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CBeTe pea/im3alumnm KoHuenumm
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YTBEPXXJIEHA

Pewenuem Komneruu
MuHuCcTEepCTBa IPOCBEIIEHUS
Poccuiickoit @enepanuu
npoTokos oT 3 nexkadbps 2019 r. Ne I1K-4BH

KoHuenuus npenogaBaHusi yaeOHOro npeaMera « XuMHs»
B oOpa3oBaTe/ibHbIX opranu3auusax Poccuiickoii @enepauuu,
peajin3yLIuX OCHOBHBIE 0011e00pa3oBaTe/IbHbIe IPOrPaMMbI

Hacrosimas Konuenuus mnpeacTtaBiser co0od cucTeMy B3IVIIAOB Ha Oa3oBbIe
MPUHLIUIIBI, TIPUOPUTETHI, LI, 38/1a41d U OCHOBHbIE HAIIPABIEHUS Pa3BUTHA XUMUYECKOTO
o0pa3oBaHMs KaK 4acTH €CTeCTBeHHOHay4dHoro oOpaszoBaHus B Pocculiickoit @enepanuu,
a TaKkKe ONpeaessieT MeXaHHU3MBbI, PECypCHOe oOecredeHHe U OKUAAeMbIE Pe3yJIbTaThl
oT ee peanu3zauuu. KOHIENUUs HMMeEEeT IeJIbI0 COBEPIIEHCTBOBAHHE IPENOJaBaHHUS

y4yeOHOro npeaMera « XuMHS».



3. Hean u 3agaun KoHuenuuu

[lenpro mBactosmed KoHuenuuw sBISETCS IIOBBIMICHHE KadyeCTBAa M3YUYEHHUS
U IIpernojaBaHusd yd4eOHOro mnpeaMmera «XHMHS» B CHUCTeMe o0mero oOpa3oBaHHUS,
4YTO IIpelyCMaTpUBaeT COBEPIIEHCTBOBAaHUE €ro CTPYKTYpbl M  COACpKaHUs
¢ ydyetoM CrTpaTeruud Hay4YHO-TE€XHOJOTHYecKoro pas3BuUTHS Poccuiickoit ®Denepanuu,
yTBepKAeHHOU Yka3zoM IIpesunenra Poccuiickoit @epepanmu ot 1 gexabps 2016 r.
Ne 642, HanuonalbHOH CTpaTerdd pa3BUTUS HUCKYCCTBEHHOI'O HHTEIIEKTa Ha TIEPUOJ
no 2030 roma, yrBepxxaeHHod VYxkazom Ilpesupenta Poccuiickoii ®Denepanun
oT 10 oxtabpst 2019 r. Ne 490, a Taxxe VYkaza [Ipesumenta Poccuiickoit ®@enepariin

ot 7 mas 2018 r. Ne 204 «O HanMoHaNBHBIX LIEJSIX U CTPATETUYECKUX 3a/ayvyax pa3BHTH

Poccuiickoit @enepaunu Ha nepuon a0 2024 romay.



Yka3aHHas LleJIb JOCTHIAeTCsl MOCPECTBOM PelleH s CIeAYIOMIMX 3a1ay;

obnosnenne cozgepxanus ®IOC OO0 u ®I'OC COO B yactH TpebGoBaHuii
K TpeAMETHBIM pe3yJbTaTaM OCBOEHHMS OCHOBHBIX 00mIeoGpa3oBaTeNbHBIX MPOrpamMM
¢ obecrieyeHHeM HX NPEEMCTBEHHOCTH MeXIy YPOBHAMH 00pa3oBaHus;

monepuuzauus YMK, MeToqoB, TeXHONIOrMH M METOAMK OOYYEHHS C YYETOM
COBPEMEHHOI0 MHPOBOr0 YPOBHS pPa3BUTHA HAayKH, NPOMBILIJIEHHOCTH, CEIbCKOIo
XO3AWCTBA, MEIMLMHEI, TOAXOAOB B peIIeHWH T[IOOATBHBEIX MPOOJIEM, CTOSIINX
nepea 4eI0BEYECTBOM (IKOJOTHYECKHX, SHEpreTHYeCKUX, ChIPhEBBIX, MEIHIIMHCKUX
M JpYruX), HOBEHIIWX [OCTHIKEHMH IICHXOJOTHH M IMeNarorukd, a Takke C ONopoif
Ha YCHJIEHHE B3aMMOCBA3M Yy4eOHOro mnpeamera «XHUMHS» C APYTHMH y4eOHBIMH
MpeaMeTamMu, O00eCreYHBaollel OCO3HAaHHOE MOHMMAaHHE CYIIHOCTH MaTepHaIbHOTO
M KYJIbTYPHOI'O €1MHCTBAa MHDA;

pacIIMpeHre UCIOIb30BaHKs IEKTPOHHBIX 00pa30BaTeNbHEIX H HHOOPMALMOHHEIX
pecypcos, o0ecreyHBalOIIMX BLICOKOE KAa4yeCTBO OOYYEHHMs XMMHHM, B TOM YHCIIE
JUIsl THCTaHLIMOHHOTO M CETEeBOro o0y4eHwus,

COBEPHICHCTBOBAHHE CHUCTEMbl AHArHOCTHKH M KOHTPOJIA )"-IC6HBIX JIOCTHKEHHHN

o0ydaloluxcsl, BKIHOYas OOHOBJEHHE KOHTPOJNBHBIX HM3MEPHTENbHBIX MaTepHaloB




CO3JaHHEe YCIOBHH M1 (POpMHUpPOBaHHS y OOYHAIOIIMXCS CHCTEMBI XMMHYECKHX
3HAHWM KAk KOMIIOHEHTa €CTECTBEHHOHAYyYHOH KapTUHBI MHpa, IIpeIaCTaBlIeHUN
O 3HAYEHUHM XUMHYECKOH HAyKH B [IOBCEJHEBHOH XH3HH M B JKU3HM 00IIecTBa,

FOTOBHOCTH K OCO3HAHHOMY BBIOOpPY cdepbl NpodecCHOHANBHOH JeATeNBHOCTH,

CO3MAATEIbHOH rpaxcnaucxoﬁ AKTHBHOCTH, HaBBIKOB 3KOJOI'HYCCKH Oe3onacHoro

[OBEJICHUS B LEJSAX COXpaHEHHs 3/10pOBbs M OKpYXKarolleH cpelbl, I pa3BUTHA
JIMYHOCTH O00YyYaromuXcsl, HX HWHTE/UIEKTYaJIbHOI'0, HPaBCTBEHHOI'0 COBEPUICHCTBOBAHMS
U YCIICILIHOH COLlMA/TU3allHy;

COBEpILEHCTBOBAHUE CHCTEMBI IIOJITOTOBKHM Y4HTeNeH (nperonasaTrelieil) XUMHH
M [OBBIIIEHHUS UX KBAIU(HUKALHHM C HCIOJIb30BAHWEM COBPEMEHHBIX I1€4aroru4ecKux
TEXHOJIOTHH U MeTO0B 00yueHus, COneHCTBUA UX NPO(ECCHOHATBHOMY POCTY, a TaKkKe

pa3paboTka cHCTeMBI OLIEHKH KadecTBa paboTsl yuutenel (mpernoasaresneii) XUMHH.




4. OcHoBHbIe HanpaBJ/ieHus peajau3auuu Konuenuuu

1. HeranusupoBate B ®I'OC OO0 u ®I'OC COO TpebGoBaHUS K MPEeAMETHBIM
pesyabTataM OCBOEHMsS OCHOBHBIX 00pa3oBaTeNbHBIX IPOrpaMM OCHOBHOTO OOIIEro u
cpeanero odmero obpaszosanus (ganee — OOII), To ecTh ykasaTh KOHKPETHBIE TEOPHH,
3aKOHBI, MOHATHA, THIBI Y4YeOHBIX 3amad, 3KCIIEPHMEHTAIbHBIE YMEHUS W OPYTHUe
3JIEMEHTBI COAEPKaHUSI.

Jeranuzauus TpedoBaHUI K IpeIMeTHBIM pesdynbrataM ocBoenuss OOIl momkna

co3aaTh HEOOXONMMYIO HOPMATHBHO-IIPAaBOBYIO OCHOBY Ui oOeclieYeHHs eIUHCTBA

00pa30BaTeIbHOrO IIPOCTPAHCTBA, Pa3palOTKH JOKyMEHTalMu Ui mpoBeaeHus [HA

0 XUMHH (KOZM(PUKATOPHI 37IEMEHTOB COIePKAHUSA U TPeOOBAHUA K YPOBHIO ITOATOTOBKH
o0y4arouuxcs, Crielu(pUKalul, KOHTPOJIbHEIE H3MEPHTEIbHbBIE MATEPHAIIBI M IPYIOE).
CornacoBath TpeboBaHUA K MPEAMETHEIM pe3ynsTataM ocBoerus OOIT mo ypoBHsM

oOpa3oBaHus.
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pabouue >KypHa/ibl (TeTpagd) [ 51abOpaTOPHBIX OIBITOB M [MPaKTHYECKUX pador)

co3narbk y4yeOHble mocoOus (cOOpHMKHM 3aaad M yHpaKHeHHM, paboyue TeTpaiu,

M MeToauyeckue mocodus (cOOpHHMKH MPOBEPOYHBIX M  KOHTPOJBHBIX padorT,
METOAMYECKHE  PpYKOBOACTBA II0  OpraHU3alUd  XHMHUYECKOI0  JKCIIEpUMEHTa),
[peanoaaraioiue OpraHu3aluio NpakTHKO-OPUEHTHPOBAHHOIO 00yYeHusl;

oTo0paTh XUMHYECKHH HKCIIEPUMEHT, WUTIOCTPUPYIOUIHI coiepiKaHue y4eOHOro
npeaMeTa, a TakKe CrOoCOOCTBYIOIIMI aKTHUBU3alLlMM [103HABATEbHOM JeATEIbHOCTH
of0yyaroluxcss B [pOLECCe M3YYEHHUs XUMHHM, M paclIpeleiIuThb €ero Mexmy

JACMOHCTPAIIHOHHBIM U YHCHHYCCKHM,




COBEpIIEHCTBOBATb KOHTPOJBHO-U3MEpHUTe/IbHble Matepuaibl (manee — KHUM)
JUIS TEKYILIEro KOHTPO/IS YCIeBaeMOCTH, MOHHUTOPMHIA W IMArHOCTHKH JOCTHIXKEHUs
o0yyaromuMHucs oOpa3oBaTeNbHBIX Pe3yJIbTaTOB, B TOM YHCIIe MeTalpeJIMEeTHBIX, a TaKkKe
st nposenenus ['MA, npusectu KM B cootBercTBHe ¢ TpeGoBanusmu ®PI'OC OO0
u ®I'OC COO, nepeopreHTUPOBATh HX C MPOBEPKH KOHKPETHBIX NMPEAMETHBIX 3HAHMM
Ha MPOBEPKY YMEHHS UMH OIIEPUPOBATE.

7. lna obecnevyeHuss COBpeMEHHOTO YPOBHS MpenofaBaHus M H3y4yeHHs y4eOHOro
npenMera «XUMHA» MOJEPHHU3UPOBATH CYIIECTBYIOIIHME H pa3paboTaTh HOBEIE CpeICTBa
o0y4eHus:

npubOpel M  YCTAHOBKM JUIS BCeX BHJIOB XHMHYECKOr0 3KCIEpPHMEHTA
(1eMOHCTPAIlMOHHOTO W YYEHHYECKOro), B TOM YHCJIe JaTYHKOBEIE CHCTEME! (LHbpoBLie
1ad0paTopyH ), TEXHONIOIMH JA0TOIHEHHOM (BUPTYaIbHOM) pealbHOCTH;

3JIEKTPOHHBIE 00pa3zoBaTellbHbIe Pecypchl, JeMOHCTPAallMOHHBIE ayIHOBH3YaJIbHEIE

cpeactBa oOyueHMs, QYHKUMOHHPYIOUIME HA OCHOBE KOMIILIOTEPHOM TEXHUKH

S\
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8. Ha ypoBHe cyOnekToB Poccuiickoii ®Denepauun cBoeBpeMeHHO pa3pabaThIBaTh
W BHEAPATH MeXaHHU3Mbl obecrnieyeHUs oOpa30oBaTelbHBIX OpraHu3aluil y4yeOHHKaMH,
coorBercTByromuMu P®I'OC OO0 u OIOC COO, HarasaHBIMH [OCOOHAMH,
peakTuBaMu, JaboparopHeIM  obopynoBaHHeM (B TOM  4HClIe  LHPPOBBIM),
MYJbTUMEAUHHBIM M KOMITBIOTEPHBIM OCHAIlEHHEM, a TaKKe MeXaHH3M OOHOBJICHHS
MOpajibHO ycrapesuero obopynosanus. ObGecrnieunBaTh 00Opa3oBaTellbHble OpPraHU3alUu
KOMIUIEKTOM  J1abopaTtopHoro oOopyaoBaHMsi M  PEaKkTUBOB  JUIA  BBIMOJHEHHS

IKCIIEPUMEHTANBbHBIX 3a1aHuil npu nposeaeHuu OI'D mo xumumu.




9. B nenax coeeplieHCTBOBaHHA HOPMATHBHOH MpaBoBoH 043kl NPHHATH HOBEIE
HITH BHECTH H3MEHEHHS B NeHCTRYIOIIHE:

HOpMaTHBHBIE IpPaBOBbIe AKThl, periaMeHTHpYyIOliHe TpeOoBaHMS K OCHAIIEHHIO
kabHHeTa XHMHH, oOecledeHHIO ero nabopaTOpHEIM O00OpYIOBaHHEM, XHMHYECKOI
HGC}’HGI:I, PCAKTHBaMH H pacxXO0IHBIMH MaTCpHallaMH,

HOpPMATHBHbIE [IPABOBBEIE aKThI, OMNpeIeNfAollHe HOPMEI OXpaHbl Tpyzaa
1 npasunia Ge3omacHoi paboThl ¢ BelllecTBaMH M J1abopaTopHeIM 000py10BaHHEM;

CTPOHTCIIBHEIC HOPMBI, MNpaBHIa HW CAHWTApPHO-THTHCHHYECKHE TpEﬁﬂEHHHH
K KabHHeTy XUMHHM B 4YacTH IpHBENEHHS HX B COOTBETCTBHE C COBpPEMEHHEBIMH
CTPOMTEILHBIMH TEXHOJOIHAMH M MaTepHalaMH,

10. [Ins nmopellieHHss HHTepeca OOy4YalOIIMXCH K HM3YYEHHIO XHMHH, BLISBIEHHIO
HanboJsiee CHOCOOHBIX M TANAHTIMBBIX O0YYAKOMIKAXCA C MENBbI0 COBEpIICHCTBOBAHHSA
npoecCHOHANBHEIX ~ KOMIETEHUMA yuuTeneit (npernojgaBateneit) W YIydIIeHHS
MpeAnpo(eccCHOoHaNbHON  OpHEeHTalMH  oDydalolMXcs  MPOJODKHTE — pa3sBUTHE
H MOJIEpPHM3ALIHI0 BCEPOCCHICKOH ONHMIHAIbI IIKOJIBHHKOB M0 XMMHH, a TakyKe BCEil

CHCTEMBI XHMHYCCKHX OJIMMIIHAMI.




2.1. IIpo61eMbl MOTHBALIHOHHOTO XapaKTepa

DOpMHUPOBAHUIO U PA3BUTHIO Y 00YHAIOLIUXCS YCTOMYHUBOrO0 HHTEPECa K H3YUEHHIO
y4eOHoro npeamera « XUMHs», €ro MOCIeAyIoIleMy IepepacTaHUui0 B MOTHBALIUIO OyIyT
CITOCOOCTBOBATE:

rocyJapCcTBEHHasl MOJIMTHKA, HAIlpaBJIeHHas Ha IIOBBIIICHUE IPECTHXXKA IMOJIyYEeHHUS
npoQecCuoHaIbHOro 00pa3oBaHUsI 10 XUMUYECKUM CIIELIHAIBHOCTSAM U HallPaBJIEHUAM;

NpodeCCHOHAaIbHOE  MAacTEePCTBO  IMEAarorM4eckoro  paboTHMka  (y4HTelsd

(mpenomaBatens), oOecnedrBarolee JOCTIKEHHUE YCIEIHOCTH 00yYaroIIuXCs B IIpolecce
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2.2. ITpoGJieMbl coepxaTEJbHOIO XapaKrepa

B ¢denepanbHOM rocymapcTBeHHOM 00pa30BaTeIbHOM CTAHAAPTE OCHOBHOTO
obuero obpasoBanus (nanee — @®I'OC OOO) y4yeOHBIN npeaMeT «XHUMHUS» OIpelelieH
Kak  oOs3aTenbHbIH. B cooTBercTBUM ¢ (elepalbHBEIM  T'OCYIapCTBEHHBIM

oOpa3oBaTeIbHBIM CTAaHAAPTOM cpefHero oduiero obpazoBanus (manee — @I'OC COO)

yueOHbIN NpeameT «XUMHUS» UMeeT [Ba YPOBHS H3yueHUs (0a30BbIM U yriayOIeHHEBIN)

U, 10 CYTH, He SABIISETCS 00s3aTeIbHBIM.

Tpebosanus ®I'OC OO0 u ®I'OC COO, mnpenpsaBiaseMble K IIPEIMETHBLIM
pe3yapTaTaM OCBOEHHS OCHOBHOI 06mieoOpa3oBaTebHON MPOTPaMMBI, HOCAT 0Ol
XapakTep, CoJep)KaHHe Y4eOHOro mnpeaMera «XHMHS» OTCYTCTBYEeT. Takas CHTyallHs
HEe CIOCOOCTBYET CO3JaHMID €AMHOr0o 00pa30oBaTeNIbHOTO TMPOCTPAHCTBA Ha Beel

Tepputopun  Poccuiickot @epepauuu, co3gaeT NOpodJieMbl HOPMAaTHBHO-IIPaBOBOTO

xapakTepa npu nposenenuu [ UA.




2.3. IIpo6/ieMbI METOAHYECKOT0 XapaKTepa

HeobxoaumocTts peanusaruun @IOC OO0 u O®I'OC COO, a Takke MOBHIIIEHUS
pe3yabTaTHBHOCTH M 3((QEKTUBHOCTH 00pa30BaTebHOrO IPOIECCa BHIABUTAeT HOBBIE
TpeOOBaHMUsA K METOAMYECKOMY OOECIEeYeHHI0 00pa3oBaTelbHON  JeATebHOCTH.

OOs3aTeNbHBIM KOMIIOHEHTOM Yy4eOHO-MeTOAHYEeCKOro KoMIuiekTa (gazee — YMK)
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2.4. IIpoGaemMbl MaTepHaIbHO-TEXHHYECKOT0 XapaKTepa

B rmpenonaBanum yuyeOGHOro mnpeaMera «XHMHA» OOJBIIOE 3HAYEHHE HMeEET
MaTepUalbHO-TEXHUYECKOoe obecrneyeHre ydeOHOro Impolecca, KOTOPOE IIOMHUMO
HaIrSIIHBIX CPENCTB 0QopMIIEHHs KaOHMHETa XUMHH, COBPEMEHHBIX TEXHUYECKHX CPECTB
00y4eHus, OCHALIEHHs] KOMIIBIOTEpAaMU U 3JIEKTPOHHBIMH 00pa30BaTeIbHEIMU PeCypCcaMu
TpebyeT TakKe HaTW4YMs HEOOXOIUMBIX IPUOOPOB, 060PYNOBaHKS, XUMHUUECKON MOCYIBI,
PEaKTUBOB, paCXOAHBIX MaTEPHAJIOB M TakK Jlajee.

B mpukaze MunucrepctBa obpazoBaHus U Hayku Poccuiickoit @enepanun
ot 30 mapta 2016 r. Ne 336 «O06 yTBepxIeHHH ITepeUYHs CPeACTB 00yUEHHs U BOCIIUTAHHS,

HGOGXOI.IPIMLIX A1 pealIn3alliu 06p&30BaTeJII>HI>IX [IporpaMM Ha4aJIbHOI'O 06HI€FO,



2.5. KaapoBbie npodembl

B mpouecce pehopMUpOBaHHS CHCTEMBI BBICIIErO 00pa30BaHUSA OOJBIIHMHCTBO

paHee CyIIECTBOBABILIMX IEJArori4ecKuX CIEUHaTbHOCTEH OKa3aluch MNPOPUIIMHU
OJTHOTO HampaBieHusi NoAroToBkHu «llemaroruueckoe oOpa3oBaHHE», CIEICTBHEM 3TOIO
CTal eAuHBIM 17 Bcex npoduned, B ToM uucie npodmis «Xumusy, HaOOp
BCTYIIUTENbHBIX JK3aMEHOB (pyCCKHMH 53BIK, OOINECTBO3HAHME M MaTeMaTHKa).
JIukBUIanusl NeJaroru4eckoi CHelHaTbHOCTH «XHMHS» U BBEIEHHE JBYXYyPOBHEBOTO
o0y4yeHHs MO HampaBJeHHIO MoAroToBku «llemarormdeckoe oOpa3oBaHHE)», OTCYTCTBUE
BCTYIHUTEIBHOTO 3K3aMeHa 10 XWMHH, HH3KHH KOHKYpPC Ha HaIlpaBlIEHHE IOATOTOBKU
«[lemarornyeckoe o6Opa3oBaHue» M0 MNpodUIO «XUMHI», NPAKTHKA COBMECTHOIM

I[IOATOTOBKH I10 ABYM HpO(l)I/IJISIM B paMKaxX HaIIpaBJICHUA ITIOATOTOBKH «Ilemaroruyeckoe




[lpeameTHble
3HaHWUA
vyntenemn—

3a/aHuS,
OKa3aBLUMecH
CaMbIMU
TOYAHbIMM

BoinonHmnnun sepHo 55%

Brmmcanare ofbéM aMMHAEA, KOTOPHEE MoEHC DoayaeTs B3 600 1 somopera, econ ofbemBat Joas

th

BhIXOZa aMmHaxa pasHa 40 %. OO0peMml rasos H3MepeHH OpPH OIHHAKCBEIX yoiloBHEx. OTeer
VEA#EHTE B AHTPAX ¢ TOUHOCTHI0 J0 DeIBIX.

Oteet:

IIl Y cTaHOBHTE COOTBETCTBHE Me&Ty (OpMy/I0H BelecTEa H PEAreHTAMH, ¢ KAMIBIM HI KOTOPHX 3T0
BEMIECTEO MOEET B3AHMOZSHCTEOBATH. K KakioH mosHImE, ofo3HaueHEOH OYKBOH, mogdepHTe

COOTBETCTBYIONIYEC MOSHIHIO, 0003HATERHYI0 THDPOH.

BEIECTBA PEATEHT
A) N2 1) H2, 02, Lh
B} CuO 2} H,, CO, Al
B} HNOs 3) Fex0s3, Oz, COa
[ CuS04 4} 5, Na:C0Os, Feb

5) NaOH, BaCl:, KI
3anumATe B TafmHoy BrGpammee MHGPE D01 COCTEETCTEYEOIIHME GYEBaME.
A|lB|B|T

OiteeT:




[lpeameTHble —
3HaHWA
vauTenen:

3aaHuA
OKa3aBLUMecH
CaMbIMU
TOYAHbIMM

* BbinonHwnnu BepHo 64 %

4 E pesynpTare peakiHH, TePMOXHMHISCKOS YPABHEHHE KOTOPCH

50; + H20 =H:504 + 88 xll&,

seiaeaEaeck 204 k& Tennors. BammemmnTe Maccy ofpascBaBmeHcH OPH 3TOM CEPHOH KEHCIOTEL
OTBeT yEAEHTe B IPAMMAX ¢ TOTHOCTBED J0 METhX.

OTeet:

o H3 mpexznomeHsore mepedHs BRIOSpPHTE JBA BEIIECTEA, ¢ KOTOPHIMHE PearHpYeT ITHOHHE. JaIHITHTE
HOMEPa BHOPAHHEIX OTEETOE.

1} Ba(OH):
1) CHs

3) NaCl

4} 5102

3) HNO3

OTBeT:
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__ MeTogudeckue —
o, S ke ot e e | . 3HAHWA YyYUTENEN:

13 14

JIeKTPOTHTHYSCKAR THCCOIHANHS. CHIBHEE H cladble STeKTPOMETH. YMeHHS
COCTABIATE HOHHBE YDABHEHHS, ONpelelfTh PeAKIHI CpPelsl bl
HTpaNEHaE, MeT0THLE -
~ IpoasatHsHpyHTe NOMTyYeHHEe PeIyIbTATH BHEHTE YMeHHE, HaHMeHee YCOEIIHC OCBOEHHEIE
HTENEHO-BOCC TAHD OpraEEdeckoH  XHMHH } : - - : . ;
ORHGIHTSILHO-BOCCTAHOBHTSMLELIE B HEOD SCHOH  XHMHH VUeHHKaMH 3TOTO Kiacca. llpemnoxmre cmocof (oOpMHpOBAHHS H PasBETHA ONHOMO H3 3THK /]
MeHHE COCTABIETh YPAEHEHHA OKHCIHTENBHO-BOCCTAHOBHTENEHEIX Deakiuil, S

3. METOI 3IEETPOHHOTD Dananca, ONpeqeNndTh OEHCIHTETER H
OKa3aBlUMecH

HT coJepiaHna TpefoBaHNA K VPOBHH MOITOTOBKN | YpoBeHB
EBITY CKHHKOB CTOEHOCTH

==l cambimu
XapaxTepHEe XHMHIeCKHS CEOHCTEA: - i - -
— VTI2B0JOPONOE: ATKAHOE, ATKeHOE, ATKAJHEHOB, ANKHHOB, apEHOB; obBACHe R CCHHK ABJCHHH, DPOHCKO B TPHpOLE, OHTY H Ha prlﬂ1| | | | M M
] D CHIBOOCTEE

— KHCIOPOOCOOEPEANEE COETHHEHHE OOHO- H MEOMO0aTOMHBIE CIIHPTEHL, (IIEHDJI_
CIHOOCHOBHEIZ EapOCHOBRIE KHCOOTEL CUOEHEE 3QHpHL, MHPHL CocTae aToMa™ OPOTOHBL HeHTpOHRL 3mekTpoHE. CTpoeHHe 3IIeKTPOHHI
0fQI0TEK ATOMOE
[lepaonauecskdil 3ax0H H IlepHOoTHYeckaf CHCTEMa KHMHUECKHX 3IEMEHTOR
T.H. Menngeneesa. [lepHoIswEoCT: B HIMEHSHHH CBOHCTB 3IeMEHICE B
B EOTHYECTEA BeImecTBd. MaccH HIE o0béMa mo)
KOMHIECTEY BEMIECTEL, MACCe HIH 00BEMY OZHOTO B3 PRAreHTOR HIH IPOIVETOR Buonr xEwmmweckofl cBAsH. BemecTsa MomeKyIipHOrO H HeMOIEKyIEPHOIO |_| p O Lll e HT

cTpoem.
THOA KPHCTATTHUECKHN PEmETOX ) OGBACHATE IABHCHMOCTE CBOHCTE

BEIECTE OT HX COCTABA H CTPOSHHA.

K1accHHEANEA H HOMEEETATYDE HEOPTAaHHWECKHX COSIHECHHH. B bl I_I O j_l H e H M H - 1 8
OTpenenATs MPHEATNSEHOCTS BEMECTS K PAXTHUHEIM EN4CCAM HeOPTAHHIECKHX

coeTHECHEH.




| 19 | Ha pmcymwe npencrasiems! mpomeHTH BMTOTHEHHT 3alaEmH Bcepoccuiickoft mposepowHOR
pafoTe yaenHEKaMHE 11 knacca onHOE B3 mKo

11

__ MeTogudeckue —
o, S ke ot e e | . 3HAHWA YyYUTENEN:

13 14

JIeKTPOTHTHYSCKAR THCCOIHANHS. CHIBHEE H cladble STeKTPOMETH. YMeHHS
COCTABIATE HOHHBE YDABHEHHS, ONpelelfTh PeAKIHI CpPelsl bl
HTpaNEHaE, MeT0THLE -
~ IpoasatHsHpyHTe NOMTyYeHHEe PeIyIbTATH BHEHTE YMeHHE, HaHMeHee YCOEIIHC OCBOEHHEIE
HTENEHO-BOCC TAHD OpraEEdeckoH  XHMHH } : - - : . ;
ORHGIHTSILHO-BOCCTAHOBHTSMLELIE B HEOD SCHOH  XHMHH VUeHHKaMH 3TOTO Kiacca. llpemnoxmre cmocof (oOpMHpOBAHHS H PasBETHA ONHOMO H3 3THK /]
MeHHE COCTABIETh YPAEHEHHA OKHCIHTENBHO-BOCCTAHOBHTENEHEIX Deakiuil, S

3. METOI 3IEETPOHHOTD Dananca, ONpeqeNndTh OEHCIHTETER H
OKa3aBlUMecH

HT coJepiaHna TpefoBaHNA K VPOBHH MOITOTOBKN | YpoBeHB
EBITY CKHHKOB CTOEHOCTH

==l cambimu
XapaxTepHEe XHMHIeCKHS CEOHCTEA: - i - -
— VTI2B0JOPONOE: ATKAHOE, ATKeHOE, ATKAJHEHOB, ANKHHOB, apEHOB; obBACHe R CCHHK ABJCHHH, DPOHCKO B TPHpOLE, OHTY H Ha prlﬂ1| | | | M M
] D CHIBOOCTEE

— KHCIOPOOCOOEPEANEE COETHHEHHE OOHO- H MEOMO0aTOMHBIE CIIHPTEHL, (IIEHDJI_
CIHOOCHOBHEIZ EapOCHOBRIE KHCOOTEL CUOEHEE 3QHpHL, MHPHL CocTae aToMa™ OPOTOHBL HeHTpOHRL 3mekTpoHE. CTpoeHHe 3IIeKTPOHHI
0fQI0TEK ATOMOE
[lepaonauecskdil 3ax0H H IlepHOoTHYeckaf CHCTEMa KHMHUECKHX 3IEMEHTOR
T.H. Menngeneesa. [lepHoIswEoCT: B HIMEHSHHH CBOHCTB 3IeMEHICE B
B EOTHYECTEA BeImecTBd. MaccH HIE o0béMa mo)
KOMHIECTEY BEMIECTEL, MACCe HIH 00BEMY OZHOTO B3 PRAreHTOR HIH IPOIVETOR Buonr xEwmmweckofl cBAsH. BemecTsa MomeKyIipHOrO H HeMOIEKyIEPHOIO |_| p O Lll e HT

cTpoem.
THOA KPHCTATTHUECKHN PEmETOX ) OGBACHATE IABHCHMOCTE CBOHCTE

BEIECTE OT HX COCTABA H CTPOSHHA.

K1accHHEANEA H HOMEEETATYDE HEOPTAaHHWECKHX COSIHECHHH. B bl I_I O j_l H e H M H - 1 8
OTpenenATs MPHEATNSEHOCTS BEMECTS K PAXTHUHEIM EN4CCAM HeOPTAHHIECKHX

coeTHECHEH.




[Tpobnembl 3PPEKTUBHOCTM ODyYeHMsa B
neJarorM4ecKkmnx By3ax

YuebHana Harpy3ka npodeccopa (Ha 1 .
cTaBKy) — 900 yacos B rop, (22 yaca B CokpalyeHue yuebHbix nabopatopui!

Heaento)




Kyaznenora, Hunens EBrennesna.

Xumus : 8- kiacc : 6a30BbIA YPOBEHD : y4eOHUK s 06umeobpasosa-
reabHbIX opranusanuii / H. E. Kysnenosa, M. M. Turosa, H. H. I'apa,

M. A Axmeros. — 10-e u3a., nepepab. — Mocksa : ITpocsemenue, 2022, —
253, [3] c. : u.

ISBN 978-5-09-092856-4.
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XUMUA — OBJIACTD
ECTECTBO3HAHUA

Mpeamer u 3apaum xummm.
Metoabl NO3HAHUA B XMMUM

‘? Uto sBnserca npegMeTtoMm u3ayudeHus OGuonoruu, cusvku, reorpacum?
Kakue 3apauun pewaioT 3TH HaykKu o npupoge?



MNasa

9— BELLLECTBA U XMUMUYECKUE
PEAKLIUW

Atombl. Monekynbi. Xumuyeckue 3nemMeHTbl

(? Yro BbI 3HaeTe 06 atomax u Mmonekynax?
Yem monekyna otnuyaercsa ot atoma?



lNaesa

e— BAXXHEULUMUE NPEACTABUTENN
HEOPTAHMYECKUX BELLIECTB

Bosngyx — cmech raszos. Cocras Bo3gyxa

‘? Yro Bbl 3HaeTe o Bo3ayxe? Kakue rasbl BXOAAT B €ro cocras?



L 0— KOJINYECTBEHHbIE

OTHOLUEHUA B XUMUUUA

Konuuyecrso Bewecrsa.
Monb — eguHULLO KONUYECTBA BELLECTBA

Yrto Takoe oTHOCUTENbHas aTOMHas W OTHOCHUTENbHAA MONEKYNsApPHas
macca? [ante onpegeneHusa. PaccuMtante OTHOCUTENIbHYIO MOJEKY-
NApHyl0 Maccy monekyn Bogpl, ceposogopoaa H.S, ammuaka NH,,



Bopna. Cocrae ocHoBaHui.
Monstue 06 uHgukaropax

‘? Kakue yHuKanbHble CBOMCTBA BOAbl BAM WU3BECTHbI?



R P
A . ." _-
- L l\ V =

$@— OCHOBHbIE KJIACCHI

HEOPTAHMYECKUX
COEAMHEHUN

M3ygass XMMUIO, MbI YK€ HEOJHOKPATHO BCTPEYAIMCH C PA3IMYHBIMHU KJIACCA-
MM HEOPTaHMYECKUX COEAMHEHUMN: OKCUOAMU, OCHOBAHUAMU, KUCTOMAMU, CONLAMU.

Hacrano BpemMst paclmMpuUTh ¥ CUCTEMATHU3MPOBATh 3HAHUSA 00 3THX IpymIax
BemecTs. Boinosnum sty paborty B iBa sTana.




MNaea

0— NEPUOAUYECKUIA 3AKOH

U NEPUOAMNYECKASA CUCTEMA
XUMMUNYECKUX DJIEMEHTOB
4. . MEHAEJIEEBA

@ MonbiTkn Knaccupukauum xMMmyecKkux

3JIEMEHTOB U OTKPbLITHUE I'Iepuon,uqecxoro 3AKOHQ




XUMUNYHECKASA CBA3b.
OKUCJIUTEJIbHO-
BOCCTAHOBUTEJIbHbLIE
PEAKLIUA

§ 47 NMoHsTME 0O XMMMYECKON CBS3MN.
INeKTPOoOTPULATENbHOCTD.
CreneHb oKUCneHuUs

(? UYro Bbl 3HaeTe O B3aUMOAEWCTBUW OAHOMMEHHDBIX M PA3HOMMEHHDIX
3N1eKTPOCTAaTUYECKHUX 3apsaaoB?




Puc. 2. Tlpupoausbiit KPUCTAUI M €I'0 MOJAEJMN: d — KPUCTAUI IIOBAPEHHOM coyM (raaura);
6 — macmrabHast MoJeb KPUCTA/LIA; 8 — MOJIEJIb KPUCTALINYECKON PEIETKU

OcHoBHbBIE NOHATUR

IIpeomem xumuu - Habnrooenue « Xumuueckuii axkcnepumenm
Hzmepenue «- Ananusz « Cunmes - Mooenuposanue




HasBanus nesoro psaga XMMHUYECKHAX 3JIEMEHTOB CBA3AHbI C HAIIEH CTPaHOM.

Pyrennii (Ru) — XMMUYECKHIT 3JIEMEHT C ATOMHBIM HOMEPOM 44, GbUI OTKPBIT
B 1844 r. npodeccopom Kasanckoro yausepcurera Kapiom Kraycom, koTopnii pe-
I HA3BATh €ro B YecTb Poccuu (ot Ruthenia — cpepneBekoBoe Hazsanue Pycu).

Camapmii (Sm) — XMMHUYECKHII 3JIEMEHT C aTOMHBIM HOMEPOM 62, GbLT OTKPBIT
B 1878—1880 rr. ¢panmysckum u meeirnapckum xumukamu Ilonem Jlekokom je
Bya6oxpanom n JKanom nge Mapunbsxom. Camapuii 6bUI Ha3BaH B YECTh MHHEPa-
Ja camapckura. OgHako caM MHUHEpal ObLI Ha3BaH 10 UMMEHHM PYCCKOTO TOPHOTO
UIKeHepa, HavyarbHuKa mTaba Kopryca ropusix nmkenepos Bacumsa Camapcko-
ro-beixoBna, KOTOpbIN NEPEJAl €Er0 MHOCTPAHHBIM XUMHMKaM I U3Yy4€HUH.

Mengenesnii (Md) — HCKYCCTBEHHO CHUHTE3MPOBAHHBIN XUMHUYECKHI 3JIe-
MeHT ¢ aroMHbIM HoMepoM 101, mpeacraBiaseT co60¥l pagOaKTHBHBII METaJLL.
IlepBOOTKpBIBaTENHN 3JIEMEHTA, CPEAHU KOTOPBIX OBLT OJUH U3 OCHOBATENEH AJLEp-
Hoii xumum ['nenn Cubopr, npennoKuiM Ha3BaTb €ro B 4YeCTb CO3JaTeJs Ile-
puosudecKoi Tabauibl — pycckoro yu€éHoro JImurpus Fsanosuua Menaeneesa.

HAyonunii (Db) — cuHTE3MPOBAaHHBIN XMMHUYECKUI 3JIEMEHT C ATOMHBIM HOMeE-
pom 105, paguoakTHBHBINA MeTa/Ul, Ha3BaH B YECTb POCCHUICKOro ropoja /lyoHsl,
B KOTOPOM HaxofuTcsA JgabopaTopusd saepHbix peakiui nmenu I'. H. ®néposa.

Pneposmii (F1) — cuHTE3MPOBAaHHBIN XMMUYECKHAI 3JIEMEHT C AaTOMHBIM HO-
MepoMm 114, nHazsan B yecTb ofHOro U3 ocHoBarene O6beAUHEHHOIO UHCTUTYTA
ANEPHBIX UccaenoBaHuil B ropoze Jyone — I'eoprus ®inéposa.

MockoBnuii (Mc) — CHHTE3MPOBAaHHBIN XUMHUYECKUH 3JIEMEHT C aTOMHBIM HO-
mepom 115, massan B wecth MockoBckoit obaactH, rjae Haxogurca OO0beauHER-
HBIIl MHCTUTYT AAEPHBIX uccaenopanuii (r. Jybna).

Oranecon (Og) — cCMHTE3MPOBAHHbBIN XUMUYIECKUH 3JIEMEHT C ATOMHBIM HO-
mepom 118, HazBan B wecTh ero nepsBooTkKpbiBarens — akagemuka PAH IOpus
OraHecsiHa.




Muxaun Bacunbesuy JlomoHocoB —
Y4Y€EHbIM-3HUMKNONEaUCT

Boigaowmnca pycckun yuyeHbit Muxauwn Bacunbe-
Bu4 JlomoHocoB poaunca 19 Hosbps 1711 r. B ApxaH-
renbckou rybepHuu B ceMbe KpecTbsiHuHa-nomopa. Jlo-
MOHOCOB Obl/1 YeNIOBEKOM, KOTOPbIW, KaK ceryac roBo-
pAat, «cpenan ceba cam». [ABUXKUMbBIA HEYTONIUMbIM
CTpeMneHueM K 3HaHUAM B Bo3pacTte 19 ner oH BmecTe
C pblbHbIM 06030M npubbin B MockBy, rge Had4an cu-
cTemaTtuyeckoe obyyeHue, KOTOpOe WM pPacKpbiio ero
YHUKa/bHble npupoAaHble cnocobHoctu. Kak oTtmeuan
A. C. lNywkuH, JlomoHocoB coeduHAN «HeODObIKHOBEH-
HYIO CUNY BONIM C HEODbIKHOBEHHOW CH/IOM MOHATUA...

»Kaxkga HayKu Oblna cunbHeHlen CTpacTblo Cer AyLUH,
WCNONHEHHOMW CTpacTer».




Omutpuin Ueanosuy MeHpgenees —
Y4Y€HbIA, Neaaror U rpaXaaHuH

Omutpun MBaHoBuy Menpgenees nonydynn MUPOBYIO M3BECTHOCTb M NMPU3Ha-
HUWe Kak cosgatenb [lepuoguueckoro 3akoHa v [lepuognuyeckon cMcTeMbl XUMM-
yeckux anemenToB. [Nepuoguueckun 3akoH [l. U. Mengeneesa nogHAN XUMHIO
KaK HayKy Ha TeopeTHYeCKWH YypOBEeHb, CO34aB NPeanoChbi/IKKM ANA HOBbIX OTKPbI-
T B obnactu ectectBeHHbiX HayK. Bknap [l1. 1. MenpneneeBa B Hayky OrpomeH,
OH ABNAETCHA KPYNHEWLLUM POCCUHUCKHUM YYE€HbIM, ropaocTtbio Poccuu.

Kak mMHoruve reHuanbHble yyéHble OmMmutpuii MBaHOBWY OTNMYancs LUMPOTOH
NO3HAHWK W HayyHbIX UHTepecoB. MeHgeneee — aBTOpP 3KOHOMMWUYECKMUX CTaTeM
Nno BOMNPOCaM Pa3BWTUA MPOMBILIEHHOCTH U CeNbCKoro xo3sauctea B Poccuu.
3HauuTenbHoe BHMMaHWe B CBOMX paboTax OH ygenun sonpocam pa3sBuTua Ap-
KTHKM, B YacTHOCTH CeBepHOro MOpPCKOro nyTH, ero MHTepecoBano Bo3gyxonna-
BaHWe, METPOJIOr1s, CyAOCTpOeHHe.

OueHuBas BakHeWlLWe HanpasneHWs CBOeW aesTenoHoctu, MeHpenees Bbi-
nenun «tpu cny>kbol PopuHe». MNepsas U3 HUX — 3aHATUE XUMHEH U OPYrHMMH
eCTeCTBeHHbIMW HayKamMu. JTOMY Aeny OH NOCBATW/N 3HAYUTENbHYIO YacTb CBOEM
»XU3HU. «Bcero Bonee uyetbipe npeamera COCTaBUIM MOE UMA. NEPUOAHYECKHH
3aKOH, UccnegoBaHue ynpyrocTu ra3os, NOHMMaHHe PacTBOPOB KaK accouMauuM




Hanpumep, atom Bosopoaa uMmeer B Ilepnognueckoit cucreme /I. M. Mengue-
JIeeBa MOPANKOBLIA HOMEp 1, ciegoBarenbHoO, 3apsaj Aapa aToMa paseH +1, U B ero
3JIEKTPOHHOU 0007I0UKe HAXOAUTCA OJUH 3JeKTPoH. ITockoIbKy 3apsaz anekTpoHa

PaBEH 3apsAjy IPOTOHA, HO IIPOTHUBOIIOJIOXKEH I10 3HAKY (-1), aTom B nes1oM ocTa-
eTCcs BJIEKTPDHEfITPHJII—-HDfI CUCTEMOI.

H(+1)) wm Hle
1

Caenyromuii aneMeHT B 1-M nepuose — rejqmi. 3apsj sjapa aroma reaus +2,
KOJIM4YECTBO 3JIEKTPOHOB pPaBHA JIBYM.

He @) wm ,He 2e
2




Puc. 64. Ksantopoe cTpoeHHE 3/I€KTPOHHBIX SHEPreTHYEeCKHUX YPOBHEI aTroMa

S-TIIOAYPOBHE OPOUTAIB BCET/A OJHA ||, HA P-TIOAYPOBHE OpOUTANIECH TPH ,

Ha d—nu,uypnm-le opOuTanel NATh | , Ha f-nn,zrypnaﬂe opbuTaneil ceMb

(puc. 64).




JJIEKTPOHHYIO KOH(PUIypanyio aToOMa KPEMHHA MOKHO 3aIMcaTh Tak:

5
7 |1 P
2 0 d
3|l

win Tak: 1522522p63523p2,

Jl1060nBITHO, 9TO, IpPEKAE YEM HAYHET 3AIIOIHITHCS Sd-aHepFETm{ecxHﬁ IOJ-
ypOBeHb, 3anoyHAeTca 4s-noxypoeenb. Ha cxeme mnpejcraBieHa sleKTpOHHAs
KOH(UTrypanusa KalbIlUs:

5
17U p
S I I d
B I A A A /
4 |t

win 1522522p63523pb4s2,



Cnacmbo 33
BHMUMaHMe!




