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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3ysibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO O0IIIETO 00Opa30BaHuUs, MPEACTAaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBEe QeaepanbHOll pabodeil mporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHLEMIIUU NPEnojaBaHus y4eOHOro mpeaMeTa « X UMHs
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo XuMuu Aa€T MOpPENCTABICHHWE O IENAX, OOIIeW CTpaTreruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAIOMIMXCS CPEACTBAMU YYEOHOTO
peaMeTa, yCTaHABIMBAET  00s3aTeNbHOE PEeIMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeieieHue ero Mo KilaccaM M CTPYKTYpUpPOBaHHUE IO
pazzenaM M Te€MaM NpPOrpaMMbl MO XUMHUHU, OMNpPEAENsieT KOJIMYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEPUCTUKU coJlep KaHms, PEKOMEHTyeMYIO
MOCJICIOBATEIPHOCTh ~ M3YUYEHUS XHUMHH C y4€TOM  MEXMIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0yYalolUXcs, OINpeAeNseT BO3MOXKHOCTH MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pesynbpTaTamMm oO0y4eHUs XUMUW Ha YPOBHE IIeJIeH N3yUeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JIEATEIbHOCTH OOYYalolerocss Mo OCBOEHUIO
y4eOHOT0 CO/IepKaHUsI.

3HaHUE XHMHH CIYXUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHPA, BAXKHYIO
poJib WrparoT (GopMUpPyEeMbIe XHMHEH NPEICTABICHUS O B3aWMMOIIPEBPAIICHUSIX
PHEPruM M 00 HSBOJIONMHU BEIIECTB B MPUPOJE, O MyTAX PEHIeHUS TriI00aIbHBIX
npo0eM yCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M KOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET  peaju3alid  BO3MOXXHOCTEW  JUIsi  CaMOpa3BUTHS U
dbopMHpoOBaHUs KYJIbTYpPbl JUYHOCTH, €€ 001IeH U PYyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HABBIKOB HX CaMOCTOSATEIHLHOW  yd4eOHOU  JesTEeIbHOCTH,
OKCIIEPUMEHTATILHBIX W HCCIICIOBATEIBCKAX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHenu(UKON HAay4HOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJI0CTHOTO B3IJIsA/1a Ha €UHCTBO MPUPObI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YUaIOIINXCSI;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE
o0pa3zoBaHue 00yUJarOIHUXCA.

JlaHHbIe HampaBjieHUs B OOy4YEHHWU XUMHHU OOECIEUMBAIOTCS CHEIU(UKON
COolCp)KaHUsl ~ y4yeOHOro  TpeaMeTa, KOTOpPBIM  SBISETCS  IEIaroru4ecku
alaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMPEAETIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMbl TMEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTJECIbHBIX 3HAYUMMBIX TMOHSTHM
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUH C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuto. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATHUI 0 XUMHYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI ITOHITHN O XMMUYECKOM
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTaHU30BaHbI 10 MPHUHITUITY
MOCJIEIOBATENBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TIpEeACTaBICHHM 00 DJIEKTPOIUTHYECKONW JHUCCOLMAIIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX (haKTOB, Pa3BUBAIOTCS MOCJIEA0BATEIBLHO OT OJTHOTO
YPOBHS K JPYrOoMYy, BBINOJHAS (PYHKIMH OOBICHEHUS U MPOTHO3WPOBAHMUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEM MPAKTUYECKOTO MPUMEHEHHSI U TOJIyYEHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUSI O XMMUYECKOW COCTABJIAIOLIECH HAYYHON KapTUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbl, LIEHHOCTHOIO OTHOIICHUA K HAy4YHOMY 3HAHUK U
METOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYECHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YeOHBIX NpeaMeToB: «OKpYKaAOIMUA MUDPY,
«bunosorus. 5-7 kimacce» n «Pusznka. 7 Kknacc.

[Ipy wu3yuyeHUM XUMHHM TPOUCXOJAUT (POopMHpOBaHHUE 3HAHUN OCHOB
XUMHUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECCKOU
JESATENPHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPBL.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHX
3HAHUNA — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHHH,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHNH K HAy4YHBIM METOJaM T[IO3HAaHUS TPHU H3YyYEHUU BEIIECTB U
XUMUYECKUX PEAKInii, B HOPMUPOBAHUH M PA3BUTHUU MMO3HABATEIILHBIX YMEHHUHA W
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENIbHOW M y4eOHO-MCCIIEeN0BATEIhCKON
NeATEIbHOCTH, OCBOCHMM NpaBWJ 0€30MacHOro OOpallleHusi C BELIECTBAMHU B
MOBCEHEBHOM >KU3HHU.

[Tpu u3yueHun XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (dopmMupoBaHHEe WMHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PELICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTb OOy4YeHUSI HA  CHCTEMAaTHYECKOE MpUOOIIEeHHE
o0ydJaronmmxcsi K CaMOCTOSATEIbHON IMO3HABATEIBHONW NIEATEILHOCTH, HAyYHBIM
MeTOJaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIOBUM, CIIOCOOCTBYIOIMUX MTPUOOPETEHHIO 00YyYarOIIMMUCS
OMbITa Pa3HOOOPA3HON JAESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JJIs
Pa3TUYHBIX BUJOB JCSITEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATBHOW H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCI€ YMEHUU OOBACHITH M OICHUBATH SIBJICHUSA
OKPY’KaIOIIET0 MHpA, WCIOJB3Ys 3HAHWUS W OIBIT, MOJYYEHHBIC TPU HU3YUYECHUU
XUMUHU, TPUMEHSITh WX TPU PEIICHHH MpPOOJIeM B TOBCEIHECBHOW JKU3HH H
TPYJIOBOM E€SATEIbHOCTH;

— ¢opmupoBaHue y OOy4YarONIMXCS T'yMaHUCTUYECKUX OTHOUICHHI,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH DKOJIOTHYECKU
1[€JIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYAOBOM JESITEILHOCTH B IEJSIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOILIEH TPUPOAHONU CPEAbL;

— pa3BUTHE MOTHUBAIIUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOEHHUSI OOIIEYETIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOo(duiis W HANpaBJIEHHOCTU AAJIbHEUILIEro
oOydeHwus.

OOmiee YMCIO 4YacoB, OTBEACHHBIX I HW3Y4YEHUS XHUMHH Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3NYECKHE CBOWMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BelecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zenenus cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKUX
a1eMeHTOB. [IpocThie u Cl0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyia. BaaeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOcTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuTeNnbHAs MOJIEKYJsIpHas Macca. MaccoBast JoJisi XUMUYECKOTO 3JIEMEHTA B
COCJIUHEHNUH.

KomnuectBo Beniectsa. Moinb. MomnsipHas macca. B3aumocBsA3p KOJIM4eCTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHEHUM.

@u3NUeCcKUue U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacCChl BELIECTB. XMMHUYecKue ypaBHeHMs. Knaccudukanms
XUMUYECKUX PEAKIUH (COSTUHEHNS, Pa3I0KECHUS, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMU, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu o0palleHus ¢ J1abopaTopHbIM 00OPYJOBAaHUEM, U3YUYEHUE U OINKCAHUE
bu3YeCKuX CBOWCTB O0pa3llOB HEOPTAaHWMYECKUX BEIIECTB, HAOJIOJICHUE
bu3ndeckux (MIaBJIeHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIEHUE M KOHAEHCAIUs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peaklui (pa3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIecTBUE keie3a ¢ pactBopom conu meau (II),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BbINIapUBaHUE, AUCTHILISALMS, XpoMaTorpadus, mpoBeeHue OUUCTKU MTOBAPEHHOU
coid, HAOMIOJEHWE W  ONHWCAHWE  PE3yJIbTaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEJIEN MOJICKYJ
(IrapocTepKHEBBIX ).

Baxkueime npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 31€MEHT U MpoCcToe
BemecTBo. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHEe U XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenme kucmopoma. CrmocoOb!



MOJIy4eHHUsS] KHUCIopoJa B JjabopaTopuud W MPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MoaAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakiuud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakUuu. TOIUIMBO: yrojb U METaH. 3arpsA3HEHue
BO3/lyXa, YCWJIEHHE MAPHUKOBOT0 3(pdekTa, pazpyileHrue 030HOBOTO CIOSI.

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoxxknenwe Bomopona B
npupoae, GU3MYECKHEe ¥ XUMUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
noxyudeHus. KucmoTsl u comnu.

Monsipablit 00bEM ra3oB. PacuéTbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI.
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBHI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBas 10Ji1 BEIIECTBA B PACTBOPE. XMMHUUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponb pactBOpOB B npupojAe U B KU3HMU 4esnoBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHHne NpUPOIHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccuduxarus
OKCHUJIOB:  cojieoOpasyromue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyromue. Homenkinatypa oxcuaoB. @Du3nmdeckue HU XUMHYECKHE
cBOMCTBa OKCHUIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHuM. [lomyuenne ocCHOBaHMI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psn axktuBHoctu mertamwioB H. H. bekerosa.
[TosrydyeHue KUCIoT.

Conu. HomeHnkiatypa coseil. @U3nyecKre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonydenue cosen.

['eHeTnuecKkas CBSI3b MEXKY KJIACCAMU HEOPTAaHUYECKUX COEAUHEHHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3IyXE, ITOJyUYECHHE,
coOupaHue, paclo3HaBaHHE M M3yUYEHHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCJIOBUA BO3HUKHOBEHUS U
IpeKpalieHuss TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHJIOB U
OMHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHue, pACIO3HABAaHUE M H3yUYEHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojaeicTBue Bojoposia ¢ okcuaoM meau (II)
(BO3MOXHO HCIOJIb30BaHUE BHUAEOMATEpUaoOB), HaOIIOACHNE O00pa3IOB BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUSI BEIECTB C
pa3MYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEMIECTBA, B3aMMOJECHCTBUE BOAbI C METAJIIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJIEOMATEPHANIOB),



uccieoBanne 00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKH MHIANKATOPOB B PACTBOPAX KHCIIOT W IIEIOYCH,
uzyuyeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUWil HEUTpalM3aluM, IOJy4YEHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJIa JIPYTMM K3 PacTBOpa COJM, PELICHUE
SKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COCIMHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguyeckasi cucreMa XUMHYECKHX
iemeHnToB JI. U. MengeneeBa. CtpoeHne aroMoB. XMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBbie TOMBITKM KiIACCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsTne o
rpynnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHass  (Gopmbl
[Ieprnonnueckoit cucrembl xumuueckux aneMeHToB [[. 1. Menneneesa. Ilepnoast
u rpynmbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEpPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MenpeneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA T10 €ro noJioxkeHuro B [lepuoauueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB Ui Pa3BUTUS Haykd W npaktuku. [l. M. MenneneeB — y4€HbIM U
IpaKIaHUH.

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

Crenenb  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchbl OKMCIIEHNSI K BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIN.

Xumuyeckuii IKCnepumenm:

U3y4deHHe OoOpa3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUIA ILIMHKA C PAcTBOPAMM KHUCIOT W WIEJIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIUX  NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peakliiy pa3oKeHUsl, COSTUHEHU).

Mestcnpeomemmnuie ceasu



Peanu3zanuss mMeXnpeaMETHBIX CBSI3€M MpU HM3YyYEHUM XUMHUU B 8 Kiacce
OCYIIIECTBIISICTCS 4Yepe3 WCIOIb30BAaHWE KaK OOIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01mue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoaUuIHOCTh, HaOII0ICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTtoM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMbI, PaAUOAKTUBHOCTb, MOJICKYJA, 3JEKTPUUYECKUN 3apsjl, BELIECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHME BEIECTBa, a3, (GU3UYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, TIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpATbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKONIA€MbI€, TOTJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasI peaKUMs

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XUMHYECKUX HJIEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KM, KaJdblUHUs U MX
COCIMHEHW B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUJbI XMMHYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOM CBSI3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHYECKUE
CBOMCTBA BEWIECTB, OTHOCSAIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPTraHUYECKUX
COCIMHEHU, TEHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEAKIIUNA MO pa3IMYHbIM MPU3HAKaM (110 YHUCITy
W COCTaBy YYacCTBYIOIIMX B pEaKIMH BEMIECTB, MO TerioBoMy 3ddexTty, mo
W3MECHEHUIO CTETICHEH OKWCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpPaTHMOCTH, TIO
Y4acTHUIO KaTajlnu3aTopa). IK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUYECKHE
ypaBHEHHUS.

[lonarue o ckopoct XuMuueckor peakiuu. [loHsTne 00 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [[oOHSITHE 0 TOMOTEHHBIX M TeTEePOTEeHHBIX
peakuusx. [lonsarne o karammse. [loHsTHe 0 XUMHUYECKOM paBHOBeCcUU. DAKTOPBHI,
BJIUSIONIME HAa CKOPOCTh XUMHYECKOM pEaKIMU M TOJO0KEHHUE XHUMHUYECKOIO
paBHOBECHSA.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIMU,  AJICKTPOHHBIM  OaylaHC
OKHCJINTEIbHO-BOCCTAHOBUTEILHOM peaKuuu. CocraBnenne YpPaBHEHUU



OKHCJINTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUMHd C  HCIOJb30BAHHEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [OHUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHp auccounanuu. CHUIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakinu noHHoro oOMeHa. Y ciaoBUs MPOTEKAaHUS peakluii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IoHSATHE O TMapOSIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpaduTa M ammasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIuu
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPOIPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJI0Yed H COJeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEPHAIOB), IPOBEJCHHE  OMbITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKW  MPOTEKaHHWS  peakuMid HOHHOrOo  OOMeHa
(oOpazoBaHue ocanaka, BBIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pasyIoKEHHUs, COEIMHEHHNs), PACIO3HABaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3MUEecKUe CBONCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTalllaMH, [ieno4amu). XJIOpPOBOAOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa M XJOPOBOJOPOJA HA OPraHU3M YeloBeKa. BaxHeumme XJIOpuabl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYecKue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHUe, pu3NYECKue U
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
Cepnass kuclioTa, (QuU3MYECKHMe M XUMUYECKHE CBOWcTBa (00mIMe Kak
NpeACTaBUTENS Kijacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakiuu,
Jexalyue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOJIYy4YeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKLUs Ha



cynbdar-uon. Haxoxaenue cepbl U €€ COEAMHEHUH B NPUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAlOMIe Cpelbl COENWHEHUSMU cepbl (KUCIOTHBIE MOXKIH,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €0 MPeA0TBPAIICHHUS.

OO6mmast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
duznyeckue u XxuMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUak, ero
duznyeckrue 1 XMMHUYECKHE CBOMCTBA, OyueHue u npuMenenne. Conu aMMOHuS,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydyeHue, (PU3NYecKue U XUMHUYECKUE
CBOMCTBa (0OIIME KaK MpPEACTaBUTENs Kjacca KHUCIOT U cHenuuyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHUHEPAIbHBIX
yao0peHuii. XuMHU4YecKoe 3arps3HeHNE OKPYIKAIOIIEH CPelbl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOJ0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢Gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaueCcTBE MUHEPAIBHBIX y100pEHUIA.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OcoOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCIEHUS.  YTJepoi,  aJuIOTPOIHbIE
MOAM(UKALIMKM, PACIpOCTpaHEHUE B TpHUpoAe, (PU3NYECKHUE U XUMHUYECKUE
cBoiictBa. Ancop6uus. Kpyrosopot yriepoaa B mpupone. OKCUasl yriepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha JKUBBIE OPTraHU3MBI,
MOJIydYeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIAOM
yraepona (IV), rumoreza rnobanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kucinoTa v €€ coiu, uX (pU3nYecKue U XMMUYECKHUe CBOMCTBA,
noiyuyeHue W npuMmeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHHUSIX
yraepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHAs! KUCIIO0Ta).
[IpuponHble HMCTOYHUKH YIIEBOAOPOAOB (yrojib, MPUPOIHBIM Tra3, HEPTH),
OPOAYKTHl UX TepepaboTku (O€H3WH), UX poJib B OBITY W MPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaxX, yriIeBoJlax — U UX
poid B OKM3HM 4eloOBeKa. MarepualibHOEe €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJIY4YEHUE H
npumeHenue. CoenauHeHUs KpemHusi B npupoge. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHKUE B
ObITY, B IPOMBIIUICHHOCTU. BajkHeiilline CTpoOUTENbHbIE MaTepHalbl: KEpPAMHKA,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobreMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4yeHUe 00pa3O0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHNE KAUECTBEHHBIX PEaKUMid Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPaKAMOIHEe (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPHUATIOB),
O3HAaKOMJIEHWE ¢ oO0pa3lnaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€ COCIMHEHHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIOB), HAOIIOEHUE TIpoliecca OOyTIMBaHUS caxapa IMoJ| JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIEeHHOIN CEPHOU KUCIIOTHI, MPOBECHNE KAaUeCTBEHHOW peaKInu Ha CyJbdat-
MOH M HAOJI0JIeHWe TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHuil, moaydeHue,
coOupanve, pacrmo3HaBaHWE W HW3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHS U (PocdaT-uoH U M3ydYeHHE MPU3HAKOB
UX IPOTEKaHUsI, B3AMMOICMCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MEJIBIO
(BO3MOHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE MOJENEN
KPUCTAJUIMUECKNX PEmETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NIPOTHBOra3a, MojlydeHue, coOupaHue, pacrlo3HaBaHUE U U3yUYEHUE
CBOMCTB YTJIEKUCIIOTO ras3a, MpOBEeJCHHE KaueCTBEHHBIX peaKkiui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3yYEHUE I[IPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHHUE C
NPOAYKIUMEH CUIIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenme HEMETAIUTbl U UX COCTMHEHUSD).

MeTaJsibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B Ilepmommyeckor cucreMe XuMUYECKUX 3yemeHToB /J[. U.
MengneneeBa u crpoeHuss aromoB. CTpoeHue meTamioB. Mertamindeckas CBsI3b U
METAJIMYECKas: ~ KpUCTa/UIMUecKass  pemeTka.  DJIEKTPOXUMUYECKUU  psia
HaMpspKeHUN MeTaioB. OU3nyecKkre U XMMUYECKHE CBOMCTBa MeTaiioB. OOiue
CrocoObl ModyyeHuss MeTamuioB. [loHsATHE O KOpPpO3UM METauiOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHHM,
OpoH32a) ¥ MX MPUMEHEHNE B OBITY U TIPOMBIIIICHHOCTH.

[[lenounble MeTambl: MONOXKEHUE B [leprnonnueckoil cucTeMe XMMHUUYECKUX
anementoB /. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMmepe HaTtpus v Kaius). OKcuabl u



TUJIPOKCUABI HaTpuss W Kanud. lIpuMeHeHne menoYHbIX METAUIOB M HUX
COCIUHEHUU.

[[lenoyHno3emenbHble METAUIbI MAarHMid M KalblMH: IIOJIOXKEHHE B
[Tepuonuueckon cucreme xumuueckux sneMeHToB . M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJIeHHE B Ipupoie. Pu3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxuelive coequHEHUS Kaiblusg (OKCHJA, THUIPOKCUI, COJH).
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHHI: TI0JI0)KeHUE B [lepuoanyeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndeckue u
XUMHUYECKHUE CBOMCTBA allOMUHUSI. AMQPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AITIOMUHHSL.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aToMa, HAXOXAeHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcuibl, TuapoKcuabl U conu xenesa (1) u xxenesa
(IIT), ux cocras, CBOICTBA U MOTYyYECHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3llaMu METaIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3y4YEHHE  PE3yJbTaTOB  KOPPO3HUH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KJIbI[USl W HATpus C BOJIOM (BO3MOXKHO HCIOJb30BAHUE BHUIACOMATEPUATIOB),
VCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXKHO  HCIIOJB30BAHUE  BHUJAEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, KajbLHs, AJIFOMUHUS, LIUHKA, JKEJe3a
(IT) u xxeneza (I11), meau (I1), HabnroAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
MJJaMEHH HWOHAMU HaTpus, KaJlus U Kaiblusid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PEHIEHNE SKCIIEPUMEHTANBHBIX 3aJa4 10 TeMe «BaxHelume
METAJUJIbl U KX COCIUHEHHUSD.

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. IlepBas momonis mpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HeHUE OKpyXaroleid cpeabl (mpeaeiabHas AOMyCcTUMas
KOHIIeHTpalus BeulecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JI0THYECKUX
npooem.

Xumuyeckuii IKCnepumenm:

u3yyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepualbl).

Mescnpeomemmnbnie ceasu



Peanuzanusi MeXIpeIMeTHBIX CBsI3ed NMpU HM3YyYEeHUHM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUH, TaK W TOHSATHH, ABJSIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(uKaluusg, NEPUOAUYHOCTb, HAOIIOIEHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MaPHUKOBBIN
s peKT, TEXHOIOTUS, MaTEPHUAIIBI.

®dwuszuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUJ,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOIHUKH,
NOJyPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeEl0, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, r'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIIBI M3MEPEHHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yA00peHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdhepa, MHUHEpaIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0Opa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Yy4eOHOH u
BOCIIUTATEIIbHOU JEATENIBHOCTA B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIFTYPHBIMA W JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT MpoOIeccam
CaMOIIO3HAHHUS, CAMOPA3BUTHUS U COLIMATIM3AMH 00yUYaIOLIUXCS.

JIMYHOCTHBIE ~ pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaOIIUXCS
PYKOBOJACTBOBATbCS ~CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAUN W
pacLIIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOT'O OTHOILIECHHSI K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY
U HAay4YHOMY HAcCJEIHI0, TMOHMMAaHHUS 3HAYEHUsS XUMHUYECKOM HayKH B >KH3HU
COBPEMEHHOr0 OO0IIEeCTBa, CIOCOOHOCTH BJAJETh TOCTOBEPHOW HMHQOpMalei o
IIEPENOBBIX JOCTH)KCHUSX U OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
NOJIE3HOH,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM M Apyrux  BUAax
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJITHEHUHM Y4E€OHBIX, TO3HABATENBHBIX 3a7a4, BBINOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIpPOLIECCE OTOM y4eOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIECHWE M TMOCTYNKH CBOMX TOBapuIle C NO3ULUHU
HPaBCTBEHHBIX H MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NIO3HAHUSL:

MHUPOBO33pPEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTAaBIAIOLINE
OCHOBY JJIsl IOHUMAaHMS CYIIHOCTH HAay4HOH KapTUHBI MHUpa, IpeICTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAbI, B3aUMOCBS3SX YEJIOBEKA C
IIPUPOJHON CPENOH, O POJIM XMMHUH B ITIO3HAHUM ITHUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUH IO
XMUMHH, HEOOXOOUMBbIE Il OOBSCHEHUS HaOJII0JAEMbIX MPOLECCOB U SIBJICHMI,
MO03HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpPBl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATypOi, JOCTYNHBIMU TEXHHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHI0O U TO3HAHMIO, JIOO03HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMO0Opa3oBaHUIO, MPOEKTHOM W HUCCIEeA0BATENbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHSA OOyuyeHUsS B
JIaTbHEHIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0pOBBbIA 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUIA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJIO/IEHNUsST TIpaBWJ  O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XMMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUEHUIO ITpodeccuil u TpyJia pa3inyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TpPYAOBOW [EATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS MNPEAMETHBIX 3HAHUA N0 XHMMHH, OCO3HAHHBIA BBHIOOD
UHIMBHUIYAIbHON TPACKTOPUU MPOJIOJKEHHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENIHON NMpodecCUOHATBLHON AesTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHI,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) ’K0J10rH4ecKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
KW3HU Ha 3eMJIE, OCHOBE €€ CyIIECTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
GuznyecKOMy M TICUXHYECKOMY 3/J0POBBIO, OCO3HAHUE IEHHOCTU COOJIOECHUS
IpaBuJ O€30MACHOTO MOBEICHUS MpU pabOTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YIPOXKAKIIUX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4YaeMble MPU U3YUYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, IS ITOBBIICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00AJIbHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIEeM M MyTeH MX pPEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MUPA, U YHUBEPCAIbHbBIC YICOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOM
JIEATEILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeiicTByA:

YMEHUS HCIOJIb30BaTh MNPUEMBI JIOTHUYECKOTO MBIIUIEHUS IPU OCBOCHUU
3HAHWN: PACKPhIBATh CMBICI XUMUUYECKUX TMOHATHM (BBIIACIATH MX XapaKTEpPHBIC
MPU3HAKKA, yCTaHABIIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJ1s1 OOBACHEHUS OT/CIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XHUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTHYECKUE PACCYXKJICHHS (MHIYKTHBHBIE, JEyKTUBHBIC, IO aHAJIOTHH),
JIeJaTh BBIBOJBI M 3aKJIIOUCHUS

YMEHHE TMPUMEHSATH B IMPOIECCE IMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHBIEC), CAMBOJIMUECKHUE (3HAKOBBIEC) MOJIENIU, UCIOJIb3yEMbIE B XUMHUH,
peo0pa3oBEIBATH MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIEeMEHTa), XuMHudeckas GopMmyna W ypaBHEHUE
XUMHUYECKOW PEaKIUi — MPU PElICHUH Y4eOHO-TI03HABATEIbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABIATH U XapPAKTEPU30BATH CYILIECCTBECHHBIC
MIPU3HAKN W3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBIBJISITh  OOIIME€  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBSI3M U
MIPOTHUBOPEYUMS B U3yUAEMBIX MPOIIECCAX U ABJICHUSIX.

Ba3oBhIe HccieaoBaTe/ILCKHE JeCTBUA:

YMEHHUE MCIOJIb30BATh IOCTABIICHHBIE BOMPOCHI B KAa4ECTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KAa4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3bI II0
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NPUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3aIllMd W IPOBEIACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, YMEHHE HAOJNIOJaTh 3a XOJOM IIporiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 Pe3yibTaT, (OpMyIUPOBaTh 000OIICHHS 1
BBIBOJIBI 110 PE3YJIbTATaM MTPOBEAEHHOIO OIBITA, UCCIENOBAHHUS, COCTABIIATh OTUET
0 MpoJieIaHHOM paboTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, aHAMM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpXKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KpUTHUUECKH OIIEHHWBATh IPOTHBOPEUMUBYIO U
HEJIOCTOBEPHYI0 UH(POPMAIIHIO;



yMEHHE MPUMEHSATh Pa3lInYHbIE METOJBl U 3alpOChl MPU MOUCKE M OTOOpE
UHGOpPMAIlMU U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOIUMBIX MJi BBIIOJHEHUS
y4eOHBIX U TO3HABATENIbHBIX 33/a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHIA,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY MpeacTaBieHus HHPOpMAIUN U
WLTIOCTPUPOBATh peEIIaeMble 3a/Jayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

yMEHUE UCIOJNb30BaTh MW aHAJM3UpPOBaTh B IIpolecce Y4yeOHOW U
UCCJIeI0BATENLCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSIHUE OKPY’KaIOLIEH NpPUPOIHON
Cpenpbl.

KoMmyHuKaTHBHBIE YHUBepPCcaJbHbIE YueOHbIe 1eiCTBHA:

YMEHHS 3aJlaBaTh BOINpPOCHI (B XoJe Juasora W (WiIM) IUCKYCCHUH) IO
CyLIeCTBY  0OCyXzaemMoil  TeMbl, (OPMyJIHPOBaTh CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

YMEHUS  TPENCTaBIsATh  TOJYYCHHBIC  pPe3yJbTaThl  IMO3HABATEIHLHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUIO
pPEe3yJIbTATOB BBHIMOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1Ja0OpaTOPHOIO OIbITa,
J1abopaTopHOI pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHSI Yy4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCJEOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBbIE IITYPMbD», KOOpIUHAILUSA
COBMECTHBIX JCHCTBHM, OINpeAeNeHUe KpPUTEPHEB IO OICHKE KadyecTBa
BEITIOJTHEHHOW PabOThI U IPyTHE).

PerynasiTuBHbIE YHMBepCcAJbHbIE Yy4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIN JACSITeNIbHOCTH, IUIaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITEIbHOCTD, BEIOMpaATh Hanbosee 3p(HEeKTUBHbBIE CIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIN  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 33JaHUM C Y4ETOM
MOJIYYeHHUS] HOBBIX 3HAHUUA 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIMSIX,
OLICHUBATh COOTBETCTBHE IOJYYCHHOTO pE3yJbTaTa 3asBICHHON €M, yMEHHE
UCIOJIb30BaTh ¥ AaHAJTM3UPOBATh KOHTEKCTHI, ITPeIjiaraéMble B YCIOBUU 3aJaHU.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJIbTATOB IO OCBOEHHUIO 0053aTEIbHOIO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHOl pabouell MporpamMmoi,
BBIJIETISIIOT: OCBOCHHBIE OOYYAIOUIMMHCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, CcHenupUIecKue [ MpeAMETHOM o0nacTu «XUMHUS», BUIBI
JEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro  HWHTEPHPETALNH,
peo0pa30BaHUIO M MPUMEHEHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xonIy oOydenus B 8 kiacce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHUIA:

e PacKpbIBaTh CMbBICI OCHOBHBIX XMMHUYECKHUX IMOHATUH: aTOM, MOJICKYJa,
XUMHYECKUU JJIEMEHT, NMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, DAJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJICHUS, XMMHYECKasi PEaKius, KiIacCUu(PuKanus peakiuii: peaxiuu
COCAMHEHHUSI, PEAaKUUMU PA3JIOKEHUs, pPEaKUUHd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEAKINH, TeIIOBOU 3(hPeKT peakiuu,
SIPO aToMa, JJIEKTPOHHBIA CIIOM aroMa, aTOMHas OpOUTab, PAJNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJISIPHAs KOBAJECHTHAs CBS3b,
VWOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOp, MAaccoBas JOJs BELIECTBA
(mponeHTHasE KOHLIEHTpAIsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX NOHATHA U
MIPUMEHATH 3T MOHITUA MPHU OMMCAHUU BEIIECTB U UX MPEBPAILLCHUN;

e HCIOJBh30BAaTh XHWMHUYECKYI) CHUMBOJHUKY ISl COCTaBJiCHHUS (opmyl
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUI;

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEOUHEHUU 10
dbopmynam, BHUA XUMHUYECKOHW CBS3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akona J[. W. Menneneena:
JEMOHCTPUPOBATh TOHUMAHUE NEPUOAUUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT WX MOJIoKeHUs B llepuoamyeckoit cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BELIECTB, ITOCTOSHCTBA COCTABAa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckon
CHCTEMBl XHMHYECKMX DOJIEMEHTOB: pa3iIn4aTh MOHATHS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpymnmna)», maneie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE HMMEIOTCS B
tabnuie «llepuoanueckass cucrema XuMmuueckux osnementoB . .
MenpneneeBa» € 4YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO IEKTPOHOB
U pacmpeeieHUe UX MO JIEKTPOHHBIM CIIOSM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBRA,
XUMUYECKHE peakuuud (M0 YMUCIy U COCTaBy YYACTBYIOLIMX B pPEAKIUU
BEILIECTB, MO TETIOBOMY (D eKTy);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHIA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEeHTa 10 (dopmyJie
COEIMHEHMsI, MaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHYECKOU PEaKIINH;

MPUMEHSATH OCHOBHBIC OTEPAIUU MBICTUTEIHHONU NEITEIbHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000OICHHE, CHCTeMAaTH3alluio, KiIacCHU(pUKAIIHIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3ed — IS M3yYEHUS] CBOMCTB
BEIIECTB M XHMHUYECKUX pEaKIUud, EeCTECTBEHHO-HAYUHbIE METO/bl
MO3HAHUS — HAONIOJCHWE, W3MEPEHHE, MOJICIUPOBAHHE, JKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjiaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYyAol U
7abopaTOpHbIM 000pY/IOBaHHEM, a TakXKe MpaBHiiaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYECHUIO W COOMPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOPOJAa M KHUCIOPOAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAECTEHHON MACCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M MPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHl IO
pacno3HaBaHUIO PACTBOPOB MIEIIOYEH MW KUCIIOT C MTOMOIIBIO HHIUKATOPOB
(;makmyc, herondTaaeH, METHIOPAHXK U JPYTHE).

K xonIy oOydenus B 9 kj1acce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMMHYECKUX TMOHATUNA: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKius, XUMUYECKasl CBsI3b, TEIIOBOM 3 PexT
peakiu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHUECKAsT HUCCOLMAIUS, PEAKIMd HOHHOTO
oOMeHa, KaTaimM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble |



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHCIEHHME M  BOCCTAHOBJICHMUE,
aIIoTpomnus, aM(pOTEepHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAsl, MOHHAS,
METaJIJIMYecKasi), KpUCTAIUIMYECKass pemérka, KOoppo3us METaJlIoB,
CIUIaBbl, CKOPOCTb XHWMHYECKOW PEaKLUUH, IPENEIbHO IO0IyCTHUMas
xoHuentpaus I1/IK Bemecrsa;

WJUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XWUMHYECKUX IIOHATUM H
IIPUMEHSATH 3TH MOHATHS IPU OIIMCAaHUU BEUIECTB U UX NPEBPALICHUM;
UCIOJB30BaTh XUMMUYECKYI0 CHMBOJMKY JJIsi COCTaBieHUs (Hopmyi
BEILECTB U YPABHEHUI XUMHUYECKUX PEAKIIMIA;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIEHNSI XUMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, IIPUHAJIEKHOCTH BEUIECTB K
OnpeAeNEHHOMY KJIacCy COEIMHEHUH 1o (opMysaM, BHJ XUMUYECKOU
CBA3M (KOBaJE€HTHAas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSIX, 3apsi/l MOHA M0 XMMHYECKOH (QopMmysie, XapakTep cCpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUH, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpeiBath cMbica Ilepuonmueckoro 3akona JI. WM. Menaeneesa u
JEMOHCTPUPOBATb €ro IIOHMMAaHHE: OIMCHIBaTh U XapaKTEPU30BaTh
Tabnuuynyto (opmy Ileproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHAas moArpymna (A-rpynma)» U «moOovHas
noarpynna (b-rpynma)», Manbsle u Oonbliue NEpUONbI, COOTHOCHUTH
0003Ha4YEeHMs, KOTOpbIE MMEIOTCS B NEPUOAMYECKON Tabmuie, ¢
YUCJIIOBBIMM  XapAaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XMMHYECKUX
3JIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHUCIO BJIEKTPOHOB H
pacmpezieieHue HMX IO DSJIEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHNe
3aKOHOMEPHOCTH B U3MEHEHHMM CBOWMCTB DJIEMEHTOB M MX COCAVHEHUHN B
Ipesesiax MajblX IEpUOJ0B U INIABHBIX HNOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BELIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy M COCTaBy YYacTBYIOIIMX B pPEAKLIUU
BELIECTB, N0 TEIUIOBOMY 3(PPEKTy, O U3MEHEHUIO CTEIEHEW OKUCIIEHUS
XUMHUYECKUX JJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUIECKHE XUMHUYECKHE
CBOMCTBA IIPOCTBIX M CJOXKHBIX BEIIECTB, NOATBEPXKAAas ONMCaHUE
IPUMEPAMU MOJIEKYJISIDHBIX M HMOHHBIX YPaBHEHHW COOTBETCTBYIOIINX
XUMHUYECKUX PEAKLUM;

COCTABJISITh YPAaBHEHHUs DJEKTPOJUTUYECKOM JMCCOLMALMM  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHsI peakuuid, MOATBEPKAAIOIINX CYLIECTBOBAHHE
TEeHETUYECKOM CBSI3M MEX]y BEIIECTBAMHU PA3NUYHBIX KIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHA
MIOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OanaHca STUX PeaKIui;
IIPOTHO3HPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTpPOCHHS,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYI0O M MOJISPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO OJJIeMeHTa 1o (dopmyIie
COEMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIIHH;

coOirofaTh  MpaBWiIa  MOJB30BAaHHUS ~ XMMHUYECKOM  TMOCYIOM |
nabopaTopHbIM 000OpyZOBaHHEM, a TaKKe TpaBWia OOpalIeHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH TI0  BBITOJHEHHUIO
71a00paTOPHBIX XMUMHUYECKHUX OIBITOB MO TMOJYYEHHUIO U COOUPAHUIO
ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIIEKUCIIOTO ra3a);

OPOBOAUTH  PEAaKIUH, TMOATBEPXKAAIOIINE  KAYECTBEHHBIH  COCTaB
Pa3IUYHBIX BEIIECTB: PACcO3HABATh OIBITHBIM MyTEM XJIOPHUA-, OPOMUI-,
uoaua-, kapobonar-, docdar-, cwimkar-, cyiabdar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPTraHMUECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE OTIEPAIlUN MBICTUTEILHON NEATEThHOCTH — aHalln3
U CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CUCTEeMAaTH3aINI0, BHISBICHHE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJIi U3YYCHHUS CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIHil, €CTeCTBEHHO-HAyYHbIE METOAbl IO3HAHUS —
HaOI0IeHNEe, U3MEpPEHHEe, MOJACTUPOBAHUE, IKCIEPUMEHT (pealbHBbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmnuectBo yacos
Ne HanmeHoBaHMe pa3ieiioB U DJIeKTpOHHbIe (LM (ppoBbIE)
KontpoJabHbie [MpakTH4eckne
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTebHbIE PeCypChl
padoThbI padoThbI
Pasnea 1. IleppoHayanbHble XUMHYECKHE NIOHATHS
XuMusi — BaKHas 00J1aCTh
11 €CTEeCTBO3HAHUS U ) 0 1 bubnuoteka [JOK
' MPAKTUYECKOUN JAEATEIbHOCTH https://m.edsoo.ru/7f41837¢c
YyeJoBeKa
12 BelmecTBa u xuMHuieckue 3 0 0 bubnuoteka [JOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 5

Pazpnen 2. [lepuoanyeckuii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 3jaeMeHToB /I. . MenneneeBa. CTpoeHne aTOMOB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU

[Tepuoanueckuii 3aKOH U
21 IIepnonnueckas cucrema 7 0 1 bubnuorexa LIOK
' XUMUYECKUX djieMeHToB /1. U. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CTpoeHue aroma
2.2 XuMuueckas CBs3b. 8 1 0 bubmorexa [IOK
https://m.edsoo.ru/7f41837c
bubmmnoreka LIOK
Hroro no paszne 15
TOro o pasaeity https://m.edsoo.ru/7f41837c
Pazpnen 3. Paznesn. Cmecu BewecTsB.
3.1 Cwmecu BemiectB. Bo3nyx 5 0 1




Hrtoro

5

Pasnen 4. Baxkneiimme npeacraBuTesu

HECOPraHu4eCKMX BEIIECTB

41 Kucnopon. [Monsitue 06 4 0 bubmunoreka LIOK
OKCHIaxX https://m.edsoo.ru/7f41837¢
47 Bonopon. Ilonsitre o kucnorax 4 0 bubmunoreka LIOK
U COJIAX https://m.edsoo.ru/7f41837c
43 Bopna. PactBopsl. [lonsitue 06 4 1 bu6bnuorexa [IOK
OCHOBAHUSX https://m.edsoo.ru/7f41837¢
4.4 PacTtBOpHI 6 0
45 OCHOBHBIC KIIACCHI 16 | bubnunoreka LIOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Wroro no pazueny 34

Pazgea 5. Paznen 5. OKHCINTEIBHO-BOCCTAHOBUTEILH

ble peaKkIuu

51 OKucCIUTENbHO- 6 0 bubmuoreka [{OK
’ BOCCTAHOBUTEJBHBIE PEAKIIUN https://m.edsoo.ru/7f41837¢
HTroro 6
PesepBHOE BpeMs 3 bubmmorexa [OK
p P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 3

I[TPOTPAMME




9 KIIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmblI

Ne i/

Pa3znen 1. BeniecTBO 1 XUMHYeECKHE PeaKIUU

11 [ToBTOpeHue u yriyoaeHne 3HaHUH
' OCHOBHBIX Pa3J/IeJIoB Kypca 8 Kiacca

1o OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX
' peaxiui

DNEKTPONMTHYECKAs TUCCOIHAIIHS.

1.3
XUMUYeCKHE peakliii B PaCTBOPax

Hroro no pazgeny

Pa3zgen 2. HemeTa/JILI M HX COeTUHEHU ST

21 OOm1ast xapaKTepUCTHKA XUMHYECKHX
' aneMeHToB VIIA-rpynmnsl. ["anorenst

OOw1ast xapakTepUCTHKA XMMUUYECKHX
2.2 aneMmeHToB VIA-rpynnsl. Cepa u eé€
COEIMHEHUS

OOm1ast XapaKTepPUCTHKA XUMHYECKIX
2.3 anemeHToB VA-rpynmsl. A3ot, pochop u ux
COCIMHEHUS

OOm1ast xapaKTepUCTHKA XUMHYECKHX
2.4 sneMeHToB [VA-rpynmnsl. Yraepon u
KPEMHUH U UX COECIUHEHUS

Hroro no pazgeny

KoandyecTBO 4acoB

Bcero

17

25

KonTposbHbIe
padoThI

IIpakTuyeckue
padoTshI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchbl

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

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




Pa3zgen 3. MeTaauabl M HX COeANHEHUA

3.1 OO01Me CBOMCTBA METAJLIOB

3.2 Bakneliime MeTajuibl 1 UX COEIUHEHUS

Hroro no pazgeny

Paznen 4. Xumus 1 oOKpyskamomas cpeaa

4.1 BeniecTBa 1 maTepuaisl B KU3HU YEJIOBEKA
Uroro no pazgeny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636







ITIOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoanuecTBO 4acoB 3JIeKTp0HHLIe
Jara
Ne Konrtpoas | IIpakTnue uudpoBbie
Tema ypoka H3Y4YeH
n/n Bcero HbIE CKHUe st o0pa3oBaTtejibHbIE
padoThI padoThI pecypcbl
bu6mmoreka [IOK
[Ipenmer xumuu. Posb XuMHuu B KU3HU
https://m.edsoo.ru/ff0d210c
yejioBeka. Teia u BemectBa. llonsitue o 1
Bbu6nmuoreka [JOK
MCTO/Iax TOSHAHMS B XUMIHd https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna
paboThl B 1a00OpaTOPUU U IPUEMBI | 1 Bbu6nmuoreka [JOK
oOpareHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE
3JIEMEHTHI. 3HAKH (CHMBOJIBI) XUMUYECKUX Bubnorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
371eMeHTOB. [IpocThie U CIIOKHBIEC BEIIECTBA.
ATOMHO-MONEKYIIAPHOE YUEHUE. 3aKOH ! https://m.edsoo.ru/f0d2be8
yIp y X https://m.edsoo.ru/ff0d2a6¢
IIOCTOSIHCTBA COCTaBa BEILIECTB. XUMUYECKAS https://m.edsoo.rw/f0d2d50
dopmyna.
OTHOCHUTEIbHAs aTOMHAs Macca.
OTHOCHUTENBHAS MOJICKYJIIpHAs Macca. Bubmmorexa LIOK
https://m.edsoo.ru/ff0d323c¢
MaccoBas qoJst XUMHYECKOI'0 DJIEMEHTA B 1
K M https://m.edsoo.ru/ff0d350c
coequuennn. KoanuecTBo BemecTsa. Modb. https://m.edsoo.rw/f0d5230
Momnspnas macca.
bu6mmoreka [IOK
dusnueckue U XUMUUECKHUE SIBIIEHUS.
1 https://m.edsoo.ru/ff0d37fa

Xumunueckas peakuusd. [I[pu3Haky u ycaoBust

https://m.edsoo.ru/ff0d3al6




MPOTEKAHUS XUMHYECKHUX PeaKinii. 3aKOoH
COXPAaHEHHUS MAcCChl BEIECTB. XUMHUUYECKHE
ypaBHEHUA. Bbruncnenus konudecTna,
Macchl BEIIeCTBa 10 YpaBHEHUSM
XUMUYECKHUX peakiuii. MoJsIpHBINA 00bEM
ra3oB. 3akoH ABoraapo. Berancnenus
00BEMa, KOTMYECTBA BEIIECTBA ra3a Mo ero
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH
00béMy. Knaccudukanus XuMnaeckux
peakuuii (CoeqMHEHUsI, PA3I0KEHHUS,
3amerenusi, oomena). M. B. JlomorocoB —
yu€HBIA-HITUKIIOTIeuCT. OO00IIeHNE 1
cUCTeMaTH3alus 3HaHU!

https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d334
https://m.edsoo.ru/ff0d40c4

Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP.
N3oTonbl. CTpoeHUE 3NEKTPOHHBIX

bubnuoreka [JOK

6 000JI0YEK aTOMOB DJIEMEHTOB https://m.edsoo.ru/00ada342
[Tepuoanueckoii cucremsi /. . https://m.edsoo.ru/00ada6bc
Menneneena
[TepBbIe MOMBITKH KIacCU(PUKAITII

Bbu6nuoreka [JOK
7 XUMUYECKHUX AJIEMEHTOB. AM(POTEPHOCTb.
https://m.edsoo.ru/00ad9ffa
[ToHsiTHE O rpyNIIax CXOIHBIX AJIEMEHTOB

g [Ipaktuueckas padota Ne 2. CBolicTBa
rupokcuioB 35emMeHToB Ill-ro nepuoaa
[lepuonnueckuii 3akoH u llepuoanueckas

bu6nmuoreka [JOK
9 cucTemMa XMMUYECKux 3i1emMeHToB /. H.
https://m.edsoo.ru/00ada52¢
Menneneena
10 Ilepunoapl, rpynnel, IOATPYIINE Bubmorexa IIOK
p - TPY ’ Py https://m.edsoo.ru/00ada52c
11 XapakTepuCTUKa XUMUYECKOI0 3JIEMEHTA 110 bubmmoreka [IOK




ero nosioxkeHuro B Ilepuoguyeckont cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuonnueckoro 3akoHa s
pa3BuTus Hayku U npaktuku. J[. 1.

Bbubnmuoreka [JOK

12 MenpeneeB — y4€HbIN, [1€1ATOT U https://m.edsoo.ru/00ada96e
rpakaHuH

13 DIEKTPOOTPULIATETLHOCTH aTOMOB bubanorexa HOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8

14 HMonHas xumuyeckas CBS3b bubmorexa HOK

https://m.edsoo.ru/00adac34

15 KoBanenTHast nonsipHasi XUMHYECKasi CBA3b buommorexa HOK

https://m.edsoo.ru/00adaab8

16 KoBanentnas HenosisipHasi XuMU4ecKas bubmmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9

17 BanenTtHocTs. BaneHTHBIE BOBMOXXHOCTH
aTOMOB

18 Kpucrannnueckue pemeTku

19 O00011eHNEe U cCUCTEMATU3ALNS 3HAHUN

20 KonTtponbHnas padora Ne 1.

)1 Yucteie BemecTBa U cMecu. CriocoObl bubmuorexa [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 3 «Pa3nenenue

22 cMecel (Ha mpuMepe OYMCTKU ITOBAPEHHOMN bubmmorexa [TOK
com)» https://m.edsoo.ru/ff0d28¢8

” MaccoBas /107151 KOMIIOHEHTa B CMECH.

OObeMHas 10J11 KOMIIOHEHTA B CMECH
24 Bo3nyx — cmech razos. CocTas Bo3ayxa. bubmmoreka [IOK




PacueTt ra3oBbIX cMecen

https://m.edsoo.ru/ff0d448e

KI/ICJIOpO,Z[ — 3JICMCHT U MPOCTOC BCIICCTBO.
O30H. Ousnyeckrue W XMMUUYECCKHEC CBOMCTBA

bu6mmoreka [IOK

25 KUCJI0po/a (peakiuu OKUCIICHHS, TOPEHHE) bitps: tedsouu Uldddte
poa (peakdt - TOP ' https://m.edsoo.ru/ff0d4614
[TonsTHE 00 OKCHIAX
Crioco0bI mostydeHus KUCIopoa B
1ab0paTopuu U MPOMBIIUICHHOCTH.
[Tpumenenue kucnopoaa TemnoBoit s ekt bubmorexa [TOK
26 UIMIHECKO DEAKIIL TIOHSTHE O https://m.edsoo.ru/ff0d497a
peariiHi, https://m.edsoo.ru/ff0d4790
TEPMOXUMHYECKOM YPaBHEHHH, SK30- U
SHJOTEPMHUUECKUX PEAKITHIX
TomnuBo (HeTh, yroiab U METaH).
27 3ar SIBHCIrEI/qu];OB yxa Croco0bI Z:ro bubmorexa [TOK
P Ay, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[IpaxTuueckas padora Ne 4 o reme
28 «ITomy4eHnre 1 cOOMpaHUE KUCIOpOaa bubmorexa HOK
y . p poAa, https://m.edsoo.ru/ff0d4ae2
U3YUYEHUE €ro CBOMCTB»

79 Boxopon — 351eMeHT U POCTOE BELIECTBO. bubnumoreka [IOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
duznyecknue 1 XUMHYECKHIE CBOMCTBA bubmuorexa [JOK

30 BoJIopoia. [ToHsTHE O KHCIIOTax U COMSX. https://m.edsoo.ru/ff0d4ddo
IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d50d2

31 CrniocoObI nosty4eHust BOAopoia B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 5 o reme

32 «ITonyuyenue u cobupanue BOAOPOIA bubmmorexa [JOK

y . p AOpOa, https://m.edsoo.ru/ff0d4£42
W3Y4YEHHUE €r0 CBONCTBY»
33 ®dusnyeckue cBoicTBa Bojbl. Boja B bubmuorexa [JOK




npupoje. AHaIU3 U CUHTE3 — METOIbI
W3YYEHHS COCTaBA BOJBI

https://m.edsoo.ru/ff0d587a

Xumnueckune csorictsa Bogrsl. CocTan

bu6nuoreka [JOK

34 ocroBanii, TIoHATHE 06 HHMKATOpAX https://m.edsoo.ru/ff0d587aht
tps://m.edsoo.ru/ff0d59e2

35 O06o01IeHre U cucTeMaTu3anus 3HaHU!

36 KonTponbhas padorta Ne 2 o reme bubmmoreka [JOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
Bona kak pactBoputens. Hacwiliennbie u

37 HeHaCBII_HepHHBIe [I))aCTBOpBI. MaccoBas gois bubnnorexa LIOK

https://m.edsoo.ru/ff0d5b40

BEIIIECTBA B PaCTBOpE

18 Brruucnenus ¢ ucrosib30BaHUEM MOHATHUSA
«maccoBasi 0151 BEIECTB B paCTBOPE»

39 Brruucnenus ¢ ucrosib30BaHUEM MOHATHUSA
«maccoBasi 0151 BEIECTB B paCTBOPE»
Boruncnenus ¢ ucnonb3oBaHHeM rpadukoB

40 pacTBOPUMOCTH ISl PaCYETOB
pacTBOPUMOCTH BEIIECTB
Boruncnenus ¢ ucnonb3oBaHHEeM rpaduKoB

41 pacTBOPUMOCTH ISl PaCYETOB
PacTBOPUMOCTH BEUIECTB
[IpaxTuueckas padora Ne 6 o reme

4 «IIpuroroBnenne pacTBOPOB C bubmmoreka [JOK
onpeaenIEéHHON MacCOBOM 10eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

13 Oxkcupel: cocTaB, KacCU(UKAIINS, Bbu6nmuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e

44 [TonyueHne u XMMUYECKHE CBOMCTBA bu6mmoreka [IOK




KHCJIOTHBIX, OCHOBHBIX 1 aM(bOTepHBIX

https://m.edsoo.ru/ff0d664e

OKCHIOB
bu6nuoreka [JOK
5 Honyuerne okeitnon https:/m.edsoo.ru/f0d664e
46 OcHoBaHWusI: cOCTaB, Ki1accudukanus, Bbu6nmuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
47 XuMHYECKHEe CBOMCTBA OCHOBAaHUU bubmorexa HOK
https://m.edsoo.ru/ff0d67ca
Bbu6nmuoreka [JOK
48 [Tonyuenne ocHOBaHHH
e HOBAHHH https://m.edsoo.ru/ff0d67ca
49 Kucnotsr: cocraB, kiaccudukanms, Bbu6nmuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
Bbu6mmnoreka [JOK
50 X €CKHE CBOMCTBA KHUCIIO
FIMITTCCIHIE CBOMCTBA KHETOT https://m.edsoo.ru/ff0dfee2
bu6mmoreka [IOK
51 [Tonyuenue kucio
FYHICHAC KHCIoT https://m.edsoo.ru/ff0dfee2
57 Conu (cpennue): HOMEHKIIATypa, bubanorexka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
53 CriocoObI TTOTyYeHus COoNeH bubmorexa HOK
https://m.edsoo.ru/00ad9474
[Tpaktuueckas padota Ne 7. Pemenue
54 SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubanorexa [HOK
«OCHOBHBIE KJ1acChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
[TpakTuueckas padota Ne 8. Pemenue
55 AKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnnorexa [JOK

«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX
COEIUHEHUI

https://m.edsoo.ru/00ad9b7c




56 I'eneTnyeckas cBsI3b MEKIYy Kilaccamu bubmmoreka [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50

57 I'enernueckas cBsA3b MEXKIY KilacCaMu bubnnorexka [HJOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50

N bu6mmoreka [IOK
58 O0001IcHNEe U CHCTEMATH3alKs 3HAHUH hitps-//m.c dsocE.Iru 100ad9ch2

KonTtponsHas padora Ne3 o teme

59 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX bubmorexa LIOK
coeHenmi" https://m.edsoo.ru/00ad9ela

Bbubnmuoreka [JOK
60 Crenexy okucieHus https://m.edsogru/OOadan8

61 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076

62 OKHCIUTEIN U BOCCTAHOBUTECIIN bubmorexa HOK
https://m.edsoo.ru/00adb076

bu6nmmoreka [JOK
63 Metoz snexTpontoro banasica https://m.edSO(I)l.ru/OOadb076

bu6nmuoreka [JOK
64 Meron snextpommoro banasica https://m.edSO(I)l.ru/OOadb076

65 PesepBHblil ypok. O60011eHue u bubmmoreka [JOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c

66 PezepHblit ypok. O6001menue u bubmmoreka [IOK
cUCcTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c

67 PesepBHsIit ypok. O6o0IIeHNE 1 bubnnorexa [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2

68 Peseprubriit ypok. O6001eHNe 1 bubanorexka [HOK

CUCTeMaTHU3anus 3HaHUU

https://m.edsoo.ru/ff0d61c6




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME
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9 KIIACC

Ne
n/n

KoandyecTBO 4acoB

Tema ypoka KonTpoibHbIe
Bcero
padoThI

[Tepuoauueckuii 3aK0OH.
[Tepuonuueckas cucrema
XUMHYECKUX 3eMeHTOoB JI. .
Menneneena

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHYECKUX DJIEMEHTOB 1
MEPBBIX TPEX MTEPUOIOB

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKHUX BEILLECTB

Buasl XuMH4Y€ECKOI CBSA3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK

Kontponbnas padota Nel o teme
«IToBTOpenue u yriay0iaeHrne 3SHaHUI 1 1
OCHOBHBIX Pa3/elioB Kypca 8 Kiacca»

Krnaccudukanus XumMuueckux
peaxkuii Mo pa3IMuHbIM IPU3HAKAM

IloHsATHE O CKOPOCTU XUMHUYECKOMN
peakuuu. [IoHsATHE O TOMOI€HHBIX U 1
TETEPOreHHBIX PEAKLUIX

IToHATHE O XUMUYECKOM PaBHOBECHH.
@DaxTOpHl, BAUSIOLUINE HA CKOPOCTh 1
XUMHUYECKON pPEaKIMU U TIOJI0KEHUE

IIpakTnyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIEC

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

bu6nmuoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

Bbubnmuoreka [JOK
https://m.edsoo.ru/00adbcb0

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28¢c




10

11

12

13

14

15

16

17

18

19

XUMHYCCKOTI'O paBHOBECUSA

OKHCANTENHEHO-BOCCTAHOBUTEIbHBIE
peakunu

Teopus 3nEKTPOTUTUUECKON
nucconuanui. CHibHbIE U cialble
AIEKTPOJIUTHI

HNounble ypaBHEHUS peaKkuid

XHUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBAHHMI B CBETE MPEACTaBICHUI
00 AJIIEKTPOJIUTHYECKON JUCCOIMAIIIHI

XUMHUYECKHE CBOMCTBA COJICH B CBETE
MIpeJICTaBICHUH 00
AIEKTPOJIUTUUECKON JUCCOIHAITIHI

[TonsiTHE O THApONIN3E COEn

O0001IEHYE ¥ CUCTEMATU3ALIUS
3HAHUH

[TpakTrueckas padota Ne 1.
«PereHune sKkcrepruMeHTalIbHbBIX
3aaw)

Kontponbnas padota No2 o teme
«ONEeKTpONUTHYECKas TUCCOLHALIHSL.
XUMUYECKHE peaklii B PaCTBOPAX»
OO01mast xapaKTeprCcTUKA TaIOTeHOB.
XHUMUYECKUE CBOWCTBA HA PUMEPE
XJiopa

XnopoBogopoa. ColisiHast KUCTIOTA,

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

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00adcd68

bubmnorexa [JOK
https://m.edsoo.ru/00add448

Bbubnmuoreka [JOK
https://m.edsoo.ru/00add5d8

Bbu6nuoreka [JOK
https://m.edsoo.ru/00add8b2

Bbubnuoreka [JOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

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

Bbu6nmmoreka [JOK
https://m.edsoo.ru/00addecO

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00addfe2

Bbu6nuoreka [JOK



20

21

22

23

24

25

26

27

XUMHYECKHUE CBOMCTBA, MOJyYEHUE,
MPUMEHEHUE

[TpakTuyeckas pabora Ne 2 o Teme
«IlomydeHue CONsTHON KUCTIOTHI,
H3y4YEeHUE €€ CBOMCTBY»

Brruucnenus 1o ypaBHeHUAM
XUMHYECKHUX PEAKIIMi, €CJIH OJIUH U3
pEeareHTOB J1aH B U30BITKE

OOm1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynmnst

AnnoTpornHbie MOIU(UKALIUN CEPHI.
Haxoxnenue cepbl 1 €€ coeTMHEHUI
B IIpUpoJie. XMMHUYECKHUE CBOWCTBA
Cephl

CepoBoziopoj, CTpoeHue,
¢bu3nyeckre U XUMHUYECKHE CBONCTBA
Oxcunppl cepbl. CepHas KMCIIOTA,
¢du3nyeckre 1 XUMHUECKHE CBOMCTRA,
IIPUMEHEHHE

XUMHYECKUE PEAKLIUH, JICKALLNE B
OCHOBE ITPOMBIIIJIEHHOTO CIIoco0a
IIOJIyYEHUS CEPHOU KUCIIOTHI.
XHUMHYECKOE 3arpsA3HEHUE
OKpYKaroIleH Cpelibl COCAMHEHUAMHA
CEpBI

Brluncnenue MacCoBOM 101U BBIXOAA
IIPOJYKTa peakluu

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

Bbubnmuoreka [JOK
https://m.edsoo.ru/00ade488

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

Bbubnuoreka [JOK
https://m.edsoo.ru/00ade802

Bbubnmuoreka [JOK
https://m.edsoo.ru/00adea28

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00adec8a

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00adec8a




28

29

30

31

32

33

34

35

36

OO01mast xapakTepuCcTUKa SJIEMEHTOB
VA-rpynnmsl. A30T, pacnpocTpaHeHHe
B npupojie, GU3nIecKue u
XUMHUYECKHE CBOMCTBA

AMMHaK, ero Gu3nvecKue u
XMMUYECKHE CBOWCTBA, MOJIyuYeHHE U
pUMEHEHHE

[TpakTuyeckas pabora Ne 3 o Teme
«[lomyueHne amMmmHaka, U3yueHHe ero
CBOMCTB»

A3oTHas Kuciora, e€ GpusndecKkue u
XUMHUYECKHE CBOMCTBA

Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHS B KaUeCTBE MUHEPATIbHBIX
yaoOpeHuid. XuMHU4YECKOe
3arpsi3HEHUE OKpY Kalolel cpebl
COEIMHEHUSIMU a30Ta

docdop. Oxcun pochopa (V) u
dbocdopnas kucnorta, puznyeckue u
XUMHYECKHE CBOICTBA, MOJIyYeHHE

Hcnonb3oBanue GochaToB B
KaueCTBE MUHEPATHHBIX YIAOOPECHU.
3arpsi3HEHUE NPUPOIHOMN CpeIbl
dbocharamu

Yraepon, pacipocTpaHEHHE B
npupoje, GU3NIECKUe U XUMUIECKUE
CBOICTBA

Oxcupsl yraepoaa, ux pusudeckue u

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adeeab

Bbubnuoreka [JOK
https://m.edsoo.ru/00adf004

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

bu6mmoreka [IOK
https://m.edsoo.ru/00adf306

bu6nmuoreka [JOK
https://m.edsoo.ru/00adf518

bu6nmuoreka [JOK
https://m.edsoo.ru/00adf68a

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adfc20

Bbubnmuoreka [JOK
https://m.edsoo.ru/00adfd9c

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




37

38

39

40

41

42

43

44

XUMHYECKHUE CBOMCTBA.
DKOJIOTHYECKUE TTPOOIEMBI,
CBs3aHHBIC ¢ OKcHioM yriaeponaa (IV)

VYroapHasg KUCIIOTa U €€ COJIN

[TpakTuyeckas padora Ne 4 o Teme
"[losryyeHne yriekucioro rasa.
KayecTBeHHast peakiyst Ha KapOoHaT-

HOH

[TepBoHayanbHBIC TOHATHUS 00
OpPraHUYECKUX BELIECTBAX KaK O
COCIMHEHUSAX YIJIEpOaa

Kpemnuii u ero coenuuenus

[TpakTuyeckas padora Ne 5. Pemenue
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEMe
«Baxuneinmue HeMeTaIbl U UX
COCIUHEHUS

KonrtpomnsHas padora Ne3 o reme
«Baxxuenme HeMeTaJUIbl U UX
COEIMHEHUS

OO01as xapakTepucTUKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.
Meraunueckas CBsi3b U
METAJUINYECKasl KpUCTAJIIIMYeCKas
pemérka. Pu3nvecKkue CBOMCTBA
METAJIOB

XHUMHUYECKHE CBOMCTBA METAJLIIOB.
DNEKTPOXUMHUYECKHUN Psift

Bbubnuoreka [JOK
https://m.edsoo.ru/00ae006¢

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ae027¢

Bbubnmuoreka [JOK
https://m.edsoo.ru/00ae054¢e

Bbubnmuoreka [JOK
https://m.edsoo.ru/00ae080a

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0e18

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103e

bubmmoreka [IOK
https://m.edsoo.ru/00ael156




45

46

47

48

49

50

51

52

53

54

55

56

HaIIpsHKEHUN METaJUIOB

OO6mmwme crmocoOb! MOTydeHUS
MCETAJIJIOB. CHHaBBI. BBI‘-II/ICJICHI/IH 110
YPAaBHEHUSAM XUMUYECKUX PEAKLIHIMA,
€CIIM OJIUH U3 PEareHTOB COACPIKHUT
IpUMECH

IlonsiTHE O KOPPO3UU METAILIOB

[IlenoyHbIe METAIITBI

Oxcupl U THIPOKCHIBI HATPUS U
KaJIns

IllenoyHO3eMeEIbHBIE METATIIbI —
KaJILIIUA U MarHui

Bakueiinme coeTMHEHNS KaJbIU

O0001IeHrEe U CHUCTEMAaTU3 AU
3HAaHUH

JKEcTtkocTh BOIBI U CITIOCOOEI €8
YCTpaHEHUs

[TpakTuyeckas pabora Ne 6 o Teme
"YKé&cTkoCTh BOJBI U METO/BI €€
ycTpaHeHus"

ATroMAHUNA

AMdoTepHbIe CBOMCTBA OKCHIA U
THIPOKCH/IA

Kemeso

bu6mmoreka [IOK
https://m.edsoo.ru/00ael 156

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1278

Bbubnmuoreka [JOK
https://m.edsoo.ru/00ae14b2
Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae14b2
bu6mmoreka [IOK
https://m.edsoo.ru/00ael 58

bu6mmoreka [IOK
https://m.edsoo.ru/00ael 58

bu6nmuoreka [JOK
https://m.edsoo.ru/00ae1886

bu6mmoreka [IOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK




57

58

59

60

61

62

63

64

65

66

OKCI/II[BI, THUAPOKCUABI U COJIM KCIIC3a
(IT) u xxene3a (IIT)

O0001IEHYE ¥ CUCTEMATU3 AU
3HAHUH

[TpakTrueckas padota Ne 7. Permenue
AKCTIICPUMEHTAIBHBIX 3a]1a4 110 TEME
«Baxneimume MeTaIbl 1 UX
COCIMHEHMS

Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKITUN, €CITH OJIUH U3
pEeareHTOB J1aH B U30BITKE WIIH
COJAEPKUT IpUMecH. Beruncnenus
MacCOBOM J0JIM BBIXOJA IIPOLYKTa
peakunu

O0001IeHrEe U CUCTEMAaTU3 AU
3HAHHUH

KonrponsHas padora Ne4 o reme
«Baxuneimme MeTamibl 1 UX
COETUHEHUS

BemectBa u Marepuaisl B
MMOBCEIHEBHOW KU3HU YEJIOBEKA
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Kalollleu cpebl

Ponb xumum B perienun
AKOJIOTUYECKUX TTPOOIeM

PesepBHelil ypok. O6o0IeHHE 1
cucTeMaTu3anus 3HaHU

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

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael750

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3£50

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

Bbubnmuoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a




67 PesepBHrIil ypok. O600IeHHE 1
cucTeMaTH3allis 3HaHUI

68 PesepBHeIil ypok. O6o0eHHE 1

cucTeMaTH3aus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
ITPOITPAMME

68

bu6nmmoreka [JOK
https://m.edsoo.ru/00adb33c

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







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET






