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IHosicHuTe ILHAA 3aANMNCKA.

Pabouas nporpamma no ecrecrBo3Hanuto a1 10-11-ro knacca cocraBieHa
Ha OCHOBE TpeOOBaHMM K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOU
mporpaMMbl cpejHero ooiero odpaszoBanus, npeacraBieHHbx Bo I'OC COO,
nporpaMmbl  (DOPMHPOBAaHUS  YHUBEPCAIbHBIX  Y4EOHBIX JEUCTBUM U ¢
UCIIOJIb30BaHUEM aBTOpPCKOM mporpammbl 1 10 — 11 kmaccoB O.C. INabpuensna
«EctectBo3nanue» (I'abpuensu O.C. Pabouue mporpammbl. EcrectBo3Hanue. 10-
11 knmaccer: yuebHo-meroauyeckoe nocodue / O.C.I'abpuensu, C.A.CnagkoB. — 2-e
u3., crepeorun. — M.: Jlpoda, 2021. — 334, [2] ¢.)

LensimMu M3ydeHuss MHTErPUPOBAHHOIO Kypca « ECTecTBO3HaHME» B CTaplien
IIKOJIE SIBJISTFOTCA:
* CO3JJaHHE OCHOB ILIEJIOCTHOM HAyYHOU KapTUHBI MUDA;
* (popMHUpOBaHUE TOHUMAHUS B3aUMOCBS3U M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX
HAyK; BJIUSIHUSL €CTECTBEHHBIX HAayK Ha OKPYXKAlOLIYI0 Cpeny, SKOHOMHYECKYIO,
TEXHOJIOTUYECKYI0, COLMATIbHYIO M 3TUYECKYIO CPepbl AESTEIbHOCTH YEIOBEKA,;
* CO3/laHHE€ YCIOBUH JUii pa3BUTHA HABBIKOB y4e€OHOW, MPOEKTHO —
UCCJIEIOBATENILCKOM, TBOPYECKON JEATEIbHOCTH, MOTHBAIMU OOYYAIOIIUXCS K
CaMOpa3BUTHIO;
dopMupoBaHue  yMEHMH  aHaJIM3UpOBaTh,  OICHUBAaTh, MPOBEPATH  Ha
JIOCTOBEPHOCTH M 0000111aTh HAYYHYIO0 HH(POPMAITHIO;
* T[OJyYeHHE HaBBIKOB Oe€30macHOW paboTbl BO BpeMs MPOEKTHO —
UCCJIEIOBATENILCKOW M 3KCHEPUMEHTAIBHOU JAESTENBHOCTH, MPU HCIOJIb30BAaHUU
1a60paTOPHOTO 00OPYIOBAHUS.
3agayamu IpeaAMETHOrO Kypca « EcrecTBO3HaHUE) ABISIOTCS:
- OCBOCHHUE 3HAHUM O COBPEMEHHOW €CTECTBEHHOHAy4YHOM KapTUHE MuUpa U
METO/IaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C HamOoJiee BAXKHBIMU HJIEAMH U
JOCTUKEHUSIMU €CTECTBO3HAHMS, OKa3aBIIMMU OINPEIECISAIONIEE BIUIHUE HA HAIU
IPEICTABICHUS O IPUPOE, HA PA3BUTHE TEXHUKHU U TEXHOJIOTH;
- OBJIAJICHHME YMEHUSMU HPUMEHSATH IMOJYYEHHbIE 3HAHUS JJI1 OOBSICHEHHUS
OKPYXKaroI1X SIBJICHUU, KCIIOJIb30BAHUS 151 KPUTHUYECKOUN OLICHKHU
€CTECTBEHHOHAYyYHON MH(POpPMAIIUH, 711 OCOBHAHHOTO ONpe/eJIeHUsI COOCTBEHHON
NO3UIMHU MO OTHOIIEHUIO K 00CYXJaeMbIM B O0IIIECTBE POOIEMaM HAYKH;
- INPUMEHEHHE €CTECTBEHHOHAYYHBIX 3HAHMA B NOBCEAHEBHON XU3HU JUIS
oOecrieueHrs 0€30MaCHOCTH KU3ZHENEATEIbHOCTH, OXPaHbl 3I0POBbS, 3alUThI
OKPY’KarOLIEU CPEIbI.

BBeznenue Kypca ecTeCTBO3HaHHS B CTapIlEl IIKOJIE BbI3BAHO CIETYIOUIUMU
NPUYNHAMU:
1. Ha BbIXOJ1€ M3 IIKOJIBI B COBHAHUM Y OOJBIIMHCTBA BBIITYCKHUKOB (DOPMUPYIOTCS
YacTHbIE HAyYHbIE KAPTUHBI MUpA: XUMUYECKasd, (pusndeckas, Ouosornyeckas, Ho
OTCYTCTBYET €JMHAasl €CTECTBEHHO-Hay4Has KapTUHA, KOTOPYIO H IpH3BaHa
dbopMUpoBaTh Takasi IUCIUILIMHA, KaK €CTECTBO3HAHUE.
2. HapymaeTrcsi mpeeMCTBEHHOCTh MEXAY CpelHeld H BbICHIeH mmKoioi. B
TYMaHUTapHBIX By3ax 00s3aTelbHBIM SIBISETCA H3yueHue Kypca «EcrecTBeHHO-



Hay4yHasi KapTMHA MHpa», CHHOHUMOM KoToporo sBisitoTcs «KoHnenuuu
COBPEMEHHOI'0 €CTECTBO3HAHUS.

3. BBemeHne Kypca €CTECTBO3HAHUS IO3BOJISCT PEaTN30BaTh TAKOW MEXaHHW3M
T'YMaHUTAapU3aIlii €CTECTBEHHO-HAyYHOr0 00pa30BaHMs, KaK MHTETpaIus, 4To, B
CBOIO  OuYepelb, IMO3BOJSET TyYMaHU3UPOBAaTh 3TO  OOpa3oBaHWe st
CTapILEKIACCHUKOB, BbIOpaBIIuX JJ1si o0OyueHust B 10—1 1knaccax rymaHUTapHbIN
podub.

B ocHOBY Kypca 1nonoXeHa ujes aHTpOIOLEHTPU3Ma, T.€. IOCTPOEHHUE Kypca
B JIOTUKE€ U CTPYKTYpE€ BOCIHPHUATUS YYEHUKOM €CTECTBEHHOTO MHpPA B CUHTE3€
bU3UYECKUX, XUMUYECKUX U OMOJIOTMYECKUX MTPECTABICHUIA.

bonbmioe BHuUManme (Oonmee 25% y4eOHOro BpeMEHH) yACHISACTCS
AKCIIEPUMEHTY, JabopaTopHbiM U mpakTuueckum paboram. ®I'OC B kauecTBe
0CsI3aTEIbHOTO 3JIEMEHTa MpU OOYYEHUHU B CTapIIMX Kilaccax MpeaycMaTpuBaeT
BBIIIOJIHEHWE  KaXIbIM  YYEHHKOM  HWHAUBHUIYyaJbHOrO  mpoekTta.  be3
UCCJIeIOBATENLCKMX YMEHUI M HaBBIKOB CO3/1aTh MPOEKT OyAeT clokHO. UToObI
COBEPIICHCTBOBATh 3TH YMEHHUSI U HABBIKHM, B KXKJIOM yUYE€OHHMKE MPEeayCMOTpEHa
rnaBa «lIpaktuueckue paboTe». PaboOThl, MNOpenIoKeHHbIE B HEW, MOTYT
MOCJIY>KUTh OCHOBOM JIJIs1 BHIIIOJTHEHUSI HHANUBUYAIbHOTO IPOEKTA.

Mecmo npeomema 6 yuebHoMm niaxe.

[Ipenmer  «EcrecTBO3HaHWE»  BXOAUT B  TPEIMETHYIO  00JacTh
«EctectBennbie Hayku». Pabouast mporpamma paccuntana Ha 207 y4eOHBIX 4acoOB
(u3 pacuera o 3 vaca B Heento B 10 1 B 11 kimacce), B T.4. KOHTPOJIbHBIX padboT: 4
yaca — 10 knacc, 4 waca — 11 knacc; mnpaktuueckux padot: 19 yacoB — 10 knacc,
10 gacoB — 11 xiacc.

BocnurareabHbIi NOTEeHUUAT npeaMeTa « DU3UKa»

YueOubiii mpeamer «Pu3MKka»y H3ydaeTcs Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus B KauecTBe 00s13aTeIbHOrO ipeaMera B 11-x kiaccax.

Peanm3zanms BOCITUTATEJIBHOTO MOTEHIIMAJa  YPOKOB peIMeTa
«EctecTBo3HaHue» (YpOUHOU NEATEIbHOCTH, ayJAWTOPHBIX 3aHSATUH B pamKax
MaKCHUMAaJIbHO JOIYCTUMOM yueOHOM Harpy3Kku) mpeayCcMaTpuBaeT:

- dbopmupoBaHue y OOYYAIOUIUXCS POCCUUCKUX  TPaJAUIIMOHHBIX
JYXOBHO-HPABCTBEHHBIX Y  COLMOKYJIBTYPHBIX  LEHHOCTEH, POCCHICKOIO
HUCTOPUYECKOIO CO3HAHUSI Ha OCHOBE MCTOPUYECKOTO TIPOCBELIECHUs; MO100p
COOTBETCTBYIOIIETO  COJEPXAHUS  YPOKOB,  3aJaHUM,  BCIOMOTATEJIbHBIX
MaTepuagoB, MPOOJIEMHBIX CUTYalUH JJIs1 0OCYKICHUM;

- JNEMOHCTPALNs oOyyarommumcs MIPUMEPOB OTBETCTBEHHOTO,
TPaKJAHCKOTO TOBEICHMS, MPOSBICHUS YEIOBEKOIIOOHUS U J00pPOCEepICYHOCTH,
4yepes Mo00p COOTBETCTBYIONIUX MPOOJIEMHBIX CUTYAIUi JJ1s1 O0CYXKICHUS,

— pUBJICYECHNE BHUMAHMS OOYYaIOIIMXCS K LEHHOCTHOMY AacCHEKTY
U3Y9YaeMbIX SIBIICHUA W COOBITHI, MHUITMMPOBAHUE OOCYKIEHWMN, BHICKAa3bIBAHUI
CBOETO MHEHHS, BBIPAOOTKH CBOEr0 JIMYHOCTHOTO OTHOIICHUS K H3y4YaeMbIM
COOBITHSIM, SIBICHUSIM, JIUIAM;



— NpUMEHEHUE  WHTEPAKTUBHBIX  QopM  ydeOHOH  paboThl -
MHTEIUICKTYyalIbHBIX, CTHMYJIHPYIOIIMX IO3HABATEIbHYI0 MOTHBAIIUIO, WUTPOBBIX
METOJIMK, JUCKYCCHH, MAarONIMX BO3MOXKHOCTh IPUOOPECTH ONBIT BEACHUS
KOHCTPYKTUBHOTO JHMAJIOTa; TPYIIOBOW pabOThl, KOTOpas Yy4YUT CTPOUTH
OTHOIIEHUSI W JIEUCTBOBATh B KOMaHJE, CIOCOOCTBYET Pa3BUTHUIO KPUTHUUYECKOTO
MBIIIIJICHUS;

- noOykJiIeHre Oo0ydYaromuxcs coOJI0/1aTh HOPMBI TTOBEICHUS, TIpaBUia
0OIIIeHNs CO CBEPCTHUKAMH U TIEeJarOTHIECKUMU PAaOOTHUKAMU, COOTBETCTBYIOIINE
yKIamy oO0Iieo0pa3oBaTeIbHON OpraHW3allK, YCTAHOBICHHE W  IOIJICPKKY
no0poskenaTeaIpbHOM aTMOChephI;

— OpraHu3anusl HACTAaBHUYECTBA MOTHBHPOBAHHBIX WU DPYIUPOBAHHBIX
o0ydJaronuxcsi HaJl HEYCIIeBAIOIUMHU OJHOKIACCHUKAMH, B TOM YUCJIE C OCOOBIMU
00pa3oBaTeNbHBIMU  MOTPEOHOCTSAMHU, JAIOIMIETO  OOYYAIOIMMCSA  COILMAJIBHO
3HAYUMBIH OTBIT COTPYAHUYECTBA U B3aUMHOMN TIOMOIITH;

— WHUIMAPOBAaHUE M TOJACPKKA WCCICIOBATEIIBCKON NEITeIbHOCTH
oOydJaronmxcsi, TUIAHUPOBAHUE W BBITIOJIHEHWE WHIWBHIYATHHBIX U TPYIIIOBBIX
IIPOEKTOB BOCIIUTATEIHHON HAIPAaBICHHOCTH.

Ilianupyemble (TUYHOCTHBIE, METANIPEMETHBIE U MTPEIMETHEIC) Pe3yJabTAThI
ocBOeHNsl yueOHOro npeaMera «EctecTBoO3HAHHE)

Jluunocmuvimu pesyrbmamamu 00yyeHus eCmecmeo3sHAHUIO AGAIOMCA:
8 YEeHHOCMHO-OPUeHMAYUOHHOU cghepe — BOCIHUTAHHE UYYBCTBA TOPAOCTH 32
pPOCCHIICKHE €CTECTBEHHbIE HAYKHU;
8 mpyoosol cgepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JajbHEHIen
00pazoBaTeNnbHOU U MTPOPECCUOHATIBHON TPAEKTOPUH;
B NO3HABAMENbHOU (KOSHUMUBHOU, UHMENIeKMYalbHol) cgepe — yMEHUE
yIpaBJsiTh CBOCH MO3HABATEIBLHOMN JACATEILHOCTHIO.

Memanpeomemnvivu  pe3yriomamamu  OC80€HUsL  NPOSPAMMbL  NO
eCmecmeo3HAHUIO AGISIIOMCA!
— OBJIQJICHHE YMEHUSMU M HABBIKAMHM PA3JIMYHBIX BUJIOB MO3HABaTEILHOU
NEATeIbHOCTH, TPUMEHEHUS OCHOBHBIX METOJOB IMO3HAHUS (CUCTEMHO-
WH(OPMAIIMOHHBIA aHAJIN3, MOJACIUPOBAHUE) JIJII M3YyUCHUS PA3TUYHBIX CTOPOH
OKPY>KaIOIIIEr0 €CTECTBEHHOT0 MUPA;
— OBJIQJICHUE OCHOBHBIMU WHTEJIJIEKTYaJbHBIMU OMEpaIusiMu: pOpMyIUpOBaAHUE
TUTOTE3, aHAIN3 ¥ CHHTE3, CpaBHEHHUE, 0000IICHUE, CHCTEMAaTH3allNs, BBISBICHUC
IPUYUHHO-CJIE/ICTBEHHBIX CBS3EH, MOUCK aHAJIOTOB;
— ¢opMupoBaHUE YMEHUM TEeHEpUpPOBaTh HJAEH U OIPEIETsATh CpEeJCTBa,
HEO0OXOIUMBIE JIJISl UX pealu3alliu;
— (QopMupoBaHUE YMEHHU OINpEACNsTh IEId W 3a/lauyd JeSATeTbHOCTH, a TaKXKe
BBIOMpATh CpEACTBA pealu3alMid 3TUX LeJNe M MNPUMEHATh Ha MPAKTHKE;
dbopMupoBaHUE YMEHHUH HCMOJb30BaTh Pa3IUYHbIE HWCTOYHUKHU JJISl MOJTYyUCHUS
€CTECTBEHHO-HAYYHON HH(POPMAIIUH U TOHUMAHUS
3aBUCUMOCTH OT CoJiepKaHusi U (POpMBI MPEJCTAaBICHHON MHPOpPMAILUU U IIeNiel
aapecara.



IIpeomemmuvimu pesyromamamu u3y4eHus: ecmecmeo3HaHUs "

Buvinycknuxk na 6a30680m ypoene Hayuumcsi:
- IGMOHCTPHUPOBATH Ha MPUMEPAX POJIb ECTECTBO3HAHUS B PA3BUTUHU YETIOBEUECKOMN
UBUJIN3AIINH;
- BBIJIEJISATh IEPCOHAJIbHBIN BKJIAJT BEJIMKUX YUEHBIX B COBPEMEHHOE COCTOSIHUE
€CTECTBEHHBIX HayK;
- TPaMOTHO PUMEHSATh €CTECTBEHHO-HAYYHYIO TEPMUHOJIOTHIO IIPH OMTUCAHUH
SBJICHUH OKPY>KAIOILEro MUPA;
- 000CHOBAHHO IPUMEHSThH MPUOOPHI JJIsl U3MEPEHUS U HAOIIOICHUS], UCTIOJIb3YS
OTHMCaHNE WIN MPEITIOKEHHBIA aITOPUTM IKCIIEPUMEHTA C LIEBI0 TIOTyUeHUs
3HaHUI 00 0OBEKTE U3YUCHUS;
- BBISIBJISITH XapaKkTep SBJICHUI B OKPYKaOILEH Cpefie, TIOHUMAaTh CMBICII
HaOJI0/TaEMBIX TPOIIECCOB, OCHOBBIBASICh HA ECTECTBEHHO-HAYYHOM 3HAHUU;
- UCTIOJIb30BATh I OMMCAHUA XapaKTepa MPOTEeKaHUsl MPOoLecCOB GU3NUECKUE
BEJIMYMHBI U JEMOHCTPUPOBATh B3aUMOCBSI3b MEX]1y HUMU;
- OCYILIECTBIIATh MOJEIUPOBAHUE MMPOTEKAHUS HAOII0AaEMbIX IIPOLIECCOB C yUETOM
rpaHuI] IPUMEHUMOCTH UCIIOIBb3YEMBIX MOJICIEH;
- KpUTUYECKH OLICHUBAaTh, UHTEPIPETUPOBATH U 00CYKAaTh HH(OPMALIKIO,
conepxanrytocs B cooomenusx CMU, pecypcax NHTepHeTa, HAyYHO-TIOMYJISIPHBIX
CTaThsIX C TOYKHU 3PEHHS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH; JeJIaTh BBIBObI HA
OCHOBE JINTEPATYPHBIX JTAHHBIX;
- IPUHUMATh APTyMEHTHUPOBAHHBIC PELLIEHUS B OTHOILIEHUU IPUMEHEHUS
Pa3HOOOpa3HBIX TEXHOJIOTUHN B TPO(PECCHOHATBLHOM IESITEILHOCTH U B OBITY;
- U3BJIEKATh U3 OMHUCAHMSI MAILIUH, TPUOOPOB U TEXHUYECKUX YCTPOMICTB
HEOOXOUMbIE XapaKTEPUCTUKH JIJIs1 KOPPEKTHOTIO UX UCIIOJIb30BAaHUS;
- 00BSCHATH IPHUHIIUIIBI, TTOJIOKEHHBIE B OCHOBY pa0OTHI IPUOOPOB;
- OpPraHU30BBIBATH CBOIO ACSITEIBHOCTD C YU€TOM MPUHIIUIIOB YCTOWYHBOTO
Pa3BUTHUS CUCTEMBI «IIPUPOAA—00IECTBO—UEIOBEK» (OCHOBBIBAsICh HA 3HAHUAX O
npoleccax nNepeHoca u TpaHc(popMalliy BEIIECTB U SHEPTUN B SKOCUCTEME,
pa3BUTUHN U PYHKIIMOHUPOBAHUHU OHOC(HEPHI; O CTPYKTYpE MOMYJISIIUN U BU/IA,
aJlanTanusx OpraHu3MoB K cpelie OOUTaHUsl, CBOMCTBAX IKOJIOTMUECKUX (PaKTOPOB;
PYKOBOJCTBYSCh IPUHIUIIAMH pECYpCcOcOepexeHust U 0€30I1aCHOr0 IPUMEHEHHUS
MaTepHUaJIOB U TEXHOJOTUI; COXpaHssi OMOIOrHUecKoe pa3HooOpasue);
- 000CHOBBIBAThH MPAKTUUECKOE UCTIOIH30BAaHUE BEIIECTB M UX PEAKIIUii B
POMBILUIEHHOCTH U B OBITY; OOBSICHATH POJIb OIPEIEICHHBIX KJIACCOB BEIIECTB B
3arpsiI3HEHUH OKPYIKAOIIEH CPEIIbL;
- ICIICTBOBATh B paMKaXx MPaBUJI TEXHUKU O€30MACHOCTH U B COOTBETCTBHUH C
UHCTPYKUHUSMHU IO IPUMEHEHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUH, OBITOBBIX
AIIEKTPUIECKUX MTPHUOOPOB, CIIOKHBIX MEXaHU3MOB, TOHUMAst €CTeCTBEHHO-
Hay4YHbIE OCHOBBI CO3/IaHUs TIPEMTUCAHHIA;
- opMupoOBaTH COOCTBEHHYIO CTPATETHIO 3I0POBhECOEpPEraroIiero
(paBHOBECHOI'0) MUTAHMSI C YUETOM OMOJIOTMYECKON 11€1€c000pa3HOCTH, POIIH
BEIIECTB B MUTAHUU U KU3HEICATEITHbHOCTH KUBBIX OPTaHU3MOB;
- O0OBSACHATH MEXAaHM3M BIUSHUS HA KUBBIE OPTaHU3MBbI JIEKTPOMAarHUTHBIX BOJH
U paJM0aKTUBHOIO U3JTyUEHUs, a TAK)KE IEUCTBUS JIKOT0JIsl, HUIKOTHHA,



HAapKOTUYECKUX, MyTare€HHBIX, TEPATOTCHHBIX BEIECTB HA 3I0POBLE OPraHU3MA U
3apOJbIIIEBOE PA3BUTHE;

- BBIOMPATh CTPATETHIO MTOBEAECHUS B OBITOBBIX U YPE3BbIYANHBIX CUTYALMSIX,
OCHOBBIBAsSICh Ha IOHUMAaHUH BIUSHUS HA OPraHU3M YesloBeKa (GU3NUYECKUX,
XUMHUYECKHUX U OMOJIOTHYECKUX (PAKTOPOB;

- OCO3HAHHO JICMCTBOBATh B CUTYAIIMH BHIOOPA MPOIYKTA WU YCIYyTH, TPUMEHSS
€CTECTBEHHO-HAyYHbIE KOMIIETCHIINH.

Buinycknux na 6a30680m ypogne noayuum 603MOACHOCHb HAYYUMbCA

- BBIIIOJIHSATH CAMOCTOATEIbHBIE 3KCIIEPUMEHTBI, PACKPBIBAIOLINE TOHUMAHHE
OCHOBHBIX €CTECTBEHHO-HAYYHBIX MOHATUH U 3aKOHOB, COOIIOAas MpaBuia
0e30MacHOl paboThI; IPEACTABIATH OJIYUYEHHbIE PE3YJIbTaThl B TAOJUYHOM,
rpaduueckoil UM TeKCTOBOM (hopMe; J1es1aTh BEIBO/IbI HA OCHOBE MOJTYYEHHBIX U
JUTEPATYPHBIX JAHHBIX;

- OCYLIECTBJIATh CAMOCTOSITENIbHBIN YUEOHBII IPOEKT WU UCCIIEOBAHNE B
00J1aCcTH €CTECTBO3HAHMSI, BKJIIOUAOLUH OIPEIETIEHNE TEMBL, IOCTAHOBKY LIEJIU U
3a/1a4, BBIIBM)KEHHUE TUIIOTE3bI U MMyTEN €€ HIKCIEPUMEHTAIBHON MPOBEPKHU,
IIPOBEJICHHUE SKCIIEPUMEHTA, aHAJIM3 €r0 PE3YJIHTATOB C yYETOM IOTPELIHOCTH
u3MepeHus, (GopMyIupoBaHUE BHIBOJIOB U MPEACTABICHUE TOTOBOIO
MH(OPMALIMOHHOTO TPOJIYKTA;

- 00Cy>/1aTh CYIIECTBYIOIINE JOKAJIbHBIE U PErHOHAJIbHBIE TPOOJIEMBI
(9KOJIOrMYECKHE, YHEPIETUUECKHE, CBIPBEBBIE U T.11.);

- 000CHOBBIBATh B IUCKYCCHH BO3MOKHBIE ITyTH UX PELIEHUsI, OCHOBBIBASICh HA
€CTECTBEHHO-HAYYHBIX 3HAHMSIX;

- HAXOJUTh B3aUMOCBSI3U MEX]ly CTPYKTYPOU U (PyHKIMENH, IPUUUHON U
CJIEICTBHEM, TEOPHUEH U (paKkTaMu MPU aHAIHU3E MPOOJIEMHBIX CUTYallUui U
000CHOBaHMY IPUHUMAEMBIX PEIICHHUI HA OCHOBE €CTECTBEHHO-HAYUYHbIX 3HAHUII;
[OKa3bIBaTh B3aUMOCBSI3b MEX/1y 001aCTMU €CTECTBEHHbBIX HayK.

Conepxanne yueOHoro npeamera «EctecTBo3HaAHUE.

11 knacc

Tema 1. [ToBTOpenue kypca 10-ro kiaacca (7 4)

MHuoroo6pasue ecTeCTBEHHOT0 MUpa: MEraMup, MakKpOMHUP, MUKPOMHUD.
BceneHnnas, ramakThkuy, 3BE31bl, COJHEYHAs CHUCTEMA: OCHOBHBIE IIOHATUS W
3aKOHBI JBUKEHHUS HEOECHBIX Tel. 3emiis, €€ CTPOEHHE U TeO0JOTHYECKUe
obonouku. [lonarue o Mukpomupe u HaHoMupe. buocdepa. YpoBau oprannzanuu
xu3Hn Ha 3emie. buochepa m ee rpaHuisl. MoNEKyISpHBIA, KIETOYHBIMH,
TKaHEBbIA, OPraHU3MEHHBIN, TMOMYJISAIMOHHO-BUIOBON, OWOIEHOTUYECKUN U
OnocQepHbIi YPOBHU OpPraHU3alUU KU3HU Ha 3emiie. DKOJOTMYECKHE CHUCTEMBI:
OCHOBHBIE TOHATHS (LENM MUTAaHWS, IHLIEBbIE MHPAMUIBI, HKOJIOTHYECKUE
¢dakTopsl). OCHOBHBIE MOJOKEHHUS CHHTETUYECKON TEOPUHU IBOJTIOIUH.
EctectBenHblil 0TOOp M ero ¢opmbl. MyTanuu u ux kiaccudukanusa. Makpo- u
MaKpO3BOJIIOLMS. DIEMEHTHI TEPMOAMHAMUKN U TEOPUHA OTHOCUTEILHOCTH.
Hauana tepmMoanHaMHUKU. DJIE€MEHTBI TEOPUU OTHOCUTEIBHOCTH.



Jlemoncmpayuu. BuaeopparMeHThI U CIANIBI TI0 TEME.

Tema 2. Mukpomup. Atoma. Bemrecrsa (344)

OcnoeHble ceedeHus o0 cmpoeHuu amomd. IBOJIOUUSA TMPEICTABICHUN O
cTpoeHun aroma. Mogenu ctpoenust atomoB J[x. Tomcona m DO. Pesepdopna.
[Tocrynarel kBanToBOM Teopuu H.bopa. IIpoTOHHO-HEUTPOHHASA TEOpUsl CTPOCHUSA
atomHoro snapa J[. MBamenko wu B.I'eitzenOepra. M3orombl. DnekTpoHHas
o0onouyka atoma. DHepreTuueckue ypoBHHU. [loHSITHE O BSJIEKTpPOHHOM oOOJaKe.
Ilepuoouueckuit 3axon. Omxpovimue /|.H. Menoeneesvim nepuoouueckozo
3akona. IlpeanochUIKM OTKPBITHS TEPUOIUYECKOro 3akoHa. [lepBbie MOMBITKH
Kiaccupukanuy XUMUYecKux dnmemMeHToB. Otkpeitue J.M. MenaeneeBbiM
NEPUOANYECKOr0 3aKOHA. lIepuoAMYHOCT B M3MEHEHHHM CBOWCTB XHMHYECKHX
AJIEMEHTOB M MX coeauHeHuid. llepuoamueckuit 3akoH B (opmynuposke J[.H.
MenpneneeBa. CoBpeMEHHbIE TMPEACTABICHUS O MOPUYUHAX MEPUOJIHUYECKOTO
U3MEHEHUSI CBOMCTB XHMHMYECKHUX JJIEMEHTOB M HMX coequHeHui. CoBpeMEHHas
(dopMyHpoBKa NEPUOIUYECKOrO 3aKkoHa. Ilepuonuueckas cuctema XUMHYECKUX
AJIEMEHTOB, Kak rpaduieckoe 0ToOpakeHHe MepruoanYecKoro 3akoHa. CTpykTypa
nepuoauyeckor Tadmuiel. [leproasl (Oombinre U Mainbie) W rpynnbl (TJIaBHBIE U
oOOYHEIE).

3nauenue nepuoouuecKo20 3aKOHA U NEPUOOUYECKOU CUCHEMbl XUMUUECKUX
anemenmos JI.H. Menoeneesa ona ¢hopmupoeanus ecmecmeeHHOHAYUHOU
KapmuHsl Mupa.

[IporHocTuyeckas cujla U 3HAYEHUE MEPUOIUYECKOr0 3aKOHA U MEPUOIUYECKOU
CUCTEMBbl. 3HAUEHHE MEPUOAMYECKOrO0 3aKOHA U MEPHOJUYECKON CHUCTEMBI
xumuueckux snmemeHToB Jl. M. MenneneeBa i pa3BUTHS HAyKW U MMOHUMAaHUS
XUMHYECKON KapTHUHBI MUPA.

bnazopoonwie zazwoi. bimaropogHble Ta3pl, NpUYMHA HMX CYLIECTBOBAHUSA B
aTOMapHOM COCTOSIHUH. [IpumeHeHue 61aropoIHbIX ra30B.

Honnaa xumuueckasn ceazp. Vlonsl n ux xnaccupukanus: mo 3apsaay (aHUOHBI U
KaTHOHBI), 110 COCTaBY (MPOCThIE U clIokKHbIE). CxeMa 00pa3oBaHUs MOHHOU CBS3U.
HNoHHbIE KpUCTATUIMYECKUE PELIETKU. XJIOPUT HATPUS — TUIIMYHBIN MPEICTABUTEID
COEAMHEHUI C HOHHBIM THIIOM CBSI3H.

Koeanenmnana xumuueckan céa3zp. KoBaneHTHas CBS3b KaK CBS3b, BO3HUKAIOIIAS
3a cuer oOpa3oBaHMsi OOIIMX OJJEKTPOHHBIX TAP TyTeM MEPEKPHIBAaHUS
ANIEKTPOHHBIX opOuTaneit. KparHocTh koBasieHTHOM cBsi3u. OOMEHHbIE U JJOHOPHO-
aKIENITOPHBIC MEXaHU3MbI oOpa3zoBaHus KOBQJICHTHOM CBSI3U.
OnekrpoorpuniatenbHocTh (D0). Krnaccudukarnus koBaleHTHBIX cBs3eid: mo D0
(monstpHast U HemoJsipHas). Jumonu.

Memannwt u cnnaevl. Memannuueckasa xumuyeckas céa3p. OOME puzNUECKUe
CBOMCTBAa METANIOB: AJIEKTPOIPOBOJHOCTh, MPOYHOCTh, TEIUIONPOBOIHOCTD,
METaJUTMYECKui OJ1ecK, macTuaHoCTh. CIiiaBel uepHbIe U 1IBeTHBIE. CTajb, YyTyH.
Jlatrynp,  OpoH3a,  Menbxuop.  Merauimueckas — CBSi3b.  3aBUCHUMOCTH
ANEKTPONPOBOIHOCTU METAIJIOB OT TEMIIEPATYPHI.

Monexynapuo-kunemuueckas meopus. OCHOBHBIE TOJOXKEHHUS MOJEKYISIPHO-
KHHETUYECKOW Teopuu. MaeanbHblil ra3. YpaBHEHHE COCTOSHUS UACAIBHOTO rasa.



Aepezammuvle cocmoanun eeujecma. 1'a3000pazHoe cocTossHUE. 3aKOH ABOTaJIpo U
ciencrtBus w3 Hero. MossipHbelii 00beM razoB npu H.y. JKugkoe cocrosiHue
BelecTB. TekydecTts. TBepaoe cocrosiHue BemecTBa. Kpuctammmueckne pemeTku
Pa3HbBIX THUIIOB JUIsl TBEPAOro COCTOsIHUSA BewlecTBa. IloHsATHE O muiazMe. Beicoko-
Y HU3KOTEMIIEpaTypHas IJa3Mbl U UX IPUMEHEHHE. B3anMHbIE NTEpEX0Ibl MEXKIY
arperaTHbIMHU COCTOSIHUSIMH BEILIECTB.

Hpupoonwuit 2a3z. 1lpupoIHBIN ra3, €ro COCTaB M HAINPABJICHUS MCIOJIb30BAHUS B
KAaueCTBE TOIUIMBA U XUMUYECKOrO ChIpbsi. KoHnBepcusa metana. CUHTE3-Ta3 U €ro
UCIIOJIb30BAaHUE ISl MOJY4YEHUs CHHTETHMYECKOro O€H3MHAa U METaHoJIa.
[IpenenbHble W HeNpeaenbHbIe yIiieBoAOpoAbl. KauecTBeHHBIE peakuuu Ha
KpaTHY!O CBA3b. buoras.

/Kuoxkue eewecmea. Hegpmov. Hedth, ee coctaB, (usmyeckue cBoOWcTBa U
IPOUCXOXKJIEHHE. ODKOJIOTMYECKHE TIOCIHEACTBUSL pa3iauBa HePTH U CrocoObl
OOpHOBI C HUMH.

[TorryTHeIlt HedTsiHOM Ta3, ero coctaB. Ilpomeccel mnepepaboTku HEDTH:
pextudukanus u KpekuHr. [IpoaykTsl nepepaboTku HePTH U UX UCTIOJIB30BAHUE.
Teepooe cocmosanue eewecmea. /Kuokue kKpucmanavl. KpUCTaUIMYECKHE U
amop(ubie BemecTBa. [lpuzHaku u cBoiictBa amopdHocTH. OTHOCUTENBHOCTH
UCTUHBI B XxuMud. JKUJKHE KpPUCTAUIBI W HX MPUMEHEHHE B TEXHHKE.
OTHOCUTENIBPHOCTh UCTUHBI B OMOJIOTHH U (PU3UKE.

Knaccugpukauyusa neopezanuueckux eewjecme u ee OMHOCUMETbHOCHLb.
Knaccudukanusa npuponnbix BemiecTB. OpraHuyeckue ¢ HEOPraHUYECKUe
BenlectBa. M3omepus. Knaccupukauuss Heopranumdeckux BemectB. IIpocTsie
BEIIECTBA: METaJIbl, HEMETAIJIbI, OJaropoAnbie ra3bl. OTHOCUTEIBHOCTD JETIECHUS
IPOCTBIX BEMIECTB HA METAJJIBI M HEMETAJUIbl. AJIJIOTPONHS W €€ IPUYHUHBI.
CrnoxxHble BEILIECTBA: OKCHJbI, KUCJIOTbI, OCHOBaHUS, COJH. OTHOCUTEIBHOCTb
KJIACCU(DHUKALIMU CIIOKHBIX BEILECTB.

Knaccugpurkayusa opzanuueckux coeounenuii. OcCoOOEHHOCTU COCTaBa, CTPOCHUS U
CBOMCTB OpraHu4ecKux coeuHeHnd. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMUYECKOTO
ctpoenus A. bytneposa, @. Kekyne, A. Kynepa.

N3omepus, kak (QyHKUIMS XUMUYECKOTO CTPOEHUS HAa IPUMEpe STHUIOBOTO CIUPTA
U AUMeTHIoBoro s¢upa. [lpuunHel MHOr0OOpa3us OpraHuueCcKuX COSAMHEHH.
Knaccudukanusa opraHM4ecKUX COEIUHEHUH. YTJIEBOAOPOJbI: AJIKaHbl, AJIKEHbI,
AJKUHBI, aJKaJueHbl U apeHbl. Kilacchl OpraHUYecKUX COCIMHEHUN, MOJIEKYJIbI
KOTOPBIX cojiepKaT (YHKIMOHAIbHBIE TPYIIIbI: THIPOKCUIbHYIO0, KAPOOHUIIBHYIO,
KapOOKCWIIbHYI0, aMUHOTpynny. OTHOCUTENBHOCTh [JE€JIEHUS OpPraHuyYeCcKHUX
COCAMHEHNI Ha KJIACCHI.

Ilonumepoi. OCHOBHBIE TOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUM:
MOHOMEp, MOJUMEpP, DJIEMEHTAPHOE 3BEHO, CTENEHb mnojaumepusauuu. CrocoObl
NOJIyYEHHS] TOJIMMEPOB: PEAKUUH MOJUMEPU3ALMH W  TOJUKOHJEHCALUH.
Bbuononumeps! 1 ux OUoNOruyecKas poJb.

[Inactmaccel. Tepmorutactel M peakTtomactel. lIpencraBuTenu IlacTMacc H
oOnactu ux npuMmeHeHus. BonokHa. [IpupoaHbie (3KHBOTHOTO M PAacTUTEIBHOIO
IPOUCXOXKJICHHUS) U XMUMHYECKHE (MCKYCCTBEHHBIE W CHHTETHMYECKHE) BOJIOKHA.



[IpencraBuTenn BOJOKOH © obOnacTu uWX MpuMeHeHus. Heopranuwyeckue
MOJIMMEPHI, KaK BEIIECTBa aTOMHOU CTPYKTYPHI.

Cmecu, ux cocmag u cnocoovt pazoenenusn. lloHsTHE O CMECH, KaK CHUCTEME
COCTOSIIIEH W3 Pa3IMYHBIX XHMHUYECKUX BemecTB. Kiaccudukamuss cmecedd 1o
BU3YaJbHBIM TMpPU3HAKaM (FOMO- W TETEpPOreHHbIE CMECH) U [0 arperaTHoOMy
COCTOSIHUIO (TBEpbIC, )KUJIKUE U razoo0pa3Hbie cmecu). CocTaB cMecei: MmaccoBas
u oObemHas JoiM KoMmIOHeHTa cMecH. CIocoObl pa3/ICICHUs CMECCH.
Jlucnepcuvie cucmemsl. llonstue nucnepcHor cucreme. Kriaccudukamms
JIMCTIEPCHBIX CHUCTEM MO pa3MepaM JUCIEPCHON (a3bl U arperaTHOMY COCTOSIHUIO
JMCTIEPCUOHHOW Cpelibl U AucIepcHOM (a3pl. 3HAUYEHHE AUCIEPCHBIX CUCTEM B
npupoJie, POMBIIIJIEHHOCTH u MMOBCETHEBHOM  JKMU3HU  YEJIOBEKa.
I'pyboaucnepcHbie cUCTEMBbl M HMX KiIaccHUpUKalus (CyCIEeH3UH, 3MYJIbCUH,
a’po3onu). llpumeHeHne 3TUX CUCTEM B TEXHUKE U ObITy. TOHKOAMCHEPCHBIE
(KOIJIONIHBIE) CHUCTeMBI, WX Kiaccudukamus (3omu u renu). Koarymsmus.
Cunepesuc.

Jlemoncmpayuu.

Buneodparmentsr u ¢dotorpadhuu mo Teme: HEOHOBas peKjamMa M aproHOBOU
CBapKOHM, Jaupwkabieil ¥  BO3AYIIHBIX IIAPOB, 3AMOJIHEHHBIX  TEIUEM,
O0aJIbHEOJIOTUYECKUE PAJIOHOBBIE BaHHBI. Paznuunble QOpMBI MEPUOAMYECKON
cucteMbl xumuueckux anemeHToB J[.M.MennaeneeBa. [loptpets: JI. Byaboapana,
JI. Hunbcona, K. Bunknepa, A. BytiepoBa, ®.Kekyne, A. Kynepa. Mopenu
KPUCTAINIMYECKUX PEUIETOK: XJIOpUIa HATpHs, MOJa, YIJIEKUCIIOro rasa, ajimasa,
rpaduta. OOpa3ibl MHUHEPAJIOB U BEIIECTB C HOHHBIM THUIIOM CBSA3U (OKCH[A
KaJIbIUS, PA3JIUYHBIX COJIEH, TBEPIBIX IIEIOUYEH, TajnTa, KalabllUTa); BEHIECTB C
KOBAJICHTHBIM TUIIOM XUMUYECKOU CBSI3H.

Komneknuu: MeTamioB, CIiaBoB; BEUIECTB U MaTEPUAJIOB, MOJy4YaeMbIX Ha OCHOBE
OPUPOAHOrO ra3a; He()Th M HPOAYKTHI €€ MepepaboTKH; aMOP(HBIX BEILIECTB U
MaTEpHaJIOB; MPUOOPOB HA OCHOBE KHUJIKUX KPUCTAILIOB; MPOCTHIX M CIIOKHBIX
BEILIECTB; IUIACTMACC, BOJIOKOH, HEOPraHWYECKUX IOJMMEPOB (MHUHEPAIOB U
TOPHBIX TIOPOJ); OPTaHUYECKUX coenuHeHwW. Juddy3us AYMUCTHIX BEMIECTB C
ropsiliedl JaMIOYKH HakaluBaHus W aud@ys3us nepMaHraHaTa Kajusg WIA
cynbdara meau (I1) B Boze.

[IpubGopsl Ha OCHOBE HHU3BKOTEMIIEPATYpHOM TUIa3Mbl (Ta30BbIE  JIa3ephl,
MJ1a3MEHHbIE TAaHEIU TEJIEBU30POB U T.1.)

[lapoctepkHeBbie M OOBEMHBIE MOJEIU MOJIEKYJ TMEpPBbIX MpeACTaBUTENICH
pelenbHbIX YTIEeBOOPONOB, CTpykTyp Oenka u JIHK. dusudeckue cBoicTBa
ra3oo0pa3HpIX (MpomaH-OyTaHOBass CMECh B 3aXKUTAJKE), XUAKUX (OCH3WH) U
TBepAbIX (MapaduH) aqKaHOB: arperaTHOE COCTOSIHUE, PACTBOPUMOCTD B BOJIE.
I'openne mnpoman-OyraHoBoil cmecu (3axuraika). OTHOIICHUE TPEACTbHBIX U
HEMpeJETbHBIX YTIEBOJOPOJOB K PAcTBOPY NE€pMaHraHata Kajaus U OpOMHOU
Bojie. OOpa3zoBanue HE(DTIHOM TUICHKHA HAa ITOBEPXHOCTH BOJIBI.

OO6Hapy»>xeHue HenpeneNbHbIX COSAMHEHUHN B )KUAKUX HEPTEIPOIYKTaX.
[Tonyuenne mmactuueckoi cepsl. llomydenue Oenoro Qocdopa. IlomyueHue
JUCTWITMPOBAHHOM  BoAbl. (OYMCTKa CMECHM KPHUCTAUIOB JUXpoMara H
nepmaHranara kanus. OOpasibl pa3iIMYHBIX JAUCHEPCHBIX CHUCTEM: 3MYJIbCUH,



CYCHEH3UH, a’po30JM, renu WU 301u. [loydeHue KOJIJIOMIHOIO pacTBOpa W3
xyopuna xenesa (I). Koarynsuus nonyyennoro pactsopa. Db dext Tunmans.
Jlabopamopnvie onvimel. 1. KOHCTpyHpoBaHHE NEPUOIUUECKON TaOIHIIBI
XUMUYECKUX JJIEMEHTOB C HCIOJIb30BaHHEM KapTouek. 2. (O3HaKOMIIEHHE C
KOJUIEKIIUSIMUA METAJIJIOB U CIJIAaBOB. 3. BpoyHOBCKOE ABMKEHUE YACTHUIL TYIIN WIH
[BETOUHOM TbUIbIBI B Boje. 4. IlpoBepka mpuOopa s MOJydeHHUs Ta30B Ha
FEPMETUYHOCTh. 5. VYBeNWYeHUE [aBJICHUS KUJIKOCTH NIpPU €€ CKaThuu. 6.
CpaBHeHUE KoJeOaTeNbHbIX JTBUKEHUN MOJIEKYJ BOJIbI U Jiblia ¢ nomoinbio CBY.
/. BpimapuBaHue pacTtBopa NOBapeHHOW coiu. DunbTpoBaHUE TreTepOreHHON
cMecu. OTcTanBaHue, KaK Coco0 pa3/iesieHus CMecel IeKaHTAIMel U ¢ MOMOIIbIO
JNEIUTETbHOM BOPOHKU. 8. O3HAKOMIJIEHUE C JUCIIEPCHBIMH CUCTEMAMHU
llpakmuueckasa paboma Ne [. W3ydenue Qororpaduii TPEKOB 3apsHKEHHBIX
YacTHll.

Ilpaxmuueckas paboma Ne 2. TlomydeHue, coOupaHue 1 pacrio3HaBaHUE Ta30B.

Tema 3. Xumuueckue peakuuu (13 4)

Xumuueckue peakuuu u ux kKraccuukayus. XUMUUYECKHE PEAKIUU WIH
XUMHUYECKUE SIBJICHUSA, WX OTIWYUS OT (Qu3nyueckux sipineHud. Peaknum 6e3
M3MEHEHUSA COCTaBa BEIIECTB: AJUIOTPONU3AIMUA W HM30MEpu3aluu. Peakuuu,
UIyLIIME€ C U3MEHCHUEM YHCJIAa M COCTaBa BEIIECTB: COCAMHEHUS, Pa3lI0XKECHUS,
3amernenusi, oomeHa. Peakiuu, npoTexaronue ¢ BbIJICICHUEM WU TOTJIONEHUEM
TEIUIOTHI: 3K30- M HHAOTepMUYecKkue.  Jlpyrue mnpuszHaku KiacCUPUKALMU
XUMHUYECKUX peakluil Ha mnpumepe cuHre3a okcuaa cepbl (VI): n3meHeHue
CTENeHed OKHUCJICHHUS DJIEMEHTOB, OOpa3ylolIuX  BEIIECTBA, HCIOIb30BAHHE
KaTaJIMn3aTopa, arperaTHOE COCTOSIHUE BEILIECTB, HAIIPABJIEHUE MTPOLECCOB.
Ckopocmv xumuueckou peakyuu. IIoHsITHE O CKOPOCTH XMMHYECKOW PEAKLUU.
['oMoreHHble W TETEPOrE€HHbIC PpPEaKIUU. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKkuuu OT MPUPOJbl PEATUPYIONIUX BEIIECTB, UX KOHIIEHTpPaUUU. 3aBHUCUMOCTh
CKOpOCTH peakuuu ot TtemnepaTrypbl. [lpaBuno Bant-T'odda. 3aBucumocts
CKOPOCTH pEAaKIMU OT IUIOMIAJN COMPUKOCHOBEHUS BEUIECTB M HAJIUYUA
KaTajau3aTopa.

Oopamumocmev xumuueckux peaxyuii. HeoOpatumbie U 0OpaTUMbIE peEaKLUU.
CocTosiHrEe XMMUYECKOT0 pPaBHOBECHUS JIJII OOPATUMBIX PEaKIUi.

[Mpuamun  Jle-lllatense. CmenieHre XWUMHYECKOTO PABHOBECHS OOpaTHUMBIX
peakuuii B XMMUYE€CKOM IIPOU3BOJICTBE HA TPUMEPE CUHTE3a aMMHAKA.
Oxucaumenvho-eoccmanosumenvhwvie peakyuu (OBP). Inekmponus3.

CremeHp OKHUCIICHHS W ee ompeneneHue mo ¢gopmyne coenuneHus. [lorstue o6
OBP. Oxucinurensb 1 BOCCTAHOBHUTEIb, OKMCIIEHUE U BOCCTAHOBIICHUE.
DJIEKTPOJIU3 PACIJIABOB U PACTBOPOB HA NMIPUMEPE XJIOPUIa HATPHUSI.
DIIEKTPOJIUTHYECKOE TIOJIYyUYEHUE aATOMUHUSL. [IpakTHueckoe NPUMEHEHUE
AIEKTPOJIN3a. ['anpBaHONIACTHKA U TaJIbBAHOCTETHSL.

Xumuueckue uCMOYHUKU MOKA. 1'anbBaHWYECKUE DJIEMEHThI Ha MpPUMEpE
anemeHTa Janudnsa-AkoOu, UX yCTPOWCTBO W NPHUHIMI JEUCTBHS. Y CTPOHCTBO
OaTapeiiku Ha MpUMEpPE CYXOro MICTIOYHOTO 3JIEMEHTAa. Y CTPOMCTBO CBHHIIOBOTO
akkymyJsitopa. ["anbBaHu3anus u 31eKTpodopes.



Qu3uka Ha cayxycoe uenogeka. AHTPOIIOMETPHUS: MU3MEPEHUE JJIMHBI M MacChl
Tejaa, CIHUPOMETPUS W KU3HEHHAs CMKOCTh JICTKUX. TeIUIOBbIE W3MEpPCHUS H
Teriorepanus. V3Mepenne apTepruanbHOro NaBieHus. [ MIEpPTOHUS U TUTIOTOHUS.

VibTpa3ByKoBas JUArHOCTUKA W Teparus. DJIeKTpOTEpaIus. JlazepHas
Teparus. MarHuTHBIM pPE30HAHC M PEHTTeHoaAuarHoctuka. Mdmrooporpadusi.
Tomorpadus

Jlemoncmpayuu.

[Tonyuenne 6enoro pocdopa. 'openue docdhopa u pacrBoperue okcuaa pocdopa
(V) B Boge. Tlonyuenue u pasnoxenue ruapokcuaa meau (I1). Bzaumoperictue
xene3a ¢ pacTBopoM cyibdarta mMeau (II). OnbIThl, WUTFOCTPUPYIOLIUE MPABUIIO
bepromne — obpa3oBaHue ocajaka, raza WM CIa00r0 AJIEKTPOIHUTA.3aBHCUMOCTD
CKOpPOCTH pEaKUUU OT NPUPOJBI BEIIECTB HA PUMEPE B3aUMOAECHCTBUS paCTBOPOB
pPa3JIMUHBIX KUCJIOT OJMHAKOBOW KOHIICHTpPAlMU C OJWMHAKOBBIMH TIpaHylaMu
MHKa W B3aMMOJICVCTBHUE OJIMHAKOBBIX KYCOYKOB MAarHWs, LIMHKAa U JKelie3a C
COJIAHOM KHCJIOTOM. B3anmmopjeincTBue pacTtBopa CEpPHOM KHUCIOTHI C PaCTBOpPaMH
TUOCYNb(aTa HATpPUsl pa3IMYHOM KOHIEHTpauuu. B3aumoneicTBue pacTBOPOB
CEPHOMU KHUCIIOTHI M TUOCYJIb(aTa HATPUs TP PA3TUIHBIX TEMIIEpaTypax.
OOparumble peakliid Ha MOpuMepe TnoiaydeHus ponaanunga xenesa (L) u
HAOJIOACHUS 32 CMEIICHUEM PAaBHOBECHS MO MHTEHCHUBHOCTU OKPAacKd MPOIYKTa
peaKkuu Mpy U3MEHEHUH KOHIEHTPAIIMKU PEareHTOB U MPOyKTOB.

I'openune cepsl, kak OBP. Mogens snekrponuszepa. Mogenb 31eKTPOIN3HON
BaHHBI ISl TOJYYEHUS aATIOMHUHUSL. Komnekust Garapeek. CBHUHIIOBBIN
akkymyssitop.  Poctomerp, MEIUIMHCKHE BEChl, CIOUPOMETP, PTYTHBIA U
AJEKTPOHHBIA TEPMOMETPBI, TOHOMETPHI PA3JIMYHBIX BUJIOB, JJa3€pHAs yKa3Ka.
BuneodparmeHTsl u cnaibl 1o TeMe.

Jlabopamophvie onvimei. 1. Bnusinue Temneparypbl Ha CKOPOCTh PeaklUuyd OKCUAA
menu (IT) ¢ cepnoit kucnotoil. PaznoxkeHue nepokcuaa BOJOPOAA C MOMOIIBIO
okcuaa Mapranma (1V) , a Takke Karanassl ceiporo kaprodens. 2. BeitecHeHue
Meau u3 pactBopa cynbdara meau (I1) sxene3om.

lIpakmuueckas paboma Ne3. 3yueHre XUMUYECKUX PEAKIIUH.

Ilpaxmuueckasa paboma Ne 4.  Coopka 2anb8aHuuecKoeo 21eMeHma U UCnblmanue
€20 Oelicmaus.

Tema 4. 3n0poBbe (224).

Cucmemamuueckoe no0x3ceHue 4el08eKa 6 MUpPe HCUBOMHDbIX.

buonoruueckas kinaccuduxanus denoBeka. [IpsMOXoXKIeHHE W €ro BIMSHUE HA
CKeJIeT 4yesoBeka. Pyka — oprad u npoaykT Tpyaa. Pa3BuTue yepena v TOJIOBHOTO
Mo3ra uyesioBeka. llepBass u BTOpas CUTHaJIbHBIE CHUCTEMbl. buoconuanbHas
pUPOJIa YeIoBeKa.

I'enemuka uenogeka u memoowt ee uzy4eHus.

OCHOBHBIC TIOHSTHS TE€HETHUKHU: HACJEJICTBEHHOCTh, HW3MEHUYMBOCTb, TI€H,
XpPOMOCOMBI, MYTalluk, TE€HOM, TEHOTHUIl, (QEHOTHUI, JOMUHUPYIOIINE U
pelieccuBHbIE MpU3HAaKU. ['eHOM dYenoBeka u ero pacmudponka. [IpakTuueckoe
3HAYEHUE M3YUYCHHS] T€HOMa 4YesioBeKa. MeTOobl M3yYeHUsI T€HETUKU YEJIOBEKa:



reHeaJOruueCKUi, OJIM3HEIOBBIMN, LIMTOT€HETUYECKUIA. I'eneTnueckue
(HacieACTBEHHbIC) 3a00JIeBaHUS YEIIOBEKA.

Quszuka uenosexka. Ckener ¢ TOYKU 3peHUS (PU3UYECKOTO TOHSATHUS O pbhluare.
KpoBooOpamienrie B cBeTe  THAPOJWHAMUKH: TYJIbC, KPOBSHOE JIaBJICHUE.
Huddyzus, kak ocHOBa GOpMUPOBAHUS MEPBUYHON U BTOPUYHON MOYM B MOYKAX,
a Takke razooOMeHa B TKaHAX U JIETKUX. TepMOperyisius ¢ MOMOIIbI0 KOXHU
OyTEM TEIUIONPOBOJAHOCTH, KOHBEKLHMH, W3Iy4eHUSI U KCHAPEHUS BOJIBI.
DneKkTpoAMHaAMHUYECcKass TMPUPOJa Tepeladyd HEPBHBIX HUMYJbCOB. OnTuueckas
cucTema 3peHus. AKyCTHUYecKasi CUCTeMa Ciiyxa U ToJIocoo0pa3oBaHue.

Xumusn uenoseka. XuMAYECKHUI COCTAB TEJIA YEJIOBEKA: AJIEMEHTHI U BEILIECTBA, UX
knaccudukanus U 3HaueHue. Boma, ee ¢ynkiuu. Boansiii 6anaHc B opraHusme
yesioBeka. MuHepalibHbIE BELIECTBA U UX POJib B KU3HEIAEATEILHOCTH OpraHu3Ma
yejioBeka. 3a00JieBaHUSs, CBSI3aHHBIE C HEAOCTATKOM WM M30BITKOM HEKOTOPBIX
XUMUYECKUX 3JIEMEHTOB B OpraHU3Me YEJI0BEKa.

Bumamunwi. Victopusi OTKpbHITHS BUTaMUHOB. BuTamuHbl, Kak OHOJOTHYECKH
AKTUBHBIC BEIIECTBA. bone3nu, BBI3BaHHBIE HEAOCTATKOM WU H30BITKOM
BUTAMUHOB: aBUTAMUHO3bI, THIIOBUTAMUHO3bI, TUTIEPBUTAMUHO3HI.

CyTouHast mOTpeOHOCTh YeJIOBEKa B BUTAMUHAX M X OCHOBHBIC (DYHKIIHH.
Knaccuduxanuss BuramuHoB. BojgopacTBopuMble BUTaMHUHBI Ha TPUMEpE
ButamuHa C. XKupopacTBoprMble BUTAMUHBI Ha IPUMEPE BUTAMUHA A.

T'opmonui.

HepBHas u rymopasnbHas peryJssiliiy MpoIecCOB >KU3HEAEATEIbHOCTH OPraHU3Ma.
["'opMoOHBI, Kak TPOJTYKTHI, BbIpaOaThIBa€MbI€ KeJe3aMU BHYTPEHHEW CEKPEIIUU.
Knaccudukainus TOpMOHOB MO 3Kele3aM, KOTOpPhIE WX MPOAYIUPYIOT U IO
xumMudeckoil npupone. ColicTBa ropMOHOB. MHCYyNMH, Kak TOpMOH O€IKOBOM
OpUPOJbl.  AJpeHaTnH, Kak TOPMOH aMHUHOKHUCIOTHOM npupoabl.  CTepouiHbIe
TOPMOHBI Ha TpUMEpe MOJIOBBIX.  ['mmep- u runodyHKUUs Kejie3 BHYTPEHHEH
CEKpELIUH.

Jlexkapcmea. KpaTkue cBefeHUS O 3apOXKJICHUM M Pa3BUTUU  (HapMaKOJIOTHH.
Knaccudukarus nekapCTBEHHBIX CPEACTB 10 arperaTHOMY COCTOSHHIO: KUIKUE
(pacTBOpBI, HACTOU, OTBAPbl, MUKCTYpPbI, 3MYJIbCUHU, CYCIIEH3UU U Ap.), TBEPJbIE
(mopoiku, TabJleTKH, MU0, Karcyibl), MATKHE (Ma3u, JTUHUMEHTHI, MaCThI,
CBeud). AJIKAJIOUJIBI. Bakuunsi. XUMHOTEPANIEBTUUECKUE TMPEenaparhl.
AHTHOMOTHUKH. Hapkotnueckue npenaparsl. HapkomaHusi U ee mocliie/iCTBUSL.
OnTuMaIbHBIN PEeKUM MTPUMEHEHUS JIEKAPCTBEHHBIX MTPENapaToB.

300poswlit 0opa3 yncuznu. Ouzndyeckue 3710poBbe U ero kpurepuu. llcuxuueckoe
30pOBbE U €ro Kpurepur. HpaBCTBEHHOE 370pOBbE M €ro Kputrepuu. Tpu
OCHOBHBIE€ COCTABJISIIOIIUE 30POBOTO 00pa3a »KU3HHU: PEXUM JHS, MPABHIBHOE
nuTanue, (pu3nyeckas akTUBHOCTh U 3aHSATHE CIOpTOM. DaKTOphI, BIUSAIONIUE HA
3I0pOBbE 4YEJOBEKAa: OKpyXKarolas cpenaa, npoduiakTuueckas BaKIMHAIUA,
CTPECCHI, BPEJHbIE MPUBBIYKU. AJIKOTOJIU3M U €ro nocieacTBus. Hapkomanus u
€€ TOCIIE/ICTBUSI.

Qu3uka Ha cayxcde 300po6ba uenoeeka. AHTPONIOMETPUS: U3MEPEHUE JJIMHBI U
Macchl TeJa, CIUPOMETPUS U )KU3HEHHAs! EMKOCTh JIETKUX. TEeIIOBbIE U3MEPEHUS U
Teriorepanus. M3MmepeHue apTepralibHOTO JaBieHUs. [ UepTOHUS U TUTIOTOHUSI.



VYapTpa3ByKkoBas JUArHOCTUKA W Tepamnus. Dnekrporepanus. JlazepHas Teparnus.
MarsuTHbIN pe30HaHC U peHTreHoArnarnoctuka. @arooporpadus. Tomorpadus
Coepemennvie meOuyUHCKUe MexHo102UlU

300posve uenoseka: cucmemuulii no0xod. Hopmanvhas gusuonocus uenogexa.
Ocobennocmu YyHKYUOHUPOBAHUSL ObIXAMENLHOU, KPDOBEHOCHOU U OpY2UX cucmem
opeanuzma. Quzuonocuyeckue NOKA3amenu OPeanu3Ma 4eio8exa U ux HOpMaibHoe
3Hauenue. Meouyunckue mexHono2uu OUa2HOCmMuKy 3abonesanui. Bozmoocnocmu
U nepCneKmuebl Memooos NPOQUIAKMUKY, MEPANUU U 60CCMAHOBNEHUS
opeanuzma. I1o0xo0wl k nosvlulenuro 3¢hpexmusHocmu cucmembl
30paooxXpameHusl.

Hngpexkyuonnvie 3ab601e6anusn u ux npoguiaxmuka

HUngexyuonnvie 3abonesanus u ux 6030youmenu. Cnocobwt nepedayiu
UHGDEeKYUOHHBIX 3aD0NEBAHUL U COYUATbHBIE PaKMOPbL, CNOCOOCMEYIOUUE UX
pacnpocmpanenuro. Mmmynnas cucmema u npunyunst ee pabomsi. Ocobennocmu
DYHKYUOHUPOBAHUA UMMYHUMeMA ) paA3HbIX epynn HaceneHus. Cnocodul
npoghunaxmuku uH@pexyuounvix 3abonresanuil. Baxyunayus. Hanpaenennocmo
MeOUYUHCKUX npenapamos 0jist 60pbobl ¢ UHDEKYUOHHBIMU 3A00IE8AHUAMU.
IIpobaema pazsumus ycmouuusocmu 8030youmereil 3a001e8aHull.
Meswcoynapoonvle npoepammsl no 6opbbe ¢ UHDEKYUOHHBIMU 3A00NeBAHUIMU.
Hayka o npaeunvnom numanuu

Memabonusm, kak obmen ewyecmeom u dIHepeueti Ha ypoeHe Op2aHU3MA.
Ipunyunsl pynxyuonuposanus nuwjesapumenvuou cucmemol. Kavecmeo
NPOOYKMO8 NUMAHUS C MOYKU 3PEHUs. IHEPLeMUYeCKOU YeHHOCMU U COOePHCAHUSL
NOJIe3HbIX U 8PEOHbIX 8ewecms 3Hauenue coOanNancupo8aHHo2o0 NUMaHus 0
nooodepaicanusi 300posvsi. Iluwesvle 00b6asKu: noiesnvie ceoUCmMea u N0OOYHbIE
aghgexmol ux ucnonvzosanus. Juemi u 0COOEHHOCU UX NPUMEHEHUSL.

Jlemoncmpayuu. Tabnuiel, BumeopparMeHTsl W ciaiael mo Teme: Ckener
yenoBeka. Mynsik «Topc yenoseka». Moaens monekynsl JJHK. Monenu rnasa,
yXa, MOYKU, HEPBHOM CUCTEeMbI 4esioBeka, Koxu. Ckener yenoBeka. M3mepenue
MyJIbCa, TABJICHUS, OCTPOTHI 3pEHUSI, TEMIIEPATYPHI TEJA.

Komnekun: BUTAMUHHBIX  MIpemapaToB, MEIUIMHCKUX TOPMOHAIBbHBIX
npenapaToB, JEKApCTBEHHbIX (GOPM  pPa3IMYHOrO arperarHoro  COCTOSIHUS,
JICKapCTBEHHBIX  (OpPM  pa3NMYHOTO CIEKTpa JelcTBus. buyperoBas u
KCaHTOINPOTEUHOBAS PEAKIMU JJIs Tipenapara uHcyJuHa. [lopTpeTsl BbIIarOIIUXCS
YUYEHBIX, BHECIIMX 3HAYUTEIbHBIM KJIaq B (HapMaKoJIOTHIO. Poctromerp,
MEJIMIIUHCKAE BECHI, CIHPOMETP, PTYTHBIA H DBJICKTPOHHBIA TEPMOMETPHI,
TOHOMETPBI PA3JIMYHBIX BUJIOB, Ja3€pHAs YKa3Ka

JlabopamopHvie onvimoi.

1. 3yyeHne MHCTPYKIMU MO NPUMEHEHUIO ANTEYHBIX MPENapaToB BUTAMHUHOB.
Omnpenenenune pH pactBopa Butamuna C. 2. Onpenenenue pH cpenbl pactBopa
acrupuHa

llpakxmuueckasn paboma Ne 5. Hccnedosanue nponopyuoHaibHOCmu
co0OCMBEeHH020 payuoHa NUMAHUs, NPOBEPKA COOMBEMCMBUS MACCHL Meld
803PACMHOU HOPME.



Ipaxmuueckasa paboma Ne 6. Hnmepnpemayus pe3yibmamos obujeco aHaiusa
KpOBU U MOYU.

llpakxmuueckas paboma Ne 7. OueHKa UHIUBUAYAJTBHOTO YPOBHS 3JI0POBbSI.
Ilpaxmuueckasa paboma Ne 8. OnieHKa OGMOIOTUUECKOTO BO3pacTa

Tema 5. CoBpeMeHHOe ecTeCTBO3HAHUE HA CJIY:KOe YesoBeKa (22 4)
Onemenmapuvt au nemenmapuvle uacmuywvt? Ilonstne o (PuU3NKE BBHICOKHX
SHEPTrur. JIMHEWHBIA YCKOPUTEND SJIEMEHTAPHBIX YACTHI, AIPOHHBIA KOJUIANAED.
Jlenenue aTOMHOIO sijipa: MPOTOHBI, HEUTPOHbI. DyHIAaAMEHTAJIbHBIC YACTHUIIBL:
nentoHsl ¥ KkBapku. DotoHbl. bo30HBI. AHTUYACTHIIBI.

bonavwoii aopounstii konnaitdep. MOHTaX U yCTAaHOBKA OOJBIIOTO aIPOHHOTO
kojutamaepa. [lpunoun neucrBus kosanzaepa. IIpoucxoxneHune maccel. bo3oH
Xwurrca. [Ipoucxoxaenne BeeneHHOW. AHTUMUD.

DHepzemuka u Inepzocoepesricenue

IIpobnemvl sHepeoobecneyenus: HaYUOHAIbHbIE, PeCUOHATbHbBIE, TOKATbHYIE.
3akonwvl coxpanenus maccol u dnepauu. Ilpakmuyeckoe npumenenue 3aKo0Ho08
coxpanenus. Buowi snepauu. Cesa3b maccol u snepauu. Inekmposnepausi u cnocoowl
ee nonyyenus [1onydeHne 3JIeKTPUUYECKOr0 TOKA C MOMOILBIO AJIEKTPOreHEPATOpa.
Hetpanunmonnas suepretuka. Tennosgole u cudposnekmpocmanyuy. OCHOBHbBIC
MOHSITHUSI aTOMHOM HEPreTUKU. PagnoakTUBHOCTh. flepHble peakiuu. ATOMHas
cTaHius U npuHIUN ee padotel. ADC Ha ObICTpPBHIX HeWTpoHaX. PannonsoromnHsie
tepMoaniekTpuueckue reaeparopsbl (PUTEI'm), npuniun ux aeiicteus. Obnactu
MPUMEHEHUSI aTOMHOM SHEPIETUKU. fHO0epHas dHepeemurka u nepcneKkmuenbl ee
ucnonv3osanus. Inepeonompebienue u 3HepeoIPhekmusHocme.
Ilpooosonscmeennasn npoonema u nymu ee pewrenusn. I'eorpadus roioaa u ero
npudynHbl. OCHOBHBIE HaIlpaBiieHUs B perieHuun [IpogoBoIbCTBEHHON MPOOIIEMBI:

- HCMOJIb30BAaHUE XWMHUYECKUX BEHIECTB (yA0OpEHHMs, PEryJsiTOpbl PpoOCTpa,
(hepOMOHBI, TECTUIIHIBI, PETICTUICHTHI);

- CO3/1aHUE€ HCKYCCTBEHHBIX IPOJYKTOB TMHUTAHUS; - METOABl CO3JaHUs
BBICOKOIIPOU3BOIUTEIILHBIX COPTOB PACTEHUIN U OPOJ] ’KUBOTHBIX.

OcHogébl buomexno02uu

[ToHsiTHEe OMOTEXHOJIOTHH, KAaK MPOU3BOJAUTEILHON CHIIBI OOIIECTBA,
UCIIOIB3YIONIEH KUBbIE OPTaHU3Mbl U OMOJIOTMYECKUE MPOIECCHl B MPOU3BOJICTBE.
Tpu 5Tana cTaHOBJICHUS M Pa3BUTHS OMTEXHOJIOTHU: PAHHIS, HOBAas M HOBEHIIAs.
Tpaouyuonnas buomexnoniocus: nPou3B00CmME0 NPOOYKMo8 NUMaHusl,
nepepabomka omxo008. Monexynsapuas buomexnonocus. Cmpykmypa u (pyHKyus
Hykneunogvlx kuciom. Cunmes beaka. Knemounas unocenepus. I'ennas mepanusl.
Ipumenenue buomexnono2uu 8 30pagoOXpaHeHuU, CelbCKOM X035UCmee U oXpane
okpyacaroweti cpeowvl. I'ennas nrwxeHepus. ' eHHoMoIUPpUIIMPOBAHHbBIC
OpraHu3Mbl U TpacHCTeHHbIE TPoaAyKThl. Kiierounas unxxenepus. Knonuponanue.
OMOpHOHAIIbHBIE U CTBOJIOBBIE KJIETKU. bronornyeckas MH)XEHEpUs, KaK METO]]
UCIIOJIb30BAaHUSI MUKPOOPraHM3MOB B KauyeCTBE OMOPEAKTOPOB JIA MOJIYYCHUS
NPOMBINIJIEHHOW — NpoAyKiuu. (OCHOBHbIE  HANpaBICHUS  HCIOJIb30BaHUS
dbepMmeHTaTUBHBIX TporeccoB. MimmoOunm3oBanabie hepMeHThl. Mupogoti pbiHOK
ouomexnonozuu. [lepcnexmugvl pazgumus poccuticko2o ce2meHma.



Hanomexnonozuu u ux npunoscenue

Hanouacmuyer 6 s#cueou u Hedxcusou npupooe: pasmepvl, mMunvl CMpPYKMypbl,
@yHryuonanvras snavumocms. OcobeHHocmu u3u4ecKux u XUMuyeckux cotUCmas
nHanouacmuy. Camoopeanusayusi. MemooOvl noayuenus uanouacmuy. Memoouvl
usyuenusi Hanomamepuanos. Koncmpyuposanue mnanomamepuanos. Hoevie
MEexXHONI02UlY, CmpoAwUecss HA UCHOAb306AHUU HAHOYACMUY U Mamepuanos,
noayuaemvlx u3 Hux. IIoHATHE O HAHOTEXHOJIOTMH, KaK YIPaBISIEMOM CHHTE3€
MOJIEKYJISIDHBIX CTPYKTYp. JBa moaxoia B HAHOTEXHOJOTHM: «CBEPXY BHU3» U
«CHU3Y BBepx». MOJIeKyJSIpHBIM CUHTE3 U camocOopka. HaHockomuyeckoe
BbIpAllIMBAHUE KPUCTAUIOB M  TMOJUMEPU3UIIUS. YTJIEPOAHbIE HAHOTPYOKH.
CuHepreTtuka. Bausnue HaHOMeEXHOIO2UL HA paA3eumue mexHuKu. IKOA02UYecKull
acnexkm HAHOMexXHOI02UlL.

Qu3uxa u 6vim. HarpeBaTeiabHble U OCBETUTEIbHBIE PUOOPHI. PazHOBUIHOCTH
JaMIT: HaKaJMBaHUS, TAJIOT€HHbIE, TIOMUHECIIEHTHBIE, CBETOIUOIHBIE.
MuxkpoBosiHoBas neub (CBY-1ieus) v npuHIMN €€ paboThI.
Kunkokpuctamaudeckue 5KpaHbl M JUCIUIEH, WX YCTPOHCTBO. OJIEKTPOHHBIN
tepmomerp. JlomamHue poOoThl. Pamuomepenatumku W paaMONPUEMHUKH.
[IpuHIMOMaTbHOE YCTPOMCTBO TENEBU30pa W TeneBuaeHUs. CIyTHUKOBas W
COTOBAsI CBSI3b.

Xumua u 0vim. Morwmue U 4ucTAIME cpencrBa. IIOBEpXHOCTHO - aKTHUBHBIE
BemectBa (ITAB). OrbenuBarenu: XMMUYECKHE W ONTHYCCKHE. MHCEKTHUIUIBI -
cpenctBa sl OOpbObI ¢ HACEKOMBIMH. XHUMHUYECKHUE CpEJICTBA TUTHEHBI U
kocMeTuku. [IuieBsie 100aBKU, UX MAPKUPOBKA.

Cunepzemuka.

[lonsiThe O CHHEpPreTUKE M CaMOOpPraHW3allMd OTKPBITHIX cucteM. OOmue
NPUHIUIBI cCUHEpreTuku. Touka Oudypkanuu u aTTpakt. Pojib CUHEpPreTuKu IJis
U3YUYEHUsS]  OPUPOAHBIX U  COUMAIBHBIX  siBNeHU.  CTpyKTypupOBaHUE
MaTEpPUAIILHOTO MUPA U €r0 U3YUYEHHUE CIEIMATbHBIMU pa3enaMmu (PU3NKH.

dopMbI IBHKEHUS MAaTEPUH.

Ecmecmeo3nanue u uckyccmeo. 3010TO€ CEYEHHE U €ro HCMOJIb30BAHHE B
MPOU3BEICHUSAX APXUTEKTYPbI, )KUBOIMKCHU, CKYJIbOTYpbl. [lociegoBaTenbHOCTh
®uboHayyn, €€ TMNPUMEHEHHE B HCKyCcCTBE. PacmpocTpaHEHHOCTh IpaBHIIA
30JI0TOT0 CEYEHHs M TocliefoBaTeIbHOCTH (PUOOHAYYM B KUBOM MPUPOJIE.
buonuka u apxutektypa. B3anMonpoHUKHOBEHHE €CTECTBO3HAHUS U UCKYCCTBA.
Jlemoncmpayuu.

Tabnuupl, BuACoPparMeHTsl 1 Gororpaduu no Teme.

IToptpersr:  Ix. Yensuka, II. Xwurrca, JL.M. Jlenepmana, M. ®@apanen,
A.A.bekkepens, M. Ckinanosckas-Kropu, JI. Meiitaep, O. ['ann

Jlabopamophvie onvimol. 1. I3MepeHne napaMeTpoB KUCTH PYKH

llpakxmuueckas paboma Ne 9. Izyuenue aBieHUs dIEKTPOMATHUTHON UHAYKIUU.
Ilpaxmuueckaa paboma Ne [0. W3yueHue 305I0TOTO CEYCHHS HA PA3TUYHBIX
00BbeKTax.



YueOHo-Temarudecknid miaan(11x1.)

Tema KomnuectBo | KomnuectBo | KonmuecTBo
4acoB KOHTPOJBHBIX | TPAKTUYECKHUX
paboT paboT
1. TToBTopenue kypca 10 kmacca. 7 - -
2. Makpomup. Atom. Bemecta 34 1 2
3. XUMHYECKHE PEaKIIIH 13 1 3
4. 310poBBE 22 1 3
5. CoBpeMeHHOE €CTECTBO3HAHHWE Ha | 22 1
cnyk0e ydueraoBeka
6. Bkmag coBpeMeHHBIX Yy4YeHBIX B |4 2
dbopmupoanne EHKM
Bcero (34 yueOHbIX Heenn) 102 4 10

Tema 6. Bkiiaa coBpeMenHbIX yueHbIX B popmupoBanne EHKM (4 gaca)

N3yuenue Ouorpaduum COBpPEMEHHBIX POCCUUCKMX YyueHbIX. OIlleHKa BKiaza
COBpEMEHHBIX poccuiickux YyueHblx B (opmupoBanue EHKM. Ilocnegnue
OTKPBITHS B 00JIACTH €CTECTBEHHBIX HaYK.

11 kaacc.
Ne HaumenoBanne paznena u | KommuectBo | By yueOHOI AedTENbHOCTH YISHUKA [Inanupyemslie
mn | Tem 4acoB CPOKH/TIEPHOIBI
HA3Yy4YECHHUs
(Mecsil/4eTBepTh)
| IToBTOpenue kypca 10 7 CeHTs10pb
Kjacca
1 MHoroo6pa3ue 1 JlaBaTh omnpejiesieHus BaXKHEHIIINM
€CTECTBEHHOTO MHpa: TIOHSATHUSIM U 3aKOHOMEPHOCTSIM JIBHKCHHUS
Meramup, MakpoMHp, HEeOECHBIX Tell.
MHUKpPOMUP Xapakrepu3oBarh JuTochepy, ruapocdepy,
aTMocdepy.
[Ipennarats ciocoOb! 1 MOAETH HU3Y4EHHS
Mera-, MaKpo- 1 MUKPOMHPOB.
2-3 | buocdepa. YpoBHH 2 OmnwuceiBaTh 6uocdepy U ee TPaHUITHL.

OpraHu3aluy KU3HHA Ha
3emire

XapakTepu30BaTh XUMHIECKYIO
OpTaHM3aIHIO KIETKU U

Oononmorndeckue GyHKINH OSITKOB, KHUPOB,
YIJIEBOJIOB M HYKIEHHOBBIX KHCIIOT.
CpaBHUBATH KIETKH PACTEHHUH, ’KUBOTHBIX
u 6aKkTepuit.

CTpyKTypUpPOBaTh IKOJIOTUIECKHE
CHUCTEMBI.

XapakTepr30BaTh OCHOBHBIE TIOHSATHS
9KOJIOTUH: LIETIN MUTaHUsI, TUIIEBhIE
MTUPaMUIbI, SKOJIOTHYECKHE

(aKTophl — abMOTHYECKUE, OUOTHUECKHE




AHTPOIIOICHHLIC.

OCHOBHBIE MOJIOKEHUS
CUHTCTUYCCKOW TCOPHU
SBOJIIOLIUHA

OrnpenensTh BKIAJ OTIEIbHBIX
OMOJIOTMYECKHX HayK (IapBHHU3MA,
T€HETHKH, DKOJIOTHH) B CHHTETHYECKYIO
TEOPHIO IBOJIIOLHH:

XapakTepu3oBaTh OCHOBHBIC TIOJIOKCHUS
3TOM TEOpHUHU.

PasmuuaThs popMel ecTecTBEHHOTO 0TOOpA,
THITBI MyTaIli, a TAaKKe MaKpo- U
MHKPO3BOJIIOIHIO.

DJIEMEHTHI
TEPMOJIMHAMHUKH U
TEOPUH OTHOCHTEIBHOCTH

Xapakrepu3oBaTb TpH Hayala
TEPMOJANHAMUKHU U UX IPUMEHUMOCTb K
>KUBBIM CUCTEMaM.

Paznuuath NOHATHUS «IIPOCTPAHCTBO» U
«BpEMs» KaKk B

CBeTE KIaccuueckoi MexaHuku HeroToHa,
tak U B cBeTe CTO n OTO DiiHimTeliHa.

KonrpounsHast padora Nel
«IToBTOpPECHUE OCHOBHBIX
3aKOHOB, TIOHATHH 1
Teopuii kypca 10 kmacca»

IIpoBomuTh pedaeKCHIO COOCTBEHHBIX
JIOCTHKEHUI.

AHaNM3UPOBaTh PE3YJIBTATHI KOHTPOJIBHOU
paboTHI ¥ BEICTPAMBATh MMyTH JOCTIKCHUS
KEIIAeMOTO

YPOBHSI YCIICIITHOCTH.

Mukpomup. ATom.
BemecrBa

34

CeHTs0pB -
Hexabpp

8-10

OCHOBHEIC CBCJCHUA O
CTPOCHUHM aTOMa

[TpuBOOMTH NOKA3aTEIHCTBA CIOKHOTO
cTpoenus aromMa. OIICHIBATH MOJCIIH
crpoenns atoma /Ix. Tomcona, 3.
Pesepdopna u H.bopa n anammsupoBath ux
COCTOSITENTBHOCTD.

XapaxkTepu30BaTh BaKHEHUILINE
OJICMCHTAPHBIC YaCTHUIIbI,

o0Opa3yrolie aToM (MPOTOHBI, HEUTPOHBI U
3JIEKTPOHBI);

KOPITyCKYJISpHO-BOJIHOBOM Ayaiu3m
JJIEKTPOHOB.

[NepeBoauTh HHpOPMALIUIO O CTPOSHUH
aTOMa, OTPAXKEHHYIO C IOMOILBIO
CUMBOJIMKH NEPUOJUIECKON CUCTEMBI B
JIEKTPOHHBIE (YOPMYJITBI XUMUIECKUX
JJIEMEHTOB.

YcTaHaBIMBaThH B3aHMOCBSI3b MEXIY
Maccoi aTOMHOTO sipa U €ro 3apsiioM Ha
IIpUMEpEe U30TOIIOB.

XapakTepu3oBaTh CTPOCHUE HJIEKTPOHHOM
000JI09KH aTOMOB U HX 3JIEKTPOHHBIE CIION
WJIN DHEPTETUICCKNUE YPOBHHU.

11

[IpaxTnyeckas padora
Nel «U3zyuenue
(dororpaduii Tpexos
3apsHKCHHBIX YaCTHUID>

Uzyuats poTorpaduu TpeKoB 3apsyKeHHBIX
YaCTHLl, AaHAIU3UPOBATh UX, 1€1aTh BHIBObI
U UHTEPIIPETUPOBATH UX.

13

OTkpbITHE
J.N.MenneneeBbimMm
ITepuoauueckoro 3akoHa

XapakTepr30BaTh 00IIHe IPEANOCHUIKH
CTaHOBJICHUS

€CTECTBEHHOHAYYHOW TCOPHH HA IPUMEPE
MIEPUOTUYECKOTO 3aKOHA.

PackpbrIBaTh SBOIIONINIO IEPBOHAYATBHBIX
COBPEMEHHBIX MPE/ICTABICHU
€CTECTBEHHOHAYYHOM

TEOpHHU Ha MpuMepe Tpex (HOPMYITUPOBOK
MEPHOINUECKOTO 3aKOHA.

Co3aBath MOJIENH C BbIJCICHUEM
CYIIECTBEHHbBIX XapPaKTEPUCTHUK 00BEKTa U




ux npeacTaBJICHUEM B
MIPOCTPaHCTBEHHO-TpapUIecKOn HiIH
3HAKOBO-CHMBOJIMYECKOH (opme.
IIporuo3upoBaTh CBOMCTBA XUMHUYECKUX
9JIEMEHTOB M UX COCIMHEHHUH HA OCHOBE
TIEPHOANYECKON CHCTEMBI
J.M.Menneneena.

KoncTpynpoBats neproaudeckyro Tadnuiry
XMMHYECKHX 3JIEMEHTOB C UCIIOIb30BaHUEM
KapTOUeK.

JlaBaTh XapaKTEPUCTUKY 3JIEMEHTOB MaJbIX
TIEPUOAO0B IO UX MOJIOKCHUIO B
nepuoauueckon cucreme JI.M1.MeHnzeneesa.

14-
16

3HaueHue
IIepuoguueckoro 3akoHa
u [lepuonnueckoit
CUCTEMbI XHMHUYECKUX
JJIEMEHTOB
J.N.Menneneena st
¢dhopmuposannss EHKM

PasnuuaTh BUIBI KITACCU(DUKAIINN:
€CTECTBEHHYIO U UCKYCCTBEHHYIO.
BrinonHsATs npsMoe AeyKTUBHOE
JI0Ka3aTeIbCTBO JUISL MEPUOHMUECKOTO
3aKOHA HA IPUMEPE OTKPBITHUS TaINs,
CKaHIUSl U TepMaHUSI.

XapakTepuzoBaTh BKJIa NEPUOAUYECKOTO
3aKOHA U

MIEPUOTUIECKON CUCTEMBI XHUMHUIECKHUX
snemenToB J1. U.

MenneneeBa B pa3BUTHE HAYKH U
IMOHNMaHUE XUMHUYECKOH KapTHHBI MHUDPA.

17

Biaroponnslie ra3sl

OOBACHATD MHEPTHBIE CBOMCTBA
OJIarOPOHBIX Ta30B OCOOCHHOCTSIMH.
CTPOCHHS MX aTOMa.

YcraHaBIMBaTh COOTBETCTBUE MEKIY
CBOIcTBaMU ONaropoAHBIX ra30B U UX
MIPaKTHYECKUM

MIPUMEHEHUEM

18

WMonHas xumuueckas
CBA3b

XapakTepHu30BaTh HOHHYIO CBA3b KaK CBS3b,
BO3HUKAIOIIYIO MTyTEM OTAAa4yH U NpUemMa
3JIEKTPOHOB.

KnaccuduimmpoBats MOHBI IO pa3HBIM
OCHOBaHHUSM. Y CTaHABIMBATh 3aBUCHMOCTh
MEK]Ty TUTIOM XHMHYECCKOH CBSI3H, THIIOM
KPUCTAJUTMICCKOHN PEIIeTKH U
(U3NIECKUMU CBOMCTBAMH BEIIECTB.

19-
20

KoBanenTHas
XAMHYECKAS CBA3b

XapakTepu30BaTh KOBAJCHTHYIO CBA3b Kak
CB$I3b, BO3HUKAIOIIAS 33 CUET 00pa30BaHusI
0O0IIKX JIEKTPOHHBIX Map MyTeM
MePEKPBIBAHHS IJIEKTPOHHBIX

opOuTaen.

KnaccuduimpoBats KOBaJICHTHBIC CBA3HU T10
Pa3HBIM OCHOBAHUSIM.

YcTaHaBIMBATh 3aBUCUMOCTH MEXKTy THIIOM
XUMHUYECKOH CBSI3H, THIIOM
KPUCTAJUTNIECKON PEICTKH U
(hU3MYECKUMU CBOMCTBAMU BEILECTR.

21-
22

Mertasisl U CIUIaBEL.
Meramnnueckas
XHUMHYECKas CBI3b

XapakTepu30BaTh METAIIIMUECKYIO CBA3b
KaK CBA3b MEX]Jy aTOM-HOHaMHU B MeTajIax
U CIUIaBaX MOCPEICTBOM 0000MIIECTBIEHHBIX
BaJICHTHBIX

JJIEKTPOHOB.

KnaccuduimpoBaTs MeTaIBI 10 Pa3HBIM
OCHOBaHMSIM

OOBACHATD €ANHYIO IPUPOIY XUMHUIECKUX
CBA3EH.

YcTaHaBIMBAaTh 3aBUCUMOCTH MEXTy THIIOM
XHUMHUYECKOH CBS3U, TUIIOM
KPUCTAJIMYECKON PEIIETKU U




(pU3MYECKUMH CBOHCTBAMH BEILIECTB.

23

MonekynsipHo —
KUHETUYECKAs! TEOPHsI

XapakTepHu30BaTh SBOJIIOIMIO CTAHOBJICHHUS
TaKoOM

OyHIaMEHTAIbHON €CTECTBEHHOHAYYHOM
TEOpPHUH, KaK

MOJICKYJISIPHO-KHHETHYECKAs U e
OCHOBHBIE ITOJIOKEHUS.

ApryMEHTHPOBATH 3Ty TEOPHIO HA OCHOBE
M3yYEHHBIX B OCHOBHOM IITKOJIE Ta30BBIX
3akoHOB boinaMapuorra, Hlapans u I'eii-
JIroccaxa.

PackpbIBaTh poJIb MOIECTUPOBAHUS
(abCcoNIOTHO yTIpyTHe CTOIKHOBEHUS,
H7CaJbHBIN I'a3) B CTAHOBICHUH
€CTECTBEHHO-HAYYHOU TEOPHUHU.

OHI/ICI)IBaTI) aneFaTHI)Ie COCTOSAHUA
BEILIECTB U B3aWMHbBIE MIEPEXOJIbI MEKIY
HHUMH.

[MoaTBepxkaaTh TeOpEeTUUECKHUE MOJOKEHUS
SKCIIEPUMEHTAJIBHO.

24

AI‘peFaTHI)IG COCTOsSIHUA
BCIICCTBA

XapakTepu3oBaTh TBEPAOE, KUIKOE U
ra3000pa3HOe COCTOSHUE BEILECTB,
a TaKKe B3alMHbIE NIEPEX0Ibl MY HUMH.
OnwuceIBaTh Ia3My H
KIacCU(HUIMPOBATh €€ B 3aBUCUMOCTH OT
TEMIIEpaTypBhIL.
YcraHaBIMBaTh MIPUYMHHO-CIIEACTBECHHBIC
CBSA3M MEXy THIIOM IUIa3MBI U €€
MIPUMEHEHHEM.

25-
26

IIpuponsslii ras

XapakTepu30BaTh COCTaB U OCHOBHBIE
HATIPABJICHUS

HCTIOJIB30BaHUsI U TIEPEPaOOTKU
MIPUPOIHOTO ra3a. Y CTaHABIMBATh
3aBHCHMOCTH MEXIy 00beMaMu

JOOBIYM IPUPOTHOTO raza B PO u
OIOKETOM.

HaxoanuTs B3aUMOCBS3b MEKIY H3ydaeMbIM
MaTepHalioM U OyIymiei

PO eCCHOHATIBFHOM IESTETFHOCTHIO.
CobnroaTh mpaBmiia SKOJIOTHIECKU
IrpPaMOTHOTO

MOBeIeHHsI U 0€30I1aCHOT0 0OpPAIICHHS C
MIPUPOTHBIM Ta30M B OBITY M Ha
MIPOU3BOJICTRE.

OnpenensTh NPUHAIIS)KHOCTh BEIIECTB K
Pa3IMYHBIM TUTIAM (TIPEICITBHBIM WA
HeTpeeIbHbIM) H KIaccaM
YTJIEBOAOPOJIOB.

Ha3zbiBaTe oTJeBHBIC IPEICTABUTEIN
AJIKAHOB W aJIKCHOB.

Habmonate u onuceiBaTh
JEMOHCTPAIMOHHBINA YKCIIEPUMEHT C
TTOMOIIIBIO POTHOTO SI3BIKA W SI3BIKA
XAMUH.

O0001aThs 3HaHKS U [eJIaTh BEIBOILI O
3aKOHOMCEPHOCTAX U3MCHCHUA CBOMWCTB B
TOMOJIOTHYECKOM psAly NPEAEIbHBIX
YIJIEBOAOPOJIOB.

27

[pakruueckas padora
Ne2 «Ilomyuenue,
cobupaHue u

[TonyuaTh, cOOMpATh U paclo3HABATh
BOZIOPOJI, KUCIIOPOJ, YTIIEKUCIBIH ras,
aMMHAK U OTUJICH.




pacCrio3HaBaHUEC Ia30B»

BBINomHATE ¢ COOMIOICHUEM TIPABHII
TEXHUKH 0€30MaCHOCTH XUMHUYECKHH
9KCHEPUMEHT.

Habmonats 3a mpoBeeHueM
SKCTIEPUMEHTA.

AHanM3MpoBaTh pe3yIbTAThI
9KCTIEPUMEHTA.

OueHnBaTh U HHTEPIPETUPOBATH
PE3YIbTaThl SKCTIEPUMEHTA.

28

JKunkue BemiecTna.
Hedts

XapaKTepu30BaTh COCTaB M OCHOBHBIC
HalpaBICHUS

HCIIONIb30BaHNUS U TIepepaboTKu HEPTH.
YcraHaBIMBaTh 3aBUCHMOCTh MEXY
oObeMamu 100b1un HehTH B PO 1
Oro/pxkeToM. HaxoauTh B3aMMOCBSI3b MEKIY
H3ydaeMbIM MaTepHaioM U Oyaymieit
npodeccHoHANBHOI eI TEIEHOCTHIO.
[TpaBuia 5KOJIOTNYECKH TPAMOTHOTO
TIOBEACHUS U

6e3ormacHoro obpamieHus ¢
HePTEPOIyKTaMH B OBITY U HA
TIPOMU3BOJICTBE.

29-
30

TBepaoe cocrosHHE
BemecrBa. JKunkue
KPUCTAJLTBI

CpaBHHBATH KPUCTAIUINYCCKHIE U
aMop(HbIC BelIeCTBa. Y CTAHABINBATD
3aBHCHMOCTD MKy CBONCTBAMU
aMOP(HBIX BEIIECTB U X IPUMCHCHHEM.
XapaKTepu30BaTh OTHOCUTEIIBHOCTh
HCTHHBI B XUMUH

Ha TIpEMepe JBOHCTBEHHOTO MOJIOKEHHS
BOZOPO/A B

MIEPHOIMIECKOI CHCTEeME, ICTICHHS
XUMHYECKO# CBSI3M Ha THIIHI,
B3aUMOOOYCIOBICHHOCTH QU3HIECKHX
CBOWCTB BEILECTB U THIIAM HX
KPUCTAJUTHYECKOH

PELICTKH.

OmUCHIBATB XUIKHE KPUCTAIIIBI, KaK
TOpPUMEpP OTHOCHUTENBHOCTH JCIICHUS
BEILIECTB Ha THIIBI 0 UX

arperaTHOMY COCTOSHHIO.
KiaccuuimpoBars KHUAKHE KPUCTAILTBL.
VcTaHaBIMBaTh 3aBHCHMOCTD MEXITY
CBOMCTBAMH KUAKUX KPUCTAIIIOB U UX
NpUMeHEHUs B TeXHUKe. [IpuBOINTH
MPUMEPBI OTHOCHTEIIBHOCTH HUCTHH U3
Ouosoruu U Gpu3MKy.

31

Knaccudukarust
HEOPTaHMYCCKUX
BEIIIECTB U €¢
OTHOCHTEIIEHOCTh

Knaccuduuuposats BelecTsa 1o ux
MIPOUCXOKACHHIO.

KnaccuduimpoBars nIpocThie BEIecTBa U
JIOKa3bIBaTh

OTHOCHUTEJIBHOCTH 3TOH KitaccuduKanmm.
OOBSICHATH TPUYMHBI MHOTO00Opa3us
HPOCTBIX BEIIECTB SBICHUEM AJTIOTPOIUH
U, B CBOIO OYepe.lb, IPUIHHBI 3TOTO
SIBJICHHSL.

KiaccupumpoBath CII0XKHBIE BEIECTBA U
JIOKa3bIBaTh

OTHOCHUTEJIBHOCTH 3TO# KiaccuduKaimu.

32-
33

Kaccudukanuys
OpPraHUYECKUX
COeIMHEHU

CpaBHHUBATh HEOPTAHUYECKHE
OpraHMYecKHUe BEIleCTBa.
XapakTepr3oBarb 0COOCHHOCTH
OpraHnv4cCKuX BEIICCTB.
DopMyJIUPOBaTh OCHOBHBIC MOJIOKEHHS




TEOPUH XUMUYECKOTO CTPOCHHS.
OOBSICHATH TPUYMHBI MHOTO00Opa3us
OpPraHUYECKUX

COEIUHEHUM.

KnaccuduimpoBars oprannueckue
COCIIMHEHUS 10 3JIEMEHTHOMY COCTaBY H TI0
(YHKIIOHATBHBIM

IPYIIaM 1 JOKa3bIBaTh OTHOCUTEIHEHOCTD
9TON

KJIaccH(HUKaIIH.

35

ITonumepst

OmnepupoBath NOHATHIMUA XUMUHU
MTOJIIMEPOB.

PaznuuaTh peakuyu NoITuMepU3aiiy 1
MTOJTMKOHCHCAIUH.

XapakTepu30BaTh OUOMOIMMEPHI U UX
pOIIb.

XapakTepH30BaTh MIACTMACCHI,
KJIacCU(UIMPOBATH UX, HA3HIBATh
MIpeICTaBUTENCH U 001aCTH IPUMCHCHHUS
macTmacc.

XapakTepu3oBarh BOJIOKHA,
KIIaCCH(UIMPOBATH MX, HA3HIBATH
IpeacTaBuTeNet 1 00IacTH
MIPUMEHEHHS BOJIOKOH.

OnwuceBaTh HEOPraHUIECKHUE TOITHMEPHI,
KJIacCU(UIPOBATH MX, HA3bIBATH
MIpeacTaBUTeNeH M 001aCTH PHUMEHEHHUS.

36-
37

CMecH, MX COCTaB 1
CIIOCOOBI pa3IeICHUs

XapakTepr30BaTh CMECH KaK CUCTEMY
BemlecTB.  Knaccuduuuposars ux u
OTpakaTh COCTaB C IIOMOILBIO HAXOXKICHHS
00BbEMHO# MITM MaccoBO# Joeit
KOMITOHEHTa CMECH.

OmnuceIBaTh criocoObl pa3aeeH s CMEceH.
Habmonate u onuceiBaTh
JEMOHCTPAIIMOHHBI XUMUUYECKUN
9KCTIEPUMEHT.

CoOionaTh MpaBuiia TEXHUKA
0€30MacHOCTH, IPOBOAUTH JTa00paTOPHEIH
9KCIIEPUMEHT, HAOJII0aTh €To,
(UKCHPOBATDH PE3yNbTATHI HAOMIOICHHS 1
HUHTEPIIPETHPOBATD UX.

38-
39

JucnepcHblie cucTEMBbI

XapakTepu3oBaTh pa3IUuHbIE THIIBI
JTIMCTIEPCHBIX CUCTEM Ha OCHOBE OT
arperaTHOro COCTOSTHUS

JICTICPCHOM (ha3bl U TUCTICPCHOHHOM
cpenpl.

PackpbIBaTh posib pa3aUuHbIX THUIIOB
JUCTIEPCHBIX CHUCTEM B KU3HU NPUPOJBI U
oO1ecTaa.

40

IToBTOpeHue n
000011IeHHE 10 TEME
«CtpoeHue atoma u
BEIIECTBA»

O000111aTh OCHOBHEIE CBEIAEHUS 10
KOHKPETHOM MPOOJIeMaTHKe, BBIIEIATH U
XapakTepu30BaTh

Ba)KHEHIITHE MTOHSTHsI, 3aKOHBI ¥ TEOPHH.

41

Kontponsaas padora Ne2
«CtpoeHune aToma u
BEILECTBA»

[IpoBomuth pediexcuro COOCTBEHHBIX
JOCTHKEHHH.

AHanM3UpoOBaTh PE3yJbTaThl KOHTPOJIBHOM
paboTHI ¥ BBICTPANBaTh My TH JOCTI)KEHHS
JKEJIAEMOT'0 YPOBHS YCIEIITHOCTH.

XuMHUYecKHne peaKknuun

13

Hexadps -
SuBapsb




42-
43

XUMHUUECKUE peaKLUU U
UX KiIaccu(uKauu

CpaBHUBATh XUMUYECKHE U (PU3UUECKHE
SIBIICHHSL.

KrnaccuduimpoBats peakiuu mo
Pa3JIMYHBIM OCHOBAHUSIM.

ApPTryMEHTHPOBaHO XapaKTepU30BaTh
KaXXIBIA TUIT U BUJI XUMHUYECKUX PEAKIINH.

HaGnronats 1 onuceIBaTh
JEMOHCTPALIMOHHBI XUMUUYECKUN
9KCIICPUMEHT.

45

CKOpOCTh XUMHUYECKOH
peakiuu

XapakTepu3oBaTh CKOPOCTh XMMHUYECKOU
peakimy U (paKTophl ee 3aBUCUMOCTD
CKOpPOCTH XMMHUYECKOU

peakuuu OT IPUPOIBI pearupyrommux
BELIECTB, X KOHLUEHTPALMH, TEMIIEPATYPHI,
IUTOINA M COTTPUKOCHOBEHHS BEIIECTB.
[TpoBoanTH, HAOMIOAATH U OMHCHIBATH
XUMHUYECKHUH

9KCHEPUMEHT C MOMOILBIO POJAHOTO A3bIKA U
SI3bIKA XMMUH.

46

OO6paruMocTh
XUMHYECKHUX PEaKInit

XapakTepuzoBaTh COCTOSIHUA XUMUYECKOTO
PaBHOBECHS U CIIOCOOBI €T0 CMETICHHS.
IIpencka3piBaTh HaNpaBiIeHUE CMELIECHUS
XUMHUYECKOTO PABHOBECHS IIPU U3MEHEHUU
YCJIOBUI POBEICHUS

00paTUMON XUMHYECKOHN PEaKIIny.
HaGmronath 1 OonmuchIBaThH
JIEMOHCTPAIIMOHHBIA XUMHUYECKUN
SKCIIEPHMEHT.

47

[Ipakruueckas padora
Ne3 «U3yuenue
XUMHYECKHX PEaAKIHiD)

KnaccuduimpoBath XUMHYECKUE PEAKIHU
10 Pa3JIMYHBIM OCHOBAHUSIM.
XapakTepHu3oBarh (paKkToOpbl, OT KOTOPBIX
3aBUCHT CKOPOCTH IPOTEKaHHUsI XUMUYECKUX
peakuuii, Ha KOHKPETHBIX IIpHUMepax.
[TpoBoanTH € COOMIOJCHUEM TIPABHIT
TEXHUKH 0€30M1aCHOCTH XUMHYECKUI
9KCHIEPUMEHT, HAOMI0IaTh 32 HUM,
OLICHUBATH PE3yJIbTaThl HAOIIOJCHHH,
BBIBOJIBI, 1 HHTEPIIPETUPOBATH PE3YIIETATHI
HaOJIIOICHUI Ha OCHOBE BEIBOJIOB.

48-
49

OKHCIUTENEHO —
BOCCTaHOBHUTENIbHbIE
peakiun (OBP).
DNeKTpoau3

XapakTepr30BaTh OKHCIUTEIBHO-
BOCCTaHOBHTEIILHBIC PEAKIINH KaK
MPOLIECCHI, TIPH

KOTOPBIX UBSMCHAIOTCS CTCIICHNU OKHUCJICHU A
aTOMOB.

XapakTepH30BaTh JIEKTPOJIU3 KaK
OKHCITHTEHbHO-BOCCTAHOBUTEIILHBIN
poLecc AJIs pacIulaBoB U

BOJIHBIX PACTBOPOB AJICKTPOIUTOB.
PackpbIBaTh MPAKTHYECKOE 3HAUCHHE
ANEKTPOITH3A.

[TpoBoanTH, HAOIIOAATH U OMUCHIBATH
XUMHYECKHI IKCIEPUMEHT C OMOIIIBIO
POJIHOTO SI3bIKA M SI3bIKA XUMHHU.

50 -
51

XUMHIECKHE UCTOTHUKHI
TOKa

XapakTepr30BaTh XUMHYECKHE HCTOYHUKI
TOKA: TaJIbBAaHUYECKUE JIIEMEHTBI,
OaTapeiku, aKKyMyJIsSTOPBL, - Kak
IprOOPEI, TPe0oOpa3yoNe XUMUIECKYIO
SHEPTHIO B EKTPUUECKYIO.

52

[IpaxTnyeckas padora
Ne4 «Coopxka

[TpoBOANTH B COOTBETCTBUH C MPABUIIAMA
TEXHUKH 0€30MacHOCTH (PU3nUeCcKuii




TaJbBAHHUYCCKOI'O
3JIEMEHTA U UCIIBITAHUE
€ro JCHCTBUI»

9KCIIEPUMEHT, HaOJII0JaTh €ro,
(UKCUPOBATH PE3YJIBTATHI HAOTFOICHHIA,
JICNIaTh BRIBOJIBI M MHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIIOICHUIA.

53

IToBTOpeHue u
000011IeHHE 10 TEME
«XUMUYECKUE PCAKIIIID

O0001aTh OCHOBHEIE CBEIAEHUS 110
MpoOJIEMATHKE TEMBI, BBIICIATH U
XapaKTepu30BaTh BaKHEHIIIHE

MOHSITHUS, 3aKOHBI U TEOPUU TEMBI.
[TpUMeHSITh UX JUIS pEIeHHUsT KOHKPETHBIX
3aJaHUH.

54

KontponsHast pabora Ne3
«XVMHYECKHE PEaKIHI»

[IpoBomuth pediexcuro COOCTBEHHBIX
JOCTUXKEHUM.

AHaIU3UPOBATH Pe3yJIbTAThl KOHTPOJIbHOM
paboOTHI U BBICTPAaWBaTh ITyTH JOCTHXCHHUS
JKEJIAEMOT'0 YPOBHS YCHEITHOCTH.

v

3nopoBbe

22

AnuBaps - Mapr

55-
56

CucreMaTHYECKOE
M0JI0’KEHUE YEJIOBEKA B
ane JKHUBOTHBIX

XapakTepu30BaTh TAKCOHOMETPHIO
YeJIOBEKa U apryMEHTHPOBATh OTHECCHHE
YEeI0BEKa K TOMY WIIM HHOMY TaKCOHY B
COOTBETCTBHUH C

XapaKTEPHBIMHU MPU3HAKAMU TAHHOTO
TaKCOHa.

CpaBHHBATH YCIOBEKA U
YeITOBEKOOOPA3HBIX 00C3bsIH.
YcTaHaBIMBaTh IPUIUHHOCIIEACTBEHHEBIC
CBAI3U

MEXY MPSIMOXOKICHUEM H
0COOEHHOCTSIMU CKeJIeTa YesIOBEKa.
ApPryMEHTHPOBATh TE3KC O TOM, YTO pyKa—
3TO

OpraH ¥ MPOAYKT TPy/a, a YCIOBEK HEe
TOJIBKO

OMOJIOrN4ecKoe, HO M COLUAIbHOE
CYLIECTBO.

PasnmuuaTh mepByro U BTOPYIO CHTHAJBHBIC
CHUCTEMBI.

58

I'eHeTuka denoBeka u
METOJbI €€ U3Yy4YCHUA

OHpe,HeJ'IHTL Ba)KHEHIIIME TTOHATHS
TCHCTHKU.
XapaKTepI/ISOBaTL T'CHOM 4YCJIOBCKA 1

MPAKTUYCCKOC 3HAUCHUC €TO paCH.II/I(i)pOBKI/I.

[TpoBoANTH CPaBHUTEIBHBIA aHAIN3
METO/IOB U3YUICHUs TEHETHKH YeJI0BeKa 1
UX pe3yJIbTaTUBHOCTH.

59 -
60

dusuka yeaoBeka

YcTaHaBIMBAThH 3aBUCHMOCTD MEXIY
CTPOCHHEM, BBITIONHAEMOHN (QYHKIINEH 1
(busmueckuMu

3aKOHOMEPHOCTSIMH OPT'aHOB M CHCTEMa
OpraHOB YeJIOBEKa.

Bplaenars CTpyKTypHbIE €IMHULIBL IOYEK
(He(poH), JIerkux (aabpBeosia), HEPBHOM
CUCTEMBI (HEWpOH) U JIp.

HaspiBarh iprOOpEI, IpUMEHSIEMBIE JUIS
N3MEpEeHNs BAKHEHIINX MapaMeTpoB
(YHKIIMOHUPOBAHUS OPTaHOB M CHCTEM
OpraHOB YeNIOBEKa.

[TpakTHyecKn OCYIIECTBIATh U3MEPEHHE
IyJ1bCa, AaBJICHUE, OCTPOTHI 3PEHHS,
TEMIIEpaTyphl Tea.

61-
62

XUMuA geaoBeKa

JlaBaTh Ka4eCTBEHHYIO U KOJIMYESCTBEHHYIO
XapaKTePUCTUKY XUMHYECKHX JJIEMEHTOB
BEILECTB, 00Pa3yIOLINX TEJIO YeJOBEKa.




KnaccuduupoBars UX 1 pacKpbIBaTh UX
POJIb B )KU3HEJEATEIILHOCTH OpraHu3Ma
YeJoBeKa. AHAIN3UPOBATh IIPUYUHEI U
TIOCJIEACTBUSI U30BITKA MJIM HEJJOCTATKA
OTACNBHBIX XUMUYECKHX dJICMEHTOB B
OpraHu3Me YeJOoBeKa.

63

BurtamuHeI

OmnpenensaTb BATAMHUHBI, KaK OMOJIOTHIECKH
aKTHBHBIC BEIIIECTBA.

KnaccuduimpoBaTs BUTAMUHBIL.
XapakTepu3oBaTh BOJOPAaCTBOPUMBIH
BuTaMuH C M )KUPOPACTBOPUMBII BUTAMUH
A, a TaKkxKe UX aBUTAMHUHO3BI.

CoOJroath npasmia 6€30MacHOro
MPUMCHCHUA BUTaAMHUHOB.

64

T'opmoHBI

CpaBHHMBATh HEPBHYIO ¥ TyMOPAJIbHYIO
perysauu nmpouecCoB KXKUZHECACATCIIBHOCTU
OpraHu3Ma.

KnaccuduimmpoBats TOpMOHBI TI0 KeJe3aMm,
KOTOpbIE€ UX MPOAYLUPYIOT U 1O
XUMHUUYECKOH NpUpO/IE.

XapakTepu3zoBaTh UHCYJIH, aJIpEHATTUH U
CTEPOUIHBIC TOPMOHBI, a TAKXKE PE3yIbTaT
THITEpP- ¥ TUIIO(GYHKINH JKeIe3 BHyTPEHHEH
CeKpeIru.

65

JlexapctBa

Paznu4ath XUMHOTEPAIHUIO U
¢dapmakoreparnmto. [lepconudurponars
JIOCTUKEHUS APEeBHEN, HOBOM U HOBeMIIeH
MEIULIMHBI.

KrnaccuduimpoBarts 1ekapcTBEHHBIC
cpezcTna.

XapakTepu30BaTh aIKAIOHIbI, BAKIIMHBI,
AHTHOMOTHKH.

ApPryMEHTHPOBATH MaryOHBIC MOCICICTBUS
HapKOMaHUH.

Cobnroath nmpaBuiia 0€30MacHOTO
MIPUMEHEHHUS JICKAPCTBEHHBIX

CPE/ICTB.

66

310poBBIit 00pa3 KU3HU

Pasnmuuate pusndeckoe, ICUXHIECKOE,
HPaBCTBEHHOE 3710POBbE
XapaKTepHu30BaTh.

ApryMeHTHpOBAaTh BEIOOP ONTHMAaJIBHBIX
(haxTOpOB 310POBOTO 0Opa3a KU3HMU.
ApryMeHTHpOBaTh NaryOHbIE TOCIEACTBUS
TabaKOKypeHHs], aJIKOTOIM3Ma U
HapKOMaHHUHU.

67

®dusurka Ha ciryxoe
3JI0POBBsI YEJIOBEKA

YcraHaBIMBaTh 3aBUCHMOCTh MEXY
MPUHLIUIIOM JAeHCTBUS (HU3NUECKUX
IpUOOPOB ISl aHTPOTIOMETPHUH,
JMarHOCTHKH M Teparui U 00IacTsIMU
MIPUMEHEHNS B BAJICOJIOTUU U MEIUIMHE.
[TpumeHnsTH HEKOTOPBIE IPUOOPHI ISt
OTJIETIHHBIX aHTPONOMETPHIECKUX
HU3MEpPEHU.

Co0nroaTe TEXHUKY 0€30ITaCHOCTH MPH
pabote ¢ mpudopamu, COIep KALIMHA PTYTh,
paboTaromumu

TI0/] HATIPSDKCHUEM HITH € MICTIOb30BaHUEM
Pa3TUYHBIX BUIOB U3ITy4EHHUS.

68

CoBpemMeHHbIE
MCEIUILIUMHCKUEC

Tlo3znakoMHuTBCS C MCEIUITMHCKHMHA
TCXHOJIOTUAMU JUAIrHOCTUKHU 3a00JIeBaHU I




TEXHOJIOTUH Wmers npencrasieHre 0 HOpMajibHBIX
3HAYEHMSX (PM3UOJIOTHYECKHUX TIOKa3aTeNeH
OpraHu3Ma 4yeJIoBeKa.

69 HNudexnmonHbie 1 [To3HakOMUTBCS ¢ HHPEKIIMOHHBIMU
3a00JIeBaHUS U UX 3a00JIEBaHUSIMH M UX BO3OYAHUTEISIMU.
popUIAKTHKA HmeTs mpeacTaBiIcHUE O IPUHIUTIAX

paboTHl IMMYHHOW CHCTEMBI.
O6cymuTh crIOCcOOBI IPOPIITAKTHKI
WHQEKITMOHHBIX 3a00IeBaHMUII.

70 Hayka o npaBuinsHOM 1 BcroMHUTS TTPUHITUTIBL

MTUTaHUU (YHKIMOHUPOBAHUS MMUIIEBAPUTEIHHOM
CHCTEMBI.
[To3HaKOMUTBCSA C OCOOCHHOCTSAMH HAYKH —
JIETOJIOTHSL.
AHanu3upoBaTh MUIIEBbIC T00aBKH B
MPOJIyKTaX MUTAHUS: UX MOJb3Y U Bpel

71 [pakruueckas padora Ne | 1 PaccuutbiBaTh CyTOYHBIN pAallMOH IUTaHUS
5 «MccnenoBanue CpaBHMBAaTh JaHHBIC PACUETOB C
MIPOTIOPIIMOHAIEHOCTH HOpPMaTHBaMH, aHAIN3UPOBATH UX
COOCTBEHHOTO palvoHa COOTBETCTBHUE
MTUTaHMs, IPOBEpKa CocraBiisTh ONITUMAIIBHBIA COCTaB
COOTBETCTBUSI MacChl Tejla CYTOYHOTO IHIIIEBOTO PallMOHA B
BO3PACTHON HOpME». COOTBETCTBUH C HOPMaTHBAMH

Brrauciares Maccy Tena U olpeneNiTh
COOTBETCTBHE BO3PACTHOW HOpME

72 [paxruyeckas padora Ne AHanMM3UpOBaTh Pe3yJbTATHI AHAU30B,
6 « UnTepnperarms CpaBHUBATH C ATAIOHAMH.
pe3ynbTaToB 00MmIero [Ipennonarate NPUYIUHBI OTKIIOHEHHS OT
aHaM3a KPOBH U MOYM». HOPMBEI.

73 IIpaktrdeckas pabdora Ne | 1 OrneHnBaTh MHANBHIYAIbHBIA YPOBEHB
7 «OreHnka 37I0POBBS B YCIOBHBIX €IMHULIAX,
UHJIMBULYaJIbHOTO (PMKCHUPOBATH MX U CPABHUBATH C ATAJIOHOM.
YPOBHS 3I0POBBSI». AHanu3upoBaTh pe3ybTaThl COCTOSHUS

COOCTBEHHOTO 3710pOBbSl M IPUUUHEI €T0
OTKJIOHEHUSI OT HOPMBI.

[Ipeanarate myTH TOCTIXKEHUS KETAEMOTO
pe3yJbTara.

74 [pakrryeckast pabora Ne | 1 OueHuBaTh MHAUBUAYATbHBIN
8 «OneHka OMOJIOTNMYECKHH BO3PACT B COOTBETCTBUH C
OHMOIIOTHIECKOTO TIPEUTOKEHHOM
BO3pacTa» METOTMKOH.

ConocTaBIATh Pe3yIbTATHl COOTBETCTBHSA
CcOOCTBEHHOTO OHOJIOTHIECKOTO BO3pacTa ¢
KaJICHOapHBIM BO3PaCcTOM.

PaccunThIBaTh MHICKC CTApPEHUS U
aHATU3UPOBATH €r0 3HAYCHHE.
Omnpenenstb GpakTopsl 00pa3za KHU3HH,
BJIHMSIFOIIME HA OMOJIOTHUYCCKHUIT BO3PACT.

75 IToBTOpEHuE N 1 O060011aTh OCHOBHBIC CBEJICHUS 10
000011eHIE TIO TeMe po0JIeMaTUKE TEMBI, BBIIEISATH U
«Yenosek u ero XapaKkTepu30BaTh BaXKHEUIITNE
3JI0POBBE» TIOHSTHS, 3aKOHBI U TEOPHUHU TEMBI.

[IpuMeHSTh UX JUIS PEIICHUS KOHKPETHBIX
3aJaHNH.

76 Konrponbsnas padora Ned | 1 [TpoBoanTh pediiekcuio COOCTBEHHBIX
«Yenosek u ero JOCTHXEHUM.
3JI0POBBE» AHanM3UpoBaTh pe3yJIbTaTbl KOHTPOJILHON

paboTHI ¥ BEICTPAMBATh ITyTH JOCTIDKCHUS
JKEJIAEMOT0 YPOBHS YCHETITHOCTH.
\Y CoBpemMeHnHoe 22 Maprt - Maii

€CTECTBOZHAHUEC HA




cnymﬁe YCJ0BECKaA

77-
78

OneMeHTapHBbI 11
9JIEMEHTapHbIEC YaCTHILIBI

Omnpenensts npeaMeT U3ydeHus GU3NKN
BBICOKHX HEPIuil.

Knaccudummposats (pyHnaMeHTaIbHEIE
9JIEMEHTAPHBIE YaCTHLBI U UX
B3aNMO/ICHCTBUSL.

VYcTaHaBAMBATh aHATIOTHIO MEXKTY
YaCTHUIAMH ¥ aHTUYACTHI[AMH.
[IporHo3upoBaTh najabHEUIIUE Iy TH
HCCIIEIOBAaHNSI MATEPHH.

79

Bonbiioit anpoHHslit
KoJutaiaep

OnwuceBaTh yCTPOHCTBO M MPUHIIHIT paOOTHI
00JBIIOr0 aJPOHHOTO KoJUTaiaepa.
ApryMeHTHpOBaTh 0€30I1aCHOCTH €ro
PaboTBHI ISl OKPYIKAIOIIETO MUPA.
KonkpernsnupoBaTh Hay4yHbIE 3a/1a4H,
KOTOpBIE PEIIAIOTCS € IIOMOIIBIO OOJIBIIOTO
AJIPOHHOTO

KoJutaiaepa.

80 -
81

DHepreTuka u
9HeprocoepexeHue

OnuceiBaTh MPUHIUI PabOTHI
9JIEKTPOreHEPaTOpa Ha OCHOBE MOHATHH 00
INEKTPUUECKOM TOKE U IEKTPOMArHUTHOM
WHTYKLHH.

KnaccuduimpoBaTs 371eKTPOCTaHINN B
3aBHCHMOCTH OT MCTOYHUKA SHEPTHH.
[epconnunmpoBats HCTOPUIO
CTaHOBJICHUS] AaTOMHOM YHEPTETHKH.
XapakTepr3oBaTh NpuHIUI padoTel ADC.
AprymMeHTHpOBaTh HEOOXOIUMOCTD
UCTIONIB30BaHMS M PA3BUTHSI aTOMHON
SHEPTeTHKH.

82

[Ipakruueckas padora
Ne9 «M3y4denue sBieHUs!
3JIEKTPOMarHUTHOM
WHTY KL

CoOuparh 3ICKTPUIECKYIO 1EIIb.
HccnenoBats sIBIEHHE IEKTPOMarHUTHOM
WHTY KL

ITosmyuaTh HHIYKIIMOHHBIH TOK.

Jlenath BBIBOJBI HA OCHOBE 9KCIIEPHMEHTA.

84

IIponoBonbcTBEHHAs
npo0JiemMa U IyTH ero
peuieHus

AHanuzupoBatb reorpaduio roiosa.
XapakTepu30BaTh COBPEMEHHBIE
HAaIpaBJICHUsI PELICHUS
MIPOJIOBOJILCTBEHHON IPOOIEMBI.

85-
86

OCHOBBI OMOTEXHOJIOTHH

XapakTepu30BaTh TAKHE HAIPABICHUS
HAY4HO-TEXHHUYECKOIO MPorpecca, Kak:
OHMOTEXHOIOTHSL,

TeHHasl, KIIETOYHAs ¥ OHOJIOTHIecKast
HHKEHEPUH.

ApPryMEHTHPOBATh CBOIO TOUKY 3PCHUSI Ha
HCIIOJIb30BAaHUE TPAHCITCHHOMN IPOAYKILIMHU B
IIMTaHUU, HpI/IMeHEHI/Ie CTBOJIOBBIX KJICTOK B
MCOULIUHEC.

88

HanorexHonoruu u ux
MIPUMEHEHNE

OmnpenensaTb HaHOTEXHOJIOTHIO, KaK
WHTErPUPOBAHHOE HAIpaBJICHUE B
COBpPEMEHHO HayKe U ITPOU3BOJICTBE.
CpaBHUBATH J1Ba M10X0/1, UCIIOIB3YEMBIX B
HAHOTEXHOJIOTHIX.

XapakTepu30BaTh OTACIEHBIE METO/BI
HaHOTEXHOJIOTHH.

Br1bupats Temy 1 cOOOIICHNUS B
COOTBETCTBHH CO CBOMMH
NPENIIOYTEHUIMH, UCIIONB30BATh
pa3Iu4Hble HCTOYHUKU MH(OpMAIMu s ee




PAacKpbITHSL, TOTOBUTH
BBICTYIIJIEHUE U NPE3EHTALMU.

89-
90

Vuennueckas
KOH(EepEHIINS:
«I"OpU30HTHI
TIPUMEHCHUS
HAHOTEXHOIOTHI»

CoBepIIeHCTBOBATE JINYHYIO
nH(pOpPMAaMOHHO-KOMMYHHKAaTHBHYIO
KOMIIETEHTHOCTb B IPOLIECCE BBICTYILICHUS,
JMCKYCCHH TI0 HTOTaM

3TOTO BBICTYIUICHUSL.

OOBEKTUBHO OIIEHUBATH CBOIO
JEATEIILHOCTD B ITponecce peduIeKCHH.

91-
92

®dusuka u OBIT

XapakTepu30BaTh ECTCCTBEHHOHAYYHBIE
3aKOHBI ¥ 3aKOHOMEPHOCTH, TIOJIOKCHHBIE B
OCHOBY JICHCTBHS Pa3INYHBIX OBITOBBIX
EKTPUUECKUX MPUOOPOB U IIPUHIUIIBI UX
paboTHI.

[TporHo3upoBaTh OCHOBHBIE HATIPABICHUS
pa3BUTHS JOMaIIHEH POOOTOTEXHUKH,
TEJIEBUJCHMYS], CIIyTHUKOBOM U COTOBOM
CBA3H.

ApryMeHTHpOBaTh HEOOXO0IMMOCTh
UCTIONIb30BaHMS B OBITY
SHeprocOeperarmux ObITOBBIX IPHOOPOB.
Co0uoaTs Mepbl 6€30MaCHOCTH MPH
HCIIONIb30BAHUH OBITOBBIX JJIEKTPHUYECKUX
puOOPOB.

93-
94

Xumus U ObIT

XapakTepu3oBaTh €CTECTBCHHOHAYYHBIE
3aKOHBI ¥ 3aKOHOMEPHOCTH, TIOJIO’KEHHEIE B
OCHOBY ACUCTBUS PA3INYHBIX MOIOIINX U
YUCTSIINUX CPEACTB, MHCEKTHITUIIOB,
XUMHUYECKHUX CPEICTB

TUTHEHBI U KOCMETHKH.

AHaIM3UpOBaTh ATHUKETKU Pa3INIHBIX
MUIIEBBIX TPOAYKTOB HA MPEIMET UX
0e30IacHoro u

JIO3UPOBAHHOTO UCIIOJIb30BAHHUS.
AprymMeHTHpOBaTh CBO BBIOOp IpH
HCITOJb30BAaHNH TOW MM MHON XMUMHUYECKOI
MIPOAYKITNH B OBITY.

95

Cunepreruka

XapakTepu3oBaTh CHHEPIETUKY U
CaMOOPTaHU3aLHIO CII0KHON CUCTEMBI.
PackpsIBaTh 3HAaUEHHE CHHEPTETHUKH TSI
TIO3HaHUS MAaTEPHAIBHOTO MUPA U
COLIMATIBHOTO Pa3BUTHUS OOIIECTBA.
CTpyKTypupOBaTh MaT€pHUAILHBIN MHUDP U
COOTHOCHUTB €TO YPOBHH C
COOTBETCTBYIOLIMMH pa3JienaMy GU3HKH.
XapakTepr3oBaTh GOPMbI JIBHKEHUS
MaTepUH Ha KOHKPETHBIX MpHUMepax

96-
97

EcrecTBo3Hanue u
UCKYCCTBO

XapaxkTepu30BaTh MPABUIIO 30JI0TOTO
CEYeHUs U

nociuenoBaTeabHOCTs PUOOHAYYH U
OIMHCHIBATh UX MPOSABICHUS B )KUBOU
IIPUPOJE.

YcraHaBnMBaTh B3aMMOCBSI3b OMOHUKHU U
APXUTEKTYPHI.

OueHnBaTh B3aMMOCBSI3b €CTECTBEHHBIX
HayK M ICKYCCTBa H €€ POJIb JUI UX
pa3BUTHSL.

98

[Ipaxrryeckas pabora
Nel0 «M3yuenne
30JI0TOTO CEYEHHs Ha
Pa3IUYHBIX 00BEKTAX)

BBINONHATE «305I0TOE CEUEHHE) OTPE3KA,
YEPTUTD «30JI0TOW» TPEYTOJIBHUK H
IIPSMOYTOJBHUK.

AHaIM3upoBaTh MPOU3BEACHUS HCKYCCTBA
Ha MPEIMET COOTBETCTBHS «30I0TOMY
CEUYECHUIO» U IPABUILY TPETEH.




BricTpanBars komnosunuio ¢hororpapun
WJIM PUCYHKA C YYETOM MpaBUiIa TPETeH.

VI Bxian coBpeMeHHbIX Maii
YYeHBIX B
¢popmupoBanne EHKM

99- | Bxyan poccuiickux CoBeplIeHCTBOBATE JINYHYIO

100 | y4eHsIX B hOpMHUpOBaHHE nH(pOpMAaLMOHHO-KOMMYHHKATHBHYIO
EHKM KOMIIETEHTHOCTh B POLIECCE BHICTYILICHUS,

101- | CoBpeMeHHBIE OTKPBITHS JMCKYCCHH TI0 HTOTaM 3TOTO BBICTYIUICHHSI.

102 | poccuiickuX y4eHBIX OOBEKTUBHO OLEHUBATh CBOIO

JEATEIFHOCTD B ITponecce peduIeKCHH.




PecypcHoe o0ecnieueHne nporpaMmmbl
1. EcrectBo3nanue. 10 kinacc. Yuebnuk. bazoseiit yposens (aBrop O. C.
I"abpuensu, U.I'.Octpoymos, H.C.ITypeimuesa, C.A.Cnaakos, B.1.CuBornazos). —
M.: Ipocda, 2014.
2. EcrectBo3nanue. 10 kiacc. Meroauueckoe nocooue (aBropsr O. C. ["'abpuernsiH,
C.A,Cnankos).
3. EcrectBo3nanwme. 11 kmacc. Yuebnuk. basossiit yposens (aBTop O. C.
I"abpuensu, U.I'.Octpoymos, H.C.Ilypermesa, C.A.Cnaakos, B.1.CuBornazos). —

M.: dpoda, 2014.
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