MUWHHUCTEPCTBO MPOCBELEHUS] POCCUIICKOW ®EJAEPALIMHN

Ynpasienue oopazosanust anmuaucTpanuu 3ATO r. 3eneHoropek

MBOY "I'mmuazusa Ne 164"

COI'TACOBAHO YTBEPXJIEHO
3aM. nupekropa o YBP Hupexrop
MypamxkuHna JLA. Yepnos K.H.
Ne378 ot «31» 08 2023 r. Ne378 ot «31» 08 2023 .
PABOYAA ITPOT'PAMMA
(ID 2309197)

yueOHOoro npeamera «XumMus. ba3zoBblil ypoBeHb)

1151 oOyuarormmxcst 8 — 9 kiraccon

3esenoropck 2023



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOil pabodeil mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHLEMIIUU MPEnofaBaHus Y4eOHOro mpeaMeTa « X uMHsH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIeW CTpaTeruu
oOydeHHsi, BOCIUTAHUS W Pa3BUTHSI OOYYAIOIIMXCS CPEACTBAMU YYEOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENEIECHUE €ro IO KiaccaM M CTPYKTYpPUPOBAaHHE IO
pa3zenaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENEISIET KOJIMYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHIY EMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakKe TPeOOBaHMM K
pesynbpTaTamMm oO0y4eHUs XUMUW Ha YPOBHE I1eJIeH M3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOW JEATEIbHOCTU OOYYalolierocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHHM CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOydJaromierocs, ero MnpeACTaBICHUl O MaTepUaTbHOM EAMHCTBE MHUpPA, BAXKHYIO
poJib WrparoT (GOopMUPYEMbIC XUMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrud M 00 HSBOJIOLMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TrI00aIbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSL YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
dbopMHpoOBaHUs KYJbTYpPbl JUYHOCTH, €€ 001IeH U PYyHKIIMOHAILHON T'PaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydeOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHeHUu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
o0Opa3zoBaHue 00yUJarOIIHUXCS.

JlaHHBIE HampaBjieHUsS B OOYYEHWU XHUMHH OOECIEUMBAIOTCS CIEIU(DUKON
COJCp)KaHUsl  Yy4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IeIaroru4ecku
alalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XHUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHSTUU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPpaMMbI IO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
MOHSATHUI O XUMHUYECKOM JIEMEHTE M BEIIECTBE M CUCTEMbI IIOHITUM O XMMUYECKOMN
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI IO MPHUHITUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUII HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
pPa3HOro ypOBHSI:

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

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TIpEeACTaBICHHM 00 DJIEKTPOIUTUYECKONW JHUCCOLMAIIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIHLHO OT OJTHOTO
YPOBHSI K JPYroMy, BBINOJHSAS (PYHKIMH OOBICHEHUS U MPOTHO3UPOBAHMUS
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHS] U TOJIyYEHUS
M3y4aeMbIX BEILIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABIIAIONICH HAYyYHON KapTHUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpPUPOJbI, IIEHHOCTHOIO OTHONIEHWS K HAay4YHOMY 3HAaHHUIO U
METOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU MOPOUCXOAUT C MNPUBJICUECHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YeOHBIX mNpeaMeToB: «OKPYKaOIMUA MUDPY,
«bunosorus. 5—7 kimacce» n «Pusznka. 7 Kiaaccy.

[Ipy wu3yuyeHUM XUMHHM TPOUCXOJUT (PopMHpOBaHME 3HAHWH OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JIEATEIIBHOCTH 4YE€JIOBEKA M KaK OJIHOIO0 U3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHUYECKHUX
3HAHUN — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX TOJIOKECHUM,
JOCTYIHBIX O00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAHWS TPU H3YYEHUU BEIIECTB U
XUMUYECKUX PEAKIUi, B (HOPMUPOBAHUM M PA3BUTHUHU MMO3HABATEIbHBIX YMECHUHA W
UX TPUMEHEHWH B Y4eOHO-NIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATEIbCKON
JESITEIbHOCTH, OCBOCHHM TPaBHJ OE€30MacHOrO OOpalleHHsl C BEUIECTBAMHU B
TIOBCEIHEBHOM JKM3HH.

[Tpu u3yueHun XMMHHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (¢opMHUpOBaHHE WHTEUIEKTyaIbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOy4YeHHs] Ha CHCTEMaTH4eCKoe TMpUOOIIEHUE
0o0y4Jamuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XHMHU;

— o0ecredeHue yCIOBUM, CIIOCOOCTBYIOMUX MTPUOOPETEHHIO 00YyYarOIUMUCS
OTbITa Pa3HOOOPA3HOW MAESITENHLHOCTH, MO3HAHUA U CAMOIO3HAHWS, KIFOUYEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIICTEHIMH), MMEIOIUX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUJOB JCSITEIBHOCTH;

— (dopmupoBanue oOmel (QYHKIIMOHATHEHOW H €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UYHCJIE€ YMEHHHA OOBSICHATH W OLIEHWBATH SIBICHUSA
OKpPY’KAloIIer0 MHpa, WUCIOJBb3YsS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU U3YUYECHUU
XUMUHU, TPUMEHATh MX MPU PEIICHHH MpoOJieM B TOBCEIHEBHOW KU3HU U
TPYIOBOH ACSITEITHLHOCTH;

— (QopmupoBaHue y OOydalomUXcs T'YMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUW [UIsi BBIPAOOTKH HSKOJIOTMYECKU
IeJIeCO00Pa3HOT0 TOBEACHUS B OBITY W TPYAOBOH EATEIHHOCTH B IEISIX
COXPaHEHHS CBOETO 37I0POBbsI U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAHWIO HAa OCHOBE YCBOEHHS OOIICUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMUIS M HANpPaBIEHHOCTH JAbHEHIIETO
oOydJeHwus.

OOmiee YuCIO YacoB, OTBEACHHBIX I HU3YYCHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 0Opa3oBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3NYECKHE CBOWMCTBA BELIECTB. ATIpPEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeTOax MO3HAaHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenus cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CcoOcCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHoOcuTenbHAs MOJIEKYJIsIpHas Macca. MaccoBasi J0JIsi XUMUYECKOTO 3JIEMEHTA B
COCIMHEHUU.

KomnuectBo Beniectsa. Moisb. MonsipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAWHUI] BemecTBa. Pacuérer mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

@u3N4eCKUe U XMMUUYECKUE SABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKU.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYecKue ypaBHeHMs. Knaccudukanus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ J1abopaTopHbIM 000pPYJOBaAaHUEM, U3YUEHUE U OINKCAHUE
bU3MYeCKUX CBOWCTB 0O0pasllOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJCHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIICHUE M KOHACHCAIMs BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pa3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE kele3a ¢ pacTBopom conu meau (II),
U3y4YEHUE CIOCOOOB pa3JeeHHs] CMECEH: C MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeIeHUEe OUYNCTKU MTOBAPEHHOU
coid, HaOJMIOJEHWE U  ONHWCAHWE  Pe3yJbTaTOB  MPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJEJIEd MOJIEKYJ
(ILIapOCTEePKHEBBIX ).

Baxkuenue npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 31eMEHT U MPOCTOE
BemecTBO. Haxoknenuwe kucimopoga B TpUPOAE, (PU3MYECKHe W XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenune kucmopona. CrocoObI



MOJYYEHHS] KHUCIOpOJa B Jabopatopud U HOpOMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alI0oTpoIHas MOAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakiuud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojlb U METaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHHE MMAPHUKOBOI0 3(pekTa, pazpyileHrue 030HOBOrO CIOs.

Bonmopon — anemenTt M mpocTtoe BemecTBo. Haxoxknenwe Bomopoxa B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxydeHust. KucmoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpBI.
HacpilieHHbIE ¥ HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10J11 BEIIECTBA B PACTBOPE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponp pacTtBOpOB B Ipupose U B )KU3HU 4esioBeKa. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHne NpUPOAHBIX BoA. OXpaHa M OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccudbuxarus
OKCHUJIOB:  cojieoOpasyrome (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyromue. Homenkiatypa oxcuaoB. @Du3udeckue HU XUMHUYECKHE
cBOMCTBa OKCHUJIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknarypa ocHoBaHuii. PU3MYECKHME U XUMUYECKHE CBOMCTBA
ocHoBaHuM. [losryyenue ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHYECKUE CBOWCTBA KUCIHOT. Psanx akruBHoctM MetaimioB H. H. bekerosa.
[TosrydyeHue KUCIoT.

Conu. HomeHnkiatypa cosneil. @U3nYecKre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonydenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIACCAMU HEOPTAaHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M H3yYEHUE CBOMCTB KHUCIOPOAa, HAOIIOACHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHJIOB U
ONMMCaHUE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, PpACIO3HABAHUE M H3yUYEHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojencTBue Bojioposa ¢ okcuaoM meau (II)
(BO3MOXKHO HCIOJIb30BAaHUE BHAEOMATEpUaioB), HaOIIOAEHHE OOpa3lOB BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



uccieqoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIIOICHNE W3MEHEHUSI OKPACKH MHANKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
uzyuyeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUUil HEUTpaJIM3alHM, IOJyYEHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJUIa JIPYTMM W3 PAacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COEAUHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguuyeckass cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[TepBbie TOMBITKM KiIAacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [lonsTne o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM()OTEPHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonnas W JATUHHONEpPHOAHAS  (OPMBI
[Tepunoanueckont cucrembl xumuueckux 3neMeHToB /. 1. Menneneesa. 1leprnoabl
u rpynmbl. OU3WYEeCKUd CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 00OJIOYeK aTOMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MnoJioxkeHuro B [lepuoauueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS PAAUYyCa aTOMOB XHWMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykd W mnpaktuku. [l. M. MeHneneeB — y4€HbIM U
IPpaXKIAHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNSI U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4deHue oOpasloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakliy pa3oKeHUsl, COSUHEHU).

Mescnpeomemmnuie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU HM3YyYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX
MOHATUHN, TAK U MOHSATHUM, SBISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOIO LIUKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE TIOHSTHS: Hay4HbIN (akT, rUnoTes3a, Teopus,
3aKOH, aHalu3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HaOII0ICHUE,
DKCHEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHOe COCTOSIHME BEILlECTBA, Ia3, (pU3nyecKkue BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COTHLIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpaIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHUUYECKUX DJIIEMEHTOB IMEPBBIX TPEX TNEPUOAOB, Kaius, KalblUsi M HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepuoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHure BellecTBa: BHJBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKHU U
BUJIA XUMUYECKOMN CBSI3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHYECCKUE
CBOWMCTBA BEUIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakimii Mo pa3InyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAaKIUU BEIIECTB, MO TemioBoMy 3¢¢deKTy, 1o
U3MEHEHUIO CTETEeHEW OKHCIEHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IoHSITHE 0 TOMOTEHHBIX U TeTEePOTEeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumMuueckoM paBHoBecuu. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TMOJIOKEHUE XUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIHON peakiuu. CocraBnenue YPaBHEHUMU



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAaKIUM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKon cBsizu. CteneHp Auccouuanuu. CHUIbHbBIE U CI1A0bIE SJIEKTPOJIUTHI.

Peakiuu nonHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUA 00 3JICKTPOIUTHYECKOU
nuccounanvu. KauectBeHHbIE peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IMYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMpPOLECCAa AUCCOUMAIMUA KHCJIOT, WIEJI04YEd H COJeH
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MAaTEpPHAJIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWA  peakudid HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakMM pasyIoKEHUs, COEIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBID KAayeCTBEHHBIX pEAKUUMHA HAa HOHBI, PEIICHHE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OO6mast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJIEHCTBHE C METalaMH, HEMeTa/llaMH, MIeno4amu). XJIOpPOBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHUE. [lelicTBHe
XJIOpa U XJOPOBOJOPOJa Ha OPraHU3M uelloBeKa. BakHeilme XJIOpUAbl U HX
HAaxO0KJICHUE B IIPUPOJIE.

OOmas xapakTepucThka 31eMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHHUSA
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pU3MYECKHue CBOMCTBA
IPOCTBHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOOpO, CTpoeHHue, (U3NUECKUe U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, Qu3MUecKue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpEeACTaBUTENS KJjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeaklnu,
JeXalue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOJIYy4YEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucinoThl. Coau CEpHON KUCIOThI, KAU€CTBEHHAs peaKlus Ha



cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH cpeabl COENMHEHHMSIMHU Cepbl (KUCIOTHBIE OXKIIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
duznyeckue U XxumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupojae. AMMuUak, ero
duznyecKkrue 1 XMMHUYECKHE CBOMCTBA, OJyueHue U npuMenenne. Conu aMMOHus,
ux (GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydyeHue, (PU3NYECKue U XUMHUYECKUE
CBOMCcTBa (00OIIME Kak MPEACTaBUTENs Kjacca KHUCIOT U crHenuduyeckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEPAJIbHBIX
yno0peHuii. XuMU4eCKoe 3arpsi3HeHUEe OKPYKalolle cpebl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BogoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas Kuciaora, u3HIeCKre U XUMHIESCKUE CBOMCTBA,
nosryderue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OpEHUM.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCICHUS.  YTJEepoi,  aJUIOTPOIHbIE
MOAM(UKALIMKM, PACOpOCTpaHEHUE B TpUpPoAE, (PU3NYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6iusa. KpyrosopoT yriaepoaa B mpupoje. OKCUbl yriiepoaa, ux
¢usznyeckue W XUMHUYECKHE CBOMCTBA, JCMCTBHE Ha JKUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIMMaTa, NapHUKOBBIM
addekt. YronpHas KUCI0Ta U €€ COolMM, X (PU3MYECKUEe U XMMHUYECKHE CBOMCTBA,
noyiydeHue W mnpuMmeHeHwe. KadecTBeHHass peakinuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHavasibHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TAHOJI, INIMLIEPUH, YKCYCHAs KHCIIOTA).
[IpuponHble HMCTOYHUKH YIIEBOAOPOAOB (Yrojib, NPUPOIHBIMN Tra3, HEPTH),
OPOAYKTBl UX TepepaboTku (O€H3MH), UX pOJib B OBITY U TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, OeJIKaX, yriIeBoJlax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOEe €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YEHHE U
npumeHenue. CoeauHeHHs KpemMHusi B mpupoae. OOume npeacraBieHuss o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



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

Xumuueckuii IKcnepumenm:

U3y4yeHUe 00pa3O0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MPOBE/ICHHE KAUeCTBEHHBIX PEaKlMi Ha XJIOPHU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIHE (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOJb30BAaHUE BHUIECOMATEPHUATIOB),
O3HAaKOMJIEHHE C oOOpa3naMu XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOIIOACHUE Mpoliecca OOYTIIMBaHMS caxapa IOJl JIeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHUYECKMX CBOMCTB
pa30aBIEeHHOI CEPHON KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha CyJibdat-
WOH W HaOJIOJICHWE MpHU3HaKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (DU3NUYECKUMU
cBOMcTBaMM a3oTa, (ochopa M uX coeguHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (hochopHBIX ymoOpeHuit, moaydeHue,
coOupanue, pacrmo3HaBaHWE W UW3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (PocdaT-uoH U M3ydYeHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIBIO
(BOBMOKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3ydeHUue  Mojelen
KPUCTAJUIMUECKUX PEmETOK anmasa, Tpadwura, dymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJyuyeHUe, COOMpaHue, paclo3HaBaHUE U W3YUCHHE
CBOMWCTB YTJIEKHMCJIOTO rasa, MPOBEJICHHE KAYECTBEHHBIX PEakiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U W3y4YCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHUE C
NPOAYKIUEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE H3KCIEPUMEHTAIbHBIX
3a7a4 110 TeMe « BakHenIlIne HEMETaUIbl U UX COCIUHEHUS.

MeTtasiibl M X COeTUHEHUS

OO61mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommyeckon cucreMe XumMu4eckux syemeHToB /J[. U.
MenneneeBa u crpoeHus aTroMoB. CTpoeHue mMeTauioB. Meranyeckasi CBsA3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpsDKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl MOdy4YeHusi MeTauioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTyH, JIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[lenounble MeTaIIbI: MOJOXKeHUe B lleproguyeckoil cucTeMe XMMHUYECKHUX
anemenTtoB JI. 1. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). OKcuiabl u



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

[[lemoyHO3eMENBHBIE METAIBI MarHui W KajblMiA: IIOJOXKECHUE B
[Tepuomnueckon cucreMe xumudeckux aneMeHToB Jl. M. MenpaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHE B IIpupoie. Pu3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxuelive coequHEHUS Kaiblusg (OKCHJA, THUIPOKCUI, COJH).
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHHI: TI0JI0)KEeHUE B [lepuoanyeckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoEHHE aroma, HaxOXIeHUE B mnpupoae. Duznyeckue u
XUMHUYECKHE CBOMCTBRA xkene3a. OKcuibl, rTuapoKcuabl U coiu xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpas3lamMu METaIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOMCTBaMM, M3y4YEHHE  pPE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECHUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJIOM (BO3MOMKHO HCIIOJb30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCMOJIb30BaHWE  BHJICOMATEPHUAIIOB), TMPHU3HAKOB  MPOTEKAHUs
Ka4eCTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajblUs, aTIOMUHHUS, [IUHKA, KeJe3a
(IT) u xxenesza (I11), meau (11), HabnroAeHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH MWOHAaMU HATpus, Kalus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 33/1a4 M0 TeMe «BakHenime
METaJUIbl U KX COCTUHEHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m Mmarepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momonrs npu
XUMHYECKUX 0KOrax U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HeHUE OKpyXaroleid cpeabl (mpeaeibHas AOMycTUMas
KOHIIeHTpalus BeiecTs, naiee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
pobJieM.

Xumuyeckuii IKCnepumenm:

u3yuyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemmnbnie ceasu



Peanm3anust MeXnpeAMETHBIX CBs3eld NMPH W3yYeHUM XHMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSITHIA, TaK W TIOHATUH, SBJISIONIMXCS CUCTEMHBIMHU JJISI OTICIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKauusg, NEPUOAUYHOCTb, HAOIIOECHUE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, W3MEPEHHE, MOJelb, SBJICHUE, ITapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

duszmka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PaMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsif, MPOBOIHUKH,
HOJYTIPOBOJIHUKHU, JTUAJIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, C€AMHUIIBI W3MEPEHHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yI0OpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIHLHBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIC3HBIE UCKOTIaeMbI€, TOTTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOy4YEeHHs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIUTATEIIbHOU JEATEIBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIFTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUjIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YyYarOINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
pPaCLIMPEHHE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOT'O OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M Hay4YHOMY HAcCJEIHI0, NMOHMMaHUS 3HAYEHHUS XWMHYECKOW HAayKH B >KU3HU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTH BJIAAETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpPONCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOM,  Y4eOHO-HMCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTHX  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJIHEHUH Y4E€OHBIX, IO3HABATEIbHBIX 3aja4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpOLIECCE OTOM Yy4eOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEIEHWE M TMOCTYIKH CBOMX TOBapuIle C NO3ULUHU
HPaBCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI OCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBIAIOIINE
OCHOBY JUIsl IOHUMAaHMs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeICTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIUMBIE [UIsl OOBSICHEHHs HAOJIIOJIa€MBbIX NPOLECCOB U SIBJICHUM,
MO3HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C y4eOHBIMM TEKCTaMH, CIPAaBOYHOMN



JUTEPATYpPOH, JOCTYMHBIMH TEXHUYECKHUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, MPOEKTHOM W  HUCCIEeI0BATEIbCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHSA OOy4YeHHUsS B
JIaTbHEHIIEM;

4) dopMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3[0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUIA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOAMMOCTH COOJIO/IEHUsT TIpaBWJI  OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY M3yUEHUIO Tpodeccuil u Tpylia pa3iuyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TPYAOBOW NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHSI TPEIMETHBIX 3HAHWK 10 XHWMHH, OCO3HAHHBIM BBIOOD
WHUBUTyUTBHON TPACKTOPUHU MPOJOKEHUST 00pa30BaHus C YIETOM JTMYHOCTHBIX
WHTEPECOB U CITIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodecCuoHaIbHON IEeSITEIHPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTD aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKH 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
¢u3nYeCKOMY M TICUXHYECKOMY 3/0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ 6€30MMACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyalUsX,
YIPOXKAIOIIMX 340POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4YaeMble MPU WU3YUYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEed IPUPOIHON CPENOU, I ITOBBILICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH WX PEMIeHUsS MOCPEICTBOM METOJ0B XHWMHH,
HKOJIOTHYECKOTO MBIILICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSL B €CTECTBEHHO-HAYYHbIX YUYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUCOHbIC NEUCTBUS (MTO3HABATEIBHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphlE oOecneunBaioT (OpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO YUeOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BAThH
MNOHATHUS 711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
yCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

YMEHHE TMPUMEHSATH B TMPOIECCEe TMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHbIC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIU, UCIIOJIb3yEMBIE B XUMUU,
peo0pa3oBEIBATH MHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmysia U YypaBHEHHUE
XUMUYECKON PEAKIMU — MPU PEUICHUH Y4eOHO-IT03HABATENbHBIX 33/]1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHUAEMbBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI II0
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHMUIA;

NpUOOpPETEHUE OINbITa IO T[UIAHUPOBAHWIO, OpPraHU3alM U MPOBEJACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyaupoBaTh 00001IEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAs ~ JUTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WHTepHETa), KpPUTHUYECKH OLEHHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IudYHbIe METOJBl W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJWMBIX IS BBITOJTHEHUS
y4eOHBIX U TO3HABATENIbHBIX 33/a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTHM,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIEHYIO ()OpMY MpeICTaBIeHUS HHHOPMAITUHN U
WUTIOCTPUPOBATh pEIIaeMble 3a7adll HECIOXXHBIMU CXEMaMH, JuarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

yMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4yeOHOW U
UCCJIeI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH NPUPOIHON
CpPEIBl.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XoJe Juanora W (WIM) OUCKYCCHH) TIO
CyLIeCTBY  0OcCyXzaeMoil  TeMbl, (OPMYyJIHpPOBaTb CBOM  MPEHJIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

YMEHHUS  TPENCTaBIsATh  TOJYyYCHHBIC  pPe3yJbTaThl  IMO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX M TUMCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIHUIO
PEe3yJIbTATOB BBIMOJHEHHUS] XUMHUYECKOTO JKCIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
J1abopaTopHOI pabOTHI MO MCCIICOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCJENOBAaTEIbCKOM  JEATENbHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TNPOOJEeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHAIUS
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpPUTEPUEB [0 OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PerynasiTuBHbIE YHMBepCcaJbHbIe Yy4eOHbIe 1eCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JACSITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(HEeKTUBHBIE CIIOCOOBI PEIICHUsI YUeOHbIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSTh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUA C Y4YETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEILIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYUYEHHOTO pe3yJjbTaTa 3asBICHHOW IIEH, YMCHHE
WCITOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JNEUCTBUN, crHenupuIecKkue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHHIO B PA3IMYHbBIX YIYCOHBIX U HOBBIX CUTYAITUSIX.

K konIy oOydenus B 8 kiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATUI: aTOM, MOJEKYJa,
XAMHWYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHUCJICHUS, XMMHYECKasi Peakius, KiIacCU(PUKAUS PEaKIil: peaxiuu
COCAUHEHHUsI, PEAaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
oOMeHa, IK30- U IHIAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3P(DEKT peakiuu,
AP0 aToMa, JJIEKTPOHHBIN CIIOM aroma, aToMHas OpOUTab, PAJANYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHas CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas JOJIsI BEIIECTBA
(TpolieHTHAsl KOHIIEHTpAIus1) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATHA U
MPUMEHSITh 3TU OHSTUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILCHUI;

e HCIOJBh30BaTh XHUMHUYECKYI) CHUMBOJHUKY ISl COCTaBiCHHUS (Hopmyl
BELIECCTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJIEMEHTOB B  OHMHApHBIX  COEJUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEOUHEHUU 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAasE W WMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa [J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUUYECCKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoKeHUs B [lepuoamyeckoit cucreme,
3aKOHOB COXPAHEHMUSI MAacChbl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYEHUS, 3aKOHAa ABOTrajipo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckon
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3inyaTh TMOHITUS «IJIaBHAA
noarpynmna (A-rpymnma)» u «nodounas noarpynmna (b-rpymnma)», maisie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbl€ MMEIOTCS B
tabmune «llepuoguueckass cucteMa XuMU4eckux »dyemeHToB J[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IEKTPOHOB
U pacTpeeieHUe UX MO SJIEKTPOHHBIM CIIOSIM);

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

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPIKAAsi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

POTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEILHOCTH — aHAJIHN3
U CUHTE3, CpaBHEHHE, 000OIEeHHNE, CHCTeMAaTH3alluio, KiIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYHMHHO--CIEACTBEHHBIX CBS3€H — JJIsl U3Y4Y€HHUs CBOICTB
BEIIECTB M XHUMHUYECKUX pEaKIUd, EeCTECTBEHHO-HAYYHbIE METO/bl
MO3HAHUS — HAONIOJCHWE, U3MEPEHHE, MOJICTUPOBAHHUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjiaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM  000pY/IOBaHUEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUUSMH 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOpOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAECITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUIAaHUPOBATh M MPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHl IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kj1acce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMYECKHUX NOHATHWA: XWMHUYECKUM
JJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, AHWOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd, MOJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJUTHYECKAS] IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTpOMNus, aM(pOTEpPHOCTh, XUMHUUYECKasi CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOpPOCTb XUMHYECKOM pEaKUHUH, TMPEIEIbHO JOMyCTUMAas
xoHuentpaus I1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSThH 3TU OHATHUSA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBlIeHUS (GopMys
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUM;

ONPEIENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COEIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONPEACIIEHHOMY KJIacCy COCAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJe€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XUMHUYECKON (QopMmylie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAILINYECKON
pPEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbIich Ilepuonnueckoro 3axkona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCBhIBAaTh W XapaKTEPU30BATh
Tabnuunyto (opmy Ileproanueckoil cucTeMbl XUMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymmna (A-rpynmna)» U «moOovHas
noarpynmna (b-rpynma)», manble u OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003HaUYeHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHUX
JIEMEHTOB (COCTaB W 3apsa  sApa, oOIIee 4YuUCIO DJIEKTPOHOB U
pacmpejieieHue HMX IO DSJEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npejesiax MajlbIX MEepUOOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YHCIAy M COCTaBy YYAcCTBYIOLIMX B pPEAKLIUHU
BEIIECTB, MO TEMJIOBOMY 3P (DEKTy, 0 W3MEHEHHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa IMpPOCTBIX M CJOKHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
IpUMEpPaMH MOJIEKYJISIPDHBIX M HOHHBIX YPAaBHEHHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPAaBHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMAUMU  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHHUS peEaKlWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MaCCOBYIO JOJII0 BEIIECTBA B PaCTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coOioaTh  MOpaBujia  MOJb30BAaHUS ~ XUMHUYECKOM  MOCyol U
Ja00paTOpPHBIM  O0OpYy/IOBaHWEM, a Tak)Ke IpaBWia OOpaIllCHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U YTICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TMOJATBEP)KTAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAHHUYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpAlUU MBICTUTENbHON J1EATEIbHOCTH — aHaIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHEe, CHUCTEMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJI M3Y4YEHHUS CBOWCTB BEUIECTB U
XUMUYECKAX pEaKlUid, €CTeCTBEHHO-HAyYHBIC METOAbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHNE, JKCICPUMEHT (peaabHBIA U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoimuecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB U daekTpoHHbIE (UU(POBHIE)
KoHTpoJsbHbIE IpakTHyeckune
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbBIE PeCypChl
padoThI padoThI
Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE NOHATHS
Xumusi — BaxkHast 00J1aCTh
bubmunoreka LIOK
€CTECTBO3HAHUSA U
1.1 N 5 2 https://m.edsoo.ru/7f41837¢
p A https://www.yaklass.ru/p/himija
YyeloBeKa
but6mmoreka [IOK
BemecTBa 1 XuMu4deckue
1.2 caKIT 15 1 https://m.edsoo.ru/7f41837¢
peard https://www.yaklass.ru/p/himija
Hroro no pazneny 20

Paznen 2. BaxkHeiimue npeacTaBuTe/Id HEOPraHU4eCKUX BelllecTB

bubmunoreka LIOK
Bo3znyx. Kucnopoa. [Tonsitue
2.1 06 OKCILIAX 6 https://m.edsoo.ru/7f41837¢
A https://www.yaklass.ru/p/himija
Bbubmunoreka LIOK
Bonopoxn.Ilorsarue o
2.2 AOPOA 8 1 https://m.edsoo.ru/7f41837¢c
KHUCJIOTaX U COJISIX .
https://www.yaklass.ru/p/himija
Bona. PactBopsl. [Tousitue 06 bubmorexa [IOK
2.3 OCHOBA 5 1 https://m.edsoo.ru/7f41837¢c
HOBAHHAX https://www.yaklass.ru/p/himija
but6mmoreka [IOK
OCHOBHBIE KJIaCCEI
2.4 11 1 1 https://m.edsoo.ru/7141837¢

HEOPraHUYECKUX COCIMHEHUI

https://www.yaklass.ru/p/himija



https://m.edsoo.ru/7f41837c
https://www.yaklass.ru/p/himija
https://m.edsoo.ru/7f41837c
https://www.yaklass.ru/p/himija
https://m.edsoo.ru/7f41837c
https://www.yaklass.ru/p/himija
https://m.edsoo.ru/7f41837c
https://www.yaklass.ru/p/himija
https://m.edsoo.ru/7f41837c
https://www.yaklass.ru/p/himija
https://m.edsoo.ru/7f41837c
https://www.yaklass.ru/p/himija

Hroro no pazneny

30

Paznen 3. Ilepuoagnueckuii 3axkoH u [lepuognyeckas cucrema xumnueckux 3jeMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsi3b. OKHCINTEIbLHO-BOCCTAHOBHUTEIbHbIE pPe€akIun

[Tepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema

bubmunoreka LIOK

3.1 XHUMHYECKHX djieMeHToB 1. 1. 7 https://m.edsoo.ru/7f41837¢
Menaene-eBa. CtpoeHue https://www.yaklass.ru/p/himija
aToma
XuMHYECKas CBA3b. bubmunoreka LIOK

3.2 OKHCIUTEIBHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJBHBIE PEAKI[AN https://www.yaklass.ru/p/himija

bubmunoreka LIOK
Nroro no pazgeny 15 https://m.edsoo.ru/7f41837¢
https://www.yaklass.ru/p/himija
Pa3znen 4. MOHMTOPMHIM U aTTeCTALNUS
4.1 BxoHO MOHUTOPHUHT 1
49 IIpomexyTOUHBIN )
MOHUTOPHUHT
43 [IpoMexxyTouHas arTecTanus 1
Hroro 3
PeszepBHOe Bpemst 0 bubmorexa OK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME



https://m.edsoo.ru/7f41837c
https://www.yaklass.ru/p/himija
https://m.edsoo.ru/7f41837c
https://www.yaklass.ru/p/himija
https://m.edsoo.ru/7f41837c
https://www.yaklass.ru/p/himija
https://m.edsoo.ru/7f41837c

9 KUIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBO 4acoB

daekTpoHHbIe (UU(POBHIE)

Ne n/m Koutpoasubie IIpakTuueckne 00pasoBaTebHbIE
NPOrpaMMsbl Bcero
padoThbI padoThI pecypcnl
Pa3nen 1. BemecTBoO 1 XUMU4ecKHe peakIun
. bu6mmoreka [IOK
[ToBTOpeHMe U yroyOaeHne 3HAHUA
1.1 OCHOBHLIX DA3ENOB Kvbea 8 KIaced 5 https://m.edsoo.ru/7f41a636
pasi M https://www.yaklass.ru/p/himija
Bbubmunoreka LIOK
o https://m.edsoo.ru/7f41a636
CHOBHbBIE€ 3aKOHOMEPHOCTH XUMUYECKUX =
1.2 U 4 https://www.yaklass.ru/p/himija
peax https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
bubmunoreka LIOK
IEKTPOIHTHYCCKA TUCCOMHAIIHA. https://m.edsoo.ru/7f41a636
1.3 HMIECKIE DEAKLIH B DACTEODAX 8 1 1 https://www.yaklass.ru/p/himija
peaxit p p https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M X CO€TUHEHUS
bubmunoreka LIOK
https://m.edsoo.ru/7f41a636
OO01mas xapaKTepruCcTUKa XUMUIECKUX =
2.1 s teMerTor VIIA-CovieL. [atoreHLl 4 1 https://www.yaklass.ru/p/himija
Py ’ https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
OO01mas xapakTeprucTUKa XUMUIECKUX bu6nuoreka [IOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a636

COEIUHEHHNS

https://www.yaklass.ru/p/himija



https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/p/himija
https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/p/himija

https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/

OO01mas xapaKTepruCcTUKa XUMHUIECKUX

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

2.3 anemeHTOB VA-rpynmsl. A30T, Gochop u 7 https://www.yaklass.ru/p/himija
HUX COCIUHEHUS https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
bubmunoreka LIOK
OO01mas xapaKTepruCcTUKa XUMUIECKUX https://m.edsoo.ru/7f41a636
2.4 sanemeHToB [VA-rpynmnsl. Yriepon u 8 https://www.yaklass.ru/p/himija
KPEMHUN U UX COCIUHEHUS https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
Nroro no pazgeny 25
Pa3znea 3. MeTa/yibl 1 UX COeIUHEHHUS
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
3.1 OO01Me CBOMCTBA METAJLIOB 4 https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
32 Baxueiiime MeTaibl U UX COSTUHEHUS 16 https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
Nroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
bu6mmoreka [IOK
4.1 BemecTsa u maTepuansl B )KU3HU YEIOBEKA 3 https://m.edsoo.ru/7f41a636

https://www.yaklass.ru/p/himija



https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/p/himija

https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/

Hroro no pazneny 3
Pazgen S. MOHUTOPUHIY M aTTeCTAllUSA
5.1 BxoaHOM MOHUTOPHUHT 1
5.2 [TIpoMekyTOYHBIIT MOHUTOPUHT 1
53 [IpomexxyTouHnas arrecrauus 1
Hroro nmo pazneny 3
OBIIEE KOJIMYECTBO YACOB 110 68

[TPOI'PAMME



https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoaunuecTBO Yyacon dakTHye 3 b
JIEKTPOHHBIE IIH(POBLIE
Ne Koutpoar  Ipaktuuec /[lata CKasi 1aTa P P
Tema ypoka o0pa3oBaTejibHbIE
n/n Bcero  Hble KHe H3y4eHusI
pecypcebl
padoThI padoThI
[Ipenmer xumun. Posb
1 XHMUH B )KU3HH YCIIOBEKa 1 1.09 bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0d210c
Tema u BemecTnBa
) [TonsiTue o meTogax | 5.09 bubnuotexa [JOK
MO3HaHUS B XUMUU ' https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne 1
«IIpaBuna paboThl B
3 71a00pPaTOPUH U IPUEMBL 1 1 8.09 bubmorexa [IOK
patop p ' https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM
4 Yucrhie BelecTBa U CMECH. 1 12.09 bubnuotexa [JOK
Crioco0sl paszesnenus cmeceit ’ https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2
5 «Paznenenue cmecei (Ha 1 | 15.00 bubmunoreka LIOK
pUMeEpPEe OYHCTKH ’ https://m.edsoo.ru/ff0d28c8
MOBApPEHHOM COJIN )»
bubmunoreka LIOK
6 A 1 19.09
TOMBLH MOJICKY TR https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKUE DIIEMEHTHI. Bbubmunoreka LIOK
7 3HaKu (CHMBOJIBI) 1 22.09 https://m.edsoo.ru/ff0d2be8
XUMHYECKHUX 3JIEMEHTOB https://www.yaklass.ru/p/himija



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://www.yaklass.ru/p/himija

https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/

[Ipoctbie U cnoxHBIE

but6mmoreka [IOK

YpaBHEHUS

8 26.09
BEIlLIECTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE 29.09 bubmmoreka [JOK
yUCHHE ’ https://m.edsoo.ru/ff0d2d50
3aKOH NOCTOSHCTBA COCTaBa
BeliecTB. XUMHUUECKas
10 dbopmyna. BaneHTHOCTD 3.10 bubmorexa [IOK
pMYyJIa. ’ https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKUX
3JIEMEHTOB
OTHOCHUTENbHAS aTOMHAs
11 Macca. OTHocHUTeIILHAS 6.10 bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHAs Macca
12 MaccoBas 10511 XMMAYECKOTO 10.10 bubmuoteka [JOK
3JeMEHTa B COCIMHCHUH ’ https://m.edsoo.ru/ff0d350¢
13 KonuuectBo BemiecTra. 13.10 bubnuotexa [JOK
Mob. MonsipHast Macca ’ https://m.edsoo.ru/ff0d5230
dusuyeckue 1 XUMUYECKHE Eub6 [TOK
NOJINOTEKA
14 . X 17.10
ABIICHITA. AHMIHCCKad https://m.edsoo.ru/ff0d37fa
peakuus
[Ipusnaku u ycnosus
15 IPOTEKAHUSI XUMHYECKUX 20.10 buGnnorexa LIOK
p . ’ https://m.edsoo.ru/ff0d3al6
peakiui
bubmunoreka LIOK
3aKOH COXpaHEHHUsI MacChl https://m.edsoo.ru/ff0d3b88
16 BelecTB. XUMHUUECKHE 24.10 https://www.yaklass.ru/p/himija

https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/



https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/

Brraucnenus KOJIMYCCTBA,
MaccChl B€IIECTBA I10

bubmunoreka LIOK

17 YPaBHEHUSAM XUMUUYECKUX 27.10 https://m.edsoo.ru/ff0d5708
peaxkuuit
Knaccudukanust XuMrU4ecKux

13 peakiuii (coeAuHeHus, 711 Bu6muotexa [JOK
pa3IMOXKEHUS, 3aMENCHHUS, https://m.edsoo.ru/ff0d3{34
oOMeHa)

M. B. JlomoHOCOB —

19 Y4EHBIN-3HIUKIIONEIUCT. 1011 Bu6muotexa [JOK
O06o0061EHNE U https://m.edsoo.ru/ff0d40c4
cUCcTeMaTH3alus 3HaHUu!

KonTtponpHas padora Nel mo
20 TeMe «BelecTBa u 14.11 bubmorexa [IOK
https://m.edsoo.ru/ff0d4290
XUMUYECKHUE PEAKIIN
Bo3nyx — cMech ra3os. brbnmorexa LIOK
Cocras Bozyxa. Kucopon https://m.edsoo.ru/fﬂ)d448§ )
21 _ steMenT 1 pocTOe 17.11 https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
BewecTBO. O30H https://chem-oge.sdamgia.ru/
du3nueckne 1 XUMHIECKHE
CBOICTBA KUCJIOPOJa
22 (peaxiuy OKUCIICHUS, 21.11 bubnmorexa LOK
https://m.edsoo.ru/ff0d4614
ropenue). [Tonarue 06
OKCcHAaX
Cnioco0sI TToTyYeHus
2 KHCIJIOpOJia B 1abopaTopuu 1 2411 bu6nuoreka [IOK

MMPOMBIIIJICHHOCTH.
IIpumeHeHue kucnopona

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TemnoBoit a3 et
XUMHYECKON PeaKIuu,

24 TIOHSITHE O 2811 bubmunoreka LIOK
TEPMOXUMHYECKOM https://m.edsoo.ru/ff0d4790
ypaBHEHUH, YK30- U
SHAOTEPMHUECKHUX PEaAKIIHIX
TommBo (HedTh, yroiab u

)5 MeTaH). 3arpsi3HeHUE L 12 bubmmoreka [JOK
BO3]IyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTudeckas padora Ne 3

26 no teme «I[lonyuenue n 512 bubmmoreka [JOK
cobupaHue KUCIopoa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €r0 CBONCTB)

bubmunoreka LIOK
Bomopox — snement u https://m.edsoo.ru/ff0d4dd0

27 MPOCTOE BEUIECTBO. 8.12 https://www.yaklass.ru/p/himija

Haxoxnenue B mpupoe https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
®duszndeckue U XUMUYECKUE

28 CBOMCTBA BOJOpO/A. 12.12 bubmorexa [IOK

https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa
bubmunoreka LIOK

29 TTonsATHE O KMCITOTAX U COJISIX 15.12 hitps://m.cdsoo.rw/fOAS0d2

30 CriocoObI MoTy4eHUs 19.12 bu6nuoreka [IOK
BOJIOpOIa B Taboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padota Ne 4

31 1o reme «Ilonyuenue u 22.12 bubnmorexa LOK

coOupaH#e BOJAOPO/Ia,

https://m.edsoo.ru/ff0d442



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

M3y4YEHHUE Er0 CBOMCTB)»

0 Momnsipablii 00bEM Ta30B. 26.12 bu6nuoreka [IOK
3akoH ABOraapo ’ https://m.edsoo.ru/ff0d542¢
Brrancnenus o0bEma, Bu6morexa LIOK
KOJINYECTBA BEIIECTBA ra3a https://m.edsoo.ru/ff0d55a0
33 10 €ro U3BECTHOMY 29.12 https://www.yaklass.ru/p/himija
KOJIMYECTBY BEIIECTBA WU https://resh.edu.ru/subject/29/
00BEMY https://chem-oge.sdamgia.ru/
Brrancnenus 00EM0B ra3oB
14 110 YPAaBHEHHIO PEAKIIUU Ha 9.01 bubmmoreka [JOK
OCHOBE 3aKOHA 00BEMHBIX ’ https://m.edsoo.ru/ff0d5708
OTHOIIICHUH ra30B
15 dusndecKue U XUMUYECKUE 12.01 bubmunoreka LIOK
CBOMCTBA BOJIBI ’ https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuii. [lonsarue 16.01 bubmuorexa [JOK
00 WHANKATOpaxX ’ https://m.edsoo.ru/ff0d59¢e2
Bopa xak pacTBOpuUTEb.
Hacenenusie u
37 HEHACKIIIICHHBIE PACTBOPHI 19.01 bubmorexa [IOK
= P Pl ' https://m.edsoo.ru/ff0d5b40
MaccoBas m0J1s BellleCTBa B
pacTtBope
[TpakTrueckas padota Ne 5
o Teme «IIpuroroBnenue
38 aCTBOPOB C OIpeeIEHHON 23.01 bubmorera [IOK
P P . P A ' https://m.edsoo.ru/ff0d5eba
MaccoBOH aoJei
pacTBOPEHHOTO BELIECTBA»
O06o001mIeHNEe U TIOBTOPECHHE
19 HIEHUE W TTOBTOPEHU 26.01 bubmuoteka [JOK

o TeMe «Kucnopos.

https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

Bonopoxn. Bona»

OKCcuIBI: COCTaB,

bu6mmoreka [IOK
4 .01
0 Knacenpukans, 300 https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[TomyueHue u XUMUYECKHE Bubmiorexa IIOK
. https://m.edsoo.ru/ff0d664e
CBOMCTBA KUCJIOTHBIX, -

41 o 2.02 https://www.yaklass.ru/p/himija
OCHOBHBIX H aM(OTCPHBIX https://resh.edu.ru/subject/29/
OKCHAOB https://chem-oge.sdamgia.ru/
OcCHOBaHHUS: COCTaB, Bu6 10K

nOIMoTEeKa

42 6.02
Knacenpukans, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [lonyuyenue n xumMnuyeckue 9.0 Bu6muotexa [JOK
CBOMCTBAa OCHOBAHMIA ’ https://m.edsoo.ru/ff0d67ca
Kucnorsr: cocras, Bu6 LIOK

nOIMoTeKa

44 13.02
KaceupuKans, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

45 [TonydyeHnue nu XuMHYECKUE 16.02 bu6nuoreka [IOK
CBOMCTBA KHCJIOT ’ https://m.edsoo.ru/ff0dfee2
Conu (cpennue):

46 HOMEHKJIaTypa, CIIoco0bI 20.02 bubmmoreka [JOK
TOJTYYEHU S, XUMUYECKUE ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas pabora Ne 6.

Pemienue
47 SKCHEPUMEHTAIBHBIX 3a7a4 2702 bubmmoreka [JOK

1o TeMe «OCHOBHEIE KJIaCCEI
HEOPTaHUYECKUX
COEIUHEHUI

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



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

I'eneTmueckas CBA3b MCXKIOY

bubmunoreka LIOK
https://m.edsoo.ru/00ad9a50

48 KJIacCaMU HEOPraHUYECKUX 1.03 https://www.yaklass.ru/p/himija
COECTMHEHNN https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
49 O6o0meHue u 5.03 bubmoreka [IOK
cHUCTeMaTU3als 3HAHUI ’ https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne2 o
50 teme "OCHOBHBIE KJIaCChI 12.03 bubmuoteka [JOK
HEOPraHUYECKUX ’ https://m.edsoo.ru/00ad9ela
coequueHui"
IlepBbie MONMBITKU
51 KJIaccu(UKAUU XUMHUECKUX 15.03 bu6bnuorexa [IOK
a5ieMeHTOB. [loHsTHE O ' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMEHTOB
[lepuonuueckuii 3aKOH U brbmotexa LIOK
I https://m.edsoo.ru/00ada52c
epuoIyecKas cucrema .
52 B I 19.03 https://www.yaklass.ru/p/himija
XHHI\;:[/HGC HX STCMEHTOB 2, https://resh.edu.ru/subject/29/
- VieHTeecsa https://chem-oge.sdamgia.ru/
53 [lepuonapl, rpynisl, 29.03 bu6nuoreka [IOK
HOATPYIIITBI ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB 504 bubmmoreka [JOK
aTOMHBIX siiep. M3oTombl ’ https://m.edsoo.ru/00ada342
CtpoeHue AEKTPOHHBIX
55 000J10Y€K aTOMOB AJICMEHTOB 5.04 bubmoreka [{OK
[Iepuonnueckont cucremsl /. ' https://m.edsoo.ru/00adabbe
H. Menaeneesa
56 XapakTepucruka 9.04 bubmmoreka [JOK



https://m.edsoo.ru/00ad9a50
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

XHUMHYECKOT0 dJIEMEHTA 110
€ro IT0JI0KEHUIO B
[lepuoanueckoii cucreme /1.
H. Meunneneena

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

3nauenue [lepuonnyeckoro
3aKOHa I pa3BUTHS HAYKU U

bubmunoreka LIOK

>7 fp aKT_I_/IKH; Jl. 1. Mennenees 12.04 https://m.edsoo.ru/00ada96e
— y4€HBIN, nefaror u
rpakiaHuH
DIIEKTPOOTPULIATEIHLHOCTD
58 aTOMOE XI/II\IZI/I‘]:IIGCKI/IX 16.04 bubnnorexa LIOK
’ https://m.edsoo.ru/00adaab8
3JIEMEHTOB
bubmunoreka LIOK
https://m.edsoo.ru/00adac34
59 Honnas xumMudueckas cBI3b 19.04 https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
60 KoBanentnas nonsipHas 23.04 bu6nuoreka [IOK
XUMHYECKasl CBSI3hb ’ https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenonspHas 26.04 bubmmoreka [JOK
XUMHYECKAsI CBA3b ’ https://m.edsoo.ru/00adaab9
62 CTreneHp OKUCIECHUSI 30.04 buGnnorexa LIOK
https://m.edsoo.ru/00adae28
bu6mmoreka [IOK
0 https://m.edso0.ru/00adb076
KHUCIIATEILHO- =
63 S 3.05 https://www.yaklass.ru/p/himija
peaKil https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
64 OxucnuTenn u 7.05 but6mmoreka [IOK



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/

BOCCTaHOBUTEIHU https://m.eds00.ru/00adb076
Kontponbnas padora Ne3 mo Eub 1OK
noIMoTeKa
65 teme «CTpoeHue aToma. 1 110.05 hitps-//m.cdsoo.rw/00adb4g6
XumMudeckas CBI3b»
N bu6mmoreka [IOK
66 Bxopsoit mommTopHir ! 14.05 https://m.edsoo.ru/00adb33¢c
67 [TpomMexkyTOUHBII 1 17.05 bu6nuoreka [IOK
MOHHUTOPUHT ’ https://m.edsoo.ru/00ad9cb2
bu6mmoreka [IOK
68 IT 1 21.05
POMEHYTOTHAA aTTecTalis https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

No KoJyudecTBO yacos 1 @akTHYECK  DjIeKTPOHHbIE HH(POBLIE
aTa
174 Tema ypoka Kontpoabn  IIpakTHyeck as para oOpa3oBaTe/ibHbIE
Bcero H3Y4YeHU s
n ble padoThI ue padoTbl pecypcebl
IIepronrueckuit 3aK0H.
Ilepuognueckas
Bbu6nuoreka [JOK
1 CHCTEMa XUMHYCCKUX 1 1.09
https://m.edsoo.ru/00adb59e
anemeHToB /l. U.
Menneneena
3aKOHOMEPHOCTH B
W3MEHEHHUHU CBOMCTB
2 XHUMHYECKHAX 1 6.09 bubmmorexa [IOK
' https://m.edsoo.ru/00adb6b6
3JIEMEHTOB MEPBBIX
TPEX MEPUOJOB
Knaccudukanus n
3 HOMEHKJIaTypa | 2.09 bubnunoreka [IOK
HEOPraHUYECKUX ' https://m.edsoo.ru/00adb7¢2
BCIICCTB
Buabsl xumnueckoi
4 CBSI3U M TUITBI 1 13.09 bubmuorexa [JOK
KPUCTAJUIMYECKUX ' https://m.edsoo.ru/00adbac6
pemeéToK
0O0001eHNEe 1
MOBTOPEHHE 110 TEME o
«TTOBTOPCHIC 1 https://www.yaklass.ru/p/himi
5 5 p . 1 15.09 a https://resh.edu.ru/subject/29/
YIYOICHHE SHAHIH https://chem-oge.sdamgia.ru/
OCHOBHBIX Pa3/IejoB
Kypca 8 Kiiacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://www.yaklass.ru/p/himija
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/

Knaccudukanus
XUMHYECKUX PEaKIni

Bbu6nuoreka [JOK

6 10 Pa3INIHBIM 20.09 https://m.edso0o.ru/00adbcb0
MpU3HaAKaM
ITonsatue o ckopoctu
XUMHUYECKOU PEaKIUH.

7 [TonsTHE O 209 Bbu6nuoreka [JOK
TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a
reTepOTreHHBIX
peaKumsax
Ilonsatue o
XHUMHYECKOM
paBHOBecHH. DakTOPHI,

2 BIIUSIIOIIME HA CKOPOCTh 2709 bubnnorexa HOK
XUMHYECKOW PeaKIuu U https://m.edsoo.ru/00adc28¢
MOJI0KEHUE
XUMHYECKOTO
paBHOBeCHs

bu6mmoreka [IOK
OxucnurenbHo- https://m.edsoo.ru/00adcade
9 BOCCTAaHOBUTEIIbHBIC 29.09 https://www.yaklass.ru/p/himij
peaxiuu a https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
Teopus
3JIEKTPOJIUTHYECKON
10 JIACCOLIMAITUH. 4.10 bubmorexa HOK
https://m.edsoo.ru/00adcd68
CuibHEIC U ca0bie
3JIEKTPOJIUTHI
11 HNounbie ypaBHEHUSA 6.10 bubmuorexa [JOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://www.yaklass.ru/p/himija
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/00adcd68

peaxkuuit

https://m.edsoo.ru/00add448

XUMHYECKHE CBOMCTBA
KHMCJIOT U OCHOBaHUU B

bu6mmoreka [IOK

12 CBETC MPEACTaBIcin . 110 https://m.edsoo.ru/00add5d8
00 DIIEKTPOIUTUIECKON
JIACCOIMAITAN
XuMHYECKHE CBONCTBA
corei B cere bu6mmoreka [IOK

13 Mpe/ICTaBICHH 00 . 13.10 https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON
JIACCOIMAITAN

14 [TonsiTue o runponuse 13.10 bubnnorexa HOK
colei https://m.edsoo.ru/00add9d4

bu6mmoreka [IOK

O606menue u https://m.edsoo.ru/00addd12

15 CHCTEeMaTH3alIHs 20.10 https://www.yaklass.ru/p/himij
3HaHUH a https://resh.edu.ru/subject/29/

https://chem-oge.sdamgia.ru/

[IpakTrueckas pabota

16 Ne 1. «Pemenne 75.10 Bbu6nuoreka [JOK
3KCTIEPUMEHTAITBHBIX https://m.edsoo.ru/00addbfa
3a1a9»
KontponbHas padota
Nel mo Teme

17 «DIEKTPOJIUTHYECKAS 2710 bubanorexka HOK
JUCCOIIHAIINS. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIUU B
pactBopax»

18 O06mas 8.11 bu6mmoreka [IOK



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://www.yaklass.ru/p/himija
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

XapaKTEePUCTUKA
rajJor¢HoOB.
XnMHUYecKre CBOMCTBA
Ha IpUMEpE XJiopa

https://m.edsoo.ru/00addfe2
https://www.yaklass.ru/p/himij

a https://resh.edu.ru/subject/29/

https://chem-oge.sdamgia.ru/

19

XJI0pOBOAOPOA.
ConsiHast KUCIIOTA,
XHMMHYCSCKHE CBOMCTBA,
MOJTy4YEHUE,
MIPUMEHEHHUE

10.11

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ade104

20

[IpakTuyeckas pabora
Neo 2 o Teme
«ITonyuenue cosstHOM
KHUCIIOTBI, U3yYEHHE €€
CBOMCTB»

15.11

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ade348

21

Brraucnenus mo
YpaBHEHUSM
XUMHYECKUX PEAKIUH,
€CJIM OJIUH U3
peareHTOB JIaH B
HN30BITKE

17.11

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ade488

22

O6mas
XapaKTEePUCTUKA
ajieMeHTOB VIA-
TPYIIITBI

22.11

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ade64a

23

AmnoTponHsie
MOJIU(PUKAIIH CEPBHI.
Haxoxnenue cepol u e€
COCIMHEHUN B
npupoae. XuMHYECKHE

24.11

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addfe2
https://www.yaklass.ru/p/himija
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

CBOMCTBA CEpBI

24

CepoBoaopon,
cTpoeHue, puznueckue
U XUMHWUYCCKHUC
CBOMCTBA

29.11

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

25

Oxcunpl cepol. CepHas
KHCJIOTa, GU3HYECKUE 1
XUMHUYECKHE CBOMCTBA,
PUMEHEHUE

1.12

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

26

XUMHUYECKUE PEAKIUU,
JeKale B OCHOBE
MPOMBIIIIIEHHOTO
croco0a Moy4eHus
CEpPHOM KHUCJIOTBI.
XuMu4eckoe
3arpsi3sHEHUE
OKpYXaIoIIeil cpeabl
COEITMHEHUSIMU CePbI

6.12

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

27

Bruncienne MaccoBoii
JIOJIM BBIXOJa MPOAYKTa
peakiuu

8.12

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adec8a

28

Oo6mas
XapaKTepUCTHKA
31emMeHToB VA-
rpynnsl. A3or,
pacnpocTpaHeHue B
npupoje, Gpu3zndecKue
U XUMHUYECKHe
CBOMCTBa

13.12

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



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

AMMuak, ero
buzndeckue u

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adf004

29 XHUMHYCSCKHE CBOMCTBA, 15.12 https://www.yaklass.ru/p/himij
TIOJIYYCHUE U a https://resh.edu.ru/subject/29/
pUMEHEHUE https://chem-oge.sdamgia.ru/
[IpakTuyeckas pabora

30 Ne 3 mo Teme 20.12 Bbu6nuoreka [JOK
«ITonyuenune ammuaxa, https://m.edsoo.ru/00adf180
M3y4YEHHUE €r0 CBONCTB)

A3oTHas KHCIO0Ta, €€
31 (busueckue u 22.12 buommorexa LIOK
. https://m.edsoo.ru/00adf306
XUMHUYECKHE CBOMCTBA
Hcnonb3zoBanue
HUTPATOB U COJIEH
aMMOHHUS B KQUeCTBE
MUHEPATBHBIX
32 yz[o6§eHI/H71. 27.12 bubmorexa [TOK
https://m.edsoo.ru/00adf518
XuMH4YECKOe
3arpsisHEHHe
OKpYXaIoIIeil cpeabl
COCIMHEHUSIMU a30Ta
®dochop. Oxcua
bocdopa (V) u bubmuorexa [JOK
(bochopHas KHCIOTa, https://m.edsoo.ru/OOadf68?1 )

33 29.12 https://www.yaklass.ru/p/himij
(usueciue u . a https://resh.edu.ru/subject/29/
XUMHHICCKME CBOMCTERA, https://chem-oge.sdamgia.ru/
MOJIyYeHUE

14 Hcnons3oBanue 10.01 Bbu6nuoreka [JOK

dbocdaroB B kauecTBE

https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adf004
https://www.yaklass.ru/p/himija
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://www.yaklass.ru/p/himija
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/00adfc20

MUHCPAJIBbHBIX
yA0OpeHUH.
3arpsi3HeHUE
MPUPOJAHON Cpebl
dbocdaramu

35

Yraepon,
pacnpocTpaHeHue B
npupoje, Gpu3zndecKue
U XUMUYECKHE
CBOMCTBa

12.01

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00adfd9c

36

Oxkcuabl yriaepoja, ux
buzndeckue u
XHMHYSCKHE CBOMCTBA.
DKOIOTHIECKHUE
poOJIEMBbI, CBSI3aHHBIC
C OKCHJIOM YIJIepoja
(Iv)

17.01

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

37

VYronpHasa KUciaoTa U eé
COJIH

19.01

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae006¢

38

[IpakTuyeckas pabora
No 4 o Teme
"Ilomyyenue
YTJIIEKUCIIOrO rasa.
KauecTBeHHas peakius
Ha KapOoHaT-uoH"

24.01

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae027¢

39

IIepBoHavanbHbIE
MOHATHUSA 00
OpraHUYECKUX
BEIECTBAX KAK O

26.01

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae054¢



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

COEMHEHUSX yriiepoaa

Kpemuuii u ero

bu6mmoreka [IOK

40 COCIMHCHUS 3101 https://m.edsoo.ru/00ae080a
[IpakTuueckas pabota
Ne 5. Pemienue
AKCIEPUMEHTATBHBIX
41 3a7a4 10 TEME 2.02 bubmorexa LIOK
. https://m.edsoo.ru/00ac0bf2
«Baxwneiine
HEMETAILIBI U UX
COCTMHECHUS»
KontponbHas padota
Ne2 mo ewme bu6mmoreka [IOK
42 «Baueiiume 7.02 https://m.edsoo.ru/00ae0e18
HEMETAILIB U UX
COCTUHECHUS»
O06mas
XapaKkTepHUCTUKA
XAMUYCCKHX
SIIEMEHTOR — Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae103e
43 METaIoB. 9.02 https://www.yaklass.ru/p/himij
Meranmiaeckas cBasb a https://resh.edu.ru/subject/29/
1 MeTaJlJInYecKas https://chem-oge.sdamgia.ru/
KpHUCTaJUIMYECKas
pemérka. Puznyeckue
CBOICTBa METAJIJIOB
XHUMHUYECKHE CBOMCTBA
44 METAJIOB. 14.02 Bbu6nuoreka [JOK
DIIEKTPOXUMUYECKU I https://m.edsoo.ru/00ael 156

pAI HAPSIKEHUN



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://www.yaklass.ru/p/himija
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/00ae1156

MCTAJJIOB

O01mue crroco0nl
HOJ'Iy‘-IeHI/ISI MCETAJIJIOB.
CHHaBBI. BBI‘II/ICJICHI/ISI
10 YpaBHEHUAM

Bbu6nuoreka [JOK

45 16.02
XUMHYECKUX PEAKIUH, https://m.edsoo.ru/00ael 156
€CJIH OINH U3
pEareHTOB COJIEPKUT
MIpUMECH
46 [TonsiTne o xoppo3un 21.02 bubmmoreka [IOK
METaJlJIOB ’ https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
4 28.02
7 Ilenoumpie MeTanb! 8.0 https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCHUTBI 1.03 bubnnorexa [HOK
HATPHUA U KAJIUA ’ https://m.edsoo.ru/00ae14b2
Illenoyno3zemMenbpHEIS
. bu6mmoreka [IOK
49 METAJUIBI — KAIBIUN U 6.03
. https://m.edsoo.ru/00ael 5e8
Mar"ui
50 Baxneiimme 13.03 Bbu6nuoreka [JOK
COEIMHEHUS KAJIbIIUS ) https://m.edsoo.ru/00ael5e8
O000menue u https://www.yaklass.ru/p/himij
51 cucTeMaTHu3aIus 15.03 a https://resh.edu.ru/subject/29/
3HAHUU https://chem-oge.sdamgia.ru/
JKEcTKoCTL BOALI U BuG 10K
nOINOTEKA
52 OBl €6 20.03
CHIOCODBR € https://m.edsoo.ru/00ac1886
YCTpaHEHUS
53 [IpakTrueckas pabota .03 bubanorexa HOK

Ne 6 1o Teme

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://www.yaklass.ru/p/himija
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

"XXEcTKkoCTh BOIBI U

METOBI €€
ycTpaHeHus"
Bbu6nmuoreka [JOK
4 A 7 .04
> JTOMITHITH 30 https://m.edsoo.ru/00aelc64
55 AmdotepHbIe cBOICTBa 5.04 bubmmoreka [IOK
OKCHJIa U TUAPOKCHUIA ’ https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 K 10.04
e1eso https://m.edsoo.ru/00ac1d86
OKcHabl, THAPOKCHIBI
A AP A bu6mmoreka [IOK
57 u conu xenesa (1) u 12.04
https://m.edsoo.ru/00ae35¢6
xene3a (I11)
O06o0611IEHNE U https://www.yaklass.ru/p/himij
58 cUCTeMaTUu3aIus 17.04 a https://resh.edu.ru/subject/29/
3HAHUH https://chem-oge.sdamgia.ru/
[IpakTuueckas pabota
Ne 7. Pemenne
59 AKCIEPUMEHTATBHBIX 19.04 bubanorexa HOK
3a/1a4 110 TEME ’ https://m.edsoo.ru/00ae3de8
«BaxkHeHme MeTaJuIbl
U UX COEIUHEHUS
Brraucnenus mo
YpaBHEHUSIM
XUMHYECKUX PEAKIUH,
60 €CJIM OJUH U3 24.04 bubmuorexa [JOK

peareHTOB J1aH B
U30BITKE WU COACPIKUT
npumMecH. Beraucnenust
MAacCOBOH JOJIM BBIXOJa

https://m.edsoo.ru/00ael750



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://www.yaklass.ru/p/himija
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

MPOJIYKTA PEaKIIU
O06o0611IEHNE U https://www.yaklass.ru/p/himij
61 cucTeMaTu3alus 1 26.04 a https://resh.edu.ru/subject/29/
3HAHUH https://chem-oge.sdamgia.ru/
KontponbHas padota
6 Ne3 o TfMe 1 L.05
«BaxHeHMe MeTaJIIBI
U UX COEIUHEHUS
BemectBa u
63 MaTepHualbl B 1 305 bubmmoreka [JOK
MTOBCETHEBHOU KU3HU ) https://m.edsoo.ru/00ae3£50
YeJ0BeKa
XuMH4IecKoe BuG LIOK
HOINOTEKA
64 33.1"p5[3HeHI/IeU ! 8.05 https://m.edso0o.ru/00ae4270
OKpYXaIoIIeil cpeabl
Pons xumun B
65 peuieHuun 1 10.05 bubmuorexa [JOK
HKOJIOTUYECKHUX https://m.edsoo.ru/00ae4270
npo0em
Bbu6nuoreka [JOK
B 7| 1 15.
66 XOATOM MOHHTOPHHT 3.0 https://m.edsoo.ru/00ae0d0a
67 [IpomexyTouHbIit 1 17.05 bubmmoreka [IOK
MOHUTOPUHT ' https://m.edsoo.ru/00adb33c
68 [TpomexxyTouHas 1 2905 bubanorexa HOK
aTTecTanusl https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO 68

YACOB IIO ITIPOTPAMME



https://www.yaklass.ru/p/himija
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

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

» Xumus, 8 kiacce/ ['abpuensa O.C., Octpoymos WU.I'., Cnagkos C.A.,
AknnonepHoe obmectBo «M3narensctBo «IIpocBerienmes
» Xumus, 9 kinacc/ I'abpuensu O.C., Octpoymon U.I'., Cnankos C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBerieHmes

METOINUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

https://www.yaklass.ru/p/himija

https://resh.edu.ru/subject/29/

https://chem-oge.sdamgia.ru/






