETIEH, TIOTYMYCThIHB, ITyCThIHb.
Pa3nooOpa3ue u mNpUCITIOCOOIEHHOCTh JKUBBIX OPraHW3MOB K TOW WIJIM WHOU
IIPUPOIHO- KIIMMATUYECKOU 30HE.

Inekmpomaznumnaa npupooa ceema. (Cper. Pa3Butue npeACTaBICHUN O
OpUpojie CBeTa. OJIEKTPOMAarHUTHOe wu3iayuyeHue. Jlnuna BomHbel. Yacrtora
KOJIeOaHMIA. [Ilkana BJIEKTPOMArHUTHBIX BOJH. y-JIyduM, PEHTIE€HOBCKOE
U3Ny4eHue, ylbTpaduoIeToBOe U3NydYeHHe, BUIUMOE U3ITyYeHUE, HHPPAKpPACHOE
U3JTy4eHHE U UX POJIb B IPUPOJE U KU3HU YEJIOBEKA.

Onmuueckue ceoiicmea ceéema. J[BoiicTBeHHas npupoja cBera. @oTOH. 3aKOHBI
OTpa)KE€HUsl W TpesnomMyeHus: cBera. OTHOCUTENIbHBINA MOKa3aTellb MPEIOMIICHUS.
®dakTopbl, BIMAIOUIME Ha I[OKa3aTeldb MPEJIOMIICHUS: TMPUPOJa BEUIECTBA,
TEMIEpaTypa, JUIMHA BOJHBI Majaoero uanyuenus. Peppakromerp. ucnepcus,
nudpakius 1 UHTepPEpEeHLIUs CBETa.

Ceéem u npucnocodienHoCIb K HEMY MHCUBLIX Op2aHu3M06. BiusHue cBeTa Ha
OpraHM3aIMI0 JKU3HEHHOTO IHMKJIa oOpranu3smMoB. buoputmel.  doTtocunTes.
Knaccudukanus pacteHuii Ha CBETOIIOOMBLIE, TEHENIOOMBBIE U TEHEBBIHOCIHUBBIE.



@otoTponu3M. 3HAUEHUE CBETAa Uil  OPHUEHTAllMU JKHUBBIX CYIIECTB B
MPOCTPAHCTBE. BHOMIOMUHECIIEHIIUA U €€ POJIb B AKU3HU )KUBOTHBIX.

Buympennaa nepzus makpockonuueckou cucmemwpl. TepMOIUHAMUKA U €€
MPOTHOCTUYECKOE  3HAaueHHUE. BHYTpeHHSIE HHEpruss TEPMOJIUHAMUYECKOU
cuctemsl. [lepBoe Hauano tepmoanHamuku. Ternonepenayda. TenaonpoBOAHOCTD.
KonBek1usi: ecTeCTBEHHAs! U IPUHYIUTENIbHAsS. TenaoBoe U3mydyeHue.

Tennoeoe pasnogecue. Temnepamypa. Btopoe Hayano TEPMOIUHAMUKHU.
KonnuectBo TEIUIOTHI. TenmnoeMKoCTb. Tennosoe PaBHOBECHE.
TepMoaMHAMHUUYECKUE CUCTEMBI TPEX THUIIOB: H30JHMPOBAHHBIE, 3aKPBIThIE U
OTKpbITBIE. TeMmmeparypa, Kak IapaMeTp COCTOSHHMS TEPMOJIWHAMUYECKOU
CHUCTEMBI.

Temnepamypa u npucnoco61eHHOCHb K Hell HCUBHIX OP2AHUZMOB.
TepMmoperynsiuust B KUBOM Ipuponae. Temionpoaykuus W TEIUIOOTAAya.
MexaHu3Mbl TEPMOPETYJISILMA JKABOTHBIX M pacTeHud. Temmeparypa Ttena
yemoBeka W ee (usmosormueckas posib. Kiaccudukanus KUBOTHBIX —TIO
TEMIEPATYPHOMY  PEXKHUMY Ha TOMOHOTEpMHbBIE NONMKWIOTEPMHBIE U
rereporepmubie. Kraccudukanys opraHu3MOB 1O TEMIIEpATypHOMY WHTEPBATY
oOWTaHUS: 3BPUTEPMHBIE M CTEHOTEPMHBIC. AKKIMMaTu3auus. TemmepaTypHbIN
PEXKUM.

Cmpoenue monexkynvt u uzuueckue ceoiicmea 600vl. (CTPOCHUE MOJICKYJIbI
BoAbpl. Boma kak pactBoputrenb. PuU3MUECKHE CBOWCTBA BOJbI: aHOMAalbHas
TEMIEPATypHasl 3aBUCUMOCTb IUIOTHOCTH BOJIbI; BBICOKOE IOBEPXHOCTHOE
HAaTsDKEHUE BOJbl; AHOMAJIbHO BBICOKME 3HAUYEHUs TEMIIEpaTyp KHIICHUS U
IIJIABJICHUS BOJBL, BBICOKOE 3HAYEHHUE TEMIIOEMKOCTH BOJIBI.

3HaueHne PU3NYECKUX CBOMCTB BOABI ISl IPUPOJIBI.

Inekmponumuyeckas  ouccouyuayusa.  OCHOBHBIE  TIOJIOKEHHUS  TEOPUH
anektponuTudeckon auccounanyu (TO[). DAeKTpoauTbl M HEIIEKTPOIUTHI.
Knaccudukaiys MOHOB MO pa3auvHBIM OCHOBAaHUSM. MeEXaHM3MBbI THUCCOIUAITAN
AIIEKTPOJIUTOB C Pa3HBIM TUIIOM XUMHUUYECKOU CBA3U. CTENEHb 3JIEKTPOIUTUYECKOM
nucconmanuu. Coau, KUCIIOTBI M OCHOBaHHS B cBeTe TO/I.

Pacmeopumocme. pH, kax nokazamenv cpedvl pacmeopa. PacTBOpuMOCThb U €e
KOJTMYECTBEHHAs! XapaKTepUCTHKAa — KO3(PUIIMEHT pacTBOpUMOCTH. MaccoBas
JIOJIS1 PACTBOPEHHOTO BEIIECTBA B pACTBOPE.

Bona kak amdomnurt. Ilonsitue pH pactBopa. 3nHauenune pH B mpupone. 3HaueHus
pH dusmonornueckux KuaKocTell yeaoBeka B HOpME.

Xumuueckue ceoiicmea 600vl. XUMHUUYECKUE CBOMCTBA BOALI. B3aumopaencTBue
BOJAbl C MeTaJulaMH. B3auMmonelcTBue BOJABI € OKcuAaMu. ['mapartanus.
B3aumoneiictBue Boubl ¢ comsiMu. ['waponus. Paznokenue Bojawl. Ilonsitue 00
ANEKTPOJU3€e U (HOTOHU3E.

Booa - abuomuueckuii ghakmop 6 sncusnu pacmenuii. Ponn Bonsl B Ouocdepe:
KOJBIOCTh JKW3HU, cCpela OOWTaHWs, YYaCTHUK OMOXMMHUYECKHX IPOIIECCOB,
YYaCTHHUK CO3J]aHUsI OMOTEOIEHO30B, PETYIATOP KIMMaTa Ha IUiaHeTe. [ uaponus
OPTaHWYECKUX BENIECTB B KUBBIX opraHu3Mmax. Krmaccudukamuss pacTeHUd TO
OTHOIIEHWIO K KOJMYECTBY BOJBI B OKpYXXaloIel cpeme: TUAATOPUTHI,
TUAPOQUTHI, TUTPOPHUTHI, ME3OPHUTHI, KCEPODUTHI.



Conenocms, kax aouomuueckuit ¢paxmop. Comu. Knaccudukamus coen.
Haubonee pacnpocTpaHeHHBIE KUCTBIE COJIM, X TMpUMeHeHHe. JKECTKOCTh BOJIBI.
Comu kak MuHepanooOpasyiome BemecTtBa. Conmu — abuotuyeckuil GaxTop.
[TpucnocoO6IeHHOCTh PACTEHUN U KHUBOTHBIX K PA3UYHOMY COJICBOMY DPEKHUMY.
Bnusinue conu Ha opraHnu3M yeaoBeKa.

Ilousa, kax abuomuueckuit gpakmop. llonstTe 0 moOUBe U KiIacCUpUKAIML
nouB. [lpouecc mouBooOpa3zoBanus. Opadpuueckue (GakTopbl Cpeasl U
MPUCTIOCOOJIEHHOCTh K HUM JKMBBIX OpPraHU3MOB. 3HAUYE€HHE TMOYBBI B MPUPOJIE U
YKU3HM YEJIOBEKa: cpeia OOMTaHUs KHUBBIX OPraHW3MOB; IKOHOMHYECKOE 3HAaUCHHE,
o0JaaeT TIIOJOPOAMEM, OKa3bIBa€T CYIIECTBEHHOE BIMSHHE HA COCTaB U
cBOMCTBa Bcell ruapocdepbl 3eMid, SBIAETCS TJABHBIM PEryJsiTOpOM COCTaBa
aTMoc(epbl 3eMJi, BaKHEHIINI KOMIIOHEHT OuoreoneHo3a. L{BeT u nuarnoctuka
MOYB.

Buomuueckue ¢axkmopot okpyycaroweir cpeovl. buotmueckue (paxTOpEI.
buotnueckne - B3aMMOOTHOIIEHHS ~ MEXJY  OpraHu3MaMu:  KOHKYpEHLHS,
XUIIHUYECTBO, CUMOMO3 (MyTyalu3M, KOMMEHCAJIU3M), MHapa3suTU3M (IKTO- U
sHAomapasuthl). [IpuMepsl OMOTHYECKUX B3aUMOOTHOIIIEHUN B IPUPO/IE.
Hemoncmpayuu. Buneopparmentsl u Qororpadpuu MO TeMe: XapaKTepHbIC
OMOreoleHO3bl MPUPOAHO-KIMMATUUECKUX 30H Poccun; pa3BuTHe npeicTaBiIeHUN
0 TpUPOJE CBETa; OMOIIOMUHECICHIIMS; TeIionepeaadya U TErIOMPOBOAHOCTE;
OMOTHYECKHE B3aUMOOTHOIIECHUSI MEXIY OpraHu3Mamu;

Kaptel: npuponHo-kinmaTuyeckux 30H Poccun, nmouseHHas kapta Poccun.
[Toptpers: ®. TI'pumansau, X. T[rwiirenca, O. ®penens, M. Ilnanka,
Jx.Makcenna, B.B. [okywaea. Illkana »snekTpoMarHUTHBIX BOJH JIXK.
Makcpemia. OTpaxeHue U mpenoMiieHue cBera. /lucnepcuu cBeta U oOpaTHBIN
HKCIIEPUMEHT M0 «CMEUIEHUI0» LBETOB. SIBieHue nudpakuuu. Kusble wiu
repOapHbIe HK3EMIULIPH MPEJCTABUTENIEH CBETOMIOOMBBIX W TEHEBBIHOCIUBBIX
pactenuil. PaboTa mpoTHMB CHUJl BHEUIHETO AABJICHHUS 3a CUET PaCIIMpPEHHs Tasa.
OnekTpu3aius BOAbL. AHOMallbHasi TeMIIEpaTypHasi 3aBUCUMOCTh IJIOTHOCTH
BoAbl. Hucxomdmuii MmOTOK XOJOMHOM W BOCXOAAIINN IIOTOK TEIUIOM BOJEBL.
Bricokoe MOBEPXHOCTHOE HATSXKEHUE BOJAbL. PacTBOPUMOCTh BELIECTB B
HEMOJSIPHBIX M TOJSIPHBIX — pacTtBoputensix. I[IpoBepka 3eKTpONpPOBOIHOCTH
pacTBOPOB 3JEKTPOJUTOB U HednekTpoauToB. Onpenenenne pH pacTBopa
PA3JIMYHBIX XKUIKOCTEW. B3anmMoJiercTBrME BOABI C METalaMu. B3auMonencraue
BOABl C okcuaamu. ['miaponu3 coiield, 0Opa30BaHHBIX CHUJILHBIM OCHOBaHUEM U
cnaboi KuCIOTOM M HA0OOpOT. PacTeHust pa3nMyHbIX TPYNI MO OTHOUICHUIO K
KOJIMYECTBY BOJIbI B OKpY:Katoliel cpenie (>KUBbIe UK TepOapHble IK3EMIUISPHI).
[lepexon cpeanelt comu B KUCIYI0 U HA000poT. [IpuroroBnenue xecTkoil BOJbI U
uccienoBanue ee cBoilcTB. [lomyueHue ruapokcokapOoHaTa Meau (MajaxuTa) u
UCCIIEN0BATh €T0 CBOMCTB.

Jlabopamopuvie onvimwui.  1.HaOnrogenne wuHTEp(PEpEHIIMOHHON KapTUHBI Ha
MbBUTbHOUM TUIeHke. 2.HaGmionenue nudpakumonHod kaptuubl. 3. HaOmrogenue
pacrpoCTpaHEHUsT BOJIHBIX PACTBOPOB MO PACTEHHUIO.

Ilpakmuuecxas paboma Ne 13. U3yuenue npucmocOOJEHHOCTH OPTaHU3MOB K
cpene oouTaHwms.



Ilpaxmuuecxkas paboma Ne 14. VIzyueHre BOJHOBBIX CBOMCTB CBETA.
Ilpakmuuecxas paboma Ne 15. 3yuenne n3o0pakeHus, 1aBaeMOro JTNH30M.
IIpakmuuecxas paboma Ne 16. I3mepenne yaenbHOU TEIJIOEMKOCTH BOJIBI.
Ilpaxmuueckas paboma Nel7. VI3ydyeHue KECTKOW BOJbl U YCTpAHEHHUE €€
KECTKOCTHU

Ilpakmuuecxas paboma Ne [18. UccnenoBanue cpeasl pacTBOpa COJEH M COKa
pPaCcTEHUM.

Ipaxmuuecxas paboma Ne 19. VIzydenue cocraBa Mous

VILIIpocTpancTBo U Bpems (6 1)

ITonsiTust  mpocTpaHcTBa UM BpeMeHH. [IpocTpaHCTBO M BpeMsl B KIIACCUYECKOU
mexaHuke HptoToHa. AGconoTHOE MpocTpaHCTBO. OHOPOIHOCTD TPOCTPAHCTBA.
N3otponHOCTh npocTpaHcTBa. MHEepUManbHas cUCTEMa OTCYETA U MEPBbIM 3aKOH
Hrerorona. IlpeoOpazoBanus ['anumnes w mpuHUOMN OTHOCHTENbHOCTH [amumes.
AbGcomotHoe Bpemsa. CnemmanbHas Tteopust oTHocuTenbHocTH (CTO). [IBa
noctynara CTO u OCHOBHBIE CIENCTBUS, BhITeKaromme u3 Hux. OOmas Teopus
otHocutenbHOoCTH (OTO). buoputmel.  buoputmbl. Tunsl OMOPUTMOB:
¢usnonornueckue u sKonorndeckue. [Ipumepsl pa3aTUUHBIX THIIOB OMOPUTMOB Y
pacTeHnil U )KkUBOTHBIX. PoTonepuoansM. buopurmel yenoseka. JJMCUHXPOHU3M.
Crocobbl  mepenaun uHGopManuu B KuBOoMl mpupoxae. IlepBas u Bropas
CUTrHajbHble cucteMbl. OOMeH wuHpopManueil Ha pa3lIU4YHBIX YPOBHSX
OpraHu3aIuu AKU3HU. Peakuun MaTpUYHOTO CUHTE3a (mpuHIMO
KoMmIuieMeHTapHocTH). darouuros. Peduieke, Jtonorus. UHdpopmanus u yenosex.
Bo3HUKHOBEHHE U pa3BUTHE HOCUTENEH MH(OpPMALMU C JAPEBHEHIINX BPEMEH 0
HAIIETO BPEMEHU. DBOJIIOLINS COBPEMEHHBIX MH(OPMALIMOHHBIX PECYPCOB
Llemoncmpayuu.

Buneopparmentsl u ¢ororpadpuu mo Teme: pa3iHyHble THUIB OHOPUTMOB Y
pacTeHUi U )KUBOTHBIX, COBPEMEHHBIE HH(POPMAIIMOHHBIE PECYPCHI.

[TopTpeTsl «COB» U «KABOPOHKOBY» - BBLAAIOUIUXCS AEATENIed HAyKH, TUTEPATYPbI
Y UCKYCCTBA.

Tabmuiel mo GnocuHTE3y Oenka, paroruTosy, pedaeKTopHbIC TyTH.

VIILIToAroToBKa M 3a1MTA UCCJIEI0BATEIbCKHAX MPOEKTOB (7 4acoB)
BreimonHeHne  SKCIEPUMEHTAIBHOM  YacTH  MCCJIEAOBATEIbCKOM  paloThlI,
odopmiieHHEe padOThl. YUeHHUeCcKass KOH(EPEHIIS M0 Pe3yJIbTaTaM BhITTOJTHEHHBIX
MPOCKTHBIX M HMCCIEAOBATEIBLCKUX Pa0OT JECATUKIACCHUKOB (MHAMBUIYATbHBIX
WJIU TPYIIIOBBIX ).

11 knacc

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

MHuoroo6pasue ecTeCTBEHHOTO MUPa: METaMUp, MAKpOMHUP, MUKPOMHP.
Bcenennas, ranakTuky, 3BE3Abl, COJHEYHAs CHUCTEMA: OCHOBHBIE IOHATUSA H
3aKOHBI JIBW)KEHUS HEOECHBIX TeN. 3eMis, €€ CTPOCHHE U TEOJOTHYeCKHe
obonouku. [lonstue o Mukpomupe u HaHomupe. buocdepa. YpoBHu opranuzanuu



)u3HU Ha 3emiie. buochepa um ee rpaHunbl. MoJEKYJISIpHBINA, KIETOYHBIM,
TKAHEBBIM, OPTaHWU3MEHHBIN, TOMYJSIIMOHHO-BUIOBON, OWOIICHOTUYECKUNA W
OonocdepHbIil YPOBHU OpPraHHW3alliy KU3HU Ha 3emiie. JKOJOTUYECKUE CHUCTEMBI:
OCHOBHbIE TOHATUA (LE€NMU THUTAaHMS, TMHIIEBbIE MNUPAMUIbL, HKOJOTHYECKHUE
dakTopsr). OCHOBHBIE MOJOKEHUSI CHHTETHUECKOW TEOPHUH YBOIOIUH.
EctectBennblii 0100p u ero ¢opmel. MyTtanuu u ux kinaccuduxaius. Makpo- u
MaKpO3BOJIIOIHUS. DJIEMEHThHI TEPMOJIMHAMUKHI U TEOPUHU OTHOCUTEIBLHOCTH.
Hauana tepmMoaHaMUKU. DJIEMEHTBI TEOPUU OTHOCUTEIBHOCTH.

Jlemoncmpayuu. BuneodparMeHTHI U CIalIbI 10 TEME.

Tema 2. Mukpomup. Atoma. Bemecrsa (344)

Ocnoenvle ceedeHus o0 cmpoeHuu amoma. IBOJIOUUA TPEACTABICHUN O
cTpoeHun aroma. Mogenu ctpoenus atomoB JIx. Tomcona u 3. Pesepdopna.
IToctynatel kBanTOBOM Teopun H.bopa. IIpoTOHHO-HEUTPOHHAS TEOPUST CTPOEHHUS
atomHoro snpa JI. VBanenko u B.l'eiizenOepra. M3oTtombl. OiekTpoHHAas
obonouka atoma. JHepreTuueckue ypoBHU. [loHATHE O 3MEKTPOHHOM OOJaKe.
Ilepuoouueckuii 3axkon. Omkpeimue /I.H. Menoeneesvim nepuoouyecko2o
3akona. IIpeAnochUIKM OTKPBITUS MEPUOIUYECKOro 3akoHa. [lepBbie MOMBITKH
knaccudukanmu  xumudeckux dnaemeHToB. Otkpeitme .M. MennaeneeBbiM
MEPUOJIMYECKOTO 3aKOHA. lIepHOIUYHOCTE B M3MEHEHUU CBOWCTB XUMHYECKUX
AJIEMEHTOB W WX coeauHeHud. Ilepumoamueckuit 3akoH B ¢opmynupoBke JI.U.
MenneneeBa. COBpPEMEHHBIE TMPEICTABICHUS O MOPUYMHAX EPUOAUYECKOTO
VU3MEHEHHSI CBOMCTB XMMHMYECKHMX DSJEMEHTOB M MX coennHeHui. CoBpeMeHHas
dbopMyIupoBKa MepuoauYecKoro 3akoHa. [lepumoanueckas cucreMa XMMHUYECKHX
AJIIEMEHTOB, KaK rpaguyeckoe 0ToOpa’keHre Mepuoandeckoro 3akoHa. CTpykTypa
nepuoandeckor Tadsmipl. [lepuoasl (Oombiive U Manbie) U rpynnsl (TJIABHBIE U
MOOOYHEIE).

3Hauenue nepuoouUUecKo20 3aKOHA U NEPUOOUHECKOU CUCHEMbl XUMUYECKUX
anemenmos JI.H. Menoeneesa 0aa ¢hopmuposanus ecmecmeeHHOHAYYHOU
KapmuHul mupa.

[IporHocTrueckass CWJIa U 3HAYECHHE TMEPUOJMYECKOTO 3aKOHA U MEPUOANYECKOUN
CHUCTEMBbl. 3HAUCHHE TNEPUOAMYECKOrO0 3aKOHA U TMEPUOJUYECKON CHUCTEMBI
xummuyeckux sneMeHToB [[. Y. MenneneeBa g pa3BuTHs HAyKU U MMOHUMAHUS
XUMHYECKON KapTUHBI MUPA.

bnazopoonwie zazwvl. brmaroponnslie ra3pl, IpUYMHA UX CYIIECTBOBAaHUS B
aTOMAapHOM COCTOSIHUU. [IprMeHeHue 61aropoHbIX ra30B.

Honnaa xumuueckaa ceazp. Vlonsl n ux kinaccudukaius: mo 3apsay (aHUOHBI U
KAaTHOHBI), 110 COCTaBy (MPOCThIE U CIOXKHBIE). Cxema o0pa30BaHUsI HOHHOM CBSI3U.
HoHHBIE KPUCTAINTMYECKUE PEMIETKH. XIJIOPUA HATPUS — TAIUYHBIN IPEACTABUTEIb
COEMHEHUIN C HOHHBIM THIIOM CBS3H.

Koeanenmnan xumuueckan césazb. KoBaleHTHas CBSA3b KaK CBsI3b, BOSHUKAIOIIAS
3a cueT oOpa3oBaHUs OOLMX SJEKTPOHHBIX TMap IYTEM MepPeKPbIBAHUSA
AJIEKTPOHHBIX opouTanel. KpatHocTs KoBasieHTHOH cBsi3u. OOMEHHBIE U JOHOPHO-
aKIENTOPHbIC MEXaHU3MBbI oOpa3zoBaHUs KOBAJICHTHOMN CBSI3H.



OnektpoorpuniarenbHocTh (D0). Knaccudukaius KoBaJeHTHBIX cBsizei: mo D0
(monsipHas M HenoJisipHas). Jumonu.

Memannwt u cnnagvl. Memannuueckan xumuueckasn céa3s. O01ME PU3NIECKUe
CBOMCTBa METAJUIOB: 3JEKTPONPOBOAHOCTh, IPOYHOCTh, TEIJIONPOBOAHOCTb,
METAJITMYECKHH OJIecK, MIacTUYHOCTh. CIutaBbl YepHble U 1BeTHbIE. CTallb, YyTYH.
Jlatynb,  OpoH3a,  Menbxuop.  MeTamnueckas — CBSI3b.  3aBUCHUMOCTD
AIIEKTPOIPOBOITHOCTH METAIIOB OT TEMIIEPATYPHI.

Monekynapuo-kunemuueckana meopus. OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu. MneanpHbli ra3. YpaBHEHUE COCTOSIHUS UIECAJIbHOIO rasa.
Azpecamniuie cocmoanusa eeutecme. 1'a3000pazHoe cocTosiHre. 3aKOH ABOTaApo U
ciencTBusi U3 Hero. MoJsipHblii 00beM Ta3oB mnpu H.y. JKuJIKoe cocTosiHue
BellecTB. TekydecTs. TBepmoe cocrosiHue BemlecTBa. Kpucrammuecknue pemeTku
Pa3HBIX TUIIOB JJIsl TBEPAOTO COCTOSIHUSA BemlecTtBa. [loHsTue o mia3me. Beicoko-
Y HU3KOTEeMIIEpaTypHas MJIa3Mbl U UX IPUMEHEHUE. B3auMHble nepexoabl MEXIY
arperaTHbIMH COCTOSIHUSIMU BEILIECTB.

Ilpupoonwiit 2a3. 1lpupoaHblid Ta3, €ro COCTAB U HANPABIICHUS MCIIOJb30BAHUS B
KauecTBE TOIIMBA U XUMHUUYECKOro chipbsi. KonBepcus merana. CHHTE3-ra3 U €ro
UCIIOJIb30BAHUE Ui MOJYYEHHsS CHHTETHMYECKOro O€H3MHAa M METaHoJIa.
[IpenenbHble W HENpenenbHbIE YINIEBOAOPOAbl. KadecTBEHHbIE peakuuu Ha
KpaTHYIO CBA3b. buoras.

/Kuoxkue eewgecmea. Hegpmov. HedTh, ee coctaB, (usmyeckue cBoicTBa U
MPOUCXOXKJIEHUE. DKOJIOTMYECKUE TIOCIEACTBUS pa3iiuBa HEPTH M CHOCOOBI
OOpBHOBI C HUMH.

[TormyTHeIt HedTssHOM ra3, ero coctaB. Ilpomeccel mnepepabOTKU HEPTH:
pexktudukanus u KpekuHr. [IpoaykTsl nepepaboTku HepTH U UX UCHOJIb30BAHHE.
Teéepooe cocmoanue eewgecmea. Kuoxkue kpucmannwvl. Kpuctauimueckue u
amop¢ubie BemiecTBa. [lpu3naku u cBoiictBa amopdHOCTH. OTHOCHUTEIBHOCTH
UCTUHBl B XuMHH. JKUJIKME KpHUCTAUIBI W WX NPUMEHEHHE B TEXHUKE.
OTHOCUTENBHOCTh UCTUHBI B OMOJIOTUU U (PU3HUKE.

Knaccugpurkayusa neopzanuueckux eeujecme u ee OMHOCUMETbHOCHLb.
Knaccudukanums npuponssix BemecTB. OpraHudeckue u HEOPraHHMUECKHe
BemiectBa. M3omepusa. Krnaccudukanuss Heopranmdeckux BemiecTB. [IpocTeie
BEIIECTBA: METaJIbl, HEMETaIJIbl, OJaropoAHbie ra3bl. OTHOCUTENBFHOCTD JCJICHUS
MPOCTBIX BEHIECTB HAa METAJUIBI M HEMETAUIbl. AJJIOTPONHS W €€ NPUYHUHBI.
CroXHbIE BEIIECTBA: OKCUABI, KUCJIOTBI, OCHOBAaHMS, COJH. OTHOCUTEIBHOCTH
KJIacCU(PHUKAIIMU CIOKHBIX BEIIECTB.

Knaccugurkayusa opzanuueckux coeounenuii. OCOOEHHOCTU COCTaBa, CTPOCHUS U
CBOWCTB OPraHUYECKUX COeMHEHNN. OCHOBHBIE MIOJIOKEHUSI TEOPUH XUMHUYECKOTO
ctpoenus A. bytinepona, ®@. Kekyne, A. Kynepa.

Nzomepust, kak (PyHKIHSA XUMUYECKOTO CTPOEHUSI HAa MPUMEPE STHIIOBOTO CIUPTA
U TUMETUIO0BOTO 3dupa. [IpuunHbl MHOrOOOpa3usi OPraHUYECKUX COETUHEHUH.
Knaccudukaiuys opraHU4ecKUX COSAUHEHUH. YTJIEBOMOPOJbI: aJKaHbI, AJKEHBI,
QJIKUHBI, aJKaJueHbl U apeHbl. Kilacchl OpraHMYecKUX COEIMHEHHM, MOJEKYJIbI
KOTOPBIX COAEpKaT (YYHKIIMOHAIBHBIE TPYIIBI: THAPOKCUIILHYIO, KapOOHWIBHYIO,



KapOOKCWJIbHYI0, aMuHOrpynny. OTHOCHUTENbHOCTh JEJIEHUS OpPraHUuYeCKHUX
COEMHEHNN Ha KJIACCHI.

Ilonumepoi. OCHOBHBIE TOHSATHS XUMHUHU BBICOKOMOJEKYJISIPHBIX COEAVMHEHUI:
MOHOMEp, MOJIMMEP, AIEMEHTApHOE 3BEHO, CTeNeHb mnojumepusanuu. CrnocoObl
NOJIyYEHHUS] TOJMMEPOB: PEAKUMH MOJHMMEpPU3AlMM W  OJMKOHJEHCALUU.
buononumeps! 1 ux 6HOIOTHUECKAst POIIb.

[Imactmaccel. Tepmorutactel M peakromiactsl. [IpencraBurenu 1ractmace u
obnactu ux npumeHeHusi. BosoxHa. [IpuponHbie ()KUBOTHOTO M PaCTUTEIBHOIO
MPOUCXOXKIEHUS) U XUMHUYECKHE (MCKYCCTBEHHbIE M CHHTETUYECKHE) BOJIOKHA.
[IpeacraBuTen BOJOKOH U 00JacTH UMX MpuMeHeHusa. Heopranumueckue
MOJIUMEPHI, KaK BEIIeCTBA ATOMHOM CTPYKTYPBHI.

Cmecu, ux cocmaeé u cnocoowl pazdenenusn. lloHsTre O CMeCH, KaK CHCTEME
CoCTOfAIEeH M3 pa3IUYHBIX XUMHUYECKUX BemlecTB. Knaccudukaius cMeceid 1o
BU3YAJIbHBIM IpPU3HAKaM (IFOMO- M TEeTEPOre€HHbIE CMECH) U IO arperaTHoOMy
COCTOSTHUIO (TBEp/IbIC, KUAKUE U Ta3000pa3Hbie cmecn). CocTaB cMeceii: MaccoBas
u o0beMHas Joidu KOMIoOHeHTa cMecH. CrmocoObl pa3ielieHuss CMEeCeH.
Jlucnepcuvte cucmemsl. llonstue mucnepcHoit cucteme. Kraccudukarms
JUCTIEPCHBIX CUCTEM IO pa3MepaM AUCIEPCHON (Da3bl U arperaTHOMY COCTOSIHUIO
JTUCTIEPCUOHHON Cpelbl U AucTepcHOr (a3bl. 3HAUeHHE IUCIIEPCHBIX CHCTEM B
pupoie, OPOMBIIUIEHHOCTA W [IOBCEJJHEBHOM  JKM3HM  YEJIOBEKa.
['pybonucniepcHble cHCTEeMbl M HMX KilaccUpUKaus (CyCIeH3UH, HMYJIbCHH,
a’po3onu). [lpumeHeHne ATUX CHCTEM B TEeXHUKE U ObITy. TOHKOAMCHEpPCHbIE
(KoyutoMHbIE) CcUCTeMBbl, uX Kiaccudukauus (301 W renum). Koarynsius.
Cunepesuc.

Jlemoncmpayuu.

Buneodparmentsl u ¢otorpadun mo TeMme: HEOHOBas pekKjaMa U aproHOBOU
CBapKOM, JAupWKaOlell W  BO3AYIIHBIX IIApOB, 3allOJIHEHHBIX  TEJIUEM,
OanpHEOJIOTUYECKUE PAJOHOBBIE BaHHBI. Paznuunblie (OpMBI MEPHOANUECKOMN
cuctembl xumuueckux snemeHToB [[.M.MenneneeBa. [Toptpersl: JI. byaboapana,
JI. Hunscona, K. Bunknepa, A. bytnepoa, ®.Kekyne, A. Kynepa. Mogenu
KPUCTAJUIMYECKUX PELIETOK: XJIOPHIAa HATpHsl, MOJa, YIVIEKUCIIOro ras3a, aamasa,
rpajura. OOpa3ipl MUHEPAJIOB U BEHIECTB C HOHHBIM THUIIOM CBA3M (OKCHAA
KQJIbLIMS, Pa3IMYHbIX COJIEH, TBEPABIX IIEIOYEH, rajauTa, KaJbLIUTA); BEIIECTB C
KOBAJICHTHBIM THUIIOM XUMHUYECKON CBS3H.

Komekuuu: MeTaiioB, CIjlaBoOB; BEIIECTB U MaTEpUAJIOB, MOJIy4aeMbIX Ha OCHOBE
OPUPOAHOrO Ta3a; HeTh U MPOIYKTHI €€ MepepaboTKH; aMOP(HBIX BEIIECTB U
MaTepuayioB; MNPUOOPOB HA OCHOBE KHUAKUX KPUCTAJUIOB; MPOCTHIX M CIOXKHBIX
BEILIECTB; IUIACTMAcC, BOJIOKOH, HEOPraHMYECKUX TMOJUMEPOB (MHHEpPAJIOB U
TOPHBIX MOPOJ); OpraHuYeckux coenuHeHuil. Juddy3us AyMUCTHIX BEHIECTB C
ropsmie JaMMouyku HakanuBaHusd u 1uddy3us nepmMaHraHata Kaimus WIH
cynbdara meau (I1) B Boze.

[IpuGopbl Ha OCHOBE HHU3KOTEMIEpPAaTypHOH IuIa3Mbl (Ta3oBbIE  JIa3epHl,
IJIa3MEHHBIE TAHEIH TEJIEBU30POB U T.J.)

[MapocrepkHeBble W OOBEMHBIE MOJEINW MOJEKYJ TMEepPBBIX IpeICTaBUTENEH
pelenbHBIX YIIeBOJAOPOJ0B, CTpykTyp Oenka u JIHK. ®usnueckue cBoiicTBa



ra3zo00pa3HbIX (MporaH-OyTaHOBasi CMECh B 3aKUTAIKe), XUJAKUX (OCH3WH) U
TBepAbIX (mapaduH) allkaHOB: arperaTHOE COCTOSIHUE, PACTBOPHUMOCTH B BOJIE.
['openue mpoman-0yTaHoBoW cMecu (3akuranka). OTHOIICHHWE MPEASTbHBIX WU
HENpEeEeNbHBIX YIJIEBOJOPOJAOB K pacTBOpY IEpMaHraHata Kajius U OpoMHOMU
Boje. OOpa3zoBanne He(PTSIHOM IJIEHKH HA TIOBEPXHOCTH BOJIBI.

OOHapy>keHue HelpeAeIbHbIX COSTUHEHUN B )KUAKUX He(PTEpOoIyKTax.
[Tomyuenue mmactudeckoit cepwl. llomydenmne Oemoro docdopa. Ilomydenue
JUCTUIMPOBAaHHOM  BoAbl. (OuMcTKa CMECH KPUCTAJIOB  JUXpoMara u
nepmaHraara kanus. OOpasibl pa3iMyYHBIX AUCHEPCHBIX CUCTEM: 3MYJIbCUH,
CYCHEH3UH, a’pO30JH, redu U 30iu. [lomydeHue KOJIJIOMIHOTO pacTBopa U3
xyopuna xenesa (LL). Koarynsuus nomydennoro pactsopa. Dddext Tungamns.
Jlabopamophnvie onvimel. 1. KoHCTpyWpoBaHHE TEPUOJUYECKON  TaOIUIIbI
XUMUYECKUX JJIEMEHTOB C HCIOJb30BaHUEM KapToueK. 2. (O3HaKOMJIEHUE C
KOJUIEKIIUSMU METAJUIOB U CIJIaBOB. 3. BpOyHOBCKOE JBM)KEHUE YACTHII TYLIH WIN
BETOYHOM mhUIbIEI B Boje. 4. IIpoBepka mpubopa A MOTy4YeHHUsS ra3oB Ha
TePMETUYHOCTh. 5. VYBeNIMuYeHHE [aBICHUS JKUJIKOCTH TpU €€ CKaTtuu. O.
CpaBHeHHE KOJeOaTeNbHbIX JBUKEHUI MOJIEKYJ BOABl U JibJa ¢ moMouisro CBY.
7. BpimapuBaHuMe pacTBOpa IOBApEHHOU coiu. DuiIbTpoBaHHE TIE€TEPOrE€HHOM
cmecu. OTcTranBaHue, Kak crnoco0 pa3zesieHus: cMecel AeKaHTaluel U ¢ MOMOIIBIO
JEIUTEIbHOM BOPOHKH. 8. O3HaKOMJIEHHE C AUCIIEPCHBIMUA CUCTEMaMHU
Ilpakxmuueckass paboma Ne 1. W3ydenue ¢otorpaduii TPEKOB 3apsXKEHHBIX
YacTHII.

IIpakmuueckas paboma Ne 2. Tlonyuenue, coOupaHue v paclio3HaBaHUE ra3oB.

Tema 3. Xumuueckue peakuuu (13 4)

Xumuueckue peaxyuu u ux Kilaccuukayua. XUMUYECKUE PEAKIUH WIIN
XUMUYECKHE SBJICHHUS, WX OTJIMYUSA OT (u3NUecKux sBieHui. Peakium 06e3
M3MEHEHHSI COCTaBa BEIECTB: aJUIOTPONM3ALMM U H30Mepu3anuu. Peakuuw,
UIyIIME C U3MEHEHHEM 4YHCla M COCTaBa BEUIECTB: COCAMHEHUS, Pa3JIOKEHUS,
3aMmernenusi, oOMeHa. Peakiuu, mpoTeKaroniue ¢ BBIACICHHEM WU TOTJIOMEHUEM
TEIJIOTHI: 9K30- W JHAOTepMUYecKue. Jlpyrue mnpusHaKu KiIacCHU(PpUKAINHA
XMMHUUYECKUX peakluil Ha mnpumepe cuHTe3a okcuna cepbl (VI): u3meHenwue
CTENEHEH OKHUCJICHHUS DJIEMEHTOB, OOpa3yIOIMUX  BEIIECTBAa, HWCIIOIb30BAHUE
KaTaJn3aTopa, arperaTHOE COCTOSIHUE BEIIECTB, HAITPABIICHHUE ITPOLIECCOB.
Crkopocmp xumuueckoui peakyuu. 11oHATHE O CKOPOCTH XHUMHYECKOW PEAKIUU.
['OMOreHHbIE W TETEPOrE€HHBIE PEAKIUMU. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOU
peaKuuu OT MPUPOAbl PEATHUPYIOIINX BEIMIECTB, X KOHUEHTPALUUHU. 3aBUCHUMOCTb
CKOpOoCTH peakuuu OT Ttemneparypsl. llpaBuno Baut-I'opda. 3aBucumoctsb
CKOPOCTM pEaKUUH OT IUIONIaJAN CONMPUKOCHOBEHUS BEIIECTB M HAIUYUs
KaTajiu3aropa.

Oopamumocmov xumuueckux peaxyuii. HeoOpatumple U 00paTUMBIE PEAKIUU.
CocTosiHrEe XUMUYECKOTO PAaBHOBECHUS 111 00OpPaTUMBIX PEaKIUK.

[Mpunuun Jle-llatense. CmemieHne XUMHYECKOTO pPaBHOBECHS OOPaTHMBIX
peakiuii B XMMUYECKOM MTPOU3BOJICTBE HA TPUMEPE CUHTE3a aMMHUAKA.
Okucaumenvno-eoccmanogumenvusle peakyuu (OBP). Inekmponus.



CrerneHb OKHCIEHMS M ee ompeneneHue no dopmysne coenunenus. Ilonstue o0
OBP. Oxucnurens ¥ BOCCTAHOBHUTEIIb, OKUCJIICHUE M BOCCTAHOBJICHUE.
DNEeKTpoJIN3 pacilyIaBOB U PACTBOPOB HA IPUMEPE XJIOPUAA HATPUS.
ONEKTPOIIUTUYECKOE TMOIYyYEHUE aATFOMHHMS. [IpakTueckoe MpUMEHEHUE
AIIEKTPOJU3a. [ aIbBaHOIIACTUKA U TAIbBAHOCTETHS.

Xumuueckue ucmoyHuku moka. [anbBaHWYECKUE DBJIEMEHTbl Ha IPUMEPE
aneMenTa Jlanuang-AkoOu, X YCTPOWCTBO M MPHUHLMUI ACHCTBHS. YCTPOMCTBO
Oartapelku Ha MPUMEPE CYXOro IIEIOYHOIO 3JIEMEHTa. Y CTPOMCTBO CBUHIIOBOTO
akkymyJsitopa. ["anbBanu3anus u sanexkrTpodopes.

Du3uka Ha cayxyucode uenogeka. AHTPOIIOMETPUSA: U3MEPEHHUE JJIMHBI U MAacChl
T€Nna, CIUPOMETPUS M KU3HEHHAs €MKOCThb JIETKUX. TEIJIOBblE W3MEPEHUS H
tertorepanus. M3Mepenne apTepruaibHOTO JaBJICHUS. [ UIEPTOHUS U TUIIOTOHMS.

VYapTpa3ByKoBas AUArHOCTHKA W Tepamus. OnekTpoTepanus. JlazepHas
Tepanus. MarauTtHblil pe3oHaHC U peHTreHoguarnoctuka. dmooporpadus.
Tomorpadus

Llemoncmpayuu.

[Tomyuenue 6enoro docdopa. 'operne docdopa u pactBopenue okcuaa dochopa
(V) B Bogme. Ilonyuenue u pasznoxenue rugapokcuna meau (I1). BzaumoneiictBue
xene3a ¢ pactBopoM cynbdara mMeau (I1). OmbITh, WUTFOCTPUPYIONTUE MPABUIIO
Bbepronne — obpazoBanue ocajka, raza WM CJIabOro 3JIEKTPOJIUTA.3aBUCUMOCTD
CKOpPOCTH p€aKUUU OT MPUPOBI BEIIECTB HA MPUMEPE B3aUMOJEHCTBUS paCTBOPOB
pPa3IMYHBIX KHCJIOT OJMHAKOBOW KOHUEHTPAUUH C OJWHAKOBBIMU TpaHyJIAMU
LIMHKAa W B3aMMOJICMCTBHUE OJIMHAKOBBIX KYCOYKOB MAarHus, LHMHKa M JKEje3a ¢
COJIAHOM KHCJIOTOM. B3anmMmojmeincTBue pacTBopa CEPHOUM KHUCIIOTHI C PacTBOpPaMU
THOCYyJIb(paTa HaATpUs pa3NTMYHON KOHILIEHTpauuu. B3aumopeilcTBue pacTBOpOB
CEPHOM KHUCIIOTHI U TUOCYJIb(paTa HATPUS IPU PA3IUYHBIX TEMIIEpATypax.
OOpaTumble peakuMM Ha TMpuUMepe NoiayudeHus ponaanuga xenesa () u
HAOIOICHNUS 32 CMEIICHUEM PAaBHOBECHSI TI0O MHTEHCUBHOCTH OKPACKH IMPOJIYKTa
pEaKIMU MPU U3MEHEHUH KOHIIEHTPALIUU PEareéHTOB U MPOJAYKTOB.

I'openue cepsl, kak OBP. Mogenb snekrponusepa. Mogenp 31eKTpOInu3HON
BaHHBI JJIS TOJIyYEHUS aJTIOMHUHUA. Konnekmus Oartapeek. CBUHIIOBBIMA
akKkymysstop. Pocromerp, MEIUIMHCKUME BEChl, CIUPOMETP, PTYTHBIA U
AIIEKTPOHHBIN TEPMOMETPBI, TOHOMETPHI PA3IMYHBIX BUJIOB, JJa3epHAs yKa3Ka.
BuneodparmeHThl U ciaisl Mo TeMe.

Jlabopamopuvie onvimei. 1. BnusiHue TemMneparypbl Ha CKOPOCTh PEAKIIMKM OKCHA
menu (IT) ¢ cepnoit kucnmotoil. PaznokeHue mepokcuia BOAOPOAA C MOMOIIBIO
okcuaa Mapranma (1V) , a takke karanassl cbiporo kaptodens. 2. BeitecHeHue
Mequ U3 pactBopa cyibdara meau (IT) xenesom.

Ilpaxmuuecxkas paboma Ne3. 3yueHre XUMUYECKUX PEaAKITUH.

Ipaxmuueckas paboma Ne 4. Cbopka 2anb8anuiecko2o iemMeHma u UCnblmanue
€20 oelcmeusl.

Tema 4. 3n0opoBbe (224).
Cucmemamuueckoe noyodxicenue 4ei06eKa 6 Mupe HCugonHuIX.



buonornyeckas knaccudukaius yenoBeka. [IpsMoxoxaeHUe W ero BIUSHUE Ha
CKeJIeT 4yesioBeka. Pyka — opran u npoaykr Tpyaa. Pa3BuTue yepena v roJOBHOTO
Mo3ra 4enoBeka. IlepBass u BTOpas CHUTHaJIbHBIE CHUCTEMBI. buocoiuaibHas
IIPUPOJIA YETIOBEKA.

I'enemuka uenoeéexka u memoowt ee u3yueHus.

OCHOBHbIE TIOHSATHUSI TEHETHKU: HACIEJACTBEHHOCTh, WM3MEHUYHUBOCTh, TI€H,
XPOMOCOMBI, MYTalli¥, TEHOM, TEHOTHUN, (EHOTHUN, IOMUHUPYIOIIHE W
pelieccuBHbIe MpU3HaKku. ['eHOM udenmoBeka W ero pacumdposka. [IpakTuueckoe
3HAYEHUE W3YYCHHS T'€HOMa 4YelloBeKa. MeToapl M3y4eHUs] TEHETUKU YEJIOBEKA:
IE€HEAIOTNYECKUH, OJIM3HEIOBBIN, LIUTOT€HETUYECKUH. ['enetnueckue
(HacleICTBEHHbIE) 3a00JIEBaHMS YETIOBEKA.

Qu3uka uenogeka. CKeler C TOYKH 3pEHUS] (PU3UYECKOrO TMOHSATUS O phluare.
KpoBooOpamienrie B cBeTe  TMAPOJMHAMUKHU: IYJIbC, KPOBSIHOE JIaBJICHUE.
Huddysus, kak ocHOBa (OPMUPOBAHUS TIEPBUYHON M BTOPUYHONW MOYH B TIOYKaX,
a Takke ra3000MEHa B TKAHAX W JIETKUX. TE€pMOPETYJSIUS C TMOMOIIBIO KOXKHU
MyTEM TEIUIONPOBOAHOCTH, KOHBEKIIMHM, U3JIyYEHUS U UCHAPEHUS] BOJBI.
DNEeKTpoJMHAMUYECKasl TPUpPOJia Tepellayd HEPBHBIX HMMYJbCOB. OnrTuueckas
cUCTeMa 3peHusi. AKyCTHUECKas CUCTEMA CIIyXa M roJIoco00pa3oBaHue.

Xumusa uenoeeka. XuMUYECKANM COCTAB TEJIA YEJIOBEKA: IJIEMEHTHI U BELIECTBA, UX
Kinaccudukanus u 3HaueHue. Bonxa, ee Qpynkuuu. Boauslii 6amaHc B opranuszme
4yesnoBeka. MUHepanbHbIE BEIECTBA U UX POJIb B KU3HENEITENbHOCTH OpraHu3Ma
yesioBeka. 3a00seBaHusl, CBSI3aHHbIE C HEIOCTATKOM MJIM HU30BITKOM HEKOTOPBIX
XUMHUUYECKUX IJIEMEHTOB B OPIraHU3ME YEJIOBEKA.

Bumamuner. Victopusi OTKpBITUSI BUTAMUHOB. BuTamMuHBI, Kak OHOJIOTMYECKH
aKTHBHBIE BEILIECTBA. bone3Hnu, BbI3BaHHbIE HEAOCTATKOM WM H30BITKOM
BUTAMUHOB: aBUTAMHUHO3bI, THIIOBUTAMUHO3bI, TUTIEPBUTAMUHO3BI.

CyTouHast mOTpeOHOCTDh YeIOBEKa B BUTAMUHAX U UX OCHOBHBIE (DYHKIIHH.
Knaccudukanus ButamuHOB. BojopacTBopuMmble BUTaAaMUHBI Ha TPHUMEPE
ButamuHa C. JKupopacTBopumbie BATAMUHBI HAa IPUMEPE BUTAMUHA A.

T'opmonut.

HepBHast u rymopaibHas peryisiiud NpoLEeCcCOB KU3HEAECATEIbHOCTA OpraHu3ma.
["opMoOHBI, KaK MPOAYKTHI, BEIpabaThIBaEMBbIE KeJIe3aMU BHYTPEHHEH CEKPEIIHH.
Knaccudukanys TOpMOHOB TO jKeie3aM, KOTOpbIE WX MPOAYHUPYIOT U TIO
xuMuueckor npupojge. CpoiicTBa ropMoHOB. MHCynHMH, Kak TOPMOH O€IKOBOM
NpUPOIBbL. AJIpEHaNMH, KaK TOPMOH aMUHOKHUCJIOTHOW npupoasl.  CTepouIHbIE
TOPMOHBI Ha MPUMEPE MOJIOBBIX.  [Urep- U rUNoPyHKIUs Keyie3 BHYTPEHHEU
CEKpeLUH.

Jlekapcmea. KpaTkue cBeJeHUS O 3apOXKJIECHUU U Pa3BUTUU  (HapMaKOJIOTHUHU.
Knaccudukanus nekapcTBEHHBIX CPEACTB MO arperaTHOMY COCTOSIHHIO: YKUIKUE
(pacTBOpBI, HACTOU, OTBAPBI, MUKCTYPbI, SMYJIbCUHU, CYCIIEH3UU U [Ip.), TBEPAbIC
(mopomiku, TabJIeTKH, TWJIIONHU, KarCyJbl), MSITKUE (Mas3H, JTHHUMEHTHI, MACTHI,
cBeuM). AJKanoujsl. Bakuunsl. XHUMHUOTEPANIEBTUYECKNE TPENapaTHI.
AHTUOMOTHUKH. Hapkotuueckue npenapatsl. HapkomaHus v ee MOCHEACTBUS.
OnTuManbHBIN peKUM NPUMEHEHHUS JICKAPCTBEHHBIX MPENapaToB.



300poswiii 0opa3z yncuznu. Gusnyeckue 310poBbe U ero Kpurepuu. [lcuxuueckoe
3I0POBbE M €Tr0 KpUTepuu. HpaBCTBEHHOE 3M0pOBbE U €ro Kpurtepuu. Tpu
OCHOBHBIC COCTABJISIONIME 3I0POBOTO 00pasza >KW3HU: PEKUM JTHS, TPABUIHHOE
nuTaHue, (pu3udeckas akTUBHOCTh U 3aHATHE criopToM. DakTophl, BIUSIONIE HA
3IOPOBBE UEJOBEKA: OKpY’Karolas cpeaa, NpoduiIakTHUecKas BaKIMHALINA,
CTPECCHI, BPEIHBIC MPUBBIUKHA. AJIKOTOIHM3M M €r0 mocienctus. Hapkomanus u
ee MOCJIECTBUSI.

QDu3uka na cayxcoe 300po6va uenogeka. AHTPONOMETPUS: U3MEPEHUE JITTUHBI U
MaccChl Tella, CIIMPOMETPUS U )KU3HEHHAs! EMKOCTb JIETKUX. TemoBble U3BMEpEeHus U
Tersiorepanusi. M3mepeHue aprepuanbHOro JaBiieHus. [ MIepTOHUS U TUIIOTOHMS.
VYapTpa3ByKkoBasi IMarHOCTHKA M Tepanusi. JiekTporepanus. JlazepHas Tepamus.
MaruuTHbIN pe30HaHC U peHTreHoauarnoctuka. dmrooporpadus. Tomorpadus
Cospemennvie meOuyuHcKue MexHon0Zuu

300posve uenosexa: cucmemtulii n00xod. Hopmanvnas ¢puzuonoeus uenosexa.
Ocobennocmu QyHKYUOHUPOBAHUsL ObIXAMENbHOU, KPOBEHOCHOU U OPY2UX CUCTEM
opeanusma. Duzuonocuyeckue NOKA3amenu Op2aHu3Ma 4ei08ekd U ux HOpMaibHoe
3Hauenue. Meouyunckue mexHono2uu OUASHOCMUKU 3abonedanutl. Bozmoocnocmu
U nepCcneKmuebl Memooos NPoQUIAKMUKY, MePanuu U 60CCMAHOBIEHUS
opeanusma. 11o0xo0wb1 k nogvlueHuIo I pekmusHocmu cucmembl
30pasooxXpaneHusl.

Hngpexkyuonnwvie 3ab01esanusn u ux npoguiakmuka

Hngexyuonnvie 3abonesanus u ux 6030youmenu. Cnocobwl nepedadu
UHGEeKYUOHHBIX 3a001e6aHULL U COYUATIbHBIE hAKMOPbL, CHOCOOCMEYIOWUE UX
pacnpocmpanenuro. Ummynnas cucmema u npunyunsl ee pabomwi. Ocobennocmu
@DYHKYUOHUPOBAHUS UMMYHUmMemMA y pasHvlx epynn Hacenenus. Cnocobwi
npogunakmuku uHgpekyuonnsix 3aboneeanuli. Bakyunayus. Hanpasnennocms
MeOUYUHCKUX npenapamos 0iisi O0pbobl ¢ UHGDEKYUOHHBIMU 3A00Ie8AHUIMU.
IIpobnema pazsumus ycmotiuugocmu 6030youmereli 3a001€8aHULL.
Meoicoynapoounsvie npoepammul no 60pvoe ¢ UHGEeKYUOHHBIMU 3aD0NeBAHUAMU.
Hayka o npasunvnom numanuu

Memabonusm, kax obmeH 8eujecmeom u suepaueli Ha ypogHe Op2aHu3Ma.
Ipunyuner ynxyuonuposanusa nuweeapumenbHou cucmemsl. Kauecmeo
NPOOYKMOB NUMAHUS C MOYKU 3PEHUSL IHEPeMUYECKOU YEHHOCMU U COOEPHCAHUSL
NOJIe3HbIX U 8PEOHBIX geuecms 3HaueHue coOAIaHCUPOBAHHO20 NUMAHUSL OJls
noooepacanus 300posvsi. Iluwesvie 00b6asku: nonesusvle coUCMEa U N0OOUHbLE
aghghexmui ux ucnonvsosanus. [Juemvl u 0COOEHHOCMU UX NPUMEHEHUSL.

HHemoncmpayuu. Tabnunpl, BuaeodparMeHTbl MW ciaiapl 1o Teme: Ckener
yenoBeka. Mymsik «Topc denoBeka». Mogens monekyibl JIHK. Moaenu rnasa,
yXa, MOYKH, HEPBHOW CHUCTEMBbI 4yeloBeka, Koxku. CkeneT yenoBeka. M3MepeHue
IyJIbCA, TABJIEHUS, OCTPOTHI 3PEHUSI, TEMIIEPATYPHI TEIIA.

Koutexkunu: BUTAMHUHHBIX  [PENApaToB, MEIUIMHCKAX TOPMOHAIbHBIX
penaparoB, JEKAPCTBEHHBIX (OPM Ppa3NMYHOTO arperaTHOTO COCTOSHUS,
JIEKapCTBEHHBIX (OpPM  Pa3IUYHOTO CHEKTpa JelcTBus. buypetoBas wu
KCAaHTOIPOTEHHOBASI PEAKLWH JJIs IpenapaTa HHCyauHa. 1lopTpeTsl BelIaromuxcs



YyUEHBIX, BHECIIMX 3HAUMTENBHBIA KJIaZ B (apMaKoJIOTHIO. Pocromerp,
MEAMIIMHCKHE BEChl, CIHUPOMETP, PTYTHBIH U OSJICKTPOHHBIM TEPMOMETPHI,
TOHOMETPHI Pa3IMYHBIX BUIOB, JIa3epHas yKa3Ka

Jlabopamopuvie onvimeoi.

1. V3yuyeHue WMHCTPYKUHUU MO MPUMEHEHHUIO alTEYHBIX MpPErnapaToB BUTAMHHOB.
Omnpenenenue pH pactBopa Butamuna C. 2. Onpenenenne pH cpeasl pactBopa
acMpuHa

IIpakmuueckas paboma Ne 5. Hccnedosanue nponopyuonaibHOCmu
CcOOCMBEHH020 pAYUOHA NUMAHUS, NPOBEPKA COOMBENCMEUS. MACCHI meld
803PACMHOLL HOpMe.

IIpakmuueckas paboma Ne 6. Unmepnpemayus pe3yismamos oouje2o anamsa
KpOSU U MOYU.

IIpakmuueckas paboma Ne 7. OueHKa MHAUBUIYaTbHOTO YPOBHS 3/I0POBbSL.
Ipaxmuueckas paboma Ne §. OueHka OMOTOTUYECKOTO BO3pacTa

Tema 5. CoBpeMeHHOe ecTeCTBO3HAHME HA CJIy:KOe YeioBeKka (22 v)
Inemenmapuvt au Inemenmapuvie uacmuyovt? IloHsTHe 0 (PU3NKE BHICOKUX
SHEpruil. JIMHEWHBIM YCKOPUTEINb dJIEMEHTAPHBIX YACTHULL, a{POHHBIN KOJUIAUIEP.
Jlemenne aTOMHOTO sApa: MPOTOHBI, HEUTPOHBL. DYHIAMEHTAIBHBIE YACTHIBIL:
JIENTOHBI ¥ KBapku. PoTOHBI. BO30HBI. AHTUYACTHUIIBI.

bonvwon adponunstii konnaitdep. MOHTaX M yCTaHOBKA OOJIBIIOTO apOHHOTO
kosutauaepa. [lpunnun nercrBus kosnanaepa. IIpoucxoxneHune maccel. bo3oH
Xwurrca. [Tpoucxoxnenue Beenennon. AHTUMUD.

Dnepzemuxa u Inepzocoepescenue

1Ipobnemsbl snepeoobecneyenus: HaYUOHAIbHbLE, PeCUOHANbHbIE, TOKAIbHDBLE.
3axonwvl coxpanenus maccol u duepauu. Ilpakmuueckoe npumenenue 3aKoHo8
coxpanenus. Buowi snepeuu. Céazv maccol u anepeuu. Inexmposnepausi u cnocoobsl
ee nonyyenus 11onydeHne 3JIEeKTpPUIECKOro TOKa C MOMOIIBIO AJIEKTPOTeHEPATOPA.
Hertpagunmonnas suepretuka. Tennogule u euoposnekmpocmanyuu. OCHOBHBIE
MOHSATHUS ATOMHOM SHEpPreTukd. PaamoakTuBHOCTB. fAaepHbie peakuuu. ATOMHAs
cTaHuMs U npuHLIHUI ee paboTbl. ADC Ha ObICTPBIX HEUTpoHAX. Pannon3oTonHsie
tepmodniekrpudeckue reaeparopsl (PUTEIm), mpuaiun ux neiictBus. O6nacTtu
IPUMEHEHUSI AaTOMHOM SHEPIETUKU. f0epHas sHepeemuka u nepcnekmueul ee
UCNnONb308aHUA. DHepeonompeb.ienue U IHep2o3dhheKkmusHoCcmb.
Ilpooosonscmeennasn npodaema u nymu ee peuwrenusn. I'eorpadus rojiona u ero
npuurHbl. OCHOBHBIE HaIpaBieHus B pemeHnu [IpogoBOIbCTBEHHON POOIEMBL:
- HUCIOJIb30BaHHWE XMMHYECKUX BellecTB (yIOOpeHUs, pPeryisTopbl pocTpa,
(bepOMOHBI, MECTULINIBI, PETIEIUICHTHI );

- CO3JaHUE HCKYCCTBEHHBIX MPOAYKTOB IUTAHUS; - METOAbl CO3JaHUs
BBICOKOIIPOU3BOAUTEIBHBIX COPTOB PACTEHUM U MOPO]I ) KUBOTHBIX.

OcHoebl buomexnon02uu

[TonsiTHE OMOTEXHOIOTHH, KAaK TPOU3BOIUTEIHLHOM CHIIBI OOIIECTBRA,
WCITOJTB3YOIIEH JKUBBIC OPTAaHU3MBI U OMOJIOTUYECKHE MPOIIECCHI B POU3BOICTBE.
Tpwu 9Tana cTaHOBJICHUS U Pa3BUTHS OUTEXHOJOTUN: PaHHSIS, HOBAas M HOBEHIIAs.
Tpaouyuonnas buomexHono2us: NPoOU380OCMBE0 NPOOYKMO8 NUMAHUS,



nepepabomka omxo008. Monexynsapuas ouomexnonozusi. Cmpykmypa u (oyHKyus
HyKneunoswix kuciom. Cunmes 6enxa. Knemounas unscenepus. I’ ennas mepanus.
Ipumenenue buomexuonocuu 8 30pagooOXpaHenul, CenbCKOM X03UCmee U 0Xpane
oxpydicaroweti cpeowl. I'ennas nnxenepus. [ ennomMonudumpoBanHpie
OpraHU3MBbI U TPACHCTEHHBIE MPOAYKTHL. KneTounas nmkenepus. Knoauposanue.
DOMOpHOHAIIbHBIE W CTBOJIOBBIE KJIETKW. bronornyeckas WHXEHEpHs, KaK METO
WCITOJIb30BAHUSI MUKPOOPTaHU3MOB B KAdeCTBE OWOPEAKTOPOB IS TOITYUYEHUS
OPOMBINUIEHHOW — mpoAyKiuu. OCHOBHBbIE  HAMpaBlIEHUs  UCIOJIb30BAHUS
dbepmeHTaTUBHBIX TpolieccoB. MIMMoOmin3oBanHbie hepMeHThl. Mupogoti pbinok
ouomexnonozuu. Ilepcnexmugvl pazsumus poccuticko2o cecmenmad.
Hanomexnonozuu u ux npunoxcenue

Hanouacmuywl 6 scueoti u Hedcusol npupooe: pasmepvl, mMunvl CMPYKmMypol,
@yHryuonanvras sHauumocmo. OcobeHHoCmU YU3ULECKUX U XUMUYECKUX CBOUCME
nanouacmuy. Camoopeanusayus. Memoowvl nonyuenus nanouacmuy. Memoowl
usyuenuss Hanomamepuanos. Koncmpyuposanue wnanomamepuanos. Hoevie
MexXHoI02uU, CmposAwuecs: HaA UCHOIb3068AHUU HAHOYACMUY U MAMepuanos,
nonyyaemolx u3 Hux. 1IoHSITHE O HAHOTEXHOJOTHMU, KAK YTMPABISIEMOM CHHTE3€
MOJICKYJIIPHBIX CTPYKTYp. J[Ba moaxona B HAHOTEXHOJIOTHH: «CBEPXY BHH3» W
«CHHM3y BBepx». MonekysipHbIi cuUHTE3 M camocbopka. HaHockomnueckoe
BBIpDAIIUBAHUE KPUCTAUIOB W TOJUMEPU3HIMS. YTIEPOIHbIE HAHOTPYOKHU.
CunepreTuka. Bausnue HAHOMEXHONO02UU HA pa3eumue mexHuku. IKo10eUudecKull
acnexkm HAHOMexXHOJI02UlL.

Qu3uxka u 6vim. HarpeaTenbHble U OCBETUTEIbHBIE TPUOOPHI. PazHOBUIHOCTH
JaMIl: HaKaJIMBaHUs, TaJOT€HHbIE, TIOMUHECIICHTHBIE, CBETOANO IHBIE.
MuxkpoBosiHoBas nieub (CBU-nieus) v npuHIUI ee padoThI.
Kunkokpuctaminuyeckue 3KpaHbl M JIUCIUJIEH, UX YCTPOMCTBO. DJIEKTPOHHBIN
tepmomeTp. Jlomamuue poOoThl. Pammomepenatunku W paaMONPUEMHUKH.
[IpuHIIMTIHATFHOE YCTPOMCTBO TejieBU3opa W TeneBuaeHus. CIyTHUKOBas U
COTOBAs CBSI3b.

Xumua u O6vim. Moronie u 4yuctamue cpeAcTBa. I[IOBEpXHOCTHO - aKTHUBHBIE
BemectBa (ITAB). OrOGenuBarenu: XMMUYECKUE W ONTHYCCKHE. VHCEKTHIHMIBI -
cpenctBa uisi OOpbOBI ¢ HACEKOMBIMH. XHMHYECKHE CpPEICTBA TUTHUEHBI U
KocMeTukH. [IuimmeBbie 700aBKH, MX MapKUPOBKA.

Cunepzemuka.

[ToHsiTHE O CHUHEpPreTMKE M CaMOOPraHW3allud OTKPBITHIX cucteMm. OO1me
NPUHIUIBI cuHepreTuku. Touka Oudypkauuu u aTTpakT. Poib cCMHEpreTuku ass
U3YYEHUS]  NPUPOAHBIX U COLMAIbHBIX  sgBieHHH.  CTpyKTypHpOBaHUE
MaTepHaIbHOIO MUPA U €r0 U3YUYEHUE CIEIUATbHBIMU pa3ieaMu (HU3UKU.

@DopMbI IBMXKEHUS] MATEPUH.

Ecmecmeo3nanue u uckyccmeo. 30JI0TOE CEUEHHE M €r0 HCMHOJb30BAaHHE B
MIPOU3BEICHUSAX APXUTEKTYPhI, KUBOMHUCH, CKYIbNTyphl. [locimenoBaTenbHOCTD
®ubonayuyn, ee TMpPUMEHEHHWE B WCKycCTBe. PacmpocTpaHeHHOCTH TMpaBuia
30JI0TOTO Ce4YeHusi W mnocienoBaTesbHOCTH DuOOHAUYUM B KUBOW MPHUPOJE.
buonuka u apxutektypa. B3anMonmpoHUKHOBEHHE €CTECTBO3HAHUS U UCKYCCTBA.
Llemoncmpayuu.



Ta6nuiel, BuAcopparmMeHTsl U hoTorpaduu mo Teme.

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

Jlabopamopuvie onvimul. 1. U3MepeHne mapaMeTpoB KUCTU PYKH

IIpakxmuuecxas paboma Ne 9. VIzydenne sBICHHS 3JIEKTPOMArHUTHOW WHIYKITUH.
Ilpakmuueckas paboma Ne [0. V3ydeHue 30JI0TOTO CEUYCHHS HA PA3TUIHBIX
o0BbeKTaxX.

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

N3yuenue Ouorpaduum COBpPEMEHHBIX pPOCCHUUMCKMX ydeHblx. OIlleHKa BKjIaaa
COBpPEMEHHBIX poccuiickux yueHbiXx B dopmupoBanue EHKM. Ilocnennue
OTKPBITUS B 00JIACTH €CTECTBEHHBIX HAYK.

TemaTn4yeckoe IVIAHKPOBAHNE C YKA3aHUEM KOJHYECTBA 4YaCOB, 0TBOJUMbIX
HA 0CBOEHHE KAKI0M TeMBbI.

10 kaacc.
Ne HaunmenoBanue KommgectBo | Bun yueOHOM AeATeNFHOCTH YIeHUKA [Inanupyemsle
m/m | pasgena u TeM 4acoB CPOKH/TIEPUO T
N3yYeHHS
(MecsT/9eTBepTh)
1 BBenenne 4 CEeHTSAOpb
1 Bgenenue B 1 IToctaBuTh 11€71H MO3HATH HOBBIM MpPEIMET Ha
€CTEeCTBO3HAHUE OCHOBE COOTHECEHUSI TOT0, UTO YK€ U3BECTHO U

YCBOGHO TI0 YaCTHBIM YYE€OHBIM TUCIUIUTHHAM
B KypCe€ OCHOBHOM IIKOJIBI, U TOTO, YTO €I
HEHU3BECTHO.

XapakTepHu30BaTh MHOTOTPaHHOCTh
B3aMMOOTHOIICHUH YeJIOBeKa U TPUPOJIBI.
PackpreIBaTh pOJIb €CTECTBO3HAHUS B
MHPOBO33PEHUH COBPEMEHHOTO YEIIOBEKA.
CoOTHOCUTH BIUSHHUE IPUPOJIEI C
pe3yJabTaTaMH TBOPUYECKOTO BIOXHOBEHUS
JIesiTeTIed HCKYCCTBA B €T0 Pa3iIMYHBIX cdepax.

2 EcrectBO3HaHUE — 1 PackpbIBaTh THAJEKTHKY €CTECTBO3HAHUS (BCE
€JMHCTBO HAayK O €CTECTBEHHbIE HAYKH SIBJISIIOTCS PE3YJIbTATOM
IpUPOJIE TU(PepeHIMAIIIN CUCTEMBI IMHBIX

NIepBOHAYANILHBIX 3HAHUI O IPUPOJIE, U,
HA00O0pOT, CHHTE3 €CTECTBEHHOHAYYHBIX
3HAHMH YaCTHBIX HAYK B €JUHYIO CHCTEMY
MUPOBO33PEHUS).

OrmpenenaTh BaXKHSHIINE TOHATHS U
XapaKTepru30BaTh CTAHOBJICHHE (DU3UKH, XUMHUHU
1 OMOJIOTHH 110 KypCy OCHOBHOM IIIKOJIBI




3 -4 | Kondepennus no 2 CaMOCTOSTENEHO BBIACIATE U (POPMYJIUPOBATH
TEeMe: MO03HABATENbHBIE 1IEJIU; BECTU ITOUCK U
«EcrecTBO3HaHME — NOJIy4aTh HE0OOX0IMMYIO HH(OPMALIHIO;
€IMHCTBO HayK O NIPUMEHSATH METOJIbl HHPOPMAIIIOHHOTO
IPUPOIE» MIOUCKA, B TOM YHUCJIE C IOMOIIBIO

KOMIBIOTEPHBIX CPEJICTB;

CTPYKTYPHPOBATh 3HAHUS; OCO3HAHHO H
MIPOU3BOJIFHO CTPOUTH PEUEBOE BHICKA3BIBAHHE
B YCTHOHW W MMUCbMEHHOH (opMax;

CIIyIIaTh U BCTYNATh B AWAJIOT, y9aCTBOBATH B
KOJUIEKTHBHOM 00CYKJICHUH MPoOIIeM,
HHTETPUPOBATHCS B TPYIITYy CBEPCTHUKOB U
CTPOUTH NPOLYKTUBHOE B3aUMOAEHCTBUE U
COTPYJHUYECTBO CO CBEPCTHUKAMU U
B3pPOCIIBIMUY;

IUITAHUPOBATh Y4eOHOE COTPYJHUYECTBO C
YUUTENEM U CBEPCTHUKAMHU.

I EctecTBO3HAHHE U 16 CeHTs16pb -
MeTO/Ibl NO3HAHHUS OKTSI0pb
MHpa

5 Hcrtopus uzyuenus 1 OrnpenensaTh BAKHEHUIITUE 3TAIbl pa3BUTHS
npupozsl. [Iporpecc €CTECTBEHHBIX HAYK;

B €CTECTBEHHBIX OrneHnBaTh poJb IPOrpecca B pa3BUTHH

HayKax | €T0 BKJIAJ B UBWIN3AINH; CIYIIATh H BCTYTIATh B THAJIOT CO
pa3BUTHE CBEPCTHUKAMH U YUHUTEIEM

LIUBWIN3AUN

6 OMnupudeckuit 1 XapakTepu30BaTh SMIUPUYECKUHA YPOBHEHD
YPOBEHb HAyYHOTO HAY4YHOT'O MIO3HAHMA U €TO COCTaBIISAIONLINE:
MO3HAHUS HaOJII0/IeHUe, SKCIIEpUMEHT, TUIIOTE3a,

MOJIEIMPOBAHUE.

MopenupoBars, T.e. IPpeoOPa3OBLIBATE OOBEKT
MIO3HAHMS U3 YyBCTBEHHO ()OPMBI B MOJIEIIb,
T'JIe BBIZICTICHBI CYIIECTBEHHBIC XapaKTePHUCTHKH
00beKkTa, 1 mpeodpa3zoBaTh MOJIEIH C IEITBIO
BBISIBIICHUS OOIIIX 3aKOHOB.

OnepupoBaTh pa3InIHBIMA MOJCISIMHI
€CTECTBEHHO — HAYYHBIX AUCIHUIUINH I UX
MTO3HAHUSI.

7 IIpakTrueckas 1 [TpoBOIUTH SKCTIEPUMEHT C COOITIOICHUEM
pabota Nel TeXHUKH 0€30MacHOCTH, HAOJIOIaTh 32 HUM,
«OMIUPHUECKOE (UKCHpOBaTh pe3yibTaThl U HHTEPIPETHPOBATH
MO3HAHUE B ux;

U3y4EeHUHN
€CTECTBO3HAHUS

8 Ipaxmuueckan 1 CTpouTs MOJIE€NH MOJIEKYJ OPraHUYECKUX
paboma No2. COCIMHEHUH U yCTaHABIMBATh 3aBUCHUMOCTD X
IToctpoenue CBOWCTB OT CTPOCHHS Ha MPUMEPE U30OMEPOB
MIPOCTPAHCTBEHHBIX OyTana
MoJienen
HEOPTAaHMYECKUX U
OpTaHUYECKHUX
COEIUHEHUIT B
COIMOCTaBICHUU C HX
CBOMCTBaMH.

9 Teopernueckuit 1 XapakTepu3oBaTh TEOPETUYECKUH YPOBEHb




YPOBEHb HAYYHOTO
MIO3HAHMS

HaY4HOT'O ITO3HAHUS U €r0 COCTaBIISIOIIHE.
WnnroctpupoBaTh 3TOT ypOBEHb HAYYHOTO
MIO3HAHMS TIPUMEPaMK CTAaHOBJICHUS HAYYHBIX
Teopuil B (pU3UKE, XUMHUU 1 OMOJIOTHH.
CpaBHUBATh MEX.y CO00 YPOBHM MO3HAHUS U
MOJICTIMPOBaHNE HA KaXK/IOM YPOBHE.

10

CeMuHap 1o TeMe
"TeopeTnaeckuii
YPOBEHb HAYIHOTO
no3HaHus"

CoBEpIICHCTBOBATH KOMMYHHKATHBHYIO
KOMITETEHTHOCTh B MPOLIECCE BBHICTYILIICHUS
nepei OAHOKJIACCHUKAMH, OTCTAUBAHUS U
000CHOBAaHHOCTH OOCTBEHHOUW TOYKH 3PEHHUSI H
YBKEHHUS] K MHCHHUIO ONIMOHEHTA MPH
00CYy>KIeHNHU BOIPOCOB CEMHUHAPa M COOOIIEHHA
(COOCTBEHHOTO U OJTHOKJIACCHUKOB).

11

SI3BIK
€CTECTBO3HAHHS.
Buosnornus .

HasbIBaTh )KMBOTHBIX M PaCTEHHS B
COOTBETCTBUH C IPaBUIIaMH OWHAPHOM
HOMEHKJIATyPHI.

PackpriBaTh BKJIQJ OMOJIOTMYECKOTO S3bIKa B
€CTECTBEHHOHAYYHBII! A3bIK U €r0
0O0IIEKYJIbTYpHOE 3HaUCHHE.

12

SI3BIK
€CTECTBO3HAHMSL.
Xumus.

Ha3zpiBaTe HEOpraHWYECKIE BEMIECTBA Pa3HBIX
KJIACCOB B COOTBETCTBHH C ITpaBHIAMHU
xumudeckoir HomeHnkiatypsl MIOTTAK.
PackprIBaTh BKJIa XHMHUYECKOTO SI3BIKA B
€CTECTBEHHOHAYYHBIH S3BIK U €T0
00IIEKYIFTYPHOE 3HAUYCHHE.

13

SI3BIK
€CTECTBO3HAHHS.
dusmka.

XapaxTepu30BaTh OCHOBHBIC U IPOU3BOIHBIE
eMHUIBI u3MepeHus puzndeckux enuauH CU.
PackpbITh BKIIa (DU3UYECKOTO SI3BIKA B
€CTECTBCHHOHAYYHEBIH SI3BIK U €T0
OOIIEKYIBTYpHOE 3HAUCHUE.

YcTaHaBIMBATH COOTBETCTBHE MEKITY
CTapUHHBIMH PYCCKUMH CAUHUIIAMH U
eIMHULIAMH U3MEPEHUsT (U3MYECKUX BEIUYUH
HeKoTophIX cTpan u CH.

14

EcrecTBenHo-
Hay4JHBIC TIOHSTHS,
3aKOHBI M TCOPHH.

XapakTepu30BaTh U KOHKPETU3UPOBATh
Ba)KHEHIIIME KATCTOPUH TCOPHH MTO3HAHMU:
MTOHSTHS, 3aKOHBI, TCOPHH, - Ha OCHOBE
MaTepHraia OCHOBHOM IIKOJIBI IO (PH3HKE,
XUMHUH U OHOJIOTHH

15

EcrecTBenHo-
Hay4yHas KapTHHA
Mupa.

XapakTepr30BaTh Ha OCHOBE JIeIyKIUH o01ee
IpeJCTaBICHUE O HayYHOU KapTUHE MUDA,
YaCTHOE — O €CTECTBEHHOHAYYHO! KapTHHE
MUpaA U €JUHUYHOE — O IPEAMETHON KapTUHE
MUpa.

PackpsiBats cTpyxTypy EHKM 1 B3auMocBsi3b
ee yacTel Ha KOHKPETHBIX IPUMEpax U3
(DU3HUKH, XUMUH 1 OHOJIOTHH.
XapaktepuzoBaTh 3BostonMi0 EHKM..
KoHKpeTn3npoBaTh NPUHINIIBI, OTPAKAIOIINE
B3aUMOCBSI3b ()yHIaMECHTAIBHBIX TEOPHH HE
TOJIBKO Ha €CTECTBCHHOHAYYHOM, HO U Ha
T'YMaHUTapHOM Y4eOHOM Marepuaie.

16

Mupbl, B KOTOPBIX
MBI )KUBEM

KnaccuduuupoBats OKpy)arouuit MUp Ha
Mera-, Makpo- © MHKPOMHPBI (B TOM YHCIIE U
HAHOMHUD).

Jloka3bIBaTh OTHOCHTEIBEHOCTD ITOH
KJaccU(UKaIyH.

XapakTepr30BaTh 3BOJIIOLHIO PA3THYHBIX
npuOOPOB I M3YUCHUSI MUPOB.

OmnuceIBaTh MOJIEKYJIIPHOE PACIIO3HABAHHE H
€ro 3Ha4YeHHE B IIPUPOJIE U KU3HH YSJIOBEKA.




[TporHo3upoBaTh MapamMeTphbl © BO3MOKHOCTH
KOMIBITEPOB OYAYIIEro.

17 IIpaxTuyeckas [TpoBOANTB KCIIEPUMEHT C COOIIOICHUEM
pabota Ne3 TeXHUKH 0€30MacHOCTH, HAOJIOIaTh 32 HUM,
«Habmronenue 3a OIICHUBATh PE3yJIbTAT
ropsiei ceeyein»

18 IIpaxkTuyeckas
pabora Ne4
«Habmonenne 3a
HN3MEHEHHEM
COCTOSIHUS JIBIA»

19 O060061IEeHNE 3HAHNIA O06001aTh OCHOBHBIE CBEJICHUS 10 KOHKPETHOM
10 TeMe mpobiemMaTrke, BEIACTSTh U XapaKTepH30BaTh
«EctecTBo3Hanme 1 BaXHEUIIINE TOHATHS, 3aKOHBI ¥ TECOPHH
METOIBI TIO3HAHUSA
MHUPaY

20 KontponbHas pabora AHanM3upoBaTh COOCTBEHHBIC IOCTHKCHUS B
Nel no Teme: MO3HAHUU €CTECTBO3HAHMSA U METOJOB €ro
«EcrecTBO3HaHME U MMO3HAHUS. AHAIU3UPOBAThH PE3YJIbTATHI
METO/IbI TIO3HAHUS KOHTPOJBbHOH pabOTHI U MyTEH TOCTHKECHUS
MHUPa KEJIAEMOT'0 YPOBHS YCHELTHOCTH.

I Meramup OKTA0pB -
OcBoenne kocMmoca Hos6pb
U €ro poJib B ;KM3HH
YyeJioBeyecTBa

21 OcBoeHne KocMoca 1 OnuceIBaTh XPOHOJIOTHIO OCBOCHHS KOCMOCA.
€r0 pOJIb B KU3HU O1neHnBaTh poiib H3YICHUS KOCMUYIECKOTO
YelioBeYecTBa MIPOCTPAHCTBA JJIsl YEIOBEUECTRA. .

22 Bxuan OrneHnBaThH BKJIA] OTCYECTBEHHOW HAYKH B
OTEYEeCTBEHHOM pa3BUTHE KOCMOJIOTHH. AHATTU3UPOBATH BKIIA/I
HAYKH B Pa3BHTHUC OTEUYCCTBCHHBIX YUCHBIX B MUPOBYIO
KOCMOJIOTHU KOCMOHABTHKY

23 AcTpoHOMUS Kak XapakTepu30BaTh XPOHOIOTHUIO
HAYYHBIH QyHIAMEHT ACTPOHOMHYCCKUX TPEACTABICHUI U OTKPBITHIHA
OCBOEHHUS Ha OCHOBE 3BOJIIOLIUYU NPECTABICHHUH 0
KOCMHYECKOTO CUCTEMaxX MUpa: T€OLIEHTPUYECKOIA,
MIPOCTPAHCTBA. AHTPOTOLIEHTPUYECKO; FeIMOLEHTPUUECKOIL..

24 - | Bcenennas: Teopust OnuceiBaTh U3MeHsOIIyI0Ccs Beenennyio Ha

25 BO3HUKHOBEHHS, OCHOBe (PM3MUECKOH apryMeHTaIu (padoThI A.
CTPYKTypa, COCTaB, Ouinmreitna, A. @punmana, K. Jlorutepa, B.
SBOJTIOIIHS. Crugepa u O. Xab6mna) u Teopuu bosbioro

B3pBIBa. XapaKTepPH30BaTh OCHOBHEIE
CTPYKTYpPHBIE 3JIEMEHTHI BeeeHHO.
Hcnonb30BaTh OCHOBHBIE aCTPOHOMUYECKHE
€IMHUIIBI PACCTOSIHUS. AHAJIH3UPOBAThH
HEKOTOPBIC HAa3BAHUI CTPYKTYPHBIX JJIICMCHTOB
BcenenHoi.

26 | PakeroHocuTeny, XapakTepH30BaTh 3HAUCHHE PAaKETOHOCHUTEINEH,
HCKYCCTBEHHBIE HCKYCCTBEHHBIX CITyTHHKOB, OPOUTAILHBIX
CITyTHHKH, CTaHIIMH, IUTAHETOXOJI0B, .MEXKILJIAHCTHBIX
opOHTaNbHEIC aBTOMAaTHYECKUX CTAHIIUI B Pa3BUTHU
CTaHIINH, npeacTaBiIeHnAl 0 kocMoce. OTHCHBAT
TUTAHETOXOIBI. OCHOBHBIE XapaKTEPUCTHKN PAKETOHOCHTEIEH,

HCKYCCTBEHHBIX CITyTHHKOB, OPOUTAIBHBIX
CTaHIWH, IUTAHETOXO0B, MEKIIIAHETHBIX
ABTOMAaTHUYECKUX CTAHIIUI.

27 Hcnonp3oBanue OrneHnBaTh 3HAUEHHE CITYTHUKOBBIX CHCTEM B
CITy THUKOBBIX Pa3BUTHH UHPOPMALMOHHBIX TEXHOJIOTHH.
cucreM B cepe
HH(POPMAIMOHHBIX
TEXHOJIOTHH.

28 | CoBpeMeHHBIE OreHUBaTh 3HAYCHHUE HAYIHO —




Hay4HO-
HCCIIeIOBATEIbCKUE
IPOrpamMMmBl 110

HU3Yy4YCHUIO KOCMOCa U

X 3HAUYCHUC.

HCCJICA0OBATCIILCKUX IMMPOTpaMM B IIPOLIECCE
H3Yy4YCHUS KOCMOCA.

29 [Ipobnemsr, 1 O1eHUBAaTh BKJIA]] MEPOBOTO COOOIIECTBA B
CBSI3aHHBIC C BOIPOCHI OCBOEHUSI KOCMUYECKOT0
OCBOCHHEM KOCMOCa, MIPOCTPAHCTBA. AHAIM3UPOBATH IPOOIIEMBI,
U IIyTH UX PEIICHHUS. CBsI3aHHBIE C OCBOEHHEM KOCMOCA.
MexnyHapoaHoe
COTPYIHHYIECTBO
v 060a0uKku 3emau: 12 Hos6pb -
aurtocdepa, JlexaOpb
ruapocdepa,
atmocdepa
30 — | CrpoeHnue 3emiu. 2 XapakTepu30BaTh BHYTPEHHE CTPOSHUE 3eMIIU
31 Jlutocdepa. U XUMHUYECKUI cOCTaB ee yacTel.
OnuceIBaTh CTPOCHUE U COCTAB JIUTOC(HEPHI U
yCTaHABJIMBATh IPUYUHHO-CIICICTBCHHBIC CBA3U
MEX]y HApYIICHUEM €¢ CTPYKTYPHI U
MIPUPOIHBIMH KaTaKITH3MaMU
CooTHOCHUTH Oautel 3emiteTpsicenus mo [lkane
Puxtepa u ero nociencTus
32 [TpakTuaeckas 1 [TpoBOIUTH SKCTIEPUMEHT C COOITIOICHUEM
pabota Ne5 TEXHUKHU 0€30IMaCHOCTH, HaOIIOAaTh 3a HUM,
«M3y4uenne (UKCUPOBATDH PE3yNbTAaTHl M HHTEPIPETHPOBATH
KOJIJICKITNH TOPHBIX HX.
IOPOI»
33 I'mppocdepa. 1 XapakTepu30oBaTh COCTaB rUAPOChEpsI 1
OkeaHbl ¥ MODSI. KPYT'OBOPOT BOJBI.
KnaccuduupoBats MOps 10 pa3IHIHBIM
MpPHU3HAKAM.
OpHEHTHPOBATHCS B BBIAOIIUXCS
NIPOM3BEACHUIX U300pa3UTEIHLHOTO UCKYCCTBA,
MY3BIKH ¥ TUTEPATyPHI, CBI3aHHBIX C MOPCKOI
TEMAaTUKOH.
34 Bonpt oxeaHoB 1 1 XapaKkTepu30BaTh COCTaB M CBOHCTBA
MOpeH. OKEaHUYECKON 1 MOPCKOU BOJIBI.
CBsI3BIBaTh CO/ICpKaHIE IPUMECceH 1
KOJINYECTBEHHYIO XapPaKTEPUCTUKY COJICHOCTH
BOJIbI — IPOMUILJIC, - C [IBETOM U CBOHCTBaMU
MOPCKOM BOABI.
OIeHUBATh MEPOBEIC 3aM1achl U
reorpaMuecKoe MOJ0KEHHE TPECHOM BOJIBI.
Y cTaHaBIMBATH 3aBUCHMOCTD MEKY MOPCKUMHU
TEYCHUSAMH U THIIOM KJIIMATa.
AHanm3upoBaTh MPUIHHEI IPIINBOB U
OTJIMBOB.
35 Bonap! cymu. 1 XapakTepu3oBaTh HA3EMHBIE U MMOJ3€MHbBIC

BOJIBI CYIITH W TIOKA3bIBaTh OTHOCHTEIEHOCTh
TaKOTO JIEJICHHS Ha TIPUMEPE POTHUKOB,
rei3epoB 1 MHUHEPAJIHHBIX HCTOYHUKOB.
KnaccuduupoBats MUHEpabHBIC HICTOYHUKHY,
U OLICHUBATh UX 3HAUYEHHUE.

OnuceIBaTh KapCThI U X XUMUYCCKUE
aHTOHUMEI — TIPOIIECCH 00Pa30BaHUS
CTAJIAKTUTOB M CTAJIATMUTOB.
VYcraHaBnuBaTh 3aBUCUMOCTD MEXAY
AQHOMAJIGHBIMA CBOWCTBAMH BOJBI M
CYyIIECTBOBaHHEM JKM3HU Ha 3eMJie, a TAaKXKe
(hopMHpOBaHKEM KJIMMATa Ha IUIAHETE.




36 Atmocdepa. [Toropa. | 1 XapakTepu30BaTh COCTaB aTMOC(EpHI, €€ YacTH
U VX 3HAYCHHE B )KU3HU TUIAHCTHI.
AHaIM3MPOBATh MIPUYUHBI 030HOBBIX JIBIP U
MApHUKOBOTO 3 eKTa U MPOrHO3UPOBATH
MOCTICICTBYSI JAHHBIX SIBIICHUIA.
YcTaHaBIMBATh MEKIPEAMETHBIC CBSI3H Ha
IIpUMepe NOHATHHA IIOT0/Ia» U «KIMMAaT

37 ATMocdepHoe 1 XapakTepu3oBaTh aTMOc(epHOe TaBICHHE,

naBieHue. Berep. LIUKJIOHBI ¥ aHTHIUKIIOHBI, aTMOC(EpHBIE
({pOHTHI.
OnuceIBaTh CIIOCOOBI U3MEPEHUS
aTMOC(EpPHOTO JaBIICHHUS;
Knaccugumnuposats BeTpa 1 OIeHUBATH
OMACHOCTh U MOCJCICTBUSI CUJIBHBIX BETPOB:
TaiipyHOB, yparaHo, cMep4eil, TOpHa10, OOPHI.
AHaNM3UPOBaTh CHIIY BETPa B COOTBETCTBUU CO
uikanoit bogopra.

38 Brnaxxnocts Bo3myxa. | 1 XapakTepH30BaTh BIAXKHOCTb BO3AyXa U €€

HOPMATHUBEL.

OnuchIBaTh U3MEPEHUE BIAXKHOCTH aTMOC(EpsI
C TIOMOIIBIO TUTPOMETPOB U TICHXPOMETPOB.
OrneHrBaTH BIMSHIE BIAKHOCTH HA KIUMAT U
CaMO4yBCTBUE JIIOJIEH.

O06001maTh MOJTyYeHHBIE B OCHOBHOM IIIKOJIE
cBeleHns 00 00IaKax M ocagKax.
OpUEHTHPOBATHCS B BBIIAIOIIUXCS
IIPOM3BEACHUIX H300pPa3UTEIHLHOTO UCKYCCTBA,
MY3BIKH U TUTEPATyPhI, CBI3aHHBIX C
TEMATHKOH ypoKa.

39 IIpaxkTuyeckas 1 [TpoBoANTB IKCIIEPUMEHT C COOJIIOICHUEM
pabota Ne6 TEXHUKH 0€30MacHOCTH, HAOJII0IaTh 32 HUM,
«3yuyenue (UKCUPOBATH PE3yNBTAThl M HHTEPIPETHPOBATH
apaMeTpoB HX.

COCTOSIHUS BO3/IyXa B
KaOMHETEe»

40 O06006111EHTE 1 O06006111aTh OCHOBHBIE CBEIECHUS TIO
MaTepuaia KOHKPETHOU IpoOIeMaTHKe, BBIACIATH U
«Merammup. XapaKTepu30BaTh BaKHEHINE TTOHSTHS, 3aKOHBI
O06o0uky 3eMiTm» 1 TCOPHH.

41 KonTponbHast padorta | 1 [IpoBoauTh pedIIeKCHI0 COOCTBEHHBIX
No2 «Meramup. JIOCTHXKEHUH B U3yUYEHUU I€0JIOTMYECKUX
O6ono04ku 3emiu: 000J109eK 3eMIIH.
mutocdepa, AHaNM3UpOBaTh PE3yJIbTATHI KOHTPOIBHOM
ruapocoepa, paboOTHI U BBICTPAUBATh IyTH JOCTKCHHUS
aTtMochepay XKEJIAEMOI'0 YPOBHSl YCIICIIHOCTH.

\4 Maxkpomup. Hayka | 23 Jexabdps -
00 oKpYyKaromei ®deBpanb
cpene. buocgepa.

42 JKuznb, cBOMCTBa 1 XapakTepHu30BaTh MPU3HAKU KUBOTO H

KHNBOT'O U NX
OTHOCHTCJIBHOCTD.

JIOKa3bIBaTh X OTHOCHTEIILHOCTh Ha MPUMEpax
W3 HEXUBOW MPUPOJIBI, a, CIICIOBATEIHHO,
000011aTh COBOKYITHOCTH TaKHUX TMPU3HAKOB MTPH
OTIPEICTICHUH KHUBOTO.

OOBSCHATH TPH HaYaIa TCPMOJUHAMUKH.




43

IIpoucxoxnexnue
XKU3HU Ha 3eMIe.

XapakTepu30BaTh OCHOBHBIE THIIOTE3bI
IIPOUCXOXKACHUS )KU3HU Ha 3eMie. PackpriBaTh
OCHOBHBIE T0JIOKEHHSI TPOUCXOKICHUS KU3HU
Ha 3emJle COIJIacHO KOallepBaTHON TeOpUH

A W.Onapuna - [Ix. b. Xonneiina.
VYcTaHaBnIMBaTh NPUUUHHOCIEICTBEHHBIE CBSI3H,
CTPOMTH JIOTHIECKYIO IIETIb PACCYKACHUHA 1
JTOKa3aTeJbCTB.

B3aumonelicTBoBaTh B Ipymiie B IpOLECCE
MTOJIEMHYECKOTO BBICTYIUICHUSI.

44 XUMUYECKUM COCTaB Jloka3bIBaTh, YTO HA ATOMHOM (3JIEMEHTHOM)

KJIETKH. YPOBHE PA3JINYUI MEKAY XUMHUYECKOM
OopraHu3anuei ;KMBON 1 HEKUBOUM MPUPOIBLI HET
— 9TH pa3IHYHs HAYMHAIOTCS HA MOJIEKYJIIPHOM
YpOBHE, CIIeIOBATENIFHO, OH U SBIIAETCS
TIEPBEIM YPOBHEM OPTaHU3AINH KUBOH
TIPUPOIBI.

XapakTepu3oBaTh MaKpo- U MHUKPOIJIEMEHTHI B
XIMHWYECKOH OpraHu3anny KU3HH.

OnpenensTe OCIIKH, XKUPBI, YTICBOABI H
HYKJIEHMHOBBIE KUCJIOTBI U XapaKTepU30BaTh X
POJIb B XKHU3HU KIJIETKHU.

DKCIEePUMEHTAIBFHO UICHTH()HUIIUPOBATH OCITKU
U YTJIEBOJBIL.

45 IIpaxkTuyeckas [TpoBoANTB IKCIIEPUMEHT C COOTIOICHUEM
pabota Ne 7 TEXHUKHU 0€30IMacCHOCTH, HaOII0AaTh 3a HUM,
«Pacmo3naBanue (UKCUPOBATDH PE3yNBTATHl M HHTEPIPETHPOBATH
OpTaHUYECKHUX UX.

COEIMHEHUI»

46 YpoBHH XapakTepHu30BaTh YPOBHU OPTaHU3AINH KU3HU

OpTraHW3aIUH KU3HU. Ha 3emIie Ha OCHOBE BaXHEUIIINX MTOHIATUH
Kypca OCHOBHOM IMIKOJIBI (TKaHb, OPTaH,
CHCTEMa OPTraHoOB, MOMYJISLUS, BU]).
AHanu3MpoBaTh CyIIECTBEHHBIE TPU3HAKU
KaKJI0T0 YPOBHSL.

47 IIpoxapuoTs! u XapakTepu30BaTh J1Ba HaALAPCTBA KHUBBIX

JYKapUOTHI OPraHu3MOB — MIPOKAPUOTHI U SYKAPHOTHL, - HA
OCHOBE OCOOCHHOCTEH CTPOCHHS UX KIICTOK.
PackpeiBaTh poJib OaKkTEpHil B IPUPOAC U
KI3HH YeJIOBEKa Ha OCHOBE OCOOCHHOCTEH
CTPOCHHUS U KU3IHEICATCIEHOCTH.
PackpbiBaTh poJb ITMAHOOAKTEPHI B IPUPOJIC
Ha OCHOBE 0COOCHHOCTEH CTPOCHUS U
KU3HEIEATCITHHOCTH.
CpaBHUBATh MPOKAPUOTHI M 9YKAPHOTHI

48 IIpaxkTuyeckas [TpoBOANTB IKCTIEPUMEHT C COONMIOAEHUEM
pabota Ne 8 TeXHUKH 0€30MacHOCTH, HAOII0IaTh 32 HUM,
«M3ydeHue cTpoeHust (UKCUPOBATH PE3YNBTAThl M UTCPIPETUPOBATH
pacTUTENbHON U UXx.

JKUBOTHOM KJIIETKHY

49 IIpaxkTuyeckas
pabora Ne9
«3yuenue
MHKPOCKOTTHIECKOTO
CTPOCHUS )KHBOTHBIX
TKaHei»

50 Knerounas teopusi. XapakTepu30BaTh OCHOBHBIE TOJIOKECHUS

IIpocreiimue.
Bupycsl.

KJIETOYHOI TEOpHH.
OnuceIBaThL Ha OCHOBE CBEIEHMUIA 110 OMOJIOTHH




13 OCHOBHO#! IIKOJIBI IPOCTEHUIINX U BUPYCHI, a
TaKKE MX 3HAUYCHHE B MPUPOJIE U KU3HH
YeJIoBeKa.

Pa3nnyaTh BUpycHbIE U rpUOKOBBIE
3a00JIeBaHuUs YeJI0BEKa U COOII0IaTh MEPhI
POQHIAKTUKH.

51 IIpaxTuyeckas [TpoBOANTB IKCIIEPUMEHT C COOIIOICHUEM
pabota Ne 10. TEXHUKH 0€30IMacHOCTH, HaOJIIOAaTh 3a HUM,
Wzydenne noBeneHus (UKCUPOBATDH PE3yNbTATHl M HHTEPIPETHPOBATH
MPOCTEHIINX HX.

MIPOCTEHIINX O] OnuceIBaTh U OOBACHATh TIOBEICHUE

MHKPOCKOTIOM B MIPOCTEHIINX B 3aBUCUMOCTH OT XHMHUYECKOTO

3aBHCUMOCTH OT cocTaBa BOJHOM CpeJIbL.

XUMHUYECKOTO

COCTaBa BOJHOM

CpeJbl.

52 [Tonsitue XapakTepu30BaTh OHOJIOTHYCCKYIOIBOIIOIIIO
OHMOJIOTUYECKOM U €€ MPU3HAKH.

IBOJIIOIHH. CpaBHHBATH TJIaBHBIC HATIPABJICHUS 3BOJIFOLIHU:
OHMOJIOTUYECKUH TPOTPECC U OMONIOTUICCKUN
perpecc.

Br1ensTe OCHOBHBIE STAITbI SBOJTIOIIUT
pacTeHu U KUBOTHBIX.
OnmceIBaTh OCHOBHBIE 3TAIbl aHTPOIIOTeHE3a.

53- | DBomronOHHAS VYcTaHaBIMBaTE NMPHYUHHOCIIEACTBEHHBIE CBSI3H

54 Teopusl. B CTPYKTYpE AapBHHHA3MA.

XapakTepr30BaTh OCHOBHBIC TOJIOXKCHUS
CHUHTETUYCCKOW TCOPHHU IBOJFOLINH.
OnuchIBaTh IIEMCHTAPHBIC YBOJOIIMOHHEBIC
(baxTOpHI (JBIIKYIINE CUIIBI) SBOJIIOLNH.
CpaBHHBAaTh MHKPO- ¥ MAKPOIBOJIOIHIO.
KnaccuduupoBats U xapakTepu30BaTh BUIbI
60pBOEI 3a CyIIecTBOBaHNE U (HOPMBI
€CTECTBEHHOTO 0TOOpA.

55 CoBpeMeHHbIE XapakTepu3oBaTh HKOJIOTHIO KaK HAYKY
METOJBI OnuceIBaTh HKOJIOTHYECKYIO CUCTEMY .

MO PIKAHUS AHaTM3UPOBATh YPOBEHb CTAOMIEHOCTH

YCTOWYUBOCTH OMOreoneHo3a

OMOTr€eOLEHO30B U

HCKYCCTBEHHBIX

9KOCHCTEM

56 [Tumiessle uenu. OrnuceIBaTh MUUIEBBIEC LEMU U MUILIEBLIE CETH.
DKOJNOTHS. KnaccuduupoBath )KHUBBIX CYIIECTB
DKOJOTUYECKHE 9KOCHCTEMEI [0 POJIM B MUIICBOU IICTH
(hakTopsI. (mpoayLIeHThI, KOHCYMEHTHI U PEIYLICHTHI) U

THITY TTATaHUS (AaBTOTPOMHI U TreTePOTPOGEI).
I'paduueckn oToOpakaTh HIKOIOTHUECKHES
TTUPAMHUJIBL.

KrnaccuguimpoBats 3K0JI0THIECKHE HaKTOPHI.

57 IIpakTrueckas [TpoBOIUTH SKCTIEPUMEHT C COOITIOICHUEM
pabora Ne 11. TEXHUKH 0€30IMacHOCTH, HaOIIOAaTh 3a HUM,
«3yuyenue (UKCUPOBATH PE3yNBTAThl U HHTEPIPETHUPOBATH
B3aMMOCBSI3CH B UX.

HCKYCCTBEHHOM

9KOCHCTEME —

aKBapuyMme U

COCTaBJICHHUE Lenei

MTUTAHUD).

58 Buocdepa. XapakTtepu3oBatb Onochepy u ee TpaHHIIbL.

Hoocdepa.

Briaensats orpanndnBatoniie GakTopbl BEpXHEH




Texuocdepa.

U HIOKHEH rpanHul] 6uocdepsl.

OnuchIBaTh OCHOBHBIE MOJIXO/IbI B YUCHUH U O
ouocdepe.

AHanu3upoBaTh IPUYUHBI, TIOCIIEICTBUS U
MPEIaraTh MyTH PEIICHUS TII00ATBHBIX
9KOJIOTHYECKHUX MPOOIIeM

59 CeMuHap Ha TEMY: 1 HaxonuTh ¢ moMoIIbI0 pa3IMYHbIX CPEJCTB,
«DKOJIOTHYECKHEe BEIJICNIATE, CTPYKTYPHPOBATh M IPEACTABIATH B
IpOoOIIeMbI BHJIE TOTOBOTO MPOAYKTA (COOOIIEHNUS U
COBPEMEHHOCTH» TIpe3eHTAINK ) He00X0IUMY0 HH(DOpMAIIHIO.

YcTaHaBIMBaTH IPUYUHHOCIIEICTBEHHBIE CBSI3H,
CTPOUTBH JIOTHIECKYIO IIETIb PACCYKACHUH 1
JTOKa3aTeJbCTB.

B3aumonelicTBOBaTh B rpyIiie B mpoLecce
BBICTYILICHHSL.

60 [Ipob6nembl 0TXO/I0B 1 3HaTb BUJBI OTXOH0B.

U 3arpsI3HCHUS AHaNMM3UPOBATh HCTOYHHUKH 3aTrPSI3HEHUS
OKpY’KaIOIIeH Cpebl OKpY>Karolien cpessl.

61 [IpakTuaeckas 1 [IpoBOaUTH dKCTIEPUMEHT, (PUKCUPOBATH
pabora Ne 12. PE3YJIBbTAThI U HHTEPIIPETHPOBATH HX.
Wzydenne OBITOBBIX OrneHrBaTh 3HAYCHUE YTUIIA3ALNHT H
oTx010B. PazpaboTka nepepaboTKH OBITOBBIX OTXOJIOB.

MIPOEKTa Pa3/IeIbHOTO
cbopa mycopa.

62 B3aumocssi3b 1 3HAKOMSATCA C TIOHATUHHBIM alapaToM Mo
COCTOSIHUS JTAHHOM TeMaTHKE
OKpY’KaIoIIeH Cpeabl YMeTh paboTaTh ¢ pa3aTOYHBIM MaTEPUATIOM
U 37I0pPOBBS YEIOBEKa

63 O06001menne 1 0O06001maTh OCHOBHBIE CBEICHHS 110 KOHKPETHOM
MaTepuaa 1o TeMe po0OJIeMaTHKE, BEIICSTE U XapaKTePH30BaTh
«Maxkpomup» BaXHEHIIIME TOHATHS, 3aKOHBI M TEOPHH.

64 KonTponbHast padorta | 1 [TpoBoauTh pedIIeKCHI0 COOCTBEHHBIX
Ne3 JIOCTUKEHUN B U3YUYECHUU T€OJIOTHIECKUX
«IIpoucxoxaeHne 0005104eK 3emTu.

KI3HH Ha 3emIe. AHaMM3NPOBATh PE3YIbTATHl KOHTPOIBHON
YpoBHH paboOTHI U BEICTPAUBATh ITyTH JOCTHKCHUS
OpraHU3aIUH KU3HU. KEJIAEMOT'0 YPOBHS YCICITHOCTH.

OCHOBBI 9KOJIOTHH.

DBOJIOUUOHHAS

TCOPUS»

VI AOnornueckue 28 ®deBpans -
(daxTophI M Amnpens
NpHUCHOCcOo0JeHHOCTh
K HUM JKMBBIX
OpPraHu3MOB.

65- | Ocobennoctu 2 XapakTepHu30BaTh 0COOEHHOCTH KIMMaTa

66 knuMmata Poccnn. Poccun u ee mpupoTHBIX 30H.
30Ha apKTHYECKIX VYcTaHaBIMBATH B3aUMOCBS3H MEXKIY
ITyCTBIHB, TYHIIP U 0COOCHHOCTSIMH IIPUPOIHBIX 30H U
JIECOTYH/P. MIPUCTIOCOOIEHHOCTHIO )KUBBIX OPTaHU3MOB K

YCIIOBHSIM OOUTaHUSL.
HaxoauTh ¢ IOMOIIBIO pa3IHYHBIX CPEICTB,
BBIJICNIATE, CTPYKTYPUPOBATh U MPEICTABISATH B
BHJIC TOTOBOTO MPOAYKTa (COOOMICHHS U
MIPE3CHTAINH) HEOOXOIMMYI0 HH()OPMAIIHIO.
B3aumoneicTBOBaTh B rpyIIe B Mpolecce
BBICTYTUICHHS

67 [TpakTudeckas 1 [TpoBOIUTH IKCIIEPUMEHT C COOITIOCHUEM




pabora Nel3

TCXHHUKH 6630HaCHOCTI/I, Ha6mozxan, 3a HUM,

«3yuyenue (UKCUPOBATH PE3yNBTAThl U HHTCPIPETHUPOBATH
IPUCTIOCOOIEHHOCTH UX.

OpPTraHU3MOB K cpeJie

00UTAHUA

68 OneKTpoMarHUTHas XapakTepr30oBaTh GU3HMYECKYIO IPUPOJLY CBETA

MPHUpPOJIa CBETa (BOJHOBBIC ¥ KOPITYCKYJISIPHBIC CBOWCTBA).
OnuceIBaTh MIKATY IEKTPOMarHUTHBIX BOJH
Jx.MaxkcBemnia.
OrneHnBaTh 3HAUEHHUE KaXIOTO U3 JHANla30HOB
9TOH IIKAJBI UL IPUPOABI M JKU3HHU YeJOBEKa.

69 Onrudeckue XapaKkTepHu30BaTh 3aKOHBI PaCcIPOCTPAHCHUS
CBOKCTBA CBETA cBeTa (OTpaKeHUs U TPETIOMIICHHS) U

9KCIEPUMEHTAIBHO MOJITBEPKAATh UX.
AHaNu3upoOBaTh BIUSHAUE (PAKTOPOB, BIHSIOLINX
HA MMOKA3aTelb MPEIIOMIICHHUS.

Jloka3bIBaTh BOJIHOBYIO IPUPOIY CBETA.

70 IIpaxkTuyeckas [TpoBOANTB KCIIEPUMEHT C COOIIOIEHNEM
pabota Nel4 TeXHUKH 0€30MacHOCTH, HAOJI0IaTh 32 HUM,
«M3y4uenne (UKCUPOBATDH PE3yNbTATHl 1 HHTEPIPETHPOBATH
BOJIHOBBIX CBOICTB UX.

CBETa»

71 Ceer u PackpbIBaTh poJib CBETa, KaKk a0MOTHIECKOTO
MIPUCTIOCOOJICHHOCTh (dakTopa 1 HOTOCHHTE3a U OPTAHU3AINN
K HEMY JKHUBBIX OMOPUTMOB JKUBBIX OPTaHM3MOB.

OpPTaHMU3MOB. KrnaccuumupoBats pacTeHHs IO OTHOIICHHIO K
CBETY.
AHaIM3MUPOBaTh POJIb CBETA B OPUCHTAIMH
JKHBBIX OPTaHU3MOB B OKPYKAIOIICH Cpe/ie.
XapakTepu30BaTh OUOIIOMUHECIICHIIUIO H €€
POJIb B )KHM3HH KHBOTHBIX.

72 IIpaxTuyeckas [TpoBOANTB KCIIEPUMEHT C COOIIOIEHUEM
pabota Nel5 TEXHUKH 0€30MacHOCTH, HAOJIIOIaTh 32 HUM,
«M3y4uenne (UKCUPOBATDH PE3yNBTATHl M HHTEPIPETHPOBATH
M300paKeHUs, UXx.

J1aBa€MOT0 JINH30M»

73 BuyTtpennss sueprus XapakTepu3oBaTh IMEPBOEC HAYAIIO
MaKPOCKOTIHYECKON TEPMOAWHAMUKH U TIOHSITHE BHYTPEHHEH
CHCTEMBI. SHEPTHH.

PackprIBaTh MPOrHOCTHYECKOE 3HAUCHHE
TEPMOJAUHAMHUKHY TS BO3MOXKHOCTH
MPOTEKaHUs (PU3UICCKUX U XUMHUICCKUX
IIPOLIECCOB.

OnwuceIBaTh TEIIONEpeaady 1 €€ CIOCOObI.
O1eHUBATh 3HAYCHHE TCILIONICPEIAYH JUTs
MPUPOABI W JKU3HU YEIIOBEKA.

74 TemnnoBoe XapakTepu3oBaTh BaKHEUIIINE MOHATHUS
paBHOBECHE. TEPMOAWHAMHKHY (KOTMYECTBO TEIIOTHI,
Temmeparypa. yAeTbHAS TeTIIOEMKOCTh, TEMIIEPaTypa);

OnwuchIBaTh TEIIOBOE PAaBHOBECHE U
aHAJTM3UPOBATH €r0 CMEMICHUE TSI Pa3IMIHBIX
TEPMOANHAMHYECCKIX CHCTEM.

75- | Temneparypa u XapaxkTepu3oBaTh MEXaHU3MBI

76 IPUCTIOCOOIEHHOCTh TEPMOPETYJISIUU )KUBOTHBIX M PACTCHHUH.

K HCH KUBBIX KnaccudunupoBats )XHBOTHBIX IO
OpTaHU3MOB TEMIEPATYPHOMY PEXKHUMY U OPTaHU3MBI IO

TEMIepaTypPHOMY HHTEPBaTy OOUTaHUS.
AHaNMM3UPOBATh BIUSHUE TCMIIEPATYPHI HA
JKHUBBIC OPTaHU3MBI M IPUCTIOCOOICHHOCTh HX K
3TOMY aOHOTHYECKOMY (aKTopy.

O1ieHUBATh 3HAYCHUE TEMIIEPATYPBI JUIS




XOPOIIETO CAaMOYYBCTBHS YEJIOBEKA.
HaxoauTs ¢ MOMOIIBIO PAa3TUYHBIX CPEIICTB,
BBIJICNIATh, CTPYKTYPHPOBATh W TPEACTABIATH B
BHJIC TOTOBOTO MPOJYKTa (COOOIIECHHH U
MIPE3CHTAINH) HEOOXOIMMYI0 HH()OPMAIIHIO.
B3aumoeiicTBOBaTh B rpyIle B Ipolecce
BBICTYIUICHHS

77 CtpoecHHE MOJICKYJIbI Ha ocHoBe BHYTpH- 1 MEXNPEIMETHBIX CBS3CH
u puznIecKue XUMHH ¢ OMoJorueit u pu3uKoi MoBTOPUTH
CBOMCTBA BOJBI CTPOCHNE MOJIEKYJIBI BOABI (THITBI XUMHYECKIX

CBsI3eil).

XapakTepru3oBaTh aHOMaJIbHBIEC (hHU3NIECKHE
CBOWCTBa BOABI U PacKpHIBATh €€ POIb B
OpraHU3aIUH KU3HHU HA 3eMIIe.
[pencka3piBaTh pACTBOPHUMOCTD BEIIECTB B
Pa3IMYHBIX THIIAX PACTBOPUTEICH.
Jloka3pIBaTh ¢ IOMOIIBIO OIBITOB (PH3HYCCKHE
CBOMCTBA BOJIBL.

78 IIpaxkTuyeckas [TpoBOANTB KCIIEPUMEHT C COOIIOIEHNEM
pabota Nel6 TEXHUKH 0€30MacHOCTH, HAOJI0IaTh 32 HUM,
«M3mepenne (UKCUPOBATDH PE3yNbTATHl M HHTEPIPETHPOBATH
YIeIbHOM HX.

TEIUIOEMKOCTH
BOJIBD»
79- | DnexTponuTHYECKas 3aKkpenuTh OCHOBHBIE TIOJIOXKEHUS TEOPHUH
80 JIUCCOIIHAITNS aJeKTpoTHIecKoi nucconuaruu (TI/T).
KnaccuuupoBath HCOpraHMYSCKHE BEIIECTBA
B ceete TO/.
Jloka3bIBaTh 3JIEKTPOIIPOBOIHOCTH PACTBOPOB
JJIEKTPOJIUTOB.

81 PactBopumocts. pH OnuceIBaTh KOJIMYECTBEHHYIO XapaKTePUCTUKY
KaK [OKa3aTelb PACTBOPOB C MOMOIIBIO TOHATHIA
CpeIbl pacTBOpa «PacTBOPHMOCTEY» M «MAaCCOBast JIOJIS

PAcTBOPEHHOTO BEIIECTBAY.

[ToBTOPUTH pemIeHue 3a1a4 ¢ UCIOIB30BAHNEM
MTOHATHUS «MACCOBASTIONS PACTBOPEHHOTO
BEIIIECTBAY.

XapakTepuzoBaTh nousitue o pH pactBopa, kak
MTOKa3aTessl €ro CPedbl.

OrnennBath 3HaueHUe pH pa3nuvHbIX
KHUJIKOCTEH JIUIsl TPUPOMBI M KH3HH YEIOBEKA.

82 Xumuueckue 00001aTh CBEACHUS 0 XUMHUYECKUX CBOWCTBAX

CBOWCTBA BOJIBI BOJIBI U3 KypCa OCHOBHOM MIKOJIBI HA OCHOBE
MEXIPEIMETHBIX CBSI3eH C XUMUEH.
XapakTepr30BaTh MOHITHE «THIPOJIA3 COJICI» U
JIBa €T0 CiTydasi (COJM CHIIFHOTO OCHOBAHUS U
c1a00# KUCIOTHI U HA000pOT).

83 [IpakTuaeckas [TpoBOIUTH SKCTIEPUMEHT C COOITIOICHUEM
pabota Ne 17 TEXHUKH 0€30IMacHOCTH, HAOIIOAATh 32 HHM,
«M3y4enue xecTKoi (UKCUPOBATH PE3yNbTATHl M HHTEPIPETHPOBATH
BOJIBI U YCTpaHEHHE ux
€€ JKECTKOCTI»

84 [IpakTuaeckas [TpoBOIUTH SKCTIEPUMEHT C COOITIOICHUEM
pabota Nel8 TeXHUKH 0€30MMacHOCTH, HAOJI0IaTh 3a HUM,
«ccnenoBanue (UKCUPOBATH PE3yNBTAThl U HHTEPIPETHUPOBATH
CpeIIBl pacTBOpa uX.
coJielt ¥ coka
pacTeHui»

85 Bopa — Ha ocHOBe uHTErpanuu ecTeCTBEHHOHAYYHBIX
a0MOTHYCCKUIA JUCIHUIUIHH PACKPBIBATh POJIb BOIBI B

(hakTop B KU3HU
pacTeHui

ouochepe.
KitaccuduppoBaTh pacTeHus 0 OTHOLICHUIO K




KOJIMUECTBY BOJIBI B OKPY>KaloLIEel cpeae.
AHaNM3UpOBaTh POJIb THIPOIIH3A U B
OMOXUMHYECKUX MPOIIECCaX KHUBBIX
OpraHu3MoB.

86 Kondepenuus no HaxoauTs ¢ NOMOIIBIO pa3IMUHBIX CPEJCTB,
Teme «Bona — BBIJICNIATh, CTPYKTYPHPOBATh M TPEACTABIATH B
abMOTHYECKUH BHUJIE TOTOBOT'O NPOJYKTa (COOOIIEHHUS U
(hakTop B KU3HU TIpe3eHTAINK ) He00X0IUMYI0 HH(pOpMAIIHIO.
KHUBBIX OPTaHU3MOBY YcTaHaBIMBaTH IPUYUHHOCIIEICTBEHHBIE CBSI3H,

CTPOMTBH JIOTHYECKYIO eI PacCCYXACHUH H
JTOKa3aTeJbCTB.

B3aumopeiicTBOBaTh B TpyIIIE B MpoIecce
BBICTYIICHHSI.

87 Comnn kak Knaccugunuposats comm.
aObMoTHYECKUI XapakTepr30BaTh IPUMCHECHUE KUCIIBIX U
(axTop OCHOBHBIX COJIEH B IPOMBIIIIEHHOCTH

AHan3upoBaTh poJib CoJiel Kak a0MOTHYECKOTO
(baxTopa JuIs >KUBOTHBIX (0COOEHHO BOJHBIX) U
pacTeHuil.

OreHUBaTh Bpel, KOTOPBIA MOXKET MPUYUHHUTH
HCTIOJIb30BaHUE KECTKOM BOIBI B
MIPOMBIIIICHHOCTH M OBITY

88 [TouBa kak KnaccuguupoBars OYBEI, XapaKTepHU30BaTh
abMOTHYECKUH WX 3HAYCHHE B IPHUPOJIC, KAaK aOMOTHIECKOTO
(dakrop (dhakropa.

OrneHnBaTH 3HAYCHHE MTOYBHI B TIPUPOJIE 1
KHM3HU YeJIOBEKa.

AHaNM3UPOBAThH MPUUKHBI YXYIIIICHHS
TUIOJIOPOAUSI TTOYBHI.

89 IIpaxTuyeckas [TpoBOANTB IKCIIEPUMEHT C COOIIOICHUEM
pabota Nel9 TeXHUKH 0€30MacHOCTH, HAOJIOIaTh 3a HUM,
«M3yuenue cocraba (UKCUPOBATH PE3yNBTAThl U HHTEPIPETHUPOBATH
TOYBBD» uX.

90 BbuoTtuueckue XapakTepu3oBaTh ONOTHYECKHE
(bakTopsI B3aMMOOTHOIICHHUS MEXIy OpTaHU3MaMHU 1

MIPUBOIUTH IPUMEPHI TAKMX OTHOIICHUH.
OOBSCHATh OTHOCUTENBHOCTB BPEJa U TOJIB3BI
U OPTaHU3MOB, YYaCTBYIOIIHX B
OMOTHYECKIX B3aUMOOTHOIICHHSIX.

91 O06001eHue 1Mo Teme 0O06001aTh OCHOBHBIEC CBE/ICHUS T10
«Abuornueckue KOHKPETHOU MPOOIeMaTHKE, BBIICIATH U
(dakTopHI U XapaKTepU30BaTh BaKHEHININE MTOHSITHS, 3aKOHBI
HIPUCTIOCOOIEHHOCTh U TEOPHH.

K HUM JKUBBIX
OpraHU3MOBY»

92 Konrponbhas padora [TpoBoanTh peduieKcHio COOCTBEHHBIX
Ned «AbmoTmaeckue JTOCTHKCHUI.

(hakTopsl U AHaNM3UPOBATH PE3yJIbTAThl KOHTPOJILHOM
MIPUCTIOCOOIEHHOCTh paboOTHI U BEICTPAUBATh ITyTH JOCTHKCHUS
K HUM JKHBBIX KEJIAeMOTO YPOBHS YCHEITHOCTH.
OpPTaHHU3MOBY

VII | [IpocTpancTBO M Arnpenb - Maid
BpemMs

93 [TonsTust XapakTepHu30BaTh YBOJIIONHIO MPEACTABICHUH O
MPOCTPAHCTBA U MIPOCTPAHCTBE U BPEMEHHU Ha OCHOBE
BpPEMEHU knaccuueckor Mmexanuku Hototona, CTO u

OTO.
OOBSICHAT B3aUMOCBSI3b MacChl ¥ SHEPTHH, KaKk
CJIC/ICTBHE TEOPHH OTHOCHTEIILHOCTH.

94- | buoput™mbI XapakTepHu30BaTh Pa3IMIHbIC TUITBI OHOPUTMOB




95 Ha OCHOBE IIPUMEPOB y PACTCHUH U KUBOTHBIX.
O1eHUBaTh POJIb OMOPUTMOB JISL 37J0POBbS
YeJIoBeKa.
96 Crioco0bl nepeaaun XapakTepu3oBaTbk 0OMeH HHpOpMaIyeil Ha
HH(POPMALIUY B Pa3JIMYHBIX YPOBHSIX OPraHU3ALUH KU3HU.
KHUBOU MPUPOJIC AHanu3upoBaTh 3HaUCHHE OOMEHa
HHPOPMALIUH VISl JKUBBIX OPTraHU3MOB, B TOM
YHCIIC U YEIOBeKa.
97- | Undopmanus u XapakTepu3oBaTh BO3HUKHOBEHHUE W Pa3BUTHE
98 YeJIOBEK. HocHTeNel nHpopMaIiK ¢ APEBHEUIITNX BpEeMEeH
IO HAIIIETO BPEMEHH.
AHaM3UpOBaTh COCTOSTHAE COBPEMEHHBIX
HoOcHuTelNel nH(pOopMAIMX U IPOTHO3UPOBATH
MyTH UX JAIFHEHIIETO COBEPIICHCTBOBAHUSI.
VIII | lloaroroBka u Mait
3amuTa
HCCIeI0BATEbCKIX
MPOEKTOB
99- | BeimonueHue BriaBUraTh TUNOTE3y U NPOBEPATH €€ C
103 | skcnepuMeHTaIbHON IIOMOIIBIO 3aIUIAHMPOBAHHOIO SKCIIEPUMEHTA.
4acTu
HCCIICOBATEIHCKOTO
MIPOEKTa
104- | 3ammura HaxomuTh ¢ TOMOIIBIO Pa3IMYHBIX CPECTB,
105 | nuccrenoBaTENBCKUX BBIJICNIATE, CTPYKTYPHPOBATh M IPEACTaBIATH B
MIPOEKTOB BHZIE TOTOBOTO MPOAYKTA (COOOIICHHS 1
(TMCTaHITMOHHBII TIpe3eHTAIH ) He00X0IUMYI0 HH(pOpMAIIHIO.
YPOK — 3ammra VYcTanaBIMBaTH MPUYNHHO-CIICACTBCHHEIC
IIPOEKTOB) CBSI3U, CTPOUTD JIOTHUECKYIO LIENb PACCYKICHUI
U JI0Ka3aTeNbCTB.
11 kaacc.
No HanmenoBanwue pasnena n | Komwaectso | Bun yueOHOM neaTeIbHOCTH yUSHUKA [Inanupyemsbie
n/m | Tem CPOKH/TIEpHOIBI
U3yYCHUS
(Mecsi1/9eTBepTh)
I IToBTopenue kypca 10 Cents10pb
KJacca
1 Msuoroo6pasue JlaBaTb onpeneneHus BaxkHEHIIIUM
€CTECTBEHHOTO MHpa: MTOHATHUSAM U 3aKOHOMEPHOCTSIM JIBHKCHUS
MeraMup, MaKpOMHp, HEOECHBIX Tl
MHUKPOMHP XapakTtepu3oBath Jutocdepy, Tuapochepy,
atMocdepy.
[Ipemmarate ciocOOBI 1 MOJIENN U3YUYCHHUS
Mera-, MaKpo- H MUKPOMHPOB.
2-3 | buocdepa. YpoBHUH OnuceiBath Onocdepy u ee TpaHHIIbL.

OpTraHU3aIUH KI3HU Ha
3emie

XapakTepr30BaTh XUMHUYECKY IO
OpraHHU3aLUIO KIETKU U

Ouonornueckue QyHKLIUH OEIKOB, XKHUPOB,
YTJIEBOJIOB M HYKJIEHHOBBIX KHCJIOT.
CpaBHUBATH KJICTKH PACTEHHH, >KHBOTHBIX
n GaxkTepHi.

CTpyKTypHpOBaTh SKOJIOTHYECKUE
CHCTEMBI.

XapakTepu30BaTh OCHOBHBIE OHATHS
9KOJIOTHU: LIETIH [TUTaHUs, TUILEeBbIe
MUPaMHIbI, SKOJIOTHYECKUE

(hakTOpHI — a0MOTUYECKHE, OMOTUIECKUE 1
aHTPONOT CHHEIE.




OCHOBHEI€ MOJIOXKEHUS
CHHTETHYECKOU TCOpUn
9BOJIIOIINH

OnpenensTe BKIAJ OTICIBHBIX
OHMOJIOTUYECKUX HAYK (IapBUHHU3MA,
T€HETHKH, SKOJIOTUH) B CHHTETHYECKYIO
TEOPHIO IBOJIIOIHH!

XapakTepr30BaTh OCHOBHBIC MOJIOXKCHHUS
9TOM TEOpUH.

Paznmmaath popMBI eCTECTBEHHOTO 0TOOpA,
THUIIBI MyTallMi, a TAK)KE MAKpPO- U
MHUKPO?IBOJIIOLIHUIO.

DJIEMEHTHI
TEPMOJANHAMHUKH U
TEOPUH OTHOCHTEIILHOCTH

XapakTepu3oBaTh TPU Hauaja
TEPMOJIMHAMHUKHU U UX IPUMEHUMOCTH K
JKHBBIM CHCTEMAaM.

PaznyaTh MOHATHS «IIPOCTPAHCTBO» U
«BpeMs» KaK B

CBeTe KJaccuueckoil Mexanuku HeroToHa,
Tak ¥ B cBeTe CTO n OTO DiiHmTelna.

Konrponbnas padora Nel
«IToBTOpEHNE OCHOBHBIX
3aKOHOB, TIOHATUH U

Teopuii kypca 10 kiacca»

[IpoBomuTh pediaekcrio COOCTBEHHBIX
TOCTHIKEHHH.

AHanu3upoBaTh pe3yJbTaThl KOHTPOJILHOM
pabOTHI U BBICTPAUBATh IyTH JOCTHKCHHUS
)KEJIaEMOTO

YPOBHS YCTICITHOCTH.

II

MukpoMup. ATom.
BemecrBa

34

CeHts0p5b -
Jlexabpp

8-10

OCHOBHBIE CBEJICHMS O
CTPOCHUH aToMa

[IpuBOANTE TOKA3aTEIHCTBA CIOKHOTO
cTpoenus atoMa. ONICHIBATE MOJIEIN
crpoenust atoma JIx. Tomcona, O.
Pesepdopna u H.bopa u ananu3upoBats ux
COCTOSITENBHOCTb.

XapakTepHu30BaTh BaKHeHIIne
9JIEMEHTAPHBIE YaCTHIIBI,

oOpa3yrolire aToM (IPOTOHBI, HEUTPOHBI U
JJICKTPOHBI);

KOPITyCKYJISIPHO-BOJTHOBOH Ayasin3M
JJIEKTPOHOB.

[lepeBoanTh HHPOPMALIHIO O CTPOCHUN
aToMa, OTPaKEHHYIO C TIOMOIIBIO
CHUMBOJIMKH TIEPUOINIECKOI CHCTEMBI B
ANEKTPOHHBIE (POPMYITBI XUMHIESCKIX
JJIEMEHTOB.

VY cTaHaBIMBATH B3aUMOCBSA3b MEXIY
Maccoi aTOMHOTO AJpa U €ro 3apsJoM Ha
IpUMeEpe U30TOIOB.

XapakTepu30BaTh CTPOEHHE JIEKTPOHHOM
000JI09KH aTOMOB M UX 3JIEKTPOHHBIE CIION
WA YHEPTETHYECKUE YPOBHH.

11

[TpakTudeckas pabora
Nel «M3yuenne
¢doTorpaduii TpekoB
3apsDKEHHBIX YaCTHID)

Wzydats poTorpadun TpeKOB 3apsHKSHHBIX
YaCTHII, aHAJTM3UPOBATh UX, JIeJIaTh BHIBOIBI
W UHTEPIPETUPOBATH UX.

12-
13

OTKpBITHE
JI.1.MeHnneneeBbIM
[lepuoauueckoro 3aKoHa

XapakTepu3oBaTh 00IIHeE MPEAITOCHUTKI
CTaHOBIICHUS

€CTECTBEHHOHAYYHOI TeOpHH Ha IpUMeEpe
MEPUOIUIECKOrO 3aKOHA.

PackpbIBaTh HBOJIOIUIO IEPBOHAYANBHBIX U
COBpPEMEHHBIX NPEACTaBICHUIT
€CTECTBEHHOHAYYHOI

TEOpHH Ha MpUMeEpe TpeX (HOPMYIMPOBOK
MEPUOANIECKOTO 3aKOHA.

Co31aBaTh MOZIENH C BBIJCICHUEM
CYIIECTBEHHBIX XapaKTEPHCTHK 00BEKTA U
UX TIPEICTaBICHUEM B
MIPOCTPAaHCTBEHHO-TpapUIeCKON HIIH




3HAKOBO-CUMBOJIHYCCKOU (hopMe.
[IporHo3upoBaTh CBOMCTBa XUMUUECKUX
3JIEMEHTOB M X COCIMHCHUM Ha OCHOBE
MEPUOJUUECKON CUCTEMBI
JI.11.MeHnpneneena.

KoHcTpyupoBaTh MeproINYECKYIO TaOIHUILY
XAMHYECKHUX DJIEMEHTOB C HUCIIOJb30BAHUEM
KapTOYeK.

JlaBaTh XapaKTepUCTHUKY 3JIEMEHTOB MaJIbIX
MIEPHOJIOB T10 MX TMOJIOKEHUIO B
nepuoanueckoit cucreme JI.M.Menneneena.

14-
16

3HayeHUE
ITepuoanueckoro 3akoHa
u [lepuoanueckoi
CHUCTEMBI XUMHUYECKHUX
9JIEeMEHTOB
JI.11.Menneneena s
¢dopmuposanuss EHKM

Paznmnuath BUIBI KiTaccU(DUKAIN:
€CTECTBEHHYIO M HCKYCCTBEHHYIO.
BoInonHATh npsiMOe A€TyKTUBHOE
JI0Ka3aTeNbCTBO IS IEPUOAUUECKOTO
3aKOHA HA PUMEPE OTKPBITUS TaJlIus,
CKaHJUSl U TePMaHMUs.

Xapakrepu3oBarh BKJIaJl HEPUOIUYECKOTO
3aKOHa U

TIEPUOTUIECKON CUCTEMBI XUMHYECKUX
anemenToB [1. U.

MemneneeBa B pa3BUTHE HAYKH U
MTOHMMAaHHE XMMHUYECKON KapTHHBI MUPA.

17

Bbrnaropousie razsi

OOBICHIATh HHEPTHBIE CBOMCTBA
0JIarOpPOTHBIX Ta30B OCOOCHHOCTSIMH.
CTPOCHUS UX aToMa.

Y cTaHaBIMBATh COOTBETCTBHE MEKIY
CBOMCTBAMH OJIATOPOHBIX Ta30B H UX
MPAKTHICCKIM

MPUMCHCHHEM

18

Honnas xuMudeckas
CBA3b

XapakTepr30BaTh HOHHYIO CBSI3b KaK CBSI3b,
BO3HHUKAIOIIYO yTEM OTJa4Yy WK [IpreMa
JJIEKTPOHOB.

Knaccugummposats HOHBI IO Pa3HEIM
OCHOBAHHSAM. Y CTAHABIIMBATH 3aBUCUMOCTD
MEXTy THIIOM XUMHYECKON CBSI3U, THTIOM
KPUCTAJUTHIECKOH PEIIeTKH 1
(PU3NIECKUMH CBOHCTBAMHU BEIIECTB.

19-
20

KoBanenTHas
XHUMHYECKas CBI3b

XapakTepu30BaTh KOBAICHTHYIO CBSI3b KaK
CB$13b, BO3HUKAIOIAS 33 CUET 00pa30BaHUsI
0O0IIKX JIEKTPOHHBIX Map MyTeM
MEPEKPBIBAHUS JEKTPOHHBIX

opOuranei.

KraccuduuupoBaTh KOBaJeHTHBIE CBSI3H 10
Pa3HBIM OCHOBaHHSM.

VcTaHaBIMBAaTh 3aBUCHMOCTE MEKTY TUTIOM
XUMHYECKOH CBSI3H, THITOM
KPUCTAIUTHYECKOM PEIIETKH
(U3HUECKUMH CBOWCTBAMH BEIIIECTB.

21-
22

MeTamiel ¥ CIUIaBEL.
Merammaeckas
XHUMHYECKas CBI3b

XapaKkTepHu30BaTh METAIUTMIECKYIO CBS3b
KaK CBSI3b MEXIy aTOM-MOHAMH B METaJlJIaX
U CILIaBax MOCPEACTBOM 000OIIECTBICHHBIX
BaJICHTHBIX

3JIEKTPOHOB.

KnaccuuiupoBath METaIIBI IO Pa3HBIM
OCHOBaHUSIM

OOBSACHATH CAMHYIO MIPUPOY XUMUYCCKUX
CBSI3C.

YcTaHaBIMBaTh 3aBUCUMOCTD MEXIY THIIOM
XAMHYECKOM CBSI3U, THIIOM
KPUCTATUIECKON PEIETKH U
(hM3HUYECKUMHU CBOMICTBAMH BEIIECTB.

23

MonekyisipHo —

XapaKTepru30BaTh YBOJIOIHIIO CTAHOBJICHHUS




KHHETHUYCCKas TCOpUs

TaKoM

DyHIaMEHTAIbHON €CTeCTBEHHOHAYYHOH
TEOPUH, KaK

MOJIEKYJISIPHO-KUHETHUECKAsI U €€
OCHOBHBIC IIOJIO)KCHHUS.
ApryMeHTUpPOBaTh 3Ty TEOPHUIO HA OCHOBE
M3YYEHHBIX B OCHOBHOM IIIKOJIE Ta30BBIX
3akoHOB bonsMapuotra, lllapns u ['eit-
JIroccaka.

PackpbIBaTh poJIb MOICTTUPOBAHUS
(abconroTHO ynpyTHe CTOIKHOBEHNS,
HJCTBbHBIN ra3) B CTAHOBICHUH
€CTECTBEHHO-HAYYHOU TEOpUHU.
OnuCHIBaTh arperaTHeIC COCTOSHHUS
BEILECTB U B3aUMHbBIE NIEPEXO0JIbI MEKIY
HHUMH.

[ToaTBepkaaTh TEOPETUUECKHUE MOJIOKEHUS
JKCIIEPUMEHTAIBHO.

24

ArperatHbie COCTOSHHSI
BEILIECTBA

XapakTepu30BaTh TBEPIOC, KHUIKOC U
ra3zo00pa3Hoe COCTOSHUE BEIIECTB,
a TaK)Ke B3aUMHbIE TIEPEXO0/IbI MEKYy HUMHU.
OnuceIBaTh MIa3My 1
KJIacCU(pUIMPOBATH €€ B 3aBUCUMOCTHU OT
TEMIIEPaTYPHL.
YcTaHaBIMBaTh IPUYUHHO-CIICACTBCHHEIC
CBSI3H MEXK/IY THIIOM IUTa3MbI U €€
MIPUMCHCHHEM.

25-
26

[Ipupoansrii ras

XapakTepu30BaTh COCTaB U OCHOBHBIC
HaTPaBJICHUS

HCTIOJIB30BaHUS U NIepepadoTKu
MIPUPOIHOTO Ta3a. Y CTAHABIMBATh
3aBHCHUMOCTH MEXTy 00beMaMu

JIOOBIYH TIPUPOJTHOTO Ta3a B PO u
OIOKETOM.

HaxoanTs B3aMMOCBSI3b MEKAY H3ydaeMbIM
MarepualioM u Oyayuien
po(heCCHOHATIBHOM NEATEIBHOCTRIO.
Co0mroaTh mpaBUIIa 3KOJOTHYCCKH
IpPaMOTHOTO

MOBEJICHUS U 0€30ITacHOr0 00PAIICHHUS C
MIPUPOIHEIM Ta30M B OBITY U Ha
MIPOU3BOJICTBE.

OnpenensTs NPUHAIIC)KHOCTD BEIIECTB K
Pa3IUYHBIM THIIaM (TIpeIeTbHBIM WIH
HeTpeneIbHBIM) U Kilaccam
YTIIEBOJOPOIOB.

Ha3biBaTh OTHEIBHBIC IPEICTABUTEIIN
aJIKaHOB W AJIKCHOB.

Habnromats u onuchIBaTh
JIEMOHCTPAIIMOHHBII SKCIICPUMEHT C
MTOMOIIIBIO POJHOTO SI3BIKA U A3bIKA
XUMUH.

O0600611aTh 3HAHUA U JEJIaTh BEIBOIEI O
3aKOHOMEPHOCTSAX U3MEHEHHSI CBOICTB B
TOMOJIOTHYECKOM PSITy TpeAeTbHBIX
YTIIEBOJOPOIOB.

27

[IpakTudeckas pabora
Ne2 «Ilomyuenwue,
cobupanue u
pacIio3HaBaHUE I'a30B»

[Toy4atb, coOupaTh U pacro3HaBaTh
BOJIOPOJI, KUCIIOPOJ], YTIIEKHUCIIBIH ra3,
aMMHMAaK U STHIIEH.

BEINONHATE ¢ COOJIOICHHEM TIPaBUIT
TEXHUKH 0€30IaCHOCTH XUMHYECKHUI




9KCIEPUMEHT.
HaGmonats 3a npoBeneHueM
JKCIEPUMEHTA.

AHan3upoBaTh pPe3yIbTaThl
JKCIEPUMEHTA.

O1eHUBaTh U UHTEPIPETHPOBATH
PE3yJIbTAThl SKCIEPHMEHTA.

28

Kunnkue BemiecTna.
Hedts

XapakTepu30oBaTh COCTaB U OCHOBHEIE
HaIpaBJICHUS

WCTIONIb30BaHUSA U TIepepaboTKU HEPTH.
YcraHaBIMBaTh 3aBUCHMOCTD MEKILY
obbeMamu 100619 HepTH B PD 1
OromxeroM. HaxoquTh B3aMMOCBS3b MEXIY
n3y4aeMbIM MaTepHaIoM U OyayIeH
podeccCHOHANBEHOHN JIESITENEHOCTBIO.
[TpaBuia HKOJIOrHIECKH IPaMOTHOTO
MIOBEACHUS 1

6e301acHOro 00OpaIleHus ¢
HedTenpogyKTaMu B OBITY U Ha
IPOU3BOACTBE.

30

TBepaoe cocTosiHuE
BemlecTBa. XXKuakue
KPUCTAILITBI

CpaBHUBATh KPUCTAIIIMICCKUE U
amop(HbIe BelecTBa. Y CTaHABIUBATH
3aBUCHMOCTb MEXK/Iy CBOWCTBAMHU
aMOp(HBIX BEIIECTB M UX MPUMEHEHUEM.
XapakTepu3oBaTh OTHOCUTEIBHOCTh
HCTHHBI B XUMHUHU

HA MPUMEPE JTBOWCTBCHHOTO MOJIOKEHHUS
BOJIOPO/Ia B

MIEPUOTNIECKON CUCTEME, NICIICHUS
XUMHUYCCKOH CBSI3U HA THIIBI,
B3aMMOOOYCIIOBICHHOCTH (HU3NICCKUX
CBOWCTB BEIECTB M THIIAM HX
KPHUCTAJITUYECKOU

pELIEeTKH.

OnuchIBaTh KUJIKHE KPUCTAILIBI, KaK
MPUMEP OTHOCUTEILHOCTH JACICHUS
BEILIECTB HA THIIBI 10 UX

arperaTHOMY COCTOSIHUIO.
KnaccuunupoBats KUIKUEC KPUCTAILITBL
Y cTaHABIMBATE 3aBUCHMOCTD MEXKTY
CBOMCTBAMU XUJIKHX KPUCTAIUIOB H UX
MpUMEHECHUS B TexHuKe. [IpuBoanuTh
MPUMEPbI OTHOCUTEIBHOCTH UCTUH U3
Omosoruy U (HU3MKH.

31

Knaccudpukanus
HEOPraHUYEeCKHUX
BEILIECTB U ee
OTHOCHTENBHOCTD

Knaccugumnumposats BemecTsa 1mo ux
MIPOUCXOKACHUIO.

KnaccugummpoBats IpocThie BEIIecTBa U
JTOKa3bIBaTh

OTHOCHTEIBHOCTB 3TOH KIIaCCH()UKAITUH.
OOBSCHATh MPUYUHBI MHOTOOOpa3us
IIPOCTHIX BEILECTB ABJICHUEM AJLIOTPONUU
U, B CBOIO 04epeib, IPHUUHBI 3TOTO
SIBIICHHSL.

Krnaccudunuposath clioxHbIE BelecTBa 1
JI0OKa3bIBaTh

OTHOCHTEIBHOCTB 3TOM KIIaCCH()UKAITHH.

32-
33

Knaccugpukanus
OpTaHUYECKHUX
COeTMHEHU N

CpaBHHBATh HEOPTAHUYIECCKHE U
OpraHUYECKHE BEIIECTBA.
XapakTepu30BaTh 0COOCHHOCTH
OpPTaHUYECKHX BEIIECTB.
®DopMyIHPOBaTH OCHOBHBIE TIOJI0KEHHUS
TEOPUH XUMUYECKOTO CTPOCHHUSL.
OOBSICHATh NPUYUHBI MHOT000pasus




OpPraHUYECKHUX
COCIUHEHN.

KnaccudunupoBats opranudeckue
COCJIMHEHUS 110 3JICMEHTHOMY COCTaBY U I10
(yHKIIMOHATBHBIM

IpyIIaM ¥ J0Ka3bIBaTh OTHOCHTEIBHOCTh
ITOM

KJIacCU(UKAIINH.

35

ITomumepsr

OnepupoBaTh MOHATUSIMH XUMHHU
ITOJIMMEPOB.

PazniuaTh peakuuy MOTMMEPH3ANUN 1
ITOJIMKOHEHCAIUH.

XapakTepu30BaTh OHOMOIMMEPHI H UX
pOJIb.

XapakTepHr30BaTh IIACTMACCHI,
KJIaccu(UIUPOBATh UX, HA3BIBATh
MpeCTaBUTENICH U 00JIaCTH IPUMEHCHHS
IJIACTMACC.

XapakTepHu30BaTh BOJOKHA,
KiIaccu(UIUPOBATh UX, HA3BIBATH
MIpeICTaBUTENeH U 001acTH

MIPUMEHEHHUS BOJOKOH.

OnuchIBaTh HECOPTAHHUECKUE ITOJTUMEPHI,
KiIaccu(UIUPOBATh UX, HA3BIBATH
MpeCTaBUTEIICH 1 001aCTH MPUMCHEHHUSL.

36-
37

CMecH, UX COCTaB K
CrocoOBI pa3/ieieHus

XapakTepr30BaTh CMECH KaK CHCTEMY
BemectB.  KmaccudumuposaTs ux u
OTpaXKaTh COCTAB C MOMOIIBI0 HAXOXKICHUS
00BEMHON HIJIM MacCOBOH H0JIEH
KOMIIOHEHTA CMECH.

OnuchIBaTh CIIOCOOBI pa3elieHUs] CMECEH.
HaOmronats 1 OMMCHIBATH
JIEMOHCTPAIMOHHBIN XUMHUECKUH
AKCIIEPUMEHT.

Co0uro1aTh IpaBHiia TEXHUKH
0€301MacHOCTH, TPOBOANUTH JT1aO0PATOPHBII
9KCIICPUMCHT, Ha0JIFOJaTh €To,
(UKCUPOBATH PE3YJIETATHl HAOIOCHUS U
HHTEPIPETHPOBATH HX.

38-
39

I[I/ICHepCHLIG CHUCTCMbI

XapakTepu3oBaTh Pa3IU4HbIE THIIbI
JIUCTIEPCHBIX CUCTEM Ha OCHOBE OT
arperaTHOTO COCTOSTHUS

JUCTIEPCHON (a3bl U JUCTICPCHOHHON
CpeIBL.

PackprIBaTh pOJIb Pa3IMYHBIX THIIOB
JTUCTIEPCHBIX CHCTEM B JKH3HH IIPUPOIBI M
oO1ecTBa.

40

IHosTopenue u
00o01IeHne 1o Teme
«Crtpoenne aToma U
BEILIECTBAY

O00011aTh OCHOBHBIE CBEIEHHS 110
KOHKPETHOH MPOOIeMaTHKe, BBIICISTH U
XapaKkTepu30BaTh

Ba)KHEHIIINE TOHSATHsI, 32KOHBI U TEOPHUH.

41

Konrponbnas pabora Ne2
«CtpoeHue aTromMa u
BEIIECTBa»

[IpoBomuTh pedaekcuro COOCTBEHHBIX
TOCTHIKEHHI.

AHanu3upoBaTh pe3yJbTaThl KOHTPOJIbHON
paboOTHI U BEICTPAaUBATh ITyTH JOCTHKCHUS
JKEJIAEMOTO YPOBHSI YCIICIITHOCTH.

I

Xumnueckue pPe€aKuuu

13

Jexadpb -
SIuBapnb

42-

XUMHYECKUE PEaKIH 1

CpaBHHBATh XUMHUYECKHE U PUBNICCKUE




43

ux KHaCCI/I(i)I/IKaIII/II/I

SIBIICHUS.
Knaccuguuupopats peakiiyu mno
Pa3IUYHBIM OCHOBAHHUSIM.
ApPryMeHTHUpPOBaHO XapaKTepU30BaTh
KKl TUI U BUJI XUMHYECKUX PEaKLIUH.
Habmronats 1 onuckeIBaTh
JIEMOHCTPAIMOHHBIN XUMHUECKUH
9KCIEPUMEHT.

45

CKOpOCTh XUMUYECKOU
peakiuu

XapakTepu3oBaTh CKOPOCTh XUMHYECKOH
peaknnu u (aKTOPHI e 3aBHCHMOCTh
CKOPOCTH XUMHYECKOH

pPeaKnry OT MPUPOJIBI PEarHpyFONINX
BEILECTB, UX KOHLIEHTPAIH, TEMIIEPATYPHI,
IJIOUI[aIX COMPUKOCHOBEHHUSI BEILIECTB.
IIpoBouTH, HAOIIOIATH U ONKCHIBATH
XUMUYECKHUI

9KCIIEPUMEHT C IOMOIIbIO POJAHOTO SI3bIKA U
SI3bIKA XUMUHU.

46

OO6paTuMOCTh
XUMHAYECKUX PEaKIHi

XapaKkTepHu30BaTh COCTOSHUS XUMHUYECKOTO
PaBHOBECHSI M CITOCOOBI €T0 CMEIICHUSI.
[Ipencka3piBaTh HAITPABICHUE CMEIICHUS
XUMHUYECKOTO PABHOBECHS NIPY U3MECHEHUH
YCIIOBUH TIPOBEACHUS

00paTUMON XUMUYCCKON PEAKIIUH.
HaGmronats 1 OIUCHIBATH
JIEMOHCTPAILMOHHBIM XUMHYECKUN
DKCIIEPUMEHT.

47

[MpakTuyeckas padbora
Ne3 «M3yuyenune
XUMUYECKHUX PeaKIui»

KrnaccudunupoBarb XuMH4YECKHE peakLK
0 Pa3IMYHbIM OCHOBAHMSM.
XapakTepu3oBarh (GakTopsl, OT KOTOPBIX
3aBHCUT CKOPOCTH MPOTEKAHUS XUMHUECKUX
peaxuunii, Ha KOHKPETHBIX IpUMepax.
[IpoBoIUTH ¢ COOMIOCHNEM TTPaBHIT
TEXHUKA 0€30MaCHOCTH XUMHYECKHUI
9KCIEPUMEHT, HaOIIOaTh 3a HIM,
OIICHUBATh PE3yJIbTAThHI HAOIIOACHUIA,
BBIBOJIbI, © HHTEPIPETHPOBATD PE3yJIbTATHI
HaOJII0ZICHUH Ha OCHOBE BBIBOJIOB.

48-
49

OKHCIUTENBHO —
BOCCTaHOBHTEIIEHBIC
peaxuuu (OBP).
DNEeKTPOIN3

XapakTepu30BaTh OKUCIHTEIHHO-
BOCCTAHOBUTEIbHBIE PEAKIIUU KAK
MPOIIECCHI, TIPU

KOTOPBIX U3MEHSIIOTCS CTENICHN OKUCICHUS
aTOMOB.

XapaxTepu3oBaTh JIEKTPOJIU3 Kak
OKHCIIUTEIIbHO-BOCCTAHOBHUTEIBHBIH
MpOLIecC ISl paciuiaBoB U

BOJIHBIX PACTBOPOB JICKTPOJIUTOB.
PackpbIBaTh MPAKTHYECKOE 3HAUCHHE
JJICKTPOJIN3A.

IMpoBoanTH, HAOIIOAATH U OTIMCHIBATH
XUMHUYICCKHUNA IKCTICPUMEHT C MTOMOIIBIO
POJIHOTO SI3BIKA M SI3bIKA XUMHHU.

50 -
51

XUMHYECKUE UCTOYHHUKHU
TOKa

XapakTepr30BaTh XUMHUCCKUEC HCTOYHHKH
TOKA: TaJIbBAHUYCCKUE IJICMCHTEI,
OaTapeiiku, aKKyMyJISITOPBL, - Kak
puOOPEI, MPeoOpa3yoIINe XUMHIECKYIO
SHEPTHIO B 3JICKTPHIECKYIO.

52

[IpakTudeckas pabora
Ne4 «Cobopka
rajJbBaHHYECKOTO

ITpoBOANTH B COOTBETCTBHH C MPaBHJIAMU
TEXHUKH 0€30MacHOCTH (PU3UIECKII
IKCIIEPUMEHT, HAOJI0IaTh €T,




3JIEMEHTA W UCIIBITAHUE
€ro JEeHCTBUS

(uKCcHpoBaTh pe3ysbTaThl HAOMIOACHUH,
JienaTh BBIBOJBI Y MHTEPIPETUPOBATH
pe3ysbTaThl HaOJIIOAEHUH.

53

IToBTOpenue u
00o011eHne 1o Teme
«XUMHYECKUE PEAKIIH»

O00011aTh OCHOBHBIE CBEEHHS 110
npo6JIeMaTHKE TEMBI, BBIICIATH U
XapaKTepU30BaTh BaXKHEHIIIHE

MOHSITHS, 3aKOHBI U TEOPHU TEMBI.
IIpuMeHSTh UX IS PEIICHUS KOHKPETHBIX
3aJIaHNM.

54

KonTponbHast padorta Ne3
«XUMHUYECKUE PEAKIHN

[TpoBoauTh pedIIeKCHI0 COOCTBEHHBIX
JIOCTHKEHUH.

AHanM3UpoBaTh PE3yIbTATHI KOHTPOJIBHOMN
pabOTHI U BEICTPAUBATh ITyTH JOCTHKCHUS
KEJIAEMOTO YPOBHS YCHECTITHOCTH.

v

310poBbe

22

SluBaps - Mapr

55-
56

CucremaTnyeckoe
[I0JIOKEHHE YEJIOBEKA B
MUPE KUBOTHBIX

XapaxkTepu3oBaTh TAKCOHOMETPHIO
YeNOBEKa U apTyMCHTUPOBATh OTHECCHHE
YeJI0BeKa K TOMY WM HHOMY TaKCOHY B
COOTBETCTBUU C

XapaKTEPHBIMH MPU3HAKAMH JJTAHHOTO
TaKCOHA.

CpaBHUBATh YEIIOBEKA U
4eII0BEKOOOPa3HBIX 00E3bsIH.
YcraHaBiauBaTh MPUYMHHOCIEICTBEHHbIC
CBSI3U

MEX/Iy MPSIMOX0XKICHUEM U
0COOEHHOCTSIMU CKEeJIeTa YeJIOBEKa.
ApryMeHTHpPOBATh TE3UC O TOM, YTO PyKa—
3TO

OpraH ¥ MPOAYKT TPY/ia, & YEeIOBEK HE
TOJILKO

OHMOJIOTHUECKOE, HO U COI[HAIBHOE
CYIIECTBO.

Paznu4ath nepByio U BTOPYIO CUTHAIIBHBIE
CHCTEMBI.

57-
58

I'eneTnka gyenoBeka 1
METOJIbI €€ N3YUCHHUS

OrnpenensaTh BAXKHESHUIITNE TOHATHS
TE€HETHUKH.
XapakTepHu30BaTh TCHOM YeJIOBEKa 1

MPaKTHYECKOE 3HAUCHHE ero pacuinpoBKH.

IIpoBOANTH CpaBHUTENHHBIN aHAINU3
METOJI0B U3yUEHUsI TCHETUKH YEJIOBEKa U
UX pe3yJbTaTUBHOCTH.

59 -
60

dusnka yeaoBeka

Y cTaHaBIMBATH 3aBUCHMOCTD MEKTY
CTPOCHUEM, BBITIOHAEMON (DYHKIUEH U
(bu3ndecKuMu

3aKOHOMEPHOCTSIMU OPraHOB U CUCTEMA
OpraHOB YeJIOBEKa.

BbIensiTh CTPYKTYPHBIC €HHHUIIBI TOYEK
(Hedpon), nerkux (ampBeosa), HEPBHOM
cucTeMbl (HEHpOoH) U Jp.

HasbiBaTh puOOpPbI, MPUMEHSEMBIE IS
M3MEPCHUS BAXKHEHIIIUX TapaMETPOB
(YHKIIMOHUPOBAHUS OPTraHOB M CUCTEM
OpTraHOB YCIIOBCKA.

[IpakTHYecKu OCYIIECTBIIATH H3MEPCHHE
yJIbCa, JaBJICHHUE, OCTPOTHI 3PCHHUS,
TEMIepaTyphl Tea.

61-
62

XHMHUS YeJIoBEKa

JlaBaTh Ka4eCTBEHHYIO U KOJHMYCCTBEHHYIO
XapaKTepUCTHKY XUMHYECKUX HJIEMEHTOB U
BEIIIECTB, 00Pa3yIONINX TEJIO YeTIOBEKa.
KrnaccuurmpoBath UX ¥ pacKpbIBaTh UX




POJIb B )KUBHCACATCIbHOCTU Oprannu3ma
YCJIOBCKa. AHaJ’II/ISI/IPOBaTL MPpUYUHBI U
OCJICACTBUA M30BITKA UK HCAO0CTaTKa
OTACIBHBIX XUMHUYCCKHX 3JICMCHTOB B
OpraHru3Me 4CJI0BCKaA.

63

ButamuHbl

OnpenensiTh BATAMHUHBI, KAK OMOJIOTHICCKH
aKTUBHBIC BEIIICCTBA.

KnaccuummpoBats BUTAMUHEL.
XapakTepu3oBaTh BOJOPACTBOPUMBII
ButaMuH C W KHPOPACTBOPUMBIA BUTAMUH
A, a TakKe UX aBUTaMUHO3EI.

Coburonats ipaBuiia 6€301MacHOTO
MIPUMEHECHNS BUTAMUHOB.

64

I'opmons!

CpaBHHMBATh HEPBHYIO U TYMOPAJIBHYIO
PETYIISIUH MPOIECCOB KUZHEACATCILHOCTH
OpraHu3Ma.

KnaccuduupoBats TOPMOHEI 110 JKelle3aMm,
KOTOPBIE HX MPOIAYIUPYIOT U IO
XUMHUUYECKOH TpUpo/IE.

XapaKkTepHu30BaTh HHCYJIIMH, aIpCHATHH U
CTepOUIHBIC TOPMOHBL, a TAKXKE PE3yIbTaT
THITEP- ¥ TUIO(QYHKINHN jKeJIe3 BHyTpEHHEN
CEKpEeIrH.

65

JlekapcTBa

PazmigaTe XUMHOTEpANIHIo U
¢dapmakorepanuio. [lepcorndunuponarsb
JIOCTHXKEHUS IPpEBHEN, HOBOI U HOBEHIIEH
MEIHIUHBI.

KnaccuduupoBats JieKapCTBCHHBIC
CpeacTBa.

XapakTepr30BaTh allKaJIOU/Ibl, BAKIIUHEI,
aHTHOUOTHKH.

ApPryMEHTHPOBATH NaryOHBIE TTOCIIEACTBUS
HapKOMAaHHWH.

CoOumoiaTh TipaBuiia 6€30MacHOTO
MIPUMEHEHHS JIEKaPCTBEHHBIX

CPEIICTB.

66

310pOBEIi 00pa3 KU3HH

Pasnmuath $pusuyeckoe, ICUXHYECKOE,
HPaBCTBEHHOE 310POBbE U
XapaKTepru30BaTh.

ApryMeHTHpOBaTh BEIOOP ONTHMAJIBHBIX
(haKTOpPOB 37J0POBOTO 0Opa3a )KU3HH.
ApryMeHTHpOBaTh NaryOHbIe TOCIIEICTBUS
TabaKOKypEeHHsI, aJTKOTOJIU3MA U
HapKOMaHHU.

67

®dusnka Ha ciryx0e
3/I0POBBsI YeJIOBEKA

VYcraHaBIMBaTh 3aBUCHMOCTE MKy
NPUHIUIOM JACHCTBHSA QU3MUECKUX
npuOOpPOB I AHTPOIIOMETPHH,
JUATHOCTUKH ¥ TEPAallMi U 00JIaCTSAMHU
NPUMEHEHHUS B BaJICOJIOT UM ¥ MEHIIMHE.
[TpumeHsTh HEKOTOPBIE TPHOOPHI LIS
OTJEJIBbHBIX aHTPOIIOMETPUYECKUX
HU3MEpeHui.

CoOmoaTs TeXHUKY 0€30MacHOCTH MpU
pabore ¢ mpudopamu, CoaepKaIUMHU PTYTh,
paboTaronumu

01 HAIIPSDKEHUEM WU C HCTIOJIb30BaHUEM
PAa3INYHBIX BUIOB U3IIy4EHHS.

68

CoBpeMeHHbBIE
MEJIUIIMHCKHE
TEXHOJIOTHH

[To3HaKOMUTBCSA C METUIIMHCKUMHI
TEXHOJIOTUSIMH JUATHOCTHKH 3a00JIeBaHUN
VimeTh mpeacTaBiIeHrEe 0 HOPMAIBHBIX




3HAYCHUAX (1)I/ISI/IOJ'IOI‘I/I‘I€CKI/IX MoKa3aTeaeh
OpraHu3Ma 4CJIOBCKaA.

69 HudexnmonHpie 1 [To3HakoMUTBCS ¢ HHGEKIMOHHBIMU
3a00JICBAHUS U UX 3200JICBAHUSAMU U UX BO30OYAUTEISIMHU.
npoQUIAKTHKA HmeTh mpejicTaBieHUE O MPUHIIKATIAX

pabOThl IMMYHHOW CUCTEMBI.
O06¢cyuTh c11oco0b! MPOGUIAKTHKA
MH(GEKIMOHHBIX 3a00JICBaHUM.

70 Hayka o nmpaBuisHOM 1 BcroMHUTE TPUHITUTIBL

MTUTaHAN (YHKIMOHUPOBAHUS MTUIIEBAPUTEITBHON
CHCTEMBI.
[To3HaKOMUTBCSA C OCOOCHHOCTAMH HAYKH —
JTUETOJIOTHSI.
AHaMM3UPOBATH MTUIIEBHIC JOOABKH B
MPOAYKTAX MUTAHU: UX MOJIB3Y H BPE]

71 IMpakTuyeckas pabora Ne | 1 PaccunTsIBaTh CyTOUHBIN PAllMOH MUTAHUS
5 «MccnenoBanne CpaBHHBATH JJaHHBIC PACYETOB C
MPONOPIIMOHATBHOCTH HOpMATHBaMU, aHAITU3UPOBATh UX
COOCTBEHHOTO palMoHa COOTBETCTBUE
MUTAHWUs, TPOBEPKA CoCTaBIATh ONTUMAIILHBIN COCTAB
COOTBETCTBHUS MaCCHI Tela CYTOYHOTO THIIEBOTO PAIlHOHA B
BO3PACTHOH HOPMEY. COOTBETCTBUH C HOPMATHBAMHU

BrrancnaTe Maccy Tena u onpeieniTh
COOTBETCTBHE BO3PACTHOW HOPME

72 [TpakTudeckas padora Ne AHaMM3NPOBaTh PE3yNIbTATHl AHAIH30B,
6 « NnaTepnperanns CpPaBHUBATH C ITAJOHAMH.
pe3yabpTaToB 00IIero [IpennonaraTe NPUYIHHBI OTKIOHEHUS OT
aHalln3a KPOBU M MOYMY. HOPMBL.

73 IMpakTnyeckas pabdora Ne | 1 OneHuBaTh UHAUBUYATbHBIN YPOBEHb
7 «Onenka 3II0POBBSI B YCIOBHBIX CIMHUIAX,
WH/IUBUYATEHOTO (DUKCUPOBATH UX U CPABHHUBATH C STAIOHOM.
YPOBHSI 3I0POBBSI». AHaNM3UPOBaTh PE3yNILTATHl COCTOSIHUS

COOCTBEHHOTO 3710POBbS ¥ IPUYHHBI €TI0
OTKJIOHEHUS OT HOPMBI.

[Ipemmarats MyTH JOCTIDKEHHS KETaeMOTO
pe3yJbTara.

74 IIpaktudeckas padora Ne | 1 OneHuBaTh WHIUBYY TbHBII
8 «OrteHka OMOJIOTUYECKHA BO3PACT B COOTBETCTBHH C
OMOIIOTHIECKOTO TIPEUIOKEHHOM
BO3pacTa» METOIUKOH.

ConocTaBIIsATh PE3YIbTATHI COOTBETCTBUS
COOCTBEHHOTO OMOJIOTNYECKOT0 BO3pacTa ¢
KaJICHIAPHBIM BO3PACTOM.

PaccunThIBaTh HHACKC CTApCHUS U
aHATM3UPOBATh €ro 3HAYCHHE.
Onpenensath GakTopbl 00pasa KU3HH,
BIHSFOIIME HA OMOJIOTHUECKUH BO3pACT.

75 [ToBTOpEeHue u 1 O06006111aTh OCHOBHBIE CBEIECHHUS TIO
000011IEHAE TTO TEME MPOOJIEMAaTHKE TEMBI, BBIIEISATH H
«YenoBex u ero XapaKkTepU30BaTh BaXKHEHIIINE
3II0POBBE» TIOHATHS, 3aKOHBI 1 TEOPUH TEMBEI.

[IpuMeHATh UX VIS PEIIeHNs] KOHKPETHBIX
3aJaHNMH.

76 Konrponbnas pabora Ne4 | 1 [TpoBoanTh peduiekcHio COOCTBEHHBIX
«Yenosek u ero JIOCTHXKEHUH.
3JI0POBBE» AHaIM3UPOBaTh PE3YIBTATHl KOHTPOIBHOM

pabOoTHI M BEICTPAUBATh IyTH JOCTKCHHUS
XKEJIAEMOI'0 YPOBHS YCIICIIHOCTH.
\4 CospemMenHoe 22 Maprt - Maii

€CTECTBOZHAHUE HA
cnymﬁe 4Ye€JI0BECKa




71-
78

OneMeHTapHBbI 11
9JIEMEHTAPHBIE YaCTUIIBI

OnpenensTe NpeaMeT u3ydcHust GU3NKH
BBICOKUX SHEpPTrHil.

Knaccuduimposats GhyHIaMeHTaIBHBIC
3JIeMEHTapHbIE YaCTULIBI U UX
B3aUMO/ICHCTBUSL.

VYcTaHaBnMBaTh aHATIOTHIO MEXY
YacTUIIAMH ¥ aHTHYACTHIIAMH.
IIporao3upoBath nanpHEUIINE ITyTH
HCCIICOBAHMS MaTEPHHL.

79

Bonbioit anpoHHBII
KoJuIauaep

OnuceIBaTh yCTPOHCTBO M MPUHIUT PabOTHI
0O0JIBIIIOTO aIPOHHOTO KOJUTaiiaepa.
ApryMeHTHPOBATH 0€30IIaCHOCTH €T0
pabOTHI ISl OKPYIKAIOIIETO MHpa.
KoHkpeTu3upoBaTh HAy4YHBIC 3a/1a9H,
KOTOPBIE PEIIAIOTCS € MOMOIIBIO OOJBIIOTO
aJPOHHOTO

KoJulaiaepa.

80 -
81

DHepreTuka u
sHEprocoepexeHue

OnuceIBaTh MPHUHIMIT pabOTHI
9JIEKTPOTreHepaTopa Ha OCHOBE IOHATHI 00
ANEKTPUUECKOM TOKE U 3JI€KTPOMAarHUTHON
WHIYKIUH.

KrnaccudunupoBaTs 31€KTpOCTaHINY B
3aBUCHMOCTH OT HCTOYHUKA SHEPTUH.
[TepcoHnpunrpoBaTh UCTOPHUIO
CTaHOBJICHUS aTOMHOM YHEPTETHKH.
XapakTepu3oBarh HIpHUHIUI paboTsl ADC.
AprymMeHTipoBaTh HEOOXOAUMOCTD
UCTIONB30BaHUS U Pa3BUTUS aTOMHON
JHEpPreTUKU.

82

[IpakTuueckas padora
N9 «Mzydenue siBeHUs
3JIEKTPOMAarHUTHOU
HHIYKITA)

CoOupath 3IEKTPUICCKYIO IICTIb.
UccnenoBaTh siBJI€HHUE HJIEKTPOMArHUTHOM
WHITYKIIH.

[Tony4aTs MHAYKIMOHHBIN TOK.

Jlenatpb BBIBOJIBI HA OCHOBE DKCIIEPUMEHTA.

83-
84

IIponoBonbcTBEHHAS
mpobieMa U Iy TH ero
pereHns

AHanu3upoBath reorpaduio royoja.
XapakTepru3oBaTh COBPEMEHHbIE
HAIpPAaBJICHUS PELICHUS
MPOJIOBOJILCTBEHHOM MPOOIIEMBI.

85-
86

OCHOBBI OMOTEXHOIOTUH

XapakTepr30BaTh TAKUE HAIPABICHUS
HAYYHO-TEXHUYECKOr0 Mporpecca, KakK:
OMOTEXHOJIOTHS,

reHHas1, KICTOYHas U OHOJI0rnyecKas
UHKCHEPUH.

ApryMeHTHPOBATh CBOIO TOUKY 3PEHHUS HA
HCIIOJIB30BAaHKME TPAHCTEHHOM NPOIYKIIUH B
[IUTAHWH, IPUMEHEHHE CTBOJIOBBIX KJIETOK B
MEIUIIMHE,

87-
88

HaHoTexHomornm u ux
MIPUMECHEHNE

OnpenensiTh HAHOTEXHOJIOTHIO, KaK
HHTETPUPOBAHHOE HAIPABJICHHC B
COBpPEMCHHO HayKe U MPOU3BOJICTBE.
CpaBHHBATH JIBa [TOX0JI, UCIIOJIB3YEMBIX B
HAHOTEXHOJIOTHSIX.

XapakTepr30BaTh OTACIBHBIC METOIBI
HAHOTEXHOJIOTHA.

BriOupats TeMy Ui COOOIICHUS B
COOTBETCTBHH CO CBOUMU
MPEANOYTCHHSIMH, HCIIOJIH30BaTh
pa3IMYHbIC HCTOYHUKH HH(MOPMALIUH TS €€
PaCKpBITHS, TOTOBUTH

BBICTYIJICHHE M ITPE3CHTAIIVH.




89-
90

VYuyenuueckas
KOoH(pepeHIHs:
«"OpU30HTHI
[IPUMEHEHUS
HAHOTEXHOJIOT Ui

CoBepIICHCTBOBATH JIMYHYIO
HH(POPMAIMOHHO-KOMMYHUKATHBHY O
KOMITETEHTHOCTh B MPOLIECCE BBHICTYTLICHUS,
JIUCKYCCHUH 110 UTOT'aM

9TOT0 BBICTYIUICHHUS.

OOBEKTUBHO OLICHUBATH CBOIO
JIESITETTFHOCTD B IIpo1iecce pedIeKCHu.

91-
92

dusnka 1 ObIT

XapaxTepru3oBaTh €CTECTBEHHOHAYYHBIE
3aKOHBI U 3aKOHOMEPHOCTH, MOJI0KEHHBIC B
OCHOBY JICUCTBHS Pa3JINYHBIX OBITOBBIX
ANIEKTPUUECKHUX TPUOOPOB U MPHUHIIMITBI KX
paboTHI.

[TporHo3upoBaTh OCHOBHBIC HAIPABJICHHS
pa3BUTHS JOMalLIHEH POOOTOTEXHUKH,
TEJICBUJICHHUS, CIIyTHUKOBOI U COTOBOM
CBSI3U.

AprymMeHTipoBaTh HEOOXOAUMOCTD
UCIIONIb30BaHMS B OBITY
sHeprocOeperarommx ObITOBBIX TPUOOPOB.
CoburoaTh Mepbl 6€30MTaCHOCTH TIPH
HCIIOJIb30BAaHUHU OBITOBBIX JIIEKTPHUYCCKUX
prOopOB.

93-
94

Xumus ¥ ObIT

XapaKkTepHu30BaTh €CTECTBEHHOHAYYHBIE
3aKOHBI 1 3aKOHOMEPHOCTH, TTOJI0KEHHBIE B
OCHOBY JCUCTBHS PA3INIHBIX MOIOIINX H
YUCTSILIUX CPEACTB, HHCEKTULIUIOB,
XUMHUUYECKHUX CPEJCTB

TUTHEHBl U KOCMETHKHU.

AHanu3MpOBaTh STUKETKU Pa3INUHbIX
MUIIEBBIX NPOAYKTOB Ha MPEAMET UX
0€30MacHOTO U

JTO3MPOBAHHOTO MCIIOIB30BAHUS.
ApPTryMEHTHPOBATh CBOU BBIOOD MPH
HCTIOIb30BAHUM TOW UM UHOM XUMHUYECKOMN
TIPOJYKITUH B OBITY.

95

CunepreTruka

XapaKkTepHu30BaTh CHHEPTETUKY H
CaMOOPTaHU3AINIO CJI0KHOM CHCTEMEI.
PackprIBaTh 3HaUCHNE CHHEPTETHKH IS
MIO3HAHMS MAaTEPUAIBHOTO MUPA U
COLMAJIBHOTO Pa3BUTHS OOLIECTBA.
CTpyKTypHpOBaTh MaTepUAIBLHBIH MUpP 1
COOTHOCHTB €0 YPOBHHU C
COOTBETCTBYIOIINMH pazjesamMu GU3NKH.
XapakTepru3oBaTh (HYOPMBI JBIKCHUS
MaTepHH Ha KOHKPETHBIX IIpUMepax

96-
97

EcrecTBO3Hanme u
HCKYCCTBO

XapakTepru30BaTh MIPABHUIIO 30JI0TOTO
CEYCHUS U

mocyeoBaTenbHOCTh PUOOHAYIH U
OTIMCHIBATH WX MPOSIBIICHUS B KUBOI
MIPUPOJIE.

YcTaHaBIMBATH B3aUMOCBS3b OHOHUKH U
APXUTCKTYPHI.

OlneHUBaTh  B3aUMOCBS3b €CTECTBEHHBIX
HAYK U UCKYCCTBA U €€ POJIb IS UX
pPa3BUTHSL.

98

[MpakTuyeckas padora
NelO «M3yuenue
30JI0TOTO CEYCHUSI Ha
Pa3IMYHBIX 00BEKTAX»

BEINONHATE «30JI0TOC CEYCHUEY OTPE3Ka,
YEPTHUTH «30JI0TON» TPEYTrOJbHUK H
MPSIMOYTOJIbHUK.

AHaIM3upoBaTh MPOU3BEICHHS HCKYCCTBA
Ha MPEAMET COOTBETCTBUS «30JI0TOMY
CCUCHHUIO» U MPABUITY TPETEH.
BricTpanBath KoMIo3uIuio ¢potorpadun
WIHM PUCYHKA C YYCTOM MPABUJIA TPETCH.




VI BkJian coBpeMeHHBIX Maii
Y4eHBIX B
¢popmupoBanne EHKM

99- | Bkuan poccuiickux CoBepIIEeHCTBOBATH JINYHYIO

100 | y4yeHsIX B (hopMHUpOBaHHUE nH(pOpMaMOHHO-KOMMYHHKaTHBHYIO
EHKM KOMIIETEHTHOCTD B IIPOLIECCE BBICTYILICHUS,

101- | CoBpeMeHHBIE OTKPBITUS JIUCKYCCHUH 10 UTOTaM TOTO BBICTYIJICHHUS.

102 | poccuiicKuX yueHbIX OOBEKTUBHO OIICHUBATH CBOIO

JIESITETTFHOCTD B TIpo1iecce pedIeKChu.




