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INIOACHUTEJIBHASA 3AIINCKA

[lporpaMMa MO XUMHU Ha YpPOBHe OCHOBHOTO o0iriero oOpa3oBaHUS
COCTaB/ieHa Ha OCHOBe TpeOOBaHWMM K pe3y/ibTaTaM OCBOEHUSI OCHOBHOM
oOpa3oBaTe/NbHOM  TPOrpaMMbI  OCHOBHOTO  o0ijero  obpa3oBaHus,
nipefctaBiaeHHbIX B @PI'OC OO0, a Takke Ha OCHOBe (ezepasbHON paboueit
MIPOrpaMMbl BOCTIUTAHUSI UM C YYETOM KOHLIETIIMU TperofiaBaHust yueOHOTro
npeagmera «XuMusi» B oOpa3oBaTe/lbHbIX — OpraHusalusx Poccuiickoit
Depepanyu.

[TporpamMma 1Mo XUMHUM AAET Mpe/CTaBleHUe O Liefsx, oOleil cTpaTeruu
o0yueHUsi, BOCIUTAHUSI U Pa3BUTHsI OOYyYalOIIUXCsS CpeACTBaMU y4yeOHOTo
rpeaMeTa,  yCTaHaBIMBaeT  O0si3aTesibHOe  MpeJMETHOe  COZIepP)KaHue,
rpelycCMaTpUBaeT pacripefie/ieHde ero 1o KjaaccaM W CTPYKTYpUpOBaHHe IO
pa3zesnaM M TeMaM TpOrpaMMbl MO0 XWUMUH, OMpejenseT KOIUueCTBeHHble U
KaueCTBeHHbIe XapaKTepPUCTHUKU coJieprKaHus, pPeKOMeH/[yeMY0
MOC/Ie[iIoBaTeIbHOCTh M3YYeHUs] XUMHUU C YUETOM MEXIIpeJMEeTHbIX U
BHYTPUIPEJMETHBIX ~ CBsi3el, JIOTUKM y4yeOHOro Tmpoliecca, BO3PaCTHBIX
ocobeHHOCTell 00yuaroIuxcs, orpejesnseT BO3MOXHOCTH TIpeaMeTa st
peanu3aniuu TpeOOBaHUM K pe3yJ/ibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTe/IbHOU
IporpaMMbl Ha YPOBHe OCHOBHOTO 0011[ero oOpa3oBaHus, a Takke TpeboBaHUIH
K pe3ysibTaTaM OOyYeHUs] XMMUM Ha YpDOBHe Liefield WM3ydeHHUsl TipeaMeTra U
OCHOBHBIX BH/IOB YyueOHO-TIO3HaBaTe/JbHOUW JesTe/TlbHOCTU 00yuaroIierocs o
OCBOEHHIO yueOHOTO CO/IepP>KaHUsl.

3HaHVe XMMHH CJIY>)KUT OCHOBOM [ (JOPMHUPOBAHUSI MHPOBO33pEHUSI
00yuaro11erocs, ero rpe/CTaB/eHUN 0 MaTepHUabHOM eJJMHCTBe MUPA, BaXKHYIO
po/ib UrpatroT ¢hopMrpyeMble XUMUel TpeJCTaB/leHrsl O B3aUMOIpeBpallieHUsIX
SHEPruM U 00 SBOJIIOLIMM BELIeCTB B MPUPOJIE, O MyTsX PeLlieHus rI00anbHbIX
npo6/ieM yCTONUMBOrO PasBUTHsI U€JIOBEUECTBA — ChIPbEBOM, SHEPreTUUeCKoH,
TIUILIEBOU 1 KOJIOTMUeCKOU 6e301acHOCTH, Mpob/ieM 3paBoOXpaHeHusl.

N3yueHune Xumuu:

CMOCOOCTBYeT —peanu3aliid  BO3MOXHOCTeHM [iI1  CAMODa3BUTUS U
dopMUpOBaHUsA Ky/JbTypbl JIMUHOCTH, €€ o0meld #u (yHKIHOHATLHOU
rPaMOTHOCTH;

BHOCHUT BKJ/IaJ] B (hOpMHPOBaHUe MBIIIUIEHUS] U TBOPUECKUX CTIOCOOHOCTEM
00yYarIUXCs, HABLIKOB WX CaMOCTOSITe/IbHON yueOHON JesTeTbHOCTH,
9KCTIepUMEHTalbHbIX W HWCC/Ie[ioBaTe/IbCKUX YMEHUM, HeoOXOAMMBbIX KakK B
MOBCe/IHeBHOM >KU3HU, TaK U B MPO(eCCUOHATBbHON JesiTe/IbHOCTH;

3HaKOMHUT CO Crielju(MKOM HayuHOTO MBIILIJIEHUs], 3aK/aJblBaeT OCHOBBI
L[eJIOCTHOTO B3r/Isila HA €JWHCTBO TMpUPOAbl M uejiOBeKa, SBJSETCS
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUM €CTEeCTBEHHO-HAyUHOW IPaMOTHOCTU
00yUaroIuXCs;

CrocoOCTByeT (pOPMUPOBAHKIO L[EHHOCTHOTO OTHOILIEHUsI K eCTeCTBeHHO-
HayuHbIM 3HaHUSM, K TpUPOJe, K UelOoBeKy, BHOCUT CBOM BKJaj B
9KOJIorUecKoe obpa3oBaHre 00YUarOIUXCS.

JlaHHBbIe HarpaB/ieHUs] B 00YUeHUN XUMHUU 00eCcTieunBaroTCs Crieliuukoi
cofep>KaHusi yueOHOTO TIpeaMeTa, KOTODbIN SIBISIeTCS  TeAaroruuecku
a/IarTUPOBAHHBIM OTpakeHWeM 0a30BOM HayKW XMUMUH Ha OTIpe/ie/IEHHOM Tarie
eé pa3sBUTHUSL.

Kypc XxvMuu Ha ypOBHE OCHOBHOTO 0011lero 00pa30BaHUsi OPUEHTHUPOBaH
Ha OCBOeHHe OOyYarolUMUCS CUCTeMbI TIepBOHAUA/IbHBIX TMOHATUNM XUMUH,



OCHOB HEOpPraHWYeCKOW XMMUU U HEKOTOPBIX OT/Ae/IbHbIX 3HAUWMbIX MOHSITHUN
OpraHUYeCcKOW XHMUH.

CTpyKTypa Ccofiep>KaHusi MPOrpaMMbl TI0 XMMUK C()OPMUPOBaHa Ha OCHOBE
CUCTEeMHOr0 MoAxoa K eé uzyueHuto. CoziepykaHue CKIaibIBaeTCsl U3 CUCTEMBbI
MOHATUA O XUMUYECKOM 3jieMeHTe M BeIljeCTBé U CHUCTeMbl TOHSITHU O
XUMHUeCcKor peakimyn. ObGe 3TH CHUCTeMbI CTPYKTYPHO OpPraHH30BaHBI I10
MPUHLIUMY TOC/Ie[0BaTe/TbHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TeOpPeTUYeCKUX
rpe/iCTaB/IeHUM Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKY/ISIPHOTO YUeHUsI KaK OCHOBBI BCET'O eCTeCTBO3HAHUS;

— Ilepuoguueckoro 3akoHa [I. M. MeHjesieeBa KaK OCHOBHOI'O 3aKOHa
XUMUH;

— y4eHUs1 O CTPOEHUU aTOMa U XUMUYEeCKOM CBSI3U;

— TIpeficTaB/ieHU 00 3/IeKTPOTMTUUECKOM JMCCOI[MAI[MU BEIeCTB B
pacTBOpax.

TeopeTnueckre 3HaHUSI pAacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPUUECKU
MOYUeHHbIX U OCMBIC/IEHHBIX (DaKTOB, Pa3BUBAIOTCA IOC/TE€[0BATEbHO OT
OJHOTO ypPOBHS K [DYrOMY, BBIMOMHAS (QYHKIUA OOBSICHEHUS U
MPOTHO3UPOBAHUsI CBOWCTB, CTPOEHUS U BO3MOXXHOCTEM MPAKTAUYECKOTO
MPUMeHeHUSs U TI0TyUeHUsI U3y4yaeMbIX BeleCTB.

OcBoeHre TpOrpaMMbl TI0 XUMHUU CHOCOOCTBYeT (HOPMUPOBAHMIO
Mpe/iCTaB/IeHUs] O XUMHUUECKOW COCTaBJSIIOIIEM HAayYHOM KapTWUHBI MHpa B
JIOTHKe eé CUCTEeMHOU NMPUPO/bI, LIEHHOCTHOTO OTHOILLIEHUSI K HAYUHOMY 3HaHUIO
Y MeTO/iaM IMO3HaHUs B HayKe. M3yueHrWe XUMUH MPOUCXOAUT C TIPUBJIeUEHHUEM
3HaHUN W3 paHee H3YUYeHHBIX YueOHbIX TipeaMeToB: «OKPYKaroIuii MHD»,
«buomnorug. 5—7 Knaccbl» U «PU3MKa. 7 K/1acc».

[Ipy wu3yyeHMM XWUMHUU [POUCXOAUT (POPMUPOBAHWE 3HAHWUU OCHOB
XUMHUECKOH HaykKM Kak o00jacT  COBPEMEHHOTO  ecTeCTBO3HaHUS,
MpPaKTUYeCKON [IeATe/IbHOCTU ue/ioBeKa M KaK OJHOTO W3 KOMIIOHEHTOB
MHDPOBOM Ky/JbTYphl. 3aZiaua y4ueOHOrO TpeiiMeTa COCTOUT B (DOPMHpPOBaHUM
CUCTEeMbl XMMHWUYECKHUX 3HAHUU — Ba)KHEUIUX (PaKTOB, MOHSITHW, 3aKOHOB U
TEOPETUUECKUX TIOJIOKeHUH, [OCTYITHBIX 000O0II[eHN MHPOBO33PEeHUeCKOT0
XapakTepa, si3blka HayKH, B TIPUOOII[eHUM K HayUHbIM METOZIaM TI03HaHUS MPH
M3yUeHUM BelleCTB U XUMUYECKUX peakldid, B ()OpPMUPOBAaHWH U Pa3BUTUU
MO3HaBaTe/bHLIX YMEHWMM U WX TMpPUMEHEeHWH B YyueOHO-1T03HaBaTenbHOW U
yueOHO-HCCIe/JOBaTe/TbCKON  [IesiTeTbHOCTH, OCBOEHHW TpaBUI 0e301acHOro
oOpalljeHus C Bell[eCTBaMH B TIOBCEJHEBHOM JKU3HHU.

[Mlpy w3yyeHMM XWMHWU Ha YPOBHEe OCHOBHOTO 00iiero o6pa3oBaHUs
Ba)KHOe 3HaueHHe MpHoOpe/y Takue 1ie/d, Kak:

— (opMHpOBaHUE WHTE/IEKTyaTbHO Pa3BUTOM JIMUHOCTHA, TOTOBOM K
caMo00pa30oBaHUI0, COTPYAHUUYECTBY, CAMOCTOSATETbHOMY TIPUHSITUIO PellleHuH,
CriocoOHOM a/IanTUPOBATHLCS K OBICTPO MEHSFOIIIMMCSI YCIIOBHSIM JKU3HH;

— HampaB/eHHOCTb 0O0yueHHsT Ha CHCTeMaTU4YecKoe IMpHOOITeHne
00yuaroImxcs K CaMOCTOSTe/TbHOM TT03HABaTe/ILHOM [1eITeTbHOCTH, HayUHBIM
MeTO/]aM TI03HaHUs], (OPMHUPYIOIIMM MOTHBAI[UIO U Pa3BUTHE CIIOCOOHOCTEM K
XUMUH;

— obecrieyeHue yCJIOBUM, CTI0COOCTBYOIITMX TIPUOOpEeTEHHTO
00OyuaroI[UMHUCS  OfbITa  pa3HOOOpa3sHOW  [IeATeNbHOCTH, TIO3HAHUS W
CaMOII03HaHMSI, K/IHOUEBBbIX HAaBBIKOB (K/IHOUEBBIX KOMIIETEHIIMM), HMMEHOIIUX
YHUBepCa/IbHOe 3HaueHue [/is1 Pa3/IMYHbIX BUZOB JesITeTbHOCTH;

— dopmupoBanue o00Ied GYHKI[MOHAJIBHOWM W eCTeCTBeHHO-HayUHOU
IPaMOTHOCTH, B TOM UHCJe YMEHWM OObSICHATb U OLIEHWBATh SIBJIEHUS



OKDY’KArOIL|ero MUPa, MCIIO/b3Ysl 3HAHHUS U OIBIT, TOJTyUeHHbIE TIPH M3yYeHHH
XVMHH, TIPUMEHATH WX TPU PeIleHn! HpO6J‘[EM B TIOBCEIHEBHOW >XU3HU U
TPY/IOBOM [leITe/IbHOCTH;

— ¢opMupoBaHue Yy O0O0yuaroluXxcsd TyMaHUCTAYECKHUX OTHOIIEHWH,
MMOHWMAaHUs 1[€HHOCTH XWUMHWUECKUX 3HAaHWM [7I1 BBIPAOOTKH 3KOJIOTHUYECKH
11e71eC000pa3HOr0 MOBe/leHUss B OBbITY U TPY[OBOH [€ATe/bHOCTH B LEJISAX
COXpaHeHUsI CBOET0 3/J0POBbsI U OKPY»Katolliei MpUPOIHOM Cpe/ibl;

— pa3BUTHE MOTHBAI[UM K 00yueHHIO, CITOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCTIMTAaHUIO Ha OCHOBe YCBOEHHs OOIIjeuesioBeueCcKUX I[eHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpYy Tipoduisi ©  HarmpaBIeHHOCTH
Ja/ibHeuIero ooyyeHusl.

OO11jee 4YNMCIO YacoB, OTBEAEHHBIX i W3YUeHWS XMMHUM Ha YPOBHE
OCHOBHOTO 0011]ero o6pa3oBanus, cocTaBsieT 136 yacoB: B 8 kyacce — 68 yacoB
(2 yaca B Hezlent0), B 9 Kimacce — 68 uacoB (2 yaca B Hele/o).



COJEPXAHUE OBYUEHUSA

8 KI/IACC

IlepBoHauaibHbIE XUMUYECKHE TIOHATUA

[Tpenmet xvmuun. Posib XMMHH B JKM3HU UeioBeKa. XMMHUS B CUCTEMe HayK.
Tena n BemjecTBa. PuU3NUeCKHe CBOMCTBA BelleCTB. ArperatHoe COCTOSIHUE
BeljecTB. [IoHsATHe 0 MeTOZax MO3HaHWs B XUMHUH. YHCThIE BelllecTBa U CMECH.
CriocobbI pa3zenieHust CMeCei.

ATOMBI M MOJEKy/bl. XUMHUUeCKHe 37emMeHTbl. CHUMBOJIBI XWUMHUECKUX
371eMeHTOB. [IpocThlie U C/10)KHBIe BelllecTBa. ATOMHO-MOJIEKYJ/ISIDHOE YUYeHHe.

Xumunueckass (opmysia. BajeHTHOCTE aTOMOB XMUMWYECKHX 371€MEHTOB.
3aKOH TIOCTOSHCTBA CoOcCTaBa BeljecTB. OTHOCHUTe/bHas aTOMHas Macca.
OTHOCHTe/IbHAsA MOJIeKYJ/IsIpHast Macca. MaccoBas [0/ XMMHAYEeCKOI 0 3/1IeMeHTa
B COeZIUHEHUH.

KomuectBo  BemjectBa. Mone. MonsipHas Macca.  B3anmocBs3b
KOJIMYeCTBa, MACChl M YMC/Ia CTPYKTYPHBIX e[UHHL| BeiljectBa. PacuéTel mo
(dopMynaMm XUMHUUECKUX COeZJMHEHUM.

dusrueckie W XUMHUECKHE SIB/IeHHs. XUMHUYecKass peakiusi U eé
MpPU3HAaKU. 3aKOH COXPaHEeHWs] MacChl Bel[eCTB. XHWMHUeCKHe YypaBHEHMS.
Krnaccuukauys XummuyecKrx peakijui (CoeJuHEHMs], Pa3/ioKeHus1, 3aMelLleHus,
obMeHa).

XumuuecKuii 3KcnepumeHm:

3HAKOMCTBO C XMMHUYeCKOU MOCy/joi, mpaBuwiaMu paboThl B labopaTopuu
¥ mpuémamu oOpalieHust C J1abopaTtopHeIM 00OpYJOBaHMEM, H3yueHHe U
ornvcaHve (U3NYECKUX CBOKMCTB 6[1;a3u013 HEOpraHWYeCcKHX BelleCTB,
HabsmozieHre ¢y3nyeckux (TUiaB/eHWe BOCKa, TasiHUe Jb/la, PACTUpaHue caxapa
B CTyIKe, KMIIEHHWEe W KOHJeHCalUs BOJbI) U XMMHUUECKUX (rOpeHue CBeuH,
MpOKa/MBaHWe Me/JHOM MPOBOIOKM, B3aUMO/EHCTBUE Mesa C KHC/IOTOH)
SIBJIeHUH, HAO/MIOZieHHe U OMUCaHWe TPU3HAKOB TIPOTEKAHUS XUMHUUYECKHMX
peakiuit (pa3nokeHne caxapa, B3aMMOJEHCTBHE CEPHOM KHUC/IOTBI C X/IOPHAOM
Oapust, pasnoxenue rugpokcuza meau (II) mpu HarpeBaHUM, B3aUMO/EMCTBHE
esie3a ¢ pactBopoM coiu Meau (11), n3yueHue crioco60B pa3jesneHus: CMecei: ¢
MOMOILI0 ~ MarHura,  (UIbTPOBaHWe,  BbIllapUBaHWe,  JUCTHJUISLMS,
xpomarorpadus, MpoBeJeHNe OUYMCTKU TIOBAPEHHOM COJiM, HabO/rofieHre u
OMMCaHWe pe3yJIbTaTOB [IPOBEJEHUs] OIMbITa, WIIOCTPUPYIOLLErO 3aKOH
COXpaHeHMs MaccChl, CO3/jlaHre MoJiesied MOJIeKyJ (I1apOCTeP;KHEBbIX).

Ba)xHeu1iue npejcTaBuTe/ I HEOPraHMUYECKUX BellecTB

Bo3nyx — cmech ra3oB. CocraB Bo3ayxa. Kuciopog — sneMeHT U pocToe
BelllecTBO. HaxoxkzieHne Kuc/iopoja B Mpupoje, (usnueckre U XUMUUECKHUe
cBoiictBa (peakiuu ropeHust). Okcuzpl. ITpuMeHenue kucaopoga. CriocoOb
ToJTyueHUst KUC/IOpozia B jabopaTopuyd W TIPOMBIIIEHHOCTH. Kpyrosopor
KUC/I0poga B ripupoge. O30H — a/yIoTpoIiHasi MOAU(pUKALIUS KUCI0OpPOo/a.

TennoBor 3(ppeKT XMMHUUYECKOM peaklMy, TePMOXMMUUYECKUe YpaBHEHUs,
5K30- U SHJO0TEepMHUUeCKHe peaklyy. TOMMBO: Yrojb U MeTaH. 3arpsisHeHue
BO3/lyXa, yCUJIeHWe MapHUKOBOrO 3(pQeKTa, pa3pylleHre 030HOBOIO CJIOS.

Bogopon — snemeHT u mpocroe BellecTBo. HaxoxzpeHwe Bojopoza B
npupojie, (u3nueckue U XUMUUYECKHe CBOMCTBA, MpUMeHeHHWe, CIoCOObI
rojiyyeHus. KUC/I0TBI U COJIN.

MornsipHbiii 00bEM Ta30B. PacuéThbl M0 XUMHUUECKUM YPaBHEHUSIM.

dusrueckre CBOMCTBA BOAbL. Boma kak pactBoputenb. PacTBophI.
HacepieHHble 1 HeHachIIIleHHbIe pacTBOPbl. PacTBOPUMOCTH BellleCTB B BOJE.



MaccoBasi [fons BewljecTBa B pacTBope. XHWMHUYECKHME CBOMCTBA BOJBI.
OcHoBaHus. Posib pacTBOpPOB B IpHpOZie U B JKU3HU yesoBeKa. Kpyrosopor
BO/IbI B TIpPHpPO/ie. 3arpsis3HeHre MPUPOJHbIX BoJ. OXpaHa U 0UMCTKA NPUPOAHBIX
BOJ,.

Krnaccugukaius Heoprannueckux coefgruHeHnid. Okcuzpl. Kinaccudukanys
OKCHJIOB: coseobpa3ymoiue (OCHOBHbIE, KHUCJIOTHble, aMmdoTepHbie) U
Hecosneobpa3ymoiue. HomeHknaTtypa okcujoB. Pusnueckve U XUMHAYeCKHe
cBoMCTBa OKCUZOB. [TonyueHre OKCH/OB.

OcHoBanusl. Knaccudukanusi OCHOBaHWW: WIENOYM U HepacTBOPUMBbIE
ocHoBaHus. HoMmeHKnaTypa ocHOBaHMM. PU3nMUecKre U XUMUUECKHe CBOMCTBa
ocHOBaHUU. [TomyueHrne 0CHOBaHUM.

Kucnotel. Knaccudukanys kucior. HomeHknarypa KucioTr. @usnueckye
Y XMMHYeCKWe CBOMCTBa KUCIOT. Psp akrnBHOcTH MeTta/uioB H. H. Bekerosa.
[TonyyeHue KUCIIOT.

Comu. Howmenknatypa coneut. ®Pu3mueckue U XWMHUYECKWe CBOMCTBa
cosneid. [TosyueHue coseil.

['eHeTHUecKas CBSI3b MEX/Y K/aCCaMy HEOPraHWYeCKUX COeJMHEeHHUH.

XumuuecKuii 3Kcnepumenm:

Ka4yecTBeHHOe OIpeJie/leHNe  COZep)KaHWst KUC/IOpoZa B BO3[yXe,
nosyyeHue, co0upaHWe, pacro3HaBaHWe WM M3y4YeHWe CBOWCTB KUCIOPOAA,
HabO/foZleHe  B3aWMOJIEWICTBUSI  BeIIeCTB C  KUCJIOPOZOM U yCJIOBUS
BO3HUKHOBEHHMSI U TpeKpaljeHusi TropeHusi (Io)kapa), O3HaKOMJIEHHe C
oOpa3llaMyd OKCHU/JIOB U ONKMCAaHHWe WX CBOWCTB, TIOAy4YeHHe, coOupaHUe,
pacrio3HaBaHWe M H3yueHWe CBOWCTB BOJIOpO/ia (ropeHHe), B3aHMMO/IeHCTBUE
BOoZi0pozia ¢ okcuzoM meau (11) (BO3MOXKHO MCIO/Ib30BaHUe BUjeOMaTeEPUasIoB),
HabmozieHre 00pa3loB  BeleCcTB KOJUYEeCTBOM 1 MoOJib, UCC/eloBaHMe
OCOGEHHOCTeH  PACTBOPEHHMsl BeLIECTB C  PAas/M4HOM  PaCTBOPUMOCTIO,
TIPUTOTOB/IEHHME PACTBOPOB C OMNpe/ieNéHHOM MacCOBOH [0/1el PacTBOPEHHOIO
Bell[eCTBa, B3aUMOJEWCTBHe BOJbl C MeTa/ylaMd (HaTpueM | KaJsbLUeM)
(BO3MO)KHO UCIIO/Ib30BaHUe BHEOMATepPUasoB), UCC/IefoBaHUe 00pa3lioB
HEOpPraHWUeCKWX BeL[eCTB pa3/IMuHbIX K/acCoB, HabO/roZieHne W3MeHeHus
OKpPaCKM WH/JMKAaTOpPOB B pacTBOpax KUCIOT UW UleoYel, U3ydeHue
B3auMo/iericTBusi okcuza Meau (II) ¢ pacTBOpom CepHOM KUCIOTBHI, KMCIOT C
MeTasylaM{, peakLiuii HeUTpain3aliu, IoydyeHre HepaCTBOPUMBIX OCHOBaHUM,
BbITECHEHMEe OJHOI0 MeTa/ula JpyruM U3 pacTBopa CO/M, pelleHue
SKCIepUMEHTATbHBIX 3aJjau Mo TeMme «BakHellllMe KIacChl HEOPraHWYeCKUX
COeIMHEeHUI».

Ilepuoanueckud 3akoH u Ilepuognueckasi cucTeMa XHUMHUYECKHUX
y1emeHToB /I. 1. MenpeneeBa. CTtpoeHre aTtoMoB. XuUMHUYeCKas CBf3b.
OKMC/IMTe/IbHO-BOCCTAaHOBHUTE/IbHBIE peaKI|uu

[TepBble MOMBITKU KIaCCU(MUKAILMA XUMHUYECKHUX 3/eMeHTOB. [loHsiTHe O
IpyIIax CXOJHBbIX 3/IEeMEHTOB (LL[e/IOUHble U L[e/I0YHO3eMe/IbHble MeTasllbl,
rajioreHbl, WHepPTHble Tra3bl). JJeMeHThbl, KOTOpble 00pa3yrT amQoTepHbIe
OKCH/IbI Y TU/IDOKCU/IBI.

[Tepuogrueckuii 3akoH. [lepuogrueckas cuctema XMMHUYEeCKUX 3JIEMEHTOB
HO. WN. MenpeneeBa. KopoTkornepuogHasi ¢ AJMHHONEPUOJHAs (OPMBI
[Teproguyeckori CcUCTeMbl XUMUYeCKUX 3nemeHTOB [l W. MeHgeneeBa.
[Tepyoapl u rpynmbl. dusrueckui CMBIC TIOPSAKOBOIO HOMeEpPa, HOMEpPOB
11epyo/ia U IPyIIIibl 3/IeMeHTa.

Crtpoenvie artomoB. CocTaB aTOMHBIX sfep. WM30Tomnbl. 3O/1eKTPOHBI.
CTpoeHue 37eKTPOHHBIX 000/10UeK aTOMOB TepBbIX 20 XUMUUYECKUX JIEMEHTOB



[Tepuoguueckor cuctemsl 1. Y. MeHpeneeBa. XapakTepruCTUKa XUMUUYECKOTO
37IeMeHTa 0 ero nojokeHuto B [lepuoanueckoit cucreme /1. . MeHeneeBa.
3aKOHOMEPHOCTH W3MEHEeHHs paJuyca aTOMOB XMMHWUECKUX 3JIeMEHTOB,
MeTa/I/TMYeCKUX U HeMeTa/VInueCKUX CBOMCTB MO0 IPYIaM U Mepuoiam.
3HaueHue Ilepuoanueckoro 3akoHa U [lepuognueckort CUCTEMBI
XMMMWYECKUX 3JIEMEHTOB [IJI1 pPa3BUTUSI HAYKU U NpakTuku. [. YI. MeHzeneeB —
YUEHBIN U TPaKJaHMH.

XumMmuueckass cBsizb. KoBaseHTHasi (MoJisipHass W HeTOJ/IsIpHasi) CBSi3b.
OJIeKTPOOTPULIATE/IbBHOCTh XUMUUYECKUX 3J1eMeHTOB. VIOHHast CBSI3b.

Crernienb  Okuc/aeHust. OKUCIUTETLHO-BOCCTAHOBUTE/IbHbIE — peakLWH.
[Iporieccel OKHC/IeHUs1 U BOCCTaHOB/IeHHs. OKUCIUTE/IA U BOCCTAHOBUTEJIN.

XumuuecKuti 3Kcnepumenm:

r3ydyeHre o0Opa3IjoB BeIeCTB METa/VIOB U HEMETA/I/IOB, B3aUMO/IeHCTBHE
TUAPOKCH/A LIMHKA C pacTBOpaMM KHUC/IOT W Iie/iouel, MpOBe/leHKe OIbITOB,
WITFOCTPUPYIOLIUX TIPUMEPBbl  OKUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX — PeakLUi
(ropeHue, peakliUM pa3ioKeHUsl, COeIUHEHU).

MesicnpeomemHuble cesizu

Peanuzaiius mMeXXmpeAMeTHBIX CBsi3ed TMpPU W3yUeHUM XUMUU B 8 Kiacce
OCYIIIeCTB/ISIETCS uepe3 WCIOb30BaHMe KaK OOIMX ecTeCcTBeHHO-HayUYHbIX
MOHATUM, TaK W TIOHATUM, SIB/SIOIIUXCS CUCTEMHBIMU [JI1  OTAEeIbHBIX
TpeIMETOB €CTECTBEHHO-HAYUYHOr0 LIMKJ/Ia.

OO1e  ecTeCTBEHHO-HayuHble TIOHSTHS: HayuHbIM (akT, TUITOTe3a,
Teopusi, 3aKOH, aHaju3, CHHTe3, KJacCU(PUKalUsl, TepUOAUYHOCT,
HabJIr0jeHre, SKCIIepUMEeHT, MOZIe/TMPOBaHue, U3MepeHue, MO/ieb, SIBJIEHHe.

du3uKa: maTepusi, aTOM, 3JIEKTPOH, TIPOTOH, HEUTPOH, WOH, HYK/IWJ,
W30TOIMbl, PaJuO0aKTUBHOCTb, MOJIEKYJa, >3JIEKTPUUECKUW 3apsifj, BeIleCcTBO,
Teno, 00bEM, arperaTHoe COCTOSIHME BEIEeCTBa, ra3, (huU3nuecKde BeIMUMHBI,
eJMHULIbI U3MePEeHHs], KOCMOC, IJIaHeThl, 3BE37bl, CoTHLIe.

Buonorus: poTtocuHres, AbixaHue, brocdepa.

leorpadus: atmocdepa, ruapocdepa, MuHepasabl, TOpPHble TOPOJBI,
T0JIe3Hble MCKOIaeMble, TOIIJIMBO, BOJIHbIE PeCYPCHI.

9 KJ/IACC

BemecTBo U XMMHUeCKas peakius

[Teproauueckuii 3aKoH. [Teproanyeckasi cucTeMa XMMHUYECKUX 3/IEMEHTOB
. N. MenpgeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHHUH CBOMCTB
XVMHWYECKUX 3JIEMEHTOB TIepPBbIX TPEX T[epUOJOB, Kaus, KaJbLusg U WX
COeIMHEHWM B COOTBETCTBUM C MOJIOXKEHHWEM 3jieMeHTOB B [lepuoguueckou
CUCTeMe U CTPOeHUEeM UX aTOMOB.

CTpoeHue Bell[eCTBa: BU/bl XMMHUUECKOU CBSI3U. TUIbI KPUCTA/IAUECKUX
PeIIETOK, 3aBUCUMOCTh CBOMCTB BellleCTBa OT TUMA KPUCTA/VIMUECKOW PeLIETKU
Y BU/Ia XUMUYECKOU CBSI3U.

Knaccudukaius ¥ HOMEHK/JaTypa  HEOpraHWuYeCKUX  BelllecTB.
XYWMHUYeCcKre CBOMCTBA BeLeCTB, OTHOCSAIIUXCS K pa3/nYHbIM Kjaccam
HEeOpraHu4ecKUX COeJJMHeHUM, TeHeTUUeCKasl CBsI3b HeOpraHWUUeCKUX BeleCTB.

Knaccudukaiiysgs XvMUYeCKUX peaki[id MO pa3IUuHbIM NpuU3HakaM (I10
YMCIY U COCTaBYy Y4YaCTBYIOIIUX B PeakliU BeIeCTB, N0 TemI0BOMY 3(PdeKTy,
M0 UW3MEHEHUID CTereHeu OKWUC/IeHUS] XUMUYeCKUX 3JIEeMEHTOB, TIO0
00paTUMOCTH, TI0 YUYaCTHIO Karaju3aTopa). OK30- M SHJO0TePMHYeCKHe
peakLyu, TepMOXUMHUUECKHe YPaBHEHUSI.

IToHsITHE O CKOPOCTH XUMHUecKoW peakiuu. [ToHsTre 06 0OpaTUMBbIX U
HeoOpaTUMBIX ~ XUMHUYECKMX peaknusxX. IloHATHe O TOMOTeHHbIX U



rereporeHHbIXx peakuusx. IloHatue o kartanuse. IIoHATHE O XUMHWYECKOM
paBHOBecud. DakTopel, BAMAKOLIME Ha CKOPOCTb XMMHUUECKOW peakLuyd H
T10JI0KeHUe XUMHUUeCKOro paBHOBeCHs.

OKUC/TUTe/TbHO-BOCCTAaHOBUTE/IbHBIE  Deaklvd, 3/eKTPOHHBIM  OasaHC
OKMCJ/IUTE/IbHO-BOCCTAHOBUTE/IbHOM  peakiuu.  CocTaBreHWe  ypaBHEHUU
OKMCJ/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peaklUii C MCIO0Jb30BaHUEM MeToJa
3/IeKTPOHHOT0 banaHca.

Teopusi  3/IEKTPOJIMTUYECKOM  AUCCOLUALIUU. ONeKTpo/mTel U
He3JIeKTponuThl. KaTHOHBI, aHUOHBI. MexaHU3M [UCCOLIMALIMM BelecTB C
pas/MYHbBIMUA BUAAMHU XUMHUUeCKOU CBsi3U. CremneHp gucconanuu. CUbHbIE U
cyiabble 37IeKTPOJTUTHI.

Peakium HOHHOTO OOMeHa. YC/IOBUSI TIPOTEKAHUSI peakKlUil HOHHOTO
oOMeHa, TOJIHbIe U COKpAalléHHble WOHHBbIe ypaBHeHUsi peakiuii. CBolicTBa
KWCJIOT, OCHOBAHUM U COJiell B CBeTe Tpe/iCTaBlAeHUM 00 3/1eKTPO/IMTUYeCKOM
Jvcconpanuu. KauectBeHHble peakljui Ha UOHBI. [IoHATHE O rHpO/M3e COomen.

Xumuueckuii 3KcnepumeHm:

O3HaKOMJIEHUe C MOZe/IIMU KPUCTa/UIMYeCKUX PeLISTOK HeopraHW4yeCcKux
Bell|eCTB — MeTa//IOB U HeMmeTa/UIOB (rpaduTa U anmMasa), C/I0XKHBIX Bell[eCTB
(xopyga HaTpus), UCCIeJOBaHHWE 3aBUCMMOCTH CKOPOCTHM XWMHWUECKOU
peakuMd  OT  BO3J€MCTBUS  pa3/IMuUHbIX  (PAKTOpOB,  HCC/Ie[OBaHUE
5/IeKTPOIIPOBOJJHOCTH PACTBOPOB BeIL|ECTB, IpoLiecca AWUCCOLUALMK KHUCTIOT,
11je/104€ei ¥ cosert (BO3MOXKHO HCIT0/Ib30BaHHE BH/IEO MaTepraoB), TPOBejeHre
OTBITOB, WUTFOCTPUPYIOLIMX TPU3HAKU MPOTEKaHUsI peakluii MOHHOTO oOMeHa
(o6pa3OBaHHe ocajika, BblJe/ieHWe Tra3a, oOpa3oBaHuWe BO/bl), OIIBITOB,
W/UTFOCTPUPYIOLUX TPUMEpPbl OKUC/IUTE/IbHO-BOCCTAHOBUTEJIbHBIX — peakLui
(ropenue, peakruun passiokKeHus, COeJJUHeHUs), pacrio3HaBaHue
HeOpraHWYeCKHWX BelleCTB C ITOMOLbI0 KaueCTBEHHBIX peakl[id Ha WOHBI,
pellieHre SKCIIepuMeHTa/IbHbIX 3a/ay.

Hemetasibl ¥ UX COe/JMHeHUSA

OO1jasi xapakTepucTHKa rajoreHoB. Oco0eHHOCTH CTPOEHHsI aTOMOB,
XapakKTepHbIe CTereHr OKUc/IeHus1. CTpoeHue U (pr3rdecKre CBOMCTBA MPOCThIX
Bel[eCTB — TaJOreHoB. XWMHYECKWe CBOMCTBA Ha [puUMepe XJjopa
(B3auMO/ieliCTBMEe C MeTa//laM{, HeMeTa/l/laMM, Lijes04amu). XJI0POBOZOPOJ,.
ConsiHast KMC/I0Ta, XMMUUeCKUe CBOMCTBA, T0/yYeHHe, IipuMeHeHue. [lelicTBre
XJIOpa U XJIOPOBOZOPO/Zia Ha OpraHv3M 4esioBeKa. BakHeuilne XI0puAbl U UX
HaxO0XXJleHue B IIpupoje.

OOmiass  xapakrepuctuka 3jeMeHTOB  VIA-rpynmbl.  OcobeHHOCTH
CTPOEHUs1 aTOMOB, XapaKTepHble CTereHu OKWc/IeHus1. CTpoeHre U (pUu3nyeckre
CBOMCTBAa TMPOCTBIX BeLJeCTB — KUCAOpPOAA W Cepbl. AJIJIOTPOMNHbBIE
MOY(UKALIMA KUC/IOpO/a U cepbl. XUMUUeCKHUe CBOMCTBa cepbl. CepoBOLODPO/,
CTpoeHue, (¢uU3NUeCKMe ¢ XMMHAYeckKhe CBoWCTBa. OKCUIBI Cepbl  Kak
MpeACTaBUTEeNM  KUCJIOTHBIX OKCUAOB. CepHas KHC/IOTa, (U3MYECKhe |
XUMUUecKue cBoiicTBa (oOive Kak TMpejCcTaBUTeNst Kacca KHUCIOT |
cneungmqecme). XUMUUecKye peaklivy, Jjie)kallye B OCHOBe IPOMBIIIJIEHHOT'O
criocoba IosyyeHUst CepHOUM KuCI0Thl. [IpuMmeHeHne cepHol KuUC/I0ThL. Conu
CEepHOM KMCJIOTBI, KaueCTBeHHasl peaklusl Ha Cy/ab(aT-uoH. HaxokgeHue cepsl
Y eé Coe[JMHEeHWH B TpUpoZie. XMMHUUYECKOe 3arpsi3HeHWe OKPY’Karollleld CpeJbl
COeJJMHEeHUsIMU Cepbl (KUC/IOTHBIE O0XAH, 3arps3HeHue BO3/lyXa U BOJOEMOB),
CI1I0COOBI ero rpejoTBpallieHusl.

OO611ast XapakTepuCTHKA 3/ieMeHTOB VA-rpynmbl. OcOOeHHOCTH CTPOeHUS
aTOMOB, XapakTepHble CTelleHW OKUC/IeHUs. A30T, paclpoCcTpaHeHue B



npupoge, pusnyeckre U XumMudeckue cBorictBa. KpyroBopor asora B mpupoze.
AMMHaK, ero ¢usnueckre ¥ XMMHUYECKHe CBOMCTBA, MOJyUeHHe U PUMeHEHHe.,
Comu amMMOHMS, MX (U3NUECKHMe M XUMHUYeCKrhe CBOWCTBA, NpPHUMeHeHHUe.
KauecTBeHHas peakiysi HA MOHbI aMMOHMS. A30THasi KMC/I0Ta, eé MoJlydyeHue,
busueckie W XUMHUeCKWe cBoiicTBa (0OIMe Kak MpeCcTaBUTe/s Kiacca
KUCJIOT U crnenuduueckye). Vcnosb3oBaHMe HUTPATOB U COJIed aMMOHHS B
KauecTBe MHUHEPA/IbHBIX y/00peHui. XuMUueckoe 3arpsi3HeHHe OKpY’Karollei
cpeZibl COeIMHEHUsIMU a30Ta (KUC/IOTHBIE OXK/H, 3arpsi3HEHNe BO3/yXa, ITOUBbI
1 BozoémMoB). docdop, annorporHble Mogudukanuu ocdopa, Gusnueckre u
XuMuyeckue cBoicTBa. Okcug  docpopa (V) u  docdopHas KHCIIOTa,
(r3nueckre U XMMUUeCKHe CBOMCTBA, rosyuyenue. VMcnosb3oBanue ¢pocgaToB B
KauecTBe MUHepaJ/IbHBIX YA00peHU.

O6miass  xapakTepucTuka 37eMeHTOB [VA-rpynmbel.  OcobeHHOCTH
CTPOEHUSI aTOMOB, XapaKTepHble CTeNeHW OKWUC/IEHUS. YTJepoJ, aljIoTPOIHbIe
MOAM(UKALY, PACTpOCTpaHeHWe B MPUPOJe, (U3NYECKHe W XUMHYEeCKHe
cBorcta. Ancopbuus. Kpyrosopor yriepoga B npupoge. OKCHABI yrieposa,
UX (pU3nuecKrue U XMMHYeCKHe CBOWCTBA, [|eHCTBHE HAa >KMBbIe OpPraHU3MBI,
MOJIyYeHre U MpHYMeHeHHe. DKONOTHUECKHE npobJ/ieMbl, CBsI3aHHBIE C OKCHOM
yrnepoga (IV), rumore3a rno6anbHOTO TMOTeNVIeHWs KaMMara, TMapHUKOBBIN
5¢(deKT. YrosbHas KWCIOTa W €8 COMd, UX (QU3NUYecKrhe U XUMHYECKHe
CBOMCTBa, TIO/y4yeHHe U TipuMeHeHHWe. KauecTBeHHasi peakijusi Ha KapboHar-
voHbl. Vcnonb3oBaHve KapOOHAaTOB B OBITY, MeAWLIMHE, TIPOMBIIIEHHOCTH U
CeJIbCKOM XO351CTBe.

[lepBoHaua/sibHBIe TOHATUS 00 OpraHUYeCKMX BelecTBax KakK o
COeJJMHeHUsAX yryepoja (MeTaH, 3TaH, 3TW/EH, alleTWIeH, 3TaHOJ, TJIMLEPUH,
YKCyCHasi KuoioTa). lIpvposHble HCTOUYHMKM — yIJIeBOAOPOAOB  (yroib,
TIPUPO/HBIN Ta3, He(Th), MPOAYKTHI X TMepepaboTku (6eH3MH), X POJib B OBITY
Y MPOMBILITeHHOCTH. [ToHsATHe O OMOJIOTMUeCKH Ba)KHBIX BeIeCTBAX: JKUPaXx,
benkax, yryiieBojlax — M UX POJIM B JKU3HU uejioBeKa. MarepuanbHOe eJUHCTBO
OpraHUYeCKUX U HeOpraHWYeCcKUX COeIMHeHUN.

KpemHuii, ero ¢usnueckue ¥ XUMHUYECKHMe CBOWCTBA, MOJyuYeHHE U
npuMeHeHne. CoefniHeHUs1 KpeMHUsi B mipupoje. OOiue mipejctaByieHuss 00
okcuzie kpeMuus (IV) u kpemMHueBoyr kuciote. CUIMKaThl, UX UCTOJ/Ib30BaHUE B
OBITY, B IPOMBIIIIEHHOCTH. BakHellllIe CTpOUTe/TbHbIe MaTepUasibl: KePaMHUKa,
CTEeKJIO, 1jeMeHT, 6eToH, >kenie300eToH. [IpobsieMbl 6e30T11aCHOTO MCTIOIb30BaHUS
CTPOUTE/BHBIX MaTEPUAJ/IOB B NTOBCEJHEBHOM XKU3HHU.

XumuuecKuii 3KcnepumeHm:

u3yueHue 00pa3lioB HeOpraHWUeCcKWX BeIecTB, CBOWCTB COJISTHOU
KUC/IOTBI, POBe/IeHNe KaueCTBeHHBIX PeakIi[|il Ha XJIOPU/-MOHBI U HaOJIrojeH1e
MPU3HAKOB MX MPOTEKaHWs, OMNbIThI, OTPaKarolle (pU3nyecKrie U XUMUUeCKHUe
CBOMCTBA TaJOT€HOB W UX COeJVHEHHWH (BO3MOXHO HCII0/Ib30BaHHe
BH/IeOMaTepHaioB), O3HAaKOMJeHWe C oOpa3liaMy XJIOPHOB (TaJoTeHU/IOB),
O3HakomyieHHe ¢ obpa3iaMd cepbl U €€ CcoeJUHEeHUsSIMU (BO3MOXKHO
WCTIONb30BaHKe BH/leOMaTepyasnoB), Hab/ofieHre rmpolecca 00yravBaHuUs
caxapa IOJ [eWCTBUEeM KOHLEHTPUPOBAaHHOM CEPHOW KHUCJIOThI, WU3y4deHHe
XUMHUECKUX CBOMCTB pa30aB/ieHHOW CepHOM  KWUC/IOThI, TPOBe/ieHIe
KaueCTBeHHOW peakUWud Ha cCynab(ar-uoH U HabaofieHrWe TpU3HaKa eé
MPOTeKaHMsl, 03HAKOMJIEHHe C (PU3MUYeCKMMH CBOMCTBaMH a30Ta, ¢pocdopa 1 Ux
coefviHeHUM (BO3MOXKHO WCIIO/Ib30BaHWe BHJeOMaTepHasioB), oOpa3liaMu
a30THBIX U ocopHBIX yA0OpeHuH, royJyeHre, coOMpaHye, pacrio3HaBaHWe U
V3yuyeHue CBOMCTB aMMMaKa, MpOBeJleHHe KauyeCTBeHHBIX DeaklMd Ha HOH



aMMOHUST UM (docdaT-uoOH U U3yueHHe TPU3HAKOB UX TIPOTEKaHUs,
B3aMMO/IeICTBMEe KOHL|EHTPUPOBAHHOM a30THOU KUCJIOTHI C Me/ibi0 (BO3MOXKHO
WCIO/Ib30BaHre BHJeOMaTepuasaoB), HW3yueHWe MoJeer KpPUCTa/NIAYeCKUuX
peléToK anmasa, rpadura, ¢ysiepeHa, O3HAaKOMJIEHHe C TPOLeCCOM
azicopOI[y PaCTBOPEHHBIX BeIeCTB aKTUBHPOBAHHLIM YIJIEM W yCTPOMCTBOM
MPOTHBOTAa3a, MOayueHWe, cOOMpaHWe, pacrio3HaBaHWe W HW3yueHHe CBOMNCTB
YIJIeKUC/IOTO Ta3a, TpoBeZieHWe KaueCTBeHHBIX peaki[iii Ha KapboHaT u
CW/IMKaT-UOHbl U U3yueHWe T[PU3HAKOB MX TIPOTEKaHHWs, O3HaKOMJIeHue C
MPOAYKI[Med CUIMKATHOW TMPOMBILLJIEHHOCTH, pelleHhe SKCIepUMeHTaTbHbIX
3a/1au 1o TeMe «Ba)kHelIMe HeMeTa/libl U UX COeJUHEHUSI».

MeTa/uibl 4 UX COeJMHEHUS

OO1rjasi  XapakTepUCTHKAa XUMHUYECKMX 3/IEMEHTOB — MeETa//IoB Ha
OCHOBaHUU UX NoJioxkeHus B [leprorueckon cucTeMe XUMHAUYECKUX 3JIEMEHTOB
. . MengeneeBa u cTpoeHus1 aToMOB. CTpoeHHe MeTasioB. MeTajmnyeckas
CBSI3b U MeTaj/ulnuecKasi KpucTa/uinuecKasl peliétka. JJIeKTPOXUMUUEeCKUN Psifl
HarpsbKeHUuM MeTa/yioB. Pu3ndeckhe W XUMUUYECKUe CBOMCTBA MeTasljIoB.
O6mme crocobbl TosiyueHus: MeTa/uioB. [ToHATHE O KOpPpO3UM MeTaJl/IoB,
OCHOBHBIE CTIOCOOBI 3amUThl UX OT Koppo3uu. CriiaBel (CTasib, UYTYH,
JIFOpPaIFOMUHUN, OpOH3a) U WX IMPUMeHeHHe B ObITY W IMPOMBIIILJIEHHOCTH.

[[lesiounble  MeTa/uibl:  ToiokeHWe B [lepuoguueckol  cuUcTeme
XAMUUeCKux 3jemMeHToB /. V1. MeHzeneeBa, CTpoeHUe UX aTOMOB, HaXOX/eHue
B ripupofie. Pu3nyeckre U XUMHUUYECKHEe CBOMCTBA (Ha mpumepe HaTpUs U
Kamusi). OKcuZibl U TUAPOKCUBI HaTpusi U Kajvs. [IpumeHeHUe I1eJI0UHBIX
MeTaJI/IOB U UX COeIMHEHUHN.

[[lesiouyHO3€eMe/IbHBIE MeTa//Tbl MarHud W Ka/lbL[UW: TOJIOXKEHHE B
[Teproguueckori cucteMe xumuuyeckux 3yemeHToB [l WM. MeHgeneesa,
CTpOEHHe UX aTOMOB, HaxOXJeHuWe B Tpupofe. Pu3nueckre U XUMHUYeCKue
CBOMCTBA MarHus Y Kajbliysl. BakHeMllne coefvHeHUs! Ka/lbLiyist (OKCHA,
THIPOKCH/I, COJTH). 2KECTKOCTD BOJBI U CTIOCOOBI €€ yCTpaHeHUs.

AmomuHul: nosiokeHue B [lepuognueckort cucTeMe XWMHYECKHX
snemeHTOB [I. V1. MeH/eneeBa, CTpOeHHe aTOMa, HAaxXOXJeHHe B TIpUpO/e.
du3nuecKke M XUMUUeCKHMe CBOMCTBA aMtOMUHUS. AMOTepHble CBOUCTBA
OKCHUZIA U TUAPOKCHU/IA a/TFOMUHUSL.

Kene3o: nonoxeHue B [leproguueckor cUcTeMe XUMUUYECKUX 37IEMEHTOB
. . MeHpeneeBa, CTpoeHUe aTOMa, HaxoXJeHue B mpupoje. Pusnueckue u
XUMUUeCKre CBOMCTBa »ene3a. OKcuabl, TUIPOKCUABI U comu xene3a (II) u
»kese3a (I1I), ux cocraB, CBOMCTBA U MOTyUYeHUeE.

XumuuecKuii 3KcnepumeHm:

O3HAaKOMJIEHHEe C o0pa3ljaMM MeTa/l;IoB U CIJIaBOB, UX (GHU3NUECKUMHU
CBOMCTBaMH, U3yueHWe pe3y/ibTaTOB KOPPO3WMHM MeTa//IOB  (BO3MOXKHO
WCTI0/Tb30BaHre BHZIEOMaTepUaaoB), 0COOEHHOCTEM B3aWMMO/IEHCTBUSI OKCH/a
Ka/lbl[Usl U HaTpus C BOAOW (BO3MOXXHO MCMOJIb30BaHWE BHeOMaTepHasoB),
WCCIeJlOBaHUe CBOMCTB KECTKOM BO/BI, TIPOLIecCa FOPeHUs KeJle3a B KUCJI0pOo/e
(BO3MOKHO MCIIO/b30BaHWE BU/IEOMATEpPUA/IOB), TIPU3HAKOB MPOTEKaHUs
KauyeCTBEeHHbIX PeaKLUi Ha MOHBI: MarHusi, Kaablysi, a;TFOMUHUS, LIUHKA, JKe/e3a
(I) u >xene3a (III), megu (II), HabmromeHWe W OMNMCAHWE TIPOIIECCOB
OKpalllMBaHUsI TJlaMeHW HWOHAaMU HaTpusl, Kaiusi U KajbLusi (BO3MOXKHO
WCIIO/Ib30BaHre BUJeOMaTepuasaoB), HCCAeJoBaHWe aM(OTEepHbIX CBOWCTB
TUPOKCHUZA alFOMUHUSL U TUAPOKCUJA LIMHKA, pelleHre SKCIepUMeHTa/IbHbIX
3a/1au 10 TeMe «Ba)kHel1I1e MeTalibl U UX COeUHEHUSI».

XUMHSA U OKpyXKawlias cpeja



BewjectBa ¥ mMaTepuasnbl B MMOBCEJHEBHOM >XU3HU 4YesioBeKa. beszomacHoe
HCTI0/Tb30BaHMe BeI[eCTB M XUMUUECKUX peakiiuii B ObITy. ITepBasi moMoIb nmpu
XUMUUECKUX 0’KOTaX U OTPaBJ/IEHUSIX.

XuvMHuecKoe 3arpsi3HeHre OKpYsKarolllel cpefibl (MpeenbHas JomyCcTUMast
KOHLleHTpalusi BellectB, ganee — [II/IK). Ponep Xxumum B pellieHUH
9KOJIOTUUECKUX MTPobJieM.

XumuuecKutl 3KcnepumeHm:

r3yueHue 0O6pa31j0B MaTepraioB (CTEK/IO, CTI/IaBbl METAs/IOB, TIOJTUMepHbIe
MaTepHarbl).

MesicnpeomemHuble cesizu

Peanuzaiiiss mMeXXmpeAMeTHBIX CBsI3eM TMPU W3yUeHUM XUMUU B 9 Kiacce
OCYIL[ECTB/ISIETCSI Uepe3 MCIO/Ib30BaHHe KaK OOIUX ecTeCTBeHHO-HayUHBIX
MOHATUM, TaK W TIOHATUM, SIB/SIOIIUXCS CUCTEMHBIMU [JI1  OTAEIbHBIX
TpeIMETOB eCTeCTBEHHO-HAay4YHOr 0 LIUK/IA.

OO011re ecTeCTBeHHO-HayUYHbIe TTOHATHS: HayUHbIA (aKT, TUIIOTe3a, 3aKOH,
TEOpUsl, aHa/ln3, CHUHTe3, Kiaccu(UKalys, TepUOJUUHOCTb, HabMoAeHue,
5KCMEePUMEHT, MOjleJIMPOBaHUe, W3MepeHHe, MOJeb, SBJIeHUe, MapHUKOBbIN
3¢ PeKT, TeXHOIOT s, MaTepUaIbl.

du3uka: maTepusi, aTOM, 3JIEKTPOH, TIPOTOH, HEUTPOH, WOH, HYK/IW/,
W30TOIbl, PaIMOAKTUBHOCTb, MOJIEKYJ/Ia, 3JIEKTPUUECKUW 3apsifi, POBOJHUKH,
TIOJTYTIDOBO/IHUKHY, AW3/IeKTPUKH, (DOTO3/IEMEHT, BeIecTBO, Teno, O0OBEM,
arperaTHOe  COCTOSIHMe  BellleCTBa, ra3, pacTBOpP, PacTBOPUMOCTb,
KPDUCTa/VIMUeCKasi peléTKa, CIUlaBbl, (U3UYeCKhe BeUYUHbBI, eJUHULbI
M3MepeHHts], KOCMUUeCKOe MPOCTPaHCTBO, TIaHeThl, 3B€371bl, ComHIe.

Buosorusi: ¢poTocuHTe3, AbIXxaHue, buocdepa, IKOCUCTeMa, MUHEPATbHbIE
yI00peHusi, MUKPO3/IEMEHTBI, MAaKpO3/IeEMEHTHI, TUTaTeTbHbIe BEIleCcTBa.

leorpadus: atmocdepa, rugpocdepa, MuHepasbl, TOpHbIe TOPO/BI,
T0Jie3HbIe UCKOMaeMble, TOTIMBO, BOJAHbBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

JINMYHOCTHBIE PE3YJ/IBTATHI

JInuHOCTHBIE pe3y/bTaThl OCBOEHHSI TPOrpaMMbl OCHOBHOTO OOII[ero
oOpa3oBaHUs [JOCTUTAIOTCSA B XOfie 0Oy4yeHUs] XUMHU B eIMHCTBe yueOHOW U
BOCIIUTATE/IbHOW  [IeITe/IbHOCTU B COOTBETCTBUM C  TPaJULIMOHHBIMU
POCCUICKAMH COLIMOKYJ/IbTYPHBIMU W J1yXOBHO-HPAaBCTBEHHBIMU L|€HHOCTSIMH,
TIPUHSATBIMU B 0O0II[eCTBe MpaBWIaMU M HOPMaMU TOBe/IeHUsI U CTIOCOOCTBYIOT
TIporjeccaM CaMOTIO3HaHUsI, CaMOPa3BUTHS U COLIMAU3aLN 00yYarOIIUXCsl.

JINUHOCTHBIE  pe3y/bTaThl  OTPAKAIOT TOTOBHOCTh  OOYYAIOIIUXCS
PYKOBOZICTBOBaTbCSl CHUCTEMOW TIO3UTUBHBIX LIEHHOCTHBIX OpHWeHTaluuid |
pacllpeHye OnbITa JesiTelbHOCTA Ha eé OCHOBe, B TOM YKCJIe B YaCTH:

1) naTpUOTHYECKOTr0 BOCIIUTAHUS:

L[EHHOCTHOTO  OTHOIIEHHWs K  OTEeUeCTBEHHOMY  KYyJbTyDHOMY,
HMCTOPUYECKOMY U HAyYHOMY Hac/e[u0, TIOHMMaHHWsl 3HAaUeHUs XUMUUeCKOMH
HayKU B >KU3HU COBPEMEHHOT0 00I1[ecTBa, ClIOCOOHOCTH BJIafIeTh OCTOBEPHOU
vHbopMalveli 0 TiepeJJOBbIX [JOCT)KEHUSIX U OTKPBITUSIX MHUDOBOM U
OTeUeCTBEHHOM XUMWH, 3aWHTEPeCOBAaHHOCTM B HAy4yHbIX 3HaHUSIX 00
yCTpOMCTBe MUpa U 00I1[eCTBa;

2) rpa)k/JaHCKOro0 BOCIIUTAHHUSA:

rpe/iCTaB/eHUs] O COLMaAbHBIX HOPMaxX W TMpaBWIaX MeXIUUYHOCTHBIX
OTHOLLIEHWH B  KOJUIEKTWBE, KOMMYHUKAaTMBHOW  KOMIIETEHTHOCTU B
0011leCTBEeHHO TIOJIe3HOM, yueOHOUCC/IeJ0BaTeIbCKON, TBOPUECKOW W [IPYTUX
BUZIAX JIeATeIbHOCTH, TOTOBHOCTH K pa3HO0Opa3HOi COBMeCTHOM iesITelTbHOCTU
TIPY BBITIOJTHEHUU yueOHBIX, TI03HABaTe/IbHBIX 3a/lay, BBITTOJTHEHUA XUMUUECKUX
JKCTIEDUMEHTOB,  CO3/laHMM  yueOHbIX  TIPOEKTOB,  CTpPeMJeHus K
B3aMMOMOHUMAHMIO W  B3aUMOIIOMOILM B  Tpolecce 3Tod  yuyeOHOM
[lessITe/TbHOCTH, TOTOBHOCTU OLIeHWBAaThb CBOE TMOBeJeHWe U TOCTYNKHA CBOUX
TOBApHILeN C TO3ULIMM HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSI
MOCJ/Ie/ICTBUM MMOCTYTKOB;

3) leHHOCTH HAy4YHOI0 NO3HAHUA:

MHPOBO33peHYeCcKyre MpeJCTaBIeHus O BellleCTBe U XUMHUYECKOM peakLivH,
COOTBETCTBYIOLLjiE COBPEMEHHOMY YPOBHIO Pa3BHUTHsI HAyKH M COCTaBIISIOLLME
OCHOBY /IJIsl IOHUMAaHUs CyLI[HOCTH HAyYHOUM KapTHUHBI MUpa, Mpe/ICTaBIeHus 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTHS TPUPOJBI, B3aUMOCBS3AX 4Ye/loBeKa C
TIPUPOJHOU CpeJioi, O POJIM XMMHH B MO3HAHWU 3TUX 3aKOHOMEPHOCTEW;

Mo3HaBaTe/IbHble MOTHUBBI, HarlpaB/ieHHble Ha TOJyueHHWe HOBLIX 3HAHUM
1Mo XUMUW, HeobxXoquMble nA7s1 OOBSICHEHWS HaO0JII0[aeMbIX IIPOLIECCOB U
SIBJ/IEHHW, TI03HABaTe/JbHOM, WH(POPMALMOHHOU W UMTATe/JbCKOW KYJIbTYPHI, B
TOM UHC/Ie HaBBIKOB CaMOCTOSITe/IbHOM paboThl C y4yeOHBIMU TeKCTaMH,
CIpaBOYHOM  JIUTepaTypod, [JOCTYMHbIMA  TeXHUUECKWMU  CpeJCTBaMU
VMH(OPMAaLMOHHBIX TEXHOJIOTUM;

WHTepeCc K 0OyueHWI0 W T03HaHHWIO, JIF0003HATebHOCTb, TOTOBHOCTh U
COCOOHOCTH K camooOpa3oBaHHIO, TIPOEKTHOM W MCC/e/[0BaTeTbCKON
JesTeTbHOCTH, K 0CO3HAHHOMY BbIOODY HarpaB/IeHHOCTH U YPOBHSI 00yUeHHs B
Jla/ibHeuI1IeM;

4) ¢popMupoBaHUs Ky/IbTYPbI 3[J0POBbS:

OCO3HaHWe LIEHHOCTH >KU3HU, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY
3[I0POBbIO, YCTAHOBKHM Ha 3[0POBBIN 00pa3 >XM3HU, OCO3HaHUWe MOC/IeACTBUN U
HerpusiTie BpPeAHbIX TPUBbIYEK (YyIIOTpeOsieHusi a/koroJis, HapKOTHKOB,



KypeHusi), HeoOXoJUMOCTH COOMO/eHusT TIpaBUa  0e30rMacHOCTH  TIpU
oOpall[eHuM C XUMUYeCKUMHU Bell[eCTBaMH B ObITY U peanbHON XKU3HH;

5) TPYAOBOr0 BOCIIUTAHMS:

MHTepeC K MPaKTUUeCKOMY H3yueHUIO0 mpodeccui U TpyJa pa3luyHOro
pojia, yBaXkeHHe K TPYAy Y pe3y/ibTaTaMm TPYAOBOU AesiTeTbHOCTH, B TOM UUC/Ie
Ha OCHOBe TIPUMEHEHHsI TIpeMEeTHBIX 3HaHWW 10 XWMHH, OCO3HAHHBINA BBIOOP
VHAVBUYaJbHOH  TpPaeKTODUM TPOJO/DKEHWs 00pa3oBaHUS C  YUYETOM
JTMYHOCTHBLIX UHTEPECOB U CIIOCOOHOCTU K XUMUU, OOII[eCTBEHHBIX UHTEPECOB U
NoTpeOHOCTeH, yCIelTHoOW TIpodheCCHOHATBHOW /IeATeTbHOCTH W Pa3BUTHS
HeoOXOJUMBIX yMeHUi, TOTOBHOCTh aZlaliTHPOBAThCA B MPOdecCHoHaTbHON
cpeze;

6) 3K0/10rHYeCcKoro BOCIUTAHUSA:

9KOJIOTUYECKH 11e716C000pa3sHoe OTHOLUEHHEe K TMPUPO/ie KaK HMCTOUHMKY
JKV3HU Ha 3eMJie, OCHOBe eé CyllleCTBOBaHMsl, IOHMMaHue LIeHHOCTHU 37,0pPOBOTr0
u 6e30macHoOro o6pa3a JKU3HU, OTBETCTBEHHOE OTHOIIIEHHEe K COOCTBEHHOMY
¢du3nUeCcKOMy U TICUXUUeCKOMY 3/I0pPOBbIO, OCO3HaHKeE 1[eHHOCTU COO/Io/IeHus
npaBus 0e30mMacHOTO TOBefleHUsi TIpU paboTe C BelleCTBaMM, a TakKKe B
CUTYaLUsIX, YTPOXKAIOILUX 3[I0POBBIO U )KU3HU JIIO/IEel;

CIIOCOOHOCTH MPUMEHSATH 3HAHWSI, TIOJTyYaeMble TIPH U3YUEHHH XUMHUH, 151
perueHrst 3ajay, CBsI3aHHBIX C OKpPY)KAlOLleW TPUPOJHOM Cpesjow, A
TIOBBIIIIEHUST YPOBHSI SKOJOTMUECKOW Ky/JbTYPbl, OCO3HAaHUs T100a/bHOTO
XapakTepa 95KOJIOTUUeCKUX Ipo0/eM U IyTed WX PpelleHus] T0CPeiCTBOM
METO/IOB XUMUH, 3KOJIOTUUECKOT'0 MBIIIJIEHUSs], YMeHHUsI PYKOBO/ICTBOBAaTbCSI UM
B M103HaBaTe/IbHOW, KOMMYHUKAaTUBHOW U COIUA/IbHOM TIPaKTHKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MeTanpegMeTHBIX Pe3y/bTaTOB BbIJE/SIOT 3HAYMMbIe [JIs1
dbopmMUpOBaHHs MUPOBO33peHHUs O00IlleHayuyHble TIOHATUS (3aKOH, Teopus,
MPUHLIUMN, TUMOTe3a, (akT, CUCTeMa, IIPOLIeCC, SKCIePUMEHT U [Ipyroe.),
KOTOpbIe MCIO/B3YIOTCS B €CTeCTBEHHO-HAyUHBIX Y4eOHBIX IIpeAMeTax |
MO3BOJISIOT HAa OCHOBE 3HAHUM U3 3TUX TpeAMeTOB (POPMUPOBATH
rpe/iCTaB/ieHe O 1[eJIOCTHOM HAyuHOM KapTUHE MHUpa, U YHUBepCa/bHbIE
yueOHbIe AelcTBUs (TTO3HaBaTe/bHbe, KOMMYHWKAaTHBHBIE, DEry/IATHBHBIE),
KOTOphble obOecrieurBalOT (OpPMHPOBAHWE TOTOBHOCTH K CAMOCTOSATETHHOMY
TIJIAHUPOBAHUIO U OCYILIeCTB/IEHUIO YueOHOU JiesiTe TbHOCTH.

ITo3HaBaTe/bHBIE YHUBEPCA/IbHbIE yUeOHbIe el CTBHS

Bba3oBbie loruueckue eNiCTBUA:

yMeHUSI WCIIO0Mb30BaTh MPUEMBI JIOTUUECKOTO MbIIJIEHUSI TIPU OCBOEHUU
3HaHUM: PAaCKPhIBaTh CMBIC/I XUMUUECKUX MOHSTUM (BbIZIeSATh UX XapaKTepHbIe
TPU3HAKK, YCTaHAB/IUBaTh B3aUMOCBSI3b C IPYTMMU MOHSTUSIMU), UCTI0JIb30BaTh
TIOHSTHUS [T 00OBSICHEHUSI OT/Ie/TbHBIX (DaKTOB U SIBJIEHUI, BLIOMpPATh OCHOBAHUS
U KpUTepuu [1si KaacCUbUKaIUM XWMUUECKUX BeIeCTB U XUMHUeCKUX
peakI[uii, yCTaHaBIWBaTh NPUUMHHO-C/Ie/ICTBEHHBIE CBSI3U MEXIy O00BeKTaMHu
W3yueHUsl, CTPOUTh JIOTUUeCKWe pacCyXJeHusi (MHJyKTHBHbIe, /1elyKTUBHbIE,
T10 aHAJIOTUM), [ie/IaTh BbIBO/IbI M 3aK/TFOUEHUS;

yMeHue TpUMeHSTh B TIpoliecce TII03HAHUS TOHATHsA (TIpeiIMeTHbie U
MeTarpeJMeTHbIe), CUMBOJIMYECKHEe (3HAKOBbIE) MOJENU, UCIO0J/Ib3yeMble B
XUMHH, TpeoOpa3oBbIBaTh IIMPOKO TIPUMeEHsieMble B XUMHH Mo/le/bHbIe
rpe/iCTaB/IeHUs] — XUMUYECKUM 3HaK (CUMBOJI 3JIeMeHTa), XumMuueckasi (hopmysia
Y ypaBHeHHWe XUMHUeCKOW peaKiiyd — TP PellleHrH yueOHO-TI03HaBaTe/TbHbIX
33/lay, C Y4ETOM 3TUX MOJIeJIbHbIX Tpe/CTaB/eHUul  BBLISBIATL U
XapaKTepU30BaTh  CYIIeCTBEHHble TIPU3HAKW M3ydyaeMbIX OOBEKTOB —



XUMAYECKMX BeIIeCTB M XUMUUYECKHMX peaklvid, BbISBASATL  0OIMe
3aKOHOMEpPHOCTH, TPUUMHHO-C/eCTBEHHblE CBSI3M U TMPOTUBOpEUMsi B
M3y4aeMbIX TpoLieccax U siBJIeHUSIX.

Ba3oBblie Hcc/1ejoBaTe/IbCKHe JeiCTBYS:

yMeHMe HCI0J/Ib30BaTh MOCTaB/IeHHbIE BOMIPOCHI B KaueCcTBe MHCTPYMeHTa
MO3HaHMs, a TakKKe B KayeCcTBe OCHOBBI /i (JOPMHPOBAHUSI TMIIOTE3bI 10
MpOBepKe MPaBU/IbHOCTU BbICKa3bIBa€MbIX CYKJEHUM;

niprobpeTeHre OMbITa MO TUIAHUPOBAHWIO, OpPraHU3allud U TIPOBeIeHUI0
yUeHUUeCKUX SKCIIepUMEeHTOB, yMeHHe Ha0mogaTh 3a XOJOM Ipoliecca,
CaMOCTOSITe/TbHO TIPOTHO3UPOBATh €0 pe3y/ibTaT, (hopMyIMpoBaTh 0000IIeHNs
Y BBIBOJBI 10 pe3yJibTaTaM IPOBEJEHHOIO OMbITa, UCC/Ie0BAHUS, COCTaB/ISTh
OTYET O TIPOZie/IaHHOM paboTe.

Pab6ora c uH(opmanmeii:

yMeHHe BBIOMpaTh, aHa/JM3UPOBaTh W WHTEPIIPETUPOBaTh WH(GOPMAIIUIO
pas/UuHBIX BUAOB U (OpPM TMpeACTaB/eHUs, T0JyuaeMyl0 W3 pa3HbIX
VCTOYHUKOB (Hay4HO-TIOMYJ/ISIpHasi JUTepaTypa XWMHUYEeCKOro COJleprKaHusl,
CripaBoYHble T0COOWs, pecypchl VIHTepHeTa), KpUTHYeCKA OI|eHUBATh
MPOTHMBOPEUUBYIO U HEJJOCTOBEPHYIO MH(OPMALIHIO;

yMeHHe TIPUMEeHSITh Pa3/inuHble METOZbI U 3arpoChl TIPY TIOUCKe U 0TOope
WHpOpPMaLIMK U COOTBETCTBYIOL[UX [AHHBIX, HEOOXOJUMBIX [I/Isi BBITIOJHEHUs
yueOHBIX U MO3HaBaTe/bHBIX 3a/lau OTpeZie/IEHHOTO TUTIA, TPUOOpeTeHe OTlbITa
B 00/1aCTH MCII0/Ib30BaHUs UH(OPMAI[MOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHH,
OBJ/laZieHWe Ky/JIbTYpPOW aKTUBHOIO WCII0/Ib30BaHUSI PAa3/MUHBbIX TOUCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BLIOMpATh ONTUMAIbHYIO (OPMY Tpe/CTaBIeHUs
vH(bOpMalMy ¥ WIIOCTPUPOBaTh pelllaeMble 3a/laul HeC/I0KHBIMU CXeMaMH,
JuarpaMMamu, JpyruMu popMaMu TpaduKu U UX KOMOUHALUSIMU;

yMeHHe WCII0/b30BaTh W aHaIM3UpOBaTh B Tiporecce yyeOHOW WU
WCC/Iel0BaTe/IbCKOU JesITe/IbHOCTU rMH(bOopMaL1Io 0 B/IUSTHUU
MPOMBILLIJIEHHOCTH, Ce/IbCKOr0 XO35IHCTBA W TPAHCIIOpPTa HAa COCTOsIHUE
OKpY»Karolel TIPUPOJHOW Cpe/ibl.

KoMMyHHUKaTHBHbIe YHUBePCaA/IbHbIE YUeOHbIe AeHCTBUS:

yMeHUs 3aZlaBaThb BOMpPOCHI (B XOJe Auasora U (Wam) AUCKYCCUM) T10
CyllecTBY 0OCy>KJaemoit TeMbl, (HOpPMYJUPOBaTb CBOM  IpeJ/I0XKeHus
OTHOCUTE/TbHO BBITIOJTHEHUSI MPe/I/IOKeHHOM 3a/1aul;

yMeHUs] TIpeACTaB/sATh TI0JlyueHHble pe3y/ibTaThl [103HaBaTeIbHOU
JIesITeIbHOCTU B YCTHBIX U TIMCbMEHHBIX TeKCTaxX; /Je/iaTb Ipe3eHTaluio
pe3y/ibTaTOB  BBIMOJHEHHsI XMMHUYECKOro SKCrepuMeHTa (/1abopaTopHOro
OTbITa, JlabopaTopHOU paboThl TI0 UCC/IEIOBAaHUIO CBOMCTB BeIleCTB, yueOHOTro
MPOEKTa);

yMeHHs1 y4ueOHOrO COTpyJHWYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HaBaTeJIbHOM M MCC/Ie[loBaTebCKOW  [1eATelbHOCTM TpW  pellleHuun
BO3HUKAIOIIUX TP0o06/eM Ha OCHOBe yuéTa OOL[MX MHTEPeCOB W COT/IaCOBAHUS
no3uruii  (06Cy>kgeHusi, O0OMeH  MHEHHMSIMHM, «MO3TOBbIe  IITYPMbI»,
KOOpAUWHALIUSI COBMECTHBIX JelCTBUM, Orpefie/ieHue KpPUTepueB IO OLieHKe
KauecTBa BBIMOJIHEHHOW paboThI U IpyTHe).

PeryisiTUBHBbIe YyHUBePCa/IbHbIE YUeOHbIe AeHCTBUS:

yMeHHe CaMOCTOSATebHO OTpeje/sTh LeNu JesATelbHOCTH, TJIaHHPOBaTh,
OCYIL[eCTBJISITh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO
JesTeTbHOCTh, BbIOMpaTh Haubosee 3(heKTHBHBIe CIIOCOObI pellieHUst YueOHbIX
Y TI03HaBaTeJIbHBbIX 3a/lay, CAMOCTOSATENbHO COCTABJSATh WM KOPPEKTHUPOBAaTh
Npe/i/Io)KeHHbIA alrOpUTM [IeMCTBUN TPU BBLIMIOJHEHUU 3a/laHul C Y4YETOM



T0JTyYeHHsT HOBBIX 3HaHUM 00 M3yuaeMbIX 00BEKTaX — Bell[eCTBaX U peaklusXx,
OLIeHMBaTh COOTBETCTBUE MOJIyYEHHOTO pe3y/ibTaTa 3asBJ€HHOM 1e/id, yMeHHe
WCIO/b30BaTh W aHA/IM3UPOBaTh KOHTEKCThI, TIpefjiaraeMbie B YC/IOBUU
3a/laHUM.

IMPE/IMETHBIE PE3YJ/IBTATBI

B cocraBe TIpeMeTHBIX pe3y/JbTaTOB I0 OCBOEHHWIO 00s13aTebHOTO

coiepKaHusl, YCTaHOBJIEHHOTO [aHHOM dezmepanbHON paboueli mporpaMMon,
BBIZIEJISIIOT: OCBOEHHbIe 00YyUarol[UMHCS HayuHble 3HAHWS, YMEHHUS U CTOCOObI
JeUCTBUM, crieludyyeckyie [Aas TIpegMeTHOW obmact  «Xumusi», BUIBI
JleATeJIbHOCTU [0 TOJIyYEeHHWIO HOBOTO 3HAaHWS, €ero WHTeprpeTaluy,
rpeoOpa30BaHMIO ¥ TIPUMEHEHHIO B Pa3/TMUHBIX YUeOHBIX ¥ HOBBIX CUTYaI[UsX.

K koniy obyueHusi B 8 Kiacce mpeaMeTHble pe3y/ibTaThl Ha 6a30BOM

YPOBHE /I0JDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUH:

e PacKpbIBaTb CMBIC/T OCHOBHBIX XMMUUECKUX MOHATUM: aTOM, MOJIEKYJIa,
XUMUYECKHH 3/IEMEHT, TIPOCTOe BelleCTBO, C/I0’KHOE BelleCTBO, CMeCh
(ofHOpOIHAs ¥ HEOJHOPO/IHAS ), BaJIEHTHOCTh, OTHOCUTE/TbHAsA aTOMHast
M MOJIeKYyJiIpHas Macca, KOJIMUeCTBO Bel[eCTBa, MOJb, MOJISIpHas
Macca, MaccoBasi J0Jid XUMHUYECKOro 53jeMeHTa B COeJUHEeHUH,
MOJIIPHBIE ~ 00BEM, OKCHJl,  KHCJIOTa, OCHOBaHWe,  COJIb,
3JIeKTPOOTPULIATE/IbHOCTh, CTeleHb OKUCIEHUsl, XUMUUYeCcKasi peakiius,
K/1acCU(UKalvsl peakl[ii: peaki[ud COeJUHEeHUs], peaKLIuU pa3/i0KeHuUs,
peakIuM 3aMellleHus], peaklui OOMeHa, 3K30- W SHAOTEepMUUECKHe
peakiuu, TerioBor 3(hPeKT peakiuu, siipO aToMa, 3JIeKTPOHHBIA C/IOU
aToMa, aTOMHas opbOuTanb, paguyC aTroMa, XWUMWUecKas CBs3b,
MO/ISIpHAasi U HeroJisipHasi KOBaJIeHTHasl CBsi3b, HMOHHAs CBSI3b, WOH,
KaTUOH, aHWOH, pacTBOp, MaccoBas JoJisg BellecTBa (TPOL|@HTHas
KOHLIEHTpaLusi) B pacTBOPE;

e WUIKOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XUMWYECKUX TOHSATUU U
TIPUMEHSTh 3TH TOHSITHS MPY OMKMCAHUU BeIeCTB U UX TMpeBpallleHUl;

e HCIO/b30BaTh XUMHWYECKYIO) CUMBOJIMKY [Jisi COCTaBeHUs1 (OpMy
BellleCTB U YPaBHEHUW XMMUUECKUX PeakLui;

e OmpefensdTb BaJeHTHOCTb aTOMOB  J/JIeMEHTOB B  OWHaApHBIX
COeUHEeHMSX, CTeleHb OKHC/IEHHWsS 37IeMeHTOB B  OMHApHBIX
COeJMHEHNUsIX, MPUHAZJIEXHOCTb BEIIeCTB K OMNpe/e/IEHHOMY K/accy
coelMHeHWH MO (hopMyJiaM, BUJ, XMMUUECKOU CBSI3U (KOBaJIeHTHasi U
VIOHHAas1) B HEOPraHUYeCKUX COeIMHeHUSIX;

e packpeiBaTb CMmbIc1 Ilepuoauueckoro 3akoHa [I. M. MeHpeneesa:
JIeMOHCTPHUPOBAaTh MOHUMaHWe MepUoJUYeCKOr 3aBUCUMOCTH CBOWCTB
XUMUUECKUX 37IEMEHTOB OT UX MoJioXKeHus B [leproinueckoit cucteme,
3aKOHOB COXpaHEHWsI MacChl Bel[eCTB, MOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs], 3aKOHa ABOrafjpo;

e OIKCBIBAaTb U XapaKTepr30BaThb TabmuHyto ¢dopmy Ileproanueckoit
CUCTeMbl XWMHWYECKHUX SJIEMEHTOB: pa3/InuyaTh T[IOHATUS «TJIaBHasI
noarpyrrma (A-rpynma)» u «nobouHast noarpynma (B-rpymma)», masbie
1 OOJIbIIIME TTEPUO/IbI, COOTHOCUTb 0003HAUeHHs, KOTOpble UMEIOTCS B
Tabsure «I[leproguueckass cucreMa XUMWUYeCKUX 3jemeHToB [I. M.
MeHiesleeBa» C YMCIOBbIMU XapaKTePUCTUKaMU CTPOEHUSI aTOMOB
XUMAYEeCKUX 3JIeMeHTOB (cocTaB W 3apsii sifipa, oOljee 4YKC/IO
3JIeKTPOHOB U pacrpe/ie/ieHle UX M0 371eKTPOHHBIM CJI0SIM);



K

K/IaCCU(ULIMPOBaTh ~ XMMHUUYECKWe  3JIeMeHTbl,  HeOpraHhyecKue
Bell[eCTBa, XUMHUYECKHEe peakLUH (110 YMCIY U COCTaBY Y4YaCTBYHOLIUX B
peakl1y BeleCTB, 110 TeIyIOBOMY 3(PQeKTy);

XapaKTepr30BaTh (OIMKChIBAaTh) OOII[e XUMUUECKHe CBOMCTBA BeIleCTB
pa3MUHbIX  KJIaCCOB,  MOATBepXZAas  OMUCaHuWe  MpHUMepaMu
MOJIEKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOLMX XUMUUECKUX PeaKLIi;

MPOrHO3MPOBaTh CBOMCTBA BeLeCTB B  3aBUCMMOCTM OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOKHOCTH TIPOTEKaHUSI XHMMHUYECKUX
TpeBpallleHNld B pa3/IMYHbIX yC/IOBUSX;

BBIUUC/IATb OTHOCUTE/IbHYIO MOJIEKY/ISIDHYIO M MOJIAPHYIO MacChl
BeI[eCTB, MacCCOBYH) [O/JK0 XWMHUECKOro 3jeMeHTa mno (opmyJsie
COeJJMHeHHs], MaCCOBYHO [OJII0 BelleCcTBA B pacTBOpe, TPOBOJUThb
PacuéThl O YPABHEHUIO XUMUYECKOM peakLny;

MIPUMEHATh OCHOBHBIE Orepalydyd MBICJIUTE/IbHOM [1eATe/IbHOCTH  —
aHa/ M3 M CHHTe3, CpaBHeHWe, 000O0LIeHHe, CUCTEMATHU3ALIMIO,
K/IaCCU(UKALMIO, BbISB/IEHHE MPUUMHHO-CIEJCTBEHHbIX CBsI3ed — A
V3y4YeHMUs] CBOWCTB BeL[eCTB M XUMHYECKUX peakLUd, eCTeCTBEeHHO-
HayuyHble  MeTOZAbl  T03HaHWs —  HaO/oJeHWe,  U3MepeHue,
MOZie/TMpOBaHue, SKCIepUMEHT (peasibHbIM U MbIC/IEHHBIN );

C1ejoBaTh  IpaBU/aM  MOJIb30BaHUS XMMHWUECKOW TOCYyZOM |
nabopaTopHbIM 000pyZOBaHUEM, a TaK)Ke TIpaBWIaM oOpaileHus C
Bell[eCTBAMU B COOTBETCTBUM C HWHCTPYKLUSIMA II0 BBITOJTHEHUIO
7abopaTOPHBIX XUMHUUECKUX OIBITOB T0 TIOAYyYeHU0 U COOMpaHUI0
ra3oo0pa3HbIX BellecTB (BOAOpPOZAa W KHUCJIOPOZa), TPUTOTOBJIEHUIO
pacTBOpPOB C OMNpeJe/NéHHOM MacCOBOM [Jl07led  pacTBOPEHHOIO
Bel[eCTBa, MJIAaHUPOBaTh M MPOBOJUTh XUMHUUYECKHE SKCIIEPUMEHTBI 110
pacrio3HaBaHMIO pPacTBOPOB IIjeJloUed M KUCAOT C  TOMOILIbIO
VIH/IUKaTOPOB (/1akMyC, (peHOI(TanenH, MeTUIOPAHX U IPyTHE).

KOHIy oOyueHusi B 9 Kijacce rpeiMeTHble pe3y/bTaThbl Ha 0a30BOM

YPOBHe ZIO/KHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCS YMEeHHUH:

PacKpbIBaThb CMBIC/I OCHOBHBIX XUMHYECKHUX TOHATHM: XUMUYECKUU
5JIEMEHT, aTOM, MOJIeKyJ/a, WOH, KaTHOH, aHWOH, IIPOCTOe BelecTBO,
CJIOJKHOE BeIL[eCTBO, BAJIEHTHOCTb, 3/IeKTPOOTPULIATE/IbHOCTD, CTEIeHb
OKHUC/IeHUs, XUMUYecKass peaklusl, XMMHWUecKas CBsi3b, TeIIOBOM
3¢ dexT peakiuu, MO/b, MOJISIPHbIM O0BEM, PaCTBOpP, 3JIEKTPOJIUTHI,
HEeD3JIeKTPOJIUTHI, 3/IeKTPOJIUTUYEeCKass JAUCCOLMaLus, peakliui HOHHOIO
obMeHa, KaTa/iu3aTop, XUMHUUYECKOe paBHOBecue, oOpaTumble U
HeoOpaTUMBble peaki[iH, OKUC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE Peakiuy,
OKUC/IUTe/Ib, BOCCTAHOBUTE/Ib, OKUC/IIEHWe U  BOCCTaHOBJIEHHUE,
a/UIOTponusl, am(@pOTEPHOCTb, XHWMHUeCKass CBSI3b (KOBaJleHTHas,
VOHHAas, MeTa/ulnueckas), KpUCTa//IMyeckass peléTka, KOppOo3us
MeTasulOB, CIIaBbl, CKOPOCTb XHWMWUECKOW peakLWW, Ipefe/bHO
Jonycrtrmas KoHueHTpauud 1I/IK BelecTtsa;

W/UTFOCTPUPOBAaTh B3aWMOCBS3b OCHOBHBIX XUMHYECKUX TMOHATUA U
TIPUMEHSITh 3TH MIOHATHS MPY ONMCAHUM BeLeCTB U UX MpeBpalljeHul;
VICII0/Ib30BaTh XMMHUUECKYI) CHMBOJIMKY JJII COCTaB/IeHUs (PopMyi
BelL[eCTB ¥ ypaBHEHUM XMMUUECKUX PeaKLUi;

omnpezenaTb Ba/leHTHOCTb U CTelleHb OKWUC/IeHUS XUMHUYeCKUX
5JIEMEHTOB B COeJWHEHHAX PpasIu4yHOro COCTaBa, IIPUHA/JIeKHOCTD
BelecTB K OIpe/ie/IEHHOMY KJacCy COeJUHeHWW 1o (popMmyJiaM, BUJ
XUMUYECKOM CBsA3M (KOBajleHTHas, WOHHAs, MeTa/yinyeckas) B



HEOPTraHWYeCKMX COe/IUHEHHsIX, 3apsi/l HOHA TI0 XUMUUECKO (popmye,
XapakTep CpeAbl B BO/HBIX PACTBOPAX HEOPraHUYECKUX COe/JMHEHHH,
THUTT KPUCTa/VIAUeCKON pellléTKU KOHKPETHOTO BellleCcTBa;

packpbiBaThb CMmbIC/ Ilepuopuueckoro 3akoHa [I. V. MeHgeneeBa u
JeMOHCTPUPOBATh €ro TOHMMaHWe: OMUChIBaTh W XapaKTepu30BaTb
TabsmuHyto popmy [leproguueckoii CUCTEMbI XUMHUUECKUX JIEMEHTOB:
pa3nuuaTh TIOHSTUS «IJIaBHas moArpymnma (A-Tpymma)» U «robouHast
nogrpynma (B-rpymma)», Manble ¥ 0ofbliie TMepuosbl, COOTHOCUTH
o003HaueHus1, KOTOpble HWMEIOTCS B TepuoAndecKkoi Tabuie, C
UYMC/IOBLIMU ~ XapaKTePUCTUKAaMU CTPOEHUSI aTOMOB  XUMHUUYECKUX
3JIEeMeHTOB (COCTaB M 3apsf] sifpa, o0Ilee YKWCIO 37eKTPOHOB U
pacripefiejieHe WX 10 3JIEKTPOHHBIM CJIOSIM), OOBSCHATH O0OIIe
3aKOHOMEPHOCTU B M3MeHeHUHU CBONCTB 3/IEMEHTOB U UX COeIMHEHUU B
ripejiesiax MaJblX TEePUOJOB U TJIaBHBIX TIOATPYII C YUYETOM CTPOEHUS
WX aTOMOB;

KiaccuUIMpoBaTh  XMMUUECKWe  3JIeMeHTbl,  HeOopraHuuyeckue
Bell[eCTBa, XUMHUUeCKHe peakiuu (110 YKUCIY U COCTaBYy YUYaCTBYHOIIUX B
peakiiy BelllecTB, 0 TerioBoMy 3¢ @deKTy, Mo U3MeHeHHI0 cTereHel
OKHUC/IeHUS] XUMUUeCKUX 7IeMeHTOB);

XapaKTepu30BaTh (OIMHChIBaTh) 00IHe U Crielfibruyeckue XUMUUECKHe
CBOMCTBA MPOCTBIX M CJOXKHBIX BeIl[eCTB, TO/TBep)KJas OIMcaHue
TIpUMepaMu MOJIEKYJISIDHBIX M MOHHBIX YpaBHEHUM COOTBETCTBYIOIIMX
XUMUYECKUX peakI[ui;

COCTaB/ISATb YPABHEHHUsI 3/IEKTPOIMTHYECKON JMCCOLMALIMK  KHCTIOT,
Iesiouell W COJeHd, TIONHbIE W COKPALEHHBIE YPAaBHEHWS peakLuh
HMOHHOT'0 o6meHa ypaBHEHUs]  peaklyuid,  TIOATBEepP’KJarol[ux
CylL|eCTBOBaHUe FeHeTHYECKOH CBA3N MeXKy BelljeCTBaMU Pa3/TMUHbIX
KJIaCCOB;

pacKphiBaTh CYIIHOCTb OKHUC/UTE/TbHO-BOCCTAHOBUTE/IbHBIX peakluii
TOCPe/ICTBOM COCTaBJIeHUS 3JIEKTPOHHOTO OasaHca 3TUX peakLui;
TIPOrHO3MPOBaTh CBOMCTBA BeIeCTB B 3aBUCMMOCTH OT UX CTPOEHUSs,
BO3MOYKHOCTU TIPOTEKaHUsI XMMUYECKUX TIpeBpallleHuil B pa3/InuHbIX
yCJIOBUSIX;

BBIUUC/IATb OTHOCUTE/NIbHYIO MOJIEKY/ISIPHYI0 M MOJIIDHYHO MacChl
BeIIeCTB, MacCCOBYIO JOJK0 XHWMHUYECKOro 3jeMeHTa Mo ¢opmysie
COeJMHEeHUs, MacCOBYHO [I0/IF0 BellleCTBa B pPacTBOpe, MPOBOJWUTh
PacuéThl M0 YPAaBHEHUIO XUMUUECKOM peaki[uy;

cobmofaTh  MpaBWa  TI0/Ib30BaHUST ~ XUMHYECKOW TOCyA0M U
nabopaTopHbIM 000OpyZOBaHMEM, a TaKXke IIpaBWia oOpaleHus C
Bell[eCTBaMU B COOTBETCTBUM C WHCTPYKI[USIMU TIO BBITIO/THEHUIO
nabopaToOpHBIX XUMHUYECKHX OIBITOB TI0 TIOJIyYeHHI0O W COOMpaHHUIO
ra3o000pa3HbIX BelllecTB (aMMHaKa M YTJIeKUCIOTO ra3a);

TIPOBOJIUTh  peaki[iu, TO/JTBepXKAarollie KaueCTBeHHbIM COCTaB
pa3/MUHbIX BEIeCTB: Ppacro3HaBaThb OMbITHBIM TMYTEM  XJIOpPHUJ-,
opomua-, woaua-, kKapboHaT-, docdar-, cuaMKar-, Cyabdar-,
TM/IDOKCH/-MOHBbI, KaTUOHbI aMMOHUSI ¥ MOHBI MU3yUYeHHbIX MeTaslioB,
TIPUCYTCTBYIOIIE B BOJHBIX PaCTBOpax HeOPraHUUeCKUX BelllecTB;
TIPUMEHSITh OCHOBHbIE Orepalid MBICIUTE/IbHON  /1eITe/TbHOCTU  —
aHaM3 W CUHTe3, CpaBHeHWe, 0000ljeHNe, CHCTeMaTH3alHio,
BbISIBJIEHWE TIPUUMHHO-CJIe/[CTBEHHBIX CBsi3el — /IJIs1 U3yueHUs] CBOMCTB
BeI[eCTB M XUMHUUYECKUX peakiuii, eCcTeCTBeHHO-HayuHble MeTO/bl



Mo3HaHUsl — HabJo/leHre, U3MepeHue, MOJe/TMpOBaHe, SKCIIePUMEHT
(peasibHBIN U MBIC/IEHHBIN).



TEMATHNYECKOE IVIAHUPOBAHUE

8 KVIACC
HaumeHoBaHHe KonnyecTrBo uacos
No OnekTpoHHbIe (UG poBHIe)
pa3/je/ioB U TeM KoHTpo/bHbBIE IIpakTHUecKue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
MPOrpaMmbI paboThI paboThI
Pazpen 1. IlepBoHavasibHbIe XUMHUECKHE TIOHATHSA
XuMUST — BaKHast
11 06/1acTb eCTeCTBO3HAHUS c 5 bubmumoreka LIOK
' U [IPaKTHUYeCKOM https://m.edsoo.ru/7f41837¢
JlesATeJIbHOCTH YesIoBeKa
19 BerriectBa 1 XiMmmuyeckue 15 1 bubnuoreka LIOK
’ peaKIyu https://m.edsoo.ru/7f41837c
Wroro no paspeny 20
Pa3pgen 2. BaxxHeliue npejCTaBUTe/ M HEOPraHMYeCKHX BellecTB
21 Boszayx. Kucnopog. 6 bubmoreka [IOK
' [TonsiTre 06 OKCHAAX https://m.edsoo.ru/7f41837c
59 Bopopog.ITousitue o 8 1 Bubmoreka IIOK
’ KUCJIOTaxX U COJISIX https://m.edsoo.ru/7f41837¢
53 Boga. PacTBopsl. . 1 1 bubmmoreka LIOK
' T[TonsiTre 06 OCHOBAHUSIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE K/1aCChI v OK
nbnmoreka
2.4 HeopraHuyeCcKux 11 1 1 H

CoeTMHEeHUM

https://m.edsoo.ru/7f41837¢




Wroro no paspeny 30

Pazpgen 3. Ilepuoanueckuii 3akoH u Ilepuoguueckasi cucreMa xumuueckux 37ieMeHToB [I. V1. MenjeneeBa. CTpoeHHe aTOMOB.
XumMnueckas cBfi3b. OKHC/IMTe/TbHO-BOCCTAaHOBUTE/IbHBIE PeaKLiuu

[TepuogruecKuii 3aKOH U
[Teproguueckasi cucrema
3.1 XUMHUECKUX 3JIEMEHTOB 7
. . MeHnpeneesa.
CtpoeHue aToma

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

XumMHnueckast CBA3b.

3.2 OKUC/IHUTENTEHO- 8 1 Bbubmoreka IIOK
) BOCCTaHOBUTE/IbHbBIE https://m.edsoo.ru/7f41837c
peakiuu
bubmoreka LIOK
J4!
TOTO TO pasesy 15 https://m.edsoo.ru/7f41837c
b K
Pe3epBHOe Bpems 3 nbmaotexa [O

https://m.edsoo.ru/7f41837¢

OBLIEE KOJIMYECTBO

YACOB IO [IPOTPAMME 68 4 5




9 K/IACC

HaumeHnoBauue Ko/muecTBo yacos
No OnekTpoHHbIe (UG poBHIe)
pa3fie/ioB U TeM KonTpo/sibHbIE IIpakTHyeckue
n/n Bcero o0pa3oBaTe/IbHbIE PeCypChl
[POrpaMmblI paboThI paboThI
Pa3zpen 1. BejectBo 1 XuMHU4YeCKue peakinjuu
IToBTOpEHUE U
11 yray6ieHue 3HaHUN c 1 bubmioreka LJOK
' OCHOBHBLIX pPa3/ie/ioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE
1.2 3aKOHOMEpPHOCTH 4 Bubmoreka LOK
) p . https://m.edsoo.ru/7f41a636
XUMUYECKUX peakiui
DJIEKTPOJIUTAYECKas
13 Juccouuarys. 3 1 1 bubmmoreka IIOK
' XHUMHUUeCKUe peakijiu B https://m.edsoo.ru/7f41a636
pacTBopax
Nroro no paspeny 17
Paspgen 2. HemeTta/ibl M UX COeJMHEHUSA
OO0111ast XapaKTeprUCTHKA
2.1 XI/II\iIJj/IHECKII/)IX 3n§MeHTOB 4 1 Bubmorexa LIOK
’ https://m.edsoo.ru/7f41a636
VIIA-rpynmel. ["anorenst
2.2 OO0111ast XapaKTeprUCTHKa 6 bubmmoreka IIOK

XUMHUYECKHUX 3/IEMEHTOB
VIA-rpynmsl. Cepa 4 eé

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




CcoeIUHeHUsI
OO0111ast XapaKTeprUCTHKa
23 XUMUYECKUX 3/IeMEeHTOB . Bbubmoreka IIOK
' VA-rpymmel. A30T, https://m.edsoo.ru/7f41a636
docdop 1 ux coeiuHeHUs
OO011jast XapaKTeprUCTHKa
XUMHUUECKUX 3JIEMEHTOB Butf HOK
nboTeka
24 IVA-rpynmel. Yrnepog v
P 3\7, POA 8 https://m.edsoo.ru/7f41a636
KPeMHUI U UX
coeJuHeHUst
Wtoro nio pasgeny 25
Pa3pen 3. MeTa/nabl 4 X COe/JMHEHUS
31 OO1me cBOMCTBA 4 bubmmoreka LIOK
’ MeTasIioB https://m.edsoo.ru/7f41a636
3.9 BakHeilllive MeTanbl U 16 bubmoreka LIOK
' HX COeJUHEHUs https://m.edsoo.ru/7f41a636
Wroro no paspeny 20
Pa3pgen 4. Xumus 4 okpyxawujasi cpeja
41 BemiectBa 1 maTepuasbl B 3 bubmoreka LIOK
' JKU3HH YeloBeKa https://m.edsoo.ru/7f41a636
Wroro no paspeny 3
Pe3eDEHOE BDEMS 3 bubmioTeka 1IOK
P P https://m.edsoo.ru/7f41a636




OBHIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68







