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1. MACITIOPT ®OHJIA OIEHOYHbBIX CPEJACTB

VYueOnniii mpeamer  YIIB.03 ECTECTBO3HAHUE sBnsiercs yueOHBIM
nmpeaMeToM o0s3aTeNIbHOM mpenMeTHo oOnactu «EctectBeHHbIe Haykn»y PI'OC
cpennero oOmiero oOpaszoBanms. B mpodeccrmoHanbHBIX  00pa3oBaTEIBHBIX
OpraHu3alMsIX, PeATU3YyIOIIMX 00pa30BaTEeNIbHYI0 MPOrpaMMy CPEIHEro OOIIEro
oOpa3oBaHMsl B Mpeleraax OCBOCHHS NPOrpamMMmbl MOJTOTOBKH CIELHAIMCTOB
CpelHero 3BeHa Ha 0a3e OCHOBHOIO 001Iero oOpa3oBaHMs, YUYEOHBIA MpeaMeT
«EcTecTBO3HAHME» U3ydaeTcs B 0011€00pa30BaTEILHOM LIUKIIE YYEOHOTO TIIaHa.

N3yuenne mnpeametrHodt oOmactu  "EcTecTBeHHBIE  HAyKH"  JOJDKHO
00€eCIeynTs:

e c(hopMUPOBaAaHHOCTH OCHOB I[EJIOCTHON HAYYHOUN KapTUHBI MUPA;

e (dopmupoBaHHe  TOHMMAaHUS  B3aMUMOCBA3M W B3aMMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;

e CchHOpMUPOBAHHOCTb TOHUMAHUS  BIUSHUS  €CTECTBEHHBIX HAyK Ha
OKPYXAIOIIYI0 Cpeay, SKOHOMHYECKYI0, TEXHOJIOTHYECKYIO, COLIMAIbHYIO U
THUYECKYIO Cephl ACSITENTbHOCTU YEIIOBEKA;

® CO3/laHME YCIOBUM [JI1  pPa3BUTHUS  HABBIKOB  y4yeOHOH, MPOEKTHO-
U CCJIEI0BATENBCKON, TBOPUECKOM AEATEIBHOCTH, MOTUBAIIMN O0YYarOIIUXCsl K
CaMOpa3BUTHIO;

e Cc(hOopMUPOBAHHOCTh YMEHUW aHATU3UPOBATh, OIICHUBATH, NPOBEPATH Ha
JIOCTOBEPHOCTH M 0000111aTh HAyYHYI0 HHPOPMAIIHIO;

e c(hopMUPOBAHHOCTh HABBIKOB 0O€30MacHOM pabOThl BO BpeMs MPOEKTHO-
UCCJIEIOBATENIbCKOM M DKCIIEPUMEHTAJIbHON  NESITEeNIbHOCTH,  MpHU
WCITOJIb30BAaHUU J1a00OPATOPHOTO 000OPYAOBAHUS.

TpeGoBanus K  NOpeIMETHBIM  pe3yjbTaTaM  OCBOEHHS  NpeIMeTa
«EcTecTBO3HaHUE» JOJIKHBI OTPAXKATh:
1) cdhopMupoBaHHOCTh TIPEACTABICHUM O IEJIOCTHOH COBPEMEHHOMN

€CTECTBEHHO-HAYYHOM KapTUHE MHUPA, O IPUPOJAE KAK €UHOU LIETOCTHON CUCTEME,



0 B3aMMOCBSI3HM YEJIOBEKa, IPUPOIBI M OOIIECTBA; O IPOCTPAHCTBEHHO-BPEMEHHBIX
MaciuTadax Bcenennoii;

2) BiajieHe 3HAHUSAMHU O HanbOoJee BaXHBIX OTKPBITUAX U JOCTIKCHUSX B
00J1acTH €CTeCTBO3HAHMS, TTOBIUSBIINX HA 3BOJIIOIUIO MIPEJCTABICHHUIN O MPUPOJIE,
Ha Pa3BUTHE TEXHUKH U TEXHOJOTHUIA;

3) chopMHUPOBAaHHOCTh YMEHUS MPUMEHATh €CTECTBEHHO-HAYYHbIE 3HAHUS JJIS
OOBSCHEHHSI OKpYXKAIOUUX SBJICHUH, COXPaHEHWS 3/I0pPOBbs, OOECICYCHUS
0€30IMaCHOCTH  KM3HENEITEILHOCTH, OCEPEeKHOTO OTHOIICHUS K MPHUPOJE,
PaIMOHAIBPHOTO TPHUPOIOIIOIL30BAHNS, a TAK)KE BBITIOJIHEHHS] POJIU TPAMOTHOTO
OTPEOUTENS;

4) chopMHUPOBAHHOCTH TPEJACTABICHUNA O HAYYHOM METOJIC I[TO3HAHUS
IMPUPOJIBI U CPEACTBAX M3YUYEHHUS METramMupa, MakKpoMHpa U MUKPOMHpA; BIaJcHUE
pUeMaMH €CTECTBEHHO-HAYYHBIX HAOJIOJCHUHN, OMBITOB UCCIICIOBAHUI U OLICHKU
JIOCTOBEPHOCTH TOJTYyYEHHBIX PE3yIhTATOB;

5) BlIajgeHuE TMOHATHMHBIM anmapaToM €CTECTBEHHBIX HAyK, MO3BOJISIOIIUM
MMO3HaBaTh MHP, Y4aCTBOBATh B JUCKYCCHUSAX IO €CTECTBEHHO-HAYYHBIM BOIIPOCAM,
UCIIOJIb30BaTh Pa3IMYHbIE UCTOYHUKH MH(OPMAIIUK JJIS IOJITOTOBKHA COOCTBEHHBIX
paboT, KPUTHUYECKH OTHOCHUTHCS K cooOmieHusMm CMU, copepskamuM HaydHYIO
uHpopMaIuio;

6) cPOpMHUPOBAHHOCTHP YMEHUW TOHMMATh 3HAYUMOCTh €CTECTBEHHO-
HAY4YHOTO 3HAHUS JUISI KQXKJI0r0 YejJoBeKa, He3aBUCUMO OT ero mpodeccuoHabHON
NEeSTEIPHOCTH, pa3inyaTh (PaKThl W OICHKH, CPAaBHHUBATh OIICHOYHBIE BBIBOJIBI,
BUJICTh UX CBSI3b C KPUTEPUSMH OIICHOK U CBS3b KPUTEPHUEB C OMNpeJeIeHHON
CHCTEMOM IIEHHOCTEH.

dopMoii aTTecTally 1Mo yueOHOMY MPEAMETY SBIISIETCS K3aMEH.



2. PE3YJIBTATBI OCBOEHMUS YYEBHOI'O IIPEIMETA,

HOIJEXAIINMUE ITPOBEPKE

B pesynbrare arrecrauud no y4eOHOMY MPEIMETY OCYIIECTBIISETCS

KOMIUIEKCHAsI MPOBEPKA CHEAYIOIIMX YMEHUN M 3HAHWM:

OcCHOBHbBIE NT0KA3aTeJIH OLEHKH DopMbI 1
Pa3znesibl yueOHOT O
pe3yibTaToB MeTO/IbI
npeamera
KOHTPOJIA
PA3AEJI 1. YMenue: - YCTHBIU OITPOC;
MeTog0/10T4ecKHe | - TOYHO M3JIaraTb CBOM MBICIIH, - TECTUPOBAHUE;
OCHOBBI HAYYHOTI'0 - IOTUYECKH 0OOCHOBBIBATH CBOIO - IOATOTOBKA
MO3HAHHUA. TOYKY 3pEHUA, pedeparoB u
EcrecTBo3HaHue: - BOCIIPUHUMATh U aHAJIU3UPOBAThH TOKJIa/I0B

noHsATue, Gopmel,
MeTOAbl, IPUHLMIIBI,
OCHOBHBbIE U U

MHEHUS COOECETHUKOB, TIPU3HABAs
MIPaBO JPYTOTo YeJI0BeKa Ha NHOE
MHEHHE.

npooJieMbl.
PA3JIEJI 2. O61masn 3HaHue: - YCTHBIN OIPOC;
KapTHHA MHPO3IaHHUA | - CIIOCOOOB ONMUCAHUS MEXaHUYECKOTO | - TECTHPOBAHHE;
¢ MO3UINHU JBYOKECHUS, - MIOATOTOBKA
€CTeCTBO3HAHUSL. - OCHOBHBIX (PM3UYECKHUX BEITHMUNH pedepatoB u

KMHEMAaTUKH: TIepeMEIICHUs, JOKJIaJIOB

CKOPOCTH, YCKOPEHUSI.

- 3aKOHA CJIOKEHUSI CKOPOCTEH.

- 3aKOHOMEPHOCTEN

PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO

JBYDKEHUS (HA IpUMepe CBOOOTHOTO

Na/ICHUS TeJ) U PaBHOMEPHOTO

IBMKEHUS TeJa M0 OKPYKHOCTH.

- CMbICJIa OCHOBHBIX (PU3UYECKHUX

BEJIMYMH, XapaKTEPU3YIOIINX

paBHOMEpHOE JBMKCHHE TeJa IO

OKPY>KHOCTH.
PA3JEJI 3. 3HaHue: - YCTHBIN OIpPOC;
CoBpemeHHbIE - OCHOBHBIX ITOJIOKCHHH - TECTUPOBAHUE;
JAOCTHKEHUS U MOJIEKYJISIPHO-KUHETUUECKOM TEOPUH. | - MOJATOTOBKA
TeHJeHIHN Pa3BUTHsI | — 0OCOOCHHOCTEN OPOYHOBCKOTO pedepatoB u
Ppuszuku. TIBYDKEHUS U siBNieHus qudy3um. JIOKJIa10B

- MapaMeTpPOB BELIECTBA B
ra3000pa3HOM COCTOSIHUM Ha

OCHOBAHHH YPAaBHCHHA COCTOSHHA




U7eabHOTO rasa.

- CMbICJIa TaKuX (PU3UUECKHUX
MoOJIeTiell, Kak MaTepuaibHasi TOUKa,
WHEpLHAJIbHAs CHCTEMa OTCUETA.
YMenue:

- I3MEPEHNE MacChl Tela Pa3InYHbIMU
CIIOCOOAMHU.

PA3EJI 4.
CoBpeMeHHbIE HAYKH
0 KocMoce u 3emJie.

Ymenue:

- U3MEPEHUE CUJI B3aUMOICUCTBUS
Te.

- BBIYHCJICHUE 3HAUYCHHUSI YCKOPEHUS
TEJ 110 U3BECTHBIM 3HAYEHUSIM
JNEUCTBYIOIIUX CUJI U MACC TeJL.

- 00BSICHEHUE U IPUBEJCHHUE
PUMEPOB SIBJICHUS HEBECOMOCTH.
- MPUMEHEHHNE OCHOBHBIX MTOHSITHUH,
dhopMyJ1 1 3aKOHOB IMHAMUKH K
pEeIIeHuIOo 3a/1a4.

- YCTHBIU OIPOC;
- TECTUPOBAHUE;
- MOJITOTOBKA
pedepaToB u
JOKJIaZI0B

PA3EJI S.
CoBpeMeHHbIE
AOCTHKEHUS U
TeHJAEHI[UN PA3BUTHS
OunoJiornu.

3HaHue:

- poau 6uoJioruu B POpMHUPOBAHUHU
COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTHHBI MUPA U PAKTUYECKOU
NEeATEIBbHOCTH

JOJIEN.

- KJIETOYHOU TEOPUU CTPOCHUS
OpraHU3MOB.

- pOJIM OPraHUYECKUX U
HEOPraHWYECKUX BEUIECTB B KIIETKE.

YMmenue:

- OMMUCHIBAaTh MUKpOIIpenapaThl KJIETOK
pacTeHU.

- CPaBHUBATh CTPOEHUE KIIETOK
PACTEHUH U )KUBOTHBIX 10 TOTOBBIM
MUKpOIpenaparTam.

- TIOJIb30BATHCSI TEHETUYECKOMN
TEPMUHOJIOTUEN U CUMBOJIMKOM,
pemaTh NPOCTEUIINE T€HETUYECKNE
3aJ1a4H.

- YMEHUE aHAJIM3UPOBATH U OLICHUBATh

- YCTHBIN OIPOC;
- TECTUPOBAHUE;
- MOJITOTOBKA
pedepaToB u
JOKJIaZI0B
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Pa3TUYHBIC TUTIOTE3bI MPOUCXOKICHUS
KU3HU HA 3eMIIE.

PA3JIEJI 6.
CoBpemeHHbIE
NOCTHKEHUS U
TeHJAeHI[UN PA3BUTHS
XUMHUH.
JKOJIOTHYECKH e
npooJieMbl U
eCTECTBO3HAHHE.

3HaHue:

- BKJIQJ]a XUMHYECKOW KapTUHBI MUPa
B €IMHYIO0 €CTECTBEHHO-HAYUYHYIO
KapTUHY MHUpA.

- XapaKTEPUCTUK AJIEMEHTOB MaJIbIX
MEPUOJIOB IO UX MOJIOKECHUIO B
[Tepuomuueckon cucreme 1. U.
Menpeneena.

- XapaKTEPUCTUK CTPOEHHUSI aTOMOB U
KPUCTAJJIOB U HA 3TOM OCHOBE —
00mux GU3NYESCKUX ¥ XUMHUICCKHUX
CBOMCTB METAJJIOB 1 HEMETAJIJIOB.

- XapaKTEPUCTHUK COCTaBa, CTPOCHUSI,
CBOWCTB, IOJIYYEHHUS U IIPUMEHECHUE
Ba)XKHEHUIIINX HEMETAJIOB.

- XapaKTEPUCTUK COCTaBa, CTPOEHUS U
OOIMX CBOMCTB BaYKHEUIIINX KJIACCOB
HEOPraHUYECKUX COCIUHEHUIM.

YMeHune

- IaTh OIpE/ICTICHUE U OTIEPUPOBATH
CJIEYIOIUMU XUMHYECKUMHU
HOHSTUSIMU: «BELIECTBOY,
«XUMHUYECKHI 2JIEMEHT», «aTOM,
«MOJIEKYJIa», «OTHOCUTEIbHbBIE
aTOMHAasl U MOJIEKYJISIpHasi Macchl»,
«HOHY, «AJUIOTPOIUS», «U30TOIBDY,
«XUMHUYECKas CBSI3bY,
«AIEKTPOOTPUIIATEIEHOCTDY,
«BAJICHTHOCTDY, «CTECTICHb
OKHCIICHUS», «MOJIbY, «MOJISIpHAS
Maccay, «MOJISIPHBII 00beM
ra3000pa3HbIX BEIIECTBY, «BEIIECTBA
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO
CTPOCHUS», «PACTBOPBDY, «INEKTPOIUT
U HEIJIEKTPOIIUTY,
(QNEKTPOIUTUYECKAs TUCCOLHAIINY,
«OKHUCIIUTEND

Y BOCCTAaHOBUTEIIbY», OKUCIICHUE U
BOCCTAHOBJICHHE), «CKOPOCTh

- YCTHBIU OIPOC;
- TECTUPOBAHUE;
- IOATOTOBKA
pedeparoB u
JOKJIaJIOB
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XUMHUYECKOHN peaklun», «<XUMHYECKOEe
pPaBHOBECHE», KyTIEPOJHBIN CKEIETY,
«(pyHKIMOHANbHAS TPyTIaY,
«U30MEPUSY.

- 00BCHEHNE XUMUYECKUX SBJICHUH,
HNPOUCXOAIINX B IPUPOJE, OBITY U HA
HPOU3BOJICTBE.

- coOJIr0IeHUE MPaBMIT YKOJIOTHYECKU
IpPaMOTHOTO TIOBEJICHUS B
OKpYKarolIEn Cpele.




3. OHEHKA OCBOEHMSA YYEBHOI'O ITPE/IMETA
3.1. TecTroBble 3a1aHUs ISl TEKYLIEr0 KOHTPOJIS

1 BapuanT

1. Hayka—->ro0:
a) KOMIIOHEHT JTyXOBHOU KYJIbTYpPHI;
0) aIIeMEHT MaTepUuabHO- MPEIMETHOTO OCBOCHUSI MUPA;
B) DJIEMEHT MPAKTHUYECKOT0 MPeoOpa3oBaHUs MUPA;

I') pe3yJbTaT OOBIIEHHOTO, KUTEHCKOTO 3HAHHUA.

2. CoBpeMeHHasi €CTeCTBEHHOHAay4YHasl KapTHHA MUpPa OCHOBaHA, TJIaBHBIM 00pa3oM,
Ha HayKe:

a) OuoJsioruu; 0) arpoTEeXHUKE; B) XUMUU; T') (PU3HUKE.

3. Cpenu TeOpETUYECKUX METOIOB UCCIEAOBAHUS OTCYTCTBYET:

a) TIOTUYECKUii; 0) UCTOPUUYECKUIL; B) SKCIEPUMEHTAIbHBIN; T') 1€yKTUBHBIN.

4. J171s1 )KUBBIX OPraHU3MOB HEXapaKTEPHO:

a) CIocOOHOCTH 0OMEHA C OKPYIKAOIIIEH Cpeoi;
0) MeTaboIU3M;

B) JIeJICHHE U OTIIOYKOBAHMUE;

T') 3aKPBITOCTH CUCTEMBI.

5. EJII/IHI/II_Ia CTPOCHUA U KU3HCACATCIBbHOCTH JKUBOI'O OpraHnu3mMa — 3TO

a) MoJieKyna; 0) aToM; B) TKaHb; ') KJIETKa.

6. ['enoM yenoBeka — 3TO:

a) HyKJI€OTHIHAs MTOCJIEA0BATEIbHOCTh YYACTKOB OTJEIbHBIX I'€HOB;
0) COBOKYITHOCTh BCEX I'€HOB U MEKTeHHbIX yuacTkoB JJHK

B) MoJuMepHas 1enb koukpeTtHoit JTHK;

r) JIHK.
7. «9KOCUCTEMa» — 3TO CHHOHMM TEpMUHA:
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a) momyJsinus; 6) OMOIIEHO3; B) OMOTeo1IeH03; T') Ouocdepa.

8. K OMIIMPUYCCKUM HAYYHBIM METOAAM OTHOCHUTCA:

a) aHanu3; 0) HaOIIOICHNE; B) ACAYKIIUSA; T) IPEAMETHOE MOJICIMPOBaHUE.

9. Ykaxkute 00bEKT, HE OTHOCSIIMIICS K TPEAMETY U3YUEHUSI €CTECTBO3HAHUS.
a) MapCHaHCKHe KaHallbl; 0) CKeJIeT 4eloBeKa; B) JIuTocdepa 3emiu;

T') MPOMBINIJICHHBIE POOOTHI; /1) CYyCIICH3UH.

10. YkaxuTte haMuiInio y4€HOTO, KOTOPBIN HE SBIISIICS €CTECTBOUCITBITATEIIEM.

a) Jleonapno na Bunuu; 0) Anam Cmur; B) I'anuneo ["anuneit; r) Morann Kemep

I1.Vkaxxute BHUI DSHEPrUU, KOTOPBIM HCHOJIB3YIOT PACTEHUS B IpoOLECCe
dboTocuHTE3A.

a) TerToBas; 0) XUMUYECKHUX CBSA3EH; B) OMOJIOTUYECKAsI; T) aKTUBAIINH; /1) COJTHEUHASI.

12. YkaxkuTe Ha3BaHUE COJIEPKUMOTO JKMBOU KJIIETKHU, HAXOMSIIETOCs B € 000JI0UKe.

a) MpoToIyia3Ma; 0) HUTOIMIa3Ma; B) MATPUKC; T') KapuoIuia3Ma; 1) ruajoriazma

13.0OcHOBHO# (hyHKITUEH TCHOB SIBJISICTCS
A)koaupoBaHue CUHTe3a Oeska b)TpaHCcopT HOHOB B)rOpMOHAIbHAS PETYJIALIUS

[')3anacanne XMMUYECKOW SHEPTUU

14. OcHOBHBIM BOIIPOCOM OHOJIOTHU SIBISIETCS BOIIPOC
A)kak ycTtpoeHa Hama Becenennas?
B)uem >xuBas maTepusi OTJIMYATCA OT HEXKUBOM U UTO SBISAETCA TOJYKOM IIPH
POXKACHUU KU3HU?
B)uro et yenoBeuecTBO B OymymieM?

[")kak BBIMTH U3 S3KOJOTUYECKOTO Kpr3uca?

15.1. 1. Mennenees, co3naBas CBOIO NMEPUOJUYECKYIO TAOJHILy, PACIOJIOKHI BCE
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XUMHYECKHUE AIIEMEHTHI B

A)COOTBETCTBUU C UX ATOMHOUN Maccou

b)andasurnom nopske

B)cooTBeTcTBMY ¢ KOMMYECTBOM SJIEKTPOHOB HA UX BHEITHEH AJIEKTPOHHOUN 000JI0UKE

[")cooTBEeTCTBUU CO 3HAUEHUSIMU UX aTOMHBIX PaJINyCOB

16.demokput, ApucToTenb, IMUKYP, IMIETOKII SBISIUCH TPEICTABUTEIISIMU

A)buonorun b)pemecnennoit xumuu B)narypdunocoduu I')kocmonoruu

17.Cucrema mupa ApUCTOTENS SABISETCS
A)remmonientpudyeckoi b)reonenrpuueckoit

B)orpanunyennoit yacteto Beenennoii [N)meraranakruaeckoi

18.Co3nareneM mnepBod TrpaHAMO3HOM CHUCTEMATU3ALMH PACTUTEIBHOIO MHUpPA IO
IIPOM3BOJIBLHO BEIOpAHHBIM, 324acCTYIO €AMHUYHBIM [IPU3HAKAM SIBJISIETCS

A)Y. apsun b)M. B. Jlomonocos B)JI. [Tactep I')K. Jlunueit

19.B 1869 rony

(A) Yorconom u Kpukom Obinia npeoxena moaens ctpoernst JJHK

(B) . . MenneneeB caenan 3HAMEHUTOE OTKPBITHE TNEPUOIUYECKOTO 3aKOHA
XUMHUYECKUX IJIEMEHTOB

(C) H. Kontepauk 06Hapo0Ball CBOIO PEBOJIIOIMOHHYIO UCIO TEINO-IICHTPUUECKOTO
YCTpOUCTBA MUPa

(D) Y. HapBuH co3aajl TEOPUIO €CTECTBEHHOTO 0TOOpA

20.I'enuoneHTpryueckas KapTuHa Mupa ObLIa BIIEpBbIE CO3/]aHa

A)JIx. bpyno B)H. Konepaukom B)Apucrorenem I')diiHiureliHoM

21.0t1paxenre U npeodpa3zoBaHuE JEHCTBUTEIBLHOCTH B XYJI0)KECTBEHHBIX 00pa3zax
JICKUT B OCHOBE

A)uckycctBa b)nayku B)mpoussoctsa [')oOpazoBanus
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22. BwiBog: «Bo3pacT Hamied IMaHETbl — OKOJO S5 MIPA. JIET», — SBISETCS
pe3yJIbTaTOM

A)TeopeTHyecKoro aHaausa

Bb)coumansHoro skcnepumeHTa

B)nenocpeacTBeHHOTO HAOTIOACHUS

[")0600111eHS TTOBCETHEBHOTO OMBITA

23.Ilo3HaBaTenbHasA AESITENBHOCTh B OTJIIMYUE OT TPYIOBOM
A)npeanonaraet Hanuuue 1enu b)HanpapneHa Ha TOCTHKEHUE UCTUHBI

B)1pebyer crieninanbHO# MOATOTOBKY [ )HOCHUT MOJIE3HBIN XapakTep

24. K aBTOTpO(HBIM OpraHu3Mam OTHOCST
A)Mmyxkop

b)npoxoku

B)nenuunn

[Mxnopenny

25.®parment uenu JJHK, xogupyromei nonunentuanyto uenb, [TALTI. Ykaxute
HYKJICOTHUJIHYIO TOCIEA0BaTeIbHOCTh (PparMenta Mojekynbsl MPHK, aHTHKOmOHBI
mosiekys TPHK, yuacTByromux B OMOCHHTE3€ 3TOTO AUMENTHAA, 1 AMHUHOKHCIIOTHBIH
coctaB gunentujga. OTBeT mosicHute. Bocmosib3yiitech TabiuIEeld T'€HETHYECKOro

KoJa.
26.Ha3oBuTe TpU OCHOBHBIE TEOMETPUUECKUE MOAEIH 3EMIIH.

27. N3BecTHBI MoOperuiaBarelib Maremian Uckall Kpartdadimuid nyte B Muanio. OH
MOJIB30BAJICSI KapTOM, rje ObLI yKa3aH MPOJIUB, COSAUHSIONUN ATIAHTUYECKUN U
Tuxuii oxkeanbl. OIHAKO B OTMEYEHHOM Ha KapTe MecTe MaresmiaH npojivBa HE
obnapyxwui. Torga, U3yuynMB OMUCAHUS, OCTABJICHHBIC €r0 MPEAINICCTBEHHUKAMH, OH
MPEANOJIOXKUI, YTO ATOT MPOJIUB JIOJDKEH ObITh tojkHee. OH HCClenoBal KaxAylo
OyXTy, KaXIblii 3aJIMB — W OOHAPYXKWJ MPOJMB (BMOCIEACTBUU HA3BAHHBIA €r0

UMEHEM) MEXIy MaTepUKOM U apxurienaroM OraeHHas 3emsl.
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Kakwue MCTOAbI HAYYHOI'O ITO3HAHUS ITPUMCHHUII Maremian? YKaxurte TpHU METOJA.

2 BapuaHT

1. HayyHoe nmo3Hanue onupaercs Ha Cocod OTpaxXeHHsI MUpa:
a) XyJI0°KECTBEHHO-00pa3HbIi; 0) pallmoOHAIbHBIM;

B) PEJIMTHO3HBIN; I') UHTYUTUBHO-MHCTHYECKHIA.

2.HayuHoe 3HaHue opMupyeTcs, B IEpBYIO 04epe/ib, HA OCHOBE:
a) 3HAHUS-UHTYHULIUY; 0) 3HaHUS-UH(DOpMALINY;

B) 3HAHUSA-YMEHHUS; T') 3HAHUSI-OLICHKU

3.Cpeau SMIIMPUYECKUX METO/IOB HCCIIEIOBAHUS UMEETCSI:

a) JIoru4yecKkuii; 0) HabII0ACHUE; B) UHAYKTUBHBIN; I') aHATUTUYCCKUI.

4.CoBOKYMHOCTh 0CO0€H 0JTHOTO BUJIa, UMEIOIIUX €IUHBIA TeHOMOHT U 3aHUMAIOIINUX
€JUHYIO0 TEPPUTOPHIO, HA3BIBAETCS:

a) ouocdepoii; 0)0OMOIIEHO30M; B)IIOMYJISIIHEH; T)OHOTEOIIEHO30M.
5. OOpa3oBaHHE J>KUBBIMH PACTUTEIBHBIMH KIIETKAMHA OPraHUYECKUX BEIIECTB
Ha3bIBACTCS:

a) XeMOCUHTE30M; 0) POTOCHHTE30M; B) OPraHUYECKUM CUHTE30M; T') XJIOPOILJIACTOM.

6.25neMeHTapHas CTPYKTYypa 3BOJIIOLMHU, IO COBPEMEHHBIM IPE/ICTaBICHUSIM, — 3TO:

a) KJIeTKa; 0) OpraHu3M; B) MOIMYJISIHS; T') OUOIIEHO3.
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7K TECOPECTUUCCKUM HAYYHBIM MECTOAAM OTHOCHUTCA:

a) SKCIIEpUMEHT; 0) CHHTE3; B) HAOIIOJICHUE; T) U3MEPCHHE

8. Ykaxxute 0003HaUCHNE MapraHiia B TaOIUIe XUMUIECKUX JIEMEHTOB.

a) Mn; 6) Mo; B) Mg; r) Ma; 1) Md.

9.YkaxuTe Ha3BaHUE HAYKU, KOTOPAst HE OTHOCHUTCS K TPYIIIE €CTECTBEHHBIX HaYK.
a) ¢usmueckas xumus; 0) actpodu3uKa; B) MHUKPOOIKOHOMHKA;, T') aHATOMMS;N)

OHMoOMEXaHUKA.

10. Ykaxkute Ha3BaHHE HAyKH, B KOTOPOM MU3y4aeTcsl )KMBOE BEUIECTBO HA KIETOYHOM
YPOBHE.
a) IUTOJIOTHsI; 0) TEHETHKA; B) TEPOHTOJIOTHUS; T) AMOPHOJIOTHUS; /1) MOJCKYJISIpHAS

OHOJIOTHSL.

11.Ykaxxute Ha3BaHHWE OPIraHOMJOB KIJIETOK 3€JIEHBIX JIUCTHEB, B KOTOPBIX
MPOUCXOAUT (POTOCHUHTES.

a) MUTOXOHJIpUU; 0) pUOOCOMBI; B) TIOJUCOMBI; T) XPOMOCOMBI; 1) XJIOPOILJIACTHI.

12.YkaxuTe Ha3BaHHE OPTraHU3MOB, KOTOPBIC HE SIBJISIOTCS T€TEPOTPOdhamMHu.

a) TpoOSIHKY; 0) TPUObI; B) MUKPOOPTAaHU3MBI; T') )KUBOTHBIEC; 1) YEITOBEK.

13.Vkaxxnure Ha3BaHue npouecca yaBoenus moiekyn JHK.
a) permMKanus, O) TPAHCKPUIIMS; B) TPAHCIANUS;, T) TpaHCIUTEpAlus;, I )

nyOJIUpOBaHUE.

14.YkaxxuTe Ha3BaHUE METOJIa YMO3AKJIIOUECHHWH, MPU KOTOPOM CBOMCTBA OJHOIO
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00BEKTa MEPEHOCATCS HA APYTrO MPH HATMYUU CXOXKECTH MOBEACHUS ITHX 0OBEKTOB
B ONIPEICIICHHBIX YCIOBHSIX.
a) MeToj aHajoruii; 0) MoO3roBas araka; B) CHHEKTHKA;, T') MOJEIUPOBAHUE; [I)

HnMuUuTanuA.

15.Kennep ycTtaHOBHII, YTO

A)nBuxenue muaHer U CoJsiHIIA TPOUCXOAUT MO OKPYKHOCTSIM, B LIEHTPE KOTOPBIX
HaXOJIUTCSI 3eMIII

b)Bce miaHeThl ABMXKYTCS IO OKPY>KHOCTSIM, B IIEHTPE KOTOPBIX HaxoAauTcs: CoJiHIle
B)Bce mmaHeThl IBHKYTCS 1O DJUIMIICAM, B OJHOM M3 (POKYCOB KOTOPBIX HAXOIUTCS
Connue

[")HEeKOTOpBIE MIIAHETHI HAXOAATCS B [IOKOE

16.00beKTOM U3yUYeHUs TPAIUIIMOHHOM OUOJIOTUM BCer/ia Oblja U OCTaeTCs
A)MmonekynsipHas npupojia 6enkoB b)MakpoaBoronus
B)xuBas mpupoma B €€ €CTECTBEHHOM COCTOSHUM [)IIPOHMIIaEMOCTh KJIETOYHOM

MeMOpaHbI

17.M. llneineH, SBaseTcsa OJHUM U3 OCHOBATEICH

A)Teopun ynopsiio4YeHHOCTUA U OPTaHU30BAHHOCTHU KUBOW MaTEPHUH
b)reopuu HacnecTBEHHOCTH

B)reopun ecrectBeHHOTO 0TOOpA

I')xoHuEenuuy NpoKapuoOTHOW M 3YKapUOTHOW KIETOUYHOW OpPraHU3alnu

18.ITopsimok pacmoyioKeHUs B MOJIeKyJaxX Oeika IeNbIX JBaallaTd aMHUHOKUCIOT
KOJMPYIOT BCETO YETHIPE

A)dochonunuaa b)xkonona B)rena I')HykI€MHOBBIX OCHOBaHUS

19.OnemenTapHas eauHWLA HACIEACTBEHHOTO MATEpHANd, KOAUPYIOIIAas OIHY

16



AMHUHOKHUCIIOTY, IIOJYy4YHJIa HA3BAHUEC

A)ren b)xpomocoma B)/IHK I')Konon

20.0cobast poib GU3HKK B €CTECTBO3HAHKUH 3aKIF0OUAETCS B TOM, UTO OHA
A)siBisieTcsl OJJHOM U3 CHENUaIbHbIX HAYK, BXOISIINX B CUCTEMY €CTECTBO3HAHMS
b)uszyuaer nporiecchl, NpOTEKAIOIIME BHYTPH aTOMHOTO siipa

B)3aknagpiBacT HEOOXOUMBIN TEOPETUUECKUH (DYHIAMEHT MO BCE €CTECTBO3HAHKE

[")pazpabaThiBacT COBPEMEHHYIO JIEKTPOHHYIO TEXHUKY

21.0O0M€H BEILECTB B )KMUBBIX KJIETKAX WHAYE HA3BIBAETCS

A)neixanue b)nenenue B)merabonusm IN)penpoaykims

22. JleSaTenbHOCTb, PE3YJIBTATOM KOTOPOM SIBISETCA CO3[JaHUE HOBBIX MaTE€pHAIbHBIX
Y JYXOBHBIX LIEHHOCTEH, — 3TO

A)ob6menue b)nonnmanne B)TBopuecTBo [')mo3nanue

23. Kakas uenp NuTaHus MpaBUIIBHO OTPAXKaeT Nepesady B He SHEpTuu?
a) JIMCHIIA - IOKJIEBON YePBb - €K - JINCTOBOM OI1a/l
0) TMCTOBOM OMaJI - 10KIEBOU YEPBb - X - JIUCUIIA
B) €X - JIOKJIEBOM UepPBb - TUCTOBOM OMNAJI - JINCHUIIA

I') I0%KJIE€BOM YEPBb - €K - JIMCULIA - JIUCTOBOM OMajl

24. Kakoil opranu3M OTCYTCTBYET B IPUBEAEHHOM e MUTAHUS:
JIUCTOBOM omaj - ...... - €K - Jiucuia?

A)xpotr bB)xysneunk B)moxmesoif uepBr  [')miecHeBbie TPUOBI

25.®parment nenu JHK, kogupyromeit nonunentuanyro uens, Y HITAATL. Ykaxure
HYKJICOTHJIHYIO TOCTEA0BaTeIbHOCTh (PparmMenta monekynsl nPHK, anTHKomOHBI

Mosekya TPHK, ygacTByromux B OMOCMHTE3€ 3TOTO AUMNENTH/IA, 1 aMUHOKUCIIOTHBIN
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coctaB aunentuaa. OTBeT MoscHUTE. Bocmnonp3ylTech TaOMMIEH T'€HETUYECKOTO

KoJaa.

26.YkaxuTe Ha3BaHWUs EIUHHIIBI HACIEACTBEHHONM HMH(OpPMAIMH U CTPYKTYPHOTO
AJIEMEHTa KJIETKH, B KOTOPOM 3Ta uHpopmanus coaepxutcs. Kak Ha3zpiBaeTcs 4acThb

KJIETKH, B KOTOPOW HAXOJIUTCA 3TOT CTPYKTYPHBIN JIEMEHT?

27.M3BecTHBIN MoperuiaBaresib Mareian uckail Kpardamuid nyts B Maauro. OH
MOJIB30BAJICSI KapTOM, IJe ObLT yKa3aH MNPOJIUB, COSAUHSAIONIUN ATIAHTUYECKUH U
Tuxuii okeansl. OgHAKO B OTMEUEHHOM Ha KapTe MecTe MareiiaH mpojuBa He
oOHapyxui. Toraa, U3y4yuB ONMUCAHUSA, OCTABJICHHBIE €r0 MPEANIECTBEHHUKAMU, OH
MPEIOJIOKUII, YTO 3TOT MPOJUB JODKEH ObITh rokHee. OH HcCiIenoBall KaXKAyro
OyXTy, KaXIbIi 3aIMB — W OOHAPYKWUJ MPOJHUB (BMIOCIEACTBUU HA3BaHHBIA €0
MMEHEM) MEXy MaTepuKOM U apxumnenaroMm OraeHHas 3emis.

Kakune MeTopl HaydHOT O ITO3HaHUs MPUMEHUI Mareian? YKaxuTe TpU METoAa.

3.2 3aHATHS B HHTEPAKTUBHOI dopme
[ToaroToBKa K CEMUHAPCKOMY 3aHSTHIO TIO CIASAYIOIIUM KPUTEPHUSM: UTPOBAS
dhopma paboThl KOMaH/ kI (TIepeaada, KOH(EPEHIIUs, UTpa 3HATOKOB, TYPHUD, KEHC,
KBECT W T.J.), HaIM4Ue W KA4eCTBO HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX

MAaTEpUAJIOB; HABBIKM YCTHOW PEYH, PACKPBITUE IIPEIJIOKEHHBIX TEM.

Typuup: rpymnme 3apaHee cooOmaeTcss TeMa U BpeMs npoBeAeHus Urpbl. CTyIeHTHI
IPEIBAPUTEIBHO ACIATCSA Ha 3 KOMaH[bl, B K&KIOW KOMaH/€ BBIOMPAETCS KallUTaH U
wieH - kwopu. Komanmam mpemyaraercs OINpEAENNTh Ha3BaHUE KOMAHIBI B
COOTBETCTBUM C TEMOM WUIphl, 3MOJeMy, IEBU3 M MOJATOTOBUTH MPEJCTaBICHUE

KOMaH/HbI.

Ynenam KIOpH MpejIaractcsa CACjaaTb KapTOUKHU C OUCHKAMHU U CUTHAJIbHBIC KaPTOYKHU

Y ITIOBTOPUTH BECH IPOUIECHHBIN MaTEpUa MO TaHHOU TEME.
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Iloasenenue UTOrOB.

HOMOI]_[HI/IKI/I MOACYUTBIBAIOT KOJMYCCTBO IMPABUJIbHBIX OTBCTOB U 0ajI0B y
KaXXa0ro urpoka, OOBABIAIOT pe3yabTar. CornacHo YCJIOBHAM HUI'DBL

BBICTABJIAIOTCA OLICHKH.

Keiic: peduekcusi M caMOOIIEHKa CTyAC€HTa CBOEH Yy4eOHOW JesTeNbHOCTH;
COOTHECEHUE CBOMX LIEJIEHM W PE3yJbTATOB; I[UIAHUPOBAHUE LENEH AIbHEUIIEH
nestenbHoCcTH (9Tanm pediiekcun); oOoOIIaroIee BBHICTYIUICHUN MperojaBareis —

aHaJIN3 CUTYallMii; OLIECHUBAaHUE OTBETOB U PabOThI Ha 3aHATUU (UTOTOBBIM JTaIl).

KBecT: 110 UTOTY MEpONPUITUS TIPOBOAUTCS pedIieKCcHs, KaXIblii YIaCTHUK KBECTa
BBICKA3bIBACT CBOE€ MHEHHE IO MPOBEACHHOMY MeponpusaTuio (3a(+) / mpoTus(-));

MMOABOOSATCS UTOTH.

IIpakTHyeckoe 3aHATHE
HenoBasi urpa " ®usnyeckuii TypHup"

(mo Teme ""MoJieKyISIpHO—KHHETHYECKAasl TEOPUSI M TEPMOJIMHAMHUKA'")
Henn:

® IpPOBEpPKAa 3HAHUI CTYJIEHTOB, IOBTOPEHUE MW CHCTEMaTu3alus Y4YeOHOIo

MaTepuaia 1o Teme; 0000IIeHNE U 3aKPEIUIEHNE OCHOBHOIO MaTepUaa;

® [IPOBEPKA YMEHHI pacCyK1aTh, YETKO U KPATKO BBIPAKaTh CBOU MBICIIH;

® pa3BUTHE TBOPYECKOTO COTPYAHUYECTBA MPENOAaBATENb U CTYCHT.
Oobpa3oBaTeibHbIE:

% MpOBEpKa 3HAHUN CTYACHTA, MOBTOPEHHUE W CUCTEMAaTH3alUs y4eOHOTO

MaTepuaa 1o TeMe;
¢ 000011eHNE U 3aKpETJICHHE OCHOBHOT'O MaTepHaa;
¢ MPOBEpKa YMEHHI pacCyKIaTh, YETKO H KPATKO BBIPAXKAaTh CBOU MBICIIH.
Pa3zBuBarimue:

¢ pa3BuTHE HHTEepeca K pu3uke,

X Pa3BUTHC JJOI'M4YC€CKOIro MBbIIJICHUA, YCHUJICHUC BJIMAHUWA
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y4eOHOT0 MpoIecca Ha CTAHOBJICHHE JIMYHOCTH CTYACHTa MpPECTHXa yuyeOHOM
paboThI;

% CIOCOOCTBOBAThH OBJIAJICHUIO UMU HCCIIEA0BATEILCKUMH YMEHUSIMH;

*¢  pa3BUTHC HABBIKOB M YMEHHMH KJIaCCH(PHUIIUPOBATh W 0000MIATh YUCOHBIN
MaTepua;

¢ pa3BUTHE HABBIKOB JEJIaTh BHIBOJBI IO U3YYCHHOMY MaTepHaIy;

K pa3BUTHE TPAMOTHOM YCTHOM PEUH;

¢ pa3BUTHE TBOPUYECKOTO COTPYIHUYECTBA YUUTENSI U YUCHUKOB.

BocnurareibHble:
¢ HPaBCTBEHHOE BOCIHTaHWE (YYBCTBA TOBAPHUIIECCKOW B3aWMOBBIPYYKH, ITUKH
I'PYIIOBOU paboThI);

** pa3BHBaTh KOMMYHHKATHBHBIE KOMIICTCHIIMN Y4YalllUXCA, YMCHMU aboTaTh B
9

rpyIIe.

Oo6opynoBanmne:

TECTOBbIC 3aJaHus, Oymara s 3amuceld, PY4YKH, YCJIOBHS WIPHI, KOMIIBIOTED,
MYJIbTUMEIMUHBIA TPOEKTOP, mpe3eHTanuu PowerPoint, kapToyku ¢ oOIlleHKamu,

CUTHAJIbHBIC KAPTOYKH.

Y4acTHUKM UTPBI:BEIYIINI, 1BA ACCUCTEHTA (3KIOPH).

IToaroroBUTEABLHBIM TAIl.

I'pynme 3apanee cooOmiaercss TemMa W BpeMsl MNpoBeaeHUss Urpbl. CTYIEHTHI
IpeABapUTEIBLHO JETATCS Ha 3 KOMaHbl, B KaXKI0M KOMaH/e BRIOMPAETCS KalluTaH U
yneH - kwopu. Komanmam mpennaraercsi ONpeAeauTbh HA3BaHUE KOMAaHIbI B
COOTBETCTBHUM C TEMOW WHIPHI, 3MOJIeMy, JEBU3 M IMOATOTOBHUTH IMPEJICTABICHUE

KOMAaH/HbI.

IIpenonaBarens 3apaHee TOTOBUT BCTYIUTEIBHYIO PEUb U IUIAH ypOKa — UIPHI, a TaK

K€ TOTOBUT HEOOXOoauMoe 00OpyJOBaHUE U MpuUilaraeMblii Marepuan (Mpe3eHTaluH,
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mapajibl, pedycol u T.11.). XKenaTelbHO NOATOTOBUTH MPU3HI.

YUnenam JKIOpH IIpeJI1aracTtcs CACJIaTh KapTOUYKU C OICHKaAaMU U CUTHAJIbHBIC KaPTOYKH

Y IOBTOPUTH BECh MTPOUICHHBIM MATEPUAII I10 JAHHOU TEME.
BerynurenbHas pedb.

[{esnp Hamero 3aHATHS CETOJHS MOBTOPUTH MOJYYECHHBIE 3HAHUS MO JAHHOU TEME H
0000muTs uX. Jlag 3TOro BaM HEOOXOAMMO IIOAKIIOYHUTH BCE Balld 3HAHUS,

Ha6HIO,Z[aTCJIBHOCTB, a I'NIaBHOC, KCJIIAHUC PASMBIIJIATE U JCJIaTh BBIBO/LI.

Hrpa

1 Typ. “IIpencraBjienne KOMaH1”.
Ouenka Typa.
2 Typ. “¥Y3Haii nzonpouecc”.

Ha 9KpaH BBIBOOAUTCA OJIA K&)K,Z[Oﬁ KOMaH/IbI rpa(bm( HN3MCHCHHA COCTOAHUA

HnACAJIbHOIO I'a3a.

CryneHTaM mpenajaraercsi OMHMcaTh Kakue MpoLecchl H300pakeHbl Ha Tpaduke u

HA4YEepPTUTh 3TOT IpaUK B APYTUX KOOPIAUHATHBIX OCSX.
Ouenka Typa.
3 Typ. “CuacrimBbliii OnJier”.

Kaxxnoit komane npejuiaraetcs BeiOpath 2 Ousera (1o 11sety). [lepBoii BeIOHMpaer

Tuaupyromas komanaa u T.4. Komannam naercst BpeMsi Ha 00Cy»XJI€HHE BOIIPOCOB.
Ouenka Typa.

4 Typ. “Pasragaii mapanmy”.

Ha skpaH BbIBOAMTCS 1Iapaja v IaeTcs OnpeeIEHHOE BpeMs 1715 €€ pelleHuUs.
Ouenka Typa.

5 Typ. “KoHKypc kanuTaHOB”.
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Ha 9KpaH BBIBOAUTCA 3a/a4dd, KOTOPYIO KallMTaHaM H€O6XO,III/IMO O4YCHb 6I>ICTpO )41

[IPAaBUJIBHO €€ PEILUTD.

B 3T0 Bpemsi KOMaHbI COCTaBIISIIOT MaKCMMaJIbHO BO3MOKHOE KOJIMYECTBO CJIOB U3
cimoBa “TEPMOIIMHAMMKA”. OnuHakoBbIE CI0BAa BBIUEPKHUBAIOTCA U KOMaHJIA

COCTaBUBIIAs OOJIBITIEE KOJIMYECTBO CJIOB 3apadaThIBaeT JOMOTHUTEIBHBIN OaJl.
Ouenka Typa.

6 Typ. “Otranaii pedyc”.

Ha skxpan BeiBoauTCS pedyc U MpeiaraeTcss KOMaHaM €ro pas3raaarh.

Ouenka Typa.

IloaBeneHnue UTOroOB.

HOMOI]_IHI/IKI/I MOACYUTBIBAIOT KOJIMYCCTBO IMPABUJIBHBIX OTBCTOB U 0aJIoB Y KaxJa01o

UTPOKa, OOBSIBISIOT pe3ysbTar. COrjacHO yCIOBHUSIM UTPhI BHICTABIISIOTCS OLICHKU.

IIpakTH4eckoe 3aHsATHE

JenoBas urpa «brnosornueckui KEUc»
(o Teme «Pa3MHOXKEHHE OPTraHU3MOBY)

IoaroroBuTeabHblii 3Tan | OnpeneneHue MecTa ypoka B CUCTEME NPEIMETA, LIEIb
Keiica, MOArOTOBKA CUTYallMH, OCHOBHBIE MMOJI0KEHUS.
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3agaun

o0pa3oBaTesbHbIe: aKTyaTU3HUPOBATh U
CHCTEMaTH3HPOBATh 3HAHUS 00YYaIOIIUXCS TI0 Pa3HBIM
OMOJIOTMYECKUM AUCLUUIUIMHAM: aHATOMUS, 0011as
OMOJIOTHS U SKOJIOTHSI.

BOCHHUTATEIbHbIE: POPMUPOBAHNE KOMMYHHKATHBHBIX
Ka4eCTB, KyJbTYPbl OOIICHUS, YyBCTBO OTBETCTBEHHOCTH
3a ycrieXu KOMaHIbl;, (QOpMUPOBAHUE €CTECTBEHHO-
HAYYHOTO MHPOBO33PEHHUSL.

Pa3BUBAIOLIHE: PA3BUTHE HHTEIUICKTYATBHBIX
CIIOCOOHOCTEH, HAaBBIKOB CaMO00pa30BaHusl, HHTEpPECca K
OHMOJIOTrMYEeCKUM 3HAHUSIM, YMEHHs pab0TaTh B KOMaHIE.

MecTo 3aHATHA B
cucTeMe nmpeaMera

HtoroBoe 3anarue no reme: «Pa3mHoxxenue
OpPTraHU3MOBY, 33/1a4a €ro 3aKJI0YaeTCs B 0ABEICHIN
uTora uzydeHus mno teme. O60011ar0111ee MTOBTOPEHUE
CHCTEMAaTH3UPYET 3HAHUS CTYJIEHTOB, TEM CaMbIM Oy/eT
COJIeHCTBOBATH OoJiee TITy00OKOMY OHUMAHHUIO MaTepHasa
U CI0cOOCTBOBAThH 00JIE€ OCO3HAHHOMY YCBOCHHIO
MaTepuana. B raHHoMm ciryuae Hanbosee yo0Ha Keiic-
TEXHOJIOTHUSI CHTYallHOHHOTO aHAJIH3A.

Ilenu u 3axaumn Keuca

1. YrayOuTh U 3aKpenuTh 3HAHUSI O CYITHOCTH
Pa3MHOXXEHUS, €r0 OMOJIOTUYECKOHN POJIH.

2. IlpoBepuTth 3HaHuE HOPM pa3MHOKEHHUS,
IIMTOJIOTHYECKUX OCHOB IIOJIOBOT'0 1 OECIIOIOTO
Pa3MHOXKECHUS.

3. AKTUBU3HPOBATh O3HABATEIbHYIO AKTUBHOCTD
CTyJieHTa, GOPMHPOBATH YMEHUE CAMOCTOSTEIILHO
OPHEHTUPOBATHCS B TPEOOBAHUAX K BBIITOJTHESHHUIO
3aJlaHUM.

4. Hay4uTh BBIJEIATH IJIABHOE, AEJIAaTh BHIBOBI.
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OcHOBHBIE MOJIOKEHUSI 1. PazMHOXeHHE HEOOXOIMMO JJIs MTOJIepKAHUS
BUJIOBOTO MOCTOSIHCTBA OPTaHU3MOB B IIPUPOJIE.

2. CyliecTByeT J1Ba TUIIA pA3MHOXKEHUS: TIOJIOBOE U
Oecmoroe.

3. McX0IHBIM MOMEHTOM MOJIOBOT'O Pa3MHOKEHUS
aBysieTcsl GOPMHUPOBAHUE TAMET B TIpOIecce Meho3a.

4. TTonoBoe pa3MHOKEHHE IBOIOIMOHHO OoJiee
MEPCIIEKTUBHO 10 CPABHEHUIO C OECTIOIBIM.

O3nakoMuTeJbHbIN dTan | Ha 7aHHOM 3Tarne npoucXoAuT BOBJICUEHUE CTY/ICHTOB B
KHBOE 00CYKJICHUE pealIbHOM npodeccuoHanbHOM
CUTYaIlUH.

1) uTeHne TekcTa Kedica  2) mepeckas cUTyanuu — 3)
OTBETHI HA BOIIPOCHI.

BBeneHue B cUTyaluio

Paccka3bIiBalOT, YTO OJHAXK/bl YYEHHKH JApeBHErpedeckoro ¢uiocoda 3eHOoHa
OOpaTUIIUCh K HEMY C BOIIPOCOM: «YUUTENb, Thl, 00JIaJal0ONINil 3HAHUSMU BO MHOTO pa3
OoJblIle, YeM Mbl, BCErJla COMHEBACIIbCS B MPABWIBHOCTH OTBETOB HAa BOMPOCHI,
KOTOphIE HaM KaXyTCs OUYEBUAHBIMU W SCHbIMU. [louemy?  @Dwumocod oTBeTHII:
«Ilnomanp OONBIIOrO Kpyra — 3TO MO3HAHHOE MHOIO, a IUIOHIaJbh Majoro Kpyra —
no3HanHoe Bamu. CorylacUTech, YTO JIJIMHA OOJIBIION OKPY>KHOCTH OOJIbIlIE JJTUHBI
MaJioH, a CJIeJIOBATeIbHO, IPAHMIIAa MOMX 3HAHUN C HEMO3HAHHBIM OOJIBIIIE, YEM Y Bac.
Bor nmouemy y meHst Goiibliie coMHeHui». UYem OoJble U3ydaeM Mbl MPEAMET, TEM
0oJbllle Y HAac COMHEHHUH, OOJblle BO3HUKAET BOIpocoB. Ha ceromusiiHeMm ypoxe

mocTrapacMcs CHATH 4aCThb U3 HUX.
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Onucanue cuTyanuu

PasMHOKeHHEe — CBOMCTBO MpHCYIIEE BCEM >KMBBIM OpPraHU3MaM, BOCIPOU3BOAUTH
ceOe momoOHbIX. CyllecTBYeT IOJIOBOE Pa3MHOKEHHE — C ydacTHeM TrameT (c
OIIOJIOTBOPEHHEM M 0€3 OIUIOJIOTBOPEHHS] — MapTeHOreHe3), 0e3 ydacTus ramer u
Oecrionoe pa3MHOXKEHHE — COOCTBEHHO Oecrojioe W BereratuBHoe. [IpuBoky 1Ba
MPOTUBOPEUUBHIX (hakTa: 1) mpu MOJIOBOM pa3sMHOKEHUH MOJIOasi 0COOb Pa3BUBAETCS B
pe3yJbTaTe OIUIOJOTBOPEHUSI — CIUSHHS JIBYX IOJIOBBIX KJIETOK; 2) OJHAKO B KIJIETKax
7eTell KOJIMYECTBO XPOMOCOM HE YBEIMYMBAETCS, OHO OCTA&TCs MOCTOSHHBIM, TaKUM
’Ke, KaK B KJIeTKax poaurtesnei. Kak Mmoka3plBaloT MUKPOCKOIMYECKUE HMCCIEIOBAHUA,
MOCTOSIHCTBO YHCJIa XPOMOCOM COXPaHSIETCSl U y BHYKOB, M y NPaBHYKOB, U BO BCEX
MOCIIEAYIOIUX TMOKOJICHUAX, XOTS KaXIOMY M3 HUX NPEIIIECTBYIOT CIMSHHUE MOJIOBBIX
kieTok. ConocraBbTe 3T (PaKThl U OOBSCHUTE: MOYEMY IPU MOJOBOM PA3MHOKECHUU,
HECMOTPS Ha MPEALIECTBYIONIEE OIJIOJOTBOPEHHE, YHCIO XPOMOCOM B KJIETKaxX HOBOTO
MIOTOMCTBA OCTAETCS MMOCTOSIHHBIM, TAKHM K€, KaK U Y POJUTENeH, a He yBEeITUUNBaCTCS
C K&XIbIM TOKOJICHUEM. CpaBHuTe TmONOBOE U Oecrojoe pa3MHOXKEHHE,
copMyIUpyHTE BBIBOJ O CYIIHOCTH pa3MHOXeHHs. Kakoil u3 crmoco60B pa3MHOKEHHS
OpPraHU3MOB BO3HHK I103ke BceX B mpoiiecce sBosonnu? Ilouemy Bbl Tak cuntaere? B
4yEM 3aKJIF0YAETCsl CYIIHOCTb [TOJIOBOI'O Pa3MHOXKEHUS?

1. @opMBbl U cIOCOOBI Pa3MHOKEHUS

Bunel opranuzmosn DopMBI pa3MHOKEHUS Crioco0Obl pa3MHOKEHMS
Hpoxxu

Onenp

Tpuron

Haduus
Jloxk1eBou 4epBb
[Tyena
KapTtodenn
3eMIISIHUKA

i A e e

OTBeTbTE HA BONPOCHI:

1. Heo6xoauMm iu mmoi?

2. B kakux ciaydasx 1mojoBoe pa3MHOXKEHHUE OKas3bIBaeTcs Oiarom?
3. Ilouemy y oJIHOTO BUJa HE OBIBAET OOJIBIIIE JIBYX MOJIOB?
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NudopManuoHHbI MaTepUuaJl
[TonoBoe pazMHOKEHHE MOABWIOCH Oojiee 3 MIpA. JET TOMYy Haszaj |

BCTPEUAETCS] BO BCEX IPyMNNax HbIHE CYIIECTBYIOMNX OpraHu3MoB. CylIHOCTb MOJIOBOTO
Pa3MHOXEHHUS 3aKI0YaeTCs B OOBEIMHEHUM TEHETUYECKOW HH(POpMAlUU OT JIBYX
oco0ei 0JTHOTO BUA — POAUTENCH — B HACIIEACTBEHHOM MaTepuase noToMKoB. [TomoBoit
MPOLECC KaXIbl pa3 MPUBOAUT K HOBOM JIMHUU pa3BuTusd. s OCylIeCTBICHHS
MOJIOBOTO Tpoliecca B OpPraHW3Max BO3HHUKAIOT TIOJIOBBIE KIETKM — MYXKCKUE U
xeHckne. «llomoBas kieTka Ouonorndecky (a HE XMMHUYECKH) HauOoJsiee clokHas. B
HEW TNOTCHIMAJbHBIC HACJIECICTBEHHbBIE CBOWCTBA, IPUCYIIUE BCEMY OPraHU3MY,
BBIPAKEHBI B HAWOOJBIIEH CTENEHU, B CPAaBHEHHWU CO BCEMHU JPYTUMHU KJIETKaMU
opranu3May». IloJioBblE KJIETKH CIMBAIOTCSA JPYr C JPYyroM (OILUIOAOTBOPSIIOTCS) U
00pa3yloT HOBYIO KJIE€TKY, TaK Ha3blBaemylo 3uroty. M3 3uroThl pa3BUBAETCS HOBBIU
OPraHu3M C JBOMCTBEHHOM HACJIEICTBEHHOCTHIO — MAaTEPUHCKOU U OTLIOBCKOM.

bnarogaps coenuHeHMIO MAaTEPUHCKOW W OTIOBCKOW TraMeT  oOoraimaercs
HACJIECTBEHHAs OCHOBA NOTOMCTBAa. Kpome TOro, COe€IMHEHWE [BYX pa3JIMYHbIX
MOJIOBBIX KJIETOK IMOBBIIIAET MPOTUBOPEYMS, CBOMCTBEHHBIE )KUBOMY TEIIy, U BEIET K

ITOBBIIIICHUIO ) KN3HCHHOCTH ITIOTOMCTBA.

OcHoBHOI 1) BcerynutenbHOE CIOBO YUHUTEIS;
aHaJguTH4Yeckuii 3tan | 2) Pacnpenenenue yyamuxcs 1o rpymniam
3) Opranuzaius paboThl TPYII: KPATKOE U3JI0KEHNE
YJIEHaMU TPYIII MPOYUTAHHBIX MaTEPUATIOB U UX O0CYXKACHHUE.
4) IlepBblil payHI AUCKYCCUU — 00CYXKICHHUE TPOOIEMHBIX
MOMEHTOB B MaJIbIX IpyIHnax, HOUCK apryMEHTOB U PEIICHUH.
5) BTtopoii payHa TUCKyCCUU — IPEAOCTABICHUE PE3YIHTATOB
aHaiu3a, JHUCKYCCHsl, IOJBEICHUE UTOTOB JUCKYCCUU U
HAWJCHHBIX PELICHUN.
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Yka3zaHus 1no
MPOBEACHUIO
aHaJIM3a
KOHKPETHOH
CUTYaAllUU

1. ITocne 3HaKOMCTBa CTYIEHTOB € IIPENOCTABICHHBIMU
(akTaMy HaUMHAETCS UX aHAJINU3 B IPYIIIOBON padoTe. DTOT
IIPOLIECC BBIPAOOTKH PELIECHUS, COCTABIISIOIIMNI CYIIIHOCTb
METO0/1a, UMEET BPEMEHHBIE PAMKH, KOTOPBIE OIPEAEIIAET
IIPENO/1aBaTellb.

2. [IpoayKTUBHOCTD IPYNIIOBOM aHATUTHUYECKON PabOThHI
oOecrnieunBaeTcs MyTEM CJIeI0BaHUs ONPEACICHHOMY
ANTOPUTMY:

1) aHanu3 cuTyanuu — 1eaecoodpa3Ho HAUMHATS C
BBISIBIICHUS U (DOPMYIUPOBKH MPOOITIEMBI;

2) BbIpabOTKa pa3IMYHBIX CIIOCOOOB JAEHCTBUS B TAHHOMN
CUTYalIlNH;

3) BBIOOp JIyYILIETO PELIEeHUsl C OTMOPOW Ha aHAJIU3
MOJIOKHUTENBHBIX M OTPULATENBHBIX OCIEACTBUN KaXKI0TO, a
TaK)Ke Ha aHaJiu3 HEOOXOAMUMBIX PECYPCOB JJIS UX
OCYUIECTBJICHUS;

4) cocTaBieHUE MPOTPAMMBI JIESITEILHOCTH C OpUECHTAIUEN
Ha NIEPBOHAYAJIBHBIE LIEJIM U PEATBHOCTH UX PEaTU3alllu.

HUTorosBblii dTan

[TonBeném nroru ypoka.
Kaxoii crioco6 ucnonb3oBaiy AJis peieHus
BOIpoca?
MoskeM 11 MBI CKa3aTh, YTO MaTepUajl BaMu
BOCTIPUHAT?
Kakue BcTpeTunuch 3aTpyHeHUsA?
Oo6o01aroree BEICTYIUICHUHN MPEToaBaTelisi— aHallu3
CUTYaLUH;
OrneHnrBaHme OTBETOB U PabOTHI HA 3aHSTHUH.

Jrtan peduexcun

Pednexcust u camoolieHka cCTyJieHTa CBOeH ydeOHOM
JIEATEIILHOCTH

CooTHeceHHe CBOUX II€JIeil U pe3yIbTaTOB
[lmanupoBaHue Lenen TaIbHENIIEH AeATETbHOCTH

IIpakTH4eckoe 3aHsATHE:

JenoBas urpa « XuMHUYECKHN KBECT»

( mo Teme «O Knaccax HEOPraHUYECKUX BELIECTB)

AKTYaJIbHOCTh

BbIOpaHHOW  (OpPMBI: )KMBOI  KBECT IIOCTPOEH  Ha

KOMMYHHKAIITUOHHOM BSaHMOﬂeﬁCTBHH MCXKIY HI'POKaMMU. He 06HIa}ICB C Apyrumun
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UTPOKaMH, HEBO3MOXXHO JIOCTUYb WHAUBUAYANbHBIX II€JIed, YTO CTUMYJIUPYET
3HaKOMCTBAa, OOIIEHHE U CIYKUT XOPOIIMM CIIOCOOOM IMO3HAKOMHUTH COBEPIICHHO
HE3HAKOMYIO0 KoMMaHuio. KpoMe Toro, mockoJbKy 11eJId MePCOHaXXe 4acTo sSBISIOTCS
MPOTUBOMOJIOKHBIMH, KUBBIE KBECTHI HECYT B C€O€ 3JE€MEHT COPEBHOBATEIHHOCTH.
Kpome »3TOro, uBble KBECThl CHOCOOCTBYIOT pa3BUTHIO AHAIUTUYECKUX
CIIOCOOHOCTEH.

Lleab MeponpuATHSA: TOBTOPUTH, OOOOIIUTH U CUCTEMATU3UPOBATH 3HAHUS O
KJIaccax HEOPTaHMYECKHUX BEIECTB U UX OOLIUX CBOWCTBAX.

3agaum:
BocnurarenbHbie

BBI3BATh MHTEPEC K MPEIMETY;

pa3BUBATh YYBCTBO CAMOCTOSITEIbHOCTH, JUCIUILTHHUPOBAHHOCTH, TIOUCKA,
OO6pa3zoBaTenbHbIC

0000IIUTH 3HAHUS O CBOMCTBAaX KJIACCOB HEOPTraHUYECKUX BEIECTB, YMETh
HAXOJUTh BEIIECTBA, C KOTOPHIMH B3aUMOJICHCTBYIOT MPEJIOKEHHbBIE COSMHEHUS

(GbopMHUPOBATH KIIFOUYEBBIE MMOHSATHSA:

0o0y4aTh y4yalluxcsi CaMOCTOSITEIbHOMY TPUOOPETEHUIO HOBBIX 3HAHUIA.

noOyXIaTECTYJEHTOB K UCCIIEI0BATENbCKON ACSITEIbHOCTH C UCTIOIB30BAHUEM
pa3IMYHBIX UH(OPMAIIMOHHBIX PECYPCOB;

pa3BUBATh MMO3HABATENbHBIN HHTEPEC K MPEAMETY XUMHUU

Pa3BUBATh y yYallIUXCA KPUTUUECKOE MBIIILJICHUE; YMEHUE CPABHUBATD U
aHAIM3UPOBAaTh, KIacCU(PUIMPOBAThH BEUIECTBA U 0000IIaTh 3HAHUS O CBOMCTBAX
BEIIECTB, MBICIIUTh A0CTPAKTHO; CTUMYJIMPOBATh YUaLIUXCS HA COBMECTHOE
TBOPYECTBO yepe3 paboTy B KOMaHE, BOCIIUTHIBATh OTBETCTBEHHOCTD 32
BBITIOJTHEHHYIO PaboTy, CAMOKPUTUYHOCTD, B3aUMOTIOIEPKKY U YMEHHE JJOKa3bIBaTh
MPaBIIIBHOCTH MPUHSATOTO PEIICHUS.
31opoBbecOeperarome

YUUTBHIBaTh BO3PACTHBIE OCOOEHHOCTH JETEH;

BbICTPanBAaTb MOJCIIb BHOpOBBCC6CpCFaIOH.ICFO YPOKa;
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n30eraTh Neperpy3ox.

IToaroroBka MepoNpUATHS: IIPEABAPUTEIBHO CTYEHTHI ITOIY4YaroT 3aaHUE
MOBTOPHUTH CBOMCTBA BCEX KJIACCOB HEOPraHMYECKUX coennHeHuil. Otoupaercs
rpyna 3KCIepToB (U3 OTINYHUKOB), KOTOpask CO3JAET MOACKAa3KH, FOJIOBOJIOMKH,
3a1aHus U1 IPOXOKACHUS KBECTa. J[Ba ydeHMKA ITIOMOTAIOT B IOJATOTOBKE

odopmIIeHuUS.

Xoa MeponpusATHS
Berymuienne: CerogHsi Mbl BHOBb BCTPEYAEMCSl C YYACTHUKAMU COCTSI3aHUU. Y Bac

€CTb IpEKpacHasi BO3MOKHOCTb yOE€IUTHCSI B TOM, UTO XUMHUS - IPEKpPacHas HayKa.
Y nHac ectp 6 KomaHx mo S5 yenoBek. /JlaBaiiTe mpuaymMaeM Ha3BaHUS CBOUM

KOMaH/JaM.

IIpaBuiia KBecTa: KAKIOW KOMaHAE JAa€TCs [0 KOHBEPTY C HMHCTPYKIMEH IO
JalpHeleMy JeicTBUl0. B KoHBepTax Oyaer Bcerja TOBOPUTBCS O MECTE
IepeMelleHns. B kaxxIon JIokanuu Bel AelaeTe 3aaaHue. ToNbKO 1mocie 3Toro Aaércs
CJIEYIOIIMI KOHBEPT. 32 NPOXOKICHUE KaXA0W JIOKALIMK AAKOTCS MO KEeTOHbI. KTO B
KOHIIE UIPbl COOEpPEeT BCE JKETOHBI, a CIEAOBATEIbHO, U NPOHAET BCE JIOKAILMH,
CUMTAETCS TOOEAUTETIEM.

Jlokauus 1.

Konsept Ne 1 (komanpga 1).

VYBaxaemble UTPOKH, JJIs TOTO, YTOOBI IMOJIyUYHUTh NEPBOE 3aJaHUE BaM HYKHO €ro
HailTu. Homep kaOuHeT, rae OHO HaxoOUTCs HEOOXOAMMO paccuuTarb. Bam
HeoOxoaumMo HaWTu MoJsipHyro Maccy CuSO4 3areM K IOIYyYEHHOMY YHCIY
npuOaBUThH MOJISIPHYIO MacCy JBYX aTOMOB Maruus. JKenaro yoauu!

Konsept Ne 2 (komanpaa 2).

VYBaxaemble UTPOKH, AJISL TOTO, YTOOBI MOJIYUYUTh MEPBOE 3aJaHUE BaM HY>KHO €ro
HailTu. Homep kabuHera, rae OHO HaxXOAMTCS HEOOXOAMMO paccuuTaTh. Bam

HE0OXOAMM BRIUMCIUTHL Maccy 3,04 Monb kapOoHaTa Kambius. JKenaro yoauu!
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Kongsept Ne 3 (komanaa 3)

VYBaxkaemble UTPOKH, JIJISI TOTO, YTOOBI MOJYYHTHh MEPBOE 3aJaHUE BaM HYKHO €To
Haiitu. [locmoTpute Ha Tabnuiy .M. MenaeneeBa B kaOuHeTe, B HEW Bac KACT
nojackaska. (I/loockaska: mepBas nudppa KabMHETa - KOJIWYECTBO DJIEMEHTOB B 3-6
rpyIIe TrIaBHOW MOATrPYIIbI, BTOPas — YKUCJIO 3JEKTPOHOB y XJIOpa Ha MOCJIEAHEM
SHEPreTUYECKOM YpoBHE). JKenaro yoauu!

Kongept Ne 4 (komanga 4)

VYBaxkaeMble UTPOKU, JJISI TOTO, YTOOBI MOJYYUTHh MEPBOE 3aJaHUE BaM HYKHO €ro
Haiitu. Homep kabuHeTa, rie OHO HaxoauTcs HeoOXxoauMo paccuutaTh. [lepBas
nmuppa kaOuWHeTa - BAJICHTHOCTh AIOMHHHS B COCIUHECHHSIX, BTOpas- CTEICHb
OKHCJICHHSI €r0 aToOMa, TPEThS — YHUCJIO DHEPreTUUYECKHX YPOBHEM Yy DJIEMEHTA
yriepon. /Kenaro yoauu!

Kounsept Ne S (komanpga 5)

VYBaxkaeMble UTPOKH, JJISI TOTO, YTOOBI MOJYYUTHh MEPBOE 3aJaHUE BaM HYKHO €ro
HAWTH.

Homep kabuneTa, rie OHO HaxoIuTcs HeoOXoaumo paccuutath. llepBas mudpa
KaOWHeTa Macca MOJIEKYJIBI BOJAOPO/Ia, BTOPasi — CTEMEHb OKUCIEHUS €0 MOJICKYJIHI,
TPEThsl - KOJIMYECTBO OYKB B Ha3BaHWM THUNA CBS3M B XJIOpWe HaTpus. JKenaro

yoauu!

Konsept Ne 6 (komanjga 6).

VYBaxkaeMble UTPOKH, JJISI TOTO, YTOOBI MOJYYUTHh MEPBOE 3aJaHUE BaM HYKHO €ro
Haiitn. Homep kabuHeTa, rAe OHO HAXOAWUTCA HEoOXomauMo paccuutath. llepBas
ugpa KabuHEeTa - YUCJIO HECMAPEHHBIX JIEKTPOHOB Ha MOCIEAHEM SHEPreTHYECKOM
YpOBHE yIJiepojaa, BTOpas - KOJMYECTBO OYKB B CJIOBE, KOTOpPOE€ O0O3HA4YaeT
JIBOMCTBEHHOCTh CBOMCTB  (MPOSIBIICHUE KHUCJIOTHBIX W OCHOBHBIX CBOICTB)

aneMeHToB. JKenarw yoauu!
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Jlokamus 2.

3aganme 1 . Otragaire 3araaku (mo 3 3aragkd KOMaHje) Wid pedyc (cMOTpH

NPUJI0KEHHE).

Komanaa 1

1.5 — ra3, mpocToe BeliecTBo,
JIBy3Ha4ueH HOMEDP MOW,

A cior Mo# niepBbIi — O0KECTBO,
Peka — moii cior BTOpOW.

(Ponon)

2.Kucnora Teria 60uTcs, OICTPO B
BOJTy IPEBPATUTCS.

(YronbHas u cepHHUCTas KUCIOTA)

Komanna 2

1.He TpynHa 3aragka sra:

«YTO MeTa/1 pOJHHMT C IIIIAHETON»?
(Ypan)

2. borateipem ero He 3psl HA3BAJIH,
Hpyr xene3a, MOMOLIHUK CTaJIH.
(Tutan)

3. Kakoii 351eMEHT Ha3bIBAKOT 110 UMEHHU
OJIHOM JacTH cBeTa’?

1.ITopo3Hb KaKblil SIIOBUT, BMECTE
OyneT — amnmeTur.

(Xnopua Hatpus)

2.I1o mpo3BaHbIO UHBAJIK]I, HO KPETIOK B
JieJie ¥ Ha BUl. (Xpom)

3.B xono0a npsiyeTcs B HOPY,
MIOJTHUMAETCS B XKapy(Cmolouk pmymu

3.MoJIOKO HE CKHUCI0, HAa CTEHE (EBpornuit)
MOBUCJIO.

(3BecTKOBOE MOJIOKO)

Komanna 3 Komanna 4

1.0H 0€3KU3HEHHBIM 30BETCS, HO
’KM3Hb 0€3 HETro HE CO3/1aeTcsl.
(Azor)

2.Kakoi HeMeTam aBisIeTcs JiecoM?
(bop)

3.Kako# mMeTami no ApeBHEH
MudoIoTHHI 00pEUCH Ha «BEUHBIE

1 .IIpupoHO# COM MaJE€HBKHI KYyCOK
OTBEYATh YPOK MOMOT.(Me)

2. Inatel, TIIMHBI, MyCKOBUT, KaKOMH
MeTasul 00beTMHUT? (ATFOMUHUN )

3. Ckaxu, Kakas U3 KUCJIOT, B JIECY IO/
JIEPEBOM KUBET? (MypaBbHUHA)

6 mepmomempe). MYKH»?
(TanTan)
Komanna 5 Komanaa 6

1.Kaxoii 6:11aropoiHbIi METAIT COCTOUT
13 00JIOTHBIX BOZIOpOCIIe? (TIaTHHA)

2.Ilorai, cenuTpy, CHILBUHUT, KAKOU
MeTaJl1 O0bEeIUHUAT? (KaJTHii)

3.Tonpko B BOAY COJb MOMAA,
X0JI0IHEH B cTakaHe ctana (Hutpat
aMMOHWUS)

Konept Ne 1 (komanpaa 1). Jliis nanbHeiero npoxoxxaeHusi KBecTa He00X0uMo

MNEPEMECTUTCS HaA TpCTI/Iﬁ tax. Tam HCO6XOI[I/IMO CKa3aThb MapoJib YCJIIOBCKY,

cTosAmeMy C MOPTPETOM YYCHOI'O, OTKPBIBIHICTO 3aKOH COXPAHCHHA MACChI BCUICCTB,

(HE00X0IMMO CKa3aTh (aMUITUIO YICHOTO U JaTy OTKPBITHS 3aKOHA).

(M.A.JIomonocoB,A. JlaBya3be 1789 r.)
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IMaposnb: (He0OX0IUMO CKa3aTh XOPOM).

He cembre NaCl HawMm,

He nnaubte BbI HaB3pbI!

He nymaiite o xyamem,

Benp npyx6a nmodeaut!

Kongept Ne 2 (komanpaa 2.) JIiist naqbHEHIIIETO MPOXOXKIESHUS KBECTa HEOOXOIUMO
MePEMECTUTCS Ha TPETUi 3Tax. TaM He0OX0IUMO CKa3aTh MapoJib YETOBEKY,
CTOSIIIIEMY C TOPTPETOM BBIJAIOIETOCS PYCCKOTO YYEHOT0, NIefarora u
OOIIIECTBEHHOTO JESATENsI, KOTOPBIN B 35 JIET COBEPILNI BEIMYaiiIlIee OTKPBITHE,
KOTOPOE MO3BOJIUJIO HABECTU CTPOTHI MOPSAIOK B MUPE XUMUUYECKUX 3JIEMEHTOB U
BIIEPBBIE OCYIIECTBUTH HAYYHBIN MPOrHO3 B XUMHH. (HEOOXOAUMO CKa3aTh (HhaMHIINIO
YYEHOI0 U JJaTy OTKpbITHS nepuoguueckoro 3akona) ( .M. Mengenees, 1.03 1869)
IMapoJb: (HEOOXOIUMO CKA3aTh XOPOM).

3HaeM - XMMusl HayKa

Odenp HEnpocTas WTyKa.

Y1o0OBl XUMUKAMHU OBITH,

HyxHo ¢opMyIbl yUuTb.

Kongept Ne 3 (komanpaa 3). Jliist nanbHeero npoxoxkaeHusi KBecTa He00X0uMo
NEePEMECTUTCS Ha TPETUi 3Tax. TaM He0OXOAUMO CKa3aTh MapoJib YEJIOBEKY,
CTOSIIIIEMY C TIOPTPETOM YYEHOTO, CHOPMYIMPOBABIINI 3aKOH O Ta3aX, MO3KE
Ha3BaHHbBIN ero UMeHeM. B ero yecTh Takxke Ha3BaHa MOCTOsTHHAS, 0003HavaroIas
YKCJIO YaCTHI] B OJJHOM MOJIb BelllecTBa. (HE0OX0AMMO CKa3aTh (haMUIIMIO YYEHOTO U
rox popmynupoBku yuenus) (1811, A. ABoranpo)

IMaposnb: (He0OX0IUMO CKa3aTh XOPOM).

Bce aneMenTsl xumun

Ectb B Hamem opranusme,

Ecnu Bapyr yero He XBaTur,

HauynyTcs KaTaknu3Msl.

Kongept Ne 4 (komanpaa 4). JIiist nanbHEHIIEro MPOX0XKIESHUS KBECTa HE0OXO0IUMO
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NEPEMECTUTCS Ha TPeTUi 3Tax. TaM He0OXOAMMO CKa3aTh MapoJib YEJIOBEKY,
CTOSIILIEMY C IOPTPETOM YUEHOT'0, OTKPBIBIIETO TEOPUIO XUMUYECKOTO CTPOCHHUS
OpraHUYeCKUX BEIIECTB (HEOOXOUMO CKa3aTh (PaMUIIMIO YYEHOTO U TOJ
dbopmynupoBku yuenus). (A.M. Bytnepos 1860)

IHaposnb: (HE0OXOIUMO CKa3aTh XOPOM).

Hartpwuii conum Mbl B ey

30JI0TO UCIIOJIHSIET MEUTY

U 0e3 xumuu BooOII1E

MpbI HE MOXEM KUTh HUTIE!

Kongept Ne 5 (komanpaa 5). Jlyis nanbHeiero npoxoxkaeHusi KBecta He00X01uMo
NEPEMECTUTCS Ha TPETUi 3Tax. TaM HeOOXOAMMO CKa3aTh MapoJib YEJIOBEKY,
CTOAIIEMY C IOPTPETOM YUEHOT0, CHOPMYIUPOBABILETO MPUHILIUIT XUMUYECKOTO
paBHOBecHs (HE00X0IUMO CcKa3aTh (PaMIIIUIO YYEHOTO U roj (GOpMYITHPOBKU
yuenus). (JIa lllerenwe, 1884r.)

IHaposnb: (He0OXOIUMO CKa3aTh XOPOM).

docdop HYKEH roJioBe

Kanuit Opoaut no exne

Yrnepoaom s numry

Kucnopoaom s nipiry

Kongept Ne 6 (komanpga 6). [l nanbpHEHIEro NpoXoKI€HUsI KBECTa HEOOXOIUMO
NEPEeMECTUTCS Ha TpeTHil »Taxk. TaM HEOOXOOUMO CKa3aTh MapoJib YEJIOBEKY,
CTOSIIIIEMY C MOPTPETOM aHTJIMHUCKOrO0 XMMHUKA, KOTOPbId B 1766 T mepBhIM omucanl
bu3nYecKue U XuMrIeckne cBoicTra Bogoposa. (I'enpu KaBenaui)

IMaposnb: (He0OXOIUMO CKa3aTh XOPOM).

B Hamei )ku3Hu CI0KHOU

Henb3s 6€3 XUMUU IPOXKHUTD,

Hayxky a1y, TO4HO,

Henb3st He mOTI0OUTH!

Ha 3 sraxe KOMaHJBbI ITOJIY4YarOT KOHBCPTHI JJIA BBIIIOJHCHHUA CICAYIOIICTO 3aJaHuA.
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Kongsept Nel (komanpa 1).

YBaxxaemble UTPOKH, JIJIsl TOTO, YTOOBI MOJTYYUTH CIASAYIOIIEE 3aJaHUE BaM HYKHO €T0
Haiitu. Homep kaOuHera, rAe HaXOOUTCSA CIEAYyIOIIee 3aJlaHue, HE00XO0IUMO
paccuutath. IlepBas uuppa HOMepa KaOMHETa — YHUCIO BJCKTPOHOB y KaJbIUS.
Bropas nudpa cuMBOIM3UpPYET KOJIMYECTBO OYyKB B (PAMHIIMK YYEHOTO, KOTOPHIN B
1811romy OTKpbLI 3aKOH O Ta3ax, MO3Ke Ha3BaHHBIM €ro UMeHeM. B ero uectb Takxe
Ha3BaHa IMOCTOSIHHAsA, 00O3Hayarouasl YUCiIO YacTHI[ B OJHOM MoJib BemiecTBa (A.
ABorajipo). Kenaro yoauu! (xkabunet 208)

Konsept Ne 2(komanja 2).

YBaxxaemble UTPOKH, JIJIsI TOTO, YTOOBI MOJTYYUTH CIASAYIOIIEE 3aJaHHE BaM HYKHO €T0
Haiitu. Homep kaOuHera, rAe HaXOOUTCSA CIEAYyIOIIee 3aJlaHue, HE00XO0IUMO
paccuutath. HeoOxonumo HaiiTu MossipHyro maccy CuSOy4 3aTemM U3 MOIYyYEHHOTO
YHCJIa BBIYECTh YHUCIIO MPOTOHOB 0J10Ba. JKenaro yoauu! (110 xabunerT).

Konsept Ne 3 (komanpa 3).

YBaxxaemble UTPOKH, JIJIsl TOTO, YTOOBI MOJTYYUTH CIASAYIOIIEE 3aJaHUE BaM HYKHO €T0
Haiitu. Homep kaOuHera, rAe HaXOOUTCSA CIEAyIOIIee 3aJlaHue, HEO0XO0IUMO
paccuutath. K umciy HeWTpoHOB Oapusi mpuOABUTH 3apsi sipa HOAAa U BBIYECTD
Mmaccy 1 aroma cepsl. JKenarw yoauu! (102 kabuner)

Konsept Ne 4 (komanja 4).

YBaxxaemble UTPOKH, JIJIsI TOTO, YTOOBI MOJTYYUTH CIASAYIOIIEE 3aJaHNE BaM HYKHO €T0
Haiitu. Homep kaOWHET, rJe OHO HaxOIUTCA HEOO0XOaUMO paccuuTath. Bam
HEeoOXonuMO  paccuutatb o00beM 4,5 MOJIb  YIJIEKUCIOro Ta3a  (JaHHbIE
OKpyTauTh). Kenaro yoauu!

KonBept Ne 5 (komanga 5).YBakaemble HUI'DOKH, JJISI TOTO, YTOOBI MOJYYHUTh
clenyroniee 3ajJaHue BaM HYXHO ero Haiitu. Homep kaOuHera, e HaxomuUTCS
clenyoliee 3amaHue, HeoOxomumo paccuumtath. llepBas unudppa kabunera —
BaJICHTHOCTb KaJIbLIUsI, BTOPAsi — CTENEHb OKHUCIIEHUS] MOJIEKYJIbI BOJOPOJ, TPEThS —
cyMma BcexX K03 GUIUEeHTOB B ypaBHeHUH peakiuu: S + O, = SOz JKenaro yoauu!

KonBept Ne 6 (komanga 6).YBakaemble WI'DOKH, ISl TOTO, YTOOBI MOJYYHUTh
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CleAyIollee 3aJjaHue BaM HY)XHO ero Haiitu. Homep kabuneTta, rne HaxoquTcs
clenymolee 3agaHue, HeoOXoaumo paccuuTarb. llepBas nugpa kabunera 4MCIO
AIIEMEHTOB NMOOOYHON MOATPYIIEl 2 U 3 mepuoia, Bropas — MaKCUMallbHas CTEIEHb

OKHUCIIeHUs cepbl. JKenaro yoauu!

Jlokanus 3.0Tragaiite, 4To CIPATAHO B IIKATYJIKe?

3amanue 1. /[Ba ayemeHTa, B3SAThIE IO OTACJIBHOCTH, T'YOUTEIBHO ACHCTBYIOT Ha
OpraHu3M, a UX COEJUHEHHUE - 3TO BEHIECTBO, 0€3 KOTOPOro HEBO3MOXKHA YKU3Hb
yenoBeka. OHO oOecrnedynBaeT MOCTOSHCTBO OCMOTHYECKOIO JABJICHHS KPOBU H
CO3AaET YCJIOBHS /IS CYIIECTBOBAHUS KPACHBIX KPOBSIHBIX TeJel 3pUuTpounuToB. OHO
HEOOXOIMMO TaKXke [JIs TMpollecca MUIIEBapEHUs. 3amachl 3TOr0 BelllecTBa
MPAKTUYECKH HEOIPAHUYEHHBI. A TNPUMEHSIOT €ro €XEIHEBHO BCE JIIOAM U JaXKe
IUKUE U JOMAaIIHUE >KUBOTHBIC. UTO B ILIKATYyJKe? (no8apeHHas colb, uiu Xaiopuo
Hampust).

3aganue 2Kakoii TyrommaBkuii MeTalsl BXOJUT C COCTaB OpPOHHU COBPEMEHHBIX
Kopabieit u TaHkoB? OH IUIACTHUYEH: M3 KycKa 3Toro Merayia Macco 200 rpamm
MO>KHO BBITSHYTH MPOBOJIOKY JuiHOM 80 kM. UTto B mikaTysnke? (Boabppam).

3aganue 3 Ero usrotaBnuBanu Ha Pycu emie B qpeBHOCTH, coOHpas U MeperiaBiss
cMony ened u coceH. Ilpu Anekcanape MakegOHCKOM Il 3TOTO HKCMOJIb30BaIU
BETOYKH MSTBI, Y 3CKHMOCOB - KHTOBBI HUpP M KOXY, B HEKOTOPBIX O0JIACTIX
Boctounoit Adpuxu - nagan, B Kutae - KopeHb >XEHbIIEHS, B cepeaude 19 B. -
CBEYHOU BOCK, B 20-e IT. Mpouwioro crtojetusi - acanbr. OCHOBa COBPEMEHHOM
MPOIYKLUHUH - MJIEYHBIA COK HEKOTOPBIX FOXKHBIX JI€PEBBEB, OCTAIBHOE - JOOABKHU.
Cratuctuka yTBEPKIAET, YTO KUTEIU AMEpPUKU MPEANOYUTAIOT 3TO C apoOMaToOM
BUHOTPaaa U Kopuibl, Appuka - Mmyckyca, Boctoka - Xxpu3aHTeMbl, pO3bl U CUPEHH,
EBponsl - MaTel. B 01HO#1 TOABKO fAnoHuu cymectByer 0koio 150 pazHoBUIHOCTEM
sToro. OJIHaKO MOMYJSPHOCTh 3TOTO MPOJIYKTA CO3AAeT OOJbllIME MPOOIEeMbl MPH
yoopke nomenienuid. Kakas ata npoaykuusa? M3 dero usroraBinuBaetcs ceiuac? Uto

B IIKATyJIKe? (3keBaTeNIbHAs PE3UHKA, KaydyK).
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3ananme 4. DTOT ra3 BCTpeyaeTcsi B BYJKAHMYECKUX Ta3aX, pacTBOPEH B BOJIAX
MUHEPAJIbHBIX HMCTOYHUKOB, HMMEET HENPHUATHBIN 3amax TyxJblX sui. Yto B
mKarysiake? (CepoBOOPOT).

3apanue 5. DTOT MeTaUT OBUT U3BECTEH YEJIOBEKY erle 3a 3-4 ThIC. JeT 10 H.3. OxHO
U3 «CeMHU YyJiec CBeTa» - BHUcsuue caiapl CemMupamuibl - OpOIIAIMCH BOJOM depe3
CJIOKHYIO CUCTEMY KOJIOJIEB, TPYOONPOBOAOB, CIIETAHHBIX UX 3TOr0 MeTajljia. JTOT
METaJUT MCTOJB3YeTCS IS MOJYyYeHUs THMOTPAPCKUX CIUIABOB, VIS W3TOTOBJICHUS
nyJib ¥ 1poou. Uto B mkatyiake? (CBUHEI).

3apnanme 6. ['a3, 0 KOTOpOM HAET peub, OeciBeTeH, B 1,5 pasza Tsxkenee BO3ayxa,
pactBopsieTcsi B Bojie. Ero MOXXHO mpeBpaTuTh B cyxou Jjea. OH UCHONb3yeTcs B
orHerymurensax. Yto B mkarymnke? (YriaeKUCbIi ras).

KonBept 1 (3akJIIOYHUTEJNbHBbIN, OIUHAKOBBIA JJI1 BCEX KOMAaH/)- BbIIAETCHA B
Ka0uHeTax Jokauuu 3.

Bama xomanaa nepememiaercs B KaOMHET, HOMEp JIETKO BBIYMCIWTH. [isi 3TOrO
paccuutaiite Maccy 12% pactBopa, ecid AJisl €ro MPUTOTOBICHUS B3su 36,481
noBapeHHou conu. [lomyuuBiieecss yucio ¥ OyaeT o3HayaTh HOMEpP (PUHAIBHOTO

kabunera. JKenarw yoauu! (kabunet 304).

Jlokanus 4.

3aganue 1. HeoOxomquMo M3 TpeIOKEHHBIX ~ OyKB  coOpaTh  CJIOBO,
O3HAYaIIee COSAMHEHNUS XUMHUYECKUX 3JIEMEHTOB C KHCJIOPOJOM M IPOSBIISIONINE
KHCIIOTHBIE, OCHOBHBIE U aM(oTepHblie cBoicTBa. (OKCcHI)

3apanue 2. HeoOxomumo W3 TpemsioKEHHBIX OYKB COOpaTh CJIOBO, O3HAyaroIee
XAMUYECKUH DJIEMEHT HaXOMSIIHUHCI B JKHUJIKOM COCTOSHUHM, HO OTHOCSIIHECS K
Kjaccy Metaiuibl. (PTyTh).

3apanue 3. HeoOxonumo W3 TpemsioKEHHBIX OYKB COOpaTh CJIOBO, O3HAuaroIee
CWIBHYI0  OJHOOCHOBHYIO  KHCJIOPOJOCONEPKAIIYI0O  KHCJIOTYy, B  KOTOPOWH

I_ICHTpaJ'II)HHﬁ 9JICMCHT, BXOJISIILIMN B €€ COCTaB, ABJACTCA KH3HCHHO HCO6XO,III/IMBIM
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JUTSL OpTaHKu3Ma 4esIOBEKa, OH BXOJUT B COCTaB AMUHOKHUCIIOT U OEIKOB U MPOSIBIISIET
MaKCHUMAJIbHYIO BaJIEHTHOCTb. (A30THAas)

3ananne 4. HeoOxoaumo W3 mpejioxkeHHbIX OyKB coOpaTh CJIOBO, O3HAYarollee
XUMHUYECKUN 3JIEMEHT, MeTalll KpacuBoro 6enoro npera. CruiaBbl 3TOTO METajuia C
MEZbI0 MCTIONB3YIOT NP YeKaHKE Menajieil. IToT MeTayll yOUBaeT MUKPOOPTaHU3MBI
B BOJIE, TIO9TOMY TaKasi BOJa HE TEPSIET CBEKECTH, IaXKe MPHU JJTUTEILHOM XpPaHEHHH.
(Cepebpo).

3apanme S. HeoOxoammo 13 npeioskeHHbIX OyKB cOOpaTh CI0BO, O3HAYarollee ras,
KOTOPBI MOXET BBICTYNAaTh XUMMUYECKUM OpYyXHeM . Mup o Hem y3Han 22 ampens
1915 r., xorna okoso r. Mmp HeMIbI NPEANPHUHSUIM Ta30BYK0 aTAKy B HAIpPaBJICHHUU
OKOTIOB, 3aHMMAEMBbIX (PaHI[y3CKUMH U aHTJIMACKUMHU BOMCKaMU. BbLIO BBIMYIIEHO
180 T »3TOoro raza. Apmusi ATIaHTBl 32 HECKOJIbKO MUHYT notepsuia 5000 cospnar.
(Xnop).

3apanmne 6. HeoOxoaumo W3 mpeioxkeHHbIX OyKB coOpaTh CJIOBO, O3HAYarollee
HA3BaHME COJIM AJIOMUHUSA, T/I€ B KHUCJIOTHOM OCTaTKE COJEPXKUTCS SJIEMEHT B
BBICIIEH CTENEeHU OKUCIIEHUS, MPOCTOE BEIIECTBO KOTOPOrO0 MOXKET 00pa30BBIBATH
HECKOJIBKO aJIZIOTPOIHBIX MOAU(UKAIIUN, COETMHEHUS STOTO 3JIEMEHTA COJIEPXKATCA B
KOCTSIX BCEX TIO3BOHOYHBIX U 00YCIaBIMBACT UX MPOYHOCTH. (ocdar)

IToaBeaeHue UTOTOB.

IMpuioxenue.
K nokanuu 2. Pedycnbl

M4
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2. Meab

4,3,2

1. oop
OTBeTbI Ha pedycChI:
1. Xumus 2. 3omo0to 3. Mennenees 4. Cepebpo 5. Pryts 6. [Ipobupka 7. Peakmus

8. OnoBo 9. Mouekyna 10. Meap 11. I7102[ 12. bop
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4. OHEHOYHBIE MATEPHAJIBI 1151 IPOMEXYTOYHOM
ATTECTAIIMA 11O YYEBHOMY IIPE/METY

IlepeyeHb BONpPOCOB /I MPOBeAeHHS IK3aMeHAa M0 y4eOHOMY NpeaMeTy.
1. CpenctBa nocTH X eHUS] 0OBEKTUBHOCTH SKCIIEPUMEHTA.
OLleHKHY MOTPEIIHOCTH SKCIIEPUMEHTA.
. Kax cTposrtcs puznueckre Teopun: NOCTYNATHI U CIEICTBHSL.

duznyeckue TCOPUHU U MCTOABI PCHICHMW S INKOJIBHBIX 3a/1a4.

2

3

4

5. OCHOBBI MaTEMATUYECKOTO MOJIETUPOBAHUS.

6. Metozpl YuCIEHHOTO perieHus: GU3NUEeCcKuX 3a1au.

7. CuMMeTpHsi B MUKPOMUDE.

8. MeToibl CUMMETPHUH NPU PELICHUH (PU3NYECKUX 3a]1ay.

9. ®wusnyeckas KapTHHA MUpPa C TOUKH 3PEHUS KJIACCUUECKON (PU3HKH.

10.IIpeanochiiku pa3BUTHS HEKJIACCUISCKON (PUBHKH.

11.IIpeeMCcTBEHHOCTh (PU3UYECKUX TEOPUN U PEBOITIONUS B (hU3HUKE.

12.I3menenue mnpeAcTaBIeHU O (PU3NYECKOW KapTUHE MHpa C TMOSBICHUEM
TEOPUU OTHOCUTEIBHOCTH U KBAHTOBOM TEOPHH.

13. CoBpeMeHHBIE TTPECTABICHUS O CTPYKTYpax MUKPOMHPA U MEraMupa.

14.9BoNIOIMOHHBIE TPOLIECCHI U CUHEPTETHKA.

15.VcTopuueckoe pa3BUTHE CBSI3U (PUBUKU T TEXHUKH.

16.HayuHO-TeXHUYECKNI TPOTrPECC HA COBPEMEHHOM 3Tale pa3BUTUS HAYKH.

17.0cHOBHBIE MEXaHUYECKHE N300PETEHUS U UX CBSI3b C 3aKOHAMH MEXAHHKHU.

18.BoTHBI ¥ KBaHTHI CBETA, U COBPEMEHHBIC MMPHUOOPHI.

19. 51 nepHble TEXHOJIOTUU U TIPOOIIeMa YIIPaBIIEeMOTr0 TEPMOSACPHOTO CUHTE3A.

20.4YT1o Tako€ HAHOTEXHOJIOTUH?

21.0OcHOBBI JEHCTBUSI KOMIIBIOTEPA.

22.MobubHas CBA3b.

23.Kakune npuMepsl TEOPETUIECKUX MOJETIEH B XUMHUH Bbl MOKETE IPUBECTU?

24 MoxHO 1 cuuTaTh OTKpbiTue Ilepuogumyeckoro 3akoHa HAy4YHOU
peBotoLuen?

25.CBoauMmel I XUMUYECKUEA0 TEOpUU K PU3HUECKUM?



26.1IpuBenute npuMepPHI UCTIOIB30BAaHNS B XUMUU METOJA aHAJIOTHIA.

27.Ha3oBuTe OCHOBHBIE 3TaIbl (YOPMUPOBAHUS MOHATHUS «XUMUYECKHI 3JIEMEHT.

28.Kakue punocodckue npencrapieHus: Okazaiu BIUSHUE HA Pa3BUTHE XUMUN?

29.KakoBa poyib CHHEPTeTHYECKUX MPEACTABICHUN B XUMUU?

30.Kak ObI BB OmIpeneiin 3HAYCHUE CHHEPTETUICCKUX TIOHITHI U METOJOB ISt
COBPEMEHHOI0  ecTeCTBO3HaHWs  (HaTtypduiocodpckas  Moda  WIH
PEBOJIFOLIMOHHOE JJOCTHKEHHUE)?

31.KakoBa crienuduka mpuMeHEHUs B XUMUU MaTeMaTUYECKUX METOI0B?

32.Kaxk Obl BbI OIIpeIETUIIN XapaKTePHbIE YEPThl XUMUYECKOTO CTHIISI MBILIUICHHUS ?

33.Ponp «IOKHBIX TEOpU» B pa3BUTUM XuMuu. JIOKHBIE Teopuu B
€CTECTBO3HAHUU U HMX IBPUCTHYECKUE BO3MOXKHOCTU (HA MPUMEPE TEOpHid
(bI0THCTOHA B TETUTOPOIA).

34 IlpvHUHMIIBI OpraHU3alHUN KUBBIX CHCTEM.

35.1HK, PHK u 6enku kak OCHOBa JKH3HHU.

36.Madopmanus B )KUBBIX CUCTEMAX.

37.Knetka, Kak yHUBEpCalbHas €IMHULA KU3HU.

38.Ponb TreHETHYECKUX U HEreHEeTHYeCKUX (HAKTOPOB B HWHAUBUAYAIHLHOM
Pa3BUTHH.

39.Cnenuduka KJIE€TOK OJJHOKIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB.

40.Kak opranu3m pacro3HaeT «HE CBOE»?

41.1TpuHUHMIIBI TOCTPOEHUS MAKPOCUCTEM KHUBBIX OPTaHU3MOB.

42.ITpobsema oxpaHbl OMOpa3HOOOpasusl.

43.CyuHocTh JapBUHU3MA.

44.9BOJIIOIIMOHHOE YUYEHHUE KaK CTEPKEHb OHMOJIOTHHU.

45.HeliTpanbHasi 1 HE HEUTpaIbHas SBOJIOLIUS.

46.CuHTEeTHYECKAS TEOPHS IBOJIIOLMH — «3a» U «IIPOTUBY.

47.Mup PHK u ero poJib B CTAHOBJICHHUH KU3HU HA 3€MJIE.

48.CTtaHOBIEHUE PYKAPUOTHOTO YPOBHS OPraHU3alUK UB SBOIIOLINH.

49.0t14ero BeIMEPIU JUHO3ABPHI?

50.Ilytu  cTaHOBIEHHsS  4EJIOBEKA a1 pa3yMHOTO.



51.CTpyKTypHO-(PYHKINOHATIBHAS. OPTraHU3aLIUs YIKOCUCTEM.

52.Ilpenensl yCTOMYMBOCTH 3KOCUCTEM U OMOC(EphI B LIETIOM.

53.0konornveckas npobdiaema, myTH perieHusl.

54.MupoBo33peHUecKas poJib OMOJIOTHH.

55.11penensl ycTOMYNBOCTH OMOC(EpHI.

56.YenoBek u 6nochepa — MpUIUHBI KPU3UCHBIX OTHOILICHHIA.

57.McTopust yemoBeuecTBa KaK UCTOPUS IKOJIOTHUECKUX KPU3UCOB.

58.XapakTep COBPEMEHHOTO SKOJIOTUYECKOT0 KPHU3HCa.

59.0konornyeckas nmpobiaemMa B CUCTEME TTI00AIbHBIX MPOOJIEM YeJIOBEYECTBA.

60.lemorpaduueckas mpodieMa — MyTH pa3pelieHus.

61.Tenpenuun B 1I00ATBHOM W3MEHEHMM KJIMMara, MOCIEICTBUS Ui
YeJI0BEYECTRA.

62.IIpoGnema 3arpsi3HEeHUs! OKeaHa.

63.11apHuKoBBIi 3P PEKT — €ro MPUUUHBI U POJIb B TTI00ATBHOM MOTEIIICHUH.

64.OK0M0rn4YecKue KaTacTpoQbl U UX MPUUUHBIL.

65.1IpobGnemMa noaaepskaHus GMopazHO0Opa3usl.

66.11yTr BpIX0O/1a U3 SKOJIOTUUECKOTO KpU3HUCA.

67.2Oxonoruyeckas mpodjaemMa B KOHTEKCTE COBPEMEHHOTO 00pa30BaHMs.

68.1IpuHIMIBI OpraHU3ai YKOCUCTEM.

69.buocdepa kak rimodanbpHas IKOCUCTEMA.

70.I1Ipenenbl ycTOMUUBOCTH OMOCHEPHI.

71.IlpuanrHbl cMeHBI OMocdep B UCTOPUH 3EMIIH.

72.YenoBek u Onocdepa — MPUUUHBI KPU3UCHBIX OTHOLICHHIA.

73.1IpobGnemMa noaaepkaHus OMopazHO0Opa3usl.

74.Hoocdepa u buocdepa.

KosuyecTBO BapuaHTOB 3alaHus JJI4 dK3aMeHywmerocs — 1.

Bpems BoinosiHenus 3aganus — 45 muH. (1 ak. gac).
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Kpurepun

OueHka

- BBICTYIINICHUC COACPKATCIIbHOC, N3JIOKCHHUC

MaTrcpHraja JOTnIHOC, OIIMOOK HET «OTIHNYHO»
- U3JIOKCHUEC MaTepHralia B LICJIOM JIOTHYHOC,
HE3HAYUTEIIbHBIC OIMOKHU B U3JI0KCHUH MaTepuaia «Xopouro»

- U3JIOKCHHUE HE BCCTa JIOTHYHOC, €CTh CYIICCTBCHHBIC
OIIMOKHU B U3JI0KCHUU MaTrcpuraia

«YAOBJICTBOPUTCIBHO»

- OTBCT HC IMIOATOTOBJICH,

CKHEYIOBJICTBOPHUTCIILHO»
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JUCT PETUCTPALIUU U3MEHEU

Ne Coneprxanue U3MEHEHUs JaTa, HOMep
ILIL IIPOTOKOJIA
3aceraHus
[eJarorn4eckKoro
COBETa
1 2 3
1 BHeceHbl H3MeHEHHS B IEPEUCHb PEKOMEHYEMbIX yUeOHBIX H3aHHH, pelIeHre OT
MHTepHeT-pecypcoB, AOMOIHUTEIBHOM JINTEPATYPHIL. 27.08.2020 No7
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