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MNOACHUTEJIbHAS 3AIINCKA
[IporpaMMa Mo XMMUU Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUsS MOATOTOBIEHA Ha
OCHOBAHUU CJICIYIOUTUX HOPMATHUBHBIX aKTOB:

e  @enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obpazoBanuu B Poccuiickoi
Denepauuny;

e mpukaza MunnpocBemenus Poccum ot 18.05.2023 Ne 370 «O06 yTBepx)aecHUU
denepanbHON 00pa30BaTEIILHON MPOrPaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHus» (anee —
®OIT O00);

o mpukaza MunnpocBemienuss Poccum ot 31.05.2021 Ne 287 «O0  yTBepkaeHUU
denepanbHOrO0 TroCyAapCTBEHHOrO OOPa30BaTENBLHOTO CTaHAAapTa OCHOBHOTO OOIIETO
oOpazoBanus» (nanee — @PI'OC OOO TpeTbero NOKOIECHUS);

e mpukaza MuHoOpHayku Poccum or 17.12.2010 Ne 1897 «O6 yTBepKIaeHUU
(denepasbHOro TOCYIapCTBEHHOTO OOpPa30BaTEIbHOTO CTaHAApTa OCHOBHOTO OOIIEro
obpazoBanus» (nanee — PI'OC OOO BTOPOTO MOKOJICHHS);

e (enepanbHOIl paboueii mporpaMMbl BOCITUTAHUS, C YIETOM paclpeIeIEHHBIX IO Kllaccam
MpoOBepsEMBbIX TpeOOBaHUNH K pe3ylbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNnbHOM
MporpamMMbl OCHOBHOTO 00111er0o 00pa3oBaHus;

e ycraBa MAOY «Cpennss obuieoOpazoBarenbHas mkona No 31y;

e MONOXEHHS 0 (popMax, IEPUOJAUIHOCTH, TTOPSIKE TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U
MpPOMEXKYTOUHOM arrectaruu oOyuatouxcs MAOY «Cpennsas o6meodpazoBaTenbHas
mkosa Ne 31».

[Iporpamma 1o XuMHHM Ha€T TPEACTABICHHE O LEAX, OOIIell cTpareruu oOydeHHs,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CpPEACTBAMU Yy4eOHOTrO TMpeaMeTa, yCTaHaBIUBAET
o0s3aTenpHOE PEIMETHOE COoepXKaHUe, MPeayCMaTpUBAaeT paclpeaelieHue ero mo Kiaccam U
CTPYKTYPUPOBAHHUE IO Pa3JeiiaM U TEMaM IPOrpaMMbl IO XUMHH, ONPEAEISIET KOJIMYECTBEHHbBIC
M KAUYECTBCHHBIC XapaKTEPUCTUKU COAECPKAHUA, PEKOMEHAYEMYIO IMOCIEN0BATEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, TOTUKH Y4eOHOTO
mpolecca, BO3PACTHBIX OCOOCHHOCTEH 00ydaroluxcs, onpeAenseT BO3MOXKHOCTH MpeAMeTa A
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIEro 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HA YpOBHE IIelieil W3y4YeHHs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-NO3HABATEIbHON
JEeSTENIbHOCTH 00YJaroIIerocs Mo OCBOCHUIO Y4eOHOTO COJepKaHUSI.

3HaHUE XUMUU CIYKUT OCHOBOM 11 JOPMUPOBAHUS MHUPOBO33PEHUS 00YJAIOIIETrOCs, €ro
MIPEICTABJICHUI O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIe XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOIIOLMHU BEIIECTB B IPUPOJIE, O TYTAX
pelieHuss TI00albHBIX TMPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUYECKOH, MUILEBOM U HKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH s camMopa3BUTHUS U (OPMUPOBAHUS
KYJIBTYPBI INYHOCTH, €€ 00111el 1 PYyHKIIMOHATHHON TPAMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHNE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB HMX  CAMOCTOSATEIBHOM  y4eOHOW  JEATENBHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIICIOBATEILCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKWU3HU, TaK U B
npohecCHOHANBEHOM e TeNbHOCTH,

3HAKOMHUT CO CHenu(PUKON HAy4YHOTO MBIIUICHUS, 3aKJIaJbIBAE€T OCHOBBI IEITOCTHOTO
B3TJIsAJIa Ha €TMHCTBO MPUPOJIBI M YE€TTOBEKA, SIBISIETCS OTBETCTBEHHBIM ATArloM B (POPMUPOBAHUHT
€CTECTBEHHO--HAy4YHON IrpaMOTHOCTH 00Y4JaroIInXCs;



croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKy, BHOCHUT CBOW BKJIaJ B JKOJIIOTMYECKOE OOpa3oBaHUeE
o0yyJarouuxcs.

Jlannble HampaBiieHHs B OOyUYEHHH XUMHUHU 00ecredyMBaroOTCs CHelU(pUKON colep:kaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMyeckyd aJarnTUPOBAHHBIM OTpPaKeHHEM
0a30BOM HAyKU XMMUU Ha ONpPEICIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOCHUE
00y4JaroIMMHUCS CUCTEMbI MIEpPBOHAYATIBHBIX MOHATHII XUMUHU, OCHOB HEOPraHMYECKON XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAYUMbIX OHATHI OPraHUYECKOU XUMUU.

CtpyKTypa coaep:KaHHs MPOTPaMMBI MO0 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ usydenutro. CojaepxaHue CKJIAJAbIBACTCSA W3 CHUCTEMbI MOHATHUM O XUMHUYECKOM
9JIEMEHTE W BEUIECTBE M CHCTEMbI MOHATUH O XHUMHUYeckoi peakuuu. OOe 3TU CHUCTEMBI
CTPYKTYPHO OPTraHU30BaHbl IO IMPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWW Ha OCHOBE
TEOPETUYECKUX NPEACTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IPEACTaBIEHUN 00 AJIEKTPOJUTHUECKON AUCCOLMALMY BELIECTB B pACTBOPaX.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE 3MIIMPUYECKU TOJYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEAOBATEIBLHO OT OJHOTO YPOBHA K JApPYromy,
BBIMOJHSAS (YHKIUH OOBSCHEHHUS W MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPAKTUYCCKOIo NPUMCHCHHUA U IMOJTYYCHHA N3Yy4aCMbIX BCIICCTB.

HEJU U3YYEHUSA YYEBHOI'O ITPEAMETA
«XHUMUA»

OcBoeHue mporpaMMbl MO XMMHUHU CIOCOOCTBYET (OPMHUPOBAHUIO TMPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM IPHUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHHUIO M METOJaM II03HaHUs B Hayke. M3ydenue xumun
OPOMCXOMUT C TPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pu3uka. 7 Kjacc.

[Tpu u3yyeHr XUMUHU TPOUCXOAUT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUYECKON HayKH Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUYECKON NEATEIbHOCTH YEJIOBEKAa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYphl. 3ajaya yueOHOro npeaMeTa COCTOUT B (OPMHUPOBAHUU
CHUCTEMBbl XUMHMUYECKUX 3HAHUN — BaXXHEHWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO)KEHUH, JOCTYMHBIX O0O0OOIIEHWH MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHN K HayYHBIM METO/IaM MTO3HAHUS IPU U3YYEHHUH BELECTB M XMMHUECKUX PEaKIUii, B
(GopMHpOBaHMM W pPa3BUTHM T[I03HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHOM U y4eOHO-MCCIIEI0BATENIBCKOM J1eSTEeIbHOCTH, OCBOEHUH MpaBUJl OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCEITHEBHOM JKU3HH.

[Ipy M3ydyeHWH XUMUU Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)XXHOE 3HAUEHUE
nproOpenu Takue e, Kak:

— (hopMupOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM00OOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;



— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE TMPUOOIICHHE OO0yJalomuxcs K
CaMOCTOSITEJIbHOM ~ TO3HABAaTEJIbHOW  JEATENbHOCTH, HAy4YHbIM  METOJAaM  IO3HAHUS,
(OPMUPYIOITUM MOTHUBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K XMMHH,

— o0ecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOydYalolMMHUCA OIbITa
pa3HoOOOpa3HON JEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIMH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JIJIS1 PA3IMUYHbBIX BUOB JIEATEIbHOCTH;

— ¢popmupoBanue o0meH PYHKIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATH SIBICHUS OKPYKAIOLIEr0 MHUpPA, HCIONb3ys 3HAHUS U
OTBIT, TOJYYECHHbIE MPU H3IYYEHUH XUMHUHU, TNPUMEHATh HMX MpPU pElIeHUH MnpodieM B
IIOBCEHEBHOM KU3HU U TPYLOBOU EATEIBHOCTH;

— (opMupoBaHue y 00yJarOMMXCs TYMAHUCTUYECKUX OTHOIICHUM, TOHUMAHUS [IEHHOCTH
XUMHUYECKUX 3HAHWM Ui BBIPAOOTKU SKOJOTHYECKH IeJIecOo00pa3HOro MoBeneHUs B OBITY U
TPYIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHMsI CBOErO 3J0POBbA M OKPY’KAIOWIEH MPUPOIAHOU
Cpelibl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouis ¥ HANPaBICHHOCTH JTaTbHEHIIEero o0yueHusl.

MECTO YYEBHOI'O IIPEIMETA «XUMMHS» B YYEBHOM IIJIAHE

OO61iee yucio 4acoB, OTBEACHHBIX I M3yYEHUS XMMHUH HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanmusi, cocraiseT 136 gacos: B 8 kinacce — 68 gacoB (2 gaca B Hejeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poib XMMuK B KM3HM 4YellOBeKa. XUMHUSA B cUCTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocTeie u clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MoinspHas macca. B3auMmocBsi3p KoJM4yecTBa, MacChl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo GpopmyniaMm XUMHUYECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Knaccudukamus XUMHUYECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, NMpaBWIaMu Pa0dOTHI B J1a0OpaToOpuu M NMpHEMaMU
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (FTOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJECICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0t01eHue
W ONHCAaHHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI ¢ XJIOpHUIoM Oapusi, pasioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenme crocoOoB
paszieNieHus cMeceil: C TOMOINbI0 MarHuTa, (UIBTPOBaHUE, BbIAPUBAHME, AUCTUIUISLINS,
xpomarorpadus, NpOBEIECHHE OYUCTKH TOBapeHHONW CoiM, HaONIOJEeHHe W OINHCaHHe
pE3yJBTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NMPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XMMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJydyeHHUs KuCIOpoja B Jjaboparopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHIOTEPMUYECKHE peakuuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxoxaeHue BoxopoAa B IPUPOE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOcO0bI motydeHus. Kucinotel u conu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM yPaBHEHHSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBL. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XUMHYecKkue cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HEHUE NPUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUECKHe U XUMUYECKHUE CBOKCTBA OKCUAOB. [lonyueHnne okcuioB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciot. @usndeckre U XUMHUECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpasiamMu OKCHUJIOB M OIKMCAHHE WX CBOMCTB, IOJy4YeHHE, COOMpaHHUe, pacliO3HaBaHUE U
M3y4eHUEe CBOMCTB BojoOpoja (TOpeHue), B3auMojeicTBue Boaopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHUE OOpPa3I[0B HEOPraHMUYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
HAOII0/IEHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydeHHE
B3aumoeiicTBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCJIOT C MeTaJlJlaMu,
peaKuuii HEUTpalIu3alnu, MOJIYYEHUE HEpPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuii 3akoH. llepuoamyeckas cucremMa xumuueckux asnemeHtos 1. H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmel [lepuognueckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI SJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI (TOPEHHUE, PEAKLIUN PA3JIOKEHUS, COETUHEHMS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYIIECTBISETCA
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHATHM, Tak U IOHATHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX IPEAMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIUJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIBl, TOPHBIC IMOPOJBI, IOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBYy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUECKNE YPAaBHEHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
kartanuze. lloHsarne o XumHueckoM paBHOBecUU. DakKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHYECKON PEAKIMH U NOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakuuu. COoCTaBlI€HHE YPABHEHMM OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUThl. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHOro oOMeHa. YCIIOBHUS NMPOTEKaHUS PEAKIMii MOHHOTO OOMEHa, MOJHBIC U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIEeCTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoOB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCa AUCCOLUALUU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WIIIOCTPUPYIOIIUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OO0mass xapakTepucThUka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HEeMeTaJllaMu,
mienoyamu).  XusopoBopopod. ConsiHash KMCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIYYEHHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEecKHe CBONCTBAa MPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCcHIOB. CepHas KUCIOTa, (pU3MYECKUe M XMMUYECKHE CBOICTBa
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B IpUpoae. XHUMHUYECKOE 3arpsA3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHs. A30T, paclpoCTpaHEeHHE B MpHUpoJe, (U3NYECKUEe H
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSTMHCHUSAMH a30Ta (KHUCIOTHBIE
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. Mcmonb3oBanue QocdaroB B kauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue U XuMuueckue cBoicTBa. Ancopobuusa. KpyroBopot yrieposna B mpupoje.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTE3a TJI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIM 3P QeKT. YronbHas KHCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayasnbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBaX KAaK O COECIUHEHMSX YIIepojaa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OesKkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaTEpPUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuit IKcnepumennt:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, H3yY€HHUE XUMHUUECKUX CBOMCTB pa30aBlIeHHON cepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YA0OpEHMUIA,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIb0 (BO3MOXHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3y4eHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-MOHBl M M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C MPOIyKIHEH
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHME MeETAIOB. Mertamauyeckass CBs3b M METaUIMYecKas KpUCTALTAYECKast
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ IIPOMBIILICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbl U TUAPOKCUIBI HATpUsl U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucremMe xumMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus W Kajbuud. BaxxkHelmue coeauHeHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXkAeHUE B mpupoae. Pu3nueckue 1 XMuMUUYECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (II) m sxemeza (III), ux cocras, cBolcTBa U
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCUJIA KaJbIMs U HATPHUSI C BOJOM (BO3MOXKHO MCITOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHusl, KajbIks, aJIIOMUHUS, [IMHKA, xene3a (I1) u xenesa
(I1I), mexau (II), HaGmtoieHNE U ONMMCAHKE MPOLIECCOB OKpAIIMBaHMS IUIAMEHW MOHAMM HaTpus,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THIPOKCU]IA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHSITHS: HAy4YHbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMYECKAs pEHIETKA, CIUIaBbl, (U3UYCCKUE BEIMUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHUHEpaIbl, TOPHBIE TMOPOJBI, IOJC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJTHBIC pecypehl.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA IIPOI'PAMMBI 110 XMMHWHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPaBUIAMHU U HOpPMaMM IOBEICHMS U
CHOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMATM3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALWN M PACHIMPEHHE OIbITa JESITEIBHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMUS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHONW MH(OpPMAaLME O MEepeoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEIOBATEIbCKOM, TBOPUECKOW W JAPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATEIBHOCTH NP BBIMOIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW NesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
MIPaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIst
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX YelOBeKa C MPUPOJHON Cpelod, o posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHWE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIECCOB M SBICHWH, ITO3HABATEIHLHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4yeOHBIMHU TEKCTaMH, CIIPABOYHOIH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JIOOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0pPOBEBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KHU3HH,

5) Tpy10BOT0 BOCTIMTAHMS:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPOMECcCHii U Tpyaa pa3IndHOro poja, YBaKCHUE K
TPyAy W pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW NMpodecCHOHAIbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHATLHON CpeJie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M 0E30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOEC OTHONICHWE K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHUE IIEHHOCTH COOJTFOCHUS TIPaBUII O€30MaCHOTO MOBEACHHSI TP pabOTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOTHON CPEIOH, JUIsl IIOBBIMICHUS YPOBHS 3KOJOTHUECKOU
KYJbTYPBI, OCO3HAHUS TNTOOAIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX peIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pPe3ylIbTATOB BBIICISIOT 3HAYMMBIC Uil (OPMHPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT HA OCHOBE 3HAHHUW U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAY4YHOH KapTHHE MHpa, U YHUBEpPCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YICOHOU JEATEIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpbhIBaTh CMBIC] XMMHUYECKMX TIOHATHH (BBLACISATH HMX XapaKTepHbIC IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TIOHATHS IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYCCKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb NPUYIMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTAMH U3YUCHUS, CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHBIC, JCyKTUBHBIC,
10 QHAJIOTUH ), JIeJIaTh BBIBOJBI M 3aKITFOUCHHUS,

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM peakiud — TP PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKKW H3Yy4YaCMBbIX 00BEKTOB — XMUMHYECKHUX BCIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-CIICACTBEHHBIC CBSI3U W
NPOTHBOPEYHS B U3YYaEMBIX MPOIIECCAX U SIBICHUSX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIC BOIPOCHI B KAa4eCTBE WHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 1O IUIAHUPOBAHHMIO, OPTaHM3alUU U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 33 X0J0M MpOIlecca, CAMOCTOSTEIILHO MPOTHO3UPOBATh €T0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BHIOUPATh, aHATHU3UPOBATh U UHTEPIPETUPOBATh HHPOPMAIIUIO PA3IMIHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METO/IbI U 3aIPOCHI MPU TIOUCKE U 0TOOpEe MHPOPMALIUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BaHUS Pa3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALMK W WUTIOCTPUPOBATH pEIIAeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOM M HCCIEI0BATENbCKON
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsl 3aJaBaTh BONPOCHl (B Xoje auanora W (WIM) JUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYJIHUPOBATH CBOM TPEJIOKEHHS OTHOCUTEIBHO BBITIOJHECHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeslaTh MPE3EHTALUI0 PE3YJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIIeHUH BO3HHUKAIOIIMX IMPOOJeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPUEB TI0 OI[CHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIe yHHBepcabHble Y4eOHbIe AelicTBUA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh eI AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIECATEILHOCTH, BHIOMpPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM JITOPUTM JIEHCTBHNA NpU
BBIMOJIHEHUH 33J1aHUN ¢ y4€TOM TMOJNy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pPe3ysIbTara 3asBICHHOW IENH,
YMEHHE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPe/IaraéMbIe B YCIIOBUH 3a/IaHUI.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHS M CIOCOOBI JEHCTBUM, crnenuduueckue s
HpeI[MeTHOﬁ O6HaCTI/I ((XI/IMI/IH», BUAbBI ACATCIIBHOCTHU IIO HOHY‘ICHI/IIO HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K koniy oOyuenus B 8 KJjacce nmpeaMeTHbIC pe3y/bTaThl Ha 0a30BOM YPOBHE JIOJIXKHBI
OTpakaTh C(HOPMHUPOBAHHOCTD Y OO YUAIOIIUXCSI YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKYJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peaxkuuii: peakliuu COEAUHEHNUs, pEaKLUu Pa3I0KEHUs, PEAKIIMK 3aMELICHMsI, PEaKIIUU
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTal b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAsl CBsI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJISi COCTaBJICHHS (QOpMYJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreme, 3aKOHOB COXPAHEHMsI MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMHUYECKHX DJIEMEHTOB (CcOCTaB M 3apsija  sjapa, oOIlee YUCIO 3JIEKTPOHOB H
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUI B Pa3JIMYHbIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnuu;



MPUMEHSTh OCHOBHBIC OMEPAIlUU MBICIUTEIHLHOU NEATEIHPHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIUIO, BBIABICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUS CBOMCTB BELIECTB U XMMUYECKUX PEAKLUM,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HAONMIOJAeHWEe,  HM3MEpEHHeE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PeasIbHBI U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
u coOupaHuio ra3000pa3HbIX BEIIECTB (BOAOpOAA W KHUCIOPOJA), MPUTOTOBJICHHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHYECKHE AKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, (heHoadTaTenH, METUIIOPAHIK U IPYTHE).

K xonmy oOyueHust B 9 Kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS YMEHHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX TMOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHMOH, IIPOCTOE BELLECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIIOBOM 3P EKT peakluu, MOJb, MOJSPHBI 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMbIC W HEOOpaTUMBIC pEaKIIUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMYECKass pemeTka, KOppo3us
METaJUIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKON peakluH, MPEeACIbHO JOMyCTHUMAas
koHneHTpauus [1JIK BemnecTna;

WJUTIOCTPUPOBATh B3aWMOCBS3h OCHOBHBIX XMMHUYECKHUX TMMOHATUM U TPUMEHATH ITH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJICHHS (OpMYJT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNEeNsATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JJIEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyriam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopMmyre, xapakTep Cpelasl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKOM pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIich [lepuogunyeckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3nuyaTh MOHATHS «TJIaBHas moxarpymma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCI B TMEPHOAMYECKOW Tabmuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB DJJEMEHTOB M HX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUM BEIIECTB, IO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupuyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPK/Iasl ONKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE M COKpAIIEHHBIC YPAaBHEHUS peakuii HOHHOTO OOMEHa, YpaBHEHUS peaKiui,
IOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOEHMS, BO3MOXKHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcCChI BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUUECKON peaKIlty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a Tak)Ke IpaBHUia OOpaIlEeHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ COOMpaHMIO Tra3000pa3HbIX BEHIECTB (aMMHUAKa M YIIIEKHCIIOTO Ta3a);

IIPOBOAMTH PEAKLMHM, MOATBEPKAAOIINE KAaYECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMHI-, MOAUA-, KapOoHat-, Qocdar-,
CHIIMKAT-, Cynab(aT-, THIPOKCUA-MOHBI, KAaTHOHBI aMMOHHS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHUUECKUX BEILECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX DEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



PEAJIMBALIMSA BOCHIUTATEJ/IBHOI'O IIOTEHIHAJIA YPOKA (CB3b C
PABOYEHU ITPOI'PAMMOU BOCIIMTAHUA MAOY «COL Ne 31»)

BocnuraTenpHblil MOTEHLMA YPOKOB PEATU3yeTCs C Y4YETOM COJEp’KaHUs MOJyJei
«Paboueii mporpammel Bocnutanuss MAOY «COLL Ne 31»:

Hneapuanmmuoie mooynu

HaszBanue

Conep:xanue MoayJist

Moayab «lIkoabHbIIT
YPOK»

- YCTaHOBJICHHUE JIOBEPUTEIBHBIX OTHOLICHUH MEX]y YUUTEIEM U €ro
YUCHHKAMH, CIIOCOOCTBYIOIIUX  TMO3UTUBHOMY  BOCIPHUSTHIO
yyaliumucs TpeOOBaHUI M TPOCKO yuUWTeNs, MPHUBICYCHUIO UX
BHUMaHHA K 00CYX/J1aeMoOil Ha ypoke MH(POpPMAIUH, aKTUBU3AIIUN UX
M03HABATEILHOM e TEIbHOCTH;

- TOOYXXACHHE MIKOJFHUKOB COONIONAaTh HA YpPOKE OOLICTIPUHSTHIC
HOPMBI TOBEACHHUS, MpaBUiIa OOIIEHUS CO CTAPIIMMHU (YUUTEISIMH) U
CBEPCTHUKAMHU (IIKOJIBHUKAMHM), TTPHHIIAIIEI YICOHON NUCIUTIIMHBI U
CaMOOpPraHU3alINu;

- TpUBJICUYCHUE BHUMAHUS MIKOJIBHUKOB K IICHHOCTHOMY AaCIICKTY
M3ydaeMbIX Ha YpOKax SBJICHMI, OpraHu3alus HX padoThl ¢
MOJIydaeMO Ha YPOKE COIMAIbHO 3HAYMMOW WHMOpMaruen —
WHUIMUPOBAHUE €€ 00CYK/IeHUs, BHICKA3bIBAHUS YUAIIUMUCS CBOETO
MHEHHS T10 €€ TIOBOAY, BEIPAOOTKM CBOETO K HEl OTHOIICHUS;

- HCIOJIb30BAHHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COIEpIKaHUS
y4eOHOTO TpeAMeTa dYepe3 JIEMOHCTPAlUI0 JIeTSIM  IPUMEpPOB
OTBETCTBEHHOTO, IPa)xIaHCKOTO MOBEICHUS, MPOSIBJICHUS
YEJIOBEKOITIOOUS u T00pOCepACYHOCTH, yepes nonoop
COOTBETCTBYIOIIMX TEKCTOB JJisi UTEHUs, 3a1ad [Ais pelIeHHs,
MPOOJIEMHBIX CHTYAINi [Tt 00OCYKJICHHSI B KIIacCe;

- MpUMEHEHHE Ha YpOKe MHTEPAaKTUBHBIX (opM pabOTHI ydaruxcs:
WHTEJUICKTYyaIbHBIX ~ UTP,  CTUMYIUPYIOMUX  TIO03HABATEIHHYIO
MOTHBAIIMIO IIKOJIBHUKOB; AMIAKTUYECKOTO TeaTrpa, IJe MoTyuyeHHbIe
Ha YpOKE 3HAaHUS OOBITPHIBAIOTCS B TEaTPANBHBIX ITOCTAHOBKAX;
JMCKYCCHM, KOTOpBIE NAlOT Y4YallMMCsS BO3MOXKHOCTb INPHOOPECTH
OTIBIT BEICHUS KOHCTPYKTHBHOTO JWAJOra; TPYIIIOBOW pPaOOThI HIIH
paboThl B mapax, KOTOpbIE y4yaT IIKOJbHUKOB KOMaHIHOW paboTe u
B3aMMOJICHCTBHIO C JPYTUMH JCTHMH,

- BKIIOYEHHE B YPOK UIPOBBIX MPOLEAYpP, KOTOpPHIE MOMOTAIOT
MOJIIepKaTh MOTHUBAITUIO JIETEH K MOTYyYSHUIO 3HAHWH, HaJTa)KNBAHHIO
MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIEHWH B KJacce, MOMOTaOT
YCTaHOBJICHHUIO TOOpOKEIaTeTbHON aTMoc(ephl BO BpeMs YPOKa;

- opraHmzanus 1ecTBa MOTHUBHUPOBAHHBIX U IPYIUPOBAHHBIX
yUammxcs HaJ WX HEYCIEBAIOMIMMHU OJHOKJIACCHUKAMH, AIOIIETO
IIKOJTBHUKAM  COIMATbHO 3HAYMMBIH OMBIT COTPYOHHYECTBA U
B3aMHOM ITOMOIIIH;

- MHUIMUPOBAHUE U MOIJCPKKA HCCIENOBATEIbCKON AEATEIHHOCTH
ITKOJTPHAKOB B paMKax peaju3alldd WMH WHIUBUAYAIBHBIX U
TPYIIIOBBIX HCCIEAOBATENIbCKUX IMPOEKTOB, YTO AACT IIKOJIbHUKAM
BO3MOXHOCTh TPUOOPECTH HAaBBIK CaMOCTOSITEIIEHOTO  pPEIICHUs
TEOPETUYECKON MpOOJIeMbl, HABBIK T€HEPUPOBAHUS U OGOPMIICHHUS




COOCTBEHHBIX HJCH, HABBIK YBAKUTEJIBHOTO OTHOIICHUS K UYKUM
uaesM, oGopMIIEHHBIM B paboTax Ipyrux HcCClenoBaresiel, HaBBbIK
MyOJIMYHOTO BBICTYIUICHHS TIEpel] ayIuTOpUel, apryMeHTUPOBAaHUS U
OTCTauBaHUsl CBOEM TOUKU 3pEHMUSI.

Monayab
«IIpodopuenTanus»

- IpOo(OPUCHTALMOHHBIE UTPbI: JI€JIOBbIE UTPBI, KBECTbI, PEIICHHUE
KEeHCOB (cuTyaluii, B KOTOPBIX HEOOXOAMMO IPUHATH pELICHUE,
3aHATh  ONpPENEJIEHHYI0  IO3UIMI0), PACHIMPSIONIME  3HAHUS
IIKOJILHUKOB O TUMAax npogeccuii, o cnocobdax BeIOOpa mpodeccui,
O JOCTOMHCTBaX W HEJOCTaTkax TOW WJIM HMHOW HHTEPECHOM
HIKOJIbHUKAM MPO()eCCHOHATBHOM NesTeTbHOCTH;

-OKCKYpCHUHM Ha MpEeNNpUATUsS TIopoja, Jalollue UIKOJIbHUKaM
HayaJIbHBIE MPEJCTABICHUS O CYIIECTBYIOUIMX HNpodeccuix u
YCIOBUAX paboTBhI JIFO/IeH, IPECTABISAIOIINX 3TH PO(peccHH;

- TOCeHeHHE NPO(POPHEHTAMOHHBIX  BBICTABOK,  SPMAapOK
npodeccuii, TeMaTH4ecCKUX NPOPOPUEHTALMOHHBIX IapKOB, JHEH
OTKPBITBIX JIBEPEH B CPETHUX CHEIHMATIBHBIX YUCOHBIX 3aBEICHUSAX H
BY3aX;

- COBMECTHOE C TeJaroraMu M3y4eHHE HHTEPHET pPEeCypCOB,
MOCBSIILIEHHBIX BBIOOpY npodeccuid, IPOXOXKJCHHE
npoOPUEHTAMOHHOTO  OHJIAWH-TECTUPOBAHMA,  IPOXOXKIACHUE
OHJIAMH KypCOB IO HMHTEPECYIOUIMM NMpodeccusiM U HarpaplieHUSIM
o0pa3oBaHus;

- yyactue B paboTe BCEPOCCHHCKUX HPOPOPHEHTALMOHHBIX
MPOEKTOB, CO3JIAHHBIX B CETH HWHTEPHET: MPOCMOTP JICKIHUH,
pemieHre y4eOHO-TPEHUPOBOYHBIX 3a7ad, Y4acTHE B MacTep-
KJIacCcax, MOCEIIEHHE OTKPBITHIX YPOKOB;

- OCBOEHHE LIIKOJIbHUKAaMHU OCHOB IIPO(ECCHM B paMKax MpeIMeTa

Bapuamuenwvie mooyau

Ha3zBanmue

Coaepxanue MoayJIsl

Mopayabs «JKcKypcum,
IKCIEeIUIIUH, TIOXO0AbD)

- IEIINEe MPOTYIKU, SKCKYPCUH B My3€H, B KapTHMHHYIO TaJlepero, Ha
MpeIpUSITHE, HA IPUPOAY

Monayanb
«Opranusanus
NnpeAMeTHO-
3CTEeTHYECKOH CpeabD»

- pa3MElICHHE Ha CTEHJAX pETYIsIpPHO CMEHSEMBIX OSKCIIO3HULIUN:
TBOPYECKUX pabOT IIKOJILHUKOB, TO3BOJIAIOIINX UM PEaIn30BaTh CBOM
TBOPUECKUH MOTEHIMAJ, a TaKKe 3HAKOMALIMX UX C paboTamMH Apyr
Ipyra;  KapTUH  ONpPEINEJIEHHOTO  XYJIOKECTBEHHOIO  CTHII,
3HAKOMSIIETO IIKOJIBHUKOB €  pa3HOOOpa3ueM  3CTETHYECKOrO
OCMBICIICHUSI MHUpPa; (OTOOTYETOB 00 WHTEPECHBIX COOBITUSX,
MPOUCXOMAUIMX B  IIKoJe (TMPOBEACHHBIX  KIIOUEBBIX  Jejax,
MHTEPECHBIX DJKCKYpPCHSIX, IIOXOAaX, BCTpeYaxX C MHTEPECHBIMU
JOABMH U T.11.);

- 03€JICHEeHHE MPHUILIKOJIbHON TePPUTOPUH;

- perynsipHas OpraHM3alus W INPOBEIECHUE KOHKYPCOB TBOPUYECKHX
MIPOEKTOB MO 0JaroycTpONCTBY pa3IWYHBIX YYaCTKOB MPHUIIKOIbLHON
TEPPUTOPUH.

Moayab « Ilkoaa —
TeppUTOpHS
310POBbs»

- pa3BHUTHE HaBBIKOB Oe3o0macHOCTH W (opMHUpOBaHUS Oe30macHON
Cpeabl B LIIKOJIE, B OBITY, Ha OT/IBIXE;

- ¢dopmupoBaHHE  TPEACTABICHHUI
0€30MacCHOCTH, O J€BUAHTHOM TOBEICHUHY;
- mpoWIAKTUKA MPABOHAPYIICHUH CPeIy HECOBEPIICHHOJECTHUX H

00  umH(bOpMaLUOHHON




BBINIOJTHEHUE TMPOPUIAKTUKHA 3JI0YNOTPEOSICHUsI TICUXOaKTUBHBIMU
BEIIECTBAaMH B 00pa30BaTeIbHOI cpere;

- (hopMmupoBaHHE y ydalIUuXcsl KyJIbTYpbl 3J0pOBOro o0Opa3a >KHU3HH,
LEHHOCTHBIX NPEACTABICHUN O (PU3NYECKOM 370POBBE, O LIEHHOCTH
JyXOBHOT'O U HPAaBCTBEHHOT'O 3/IOPOBBS;

- (GopMHpOBaHUE Yy YYAIIUXCSI HABBIKOB COXPAHEHUS COOCTBEHHOTO
3I0pOBbs, OBJIQZICHHE 3/I0POBHECOEPEralomMMU TEXHOJIOTUSAMU B
nporuecce 00y4eHus: 1 BO BHEYPOUHOE BPEMS;

- (hopmupoBaHHE MPEICTAaBICHUN O LIEHHOCTU 3aHATUN (PU3NUECKON
KYJIbTYpOH U CHOPTOM, MOHUMAHUS BJIUSHUS 3TOM JIEATEILHOCTH Ha
pa3BUTHE JIMYHOCTU 4YeJIOBEKa, Ha Ipolecc oOyuyeHUs U B3pOCIOM
YKU3ZHMU.




TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC

Ne

HaumeHoBaHue pa3iesioB M TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIe (LM pPOBbLIE)

n/m nporpaMmMsbl Bcero KouTtpoJbHbie padoTsbl o0Opa3oBaTe/bHbIE PeCypPChI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA

1.1 iﬁf:;;HZﬁEa; 1? G;Ililf;zecxoﬁ 5 bubmorexa [IOK
' P https://m.edsoo.ru/7f41837¢c

ESITEIILHOCTH YEI0BEKA

19 BemecTBa 1 XuMu4deckue 15 1 bubnnoreka IIOK
' peaKIuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 20 1

Pa3nen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

51 Boznyx. Kucnopon. [Tousitue 06 6 bu6nuoreka [IOK
OKCHaax https://m.edso0.ru/7f41837c
59 Bonopon.Ilonstue o kucinorax u 8 bubnmnorexka HOK
COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 bubnmnoreka [JOK
OCHOBaHHSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACChI 11 1 bubmuorexa [JOK
HEOPTraHUYECKUX COCTUHECHUI https://m.edsoo0.ru/7f41837¢c
Hroro 1o pasuery 30 2

Pasznea 3. [lepuoguueckuii 3axon u [lepuoauveckas cucremMma XuMu4ecKux 3jaemMeHToB /1.

Xumunueckasi cBsizb. OKHCIAUTENbHO-BOCCTAHOBUTEIbHBIE pe€aKuu

N. Menneneea. CTpoeHue aToMoOB.

3.1

[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema

7

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHUYECKUX dieMeHToB /1. 1.
Menaene-eBa. CtpoeHue aToma

XUMHYeCKas CBA3b.

3.2 OKHCIUTEIBLHO- 8 bubmorexa LIOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIBbHBIC peaKLII/II/I
Wroro no pazueny 15 bubnrorexa LIOK
https://m.edso00.ru/7f41837c
PesepBHOE Bpemst 3 bubnmorexa LIOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

HaumeHoBaHue pa3/iejioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIe (LM POBbLIE)

Ne i/ KoHnTpoJbHbIe
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI
Pa3zgea 1. BemmecTBo U XUMH4YeCKHe peakuu
[ToBTOpenue u yriyOiaeHue 3HaHHUHA bu6mmoreka [IOK
1.1 5 1
OCHOBHBIX pa3JIesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [HOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIALIMS. 3 1 bu6nuoreka [IOK
' XUMHYECKUE PEAKIMH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17 2
Pazgen 2. HeMeTaJJILI M UX CO€IHHEHUSA
51 OO0mias XxapakTepuCcTUKa XUMHUUECKIX 4 bubmuotexa [JOK
' snemeHToB VIIA-rpymmsl. ["ajgoreHs https://m.edsoo.ru/7f41a636
o | e :
' DTIENICHTO PYHIbL L-cpa it e https://m.edsoo.ru/7f41a636
COETMHEHUS
23 saowormon Vaspym, A Goobop i | 7 Bmorera LIOK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
e g)ﬁiem:ﬂ Xoap(ilf]l::pI/ICTI/IKa X;/IIMI/Ie'—Ie:KI/IX . 1 BuGmiorexa [IOK
: JIEMCHTOB -TpYIIIBEL. YTII "
. pyn poA https://m.edsoo.ru/7f41a636
KPEMHUI U UX COeANHECHUS
Hroro no pazneny 25 1



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paznen 3. MeTa/L1bl H UX COCIMHCHUHA

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubnmorexa LIOK
. W€ CBOICTBA MET B
m . https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubmorexa OK
' B P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

INOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
KonunyectBo 4yacos
Ne JJIeKTPOHHBbIE U(POBbIE 00pa3oBaTebHbIE
Tema ypoka KoHnTpoJubHbie
n/n Bcero pecypcsl
padoThI
IT .P
1 PEAMET XUMIH. TOIE XTMUH B HHSHH 1 bubnrorexa L{OK https://m.edsoo.ru/ff0d210c
yesoBeka. Tena u BemecTsa
2 ITousatue o0 MeTOnax MO3HAHUS B XUMUHU 1 bubmmorexa LIOK https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
6 6 .
3 PabOTHL B TaDOPaTOPHH H NPHEMBL 1 bubmmorexa L{OK https://m.edsoo.ru/ff0d23dc
oOparnieHus ¢ 1a0opaTOPHBIM
000pyI0BaHUEM)
q .C 0
4 HeTple BemeCTBavﬂ CMECH. HOCODRT 1 bubmmnorexa LIOK https://m.edsoo.ru/ff0d26ca
paszeneHus cMeceit
[MpakTiueckas padota Ne 2 «Paznenenue
5 cMeceil (Ha mpuMepe OYMCTKU TIOBapeHHON 1 bubmuorexa LIOK https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI M MOJIEKYJTBI 1 bubmuoreka LIOK https://m.edsoo.ru/ff0d2a6¢c
X .3
7 MMUHECKAE SICMCHTE. 3HAKH (CHMBOIIH) 1 bubmmorexa LIOK https://m.edsoo.ru/ff0d2be8
XHUMHUYECKHX 3JIEMEHTOB
8 [IpocThie U CIIOKHBIC BEIIECTBA bubmmoreka ITOK https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJICKYJIIPHOE yICHUE bubnunorexa [IOK https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyna. BaieHTHOCTD 1 bubmmnoreka LIOK https://m.edsoo.ru/ffOd2eae
aTOMOB XMMHUYECKUX DJICMEHTOB
0] .
11 THOCHTCIBHAT ATOMEAT Macca 1 bubnrorexa I{OK https://m.edsoo.ru/ff0d323c

OrtHocuTenbHas MOJICKYJISIpHAdg Macca
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MaccoBas 10711 XUMHYECKOI'0 2JIE€MEHTa B

12 bubmuoreka [{OK https://m.edsoo.ru/ff0d350c
COCTMHCHUH
Komunuectso BemecrBa. Moinbs. MoisipHas

13 bubmmoreka [{TOK https://m.edsoo.ru/ff0d5230
Macca
o .

14 HIBHHCCIUE 1 XMMITICCIHE ABICHIA bubmmorexa LIOK https://m.edsoo.ru/ff0d37fa
XUMHYecKasi peaKIus
I1

15 pHSHARH | yCHOBM“HpOTeKaHM bubmmorexa LIOK https://m.edsoo.ru/ff0d3al6
XUMUYECKUX PEaKIUi
3 .

16 AXCOH COXPAHCHHA MacChl BEIECTB bubnmorexa LIOK https://m.edsoo.ru/ff0d3b88
XHAMHUYECKUE YPABHEHUS
B

17 PIMCTICHIL KOTHHACCTRA, MACCh BEICCTBa Bbu6mnoreka IIOK https://m.edsoo.ru/ff0d5708
110 YPABHCHHSIM XUMUYCCKUX PEAKITUIl
Krnaccudukanus XuMHUECKUX peakiui

18 (coenmuHEHHMSI, PA3TIOKEHHS, 3aMEIIICHHS, bubmmoreka [TOK https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-

19 sHIMKIoEeaUCT. O000IIeHNEe U bub6nuoreka IIOK https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIusl 3HAaHUH
KonTponbnas padorta Nel no teme

20 bub6mmoreka [{OK https://m.edsoo.ru/ff0d4290
«BerecTBa 1 XUMUYECKUE PEAKITHI
Bo3nyx — cmech razos. Cocras Bo3ayxa.

21 Kucnopog — 3neMeHT U mpocToe bubnunorexa [IOK https://m.edsoo.ru/ff0d448e
BemecTBo. O30H

22 dusnyeckre 1 XUMHYECKHE CBOMCTBA bubnrorexa I{OK https://m.edsoo.ru/ff0d4614
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KHCI0POAa (peakuy OKUCIIEHUS, TOPEHUE).
ITonsatue 06 oxcuuax

Crnoco0bl MoTy4eHus KHCI0po/ia B

23 71a00paTOPHU ¥ TPOMBIIUICHHOCTH. bubnunoreka LIOK https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,

24 MTOHATHE O TEPMOXMMUYECKOM YPaBHEHUH, bu6muoreka ITOK https://m.edsoo.ru/ff0d4790
9K30- M SHIOTEPMHUUCCKHX PEAKIIUAX
TomnuBo (HedTh, Yroib U MeTaH).

25 3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro bubmmorexka LIOK https://m.edsoo.ru/ff0d4c4a
peI0TBPAIICHHUS
[IpakTuueckas padora Ne 3 o Teme

26 «[TomyueHue u cobupanue KuciIopoa, bubaunotexa [IOK https://m.edsoo.ru/ff0d4ae2
H3y4YCHUE €r0 CBOMCTBY
B — .

27 OHOPOA = STEMCHT H HPOCTOC BEIHECTRO Bu6mmorexa LIOK https:/m.edsoo.ru/ff0d4ddo
Haxoxnenue B mpupoe
o y

28 VSTHCCINE T XHNIHCCITHE CRoNCTRd Bu6nnorexa IIOK https://m.edso0.ru/ff0d4ddo
BoJOpoIa. [IprMeHeHre Boopoia

29 [ToHsITHE O KUCIIOTaX U COJISAX bu6muoreka ITOK https://m.edsoo.ru/ff0d50d2

30 (CTIOCOOBI HOMYHCHHA BOAOPOAA B bubmmoreka [{OK https://m.edsoo.ru/ff0d4dd0
nabopaTtopuu
IT O6ota Ne 4

31 paiTiHicckas pabora 73 % [0 TeMe Bu6morexa L[OK hitps:/m.eds00.ru/ff0d4f42

«[lonydyenue u cobupanue Bogopoaa,
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W3YyYEHHUE ETO CBOMCTB)

32 Mornsipablii 00bEM ra3oB. 3akoH ABOTaipo bubnunoreka LIOK https://m.edsoo.ru/ff0d542e
Breruucnenus 00bEMa, KOJIUYECTBA

33 BEIIIECTBA ra3a 10 €ro H3BECTHOMY bubmmorexa LIOK https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
Brrunciienust 00bEMOB ra30B [0 YPaBHCHHIO

34 peakiuy Ha OCHOBE 3aKOHA 00bEMHBIX bubmmorexa LIOK https://m.edsoo.ru/ff0d5708
OTHOILIEHUI Ta30B

35 du3nYeCKUe ¥ XMMHYECKHE CBOMCTBA BOIBI bubmmorexa LIOK https://m.edsoo.ru/ff0d587a
Cocras ocHoBauuii. [Toustie 00

36 bubmmoreka [{TOK https://m.edsoo.ru/ff0d59e2
HHIIKATOPaxX
Bona kak pactBoputens. HachbieHHbIe 1

37 HEHACHIIIEHHBIE pacTBOpbl. MaccoBast 1oJst bubmorexa LTOK https://m.edsoo.ru/ff0d5b40
BEILECTBA B PACTBOPE
[TpakTuueckas padora Ne 5 mo Teme

11

38 « pHrOTPBHe?He paCTB(zp()B © . bubmuorexa LIOK https://m.edsoo.ru/ff0d5eba
OIpeIeIEHHON MacCOBOM JT0JICH
PacTBOPEHHOTO BEIIECTBA»
K §] No2

39 OFTPOIbTIAT paboTa o Teme bubnmnorexa LIOK https://m.edsoo.ru/ff0d6342
«Kucnopoa. Bonopoa. Boga»
@) :

40 KCHIBL: COCTAB, KIACCH HKanu, bubnmoreka IIOK https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa
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[TonydyeHue 1 XuMHYECKHUE CBOICTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubnunoreka LIOK https://m.edsoo.ru/ff0d664e
OKCHJIOB
0) :

42 CHOBAHMH: COCTAB, KIACCH KA, bubmmorexa LIOK https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
I .

43 OnyquHue 1 XHMITHCCTHE cBoneTsa bu6muoreka ITOK https://m.edsoo.ru/ff0d67ca
OCHOBaHHI
K :

44 HCIIOTHI: COCTAB, IIACCHpHKALI, bu6nuoreka IIOK https://m.edsoo.ru/ffOdfee2
HOMCHKJIATypa
N .

45 OTYHICHHUE 1 XHMITTECKHE CBOHCTRA bubmrorexa LIOK https://m.edsoo.ru/ff0dfee2
KHCIIOT
C : 0

46 oM (cpenne) HOMeHKHaTyupa’ CHOCODH bu6nuoreka IIOK https://m.edsoo.ru/00ad9474
IMOJIYUCHU A, XUMUUYCCKHUE CBOUCTBA
ITpakTruyeckas pabora Ne 6. Pemenue

47 SKCHEPUMEHTAIBHAX 3a/a1 10 TEME bu6muoreka IIOK https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KIIACChl HEOPTAHUYECKUX
COEJTMHEHUI»
r

48 CHETIECKAZ CBASH MEXLY IfﬂaccaMH bubnmnorexa I{TOK https://m.edsoo.ru/00ad9a50
HEOPTaHWYECKUX COCTUHEHHIA

49 O0001ICHIE ¥ CHCTEMAaTH3aIMS 3HAHUI bubmuoreka [{OK https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/ff0d664e
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50

51

52

KontponbHas padota Ne3 mo teme
"OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX
coequHeHun"

[TepBbie MOMBITKH KIacCUPUKAITII
XAMHUYECKHX dJIeMeHTOB. IloHsaTHE O
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuonnueckuii 3akon u I[leprnonnueckas

cHCTeMa XUMHUYEeCKHUX dnemMeHToB /. 1.
Menneneesa

bubmuoreka [IOK https://m.edsoo.ru/00ad9ela

bubmmorexa LIOK https://m.edsoo.ru/00ad9ffa

bub6muoreka IIOK https://m.edsoo.ru/00ada52c

53

[Iepuonsl, rpynimsl, MOATPYIIIbI

bu6muoreka [IOK https://m.edsoo.ru/00ada52c

54

55

56

Crpoenue atoMoB. CocTaB aTOMHBIX SIJIEP.
N3otomsr

CTpOCHI/IC SJICKTPOHHBIX 000JI0YEK aTOMOB

aneMeHToB llepuoanyeckoii cucrems! . H.

MenaeneeBa

XapaKTepUCTUKAa XUMUYECKOTO dJIEMEHTA
I10 €ro noJioxkeHuro B [leproanueckon
cucteme /1. 1. MeHnaeneeBa

bub6mmoreka [{OK https://m.edsoo.ru/00ada342

bub6muoreka IIOK https://m.edsoo.ru/00ada6bc

bu6muoreka IIOK https://m.edsoo.ru/00ada824

57

3nauenue [lepuoauyeckoro 3akoHa s
pa3BuTHUA HayKu U npaktuku. . 1.
MeHeneeB — y4€HbIU, IEAATOT U
IpaXxJ1aHuH

bubmmoreka [{OK https://m.edsoo.ru/00ada96e

58

DNEeKTPOOTPULIATEILHOCTh ATOMOB
XUMHUYECKUX DJIEMEHTOB

bub6moreka [{OK https://m.edsoo.ru/00adaab8
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59

MNonnag xumuyeckas cBsI3b

bu6muoreka [IOK https://m.edsoo.ru/00adac34

60 KoBasienTHas moJsipHas XUMHUYECKas CBSI3b bub6muoreka LIOK https://m.edsoo.ru/00adaab8

61 KopaseHTHas HENOAPHAs XHMHICCKaS bub6muoreka ITOK https://m.edsoo.ru/00adaab9
CBSI3b

62 CremneHpb OKUCIIEHUS bubnmnorexa LIOK https://m.edsoo.ru/00adae28

63 OKHCIHTEILHO-BOCCTAHOBHTCLHEIC bubmmorexa LIOK https://m.edsoo.ru/00adb076
peaknuu

64 OKHCIUTEN U BOCCTAHOBUTEIH bu6nuoreka IIOK https://m.edsoo.ru/00adb076
K o4

65 OHTPOMLHAA paboTa Ned 1o Teme bu6nuoreka IIOK https://m.edsoo.ru/00adb486
«CtpoeHne aroma. XuMU4ecKas CBSI3b»
P i . 06006

66 CICPBILIE YPOK. 100 ?l crme bubmuoreka [IOK https://m.edsoo.ru/00adb33c
CUCTeMaTH3aIusl 3HAaHUHA
PeseprubIil ypok. O60061eHIE 1

67 bubmmorexa LIOK https://m.edsoo.ru/00ad9cb?2

cHCTEMAaTH3aINsI 3HAaHUH
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PesepBHelil ypok. O000IICHHE 1

68 . 1 bubmmorexa LIOK https://m.edsoo.ru/ff0d61c6
cucTeMaTH3alys 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 68 4
[MPOI'PAMME
9 KJIACC
KosnuyectBo 4yacos
Ne — DJIeKTPOHHbIE HH(PPOBbIe 00pa3oBaTe/bHbIE
Tema ypoka KonTposabHubie
n/n Bceero pecypcbl
padoThI
[Iepnoanueckuit 3akoH. Ilepuonnueckas
1 CHUCTeMa XUMHUYECKHX dyteMeHToB [1. 1. 1 bu6mmoreka [IOK https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XMUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmoreka L{OK https://m.edsoo.ru/00adb6b6
1050 (i (0):!
Knaccudukanus u HomeHkiaTypa
3 1 bubamoreka IJOK https://m.edsoo.ru/00adb7e2
HEOpPraHMYECKUX BEIIECTB
B .
4 FIBT XHMHTHCCROR CBH?H TR 1 bu6nuoreka [{OK https://m.edsoo.ru/00adbac6
KPUCTAITIMYECKUX PEIIETOK
KonTtponbHas pabora Nel o teme 1
5 «[ToBTOpEHUE U yriayOaeHue 3HaHui 1 bubnmoreka LIOK https://m.edsoo.ru/00adbac6
OCHOBHBIX Pa3ZeioB Kypca 8 Kiacca»
n .
7 ORATHE O CROPOCTH XHMHHCCKOU 1 bubmoreka IIOK https://m.edsoo.ru/00adbe9a
peakuuu. [loHaTHE O TOMOTE€HHBIX U
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TCTCPOTCHHLIX PCAKIUAX

[TonsiTE 0 XUMUYECKOM PABHOBECHHU.
@DakTOpPBI, BIUSIOIINE HA CKOPOCTh

XUMHYECKUE CBOMCTBA HA MMPUMEPE XJIOpa

8 . bubmmorexa LIOK https://m.edsoo.ru/00adc28c
XMMHYECKON PEaKIMu M TOJI0KEHHE
XMMHYECKOTO PAaBHOBECHS
0 -

9 KHCIITTCIBHOBOCCTAHOBHTCIILHDIC bubnmorexa LIOK https://m.edsoo.ru/00adcade
peakiuu
T 5 .

10 SOPI JCKIPONUTHHCCROH AHCCOTMatM bubnunoreka [IOK https://m.edsoo.ru/00adcd68
CuiibHbBIE U ClTa0bIe 3JEKTPOIIUTHI

11 HoHHble ypaBHEHUS peaKIuit bubmmoreka LIOK https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KHCIIOT U

12 OCHOBaHHUH B CBETE MPEACTABICHUI 00 Bbubmnoreka ITOK https://m.edsoo.ru/00add5d8
SIICKTPOIUTHYECKON JTUCCOIMAIIN
XUMHUYECKHE CBOWMCTBA COJICH B CBETE

13 IPE/ICTaBICHUI 00 AIIEKTPOITUTUIECKON bubnuorexa LIOK https://m.edsoo.ru/00add8b2
JTCCOIIHAIIAN

14 [MousTHE O TUAPOIH3E CONeH bubnmoreka [IOK https://m.edsoo.ru/00add9d4

15 O0600111eHNEe U CHCTEMATU3aUs 3HAHUI bubamnoreka I{OK https://m.edsoo.ru/00addd12
I1 6ota Ne 1. «P

16 pacriieciait pabota (rettierme bubnuorexa LIOK https://m.edsoo.ru/00addbfa
9KCTIIEPUMEHTATBHBIX 337124
KonTponbnas pabota Ne2 o teme

17 «DNEKTPOIIUTHYECKAS TUCCOIIHALIHS. bubmoreka IIOK https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIUU B PACTBOPAX»
006 .

18 T4 XAPAKTCPFCTIRA rafioreiion bubaunoreka [OK https://m.edsoo.ru/00addfe2
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19

XnopoBogopoa. ConsHast KHCIIOTA,
XMMHYECKHE CBOHCTBA, MOTy4YCHHUE,
pUMEHEHHE

bubmnoreka ITOK https://m.edsoo.ru/00adel104

20

[IpakTuueckas padora Ne 2 o teme
«IomydeHnue COITHON KUCIOTHI, U3Y4CHUE
€€ CBOUCTB»

bubanorexa I{OK https://m.edsoo.ru/00ade348

21

22

Beruucnenus no ypaBHEHUSIM XMMHYECKHX
peaKLui, eciii OVH U3 PEarcHTOB JaH B
U30BITKE

OO61mas xapakTepucTrka 31eMeHToB VIA-
TpyHIIbI

bubaunoreka I{OK https://m.edsoo.ru/00ade488

bubmmoreka [TOK https://m.edsoo.ru/00ade64a

23

AJTOTpOTTHBIC MOTU(DUKAIINH CEPHI.
HaxoxaeHnue cepbl v €€ coequHEHU B
npupoje. XMMHYECKHEe CBOICTBA cephl

bubmmoreka [TOK https://m.edsoo.ru/00ade64a

24

25

26

27

CepoBogopo1, cTpocHHE, (PU3HUECKUE U
XUMHYECKHUE CBOMCTBA

Oxcuppl cepbl. CepHas KHCIIOTA,
¢du3nyeckre 1 XMMUYECKHE CBOMCTBA,
IIPUMEHEHHE

XUMHUUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
MPOMBINIJIEHHOTO CII0Cc00a MOTy4eHus
CEpPHOM KUCIOTBL. XUMUYECKOE
3arpsI3HEHUE OKPYKAIOLIEeH Cpeibl
COEIMHEHUSIMH CEPbI

Brrunciaenue MaccoBoii 10JIM BeIXO4a
MMpOAYKTaA pCaKIuu

bubamnorexa IJOK https://m.edsoo.ru/00ade802

bu6mumoreka [{OK https://m.edsoo.ru/00adea28

bu6mumoreka [TOK https://m.edsoo.ru/00adec8a

bubaunoreka I{OK https://m.edsoo.ru/00adec8a

28

OO0m1as XxapakTepucTUKa JIeMEHTOB VA-

bu6muoreka IOK https://m.edsoo.ru/00adeea6
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rpymibl. A30T, paclipoCTpaHEHUE B
npupoje, Gu3nIecKue 1 XUMHIECKUE
CBOMCTBA

29

30

31

AMMHaK, ero GuU3N4ecKue 1 XUMHYECKHE
CBOMCTBA, IIOJIy4CHUE U IIPUMECHEHUE
[TpakTrueckas padora Ne 3 o Teme
«[lony4yenne aMMuaka, U3y4eHHue ero
CBOMCTB»

A3oTHas KucioTa, e€ husndeckue u
XUMHUYECKHE CBONCTBA

bubaunoreka I{OK https://m.edsoo.ru/00adf004

bubmnoreka IJOK https://m.edsoo.ru/00adf180

bubmuoreka [{OK https://m.edsoo.ru/00adf306

32

Hcnonb30BaHne HUTPATOB U coJel
aMMOHHUS B KAUECTBE MUHEPATIbHBIX
ynobpenuii. XuMHuecKoe 3arpsisHeHHe
OKpYKarolllel Cpeibl COeAMHEHUSMHU a30Ta

bubamnoreka I{OK https://m.edsoo.ru/00adf518

33

®dochop. Okcun dhocdopa (V) u
dbocdopnas kucnota, puznyeckue u
XMMHYECKHE CBOMCTBA, MOJyYeHUE

bubmmoteka [{OK https://m.edsoo.ru/00adf68a

34

35

Hcnonb3oBanue GocdaroB B KauecTse
MUHEPATBHBIX YA0OpeHUil. 3arpsi3HeHne
MIPUPOHOM cpenbl pochaTamu
VYriepon, pacipocTpaHEeHue B IPUPO/IE,
du3nveckre U XMMUYECKHE CBOMCTBA

bubmmoreka I{OK https://m.edsoo.ru/00adfc20

bubmuoreka [IOK https://m.edsoo.ru/00adfd9c

36

Oxkcuapl yriaepoaa, ux Gpuznyeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTUYECKUE
po0OJIeMBbI, CBSI3aHHBIE C OKCHJIOM

yraepoaa (IV)

bubaunorexa I{OK https://m.edsoo.ru/00adfebe

37

VYroapHasg KUcioTa 1 €€ coJin

bubmuoreka IOK https://m.edsoo.ru/00ae006¢
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38

[IpakTuueckast padora Ne 4 o reme
"[TonydyeHue yrieKuciaoro rasa.
KauecTBenHas peakius Ha KapOOHAT-HOH"

Bbubmnoreka ITOK https://m.edsoo.ru/00ae027¢e

39

[TepBoHauabHBIE MOHATHUS 00
OpPraHUYECKUX BEIECTBAX KaK O
COCIMHEHUSAX YIIIepoaa

bubaunorexa I{OK https://m.edsoo.ru/00ae054e

40

41

42

Kpemuunii u ero coequHeHus

[TpakTuueckast pabota Ne 5. Pemenue
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
«Baxueimme HeMeTaIbl U UX
COETMHEHUS»

KoHnTtposbhas padora Ne3 no teme
«Baxuelmme HeMeTaIbl U UX
COETMHEHUS»

bubaunorexa I{OK https://m.edsoo.ru/00ae080a

bubmmoreka ITOK https://m.edsoo.ru/00ae0bf2

bubmmoreka [{OK https://m.edsoo.ru/00ae0el8

43

OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METaJIJIOB. MeTaiummueckas
CBSI3b M METAJUIMYECKAS KPUCTAILUINYECKAs
pemérka. PU3nUecKre CBOMCTBA METAJIOB

bubmmoteka L{OK https://m.edsoo.ru/00ae103e

44

XHUMHUYECKUE CBOMCTBA METAJLIOB.
ONEKTPOXUMHUYECKUH Psiji HallpsHKEHUN
METaJUIOB

bubmmoteka [{OK https://m.edsoo.ru/00ael1156

45

46

O6111e crnocoObl MOTYyYEHHsI METAJLIOB.
CnnaBbl. BeruucieHus o ypaBHEHUAM
XUMUYECKHUX PEaKIIUi, ECITH OJIUH U3
peareHTOB COJICPKHUT MPUMECH

IIonsatue o KOppO31Hu MECTAJIJIOB

bubmuoreka I1OK https://m.edsoo.ru/00ae1156

bubaunorexa I{OK https://m.edsoo.ru/00ael278
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47 [leao4HbIe METAILIBI bubanorexa I{OK https://m.edsoo.ru/00ael4b2

48 OKCHIBI ¥ THIPOKCUIBI HATPHSI U KaJTHsI bubmmoreka LIOK https://m.edsoo.ru/00ae14b2

49 Hlenqu? SCMETBHBIC METAILIBL = KaJBIHH bubanoreka I{OK https://m.edsoo.ru/00ael5e8
Y MarHui

50 Bakneiimme coequHeHns KalbIUs bubmnoreka IJOK https://m.edsoo.ru/00ael15e8

51 O06001IEeHre U CUCTEMATH3AIMS 3SHAHUMA bubmmorexka IIOK https://m.edsoo0.ru/00ael15e8
e 61 o8

52 COTOCTD BOAB I CHOCODRI €€ bu6mmoreka [IOK https://m.edsoo.ru/00ae1886
yCTpaHEeHHUS
[IpakTrueckas padora Ne 6 o Teme

53 "YKECTKOCTH BOJIBI M METOJIBI €€ bubmmorexka IIOK https://m.edsoo.ru/00aelae8
ycTpaHeHus"

54 ATroMuHUII bubanoreka IJOK https://m.edsoo.ru/00aelc64
A .

55 MbOTEpHbIE CBOHCTRA OKCHAR I bubmumoreka LIOK https://m.edsoo.ru/00aelc64
THJIPOKCHUIA

56 Keneso bubnumoreka [TOK https://m.edsoo.ru/00ael1d86

II

57 OKeHpl, THAPOKCHILI  COnH xenesa (IT) u bubamoreka [{OK https://m.edsoo.ru/00ae35e6
xenesa (I11)

58 O00011IeHNE U CUCTEMATU3ALUS 3HAHUN bubmuoreka IJOK https://m.edsoo.ru/00ael5e8
[TpakTuueckast padborta Ne 7. Pemenue

59 AKCIIEPUMEHTATBHBIX 33124 TI0 TEME bubmuoreka IJOK https://m.edsoo.ru/00ae3de8

«Bakneiie MeTajljIbl U UX COSIUHECHUS
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Brruucnenust no ypaBHEHUSIM XUMHYECKUX
pEaKIMii, €CIIi OJIMH U3 PEarcHTOB JaH B

60 U30BITKE WK COAEPIKUT IPUMECH. 1 bubmmoreka LIOK https://m.edsoo.ru/00ael1750
Breruncnenust MmaccoBou J0JIX BbIXOJ1a
MPOAYKTA PEAKIUU

61 O06001IEeHre U CUCTEMATH3AIMS 3HAHUM 1 bubmnoreka IJOK https://m.edsoo.ru/00ael15e8
K 0ota Ned

62 OHTpOJiBHa’I pabota 1o Teme 1 bubmmorexa IIOK https://m.edso0.ru/00ael15e8
«BaxHeu1me MeTajuibl U UX COCIUHCHUA
B .

63 CHIECTBA 1 MATEPHAIIE B HOBCCAREBHOM 1 bu6mmoreka ITOK https://m.edsoo.ru/00ae3f50
JKHN3HU YCIIOBCKA
x .

64 HMHTICCKOE 3ATPASHEHIE OXpYRAIOMIEH 1 bubmmorexka IIOK https://m.edsoo.ru/00ae4270
cpensl
P

65 OJIb XM B PELEHHI SKOMOTHICCKIX 1 bubmmorexka ITOK https://m.edso0.ru/00ae4270
npo0emM
PesepBHslit ypok. O600111eHNE U _

66 . 1 Bbubmnoreka ITOK https://m.edsoo.ru/00ae0dOa
CUcCTeMaTui3almda 3HaHUHU
P i . 06006

67 CSEPBHBIN YpOI. L00 iHeHHe . 1 bubamnoreka IJOK https://m.edsoo.ru/00adb33c
cucreMaTtni3ania 3HaHUN
P i . 06006

68 CSEPBHBIN YpOI. L0 iHeHHe . 1 bubamoreka IJOK https://m.edsoo.ru/00ad9ch?2
cucreMaTni3ania 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe
obmmectBo «M3narenscTBoO «IIpocBerienne

» Xumus, 9 xinacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKunoHepHOe
obmectBo «M3marenscTBo «lIpocBemenue» 2019 .

tabmuuel: [leproanueckas cuctema xuMuieckux sinemenToB Jl. Y. Menneneea, Tabnuma

PacTBOPUMOCTH, BHGKTPOXI/IMI/I‘-IGCKI/Iﬁ pAA HAIIPAKCHUA MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA
Ypoku xumuu Metonuueckue mocobus, 8 kmacc/ 'abpuensn O.C., Octpoymor W.I'.,
CrnanxoB C.A, AxnmonepHoe obmectBo «M3narenscTBo «lIpocBemenue» 2019r.

* Vpoku xumMuu Meronuyeckue mnocobdus, 9 kmacc/ I'abpuensu O.C., Octpoymo U.T'.,
Cnanxos C.A, AkunonepHoe obmectBo «M3narensctBo «lIpocsemenue» 2019r.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
bu6nmoreka [IOK

https://uchi.ru/

https://skysmart.ru/
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