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MNOACHUTEJBHASA 3AIINCKA

[TporpaMmMa o XMMHUHM Ha yPOBHE OCHOBHOT'O 00IIero 00pa3oBaHMs COCTaBJICHA Ha
OCHOBE TPeOOBaHMI K pe3yJIbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEeIbHON
IpOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBanus, npeactaBieHHbx B @I'OC 000, a
Tak)Ke Ha OCHOBE (pesiepanibHOM pabouei MporpaMMbl BOCIIUTAHUS U C YUETOM
KOHIEMNINH MPENOoJaBaHusl yYeOHOr o IpeaMeTa « XuMus» B 00pa30BaTEIbHbIX
opranu3anuax Poccuiickon denepanuu.

[TporpaMMa o XxumMuu JaET NPEACTABICHUE O LENSIX, O0IIEH CTpaTeruu 00y4eHus,
BOCIIMTAHUSA U PA3BUTHUS 00yUaIOUINXCS CPEICTBAMU YUEOHOTO IIpeIMeETa,
yCTaHaBIIMBAET 0053aTEIbHOE IPEIMETHOE COJIEpPIKaHNE, IPEAyCMaTpPUBAET
pacnpeneneHre ero no Kjiaccam 1 CTpyKTypUpPOBaHUE 110 pa3/ielaM U TeMaMm
IPOrpaMMBbI 10 XUMHH, ONIPENEIIAET KOJTUYECTBEHHbIE U KaU€CTBEHHbBIE
XapaKTEPUCTUKHU COJIEPKAHUS, PEKOMEHIYEMYIO MTOCJIEI0BATEIbHOCTh H3yUEHHUS
XUMUU C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
Ipolecca, BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIIMXCA, ONPEIEIIET BO3MOKHOCTH
IpeaMeTa JUIsl peain3ali TpeOOBaHUM K Pe3yJIbTaTaM OCBOEHHUSI OCHOBHOM
o0Opa3zoBaTeILHON TPOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs, a TAKKE
TpeOOBaHUil K pe3ynbTaTaM 0Oy4eHUs XUMHUH Ha YPOBHE LieJIei U3yueHus npeaMera
Y OCHOBHBIX BHJIOB yU€OHO-II03HABATEJIBHOM 1€ATEIBHOCTH 00YyUaroIerocs 1mno
OCBOEHUIO yYEOHOI'O COJIEPIKaHNU.

3HaHHUE XUMHHU CIYKUT OCHOBOM AJi1 (GOPMUPOBAHMSI MUPOBO33PEHHUS
oOyuJarolerocs, ero MpeacTaBiICHU 0 MaTepualbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
urparot (opMHUpyeMbIe XUMUEHN MPEACTABIECHUS O B3aUMOIIPEBPALLEHUSIX SHEPTUU U
00 3BOJIIOLIMYU BEIIECTB B IPUPOJE, O MYTSIX PEIICHUs IN100aIbHbIX MPoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPhEBOM, SJHEPreTUYECKOM, MUILIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, MPOOJIEM 3paBOOXPAHECHHUS.

N3ydeHnne xumuu:

CIIOCOOCTBYET peau3alii BO3MOKHOCTEHN AJI1 CaMOpa3BUTHS U POPMUPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 001Iel U (yHKIMOHATBHOW IPAMOTHOCTH;

BHOCHUT BKJIaJl B ((OPMUPOBAHHUE MBIIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEN
00y4aroluXxcs, HABBIKOB UX CAMOCTOSITENIbHON yueOHOM e TebHOCTH,
HKCIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCE/IHEBHOM JKMU3HHU, TaK U B IPO(PECCUOHATBHON AESITEIbHOCTH;

3HaKOMUT CO CHEU(PUKON HAYYHOT'O MBILUICHHUS, 3aKJIaJIbIBAET OCHOBBI 1I€JIOCTHOTO
B3IJI51/1a HA €IMHCTBO MPUPOJIBI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATAIlOM B
(OpMHUPOBAHUHN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYarOIINXCs;

CocOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSM, K TPUPOJIE, K UETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHUECKOE 00pa3oBaHUe
oOydJarommxcs.

JlanHble HanpaBiieHUs B 00y4YE€HUU XUMUU 00€CIIEYnBAIOTCS celupUKOn

coJiep KaHusl yueOHOro peaMeTa, KOTOPbI SBISETCS NeAaroruuecku
aJlanTUPOBAHHBIM OTpaX€HUEM 0a30BOI HAYKH XMMHUH HA ONPEIETEHHOM 3Tare eé
pa3BUTHSL.



Kypc xumun Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHusl OPUEHTUPOBAH Ha
OCBOEHHE 00YYaIOIMMHUCS CUCTEMbI IEPBOHAYAIIbHBIX MOHATUN XUMHH, OCHOB
HEOPraHWYECKON XUMHH U HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN
OPraHUYECKON XUMUH.

CrpykTypa copepx’aHusi IporpamMmsl 10 XUMHUHM C(pOPMHUPOBAHA HA OCHOBE
CUCTEMHOI0 noaxoja K €€ n3ydyeHuto. ColiepaHue CKIagbIBACTCA U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI ITOHATUN O XUMHUYECKOU
peakuuu. O0e 3T CUCTEMBbI CTPYKTYPHO OPTaHU30BAHBI 110 TPUHIIUITY
MOCJIEA0BATENBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKUX MPEICTABICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnognueckoro 3akona J[. I. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— IIPEJICTAaBICHUN 00 3JIEKTPOJUTUYECKON TUCCOLMALIMU BEIIECTB B pACTBOPAX.
Teopernyeckue 3HaHUS paCCMATPUBAIOTCS HA OCHOBE SMITMPUYECKU MOTYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MMOCIEAOBATEIBHO OT OAHOIO YPOBHS K
JPYroMY, BBINOJIHAS (PYHKIIUU OOBSCHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS
Y BO3MOXHOCTEM MPAKTUUECKOTO MPUMEHEHHUSI U MOTYYEHUSI U3YyYaEMbIX BEILIECTB.
OcBoeHue MpOrpaMMebl 110 XUMHUHU CLIOCOOCTBYET (POPMUPOBAHUIO IIPEICTABICHUS O
XUMHUYECKOM COCTABIIIONIEH HAyYHOW KapTUHBI MUpPA B JIOTHKE €€ CUCTEMHOM
IIPUPOBI, HEHHOCTHOTO OTHOIIECHHS K HAyYHOMY 3HAHUIO U METOJaM IO3HAaHUs B
Hayke. M3ydeHne XUMHUM POUMCXOAUT C IPUBIICYEHUEM 3HAHUM U3 PaHEEe U3yUEHHBIX
y4eOHbIX npeamMeToB: «OKpyxaromuid Mupy, «buonorus. 5—7 kinacce» u «dusuka. 7
KJIace».

[Tpu U3ydeHrHr XUMHUH IPOUCXOIUT (GOPMUPOBAHNE 3HAHUN OCHOB XUMUYECKOM
HAyKU KaK 00JJACTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUYECKOU 1eATeIbHOCTH
YEJIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. 3aja4ya y4eOHOIro
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUA — BaXKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB U TEOPETUYECKUX MOJIOKEHHM, TOCTYITHBIX 00001IeHII
MHPOBO33PEHUYECKOTO XapaKTepa, A3blKa HAYKH, B MPUOOIIEHUH K HAyYHBIM METO/IaM
MO3HAHUA [PU U3YYEHUH BEUIECTB U XUMHUYECKUX PEaKlnii, B POPMUPOBAHUH U
pa3BUTUU MO3HABATEIbHBIX YMEHUN U UX IPUMEHEHUH B Y4eOHO-TI03HABATENIbHOMN U
yueOHO-UCCIIeI0BATENbCKOM 1EITETbHOCTH, OCBOEHUH MPaBUi 0€301aCHOrO
oOpallleHus C BEeIIeCTBaMHU B IOBCEIHEBHOM KU3HU.

[Tpu M3yyeHHH XMMHUHM Ha YPOBHE OCHOBHOT'O 00111ero 00pa30BaHMsI Ba)KHOE 3HAUEHUE
npUOOpeN TaKKe 1eJd, Kak:

— (popMUPOBAHUE UHTEIUIEKTYaIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHHUUECTBY, CAMOCTOSATEILHOMY MPUHATHIO PEIICHU,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

— HaIPaBJICHHOCTh 00YYEHUsI HA CUCTEMATUYECKOE MPUOOIIEHHE 00YUaIOIIUXCs K
CaMOCTOATENbHOM NO3HABATEIBHOM 1€ITeIbHOCTH, HAYYHBIM METOIaM MO3HAHUS,
bopMHpYIOIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue yciIoBUi, CIOCOOCTBYIOLIUX MPUOOPETEHHUIO O0YUarOIIMMHUCS OTbITa
Pa3HOOOpa3HON JeATEIbHOCTH, TO3HAHUS U CAMOIIO3HAHHUS, KIIFOUEBBIX HABBIKOB



(KITFOUEBBIX KOMIETEHIIUN ), UMEIOIIUX YHUBEPCATIBLHOE 3HAUCHUE JJIS Pa3IUUYHBIX
BUJIOB JIESITEIHLHOCTH;

— dopmupoBaHne 00mel (PYHKIIMOHAIBEHON U €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B
TOM YHUCJIE YMEHUN OOBSICHATH U OLICHUBATH SABJICHUS OKPYKAIOIIETO MUPA,
UCIIOJIb3YS 3HAHUS U OTIBIT, TOJTYYEHHbIC MTPU U3YUYEHUHN XUMUH, TPUMEHATh UX MPU
pelieHuu npooieM B MOBCETHEBHOM KU3HU U TPYJIOBOM €ATEIbHOCTH;

— ¢opMHpOBaHUE Y O0YUAIOIIMXCA TYMAHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS
EHHOCTH XUMHUYECKUX 3HAHUM JIJIs1 BBIPAOOTKU SKOJIOTHYECKH 1E€IeCO00pa3HOro
MOBECHUS B OBITY U TPYAOBOM JEATEIBHOCTHU B LIESX COXPAHEHUS CBOETO 3/I0POBbS
Y OKPYKaIOIIEH ITPUPOTHON CPEIbI;

— pa3BUTHE MOTUBALIUU K O0YUEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIIO U
CaMOBOCIUTAHHUIO HA OCHOBE YCBOEHUS 0OIIEYEIOBEUECKHUX [IEHHOCTEH, TOTOBHOCTHU
K OCO3HAHHOMY BBIOOpPY NPO(DHIIS 1 HAMIPaBICHHOCTH JabHEHIIIETO O0yICHHUS.
OO6m1ee Yncio YacoB, OTBEIEHHBIX JJISI U3YYEHUsI XUMUK HA YPOBHE OCHOBHOTO
oO1iero oOpazoBaHusi, coctaBisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumuu. Poiap XMMUM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BellecTBa. PU3NUECKHE CBOMCTBA BEMIECTB. ATPETaTHOE COCTOSIHUE BEUIECTB.
[TonsiTue o MeTogax rmo3Hanusi B XumMuu. Yuctoie BemecTa u cmecu. CriocoObl
pa3aeeHust CMeceil.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3IIEeMEHTHI. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U CIIOKHBIE BelEeCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas popmysa. BanreHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA COCTaBa BellecTB. OTHOCUTENbHAs aTOMHAast Macca. OTHOCUTENbHAS
MOJIEKYJIsipHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTa B COCUHEHUH.
KommuecTBo BeniectBa. Monb. MossgpHaas Macca. B3auMoCBsI3b KOJIMUECTBA, MAaCChl U
YyUCca CTPYKTYPHBIX €UHUIL BellecTBa. Pacuétel mo ¢popmysiaMm XUMHUYECKUX
COCIMHEHNM.

DU3NYECKNE U XUMUYECKHUE SIBIICHUSL. XUMUYECKas peakius U €€ MPU3HaKu. 3aKOH
COXpaHEHHMS MacChl BeIlleCTB. XuMuueckue ypaBsHeHnus. Knaccudukarus
XUMHUYECKUX PeaKIuil (COeqMHEHMS, Pa3JIOKEHUS, 3aMeIIeHHUsI, OOMEHA).
Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKON TTOCYJI0M, MpaBUiIaMu pabOThI B TaOOpaTOpUU U
npuémamu oOpaIieHus ¢ J1abopaTopHbBIM 000PYI0OBAaHUEM, U3YUCHHUE U ONTMCAHNE
(bu3MYEeCKUX CBOMCTB 00Pa3II0B HEOPraHUYECKUX BEIIECTB, HAOIIOIEHNE
busnueckux (IIaBJIeHUE BOCKA, TasTHUE JIb/Ia, PACTUPAHKE caxapa B CTYIIKE, KHTICHUE
U KOHJICHCAIUs BOJbI) U XUMHUECKUX (TOPEHUE CBEYH, MPOKATMBAHUE METHOMN
MIPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTOW) sIBJICHUM, HaOII0/ICHUE U ONKUCAHUe
MIPU3HAKOB MPOTEKaHUsI XUMUUECKUX PEeaKlnil (pa3ioKeHue caxapa,
B3aUMO/ICHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHNEe TUAPOKCUIA
meau (1) mpu HarpeBaHuH, B3aMMOICHCTBHE XKele3a ¢ pactBopoM cou meau (1),
U3y4eHHUE CIOCOOO0B pa3/ieNIeHUs] CMECE: C MTOMOILbI0 MAarHUTa, (PUIbTPOBAHUE,
BbITIApYBaHUE, JUCTUILISIUS, XpoMaTorpadusi, MPOBEICHUE OUYNCTKU TOBAPEHHON
COJIM, HAOJIIOICHUE U OMTUCAHUE PE3YJIbTATOB MIPOBEICHHUS OIIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUSI MacChl, CO3JaHuEe MOJIEIEH MOJIEKYI
(I1apoCTepIKHEBBIX ).

BaxHeline npeacTraBuTe M HCOPraHUYECKUX BELIEeCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 351eMEHT ¥ IPOCTOE BEIIECTBO.
Haxoxxnenue kucmopoja B mpupoje, Gusndeckrne 1 XUuMHUIECKUE CBOMCTBA (peaKiuu
ropenusi). Oxcunel. [Ipumenenue kucnopoa. CriocoOb! MOIYISHHS KUCIOpOaa B
1abopaTopuu U MpoMbIUIeHHOCTH. KpyroBopot kuciopoja B npupojae. O30H —
aJUIOTpOTHAsE MOU(DUKALIMS KUCIOPOa.

TennoBoi 3¢ HeKT XUMHUUECKOU peakliii, TEPMOXUMUYECKHE YPABHEHUS, IK30- U
SHIOTEPMUYECKHUE peaKIU. TOIMIMBO: YyTOJb U METaH. 3arps3HEeHUE BO3/1yXa,
yCUJIEHHE MMAPHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.



Bonopoa — anemeHT 1 npoctoe BewmecTBo. Haxoxaenrne Bogopoaa B IpUpoJe,
bu3NYecKue 1 XUMHUYECKUE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI moydeHus. KucioTsr
U COJIN.

MoutsipHbIit 00BEM Ta30B. PacdéThl 0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne cBOMCTBA BOJBI. Bona kak pactsopurens. PactBopel. Hackimenusie u
HEHACBIILIEHHBIE PACTBOPBI. PAaCTBOPMMOCTH BellleCTB B Bojie. MaccoBast JoJis
BEILIECTBA B PACTBOpE. XMMHUECKHAE CBOMCTBA BOJIb. OcHOBaHMS. Posib pacTBOPOB B
MIPUPOJIE U B )KU3HU YeJoBeKa. KpyroBopoT BOAbI B IpUpPOJE. 3arpsA3HECHUE
NpUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus nHeoprannyeckux coenunennii. Oxkcuapl. Knaccudukaius okCuIoB:
coyieoOpa3zyroire (OCHOBHBIC, KUCIOTHBIC, aM(POTEPHBIC) U HECOIe00pa3yroIue.
HomenknaTtypa okcuaoB. @U3nuecKue U XuMHYECKUEe CBoKCTBA OKcHIoB. [lomydyenue
OKCHJIOB.

OcHoBanust. Kiaccudukaius 0OCHOBaHMI: MIENOYN U HEPACTBOPUMbBIE OCHOBAHMS.
Howmenknarypa ocHoBanui. @U3NYECKUE U XUMUYECKAE CBOMCTBA OCHOBAHUM.
[TomyyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknarypa kuciaot. @uznueckue u
XUMHUYECKHE cBoMcTBa KUCIOT. P aktuBHOCTH MeTaiuioB H. H. bekerona.
[Tony4yeHne KUCIIOT.

Conu. HomeHknatypa coneil. @u3n4ecKkue 1 XMMHYECKUE CBOMCTBA COJIEH.
[TomydyeHue conen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCIUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEACIICHUE COIEPKAHUSI KUCIOPO/Ia B BO3yX€, MTOIYYEHHE,
coOupaHue, paclio3HaBaHUE U U3yUYE€HHUE CBOMCTB KUCIIOPO/ia, HAOII0ICHHE
B3aMMO/ICHCTBUS BEIIECTB C KMUCJIOPOJIOM U YCIOBUS BO3HUKHOBEHHUSI U TIPEKPAICHUS
ropeHus (moxapa), 03HaKoMJIeHuE ¢ 00pa3laMu OKCUIOB U OMTMCAHUE X CBOMCTB,
MoJIyuyeHue, cooupaHue, paclio3HaBaHWE U U3yUYE€HHUE CBOMCTB BOIOPO/Ia (TOPEHUE),
B3auMO/IelicTBUE BoJopoa ¢ okcuioM Menu (1) (Bo3MOXKHO UCTIOIB30BaHUE
BUJICOMATEPUAIIOB), HAOJIOICHHE 00Pa3IOB BEIIECTB KOJIMYECTBOM | MOJIb,
UCCIeI0BaHNE OCOOCHHOCTEN PaCTBOPEHHUS BEILIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOM J10JIEW paCTBOPEHHOTO
BEIIIECTBA, B3aUMOICHCTBHE BOIBI C METAJJIAaMH (HATPUEM M KaJbIIHeM) (BO3MOXKHO
WCIIOJIb30BAaHUE BUICOMATEPUATIOB), UCCIIEIOBAaHIE 00Pa3l0B HEOPTAHUIECKUX
BEIIIECTB PA3IUYHBIX KJIACCOB, HAOIOIEHNE U3MEHEHHSI OKPACKU MHIMKATOPOB B
pacTBOpax KUCIOT U IIeIoYel, n3yueHune B3aumoaeicTBus okcuaa meau (1) c
PAaCTBOPOM CEPHOM KHUCJIOTHI, KUCJIOT C ME€TaJUIaMH, PEAKIIMN HEUTpaIn3aInu,
MOJIyYE€HHE HEPACTBOPUMBIX OCHOBAHH, BRITECHEHUE OJTHOTO METAILIA JPYTUM U3
pacTBOpa COJIM, PEIICHUE KCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelue Kiraccol
HEOPTaHUYECKUX COSTUHCHUI.

IHepuoanuyeckuii 3axoH u [lepuoanyeckasi cucreMa XUMHUYECKHX 3J1eMeHTOB /1.
N. MenneinieeBa. CtpoeHne aToMOB. XUMH4YECKas CBA3b. OKUCINTEIbHO-
BOCCTAHOBUTEJIbHbIE PEaKIUH



[TepBbie MOMBITKY KJIaCCH(PUKAIIUU XUMUYECKUX 31eMEHTOB. [loHsATHE O rpynmax
CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U LIEJIOYHO3EMEIbHBIE METAJUIbI, IaJOT€HBI,
UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPbIE 00pa3yioT aM(OTEpHbIE OKCUIBI U
TUAPOKCHIBI.

[lepnonnueckuit 3axoH. [lepuonnueckas cucrema XuMu4ecKkux 3ieMeHToB /1. 1.
Menneneesa. Koporkonepuoanas u JiuuHHonepuoanas popmsl Ilepuoanueckoit
CUCTEMBI XUMUYECKUX IeMeHTOB [[. 1. Menneneesa. [lepuoipl v rpymisl.
DU3NYECKHUI CMBICI MIOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOIA U IPYIIIIBI JIEMEHTA.
Crpoenune atoMoB. CocTaB aTOMHBIX sep. M3oTonsl. DiekTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000J109eK aTOMOB NEPBHIX 20 XMMUUYECKUX 3JIEMEHTOB
[Tepuomnueckont cucremsl 1. . MenneneeBa. XapaKTepUCTUKA XUMAYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneesa.
3aKOHOMEPHOCTH U3MEHEHHSI paiiyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPYIIaM U IEPUOJAM.

3nauenue [lepunoamueckoro 3akona u llepuonrueckon cuCTeMbl XUMHYECKUX
AJIIEMEHTOB IS pa3BUTHUS HayKHu U nipakTuku. 1. 1. Menaenees — yuéHblii u
IrpakKIaHUH.

Xumuueckas cBa3b. KoBaneHTHas (MOJaspHas U HENOJSIpHAsi) CBA3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX AIEMEHTOB. FIOHHAs CBA3b.

Crenenb okuciieHns. OKUCIUTEIBHO-BOCCTAHOBUTENBbHBIE peakiuu. [Tponecchl
OKHCJIEHUS] M BOCCTAHOBJICHNS. OKUCIIMTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB BEIIECTB METAIJIOB U HEMETAIJIOB, B3aUMOJICHCTBUE THAPOKCUIA
[IMHKA C PaCTBOPAMM KHUCJIOT U LIEJI0YEN, POBEAECHHUE OIBITOB, HIUTHOCTPUPYIOLINX
IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluii (rOpeHue, peakuu
Pa3NOKEeHUs], COSUHEHUS).

Mesicnpeomemmuoie cea3u

Peanusanus MeXIpeIMETHBIX CBA3EN IPU U3YUEHUN XMMHUH B 8 Kj1acce
OCYUIECTBJISIETCS YepEe3 UCHOIb30BAHKNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHSATHUH,
TaK YU MOHATUMN, SABIISIOIINUXCSA CUCTEMHBIMU JJI OT/AENIbHBIX MPEAMETOB €CTECTBEHHO-
HAay4YHOT'O LIMKIJIA.

OO1ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHbIN (DaKT, TUIIOTE3a, TEOPHS], 3aKOH,
aHaJlu3, CUHTE3, Ki1accuuKalus, NepuoguIHOCTb, HA0JI0IEeHUE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusznka: MaTepHUsl, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU/, U30TOIIBI,
pazoaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUH 3apsijl, BELIECTBO, TENO0, 00BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, PU3NUECKUE BEINYMHBI, €IUHUIIBI H3MEPEHUS,
KOCMOC, IJIaHETHI, 3B&3/1b1, COJIHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIC TOPOJIbI, TTOJIE3HbBIE
MCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.



9 KIIACC

BemecTBO M XMMHYeCKasi peaKkIus

[Tepunonnueckuit 3akoH. [lepuoanueckas cucremMa XuMAYECKUX 3eMeHTOB J]. U.
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAUS, KAIBLINA U UX COCTUHEHUN B
COOTBETCTBHH C MOJIOKEHUEM DJIEMEHTOB B [leproanyeckoi cucremMe u CTpOCHUEM
UX aTOMOB.

CrpoeHue BemecTBa: BUAbl XUMUYECKOM CBSI3U. THUIBI KPUCTAINTMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUYECKOMN PEIIETKN U BUAA
XUMUYECKOU CBS3H.

Knaccudukanuys u HOMEHKIIaTypa HEOPTaHUYECKUX BEUIECTB. XMMUYECKHE CBOMCTBA
BEILIECTB, OTHOCSIIMNXCS K PA3JINYHBIM KJIacCaM HEOPTaHUYECKUX COEAUHEHUN,
TEHETUYECKas CBSI3b HEOPTaHNUYECKUX BEIECTB.

Knaccudukanys XuMU4ecKux peakuil o pa3aIuyHbIM PU3HAKAM (TI0 YUCITY U
COCTaBY YYaCTBYIOIIMX B PEAKLIUU BEILECTB, 10 TEINIOBOMY 3(PPEKTY, 10 U3MEHEHUIO
CTENEHEN OKUCIIEHHS] XUMHUYECKHUX 3JIEMEHTOB, 110 OOPATUMOCTH, IO YYACTHIO
KaTaam3aTopa). JK30- U S3HI0TEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.
[ToHsiTHE O CKOpOCTH XUMUYECKOH peakuuu. [lonsTre 06 oOpaTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakiusix. [[oHATHEe 0 TOMOT€HHBIX U TeTePOTreHHBIX
peakuusx. [lonsarue o katanuze. [lonatre o xumMmuueckom paBHOBecHH. DakTopskl,
BIIMSIOIINE Ha CKOPOCTh XUMHUYECKON PEAKIIUH U ITOJIOKEHUE XUMUYECKOTO
PaBHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTEILHBIE PEAKITNH, JIEKTPOHHBIN 0aaHC OKUCIUTEIHHO-
BOCCTAHOBUTENBHOU peakuny. COCTaBICHHE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUH C UCIIOJIb30BAHUEM METO/1a JJIEKTPOHHOI'O OajaHca.
Teopus ANEKTPOIUTUIECKON JUCCOUUALAN. DIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
KaTtnonsl, aHnoHbI. MeXaHW3M JUCCOLMALNN BEUIECTB C PA3JIMYHBIMUA BUAAMU
xuMuueckoit cBsa3u. Crenens aqucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.
Peakiuu noHHoro oomMeHa. Y ciioBUsl MPOTEKaHUs peakuii HOHHOTO 0OMEHa, MOJIHbIE
Y COKpAaIIEHHbIC HOHHBIE YpaBHEHUA peakiuil. CBONCTBA KUCIOT, OCHOBAHUH U
COJIEH B CBETE MPEACTABICHUIN 00 3JIEKTPOIUTHUECKON aucconuani. KauecTBeHHbIe
peakiuu Ha noHbI. [ToHsTHE O TMIpONIM3E CoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJIEISIMU KPUCTAJUIMYECKUX PELIETOK HEOPTAHMYECKUX BEILECTB —
METaJIOB U HeMeTasuioB (TpaduTa u ammMasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHs),
MCCIICOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKIUU OT BO3IEUCTBHUSA
pa3anuHbIX (AKTOPOB, UCCIEIOBAHUE IEKTPONPOBOIHOCTH PACTBOPOB BEILIECTB,
MpoIiecca JUCCOHUALINY KUCIIOT, IIeJI0YEH U coJiei (BO3MOKHO HCIIOJIb30BAHHE
BUJICO MATEPUAIIOB), MPOBEAEHHUE OIBITOB, WITIOCTPUPYIOIIUX TIPU3HAKH MPOTEKAHUS
peakiuii HOHHOTO 0OMeHa (00pa3oBaHKE OCajiKa, BhIACICHUE Ta3a, 00pa3oBaHUE
BOJIbl), OTBITOB, WITIOCTPUPYIOLIKUX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHre, peakuuy pa3aoKeHus, COeAMHEHMs ), paClIO3HABAHKE
HEOPTaHUYECKUX BEIIECTB C TOMOIIbIO KAYECTBEHHBIX PEAKIIMI HA MOHBI, PELICHUE
DKCIEPUMEHTAJIBHBIX 33/1a4.



HemeTtanibl 1 MX cOeANHEHUSA

OO1as xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHbIE
crerneHu okucienusa. CTpoeHue u pu3nveckre CBONCTBA MPOCTHIX BEIIECTB —
rajioreHoB. XMMHUYECKUE CBOMCTBA HA IPUMEPE XJIopa (B3aUMOAEICTBUE C
MeTaJuIaMH, HEMETAJUIaMHU, [IeJ04aMu). XJI0poBoaopod. CosiHast KUCTI0Ta,
XUMHUYECKHE CBOMCTBA, NOJy4eHHEe, MpuMeHeHue. JleiicTBre XJiopa U XJI0poBo0poa
Ha OpraHu3M yesioBeka. Baxkuelme XIopuIpl U UX HaXO0XKACHUE B PUPO/IE.
O6mmas xapakrepuctuka snemMeHToB VIA-rpymnnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIe cTeneHn okucienus. CTpoeHue u Gu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPO/Ia U CEPhl. AJUIOTPOIHbIE MOAU(PHUKALIUNA KHCIOPOJA U CEPHI.
Xumuueckue cBoicTBa cepbl. CepoB0oI0po], CTPOCHUE, PU3UUECKUE U XUMUYECKUE
cBoiicTBa. OKCHJIBI Cephl KaK MPEJCTABUTEIN KUCIOTHBIX OKCHI0B. CepHas KUCIOTa,
dusznyeckre 1 XuMU4IeCcKre CBOMCTBA (00IIMe KaK MPEACTaBUTENS Kacca KHCIOT U
cnenuuyeckne). XMMUYECKHE PEAKIINH, JISKAIIHE B OCHOBE TPOMBIIIIEHHOTO
crioco0a mojydeHust cepHoit kucioTel. [Ipumenenne ceproit kuciaotsl. Conu cepHOM
KHCJIOThI, KAUECTBEHHAsI peakius Ha cyib(par-uoH. Haxoxnenue cepol u e€
COEJIMHEHUH B MPUPOJIe. XMMUYECKOE 3arpsiI3HEHHE OKPYKAIOIIEH Cpe/ibl
COEJIMHEHUSIMU Cepbl (KUCIOTHBIE T0K/IH, 3arps3HEHUE BO3AyXa U BOJOEMOB),
CHOCOOBI €T0 MPEeA0TBPALLECHUS.

OO1as xapakrepucTuka 31eMeHTOB VA-TpyIibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIIEHUS. A30T, pacClpOCTpaHEHHUE B IPUPOJE, (pu3nueckue
U XUMH4eckue cBoiictBa. KpyroBopor azora B npupojae. AMMUak, ero Gpu3nyeckue u
XMMHYECKHE CBOMCTBA, MOJIydeHHE U npuMeHeHne. Coau aMMOHUS, UX GU3NYECKUE
Y XMMHUYECKHUE CBOMCTBA, NpuMeHeHNe. KauecTBeHHas peaklys Ha HOHbI aMMOHUSL.
A3OTHas KUCI0Ta, €€ MoJlydeHue, PU3nYecKue 1 XMMHUUECKHE CBOMCTBA (001Iue KaK
MpEeACTaBUTEINS Kiacca KUCIOT U cnenuduyeckue). Mcrnonb3oBaHue HUTPATOB U
coJieil aMMOHUS B KaUe€CTBE MUHEPAIIbHBIX YA0OpeHU. XMMHUUECKOE 3arpsa3HEHUE
OKpYXalollel Cpe/ibl COEIMHEHUSAMU a30Ta (KUCIOTHBIE T0KIU, 3arpsi3HEHHE
BO3/1yXa, MOYBKI ¥ BOJ0EMOB). Dochop, amtorponHsie Mmoaudukauu Gocdopa,
dbuznyeckue u xumudeckue croiictea. Oxcun pochopa (V) u docdopnas kucnora,
dbuznyeckre 1 XUMUYECKHE CBONCTBa, nojyuenue. McnonbszoBanue dhocdaton B
KayeCTBE MUHEPAJIbHBIX YI00pEHUM.

O6mmas xapakrepucTtuka nemMeHToB |V A-rpymmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE€ CTENEHU OKUCIEHUS. YTIEpOo/], aJUIOTPOIHbIE MOIU(DUKALINH,
pacnpocTpaHeHHe B IPUPOAE, (PU3HUECKUE U XUMUYECKUE CBOWCTBA. ACOPOLIUSL.
Kpyrosopor yriaepoaa B npupoae. Okcupl yrieposaa, ux pusndeckue u XMMHYECKre
CBOICTBA, ICVCTBUE HA KUBBIE OPTraHU3MBbI, IOJIyYEHHE U IPUMEHEHUE.
DkoJoruyeckue mpoodeMbl, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V), runoresa
1J100aJIbHOTO MOTEIJICHUS KJIMMaTa, MapHUKOBbIN 3hdeKT. YTrosbHas KUCIIOTa U e
COJIM, UX (PU3NYECKHUE U XUMUYECKHE CBOMCTBA, OJIyYeHUE U IPUMEHEHUE.
KauectBennas peakiusi Ha kKapOoHaT-nOHBIL. Mcronb3oBaHne KapOOHATOB B OBITY,
MEUIMHE, TPOMBIIIJIEHHOCTH U CEITbCKOM XO035HCTBE.

[lepBoHavaIbHBIE TOHITHUS 00 OPraHMYECKUX BEIIECTBAX KaK O COSIUHEHUSIX
yraepoja (MeTaH, 3TaH, TUIEH, alleTUJIEH, 3TaHOJ, MIMIIEPUH, YKCYCHAs! KUCIIOTa).



[TpupoHbIE HCTOUYHUKH YTIEBOIOPOAOB (Yroiib, MPUPOIHBIN Ta3, He(Th), MPOTYKTHI
uXx nepepadboTku (OEH3UH), UX POJIb B OBITY U MPOMBILUICHHOCTH. [ToHsTHE O
OMOJIOTMYECKH BAKHBIX BEIIECTBAX: KUpax, O€JKax, yriIeBOJaX — U UX POJIU B KU3HH
yesnoBeka. MaTtepruanbHOE €IMHCTBO OPraHNYECKUX U HEOPTaHUYECKUX COCAUHEHUM.
Kpewmuuii, ero ¢pusznueckne 1 XUMAYECKUE CBOMCTBA, OTyUYEeHUE U IPUMEHEHHE.
CoenuHeHus KpeMHuUs B ipupoae. Oomme npeacrapieHus 00 okcuie kpeMuus (1V)
U KpeMHHMEBOHU KucaoTe. CUIMKaThI, X UCIOJIb30BaHUE B OBITY, B IPOMBILIUIEHHOCTH.
Baxkneiimme cTpouTenbHble MaTEpUAIIbl: KEpaMHUKa, CTEKJIO0, IEMEHT, OETOH,
xene300eToH. [IpobiemMbl 6€301acHOr0 UCIOIB30BaHUs CTPOUTEIBHBIX MAaTEPUAJIOB
B [TIOBCEJHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB HEOPraHUYECKUX BELIECTB, CBOMCTB COJSTHOM KUCIIOTHI,
IIPOBEICHUE KAaUECTBEHHBIX PEAKLUI HA XJIOPHUI-MOHBI U HAOIIOAECHUE IPU3HAKOB UX
IPOTEKaHMS, OIBITHI, OTpaXKaKIIKe (PU3NYECKHUE U XUMUYECKUE CBOMCTBA IrAJIOT€HOB
U UX COEMHEHUH (BO3MOXKHO MCIOJIb30BAaHUE BUIEOMATEPHAIIOB), O3HAKOMJIEHUE C
oOpa3uaMu XJ10puA0B (raJIOreHUA0B), 03HAKOMIIEHUE C 00pa3LaMHu Cephl U €€
COEJIMHEHUSMH (BO3MOKHO MCIIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOIIOAECHUE
npoliecca 00yIJIMBaHUs caxapa MoJj IeUCTBUEM KOHIIEHTPUPOBAHHOMN CEpHOM
KHCJIOTBI, U3y4eHHE XUMUUECKUX CBOMCTB pa30aBiIeHHON CEPHOM KUCIIOTHI,
IIPOBEJICHIE KaueCTBEHHOM peakluy Ha cysb(aT-uoH U HaOJI0/IeHUE TIpU3HaKa e€
IPOTEKaHUs1, O3HAKOMJICHUE C (PU3NUECKUMU CBOMCTBAMU a30Ta, (hocdopa 1 ux
COEIMHEHUH (BO3MOKHO MCIIOIb30BaHUE BUIEOMATEPUAIIOB), 00pa3liaMy a30THBIX U
docdopHbIX yaoOpeHuil, HoayyeHue, cooupaHue, pacio3HaBaHUE U U3yueHUe
CBOMCTB aMMHaKa, IPOBEICHNE KaU€CTBEHHBIX PEAKIINI Ha HOH aMMOHMUS U (pocdaT-
VIOH U U3y4YEHHE NTPU3HAKOB UX ITPOTEKAHUs, B3aUMOICHCTBHE KOHIICHTPUPOBAHHOM
a30THOM KUCJOTHI C MEJIbIO (BO3MOKHO UCIIOJIb30BAHUE BUIEOMATEPHAIIOB),
U3Y4YeHHUE MOJIeNIEN KPUCTAIUNTMYECKUX PEIIETOK anmasa, rpadura, dymniepena,
O3HAKOMJIEHHUE C MPOLECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
YIIEM U yCTPOMCTBOM MPOTUBOra3a, MoJlydeHne, COOMpaHue, paclio3HaBaHue 1
M3Y4YEHHUE CBOICTB YIJIEKUCIIOT0 I'a3a, MPOBEAECHNE KaYeCTBEHHbBIX PEAKIINil Ha
KapOOHAT U CUJIMKAT-UOHBI U U3YyUYEHUE PU3HAKOB UX MPOTEKAHMS, O3HAKOMIICHHE C
IPOAYKIHENH CUIIMKATHON NPOMBIIIEHHOCTH, PEIIEHUE IKCIIEPUMEHTAIbHBIX 33]1a4
110 TeMe «BakHenmme HeMeTallIbl U UX COSAUHEHUS.

MeTtasibl M MX COCAUHEHUS

OO1as XapakTepUCTUKA XUMHUUECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX
nonoxeHus B [lepuonnueckont cucreme xumMmuaeckux 3yemeHToB 1. 1. Menneneesa
U cTpoeHus: aroMoB. CTpoeHre MeTauioB. MeTauinueckasi CBA3b U METAIIMYECKas
KpUCTaJUIMYECKas peIIETKA. DIIEKTPOXUMUYECKUI Psi/i HANIPSHKEHUI METaJIOB.
duznyeckre U XMMUYeCcKrue CBOMCTBA MeTasuioB. O01IMe crnocoObl MOIyYeHUS
MeTasuioB. [IoHsITHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, YyTyH, TIOPATIOMUHUI, OpOH3a) U UX TPUMEHEHHUE B
OBITY Y POMBIIIJIEHHOCTH.

[{enounble MeTaIbl: oJ0KeHue B [lepuoanueckoil cucteMe XuMUYECKHUX
aneMeHToB /. 1. MenneneeBa, CTpOCHUE UX ATOMOB, HAXO0XXICHUE B IIPUPO/IE.



duznyeckre U XMMUYECKHE CBOMCTBA (Ha MpUMepe HATpUs U Kainus). OKCUIbl U
TUJPOKCUIBI HATPUS U Kanus. [[puMeHeHre EeT0YHbIX METAILIOB U UX COCIMHEHUH.
[I{emrouyHO3EeMENBHBIE METAUIBI MATHUN U KaJIbLUN: MOJI0KeHUE B [leproanueckoi
cucTeMe XuMuieckux 3yemeHToB /1. 1. Menneneesa, CTpO€HUE X aTOMOB,
Haxo0XJIeHUE B nipupojie. Dundyeckue 1 XUMUYECKUE CBOMCTBA MarHus U KaJIbIIUsl.
Baxxneiiie coenMHeHUs Kaablus (OKCUA, THAPOKCH, colin). JKECTKOCTH BOJIBI U
CIIOCOOBI €€ YCTpaHEHHUS.

AmroMuHHI: noJiokeHne B [leprnoanueckoil cucteMe XumMuueckux anemeHToB 1. U.
MeHieneeBa, CTpOEHHE aTOMa, HAX0XKAEHUE B pupoze. DU3nueckue 1 XuMUYECKUe
CBOMCTBa atOMUHUA. AMQOTEpPHBIE CBOMCTBA OKCUAA U TUAPOKCH 1A aTFOMUHHUS.
Keneso: nonoxenue B [lepuonnueckoit cucteMe XuMuueckux annemeHToB 1. U.
MeHieneeBa, CTpOEHHE aTOMa, HAX0XKAEHUE B pupoze. PU3nueckue 1 XuMU4ECKue
cBOMCTBa xene3a. OKcuabl, ruapokcu bl U conu xkenesa (1) u xenesza (I1), ux
COCTaB, CBOWCTBA U ITOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHUE C 00pa3laMy METaJUIOB U CIUJIABOB, MX (PU3NYECKUMH CBOWCTBAMH,
U3Y4YEHHUE PE3yJbTaTOB KOPPO3HH METAIIIOB (BO3MOKHO MCIOJIb30BAHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEHN B3aUMOACHCTBUS OKCH/IA KaJIbIUSI U HATPUS C
BOJIOM (BO3MOYKHO HMCIIOJIb30BAHNUE BHIEOMATEPHAIIOB), UCCIIEIOBAHUE CBOMCTB
XKECTKOM BOBI, IPOLIECCa TOPEHUS Keje3a B KUCIOpoie (BO3MOKHO UCIIOJIb30BAHUE
BHJIECOMATEPHUAIIOB), TPU3HAKOB IMPOTEKAHUSI KAUECTBEHHBIX PEAKIIMil HA NOHBI:
MarHus, KaJIbIus, aJFOMUHNS, IIMHKa, xene3a (1) u xxenesa (I11), meau (11),
HAOJI0ICHUE U ONTMCAHUE TTPOLIECCOB OKPAIIMBAHUs TIJIaMEHU MOHAMH HATPUS, Kalus
U KaJblKs (BO3MOXHO MCIOJIB30BAHUE BUIEOMATEPUAIIOB), UCCIIEI0BAHNE
aM(pOTEPHBIX CBOMCTB T'UIPOKCHIA ATTFOMUHUS U TUIPOKCHIA IIMHKA, PEIICHUE
AKCTIEPUMEHTANILHBIX 3aJ1a4 110 TeMe «BakHeIe MeTauibl U UX COSAMHEHUSD.
XHUMUA M OKpPY:KaoUIas cpeaa

BemecTBa 1 Marepuaiibl B IOBCEHEBHOM KU3HU YellOBeKa. bezonmacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakinii B ObITy. [lepBas momoiip npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XHUMHUECKOE 3arpsi3HEHUE OKpYKarouel cpeibl (MpeaesbHas 10mycTuMas
KOHIIeHTpaIus BemecTs, aanee — [1JIK). Pons xumun B penieHnn SKOI0THIECKUX
pooIem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3iioB MaTepHaIOB (CTEKIIO, CIUIABBI METAJJIOB, IOJIMMEPHBIC
MaTepHuabl).

Mesicnpeomemmnuie ceasu

Peanuzanust MeXIpeAMETHBIX CBSI3€ IPU U3YyUEHUH XUMUHU B 9 Kitacce
OCYIIECTBIISIETCS YepPe3 UCTIOJb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHSATHH,
TaK ¥ MOHSATUMN, SBJISIIOIIUXCS CUCTEMHBIMU JUISl OT/ICJIbHBIX ITPEAMETOB €CTECTBEHHO-
HAy4YHOT'O LMKIIA.

OO6mue ecTecTBEHHO-HAYYHbIC MTOHATHS: HAYYHBIN (akT, TUIoTe3a, 3aK0H, TEOpHs,
aHanu3, CUHTE3, KjaccuuKalus, NepuogUIHOCTb, HAOJIIOIEHHE, IKCIIEPUMEHT,



MOJIETTUPOBAaHUE, U3MEPEHHUE, MOIEIIb, SIBJICHHE, TAPHUKOBBIN 3(PPEKT, TEXHOJIOTHS,
MaTepuabl.

dusuka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIBI,
pPal0aKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUH 3apsill, TPOBOIHUKH,
MOJTYTIPOBOTHUKH, AUAICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeN0, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, T'a3, PACTBOP, PACTBOPHUMOCTb, KPHCTAITUUECKask PeHIETKa,
CIUIaBbl, (PU3NUECKHUE BEIUYNHBI, SAMHULIBI H3MEPEHUS, KOCMUYECKOEe IIPOCTPAHCTBO,
IUTaHETHI, 3BE3/1b1, CoHIIE.

buomnorus: ¢porocunTes, Apixanue, Onocdepa, skocucTeMa, MUHEpaIbHbIE
yIoOpeHus, MUKPO3JIEMEHThI, MAaKpPOAJIEMEHTHI, TUTATEIbHbIC BELIECTBA.
['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, FTOPHBIE TOPOJIbI, TOJIE3HBIE
MCKOTIaeMbI€, TOIUINBO, BOJHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yabTaThl OCBOSHHUS MPOTPaMMbI OCHOBHOTO 001IIero 00pa3oBaHUs
JIOCTUTAIOTCS B X0JIe 00yUEHUsI XUMUU B €TUHCTBE Y4€OHON U BOCIIUTATEIIbHON
JEATEIIBHOCTH B COOTBETCTBHUU C TPAAULIMOHHBIMU POCCUMCKUMHU
COIIMOKYJIbTYPHBIMH U TyXOBHO-HPaBCTBEHHBIMU LIECHHOCTSIMU, IPUHATHIMU B
oOlIeCTBE MpaBUIaMi 1 HOpMaMH MOBEACHUS M CLIOCOOCTBYIOT MpolieccaM
CaMOTO3HaHUs, CAMOPA3BUTHUS U COLIMAIM3AIIUU O0YUAIOIINXCS.

JIM4HOCTHBIE pe3ybTaThl OTPAXKAIOT TOTOBHOCTh 00YUYaIOIIUXCSl PYKOBOJICTBOBATHCS
CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIIUN U PACIIUPEHUE OMBITA
JEATEIIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS .

IIEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUUECKOMY U
HAay4YHOMY HACJICINIO, TOHUMAHUS 3HAUYCHUSI XUMUYECKOU HAYKH B KU3HU
COBPEMEHHOI0 O0IIECTBa, CIOCOOHOCTH BIIAJIETh TIOCTOBEPHOM MH(OpMaIIHEl o
MEePEIOBBIX TOCTUKEHUSIX U OTKPBITUAX MUPOBOM U OTEYECTBEHHOU XUMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

MPEACTABIICHUS O COLMAIIBHBIX HOpMaxX U MPaBUIaX MEKIUYHOCTHBIX OTHOUIEHUN B
KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM,
y4eOHOUCCIIEeI0BATENLCKON, TBOPUECKOM U JPYTUX BUAAX JACSATEIBHOCTH, TOTOBHOCTH
K Pa3HOOOpa3HOW COBMECTHOM ESITEIbHOCTH MPU BBHITTOJIHEHUH YYEOHBIX,
MO3HABATEIbHBIX 33124, BBIIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB, CO3aHUN
y4€OHBIX MMPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO ¥ B3aMMOTIOMOIIIH B
npoIiecce IToi yueOHOM JAesATeIbHOCTU, TOTOBHOCTH OLICHUBAThH CBOE TTOBEJICHUE U
MOCTYIKHA CBOMX TOBAPHUILIEH C MO3UIIMHA HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM
OCO3HAHHUs MOCIEACTBUM TOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MUPOBO33pPEHUYECKHE MPEICTABICHUS O BEIIECTBE U XUMUYECKON peaKInu,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIISIOIINE
OCHOBY JIJII IOHUMAaHUSI CYIITHOCTH HayYHOU KapTHUHBI MUPA, TIPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSA MPUPObI, B3aUMOCBS3SX YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;
MO3HABATENIbHBIE MOTUBbI, HAIIPABJICHHBIE HA MOJyY€HUE HOBBIX 3HAHHUI MO0 XUMHH,
HE0OXOMMBIE TSI O0BSICHEHUST HAOTI0TaeMbIX TIPOIIECCOB U SIBIICHUH,
MO03HABATENIbHOM, HH(OPMAIIMOHHON M YUTATEITHCKON KYIbTYPhI, B TOM YHCIIC
HaBBIKOB CAMOCTOSTEILHON PabOoThI C yUeOHBIMU TEKCTAMU, CIIPABOYHOM
JUTEPaTypOn, TOCTYIMTHBIMU TEXHUYECKUMU CPEeACTBAMU HH(GOPMAIITMOHHBIX
TEXHOJIOTHH;

MHTEpeC K OOYUYEHHIO U TTO3HAHUIO, JTH0003HATENBHOCTh, TOTOBHOCTH U CLIOCOOHOCTD
K caM000pa30BaHUI0, MPOEKTHOW M HCCIIEN0BATEIHCKON JEATeIbHOCTH, K
OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U YPOBHSI OOYUYE€HUS B TalIbHEUIIIEM;



4) popmMupoOBaHUS KYJbTYPHI 310POBbSI:

OCO3HAHUE IEHHOCTH >KM3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3/I0POBBII 00pa3 KU3HU, OCO3HAHUE TOCIIC/ICTBUI U HEMIPUATHE
BPEIHBIX PUBBIUEK (YIOTPEOICHHSI AJIKOTOJISI, HAPKOTUKOB, KYpeHHSI),
HEO0OXOMMOCTH COOJTIOICHUS TPaBUIT O€30TIaCHOCTH TIPU OOPAIICHHH C
XUMHUYECKUMHU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HH,

5) TpyA0BOr0o BOCIIHTAHUSI:

HHTEpEeC K MPAKTUYECKOMY M3YyYEeHHUI0 Mpodeccuii U Tpy/ia pa3IMyHoro poja,
YBaKCHHE K TPYAY U pe3yibTaTaM TPYAOBOM JESATEILHOCTH, B TOM YHCJIE HA OCHOBE
MIPUMEHEHUS TTPEAMETHBIX 3HaHUK 10 XUMHUH, OCO3HAHHBIN BEIOOP MHIWBHUIYaIbHON
TPaeKTOPUU MPOJOJKEHUSI 00pa30BaHuUs ¢ YYETOM JIMYHOCTHBIX HHTEPECOB U
CITOCOOHOCTH K XMMHUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIICIIHOM
poecCHOHANTEHOM NESITEIIBHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTh
aJanTUPOBATHCS B TPOPECCUOHATILHON CpEIE;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS :

HKOJIOTUYECKH 11e71eCO00pa3HOE OTHOIICHHUE K TPUPOJIC KaK UCTOYHUKY JKU3HU Ha
3emJie, OCHOBE €€ CYIeCTBOBAaHMUSI, IOHUMAaHKE [IEHHOCTH 3/I0POBOTO M 0€30MaCHOTO
o0Opa3a *U3HH, OTBETCTBEHHOE OTHOLIEHUE K COOCTBEHHOMY (PU3HUYECKOMY U
MICUXWYECKOMY 370POBbIO, 0CO3HAHHE IICHHOCTH COOJIFOACHUS ITPaBHII 0€301MacHOTO
MOBEJICHHS TIPU pabOoTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYalIUsIX, YTPOKAIOIINX
310POBBIO U KWU3HU JIKOJICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, ITOJy4YaeMble PU U3YYCHUU XUMUH, IS PEIICHHS
3aJ1a4, CBSI3aHHBIX C OKPY>KAIOIIECH MPUPOTHOMN CpeIoM, ISl TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOHN KYJIbTYpPbI, 0CO3HAHUS TJI00ATHPHOTO XapaKTepa IKOJOTUUSCKUX
po0JIeM M MyTeH UX PEeIIeHUs MOCPECTBOM METO/I0B XUMHH, SKOJOTHYECKOTO
MBIIIICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B TIO3HABATEILHOW, KOMMYHHUKATUBHOMN
Y COLIMAIbHOM MPAKTHUKE.

METAINNIPEIAMETHBIE PE3YJIbTATDBI

B cocTaBe MeTanpeaMeTHBIX pe3yJIbTaTOB BRIACISIIOT 3HAYUMBIC 711 (DOPMHUPOBAHHUSI
MUPOBO33pEHUS OOIICHAYYHBIC MOHSITHUS (3aKOH, TEOPUsI, MPUHIIUI, TUNIOTE3a, (DAKT,
CUCTEMa, MPOIECC, SKCIEPUMEHT U JIPYTOE. ), KOTOPhIE UCIIOIb3YIOTCS B €CTECTBEHHO-
HayYHBIX YYCOHBIX MPEAMETax 1 MO3BOJISIOT HA OCHOBE 3HAHUU U3 ITUX MPEIMETOB
dhopMHUPOBATH MPEJCTABICHHUE O IEJIOCTHON HAYYHOM KapTUHE MHUPA, U
YHUBEpCAIbHBIC YUCOHBIC ICUCTBUS (IT03HABATEIbHBIC, KOMMYHUKATHBHEIE,
PETYJIATHBHBIE), KOTOPBIe 00eCTIeYnBaOT (HOPMUPOBAHKUE TOTOBHOCTH K
CaMOCTOSITeILHOMY TUIAHUPOBAHUIO M OCYILIECTBICHUIO YICOHOM ACATEILHOCTH.
IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornyeckue 1eicTBUS:

YMEHHUS UCITOJIH30BATh TPUEMBI JIOTHYECKOTO MBIIIICHHUS IPU OCBOCHHUH 3HAHUH:
PacKpbIBaTh CMBICIT XUMHUYCCKUX TIOHIATHH (BBIICIATh MX XapaKTEPHBIC TPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3h C IPYTUMH MTOHSATHSMH ), UCTIOJIB30BATh TIOHITHS JIJIS
O0OBSCHEHHS OTACIBHBIX (PAKTOB U SBJICHUM, BRIOMPATh OCHOBAHUS U KPUTEPHUH JIJIS
KJIacCU(DUKAIIMY XMMHUYECKUX BEIICCTB M XUMUUYECKHUX PEAKIIUN, yCTAaHABIMBATh
MPUYUHHO-CJICICTBEHHBIC CBSI3U MEXIy 00OBbEKTaMU U3YYCHUS, CTPOUTH JIOTHICCKUE



paccyxaeHus (WHIYKTUBHEIE, IETyKTUBHBIE, TI0 aHAJIOTHH ), 1eJIaTh BEIBOIBI U
3aKJTFOYCHHUS;

yMEHHUE IPUMEHSTH B TIPOIIECCE MTO3HAHUS OHATHS (TTPEAMETHBIC U
MeTaIpeAMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIh3YEMbIC B XHUMHH,
peo0pa3oBLIBATh MIMPOKO MPUMEHSIEMbIC B XUMHH MOJICITHHBIC TIPEACTABICHHS —
XUMHUYECKUH 3HAK (CUMBOJI 3JIEeMEHTa), XUMU4ecKkasi popMylia U ypaBHEHUE
XUMHUYECKOM peakiu — P PelIeHnH yueOHO-TI03HaBaTEIbHBIX 33/1a4, C Y4ETOM
ATUX MOJIEJbHBIX MPEICTABICHUHN BBISBIISATh U XapaKTEpU30BaTh CYIIECTBEHHbIE
MPU3HAKU U3y4aeMbIX O0BEKTOB — XUMUUYECKHUX BEIIECTB U XUMUYECKUX PEAKIUH,
BBISIBIISATH O0IIIME€ 3aKOHOMEPHOCTH, MPUYUHHO-CIIEJICTBEHHBIE CBS3H U
MPOTUBOPEYHS B U3YHUAEMbBIX MPOLIECCAX U SIBICHUSIX.

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

YMEHUE UCIO0JIb30BaTh OCTABIEHHBIE BOIPOCHI B KAYECTBE HUHCTPYMEHTA [TO3HAHMS,
a TaK)Ke B Ka4€CTBE OCHOBBI JJIs1 (JOPMUPOBAHUS THIIOTE3HI 110 TIPOBEPKE
MIPaBUIILHOCTH BBHICKA3bIBAEMBIX CYKJICHHUIA;

IPUOOPETEHHE OIBITA MO0 TFIAHUPOBAHKIO, OPTAHU3AIINN U TIPOBEICHUIO YICHUICCKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 32 X0JI0M IIPOLIecca, CAMOCTOSITEIBHO
IIPOTHO3UPOBATh €0 Pe3ybTaT, POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI 1O
pe3yibTaTam MpOBEIEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIISATH OTUET O
poJieiaHHoMi padoTe.

Pabora c nndopmanmueii:

yMEHUE BbIOMpATh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HHPOPMAIIUIO PA3ITHUHBIX
BUJIOB U ()OPM TMPEACTABICHUS, MOTYy4aeMYIO U3 Pa3HbIX UICTOYHUKOB (HAy4YHO-
NOMyJISipHAst JIUTepaTypa XUMUYECKOTO COJIepKaHUsl, CIIPAaBOYHBIE MTOCOOMS, pECypChl
HuTepHeTa), KpUTUYECKH OIEHUBATH MMPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO
uH(pOpMaIuIO;

YMEHUE IPUMEHSTh Pa3IMYIHBIE METOJIBI M 3aIIPOCHI TIPH TTOMCKE U 0TOOpE
nH(OPMAITUU U COOTBETCTBYIONINX JTaHHBIX, HEOOXOIUMBIX ISl BBITIOTHCHUS
y4eOHBIX U MMO3HABATENIbHBIX 3a7a4 ONPeIeIEHHOTO TUIa, MPUOOPETEHNE OMbITA B
00J1aCTH MCTIOE30BaHMS MHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYpOI aKTUBHOT'O UCITOIH30BAHUS PA3TUIHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOATENFHO BRIOMPATh ONTUMANIbHYIO (POpMY MpeacTaBieHus nHPpOpMaIuu u
WJUTIOCTPUPOBATH PeIllaeMble 3a/1a4i HECIOKHBIMH CXEMaMHU, JUarpaMMaMH,
npyrumu hopmMamu rpaduku 1 KX KOMOWHAIIUSAMY,

YMEHUE UCIOJIb30BaTh M aHAIIM3UPOBATH B MPOIECCE YUeOHOM U HCCIEA0BATEIbCKOM
NeSATEeTLHOCTH UHPOPMAIIMIO O BIUSHUU MTPOMBIITUIEHHOCTH, CEJILCKOTO X035HUCTBA U
TpaHCIIOPTa HA COCTOSIHUE OKPY>KAIOIIECH MPUPOTHOMN CPEIbI.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1eHCTBUS:

YMEHHUSI 3a]1aBaTh BOIMIPOCHI (B XO€ Araiora u (Win) TUCKYCCUHU) TIO CYILIECTBY
o0cyxaaeMon TeMbl, GOPMYJIMPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIIBHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS MIPEACTABISTH IMOJTYyYEHHBIE pe3yIbTaThl [IO3HABATEIHHOU NEATESILHOCTH B
YCTHBIX ¥ TUCBMEHHBIX TEKCTaX; JeaTh MPE3CHTAINIO PE3YJIbTATOB BBHITTOJTHCHHSI



XUMHUYECKOTO KCIIEpUMEHTa (JTabOpaToOpHOTO OMBITA, TAO0OPATOPHOI pabOTHI O
UCCJIETOBAaHUIO CBOMCTB BELIECTB, YI€OHOTO MPOEKTA);

YMEHUS y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MIO3HABATEJILHOM U MCCIIEIOBATENBCKOM AESITEIBHOCTU IPH PENIEHUU BO3HUKAKOLIUX
po0sIeM Ha OCHOBE yuéTa OOIINX HHTEPECOB U COTIIACOBAHUS TIO3UITUI
(oOcyxeHns, 0OMeH MHEHUSIMHU, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS COBMECTHBIX
JEeNUCTBUM, OTpe/IeJICHUE KPUTEPUEB MO OIIEHKE KaueCTBa BHIMOJIHEHHOU paboThI U
JpyTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:

YMEHHE CaMOCTOSITENBHO ONPEETATh LN JEATEIIbHOCTH, INIAHUPOBAT,
OCYUIECTBJISATH, KOHTPOJIUPOBATH U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
JeATeIIbHOCTh, BEIOUpaTh HanboJsee 3(pPeKTUBHBIE CITIOCOOBI PeIIeHUs YICOHBIX U
MO3HABATEJIbHBIX 33/1a4, CAMOCTOATENBHO COCTABIIATh UM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM JIEUCTBUM MPU BBITIOJIHEHNH 3aaHUM C YYETOM
MOJTYYEHHUsI HOBBIX 3HAHUU 00 U3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUIX,
OLICHMBATh COOTBETCTBHE MOJIYYEHHOTO pe3yJibTaTa 3asiBJICHHOM LIeJ, YMEHHE
MCITI0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 33JIaHUN.
HPEIMETHBIE PE3YJIBTATHBI

B cocTaBe nmpeaMeTHBIX pe3yJIbTaTOB IO OCBOCHUIO 0053aTEILHOTO COIEPKAHUS,
YCTaHOBJICHHOTO JJAaHHOM (heiepaibHOil paboueii mporpaMMoii, BbIEISIOT:
OCBOCHHBIEC 00YYAIOITUMUCS HAyYHbIE 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBHI,
cnerupuyecKue JIJIs MPEeIMETHON 00JacTH « XUMHUSI», BUJIBI IEITEILHOCTH 110
MOJIYYEHHUIO HOBOTO 3HAHMUSI, €T0 UHTEPIIPETAINH, PE0OPa30BaAHUIO U IPUMEHEHUIO B
Pa3IMYHBIX y4€OHBIX U HOBBIX CUTYyAIIUsX.

K koniry o0y4yeHus B 8 kiiacce mpeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

®pACKPHIBATh CMBICI OCHOBHBIX XUMUUECKUX MOHSTUIA: aTOM, MOJIEKYJIa,
XUMUYECKUN 3IEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH (OTHOPOIHAS
Y HEOJTHOPOJIHAs1), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs! U MOJIEKYJISIpHasl Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS] Macca, MaccoBasi J0JiI XUMHYECKOTO
AJIEMEHTa B COCIMHEHUH, MOJIIPHBIN 00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasi peakiys,
KJ1accu(UKaIMs peakiiuii: peakiiui COSIUHEHUS, PEaKIIUU PA3IOKEHUS, PEaKIIUU
3aMEIleHUsI, PEaKIIM 0OMEHA, K30~ U SHJIOTEPMHUUECKHUE PEaKIH, TETLTIOBOM

s ekt peakiuu, apo aToMa, dIESKTPOHHBIN CJI0M aToMa, aTOMHasi OpOUTallb,
paauyc aTomMa, XUMUYECKasl CBSA3b, OJISIpHAS U HEMOJISIPHAsi KOBaJICHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBas J10JIs BEIeCTBA (ITPOLIEHTHAS
KOHLIEHTpAaIMsl) B pacTBOPE;

® JITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHN U IPUMEHSTH 3TH
MOHATHSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN’;

® 1ICTIOJIH30BATh XUMUYECKYIO CHUMBOJIUKY JJISI COCTaBIIEHUST (DOPMYJTT BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLINM;

® OIIPENIEIISATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSTUMHEHUSX, CTETICHb
OKHCJICHUSI DJIEMEHTOB B OMHAPHBIX COCIMHEHUSX, MPUHAIJIC)KHOCTD BEIIECTB K



OTnpenenEéHHOMY KJIacCcy COSAMHEHHM 1o popMysiam, BUJI XMMUUYECKOH CBSI3U
(KOBaJIEHTHAsl U MIOHHAsI) B HEOPTraHUYECKUX COEAMHEHUSIX;

epackpeiBaTh cMbIci [lepuognueckoro 3akona /1. 1. MenaeneeBa: 1eMOHCTPUPOBATH
MOHUMAaHUE NEPUOTUIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IJIEMEHTOB OT UX
nosioxkeHus B [lepuonnyueckoit cucteme, 3aKOHOB COXPAaHEHHUSI MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHA ABOTaJIpo;

® OIMCHIBATh U XapaKTepu30BaTh TAOIUUYHYI0 popMy [leproaudeckoii cuctemsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATHS «IJIaBHAs noarpymnmna (A-rpynmna)» u
«mobounas noarpymma (b-rpymnma)y, Manbie 1 OONbIINE TEPUOJIBI, COOTHOCUTD
0003HaueHUs, KOTOpbIe uMeroTcs B Tabmuie «[leproanueckas cuctema XUMHUIECKUX
anemeHToB /. 1. MeneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS ATOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTAB U 3apsij A11pa, 00IIEe YUCIIO FIEKTPOHOB U
pacnpeiesIEHUe UX 0 JIEKTPOHHBIM CIIOSIM);

e KJ1acCU(UIMPOBATH XUMUUYECKUE AJIEMEHThI, HEOPTaHUYECKUE BEIIECTBA,
XMMHYECKHE PEAKINH (IO YUCILY U COCTaBY yYaCTBYIOIIMX B PEAKIMH BELIECTB, 110
TeroBoMy b DEKTy);

® XapaKTEepU30BaTh (ONUCHIBATDH) OOIINE XMMHUUECKHE CBOMCTBA BEILIECTB PA3IMUHBIX
KJIACCOB, MOJITBEPXAAs ONUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPABHEHHIA
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUH;

¢ [IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOI'O COCTAaBa,
BO3MOYKHOCTH MPOTEKAHNS XUMUYECKHUX IIPEBPALLECHUN B PA3JINYHBIX YCIOBHUSX;

® BEIYUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIDHYIO MAaccChl BEILIECTB,
MacCOBYIO JIOJIFO XMMHUYECKOTO 3JIEMEHTA 110 (opMyJie COETUHEHUS, MACCOBYIO JIOJIIO
BEILECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOHN pPEAKIUY;
®[IPUMEHATHh OCHOBHBIE OIE€pPAI[UU MBICIUTEIBHON IEATEIbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHUE, 00001IEHNE, CUCTEMATU3ALINIO, KIACCU(UKALIMIO, BBISIBICHUE TPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JJI1 U3yUEHHUS CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
€CTECTBEHHO-HAYUYHbIE METObI TO3HAHUSI — HAOJI0IEeHUE, U3MEpPEHUE,
MOJEIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN );

eCJieI0BaTh MpaBUiIaM MOJIb30BAaHUS XUMUYECKOU MOCY0U U 1abOpaTOPHBIM
000pyI0BaHUEM, a TAKXKE€ IPaBUIaM OOpPALEHUS C BEILIECTBAMU B COOTBETCTBHHU C
WHCTPYKIUSMU IO BBIMOJIHEHUIO J1a00PaTOPHBIX XMMUYECKUX OMBITOB 11O
MOJTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOIOPO/Ia U KUCIOPOa),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEACIEHHON MaCCOBOM J0JIE PACTBOPEHHOTO
BEILECTBA, IIAHUPOBATH U MTPOBOJIUTHh XUMUYECKUE HKCIIEPUMEHTHI 110
pacno3HaBaHMUIO PACTBOPOB IIEJIOYEN U KHCIIOT C MOMOIIbIO MHIUKATOPOB (JAKMYC,
dbenondTanenH, METWIOPAHXK U APyTruUe).

K koHiry o0y4yeHus B 9 kjacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONITUXCSI YMECHUI:

®PACKpBIBAaTh CMBICII OCHOBHBIX XMMUYECKUX IMOHATUN: XUMUYECKUI AIIEMEHT, aToOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CIIOKHOE BEIIECTBO,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMHUYECKas peaKuus,
XUMHUYECKas CBS3b, TETUIOBOM 3(PHEKT peakiinuu, MOJib, MOJISIPHBIN 00BEM, pacTBOD,



AIIEKTPOJIUTHI, HEANEKTPOIUTHL, NEKTPOIUTHUECKAS JUCCOLMALINS, PEAKLIMM HOHHOTO
oOMeHa, KaTalnu3aTop, XUMUYECKOe paBHOBECHE, 0OpaTUMbIE U HEOOpaTUMBIE
peaklnH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKHCIUTED,
BOCCTaHOBUTEJb, OKUCIICHUE U BOCCTAHOBJICHUE, AJTIOTPOIHUs, aM(pOTEPHOCTb,
XUMUYECKas CBS3b (KOBAJICHTHAS, MOHHAS, METAJUIMYECKAs ), KpUCTAIIINYECKas
peléTKa, KOppO3Usl METAIJIOB, CIUIaBbl, CKOPOCTh XUMUYECKON PEAKIINU, TIPEAEIIBHO
nonyctuMmas koHueHntpauus [1JIK BemecTsa;

® UTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MMOHATHI U IPUMEHSTH 3TH
MOHATHS TIPYU ONHMCAHUU BEIIECTB U UX MPEBPALICHUN;

®[ICITI0JIb30BAaTh XMMHUECKYIO CUMBOJIUKY JJIsi COCTaBIEHUS (POPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

®OIPENIEIATh BAJIEGHTHOCTh U CTENIEHb OKUCIICHHS] XUMHYECKHUX JIEMEHTOB B
COEIMHEHUAX PA3JINYHOIO COCTaBa, MPUHAMICKHOCTh BEUIECTB K ONPEICIEHHOMY
KJIacCy COeIMHEHUH 1o ¢popMyiiaM, BUJ XUMUYECKON CBSA3H (KOBaJEHTHAs, MOHHAS,
METaJIJINYECKas) B HEOPraHUYECKUX COSAMHEHUSX, 3aps]l HOHA IO XUMUYECKON
dopMyIie, XapakTep Cpelibl B BOJHBIX pacTBOPaxX HEOPraHUUECKUX COCTUHEHUM, TUIT
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA;

epackpeiBaTh cMbIci [lepuoanueckoro 3akona 1. 1. Menaeneesa u
JEMOHCTPUPOBATH €r0 MOHUMAHUE: OMKUCHIBATh U XapaKTEPU30BaATh TAOIMYHYIO
dopmy Ileprnonnyueckoit CHCTEMbI XUMUYECKHUX AJIEMEHTOB: pa3inyaTh NOHITHUS
«rnaBHas noarpynmna (A-rpynna)» u «nodounas noarpynna (b-rpymnmna)», massie u
00JIbILINE TEPUO/IbI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCSI B IEPUOIUUECKON
TabJIMIE, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKHUX
HJIEMEHTOB (COCTaB U 3aps si/ipa, 0011ee YUCIIO0 NEKTPOHOB U PACIPEEICHUE UX 110
3JIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
AJIEMEHTOB U UX COECIMHEHUH B MPEAEIIaxX MajbIX IEPUOJOB U IIaBHBIX MOATPYIII C
YYETOM CTPOEHUS UX aTOMOB;

e Kj1acCU(UIMPOBATH XUMUYECKUE AJIEMEHThI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuu (110 YUCITY U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110
Ter1oBoMy 3G (PeKTy, M0 UBMEHEHHUIO CTENEHEW OKUCICHUSI XUMUUYECKUX DJIEMEHTOB);
e XapaKTepHU30BaTh (OMUCHIBATh) OOIIKE U CrIeU(UUESCKUE XUMUUECKHE CBOMCTBRA
IIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPKAsl ONTMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX
Y MOHHBIX YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUI;

®COCTaBJISITh YPABHEHUS JJIEKTPOJIUTHYECKON JUCCOLMALIMN KUCIIOT, HIEI0YEN U
COJIEH, TIOJIHBIE M COKPALIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO 0OMEHa, ypaBHEHUS
peakinii, MOATBEPKIAOIINX CYIIECTBOBAHUE FT€HETUUECKOMN CBSI3H MEXKY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

®PACKpBIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM
COCTaBJICHUsI 3JIEKTPOHHOTO OaaHca ATUX PEaKIIUii;

¢ [IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTHU OT UX CTPOEHUS, BO3MOKHOCTH
POTEKaHUSI XMMUYECKHUX MMPEBPAILCHUI B Pa3JIMYHbIX YCIOBHSIX;



® BLIYUCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOI'0 3JIEMEHTA 10 (POpPMYJie COETUHEHNUS, MACCOBYIO JOJIIO
BEILECTBA B PACTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;

¢ CcOOJII0JaTh MPaBUIIA MOJIB30BAHUS XUMUUECKON NIOCYA0HM U 1JaOOpaTOpPHBIM
000py1I0BaHUEM, a TAKXKE IPaBUiIa OOPAILEHUS C BELLIECTBAMU B COOTBETCTBHUHU C
MHCTPYKUHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB IO
HOJIyYEHHUIO U COOMPAHNUIO ra3000pa3HbIX BEIECTB (aMMHAaKa U YIJIEKUCIIOrO ra3a);
®[IPOBOJIUTH PEAKILIMH, TOATBEPKIAIOIINE KAUECTBEHHBI COCTaB PA3JIMYHbIX
BEIIECTB: pACIO3HABaTh OMBITHBIM IyTEM XJIOPHUA-, OpOMHI-, HOAHI-, KapOOHAT-,
docdar-, cumkar-, cynabdaT-, THIPOKCHI-UOHBI, KATHOHBI AMMOHHS 1 HOHBI
M3YYEHHBIX METAJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHHMUECKUX
BEIIECTB;

® [I[PUMEHSTh OCHOBHBIE OIlEpPAllM MBICIUTEIBHOM 1E€ATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHUE, 00001IeHNE, CUCTEMATU3AIIHIO, BISIBIIEHUE IPUYMHHO-CIIEICTBEHHBIX
CBSA3€H — JUIsl U3yYEHHUsI CBOMCTB BELIECTB U XUMHUYECKUX PEAKIIMM, €CTECTBEHHO-
Hay4HbIE€ METO/Ibl NO3HAHUS — HAOJI0/IEHNE, U3MEPEHUE, MOJIETMPOBAHHE,
HKCIIEPUMEHT (PEAJIbHBII U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUJIACC

o K
Jlj/_r[ HaumenoBanue pa3zienoB v TeM NporpaMMbl BOHH%CIT(BO Hacon 1 DnexTpoHHBIE (ITUPPOBEIC)

Cero OHTPOJILHBIC paKTUYECKUE 06Pa3OBATEITBHBIE PECYPCHI
paboThI paboThl

Paznen 1. [lepBoHavyaibHbIE XUMUYECKUE TTOHATHS
11 Xumus — BaykHast 00J1aCTh €CTCCTBO3HAHMS U 5 2 bu6nmmoreka [IOK

' NPaKTHYECKOH JICSITEIbHOCTH YEJI0BEKa https://m.edsoo0.ru/7f41837c
1.2 BemectBa n XuMHYECKHE pEaKITUN 15 1 ﬁtptlggl;/(r);eelzjas(l)_f)orﬁ/7 £41837¢
Hroro mo pazmeny 20
Paznen 2. BaxHeiine npecTaBUTENIM HEOPIraHUYECKUX BEILIECTB
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcugax 6 1 ﬁggﬁ%ﬁe;jiiorﬁﬂ £41837¢
2.2 Bonopoa.Ilonsitue o kuciorax v comusix 8 1 ﬁ:tlgglfl(geéjiiorﬁﬂ £41837¢
2.3 Boga. PactBopsl. [TonsiTue 06 ocHOBaHMSIX 5 1 1 ﬁ:tlgglflﬁeéjiiorﬁﬂ £11837¢
2.4 OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COEAMHEHUMN 11 1 1 E{tlg:'%(;e;ji(])_})orﬁﬂ £11837¢c
Hroro no paszneny 30

Pazpnen 3. Ilepuoauyeckuii 3akoH u lleproauyeckas cucrema xumuueckux snemeHToB . . MenaeneeBa. CTpoeHne aToMOB. XUMUYECKas CBS3b.
OKHUCIUTEbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH

[Tepnonnueckuit 3akoH u [lepuonnueckas cucrema Bu6muorexa LJOK
3.1 xumudeckux 3nementoB [1. . MennaeneeBa. CtpoeHue 7 https://m.edso0.ru/7f41837¢c
aToma
32 Xumudeckas cBs3b. OKHUCIUTEILHO- 8 1 but6mmoreka [IOK
' BOCCTaHOBUTEIIbHBIE PEAKIIHH https://m.edsoo.ru/7f41837c
but6mmoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PesepsHOe Bpems 3 1 bubmmorexa [IOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 6
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9 KJIACC

KomnyecTBo 4acos
Ne OnexTpoHHbIe (1IU(POBHIC)
/T Haunmenosanue pa3aciioB U TEM IIPOrpaMmbI Beero KOHTpOJ'IBHBIe HpaKTI/I‘IeCKI/Ie o 6paBOBaTeJ'IBHBIe pecypeeI
paboThI paboTbI
Paznen 1. BenecTBo U XUMUYECKHE PEAKIIMHI
11 [ToBTOpeHue U yriaydiieHne 3HaHUH OCHOBHBIX Pa3/ieioB 5 1 bubnuoreka [JOK
Kypca 8 kiacca https://m.edsoo0.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEaKIIHii 4 BH6H_H0TeKa L1OK
https://m.edsoo0.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUccoranus. XUMUUECKUE 8 1 1 bubnuoreka [JOK
peaKiiy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paszen 2. HemeTtamnbsl ¥ UX COEAUHEHUSA
21 OO11ast XapakTepUCTHKAa XUMHUECKUX 3J1eMeHTOB VIIA- 4 1 bubnuoreka [IOK
rpymmbl. ["agoreHs https://m.edso0.ru/7f41a636
29 OO6mas xapakTepucTUKa XUMHUECKUX dJ1eMeHTOB VIA- 6 bubmuoreka [JOK
rpynmbsl. Cepa U e€ coeTUHEeHUs https://m.edsoo.ru/7f41a636
23 OO11ast XapaKTepUCTHKA XUMUUYECKUX AJIEMEHTOB VA- 7 1 bubmuoreka [JOK
rpymnmbl. A30T, Gocdop U UX COCAUHEHHUS https://m.edso0.ru/7f41a636
24 OO6mas xapakTepucTUKa XUMHUECKUX d1eMeHTOB [V A- 8 1 2 bubmuotexa [JOK
rpymnbl. YTIepo ¥ KpeMHHUH U UX COSIMHEHHS https://m.edsoo0.ru/7f41a636
Hroro mo pazmeny 25
Pa3gen 3. MeTtaiuisl 1 BX COeTUHEHUS
. bu6muoreka [JOK
31 Obume cBoiCTBA METAILIOB 4 https://m.edsg).ru/?f41a636
3.2 Baxkueiiie MeTamibl U UX COSIUHEHUS 16 1 2 Egggljlﬁeéji(]i)orﬁ/? 412636
Wroro no pazueny 20
Paznen 4. Xumus u okpyskaronias cpeaa
41 BemecTBa 1 Marepualibl B )KU3HH YEJIOBEKA 3 ‘ bubmuoteka [JOK
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Hroro no pazueny 3

PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edso0.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3natensctBO «IIpocBenienme»

» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHOe 00IIIECTBO
«3narensctBO «IIpocBenienme»

https://chem-oge.sdamgia.ru/?redir=1

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

1. B.H. loponbkun, A.I'. bepexnas, T.B. Caxnea, B.A. ®eBpanea «Xumus.
Tematuueckue Tecthl 9 knace» (g noaroroBku k OI'D) PoctoB — Ha — J[oHy,
neruoH, 20091

2. b. J. Crenumn, JI. }O. Anuk6eposa Kuura rno Xumuu st JOMaIHero
yteHus (M.: «Xu-musi»1994)

3.T'. N. ltpemmnep Xumus Ha gocyre. 3arajgku, urpbl, pedycsl (M.:
[Tpoceemenue 1993)

Menua-pecypcsl

1. BuptyanbHas xumudeckas jjadboparopus 8 Kiiacce

2. DIEKTPOHHOE MPUITIOKEHHUE K YICOHUKY

Xumus 8 Kiacc: y4eOHUK JiJist 8 Ki1acca 0011eo0pa3oBaTeNbHbIX YUPEKICHUM /
I'.E.Pym3utuc, ®@.I'. ®enpaman. M.:IIpocsemenue, 2014.

3. DIIEKTPOHHOE MPUJIOKEHNE K YUCOHUKY

Xumus 9 kiace: yaeOHuK a1 9 kiacca o01ieo0pa3oBaTebHbIX YUPEKICHUN /
I'.E.Pym3utuc, @.I'. ®enpaman. M.:IIpocsemienue, 2015.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HMHTEPHET
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