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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHHs COCTaBJIeHA HAa OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHHUA M C YYETOM KOHIICTIIMU MPENOIaBaHusl YIeOHOTO IMpeaMeTa
«Xumusi» B 00pa3oBaTeIbHBIX opraHuzammsix Poccuiickoin dexepanuu M C y4eTOM IIpPHUKa3a
Munnpocsenienuss Poccun Ne 704 ot 09.10.2024 “O BHeCeHMHM H3MEHEHHMI B HEKOTOPHIC
npukassl MuHHCTEpCcTBa mpocBemeHust Poccuiickoir ®@enepanuu, Kacarommecs QenepaibHbIX
00pa30BaTeNIbHBIX MPOrpaMM HAYaJIBHOTO OO0IIero oOpa3oBaHHS, OCHOBHOTO OOIIEro
00pa3zoBaHus U CpeaHero 0o1ero oopazoBanus’;

[IporpaMma mo XumMuu JAa€T MOpEACTaBIEHUWE O LENsIX, o0mmeld cTpareruu oOydeHus,
BOCIIUTaHUS U Pa3BUTHUS OOY4YaIOLIUXCS CpeACTBaAaMH Y4e€OHOro IpeIMeTa, YCTaHaBIMBAET
00s3aTeNbHOE NPEIMETHOE COJepkKaHhe, MPEeIyCMaTPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYPUPOBAHHUE 10 pa3jiesiaM U TeMaM MPOrpaMMbl 110 XUMHH, OIPEENSIEeT KOJINYECTBEHHbIE
U KAuyeCTBEHHbIE XapaKTEpPUCTUKU COJIEP)KaHUS, PEKOMEHAYEMYIO IOCJIEJOBATEIbHOCTD
U3YYEHUS XUMUHU C YUYETOM MEKIIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH y4eOHOTO
rpolecca, BO3pacTHBIX 0COOEHHOCTEH 00yuaroluxcs, onpeaenseT BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeNIbHOM MporpaMMbl Ha
YpOBHE OCHOBHOTO 0011ero 00pa3oBaHusl, a Takke TpeOOBaHUH K pe3yibTaTaM 00ydeHHs] XUMUU
Ha YpOBHE Iiejied WM3y4eHHMs] NpeaMeTa W OCHOBHBIX BHJIOB YyueOHO-TIO3HABATEIbHOM
NEeSITENIbHOCTH 00Y4JaroIIerocst o OCBOCHUIO Y4eOHOTO COJIEpKaHusl.

3HaHHUE XUMHH CIY>KUT OCHOBOH JUIs (POPMHUPOBAHUS MUPOBO33pEHUsI 00yUaIOIerocs, ero
MIpe/ICTaBICHUI 0 MaTepUualbHOM €AMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POpMUPYEMBbIE XUMHEH
MIPEJICTaBJICHHS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B MPUPOJIE, O MYTAX
peuieHus TH0OANbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS UEJIOBEYECTBA — CHIPbEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKOW 0€301MacHOCTH, TPOOIIEM 3/JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3alii BO3MOXHOCTEH s camMopa3BUTus U (OPMHUPOBAHUS
KYJIbTYpBI JIMYHOCTH, €€ 001Iel 1 GYyHKINOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 0Oyyaronimxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  JeATeNbHOCTH,  OSKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B TIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaNbHOM e TEIbHOCTH;

3HAKOMHUT €O CHEHU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAa€T OCHOBBI IEJIOCTHOTO
B3TJIsa HA €IUHCTBO MPUPOIBI U YETIOBEKA, SBJSETCSI OTBETCTBEHHBIM 3TArioM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0Y4arOIIUXCS;

CHocoOCTBYeT (OPMUPOBAHMIO LEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TPUpPOJE, K 4YelOBeKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE 0Opa3zoBaHME
oOyuaronuxcs.

JlaHHble HampaBlieHUs B OOy4eHHWU XMMHUHU O0ECHeuuBarOTCs Crenu(puKoil comepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS IeJarornyeckd afanTHPOBAHHBIM OTPaKEHUEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM JTare e€ pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOCHHUE
00y4aromMMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATUNA XUMUHM, OCHOB HEOPraHUYECKOH XUMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX IOHATUH OPraHUYECKON XUMUU.

CtpykTypa coaepkaHHs MPOrpaMMbl 10 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. CoaeprkaHUE CKJIAJbIBAETCS U3 CUCTEMbl MOHATUH O XMMHUYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl NOHATUNH O XuUMHUYecKoW peakuuu. OOe 3T CUCTEMBbI
CTPYKTYPHO OPIaHM30BaHbl 0 MNPUHLUIY IOCJIEAOBATEIbLHOIO Pa3BUTHS 3HAHUW HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHsI O CTPOEHUH aToMa U XMMHUYECKOM CBSI3U;

— IPEJCTABIEHUN 00 AIEKTPOJUTUUECKON AUCCOIMAIIMM BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH TIOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEJOBATEIBHO OT OJIHOTO YPOBHS K JIPYrOMY,
BBINOJIHAA (DYHKIMHM OOBSICHEHHMS] U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEN
MPAKTUYECKOr0 MPUMEHEHHUS U TIOJTYyYeHHs U3y4aeMbIX BEIIECTB.

OcBoeHMe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTaBICHUS O
XUMHUYECKOM COCTABISAIOIIEH HAYYHOW KapTUHBI MUpa B JIOTUKE €€ CHCTEMHOW IIPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO U METO/IaM MO03HaHUs B Hayke. VM3yuenue xummuu
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee M3YYCHHBIX YUYEOHBIX TPEIMETOB:
«Oxpyxaromuii Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XMMUU TPOUCXOIUT POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAYKH KaK
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITeTbHOCTH YeJOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3aiada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHATHM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX 0000IIEHUH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHUN K HayYHBIM METOJaM MO3HAHUS MIPU U3YUYEHUHU BEUIECTB U XUMUYECKHX PEAKIIHii, B
dbopMHUpPOBaHMM ¥ PA3BUTUU I[IO3HABATEIbHBIX YMEHHUH M UX HNPUMEHEHHH B Yy4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENIbCKON AESITeTbHOCTH, OCBOCHHUU MPaBUJI 0€3011aCHOTO
oOpallleHus ¢ BeleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUU HAa YPOBHE OCHOBHOIrO 00IIero oOpa3oBaHHs Ba)XKHOE 3HAUCHHE
MPUOOPENN TaKue 1eIH, KakK:

— (opmHupoBaHUE WHTEIIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOKH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TMPUHATUIO PEIICHUH, CIOCOOHOW amanTHpOBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAampaBJICHHOCTh OOYYeHHs Ha CHUCTEMaTHYecKoe MpuoOIIeHre OOy4arommMxcs K
CaMOCTOSITEJIbHOM ~ IO3HABATEJIIbHOW  JESATENIbHOCTH,  HAaydyHbIM  METOJaM  TMO3HaHUf,
(bopMUPYIOLTUM MOTHBALIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— obecrieyeHue YCIOBMH, CIOCOOCTBYIOIIMX NPUOOPETEHHIO OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEeTbHOCTH, MO3HAHUS U CAaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIHI ), IMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmelt GpyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHHMBATH SIBJICHUS OKPYXAIOIIEr0 MHUpPA, WCHOJb3YS 3HAHUS U



OTIBIT, TOJYYEHHBIC TPU W3YYCHUH XUMHUHU, MPUMEHATh HMX TPU PEIICHUH MpoOieM B
IIOBCEITHEBHOM KU3HU U TPYLOBOU ACIATECIBHOCTH;

— (hopmupoBanue y 00y4aronMXcsi TyMaHUCTUYECKUX OTHOIICHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKH SKOJIOTUYECKH LIEIeCOO0pa3HOro MOBENCHHS B OBITY U
TPYAOBOM NEATENBHOCTH B LEJISX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOLIECH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTUBALMU K 00y4EHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY
pOQHIIS M HAMPABICHHOCTH JaTbHEHIIIEro oOydeHusl.

OO1ee yuCiIo YacoB, OTBEAEHHBIX Ui U3YYEHHsS] XMMHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBiseT 136 gacos: B 8 kiacce — 68 gacoB (2 yaca B Hezeno), B 9 kinacce — 68
4acoB (2 yaca B HEJICIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MO3HaHUs B XUMHH. YucTeie BemecTBa U cMecu. CriocoObl pa3aesieHust CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENbHAS aTOMHAasi Macca. OTHOCUTEIbHAS MOJICKY IsIpHAst
Macca. MaccoBas J10Jisi XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KomnnuectBo BemectBa. Monb. MonsipHass macca. B3auMocCBsI3b KOIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tsl o hopMysiaM XUMUYECKUX COCTUHEHUM.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccuukanus XMMHUUECKUX PeaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeleHnsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHHWEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KAIIEHHWE U KOHJEHCAIUS BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHHM, HaOIIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3liokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPHAOM Oapusi, paznoxeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA TMOBAPEHHOW coJuM, HAONIOJEHWE W OIHCAHHE
pE3yNbTaTOB MPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — s1eMeHT M IPOCTO€ BEIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl MONydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TermmoBoit 3hdekT XUMHUECKON peakuuH, TEPMOXUMHYECKHE YpaBHEHHsS, 5K30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIOSL.

Bonmopon — nsnemeHT M mpocroe BemecTBo. HaxoxeHue Bogopoga B IPHUPOAE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MmotyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPbL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jisi BELIECTBA B
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pactBope. XuMHueckue cBoiictBa Boabl. OcHOBaHMA. Poyib pacTBOPOB B IPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoT BOJibI B mpupoje. 3arps3HeHUE MPUPOJHbIX BojA. OxpaHa M OYHCTKA
MIPUPOIHBIX BOJI.

Knaccudukanuss nHeopranmdeckux coeauHenuin. Oxcuabl. Knaccudukamus OKCHIOB:
coseoOpa3ymomue (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U HecoeoOpasytomue. HomeHknarypa
oKkcu0B. PU3NUECKUe U XMMUUECKHUE CBOMCTBa OKCcUIOB. [loyueHue okcuios.

OcnoBanms. Kiaccudukanus OCHOBaHWH: MIETOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanmil. ®Pu3MUecCKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccugpukanus kucinor. Homenknatypa kuciaot. Ou3nyuecKkue ¥ XUMHUECKUE
cBoiicTBa kucaoT. P akruBHoctu metauioB H. H. bekerosa. [Tonyuenne Kucior.

Comu. Homenknarypa coneii. dusznueckue U XuMudeckue coiictBa cojeil. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXAY KlacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEJIEHNE COJIepKaHus KUCIOpoJia B BO3AyXe, MOIydeHue, cOOupaHue,
pacrno3HaBaHHe M HW3y4€HHE CBOMCTB KUCJIOpOJa, HAOIIOJEHHE B3aUMOACWCTBHS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3laMu OKCHJOB W OIMCAaHHE MX CBOICTB, IMOJy4YeHHE, cOOHMpaHHe, pacrno3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (TOpeHHe), B3amMojeicTBHE Bojgopoaa ¢ okcugom meau (1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, HccneqoBaHUE OCOOEHHOCTEH PACTBOPEHHUsI BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAcCCOBOM JOJIEd pPACTBOPEHHOTO BEILIECTBA,
B3aMMOJICHICTBUE BOJABl C MeTalylaMH (HaTpueM M KajblueM) (BO3MOYKHO HCIOJIb30BaHUE
BHJIEOMATEPUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe M3MEHEHMsI OKPAcKH WHIMKATOPOB B PAacTBOpax KHUCIOT W IIesoueid, h3ydyeHue
B3aumojieiictBust okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C METaJlIaMH,
peakuuii HeWTpaau3alMM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajuia IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aa4 110 TeMe «Baxuenmue
KJIACChl HEOPraHUYECKUX COECTMHEHUID.

Ilepuonuyeckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux iementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mMOMBITKM KJIAcCU(UKALUKA XUMHUYECKHX »JleMeHToB. [loHsTue o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux a3viemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anmuHHOnepuonHas ¢opmbl [lepuoaudeckoid CUCTEMBI
xumuyeckux onemeHToB JI. M. Menneneesa. llepuonst u rpymnmel. Dusnyeckuii CMBICI
MIOPSIIKOBOTO HOMEpPA, HOMEPOB IIEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX snuep. M3orombsl. OnextpoHsl. CrpoeHue
ANIEKTPOHHBIX 000J0UYEK aTOMOB MepBbIX 20 XUMUYECKHX dlieMeHTOB [lepruoanyeckoil cuctemsl
J. WN. MengeneeBa. XapaKTEpUCTUKa XHMHYECKOTO DJEMEHTA II0 €ro IOJIO)KEHHIO B
ITepnoaunueckoii cucreme JI. 1. Menzeneesa.



3aKOHOMEPHOCTH U3MEHEHHUSI PaJInyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METALTUYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEPUOIaAM.

3nauenue Ilepuonnueckoro 3akoHa u Ileproanyeckoit CUCTEMbI XUMUUYECKHUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpayKJaHUH.

Xumudeckas CBSI3b. KoBanenrtnas (monstpHast u HETOJISIpHAST) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMUYECKUX 71eMeHTOB. MloHHAas! CBA3b.

Crenenp  okucieHus.  OKHUCIUTEIBHO-BOCCTAHOBHUTENbHBIE  peakiuu.  [Iporecchb
OKHCIICHUS U BOCCTAHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii sIkcnepumenm:

M3y4YeHHE OOpa3IOB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBHE THUAPOKCHUIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WITIOCTPUPYIOIIUX MPUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKINM (TOpeHre, peakiiuy pa3ioKeHHs], COSTUHEHU).

Meostcnpeomemmnwie ceasu

Peanuzarust MeXnpeAMETHBIX CBS3EH NPHU M3yYEHUM XUMUU B 8 KJIACCE OCYIIECTBIISIETCS
Yepe3 UCIOJIb30BaHUWE KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSTHH,
SIBJISTFOLITAXCSI CACTEMHBIMH JIJIsI OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEHHO-HAyYHBIC TOHSATHS: HAay4YHBIM (paKT, TUMOTE3a, TEOpHUs, 3aKOH,
aHanu3,  CHUHTE3,  KiIaccupukanus,  TMEePUOJUIHOCTh,  HAOITIOJACHUE,  DKCIEPHUMEHT,
MO/ISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJIEKTPUYECKUIN 3apsii, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHUE BEIECTBA, ra3, (U3WYECKHe BETUYMHBI, €JUHHIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUuMHYeCcKasi peakiusi

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux d3nemeHtos [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBONCTB XHUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMeHTOB B [leprnoanueckoil cucteme u CTPOCHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHUJIBI XUMHYECKOW CBs3U. THIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIA KPUCTAUIMYECKOW PEHmETKH U BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKUX BeIIeCTB. XHMMUYECKUE CBOICTBA
BEIECTB, OTHOCSIINXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeThYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukarus XMMHUYECKUX pPEeakIUil M0 pa3lIuYHbIM MpHU3HAKaM (IO YKCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIoBOMY 3(dekTy, mo H3MEHEHHIO CTemeHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTepOoreHHbIX peakuusax. [loHarue o
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karanuze. IloHsatue o xumuueckoM paBHOBecUU. DakKTOpbl, BIHMAIOLIME HA CKOPOCTh
XMMHMUYECKOHN PEaKIUU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OallaHC OKHUCIUTENIBHO-
BOCCTAaHOBUTEIbHON peakuuu. CocCTaBlI€HME YPABHEHHM OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
pEeaKIuii ¢ UCIOIb30BaHHEM METO/Ia HIEKTPOHHOTO OajaHca.

Teopust 37€KTPOAUTUYECKON NUCCOLMALUU. DJIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonst,
aHUOHBI. MeXaHM3M JHCCOLMAIIMM BELIECTB C pa3IM4YHbIMU BHJAMU XHMHYECKON CBSI3U.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoOro ooMeHa. YciaoBHs NMPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpaIEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBoICTBa KUCIIOT, OCHOBaHWM M COJEH B CBETE
Mpe/CTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE peakIuu Ha HOHBI
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEeMeTauloB (TpaduTa M ajnMasa), CIOXKHBIX BEIIeCTB (XJOpuUJa HaTpus),
UCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XMMMUYECKON peakIMy OT BO3JACHCTBHS pa3iIUYHBIX
(GakTOpOB, HUCCIENOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCAa TUCCOLHALUN
KHCJIOT, IIeIo4ed M cojed (BO3MOXKHO HCIOJIb30BaHUE BUAEO MAaTEpUAIOB), MPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOLUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3lokKeHHs, COEAMHEHHUS),
pacro3HaBaHHE HEOPraHWYECKUX BELIECTB C IOMOIIbI0 KAaueCTBEHHBIX DPEAaKLUUH Ha HOHBI,
peleHne SKCIepUMEHTAIbHbIX 3aa4.

Hemeranibl U X coeUHEHUS

OOmiast xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TIaJOTE€HOB.
XUMHUECKHE CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTallJlaMH,
menoyamu).  Xnopoojopos. ConsiHasg KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIy4EHHUE,
npuMeHeHue. JlelcTBIe XJI0pa U XJI0POBOAOPO/Ia HA OPraHu3M uesloBeka. Bakneilue xnopusl
U MX HaXOXJEHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3nyecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKAIMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmue kak MpencTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKILUH,
JeKallie B OCHOBE IPOMBIIUIEHHOIO Cloco0a MOMydeHus cepHOil kuciaoTsl. [Ipumenenue
cepHOM kucaoThl. CoaM CepHOM KMCIOTHI, KaUeCTBEHHas peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B MpHUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYXKAloIleW Cpelbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE TOXAM, 3arpsi3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOE€HHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEeHM OKHCIeHUsA. A30T, pacHpoCTpaHeHHWEe B Npupojae, Qusnueckue u
XUMUYecKkue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMUAK, ero (pu3n4eckue u XUMHYeCKHe
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CBOMCTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHass peakuus Ha HMOHBI aMMOHHMA. A30THasg KHUCIOTa, €€ IMOJydeHHE,
¢u3nveckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TpeACTaBUTENs Kilacca KHCIOT U
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIBbHBIX
ynoOpeHui. XuMHYeCKoe 3arps3HEHUE OKPYXKAIOIICH Cpeabl COCTUHEHHUSIMH a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3yXa, MOYBBI M BOAOEMOB). Dochop, amnorponHble MoaudUKAIIIN
dochopa, duznueckne n xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosydeHue. lMcmosnp3oBanue ¢ochaToB B KavyecTBE
MUHEPaAJIbHBIX YI0OpEHUH.

OO6mas xapakrepuctuka 371eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENEHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, pu3nuecKue U XMMUIecKre cBoiicTBa. Axcopomus. KpyroBopoT yriiepoaa B mpupoe.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIy4YeHHE U TMPUMEHEHHEe. DJKOJOTHYeCKUe MPOoOieMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00AThHOTO TOTEIICHUS KIMMarta, MapHUKOBBIN () ¢eKT. YTojapHas KHCIoTa u eé
CONM, WX (pU3MUECKHEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuUMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanume  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIC MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COCNMHEHHSX Yriepoja
(MeraH, 5TaH, OSTHJIEH, aleTHJIEH, STAaHOJ, TJHIEPHH, YKCYCHas Kuciorta). [IpupoaHbie
WCTOYHUKU YTJIE€BOAOPOJOB (yrojib, MPHUPOJAHBIN Ta3, HePTh), MPOAYKTHl HX MepepabOTKU
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [IoHATHE 0O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaX — M HMX pOJM B KM3HM YeloBeka. MarepuanbHOE €AMHCTBO
OpPraHUYeCKUX U HEOPraHUYECKUX COEUHEHUI.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUCHHE U TPUMCHEHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrasienuss o6 oxcume kpemuus (1V) wu
KpeMHHEBOH kucinore. CUIIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelne
CTPOMTENbHbIE MaTepHalbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuit IKcnepumenn .

n3ydeHre oOpa3lioB HEOPraHMUYECKUX BEILIECTB, CBOMCTB COJISHOM KHUCIIOTHI, NPOBEICHUE
Ka4eCTBEHHBIX PEAKLMH Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUs, OIBITHI,
oTpakarolye (U3NYECKUe U XUMUYECKHUE CBOMCTBA I'aJIOTEHOB M UX COEAMHEHUI (BO3MOXKHO
UCIOJb30BAHUE BHJICOMATEPUANIOB), O3HAKOMIIEHHE € OOpa3liaMu XJIOPUIOB (TaJOreHUI0B),
O3HaKOMJIEHHe ¢ oOpa3uamu cepbl U €€ COECIUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BUJiEOMATepUalioB), HaOdrofeHHe Impolecca oOyryIMBaHUS — caxapa Moj  JeiicTBHeM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, N3y4eHHEe XMMHMUYECKMX CBOMCTB pa30aBiIeHHOI cepHOM
KHCJIOThI, IPOBEIECHUE KAaueCTBEHHOH peakuuu Ha cyiabpaT-uoH U HaOmro/eHHe NpU3HaKa eé
MPOTEKaHMsl, O3HAKOMJIEHHE C (U3UUYECKUMHU CBOMCTBaMM a30Ta, (ocdopa M ux coeruHeHUH
(BO3MOXKHO HCII0JIb30BaHHE BUIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (ochOpHBIX yI0OpEeHNUH,
MOJIlydeHHe, coOupaHMe, paclio3HaBaHME U U3yYeHHE CBOMCTB aMMMaka, IpOBEJEHUE
KayeCTBEHHBIX pEakUMid Ha HOH aMMOHMA U QochaT-uOH M H3Y4YE€HUE TMPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BaHUE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KPUCTAIMUECKUX PEIETOK anaMasa,
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rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM ancopOlMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTa3a, MOJydeHUEe, coOUpaHue, pacrio3HaBaHue
Y U3YyYCHHE CBOUCTB YTJIEKHCIOTO rasa, MPOBEJCHHE KAUYECTBEHHBIX peaklHii Ha KapOoHAT U
CHWJIMKAT-UOHBl M HW3YYCHHE IMPU3HAKOB MX NPOTEKAHUS, O3HAKOMIIEHHE C MPOJyKIuen
CUJIMKATHON TPOMBIIIJIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a71a4 1o Teme «Baxuenmue
HEMETAJUIbl U UX COCTUHEHUS.

MeTaJiibl M X COEIMHEHUS

OO0mast XapakTepucTUKa XUMHUYECKUX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHUHU UX
noJjiockeHud B [lepuoanueckoi cucreme xumuueckux anemeHToB 1. . MenaeneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTrauiMueckas CBS3b M METATMYECKas KpUCTAJUTMYECKas
pemeéTka. DJIEKTPOXUMHUYECKUN psAll HaNpsHKeHUH MeTauioB. DU3MYECKHe U XUMHUYECKHE
cBoiicTBa MeTtauioB. OOmue crnocoOsl mosydeHus: MeTayioB. [loHATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTaslb, YyryH, TIOPATIOMUHIHN, OpOH3a) 1
WX PUMEHEHUE B OBITY M MPOMBIIILIEHHOCTH.

[[lerounble MeTauIbl: TIOJI0KEeHUE B [leproinueckol cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHWE B mpupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUIPOKCUIBI HATpUsI U Kanus. [IpumeneHmne
MIEJTOYHBIX METAJIJIOB M UX COCTUHECHHI.

[[lenoyHO3eMeNbHBIE METAIBI MAarHUM W KalblMil: moJjiokeHue B Ilepmoauueckoit
cuctemMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpO€HME MX aTOMOB, HaXOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U Kalblus. BakHeillme coenruHeHus
KaJbIHs (OKCH, TUAPOKCHI, coJin). JKECTKOCTH BOJBI U CITOCOOKI €€ YCTpaHCHHUSI.

AmomuHuil: nonoxkeHue B Ilepumogmyeckoid cucteMe Xumudeckux siementoB 1. M.
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUEe B mpupojae. Ouzndeckue U XMMUYECKUE CBOMCTBA
amoMuHMS. AM(OTEpHbIE CBOWCTBA OKCH/IA U TUPOKCHIA aTFOMUHUS.

Kenezo: mnonoxenue B Ilepuwomnueckoit cucrteme xumudeckux osnementoB J[. U.
MenpeneeBa, CTpO€HHE aTOMa, HaxokJeHue B npupoae. dusznueckue U XMMHUUYECKHE CBOICTBA
xkene3a. Okcuabl, ruapokcuapl u conu xene3a (I1) m xemesa (11l), ux cocras, cBolicTBa u
MOJIy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O0O0pa3laMl MEeTa/lIoB M CIUIAaBOB, UX (DU3MUYECKUMHU CBOICTBaMH,
M3YYEHHUE pe3yJIbTaTOB KOPPO3UH METaIOB (BO3MOXKHO KCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUAA KalbIMsI U HATPUS C BOJIOH (BO3MOYXKHO MCHOJIb30BAHUE
BHJICOMATEPUAJIOB), HCCIIEJOBAHHE CBOMCTB KECTKOW BOJBI, MpoOllecca TOPEHHs XKeje3a B
KUcTopoae  (BO3MOXHO  HCIOJb30BaHHE  BUAECOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUHKA, *kene3a (l1) u xenesza
(1), memu (11), HabnromeHne W OMMCAHUE MPOLIECCOB OKPAIIMBAHUS IIAMEHH MOHAMH HATPHS,
Kalmusi U Kaiblus (BO3MOXHO HCIOJIb30BaHUE BUACOMATEPUAJIOB), UCCeI0BaHUE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a]a4 0
TeMme «BaxkHelilne MeTayibl U UX COETMHEHUSD.

XuMus M OKPY:KaOIIAas cpeaa

BemectBa n martepuainsl B MOBCEIHEBHOW JKU3HU YelloBeKa. be3onmacHoe MCHOIb30BaHUE
BEIIECTB M XMMHUYECKHX peakiuii B ObITy. IlepBas moMoIb Npu XHMHUYECKUX OXKOTrax u
OTpPABJICHUSIX.
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XUMHYECKOE 3arpsi3HEHUE OKpPY’Karolel cpeabl (IpesieibHasi JOMyCTUMasi KOHLEHTpalus
Bemects, nanee — [1JIK). Ponbs xumuu B perieHun 3K0JI0rHYECKUX MPOoOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHre 00pas3oB MaTepHaIOB (CTEKIIO, CIIAaBbI METAJUIOB, TOJIMMEPHBIE MATEPHAJIBI ).

Meoscnpeomemmoie ceasu

Peanuzanus MeXnpeaMeTHbIX CBA3EH NMpU U3yYEHUU XUMUU B 9 Kiacce OCYIIECTBISAETCS
4yepe3 UCIOJIb30BaHHWE Kak OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATHH,
SIBJISFOILUXCSI CHCTEMHBIMU JUISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOuiue ecTecTBEHHO-HAy4YHbIE IOHSTHUS: HaydHbId (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJu3,  CHHTE3,  KilacCUpHUKauus,  I[EePUOAUYHOCTb,  HAOIIOJEHHE,  IKCIIEPUMEHT,
MOJENTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOT U, MaTepUAIIbI.

®uznka: Marepus, aTOM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIHI,
pPaAMoOaKTUBHOCTb, MOJIEKYJA, OJJEKTPUYECKUH 3aps], MPOBOJHHUKH, IOJIYIIPOBOJHUKH,
TUDJIEKTPUKH, (POTOIIEMEHT, BEILIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHME BEIIECTBA, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAUIMUECKas pEIIETKA, CIUIaBbl, (U3MUYECKHE BEIHYUHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3 b1, CoJIHIIE.

buonorus: ¢otocunres, npixanue, 6mocdepa, sKocucTeMa, MUHEPAJIbHBIE YAOOpEHUS,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATeNIbHbIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, TOJIE3HbBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBHOW JICATEIBHOCTH B
COOTBETCTBUU C  TPAJAUIHOHHBIMH  POCCHHCKAMH  COLIMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIE pE3yNIbTAThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMA M PACIIMPEHHE OMbITA JCATCIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHUS] XMMHYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX TOCTHKCHUSAX M OTKPBITHSAX
MHUPOBOI U OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPE/CTABICHUS O COIMANBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHOMCCIIEIOBATEIICKOW, TBOPYECKOW W JPYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HOI COBMECTHOI NEATEPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIILHBIX 3334,
BBINIOJTHCHUM XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOHW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKH CBOMX TOBapHINEH C MO3UIUU HPABCTBCHHBIX H
HPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTaBIIIOIINE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4HOH  KapTHHBI ~MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHs MPUPOJBI, B3AUMOCBS3SX YEJOBEKa C MPUPOAHOI cperoil, o poiu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJYYCHHE HOBBIX 3HAHMH MO XHMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOM KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMH CPEICTBAMH
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M UCCIENOBATENCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJbTYPHI 310POBbSI:

OCO3HAaHWE IIGHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 >KWU3HH, OCO3HAHUE TIIOCIEICTBHHA W HENPHATHE BPEIHBIX
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NpUBBIYEK (YIOTPEOJIEHUS aJKOTOJISl, HAPKOTHKOB, KypPEeHHs), HEOOXOJAWMOCTH COOIIOACHUS
npaBui OE30MaCHOCTH TMPH OOpalleHHH C XUMHYECKHMMH BEIIECTBaMU B OBITY M pealbHOMN
KU3HH;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTHYECKOMY M3y4YEeHHUIO Mpodeccuii 1 Tpyaa pa3iudHOro poja, yBaXKEHHE K
TpyAy U pe3yibTaTaMm TpPYAOBOH JESITEIBbHOCTH, B TOM 4YHCIE HAa OCHOBE IPUMEHEHUS
NPEeIMETHBIX 3HAaHUM TI0 XWMHUHM, OCO3HAHHBIK BHIOOP WHAMBUIYAILHOW TPACKTOPHUU
MIPOJIOJDKEHHUST 00pa30BaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIBEHOCTH U
pa3BUTUSI HEOOXOJUMBIX YMEHUM, TOTOBHOCTh a/1alITUPOBATHCA B IPO(ECCHOHAIBHOM cpejie;

6) IK0JI0rHYECKOr0 BOCIIUTAHHUSI:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 37J0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MYECKOMY U TICHUXMUYECKOMY 370pPOBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHHUs MPaBUil OE30MaCHOTO MOBEACHUS IPU paboTe C BEIleCTBaMHU,
a TaKKe B CUTYalUsX, YITPOKAIOIINX 30POBbIO U KU3HHU JIOICH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJydaeMmble NMPU HU3YYEHUH XUMHH, IS PEIICHUs
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpPbI, OCO3HAHHUS IJI00ATBHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM U MyTed X peuieHus
MIOCPEJICTBOM METOJ/IOB XMMHH, SKOJIOTMYECKOTO MBIIIJICHNS, YMEHHUSI PYKOBOJICTBOBATHCSA UM B
IT03HABATENbHOW, KOMMYHUKATUBHON M COLUAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeramnpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYyYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATH MPEJICTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HABATEJIbHbIE,
KOMMYHHUKATHBHBIC, PEryJIsSTUBHbBIE), KOTOpble oOecneunBaroT (OpMHUpPOBaHHE TOTOBHOCTH K
CaMOCTOSITEIIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUUECKOIO MBIIUIEHUS @PU OCBOCHUU 3HAHUM:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHATHH  (BBIAEIATH WX  XapaKTepHbIE TMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONIB30BATh MOHATHUS AJs1 OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKLM, yCTaHABIMBATH IPUUMHHO-CIIEICTBEHHbIE CBS3U
MeXay 0OBEKTaMU W3YyYeHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHEIE, IeTyKTUBHbIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITFIOUYCHHUS;

yMEHHUE NPUMEHATh B Mpollecce MO3HAHUS MOHATHUA (MpeAMEeTHbIE M MeTalnpeIMEeTHbIE),
CHUMBOJIMUECKHE (3HAKOBbIE) MOJEIH, HCIHOJb3yeMble B XHMMHU, NPEOOpa30OBBIBATH IIMPOKO
IIPUMEHSEMbIE B XUMHUHM MOJIENIbHBIE MPEICTaBICHUS — XUMUYECKUN 3HAaK (CHMBOJI JIEMEHTA),
XUMuYeckas (opMmyla U ypaBHEHME XUMHUECKOM peakiuu — TpU pelleHuu y4deOHo-
MIO3HABATENbHBIX 33Jad, C Y4ETOM OTUX MOJCIBHBIX IPEJICTaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XHMHUYECKUX BELIECTB U
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XUMUYECKUX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBS3U H
MPOTHBOPEYHS B U3Y4AEMBIX MTPOLIECCAX U SIBICHHIX.

Ba3zoBble ucciaenoBarebckue AeiicTBUS:

YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKKe B KayecTBE OCHOBBI JUIsi (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE NPABUIBHOCTU
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHne OMbITa MO IJIAHWPOBAHWIO, OPraHU3alid U TPOBEICHHUIO YYEHHUYECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIIATH OTYET O MPOICTaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATh HH(POPMAITHIO Pa3TUIHBIX BUIOB
1 (GOpM TIpeICTABIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMyJISIpHAs JIUTepaTypa
XAMUYECKOTO COJICp)KAaHUs, CIPaBOYHBIE TMMOCOOMs, pecypchl MHTepHeTa), KPUTHYECKH
OIIEHUBATh MTPOTHBOPEUUBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSThH Pa3IMYHbIC METOJIBI M 3AIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMAIIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUST YIEOHBIX U TTO3HABATEIBHBIX 3a/1a4
OTIPENIENIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
WHGOpPMAIMY W WITIOCTPUPOBATH pENIaeMble 3a/1a4d HECIOKHBIMHA CXEMaMH, TUarpaMMaMH,
npyrumu opmamu rpauku ¥ ©X KOMOUHAIMSMUY;

YMEHHUE HCIOIBb30BaTh W aHATU3UPOBATh B Tpolecce y4eOHOW W HCCIeI0BATENbCKON
NeSTeTbHOCTH HH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHUCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAOUIEH MPUPOTHOU CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

yYMEHUSl 3aJaBaTh BOINPOCHl (B XoJe auanora W (WIM) JAUCKYCCHH) TIO CYIIECTBY
oOcyxknaeMoii TeMbl, (HOPMYIHPOBATh CBOW TIPEIJIOKEHHUS OTHOCHUTEIHLHO BBITIOJTHECHUS
MPEUI0KEHHOH 3a71a4H;

YMEHUS TIPEICTABIATh MOJYYCHHBIC PE3Y/IbTAThI MO3HABATEIBHOMN JCATEIILHOCTH B YCTHBIX
U TIHCBMEHHBIX TEKCTaxX; JellaTh MPE3CHTAIUI0 PEe3yJbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
JKCTIIEpUMEHTa (J1Ta00paTOPHOTO OTBITA, JT1a0OPATOPHOW PAaOOTHI TIO KCCICIOBAHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMW MMO3HABATEIbHOW U
UCCIIEIOBATEIILCKOM JCATEIPHOCTA TIPU PEIICHHH BO3HHKAKOIIUX TPOOJeM Ha OCHOBE YuéTa
OOIIMX WHTEPECOB U COTJACOBaHHS TMO3HMIUH (0OCYXICHHS, OOMEH MHEHUSMH, «MO3TOBbBIE
IITYPMBbI», KOOPAWHAIMSI COBMECTHBIX JICHCTBHIA, ONIPECIICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBUS:

YMEHHE CaMOCTOSITENIFHO OMPENENATh IeNu JesITeIbHOCTH, TIIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATENIBHOCTh, BBIOMpAThH
HauOosiee APQPEeKTUBHbIE CIOCOOBI pelleHHs Y4eOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH alTOPUTM NEHCTBUI MpuU
BBITIOJTHEHUH 33JaHUil ¢ Y4€TOM TOJYYEeHHS HOBBIX 3HAHMUA 00 H3y4aeMbIX OOBEKTax —
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BEILIECTBAX U PEAKIUAX, OLEHUBATh COOTBETCTBHUE IOJYYEHHOI'O Pe3y/bTaTa 3asBICHHOMN LEIH,
YMEHHE UCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTBI, IIPE/IaraéMble B YCIOBUU 3aJaHUH.
NPEAMETHBIE PE3YJIbTATDBI
B cocraBe mnpeaMETHBIX pe3yJabTATOB IO OCBOEHHIO OO0SM3aTENBHOTO COJCpIKAHUS,
YCTaHOBJIEHHOTO JaHHOM (QenepajlbHON paboueld mporpaMMoil, BBIIEISAIOT: OCBOEHHbBIE
oOyJaromMMUCs Hay4YHble 3HAaHUS, yYMEHHUS W CIOCOOBI JeicTBUH, cnenuduyeckue uis

npeIMeTHON obnactu «XHUMHS», BHUIbI JESITEIBHOCTH IO IOJYyYEHUIO HOBOIO 3HAHUS, €ro
MHTEpIIpETAINH, IPEO0OPa30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.

K xonmy oOydenus B 8 kiacce mpeaMeTHbIE pe3yinbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIINUXCS YMEHUN:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSITHUH: aTOM, MOJEKYJa, XUMHUYECKUN
AJIEMEHT, [MPOCTOE BEIIECTBO, CJOXHOE BELECTBO, CMeCh (OJHOpPOJIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTENIbHAas aTOMHas M MOJIEKYJIspHas Macca,
KOJIMYECTBO BEILIECTBAa, MOJb, MOJSpHAas Macca, MaccoBas JIOJIsI XHMHUYECKOTO
JJIEMEHTAa B COEIUHEHUH, MOJISIPHBIM OOBEM, OKCHJ, KHUCIOTa, OCHOBAHME, COJIb,
ANEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHHS, XUMUUECKas peaKkius, Kiaccuuxarus
peaxkiuii: peakiiuu COeAMHEHUS, peaKuu pa3IokKeHHs], PEaKIIMK1 3aMeIIeHUs], peaklun
oOMeHa, 7K30- U SHIOTEPMHUECKUE PEaKlH, TeIUIOBOM ApdeKT peakiuu, 11po aToMa,
JNIEKTPOHHBIA CJIOM aToMma, aToMHasi OpOWTa b, pajuyc aromMa, XUMHUYecKas CBS3b,
MOJISIpHAsl M HETOJISIpHAs KOBAJEHTHAas CBA3b, MOHHAS CBS3b, MOH, KAaTHOH, aHUOH,
pacTBop, MaccoBas J0Js BellecTBa (MPOIeHTHAs KOHIIEHTPALMsl) B PACTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKMX MOHATHM W NPUMEHATH 3TH
MOHATHUS NPU ONMCAHUY BEILIECTB U UX MPEBPALCHUH;

UCIOJb30BaTh XUMHYECKYIO CHMBOJIMKY JJIsI COCTaBJIE€HUS (OpMya BELIECTB H
YPaBHEHUH XUMUUYECKUX PEAKIIHI;

ONpeNeNiATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIEHb
OKHCIICHHMSI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, INPHHAUICKHOCTb BEIIECTB K
ONpeNieNéHHOMY KJIacCy COEIUMHEHHH 1o QopMmylaMm, BHJ XUMHYECKOHW CBS3U
(KoBaJIeHTHAsl M HMOHHAs1) B HEOPraHUYECKUX COETMHEHHUSAX;

packpeiBath cMmblca [lepuoandeckoro 3akona JI. WM. MenzaeneeBa: 1eMOHCTpHUpPOBAThH
[IOHMMaHHUE IEePUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHMX 3JIEMEHTOB OT MX
noyioxkeHust B Ileproanyeckoil cucreMe, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO Y4EHHMs, 3aKOHa ABOTaJIpo;

ONMCBHIBATH M XapakTepu3oBaTh TabiauuHyto ¢opmy llepuonuueckoil cuctemsl
XUMUYECKHUX 3JEMEHTOB: pasziMyaTh MOHATUS «IJIaBHas noArpynmna (A-rpynmna)» u
«obounass noarpynna (b-rpynma)», Manble U OoniblMe NEPHOAbI, COOTHOCHUTH
0003HaueHusl, KoTopele UMerTcss B Tabauue «llepuoauueckas cucreMa XMMHUYECKHX
aneMmeHToB Jl. 1I. MenneneeBa» ¢ YMCIIOBBIMH XapaKT€PUCTHKaMHU CTPOECHHS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa sapa, oOllee YuCIO 3JIEKTPOHOB U
pacnpeneseHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMPOBaTh XMMHUECKHE 3JIEMEHThl, HEOPraHMUECKHe BEIeCTBa, XUMUYECKHE
peakuuu (10 YMCIy M COCTaBy Y4YacCTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY

dbdekry);
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XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB Pa3IMUHBIX
KJIacCOB, TOJATBEpXKJas  ONHUCAHME IpUMEpaMU  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH MTPOTEKAHUSI XUMUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO 3JIEMEHTa 110 (PopMysie COSTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHHUIO XMMUYECKOHN PEaKITUu;

MIPUMEHSATh OCHOBHBIC OTIEPAIIMU MBICIIUTEILHON JCATEIHbHOCTH — aHAJIN3 U CHHTE3,
CpaBHEHHE, 0000IIECHUE, CUCTEMATH3AIUIO, KIacCU(DUKAIMIO, BBISIBICHHE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISi U3YYEHUS CBOMCTB BEIIECTB M XMMHYECKHX PEaKIIHM,
€CTECTBEHHO-HAyYHbIE  METOJbl  TO3HaHUS  —  HAONIOJICHWE,  U3MEpPEHHE,
MOJIENTMPOBAHNUE, SKCTIEPUMEHT (PEaJIbHbIN U MBICIICHHBIN);

cleoBaTh TMpaBWJIaM TIOJIb30BAHUS XUMHYECKOW TMOCyIoW U J1abopaTOpPHBIM
000pyI0OBaHHEM, a TAKXKe TMpaBWJIaM OOpaleHusi C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSIMH TI0 BBITIOJTHEHHIO JTA0OPATOPHBIX XUMHYECKUX OIBITOB TIO MOJTYYCHHUIO
U coOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOAA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPENEIEHHON MAacCOBOM J10JI€H paCTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH
Y MPOBOJNTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHMIO PACTBOPOB INENOYCH H
KHCJIOT C IOMOIIbIO MHAUKATOPOB (JIaKMYC, eHOIPTaIenH, METUIIOPAHK U JPyTue).

K koHy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHH: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIIATENLHOCTD, CTENEHb OKUCICHMS, XMMHUYECKas peakius, XUMHYecKas
CBSI3b, TEIUIOBOW A(D(PEKT peakiuu, MOJb, MOJSIPHBIH 00BEM, PAacTBOP, AIICKTPOIHUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] JUCCOLMAIUs, peakUud HOHHOTO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIUs, aM(OTEpHOCTh, XHUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakluu, IMpeaeiabHO J0mycTUMas
koHuentpamus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMUYECKUX IMOHATUH M NPUMEHSTH STH
MOHATHS MPU ONMKMCAHUU BEIIECTB U UX MPEBPAICHHIA;

WCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY [UIsl COCTaBlieHHS (OpMysd BEIIeCTB U
ypaBHEHUN XUMHUUYECKUX PEAKIUI;

OTIpEIeNIATh BaJE€HTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX OJIIEMEHTOB B
COEIMHEHUSX PA3TUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAenEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMynam, BUJ XUMUYECKOW CBs3U (KOBaJCHTHAas, WOHHAS,
MeTajinyeckasi) B HEOPraHUYECKUX COCAMHEHUSAX, 3apsij HOHA M0 XWMHUYECKOU
dbopmyre, xapakTep cpeasl B BOJHBIX PAcTBOpaxX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTATIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;
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packpsiBaTh cmbica Ilepuoaumueckoro 3akoHa /[[. M. MenzaeneeBa u 1eMOHCTPUPOBATH
€ro NOHMMAaHME: OTMCHIBATh U XapakTepu3oBaTh TabnuunHyo ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMHYECKHUX OJJIEMEHTOB: pa3linyaTh TMOHATUS «rJaBHas monarpymma (A-
rpynmna)y u «mobouyHas mnoxarpynmna (b-rpymma)», manble W OONbIIME EPHUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOphIE HUMEIOTCA B IEPHOAMYECKOW Tabiuie, ¢
YHCJIOBBIMH XapaKTEPUCTHKAMH CTPOSHHSI aTOMOB XMMUYECKHX DJIEMEHTOB (COCTaB U
3apsia sizpa, o0Iee YHCIo AEKTPOHOB M PACHPEICTICHHE MX IO YJIEKTPOHHBIM CIIOSM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB OJIIEMEHTOB U HX
COCJIMHEHUH B Tpe/enax MaJblX MEPHOJOB U TIaBHBIX MOATPYII C YUYETOM CTPOCHHUS
UX aTOMOB;

KJIacCu(UIMPOBATh XUMHUECKHE JIEMEHTHI, HEOPraHMUECKHE BEIIeCTBA, XUMUYECKUE
peaknuu (M0 YHCIY W COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIJIOBOMY
3P PexTy, M0 UIMEHEHHUIO CTETICHEeH OKUCIICHHS] XUMUYECKHUX SJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) OOIIME W cHelu(UUecKue XHMHYECKHe CBONCTBA
MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPIKIAs OMMMCAHUE MMPUMEPAMU MOJICKYIISPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMHUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUSI SJICKTPOJIUTHYECKON JUCCOLMAIIMU KHUCIIOT, IIEJI0YEH U COJIeH,
MOJTHBIE ¥ COKpAIIEHHBIC YPABHEHUSI PEaKIMii HOHHOTO OOMEHA, YpPaBHEHHS PEaKIIHid,
MOJATBEPXKIAIONINX CYIIECTBOBAHHE TEHETHUECKOW CBS3M MEXKAY BeEIICCTBAMU
Pa3IUYHbIX KIJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUSI XUMHUYECKUX MPEBPAILlEHU B PA3INYHBIX YCIOBUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (popMylie COeTMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUUYECKOM peakiuu;

coOnroAaTh TMpaBuia MOJb30BAaHUS XMMUYECKOM TMOCyIoW U J1ab0paTopHBIM
obopynoBaHHeM, a Takke MpaBuia oOpalleHUs C BElIeCTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBITIOJIHEHHUIO 1a00paTOPHBIX XUMUYECKHX OMBITOB MO MOJYyYCHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YIJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEPXKIAIOIINE KAUeCTBEHHBIN COCTaB Pa3lIMYHBIX BEIECTB:
pacrmo3HaBaTh OMNBITHBIM IMYTEM XIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CWJIMKAT-, cynb(haT-, TUIPOKCHI-UOHBI, KATHOHbBI aMMOHHUS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MIPUMEHSITh OCHOBHBIE OTEPAllMU MBICIUTENLHON NEATEIbHOCTH — aHAIM3 M CHHTE3,
CpaBHEeHHE, 0000IIeHNe, CHCTEeMATU3allUI0, BBIABICHUE MPUUYMHHO-CIEACTBEHHBIX
CBs3€M — JUIS M3YYECHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJBI TO3HAaHUA — HaONIOJEeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHE,
IKCMIEPUMEHT (peaabHBI U MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KosnuyectBo yacos DJIeKTPOHHbIE Hanpasienus: peanusanuu
HaumeHoBaHue
Ne (uudposbie) BOCIIUTATEILHOI0
pa3e/ioB M TeM Kourpoububie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE NOTeHIHAJIA
NporpamMmbl padoThI padoTsI
pecypcsl
Paznea 1. IlepBoHayanbHble XMMHYECKHE TOHATHSA
JlyXOBHO-HpPaBCTBEHHOE
BOCITUTaHHUE;
XUMUST — BaKHAS MaTPUOTHYECKOE
11 00J1aCTh €CTeCTBO3HAHUS 5 5 bubnuotexa [JOK BOCIIMTAHUE; SCTETUUECKOE
' U TIPAKTHYIECKOI https://m.edsoo.ru/7f41837c | BocmuTaHHe; TPYAOBOE
NESATENBbHOCTH YEJIOBEKA BOCIIUTAHUE; IKOJIOTHYECKOE
BOCIIUTAHHE; LICHHOCTH
Hay4HOI'O MO3HAHUS.
JlyXOBHO-HpPaBCTBEHHOE
BOCIIUTAHUE; 3CTETUYECKOE
BemecTBa n xuMuieckue bu6mmoreka [IOK ’
1.2 15 1 ] BOCITUTaHHE; IKOJIOTHUECKOE
peaknuu https://m.edsoo.ru/7f41837¢
BOCIIUTAHUE; LICHHOCTH
Hay4HOI'O MO3HAHUS.
Utoro no pazneny 20

Paznen 2. Bajkneiilue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB

2.1

Bo3snyx. Kucnopon.
ITonsiTue 06 oxcuaax

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

HYXOBHO'HpaBCTBeHHOG
BOCIIUTAHHUEC,; O9CTCTHUYCCKOC
BOCIIMTAHHEC,; SKOJIOTHYCCKOC
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BOCIIMTaHHUEC, ICHHOCTH
HAaY4YHOT'O IMO3HAHHA.

JlyXOBHO-HpPaBCTBEHHOE
BOCIIUTAHHE; ICTETUYECKOE

99 Bonopon. Ilonsitue o 8 bubnuotexa [JOK
) BOCIIUTAHUE; SKOJIOTUYECKOE
KUCJIOTAX U COJISAX https://m.edsoo.ru/7f41837c ’
BOCITUTAHKE; [ICHHOCTH
HAyYHOTO TIO3HAHHSI.
JlyXOBHO-HpPaBCTBEHHOE
BOCIIUTAHHE; ICTETUYECKOE
23 Boua. PacTBopsl. 5 Bbubmmoreka ITOK ’
) BOCIIUTAHUE; SKOJIOTHUYECKOE
[MousTHE 06 OCHOBAHUAX https://m.edsoo0.ru/7f41837c ’
BOCITUTAHKE; [ICHHOCTH
HAyYHOTO TIO3HAHMSI.
[lerHOCTH Hay4HOTO
MO3HAHUSL.
OCHOBHBIE KJIAaCCBI
bu6moreka [IOK DKOJIOTUYECKOE BOCIIUTAHHE.
2.4 HEOPraHMYeCKHUX 11
. https://m.edsoo.ru/7f41837c | JlyXOBHO-HPaBCTBCHHOE
COeIMHEHU N
BOCITUTaHHE
DcTeTnyecKkoe BOCIUTaHNE
Hroro no pazgeny 30

Pasnen 3. Ilepuoauyeckuii 3axoH u [lepuogudeckas cucrema xummuueckux iemMenToB /. U. MengesieeBa.
Crtpoenue aToMoB. XUMHYECKAasl CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

3.1

[Tepuoandeckuii 3aKOH 1
[Tepuoaunueckas cucrtema
XUMHYECKUX AJIIECMEHTOB
. . MeHaeneera.
Crpoenue aToma

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

LIeHHOCTH HAayYHOTO
MIO3HAHUS.

DKOJIOTUYECKOE BOCHUTAHUE.
JlyXOBHO-HpaBCTBEHHOE
BOCIIUTaHHE
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DCTETUUECKOE BOCIIUTAHUE

IlenHOCTH HAay4YHOTO

XHUMHYECKas CBA3b. IIO3HAHUA.

3.9 OKucIuTeIbHO- 8 bu6mmoreka [IOK DKOJIOTHYECKOE BOCTIMTAHHUE.
BOCCTaHOBHTEJIbHBIE https://m.edso0.ru/7f41837c | JlyXOBHO-HPaBCTBEHHOE
pCakuuun BOCIIUTAHUC

DCTETHYECKOE BOCITUTAHUE
bu6mmoreka [IOK
Hrroro no pasziey 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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9 KJIACC

n/n

HaumenoBanue pa3aeiioB u
TEM IMPOrpaMmbl

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3zoBaTe/ibHbIE

pecypcbl

Hanpasienus
peanu3anuu
BOCIIMTATEIbHOI'0
NOTEeHIHAJIA

Pa3nes 1. BemecTBo H XuMH4yeckmne peakuun

11

[ToBTOpEeHME U yrayoneHue
3HAHU OCHOBHBIX Pa3/IeJIOB
Kypca 8 Kiacca

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

[ yxoBHO-
HPaBCTBEHHOE

BOCHHUTAHHUE;
ACTETHYECKOE
BOCHHUTAHHUE;
AKOJIOTHIECKOE
BOCITUTAHUEC;
LIEHHOCTH HAy4YHOTO
MMO3HAHUS

1.2

OcCHOBHBIC 3aKOHOMEPHOCTHU
XUMHWYCCKUX pCaKHI/Iﬁ

bu6moreka [IOK
https://m.edso0.ru/7f41a636

JyxoBHO-
HPAaBCTBEHHOE

BOCIIMTaHHC,
9CTETHUYCCKOC
BOCIIMTAaHHC,
OKOJIOTHYCCKOC
BOCIIMTAHUC,
HCHHOCTH HAYYHOTO
IIO3HaHUA

1.3

QHCKTPOJ'II/ITI/I‘-ICCKEIH
Jucconyanusa. XuMHU4eCKue

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

JyxoBHO-
HPaBCTBEHHOE
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peakuuu B pacTBOpax

BOCITUTAaHUE;
3CTETHYCCKOE
BOCITUTAHHUE;
3KOJIOTHYCECKOE
BOCITUTAHHUE;
LIEHHOCTH HAy4YHOT'O

MMO3HAHMS
Hroro no pazneny 17
Paznen 2. HemeTauibl U UX cOeIMHEHUS
[yxoBHO-
HPaBCTBEHHOE
BOCIIUTAHHE,
OO6mrast xapakTepucTuKa ACTETUYECKOE
P P bu6moreka [IOK
2.1 XUMHYECKUX 371eMeHTOB VIIA- 4 ] BOCITUTAHHUE;
https://m.edsoo.ru/7f41a636
rpynmsl. ["ajoreHst AKOJIOTUYECKOE
BOCIIUTAHHUC,
[IEHHOCTH HAy4YHOTO
MMO3HAHMS
JyxoBHO-
HPaBCTBEHHOE
BOCIIUTAHHUC,
OO6mras xapakTepucTuKa
bubmuoreka [{OK 3CTETUYECKOE
2.2 XUMHYECKUX 371eMeHTOB VIA- 6 ]
. https://m.edso00.ru/7f41a636 | BocmuTanue;
rpynmnbl. Cepa u €€ coeTMHeHH
AKOJIOTUYECKOE
BOCITUTAHHC,

HEHHOCTH HAYYHOTO
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IIO3HAaHUA

yxoBHO-
HPABCTBEHHOE
BOCIIMTAHHC,
OOmast xapakTepuCcTUKa
ACTETUYECKOC
XUMHYECKUX dJeMeHTOB VA- bubmnoreka LIOK
2.3 7 BOCIHHUTAHHUE;
rpynmsl. A30T, pocdhop U ux https://m.edsoo.ru/7f41a636
IKOJIOTHUECKOE
COCTMHCHUS
BOCIIUTAHHE,
[IEHHOCTH HAyIHOTO
MTO3HAHMS
[yxoBHO-
HPaBCTBEHHOE
BOCIIUTAHHE,
OO01as XxapakTepucTuKa
ACTETUYCCKOE
XUMHYECKHUX A1eMeHTOB |V A- bu6moreka [IOK
2.4 . 8 BOCIIUTAHUE;
rpyIsl. YTIEpOa U KPEMHHH U https://m.edsoo.ru/7f41a636
IKOJIOTHYECKOE
WX COCJIMHCHUS
BOCITUTAHHE,
[IEHHOCTH HAyYHOTO
MIO3HAHUS
Hroro mo pazgeny 25
Pa3pen 3. Merajliibl M1 UX COeTUHEHUS
LIeHHOCTH HAyYHOTO
MO3HAHUSL.
31 06 . 4 bubnuorexa [JOK 3
. II[M¢ CBOKCTBA METAILJIOB KOJIOTHYECKOE
https://m.edsoo.ru/7f41a636
BocrnuTanue. [yxoBHO-
HPaBCTBEHHOE
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BOCIIUTaHHUC

3.9 Bakneiine Metaibl 1 UX 16 bu6mmoreka [{OK Ocrernieckoe
' COEMHEHNS https://m.eds00.ru/7f41a636 | BOCHHTAHHC.
Wroro mo pazueny 20
Pasnen 4. Xumus u okpy:kawouas cpe
[lerHOCTH Hay4HOTO
MO3HAHUSL.
DKOJIOTHYECKOE
BemiecTBa u matepuansl B bu6mmoreka [IOK BocnuTaHue. J[yXoBHO-
4.1 3
YKU3HH YeIOBEKa https://m.edso0.ru/7f41a636 | HpaBCTBEHHOE
BOCITUTaHHE
DCTEeTUYECKOe
BOCITUTAHHUE.
Hroro mo pazgeny 3
PezepBHOE Bpemst 3 bubnuorexa LIOK
P P https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne Hara DJIeKTpOHHbIe N (ppoBbIE IIpumevanust
/i Tema ypoka Beero o ——— o0pa3oBaTejibHbIE
IUIaHY pecypchl
Paznean 1. IllepBonauanbHble XuMmuueckue noHATHs (204acon)
[Ipenmer xumuu. Poss xumun B 1 bu6mmoreka [IOK
JKH3HU yesloBeka. Tena u BerecTsa https://m.edsoo.ru/ff0d210c
IlonsTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMUH https://m.edsoo.ru/ff0d227e
IIpakTHyeckas padora Ne 1
«IIpaBmia paboTHl B T1abOpaTOpUu 1 1 bubnuotexa [JOK
puéMBbI 00paICHHS € TAOOPATOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Uuctele BemecTBa 1 cMecu. CriocoObl 1 bu6mmoreka [IOK
pasjeneHus cMecei https://m.edsoo.ru/ff0d26ca
IIpakTHyeckas padora Ne 2
<<PI:13,Z[6J'I€HI/IG CMCI;Cﬁ (Ha mpumepe 1 bubnuorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OUYHCTKU MTOBAPEHHOM COJIH)»
ATOMBI U MOJIEKYJIbI 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubnuorexa [JOK
(CMMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6moreka [IOK
[IpocThie u cioXKHBIE BEIECTBA 1

https://m.edsoo.ru/ff0d2a6¢
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bubnunorexa LIOK

o ATOMHO-MOJIEKYISPHOE yHeiite https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTABA BEIIECTB.
10 Xumuaeckas Gopmyra. BEUIGHTI}IIIOCTI) bubmorexa LIOK
https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JICMCHTOB
11 OTHOCHUTENBHAS aTOMHAsT Macca. bubnuotexa [JOK
OTHOCHUTENbHAST MOJICKYJISIpHAST Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCTMHEHUHU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bu6moreka [IOK
MossipHast Mmacca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE SIBIICHUSI. bu6mmoreka [IOK
XUMHYeCKas: peaKiius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaAHUS bubnuoreka [JOK
XUMUYECKHUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6moreka [IOK
XUMHYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
BerurcieHus: KoJIM4ecTBa, MacChl
17 BeIlleCTBA 110 ypaBHCHI/I}IM’ bubnuorexa LIOK
. https://m.edsoo.ru/ff0d5708
XHUMHYCCKUX PEaKIIUH
Knaccudukaius XuMHYSCKUX
18 peaKLII/Ig (co:ﬂHHeHI/I}I Pa3IOKECHHS bubmuorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii- Bu6morexa LIOK
19 sHIMKIoneaucT. O6o0IeHne 1

CHCTeMaTHu3allus 3HaHUuH

https://m.edsoo.ru/ff0d40c4
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20

KonTpoabnas padora Nel no teme
«BemecTBa 1 XUMHUYECKUE PEAKLIUN»

1

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4290

Pazjen 2. Baxueiiume npeacraBuTe 1 Heopranndeckux Beuects (30 yacon)

Bo3ayx — cmech razos. Cocras

bubmnoreka LIOK

21 Bosayxa. KHeiopo — s1eMeHT i L https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nyeckne U XUMHYICCKHE CBOMCTBA
22 KHCIOpoAa (peakiui OKUCIICHUS 1 bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 00 oxcuaax
CniocoOFbl TToTydeHus KHCIIopoa B
23 nabopaTopun ZIquOMBIIHJIeleJOiTH. 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoit 3¢ ekt xumuueckoin
24 peaKuuu, NOHITUE O 1 bu6moreka [IOK
TEPMOXHMHUYECKOM YPaBHCHHH, IK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITHSIX
TomauBo (HedTh, yroiab U METaH).
25 3arpﬂ3HeéHe(11;03’)1yyl;(a CIIocoObI lro 1 bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
IIpakTu4yeckast padora Ne 3 o Teme
26 «li)onyquHe u C(E)GI/IpaHI/Ie KHCIIOpOa 1 bubnmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYEHHUE ero CBOMCTBY»
97 Bomopoa — snemeHT u ipocToe 1 bu6mmoreka [IOK
BeniectBo. HaxosxkaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 du3znyecKnue U XUuMHYECKHE CBOMCTBA 1 bu6moreka [IOK

BoJlopona. IIpumenenune Bogopoaa

https://m.edsoo.ru/ff0d4dd0
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bubnunorexa LIOK

29 Horsirie 0 KHe0TAX 1 COAX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MmoJTydeHust BOJAOPOa B bubnuoteka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 1o Teme
31 <<l'll)onyquHe " ccl))6npaHI/Ie BOJIOpOJIA bubmmoreia LIOK
. ’ https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
32 MouisipHbiii 00BEM ra3oB. 3aKOH bubnuoreka [JOK
ABorajpo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00n€Ma, KOJIM4ecTBa
33 BEII[ECTBA I'a3a [0 €r0 H3BECTHOMY bubnmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIleCTBA WIH 00BEMY
Boraucnenus 00EMOB Tra3oB 110
34 YpaBHEHHUIO PEAKIIMKU Ha OCHOBE bubnmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHH Ira30B
35 dusnvecKrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuil. I[Tonstue 06 bu6moreka [IOK
HHIMKATOpaXx https://m.edsoo.ru/ff0d59e2
Bona kak pacTBopuTes.
37 Hacrlnmennrle 1 HeHachIIIEHHbBIE bu6mmoreka [JOK
pacTtBopbl. MaccoBasi 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
IIpakTHyeckas padora Ne 5 no Teme Bu6morexa LIOK
38 «IIpuroToBieHne pacTBOPOB C

OIpENENEHHON MacCOBOM 10JIen

https://m.edsoo.ru/ff0d5eba
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pacTBOPEHHOTO BEIIECTBA»

39 KonTpoabnas padora Ne2 no teme Bbubmuotexa [JOK
«Kucnopon. Bogopos. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KIacCu(UKAINS, bubnuoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
II HHE U XUMHUYCCKHE CBOU
41 K:SI};II:HLI: OCHOBHE:)((: u S Bubnmorexa [IOK
’ https://m.edsoo.ru/ff0d664e
aM(}oTepHBIX OKCHUIOB
OcHoBaHMUsI: COCTaB, KIacCU(pUKAIIHS, bubnuotexa [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHne u XUMHUYECKUE CBOWCTBA bubnuoreka [JOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenne u XMMHUYECKUE CBOMCTBA bubnuoteka [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIaTypa
46 cnoco((SLII) HI([)JIyq)eHH;I XI/IMI/I‘IZSKI’/IG bubnuorexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
IIpakTuyeckas padora Ne 6.
47 Pemenue skcriepuMeHTanbHBIX 337124 bu6mmoreka [JOK
1o Teme «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUI
48 ['enernueckas cBsI3p MEXKY KilaccaMHu bu6mmoreka [JOK
HEOPraHUYeCKUX COCTMHCHUIN https://m.edsoo.ru/00ad9a50
49 O06o01IeHre U cucTeMaTHU3aIus bubmuoreka [{OK
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3HAHUI

https://m.eds00.ru/00ad9ch?2

50

KonTpoabnas padora Ne3 o teme
"OCHOBHBIE KJIACCHI HEOPIaHUYECKUX
coeuHeHun"

bubmnoreka LIOK
https://m.edso0.ru/00ad9ela

Paznean 3. Ilepuoanueckuii 3akon u [lepuoguyeckasi cucrema xummnuyeckux 3j1eMeHToB /. . MengesneeBa. CTpoeHne aToMOB.
Xumnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTE/IbHBIE peakiuu ( 15 yacos)

[TepBbie MOMBITKY KIacCUpUKAITIT

bu6mmoreka [IOK

51 LI
XUMHWYECKUX dIIEMEHTOB. IIoHSATHE O https://m.edsoo0.ru/00ad9ffa
TPYIITaxX CXOAHBIX AJICMEHTOB
H N
ePHUOMYCCKUN 3aKOH U BuGmorexa [IOK
52 [Tepromuveckasi cucTeMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB J. 1. Menaeneera
53 Menio o bu6mmoreka [IOK
HOJbI, TPYIIILI, TOATPYIIIEI
PHOJPL, TPYITHIEL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoteka [JOK
snep. M3orormsl https://m.edsoo.ru/00ada342
C o
TPOCHHUE JICKTPOHHBIX O onoqexv BuGnnorexa LIOK
55 aToMOB 3J1eMeHTOB [leproanueckoit
https://m.edsoo.ru/00adaébc
cuctemsl JI. 1. MenaeneeBa
XapakTepucTUKa XUMHUUYECKOTO
56 DIIEMEHTA 110 €0 MOJIOKEHHUIO B bu6mmoreka [IOK
Iepuoanyeckoii cucreme [1. W. https://m.edsoo.ru/00ada824
Menneneesa
3 I1
HaueHue [leprmoanueckoro 3akoHa BuGmmnorexa LIOK
57 JUIS pa3BUTHS HAyKU U NpakTUku. /1.

N. MeHnneneeB — yd€HbIN, IEAaror u

https://m.edsoo.ru/00ada96e
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IPaKIaHUH

PesepBHrlit ypok. O600IIeHNE 1
cHCTEMAaTHU3aLMs 3HAHUI /

bubmauoreka [IOK

>8 Bcepoccuiickasi mpoBepouHas https://m.edsoo.ru/00adb33c
pabora
KonTpoabHnas padora Ned o teme
59 «Ctpoenue atoma. XuMHUUIECKast bubnuotexa [JOK
cBs3b» / Beepocceuiickast mpoBepoyHas https://m.edsoo.ru/00adb486
pabota
60 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuotexa [JOK
XMMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 Hortast Ximirieckas Coash https://m.edsoo.ru/00adac34
62 KoBaneHntHas nonsipHas XuMu4ecKas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanentnas HenosnspHas bubnuotexa [JOK
XUMHYECKast CBSI3b https://m.edsoo.ru/00adaab8
bu6moreka [IOK
o4 Cremeith OKHCICHH https://m.edsoo.ru/00adae28
65 OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
66 OKucauTenu U BOCCTAaHOBUTEIIH bubmuorexa LIOK
https://m.edso0.ru/00adb076
PesepBHbli ypoK. O6061ueHI/Ie U BuGnorexa LIOK
67 CUCTEeMaTH3all¥sl 3HAaHH 110 TeMe

«CTpOCHI/Ie atroma. X¥UMHYECKast

https://m.edso0.ru/00ad9ch?2
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CBA3b»

68 PezepBubiit ypok. O0o0IeHNE U 1 Bbubmuotexa [JOK
CHCTeMaTH3allus 3HAHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

Ne Hara DJIeKTpOHHbIe N (ppoBbIE IIpumeyanus
- Tema ypoka o o0pa3oBaTejibHbIE
n/n Bceero dakTHyecKas
IUIAHY pecypchl
Paznen 1. BemecTBo u xumudeckne peakuuu (17 yacon)
[Iepnoanueckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuotexa [JOK
XUMHYeCKuX 3ementoB J1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XEIMI/I‘-IeCKI/IX AJIEMEHTOB 1 bubnmorexa LIOK

N https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMrueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUTHIECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTpoabHast padora Nel no

5 teme «[loBTOpenue u yrioyorienue 1
3HaHMUI OCHOBHBIX Pa3/eioB Kypca
8 Kiacca»

Knaccudukanus XuMu4eckux
6 peaKuHI(“f 1o ;IaBJ'II/I‘IHBIM 1 bubmuorexa LIOK
https://m.edsoo.ru/00adbcb0
MpU3HAKaM

7 [ToHsiTHE O CKOPOCTH XUMUYECKOMN 1 bubmmoreka [JOK

peakiuu. [ToHsATHE O TOMOTEHHBIX https://m.edsoo.ru/00adbe9a
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1 ICTCPOICHHBIX PCAKIIUAX

TloHAaTHE O XUMHUYECKOM
paBHOBecHU. DaKTOPBI, BIUSIOLINE

bubnauoreka [IOK

8 Hd CKOPOCTH XUMHHACCROM peaiiind https://m.edsoo.ru/00adc28c
1 TOJIOXKEHNUE XMMUYCCKOTO
paBHOBECHs
9 OKHCIUTENTHHO- bubnuotexa [JOK
BOCCTaHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHUCCKOM
10 JII/IC(I:)OHI/IaHI/II/IF)CI/IJ'H)HBIe 1 ciabbie bubmmorexa LHOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HNonnble ypaBHEHUS peaKkui bubnmorexa LOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHI B CBETE bu6mmoreka [IOK
MPEACTaBICHHIA 00 https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKON JUCCOIHAITIT
XuMHYECKHE CBOMCTBA COJICH B
13 CBETE MPEACTABICHUI 00 bubmorexa [IOK
. https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIHAITIT
14 [TonsaTHe o runmpoause comei bubmotexa [JOK
https://m.edsoo.ru/00add9d4
15 O000I11IeHNE U CUCTEMATH3ALMS bu6mmoreka [JOK
3HaHUI https://m.edsoo.ru/00addd12
16 IIpakTnuyeckas padora Ne 1. bubnuoreka LIOK

«Pemnienue SKCIICPUMCHTAJIbHBIX

https://m.edsoo.ru/00addbfa
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3aaa4»

17

KonTpoabHnas padora Ne2 no
TeMe «DIEKTPOJIUTHIECKAs
aucconyanus. XUMHAYECKHE
peakiuu B pacTBOpax»

bubnuoreka IIOK
https://m.edso0.ru/00addec0O

Paznen 2. HemeTtanibl 4 X coeinHeHus (25 yacos)

OO01as XxapakTepucTUKa

bu6mmoreka [IOK

18 . X i
PAJIOTCHOB. AHMITICCKHE CROHCTEA https://m.edsoo.ru/00addfe2
Ha MpuMepe Xjaopa
X .C )
o | oo o s
’ https://m.edsoo.ru/00ade104
MoJTydeHUe, TPUMEHEHUE
IIpakTuyeckas padora Ne 2 o
20 Tei)/re «Tlild:n G:HIG) conTﬂHoﬁ ' bubmorexa LIOK
- . https://m.edsoo.ru/00ade348
KHCIIOTBI, U3y4eHHE €€ CBONCTB
B
2| xuvceron pear, cen o biorera LIOK
PAKILIH, A https://m.edsoo.ru/00ade488
U3 pEareHToB J1aH B U30bITKE
99 OO6muras xapakTepucTuKa bubnuorexa [JOK
aneMeHTOB VIA-rpymist https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(pUKALIUN
cepbl. HaxoxieHue cepsol u e€ bubnuoreka [JOK
23 .
COEIMHEHUI B IPHPO/IE. https://m.edsoo.ru/00ade64a
XUMUYECKUE CBOMCTBA CEPhI
24 CepoBoaopo, CTpOeHHUE, bubnmoreka [JOK

(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHEC

https://m.edsoo.ru/00ade802
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CBOICTBa

Oxcuppl cepbl. CepHast KMCIIOTA,

25 ¢bu3nvecKkre 1 XUMHUECKUE bubmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMEHEHHE
XHWMHUYECKUE PEAKIUH, JIEKALLNE B
OCHOBE IMPOMBIIIIEHHOTO CTI0cCO0a
26 ITOJTy4EHUS] CEPHOU KUCIIOTHI. bubnuoreka [JOK
XUMHYECKOE 3arpsi3HeHNE https://m.edsoo.ru/00adec8a
OKpY)KaroILEen CpeJibl
COCITMHEHUSIMH CEPBI
97 Brrancnenne MaccoBoit goim bu6moreka [IOK
BBIXO/Ia TIPOJIYKTa PEAKIIUH https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTuKa
aiieMeHTOB VA-rpymmnel. A30T,
28 pacnpOCTpaHeHHIe)}l;anHpone bubnmorexa LIOK
’ https://m.edsoo.ru/00adeea6
(buznueckue 1 XuMU4ecKue
CBOMCTBA
AmMuak, ero pusnyeckue u
29 XUMHUYECKHNE CBOMCTBA, IMOTYUCHUE bubnuorexa LIOK
’ https://m.edsoo.ru/00adf004
U IpUMEHEHHe
IIpakTuyeckas padora Ne 3 o
30 Tez[e «HOJ‘I}"I@HI/IIG) aMMuaKa bubmmorexa LIOK
. ’ https://m.edsoo.ru/00adf180
W3Y4YEHHUE ero CBOMCTB
31 A3oTHas KucioTa, e€ pusndeckue bubnuoreka [JOK
Y XUMHUYECKUE CBONCTBA https://m.edsoo.ru/00adf306
32 Hcnonb30BaHne HUTPATOB U COJIEN bubnuoreka LIOK
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aMMOHMSI B KaUeCTBE
MUHEPAITbHBIX YI0OpEHHA.
XHUMHUYECKOE 3arpsi3HEHNE
OKPYXKarOLIEn CpeJIbl
COEJIMHEHUSIMU a30Ta

https://m.edso0.ru/00adf518

docdop. Okenn pocdopa (V) u
tdbocdhopnas kucnora, puznyeckue

bu6mmoreka [IOK

33 M XMMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
TOJTyYCHUE
Ucnonb3oBanue pocdaTtos B
34 KauyeCTBE MUHEPAIBbHBIX bubnuoreka [JOK
ymoOpeHuii. 3arpsa3HeHue https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hochaTamu
Vrunepon, pacpocTpaHeHHE B
35 npnpf))n: imnrt)lecxie " bubnmorexa LIOK
’ . https://m.edsoo.ru/00adfd9c
XMUMHYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux pusnueckue
U XUMHUYECKUE CBOMCTBA.
36 DKOJIOTHYECKHE TIPOOIIEMBI bubnuorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHbBIE C OKCUJIOM yIJIepo/ia
(Iv)
37 VYroapHasg KUCI0Ta U €€ COJTu bubmuorexa LIOK
https://m.edsoo.ru/00ae006¢c
IIpakTuyeckas padora Ne 4 o
38 teMe "llonydeHue yriekucioro bubnuorexa LIOK

ra3a. KauectBeHHas peakius Ha
kapOoHaT-uoH"

https://m.edsoo.ru/00ae027e
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[TepBoHauanbHBIE TOHATHUS 00

39 OpPraHMYECKUX BEIIECTBAX KaK O bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIIMHEHUSX yIIIepo/ia
40 Kpemuuii u ero coenuneHus bubamorexa LHOK
https://m.edsoo.ru/00ae080a
IIpakTnueckas padora Ne 5.
41 Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [JOK
3ama4 1mo Teme «BaxHeitmme https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl U UX COCTUHCHUS
KonTpoanail padora Ne3 no Butnnorexa LIOK
42 TeMe «BakHelIne HeMeTalljIbl U

UX COCIUHCHU

https://m.edso0.ru/00ae0e18

Paznea 3. MeraJsiibl U ux coequnenus ( 20 yacos)

43

OO6mras xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
MeTaioB. Merannuyeckast CBSI3b U
MeTajinyeckasi Kpucrauindeckas
pemérka. Gu3nyeckre CBOMCTBa
METaJlJIOB

bu6moreka [IOK
https://m.edso0.ru/00ae103e

44

XUMHAYECKHAE CBOMCTBA METAJLJIOB.
DIIEKTPOXUMUYECKUI P
HaIpsHKEHUH METaJIOB

bu6mmoreka [IOK
https://m.edso0.ru/00ae1156

45

O61ue crnocoObl MOTyYeHUS
MeTaiaoB. CiuiaBel. BerunciaeHus
M0 YpaBHEHUSAM XUMHYECKUX
peaxiui, eciiu OJIUH U3 PearcHTOB
COJICP’KUT TIPUMECH

bubmuoreka [{OK
https://m.edsoo.ru/00ae1156
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bubmunoreka LIOK

46 Homsriie 0 KopposHH MeTanIoR https://m.edsoo.ru/00ae1278
47 [{e0uHbBIE METAILITBL Bubmrotexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnuoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [[ler0uyHO3EMENBHBIE METAILTBI — bubnuotexa [JOK
KaJbIUil 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxneiime coeIMHESHUS KaabIIUs Bubnmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O606Hv1eHHe W CHCTeMaTH3aIHs
3HAHUH
59 JKEcTKOoCTh BOABI M CITIOCOOBI €& bu6mmoreka [IOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
53| rowe iEmoum sasesnwerons bumiorera LIOK
¢é yerpaneris” https://m.edsoo.ru/00aelae8
. Bbu6nanorexa LHOK
>4 AToMIHif https://m.edsg).ru/Oan1c64
55 AmMdoTepHbIe CBOMICTBA OKCHIA U bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
> AKeneso https://m.edscﬂ).ru/Oan1d86
57 OKcupl, THAPOKCUABI U COTTU bubmuoreka [{OK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U cucTeMaTHU3aIus
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https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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3HAHUI

59

IIpakTnueckas padora Ne 7.
Pemenue skcriepuMeHTaNIbHBIX
3a1a4 1o reme «Baxueimme
METaJlJIbl U UX COEAUHEHUS

bubnuoreka IIOK
https://m.edso0.ru/00ae3de8

60

Boruncnenus no ypaBHEHUsIM
XMUMHMUYECKUX peaKLUi, eclii OJIUH
13 pEareHToB J1aH B U30BITKE WU
COJIEP’KUT IpUMecH. Beruncienus
MaccoBOM JIOJIU BBIX0J1a IPOAYKTa
peakuuu

bu6mmoreka [IOK
https://m.edso0.ru/00ae1750

61

O000I1IEHNE U CUCTEMATA3 AN
3HAHUI

62

KonTpoabHast padora Ne4 o
TeMe «BaxkHelnne MeTayuisl U UX
COEIMHEHUS

Pa3znen 4. Xumus u oxkpy:kawmas cpeaa ( 3 yaca)

63 BeniectBa u matepuasl B 1 bu6moreka [IOK
IOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arpsi3HEHUE bubnuorexa [JOK

64 . 1
OKPY)KaIOIIeH cpe/Ibl https://m.edsoo.ru/00ae4270

65 PoJsib XxuMuu B perieHuu 1 bubnuoreka [JOK
9KOJIOTHYECKUX ITPOOIEM https://m.edsoo.ru/00ae4270

66 PesepBuslit ypok. O600mIeHE U 1 bu6mmoreka [JOK
CHCTEMATH3aLMs 3HAHUI https://m.edso0.ru/00ae0d0a

67 PezepBHblit ypok. O0oO1IEHNE U 1 bubnuoreka LIOK
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CUCTEMAaTU3alus 3HaHUI

https://m.edso0.ru/00adb33c

68

PesepBHeiit ypok. O600IIeHNE 1
CHCTEMAaTH3aINs 3HAHUH

bubmunorexa LIOK
https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOU

OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpamMmMmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

ITo teme: «IlepBoHaYanbHBIE XUMHYECKHAE TTOHATHUS»

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX TOHATHI: aToM,
MOJIEKyJla, XUMHYECKHH D3JEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE
BEIIECTBO, CMECh (OJHOpPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTEIIbHAS aTOMHAsi W MOJICKYJSIpHAsE Macca, KOJMYECTBO
BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas JIOJS XUMHYECKOTO
JJIEeMEHTa B COEAMHEHUHU, MOJISIPHBIM OOBEM, XUMHYECKas peakiius,
KinaccuuKamus — peaknuid:  peakluH  COCAWHEHHS,  PeakKIuu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, pPeakuuu OOMeHa, JK30- H
SHJOTEPMHUUYCCKHE PEAKIUHU, TEIUIOBOM 3(PQeKT peakiuu, pacTBoOp,

MaccoBasi J10J1s1 BellecTBa (MPOLIEHTHAs! KOHIIEHTPAIIMsI) B pacTBOpe

1.2

HUITIOCTPpHUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MMOHATHH H

IIPUMCEHATH 3TU IMOHATHSA ITPU OIMMMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BaTh XHUMHNYECCKYI0O CHMBOJIMKY JIsI COCTABJICHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4

PaCKphbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTDb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE pPCaKIUn (HO Yucily Hu COCTaBy

YUYaCTBYIOIIMX B PeaKI[H BEUIECTB, 110 TeMJI0BOMY 3 (eKTy)

1.7

BBIYUCIIATE OTHOCUTCIIBHYHO MOJICKYJIIPDHYHO W MOJISIDHYIO MaCChI

BCIICCTB
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1.8

BBIUMCIIATH MAacCOBYIO JIOJII0O XHMHUYECKOTO 3JeMeHTa 1o (opmyre

COCOUHCHMS,

1.9

BBIYUCIISATh MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METObl IMO3HAaHUS — HAOJIOJCHHUE,
U3MEpEeHUe,  MOJEIMPOBAHME,  AKCHEPUMEHT  (peajbHbli U

MBICJICHHBIN )

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PacCKpeIBaTb CMBICII OCHOBHBIX XHUMHUUYCCKUX TTIOHSTHH: OKCHnI,

KHUCjI0Ta, OCHOBAHUEC, COJIb

2.2

ONpCAC/IATh NPUHAIIICI)KHOCTh BCIICCTB K Ol'IpeI[eJ'IéHHOMy KJ1aCcCy

coeMHeHu! no popMyaam

2.3

K.]'IaCCI/I(l)I/II_[I/IpOBaTI) HCOPTaHNYCCKHEC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMHUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KIJIACCOB, MOATBEp)KJasi ONHCAaHUE MPUMEpaMH

MOJIEKYJISIPHBIX YPAaBHEHHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIN

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IPOTCKAHUA XHUMHYCCKUX

MIPEBPALLEHUN B PAa3INYHBIX YCIOBUAX

2.6

ClIeZIoBaTh TpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOW U
1abopaTOpPHBIM 00OpPYIOBAHMEM, a TaKXKe IMpaBWJIaM OOpaIleHHus C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMH I10 BBIOJHEHHIO
7a00paTOPHBIX XUMHYECKUX OIBITOB MO TOJIYYCHUIO M COOMpPAHUIO
ra3o00pa3HbIX BemlecTB (BOJIOpPOJA M KHUCIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C OMNpPENeNEHHOH MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIECTBA, TNIAHKPOBATh U MPOBOJIUTH XUMHUECKUE IKCIIEPUMEHTBI T10
pacrio3HaBaHHUIO PACTBOPOB MICJIOYEH W KHUCIOT C TOMOUIBIO

UHAMKATOPOB (JaKkmyc, peHondTanen, METUIOPAHK U IpyTue)

2.7

IIPOBOAUTD paC‘IéTH 0 YpaBHCHUIO XUMHWYECKOH p€akuuun

[Io Teme: «llepmommueckunt 3akoH u Ilepuoguyeckas cucrema
xumuyeckux snemeHToB JI. M. MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBiI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIbHEIC peakum»

3.1

PacCKpbIBaATb CMBICII OCHOBHBIX XUMHWYCCKUX TMOHSATHM: AApPO aToMma,

BHCKTpOHHLIﬁ clion aToMa, aToMHasd Op6I/ITaHB, paauyc aroma,
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XUMUYECKasl CBs3b, MMOJISIPHAS W HEMOJSIPHAS KOBAJICGHTHAs CBS3b,
3IEKTPOOTPUIIATEILHOCTh, HMOHHAsl CBSI3b, HOH, KATHOH, aHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/IIII/IpOBaTI) XUMHNUYECCKUEC DJICMCHTBI

3.3

ONHUCBHIBATh W XapakTepu3oBaTh TaOnuunHyto Gopmy I[lepuoamueckoit
CUCTEMbl XMMMUECKHUX D3JEMEHTOB: pa3iudarTh MOHITHUS «TJIaBHAS
noarpynna (Arpymnma)» u «mnoOouHas mnoarpynna (brpymma)y,

«MaJipIe» B «OO0JIBIIIe) Nnepruoabl

3.4

packpsiBaTh cmbichn Ilepuogmueckoro 3akona .M. Menpgeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC nepnozu/lqecxoﬁ 3aBHCHMOCTH CBOMCTB
XUMHUYECCKHUX DJJIIEMCHTOB OT HUX TIIOJOXKCHHA B HepHOI[quCKOﬁ

CHUCTEMCE

3.5

COOTHOCHUTh  O0O3HAauUeHHWs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XumMuyeckux  anemento ..
MenpeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHUYECKHUX DJJIEMEHTOB (cocTaB W 3apsja  sjapa, oOliee 4YHCIo

ANIEKTPOHOB U pacnpeesieHHue X MO ANEKTPOHHBIM CIIOSIM)

3.6

OIIpCACIIATD CTCIICHDb OKHMCIJICHUA DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OTIpENeNATh BUJ XHMHUYECKON CBsI3W (KOBaJeHTHas W HOHHas) B

HEOPraHN4€CKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo U XuMHU4YeCcKas pEaKuus»

1.1

PacCKpbIBATb CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSATHM: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJUTBI, 3JJICKTPOJIUTHYCCKAA AUCCOLUANNA,
pCakiiukn HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkiuu,

OKHCIIMTCIbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuy, OKHCIIUTCIIb,
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BOCCTAHOBMUTEb, OKHCIEHHE M BOCCTAHOBJIEHHE, AJUIOTPOIUS,
aMm(pOTEepHOCTh,  XMMHUYECKas CBA3b  (KOBAICHTHAs, HWOHHA,
MeTajyIn4yeckas), KpUCTalsIMdeckas pemeérka, CIUIaBbl, CKOPOCTb

XUMHUYECKOHN peaKiuu

1.2

HWITIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHSATHH U

IMPUMCHATDH 3TU MMOHATHSA ITPU OIMMUCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

COCTaBJIATh ypPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LIeJI0Yel W COJIeH, TOJHBIE W COKPAIIEHHBIE YPABHEHHUs pEaKIHMi

MOHHOTO 0OOMEHa

1.4

PaCKpBIBATh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKImﬁ

MIOCPEJCTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIHi

1.5

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHYECKOMN pEeaKIINU

ITo Ttemam: «Hemeramnel M WX coeauHeHHA» W «MeTamnbel U WX

COCTMHEHU S

2.1

XapaKTepHU30BaTh (OMUCHIBATE) OOIINE U CTIEIIM(PUICCKUE XUMUICCKUE
CBOWCTBA TPOCTBIX M CJIOXKHBIX BEIIECTB, TOJTBEPKIas OIMUCAHUE
MpUMepaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHUUYECKUX PEaKIni

2.2

COCTaBJISITh YPaBHEHUS PEAKIUH, MOATBEPKIAIONTNX CYIIIECTBOBAHUE

T€HETHYECKOI CBSA3H MCXKIY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IMPOIrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOXHOCTH IPOTEKAHUA XUMUUYCCKHUX HpCBpaH_ICHI/Iﬁ B PA3JIMYHBIX

YCIIOBUAX

2.4

clieoBaTh MpaBWJIaM  TMOJB30BAHUS XUMUYECKOW TOCyIoll H
1a00paTopHbIM O0OpYIOBAaHUEM, a TAKXKE IMpaBWIIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHUYECKUX OIBITOB MO MOJYYEHHI0 M COOUpaHHIO

r33006p33HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO ra3a)

2.5

OPOBOJUTH pEaKIMM, MOATBEPKIAIOIINE KaueCTBEHHBIH COCTaB
pa3IMYHBIX BEILIECTB: PACHO3HABATh ONBITHBIM MYTEM XJIOpPHUA-,
Oopomua, uoauna, Kapbonar, ¢Qocdar, cumukar, cyabdar,
THJIPOKCUMOHBI, KaTHOHBl aMMOHHS, HMOHBI HM3YYEHHBIX METaJUIOB,

IMPUCYTCTBYIOIHEC B BOAHLIX pACTBOPAX HECOPIraHNMYCCKUX BCUICCTB
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[To Teme: «XuMus 1 OKpy)KaroLas cpeiar»

pacKpbIBaTb CMBICA OCHOBHBIX XHUMUYeckux moHatui: [IIK

31 BEII[ECTBA; KOPPO3US METAIIIOB
HpI/IMerlTI) OCHOBHBIC onepaunn MI)ICJII/ITCJII)HOﬁ HNCATCIIBHOCTU —
aHaJIM3 W CHUHTE3, CpaBHEHHE, O0O00OIIEHUE, CHUCTEeMaTH3alHUIO,
3 2 BBISIBJICHHUC HpI/I‘II/IHHO-CHeI[CTBeHHI)IX CB?IBGf/'I — JJIAd I/I3y‘-ICHI/I$I

CBOWCTB BEIECTB M XUMHUYECKUX PEAKIMH; €CTECTBEHHOHAYYHbIC
METOJIbI TIO3HAHWS — HAOI0JIeHNe, HW3MEpPEHHe, MOJEITUPOBAHUE,

9KCIEPUMEHT (pEaJbHbIA U MBICJICHHBIN)
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHM B KU3HM YE€IOBEKA. XHUMHUSA B CHUCTEME HayK.
Tena m BemecTBa. PU3MYECKUE CBOWCTBA BEMIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonstHe 0 METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMECCH. Cnioco0n1

pa3aeieHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. XnuMudeckne diieMeHTBI. CHMBOJBI  XUMHYECKHX

a51eMeHTOB. [IpocThie U c10XkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yIEHUE

1.4

Xumunyeckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHas — Macca.
OtHocuTenbHast MOJIEKyJIIpHas Macca. MaccoBas 011 XMMHUYECKOTO 3JIEMEHTA

B COCIMHCHUHN

1.5

KonunuectBo BemectBa. Monb. MousipHast Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl U 4YHClIa CTPYKTYPHBIX €IWHHUIl BeulecTBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKHE SBICHHS. XUMHUYECKas peakius U e€ MpPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEeUIeCTB. XuMuueckue ypapHeHus. Knaccudukanus

XMUMHUYECKUX peakluil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYI0M, C TIPaBUIIAMHU
paboThl B JjabopaTopu¥ W TpHEMaMH OOpalleHHus C JIabopaTOPHBIM
00OpyJOBaHHEM, H3YYCHHE U OIUCAaHUE (U3MYECKUX CBOWCTB 0O0pasloB
HEOPraHMYECKUX BEIICCTB, HaOMoJcHHe (uU3nYeckux (IJIaBJIICHHUE BOCKa,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KHIICHUE M KOHJCHCAIMS BOJbI) U
XUMHYECKUX  (TOpeHHe  CBeYM, MPOKAIMBAHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SBJICHUH, HAONMIOJEHHE U OIHMCAHHE
OPU3HAKOB TMPOTEKaHWsS XUMHUYECKMX peakiuid (pasjokeHHe caxapa,
B3aMMOJICHICTBE CEPHOM KHUCIOTHl C XJIOPUIOM Oapusi, pa3iokKeHHE

ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJICHCTBHUE JKelle3a ¢ PACTBOPOM
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comu meau(ll), uzyuenue cnocoOoB pazaencHus cMeceit (C MOMOIIBI0 MarHuTa,
(¢bunbTpOBaHUE, BHIIAPUBAHME, NUCTWLISAIMS, XpomaTorpadus), MpoBeacHUE
OYUCTKU HOBapeHHOﬁ coJii, Ha6JIIOIIeHI/I€ " OIIMCaHUC PC3YJIbTATOB IIPOBCACHUA
OTIBITA, WTIOCTPUPYIOUIETO 3aKOH COXPAaHEHHsS MAacChl, CO3JaHHE MOJIeNei

MOJIEKYII (IIapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CocraB Bo3ayxa. Kucimopony — ameMeHT u mpocrtoe
BemecTBo. HaxokaeHue Kuciopoaa B Npupoie, (pu3myueckrne M XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucimopoaa. CrocoObl
MOJy4eHHUs KHCIOpoAa B J1a0OpaTOpuul M TMPOMBIINIICHHOCTH. KpyroBopot

KHCII0poia B mpupoe. O30H — alIoTponHast MoAU(UKALIMSL KUCIOpoaa

2.2

TemnoBoil 3P PexT XMMHUUEeCKOl peakluu, TEPMOXUMHUYECKUE YPaBHEHMSI, IK30-
Y SHIOTEPMHUYECKHE PeaKIUU. TOIUIMBO: YroJib U METaH. 3arpsi3HEHNE BO3yXa,

ycUJIeHUE MMTApHUKOBOTO 3P deKTa, pa3pylieHre 030HOBOTO CII0s

2.3

Bomopon — snmemeHT M mpocroe BemectBo. Haxoskaenue Bomopona B IPHPOZE,
¢usnueckre W XUMHUYECKHE CBOMCTBa, MPHUMEHEHHE, CIIOCOObI TMOJTyYEHHUS.

Kuciote! u conu

2.4

Monspabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM yPaBHEHHSIM

2.5

duznueckue CcBOWCTBa BOAbl. Boga kak pactBopuTenab. PacTBOpBL
HacelimieHHble M HEHACHILIEHHbIE pAacTBOPBL. PacTBOpUMOCTH BEIlIECTB B BOJIE.
MaccoBast 10s BellecTBa B pacTBope. XHMHUYECKHE CBONCTBA BOJBI.
OcHoBanusi. Pons pacTBOpoB B mpupojie U B KU3HHM uenoBeka. KpyroBopoT
BOJABl B TpUpOJE. 3arps3HeHHe NpUPOIHBIX BojA. OXpaHa U OUYHKCTKa

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmdyeckux coenuHenuid. Oxcuapl. Knaccudukanus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconieoOpazyromue. Homenknarypa okcuaoB. dusmueckue U XUMHUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcnoBanus. Kiaccudukanus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHMH. PU3NYECKHE U XMMHUYECKHE CBOWCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukanus kucior. Homenkmarypa kucinor. ®dusmdeckue u

XUMHYECKHE cBoMcTBa KuciIoT. Pan aktmBHocth MetauioB H.H. bekertosa.
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[Tony4yenue kucinot

2.9

Conu. Homenknarypa comneil. @u3nueckMe M XUMUYECKHUE CBOMCTBA COJICH.

[Tony4yenue coien

2.10

I'enermueckas CBI3b MCXKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/II\/JI

211

XHMMHMYECKUN  OKCIIEPUMEHT: KAYECTBEHHOE OIPEIEICHUE  COACPKAHUA
KHCJIOpOJia B BO3AYXE, IOJIydeHHE, COOMpaHUE, pacliO3HABAaHHE U H3Yy4EHUE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJEUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS U MpEKpallleHus: TopeHus (moxapa), 03HaKOMJIEHHE ¢
oOpa3lilaMu OKCHJIOB U OIMCAHME HX CBOMCTB, TMOJIydeHUE, coOupaHue,
pacrno3HaBaHMe M H3Y4YE€HHE CBOWCTB BOAOpoJa (FOpeHHE), B3auMOJIEHCTBUE
BoJsiopona ¢ okcunom meau(ll) (Bo3MOKHO MCTOJIb30BaHUE BUICOMATEPUATIOB),
HaOmoJeHne 00pa3lioB BELIECTB KOJMYECTBOM | MOJb, HCCIEJOBaHUE
OCOOEHHOCTEl pacTBOPEHHS BELIECTB C PA3IUYHOH PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOM JI0JIEM PacTBOPEHHOTO
BEILIECTBA, B3aMMOJEHCTBHE BOJABI C MeETaulaMd (HaTpUeM M KaJbI[EM)
(BO3MOXXHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpEAETICHHE PAcTBOPOB
KHCIOT M IIeJoYed C MOMOIIbI0 HMHIMKATOPOB, McCleJoBaHHE 00pa3LoB
HEOPraHMYeCKUX BELIECTB pPAa3JIMYHbIX KJIACCOB, HAONIIOJEHHE W3MEHEHMS
OKpacKd MHIMKaTOpOB B pPacTBOpax KHUCIOT M IIEJI0Yed, H3ydyeHHe
B3auMoeiicTBus okcuma meau(ll) ¢ pacTBOpoM CepHOM KHCIOTBI, KHCIOT C
MeTaJulaMH, peakluil HelTpanu3aluuy, NoyyeHle HepacTBOPUMBIX OCHOBAHUH,
BBITECHEHME OJIHOTO MeTajyla JpYyrMM M3 pPacTBOpa COJIM, pELICHue
9KCIEPUMEHTAIbHBIX 3a/ad M0 TeMe «BakHelIne Kiacchl HEOPraHWYEeCKUX

COEIUHEHUI

[Tepuoanueckuii 3akoH u [lepuoanyeckasi cuctreMa XMUMUYECKUX AJIEMEHTOB
J.N. Menaeneea. CTpoeHue aToMOB. XUMHUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHN

3.1

[lepBpie MOMBITKH KIACCUPUKAMU XUMHUUYECKUX dieMeHTOB. [lonstue o
TPYNIax CXOTHBIX AJIEMEHTOB (ILEJOYHBbIE U IIEIIOYHO3EMEIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHThI, KOTOpblE 00pa3yroT aMdoTepHbIe

OKCUIBI U TUAPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema XUMUYECKUX 3J1eMeHTOB J[. 1.
Menneneena. KopoTkonepuoinas " JUIMHHOTIEPUOTHAS (hopMbI

[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
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IIepuoasl m rpynmsl. PU3MYECKUH CMBICI HOPAJKOBOIO HOMEpPA, HOMEPOB

nepruoJa v rpyuIibl 3JICMCHTA

3.3

Crpoenne atomMoB. CoctaB aroMHbIX sanep. M3oTtomnel. Dnekrponbl. CtpoeHue
AJIEKTPOHHBIX 000J04YeK aroMoB TmepBbIX 20 XHMHYECKHX 3JIEMEHTOB
[Iepnognueckoit cucremnl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 1O €ro nojoxxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTM M3MEHEHHUsl pajauyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAIUIMYECKUX CBOMCTB MO TpYIIaM M IEPUOJAM.
3nauenue [lepumonnueckoro 3akoHa u [leproanueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB JUISl pa3BUTHS Haykd M npaktuku. WM. MenneneeB — y4€Hblii U

IpakJIaHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTpOOTpI/IHaTeJ'H)HOCTI) XUMHYECKUX dJIeMeHTOB. MloHHAas CBI3b

3.6

Crenenp okucieHus. OKUCIUTEILHOBOCCTAHOBUTENbHBIE peakuuu. [Iponecchr

OKHCJICHMS B BOCCTaHOBJICHMUA. OKHUCINTEIIN U BOCCTAHOBHUTEIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIOB U
HEMETAJIOB, B3aMMOJCUCTBHE THIPOKCHIA LHMHKA C PACTBOPAaMHU KHCIOT M
1IeJI04Yel, MPOBEICHUE OMBITOB, WIUIFOCTPUPYIOUIUX MPUMEPBI OKHCIUTEIIBHO-

BOCCTaHOBUTEJbHBIX peakiuil (ropeHne, peakluy pa3ioKeHHsl, COeITUHCHNUS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaA pCaKIusl. HOBTOpeHI/IC

1.1

Ilepuonnueckuit 3akoH. [lepuoauueckast cucteMa XuMHUYECKUX 3eMeHToB J[. M.
MenpeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOMCTB
XUMHUYECKHUX DJIEMEHTOB TIE€PBBIX TPEX MEPHOJAOB, KM, KaldblUs W UX
COCJIMHEHUN B COOTBETCTBUU C IOJOXKEHHUEM 3JIeMeHTOB B llepmoanueckoit

CUCTCMC U CTPOCHUEM UX aTOMOB

1.2

CTpOGHI/Ie BEIIECTBA: BHUJbl XHMHUYECKOW CBSI3H. THIIBI KPpUCTATINYCCKUX
peH_IéTOK, 3aBHCHUMOCTh CBOMCTB BEIISCTBA OT THUIIA KpI/ICTaHHH‘leCKOﬁ peHléTKI/I
1 BUJIa XUMHYECKOM CBS3M. KJ'IaCCI/I(l)I/IKaLII/I}I N HOMCHKJIATYpa HECOPraHNUYCCKUX

BCIICCTB (Me)K,[[yHaPOI[HaH u TpI/IBI/IaJ'IBHaSI). XyMHYECKHEe CBOMCTBa BCIICCTB,
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OTHOCAIIHNXCA K  pa3jIMuHbIM Ki1accaM HCOPraHN4YCCKUX COGI[PIHGHI/Iﬁ,

TCHCTUYCCKAA CBA3b HCOPraHNMYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peakLuil M0 pa3IUYHbIM MPU3HAKaM (10 YUCITY U
COCTaBy YyYacTBYIOIIMX B pEAaKIMU BEIIECTB, MO TeIioBoMy 3¢ddekry, mo
U3MEHEHHIO CTETNICHEH OKHCICHHS XMMHUYECKHX 3JEMEHTOB, MO0 OOpaTHMOCTH,
M0 y4aCTHIO Karajausaropa). OK30- H DJHIOTEPMUYECKHE  PEaKIIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCCKOMN pCaKkuuun

1.4

[TonsiTe 06 oOpaTUMbIX U HEOOPATUMBIX XMMHUYECKUX peakuusx. [lonstue o
TOMOT€HHBIX M IF€TepOreHHbIX peakiusax. [loHaTne o XumMuyeckoM paBHOBECHUHU.
@akTophl, BIUAIOIIMNE HAa CKOPOCTh XUMHUYECKOW pEaKklUUU U TOJI0KEHHE

XUMHYECKOTO PaBHOBCCHUS

1.5

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHue  ypaBHEHM
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKIUH € HCIOJIB30BAHMEM METOJA

9JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIUTUYECKON TUCCOIMALMU. DIIEKTPOIUTHI M HEIIEKTPOJIUTHI.
Katunonsl, aHnoHbl. MeXaHNU3M JTUCCOIMAIIMN BEIIECTB C PA3IMYHBIMU BHIAMH
xumMudeckoi cBs3u. Crenenpb aucconuanuu. CHIIBHBIC U CITA0bIe AIEKTPOJIUTHI.
Peakiun monHOTO OOMEHa. YCIIOBHS MPOTEKAHHS PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE U COKpAIIEHHbIE WOHHBIE ypaBHEHHs peakinuid. CBOWCTBa KHUCIOT,
OCHOBAaHMUH MW COJEM B CBETE TIPEACTABICHHH 00 JJICKTPOJUTHYCCKOU

muccoranuu. KauecTBeHHbIEe peakiiui Ha HOHBL. [ToHsATHE 0 THapOIN3e comei

1.7

XUMUYECKUN OSKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMHU KPUCTAILTUYECKUX
pEelIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB W HeMmeTalsioB (rpadura u
anMasa), CJIOXHBIX BEHIeCTB (XJIOpUIa HATpUs); HCCIEAOBAHHME 3aBUCHMOCTH
CKOPOCTH XHMHUYECKOM peaklud OT BO3JACUCTBUS pa3IMUYHBIX (HAaKTOPOB;
UCCIIEJIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacCTBOPOB  BEIECTB,  Ipolecca
JTUCCOLMAIMM  KHUCIOT, IMEeNo4Ye u cojeil (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHAIIOB); TPOBEACHUE OIMBITOB, WUIIOCTPUPYIOIINX MPU3HAKU
MPOTEKaHUs peaklnii HOHHOTO 0OMeHa (00pa3oBaHUE OCaJiKa, BHIICICHHE Ta3a,
o0pa3oBaHUE BOJIbI); OMBITOB, WUJUTFOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peakiuii (TOpeHHe, peakiu paszloKEeHUs, COCIUHECHHUS);
pacno3HaBaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX PEAKIUN

Ha MOHBI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4
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Hemeranns u ux COCIUHCHUA

2.1

OOmass xapakTepuctuka ranoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHne u GU3NYecKrue CBOMCTBA MPOCTHIX
BEUIECTB — TaJIOTEHOB. XHMHUYECKHUE CBOMCTBA Ha MpUMEpe Xjopa
(B3auMozelicTBHE € MeETallaMd, HEMETaUlaMM, LIeJIo4aMu). XJIOPOBOJOPOI.
ConstHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOJIy4Y€HUE, IpUMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M 4eJIOBEeKa. BakHeuume XJIopuabsl U UX

Hax0KJACHUE B MPUPOJIE

2.2

OObmiass xapaxkrtepuctuka s1neMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHrne U pU3nvecKre CBOICTBa
MPOCTBIX BEUIECTB — KHUCJIOpOJa M Cepbl. AJUIOTPOIHBIE MOAU(UKALNH
KHCJIOpOJIa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
¢usznueckue M XuMHueckue cBoMcTBa. OKCHIBI Cepbl KaK IMpeICTaBUTENH
KHCIIOTHBIX OKcuoB. CepHasi KuCIOTa, PU3MYECKHE U XMMHUYECKHE CBOICTBA
(oOmmMe Kak MpefcTaBUTENs Kjacca KHCIOT U crenuduueckue). XuMUYECKHe
peakuuu, Jiexamue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIydYeHHUs CepHOM
kucioTel. [lpumenenue. Conam CEpHOW KHUCIOTHI, Ka4eCTBEHHAsi pEaKUHs Ha
cynbdar-noH. Haxoxxnenue cepsl U €€ COCIMHEHUH B MPUPOJC. XUMHUUECKOE
3arpsi3HEHUE OKPYXaloIlel Cpelbl COeNMHEHUSMH cepbl (KUCIOTHBIE MOKIH,

3arpsi3HeHUE BO3AyXa U BOJOEMOB), CLIOCOOBI €T0 MPeI0TBPAILlEHUs

2.3

OO6miass xapakrtepucTuka 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTpPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIECHUA. A30T, pacpoCTpaHEHUE B MPUPO/IE,
¢duznueckue U xuMHUeckue cBoiictea. Kpyrosopot azorta B mpupojie. AMMHUAK,
ero (Qusuyeckre M XMMUYECKUE CBOMCTBA, MOJy4deHHe M npumenenue. Conu
aMMOHHMS, UX (U3WYECKUE U XHMHUYECKHE CBOWCTBA, IMPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHS. A30THasi KUCIIOTa, €€ MOoJydeHHe,
¢dusznueckue M XUMHUYECKHE CBOMCTBa (00IIME KaK MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnomp3oBaHWe HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIIbHBIX yIOOpeHMil. XUMUYECKOe 3arps3HEHHE OKpYXKaloIleH
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3aTPsS3HEHHE BO3AyXa, MOYBBI

1 BOJIOEMOB)

2.4

®docdop, amnorponHele Mogudukanuu (ocdopa, puznveckue U XUMHUUECKUE
cBoifictBa. Okcug docdopa(V) u docdopHas kucinora, QuMUEcKUe U

XUMHUYCCKHEC CBOﬁCTBa, MOJIYy4YCHHUC. Hcnonw3oBanue (I)OC(baTOB B KaydCCTBC
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MUHEPAITbHBIX YI00peHHit

2.5

OOmast xapakrepuctuka s31eMeHToB IVA-rpynmel. OcoOEHHOCTH CTpOCHUS
aTOMOB, XapaKTEpPHbIE CTEMEHW OKUCICHUS. YTJIEepoJ, aJUIOTPOIHBIC
MoIUGUKAIK, PACcIpOCTpaHEHHE B MPHpPoJE, (U3NYECKHE M XUMHUYECKUE
cBoiictBa. Aacop6musi. Kpyrosopot yriepona B mpupoge. OKcuabl yriiepoaa,
X (U3NYECKHe M XUMHUYECKHE CBOICTBA, JCHCTBHE Ha XUBBIC OPraHU3MBI,
NOJIy4eHUE W MPUMEHEHHE. JKOJIOTUYECKHE POOIEeMbl, CBI3aHHBIE C OKCHUIOM
yraepoaa(lV); rumore3a T100aTbHOTO TMOTEIUICHUS KJIMMAaTa; MapHUKOBBINA
abdext. VYrompHas kuciaora U €€ CcoiM, UX (UMYECKHE W XUMUUYECKUE
CBOWCTBa, MOJyYEeHHE W TpUMeHeHue. KadecTBeHHas peakiusi Ha KapOOHaT-
nonbl. Mcnonp3oBanne KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3IUCTBE

2.6

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEIMHEHUSX
yriepoga (MeTaH, 3TaH, STWJICH, AaleTWIEH, 3TaHOJ, TJMLEPHH, YKCYCHas
kucnota). Mx cocraB u xumuueckoe crpoenue. [lonstue o Ouonormuecku
BAKHBIX BEIIECTBAX: MXHUpax, OelKax, yrieBoJaXx — W HX pOJIM B IKU3HU
4yejoBeka. MaTepuaJbHOE €IMHCTBO OPraHMYECKMX UM HEOPraHMYecKUX

COEeIUHEHNN

2.7

Kpemuwuii, ero ¢usnueckne # XUMHUYECKHE CBOMCTBA, TIOJydeHHUE U
npumeHeHre. CoenuHEHUsT KpeMHUs B npupoje. OOmme mpencraBieHus 00
okcunie kpemuusA(1V) u kpemaneBoit kuciore. CHIMKATHI, MX MCIOJb30BaHUE B
OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH. BaxkHelIie CTpOUTEIbHbIE MaTepPHAIbL:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, jkene300eroH. IIpobiembr OGe3o0macHOTrO

HCITIOJIb30BaHUA CTPOUTEIIBHBIX MaTCpPUaIOB B HOBCG,Z[HGBHOIZ KHU3HU

2.8

XUMHAYECKUH OKCIICPUMCHT. H3Y4YCHUE 06pa3u0B HCOPraHM4€CKUX BCIICCTB,
CBOMCTB COJISTHOM KHCJIOTBI; ITPOBCACHUC KAYCCTBCHHDBIX peaKuHﬁ Ha XJIOpHUI-
HOHBbI H Ha6J'IIOI[€HI/Ie IIPU3HAKOB HX IIPOTCKAHHA; OIIbITBI, OTPAXAarOIIHEC
(I)I/ISI/I‘IGCKI/IG M XMMHYECKHE CBOMCTBA TaJIOTEHOB M UX COCIUHECHUMN (BO3MO)KHO
HCIIOJIB30BaHHUC BI/IIICOMaTepI/IaJ'IOB); O3HAaKOMIJICHUC C O6paSI_IaMI/I XJIOpHUa0B
(raJ'IOFeHI/I,[[OB); O3HAaKOMJICHHUE C O6p33].IaMI/I CCPBI " e€ COEOUHEHHSIMU
(BOSMO)KHO HUCIIOJIb30BaHUC BI/II[COMaTepI/IaJ'IOB); Ha6J'IIO,Z[CHI/Ie mponecca
O6YFJ'II/IBaHI/I$I caxapa Ion JeicCTBHEM KOHHCHTpHpOBaHHOﬁ CGpHOfI KHUCJIOTBI,
N3YUCHUEC XUMHNYCCKUX CBOMCTB pa36aBJ’IeHHOﬁ cepHoﬁ KHCJIOTBI, ITPOBCACHUC

KauyeCTBEHHOM pCakiun Ha CyJIB(I)aT-I/IOH )51 Ha6J'IIOJICHI/IC IIpHU3HaKa eé
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MPOTEKAHUSI; O3HAKOMIICHUE ¢ (PU3UIECKUMH CBOMCTBaMH a30Ta, pochopa u ux
COeMHEHUH (BO3MOXKHO HCHOJb30BaHUE BHJICOMATEpUANIOB), OOpazlaMu
a30THBIX U (HOCPOPHBIX YIOOpEHUH; MOMydeHHe, COOUpaHue, paclo3HaBaHue U
M3yYeHUE CBOMCTB aMMHaKa; IMPOBEJCHHWE KAueCTBEHHBIX DPEAKIMA Ha HOH
aMmMoHMsT ®  (docar-mOH W H3YYCHHE TPU3HAKOB WX TPOTCKAHUS,
B3aUMOICCTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEbI0 (BO3MOKHO
UCIIOJIb30BAaHUE BUJICOMATEPHANIOB); M3YYEHHE MOJIENEeH KpUCTaNIMYECKUX
peméTok anmasza, Trpadmura, (QyuiepeHa; O03HAKOMIIEHHE C  IIPOIECCOM
aZIcopOITMu PacTBOPEHHBIX BEIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPONCTBOM
MIPOTHBOTa3a; MOJIydeHUe, coOupaHHe, paclo3HAaBaHUE W M3YYEHHE CBOICTB
YIIEKUCIIOTO Ta3a; MPOBEJACHHUE KAueCTBEHHBIX peakluii Ha KapOoHAaT- U
CUJIMKAT-UOHBl M H3y4EHHE TMPU3HAKOB WX TNPOTEKAHHS; O3HAKOMIIEHHE C
MPOAYKIIUEH CHJIMKATHOW TMPOMBINIJIEHHOCTH; PEIICHHE JKCIEePUMEHTaTbHBIX

3a7a4 1o TeMe «BaxxkHelmue HeMeTauIbl U UX COSTUHEHU)

Merannsl 1 ux COCIMHCHUA

3.1

0611[351 XapaKTCpUCTUKA XUMHUYCCKUX BJICMCHTOB — METAJIJIOB HA OCHOBAHUHN HUX
nojioxkeHus B llepuogmyeckoil cucTteMe XUMHYECKUX 23nemeHToB J[.H.
MenpeneeBa u ctpoeHust aToMmoB. CTpoeHHe MeTauioB. MeTtannyeckas CBSI3b U
MeTajyinyeckasl ~KpuUcTajyinyeckass pemérka. DJNeKTPOXUMUYECKUH  pAfl

HanpsHKEHUM METaIoOB

3.2

OuznyecKkue U XUMHUYECKUE CBOMCTBA MeTalioB. O0Iue crnocoObl MOTydeHUs
meTaysioB. [loHsTHE O KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, 4YyTr'yH, TIOPATIOMUHHM, OpOH3a) U UX IPUMEHEHUE B

6BITy " ITPOMBIINIJICHHOCTH

3.3

[lenouynsle MeTayuibl: mojoxkeHue B llepuonnyeckoil cucreMe XUMHUYECKUX
anemenToB /[.V. MeHneneeBa; cTpoeHre MX aTOMOB; HaX0KJIEHUE B MPUPOJIE.
duznyecKkue 1 XUMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCHIIBI U
TUAPOKCUABI HaTpus U Kanuda. [IpuMeHeHHWe MIETOYHBIX METAUIOB M HX

COEIMHEHUN

3.4

[[lenoyno3eMenbHBIE  META/UIBI MarHuii ©M  KajdbUii: MOJOXEHHE B
[Iepuonnueckoit cucreme xuMuueckux nemMeHToB JI.1. MenneneeBa; ctpoeHue
X aTOMOB; HaxOXJeHHE B Inpupone. Pu3nuecKkne U XUMHUYECKUE CBOWCTBA
Marausi ¥ Kajblus. BaxHeilmne coeanHeHus Kanblus (OKCHIA, TUIPOKCHUI,

comu). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHU S
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3.5

Amomunmii: nonoxkenue B Ileproguueckoil cucTeMe XMMHYECKHUX 3IIEMEHTOB
J.. MenneneeBa;, cTpoeHHE aTroma; HaxoxkzaeHUe B npupone. Pusznyeckue u
XUMHYECKHE CBOMCTBA aIOMHUHUS. AM(DOTEpHBIE CBOICTBA OKCHJIA M THIPOKCHIA

AJTFOMHUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckor cucreme XuMHUYeCKUX dnemMeHToB J[. M.
MeHeneeBa; CTpPOCHHE aTOMa; HaxoXkJIeHHe B npupone. Dusuueckue u
XMMHUYECKHE CBOMCTBa »xeneza. Okcuipl, ruapokcuspl u conu kenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTyYECHHE

3.7

XUMHUYECKUH 3KCIIEPUMEHT: 03HAaKOMJIEHHE ¢ 00pa3liaMu METaJlJIOB U CILIABOB,
X (U3MYECKMMH CBOMCTBaMM; U3Yy4EHHUE pEe3yJlbTaTOB KOPPO3UHM METAIJIOB
(BO3MOXHO HCIIOJIH30BaHUE BHJIEOMATEPHAIIOB), ocoOeHHoCTeH
B3aUMOJICHICTBUSL OKCHJAa KalblUg W HaTpus C BOAOM (BO3MOKHO
WCIOJIb30BaHNE BHUAEOMATEPUAJIOB); HCCIIEIOBaHWE CBOMCTB >KECTKOW BOJBI;
mpolecca TOpPEeHMsI JKeile3a B KUCIOpoAe (BO3MOXKHO —HCHOJIb30BaHUE
BHJICOMAaTEPUAIIOB); TIPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIMid Ha MOHBI
(Marausi, Kanpliusi, amoMuHus, uHKa, skenesa(ll) u sxemesa(lll), memu(ll);
HaOJI0IEHUE M ONMCAHKUE MPOLIECCOB OKpAIlMBaHUS IJIAMEHUM MOHAMM HATpHf,
Kaauss W Kaublusd  (BO3MOXKHO — MCHOJIB30BaHUE  BHJEOMATEpPHAIIOB);
uccieioBaHue aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHMS MU THIAPOKCHIA
LIMHKA; PEeLIEHUE YKCIIEPUMEHTANBHBIX 33aJa4 Mo Teme «BaxHele MeTanisl 1

HUX COCAUHCHUS

XUMHUA U OKpy>Karolas cpeaa

4.1

Hosrie MaTepurajibl U TCXHOJOI'MU. BCH_IGCTBa U MaTcpualibl B HOBCCI[HGBHOﬁ
JKH3HH YeJIoBeKa. XUMUS U 310POBEE. be3omacHoe mcrojp30BaHue BCHICCTB U
XUMHUYCCKUX peaKHI/Iﬁ B 6I)ITy. HepBaﬂ InmoMouib 1Ipu XUMHYCCKUX OXKOrax MU

OTpaBJICHUAX

4.2

OCHOBBI  DKOJOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arps3HEHHE
okpyxaromieit cpensl [IJIK. Pors XuMuu B pelieHUH SKOJIOTUYECKUX MPOOIIEM.
[IpupoaHble MCTOYHHMKH YTIEBOAOPOAOB (Yroiib, MPUPOIHBIA ra3, HEPTh),

IMPOAYKTHI UX nepepa60TI<H, HX pOJIb B 6BITy " TPOMBIIIJIICHHOCTH

4.3

XHUMHUYECKUMN OKCIICPUMCHT: U3YUCHUC 06p83HOB MaTCepuraIoB (CTGKJ’IO, CIIJIaBbI

MCTAJIJIOB, IOJIUMEPHBIC MaTepI/IaJIBI)
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INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMAHHE OOBEKTHUBHON
3HAYUMOCTH OCHOB XMMHUYECKOW HayKH Kak 00JaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOILIell KyIbTypbl M HpPaKTHUYECKON
JEATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUEC MECTa XUMHUU CPEAN APYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJaxX IMO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHNYECKHUX peaKHI/II‘/’I; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o ctepax npodeccHOHATBHON AEATEIbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JOCTHXEHUSX
XMMHYECKON HayKd, 4YTO IO3BOJIMT OOYy4arolIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBHIOOP XMMHUU KaK IPOGMIBHOTO IMpeaMera

IIpU NEepPeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTCMY XUMHYCCKUX 3HaHHI>i, KOTOpas BKIIOYACT:

2.1

BOKHEHIINE XHMHYECCKUE IIOHATHS. XUMUYCCKUM DIIEMEHT, aToOM,
MOJIEKyJ1a, BELIECTBO, MPOCTOE M CIOXKHOE BEIIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJHAsT CMECh, OTHOCHUTENbHBIE aTOMHas U MOJEKYJspHas
MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYecKas
peakuusi, peaklUd COEIUHEHUs, pEaKUUU pas3JIoKEHUs, pPEaKIUH
3aMeIIeHUs, peakluu oOMeHa, TerioBo 3(h(deKT peakuuu, 5K30- U
SHAOTEPMHUYECKHE PEAKIMH, PACTBOP, MAacCcOBas JAOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUM, MACCOBAsl A0S M MPOLIEHTHAS! KOHLEHTPALIUs

BCIIICCTBA B PaCTBOPE, SAAPO aTOMaA, SHCK’I'pOHHHﬁ cioi aToMa, aTOMHas




opOuTanp, paguyc aToMma, BaJEHTHOCTb, CTEIEHb OKHUCIICHUS,
XMMHYECKAs CBS3b, JIEKTPOOTPULIATEILHOCTD, MTOJIIPHASL U HEMOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKass pelérka (aroMHas, WOHHas, MeTauInyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTHUOH, aHWOH, SJIEKTPOJIUT M HEIJIEKTPOJIUT,
UIEKTPOJIUTUYECKAsT  JUCCOLMALMS, PpeaklMd HMOHHOrO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHMCICHHME W  BOCCTAHOBICHHE,  DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKiuHu,
CKOPOCTh XUMHYECKOW peakumu, Katanmsarop, IIJIK, xkopposus

METaIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHaln

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYCHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umuclie MHUHEpalbHBIC YHAOOpPEHHs, METaUTbl M CIUIABHI,
MPOIYKTHl TepepadOTKA TPUPOIHBIX HCTOYHHUKOB YTIICBOJIOPOJIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEIBCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTraHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATH XUMHUUYCCKHUC 3HAHUS CO 3HAHHUAMU OPYIuUux

y‘le6HLIX npeamMcETOB

3.3

HaJIN4MUC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAsA JIMTEpaTypa, CJIOBApH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHIICCTBAX, HX
IMPEBPpAIICHUAX n MPaKTUICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIb30BaTh €€ I peaicHus y‘Ie6HO'H03HaBaTeJ'IBHBIX 3aaa4
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BJIaI[eHI/Ie OCHOBAMH IIOHSTHUIHOI'O arrmapara U CHMBOJHMYCCKOI'O

A3bIKa XMMHUHU JJISI COCTaBJICHUS (POPMYJ HEOPraHMYECKHX BEIIECTB,

‘ YpaBHEHUN  XMMHUYECKMX  pEaKUUH; OCHOBAMHU  XUMHUYECKOU
Homenknarypsl (IUPAC u TpuBHnanbHOiIN)
YMeHne oOBSACHATH CBS3b MOJOXEHHS 31eMeHTa B Ilepuonmveckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB MW 3apsna sijpa, oOlee Yucio
9JIEKTPOHOB), PACHpPENCICHUEM OJJICKTPOHOB M0 JHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KA U KaJbIUS
IIpencraBnenne O  NEPUOJAMYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX DSJIEMEHTOB (paJiyCc aToMa, 3JEKTPOOTPHUIATEIHHOCTD),

6 MPOCTHIX W CIIOXKHBIX BEMIECTB OT TIOJOXKEHHUS DJIEMEHTOB B
[Tepuognueckoit cucreme (B MalblX TI€PUOJAX ©  TJIABHBIX
MOJTPYIax) ¥ JIEKTPOHHOTO CTPOCHHS aTOMa

7 Ymenue knaccuuuupoBarh:

7.1 XUMHUYECKUE IIIEMEHTBI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMUYECKUE PEaKIIUN

8 YMeHue onpeaensrTh:

81 BAJICHTHOCTh M CTENEHb OKHUCICHHS] XUMHUYECKUX DIIEMEHTOB, 3aps

' HOHa

8.9 BUJ XUMHYECKON CBA3M M THI KPHUCTAJUIMYECKON CTPYKTYpHl B

' COEIMHEHUSIX

8.3 XapaKTep Cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHUCJIUTEh U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBaTh (pU3nuecKue U XUMUYECKUE CBOWCTBA:
MPOCTHIX BeWIECTB (KUCIOPOJ, O30H, BOAOPOJ, TIpaduT, anmas,

9.1 KpeMHHH, a3or, docdop, cepa, XJIop, HATPUH, Kajaud, MarHui,
KaJIbIIMH, aTFOMUHUH, JKeJ1e30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HX BOJHBIX pPacTBOpPoB (Boja,

9. aMMHAK, XJOPOBOAOPOJ, CEPOBOJOPOJ, OKCHIbI M THUIAPOKCHUIBI

metamoB |-11A rpynm, amtomunus, menu (Il), munka, xeneza (1l u

[11), okenasr yraepona (11 u 1V), kxpemuus (1V), azota u docdopa (111
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u V), cepst (IV u VI), cepuucras, cepHas, a3oTucras, a30THasd,

(docdopHas, yroiapHas, KpeMHUEBasE KHCIIOTA U UX COJIH)

MPOTHO3UPOBATh W  XapakTEpPH30BaThb CBOWCTBA  BEIIECTB B

3aBUCHUMOCTH OT HMX COCTaBa U CTPOCHUSA, IMPUMCHCHHEC BCHICCTB B

%3 3aBUCHMOCTH OT MX CBOWCTB, BO3MOXHOCTh MPOTCKAHMS XUMUICCKHIX
MIPEBPAICHUH B PA3IINIHBIX YCIOBUAX
10 YMeHue COCTaBIIATh MOJICKYJIIPHBIC U HOHHBIC YPABHCHUS PEAKIIHIA, B
TOM YHCIIE:
10.1 peakuuii HOHHOTO 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIINX ~XHUMHUYECKHE CBOWCTBA W3yYCHHBIX KJIACCOB
' (Tpyrim) HEOPraHMYECKUX BEIIECTB
10.4 MTOATBEPIKTAIONUX TCHETHUECKYIO B3aUMOCBSI3b MEXTy HUMHU
11 YMeHue BBIUUCIATD (MIPOBOTUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO ¥ MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0O XMMHUYECKOTO JIEMEHTa B COCTUHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00heM Tra3oB
114 [0 ypaBHEHUSM XHUMHYECKUX pPEaKIMH M HaXOIUTh KOJIUYECTBO
' BellecTBa, 00bEM U Maccy peareHToOB WIH MPOAYKTOB PEaKIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMo3HaHWS  (HaOmrozaeHue,
12.1 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) IIPU U3YYECHUH BEIIECTB U
' XUMHYECKUX SBJIEHUH; YyMeHHe chOopMynupoBaTh MpodieMy u
MIPEJIOKUTh MYTH €€ peIIeHHUs
s Oe3omacHON pabOThl C XMMHYECKMMHU BEIIECTBAMHU, XHUMHYECKON
' MOCYAOH U 1a00paTOPHBIM 000PyI0BaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpaIlleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B TMOBCEHEBHOM XKM3HU, MPAaBUIAMH MOBEACHUS B LIESIX cOepeKeHUs
12.3 3I0POBbSI M OKpYXKAIOUIEH MPHUPOAHON Cpelbl; MOHHMaHUuE Bpeaa

(OHaCHOCTI/I) BO3JCHCTBUA Ha JXHUBBIC OpTraHnu3MbI OHpCI[CJ'IéHHBIX

BCIICCTB, CII0CO00B YMCHBIICHUS W HNPEAOTBpPAIICHUA HUX BPCAHOIO
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BO3JEUCTBUS

13

Hamnumne MPAKTUYCCKUX HABLIKOB IJIAHUPOBAHUA WU OCYIICCTBJIICHHUA

CICAYIOUX XUMHUYCCKHUX SKCIICPUMCHTOB:

13.1

U3y4eHUE U OnucaHue (PU3MUECKUX CBONCTB BEIIECTB; O3HAKOMIICHUE
¢  (usmueckuMH W = XUMHYECKMMH  SIBICHHSIMH,  OIIBITHI,

WJUTIOCTPUPYIOLIUE MPU3HAKA MPOTEKAHUS XUMUYECKUX PEAKIIUI

13.2

M3Y4eHHE CIIOCOOOB pa3ielIieHUs cMecel

13.3

MOJIydEeHHE KHUCIOpOJa M M3Yy4EHHE €ro CBOMCTB; IOJIydeHHE
BOJOPOJa U M3YYEHHE €r0 CBOMCTB; MOJIydEHHE YIJIEKUCIOTO Ta3a H

HU3YUCHHUC €TO CBOI\/’ICTB; IMOJIYYCHHNE aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OINpPEACIEHHOM MAacCOBOW  JIOJIEH

PacTBOPEHHOTO BEIIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makMyca, METHIIOpaHKa "
(dbeHondTanenna) A OMpeNeICHUsT XapaKTepa Cpeabl B pacTBOpPax

KHUCJIOT U LIEJI0YEN

13.6

WCCTIEIOBAHUE W OIMCAHUE CBOWCTB HEOPraHWYECKHX BEIIECTB
Pa3IMUHBIX KJIACCOB; U3y4YEHHE B3aUMOEHUCTBHS KHCIOT C METaJUIaMH,
OKCHUIAaMH  METaUIOB,  PacCTBOPUMBIMU M HEPACTBOPHUMBIMU
OCHOBAaHUSIMH, COJIIMH; TIOJY4Y€HHE HEPACTBOPUMBIX OCHOBAHU;
BBITECHEHHE OJHOr0 MeTajyla JpyrdM M3 pacTBOpa  COJIH;
ucclieloBaHle aM(OTEpPHBIX CBOWCTB THAPOKCHIOB aJlOMUHUS U

LIUHKA

13.7

PEIICHUE SKCIICPUMCEHTAJIBHBIX 3a1a4 110 TEMaM: «OCHOBHBIE KJIACChI
HEOPraHNn4CCKUX COGI[PIHCHPIﬁ»; ((:‘)J'ICKTpOJ'II/ITI/I‘IeCKaH
AUCCOL A, «Baxxnelnine HeMETalabl W HX COCOUHCHUA»,

«BaxkHeme MeTaibl 1 UX COCTUHEHUSI

13.8

XAMHUYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIUE  MPH3HAKU
NPOTEKAaHUsS PEaKUUil MOHHOTO OOMEHA; Ka4eCTBEHHBIC PEaKIMH Ha
INPUCYTCTBYIOLIME B BOJHBIX PAacTBOpax MOHBI: XJIOPHI-, OpoMui-,
womua-, cynegar-, Qocdar-, KapOOHAT-,  CHIMKAT-aHUOHBI,
THJIPOKCU/I-UOHbI, KATUOHBl aMMOHUS, MarHus, KaJblus, aIIOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

YmMmenue:
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NPEACTaBIATh PE3yJAbTaThl JKCIIEpUMEHTa B (opMe BBIBOJOB,

141 JI0Ka3aTeNnbCcTB, TpaUKOB M TAOMUIl U BBISBIATH SMIUPHUYECKHE
3aKOHOMEPHOCTH
YCTaHaBIMBATh CBSI3U MEXJY peajlbHO HAOII0AaeMbIMU XUMUUYECKUMU
14.2

SABJICHHUAMUA U IIPOLECCaAMH, MMPOUCXOAAINIUMHA B MaKpO- U MUKPOMUPC,

O0OBSICHATH TPUUYUHBI MHOTOOOpa3Hsl BEIIECTB
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HEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)Ie XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajeHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTelIbHAsS aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHasd macca. MaccosBas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Mok, MomnsipHas Macca. MouisipHbIii 00BEM Ta30B.

BzanMocBsa3n KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEIICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas peaknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH W llepmoanyeckas cucTeEMa XUMHYECKUX HIIEMEHTOB

J.N. Menaeneea. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XumMudeckux sineMentoB .M.
MengneneeBa. Ilepuoasl U rpynmbl. @U3MYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjaep. M3otombl. DnekTpoHsl. CTpoeHue
JNEKTPOHHBIX 000JI04eK aroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

[Tepuonuueckoit cucremsl JI.1. Menaeneena

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBBIX TpéX
IepuoaoB, Kallvuda, KalbLIHA (pazmyca aTOMOB, OJICKTPOOTPHULATCIbHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) n HX COC,I[I/IHeHI/II‘;I B
COOTBCTCTBHHU C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
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DNEeKTPOOTPULIATENILHOCTh ~ XUMHUYECKUX  2JieMeHTOB.  MoHHast  CBs3b.

Meramnnueckas cBSI3b

3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUINYecKas),
3aBHCUMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKA W BUIA

XUMHYECKOH CBA3U

Baxwueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibl U ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus u HOMEHKJIATypa HEOPTaHUYECKUX COCIUHEHHM: OKCHIOB
(coneoOpasyromiue: OCHOBHBIE, KHCJIOTHBIE, amM(poTepHBIE) u
HecoJieoOpa3yroliue; OCHOBaHUM (LIENOYM U HEpPACTBOPUMbBIE OCHOBAHUS);
KHCJIOT  (KUCIOpOACOJEp)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

®u3nyeckue M XUMUYECKHE CBOMCTBAa MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOpo/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnyeckie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpusd, KaJlud, Marovd W KajlbLWA, aJIIOMUHHA, KEIIC3a. BHCKTpOXI/IMI/I‘-IeCKI/Iﬁ

A HANPSHKEHUM METAJIOB

4.4

®uU3MYeCKMe U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCAMHEHUN HEMETAIUIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPOIa, AMMHAKA

4.5

dusnuecKkue W XUMHUYECKHE CBOMCTBA OKCHIOB HemetamioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHJOB HEMCTAIJIOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB |A-IIIA rpymmn, mmuka, memu(ll) u

xeresa(ll, 11). TlonyueHre OKCHIOB METAILIIOB

4.7

XUMHYECKHE CBOWCTBA OCHOBaHMM M aM(pOTEpHBIX THAPOKCHAOB (Ha IpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, 1uHKa). [lomyyeHue ocHOBaHUU U

aM(pOTEePHBIX THIPOKCHIOB

4.8

OO01ue XMMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ocopHO, KpeMHHUEBOH, yrombHOH. OcoObie
XUMUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOW KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoicTBa cpeanux coeil. [lomyyenue comneit

4.10

HOJ'Iy‘-ICHI/Ie, CO6I/IpaHI/IC, pacno3HaBaHue BOJOPOAAd, KHUCIOPOAAd, daMMHUAKA,
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YTIIEKHCIIOTO Ta3a B JIabopaTtopuu

4.11

[Tomyyenne amMMHuaKa, CEpHOM M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. O0mue

CHOCOOBI TIOTYYCHHSI METAJIIIOB

4.12

I'enermueckas CBI3b MCKAY KlIaCCaMH HCOPraHUYCCKUX COGI[I/IHCHI/II\/JI

XUMHUYECKUE PEAKIUU

5.1

Knaccugukamuss XuMHUUeCKUX peakuuil Mo pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

H3MCHEHHIO CTCIICHEH OKHCIICHNS XUMUUECKIX PJIEMCHTOB

5.2

TemoBoil 3¢ ekt XuMuyecKoil peakuu, TEPMOXUMHUECKUE YpaBHEHUS. DK30-

U OHAOTCPMHUUYCCKUC PCAKIIUU. TCpMOXI/IMI/ILIGCKI/Ie YpaBHCHUA

5.3

OKI/ICJ’II/ITGJ’IBHOBOCCTaHOBI/ITeJ'H)HI)Ie peaKuI/m. OKI/ICJ'II/ITGJ'II/I N BOCCTAHOBHUTCIIH.
IIpouecchl  OKMCHEHHMS W BOCCTAHOBJICHUS. DONeKTpOHHBIA  OaylaHc

OKHCIUTEIHLHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust 3EKTPOUTHUECKON AUcconani. KaTHOHbI, aHMOHBI. DJIEKTPOJIUTHI U

HEINeKTPOoJUTHl. CUITbHBIE U clTa0bIe AIEKTPOJIMTHI. CTENeHb TUCCOIAIIN

5.5

Peakiun monHoro obmeHa. YcCIOBHS MPOTEKaHUs PEAKIM MOHHOTO OOMEHa,

TIOJIHBIE U COKpAIlEHHbIE HOHHBIE YPABHEHUSI peaknuit

XUMUS 1 OKpYXarolias cpea

6.1

BemiectBa m marepuansl B TOBCEIHEBHOM KU3HU 4esoBeka. be3zomacHoe
WCITOJIb30BAHME BEIIECTB M XUMHUUYECKMX PEAKIUA B JIa0OpaTopur U OBITY.

HepBaﬂ IIOMOIIb IIPHU XUMHUYCCKUX OXKOI'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpYXKaromie cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpPeIOTBPALICHUS
[Ipenenbras gomyctumas koHreHTpamus BemiectB (ITJK). Ponp xumum B
pEIIEHWH DJKOJIOTUYECKUX TMpolieM. YcCuieHue mapHUKOBOro 3ddekra,

pa3pymIeHue O30HOBOI'O CJIOA

6.3

[Tpumenenue cepsl, aszora, ¢ochopa, yriaepoaa, KpEeMHUS M UX COCIUHEHHH B
OBITY, MEIMIMHE, NPOMBIIUICHHOCTH M CEJIbCKOM Xo3siiicTBe. [IpuMeHeHue
METAJUIOB M CIUIaBOB (CTallb, YYI'YH, TIOpATIOMHUHMHA, OpoH3a) B OBITY U
INPOMBIIIJICHHOCTH MX coeArHeHuH. [IoHsATHe 0 KOppO3UM METaUIOB, OCHOBHBIE

CITIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpupoiHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIA Ta3, He(PTh),

MPOJIYKTHI UX TiepepaboTku (OEH3UH), UX POIIb B OBITY U MPOMBIIIICHHOCTH

64




HepBOHa‘-IaJIBHBIe MOHATUSA 00 OPraHrn4CCKUX BCHICCTBAX KaK O COCAUMHCHHAX

yriieposia (MeTaH, 3TaH, STWIEH, alleTUIIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAsl KUCII0Ta).

0 [onsiTve 0 OUOTOTUYECKU BaKHBIX BEILIECTBAX: JKUpaX, OENKax, yriaeBoaax — U X
POJIH B )KHU3HU YETOBEKa
7 Pacuérsr:
7.1 1o hopMyinaM XUMHUYECKUX COSTMHEHHUN
7.2 Macchl (MacCoBOM) JIOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 M0 XMMHUYECKHM YPaBHEHUSIM
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus. 8 knacc: y4ue6. 1 oouieoOpazoBatenbHbix yapexaenuii / O.C. I'abpuensH. - 3-¢
u31., crpeotutl. - M.: Jlpoda, 2022. - 286 c.

Xumus. kace: yae0. st oomieoopazoBarenbHbIX yupexaenuit / O.C. ['abpuensH. - 3-e us .,
ctpeotut. - M.: [lpoda, 2022. - 288 c.

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. T'abpuensn O. C., Bockob6oiinukosa H. I1., Smykosa A. B. HactonbHast kHura yuutens.
Xumus. 8 ki1.: Metonuueckoe rocodue. - M.: Jlpoda, 2021.

2. Tabpuensn O. C., SAmykoBa A. B. Terpanp ass 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabor. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kmacey. M.: Jlpoda, 2022.

3. Tabpuensn, O. C. Meroanueckoe nmocooue k yaeouuky O. C. ['abpuensaa « Xumusi». 8
knacc / O. C. 'abpuensn. — M. : [Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Meroauaeckoe nocooue k yaeoruky O. C. ['abpuensiHa «Xumus». 9
knacc / O. C. 'abpuenssn. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHosorudeckue kaptel K yueouuky O. C. ['abpuensna «Xumust. 8 Kimacey :
MeTtoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHojorndeckre kapthl kK yueoHuky O. C. ['abpuensna «Xumus. 9 kimacey :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 xi1.: KonTposibHBIE U TpoBepoUHBIC padoThl K yueOHuky O. C. ['abpuensna
«Xumust. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymrakosa u ap. - M.: [Ipoda, 2022.
Jannsie.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://www.chemnet.ru ['azera « Xumus» ¥ callT it yuutess «5 uny Ha ypOK XHUMHUNY
http://him.1september.ru Eaunas xomekmus LIOP: [IpenqmeTHas kKoekuus « XuMHUS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumusi. Komteknust Poccuiickoro o01eo0pa3oBaTeibHOrO opTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas oluMITHaia NIKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckast XuMusi: 3J€KTPOHHBIA YIEOHUK JUTsl CpeTHEH LIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN y4eOHHK

http://www hemi.nsu.ru OTKpBITBIH KoJIeK: XUMUS

http://www.chemistry.ru JlucraHinoHHasi OMMMIHAA 10 XUMHHU: TETEKOMMYHHKAITTOHHBII
00pa3oBaTeNIbHBINA MPOEKT
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