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N3y4YeHUAa XMMun

Ha 6a30BOM U yrinyoneHHomM ypoBHSAX

JlokoTko EneHa N'eHHaabLEeBHa,

NMNo4yeTHbIN paboTHUK obLwero obpasoBaHusa PO
PykoBoauTesnb LeHTPa XMMUU U IKOSIOrnmn

AO «M3patenbcTtBO «llpocBeLleHue»



U3MEHEHUA HOPMATUBHOW BA3bl B YACTU ®OPMUPOBAHUSA

ITPOCBEIIEHUNE
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i
MHHHCTEPCTBO NPOCBEUWE TN
POCCHACKON ®EAEPALMKH

(MHHNIPOCBEWEHHSA POCCHH)

NPHKA3
«dd » 4«{4( 2024

Mocksa

O suecennn mamenennii s Mopsiaok noaroToskm, IKCnepTHIB, anpobauun
W HIAARNES y4eGuuKon # pa3paboTaNNLIX B KOMIIEKTE ¢ HHMM yuebubix nocobmil,
BRAOMAEMBIX B Beaepabblil nepedens yueGHUKOB, 10MymennbIX
K HCTIOILIOBAHNIO NIPH PEATHIALNM HMEIOUINX FOCYAAPCTBEHNYIO AKKPEANTALNIO
06PA30BATEALNLIX NPOrPAMM HAYAILHOTO 061Iero, OCHOBHOTO 06wero, cpeanero
061mero o6pAIOBAHMS, H HCNOABIYEMBIX NP PeatiIanN ofsIaTeLHON YacTH
OCHOBHBIX 0611e06PAIOBATEALHBIX NPOrPAMM, & TAKAE HMEIOUIHX TOCYAAPCTBENHYIO
AKKPEANTALNIO 06PAIOBATEALHBIX IPOTPAMM CPEAHETO NPOPECCHONATLHOIO
opasosanus, peannsyembix na Gase ocHOBROr0 0Guero o6pasoBaNms WAK
MHTErPHPOBANNBIX ¢ 06PAI0BATEALHBIMI NPOTrPAMMAME OCHOBHOIO 0fuIero
 cpeanero obutero o6pajoBanms, NPK OCBOCHHN yeGHBIX NPEAMETOB, KYPCOB,
Awncunnaun (woayacit) ocnosnoro obmero obpasosanns u (wan) cpeanero obumero
ofpasosanns, yreepaiennbiil npukasom Munncrepersa npocsemenns Poccuiicxoit
Denepaunn ot 2 aexabps 2022 r. Ne 1052

B coorserctun ¢ wacteio 7' cramu 18 DesepambHoro  3axoma
or 29 nexaGps 2012 r. Ne273-®3 «O6 o6pasosanun 8 Poccufickolt Denepatmny,
nynkrom | u noamynxrom 4.2.8" nynxra 4 Monoxenns o Munncrepcrse npocsemmeHns
Poceuiickoli Denepanii, yTBEPAIEHHOTO NOCTAHOBAEHHEM Ipasurenscrsa Poccuiickoit
Depepaunn ot 28 wions 2018 r. Ne 884, npukassisaio:

YIBEPAHTS MpHAAraeMsie HIMEHEHHA, KOTOPHIe BHOCATCA B TTOPSAOK NOArOTOBKH,
IKCNEPTH3bI, anpobauuu " HINAHHA yueBuukon " paspaboTanHbix
B KOMILICKTE ¢ HHMH yueOunx nocoGuft, BimouseMbix B eneparsuuil nepeseHs
Y4eOHHKOB, ~JONYWEHHBIX K  HCOMBIOBAHHIO MNPH  PEATHIAUMM  HMEIOLIMX

TOCYABPCTBEHHYIO AKKPEAMTALMIO OGPaloBaTe/bHLIX NPOrpaMM HavwalbHoro obuiero,

Mpukas MuHucTepcTea NpocBeLLeHUA
Poccuiickoin Pepepaumm ot 22.01.2024 Ne 27
«O BHECeHUU n3meHeHul B MopsALOK MOATOTOBKMY,
9KCMEePTM3bl, aNPobaLUMN U U3AAHUA YYEOHNKOB U
pa3paboTaHHbIX B KOMMIEKTE C HUMU Y4ebHbIX Nocobui,
BK/toYaembIx B pesepanbHblii nepedyeHb Y4eOHUKOB...»

OEAEPAJIbHOIO NEPEYHA YYEBHUKOB

THIHH PoCCHACROR SETEPALI
3APETHCTPHPOBAHO
Peructpaunonnsiii e 77253
ot 7, e 20241,
MHHHCTEPCTBO MPOCBE
POCCHHCKOH ®EJAEPALHH
(MHHIPOCBEUEHHSA POCCHH)

NMPHKA3

Mocksa

O BHecennn H3Menennii B [lopanok GOPMHPOBAHHS (eepatbHOro NEPEIns
yuEGHRKOB, AONYMIEHNLIX K HCTIOL30BAHMIO NPH PEANHIATHH HMEMIIFX
FOCYAAPCTBEHHY IO AKKPEIHTALNIO 0GPAIOBATEABHEIX NPOrPAMM HAUANLEOTO
obimero, ocnosHOro 0GuEro, cpeanero ofmero o6pazopanns, yTBEPRACHHbLH
npukazom MEEHCTEPCTER NPOCBELICHRA Poceniickoii @egepannn
ot 2 mekabps 2022 r. Ne 1053

B cOOTBETCTBHH € 9acThio 7 cTatsit 18 MenepanbHoro 3axona o1 29 nexabpa 2012 .
Ne 273-03 6 ofpasopanui B Poccufickoil (defepatisiy, NYHKTOM 1 craten 1
Depepansuoro 3akoma ot 19 mexabps 2023 r. Ne 18-03 «O BHeceHHA HIMEHEHWH
B ®eaepanssbii sakon «00 ofpasosamin B Poccuiickoil Denepaiiims, nyHsTom !
w nopnynkToM 4.2.8 mynxra 4 Tlonoxkenns o MuHHCTepeTBe NpoceeLenis Poccutickoll
Dejlepaliy, YTBEPHIEHHOTO NOCTAHOBICHHEM TlpasutenscTea Poceniickolt depepaunn
o1 28 miona 2018 r. Ne 884, npu ka3 b Ba kol

1. YTpepanTh TpHAAraeMble HIMEHEHHH, KOTOPHE pHocaTes B [lopamox
hopmupoBaris GEAEPATBHOTO EPetii yueBHHKOB, IOTYLIEHHBIX K HCMO/B3OBAHMIO IPH
peanIaMl HMEIOLIHX FOCY/APCTBEHHYIO AKKDEHTALIHIO 06pa3oBaTENBHEIX IPOrpaMM

HavanpHoro  OOIIEro,  OCHOBHOTO obmero, cpenmero  obiuero 00pasoBaHHA,

yiBepKaeHHBIi TpuKkasoM MHHHCTEPCTBA NPOCBELUCHHR Poccniickoii  Denepaudi

ot 2 nexabpa 2022 r. Ne 1053 (3aperncTpuponan MuHHCTEpCTBOM IOCTHLIR Poceniickoli
Pepepaman 27 deppana 2023 T, perncTpaumonnbit Ne 72451), ¢ HIMEHCHHAMI,
BHECEHHEIMH IpHKa3aMH MUHHCTEPCTBA  MPOCBEMICHIA Poceniickoll  Defepauni
or 7 anpena 2023 r. Ne 244 (3aperucTpupoBas MHHHCTEPCTBOM IOCTHIMH Pocculickoif

@enepauy 10 man 2023 1, perncTpauHoHHk Ne 2) w ot 11 asrycta 2023 r. Ne 600

O s mmeo n lopsaos - 04

Mpukas MuHucTepcTBa npocseLeHua Poccuinckom

depepauum ot 22.01.2024 Ne 28

«O BHeceHMM nsmeHeHui B Mopasok dopmmupoBaHusa
depepanbHOro nepeyHa y4ebHUKOoB...»

1. M3meHeHa cTpyKTypa
dbenepanbHOro nepeyHs:
BK/ItOYaeT

2 nepeyHs y4yebHUKOB

N pa3paboTaHHbIX B KOMMEKTE
C HUMM y4ebHbIX nocobumn

2. CpOoKK ncnonb3oBaHMA
y4ebHMKOB MOTyT ObITb
npoAa/ieHbl N0 3aABAEHUIO
npaBoobnapartens

3. YTo4HeHa npoueaypa
CO34aHUA rocyaapCTBEHHbIX
y4ebHMKoB



MPUNTOXXEHUE N° 1. DEOEPA/IbHbIV NEPEYEHDb YYEEHUKOB.
N HA YTO OBPALLATb BHUMAHWUE?

ITPOCBEIIEHUNE
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PeKBM3UTbl NPUKa3oB
MwuHnpocseweHua Poccun,
@enepaicH PH peaTH3ANNH HMEIHX Ha OCHOBAHMM KOTOPbIX yUeBHMK
rocyJAPCTEEHHYIO 4 PekBn3MTbl NpUKasoB., yTeepauswme Proc €r0, OCHOBHOI'0 00IIEro, CPEeTHETO W Pa3paBOoTaHHbIE B KOMMIEKTE
00IIero ¢ 1 ®OIl, KoTopbiM COOTBETCTBYET yUe6OHUK TEJALHYIO TeATE/ILHOCTE C HIM YHEBHBIE NOCOBMA BKAIOUEHDI B
1 pa3paboTaHHble B KOMMIEKTE C HUM y4YebHble beaepanbHbIi nepeyeHb
nocobusa -

MHdopmauua o npasoobnagatensax.
Mpasoobnagartenu :

* degepanbHbie opraHbl UCMONIHUTENbHOW BIAaCTU
(McknouMTENbHDBIE NPaBa Ha NOATOTOB/IEHHbIE 33 CYET BI0AKETHbIX
accuMrHoBaHuit peaepanbHOro 6roaxKeTa ydebHUKN n
pa3paboTaHHble B KOMMIEKTE C HUMW yuebHble nocobusa
npuHapgnexart Poccuiickont deagepauun)

* Uspartenu

CpOK OeMACTBMUA SKCNEePTHbIX 3aKNH0UYEHUI
(cooTBETCTBYET CPOKY MCMO/Ib30BAHUS
yuebHMKa)
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IIPOCBEINEHUNE

+* Mpukas MunHnpocseweHunsa Poccun ot 31.05.2021 N 287 (pea. ot 08.11.2022) "06
yTBEPKAEHUU deaepanbHOro rocyaapcTtBeHHoro o6pa3oBaTesibHOro CTaHAapTa OCHOBHOIO
obuwero obpasoBaHmnA"

** Mpukas MuHnpocseleHma Poccmum ot 18.05.2023 N 370 "O6 yTBepkaeHuu deaepanbHoM
obpa3oBaTe/sIbHOW NporpamMmmbl OCHOBHOro obuero obpasosaHua"

¢ Mpukas MmnHobpHaykm Poccum o1 17.05.2012 N 413 (pea. ot 12.08.2022) "O6 yTBEPKAEHUM
denepanbHOro rocyaapcTBeHHOro obpasoBatesibHOro CTaHAapTa cpeaHero obuiero
obpa3oBaHma"

¢ MpunKas MunHnpocseweHnsa Poccum ot 18.05.2023 N 371 "O6 yTBep»kaeHUn peaepanbHOM
obpa3oBaTesIbHOM Nporpammbl cpeaHero obuiero obpasoaHms”



NOPAOOK ®OPMUPOBAHNA OEOEPAJIbHOIO NMEPEYHA YHEBHNKOB.

4 N3MEHEHWE CTPYKTYPbI ®r1y*
HPOCBEIMEHME

OCHOBAHO B 1930

MpunoxkeHue 1

<Dep,epaanb|ﬁ nepeyvyeHb y‘-leGHMKOB
BK/IOYAET B ce6s nepeuHn yuebHNKOB U yuebHbIX nocobuit, paspaboTaHHbIX
B KOMMJIEKTE C y4ebHMKamu (Npu Hannuum)

MepeyeHb gNs peannsaumm 4actm obpasoBaTelbHOM
nporpammbl, GopmMmupyemoii yuacTHUKaMM
obpasoBaTe/sibHbIX OTHOLUEHUN

MepeyeHb gns peannsaumm obasaTenbHOM YacTu
0bueobpasosarenbHOM NpOrpaMmmbl

ana WKONbI ona WKONbI

ana Cno ana Chno

ONs peannsaumnu
a4aNTUPOBAHHbIX NPOrpaMmm

[AN1A peanusaumm
apanTUpPOBaHHbIX Nporpamm

MpukKas o pepgepanbHOM nepeyHe yuebHUKoB

[Npnka3s MuHnpoceeLLeHMA
Poccumn o1 21.09.2022 N 858 (pea.
oT 21.05.2024) "O6 yTBEpKAEHUMN
denepanbHOro nepeyHs
y4ebHMKOB, AONYLEHHbIX K
MCMNONb30BAHMIO NPU peanmsaumm
MMEOLWMX rOCYAapPCTBEHHYIO
aKKpeauTauunto obpasoBaTeNbHbIX
NpPOrpamm HayanbHOro obuwiero,
OCHOBHOro obuiero, cpeaHero
obuwero ob6pazoBaHuA
OpraHM3aumnaMu,
OCYLLECTBAAIOWMMMU
obpa3oBaTeNbHYIO AEATENBHOCTb U
YCTaHOBNEHUA NPeaeibHOro CPoKa
NCMNONb30BAHMA UCKAKOYEHHbIX
y4yebHunKkos"



(8 pegakunm [Npukasza MuHnpocselleHnss Poccnm o1 21.05.2024 N 347) i

INIPOCBEINIEHHNE

1.1.2.6.2. Xumus (y4ebHbIn npeamer)

1.1.2.6.2.1.1. Xumusi: 8-n knacc: 6a3oBbIn YpoBeHb: Y4eOHUK; 5-€ nsgaHune, nepepabortaHHoe [abpuensH
O.C., Octpoymos W.I"., Cnagkos C.A.

Oo 25 anpensa 2027 roga

1.1.2.6.2.1.2. Xumus: 9-n knacc: 6a3oBbIn YpoBEHb: Y4EOHUK; 5-€ nsgaHune, nepepabortaHHoe [abpuensH
O.C., Octpoymos W.I"., Cnagkos C.A.

[o 25 anpensa 2027 roga

1.1.3.5.2. Xumus (y4ebHbIn npeamerT)

1.1.3.5.2.1.1. Xumus; 10; MNabpuensH O.C., Octpoymos W.I., Cnagkos C.A.
Lo 25 ceHTabpa 2030 roga

1.1.3.5.2.1.2. Xumus; 11; MNabpuenan O.C., OctpoymoB W.I., Cnagkos C.A.
Lo 25 ceHTabpa 2030 roga

1.1.3.5.2.2.1. Xumus; 10; yrnybneHHoe obyyvyeHue;Epemnn B.B., KyabmeHko H.E., TepenuH B.U. n gpyrue;
nog penakuueu JlyHnHa B.B.

[o 25 ceHTs6ps 2030 roga

1.1.3.5.2.2.2. Xumus; 11; yrnybneHHoe oby4veHnune; EpemunH B.B., KyabmeHko H.E., [lpo3gos A.A., n gpyrue;
nog penakuueu JlyHnHa B.B. 6
[o 25 ceHTs6psa 2030 roga
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‘ O6n0KKa yuebHUKOB U yuebHbix nocobuu noa ®roc-2021 g

NPOCBEIIEHHNE
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Nepsas cTpaHnua 0610XKKK YeTtBepTan cTpaHMLUa 06/10XKKH
(q\roc

nMHWA Y O XMMUM ANnA wKonk:
* O.C.T: W.T.0c C.A. Xumua. 8xnacc
* 0. C. faGpuennn, M. I Octpoymos, C. A. Cnankos. XuMus. 9 knacc

- \*ﬂ“.’ﬁ?‘ o

o Sk C. A. Cnaaxos

.

YuaBHO-MeTORMHECKNi KOMNIEKT M0 Xy Ans 8 Knacca (6azoswil yposens):

EUNUX

IMPOCBEIMEHUE
WrmaTERRETE S

I
WWW.prosv.ru k] ||/8509

Ha Bcex yuebHuKax u yuebHbix nocobuax HOO n 000, npoweawmnx skcnepTusy B 2022 roay



dny. NpunoxeHune 1

C. A Cranxos C. A. Crazxon

ba3oBbiu
ypoBeHb

© AO «MznatenbctBo «lIpocsemenuey, 2024

5
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HHHHHHHHHHHHH

YrnybnéHHbin
YPOBEHb



lMpuka3 N2119 ot 21.02.2024
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NPOCBEIIEHHNE

OCHOBAHO B 1930

NMpunoxeHue Ne 1

Yactb, hopmupyemasi y4acTHMKaMM o6pa3oBaTesfibHbIX OTHOLLEHUWN

N

N y 4
nT Iluum. Buenecume b npeaser | Epemin BB., AKIHOHCPHOS 046 Axuposepnoe obmecteo | O 20 man 2'3'2',!- Ho 30 was 2025
Aposaos AAL, uec oo «Hugarene- wHanarensetao «l lpo- Mo 254 oA
Nywen BB _; crei «l Ipoceeiie- CRETIEHHE
niyl peaasumneii HHER
NMymuea B B.
17 wau: B0 gnace: yoovGnen- | Dadpuenan O.C,, | Axunoneproe of- Mo £-9-¢ gnacck: yrayinenneil ypo- Mpuka: N 287, Axuwoneproe oowecrae | O 21 cenraip o 20 peona 2023
i vposesi: vaehun; Ocipoymon M.T., | mecTro oManaren- | sens: cOopim 3azam w ynpasHcuni; yuet- Mpueas K 370 wHaparenseTao oflpo- | 2022 r. Me 858 roua
HAAHHE Crankon C.A, oo allpocpeme- o iocodue, paspaboTalioe b KOMIICKTE © CRCICHHCH
HHE yueth koM.
Yeperna BB, Bapaamosa A B, Xacaxora
TH.
I M3nanme;
Axunoiepioe obweciso «Hi@icascTro
wllpoceciicunes
175 Forvnm: 9@ waace: yraviinen- | CatGpeensn O.C, | Asimonepuoe ofi- | Xosns: 8-9-g wiaccw: voaviacnisii ypo- [Mpysaz Mo 267 Axtmonepioe obicctao | Ot 21 cenmatp) Jo 20 wioss 2028
feil yposens: yuelumn; Ocrpoyson M., | mectoo «Minarens- | nenk: cOopruk 3ma w ynpasycanli: yaeh- TMpakaz Mo 370 sHanareaneTee allpo- | 2022 r. Ne 858 1o
SRR Cnanwon C A, c1en allpoceewe- noe pocolie, papaloramioe & KOMILICKTE ¢ CHEMICHNE

HIEH

yuehHmK o,

Yepewua B.H., Baphamora AH., Xacanosg
T.H,

1 -& wananme;

Axtmoneproe ohinectae sHinarenscTeo
wl Ipocnewenmes




BasoBbIN 1 yrny6neHHbIN YPOBHU U3YHEHUSA XUMUN &

NPOCBEIIEHHNE

no ooHoBneHHbiIMP®PIOC - oo

8 Xumwus 2 Xnmus 3 (4)
9 XumuA 2 Xnmusa 3 (4)

Ona wv3ydyeHna npeagmeta Ha yraybsneHHOm ypoBHE BO3MOXKHO
YBE/IMYEHME YUCNA YaCcoB 33 cyeT 4Yactn  DYIl, dopmupyemon
y4aCTHMKamMu obpa3oBaTeibHbIX OTHOLWEHUN

10
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Bbuonorusa

1 3 T
ag e
o it
= e

‘ @

labpuensan O.C., Octpoymos U.T,
Cnapgkos C.A.

( YyebHUKHU )

CymatoxuH C.B., Tpomosa H.I., benakosa I'.A.
n ap./ nog pea. CymatoxuHa C.B.

CﬁopHuK 3aaQld
U yNpaXHEeHUH

Yyeb6Hble nocobus
B KOMNAEKTe
C yuyebHMKOM

BUONOTUA .
NPAKTMYECKAR
MONEKY/IRPHAR

U i e
Y PN

(NQ @erny: 2.1.2.6.2.1.1. - 2.1.2.6.2.1.3.) (NQ @rny: 2.1.2.6.3.2.1. - 2.1.2.6.3.2.2.) (NQ ®ny:2.1.2.6.4.1.1. - 2-1-2-6-4-1-3->

11



depepanbHaa paboyasa nporpamma ocHoBHOro obuwero ob6pasosaHna XMUMUA:

MHCTUTYT CTPATEI'MHA
PASBUTUA OBPASOBAH U
DOAGPRANBHOS MOCYARPCTIG MM

OIODKETHO® Ha

PEJEPAJIBHAS PABOYAS TTPOTPAMMA
OCHOBHOI'O OBILEI'O OBPA3OBAHNA

XUMMUAA
(Yyray0aéHHblil YpOBeHb)

(ama 8-9 K1accor 0OPAsOBATETEHELS OPTAHMIALILT)

(yrnybneHHbIii ypoBeHb)

B nporpamme onpenenalTcs OCHOBHble  UEu
N3y4eHua XMMUKU Ha yrybneHHOM YpOBHE OCHOBHOTO
obuwero obpa3oBaHUA, MNAAHUPYEMbIE pPE3yabTaThbl

OCBOEHUA Kypca XMMUWU Ha yrnybaeHHOM YypoOBHeE:
JIMYHOCTHbIE, MeTanpeaMeTHbIE, MPeAMETHbIE.
[pegmeTHble NiaHMpPyemMble pe3ynbTaTbl AaHbl ANA
KaXOoro roga W3yyYeHus XUMUKU Ha yraybneHHom
YPOBHE.

EAVHOE COAEP)XAHUE m OBLLEIO OGPA30BAHMS & M)

maBHasn HoBoctu KoHCTpyKTOp pabounx nporpamMm Pa6ouue nporpaMmbl Me'mAu Marepuanbl




Xumus. BBeaeHue B npeamert. 7 knacc. B. B. EpemuH, A. A. lpo3nos, B. B. JlyHuH g

METOAMYECKOE NMOCOBME

& yneOunky noa pea. B. B. Jlyuuna

B. B. Epemun, A. A. Jlpoanos, B. B. Jlynun

XMW

NPOCBEIIEHHNE

OCHOBAHO B 1930

Ornaenexmue
0 3
3 eT0 COCTOMT MUP. o ottt ittt a e ie e ieie e taa et e 5
TNABA 1. OT ATOMA 10 BELL[ECTBA
1. BOMHBIE ATOMBL . . ..\ v e e v e ea s e e 9
§ 2. ATOMH B KOCMOCe, Ha 3eMie W B OPFaiu3Me ... ... o.ueennnnnnn 19
§ 3. HeycTOMMBEIE ATOMBL . ... ..ottt i i iiae i iaaaeanns 25
G4, Haw VETPOBHATOM ..o v vttt e e inn v nnn i nmnannnns 32
5. MB0TOMBL ..o 37
g 6. Heropua coanamua [lepuopmyeckoi cucreMs
XuMM4eckux snementos . M. Menpeneesa ........... ... .00, 40
g 7. Crpyrrypa [lepuopmyeckoi cucreMy 44
§ B. ATOMEL CORMHAIOTCA B MONEKYIL . . . . 49
5 9. ['a3bl, MMIKOCTH W TREPLLIE BElECTRA 56
§ 10. KpucTannmyeckan cTPYRTYPa BEMBCTBA . . ... .. .oooonnn o et 66
§11. EnaccupMHANMA BEIIBCTE . . . oo oo ie e e e creaecaasannns 70
§ 12. [IpeBpamerus BeMecTB — XHMHYECKHE PEAKIMM . . oo v e v v ennnn s 79
TNMABA 2. SKCIEPMMEHTAJNIBHAA PABOTA C BEIECTBAMM
513, PACTBOPEHME . ..ottt e e n e 87
§ 14, DMABTPOBAHME . . . oottt ettt e e it ie e iaaeeaaasanans 94
O T S T T 97
g 16. Benapupanue v KPUCTAIIMIANMA ... .. oo vninin o ons 102
IMTABA 3. BELIECTBA BOKPVT HAC
§17. BOSAVEMMMCIOPOM © -« v v i i it ea it en i aae e aananns 106
I £ T 115
19, VEMeMMCIBIR TA3 . . .. oe ettt e e maaenaaes 123
5 20. [IOBAPEHHAA COME .. oottt ettt e e it eae e inaeeaaannnans 131
3 T 1 1 136
§ 22. MUHEDATH M TOPHEE TIOPOMM . . ..o vvvt it e e n e ans 141
§ 23. lopiovue BRIECTBA: TA3, HePTh YTOME . oo vv s reeeennaaaanans 148
TNABA &. 3SHAKOMCTBO C MATEPHAJIAMHK
§ 24, MeTannb M CIMABBL .+« v v v s vn v ea s v nnnn i maannnnns 153
T 160
T T 166
27 TIOMMMEPEL . ..t 170
TTpaKTUIECHHE PABOTH .« . ottt ettt ettt e et et e e iee e eiae e aannnaaannn 174
JAHWUMATENBHEE OTHITEL © . o oottt e oottt e e mee e iae et aerennsnnnnnns 177
CROBAPE TEPMMEOE . . . o v vt e e e e et ee et e e e e e nm e s e e e e e e nnaeannns 187

TIPMAOMEHME . o oottt e e s e n s s e e 190



Xumus. BeBegeHue B npeamer. 7 Knacc i
B. B. EpemuH, A. A. [lpo3gos, B. B. JlyHuH NPOCBEINEHUE

OCHOBAHO B 1930

@ BemecTeo ¢ caMEM paznoolpaziiLIM cOCTAROM cocTOHT H2 11 ame-

- menToB. Ero xumugeckas qopmyna CgoH,, AuBCIF N O,P,PtW.

9710 BellecTRO GLLITO cHATeaHpoRano B 1991 r. anrnHAcCKHMHA XHMHE-
KAMH.

Ycnosubie 0603HOYEeHUA D e e——————_—e——__—eeeemm——se—eeess———sessseeesseeeeessseeesseeeeane

(0 ) ofEACHeHH® 3HAYSHHA HOROTO TEDPMHAHA B pazjiansa
«CHOBADPE TEPMHAHORB»

pyipHEA «3HASTE TH BRIT »

HafiguTe naTHHCKHe HAZBAHMA XHMHUYECKHX SJIEMEHTOR BOAODPOI,
yraepoj H kueaopoid. Yro onn ozsadawT? YTo 03HaAYAIOT HAZRAHHEA
OTHX MNIeMeHTOB Ha PYCCKOM A3biKe?

@ BOMPOC IO TEKCTY
CaMuii npocTol H cCAMEIH JEérEMH aToM v Bofopoga. Ero
o BANKHOE YTREDHIEHHE oboznavawT cuMeonoMm H (ot nat. H ydmgen{um]. Bogopon
NepBLEIM H2 BJIEMEHTOB NoABHAcH Bo BeeneHnHol. 9To nponso-
NIJI0 B NepBkle MTHOBeHHS nocine Bombmoro eapwea (] M),
e npoiJeMHLIH BOTIPOC okono 14 mapn ner nHasan (puc. 4). BonocaefcTEMH B pe-
SYJALTATE AePHLIX PeaKilHii, NPOHCXOAANIHX BHYTPH 3B&3],
A TAK}Ke IIPH B3PLIEe HIH CIMAHHH 3Béz] ofpazoBalHch Boe
OCTaNLHEE, Dojlee THAMKENLEE BIEeMeHTH, KOTOPHIE H ceiugac

CYUIECTEYIOT B IPHPOJIE.

4% — magaREde DOBLIINEHHOH CHOMHOCTH
o ATOMEI BeeX XHMHAUSCKAX 2MeMenTOR MOABAIHCE B KOCMOCe.

Kak B MHpe DOARHARCE BelmlecTa?

© AO «MznatenbctBo «lIpocsemenuey, 2024



@ Xumusa. BBeageHue B npeamert. 7 knacc. B. B. Epemun, A. A. [lpo3nos, B. B. HyHMH@

ITPOCBEINEHNE

Puc. 9. Kpyroeopor yraepoja B npepojie

B OTJIHYHE OT JXKMBOTHHIX, pacTeHHs CHOCOOHEI NOrIOmaTh
YIJIeKHCILIH ras, a 3aTeM nepepafaTHBaTh ero B oprannde-
CKHe BeHlecTBa. JTOT Hpolecc NPOHCXOAHT NOA JAeHCTBHEM
CBeTa H Ha3LIBaeTcHd OMOCURmMe30M (Bhl yiKe H3YUAIH ero
B Kypce OHOJIOTHH).

B npupojie cymecTBYIOT H IpyTrHe NyTH KPYTOBOPOTA YTiie-
poaa.

17
§ 1. Bewninue avoxu

@ * %

Tporui Jlefrrepni Tpurai
(soopon-1) (sopopoa-2) (soxopon-3)
Puc. 16. Uzoronu sogopoaa

10T O/IMH M TOT JKe dJIeMeHT — BOJiopoji. Bosiee érkre H30TONE
BOJIOPO/ia YCTOHYMBEL, a TPHTHH pajiioakTHReH (Taba. 2). Bor-
JIHYHe OT CTaOMALHLIX DJIeMEHTOR, Y PAJIHOAKTHRHLIX JJieMeH-
TOR aGCOMIOTHO BCe H3OTONH HeYCTOHYHRBEI!.

TABJHIIA 2. lipuMepst YCTORYMBLIX M HEYCTORYMBLIX aTOMOB

3nemert Veroauesie w3oToms Heycrofamesie wsoToms
Bogopor H Iporwit (H), aefirepuit (D)  Tpuruit (T)
Vraepon C 12C, 13C e
AzorN N, 5N 16N (2 npupoze He cymiecTeyer)
Kucaopox O 160, 170, 180 190 (B NpHPoOJe He CYHIECTBYET)
Vpan - 23Uy, BSY, BIY

H3zomonust — aTOMBI OJTHOTO H TOI'O e 3JeMeHTa, pasiHdalonHecs
maccoii.

PapmoakTHBHLIC ATOME PAIHYHLIX 2JIEMEHTOR OTJIHYAIOT-
cs1 APYT OT JIpyra cKopocThio pacnajia. CaMule Taxkénuie ane-
MEHTH ¢ NOPSAIKOBLIMA HoMepam# Buimme 100 pacnapalores

1 K 2018 r. uzpecrso okoxo 250 yeroHuMsuLX uaoronos u Goxee 3000
paaMoaKkTHBHLIX. BOALINAS YacTs NOCACAHMX He CYIIeCTBYeT B HPHPO-
JAe ¥ Ob1a HONYYeHa MCKYCCTBeHHLIM [IYTEM B SACDHLIX PeakTopax.

27
§ 3. Heycrofyweaie aroMu

NPOCBEIIEHHNE

OCHOBAHO B 1930

v BbICOKUM

v 6onbLuoe

v’ npocroTa n

HarnNAAHoOCTb
U3N10XKEHUA MmaTepunana;
Hay4YHbIW
YPOBEHD;

KONN4YeCcTBO
UANIOCTPALUM,
3KCNEepUMEHTOB 7
3aHUMaATE/NIbHbIX
OnbITOB.
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XNWMUYECKNA
NMPAKTUKYM

MPAKTUHECKAA PABOTA 1

MNpaBuna paboTkl B nabopatopun
M npmembl obpalleHnsa
c nabopaTtopHbIM 0bopynoBaHMEM

1. Bo BpeMs ypoka yualllHecH MO/GEHE CAEI0BATE VKATAHHAM YUMTEIH M WH-
CTPYKIMAM TEXHHKHW Ge30MacHOCTH, GETL 0YeHE BHHMATENEHBIMH.

2. KareropHyeckH 3anpemaercs NpoGoRaTh Ha BEYC BENIecTRa B KaGWHeTe
xHMHH. Hioxats Mx MORHO, JTHITE HATIPARTAS TETKHM NRMMEHHeM PYKH Hemape-
HHA K HOCY, TIPH 3TOM HENL3H ROLIXATH MOTHOH rpynkie (pue. 58).

3. ¥uammMmMes 3anpeiieHo MpoBoadHTE THo0EE ONBITH, KOTOPHE He NPeIyeMo-
TPEHEL JAHHON NPaKTHYCCKOR WKW AaBopaTopHod paboToi.

4. O pacceNaHHBX BEIICCTBAX HIH Pasin-
TEX PEAKTHBAX YUYEHHK [NOJDKEH HesaMemniH-
TENEHO COOOIIMTE YYHTENK HIH N1abopaHTy.

5. OBo peex Henonankax B pabore obopy-
MOBAHWA W IPYTHX NpobieMax yUeH KN Ton-
HEl HEMEMTEHHO cOODIIATE YUWTEN W npe-
KpaTHTh pabory. Helbid BEUTHBATE B KaHAIH-
FALMID OPraHHYSCKHE XHIKOCTH W PACTBODEL
L, 6. Henbast octapisaTs Bes NPHCOMOTPA BEIR-
T { YEHHEIE WIH FOPEIIMe HarpeearTelksHER npubo-
o pel. Bo Bpemsi ypoka HeoOxXOmMMO coOmHOIATH
[ ] NpaBpHuia NoEapHoil Ge3onacHoCTH W TEXHHKY
] ofpalleHHs © WeKTPONMpHDOpaMH, CIHPTOBKA-
- MH (pHc. 59) B rasoBEMHA ropenkamMH (pac. 60).

7. Ipx nonydeHdd TPaBMBl HIH YXYIIIE-
HHH CAMOYYBCTRHH YYEHHE NOUEKEH TTPeKPaTHTh
paGoTy M cpasy coobIHTE 00 FTOM YUHTEIE,

8. Bewecrea Henbssl OpaTh PYKAMM, HY#-
Pre. 58, Onpepencide sanaxa pe-  HO HCOOMBIOBATL QIS 3TOTO CHIEHHATLHBLE
TICCTE MITATENH, NOMEYKH, MTHHLETHL

Y

NPOBEPLTE CBEOW 3HAHMWA

1. Kakwe ecTecTEEHHEIE HAYKW Bhl 3HaeTe? YTo oHW May4anT?

2. MNpueegUTe NpUMepkl BelacTE. [pH KakMx ARNEHWAYX BEWIACTRA DAZPYLLAKITCA, a NpW
KakMy — coxpaHATceA? NPEMBEOUTE NPAMEDSE TAKKK ABNSHWA.

3. MNpreeoure NpUMepE XMMWYSCKMX SENSHMA B NPUpoae, Ha NpovzeoncTee, B GuTy.

NPUMEHWTE CBOMW 3HAHHWA

4. K Kakoi rpynne apneHnii — Guanyeckre, XMMHYecKMe Mnd SHONorHueckMe — cnamyeT
OTHECTH NepevYMCeHHEe MPOLSCcCH: a) HarpeEaHWe MeETANNMYeCcKDd NNacTHHLE NPW yoa-
pe MONOTKOM; B) ralledMe codkl YECYCOM; B) ropeHre SLITOBOMO raz2a; rj ropeHde anek-
TRPHUYSCKOH NAMNOYKK, A) MOPeHuse CBeYK, &) NUHBKA ¥MBOTHLE, ¥) oDpazoRaHue yECyca
M2 AGNOYHOND CoKa?

5. Ocedwo NWCTEA HAa OepeBLAX XenTeeT U onanaeT. Mcnonkaya asadma w2 Guonorim
W PHUIMKK, ONWMILKMTE ANA 3TOMS Npouscca GMonormyecxos, xuMuyecekss U uandeckos
ARMEHHA,

HCNONE3YATE AONONHUTENBHYIO MHBOPMALMIO

6. MNapauenkcy NPUHALNEXHT BLICKazLBaHMe: «Bcé ecTe Aan W BCE ecTe nexapcteo. W Tam,
W OpYTdM BSlUSCTEO OEenasT A03as . KAk Bul NOHWMASTE 3T0 BLCKAILBAHWE CPeOHeRSK0-
BOMO Y4EHOoro?

7. NogroToBsTe pedyepaTt Ha TeMy «KpaTean UCTOPKWA BOSHWEHOBSHWA M DAIBHTAA XAMAWE.

NPOCBEIIEHHNE

OCHOBAHO B 1930

© AO «MznatenbctBo «lIpocsemenuey, 2024

> HarnAaHoCTb;

>  [OCTYNMHOCTb U3N10XKEeHUS
maTtepuana;
UNNIOCTPaALUNK;
3KCNEePUMEHTDI;
3aHMMaTe/IbHble ONbITbl.

YV V

NabGopaTopHbLIA ONLIT 3

BoabMuTe NPAMOYTONEHEIR NKCT GUNLTPOBANLHOR ByMari paamepom 5 x 15 cm.
Ha paccToadMi 1 CM OT KPaA HAaPUCYRTE YEpHEM GNOMaECTEDOM XMPHYID TO4-
Ky. B cTakan o6bEmom 250 mn Hane#dTe Ha BuicoTy 0.5 CM CMECE BOAL M 3TH-
NOBOM0 CNWPTA B COOTHOWEHWM 5 ° 1 W ONYCTUTE B CTAKAH NWCTOK, YToOL ero
y3Kad CTOpPOHA C HADWCOBAHHOW TOYKDA 0KA2anack CHUZY. ONULLIKMTE CBOM Ha-
BmoaeHna.

[NpoBenEéHHENT ONMEIT MOKAILIBAET,
EKAaK KHIKOCTE MOIHHMAECTCH MO MOpamM
Gymard, yeEnekas 3a coboil BemecTsa
YepHHARHOTO NATHA. PaxnHunwe kpa-
CHTENH YepHHN NMPOABMramTcd no Gy-
Mare ¢ HeOIHHAKOBOH CKOPOCTRIY, 9TO
NPHEOOHT K MNOABTEHHID OTAENEHEIX
OEpalleHHBIX 30H (pre. 12).

B nHame Bpems TEXHMEKA XpOMaTO-
rpadHYecKOro aHANHZA TOCTHINA TAKo-
o COBEPIICHCTEA, YTO NO3BOJEET onpe-
OEeNATE COCTAR CNORHEHIIMX cMece.
Hanpumep, ycraHOBICHO, YTO HENOBTOPHMBIH apOMaT CBCKCH 3eMIAHHHMEHR o0y-
CIORTEH BHIETeHHEM H3 ATon Ganee CTa paiTHYHEX JeTYYHY KOMMOHeHTOR!

Pre. 11. JIdcr OyMard 40 (a) B nocac (&)
IHTA
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Yrnyb6neHHoe nsyyeHue yyeoHoro npeameta «XUMUA» HPOCB?MHHE

Xumus: 8 knacc. Yrny6neHHoe usydeHue. O.C. NabpuensH, U.I. OcTtpoymos, C.A. CnaakoB

MexmonekynapHble
B3aMMOOEeNCTBMUA
(BopopoaHaa cBA3b,
CUNbI BaH-aep-
Baanbca)

OCHOBAHO B 1930

§ 7. MexmMonekynsipHele B3auModencTBus

J_L'[H BEIIECTE MONCKEYIHPHOMD CTPOCHHSN OCHOBHONR BRI XHMHYCCKOH CBH3H —
KOBANEHTHAA. 3a CHET oBoOIIECTRICHHS MEKTPOHOR W 0DPa30BAHHA OBIIHX 21eK-
TROHHEX Map ATOME OOBETHHATCH B GOIEe KPYIHEE YacTHIE — MOIEKVIEL
Ecnn G MEXTY HHMH OTCYTCTROBANMH CHIE NMPHTHXREHHA, BEIIECTED CYINECTROBA~
o Bel B I‘ﬂSODﬁDESHDM ArperaTHoOM COCTOHHHH. OJJ.HaK.D MHOIEEeCTED B2llecTE MO
JNEEYIHPHOO CTPOCHHH Ha%e [IpH ODBIYTHBIX YCNOBEHHX NPCUcTaBIHET CODOR KHI-
KOCTH (BOMA, CepHan KHCIOTa, BpoM) M TREpIEE Tena (Hom, caxaposa). [py noHH-
KEHHH TEMMNEPaTYPhl WIH MOBEITEHAH TABIeHHA B XALKOE W TREPNOES COCTOHHHE
MepexondaT rase. Kakwe cHikl 3acTamisioT MOnekyikl NPHTATHBATECH [IPYT K APYTY
B KOHISHCHPOBAHHOM (T. €. AHIKOM WM TBEPIOM) cocTosHMM?

E',JJ.HD M3 Hawbonee BAMHEIX THIIOB MEEMOIEENVITHDHOMD B3AMMONENCTER —
BOAOPUIHARA CBA3L, PaccMorprM eé obpa3oBaHHe HA NPHMEPE BOLL,

Monekyia Bodkl CONepanT B¢ KOBANCHTHBE NonapHbie ceasn O—H. B pe-
AVIETATE CMEIEHHH 00IEH ANeKTPOHHOH Mapkl K O00&e 3eKTPOOTPHIATETEHOMY
ATOMY KHCIOPOIA Ha HEM oDpasveTcH YACTHUHEIN oTpHIAaTeN:ENEH sapsan & ATomM
BOAOPOIA OOSTHEH WEKTPOHHOE NMIOTHOCTEID, ero enwHcTBernnad |s-opGuTank
OKA3LIBAETCH NOoYTH cRODOIHO, atoM NpHobpeTaeT YacTHYHEG MOAKHTENLHEL
sapan 5. Tlpu cOAMKEHMM aTOMa BOAOPOAA ONHON MOMEKYIE BOAE C ATOMOM
KHCIOPOLA [NpVIod MOJICKYIE MeKIY HHMH BOSHHEACT BIaMMHOC NPHTIKCHHE

(pHc. 6).
H H H
G+ Sp_ 8+ S5 b+ S5
H—0:'"" H—0:"= H—0:

Pre. 6. Boiopoiiisie CREOTE MEXTY MONCKYNAMH RO

Kak nokazaHo Ha pHCYHES 6, BOIODOIHYIO CBH3E 0B03HAUAKT TPEMS TOUKA-
MH MERIY ATOMOM BOIOPOAA W ATOMOM-TIAPTHEPOM.

Kak cnemyer W3 HaspaHnd, B oGpasoBaHiH BONOpodHOH CRA3H o0H3IATENRHO
VUACTHYET ATOM BOAOPOAA. ¥ HEro oTCYTCTEYIOT BHYTREHHHE WIEKTPOHHEE CIOH,
CHENOBATENBHO, OTTAIKHBAHKH OT HEMOIENEHHOH IMeKTPOHHOIH AL 3MEKTPOOT-
PHLATENEHOND ATOMA COCENHEH Monexyin He Bosaukaer. [lapraépom Bomopona
B OOPA30BAHWH CESIZH NOUDKEH OBTh aTOM WIEMEHTA ¢ BEICOKOH SNeKTpOOTPHILA-
TENBHOCTEI H HETONenEHHEIMH ANEETPOHHBIMH MapaMH — aTOM 1:]}1‘0pa. EHCIOPO-
a, asoTa, Xnopa.

XMMUHECKAS CBASL MEXlY ATOMOM BOADPOLA, MMEIOLWM YacTHYHER nono-
HUTENEHBIR 3apsf, OfHOR MONeKyNs W aTOMOM 3NeKTPOOTPULATENEHOM {)
ANEMEHTA, HECYILMM YaCTWYHLIA OTPWULATENLHEIR 3apan, ApYroil Monekyns

HA3LIBAETCH MEXMONeKYNapHoi# BOAOPOAHON CEAZLIO.

2

H H
[ b & la- & |
H— — H—N H—hll

|

H H

Pre. 7. Boiopumisie CRATH MERTY MOACKYAAMH: (TOPORMIOPONA (a); aMMHaka (5)

HNocraroyro NpoYHEE BONOPOIHEE CBAZH 0OPAIVIOTCH MERJIY MONEKYIaMH
dropoponopona, ammmEaka (pre. 7):

BonoponHbie cBM3M MEHee NMpOYHBE, YCM KOBANCHTHRIE H HOHHBLIE, ONHAKO
X NPOYHOCTE 3HaYnTenbHa. HMenno Graronaps MeaMOonekyIapHOMY B3apMonedi-
CTEHIO BONA OONANAET AHOMANEHEMH (PHIMYECKHMM CBOHCTRAMM: BEICOKON TeM-
neparype KHNEHHA W TABTEHHA, GoNBIIoH TETMOEMKOCTED, VECTHYEHHEM TLTOT-
HOCTH MpH MepeXole W3 TBEPIOTO COCTORHHA B XHIKoe. DTH aHOMATHH, KaK Bh
3HACTE, HMEIOT BAKHOC 3HaYCHHE M XH3HH HA 3emne. Kpose Toro, BolopoiHbie
CEH3H MIPAT OrPOMHYI0 POAb B XMMHH NPHPOIHLEIX OPraHHYecKHX COelHHeHM:
HOpPMHPYIOT BTOPHYHYID CTPYETYDPY Oenka, oOyCHOBMTHBAKT NBOMHYI0 CHHPANL
JHK w ap.

OnHako MERMONEKYIAPHOE BranMOIeHCBHe HaONIOOAETCH W B BEIIECTBAX, He
CONCPMALLHX ATOMS BOJODOMIA.

Hcconenya dsHueckie CEOMCTEA raz000pasHEIX BEUIECTE, NUIMAHICKHHE -
3uk, naypeat HoGeneeckoii npemun Hoxanec Bau—nep—Baanec (1837—
1923) obHapyaHA, YTO MPH DOAEITHY NARTEHHAX W HHIKHX TEMMepaTypax Japne-
HHE pealbHBX razos OTIHYACTCH OT BeNHYHHKI, paCC"IH'I“ﬂHHﬂH no YpaBHEHHRY
COCTOAHHS HOCANBHOO rasa. Takoe pasninyMe YYEHBH 00BACHWI CYIICCTBOBAHH-
M MCKITY MOACKYIAMH CHN NMPHTIKCHHH, KOTOPBIC GbUTH HA3BAHH HMCHCM VUG-
HOTO.

)_ Cea3an mexy monekynamu, o0ycnoBneHHEE SNeKTPOCTATHYECKMM B3anMo-
NeicTEMEM, HA3LIBAKTCA cunamu BaH-aep-Baansca.

Kakopa xe mpupona cun Ban-nep- Baankca? BenoMHHM, YTO MEXIY aTOMaMH
¢ PAITHYHON AMEKTPOOTPHUATENEHOCTE) BOIHMEAET KOBANCHTHAA NOAADPHAHA
cBA3b. CMENICHAS MEKTPOHHOH TIOTHOCTH OT MEHEt SMeKTPOOTPHIATEABHOID
aroma K Doslee 3NeKTPOOTPHLATEAEHOMY NPHBOIAT K 0DPas0oBaHMI0 Ha aTOMaX Ya-
CTHYHEIX MOMOKHATENEHONO H OTPHIEATENEHOND 3apAI0E.

Monexyny MoXHO NpeIcTABATE B BHIE YACTHIIE C JIBYMH MPOTHBOTNQIGKHE-
MH 3APAIAME — NN,

IpH conEeHAR NBe NOMAPHEIC MOISKYIH OPHCHTHPYIOTCH B ITPOCTpaHCTBE
TaKkHM 0DpazoM, 49T0 NONOKMTENLHEIA 3apAa OOHONO OIS PACIIOIArAeTcH PH-
AIOM © OTPHIATENEHHEM 3APSEA0OM OPYTON0 AANGNS, MEXNY HHMH BOSHHEAST cHna
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YuyebHble nocobusa B ob6pasosaTtenbHOM npouecce MPOCBEIEHNE

OCHOBAHO B 1930

dPepepanbHbIK 3aKoH «O0 obpazoBaHMn», cT. 18:

4. OpraHusaumm, ocyuwecTenawowme obpasoBaTernbHyld AOEATENIbHOCTb MO MMEKLWWUM  roCydapCTBEHHYHO
akkpegmTauuto obpasoBaTtenbHbIM nporpaMmmMamMm HadvanbHoro obuwero, OCHOBHOro ooulero, cpegHero obuiero
obpasoBaHus, A4St UCNOMb30BaHUA NPU peann3aumn ykasaHHbIX obpasoBaTefibHbIX NPOrpamMm UCMOoNb3YHOT:

1) y4ebHUKN n paspaboTaHHble B KOMMIEKTE C HUMWN y4ebHble Nocobusi n3 ymucna Bxogsawmx B dpegepanbHbIn
nepeveHb y4ebHMKOB, AOMYLIEHHbIX K MCMOMNb30BaHUIO NpWU peann3aummn MMerLmnX rocyoqapCTBEHHYO0 akKkpeanuTaunio
obpasoBaTenbHbIX NPorpaMmM Ha4vanbHOro obLiero, OCHOBHOIO obLLEero, cpeaHero odLlero obpasoBaHus;

2) y4debHble nocobus, BbIMYLIEHHbIE OpraHn3aumaMmn, BXOOSWMMUM B MNEpPevYeHb OpraHu3auunin, ocyLlecTBNSHLWNX
BbIMyCK Yy4eOHbIX Mocobuin, KOTOpble MOryT [AOMOSHUTENbHO WCMOMb30BaTbCA MpU  peanu3aumum  UMerLnX
rocyaapCTBEHHYIO akkpeguTauuio obpasoBaTenbHbIX NporpamMm HadanbHoOro obuiero, oCHoBHOro obulero, cpegHero
obuero obpasoBaHus;

3) aneKkTpoHHble 0Opa3oBaTernbHbIE PECYPChl, BXOAsLINE B dheaeparnbHbIil NepedyeHb 3NeKTPOHHbIX 0bpasoBaTenbHbIX
pPEecypcoB, [OMYLUEHHbIX K WCMOMb30BaHUIO MpU peanusauun UMeKLLIMX FoCyAapCTBEHHYI aKKpeauTauuio
obpa3soBaTenbHbIX MporpaMm HavyanbHOro o6Llero, OCHOBHOro obLLero, cpeaHero oouero obpasoBaHus
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HeT Moero npeameTa

iy =] v' BO3MOXHOCTb nogobpaTb 3a4aHNA Pa3HOro

Mnasa 1. MepeoHayansHes A §1. NpeamMeT XUMKUKU. PONb XMMUK B S| Pabouas Tetpans OBHA CAIOMKHOCTU U A8 DA3HbBIX
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EpemuH B.B., fipo3aos A.A., JlyHuH B.B. HroChE e
COOTBETCTBYIOT
®roc 2021 YcnosHbie 0603HaveHuA
I,, o Epun A A T B 8 T ﬂﬁﬂ — 3HaeTe J1 BHI?
X M I/I I BB, Epoun. & A Jposn. BB @ — BOIIPOC 110 TEKCTY
X I/I M I/I ﬂ o — Ba)KHOE YTBePIKJeHHe

o — mpoOJIeMHBIN BOIIPOC
10* — zamaHuUda Ha cO0OPABUTENHHOCTD MU TPeOyIoIe 3HAHUA MaTepuasa,

BBIXOJAIIEr0 38 pAMKH yueOHUKA

— BajjaHusda, HanpaBJeHHBIE Ha () OPMUPOBaHUE IHNYHOCTHHIX KAUeCTB

3ajaHu A, HallpaBJeHHbIE HAa JOCTUKEHIE MeTalpeIMeTHBIX pPe3yJIbTa-
TOB

|
YPOBEHb

H BE
|

— B maparpade HCII0Ib30BaH TeKCT IPUIOKeHN 1

YyebHble nocobuma-y4ebHUKN NO coaepRaHuto

26
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YMK «Xumua. 8 — 9 Knaccbl. ba3osbiv ypoBeHb»
EpemuH B.B., ipo3pos. A.A., JIyHuH B.B.

3.

4.

6.
7*.

6430814
YPOBEHL

9.

10.

© AO «MznatensctBo «IIpocBeienue,

IlpounTaiite popmyas caegyomux semects: C (yroas, anmaa, rpa-
dur), Fe,0, (MarenTHbll xenesnak), Na,CO, (xarsnuauposannas
coga), KNO, (kanmiimaa cemntpa), H,0, (meporempg sogopoga),
KMnO,; (nepmanrasat kanus, unmm Mapradnoexa), H,S50; (cepnas
rncaora), NaCl (xnopug HaTpus, HiIn noeapeEHas cons), CaCO, (e,
mpamop, ussectHak). Kakie xuMuueckne s1eMeHTEL BXOAAT B COCTAB
rasporo semectea? [ocrapaiiTecs 3a00MHEUTE 3TH GOPMYIEL.

IlpuBeguTe NpIMepEl BELIECTE MOJEKYIAPHOIO H HEMOJEKYIAPHOrO
CTPOEHHA.

Hanumure xumuueckyo GopMyny IpHPOIHOTO TA3A METAHA, ECITH H3-
BECTHO, YTO B COCTAB €70 MOJEKYIEl BXOAUT OJHH ATOM YIJIEpOoaa 1 de-
TEIPE ATOMA BOZOPOIA.

Yro onncrisaer GopMyiia BeNeCTBA HEMOJIEKYIAPHOTO CTPOSHHA ?

IIFI'IBE',ILHTE NOpHMED HHAKOID IIpH OOBIYHBIX YVCIOBHAX BeIllleCTEA, B KO-
TOPOM HET MOJIEKYJI.

Hanumure xumuueckyn GopMyny MEHEDATA MATAXWTA, BHAH, UTO HA
JBA ATOMA MEIH B 3TOM COSIHHEHHH NPHXOIHTCHA OJHH ATOM YIVIEDOIA,
NATE ATOMOE KHCJIOPOLA I JBA ATOMA BOZOPOIA.

TlogymaiiTe 1 06 bACHHTE, IOYEMY 3ANAX CBOUCTBEH JHINL HEKOTODLIM
BEIECTBAM, COCTOAIIHM H3 MOJSKYI.

IlpegnonomxuTe, KAKNE U3 NEDEYHCIEHHEIX BEIECTE HMEIOT MOJIEKY-
JApHOE CTPOEHHE, 4 KaKHe — HeMOJIeKyIapHoe: a) Kucaopon; 6) soga;
B) caxap; r') AMIOMHHEHE; 1) MpaMop; e) yeceycHas kuciaora. Oreer obo-
CHYyiiTE.

Kaxoil coctas uMeer Boga? 3aBHCHT M OH OT crocoba eé momydeHusa ?
Tlouemy BOJA B3 BOZOIPOBOJHOTO KpPAHA, H3 KONOLUA M M3 MOpHA pas-
JIMYAETCH 0 BEKYCY?

2024

Hoa
EpeMeni

5

NPOCBEIIEHHNE

OCHOBAHO B 1930

m o= o = O

e

g

=i

a
Q0P OO0OOODOQCEO"S®

Puc. 11. Mogenn aTomMor
PAZHLIN BHOOE
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YMK «Xumuna. 8 — 9 Knaccbl. bazoBbiv ypoBeHb»

EpemuH B.B., fipo3gos A.A., JlyHuH B.B.

B opranHzme ueloBeKA XWMHYECKHE SJeMEHTHl TAKIKe
pacnpefeieHsl OYeHEL HEPABHOMEDHO: J0JH YeTHIPEX H3
HHX — BOJIOPOJia, KHCI0pO/a, YTIepoJa H A30Ta — COCTARIA-
eT npuMepHo 98%: Macchl yenoeedeckoro Tesna (puc. 14).

Azor b, 0% Henezo,
Bozopon 9,9% I Mapraner,
Vrnepon 20,7%

Gop, Meqs,
rODANET,

nog, Dpon,

st

Oeransasie
snemerTr 0,1 %

Kncropog 62,4%

Puc. 13. PacopocTpaséHBEOCTE Puc. 14. Cogepicande X AMEYRACKHK
XHMHUSCKHK JIeMOHTOR B 30MHOH  JJeMOHTOR B OPTaHHIMe UeI0BeKa
HOope (B MACCOBLIX IPOIeHTax ) (B MACCOBRIX MPOIEHTAX )

© AO «MznatenbctBo «lIpocsemenuey, 2024

5

INPOCBEILEHHUE
CIEMA 2 KIACCHOMHAIIMA BEINECTE
I < e
Paznensane cMecei
v | 4 ) 4
‘ OnnopoLHse Heogsoposae
B CMECH CMECH
BEIGETIRR
[XENMIIeCERS
e ¥ .
Heoprannusck e OprandYeckue
CORTHHEHM COENMHeHHS
Heoprapsyecsne semecrsa
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YMK «Xumusa. 8 — 9 Knaccbl. bazoBbiv ypoBeHb» )

NPOCBEIIEHHNE

EpemuH B.B., ipo3pos. A.A., JIyHuH B.B.

NomoHocoe Muxaun Bacunweeuy
(1711—1765)

D FeS Bonueni pyccrmd yudHef., CHIE ADXAHTEARCKOTD KDeCTLAHHHSA- TOMODA.
Yummca e Mockee, sarem B lepmasmn. OH cURTAL, UTO TEAA COCTOAT H2 + KOD-

K bt OVCEYIs (MOJSKYI) — MeALUAHIITAX YACTHI, HMOIIIHX Boc H 00IaAganIIHy

e AN .\\.";\ : — BCEMH CBOMCTBAMH BeIIECTBA, 4 «KODIVCKYJILI COCTOAT HI «NIEMOHTOBs
_.-§ (aromor). JloMoHEOCOR ChODPMYTHPOBAT IaK0H cOXpaHeHHA MaTepHH (1758):

A .ai:‘- «Bce mepemeHLI, B HATVpe CAYVYAKIHECH, TAKOMO CYTL COCTOHHHA, YTO

CHOJALKO Yero v OQHOTO TeJa OTHHMETCH, CTOILED OPHCOBOKYIHTCH K ADYTO-
my. Tak, exxens rme yOVIET HeCKONEKO MATODHH, TO VMHOMHTCH B JDYTOM
mecTe...» A, C. [lymrne, cofHpaRIIAA MATEDHATE E GHOTpAQHE Y48HOTO,
a) 6) a) OHCAN, UYTO ¥ Hero OLLT HeImpOCTOH XapakTep: «C HEM INVTHTE OLLTO HAKJIAMN-

" - ¢ . mo. On Beage OLLT TOT Me: JOMA, [OE BCE £0 JOMOYANNLI TPEISTATH; BO JBOD-
Puc. 22. BzaumoaeicTeHe KeJleaa ¢ cepoi: @ — NOPOUIOK eseaa; 6 — MOPOUIoK fe, MO OB NEDAN 88 VITH MANCEHE: B AKajEMEH,

Cepkl; 6 — OPOAVKT PeAKIHHN — CYALMHI Xene3a Ifle He CMETH NPH HEM OHEHYThs. JIOMOHOCOR
coaJAT NepEyl B PoccHE XHMHYECHYID Jadopa-
'OPHI0, EBEN B XHMHK KOTHYeCTBeHELE MeTOILL
[CCASOBAHHS, paspaloTAl MeTo[ MOTydYeHHS
IEMPOIPAMHOTD CTERIA (CMAILTLI), KOTOpOE HC-
IVILZOBAT A8 coagaHRs mozanke. [lo caopam

Iymenma, «HCTODHE, DATOD, MOXAHHE, X HMHK,
== [HHEDANOr, XVIOMKHHE H CTHXOTHEOpEIN, OH BCd
f | 22,4 1 22,4 1 224 1 ICORTAT H Beé npoHEks. [lo BEANBAaTHBE
18 sz 7 : d. B. Jlomonocora B 1755 r. owun oteprr Mo
(18 1) (32T) (21) (16 1) 'HOBCHHH YHHBEDCHTET, KOTODEIH TemepE: HOCHT
- TO HMA.
-
1,0 0, H, CH,

Pue. 23. [Tamareax M. B. Jlomozocory oromo
roapHors agaEaa MIY

Puc. 60. 00LEMLI BeIIeCTE KOMHYecTEOM 1 MOE
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OcHoBHOe 0buee obpa3oBaHue. ba3oBbi YPOBEHD. m
NEPEPABOTAHHbBIE YYEBHbIE MOCOBUA = YYEBHUKU MPOCBEIEHUE

HHHHHHHHHHHHH

COOTBETCTBYHOT
®roc 2021

I'. E. Pyaantuc
@®. . PenbaAMaH -




NMPO®HABUTALNA B PAMKAX NMPEOAMETA «XUMMUA» 47

NPOCBEIIEHHNE

YuyebHo-meToamnuyeckoe obecneueHus yrnybnéHHoro nsyuyeHma xummn. 000

DY n 30VI

YuyebHoe
nocobue K
yuebHUKyY

EpemuH B.B., ipo3gos A.A., JlyHuH B.B.,

nopa pea. akagemuka PAH Kaambikosa C.H.

/ ANnAa NCnoab3oBaHMUA B K1aCCaxX U WKOAAX C YFHY6I1éHHbIM Msyqumem

npeAMeTOB eCTeCTBEHHO-HAYYHOTO LIMKAA,
PEA y 4 ¢* ANA UCnosib30BaHUA B KN1aCCaX U WWKOJ1aX C

*  HanucaH npenogasaTeNaMM XMMUYECKoro dakyasteta MY .

M. M. B. JIoMOHOCOBA yl'l'|Y6f|eHHb|M n3ydyeHmem npeametoB eCcteCtBeHHO-

*  COOTBETCTBME COBPEMEHHOMY COCTOAHWMIO HAayKM, BbICOKMI HayuYHblii Hay4HOTO UKKAa,

YPOBEHD, ® M36bITOYHOE KO/IMYECTBO Pa3HOYpPOBHEBbLIX 3aﬂ,aHMﬁ,

*  JOCTYMHOCTb M HAaINAAHOCTb U3NIOXEHWNA MaTepUuana, * npaKTU4YecKas HanpaBJAEHHOCTb Kypca,

° N30bITOYHOE KO/IMYECTBO Pa3HOYypOBHEBDLIX 3aﬂ|aHMﬁ, ° YHUKaNbHaA aBTOPCKaA MeTogmKa

*  6ONbLWIOe  KOAWYECTBO  WAIOCTPALMI,  SKCNEPUMEHTOB U k /
K 3aHMMaTe/IbHbIX OMbITOB. /

31



YuyebHUKM U nocobua no xumuun. basosbin N yrnybnéHHbIN YPOBHMU (!

NPOCBEIIEHHNE

OCHOBAHO B 1930

» 3a4a4HUK COAEPKUT BobLIOE YNCO 33434, BONPOCOB U ynpakHeHn. MaTepuan HanpaBaeH Ha 3akpensieHune

3HAaHWIN, MOBTOPEHUE BAXKHENLLNX TEM KYPCa XUMUN OCHOBHOM LLKO/Ibl U MOAYYEHUE HOBbIX 3HAHMWM.
» COOpPHWK BKJIIOYAET KaK TUMOBbIE KayeCTBEHHble M pacyéTHble 3aaaun (1-i ypoBeHb), TaK M 334a4M MOBbILLEHHOM

CNOXKHOCTU (2-1 YPOBEHD).
» B cObOpHMKe NnpuBeaEeHbl aITOPUTMbI PeLEHMA 33434, @ TaKXKe JaHbl OTBETbl KO BCEM PACYETHbIM 3a4aHUAM

Copepxanune Tema 9. NMEKTPOSNIMTUYECKAS nuccouMAum.
MOHHBIE PEAKLIMM B PACTBOPAX .....covvviniminnnnns eeeesesesessessenses 149
B. B. Epemux 0.1, DNEETPOMHTED evenniunnniemsnsssnssnsnssssmsssssssssmmnssssassssssnssnmnsssssss 140
Ei A. B TTPRIHEIORHE covenieiinis et cstissb s s 3 0.2, KHCHOTHOCTE CIEMEL . enoemeueeansmseannnsnsnnnmassmmsmssssnsn e mnnnnnnn 157
i 0.3.H i 61
Tema 1. OCHOBHBIE MOHATUS XUMMM ..o B -3. HomHite pearipuu  PAcTIOPAX. THADONES COBEH <oocovvverrsvecsunees 1

1.1. Bomeerna u Mx npenpaienus .. 5 Tema 10. OKMCNMUTENEHO-BOCCTAHOBMTENBHEIE PEAKLIMM ....... 175
1.2, XeMH9ecKkHe 2J1eMeHTEL. A-rm(u H MONeKYIL 10 10.1. ORMCAMTENH B BOCCTAHOBHTEAM ..ovvverssassssrssnsmmssssssnnssssasssnnss 175
1.3, Xamumeckne QopMy e, BaleRTHOCTE ........ 14 10.2. Cocrapnende ypaBHeHHH OKHCTHTENEHO-
1.4, YPARHEHHE PRARITHH .ooreiraemen s reiseasomsssssnssssrressssnsssssssns 19 BOCCTAHOBRHTENEHEIX DEAKITHH .« ..evinoen e e en e amasnnemnssnsneenamansnenns 183
Tﬁm 2 KoanEmEHHHE CODTHDUJEH““ B KHMHH 10.3. QJHBKTPCI.I'III:] H HCTOUHHEHN TOKS .orvrrmmsrsssrsnsrsnsmssnssnrsnsnnnan : ..... 193
{ocHoBm xMMUMEecko# cTexnomMeTRIM) .....eeeeen. [ Tema 11. TEOPETMMECKOE ONMUCAHME XMMHYECKMX PEAKLIMM ....197
2.1. Konuqecrso BemecTsBa. ........ St | 11.1. Tennonule 3HHEETE XEMEAYECKHAX DEAKITHE .ouvveeeniesunnnssnnsssnns 197
GAOHHMK 2.2, Xamugeckre GopMyIE Hpacqe'l'u T - - 11.2. X¥MHUECKOE DABHOBEEHE oouereeeereeneensessssnssmsmsssssnessossassnnsss 205

2.3. PacuéTr 0 YPARHEHHAM Peakiini 11.3. CROPOCTE XHMHEYECK X DEARITAH . eoivereseeescneanemesesonessanan 211

9 oS Qe bAe MAGH, BAKOT AROTAADO .- Tema 12. TANIOTEHbI -....oroooooeee .. e 218
8_ KAOCCb' Tema 3. BOZAYX. KMCIOPO ...eoveeeeeeeeeresereennsseseennassssnennmnnes . Tema 13.CEPA ... ccrri s ssss s rss s s s s s e s s smsmnns s smnn s snnne 227
Tema 14. ABOT. @OCDOP ... eeaaan 235

Tema 4. BOJOPOA. KHCNOTHL. COJIM........ccciiviininssmiiciaianns. T8

I Y 235
Tema 5. BOJIA. PACTBOPBI .....oooveciissir e 86 14.2. lbocl;pop ......................................................................... 243
5.1. Bona . . SRS - -
5.9, P“mopu ps_c.l,lmpmmm,I= o T gm Tema 15. YITIEPOI. KPEMHMHM ..o e e e e s nmn s 249
5.3. Macconas 1ons pacTROPEHHOTO nprr[pom prmnarm[pam _____ a1 B T T 249
A4, TIPArOTORNENHE PACTBOPOR «.oceveeiees i saeeraarensmeeesamess s sasesanes 94 15.2. KPEMBHE vveerressoneesresssnessmssrssssssrssssssnsssrssssssrsssssssnssnans 256
5.5. Monsipuas KOHUCHTPANKS. ........--- e 08 Tesa 16. METAJUTB TAIABHBIX MOAMPYII ...o..eoeeeeeee e 261
Tema 6. OCHOBHBIE KJIACCBlI HEOPTAHMYECKWUX BEU-IECTB 16.1. Merananl I8 IIIDYII «ovveeeeeeeieiaesssssseesaseassnssssssneaassnseanss 261
M MX BIAMMOUGBAZD ..c.oviinimiiiiiiiiininirisisisisiiessssssssnsassssssssnses 101 16, 2. ATTHOMBEERIE «eenseseeeeesnssmssssnsemsssssssessssnesseosensnress s s enssomns 260
Tema 7. CTPOEHWUE ATOMA M NEPUOOMYECKMIA 3AKOH .............. 108 Tema 17. XENE30 KAK npmcmnursnb nEllexonHux
7.1. fapo aroma. HooTOMEL ...ooeeneeneeeinnenns . 108 METAJITORB ... iiiiece s s s s s e s s ams s s sssa s se s smm s s snsann 276
§-B DuekTp oA KORDUIY AT aToMa e Tema 18. HAYANIbHBIE CBELEHMS OB OPTAHMYECKMX
+&+ LEPHOIHTHOCTE CRBOHCTR A/EMEHTOR . - BELLIECTBAX .....cceeeerrnnmneeeaessenssssenmssssnssssssssnsnnsesssssnnsnsassasssnnsnn 282
Tema 8. XMMWUYECKAA CBA3b M CTPOEHWE BELLIECTBA .........ccevvvne 125 18.1. OCHOBHEIS IOHATH OPTANNTECKOR XHMBH «..nvveeeeeeeeeneeernseeanns 289
8.1. Buger xpmaveckoi crasn. KoranenTnas crasn 18.2, VINOBOMOPOMEL eerereeusnnsmsnsansressssnnsnsssssns assssssnssnsnsssnsssann 289
g;é :];Aﬁaxmpnwaxn ............................................................... }33 18.3. KrcaoponcoiepraliAe OPTaHATECKHS BEIIECTEA «ovvrvrereremreseens 205 2
BHTHOCTE H CTREICHL ORHCASHHAS ........ e
2.3, Monuas ceasn, MeTaLiHieckas cosan. Cmmme Tema 19. KOMEMHMPOBAHHBIE 3AJLAYM .........oooeveeeeeecemnennnnns 302

TREDITEIN BEIITECTE oo vrvnsensassnnsnssssesssnssssnssnsssssesssssnssesnssosnnsesssssasen 141 OrBeThl B YRASAHHH K DEIICHEIN BALAY o v e e recnmmmmmnmnssnns s mnen e 310




Xumunsa. J1abopaTopHbIN NPAKTUKYM %

FOTOBUTCA K BbIMYCKY

HOBHHEA

5A30BbIA
W YEAYENEHHbIA

E; yPOBEHb

(@
XUMNA

NAEOPATOPHBIN
MPAKTUKYM

+ @ LWMDPOBOE
AONOSHEHMUE
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ITPOCBEIIEHUE

Cootsetcrtaytor PrOC 000 u PPN 000

NabopaTopHble U npaKkTUYecKue pabotbl ana
6a3oBoro 1 yrnybnéHHOro nsyyeHua npegmeTos

Bknawouatot QR-Koa ana aocryna K
3 umMdpposomy A0ONOSIHEHUIO

BugeoaemoHcTpaummn xoaa nabopaTopHbIX U

4 npakTuyeckux pabort Ha cosBpemeHHOM 060pya0BaHUMU

MHTerpupoBaHHbINA nogxoa K popMupoBaHUIO e4UHOMN KapTUHDI
MUpa cpeacTBaMU NpPegMeTOB eCTECTBEHHO-HAYUYHOro LUMKAa



Cepua «BHeypoyHasa OoeATenbHOCTb» 5

B. B. Epemun
@ A.A. Apo3pos
A. W. EBciokoB

IKCNEPUMEHTDI
U3AAAHUNA

BHEYPOYHAS ’

LESTENBHOCTb
HEOBLIYYHAS XMMMUA. '

> B nocobue BK/1HOYEHDbI

pa3Hoobpas3Hble XUMUNYECKUE
3KCMEPUMEHTDI,
WNNIOCTPUPOBAHHbIE  KPACOYHbIMMU
doTorpadpuamu.

» [JaHHoe nocobue peKkomeHOoBaHO

Ans opraHu3aumnm
3KCNepMMeHTanbHON pPaboTbl Ha
YPOKe, a TaKXKe AnA BHEYpPO4HOM
NesTeNbHOCTH B XMMMYECKOM
KPY*KKe NnNu B LeHTpax
IOMOJIHUTENbHOTO 06pPa3oBaHMA

NPOCBEIIEHHNE

OCHOBAHO B 1930

ATPETATHBIE COCTOSIHMA

oooooooooooooooooooooooooooooooooooooo

O ]1'\&

ITomecTuTe B npobHpKy HeGONLIION Kycouek napagmua,
AKKYPATHO HarpelTe NPOGHPKY B IJIAMEHH CIIMPTOBKH.

o Kakou npouecc Bbi Habniogaete?
JlaiiTe MpOGMPKE OCTHITE.
o Kakue usmenenus npousownu? Yro sa npouecc sbi Habnioganu?

IomecTHTe NPOOGUPKY € TBEPALIM
napaHHOM B cTaKaH ¢ ropsiueif Bo-
JIOM HA HECKOJNLKO MUHYT.

Ha ocnopanumn Bammx mabiiofe-
HUH PpacnojyioXkuTe B NOps/iKe
BOZpacTaHus cliejlyloliue BeJHuH-
Hbl: TeMIileparypa KHMIeHUs BOJbI,
TeMiepaTypa KWlleHHs napadu-
Ha, TeMIepaTypa njaBieHusl BOJIbI,
TeMIepaTypa IUIaBJIeHMs Iapa-
(puHa.




Cepusa «BHeypoyHasa oeATeNnbHOCTb» i

NPOCBEIIEHHNE

OCHOBAHO B 1930

» B KHUre mHoro MHTEPECHbLIX U AOCTOBEPHbIX d)al-(TOB, d TaKXe BOMNpocoB U 3a,£|,aHm‘/'|, KOTOpPble MO3BONAT
NMOHATbL CYTb NPOBOAMMbBIX OMbITOB.

5) snas nmgu, wro... () nonvuacn Y

& Mnorwe Teepabie BElWECTBA, HANPHMER MEN, NPH HarpeBaHk :
Pa3nNaraioTCA, He AOCTMIHYE CTARLMM NNABNSHMA. a MoMHO NK NNaBNeHME NbAE MK KHNEHWE BOAbI CHMTaTh

- YHCTO (DHIHYECKMMH ABNEHHAMM]
& B reeppom cocToaHMm, HANPOTHE, M3BECTHLI BCE BELWECTEA, KPOME ¢

renus, KoTopbi obnagaeT yHUKaNbHLIM CBOMCTBOM — CBEpXTEKY-

YECTBIO. |BERABIM MENHM MOMHO NONYYHTE TONBKS NPH NOBLILLEH- a Hak smeHseTcs 3Heprua BeulecTsa — yBenuuMBaeTCs
L MMM YMEHBLLAETCH — MPM MCMyCKaHuM caeTal
¥ Temnepatypa xunenus BOfb! NOHMMKAETCA NPH NOHMIKEHUM [ABNE- :
HMA, MO3TOMY Ha BepLuMHe Jeepecta soga wunuT npu 69 “C u B Hew e MHOTHE XHMMUYECKHE PeaKLyM NPOMCXOAAT NOM, ABHCTBMEM CBETA.
HEMEL3IA CRAPHTE AHUA. A MOMET MM PEaHLMA NPOMCXOOMTE NOL AEMCTEHEM IBYHKAE MITM
yneTpassykal

Y MHOMMX XMMMYECKMX DEEHLMH ECTh XAPaKTEPHLIE MPHIHAKM,

L E MOMHO YBHAETE. A MOMHO NH =yCNbILATES ro-HHb
AOAYMAEM M MOCHUTAEM i T Hx ye _:"":' il «ycnelluaTe» kawy yae
— XHMMYECKYHD pearLmio!

B ogHom kyEuueckom HaHOMETpe MMAKOW BOAbI HaxoguTca 33 mo-

nexkynel. OusHute pasmep monexkynel Bogel. Hro mbl B gaHHom cny-
yae NOHHMAaEM Mof, pasmepom?!
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0. CmupHoBa

A. CmupHos
UCCNEAOBATENIbCKME
U NPOEKTHBLIE PABOTbDI
no XuMmum

BHEYPOYHAS .

AEATENIbHOCTb

Cepusa «BHeypouHas AeATeNbLHOCTbLY <)

NPOCBEIIEHHNE

Moayne

1

Mccneqoeanne » NpoeKTHpoBaHWe.
CxoAcTEBO M paznuuuns

Hecaemonamme — ACATCALAOCTE, HANPARNCHIAT Ha DOTYVIeaHe HOBLIX SHAHER, KOoTO-
pad CONpOBONCRETCH NPHMoHEHHEN ONPeIeléHHEY CPRNCTE (B HAYES OHH HIBOCTHR
HAH METOJkl B MeTOANKH), CEAZAHHHX ¢ HalIHJeHNeM, SKCIEDHMEETHDOEARNEM, AHA-
THAOM W T. JI.

]I])O-ﬂﬂ'l])me —  NeATeTRH0CTE, HATDARNCHNAS Ha BRUOIRTeIHe BeolXo M ocTa
H COANAHRE HOBWX OFEEHTOB H HABASHHA OKPYHAKMETND MHDA, OTAHYHEIX 00 CHOHM
cEOHCTEANM OT HM3BeCTHHX. Hanpasep, cosgaHEHe HOBOMD CAMOAETE — 2T0 DPOSETH-
posanne. B npoerTe offssrensro sagamTea TpelyeMmule XApPARTEDHOTHRH TODO, 970
coafadTed (108 CAMONBTA: CROPOCTE, NONCANAS HAMDYIRA, BEICOTA MONLEMA, TANLHOCTE
moiEra | 7. 0.).

1. IlpoumTaiime HAZBEAHAA TEM MEGIEEEX pabor. OrwmeTsTe, KAKHe TEME ARTHETCHE

AOCASIORATETRCKAMHE, 8 RAKHe NpoOeKTHREMH.
N m/m Tema lpoerT Hewueponanme
1 XuMEuecEHl AHATHE BOJE B ITHOME
2 Haygerne XHMAYECKOND COCTARA ped-
HOR Dok

a CoalaHHe YCTAHOBERH ANA (WIETPORA-
HHA BOJE B TOACBLE VCIOBHAK

4 Kagecreo Gy TRIApOBARAEOH NETHEROH
BOE

1 Pazpafores MeTOIHEH OUpEieTeHHs
TAMENHE METANNOE B MPYHTORKEX BO-
Aax

i3 Boga — oOCHOBA HHZHH

2, HKaxkas TeMA DOKAIANACE BaMm HapMmenee mAEGopMaTHeEcf? [Houwemy? OrTeer 3a-
MHIMHATE.

3. Ilpagymafime B SADHMETE 5 BOSMOKHLX TeM mecasgosaHull Bog-
HEHX OFREETOE H 5 TeM OpOSETOR, CERZSHHNX ¢ Bogoi. (Crosien «Bepao/Hesepaos
OCTABETE OYCTHM A8 ERNOTHEHRA Zafanma 7.)

Tema Bepao/ Tema
HOC N0 AR Hewepro MpoekTa

Bepao,
Hegepao

4. BubcpaTe oAy B DPOCKTHHX TeM H JAOKAKHTE, 970 0HA SBASCTCH OPOCKTEOR.




Cepusa «lMpodunbHan wkona»
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NPOCBEIIEHHNE

OCHOBAHO B 1930

Nocobune pa3paboTaHO ANA MCNOMAb30OBAHUA YYaLLMMMUCS

10—11 KnaccoB Npu OCBOEHUU Kypca «NHANBMAYANbHbIN

NpoeKT», KoTopbin npeaycmoTpeH PIroOC cpeaHero obuiero
E obpa3oBaHuA

Q B nocobun pacckasaHO O TOM, YTO TaKoe NPOeKTUPOBaHMeE
M YeM OHO OTIMYaeTca OT APYrUX TUMNOB AeATEe/NbHOCTH,
PaCCMOTPEHbI Pa3Hble 3Tanbl MPOEKTUPOBAHUS;

WHAWBUAYANBHLIA

Pa3zbupalotca npumepbl MNPOEKTOB: COBPEMEHHbIX U
pa3paboTaHHbIX B NPOLLU/IOM, peasin3oBaHHbIX
npodeccMoHanammM U LIKOAbHUKAMM,  JIOKaJIbHbIX,
pPervoHanbHbIX, 0bLLeHaULMOHaNbHbIX N I106aNbHbIX;

Mocne  nNpoxoXAaeHWA  Kypca  yyalumecs  noayyat
HeobxoAMMble  HaBblKM  MPOEKTHOW  AeATeNbHOCTH,
OB/1Ia4e0T MeTodaMuM MOUCKa, aHaAM3a U UCNOIb30BaHUA
Hay4yHOW MHbopmaummn, cmoryt nybanMyHo wm3naraTb
pe3ynbTaTbl CBOEN paboTbl.

Pe3ynbTaTOM OCBOEHMUA Kypca ABNAETCA BbIMOJHEHME

KaXXAbIM BblIMYCKHUKOM U1

Komy appecoeaH ator kypc. Hactosawee nocobue paspabotaHo
OnA MCNONb30BaHWA yHawumnuca 10—11 knaccoB npW OGBOEBHWMW Kypca
«MHOMBUOYANLHBIM NPOEKT=, KOTOPLIA NpepycMoTpeH @enepansHbIM ro-
CYOApCTBEHHLIM CTaHgapTom cpegHsero obwero obpazoeadus. Ha npo-
xoxpeHwe kypca eugeneHo 70 4. MNporpammy Kypca MOXHO OCBOMTE 3a
OOWH MNK OBa roga (3a gBa unn ogMH 4ac B Hegenwo). He wokmoqaet-
cA opMaT NPOEKTHLIX CECCHIA, NPOBOOMMBIX METOAOM NOTPYXEHWS He-
CKOMBKO paz B TedeHwe roga. JT0 nocobwe npegHasHadeHo Ansa crap-
LEKNACCHWKOE, HE MMEIoWWX BONLWOro ONbLITA NPOEKTHOW WKW UMccne-
[OBaTENLCKOR peaTensHocTH. OOHAako OTAEnbHLIE TEML GYOYT NONE3HbI
1M Tem, KTo yxe npobosan CBOW CWNbl B Ka4ecTBe WCCNenoBarens mnu
NPOEKTaHTA, KOHCTPYKTOPa Mnu u3obpertarens.

Yemy noceAwEH 3TOT Kypc. B nocobum pacckazaHo o TOM, 4TO
TAKOE MNPOEKTUPOBAHWE W YEM OHO OTMHAETCHA OT APYruxX TWMNOB OEs-
TENLHOCTHM (MCCNenoBaHWe, KOHCTPYWPOBAHWE, NAAaHWPOBaHWe, 3nucTe-
MUYECKAA pazeegka v gp.). Kpome atoro, paccMOTPeHLl Pa3Hble 3Tankl
NPOEKTMPOEaHWA (BbABMXEHWE WaeW, pa3paboTka 3ameicna, peanuaa-
LuuA NpoekTa, pednekcua) n padnuyHbIe BMObl NPOEKTOE (TEXHUYECKWNA,
COUMANEHBIA, IKOHOMWYECKWA, yNpaBfeH4YecKWA, BOMOHTEPCKMA K Op.).
PaabupaoTca npMMepsl NPOEKTOB: COBPEMEHHBIX W pPa3paboTaHHbIX B
NPOLNOM, PEeann30BaHHbiXx NpogeccroHanamn W WKONbHWKaMK, no-
KanbHbIX, PEMMOHANLHLIX, O0WEHAUWMOHANbHbIX M MoGanbHbIX.

Kakoit peaynstat Gyaer nony4eH. [ocne nNpoxoxXOeHWsA Kypca Bbl
nony4uTe HeobXOOoMMLIE HABLIKKM MPOEKTHOA AEATENLHOCTW, OBNagecTe
METOOAMM MOWCKA, aHANM33a W WUCNONL3OBAHWA HAy4HOR WHhOPMAaLWK,
CcMOXeTe nyGnu4HO WINArate pe3yneETaTel cBoel paboTel. BoamoxHo,
pabota Hag NPOEKTOM MOMOXET Bam ONPefenuTbcs ¢ BeiBopom npo-
deccun.

Ctpykrypa nocobua. MNpeonaraemuiit marepuan oGbeavHEH B He-
CKONbKO mMoaynei. Kaxaosil Moaoyns COCTOWT W3 pa3fenos, NOCEALLEHHLIX
3HAYUMBIM 3NEMEHTAM NPOEKTHOW ASATENEHOCTW. BonblWWHCTBO paszpe-
NOB COOEPXMT TEKCTOBLIA Marepuan, nocne KoToporo cgopmynnposaHsbl
3a0aHWA 018 CAMOCTORTENBHOMO BLINONHEHWA. 3a0aHWA MOryT ObITh Kak
TPEHMPOBO4YHLIMMW, TAK W NMOWMCKOBO-TEOPYECKMMMW, TPEBYIOWMMK MLICIK-
TENLHONR NpopaboTkKM M O4eHb HAcTo OBCYXAEHWS C OOHOKIACCHUMKAMMA
N 4NEHaMKM NMPOEKTHOR KOMaHOb.

MNocobBwe 3anymMmelBANOCE KAk HABWMATOP AN NPOABMKEHWA OT OQHOMD
COOEPHATENLHONO «OCTPOBKA» K gpyromy. Tem He meHee xop paboTsl




<DI1$/. MpunoxeHue 1 g

NPOCBEIIEHHNE

HHHHHHHHHHHHH

YyebHUKHN, ncnonb3yembie A8 peanmnlaumm 4act OCHOBHOM 06pa3oBaTe/IbHOM MPOrPamMmbl,
dbopmmpyemon ydacTHUMKamm obpasoBaTe/IbHbIX OTHOLWEHUNI

Oxonorus. UHAMBUAYanbHBIN MPOEKT. [TonoBkoBa M. B.. Hocos A. B.,
2132211 AKTyanpHas 9KOJIOT . [Tonmorkona T. B., Maiicak M. B.
* B yyebHMKe paccmOTpeHbl pasHble 3Tanbl NPOEKTUPOBAHMA U Pa3/INYHble
BUAbl  MPOEKTOB  (TeXHMYECKUM,  COUMANbHbIA,  IKOHOMMUYECKUN,
RTE ynpasneH4YeCcKnin, BONOHTEPCKUN U Ap.);

I

* CopepaHue HanpasaeHO Ha PpOPMUPOBAHUE 3SKOJIOTMYECKOro CO3HaHWUA
CTapLUEKNACCHMKOB, Pa3BUTUE YMEHMA pelaTb pa3HodopmaTHble 3a4auM,
CaMOCTOAITE/IbHO MbICNUTb, COBNOAATL HOPMbI 3KOJIOTMYECKOM KYNbTYpbl U
3TUKMU;

* B KauecTBe KelcoB aHA/N3UPYHOTCA NPUMEPDLI PeasibHbIX NPOEKTOB, ocoboe
BHUMaHWE yaeneHo aKTyaibHbIM 3KONOrMYECKUM NMPOEKTaM;

* [locne NPOXOXAEHMA Kypca ydyawumeca noay4yaT HeobXoAMMble HaBbIKM
NPOEKTHON [AeATeNIbHOCTU, OBNAAET MEeTOAaMM TMOWUCKa, aHaaM3a MU
MCNONb30BaHUA HAy4yHOU MHPopmauuKM, cmoryT nybanyHo wm3naraTb

pe3ynbTaTbl cBOeN paboTbl, NPOABNAATL AKTUBHYIO KU3HEHHYIO MO3ULMIO U
[lo 25 ceHTAbpA 2025 roaa 9KO0/10TMYEeCKYI0 OTBETCTBEHHOCTb. 38




LincdbpoBoun obpaszoBaTenbHbIU cepBUC «JlabopaTopma NnpoeKkToB» (!

NPOCBEIIEHHNE

OCHOBAHO B 1930

M Na6oparopus «» OxBaT Bcex cTyneHeMm obpasoBaHUA, KOTOpble
N rposiTos npeacTasaeHbl rpynnamu ( 5-6, 7-9, 10-11 knaccbi)
YpOBHM CAOXKHOCTHU s ConpoBo)aeHue obyyawowmMmM  NOACKa3KaMy,

KOTOpble B COBOKYMHOCTM COCTaBAAOT 0byyarowni
« - JlabopaTopus aropum
I'IpOGKTOB % CopepskaHue, wWwabnoHbl, Tembl pa3paboTaHbl

KBaJ'Il/ICI)VILI,VIpOBaHHbIMVI cneynainCtamm - nNpoxoaAat

\J/ 7

- Tema 1 npo6nema ConpoeoXaeHue NpoeKTHON AEATENbHOCTH 3KCNEePTHYHO OUEHKY, YTO rapaHTUPYET UX Ka4eCTBO
- KOHCTPYKTOpP
LWKONMbHUKOB 5-11 KnaccoB
.’113535:;‘;9““ Karanor npoektos a 5 Mapua MuxaiinosHa ﬂ;ggﬁ:ggp““ KaTanor nposkroe ; 5 b

KaTtanor nPoeKToB

& MpoussoncTEEHHKbII % Teopuecxuit ApTopel - Pasymosckas W.B., k.¢d.-M.H., 0.x.H., npodeccop MINTY

LiBeT oparoueHHbIX KaMHel

2, Bazossiii 7-9 @© Huzkan Hﬂ ECTECTBEHHOHAYUHbIE NPeMeThl E He sriGpaHo CEPOCHTL GUNLTPE! htt ps ://hW. |ecta . ru/

MoHapo6aTca 3HaHWA No npeoMmeTam:

PU3NKa, eECTECTBO3HAHWE, TEXHONOMMA, XMMKWUA

¢
L2
&

9Tan NnaHupoBaHUa 1 paboTkl ¢ UHOpMaLnei

Mpo6nema

[paroyeHHsle KaMHW MMEIOT CaMbliA Pa3HEIN LBST: KPSCHEIW, 3en8HEIA, Benkli, cMHWA, duoneToeklil. OT uero oH 3aemcKuT? Ecnu

TONBKO OT XMMUYECKOro cocTaBa, TO NoYeMy anMasel GelBawT npospaJdele, WENThIE, I'Oﬂyﬁble, pO3OEH:IE,‘? CrasbleaeTcs nu uBeT Ha

ApYrux ¢UaMyeckKMx CBONCTEaX AParoueHHblX KaMHeR? Ha 3T Bonpock! Mbl NOCTapanvck OTBETUTE B HaLLEM NPOeKTe.

Mocworpers - Mocworpers 5


https://hw.lecta.ru/

MNopgaep>Xka NpoPusibHOro obyvyeHns u
npo¢geccrmoHasibHOro camoonpegeneHus
CTapLueK/1acCHUKOB

DHUIUYECKAS

MHAMBUAYANBHLIA
NPOEKY

SAEPHAR
DUINKA

MATEMATHYECKOE
MOAENINPOBAHME

NPUKNALOHASR
MEXANMKA

CBOPHMK 3AAAN
W YNPAXHEHWA
AAS UHXEHEPHBIX KAACCOB

T'omosoe pewenue 0na opzanuszayuu 6HeypPOUHOL :
oesamenbHoCmu 6 00U eo0pa306amenbHbIX OP2AHUIAUUAX . CHORHME Sanai W

KAACCOB |
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MHauBuayanbHbiv npoeKT. LLar B npodeccuto. bazosbin
yposeHb. M.B. NonoBkoBa, A.B. Hocos, T.B. lNonoBkoBa

(COO, yuebHuk CI10)

MHauBuayanbHbiv npoeKT. LLar B npodeccuto. basosbin
ypoBseHb. MpakTukym. E.E. LLlectepHuHos (COO, yyebHoe

noco6ue ClO)

] M8 NONOBXORA Lo e
A 8. HOCO8
SN

.
MHAUBUAVAJIbHBIN

NMPOEKT

LIAT B MPO®ECCUID

_! yuEssnK | o
E. E WECTEPHUHOB m

WHAUBUAYANbHbIN
NPOEKT

LLIAT B MPO®ECCUH

NPAKTUKYM

2L |
. = 5

Ay

© AO «MznatenbctBo «lIpocsemenuey, 2024
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NPOCBEIIEHHNE

OCHOBAHO B 1930

Y4ebHbI KOMNIEKT FOTOBUT YYaLLMXCA K BbINONHEHUIO
WHANBUAYANbHOIO NPOEKTA.

B yuebHMKe paccMoTpeHbl pasHble 3Tanbl NPOEKTUPOBAHMUA
(BbloBUMMKEHME MAeWn, pa3paboTKa 3ambicna, peannsauma NPoekKTa,
pednekcuns) n pasnnyHble BUAbI MPOEKTOB (TEXHUYECKUN,
COLMANBbHbBIN, SKOHOMWUYECKUIN, YNPABIEHYECKUIA, BOTOHTEPCKUI U
Ap.).

[aHbl cnocobbl NN1AHMPOBAHMA N OpraHU3aLLMM NPAKTUYECKON
OEeATEeNbHOCTW, KOTOPAs OCYLLECTBAAETCA B KOHKPETHOM CUTYaLUN.
Ynop B y4ebHuMKe caenaH Ha A4eMOHCTPALMI0 BO3MOXKHOCTEM
MCNONb30BAHUA MPOEKTOB ANA PELUEHUA MHOTUX IKONOMMYECKMX
npobnem v 3agau.

Moaynn npeaycmaTtpumBatoT Bpems ansa o0b6obueHma n
CaMOCTOATENbHOM PaboTbl HaA MPOEKTOM.

N3yyeHmne Kypca 3aBepLluaeTca 3almToM NogroToBEHHOrO U
NpPaBUIbHO 0GOPMIEHHOTO NHANBUAYANBHOIO y4ebHOro NpoeKTa.
YyebHoe nocobue coaepKMT OCHOBHbIE BOMPOCHI TEOPUM
NPOEKTHOM AeATEeNbHOCTM M MOLWWAroBbI aNropmuTMm paboTbl Hag,
NPOEKTOM M UCCAeA0BaAHNEM.

B meToaunyeckoe nocobue BKAOYEHbI NpUMeEpP pabounx nporpamm
K KYpPCY, KOHTPO/1b 3HAaHMI N NPUMEP NOYPOUHbIX pa3paboTok.
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JKosorusa. basoBbiv ypoBeHb.

M.B. ApryHoBa, [1. B. MopryH, T. A. lNatocHnHa

(COO, yuebHuk CI10);

JKosorusa. basoBbi ypoBeHb. [1paKTUKyM.

E. U. Pepopoc, I'. A. Heyaesa (COO, yuebHoe

noco6ue CIMNO)

1, B AREVHORT yaeshnk o

A. B, Mopryn e

T. A. MaocHuHa n
O

© AO «MznatenbctBo «lIpocsemenuey, 2024

© AO «M3pnarenbctBo «IlocBemienuey, 2024

YHEEHMK | o
! E. W. dagopoc
[ A Heaesa

IKONOrHA

5

NPOCBEIIEHHNE

OCHOBAHO B 1930

B yyebHMKe npeacTtaBneHbl OCHOBHbIE 3KOMOTMMYECKME  3aKOHBbI,
PacCMOTPEHblI  COLMANbHbIE, 3KOHOMWUYECKME WU  3KOJOrMYeckue
npobnembl, yaenaercA 6onbliOoe BHUMaAHWE MPAKTUYECKON M
NPUPOAOOXPAHHOM AeATENbHOCTMU.

Y4yebHMK pacKpbiBaeT 0OCOBEHHOCTM COBPEMEHHOM UMBUAMU3ALUU W
cTpaTerMm yYCTOMYMBOrO pPasBUTMA, MOMOraeT CUCTEMATU3NPOBATb
3HaHMA, MONyYeHHble paHee B Kypcax buonorum, reorpaduu, XMmum,
bU3MKM U UCTOPUN.

Mpu KM3y4eHMM Kypca y4yawmeca CMOryT OCBOUTb pPa3HOObpasHble
npuémbl paboTbl C HOBOM MHPOpPMAUMEN, MOBbICUTb AKTUBHOCTb B
MO3HAHWUM  OKPYXKAlOWEero Mupa, aHanuM3mposaTb UM 0606WaTb
nHbopmaumio, dopmynmMpoBaTb U APryMeHTUPOBaTb  BbIBOAbI,
KPUTUYECKN MbICINTb U MPUMEHSATb NONYYEHHbIE 3HAHMA HA NPaKTUKeE.
Hannuune pybpuk «lMpumeHAem 3HAHMA HA NpaKTMKe» M «TBOpYecKasn
CTPaHMU@», «3TO MOXET BaC 3aMHTepecoBaTb», «Bennkne wnmeHa»
nomoxeT 3pPeKTUBHO U MHTEPECHO OpraHn3oBaTb y4ebHbIN npouecc.
YyebHoe nocobue coaepKnT yuebHbIM MmaTepuan no NJAaHMPOBaHULD,
OpraH13auMm n NPoBeAEHUI0 HayYHbIX BUO3KONOMMYECKUX
nccaefoBaHMM, KOMMNbIOTEPHOMY MOAENMPOBAHMUIO, HAy4YHO-
bubnmorpadpuyeckon pabote, 06paboTke M 0HOPMIEHUIO HAYUYHbIX
AAHHbIX, @ TaKXe AOCTYNHble METOAUKN U3yYeHUSA NPUPOLHbIX
0b6bEKTOB.

MeTognyeckoe nocobue coaeput npumep paboyert nporpammel,
pa3paboTKM 3aHATUM NO BCEM TEMAM Kypca M pPeKoMeHZauum mno
NPOBEeAEHUNIO MPAKTUYECKUX 3aHATUM.
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v' B yyebHMKe CUCTEMATU3MPOBaHbl CBEAEHMSA MO OCHOBaM

o OpraHUYecKkom, obuen u HeopraHMYeCcKon XMmm XIANIAYECKON

Xumus. basosbin ypoBeHs. I'. E. Pyasutuc, @.[exonomm. MPOCBEMEHME
q)enbﬂ,MaH (COO’ yLIeGHVIK CI‘IO) v Matepuan y4ebHuKa UI'IO3BOI1)'-IeT oTpabaTbiBaTb LIMPOKUIA CMEKTP
HeobxoAnMbIX YMEHUI: BbIABAATb obuue XMMUYECKME

XMMMﬂ Ea3OBb|i;| yp0BeHb TpeHMPOBOquIeMsaKOHON\epHocm; BblOMpatb 3dpdpeKTnBHble cnocobbl  pelueHun

PACYETHbIX 3a4ay; MCNONb30BaTb COBPEMEHHble cpeacTBa MOUCKA U

NnpoBepPOYHbIE paﬁoTbL A. M. Pap,eLl,KVIﬁ (COOa,Hanmsa MHPOPMaLMK; COAENCTBOBATb COXPaHEHUIO OKpY»KatoLwen
cpeabl, NPUMEHATb NPUHUMMbI 6epeskIMBOro NPon3BOACTBa.
yuyebHoe nocobue CIMO)

v 3PPEKTUBHBIN CAMOKOHTPO/b YYaLLMMCA MOMOXET OCYLLEeCTBUTb
pybpuKa «JINUYHbIN pe3ynbTaT».

v' BbINOAHEHUE npaKTUYecknx paboT n nabopaTopHbIX OMbITOB AAET
BO3MOXHOCTb  YYalLMMCA MOHATb CYTb XUMMYECKMX ABJAEHUN,
' MCNONb30BaTb  MOJYYEHHbIEe 3HAHMA MPU  PEeLleHUM  MNPaKTUKO-
o Tnenupuauqnmeg OPMEHTUPOBAHHbIX  334a4, aKTMBM3MPOBATb BCE BUAbI  MamMATH,
&7 a3 THOBENDYABIE no3BonfAeT nejarory B NOAHOW Mepe peanv3oBaTb AeATeNbHOCTHbIN
Yo\ ’:/‘f/z PAGOTHI noaxon, B 0by4eHuu.

Qg

5

v' YuebHoe nocobue COAEPKUT TPEHMPOBOYHbIE UM MPOBEPOUHbIE
paboTbl, PACMONOXKEHHbIE B MOPAAKE M3YYEHUs TeM Kypca XUMUM.
BbinonHeHMe 3agaHuii npeaycmMaTpuMBaeT TeOopeTUYecKoe pelleHue
9KCNEePUMEHTANbHbIX 33434, COCTaB/IEHWE CTPYKTYpHbIX dopmyn W
Ha3BaHWN OPraHUYECKUX BeLWeCTB, MPOBEAEHNE BbIYUCIEHUIA MO
XMMMYECKMM  dOpmMynam, OMNuMcaHue CBEeAEHUW, KOTOPble MOMXKHO
NoMYy4YUTb O BELLEeCTBE NO €ero XMMMUYeckon d¢opmyne, cocTaBieHue
YPaBHEHUN pPeaKkUuMi COrnacHO NPUBEAEHHbIM CXemMaM, pelleHue
PaCYETHbIX 33434 1 Ap.

v' B meToguueckoe nocobue BKAoYeHbl 10  KOMMNEKCHbIX
© AO «M3parensctBo «IIpocsemenuer, 2024 CUTYaUMOHHbIX 3a4aHNM (kelicos) npopopreHTaLMOHHOM
HanpaB/EHHOCTW.



9KO/10IMvA. «Y4EbHUK CMNMO». M. B. APT'YHOBA, A. B. MOPI'YH, T. A. NT1IOCHUHA (!
HPOCBEUWIEHUE

OCHOBAHO B 1930

| M. B.ApryHoea .
Eﬂ A. B. MopryH F‘ £, 1. Denopoc
@x T. A. NniocHMHa @“ I A Hevaesa

MpeactaBneHbl OCHOBHblE 3KO/IOTMYECKME 3aKOHbl, PAaCCMOTPEHbI
0 couManbHble, 3KOHOMMUYECKME WU  IKONOTMYeckne npobnemsl,
yaensetca 60/blloe BHMMAHME NPAKTUYECKON M NPUPOLOOXPAHHOM
AeATeNbHOCTM.

Y4yebHbIM  KOMMNNEKT pPacKpbiBaeT 0OCOOEHHOCTU COBPEMEHHOM

e UMBUAM3ALMM UM CTpATerMm YCTOMYMBOINO pPas3BUTUA, MOMOraeT
CUCTEMATM3NPOBATbL 3HAHMA, NONYYEHHble paHee B Kypcax buonorum,
reorpadun, xummnun, GU3NKN 1 UCTOPUMN.

e Mpn U3y4eHUM Kypca y4yalmeca CMOryT OCBOMTb pPasHoobpasHble
npuémbl paboTbl ¢ HOBOM WHbOPMAUMEN, MOBbLICUTb AKTUBHOCTb B
MO3HAaHUW  OKpy)KaloWero Mmupa, aHaausuposaTb U 0606wWaThb
nHoopmaumio, GopmMynnpoBaTb U APryMEHTUPOBATb  BbIBOADI,

dKonorma. ba3oBbii ypOBEHb. Jdkonoruna. basosbii
YueBHMK. M. B. ApryHosa, 1. B ypoBeHb. Mpaktukym. E. U KPUTUYECKM MbICNIUTb U MPUMEHATL NONYYEHHbIE 3HAaHMUA Ha NPaKTUKe.
MopryH, T.A. MatocHUHa ®epopos, I'. A. Heuaesa

° Hannume pybpuk «lMprmeHaem 3HAHUA Ha NPaKTUKe» U «TBOpYECKas
CTpaHMUA», «ITO MOXeT BaC 3auMHTepecoBaTb», «Bennkue unmeHa»
NoMoXKeT 3PpPEeKTUBHO U MHTEPECHO OpraHn3oBaTb y4ebHbIN npoLiecc.
Yuye6Hoe
nocooue pekomeHgauum

© AO «MznatenbctBo «lIpocsemenuey, 2024

45



HHHHHHHHHHH

AJIEKTPOHHbIE
OBPA3OBATEJIbHbIE
PECYPCDhHbI



BxoaaTt B ®epepanbHbli NnepeyeHb 3/IeEKTPOHHbIX 06pa3oBaTeIbHbIX Pecypcos. @
MpepHa3HavyeHbl ANA8 UCNO/Ib30BAaHUA HA YPOKaX U BO BHEYPOUHOM AeATeNbHOCTH. NPOCBEIMEHUE
MoryT ucnonb3oBaTtbca AN1A peann3aumnm OCHOBHbIX 06pa3oBaTeNbHbIX NPOrpaMmm

Uundposblie pabouune MPOBocNUTaHue

k& 7 N
TeTpagu B WWKO/e

DYHKLMOHaNbHAA rPamo Na6opaTtopus npoexkyLE
* 3awuTa OT CNUCbIBAHMA * KomnnekcHoe peweHune
[N NNaHUPOBaHMA M OpraHM3aLmum

BOCNUTaTeIbHOM PaboTbl B LWKONE
. *  SJKOHOMMWA BPEMEHM yunTens Ao 2 4acos B AeHb .
* BaHK NpaKTUYeCKUX 3a4aHni * LUudposasn cpepa gna co3gaHua *  KOHCTPYKTOpP A4/ CO34aHMSA LWKOAbHOWM
ONA Pa3BUTMA MaTeMaTUYeCKon, GUHAHCOBOM, 1 peanusauum MHAMBUAYaNbHbIX - nporpaMmmbl BOCIMTaHUA

YMTaTeNbCKOM, ECTECTBEHHOHAYYHO 1 rPyMnoBbIX LUKOJIbHbIX MPOEKTOB S 3 *  BaHK Neaarormueckmnx naeii
wl ) T

FPaMOTHOCTM yuaLLXcA 6-8 KNaccos Rl BuaeoonbiTbl EM T (mocTyneH c 01.06.2024)

* ABTOMAaTM3auuA pacnpeseneHuns 3a4aHni

KomnnekcHoe passutue
[oTOBOE pelleHne AN peaansalmm NPOAYKTOBOW IOTUKMU;
npumepHou paboyeit nporpammel NAaHUPOBAHUA, PaboTbl
«DYHKLMOHANbHAA FPaMOTHOCTb: C A@HHbIMK, peannsauma 1 3almTa
YUUMCA ONA HKUSHUY NpoeKTa v Ap.

L3

r.

* YyebHble BUAEOMATEPUAbI, -Ii. Yuum ctuxm
ONA pelleHuns obyyeHns pusmke, bruonorum un \IEEL

xumny 8 5-11 knaccax Bce cTUxu WKONbHOM NPOrpaMmmbl:

* [lemoHcTpayms onbITOB M BUAEOBONPOCHI TEKCTbl, ayANomnCnoiHeHne NpodeccnoHanbHbIX
OMKTOPOB, UANKOCTPATUBHBIN PASL,

KomnnekcHoe ynayyuieHue 06pa303aTeanblx pPe3yNnbTaToB Y4YalWlnXca U CTaTUCTUYECKUX nokasarenei WKon

A Al caam ElN3! ¢ K wkone rotos! S ".., HauuHaizep

TpeHaxkep ANA CUCTEMHOMN NOATOTOBKM Ha * Wrpa-nytewecTtsue ANA NOATOTOBKU K LUKOAE = * Pa3BuTHE y4ebHOW CaMOCTOATENIbHOCTH
BbICOKMI 6ann no 7 npegmeram : * Pa3Butve NnamAaTU, BHUMAHUA, MbILLNEHMUA MIaALWNX LWWKONbHUKOB
YnydweHue pesynbtatos EMN3 * Tlomolb B BbIMNOJHEHUWN AOMALIHUX 33a4aHWNM
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bnarogapto 3a BHUMaHue!

JlokoTko EneHa [ eHHagbeBHa
+7-916-839-73-70, ELokotko@prosv.ru

127473, r. MockBa,
yn. KpacHonponetapckas, g. 16, ctp. 3,
noawvesn 8, busHec-UeHTp «HoBocnoboacknim»

lopsa4vasa nMHnA: vopros@prosv.ru
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IIPOCBEINEHUNE



https://shop.prosv.ru/formirovanie-funkcionalnoj-gramotnosti-sbornik-zadach-po-russkomu-yazyku-dlya-8-11-klassov2781
mailto:ELokotko@prosv.ru
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