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I[TOACHUTEJIBHAS 3AITNCKA

[Tporpamma 1o XMMHUM Ha YPOBHE OCHOBHOTO 0011jero 00pa30BaHus COCTaB/IeHa HAa OCHOBE
TpebOBaHWI K pe3y/bTaTaM OCBOEHHs OCHOBHOM 00Opa3oBaTe/IbHOM IPOrpaMMbl OCHOBHOTO
obiiero obpaszoBanus, mpezactaBieHHBIXx B @I'OC OOO, a Takke Ha OCHOBe ezepanbHOM
paboueii porpaMMbl BOCTIUTaHUS U C YYETOM KOHLIETILIUM TIperiofiaBaHusi yuebHOTro TipeiMeTa
«Xummusi» B obpa3oBaTebHbIX opraHu3anusax Poccuiickoit ®epeparyu.

[lporpaMMa MO XUMUHM [JaéT TIpeAcCTaBleHHe O Lie/sX, oOLell cTpaTeruu oOyueHwus,
BOCITUTaHUSI M Pa3BUTUs OOYYaIOL[UXCs CpeiCTBaMM yueOHOro TIpeAiMeTa, yCTaHAB/IMBaeT
o0s13aTe/lbHOE TIpeJMeTHOE COZiep)KaHKe, TpeAycMaTpUBaeT pacripefesieHre ero 1o Kjaaccam |
CTPYKTYPHpPOBaHue 10 pa3ZiejiaM U TeMaM IIPOrpamMMbl 110 XMMUU, OrpeierisieT KOJIMUeCTBeHHbIe
M KaueCcTBeHHble XapaKTePUCTHKU COJEep)KaHusl, PEKOMEHJyeMyl I10C/e/10BaTebHOCTh
W3yueHUs] XUMHUU C YUETOM MeXITpeJMeTHbIX U BHYTPUIIPEJIMETHBIX CBsI3eM, TOTMKH yueOHOro
Tporiecca, BO3PaCTHBIX 0COOEHHOCTEeH 00yJaroIuXCcsl, Orpe/iesisieT BO3MOKHOCTU TpeMeTa AJist
peanu3ainuy TpebOBaHUI K pe3y/bTaTaM OCBOEHHsI OCHOBHOW 0Opa30BaTe/bHOM MPOrpaMMbl Ha
YPOBHe OCHOBHOT0 0011iero o6pa3oBaHusi, a TakKe TpeOOBaHUI K pe3y/bTaTaM 00ydeHUst XUMUN
Ha YypOBHe Ijefiel W3ydeHUs] TIpeaMeTa W OCHOBHBIX BUJOB Yy4yeOHO-TIO3HaBaTebHOU
JeaTeIbHOCTA 00YJaroIerocs o 0CBOeHUI0 yueOHOT0 CoflepyKaHuUsl.

3HaHMe XUMHU CJTY)KUT OCHOBOM [i71s1 (HOPMUPOBaHUsSI MUPOBO33PeHUs 00yUaroILerocsi, ero
Tipe/iCTaB/IeHU O MaTepuaJbHOM e/IMHCTBe MUPA, B&XKHYIO POJIb UTPatoT opMHpyeMble XUMUel
TIpe/ICTaB/IeHUsI O B3aMMOTIPEBPAILeHUSIX YHEPTUH U 00 3BOJIIOL[UM BeIeCTB B MPUPO/IE, O MyTAX
peileHus1 T100anbHBIX TPOOJEM yCTOWYMBOTO pPAa3BUTHSI UeJiOBeYeCTBA — ChIPbEBOW,
JHEPreTUYeCKoM, MUIIEeBOW 1 FKOJIOTMYeCKOU 6e301acHOCTH, MPob/ieM 3paBOOXpaHeHusl.

N3yueHue xumuu:

CroCcOOCTBYeT peasu3alli  BO3MOKHOCTeM [jisi  caMopa3BUTHS U (pOpMHUpOBaHUS
KY/IbTYPbI TMYHOCTH, eé o01iel 1 QyHKLMOHA/ILHON IPaMOTHOCTH;

BHOCHUT BKJ/IaZ, B (hOpMHUPOBaHKEe MBILUIEHHUS ¥ TBOPYECKHUX CIIOCOOHOCTeN 00ydaromuxcs,
HaBLIKOB WX  CAMOCTOSITeJTbHOW  yueOHOW  [1eSTeTbHOCTH,  SKCIIEPUMEHTa/JbHBIX |
WCC/IeIoBaTe/IbCKUX  YMEHWM, HeoOXOAMMBIX KaK B TIOBCEJJHEBHOW JKM3HM, TaK W B
npogecCMOHa/ILHOM esiTeTIbHOCTH;

3HAaKOMHUT CO CIelU(UKOM HayYHOTO MBbIILJIEHUs], 3aK/a/ibiIBaeT OCHOBBI L[€JIOCTHOTO
B3IJIsiZIa Ha eJUHCTBO MPUPO/bI U Uesl0BeKa, sIB/SIeTCS] OTBeTCTBEHHBIM 3TarioM B (JOPMHPOBAHUU
eCTeCTBeHHO-HayuyHOW TPAMOTHOCTH 00yuaroImxcs;

crocobcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILEHWsS K eCTeCTBeHHO-Hay4HbIM
3HaHWsM, K TIpUPOZle, K UeJIOBeKY, BHOCHUT CBOW BK/Ia[ B 3KOJOTMYeCKOe 0Opa3oBaHUe
00yyJaroImxcs.

IaHHble HarpaBjieHWss B 00yueHWHM XWUMWUM 00eCrieurBaroTCsl Crielii(UKON CcofieprKaHus
yueOHOTO TIpeZiMeTa, KOTOPBIM SIBJISIeTCS TleJjaroriyecKd aJanTHPOBaHHBIM OTpaKeHHeM
6a30Boii HAYKW XUMHUM Ha OTIpe/ie/IEHHOM 3Tarie eé pa3BUTHSI.

Kypc xvMuu Ha ypoBHe OCHOBHOTO 00Ijero oOpa3oBaHMsI OPUEHTUPOBAH HAa OCBOEHHE
00yUaroIMMHUCS CUCTeMbI TTePBOHAYA/IbHBIX TIOHATHM XUMHH, OCHOB HEOPTaHUYeCKOH XUMHU U
HEKOTOPBIX OT/e/IbHBIX 3HAUMMBIX TMOHSITHI OPraHuUeCcKol XUMHM.

CTpyKTypa cojiep)KaHusi TIPOrpaMMbl 10 XMMUK COPMHUPOBaHA Ha OCHOBE CHUCTEMHOIO
noaxoja K eé usyueHuro. Cojep)kaHue CK/IabIBAeTCSl M3 CUCTEMbl TOHATHN O XMMHUYEeCKOM
JJIeMeHTe W BeIeCTBe U CUCTEMbI TIOHATUH O XWMWYeCKOW peakiuu. O0e 3TH CHUCTeMbI



CTPYKTYPHO OpraHM30BaHbl 0 MPHHLUIY I0C/e[0BaTe/lbHOIO Pa3BUTHSl 3HAHWN Ha OCHOBE
TeopeTUYeCKUX Mpe/iCTaBlIeHUI pa3HOr0 YPOBHSL:

— aTOMHO-MOJIEKY/ISIPHOTO YUeHHsl KaK OCHOBBI BCET0 eCTeCTBO3HAHMUS;

— Ileproguueckoro 3akona [I. 1. MeH/esieeBa KaK OCHOBHOI'O 3aKOHa XUMUU;

— YUYeHMsI O CTPOEHUM aToMa U XMMUUeCKOU CBSI3U;

— MpeJCTaBIeHU 00 37eKTPOTUTUYEeCKOU AUCCOLMALIMM BeIlleCTB B paCTBOpaXx.

TeopeTuueckre 3HaHUSI pacCMaTPUBAIOTCS Ha OCHOBE SMIMPHUYECKU TIO/IyUeHHBIX WU
OCMBIC/IEHHBIX (DaKTOB, pa3BUBAIOTCS [10C/Ie[OBATE/IbHO OT OJHOTO YPOBHSI K JIDYyrOMY,
BBINOJIHSASE (DYHKUWMN OObSCHEHWsS] W TIPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUsI M BO3MOXKHOCTEH
MPaKTUUYeCKOro NMpUMeHeHHs 1 TI0/TyueHUs] U3yuaeMbIX BelllecTB.

OcBoeHre TIPOrpaMMbI TI0 XHMWUH CIOCOOCTBYeT (DOPMHPOBAHHIO TIpe/CTaBIeHUSI O
XMMHUYEeCKOW COCTaB/Isitollled HayyHOM KapTHMHBI MHpa B JIOTHKe €€ CHUCTeMHON TIpUPOJbI,
LEHHOCTHOT'O OTHOILIeHHUSI K HAYYHOMY 3HaHUIO U MeTo/laM T03HaHus B HaykKe. M3yueHre XuMUmn
MPOUCXOJUT C TIPUBJIEUYEHWEM 3HAHWM W3 paHee W3YUeHHbIX YUeOHBIX IpPEeJMEeTOB:
«Okpyxarowmui Mup», «bronorus. 5-7 knacce» u «®dur3uka. 7 Kaace».

[Tpu “3yueHUN XUMHUM NPOUCXOAUT (HOPMHUPOBAHKE 3HAHWK OCHOB XMMUUECKOM HayKH Kak
00/1acTH COBPeMEHHOTO eCTeCTBO3HAHUsI, TIPAKTUUYECKOH [1esiTeJTbHOCTH UesioBeKa U Kak OZJHOTO
13 KOMIIOHEHTOB MUDPOBOW KY/bTYpbI. 3ajjaua yueOHOro rpeaMeTa COCTOUT B (HOPMHUPOBAHUU
CHUCTeMbl XMMHUYECKUX 3HAaHUM — Ba)KHEUIIUX (DAKTOB, MOHSTHM, 3aKOHOB M TEOpPETHUUeCKUX
TI0JIOYKeHUM, [IOCTYIHBIX 0000IeHHiI MHUPOBO33pEHUECKOr0 XapakTepa, s3blka HayKd, B
NIpUOOIIIeHNY K HayYHBIM METO/JaM TT03HaHUS TIPU W3YUeHUH Bell|eCTB U XUMHUUeCKUX peakiyid, B
(OpMHUpPOBAaHMM W pa3BUTHM TI03HABaTe/NbHBIX YMEHMM M HMX TPUMEHEHUH B YyuyeOHO-
T03HaBaTe/IbHOU U y4eOHO-UCC/IeI0BaTeIbCKON AeATeTbHOCTH, OCBOGHUM TIpaBU/ 6e301macHoro
oOpaliieHust C Bell[eCTBaMH B TIOBCEIHEBHOM XKU3HM.

[Mpy M3ydyeHWH XMMHK Ha ypOBHE OCHOBHOrO 001jero oOpa3oBaHUs BaXKHOe 3HaueHHe
rproOpeny Takye Le/u, Kak:

— (opMHpOBaHMEe WHTENIEKTYabHO Pa3BUTOMN JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHMIO,
COTPYHUYECTBY, CaMOCTOSITE/IbHOMY TIDUHSATHIO PpeIleHuH, CrocoOHOW afanmTHpOBaThCS K
ObICTPO MEHSIFOIUMCS YCJIOBUSIM JKU3HH;

— HalpaB/eHHOCTh OOyuYeHHWs Ha CUCTeMaTH4eckoe TMpUOOIIeHre O00yJaroumxcs K
CaMOCTOSITE/IbHOW ~ T03HAaBaTeNbHOM  JleATeNbHOCTH, HAyYHbIM  MeTo/aM  TIO03HaHUS,
(hopMUPYIOIIUM MOTHBALIUIO U Pa3BUTHE CITIOCOOHOCTeH K XUMUH;

— obecrieueHre yCJIOBUM, CIIOCOOCTBYIOIIMX TPUOOpPETeHHI0 O0YJalOLU[UMUCS OIbITa
pa3HOO0Opa3HOU JeATe/bHOCTH, TIO3HAHUS U CaMOIIO3HAHMsI, K/TFOUEBBIX HABLIKOB (K/TFOUEBBIX
KOMTIETeHIU), UMEIOIIUX YHHUBePCa/lbHOe 3HaueHue /IJisi Pa3/IMUHbIX BU/IOB AesSTe/TbHOCTH;

— (hopmupoBanue o61Ielt HYHKIIMOHATLHOW M eCTeCTBeHHO-HayUHOW TPAMOTHOCTH, B TOM
yKcjie YMeHUM OOBSCHSTh W OLIeHWBATh SIBJIEHWS OKDPY’KalOIlero MUpa, WCIOJb3ys 3HAHUS U
OTIBIT, TIOMy4YeHHble TIPH M3yUeHWH XUMHH, TPUMEHSATh WX TpU pellleHuH MpobsemM B
TIOBCe/IHEBHOM >KU3HU U TPYAOBOH /leATeTbHOCTH;

— (hopMupoBaHUe y 00yUAOIUXCSA TYMAaHUCTUUECKUX OTHOIIEHWH, TIOHUMaHUSI 1[eHHOCTH
XUMUYECKUX 3HAHUU [/i1 BBIPAaOOTKH 3KOJIOTUYECKU 11e/1IecO00pa3HOro ToBeZieHUs B OBITY U
TPYZOBOW [JiesSTeTbHOCTU B Lie/IsiX COXPAHEHUsI CBOeTr0 3/J0POBbsi U OKDPY»Karolled MpUpOJHON
cpefbl;

— pa3BUTHE MOTHMBALIUU K 00YUYeHHI0, CIIOCOOHOCTeNH K CAaMOKOHTPOJIIO ¥ CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHMs O00IIleue/ioBeUeCKMX II€HHOCTeM, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npodusisi U HarpaB/IeHHOCTH JajbHelero o0yueHus.



OO011jee YKMC/I0 YACOB, OTBEAEHHBLIX /I U3yUeHUs XMMUU Ha YPOBHE OCHOBHOTO OOIIero
obpa3oBanus, cocrasseT 136 yacoB: B 8 kymacce — 68 yacoB (2 uaca B Hefien0), B 9 Kiacce — 68
yacoB (2 yaca B Hejlelio).



COOEPXXAHUE OBYYEHUA

8 KITACC

[TepBoHauabHBIE XUMUYECKHE TTOHATHS

IIpegmer xumuu. Posb XMMUM B >KU3HU YesiOBeKa. XWMHUS B CUCTeMe HayK. Tema u
BemjectBa. du3nueckue CBOMCTBAa BelecTB. ArperatHoe cocTosiHWe BemlecTB. [loHsiTue o
MeTo/jaX TI03HaHUsI B XMMHUU. YUCThIe BeljecTBa U cMecH. CriocoObl pasziesieHus: CMecei.

AToMBl W MoOneKy/abl. XUMHUUYeCKHe 371eMeHTbl. CUMBOJIbI XWUMUUECKHX 3JIEMEHTOB.
[TpocThie U C/I0XKHBIE BelllecTBa. ATOMHO-MOJIEKY/ISIPHOE yueHue.

Xumnueckass ¢opmyna. BaneHTHOCTb aTOMOB XMMHUYECKMX 37€eMeHTOB. 3aKOH
TOCTOSIHCTBA COCTaBa BelljecTB. OTHOCUTe/IbHas aTOMHasi Macca. OTHOCUTe bHast MOJIeKyJ/IsipHast
Macca. MaccoBasi 1011 XMMUUeCKOr0 3jIeMeHTa B COeZJUHEHUH.

KonuuectBo BemjectBa. Mosib. MosisspHass macca. B3auMoCBs3b KOJIMUeCTBa, MacChl U
YyKC/ia CTPYKTYPHBIX eIUHUL BelllecTBa. Pacuétsl o hoopMynaM XMMUUeCKUX COeUHEeHUM.

dusnyecke U XUMUUECKHe SIBJIeHUs. XUMHUUecKas peakius U eé TIpU3HaKu. 3aKoH
COXpaHeHUsI MacChl BelllecTB. XMMUYeckre ypaBHeHUs. Knaccudukaiusi XUMUUeCKHUX peakLii
(coemuHeHUsI, pa3I0XKeHUs], 3aMell[eHus, 0OMeHa).

XHUMHYECKHH IKCITIEDHMEHT.

3HAKOMCTBO C XMMHYECKOHW TOCY/[0i, MpaBUlaMu paboThl B 1abOpaTOpUu U MPUEMaMHU
obpairienus ¢ abopaTopHbIM 000pyJOBaHKEM, W3yueHHe W OmucaHue (U3NUecKuX CBOWCTB
00pa31ioB HeopraHMUeCKUX BellecTB, Hab/oeHre hu3ndecKux (T1laB/ieHde BOCKa, TasiHUe JIb/a,
pacThpaHue caxapa B CTyIKe, KUTIeHHWe W KOH/IeHCalUsl BOJ[bl) ¥ XUMUUECKHX (FOpeHHe CBeuw,
TPOKa/IMBaHWe MeJHOM MPOBOJIOKH, B3aMMO/IEHICTBHE MeJla C KUC/IOTOMN) sSB/IeHUH, Hab/mojeHre
M ONMCaHWe TIPU3HAKOB TIPOTEeKaHWsS XMMUUEeCKMX peakUuuid (pas3/iokeHuWe caxapa,
B3aMIMO/IEMICTBHE CEPHOM KMCJIOTHI C XJIOpHIOM bGapws, pasiokeHue rufpokcuza menu (II) mpu
HarpeBaHWY, B3aUMOJieliCTBHe >kese3a C pactBopoM cosmu menu (II), u3yueHuwe criocoboB
pa3fiesieHHsi CMeceli: C TIOMOILbIO MarHuTa, (GUIbTPOBaHWe, BbIlapUBaHUe, AUCTUIUISLVS,
xpomarorpadusi, TIpOBe/leHMe OUWUCTKH TIIOBapeHHOW COMM, HaOMo[eHne W ONMCaHHe
pe3y/bTaTOB TPOBe/leHUsl OIbITa, WIIKCTPUPYIOLLIEro 3aKOH COXPaHeHWs MacChl, CO3/aHue
Mozesield MosieKy (11apOCTepP>KHEBBIX).

Baykneliiiie ripe/iCTaBUTe/ HEOPraHUUEeCKNX BellleCTB

Bo3sgyx — cmech rasos. CocraB Bo3jyxa. Kucinopog — 371eMeHT M IIPOCTOe BelleCTBO.
HaxoxxaeHue Kuciopojia B ipupojie, pusnueckre U XUMUUeCKre CBOWMCTBA (peakLy TOpeHus).
Okcugpl. TlpumeHenue kuciopoga. CriocoObl TIOMyueHHsi KHUCIOpoja B Jabopatopuu |
npomsbiiieHHOCTU. KpyroBopot kuciopoja B mpupoze. O30H — a/ioTporiHasi MoAuQUKaLys
KHUC/IOpOAaA.

TennoBoii 3(PQeKT XWMHUUYEeCKOW peakluy, TePMOXUMHUUeCKUe ypaBHEHHs, 3K30- U
3H/I0TepMUUECKHe peaklyd. TOMIMBO: Yrolb W MeTaH. 3arps3HeHHe BO3/[yXa, yCHJIeHHe
TIapHUKOBOT0 3¢ deKTa, pa3pyilieHre 030HOBOTO CJIOSI.

Bomopos, — »sneMeHT U TipocToe BelecTBO. HaxokieHue Boopoja B TIPUPO/JE,
(hu3nyecKre U XUMHUECKHe CBOMCTBA, MPUMeHeHHe, CIIoCo0bI TIoTyyeHrst. KUC/IoThI U COMH.

MoJisipHbIii 00BEM ra30B. PacuéThl 110 XUMUUECKHUM YPaBHEHUSIM.

dusnueckue CBOMCTBa BOJbl. Bosa Kak pactBopuTenb. PactBopbl. HackijeHHble U
HeHachlll|eHHble pacTBOpbI. PacTBOpMMOCTH BelljeCTB B BoZie. MaccoBasi io/isi BellleCTBa B
pacTtBope. XuMU4eCKue CBOMCTBa BOAbl. OcHOBaHuA. Posb pacTBOpOB B NPUPOJE U B XKU3HU



yesioBeka. KpyroBopoT Bo/bl B IpUpOJe. 3arpsi3HeHve MPUpPOAHBIX BOJ. OXpaHa U OUMCTKa
MPUPOJHBIX BO[.

Knaccudukanus Heopranvueckux coefuHeHui. Oxcugel. Kiaccudukanusi oKcHOB:
cosieobpa3ytomiye (OCHOBHBIE, KUC/IOTHBIE, aM(oTepHbIe) U Hecosieobpa3yromue. HomeHkmatypa
OKCHZI0B. PU3nyeckre U XMMUUeCKre CBOMCTBAa OKCU/I0B. [lonyyeHrie OKCUOB.

OcHoBanus. Kiaccudukaliis OCHOBaHUWi: IE€7104M U HepacTBOPHUMbIe OCHOBaHUSI.
Homenknarypa ocHoBaHui. ®Pusnueckve UM XUMHUeCKHe CBOMCTBa OCHOBaHUU. IlosmyueHue
OCHOBaHHH.

Kucnotel. Knaccudukaiusi kucinor. HoMeHknatypa KUC/I0T. Pu3nueckue U XUMHUUeCKHe
cBoMcTBa KMCIOT. Psaf aktuBHOCTU MeTasiioB H. H. BekeroBa. [TonyueHue KUc/or.

Comu. HomeHknarypa conei. @usrueckue U XMMHUeCKHe CBOMCTBa cosed. [Tosmyuenue
coJiei.

['eHeTHyecKas CBSI3b MeXAY K/aCcCaMU HeOPraHUUeCKUX COeJMHeHUM.

XHUMHYECKHH IKCIIEDHMEHT.

KaueCTBEHHOe OTpeZie/ieHre CoJiep>KaHusi KUCIopo/Jia B BO3/yxe, TIoyueHre, cobupaHue,
pacrio3HaBaHWe W W3yueHHWe CBOMCTB KHCJIOPOJa, Hab/ofZieHre B3aWMO/IEHCTBUS BeIeCTB C
KHUC/IOPOZIOM Y YCJIOBUSI BO3HUKHOBEHMS U TpeKpallleHusl ropeHusi (ro)kapa), 03HaKOMJIEHUe C
oOpasljaMM OKCHZIOB M ONWCaHWe WX CBOKMCTB, IOJydeHHe, COOWpaHWe, pacrio3HaBaHWe |
H3yueHHe CBOMCTB BOZoOpofa (ropeHue), B3auMoJeicTBHe Bogopoaa € okcugom Mmenu (II)
(BO3MO>KHO MCITI0/Tb30BaHUEe BHZeOMaTepUasoB), HabmoeHrne 00pa3ijoB BellecTB KOJTUYECTBOM
1 monb, uccienoBaHre 0COOEHHOCTel pacTBOPeHHsl BeIleCTB C pa3/IMuHOM PaCTBOPHUMOCTHIO,
TIPUTOTOBJ/IEHME PAaCcTBOPOB C ONpeJeJéHHOM MacCOBOM [O/el pacTBOPEHHOIO BelllecTBa,
B3aMMOJIEMCTBHE BOJAbl C MeTa/l/laMd (HaTpueM W KajblyeM) (BO3MOXXHO WCIIO/b30BaHUe
BUZIeOMaTepUasoB), UCC/iefloBaHUe 00pa3lioB HEOPraHWYeCKUX BeIeCTB pa3/UYHBIX K/IacCOB,
Hab/rofleHre M3MeHeHUsI OKpacKu WHAWKATOPOB B PacTBOpax KUC/IOT W IIjesioueid, u3ydeHue
B3auMogencTBUs okcuga Meau (II) ¢ pacTBOpoM cCepHOM KHC/IOTHI, KHACIOT C MeTas/ulaMH,
peakLMii HeWTpanu3aldd, T0JiyueHHWe HepacTBOPUMBIX OCHOBAHWM, BbITECHEHUWE OJHOr0
MeTasijia [pyruM U3 pacTBOpa COJIU, pellleHe SKCIIepUMeHTaTbHBIX 3a/jau 1o TeMe «BakHel1me
KJIaCChl HEOPTaHUUeCKUX COeZIMHEHU».

[Tepyiogyueckuii 3akoH M Ilepuoauueckas cucremMa XHUMHUYeCKMX 3jemeHToB [I. WM.
MengeneeBa. CrTpoeHWe arTOMOB. XuMHuyeckasd CBA3b. OKUC/IMTEIbHO-BOCCTAHOBUTE/ILHEIE
peaxiuu

[TepBble TOMBITKA KjAacCUPUKALMKM XUMUUECKUX 37ieMeHTOB. [loHsiTue o rpynmax
CXOZHBIX 3/1IEMEHTOB (ILleJIOUHbIe U 1IjeJIOUHO3eMe/bHble MeTasl/bl, rajloreHbl, MHEPTHBIE ra3bl).
OneMeHTHI, KOTOpPbIe 00pa3ytoT aMbOoTepHbIe OKCHbI U TUPOKCH/IBI.

[Tepyopnueckuit 3akoH. [lepyuopnueckasi cucremMa XUMHYeCKUX >yemeHToB [ U.
MenpeneeBa. KopoTkomnepuogHasi U [JauHHONepuoAHasi (opmbl [leproguueckoii cUCTeMbI
xuMuueckux 3nemeHToB 1. W. MeHpgeneeBa. Ilepuogbl U rpymmbl. PU3NUECKUM CMBIC
TIOPSIIKOBOT0 HOMepa, HOMEPOB I1epro/ia U IPYIIILI 3/IeMeHTa.

Crpoenne aromoB. CocraB aromHbIX sfAfep. HMsortombl. OnekTpoHbsl. CrTpoeHue
3JIEKTPOHHBIX 000/10UeK aTOMOB IMepBbIX 20 XUMHUECKUX 3/IeMeHTOB [lepronueckoi CUCTeMbl
O. WN. MenpeneeBa. XapakTepuCTUKa XUMHUUECKOrO 3JIeMeHTa [0 €ro TM0JIOKEHUIO B
[Tepuoauueckoii cucteme [I. V1. MeHpeneeBa.

3aKOHOMEpPHOCTHU M3MeHEeHUs paZiiyca aTOMOB XUMHUUYECKUX 3/IEMEHTOB, MeTa/VIMUeCKUX U
HeMeTa/l/TIMYeCKHX CBOMCTB T10 TPYIIaM U Mepruozam.



3unauenue [lepuoguyeckoro 3akoHa U [leproanueckoi CCTeMbl XUMUYECKUX 3J1EMEHTOB
[J1s1 pa3sBUTHSL HAyKU U NpakTuKU. [1. . MeHeneeB — yuéHbIl U rpaKjaHUH.

Xummnueckas CBSI3b. KoBanenTtHas (nonsipHast 51 HeroJIsipHast) CBfI3b.
OJIeKTPOOTPHULIaTe/IbHOCTh XUMUUECKUX 3/1eMeHTOB. VIoHHas CBfI3b.

Crenenb  OkuOIeHHs.  OKUCIUTENBHO-BOCCTAHOBUTE/IbHBIE — peakiuu.  IIpoweccel
OKHUCJIeHUs] ¥ BOCCTaHOB/IeHUs. OKUC/IUTeIU U BOCCTaHOBUTEIIN.

XHUMHYECKHH IKCIIEDHMEHT.

u3yueHre 00pasL[OB BeILeCTB MeTa/VIOB M HeMeTa/l/IoB, B3aUMOeNCTBUe THAPOKCHUJA
L[MHKa C pacTBOpaMHU KHWCJ/OT W Lle/i0uel, NpoBeJjieHue OMNbITOB, WIIHCTPUPYIOLUX MPUMepbI
OKUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX Peakluk (TOpeHue, peakLjuy pas3/iokeH s, COeJUHEHUS]).

MexnpesmerHrie cBa3u

Peanu3anusi MeXXrpeMeTHbIX CBsi3ell MPU U3yueHUU XMMHHW B 8 Kjacce OCyILeCTB/IsIeTCs
yepe3 HCIOAb30BaHWE KaK OOIIMX ecTeCTBeHHO-HAYUHBIX TIOHATHH, TaK U TIOHSTHM,
SIBJIAFOLMXCST CUCTEMHBIMHU /11 OT/Ie/IbHBIX [IpejMeTOB eCTeCTBeHHO-HAyYHOI'0 L{UK/Ia.

OOmye ecTeCTBEeHHO-HayuHble TIOHATHS: HAy4HbIA (aKT, TUIOTe3a, Teopus, 3aKOH,
aHa/mM3, CHWHTe3,  KjlaccudUKalusi,  TepUOAWYHOCTh,  HaO/Mo[eHWe,  SKCIEepPUMEHT,
MO/le/IMpOBaHue, U3MepeHre, MOJiellb, SIBJIeHHe.

@dusuka: MaTepus, aTOM, »5JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYK/IWZ, M30TOIIbI,
PaJM0aKTUBHOCThb, MOJIEKY/a, 3JIeKTPUUeCKHW 3apsi[, BelecTBO, Teao, 00bEM, arperaTHOe
COCTOSIHME BeLeCTBa, ra3, (U3nuyeckue BeJWUMHBbI, eUHULIbI U3MepeHHsl, KOCMOC, TJIaHeThl,
3B€37b1, ComHIIE.

Buonorusi: poTocuHTes, apixaHue, buocdepa.

leorpadusi: atmocdepa, rugpochepa, MuUHepanbl, TOpPHbIe TOPOJbI, IOJe3HbIE
VICKOIlaeMble, TOIJIMBO, BOJHbBIE PeCypChI.

9 KITACC

BelniecTBo ¥ XvMHuecKasi peakijs

[Tepriognueckuii 3akoH. Ilepropnueckass cucreMa XuUMUYecKUX »3jemeHToB [. .
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHUM CBOUCTB XHWMUUECKHUX
37IeMEHTOB TIePBBbIX TPEX MEepPUOJOB, Kanus, KajJbLUs M HUX COeJUHEHUM B COOTBETCTBUMU C
T10JI0’KeHreM 371eMeHTOB B [leprojueckoli cuctemMe ¥ CTpPOEHHEM UX aTOMOB.

CrpoeHue BelllecTBa: BH/Jbl XUMHUECKOM CBSI3W. TUIBI KPUCTa/UIMYECKUX PELIETOK,
3aBUCHMOCTh CBOMCTB BellleCTBa OT TWIA KPUCTa/JIMUeCKOW peIIeTKM M BUJA XUMUUECKOM
CBS3U.

Knaccugukanyss ¥ HOMeHK/IaTypa HeOpraHhyecKHxX BelllecTB. XUMHWYeCKHe CBOMCTBa
BeL|eCTB, OTHOCSIIMXCS K Pas/MuUHbIM K/jlacCcaM HEeOpraHhyecKux COeJUHEHWM, TeHeThyecKas
CBS3b HEOPraHWYeCKUX BeLeCTB.

Knaccudukaiys XuMUUeCKUX peakiyil 10 pa3/MuHbIM Mpu3HaKaM (TI0 YMC/Iy M COCTaBy
yUaCTBYIOIMX B peaklMu BeIecTB, 10 TeraoBoMy 3(@eKkTy, M0 H3MEHEHWIO CTelleHen
OKHCJIEHUS] XUMHUeCKHUX 3/IeMEeHTOB, 10 00paTUMOCTH, M0 yuaCTUIO KaTaju3aTopa). JK30- U
SHJI0TEPMUYECKUE PeaKLui, TePMOXUMUYECKHEe YPaBHEHUSI.

[ToHsiTHE O CKOPOCTH XUMHUeCcKoi peakuuu. [ToHsiTne 06 oOpaTMMbIX M HEOOPaTUMBIX
XUMUUECKUX peakiusix. [loHsiTue O rOMOreHHbIX M TeTeporeHHbIX peakuusx. [loHsTve o
kKaraiv3e. IloHsiTHe 0 XuUMHUYeCKOM paBHOBeCcMM. @PakTOpbl, BIKSAIOLIME Ha CKOPOCTb
XMMHYECKOW PeakLUy U MOJI0XKeHe XUMUYeCKOTr0 paBHOBECHSI.



OKUC/IUTEe/TbHO-BOCCTAaHOBUTE/IbHBIE  PeaKIUM, 3eKTPOHHBIA 0ajsiaHC OKUCIUTeTbHO-
BOCCTaHOBUTe/IbHOW peaklvy. CocTaBjeHWe YpaBHEHUM OKUC/IUTEeTbHO-BOCCTAaHOBUTE/IbHbIX
peakivii C NCTOIb30BaHHeM MeTo/la 37IeKTPOHHOTO OastaHca.

Teopusi 5/1€KTPOIUTUUECKON AWCCOLMALIMUA. JJIEKTPOIUTBI U HE3/IeKTPOJIUThL. KaTHOHBI,
aHUOHBI. MexaHW3M /[WCCOLMALMM BeLeCTB C pa3lMUYHbIMM BHJAMU XUMHUUECKOM CBSI3H.
Crenenb auccotyaryiv. CUbHbIE U C/1abble 3/1I€KTPOUTHL.

Peakiiuy MOHHOTO OOMeHa. Y CJ/IOBUsI TIPOTEKAHUSI PeakIii MOHHOTO OOMeHa, TIOJHbIe U
COKpallléHHble WMOHHble ypaBHeHUsl peakiuii. CBOWCTBa KHC/IOT, OCHOBAaHWW U COJiell B CBeTe
nipe/icTaB/ieHnid 00 37eKTPOMTUUECKON Juccorvauyu. KadecTBeHHble peakl[MM Ha HOHBL
[ToHsiTHe o rUAposK3e Comen.

XHUMHYECKHH IKCIIEDHMEHT.

03HaKOMJIEHHE C MOZEe/SIMA KPUCTA//IMUeCKUX PeLIETOK HeOpraHWueCcKHWX BelleCcTB —
MeTa/uUIoB U HeMmeTa/uioB (rpadura M anmasa), CAOXKHBIX BelecTB (X/iopyja HaTpus),
WcceJoBaHUe 3aBUCUMOCTH CKODOCTHM XUMMWUECKOW peaki[id OT BO3JeNCTBUSI Pa3/MUHbIX
(hakTOpOB, HCC/Ief0BaHUE 37eKTPOIPOBOAHOCTA PACTBOPOB BeILeCTB, MpoLiecca JUCCOLUALA
KUCJIOT, 1esoueld W cojieli (BO3MOXXHO HCIIO/Ib30BaHWe BH/Ie0 MaTepuasioB), TMpoOBeJeHue
OTbITOB, WITFOCTPUPYIOIIUX TIPU3HAKW TIPOTeKaHUs peakiuii MoHHOro obmeHa (oOpa3oBaHue
ocajZika, BbIZieJieHWe Tra3a, o0pa3oBaHWe BOJbI), OMbITOB, WIIFOCTPUPYIOIUX TPUMEPHI
OKHC/TUTeTbHO-BOCCTAHOBUTE/IbHBIX peaklui (ropeHue, peaki[iu pPa3/ioKeHUs, COeJUHEeHNs),
pacrio3HaBaHWe HeOpraHWYeCKWX BeIecTB C TMOMOLbI0 KaueCTBEHHBIX peakluii Ha HOHBHI,
pellieHre SKCrepuMeHTabHbIX 3a/au.

HemeTauibl ¥ X COeTMHEHUS

OOmiasi xapakTepuCTHKa rasoreHoB. OCOOEHHOCTM CTPOEHHsI aTOMOB, XapaKTepHble
crenieHU okuciaeHus. CTpoeHWe U (u3MuUeCcKWe CBOMCTBA MPOCTHIX BELECTB — TajOreHoB.
XyUMUUeCcKre CBOWCTBa Ha TpuMepe XJiopa (B3auMojieliCTBUMe C MeTajJlaMM, HeMeTa/l/laMH,
mjesioyamu).  XsopoBogopoZ. ConsiHasg — KHUCIOTa, XUMHUeCKHWe CBOMWCTBA, TIOJyueHHe,
npuMeHeHue. [lelicTBUe xJiopa U XJI0OPOBO/I0PO/ia Ha OPraHK3M yesioBeKa. BaxkHeliie x10publ
Y X Haxo)XKJeHue B TIpUpo/e.

OO6miast xapakTepucThKa 37eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTpPOeHUsl aTOMOB,
XapakTepHble CTerleHW OKHcieHus. CTpoeHre W (PU3MUecKue CBOWCTBA TIPOCTHIX BEIeCTB —
KUCJIOPOJla U Cepbl. AJIZIOTPONHbIE MOAU(DUKALIMM KUCIOPOJa U cepbl. XUMUYeCKHe CBOMCTBA
cepbl. CepoBO/i0pO/l, CTpoeHUe, Gu3UuecKhe U XuUMHUUeckKue cBoucTBa. OKCHAbI Cepbl Kak
Tpe/iCTaBUTeIM KUC/IOTHBIX OKCHJ0B. CepHasi KACI0Ta, (U3MUecKue U XUMUYeCcKre CBOMCTBA
(oOuMe Kak TIpe[CTaBUTeNss Kjaacca KUC/IOT U Creluduueckue). XUMUUECKUEe peaklvu,
Jie)kalllie B OCHOBe TIPOMBIILJIEHHOTO crocoba rosiyueHusi CepHOM KUC/IOThI. [IprMeHeHue
cepHO KucaoThel. ConMu cCepHOM KUCIO0ThI, KaueCTBeHHas peakliys Ha Cy/abdaT-uoH. HaxoxaeHue
cepbl U €€ coelWHeHWN B Tpupofe. XUMHUUeCKOe 3arpsi3HeHHe OKpY’Karolel Cpeibl
COeJUHEHUSIMU Cepbl (KMC/IOTHBIE [OXKIH, 3arps3HeHHe BO3[yxXa W BOJOEMOB), CIIOCOOBI ero
TIpeIOTBpaIl[eHus.

OOmiasi xapakTepucTvka 37eMeHTOB VA-rpymnmbl. OcoOeHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble CTelleHW OKHUC/IeHus. A30T, paclpocTpaHeHWe B TIpUpojie, (usnyeckue U
XUMHUUecKHe cBoiicTBa. KpyroBopot a3orta B mipupojie. AMMUaK, ero Ggusndyeckue U XMMUUecKre
CBOMCTBa, MoydeHue u npuMeHeHue. Co/ii aMMOHUS, UX (U3UUeCKHe U XMMHUeCKe CBONCTRBA,
rpuMeHeHUe. KauecTBeHHasi peaklUsi Ha WOHbI aMMOHHs. A30THasi KWC/IOTa, eé TMoaydyeHue,
¢usnueckre W XUMHUYeCKWe CBOHMCTBa (0OIuMe Kak TIpeACTaBUTeNsl Kjacca KUCIOT U
crieruduryeckue). Vcrmonmb3oBaHWe HUTPATOB U COJiel aMMOHHUS B KaueCTBe MHHEpPaTbHBIX



ynobpenuii. XvMyuyeckoe 3arpsisHeHHe OKpYyKarollled cpefibl CoeJUHEeHUsIMU a30Ta (KHUC/IOTHbIe
JOXK/IM, 3arpsi3HeHue BO3Jyxa, MOuUBbl U BOAOEMOB). docdop, annoTporHble MoAUpHUKaALUA
tdocdopa, dbusnueckue u xuMmuueckre corctBa. Okcuf docdopa (V) u dbocdopHas Kuciora,
(dbusnueckie W XUMUUYeCKWe CBOWMCTBa, moJjiyueHue. Mcrnosb3oBaHue ¢dochaToB B KauecTBe
MHUHepaJIbHBIX y100peHUH.

OOmiasi xapakTepucTHKa 31eMeHTOB I[VA-rpymnmbl. OcoOeHHOCTH CTpPOeHUsI aTOMOB,
XapaKTepHble CTeNeHU OKUC/IeHUs. YT/Iepo/, alloTpornHble Mogu(pHUKaLUY, paclpocTpaHeHue B
npupoze, pusnueckue U XUMUUecKre cBoWcTBa. Azcop6uus. KpyroBopoT yriepoza B Iipupo/e.
Okcuapl yriepoja, ux pusnueckue U XUMUYeCKHe CBOWCTBA, JeCTBHE Ha >KUBbie OpPraHU3Mbl,
ToIy4eHre ¥ TIpUMeHeHre. DKOoJIoruueckre Tpo0sieMbl, CBsi3aHHbIe C OKcugoM yriepoga (IV),
rUroTe3a ria00anMbHOTO TIOTeIJIeHUs] K/IMMaTa, TTapHUKOBBIN 3¢ GheKT. YTosmbHas KUC/IOTa U eé
conmu, UX (U3MUecKue W XUMUUYECKHe CBOMCTBa, TOydeHHe W TipuMeHeHue. KauecTBeHHas
peakiusi Ha KapbOoHaT-MoHBL  lMcmonb3oBaHue KapOOHAaToB B OBITY, MeAMIMHE,
TIPOMBIIILJIEHHOCTH U CeJTbCKOM XO0351CTBe.

[TepBOHaua/sbHBIE TIOHATHS 00 OPraHUUECKHWX BeIeCTBaX KaK O COeIMHEHHsX yriepoja
(MeTaH, 3TaH, 3TWIeH, alleTWeH, 3TaHOJ, TJMLEPUH, YKCyCHas Kwucsora). I[IpupogHbie
WCTOYHUKU YTJIeBOZOPOZAOB (yrosb, MPUPOAHBIA ra3, He(Tb), MPOAYKTHl WX TMepepaboTKu
(6eH3uH), UX pOJIb B OBITY U MPOMBIIIUIEHHOCTH. [TOHSATHE O OMOIOTMUYECKU Ba)KHBIX BEI[eCTBAX:
)Kupax, Oefkax, yrjieBojlax — W WX POMM B JXM3HU 4YejiOoBeKa. MaTepwajbHOe eIUHCTBO
OpraHW4eCcKUX 1 HeOpraHMUeCcKuX COeMHeHHM.

KpemHuii, ero ¢@usmyeckue M XUMHUYeCKUe CBOWCTBA, MOJy4YeHWe U TPUMeEHEeHHe.
CoenuHeHusi KpeMHHsi B mipupoje. OOume mpezactaBiaeHuss o6 okcuzge kpemuusi (IV) u
KpeMHHeBO# kuciote. CUTUKAThl, UX MCII0/Ib30BaHUE B OBbITY, B IPOMBIIIEHHOCTH. BakHetime
CTPOUTE/IbHbIE MaTepuasibl: KepaMHKa, CTeK/IOo, IieMeHT, 0OeToH, >kene300eToH. IIpoGieMbl
6e30MacHOTO UCIOJTb30BAHMS CTPOUTETbHBIX MaTePUaiOB B TIOBCEIHEBHOM XKU3HMU.

XHUMHYECKHH IKCITEDHMEHT.

u3yueHre 00pasL[0OB HEOpPraHWUeCKUX BelecTB, CBOMCTB COJITHOW KHUCJIOTHI, TTPOBe/leHre
KaueCTBEHHBIX Peaklii Ha XJIOPWZ-UOHBI U HaOJII0JieHre MPU3HAKOB WX MPOTEKAHUs, OIIBITHI,
oTpakaroiue (pu3uvecKre U XUMHUYeCKHe CBONCTBA TajlOTeHOB U WX COeAWHEHWH (BO3MOXXHO
WCIO/Ib30BaHUe BU/leOMaTepHaioB), O3HaKOMJIeHHWe C obpasijaMu XJIOpUZOB (ra/joreHU/oB),
O3HaKOMJieHWe ¢ o0pa3ljaMd cepbl W e€ CoeVHeHWsIMH (BO3MOXXHO HCIIO0JIb30BaHHE
BUJeOMaTepuaioB), HabirozeHue Tiporiecca oOyriMBaHUSI caxapa TOf  JIeHCTBHEM
KOHI[eHTPUPOBAHHOW CEPHOM KHCJIOThI, U3yUYeHHEe XUMHUUYeCKUX CBOWCTB pa30aBleHHOW CEepHOU
KWC/IOThHI, TIPOBe/leHre KaueCTBeHHOW peaklMM Ha Cyab(aT-uoH U Hab/tofieHre TIpU3HaKa eé
NPOTeKaHusl, 03HaKOMJ/IeHHe C (U3MUeCKUMM CBOMCTBaMH a30Ta, ¢ocdopa U uUX coeJuHeHUM
(BO3MO>KHO MCIT0/Tb30BaHKEe BHZIeOMaTePHUasIoB), 00pasliaMu a30THBIX U (oChOPHBIX YA0OpeHHIA,
rnosiyueHre, cobupaHve, pacrio3HaBaHWe W U3yueHWe CBOWCTB aMMHaka, IIpOBefieHHe
KaueCTBEHHBIX peakluid Ha WOH aMMOHHsA U ¢ocdar-uoOH U U3ydyeHHe TIPU3HAKOB UX
TIPOTEKaHHsl, B3aMMOJENCTBUe KOHILIEHTPUPOBAHHOW a30THOM KHC/IOTBI C Me[bi0 (BO3MOXKHO
WCTO/Ib30BaHME BUIEOMATePUAsIoB), U3ydeHHe Mo/iesiell KPHUCTa/THUeCKUX PelnéToK aamasa,
rpaduTa, Gys/ulepeHa, O3HAKOMJIEHHE C TIPOIIECCOM aZicOpPOIMM  PAacTBOPEHHBIX BeIeCTB
aKTUBUPOBAHHBIM YIJIEM U yCTPOMCTBOM IPOTHBOrasa, rojiyyeHue, cobupaHue, pacrio3HaBaHHe
Y U3yuyeHHe CBOMWCTB YTJIEKHC/IOTO ras3a, NpoBe/ieHHe KaueCTBEHHbIX peakldii Ha KapOoHaT u
CWIMKAT-WOHbl W W3y4yeHWe TIPU3HAKOB WX TIPOTeKaHWs, O3HAaKOMJIEHHWEe C TMpOJyKIuen
CWIMKATHOW TIPOMBIIIJIEHHOCTH, PellleHHe 3KCTIepPUMeHTabHBIX 3afiau 1o TeMe «BakHelIe
HeMeTaJl/Tbl U UX COeIUHEeHUsI».



MeTtasutbl ¥ MX COeJUHEeHUS

OOmiasi XapakTepuCTHKa XWUMHAYEeCKHUX 3JIeMEHTOB — MeTa//IoB Ha OCHOBAaHUM WX
rosiokeHus B [leproanueckon cucteme XUMAYeCKUX 371eMeHTOB []. V. MeHzenieeBa 1 CTpoeHuUs!
atomoB. CTpoeHue MeTa/uloB. MeTa/unueckasi CBfI3b U MeTa//IMyecKas KpUCTa//IMvyecKast
peliéTKa. JJIeKTPOXMMHUUECKUW psifi HanpsbkeHWW MeTasioB. Pdusnueckre W XUMHUUECKHe
cBoiicTBa MeTasuioB. OO1Me criocoObl TomyueHuss MeTa/uioB. [IoHATHEe 0 KOPPO3UM MeTaslIOB,
OCHOBHBIE CII0COOBI 3aI[UTHI UX OT KOppo3un. CriiaBbl (CTajb, UyTyH, JOPaTIOMUHNN, OpOH3a) 1
UX TIpUMeHeHre B ObITY U TTPOMBIIIEHHOCTH.

[IlenouyHble MeTasbl: T0/I0’KeHHe B [lepronueckoil cucteMe XMMHUYECKUX 3/1eMEHTOB /1.
U. MeHngeneeBa, CTpoeHMe MX aTOMOB, HaxOXJeHHe B Npupofe. Pusnyeckue U XUMUYECKHUe
CBOMCTBA (Ha npuMepe HaTpus U Kanus). OKCUAbl U TUAPOKCUBI HaTpUs U Kanus. [Ipumenenne
11]eJIOUHBIX META/IJIOB U UX COeIUHEHHH.

[[lesiouHO3eMeNlbHbIE MeTa/l/Ibl MarHui W Kajblldi: mMoJjiokeHWe B [lepuouueckoit
CcHUCTemMe XUMHUeCKux 3yiemeHTOB []. V. MeHgesieeBa, CTpoeHMe MX aTOMOB, HaxOXJeHUEe B
npupogie. dusnueckre U XUMHUUECKHe CBOMCTBA MarHus M KaabLivs. BakHelve coefrHeHHUs
KanbLys (OKCHZ, TUPOKCH/, COn). JKECTKOCTh BOJbI M CITIOCOOLI €€ yCTpaHeHHUs.

AmomuHuii: TonoxkeHue B Ilepuoauueckol cucTeMe XUMUUeCKMX 3remeHToB [I. .
MeHnpieneeBa, CTpoeHHe aToma, HaxoXKJeHWe B npupoge. dusnueckre U XMMUUeCKHe CBOMCTBA
anmoMuHusi. AM(OoTepHbIe CBOMCTBA OKCH/A U TUPOKCH/IA a/TFOMUHUSI.

JKene3o: mnonoxeHwe B Ilepuoguueckol cuUcTeMe XWMHUUeCKuX 3jeMeHToB [I. .
MeHieneeBa, CTpOeHHe aToOMa, HaxoXKJeHWe B mpupoje. dusnueckre U XMMUUeCKUe CBOMCTBA
>kenesa. Okcugpl, ruApokcuzabl U comu xenesa (II) u xenmesa (III), ux cocras, cBOMCTBA U
TIo/1yueHue.

XuMrqIecKHH 5KCIIEDHMEHT.

O3HaKOM/IeHHe C oOpa3llaMd MeTa/JIoOB W CIIaBOB, WX (PU3NUECKUMH CBOMCTBaMH,
V3y4yeHHe pe3y/lbTaTOB KOPPO3WMM MeTalJIoB (BO3MOJKHO MCIIO/b30BaHUE BHeOMaTeprasoB),
0co0eHHOCTeH B3aMMO/IeMCTBUSI OKCHZA KasbIUsl U HAaTPHsi C BOJON (BO3MOYKHO HCIIO/Ib30BaHHE
BH/leOMaTepHasioB), HMCC/e/loBaHUe CBONCTB >XECTKOW BOJbI, TMpoljecca TOPeHMs >kKeje3a B
KuCIopoZe  (BO3MOXKHO — HWCIIOMb30BaHWe  BHUJIeOMaTepUasioB), TMPU3HAKOB  I[POTEKaHUs
KaueCTBEHHbIX peakLUii Ha WOHBbI: MarHus, KajbLiUs, aJtOMUAHUS, LIMHKa, Kene3a (II) u xenesa
(I1I), memu (II), Hab/rOI€HWE W OTMCAHHWEe TIPOLIeCCOB OKPALIMBAHUS TJIAMEHW MOHAaMH HaTpUS,
Kanusl U Kasblysi (BO3MOXKHO MCIO/b30BaHUe BH/ieOMaTepuasoB), UCCaeloBaHue aM(OTepHBIX
CBOMCTB TW/IPOKCH/IA aJTFOMUHKMS U TUPOKCH/IA LIMHKA, pellleHre SKCIlepUMeHTalbHbIX 3a/iau 1o
TeMe «BakHel11e MeTasbl U UX COeIMHEHUS».

XvMus ¥ OKpy’Karollias cpea

BewectBa 1 Marepuansl B ITOBCeJHEBHOM KM3HM YesioBeKa. be3omnacHoe UCMoO/ib30BaHUE
BEIIeCTB M XUMHUECKUX peakuyid B ObiTy. [lepBas TOMOIb TIpU XUMHUYECKHUX OXKOTax U
OTpaB/IeHUSIX.

XuMunyeckoe 3arpsi3HeHHe OKpY»Karolljel cpefibl (TipefiesibHasi JOMyCTUMasi KOHL|eHTpaLus
BeIecTs, Aanee — [1/1K). Poib X¥uMun B pemieHnH K0JIOTHUeCKUX MPo0ieM.

XvMrrdeckHi SKCIIEDHMEHT

n3yueHre 00pa3ljoB MaTepUasioB (CTEKJIO, CTlyIaBbl META/IOB, TOJIMMEpPHbIe MaTepUasbl).

MexnpeamerHeie cea3m

Peanu3anusi MeXXmnpeIMeTHbIX CBSI3€M MPU U3yUeHWU XMMHUHU B 9 KJlacce OCYI[eCTBJISeTCA
yepe3 WCIO/b30BaHME KaK OOIIMX eCTeCTBeHHO-HAYUHBIX TIOHATHH, TaK U TIOHSATHH,
SIBJISIFOLLIMXCS] CACTEMHBIMU /11 OT/le/TbHBIX PeZIMETOB eCTeCTBEHHO-HAYYHOT0 LIUKJ/Ia.



OO1ie ecTeCTBeHHO-HayuHble TIOHATHS: Hay4HbIA (akT, THUIOTe3a, 3aKOH, Teopus,
aHanu3,  CHMHTe3,  Kjlaccu(uUKaluuys,  TepUoOJUYHOCTb,  HabmmofeHue,  SKCIIEPHUMEHT,
MOZieTMpOBaHNe, U3MepeHue, MO/ielb, siB/leHNe, TapHUKOBLINA 3P deKT, TeXHOIO0THsI, MaTepHUaslbl.

duspka: MaTepusi, aroM, O3eKTPOH, TIPOTOH, HEWTPOH, HOH, HYK/WJ, HW30TOIIb,
DaZM0aKTHBHOCTb, MOJIEKY/a, 9JIeKTPUUeCKU 3apsi[, TMPOBOJHUKH, IIOJYIIPOBOAHUKH,
JW3/IeKTPUKY, (OTO3/7IeMeHT, BelljecTBO, Telo, 00bEM, arperaTHoe COCTOSIHHE BeIlecTBa, ras,
pacTBOp, PAaCTBOPUMOCTb, KpPUCTa/UIMUecKasl PpeméTKa, CIUIaBbl, (U3NUYecKre BeTWYuHbI,
e JMHULIbI U3MepeHHsl, KOCMUUeCKOe TIPOCTPAHCTBO, TIJIAHeTHI, 3B€3/b1, CoJTHLE.

Buonorusi: ¢orocuHTe3, AbIxaHue, Ouocdepa, dKOCHCTeMa, MUHepasbHbIe yIoOpeHws,
MHKPO3/IeMeHTbI, MaKp0O3JIeMeHTbI, TUTaTe/IbHbIe BeIlleCTBa.

leorpadus: armocdepa, ruzapochepa, MuHepasbl, TOpPHble TIOPOJbl, II0JIE3HbIE
WICKOTIaeMble, TOTUIUBO, BOJHbBIE PECYPCHI.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 XMW HA YPOBHE
OCHOBHOI'O OBILEI'O OBPA30OBAHUSA

JIMUHOCTHBIE PE3YJIbTATHI

JINUHOCTHBIE pe3y/bTaThl OCBOEHHUS TIPOrPaMMbI OCHOBHOTO o0irero o6pa3oBaHus
JOCTUTAIOTCS B X0/le 00yUeHHs] XUMUM B eIMHCTBe yueOHOM M BOCTIUTATeTbHOU [1esITeIbHOCTH B
COOTBeTCTBUM C  TPAJAULIMOHHBIMU  POCCUMCKUMU  COLIMOKYJbTYPHBIMU UM  JyYXOBHO-
HPaBCTBEHHBIMM L[€HHOCTSIMU, TIPUHATHIMU B 00IL[eCTBe TIpaBUIAMA M HOPMaMU TIOBeJeHUs U
CMIOCOOCTBYIOT MpoOLieccaM CaMOTIO3HaHMSI, CAMOPa3BUTHS M COLIMAM3aLUK 00yYarOLUXCSl.

JINYHOCTHBIE pe3y/bTaThl OTPa)KalOT TOTOBHOCTb OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEeMOW TO3UTHBHBIX LIEHHOCTHBIX OPHEHTALMi U paclIipeHHe OIlbITa JesTeNbHOCTH Ha eé
OCHOBe, B TOM UH(CJIe B YaCTH:

1) naTprOTHYECKOr0 BOCITMTAHUS:

L[eHHOCTHOT'O OTHOLLIEHUS K OTeUeCTBeHHOMY KY/bTYPHOMY, UCTOPUYECKOMY Y HayUHOMY
Hac/eui0, TIOHUMAaHUs 3HAaueHWs XVMHUYeCKOW HayKW B JKU3HM COBPEMEHHOro O0O0IecTBa,
CNIOCOOHOCTH BJIaZIeTh [OCTOBepHOW MH(OpMaIeil 0 TepefoBbIX JOCTHMXKEHUSX U OTKPBITUSIX
MHUPOBOM M OTe€UYeCTBEHHOM XMMWH, 3aMHTEPeCOBAaHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoMCTBe
MHpa U 00111ecTBa;

2) TPa’KJ@HCKOT'0 BOCITUTAHH:

TpeJCTaB/eHnss O COLMa/JIbHBIX HOpPMax M TpaBWIaX MEXIMYHOCTHBIX OTHOLIEHUN B
KOJIJIEKTHBe, KOMMYHUKaTUBHOM  KOMIIETEHTHOCTM B OOIIECTBEHHO  I10JIe3HOM,
yueOHOHMCCIIe[OBaTe/IbCKOM, TBOPUECKOW W [APYTUX BUAAX [JesTeJIbHOCTH, TOTOBHOCTH K
pa3HO0Opa3HOI COBMECTHOM [1esITeIbHOCTH TTPY BBITIOJTHEHUH YueOHBIX, TI03HABaTe/IbHBIX 3a/jauy,
BBIITOJIHEHUM XUMHUYEeCKUX SKCIIePUMEHTOB, CO3JaHHUM YueOHBbIX TIPOEKTOB, CTPeMJIEHHSI K
B3aMMOITOHMMAHUIO ¥ B3aMMOIIOMOILI[M B TpoLiecce 3Tod yueOHOW JesTelbHOCTH, TOTOBHOCTH
OlLleHMBaTh CBOE TMOBe/leHHWe W TIOCTYIIKA CBOWMX TOBapuIllel C TMO3ULIMA HPaBCTBEHHBIX U
TIPaBOBBIX HOPM C YU8TOM 0CO3HAHUSI MOC/Ie/ICTBHI MOCTYIIKOB;

3) LIeHHOCTH Hay4YHOr'o NMO3HaHUA:

MHUDOBO33pDeHUEeCKWe TIpeACTaB/eHWss O BeljeCTBe MW  XUMHUUYECKOM  peakIuy,
COOTBETCTBYIOLI[E COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAayKU M COCTAaBJISIIOIIME OCHOBY JJist
TMOHUMAaHWsI ~ CYIHOCTM HAy4YHOW KapTUHBl MWpa, TIpeAcTaB/ieHuss 00  OCHOBHBIX
3aKOHOMEDHOCTSIX Pa3BUTUSI MPHUPO/IbI, B3aUMOCBSI3X Ue/ioBeKa C TIPUPOAHOMN Cpefioid, O POJH
XUMUHY B TIO3HAaHUM 3THX 3aKOHOMEpPHOCTeH;

To3HaBaTe/IbHbIe MOTHBBI, HarlpaB/ieHHble Ha TIOJiyueHHWe HOBBIX 3HAHWM 10 XWMUH,
HeoOXoauMble A1 OOBSICHEHWsS] HaOJIF0/laeMbIX TIPOLIECCOB W sIBJIEHWH, T103HaBaTeTbHOM,
MH(GOPMAIIMOHHOM W YNTAaTeIbCKOW KY/IbTYPhl, B TOM UHCJ/Ie HaBBIKOB CAMOCTOSITe/TbHON PabOTHI
C yueOHBIMU TeKCTaMH, CIIPABOYHOM JIATEPATypOH, AOCTYITHBIMA TeXHHUUECKUMH Cpe/ICTBaMH
VMH(OPMaI[OHHBIX TeXHOJIOTHH;

MHTepec K 00yueHMIO W TI03HaHHIO, JIF0O03HATeNbHOCTb, TOTOBHOCTb U CITIOCOOHOCTH K
camMo00pa30BaHUI0, TTPOEKTHON U WCC/Ie/IOBATeTbCKOU AeATeNbHOCTH, K OCO3HAaHHOMY BBIOODY
HaTpaB/IeHHOCTH U YPOBHS 00yUeHUs B /la/ibHeHIIIeM;

4) bopMHpPOBaHUA Ky/IbTYPhI 370POBbS:

OCO3HaHWe IIeHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3/I0pOBbIO,
YCTAHOBKM Ha 3/I0POBbIM 00pa3 >KW3HU, OCO3HAHWE TIOC/e/ICTBUM W HENpUsATHE BPeIHbBIX
npuBbIUeK (yroTpeOsieHUs] ajKOroJisi, HapKOTHKOB, KypeHWs), HeoOXOAMMOCTU COOJIIOJeHUs



npaBun 6Ge3omacHOCTH TIpU oOpalljeHMd C XUMWYeCKUMU BelllecTBaMU B ObITY W peabHOMN
JKW3HU;

5) TPy/Z{0OBOr0 BOCIIMTaHH:

WHTepecC K MPaKTUYeCKOMY M3y4eHHIo rpodeccuii U TpyZia pa3/IniyHoOro pojia, yBaKeHHe K
TPyAy W pe3y/ibTaTaM TPYAOBOM [esiTe/IbHOCTH, B TOM UWCIe Ha OCHOBe TIpUMeHeHHs
MpeJMEeTHbIX 3HAaHWM [0 XWMHH, OCO3HAHHBIA BLIOOp WHAMBUIYATbHOM TpaeKTOPUU
TIPOZIO/DKEHUsST 00pa3oBaHMsI C YYETOM JIMUHOCTHBIX WMHTEPECOB W CHOCOOHOCTH K XUMHH,
00I11eCTBeHHBIX MHTEPECOB M TIOTPeOHOCTeM, yCremHou MpodecCHoHaIbHOU [esATeTbHOCTH U
pa3BUTHA HeOOXOJUMBIX YMEHHH, FTOTOBHOCTD aJJalITUPOBAThLCS B MpOdecCHoHaMbHOM cpefe;

6) 5K0JIOrM4eCcKOro BOCIIMTaHMs:

9KO0JIOTHYECKH Iie/iecoo0pa3Hoe OTHOIIIEHHe K TIPHUPOJie KaK UCTOUYHHKY JKHU3HU Ha 3emiie,
OCHOBe eé CyIIleCTBOBaHMs, MOHMMaHWe LIEHHOCTH 3/10pPOBOr0 M 0Oe30macHOro obpasa >KW3HH,
OTBETCTBEHHOe OTHOIleHHe K cOoOCTBeHHOMY (U3MUeckoMy U TICUXUUYECKOMY 370DOBbIO,
0CO3HaHMe 1IeHHOCTH COOJTIO/IeHHsI TIpaBUI 6e30MacHOro MoBe/IeHuUs TpU paboTe C BelljeCTBaMH,
a TaK>Ke B CUTYaLIUsX, YTPOXKAIOIIMX 37J0POBbIO U YKU3HU JTIO/Iel;

CNoCOOHOCTH TIPUMEHSITb 3HAHWS, T0JydaeMble TMPU W3yUeHUU XUMHU, [Jis pelleHus
3a/ja4, CBA3aHHbBIX C OKPY’Karolllell TPUPOIHOM CpeJioi, AJis MOBBILLIEeHNS] YPOBHS 5KOIOTUUeCKOM
KY/IbTYPbl, OCO3HaHHSI I7I00a/IbHOTO XapakTepa KOJOTMYeCKUX TP00JieM U TMyTel UX pelleHus
MOCPeJICTBOM MEeTO/IOB XMMUH, 3KOJIOTMUYEeCKOr0 MBIILIJIEHUs, YMeHUs] PYKOBO/ICTBOBATLCS UM B
M03HaBaTe/IbHOM, KOMMYHUKAaTUBHOU U COLIMAIbHOW MPaKTHKe.

METAITPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTampegMeTHBIX Ppe3y/lbTaTOB BBIJESIOT 3HauWMble /51 (POPMUPOBAHUS
MHUPOBO33peHHsT 00II[eHayuHble TIOHSATHS (3aKOH, Teopus, MPUHLIMII, TUMOTe3a, (aKT, CUCTEMA,
TIPOLIeCC, SKCIIeEPUMEHT U [IPYToe.), KOTOpbIe MCTO/b3YIOTCS B €CTeCTBeHHO-HAayUHbIX YueOHbIX
nipeZiMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM U3 3TUX MpPeIMeTOB (hOpMHUPOBaTh Mpe/iCTaB/IeHHe O
1[e/IOCTHOM HayyHOW KapTHHe MHUpa, U YHUBepCajbHble yueOHble ZeWCTBUsS (TTO3HABaTe/IbHBIE,
KOMMYHHUKATUBHbIE, PEry/ISITUBHBIE), KOTOPble 00eCreurBalOT (OpPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITe/TLHOMY TIJIAHUPOBAHUIO M OCYILIeCTBIEHUIO YUeOHOM /1eATeTbHOCTH.

[To3HaBaTe/IbHbIe YHUBEPCAJIbHbIE yueOHbIe AeHCTBUSA

Ba3oBebIe jlormueckue AeNCTBUS:

YMeHUsI HCTO0/b30BaTh TIPUEMBI JIOTUUYECKOTO MBIIJIEHUSI TIPU OCBOEHWM 3HAHUM:
PaCKpbIBaTh CMBICI XUMHUYECKHWX TIOHSATHH (BBIJENATh WX XapaKTepHble TPU3HAKH,
yCTaHaB/IMBaTh B3aUMOCBSI3b C APYTUMHU TIOHSTHSMH), UCTIONb30BaTh TIOHSATHUS [/1s1 00BbICHEHUS
oT/leNibHbIX (DAKTOB U sIBlIeHWM, BBIOMPATh OCHOBAHUSI W KPUTEPUU MAJis KAaCCUPUKAI[UU
XUMHUUECKUX BeIeCTB U XMMUUeCKUX peaki[ii, yCTaHaBIWBaTh MPUUUHHO-C/IeJICTBEHHBIE CBSI3U
MeXXIy 00BbeKTaMU W3yUeHUsi, CTPOUTh JIOTHUeCKHe pPacCyKAeHus (MHAYKTUBHbBIE, /le [yKTUBHEBIE,
T10 aHAJIOTHH), ZieJlaTh BBIBOZBI M 3aK/TFOUEHMS;

yMeHUe TIPUMEHSITh B Tpoliecce TO3HaHUS TMOHATHS (TpeAMeTHble U MeTarpeZMeTHLIE),
CUMBOJIMUECKHe (3HAKOBbIe) MOJIe/IM, WCIIO/Mb3yeMble B XUMHH, IPeo0pa30BbIBAaTh IITMPOKO
TPUMeHsIeEMble B XUMHHM MO/Ie/IbHbIe TIPEe/ICTAB/IEHUS] — XUMWYECKUH 3HaK (CMIMBOJT 3J/IeMeHTa),
XUMuueckass ¢GopMyna YW ypaBHeHHWE XWMHYECKOM peaki[ud — TIpU pellleHnd yueOHo-
MO3HaBaTe/NbHBIX 3a/lay, C YYETOM ITUX MOJeNbHBIX TIPeJCTaBJIeHUNM BBISBISATh U
XapaKTepHU30BaTh CYI[eCTBEHHbIE MPHU3HAKU H3yUaeMbIX OOBEKTOB — XUMHYECKMX BeIleCTB U
XUMUUYECKUX Deaklii, BbISBIATH OOIIMe 3aKOHOMEPHOCTH, TPUUUHHO-C/Ie[ICTBEHHBIE CBSI3U U
MPOTHUBOPEUUS B U3y4aeMbIX MPOLIeCCAX U SBJIEHUSIX.

Ba3oBble ucciejoBaTe/IbCKye AeCTBUA:



yMeHHe HCTIO/Ib30BaTh TOCTaB/IeHHbIe BOTMPOChl B KaueCTBe WHCTPYMeHTa TO3HaHUS, a
TakKke B KaueCTBe OCHOBBI /i1 (OPMHPOBAHHUS THIOTE3bl IO TIPOBEPKE TMPABUIHLHOCTH
BBbICKA3bIBAEMbBIX CYXK/E€HHIA;

npuobpeTeHre OIbITa 10 TUIAHUPOBAHWI, OPraHM3alMHd W TIPOBEJIeHUI0 YUeHHYeCKUX
9KCTIepUMEHTOB, YMeHUe Hab/oaTh 3a X0/[0M IPOLiecca, CaMOCTOSTeIbHO TIPOTHO3UPOBATh €0
pe3ynbTat, (GopMynupoBaTh 0000IeHHST W BBIBOZABI T0 pe3y/bTaTaM MPOBEAEHHOTO OIbITa,
WCCJIe/JOBaHMS, COCTAB/ISTh OTYET O MPOeaHHOM paboTe.

Pabota ¢ uadopmarueii:

yMeHHe BbIOMpaTh, aHaTM3UPOBAaTh U WHTEPIIPEeTUPOBAaTh MH(OPMAIIMIO Pa3TMUHBIX BUIOB
1 GhopM Tpe/ICTaB/IeHUS], TT0/TyYaeMyr0 U3 pa3HbIX UCTOUHUKOB (HayYHO-TIOMY/IIpHAs IMTepaTypa
XUMUUYECKOTO COZIep>KaHHs, CIIPaBOYHbIe T10COOUs, pecypchbl VIHTepHeTa), KPUTHUYECKU
OLIeHUBaTh NTPOTUBOPEUNBYIO U HEJJOCTOBEPHYIO MH(MOPMALIUIO;

yMeHHe TIPUMeHSITh pa3/IMuHble MeTO/bl U 3arlpOChl MPU TIOKCKe U 0TOope MHPOpPMaLUU U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOAMMBIX /IJIs1 BBITTOJTHEHUsT yueOHBIX U ITO3HABaTe/IbHbBIX 3a/au
OTpe/le/IEHHOr0 THIIA, TPHOOpeTeHHe OrbiTa B 00/1aCTH HMCMO/Ib30BaHUS WH(OPMAI[MOHHO-
KOMMYHHUKaTUBHBIX TEXHOJIOTHM, OB/IaZieHre KY/IbTYPOW aKTUBHOTO MCII0/Ib30BaHUST PA3/TMUHBIX
TIOWCKOBBIX CHUCTEM, CaMOCTOSITe/IbHO BbIOMpATh ONTHUMa/bHYIO (OpPMYy TpesCTaBIeHuUs
vHbOpMaIM ¥ WITFOCTPUPOBATh pelllaeMble 3a/laull HEeC/IO)KHBIMH CXeMaMH, ArarpaMMaMH,
Apyrumu (popmamu rpadyku ¥ UX KOMOUHALUSMU;

yMeHHe WCIO/b30BaTh W aHA/JM3WPOBaTh B TIporjecce yueOHOM M MCC/e[[0BaTebCKON
JesITeTbHOCTH MH(GOPMALIUIO O BIUSHUY MPOMBILLIIEHHOCTH, Ce/TbCKOT0 X03HMCTBa U TPAHCIIOPTA
Ha COCTOsTHME OKDY»Karolleil MpUpoJHOI cpe/ibl.

KoMMyHMKaTHBHBIE YHUBEPCA/IbHBIE YueOHbIe JeHCTBUS:

yMeHUsI 3aJjaBaThb BOMpOCHl (B XoJe Auasora U (WiM) [AUCKYCCHMH) T0 CYLIeCTBY
obcyxzaemoli Tembl, (HOPMYyJUPOBaTb CBOM TIPEJJIO’KEHUS] OTHOCHUTE/IbHO BBITIOJTHEHHS
rpe/J/iI0)KeHHOM 3a7jauy;

YMEHUSsI TIPe/ICTaB/ISTh MOJyYeHHbIe pe3y/IbTaThl T03HABATETLHOM [IeSITEJTbHOCTH B YCTHBIX
M TIMCbMEHHBIX TEeKCTaX; /[leflaTh TIPe3eHTALMI0 pe3y/bTaTOB BBITOJHEHUS XUMUYECKOTO
SKCreprMeHTa (J1abopaTOPHOrO OIbITa, JIAOOpaTOpPHOM pabOTHI MO MCC/IE0BAHHUIO CBOMCTB
BEIL[eCTB, y4eOHOr0 MPOEKTa);

yMeHHUs1 yueOHOTro COTPY/JHUUECTBa CO CBEPCTHHKAMH B COBMECTHOH TO3HABAaTebHON U
MCC/IeIoBaTe/TbCKOW eI Te/TbHOCTU TIPH PeIlleHHWH BO3HUKAIOIIMX TPo0/ieM Ha OCHOBe YdYéTra
00IIMX WHTEpPecoB W COTJIaCOBaHWS TO3WLMK (00CyXAeHWs, 0OMeH MHEHUSIMH, «MO3TOBbIe
IITYPMbI», KOOP/IMHAIUS COBMECTHBIX JIEHCTBHUM, OTpeie/ieHe KPUTEPUEB TI0 OL[eHKe KauecTBa
BBITTOJIHEHHOH pabOoThI U ZIpyTHE).

PerynsSTvBHbIE YHUBEPCA/IbHBIE YuebOHbIe AeHCTBUSA:

yMeHHe CAMOCTOSITe/IbHO OTIPe/IeNISTh LIe/IN [1esiTe/IbHOCTH, TJIAHUPOBATh, OCYIIeCTBISTh,
KOHTPOJIMPOBAaTh M TIPU He0OXOAWMOCTH KOPPEKTHPOBAaThb CBOIO [IeATE/IbHOCTb, BbIOMpPATh
Haubonee 3¢deKTHBHbIE CMOCOObI  pelleHHss yueOHBIX MW TI03HABaTe/NBHBIX  3a7iad,
CaMOCTOSITEJILHO COCTABJ/IATh WM KOPPEKTHUPOBATb TIPEJIOKEHHBIN aJrOPUTM JeMCTBUUN TIPU
BBLITIOJTHEHUM 3aJlaHUN C YYETOM TIIOJIyUeHUS] HOBBIX 3HaHMNA 00 W3ydaeMbIX OOBEKTaxX —
BeIlleCTBaX U peakiusiX, OLIeHUBaTh COOTBETCTBHE MOJYUEHHOrO pe3y/bTaTa 3asiBJIeHHOU L[eJIH,
yMEeHHE KCI0/Ib30BaTh ¥ aHA/IM3UPOBATh KOHTEKCTHI, TIPe/i/laraeMble B YCIOBUH 3a/IJaHUM.

IMPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeAMeTHBIX pe3y/JbTaTOB TI0 OCBOEHHMIO O00s13aTeIbHOTO COJep)KaHus,
YCTaHOBJIEHHOTO JaHHOW (ejepasbHOM pabodeil TIPOrpaMMOM, BBIIEISIOT: OCBOEHHbBIE



o0OyyaroIMMUCs HayyHble 3HaHUS, YMEHUsi U CIocoObl [leHcTBUM, crieliuduueckre st
TpeMeTHON 00/acT «XUMHST», BUJBI [I€STELHOCTH T0 TIOJYYeHHUI0 HOBOTO 3HAHUs, €ro
WHTepIIpeTaryy, Mpeodpa30BaHHI0 U IPUMEHEHHIO B PAa3/IMUHBIX YUeOHBIX U HOBBIX CUTYaIUsIX.

K koHily obyueHusi B 8 Kjacce mpeiMeTHbIe pe3y/bTaThl Ha 0a30BOM YPOBHE [10JKHBI
oTpakaTb CHOPMUPOBAHHOCTH Y 00YUarOIUXCST YMEHUH:

PacKpbIBaTh CMbIC/I OCHOBHBIX XMMHUYECKUX TOHSATHW: aTOM, MOJIeKy/a, XUMUUeCKUH
3/IEeMEHT, TIPOCTOe BeIlleCTBO, CJIOXKHOe BeLecTBO, CMeCh (OZHOpOAHas |
HEO/IHOPOJHasi), Ba/leHTHOCTb, OTHOCHUTe/IbHAas aTOMHas M MOJeKyJspHas macca,
KOJIMUeCTBO BeIlleCTBa, MOJb, MOJSIpHas Macca, MaccoBasi [0/si XUMHUeCKOro
jjIeMeHTa B COeJUHEHWH, MOJISIPDHBIM 00BEM, OKCHZ, KHUCJIO0Ta, OCHOBaHHWe, COJIb,
3/1eKTPOOTPULIATE/IbHOCTD, CTeNIeHb OKUC/IeHUS], XMMUUecKasi peakiiusi, Kjiaccudurkalys
peakLMii: peakLiUy COe/JUHEHHs], peakLiuM pa3/ioKeHus], peakLiii 3aMellleHus], peakLiiu
obMeHa, 3K30- 1 SHAOTePMUUECKHEe PeaKI[iH, TeTUIOBOW 3P heKT peakijuu, iApO aToMa,
3JIeKTPOHHBIN C/IOM aToMa, aTOMHas OopOWTanb, paJuyC aToma, XUMHYecKas CBS3b,
MoJISIpHasi M HeToJIsipHasi KOBajieHTHasi CBsI3b, MOHHAsl CBsi3b, WOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi 1014 BelllecTBa (MPOLleHTHast KOHL|eHTpaLysl) B pacTBOPE;
W/UTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMMUECKUX TOHATUN W TPUMEHSITh 3TH
TIOHSITUS TP OTMCAaHUU BeILeCTB U UX TIpeBpallieHUi;

WCMOb30BaTh XMMHUUECKYI0 CHMBOJIMKY /[iJIi COCTaB/ieHUs (opMys BelecTB U
yPaBHEHUM XUMUYeCKUX peakLui;

OTIpefieISiTh BaJIeHTHOCTh aTOMOB 3/7IEMEHTOB B OWHApHBIX COEJUHEHUSX, CTerleHb
OKWCJIEHUS] 3/IEMEHTOB B OWHApHBIX COeJUHEHUSX, TPUHA/JIeKHOCTh BEIeCTB K
orpeZieIEHHOMY K/accy coeAUHeHWW 10 QopmynaM, BHJ XWMHUUYECKOW CBS3U
(KoBasileHTHasi U MOHHasi) B HeOpPraHMUeCKUX COeJUHEeHUSIX;

packpeiBaTh cMmbIca [lepuogrueckoro 3akoHa /. M. MeHpgeneeBa: JeMOHCTPHUPOBATh
TOHMMaHWe TepUoINYeCcKOl 3aBUCUMOCTA CBOMCTB XMMHWYECKUX 3/IEMEHTOB OT MX
nosiokeHuss B Ilepuosnyeckoil cucTeme, 3aKOHOB COXPAHEHUs MacChl BeIeCTB,
TOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIPHOTO yueHusi, 3aKoHa ABOra/ipo;

OMHUChIBaTh M XapakTepu3oBaTb TabmuuHyro ¢opmy Ileproguueckoil CHUCTeMBI
XMMUUECKUX 3/IeMEHTOB: pa3/iiuaTh TOHSITUSl «rJaBHasi moArpymnmna (A-rpynma)» u
«mobouHass moarpynmna (b-rpymma)», Masble W 0OosbIMe TI€PUO/bI, COOTHOCHUTH
0003HaueHMs], KOTOpble UMEIOTCsI B Tabsmile «[lepuoanueckass cMCTeMa XUMHUECKUX
snemeHToB [I. V. MeH/jefieeBa» C UMC/IOBBIMU XapaKTePUCTUKaMH CTPOEHHSI aTOMOB
XUMUYECKMX 3/IeMeHTOB (COCTaB M 3apsifi siipa, oOIlee YWC/IO 37eKTPOHOB U
pacrpe/iesieHre UX T0 371eKTPOHHBIM CJI05IM);

K/1accuuLpoBaTh XMMUUECKUe 37IeMeHThbl, HeOpraHuyeckue BelllecTBa, XMMUUecKue
peakiuu (M0 YMC/Ay M COCTaBy Y4yaCTBYIOLIMX B PeaklUM BeLIeCTB, IO TEeIOBOMY
sddexry);

XapaKTepr30BaTh (OMUCHIBATh) OOIIMe XWUMHUYEeCKWe CBOWMCTBA BEIIECTB Pa3/IMUYHBIX
K/IaCCOB,  TIOATBepXKJasi  OMMCaHWe TpUMepaMH  MOJIEKY/SIPHBIX — ypaBHeHUM
COOTBETCTBYIOIIUX XUMHUUECKUX PeaKIi[ni;

TIPOTHO3UPOBATh CBOMCTBA BeI|eCTB B 3aBUCUMOCTU OT MX KaueCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTeKaHUsI XUMHUUYEeCKUX TpeBpalljeHUi B pa3/IMUHbIX YC/IOBUSIX;
BBIUMC/ISITE OTHOCUTETbHYIO MOJIEKY/ISIPHYIO M MOJISIPHYIO MacChl BellleCTB, MacCOBYIO
JI0JII0 XMMHUYEeCKOro 3jieMeHTa 1o ¢opMysie coeZluHeHUs], MaCCOBYIO [JI0JIf0 BelllecTBa B
pacTBope, IPOBOAUTH PAaCUEThI 110 YPaBHEHUIO XUMHUUYECKOU peakiuy;



TPUMEHSITh OCHOBHbIE OTepaliy MBICUTE/LHOM /1eaTeTlbHOCTH — aHalu3 U CUHTe3,
cpaBHeHMe, 0000I1leHre, CUCTeMaTH3aluio, KilacCU(UKalvio, BbisB/IeHUe TPUYUHHO-
C/Ie[ICTBEHHBIX CBsi3ell — [/l W3y4YeHUs] CBOMCTB BeIeCTB U XUMHUUECKUX peaKLUi,
eCTeCTBEHHO-HayuHble ~ METOZIbl ~ TO3HaHWs  —  HaO/rofieHHWe,  W3MepeHWe,
MO/ie/IMpOBaHue, IKCIIepuMeHT (peasibHbIN U MbIC/IEHHBIN);

C/lIefioBaTh TIpaBU/IAM  TIO/Ib30BaHUSI XWMHUYECKOW TIOCYZIod UM  1abopaTOpHBbIM
obopyJoBaHHeM, a Takke TpaBWaM OOpallleHusi C BeleCTBaMH B COOTBETCTBUU C
WHCTPYKLIMSIMU T10 BBITIOJTHEHHIO J1abD0PATOPHBIX XUMUUECKUX OITIBITOB T10 TOJTyUeHUIO
¥ cobupaHnio ra3000pa3HbIX BeljecTB (BOAOPOZA M KUCIOPOJa), NPUTOTOB/IEHUIO
PacTBOPOB C OMNpezeIéHHOM MacCOBOU [J0Jield paCTBOPEHHOIO Bell[eCTBa, MJIaHUPOBATh
Y TIPOBOJUTb XMMUYECKHe KCIIePUMEeHTHI TI0 PAClio3HABAHMIO PACTBOPOB Ijeioueii U
KHUCJIOT C TIOMOII[bI0 UHIUKATOPOB (JIakMyC, (heHo/dTaenH, MeTUI0paHX U Ipyrue).

K xoH1ly o0yueHus B 9 Kiacce rpeZMeTHble pe3ysbTaTbl Ha 6a30BOM ypOBHeE JIO/DKHBI
oTpaXkaTb CHOPMHUPOBAHHOCTh Y 00YUAIOIIMXCSl YMEHHI:

PacKpbIBaTh CMbIC/I OCHOBHBIX XWMHUUECKUX TOHATHN: XUMHUUECKUM 3/1eMeHT, aToM,
MoJieKy/ia, NOH, KaTUOH, aHUOH, MPOCTOe BellleCTBO, CJIOKHOEe BellleCTBO, BaJIEHTHOCTD,
3/1eKTPOOTPULIATE/IbHOCTb, CTeNeHb OKHWC/IEeHWs, XMMUYecKas peakLus, XUMHuecKas
CBS13b, TEIUIOBOW 3(GheKT peakiid, MOJb, MOJISIPHbIN 00BEM, PacTBOP, 3/IEKTPOJIUTHI,
He3/IeKTPOJIUThI, 3/IeKTPOJIUTHYeCKas: [UCCOLMALMs, peaklMd HWOHHOTO oOMeHa,
KaTa/u3aTtop, XWMHUYecKoe paBHOBecHe, oOpaTHMble YW HeoOpaTUMble peakKIlHH,
OKUC/IUTETbHO-BOCCTAHOBUTE/IbHbIE  peaklUd,  OKUC/IWTeIb,  BOCCTAHOBUTEJIb,
OKHC/IeHWe U BOCCTAHOBJIEHWe, a/oTpOIus, aM(pOTepHOCTb, XUMHUUYeCKas CBf3b
(KoBasieHTHasi, WOHHasi, MeTa//iMuyecKasi), KpPUCTa/UTMuecKass pelléTka, KOppo3us
METaJI/IOB, CIUIaBbl, CKOPOCTh XUMHUECKOW peaki[id, TIpefielbHO J0MyCTUMast
kKoHUeHTpauus [T/1K BeljecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMUUYECKUX TIOHSITUM U TIPUMEHSITb 3TH
TIOHSITUSI TP OTKMCaHUU BelleCTB U UX TIpeBpalleHUi;

WCTO/Ib30BaTh XUMUUYECKYH) CHUMBOJIMKY [I/I1 COCTaBeHUs (OpPMy/n BellecTB |
yPaBHEeHWM XUMUUECKHX peaKLUii;

orpe/ieNiiTb Ba/eHTHOCTb M CTelleHb OKWC/JEHWS XUMUYEeCKMX 37eMEeHTOB B
COeJUHEHUSIX Ppa3/MYHOr0 COCTaBa, TMPUHA//IEXKHOCTh BeIeCTB K OIpeAeéHHOMY
KJlacCy coeiuHeHWU TI0 Gopmy/am, BUJ XUMHUUECKOW CBsI3W (KOBasieHTHasi, MOHHas,
MeTa/TuecKasl) B HeOpraHW4yeCcKUX COeAVHEeHUsX, 3apsii MOHa TI0 XUMHYeCKOn
tdopmysne, xapakTep cpe/ibl B BOAHBIX pacTBOpax HEOPraHWYeCKUX COeJUHEeHWH, THUI
KPHUCTa//InyeCcKol pelléTKA KOHKPETHOTO BelllecTBa;

packpbiBaTh cMbIc [lepuoanyeckoro 3akoHa [I. V1. MeHpeneeBa ¥ [eMOHCTPUPOBATh
ero MOHMUMaHKe: OIMChIBaTh M XapaKTepu30BaThb TabiuuHy0 dopmy [leproanyeckoit
CUCTEMbl XUMMUECKHUX 3JIEMEHTOB: pa3/inyaTh TMOHATUSl «raBHas nogrpynna (A-
rpynma)» U «mobounas moarpymnmna (B-rpymma)», Manbie U OOJIbIIME TTEPHUOJBI,
COOTHOCHTb 0003HaueHWs, KOTOpble HWMEHTCS B IepUOAUYecKod Tabmmie, C
YMCJIOBBIMU XapaKTepUCTUKaMK CTPOEHUSI aTOMOB XMMHUECKUX 371eMeHTOB (COCTaB U
3apsifi s17ipa, oblijee UKC/IO /IEKTPOHOB U pacripe/iesieHre UX T0 3/IeKTPOHHBIM CJI0SIM),
0OBSICHSATL O00IIMe 3aKOHOMEPHOCTH B UW3MEHEHWH CBOWCTB 3/IEMEHTOB W UX
CoeJJMHEHMI B TIpejiesiaXx MaJbIX Mepuo/I0B U TJIaBHBIX MOATPYMN C YYETOM CTPOEHUSs
HX aTOMOB,



K/1acCcU(ULMpoBaTh XUMHUUECKHE 371eMeHThbl, HeOpraHuueckue BelecTBa, XUMHUYecKue
peakiuu (M0 YMC/Iy M COCTaBy Y4yacCTBYIOLIMX B PeakLUM BeLIeCTB, IO TEIOBOMY
3¢ deKTy, 10 U3MEeHEHUIO CTereHel OKMUC/IeHUs] XUMUYEeCKUX 3/IEMEHTOB);
XapaKTepH30BaTh (OMKCBhIBaTh) 0OIHMe W creludUUecKre XUMHYeCKHe CBOMNCTBA
TIPOCTBIX U CJIOKHBIX BellleCTB, TIOATBepXK/asi OrKrcaHue prMepaMu MOJIEKY/ISIPHBIX U
VIOHHBIX YPaBHEHUI COOTBETCTBYIOILMX XMMUUECKUX peakLni;

COCTaBJ/ISITh YPaBHEHUSI 3/I€KTPOJIUTUUECKOW AUCCOLIMALIMM KUCIOT, 11eI04el U Comel,
TOJTHbIE ¥ COKpAIL|éHHbIe YPaBHEHUsI Peaklvii HOHHOTO 0OMeHa, ypaBHEeHUs peakLni,
MOJTBEPXKJAIOLIMX CYL[eCTBOBAaHWE TeHeTUYeCKOW CBSI3M MeXAy BelecTBaMu
Pa3IMUHbIX KJ/1aCCOB;

pacKpbIBaTh CYILIHOCTb OKHC/IUTEIbHO-BOCCTAHOBUTE/NBHBIX DPeakl|il I0CpeJCTBOM
COCTaBJIeHUsI 37IEKTPOHHOTO DaslaHca ITUX peakLyi;

MIPOrHO3UPOBaTh CBOWCTBA BELIECTB B 3aBUCHMOCTH OT HX CTPOEHHs], BO3MOXXHOCTH
MpOTeKaHUsi XMMWYeCKUX MpeBpallieHri B pa3/IMUHbIX YCIOBUSIX;

BBIUUC/ISITh OTHOCUTETbHYIO0 MOJIEKY/ISIPHYHO U MOJISIPHYIO MacChl BellleCTB, MacCOBYIO
JI0JIF0 XMMHAYeCKOT0 37ieMeHTa 1o (opMyJsie coeJUHeHHsl, MaCCOBYIO JIO/II0 BellleCcTBa B
pacTBope, NMPOBO/IUTh PacuéThl 10 ypPaBHEHHIO XUMUUECKOM peakLvu;

cobsrofiaTh  TIpaBW/Ia  T10/Ib30BAHUSI XMMHUECKOW TMOCyJod U Js1abopaTOpHBIM
obopyJoBaHHeEM, a Tak)ke TpaBW/a OOpallleHHs C BellecTBaMH B COOTBETCTBUU C
WHCTPYKLUSMU TIO BBITIOJTHEHUIO /Ta00paTOPHBIX XUMHUECKUX OTBITOB TI0 TIOTyYeHUI0
¥ coOMpaHMIo ra3000pa3HbIX BelecTB (aMMHAKa U YTIeKHUC/IOro Ta3a);

MPOBOJUTh PeakLuM, MOATBep)KJatoIe KaueCTBeHHbIN COCTaB pa3/IMUHBIX BelleCTB:
pacro3HaBaTh OIBITHBIM TYTEM XJIOpUA-, OpoMuz-, voaun-, KapboHat-, docdart-,
CU/IMKaT-, CyabdaT-, TUJPOKCHJ-UOHBI, KAaTHOHbI aMMOHMUS U HOHBI M3y4YeHHBIX
MeTaJl/IOB, IPUCYTCTBYIOILIME B BOAHBIX paCTBOpax HeOPraHUUeCKHX BeIleCTB;
NIPUMEHSITh OCHOBHBIE OIepalidyd MbICUTeNbHOU JesiTe/TbHOCTU — aHa/lu3 U CUHTe3,
cpaBHeHHWe, 0000IIleHre, CHUCTeMAaTH3al[|lo, BBISBIEHWe TIPUUYMHHO-C/Ie/[CTBEHHbIX
CBsi3ed — Jyiss U3yuyeHUs] CBOWCTB BeleCTB M XUMHUUECKWX peakLUii, eCcTeCTBeHHO-
HayuHble MeTOAbl TO3HaHUSI — HaOMoJeHue, W3MepeHUe, MO/e/IUPOBaHUe,
5KCIIepUMEHT (peasibHblM U MbICIIEHHBIN).



TEMATUYECKOE IVNTAHUPOBAHUE

8 KITACC
Kom1uectBo yacoB
Ne HanmeHoBaHMe pa3jienioB ¥ TeM OnekTpoHHbIE (L(POBLIE)
/1 TPOrpaMMBI Bcero Korrpormitte TpaxTueckue oOpa3oBaTe/bHEIE PeCyPChI
paboThI paboThI
Paszen 1. [leppoHava/bHbIe XUMUYECKHE TIOHSATHUS
Xumus — BakHast 00/1aCTh
11 eCTeCTBO3HAaHUA U 5 9 Bbubmoteka LIOK
MPaKTHUYeCKOM iesiTe/IbHOCTH https://m.edsoo.ru/7f41837c
yesioBeKa
12 BerjectBa 1 xumMmmnueckue 15 1 bubmoteka LJOK
peakiuu https://m.edsoo.ru/7f41837c
Nroro no pazpeny 20
Pazfien 2. BaxxHelnve npeACTaBUTE/M HeOPraHUUECKUX BELeCTB
51 Bosayx. Kucnopoa. ITonsitie 06 5 bubmuoreka IIOK
OKCHIaX https://m.edsoo.ru/7f41837c
29 Bopgopog. ITonstue o kuciorax 3 1 bubmoteka LJOK
1 COJSIX https://m.edsoo.ru/7f41837c
513 Bopa. PactBopel. [ToHsiTHe 006 c 1 1 bubmoteka LJOK
OCHOBaHMSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE K/1aCChl 1 1 1 bubmoreka IIOK
HeopraHuuyecKux CoeiMHeHU https://m.edsoo.ru/7f41837c
Wroro no paspeny 30

Paspen 3. Ilepyoayueckuii 3akoH U [lepuoguyeckas cucreMa xuMuyeckux sneMeHToB 1. Y. MenpeneeBa. CTpoeHre aTOMOB. XYMUYeCcKast

cBs13b. OKMCIMTE/TbHO-BOCCTAaHOBUTE/ILHbBIE PeaKiu




[Teproanueckuii 3aKoH U

31 [Teproguueckas cucrema 7 bubmmoreka IIOK
XUMUYEeCKUX 37emeHToB [1. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
XuMHUYecKasi CBSI3b.

3.2 OKucuTeNbHO- 8 Bubmorexa LIOK

https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTE/IbHbIE PeaKLUU
bubmioteka LJOK
Hroro o paspeny 15 https://m.edsoo.ru/7f41837c
Pe3epBHOe Bpems 3 Bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 KJIACC

KomuecTBO uacoB

OneKTpoHHBIE (IU(POBLIE)

Ner/m  HammeHoBaHuWe pa3jesioB ¥ TeM NPOrpaMMbl Kontpombhele  IIpakTyeckue
Bcero obpa3zoBare/bHbIE PeCypChl
paboThI paboThI
Pa3zen 1. BemmecTBo 1 xvMHueckuie peakiyu
11 IToBTOpEHME U yraybieHre 3HaHUN c 1 bubmoreka LJOK
' OCHOBHBIX pa3iesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEDPHOCTU XUMUYECKUX 4 bubnmoreka [JOK
) peakiuii https://m.edsoo.ru/7f41a636
13 OJIEKTPOJIUTUYeCKas JUCCOLaLIUS. 3 1 1 bubnuoreka IIOK
) XumMHuecKue peakliii B pacTBOpax https://m.edsoo.ru/7f41a636
Wtoro no paspeny 17
Paznen 2. Hemeta/utbl ¥ X COeOMHEHUS
51 OO11jast XapaKTePUCTUKA XUMHUUECKUX 4 1 bubnmroreka [JOK
’ sneMeHTOB VIIA-rpynmsl. ["asoreHsr https://m.edsoo.ru/7f41a636
06
22 eweson ViA-rpyrm, Cepa e 6 BiGiorera LOK
' PyfHbL. -€p https://m.edsoo.ru/7f41a636
coeJuHeHUsT
06
23 neweson VA-rpyme, Asor, docgopunx 7 | Budmorea LOK
' PyFHBL ’ P https://m.edsoo.ru/7f41a636
coeJuHeHUsT
06
24 neweston IVA-rpyrm. Yrnepon : | ,  BibmoresallOK
) . DYTHIBL. poa https://m.edsoo.ru/7f41a636
KPeMHUH U UX COeUHEeHUS
Uroro nio pasgeny 25




Paspen 3. MeTa/utsl M UX coeyHeHUs

bubmoreka IIOK
3.1 006 % 4
HIME CBOMCTBA META/LTOB https://m.edsoo.ru/7f41a636
bubmoreka IIOK
3.2 B 1 16
aKHeMWIlIre MeTasllbl U UX COeJUHEeHUSs hitps:/m.edsoo.ru/741a636
Wtoro no pazgeny 20
Paszen 4. Xumus U oKpy»Karolas cpesa
4.1 BemjecTBa 1 MaTepuasbl B )KU3HHU UeioBeKa 3 Brbmiorexa OK
) H P https://m.edsoo.ru/7f41a636
Wtoro no paspeny 3
Pe3epBHOe Bpems 3 Bubmmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68







I[TIOYPOYHOE IVTAHUPOBAHUE

8 KJIIACC
N Kom1uectBo yacoB I 3 @
o ara JIEKTPOHHbIe OBbIe
Tema ypoka Kontposmaeie  IlpakTiueckue P TP
/1 Bcero HA3y4eHUs obpa3zoBaTe/bHEIE PeCypChl
paboThI paboThI
1 .P b K
1 peaMeT XUMUU. Pojib XUMUM B JKU3HU 1 03.09.2025 nbmoteka LIO
yesioBeKa. Tesia ¥ Bell[eCcTBa https://m.edsoo.ru/ff0d210c
bubmoreka [JOK
2 I1 1 03.09.2025
OHAITHE O MeTOo/|aX MO3HAHUSI B XUMUH hitps://m.edsoo.ru/ff0d227e
ITpakTrueckasi pabota Ne 1 «IIpaBusia
3 paboThI B 1ab0paTOPHH U TTPUEMBI 1 10.09.2025 bubnmoreka [JOK
obparrieHusi ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
obopyoBaHHEM»
4 YucTele BeljecTBa E/I cmecH. Criocobbl 1 10.09.2025 bubnmoreka [JOK
pasjiesieHus1 cMeceu https://m.edsoo.ru/ff0d26ca
I1 6oTa Ne 2
5 Ii)j;{ TeI/JIIqe(;C;s iﬁ:c:gii(Ha rpuMepe 1 17.09.2025 Bubmorexa LIOK
« . .
A . puvep https://m.edsoo.ru/ff0d28c8
OUMCTKH TIOBaPeHHOM COJIN)»
bubmoreka LJOK
6 A 1 17.09.2025
TOMBL H MOTERYTIB! https://m.edsoo.ru/ff0d2a6c
7 XUMuUyecKue 371eMeHThbl. 3HaKU 1 24.09.2025 bubmoreka LIOK
(CMMBOJIBI) XUMUUYECKUX 37IEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmoreka [JOK
8 II 1 24.09.2025
POCTRIE H CTIONHBIE BEIHECTRA https://m.edsoo.ru/ff0d2a6c
bubmoreka [JOK
9 A - 1 01.10.2025
TOMHO-MOJIEKYJIIPHOE yUeHHe https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa Bell|eCTB. 1 01.10.2025  Bubmmoreka [JOK




Xumuueckasi bopmysia. BajeHTHOCTh
aTOMOB XMMUYECKUX 3/IeMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOcHTe/bHasi aTOMHasi Macca. bubmoreka [JOK
11 08.10.2025
OTHOcCHTebHAsE MOJIEKY/IIPHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 07151 XMMHAUYeCKOr 0 3/1IeMeHTa 08.10.2025 bubmoreka LJOK
B COe/JUHEeHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemjectBa. MoJib. 15.10.2025 bubmoreka [JOK
MonsipHasi Macca https://m.edsoo.ru/ff0d5230
14 dusnyeckue U XUMUUECKUE SIBJIEHUS. 15.10.2025 bubnmoreka [JOK
XuMrueckasi peakiyst https://m.edsoo.ru/ff0d37fa
15 [Ipu3nHaku u yCJIOBI/ISIUHPOTEKaHI/IH 99 10,2025 Bbubmoteka LIOK
XUMUUECKUX peakLnit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHeHUsl MaCChl BeI[eCTB. 99102025 bubnmoreka [JOK
XuMHUecKue ypaBHeHUsI https://m.edsoo.ru/ff0d3b88
- BequZICCJIeaHI/I: KO:queCTBa, MaccmeC e 11900 Bu6miorexa LOK
B TBA I BHEHUSIM XUMUUECKUX A1,
i . P https://m.edsoo.ru/ff0d5708
peakiui
K .
16| (conmmens,prtowena, mwenns 05112005 PrBmorera LIOK
A P ’ B ’ o https://m.edsoo.ru/ff0d3f34
obMeHa)
M.B.JI — yuéHBbIi-
19  om mniﬁoiﬁoimogq eeI:::u 12112025  DHOmorexa LOK
B ARCT- Hf o https://m.edsoo.ru/ff0d40c4
cucTeMaTU3alysl 3HaHUM
20 KontponbHas pabora Nel 1o Teme 19.11.2005 bubmoreka LIOK
«BelijecTBa 1 XuMHUeckue peakLin» https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech raszos. CocraB
bub6 OK
21 Bo3ayxa. Kuciopos — sneMeHT u 19.11.2025 nomotexa L

rpocroe Belectso. O30H

https://m.edsoo.ru/ff0d448e




®dusnyeckre U XUMHUUYECKHe CBOMCTBA

bubmoreka [JOK
22 19.11.2025
KHCT0POAQ (PeaKLIH OKHCIeHI, https://m.edsoo.ru/ff0d4614
ropenue). [ToHsAaTHe 00 OKcHIaX
23 C:ﬁooc °a6]§ HOHWEH: . KHCHeopoia . 26.11.0025  brommorexa LOK
b TOPHUU U TIPOMBIIILJIEHHOCTH. A1,
parop P https://m.edsoo.ru/ff0d497a
[IprmeHeHue Kuciopoza
TernoBoii 3¢ ekt XuMHUecKoit
24 peakLuy, TIOHITHE O TEPMOXUMUYECKOM 26.11.2025 bubmoreka [JOK
ypaBHEHUH, 3K30- U SHAOTEPMHUUECKUX https://m.edsoo.ru/ff0d4790
peaKLusx
T .
25 3;): ﬁiﬁiﬁiﬁﬁ yrznifolf(iéi?iro 03122025 DHomoreka LIOK
P AYX, o https://m.edsoo.ru/ff0d4c4a
TIpeJoTBpalleHUsI
I1 6ota Ne 3
26 ﬁiﬁmﬁaﬁ Eiéﬁme KI;I/IOC;SM(S a 03.12.2025  DOmorexa LIOK
« . .
- P poAd, https://m.edsoo.ru/ff0d4ae2
W3y4yeHHe ero CBOMCTB»
57 Bopopos — 3nmeMeHT 1 mpocToe 10.11.2025 bubnmoreka [JOK
BellecTBo. HaxoxzeHre B ipupoze https://m.edsoo.ru/ff0d4dd0
)8 dusnyeckue U XMMHUUYeCKe CBOUCTBA 10.12.2025 bubnmoreka [JOK
Bogopoza. [IpumeHnenne Bogoposa https://m.edsoo.ru/ff0d4dd0
bubmoreka [JOK
29 I1 17.12.2025
OFFITHE O RHCTOTax i corbx https://m.edsoo.ru/ff0d50d2
30 Crioco6bI rosTyueHUst BOIOPO/ia B 17.12.2005 bubnmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
31 Hrlisz:eCKeaﬂ 32660T1N9e4 13)0 ;m:ea 24.12.0025  brbnmorexa LIOK
«[Tomyuenue u cobupaHue B A2
ya . P AOPOA, https://m.edsoo.ru/ff0d4f42
H3yueHHe ero CBOHCTB»
32 MossipHblii 005EM ra3oB. 3aKOH 24.12.2025  Bubmoreka LIOK




ABorajipo https://m.edsoo.ru/ff0d542e
B 6péma,
59 neecraa rasa no ero wanecrsony 14012006 PrOmorera LOK
. B} y o https://m.edsoo.ru/ff0d55a0
KOJIMYeCTBY BelllecTBa WK 00bEMY
B o
34 bﬁiﬁi}gﬂ ::a; er; E fccfogg 3aKkoHa 14012026  DHOmorexa LIOK
ypap peaiti it S https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B
35 du3nyecKue 1 XuMrUYecKre CBOKWCTBa 91.01.2026 bubmoreka LJOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 Coctae ocHoBaHMH. [ToHSITHE 00 91.01.2026 bubnmoreka [JOK
HMHMKaTOpax https://m.edsoo.ru/ff0d59e2
B .H
5 nesacsnestie pactaop, Maccona 2012006 BrOmoresa LIOK
B P PEL o https://m.edsoo.ru/ff0d5b40
JIOJIsT Bell[eCTBa B PacTBOpe
[MTpakTrueckas pabota Ne 5 1o Teme
38 «HpHFOTf)BJIteHe paCTB?p0B C § 28.01.2026 Bbubmoteka LIOK
onpe/ieIEHHON MacCOBOM Jj0Jiei https://m.edsoo.ru/ff0d5eba
PaCTBOPEHHOTO BeLL[eCTBa»
39 KonuTponbHast pabota Ne2 1o Teme 04.02.2026 bubnmoreka [JOK
«Kucnopoa. Bogopog. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KnaccuurKaiys, 04.02.2026 bubnmoreka [JOK
HOMeHK/IaTypa https://m.edsoo.ru/ff0d664e
n N
41 K:ij]y;rilf: I/(I)()Z(:OMBI/}Ilif)EI;HENT;?)?ZTI';iIX 11.02.2006 DHOmorexa LIOK
’ P A https://m.edsoo.ru/ff0d664e
OKCH/IOB
4 OcHoOBaHUs: COCTaB, K/1acCU(PUKaLUs, 11.02.2026 bubmoreka [JOK
HOMEHKJ/IaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHne u XMuMHUUeCKHE CBOUCTBA bubmoreka LIOK




OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTtaB, Knaccu@ukarius, 18.02.2026 bubmoreka LJOK
HOMEeHK/IaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuenvie u XMHUYecKue CBOKCTBA bubmioreka LIOK
45 18.02.2026
KUCTIOT https://m.edsoo.ru/ffOdfee2
C : )
46 cffiéifiﬁm)efff Z};Kiigine 25.02.0026  rommorexa LOK
N i ’ o https://m.edsoo.ru/00ad9474
CBOWCTBA
ITpakTrueckasi pabota Ne 6. PerieHne
47 3KCTIepUMEeHTaIbHbIX 3a/jau 10 TemMe 25.02.2026 bubnmoreka [JOK
«OCHOBHBI€ K/IaCChl HeOpraHUYeCcKHux https://m.edsoo.ru/00ad9b7c
COoeIMHEeHUI»
48 I'eneTnueckas CBA3b MeXAy EﬂaccaMH 04.03.2026 Bubmoteka LIOK
HeopraHuueCcKux coeiMHeHU https://m.edsoo.ru/00ad9a50
bubmoreka [JOK
49 0606 % 04.03.2026
ODIHEHHE M CHOTEMATHEALYIA SHAHHHI https://m.edsoo.ru/00ad9cb2
K 6ota Ne3
50 gfiggﬁifiﬁicﬁeo rgg;:r;ux 11.03.206  DOmorexa LIOK
. P . https://m.edsoo.ru/00ad9ela
COeIMHEeHU
1
51 xﬁiﬁiﬁ?ﬁi:;I:SEHSII;EZ?EZ 0 11.03.206  DHOmorexa LIOK
) o https://m.edsoo.ru/00ad9ffa
TpyIINax CXOAHBIX 3/IEMEHTOB
n N
epUOANUeCKU 3aKOH U Bu6miorexa LOK
52 [Tepyopnueckast cucteMa XMMHUYECKHUX 18.03.2026
https://m.edsoo.ru/00ada52c
snemeHToB /. 1. MenpeneeBa
bubmoreka [JOK
53 I 18.03.2026
EPHOARS TRYIEIRL LOA YIS https://m.edsoo.ru/00ada52c
54 Ctpoenue atoMoB. CoCTaB aTOMHBIX 25.03.2026  Bubmmoreka [JOK




saep. N30Torbl

CTpoeHue 3/1IeKTPOHHBIX 000I0UeK

https://m.edsoo.ru/00ada342

bub6 OK
55 aTOMOB 3/ieMeHTOB [Teproanueckoit 25.03.2026 nomorexa L
https://m.edsoo.ru/00ada6bc
cucremsl [. . MeHpeneesa
XapakTeprucTUKa XMMUUeCKOTo
56 37IeMeHTa I10 erf) TI0JIO’KEHUIO B 08.04.2026 bubmioreka LIOK
[Mepuoanyeckoii cucreme /1. Y. https://m.edsoo.ru/00ada824
MeHpeneeBa
3nauenue [leprogrueckoro 3aKoHa Jijist
57 pasBUTUSA HAYKU I/Iul'lpai(TI/IKI/I. a. . 08.04.2026 Bubmoteka LIOK
MeHpeneeB — yuéHbIl, Mefjaror u https://m.edsoo.ru/00ada96e
rpaXkAaHUH
P i . 0606
58 c;i?e);ﬁi:p 122 31{5112141”]4JJL /e o 15042005 DHomorexa LIOK
. i o https://m.edsoo.ru/00adb33c
Bcepoccutickas mpoBepouHasi paboTta
59 K((:)HTE(e) ﬂmeﬂ? E aS.o;(a " Tc) T;Mce 3 15042026 Drommorexa LIOK
«CTpoeHue aToMa. XuMHUecKasi CBSI3b» .04.
P . https://m.edsoo.ru/00adb486
/ Bcepoccuiickast TpoBepouHasi paboTa
60 DJIEKTPOOTPHULIATETbHOCTh aTOMOB 99 04.2026 bubnmoreka [JOK
XMMUYECKHX 371IEMEHTOB https://m.edsoo.ru/00adaab8
bubmoreka [JOK
61 nu 22.04.2026
OFTHAS XHMIHECKAT CBI3E https://m.edsoo.ru/00adac34
KoBanenTtHas nosisipHas XiMmuueckas bubnmoreka [JOK
62 29.04.2026
CBSI3b https://m.edsoo.ru/00adaab8
KoBaneHTHas HerosisipHasi XMuMUuecKast bubmoreka LIOK
63 29.04.2026
CBSI3b https://m.edsoo.ru/00adaab8
bub OK
64 CreneHb OKUC/IEHUS 06.05.2026 nonworexa L

https://m.edsoo.ru/00adae28




65 OKuCIUTE/TbHO-BOCCTAaHOBUTE/IbHbBIE 1 06.05.2026 bubmoreka [JOK
peakiuu https://m.edsoo.ru/00adb076
bubmoreka [JOK
66 @) 1 13.05.2026
KACTHTEH 1 BOCCTAHOBHTEMH https://m.edsoo.ru/00adb076
Pe3epBHBII YpPOK. O6o6£ueH1/1e u Bubmorexa LIOK
67 CUCTeMaTH3aLys 3HaHUU 110 Teme 1 13.05.2026
https://m.edsoo.ru/00ad9cb2
«CTtpoeHue aToMa. XUMHUUeCKasi CBSI3b»
68 Pe3epBHBII YPOK. O6o6£ueH1/1e u 1 50.05.2026 bubmioreka LIOK
CcUCTeMaTH3aLus 3HaHUM https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 KJIACC

KommuecTBo 4acoB

Ne ara D/eKTPOHHBIE OBbIe
Tema ypoka Kontposmaeie  IlpakTiueckue A P P
nn Bcero HA3y4eHUs obpa3oBare/bHbIE PECYPChI
paboThI paboThI

[Teprioanueckuii 3aK0H.
1 bub6 OK

1 epyuo/inuecKasi CuCTeMa 1 01.09.2025 nbmoreka L]
XUMHUUECKUX 371eMeHToB [. 1. https://m.edsoo.ru/00adb59e
MenpeneeBa
3

, | e |

) R https://m.edsoo.ru/00adb6b6

TIePBBIX TPEX MMePHO/I0B
K bub6 OK

3 yaccuduKalys 1 HOMeHK/IaTypa 1 08.09.2025 nbmoteka 1]
HeopraHMuecKUx BelecTB https://m.edsoo.ru/00adb7e2
B % bub6 OK

4 Wbl XUMUUeCKOH CBH?I/I Y TUIIbI 1 11.09.2025 nbmoreka L]
KPUCTA/I/TNYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrposibHast pabota Nel o Teme

5 «[ToBTOpEHUE U yriybaeHre 3HaHUH 1 1 15.09.2025
OCHOBHBIX pa3/iesioB Kypca 8 kacca»
K bub6 OK

5 JIaCCI/Ig)I/IKaLIHH XUMHUYECKUX 1 18.09.2025 nbmoteka 1]
peakLUii Mo pa3/TMyYHbIM MPHU3HaKaM https://m.edsoo.ru/00adbcb0
n .

7 eZTT;: (;—IZI:{ZPTSIZT: f:ﬁ;ﬁ: " 1 20.09.2025  DHOmorexa LIOK
peartiit. o https://m.edsoo.ru/00adbe9a
reTeporeHHBIX PeaKIUsIX
[ToHsITHE 0 XUMHUUYECKOM PaBHOBECHHU.

8 @aKTOophbl, BIUAIOLME Ha CKOPOCTh 1 95.09.2025 bubmoreka LIOK

XUMHWUeCKOU Ppeaklii1 U IMOJIOKeHH e
XUMHUUECKOro paBHOBeCHA

https://m.edsoo.ru/00adc28c




OxucuTebHO-BOCCTaHOBUTEILHEIE

bubmoreka [JOK

XHMMHYeCKHe CBOMCTBa, Moy4yeHue,

9 29.09.2025
peakiuu https://m.edsoo.ru/00adcade
10 Tecc)fclj . 3; eKTngHTqueC Kof aGhie 021002025 DHomorexa HOK
U raluu. CUIbHbIE U C/1a0bI .10.
A Haa https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTEI
bubmoreka LJOK
11 " 7 06.10.2025
OHHbIE YPABHEHUA peariitu https://m.edsoo.ru/00add448
x o
12 o;“gﬁﬁi{;s E:::eCITTBiKcHTC;BfeEHﬁ 09.10.2025 bromorexa HOK
pf[ o https://m.edsoo.ru/00add5d8
00 3JIeKTPO/IUTHUECKON AUCCOLIAAIIUN
x . .
13 I HeMIZ:SEEZEI:; Z%CTBa SR 13.10.2025 Duomorexa [OK
PeA . o https://m.edsoo.ru/00add8b2
3JIEKTPOTUTHUECKOM TUCCOITHALIAN
bubnmoreka [JOK
14 IT 7 16.10.2025
OHATUE O THADOJIMZE COTE https://m.edsoo.ru/00add9d4
O6o0011eHMe ¥ CUCTeMaTH3aLys Bbubmoteka LIOK
15 20.10.2025
3HAHUN https://m.edsoo.ru/00addd12
16 HIE): KTquicfa: pea60T§ Nzl' 23102025 DHomaorexa [OK
«PellleHYe SKCIIePUMEHTAIbHBIX .10.
P https://m.edsoo.ru/00addbfa
3a/au»
17 K:;HZPOH;HM pae6cOT;;1a Ngzcgc? Tef . 27102025  DHomorexa HOK
«DJIEKTPOIUTUYECKAS T Harus. .10.
p A A https://m.edsoo.ru/00addecO
XUMHUECKHe PeakIiy B paCTBOpax»
06 )
18 xﬁxﬁa: Z]e;ﬁ;fiﬁ: iza;f OgiinBe 06.11.2025 DHomaorexa LIOK
puMep o https://m.edsoo.ru/00addfe?
xJjiopa
19 XnopoBopopog. ConsiHas KUC/IOTa, 10.11.2025 bubmoreka [JOK

https://m.edsoo.ru/00ade104




TIpUMeHeHue

I[MpakTrueckas pabota Ne 2 o Teme

bubmoreka [JOK
20 I1 Vi 13.11.2025
« onyquH“e conf{ HOM KHCTIOTRL, https://m.edsoo.ru/00ade348
V3yueHue eé CBOWCTB»
B cie 0 e
21 X;;l:qfcf;f Heayp;;He}clﬁhf) WH 13 17.11.20p5  Dromiorexa LIOK
pearLuiL, A e https://m.edsoo.ru/00ade488
peareHTOB /laH B U30bITKe
oy OOriasi XapaKTeprCTHKA IEMEHTOB 20.11.2025 bubmioreka LIOK
VIA-rpyrirsl https://m.edsoo.ru/00ade64a
AnnoTtpornHble MOAW(UKALIUK CEPBI.
73 HaxoxneHvie cepsl v eé COE,E[EIHEHI/IFI 24.11.2025 bubnmoreka [JOK
B MpHpo/ie. XMUUeCKre CBOMCTBa https://m.edsoo.ru/00ade64a
cepbl
24 CepoBogopon, CTp?EHI/Ie, dbusnueckue 27 11.2025 bubnmoreka [JOK
Y XUMUUeCKHe CBOMCTBa https://m.edsoo.ru/00ade802
O .C )
25 ﬁiﬁﬂ:ﬁﬁfﬁi Xﬂi)zj:ciizﬂfgjﬁcma 01.12.0025 Dbmorexa LIOK
’ o https://m.edsoo.ru/00adea28
rpuMeHeHue
XuMunyeckue peakiyu, jexaljye B
OCHOBE TTPOMBIIIJIEHHOTO Criocoba
%6 TI0JIyY€eHHsI CePHOM KUC/IOTBI. 04.12.2025 Bbubmoteka LIOK
XuMuryeckoe 3arpsa3HeHue https://m.edsoo.ru/00adec8a
OKpY>KaroIllei cpeibl cCoeZIMHEeHUSIMU
cepbl
97 BoIuriciieHre MacCOBOM /10711 BbIXO/ia 08.12.2025 bubmoreka [JOK
MIPO/YKTa peakLuu https://m.edsoo.ru/00adec8a
)8 OO0111ast XapaKTepUCTHKA 37IEMEHTOB 11.12.2005 bubmmoreka LIOK

VA-rpynmsl. A30T, paclipoCTpaHeHue

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




B 1pUpo/ie, hr3udeckue U
XHMMHYEeCKHUe CBOKMCTBA

AmMMuMak, ero pusrueckue u

bubmoreka [JOK

29 % 15.12.2025
RUMIHECICUE CBOMCTRA, HOMYHERME 1 https://m.edsoo.ru/00adf004
nipUMeHeHre
I1 ec 6ota Ne 3 o Teme

30 npiimzmia;fﬁuaﬁ n3 I-LH:IeN:BFO 18.12.2025  bubmorexa LIOK
« . .

e Sk https://m.edsoo.ru/00adf180
CBOUCTB»

31 A3oTHas KI/ICJIOT{:l, eé ¢u3nueckue u 99 12.2025 Bbubmoteka LIOK
XUMHUUeCKHe CBOMCTBA https://m.edsoo.ru/00adf306
Vicrnionb3oBaHue HUTPATOB U COTel

32 aMfg Heli;];i Kiﬁiiiﬂozepamm 25120025 Dromoreka LIOK
yaoop ’ . o https://m.edsoo.ru/00adf518
3arpsi3HeHre OKpYyrKatolljei cpefibl
COeZIMHEHUSIMU a30Ta
) .0 \Y%

33 q)ff(ff pHaﬂK;:fni):; (bc;IE;iH(qe)CII:He u 29.12.00p5  DHomoTexa HOK

P N o https://m.edsoo.ru/00adf68a
XUMUYECKHe CBOWMCTBA, MOJTyueHre
Wcrnionb3oBanue (ocdatos B

34 KauecTBe MI/IHepaJIbeIva,I[O6p6HI/II/I. 12.01.2026 bubmoreka LIOK
3arpsisHeHue NPUPOJHOM Cpefibl https://m.edsoo.ru/00adfc20
dbocdatamu
Yy )

35 n rﬁegog g)ilil;izcciia:;})liel\;qecxne 15012026 Dromorea LIOK

PUPOAE, o https://m.edsoo.ru/00adfd9c
CBOWCTBa
Oxkcuppl yriepoga, ux usuueckre u
36 XHMMHYeCKUe CBOWCTBaA. 19.01.2026 bubmmorexa LIOK

OKosornyeckrie pobeMsl,

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




CBsI3aHHbIe C oKcuzoM yriepoga (IV)

bubmoreka LJOK
37 Yy 8 22.01.2026
POIPAA RMCTOTA 1 ee CoTH https://m.edsoo.ru/00ae006c
[MpakTrueckast pabota Ne 4 o Teme

38 "[TonmyueHue yrieKucaoro rasa. 26.01.2026 bubmioreka LIOK
KauecTBeHHast peakijusi Ha KapOoHar- https://m.edsoo.ru/00ae027e
HUOH"

I[TepBo e o 06
39 0 lPa]i{I/II{If:CTI:: I:e HeciiziHKaK 0 02.02.2026 DHOmorea LIOK
P B o https://m.edsoo.ru/00ae054e
COeZIMHEHUSIX yryiepofa
bubnmoreka [JOK
40 K % 05.02.2026
DEMHHIL I €0 CoeRuiera https://m.edsoo.ru/00ae080a
[MpakTrueckast pabota Ne 5. Perienue

41 3KCHepI/I‘l§/IEHTaJIbeIX 3ajiay 1o Teme 09.02.2026 bubnmoreka [JOK
«BakHelie HeMeTaNIbl U UX https://m.edsoo.ru/00ae0bf2
COeZIUHEeHUSs»

K 6ota Ne3
42 §§i§ﬁ EiM(();EéllﬂﬂbI zlouieMe 12.02.2006 ~ bvomorexa LIOK
« . .
https://m.edsoo.ru/00ae0el8
COeZIMHEeHUS»
OO6riasi XxapaKTepUCTUKA XMMUYeCKUX
3/1eMEeHTOB — MeTaJl/IOB.

43 Metanniueckas CBsI3b U 16.02.2026 Bbubmoteka LIOK
MeTa/uIhuecKast KpucTauipueckast https://m.edsoo.ru/00ae103e
peérka. dusnyeckre CBOMCTBA
MeTaslyIoB
XUMHyeckKue CBOKMCTBa MEeTasl/IoB.

bub6 OK
44 ONeKTPOXUMUUECKUH P, 19.02.2026 noniotexa L

HaNpsKeHUH MeTaslJioB

https://m.edsoo.ru/00ael 156




OO61re criocobbl MoTyYeHUst
MeTa/uToB. CriylaBbl. Berurc/ieHus 1o

bubmoreka LJOK
45 i 23.02.2026
YPABHEHMAM XHMITHECKIX Peariiti, https://m.eds0o.ru/00ae1156
eCJ/Id O/IVH W3 PeareHTOB COZEePIKUT
TIpUMeCH
bubmoreka [JOK
46 I1 26.02.2026
OHATHE O KOPPOSHI METAIIOR https:/m.edsoo.ru/00ae1278
bubmoreka [JOK
47 02.03.2026
LHenotbie meTa/ bt https://m.edsoo.ru/00ae14b2
OKcupl U TUAPOKCUBI HATPUS U bubmoreka [JOK
48 05.03.2026
Kanusi https://m.edsoo.ru/00ae14b2
49 H_IEJIOIH;IO3EMEJII>IibIe MeTaJl/Tbl — 09.03.2026 bubnmoreka [JOK
Ka/IbLIU{ ¥ MarHui https://m.edsoo.ru/00ael5e8
bubnmoreka [JOK
50 B i 12.03.2026
KHCHIIME COERUHEHHA RATbRA https://m.edsoo.ru/00ael5e8
£1 O606LHeHI/Ie Y CUCTeMaTU3aLust 16.03.2026
3HaHUM
£ JKécTKOCTh BOJIBI 1 CTIOCOOBI eé 19.03.2026 bubnmoreka [JOK
yCTpaHeHUst https://m.edsoo.ru/00ae1886
53 F}IiZIZTHEECKaﬂopa6OTa§ 906 HZeT o 23.032026 Domorexa HOK
TKOCTb BO/IbI U METO/IbI .03.
N A A https://m.edsoo.ru/00aelae8
yCTpaHeHUsI
bubmoreka [JOK
54 A % 26.03.2026
JOMHHIHR https://m.edsoo.ru/00aelc64
55 AwMdoTepHbIe cBOlCTBa OKCH/IA U 06.04.2026 bubmoreka LIOK
TUPOKCU/IA https://m.edsoo.ru/00aelc64
56 Keneso 09.04.2026  DnOmorexa LIOK

https://m.edsoo.ru/00ael1d86




OKcuibl, TUIPOKCUBI U COJIU Keme3a

bubmoreka [JOK

57 13.04.2026
(IT) u xene3a (II1) https://m.edsoo.ru/00ae35e6
cg 0606].HEHI/IE U CHCTeMaTh3aIus 16.04.2026
3HaHUU
[MpakTrueckast pabota Ne 7. Perienue
59 3KCHepI/I\1§/IEHTaJILHLIX 3a/iau 110 TeMe 90.04.2026 bubmioreka LIOK
«Baknelime MeTasuibl U UX https://m.edsoo.ru/00ae3de8
COeZIUHEeHUs»
BbIuncrieHusi 10 ypaBHEeHUSIM
XUMUAYECKUX peaKLuii, ec/id OJUH 13
60 peareHTOB /laH B U30bITKe WIN 93.04.2026 Bubmoteka LIOK
CO/IeP>KUT TIpPUMecCH. BerurcieHust https://m.edsoo.ru/00ae1750
MacCOBOM 0/ BbIXO/ja TPOJYKTa
peakuyu
61 O606LHeHI/Ie Y CUCTeMaTH3aryst 57 04.2026
3HaHUU
KonTponbHast paboTa Ne4 110 Teme
62 «BaxkHeii1me MeTaIbl U UX 04.05.2026
COeJIJTHEeHUS»
63 BemjectBa u l\i[JaTepI/IaJIbI B 07.05.2026 bubnmoreka [JOK
TOBCe/JHeBHOM )KM3HU UeioBeKa https://m.edsoo.ru/00ae3f50
64 XI/IMI/I‘JECKOEUBEIFPHI%HQHI/IQ 11.05.2026 Bbubmoteka LIOK
OKpY’Karolllel cpefibl https://m.edsoo.ru/00ae4270
65 Posis xvmuu B perieHUn 14.05.2026 bubnuoreka LIOK
9K0JIOTHUeCKUX MpobsieM https://m.edsoo.ru/00ae4270
66 Pe3epBHbIi1 ypoK. O6o6£ueHHe u 18.05.2026 bubmoreka LIOK
cucTeMaTtr3alus 3HaHUM https://m.edsoo.ru/00ae0dOa
67 Pe3epBHbIi ypok. O60011IeH1E U 21.05.2026  Bubmuoteka LIOK




68

crCTeMaTH3al[ysl 3HaHUM

Pe3epBHbIii ypok. O6061I€HHE U
CcHCTeMaTH3al[ysl 3HaHUM

25.05.2026

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

bubmoreka LJOK
https://m.edsoo.ru/00ad9cb?2

OBIIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68







ITPOBEPSIEMBIE TPEEOBAHNSA K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA30BATEJIbHOM ITPOT'PAMMBI

8 KJIACC

Kog
TPOBEPSIEMOT'0
pe3sy/bTara

ITpoBepsieMbI€ IIPeAMETHBIE Pe3y/IbTaThl OCBOEHHS OCHOBHOM
o0pa3oBaTe/bHOM NPOrpaMMEI OCHOBHOT'O 0011iero o6pa3oBaHus

1

ITo Teme: «IlepBOHauabHBIE XUMUYECKUE TIOHSITHS»

1.1

PaCKpBIBaTh CMBIC/T OCHOBHBIX XUMUUECKUX TTOHSATHHN: aTOM, MOJIeKy/Ia,
XUMHAYECKUI 371eMeHT, MPOCTOoe BellleCTBO, CI0XKHOe BelleCTBO, CMeCh
(omHOpPOAHAs M HEOAHOPO/IHAS ), BaJIeHTHOCTh, OTHOCUTe/TbHAsi aTOMHast
W MOJeKy/sipHasi Macca, KOJIMUeCTBO BellecTBa, MOJb, MOJIspHast
Macca, MacCoBasi [JO/si XUMHUECKOro 3jieMeHTa B COeIWHEHHH,
MOJIApHBIA 00BEM, XUMUUeCKass peakiusi, KJIacCU(MHUKALUS peaKLii:
peaki[uu COeUHEeHUs], peaki[iu pa3/IoKeHUs, peaki[uu 3aMellleHus,
peakiyyi oOMeHa, 3K30- W SHAOTEpMUYECKHe peaKLdW, TerI0BOU
5QQeKT peakuuH, pacTBOp, MaccoBasi [j0Jisl BelecTBa (IMpOLieHTHas

KOHI|eHTpaLlYsi) B paCTBOpe

1.2

1.3

WJIJIIOCTPUPOBATh B3dWMMOCBA3b OCHOBHBIX XHMMHWUECKHX TIOHATUA U
MMPUMEHSATDL 3TH MMOHATHA ITPU OTITMCaHWU BEIECTB U UX HPEBpaLLIEHI/II\/JI
HCII0J/Ib30BATh XHUMHUUECKYHO CHMBOJIMKY [AJid COCTaBJ/IEHUA Cl)OPMy'J'I

BellleCTB U YPaBHEHUM XUMUYECKHUX peakLui

1.4

1.5

PaCKpBIBATb CMBIC/I 3dKOHOB COXPaHEHHKA MACChI BelleCTB, IIOCTOAHCTBA
COCTaBa, dATOMHO-MOJIEKYJ/IADHOT'O YU€HUNs1, 3dKOHd ABOF&APO
ornpenessTb Bd/IEHTHOCTb dTOMOB 5JIEMEHTOB B 6I/IHaprIX

COoeIMHEHUAX

1.6

KJ'IaCCI/I(bI/IL[I/IPOBaTB XUMHWUYeCKHe pedKIun (l'IO Uncily H COCTaBy

YUYacTBYIOLIMX B peakljiM BellleCTB, 110 Tera0BoMy 3¢ deKTy)

1.7

1.8

BBIUMC/IATb OTHOCUTE/IbHYIO MOJIEKY/ISIDHYI0 U MOJISIPHYHO Macchl
BeIlleCTB
BBIUMCJIATE MacCOBYIO [IOJIF0 XUMUYECKOro 3jieMeHTa 1o ¢opmysie

coeuHeHwUs,



1.9

BBIUUC/IATE MAaCCOBYIO [OJIIO BEIleCTBA B PaCTBOpe

1.10

2.1

IMPUMEHATb €CTeCTBEHHOHayUHbIe METOAbl IMO3HAHHA — HEl6J'II-O,£[€HI/Ie,

r3MepeHue, MOJe/IMpPOBaHNe, SKCepUMeHT (peasibHbld ¥ MbIC/IEHHBIN)
ITo Teme: «BakHel111e rpeCTaBUTe/IM HEOPraHUYeCKUX BeLeCTB»

PaCKphIBaTb CMBIC/I OCHOBHBIX XUMHWUYECKHUX TTOHSITHIA: OKCH[, KMCJ/IOTa,

OCHOBaHHE, COJIb

2.2

2.3

orpeziesisiTb TPUHAJIEKHOCTh BeLIeCTB K OMNpeJeiéHHOMY KJaccy

coeZiiHeHUi 1o popmysiam

K/1accuULMPOBaTh HEOpraHWYeCcKue BelllecTBa
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XapaKTepH30BaTh (OMMCHIBAThL) 00IIMe XMMHUeCKUe CBOMCTBA BeleCTB
pa3/IMUHBIX  KJIAacCOB,  TIOATBEp)KJash  OMUCaHWe  TpuUMepaMu

MOJIEKY/ISIPHBIX YpPaBHEHHI COOTBETCTBYIOLUX XUMUUYECKUX PeakLvii

2.5

MPOrHO3UPOBaTh CBOMCTBA BeleCTB B  3aBUCHUMOCTM OT UX
KaueCTBEHHOI0 COCTaBa, BO3MOXXHOCTU TIPDOTE€KaHUsI XHUMUUECKHUX

TpeBpalLleHUI B Pa3/IMYHbIX YC/IOBUSIX

2.6

CjlefioBaTh ~ TIPaBUAaM  TIOb30BaHUSI  XMMUYECKOW TOCYyZIoM U
nmabopaTopHbIM 00OpYyZIOBaHHEM, a TakXe TpaBWIaM OOpaleHus C
BellleCTBAMM B COOTBETCTBUM C WHCTPYKLUSIMU TIO BBITIOJTHEHUIO
7abopaTOPHBIX XUMHUECKUX OITbITOB TI0 TOJYUYE€HWI0 U COOMPaHHIO
ra3o06pa3HbIX BelllecTB (BOJOpPOJAa U KHUCIOPOZA), TPUTOTOBIEHUIO
pPacTBOPOB C  OMpeJe/iEHHOM MacCOBOM [lojieli  PaCcTBOPEHHOTO
BeIleCTBa, MJIAHUPOBATh U TIPOBOJUTh XUMHUECKHE SKCIIEPUMEHTBI T10
pacro3HaBaHUIO pAacTBOPOB Ie/iodeld UM KHUCJIOT C  TTOMOIIBIO

VMH/JUKATOPOB (/1akMyc, dheHON(TaIENH, METUIOPAHX U IPYTHe)

2.7

MPOBOAUTH PaCUéThI [0 YPaBHEHUIO XMUMHUUYECKOU peakLuu

3.1

3.2

[To Teme: «Ilepuomnueckuii 3akoH u Ileproguueckass cucTema
xuMuyeckux ssieMeHToB [I. WM. MeHgeneesa. CTpoeHue aTroMoB.

Xumuueckasi cBsi3b. OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE peaKLrmn»

pacKpbIBaTb CMBIC OCHOBHBIX XMMWUECKHX IIOHSITHI: SIp0 aToMa,
3JIEKTPOHHBI CJIOW aTOMa, aToMHasi oOpOuTasb, pajWyC aroma,
XMMHUUeCKass CBSI3b, TIOJIIPHAasi U HeNoJsipHasi KOBajieHTHas CBSi3b,
3/1eKTPOOTPULIATE/ILHOCTh, MOHHAs CBsI3b, MOH, KATUOH, aHHUOH, CTeleHb

OKHCJ/IeHUA

KJ'IaCCI/I(i)I/IL[I/IPOBaTB XUMHUYeCKHre 3/71eMeHThI




3.3

3.4

3.5

3.6

3.7

OTMChIBaTh M XapakTepu3oBarh TabmuuHyto ¢opmy Ilepuoaunueckoit
CUCTeMbl XMMHUYECKUX 5/IeMEHTOB: pa3/uuaTh [IOHATHS «IJlaBHas
noarpynma (Arpymma)» u «1obounas noarpytma (brpyrina)», «Masbie»

1 «DoJIbILIMe» TIEPUO/IBI

packpbiBaTb cMbica Ilepuomuueckoro 3akoHa [.M. MeHzeneeBa:
JIeMOHCTPUPOBaTh MOHMMaHUe MepuoUYecKOor 3aBUCMMOCTH CBOWMCTB

XUMHWUYeCKHX 3JIEMEHTOB OT HX I10/I0O’KeHHS B HepHO,[[HLIECKOﬁ cucreme

COOTHOCUTH  0003HAueHWs, KOTOpble HUMEITCI B Tabmmile
«ITeproanyeckasi cucreMa XuMuueckux syemMeHToB .M. MeHgeneeBa»
C YMC/IOBBIMM XapaKTepPUCTMKaMU CTPOEHUSI aTOMOB XHWMHUYECKUX
3/IeMeHTOB (cocTaB W 3apsifi sifipa, oOIjee YMC/IO 37€eKTPOHOB U

pacnpe/iesieHe UX TI0 37IeKTPOHHBIM CJIOSIM)
OTIpe/IeNIATh CTENeHb OKUC/IEHUS 3/IEMEHTOB B OMHAPHBIX COeMHEHUSIX

omnpefieNIiTh BHUJ, XUMHUUYECKOW CBsi3U (KOBajieHTHasi M HWOHHasl) B

HeOprdHUYeCKUX COeJUHEHUAX

9 KITACC

Kog
TIPOBEPSIEMOT'0
pe3y/bTaTa

ITpoBepsieMbIe MPeAMETHBIE Pe3y/IbTaThl OCBOEHHS OCHOBHO#M
o6pa3oBare/bHO# MPOrpaMMbI OCHOBHOT'O 001iero o6pa3oBaHus

1

1.1

1.2

ITo Teme: <<BeH_[6CTBO N XUMHUYeCKasd pedKuusa»

PaCKpbIBaTh CMBIC/I OCHOBHBIX XMMWYECKMX TOHSITHH: pPacTBOpP,
9JIEKTPOJIUTBI, HE3JIeKTPOJIUThI, 3/I€KTPOJUTUUECKAs: IHUCCOLMALIUS,
peakiu MOHHOTrO0 OOMeHa, Karaju3aTop, XMMHYeCKoe paBHOBecCHe,
obpaThMbIe u HeoOpaTHMBIe PeaKIf1u,
OKHMCJTUTE/TbHOBOCCTaHOBUTE/IbHBIE peakiyu, OKUCJTUTE]Th,
BOCCTAHOBUTE/Ib, OKHCJEHHE U BOCCTAHOBJIEHHE, a/IJIOTPOIIHS,
ampOTepHOCTb,  XHUMHUECKass  CBsi3b  (KOBajJieHTHas,  WMOHHas,
MeTa/lJIMueckas), KpUCTa/UTMuecKasl pemiéTka, CIUlaBbl, CKOPOCTb

XUMHUYeCKOH peaKun

WJIJIIOCTPUPOBATH B3dHMMOCBSA3b OCHOBHBIX XHWMHWUECKUX TIOHATHUU U

MPUMEHSATD 3TH MOHATHSA IIPU OMMKMCaHKWH BEIIECTB U X HPEBpaH_IEHI/Iﬁ

1.3

COCTaBJIATb YPdBHEHUA BHEKTPOHHTHHECKOﬁ Aguccondanyni  KuciorT,

1jesioueld M CoJied, TO/Hble Y COKpalléHHble ypaBHEHMUSI peakLUi




WOHHOTO 00MeHa

1.4

1.5

pacKpbIBaTh CYIIHOCTb OKHC/IUTE/TbHO-BOCCTAHOBUTEIBHBIX PeaKLUi

TIOCPeAICTBOM COCTAaBJIeHUs 37IEKTPOHHOTO OaslaHca ITUX peaKLuid
MIPOBO/IUTH PACUéThI 10 YPaBHEHUIO XMMUUECKOU peakLiiu

[Io temam: «Hemerta/ibl U UX coefuvHeHUss» U «MeTa/yibl U UX

CcoeIMHeHUsI»

2.1

2.2

2.3
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2.5

XapaKTepH30BaTh (OMMCHIBATh) 00IHe U Criel[ihruyeckrie XUMHUUIeCKHe
CBOMCTBa MPOCTBIX U CJOXKHBIX BeIeCTB, TOATBEpPXAas OIMUCaHUe
TIpUMepaMy MOJIEKY/ISIPHBIX U MOHHBIX YDaBHEHUI COOTBETCTBYIOIIUX

XUMHUYECKUX peakLui

COCTaB/ISITh YPaBHEHHUsl peaklvid, MOATBEP)KAAILIMX CyLeCTBOBaHUEe

reHeTUUeCKOMH CBSA3U MEeXAy BeleCTBaMU Pa3/IMYHBIX KJ/1aCCOB

MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHMS,
BO3MOXXHOCTH TIPOTEKaHUs XUMUUECKHUX TIpeBpallleHUid B pa3/inyHbIX

YCIOBUSIX

C/lefioBaTh  MpaBWIaM  TIO/b30BaHUSI  XMMHUYECKOM TIOCYZOH W
nabopaTopHbIM 000pyZOBaHWEM, a TaKXe TMpaBWiIaM oOOpaleHus C
BeIleCTBAMM B COOTBETCTBHUM C HWHCTPYKLIMSMH TIO BBIMOJIHEHUIO
71ab0PaTOPHBIX XUMHWUYECKUX OIBITOB IO TOJyYEHHUI0 W COOUpaHMIO

Fa3006pa3HLIX BelecTB (aMMI/IaKa " yTJIEKUCJIOr 0 ra3a)

MPOBOAUTh peakldd, TOATBeP)KAAloIe KaueCTBEeHHBIM COCTaB
pa3/IMUHBIX BeLeCTB: PACIO3HAaBaThb OINBITHBIM TMYTEM XJIOPU[-,
Opomuza,  woaua,  KapboHatr, docdar, CcuIMKat,  Ccyabdart,
TM/IPOKCUAMOHBI, KaTUOHBI aMMOHWSI, WOHBI W3yUeHHBIX MeTaJl/IOB,

MPUCYTCTBYIOL[HME B BOOHBIX PACTBOPAX HEOPIdHUUECKHUX BEILECTB

[To Teme: «XUMUS U OKpY>KaroLasi cpeja»

3.1

3.2

PacKpbIBaTh CMbIC/T OCHOBHBIX XUMHUUeckux noHsaTum: [1/IK BelectBa;

KOpPpPO3us MeTa/l/IOB

MIPUMEHSITh OCHOBHBIE OIepaliid MbIC/TUTE/IbHOM [1eSITE/TbHOCTH —
aHa/lM3 W CUHTe3, CpaBHeHWe, 0000IeHWe, CHUCTeMaTH3al[uio,
BbISIB/IEHWE TIPUUMHHO-C/IE[JICTBEHHBIX CBS3eH — [I/I1 U3yUYeHUs] CBOMCTB
BEI[eCTB W XUMUUYECKHUX PpeaKIMi; eCTeCTBeHHOHAyUHbIe MEeTO/[bI
Mo3HaHUs — Hab/MoIeHre, U3MepeHre, MO/IeTMPOBAHNE, SKCTIEPUMEHT

(peanbHbIN U MBIC/IEHHBIN)



[TPOBEPSAEMBIE 3JIEMEHTHBI COOEP)KAHUSA

8 KJTACC

Kog

1.1

1.2

1.3

ITpoBepsieMblii 371eMEHT CO/[epKaHUs

ITepBoHauasibHbIE XUMUYECKUE TIOHATUS

[Ipegmer xumuu. Posb XMMHUM B KU3HU YeloBeKa. XHWMHUS B CUCTeEMe HayK.
Tena u BemjecTBa. Pu3Myeckre CBOMCTBa BellleCTB. ArperaTHOe COCTOsIHHE

BeIIeCTB
[ToHsATHE O MeTo/jaX MO3HaHUS B XUMHUHU. YuCThIe BelecTBa U cMecd. CriocoObl
paszesieHust cMecen

ATOMBI UM MOJIEKY/bI. XUMHUeCKHe 3jeMeHTbl. CHMBOJIBI  XUMHUYECKHX

5JIEMEHTOB. HPOCTLIE " CJIOXKHBIE BelljeCTBd. ATOMHO-MOJ’IGKYJ'IHDHOG yueHue

1.4

1.5

1.6

1.7

Xumunyeckasi (popmyna. BaneHTHOCTb aTOMOB XWMHUYECKUX 3/1eMEHTOB. 3aKOH
IIOCTOSTHCTBA ~ CoCTaBa  BeljecTB.  OTHOcuTenbHas ~ aroOMHasi — Macca.
OTHOCHUTeNbHAs MOJIeKyJisipHast Macca. MaccoBasi 1011 XMMHUYeCKOro 37ieMeHTa

B COeIMHEHUHU

KomuecTtBo BemjectBa. Mosib. MonsipHass Macca. B3aumocBs3b KosMuecTBa,
Maccbl M uWCaa CTPYKTYPHBIX eJuHUL] BelllecTBa. Pacuétbl mo ¢dopmynam

XUMHWUYECKHUX COE,E[I/IHEHI/II‘/JI

du3nyeckue U XMMUUYeCKHe SIBJIeHUs. XUMUYecKasi peakius U eé MpU3HaKU.
3aKOH COXpaHeHUsl MacChl BelllecTB. XUMUUeckue ypaBHeHus. Knaccudukanys

XUMUUYECKUX Peakiuil (COeIMHEeHNs], pa3/IoKeHus], 3aMellieHus, 0OMeHa)

XVWMHUUeCKUM 5KCITePUMEHT: 3HAKOMCTBO C XMMHUUYECKOM TMOCY/I0M, C TIpPaBUIaMH1
pabotel B JabopaTopuu ¥ TpuémMaMu obOpaijeHuss C JlabopaTOPHBIM
obopyJoBaHHeM, HW3yuyeHHWe U OIrcaHWe (U3NYeCKUX CBOMCTB 00pa3iioB
HEOpraHWYeCcKUX BelLecTB, Hab/roeHre ¢u3nueckux (TUlaBjieHWe BOCKa,
TasiHWe Jib/la, paCTUPaHUe caxapa B CTYIIKe, KUIleHWe U KOHJeHcalysl BOZbl) U
XUMUUeCKUX  (rOopeHWe  CBeud, IIpDOKa/JMBaHWe MeJHOW  IPOBOJIOKH,
B3aUMO/IEHICTBHE Mejla C KHUCJIOTOM) SIBJIeHWH, HaO/MIofeHHe U OIHCaHHUe
MPU3HAKOB TPOTEKaHWsI XMMUYECKMX peakuud (pasnokeHWe caxapa,
B3aMMO/IEHiICTBHIE CEPHOM KHCJIOTBI C XJIOPDUAOM Oapusi, pas/iokeHHe
rugpokcyzia Meau(1l) npy HarpeBaHWH, B3aMMOJENCTBUE Kese3a C PACTBOPOM

com meau(IT), usydyenue criocoboB paszeneHusi cMecei (C TTIOMOIIBI0 MarHUTA,



2.1

2.2

2.3

¢unbTpoBaHUe, BbIMAapYMBaHUe, AWCTWIISALMSA, Xpomartorpadus), MpoBefeHre
OUMCTKH TTOBAapEHHOU COJ/H, HaO/MI0/IeHHe 1 OTTUCAHNe Pe3y/IbTaTOB TIPOBe/IeHUS
OTbITa, WITHOCTPUPYIOLIETO 3aKOH COXPaHEHWsI MacChl, CO37laHHe MoJesie

MOJIEKYI (I11apOCTeP>KHEBbIX)
BaxxHeliive npecTaBUTe/IM HEOPraHUUYECKUX BelLeCTB

Bo3gyx — cmech rasos. CocraB Bo3ayxa. Kuciopog — snemMeHT W MpocToe
BeljecTBo. HaxoskaeHue Kucaopoja B mpupoje, (u3nueckre U XUMUUeCKHe
cBoiictBa (peakimu ropeHusi). Okcuzpl. I[IpumeHeHue kuciopoga. CriocoObl
TOJIydeHHs1 KHUC/IopoJa B JlabopaTOpuM M TIPOMBIILJIEHHOCTH. KpyroBopoT

Kuciopoga B pupoze. O30H — a/ioTpornHas MoAuGUKarys KUcjaiopoja

TernoBoit 3¢ deKT XUMHUYeCKOi peakLiii, TepMOXUMUYECKUe YpaBHeHUs, 3K30-
Y 3H/]0TepMUYecKre peakjuy. TOMINBO: yroib U MeTaH. 3arpsi3HeHre BO3/1yXa,
yCujeHre TapHUKOBOTro 3¢ dekTa, pa3pylieHre 030HOBOTO C/10s1

Bogopog, — snemeHT U mpocToe BelllecTBO. HaxoykzieHre BOJopofa B IPUpO/JE,
¢u3nyeckie W XUMUYeCKWe CBOKMCTBA, TIPHMEHEeHHe, CroCOObI TTOTyUeHHUs.

Kucnote! u conmu

2.4

MonsipHbiii 00bEM Ta30B. PacuéThl 110 XUMUUECKUM YpaBHEHUSIM

2.5

2.6

dusnueckue CBoWCTBa BoJbl. Boja Kak pacTBoOpuTesb. PacTBOpBI.
HacelljeHHble ¥ HeHaCbILLeHHbIe pacTBOPbl. PacTBOPMMOCTH BeILeCTB B BOJE.
MaccoBass [fons BeljecTBa B pacTBOpe. XWMHYECKHWe CBOWCTBA BOJBI.
OcHoBaHusl. Ponb pacTBOpOB B TpPHpOZE W B KU3HU uesioBeka. KpyroBopor
BOJbl B TIpUpoZie. 3arpsisHeHHWe TMPUPOJAHBIX BOJ. OxpaHa M OUYMCTKa
TIPUPO/IHBIX BO/

Knaccudukauuss HeopraHuueckux coeguHeHud. Oxkcuabl. Knaccudukaiius
OKCHJIOB:  coneoOpa3yroique (OCHOBHbIe, KHCJIOTHbIe, am{QoTepHble) U
HecosieoOpa3ytomye. HomeHknatypa okcuzioB. dusmueckre M XUMUYECKHe

cBOMCTBa OKCH/OB. [TosyyeHre OKCUI0B

2.7

OcHoBanus. Knaccudukalsi OCHOBaHMM: II€JIoUM W HepacTBOPUMbIe
ocHoBaHMsl. HoMeHK/aTypa ocHOBaHu. Pu3nyeckre U XMMUUeCKUe CBOMCTBA

ocHoBaHuU. ITosyueHne ocHOBaHUA

2.8

2.9

Kucnotel. Knaccudukaiusa kucaor. HomeHksnatypa KuAcaoT. Pusnueckue u
XMMHYeCKWe CBOMCTBa KHCI0T. Psp aktuBHOCcTM MetaysioB H.H. Bekertosa.

ITonyueHue KUCIOT

Comnu. HOMEHK]’IaTypa coneii. duspUecKe M XHMMHUECKHE CBOMCTBA COJIEH.

[Tonyuyenue conen



2.10

I'eHeTHUeCKas CBS3b MeXXAy KIaCCaMHU HEOPraHN4YeCKHX COEAHHEHHﬁ

2.11

3.1

3.2

3.3

XUMUYeCKM ~ 9KCIIepUMEHT: KauyeCTBeHHOe  Orlpefile/ieHre  COJZlep>KaHus
KHACIOpoJia B BO3yXe, TOJydeHHe, coOMpaHHWe, pacrio3HaBaHHe W H3yueHHe
CBOWCTB KUCIOPO/a, HabJroZieHre B3auMO/IeHCTBUSL Bel|eCTB C KUCIOPOAOM U
yCJIOBUsI BOSHUKHOBEHUS U TIpeKpallleHusi ropeHust (To)kapa), 03HaKOMJIeHUe C
obpa3ijaMd OKCHIOB W OMNHMCAaHWe WX CBOMCTB, IIO/ydyeHHe, cobupaHue,
pacrio3HaBaHWe M H3y4yeHHe CBOMCTB BOZOpOZa (ropeHue), B3auMOJeliCTBHe
BoZiopozia ¢ okcuzioM Meau(Il) (BO3MOXKHO MCIIO/b30BaHUe BUleOMaTepuasioB),
HaOmo/ieHe 00pa3ljoB BeIeCTB KOJMYECTBOM 1 MoOJib, HCC/IeflOBaHNe
ocobeHHOCTeM pacTBOpeHUs] Bel[eCTB C Ppa3/IMyHOM  PacTBOPHUMOCTHIO,
TIPUTOTOBJIEHWE PACTBOPOB C OIpefie/IEHHOM MacCOBOM [j0Jlell paCTBOPEHHOIO
BellleCTBa, B3auMMO/IEMCTBHE BOJbI C MeTa/ulaMM (HaTpueM U KaJlblieM)
(BO3MOXKHO MCII0/Ib30BaHWe BUJjeOMaTepuaioB), OIpe/ie/ieHie pPacTBOPOB
KUC/IOT W I[eJIoUeli C TOMOIIbI0 WHJUKAaTOPOB, WCC/e0BaHHe 00pa3lioB
HEOPraHWYeCKUX BeIeCTB Ppa3/IMUHbIX KJACCOB, HaOmMO/ieHne W3MeHeHUs
OKpPAaCKM WHJWKAaTOpPOB B pacTBOpax KWUCJIOT U Ile/ouell, H3ydyeHHe
B3auMozencTBuss okcuga meau(Il) ¢ pacTBOopoM cepHOM KUC/IOThI, KUCIOT C
MeTaslJlaMH, peakliid HelTpain3alyu, MojlyueHrue HepacTBOPUMBIX OCHOBAaHUM,
BbITECHEHMe OJHOT0 MeTa/yla JpyrdM U3 pacTBopa COJIM, pelleHue
9KCIepUMEHTAbHbIX 3a/au 10 TeMe «BakHelile K/IacChl HeOpraHu4YeCKHUx

coeITMHEeHU»

[Tepuoanueckuii 3akoH U [Tepuoanueckasi cucTeMa XUMUYECKHX 3/1eMEHTOB
O.N. Menpeneesa. CTpoeHue aTOMOB. XrMHyecKasi CBi3b. OKUC/IUTEIbHO-

BOCCTAHOBUTEJ/IbHbIE DedKIIUN

[TepBble TOMBITKM KIaCCU(PUKALMM XWMHAYECKUX 37eMeHTOB. [loHsTue o
rpynnax CXOJHBIX 3/IeMEHTOB (ILl[e/I0YHble U IIjeJIoUHO3eMesbHble MeTasllbl,
rajoreHbl, WHEPTHbIE Ta3bl). JJeMeHThl, KOTOpble 00pa3yioT amdoTepHbie

OKCHUABI U TUAPOKCHUbI

[Teprognueckuii 3aKoH. [Teproanueckas cucrtema XUMAYeCKUX 31emeHToB [1.1.
Menpeneesa. KopotkonepuogHas 51 JJIMHHOIIepUOAHAS hopMbI
[Tepuoanueckold cucTeMbl XUMUUeCKUX 3yieMeHTOB [JI.MI. MeH/eneeRa.
[Tepyozabl u rpymnnbl. PU3NUECKUM CMBIC MOPSJKOBOIO HOMepa, HOMEpOB

rnepuoga v rpyrirsbl 3/IeMEHTA

Ctpoenue atoMoB. CocTaB aTOMHBIX sifiep. V3oTomnbl. OnekTpoHbl. CTpoeHue

3JIGKTPOHHBIX 000/I04EK aTOMOB MepBbIX 20 XUMMUECKHUX 3JIEMEHTOB



3.4

3.5

[Tepuoanueckoii cuctemsl [J.M. MeHeneeBa. XapakTepuCThKa XUMHUUYECKOTO

371eMeHTa Mo ero nosjokeHuro B [lepuoguueckor cucreme I.1. MeHgeneeBa

3aKOHOMEpHOCTU W3MEHeHUsl pajuyca aTOMOB XUMHUUECKUX 3JIEMEeHTOB,
MeTa//IMYeCKUX W HeMeTa//IMueCKUX CBOMCTB MO TpylnamM M TepuojiaM.
3Hauenue [lepuoanueckoro 3akoHa u [leproguyeckoir CUCTeMbl XMMHUYECKHUX
37IeMeHTOB [Ji1 pa3BUTHSI HayKu U mpakTuku. .M. MeHeneeB — y4éHbId U
TPaKJjaHUH

XvMuueckasi CBsi3b. KoBaneHTHasi (To/isipHass W HeNOJsIpHasi)  CBA3b.

BJ'IEKTPOOTPI/IL[aTeJ'IbHOCTb XUMHUECKUX 3/IeMeHTOB. IOHHasi CBSI3b

3.6

3.7

Crenenp okucieHus:. OKUCIUTe/TLHOBOCCTaHOBUTEILHEIE peaKnuu. HpOL[ECCI)I

OKHUC/IeHMS U BocCcTaHOBAeHUs1. OKHUCIUTENN U BOCCTAaHOBUTE/IU

XVMUYeCKUM HSKCTIepUMeHT: U3ydeHHe 00pa3liOB BeIeCTB MeTaljioB M
HeMeTa/lJIOB, B3aUMOJEWCTBUe THUJPOKCHJA LIMHKA C PAcTBOPAaMU KHUC/IOT U
1esioueld, IpOBeZieHUe OMbITOB, WIIHOCTPUPYIOLMX MPUMepPbl OKUC/IUTENIbHO-

BOCCTAaHOBHTE/IbHBIX peaK]_IHI‘;I (ropeHHe, peaKLir pa3/i0KeHHs, COE'E[I/IHEHI/IH)

9 KITACC

Kog

1.1

1.2

1.3

[TpoBepsieMblii 371EMEHT COZePKaHUs

BemecTBo 1 xvMuyeckas peakuusi. [loBropeHue

[Teproanueckuii 3akoH. [leprouueckast cucTeMa XuMHAUYeCKUX 3aemMeHToB [1.1.
MengeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHWH CBOWCTB
XMMUUYECKHUX 3JIEMEHTOB TEePBbIX TPEX MEPUOJOB, Ka/lus, KaabLUsi U MX
COeIMHEHUM B COOTBETCTBUM C TOJIOKeHHWeM 5>jieMeHTOB B [lepuoanueckoi

CUCTEME U CTDOEHUEM UX dTOMOB

CrpoeHue BelllecTBa: BHJbl XUMWYECKOW CBSI3U. TUIMbI KPUCTa/UTUUECKUX
pelléTOK, 3aBUCUMOCTh CBOMCTB BellleCTBa OT TWIA KPUCTA/VIMYeCKOU PelléTKH
Y BUJIa XUMUUYEeCKOU cBs3u. Kiaccudukaiysi 1 HOMeHK/IaTypa HeopraHu4eCcKUx
BelllecTB (Me)XJyHapoAHasi U TpUBHa/bHasl). XMMHUUYeCKWe CBOMCTBA BeIeCTB,
OTHOCSIIIIUXCSL K  pas/IMUHbIM  KjlaccaM HeOpraHWueCcKWX  COeJUHEHHH,

reHeTUYeCKas CBsI3b HeOpraHM4eCKUX BeleCTB
Knaccugukanys XxuMryeckux peakLivii M0 pa3/IMYHbIM NPU3HaKaM (110 YMC1y U

COCTaBy YyuyacCTBYIOLIMX B peaklMy BeleCcTB, MO TeloBOMYy 3(QQeKTy, Io

W3MEHEHHIO CTerleHell OKUC/IeHHsS XMMHUYeCKHX 3JIEMEHTOB, IIO O6paTI/IMOCTI/I,




1.4

110 y4aCTHro KaTanH3aTopa). OJK30- U SHAOTEPMHUYECKHEe  pedKLHH,

TepMOXHMMHUUECKHE YPaBHEHMUH. ITonHsTHe o CKOpPOCTHU XUMHUUECKOU peakin

[MTousiTie 06 0OpaTUMBIX ¥ HEOOPAaTUMBbIX XMMHUYeCKHX peakuusix. [IoHsTHe o
TOMOTeHHBIX U TeTeporeHHbIX peaklusax. [IoHATHe 0 XMMUUeCKOM paBHOBECHHU.
@akTOophl, BAWAKIIME Ha CKOPOCTb XMMHYECKOW peaklMd U TI0JIOJKeHue

XUMHNYECKOI'0 paBHOBeCHUA

1.5

1.6

1.7

2.1

OKuC/IMTe/IbHO-BOCCTAaHOBUTE/IbHBIE  PeakLivy, 3J1eKTPOHHbIN HanaHc
OKMCJINTeNIbHO-BOCCTAHOBUTEIbHOM  peakuy.  CocTaB/ieHVe — ypaBHEHUM
OKMC/IUTe/IbHO-BOCCTAHOBUTE/IbHBIX  peakliuid C HCI0J/b30BaHWEeM MeToza

3/IEKTPOHHOTO OanaHca

Teopusi 371€KTPOUTAYECKON AUCCOLMALIMUA. DNEKTPOJIUTBI U HEeJIeKTPOJIUTHIL.
KaruoHbl, aHuoHbl. MeXaHW3M /IMCCOLUAINY BeIeCTB C Pa3/IMYHbIMUA BUJAMU
XUMHUUeckol cBsi3u. CrerneHb auccoryarvi. CUIbHbIe M C1a0ble 37IeKTPOJTUTHI.
Peakijuu MOHHOTO OOMeHa. YCJIOBUSI TMPOTEKaHWs peakiii MOHHOTO OOMeHa,
MOJIHbIe U COKpallléHHble HOHHbIe ypaBHeHMsI peakinii. CBoMCTBa KHC/IOT,
OCHOBAaHHUH U COJiel B CBeTe TIpeJCTaBlAeHUM 00 3eKTPOTUTUUECKOU

aucconuanyy. KauectBeHHbIe peakLiM Ha UOHBI. [ToHsATHe 0 TWpO/IK3e comei

XVMMHYeCKU SKCIIepUMEHT: O03HaKOMJIEHHe C MOJe/siIMU KPUCTaIMueCKUX
pelléTOK HeopraHWYecKuxX BellleCTB — MeTa/l/IoB U HeMeTainoB (rpadura u
aziMasa), C/IOKHBIX BelIecTB (X/IOpyWJa HaTpusi); WUCCie[oBaHUe 3aBUCUMOCTH
CKOPOCTM XHWMHYECKOW peaklud OT BO3ZEUCTBUS pa3/MUHbIX (PaKTOPOB;
WcCieJoBaHUe  3JIeKTPOTNPOBOJHOCTU  PacTBOPOB  BellleCTB,  Tpoliecca
JUCCOLMALIMM  KWC/IOT, 1esioueli W comeld  (BO3MOXHO HCIIO/b30BaHUe
BU/IeOMaTepUanoB); TPOBeJieHUe OIbITOB, W/IFOCTPUPYIOIIUX TPU3HAKU
MIPOTeKaHWsI peakiuii MOHHOTO oOMeHa (0Opa3oBaHUe 0Ca/iKka, BblJe/ieHHe rasa,
oOpa3oBaHWe BOJbI); OMbBITOB, W/ITFOCTPUPYIOI[UX TPUMEPB OKUCIUTETbHO-
BOCCTAHOBUTE/bHBIX peakliuii (ropeHHe, peaki[iu DPa3/ioXKeHUs], COeJUHEHUs);
pacrio3HaBaHWe HeOpPraHWYeCcKuX BellecTB C TTOMOIIbI0 KaueCTBeHHBIX peakLyi

Ha WMOHBI; pelieHre SKCIePpUMEHTA/IbHBIX 3daa4
Hewmetannel 1 ux coearHeHUA

OOiast  xapakTepucThKa rasoreHoB. (Oco0eHHOCTM CTPOEHUsi aTOMOB,
XapakTepHble cTereHu okucyieHus. CTpoeHue U (pr3nuecKrie CBOMCTBA MPOCThIX
Bell[eCTB — rajoreHoB. XUMHUeCKWe CBOMCTBAa Ha TIpUMepe xJjopa
(B3aMMoOieliCTBUE C MeTa/ulaMM, HeMeTasulaMH, IieodyaMu). XJI0POBOAOPOL.

ConsaHas KHC/I0Ta, XUMHWUYeCKHue CBOﬁCTBa, [moj1yueHue, rppuMeHeHuHe. ,HEI‘/JICTBI/IE




2.2

XJIOpa ¥ XJIOPOBOZOPO/A Ha OpraHu3M uejioBeKa. BakHeullve X/IOpUZBI U UX
HaxXOXXJeHue B [IpUpoje

O6miasi xapakrepucTvika 371eMeHTOB VIA-rpymmbl. OcoOeHHOCTH CTpOeHust
aTOMOB, XapakTepHble CTelleHH OKWcaeHusl. CTpoeHWe U (pU3nuecKue CBOMCTBA
MPOCTBIX BeIeCTB — KUC/IOpoJa M Cepbl. AJIJIOTPONHbIE MOAU(DUKALIK
KHUCI0pPOZia Y cepbl. XUMHUUecKue CBOMCTBa cepbl. CepoBOZOpPOJ, CTPOeHUe,
¢usnyeckvue W xumHueckue cBoicTBa. OKCHbl Cepbl Kak IIpefCcTaBUTeNN
KHUCIOTHBIX OKCHZI0B. CepHas KMC/IOTa, (pU3nueckue M XMMHUYeCKHe CBOMCTBA
(obmme Kak mpejcTaBUTENs Kjacca KUCIOT U crieruduueckue). XuMUUuecKrie
peakijuy, Jie)kalljie B OCHOBe IPOMBIIIJIEHHOTO crocoba MosiyueHHs CepHOU
KUCIOTHL. [IprmeHeHve. Conmu CepHOM KHUC/IOTBI, KaueCTBeHHas peakLusl Ha
cynbdar-uoH. HaxoxzeHue cepbl U eé coeJuHeHWI B NpUpoje. XHUMHUUECKoe
3arpsi3HeHue OKpY)Karollel cpefibl COeJUHEHUSIMU Cepbl (KUC/IOTHBIE OXK[IU,

3arpsi3HeHHe BO3/[yXa U BOJJOEMOB), CTIOCOOBI €To Mpei0TBpalleH s

2.3

OO1jast  xapakTepucTUKa 31eMeHTOB VA-rpymmbl. Oco0eHHOCTH CTpPOeHHst
aTOMOB, XapaKTepHbIe CTelleHH OKHC/IeHUs. A30T, paclipoCcTpaHeHue B TIpUpo/ie,
¢bu3nueckre U XxuMHUeckue cBoiicTBa. KpyroBopot a3ora B rpupoge. AMMMaAK,
ero (u3nueckre U XUMHUUYECKHe CBOMCTBa, ToJyuyeHHe U TipuMmeHeHue. Coau
aMMOHHUs, uX (uU3UUeCcKMe U XUMHUUeCKWe CBOWCTBA, IIPUMEHEeHHe.
KauecTBeHHasi peakiysi HA MOHbI aMMOHUsI. A30THasi KUC/IOTa, eé ToJyuyeHue,
bu3nuecKe W XUMHUYEeCKHe CBOMCTBa (0OI[uMe Kak Ipe/CTaBUTeNs Kijacca
KUC/IOT U crielfuduryeckue). Vcrnosb30BaHWe HUTPATOB U COjeid aMMOHUSI B
KauecTBe MHUHEPAJTBHBIX y00peHri. XUMHUUeCKoe 3arpsi3HeHHe OKpY)Karolei
cpefbl COeUHEHUSIMU a30Ta (KUC/IOTHBIE AOXAU, 3arpsi3HeHre BO3/yXa, TTOUBEI

1 BOZJOEMOB)

24

docdop, auioTponHble MoAU(UKaLMKM docdopa, PUMUecKue U XMMUYeCKue
cBoiictBa. Okcupy docdopa(V) u docdhopHas kucnora, ¢usnueckue u
XMMHUUeCKHe CBOMCTBa, mojaydyeHWe. Vcrnonb3oBaHue ¢ocdaToB B KavecTBe

MHUHEepPaJbHBIX y/00peHuid

2.5

O6masi xapakrepuctvika 31eMeHTOB [VA-rpynmbl. OcoGeHHOCTH CTpOeHust
aTOMOB, XapaKTepHble CTelleHd OKUC/IeHUs.  YT/epofi, a/uIOTPOIIHbIe
MojubUKalMK, pacrpocTpaHeHue B Mpupoje, (r3nuyecKMe M XUMHUYeCKHe
cBoiictBa. Azicopbuusi. KpyroBopot yriepozsa B npupofie. OKCHbI yIiepoja,
ux (r3nuyecke M XMMHUUYeCKHe CBOMCTBA, JeWCTBHE Ha >KUBble OpPraHWU3MBbl,

rnojydyeHve v rpuMeHeEHUe. DKOJIOTUUecKue HpO6J’IEMbI, CBfI3dHHBIEe C OKCHAOM




yrnepoga(IV); rumoresa ri00asbHOTO TIOTEIJIEHUS] K/IUMara; TapHUKOBBIN
3¢pdekT. YronbHas KUC/IOTa U €€ conu, Ux (¢u3dyeckue U XUMUYeCcKUe
CBOKMCTBa, TIOlyUeHWe U MpHMeHeHHe. KauecTBeHHas peakldsi Ha KapOoHaT-
HoHbI. Vicrosb30BaHWe KapOOHATOB B OBITY, MeAWIIMHE, MPOMBIIIJIEHHOCTH U

Ce/ILCKOM X0351CTBe

2.6

2.7

[TepBoHauasibHbIe TIOHATHSI 00 OpPraHUYeCKMX BeIleCTBaX KakK O COeJUHEeHHsIX
yrnepoga (MeTaH, 3TaH, 3TW/IeH, alleTW/eH, S5TaHO/, TJIMLIEPUH, YKCYCHas
KucnoTta). MIx cocrtaB U XUMUYecKoe cTpoeHue. [ToHsaTHe O OHONIOrHYeCcKH
BaXHBIX BeI[eCTBaX: )XMpaX, Oe/lKax, yrieBojax — W WX POJU B >KU3HHU
yesioBeKa. MaTepuasbHOe €QMHCTBO OpraHMUeCKMX W HeopraHuuecKux

coeZIMHeHUM

Kpemuuii, ero ¢usnueckue U XUMHUUeCKWe CBOWCTBA, TMOAyYeHUe U
npuMeHeHre. CoeViHeHUs KpeMHUsI B Tipupoje. OOiue npezcTaBieHuss 00
okcuge kpemHusA(IV) u kpeMHueBou kuciote. CUIMKAThI, UX UCMO0J/Ib30BaHUE B
ObITY, MeJUIMHe, TTPOMBIIIJIEHHOCTU. Ba)kHelllrie CTPOUTe/TbHbIe MaTepHaJIbl:
KepaMHKa, CTeK/0, LeMeHT, 0eToH, >keyme300eToH. IIpoGsiembl Ge3omacHOro

HCII0J/Ib30BaHHA CTPOUTE/IBHBIX MaTe€PKUad/IOB B HOBCE,ZLHEBHOFI JKHU3HU

2.8

XUMHUECKUI SKCTIepUMeHT: HW3ydeHrHe 00pasljOB HeopraHWYeCKUX BeIecTB,
CBOMCTB COJISTHOW KHUCJ/IOTBI; TIPOBe/leHHe KaueCTBEHHBIX peakLMi Ha XJI0pU/-
WOHbI W HaO/o/ieHre TIPU3HAKOB WX TIPOTEKAHUS; OIbITHI, OTPaXKarolue
(u3myeckre U XMMUUeCKHe CBOMCTBA raJIoTeHOB U WX COeJUHeHUN (BO3MOXKHO
WCTIO/Ib30BaHHE BH/IeOMAaTepyaioB); O3HAaKOMJIeHHe C o0pa3iiamMy XJIOPH/IOB
(rajloreHUIOB); O3HAaKOMJIeHHe C o0pa3laMu cepbl U €& COoeJUHEeHUSIMU
(BO3MOXKHO  WCIIO/Ib30BaHWe BH/leOMaTepHasioB); HalO/oJeHre Tpolecca
oOyrnuBaHUsl caxapa Toj [eHCTBHeM KOHI[eHTPHPOBAHHOW CEPHON KUC/IOTHI;
M3ydyeHUe XUMUUeCKHUX CBOWCTB pa3baB/ieHHOW CepHOM KHUC/IOThI, TPOBeZieHMe
KaueCTBeHHOW peaklUM Ha Cynb(ar-uoH W HaO/moJeHWe TIpU3HaKa eé
MpPOTeKaHus; 03HaKOMJIeHHe C (PU3MYeCcKUMU CBOMCTBAMU a30Ta, ocdopa U ux
coefiHeHWHM (BO3MOKHO HCITIONb30BaHHE BHleOMaTepyanoB), obpa3iamu
a30THBIX U (ochOpHBIX yA0OpeHHid; TTo/yueHre, cobrpaHue, paclio3HaBaHUe U
M3ydyeHUe CBOMCTB amMMHaka; IpPOBeJileHHe KaueCTBEHHBbIX peaki[uii Ha WOH
aMMOHUsI U  (ocdaT-uoOH W HU3yueHUWe TIPU3HAKOB UX TPOTEKaHWUs,
B3aMMO/IEUCTBYE KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTBHI C MeJbH0 (BO3MOXXHO
WCII0/Ib30BaHMEe BH/leOMAaTepUaoB); MW3y4yeHHe MoJe/lel KpPUCTa/IMUueCKUX
peliéToK anmasa, rpaduTa, ¢y/epeHa; O3HAKOMJIeHHME C TIPOLeCCOM

azficopOLMM PacTBOPEHHBIX BeIeCTB aKTMBUPOBAHHBIM YIIEM W YCTPOHCTBOM




MPOTUBOTra3a; TojydyeHHe, coOupaHUe, paclio3HaBaHWe U U3ydyeHHe CBOWMCTB
YIJIEKUCIOTO Ta3a; IpOBeJieHWe KauyeCTBEHHBIX peakIMii Ha KapOoHar- u
CU/IMKAT-UOHbl YW HW3yueHHe TIPU3HAKOB WX TIPOTEeKaHHWs; O3HAKOMJIeHHe C
MIPOAYKI[MEH CUIMKATHOM TPOMBIIIJIEHHOCTH; pellleHre 3KCIIePUMEHTATbHBIX

3a/lau 10 TeMe «BakHellllie HeMeTa/l/Ibl U UX COeJUHEeHHsI»

MeTa/nsl ¥ UX COeMHEHUA

3.1

OO0111ast XapaKTepUCTHKAa XMMAYeCKUX IeMEHTOB — METa/UIOB Ha OCHOBAHWU UX
nonoxxenuss B Ilepuopnueckoid cUCTeMe XUMHYeCKUX 3yeMmeHToB [I.U.
MengeneeBa u ctpoeHust aToMoB. CTpoeHue MeTayioB. MeTarinueckas CBsi3b U
MeTa/UTMuecKasi ~KpUCTa//IdeckKasi peliéTka. JJIeKTPOXUMHUUYECKUM  psif

HarpsbKeHHUM MeTaslioB

3.2

3.3

dusnueckre ¥ XUMHUECKHe CBONCTBA MeTa/sioB. OOIie CriocoObl TOMydeHust
MeTa/uIoB. [TOHATHE 0 KOPPO3WUW METa//IOB, OCHOBHbBIE CITOCOOBI 3all[UThl KX OT
Koppo3uu. CriiaBbl (CTasib, UyTyH, AHOPaTtOMUHKMN, OPOH3a) U WX NPUMeHeHHe B

6bITy W TIPOMBILIIJIEHHOCTHU

[lenouHble MeTassIbl: MONOXKeHWe B [leprofnueckod CHUCTeMe XUMHUeCKHX
snemeHToB [I.M1. MeHJeseeBa; CTpoeHHe UX aTOMOB; HaxO)/eHUe B IMPUPOJE.
®du3nueckre U XUMUUeCKHe CBOMCTBA (Ha puMepe HaTpus U Kaiusi). OKCUbI U
TUIDOKCU/IbI HaTpusd U Kaiusa. [IpuMeHeHHWe I11[e/IOYHBIX METa//IOB U UX

COoeIMHEeHUM

3.4

[[lenoyHO3emMenbHBIE ~ MeTa//Ibl MarHud W KaJbLMW:  TIOJIO)KEHHWe B
[Tepyoanueckoii cucteme XumMudeckux syeMeHToB [I.V1. MeHeneeBa; cTpoeHue
MX aTOMOB; HaXOXK[eHWe B rpupofe. Pusnueckue U XUMHUYeCKHe CBOMCTBa
MarHusi M Kaibliusi. BakHelilllve coefvHeHUs] KaibLiUsi (OKCH[, TUADPOKCHU[,

conn). JKECTKOCTB BO/IbI U CITOCOOBI €€ yCTpaHeHUst

3.5

3.6

AmomuHuii: nonoxxeHue B Ilepuoguueckol cucteMe XWMHUYECKUX 3/1€MEHTOB
O.N. MenpeneeBa; CTpoeHMe aTOMa; HaxOX[eHWe B npupofe. Pusnueckue U
XUMHYeCKre CBOMCTBa a/moMUHUsI. AM(OTepHbIe CBOWMCTBA OKCHA U THAPOKCHA

A/TFOMHWHHA

JKeneso: nonokenue B Ileprosnyeckoii cucreMe XMMUUeCKUX 31eMeHTOB [.1.
MeHzienieeBa; CTpoeHHWEe aTOMa; HaxOXKAeHuWe B mpupoge. Pusnueckue u
XUMHAYeCcKre CBOMCTBa >kene3a. OKCHZbI, TUAPOKCUIBI U conu skese3a(Il) u

»kene3a(Ill), ux cocras, CBOMCTBA U MOTyYeHUE

3.7

XUMUYeCKHi SKCTIepUMeHT: 03HaKOM/IeHHe ¢ 00pasijaMy MeTaslioB U CIIIaBOB,

WX (U3UUEeCKUMHU CBOMCTBaMH; H3yuyeHHe pe3y/IbTaTOB KOPPO3UM MeTasl/ioB




(BO3MOJKHO VICII0/Ib30BaHue BH/IeOMaTepHuasoB), ocobeHHOCTeM
B3aUMOJEUCTBUSL OKCHJA Kajabldd M HaTpusi C BOJOM  (BO3MOXKHO
HCII0Nb30BaHe BUleOMaTepUasioB); HCCel0BaHUE CBOWCTB >KECTKOU BO/bI;
rpoliecca TOpeHUsi JKele3a B  KUCAOpoZe (BO3MOXHO  MCIOJIb30BaHUE
BU/IeOMAaTepUasoB); NMPU3HAKOB MPOTEKaHUsl KaueCTBEHHBIX peaklWii Ha HMOHbI
(MarHusi, Kanbliys, aalOMUHUS, LUHKa, xene3da(ll) u xenesza(Ill), memu(ID);
HabJ/roZleHre M OTMCcaHue TIPOLIeCCOB OKpAalllMBaHUs T/laMeHd MOHAMH HaTpus,
Kamuss W Ka’blusg  (BO3MOXKHO — MCIO/Jb30BaHWEe  BHUeOMaTepHasioB);
vccieoBaHe aM(OTepHbIX CBOWCTB TM/POKCH/A allOMUHUSI M TUJPOKCH[A
L[MHKQ; pellleHre SKCrieprMeHTa/lbHbIX 3a/lau 10 TeMe «BakHelivie MeTasibl U

UX COeIMHEeHUs»

XUMus U OKpysKarolas cpefa

4.1

4.2

HoBble MaTepuasnbl ¥ TexHOJOTMM. BelllecTBa M MaTepuasnbl B MOBCeAHEBHOM
JKU3HU uesioBeKa. XUMHUS U 3[0poBbe. be3onacHoe HCIo/nb30BaHNe BelLeCTB U
XUMUAYEeCKUX peakuui B ObiTy. [lepBasi MoOMOIb MPU XUMHUYECKHUX OXKOTax M

OTpAaBJ/IEHUAX

OCHOBBI ~ 5KOJIOTMYECKOM  TPaMOTHOCTH.  XUMHYeCKOoe  3arpsi3HeHue
okpyaroreii cpezbl [TIK. Ponb XvMUM B pellieHUM KOJIOTHUeCKUX TTPobeM.
[IpupoaHble WCTOUHUKM YTJIeBOAOPOZAOB (yrojib, TPUPOJHBIA Tra3, He(Th),

MIPOAYKTHI UX TIepepaboTKU, UX POJib B OBITY 1 TIPOMBIIIJIEHHOCTH

4.3

XUMHUYeCKUI SKCIIePUMEHT: M3yueHre o00pa3ljoB MaTepuasioB (CTEKJIO, CII/IaBbI

MeTaJlJIoB, MO/MMepHble MaTepHarbl)



I[TPOBEPSEMBIE HA OI'3 I10 XM TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHO¥ OEPA30BATEJILHOM ITPOT'PAMMBI OCHOBHOI'O OFBIIET'O

OBPA3OBAHUSA

Kog
TIPOBEPSIEMOT'O
TpeboBaHMs

ITpoBepsieMble TpeGOBaHKA K IIPeAMETHLIM pe3y/ibTaraM 6a30Boro
YPOBHSI OCBOEHMS OCHOBHOM 00pa30BaTe/IbHOM POrpaMMbl OCHOBHOTO
o61ero obpasoBanus Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TI03HABaeMOCTH SIBJIeHWW TIPUPOJbl, TIOHUMaHUWe O0O0BEeKTUBHOM
3HAaUMMOCTH OCHOB XMUMUYECKOW HayKM KakK 00/1aCTU COBPEMEHHOTO
eCTeCTBO3HaHHUSl, KOMITIOHEeHTa O0OLell KyJIbTypbl U TIPAaKTHYeCKOM
JlesiTeIbHOCTU  uejioBeKa B YCJIOBUSIX COBPEMEHHOro 001jecTBa;

NMOHHMMdHHE MeCTa XUMHHU Cpean NPYIrUX €CTeCTBEHHBIX HAYK

1.2

0 HAYYHBIX METOJdX ITI03HAHHKA, B TOM UHC/IE€ SKCIIEPUMEHTA/IbHBIX W
TEOPDETUUECKUX METOAaX HCC/IeNO0BAHMA BELEeCTB W HU3Yy4YE€HUA
XUMHWUYECKHUX peaKqu/'I; ymMeHue HCI10/Ib30BATH MoJe/in a1

00BACHeHUS CTPO€HHUA aTOMOB U MOJIEKYJT

1.3

0 cdepax npodeccroHaTbHON /1eITe/IbHOCTH, CBSI3aHHBIX C XUMUeU U
COBPEMEHHBbIMH TEXHOJIOTMSIMA, OCHOBAaHHBIMM Ha JOCTWKEHUSIX
XUMUYeCKOW HayKH, 4TO TI03BOJUT OOY4YaroIMMCs paccMaTpyBaTh
XUMHUIO Kak cepy cBoeil Oyayiieit mpodeccroHanbHON JeTeTbHOCTA
W C/lelaTh OCO3HAHHBIM BbIOOp XMMHM KakK TMPO(HUILHOTO TpeAMeTa

TIpY Tepexo/ie Ha YPOBeHb CpefiHero obirero obpa3oBaHus

BJIa,I[EHI/Ie CUCTEMOM XHUMHUECKUX 3HAHUM U ymMeHHe IIpUMEHATH

CUCTEMY XUMHUUECKHX 3H<’:1HPII>1, KOTOpasd BKJ/IFOUAeT:

2.1

BaKHeHIlIe XUMHYeCKWe TIOHATHS: XUMHYeCKUd 3/IeMEeHT, aroM,
MOJIeKy/a, BelecTBO, MPOCTOe U C/I0’KHOe BellleCTBO, OJHOPOJHas U
HEeOHOpOJHasi CMeCh, OTHOCHUTe/bHble aTOMHas W MOJIeKY/IsipHast
Macchbl, KOJMUECTBO BelleCTBa, MOJb, MOJSIpHas Macca, MOJISIPHBIN
00BEM, OKCH/l, KHCJIOTa, OCHOBaHHe, COb (CpefiHss), XUMUYecKas
peakiusi, peakLUM COeJUHeHWs, PpeakMd pa3JioXKeHUus, peaKL[UH
3aMelleHrs, peakuu oOMeHa, TeryioBod 3(QeKT peakidu, 3K30- U
3H/I0OTepMUUECKUe peakl[UM, pacTBOpP, MaccoBasi [0Sl XUMHYeCKOro
3/IeMeHTa B COeAMHEeHUH, MacCcoBasi [I0Jisl U MPOLeHTHasi KOHL|eHTpaLs

BelecTBa B paCTBOpe, A1p0 aTOMd, BJIeKTpOHHHﬁ cou dTOMd, ATOMHasd




opbutanb, pajuyc aTroMma, BaJEHTHOCTb, CTeleHb OKWCJIeHUs,
XUMUYecKasi CBsA3b, 3/IeKTPOOTPULIATE/ILHOCTD, M10/IIpHas Y HelloJ/IsipHas
KOBaJIeHTHass  CBfI3b, MOHHAas  CBfA3b, MeTa/uldyeckas  CBs3b,
KpUCTa/UIMYecKast pelléTka (aToOMHas, WOHHasg, MeTa/ulnyecKas,
MOJIeKY/ISIpHasi), WOH, KaTWOH, aHWOH, 5/IeKTPOJIUT U He3/1eKTPOJIUT,
3/IEKTPOJTUTHYECKAs ~ JMCCOLMAIIMs, PpeakUdd HMOHHOTO 0OMeHa,
OKUC/IUTe/IbHO-BOCCTaHOBUTE/IbHbIE peakLyy, OKUC/IUTe/Tb u
BOCCT@HOBUTE/Ib, OKWUC/IeHWe U  BOCCTAHOBJ/IEHHWE,  3JIEKTPOJIU3,
XMMHUEeCKOe paBHOBecHe, oOpaTuMble U HeoOpaTHUMble peakLiH,
CKOpPOCTb XMMHYeCKOM peakumy, KaTtammsatop, I[IJIK, xoppo3us

MeTaJl/IOB, CI1/IaBbl

2.2

OCHOBOIIOJIArarolie 3aKOHbl XUMWH: 3aKOH COXpaHeHWs Macchl,
nepuoguueckuii 3akoH [1.VI. MeHpeneeBa, 3aKOH IIOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaipo

2.3

3.1

3.2

Teopuu XUMUU: aTOMHO-MOJIeKY/IsIpHast Teopwus, Teopusi

3/IEKTPOTUTHUECKOU TUCCOIHALIN
Bnagenrie ocCHOBaMM XMMUUYECKOH TPAMOTHOCTH, BK/TFOUAIOII[EH:

yMeHUe NIpaBU/IbHO UCIO/Ib30BaTh M3yUeHHbIe BelllecTBa U MaTepualibl
(B ToM uucie MuUHepasbHble yA00OpeHWs, MeTa/ulbl W CILIaBbl,
NIPOJYKThl T1epepabOTKM TPUPOJHBIX HMCTOYHHUKOB YIJIEBOZOPO/OB
(yrnsi, mpupoAHOTo Tasa, HeTH) B OBITY, CEIbCKOM XO35HCTBe, Ha
NIPOM3BO/ICTBE U TIOHUMaHHe 3HaueHUsl )KUPOB, Oe/KOB, YT/IeBOZIOB IS
OopraHu3Ma 4YesjiOBeKa; yMeHHe MPOTrHO3MpOBaTh B/MSHHUE BeIeCTB U
XUMHAYECKUX TIPOLIeCCOB Ha OpraHuM3M 4YejioBeKa M OKPY’Karollyro
TIPUPO/IHYIO Cpefy

yMeHHe WHTerpupoBaTh XWMHUYECKHe 3HaHWS CO 3HAHWSIMHU JPYTrHUX

yueOHBIX TIPeZIMETOB

3.3

HaJ/In4Ke OIbITa PabOThI C pa3/TMUYHBIMU UCTOUHHUKAMU WH(HOPMALIUH 110
XUMUM (HayyHasg M HayuyHO-TIONyJIIpHas JUTepaTypa, CJIOBapy,

CMPaBOYHUKH, UHTEPHET-PeCypChl)

3.4

yMeHHe OOBEKTHBHO OLeHMBaTh WMH(GOPMAL[MI0 O BeIecTBaX, MX
npeBpalieHUsiXx M IPaKTUUeCKOM  TpPUMEHEeHWM U yMeHue

WUCIIOJ/Ib30BaTh eé AJI pelieHns yq66HO-H03HaBaTEHBHbIX 3ada4

BJ'I&,E[EHI/IE OCHOBAMH IIOHSITUHHOTO dllliapaTd W CHMBOJJIMYECKOI'O

A3blKda XHMMHU [Ji1 COCTaBJIEHUSA Q)OPMYJ'I HeOprdHM4yeCKurXx BelleCTB,




7.1

ypaBHEHI/Iﬁ XUMHUYEeCKHX peaKqu/'I; OCHOBaMH XUMHUUECKOMH

HoMmeHK1atypsl (IUPAC u TpuBHaibHON)

YMeHHe OOBSCHATH CBSI3b TOJIOXKEHWs 3jeMeHTa B Ilepuoanueckoit
CUCTEMe C YMCJIOBbIMU XapaKTepUCTUKaMU CTPOEHUS aTOMOB
XVUMUYeCKUX 3/IeMeHTOB (COcTaB M 3apsf  sjpa, olllee YHCIO
3/IeKTPOHOB), pacrpe/ie/ieHueM 37eKTPOHOB TI0 SHepPreTUYecKuM
YPOBHSIM aTOMOB T€PBbIX TPEX NMEePUOZ0B, Kaaus U Ka/lbLIUs
[IpencraBneHre o MepUOJUYECKOMN 3aBUCHUMOCTH CBOMCTB XUMHUECKUX
3/71eMeHTOB (pafilyC aToMa, >3/IeKTPOOTPULIATeNbHOCTh), TMPOCTHIX M
CJIOKHBIX BeLeCTB OT I0J0KeHUs 37eMeHTOB B Ilepuopnueckont
cucteMe (B MaJbIX NepUOJaX U IJIaBHBIX MOArPYNNax) U 3/1IeKTPOHHOTO
CTPOEeHUs aToMa

YMeHue KnaccupULIMpOBaTh:

XHUMH4YecKue 3/71eMeHThI

7.2

HeopraHWuecKue BelljecTBa

7.3

XUMHNUYeCKHe peaKlin

YmeHue orpesensTh:

8.1

8.2

Ba/IEHTHOCTb M CTeII€eHb OKHC/JIeHHA XHMHWYECKHX 3/IEMEHTOB, 3apAaf
HOHa
BU[ XUMHUECKOM CBSI3M W THUII KpPICTEU'IJ'IH‘JECKOﬁ CTDYKTYPHI B

coeIMHeHUsAX

8.3
8.4

9.1

9.2

XapakTep Cpe/ibl B BOAHBIX pacTBOpax BellecTB (KUC/IOT, OCHOBAHUH)
OKHUCJIUTEe/Th U BOCCTAHOBUTE]Th

YMeHHe xapakTepr30BaTh (r3nuecKrie U XUMHUUYeCKre CBOMCTBA:
MPOCTBIX BelllecTB (KUC/IOPOZ, O30H, BOJOPOA, TpaduT, anmas,
KpeMHMM, a3o0T, (ochop, cepa, X/j0op, HATpui, Ka/ldid, MarHuw,
KaJIbLIUM, aTFOMUHUM, >Keje30)

CJIOKHBIX BeI[eCTB, B TOM UHC/Ie WX BOJHBIX PpacTBOPOB (BOja,
aMMuakK, XJIODOBOJODPOZ, CEepPOBOAOPO/l, OKCHUZABbI W THAPOKCHUbI
MeTasuioB [-ITA rpymmn, amtomunusi, meau (11), uuHKa, xenesa (11 u I1I),
okcuapl yriaepoga (I u IV), kpemnus (IV), azora u gocdopa (III u V),
cepsl (IV u VI), cepHucrasi, cepHasi, a30TUCTas1, a30THas1, (hochopHas,

YroJjibHasi, KpeMHHEeBasA KUC/JI0Td U UX COJ'II/I)

9.3

MPOrHO3MpoOBATH n XdpPaKTe€pPHU30BdTb CBOMCTBa BelecTB B




3dBUCHMMOCTH OT HUX COCTaBd M CTpO€HHdA, MPHUMEHEHHE BEIIeCTB B
3dBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXXHOCTB TIPOTE€KaHHUSA XUMHNYECKUX

TIpeBpallieHU B pa3/IMUHbIX YCIOBUSIX

YMeHue CcOCTaB/IsATh MOJIEKYJ/ISIDHbIE U MOHHBbIE YPaBHEHHsI peakLivid, B

10
TOM UuCIIe:
10.1 peaxiii MOHHOTO 0OMeHa
10.2 OKMCJINTeIbHO-BOCCTAHOBUTE/IbHBIX PeaKkLuu
103 W/UTIOCTPUPYIOIIIMX ~ XMMUYeCKHMe CBOMCTBA W3Y4YEHHBIX KJIaCCOB
' (Tpyrin) HeopraHUUYeCKUX BelleCTB
10.4 NO/TBEP)KJAOLIUX T'eHeTUUeCKYH0 B3aUMOCBs3b MEX/y HUMU
11 YMeHue BbIUMCISATE (MPOBOAUTEL PACUETHI):
11 OTHOCUTEJIbHYIO MOJIEKYJIIPHYI0 U MOJISIPHYKO MacChbl BeLEeCTB,
' MacCOBYIO JI0JIF0 XMMUUECKOI'0 371eMeHTa B COeZJMHEHUU
11.2 MacCOBYHO [JOJIIO BellleCTBa B pacTBOpe,
11.3 KOJINYeCTBO BellecTBa U ero Maccy, 06bem rasos
114 10 ypaBHEHWSIM XUMWUECKHMX peakLUuMd M HaxOUTb KOJUYeCTBO
' BellecTBa, 00EM 1 MacCy peareHTOB WK TIPOJYKTOB PeaKLuu
12 Bnagenue (3HaHMe OCHOB):
OCHOBHBIMM METOJJaMU HAayYHOTO TI03HaHUs (Hab/roieHre, u3MepeHue,
21 SKCIIepUMEHT,  MOJe/NVMpOBaHWe) TpU  HW3YyYeHUM BellecTB U
' XUMUUYECKUX SIBJIEHWH; yMeHuWe copMynupoBath mpobiemy u
TIpeJI/IOXKUTh MYTH e€ pelleHus
129 Oe3omacHOi pabOThl C XUMHUYECKUMU BeL[eCTBAMU, XUMUUYECKOU
' TIOCY/10U 1 TabopaTOpHBIM 000PYZOBaHHEM
npaBrUaMy 6e30macHOro oOpalleHus C BeljeCTBaMu, UCTIOIb3yeMbIMHU
B MMOBCEHEBHOMW >KWU3HH, TMPaBU/IAMH TTOBEJIeHHUs B 1[eJIsiX COeperkeHUst
123 3/I0pPOBbsI M OKpY)Karollleil TPUPOAHON Cpefibl; TOHMMaHWe Bpeja
' (omacHOCTH) BO3[EWCTBHSI HAa J>KUBblE OPraHU3Mbl OIpe/e éHHBIX
BeIIeCTB, CIIOCOOOB YMEHBIIIEHUS] U TIPeJOTBPAIlleHUss WX BPeJHOTrO
BO3/I€MCTBUS
13 Hanuuue npakTHuyecKUX HaBBIKOB TJIAHUPOBAHUSI W OCYILeCTBIEHUS
C/IeyOLMX XUMUYECKUX IKCIIePUMEHTOB:
131 V3y4yeHHe Y ONMCcaHWe (PU3NYeCcKMX CBOMCTB BeLeCTB; O3HAKOMJIEHUE

C CbI/I3I/I‘—IECKI/IMI/I n XUMHNYeCKMHU AB/Ie€HUAMU, OINBITHI,



WJITFOCTPUPYIOLLMe MPU3HAKY MPOTeKaHUsI XUMUUeCKUX peakLnit

13.2

n3yueHue CriocoOOB pa3ziesieHust cMeceid

13.3

MoJiyueHre KUCA0po/a U U3yUyeHre ero CBOMCTB; MoJlyueHre BOA0poja
Y U3yuyeHue ero CBOMCTB; IOJIyueHUe YIJIEKWC/IOrO rasa u usydeHue

€ro CBOMCTB; MOyueHre aMMHaKa U U3ydeHue ero CBOMCTB

13.4

13.5

13.6

13.7

TIPUTOTOB/IEHHWE pAacTBOPOB C OMpeJenéHHOM MaCcCOBOW Jonei

pPacTBOPEHHOIO BellecTBa

TpUMeHeHue WH/MKaTOPOB (y1akmyca, MeTU/I0paH’Ka U
(deHondTanenHa) Ajs orpejeneHUs xapakTepa Cpe/ibl B pacTBOpax

KHCJIOT U 11lesiouen

UCC/eJOoBaHWe U OMNMCaHWe CBOWCTB HEOpraHWYeCcKUX BelecTB
pa3/MUHbIX K/IaCCOB; U3y4YeHHe B3auMOJENCTBUS KUC/IOT C MeTasulaMy,
OKCH/IaMH MeTaJl/IoB, paCTBOPUMBIMU 1 HEPACTBOPUMBIMUA OCHOBaHUSIMU,
COMSIMU; TI0JIyUeHre HepaCTBOPUMbBIX OCHOBAHMM; BbITECHEHUE OZHOTO
MeTaijla JPYTMM K3 pacTBOpa COJM; MCC/e[iloBaHHe amM(pOTepHbIX

CBOMCTB TNAPOKCHUAOB aJTIOMHUHUA U ITUHKA

pellieHWe 3KCIepUMeHTa/lbHbIX 3aau no TeMaM: «OCHOBHbIE KJ1aCChl
HeopraHuYeCKUX COoeJMHEeHUMN»; «DNIeKTPOJUTHYeCKas AUCCOLUALIUsI»;
«BakHellllvie HeMeTasl/Ibl U UX COeZIMHEHUs»; «BakHelllrie MeTasl/Ibl

" UX CoeIMHEeHHs»

13.8

14

14.1

XUMUYeCKHue 9KCIIePUMEHTHI, WITIOCTPUPYIOL{e  TIPHU3HAKU
NpOTeKaHUsl peaklMii MOHHOTO OOMeHa; KaueCTBeHHble peakl[Ud Ha
NIPUCYTCTBYIOIe B BOJHBIX PAaCTBOPAax HOHBI: XJOpUZ-, Opomuf-,
uoaus-, cynbgat-, pocdar-, KapboHaT-, CUTMKAT-aHUOHBI, THIPOKCH/I-
VIOHBI, KATUOHBI aMMOHMSI, MarHusi, KajbLiys, allOMUHMS, Kee3a (2+)

v xesne3sa (3+), meau (2+), IMHKa
YmeHue:

TIpe/ICTaB/sITh ~ pe3y/ibTaTbl 3KCIlepuMeHTa B (opMe BLIBO/OB,
J0Ka3aTenbCTB, TPaUKOB W Tab/WI] U BBIABISATh SMITUPUUECKHE

3dKOHOMEPHOCTHU

14.2

YCTaHaB/IMBATh CBA3U MEXAY pea/ibHO Ha6J'II-O,E[a€MLIMI/I XUMHNYeCKUMU
sSBJIEHUSIMHW U TIpOoLieCCaMiu, MPOUCXOAAIUMU B MdKpO- U MUKPOMHUPE,

00BSICHATL MPUYMHBI MHOT000PAa3usi BEII|eCTB



[TEPEYEHD 3JIEMEHTOB COOEPXAHWS, ITPOBEPAEMBIX HA OCHOBHOM
I'OCYOAPCTBEHHOM BK3AMEHE I10 XM

Kopg
1

1.1

TTpoBepsieMbIii 37IEMEHT COZEPKaHUs

HepBOHaan'ILHLIe XHUMHUYeCKHe ITOHATHUA

YucTeie BeljecTBa U cMecu. CriocoObl pa3/esieHusi cMeceit

1.2

1.3

ATOMBI WU MOJIEKY/IBI. Xumnyeckue 3sneMeHTbl. CHMBOJIBI  XMMUUYECKMX
5J/IEMEHTOB. HPOCTLIQ " CJIO’KHBIE BeljeCTBa.

Xumnueckasi popmyna. BaseHTHOCTb aTOMOB XUMUYeCKUX 3/ieMeHTOB. CTerneHb

OKHCJ/IeHUA

1.4

3aKOH TIOCTOSIHCTBA COCTaBa BEIleCTB. OTHOCUTe/NbHAass aTOMHas Macca.
OTtHOCuTe/NbHAs MOJIEKYJIAPDHAA MdCCd. MaccoBas A0JI1 XUMHUUYEeCKOI'o 3/IeMEeHTa

B COeJMHEHUHN

1.5

1.6

KommuectBo BelrjectBa. Mosb. MossipHass Macca. MoJisipHbii 00BEM Ta30B.
B3anmoCBsA3b KO/IMUeCTBa, MaCChl M UMCJIa CTPYKTYPHBIX eUHUL] BelleCcTBa
dusnueckue U XUMHYeCKUe sBIeHUs. XUMHUYecKas peaklys U eé TpU3HaKU.
3aKOH COXpaHeHHs MacChl BellleCTB. XMMUYeCKHWe YpaBHeHHUSs

[Tepuoanueckuii 3akoH U Ilepuoguueckas cUCTeMa XMMHUUYECKUX 371€MEHTOB

O.W. MenpeneeBa. CTpoeHrie aTOMOB

2.1

[Tepuoanueckuit 3akoH. [leproguyeckass cucteMa XUMUYeCKUx 31eMeHToB /1. 1.
MengeneeBa. [lepuozbl u rpyrnmbl. PU3MUecKrid CMBIC MOPSAKOBOIO HOMEpa,

HOMEpOB Mepro/ia 1 TPYyMIibl 3/ieMeHTa

2.2

Crtpoenne atromoB. CocTtaB aTOMHBIX sfep. M3oromnbl. OneKTpoHbl. CTpoeHue
3/IEKTPOHHBIX  000/I0ueK aTOMOB TepBbIX 20 XUMHUECKUX 3/IEMEHTOB

[Tepuoaunueckoii cuctemsl [.11. MeHeneeBa

2.3

3aKOHOMEPHOCTU B M3MeHEeHHWH CBOMCTB XMMHUYECKUX 3/1eMEHTOB IepPBbIX TPEX
Mepuo/ioB, Kaius, Kajablus (paguyca aTOMOB, 3J/IeKTPOOTPHULIATeTbHOCTH,
MeTa//IMUeCKUX W HeMeTa//IMueCKUX CBOMCTB) W HX COeJUHEHWd B
COOTBETCTBUMU C TIOJIO)KEHUeM 3jieMeHTOoB B [lepuoauyeckoii cucreme W

CTPO€HHEM UX aTOMOB

3.1

CTPOEHI/IG BeleCTBa
XymMuyeckKass CBsI3b. KoBaneHTHast (HOJ'ISIpHaH 4 HEHOJ'IHpHaH) CBA3b.
BHEKTPOOTPI/IL[aTEIII)HOCTb XUMHNYeCKUX 5JIEMEeHTOB. WoHHas CBA3b.

MeTtannuueckast CBSI3b




3.2

Turbl KPUCTA/IJIMYECKUX pEI.LIéTOK (aTOMHaﬂ, HWOHHasd, METaJ'IJ'[I/I‘JECKaH),
3aBHCHMOCTb CBOMCTB BeljecTtBa OT THIIA KpHCT&HﬂH‘-IECKOfI pELHéTKI/I Hn BHA

XUMHUUECKOU CBS3U

4.1

4.2

BaxHeilve rmpejicTaBUTe/IM HeOpraHWYecKUX BelecTB. Hemertamnbl U uXx

coeHeHus. MeTannel ¥ UX coegVHeHud

Knaccudukaiiss ¥ HOMeHK/IaTypa HeOpraHW4YecKuX COeJUHEeHMM: OKCHOB
(coneobpas3yroriue: OCHOBHbIe, KUCJIOTHBIE, amdoTepHbIe) u
HecojieoOpa3yole; OCHOBaHWM (IEJIOUM U HEPACTBOPHUMBIE OCHOBAHUSA);
KACTOT (KUC/IOpoAcoepKaiiie U  0OecKuc/IopojHble, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJel (CpeHUX U KUCBIX)

duspueckue M XUMHUUYECKHWE CBOMCTBA MPOCTHIX  BeELIeCTB-HEMETA/VIOB:

BO/IOPO/Ia, XJI0pa, KUCJIOPO/ia, Cephl, a30Ta, dhocdopa, yrieposa, KpeMHUs

4.3

4.4

duspyeckue W XUMHUYECKHe CBOMICTBa IMPOCTBIX BeIeCTB-META/VIOB: JIMTUA,
HaTpus, Ka/lhsd, MdalrHWd W KaJ/lbLidd, a/IFOMUHHSA, >Kejie3d. BJIEKTPOXI/IMI/IIIGCKI/Iﬁ

PSZ, HarpsDKeHWH MeTasl/ioB

duspueckre U XUMHUUECKHe CBOMCTBA BOJOPOAHBIX COE,E[I/IHEHI/Iﬁ HeMeTaJl/IOB:

XJIOPOBOZIOPO/IA, CEPOBOZAOPO/Ia, aMMHaKa

4.5

dusnyeckre U XUMUUECKHe CBOWMCTBA OKCHZOB HeMeTamnoB: cepbl (IV, VI),
aszota(Il, 1V, V), docdopa(lll, V), yrnepozaa(Il, 1V), kpemuus(I1V). ITonyueHue

OKCH 0B HEMETAJ/IJIOB

4.6

4.7

4.8

4.9

4.10

Xumuueckre cBoiicTBa oKcuoB: MetaryioB [A-IITA rpynm, twmHka, mMeau(Il) u

>kene3a(ll, I1I). [TonyueHre OKCH/IOB MeTaslJIOB

XuMHUUueckue CBOWCTBAa OCHOBaHMM M aM(OTepHbIX THAPOKCHU/OB (Ha TpuMepe
TUPOKCU/IOB  alOMUHMS, JKeje3a, ILWHKA). [losyueHue OCHOBaHUN U
am(OoTepHBIX THAPOKCHU/IOB

OOmye XMMUYeCKHe CBOWCTBA KHUC/OT: XJIOPOBOJOPOZHOM, CEPOBOAODPOJHOM,
CepHUCTOM, CepHOM, a30THOM, (ochopHOM, KpeMHHEeBOM, yronbHoW. Ocobbie
XMMHYeCKWe CBOWCTBA KOHLEHTPUPOBAHHOM CEpPHOM W a30THOM KHCJIOT.
[MonyyeHre KUC/IOT

OO6mMe XMMHUYeCKre CBOWCTBa cpejHUX cosiell. [TomyueHue comneit

[Monyyenue, cobupaHue, pacrio3HaBaHWe BOJOpO/ia, KHUCIOPOJA, aMMUaKa,

YTJIEKHCIIOTO Ta3a B 1abopaTtopuu

4.11

[TonmyueHne aMMyaka, CePHOM M a30THOW KHCJIOT B MPOMbILUIEHHOCTH. OOrmye

CITOCOOBI MOoJTyueHHd MeTa/lJIOB




4.12

I'eHeTHUeCKas CBS3b MeXXAy KIaCCaMHU HEOPraHU4YeCKHX COE,E[I/IHEHI/If/i

XuMHUUecKue peakLum

5.1

Knaccudukarus XuMuueckux peakLyil 10 pa3/MyHbIM MpH3HaKaM: Mo YUCTy U
COCTaBy Y4YaCTBYHOLMX B peakLMd BeLecTB, MO TeryioBoMy 3¢dekry, Mo

W3MEHEeHHMIO CTelleHel OKUC/IeHHs] XMMUYEeCKUX 37IEMEHTOB

5.2

5.3

5.4

5.5

TersioBoit 3(ppeKT XMMUUeCKoW peakliu, TePMOXUMUUeCKHe YpaBHeHHs. JK30-

U SHJOTepMUUeCKre peaklvu. TepMOXYMUYECKHe YpaBHeHUs
OKMCIMTe/TbHOBOCCTAHOBUTE/IbHBIE peakluu. OKUC/IUTe/NId U BOCCTAHOBUTEJIH.
[Mporiecckl  OKUC/IEHWUS] W BOCCTAHOBJIEHWs.  JJeKTPOHHBIM  GanaHC
OKHC/IUTeTbHOBOCCTAHOBUTE/ILHOW PeakLun

Teopusi 371eKTPOIUTHYECKON AuccolMalii. KaTHoHbI, aHUOHBI. DJIeKTPOIUTBI U
He3/IeKTPOoMUThL. CHIbHBIE U C/1abble 3/1eKTPOUThL. CTerneHb AUCCOLUAI[UU
Peakiium MOHHOTO OOMeHa. YC/IOBUsI MPOTEKAHUS peakiii MOHHOTO OoOMeHa,

TIOJIHbIE U COKPAlLléHHbIe MOHHbIE YDaBHEHUsI peakLui

XUMUSA U OKpy»Karolas cpeja

6.1

BemjectBa ¥ Marepuanbl B TIOBCEJHEBHOM >XM3HM uesioBeKa. be3omacHoe
WCTO/Ib30BaHME BEIL[eCTB M XUMHUECKHUX peakluid B J1abopaTopuM U OBITY.

[TepBasi MOMOLLb TIPU XMUMUUECKUX 0’KOTaX U OTPaBIeHUSIX

6.2

XuMuyeckoe 3arpsi3HeHHe OKpyKarollei cpefbl  (KUCIOTHbIE — JOXKIH,
3arpsi3HeHre TIOUBbI, BO3[yXa W BOJOEMOB), CMOCOOBI ero TpeJoTBpAIlleHUs
[MpenenbHast pgomyctumasi KoHueHTpanusi BewlectB (ITIJK). Pombp xumuu B
pellieHUd JKOJIOTMUeCKMX mpobseM. YcusieHue TapHUKOBOTO 3¢deKTa,

paspylieHre 030HOBOTO CJIOS

6.3

6.4

[TpumeHeHue cepsl, a3oTa, (pocdopa, yrieposa, KpeMHUS U UX COeJUHEHUM B
ObITy, Me/WIHe, TIPOMBIIUIEHHOCTH M CelbCKOM XO3siicTBe. IIprMeHeHue
MeTa/uUIOB U CIUIaBOB (CTajb, UYT'yH, [IOpaJlOMUHMNA, OpoH3a) B ObITY U
TIPOMBILIEHHOCTH UX coefuHeHuM. [IoHATHE 0 KOPPO3UM MeTal0B, OCHOBHbIE
CIOCOOBI 3aIIUThI UX OT KOPPO3UH

[TpuposiHble MCTOYHUKMU YTI€BOJOPOAOB (yrosb, MPUPOAHBIA ra3, He(Tb),

TIPOAYKTHI UX TlepepaboTku (6eH31H), UX POJib B OBITY U TTPOMBIIIEHHOCTH

6.5

[lepBoHauabHBIE TIOHSATHSI 00 OPraHMUECKWX BeIeCcTBaX KaK O COeJUHEHHSIX
yryepoja (MeTaH, 3TaH, STU/IeH, aljeTHIeH, 3TaHo1, [VIMLepHUH, YKCYCHask KUC/IOTa).
I[MonsiTie 0 GHOJIOTMUECKN Ba)KHBIX BeIIeCTBAX: JKUpax, Oerkax, yriaeBofax — U Ux

POJIN B )KM3HU YE/IOBEKd




PacuéTnr:

7.1 1o ¢hopMy/saM XMMHUUYECKHUX COoelMHEeHUN
7.2 Macchl (MaccoBOM) Z10/i PaCTBOPEHHOTI'O BellleCTBa B pacTBOpe
7.3 10 XMMUYeCKUM ypaBHEeHUsIM




YUYEBHO-METONYECKOE OBECITEYEHVWE OFPA3OBATEJIBHOI'O ITPOIIECCA
OBA3SATEJIBHBIE YUEBHBIE MATEPUAJIBI [IJIA YYEHUKA

» Xumust: 8-# Kacc: 0a30BbIN ypOBeHb: YueOHUK; 5-e u3zsaHue, nepepaboranHoe I"'abpuensH
0.C., Ocrpoymos N.I"., Cragkor C.A. AkipioHepHoe 0611iecTBO «/3/1aTembCTBO
«IIpocsenenve»

» Xumust: 9-1 Kymacc: 6a30BbIN YPOBeHb: yUeOHUK; 5-e n3aHue, nepepaboranHoe I"abpuensH
O.C., OcrpoymoB N.T"., Ciagkor C.A. AkipioHepHoe o61mecTBo «/31aTenbCTBO

«IIpocsenenve»

METOANYECKUE MATEPUAJIBL VT YUUATEJIA

https://myschool.edu.ru/

[MUPPOBBIE OFPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETUA UHTEPHET

https://myschool.edu.ru/






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucbukaT 74622892844150726796523337175507594912532816879
Bnageney MedbluieHnHa Bepa BukTopoBHa

OeicTevTened C 02.07.2025 no 02.07.2026



http://www.tcpdf.org

		2026-01-15T08:08:35+0500




