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I[TOACHUTEJIBHASA 3AITNCKA

[Tporpamma mo XMMHM Ha YPOBHE OCHOBHOTO 0011jero 00pa30BaHuUs COCTaB/IeHa Ha OCHOBE
TpeboBaHWI K pe3y/bTaTaM OCBOEHHs OCHOBHOM 006pa3oBaTe/IbHOM IPOrpaMMbl OCHOBHOTO
obiiero obpaszoBanus, mpezactaBieHHBIXx B @I'OC OOO, a Takke Ha OCHOBe ezepanbHOM
paboueii porpaMMbl BOCTIUTaHUSI U C YUETOM KOHLIETILIUM TIperiofiaBaHusi yueOHOTro TipeAMeTa
«Xumusi» B obpa3oBaTebHBIX opraHu3anusx Poccuiickoit ®epeparyu.

[lporpaMMa 1O XWMHUHM [JaéT TIpeACTaBleHHe O LiesX, oOLell cTpareruu o0yueHwus,
BOCITUTaHUST M Pa3BUTUs OOYYalOL[UXCs CpeiCTBaMM yueOHOro TipeAMeTa, yCTaHAB/IMBaeT
o0s13aTe/lbHOE TIpeJMeTHOe COZiep>KaHue, TpeAycMaTpUBaeT paciipefesieHre ero 1o Kjaaccam |
CTPYKTYPHPOBaHUe 10 pa3ZiesiaM U TeMaM IIPOrpamMMbl 110 XMMUU, OrpejierisieT KOJIMUeCTBeHHbIe
M KaueCcTBEeHHble XapaKTePUCTHUKU COJEep)KaHusl, DPEKOMEHJyeMyl I0C/e/0BaTebHOCTh
W3yueHUs] XUMHUU C YUETOM MeXIIpeJMeTHbIX U BHYTPUIIPEJIMETHBIX CBsI3el, TOTMKU yueOHOro
Tporiecca, BO3pPaCTHBIX 0COOEHHOCTEeH 00yJaroIuXCs, Orpe/iesisieT BO3MOKHOCTU TpeMeTa AJist
peanu3ainuy TpebOBaHMI K pe3y/bTaTaM OCBOEHHsI OCHOBHOW 0Opa30BaTe/bHOM MPOrpaMMbl Ha
YPOBHe OCHOBHOT0 00111ero o6pa3oBaHusi, a Takke TpebOOBaHUIM K pe3y/ibTaTaM 00ydeHUst XUMUN
Ha YypOBHe Ijefiel W3ydeHUs] TIpeaMeTa W OCHOBHBIX BUJOB Yy4yeOHO-TIO3HaBaTeJIbHOU
JeaTeIbHOCTH 00YYaroIerocs o 0CBOeHUI0 yueOHOT0 Coflep>KaHusl.

3HaHUe XUMHU CJTY)KUT OCHOBOM [i71s1 (HOPMUPOBaHUsSI MUPOBO33PeHUs 00yUaroILerocs, ero
Tipe/iCTaB/IeHU O MaTepualbHOM e/IMHCTBE MUPA, BXKHYIO POJIb UTPatOT hopMHpyeMble XUMUel
TIpe/ICTaB/IeHysI O B3aMMOTIPEBPAILleHUSIX YHEPTUH U 00 3BOJIIOL[UM BeILeCTB B MPUPO/IE, O MYTAX
peileHus1 T100anbHBIX TPOOJEM yCTOWYMBOTO pPAa3BUTHSI UeJiOBeYeCTBA — ChIPbEBOW,
JHEPreTUYeCcKoM, MUIIEeBOM W FKOJIOTMYeCKOU 6e30macHOCTH, MPob/ieM 3paBOOXpaHeHusl.

N3yueHue xumuu:

CroCcOOCTBYeT —peau3alli  BO3MOKHOCTeM [T  caMopa3BUTHS U (pOpMHpOBaHUs
KY/IbTYPbI IMYHOCTH, eé 001el 1 QyHKLMOHA/LHON IPaMOTHOCTH;

BHOCHUT BKJ/IaZ, B (YOpMHUPOBaHKEe MBILUIEHUS ¥ TBOPYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBLIKOB WX  CAMOCTOSITeJTIbHOW  yueOHOW  [1eSTe/TbHOCTH,  SKCIIEPUMEHTA/JIbHbIX |
WCC/IeIoBaTe/IbCKUX  YMEHWM, HeoOXOAMMBIX KaK B TIOBCEJJHEBHOW JKM3HM, TaK W B
npogecCMOHa/ILHOM JesiTeIbHOCTH;

3HAaKOMHUT CO CIelU(pUKOM HayYHOTO MBbIILJIEHUs], 3aK/a/ibiIBaeT OCHOBBI L[€JIOCTHOTO
B3IJIsiZla Ha e/JUHCTBO MPUPO/bI U Ue/l0BeKa, sIB/sIeTCS] OTBeTCTBEHHBIM 3TarioM B (JOPMHUPOBAHUU
eCTeCTBeHHO-HayuyHOW TPAMOTHOCTH 00yuaroImxcs;

crocobcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILEHWsS K eCTeCTBeHHO-HayuHbIM
3HaHWsM, K TIpUPOZle, K UeJI0OBeKY, BHOCHUT CBOW BK/Ia[ B JKOJOTMYeCKOe 0OOpa3oBaHUe
00yyJaroImxcs.

IaHHble HarpaBjieHWss B 00ydeHWHM XWUMWUW 00eCreunBaroTCs Crieli(UKON CcofeprKaHust
yueOHOTO TIpeZiMeTa, KOTOPBIM SIBJISIeTCS TlejarorMyecKd aJanTHPOBaHHBIM OTpa)KeHHeM
6a30Boii HAYKW XUMHM Ha OTIpe/ie/IEHHOM 3Tarie eé pa3BUTHSI.

Kypc xvMuu Ha ypoBHe OCHOBHOTO 00Ijero oOpa3oBaHMsI OPHEHTUPOBAH HAa OCBOEHHE
00yUaroIMMHUCS CUCTeMbI TTePBOHAYA/IbHBIX TIOHATHA XUMHH, OCHOB HEOPTaHUYeCKOH XUMHU U
HEKOTOPBIX OT/e/IbHBIX 3HAUMMBIX TTOHSITHN OPraHuUecKol XUMHH.

CTpyKTypa cojiepkKaHusi TIPOrpaMMbl 10 XMMUK COPMHUPOBAaHA Ha OCHOBE CHUCTEMHOIO
nozaxoza K eé usyueHuro. CojepkaHue CK/IaZbIBAeTCsl M3 CUCTEMbl TOHATHNA O XMMUYEeCKOM
jjIeMeHTe W BeIeCTBe U CUCTEMbI TIOHATUH O XWMWYeCKOW peakiuu. O0e 3TH CHUCTeMbI



CTPYKTYPHO OpraHM30BaHbl 0 MPHHLUIY I0C/e[0BaTe/lbHOIO Pa3BUTHSI 3HAHWN Ha OCHOBE
TeOpeTUYeCKUX Ipe/iCTaB/IeHN Pa3HOr0 YPOBHSL:

— aTOMHO-MOJIEKY/IIPHOTO yUeHUsI KaK OCHOBBI BCET0 eCTeCTBO3HaHUS;

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

— YUYeHMsI O CTPOEHUM aToOMa U XMMUUeCKOU CBSI3U;

— MpeJCTaB/IeHU 00 37eKTPOTUTUYEeCKOU AUCCOLMALIMM BeIlleCTB B pacTBOpax.

TeopeTnueckre 3HaHUS pacCMaTpUBAalOTCS Ha OCHOBE SMIIMPUYECKU ITOJIyUEeHHBIX WU
OCMBIC/IEHHBIX (DaKTOB, pa3BUBAIOTCS [10C/Ie[OBATEIbHO OT OJHOTO YPOBHS K JIPYyrOMY,
BBINOJHSAS (YHKUWMU OObSCHEHWS] W TIPOTHO3MPOBAHUSI CBOWCTB, CTPOEHUsI M BO3MOXKHOCTEH
MPaKTUUeCKOr0 MPYMeHeHUsI U MO/TyueHHs] U3yuaeMbIX BeIleCTB.

OcBoeHre TIPOrpaMMbI TI0 XHUMUH CIOCOOCTBYeT (DOPMHMPOBAHHIO TIpe/ICTaBIEHUSI O
XMMHYEeCKOW COCTaB/Isitollledd HayyHOM KapTMHBI MHpa B JIOTHKe €€ CHUCTeMHOM TIpUPOJbI,
LEHHOCTHOT'O OTHOILIeHHUSI K HAyYHOMY 3HaHUIO U MeTo/laM 03HaHusl B HaykKe. M3yueHre XuMumn
MPOUCXOJUT C TIPUBJIEUYEHWEM 3HAHWUM M3 PpaHee U3YyUeHHbIX YUeOHBIX IpPEeJMEeTOB:
«Okpyxarowuyy Mup», «bronorus. 5-7 knacce» u «®dur3uka. 7 Kaace».

[Tpu “3yueHUH XUMUU NPOUCXOAUT (HOPMHUPOBAHKE 3HAHWM OCHOB XMMUUECKOM HayKH Kak
00/1acTH COBPEMEHHOTO eCTeCTBO3HAHUSI, TIPAKTUUECKOH [IesiTe/TbHOCTH YesioBeKa U Kak OZJHOTO
13 KOMITOHEHTOB MUPOBOW KY/IBTYpHI. 3a/lada yueOHOTO mpefMeTra COCTOUT B (JOPMHUPOBAHUM
CHUCTeMbl XMMHUYECKUX 3HaHUM — Ba)KHEUIIUX (DAKTOB, MOHSTHM, 3aKOHOB M TeOpPETHUUeCKUX
TI0JIOYKeHUHM, [IOCTYIHBIX 0000IeHriI MHUPOBO33DEHUECKOr0 XapakTepa, s3blka HayKd, B
NpUOOIIIeHNH K HayYHBIM METO/JaM TT03HaHUS TIPU W3YUeHUH Bell|eCTB U XUMHUUeCKUX peakiiid, B
(OpMHUpPOBAaHMM W Ppa3BUTHM TI03HABATe/NbHBIX YMEHMM M HMX TPUMEHEHUH B YyuyeOHO-
M03HaBaTe/IbHOW 1 y4eOHO-UCC/IeI0BaTe/IbCKON AeATe/TbHOCTH, OCBOEHUH TIpaBU/ 6e301macHOro
oOpaliieHust C Bell[eCTBaMH B TIOBCEIHEBHOM XKU3HM.

[Mpy M3ydyeHWU XMMHK Ha ypOBHE OCHOBHOTrO 00Ijero oOpa3oBaHHUs BaXKHOE 3HaueHHe
nproOpeny Takye Le/u, Kak:

— (opMHpOBaHUe WHTE/IEKTYabHO Pa3BUTOMN JIMYHOCTH, FTOTOBOM K CaMO0Opa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSITE/IbHOMY TIDUHSATHIO PpeIleHuH, CrocoOHOW a/fanmTHUpOBAaThCS K
ObICTPO MEHSIFOIIUMCS YCJIOBUSIM JKU3HH;

— HarpaB/eHHOCTh OOyuYeHHWs Ha CUCTeMaTHueckoe TMpUOOIIeHre O00yJarumxcs K
CaMOCTOSITE/IbHOM ~ [03HaBaTe/lbHOM  [leATeIbHOCTH,  HayyHbIM  MeTOJaM  I[103HaHu,
(hopMUPYIOIUM MOTHBALIUIO U Pa3BUTHE CITIOCOOHOCTeH K XUMUH;

— obecrieueHre yCJIOBUM, CIIOCOOCTBYIOIIMX TPUOOPETEHHI0 OO0YYalOL[UMUCS OIbITa
pa3HOO0Opa3HOU JeATebHOCTH, TIO3HAHUS U CaMOIIO3HaHMsI, K/TFOUEBBIX HABLIKOB (K/TFOUEBBIX
KOMITeTeHLIUN ), UMEeIOIINX YHUBePCa/lbHOe 3HaueHue [i/isl pa3/IMUHbIX BUIOB [1eATe/TbHOCTH;

— (hopmupoBanue ob1Ielt (HYHKIIMOHATLHOW W eCTeCTBeHHO-HayUHOW TPAMOTHOCTH, B TOM
yKc/ie YMeHWM OOBSCHSTh W OLIeHWBATh SIBJIEHWSI OKDPY’KalOIlero MHpa, WCIOJb3ys 3HAHUS U
OTIBIT, TIOMy4YeHHble TIPH W3yUeHWH XUMHH, TPUMEHSATh MX TIpU pellleHuH MpobsemM B
TIOBCeJHeBHOM KU3HU U TPYJOBOU [1eATe/IbHOCTH;

— (hopMupoBaHUe y 00yUarOIUXCSA TYMAHUCTHUECKUX OTHOIIEHWH, TIOHUMaHUSI 1[eHHOCTH
XUMUYECKUX 3HAHUU [jI1 BBIPAaOOTKH 3KOJIOTUYECKH 11e/1IecO00pa3HOro ToBeZieHUs B OBITY U
TPYZOBOM [JesiTe/IbHOCTU B L|e/ISIX COXPaHEHWs] CBOEro 370pOBbsi U OKpY)Karollleil MpHUpOJHOU
cpefibl;

— pa3BUTHe MOTHBALIUK K 00YUYeHHI0, CIIOCOOHOCTeH K CAaMOKOHTPOJIIO ¥ CAMOBOCITUTAHHUIO
Ha OCHOBe YCBOEHMs O00Illeue/ioBeUeCKMX II€HHOCTeM, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npodusisi U HarlpaB/IeHHOCTH JabHelero o0yueHus.



OO011jee YKMC/I0 YaCOB, OTBEAEHHBLIX /I U3yUeHUs XMMUU Ha YPOBHE OCHOBHOTO 0OIIero
obpa3oBanus, cocraBseT 136 yacoB: B 8 kymacce — 68 yacoB (2 uaca B Hefien0), B 9 Kiacce — 68
yacoB (2 yaca B HejeJlio).



COOEPXXAHUE OBYYEHUA

8 KITACC

[TepBoHauabHBIE XUMUYECKHE TTOHATHS

IIpegmer xumuu. Posib XMMUM B >KU3HU UesiOBeKa. XWMHUS B CUCTeMe HayK. Tema u
BemjectBa. Pu3nueckue CBOICTBAa BelecTB. ArperatHoe cOCTosiHWe BemlecTB. [loHsiTue o
MeTo/jaX TI03HaHUsI B XMMUU. YUCThIe BeljecTBa U cMecH. CriocoObl pasziesieHus: CMecei.

ATomMBl W MoOneKy/abl. XUMHUYecKHe 371eMeHTbl. CHUMBOJIbI XWUMUUECKHUX 3JIEMEHTOB.
[TpocThie U C/I0XKHBIE BelllecTBa. ATOMHO-MOJIEKY/ISIPHOE yueHue.

Xumnueckass ¢opmyna. BaneHTHOCTb aTOMOB XMMHUUYECKMX 37eMEHTOB. 3aKOH
TOCTOSIHCTBA COCTaBa BelljecTB. OTHOCUTe/IbHas aTOMHasi Macca. OTHOCUTe bHast MOJIeKyJ/IsipHast
Macca. MaccoBasi 1011 XMMUUeCKOI0 3jIeMeHTa B COeZJUHEHUU.

KonuuectBo BemjectBa. Mosib. MosisspHass macca. B3auMoCBs3b KOJIMUeCTBa, MacChl U
yKc/ia CTPYKTYPHBIX eIUHULI BelljecTBa. Pacuétol o hopMyniaM XMMUUeCKUX COeUHEeHUM.

dusnyecke U XUMUUYECKHe SIBJIeHUs. XUMHUecKas peakius U eé TIpU3HaKu. 3aKOoH
COXpaHeHUsI MacChl BelllecTB. XMMUYeckue ypaBHeHUs. Knaccudukaiusi XUMUUeCKHUX peakLdi
(coemuHeHusI, pa3IoXKeHUs], 3aMell[eHus, 0OMeHa).

XHUMHYECKHH IKCITEDHMEHT.

3HAKOMCTBO C XMMHYECKOHW TMOCY/[0H, MpaBUlaMu paboThl B 1abOpaToOpyuu U NPUEMaMHU
obpairienus ¢ abopaTopHbIM 000pyJOBaHHEM, W3yueHHe W OIucaHue (GU3NuecKuX CBOWCTB
00pa31ioB HeopraHMUeCKUX BelecTB, Hab/oeHre Gu3ndecKux (TIaB/ieHre BOCKa, TasiHUe JIb/a,
pacThpaHue caxapa B CTyTKe, KUTIeHHe W KOH/IeHCAlUsl BOJbl) U XUMUUECKHX (TOpeHHe CBeuw,
TPOKa/IMBaHWe MeJHOM MPOBOJIOKH, B3aMMO/IEHICTBHE MeJla C KUCIOTOMN) sIB/IeHUH, Hab/mojeHre
M ONMCaHWe TIPU3HAKOB TIPOTEeKaHWsS XMMUYEeCKMX peakUuuid (pas3/iokeHuWe —caxapa,
B3aMIMO/IEMICTBHE CEPHOM KMCJIOTHI C XJIOPHIOM bGapws, pasiokeHue rufpokcuzaa menu (II) mpu
HarpeBaHWHM, B3aUMOJieHiCTBHe >kesie3a C pactBopoM comu menu (II), u3yueHwe criocoboB
pa3fiesieHHsi CMeceii: C TIOMOILbIO MarHuTa, (GUIbTPOBaHWe, BbIlapUBaHUe, AUCTUIUISLNS,
xpomarorpadusi, TIpOBe/[eHHMe OUWUCTKH TIOBapeHHOW COMM, HabOMofeHne W OINMCaHHe
pe3ybTaTOB TIPOBEJEHUsT OIbITa, WUIFOCTPUPYIOLETO 3aKOH COXpaHeHWs] MacChl, CO3/jaHue
Mozesield MosieKy (I1apOCTepP>KHEBBIX).

Baykneliiie ripe/iCTaBUTe/ HEOPraHUUEeCKNX BellleCTB

Bo3sgyx — cmech rasos. CocraB Bo3jyxa. Kucinopog — 371eMeHT U IIPOCTOe BelleCTBO.
HaxoxxzaeHue Krciopoja B ipupoje, pusnueckre U XUMUUeCKre CBOWMCTBA (peakLyy TOpeHus).
Okcugpl. TlpumeHenue kuciopoga. CriocoObl ToMyueHHsi KUCIOpoja B Jabopatopuu |
npombiiieHHOCTU. KpyroBopot kuciopoja B mpupoge. O30H — a/ioTporiHasi MoAUQUKaLys
KHUCJIOpO/aA.

TennoBoii 3PQeKT XWMHUUYeCKOW peaklud, TePMOXUMHUUYeCKUe ypaBHEHHs, 3K30- U
3H/I0TepMUYECKHe peakld. TOMIMBO: Yroib W MeTaH. 3arps3HeHHe BO3/[yXa, YyCHJIeHHe
TIapHUKOBOT0 3¢ deKTa, pa3pyilieHre 030HOBOTO CJIOSI.

Bomopoj, — »sneMeHT U TipocToe BellecTBO. HaxokieHue Boopoja B TIPUPO/E,
(bu3nyecKrie ¥ XUMHUECKHe CBOMCTBA, MPUMeHeHHe, CII0Co0bI TIOTyyeHust. KUC/IoThI U COMH.

MosisipHbIii 00BEM ra30B. PacuéThl 110 XUMUUECKHUM YPaBHEHUSIM.

dusnueckue CBOWCTBa BOJbl. Boma kKak pactBopuTenb. PactBopbl. HackiijeHHble U
HeHachlll|eHHble pacTBOpbI. PacTBOpMMOCTHL BelljeCTB B BoZie. MaccoBasi io/isi BellleCTBa B
pacTtBope. XuMU4eCcKue CBOMCTBa BOAbl. OcHOBaHuA. Posb pacTBOpOB B NpPUPOJE U B XKU3HU



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

Knaccudukanuss Heopranuueckux coefuHeHui. Oxcugel. Kiaccudukanusi oKcHoB:
cosieobpa3ytomiye (OCHOBHBIE, KUC/IOTHBIE, aM(oTepHbIe) U Hecosieobpa3yromue. HomeHkmatypa
OKCHZ0B. PU3nyeckre U XMMUUeCKre CBOMCTBAa OKCU/0B. [lonyyeHre OKCUOB.

OcHoBanus. Kiaccudukaliss OCHOBaHMWi: I€7104M U HepacTBOPHUMbIe OCHOBaHWUSI.
Homenknarypa ocHoBaHui. ®Pusnueckve W XUMHUeCKHe CBOMCTBa OCHOBaHUMU. IlosmyueHue
OCHOBaHHH.

Kucnotel. Knaccudukaiusi kucinor. HoMeHknaTypa KUC/IOT. Pu3nueckue U XUMHUUeCKHe
cBoMcTBa KUCIOT. Psif aktuBHOCTU MeTa/iioB H. H. bekerosa. [TonyueHue KUc/orT.

Comu. HomeHknarypa conei. ®usruyeckue U XMMUUeCKHe CBOMCTBa cosed. [Tosmyuenue
coJiei.

['eHeTHyeckKas CBSI3b MeXXAY K/aCCaMU HeOPraHUUeCKUX COeJUHeHUM.

XHUMHYECKHH IKCITEDHMEHT.

KaueCTBEHHOe OTpeZie/ieHHe CoJiep>KaHusi KUCIopo/ia B BO3/yxe, TIoyueHre, cobupaHue,
pacrio3HaBaHWe U HW3yueHHWe CBOMCTB KHCJIOPOJa, HabJoZieHre B3auMO/IEHCTBUS BeIeCTB C
KHUCJIOPOZIOM Y YCJIOBUSI BO3HUKHOBEHMS U TpeKpallleHusl ropeHusi (ro)kapa), 03HaKOMJIEHUe C
oOpasljaMd OKCHZOB M ONKCaHWe WX CBOMCTB, IOJydyeHHe, COOWpaHWe, paclio3HaBaHWe |
M3yueHHe CBOMCTB BoZoOpoja (ropeHue), B3auMoJeicTBHe Bogopoaa € okcugom menu (II)
(BO3MO>KHO MCITI0/Tb30BaHUE BHZeOMaTepUasoB), HabmogeHrne 00pa3ljoB BelleCTB KOJTUYeCTBOM
1 monb, uccienoBaHre 0COOEHHOCTel pacTBOPEHHsl BeIleCTB C pa3/IMUHON PaCTBOPHUMOCTHIO,
[IPUTOTOBJ/IEHME PAaCTBOPOB C ONpefeJéHHOM MacCOBOM [0/el paCcTBOPEHHOIO BelllecTBa,
B3aUMO/IeMCTBME BOJbl C MeTa/ylaMM (HaTpueM M KajblLeM) (BO3MOXXHO HCII0/Ib30BaHUE
BUZIeOMaTepUasoB), UCC/iefloBaHUe 00pa3lioB HEOPraHWYeCKUX BeIeCTB pa3/MUHbIX K/IacCOB,
Hab/rofleHre M3MeHeHUsI OKpacKu WHAWKATOPOB B PAacTBOpax KUC/IOT U IIjesioueld, u3ydeHue
B3auMogencTBus okcuzga meau (II) ¢ pacTBOpoM cepHOM KHC/IOTHI, KHACIOT C MeTas/ulaMH,
peakLMii HeWTpanu3alvd, T0JiyueHHWe HepaCTBODUMBIX OCHOBAHWM, BbITECHEHWE OJHOr0
MeTasula JpyruM M3 pacTBOpa COJIH, pellieHre SKCIepUMeHTa/IbHBIX 3a/jay 10 TeMe «BaxHenime
KJIaCChl HEOPraHUYEeCKHUX COeJMHEHUN».

[Tepyiogyueckuii 3akoH M Ilepuoauueckas cucremMa XuUMHUeCKMX 3jiemeHToB [I. WM.
MengeneeBa. CrTpoeHwe aTOMOB. XuMHuyeckasd CBA3b. OKUC/IMTEIbHO-BOCCTAaHOBUTE/ILHEIE
peaxiuu

[TepBble TOMBITKA KAacCUPUKALMKA XUMUUECKUX 37ieMeHTOB. [loHsiTue o rpynmax
CXOZHBIX 3/1IEMEHTOB (ILleJIOUHbIe U 1IjeJIOUHO3eMebHble MeTasl/bl, rajloreHbl, MHEPTHBIE ra3bl).
OneMeHTHI, KOTOpPbIe 00pa3ytoT aMbOoTepHbIe OKCHbI U TUPOKCU/IBI.

[Tepuoanueckuit 3akoH. [lepyuopnueckasi cucremMa XUMUYeCKUX >syemMeHToB [, U.
MenpeneeBa. KopoTkomnepuogHasi U JauHHONepuoAHasi (opmbl [leproauueckoil CUCTeMbI
xuMuueckux 3nemeHToB [I. W. MenpgeneeBa. Ilepuogbl U rpymmbl. PU3NUECKUM CMBIC/
TIOPSIIKOBOT0 HOMepa, HOMEPOB I1epro/ia U IPYIIILI 3/IeMeHTa.

Ctpoenue aromoB. CocraB aromHbIX sfAfep. HMsortombl. OnekTpoHbl. CTpoeHue
3JIEKTPOHHBIX 000/10UeK aTOMOB IMepBbIX 20 XUMHUECKUX 3/1eMeHTOB [leprosnueckoii CUCTeMbl
O. WN. MenpeneeBa. XapakTepuCTUKa XUMHUUECKOrO 3JIeMeHTa [0 €ro TM0JIOKEHWIO B
[Tepuoauueckoii cucteme [I. V1. MeHpeneeBa.

3aKOHOMEpPHOCTHU M3MeHEeHUs paZinyca aTOMOB XUMHUUYECKUX 3/IEMEHTOB, METa/VIMUeCKUX U
HeMeTa/I/TIMYeCKHX CBOMCTB T10 TPYIaM U Mepruozam.



3nauenue [lepuoguyeckoro 3akoHa v [leproanueckoil CCTeMbl XUMHUYECKUX 3J1EMEHTOB
[J151 pa3BUTHS HAyKU U NpakTuKU. [1. 1. MeHeneeB — yuéHbIN U rpaKjaHUH.

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

Crenenb  okuCieHus.  OKUCIUTENBHO-BOCCTAHOBUTE/IbHBIE — peakiuu. IIpowecchl
OKUCJIEHHS ¥ BOCCTaHOB/IeHNs. OKUC/IUTENN U BOCCTAHOBUTEIH.

XHUMHYECKHH IKCIIEDHMEHT.

u3yueHre 00pasL[OB BeILeCTB MeTa/VIOB M HeMeTa/l/ioB, B3aUMOeNCTBUe THUAPOKCHU[A
L[MHKa C pacTBOpaMHU KHWCJ/OT W Lle/iouel, MpoBeJjeHue OMNbITOB, WIIHCTPUPYIOLUX MPUMepbI
OKUC/IUTE/IbHO-BOCCTAHOBUTEBHBIX Peakluk (TOpeHue, peakLjuy pas3/ioKeH s, COeJUHEHUS]).

MexnpesmerHrie cBa3u

Peanu3anusi MeXXrpeMeTHbIX CBsI3ell MPU U3yueHUU XMMUHW B 8 Kjacce OCyILeCTB/IsIeTCs
yepe3 HCIOAb30BaHWe KaK OOIIMX ecTeCTBeHHO-HAYUHBIX TIOHATHH, TaK U TIOHSTHMH,
SIBJISIFOLLMXCS] CHCTEMHBIMU 1 OTZle/IbHBIX [TPeZIMeTOB eCTeCTBeHHO-HAyYHOr0 LIUKJ/Ia.

OOmye ecTeCTBEeHHO-HayuHble TIOHATHS: HAy4HBIA (aKT, TUIOTe3a, Teopus, 3aKOH,
aHa/iM3,  CHWHTe3,  KjlaccH(UKalusi,  TepUOAWYHOCTh,  HaO/Mo[eHWe,  SKCIepUMEHT,
MO/Ie/IMpOBaHue, U3MepeHre, MOJielib, SIBJIeHHe.

@dusuka: MaTepus, aTOM, »5JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYK/IWZ, M30TOIIbI,
PaJM0aKTUBHOCTb, MOJIEKY/a, 3JIeKTPUUECKHW 3apsi[, BelecTBO, Telo, 00bEM, arperaTHOe
COCTOSIHME BeLleCTBa, ra3, (U3nyeckue BeJWUMHBbI, eUHULIbI U3MepeHHsl, KOCMOC, TJIaHeThl,
3B€31b1, ComHIIE.

Buonorusi: poTocunTes, apixaHue, buocdepa.

leorpadus: artmocdepa, rugpochepa, MuUHepanbl, TOpPHbIe TOPOJbI, TIOJe3HbIE
VICKOIlaeMble, TOIJIMBO, BOJHbIE PeCypChI.

9 KITACC

BelniecTBo ¥ XvMHuecKasi peakijs

[Teprognueckuii 3akoH. Ilepropnueckass cucreMa XuUMUYeCKUX 53jemeHToB [ U.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEDHOCTM B W3MEHEHUM CBOUCTB XHWMHUUECKHUX
37IeMEHTOB TIePBBbIX TPEX MEepPUOJOB, Kanus, KajJbLWs M HUX COeJUHEHUM B COOTBETCTBUMU C
T10JI0’KeHreM 371eMeHTOB B [leprojueckoli cuctemMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BH/Jbl XUMHUECKOM CBSI3W. TUIbI KPUCTa/UIMYECKUX PELIETOK,
3aBUCMMOCTb CBOWCTB Bell[eCTBA OT THUIMA KPUCTA//IMYECKOU DelIeTKM U BUJA XUMHUUYECKOU
CBSI3U.

Knaccugukanyss ¥ HOMeHK/IaTypa HeOpraHh4yecKHxX BelllecTB. XUMHYeCKHe CBOMCTBa
BeL|eCTB, OTHOCSIIMXCS K Pas/MuYHbIM K/jJaccaM HEeOpraHWyecKux COeJUHEHWM, reHeThyecKas
CBS3b HEOPraHWYeCKUX BeLeCTB.

Knaccudukaiyss XuMUUeCKUX peakiyil 10 pa3/IMuHbIM Mpu3HakKaM (TI0 YMC/Iy M COCTaBy
yUaCTBYIOIMX B peakLMu BeIecTB, 10 TeraoBoMy 3(@eKkTy, M0 H3MEHEHWIO CTeleHen
OKHCJIEHUS] XUMHUeCKUX 3/IeMEeHTOB, 10 00paTUMOCTH, MO yuaCTUIO KaTajiu3aTopa). JK30- U
SHJI0TEPMUYECKUE PeaKLui, TePMOXUMUYECKHEe YPaBHEHUSI.

[ToHsiTHe O CKOPOCTHM XUMHUeCcKoi peakuuu. [ToHsiTie 06 0OpaTMMbIX M HEOOPaTUMBIX
XUMUUECKUX peakiusix. [IoHsiTue O rOMOreHHbIX M TeTeporeHHbIX peakuysx. [loHsTve o
kartanuse. IloHATHe 0 XUMHUUECKOM paBHOBeCcHMH. @akTOpbl, BWSIOLME Ha CKOPOCTh
XMMHYECKOW PeakLMy U MOJI0XKeHWe XUMUYEeCKOr0 paBHOBECHS.



OKUC/IUTEe/TbHO-BOCCTAaHOBUTE/IbHBIE  PeAKIMM, 3eKTPOHHBIA 0asiaHC OKUCIUTeTbHO-
BOCCTaHOBUTeIbHON peaklvy. CocTaBjeHWe YpaBHEHUM OKUC/IUTEeTbHO-BOCCTAaHOBUTE/IbHbIX
peakivii C MCTOIb30BaHMeM MeTo/la 37IeKTPOHHOTO OastaHca.

Teopusi 3/1€KTPOIUTUUECKON AWCCOLMALIMUA. JIEKTPOMUTBI U HE3/IeKTPOJIUThL. KaThOHBI,
aHUOHBI. MexaHW3M /[WCCOLMALMM BeLeCTB C pa3lMUYHbIMM BHJAMU XUMHUUECKOM CBSI3H.
Crenenb auccotyaryiv. CUbHbIE U C/1abble 3/IeKTPOUTHI.

Peakiiun MOHHOTO OOMeHa. Y CJ/IOBUsI TIPOTEKAHUSI PeakIMii MOHHOTO OOMeHa, TIOJIHbIe U
COKpallléHHble MOHHble ypaBHeHUsl peakuui. CBONCTBa KHC/IOT, OCHOBAaHWW U COJiell B CBeTe
nipe/icTaB/ieHdid 00 37eKTPOMTUUECKOW Juccoruvauyu. KadecTBeHHble peakl[MM Ha HOHBL
[TonsiTe o rufposv3e 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),
HcceJoBaHUe 3aBUCUMOCTH CKODOCTHM XUMMWUECKOW peaki[id OT BO3JeNCTBUSI Pa3/MUHbIX
(hakTOpOB, HCC/Ief0BaHUE 37eKTPOIPOBOAHOCTA PACTBOPOB BeILeCTB, Mpoliecca JUCCOLUALA
KUCJIOT, 1esioueld W cojieli (BO3MOXXHO HCIIO/Ib30BaHWe BH/Ie0 MaTepuasioB), TpOBeJeHue
OTbITOB, W/TFOCTPUPYIOIIUX TIPU3HAKW TIPOTeKaHUs peakiuii MoHHOro obmeHa (oOpa3oBaHue
ocajZika, BbIZieJieHWMe Ta3a, o0pa3oBaHWe BO/bI), OMNbITOB, WITFOCTPUPYIOIUX TPUMEPHI
OKHC/TUTeTbHO-BOCCTAHOBUTE/IbHBIX peaklui (ropeHue, peaki[iu pa3/oKeHUs], COeJUHEeHNs),
pacrio3HaBaHWe HeOpraHWYeCcKWX BeIIecTB C TMOMOLbI0 KaueCTBEHHBIX pDeaklUii Ha HOHBHI,
pellieHre SKCrepuMeHTabHbIX 3a/au.

HemeTa/uibl ¥ X COeTMHEHUS

OOmiasi xapakTepuCTHKa rasoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIe
crenieHU okuciaeHus. CTpoeHWe U (u3MUecKHWe CBOMCTBA MPOCTHIX BELECTB — TajOreHoB.
XyUMUUeCcKre CBOWCTBa Ha TpuMepe XJiopa (B3auMMojieliCTBMe C MeTajlJlaMM, HeMeTa/l/laMH,
mesioyamu).  XsopoBogopoZ. ConsiHasg — KHMCIOTa, XUMHUeCKHWe CBOMWCTBA, TIOJyueHHe,
npuMeHeHue. [lelicTBUe xJiopa U XJIOPOBO/IOPO/la Ha OPraHK3M uesioBeKa. BaxkHelie X10publ
Y X Haxo)KJeHue B TIpUpo/e.

OO6miass xapakTepucThKa 37eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTpPOeHUsl aTOMOB,
XapakTepHble CTerleHW OKHciaeHus. CTpoeHre W (PU3HMUecKue CBOWCTBA TPOCTHIX BEIeCTB —
KUCJIOPOJia U Cepbl. AJIZIOTPONHbIE MOAU(DUKALIMM KUCIOPOJa M cepbl. XUMUYeCKHe CBOMCTBA
cepbl. CepoBO/|0pO/l, CTpoeHUe, GuU3UuecKre U XuUMHUUeckKue cBoucTBa. OKCHIbI Cepbl Kak
Tpe/iCTaBUTeIM KUC/IOTHBIX OKCHJ0B. CepHasi KACI0Ta, U3WUecKue U XMMUYeCcKre CBOMCTBA
(oOuMe Kak TIpe[CTaBUTeNs Kjaacca KUC/IOT U Creluduueckue). XUMHUUECKUe peaklvu,
Jie)kalllie B OCHOBe TIPOMBIILJIEHHOTO criocoba rosiyueHusi CepHOW KHUC/IOThI. [IprMeHeHue
cepHO KucnoThl. ConMu CepHOM KUCIO0ThI, KaueCTBeHHasi peakliys Ha CyabdaT-uoH. HaxoxaeHue
cepbl U €€ coelWHeHWN B Tpupofe. XUMHUUeCKOe 3arpsi3HeHHe OKpY’Karollel Cpefibl
COeJUHEHUSIMU Cepbl (KMC/IOTHBIE [OXKIH, 3arps3HeHHe BO3[yxXa U BOJOEMOB), CIIOCOOBI ero
TIpeIOTBpaIl[eHusl.

OOmiasi xapakTepucTvika 37eMeHTOB VA-rpymnmbl. OcoOeHHOCTH CTPOeHHUs aTOMOB,
XapakTepHble CTelleHW OKHUC/IeHus. A30T, paclpocTpaHeHWe B TIpuUpojie, (usnyeckue U
XUMHUUecKHe cBoiicTBa. KpyroBopot a3orta B mipupojie. AMMUaK, ero Gpusndyeckue U XMMUUecKre
CBOMCTBa, MoydeHue u npuMeHeHue. Cojii aMMOHUS, UX (U3UUECKHe U XMMHUeCKUe CBONCTRBA,
rpuMeHeHWe. KauecTBeHHasi peaklUsi Ha MOHbI aMMOHHs. A30THasi KWC/IOTa, eé TMoaydyeHue,
¢busnueckre W XUMUYECKWe CBOHMCTBa (0OIMe Kak TIpeACTaBUTeNsl Kjacca KUCIOT U
cnieruduryeckue). Vcmonb3oBaHWe HUTPATOB U COJiell aMMOHHUS B KaueCTBe MHUHepPaTbHBIX



ynobpenuii. XvMyuyeckoe 3arpsisHeHHe OKpYyKarollled cpefibl Coe[UHEeHUsIMU a30Ta (KHUC/IOTHbIe
JOXK/IY, 3arpsi3HeHue BO3yxa, MOuUBbl U BOAOEMOB). docdop, annoTporHble MoAUpHUKaALUU
tdocdopa, duznueckue u xuMmuueckre coictBa. Okcug docdopa (V) u dbocdopHas Kuciora,
(dbusnueckie W XUMUUYECKWe CBOWMCTBa, mosjiyueHue. Mcrnosb3oBaHue ¢dochaToB B KauecTBe
MHUHepaJIbHBIX y100peHuH.

OOmiasi xapakTepucTHKa 31eMeHTOB I[VA-rpymnmbl. OcoOeHHOCTH CTpPOeHHsI aTOMOB,
XapaKTepHble CTeNeHU OKUCJIeHUs. YT/Iepo/, alloTporHble MogU(pHUKaLUY, paclpocTpaHeHue B
npupoze, pusnueckue U XUMUUecKre cBoWcTBa. Azcop6uus. KpyroBopoT yryiepoza B Iipupo/e.
Okcuapl yriepoja, ux pusnueckue U XUMUYeCKHe CBOWCTBA, JeCTBHE Ha >KUBbie OpPraHU3MBbl,
ToIy4eHre U TIpUMeHeHre. DKOoJIoruyeckKre Tpo0/ieMbl, CBsi3aHHbIe C okcugoM yriepoga (IV),
ruroTe3a ria00aMbHOTO TIOTeI/IeHUs] K/IMMaTa, TTapHUKOBBIN 3¢ GheKT. YTosmbHas KUC/IOTa U eé
conmu, WX (U3MUecKue W XUMUUYeCKHe CBOMCTBa, TOydeHHe W TipuMeHeHue. KauecTBeHHas
peakiuss Ha KapbOoHaT-MoHBL  lMcmonb3oBanue KapOOHaToB B OBITY, MeAMIMHE,
TPOMBIIILJIEHHOCTH U CeJTbCKOM XO0351CTBe.

[TepBOHaua/sbHBIE TIOHATHS 00 OPraHUUECKHWX BeIeCTBaX KaK O COeMHEHHUsX yriepoja
(MeTaH, 3TaH, 3TWIeH, alleTWeH, 3TaHOJ, TJMLEPUH, YKCyCHas Kwucsora). [IpupogHbie
WCTOYHUKU YTJIeBOZOPOZAOB (yrosb, MPUPOJAHBIA ra3, He(Tb), MPOAYKTHl WX TepepaboTKu
(6eH3uH), UX POJIb B OBITY U MPOMBIIIUIEHHOCTH. [TOHATHE 0 OMOIOTUUYECKU Ba)KHBIX BEI[eCTBAX:
Kupax, Oefkax, yrjieBojlax — W WX POMM B JXM3HU 4YejiOoBeKa. MaTepwajbHOe eIUHCTBO
OpraHWYeCcKUX ¥ HeOpraHMUeCKuX COeMHeHHM.

Kpemnuii, ero ¢@usuyeckue M XUMHUUeCKUe CBOWCTBA, MOJy4YeHWe U TpPUMeEHeHHe.
CoenuHeHusi KpeMHHsi B mipupoge. OOue mpenctaBieHuss o6 okcuzge kpemuusi (IV) u
KpeMHHeBO# kuciote. CUJTMKAThl, UX MCII0/Ib30BaHUeE B OBITY, B IPOMBIIIEHHOCTH. BakHetime
CTPOHUTE/IbHbIE MaTepuasibl: KepaMHKa, CTeK/IOo, IieMeHT, 0OeToH, >kene300eToH. IIpoGieMbl
6e30MacHOTO UCIO/Tb30BAHMS CTPOUTETIbHBIX MaTePUaioB B TIOBCEIHEBHOM XKU3HMU.

XHUMHYECKHH IKCITIEDHMEHT.

M3yueHre 00pasL[0OB HEOpPraHWMUeCKUX BeleCTB, CBOMCTB COJITHOW KHUCJIOThI, TTPOBe/ieHre
KaueCTBEHHBIX Peakli Ha XJIOPWZ-UOHBI U HaOJII0[ieHre MPU3HAKOB WX MPOTEKAHUs, OTIBITHI,
oTpakarorue (pu3NUecKre U XMMHUYeCKHe CBONCTBA TajlOTeHOB U WX COeAWHEHHWH (BO3MOXXHO
WCITO/b30BaHNe BU/leOMaTepHaioB), O3HaKOMJieHHWe C obpaslaMu XJIOpUZOB (ra/JoreHHU/oB),
O3HaKoMJieHWe ¢ o0pa3ljaMd cepbl W e€ CoeVHeHWsIMH (BO3MOXKHO HCII0/Ib30BaHHUE
BUJeOMaTepuaioB), HabrozeHne Tiporiecca oOyrivMBaHUSI caxapa TMOf  JIeHCTBHEM
KOHI[eHTPUPOBAHHOW CEPHOM KHCJIOTHI, U3yUeHHEe XUMHUUYeCKUX CBOWCTB pa30aBleHHOW CEepHOU
KWC/IOThI, TIPOBe/leHNe KaueCTBeHHOW peaklMM Ha CyabQaT-WOH U Hab/toJieHre TIpU3HaKa eé
NIpOTeKaHHusl, 03HAaKOMJIeHHe C (U3MUeCKUMM CBOMCTBaMH a30Ta, ¢ocdopa U uUX coeJUHEHHMH
(BO3MO>KHO MCIT0/Tb30BaHKE BHZIeOMaTePHUasIoB), 00pasliaMu a30THBIX U (GoChOPHBIX YA0OpeHHIA,
rnosiyueHre, cobvpaHue, pacrio3HaBaHWe W U3yueHWe CBOWCTB aMMHaka, I[IpOBefieHre
KaueCTBeHHBIX peakluid Ha WOH aMMOHHs W ¢ochar-uoOH U U3ydyeHHe TIPU3HAKOB MX
TIPOTeKaHHs, B3aMMOJENCTBYe KOHLIEHTPUPOBAHHOW a30THOM KHC/IOThI C Me[bi0 (BO3MOXKHO
WCTIO/Ib30BaHME BUZIEOMATePUAsIoB), U3ydeHHe Mo/iesiell KPHUCTa//TMUeCKUX PeléToK aamasa,
rpaduTa, Gys/uilepeHa, O3HAKOMJIEHHE C TIPOIIECCOM aZicOpPOIMKM  PAacTBOPEHHBIX BeIeCTB
aKTMBUPOBAHHBIM YTJIEM U yCTPOMCTBOM IPOTHBOrasa, rojyyeHue, cobupaHue, pacrio3HaBaHHe
Y U3yyeHHe CBOMWCTB YTJIEKHC/IOTO ra3a, NpoBe/ieHHe KaueCTBEHHbIX peakldii Ha KapboHaT u
CWIMKaT-WOHbl W W3y4yeHWe TIPU3HAKOB WX TIPOTeKaHWs, O3HAKOMJIEHHWEe C MpOJyKIuen
CWIMKAaTHOW TIPOMBIIIJIEHHOCTH, PellleHHe 3KCTIepUMEHTabHBIX 3afiau 1o TeMe «BakHelIe
HeMeTaJl/Tbl U UX COeIUHEeHUsI».



MeTtasutbl ¥ MX COeJUHEeHUs

OOmiasi XapakTepuCTHKa XWUMHAYEeCKHUX 3JIEMEHTOB — MeTa//IoB Ha OCHOBAaHUM WX
rosiokeHus B [Teproanueckon cucteme XUMAYeCKUX 371eMeHTOB []. V. MeHzienleeBa ¥ CTpoeHuUst
atoMoB. CTpoeHue MeTa/uIoB. MeTanMueckass CBA3b U MeTal/iMyecKas KpUCTayIMyecKas
peliéTka. J/IeKTPOXMMMWUECKUM psifi HanpsbkeHWM MeTa/uloB. Pusnueckue U XUMHYeCKHe
cBoilicTBa MeTasuioB. OO1Me criocoObl ToMyueHuss MeTa/uioB. [IoHATHEe 0 KOPPO3UM MeTaslIOB,
OCHOBHBIE CITI0COOBI 3aIUTHI UX OT KOppo3uu. CriiaBbl (CTajb, UyTyH, JOPaTIOMUHNN, OpOH3a) 1
UX TIpUMeHeHre B ObITY U IPOMBILIIEHHOCTH.

[IenouHble MeTasbl: N0J/I0KeHNe B Ilepuoauueckoil cucTeMe XMMUUECKUX 371eMeHTOB /1.
W. MeHjeneeBa, CTpoeHHe WX aTOMOB, HaxXOX7eHUe B Ipupoje. Pusnueckrue U XUMUUeCKUe
CBOMCTBA (Ha npuMepe HaTpus U Kanus). OKCHAbl U TUAPOKCUBI HaTpUs U Kanus. [Ipumenenne
11leJI0YHBIX METa/UIOB U UX COeJUHEHUM.

[[lesiouHO3eMeNlbHbIE MeTa/l/Ibl MarHuid W Kajblldi: mMoJjiokeHWe B [lepuouueckoit
CcUCTemMe XUMHUYeCKux syemeHTOB [I. V. MeHpeneeBa, CTpoeHMe MX aTOMOB, HaxOXJeHUe B
npupozie. dusnueckre U XUMHUUECKHe CBOMCTBA MarHus M Kaiblivs. BakHelive coefrHeHHUs
KanbLusi (OKCUJI, TUAPOKCH, COJH). JKECTKOCTb BOJBI U CTIOCOOBI €€ yCTpaHeHMUsI.

AmomuHuii: TonoxkeHue B [lepuoauueckol cucTeMe XUMUUeCKUX 3remeHToB [I. .
MeHnpieneeBa, CTpoeHHe aToMa, HaxoKJeHWe B npupoge. dusnueckre U XMMUUeCKHe CBOMCTBA
anmoMuHusi. AMOoTepHbIe CBOMCTBA OKCH/A U TUPOKCH/IA a/TFOMUHUSI.

JKene3o: mnonoxeHve B Ilepuoguueckod cucTeMe XWMUUeCKuX 3jeMeHToB [I. .
MeH[ienieeBa, CTpOeHHe aTOMa, HaxoXKJeHue B npupoze. dusnueckre U XMMHAYeCKHe CBOWCTBA
>kene3a. Okcugpl, ruApokcuzabl U conu xenesa (II) u xenmesa (III), ux cocras, cBOMCTBA U
TI0/1yueHue.

XuMrqdeckHH 5KCIIEDHMEHT.

O3HaKOMJIeHHe C oOpa3liaMd MeTa/jioB U CIJIaBOB, MX (U3MUECKHMMH CBOWCTBAMH,
V3y4yeHHe pe3y/lbTaTOB KOPPO3WM MeTalJIoOB (BO3MOJKHO MCIIO/b30BaHUE BHeOMaTeprasoB),
0co0eHHOCTeH B3aMMO/IeMCTBUSI OKCHZA Ka/lbIUsl U HAaTPHsi C BOJON (BO3MOYKHO HCIIO/Ib30BaHHE
BHJleOMaTepuasoB), HUCC/efloBaHUe CBOMCTB >KECTKOM BOJpbl, IpoLiecca TOpeHUs >Kee3a B
KMC/IOpOZie  (BO3MOXKHO — MCIIO/b30BaHWE  BUJEOMarepuasgoB), IPU3HAKOB  IIPOTeKaHUs
KaueCTBEHHbIX peakLUii Ha WOHBbI: MarHus, KajbLUs, aJtOMUAHUS, LIMHKa, Kene3a (II) u xenesa
(I1I), memu (II), HabrOI€HME W OTTMCAHUWe TIPOLIeCCOB OKPALIMBAHUS TJIAMEHW MOHAMH HaTpUS,
Ka/usl M Kanbliysl (BO3MOXKHO MCIO/Ib30BaHME BUZeOMaTepuasoB), UCCaejoBaHhe aM(pOTepHbIX
CBOMCTB I'MJPOKCH/Ia a/IFOMUHUS U THAPOKCH/IA LIMHKA, pellleHre SKCIIepUMeHTalbHbIX 3aa4 110
TeMe «BakHel11e MeTasIbl U UX COeIMHEHUSI».

XvMus ¥ OKpy’Karollias cpea

BemectBa 1 MaTepuansl B [I0BCeJHEBHOW >XWU3HM UesloBeKa. besomnacHoe ncrosnb3oBaHue
BeIleCTB M XUMWYeCKWX peakiuid B ObiTy. [lepBasi momoljp NMpU XWMHUECKHX OXKOTaxX H
OTpaBJIeHHUSIX.

XuMunyeckoe 3arpsi3HeHHe OKpY»Karolljel cpefibl (TpefiefibHasi JOMyCTUMasi KOHL|eHTpaLus
BeIecTs, Aanee — [1/1K). Ponb X¥uMuM B pelieHnH K0JIOTHUeCKUX MPo0sieM.

XvMrrdeckHi SKCIIEDHMEHT:

n3yueHre 00pa3lj0B MaTepUasoB (CTEKJIO, CTIyIaBbl METAJIIOB, TTOJIMMEpPHbIe MaTepUasbl).

MexnpeamerHeie cea3m

Peanusanust MeXXripeMeTHBIX CBsI3€M IPU U3yUYeHUU XMMHHU B 9 Kjacce OCYILeCTB/ISIeTCS
yepe3 HCIO/b30BaHMe KAk OOIMX ecTeCTBeHHO-HAayYHbIX TIOHSATHH, TaK W TIOHSTHH,
SIBJISIFOLLIMXCS1 CUCTEMHBIMMU /151 OT/le/IbHBIX [1peMeTOB eCTeCTBeHHO-HAayUHOI'0 LIMKJ/Ia.



OO1ie ecTeCTBeHHO-HayuHble TIOHATHS: Hay4HbIA (akT, THUIOTe3a, 3aKOH, Teopus,
aHanu3,  CMHTe3,  KjlaccuuKaluuys,  TepUOJUYHOCTb,  Hab/mofeHue,  SKCIIEPHUMEHT,
MOZieTMpOBaHNe, U3MepeHHe, MO/ielb, siB/leHNe, TapHUKOBLINA 3P deKT, TeXHOIO0THsI, MaTepHhasbl.

duspka: MaTepusi, aroM, O3/eKTPOH, TIPOTOH, HEWTPOH, HOH, HYK/WZ, HW30TOIIb,
DaZMi0aKTHBHOCTb, MOJIEKY/a, JIeKTPUUeCKU 3apsi[, TMPOBOJHUKH, IIOJYTIPOBOAHUKH,
IW3/IeKTPUKY, (OTO3/7IeMeHT, BelljecTBO, Telo, 00bEM, arperaTHoe COCTOSIHHE BelllecTBa, ras,
pacTBOp, PAaCTBOPUMOCTb, KpPUCTa/UIMUecKass peméTKa, CIUIaBbl, (U3NUYecKre BeTWYMHbI,
e JHULIbI U3MepeHHsl, KOCMUUeCKOe TIPOCTPAHCTBO, TIJIAHeTHI, 3B€3/b1, COJTHLE.

Buonorusi: ¢orocuHTe3, AbIxaHue, Ouocdepa, dKOCHCTeMa, MUHepasbHbIe YyIoOpeHws,
MHKPO3/IeMeHTbI, MAaKpO3JIeMeHTbI, TUTaTe/IbHbIe BelleCTBa.

leorpadus: armocdepa, ruzapochepa, MuHepasbl, TOpPHble TIOPOJAbI, II0JIE3HbIE
WICKOTIaeMble, TOTUIUBO, BOJHbIE PECYPCHI.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 XMW HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATHI

JINUHOCTHBIE pe3y/bTaThl OCBOEHHUS TIPOrPaMMbI OCHOBHOTO oOirero o6pa3oBaHus
JOCTUTAIOTCS B X0/le 00yUeHHs] XUMUM B eIMHCTBe yueOHOM M BOCTIUTATe/TbHOU [1esITeIbHOCTH B
COOTBETCTBUM C  TPAJWLMOHHBIMU  DOCCUMCKUMH  COLMOKY/JIbTYPHBIMA W  JYXOBHO-
HPaBCTBEHHBIMU L[€HHOCTSIMU, TIPUHATHIMU B 00IL[eCTBe TIpaBUIaMA U HOpPMaMU TIOBeJieHUs U
CMIOCOOCTBYIOT MpOLieccaM CaMOTIO3HAHUSI, CAMOPa3BUTHS M COLIMAIM3aLUK 00yUarOLUXCsl.

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

1) naTpuOTHYECKOr0 BOCITUTAHUS:

L[eHHOCTHOT'O OTHOLLIEHUS K OTeUeCTBeHHOMY KY/JIbTYPHOMY, UCTOPUYECKOMY Y HayUHOMY
Hac/eUi0, TIOHUMAaHUs 3HaueHWs XVMHUYeCKOW HayKW B J>KU3HM COBPEMEHHOro O0O0IIecTBa,
CNoCOOHOCTH BJIaZIeTh [OCTOBEpHOW WH(OpMaIeil 0 TepefoBbIX JOCTHMXKEHHUSX U OTKPBITUSIX
MHUPOBOM M OTe€UYeCTBEHHON XMMMWH, 3aMHTEPeCOBAaHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOWCTBe
MHpa U 00111ecTBa;

2) TPa’KJ@HCKOT'0 BOCITUTAHK:

TpeJCTaB/eHnss O COLMA/JIbHBIX HOpPMax M TpaBWIaX MEX/IMYHOCTHBIX OTHOLIEHUN B
KOJIJIEKTHBe, KOMMYHUKaTUBHOM  KOMIIETEHTHOCTM B OOIIECTBEHHO  I10JIe3HOMH,
yueOHOHMCC/Ie[OBaTe/TbCKOM, TBOPUECKOW W JAPYTUX BUAAX [JesTeJbHOCTH, TOTOBHOCTH K
Pa3HO00Opa3HOI COBMECTHOM [J1esITeIbHOCTH TTPY BBITIOJTHEHUM YueOHBIX, TI03HABaTe/IbHBIX 3a/jau,
BBIITOJIHEHUM XUMHUYEeCKUX SKCIIePUMEHTOB, CO3JaHHUM YYeOHBbIX TIPOEKTOB, CTPeMJIEHHSI K
B3aMMOITOHMMAHUIO ¥ B3aMMOIIOMOILI[M B TpoLiecce 3ToW yueOHOW JesTebHOCTH, TOTOBHOCTH
OlLleHMBaTh CBOE TOBe/leHHMe W TIOCTYIIKA CBOWMX TOBapuIllell C TMO3ULIMA HPaBCTBEHHBIX U
TIPaBOBBIX HOPM C YU8TOM OCO3HAHUSI MOC/Ie/ICTBUI MOCTYIIKOB;

3) LIeHHOCTH Hay4YHOr'o NMO3HaHUA:

MHUDOBO33DEeHUEeCKWe  TIPeACTaB/eHWss O BeljeCTBe UM  XWMHUYECKOM  peakiuy,
COOTBETCTBYIOLI[E COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKU U COCTaBJISIIOIIME OCHOBY [JIst
TMOHUMAaHUsSI ~ CYIIHOCTM HAy4YHOW KapTUHBl MWpa, TIpeACTaB/ieHuss 00  OCHOBHBIX
3aKOHOMEDHOCTSIX Pa3BUTUSI MPHUPO/IbI, B3aUMOCBSI3X Ue/ioBeKa C TIPUPOAHOMN Cpefioid, O POJH
XUMUHY B TIO3HAaHUM 3THX 3aKOHOMEPHOCTeH;

ro3HaBaTe/lbHble MOTHBBI, HarlpaB/ieHHble Ha IOJyyeHWe HOBBIX 3HAaHUM MO XUMHH,
HeoOXoauMble A1 OOBSICHEHWsS] HaOJIFO/laeMbIX TIPOLIECCOB W sIBJIEHWH, T103HABaTeTbHOM,
MH(GOPMAIIMOHHON U YATAaTeIbCKOW KY/IbTYPhl, B TOM UHCJ/Ie HAaBBIKOB CAMOCTOSITE/TbHON PabOTHI
C yueOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATypOH, AOCTYITHBIMM TeXHHUUECKUMH Cpe/ICTBaMH
VMH(OPMaI[OHHBIX TeXHOJIOTHH;

MHTepeCc K 00yueHMIO W TI03HaHHIO, JIF0OO3HATeNbHOCTb, TOTOBHOCTb U CITIOCOOHOCTH K
camMoo0pa30BaHUI0, TTPOEKTHOW U MCC/Ie/IOBATeTbCKOU AeATeNbHOCTH, K OCO3HAaHHOMY BBIOODY
HaTpaB/IeHHOCTH U YPOBHS 00yUeHus B la/ibHeHIIIeM,;

4) bopMHPOBaHUA Ky/IbTYPhI 370POBbSL:

OCO3HaHWe IIeHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3/I0pOBbIO,
YCTAHOBKM Ha 3/I0POBbIM 00pa3 >KW3HU, OCO3HAHWE TIOC/e/ICTBUN W HEMNpHUsATHE BPeIHbBIX
npuBbIYeK (yroTpeO/ieHUs] ajKOroJisi, HapKOTHKOB, KypeHWs), HeoOXOAMMOCTU COOJIIOJeHUs



npaBua Ge30macHOCTH TIpU OOpalljeHMd C XUMWYeCKUMU BelllecTBaMU B ObITY W peabHOM
JKW3HU;

5) TPy/Z{0OBOr0 BOCIIMTaHH:

WHTepecC K MPaKTUYeCKOMY M3y4eHHIo rpodeccuii U TpyZia pa3/InyHoOro pojia, yBakeHHue K
TPyAy ¥ pe3y/ibTaTaM TPYAOBOW [esiTe/IbHOCTH, B TOM UWCIe Ha OCHOBe TIpUMeHeHHs
MpeJMETHbIX 3HAaHWM [0 XWMHH, OCO3HAHHBIM BLIOOD WHAMBUIYATbHOM TpaeKTOPUU
TIPOZIO/DKEHUsST 00pa3oBaHMsI C YYETOM JIMUHOCTHBIX WMHTEPECOB W CHOCOOHOCTH K XUMHH,
00I11eCTBeHHBIX WHTEPECOB M TIOTPeOHOCTeM, yCTelmHoN MpodecCHoHaIbHOU [esTeTbHOCTH U
pa3BUTHsA HEOOXOJUMBIX YMEHHH, FTOTOBHOCTD aJJalITUPOBAThLCS B MpOdecCHoHaMbHOM cpee;

6) 5K0JIOrM4ecKOro BOCIIMTaHMs:

9KO0JIOTHUECKH Iie/iecoo0pa3Hoe OTHOIIIeHHe K TIPHUPOJZie KaK UCTOUYHHKY JKHU3HU Ha 3emiie,
OCHOBe eé CyII|eCTBOBaHMs, MOHMMaHWe LIEHHOCTHU 3/10pOBOr0 M 0Oe30macHOro obpasa >KW3HH,
OTBETCTBEHHOe OTHOIleHHe K COoOCTBeHHOMY (U3UUeckoMy U TICUXUUYECKOMY 370DOBbIO,
0CO3HaHMe 1IeHHOCTH COOJIIO/IeHHsI TIpaBUI 6e30MacHOro MoBe/IeHuUs TPy paboTe C BelleCTBaMH,
a TaK)Xe B CUTYaLUsAX, YTPOXKAIOIIMX 3ZJ0POBbI0 U JKU3HU JTHO/el;

CroCcOOHOCTH TIPUMEHSITb 3HAHWS, T0JydaeMble TMPU W3yUeHUU XUMHU, [JiS pelleHus
3a/jay4, CBA3aHHbIX C OKPY’Karolllell TPUPOIHOM Cpeioi, AJisl MOBBILLIEeHNS YPOBHS 5KOIOTMUeCKOMN
KY/IbTYPbl, OCO3HAHHSI I7I00a/TbHOTO XapakTepa 3KOJ0TMYeCKUX IMPo0JieM U TMyTel UX pelleHus
TOCPeJICTBOM MEeTO/IOB XMMUH, 3KOJIOTMUYEeCKOr0 MBIILIJIEHUs, YMeHUs] PYKOBO/ICTBOBAaTLCS UM B
M03HaBaTe/IbHOM, KOMMYHUKAaTUBHOU U COLIMAIbHOW MPaKTHKe.

METAITPEIIMETHBIE PE3YJIbTATHI

B cocraBe MeTampegMeTHBIX pe3y/lbTaTOB BBIJESIOT 3HauWMble 751 (POPMUPOBAHUS
MHUPOBO33peHHsT 00II[eHayuHble TIOHSATHS (3aKOH, TeOpwWs, MPUHLIUII, TUMOTe3a, (HaKT, CUCTEMA,
TIPOLIeCC, SKCIIEPUMEHT U [IPYToe.), KOTOpbIe MCIO/Bb3YIOTCS B €CTeCTBeHHO-HAyYHbIX yueOHbIX
nipeZiMeTax U MO3BOJISTFOT HA OCHOBE 3HAHWUM U3 3TUX MpeIMeTOB (POpMHUPOBaTh Mpe/iCTaBIeHHe O
1[e/IOCTHOM HayyHOW KapTHHe MHUpa, U YHUBepCajbHble yueOHble ZeWCTBHUsS (TTO3HABAaTe/IbHBIE,
KOMMYHHUKATUBHbIE, PETy/ISTUBHBIE), KOTOPble 00eCreurBalOT (OpPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITe/IbHOMY TJIAHUPOBAHUIO M OCYILIeCTBIEHUIO YUeOHOM /1eATeTbHOCTH.

[To3HaBaTe/IbHbIe YHUBEPCAJIbHBIE yUeOHbIe AeHCTBUSA

Ba3oBebIe jlornueckue AeNCTBUS:

YMeHUsI UCTO0/b30BaTh TIPUEMBI JIOTUUYECKOTO MBIIJIEHUSI TIPM OCBOEHWM 3HAHUM:
PaCKpbIBaTh CMBICI XMMHUYECKHWX TIOHSTHHA (BBIJENATh WX XapaKTepHble TPU3HAKH,
yCTaHaB/IMBaTh B3aUMOCBSI3b C APYTUMHU TIOHSTHSIMH), UCTIONb30BaTh TOHATHUS /11 00BbICHEHUS
oT/leNibHbIX (PAKTOB U sIBlIeHWM, BBIOMPATh OCHOBAaHUSI W KPUTEPUU MAJis KAaCCUPUKAI[UU
XUMHUUECKUX BeIeCTB U XMMUUeCKUX peaki[ii, yCTaHaBIWBaTh MPUUUHHO-C/IeJCTBEHHBIE CBSI3U
MeXXy 00BbeKTaMU W3yUeHUsi, CTPOUTh JIOTHUeCKHe pPacCyAeHus (MHAYKTUBHbBIE, /le [yKTUBHBIE,
TI0 aHAJIOTHH), ZieJlaTh BBIBOZBI M 3aK/TFOUEHMS;

yMeHMe TIPUMEHSITh B Tpoliecce TO3HaHUS TOHATHS (TIpeAMeTHble U MeTarpeZMeTHHIE),
CUMBOJIMUECKHE (3HAKOBbIE) MOJIe/IH, WCIIO/b3yeMble B XUMHH, IPeo0Opa30BbIBAaTh IITMPOKO
TpUMeHsIeEMble B XUMHUHM MO/Ie/IbHbIe TIPe/ICTAB/IEHUS] — XUMUYECKUHA 3HaK (CMIMBOJT 3J/IeMeHTa),
XUMuUeckass (GopMyna YW ypaBHeHHWE XWMHYECKOM peaki[ud — TIpU pelleHnd yueOHO-
MO3HaBaTe/NbHBIX 3a/lay, C YYETOM ITUX MOJeNbHBIX TIPEJCTaBIeHUNM BBISBISATh U
XapaKTepH30BaTh CYI[eCTBEHHbIE MPHU3HAKU H3yUaeMbIX OOBEKTOB — XUMHUECKMX BeIleCTB U
XUMUUYECKUX Deakli, BBISBIATH OOIIMe 3aKOHOMEPHOCTH, TPUUWHHO-C/IeICTBEHHBIE CBSI3U U
TIPOTUBOPEUUS B U3y4aeMbIX MPOLIeCCAX U SBJIEHUSIX.

Ba3oBble ucciejoBaTe/IbCKue AeiCTBUA:



yMeHHe HCTIO/b30BaTh IOCTaB/eHHbIe BOTMPOChl B KaueCTBe WHCTPYMeHTa TO3HaHUs, a
TaKke B KaueCTBe OCHOBBI /i1 (DOPMHPOBAHHS THIOTE3bl IO TIPOBEPKE TMPAaBUIBLHOCTH
BBbICKA3bIBAEMbBIX CYXK/E€HHIA;

npuobpeTeHre OMbITa 10 TUIAHUPOBAaHWI, OPraHM3alMHd W TIPOBEJeHUI0 YUeHHYeCKUX
9KCTIepUMEHTOB, YMeHUe Hab/toaTh 3a X0/[0M IPOL{ecca, CaMOCTOSATeIbHO TIPOTHO3UPOBATh €0
pe3ynbTaT, (GopMynupoBaTh 0000IEHHST YW BBIBOZABI T0 pe3y/abTaTaM MPOBEAEHHOTO OIbITa,
WCCJIeJOBaHMS, COCTAB/ISTh OTYET O MPO/ie/laHHOM paboTe.

Pabota ¢ uadopmarueii:

yMeHHe BbIOMpaTh, aHaTM3UPOBAaTh U WHTEPIPEeTUPOBAaTh MH(OPMAIIMIO Pa3/TMUHBIX BUIOB
1 GhopM Tpe/ICTaB/IeHUs, TT0/TyYaeMy0 U3 pa3HbIX UCTOUHUKOB (HayYHO-TIOMY/ISIpHAs IUTepaTypa
XUMUYECKOTO COZIep>KaHHUs, CIIPaBOYHbIE T10COOUs, pecypchbl VIHTepHeTa), KPUTHYECKU
OLIeHUBaTh MTPOTUBOPEUNBYIO U HEJJOCTOBEPHYIO MH(MOPMALIUIO;

yMeHHe TIPUMeHSITh pa3/IMuHble MeTO/bl U 3arpOChl MPU TOKCKe U 0TOope MHPOpPMaLUu 1
COOTBETCTBYIOIUX JAHHBIX, HEOOXOAMMBIX /ISl BBITIOJTHEHUST yueOHBIX U ITO3HABaTe/IbHbBIX 3a/au
OTpe/le/IEHHOr0 THUIIA, TPHOOpeTeHHe OrbiTa B 00/1aCTH HMCMO/Ib30BaHUS WH(OPMAI[MOHHO-
KOMMYHHUKaTUBHBIX TEXHOJIOTHH, OB/IaZieHre KY/IbTYPOM aKTUBHOTO MCII0/Ib30BaHUST Pa3/TMUHBIX
TIOMCKOBBIX CHUCTEM, CaMOCTOSITe/IbHO BbIOMpATh ONTHUMa/bHYI0 (OpPMYy TpecTaBIeHuUs
vHbOpMaIlM ¥ WITFOCTPUPOBATh pelllaeMble 3a/laul HEeC/IO)KHBIMH CXeMaMH, ArarpaMMaMH,
Apyrumu (popmamu rpadUku ¥ UX KOMOUHALUSMU;

yMeHHe WCITO/b30BaTh W aHA/IM3WPOBaTh B TIporjecce yueOHOM M MCC/e[0BaTebCKON
JesTeTbHOCTH MH(GOPMALIUIO O BIIUSHUY MPOMBILLITIEHHOCTH, Ce/TbCKOT0 X03HCTBa U TPAHCIIOPTA
Ha COCTOsTHME OKDY»Karolleil MpUpoJHOI Cpe/ibl.

KoMMyHMKaTHBHBIE YHUBEPCA/IbHBIE YueOHbIe JeHCTBUS:

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

YMEHHUSI TIPeICTaB/ISATh MOJyYeHHbIe pe3y/IbTaThl T03HABATETLHOM JIeITEJTbHOCTH B YCTHBIX
M TIMCbMEHHBIX TEeKCTaX; [le/laTh TIPe3eHTALMI0 pe3y/bTaTOB BBIOJHEHUS XUMUUYECKOTO
SKCreprMeHTa (J1abopaTOPHOrO OMbITa, JIAOOpPaTOpPHOM pabOTHI MO MCC/IeZ0BAHHIO CBOKHCTB
BEIL[eCTB, y4eOHOr0 TPOEKTa);

yMeHHUs1 yueOHOro COTpPY/JHUUECTBa CO CBEPCTHHMKAMH B COBMECTHOH TO3HABAaTebHON U
WCC/IeIoBaTe/TbCKOW IeATe/TbHOCTA TIPH PeIlleHWM BO3HUKAIOIIMX TPo0/ieM Ha OCHOBe Yd4éTra
00IIMX WHTEepPecoB W COTJIaCOBaHWS TO3WLMK (00CyXAeHus, 0OMeH MHEHUSIMH, «MO3TOBbIe
IITYPMbI», KOOP/IMHAIUS COBMECTHBIX JIEHCTBHUH, OTIpe/ie/ieHe KPUTEPUEB TI0 OL[eHKe KauecTBa
BBITTOJIHEHHOH pabOThI U ZIPyTHE).

PerynsTHBHbIE YHUBEPCA/IbHBIE YuebOHbIe AeHCTBUSA:

yMeHHe CAMOCTOSITe/IbHO OTIPe/IeNISTh LIe/IN [1esiTe/IbHOCTH, TJIAHUPOBATh, OCYIIeCTBISTh,
KOHTPOJIMPOBaTh M TIPU HE0OXOAWMOCTH KOPPEKTHPOBAaThb CBOIO [IeATE/IbHOCTb, BbIOMpPATh
Haubonee S¢deKTHBHbIE CMOCOObI  pelleHHss yueOHBIX ¥ TI03HABaTe/bHBIX  3a7iad,
CaMOCTOSITEJILHO COCTABJ/IATh WM KOPPEKTHUPOBATh TIPEJIOKEHHBIN alrOPUTM JeUCTBUUN TIpU
BBLITIOJTHEHUM 3aJlaHUM C YYETOM TIIOJIyUeHUS] HOBBIX 3HaHMNW 00 W3ydaeMbIX OOBEKTaX —
BeIlleCTBaX U peakiusiX, OLIeHUBaTh COOTBETCTBHE MOJYUEHHOrO pe3y/ibTaTa 3asiBJIEHHOU L[eJIH,
yMEeHHe KCI0/Ib30BaTh ¥ aHA/IM3UPOBATh KOHTEKCTHI, TIPe/ijlaraeMble B YCIOBUH 3a/IlaHUM.

IMPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeAMeTHBIX pe3y/JbTaTOB TI0 OCBOEHHMIO O00s3aTe/IbHOTO COJep)KaHus,
YCTaHOBJIEHHOTO JIaHHOW (ejepasbHOM pabodeil TIPOrpaMMOM, BBIIEISIOT: OCBOEHHbBIE



o0OyyaroIMMUCs HayyHble 3HaHUS, yYMeHUsi U CIocoObl [efcTBUM, crieluduueckre st
TpeMeTHON 00/acT «XUMHST», BUJbI [I€STELHOCTH TI0 TIOJYYeHHUIO HOBOTO 3HAHUs, €ro
WHTepIIpeTarvy, Mpeodpa30BaHMI0 U IPUMEHEHHUIO B PAa3/TIMUHBIX YUeOHBIX U HOBBIX CUTYaIUsIX.

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

PacKpbIBaTh CMbIC/I OCHOBHBIX XMMHUYECKUX TOHSATHW: aTOM, MOJieKy/a, XUMUUeCKHUH
3JIEeMEHT, TIPOCTOe BeIleCTBO, CJIOXKHOe BeLecTBO, CMech (OZHOpOAHas |
HEO/IHOPOJHAasi), Ba/leHTHOCTb, OTHOCWUTe/bHAas aTOMHas M MOJeKyJsipHas macca,
KOJIMUeCTBO BeIlleCTBa, MOJb, MOJSIpHas Macca, MaccoBasi J0Jsi XUMHUeCKOro
jjIeMeHTa B COeJUHEHWH, MOJISIPDHBIM 00BEM, OKCHZ, KHUCJIOTa, OCHOBaHHWe, COJIb,
3/1eKTPOOTPULIATE/IbHOCTD, CTeTNIeHb OKMC/IeHUS], XMMUUeCKasi peakiius, Kjiaccudurkalys
peakLMii: peakLiUy COe/JUHEeHHs], peakLiuM pa3/ioKeHus], peakLiii 3aMellleHus], peakLiiu
obMeHa, 3K30- 1 SHAOTePMUUECKHEe PeaKI[iH, TETUIOBOW P heKT peaki[yiu, AP0 aToMa,
3JIeKTPOHHBIN C/IOM aToMa, aTOMHas opOWTasnb, paguyC aToMma, XUMHYecKas CBS3b,
MoJIsipHasi M HeToJIsipHasi KOBajieHTHasi CBsI3b, MOHHAsl CBsi3b, WOH, KaTHMOH, aHUWOH,
pacTBOp, MaccoBasi 1014 BelllecTBa (MPOLieHTHast KOHL|eHTpaLysl) B pacTBOPE;
W/UTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMUECKUX TOHATUN W TPUMEHSITh 3TH
TIOHSITUS TP OTMCAaHWU BeILeCTB U UX TIpeBpallieHUi;

WCIO/b30BaTh XHMMHUUECKYIH0 CHMBOJIMKY /[iJIi COCTaB/ieHUs (opMys BelecTB U
yYPaBHEHUN XUMUYEeCKUX peakLui;

OTIpefieIiTh BaJIeHTHOCTh aTOMOB 3/IEMEHTOB B OWHApHBIX COEJVUHEHMSX, CTerleHb
OKWCJIEHUS] 3/IEMEHTOB B OWHApHBIX COeJUHEHUSX, TPUHAJJIeKHOCTh BEIeCTB K
orpeZieIEHHOMY K/acCy cCOeAUHEHWW 10 @opmynaM, BHJ XUMHUUYECKOW CBS3U
(KoBasileHTHasi U MOHHasi) B HeOpPraHMUeCKUX COeJUHEHUSIX;

packpeiBaTh cMmbIca [lepuogrueckoro 3akoHa /. 1. MeHpgeneeBa: AeMOHCTPHUPOBATh
TIOHMMaHWe TeprUoINYeCcKOl 3aBUCUMOCTA CBOMCTB XMMHYECKUX 3/IEMEHTOB OT MX
nosioxkeHuss B Ilepuosnyeckoil cucTeme, 3aKOHOB COXPAaHEHUS MacChl BeIeCTB,
TOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIPHOTO yueHusi, 3aKoHa ABOra/ipo;

OMHUChIBaTh M XapaKTepu3oBaTb TabmuuHyro ¢dopmy Ileproguueckoil CHUCTEMBI
XMMHUUECKUX 3/IeMEHTOB: pa3/iiuaTh TOHSTUSl «rJaBHasi moArpymnmna (A-rpynma)» u
«mobouHass moarpynmna (b-rpymma)», Masble W OosbIMe TI€PUObI, COOTHOCHUTH
0003HaueHMs], KOTOpble UMEIOTCs B Tabsuile «[lepuoanueckast cMCTeMa XUMHUECKUX
snemeHToB [I. V. MeH/jefieeBa» C UMC/IOBBIMU XapaKTePUCTUKaMH CTPOEHHSI aTOMOB
XUMUUYECKMX 3/IeMeHTOB (COCTaB M 3apsifi siipa, oOIlee YWC/IO 37eKTPOHOB U
pacrpe/iesieH1e UX T0 371eKTPOHHBIM CJI05IM);

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

XapaKTepr30BaTh (OMUCHIBATh) OOIME XUMHUYEeCKWe CBOWMCTBA BEIIECTB PAa3/IMUYHbIX
K/IaCCOB, TIOATBepXKJasi  OMMCaHWe TIpUMepaMH  MOJIEKY/ISIPHBIX — ypaBHeHUM
COOTBETCTBYIOIIUX XUMAUECKUX peaKIini;

TIPOTHO3UPOBAaTh CBOMCTBA BeIeCTB B 3aBUCUMOCTU OT MX KaueCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTeKaHUsI XUMHUUYeCKUX TPeBpalljeHUi B pa3/IMUHbIX YC/IOBUSIX;
BBIUMC/ISITE OTHOCUTETbHYIO MOJIEKY/ISIDHYIO M MOJISIPDHYIO MacChl BellleCTB, MacCOBYIO
JI0JII0 XMMHUYEeCKOro 3jieMeHTa 1o ¢opMysie coeZlMHEHNs], MaCCOBYIO [I0JIt0 BelllecTBa B
pacTBope, TIPOBOAUTH PAaCUEThI [0 YPaBHEHUIO XUMHUUYECKOUW peakiuy;



TPUMEHSITh OCHOBHbIE OMepaliy MBICUTE/LHON /1eaTeTbHOCTH — aHalu3 U CUHTe3,
cpaBHeHMe, 0000IleHre, CUCTeMaTH3aluio, KilacCU(UKalvio, BbisB/IeHUe TPUYUHHO-
C/Ie[ICTBEHHBIX CBsi3ell — [/is1 W3Y4yeHUsI CBOMCTB BeIeCTB U XUMHUUECKUX peaKLUi,
eCTeCTBEHHO-HayuHble ~ METOZIbl ~ TO03HaHWUs  —  HaO/rofieHHWe,  W3MepeHWe,
MO/ie/IMpOBaHue, IKCIIepuMeHT (peasibHbIN U MbIC/IEHHBIN);

C/lefioBaTh TIpaBU/IAaM  TIO/Ib30BaHUSI XWMHYECKOW TIOCYyZIod UM  1abopaTOpHBbIM
obopyJoBaHHeM, a Takke TpaBWIaM OOpallleHusi C BeleCTBaMH B COOTBETCTBUU C
WHCTPYKLIMSIMU T10 BBITIOJTHEHHIO 1abD0PAaTOPHBIX XUMUUECKUX OITIBITOB T10 TOJTyUeHUIO
¥ cobupaHnio ra3000pa3HbIX BeljecTB (BOAOpOZAa M KHUCIOpPOJa), NPUTOTOB/IEHUIO
PacTBOPOB C OMNpezeIéHHOM MacCOBOU [J0Jield paCTBOPEHHOIO BelleCTBa, MJIaHUPOBATh
Y TIPOBOJUTb XMMUYECKHe KCIIepUMEeHTHI TI0 PACli03HABAHMIO PACTBOPOB Ijeioueii 1
KHUCJIOT C TIOMOII[bIO0 UHIUKATOPOB (JIakMYyC, (heHOdTaienH, MeTUI0paHX U JIpyrue).

K xoHuy oOyueHus B 9 Kiacce rpeZMeTHble pe3ysbTaTbl Ha 6a30BOM ypOBHe JIO/DKHBI
oTpaXkaTb CHOPMHUPOBAHHOCTh Y 00YUAIOIINXCSl YMEHHI:

pacKpbIBaThb CMbBICJI OCHOBHBIX XWMHUYECKUX MOHATUU: XUMHAUYECKUU 37IeMEeHT, aToM,
MOJIeKYyJ1a, NOH, KaTUOH, aHUOH, TIPOCTOE BeLeCTBO, C/I0XKHOE BeLeCTBO, BaJIEHTHOCTD,
371eKTPOOTPULIATE/IBHOCTb, CTelleHb OKWUC/IeHWs, XWUMHUUYeCKas peaklus, XUMUYecKas
CBS13b, TEIUIOBOW 3(GheKT peakiid, MOJIb, MOJISIPHbIN 00BEM, PacTBOP, 3/IEKTPOJIUTHI,
He3/IeKTPOJIUThI, 3JIeKTPOJIUTHYeCKas: [JUCCOLMALMs, peaklMd WOHHOTO oOMeHa,
KaTa/u3aTop, XWMHUYeCcKoe paBHOBecwe, oOpaThMble UM HeoOpaTHMble peakKIiuH,
OKHC/IUTeNIbHO-BOCCTAHOBUTE/IbHbIE  peaklud,  OKUUIWTe/b,  BOCCTAHOBUTEIb,
OKHC/IeHWe U BOCCTAHOBJIEHWe, a/jIoTPOIvs, aM(pOTepHOCTb, XUMHUUYeCKas CBf3b
(KoBaneHTHasi, WOHHasi, MeTa//IMyecKasi), KpHUCTa/yidueckas pelIéTka, KOppo3us
MeTas/UIOB, CIUIaBbl, CKOPOCTb XWUMHWYECKOM peakluu, TMpeJesbHO AOMyCTUMast
koHueHTpauus [T/IK BeliecTBa;

W/UTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWUMUUECKUX TOHSATAW W TIPUMEHSITb 3TH
TIOHATHS MPY OMMCAHUM BeLeCTB M UX MpeBpalleHul;

WCIO/b30BaTh XUMHUUYECKYH0 CHMBOJIMKY [Jis1 COCTaBieHUs: (OpMy/a BelecTB U
YPaBHEHUM XUMUYECKHX peakLyi;

onpefie/IiTh BAJIEHTHOCTb U CTeleHb OKUCAEHUSI XUMHUUYECKUX 3/1eMEHTOB B
COeIMHeHUSIX PAa3/IMYHOr0 COCTaBa, MPUHAJJIEXHOCTb BeLIeCTB K OINpefernéHHOMY
KJ/IacCy COeIMHeHWM 1o (opMysaM, BUJ XUMHUUYECKON CBsS3M (KOBaJieHTHasl, WOHHas,
MeTa/ulhueckasi) B HeOPraHMUeCKUX COeJWHEeHUsX, 3apsii MOHa MO0 XWUMUUeCKOU
dbopmyne, xapakTep cpefibl B BOAHBIX PacTBOpax HEOPraHWYeCKUX COeJUHEeHUH, THUI
KPUCTA/I/TMYECKOUN PelIETKY KOHKPETHOTO BeIlleCTBa;

packpbiBaTh cMbIc [lepuoanyeckoro 3akoHa [I. V1. MeHpeneeBa ¥ [eMOHCTPUPOBATh
ero MOHWUMaHKWe: OIMChIBaTh M XapaKTepu30BaThb TabiuuHyto dopmy [leproanyeckoit
CUCTEMbl XUMMUECKHUX 3JIEMEHTOB: pa3/ivyaTh TMOHATUSl «r/aaBHas nogrpynna (A-
rpynma)» U «mobounas moarpymnmna (B-rpymma)», Manbie U OOJIBIIME TTEPUOBI,
COOTHOCHTb 0003HaueHWs, KOTOpble HWMEHTCS B TepUOAUYecKol Tabmwmile, C
YMCIOBBIMUA XapaKTepUCTUKAaMKM CTPOEHHS] aTOMOB XMMUUECKUX 3/IEeMEHTOB (COCTaB U
3apsij s17ipa, oblijee UKC/IO /IEKTPOHOB M pacripe/iesieHre UX T0 3/IeKTPOHHBIM CJI0SIM),
00BSICHSATL 00IIMe 3aKOHOMEPHOCTH B W3MEHEHHWH CBOWCTB 3/IEMEHTOB U UX
COeIMHEHUM B Tpe/iesiaXx MajibIX MEepUOZ0B U TJIaBHBIX MOATPYIIT C YYETOM CTPOEHUS
HX aTOMOB;



K/1accU(ULMpoBaTh XUMHUUECKHE 371eMeHThbl, HeOpraHuueckue BelecTBa, XUMHUYeCcKue
peakiuu (M0 YMC/Iy M COCTaBy Y4yacCTBYIOLIMX B PeakLUM BeLIeCTB, IO TEIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTereHell OKUC/IeHUs] XUMUYEeCKUX 3/IEMEHTOB);
XapaKTepH30BaTh (OIHKCBhIBATh) 0OIHMe W creluduUecKre XUMHYEeCKHe CBOMNCTBA
TIPOCTBIX U CJIOKHBIX BeIlleCTB, TOATBepXK/asi OMKrcaHue prMepaMu MOJIEKY/ISIPHBIX U
VMOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUUECKUX peaKLnii;

COCTaBJ/ISITh YPaBHEHUSI /IEKTPOJIUTUUECKOW AUCCOLIMALIMM KUCIOT, 1eI04el U COomel,
TOJTHbIE ¥ COKpAIL|éHHbIe YPaBHEHUsI Peaklvii HOHHOTO 0OMeHa, ypaBHEeHUs peakLni,
MOJTBEPXKJAIOLIMX CYL[eCTBOBAaHWE TeHeTUYeCKOW CBSI3M MeXAy BelecTBaMHu
Pa3/IMUHbIX KJ/1aCCOB;

pacKpbIBaThb CYILIHOCTb OKHC/IUTEIbHO-BOCCTAHOBUTE/NBbHBIX pPeakluil I0CPeJCTBOM
COCTaBJIeHUsI 37IeKTPOHHOTO DaslaHca 3TUX peakLyi;

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

BBIUUC/ISITh OTHOCUTETbHYI0 MOJIEKY/ISIPHYHO U MOJISIPHYIO MacChl BellleCTB, MacCOBYIO
JI0/IF0 XMMHAYeCKOT0 37ieMeHTa 1o (opMyJsie coeJuHeHHsl, MaCCOBYIO JIO/II0 BellleCTBa B
pacTBope, NMPOBO/IUTh PacuéThl M0 yPaBHEHHIO XUMUUECKOM peakLvu;

cobsroiaTh  TIpaBW/Ia  TI0/Ib30BAaHUSI XMMHUECKOW TMOCyJod U Jy1abopaTOpHBIM
obopyJoBaHHEM, a Tak)ke TpaBWU/a OOpallleHHs C BelleCTBaMH B COOTBETCTBUHU C
WHCTPYKLUSIMU TIO BBITIOJTHEHUIO 7Ta00paTOPHBIX XUMHUECKUX OTBITOB TI0 TIOTyYeHUI0
¥ coOMpaHUIo ra3000pa3HbIX BelecTB (aMMHAaKa U YIIeKUC/IOro Ta3a);

MPOBOAUTh PeakLuM, MOATBep)KAatole KaueCTBeHHbIN COCTaB pPa3/IMUHBbIX BelLeCTB:
pacro3HaBaTh OIBITHBIM TYTEM XJIOpUA-, OpoMuz-, voaua-, KapboHat-, docdart-,
CU/IMKaT-, CyabdaT-, TWJPOKCH/-UOHBI, KAaTHOHbI aMMOHMUS U HOHBI M3y4YeHHBIX
MeTaJl/IOB, IPUCYTCTBYIOILIME B BOAHBIX paCTBOpax HeOPraHUUeCKHX BeIleCTB;
NIPUMEHSITh OCHOBHBIE OTepalidyd MbICUTeNbHOU JesiTeTbHOCTU — aHa/lu3 U CUHTe3,
cpaBHeHHWe, 0000IIleHre, CHUCTeMAaTH3al|lo, BBISBEHWe TIPUYMHHO-C/Ie/[CTBEHHbIX
CBsA3€M — [UI M3Y4YeHUs CBOMCTB BellleCTB M XMMHUYECKHUX peakLWl, eCTeCTBeHHO-
HayuHble MeTOAbl TO3HaHUSI — HaOMoJeHue, W3MepeHue, MO/e/IUPOBaHUe,
5KCIIePUMEHT (peasibHblM U MbICIIEHHBIN).



TEMATUYECKOE ITJTAHNPOBAHUE

8 KITACC
Ko/myectBo yacoB
Ne HanmMeHoBaHMe pa3ziesioB U TEM OneKTpoHHbIE (1i¢pOBLIE)
/n TPOrpamMMBbl Bcero KonrpormHere Tpaxmireckue obpa3soBare/bHbIE peCypChl
paboTeI paboThI
Paspen 1. TlepBoHaya/IbHbIe XMMHUYECKUe TTIOHSTUS
Xumusi — BakHast 00/1aCTh
11 €CTeCTBO3HAHUS U 5 9 bubmoteka LJOK
TpaKTUUeCKOU JiesiTeTbHOCTU https://m.edsoo.ru/7f41837c
yesioBeKa
1o BewjectBa 1 xvMuueckue 15 1 Bbubmoteka LIOK
peakLuu https://m.edsoo.ru/7f41837c
Wroro no pa3peny 20
Pa3pen 2. BaxkHelime npejCcTaBUTe/d HEOPraHUUECKHX BellleCTB
51 Bosayx. Kucnopoa. [Tousitie 06 5 bubmoteka LJOK
) OKCH/JIax https://m.edsoo.ru/7f41837c
29 Bopgopog. ITonsite 0 KucioTax 3 1 bubmuoreka IIOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopel. IToHsiTHe 006 5 1 1 bubmuoreka IIOK
OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ/1aCChl 1 1 1 bubmoteka LJOK
HeOpraHU4eCKUx COeJUHeHU! https://m.edsoo.ru/7f41837c
Ntoro no pazgeny 30

Pazfen 3. Ilepuogdeckiii 3akoH U [lepromudeckas cucteMa xuMiudeckux 37eMeHToB [1. V1. MeHpesnieeBa. CTpoeHHe aTOMOB. XUMHUUeCKast

CBs13b. OKMC/UTE/TLHO-BOCCTaHOBUTE/IEHBIE Peakin



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

[Teproanueckuii 3aKoH U

31 ITepuoguueckast cucrema 7 bubmorteka LJOK
XUMUYeCKUX 3eMeHToB /1. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
XymMmuuecKasl CBS3b.

3.2 OkucauTe/bHO- 8 Bubmmorexa LOK

https://m.edsoo.ru/7f41837c
BOCCTaHOBUTE/TbHbIE pPeakl[uu
bubmmoreka IIOK
Hroro rio paspeny 15 https://m.edsoo.ru/7f41837c
PesepBHOe Bpemst 3 Bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



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

9 KJITACC

Ko/muecTBO yacoB

OJeKTPOHHBIE (I(pOBLIe)

Nen/m  HaumeHoBaHue pa3fie/ioB U TeM IPOrpaMMmBbl Konrtposmbabie  ITpakTiueckue
Bcero o0pa3oBaTe/bHbIE PeCYpPCh
paboTsI paboThI
Paspen 1. BeijecTBo ¥ X¥iMHJecKyie peakLiiy
11 [ToBTOpEHue 1 yriaybsieHre 3HAHUMA c 1 BbubmoTeka LIOK
) OCHOBHBIX pa3/iesioB Kypca 8 Kjiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMUUECKUX 4 BubmoTeka LIOK
' peaxi[uit https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTHYECKAs1 TUCCOLIAALIHS. 3 1 1 bubnmmoreka [JOK
) XHUMHUUeCcKue peaki[iy B paCTBOpax https://m.edsoo.ru/7f41a636
Nroro no pa3peny 17
Paspen 2. HemeTa/utbl U UX COeUHEHUS
21 OO011iast XxapaKTepUCTHKA XUMUUYECKHX 4 1 bubnuoreka IIOK
' snemeHTOB VIIA-rpymnmbl. ["asoreHsl https://m.edsoo.ru/7f41a636
2| e :
) PyHBL- Lep https://m.edsoo.ru/7f41a636
coeuHeHUs
23| swemrn vAspyme Aoon fochop x| 7 y  BubworesaIOK
) PYIHIBL. ’ P https://m.edsoo.ru/7f41a636
coeuHeHUs
06
24 neweson IVA-rpyrma. Yenepor ; 1 ,  BrbmoresalioK
' . PYTIHBL poA https://m.edsoo.ru/7f41a636
KPeMHUH U UX COeUHEeHUsI
WNroro no paspeny 25



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

Pa3pen 3. Meta/utbl ¥ UX COeQHEHMS

bubmoreka LJOK
3.1 06 % 4
HHe CBOMCTBA METa/LToB https://m.edsoo.ru/7f41a636
bubmoreka LJOK
3.2 B % 16
@KHeHIlIe MeTa/l/Ibl U UX CoeJUHeHUS https://m.edsoo.ru/7f41a636
Nroro no paspeny 20
Pa3zen 4. Xumus 4 okpyKarolras cpesa
4.1 BeiliectBa 1 MaTepuasbl B )KU3HU UeIOBEKa 3 Bubmmorexa LIOK
) . P https://m.edsoo.ru/7f41a636
Nroro no paspeny 3
PesepBHOE BpeMms 3 Brbmorexa OK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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




I[TOYPOUYHOE IVTAHUPOBAHHUE

8 KIIACC
Ko/myectBo yacoB I 3 b
o ara JIEKTPOHHEIe OBEIe
TeMa ypoka Kontponenble  IIpakTueckue P PP
n Bcero W3y4yeHus obpa3oBaTe/nbHbIe pecypChl
paboTsI paboThI
1 .P bub OK
1 peaMeT XUMUH. Posib XMMUU B )KU3HU 1 03.09.2025 nbmmoTteka L]
yesioBeKa. Tesa v BelljecTBa https://m.edsoo.ru/ff0d210c
bubnmroreka [JOK
2 1 1 03.09.2025
OHSITHE O MeTo/aX MO3HAHUS B XUMUU hitps-//m.edsoo.rw/f0d227e
[MTpakTrueckas pabota Ne 1 «[IpaBumna
6 b K
3 paboThI B 1abopaTopyy U MPUEMBI 1 10.09.2025 nbsmoreka 110
obpaiijeHust ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
obopyzoBaHueM»
4 Yucrsle BeljecTsa fl cmecu. Crioco6bl 1 10.09.2025 Bubmoteka LIOK
pasjiefieHusi cMecei https://m.edsoo.ru/ff0d26ca
5 H;);; T;‘lf;: iﬁ:f:;i j HMepe 1 17.09.2025  Dromorexa LIOK
« . .
A . pHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKU NTOBAPEHHOM COJIN)»
bubnmoreka [JOK
6 A 1 17.09.2025
TOMEL M MOTERYTEt https://m.edsoo.ru/ff0d2a6c
7 XHWMHUUeCcKue 3J1eMeHThl. 3HaKu 1 94.09.2025 Bbubmoreka LIOK
(CMMBOJIBI) XUMHUYECKUX 3/IEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmoreka LIOK
8 I 1 24.09.2025
POCTHIE 1 CIOAGTRIE Befectaa https://m.edsoo.ru/ff0d2a6¢c
bubmoreka LIOK
9 A - 1 01.10.2025
TOMHO-MOJIEKYTIAPHO® JreHHe https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa Bell[eCTB. 1 01.10.2025  Bubmoreka LIOK



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

Xumuueckasi popmysna. BaneHTHOCTb
aTOMOB XMMUYeCKHX 3/IEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOCHUTe/IbHAas aTOMHas mMacca. bubmioreka LIOK
11 08.10.2025
OTHOCUTeNbHAsE MOJIEKYJ/IsIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 011 XUMHAUeCKOr0 3/1IeMeHTa 08.10.2025 bubmoreka [JOK
B COeIMHEHUU https://m.edsoo.ru/ff0d350c
13 Komnuectso Berjectsa. Moiib. 15.10.2025 bubmoreka [JOK
MovisipHast Macca https://m.edsoo.ru/ff0d5230
14 ®du3nyecKre U XuMUYecKue sIBJIeHUs. 15.10.2025 bubmoreka [JOK
XuMHuecKasi peakLusi https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku u YCJ'IOBI/IHU MPOTEeKaHUs 99.10.2025 bubnmroreka [JOK
XUMHYECKUX PeaKIvid https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHHs MacCChl BeLLeCTB. 99102025 bubmoreka [JOK
XuMHUUecKue ypaBHeHUs! https://m.edsoo.ru/ff0d3b88
B
17 neectsa o ypasseranan xumiccans 05112005  BrOmOrera LIOK
» . P o https://m.edsoo.ru/ff0d5708
peakLui
18 gaeccmzHKaumaaXiMﬂeqecmz p:aKeu " 05110005 DHomorexa HOK
VHEeHUs1, pa3/i0’KeHus1, 3aMellleHus A1,
A P ’ a ’ https://m.edsoo.ru/ff0d3f34
obMeHa)
M.B.JI — YuéHBbIi-
19  om I/IKJI(;)I‘II\/;OI:IOCS“OIEMqu eelfﬁfn 12112025  DHOmorexa LIOK
B ARET: Hj o https://m.edsoo.ru/ff0d40c4
CcUCTeMaTH3aLus 3HaHUM
20 KonTtposbHast pabota Nel 1o Teme 12.11.2025 bubnuoreka LIOK
«BelijecTBa 1 XUMHUUeCKHe peaKkiin» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecs rasos. Cocras
bub6 OK
21 Bo3ayxa. Kucnopog — ssnemeHT 1 19.11.2025 nonworexa L

MMpoCTOe BeIeCTBO. O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d448e

dusnyeckre U XUMHUUECKHe CBOMCTBA

bubmoreka LJOK
22 19.11.2025
KAC0POAQ (peaKLH OKHCIeHHS, https://m.edsoo.ru/ff0d4614
ropenwue). [Tousatre o6 okcuaax
C )
23 n:600C OaT]:; Zfiqr?}lg;bﬁ?;ﬁiz 26.11.0025  bromorexa LIOK
PATOPHIM M TP ‘ e https://m.edsoo.ru/ff0d497a
IIpumeHeHue Kucioposa
TennoBoit 3pdeKT XuMHUUecKoi
24 peakLiiy, IOHATHEe 0 TePMOXUMHUYECKOM 26.11.2025 bubmioreka LIOK
ypaBHEHUH, 3K30- U SHAOTepMHUUECKUX https://m.edsoo.ru/ff0d4790
peaKkIusix
25 gg HHIZBZ (Hiq)ff;’ yrc;m; HolfsgaHi' 0 03.12.0025  Prommorexa LIOK
rpsi3HEeHUe B b bl €T A2.
P AYX, https://m.edsoo.ru/ff0d4c4a
rpe/IoTBpaLl[eHuUs
26 HEEKTHZECKeaﬂ IC)EZOTE;N:B HOc Tce)Ms a 03.12.0025  Drommorexa LIOK
«[TonmyueHue u cobrpaHye KUC/ A2.
e . P PoAa, https://m.edsoo.ru/ff0d4ae2
H3yueHHe ero CBOHCTB»
57 Bogopon — snemeHT 1 nipocToe 10.11.2075 bubmoreka [JOK
BelllecTBO. Haxosk/ieHre B ripupoje https://m.edsoo.ru/ff0d4dd0
)8 du3ryecKre U XuMrUuecKre CBOUCTBA 10.12.2075 bubmmoreka [JOK
Bogopoza. [IpumeHeHune Boopo/ia https://m.edsoo.ru/ff0d4dd0
bubnmoreka [JOK
29 1 17.12.2025
OFIFITHE O RUCTOTax 1 coTix https://m.edsoo.ru/ff0d50d2
30 CriocoOblI rosiyueHust BOIOpO/ia B 17.12.2095 bubmoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
I1 6orta Ne 4
3 lonyaene u cobmpase sooposa 24122005 PHOMOTERa LIOK
« . .
- P HOPOAS, https://m.edsoo.ru/ff0d4f42
M3yueHue ero CBONCTB»
32 MosnisipHblii 00bEM ra3oB. 3aKOH 24.12.2025  Bubmmoreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ABorazpo https://m.edsoo.ru/ff0d542e
B 6péma,
33 B; Iq:cCTJ;ZH:aZ; nzeﬁi gﬁf;a 14012026  DHOmorexa LIOK
. Y e https://m.edsoo.ru/ff0d55a0
KOJINUeCTBY BellleCTBa WK 00bEMY
B i
34 b;ice?{:g;l :al;b eI/IM: i; é(l)e'c(:fol]:c(e) 3aKOHa 14.01.2026 Bubmorexa LIOK
yP } beaxn . o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHU ra30B
35 dusnyeckue U XMMUUYeCcKre CBOUCTBA 21.01.2026 bubmoreka [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHwuil. [ToHsiTe 06 91.01.2026 Bubmoteka LIOK
WH/IMKaTopax https://m.edsoo.ru/ff0d59e2
B .H
37 I/I(I){'[é?{::jl paeifﬁzﬂiecjf;o :IC]I\I/IIleeCI;I:)H];;eH 28.01.2026 DrommoTexa OK
B P pEL o https://m.edsoo.ru/ff0d5b40
JI0J1s1 Bell|ecTBa B pacTBOpe
ITpakTHueckasi pabota Ne 5 1o Teme
38 «HpI/IFOTf)BJIEIjI/Ie paCTBtpoB C } 28.01.2026 bubmoreka LIOK
onpe/ieIEHHOU MacCOBOU Jj0J1er https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTIO BelleCTBa»
39 KontposibHast paboTa Ne2 1o Teme 04.02.2026 Bbubmoteka LIOK
«Kucnopoza. Bogopon. Bozma» https://m.edsoo.ru/ff0d6342
40 Okcuppl: cocTaB, Knaccudukalus, 04.02.2026 bubmmoreka [JOK
HOMeEHKJ/IaTypa https://m.edsoo.ru/ff0d664e
n .
41 K;;};iiﬁ IZ::OMBHHIE;ZH;\:;ZI;ETE?,IX 11.02.2006  DHOmorexa LIOK
’ P o https://m.edsoo.ru/ff0d664e
OKCH/IOB
4 OcHoBaHMS: COCTaB, K1acCU(pUKaLUs, 11.02.2026 bubmoreka LIOK
HOMeHK/IaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHvie u XMMHUYeCKre CBOKCTBA bubnuoreka LIOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

OCHOBaHUI

https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocraB, Knaccudukarus, 18.02.2026 bubmoreka [JOK
HOMeEHK/IaTypa https://m.edsoo.ru/ffOdfee2
[TonyueHve U XUMHUYeCKHe CBOMCTBA bubmoreka [JOK

45 18.02.2026
KUCTIOT https://m.edsoo.ru/ffOdfee2
Co cpe e): HoMe ,

46 CH:CHOébII) nﬁn )e;n;w XHI/IKI\j[IIjZZ(IZ)IjI/Ie 25022026  Dnommorexa LOK

. YOI, o https://m.edsoo.ru/00ad9474
CBOMCTBa
[MTpakTrueckast pabota Ne 6. Perrenue

47 9KCIIepUMEeHTa/IbHBIX 3a/au I10 TeMe 95.02.2026 Bubmoteka LIOK
«OCHOBHBIE K/TaCChl HEOPTAHUUECKUX https://m.edsoo.ru/00ad9b7c
CcoeIMHeHU»

48 ['eHeTHueckas CBA3b MeXAY EJI&ICCEIMI/I 04.03.2026 bubmmoreka LIOK
HeopraHUuecKux CoeJUHeHuM https://m.edsoo.ru/00ad9a50

bubnmoreka [JOK

49 0606 % 04.03.2026

ODIEHHE M CHCTEMATHOAI SHAHHH https://m.edsoo.ru/00ad9cb2
K 6oTa Ne3
50 "Ocuonsae kraccs Heoprasseci 11052006 BrOmoresa LOK
o P A https://m.edsoo.ru/00ad9ela
coeZIMHeHUH’
I1
51| momasscue snewesron Tonsree 1032026 PrOMoTeRa LIOK
) A https://m.edsoo.ru/00ad9ffa
rpyIinax CXOAHbIX 3/IEMEHTOB
n N
52 HEPEZAEEEEE:: j:::é{MI: XHMIUECKHX 18.03.2026  Domorexa LIOK
PHOA o https://m.edsoo.ru/00ada52c
snemenToB /1. 1. MeHzieneeBa
bubmoreka LIOK
53 I1 18.03.2026
EPHOAPL, TPYIIIBL HOATPYIIIH https://m.edsoo.ru/00ada52c
54 Ctpoenue aToMoB. CoCTaB aTOMHBIX 25.03.2026  Bubmoreka LIOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

sanep. 13oTormsl

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

CTpoeHue 3/1eKTPOHHBIX 000/10UeK

bub6 OK
55 aTOMOB 371eMeHTOB [lepuoguueckon 25.03.2026 nomotexa L
https://m.edsoo.ru/00ada6bc
cucremsl /1. 1. MeHpeneeBa
XapakTepruCcTUKa XUMUYECKOT O
56 3/1IeMeHTa 10 eri) TI0JIO)KEHUIO B 08.04.2026 bubmoreka [JOK
[Tepuoaunueckoii cucreme . Y. https://m.edsoo.ru/00ada824
MenpeneeBa
3Hauenue [leprogrueckoro 3akoHa st
57 pasBUTHS HAyKU H.'HpafTHKH. . n. 08.04.2026 bubnmoreka [JOK
MeHpeneeB — yuéHbll, Mejaror u https://m.edsoo.ru/00ada96e
rpaXJAaHUH
58 feieﬁmflﬁgzp OK'ao: i /e o 15042025  Dromorexa LOK
H“CTemMaTH3alydsl 3HaHUM .04,
. i https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoeepouHast paboTa
K 6ota Ned
59 ((:): TEZIIZZZigfqam;quzz;a?fmgb 15042026 Duomorexa LIOK
« . » . .
P . https://m.edsoo.ru/00adb486
/ Bcepoccuiickasi poBepoyHast paboTa
60 OJIEKTPOOTPHULIATE/IBHOCTh aTOMOB 99.04.2026 bubmmoreka [JOK
XUMHUYECKUX 3JIeMEHTOB https://m.edsoo.ru/00adaab8
bubnmoreka [JOK
61 n 22.04.2026
OFHAZA XMMIHECKAT CBASD https://m.edsoo.ru/00adac34
KoBasneHTHas nossipHasi Xumuyeckast BbubmoTeka LIOK
62 29.04.2026
CBSI3b https://m.edsoo.ru/00adaab8
KosaneHTHas Hero/sipHas XuMuyeckas bubnuoreka LIOK
63 29.04.2026
CBsI3b https://m.edsoo.ru/00adaab8
64  CreneHb okuceHus 06.05.2026  Dnomorexa LIOK

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



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28

OKMC/IUTe/IbHO-BOCCTaHOBUTEILHEIE

bubmioreka LIOK

65 1 06.05.2026
peakLyu https://m.edsoo.ru/00adb076
bubmoreka LJOK
66 @) 1 13.05.2026
KHCTHTCII 1 BOCCTAHOBHTEMT https://m.eds00.ru/00adb076
67 fﬁiiﬁﬁiﬁiﬁp EE '32:}?21? sgii;e 1 13.05.2026 Dromorexa LIOK
B R https://m.edsoo.ru/00ad9cb2
«CTpoeHue aToMa. XUUMUUECKasi CBSA3b»
68 Pe3epBHbIi YPOK. O606£L[EHI/I€ u 1 50.05.2026 bubmoreka [JOK
CHUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJITACC

KosmyecTBO 4acoB

Ne ara JJIeKTPOHHbIE OBble
Tema ypoka Kontponenble  IIpakTueckue A P P
/1 Bcero W3y4eHus obpa3zoBaTe/bHEIE PeCypChI
paboTsI paboThI
[TeproanuecKuii 3aKOH.
1 bub6 OK

1 epuouUecKasi cucrema 1 01.09.2025 nboreka L]
XUMUAYeCKUX 37iemeHToB [1. U. https://m.edsoo.ru/00adb59e
MenpeneeBa
3

2 czgﬁif: iiiifeiinf?ﬁe}l;:gfw 1 04.09.2025  DHOmorexa LIOK

B} o https://m.edsoo.ru/00adb6b6
TIePBbIX TPEX MEePUOIOB
K bub6 OK

3 naccuduKalys 1 HOMeHK/IaTypa 1 08.09.2025 nbsmoreka L]
HeopraHuuecKuXx BellleCcTB https://m.edsoo.ru/00adb7e2
B % b K

4 Wbl XUMUUECKON CBH?I/I Y TUIIbI 1 11.09.2025 nbsmoreka 110
KPUCTA/I/TMYECKUX PeLIETOK https://m.edsoo.ru/00adbac6
KonTponbHas pabota Nel 110 Teme

5 «[ToBTOpEHUe U yriybieHre 3HaHUMA 1 1 15.09.2025
OCHOBHBIX pa3/iesioB Kypca 8 Kacca»

K bub6 OK

5 naccn(ubHKauHH XUMUAYECKUX 1 18.09.2025 nbsmoreka 1]
peakLyi M0 pa3/TMyYHbIM MPU3HAKaM https://m.edsoo.ru/00adbcb0
o .

7 e(;llﬂ?; (1)121;(:122?: fﬁﬁiﬁz 1 1 22.09.2025 Drbmmorexa LIOK
peaKiivH. o https://m.edsoo.ru/00adbe9a
reTepPOTreHHBIX PeaKIUsIX
[ToHsITHE 0 XUMHUUECKOM PaBHOBECHH.

() bub OK

8 aKTOPBI, BJIUSIOLI[HE Ha CKOPOCTh 1 95 09.2025 nbmoteka 1]

XUMHUECKOU peaKlKKr U I10JI0KEHHUEe
XUMHNUYECKOIr0 pdBHOBECHUSA

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



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

OxkucIUTeIbHO-BOCCTaHOBUTEIbLHBIE

bubmoreka [JOK

XMMUUeCKUe CBOMCTBA, MOJyueHue,

9 29.09.2025
peakLuu https://m.edsoo.ru/00adcade
T .
10 ;255 H;; eﬁfﬁﬂﬁfg iozlname 02102025 bromorexa [OK
A HHAnHH. o https://m.edsoo.ru/00adcd68
3JIEKTPOJTUTEI
bubmoreka [JOK
11 " % 06.10.2025
OHHDIE YPABHEHHA Peaxiii https://m.edsoo.ru/00add448
12 fcmv;H:eCK”He EBE IZeCTBaeKcH C;f OTeH i 09.10.2025 Duomaorexa LOK
HOBARMI B CBET npu,q TABJICHMH o https://m.edsoo.ru/00add5d8
00 3/IEKTPO/TUTHUECKON JUCCOL[HAI[N
x o o
o | Moo ot e sz DI 10K
PeA . o https://m.edsoo.ru/00add8b2
3JIEKTPOJIATHUECKOM JUCCOI[AAI[IN
bubmoreka [JOK
14 IT % 16.10.2025
OFATHE O THUADOJIMZE COTEH https://m.edsoo.ru/00add9d4
O06o0011IeH1e ¥ CCTeMaTH3alL[sT bubnmoreka [JOK
15 20.10.2025
3HaHUM https://m.edsoo.ru/00addd12
IT 0 Ne 1.
16 II’):;T;;I{I;T:;:HT HOJSHTHHLHLIX 23.10.2025 Brbmorea LOK
« . .
P https://m.edsoo.ru/00addbfa
3aga4y»
K 0 No2
17 Sﬁﬁsnﬁ;pfecﬁ chg Tue;w em 27102025 bromorexa OK
« . . .
P A HHan https://m.edsoo.ru/00addecO
XUMHUeCKHe peakIiiy B paCTBOpax»
. 26].[1&5[ xapaKTepI:ICTHKa rajioreHoB. N Bu6miorexa LIOK
MMHUeCKHe CBOMCTBA Ha TIpUMepe 1.
pHUMEp https://m.edsoo.ru/00addfe?
xJi0pa
19 Xnoposogopoz. CossiHas KUC/IOTa, 10.11.2025 bubmoreka LIOK

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

TIpUMeHeHne

[TpakTrueckast pabora Ne 2 110 Teme

bubmoreka LJOK
20 [NonyueHue CcoOJITHOMN KHC/IOTHI, 13.11.2025
¢ TOMYHIEHIE COMAHON RHCTOTE! https://m.edsoo.ru/00ade348
r3ydyeHue eé CBOUCTB»
B
21 X;;{;:;If;;; H;pr ;;Hiiiihi WH 13 17112025  Promorexa LIOK
pediiiim, A o https://m.edsoo.ru/00ade488
peareHTOB /laH B U30bITKe
97 OO011jas1 XapaKTepPUCTHKA 37IEMEHTOB 90.11.2025 bubmoreka [JOK
VIA-rpymrbl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(UKALIUU CEPBI.
73 HaxoxxzeHue cepsl U eé Coe,qI:IHeHI/H‘/’I 24.11.2025 Bubmoteka LIOK
B MpUpofie. XMHUUeCcKre CBONCTBa https://m.edsoo.ru/00ade64a
Cephl
24 CepoBogopoga, CTp?EHI/Ie, ¢bu3nueckue 27 11.2025 bubmoreka [JOK
1 XUMUUeCKHe CBOMCTBa https://m.edsoo.ru/00ade802
O .C )
25 ¢§$§i§§$ XHele[):j:CIIiI:IZH;:jﬁCTBa 01.12.00p5 DHomorexa HOK
’ o https://m.edsoo.ru/00adea28
TpUMeHeHHe
XuMuHyeckue peakijyu, Jiexallie B
OCHOBe TIPOMBIIIJIEHHOTO Criocoba
26 MOTy4YeHUs1 CePHOU KUC/IOTHI. 04.12.2025 bubmoreka LIOK
XrMHUUeCKOe 3arpsi3HeHue https://m.edsoo.ru/00adec8a
OKpY>KaroIllel cpefibl COeIMHEHUSIMU
cepbl
57 BrrurciieHre MacCcoBOM 10U BBIXO/1A 08.12.2025 bubmoreka LIOK
MPOJlyKTa peakLuu https://m.edsoo.ru/00adec8a
)8 OO011jast XapaKTepPUCTHKA 37IEMEHTOB 11.12.2025 bubmoreka [JOK

VA-rpymmsbl. A30T, paclipocTpaHeHue

https://m.edsoo.ru/00adeea6



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

B ripupo/e, ¢pr3nyeckue U
XUMHUUECKHe CBOMCTBA

Ammuak, ero ¢pusnyeckue 1

bubmoreka [JOK

29 % 15.12.2025
XUMHYECKUe CBOMCTBA, MOJTyUYeHue u https://m.edsoo.ru/00adf004
TpuMeHeHue
I1 6ota Ne 3

30 ﬁgimii;}{ea;fﬂnﬁ us r::{;iw;o 18122025  Domorexa LIOK
« . .

e Stk https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHast KI/ICJIOTEi, eé du3uyeckue u 99122025 bubnmroreka [JOK
XMMUUEeCKUe CBOMCTBa https://m.edsoo.ru/00adf306
Vcnonb3oBaHre HATPATOB U COsei
YAOOP ) . o https://m.edsoo.ru/00adf518
3arpsi3HeHue OKpYyKarollei cpefibl
COeJUHeHUsIMU a30Ta
o .0 \Y

33 Q)(;)ccg)(()) pHaHKISII:fJI((i))'I(‘)E(l: Q)q())yll):u(qe)c::ne u 29.12.2025 Bubmmorexa LIOK

P - o https://m.edsoo.ru/00adf68a
XMMUUEeCKUe CBOMCTBA, MoyuyeHre
Vcnosp3oBanve ¢ocdaros B

34 KayecTBe MI/IHepaJIBHBIXUy,q06peHI/II/I. 12.01.2026 Bbubmoreka LIOK
3arpsi3HeHue NMPUPOJHOM Cpefibl https://m.edsoo.ru/00adfc20
tdhocdaramu
Yriepoa, pacnpocTpaHeHue

35 l'IrIJ/I1 E g E)HBTAZQCI(PI)/IEHH})I(PII/IM]:/ILIECKI/IG 15.01.2026 Bubmorexa LIOK

P P As o https://m.edsoo.ru/00adfd9c
CBOWCTBa
Oxkcugpl yriaepoa, ux ¢usuueckue u
36 XMMHYEeCKHe CBOKCTBaA. 19.01.2026 Bubmmorexa LIOK

Okosornyeckue pobIeMsl,

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



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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https://m.edsoo.ru/00adfebe

CBsI3aHHbIe C OKcuzaoM yriepoga (IV)

bubmoreka [JOK
37 Y 6 22.01.2026
POJIPHA KUCIIOTA H €€ COT https://m.edsoo.ru/00ae006c
[TpakTrueckast pabora Ne 4 110 Teme

38 "ITonyuenue yriekucsaoro rasa. 26.01.2026 bubmoreka [JOK
KauecTBeHHasi peakiiyst Ha KapboHaT- https://m.edsoo.ru/00ae027e
VIOH"

1 9
39 0 efa?;j:cflj; I;f H:cﬁiﬂé}{ 0 02.02.2006  DHomoTexa HOK
P B o https://m.edsoo.ru/00ae054e
COeZIMHEHUSIX yTyiepofa
bubmoreka [JOK
40 K % 05.02.2026
DEMEHIH M €10 CORIHHEHI https://m.edsoo.ru/00ae080a
[TpakTrueckast pabota Ne 5. Pertienne

a1 3KCHepI/I\1§/IEHTaJIBHBIX 3a/iau 110 TeMe 09.02.2026 Bubmoteka LIOK
«BarkHetlie HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COeZIMHeHUs»

K 6oTa Ne3
42 J;JZ;EIZJEZ EE;M(;:"EEIIJIHLI TnieMe 12.02.2026  Drommorexa LIOK
« . .
https://m.edsoo.ru/00ae0e18
COeZIMHEeHUs»
OO611ast XxapaKTeprUCTHKa XUMUUECKUX
3JIEMEHTOB — METaJI/IOB.

43 Metannuueckas CBS3b U 16.02.2026 bubnmoreka [JOK
MeTa/uThuecKasi KpucTauinueckast https://m.edsoo.ru/00ae103e
pemiéTka. Pu3nyeckre CBOMCTBA
MeTaJIJIoB
XuMHuecKre CBOMCTBA MeTaslioB.

bub6 OK
44 ONeKTPOXUMUUYECKUH P, 19.02.2026 nomotexa L

HarpspKeHWH MeTaslioB

https://m.edsoo.ru/00ael156



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

OO6mmue criocoObl MosTyyeHust
meTasioB. CrijiaBbl. Bburc/ieHus o

bubmoreka [JOK
45 i 23.02.2026
YPABHCLTIAM XUMITCCIA pEaniit, https://m.edsoo.ru/00ae1156
€C/Id O/IVH U3 PeareHTOB COZEePIKUT
TIpUMecu
bubmoreka [JOK
46 1 26.02.2026
OHATHE O KOPpO3HH Metalion https://m.edsoo.ru/00ae1278
bubmoreka [JOK
47 02.03.2026
Llenoumble MeTa:! https://m.edsoo.ru/00ae14b2
OKcupbl U TUAPOKCUABLI HATPUS U bubnmoreka [JOK
48 05.03.2026
Kanusi https://m.edsoo.ru/00ae14b2
49 HJ;EJIOHIjOBEMem:I-ibIe MeTasllbl — 09.03.2026 Bubmoteka LIOK
KanbLMA U MarHui https://m.edsoo.ru/00ael5e8
bubmoreka [JOK
50 B i 12.03.2026
DITCHITIE COCMMHCHI KL https://m.edsoo.ru/00ael5e8
£1 O60ﬁlH€HI/IE Y CUCTeMaTU3arust 16.03.2026
3HaHUU
5 JKécTKoCTb BOZBI U CTTOCOOBI €€ 19.03.2026 Bbubmoreka LIOK
yCTpaHeHUst https://m.edsoo.ru/00ae1886
I1 6ora Ne 6
53 "KEcrcocrs nog n verogelcé 23032006 BrOMOrera LIOK
| A A A https://m.edsoo.ru/00aelae8
yCTpaHeHUst
bubnmoreka [JOK
54 A i 26.03.2026
JFOMHUHHH https://m.edsoo.ru/00aelc64
et AmMpoTepHbIe CBOMCTBa OKCH/A U 06.04.2026 bubnuoreka LIOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bub OK
56 Keneso 09.042026 >romorexall

https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

OKcupl, THAPOKCUBI U COJU XKeje3a

bubmoreka [JOK

57 13.04.2026
(IT) u »kene3a (III) https://m.edsoo.ru/00ae35e6
cg O6o6LHeHI/Ie Y CUCTeMaTU3arust 16.04.2026
3HaHUM
[TpakTrueckast pabota Ne 7. Pertienne
59 3KCHepI/I‘l§/IEHTaIIbeIX 3ajiay 1o Teme 20.04.2026 bubmoreka [JOK
«BakHelime MeTanibl U UX https://m.edsoo.ru/00ae3de8
CoeqTHEeHHA»
Bbrurciienus o ypaBHeHUsIM
XUMUUECKUX PeakLUii, ec/id O/IUH U3
60 peareHTOB JlaH B U30bITKe WU 93.04.2026 bubnmoreka [JOK
COZlep>KUT TIpUMecH. BerunciieHust https://m.edsoo.ru/00ael1750
MacCOBOM 01 BbIX0/ja MPOJYKTa
peakLuu
O06o011eH1e ¥ CUCTeMaTH3al[Hs
61 . 27.04.2026
3HaHUU
KontposibHast paboTa Ne4 o Teme
62 «BakHeu11IMe MeTaslibl U UX 04.05.2026
COeJIJHeHUSs»
63 BewjectBa u N\[‘aTepI/IaJIbI B 07.05.2026 Bbubmoreka LIOK
TOBCe/JHeBHOM )KM3HU uesioBeKa https://m.edsoo.ru/00ae3f50
64 XI/IMI/IHECKOEVBanHBHEHI/Ie 11.05.2026 bubnmoreka [JOK
OKpY’Karolllel cpefibl https://m.edsoo.ru/00ae4270
65 Posis xviMuu B perneHvu 14.05.2026 bubmoreka LIOK
9KOJIOTHYeCKUX TIpobsiemM https://m.edsoo.ru/00ae4270
66 Pe3epBHbII YPOK. 0606‘1:1_{EHI/IE U 18.05.2026 bubmoreka [JOK
cucTeMaTrr3aliusi 3HaHUM https://m.edsoo.ru/00ae0d0a
67 PesepBHbiii ypok. Ob061eHme 1 21.05.2026  Bubmmoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucTeMaTtr3alus 3HaHUM

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

68

Pe3epBHbIit ypok. O6001IeHNE U
cucTeMaTtr3alus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

68

25.05.2026

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



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




TTPOBEPSIEMEBIE TPEBOBAHUSA K PE3YJIFTATAM OCBOEHHSI OCHOBHOM

OBPA30BATEJIbHOM ITPOT'PAMMBI

8 KJIACC

Kog
TPOBEPSIEMOT'0
pe3sy/bTara

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

1

ITo Teme: «IlepBOoHauabHBIE XUMUYECKUE TIOHSITHS»

1.1

PaCKpBIBaTh CMBIC/T OCHOBHBIX XUMUUECKUX TTOHSATHHN: aTOM, MOJIeKy/Ia,
XUMHAYECKUI 371eMeHT, MPOCTOoe BellleCTBO, CI0XKHOe BelleCTBO, CMeCh
(omHOpPOAHAs ¥ HEOAHOPO/IHAS), BaJIeHTHOCTh, OTHOCUTe/TbHAsi aTOMHast
W MOJeKy/sipHasi Macca, KOJIMYeCTBO BelllecTBa, MOJb, MOJIpHast
Macca, MacCoBasi [JOJsi XUMHUECKOro 3jieMeHTa B COeIWHEHHH,
MOJIApHBIA 00BEM, XUMHUUeCKass peakiusi, KJacCU(MHUKALUS peaKLii:
peaki[uu COeUHEeHUs], peaki[iu pa3/IoKeHUs, peaki[uu 3aMellleHus,
peakiyyd oOMeHa, 3K30- W SHAOTEpMUYECKHe peaKLdW, TerIoBOU
5QQeKT peakuuy, pacTBOp, MaccoBasi [j0Jisl BellecTBa (IMpOLieHTHas

KOHI|eHTpaLlYsi) B paCTBOpe

1.2

1.3

WJJIOCTPUPOBATh B3dWMMOCBA3b OCHOBHBIX XHMMHUUECKHX 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 BellleCTB, IIOCTOAHCTBA
COCTaBad, dATOMHO-MOJIEKYJ/IADHOT'O YU€HHsI, 3dKOHd ABOF&APO
ornpenessTb Bd/IEHTHOCTb dTOMOB 5JIEMEHTOB B 6I/IHaprIX

COoeITMHEHHAX

1.6

KJ'IaCCI/I(bI/IL[I/IPOBaTB XUMHWUYeCKHe pedKInun (l'IO Uncily H COCTaBYy

YUYacTBYIOLIMX B peakLjiU BelleCTB, 110 Tera0BoMy 3¢ deKTy)

1.7

1.8

BBIUMC/IATb OTHOCUTE/IbHYI0 MOJIEKY/ISIDHYI0 U MOJISIPHYHO Macchl
BeIlleCTB
BBIUMCJIATE MacCOBYIO [IOJIF0 XMUMUYECKOro 3jieMeHTa 10 ¢opmysie

coeJuHeHwUs,



1.9

BBIUUC/IATE MAaCCOBYIO [OJIIO BeIleCTBd B PaCTBOpe

1.10

2.1

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

r3MepeHue, MOJe/IMpPOBaHNe, SKCepUMeHT (peasibHbId ¥ MbIC/IEHHBIN)
ITo Teme: «BakHel111e NpeCTaBUTE/IM HEOPraHUYeCKUX BeLecTB»

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

OCHOBaHHE, COJIb

2.2

2.3

orpeziesisiTh TPUHAJIEKHOCTh BeLIeCTB K OMNpeJeiéHHOMY KJaccy

coeZiiHeHUi 1o popmysiam

K/1accuULMPOBaTh HEOpraHWYeCcKue BelllecTBa

24

XapaKTepH30BaTh (OMMCHIBAaThH) 00IIMe XMMHUECKUe CBOMCTBA BeleCTB
pa3/IMUHBIX  KJIAacCOB,  TIOATBEp)KJas  OMUCaHWe  TpUMepaMu

MOJIEKY/ISIPHBIX YpPaBHEHW COOTBETCTBYIOLUX XUMUUYECKUX PeakLvii

2.5

MPOrHO3UPOBaTh CBOMCTBA BeIeCTB B  3aBUCHUMOCTM OT UX
KaueCTBEHHOIO COCTaBa, BO3MOXXHOCTU TIPOT€KaHUsI XHUMUUECKHUX

TipeBpalLleHUI B Pa3/IMYHbIX YC/IOBUSIX

2.6

CjlefioBaTh ~ TIPaBWaM  TIOb30BaHUSI  XMMUYECKOW TOCYyZIoM U
nmabopaTopHbIM 000pyZIOBaHHEM, a TakK)Ke TIpaBUIaM OOpalleHust C
BellleCTBAMM B COOTBETCTBUM C WHCTPYKLUSIMUA TIO BBITIOJTHEHUIO
7abopaTOPHBIX XUMHUECKUX OITbITOB TI0 TOJYUYE€HWI0 W COOMPaHHIO
ra3oo6pa3HbIX BelllecTB (BOJOpPOJAa U KHUCIOPOZA), TPUTOTOBIEHUIO
pPacTBOPOB C  OMpeJe/iEHHOM MacCOBOM [lo/ied  PaCTBOPEHHOTO
BeIlleCTBa, IMJIAHUPOBATh U TIPOBOJUTh XUMHUECKHE IKCIIEPUMEHTBI T10
pacro3HaBaHUIO pAacTBOPOB Ie/iodeld UM KHUCJIOT C  TIOMOIIBIO

VMH/JUKaTOPOB (/1akMyc, heHON(TaIeNH, METUIOPAHX U IPYTHe)

2.7

MPOBO/AUTH PaCUéThI [0 YPaBHEHUIO XMMHUUYECKOU peakLuu

3.1

3.2

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

Xumuueckasi cBsi3b. OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE peaKkLrmn»

pacKpbIBaTb CMBIC OCHOBHBIX XMMWUECKHX IIOHSITHI: $Ip0 aToMa,
3JIEKTPOHHBIA CJIOW aTOMa, aToMHasi opOuTanb, pajWyC aroma,
XMMHUUeCKass CBSi3b, TIOJIIPHAasi U HeMNoJsipHasi KOBajleHTHas CBSI3b,
3/1eKTPOOTPULIATE/IbHOCTh, MOHHAs CBsI3b, MOH, KATUOH, aHHUOH, CTeleHb

OKHCJ/IeHUA

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




3.3

3.4

3.5

3.6

3.7

OTMChIBaTh M XapakTepu3oBarh TabmuuHyto ¢opmy Ilepuoaunueckoit
CUCTeMbl XMMHYECKHX 5/IeMEHTOB: pa3/uuaTh [IOHATHS «IJlaBHas
noarpymma (Arpymma)» u «mobouHas roarpytra (brpyrima)», «Mabie»

U «DoJIbILIMe» TIePUO/IBI

packpbiBaTb cMbica Ilepuoguueckoro 3akoHa [.M. MeHngeneeBa:
JIeMOHCTPUPOBaTh MOHMMaHUe MepuoJUYecKor 3aBUCMMOCTH CBOWMCTB

XUMHWUYeCKHX 3JIEMEHTOB OT HX I10/I0’KeHHS B HepHO,[[HLIECKOﬁ cucreme

COOTHOCUTb  0003HAueHWs, KOTOpble  HMEITCI B Tabmmile
«ITeproanyeckasi cucreMa XuMuueckux 3yemMeHToB [1.M. MeHgeneeBa»
C YMC/IOBBIMM XapaKTepPUCTMKaMU CTPOEHUSI aTOMOB XHWMHUYECKUX
3/IeMeHTOB (cocTaB W 3apsifi sifipa, oOljee YMC/IO 37€eKTPOHOB U

pacnpe/iesieHre UX TI0 37IEKTPOHHBIM CJIOSIM)
OTIpe/IeNIATh CTeNeHb OKUC/IEHUS 3/IEMEHTOB B OMHAPHBIX COeAMHEHUSIX

onpeieNIsiTh BHUJ, XUMHUUYECKOW CBsi3U (KOBajieHTHasi M HWOHHasi) B

HeOprdHUYeCKUX COeJUHEHUAX

9 KITACC

Kog
TPOBEPSIEMOr'0
pe3y/bTaTa

ITpoBepsieMbIe MPeAMETHBIE Pe3y/IbTaThl OCBOEHHS OCHOBHOM
o6pa3oBare/bHO# MPOrpaMMbI OCHOBHOT'O 001iero 06pa3oBaHus

1

1.1

1.2

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

PaCKpbIBaTh CMBIC/I OCHOBHBIX XMMWYECKMX TIOHSITHH: pPacTBOpP,
9JIEKTPOJIUTBI, HE3/JeKTPOJIUThI, 3/E€KTPOJUTUYECKAs: IUCCOLMALIUS,
peakiu MOHHOrO0 OOMeHa, Karaju3aTop, XMMHYeCKOoe paBHOBecHe,
obpaThMbIe u HeoOpaTHMbIe PeaKIf1u,
OKHMCJTUTE/TbHOBOCCTaHOBUTE/IbHBIE peaxiyu, OKUCJTUTE]Th,
BOCCTAaHOBUTE/Ib, OKHCJIEHHE U BOCCTAHOBJIEHHE, a/IJIOTPOIIHS,
ampOTepHOCTb,  XHUMHUECKasi  CBsi3b  (KOBajJieHTHas,  HMOHHas,
MeTa/lJIMueckas), KpUCTa/UTMuecKasl pemiéTka, CIUlaBbl, CKOPOCTb

XUMHUYeCKOH peaKuun

WJIIOCTPUPOBATH B3dHMMOCBSA3b OCHOBHBIX XHWMHWUECKUX TIOHATHUU U

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

1.3

COCTaBJIATb YPdBHEHUA BHEKTPOHHTHHECKOﬁ Juccondanyn  KuciorT,

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




WOHHOTO 0OMeHa

1.4

1.5

pacKpbIBaTh CYIIHOCTb OKHC/IUTE/TbHO-BOCCTAHOBUTEBHBIX PeaKLUi

TIOCPeAICTBOM COCTAaBJIeHUsI 37IEKTPOHHOTO OaslaHCca ITUX peaKL[uid
MIPOBO/JIUTH PACUéThI 10 YPaBHEHUIO XMMUUECKOU peakLiiu

[Io temam: «Hemerta/ibl U UX coefuHeHUss» U «MeTa/lsibl U UX

CoeIMHeHUsI»

2.1

2.2

2.3

24

2.5

XapaKTepH30BaTh (OMMCHIBATh) 00IHe U Criel[ibruyecKkrue XUMHUUIeCKHe
CBOMCTBAa MPOCTBIX U CJOXKHBIX BeIeCTB, TOATBEp)KAas OIMUCaHUe
TIpUMepaMy MOJIEKY/ISIPHBIX U MOHHBIX YDaBHEHUI COOTBETCTBYIOIIUX

XUMHUUYECKUX peakLui

COCTaB/ISITh YPaBHEHHWsl peaklUid, MOATBEP)KAAIIIMX CyLIeCTBOBaHUEe

reHeTUUeCKOH CBSA3U MEeXAy BeleCTBaMU PAa3/IMYHBIX KJ/1aCCOB

MPOTHO3UPOBaTh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT UX CTPOEHMS,
BO3MOXXHOCTH TIPOTEKaHUs XUMUUECKHUX TpeBpallleHuid B pa3/ilyHbIX

YCIOBUSIX

C/lefioBaTh  MpaBWIaM  TIOJb30BaHUS XMMHUYECKOM TIOCYZOH W
nabopaTopHbIM 000pyZiOBaHWEM, a TakKXe TMpaBWIaM oOOpaleHus C
BeIleCTBAMM B COOTBETCTBHUM C HWHCTPYKLIMSMH TIO BBIMOJTHEHUIO
71ab0paTOPHBIX XUMHWUYECKUX OIBITOB IO TOJyYEHHUI0 W COOMpaHMIO

Fa3006pa3HLIX BelecTB (aMMI/IaKa " yTJ1IEKUCJ/I0ro ra3a)

MPOBOAUTh peakldd, TOATBeP)KAAloIe KaueCTBeHHBIM COCTaB
Pa3/IMUHBIX BeLeCTB: pPACIO3HAaBaThb OMNBITHBIM MYTEM XJIOPU[-,
Opomuz,  woaua,  KapboHatr, docdar, CuIMKart, Ccyabdart,
TMIPOKCUAMOHBI, KaTUOHBI aMMOHWSI, WOHBI W3yYeHHBIX MeTaJljIOB,

MPUCYTCTBYIOL[HME B BOOHLIX PACTBOPAX HEOPIdHUUECKHX BEILECTB

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

3.1

3.2

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

KOPpPO3us MeTa/lJIOB

MIPUMEHSITh OCHOBHBIE OIepaliid MbIC/IUTE/IbHOM [1eSITETbHOCTH —
aHa/IM3 W CUHTe3, CpaBHeHWe, 0000IeHWe, CHUCTeMaTH3aluio,
BbISIB/IEHWE TIPUUMHHO-C/IE[JICTBEHHBIX CBSI3eH — [/I1 U3yUYeHHUs] CBOMCTB
BEI[eCTB W XUMUUYECKHUX PpeaKIMd; eCTeCTBEHHOHAyUHbIe MEeTO/[bI
Mo3HaHUs — HabMoIeHre, U3MepeHre, MO/IeTMPOBAHNE, SKCTIIEPUMEHT

(peanbHbIN U MBIC/IEHHBIN)



I[TPOBEPAEMBIE DJIEMEHTBI COAEP)KAHUA

8 KJTACC

Kog

1.1

1.2

1.3

ITpoBepsieMblii 371eMEHT CO/jepKaHUs

IlepBoHauasibHbIE XUMUYECKUE TIOHATUS

[Ipegmer xumuu. Posb XMMHUM B KU3HU YejioBeKa. XHWMHUS B CUCTeMe HayK.
Tena u BemjecTBa. Pu3Myeckre CBOMCTBa BellleCcTB. ArperaTHOe COCTOSIHHE

BeIIleCTB
[ToHsATHE O MeTo/jaX MO3HaHUS B XUMHUHU. YuCThIe BeljecTBa U cMecd. CriocoObl
pazzesieHust cMecei

ATOMBI ¥ MOJIEKY/IbI. XUMHUeCKHe 3jeMeHTbl. CHMBOJIBI  XUMHUYECKHX

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

1.4

1.5

1.6

1.7

Xumunyeckasi (hopmyna. BaneHTHOCTb aTOMOB XWMHUYECKUX 3/1eMEeHTOB. 3aKOH
IIOCTOSTHCTBA ~ CocTaBa  BewjecTB.  OTHOcuTenbHas ~ aroOMHasi — Macca.
OTHOCHUTeNbHAs MOJIeKyJisipHast Macca. MaccoBasi 1011 XMMHUYeCKOro 37ieMeHTa

B COeIMHEHUHU

KomuectBo BemjectBa. Mosib. MonsipHas Macca. B3aumocBs3b KosmuecTBa,
Maccbl M 4WCaa CTPYKTYPHBIX eJuHUL] BelllecTBa. Pacuétbl mo ¢dopmynam

XUMHUYECKHUX COE,E[I/IHEHI/II‘/JI

du3nyeckue U XMMUYeCKHe SIBJIeHUs. XUMHUYecKasi peakius U eé MpU3HaKU.
3aKOH COXpaHeHUsl MacChl BelllecTB. XUMUUeckue ypaBHeHus. Knaccudukauys

XUMUUYECKUX Peakiui (CoeIMHEeHNs], pa3/IoKeHus], 3aMellieHus, 0OMeHa)

XVMMHUUeCKUM 5KCITePUMEHT: 3HAKOMCTBO C XUMHUUYECKOM MOCY/I0M, C TIPaBUIaMH1
pabotel B JabopaTopuu M TpuémMaMu obOpaijeHuss C J1labopaTOPHBIM
obopyJoBaHHEM, HW3yueHHWe U OlvcaHhe (U3NYeCKUX CBOMCTB 00pa3iioB
HEOpraHWYeCKUX BeLecTB, Hab/roeHWe ¢u3nueckux (TUlaBjieHWe BOCKa,
TasiHWe Jib/la, paCTUPaHUe caxapa B CTYIKe, KUIleHWe U KOHJeHCalusl BOAbl) U
XUMUUeCKUX  (ropeHWe  CBeud, IIpDOKa/JMBaHWe MeJHOW  IPOBOJIOKH,
B3aUMO/IEHICTBHE Mejla C KHUCJIOTOM) SsIBJIeHWH, HaO/MIofieHHe U OIMHCaHHUe
MPU3HAKOB TPOTEKAaHWsI XMMUYECKMX peakuud (pas3noXkeHWe caxapa,
B3aMMO/IEHiICTBHIE CEPHOM KHCJIOTBI C XJIOPHAOM Oapusi, pas/ioxkeHHe
rugpokcyzia Meau(1l) npy HarpeBaHWy, B3aMMOJENCTBUE Kese3a C PACTBOPOM

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



2.1

2.2

2.3

¢unbTpoBaHUe, BhIMAapyMBaHUe, AWCTWIISALMSA, Xpomarorpadus), MpoBefeHre
OUHMCTKH TTOBApEHHOU COJ/H, HaO/TI0/IeHHe U OTTUCAHNe Pe3y/IbTaTOB TIPOBe/IeHUS
OTbITa, WITHOCTPUPYIOLIETO 3aKOH COXPaHEHWsI MacChl, CO37laHHe MoJesiel

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

Bo3gyx — cmech rasos. CocraB Bo3ayxa. Kuciopog — ssemMeHT W mpocToe
BeljecTBo. HaxokJeHue Kucaopoja B mpupojie, (u3nueckre U XUMUUecKHe
cBovictBa (peakimu ropenusi). Okcuzpl. I[IpumeHeHue kuciopoga. CriocoObl
TOJIydeHHs KHUC/IopoJa B JlabopaTopuM M TIPOMBIILJIEHHOCTU. KpyroBopoT

KUCIopoga B pupoze. O30H — a/ioTpornHas MoAudUKarys KUcjiopoja

TernoBolt 3¢ deKT XUMHUYeCKOi peakLiii, TepMOXUMUYECKUe YpaBHEHUs, 3K30-
Y 3H/]0TepMUUecKre peakjuy. TOMINBO: yroib U MeTaH. 3arpsi3HeHre BO3/yXa,
ycujeHre TapHUKOBOTro 3¢ dekTa, pa3pylieHre 030HOBOTO C/10s1

Bogopog, — snemeHT u mpocToe BelllecTBO. HaxoskzieHre BOZopoza B IPUpOJeE,
¢u3nUeckve W XUMUYeCKWe CBOKMCTBA, TPHMeHEeHHe, CIOoCO0bI ITOTyueHHUs.

Kucnote! u conmu

2.4

MonsipHbiii 00bEM Ta30B. PacuéThl 110 XUMUUECKUM YpaBHEHUSIM

2.5

2.6

dusnueckue CBoWCTBa BoJbl. Boja Kak pacTBOpuTesb. PacTBOpBI.
HacelljeHHble ¥ HeHaCbILLeHHbIe PacTBOPbl. PaCTBOPMMOCTH BeILeCTB B BOJE.
MaccoBass [fons BeljecTBa B pacTBope. XWUMHYECKHe CBOWCTBA BOJBI.
OcHoBaHusl. Ponb pacTBOpPOB B TpPHPOZE W B KU3HU uesioBeka. Kpyrosopor
BOJbl B TIpUpoZie. 3arps3HeHHWe TMPUPOJAHBIX BOJ. OxpaHa M OUYMCTKA
TIPUPO/IHBIX BO/

Knaccudukauuss HeopraHuueckux coeguHeHud. Oxkcupbl. Knaccudukaiius
OKCHJIOB:  coseoOpa3ymoique (OCHOBHbIe, KHC/JIOTHbIe, amQoOTepHble) U
HecosieoOpa3ytoiye. HomeHknatypa okcuzoB. dusmueckre M XUMUYECKHE

CBOMCTBa OKCH/OB. [TosyueHre OKCUI0B

2.7

OcHoBanus. Knaccudukaiisi OCHOBaHMM: II€JIOUM W HepacTBOPUMbIe
ocHoBaHMsl. HoMeHK/aTypa ocHOBaHui. Pu3nyeckre U XMMUUeCKUe CBOMCTBA

ocHoBaHuM. ITosmyueHre ocHOBaHUA

2.8

2.9

Kucnotel. Knaccudukaiusa kucaor. HomeHknatypa KuAcIoT. Pusnueckue u
XMMHYeCKWe CBOMCTBa KHCIO0T. Psn aktuBHOCTHM MetasioB H.H. Bekertosa.

ITonyueHue KUC/IOT

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

[Tonyuyenue conen



2.10

I'eHeTHUeCKas CBS3b MeXXAy KiaCCaMHU HEOPraHUYeCKHX COEAHHEHHﬁ

2.11

3.1

3.2

3.3

XUMUYeCKM ~ 9KCIIepUMEHT: KauyeCTBEHHOe  OIlpefile/leHhe  COJlep>KaHus
KHAC/IOpoJia B BO3yXe, TOJydeHHe, cOOMpaHHWe, pacrio3HaBaHHe W H3yueHHe
CBOWCTB KUCIOPO/a, HabJIroZieHre B3auMO/IeHCTBUS Bell|eCTB C KUCIOPOZOM U
yCJIOBUsI BOSHUKHOBEHUS U TIpeKpallleHusi ropeHust (To)kapa), 03HaKOMJIeHUe C
obpa3ijaMd OKCHIOB U ONHMCAaHWe WX CBOMCTB, IIO/yueHHe, cobOupaHue,
pacrio3HaBaHWe M H3y4yeHHe CBOMCTB BOZOpOZa (ropeHue), B3auMOJeliCTBHe
BoZiopozia ¢ okcuzoMm Meau(Il) (BO3MOXKHO MCIIO/b30BaHUe BUleOMaTepuasioB),
HabOmofeHre 00pa3ljoB BeIeCTB KOJWYECTBOM 1 MOJib, HCC/IeflOBaHNe
ocobeHHOCTeM pacTBOpeHUs] BeL[eCTB C Ppa3/IMyHOM  PacTBOPHUMOCTHIO,
TIPUTOTOBJIEHNE PACTBOPOB C OIpefie/IeHHOM MacCOBOM [Jj0J/lel paCTBOPEHHOIO
BellleCTBa, B3aUMO/IEUCTBHE BOJbI C MeTa/ulaMM (HaTpueM U KaJlbLieM)
(BO3MOXKHO MCII0/Ib30BaHWe BUJjeOMaTepuaioB), OIpe/e/ieHne pPacTBOPOB
KUC/IOT W IeJIoUeii C TOMOIIbI0 WHUKAaTOPOB, WCC/IeoBaHHe 00pa3lioB
HEOPraHWYeCKUX BeIeCTB Ppa3/IMUHbIX KJaCcCOB, HaOmo/eHne W3MeHeHUs
OKpPAaCKM WH/JWKAaTOpPOB B pacTBOpax KWUCJIOT U 1le/ouell, Hu3ydyeHHe
B3auMozencTBus okcuga meau(ll) ¢ pacTBopoM cepHOM KUC/IOThI, KUCIOT C
MeTaJljlaMH, peakLiid HelTpaiu3alyy, MojlyueHrue HepacTBOPUMBIX OCHOBAHUM,
BbITECHEHMe OJHOT0 MeTa/yla JpPYyrdM U3 pacTBopa COJIM, pelleHue
9KCIepUMEHTAbHbIX 3a/au 10 TeMe «Ba)kHelile KIacChl HeOPraHUYeCKHUxX

coeIMHEeHU»

[Tepuoanueckuii 3akoH U [Tepuoanueckasi cucTeMa XUMUYECKHX 3/IeMEHTOB
O.N. Menpeneesa. CTpoeHue aTOMOB. XrMHYecKasi CBI3b. OKUC/IUTEIbHO-

BOCCTAHOBUTEJ/IbHbIE DedKIIUH

[TepBble MOMBITKM KJAacCU(UKALMM XUMHUYECKUX 37emMeHTOB. [loHsaTue o
rpynmax CXOJHBbIX 3/IeMEeHTOB (Il[e/IOUHble W IIje/I0YHO3eMe/IbHbie MeTasllbl,
rajioreHbl, WHEpPTHbIE Ta3bl). OJIeMEHTbI, KOTOpble 00pa3yrT amdoTepHbIe

OKCHABI U TUAPOKCHUbI

[Teprognueckuii 3aKoH. [Teproanueckas cucrtema XUMAYeCKUX 31emeHToB [1.1.
MeHpeneesa. KopotkonepuogHas 51 JJIMHHOIIepUOAHAS hopMbI
[Tepyoanueckold cuUCTeMbI XUMUUeCKUX 3yieMeHTOB [JI.MI. MeH[eneeBa.
[Tepyozabl u rpymnnbl. PU3NUECKUM CMBIC MOPSJKOBOIO HOMepa, HOMEpOB

rnepruoaad v rpyrirbl 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. XapakTepyuCTHKa XUMHUUYECKOTO

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

3aKOHOMEpHOCTU W3MEeHeHUsl pajuyca aTOMOB XUMHUUECKUX 3SJIEMEeHTOB,
MeTa//IMYeCKUX W HeMeTa//IMueCKUX CBOMCTB MO TpylnamM M TepyuojiaM.
3Hauenue [lepuoanueckoro 3akoHa u [leproguyeckoit CUCTeMbl XMMHUYECKHUX
3/IeMEeHTOB [IJi1 pa3BUTHSI HayKu U mpakTuUkU. .M. MeHeneeB — y4éHbId U
TPaKJaHUH

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

BJ'IEKTPOOTPI/IL[aTeJ'IbHOCTb XUMHUECKUX 3/IeMeHTOB. IOHHasi CBS3b

3.6

3.7

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

OKHC/IeHMS U BocCcTaHOBAeHUs1. OKHUCIUTENN U BOCCTAaHOBUTE/IU

XVMUYeCKUM HSKCTIepUMeHT: u3ydeHHWe 00pa3liOB BeIeCTB MeTaljioB M
HEeMeTa/lJIOB, B3aMMOJEWCTBUe THJPOKCHJA LIMHKA C PAcTBOPAaMU KHUCIOT U
1esioueid, pOBeZieHUe OMbITOB, WIIHOCTPUPYIOLMX MPUMepPbl OKUC/IUTENbHO-

BOCCTAHOBHTE/IbHBIX peaK]_IHI‘;I (ropeHHe, peaKLir pa3/I0KeHHs, COE'E[I/IHEHI/IH)

9 KITACC

Kog

1.1

1.2

1.3

[TpoBepsieMblii 371IeMEHT COZeP)KaHUs

BemecTBo 1 xvMuyeckas peakuusi. [loBropeHue

[Tepuoanueckuii 3akoH. [leproiuueckast cucTeMa XuMHAUYeCKUx 3aemeHToB [1.1.
MengeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHWH CBOWCTB
XMMUUYECKHUX 3JIEMEHTOB TEePBbIX TPEX TMEPUOJOB, Ka/lus, KaabLUs U MX
COeIMHEHUM B COOTBETCTBUM C TMOJIOKeHHWeM >jieMeHTOB B [lepuoanueckoi

CUCTEME U CTDOEHUEM UX dTOMOB

CrpoeHue BelllecTBa: BHUJbl XUMUYECKOW CBSI3U. TUIMbI KPUCTa/UTUUECKUX
pelléTOK, 3aBUCUMOCTh CBOMCTB BellleCTBa OT TWIA KPUCTA/VIMUECKOU PelléTKH
Y BUJIa XUMUYeCKOU cBsi3u. Kiaccudukaiysi 1 HOMeHK/IaTypa HeopraHu4eCcKUx
BelllecTB (Me)XJyHapo/AHasi U TpUBHa/bHasl). XMMHUUYeCKWe CBOMCTBA BeIeCTB,
OTHOCSIIIUXCSL K  pas/IMUHbIM  KjlaccaM HeOpraHWueCcKWX  COeJUHEHHH,

reHeTHYeCKas CBsI3b HeOpraHM4YeCKUX BeleCTB
Knaccugukanys XxuMryeckux peakLivii M0 pa3/IMYHbIM NPU3HaKaM (110 YMC1y U

COCTaBy YyuyacCTBYIOLIMX B peakLM{ BeleCcTB, MO TeloBOMY 3(QQeKTy, Io

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




1.4

110 y4aCTHro KaTaJ'II/I3aTOpa). OJK30- WU SHAOTEPMHUYECKHEe  pedKLHH,

TepMOXHUMHUUECKHE YPaBHEHMUH. ITonHsTue o CKOpPOCTH XUMHUECKOU peakin

[MTonsiTie 06 0OpaTUMBIX ¥ HEOOPAaTUMBIX XMMHUYeCKHX peakuusix. [IoHsTHe o
TOMOTeHHBIX U TeTeporeHHbIX peaklusx. [IoHATHe 0 XMMWUeCKOM paBHOBECHUHU.
@akTOophl, BAMAKIIME Ha CKOPOCTb XMMHYECKOW peaklMd U II0JIOJKeHue

XUMHNYECKOI'0 paBHOBeCHUA

1.5

1.6

1.7

2.1

OKuC/IMTe/IbHO-BOCCTAaHOBUTE/IBHBIE  PeakLivy, 3J1eKTPOHHBIN HanaHc
OKMCJINTeNIbHO-BOCCTAHOBUTEIbHOM ~ peakid.  CocTaB/ieHVe — ypaBHEHUM
OKHC/IUTe/IbHO-BOCCTAHOBUTE/IbHBIX ~ peakliuid C HCI0J/b30BaHWEM MeToza

3/IEKTPOHHOTO OanaHca

Teopusi 371€KTPOUTAYECKON AUCCOLMALIMUA. DNIEeKTPOJIUTBI U HEeJIeKTPOJIUTHIL.
KarunoHbl, aHuoHbl. MeXaHW3M /IMCCOLUAIINY BeIeCTB C Pa3/IMYHbIMUA BUJAMU
XUMUUecKol cBsi3u. CreneHb auccoryarvi. CUIbHbIE M C1a0ble 37IeKTPOJTUTHI.
Peakijuu MOHHOTO OOMeHa. YCJIOBUSI MPOTEKaHWs peakivii MOHHOTO OOMeHa,
MOJIHbIe U COKpallléHHble HOHHbIe ypaBHeHMsI peakiuii. CBoMCTBa KHC/IOT,
OCHOBAaHHUH U COJiel B CBeTe TIpeJCTaBlAeHUM 00 3eKTPOIUTUUECKOU

aucconuanyi. KauectBeHHbIe peakLiMM Ha UOHBI. [ToHsATHe 0 TUIpO/IK3e comei

XVMMHYEeCKU SKCIIepUMEHT: O03HaKOMJIEHHe C MOJe/sIMU KPUCTaLIMueCKUX
pelléTOK HeopraHW4YecKuxX BelleCTB — MeTa/lZIoB U HeMeTaiioB (rpadpura u
asiMasa), C/IOKHBIX BelIecTB (X/IOpyWJa HaTpusi); UCCie[oBaHUe 3aBUCUMOCTH
CKOPOCTM XHWMHYECKOW peaklMd OT BO3ZJEUCTBUS pa3/MUHbIX (PaKTOPOB;
WccieJoBaHUe — 3JIeKTPOTNPOBOJHOCTU  PacTBOPOB  BellleCTB,  Tpoliecca
JUCCOLMALIMM  KWC/IOT, 1esioueli W comedd  (BO3MOXHO HCIIO/b30BaHUe
BU/IEOMaTepUaoB); TPOBeJileHHe OIbITOB, W/IFOCTPUPYIOIIUX TPU3HAKU
MIPOTeKaHWsI peakinii MOHHOTO oOMeHa (0Opa3oBaHUe 0Ca/iKa, BblJe/ieHHe ra3a,
oOpa3oBaHWe BOJbI); OMBITOB, W/TFOCTPUPYIOI[UX TPUMEPbl OKUCIUTETbHO-
BOCCTAHOBUTE/bHBIX peakluii (ropeHue, peaki[iu DPa3/oKeHUs], COeJUHEHUs);
pacrio3HaBaHWe HeOpraHWYeCcKuX BelllecTB C TTOMOIIbI0 KaueCTBeHHBIX peakLyi

Ha WMOHBI; pelieHre SKCIIePUMEHTA/IbHBIX 3da4
Hewmetannel 1 ux coearHeHUA

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

ConsaHas KHWC/I0Ta, XUMHWUYeCKHue CBOﬁCTBa, moj1iyueHue, rppuMeHeHuHe. ,HEI‘/JICTBI/IE




2.2

XJIOpa ¥ XJIOPOBOZOPO/A Ha OpraHu3M uejioBeKa. BakHeillve XJIOpUZBI U KX
HaxXOX/eHue B [IpUpoze

OO6miasi xapakrepucTvika 37eMeHTOB VIA-rpymmbl. OcoGeHHOCTH CTpOeHuUst
aTOMOB, XapakTepHble CTelleHH OKWcaeHUsl. CTpoeHWe U (pU3nuecKue CBOMCTBA
MPOCTBIX BeIeCTB — KUCJIOpOJa M Cepbl. AJIJIOTPONHbIE MOAU(DUKALIN
KHCI0OpPOZia Y cepbl. XUMHUUecKue cBOMCTBa cepbl. CepoBOZOpPOJ, CTPOeHUe,
¢usnyeckue W xumHueckue cBoicTBa. OKCHbl Cepbl KakK IIpefCcTaBUTeNN
KHUCIOTHBIX OKCHZI0B. CepHas KMC/IOTa, (pU3nueckue M XMMHUYeCKHe CBOMCTBA
(obmme Kak mpejcTaBUTeNs Kjacca KUCIOT U crieruduveckue). XuMuueckuie
peakijiy, Jiekalljie B OCHOBe IPOMBIIIJIEHHOTO crocoba MosiyueHus CepHOU
KUCIOTHL. [IprMmeHeHve. Comu CcepHOM KHUC/IOTBI, KaueCTBEHHAs peakLusl Ha
cynbdar-uoH. HaxoxzeHue cepbl U eé coeJuHeHWI B NpUpoJe. XHUMHUUECKoe
3arpsi3HeHue OKpY)Karollel cpefibl COeJMHEHUSIMU Cepbl (KUC/IOTHBIE [IOXKIY,

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

2.3

OO1ast xapakTepucThKa 31eMeHTOB VA-rpymmbel. Oco0eHHOCTH CTpPOeHHst
aTOMOB, XapaKTepHble CTelleHW OKUC/IeHHs. A30T, pacripoCTpaHeHre B TIpUpoJe,
¢du3nueckre U XxuMUUeckue cBoiicTBa. KpyroBopot a3ora B rpupoge. AMMMaAK,
ero (u3nueckre U XUMUUYECKHe CBOMCTBa, ToJyuyeHHe U TipuMmeHeHue. Coau
aMMOHHUs, uX (U3UUecKMe U XUMHUUeCKWe CBOWCTBA, IIPUMeEHEeHHe.
KauecTBeHHasi peakijusi HAa UOHbI aMMOHUS. A30THas KUCJ/I0Ta, €€ ToyuyeHue,
¢dbusnyeckue W XWMHUYeCcKWe CBoWMcTBa (00IIMe Kak TMpe/CTaBUTeNs Kjacca
KUCIOT U criety@uueckue). Vcrnosb30BaHME HUTPATOB U COJIEM aMMOHUSI B
KauecTBe MHUHEPAJBHBIX yJ00peHri. XUMHUUeCKoe 3arpsi3HeHre OKpY)Karolei
Cpeibl COeJUHEeHUSIMU a30Ta (KHUC/IOTHbIe JA0XKAH, 3arpsi3HeHre BO3/yXa, IOYBhI

1 BOZJOEMOB)

24

docgop, auoTponHble MoAU(UKaLMKU ¢ocdopa, PUMUecKue U XUMUYeCKHUe
cBoiictBa. Okcupy docdopa(V) u docdhopHas kucnora, ¢usuueckue u
XMMHUUeCKHe CBOMCTBa, mojaydyeHue. Vcrnonb3oBaHue ¢ocdaTtoB B KauecTBe

MUHepa/bHbIX YA00peHui

2.5

O6miasi xapakrepuctvika 31eMeHTOB [VA-rpymmbl. OcoGeHHOCTH CTpOeHust
aTOMOB, XapaKTepHble CTelleHd OKUC/IeHUs.  YT/epofi, a/uIOTPOIIHbIe
MogubUKalMK, pacrpocTpaHeHue B Mpupoje, (r3nuyeckMe M XUMHUYeCKHe
cBoiictBa. Azicopbuusi. KpyroBopot yrieposa B npupofie. OKcuzbl yriaepoja,
ux (r3nuyeckue M XMMHUYeCKHe CBOMCTBA, JeWCTBHE Ha >KUBble OpPraHW3MBbl,

rnojydueHve v rpuMeHeHue. DKOJIOTUUecKue HpO6J’IEMbI, CBfI3dHHBIEe C OKCHUAOM




yrnepoga(IV); rumoresa ri00asbHOTO TIOTENJIEHUS] K/IMMAaTa; TapHUKOBBIN
3¢dekT. YronbHas KUC/IOTa U €€ conu, Ux (¢u3dUeckue U XUMUYeCcKue
CBOKMCTBa, TIOlyueHWe U MpHMeHeHHe. KauecTBeHHas peakidsi Ha KapOOHaT-
HoHbI. Vicrosb30BaHWe KapOOHATOB B OBITY, MeAWIIMHE, MPOMBIIIJIEHHOCTH U

Ce/ILCKOM X035iCTBe

2.6

2.7

[TepBoHauasibHbIE TIOHATUSI 00 OpPraHUYeCKMX BeIleCTBaX KaK O COeJUHEeHHsIX
yrinepoga (MeTaH, 3TaH, 3TWIeH, alleTW/eH, S5TaHO/, TJIMLIEPUH, YKCYCHast
KucnoTta). MIx cocrtaB U XUMUYecKoe cTpoeHue. [ToHsaTHe 0 OHONIOrHYeCcKH
B@XHBIX BeI[eCTBAaX: )XMpaX, Oe/lKax, yrieBojax — W WX POJU B >KU3HHU
yesioBeKa. MaTepuasbHOe €QWUHCTBO OpraHMUeCKMX W HeopraHuuecKux

coeZIMHEeHUM

Kpemuuii, ero d¢usnueckue U XUMHUUECKWe CBOWCTBA, TMOAyYeHUe U
npuMeHeHre. CoeVHeHUs KpeMHUsI B Tipupoje. OOiue npezacTaBieHuss 00
okcuge kpemHusA(IV) 1 kpeMHueBou kuciote. CUIMKAThI, KX UCMOJ/Ib30BaHUE B
ObITY, MeJUIMHe, TTPOMBIIIJIEHHOCTU. Ba)kHelIlre 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 SKCIIepUMeHT: HW3ydeHHe 00pasljOB HeopraHWYeCKWUX BeIlecTB,
CBOMCTB COJISTHOW KHUCJ/IOTBI; TIPOBe/leHre KaueCTBEHHBIX peakLMi Ha XJI0pU/-
WOHbI W HaO/o/ieHre TIPU3HAKOB WX TIPOTEKAHUS; OIbITHI, OTPaKarolue
(u3myeckre U XMMUUeCKHe CBOMCTBA rajIoTeHOB U WX COeJUHeHUN (BO3MOXKHO
WCTIOIb30BaHHE BH/IeOMAaTepraioB); O3HAaKOMJIeHHe C o0pa3iiaMyd XJIOPH/IOB
(rajloreHUIOB); O3HAaKOMJIeHHWe C o0pa3laMu cepbl U €& COoeJUHEeHUSIMU
(BO3MOXKHO ~ WCIIO/Ib30BaHWe BH/leOMaTepHasioB); HaO/oJeHre Tpolecca
oOyrnuBaHUsi caxapa ToJ [efiCTBHeM KOHI[eHTPHPOBAHHOW CEPHON KUC/IOTHI;
M3ydyeHUe XUMUUeCKUX CBOWCTB pa3baB/ieHHOW CepHOM KHC/IOThI, TPOBeZeHMe
KaueCTBeHHOW peaklUM Ha Cynb(ar-uoH U HaO/moJeHWe TIpU3HaKa eé
MpPOTeKaHus; 03HaKOMJIeHHe C (PU3MUeCcKUMU CBOMCTBAMU a30Ta, ocdopa U ux
coefiiHeHWM (BO3MOXKHO HCIIONb30BaHHE BHeOMaTepyanoB), obpa3iamu
a30THBIX U (ochOpHBIX yA0OpeHuid; Tlo/yueHre, cobrpaHue, paclio3HaBaHUe U
M3ydyeHUe CBOMCTB amMMMaka; IpPOBeJileHHe KaueCTBEHHBbIX peaki[uii Ha WOH
aMMOHUsI U  (ocdaT-WuoOH W HU3yueHUWe TIPU3HAKOB UX TPOTeKaHWUs,
B3aMMO/IEUCTBYE KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTBHI C MeJbH0 (BO3MOXXHO
WCII0/Ib30BaHMe BH/leOMAaTepUaoB); HW3y4yeHHe MoJeslell KpPUCTa/IMUueCKUX
peliéToK anmasa, rpaduTa, ¢y/epeHa; O3HAaKOMJIeHHME C TIPOLeCCOM

azficopOLMM PacTBOPEHHBIX BeIeCTB aKTMBHMPOBAHHBIM YIJIEM W YCTPOHCTBOM




MPOTHUBOTra3a; TojaydyeHUe, coOWpaHUe, paclio3HaBaHWe U U3ydyeHHe CBOWMCTB
YIJIEKUCIOTO Ta3a; IpOBeJieHWe KaueCTBEHHBIX peakIMii Ha KapOoHaT- u
CU/IMKaT-UOHbl YW H3yueHWe TIPU3HAKOB WX TIPOTEeKaHHWs; O3HAKOMJIeHHe C
MIPOAYKI[MEH CUIMKATHOM TPOMBIIIJIEHHOCTH; pellleHre 3KCIIePUMEHTATbHBIX

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

MeTa/nsl ¥ UxX COeMMHEHUA

3.1

OO0111ast XapaKTepUCTUKAa XMMUYeCKUX IeMEHTOB — METa/UIOB Ha OCHOBAHWU UX
nonoxxenuss B Ilepuopnueckoil cuUCTeMe XUMHYeCKUX 3yeMmeHToB [I.U.
MengeneeBa u ctpoeHust aToMoB. CTpoeHue MeTayioB. MeTarnueckas CBsi3b U
MeTa/UTMuecKasi ~ KpUCTa//IdeckKasi pelléTka. OJJIeKTPOXUMHUUYECKUU  psf

HarpsbKeHHUM MeTaslioB

3.2

3.3

dusnueckre ¥ XUMUUECKHe CBONCTBa MeTa/ioB. OOIie CriocoObl TOMy4eHust
MeTa/uIoB. [TOHATHE 0 KOPPO3UM META//IOB, OCHOBHbBIE CITOCOOBI 3all[UThl KX OT
Koppo3uu. CriiaBbl (CTasib, UyTyH, AHOPaIOMUHKHN, OPOH3a) U WX NPUMeHEeHHe B

6bITy W TIPOMBILIIJIEHHOCTHU

[JenouHble MeTasyTbl: MOMOXKeHUe B I[leprofnueckod CHUCTeMe XUMHUeCKHX
snemeHToB [I.V1. MeHJeneeBa; CTpoeHHe UX aTOMOB; HaxOX/eHHe B IMPUPOJE.
®u3nueckue U XUMUUeCKHe CBOMCTBA (Ha puMepe HaTpus U Kaiusi). OKCUbI U
TUIDOKCU/IbI HaTpusd U Kaiusa. [IpuMeHeHHWe I11[e/IOYHBIX METa/l/IoOB U UX

COoeIMHEeHUI

3.4

[[lenoyHO3emMenbHBIE ~ MeTa//Ibl MarHud W KaJbLWW:  TIOJIO)KEeHWe B
[Teproanueckoi cucteme XumMudeckux seMeHToB [I.V1. MeHeneeBa; cTpoeHue
WX aTOMOB; HaxoxJeHue B mpupoze. dusnueckre U XUMHUUYECKHe CBOMCTBA
MarHusi M Kajibliusi. BakHelllllve coefvHeHUs] KaibLiUsi (OKCH[, THADPOKCHU[,

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

3.5

3.6

AmomuHui: TiosiokeHue B [lepuogyueckod crcTeMe XWMHUUYECKUX 3/IEMEHTOB
O.N. MenpeneeBa; CTpoeHMe aTOMa; HaxXxOXJeHWe B npupofe. Pusnueckue U
XUMHYeCKre CBOMCTBa almoMUHUsI. AM(OTepHble CBOWMCTBA OKCHAA U THAPOKCHA

A/TFOMHWHHA

JKeneso: nonokenue B Ileprosnyeckoii cucreMe XUMUUeCKUX 31eMeHTOB [I.1.
MeHzienieeBa; CTpoeHHWe aTOMa; HaxOXKIeHuWe B mpupoge. Pusnueckue u
XUMHAYeCcKre CBOMCTBa >kene3a. OKCHZbI, TUAPOKCUILI U conmu skese3a(ll) u

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

3.7

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

WX (U3NUeCKUMHU CBOMCTBaMH; H3yuyeHHe pe3y/IbTaTOB KOPPO3UM MeTasl/ioB




(BO3MOJKHO VICII0/Ib30BaHue BH/IeOMAaTepHUasoB), ocobeHHOCTeM
B3aUMOJEUCTBUSL OKCHJA Kajabldd M HaTpusi C BOJOM  (BO3MOXXKHO
HCII0Nb30BaHYe BUleOMaTepUasioB); MCCIel0BaHUE CBOWCTB >KECTKOU BO/bI;
rpoliecca TOpeHUsi Jkele3a B KUCAOpoZe (BO3MOXHO MCIOJIb30BaHUE
BU/|eOMAaTepUasoB); NMPU3HAKOB MPOTEKaHUsl KaueCTBEHHBIX peakLWii Ha HWOHbI
(marHusi, Kanbliys, aalOMUHUS, LUHKa, xene3da(ll) u xenesza(Ill), memu(ID);
HabJ/roZleHre M OTMCcaHye TIPOLIeCCOB OKpAIllMBaHUs T/laMeHd MOHAMH HaTpus,
Kamusi W Ka’blusg ~ (BO3MOXKHO — MCIO/Jb30BaHWE  BUeOMaTepHasioB);
vccieoBaHe aM(OTepHbIX CBOWCTB TMPOKCH/A allOMUHUSI M TUJPOKCH[A
L[MHKQ; pellleHre SKCTieprMeHTa/bHbIX 3a/iau 10 TeMe «BarkHeliivie MeTasibl U

HX COeIMHEeHUs»

XUMus U OKpyrKarolas cpefa

4.1

4.2

HoBble MaTepuasnbl U TexXHOJIOTMM. BelllecTBa M MaTepuasnbl B MOBCeAHEBHOM
JKU3HU uesioBeKa. XUMHUS U 3[0poBbe. be3omacHoe KCIoO/nb30BaHNe BelLeCTB U
XUMUAYeCKUX peakuui B ObITy. [lepBasi MOMOIb MPU XUMHUYECKHUX OXKOTax M

OTpaBJ/IEHUAX

OCHOBBI ~ 5KOJIOTMYECKOM  TpaMOTHOCTH.  XUMHYeCKoe  3arpsi3HeHue
okpyxaroreii cpezbl [TIK. Ponb X¥MUM B pellieHUH KOJIOTHUeCKUX TTPobseMm.
[IpupoaHble WCTOUHUKM YTJIeBOAOPOZAOB (yrojib, TPUPOJHBIA Tra3, He(]Th),

MIPOAYKTHI UX TIepepaboTKU, UX POJib B OBITY 1 TIPOMBIIIJIEHHOCTH

4.3

XUMHUYeCKU# SKCIIePUMEHT: M3yueHre 00pa3ljoB MaTepuasioB (CTEKJIO, CII/IaBbI

MeTaJl/IoB, MOMMepHble MaTepHasbl)



I[TPOBEPAEMBIE HA OI'D ITO XMW TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUSA
OCHOBHO¥ OEPA30BATEJILHOM ITPOT'PAMMBI OCHOBHOI'O OFBIIET'O

OBPA3OBAHUSA

Kog
TIPOBEPSIEMOTO
TpeboBaHMs

ITpoBepsieMble TpeGOBaHKA K IIPeAMETHLIM pe3y/ibTataM 6a30Boro
YPOBHSI OCBOEHMS OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOTO
o61ero obpasoBans Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TI03HABaeMOCTH SIBJIeHWWA TIpPUPOJbl, TIOHUMaHUWe OO0BEeKTUBHOM
3HAUMMOCTH OCHOB XMMUYECKOW HayKM KakK 00/1aCTU COBPEMEHHOTO
eCTeCTBO3HaHUS, KOMITIOHEeHTa O0OLell Ky/JIbTypbl U TIPAaKTUYeCKOM
JlesiTeTbHOCTU  UejioBeKa B YCJIOBUSIX COBPEMEHHOro 001[ecTBa;

MMOHHWMaHHE MeCTa XUMHHU Cpear NPYIrUux €CTeCTBEHHBIX HAYK

1.2

0 HAYYHBIX METOJdX ITI03HAHHKA, B TOM UHC/IE€ SKCIIEPUMEHTA/IbHBIX W
TEOPDETUUECKUX METOAaX MCC/IeNO0BAaHMA BeLEeCTB W HU3Yy4YE€HUsA
XUMHWUYECKHX peaKqu/'I; ymMeHue HCI10/Ib30BATH MoJe/in 4

00BbACHeHUS CTPO€HHUA aTOMOB U MOJIEKYJT

1.3

0 cdepax npodeccroHaTbHON /1eTe/IbHOCTH, CBSI3aHHBIX C XUMUeU U
COBPEMEHHBbIMH TEeXHOJIOTMSIMA, OCHOBAaHHBIMM Ha JOCTWKEHUSIX
XUMUYeCKOW HayKH, 4TO TI03BOJUT OOY4YaroIMMCs paccMaTpyBaTh
XUMUIO Kak cepy cBoeil Oyayiieit mpodeccroHanbHON JesTeTbHOCTA
W C/lelaTh OCO3HAHHBIM BbIOOp XMMHM KakK TMPO(UILHOTO TpeAMeTa

TIpY Mepexo/ie Ha YPOBeHb CpefiHero ob1riero obpa3oBaHuUs

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

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

2.1

Ba)KHEMIIMe XUMHWUEeCKWe TIOHATHS: XWMHWUECKUM 37eMeHT, aToM,
MOJIeKy/a, BelecTBO, MPOCTOe U C/I0’KHOe BellleCTBO, OJHOPOAHAs U
HEeOJHOpOJHasi CMeCh, OTHOCHUTe/bHbIe aTOMHas W MOJIeKY/spHast
Macchbl, KOJMUECTBO BeIeCTBa, MOJb, MOJSIpHas Macca, MOJISPHBIN
00BEM, OKCH/l, KHCJIOTA, OCHOBaHWE, COJb (CpeAHss), XUMHUYecKas
peakiusi, peakLUM COeJUHEHWs, peak[Md pa3JioXKeHUus, peaKL[UuH
3aMelleHrs, peakuu oOMeHa, TeryioBod 3(QeKT peakidu, 3K30- U
9H/I0OTepMUUECKUe peakl[iM, pacTBOpP, MaccoBasi [0Sl XUMHYeCKOro
3/IeMeHTa B COeAMHEHUH, MaccoBasi [0Jisl U MPOLIeHTHasi KOHL|eHTpaLs

BeleCTBa B paCTBOpe, A1p0 aTOMd, BHEKTPOHHBIﬁ (& (0)71 dTOMd, ATOMHasd




opbutanb, pajuyc aTroMa, BaJeHTHOCTb, CTeleHb OKWCJIeHUs,
XUMUYecKasi CBsA3b, 3/IeKTPOOTPHULIATE/ILHOCTD, M10/IIpHas Y HelloJ/IsipHast
KOBaJIeHTHass  CBfI3b, MOHHAas  CBfA3b, MeTa/uldyeckas  CBs3b,
KpUCTa/UIMYecKast pelléTka (aToOMHas, WOHHasg, MeTa/ulnyecKas,
MOJIeKY/ISIpHasi), WOH, KaTHOH, aHWOH, 5/IeKTPOIUT U He3/1eKTPOJIUT,
9/IEKTPOJTUTHYECKAs ~ JMCCOLMAIIMs, PpeakUdd HMOHHOTO  00OMeHa,
OKUC/IUTe/IbHO-BOCCTAHOBUTE/IbHbIE peakLuy, OKUC/IUTe b U
BOCCT@HOBUTE/Ib, OKWUC/IeHWe U  BOCCTAHOBJ/IEHHWE,  3JIeKTPOJIU3,
XUMHUECKOe paBHOBecHe, oOpaTuMble U HeoOpaTHUMble peakLiH,
CKOPOCTb XMMHYeCKOM peakumy, KaTtammsatop, I[IJIK, xoppo3us

MeTaJl/IOB, CI1/IaBbl

2.2

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

COCTaBa, 3aKOH ABOTaipo

2.3

3.1

3.2

Teopuu XUMUU: aTOMHO-MOJIeKY/IsIpHast Teopus, Teopusi

3JIEKTPO/TUTHUYECKOU TUCCOITHALIAN
Bnagenrie ocCHOBaMM XMMUUECKOH TPAMOTHOCTH, BK/TFOUAIOII[EH:

yMeHUe NIpaBU/IbHO UCIO/Ib30BaTh U3yUeHHbIe BelllecTBa U MaTepualibl
(B ToM uucie MUHepasbHble YA0OpeHWs, MeTa/ulbl W CILIaBbl,
NIPOJYKThl T1epepabOTKM TPUPOJHBIX HMCTOYHHUKOB YIJIEBOZOPO/OB
(yrnsi, mpupoAHOTO Tas3a, HeTH) B OBITY, CEJIbCKOM XO35HCTBe, Ha
TIPOM3BO/ICTBE U TIOHUMaHHe 3HaueHUsl )KUPOB, Oe/KOB, YT/IeBOZIOB [iIs
OopraHv3Ma 4YesjiOBeKa; yMeHHe MPOTrHO3WpOBaTh BIMSHHUE BeIeCTB U
XUMHAYECKUX TIPOLIeCCOB Ha OpraHu3M 4YejioBeKa M OKPY’Karollyro
TIPUPO/IHYIO Cpefy

yMeHHe WHTerpupoBaTh XWMHUUYECKHe 3HaHHS CO 3HAHWSIMHU JPYTrHUX

yueOHBIX TIPeZIMETOB

3.3

Ha/In4Ke OTbITa PabOThI C pa3/IMUYHBIMU UCTOUHUKAMU WH(MOPMALIAH TI0
XUMUM (HayyHas M HayuyHO-TIONYyJIipHas JUTepaTypa, CJIOBapy,

CMPaBOYHUKH, UHTEPHET-PeCypChl)

3.4

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

WUCIIOJ/Ib30BaTh eé AJI1 pelieHns yq66HO-H03HaBaTEHBHbIX 3ada4

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

A3blKa XHWMHU [JI1 COCTaBJIEHUSA Q)OPMYJ'I HeOprdHnM4yeCKurx BelleCTB,




7.1

ypaBHEHI/Iﬁ XUMHUYEeCKHX peaKqu/'I; OCHOBaMH XHMHUUECKOM

HoMmeHK1aTypsl (IUPAC u TpuBHaibsHON)

YMeHHe OOBSACHATH CBSI3b TOJIOXKEHWs 3jeMeHTa B Ilepuoamueckoit
CUCTEeMe C YMCJIOBbIMA XapaKTepUCTUKaMU CTPOEHUS] aTOMOB
XVUMUYeCKUX 3/IeMeHTOB (COocTaB M 3apsf  sjpa, oliee YHCIO
3/IeKTPOHOB), pacrpe/ie/ieHueM 37eKTPOHOB TI0 SHepPreTUYecKuM
YPOBHSIM aTOMOB T€PBbIX TPEX NMEePUOZ0B, Kaaus U Ka/lbLIUs
[IpencraBneHre 0 mepUOJUYECKON 3aBUCHUMOCTH CBOMCTB XUMHUECKUX
3/71eMeHTOB (pafilyC aToMa, >3/IeKTPOOTPULIATeNbHOCTh), TMPOCThIX M
CJIOKHBIX BeLeCTB OT I0JI0KeHUs 371eMeHTOB B Ilepuosnueckoint
cucteMe (B MaJbIX NepUOaxX Y IJIaBHBIX MOArPYNNax) U 3/1IeKTPOHHOTO
CTPOEeHMs aToMa

YMeHue KnaccupULMpOBaTh:

XHUMH4YecKue 3/71eMeHThI

7.2

HeopraHWuecKue BelljecTBa

7.3

XUMHNYeCKHe peaKliH

YmeHue orpesensTh:

8.1

8.2

Ba/IEHTHOCTb M CTeII€eHb OKHC/JIeHHA XHMHWYECKHX 3/IEMEHTOB, 3apAaf
HOHa
BU[ XUMHUECKOM CBSI3U W THUII KpPICTEU'IJ'IH‘JECKOﬁ CTDYKTYPHI B

coelMHeHUsAX

8.3
8.4

9.1

9.2

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

YMeHUe xapakTepr30BaTh (r3nuecKrie U XUMHUUYeCKre CBOMCTBA:
MPOCTBIX BelllecTB (KUC/IOPOZ, O30H, BOJOpPOA, TpaduT, anmas,
KpeMHUM, a3oT, (ochop, cepa, X/j0op, HATpui, Ka/ldid, MarHuw,
KaJIbLIUM, aTFOMUHUM, >Keje30)

CJIOKHBIX BeI[eCTB, B TOM UHC/Ie WX BOJHBIX pacTBOPOB (BOJa,
aMMuaK, XJIODOBOJODPOZ, CEepPOBOJOPO/l, OKCHZABbI W THAPOKCHUbI
MeTasuioB I-ITA rpymmn, amtomunusi, meau (11), umuHKa, xenesa (11 u I1I),
okcuapl yriaepoga (II u IV), kpemnus (IV), azora u gocdopa (III u V),
cepsl (IV u VI), cepHucras, cepHasi, a30TUCTas1, a30THas1, hochopHas,

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

9.3

MPOrHO3MpoOBATb n XdpPaKTe€pPHU30BdTb CBOMCTBa BellecTB B




3dBUCHMMOCTH OT HUX COCTaBda M CTpO€HHdA, MPHUMEHEHHE BEIIeCTB B
3dBHUCHMMOCTH OT HX CBOﬁCTB, BO3MOXXHOCTB TIPOTE€KaHHUA XUMHNYECKUX

TIpeBpallieHU B pa3/IMUHbIX YCIOBUSIX

YMeHue COCTaB/IsATh MOJIEKYJ/ISIDHbIE U MOHHBbIE YPaBHEHHsI peakLvid, B

10
TOM UuCIIe:
10.1 peaxiii HOHHOTO 0OMeHa
10.2 OKMCJINTeIbHO-BOCCTAHOBUTE/IbHBIX PeakLui
103 W/UTIOCTPUPYIOILIMX ~ XMMUYeCKHMe CBOMCTBA H3Y4YEHHBIX KJIaCCOB
' (Tpyrin) HeopraHUUYeCKUX Bell[eCTB
10.4 NO/TBeP)KJAOLIUX T'eHeTUUeCKYH0 B3aUMOCBs3b MeX/y HUMU
11 YMeHue BbIUUCATE (MPOBOAUTEL PACUETHI):
11 OTHOCUTEJIbHYIO MOJIEKYJIIPHYI0 U MOJSIPHYKO MacChbl BeLEeCTB,
' MaCCOBYIO [J0JIF0 XUMUUECKOI0 3/IeMeHTa B COeZJUHEeHU
11.2 MacCOBYIO [JOJIIO BellleCTBa B pacTBOpe,
11.3 KOJINYeCTBO BellecTBa U ero Maccy, 06bem ra3os
114 10 ypaBHEHWSIM XUMWUECKHMX peakLUuMid M HaxOAUTb KOJUYeCTBO
' BellecTBa, 00EM 1 MacCy peareHTOB WK NIPOIYKTOB PeaKLuu
12 Bnagenue (3HaHMe OCHOB):
OCHOBHBIMM METO/JJaMU HAayYHOTO TI03HaHUs (Hab/roieHre, u3MepeHue,
121 SKCIIepUMEHT,  MOJe/NVMpOBaHWe) Tpu HW3YyYeHWM BellecTB U
' XUMUUYECKUX SIBJIEHWH; yMeHuWe cdopMynupoBath mpobiemMy u
TNIpeJ/IOXKUTh MYTH e€ pelleHus
129 Oe3omacHOW pabOThl C XUMHUYECKUMU BeL[eCTBAMU, XUMUUYECKOU
' TIOCY/10U 1 TabopaTOpHBIM 000PYAOBaHHEM
nipaBuaMy 6e30macHOro oOpalleHus C BelljeCTBaMu, UCTIOb3yeMbIMHU
B MOBCEHEBHOW >KWU3HH, TMPaBUIAMH TIOBEJIeHHUs B 1[eJIsiX COeperkeHUst
123 310POBbSl M OKpY)KaroLeld TPUPOAHOW CpeZbl; TOHMMaHWe Bpeja
' (omacHOCTH) BO3[EWCTBHSI HAa J>KUBblE OPraHU3Mbl OIpe/e EHHBIX
BEIIIeCTB, CIIOCOOOB YMEHBIIIEHUS] U TIPeJOTBPAIlleHUss WX BPeJHOTrO
BO3/I€MCTBUS
13 Hanuume npakThueCKMX HAaBBIKOB IJIAHMPOBAHUSI U OCYILECTB/IEHUS
C/IeyOLMX XUMUYECKUX IKCIIePUMEHTOB:
131 V3y4yeHHe Y ONMCcaHWe (PU3MYeCKUX CBOMCTB BeLeCTB; O3HAKOMJIEHUE

C CbI/I3I/I‘—IECKI/IMI/I n XUMHNYeCKMU AB/I€HUAMU, OINIBITHI,



WJITFOCTPUPYIOLLKe MPU3HAKU MPOTeKaHUsI XUMUUeCKUX peakLnit

13.2

n3yueHue CriocoOO0B pa3ziesieHust cMeceid

13.3

MoJlyueHre KUCA0po/a U U3yUyeHre ero CBOMCTB; MoJlyueHre BO0poja
Y U3yuyeHue ero CBOMCTB; IOJIyueHUe YIJIEKWC/IOrO rasa u usydeHue

ero CBOMCTB; MOyuyeHre aMMHaKa U U3ydeHue ero CBONCTB

13.4

13.5

13.6

13.7

TIPUTOTOB/IEHWE pAaCTBOPOB C OIpeJenéHHOM MacCOBOW Jonei

pPacTBOPEHHOIO BelljecTBa

TipUMeHeHue WH/MKaTOPOB (y1akmyca, MeTU/IOpaH’Ka U
(deHondTanenHa) s orpejeneHus xapakTepa Cpe/ibl B pacTBOpax

KWCJIOT U 11le/iouen

UCC/eJoBaHWe U OMNMCaHWe CBOWCTB HEOpraHWYeCKUX BelecTB
pa3/MUHbIX K/IaCCOB; U3y4YeHHe B3auMOJENCTBUS KWC/IOT C MeTasulaMy,
OKCH/IaMH MeTaJlJIoB, paCTBOPUMBIMU 1 HEPACTBOPUMBIMUA OCHOBaHUSIMHY,
COJISIMU; TI0JIyUeHre HepaCTBOPUMbBIX OCHOBAaHMM; BbITECHEHUE OJHOTO
MeTaijla APYTMM K3 pacTBOpa COJM; MCC/e[iloBaHHe amM(OTepHbIX

CBOMCTB TMAPOKCHUAOB a/TIOMHUHUA U [TUHKA

pellieHWe 3KCIepUMeHTa/lbHbIX 3aau no TeMaM: «OCHOBHbIE KJIaCChl
HeopraHuYeCcKUX COoeJIMHEeHUMN»; «DNIeKTPOJUTHYeCKas AUCCOLUAIIUsI»;
«BakHeillllvie HeMeTasl/Ibl U UX COeZIMHEHUs»; «BakHelllrie MeTasl/Ibl

" UX CoeIMHEeHHs»

13.8

14

14.1

XUMUYeCKue 9KCIIePUMEHTHI, WITIOCTPUPYIOIL{e  TIPHU3HAKU
NpOTeKaHUsl peakLMii MOHHOTO 0OMeHa; KaueCTBeHHble peakl[Ud Ha
NIPUCYTCTBYIOIe B BOJHBIX PAaCTBOpPAax HOHBI: XJOpUA-, OGpomuf-,
uoau-, cynbgat-, pocdar-, KapboHaT-, CUTMKAT-aHUOHBI, THAPOKCH/I-
VIOHBI, KATUOHBI aMMOHMSI, MarHusi, KajbLiys, allOMUHMYS, Kee3a (2+)

v xesne3a (3+), meau (2+), IMHKa
YmeHue:

TIpe/ICTaB/sITh ~pe3y/ibTaTbl 3KCllepuMeHTa B (opMe BbLIBO/OB,
J0Ka3aTenbCTB, TPaUKOB W Tab/WI] U BBIAB/ISATH SMITUPUUECKHE

3dKOHOMEPHOCTHU

14.2

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

00BSICHATH MPUYMHBI MHOT000PAa3Hsi BEII|eCTB



I[TEPEYEHBb 3JTEMEHTOB COAEPXAHUS, [TIPOBEPSIEMBIX HA OCHOBHOM
I'OCYOAPCTBEHHOM BK3AMEHE I10 XM

Kopg,
1

1.1

TTpoBepsieMbIii 37IEMEHT COZEPKaHus

HepBOHaan'ILHLIe XHUMHUYeCKHe ITOHATUA

YucTeie BeljecTBa U cMecu. CriocoObl pa3/jesieHusi cMeceit

1.2

1.3

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

Xumnueckasi popmyra. BaseHTHOCTE aTOMOB XUMUYeCKUX 3/1eMeHTOB. CTerneHb

OKHCJ/IeHUA

1.4

3aKOH TIOCTOSIHCTBA COCTaBa BEIeCTB. OTHOCUTe/NbHAass aTOMHas Macca.
OTtHocuTe/NbHas MOJIEKYJIAPDHAA MdCCd. MaccoBas A0JId XUMHUUYEeCKOI'o 3/IeMeHTa

B COeJMHEHUHU

1.5

1.6

KommuectBo BelrjectBa. Mosb. MosisipHass Macca. MoisipHblii 00BEM Ta30B.
B3anmocCBsA3b KO/IMUeCTBa, MaCChl M UMCJIa CTPYKTYPHBIX eUHUL] BellleCcTBa
dusnueckue U XUMHYeCKUe sBIeHUs. XUMHUYecKas peaklys U eé TpU3HAaKU.
3aKOH COXpaHeHHs MacChl BelleCTB. XMMUYeCKHWe YpaBHeHHUS

[Tepuoanueckuii 3akoH U Ilepuoguueckas cUCTeMa XWMHUYECKUX 371€MEHTOB

O.W. MenpeneeBa. CTpoeHrie aTOMOB

2.1

[Tepuopnueckuit 3akoH. [leproguyeckass cucteMa XUMUYeCKUx 31eMeHToB /1. 1.
MengeneeBa. [lepuozbl u rpyrnrbl. PU3nMUecKruid CMBIC MOPSAKOBOIO HOMEpa,

HOMEpOB Mepro/ia 1 TPYyMIibl 3/IeMeHTa

2.2

Crtpoenne atromoB. CocraB aTOMHBIX sfep. M3oTonbl. OneKTpoHbl. CTpoeHue
3/IEKTPOHHBIX  000/I0ueK aTOMOB TepBbIX 20 XUMHUECKUX 3/IEMEHTOB

[Tepuoanueckou cucremsl I.11. MeHgeneeBa

2.3

3aKOHOMEpPHOCTH B W3MeHEeHUH CBOWMCTB XMMHUECKHX 3/IeMEHTOB TepPBbIX TPEX
Mepuo/ioB, Kaius, Kajablus (paguyca aTOMOB, 3J/IeKTPOOTPHULIATEeTbHOCTH,
MeTa/VTMUYeCKUX U HeMeTa/VIMUeCKMX CBOMCTB) M MX COeAUHEHWU B
COOTBETCTBUMU C TIOJIO)KEHUeM 3jieMeHTOB B [lepuoauyeckoii cucreMe W

CTPO€HHEM UX aTOMOB

3.1

CTPOEHI/IG BeleCTBa
XymMuyeckKass CBs3b. KoBaneHTHas (HOJ'ISIpHaH 4 HEHOJ'IHpHaH) CBA3b.
BHEKTPOOTPI/IL[aTEIII)HOCTb XUMHNYeCKUX 5JIEMEHTOB. WNoHHas 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 CBSI3U

4.1

4.2

BaxHeilve rmpejicTaBUTeNIM HeOpraHWYecKUX BelecTB. Hemeramnbl U uXx

coeHeHu . MeTannel ¥ UX coeqVHeHud

Knaccudukaiis ¥ HOMeHK/IaTypa HeOpraHW4YecKuX COeJUHEeHMM: OKCHOB
(coneobpas3yroriue: OCHOBHBbIe, KUCJIOTHBIE, amdoTepHbIe) u
HecojieoOpa3yole; OCHOBaHWM (IEJIOUM M HEPACTBOPUMBIE OCHOBAHUSA);
KACTOT (KUC/IOpoAcoepKaie U  0OecKuc/IopojHble, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); CO/el (CpeHUX U KUCIbIX)

duspueckue M XUMHUUYECKHWE CBOMCTBA MPpOCTBIX  BELleCTB-HEMETA/VIOB:

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

4.3

4.4

dusyyeckue W XUMHUYeCKHe CBOMCTBa IMPOCTBIX BeEIIeCTB-META/VIOB: JIMTHUA,
HaTpus, Ka/lhsd, MdalrHWd W KaJlbLidd, a/IFOMUHHSA, >Kejie3d. BJIEKTPOXI/IMI/IIIGCKI/Iﬁ

PSiZL, HarpsDKeHWH MeTasl/loB

du3pueckre 1 XUMHUUECKHe CBOMCTBA BOJOPOAHBIX COE,E[I/IHEHI/Iﬁ HeMeTaJl/IOB:

XJIOPOBOZIOPO/IA, CEPOBOZOPO/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 OKcoB: MetaryioB [A-IITA rpynm, twmHka, mMeau(Il) u

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

XuMHUUeckue CBOWCTBAa OCHOBaHMM M aM(OTepHbIX THAPOKCU/OB (Ha TpuMepe
TUPOKCU/IOB  aIOMUHUS, JKeje3a, IL[WHKA). [losyueHue OCHOBaHUN U
am(OoTepHBIX THAPOKCHU/IOB

OOmye XMMHUYeCKHe CBOWCTBA KHUC/OT: XJIOPOBOJOPOAHOM, CEPOBOZOPOJHOM,
CepHUCTOM, CcepHOM, a30THOMU, (ochopHOM, KpeMHHEeBOM, yronbHoW. Ocobbie
XMMHYeCKWe CBOWCTBA KOHLEHTPUPOBAHHOM CEpPHOM W a30THOM KUCJIOT.
[MonyyeHue KUC/IOT

OO61uMe XMMHUYeCcKre CBOWCTBa cpejHUX cosieil. [TomyueHue comneit

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

YTJIEKHCIIOTO Ta3a B 1aboparopuu

4.11

[TonmyueHne aMMyaka, CEPHOM M a30THOW KHCJIOT B MPOMbILUIeHHOCTH. OOrmue

CITOCOOBI MoJIyueHHd MeTa/1JIOB




4.12

I'eHeTHUeCKas CBs3b MeXXAy K1aCCaMU HEOPraHUYeCKHX COE,E[I/IHEHI/If/i

XuMHUUecKue peakLuum

5.1

Knaccudukarus XuMuueckux peaklyil 10 pa3/MyHbIM MpH3HaKaM: Mo YUCIy U
COCTaBy Y4YaCTBYHOLMX B peakLiMd BeLecTB, MO0 TeryioBoMy 3¢dekrty, Mo

W3MEHEeHHMIO CTelleHel OKUC/IeHHs XMMUYEeCKUX 37IeMEHTOB

5.2

5.3

5.4

5.5

TersioBoit 3(ppeKT XMMUUeCKOM peakiliuM, TePMOXUMUUeCKHe YpaBHeHHs. JK30-

Y SHJOTepMUUYeCKHe peaklvu. TepMOXYMUUECKHe YpaBHeHUs
OKMCIMTe/TbHOBOCCTAHOBUTE/IbHbIE peakluu. OKWC/IWTe/NId U BOCCTAHOBUTEJIH.
[Mporiecckl  OKUC/IEHWST U BOCCTAHOBJIEHWs.  JJeKTPOHHBIA  GanaHC
OKHC/IUTeTbHOBOCCTAHOBUTE/IbHOW PeakLun

Teopusi 371eKTPOIUTHYECKON ArccolMalii. KaTHoHbI, aHMOHBI. DJIeKTPOIUTHI U
He3/1eKTPOoUThL. CHIbHBIE U C/1a0bble 3/1eKTPOUThL. CTerneHb AUCCOLUAI[UU
Peakiiuu MOHHOTO OOMeHa. YC/IOBUsI MPOTEKAHUS peakiii MOHHOTO OoOMeHa,

TIOJIHbIE U COKPAlLléHHbIe MOHHbIE YDaBHEHUsI peakLui

XUMUSA U OKpy»Karolas cpeja

6.1

BemjectBa ¥ Marepuanbl B TIOBCEJJHEBHOM >XM3HM uesioBeKa. be3omacHoe
WCTIO/Ib30BaHME BEIL[eCTB M XUMHUECKHUX peakluid B J1abopaTopuM W OBITY.

[TepBasi MOMOLLb TIPU XMMUUECKUX 0’KOTaX U OTPaBIEHUSIX

6.2

XuMuyeckoe 3arpsi3HeHHe OKpyXKarollel cpefbl  (KUCIOTHbIE  JOXKIH,
3arpsi3HeHre TIOUBbI, BO3[yXa W BOJOEMOB), CMOCOOBI ero TpeJOTBpAIlleHUs
[MpenenbHasi pgomyctumasi KoHueHTpauusi BewlectB (ITJK). Ponbp xumuu B
pellieHMd JKOJIOTMUecKuX mpobseM. YcuieHue TMapHUKOBOTO 3¢deKTa,

pa3pylieHre 030HOBOIro Cj104

6.3

6.4

[TpumeHeHue cepsl, a3oTa, (pocdopa, yrieposa, KpeMHUS U UX COeJUHEHUM B
ObITy, Me/WI[IHe, TIPOMBIIUIEHHOCTH M CeIbCKOM XO3siicTBe. IIprMeHeHue
MeTa/uUIOB U CIUIaBOB (CTajb, UYT'yH, [IOpaJOMUHMNA, OpoH3a) B OBITY U
TIPOMBILIEHHOCTH UX coefuHeHui. [IoHATHE 0 KOPPO3UM MeTal0B, OCHOBHbIE
CIOCOOBI 3aIIUThI UX OT KOPPO3UH

[IpuposiHble MCTOYHWKMU YT€BOJOPOAOB (yrosb, MNPUPOAHBINA ra3, He(Thb),

TIPOAYKTHI UX TIepepaboTku (6eH3WH), UX POJib B OBITY U TTPOMBIIIEHHOCTH

6.5

[lepBoHauabHBIE TIOHATHSI 00 OpraHMUECKWX BeIecTBaX KaK O COeJUHEHHSIX
yryepoja (MeTaH, 3TaH, STU/IeH, aljeTHIeH, 3TaHo, [VIMLepHUH, YKCYCHasi KUC/IOTa).
I[MonsiTvie 0 GHOJIOTMUECKN Ba)KHBIX BEIIeCTBAX: JKUpax, Oerkax, yriaeBofax — U Ux

POJIN B )KMU3HU YE/I0OBEKd




PacuéTnr:

7.1 1o ¢hopMy/saM XMMHUUYECKHUX COoelMHeHUN
7.2 Macchl (MaccoBoOM) Z10/id PaCTBOPEHHOTI'O BellleCTBa B pacTBOpe
7.3 10 XMMUYeCKUM ypaBHEeHUsIM




YUYEBHO-METOINYECKOE OBECITEYHEHVE OFPA3OBATEJIBHOI'O ITPOITECCA
OBA3SATEJIBHBIE YUEBHBIE MATEPUAJIBI [IJIA YYEHUKA

» Xumust: 8-# Kacc: 0a30BbIN ypOBeHb: YueOHUK; 5-e u3aHue, nepepaboranHoe I"'abpuensH
0.C., Ocrpoymos N.I"., Cragkor C.A. AkipioHepHoe o611iecTBO «/3/1aTebCTBO
«IIpocsemenve»

» Xumust: 9-i Kymacc: 6a30BbIH YpOBeHb: yUeOHUK; 5-e U3aHue, mepepaboranHoe I"abpuensH
0.C., OcrpoymoB N.I"., Criagkor C.A. AkipoHepHoe o611ecTBo «/31aTenbCTBO

«IIpocsemenve»

METOANYECKHUE MATEPUAJIBI VT YUUATEJIA

https://myschool.edu.ru/

[MUPPOBBIE OFPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

https://myschool.edu.ru/






