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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1Mo XMMHK HA YPOBHE OCHOBHOTO 00IIET0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHus Y4eOHOTO IpeaMera
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXumMuu 1a€T TpPEACTAaBICHHE O IeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pPa3BUTHS OOYJalOIUXCS CpPEACTBAMU YYEOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEJMETHOE COJIEp)KaHHe, MPEAyCMaTPUBAET paclpe/ieieHue ero 1o Kjaccam U
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMEbl TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TaAKKe TPEOOBaHHH K pe3yabTaTaM 00ydeHHsI XUMHH
Ha YypPOBHE IeJei W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [Tt (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTaBICHUI O MaTEPUATBHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOpPMUpPYEMbIe XUMHUEH
MIPEJICTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIIECCTB B MIPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpOoOJIEM YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHIECKON O€30MacHOCTH, TTPOOJIEM 3IpaBOOXPAHCHHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsi caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpBl TMYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00yyaromuxcs,
HaBBIKOB ~ MX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJI51/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSAETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHON TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K IpPUpOJE, K 4YelIOBEKY, BHOCUT CBOH BKJAJ B 3KOJOrMYeCKoe oOpa3oBaHHE
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHHUU XMMHUHU O0ECHeuuBaroTCs creuu(puKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS MeJarornyeckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHMsl OPUEHTHPOBAH Ha OCBOEHHE
00y4aroMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX TOHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHU COPMHPOBAHA Ha OCHOBE CHCTEMHOIO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPIaHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 AIIEKTPOITUTUIECKOH TUCCOIMALINN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBIMIONTHAS (DYHKUMU OOBSICHEHUS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyUEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJiaM MO03HaHUs B Hayke. M3ydueHne Xxumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MW3YYEHHBIX YYEOHBIX TMPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUM OCHOB XMMUYECKON HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JeSITEIbHOCTU YelIoBEeKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKu, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEI0BATENbCKON AEATEIbHOCTH, OCBOCHUN IPaBUil 0€301acHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

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

— (hopMupOBaHNE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caMO0OOpPa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEMaTH4ecKoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  NEATENBHOCTH,  HAy4dHbIM  METOJaM  IIO3HaHMS,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHII), UMEIOLINX YHUBEPCAIbHOE 3HaUeHUE JJISl Pa3JIMUHBIX BUJIOB JESTEIBHOCTH;

— (hopmupoBanue obmell PyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATBH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
OMBIT, TOJYyYEHHbIE MPH H3YYEHUM XHUMHH, MPUMEHATh MX IpPH pElIeHUH MpodieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopmupoBaHue y 00y4aroUMXCsl TyMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUS [ICHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€7eCO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHS CBOETO 3JI0POBBbS U OKPYKAIOIIEH MPUPOTHOU
Cpenpl;



—pa3BUTHE MOTUBALIUU K 00YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHUS OOILEYEIIOBEYCCKUX ILIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BEIOOpY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

OOriee 4nCIIO 4acoB, OTBEACHHBIX Ul U3YyYCHUS XMMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanwus, coctaBiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).

COJEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHavaibHbIE XUMHYECKHE MOHSITHS

[Ipenmer xumuu. Ponb XUMUM B KHW3HU YE€IOBEKA. XHWMHUS B CUCTEME HayK. Teima u
BemiecTBa. PU3MYECKHE CBOMCTBA BeEIIECTB. ArperatHoe coctosiHue BemectB. [loHsTue o
METOJIaX MO3HaHUs B XuMuH. UucTeie BemecTBa u cMecu. CriocoObl pa3iesieHus CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XHMHUYECKHX DJIEMEHTOB.
[IpocTeie U coXKHBIE BeeCTBA. ATOMHO-MOJIEKYIISIPHOE YUICHHE.

Xumndeckasi ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENbHAS MOJIEKYJIsIpHast
Macca. MaccoBasi 40151 XMMUYECKOI0 3I€MEHTa B COCJMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMHUUECKHX COCTMHEHUH.

®uU3NYECKMEe U XUMUYECKUE SBJICHUA. XUMHUYECKash peakius M €€ NpU3HAKU. 3aKOH
COXPaHEHHUs MacChl BEIIEeCTB. XUMHUUeckue ypaBHeHUs. Kiaccupukanys XUMHUUYECKUX peaKIHii
(coenuHeHws, pa3IoKeHUS, 3aMeIeHUs, OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYIOH, mpaBmiaMu paboThl B jJabopaTopuu U mpuéMamu
oOpaiienus ¢ nabopaTopHbIM OOOpyIOBaHMEM, HM3YYEHHE U ONUCaHUE (U3NYECKUX CBOICTB
00pa3110B HEOPraHUYECKHUX BEIIECTB, HaOMoieHue pu3nyecKux (IIaBlIeHruEe BOCKA, TassHUE JIbJIa,
pacThpaHue caxapa B CTYIKE, KATIEHUE U KOHJEHCAIMs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MIPOKAJIMBAHUE MEIHOM MPOBOJIOKHU, B3aUMOJICHCTBUE MeJla C KUCIOTOM) sSBIIeHU, HaOt0IeHHE
U ONHCAaHME TMPU3HAKOB TMPOTEKAHMSI XUMHUYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, pasyokeHue ruapokcuaa meau (1) mpu
HarpeBaHUHU, B3auMOJCcTBHE jkene3a ¢ pacTBopoMm conu Mmemau (), usydenwe crnoco6GoB
paszeneHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTPOBAaHHUE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadusi, MpOBeIEHWE OUYUCTKA TMOBAPEHHOM COJHM, HaONIOJIECHUE U OIMHCAaHUE
pE3yNbTAaTOB TMPOBEACHUS OIBITA, HIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMs] MacChl, CO3JaHHe
Mozenel MOJIeKy I (IapOCTEPIKHEBBIX).

Bakneiiiue npeacTaBuTe I HEOPraHUYeCKHX BellecTB

Bo3agyx — cmech razos. CocrtaB Bozayxa. Kuciaopoa — 3J€MEHT M MPOCTOE BEIIECTBO.
HaxoxpaeHnue kuciaopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakiuu TOPEHHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHS KHUCIOpoJga B Jaboparopud U
MpoMBIIIIeHHOCTH. KpyroBopoT kucrnopoaa B mpupoje. O30H — aioTpomHas MoaudUKaius
KHCTIOPO/Ia.

TemmoBoit >¢hdekT XUMHUECKONW peaknu, TEPMOXUMHUYECKHWE YpaBHEHHS, 5K30- H
SHAOTEPMHUUECKHE peakiuu. TOIIMBO: yrojab M MeETaH. 3arpsi3HEHHE BO3/yXa, YCUJIICHUE
MapHUKOBOTO AP QeKTa, pa3pylieHre 030HOBOTO CIIOSL.



Bomoponx — oamemenT M mpocroe BemecTtBo. HaxoxxneHue Boxopona B IPUPOJIE,
(busznUecKre U XUMUYIECKUE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MoTyueHus. KuciaoTel u cou.

MonsipHblii 00bEM ra30B. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopel. HacelueHnble u
HEHaCBILIEHHbIE pacTBOpbl. PacTBOoprMOCTH BewiecTB B BoJe. MaccoBas J0Js BelllecTBa B
pactBope. XumMudeckue cBoWcTBa BOJbl. OcHOBaHMs. Pojib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeamHeHnid. Oxkcunpl. Kimaccudukamus OKCHIOB:
cojieoOpa3ymomie (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U HecoseoOpa3zyrone. Homenkinarypa
oKkcu10B. PU3NUECKre U XMMHUECKHE CBOICTBa OKcuI0B. [loyuenue okcuios.

OcHoBanus. Krnaccuduxaruss ocHOBaHM: IIETOYM M HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3nuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUH.

Kucnoter. Knaccuduxanus xuciaor. Homenknarypa kucior. Ou3ndeckue U XUMHUUECKHE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. [Tonyuenne Kucior.

Comu. Homenknatypa cosieii. @u3nueckre M XMMHAYECKHe cBoiicTBa cojei. llomyuenne
COJIEH.

['eneTnveckast CBsI3b MKy KJIaCCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE ONpEJIENIEHNE COJIepKaHus KUCIOpoJia B BO3AyXe, MOIydeHue, coOupaHue,
pacrmo3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJeHHE B3aMMOJEWUCTBUS BEIECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS M MPEKpalleHHsl TOpeHus (moxkapa), O3HAaKOMIIEHHUE C
oOpa3laMu OKCHIOB W OIMCAaHHE MX CBOICTB, MOJy4YeHUE, cOOMpaHHe, pacro3HaBaHUE U
H3ydeHHE CBOWCTB BOJOpoaa (ropeHme), B3amMojeiicTBue Bojopoga ¢ okcuaom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOIIOEHHUE 00Opa3IlOB BEIIECTB KOJIMYECTBOM
1 Momb, HccnenoBaHnE OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C PA3JIMYHONW PACTBOPHUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM J0Jied pacTBOPEHHOIO BEIECTBA,
B3aUMO/JICHCTBUE BOABI C MeTa/ylaMH (HaTpueM M KajbleM) (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), UCCIIEJOBaHHE OOPa3l0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHUsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3aumojieiicTBusi okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C METaJlIaMH,
peakuuii HeWTpanu3aluM, I[OJYYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/a4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COECTMHEHUID.

Iepuonuyeckuii 3akoH u Ilepnoanyeckasi cucrema xummuyeckux djemenron JI. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALMKA XUMHYECKUX dleMeHToB. [loHsTHEe O Tpymmax
CXOJIHBIX AJIEMEHTOB (III€JIOYHBIC U IIETOYHO3EMENbHBIE METAJUIbI, TAIOTeHbI, HHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUIBI U THIPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xXuMuueckux a3nemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anuHHomepuogHas ¢opmbl [leprogndeckoid CUCTEMBI
xumuueckux dneMeHToB J[. M. MenneneeBa. Ilepuonpl u rpynnbel. PU3UYECKUN CMBICT
MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.



Crpoenne aromoB. CoctaB aroMHbIX suep. M3ortombl. Onextponbsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUUECKUX AIIEMEHTOB [leproanyeckoil CUCTEMBI
. WN. MenneneeBa. XapakTepUCTUKA XUMHYECKOTO DJJIEMEHTAa II0 €ro IOJOXKEHUIO B
ITepnoanueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOAAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoauueckoil CUCTEMbl XMMHUECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U npaktuku. J[. M. MenneneeB — yd€HbIN U IpayKJaHUH.

XuMmunyeckas CBSI3b. KoBanenrtnas (nomnsipHas u HENOJIsIpHAs) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIeMEHTOB. MIoHHas! CBS3b.

Crenenp  okucieHusi. OKHCINTENbHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccs
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

n3y4eHue oOpas3loB BEIIECTB METAUIOB M HEMETaIOB, B3aUMOJCHCTBHE THJIPOKCHIA
LIMHKA C PAacTBOPaMU KHUCJIOT M ILIEJIOYEH, MPOBEICHHUE OIBITOB, WIIOCTPUPYIOIINUX IPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpeHHE, PeaKuU pa3oKEHUs, COSMHEHNUS).

Meosrcnpeomemmnwie ceasu

Peanusanus MexXInpeaAMETHBIX CBA3EH IPU M3YYEHHH XMMHH B 8 KJIACCE OCYIIECTBIISAETCS
yepe3 MHCMOJb30BaHME KaK OOLIUX €CTeCTBEHHO--HAyYHBIX MOHSATHM, Tak M MOHATHH,
SIBJISIFOLLUXCS] CACTEMHBIMH JJIs1 OTAEIIBHBIX PEMETOB €CTECTBEHHO--HAYYHOTO UKIIA.

OOmue ecrecTBEHHO--HAy4YHbIE TOHATHS: HAy4HbIH (akT, rumoTesa, TEOpHs, 3aKOH,
aHaJlnM3,  CHHTE3,  KilaccuuKanus,  MEePUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHNUE, MOJEIIb, SIBJICHUE.

®usuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIIbI,
PaMoOaKTUBHOCTb, MOJIEKYJA, SJIEKTPUYECKUI 3apsl, BEUIECTBO, TeJIO, 00BEM, arperaTHoe
COCTOSIHUE BEILECTBA, ra3, (U3WYECKHEe BEIUYMHBI, €IUHHIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE351, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJBL, TMOJE3HbIC
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BewmecTBo M XMMHUYeCKas peaKus

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux a3viemeHtos J[. .
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB XUMUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kajausl, KaJIbLMS U HUX COCAUHEHUNH B COOTBETCTBUM C
MOJIOKEHUEM 3J1eMeHTOB B [leproanueckoii cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHUABl XMUMHUYECKOM CBSI3U. THUMBI KPUCTAIUIMYECKUX PEIMIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKON PEIIETKM U BUJA XUMUYECKOU
CBSI3H.

Knaccugukanuss ¥ HOMEHKJIATypa HEOpPraHMYeCKUX BeIIeCTB. XHMMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJacCaM HEOPraHMYECKUX COEAMHEHUMH, N€HETHUYECKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccugukanus XuMHUYEeCKUX peakiil Mo pa3IM4yHbIM MpU3HAKaM (110 YUCIY U COCTaBY
YyYacTBYIOIIMX B PpEAKIUH BEUIECTB, MO TemIoBoMy 3(ddekTy, Mo H3MEHEHHIO CTeneHen
OKHCIICHHSI XUMHUYECKUX 3JEMEHTOB, M0 OOpaTUMOCTH, MO YYacTHUIO KaTajau3aTopa). DK30- U
SHIO0TEPMHUUECKUE PEAKIIMH, TEPMOXUMHUUECKUE YPABHEHUS.



[TonsiTne o ckopoctn xumuueckoil peaknuu. [TonsTHe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. Ilonstue o
karanuze. IloHsaTe o XumMuueckoM paBHOBecHU. DPaKTOpPbI, BIMAIOIIME HA CKOPOCTh
XMMHMUYECKOHN PEaKIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKLMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBieHHE YPaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKIuii ¢ UCIOIb30BaHHEM METO/Ia HIEKTPOHHOTO OajaHca.

Teopust 3MEKTPOAUTUYECKON TUCCOLMALUU. DIEKTPOJIUTHI U HEINEKTpoiIuThl. KaTnonst,
aHUOHBI. MeXaHHU3M JHCCOIMALIMM BEUIECTB C pa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3HU.
Crenens aucconpanyy. CUIIbHBIE U CJIa0bIE JIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBHs MPOTEKaHUs peaklUid MOHHOTO OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHsS peakuuil. CBOICTBa KUCIIOT, OCHOBaHMA M COJEH B CBETE
Mpe/CTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIuud Ha HOHBI
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX BELIECTB —
METaJJIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BeELIECTB (XJIOpUAa HaTpHs),
UCCIIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMMHMUYECKOM peakiuuu OT BO3JCHCTBHUS pa3IUUYHBIX
(GakTOpOB, HUCCIENOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIECTB, MPOLECCAa TUCCOLHALUU
KHCJIOT, IIeJIo4ed M cojed (BO3MOYKHO HCIIOJIb30BaHUE BHUAEO MAaTEpUANIOB), IPOBEICHUE
OTIBITOB, WJITIOCTPUPYIOLIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocajka, BBIJEICHHE Tra3a, o0pa3oBaHME BOJbI), OMNBITOB, MUIIOCTPUPYIOIIUX HPHUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (FOpPEeHUe, peakluu PpasiIokKeHUs, COCIUHEHUs),
pacrno3HaBaHUE HEOPraHMYECKMX BEHIECTB C IOMOIIBIO KAa4E€CTBEHHBIX DPEAKIUM HA HOHBI,
pEILIEeHNEe YKCIIEPUMEHTAIbHBIX 3a1a4.

HemeraJjuibl M MX COeJUHEHHSA

OOmiast xapakrepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
crerneHd okucieHuss. CrtpoeHue M (U3MYECKUE CBOMCTBA IMPOCTBHIX BELIECTB — TIaJIOTE€HOB.
XUMHUECKUE CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTallJlaMH,
menouamu).  XsopoBojopord. CoisiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIydEHHE,
npuMeHeHue. JleicTBre Xjiopa 1 XJIOpOBOJOPO/Ia HAa OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuisl
U X HaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (pu3MyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOJU(HUKAIMK KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKue M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHYECKHE CBOMCTBa
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBIIUIEHHOIO Cloco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAsl peakuus Ha cynabgaT-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B MpHUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYXKAloLleW Cpelbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arpsS3HEHUE BO3JyXa M BOJIOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 5s1eMeHTOB VA-Tpynnbl. OcCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUs. A30T, pacHpoCTpaHeHHWEe B Npupojae, Qusnueckue u
XUMUYecKue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE



CBOICTBA, MoJyueHHe U npuMenenne. Conu aMMOHUS, UX (U3NYECKUE U XMMHUYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHass peakuus Ha HMOHBI aMMOHHMA. A30THasg KHUCIOTa, €€ IMOJydeHHE,
¢u3nyeckue M XMMHUYECKHE CBOMCTBAa (0OLIME Kak TNpEeACTaBUTENs Kiacca KUCIOT 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,
¢du3nveckne W XUMHYECKHE CBOICTBa, mosydeHue. lcnomp3oBanue ¢ochaToB B KadyecTBe
MUHEPaAJIbHBIX YI0OpEHUH.

OO6mas xapakrepuctuka 371eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENEHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, Gu3nuecKkue u XUMU4Ieckne cBoiicTBa. AxcopOmmsi. KpyroBopoT yriiepoaa B mpupo/e.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHEe. DKOJOTMYeCKUe MpoOieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00aTBHOTO TOTEIUICHHs KIIMMaTa, MapHUKOBBIN 3¢ dekT. YrompHas KucioTa U e
CONM, WX (pU3MUECKHEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuUMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKHUX BEUIECTBAX KaK O COCNMHEHHSIX Yriepoja
(MeraH, 5TaH, OSTHJIEH, aleTHJIEH, STAaHOJ, TJHIEPHH, YKCYCHas Kuciorta). [IpupoaHbie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIICHHOCTH. [ToHATHE 0 OMOJIOTHYECKH BaKHBIX BEIECTBAX:
KHUpax, Oenkax, YriaeBoJaX — M HMX pOJM B KM3HM YeloBeka. MarepuanbHOE €AMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEUHEHUI.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUCHHE U TPUMCHEHHE.
Coemunenus kpemHuss B mnpupone. OOmwue mnpeacraBieHuss o6 okcume kpemuus (1V) wu
KpeMHHEBOH kucinore. CUIIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelne
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MAaTEPUAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuit IKcnepumenn .

n3ydeHre oOpa3lioB HEOPraHMUYECKUX BEILIECTB, CBOMCTB COJISHOM KHUCIIOTHI, NPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUN Ha XJIOPUI-MOHBI U HAOIIOJCHUE NPU3HAKOB UX MPOTEKAHUs, OIBITHI,
oTpakaroye (U3NUYECKUe U XUMUYECKHE CBOMCTBA rajIoOTEHOB M UX COEJMHEHUI (BO3MOXHO
UCIOJb30BAHUE BHJICOMATEPUANIOB), O3HAKOMIIEHHE € OOpa3liaMu XJIOPUIOB (TaJOreHUI0B),
O3HaKOMJIEHHe ¢ oOpa3uamMu cepbl M €€ COEOUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJleOMATepUalioB), HaOdrofeHHe 1mpolecca oOyrJIMBaHUS — caxapa 1OJ  JACHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, N3y4eHHEe XMMHMUYECKMX CBOMCTB pa30aBiIeHHOI cepHOM
KHCJIOThI, IPOBEEHUE KAaueCTBEHHOH peakuuu Ha cyiabpaT-uoH U HaONIoJIeHHE NpHU3HaKa e
MPOTEKaHMsl, O3HAKOMJIEHHE C (U3UUYECKUMHU CBOMCTBaMM a30Ta, (ocdopa M UX COECTUHEHHI
(BO3MOXKHO HCII0JIb30BaHHE BUIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (ochOpHBIX yI0OpEeHNUH,
MoJIlydeHHe, coOupaHue, paclo3HaBaHME M U3yYeHHME CBOMCTB aMMUaka, IpOBeACHUE
KayeCTBEHHBIX pEakUMid Ha HOH aMMOHMA U QochaT-uOH M H3Y4YE€HUE TMPHU3HAKOB UX
MIPOTEKaHMsl, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHCIOTHI ¢ MeAbI0 (BO3MOXHO
UCIOJb30BaHUE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KPUCTAIMUECKUX PEIETOK anaMasa,
rpaduta, ¢yiepeHa, O3HAKOMIJIEHHE C TPOIECCOM aJcOpOIMHM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MPOTHBOrasa, MojiydeHue, cooupanue, pacrno3HaBaHHue



W U3YyYCHHE CBOUCTB YTJIEKHCIOTO rasa, MPOBEJCHHE KAUYECTBEHHBIX peaKiHii Ha KapOoHAT U
CHWJIMKAT-UOHBl M HW3Y4YCHHE [PU3HAKOB HX TMPOTEKAHMs, O3HAKOMJIEHHE C MPOIYKIHEH
CUJIMKaTHOM MPOMBIIIJIEHHOCTH, PELICHHE JKCIEPUMEHTAIBHBIX 3a/ady 1o TeMe «Baxuenne
HEMETAJUIbl U UX COCTUHEHUSD.

MeTaJuibl M UX COEIMHEHUS

OO0masi XapakTepucTUKa XUMHUYECKUX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHUHU WX
noJjioxkeHusd B [lepuoanueckor cucreme xumuueckux aiemeHtoB . . MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTrayuMueckas CBS3b M METALIMYECKas KPUCTAJUTMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HaNpsHKeHUH MeTauioB. DU3MYECKHE U XUMHUYECKHE
cBoiicTBa MeTauioB. OOIue crnocoObl NojiydeHusi MeTauioB. [oHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI KX OT KOppo3uu. CIuiaBsl (CTajb, YyTr'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY M MPOMBIIILIEHHOCTH.

[[lerounble MeTasuIbl: TIOJI0KEeHUE B [leproinueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupoje. OU3nueckue U XUMUUYECKUE
CBOMCTBA (Ha mpuMmepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIBI HATpHS U Kanus. [Ipumenenue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHI.

[[lenoyHO3eMENbHBIE METAIBI MAarHUM W KalblMil: moJioxkeHue B [lepuoaunyeckoit
cuctemMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpO€HHME MX aTOMOB, HaXOXKJICHHUE B
npupoae. Ouznueckne U XUMUYECKHE CBOMCTBA MarHus U Kaiblud. BaxkHeillme coearuHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenneneeBa, CTpOCHHE aTOMa, HaxOXAeHUE B npupoae. PU3nyeckrue U XUMHYECKHE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOWCTBA OKCH/IA U TUPOKCHIA aTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckoir cucrteme xumuyeckux isnmemeHtos [l .
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUE B mpupojae. Ouzndeckue U XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJIy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C o0O0pa3laMy METa/lIOB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
W3Yy4YEHHE PEe3yJbTaTOB KOPPO3UWH METAUIOB (BO3MOXHO MCIIOJIB30BAHHE BUICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJEHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCIOJIb30BAaHUE
BUJICOMATEPUAJIOB), HCCIIEJOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlEcca TOPEHUS JKele3a B
KucIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJjblHs, aIFOMUHUS, LUHKA, *kene3a (l1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHMS [IAMEHH MOHAMM HATPUS,
Kalmusi U Kaiblusl (BO3MOXHO HCIOJIb30BaHUE BUACOMATEPUAJIOB), UCCeI0BaHUE aM(pOTEPHBIX
CBOWCTB TMJIPOKCH/JIA aJTFOMUHUS U TUIPOKCUA LIMHKA, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a7a4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

XuMus M OKpPY:KaI0Las cpeaa

BemectBa n martepuainsl B MOBCEIHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJb30BaHUE
BEIIECTB M XMMHUYECKHX peakiuii B ObITy. I[lepBas momoIlnp Mpu XUMHUYECKUX OXKOTrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpeabl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu SK0JI0THIECKIX TPOoOIIieM.

Xumuueckuii Ixcnepumenm:

M3y4YeHHe 00pa3lioB MaTepuanoB (CTEKIIO, CTJIaBbI METAJUIOB, TIOJTUMEPHBIE MaTePHAIIBI).



Meosicnpeomemnvie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMHHU B 9 Kiacce OCYIIECTBISAETCS
4yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATUH, TaKk M IOHATHH,
SIBJISFOILIUXCSI CHCTEMHBIMHM JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0uiue ecTecTBEHHO-HAy4YHbIE IOHSTHUS: HAaydHbId (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  IMEePHOJANYHOCTb,  HAONIOACHWE,  DKCIIEPHMEHT,
MOJIEIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOT U, MaTE PUAJIBL.

®uznka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIHI,
pPaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUYECKUH 3aps], IPOBOJHHUKH, IOJYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pacTBOPUMOCTb, KpPUCTAIJIMYECKas pEIIETKA, CIUIaBbl, (U3HYECKUE BEIUYUHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorus: ¢otocunres, npixanue, O6uocdepa, 3KocucTeMa, MUHEpaJbHbIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MaKpPOJIEMEHTHI, TUTATebHbIE BELIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpadbl, TOpPHbIE TIOPOJbBI, IOJE3HBIE
HCKOIaeMblI€, TOILIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA IPOI'PAMMBLI 110 XUMHUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pE3ylbTaThl OCBOEHHS MPOTrpaMMbl OCHOBHOTO o0OmIEro oOpa3oBaHMs
JOCTUTAIOTCS B X0/1¢ 00y4eHUsI XUMUU B €IMHCTBE YU€OHOW M BOCIIUTATEIbHOMN AESTETbHOCTU B
COOTBETCTBUM C  TPAAULMOHHBIMU  POCCUHCKMMHM  COLIMOKYABTYPHBIMHM W  JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MpaBWJIaMU M HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHS U COLIMATTU3ALUHU O0yUatOIINXCS.

JIM4HOCTHBIE PE3YyIbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCS
CUCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OPHUEHTALMH M paCHIMpPEHHE OIbITa JESITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1)naTpuoTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY M HAYYHOMY
HACJIEIUIO, MOHMMAHUS 3HAUYEHUS XUMHYECKOW HAyKM B KM3HU COBPEMEHHOro OOIecTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MHGpOpMAIUE O MepeAOBBIX TOCTHKEHUSX U OTKPBITHUSIX
MHUPOBOW M OTEUECTBEHHOW XMMUU, 3aUHTEPECOBAHHOCTH B HAay4YHBIX 3HaHHUSIX 00 YCTpOHCTBE
MUpa 1 00IIEeCTBa;

2)rpaskIaHCKOro BOCIIUTAHUS:

MIPEJICTaBJICHHUS] O COLMAIbHBIX HOPMAax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B 00I11eCTBEHHO TI0JIE3HOH,
y4eOHO-MCCIIEeIOBATENIbCKOM, TBOPUECKOW M JPYTMX BHIAX JEATENbHOCTH, TOTOBHOCTH K
pa3HO0Opa3HON COBMECTHOM AEATENbHOCTH IIPU BBINOJHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUM XMMHUYECKUX SKCIEPUMEHTOB, CO3/aHUM YUEOHBIX INPOEKTOB, CTPEMJICHHUS K
B3aMMOTIOHUMAHHIO M B3aUMOIIOMOILM B Tpoliecce 3TOW y4eOHOH NesTenbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJIEHUE U IOCTYIKH CBOMX TOBAapHINEH C MNO3UIMM HPABCTBEHHBIX U
IIPaBOBBIX HOPM € YYETOM OCO3HAHMS NTOCIEICTBUI MOCTYIIKOB;

3)1IeHHOCTH HAYYHOI'O MIO3HAHUS:



MHUPOBO33PEHYECKHE  MPEJCTABICHUS O  BEIIECTBE U  XUMHUYECKOH  peaKIuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIOIIME OCHOBY JUIS
MOHUMAHMS  CYIIHOCTH HAYYHOW KapTHHBI MHpa, [MPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3AaUMOCBSA3SX YENIOBEKA C MPHPOJHONW CPelloi, O pojH
XMMHWH B IIO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAINPABJICHHBIC HA IIOJIyYeHHWE HOBBIX 3HAHUU 10 XHUMHH,
HEOOXOAUMBIE Ui OOBSCHEHHS HAOIOJaeMbIX IPOLECCOB W SBJICHHI, IO3HABATEIBHOM,
MH()OPMAMOHHON M YUTATEIBCKOW KYJIBTYPHI, B TOM YUCJIC HABBIKOB CAMOCTOSTEIHHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHMTEPATYpOU, JOCTYITHBIMH TEXHHYECKUMHU CPEIACTBAMH
MH()OPMAMOHHBIX TEXHOJIOTUH;

HWHTEpeC K OOYYCHHWIO M TO3HAHHIO, JIF0003HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIBCKON JEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABJICHHOCTH U YPOBHS OOYUICHHSI B TaJbHEHIIIEM;

4)popMupoBanus KyJbTYPbI 3/10POBbS:

OCO3HAHHWE IICHHOCTH JKW3HW, OTBETCTBEHHOTO OTHOIIEGHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIM 00pa3 JKW3HW, OCO3HAHWE TIOCIEACTBUH W HENPUATHE BPEIHBIX
NpHUBbIUEK (YHOTpEONEHUSI AJIKOTroJisi, HapKOTHKOB, KypEHHUs), HEOOXOJUMOCTH COOIIOACHUS
npaBHi OE30MacCHOCTH TPH OOpamleHHH ¢ XUMHYECKHMMH BEIIECTBAMU B OBITY M pealbHOMN
KU3HH,

5)Tpy10BOro BOCIIUTAHMS:

WHTEpEC K MPAKTHYECKOMY H3yYSHHIO POQeccHii U Tpyaa pa3IiIHOTO POJa, YBOKEHHE K
TpyAy U pe3yiabTaTaMm TpPYAOBOH JESITENbHOCTH, B TOM 4YHCIE€ Ha OCHOBE NPHUMEHEHHUS
MpEeIMETHBIX 3HAHMM TI0 XUMHUH, OCO3HAaHHBIM BBIOOP MHIUBUAYAIbHOW TpPAEKTOPUU
MPOJIOJDKEHHUSI O00pa30BaHUA C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XHMHH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHENTHON MPO(EeCCHOHATBHON NESATeIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPOGECCHOHATIBHON CPEIE;

6)3K0JI0r14eCKOro BOCIIMTAHMS

9KOJIOTMYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOUYHHUKY JKU3HHU Ha 3emile,
OCHOBE €€ CYIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M ICHUXUYECKOMY 3J0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIO/IEHUs MPaBUJI O€30MacCHOTO MOBEACHUS IpU paboTe C BEIIECTBAMH,
a TaKKe B CUTYaUAX, YTPOKAIOIIUX 370POBBIO U KUZHHU JIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MOJydaeMmble MPU HM3YYCHUHM XUMUU, IS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPYKAIOIIeH MPUPOIHON CPEOid, sl TOBBIIICHUS YPOBHS SKOJIOTHUYECKON
KYJIBTYpPbI, OCO3HAHHUS IJI00AILHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM M MyTeld MX pelieHus
MOCPEJICTBOM METOJIOB XMMHH, SKOJOTHUYECKOTO MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHON, KOMMYHHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MmerampeaMeTHBIX pe3ylIbTaTOB BBIACTSIOT 3HAYUMBIC i (HOPMUPOBAHHS
MHPOBO33pEHHUs OOIIeHAYUYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUMOTe3a, (akT, cucTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeIMeTax U MO3BOJSIOT HAa OCHOBE 3HAHUH U3 ATHX MPEeIMETOB (pOpMHUpPOBATH MPEACTABICHUE O
I[EJIOCTHOM HAyYHOW KapTWHE MHpa, U yHUBEpCalbHbIE ydeOHBbIE NEHCTBUS (TMO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYISTUBHBIE), KOTOPHIE OOECTeunBalOT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEILHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO Y4eOHOU JesITeNLHOCTH.

Ilo3HaBaTeIbHBIE YHHBeEPCAIbHbIE YUeOHbIE TelcTBUS



ba3oBble oruveckue 1ecTBUA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TMPU OCBOCHHHM 3HAHMI:
pacKpbhIBaTh CMBICI XUMHUYECKHUX TMOHITHH (BBIACIATH HMX XapaKTepHbIE MPHU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHSITHSIMH), UCTIOJIB30BATh TOHATHUS I 00BSICHEHUS
OTIENBbHBIX (PAKTOB W SBJICHWUIN, BBIOMPATH OCHOBAHUS M KPUTEPUU IS Kiaccuukammm
XUMUYECKUX BEIICCTB M XMMUYECKUX PEAKIIMM, YCTaHABIUBATH IPUYMHHO-CIIC/ICTBEHHBIC CBSI3H
MEXy 00BEKTaMH U3YUYEHHUsI, CTPOUTD JIOTUUECKUE PACCYKACHUS (MHIYKTHUBHBIE, JCTYKTUBHBIC,
10 aHAJIOTUH ), JIeJaTh BIBOBI U 3aKIIIOUCHHS;

yMEHUE TPUMEHATH B MPOIECCE MO3HAHUSA MOHATHS (MPEeIMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIOJIb3yeMble B XHUMHUH, MPEoOpa3OBHIBATH IIUPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TPEACTABICHUS] — XUMHYECKUIN 3HAK (CUMBOJ JJIEMEHTA),
xuMudeckas (opmyiaa W ypaBHEHHE XWMHUECKOM pEaklMd — TMPU PEIIeHUH Yy4eOHO-
MO3HABATENBHBIX 33734, C Y4ETOM OTHUX MOJICTBHBIX TMPEJCTABICHUN BBISBIATH U
XapaKTepHU30BaTh CYIIECTBEHHbIEC MPU3HAKU H3Y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB H
XUMUYECKUX PEAKIUN, BBIABISITH OOIINE 3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIE CBSI3H U
MPOTUBOPEUHS B U3yIaEMBbIX MPOIECCAX U SBJICHUSIX.

Ba3oBble ncciienoBare/bCKue 1eiCTBUSA:

YMEHHE WCIOJIb30BaTh TOCTABJICHHBIC BOMPOCHI B KAaueCTBE MHCTPYMEHTA IMO3HAHUSA, a
TaKkke€ B KadyeCTBE OCHOBBI i (OPMHUPOBAHUS THIOTE3bl IO MPOBEPKE MPABWIHBHOCTH
BBICKA3bIBAEMBIX CY)KJICHUI,

MpuoOpeTeHrne OMbITa MO TUTAHUPOBAHMIO, OPTaHU3AIMH U TPOBEACHUIO YYCHHMUYECKUX
SKCIEPUMEHTOB, YMEHHE HAa0MI0IaTh 32 X0J0M MpoIlecca, CaMOCTOSATENbHO MTPOrHO3UPOBAThH €T0
pe3ynbTaT, (GopMynupoBaTh OOOOIIEHHS U BBIBOJBI IO pe3yiabTaTaM HpPOBEAEHHOTO OIBITA,
UCCIIEIOBaHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOMpAaTh, AHAJTM3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIUIO PA3TNYHBIX BUAOB
1 (HopM MpeCcTaBICHUS, TOJIy4aeMYIO U3 Pa3HbIX HICTOYHUKOB (HAy4HO-TIOMYJIsIpHAS TUTEpaTypa
XMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TMOcoOus, pecypchl HHTepHeTa), KpUTHYECKU
OIICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALIUIO;

YMEHHE MPUMEHATH Pa3IM4YHbIC METO/IbI M 3allPOChl MPU MOUCKE U 0TOOpe uHpopmanuu u
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX JUIS BBIIIOJIHEHUS yYEOHBIX U MMO3HABATEIbHBIX 3a/1a4
OMpeNeNéHHOr0 THIA, NPHOOpETEeHHEe ONbITa B OOJACTH HCIHOJIb30BaHUS HHOOPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIaJCHUE KYJIbTYpOH aKTUBHOT'O HCIIOIb30BAHUS PA3IMYHbIX
MOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (OopMy MpeacTaBIeHUS
nH(pOpMALlUM ¥ WIUTIOCTPUPOBATH pellaeMble 3a/Jaddl HECJIOXKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U UX KOMOUHAIUSMU;

YMEHHME HCMOJb30BaTh W aHAIM3UPOBATh B Ipollecce y4eOHOM U HCClieOBaTeIbCKOMN
JEeSITebHOCTH MHPOPMAIIUIO O BIUSHUU MPOMBILIUIEHHOCTH, CEITHCKOTO XO3HUCTBA U TPaHCIIOpTa
Ha COCTOSIHUE OKpPY>Karollel TPUPOIHOM Cpebl.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIEC 1eiCTBUS:

YMEHMsI 3aJaBaTh BOMPOCH (B XoJe Auanora u (WIM) AUCKYCCHHM) TIO CYILIECTBY
obcyknaemMoii Tembl, (HOPMYTUPOBATh CBOM TPEUIOKEHUS OTHOCUTENBHO BBITIOJTHEHHUS
MPEeAJIOKEHHOM 3a1auH;

YMEHWUS MPEACTABIATH NOJYYEHHbIE PE3YJIbTATHI TI03HABATENBHOM J1EATETbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTaX; JelaTb NPE3EHTALUI0 PE3yJbTaTOB BBIMOJHEHUS XUMHUYECKOTO



SKCTIIEpUMEHTa (J1TabOpaTOPHOTO OIBITA, JTa0OpPaTOpHOW PabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIECTB, YUEOHOTO MPOEKTA);

yYMEHHUSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATEIBHON U
MCCIIEIOBATENILCKOM JEATENbHOCTH TPU PEIICHHHM BO3HHUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa
oOIMMX WHTEPECOB M COTIACOBAHMSA TMO3MIUH (0OCYXIeHHS, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbI», KOOPJUHALIMSI COBMECTHBIX JEHCTBUM, ONpeAeIeHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U Ipyrue).

PeryasitTuBHbIe YHMBepcaJIbHbIe YUeOHbIe NelicTBUA:

YMEHHUE CAMOCTOSITEJIBHO ONPENENSITh LeJId JEeSTEIbHOCTH, IIJIaHUPOBaTh, OCYIIECTBIIATD,
KOHTPOJMPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATENbHOCTh, BBIOMpATH
HaubOonee d¢¢eKTuBHbIE CINOCOOBI  pemieHus y4eOHbIX M [O3HABATENbHBIX  337ad,
CaMOCTOSITEJIBHO COCTABJIATh WJIA KOPPEKTUPOBATh NPEMIOKEHHBIA aJITOPUTM JEWCTBUHM NpPH
BBINIOJIHEHUM 3aJaHUil ¢ Y4€TOM MOJY4YE€HHsS HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OL[EHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBJIEHHOM 1IeNu,
YMEHHE HUCII0Ib30BaTh U aHAIN3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIOBHH 3a/laHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pe3ylIbTATOB 10 OCBOEHHIO O00S3aTEIbHOTO COJAEPIKAHMUS,
YCTaHOBJIEHHOTO JaHHOM (QenepaibHONl pabodeld mporpaMMoil, BBIIEISIOT: OCBOEHHBIE
OOyJarOIMMHUCA HaydHbIE 3HAHWS, YMEHHUS W CHOCOOBI JCUCTBHUH, crnenupuyIecKue s
npeaMeTHo obnactu «XUMHS», BHIbI JESITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpETAINH, TPEoO0pa30BaHNIO U MPUMEHEHHUIO B PA3IMUHbIX Y4E€OHBIX U HOBBIX CUTYalLIUSX.

K xoHuy oOyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YpOBHE JOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

® DPACKPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX IOHATHI: aTOM, MOJIEKYJa, XUMUYECKUI
JIEMEHT, MPOCTOE BEIIECTBO, CJIO0XKHOE BELIECTBO, CMeCh (OJHOpPOAHAs U
HEOJITHOPOJHAsA), BAJEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBass JA0JII XMMHUYECKOIo
3JIEMEHTa B COEAMHEHHM, MOJIIPHBIM 00BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
JIEKTPOOTPULATEIBHOCTb, CTEIIEHb OKUCIICHUS, XUMHUECKas peakiysl, Kiaccupukanus
peaKuMii: peakui COCAUHEHUS, PeaKUN PA3JIOKEHUs, PEaKIIMK 3aMELICHUs, PEaKLIUU
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEaKIMH, TEIUIOBOM 3PPEKT peakuu, sApo aToMa,
JIEKTPOHHBIA CIIOW aToMma, aTOMHas OpOUTalb, PagUyC aToOMa, XUMHUYECKas CBS3b,
NOJIApHAsT M HENOJISIpHAs KOBAJICHTHAs CBsI3b, MOHHAs CBS3b, MOH, KAaTHUOH, AHUOH,
pacTBOp, MaccoBas J10Jis1 BelllecTBa (IPOLIEHTHAsI KOHLIEHTPALlKsi) B pacTBOPE;

® JWUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHH W NPUMEHATH 3TH
MOHATHUS NPU ONMCAHUY BEILECTB U UX IPEBPALCHUH;

® UCMOJb30BaTh XUMHUUYECKYIO CHUMBOJIMKY JJs COCTaBjeHUs (opMya BeLIeCTB U
YPaBHEHUN XUMHUYECKUX PEAKIINL;

e OMNpeAeNtsITh BaJEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHHSX, CTETEHb
OKHCIICHHMsI DJIEMEHTOB B OMHApHBIX COEAMHEHMSX, MPHHAJICKHOCTh BEIIECTB K
ONpeNIeNIEHHOMY KJacCy COEeIMHEHMH 1o ¢opMynaM, BHJI XUMHUYECKOM CBS3U
(KoBaJIeHTHAs! M HOHHAs) B HEOPTaHUYECKUX COETUHEHHUSX;

e packpsiBath cMbici Ilepuoguueckoro 3akona JI. M. MenaeneeBa: J€MOHCTPUPOBATH
[IOHUMAaHHUE IMEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKUX 3JIEMEHTOB OT MX
nonoxkeHuss B llepuoanueckoil cucTeMe, 3aKOHOB COXPAHEHMsSI MAacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIDHOTO YYEHMs, 3aKOHa ABOTaipo;



OTMKCHIBATh M XapaKTepu3oBaTh TabmuuHyo Gopmy Illepuoamueckoit CUCTEMBI
XMMHMUYECKUX 3JIEMEHTOB: DPa3jiMyaTh MOHATUS «IJaBHas moArpymnmna (A-rpymma)» u
«mobouHass moarpymma (b-rpymma)», maneie ¥ OOJNBIIME TEPUOMABI, COOTHOCUTH
o0o03HaueHus1, KOTopble UMetoTcsl B Tabiuie «llepuonnyeckas cucremMa XUMHUYECKUX
anemeHToB J[. M. MenneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XMMHMUYECKUX DJEMEHTOB (COcTaB MW 3apsia sjapa, oOlIee 4YHUCIO 3JIEKTPOHOB H
pacnpesiesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCHU(UITUPOBATh XUMHYCCKHUE JICMCHTHI, HCOPraHUYCCKHUE BEIIECTBA, XUMHUYCCKUE
peakuuu (10 YHMCIYy M COCTaBy y4YacTBYIOLIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
sbdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THMYHBIX
KJIacCOB, TOATBEp)KJas  ONHUCAHWE TMpUMEpaMu  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOrHO3UPOBATh CBOICTBA BELIECTB B 3aBHUCHUMOCTH OT MX Kau€CTBEHHOT'O COCTaBa,
BO3MO>KHOCTH TTPOTEKAHUSI XUMHUYECKUX MPEBPAIIEHUN B PA3IMYHBIX YCIOBUSX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hopMylie COeIMHEHNs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 0 YPABHEHHUIO XUMUYECKOH PEaKITUu;

MIPUMEHSATh OCHOBHBIE OIEpAIliy MBICIUTEILHON JEATEIHPHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3aINI0, KIACCH(UKAIINIO, BBISBICHUE MPUINHHO-
-CJII€ICTBEHHBIX CBS3€H — NJII M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIUM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  [O3HAaHUS  —  HaOMIOJeHWe,  U3MEepeHHe,
MOJETUPOBAHNUE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN);

clieloBaTh IMpaBWJIaM TOJb30BAaHUS XHUMHYECKOH TMOCYyIOoM U  1ab0paTopHBIM
o0opy/noBaHHEM, a TaKXke IMpaBWiiaM OOpallEeHUs] C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMHU O BBITIOJHEHUIO JTa0OPATOPHBIX XUMUYECKHX OTBITOB IO MOIYYEHHUIO
U CcOOMpaHHIO Ta3000pa3HbIX BElIECTB (BOJOpPOJA M KHCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB € ONPEIEIEHHON MACCOBOM J10JI€H paCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATh
Y NPOBOJAUTH XUMHYECKHE SKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILIEJIOYEH U
KHCIIOT ¢ IOMOIIBIO HHAUKATOPOB (J1akmyc, dheHobTalenH, METHIOPAaHXK U JIpyrue).

K koHiy obyueHnus B 9 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIONINXCS YMEHHI:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHUX MOHSATHUNA: XUMHYECKUM BJIEMEHT, aToM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, ITPOCTOE BEILECTBO, CI0KHOE BEUIECTBO, BaJIECHTHOCTb,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHCICHUS, XMMHUYECKas peaKlus, XUMHUYECKas
CBS3b, TEIUIOBOH A(D(PEKT peakiuu, MOJb, MOJSPHBIH 00BEM, PAacTBOP, DIICKTPOIHUTHI,
HEIJICKTPOJIUTHI, DJIEKTPOJIMTHYECKAs JUCCOLMALMS, pPEaKIWH HMOHHOTO OOMEHa,
KaTajau3aTop, XUMHYECKOe paBHOBecue, oOpaTHMble W HEOOpaTUMbIE pEaKIIHUH,
OKHCIIMTEILHO-BOCCTAHOBUTEILHBIC peakuuu, OKHCIIUTEID, BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJIIEHHE, aJJIOTPOIUs, aM(OTEepHOCTh, XHUMHYECKas CBS3b
(KoBajieHTHAsi, HMOHHAs, METaJUIMYecKas), KpUCTAIUIMYecKas peméTka, KOppo3us
METAJUIOB, CIUIaBbl, CKOPOCTb XWUMMYECKOM pEaKLUMH, NPEACIbHO JOIyCTUMAs
koHueHTpauus [[JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX MOHATHUA W HPUMEHATH 3TH
MOHSATHS [IPY ONMCAHUU BEILIECTB U UX IIPEBPALLECHUM;



UCIOJb30BaTh XUMHYECKYI0O CHMBOJIMKY JJISI COCTaBJIE€HUS (OpPMya BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLIHIA;

OTpENeNiATh BAJICHTHOCTh W CTENEHb OKUCICHUS XUMHYECKUX OJIIEMEHTOB B
COEIMHEHUAX pa3JIM4YHOIO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K ONpEACIEHHOMY
KJIacCy COEAMHEHWH 1Mo (GopMmyliaM, BUJ XHUMHUYECKOW CBs3U (KOBAJCHTHAs, MOHHAS,
MeTaJUIM4YecKas) B HEOPTaHHMYECKUX COCIUHEHUSX, 3apsij HOHAa 10 XHUMHYECKON
bopmyre, xapakrep cpeasl B BOJHBIX PAacTBOpaX HEOPraHWYECKHX COCTUHEHHH, THUII
KPUCTAJNTHIECKOH pEIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbica [lepuoaunueckoro 3akona [, M. MenaeneeBa u 1eMOHCTPUPOBATH
€ro TIOHMMAaHHe: OTHCHIBATH U XapaKTepu30BaTh TabamuHyo Gopmy Ilepuommaeckoit
CHCTEMBl XMMHYECKHX D3JIEMEHTOB: pa3jnuaTh IMOHITHSA «rJIaBHas moarpynma (A-
rpynna)» u «mnobounas mnoarpynna (b-rpymnma)», manbie u OoJiblIMe MEpPUOJIBI,
COOTHOCUTh 00O3HAYeHHUs, KOTOpPbIE HMEIOTCA B MEPUOAUYECKOM Tabmuie, ¢
YHCIIOBBIMHM XapaKTEPUCTHKAMH CTPOSHHSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB U
3apsj a1apa, o0I1ee Ynuciao 3JIEKTPOHOB U pacCHpeesIeHUEe UX 10 JIEKTPOHHBIM CIIOSIM),
OOBSICHATH 00IIMEe 3aKOHOMEPHOCTH B W3MECHEHHHM CBOWCTB JJIIEMEHTOB M WX
COCIIMHEHUH B TIpejeax MaJbIX MEePHOJIOB U TJIABHBIX MOATPYIIT C YYETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIMPOBATh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEIIeCTBA, XUMUYECKUE
peaknuu (MO0 YHUCIY W COCTaBYy YYAaCTBYIOIIMX B PEAKIHWU BEUIECTB, IO TETLIOBOMY
3P PexTy, M0 UIMEHEHUIO CTETICHEeW OKUCIICHHSI XUMUYECKHUX SJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) 0OmMMUEe M CcHenupUIecCKue XUMHUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXKIasi OMMCAHUE MMPUMEPAMU MOJIEKYJISPHBIX U
HMOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMAIIMU KUCIIOT, IIEJI0UYE U COJIeH,
MIOJIHBIE U COKPAILEHHBIE YPaBHEHUS PEAKIMil HOHHOTO OOMEHa, ypaBHEHHS peaKIIHid,
MOATBEPKIAIOIIUX CYIIECTBOBAHHE T€HETUYECKOM CBA3M MEXKAY BeLIECTBAaMU
Pa3IMYHbIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITHUX PEaKIIHii;

MIPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUSI XUMHUECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO i MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AIIEMEHTA 1Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMUUYECKOM peakinu;

coOnrofaTh TMpaBWia TMOJB30BAHUS XMMHUYECKOW TOCYyIOoM ©  J1abopaToOpHBIM
obopynoBaHueM, a Takke MpaBuia oOpalleHus C BElIeCTBAMU B COOTBETCTBHH C
HMHCTPYKIHUSMHU TIO BBITIONIHEHUIO JTa00OPATOPHBIX XUMUYECKUX OTBITOB MO MOTYyYSHHIO
U coOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHUAKa M YIJIEKUCIIOro rasa);

MPOBOJUTH PEAKINH, TOATBEPXKIAIONINEe Ka4YeCTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpoMua-, MOauna-, KapOoHat-, docdart-,
CWIIMKAT-, cynb(haT-, THIPOKCHI-UOHBI, KATHOHbBI aMMOHHUS M HOHBI H3yYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIC OTIEPAllMU MBICIUTENLHON NEATEeIbHOCTH — aHAIW3 M CHHTE3,
cpaBHeHHe, 00O0OIIeHHEe, CHCTEeMAaTU3allUI0, BBIIBICHUE MPUYMHHO-CIIEICTBEHHBIX



CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEILECTB M XMMHYECKHUX PEAKIUU, €CTECTBEHHO-
HaydyHblE€ METOJbl TO3HaHUST — HaAOMIOJEHHE, U3MEpEeHue, MOJCIIMPOBaHUE,
9KCIEPUMEHT (PEaJbHBIN U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne HaumeHoBaHuepas3aejioB U KoJsnyecTBo yacoB JuekTpoHHble (¢ poBbIE)
n/n TeMIIPOrpaMMBbl Bcero KoHTpoabHbIE IMpakTuyeckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgea 1.1lepBoHavyaibHbIeXUMHYECKUCTIOHSITHS
11 Xumust — BakHast 00J1aCTh 5 2 bu6moteka [IOK
€CTECTBO3HAHUS U https://m.edso0.ru/7f41837c
MIPAKTUIECKON JCSITeTLHOCTH
YeJI0BEKa
1.2 BemecTBa n 15 1 bu6moreka [IOK
XUMUYECKUEPEAKIINHT https://m.edsoo.ru/7f41837c
Hroro mo pazmeny 20
Paspnen 2.BaxHeiimme npeacraBpuTe/ M HEOPraHMYECKUX BELeCTB
2.1 Bosayx. Kucnopon. [Tonstue 6 bu6moreka [IOK
00 oKCcHIax https://m.edso0.ru/7f41837c
2.2 Bonopon.Ilonsitue o kucimorax 8 1 bu6moreka [IOK
U COJISIX https://m.edso0.ru/7f41837c
2.3 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6moreka [IOK
OCHOBAHUSX https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIaCChHI 11 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX COCAMHEHUMN https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 30

Paznea 3.1lepuoanuecknii 3axkoH u [lepuoanueckasi cucrema xummnueckunx 31emMenToB . U. MengeneeBa. CTpoenne aToMoOB.
Xumudeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTE/IbHbIE PEeAKIIUN

3.1

3.2

[Tepuoaudeckuii 3aKOH U 7 bu6mmoreka [JOK
[Tepuoanueckas cucrema https://m.edsoo.ru/7f41837c
XHUMHUYECKUX 31eMeHTOB /1. H.

Mennene-esa. CtpoeHnearoma

XuMudecKas CBS3b. 8 1 bu6mmoreka [JOK
OKMCITUTEIIBFHO- https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIHHBIC PEAKIIHH



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

Hroro no pazneny 15 bubnuorexa [JOK
https://m.edso0.ru/7f41837c

PesepBHOE BpeMs 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I1O0 68 4 5
[TPOTPAMME


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

9 KUIIACC

Ne
n/n

HaumeHnoBanue pa3jejioB U TeM
NPOrpaMMmblI

Pasznen 1.BemiecTBo 1 XUMHYeECKHE peaKIIUH

11

1.2

1.3

[ToBTOpEHue u yriydienne 3HaHUN
OCHOBHBIX pa3/IesioB Kypca 8 kjacca
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX
peakuui

DIEeKTPONUTHYECKAS JUCCOLMALIHS.
XHWMHUYECKUE PEAKIIUN B paCTBOPax

Uroro no pazneny
Pa3znen 2.HeMeTaJJILI M HX COeTUHEHUS

2.1

2.2

2.3

24

OOmast XxapakTepUCTUKAa XUMUYECKHX
anemeHToB VIIA-rpymnmel. ["amorenst
OOmiast XxapakTepUCTUKAa XUMUYECKHX
anemeHToB VIA-rpynmel. Cepa u eé
COCITMHEHUS

OOm1ast XxapaKTepUCTUKAa XUMUYESCKHX
anemeHToB VA-Tpynmsl. A3zot, pochop u ux
COCITMHCHUS

OOm1ast XxapaKTepUCTUKAa XUMUYECKHX
aneMeHToB |VA-rpynnsl. Yraepoa u
KPEMHHI U X COCAUHEHHUS

Uroro no pazgeny
Pa3gen 3.MeTa/iibl M HX COeTHHEHUS

3.1

3.2

OO01111€e cBOMICTBA METAIIJIOB

Baxwueiinne METaIbl U KX COSAUHECHUS

Hroro no pasgeny
Pa3nes 4. Xumust 1 OKpykamias cpeaa

KoaudecTBouacoB

Bcero

25

16

20

KonTtpoibHbie
padoTsI

IIpakTuyeckue
padoThbI

DJIEeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edso0.ru/7f41a636
bubmmoreka [{OK
https://m.edsoo0.ru/7f41a636
bu6moreka [IOK
https://m.edsoo0.ru/7f41a636

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636



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

4.1 BemectBa 1 MaTepuaisl B )KM3HU 4EJIOBEKA

Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636

bubmmoreka [{OK
https://m.edsoo.ru/7f41a636



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
Ne Tema ypoka
n/n
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU
yenoBeKa. Tena 1 BelecTBa
2 ITousaTre 0 MeTONaX IMO3HAHUS B XUMHUU
3 [IpakTnueckas padota Ne 1 «[Ipasuiia
paboThl B 1a6OPATOPUU U TPUEMBI
oOpailieHus ¢ J1abopaTOPHBIM
000pyTOBaHUEM
4 Yucrtele Bemiectsa 1 cmecu. CnocoObl
pa3aeiieHus: cMecein
5 [IpakTuueckas padota Ne 2 «PazneneHue
cMmecelt (Ha mpuMepe OYUCTKH
TTOBAPEHHOM COJIN )
6 ATOMBI M MOJICKYITBI
7 XHUMHYeCKHE DIIEMEHTEI. 3HAKHU
(CMMBOJIBI) XUHMHUYECKUX JIEMEHTOB
8 [IpocThie U CIIOKHBIE BEIECTBA
9 ATOMHO-MOJIEKYIIIPHOE Y4YEHUE
10 3aKOH ITOCTOSHCTBA COCTaBa BEIISCTB.
Xumnueckas popmyina. BaneHTHOCT
aTOMOB XMMHUYECKUX 2JIEMEHTOB
11 OTHOCHUTENbHAs aTOMHAas Macca.

OtHocuTenbHas MOJICKYJIIpHass Macca

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

01.09.2023
04.09.2023

08.09.2023

11.09.2023

15.09.2023

18.09.2023
22.09.2023
25.09.2023
29.09.2023

02.10.2023

06.10.2023

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/ff0d210c
bubmmoreka [{OK
https://m.edsoo.ru/ff0d227e
bu6moreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8
bubnuoreka [JOK
https://m.edsoo.ru/ff0d2a6c
bubmuoreka [JOK
https://m.edsoo.ru/ffod2d50
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

12

13

14

15

16

17

18

19

20

21

22

23

24

MaccoBas 107151 XMMUUYECKOTO 3JIEMEHTA
B COCIMHEHUU

KonunuecTBo BemecTBa. Moib.
Mounsprast macca

dusnuecKkue 1 XMMUUECKHE SIBJICHUS.
XUMHUYECKask peakius

[Ipu3Haky 1 ycnoBUs MPOTEKAHUS
XUMHUUYECKUX PEaKINil

3aKoH COXpaHEHUsI MacChl BEIIECTB.
XHAMHUYECKUE YPAaBHEHUS

Brruncnenust KoaudecTBa, MacChl
BEIIIECTBA TI0 YPABHCHUSAM XUMUYIECKUX
peakuui

Knaccudukanuss XuMuueckux peakiui
(coenuHeHMS, pa3IOKEHUS, 3aMEIICHUS,
oOmeHa)

M. B. JIoMOHOCOB — y4€HBIi-
sHIuKIonequcT. O0o0IIeHNE U
cUcTeEMAaTH3allus 3HaHUH

KonTtponsHas padota Nel o teme
«BeriecTBa 1 XUMUYECKUE PEAKIIUN»
Bo3nyx — cMech razos. CocraB
Boznyxa. Kucinopon — snemeHT u
npoctoe BeiecTBo. O30H

DuU3MYECKUE U XMMUYECKHE CBOMCTBA
KHCIopoa (peakiuu OKUCICHHUS,
ropenue). [Tonstue 06 okcumax
CriocoOslI motyueHus: KUCIopoia B
nabopaTopuu U MPOMBIILIEHHOCTH.
[Ipumenenue kucnopoaa

TennoBoit 3¢ ekt Xumuueckoit
peakuuu, NOHATHE O TEPMOXUMUYECKOM
YpaBHEHUH, K30~ U SHAOTEPMUYECKUX
peaKIusx

09.10.2023

13.10.2023

16.10.2023

20.10.2023

25.10.2023

27.10.2023

10.11.2023

13.11.2023

17.11.2023

20.11.2023

24.11.2023

27.11.2023

01.12.2023

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d350c
bubmmoreka [{OK
https://m.edsoo.ru/ff0d5230
bubmmoreka [{OK
https://m.edsoo.ru/ff0d37fa
bubmmoreka [{OK
https://m.edsoo.ru/ff0d3a16
bubmmoreka [{OK
https://m.edsoo.ru/ff0d3b88
bubmmoreka [{OK
https://m.edsoo.ru/ff0d5708

bu6moreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4290
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4614

bubmuoreka [JOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

25

26

27

28

29

30

31

32

33

34

35

36

37

38

TormBo (HedTh, yroib U METaH).
3arpsi3HeHHE BO3/yXa, CIIOCOOBI €ro
MIpeI0TBpAILEHUS

[Ipaktuyeckas padora Ne 3 o reme
«[lonydyenue u cobupanue KMCIOpo/a,
N3y4YEHUE €ro CBOUCTB)»

Bonmopox — anemeHT u nmpocroe
BeniecTBo. Haxoxnenue B mpupoae
®u3nyecKkue 1 XMMHUYECKHE CBOMCTBA
BoJopoJa. [Ilpumenenue Bogopoia
[TonaTHE 0 KHCITOTaX U COJISIX

Crioco0sI moTy4eHust BOA0Opoaa B
naboparopuu

[IpakTnueckas padota Ne 4 o Teme
«ITonmyuenue u coOupaHue BoI0POa,
HU3yYECHHUE €r0 CBONCTB)

Monspabiii 00bEM ra3oB. 3aKOH
ABoraapo

Boruncnenust o0bEma, KoJmuecTBa
BEILIECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEILlECTBA WIH 00BEMY
Boruncnenust 00bEMOB razoB 1o
YPaBHEHUIO PEAKLIMU Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUI ra30B
®u3nuecKkrue 1 XMMHUYECKHE CBOMCTBA
BO/IbI

CocraB ocHoBaHui. [TonsTue 06
WHJIMKATOpax

Boga xak pPacTBOPUTCIIb. HacpimeHnssle u

HEHACBIICHHBIE pacTBOPBL. MaccoBas
JI0JIs BEILIECTBA B PACTBOPE
IIpakTtuyeckas padora Ne 5 o reme
«IIpuroToBieHue pacTBOPOB C

04.12.2023

08.12.2023

11.12.2023

15.12.2023

18.12.2023

22.12.2023

25.12.2023

29.12.2023

12.01.2024

15.01.2024

19.01.2023

22.01.2024

26.01.2024

29.01.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d4c4a

bubmmoreka [{OK
https://m.edsoo.ru/ff0d4ae2

bubmmoreka [{OK
https://m.edsoo.ru/ff0d4dd0
bubmmoreka [{OK
https://m.edsoo.ru/ff0d4dd0
bubmmoreka [{OK
https://m.edsoo.ru/ff0d50d2
bu6moreka [IOK
https://m.edsoo.ru/ff0d4dd0
bu6moreka [IOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542e
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bubnuoreka [JOK
https://m.edsoo.ru/ff0d587a
bubnuoreka [JOK
https://m.edsoo.ru/ff0d59e2
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

39

40

41

42

43

44

45

46

47

48

49

50

51

OIIPENENEHHON MaCCOBOU J10JIeH
pacTBOPEHHOTO BEIIECTBA»
KonTtposnsHas padota Ne2 mo Teme
«Kucnopon. Bogopoa. Boma»
Oxcunpl: cocTaB, KilaccupuKams,
HOMEHKJIaTypa

[Tosmydyenne u XuMHUYECKUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX
OKCHUJIOB

OcHoBaHUsI: COCTaB, KIacCU(pUKAIIHS,
HOMEHKJIaTypa

[Tosmydyenne u XuMHUYECKUE CBOMCTBA
OCHOBaHUU

Kucnotsl: cocras, knaccuduxarus,
HOMEHKJIaTypa

[Tosmydyenne u XuMHUYECKUE CBOMCTBA
KHCIIOT

Comnu (cpennue): HOMEHKIIATypa,
CHOCOOBI OJTYYSHHS, XUMUYECKHE
CBOMCTBA

[Ipaktuueckas padota Ne 6. Permenue
JKCIIEPUMEHTAJIbHBIX 33/a4 [10 TEME
«OCHOBHBIE KJIaCChl HEOPTraHUYECKHUX
COEIUHEHUI»

['eneTnueckas cBsI3b MEXKIYy KiIaCcCaMU
HEOPraHUYECKUX COCANMHEHUI
O06001eHne U cucTeMaTru3alys 3HaHUH

KonTtponsnas pabora Ne3 mo teme
"OCHOBHBIE KJIACCHI HEOPraHUYECKUX
coequHeHun"

[TepBbie MOMBITKU KIIACCHU(PUKAITUU
XUMHUYECKHUX 3JIeMeHTOB. [loHsTHE O
TPYIIax CXOAHBIX SJIEMEHTOB

02.02.2024

05.02.2024

09.02.2024

12.02.2024

16.02.2024

19.02.2024

26.02.2024

01.03.2024

04.03.2024

11.03.2024

15.03.2024

18.03.2024

22.03.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0d6342
bubmmoreka [{OK
https://m.edsoo.ru/ff0d664e
bubmmoreka [{OK
https://m.edsoo.ru/ff0d664e

bubmmoreka [{OK
https://m.edsoo.ru/ff0d67ca
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca
bu6moreka [IOK
https://m.edsoo.ru/ffOdfee?
bu6moreka [IOK
https://m.edsoo.ru/ffOdfee?
bu6mmoreka [IOK
https://m.edso0.ru/00ad9474

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9a50
bubnuoreka [JOK
https://m.edso0.ru/00ad9ch?2
bubnuoreka [JOK
https://m.edsoo.ru/00ad9ela

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

[Tepuonnueckuii 3aKOH U
[lepuoanueckas cucteMa XMMHUYECKUX
anemeHToB J. 1. Meneneera
[lepuoapl, Tpymmbl, TOATPYIIIIHI

Crpoenue atromoB. CocTaB aTOMHBIX
saep. M30Tonbl

CtpoeHnue AIIeKTPOHHBIX 000JI0UeK
aTOMOB 3JIeMeHTOB [lepnoanueckoi
cuctemsl JI. . Menaeneena

XapakTepucTuKa XMUMUYECKOTO AJIEMEHTA

10 ero noJiokeHuto B [lepnoanueckoi
cucteme JI. 1. Menaeneera

3nauenue [lepuoanueckoro 3akoHa ajs
pa3BuTHUA HayKu U npaktuku. . 1.
MenneneeB — y4EHBIN, MTEAror U
IrPpaKJIaHUH

DIIEKTPOOTPUIIATETHLHOCTD
ATOMOBXHMHYECKHUX JIEMEHTOB
HNoHnHas xumunueckas cBsi3b

KoBanenTHas nosisspHas XuMU4ecKas
CBSI3b

KoBanentHas
HETIOJISIPHASIXUMHUYECKASICBS3b
CTeneHbLOKHUCICHUS

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC
pCaKuu
OKHCIIUTEIN U BOCCTAaHOBUTEIN

KonTtposneHas padota Ne4 o teme
«Ctpoenue aroma. XUMHUYECKast CBS3b)»
PesepBHblit ypok. O600mIeHE U

01.04.2024

05.04.2024

08.04.2024

12.04.2024

15.04.2024

19.04.2024

22.04.2024

26.04.2024

29.04.2024

03.05.2024

06.05.2024

13.05.2024

17.05.2024

20.05.2024

24.05.2024

bu6mmoreka [{OK
https://m.edsoo.ru/00ada52c

bubmmoreka [{OK
https://m.edsoo.ru/00ada52c
bubmmoreka [{OK
https://m.edsoo.ru/00ada342
bubmmoreka [{OK
https://m.edsoo.ru/00ada6bc

bubmmoreka [{OK
https://m.edsoo.ru/00ada824

bu6moreka [IOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
https://m.edsoo.ru/00adac34
bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
https://m.edsoo.ru/00adae28
bubnuoreka [JOK
https://m.edso0.ru/00adb076
bu6mmoreka [JOK
https://m.edso0.ru/00adb076
bu6mmoreka [JOK
https://m.edso0.ru/00adb486

bu6mmoreka [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

CUCTEMAaTU3alus 3HaHUHI

67 PesepBHeiit ypok. O600IIeHNE 1
CHUCTEeMaTH3alus 3HAHUI
68 PesepBHeIii ypok. O600IICHNE 1

CUCTEMAaTHU3alus 3HAHNHI
OBIIEE KOJIMYECTBO YACOB I10
T[TPOTPAMME

68

27.05.2024

31.05.2024

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

bu6mmoreka [{OK
https://m.edso0.ru/00ad9cb?2
bubmmoreka [{OK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne i/t

10

11

Tema ypoka

[Tepuonnueckuii 3akoH. [lepronnueckas
crucTeMa XuMHu4deckux 3yeMeHToB /. U.
MenpeneeBa

3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
(507001 (V):!

Knaccudukarus 1 HOMEHKIaTypa
HEOPraHMYECKHUX BEIECTB

Buael XuMHUdecKkoil CBSI3U U THITBI
KPUCTAUIMYECKUX PEIIETOK
KonTtponbnas padota Nel o teme
«IToBTOpEHUe U yriyOneHne 3HaHUM
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiaccay
Knaccudukanus XuMuueckux peakiui
110 PA3JIMYHBIM MPU3HAKAM

[ToHsiTHE O CKOPOCTU XUMHUYECKOI
peakuuu. [loHsiTHE O TOMOTE€HHBIX U
FeTEPOTCHHBIX PEAKIUIX

[ToHsiTHE O XMMHUYECKOM PaBHOBECHHU.
@DaKTOphl, BIUSIIONINE HA CKOPOCTh
XUMHUUYECKON PEaKIuu U MOJIOKEHUE
XUMHUUYECKOTO PaBHOBECHS
OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC
peakuuu

Teopus 2IEKTPOIUTUYECKON
qucconranuu. CUIbHBIC U cla0ble
3IEKTPOJIUTHI

HoHHbIE ypaBHEHUS peak Ui

Bcero

JarTa usyyenus

9 «A»

05.09.2023

06.09.2023

12.09.2023

13.09.2023

19.09.2023

20.09.2023

26.09.2023

27.09.2023

03.10.2023

04.10.2023

10.10.2023

9 «b»

06.09.2023

07.09.2023

13.09.2023

14.09.2023

20.09.2023

21.09.2023

27.09.2023

28.09.2023

04.10.2023

05.10.2023

11.10.2023

Jara
U3y4YeHus
no ¢akry

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/00adb59e

bubmmoreka [{OK
https://m.edsoo.ru/00adb6b6

bu6moreka [IOK
https://m.edsoo.ru/00adb7e2
bu6moreka [IOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

bubnuoreka [JOK
https://m.edsoo.ru/00adc28c

bubnuoreka [JOK
https://m.edsoo.ru/00adcade
bu6mmoreka [JOK
https://m.edsoo.ru/00adcd68

bu6nmoreka [JOK


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

12

13

14

15

16

17

18

19

20

21

22

23

24

XUMHYECKHE CBOMCTBA KHUCIOT U
OCHOBAHHUH B CBETE MPEACTABICHUI 00
ANEKTPOJIUTUUECKON JUCCOHAIIIT
XUMHUYECKHE CBOMCTBA COJICH B CBETE
MIPEJICTABICHUIA 00 IEKTPOITUTUICCKOM
JACCOIHAIAN

[TonsiTue o ruapoau3e coyen

O000I1IEHNE U CUCTEMATHA3AIINS 3SHAHUN

[IpakTnueckas padota Ne 1. «Pemenue
IKCIIEPUMEHTAIIBHBIX 337129
KonTtponbnas pabora Ne2 no teme
«DNEKTPOIUTHYECKAS TUCCOITAAIIHSL.
XUMUYECKUE PEAKIIUU B pACTBOPAX»
OO01as XxapakTeprUCTUKa raJIoreHOB.
XUMUYECKUE CBOMCTBA HA IPUMEPE
xJiopa

XnopoBogopoa. ComnsiHast KUCIIOTa,
XUMUYECKUE CBOWCTBA, MTOyYEHHE,
MIPUMEHEHHUE

[IpakTuueckast pabota Ne 2 o Teme
«ITonyyeHue COJITHON KUCIIOTHI,
H3y4yeHue e€ CBONCTB»

Brluucnenus no ypaBHeHUSIM
XUMUYECKUX PEAKIUHI, €CIIU OJIUH U3
peareHToB JaH B U30BITKE

OO1ast XapaKTepUCTUKA SIIEMEHTOB
VIA-rpymmsl

AnnoTponHbie MOIU(MUKALIUN CEPHI.
Haxoxnenue cepbl U €€ COeTIMHEHUN B
npupojie. XMMUYECKHE CBOMCTBA CEPbI
CepoBosopo, CTpoeHue, (pU3nIecKre U

11.10.2023

17.10.2023

18.10.2023

24.10.2023

25.10.2023

07.11.2023

08.11.2023

14.11.2023

15.11.2023

21.11.2023

22.11.2023

28.11.2023

29.11.2023

12.10.2023

18.10.2023

19.10.2023

25.10.2023

26.10.2023

08.11.2023

09.11.2023

15.11.2023

16.11.2023

22.11.2023

23.11.2023

29.11.2023

30.11.2023

https://m.edsoo.ru/00add448
bu6mmoreka [{OK
https://m.edsoo.ru/00add5d8

bubmmoreka [{OK
https://m.edsoo.ru/00add8b2

bubmmoreka [{OK
https://m.edsoo.ru/00add9d4
bubmmoreka [{OK
https://m.edsoo.ru/00addd12
bu6moreka [IOK
https://m.edsoo.ru/00addbfa
bu6moreka [IOK
https://m.edso0.ru/00addecO

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK
https://m.edsoo.ru/00ade104

bu6mmoreka [JOK
https://m.edsoo.ru/00ade348

bubnuoreka [JOK
https://m.edsoo.ru/00ade488

bubnuoreka [JOK
https://m.edsoo.ru/00ade64a
bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK


https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

25

26

27

28

29

30

31

32

33

34

35

XUMHUYECKUE CBOMCTBA

Oxcuppl cepbl. CepHast KMCIIOTA,
(u3HUecKre U XUMUYIECKUE CBOWCTBA,
MIPUMEHEHUE

XHWMHUYECKUE PEAKLUH, JIEKALLNE B
OCHOBE IIPOMBIIIJIEHHOTO criocoba
IIOJIy4EHUS] CEPHOU KUCIIOTHI.
XUMHYECKOe 3arpsi3HEHUE OKpY Karoueit
Cpelbl COeTMHEHUSIMU CEPBI
Brrancinenne MaccoBoU JTI0JIH BEIXOJA
MPOAYKTA PEAKIIHI

OO6mras xapakTepucTuka 3J1eMeHToB VA-
rpynmsl. A30T, paclipoCTpaHEHHE B
npupojie, GU3NIECKue U XUMHUIECKUE
CBOMCTBA

AMMHaK, ero pundeckrne u XUMUIECKIE
CBOICTBa, MMOJIy4€HUE U IPUMEHEHUE
[IpakTrueckast pabota Ne 3 o Teme
«[lonyyeHne aMmMuaka, U3yueHuUe ero
CBOWCTB»

A3oTHas KucioTa, e€ pusnueckue u
XUMHYECKUE CBOIMCTBA

Hcnonp30BaHne HUTPATOB U COJIEU
aMMOHMSI B KaUe€CTBE MUHEPAIbHBIX
ynoOpeHnii. XuMHUUYeCKOe 3arpsi3HeHUE
OKpY’KaIoIlel Cpeibl COeAMHEHUIMHU
a3zoTa

®ocdop. Oxeun bochopa (V) u
dhochopHas kucinoTa, GPU3NIECKHUE U
XUMUYECKUE CBOWCTBA, MOTYYEHUE
Hcnonb3oBanue pocdaTtoB B KauecTBe
MUHEpaJIbHBIX yI00peHuil. 3arps3Henre
IPUPOHOM cpeabl Gocharamu
VYrnepon, pacnpocTpaHeHUe B IPUPOJIE,

05.12.2023

06.12.2023

12.12.2023

13.12.2023

19.12.2023

20.12.2023

26.12.2023

27.12.2023

09.01.2023

10.01.2023

16.01.2023

06.12.2023

07.12.2023

13.12.2023

14.12.2023

20.12.2023

21.12.2023

27.12.2023

28.12.2023

10.01.2024

11.01.2024

17.01.2024

https://m.edsoo0.ru/00ade802

bu6mmoreka [{OK
https://m.edsoo.ru/00adea28

bubmmoreka [{OK
https://m.edsoo.ru/00adec8a

bubmmoreka [{OK
https://m.edsoo.ru/00adec8a

bu6moreka [IOK
https://m.edsoo.ru/00adeea6

bu6moreka [IOK
https://m.edsoo.ru/00adf004

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

bu6mmoreka [JOK
https://m.edso0.ru/00adf306
bu6mmoreka [JOK
https://m.edso0.ru/00adf518

bubnuoreka [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [JOK


https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

36

37

38

39

40

41

42

43

44

45

¢u3nvecKkrue 1 XMMHYECKHE CBOMCTBA
Oxcunpl yriaepona, ux Gpusnueckue u
XUMUYECKHE CBOMCTBA. DKOJIOTHUECKHUE
po0OJIeMBbl, CBSI3aHHBIE C OKCHIOM
yriepona (1V)

VYroJibHAsI KUCIOTA U €€ COJn

[IpaxTnueckas padota Ne 4 o Teme
"[lonydeHue yriekucioro rasa.
KauecTtBenHas peakuus Ha kapOOHaT-
noH"

[lepBoHauanbHbIe MOHATHUSA 00
OpraHMYECKUX BEIEeCTBaX KakK O
COEJIMHEHUSX yrieposaa

Kpemnuii u ero coennHeHust

[IpakTuueckas padota Ne 5. Permenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«BaxHeine HeMeTaIbl U UX
COEIMHEHUS

KontponpHas padota Ne3 mo teme
«Baxnennne HeMeTaJJIbl U UX
COEIMHEHUS

OO6mast XxapaKTepUCTUKAa XUMHUYECKHUX
9JIEMEHTOB — METAJIOB.
MeTtannuueckas CBsI3b U METAJUINYECKAs

KpUCTAJUIMICCKAA peméTKa. dusznyeckue

CBOMCTBa METAJJIOB

XHUMHYECKHE CBOMCTBA METAJIJIOB.
DNEeKTPOXUMHUYECKUHN P HAIPSHKEHUM
METaJIJIOB

OO11re cnocoObl MOyYeHUsT METAJIIOB.
CmiaBbl. Beruncnenus o ypaBHEeHUSIM
XUMUYECKUX PEAKIUHI, €CIIU OJIUH U3

17.01.2023

23.01.2023

24.01.2023

30.01.2023

31.01.2023

06.02.2023

07.02.2023

13.02.2023

14.02.2023

20.02.2023

18.01.2024

24.01.2024

25.01.2024

31.01.2024

01.02.2024

07.02.2024

08.02.2024

14.02.2024

15.02.2024

21.02.2024

https://m.edsoo.ru/00adfd9c

bu6mmoreka [{OK
https://m.edsoo.ru/00adfebe

bubmmoreka [{OK
https://m.edso0.ru/00ae006¢c
bubmmoreka [{OK
https://m.edsoo0.ru/00ae027e

bu6moreka [IOK
https://m.edsoo.ru/00ae054e

bu6moreka [IOK
https://m.edso0.ru/00ae080a
bu6mmoreka [IOK
https://m.edso0.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0el8

bu6mmoreka [JOK
https://m.edsoo.ru/00ael103e

bubnuoreka [JOK
https://m.edso00.ru/00ae1156

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



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

46

47

48

49

50

51
52

53

54

55

56

57

58
59

60

pEeareHToB COJAEPKUT IPUMECU
[TonsiTHE O KOPPO3UH METAIIOB

Illenouynbie METAIIIBI
OKcubl ¥ THAPOKCUIBI HATPUSA U KAJIUS

IllenoyHo3eMeNbHBIE METAJIIbI —
KaJIbIIMA U Maroui
Bakueiiue coenuHeHNs KaJIbLIUS

O00011IeHNE U CHCTEMATH3ALMS 3HAHUI
JKEcTKOCTh BOJBI M CIOCOOKI €€
yCTpaHCHUS

[IpakTnueckas padota Ne 6 o Teme
"KEcTKOCTL BOABI M METOJIBI €€
ycTpaHeHus"

AmomuHwnit

AMdoTepHbIe CBOMICTBA OKCHIA U
TUAPOKCHUIA
Kenezo

Oxcubl, THAPOKCUIBI U coiiu xkere3a (1)
u xenesa (I11)

O00011eHre U cucTEMAaTH3alls 3HAHUI
[IpakTuueckas pabota Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«BaxxkHelme MeTaibl U UX
COCIUHEHUS»

Brruncnenus nmo ypaBHeHUSIM
XUMUYECKUX PEAKIUHI, €CIIU OJIUH U3
pEeareHToB JaH B U30BITKE UITU COACPKUT
npuMecu. Beruucnenus MaccoBoil 1011

21.02.2023

27.02.2023

28.02.2023

05.03.2023

06.03.2023

12.03.2023
13.03.2023

19.03.2023

20.03.2023

02.04.2023

03.04.2023

09.04.2023

10.04.2023
16.04.2023

17.04.2023

22.02.2024

28.02.2024

29.02.2024

06.03.2024

07.03.2024

13.03.2024
14.03.2024

20.03.2024

21.03.2024

03.04.2024

04.04.2024

10.04.2024

11.04.2024
17.04.2024

18.04.2024

bu6mmoreka [{OK
https://m.edso0.ru/00ae1278
bubmmoreka [{OK
https://m.edso0.ru/00ael4b2
bubmmoreka [{OK
https://m.edso0.ru/00ael14b2
bubmmoreka [{OK
https://m.edso0.ru/00ael15e8
bubmmoreka [{OK
https://m.edso0.ru/00ael15e8

bu6moreka [IOK
https://m.edso0.ru/00ae1886

bu6moreka [IOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
https://m.edso0.ru/00ae1d86
bu6mmoreka [JOK
https://m.edso0.ru/00ae35e6

bubnuoreka [JOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [JOK
https://m.edso0.ru/00ael1750



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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BBIX0/Ia MTPOIYKTA PEaKUU

O0o001IeHre U CHCTeMAaTH3alus 3SHAaHHIA
KonTtponeHas padota Ne4 mo teme
«BaxHeie MeTaJlibl U UX
COCTMHECHUS

BeniecTBa u Mmarepualibl B IOBCEAHEBHOM
YKU3HU YeJIOBEKa

XUMHYECKOE 3arps3HEHUE OKPYKaroen
Cpenbl

Ponb xumuu B pelrieHnn SKOJ0THYECKUX
npooieM

PeseprubIit ypok. O6001meHre u
cHUCTeMaTH3allus 3HAHUI

Peseprubrit ypok. O6001IeHNE 1
CHUCTEeMaTH3allus 3HAHUI

Peseprubrit ypok. O6001eHNE 1
cUCcTeMAaTu3aIys 3SHaHU!

OBIIEE KOJIMYECTBO YACOB I10
I[TIPOTPAMME

68

24.04.2023

30.04.2023

07.05.2023

08.05.2023

14.05.2023

15.05.2023

21.05.2023

22.05.2023

4

24.04.2024

25.04.2024

02.05.2024

08.05.2023

15.05.2024

16.05.2024

22.05.2024

23.05.2024

bubmmoreka [{OK
https://m.edso0.ru/00ae3f50
bubmmoreka [{OK
https://m.edso0.ru/00ae4270
bubmmoreka [{OK
https://m.edso0.ru/00ae4270
bu6moreka [IOK
https://m.edso0.ru/00ae0d0a
bu6moreka [IOK
https://m.edsoo.ru/00adb33c
bu6moreka [IOK
https://m.edso0.ru/00ad9ch?2



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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