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INOACHUTEJIBHASA 3AIINCKA

Pabouas mnporpaMmmMa 1O XUMHHM Ha YpPOBEHb OCHOBHOrO 00Iero oOpa3oBaHUS s
oOyuyaromuxcst 8-9-x kmaccoB MAOY «COI n. Kpacuenii Tekctunbumk» paspaboraHa B
COOTBETCTBUH C TPeOOBAHUSMU:

. @enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 oOpazoBanuu B Poccuiickoit
denepanuny;

. npukaza Munnpocseneansior31.05.2021 Ne 287 «O06 yrBepxkaeHuu ¢eaepaibHOro
rocyIapcTBEHHOr0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOIO OOIIETr0 00pa3oBaHuUs»;

. npukaza Munnpocsemnieanst ot 18.05.2023 Ne 370 «O06 yrtBepxkaeHuu ¢eaepanbHON
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHUs»;

. npukaza Munnpocsemenuss ot 22.03.2021 Ne 115 «O06 yrBepxnenun Ilopsiaka
OpraHM3allil ¥  OCYIIECTBJICHHUS OOpPa30BATEIbHOM  JIEATENBHOCTH IO OCHOBHBIM

o0meo0pa3oBaTeIbHBIM  IIpOrpaMmMaM  — 00pa30BaTeNbHBIM POrpaMMaM  Ha4yaJbHOTO
00111er0, OCHOBHOTO OOIIETO U CPETHETO 00Iero 00pa3oBaHMI;

. (denepanbHOroy4e0HOro IiaHa OCHOBHOTO 001Iero oopa3oBaHus;

. benepanbHON paboueil mporpaMMsl 10 y4eOHOMY MpeaMeTy « XUMUs»;

. KOHIIENIIUN TpErnoJaBaHusl y4eOHOTO mpeamera «XHUMHUS» B 00pa30BaTEIbHBIX
opranuzanusix Poccuiickoit @enepanuu;

. [Monoxenns «O pabounx mporpamMmax ydeOHBIX NPEIMETOB, KypcoB (B TOM 4YHCIE

KypCOB BHEYpPOUYHOH JesiTenbHOCTH), Yy4ueOHbIX Monayineii MAOY «COHI n. Kpacusiid
TexCTHIIBIIUK.

OBIIAS XAPAKTEPUCTUKA YUEBHOI'O [IPEJAMETA «XUMU»

[TporpamMa mo XumMuM Ja€T NpeACTaBICHHE O MLEesaX, oOmeill crpareruu oOydeHus,
BOCIIMTAHUS W Pa3BUTHUS OOYYAIOIIMXCS CpPEACTBAMM Y4Ye€OHOro NpeaMeTa, YCTAHABIMBAET
o0s13aTesIbHOE MPEAMETHOE COoJIepKaHKe, MpelycMaTpUBaeT paclpeesieHue ero o Kiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TEMaM IPorpamMMbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
U Ka4yeCTBEHHbIC XapaKTEPUCTUKHU COJAEP)KAaHUS, PEKOMEHIYEMYI0 IIOCJIEJOBaTEIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
npoliecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaessieT BO3SMOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHMSI OCHOBHOM 00pa30oBaTeNIbHOM MporpaMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus, a TakKe TpeOOBaHUN K pe3yabTaTaM 00ydeHUs XUMUU
Ha YpOBHE LeJeil Wu3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yueOHO-ITO3HABaTEIbHOMN
JeSITebHOCTH 00y4aroIIerocs o OCBOCHUIO yYEOHOT0 COlEepKaHMSL.

3HaHME XUMUU CIIY’)KUT OCHOBOM 11 (POpMHUPOBAHUS MUPOBO33pEHUsI 00y4darolerocs, ero
NpeCTaBICHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPaOT (OPMHUpYEMble XUMHUEH
MPEJICTaBJICHUS O B3aUMONPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHusT TI00aIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHSL 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUYECKOH, MUILEBON U HKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealu3alid BO3MOXKHOCTEH JJIsi caMmMOpa3BUTUS U (OpPMHUpPOBaHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B (QOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHON  yueOHON  JEesATENbHOCTH, OKCHEPUMEHTANbHBIX U
UCCJIEIOBATEIbCKUX YMEHHH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodecCHuOHATIBHOMN 1S TeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH O0YyYaroIINXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HAyYHBIM
3HAHUSAM, K MpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrHYeckoe oOpa3oBaHUE
00yJaromuxcs.



JlanHble HampaBieHUS B OOYyYE€HUM XMMHH OOECTICUMBAIOTCSA CHEIU(UKON ColepKaHUs
yueOHOro TpeaMeTa, KOTOPBIA SIBISICTCS TEJAarorHuecKd aJalnTUPOBAHHBIM OTPaKCHHUEM
0a30BOM HAYKW XMMUU Ha ONPEICIEHHOM dTarie e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE
00y4JaroIMMHUCS CUCTEMbI MIEPBOHAYATIBHBIX MOHSATHI XUMUHU, OCHOB HEOPraHMYECKONH XUMHUU U
HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHSATUH OPTaHUYESCKOM XUMHUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XHUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTI'O
noaxoAa K e€ uaydenuto. ConaepaHue CKIQJbIBACTCA U3 CHUCTEMbl MOHATHM O XUMHUYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckoi peakuuu. OOe 3THU CUCTEMBbI
CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY MOCJIEI0BATEILHOTO PA3BUTHUS 3HAHWW HAa OCHOBE
TEOPETUUECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUE€HHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— YY€HHUSI O CTPOCHHUH aTOMa U XUMHUYECKOU CBSI3H;

— IpEeJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBITIONHSAST (YHKIIUH OOBSICHCHHUS W TPOTHO3HPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U MOTYYCHHs U3y4aeMbIX BEIIECTB.

OcBocHHE TPOrpaMMBI M0 XHUMHHU CIIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HaydyHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH MpPUPOJIBL,
[IEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HaHHUIO U METOJIaM MO3HaHUs B Hayke. M3ydueHue xumuu
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW M3 paHee M3YUYEHHBIX YYEOHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (POPMUPOBAHKE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MTPAKTUUYECKON ACATEIHHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMeTra COCTOUT B (pOpMHpPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHUA — BaXHEHIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOT0 XapakTepa, S3bIka HayKH, B
MPHOOIICHNN K HAyYHBIM METO/IaM MTO3HAHUS TIPU N3YYCHHUH BEUIECTB M XUMUYECCKUX PEAKIUi, B
GbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATENbHBIX YMEHUH M UX TNPUMEHEHUH B Yy4eOHO-
MO3HABATEJILHOW U YUEOHO-UCCIE0BATEILCKOM ACATEIHPHOCTH, OCBOEHUHU MPaBUII O€3011aCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKHU3HH.

HEJIN U 3AJAYN NU3YYEHUA YYEBHOI'O ITPEAMETA «XUMU S »

[Ipy u3ydyeHUHM XUMUU Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)XXHOE 3HAUYEHUE
npuoOpenu Takue 1eu, Kak:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PEIICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIINUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CHUCTEMaTHYecKoe MpHOoOIIeHHe oO0yJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAy4HbIM  MeETOJaM  IO3HaHUS,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecreueHrne YCIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOMIMMUCS OIBITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIII ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh M OLICHMBATh SIBJICHUS OKPY’KAIOLIEro MHUpa, HCIONb3ys 3HAHUS U
OTBIT, TOJYYCHHbIE MPU H3yYCHUH XUMHUHU, MPUMEHATh HMX TNpPU pElIeHUH MmpobdieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs TyMaHUCTHYECKUX OTHOIICHUH, TOHUMaHUs [IEHHOCTH
XUMHUYECKMX 3HaHUM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U



TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbSI M OKPYXAIOMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K O0YUEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduiIs U HaNPaBICHHOCTH JlalbHEeHIIero o0y4eHusl.

MECTO YUEBHOTI'O IIPEAMETA «XUMHWA»B YYEBHOM ITJIAHE
B cucreme oOmero oOpa3zoBanus «XWMHS» TpU3HAHA OO0S3aTEIBHBIM  y4eOHBIM
NPeMETOM, KOTOPBI BXOIWT B COCTaB MpeAMeTHOH obOnmactu «EcTecTBeHHO-HAy4HBIC
PEMETBIY.
Y4eOHBIM MIaHOM Ha M3ydeHue Ouonoruu orBoautcs 136 yacoB: B § kitacce — 68 vacos (2
yaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HEJICINIO).

®OPMBbI YUETA PABOYEN ITPOT'PAMMBI BOCITUTAHU A
B PABOYEM ITPOI'PAMME I10 npenmery «XAMUS»
Pa6ouas mporpamma Bocnutanusi MAOY «COIIl . KpacHbiii TeKCTHIBIINKY peanu3yercs, B
TOM UHCIE€ U 4Yepe3 MHCIOIb30BAaHUE BOCIUTATENIBHOTO IIOTEHIHAJIa YPOKOB XUMUHU.
BocnurarenbHblii OTeHIIMAN peAMeTa « XUMHUSD peaiu3yeTcs uepes:
e [loOyxnenune oOydarommxcsi cOONIOIATh HAa YPOKE OOIIETPUHATHIE HOPMBI IOBEICHHSA,

IpaBwiia OOINEHHUS CO CTApIIMMU (MEJArOrMUYeCKUMHA pPaOOTHHKAMHM) M CBEPCTHHKAMHM

(oOyJaromuMucs ), IPUHLIUIBI Y4eOHOU JUCIUIUIMHBI U CAMOOPTaHU3alIUH.
[TpuBiieyeHre BHUMaHUs OOYyYarONIMXCS K IICHHOCTHOMY acCIeKTy H3y4aeMbIX Ha YpOKax
IIPEIMETOB, SIBIICHUM, COOBITUI Yepes:
— oOpallieHue BHUMaHUsI Ha HPABCTBEHHBIC aCIIEKThI HAYUYHBIX OTKPBITUH, KOTOPHIC H3y4arOTCs
B JIaHHBIA MOMEHT Ha YPOKE;
— Ha MPEJCTABUTEIICH yUEHBIX, CBA3aHHBIX C U3y4acMbIMH B JaHHBII MOMEHT TEMaMH, Ha TOT
BKJIaJl, KOTOPBI OHU BHECIM B Pa3BUTHE HAIICH CTPaHBI M MHUPA, HA IOCTOHWHBIC MOPAXKAHUS
MPUMEPBI UX JKU3HH, HA MOTUBBI HX TIOCTYIIKOB;
BxitoueHne B ypoOK UTPOBBIX MPOIEAYpP, KOTOPbIE IMOMOTAIOT MOANAEPKaTh MOTHBAIUIO
00y4aromuxcs K MOMy4YEeHUIO 3HAHUH, HAJTaXKUBAHUIO TO3UTHUBHBIX MEKJIMYHOCTHBIX OTHOIIICHUI
B KJIacCe, IOMOTAIOT YCTAaHOBJICHUIO TOOPOXKEIaTeIbHON aTMOCc(hephl BO BpeMsl YpOKa.
[IpumeHeHre Ha ypoKe WHTEPAKTHBHBIX (OpM pabOThHI, CTUMYIHPYIOUIMX MO3HABATEIHHYIO
MoTuBanuio oOyuatonuxcs. IlpuMeHnenue rpynmoBoi paboTsl unu paboThl B Mapax, KOTOPbIE
CIIOCOOCTBYIOT Pa3BHTHIO HABBIKOB KOMAaHJHOH pPabOTBl W B3aUMOJCHCTBUIO C JIPYTHMH
00yJaroIUMHUCH.
Beibop u wucmonb3oBaHME Ha YpOKaxX METOAOB, METOAMK, TEXHOJOTHH, OKa3bIBAIOIINX
BOCIIUTATEAbLHOE BO3ACHCTBHE HAa JHUYHOCTH B COOTBETCTBHU C BOCIHHUTATENILHBIM HICAJIOM,
LIEJIBI0 U 3a/1a9aMH BOCITUTAHUS.
WuunuupoBanue W TMOJAIEPKKA HUCCIEIOBATEIbCKON NEATENbHOCTH IIKOJIBHUKOB B (opme
BKIIIOUEHUSI B YPOK PA3IMUYHBIX UCCIENOBATENbCKUX 33JaHUN M 3a7ad, YTO AT BO3MOXKHOCTh
00yJaroImuMcsl TPHOOPECTH HABBIKA CaMOCTOSITEIIBHOTO PEIICHUS TEOPETUISCKOW MPOOIIeMBI,
TeHepUPOBAaHUS U O(DOPMIIEHUST COOCTBEHHBIX THIIOTE3, YBAKHTEIHLHOTO OTHOIICHHS K UYKUM
U7CSIM, ITyOJTMYIHOTO BBICTYIUICHHUS, apTyMEHTUPOBAHUS U OTCTAaUBaHUS CBOCH TOUKH 3PCHUS.

VYcTaHoBNIeHHE YBAKUTENBHBIX, JOBEPUTENbHBIX, HE(POPMAIbHBIX OTHOLICHUH MEXAY YUUTEIEM
U yYEHUKaMH, CO3/IaHUE Ha YPOKax 3MOLUOHAIEHO-KOM(DOPTHOM CpeIbl.



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHauya/bHbIe XMMHYECKHE TOHSATHUS

[Ipeamer xumuu. Poiib XMMUM B KM3HM 4YellOBeKa. XUMHUS B CHUCTEME HayK. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeulecTB. [lonsTue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ieneHus cMeceil.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble U cioXkHbIe BenleCcTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaaeHTHOCTP aTOMOB XHMHYECKHMX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTENIbHASI MOJIEKYJ I pHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemecrBa. Mosb. MossipHass macca. B3auMoOcCBsI3b KOJIMYECTBA, MAacChl U
qHClia CTPYKTYPHBIX €IMHUIL BelecTBa. Pacuérel mo ¢hopMyniaM XUMHUYECKUX COSAMHECHU.

®u3nuecKkue M XHMMHYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpPaHEHHsI MacChl BEIIECTB. XUMHUYECKUe ypaBHeHH. Kinaccupukanus XUMHUECKUX peaKiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiaMu paboThl B jabopaTopuu U mpuéMaMu
oOpareHust ¢ 1a0OpPaTOPHBIM O0OPYTOBAaHUEM, M3YYCHHE W OINUCAaHUE (PU3NICCKUX CBOKCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBIeHHuEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALHMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mella C KUCIOTOM) SIBJICHUM, HAOII0AeHNE
W ONHCAaHWE TPHU3HAKOB MPOTEKAHUS XUMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI ¢ XJIOpHUIoM Oapusi, pasioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >Kene3a ¢ pactBopoM coiu menu (II), m3ydenwe crocoOoB
pa3iesieHusi CMeceil: ¢ MOMOIIBI0 MarHuTta, (GUIbTPOBAaHHE, BHINAPUBAHUE, JAUCTUILIALINA,
xpomaTtorpadusi, TMpPOBENEHWE OYUCTKA IMOBAPECHHON COJHM, HAONIOJCHUE W ONHCAHHC
pe3yNbTaTOB IPOBEIAECHUS OMNbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHue
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IpPOCTOE BEILIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (pEaKluyd TOPEHUS).
Oxcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJydyeHHUs KUCIOpoJa B Jlaboparopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoge. O30H — alaoTporHas MOAH(PHUKAIUS
KHCIIOpO/ia.

TermnoBoit >(hdexT XuMHYECKOW peakIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHAOTEpPMUYECKUE peakuuu. TomauBo: yroib M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHUJIEHHE
NapHUKOBOTO AP deKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemiecTBo. HaxokIeHue BojxopoAa B INpUPOJE,
buznyecKkrue 1 XuMUYEeCKHe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oyueHus. KucioTsl u comnu.

Momnsipabiii 006EM ra3oB. Pacuérel Mo XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacelmeHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas [0Sl BEIIECTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpOB B MpHUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOIbI B TpHUpoje. 3arps3HEHUE MPUPOAHBIX BoJ. OxpaHa W OUYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanust ueopranmyeckux coenuHeHnid. Oxcuapl. Knaccudukamus OKCHIOB:
coneoOpa3yrolne (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
oKcuI0B. U3NUECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHue okcumaoB.



OcHoBanus. Kiaccudukanuss ocHoBaHW: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
HomeHnknarypa ocHoBaHuii. Pu3nuecKHe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. Ilomydenue
OCHOBaHUM.

Kucnotel. Knaccudukamnus kucnor. Homenknarypa kucinot. @usndeckue U XUMHUECKUE
cBoicTBa KUCNHOT. P akruBHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa cosneil. duznueckue U XxuMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/IeNICHUE COACpKaHUs KUCIOPO/a B BO3yXe, MOJydeHUE, cOOMpaHue,
pacro3HaBaHHE€ M HM3yYEHHE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHUKHOBEHUS M IMPEKpAIICHUs] ropeHus (mokapa), 03HaKOMIIEHHE C
o0Opa3liaMu OKCHIOB M ONUCaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
M3y4eHUE CBOMCTB BojoOpoja (TopeHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Mo, WccleOoBaHUEe OCOOCHHOCTEH pacTBOPEHHS BEIIECTBC Pa3IMYHONW PaCTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM J0Jie pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOPa3I[0OB HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOZICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUE
B3aumozeiicteus okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeTaJlaMu,
peaKuHuii HEUTpaIM3alKu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PELICHUE SKCIEPUMEHTANIbHBIX 3a/J1a4 110 TeMe «BaxuHenmme
KJIACChl HEOPTraHUYECKUX COETUHEHUIN.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucrema xummu4deckux iementos . U.
MenpeneeBa. CTpoeHne aToMOB. XUMH4YeCKasl CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIACCU(PUKAMA XUMHUUYECKHX dJeMeHTOB. [lonstne o rpymnmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIC U MIETOYHO3EMENIbHBIC METAUIbI, TaJOreHbl, MHEPTHBIEC T'a3bl).
DJIeMEHTHI, KOTOpBIE 00pa3yIoT aM()OTEpHBIE OKCUIBI M THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepuoauueckass cucremMa xumuueckux a3nemeHtos I H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [leproaudeckoid cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HUECKHN CMBICH
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CocraB aroMHbIX sdanep. HM3otomsl. Onexktponsl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMUYECKHUX IeMEeHTOB [leprnoandeckoil cucTembl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
ITepnonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U IEPUOAAM.

3nauenue [lepuognmueckoro 3akona u Ilepuoguyeckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUISl pa3BUTHs HayKH U npakTuku. JI. 1. MeHneneeB — y4€HbIN U IpaKJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HEMOJIsIpHAsT) CBS3b.
DIIEKTPOOTPUIIATETBHOCTh XUMHYECKUX AJ1EMEHTOB. MIOHHAs CBS3b.

Crenenb  okucienus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbr
OKHCJICHUS U BOCCTaHOBJEHHUS. OKUCIUTEIN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

n3ydeHue oO0pas3IoB BEMIECTB METAUIOB M HEMETAJJIOB, B3aWMOJCHCTBHE THUIPOKCHIA
[MHKa C pacTBOpamMu KUCIOT W IIEJ0uYel, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTETHHO-BOCCTAHOBUTEILHBIX PEAKINK (TOpEHNE, PEAKIIMH PA3JIOKEHHS, COSTUHEHNS ).

Mesxicnpeomemmuuie ceasu



Peanuszanus MEXNpPEeAMETHBIX CBA3CH IPU U3yYEHUU XMMHHU B 8 KJIACCE OCYILECTBISAETCS
yepe3 HCIOJIb30BaHME KaK OOLIMX EeCTeCTBEHHO--HAYYHBIX IOHATUH, TaK W TOHSATHIA,
ABJIAIOIINXCSI CACTEMHBIMH JUISL OTAEIBHBIX NPEAMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0me ecTeCTBeHHO--HAy4YHbIE TOHSATHS: Hay4HbIM (paKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®uspka: Marepus, aToM, OJJIEKTPOH, IIPOTOH, HEUTPOH, WOH, HYKJIHJ, HW30TOIBI,
pPaTMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsij, BELIECTBO, TelO, 00BEM, arperatHoe
COCTOSIHUE BEULIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIIBI W3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusa: armochepa, rumpocdepa, MHUHEpasbl, TOPHBIE TOPOIBI, MOJE3HBIE
MCKOIIaeMBbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepuonnueckuit 3akoH. Ilepmommueckas cucremMa XuMUYecKHx diemMeHToB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KalIbLUs U UX COEAMHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM 3JIeMeHTOB B [lepruoaudeckoi CuCcTeMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBl KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAIMYECKOW PEIIETKM M BUJA XMUMHUYECKOHU
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHM, TeHeThdecKas
CBsI3b HEOPTaHUYECKUX BELIECTB.

Knaccugukanus XuMUYECKAX PeaKkuil Mo pa3IudHbIM MPU3HAKaM (IO YHCIY U COCTaBy
YYacTBYIOUIMX B peakUUH BELIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XMMHUYECKUX 3JIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacCTHIO KaTajau3aropa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIUH, TEPMOXUMHUUECKUE YPABHEHUS.

[TonsiTne 0 cxopocT XUMHUYEcKOH peakiuu. [loHsTHe 00 0OpaTHMMBIX M HEOOPATHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. Ilonsatue o
karanu3e. lloHarne o XumuyeckoM paBHOBecuU. @DakTOphl, BIHUAIOLIME HA CKOPOCTh
XUMHYECKON PEAKIIMH U TIOJIOKEHUE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAHOBUTENIBHON peakuuu. COCTaBI€HHE YPABHEHMM OKHMCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BAaHUEM METO/1a AJIEKTPOHHOIO OaJiaHca.

Teopust 2NEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMM BHJAMU XHUMHMUYECKOH CBS3H.
Crenenp quccounanuy. CuiabHbIE U CllaOble SIEKTPOIHUTHI.

Peakuuu moHHoro o6meHa. YcinoBHsl MPOTEKAHUS PEAKIMII MOHHOrO OOMEHa, MOJHbIE U
COKpAaILEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
IpeJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIMU Ha HOHBI.
ITonsATHE O THIpPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPUCTAIUIMYECKHX PEHIETOK HEOPraHMYECKUX BEIECTB —
METAJJIOB M HeMeTalioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
MCCIIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACUCTBHS PA3IUYHBIX
(bakToOpoB, UCCIIEOBAaHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoliecca AUCCOLUAIUU
KHCJIOT, IIenodyed M coneld (BO3MOXKHO HCIIOJIb30BAaHHE BHUAECO MAaTepHalioB), IpPOBEACHUE
OTBITOB, WIIIOCTPUPYIOIIMX IMPHU3HAKU MPOTEKaHMs peakiuii MoHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACNCHHE Tra3a, OoOpa3oBaHME BOJbI), OINbBITOB, WIIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUuil (TOpeHHe, peakluu pas3iokKeHMs, COEAUHEHHS),



pacrno3HaBaHWE HEOPTraHMYECKHX BEUIECTB C IOMOILIBIO KAavye€CTBEHHBIX PEAKLUM Ha HOHBL,
pellIeHne YKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemera/ibl 1 MX COeJUHEHHA

OOmast xapaktepucTuka TajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIC
crenieHu okucineHus. CrtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEHMCTBHE C MeETaulaMH, HEMETajlaMu,
menoyamu). Xuoposopopoa. ConsiHas — KHMCIOTa, XUMHMUYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHU3M uelloBeka. BaykHelme Xiaopuabl
U MX HaXO0XJECHUE B IIPUPOJIE.

OOmass xapakrepuctuka 351eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHue M (pU3MYECKUe CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAINN KUCIOPOJa U CEepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYECKHe M XMMUYecKHe cBoMcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCUIOB. CepHas KUCIIOTa, (PU3UYECKUE M XMMHUYECKHE CBOICTBa
(oOme kak IpeacTaBUTENs Kilacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallue B OCHOBE MNPOMBIIUICHHOTO croco0a IMoiydeHHUsl cepHOi KucioTel. Ilpumenenue
cepHOi KucinoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyabgaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollell cpenbl
COCIMHEHUSIMHU Ccepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLCHUS.

OOmass xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHH OKUCIEHUs. A30T, paclpoCTpaHEHHE B NpUpoOJEe, (QU3MYECKHE U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoJlydeHue u npuMenenue. Conu aMMOHUS, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTA, €€ IOJIyYeHUE,
duznUeckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
yno0peHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docthopa, puznyeckne u xummueckue cBorictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢du3nueckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. Mcmonb3oBanue QocdaToB B KauecTBe
MUHEPATBHBIX YIOOpPEHH.

OOmast xapaktepuctuka 37aeMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTpPOEHHUs aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIINK, PACIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux (pU3NYecKue U XMMUYECKHE CBOMCTBA, JAEWCTBHUE HA KMBBIE OPraHU3MBI,
NOJy4eHHEe U IpPUMEHEHHEe. DKOJIOTHYeCKUe MpobaeMbl, CBsI3aHHble ¢ okcuaoM yriepoaa (IV),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBINM 3QQeKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, MOJydeHHE U NpuMeHeHHe. KadecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[TlepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 9TaH, ATWUJIEH, AaleTWIEH, JTaHOJ, IJIMLEPHUH, YKCycHas kuciora). I[IpupogHsie
VCTOYHUKU YIJIEBOJAOPOAOB (Yroib, MPUPOJIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadOoTKu
(OeH3uH), UX poJb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBoJaXx — M HX pOJU B JKM3HM 4YelloBeKka. MarepuaqbHOE €IUHCTBO
OpPraHMYECKUX Y HEOPTaHUYECKUX COECIUHEHHMN.

Kpemuuii, ero ¢Qusmueckre u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
CoenuHenus kpeMmHuss B mpupoje. OOmme mpencrasieHus o0 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUITMKAThI, UX UCIIOJIIb30BAaHHUE B OBITY, B IPOMBIIINIEHHOCTH. BaxHeilmue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeToH, kene300eToH. IIpobimembl
0€30MacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.



Xumuueckuii IKCnepumMeHm:

u3ydeHre o0pa3loB HEOPraHWMYECKHX BEILIECTB, CBOWCTB COJSTHOW KHCIIOTHI, IPOBEACHUE
KaYeCTBEHHBIX PEeaKkIUil Ha XJOPUA-WOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIbBITHI,
oTpakaromue (U3NUYEeCKue U XMMUYECKHE CBOMCTBA TaJOTC€HOB M MX COCAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BHUACOMATEpUAIOB), O3HAKOMIIEHHE C 00pasllaMy XJIOPUIOB (TajJlOT€HUIOB),
O3HAaKOMJICHHE ¢ o0pasnmamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BUJCOMAaTEepHanoB), HaOmoJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOI0JIeHuEe IpHu3HaKa eé
IPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOKHO HMCIIOJIB30BaHUE BUICOMATEPUAIIOB), 0OOpa3iiaMu a30THRIX U pochOopHBIX yaoOpeHHH,
NOJy4YeHue, coOupaHue, pacrno3HaBaHWE M U3YYCHHE CBOWCTB aMMHaKa, IPOBEACHUE
KaYeCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3YyYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJeNeld KpUCTAUIMYECKUX PEHIETOK aiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aAcOpOlMU PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOupaHue, paclio3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHUCIIOTO ra3a, IpOBEJCHHME KaueCTBEHHBIX PEaKlMil Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HMX IPOTEKAHUs, O3HAKOMJICHHUE C MNPOAYKIUEH
CUJIMKATHOM IPOMBIIUIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3aJ1ad 0 Teme «BakHenmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTtajliibl M MX COCIUHEHUS

OO0mass xapakTepUCTHKA XHMHUYECKHUX OJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckoit cucreme xumudeckux 3semeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTramuiMueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYECKas
pemérka. DJIEKTPOXMMHUYECKUHM psJ HanpsokeHU wmerauioB. Du3nuecKkue U XUMHUYECKUE
cBoiicTBa MetayioB. OOmme crnocoObl Mmoxy4eHuss MeTauioB. [loHATHE O KOPPO3UU METaNIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YYT'YH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounble MeTauIbL: NTONIOKEHUE B [leproanyueckoi cucTeMe XMMUYECKUX 3J1EMEHTOB /1.
H. MeHnpneneesa, CTpOEHHE UX aTOMOB, HaXOXICHUE B mpupoje. Puznueckue U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUN.

[[{erouHO3eMENBbHBIE METAJUIBI MarHui M Kajuplui: moJiokeHue B Ilepuogmdeckont
cucreMe Xumudeckux sieMeHToB JI. M. MeHneneeBa, CTpoeHHE UX aTOMOB, HaXOXKIEHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd W Kajbls. BaxkHeimme coennHeHus
KablMs (OKCUI, THIPOKCHU, COH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux snemeHTo [ U.
MeHzneneeBa, CTpO€HHE aToMa, HaxoxJaeHue B npuponae. Gusnyeckue U XMMUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOMCTBA OKCH/Ia U THIPOKCH]IA aIFOMUHHSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHUecKux d3neMeHtoB [J[. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJIeHHE B npupozae. Ousznyeckne U XMMUYECKUE CBOMCTBA
xkene3a. Okcunwl, Tuapokcuasl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
MTOJIyYECHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3llaMM METa/lIOB M CIJIaBOB, HUX (U3NYECKUMHU CBOMCTBAMU,
U3YYEHHUE PE3YJIbTaTOB KOPPO3UU METAJIOB (BO3MOXHO MCIIOJIB30BaHHE BHJIEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJEHCTBHS OKCUAA KaJbIU U HATPHUS C BOJIOHM (BO3MOYKHO UCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, NpOIECCa TOPEHHS JKele3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJB30BaHHE  BUIEOMATEpUasOB), IPU3HAKOB  IPOTEKaHUS
Ka4eCTBEHHBIX pEaKIMii Ha MOHBI: MarHWs, KaJblMs, aTIOMUHUSA, IIMHKA, xkene3a (II) u xenesa
(I1I), mexau (II), HabmroieHUE U ONMMCAaHUE MPOILIECCOB OKpALIMBaHUS IUIAMEHU MOHAMH HaTpus,



KaJusl U KaJbliig (BO3MOXKHO MCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIEOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/Ia aTFOMUHUS W TUIPOKCH/IA [UHKA, PEIICHNE SKCIIEPUMEHTANLHBIX 33/1a4 110
TeMe «BakHelIe MeTaulbl ¥ UX COSUHEHUSD.

XuMus M OKpyXKamoLias cpeaa

BemiectBa 1 maTepuaibl B MOBCEJHEBHOM JKMU3HM uYeloBeKa. bezomacHoe MCIoyib30BaHKe
BEIICCTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeibl (peeibHas A0MyCTUMAasi KOHIIEHTpalus
BemecTs, ganee — [1/1K). Posib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii Ixcnepumenm:

u3ydeHre o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mesncnpeomemnuie ceazu

Peanuzaius MeXNpeAMETHBIX CBA3€H MPU U3y4YEeHUU XUMUU B 9 Kilacce OCYIIeCTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHI,
SBIISIOIINXCSI CHCTEMHBIMHU JUISI OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC MOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOPHUS,
aHaJIM3,  CHUHTE3,  KiIacCcU(UKauus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPHUMEHT,
MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
paIuOaKTUBHOCTb, MOJICKYJIA, DJJICKTPUUYECKUN 3apsll, MPOBOJHUKH, IOIYIPOBOJHUKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAUIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€MHUIIBI U3MEPEHUSI, KOCMHYECKOE MPOCTPAHCTBO, IJIaHEThI, 3BE3 161, COMHIIE.

buonorust: ¢oTtocuHTe3, apIXaHue, OWocdepa, IKOocHUCTEeMa, MUHEpaIbHBIC YIOOPCHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHBIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110

XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Ommiero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0OZIe 00Y4EHUsI XMMUU B €JUHCTBE Yy4EOHOM M BOCIIUTATENbHOM 1€ATEIIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMM U  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPaBUIAMHU U HOpPMaMM HOBEJICHMS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3ANN 00yJIarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOW INO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUH U PACHIMPEHME OIbITa JESITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH!

1)naTpuoTH4YeCcKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIeINI0, NOHUMaHMs 3HA4YeHHUs XMMUYECKOH HAyKH B JKU3HHM COBPEMEHHOro OOILIEeCTBa,
CIOCOOHOCTH BIIQJIETh JTOCTOBEPHOW MH(POpPMALMEH O MEPEIOBbIX JOCTHKEHUAX U OTKPBITHIX
MHUPOBOH M OTEYECTBEHHON XMMMHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcCTBe
MHpa 1 00IIeCTBa;

2)rpaskaIaHCcKOr0 BOCIIUTAHMS

IIPEJICTAaBICHUSI O COLMAJIbHBIX HOpPMax M MpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHBE, KOMMYHHKaTHBHOM KOMIIETEHTHOCTH B 0O0I11eCTBEHHO HOJIE3HOH,
yueOHO-UCCIIEI0BATENbCKOM, TBOPUECKONM W JPYruX BUJAX JAEATEIbHOCTH, TI'OTOBHOCTU K
pa3sHOOOpa3HOM COBMECTHOH J1€ATEIbHOCTH IPH BBIIIOJHEHUN y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUM XUMHYECKHX OJKCIEPUMEHTOB, CO3[JaHUM YYE€OHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJIEHUWE M IOCTYNKH CBOMX TOBapHILEHd C MO3ULMM HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM TOCTYIKOB;

3)11eHHOCTH HAYYHOTI'O IO3HAHUS:

MHUpPOBO33PEHUYECKHE  NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIUME OCHOBY JUIS
NOHUMaHMUA  CYIIHOCTH HAayyHOM KAapTHHBI MHpa, NPEACTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YeJOBEKa C MPUPOJHOM Cpenoi, 0 posn
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAaIlpaBIICHHbIE Ha IIOJIyY€HHWE HOBBIX 3HAHUI MO XHMMHH,
HEoOXoauMBble Ui OOBSICHEHHs HAOMI0JaeMbIX MPOLECCOB M SBJICHUH, MO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHON pabOThI
C y4yeOHBIMHU TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUUYECKUMH CpPEIACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEepec K OOyYEHMIO M TO3HaHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOEKTHOM M HCCIEA0BATEIbCKON NEATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJIEHHOCTH U YPOBHs 00yueHUs B JalibHEHIIeM;

4)dopMupoBaHMSA KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3[I0POBBIO,
YCTAaHOBKM Ha 3/I0pOBbIii 00pa3 JKW3HM, OCO3HAHUE IMOCIEACTBUM U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJeHUs] alKOrojs, HapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOJIOACHUS
npaBwil 0€30MaCHOCTU MpH OOpallleHMH ¢ XMMHYECKHMH BEleCTBaMH B OBITY U peallbHOMN
YKU3HU;

5)Tpy10BOro BOCHIUTAHUSA:

UHTEpEC K MPAKTUYECKOMY M3YUYEHUIO NMPOo(eccHii  Tpya pa3IudHOro poJia, yBaXKeHHUe K
TPYAy M pe3yibTaTaM TPYJIOBOW [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MPUMEHEHUs
OPEIMETHBIX 3HAaHUM 10 XWMHHM, OCO3HAaHHBIA BBIOOP HMHIMBUAYAJIBHOW TPAaeKTOPUHU
IPOJODKEHUsST 00pa3oBaHUsA € YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUM,



OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENTHON MpOodecCHOHATBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;
6)3K0/10THY€eCKOr0 BOCIIMTAHUA:

HKOJIOTMUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HHU,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS TpaBUil 0€30MacHOr0 MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUus
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPENOM, ISl TOBBILIECHUS YPOBHS 3KOJIOTHYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX Mpo0JieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJ0OB XUMUU, IKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
[I03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MerampeaMETHBIX Ppe3YJIbTAaTOB BBIACISIOT 3HAUUMBbIE JUIsI (POPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHBIE MOHSATHUS (3aKOH, TEOPHSs, MPUHIUN, TUNOTEe3a, (aKT, CHCTEMa,
MPOLIECC, KCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUeOHBIX
peIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MTPEICTABICHHUE O
[EJIOCTHOW HAy4yHOW KapTHMHE MHUpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIe 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTenbHbIE YHUBePCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue AeicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHM:
pacKpblBaTh CMBICI XHUMHYECKHUX TMOHATHHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBIUBATh B3aWMOCBSI3b C JPYTUMU MOHSATUSMH), UCIIOIB30BATh MOHATUS JJIs1 OOBSICHEHUS
OTJICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU IS KIacCHU(PHUKAIUU
XUMHUYECKHUX BEIIECTB M XUMUYECKUX PEAKIUH, YCTaHABIUBATh IPUYMHHO-CIICJCTBEHHbIE CBS3H
MEX1y O0BEKTaMHU U3YU€HHUs, CTPOUTH JIOTUYECKUE pacCyXIeHusl (MHAYKTUBHBIC, IeyKTUBHbIC,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHUS (MPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HUCIIOJIB3yeMble B XUMHUHU, MPeoOpa3OBBIBATH IIUPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI 3JIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOW peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/a4, C Y4E€TOM O3TUX MOJEIbHBIX MPEJACTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YyUaEMBIX MPOIECCAX U SIBJICHUSIX.

ba3oBbie ucciieqoBaTe/bCKHE AeHCTBUSA

YMEHHUE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCH B KAaue€CTBE WHCTPYMEHTA IO3HAHMS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

MPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHIO yYECHHYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 X0I0M TPOIECCa, CAMOCTOSITEIHHO MPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMS, COCTABIIATh OTYET O MPOJICTaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIIMIO PA3TUIHBIX BHJIOB
1 (GOpM IIPECTABICHHUS, TTOTYYaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSpHAS TUTEpaTypa
XUMHYECKOTO COJIEP)KaHMs, CIOPaBOYHBIE TOCOOWsA, pecypchbl HHTepHeTa), KPUTHYECKHU
OIICHUBATh MMPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMAIIHUIO;



YMEHHE MPUMEHSATH Pa3IU4YHbIE METO/IBI U 3allPOChl IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JIJISl BBIIOJIHEHUS YUCOHBIX M MO3HABATEIBHBIX 33124
OTpeNIeIEHHOTO THUIIA, MPUOOPETEHHE OIbITa B 0O0JACTH HCIOJB30BaHUS WH(GOPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBIaJICHUE KyIbTYypOil aKTUBHOTO HMCIIOIH30BAHUS Pa3IHUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
uH(pOpMAlMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 33/1adyll HECIOXKHBIMA CXEMaMH, IuarpaMMaMu,
Ipyrumu popmamu rpa UKy U UX KOMOMHAITUSMU;

YMEHHUE HCIONb30BaTh M AHAIU3UPOBATH B Mpolecce y4yeOHOM M HCCIeN0BATENbCKOM
JEeSATEIbHOCTH UH(POPMALIUIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAaHCIIOpTa
Ha COCTOSIHHE OKPY’KaIOLIeH MPUPOJHON CPEJIbI.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHMsI 3aJaBaTh BOIPOCHl (B XoJe Jauanora M (WiKM) JUCKYCCHH) IO CYLIECTBY
oOcyxxgaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUSI IPEACTABIIATH MOMy4YEeHHBIE PE3yIbTaThl TO3HABATEIBHOMN IEATEILHOCTH B YCTHBIX
U THUCHMEHHBIX TEKCTaxX; JeNaTh TPE3CHTAIMI0 PE3YJIbTaTOB BBINOJHCHUS XUMHYECKOTO
JKCIIepUMeHTa (J1abopaTOPHOTO OMBITA, JIAOOpAaTOPHOW pPadOTHI MO HCCIIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATENILHON U
HCCIIEIOBATEIIBCKON JICATEIIBHOCTH TPH PEIICHHH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE Y4éra
o0LIMX MHTEPECOB U COTNIacOBaHMS MO3UIMI (0OCyKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAHHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIEC KPUTEPUEB IO OIICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIE YHUBepPCAJIbHbIE YUeOHbIE IeiiCTBUS:

YMEHHE CaMOCTOATEIbHO ONPEENSTh LEeNU ACSITeNbHOCTH, MIJIAHUPOBATh, OCYHIECTBIIATD,
KOHTPOJIMPOBATh W TPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JICATEIBHOCTH, BBIOMPATH
HaubOosnee HS(¢eKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX U MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEWCTBUM INpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4E€TOM IMIOJIy4eHHUS HOBBIX 3HAHMU 00 H3y4aeMblX OOBEKTax —
BEIIECTBAX W PEAKIIMAX, OIICHUBATh COOTBETCTBUE MOJNYUYEHHOTO PE3yJIbTaTa 3asBIICHHOW IIEIH,
YMEHHE UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEAJIaraeéMble B YCIIOBUU 3a/IaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPE3yabTATOB IO OCBOCHHUIO O00S3aTENbHOTO COJEPIKaHUS,
YCTAHOBJICHHOTO JaHHOW (exepanbHOW pabodell MporpamMMol, BBIJIENSAIOT: OCBOCHHBIC
oOydJaromMMUCs Hay4YHbIe 3HAHUS, YMEHHUS M CIOCOOBI AeWcTBUiA, crneuuduueckue s
npeIMeTHOW o0nacTh «XUMHUS», BUIBI JCATCIBHOCTH IO TOJIYYCHHIO HOBOTO 3HAHHUS, €T0
MHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIIUSX.

K konuy o0yyenuss B 8 KkJjacce mpeaAMeTHbIe pe3yJbTaTbl Ha 0a30BOM YypOBHe
JAOJIKHBI OTPAKATH C(POPMUPOBAHHOCTH Y 00YUYAIOIIMXCS] YMEHMIA:

PacKpbIBaTh CMBIC OCHOBHBIX XMMMYECKUX IOHSATHI: aToM, MOJEKYJa, XUMHUYECKUH 3JIEMEHT,
IIPOCTOE BEIECTBO, CJI0KHOE BEIIECTBO, CMeCh (OJHOpPOJHAs U HEOAHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTEJIbHAsI aTOMHAasi U MOJIEKYJIIpHAasi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpPHAsl Macca,
MaccoBasi JI0JIsI XMMHUYECKOro 3JIEMEHTa B COEIMHEHUHU, MOJSPHbIH OOBEM, OKCHJ, KHCIIOTA,
OCHOBaHHUE, COJIb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIEHUS, XHMMHMUYECKas peakuus,
KJIacCU(UKaLUs peaklMid: peakUu COEIWHEHHUS, PeaKlUu PpasJIoKEHUs, peakluu 3aMeIleHus,
peakuuu oOMEeHa, 9K30- U PHJOTEPMUYECKHE PEaKLUH, TeIIOoBON 3 (eKT peakiuu, siApo aroma,
AIIEKTPOHHBIN CJIOW aTroma, aTOMHasi OpOuTallb, paAMyC aTOMa, XMMHUYECKas CBs3b, MOJIApHAs U
HENoJIsIpHasl KOBAJEHTHAas CBSA3b, MOHHAs CBA3b, MOH, KATHOH, aHUOH, pacTBOp, MaccoBas IO
BelecTBa (ITPOLICHTHAS] KOHIIEHTPAIHS) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX IOHATUI M MPUMEHATH TU MOHATUS NIPU
ONMCAHUU BELIECTB U UX NPEBPALLEHUII;



UCMOJb30BaTh XMMHYECKYI0 CHMBOJIMKY Ul COCTaBI€HHA (OpPMYJ BELIECTB M ypaBHEHUH
XUMHYECKUX PEAKIUM;
OINpeNieNATh BAJCHTHOCTh ATOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEINEHb OKUCIECHUS
9JIEMEHTOB B OWHApHBIX COEIMHEHMSX, MPHHAJICKHOCTh BEIIECTB K OINPEICIIEHHOMY Kiaccy
coerMHEeHu# 1o GopMynam, BHJI XMMHUYECKOW CBS3M (KOBaJCHTHAs M MOHHAs) B HEOPTraHUYECKHX
COCIMHEHUSX;
packpsiBaTh cMbich [lepronnueckoro 3akona J[. M. MenaeneeBa: 1eMOHCTPUPOBATh MOHUMAHUE
NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMMUYECKHUX D3JEMEHTOB OT UX IIOJIOKEHUS B
[Teproanueckoil CUCTEME, 3aKOHOB COXPAaHEHUS MAacChl BEIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;
ONHKCBHIBATh U XapakTepuszoBaTh TabuuuHyro ¢Gopmy Ilepruoguueckoil CHUCTEMbl XHMHUYECKHX
3JIEMEHTOB: pa3juyaTh MOHATHUS «IJIaBHas moArpynmna (A-rpymnma)» u «mobodnas noarpynmna (b-
rpymmna)y, Majible U OOJbIINE NMEPUOJIbI, COOTHOCHTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B TaOJHIe
«Ilepnonnyeckass cucrema xumudeckux odaemeHtoB JI. M. MenneneeBa» ¢ 4YHCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHSI aTOMOB XMMHUECKHUX AJIEMEHTOB (COCTaB U 3apsij siipa, o0Ilee YUCiIo
3JIEKTPOHOB U PACHPEENICHUE UX 10 AIEKTPOHHBIM CIIOSM);
KJIacCU(UIIUPOBATh XUMHUECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUUECKUE Peakunu (110
YHCIy ¥ COCTAaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETNIOBOMY P DEKTY);
XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BELIECTB pPA3JIMYHBIX KIIACCOB,
NOATBEPKJIasl ONUCAHUE MPUMEPAMU MOJIEKYJSIPHBIX YPaBHEHHUH COOTBETCTBYIOIIMX XMMHUYECKHUX
pEeaKuii;
IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOXXHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSX;
BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XMMHUYECKOI'O 3JIeMEHTa 10 (opMylie COEIUHEHMs, MAacCOBYIO JOJIO BEIIeCTBA B pacTBOpE,
IPOBOAMTDH PACUE€ThI [0 YPABHEHUIO XUMUYECKON PEAKINY;
IIPUMEHATh OCHOBHBIE OIEpAllMM MBICIMTEIBLHOW NEATEIBHOCTU — AHAJIU3 U CUHTE3, CPABHEHHE,
00o011eHne, cucTeMaTU3aluio, KIacCu()UKALUIO, BbISBICHHE MPUYNHHO--CIEJICTBEHHBIX CBs3eH —
JUISL U3yYEHUS] CBOMCTB BEILIECTB U XMMHUYECKUX PEAKLIUN, ECTECTBEHHO-HAyYHbIE METO bl IO3HAHUS
— Ha0uI0/IeHNe, U3MEpEeHNe, MOJICIMPOBAaHHE, SIKCIIEPUMEHT (peasibHbI U MBICICHHBIH);
ClIeIoBaTh IpaBWIaM IOJb30BaHUS XMMHUYECKOW MOCYNOH U J1abopaTOpHBIM OOOpYy/IOBaHUEM, a
TaK)Ke MpaBuiIaM OOpalleHMs C BEIIeCTBAMU B COOTBETCTBMM C MHCTPYKLMSMH IO BBIIIOJHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHHI0O U COOMpPAaHUIO Tra3000pa3HbIX BEIECTB
(Bomoposa W KHUCIOpOAA), HPUTOTOBICHUIO PACTBOPOB C OMNpPENEIEHHOW MaccoBOW Jioyiei
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATb M IPOBOAUTH XHMHYECKHE OKCIIEPUMEHTHI I10
pacrio3HaBaHUIO PACTBOPOB IIEJNIOYEH W  KHUCJIOT C TOMOIIBI0 HMHAUKATOPOB  (JTaKMYC,
deHondranzent, METUIOPAHXK U ApYTrHe).

K xoHny o0ydyenus B 9 Kjacce npeaMeTHble pe3yJibTaThl Ha 0230BOM YPOBHE J0JIKHBI
oTpaxaTh CGOPMHPOBAHHOCTDH Y 00y4alOIIUXCH YMEHHIA:
PacKpbIBaTh CMBIC] OCHOBHBIX XMMHUECKUX MOHATUN: XMMHUUECKUN IEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTD, AIEKTPOOTPULIATEIBHOCTD,
CTETEeHb OKUCIICHUS, XUMUYECKasl peakins, XUMHUUECKasi CBsI3b, TEIUIOBON 3(peKT peakunu, Mob,
MOJIIpHBIA 00BEM, PACTBOP, BIEKTPOIMTHI, HEIJIEKTPOIUTHI, IJIEKTPOIUTHUECKAS TUCCOLMALINS,
peaknMu MOHHOro OOMeHa, KaTalau3aTop, XMMHYECKOe paBHOBecHe, 0OpaTHMble U HEOOpaTHMBbIe
peaKuy, OKUCINTEIbHO-BOCCTAHOBUTENbHbIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCICHHE
U BOCCTAaHOBJIEHHE, AIJIOTPONUs, aM(pOTEPHOCTb, XHMMHYECKas CBS3b (KOBaJEHTHAs, WOHHa,
MeTaJlIIM4ecKast), KpucTaindeckasi pemérka, KOppo3usi METAIJIOB, CIUIaBbl, CKOPOCTh XUMHYECKON
peakuuu, npeaensHo nomyctumast konuentpanus [1/IK Bemectsa;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUI W MPUMEHSTH 3TU MOHATHUS TPU
ONMCAHUU BEIIECTB U UX MPEBPALLEHUII;



UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIUKY [JIsi COCTaBJIeHHS (OpPMYJ BEIIECTB M ypaBHEHUU
XUMHYECKUX PEAKIUM;

OTpEeeNATh BaJCHTHOCTh U CTENEHb OKHUCICHHS XHUMUYECKHX D3JEMEHTOB B COCIMHEHUSIX
pa3IMYHOTO COCTaBa, NPHUHAJIEKHOCTh BEUIECTB K OMNPEICIEHHOMY Kiaccy COEAMHEHHUH TI0
dopmynaM, BUA XUMHUYECKOW CBS3M (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas) B HEOPTaHUYECKUX
COCIMHEHUX, 3apsii MOHA MO XUMHUYECKoW ¢opmyle, XapakTep cpelbl B BOJHBIX PAaCTBOPAX
HEOPraHWYECKUX COCAUHEHMM, TUIl KPUCTAIIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;
packpbiBaTh cMbicn Ilepuogmueckoro 3akona J[. WM. MenneneeBa W J€MOHCTPUPOBATH €O
NMOHMMAaHUE: OIUCHIBATHh U XapakTepu3oBaTh Tabnuunyto ¢opmy Ilepuoguueckoid cuCTEMbI
XUMHUYECKHX JJIEMEHTOB: Pa3iMyaTh MOHATUS «riiaBHas moarpymma (A-rpynma)» u «moOodHas
noarpynna (b-rpynma)», mameie W OoJblIMe NEPUOAbI, COOTHOCUTH OOO3HAYEHUS, KOTOpHIC
UMEIOTCS B NEPUOAMYECKON TabiuIe, C YHUCIOBBIMM XapaKTEPUCTUKAMM CTPOEHMSI aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB U 3apsij sipa, 00Iee YUCIIO AMEKTPOHOB U pacHpeesieHue X 1o
AIIEKTPOHHBIM CJI0SIM), OOBACHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB 3JIEMEHTOB M MX
COEIMHEHUH B Mpezeniax MajblX MepUOIOB U IIIaBHBIX MOATPYII C YYETOM CTPOCHHUS UX aTOMOB;
KJIacCU(UIIUPOBATh XUMHUYECKUE 3JIECMEHThI, HEOPTaHUYECKUE BEIIECTBA, XUMUUECKUE Peakuu (110
YHCIy W COCTaBY YYacCTBYIOIIMX B PEAKLIUHU BEIIECTB, MO TerioBoMy 3(ddekry, mo m3MeHEeHUIo
CTETEeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOIME U CHENU(UUECKHE XUMUYECKHE CBOMCTBA MPOCTBIX H
CJIOKHBIX BEIIECTB, MOJTBEPKAasi ONMUCAHWE MPUMEPAMU MOJIEKYJISPHBIX M HMOHHBIX YpaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHMSI JIEKTPOJIMTUYECKON JUCCOLMALMU KUCIIOT, LIEJIoUued U CoJiel, MOJIHbIE U
COKpAalEHHbIE YPaBHEHUS PpEaKLMUi HOHHOTO OOMEHa, YpaBHEHMS pPEaKIUil, MOATBEPKAAOIINX
CYIIIECTBOBaHHE FEHETHUUYECKOM CBSI3U MEX]y BEIIECTBAMU PA3IUYHBIX KIaCCOB;

PacKpbIBaTh CYIIHOCTb OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUUN IMOCPEICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OaaHca 3TUX PEaKIINi;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOEHHUS, BO3MOXXHOCTU MPOTEKAHUS
XUMUYECKHUX MTPEBPAIICHHI B Pa3IMYHbBIX YCIOBHSX;

BBIUMCIISTH OTHOCHTENBHYIO MOJIEKYJISAPHYIO M MOJSPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XMMHUYECKOTO 3JIeMEHTa 10 (opMylie COEIUHEHMs, MAacCOBYIO JOJIO BEIIeCTBA B pacTBOpE,
MPOBOAMTH PACcU€ThI IO YPABHEHUIO XUMUYECKON PEAKINY;

coOirofaTh MpaBuia TMOJNB30BAHHMS XUMHUYECKOW MOCYIAOW W J1abOpaTOPHBIM OOOpYIOBaHHEM, a
TakKe MpaBUiIa OOpAIEHUS C BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKLHUSMHU IO BBITOJHEHUIO
7a00paTOPHBIX XMMHMUYECKHUX OMNBITOB MO TMOJYyYEHUI0 M COOMpaHHIO ra3000pa3HBbIX BEIIECTB
(aMMHaKa U yTIeKUCIIOro rasa);

IIPOBOAMTD PEAKIUH, MOATBEPHKAAIOIINE KAUECTBEHHBIH COCTAaB Pa3JIMYHbBIX BEILIECTB: PACIIO3HABAThH
OTNBITHBIM TYTEM XJIOpUI-, OpomMua-, WoAWA-, KapOoHar-, ¢ocdar-, CHIUKaT-, Cyibdart-,
TUAPOKCHUI-UOHBI, KATUOHBI aMMOHUSI M MOHBl M3YUYEHHBIX METAJNIOB, TPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBbHON AEATENbHOCTH — aHAIW3 U CHUHTE3, CPABHEHHUE,
0000111eHNe, CUCTEMATH3AIUIO, BBISIBICHWE NPUYMHHO-CIEICTBEHHBIX CBS3€H — NS HM3yYeHUs
CBOMCTB BEIIECTB M XHWMUYECKUX pEaKLUUd, €eCTEeCTBEHHO-Hay4yHbl€ METO/bl TO3HAHMUS —
HaOII0/IeHUE, U3MEPEHUE, MOJICIMPOBAHNE, IKCIIEPUMEHT (pealbHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoaunuecTBO 4acoB
HaumeHoBaHue pa3jieioB u dieKkTpoHHbIe (LM POBbLIE)
n/n KonTposabHubie IIpakTH4eckue
TeM NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThbI padoThbI
Pasznea 1.IlepBoHavaibHble XUMHYECKHE OHATUSA
XuMmust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 2 bubnnoreka IIOK
' MPAKTUYECKOU NeSATEIbHOCTH https://m.edso0.ru/7f41837c
yeoBeKa
19 BemecTBa 1 XuMuueckue 15 1 bubnnoreka IIOK
' peaxiuu https://m.eds00.ru/7f41837¢
Htoro no paznemny 20
Pa3nen 2.BaxuHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
51 Boznyx. Kucnopoa. ITonstue 6 bubmuoreka [JOK
' 00 okcumax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonsatue o kucinorax 8 1 bubnmnorexka HOK
' U COTIAX https://m.edso00.ru/7f41837¢c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexka HOK
' OCHOBaHMAX https://m.eds00.ru/7f41837¢
0)
54 CHOBHEBIC KJIACCHI 1 1 1 bu6nuoreka [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

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

Pasnen 3.11epunonnyeckuii 3axkoH u [lepuoguveckasi cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMoOB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

3.1 [lepuonnueckuii 3aKoH 1 7

bu6nuoreka [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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IIepnonnueckas cucrema
XHUMHYECKUX djeMeHToB /I, 1.
Menaene-eBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢c

XUMHYeCKas CBA3b.

32 OrucauTeLHO- 8 1 E::;i?;&t;igg}?fﬂ%k
BOCCTAaHOBUTCIIbHBIC PCAKIIUN
Hroro no pasaeny 1 ﬁﬁ?ﬁﬂ:ﬁfgﬁmmsn
PesepBHOE Bpems 3 bubmmorexa HOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5

[NPOT'PAMME
9 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM
Ne n/nn Konrpoabubie Ilpakruueckne (uuppoBbie)
MPOrpaMMbl Bcero
paboThI paboThI oOpa3oBaTe/IbHbIE
pecypcsl
Pa3nen 1.BemiecTBO U XUMHYeCKHE PeaKIIUA
11 [ToBTOpEeHue u yrinyOnenue 3HaHUH 5 1 bubmuoreka [IOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [JOK
' peakunii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLMALIHS. 8 1 1 bu6muoreka [JOK
' XHUMHUUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pasznen 2.HemeTaJJIBI M HX COeTHHEHHS
2.1 OO61mas xapakTepuCTHKa XUMUYECKUX 4 1 bu6muoreka [JOK
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aneMeHToB VIIA-rpynmsl. ["anorenst

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

OO61mas xapakTepuCTHKa XUMUYECKUX

N bu6nmoreka [IOK
22 onemertos VIA-rpymmsi. Cepa i e8 6 https://m.edsoo.ru/7f41a636
COEUHEHUS
OO01mas XxapakKTepUCTHKA XUMUYSCKUX
2.3 anemeHToB VA-Tpynnsl. A3zot, hochop u ux 7 bubmorexa LOK
' Py ’ ’ p https://m.edsoo.ru/7f41a636
COeIHEHUS
OO01mas XxapakKTepUCTHKA XUMUYSCKUX
24 35eMeHTOB |VA-rpymmel. Yriepon u 8 bubmorexa HOK
' . DYHHRE o https://m.edsoo.ru/7f41a636
KPEMHHUH M UX COCAMHCHHUS
Hroro mo pazueny 25
Pa3zgen 3.MeTaJJIBI M X COeAUHEHUSA
. bubnuorexa [IOK
3.1 Obmpae cBofiCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
3.2 Baxknelme MeTamisl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znen 4. Xumusi u okpyxaomas cpeaa
4.1 BerecTBa 1 MaTepHalibl B )KHU3HH YeJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMst 3 bubnmorexa LOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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