MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO O0IIIETO 0Opa30BaHuUs, MPECTAaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBEe QeaepanbHOil pabodeil mporpaMmbl
BOCIIUTAHUS U C Y4ETOM KOHLEMIIUU NPEnoaBaHus Y4eOHOro mpeaMeTa « XUMHUs)
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma nmo xuMuu Aa€T TpPENCTaBICHUE O IENAX, OOIel CTpaTreruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIBHOE peAMETHOE CoJIepKaHue,
NpeAyCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm IpPOrpamMMbl MO XUMHH, ONPENEISIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHSI XHUMUU C YUYETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEH  O0y4aloluXcs, OINpeAeNseT BO3MOXXHOCTH MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00Opa30oBaTEIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBAHUM K
pe3ynbrataMm oOy4eHHUS XUMUU Ha YPOBHE IeJIeH U3yUeHUs MPEeIMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JIEATEIbHOCTH OOYYalolerocss Mo OCBOEHUIO
y4e0HOT0 CO/IepKaHUsI.

3HaHUE XHMHHM CIY)KUT OCHOBOW [UJIsi (HOPMHUPOBAHUSI MHUPOBO33PEHUS
0o0ydJaromerocs, ero mpeaCTaBICHUNH O MAaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPruM M 00 HBOJIOIMHU BEUIECTB B MPUPOJE, O MYTAX PEHICHUS TriI00aibHBIX
npo0eM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPIeTHUECKOM,
MUIIEBOMN M KOJIOTHYECKON 0€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  peajM3alid  BO3MOXXKHOCTEH  JUIsi  CaMOpa3BUTHS U
dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 001IeH U PYyHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIaJ| B (QOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmuxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW ydeOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICOBATEIBCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHAILHOM JESTENbHOCTH;

3HAKOMUT CO CHeUu(UKON HAy4HOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaY4YHBIM 3HaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yUJaIOIIHUXCA.

JlaHHbIe HampaBjieHUs B OOYYEHUU XUMHHU OOECIEYMBAIOTCS CHEIU(UKON
COJCp)KaHUsl ~ y4yeOHOro  TpeaMeTa, KOTOpPBIM  SBJISETCS  IEIaroru4eckKu
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XMMUU Ha ONPEACTIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMHUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTJECIbHBIX 3HAYUMBIX TMOHSTHN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona k €€ m3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MIOHATUM O XUMHUYECKOM D3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHSATHI O XMMHUUYECKOM
peakiuu. OO0€ O3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI TI0 TPHHIIUITY
IIOCJIEIOBATEILHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX IPEICTABICHUMN
Pa3HOIO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona J{. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpencTaBieHUNd 00 DICKTPOIUTUYCCKON IHUCCOIMAIMMA BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBIIONHSS (GYHKIUA OOBSICHEHUS U TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJYyYECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOLICH HAyYHOM KapTUHBI MHpA B JIOTMKE
€€ CHCTEMHOM NPHUPOAbI, LIEHHOCTHOIO OTHOIICHUA K HAy4YHOMY 3HAHUK U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHUU OPOUCXOAUT C IPHUBJICUEHUEM
3HAHWW W3 paHee H3YUYCHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaOIUHA MUPY,
«buonorus. 5—7 knacce» U «PuU3KKa. 7 KJIaccy.

[lpy w3ydyeHMH XUMHUH TPOUCXOAUT (HOpMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTeCTBO3HAHMS, MPAKTHYCCKOU
JESITETLHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUN — BaKHEUIINUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX TOJIOKECHH,
JOCTYITHBIX 00OOIICHU MHPOBO33PEHUECKOTO0 XapakTepa, S3blKa HAYKH, B



OpuOOIIEHUH K HAyYHBIM METOJaM T[I03HAHUS TPU HU3YYCHHH BEIECTB U
XUMHYECKHUX PEaKIHi, B (OPMUPOBAHUM U PA3BUTHUU MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOEHMM NpaBWJI O€30IIaCHOIO OOpalleHHs C BELIECTBAaMHU B
IIOBCE/IHEBHOM JKH3HHU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOI'O OOIEro 0Opa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (OpMHUPOBAHME WHTEIUIEKTyaJIbHO PpPa3BUTONW JIMYHOCTH, T'OTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSATEIbHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a/1alTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0Oy4aromuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOU JEATEIbHOCTH, HAyYHBIM
METOJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yciIoBUil, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00yUYaIOITUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIUX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJOB JI€ATEIbHOCTH;

— (¢opmupoBaHue oOmEeld (YHKIMOHATBHOM M  €CTECTBEHHO-HAy4YHOM
rPaMOTHOCTH, B TOM 4YHCIE YMEHHH OOBSCHATP M OLIEHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJb3YsS 3HAHWUS U OMbIT, MOJTYYCHHbIE MPU U3YUYCHUU
XMMHMH, OPUMEHATh UX I[P PEUIEHHMH MpoOJieM B IOBCEIHEBHOM JKU3HU H
TPYAOBOH AESITEIBbHOCTH;

— (QopmupoBaHue y o0Oyyaroluxcs TI'yMaHUCTUYECKMX OTHOIIEHUH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUU Ui BBIPAOOTKH HKOJIOTUYECKU
1eJIeCO00pa3HOro0 TMOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B HEIIX
COXPaHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEH NPUPOJHON CpEIbl;

— pa3BUTHE MOTUBALUM K OOYYEHMIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIICUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOoduisi U HAIpPaBIEHHOCTH AAbHEHIIIETO
oOyJeHwus.

OOwiee uucinO YacoB, OTBEAEHHBIX Ui HU3YYEHHUS XHMHMM Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJCIIO).



COJEPKXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYyabHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. PU3WUYECKHE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BeliecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zesnenust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XHMHYECKHUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTA B
COCIUHEHUH.

KomnuectBo Bemectsa. Moub. MossipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX €IWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHEHUMN.

@u3NUeCKUe U XMMUUYECKUE SABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHMsS MAacCChl BELIECTB. XMMHUYECKHE ypaBHeHMs. Knaccudukainus
XUMUYECKUX PEAKIUH (COCTMHEHNS, Pa3I0KECHHUSI, 3aMEIICHUS, OOMEeHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1adopaTopHbIM O0OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bU3MYeCKuX CBOWCTB 0O0pa3loB HEOPTAHWYECKUX BEIIECTB, HAOJIOJICHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHMCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluid (pa3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIecTBUE xkeie3a ¢ pacTBopom conu meau (II),
U3y4YeHUe CIOCOOOB pa3JeieHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BbINIapUBaHUE, AUCTHILISALMS, XpoMaTorpadus, mpoBeeHue OUUCTKU MOBAPEHHOU
coiid, HAOJMIOJEHWE W  ONHWCAHWE  PE3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BElIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3a€MEHT U mpocToe
BemecTBO. HaxokneHuwe kuciopoga B TpUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoga. CmocoOb!



MOJIYYCHHUST KHUCIIopoJa B JjabopaTopuud W MPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOAU(pUKALNS KHCIOPOa.

TemnoBoit 3¢(deKT XUMHUECKONW peakiud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3JlyXa, YCUJIEHHE MMAPHUKOBOTrO 3(pdekTa, pazpylieHne 030HOBOTO CIIOSI.

Bonmopon — nsnemeHTt M mpocTtoe BemecTBo. Haxoknenwe Bomopona B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
noinyyeHus. Kucmorsl u comnu.

Monsipablit 00bEM ra3oB. Pacuérbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpBI.
HaceiieHHble 1 HEHAChIICHHBIE PAacTBOPBI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 0J11 BEILIECTBA B PACTBOPE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponb pactBOpoB B npupojae U B KU3HHU 4esnoBeKa. KpyroBopoT BoAbl B MPUPOJE.
3arps3HeHne NpUPOIHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemnunennit. Oxcunbl. Knaccuduxarus
OKCHUJIIOB:  cojieoOpasytonue (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyomue. Homenkiatypa oxcuaoB. @Du3nmdeckue HU XUMHUYECKHE
cBOMCTBa OKCHUIOB. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukauust ocHOBaHHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKHME U XMMHUYECKHE CBOMCTBA
ocHoBaHMM. [losyueHne oCHOBaHMI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KUCHOT. Psn axktuBHoctu mertamwnoB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJy4YECHHE,
coOupaHue, paclo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
IpeKpalieHusi TopeHus (moxapa), O3HaKOoMJiIeHHe ¢ oOpa3llaMM OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHue, pACIO3HABAHUE M H3YyUYCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojeicTBue Bojioposia ¢ okcujgoM meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEpUAIOB), HAOIIOACHHE OOpa3lOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUSI BEILECTB C
pa3IMYHOW PACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEIIECTBA, B3aAMMOJCHCTBUE BOAbI C METAJIIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



UCCJICIOBaHNE O0pa3IlOB HEOPTraHWYECKUX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOJFOICHNE M3MEHEHUSI OKPACKH MHIANKATOPOB B PACTBOPAX KHCIOT W IIEIIOYCH,
uzydeHue B3zaumojenctBua okcuga mean (II) ¢ pacTBOpoM CEpHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUWil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOIO METAJIa JIPYTMM W3 PacTBOpa COJU, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COCIMHEHUI.

IHepuoauueckui 3axkoH u Ilepumoguueckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CrpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBbie TOMBITKM KiIACCU(PHUKAIMKA XUMUYECKHX dJeMeHTOB. [loHsTne o
rpynnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Ieprnonnueckoit cucrembl xumuueckux aeMeHToB [[. . Menneneesa. Ilepnoast
u rpynmbl. Ou3nyecKui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEpPUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JI0YeK aTOMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MnoJioxkeHuro B [lepuoauueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUS pPAJANYyCca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iponiecchl OKMCIIEHNs K BOCCTAHOBIIEHUS. OKHUCIIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpaslloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEJCHUE OIBITOB,
WUIKOCTPUPYIOLIIMX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropenue, peakinu pazoKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanmu3anus MeXnpeaMETHbIX CBA3€H NpU W3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUIsI OT/IEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0111e ecTeCTBEHHO-HAYUYHbIE MOHSATUSA: HAy4HbIH (akT, ruroTe3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEILIECTBA, I'a3, (PU3WUYECKUE BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6nocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpalbl, TOPHbIE MOPOJBI,
MIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeiecTBo U XMMHYeCKasi peakus

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpOo€HHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUAYECKUX DJIIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kajus, KalblUsi M HX
COCIMHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepumoamueckoit
CHCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHune BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOKCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKONW PEIIETKHU U
BUJIA XUMUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMU4ecKuX peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, IMo
U3MEHEHUIO CTETEeHEW OKHCIECHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [loHATHe 0 rOMOreHHBIX M TeTepOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIOLIIME HA CKOPOCTh XMUMHUYECKOW PpEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJINTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocraBneHue  ypaBHEHUI



OKHCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIUMM C  HCIOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [IHUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHUYeCcKoil cBsizu. CteneHp auccouranuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu moHHOro oOMeHa. Y cia0BUs MPOTEKAaHUSI peakuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHYECKOU
nuccounanyuu. KauectBeHHbIe peakiii Ha MOHBL. [[OHSATHE O TMApOIIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJI0YEd H COJeH
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEPHAJIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKAHHWA  peakuMid HOHHOrO  OOMeHa
(oOpazoBaHue ocanaka, BbIJCICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX — NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peaklMH pasyIoKEHHUs, COEIMHEHHUs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJuibl 1 X COeIMHEHHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3NUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METaUlaMU, HEMEeTa/llaMH, [Ieno4amMu). XJIO0pOBOAOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, PUMEHEHHE. JlelicTBue
XJIOpa W XJOPOBOJOPOJA HA OpPraHu3M YelOBeKa. BaxHelmme XJIopuapl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmas xapakTepucTuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHue, u3nYecKue u
XUMUYECKHE cBOMCTBAa. OKCHIBI CEPbl KAaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuclioTa, (QU3MYECKHME M XUMHUYECKHE CBOWcTBa (00IIME Kak
NpeACTaBUTENS Kjlacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeakinu,
JeXaliue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOJIYyYeHUs CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKLUs Ha



cynb¢ar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MIpUpOJe. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloIIel Ccpelbl COENWHEHUSMU Cepbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPEeA0TBPAICHHUS.

OOmmast xapakrepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paCIpPOCTPAHEHHE B MPHUPO/IE,
duznyeckue u xuMmuyeckue cBoiictsa. KpyroBopot a3ora B mpupojae. AMMuUak, ero
¢dusznyecKkrue U XMMHUYECKHE CBOMCTBA, OJMyYyeHUe U npuMenenne. Conu aMMOHus,
ux (pU3MYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KUCJIOTa, €€ MoyiydeHue, (PU3NYeCKue U XUMHUYECKUE
CBOMCcTBa (0OIIME KaK MpPEACTaBUTEN Kjacca KHUCIOT U crHenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMHUYeCcKoe 3arps3HeHNE OKPYIKAOIIECH CPelbl COSTMHCHUSIMU a30Ta
(KUCITIOTHBIE JTOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBbI U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun hocdhopa (V) u dhochopras kuciaora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmas xapakTepucTuka 31eMeHTOB [VA-rpynmbel. OCoOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCIEHUS.  YTJepoi,  aJuIOTPOIHbIE
MOAU(UKALIMKM, PACOpPOCTpaHEHUE B TpUpPoAE, (PU3NYECKHE U XUMHUYECKUE
cBorictBa. Ancopbuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbl yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JCMCTBHE Ha JKUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE IMPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoga (IV), rumoreza rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kucinoTa v €€ coiu, uX (pU3nYecKue U XMMUYECKHUe CBOMCTBA,
nojsyuyeHue W npuMmeHeHwe. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHbBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KAK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TJIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpuposnHble HMCTOYHUKH YIIAEBOAOPOAOB (Yrojib, MPUPOIHBIMN Tra3, HEPTh),
OPOAYKTHl UX mepepaboTku (O€H3WH), UX poJib B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKaxX, YriieBoJlax — U UX
poid B KM3HM 4elloBeKa. MarepualibHOEe €AMHCTBO OPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJIYyYEHUE H
npumeHenue. CoenauHeHUs KpemHusi B mpupoge. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHKUE B
ObITYy, B MPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHualbl: KEpPaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6€30macHOr0 MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3lOB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
IIPOBE/ICHUE KAUECTBEHHBIX PEaKUMid Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBITHI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
raJIOr€HOB M WX COEIMHEHHI (BO3MOXXHO MCIOJIb30BAHUE BUIAECOMATEPUAITIOB),
O3HAaKOMJIEHME ¢ oOpa3luaMud XJOpUIOB (TaJOT€HHUIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€  COCIMHEHHUSIMH  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOJCHUE TIpoliecca OOyTIUMBaHUs caxapa IoJ| JeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHUYECKHX CBOMCTB
pa30aBIICHHOI CEpHOI KUCIOTHI, TPOBEICHUE KaYECTBEHHON Peakui Ha Cyib(aT-
MOH M HAOJIOJIeHWE NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (hochopHBIX ynoOpeHuil, moaydeHue,
coOupaHue, pacro3HaBaHHE M M3yYEHUE CBOWCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IPOTEKaHMUsI, B3AMMOICMCTBUE KOHIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MEMIBIO
(BO3MOHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MoZEeNen
KPUCTAIUTMYECKUX pemEToK anmasza, rpadura, QymiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  afCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MojiyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEeJCHHE KaueCTBEHHBIX peaKkIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3yYEHUE IIPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIJICHHUE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxkHenme HeMETaIUTbl U UX COCTUHEHUSI.

MeTaJuibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxeHus B llepmommyeckor cucreMe XuMUYECKUX 3yemeHToB [[. U.
MengeneeBa u ctpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamnyeckas CBA3b U
METAJUIMYEeCKas:  KpUCTaUIMYecKass  pemeéTka.  DJIEKTPOXUMUYECKUU  psia
HaIpspKeHUH MeTaioB. PU3nyecKkre U XMMUYECKHE CBOMCTBa MeTaiioB. OOiiue
CrocoObl Mody4yeHuss MeTamioB. [loHsATHE O KOpPpO3UM METauIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTanb, YyTryH, TIOPATIOMUHHMN,
OpoH3a) ¥ MX MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[[{enounble MeTaIBL: MOJNOXKEHUE B llepruonnueckoil cUCTEME XMMHUUYECKUX
anementoB /. M. MenneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). OKcuabl u



TUJIPOKCUABl HaTpus W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCIUHEHUU.

[[lenouyno3eMenbHbIE META/UIBI MAarHMM W KaJbLHW: TIOJOXKEHUE B
[Tepuognueckon cucreMe xumuueckux aneMmeHToB . M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXJICHHUE B Ipupoie. PU3nyecKkue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelinve coequHEHUs Kaublus (OKCHJA, THUIPOKCUI, COJIM).
XKécTrocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

AOMUHHUI: TI0JI0)KeHHE B [lepuoanyeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndeckue u
XUMUYECKHUE CBOMCTBA allOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [leprognueckon cucreMe XuMHUYECKUX JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXIEHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKkcuibl, TuapoKcu bl U coiu xenesa (1) u sxenesa
(IIT), ux cocras, CBOICTBA U MOJTYyYECHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3llaMu METaUIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTAaTOB KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOECHHOCTEH B3aUMOJECUCTBUS OKCHU[A
KJIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIIOJb30BAaHUE BHUIACOMATEPUATIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJAEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBECHHBIX PEAKLIMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LIMHKA, JKEJe3a
(IT) u xxeneza (I11), meau (11), HabnrOAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJAMEHH HWOHAMU HaTpus, KaJIus U Kaidblusad (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUAPOKCHUJIA IMHKA, PELIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHerume
METAJUJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JKM3HU 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMHUYECKUX peakiuii B ObITy. [lepBas momornis mpu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, aaiee — [1/IK). Ponb xuMun B pelieHHH 3K0JI0THYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepuabl).

Mescnpeomemmnuie ceasu



Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpU W3YYCHUM XUMUHM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSTUH, TaK W TOHSATHH, SBJSIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWs, aHalM3, CHUHTE3, KiacCUPUKAMA, TMEPUOIUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeNb, SBICHUE, IMAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwuszuka: Marepusi, aTroMm, OJCKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUJ,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJIYIPOBOJHUKH,  JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIITNICCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, CAMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECCTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOJBI,
MI0JIC3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHMHM B €IMHCTBE Y4eOHOH u
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH W JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUjIaMM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE ~ pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS ~CUCTEMOM  IIO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAUUN W
pacLIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOT'O OTHOILIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
YU HAay4YHOMY HAcCJEIHI0, MOHMMAaHHUS 3HAYEHUsS XWUMHUYECKOM HAyKh B >KH3HU
COBPEMEHHOr0 OO0IIECTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HHQOpMaIei o
IIEPENOBBIX JOCTH)KCHUSX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpamx/aaHCKOr0 BOCIMTAHUSA:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOH,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENBHOCTH MpPH
BBIMIOJTHEHUHM Y4€OHBIX, IO3HABATENBHBIX 3a]a4, BBINOJHEHHUH XUMHUYECKHX
HKCIIEPUMEHTOB, CO3/1aHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIM B IIPOLIECCE€ OTOM y4yeOHOW MEATEIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIIEHWE M TMOCTYIKH CBOMX TOBapuIllell C NO3ULUHU
HPaBCTBEHHBIX H MIPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NIO3HAHUSL:

MHUPOBO33pPEHUYECKUE IPEICTABICHUS O BEIIECTBE M XMMHYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOIINC
OCHOBY JUIsl IOHUMAaHHs CYIIHOCTH Hay4YHOH KapTUHBI MHUpa, IMpeCTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOABI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOJHON CPELOH, O POJIM XMMHUH B ITIO3HAHUM dTUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUH IO
XMUMHH, HEOOXOIUMBbIE Il OOBSCHEHUS HaOJMIOJAEMbIX MPOLIECCOB U SIBJICHMI,
MO03HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATypOi, JOCTYHNHBIMU TEXHHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHUI0O U TO3HAHMIO, JIOO003HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM U  HCCIEI0BATENIbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANPABIEHHOCTH U YPOBHSA OOy4YEHUS B
JIaIbHEHIIEM;

4) popMupoBaHNs KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[I0POBbIA 00pa3 »W3HH, OCO3HAHUE MOCIEJICTBUIA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpPEHHUS),
HEOOXOAMMOCTH COOJIO/IEHNUsST TIpaBW  OE30MAaCHOCTH TpU  OOpaIieHuu ¢
XMMHYECKHMH BEILIECTBAMU B OBITY U peajbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY M3yUYEHHUIO ITpodeccuil u Tpylia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHUS MPEAMETHBIX 3HAHUA N0 XHMMHH, OCO3HAHHBIA BBHIOOD
WHIMBUIYAIbHON TPACKTOPUU MPOJOJKEHHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHEMHON MpodhecCUOHATBLHON AeTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHUI,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JIOrH4eCKOro BOCIIUTAHMA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MNPUPOAEC KaK HCTOYHUKY
KW3HU Ha 3€MJIE, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAHNUE LIEHHOCTHU 3J0POBOTO U
Oe3omacHoro o0Opa3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznYeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
paBuJ O€30MMACHOTO MOBEICHUS MpU paboTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAKOIIMNX 3J0POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTY4YaeMble MPU WU3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEH IPUPOIHON CPENOU, AJIs ITOBBIICHHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HAaHHS TJOOAJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTed MX PEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON MTPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pEe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAYYHbIE TMOHATUS (3aKOH, Teopus,
IPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUeOHBIC TCUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOU
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble J0rnyecKkue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIENSATh UX XapaKTEepHbIC
MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSTHSIMHU), KCIOIb30BAThH
MOHATHUS 711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCH(UKANMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHUS,
CTPOUTD JIOTUUECKHUE pacCyX IeHUsl (MHIYKTUBHbIC, JEAYKTUBHBIEC, IO aHAJIOTHH),
JIE€JaTh BBIBOJIBI U 3AKIIOYCHHS;

YyMEHHE TMPUMEHSATH B IMPOIECCE IMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHBIEC), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJICINIU, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBEIBATh MHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIBHBIC TTPEACTABICHUS —
XUMUYECKUH 3HAK (CMMBOJI 3JEMEHTa), XUMHUueckas ¢opMmyna W YypaBHEHHUE
XUMHUYECKON peakiuu — MNpU PEIIeHUH Y4eOHO-IT03HABATENbHBIX 3a1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MIPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBJIICHUSIX.

Ba3oBhIe uccieaoBaTe/ILCKHE JeCTBUA:

YMEHHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI I10
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOpPETEHUE OINbITa IO T[UIAHUPOBAHUIO, OpPraHU3alMd U MPOBEACHUIO
YUYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOAaTh 3a XOJOM MpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ylsbTaT, (opMynupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 Mpo/ieJIaHHOM padoTe.

Pa6ora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh M HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JIUTEpaTypa XHUMHUYECKOTO COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuIo;



yMEHUE TPUMEHSATh Pa3IUYHbIE METOJIbI U 3alPOCHI NPU TOUCKE M O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJWMBIX JJIS BBIMOJTHEHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a7a4 ONMPEACIEHHOTO THITA, TPUOOPETEHUE ONBITA B
00JIaCTH  UCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTH,
OBJIQJICHUE KYJbTYPOW aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHGOPMAINH U
WUTIOCTPUPOBATh pEIIaeMble 3aa4ll HECIOXXHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

YMEHUE UCIOJIb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOW U
UCCJIeI0BATENHCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH NPUPOIHON
Cpenbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiiCTBHUA:

yMEHHUs 3ajJlaBaTh BOIPOCHI (B XoJie¢ Juasora W (WiIM) JUCKYCCHHU) IO
CymecTBy  oOcyxnaemMoill  TeMbl, (OPMYyJIHpPOBaTb CBOM  MPEHAJIOKEHUS
OTHOCUTEIILHO BBIMIOJTHEHUS TIPEIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBIsATh  TOJYYCHHBIC  pPE3yJbTaThl  IMO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeJlaTh MPEe3eHTAIUI0
pe3ynbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1JaOOpaTOPHOIO OIbITa,
JabopaTopHO# pabOTHI MO MCCICIOBAHNIO CBOMCTB BEIMIECTB, YICOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBbIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX JCHCTBHM, OINpeAeNeHUE KpPUTEPHEB IO OICHKE KavyecTBa
BBITIOJTHCHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENENATh LEIH JACSITeNIbHOCTH, IUIAaHUPOBATH,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BbIOMpaTh Hanbosiee 3p(HEeKTUBHBIE CTIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSTh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUS] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTAaX — BEILIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYEHHOI'O pE3yJibTaTa 3asBICHHOHN €N, yMEHHE
WCITOJIB30BATh U aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIC B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEeIbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHO pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlONIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, cHenupUIecKue [ MpeAMETHOM o0nacTu  «XUMHUS», BUIBI
JNEATEIbHOCTH 10  IIOJYYEHUIO HOBOIO  3HaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsX.

K konIy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX ITOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, DIJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi Peakius, KiacCu(ukanus peakiuii: peaxiuu
COCAUHEHHUSI, pEaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeIIOBOU 3deKT peakuuu,
SIPO aToMa, JJICKTPOHHBIA CIIOM aroMa, aToMHas OpOWTalb, PaJNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJIIPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(mpoueHTHas: KOHLIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX NOHATHA U
MPUMEHATH 3T MOHITHUA NP OMMCAHUU BEIIECTB U UX IPEBPALLCHUN;

e WCIOJBH30BAaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMys
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIUM;

e ONpENEeNsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEAUHEHUU 10
dbopmynam, BHJ XUMHUYECKOH CBS3M (KOBAJICHTHAasE W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomuueckoro 3akoHa J[. W. Menneneena:
JEMOHCTPUPOBATh TOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIOXKeHUs B llepumoamueckoit cucreme,
3aKOHOB COXPAaHEHMS MAacChl BELIECTB, ITOCTOSHCTBA COCTABAa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Ilepuonnyeckoi
CHCTEMBl XHMHWYECKUX DJIEMEHTOB: pa3iIn4yaTh TMOHATHS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOPblE MMEIOTCS B
tabnuue «llepuoanueckass cucrema XuMmuueckux saemeHtoB . WM.
MenpneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YMCIO IEKTPOHOB
U pacrpeeeHUe UX MO JIEKTPOHHBIM CIIOSM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHWUUYECKHUE BEIICCTBA,
XUMHUYECKHE peakuuu (10 YUCIy M COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D (EKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIMIL;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [pEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B pACTBOPE, MPOBOJAUTH PACUEThHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATH OCHOBHBIC OTEPAIUUA MBICTUTEIHHONU EITEILHOCTH — aHAIN3
U CUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTeMAaTH3alluio0, KiIacCHU(UKAIIHIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3ed — Ui M3YyYEHUs] CBOMCTB
BEIIECTB M XHMHYECKUX pEaKIUi, EeCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAOJIOJCHWE, W3MEPEHUE, MOJICIUPOBAHHUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN);

cleloBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7ab0paTOpHBIM  000pY/IOBaHUEM, a TakXKe MpaBHIiaM OOpalieHusl ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYEHUIO H COOMPAHHIO
ra3oo00pa3HpIX BEMIECTB (BOMOPOJAa M KHUCJIOPOJAA), MPHUTOTOBJICHHUIO
pAacTBOPOB C ONPEAECITEHHOM MACCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA,
IUIAHUPOBATh M NPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHl IO
pacno3HaBaHHUIO PACTBOPOB MICIIOYEH M KUCIIOT C MTOMOIIBIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IMPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKUCJICHHS, XUMHUUYECKasl pPeaKius, XuMHUUYecKasl CBA3b, TEIUIOBOM A deKT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJIUTHYECKAS JHUCCOLMAIINS, PEAKIIUU HOHHOIO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTEINb,  OKHCICHHME M  BOCCTAHOBJICHHE,
aIIoTpONus, aM(pOTEpPHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTAIUIMYecKas peméTka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOM pEaKUHH, TMPEIEIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WJUIKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATUM H
MPUMEHSTh 3TU NOHATHS MPU ONMCAHUY BEILIECTB U UX MPEBPALICHUM;
UCIIOJIb30BAaTh XMMHUYECKYIO CHUMBOJIMKY JJI COCTaBJeHUS (HopmMys
BEILIECTB U YPABHEHUI XMMHUUECKUX PEAKIIUM;

OIPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIIEHUSI XMMUYECKUX DJIEMEHTOB B
COCAUHEHUAX PA3JIMYHOTO COCTaBa, IIPUHAIJIEKHOCTH BEUIECTB K
onpeneaEHHOMY KJacCy COEIMHEHHH 1Mo (opmyliaMm, BUJ XUMUYECKOH
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA M0 XMMHYECKOH (QopMmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCAVUHEHUN, TUI KPUCTALINYECKOU
PEMETKY KOHKPETHOTO BEILECTBA;

packpsiBath cMmbIich [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIHCBhIBaTh W XapaKTEPU30BATh
Tabnnunyto Gopmy llepuoanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymnna (A-rpynmna)» U «moOovHas
noarpynna (b-rpynmna)», manbie ¥ OoJblIMEe MNEPUOAbl, COOTHOCUTH
0003HauEHHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKOW Tadnuie, ¢
YUCJIOBBIMU  XApPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHUX
JJIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHCIO BJICKTPOHOB H
pacnpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U UX COCIMHEHUN B
npeaenax MajblX IEPUOIOB U IJIaBHBIX MOATPYIIl C YUETOM CTPOEHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEILIECTBA,
XUMHUYECKHE peakuuu (10 YHCIy U COCTaBy YYAcTBYIOIIMX B pPEAKUUU
BEIIECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTENEeHEeW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOHIME U CHEU(PUIECKHE XUMHUYECKHUE
CBOWMCTBA IIPOCTBIX M CJIOKHBIX BEIIECTB, NOATBEPXKAAas OINMCAaHUE
IIPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHUW COOTBETCTBYIOLIHMX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMALMUA  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO  MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThHI
10 YPaBHEHUIO XUMHYECKOU PEaKIINH;

coOmolaTh  MpaBWia  TMOJB30BAHUS ~ XMUMHYECKOW  TOCYIOM |
7a00paTOpHbIM  00OpYIOBaHMEM, a TaKXKe IMpaBUia OOpallleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOATBEPIKIAIONINE  KAaYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapoonar-, docdar-, cwimkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE ONEpPALUUd MBICTUTEIBHON JI€ITEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHUE, CHUCTEeMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI1 M3Y4YEHHUS CBOWCTB BEUIECTB U
XUMUYECKAX PEaKlUid, €CTECTBEHHO-HAyYHbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, SKCICPUMEHT (peajabHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB daekTpoHHbIe (UU(pPOBHIE)
KouTtpoJabHbie [MpakTHyeckne
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC peCypChl
padoThI padoTsbI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
MPAKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyesjoBeKa
12 BemtectBa 1 XuMHU4eCcKue 15 | bubmunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 20
Paznen 2. BaxHeilune npeacTaBUTe M HEOPraHMYECKHUX BelleCTB
’1 Boznyx. Kucnopon. [lonstue 6 Bbubmuotexa [JOK
00 okcugax https://m.edsoo.ru/7f41837¢c
9 Bonopoa. Ilonsitue o kuciorax g 1 but6moreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
’3 Bona. PactBopsl. [Tonsitue 06 5 | 1 bubmunoreka LIOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIC KIIACCHI 1 ) 1 bubmunoreka LIOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. llepnoanueckuii 3axkoH u [lepuognueckasi cucrema xumnueckux 3jemMeHToB Jl. U. MenneneeBa. CTpoeHue aToMoOB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




[Tepuoanueckuii 3aKOH 1

31 [Tepuonnueckas cucrema 7 bubmunoreka LIOK
XUMHUYECKHX djieMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CtpoeHue aToma

2 | 8

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIBHBIE PEAKITUN
bubmunoreka LIOK
Hroro mo pasery 15 https://m.edsoc]fru/7f4l837c
Pe3epBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne i/l P Konrpoabusie IIpakruueckue (wicpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Paszgea 1. BeniecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpenue u yriryOiaeHne 3HaHUH 5 ) bu6muotexa [JOK
’ OCHOBHBIX pa3/IeJioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bu6nuoreka [JOK
’ peakimit https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs JUCCOLUALIMS. 2 | 1 bubmmoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Htoro no pasneny 17
Pa3zgen 2. HemeTa/sIbI M HX COeTUHEHU ST
21 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 1 bubmmoreka [JOK
’ anemeHToB VIIA-rpynmebl. ["agorenst https://m.edsoo.ru/7f41a636
O01as XxapakTepUCTHKA XUMUYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [IOK
' PYHIIHL- &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
O01as XxapakTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa OK
’ PYTUIBL. ’ p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
' N PYHIEL poi https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIUHEHUS
Hroro no paszneny 25




Pa3gen 3. MeTaaabl M HX COeTMHEHUA

but6mmoreka [IOK
B i 4
3 Obmme coficTBa METAIIO https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
2 B 1
3 aKHEUIIe MeTaJUIbI U UX COSIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no paszneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemtecTBa 1 MaTepHuaiisl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE BpeMs 3 bubmmorexa IOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68







IHHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka Koutpoabsnbie IIpakTuueckue A p
n/n Bceero u3yuyeHusi ~ oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| [Ipenmer xumuu. Poiab XMMUH B )KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOAAX TO3HAHUS B XUMHH 1 bubmorexa HOK
g https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00OpaTOPUU U IPUEMBI | bubnnorexka [HOK
oOpareHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 YucTteie BemecTBa u cMecu. CriocoObl | bubmnorexa [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha npumepe 1 bubmmorexa HOK
8 o PrMEp https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPCHHOU COJIH )»
Bbu6nmuoreka [JOK
6 A 1
TOMB H MOTICKYITH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHe 3JIEMEHTBI. 3HAKU ) bubmuorexa [JOK
(CHMBOJIBI) XMMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u c0XXHBIE BEleCTBa 1 bubmorexa HOK
p H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LOK

https://m.edsoo.ru/ff0d2d50




3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

Bbu6nmuoreka [JOK
10 X .B
uMriecKas popmyna. BaneTrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHYECKHUX JIEMEHTOB
1 OTHoOcUTENbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10711 XMMHYECKOTO bubmnorexa [JOK
3JIEMEHTAa B COEINHECHNN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mouib. bubmuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 ®OU3NYECKUe U XUMUYECKUE SIBIICHHUS. bubmuorexa [JOK
XUMHUYeCcKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yCclIOBUS TPOTEKAHUS bubanorexa [HOK
XUMHYECKHUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsl MacChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienust konuuecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM XUMHUYECKHUX bubmorexa HOK
B . P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanmss XaMUIeCKuX peakiiuii
18 (coequHeHMs, pa3I0KEHUS bubmorexa HOK
A b ’ https://m.edsoo.ru/ff0d3{34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIIi-
19 sHIuKIoneauct. O0o0IeHNEe 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
cHUCTeMaTu3aIus 3HaHUI
20 KonTtponsHas padora Nel mo teme bubmmoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnumoreka [IOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448¢




npoctoe BeuiectBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

bu6mmoreka [IOK

22
KHCJI0pOJIa (peaKim OKHCICHHU, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CnocoOsI oTy4YeHUsT KUCIOPO/ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa HOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucmopoaa
TennoBoii 3pPeKT XuMUIECKOI
24 peaKIuu, OHSITHE O Bbubnmuoreka [JOK
TEPMOXUMHUYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUYECKUX PEAKIIHIX
TommBo (HedTh, yroiab U METaH).
25 3ar SISHGIEI/IG(I];OS . a, CIIOCOOBI Zro bubmmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBpAICHUS
[IpakTuueckas padora Ne 3 o reme
26 «Ilonydenue u coOMpaHUe KUCIOpoaa bubmmorexa [TOK
- . P posa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €r0 CBOMCTBY
7 Bonopoa — snemeHT u npocroe bubmuorexa [JOK
BelecTso. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)8 DuU3NYECKUE U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6nuoreka [JOK
29 IT
OIUITHE O KUCHOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubmmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
bu6mmoreka [IOK
31 «[Tonydyenue u cobupanue BOAOPO/Ia,

WU3yUYEHHE ETO CBOWMCTB)

https://m.edsoo.ru/ff0d4{42




MomnsipHblii 00bEM ra30B. 3aKOH

Bbu6nuoreka [JOK

32
ABoraznpo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA
33 BEIIIECTBA r'a3a Mo €ro U3BECTHOM bubmorexa HOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 ABHEHUIO PEaKIIMi Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peakd . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH T'a30B
35 DuU3NYECKUE U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacblleHHbIE
37 Y HEHACHIIIICHHBIE pacTBOPHI. MaccoBas bubmorexa HOK
H P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEILIECTBA B pacTBOPE
[IpakTrueckas padora Ne 5 o Teme
18 «ITpuroroBieHue pacTBOPOB ¢ bubanorexka [HOK
onpeaenIEéHHON MacCOBOM 10JIeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA
19 KonTponbnas padorta Ne2 o teme bubmmoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KiacCu(pUKaIus, Bbubnmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnne u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubnmorexa LHOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: COCTaB, KJIacCU(pUKAIIHS, Bbu6nuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [lonydyeHne u XuMHYECKHE CBOWCTBA bubmmoreka [IOK
OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tomy4yeHue u XUMHUYECKUE CBOMCTBA bubmmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnoco((SLII) I1OJI )eHI/Iﬂ XI/IMI/I‘IZSKI/IG bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOIiCTBa
[IpakTuueckas padora Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 3314 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
43 I'enernueckas CBsA3b MEXKIY KiIaCCaMU bubnnorexa [HOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IeHNEe U CHCTEMATH3alKs 3HAHUI
= a https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme
50 "OCHOBHBIE KJ1aCChl HCOPTAHUYECKUX bubmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbIe MOMBITKH KIacCUPUKAITII
51 XHUMHYECKHX 3JIeMeHTOB. IloHsATHE O bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIAx CXOTHBIX AJIEMEHTOB
[lepronnueckuii 3aKOH U
Bbu6nuoreka [JOK
52 [leproauueckasi cucteMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢
snemenToB 1. . MenaeneeBa
Bbubnuoreka [JOK
53 IIepuonsl, rpynmel, NOATPYIIIILI 1

https://m.edsoo.ru/00ada52¢




Crpoenue atomoB. CoCcTaB aTOMHBIX

Bbu6nuoreka [JOK

54
sanep. N3oTomsl https://m.edsoo.ru/00ada342
CrpoeHue 3J1eKTpOHHBIX 000JI0YeK
N bu6mmoreka [IOK
55 aTOMOB 3JIeMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA 110 €TI0 MOJI0KEHHIO B bubmuorexa [JOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneera
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHUS HayKH U ipakTuku. . U. bubanorexa HOK
MenpeneeB — y4€HbIN, NTEIArOT U https://m.edsoo.ru/00ada96¢
rpaKTaHUH
PeseprubIil ypok. O6001IeHNEe 1
58 CI/ICTIe)MaTI/I?,:p us 3H3HI/II§I / bubmorexa [TOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas paboTa
KonTtponsHas padora Ne4 o reme
59 «Ctpoenne atoma. XMMHYECKas CBS3b» bubmmorexa [TOK
p . ) https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepovHas paboTa
60 DIEKTPOOTPULIATETLHOCTh aTOMOB bubanorexka [HOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonHas xumudeckas CBS3b bubmorexa HOK
https://m.edsoo.ru/00adac34
2 KoBanenTHas noysipHasi XuMuueckas bubanorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HenoasipHas XMMUYECKas bubmmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTICHUS bubmuorexa [JOK




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

65 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC 1 bubmuorexa [JOK
peakuun https://m.edso00.ru/00adb076
Bbu6nuoreka [JOK
1
66 OKUCINUTENIN U BOCCTAHOBUTEIN https://m.odsoo.r/00adb076
PesepBHbIil ypok. O000MmEHE 1
67 CI/ICTI;MaTI/BZp Hs 3HaHHI;Jl 10 TeMe 1 bubnnorexa LIOK
H https://m.edsoo.ru/00ad9cb2
«CTtpoenue atoMa. XuMUUYECKasi CBA3b»
68 Pezepublit ypok. O600111eHuE 1 ) bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KVIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bceero u3yuyeHusi ~ oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
[Tepuoauueckuii 3aKoH.
| [Tepuonuueckas cucrema 1 bubanorexka [HOK
XUMHYECKUX 31eMeHTOB [I. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU
2 CBOMCTB XMMUYECKHUX HJIEMEHTOB 1 bubmmorexa [TOK
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOTOB
3 Knaccu¢ukanus 1 HOMEHKIATypa | bubmmoreka [IOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUUYECKOW CBS3U U THUIIBI ) bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpeHue n yriayoiaeHrne 3SHaHUI 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay
6 Kiaccudukanms xumuaeckux | Bbubnmuoreka [JOK
peaKkuuii Mo pa3IMYHbBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTU XUMHUYECKOMI
7 eaknuu. IToHsITHE O TOMOI€HHBIX U 1 Bubmorexa IIOK
P | https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIIMIX
[loHsATHE 0 XUMHYECKOM PaBHOBECHH.
bu6mmoreka [IOK
8 @akTOpPBI, BIUAIOIIKUE HA CKOPOCTh 1

XUMHYECKOU PCaKku U IMOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHYCCKOT'O paBHOBECUSA

OKHCITNTEIIFHO-BOCCTAHOBUTEIBHEIC

bu6mmoreka [IOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopus 3nEKTPOTUTUUECKON
10 nccorranuu. CHIbHBIE U ci1a0ble bubnnorexa LIOK
n HHATLHH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HMounrle ypaBHEHUS peaKIIui buGnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE NPEICTABICHUN buGnnorexa LIOK
val https://m.edsoo.ru/00add5d8
00 AJIEKTPOIUTUYECKON JUCCOIHAIIHI
XUMHUYECKHE CBOUCTBA COJICH B CBETE
13 PENCTABICHUN 00 Bubmuorexa IIOK
bedt . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUUECKON JUCCOIHAIIH
14 ITonsTue o ruapoanse cojiei buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
L5 O06001IeHNEe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
16 «Penrenue 3KCriepuMeHTaAIBHBIX bubmorexa LOK
P https://m.edsoo.ru/00addbfa
3aJauy
Kontponbnas padota No2 o teme
17 «ODIEKTPOIUTHYECKAS TUCCOIIUAIIUI buGnnorexa LIOK
p n HHATHL https://m.edsoo.ru/00addec0
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
OO01ast XapakTEPUCTHUKA TAJIOTEHOB.
18 XI/III\];I/I‘ICCKI:/IG CBI())I\/'ICTBa Ha IIpuUMepe buGnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 XnopoBogopoa. ColisiHast KUCIOTa, bubmmoreka [JOK




XMMHYECKHE CBOMCTBA, MOJyYECHUE,

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

MpUMEHEHNE
[TpakTuyeckas pabora Ne 2 o Teme
20 «ITonydyeHne CONSTHOM KUCIOTHI bubmorexa HOK
- .. . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Boruncnenus no ypaBHeHUAM
21 XUMHUYECKHUX PEAKIIMH, €CIIU OOUH U3 bubmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO11ast xapakTepUCTUKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ATOTpOnHBIE MOAU(DUKAIINH CEPBI.
” HaxoxzaeHnue cepbl ¥ €€ coelMHEHU I bubmmoreka [IOK
B MpUpoJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoi0opo/1, CTpOEHHUE, bubnnorexka [HOK
¢du3nUecKre U XUMUYECKUE CBOKWCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTA,
25 ¢bu3nyeckre U XMMHUYECKHE CBONCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMECHEHUE
XUMUYECKHE peakliny, Jexalire B
OCHOBE MPOMBILIUIEHHOTO criocoba
%6 MOJyYEHUSI CEPHON KUCIIOTHI. bubanorexka [JOK
XHUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpelibl COEAUHEHUSIMU
cepbl
7 Brruncienne MaccoBoil 1011 BBIXOJa bubmuorexa [JOK
MPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
28 OO1mast xapaKTepuCTHKA SJIEMEHTOB bubmmoreka [JOK




VA-rpynnsl. A30T, pacipocTpaHEHHE
B npupojie, GU3nIecKue u
XUMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvYecKue u

29 XHUMHYECKHUE CBOMCTBA, IIOJIYUYCHUE U bubmorexa [IOK
’ A https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[TpakTrueckas padota Ne 3 mo Teme
30 «ITonyyeHne aMmmuaka, U3y4eHUe €ro bubmorexa HOK
. v » 15X https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KucioTa, e€ GpusndecKkue u Bbubnmuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banyre HUTPATOB U COJIEH
aMMOHWUS B KQU€CTBE MHUHEPATbHBIX

32 oOpeHmii. XUMHYECKOe bubmorexa HOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCAMHCHHSIMH a30Ta
®dochop. Oxcuna dhochopa (V) u

33 Q)ocg)o pHaﬂ KI/ICJ'I((i))Ta (b(l)I/II)SI/I(‘IezJKI/Ie " bubmmorexa [TOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHUE
Hcnonb3oBanue GochaToB B

34 KaueCTBE MUHEPATHHBIX YI0OPECHUH. bubmmoreka [JOK
3arpsisHEeHUE TPUPOTHON Cpeab https://m.edsoo.ru/00adfc20
dbocharamu
VYraepond, pacipocTpaHEHUE B

35 pu I())):[e g)mnljiecxie 1 XUMHUYECKHUE bubmmnorexa IOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
16 Oxkcupl yriaepoja, ux Gu3ndeckKue u bubnnorexka [HOK

XUMHUYECKHE CBOUCTBA.

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




DKosorndeckue mpoodIeMsl,
CBs3aHHBIC ¢ OKcHioM yriaeponaa (IV)

37 VYronbHasg KUCIOTA U €€ COTN bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[TpakTuyeckas pabora Ne 4 o Teme

18 "IlosrydeHne yrieKuciioro rasa. bubmmoreka [IOK
KauecTBeHHas peakuusi Ha KapOoHAaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavanbHbBIE TOHATHS 00
39 OpraHMYeCcKUX BEIECTBAaX KaK O bubmmorexa LIOK
P https://m.edsoo.ru/00ae054¢e
COCIMHEHUSIX YTIIepoia
40 Kpemunii u ero coequHeHNs bubmmorexa [IOK
P https://m.edsoo.ru/00ac080a
[TpakTuyeckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bubnnorexka [HOK
«BaxkHeinme HeMeTauTbl U UX https://m.edsoo.ru/00ac0bf2
COCIUHCHHUS»

Kontponbnas padota Ne3 o teme
. bu6mmoreka [IOK
42 «BaxkHenme HeMeTauTbl U UX
https://m.edsoo.ru/00acOe18
COCIUHCHHUS»
OO6m1ast XapaKTepruCTHKa XUMHYECKHUX
3JIEMEHTOB — METAJLJIOB.

13 MeTtanauyueckas CBSI3b U bubmuorexa [JOK
METaJINYECKas KpUCTaaInyecKas https://m.edsoo.ru/00ael103e
pemérka. @u3ndecKkre CBOMCTBA
METAJIJIOB
XHUMUYECKUE CBOMCTBA METAILIOB.

. bu6mmoreka [IOK

44 DJIEKTPOXUMUYECKUH P

HaIpsHKEHUN METaJUIOB

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




OOu1re criocoObl MOTyYSHHS
meTauioB. CiuiaBel. BeruncieHus mo

45 ABHEHUSIM XUMHUYECKHUX PEAKIINN buGnnorexa LIOK
yp PeaKIHH, https://m.edsoo.ru/00ael156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
46 IToHsTHE O KOPPO3UU METAIJIOB bubmorexa LIOK
pP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
[Hernotmpre meTanb! https://m.edsoo.ru/00ae14b2
43 OKcuapl ¥ THAPOKCUIBI HATPUS U Bbubnmuoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [{erouHo3eMeNbHBIE METAILIIBI — bubmmoreka [JOK
KaJIbIIMA Y MarHui https://m.edsoo.ru/00ac15e8
50 Baxuetinne coequHeHns KajabIUug Bubmorexa IIOK
A H https://m.edsoo.ru/00ael 58
51 O00011IeHIE U CUCTEMATHU3ALIS
3HAaHUHU
57 JKEcTKOCTh BOMBI U CITOCOOBI €& bubmuorexa [JOK
YCTpaHECHUSA https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKoCTL BOIBI M METOJEI €€ bubmorexa LIOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHCHHS
Bbubnuoreka [JOK
54 A 7|
TIOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOICTBA OKCHIA U bubmmoreka [IOK
TUJIPOKCH]IA https://m.edsoo.ru/00aelc64
56 Keneso bubmunorexa [JOK

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




OKCI/II[BI, TUAPOKCUABI U COJIM KCIIC3a

Bbu6nuoreka [JOK

37 (IT) m »xene3a (III) https://m.edsoo.ru/00ae35¢6
58 O6O6HV1€HI/IG Y CUCTEMAaTU3aIIHS
3HAHUU
[TpakTrueckas padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubanorexka HOK
«BaxxHeinme MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus no ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CJIU OJIUH U3
60 pEeareHTOB JIaH B U30BITKE WIIH bubanorexa HOK
COJIEPKUT NpUMeCH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIU BbIXOJa IIPOLYKTa
peaxkuuu
61 O6O6HUICHI/IG A CUCTEMATHU3ALN
3HAHUU
KontponsHas padora Ne4 o reme
62 «BaxHeinme MeTalIbl U UX
COETUHEHUS»
63 BemiectBa u marepuassl B bubanorexka [HOK
MOBCEIHEBHOM KW3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XHUMUYECKOE 3arpsi3HEHUE bubanorexka [JOK
OKpY>KaloIleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perreHnn bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o01IeHNE 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O600611eHIE 1 bubmuorexa [JOK




cucTeMaTH3anus 3HaHUU

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

68

PeseprubIil ypok. O60011eHIE 1
cucTeMaTu3anus 3HaHU

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KUIACC

Kon
NpoBepPsIEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOTI'0 0011ero 00pa30BaHus

1

ITo Teme: «HepBOHaLIaJ'II)HBIe XUMHUYCCKUC ITOHATHUA»

1.1

pPacKpbIBaTh CMBICTT OCHOBHBIX XUMHYECKHX IIOHSATHI: aTOM,
MOJIEKYJIa, XUMHUYECKHI JJIEMEHT, TMPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOMHOPOJIHAs), BaJICHTHOCTD,
OTHOCUTCJIbHAA AaTOMHAsA U MOHeKy.H}IpHa}I Macca, KOJIHM4YECTBO
BEIIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJII XHMHYECKOTO
DJIEMEHTA B COCIMHEHUHU, MOJISIPHBIA OOBEM, XMMHUECKas DPEaKIus,
KIAaCCU(UKALUS  PEaAKIMi:  peakluud  COCAUHCHHS,  PCAKIUH
pa3NoKEHUs, PpEeaKIMHd 3aMEIICHHs, pEakIuu OoOMeHa, 9K30- U
SHJOTEPMHUUYECKHE PEaKIuu, TEeIuIoBOH 3¢ (dEKT peakiuu, pacTBop,

MaccoBast I0JIsl BelecTBa (MIPOLIEHTHAsI KOHIICHTPAIHs) B pACTBOPE

1.2

HUIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IIPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

UCTOJIb30BaTh XMMUYECKYI0 CHUMBOJHUKY JJIsl COCTaBJIECHUS (HopMyn

BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MaccChbl BCIIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIDHOI'O Y4YCHHA, 3aKOHa

ABorazapo

1.5

OIpCacIIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

1.6

KJaccu(UIUPOBaTh XHUMUYECKHE peakuuu (M0 YUCIy MU COCTaBy

YYaCTBYIOIIMX B PEAKIIUH BEIIECTB, IO TEINIOBOMY 3D PeKTY)

1.7

BBIUHCIISATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl

BC€IICCTB




1.8

BBIUMCIISTH MAacCOBYIO JOJII0 XMMHUYECKOro 3JeMeHTa 1o (opmyse

COCIUHECHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCIICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTCCTBEHHOHAYYHBIE METOMbl IMO3HAHUS — HAOIIOICHHE,
U3MEpeHue,  MOJCJIMPOBAHME,  OKCIEPUMEHT  (pealibHblil U

MBICJICHHBIH )

ITo Teme: «BaxHenmue npeacTaBUTEIM HEOPTAHUYECKUX BEILIECTBY

2.1

pPacKkpbiBaTb CMBICJI OCHOBHBIX XHUMHUUYCCKHUX MOHSTHH: OKCHI,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

ONnpeac/isiTb NPUHANJIC)KHOCTL BCHICCTB K OHpeI[eJIéHHOMy KJ1acCcy

coeMHEeHMH 10 (popmyam

23

KJIacCCU(UIIUPOBATH HEOPTaHUYECKUE BEIIECTBA

24

XapakTepu30BaTh (OMUCHIBATH) OOIMME XHMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MOATBCPKAAd OMUCAHUC IMPUMCPAMHU

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEaKIUil

2.5

IIPOTrHO3UPOBATH CBOMCTBaA B€IIECCTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU MPOTCKAHHUA XHUMHUUYCCKUX

MPEBpaICHHUH B pa3IMYHbIX YCIOBUIX

2.6

ClIeZIoBaTh IIpaBUJaM IOJNb30BaHUS XMMHUYECKOH MOCylol U
1a00paTOpHBIM 000OpYIOBaHHEM, a TaKXKe MpaBWIaM OOpalIeHUs C
BEIIECTBAMM B COOTBETCTBUM C HWHCTPYKLHSMHU I10 BBINOJIHEHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO MOJYYEHHIO M COOMPAHUIO
ra3zoo0pa3HbIX BemIECTB (BOJAOpOAa M KHUCIOPOJA), MPUTOTOBIICHHUIO
pacTBOpPOB ¢ OHpEACIIEHHOW MacCOBOM JOJIEH PpacTBOPEHHOTO
BEILIECTBA, MNIAHUPOBATH U MIPOBOJIUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacno3HaBaHUIO pPACTBOPOB WIEJIOYEH UM KUCIOT C IIOMOIIbIO

UH/INKATOPOB (JIaKMYC, (heHONIPTATCHH, METUIIOPAHXK U JIPYTHUE)

2.7

IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XMMUYECKOM peaKkIuu

IIo Tteme: «llepuonmueckuit 3axkon u Ilepuomguueckas cucrema
xumudeckux snemeHtoB J[. M. MengaeneeBa. CTtpoeHHe aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIE pCaknuun»

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XWUMHYCCKHUX HOHATHH: AApO aroma,
AJICKTPOHHBIA CJIOW aroMma, aToMHas OpOWTalb, paauyC aroma,

XUMHYCCKAA CBA3b, MNOJIKIpHAd W HCMOJIKIpPHAA KOBAJICHTHAA CBA3b,




3JICKTPOOTPHUIIATEIFHOCTh, HMOHHAS CBSI3b, HOH, KAaTHOH, aHMWOH,

CTCIICHb OKUCJICHUA

3.2

KJIaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC DJICMCHTHI

33

OIKCHIBATh M XapaKTepHu3oBaTh TabiuuHyto ¢opmy Ilepuonnueckoit
CHCTEMbl XMMHYECKHX D3JIEMEHTOB: pa3liMndaTh MOHATHS «TJIaBHAS
noarpynna (Arpynma)» u «moOouHas mnoarpynmna (brpymma)y,

«MaJiple» U «OOJIbIIHE) MEPpUOAbI

34

packpeiBaTh cMbich [lepuogmueckoro 3akona J[.M. Menneneena:
ACMOHCTPUPOBATHL MOHUMAHUC HepI/IOI[I/I‘IeCKOI\/'I 3aBHCHUMOCTHU CBOMCTB
XUMHYECKHX 3JEMEHTOB OT HX monoxeHus B Ilepuoanueckoit

CHUCTEMC

3.5

COOTHOCHUTH  O0O3HAYEHHUs, KOTOpble UMEIOTCA B  Tabmuie
«ITepuognueckas cucreMa XUMHUYECKUX 3JIEMEHTOB J.N.
MenpeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB MW 3apsj sapa, OOIIee YHUCIO

3JIEKTPOHOB U pacnpeiesieHue X MO 3JIEKTPOHHBIM CII0SM)

3.6

OIpCaciIATh CTCIICHDb OKHCJICHHUA 3JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

3.7

OTIpPEACNATh BUJ XHUMHUECKOH CBsI3W (KOBaJIeHTHass W HOHHAs) B

HCOPTaHUYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTAaThl 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

IIo Teme: «BGH_IGCTBO " XUMHUYCCKad pCaKkus»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHWMHUYECKUX TOHSTHIA: PacTBOD,
AICKTPOJIMTHI, HEAJIEKTPOIUTHI, JJICKTPOJUTHYCCKAS TUCCOLMAITNS,
peakuuu WOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe DPaBHOBECHE,
obpaTuMbIe u HEoOpaTUMbIe peakiuu,
OKHCJIUTEIbHOBOCCTAHOBHUTEIIHHBIC peaxiuu, OKHUCJIUTENb,
BOCCTAHOBUTENIb, OKHCIICHUE W BOCCTAHOBJICHWE, aJUIOTPOIHS,
aMm(pOTepHOCTh,  XUMHUYECKass  CBs3b  (KOBAJICHTHAas, HOHHas,

MeTaJlJIN4ecKasi), KpUCTAJUIMYecKas pemérka, CIUIaBbl, CKOPOCTb




XUMHYECKOW peaKkuu

1.2

HITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MOHATHH H

IMPUMCHSATH 3TU MMOHATHS ITPU OITMCAHUN BCHICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

COCTaBJISITb YPAaBHCHUA 3H€KTpOHHTI/I‘IeCKOI>'I Jucconuanun KHCIIOT,
mIejouYed W COJied, TOJHBIE M COKpalIEHHBIE YpaBHEHUS PEAKIHM

WOHHOI0 0OMeHa

1.4

PacKpbIBaTh CYHIHOCTb OKHCIIMTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKI_II/Iﬁ

MIOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

1.5

MPOBOAUTDH PACUETHI MO YPAaBHEHUIO XUMUYECKOM peakiiuu

Ilo Temam: «Hemertamnpl M UX coeauHeHUsI» U «MeTamiel U UX

COCOAUHECHU A

2.1

XapaKTepu30BaTh (OMUCHIBATH) O0IIHE U CIICM(PUICCKUEC XUMHUECKIE
CBOMCTBA MNPOCTBIX U CJIOKHBIX BCHICCTB, IOATBCPIKAAss OIHNCAHHC
pUMEpaMu MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX

XAMHUYECKHUX peaK Ui

2.2

COCTAaBJIAATb YPAaBHCHU peaKHHﬁ, MNOATBCPIKAAOIUX CYHICCTBOBAHNC

TCHETUYECKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IIPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHU,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUCCKHUX HpeBpameHHﬁ B PA3JIMYHBIX

YCIIOBUAX
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ClIeZIoBaTh MpaBHWJaM TIOJB30BaHUS XHUMHYECKOH TMOCYyIOH U
1a00paTOpHBEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHSMH II0 BBITIOJTHEHUIO
1a00paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYyYEHUIO M COOMpaHUIO

ra3000pa3HbIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

NPOBOJIUTH pEaKIMM, MOATBEPKIAIONINE KadyeCTBEHHBIH COCTaB
Pa3NMYHBIX BEIIECTB: PACHO3HABATh ONBITHBIM IyTEM XJIOpUA-,
Opomupa, wuoaun, kapObonar, ¢Qocdar, cwimkar, cynbdar,
THPOKCHIMOHBI, KaTHOHBl aMMOHHMS, MOHBI W3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPAX HEOPIaHUYECKUX BELICCTB

ITo Teme: «Xumus 1 OKpy>Karolas cpena»

3.1

pacKpbIBaTb CMBICT OCHOBHBIX Xumuueckux mnouaruit: [IJIK

BCIIECTBA, KOPPO3UA METAJIIIOB

3.2

IMPUMCHATE OCHOBHEBIC OIICpanuu MBICITUTEIIEHOM JACATCIIBHOCTH —




aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIIEHUE, CHUCTEeMAaTH3aIUIo,
BBIABIICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CBHBGﬁ — AJId HBYqGHHH
CBOWMCTB BEIIECTB M XUMHYECKHX pEAKIM, ©CTCCTBCHHOHAYUYHBIC
METOAbI IIO3HAHUA — Ha6JHOI[eHI/Ie, HBMGPGHHG, MO,Z[GJ'II/IpOBaHI/Ie,

SKCTIEPUMEHT (PEaTbHBIM U MBICTICHHBIHN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1

IIpenmer xumuu. Ponp XMMUM B KHU3HU 4YENIOBEKAa. XUMHUSI B CUCTEME HayK.
Tena m BemiecTBa. PU3MYECKHE CBOWCTBA BEMIECTB. ATpPEraTHOE COCTOSIHUE

BC€IICCTB

1.2

ITonsarue o MCTOAaX IIO3HAHUA B XUMHU. YucTele B€IICCTBA U CMCCH. CnocoObl

pazaeneHus cMecen

1.3

AToMBI W MOJICKYIJIBI. Xumudeckrue d3neMeHThl. CHMBOJBI  XUMHYECKHX

aeMeHTOB. [IpoCThie U CIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckas popmyna. BaaeHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENIBHAas ~ aTOMHasg  Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTA

B COCIUHCHUUN

1.5

KonunuectBo BemectBa. Monb. Monsipast Macca. B3auMocBsI3p KOJIMUECTBa,
Macchl M 4YMCIAa CTPYKTYPHBIX enuHuI] BeuiectBa. Pacu€rel mo dopmynam

XUMHYECKUX COCAUHCHUN

1.6

Du3nyecKue U XUMHUYECKHUE SIBICHUSA. XUMHUYECKas PEAKUHs U €€ NPU3HAKHU.
3aK0H COXpaHEHHS MACcChl BEIIECTB. XUMHUECKUe ypaBHeHUs. Knaccuduxarus

XUMHUYECKHUX PEAKINH (COCTUHEHUS, Pa3NIOKEHUs, 3aMEIICHUs, 00MEHA)

1.7

XHUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCYAOHU, C IIPaBUIIAMHU
pabotel B Jjaboparopuu U TpuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
o0opy/soBaHHEM, H3yUY€HHWE U OINMUCaHUE (UINYECKUX CBONCTB 0O0pa3IoB
HEOPTraHWYECKHX BEIIECTB, HaOMoAcHHE (U3NYECKUX (TUTAaBICHHE BOCKA,
TasHHE JIbJla, PACTUPAHHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCALUs BOJIbI) U
XUMHYECKHX  (TOpeHHe CBeuYd, [MpOKAJIMBaHWE METHOM  MPOBOJIOKH,
B3aMMOJICHICTBHE Mella C KHUCJIOTOW) SIBIICHWH, HAONIOIEHHWE W OMUCAHHE
IPU3HAKOB TMPOTEKAHHWS XHUMHUYECKHMX peakuuid (pasjoxkeHHe caxapa,
B3aMMOJICHICTBHE CEPHOW KHUCJIOTBI C XJOPHAOM Oapus, pa3ioKCHHE
ruapokcuaa meau(ll) mpu HarpeBaHWu, B3aUMOJICUCTBHUE XKejle3a ¢ pacCTBOPOM

conu meau(1l), m3yuenue crnocoOoB pazaencHus: cMeceil (C mMOMOIIbI0 MarHUTa,




(bunpTpOBaHUE, BBIMTAPHUBAHKE, TUCTUIUIAIMS, Xpomatorpadus), MpoBeacHUE
OYHNCTKU HOBapeHHOﬁ coJju, HaGHIO,Z[eHI/Ie " OIIMCAaHHUC PC3YJIbTATOB ITPOBCACHU A
OTBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHs] MAacChl, CO3JaHHE MOJelei

MOJIEKYJ (IIapOCTEPKHEBBIX )

Bakseiiue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

2.1

Bo3ayx — cmech razos. CocrtaB Bo3zmyxa. Kucimopoa — 3yneMeHT W mpocToe
BemecTBo. HaxoxkeHue Kuciiopona B MpUpone, GU3HYECKHE W XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Okcunsl. [Ipumenenne kucimopoaa. CrocoOsr
MOJYYCHUsI KHUCIIOpOJa B JIAOOPAaTOPUH W TMPOMBINUIEHHOCTH. KpyroBopor

Kuciopoaa B npupozae. O30H — ammoTponHas MoAU(pUKAIS KHCIOpoaa

2.2

TennoBoil 3P PeKT XUMUIECKON peakiiui, TEePMOXUMUYECKHE YPaBHEHHSI, SK30-
U DHAOTEPMHYECKUE peakuuu. TOIMBO: yroib U MEeTaH. 3arpsi3HEHUE BO30yXa,

yCcUJIeHHE TapHUKOBOTO 3(ekra, pazpyiieHne 030HOBOTO C0s
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Bomopon — aneMeHT m mpocToe BemiecTBo. HaxolkieHwe BoIopoaa B MPUPOJIE,
¢u3nuecKkne W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TMOTYYCHHUS.

Kuciaote! u comm
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MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMUYECKUM ypaBHEHUSIM

2.5

®dusznyeckue CcBoOWMcTBA BOAbl. Boma kak pacTBopuTenb. PacTBOpBLI.
HacmmeHHHe N HCHACBIIICHHBIC PACTBOPHI. PaCTBOpI/IMOCTB BCIICCTB B BOJC.
MaccoBasi n1ons BeleCTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B KU3HHU 4denoBeka. Kpyrosopor
BOJABl B TpUPOAC. 3arps3HEeHHE TMPUPOMHBIX BoJA. OXpaHa HW OYUCTKA

MPUPOAHBIX BOJL

2.6

Knaccudpukanuss Heopranmueckux coeauHenmii. Oxcuasl. Knaccuduxarms
OKCHJIOB:  coJieoOpa3zyromie (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U
HeconeoOpasyromue. Homenknarypa okcumoB. Du3nuecKHue U XUMHUYECKHE

CBOMCTBA OKCHAOB. [loiryueHne okcuoB

2.7

OcnoBanns. Krnaccudukanus ocHOBaHHME: IMENOYM H  HEPACTBOPUMBIC
ocHoBaHus. Homenkiarypa ocHoBanuii. dusnyeckue U XUMUYECKUE CBOMCTBA

ocHoBaHMH. [TonyueHne ocHOBaHUA

2.8

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucnor. ®dusnyeckue u
XUMHYECKHE CBOMCTBa KHCIOT. Pan axktuBHOocTH MeTayioB H.H. Bekertosa.

[Tonyuyenue kucior

2.9

Comu. Homenknarypa coneil. ®uznueckue M XMMHYECKHE CBOMCTBA COJIEH.

[Tonyuenue coneit




2.10

I'eneTmueckas CBA3b MEXKAY KiiaCCaMU HEOPraHNYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHYECKUN  JKCHEPUMEHT: KAayeCTBEHHOE OIpPENENIEHHE  COACpPIKaHMS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, cOOMpaHMe, paclo3HaBaHHE U M3YUYCHUE
CBOMCTB KHCIOpOJa, HAOMIOEHHE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJIOM H
YCIIOBHUS BO3HUKHOBEHUS M MPEKpaIleHus: ropeHus (moxapa), 03HaKOMIJIEHHUE ¢
oOpa3liaMu OKCHJIOB M OIMCAHWE MX CBOMCTB, IOJyYeHHE, CcOOHMpaHue,
pacrio3HaBaHME W HM3y4YEHHE CBOWCTB BOJOpoJa (IOpeHue), B3auMoJeiicTBHE
Bozopojaa ¢ okcuaom Meau(Il) (BO3MOXKHO HUCIIOIB30BaHNE BUICOMATEPUATIOB),
HaOmroseHne oOoO0pas3loB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PA3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCWUCTBHE BOJbI C MeTalJlaMd (HAaTPUEM U KaJbIUEM)
(BO3MOKHO HCIIOJIb30BAaHME BHJCOMATEpHAIIOB), OIPEAEICHUE PACTBOPOB
KUCJIOT U IIEJNOYed C TMOMOIIBI0O HHAWKATOPOB, HCCIEIOBaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOIIOACHUWE H3MEHEHUS
OKpacKM HHJHMKAaTOpPOB B pPAacTBOpAax KHCIOT M IIEJIOYEH, H3ydeHUe
B3aumoeiictBusi okcuga meau(ll) ¢ pactBopom cepHON KHCIOTBI, KUCIOT C
MEeTaJJIaMH, PEaKIui HEUTpaIM3aliu, OJTy4Y€HHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJHOIO0 MeTaula JApPYTMM M3 pacTBOpa COJIM, pELICHHE
SKCHEPUMEHTAIBHBIX 3a7a4 MO0 TeMme «BakHellne Kiacchl HEOPTaHMYECKUX

COEIUHEHUIT»

[lepronnueckuii 3akoH U llepuoanyeckast cucreMa XMMUYECKUX 3JIEMEHTOB
.. Menneneea. CtpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

3.1

[lepBble MOMBITKM KJIACCHU(PUKALMKM XUMHUYECKUX dieMeHTOB. [loHsTHe O
rpynmnax CXOAHBIX 3JICMCHTOB (H_IGJ'IO‘IHBIG 1 IMICIIOYHO3CMCIBHBIC MCTAJJIbI,
TaJOreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yloT amMdoTepHBIC

OKCHUABI U THAPOKCHUIBI

3.2

IIepnoanueckuit 3axoH. [lepuoguueckas cucreMa XUMHYECKUX di1eMeHToB [1.1.
Menneneena. Kopotkonepuoanas u JUTUHHOTIEPUOTHAS dhopmbl
Ilepuonnueckoit cucrembl xumudeckux daeMeHtoB .M. Menneneesa.
Ilepuoaer u rpynmbl. PU3MYECKUH CMBICT TMOPSAKOBOTO HOMEpa, HOMEpPOB

nepruoaa U rpymuiibl 3JICMCHTA

3.3

Crpoenne atoMoB. CocraB aToOMHBIX sanep. M3oronbl. DnekTpoHsl. CTpoeHUe

OJICKTPOHHBIX 000JI0YEK aTOMOB IEPBBIX 20 XMMHYECKHMX DJIEMCHTOB




Ilepuonuueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyoxeHuto B [lepuoanyeckoii cucreme [I.M1. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHUs paauyca aToMOB XHMMHMUYECKHUX DIIEMEHTOB,
METAUIMYECKMX M HEMETaUIMYECKMX CBONCTB IO TpPYIIaM M IEPUOJIAM.
3unauenue [lepumonmyeckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMHUYECKUX
3JIEMEHTOB JUIsl pa3BUTHS Hayku W npakTtuku. .M. MenaeneeB — y4€Hbld U

rpak1aHuH

3.5

Xumuueckass cBsizb. KoBaneHTHas (mOJisipHass M HEMOJISIPHAs)  CBSI3b.

QHGKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX 31eMeHTOB. loHHas CBI3b

3.6

Crenenb okucieHus. OKUCIUTETbHOBOCCTAHOBUTENIbHBIE peakiuu. [Ipouecchl

OKHCJICHMS B BocCTaHOBJICHHUA. OKHUCIIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMHUECKUH OSKCIEPUMEHT: H3ydeHHe OOpa3loB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJCHCTBHE THUAPOKCHJA LMHKA C PACTBOPAMM KHCJIOT H
HIEJI0YeH, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOIUX NPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTENBHBIX peaKLUil (TOpeHUE, peakLiuu pa3yIoKeHUs], COETUHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

BemectBo 1 xummndeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoguueckas cucremMa XuMU4eckux 3memeHToB J[. M.
MenpneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XMMHYECKUX DJJIEMEHTOB TNEPBBIX TPEX MEPUOAOB, KM, KaJdblUHUs U UX
COCAMHEHHI B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B llepumoanueckoi

CUCTEME U CTPOCHUEM HNX ATOMOB

1.2

CrpoeHune BellecTBa: BHMJbl XUMHUYECKOH CBA3U. THUNBI KpHUCTANIMYECKUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJIa XUMUYeCKOU cBsi3u. Kiaccudukaims 1 HOMEHKIATypa HEOPTraHUUECKUX
BeUIecTB (MeXAyHapoAHas U TpUBHAJIbHAsA). XMMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCSIIIUXCS K  pa3IMUYHbIM  KJjlaccaM HEOpPraHMYECKUX  COEIMHEHUH,

IFCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Krnaccudukanns XuMUYecKuX peakiuii Mo pa3IuyHbIM MpU3HAKaM (110 YHCITy U
COCTaBy YyYacTBYIOIIMX B pEaKLIMU BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo

N3MEHCHHIO CTEIICHEH OKMCICHUS XHUMHYCSCKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




0 y4acTHI0 KaTajm3aropa). OK30- W  OSHIOTEPMUYECKHE PEeaKIuH,

TepMOXUMHUYECKUE ypaBHEHUS. [IOHATHE O CKOPOCTH XUMHUUYECKOU PEaKLIUU

1.4

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XMMHUYECKUX peakuusx. Ilonstue o
TOMOTEHHBIX U TeTePOTEHHBIX peakuusax. [IoHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHYECKOW pEAaKIMU U TOJOXKEHHE

XUMHYCCKOTI'O paBHOBECHU A

1.5

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE  PEAKIUH, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocTaBieHUE  ypaBHEHHM
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAaKIU C HUCIOJIb30BAHUEM METOJa

ANEKTPOHHOTO OasiaHca

1.6

Teopus 37EKTPOIUTHUECKON TUCCOLMAIUU. DJIEKTPOIUTHI U HEIIEKTPOIUTHI.
Kartnonsl, aHnoHsl. MexaHn3M JUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHJIAMHU
xumudeckoi cBsa3u. Ctenenp quccouuanuu. CUIbHBIE U ClIa0ble SJIEKTPOIUTHIL.
Peaknun nonHoro obmeHa. YCIIOBHsI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE YypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH H COJIEM B CBETE€ TIPEACTABICHUN 00 DSIEKTPOIMTHYECKOU

nucconuanuu. KauectBeHHbIE peakiiui Ha HOHBL. [loHsATHE O TUIpONN3e comeit

1.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMH KPHUCTAJUTMUECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
anmMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3JCUCTBUSA pPa3IUYHBIX (DAKTOPOB;
UCCIIEIOBaHNE  DJIEKTPONPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Mpoliecca
JTUCCOLIMAIIMU  KUCJIOT, IeJoued M coieil  (BO3MOXHO HCIOJIb30BAHHE
BUJICOMATEPHAIIOB); TMPOBEACHHE ONBITOB, WIUIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKAHUS PEaKIMii MOHHOTO 0OMeHa (00pa3oBaHUE OCaJKa, BBIICTICHUE Tra3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIbHO-
BOCCTAaHOBUTENIBHBIX peaKluii (TOPEHHE, PEaKIUU PA3JI0KECHUS, COCIUHEHUS);
pacrno3HaBaHHe HEOPraHWYECKUX BEIIECTB C MOMOUIbIO0 KAU€CTBEHHBIX peaklui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4

Hewmeranne 1 ux COCAUHCHHUA

2.1

OOmiast  xapakTepucTuka rajmoreHoB. (OCOOCHHOCTH CTPOEHHsI AaTOMOB,
XapaKkTepHble CTeneHu okuciaeHusd. CTpoeHue u (pu3ndeckre CBOMCTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XMMHUYECKHE CBOMCTBA Ha IIpUMeEpe XJIOpa
(B3aMMOZAEHCTBUE C METaJUIaMU, HEMETaJlJlaMH, Iieiao4aMu). XJIOPOBOAOPOL.

ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJyYeHUe, NpuMeHeHue. /leiictrue




XJIOpa M XJIOPOBOJOpPOJa Ha OpraHU3M 4YesloBeKa. BaxkHeiiine XJIOpHUAbI U UX

HaxO0JICHUE B MIPUPO/JIE

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpymmbel. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u Gu3nuecKue cBOcTBa
IPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPONHBIE MOIU(PHUKAINN
KUCJIOpoJa U cepbl. XUMHUUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢usnyeckue W XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK MpPEICTaBUTENN
KHCIIOTHBIX OKcuAOB. CepHasi KUCIOTa, PU3NYECKHe U XMMHYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduueckue). XUMUYECKHUe
peakuuu, Jiexalue B OCHOBE MPOMBIIUIEHHOTO croco0a MOJy4YeHHs] CepHOU
kucnotThl. Ilpumenenne. Conu cepHOWM KHUCIIOTHI, KaueCTBEHHAs pPEaKIUs Ha
cynbdar-uon. Haxoxxnenue cepsl U €€ COCIUHEHH B MPHUPOAC. XUMHUYECKOE
3arps3HEHUE OKPY)KAIOUIeH Cpeibl COCTUHEHUSMHU Cepbl (KUCIOTHBIE JI0XK[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBpaIICHUS
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OO6mrast xapakTepuUCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIEHUS. A30T, paclipOCTPaHEHHUE B IPUPOJIE,
¢dbu3MvecKrue U XUMHYECKHe cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHUax,
ero ¢u3MYecKue W XMMUYECKHE CBOICTBa, MoOJydeHHe W npumeHeHue. Conu
aMMOHHUA, HUX (QU3NYECKHEe M XUMHYECKHE CBOWCTBA, MpPHUMEHEHHUE.
KauectBenHnasi peakiiusi Ha MOHbI aMMOHUs. A30THasi KUCJIOTa, €€ MOIydeHHE,
¢u3MYecCKue W XUMHUYECKHE CBOWMCTBa (0OmMe Kak MPEeACTaBUTENs Kiacca
KHCIIOT U crnenududeckue). Vcnonp3oBaHWe HUTPATOB M COJNCH aMMOHHS B
KaueCTBe MHHEPAJIbHBIX yAOOpeHHH. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIeH
CpCabl COCAUHCHUAMU a30Ta (KI/ICJIOTHBIG AOXKIHU, 3arpsA3HCHHUC BO3AYyXa, ITOYBBI

1 BOJOEMOB)
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®ocdop, amnorponusie Mogudukauu Gocdopa, puznyeckre U XUMUYECKHE
ceoiictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHE CBOWCTBa, momydeHue. Vcmoibp3zoBanue ¢ochaToB B KauyecTBe

MUHEpaTbHBIX YI0OpEHHI

2.5

OO6mrast xapaktepuctuka djeMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHUS. YTIJEepoJ, aUIOTPOIIHbIE
Moau(UKaIMKM, paclpocTpaHeHHEe B MpUpoje, (uU3MUeckrue U XUMUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoge. OKCHIBI yrieposa,
X (QU3NYEeCKHe M XUMHYECKHE CBOMCTBA, /EHCTBHE Ha JKHUBBIE OPTraHU3MBI,

MOJIYYCHUC U IPUMCHCHMUC. OKOJIOTUYECKHE HpOGHGMBI, CBA3aHHBIC C OKCHAOM




yriaepona(IV); rumoresa rino0anbHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
apdekr. YrompHas KucioTa u €€ Coimu, uX (U3MYECKHEe U XUMHUYECKUE
CBOWCTBa, TOJY4YeHHWE W TpuMeHeHue. KadecTBeHHass peakius Ha KapOOHAaT-
nonbl. Mcnons3oBanue KapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO351CTBE

2.6

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriepona (MeTaH, 3TaH, JTHJIEH, alETUJIEH, 3TAaHOJ, TJIULEPUH, YKCYCHas
kuciora). X cocraB m xumuyeckoe crpoeHue. [loHste o Ouomornyecku
BRXHBIX BEIECTBAX: XHpax, OENKax, yIIeBOJaX — W HUX POIU B KHU3HU
yeroBeka. MarepuaibHOE E€QUHCTBO OPraHUYECKMX M HEOPraHWYECKUX

COE€TUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOWMCTBA, MOJIy4YCHHUE U
npuMmeHeHne. CoelMHEHUs KpeMHUs B mpupoje. OOmue mpeacraBicHus 00
okcuye kpemaus(IV) u kpemaneBoii kucinore. CHIMKATHI, UX UCTIOIL30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIIUICHHOCTH. BaskHEHIIIHEe CTPOUTEIbHBIC MaTECPHAIIBI:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, xene300eroH. I[Ipobiembl Oe3omacHOTO

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCILHCBHOﬁ KHN3HHU

2.8

XUMHUECKUN HSKCHEPUMEHT: HM3ydeHHE OOpa3l0B HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHHE KAaYECTBEHHBIX pPEaKLMi Ha XJIOpUA-
WMOHbI M HaOJIIOJCHHE IPHU3HAKOB HUX MPOTEKaHMs; OIBITHI, OTpa)KarolIye
¢u3nyeckue 1 XMMUYECKHE CBOWCTBA raJIoOT€HOB M UX COCIUHEHUH (BO3MOYKHO
UCIOJIb30BAaHUE BHJICOMATEPUAIOB); O3HAKOMJICHME C 00paslamMH XJIOpUIOB
(rayloreHNI0B); O3HAKOMJICHME C oOpasnamMu cepbl U e COeIUHEHHSIMHU
(BO3MOXHO HCITOJIb30BaHHWE BHUJEOMATEPUATIOB); HAOIOJIEHHE TIpoliecca
o0yrIMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHUCIOTHI;
M3yueHHe XMMUYECKHX CBOMCTB pa30aBIIEHHOW CEPHOM KHCIOTHI, MPOBEACHHE
KayeCTBEHHOM peakuuu Ha Cynb(ar-MOH M HaOJMIOJCHHWE Ipu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, (pocdopa u ux
COCIMHEHUH (BO3MOXXHO HCIIOJIb30BaHHWE BHJICOMATEpPUATIOB), OOpa3laMu
a30THBIX U (ocPOpHBIX yHOOpEeHUH; oTydeHe, COOMpaHne, paclo3HaBaHUE U
U3Y4YCHHE CBOMCTB aMMHAaKa; IPOBEJCHHE KAa4EeCTBEHHBIX pPEAKUUN Ha HOH
aMMOHMSI U (QocdaT-uOH UM U3yYEHHE TPU3HAKOB HX MPOTEKAHMA,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C MEIbI0 (BO3MOXKHO
HCIOJIb30BAaHNUE BHJIEOMATEPUANIOB); HM3YYEHHUE MOJEIEH KPUCTAIUIMUECKUX
pewéTok anmasza, rpadura, (QyUIepeHa; O3HAaKOMIIEHHE C IPOLECCOM

azicopOLMK pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJYy4YeHUE, COOMpaHHe, pacliO3HABAaHHE M HM3Y4YCHHUE CBOWCTB
YIJIGKUCIIOrO Ta3a; MPOBEACHHE KAaYeCTBEHHBIX peakiMii Ha KapOOHAT- H
CHJIMKAT-HOHBl M W3YyYEHHE MPHU3HAKOB WX TNPOTEKAHUS; O3HAKOMIICHHE C
HpOHYKHHeﬁ CUJIMKATHOU IMPOMBIINIJICHHOCTH; PCHICHUC SKCIICPUMCHTAIIBHBIX

3aaa4 110 TEMC «Baxaelne HeMeTaIbl U UX COCAUHCHUA»

Merannsl 1 uX COCOAUMHECHU A

3.1

OO01as XxapaKTepuCTUKAa XUMHUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxeHuss B Ilepuonuueckor cucreMe XUMHYECKUX dieMeHToB J[.H.
MenpeneeBa u crpoeHust aToMoB. CTpoeHre MeTallioB. Merannuyeckas CBsi3b U
METAJNIMYECKasl ~KpUCTaUIMYecKass pelmeTKa. JIEKTPOXUMUYECKUH  psf

HanpsH>KEHUHA METaJIOB

3.2

dusnyeckrue U XUMUYECKHE CBOMCTBA MeTauioB. OOmue crocoObl MOTydeHUs
MCTAJIJIOB. HOH}ITI/IG 0 KOppO3I/II/I METAJ1JIOB, OCHOBHBIC CHOCOGBI 3allIUThI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, TIOPAUTIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

OBITY M IPOMBIIIIICHHOCTH
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[Ilenounble MeTayIbl: MOJOXKEHHE B llepronnueckod cuCTEME XHMHMYECKHX
anemeHToB /.M. MenaeneeBa; CTpoeHHE UX aTOMOB; HaXOXKJICHUE B MPUPOJE.
dusnyeckre 1 XUMHYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kaus). OKCUIBI U
TUAPOKCHBI HaTpusi U Kanus. [IpuMeHeHue IIEeJTOYHBIX METAIOB M UX

COETUHEHUN
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Illenoyno3emMenpHble  METaylbl MarHuii W KaJdbUi: TOJIOKEHHE B
[Iepuonnueckoii cucreme XUMUYECKUX 31eMeHToB [[.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoXXJAeHue B mnpupoje. Ou3nyeckrue U XUMHUUYECKHE CBOMCTBA
Marausi M Kanplius. BaxHeiimme coeanHEeHUs Kanblus (OKCHUI, THIPOKCHI,

conn). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHMIL: TIooXkeHue B llepuommueckod cucTeMe XHMHYECKHX SJIEMEHTOB
J.11. MenneneeBa;, cTpoeHue aroma; HaxoxkiacHue B mpupone. dusnueckue u
XUMHYECKHE CBOMCTBA aMIOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHA M THIPOKCHIA

AJIFOMHUHUA

3.6

Keneso: nmonoxenue B [lepuoauyeckoit cucreme xumuueckux snementon /.M.
MenpeneeBa; CTpOEHHE aTOMa; HaXOXJIeHWEe B mpuponae. Dusnyeckue u
XUMHUYECKHUE CBOMCTBa kene3a. Okcunabl, THAPOKCUIbl U conu kene3a(ll) u

xene3a(lll), mx coctas, CBOICTBA M TTOJTYUCHHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HaKOMJIEHHE ¢ 00pa3liaMu METaJlJIOB U CILIABOB,

X (U3NYECKUMHU CBOMCTBaMH; H3Y4YE€HHE DPE3YyJbTaTOB KOPPO3MU METAIJIOB




(BO3MOXHO HCITOJI30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTeH
B3aUMOJICMCTBUS OKCHJA KajdblUsg M HATpusi C BOJOM  (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEOMATEpUAIOB); HCCIEIOBAHUE CBOMCTB KECTKOW BOJBI;
mpolecca TOPEHHUs JKelle3a B KHUCIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAaHUS KAaUEeCTBEHHBIX pEaKUUi Ha MOHBI
(MarHusi, Kanblwsi, amroMuHus, nuHka, xene3a(ll) u sxenmesa(Ill), memu(Il);
HaOJI0/IeHNE U OMMCAaHUE MPOLECCOB OKpAaIIMBaHUS IUIAMEHU MOHAMM HATpHS,
Kamuss W Kanblus  (BO3MOXKHO — HCIOJNB30BAaHUE  BHJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEpHBIX CBOWCTB THIPOKCHIA ATIOMUHHUS M THUIPOKCHIA
LMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a]a4 10 TeMe «BakHelme MeTaibl 1

nX COCOAUHCHUA»

XuMUA U OKpYX)Karomiasi cpea

4.1

HoBbie maTepuanbsl u TexHonoruu. BeimiecTtBa U maTepuainbl B MOBCEIHEBHOM
KU3HHU YesloBeKa. XUMUsS U 3/10pOBbe. be3ornacHoe Ucroab30BaHUE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomip NMpu XUMHYECKHUX OXKOTaxX H

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TPaMOTHOCTH.  XHMMHYECKOE€  3arpsi3HEHHE
okpyxatomei cpeasl [1/IK. Poias xumun B pemeHnn SKOJIOTHYECKUX TPOOIIEM.
[TpupoaHble HCTOYHHMKH YTJIEBOAOPOAOB (yroib, NPHUPOIHBIA ra3, He(dTh),

MPOJYKTHI UX MEePepabOTKH, UX POJIb B OBITY U IPOMBILLIIEHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHEe 00pa3loB MaTepHajoB (CTEKIIO, CIUIABBI

METaJJIOB, MOJIUMEPHBIE MaTEpUaIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pPe3yJIbTATaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeIbLHOM
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3zoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O [I03HABa€MOCTU SIBICHUH MPUPOAIbI, MOHUMAHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XUMHUYECKOW HAyKH KaK OOJACTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0OIIel KyJabTyphl U MPaKTUYECKOU
NESTEIIbHOCTH 4YeJIOBEKa B YCIOBHUSX COBPEMEHHOro OOIIecTBa;

IOHUMAaHHUEC MECTAa XUMHUU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHbIX METOJaX IIO3HAHHUA, B TOM YHUCJIC SKCIICPHUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB U UIYUCHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHUC HCIIOJIB30BaTh MOACIN JJIA

OOBSICHEHUS! CTPOCHUS aTOMOB M MOJICKYJI

1.3

o cepax mpodeccHoHaTBHOI AEATENTPHOCTH, CBA3aHHBIX C XUMHEH 1
COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMM Ha JIOCTHIKCHHUSAX
XMMHYECKOH HAyK{, YTO IO3BOJIUT OOYYaIOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayeit mpodeccuoHaIbHOM e TebHOCTH
U cIenaTh OCO3HAHHBIN BHIOOp XMMHH Kak MPO(UIBHOTO IpeaMeTa

MIPH MIEPEX0/I€ Ha YPOBEHH CPEAHETO 001Iero oopa3oBaHus

Bianenue cucreMod XMMHMYECKUX 3HAHUM U YMEHHE IPUMEHATH

CUCTEMY XUMHUUYCCKUX 3H3HHI>1, KOTOpas BKIIKOYACT:

2.1

BaXHCHINIME XUMHUYCCKUC IIOHATHS: XHMHYCCKHUH DJIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOPOJHAs CMECh, OTHOCHTEIIbHBIC aTOMHas W MOJICKYJIsIpHAs
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIApHAdA Macca, MOJ'DIpHBII\/'I
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHssl), XUMHUUYECKas
peaKIysi, PEeaKiuu COCIUHCHUS, PEAKIMH Pa3NIOKEHHS, PEaKIuu
3aMeIIeHUs, peakIMi OOMEHa, TEIUIOBOM 3(PQEeKT peakiuu, dK30- H
DHJIOTEPMHUYECKHE pPEaKIMH, PACTBOP, MAccoBasi OIS XHUMHYECKOTO
JJIEMEHTA B COCAMHEHUH, MacCOBas JIOJI M MPOIICHTHAS KOHIICHTPAITUS

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHGKTpOHHBIﬁ clion aToMa, aTOMHas




opOuTanb, paguyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCIECHU,
XUMUYECKasl CBA3b, NIEKTPOOTPULATEILHOCTD, IIOJIAPHAs U HEMOJIAPHAs
KOBQJICHTHAs  CBs3b, MOHHAas  CBs3b, METaUIM4ECKas  CBA3b,
KpUCTalLIM4ecKass peleéTka (aTOMHas, MOHHAas, MeTaUIMJyecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, QHMOH, DJIEKTPOJIMT M HEJIEKTPOJIHUT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMALNsS, PEaKUUd HMOHHOTO OOMEHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb  H
BOCCTAHOBUTENb, OKHMCIIEHUE U  BOCCTAHOBIICHHE, DJIEKTPOJIU3,
XMMUYECKOE pPAaBHOBECHE, OOpaTHMMble U HEOOpaTUMblE PpeaKIHH,
CKOpOCTb XMMMUECKOW peakiuu, Karanuszarop, IIJK, xopposus

MCTaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHH: 33aKOH COXPAaHEHMS MaccChl,
nepuoauueckud 3axkoH .M. MengeneeBa, 3aKOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOrajapo
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TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIpHAass ~ TeOpus,  TEOpHus

3JI€KTpOJIHTI/I‘IeCKOI>'I Jucconnuanuu

Brnanenue ocHOBaMU XMMHUUYECKON I'PAMOTHOCTH, BKJIKOUYAOIIEH:

3.1

yYMEHHE TPaBHJILHO HCIOIb30BaTh N3yUCHHBIE BENIECTBA U MAaTEPHAIIBI
(B TOM wuyucie MHHEpalbHBIE YIOOpEHUs, METaUlbl M CIUIaBBHI,
NPOIYKTHl TEepepabOTKH MPHUPOTHBIX HCTOYHHKOB YTIIEBOIOPOIOB
(yrns, mpupoaHoro rasa, HeTH) B OBITY, CEIbCKOM XO3sHCTBE, Ha
IPOM3BOJCTBE U TOHWMAaHHE 3HAYECHUS XXKUPOB, OCIKOB, YIICBOAOB
JUIS OpraHKW3Ma 4YelloBeKa; YMEHHE IMPOrHO3UPOBATh BIMSHUE BEILECTB

U XMMHYECKHX MPOLIECCOB Ha OPTaHM3M YEJOBEKa U OKPYXKAIOIIYIO

IPUPOJHYIO CPENY

3.2

YMCHHUC HUHTCIPUPOBATH XUMHUYCCKUC 3HAHHA CO 3HAHUAMHU OPYTrUux

y4eOHBIX TIPEIMETOB

3.3

HaJIMYUe OMbITa pabOThl C Pa3IMYHbIMH MCTOYHHMKAMH WMH(OpMaLUU
N0 XUMHM (Hay4dHas M Hay4yHO-TIONYJSpHAs JHUTEparypa, CIOBapH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OIICHMBAaTh WH(OpPMAIMIO O BEIIECTBAX, HX
NpEeBpalllCHUsIX W NPAKTUYECKOM  NPUMEHEHUH U YMEHHUE

HCIIOJb30BaTh €€ AJs PEIICHUA y‘le6H0-H03HaBaTeJIBHBIX 3aga4

BJ'IaI[eHI/Ie OCHOBAaMH TOHSITHIHOTO amnmnapara M CHMBOJHUYCCKOIO

SA3bIKa XMMUU JJISI COCTAaBICHHUS (POpPMYN HEOPraHMYECKUX BEIIECTB,




YpaBHEHUM  XUMHUYECKHMX  pPEaKIMd; OCHOBAMHM  XHMHUYECKOU

HoMmeHknarypsl (IUPAC u TpuBHanbHOI)

YMeHue OOBSACHATH CBsI3b IMOJOXKEHHs dJieMeHTa B [lepmonnyeckoid

CUCTEME C YHCIIOBBIMH XapaKTCPUCTUKaAMH CTPOCHHA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsii sapa, oOIee dHcio
9JICKTPOHOB), pacHpeneIeHUEeM JJICKTPOHOB 110 JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS U KAIbIIHS
IIpencraBinenne 0  NEpUOAMYECKOM  3aBUCHUMOCTU  CBOMCTB
XUMUYECKHX 3JIEMEHTOB (paJyC aToMa, 3JEKTPOOTPHUIIATEIBLHOCTH),

6 OPOCTBIX W CJOXHBIX BEHIECTB OT TMOJOXEHHUS JJIIEMEHTOB B
[lepmonmnueckoir cucreme (B MajblXx TEpPHOJAX H  TJIABHBIX
MOJATPYIIAax) ¥ 3JEKTPOHHOTO CTPOCHUS aTOMa

7 YMenue kinaccupummupoBarh:

7.1 XUMHYECKHUE DIIEMECHTHI

7.2 HEOPraHWYECKHUE BEIECTBA

7.3 XUMHYECKHE PEAKIIHHI

8 YMenue onpenensiTh:

g1 BAJICHTHOCTh U CTETICHb OKHCIICHHUS] XUMHUYECKHUX DJIEMEHTOB, 3apsil

) HOHA

g2 BUJ XMUMHYECKOH CBS3M W THUN KPUCTAIMYECKOH CTPYKTYPHI B

' COCAUHCHHIX

8.3 XapakTep Cpelbl B BOJAHBIX PACTBOpPaX BEHIECTB (KUCIOT, OCHOBAHUM)

8.4 OKHUCIIUTE/Ib U BOCCTAHOBUTECID

9 YMeHue xapakTepu3oBarh (pU3NUEeCKHe U XUMUUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, anmas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATPUN, Kaaud, MarHUMH,
KaJIBIIMH, aJTIOMHHUH, JKeJIe30)
CJIOKHBIX BEILECTB, B TOM YHCJIE KX BOJHBIX pacTBOPOB (Boja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPOA, OKCHIBI M THUIPOKCHIBI

92 metaiioB [-IIA rpynm, amromunus, menu (II), uunka, xemneza (II u

' I1I), oxcunpr yraepona (I u IV), kpemuns (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTHCTas, a30THas,
dbocdopHasi, yroapHas, KpeMHHEBasK KUCIIOTa U UX COJIH)

9.3 IIPOTHO3UPOBAaTb M  XapakTepU30BaTb  CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, IMPUMCHCHHUEC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHWYCCKUX

MPEBpAICHHUI B Pa3IMYHbIX YCIOBUIX

YMeHue cocTaBisiTh MOJIEKYJISIPHbIE M MOHHBIE YPaBHEHHS PEaKIIHii, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHI
103 WUTIOCTPUPYIONINX ~XWMHYECKHE CBOMCTBA WM3YyYEHHBIX KJIIACCOB
' (Tpymi) HEOPTaHMYECKUX BEIIECTB
10.4 MOJATBEPKIAIOLIUX FEHETUUECKYIO B3aMOCBSI3b MEXKAY HUMU
11 YMeHue BEIYUCIATH (TPOBOJIUTH PACUEThI):
111 OTHOCUTEIIGHYI0 MOJICKYJSIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XMMHYECKOT0 JIEMEHTA B COSMHEHUH
11.2 MacCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEeM ra3oB
114 M0 YpaBHEHUSM XHMHUYECKHX PEAKIUH W HaXOJUTh KOJIUYECTBO
' BellecTBa, 00bEM U Maccy peareHTOB WM MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TMoO3HaHus  (HabmiomeHue,
101 U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNE) MPU U3YUCHUH BEIIECTB U
' XUMHUYECKHX SIBICHUH; yMeHue chopMmynupoBaTh MnpoliemMy Hu
MPEJIOKUTH MMYTH €€ PEIICHUS
129 Oe3omacHON pabOThl C XMMHYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H ¥ J1a0OpaTOPHBIM 000PYI0BAHHEM
npaBHJiaMu O€30MaCHOTO OOPAIEHHS C BEIIECTBAMU, UCTIOIb3YEMbIMU
B MIOBCEHEBHOW KM3HU, TIPABUIIAMU MTOBEACHUS B LIEJSAX COepEKEHUS
123 3I0POBbSl U OKpPYXKArollled MNPUPOJHOW Cpelbl; NMOHMMaHHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIC OPTAHHU3MBI ONPEICIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS U IMPEJOTBPALLEHUS HUX BPEAHOTO
BO3JEHCTBUSA
3 Hanuuue mpakTHuecKUX HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS
CIEYIOIIUX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3YyYCHUE U ONMHUCcaHue (PU3MYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

C (1)I/I3I/ILI€CKI/IMI/I n XHUMHUYCCKUMHU SIBJICHUSIMH, OIIBITHI,




WUTIOCTPUPYIOIINE MPU3HAKH MPOTEKAHUS XUMHUYECKUX PEaKIIUi

13.2

U3ydeHHe Crioco0OB pa3AeeHus cMecen

13.3

MOJIyYeHUE KHCIOpOAa M U3YYEHHE €ro CBOICTB; IMOJIy4eHUE
BOZIOPO/Ia U M3YUEHUE €r0 CBOMCTB; MOJYyUYEHHE YTIEKUCIOTO raza u

U3YYEHHE ero CBOMCTB; MOIyYeHHEe aMMHUaKa U U3y4YeHHUE €ro CBOWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIETEHHOM MacCOBOWM JOJIEeH

PacTBOPEHHOIO BEILIECTBA

13.5

[IPUMEHEHUE MHJIUKAaTOPOB (;1akmyca, METUJIOpaHKa u
dbenondTanenHa) I ONMPENSTICHUS XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeJIoYei

13.6

UCCIEJIOBaHNE U OMNKMCAaHHE CBOICTB HEOPraHMYECKHX BEILECTB
Pa3IMYHBIX KJIACCOB; M3YYEHUE B3aWMOJICHCTBHS KUCIOT C METAJUIAMH,
OKCHJAMH  METaJUIOB,  PAacTBOPUMBIMM U HEpPacTBOPHUMBIMU
OCHOBAHMSIMU, COJISIMH; TIOJIy4YCHHE HEpPacTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJIHOTO MeTajljla JApYyrdM W3  pacTBOpa  COJIH;
UCClIeJoOBaHHEe aM(OTEPHBIX CBOWCTB TUIAPOKCUIOB AQIIOMHHUS H

LIUHKA

13.7

pelieHne IKCIePUMEHTAIBHBIX 33/1a4d 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHUYECKHUX COETUHEHUI; «DNEKTPOTUTUYECKAS
IHUCccolManusy; «BakHeHWImne HeEMETAUIBI W HUX COCAUHEHU»;

«Baxxuei1me MeTayIbl 1 UX COSIUHEHUS

13.8

XAMUYECKHE OKCIIEPUMEHTBI, UIUTIOCTPUPYIOIIHUE [IpU3HAKHU
NPOTEKaHUS PEaKIMii MOHHOTO OOMEHA; KAaueCTBCHHBIC pPEaKIuu Ha
NPUCYTCTBYIOLIME B BOJHBIX PAacTBOpax HMOHBI: XJOPHI-, OpPOMHI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHLBI, KATUOHBI aMMOHHA, MarHuvs, KaJlblOUWs, aJIIOMUHHA,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA
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VYwmenue:

14.1

NpPEICTaBIATh PpEe3yAbTaThl dJKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTelbCTB, Ipa(UKOB M TAOMUIl U BBIABIATH SMIMPHUECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBAThH CBSI3U MEXIY peallbHO HAOII0JaeMBbIMU XUMUIECKIMU
SBJICHUSIMU U TPOLIECCAMHU, MPOUCXOASIIMMHU B MAaKPO- U MUKPOMHPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




INIEPEYEHD 9JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA

1

HepBOHa‘IaHBHBIG XUMHUYCCKUEC ITOHATUA

1.1

YucTeie BemecTBa U cMec. CTIocoOBI pa3ziesieHus: cMecei

1.2

AToMBEI H MOJICKYIJIBI. Xumudeckue dyeMeHTh. CHMBOJBI  XHMHYECKHX

9JICMCHTOB. HpOCTBIG n CJIOXKXHBIC BCIICCTBA.

1.3

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 31eMEHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIIICCTB. OTHOocuTeNnbHAsA aTOMHas Macca.
OtHOocHUTEILHAS MOJICKYJISIpHad Macca. MaccoBas 4015 XMMHYECKOTO 3JIEMEHTa

B COCIUHCHUUN

1.5

KonuyectBo BemectBa. Moabs. MomspHas mMacca. ModisspHbIii 00BEM Ta30B.

Bzanmocss3s KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CIUHUIL BCIICCTBA

1.6

Du3nyecKue U XMUMHUYECKHUE SBIICHHS. XUMHUYECKas peakuus U €€ NPU3HAKHU.

3aKOH COXpaHEHMsI MACChI BEILIECTB. XMMHUECKHE YPaBHEHHUS

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucTeMa XHMHYECKHX 3JIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

[lepuonnueckuii 3akoH. Ilepuognyeckas cucrema XUMU4YecKkux 3aeMeHToB J[. M.
Menneneesa. Ilepuoael u rpynnsl. QU3NYECKHUl CMBICH MTOPSAKOBOTO HOMEpA,

HOMEPOB MepHo/ia U TPYIIIHI JIEMEHTa

2.2

Ctpoenune atomoB. CoctaB aToMHbIX saep. M3oTombl. DnekTpoHbl. CTpoeHHe
ANIEKTPOHHBIX  000JI0ueK aToMoB 1mepBbIX 20 XHWMHUYECKHUX 3JIEMEHTOB

Ilepuonnueckoii cucremsl .. Menneneena

23

3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMHYECKHX 3JIEMEHTOB MEPBBIX TPEX
NEpPUOAOB, Kauus, Kaiablus (paguyca aTOMOB, JJIEKTPOOTPHULATEIBHOCTH,
METAIMYECKUX W HEMETAUIMYEeCKMX CBOMCTB) M HMX COCIWHEHHH B
COOTBETCTBUM C TIOJIOKEHUEM 73iIeMeHTOB B Ilepuoguueckoil cucreme u

CTPOCHUEM UX aTOMOB

Crpoenue BelecTBa

3.1

Xumuyeckasi cBsi3b. KoBaneHTHass (TOJIApHAsT ©  HETOJIIPHAsi)  CBSI3b.
OIEKTPOOTPULIATEILHOCTh ~ XUMHUYECKMX  3JeMeHTOB.  MoHHasg  CBs3b.

Merannuueckas cBSI3b




3.2

Tunbl KpUCTaIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKOM PEIIETKUM U BUIA

XUMHUYECKOH CBS3U

Baxnelme npeAcTaBUTENM HEOPraHMYECKUX BellecTB. Hemeramnsl U ux

COCOAMHCHUS. MerTaibsl 1 uX COCIUHCHUA

4.1

Knaccudpukanuss u HOMEHKJIATypa HEOPTaHMYECKUX COEAMHEHUN: OKCHIIOB
(comeobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBIC) "
HecoJeo0pa3yIre; OCHOBaHUN (IENOYM W HEpPacTBOPHUMBIE OCHOBAHUS);
KUCTIOT  (KUCIIOpOAcOoAepXkalue ¢ OeCKUCIOpPOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEAHUX U KUCIIBIX )

4.2

duznyueckue W XUMHUUYECKHE CBOMCTBA MMPOCThIX  BCHICCTB-HCMCTAJIJIOB!

BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriepoaa, KpEeMHHS

4.3

®dusndeckue W XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAUIOB: JIMTHS,
HATpHsl, Kajaus, MarHusl W KaJblUs, aJIOMHHHS, jKelle3a. DICKTPOXHUMHUUCCKHI

P HAIPSKEHUN METaJlIOB

44

Pu3nyecKkue U XUMUYECKUE CBOMCTBA BOJOPOAHBIX COCAMHEHUM HEMETAIIOB:

XJIOPOBOOPOJIa, CEPOBOAOPOIA, AMMHUAKA

4.5

dusndeckue U XMUMHYECKUE CBOMCTBAa OKCHIIOB HemerauioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepoma(ll, IV), kpemuausa(1V). Ilonyuenue

OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiictBa okcuaoB: MetawioB [A-IIIA rpynn, nmaka, memu(Il) u

xenesa(ll, IT). [Tonyyenne okcug0B METAILIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHUN M aM(OTEPHBIX T'MJIPOKCUAOB (HA MpHMEpe
THJIPOKCUIOB QIIOMUHUS, JKenle3a, IuHKa). IlomydyeHue oOcHOBaHUH H

aM(OTEPHBIX TUIPOKCHJIOB

4.8

OOme XMMHUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOJIHOMN, CEPOBOJOPOIHOM,
CEpHHUCTOM, cepHOM, a30THOU, (ochopHOH, KpeMHUEBOH, yroiapbHO. Ocobbie
XMMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEpHOM M A30THOM KHCIOT.

[Tonyuyenue kucior

4.9

OO0ue xuMHuYeckre cBoicTBa cpeHux coiei. [lomyuenue comneit

4.10

HonyquHe, C06HpaHI/I€, pacno3HaBaHuC BOIOpOJd, KHCIOpOJd, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B JIabopaTopuun

4.11

[Tomyyenne amMMmuaka, CEpHON U a30THOM KHUCIOT B MPOMBIIIIEHHOCTH. O0mme

CHOCOOBI OJTYyYSHHS METAJUIOB




4.12

I'eneTnueckas CBA3b MEXKAY Ki1acCaMU HEOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PeaKIuu

5.1

Knaccudukanus XUMHUECKUX peakluid MO pa3iNyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAaKIMHU BELIECTB, MO TeroBoMy 3¢ddekty, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUYECKHX YJIEMEHTOB

5.2

TennoBoii A (PeKT XUMHUECKOW peaKInK, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

U DHAOTEPMUYECKUE peaky. TepMOXUMUYECKUE YPABHEHUS

53

OKHUCIUTEILHOBOCCTAHOBUTEIBHBIE pCaKkmuu. OKUCIUTEIN U BOCCTAHOBUTEIM.
[Ipomecchl ~ OKUCIEHWST W BOCCTAHOBJIICHHMS.  DJIGKTPOHHBIM  OamaHc

OKHCJIMTEILHOBOCCTAHOBUTEIILHOM pCaknuun
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Teopust NIEKTPONUTHYECKON Aucconani. KaTuoHbl, aHMOHBL. DJIEKTPOJIUTHI U

HEAIEKTPONIUThL. CUITbHBIC U clTa0ble dNeKTPOIUThL. CTeneHb AUCCOIHAIN

5.5

Peakumm moHHOro OoOMeHa. YCIIOBHS NPOTEKaHUs peakiMii HOHHOrO oOMeHa,

MOJIHBIE U COKPAILEHHBIE HOHHBIE YPAaBHEHUSI peaklnuit

XuMUS U OKpYKaronas cpeaa

6.1

BemectBa u Martepuanbl B MOBCEIHEBHOM KU3HU 4eloBeka. be3zomacHoe
UCTIOJIb30BAaHUE BEUIECTB M XUMHUECKMX pEaKkUuid B JabopaTopuu U OBITY.

HepBaﬂ IMoOMOIIb IMPHU XUMHYCCKUX OKOT'aX U OTPABJIICHHUAX

6.2

XUMHYECKOE 3arps3HEHHUE OKPYXKAmoIeH cpenbl  (KHUCIOTHBIC  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3MyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeIOTBPAIICHUS
[Ipenenbras momyctumasi konmeHtpanus BemectB (IIJIK). Pomp xumum B
peIICHUH HKOJIOTHYECKUX MpobieM. YcuieHue mapHUKOBOro 3ddekra,

paspylieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COCIUHEHUH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH M CeIbCKOM Xxo3siicTBe. [IpumeneHue
METAJUIOB M CIUIaBOB (CTallb, YYyTyH, IIOPAJIOMUHUM, OpoH3a) B OBITY U
IIPOMBIIICHHOCTH UX coequHEeHUH. [IoHATHE 0 KOPPO3UHM METaJllIOB, OCHOBHBIE

CHOCOOBI 3aIUTHI UX OT KOPPO3UH

6.4

[IpupogHble UCTOYHUKH YIJIEBOAOPOAOB (Yyroib, NPUPOAHBIA ra3, HE(Th),

MIPOJIYKTHI MX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH

6.5

[lepBoHauanbHbIC MOHATHS 00 OPraHWYECKMX BEIIECTBAX KAaK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, STUIIEH, alleTUJICH, STaHOJ, TIIULEPUH, YKCYCHAs! KUCIIOTA).
[TonsATHE 0 OMOJOTMYECKN BaKHBIX BEILECTBAX: KUPAX, O€IKaX, YrieBoIax — U UX

POJIA B JKU3HU YCIIOBCKA




Pacuétrr:

7.1 o ¢popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B paCTBOPE
7.3 110 XMMAYECKUM YPaBHEHUSAM




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






