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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO OOIIET0 00Opa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTelIbHON MpPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUSA U C YUYETOM KOHIICTILIMHU IPETOIaBaHusl y4eOHOTO mpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W Pa3BUTHS OOy4ArOIIMXCS CpPEACTBAMU YUEOHOTO TIpEeIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEAMETHOE COJIep)KaHKe, MPEIyCMaTPUBACT paclipe/ielieHue ero mno kKjaccaMm u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAyeCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONMpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3ayu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TaKkkKe TPeOOBaHUH K pe3ysbTaTaM 0O0yUeHHS] XUMHUH
Ha YypPOBHE IeJed W3y4eHUs TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHLHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIPEJCTaBICHUI O MaTEPUAIEHOM €MHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUK BEIIESCTB B MPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpOOJIEM  YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON U HKOJIOTHIECKOM 0€30MMacHOCTH, TPOOIIEM 3IpaBOOXPAHCHHS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpBI TMYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHKE MBIIIEHUS U TBOPUYECKUX CIIOCOOHOCTEH oOydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHOMW JKM3HM, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHEUU(UKON HAydHOTO MBIIUICHHsS, 3aKJIaJbIBA€T OCHOBBI I€JIOCTHOTO
B3IJIs1/1a HA €IMHCTBO NMPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K MPHUPOJE, K 4YENOBEKY, BHOCHUT CBOM BKJIaJ B 3KOJOIMYecKoe oOpa3oBaHUE
oOyuaromuxcs.

JlaHHble HampaBlieHUs B OOy4eHUU XMMHUHU OOECHeuuBarOTCs crenu(UKoil coaepikaHus
y4yeOHOTO NpeaMeTa, KOTOpBIM SIBISETCS IEJarornyeckd aJanTUPOBAHHBIM OTpaKCHUEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aromMMHUCs CUCTEMbI NePBOHAYATIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OpPraHu4ecKON XUMUH.

CtpykTypa cojaepkKaHHUs MPOrpaMMbl MO0 XUMHHM C(OPMHUPOBaHA HA OCHOBE CHCTEMHOIO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHA O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPraHM30BaHbl 10 MNPUHIUIY HOCJIEA0BATEIBHOIO Pa3BUTUS 3HAHUNH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KAK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa /J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMSI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— TPE/ICTABICHUH 00 AMEKTPOIUTUIECKON TMCCOIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMy,
BBIMIONTHAS (DYHKUUU OOBSICHEHUS W NPOTHO3HPOBAHUS CBOWCTB, CTPOCHUS M BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJ[aM MO3HaHUs B Hayke. 3ydeHune Xxumuun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnr XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelIoOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX O0O0OOIIEeHUH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HAayKd, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIbHOCTH, OCBOCHUN IPaBUil 0€301acHOTO
oOpaleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
MpUOOpeNH TaKue 1EeH, Kak:

— (hopMupOBaHKE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caMO00pa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  NEATEIBHOCTH,  HAy4YHBIM  METOJaM  IO3HAaHWI,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI ), UMEIOLINX YHUBEPCAIbHOE 3HAUCHHE JJIS PA3JIMUHBIX BUJIOB JESITEIBHOCTH;

— (hopmupoBanue oOmmell GpyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
OMNBIT, TOJYyYEHHbIE MPU H3YYEHUM XMMHH, MPUMEHATh MX IpPU pelleHuH npodieM B
MIOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aroUMXCsl FTyMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUs [ICHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHS CBOETO 30POBbS U OKPY)KAIOIIEH MPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKHX IEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



OGH.[CC YuCJIO 4acoB, OTBCHéHHBIX AJId U3y4CHUA XUMHUHU Ha YPOBHC OCHOBHOTO O6H_IGI‘O
oOpa3oBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. leina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MO3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKUX JJIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHast Macca. OTHOCUTEIbHAS MOJICKYJIsIpHAst
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo ¢popMysiaM XUMUUECKUX COSTMHEHUH.

dusznueckue M XUMUYECKHE SBICHUS. XUMUYECKas peaknus U e Npu3Hakd. 3aKoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kiaccupukanus XMMHUECKUX PEaKIIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYI0H, MpaBmwiIaMu paboThl B JabOpaToOpuu U MpUEMaMU
oOpareHus ¢ J1abopaToOpHBIM OOOpPYIOBAHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHNYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TUIaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJEHCAIMs BOJbI) U XUMHUYECKUX (TOpEeHHE CBEYH,
MIPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHCJIOTOH) SBICHHM, HaOIIOACHNE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMS] XUMHUYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus, pasioxkenue ruapokcuaa meau (II) mpu
HarpeBaHWU, B3aUMOJICHCTBHE >kene3a ¢ pacTBopoM conu memu (II), m3ydenme cmocoGoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BbINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, MpOBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJICHUE U OINHCAaHUE
pEe3yJbTaTOB MPOBEACHUS OIbITa, WLIIOCTPUPYIOUIETO 3aKOH COXpPAaHEHHs] MAacChl, CO3JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, GU3NYecKue U XMMUYECKHE CBOMCTBA (PEaKIMH TOPEHHS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHUS KHCIOpoJga B Jjaboparopud U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemoBoit 3¢ (dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHE YpaBHEHUS, D3K30- U
SHAOTEPMHUUYECKUE peaKUuH. TOIMIMBO: Yroidb M METaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemecTBo. HaxokneHue Boxopoja B MPUPOJE,
¢busznuecKkrue U XuMUYecKre CBOWCTBA, MPUMEHEHHE, ClIocoObl monydeHus. Kucnote u conu.

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

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBHIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Pojib pacTBOpOB B MPHUPOJIE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHUE MPUPOJHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
coneoOpa3ymomire (OCHOBHBIC, KUCIOTHEIE, aM(oTepHbIC) U HeconeoOpasyronue. Homenknatypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3nyecKrMe M XUMHYECKHE CBOMCTBA OCHOBaHuM. llomyuenue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa coneil. dusznueckue U Xumudeckue coictBa coieil. Ilomydyenue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJyYeHHE, COOMpaHue,
pacro3HaBaHUE W HM3yYEHUE CBOMCTB KHCJIOPOJa, HAOIIOJCHUE B3aWMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
M3y4eHue CBOWCTB BOJOpojAa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcugom memu (II)
(BO3MOXHO HCIOJIb30BAaHHE BHJIEOMATEPUAIOB), HAOIOICHHE 00pPa3IOB BEIIECTB KOJUYECTBOM
1 Monb, uccienoBaHHEe OCOOCHHOCTEH pacTBOPEHHS BEIIECTBC PA3IMYHONW PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMO/JICHICTBUE BOJABI C MeTaulaMd (HAaTpUEeM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuna meau (II) ¢ pacTBopoM cepHO#l KHCIOTHI, KHCIOT C MeETauIaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuyeckuii 3akoH u Ilepuoanyeckas cucrema xummu4yeckux djiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILIE€JIOYHBIC U IIETOYHO3EMENbHBIE METaJJIbl, TaJOreHbl, UHEPTHBIC T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux sneMeHtoB J[. WM. Mengeneesa. Ilepuoast u rpynmbsl. Du3nuecKkuid CMBICH
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapakTepUCTHUKAa XWMHUUYECKOTO 3JEMEHTAa IO €ro IOJIOKEHUI0 B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akoHa u [leproanueckoit CUCTEMbI XUMHUYECKUX 3JIE€MEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus.  OKHUCIUTEIHLHO-BOCCTAHOBHUTENbHBIE — peakiuu.  [Iporecchb
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAacTBOpaMU KHCIJIOT M IIEJIOYEH, MPOBEACHHUE OIBITOB, HWILTIOCTPUPYIOMIUX TPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX E€CTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHSTHM,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAaydHbIM (akT, TUMNOTE3a, TEOpHUs, 3aKOH,
aHaiW3,  CHHTE3,  KiIaccuukamus,  TMEePUOJUYHOCTh,  HAOMIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, ra3, (U3WYECKHE BEIUYMHBI, CAMHHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

[lepuonnueckuii 3akoH. Ilepuomuueckass cucrema xumudeckux osnementoB [l U.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 1JIeMEHTOB B [lepuoanyeckoii cucteMe U CTPOEHHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPHUCTAUIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIINXCSA K Pa3IUYHBIM KJIaccaM HEOPraHMYeCKUX COCJAUHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. llonstue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTAaHOBUTEIbHON peakuuu. CocTaBlI€HME YPABHEHHHM OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUUECKON NUCCOLMALNU. DINEKTPOJIUTHl U HEIEKTPOJIUThl. KaTHOHBI,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHS peakiuil. CBONCTBa KHCJIOT, OCHOBAaHUI U COJiell B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HeMeTauloB (TpaduTa M aiMasa), CIOXKHBIX BELIECTB (XJIOpuAa HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Iejo4Yedl M cojiel (BO3MOXHO HCIOJIb30BaHUE BHUJEO MaTEpUajOB), MPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (rOpeHHe, peakluy pasIoKeHUs, COCTUHEHHS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CTpoeHue M (PU3NYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleicTBre XJ1opa U XJIOPOBOJOPOIa HAa OPraHU3M 4eJloBeKa. BaxkHelmue Xaopuisl
U X HAaXO0XICHHUE B IIPUPOJIE.

OO6mras xapaktepuctuka 3nemMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAa U cepbl. AJUIOTPONHbIE MOAU(UKALMKU KUCIOPOJA U cepbl. XUMUYECKHUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(obmme kak MpeacTaBUTENs Kiacca KHUCIOT M crneuuduyeckue). XUMHUYECKHE PpEaKIUH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B Ipupoae. XHMHYECKOE 3arps3HEHUE OKpYXKarolled Cpenbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢usnyeckue M XMMUYECKHE CBOMCTBAa (0oOlIMEe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/W, 3arps3HEHHE BO3AyXa, MOUBbI M BOJOEMOB). Docdop, ammoTporHble MOIUPHUKALINN
dochopa, dpuznyeckne nu xumuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OOmass xapakrepuctuka 3jeMeHTOB [VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKHEe U XMMHUYECKHE CBOWCTBA, AEWCTBHE HA >KMBbIE OPIaHU3MBI,
MOJIy4eHUE W MPUMEHEHHE. DKOJIOTUICCKUE TPOOJIEMBbI, CBsI3aHHBIC ¢ OKcuaoM yriepoaa (IV),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
coiiu, UX (pU3MYecKHe M XUMHUYECKHE CBOMCTBa, MOJIydeHHE M TnpuMeHeHHe. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, 9TaH, OJTWUJICH, alleTWJIEH, STaHOJ, TIJUUEPUH, YKCycHas kuciota). I[lpupoansie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU 4YeloBeKa. MarepualbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmwue mnpexacraBieHus o6 okcume kpemuus (IV) u
KpeMHHEBOU kucaote. CHIIMKATBI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIUICHHOCTH. BaskHeimme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

M3y4yeHrue oO0pas3O0B HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISIHONW KHCIIOTBHI, TPOBEJCHHE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCII0JIb30BAHME BHUICOMATEPHANIOB), O3HAKOMJICHHME C O0pa3lamMH XJIOPUAOB (TaJOreHHI0B),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTBI, TIPOBEJICHHE KAaYeCTBEHHOU peakinHu Ha cynb(arT-uoOH W HaONIoJeHue TMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOupaHue, paclo3HaBaHWE U H3YYCHHE CBOWCTB aMMHakKa, IpPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
HCII0JIb30BAHNE BMJIEOMATEPUAIOB), M3Yy4EHHE MOJENEH KPUCTAIIMYECKUX DPEIIETOK anmMasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJICKHCIIOTO rasa, MpOBEJEHHE KAaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX OJEMEHTOB — META/UIOB HAa OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAll HaNpsHKEHUH MeTauioB. DU3MYECKHe W XUMUUYECKHE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lerounble MeTasUIbL: TIOJI0KEHUE B [lepruoandeckoi cuCTeEMe XUMMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[IlenouyHO3eMeENbHBIE META/UIBI MarHud M KajdbUui: MoJjoxeHue B llepuoaumueckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyin). JKECTKOCTD BOJBI M CIOCOOBI €€ YCTpaHEHHUS.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckod cucrteme xumuyeckux isnemeHtos [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl u conu xene3a (II) m xemeza (III), mx cocras, cBoiicTBa u
MOJTy4YECHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BHJICOMATEpPUAJIOB), HCCIIEIOBaHHE CBOMCTB KECTKOW BOJBI, Ipolecca TOPEHMs Kele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KajblHs, alIOMUHUS, LUHKA, *kene3a (II) u xenesza
(I11), memu (I1), HaGmroeHNE W OMMCAHUE MPOIIECCOB OKpAIIMBaHUS IJIAMEHH MOHAMU HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHellne MeTaibl U UX COCIUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMUYECKOe 3arpsi3HEHHE OKPYKarolIel cpepl (MpeaeabHas TOMyCcTUMas KOHIICHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBSI3€M MPU U3YUYEHHHM XUMHH B 9 Kiacce OCYILECTBISIETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLMXCS] CACTEMHBIMU JIJIs1 OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO 1IUKIIA.



OOmie ecTecTBEHHO-HAYYHbIE IOHSTHSA: HAYYHbIM (aKkT, TUHOTE3a, 3aKOH, TEOPHS,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, DJJIEKTPUYECKUH 3apsl, MPOBOJHHUKH, IOJYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHULIBI U3MEPEHUS], KOCMUYECKOE ITPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COIHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIae€Mbl€, TOIJIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3ylIbTaThl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JIe OOYYCHHUsI XUMUU B €IMHCTBE YUCOHOW M BOCIIUTATEIILHOH JCSITEITLHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMU  POCCUUCKUMHU  COLIMOKYIBTYPHBIMH M JIyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIAMA U HOPMAaMH TOBEICHUS U
CIIOCOOCTBYIOT IIPOIIECCaM CaAMOTIO3HAHUS, CAMOPA3BUTHS M COIMATTU3AINHN 00yIaTOIIIXCS.

JIn4HOCTHBIE PE3YNIBTATHl OTPAXKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMHA U PACIIMPEHHUE OMBITA JCATEIHHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1)naTpuoTHYeCKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHONICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UICTOPUYECKOMY U HAyYHOMY
HacJeAWi0, TMOHUMAHUS 3HAYEHUS XUMUYECKOW HAyKd B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIQJIETh JIOCTOBEPHOU MH(OpMaIuel o MepeaoBhIX JOCTHKECHHUSIX U OTKPBITHUAX
MHUPOBOW M OTEUYECTBEHHOW XMMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOMCTBE
MUpa 1 oOLIeCTBa;

2)rpaskIaHCKOro BOCIIUTAHUS:

MPEACTABICHUSI O COIMAIBHBIX HOpPMax W TpaBWIaX MEKIUYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE, KOMMYHHUKAaTUBHOM KOMITETEHTHOCTH B 0OIIECTBEHHO MOJIE3HOH,
y4eOHO-HCCIEA0BATEIbCKOM, TBOPYECKOM M APYTMX BHIAX JEATEILHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOI COBMECTHOM ACSITEIIBHOCTH MPH BHITIOJIHCHUH YICOHBIX, TTO3HABATEIBHBIX 3a/a4,
BBITIOJTHEHUH XWMHYECKHX OKCIICPUMEHTOB, CO3/IaHUM YYEOHBIX TMPOEKTOB, CTPEMJICHHUS K
B3aMMOITIOHUMAHHUIO ¥ B3aWMOIIOMOIIM B TPOIIECCe ITOW yuyeOHOU AESITEIBHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IMOBEICHUE M MOCTYINKH CBOUX TOBApHUIIECH C TO3WIMU HPABCTBEHHBIX W
MPABOBBIX HOPM C YYETOM OCO3HAHMS MTOCIIEACTBHUM MOCTYIKOB;

3)IeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKHUE  MPEJCTABJICHUS O  BEHIECTBE M  XMMHYECKOM  peaKkiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH W COCTAaBJIAIOIIME OCHOBY JUIs
MMOHUMAaHMsI  CYIIHOCTH HAay4YHOM KapTHHBI MHpa, MPEJACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOIbI, B3AUMOCBS3SAX YEIOBEKA C MPUPOJHON CPEIOi, O poJIH
XUMHUHM B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

[103HABATEJIbHbIE MOTHBBI, HAIlpaBJICHHbIE HA IOJYyYEHUE HOBBIX 3HAHUW M0 XHMUH,
HEOOXOMUMBIC JUIsi OOBSICHEHHS HAOIIOJAaEMbIX IIPOIIECCOB U SBJICHUH, ITO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYJIBTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIBHON PabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEPATypOW, NOCTYIHBIMU TEXHHUYECKUMHU CPEACTBAMHU
MH(POPMAIMOHHBIX TEXHOJIOTH;

HWHTEpeC K OOYYeHHI0 M TMO3HAHUIO, JH0003HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa3oBaHUIO0, IPOEKTHON U HCCIEAOBATEIbCKON NEATENLHOCTH, K OCO3HAHHOMY BBIOODY
HaIMpPaBJICHHOCTH U YPOBHS OOy4YEeHHUsI B AajbHEHIIEM;

4)¢opMupoBaHNs KYJIbTYPHI 310POBbA:

OCO3HAaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKH Ha 3/I0pPOBBI 00pa3 >KW3HHM, OCO3HAHHME TMOCIEACTBHA W HEMPHITHE BPEIHBIX
MpUBBIUEK (YHOTPEONEHUSI aJIKOTOJsl, HAPKOTHKOB, KYypEHHUs), HEOOXOJUMOCTH COOIIOACHHUS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5)TpynoBoro BocnuTaHuA:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHST 00pa3oBaHusl € y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6)3K0/10rH4€eCcKOro BOCIIUTAHUSA:

9KOJIOTUYECKH 11eJIecO000pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs PaBUil O€30TaCHOTO MOBEJCHUS IIPU pabdoTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPEOH, ISl TOBBIIECHUS] YPOBHS SKOJIOTUYECK O
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JIeATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMUMHUYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 00bEKTaMU U3YYEHHUS, CTPOUTH JIOTHUECKUE pacCyX1eHusl (MHAYKTUBHBIE, e TyKTUBHbIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MNPEOOpPa3oBBIBATh IIUPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BOMPOCH B KAayeCTBE MHCTPYMEHTa IMO3HAHHUSA, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM MpPOIecca, CAaMOCTOSTENIFHO MPOTHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMpPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh HHOOPMALIUIO PA3INYHBIX BUOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh Pa3JIMYHbIE METOJIBI M 3aIPOCHI TIPU MOUCKE B 0TOOpe HHPOpMAIINU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOH aKTHBHOTO WCIIOIH30BAHUS Pa3IMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJbh30BaTh W aHAIM3HPOBATH B Ipollecce Yy4eOHOW W WMCCIeNnoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMNPOCH (B XoJe Auasiora W (WIM) JOUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCHBMEHHBIX TEKCTax; JejaThb IPE3CHTALMI0 PE3YJIbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH NpPU PELICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuyéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WJIM KOPPEKTUPOBATh MPEAJIOKEHHBIM aITOPUTM JEHCTBUIM Mpu
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE UCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IpeJlaraéMble B YCIIOBUH 3a/JaHHUM.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

MHTEPIpPETAINH, TPE0OPa30BAHUIO U IPUMEHEHHUIO B PA3TIMUHBIX YU€OHBIX M HOBBIX CUTYAIIHSX.
K xonmy oOyuenust B 8 Kjacce mpenMeTHBIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTENIbHAs aTOMHAs W MOJICKYJsipHash Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIATETHFHOCTD, CTETIEHh OKUCIICHHS, XUMUUYECKasl peaKIlus, Kiiaccuukaus
peaKIyii: peakiuy COSANHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEaKIIuu
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAs KOBAJICHTHAsl CBs3b, MOHHAS CBs3b, MOH, KATHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIOJb30BaTh XUMUYECKYI0 CHMBOJIMKY [UISl COCTaBJeHHs (OpMyT BEIIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNeIEHHOMY KJIacCy COCIUHEHMH 1o QopmyaaM, BHJA XUMHYECKON CBS3U
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepuoanueckoil cuUcCTEME, 3aKOHOB COXPaHEHUsI MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTraapo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMUMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymmna)y u
«moboynass mnoxarpynna (b-rpymma)», maneie U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJIEMEHTOB (COcTaB W 3apsa dAnapa, oOlliee 4YHCIO SJIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MIPUMEHSATh OCHOBHBIEC OIEpaIly MBICIUTEILHON JEATEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAY4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHUE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XWMHUYECKOH TOCyIod ®  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBHITIOJIHEHHIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB MO TOJYy4EHHUIO
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JTakMyc, GpeHoiTaaenH, METUIOPaHXK U APyrue).

K xoniy obydenus B 9 kijacce mpeaMETHBIE PE3yNbTaThl Ha 0A30BOM YPOBHE JIOJKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJUTHYECKAs] TUCCOLMAIUS, pEeaKUWh HOHHOrO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHasi, MOHHAs, MeETaJUIMYecKas), KpUCTAJUIMYecKas peméTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MIOHSATHS MPU ONKMCAHUU BEIIECTB U UX MPEBPAILlCHUI;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU 1o ¢dopMynaMm, BUJ XUMUYECKOW CBSI3U (KOBaJICHTHAs, MOHHAs,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuogudeckoro 3akona [I. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnoboyHas mnoxarpynna (b-rpymma)», Manble U Oonblve MEPHOBI,
COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATHh O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJesIax MaJbIX IEPUOJIOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy YYacTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUYCCKUX PEAKITUH;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coOMoIaTh TpaBHWia TIOJB30BAaHUS XHUMHUYECKOH TIOCYIOW U JIaOOpaTOpHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TMOATBEPXKIAIOIINE KauyeCTBEHHBI COCTaB Pa3iIMYHbIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALMU MBICIUTENILHON NEATEeIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHHUA — HaONIoJeHHWe, U3MEpeHHe, MOJIEIUpPOBaHUE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIIACC

Ne | HaumeHnoBaHuepaseJ0BUTEMII Koanuecrsouacos

n/n | porpaMMsl

padoThI

BCEro | KOHTPOJbHbIE | MPaKTHYeCKHE
padoThI

Jataunsyy
eHust

BuabiaeTeJbHOCTH

Buael,
dopmbIKOHTD
oJst

DJIeKTPOHHbIE
(uudposbie)obpasoBarennb
HbIepecypchl

Paznenl. HepBOHa'-laIll)HbleXI/IMl/l‘lecKl/leHOHﬂTﬂﬂ

1.1. | XuMusa—BaKHasg00J1aCcTh 5 0 1

eCTecTBO3HaHl/lﬁl/alaKTl/l'leCKOﬁ
ACATEJIBHOCTHYCJIOBEKA

02.09.2024

16.09.2024

PaCKpLIBaTBCMLICJ'[HSy‘IaeMLIXHOHﬂTHﬁ;

PackpbIBaTbpOIbXUMHUUBIPUPOAEHKI3HIYEI0BEKA,eECBAZBCAPYT MU
HayKaMH;

Pa3nn4arbuMCThIEBEIECTBANCMECH; OTHOPOIHBIEHHEOTHOPOIHBIECMECH;
PaznuuaThQu3nueckne NXMMUIECKHESBIICHH S

OrnpeaenaThIpU3HAKA XHMHYECKUXPEAKIUH Ny CTTOBHSNXITPOTEKAHHUS;
Ciie10BaThIPaBHIIAMITONIB30BAHUAXUMHYECKOHTOCY 10HHIa00paTOPHEIM
000pyI0BaHNEM,aTaKXKEIIPaBHIaMOOPAIeH U ACXUMHUYECKHMUBEIECTBAMUB
COOTBETCTBUMCHHCTPYKIUSMHIIOBBINOTHEHH IO PAKTHYECKUXPAdoT;
IInaHnpoBaTEUNPOBOANTEXMMUYECKUHIKCIIEPUMEHTIION3YYEHHIOMOIIMCAH U IO
(U3MYECKMXCBOHCTBBENIECTB,CIIOCO00Bpa3/IeIeHusICMeCEHBEECTB;
BricTpanBaThpa3BEpHYTHIENNCHMEHHBIENYCTHBIEOTBETHICONOPOiHA
nH}opManHIoN3y4eOHUKaUCTIPABOYHBIXMATEPUAJIOB,I'PAMOTHOUCIIONL30BATh
U3y4YEHHBIHIOHATUHHBIAANIIAPATKYPCAXUMHH;

VYcrueliionpoc;

IMucemeHnbIH
KOHTPOJIb;
IIpaxTueckas
pabora;
Tecruposanmue;

https://resh.edu.ru/subject/29/
/

1.2. | BemecrBa 15 1 1

HXMMHYECKHEePeaKI N

20.09.2024
15.11.2024

HpMMeHﬂTbeCTeCTBeHHO'HayLleleMeTOD,blHOSHaHMﬂ(BTOM‘iI/ICﬂeHa6Hl0,EleHl/le,

MO/IEIMPOBAHHE,IKCIIEPUMEHT) M OCHOBHBICOTIEPAIIM UMBICITHTEIbH O
JIeTeIbHOCTH (CpaBHEHHE, KIacCH (GUKALIMS ) TN 3y YSHUBEILECTBUXMMUY ECKUX
peaKIuii;
PackpbIBaTbCMBICIN3YYaEeMBIXITOHATHITH3aKOHOBUIIPUMEHATBITHIIOHATHSIIPU
ONMHMCAHMHMCBOWCTBBELIECTBUUXIIPEBPAILCHHUI;
PaznuuarsGu3nyecKHeMXUMHYECKHUESBICHNS, 00 bACHATHUXCYIIIHOCTECTOUKI
3PEHHUSATOMHO-MOJICKYJIIPHOT Oy e HHS;

OnpeaeaTbIpU3HAKMXUMHYECKHX PEAKIIHil,yCIIOBUSHXIIPOTEKAHUS;
OOBIACHATHCYIHOCTb(U3NIECKUXUXUMUIESCKUXIBICHHHCTOUKU3PEH IS
aTOMHO-MOJICKYJISIPHOTOYUCHUS;

KnaccupuuupoBarbxuMuueckuepeakiun (lIouHCIyHCOCTaBypearupyo muxu
00pa3yIOIUXCABEIIECTB);
CocraBaaTb(HopMy b0 HAPHBIXBEIECTBIIOBAIEHTHOCTHHONPEJIEIATh
BaJICHTHOCTHIIO(OPM yJTAMBEII[ECTB;
PaccraBiasaTek03 ) GULHEH THIBYpaBHEHUSX XHMU Y€ CKUXPEAKIIHI;
Crne10BaThIIPaBHIIAMITONB30BAH X HIMHIECKONTIOCY 1020 0paTOPHBIM
000py/10BaHHEM,aTAKKETIPaBUIAM OO PAICHUSICBEIIECTBAMUBCOOTBETCTBUHUC
MHCTPYKIHMSIMHUIIOBBIITIOIHEHNI01a00paTOPHBIXXUMHUECKUXOTBITOB;
Hcnonb30BaThIpUBBINOIHEHUNYYEOHBIX3aJAHUHUBIIPOIIECCE
HCCIIEI0BATEIbCKONIEATEIbHOCTHHAY YHO-TIOMYJIIPHY IOJIHTEPATY Py
XMMHYECKOT0CO/IePKaHU S, CIIPABOYHbIeMaTepHalIbl, pecypchiIHTepHETa;
BoicTpanBaThpa3BEPHYTHICTTNCHMEHHBICHYCTHBICOTBETHICOTOP O HA
nH}opManHoN3ydeOHIKaUCTIPABOYHBIXMATEPUAIIOB,PAMOTHONCIIONB30BATh
HM3y4eHHBIMIOHATHHHBIHaNIapaTKypCaxXuMUH;

Ycruslitonpoc;

IMucbmeHHbII
KOHTPOJIb;
IIpakTuueckas
pabora;
TectupoBanue;
JIMKTaHT;

BIIP;

https://resh.edu.ru/subject/29/

HWroronopasaeny 20

Paznen2.BaxkHeiilmuenpeacTaBuTe THHEOPTaHH YeCKUXBeIlleCTB



https://resh.edu.ru/subject/29/

2.1. | Bosayx.Kuciaopoa.Ilonsitueo6o 25.11.2024 | PackpbIBaThCMbBICIN3y4aeMbIXITOHATHIHHIIPUMCHATHITUIIOHATUAT PUOIMCAHUUCBONC | YV CTHBII https://resh.edu.ru/subject/29/
KCHAAX 13.12.2024 | TBBELIECTBUUXIIPEBPALICHHUII; omnpoc;ITuceme
XapaKTepr30BaTh(OMUCHIBATH)COCTABBO3AYXa, PU3HYECKHEUXUMUYECKIECBO HHBIIKOHTDPOJIb
HCTBa KHCIOPOJa, CIOCOOBI €ro MoTy4eHus, IPIMEHCHUE U 3HAYCHUE ;IIpakruueckast
BIPHPOJCHKUZHUYCIIOBEKA; pab6ora;Tectup
Hcronb30BaTbXHMHYECKYIOCHMBOJIUKY JUIICOCTaBICHHA(OPMYIBEILECTB,MO oBaHue;{uKTaH
JEKYJIAPHBIX YPAaBHEHHH XMMHYECKUX PEAKLUH C ydacTHEM T;
KHCI0pOoAa; OOBACHATD CYLIHOCTh YKOJIOTHYECKUX IIPOGIIEM, CBA3aHHBIX C BIIP;
3arps3HEHHEMBO3/yXa;
CrenoBath nmpaBuiiaM 0e30macHoi paboThl B 1a00paTOPUH Mpu
HCIOJIb30BAHUMXUMHYECKOHIIOCY IBIM000P Y 10BaH S, aTaKKepaBUIaMOOpaI eHHSIC
rOPIOYMMHBEIECTBAMUBOBITY;
IInaHMpoBaTh M OCYLIECTBIISITh ~ HAa  IPAKTHKE  XUMHYECKHE
9KCIIEPUMEHTBI,IPOBOANTHEHAOIIIOACHH L, ACIIaTh BBIBOIBINOPE3YIbTaTaMIK
CIIEPUMEHTa; Y4aCTBOBaTbBCOBMECTHONPAGOTEBrpyIIIIE;
2.2. | Boxopoa. 18.12.2024 | PackpbIBaThCMBICIN3y4aeMbIXITOHSITHIHHITPHMCHSTHITUIIOHATUSAT PUOIIHCAHUUCBONC [ VCTHBII https://resh.edu.ru/subject/29/
IToHATHEOKNCIOTAXUCOIAX 20.01.2025 | TBBeIIECTBUUXIPEBPAIICHHI; onpoc;IIuceme
XapakTepr30BaTh(OMHCHIBATH ) (pU3HIECKHEMXUMUYECKUECBONCTBABOLOPOAA,CIIOCO0 | HHBIHKOHTPOIIb
BICTOIIOJIY Y CHHUS, IPHMEHCHHUE; ;IIpakTHyeckas
HMcnonb30BaTh XUMUYECKYHO CHMBOJIMKY JUIst cOCTaBlIeHus Gopmy pabora;Tectup
BEILIECTB,MOJIEKYJISIPHBIX YPAaBHEHUH XUMUYECKUX peakLUii ¢ yyacTueM oBaHue; BIIP;
BoZ0poa;Clie10BaTh NpaBHiIaM 6e30MacHoil padoThl B J1aGOpaTOPHHU HPH
HCIOJIb30BAH MU XHUMUYECKONITOCY IBIN000PYA0BaH U, aTaAKKEIPABUIIAMOOpAII CHHUSIC
rOpIOYMMHBEIECTBAMUBOBITY;
TInanupoBaTh M OCYIIECTBIATH  HAa  INPAKTUKE  XUMHYECKHE
9KCIEPUMEHTBI,IPOBOANTBHAO IO ACHH S, 1€IaTh BBIBOBIITIOPE3YJIbTaTaMIK
CIiepUMeHTa; Y4acTBOBaTbBCOBMECTHOHPabOTEeBIpyMIIIE;
2.3 | Bopa.PacrBopbl.IToHsITHEOG0CHOBAHMAX 22.01.2025 | PackpbIBaTbCMBICIIN3YYaeMBIXIIOHATHHUIIPUM EHATHITUIIOHATHSTIPHONIMCAHUUCBONC | YCTHBIN https://resh.edu.ru/subject/29/
07.02.2025 | TBBeLIECTBUUXIIPEBPALICHUIT; ompoc;ITuceme
Xapakrepr30BaTb(PU3NUCCKHEU XMMHYECKHECBOCTBABOIBL, eEPOIBKAKPACTBOPUTEN | HHBIHKOHTPOIb
SIBIPUPOJHBIXIPOL[ECCAX; ;IIpaxrTnueckas
CocCTaBIAThYPaBHEHUAXUMUYECKUXPEAKIIUHACYUaCTUEMBO/IbI; pabora;Tectup
OOBICHATH CYIHOCTh YKOJIOTHYECKHUX MTPOOIIEM, CBA3AHHBIX C oBaHue; BIIP;

3arpsA3HEHUEMIPUPOIHBIXBO,CIIOCOOBIOYNCTKUBOABIOTIPUMECEH,MEPHINIO0OXPAHEB
0J10T3arpsA3HEHUS;

IInaHMpOBaTH M OCYIIECTBIATh HA IPAKTUKE XUMUUYECKHE
9KCIIEPUMEHTBI,IIPOBOAUTH HAOIIOJCHNUS, AEIaTh BHIBOBI [0 Pe3yIbTaTaM
3KcHnepuMeHTa; I IpoBOIUTHBBIUNCIICHUCTIPHIMEHEHUEMITOHATU ACMACCOBAs0IABEI]
€CTBaBPaCTBOPEN;

Hcnons30BaTh MpHU BHINOJHEHUH y4eOHbBIX 3alaHUIl U B
TIPOLECCEUCCIIEA0BATENbCKON JeATEIbHOCTH HAyYHO -0y I PHYIO
JUTEPaTypyXUMHUYECKOT0COAEPKaHU L, CIIpaBOYHbleMaTe pualbl, pecypchlIHTepHETA;




2.4. | OcHOBHBIE KJIacChI 11 1 10.02.2025 | KnaccupuuupoBaTh H3y4aeMble BELIECTBA 10 COCTaBY U Vernerit https://resh.edu.ru/subject/29/
HeOpPraHH4YecKHXcoeAnHeHu i 24.03.2025 | cBoiictBaM;COCTaBIATH(OPMYJIIBIOKCHIOB,KHCIIOT,0CHOBAHHH,CONEINHA3BIBAT omnpoc;ITuceme
HMXITOMEXAYHAapOJHONHOMEHKIIATYpE; HHBIHKOHTPOJIb
IIporHo3upoBaThCBONCTBABEIIECTBHAOCHOBEOO M XXUMUYECKUXCBOMCTBU3YYeHHBIX | ;KOHTpONbHAsp
KIIACCOB/TPYIIBEILECTB, KKOTOPBIMOHUOTHOCATCS; abora;I[IpakTny
CoCTaBJIATh MOJICKYJISIPHBIC YPAaBHEHUS PEAKIUU i, HIUTIOCTPUPYIOIIUX eckasipabora; T
XUMHYECKHECBONCTBA U CIIOCOOBI MOJIy4EHHUS BEIIECTB H3yYESHHBIX ectupoBanue; ]|
KJIACCOB/TPYIII, a HKTaHT;
TaKKEMOATBEPKAAIOUMXI € HETHYECKYIOB3aMMOCBA3bMEKIYHUMU. | BIIP;
ITpou3BOAUTE BBIYUCIICHHUS 110 yPABHEHUSIM XHMHYECKUX
peaxuuii; IITaHUPOBATH U OCYIIECTBIIATh HA MPAKTHKE XHUMHYECKHE
9KCIEPHMEHTHI, IIPOBOAUTE HAOIIIOJCHNS, e]aTh BBIBOJBI [0 Pe3yJIbTaTaM
skcriepumenTa;Ciie1oBaThIpaBuIaMOe301acHOi padoTHIBIa60PATOPUHIIPHUCIIO
JIb30BAaHUUXHMHYECKORIOCY IBINOOOPYNOBAH NS,
Hroronopasuery 30
Paznen3.MepuoanyeckuiizakonnIlepuoauyueckasicucremaxumnyecknxiiemMentos/l.M.Menneneesa.Ctpoenuearo
MOB.XHMHYecKasIcBA3b. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIEPEAKIIHH
3.1. | Mepuoanveckuii 3aK0H 7 0 27.03.2025 | PackpbIBaThCMBICIIIEPHOJHYECKOT03aKOHA; Yerubiit https://resh.edu.ru/subject/29/
ullepnoanyeckas cucrema 25.04.2025 | IToHuMAaTh CyIIECTBOBAHUE MTEPHOANYCCKON 3aBUCIMOCTH CBOWCTB onpoc;ITucemen
xumuyecknxdiementos/[.M.Menjenee XUMHYECKUXIEMEHTOB (M3MEHEHHE PaIMyCOB aTOMOB U HBIHKOHTPOJIB; T
Ba. JIEKTPOOTPHLATEIBHOCTH) U HXCOSJUHEHUHN OT TOJOKCHHS B IEPHOMYECKO ecruposanue;Jlu
CTpoennearoma CHCTEME M CTPOCHHUS ktaHT;CaMOooIeH
aToMa; Y CTaHaBJIMBATHCBA3BMEK Y T0I0KEHHEMDIEMEHTaBIIEpUOJHIeCcKoicncTeMe | Ka
HCTPOEHHUEM ero aToMa (COCTaB M 3apsj siapa, oblee YUCIIO MISKTPOHOB CHCIIOJIB30BaHUE
UpacrpeaeIeHHenXONIEKTPOHHBIMCIIOSNM); M
TIporno3upoBarbxapakTepu3MeHEHUICBOHCTBIIEMEHTOBUNXCOeAMHEH i TTorpynna | «OneHo4Horo
munepuogamIlepuonnyeckoiicucTemMsl; JIUCTA;
XapakTepu30BaTbXUMHUECKHEIIEMEHThINIEPBLIXTPEXIEPHOI0B,Kaus, Kanpuusanoux | BIIP;
nonoxenutoBllepuonnueckoiicucreme[.M1.Menieneena;
Hcrnonb30BaTbIPUBBINTOIHEHHN ydeOHBIX3aIaHUHTEKCTIy4eOH KA, CIIPaBOYHbIEMAT
epuaisl (Ilepuoanueckyro cucreMy XuMu4eckux snemenToB /1. I.Meneneesa,
TaOJIUIy PACTBOPHUMOCTH KHCJIOT, OCHOBAHHIA U cojleil B
BO/IC, JIEKTPOXUMHUYECCKHUUPSITHAIPSKCHU M ETAIIOB);
3.2 | Xumnveckasi cBsi3b. OKHCJIHTEIbHO- 8 1 26.04.2025 | PackpbiBaTh CMBICI H3y4aeMbIX Yerubiit https://resh.edu.ru/subject/29/
BOCCTAHOBHMTEJbHbIEpeaKIHMu 31.06.2025 | mousTuit;OnpenensiThBUIXUMHUIECKONCBA3UBCOCTNHE omnpoc;ITucsmen
HUH, HBIHKOHTPOJIb; K
OnpeaensaTbCTeNeHbOKHCICHHAXUMUYECKOT0/IeMEHTano(GopMy I1eerocoe IMHeHUsl; | OHTPONIbHAsIpabo
OmnpeesaThaIeMeHT (BEIECTBO)—OKHCIUTEIbUIIEMEHT(BEIECTBO)— ta;TecTtupoBanu
BOCCTaHOBHTEIIb; e;CamoolieHka
OOGBSICHATH CYIHOCTh MPOL[ECCOB OKHCICHHUS 1 CHCIIOJIB30BaHHE
BoccTaHOBICHNUS;COCTABIATEIICKTPOHHBIN0AaIaHCCYY€TOMYNCIA0T AAHHBIXU M
MPUHSATHIXYJIEKTPOHOB; «OneHo4HOro
CoCTaBIAThYPaBHEHUCOKUCIUTEIbHO-BOCCTAHOBUTEIIbHON PEAKIINH; JTHCTAN,
HWroronopaszeny: 15
PesepBHOEBpEMst 3
OBIIEEKOJINYECTBOYACOBIIOIIPOI'P 68 4

AMME




TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
Ne | HaumenoBanue | KosimuecTBo 4acoB Hara Buapbl gesiTebHOCTH Buapl, DuiekTpoHHbIE (U] POBLIE)
n/ | pa3sgesioB M TeM | BCEr | KOHTPOJbH | MPAKTHYECK | M3YYEeHH hopmbl 00pa3oBaTelIbHbIE PecypChbl
I | mporpamMmslI 0 ble padoThl | Me padoThI st KOHTP0JIsl
Pa3gen 1. BemecTBo 1 XMMH4YeCKHe peaKIuH
1.1 | TIloBTrOpenue u 2 0 0 02.09.20 | XapaxrepuzoBath xumuueckue | [lucemenn | bubamorexa [JOK
yriryonenue 24 9JIEMEHTHI MEPBBIX TPEX BN https://m.edsoo.ru/7f41a636
3HaHUH 06.09.20 | nepuonoB, KaJUs U KaJbIIUs KOHTPOJIb https://urok.1c.ru/https://www.imumk.ru/http
OCHOBHBIX 24 MOHX s://mob-edu.com/
paszenoB Kypca nonoxenuto B [lepnoanueckoii https://foxford.ru/
8 Kiacca cucreme JI. 1. Menzeneena; https://www/yaklass.ru/

KnaccuguimpoBats 1 Ha3bIBaTh
HEOpraHMYEeCKHe BeliecTBa
U3Y4YCHHBIX KJIACCOB;
OnuceIBaTh O0IIME XUMHIECKHE
CBOICTBA BEILECTB Pa3INYHBIX
KJ1aCCOB, NMOATBEPkKAATH
CBOlCTBanIpuMepamMmu
MOJIEKYJISIPHBIX YpaBHEHUH
XUMUYECKHUX PEaKLMM;
OmnpenensiTe BUI XUMHYIECKON
CBSI3U U THUI KPUCTAJUINYECKOMN
PELIETKY BELLECTBA;
IIporro3upoBaTh CBOWCTBA
BEILIECTB B 3aBUCUMOCTH OT UX
CTPOCHUS,

BricTpanBath pa3BEpHYTHIE
MIICBMEHHBIE U YCTHBIE OTBETHI
C Onopoi Ha HHPOPMALIHIO U3
yueOHHKa U CIIPaBOYHBIX
MaTepHasoB, TPaMOTHO
WCIIONb30BATh N3yIEHHBIN
MOHSITUMHBIN anmapaT Kypca
xuMun;, Vcrons30BaTh mpu
BBINTOJTHEHUHN YIEOHBIX 3aJaHNi
U B TIporecce
HCCIIEN0BATEIBCKON

https://globallab.org./ru/

https://uchi.ru/
https://resh.edu.ru/
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JIeSITeIbHOCTH HAy4HO-
HOMYJISIPHYIO TUTEPATYPY
XUMHYECKOTO COAEPIKAHUS,
CIPaBOYHBIC MATEPHAIHI,
pecypcel MHTEpHETa

1.2

OCHOBHEIE
3aKOHOMEPHOCTHU
XUMHYECKHUX
peakuui

09.09.20
24
23.09.20
24

PackpbIBaTh CMBICI U3ydaeMbIX
TIOHSITHI U IPUMEHSATH OTH
TIOHSITHS TIPY OTNIHCAaHUN
CBOJCTB BEIIECTBH UX
MpeBpaIleHUI;
Knaccudunmposarsb
XMUMHUYECKHE PeaKiny Mo
Pa3IMYHBIM MTPU3HAKAM;
YcraHaBIMBaTh 3aBUCHMOCTD
CKOpPOCTH XUMHUYECKON PEeaKIIUH
OT pa3IM4HBIX (PaKTOPOB;
[Tporuo3upoBaTh BO3SMOXKHOCTH
MPOTCKaHUA XUMHUYCCKUX
MIpEeBpAIEHUA B pa3TUIHBIX
ycnoBusx; OnpenensiTs
OKHUCJIUTENb U BOCCTAHOBUTEIh
B OBP; CocTtaBisath
3JIEKTPOHHBIN OaJaHC peaKkLuH;
ITpou3BOaUTE BEIYUCIICHUS TIO
XMMUYECKUM ypPaBHEHUSIM;
BeicTpanBath pa3BEpHyThIE
MICBbMEHHBIE U YCTHBIE OTBETHI
¢ ornopoii Ha UH(QOPMALIUIO U3
yueOHHKa U CIIPaBOYHBIX
MaTepHasoB, TPaMOTHO
UCIIOIIb30BaTh N3yICHHBII
MOHSTUMHBIN anmnapar Kypca
xuMuy; Mcnone3oBats npu
BBIIIOJTHEHUHN YUEOHBIX 3aJaHni
U B TIporiecce
HUCCIIEN0BATEIBCKON
JeATebHOCTHHAYIHO-
MOMYJISIPHYIO JINTEPATYPY
XMMHYECKOTO COJCPKaHM,
CIpaBOYHBIC MATEPHAIIBI,
pecypcsl MHTEpHETa

ITuceMmenu
BIA
KOHTPOJIb

bubaunoreka [JOK
https://m.edsoo.ru/7f41a636
https://urok.1c.ru/https://www.imumk.ru/http
s://mob-edu.com/https://foxford.ru/
https://www/yaklass.ru/
https://globallab.org./ru/

https://uchi.ru/
https://resh.edu.ru/
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1.3

DJeKTpoIuTHIEC
Kast
JUCCOLIAALIMS.
Xumuueckue
peaxiyu B
pacTBopax

27.09.20
24
25.10.20
24

PackpbIBaTh CMBICT M3y4aeMBIX
TIOHSITHH, a TAK)KE CMBICIT
TEOPUH ANEKTPOIUTHIECKOI
JIICCOIMAITIHN;

OOBSICHAITH TPUYMHEI
3JIEKTPOIIPOBOAHOCTH BOJTHBIX
pacTBOpOB;

CocTaBiiTh ypaBHEHUS
JIICCOLMAIIN KUCIIOT, LIeIoueH
U COJICH, TOJHEIC U
COKpalEHHbIE
VOHHBICYPaBHEHHUS XUMUUECKUX
peakiuii HOHHOTO OOMEHa,
[TnaHMpOBaTh M OCYIIECTBIISATH
Ha MPaKTHKEe XUMHYECKUE
OKCIICPUMEHTHI, IIPOBOAUTH
HaOJIIOICHNs, 1€JIaTh BHIBOJIBI
IO pe3yNbTaTaM 3KCIEPHMEHT;
CrnenoBath mpaBUIaM
6e3omacHoi paboTHI B
nabopaTopuu pu
UCIIOIb30BaHUU XMMUYECKOMN
HOCYZBI

u obopynosanust; [Ipon3BoanuTs
BBIYHCIIEHHS TI0 XUMUYIECKUM
ypaBHEHMsIM; BricTpauBath
pa3BEPHYTHIE MMCHMEHHbIE U
YCTHBIE OTBETHI C OIIOPOM Ha
uHpopmanuo u3 yueOHnKa

U CIIPAaBOYHBIX MaTEpPHAJIOB,
TPaMOTHO HCIIONb30BaTh
M3Y4YEHHBII MOHATHUIHBIN
anmapar Kypca XHUMHH;
Hcnonp3oBath npu
BBINIOJTHEHUHN YIEOHBIX 3aJaHni
U B TIporiecce
HUCCIIEN0BATEIBCKON
JeATENFHOCTH HAyqHO-
MOMYJISIPHYIO JINTEPATYPY
XMMHYECKOTO COJCPKaHM,
CIpaBOYHBIC MAaTEPHAIIBI,

ITnceMenn
BIA
KOHTPOJIb

Bubaunoreka [JOK

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

https://urok.1c.ru/https://www.imumk.ru/http

s://mob-edu.com/https://foxford.ru/

https://www/yaklass.ru/
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pecypcel HTEpHETA

Hroro no pazneny

14

Pazgen 2. HemeTaliIbl M MX coeTHHEHUST

2.1

O6mias
XapaKTepUCTUKA
XUMHYECKHUX
3JIEMEHTOB
VIIA-rpynmsr.
T"amorensr

5

0

28.10.20
24
11.11.20
24

OOBsICHATH 001IHe
3aKOHOMEPHOCTH B U3MEHEHUH
CBOICTB HEMETAIJIOB M UX
COEIMHEHUI B TIpeJiesiax MajbIX
MIEPHOJIOB U TJIABHBIX OATPYIIT
[Mepronuueckoii cucremMbl
XMUMHYECKHX JJIEMEHTOB C
Y4€TOM CTPOEHHUS UX aTOMOB;
XapakTepr3oBath (HU3HYECKUEC
Y XUMHYECKUE CBOMCTBA
MPOCTHIX BEIIECTB raJIOT€HOB
(Ha mpuMepe XJopa) U CIOKHBIX
BEIIECTB (XJIOPOBOAOPOA,
XJIOpUJIa HATPHUS), CHOCOOBI HX
MOJIy4CHHUs, IPUMEHEHNE U
3Ha4YEHHE B IPUPOJIE U )KU3HU
yenoBeka;OnpenensiTb
raJoreHu-uOHBI B pacTBOPE;
[InanupoBaTh U OCYIIECTBIATH
Ha MPAaKTHKE XUMHUYECKUE
9KCIEPUMEHTHI, IPOBOAUTH
HaOJI0ICHNS, 1eJIaTh BBIBOJIBI
TI0 pe3ybTaTaM 3KCIEPHMEHTa;
CrnenoBath mpaBUiIaM
6e3omacHoi paboTH B
nmabopaTopuu mpu
WCIIOIb30BaHUN XUMUYECKON
TOCYIBI ¥ 00OPYIOBAHHUS;
BricTpanBath pa3BEpHYTHIE
MICBMEHHBIC U YCTHBIE OTBETHI
C Onopo¥ Ha HHPOPMALIHIO U3
yueOHHKa U CIIPABOYHBIX
MaTepHasoB, TPaMOTHO
WCIIOIb30BATh N3yICHHBII
MOHSITUMHBIN annapaT Kypca

ITuceMmenu
BIA
KOHTPOJIb

Bbubaunoreka [JOK
https://m.edsoo.ru/7f41a636
https://urok.1c.ru/https://www.imumk.ru/http
s://mob-edu.com/https://foxford.ru/
https://www/yaklass.ru/
https://globallab.org./ru/

https://uchi.ru/
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xumuy; Mcrons3oBaTs mpu
BBITTOJTHEHUN YIEOHBIX 3aJaHUi
U B IIpoLiecce
UCCIIEN0BATENbCKON
JIeSITeIbHOCTH Hay4HO-
MOMYJISIPHYIO TUTEPATYPY
XUMHYECKOTO COAEPIKAHMS,
CIPaBOYHBIC MATEPHAIHI,
pecypcel MHTEpHETA

2.2

Ob6mias
XapaKTepUCTHKA
XUMUYECKUX
a1eMeHToB VIA-
rpynmsl. Cepa u
e€ COeqUHEHUS

15.11.20
24
09.12.20
24

OOBsICHATH 001IHe
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 371eMeHTOB VIA-
TPYIITBI U UX COEANHEHUH ¢
Y4ETOM CTPOEHHUS HX aTOMO;
XapakTepr3oBath (HU3HYECKUEC
Y XUMHYECKUE CBOMCTBA
MPOCTOT'O BEILIECTBA CEPhI U €€
coelMHeH Ui (cepoBOAOPOa,
OKCHJIOB CEPBI, CEPHOU
KHUCIIOTHI, CYJ1b(aToOB), CIIOCOOBI
UX MOTYy4YeHUs, IPUMEHEHHE U
3HAUCHHUE B IPUPOAE U JKU3HU
yenoBeka; OnpenenaTh Haluuue
cynb(haT-uoOHOB B pacTBOPE;
OOBSACHATH CYITHOCTD
SKOJIOTHUECKUX TpobieM,
CBSI3aHHBIX C TIepepabOTKOMH
COCIMHEHUI CEpBL.;
[TnaHupoBaTh M OCYLIECTBIAT
Ha IPaKTUKEe XUMHUYECKUE
9KCIIEPUMEHTHI, IPOBOAUTD
HaOJIOJIeHs, 1eTaTh BBIBOIbI
10 pe3yJbTaTam
skcnepuMenta.; CiiegoBaTh
mpaBmUiIaM 0e30MacHON paboTHI
B J1a0OpaTOpHUH MIPH
UCIIOJIB30BAaHUM XUMHUYECKOM
nocynsinobopynoBanus; [ Iponss
OZWTH BBIYUCIICHHS 10
XHUMHYECKHM YPaBHCHUSIM;
HWcnonp3oBath npu

ITucemenu
BIA
KOHTPOJIb

Bbubaunoreka [JOK
https://m.edsoo.ru/7f41a636

https://urok.1c.ru/https://www.imumk.ru/http

s://mob-edu.com/https://foxford.ru/
https://www/yaklass.ru/
https://globallab.org./ru/

https://uchi.ru/
https://resh.edu.ru
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BEITIONTHCHUN YICOHBIX 3aTaHUI
TEKCTHI y4eOHNKA, CIIPaBOYHBIC
Mmatepuaisl (Ilepronnaeckyro
CHUCTEMY XUMHUYECKUX
anemenToB JI. . Menpeneena,
TaOJUITY paCTBOPUMOCTH
KHCJIOT, OCHOBAaHHH U COJIEH B
BOJIE, IJICKTPOXUMUICCKHUN PSIIT
HarpsDKeHUH METaIoB);
Hcnone3oBaTh npu
BBITIOJTHCHUY YICOHBIX 3aIaHU
U B TIpoIiecce
HCCIICIOBATEIbCKON
JISSITEIIBHOCTH
Hay4YHO-ITOMYJIIPHYIO
JIUTEPATYPY XUMHUUECKOIO
COJICPKAHUS, CIIPABOYHBIC
MaTepHalibl, PECypChI
WNHurepHera

2.3

Oouas
XapaKTepPUCTHKA
XUMHYECKHX
3neMeHToB VA-
rpynmsl. A30rT,
¢docdop u ux
COCMHEeHUS

13.12.20
24
17.01.20
25

OOBACHATH 00IIIE
3aKOHOMEPHOCTH B U3MEHEHHU
CBOICTB 351eMeHTOB VA-
TPYMIIBI M MX COSIMHEHHUIIC
Y4€TOM CTPOEHHUS UX aTOMOB;
XapakTepr30oBaTh (HU3HUECKUC
U XUMHUYECKHE CBOMCTBA
IPOCTHIX BELIECTB a30Ta
(docdopa u ux coequHEHUN
(ammuaka, coneid aMMOHHUS,
A30THOH KUCIIOTHI, HUTPATOB,
okcuga gocdopa(V) u
(hocthopHON KHUCITOTHI,
thoctaToB), criocoObr UX
HONy4eHHs, IPUMEHEHNE U
3HAYCHHUE B NIPUPOLE H )KU3HU
YeJoBeKa;

OrmpeensiTb HOHBI aMMOHUS U
(hocthaT-HOHEI B pacTBOpE;
OOBSCHATH CYITHOCTD
SKOJIOTHYECKUX TIPOoOIIeM,
CBSI3aHHBIX C HAXOXKJCHHEM

IIucemenn
BIN
KOHTPOJIb

bubanoreka [JOK
https://m.edsoo.ru/7f41a636
https://urok.1c.ru/https://www.imumk.ru/http
s://mob-edu.com/https://foxford.ru/
https://www/yaklass.ru/
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coeMHEeHM azorta u docdopa B
OKpyKarolieil cpene;
[TraHMpOBaTH M OCYIIECTBIISATH
Ha MPaKTHKEe XUMHYECKUE
9KCIIEPUMEHTHI, POBOINUTD
HaOIOIeH S, 1eNIaTh BEIBOJIBI
10 pe3ybTaTaM
JKCIIEPUMEHTA. ;

CnenoBate npaBuUiIaM
Oe3omacHoit paboTHI B
nabopaTopuu mpu
UCIIOIb30BaHUU XMMUYECKON
TIOCY/IbI ¥ 000pYIOBaHNS;
[Tpon3BOAUTH BEIYHCIICHHUS TIO
XUMHUYECKUM YPABHCHUSAM;
Hcnone3oBate mpu
BBITIOJTHEHUH Y4eOHBIX 3aJaHHUIl
TEKCTHl y4eOHHKa, CIIPaBOYHBIE
MaTepHuaibl (IEPHOANIECKYIO
CHCTEMY XMMHUUECKUX
snemenToB [l. 1. Menneneena,
TaOIUIy paCTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJIEH B
BOJIE, DJIEKTPOXUMUYECKUH P
HaTPSHKCHUI METaJIJIOB)

2.4

O6mas
XapaKTEepPUCTUKA
XMMHUYECKUX
aneMeHToB [VA-
TpYMIIBL.
Yrnepon u
KPEMHUH U UX
COCIMHEHNUS

20.01.20
25
25.02.20
25

OOBACHATH 00IIIHE
3aKOHOMEPHOCTH B U3MEHEHUH
cBOMCTB 3NeMeHToB [VA-
TPYIIIbI ¥ UX COCIMHEHUH C
Y4ETOM CTPOEHHUS UX aTOMOB.;
XapakTepr3oBaTh (PHU3UIECKIE
1 XUMHYECKUE CBOMCTBA
MPOCTHIX BEIIECTB YIIIEpoa U
KPEMHHMS U UX COETUHEHUN
(oxcumoB yriepona, yroilbHON
KHCIIOTHI, KapOOHATOB, OKCHA
KpEMHHUS1, KpEMHHEBOM
KHCJIOTBI, CHITUKATOB), CIIOCOOBI
UX TIONTy9eHUsI, IPUMEHEHNE U
3Ha4YEHHE B IPUPOJIE U )KU3HU

IIucemenn
BI
KOHTPOJIb

bubarnoreka [JOK
https://m.edsoo.ru/7f41a636
https://urok.1c.ru/https://www.imumk.ru/http
s://mob-edu.com/https://foxford.ru/
https://wwwi/yaklass.ru/
https://globallab.org./ru/
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yenoBeka; OnpenensiTs
KapOOHAT- ¥ CHIIMKAT-UOHBI B
pactBope; OOBSICHSITH
CYIIIHOCTb AKOJIOTHUECKHUX
mpo0IeM, CBA3aHHBIX C
HaXO0XJICHUEM YIJIEKHCIOro
ra3a B OKpYKarolen cpese;
HnnroctpupoBaTh B3aUMOCBSI3h
HEOpraHMYEeCKUX COeIMHEHHI
yriieposia ¥ OpraHu4ecKux
BEILIECTB,;

[TnaHMpOBaTh M OCYIIECTBIISATH
Ha MMPaKTHKEe XUMHYECKUE
9KCIIEPUMEHTHI, POBOINUTH
HaOJIIOICHNs, 1€JIaTh BHIBOJIBI
IO pe3yNbTaTaM 3KCIePHUMEHTa;
CrnenoBath mpaBUIaM
Oe3onacHoil paboThI B
nabopaTopuu npu
UCIIOIb30BaHUU XMMUYECKOMN
MOCYIBI K 00OPYIOBAHHUS;
Hcnonp3oBate npu
BBINIOJIHEHUU Y4EOHBIX 3aJaHuil
TEKCThl ydeOHMKA, CIIPABOYHBIC
Mmatepuaisl (Ilepronnaeckyro
CHCTEMY XMMHUUECKHUX
snemenToB /1. . Menpeneesa,
TaOIHUITY paCTBOPUMOCTH
KHCJIOT, OCHOBAHHM U COJIEH B
BOJIE, IIEKTPOXUMUIECKUH psit
HaTIPSDKCHUI METAIIJIOB).

Hroro no pazneny

28

Paszgen 3.MeTasliibl M HX COeTUHECHHUS

3.1

OO01e cBOMCTBA
METAJIJIOB

4

0

28.02.20
25
11.03.20
25

PackppIBaTh CMBICT M3y4aeMBIX
MOHSATHI 1 IPAMEHATH 3TH
TIOHSTHS TIPY OMHCAaHUN
CBOMCTB BEIIECTBU UX
npeBpameHnii; OOBICHSITH

ITncemenn
BIA
KOHTPOJIb

bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
https://urok.1c.ru/https://www.imumk.ru/http
s://mob-edu.com/https://foxford.ru/
https://wwwi/yaklass.ru/
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o011re 3aKOHOMEPHOCTH B
M3MEHEHNH CBOWCTB
3JIEMEHTOB-METAJUIOB U UX
COEIMHEHUH C YUETOM CTPOSHHS
MX aTOMOB; XapaKTepH30BaTh
CTPOCHHE METaJLIOB, 00IIHe
(u3nueckre 1 XUMIYECKUE
CBOHMCTBA METAJJIOB;
XapakTepr30BaTh 001IHe
CIOCOOBI ONYYEHHUS] METAJUIOB. ;
CrnenoBate npaBuUiIaM
Oe3omacHoit paboTHI B
nabopaTopuu mpu
UCIIOIb30BaHUU XMMUYECKON
MOCYyIbI U

obopynoBanust; [Ipon3BoauTh
BBIYUCIICHUA 10 XUMHWYCCKUM
YpaBHEHUSAM,

Hcnone3oBate mpu
BBINIOJIHEHUU Y4EOHBIX 3aJaHuil
TEKCThl ydeOHMKA, CIIPAaBOYHBIC
Mmatepuaisl (Ileproanaeckyro
CHCTEMY XMMHUUECKUX
snemenToB [l. 1. Menneneena,
TaOIHUITY paCTBOPUMOCTH
KHCJIOT, OCHOBAHHM U COJIEH B
BOJIE, JIEKTPOXUMUIECKUH psilt
HaTIpsDKCHUI METaIJIOB);
Hcnonp3oBats npu
BBINIOJTHEHUN YUEOHBIX 3aJaHui
U B TIporiecce
HCCIIEN0BATEIBCKON
JeATENbHOCTH HAyqHO-
HOMYJISIPHYIO JINTEPATYPY
XMMHYECKOTO COJEepKaHu,
CIpaBOYHBIC MATEPHAIIBI,
pecypcbl MHTEpHETa

https://globallab.org./ru/

https://uchi.ru/
https://resh.edu.ru

3.2

Baxkneimue
METAJIBI U UX
COEIMHEH NS

14.03.20
25
18.04.20
25

OO0BACHATH 001IIE
3aKOHOMEPHOCTH B U3MEHEHNH
CBOICTB 3JIEMEHTOB-METAIJIOB B
rpynnax M uX COEIUHEHUH ¢

ITncemenn
BIA
KOHTPOJIb

bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
https://urok.1c.ru/https://www.imumk.ru/http
s://mob-edu.com/https://foxford.ru/
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Y4ETOM CTPOCHHS X aTOMOB;
XapakTepu30BaTh (HpU3HUECKUC
U XUMHYECKHE CBOMCTBA
MPOCTHIX BEIECTB METAJUIOB U
ux

COeTMHEHMI (OKCHIOB,
THIIPOKCHUJIOB, COJICH), CIIOCOOBI
UX MONYYCHHS, TPUMEHEHHE U
3HAYCHHE BIPHUPOJIC U KHU3HU
yesoBeka; Pacro3HaBaTh ¢
TIOMOIIBIO KaueCTBEHHBIX
peakiuii MOHBI METaJLIOB
(MarHus, amOMHUHHS, [IHHKA,
kenesa, meau); [tanupoBats u
OCYIIECTBIISITh Ha MPAKTHKE
XUMHUYECKNE DKCIICPUMCHThI,
MIPOBOIUThH HAOTFOACHUS,
JA€JIaTb BBIBOJBI I10 PE3YJIbTaTaM
skcnepumenTa; CienoBaTth
npaBuiiaM 0e30MacHOi PaboThI
B J1a0OpaTOpHH MpU
HCIIOJIb30BAaHUH XHUMHYECKOI
HOCYIbI

U obopyznoBanus; [Ipon3BoauTh
BBIYHCIICHHS 110 XUMHYECKHM
ypaBHeHMsIM; BeicTpanBath
Pa3BEPHYTHIE MUCEMEHHbIE U
YCTHBIE OTBETHI C OIIOPOM Ha
uHpopmanuo u3 yueOHnKa

U CIIPaBOYHBIX MAaTEpPHaNOB,
rpPaMOTHO MCIONB30BATh
M3Y4YEHHBII MOHATHUIHBIN
anmapar Kypca XUMHH.

https://www/yaklass.ru/
https://globallab.org./ru/

https://uchi.ru/
https://resh.edu.ru

Hroro no pazneny

13

Pa3nen 4. Xumus U oKpysKamomas cpeia

4.1

BemectBa u
MaTepHaIbl B
JKM3HH Y€JIOBEKA

9

1

21.04.20
25
31.05.20
25

XapakTepu3oBaThb pojib XUMHUU
B Pa3JIMYHBIX chepax
IEeSITEILHOCTH JIFOACH,
OCHOBHBIC BEIIECTBA 1

ITncemenn
BIA
KOHTPOJIb

bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
https://urok.1c.ru/https://www.imumk.ru/http
s://mob-edu.com/https://foxford.ru/
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https://globallab.org./
https://m.edsoo.ru/7f41a636
https://urok.1c.ru/
https://urok.1c.ru/
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https://mob-edu.com/
https://foxford.ru/

MaTepHalbl, IPIMEHSIEMbIC B
JKI3HHA COBPEMEHHOTO
YeJIoBeKa.;

OOBSICHATD yCIOBHSA
6€e301MacHOro UCTIOIH30BAHMS
BEILECTB 1 XUMHUUECKUX
peakuuii B OBITY.;
AHan3MpoBaTh U KPUTUIECKH
OlIeHMBaTh MH(OpMALIUIO O
BJIMSTHUY TIPOMBIIIIEHHOCTH,
CebCKOT'0 XO35MCTRA,
TpaHCIIOpTa | Ap. Ha COCTOSIHUE
OKpYXKaloIlel Cpeibl;

YMeTh OKa3bIBaTh MEPBYIO
nomMouib Mpu XUMHYCCKUX
OXKorax u OTpaBJ’IeHHS[X;
IIpuHuMate ydactue B
00CyKIeH!H TPo0dIIeM
XUMHUYECKOM U IKOTOrMYECKON
HAaIpaBJICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO
MO3ULIMIO TIO TIpo0ieMe 1
HpeIaratb BO3MOXHBIE ITyTH
€€ penieHusl

https://www/yaklass.ru/
https://globallab.org./ru/

https://uchi.ru/
https://resh.edu.ru

HUroro no pazneny 9
PesepBHOe Bpems 4
OBILEE 68
KOJIMYECTBO

YACOB IIO

I[TPOTPAMME
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ITIOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
~ Kosnnyectso yacos
; T
/i eMa ypoka Beero KonTpoabnbie IIpakTHyeckue HMara uzyqeHus BH/Ib1,OPMBIKOHTpPOIS
padoThI padoThI
IIpenmer xumuu. Posb xumuu B
02.09.2024- N
1 JKU3HH 4YenloBeka. Tena u 1 Yerabiiionpoc
06.09.2024
BewecrBa. ucrpykraxmnoT.b.
5 [NoHsiTHe 0 METOIaX MO3HAHUS B 1 02.09.2024- YcrHblit ompoc;
XUMUH. 06.09.2024 [TrceMeHHBIH KOHTPOITh
3HAKOMCTBO C TIPaBUIAMH
0e301acHOCTH U IIpUéMaMu paboTh
B XUMHYECKOH J1abopaTopuu. 09.09.2024-
3 [IpakTrdeckas padora Ne 1 1 1 13.09.2024 [IpaxTrdeckas paborta
«IIpaBuia paGoTHI B 1a6OPaTOPUH 1 e
IPUEMBI O0PAIIICHHUS C
T1a00paTOPHBIM 000PYIOBAHUEM).
Yucrele BELIECTBA U CMECH. 09.09.2024- VYcrubiit onpoc; [TuceMeHHbIH
4 . 1
CriocoObI pa3ienieHns: cMecei. 13.09.2024 KOHTPOIb




[paktiueckas padora Ne 2

5 «Pa3znenenue cmeceii (Ha mpumepe 16.09.2024- [MpakTuueckas pabora
. 20.09.2024
OYHCTKH MTOBAPEHHOH COMHN).
6 ATOMBI 1 MOTEKYIIbL 16.09.2024- VYerasiit onpoc; ITiuceMeHHbII
20.09.2024 KOHTPOJIIb
7 XUMHUUECKHUE ANEMEHThI. 3HAKU 23.09.2024- Vermsiii onpoc: JlKTanT
(CHMBOJTBI) XUMHUYECKUX DJIEMCHTOB 27.09.2024 ’
8 [TpocThie  CTOKHEIS BelecTBa 23.09.2024- VYcrasii onpoc; [TnceMeHHsIH
27.09.2024 KOHTPOJITb
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 80.10.2024- VeTHBIN ompoc
04.10.2024
3aKOH MOCTOSIHCTBA COCTABA
10 BelecTB. Xumudeckas Gopmyna. 30.10.2024- VYcrasii onpoc; [InceMeHHsIiH
BajeHTHOCTh aTOMOB XUMUYECKHUX 04.10.2024 KOHTPOJITb
3JIEMEHTOB
1 gzzzﬁgigz igj:;ii;f::' 14.10.2024- VYerHsii onpoc; [TnchMeHHbIH
18.10.2024 KOHTPOJIb
Macca
12 MaccoBast 10J11 XHMHYECKOTI0 14.10.2024- Yecrublit orpoc; [TuceMeHHbII
9JIEMEHTA B COCIMHEHUU 18.10.2024 KOHTPOJIb
Konunuecrtso BeniectBa. Moib. 21.10.2024- VYcrubiit onpoc; [TuceMeHHbIN
13
MornsipHast Macca 25.10.2024 KOHTpOIIb
14 duznyeckre 1 XUMUYECKHE 21.10.2024- Vermrit onpoc; TecTuposare
SIBIICHUSI. XMMUYECKast peaKiys 25.10.2024 ’
15 [Ipu3HaKy U yCIOBUSI POTEKAHHUS 28.10.2024- VYcrubiit onpoc; [TucbMeHHbIH
XMUMHUYECKUX PeaKIuii 01.11.2024 KOHTPOIIb
16 3aKoH COXPaHEHHSI MACChl BEIIECTB. 28.10.2024- VYcrubiit onpoc; [TuceMeHHbIH
XUMHUYECKUE ypaBHEHHUS 01.11.2024 KOHTPOIIb
Brrancnenust KonM4ecTBa, Macchl
17 BEILLECTBA 110 ypaBHeHI/I}IN; 04.11.2024- [TuceMmenHbIi KOHTPOIB; TecTupoBanue
. 08.11.2024 ’
XUMHYECKHX PEaKIui
18 Knaccudukarms XuMHUIecKux 04.11.2024- VYcrubiit onpoc; [TuceMeHHbIH
peakuuii (CoeTUHEHHUS, Pa3JIOKECHUS, 08.11.2024 KOHTPOIb




3aMeleHns], 0OMeHa)

M. B. JIoMOHOCOB — y4EHBIii-

11.11.2024-

1 . i
9 SHIIUKJIOIEAUCT O6o6nfeHHe u 15.11.2024 VYeTHBIH onpoc
CHCTEMATH3AIMs 3HAHUH
" K];)HIponLHaﬂ pabora Nel mo Teme 11.11.2024- . ;
«
eIIeCTBA U XUMUYCCKUE 15.11.2024 OHTpOITbHAs paboTa
peaKIum»
o Bozayx —KCMGCB ra3os. CocraB 25 11.2024- y )
BO3yxa. Krcnopon — 3jeMeHT u 29.12.2024 CTHBIi OTIPOC
npoctoe Beriecto. O30H
DdusnyecKre 1 XUMHUIECKUE
CBOMCTBA KHCIOpOAa (peakiiuu 25.11.2024- VYerublit onpoc; [TuceMeHHbIH
22
OKHcJIeHUs, Topenue). [TonsaTue 06 29.12.2024 KOHTPOJITb
OKCHIaX
23 C;6O:o:z Honyqu:H KHCHeOpOia s 02.12.2024- Yerublit onpoc; [TuceMeHHbIH
JI TOPHUHU U IIPOMBIIIIICHHOCTH.
PATOPIH H [P 06.12.2024 KOHTPOTTB
IIpumenenue kuciopona
TemnoBoit 3¢ dextT Xumudeckoi
24 peakuuu, NOHATHE O 02.12.2024- Yecrublit onpoc; [TuceMeHHbII
TEPMOXUMHUYECKOM YPABHEHUH, 06.12.2024 KOHTPOJIb
9K30- U SHIOTEPMHUYECKHX PEaKIUIX
25 ;:’ HHP;BZ (H:(bt: yr(;m; Hol\cd(e):;aHe):. 0 09.12.2024- VCTHBIH onpoc
IpsI3HEHHE BO3/yXa, CII BI €T 13.12.2024 THBIH OIp
NpeOTBpaLIeHHs]
[IpakTryeckas padora Ne 3 mo Teme
11 0 09.12.2024-
26 (loyrerie 1 cobuparve . [Mpaktuyeckas padbora
KHCIIOPOJIa, U3YUEHUE er0 CBOWCTBY. 13.12.2024
OIlb
97 Bomopon — 3nemMeHT u pocToe 16.12.2024- Ycrubiit onpoc; [TucbMeHHbIH
BelecTBO. Haxoxaenue B npupose 20.12.2024 KOHTpOJb;, TecTupoBaHue
)8 S)P:)ilzqe:KHs :X:}zmll_?mnz ere 16.12.2024- VYcrubiit onpoc; [TucbMeHHbIH
BOICTBA B . [lpumenern
Aopona. 1p 20.12.2024 KOHTpOIb; TecTupoBaHue;
BOJIOpPOA.
29 IloHsiTHE O KHCTIOTaX U COMAX 23.12.2024- VYeraslii onpoc; ITicbMeHHBII KOHTPOIb;




27.12.2024

TectupoBanue; BITP

30 CriocoOBI TTOTy4eHHs BOIOPOJIa B 23.12.2024- Yeruslii onpoc; [TncbMeHHbII
naboparopun 27.12.2024 KOHTPOJIb
IT 0 4

" I?Iakmqecxaﬂ paZOTa Ne 4 o Teme 08.01.2025- . ;
«[lomy4eHue u cobupanme ) 10.01.2025 pakTHyeckas paboTa
BOJIOPOJIa, U3yUCHHUE €r0 CBOMCTBY.

32 MornsipHbIi 00BEM ra30B. 3aKOH 08.01.2025- VYcrasii onpoc; [TnceMeHHsIH
ABorazapo 10.01.2025 KoHTpoIb; BIIP;

B N
BIHCICHHA 00LEM, KOTCCTBA 13.01.2025- VYcrasii onpoc; [TnceMeHHsIiH
33 BEILIECTBA ra3a I10 ero U3BECTHOMY
. 17.01.2025 KOHTPOJITb
KOJIMYECTBY BELIECTBA HJIH 00BEMY

34 Borimcacrns 00bEMoB rasos 1o 13.01.2025- VYcraslii onpoc; IIncemeHHsIi
ypaBHeHmo"peaKuHH Ha OCHO]EC 17.01.2025 KOHTPOTE
3aKOHa O6’beMHBIX OTHOLICHWHU I'a30B

35 du3nuecKre U XUMHUYECKHe 20.01.2025- VYcraslii onpoc; IIncemeHHsIi
CBOICTBa BOJIBI 24.01.2025 KOHTpOJb; TectupoBanue; BITP

36 CocraB ocHoBanuii. [Tonsitue 00 20.01.2025- Yecrublit onpoc; [TuceMeHHbII
HHIIMKAaTOpax 24.01.2025 KOHTPOJIb
Bona xak pactBopurens.

37 HaceilieHHbIe 1 HEHACBIIIEHHbIE 27.01.2025- Yecrublit onpoc; [TuceMeHHbII
pactBopbl. MaccoBast nosist 31.01.2025 KOHTpOJb; TecTupoBaHue
BEILIECTBA B PACTBOPE
[pakruueckas padora Ne 5 o Teme
«IIpuroroBneHune pacTBOPOB ¢ 27.01.2025-

38 IT 0
onpeenEHHON MacCOBOM AoMei 31.01.2025 paxtiiccias pabora
PacTBOPEHHOIO BELLIECTBAY.

39 Konrponbhas pabora Ne2 1o teme 03.02.2025- KoHTPoLHas pabora

HTPOJIbHAS T
«Kucnopoa. Bogopon. Bonay 07.02.2025 i P

40 Oxcupl: cocTaB, Kiaccuukanmsi, 03.02.2025- VYcrubiit onpoc; [TuceMeHHbIN
HOMEHKJIATypa 07.02.2025 KOHTpOIb; BITP

a1 HOCH};%HHG I/(I):H;VIH%CKHG cporcTea 10.02.2025- VYcrubiit onpoc; [TuceMeHHbIH
KHCTIOTHBIX, OCHOBHBIX 1 14.02.2025 KOHTpOIb; BITP

aM(pOTEpHBIX OKCHIOB




OcHoBaHus: CcoCTas,

10.02.2025-

VYerasiii onpoc; ITruceMeHHbII

42
KIaccu(uKaIms, HOMEHKIaTypa 14.02.2025 KOHTpoJib; BITP
43 [Tony4yeHne n XuMHUECKHE CBOWCTBA 25.02.2025- VYeraslit onpoc; ITiuceMeHHbII
OCHOBaHUM 28.02.2025 KoHTpoInb; BIIP
m Kucnotsr: cocraB, kKiiaccupukars, 25.02.2025- Yeruslii onpoc; [TncbMeHHbI
HOMEHKJIaTypa 28.02.2025 KoHTpoInb; BITP
45 [Tonmy4yeHue u XuMHYECKHE CBOWCTBA 03.03.2025- VYcrasii onpoc; [TnceMeHHsIH
KHUCIOT 07.03.2025 KoHTpoInb; BITP
46 Sl_?jcnoéi]fT_fg;ne);;{;rf:;?:zzszle 03.03.2025- Ycruslii onpoc; [TinceMeHHbII
. i ’ 07.03.2025 KOHTpOJb; BITP
CBOWCTBA
[TpakTnyeckas pabdora Ne 6.
47 PemieHne 3xciepuMeHTaIbHBIX 11.03.2025- Mparreckas paGora
THY S T
3a1a4 1o TeMe «OCHOBHBIE KJIacChI 14.03.2025 P P
HEOPTraHUYECKUX COCTUHEHHUID».
48 i;:sz:%cx:: C]:I% l;djfﬂy 11.03.2025- Yecrublit onpoc; [TuceMeHHbII
M Hv pramueciux 14.03.2025 KOHTpOIb; BITP
COEeJMHEHUH
49 O00011IeHHE U CUCTEMATU3ALIU 17.03.2025- Yecrublit orpoc; [TuceMeHHbIH
3HaAHUN 21.03.2025 KOHTpOIb; BITP
K Oora Ne3
50 "(;)Z}Tlgggziain};icif ’ o 17.03.2025- KonTposbHast paGora
21.03.2025 P P
HEOPTraHWYEeCKUX COSAMHEHHUH
Tlepaeie nombiTki iacenuKai 24.03.2025- VYcrubiit onpoc; [TucbMeHHbIN
51 XMMHUYECKHX JIeMeHTOB. [loHsaTHE O
28.03.2025 KOHTPOIIb
TPYNIAax CXOIHBIX JIEMEHTOB
Ilepnoauueckuii 3akoH U
59 [Nepuoanyeckas cucrema 24.03.2025- Ycrubiit onpoc; [TuceMeHHbIN
XUMHUYecKuX snementoB JI. U. 28.03.2025 KOHTpOIb; BITP
MenneneeBa
53 eno o 31.03.2025- Ycrubit onpoc; [TucbMeHHbIH
PHOZEL, TPYIHEL, TOATPYHIEL 04.04.2025 KOHTpOIb; BITP
54 Crpoenue atoMoB. COCTaB aTOMHBIX 31.03.2025- VYcrubiit onpoc; [TucbMeHHbIH




sinep. M3oromnbl

04.04.2025

KOHTPOJIb;

CTpocHHE 3IEKTPOHHBIX 000I09EK

14.04.2025-

VYersiii onpoc; ITruceMeHHbII

55 aTOMOB 311eMeHTOB [leprnoauyeckoit
crcrems J1. 1A, MeHz[eJP;eeBa 18.04.2025 KOHTpOIb; TecTupoBaHue
XapakTepuCcTHKa XUMHIECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKEHHIO B 14.04.2025- VYerasiit onpoc; ITruceMeHHbII
ITepnognueckoit cucreme . 1. 18.04.2025 KOHTpoJib; TecTupoBanue
MenneneeBa
3uauenue [leprnoanueckoro 3aKoHa
JUTSl pa3BUTHS HAYKU U MPaKTUKA. 1. 21.04.2025- VYernbiit onpoc; [TuceMeHHbIiH
57 o
W. MenzeneeB — y4€HbIi, egaror 25.04.2025 KOHTpPOJIb
Y TpaK1aHUH
58 DIEeKTPOOTPUIIATENILHOCTh aTOMOB 21.04.2025- Yerublit onpoc; [TuceMeHHbIi
XUMUYECKHUX DJIEMEHTOB 25.04.2025 KOHTPOJITb
59 VlOHHAS XHMIHECKas CBAZE 28.04.2025- VYcrasii onpoc; [InceMeHHsIiH
02.05.2025 KOHTpPOJb; TecTupoBaHue
60 KoBasneHnTHas nossipHasi XUMUUECKast 28.04.2025- Yecrublit onpoc; [TuceMeHHbII
CBSI3b 02.05.2025 KOHTpOJb; TecTupoBaHue
61 KoBanenTtHast HenossipHas 05.04.2025- Yecrublit orpoc; [TuceMeHHbII
XHMHYECKas CBSI3b 09.05.2025 KOHTpOJb; TecTupoBaHue
62 CremeHE OKHCICHI 05.04.2025- VYcrubiit onpoc; [TucbMeHHbIN
09.05.2025 KOHTpOIIb
63 OKHCIUTENTbHO-BOCCTAHOBUTEIBHBIC 12.05.2025- VYcrubiit onpoc; [TuceMeHHbIN
peakuun 16.05.2025 KOHTpOJb; TecTupoBaHue
64 OKICIHTIH H BOCCTAHOBHTEN 12.05.2025- VYcrubiit onpoc; [TuceMeHHbIN
16.05.2025 KOHTpOIb; BITP
Konrponsras pabora Ne4 o teme
65 «CTpIC:eHI/IC aT(I))Ma. XuMugeckas 19.05.2025- KonTponsnas pabora
23.05.2025
CBSI3b)
PesepBHBIit ypok. O000OLICHHE 1 19.05.2025- N
66 CI/ICTI;MaTme[m 3HAHUN 23.05.2025 YCTHBIH onpoc;
PesepBHBIit ypok. O000LIeHHE H 26.05.2025- .
67 CI/ICTI;MaTme[m 3HAHUN 30.05.2025 it onpoc;




PeseprHsIil ypok. O000mIEeHNE U 26.05.2025- N )
68 CHUCTEMAaTH3aLMs 3HAHMMA ! 30.05.2025 Yerpii onpoc;
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOI'PAMME




9 KJIACC

Kosmn4ecTBo yacoB
Jdara
Ne n/m Tema ypoka KonTpoJabhsbie IIpakTyeckue
Bcero H3y4eHHusd
padoThI padoThI
1 [ToBTOpenue u yriryOneHune 3HaHUH OCHOBHBIX 1 02.09.2024- VY cTHBIH ompoc;
paszienoB Kypca 8§ Kiacca 06.09.2024 [TuceMeHHBIH KOHTPOIb
y T .
[ToBTOpenue u yriryOneHne 3HaHU OCHOBHBIX 02.09.2024- CTHbI onpi) ©
2 1 [MucbMeHHBIIT KOHTPOITb,
pa3nenoB Kypca 8 kiacca 06.09.2024
TectupoBanue
3 OKHCITUTENTHHO-BOCCTAHOBUTEIILHBIC PEAKIUU 1 09.09.2024- Yerutii onpoc;
e " peaktt 13.09.2024 [TucbMeHHBIN KOHTPOIB
09.09.2024- VeThblii onpoc;
4 TemnoBbie 3PPEKTH XUMUYECKUX PEAKIHH 1 13' 09' 2024 ITUCEMEHHBIN KOHTPOITh
Y cTHBIH ompoc;
5 CKOPOCTh XUMHYECKUX PEAKIIMH 1 16.09.2024- Tucmentbiii KOHTpOT®,
P P ' 20.09.2024 | BIp
[pakrrueckas padora Nel. M3zydyenue BiusiHus 16.09.2024 [Mpaktuyeckas padora
6 y.(.IJIOBI/II‘/'I NPOBEIEHUS XUMUYECKOM PEAKIIMK Ha 1 1 5 O: 0 9: 2024
€& CKOpOCTh
7 Oo0parumeble peakiuu. [ToHsITHE 0 XMMUYECKOM 1 23.09.2024- YeTHEId OHP?C;
paBHOBeCHH 27.09.2024 TTuChMEHHbIH KOHTPOTh
8 CyIIHOCTB MPOIIECca IEKTPOXUMHUYECKOM 1 23.09.2024- YeTHEId OHp?C;
P — 97.09.2024 [TucpMeHHBII KOHTPOIb
30.10.2024- VYT o1pOc;
9 Jlucconuanus KUCIoT, OCHOBaHUM, comeit 1 0 4' 1 0' 2024 THCEMEHHBII KOHTPOJIb
0 CuuibHble U c1abbie nekTponuthl. CTeneHb 30.10.2024- Y OTHBN OHp?C;
1 - 1 04.10.2024 [TucpMeHHBII KOHTPOITb
11 Peaxumn nonHoro oomena 1 14.10.2024- VYerHslil onpoc;




18.10.2024

ITuceMeHHBIN KOHTPOIIb

12 IMonsiTHe 0 ruapoIU3e conei 14.10.2024- Yerubiit opoc;
P 18.10.2024 ITuceMeHHBIN KOHTPOIb
[Ipaktiueckas padora Ne2 Pemenue ) 21.10.2024-
13 9KCIIEPUMEHTAJIBHBIX 3a/1a4 1o Teme «CBo#cTBa 95 10,2024 [MpakTuueckas pabora
KHCITOT, OCHOBAHHM, COJIEH KaK 3JIEKTPOIUTOBY "
KontpomnsHas padora Nel «BermectBo u 21.10.2024-
14 K
XUMUYECKHUE PEaKIIUN» 25.10.2024 OHTpOIIbHAs pabora
5 o 28.10.2024- ;CTH"I“ Onpocs
111as1 XapaKTePUCTHKA TAIOr€HOB 01.11.2024 HChMEHHBIH
KOHTPOITb,
28.10.2024- YcTHbIN 01poc;
1 X ’
® 1op 01.11.2024 [TucbMeHHBIN KOHTPOIB
YcTHBIH ompoc;
17 X ) . 04.11.2024- [TuceMeHHbIH
JIOPOBOJOPO: CBOMCTBA M OMY4CHHUE 08.11.2024 KOHTPOTD:
TectupoBaHue
18 ConsiHas KUCJIOTa, XUMHYECKHE CBOMCTBA, 04.11.2024- YcrHblit onpoc;
MOJTy4eHHe, TPUMEHEHHE. 08.11.2024 [TrcbMeHHBIH KOHTPOITb
19 HpaKTI/I:IeCKaH padora Ne 3 o TGMC v«HonyquHe 11.11.2024- MpaxTieckas paGora
COJISTHOM KHCJIOTBI, U3y4eHHE €€ CBOMCTBY. 15.11.2024
20 XapakrepucTrka Kuciopona u cepbl. CBOWCTBa U 11.11.2024- YcrHblit onpoc;
MIPUMEHHUE CEePBI 15.11.2024 [TuceMeHHBIH KOHTPOITh
25.11.2024- VYcrHbli onpoc;
21 C C ’
epoBOOpOI, CyTb e 29.12.2024 ITHCEMEHHBIH KOHTPOJIb
YcrHBll onpoc;
g | o Commem e,
’ 29.12.2024 KOHTPOJIb;
NpUMEHEHHE
TectupoBaHue
Oxcwupet cepol (VI). Ceprast kucnora. YeTHI ompoc;
93 XUMHUYECKUE PeaKIiH, JIeKAI1E B OCHOBE 02.12.2024- ITuceMeHnHbIH
MIPOMBIIIICHHOTO CII0C00a MOTy4eHUsT CEPHOU 06.12.2024 KOHTPOJIb;
KUCJIOTBL. XUMHYECKOE 3arps3HEHIE TectupoBanue




OKpYKarollen cpelibl COEAMHEHUSIMHU CEPbI

Brruncnenne MaccoBoil oMM BBIXOJa MPOAYKTa 02.12.2024- VYerHslil onpoc;
24 N
peaxiuu 06.12.2024 [TuceMeHHBIN KOHTPOB
”s [pakriueckas padora Ne 4 Pemenne . 09.12.2024- . ;
9KCIIEPUMEHTAJIBHBIX 3a/1a4 1o Teme «Kucmopon 13122024 pakTiyeckas pabora
U cepay.
’ 26maﬂ ;()ap':leTepHcha 37IEMEHTOB V A-TpyMIIBbL. 09.12.2024- Vermbiii onpoc
30T H QOcqop, paCHpOCTpaHeI{He B TIpHpOZe, 13.12.2024 ITuceMeHHBIN KOHTPOIB
(bu3HUecKre U XUMUUYECKHE CBOWCTBA
97 AMMHUaK, ero Gpuznveckue 1 XUMHUIECKHE 16.12.2024- VY cTHBIH ompoc;
CBOICTBA, MOJIy4eHHE U PUMEHEHUE 20.12.2024 [TuceMeHHBIH KOHTPOIb
28 [MTpakTnyeckas pabora Ne 5 130 teme «Ilomyuenue 16.12.2024- Ipaxiueckas pabora
aMMHaKa, U3y4eHHe ero CBOUCTBY. 20.12.2024
29 c 23.12.2024- YcTHbIN 0onpoc;
OTH ANMMOHIA 27.12.2024 [TucbMeHHBIN KOHTPOJB
A30THas KUCJI0TAa, e€ GPU3MIEeCKHe U XUMUYECKUe 23.12.2024- YcTHBIH ompoc;
30 . N
CBOIiCcTBa 27.12.2024 [TucbMeHHBIH KOHTPOITb
Comnu a30THOH KHCNOTHL. Vcnons3oBaHue
31 HHTI?ZJ)IB " COHCP;;M:IOH“I/I}I; Kaqe::;se 08.01.2025- YcTHBIH ompoc;
MUHCPIBHEIX YROOP HHH; v 10.01.2025 [TuceMeHHBIH KOHTPOITh
3arpsi3HEHNE OKPYXKAIOIIEeH Cpebl
COEZIMHEHUSMH a30Ta
32 (Dc::cq())oz ’ gxgnne((lz)ocg)opa V) tc(boz(bco}:iiﬂ . 08.01.2025- YcrHblit onpoc;
KHCITOTA, QUIHHACCKHE H XHMITICCRHE CBONCTRA, 10.01.2025 ITHCEMEHHBIH KOHTPOJIb
ToJTy4eHHe
u
CIIOJIb30BaHUE (I)OC(l)aT(iB B Ka4ecTBe 13.01.2025- )
33 MUHEpPAaJbHBIX yI00pEeHUi. 3arpsi3HeHue 17 01.2025 VYcrHbIi onpoc
HPHUPOTHOH cpembl hochaTamu R
34 VYriepon, pacnpocTpaHeHHe B IPUPOIE, 13.01.2025- YcrHblit ompoc;
(br3HYecKre U XMMHUYECKHE CBOWCTBA 17.01.2025 [TucpMeHHBII KOHTPOITb
35 Oxcupl yrieposa, ux Gu3ndeckue u 20.01.2025- YcrHbiit ompoc;
XMUMHUYECKHUE CBOWCTBA. 24.01.2025 [TucbMeHHBIH KOHTPOITh
36 Okcup yriepona (IV). Dxonoruveckue 20.01.2025- YcrHbiit ompoc;




POOJIEMEI, CBSI3aHHBIE ¢ OKCHIIOM yritepona (IV) 24.01.2025 [TuceMeHHBIH KOHTPOIb
37 VYroneHas kucnora u e€ conu. Kpyrosopor 27.01.2025- VYerHslil onpoc;
yraepoaa B IPUPOJIE 31.01.2025 [TuceMeHHBIH KOHTPOIb
[Ipaktiueckas padora Ne 6 o Teme "Ilomydenue 97 01.2025-
38 yrIleKucioro rasa. KauecTBeHHas peakiust Ha 3 1' 0 1' 2025 [MpakTryeckas padbora
KapOOHaT-MOH". o
39 [lepBOHauabHBIE MOHATHS 00 OPraHUYECKUX 03.02.2025- VY cTHBIH ompoc;
BEIIECTBAX KaK O COEAMHEHUSAX YIIIepoia. 07.02.2025 [TuceMeHHBIH KOHTPOIb
03.02.2025- VYcTHbIl ompoc;
4 K 7. I ;
0 pevrmii. Oxera kpewsns (IV) 07.02.2025 ITuceMeHHBIN KOHTPOIB
41 Kpemnuesas xucnora u ee conu. CTexio. 10.02.2025- VY cTHBIH ompoc;
IemeHT 14.02.2025 [TucbMeHHBIN KOHTPOJB
42 KonrponbHas pabora Ne2 no Teme «BaxkHelime 10.02.2025- K 6
HEMETAJIBI U UX COSTUHEHUS 14.02.2025 OHTPOTIbHAA paboTa
OOGiiast XapaKTepUCTHKA XUMHUUYECKUX 3JIEMEHTOB
43 — MerajuioB. Merajuinueckas CBsi3b U 25.02.2025- YcrHblit orpoc;
MeTaJUTMueCKasi KpUCTAITMYECKas peléTka. 28.02.2025 [TucbMeHHBIH KOHTPOITb
Du3nUeCKre CBOMCTBA METAIIIOB
XMMUYECKUE CBOKWCTBA METAIJIOB. 25 02.2025- Verpiii onpoc:
44 DIEKTPOXUMHUIECKHUM P HATPSHKEHH I 28' 02' 2025 IvcEMermELL K’OHTPOJIB
METAJIOB R
O6urme ciocoOs! omy4eHus MeTauioB. CIIiaBbl.
45 Bbruncienus mo ypaBHEHUSIM XUMUYECKHX 03.03.2025- YcrHblit onpoc;
PEaKIuii, ecii OJIMH U3 PEareHTOB COJCPIKUT 07.03.2025 [TuceMeHHBIH KOHTPOITh
TpPUMECH
03.03.2025-
46 ITonsiTHE O KOPPO3UHU METAILIOB 07.03.2025 YcrHbli onpoc
11.03.2025- VYcrHbli onpoc;
47 ’
IH{enowbe MeTaTe! 14.03.2025 [TrceMeHHBIH KOHTPOITh
YerHbli onpoc;
48 OKCHIBI ¥ THAPOKCHUJIBI HATPHS M KaJIUst 11.03.2025- HuchmerbIi
14.03.2025 KOHTPOJIb;

TecTupBOBaHUE




VYerHslil onpoc;

IIlenoyno3emMenbHbIE METaUIbl — KabLUN 1 17.03.2025- [TucemeHHbBIM
49 .
MarHui 21.03.2025 KOHTPOIIb;
TectupBOoBaHue
. L 17.03.2025- ;CTHHH orpos
FOMHHHN 91.03.2025 HCHhMEHHBIH
KOHTPOJIB;
VY cTHBIH ompoc;
51 B . 24.03.2025- IInceMeHHbIH
KHEHIIH HHEHUS MUHUSI
e © coeatHe amo 28.03.2025 KOHTPOIb;
TectupBOBaHuE
K B Y cTHBIH ompoc;
- eIne3o. LI‘II/ICHCHI/If[ 10 YPaBHEHUSIM 24.03.2025- TvicEMeRmE
K K
XUMHUYECCKUX p€aKuH, €CJIN OAUH U3 PEarcHTOB 28032025 KOHTPOITE;
JIaH B U30BITKE WJIH COMCPIKUT ITPUMECH.
TectupBoBanue
Y cTHBIH ompoc;
53 CoenuHeHus xenesa. BelunciieHrss MaccoBOi 31.03.2025- IIuceMeHHBbIH
JIOJI BBIXOJIA MTPOJYKTa PEAKIIUH. 04.04.2025 KOHTPOJIb;
TectupBoBaHue
[pakrnueckas padora Ne 7. Pemenue 31.03.2025-
54 SKCHEPUMEHTANBHBIX 3324 110 TeEMe 04.04.2025 [Mpaktuyeckas padora
«BaxHeHIIMe METAIUIBI U HX COSIUHEHH». T
55 Konrponbhas pabora Ne3 o teme «Bakneiime 14.04.2025- KoHThonLHas pabora
METaJUTbl ¥ UX COCIMHEHUS 18.04.2025 HIPOIBHAs paboT
OpraHquCKai[ xumusl. Bemecta u Matepuaisl B 14.04.2025- Vermsit onpoc:
56 TIOBCEAHEBHOMN JKM3HH YeIoBeKa. XHUMHYECKOe N
N 18.04.2025 [TrceMeHHBIH KOHTPOITh
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl.
57 IMpenenbHble (HACBHILEHHBIE) YIIEBOIOPOIBI 21.04.2025- Yetmsiii onpoc;
Pex t YTICBONOPOEL 25.04.2025 ITHCEMEHHBI KOHTPOJIb
s Vracsonopoms, Por e pern 21042005~ | Yermitonpoc
YHICBOLOPOAEL. P 25.04.2025 ITHCEMEHHBIH KOHTPOJIb
SKOJIOTHYECKUX TPoOIeM
59 Homme 28.04.2025- YcrHbiit ompoc;
TTAMEPBL 02.05.2025 ITuceMeHHBIN KOHTPOIb




28.04.2025-

VYerHslil onpoc;

60 [IpousBomHbIe yriaeBoaopoaoB. CIUpPTHI 1 02.05.2025 TTHCEMEHHBII KOHTPOIID
05.04.2025- VYerHslii onpoc;
61 KapOoHoBsie kucnotsl. CioxHble 3¢upHL. Kupsi 1 09.05.2025 1 SV —
05.04.2025- YcTHbli onpoc;
62 TSRO ! 09.05.2025 [TrceMeHHBIH KOHTPOITB
12.05.2025- YeTHbIl onpoc;
63 AMUHOKHCIOTS et . 16.05.2025 [TuceMeHHBIN KOHTPOIB
12.05.2025-
64 Urorosas koHTponbHas paboTta 1 16.05.2025 KonTponbHas pabora
PesepBHblit ypok. O000mIeHNE 1 19.05.2025- N
65 CHCTEMAaTH3aLMs 3HAHUH 1 23.05.2025 YCTHEIH onpoc
66 PesepBHbIii ypok. O6o0IIeHE U 1 19.05.2025- VYcTHBIH onpoc
cucTeMaTH3alys 3HaHUH 23.05.2025
67 PesepBHbIii ypok. O6o01IIeHE U 1 26.05.2025- VYcTHBIH onpoc
cUCTEMATU3anMs 3HAHUI 30.05.2025
68 PesepBHblit ypok. O0001IeHUE 1 1 26.05.2025- YcrHblit orpoc
cUCTEMAaTU3anMs 3HAHUI 30.05.2025
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

8 KIIACC
Xumus. 8 knace/Pymsuruc I'.E., ®enpaman @.1°., AkiponepHoe oobuiectBo «M3maTenscTBo
«IIpocemenuey; 2020

9 KJIACC
Xumus. 8 knace/Pymsuruc I'.E., ®enpaman @.1°., AkiponepHoe obmiectBo «M3maTenscTBo
«IIpocsemenuey; 2020

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

8 KVIACC

I'apa H.H. Xumus: ypoku B 8 kiacce: mocooue st yuutens/ H.H. T'apa. — 2-e u3z., nepepad. —
M.: Ilpoceemenune, 2014.

I'apa H.H. Xumus. 3agaunuk ¢ nomomHukoM. — M: IIpocsemenue, 2014. Xumus noypouHbie
mwiadbl 8 kiacc no yueOnuky Pynutuc I'.E., ®enpaman @.I°.

A. bopoBckux 3aueTHble paboThl 10 XUMUU K yueOHUKY PyasuTtuca « Xumus 8 kiacey. - M.:
WNznarennscTBO «OK3aMen», 2019.

9 KJIACC

l'apa H.H.

20 Xumust: ypoku B 9 Kinacce: mocooue st yauTens/

H.H. I'apa. — 2-e u3n., nepepad. — M: IIpocsemienue, 2014.

XuMHus IOypOYHBIE TUIaHbl 8 Kinace 1o yueOHuky Pymsutuc I'.E, @enpaman O.1.

A. BopoBckux 3aueTHble pabOThI M0 XUMHUH K yueOHUKY Pym3utnca «Xumus 9 kiace» M.
Uz nparennscTBO «OK3aMeH», 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
8 KVIACC

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c
https://urok.1c.ru/
https://www.imumk.ru/
https://mob-edu.com/
https://foxford.ru/
https://www/yaklass.ru/
https://globallab.org./ru/

https://uchi.ru/
https://resh.edu.ru/



https://m.edsoo.ru/7f41837c
https://urok.1c.ru/
https://www.imumk.ru/
https://mob-edu.com/
https://foxford.ru/
https://www/yaklass.ru/
https://globallab.org./

9 KJIACC

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
https://urok.1c.ru/
https://www.imumk.ru/
https://mob-edu.com/
https://foxford.ru/
https://www/yaklass.ru/
https://globallab.org./ru/

https://uchi.ru/
https://resh.edu.ru/

MATEPUAJBHO-TEXHUYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

YYEBHOE OBOPYJIOBAHHUE

[Iepnoanueckas cucrema xumudeckux anemeHToB J1.11. Mennaeneesa.
(IICXD) Psan anekTpoOTpUIIATEIBHOCTH XUMUYECKHUX 3JIEMEHTOB
MuxkponabopaTopus sl XAMUYECKOTO SKCIIEPUMEHTa

HaGop moneneit aToMOB 1151 COCTaBICHUS MOJIEKYIT

TaTuB nabopaTOPHBINA METAIITUYECKHMA

[IITaTuB 1a0OPATOPHBIN MIIACTMACCOBBII

[Tpobupxu

CnupToBKH

Jlep>xarenu it mpoOHPOK

Moienp KpUCTaUIMYECKOW PEIETKH ajamasa
Mojenu XuMU4eCcKIX 3aBOJIOB

Cyxoe roprouee

dapdopopas yaiika

Boponka

XUMUYECKUHN CTaKaH

Habop peaktuBos:
Habop peaktuBoB:
Habop peaktuBoB:
Habop peaktuBoB:
Habop peaktuBoB:
Habop peaktuBoB:
Habop peaktuBoB:
Habop peaktuBoB:
HaGop peakTuBos:
HaGop peakTuBos:
HaGop peakTuBos:

coJIH Cynbdathl

COJIM KapOOHATHI

COJIH XJIOPHJIBI

COJIM HUTPAThI

METaJUIbI

HEMETaJlTbI

TUPOKCHJIBI
HEOPraHMYECKUE KHCIOTHI
OpraHUYEeCKUe KUCIOTHI
MUHEpATbHBIE yI0OpEHUS
OpraHHYEeCcKHe BEUIeCTBa

Komnexkuust «Colpbe 111 XUMAYECKOW MTPOMBILIIIIEHHOCTH
Konnekuust «CtpoeHue ropHbIX TOpOa»

DKkpaHbl POHOBBIE

Tabnuirel Mo HEOPraHNYECKOH XUMUU

Tabnuua no opraHMYECKOl XUMUHU

Tabnuma «PacTBOPUMOCTh OCHOBAHHIA, KUCIIOT, COJED»
Tabnuma «IIpaBuna TexHuku 6€30MaCHOCTH


https://m.edsoo.ru/7f41837c
https://urok.1c.ru/
https://www.imumk.ru/
https://mob-edu.com/
https://foxford.ru/
https://www/yaklass.ru/
https://globallab.org./
https://resh.edu.ru/

BrITsDKHOM IKad
Cron neMOHCTpallMOHHBIN

OBOPYJIOBAHMUE JIUIs1 TPOBEAEHUSA IPAKTUYECKUX PABOT

XUMUYECKHUE PCAKTHUBBI U O60py,[l0BaHI/IC B COOTBCTCTBHUHU C MECTOJUYICCKUMHU YKA3aHUAMUA
ACMOHCTpPAILIMOHHBIM OIIbITaM.



