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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepaibHONl paboueil mporpammbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPEToaBaHusl yIeOHOTO MpeaMeTa « XUMHUsD)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMmuu Ha€T TpPEACTaBICHHE O LEJAX, OOIIeH CTpaTeruu
oOy4eHHs, BOCTHTAHHWS U Pa3BUTHA OOYYAIOIMIUXCS CPEACTBAMH Yy4eOHOTO
peaMeTa, YCTaHaBIINBAECT 00s13aTeIbHOE MPEIMETHOE coAepKaHue,
MpelyCMAaTPUBAECT PACHpEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IporpaMMbl IO XUMHH, OMNPEACISACT KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolIuXcs, ONpeaAessieT BO3MOXXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BHUJIOB Y4E€OHO-ITO3HABATEIILHOM JEATEIBbHOCTH OOYYalolerocs II0 OCBOCHHIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWEe XWUMHH CIY>XHT OCHOBOW It (OPMHUPOBAHHMS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU W 00 SBOJIIOIMU BEIIECTB B IPHUPOJIC, O IMYTAX PEIICHHUS TJIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dhopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00IIeH 1 (QYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHHUE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
ITOBCEIHEBHOM KU3HH, TaK U B MPO(HECCHOHATBHOMN JIeATSILHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia Ha €IMHCTBO MPUPOILI U YETIOBEKA, SIBJIIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTHEIBHBIX 3HAYUMBIX IOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPUHLUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICJICHHBIX (paKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJIHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKawoumid MUp,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNHM K HAy4YHBIM METOJaM T[IO3HAHUS TMPU HM3YUYEHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHun XMMHUHA Ha YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opMmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHEe y OOydYalOIIMXCA TyMAHUCTHYECKUX OTHOILECHHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 yacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMoCBsI3p KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Kiaccudukanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAONIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SIBJIICHUN, HAOIIOACHHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB pa3felIeHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTaBuTe M HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJYYEHHsS] KHUCJIOpOJa B Ja0OpaTopud H MOpOMbIIIIEHHOCTU. Kpyrosopot
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOZE€ U B KU3HU 4eloBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcuoB. Dusnyueckue M XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenkinarypa kucnor. @usnyueckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAaKOMJICHHME C oOpa3liaMu OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH paCcTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJIEIOBaHUE O0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PaA3IUYHBIX KIJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. 1. MeHneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporniecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHNUS ).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBJISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KakK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKHA U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUUW U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIBb30BAHUEM  METOJa
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE BJICKTPOINPOBOIHOCTU
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OOmast xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKHUE CBOMCTBA, MOJydYeHHUE, NMpumeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (U3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (HU3WYECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ COCOTUHEHHM B MpHUpoae. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHs. A30T, PACIpPOCTPAHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpellbl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyyenue. Mcnonp3oBanne pocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHU.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriaepona B npupojae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XUMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: KHUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HUX COEIUHEHHUI (BO3MOXXHO HCIIOIb30BaHUE BHUICOMATEPHAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YECHHE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), 00pa3aMu a30THBIX U POChHOPHBIX yIOOpPEHUM, MoydeHue,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKAHUsI, B3ANMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHUE U H3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJUIbI ¥ UX COEINHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHNE B OBITY Y IPOMBIIIJIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABl HaTpus MW Kanud. lIpuMeHeHne 1EenouYHbIX METAUIOB MW UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelne coequHEHHUs KalblUs (OKCHUJ, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aTOMHHUSA. AM(POTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHNE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KJIbIHA, aJIIOMUHHS, [IUHKA, >KEJe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a71a4 Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABIICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (pU3MUYECKHE BEIMYMHBI, €AWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbI, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHTAIOTCS B XOJI¢ OOyYCHHsS] XUMHU B CIMHCTBE Y4YeOHOW W
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA '

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYyJbTYpPhl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyia pa3iIudHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIICHHWE K MpPHUPOJEe KaK HCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MIPU3HAKKA, yCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMHU TOHSATHUSMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXaeHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yiabTar, GopMyIUpoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JMJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONU JEATEIbHOCTH HUH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CylIecTBy  oOcykmaemMol  TeMmbl, (GOpPMYJIHpPOBATH CBOUM  MPEIJIOKCHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUUYECKOTO IKCIEPUMEHTa (J1ab0paTOpHOTo OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



JNEUCTBUN, crHenupuIecKkue JUisi TpPeAMETHOW obnacth «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSl YMEHHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(MporeHTHAsE KOHLIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaThb cMbIca Ilepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIE TIEPHOJBI, COOTHOCHTH OOO3HAUYEHHUsS, KOTOPHbIE HMMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHUYECKOTO »dJIeMEeHTa 10 ¢dopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluio, Kiaccudukaluio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeIoBaTh  NpaBWJaM  MOJB30BAaHUA  XUMHUYECKOM  MOCyAOd |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHOW MAacCOBOW JI0JIEM PacCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHUS, XUMUYECKasl PEaKI[nsi, XUMUYECKast CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peaKUuH, MPEIebHO JOMyCTHUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIN;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsAJl MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATH U XapaKTepHU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npeaenax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYJISAPHYIO H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JIEATeIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHBIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KoaunuecTBO 4acos

Ne HaumeHoBaHue pa3jiesioB U TeM
KoHTpoJibHbIe

n/n NPOrpaMmblI Bcero
padoThI

IIpakTHYeckue
padoThI

duekTpoHHbIE (LM (POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

Paznen 1. HepBOHa‘laJIbele XUMHNYECCKHUC ITIOHATHUSA

Xumusi — BaXkHas 00J1acTh
€CTECTBO3HAHUS U MTPAKTHUECKOMN
JesTeTbHOCTH uenoBeka. [Ipeamer
xuMuH. Pollb XMMHHM B )KU3HU YETIOBEKA.
Xumus B cucrteme Hayk. Tena u
BeniecTBa. PU3nyYecKre CBOMCTBA
BEIIECTB. ArperaTHOe COCTOSIHHUE
BeniecTB. [IoHsATHE 0 METOAAX MO3HAHUS
B XUMHUU. YHCTHIE BEMIECTBA U CMECH.
Crioco0bl pazieneHus cmecei.

11 3HAKOMCTBO C XHMHUYECKOM MMOCYIO0H, S 0.5
MpaBUJIaMy pabOTHI B Ta0OPaTOPUH U
npuéMaMu oOpallieHus ¢ 1abopaToOpHbIM
o0opysoBaHNEM, H3yUYEHHUE U OMTUCAaHUE
(bu3nYeCKrUX CBOKWCTB 00pa3LoB
HEOPraHWYECKHUX BEILECTB, U3yUEHUE
croco0o0B pa3eeHust cMecei (¢
MOMOIIIbIO MarHUTa, PUILTPOBAHUE,
BBITIApUBAHUE, TUCTUILIISAINS,
xpomarorpadusi), IpOBEICHHE OUUCTKU
TTOBAPEHHOU COJIH.

BemectBa 1 XuMHYECKHE PEAKIIVH.

12 ATOMBI U MOJIEKYJIBl. XUMUYECKUE 15 0
31eMeHTbl. CUMBOJIBI XUMHUYECKHUX
351eMeHTOB. [IpocThie U CI10KHbIE

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

bubanoreka LJOK
https://m.edsoo.ru/7f41837c



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

BEILLECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYEHHUE.

Xumuueckas hopmyia. BameHTHOCTB
aTOMOB XMMHMUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTABA BELIECTB.
OTtHocuTenbHAsE aTOMHAs Macca.
OTHOCUTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 1011 XUMHUYECKOI0 DJIEMEHTA
B COCJIMHEHUHU.

KomnuectBo BemectBa. Mois. MossipHas
Macca. B3auMocBs3b KOJIMYECTBA, MaCChl
U YKCIa CTPYKTYPHBIX €MHMIL BELIECTBA.
Pacuétel mo dhopmynamM XuMHUUYECKUX
COCIMHEHUM.

dusnuecKkrue 1 XMMUYECKUE SBIICHHUS.
XuMHYecKasi peakius 1 e€ Ipu3HaKu.
3aKOH COXpaHEHMsI MACChI BEILIECTB.
XHWMHUYECKUE YPABHEHMUS.
Knaccudukanus XuMHUECKUX peaKIIHii
(coenuHeHus, pa3oXKeHHs, 3aMEIIECHU,
oOmena). Habmonenue ¢puznyeckux
(nmnaBieHHUEe BOCKa, TastHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUIIEHUE U
KOHJICHCAITUS BOJIbI) M XUMUYECKHUX
(ropeHune cBe4H, NpOKaJIMBaHUE MEIHOM
MIPOBOJIOKH, B3aUMOJIEHCTBUE MeTIa C
KHUCIIOTOW) SIBTICHU, HaOMIOIeHNE U
ONMCAaHNE MPU3HAKOB MTPOTEKAHUS
XUMHUYECKUX PEaKIuil (pa3noxKeHue
caxapa, B3auMoJieiicTBHe cepHOn
KHCJIOTHI C XJIOPUAOM Oapusi, pa3iokeHue
ruapokcuna menu (I1) mpu HarpeBanuu,
B3aMMOJIEUCTBHE XKEJIE3a C PACTBOPOM
coyma menu (1), m3ydenune cnoco6oB




pasneneHust cMecei (¢ TOMOIIBI0
MarHura, GUIBTPOBAHUE, BBITAPUBAHUE,
TUCTUJUISIIMS, XpoMmarorpadus),
WITIOCTPUPYIOILETO 3aKOH COXPaHEHHS
Macchl, CO3JIaHIE MOJICTICH MOJICKYIT
(ILIapOCTEPKHEBBIX ).

Htoro no paznemny 20

Pa3nen 2. BaxkHeiiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

2.1

Boznyx. Kucnopoa. Ilonsitue 06
okcuzax. Bo3nyx — cmecs razos. Cocras
Bo3nyxa. Kuciopon — anemMeHT u nmpocroe
BelecTBo. Haxoxienue kuciaopona B
npupone, GU3HIecKrue 1 XUMAYECKHIe
cBoMcTBa (peakuuu ropeHust). OKCUIbI.
[Tpumenenue kucnoponaa. Criocoosl
HOJIy4EeHHUsI KUCIIOpOo/ia B TaOOpaTOpUH U
MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopozaa B npupoze. O30H —
ITIOTPOIHAST MOTU(PHUKAIINS KACIOPOIA.
TernunoBoi A3pPeKT XMMUIECKOH peakIu, 6
TEPMOXHUMHUYECKNE YPaBHEHUS, K30~ H
9H/I0TEpPMHUUECKUE peakiiu. Tommao:
YTOJIb U METaH. 3arpsi3HEHUE BO3AyXa,
yCUJICHHE TapHUKOBOTO 3(dekra,
pa3pylieHre 030HOBOTO CIIOS.
KaueCTBEHHOE ONpe/IeTICHUE COAEePIKaHUS
KHCJIOPOJIa B BO3AYXE, MOTydeHHE,
coOupaHue, paclo3HaBaHUE U U3yUCHHE
CBOWCTB KHCIIOpO/Ia, HAOMIOICHIE
B3aMMO/ICHCTBUS BEILIECTB C KMUCIOPOIOM
Y YCIIOBHSI BOSHUKHOBEHHUS U

bu6nunorexa LIOK
https://m.edsoo.ru/7f41837c
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2.2

MpeKpaIieHus: TopeHus (rmoxapa),
03HAKOMJICHHE C 00pa3IiaMu OKCUIOB U
OIHCAaHUE UX CBOWCTB, MOJyYCHUE,
cobupanue,

Bonopoa. [lonsitue o kucnorax u cossix.
Bonopon — anemeHT u npocroe
BeniecTBo. Haxoxaenue Boropona B
npupose, PU3nYecKue 1 XUMUIECKUE
CBOWCTBA, IPUMEHEHHUE, CTI0COOBI
nosydeHusi. Kucnotsl 1 conu. Monsipabiii
00BEM ra30B. Pacu€Thl M0 XUMUYECKUM
ypaBHeHusm. Cobupanue,
pacIio3HaBaHUE U U3yYEHUE CBOMCTB
BOJIOpOJIa (TOpEHHE), B3aUMO/ICHCTBHE
Boziopoaa ¢ okcunoMm meau (I1)
(BO3MOYHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), HAOIIOACHIE
00pa3I10B BEIIEeCTB KOINYECTBOM | MOJIb,
UCCJIEZIOBAHNE OCOOEHHOCTEN
PacTBOPEHHMSI BEMIECTB C Pa3INYHON
pPacTBOPUMOCTBIO, TPUTOTOBICHUE
PacTBOPOB C ONPEAETEHHON MACCOBOMN
JIOJIE paCTBOPEHHOTO BEILIECTBA,
B3aUMOJICHCTBHE BOABI C METAJUIAMHU
(HaTpueM U KanblueM) (BO3MOXKHO
UCTIONIb30BaHUE BUICOMATEPUATIOB)

bubnuoreka [{OK
https://m.edso0.ru/7f41837c

2.3

Boga. PactBopsr. [Tonsitue 06
ocHOoBaHMAX. OU3NUECKHE CBOICTBA
BO/BL. Bosia Kak pacTBOpHUTEIIb.
PactBopsl. Hackiienusie u
HEHACBIILIEHHBIE PACTBOPBI.
PacTBOpuMOCTH BENIECTB B BOJIE.
MaccoBas 10151 BELIECTBA B pacTBOPE.
XUMHYECKHUE CBOUCTBA BOJLI.

bubnunorexa LIOK
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OcHoBanus. Ponb pacTBOpoB B npupoie
U B )KM3HM uenoBeka. KpyroBopot Bojbl
B IIpHUpojie. 3arpsa3HeHHEe IPUPOIHBIX

BoJ. OXpaHa ¥ 0YMCTKA IPUPOIAHBIX BOL.

2.4

OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
coequnenuii. Knaccudukarus
HEOPraHMYECKUX coenMuHeHUN. OKCHIBI.
Knaccudukanus okcuIoB:
coneoOpasytoiue (OCHOBHBIE,
KHCJIOTHBIE, aM(OTEepHBIC) U
HeconeoOpasyrone. HomeHkmarypa
okcu0B. OU3MUYECKUE U XUMUYECKHE
cBOMCTBa OKCHIOB. [TomyyeHne okcuIoB.

OcuoBanwust. Knaccugukaryst o0CHOBaHHIA:

1IEJI04YU U HEPACTBOPUMbBIE OCHOBAHUS.
Homenkiarypa ocHoBanuii. @usnyeckue
1 XMUMUYECKHUE CBOMCTBA OCHOBAHUU.
ITonydyenue ocHoBanuii. KHCIOTBHI.
Knaccudukanus kucnor. Homenknarypa
KUCIIOT. DU3nyecKne U XuMUYECKUE
CBOKCTBA KHUCJIOT. Psi1 akTUBHOCTH
merauioB H.H. bekerosa. Ilomyuenue
KHCJIOT.

Comu. Homenkmnarypa coJieid.
du3nuecKkrue 1 XMMHUYECKHUE CBOMCTBA
coneil. [Tonyuenue coneit. [ enernueckas
CBA3b MEXAY KJIACCAMH HEOPTAHUUECKUX
coenuaeHui. MccnenoBanue oOpasinos
HEOPraHWYECKHUX BEIIECTB PA3IHMUYHbBIX
KJIACCOB, HAOIIOACHHE U3MEHEHUS
OKpacKH UHJIUKaTOpPOB B pacTBOpax
KHCJIOT U IIEJI0YEH, U3yYCHHE
B3anmoeiictBus okcuaa meau (II) ¢
pacTBOPOM CEPHOM KUCIIOTHI, KUCIIOT €

11

bu6mmoteka IIOK
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MEeTaJUIaMH, peakIui HeUTpalnu3aluH,
MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHUE OHOTO METAJIJIa IPYTUM U3
pacTBopa coiu, perieHue
AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
«Baxunenmmue KiIaccel HEOPraHUYECKUX
COCTUHEHUI.

Hroro o pasneny 30

Paznea 3. [lepuognueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3jemMenToB /. U. MengeneeBa. CTpoenune aToMOB.

Xumu4yeckas ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE PC€aKIuu

3.1

[lepunonnueckuii 3aK0H U
[Tepuoanueckasi cucTeMa XUMHUYECKUX
sneMeHToB [. 1. Mennene-eBa.
Crtpoenue atoma. IlepBbie MONBITKU
KJIacCU(UKALUU XUMUYECKUX JICMEHTOB.
[TonsaTHe 0 Tpynmax CXOAHBIX JIEMEHTOB
(LIeMOYHbIE U MEIOYHO3EMETTbHbIC
METaJlIbl, TaJIOT€Hbl, THEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOPbIE 00pa3yroT
aM(doTepHbIE OKCHJIBI U TUIPOKCHU/IBI.
Ilepuognueckuit 3akoH. [lepuoanueckas
cucreMa XuMu4eckux anementos [[.1. 7
Menpeneesa. KopotkonepuonHas n
JUTMHHONIEpUOIHASL (OPMBI
[Tepuonuueckoit CUCTEMBI XUMHUECKUX
anemenToB J[.1. Menaeneesa. [lepruoasl
U rpynibl. PU3HYECKUNA CMBICI
MOPSIZIKOBOTO HOMEPa, HOMEPOB TEPHOIa
Y TPYNIBI 3JIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX
anep. M3otonel. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX 000JI0UYEK aTOMOB MEPBHIX
20 XMMHUYECKHX AJIEMEHTOB

bubmnoreka IIOK
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https://m.edsoo.ru/7f41837c

3.2

[Tepuogmyeckoit cucremsl J[. 1.
MenpeneeBa. XapakTepuCTHKA
XHUMHYECKOI'0 DJIEMEHTA 110 €r0
nosioxkenuto B [lepuonuyeckoit cucreme
J.1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca
aTOMOB XMMHUYECKHX DJIEMEHTOB,
METANIMYECKUX M HEMETAITINYCCKUX
CBOWMCTB 110 TPYIIaM U epUOaM.

3navyenue [lepuonnueckoro 3akoHa u
[Iepronnueckoi CUCTEMBI XUMHYECKUX
JJIEMEHTOB JUISl pa3BUTHSI HAYKH U
npaktuku. .M. MennaeneeB — yd€HbIN U
rpaxaaHul. M3yyenue o6pa3ion
BELIECTB METAJIJIOB U HEMETAJIIOB,
B3aUMOJICHCTBHE TMAPOKCHIA LIUHKA C
pacTBOpaMM KHUCJIOT U METOYEH.

Xumudeckasi cBsi3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH.
Xumuueckas cBsi3b. KoBajieHTHas
(ToJIsipHAs M HETIOJISIPHAs1) CBA3b.
DIIEeKTPOOTPULIATETHLHOCTh XUMHUYECKUX
31eMeHTOB. MloHHas CBS3b.

CreneHb OKUCIIECHHUS.
OKHUCIUTENbHOBOCCTAHOBUTEIbHBIE
peakiuu. IIponecchr

OKHCIIEHUS U BOCCTAHOBJICHUSI.
OKUCIUTENN U BOCCTAHOBUTEIIH.
[IpoBeneHue ONbITOB, WILTHOCTPUPYIOLIUX
MIpUMEPHI OKUCITUTEIHHO-
BOCCTAaHOBUTEJIHHBIX peaKiuii (TOpeHue,
peaKIu pa3IoKEHUs, COSTUHEHUS).

10

bubnunorexa LIOK
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Wroro no pazueny 17

PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 08

1.5

bubnunoreka LIOK
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9 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTn4yeckue
padoTshI

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

1.1

[ToBTOpEeHue U yriayoieHne 3HaHUH OCHOBHBIX
pasnenoB kypca 8 kiacca. [lepuonnueckuit
3akoH. [lepnoauyeckas cucremMa XuMHUYECKUX
anemenToB JI.M1. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMUYECKHUX JIEMEHTOB IEPBBIX
TPEX MEPUOIOB, KAWL, KAJIBLIUS U UX
COCIMHEHUI B COOTBETCTBHH C MOJIOKECHUEM
anemMeHTOB B [lepuoanueckoii cucreme u
CTpoeHHEM uX aTroMOB. CTpoeHHe BElIeCTBa:
BHUJIbI XUMHYECKOMN CBA3U. THUIIBI
KPUCTAJUTMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT THIA KPUCTATUIMUECKON
PEMETKY U BHIa XUMUYECKOM CBSI3H.
Knaccudukarus 1 HOMEHKIaTypa
HEOPTraHWYECKHUX BEIIECTB. XUMUYECKUE
CBOMCTBA BELIECTB, OTHOCSIINXCS K
Pa3IMYHBIM KJIaccaM HEOPTraHUIECKUX
COEIMHEHUH, TeHETUYECKasl CBSI3b
HEOpraHWYeCKuX BemecTB. O3HaKOMIICHUE C
MOJIETISIMUA KPUCTAIITMYECKUX PEMIETOK
HEOPTraHWYECKHUX BEIIECTB — METAJNIOB U
HeMeTalIoB (TpaduTa U anMasa), CI0KHBIX
BELIECTB (XJIOpUIa HATPUS)
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1.2

OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX
peakuuii. Kimaccuduxamusi XuMu4aecKux
pEeaKIuii 1o Pa3InYHBIM MTPU3HAKaM (110
YHUCITY M COCTABY YYACTBYIOIIHUX B PEAKIHH
BEIIECTB, 110 TEIIOBOMY 3 dekTy, 1mo
U3MEHEHHUIO CTETICHEH OKUCICHHS
XUMHYECKHX 3JIEMEHTOB, 110 00PaTUMOCTH, T10
YYaCTHIO KaTajiu3aTopa). JK30- U
SH/IOTEPMHUUECKUE PEAKIIHH,
TEPMOXUMHUYECKHE YPABHEHHUSI.

[ToHsATHE O CKOPOCTH XMMUYECKOW PEAKIIHH.
[TonsTne 06 0OpaTUMBIX 1 HEOOPATUMBIX
XUMHYECKHX peakiusx. [lonsTue o
TOMOTCHHBIX U TeTEPOTCHHBIX PEAKITUSX.
[Tonsitue o karanuse. [loHATHE O XUMUYECKOM
paBHOBecuu. PaKTOPHI, BIUSIOMINE HA
CKOPOCTh XUMHUECKON peakluu U MOJ0KEHUE
XUMHYECKOTO PaBHOBECHSI.
OKHCITUTENBHO-BOCCTAHOBUTEILHBIE
peaKkIuu, IeKTPOHHBIN OamaHC
OKHUCJIUTEITbHO-BOCCTAHOBUTEILHON PEaKIUU.
CocraBneHne ypaBHeHHI OKHCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIIUi C
UCTIOJIb30BaHIEM METO/Ia SIEKTPOHHOTO
6ananca. MccnenoBanue 3aBUCUMOCTH
CKOPOCTH XUMHUYECKON peaKkuu OT
BO3ICHCTBUS Pa3IMYHBIX (PaKTOPOB
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1.3

DNEKTPONUTHYECKAST JUCCOLIHAITHSI.
XUMHUYECKUE PEAKIINN B pacTBOpax. Teopus
AIIEKTPOIUTHYECKON TUCCOLIMAIUY.
DNEeKTPOIUTHI U HEXNIEKTPOJIUTHI. KaTHOHBI,
aHMOHBI. MeXaHu3M JUCCOLMALNHI BEIICCTB C
Pa3IMYHBIMU BUJIAMUA XUMUYECKOU CBSI3HU.
Crenenp aucconuanuy. CUIbHBIC U Cl1a0bIe

but6mmorekxa [IOK
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3NEeKTpoNUTHL. Peakiinu noHHoro oomeHa.
VYcioBus IpoTEKaHUs peakliuii MOHHOTO
oOMeHa, MOJHbIE U COKpaIllEHHbIE HOHHBIE
ypaBHeHuUs peakuuii. CBOMCTBa KUCIIOT,
OCHOBAHUU U COJIEH B CBETE MPEACTABICHUI
00 AIIEKTPOIUTUYECKON TUCCOLIUALINY.
KauectBennsle peakiuu Ha HOHBI. [loHsATHE O
ruaponuse conel. Mecnenosanue
ANIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
npoluecca AUCCOalK KUCIOT, LIesIoueil 1
coneil (BO3MOXKHO HCTIOJIb30BaHUE BUIECO
MaTepHuaJioB), IPOBEICHUE OIbITOB,
WUTIOCTPUPYIOIINX MPU3HAKU MPOTEKAHUS
peakiuii noHHOro oomMeHa (0Opa3oBaHue
ocajika, BblIeJIeHUE raza, 00pa3oBaHHE BOJIBI),
OTIBITOB, HJUTIOCTPUPYIOLIMX TIPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUii
(ropeHue, peakiy pasyIoKeHUs,
COEJMHEHUS ), paclio3HaBaHUE
HEOPraHMYECKUX BEIIECTB C MOMOIIIbIO
KAQueCTBEHHBIX PEAaKLIUi Ha HOHBI, peLIeHHE
HKCIEPUMEHTAIbHBIX 3a/1a4.

Hroro no pazneny

17

Pa3zgen 2. HeMeTaJIbl M UX COCIUHEHUSA

2.1

OO61mas xapakTepUCTHKa XUMUYECKUX
anemeHToB VIIA-rpynmsl. ['agorenst. O6mas
XapaKTepHuCcTHKa rajnoreHoB. OcodeHHOCTH
CTPOEHUS aTOMOB, XapaKTEPHBIE CTEIIEHU
okucnenus. CtpoeHue u puznyeckre
CBOMCTBA ITPOCTHIX BELIECTB — FAJIOTEHOB.
XUMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa
(B3aMMo/IeHiCTBHE C METaJJIaMH,
HEMeTaJlJIaMH, I1eJ1049aMHu). XJI0pOBOIOPOI.

but6mmorexa [IOK
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2.2

ConsHas KMCIIOTa, XMMUYECKHE CBOMCTBA,
IIOJIy4EeHME, IpUMEHEHMe. [leficTBre X1opa u
XJIOPOBOZOPOJIa HA OPraHU3M 4eJIOBEKa.
Baxueiimme X10puapl U UX HAXOKECHUE B
IpUpOJIE. U3ydYeHue 00pa3LoB
HEOPraHWYECKUX BEIECTB, CBOUCTB COJISHON
KHCJIOTBI, IPOBEICHNE KaYECTBEHHBIX
peaxIuii Ha XJIOPUI-UOHBI ¥ HAOIIOICHHE
IIPU3HAKOB X IPOTEKAHUs, OIIBITHI,
oTpakaromme GU3NIECKHe 1 XUMUIECKHE
CBOMCTBA I'aJIOTEHOB U UX COCIUHEHHUN
(BO3MOKHO HCIIOIH30BAHUE
BUJIEOMATEPHAJIOB), 03HAKOMJICHHE C
oOpa3Lamu XJ0pua0B (TaJoreHu0B),

OO61as xapakTepUCTHKA XUMUYECKUX
snemeHToB VIA-rpynnsl. Cepa u eé
coenuHeHus. OO0miast XapakTepuCcTHKa
anemMeHToB VIA-rpynmnsl. OcoGeHHOCTH
CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIIEHU
okucnenus. CtpoeHue u Gpusnueckue
CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U
cepbl. AJITIOTPONHbIE MOTU(BUKALIUN
KHUCJIOpO/a U cepbl. XUMUYECKHE CBOMCTBA
cepsl. CepoBo10poJ, CTpOeHHE, HU3NIECKHE
Y XUMHYECKHE CBOMCTBA. OKCHIIBI CEPBI KaK
IIPEICTAaBUTENIN KMCIOTHBIX OKCHI0B. CepHast
KHUCII0Ta, GU3NYECKHE U XUMUYECKUE
cBOMCTBa (00IIMe KaK MpeACcTaBUTeNs Kiacca
KHUCTIOT U cienuduueckre). XuMUYeCKue
peaxiuu, Jexalue B OCHOBE
MIPOMBIIIUICHHOTO CII0C00a MOTyYeHUsT CEPHOM
KHUCIOTHI. [IpuMeHeHne cepHOi KUCIIOTHI.
Comnm cepHOM KHUCIIOThI, Ka4eCTBEHHAS
peaxiusi Ha cyabdar-uoH. Haxoxaenue cepsl

bubmnoreka IIOK
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2.3

1 €€ COeIMHEHUH B pupoie. XUMHUUECKOE
3arpsi3HEHUE OKPYKAKOLIEH Cpelibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE TOXK/IH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI
ero npenoTBpaiieHus. O3HaKOMIIEHHE C
oOpasiamu cepbl U €€ COeIMHEHUSIMU
(BO3MOXXKHO UCHOJIb30BAHHE
BUJICOMAaTEpPUAIIOB), HAOIIOEHUE MpoIiecca
oOyrMBaHUs caxapa Moj AecTBHEM
KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTHI,
M3Y4EHUE XUMUUYECKUX CBOWCTB
pa30aBIIEHHON CEPHOM KUCIIOTHI, MPOBEIACHUE
KaueCTBEHHOH peaklnu Ha cyab(haT-uoH U
HaOJIIo/IeHNE TTPU3HAaKa €€ MPOTEKaHUSI.

OO61as xapakTepUCTHKA XUMUYECKUX
aneMeHTOB VA-rpymnmnsl. A3o0t, pochop u ux
coenuHeHus. OO0miast XapakTepuCcTHKa
anemMeHToB VA-rpynnbsl. OcobeHHOCTH
CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIIEHU
OKHCJIEHHA. A30T, pacCipOCTpaHEHHUE B
npupoje, PU3NYecKrue 1 XUuMUIECKUE
cBoiicTBa. KpyroBopor azora B npupoze.
AMMUak, ero pu3nYecKue U XUMHYECKHe
CBOMCTBA, OJyYeHUE U npuMeHeHne. Conu
aMMOHUSI, X PU3NYECKUE U XUMUUYECKHE
CBOICTBa, NpUMeHeHue. KauecTBeHHas
peakiuys Ha HOHBI aMMOHUS. A30THas
KHCIIOTa, e€ Mojy4yeHue, pu3nueckue u
XUMUYECKHE CBOMCTBA (O0IINE Kak
IIPEJICTaBUTEINS KJlacca KUCIOT U
cnenuduyeckue). Mcrnonb3oBaHue HUTPATOB
Y COJIE¥ aMMOHMS B KaUECTBE MUHEPAJIbHBIX
ynoOpeHnii. XMMHUUYECKOe 3arpsi3HCHHE
OKPYKAIOLIEH Cpelibl COEIMHEHUSIMU a30Ta
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(KHCTIOTHBIC IOXKIH, 3arpsi3HEHUE BO3/1yXa,
MOYBHI U BOJI0EMOB). Dochop, aIoTpoITHBIE
Moaudukanuu dochopa, puznueckue u
xummuaeckue cpoictBa. Oxcua pocdopa (V) u
dbocdopHas kuciaora, GU3nIecKre

Y XUMHUYECKHUE CBOMCTBA, MOTy4eHUE.
Hcnonp3oBanue hocharoB B kadecTBe
MUHEPAITBHBIX yIOOPEHUN. 3HAKOMIICHHE C
(bU3MYECKUMH CBOWCTBaMHM a30Ta, pocdopa u
UX COCMHEHUH (BO3MOKHO HCIIOIB30BAHNE
BUJICOMATEPUAIIOB), 00pa3I[aMu a30THBIX U
dochopHbIX ynoOpeHui, moryyeHue,
coOupaHue, pacrio3HaBaHUE U U3yUCHHE
CBOWMCTB aMMHaKa, IPOBEACHUE KaY€CTBCHHBIX
peakiuii Ha HOH aMMOHUS 1 pocdar-uoH u
W3YYCHUE TPU3HAKOB WX TIPOTEKAHUS,
B3aMMO/ICHiCTBHE KOHIIEHTPHUPOBAHHON
A30THOM KHUCJIOTHI C ME/IbIO (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB)

2.4

OO011ast XapaKTepUCTHKA XUMHYECKUX
anemMeHTOB [VA-rpynmnsl. Yriepoa u KpeMHHM
U UX coennHeHus. OOmias xapakTepuCTUKa
anemeHToB [VA-rpynnel. OcoObeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTETICHU
OKHCJIEHHUS. YIIIEepo]l, aJUIOTPOIHbIE
MoAM(UKALIUHU, pacIpOCTpaHEHHE B IPUPOJE,
du3nUecKre 1 XUMHIECKUE CBOICTBA.
Ancop6uus. KpyroBopot yriepona B
npupojae. OKkcupl yriiepoaa, ux Gu3ndecKkre
U XUMHUYECKHE CBOMCTBA, IEHCTBHE HA KUBBIE
OpTaHU3MBI, TIOTy4YeHHE U IPUMEHEHHE.
DKOJIOTHUYECKUe MPOOJIeMbl, CBA3aHHBIE C
okcuaoMm yriepona (IV), runmoresa
[7100aJIbHOTO MOTETJICHUs KJIMMaTa,

but6mmorexa [IOK
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NAPHUKOBBINA d3PPEKT. YTroJabHas KUCIOTa U e€
coJi, X (PU3MUYECKUE U XUMUYICCKUE
CBOWCTBA, MOJYYCHUE U IPHUMCHEHHE.
KauecTBennas peakuus Ha kKapOOHAT- HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY,
MEIUITMHE, TPOMBIIUIEHHOCTH U CEIHCKOM
xo3siicTBe. [lepBoHaYaIbHBIC TIOHATHS 00
OpPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX
yriepoja (MeTaH, 3TaH, dTHIICH, alleTHIICH,
ATAHOJI, TIUIEPHH, YKCYCHAsl KUCIIOTA).
[TpupoaHbIE UCTOYHUKH YTIIEBOJIOPOIOB
(YroJib, IpUPOIHBIN Ta3, He(PTH), MPOTYKTHI
uX nepepaboTku (OEH3UH), UX POJIb B OBITY U
IpOMBIIIICHHOCTH. [IoHsATHE 0 OHONTOTHYeCcKH
Ba)KHBIX BEIIIECTBAX: )KUPaX, OeNKax,
YIJIEBOAAX — M X POJIH B )KU3HH YEIIOBEKA.
MarepuanbHO€ €IMHCTBO OPTAaHUYECKUX H
HEOPraHUYECKUX COCAUHEHHUI.

Kpemuuii, ero ¢puznueckrue u XUuMUYECKHE
CBOWCTBA, MOJyYCHNE U IPIMEHEHHE.
Coenunenus kpeMHus B pupoze. Oouiue
npejcTaBieHus 06 okcuae kpemuus (IV) u
KpeMHUEBOM kucnore. CUITMKAThI, UX
UCTIOJIb30BaHKE B OBITY, B TPOMBIIITICHHOCTH.
Bakneiimme cTpouTenbHbIE MaTEPUAITBI:
KepaMHuKa, CTEKJI0, IIEMEHT, OCTOH,
xkene300eToH. [Ipobiembr 6e30macHOro
WCTIOJIb30BaHMSI CTPOUTEIHHBIX MaTEPUAIIOB B
MOBCEHEBHOM XKHU3HU. U3yYEHHE MOJETIeH
KPUCTAITMYECKHUX PEIIETOK aamasa, rpadura,
¢ymiepeHa, 03HaKOMJIEHUE C MTPOLIECCOM
a7IcopOIMy PaCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPOWCTBOM
NPOTHBOTA3a, TIOy4YeHHE, COOUpaHue,




pacro3HaBaHUE U U3YyYEHUE CBOMCTB
YIJIEKUCIIOTO ra3a, IPOBEAEHNUE Kau€CTBEHHbBIX
peaknuii Ha KapOoOHAT ¥ CHJIMKAT-UOHBI U
M3y4YEHHE NPU3HAKOB UX MPOTEKAHU,
03HAKOMJICHUE C TPOJYKIIMEH CUITUKATHOU
MIPOMBILIICHHOCTH, PELIECHUE
AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
«BaxkHenne HeMeTaluTbl U UX COCTUHEHUS.

Hroro no pasaceiny

25

Pa3zgen 3. MeTaJibl M X COCIUHEHU S

3.1

O61ue cBoiicTBa MetamioB. OOmas
XapaKTePUCTHKA XUMUUYECKUX 3JIEMEHTOB —
METaJIJIOB Ha OCHOBAHUU UX IOJIOKEHUS B
[lepuoanueckoit cucteMe XMMUYECKUX
aeMmeHToB [[.11. Menneneesa u cTpoeHus
aromoB. CTpoeHHE METaJIOB.
Mertannudeckas CBsI3b U METAJIMUECKast
KpHUCTaJUINYecKas pemeTka.
ONEKTPOXUMHUYECKUN Psifi HAPSKEHU N
MeTajuioB. Pu3ndeckre U XUMUYECKHe
cBoMcTBa MeTaIoB. OOI1IMe Cr1ocoOb!
NoJIydyeHus: MeTajuioB. [lonsaTue o koppo3un
METAJJIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. CriiaBbl (CTallb, YyTyH,
JIOPAIFOMUHUN, OpOH3a) U UX IPUMEHEHHE B
OBITY M IPOMBILIUIEHHOCTH. O3HAKOMJIEHHUE C
o0OpasramMu METauIoOB U CIIJIAaBOB, UX
¢u3nUecCKUMU CBOHCTBAMHU, U3yUCHHE
Pe3yJIbTaTOB KOPPO3UH METAIIOB (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUAIIOB)

bubmmoteka IIOK
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3.2

Baxwueiimnme MeTamuibl U KX COCTUHEHUS.
[llenoynbie METaJIBI: TTOJIOKEHHUE B
Ileproguueckoi cUCTEME XUMUYECKUX

16
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anemenTtoB J[.M. MenaeneeBa, CTpoeHUE UX
aToMOB, HaxoXeHue B rpupoe. dusnueckue
U XMMHUYECKHE CBOICTBA (Ha MpUMEpe HaTpHsl
1 Kanust). OKCcuasl ¥ TUAPOKCUABI HATPUS U
Kanus. [I[ppuMeHenne menouHbIX METaJIOB U
UX COCIMHEHUHN.

[IlenoyHO3EMENBHBIE METAIUIBI MATHUN U
KaJIbLIMI: 1os10xkenue B [lepuogugeckoi
CUCTEME XUMHUYECKUX ieMeHToB [[.1.
MenpeneeBa, CTPOEHUE UX aTOMOB,
HaxoKJeHue B mpupone. dusnueckue u
XUMHUYECKHE CBOMCTBA MarHus U KajiblLMsl.
Baxwneiimue coequHeHNs KanbLus (OKCUIL,
TUAPOKCHL, cOH). XKECTKOCTh BOIBI U
CHocoObl €€ yCTpaHEeHHUs.

Amomunuii: nonoxenue B Ilepuonnyeckoit
CUCTEME XUMHUYECKUX ieMeHToB [[.1.
MenpeneeBa, CTpOCHHUE aTOMa, HAX0XK/IEHUE B
npupone. Puznueckne 1 XUMHYECKHE
CBOICTBa atOMUHUSA. AMQOTEpHbIE CBOWCTBA
OKCHJIa U THJIPOKCHJIA AIFOMHUHHSL.

Keneso: nonoxenue B Ileprnognueckoi
CUCTEME XUMHUYECKHUX 1eMeHToB [[.1.
MenpeneeBa, CTpOCHHUE aTOMa, HAX0XK/IEHUE B
npupone. duznueckne 1 XUMHYECKHE
cBoiicTBa xene3a. OKCUIbl, THIPOKCUIB U
comu sxene3a (1) u xenesa (III), ux cocras,
CBOMCTBA U NOJIyYECHHE.

OcobeHHocTel B3aUMOICHCTBHSI OKCHIA
KaJIbIUS ¥ HaTpUsI C BOJOU (BO3MOKHO
UCIIOJIb30BaHHE BUJIEOMATEPUATIOB),
HCCIEA0BAHUE CBOMCTB XKECTKOM BOJBI,
Ipolecca TOpeHus XKele3a B KUCI0poIe
(BO3MOKHO MCIIOJIb30BaHHE




BHJICOMATEPHAIIOB), IIPU3HAKOB IIPOTCKAHMS
KaueCTBEHHBIX PEAKIUil Ha HOHBI (MarHus,
KaJIbIIMsI, AIFOMUHMS, [IMHKA, sxkene3a (1) u
xenesa (1), mequ (II), HabmroneHue u
OIMKMCAHKE MTPOIIECCOB OKPAIIMBAHMS IJIAMCHH
WOHAMH HATPUS, KaJIus U KaIbIUs (BO3MOXHO
UCII0JIb30BaHUE BHJICOMATEPUATIOB),
ucclieoBanne aM(pOTePHBIX CBOKCTB
THAPOKCHU/IA ATFOMUHUS M THAPOKCH/IA IUHKA,
pelIeHHEe YKCIIEPUMEHTATBHBIX 33124 110 TeMe
«Bakueime METaIbl U UX COCAUHCHUS.

Hroro no pazneny

Pa3nen 4. Xumus u oxkpyxamwomas cpeaa
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BemectBa u MaTepuansl B )KM3HU YEJIOBEKA.
BewectBa 1 Marepuansl B IOBCEIHEBHON
JKU3HU 4esloBeKa. bezonacHoe ucnoiabp30BaHue
BEIECTB U XUMUUYECKUX PEAKIUi B OBITY.
[lepBas momo1b NpyU XUMUYECKUX OKOTaxX U
OTpaBJICHUSIX.

XVMHYECKOE 3arpsiI3HEHUE OKPYKAOLIEH
cpenpl (IpeaenbHast JoImycTUMast
KoHIeHTpanus BemiecTs (ganee — [1/1K). Ponb
XUMHH B PELICHUN SKOJIOTHYECKUX MPOOIIEM.
XUMUYECKUN IKCIIEPUMEHT !

u3ydeHue o0pa3loB MaTepralioB (CTEKIIO,
CIUTaBbl METAJUIOB, TOJTUMEPHBIE MaTEPHAIIBI).

bu6nunorexa LIOK
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Uroro no pazgeny

Pa3nea 5. HazBanue

Hroro

PezepBHOE Bpemst
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OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

ara
Ne KoaunuecTBo  Jlara A
Tema ypoka no
n/n 4acoB U3yYEeHUs
dakrty
1 [Ipenmer xumuu. Ponp XuMuu B KU3HU 1
yeJioBeka. Tema u BemecTsa. 06.09.2023
[MousATHs 0 METOAX MTO3HAHUS B XHUMHUU.
5 HemoHnctpanus: "N3ydeHue u onucanue 1
¢u3nUecKux CBOMCTB 00pa3IoB 08.09.2023
HEOPTraHUYECKUX COCAMHEHUI"
[Tpaktuueckas padora Ne 1 «I[IpaBuna
3 paboTHI B 1a0OPaTOPUHU U IPUEMBI 1
oOparteHus ¢ 1a00paTOpHBIM 13.09.2023
obopynoBanueM."
Yucrele BemecTBa U cmecu. CriocoOnl
4 . 1
pasneneHus cMecen 15.09.2023
[IpaxTuyeckas padora Ne 2 «Pa3nenenue
5 cMecel (Ha mpuMepe OUYUCTKU 1
(1a rpuvep 20.09.2023
MTOBApPEHHOM COJIN )»
ATOMBI U MOJICKYJIBI. JIeMOHCTpAIIHS:
6 "Co3manue MOJIeNIed MOJIEKYII 1
A ACIICEH MO 22.09.2023
(1rapocTepKHEBBIX ).
CraproBas TMarHOCTHKA. XUMUYCCKHE
7 3JIEMEHTHI. 3HAKU (CUMBOJIBI 1
( ) 27.09.2023
XUMHUYECKHUX DJIEMEHTOB
8 IIpocThle U CIOKHBIE BEMIECTBA 1
P m 29.09.2023
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1
04.10.2023
3aKOH ITOCTOSHCTBA COCTABa BEILECTB.
10 Xumnueckast hopmyiia. BajeHTHOCTD 1
opmy 06.10.2023
aTOMOB XMMHUYECKUX DJIEMEHTOB
OTHOCHUTENBHAA aTOMHAsI Macca.
11 1
OtHocuTenbHAsE MOJIEKYJIIPHAs Macca 11.10.2023
12 MaccoBas 1011 XUMAYECKOr0 PJIEMEHTA B 1
COEIMHEHUN 13.10.2023
13 KomnuectBo BemecrBa. Mosb. MossipHast 1
Macca 18.10.2023
dusznueckre U XUMUUECKUE SIBJICHUS.
14 1
Xumuueckas peakuus. JleMmoHcTpauus: 20.10.2023




15

16

"Habmonenue ¢pusnyeckux (TUIaBleHUe
BOCKa, TassHUE JIbJIa, pAaCTUpPAHUE caxapa B
CTYIIKE, KUTICHUE U KOHJICHCALIMS BOJbI) U
XUMUYECKHX (TOPEHUE CBEYH,
MIPOKATMBAHUE METHOM MPOBOJIOKH,
B3aMMOJICHCTBUE MEIa ¢ KUCIIOTOM)
SIBIICHHI."

[Ipu3HaKK U yCIOBUS MPOTEKAHUS
XMMHUYECKHX peakuuil. JleMoHcTpanus:
"HabnroneHnue u onrcanue Npu3HaKoOB
IPOTEKaHUs XUMUYECKUX peaKIui
(pa3noxxeHue caxapa, B3aUMOJICHCTBHE
CEpHOM KUCIIOTHI C XJIOPUIOM Oapus,
paznosxxenue rugpokcua meau (1) mpu
HarpeBaHuM, B3aMMOJICHCTBHE JKeJe3a ¢
pactBopom cosit meau (11)"

3aKOH COXpaHEHMsI MACChI BEILIECTB.
XHUMHUYECKUE ypaBHEHM. JleMoHCcTpaus:
"HaGnronenue u onucanue pe3yibTaToB
OIbITa WITKOCTPUPYIOLIETO 3aKOH
COXpaHEeHUs Macchl."

25.10.2023

27.10.2023

17

18

19

BbruuciieHus KOJMuecTBa, MacChl
BCIICCTBA IO YPAaBHCHUAM XUMHUYCCKUX
peakuuii

Knaccugukaius XauMHUUECKUX PeaKIni
(coemuHEeHMS, Pa3TIOKCHHUS, 3aMEIIICHHS,
oOMeHa)

Knaccudukanms XuMruaeckux peakiuit
(coemuHEeHMUS, Pa3TIOKCHHUS, 3aMCIIICHHS,
o0OMeH)

08.11.2023

10.11.2023

15.11.2023

20

M.B. JIoMOHOCOB — y4Y€HBIii-
sHIMKIoneauct. O0o0IEeHE U
cUCTeMaTHU3alus 3HaHUN.

17.11.2023

21

Bo3ayx — cmech razos. CocTaB Bo3ayxa.
Kucnopon — anemeHT u npocroe
BeniectBo. O30H. [lemoHcTpanus:
"KauecTBeHHOE onpeesieHue
CoJIepXaHus KUCIOpoJia B Bo3ayxe"

22.11.2023

22

Pu3nyecKue U1 XNMHYECKUE CBOMCTBA
KHCII0po/ia (peakluy OKUCIICHNUS,
ropenue). [Tonsitue 06 okcuaax.
JemoncTtpanust: "O3HaKOMIIEHHE €

24.11.2023




23

24

25

o0Opas3iiaMu OKCHJIOB U OITMCAHUE HX
CBOMCTB".

CriocoObI nostyyeHust KUCI0poa B
71a00paTOPUU U IPOMBIIIIEHHOCTH.
[IpumeneHue kucnopoa.

TennoBoii 3 PekT XUMUIECKON peaKInu,
MOHATUE O TEPMOXHUMHUYECKOM
YpaBHEHHH, 3K30- U SHIAOTCPMHUUECKUX
peaKImsax

TormBo (HedTh, yroib 1 METaH).
3arps3HeHUE BO3]lyXa, CIOCOOBI €ro
IPEJOTBPALCHUS

29.11.2023

01.12.2023

06.12.2023

26

[IpakTuueckast padora Ne 3 o teme
«[lonmydenne u coOupaHue Kucaopoaa,
U3yUYEHHE €r0 CBOHCTBY

08.12.2023

27

28

Boxopon — anemMeHT u mpocToe
BelecTBO. HaxoxaeHnue B npupoje
dusnueckue U XMMUYECKHEe CBOMCTBA
BostopoJia. [Ipumenenue Bogoposa.

13.12.2023

15.12.2023

29

TloHATHE O KUCIIOTAX U COMIIX

20.12.2023

30

31

32

Crioco0bI moTydeHust BOOpOIa B
nabopaTopuu.

[TpakTuueckas paborta Ne 4 o reme
«[Tomyuenue u cobrpanue BO0po/a,
W3yYEHUE ETO CBOMCTB)»

MounsipHblii 00BEM Tra30oB. 3aKOH
ABorazpo. Jlemoncrpanus: "Habmonenue
00pa3I10B BEIIECTB KOJIMYECTBOM | MOJB"

22.12.2023

22.12.2023

27.12.2023

33

PvaeTBI 110 XUMHUYCCKUM ypaBHeHI/ISIM.
Brranciaenus o0n€ma, KoIn4yecTBa
BEII[ECTBA ra3a Mo €ro U3BECTHOMY
KOJIMUECTBY BEIIECTBA MIIH 00BEMY

29.12.2023

34

35

36

Brruucienus o06EMOB ra3oB 1o
YPaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOIIEHUI ra30B
duznueckre 1 XMUMHUYECKHE CBOMCTBA
BOJIbI. JlemoHcTpanus: "B3aumonaeicteue
BOJIbI C METaJUIaMH (HaTpUeM U
KaJIBITEM).

Cocras ocHoBauuii. [Tousarue 00

10.01.2024

12.01.2024




WHJIUKaTOpax

17.01.2024

37

38

39

40

41

Bopa kak pactBopurens. Hackiennsie u
HEHACBHIIIEHHbIE pacTBOPHI. MaccoBas
JI0JIs1 BEIIECTBA B pacTBOPE.
Hemonctpanus: "UccnenoBanue
0COOEHHOCTEN pacTBOPEHUS BELIECTB C
pa3Iu4YHON PacTBOPUMOCTHIO"

[TpakTrueckas padora Ne 5 o Teme
«[IpuroroBiieHue pacTBOPOB C
OIpeEeNEHHON MaCCOBOU J10JIEH
pacTBOPEHHOTO BEILIECTBA

BrrunciaeHnue Kom4yecTBa, MacChl
BEIIIECTBA 10 YPABHCHUIO XUMUYCCKUX
peaKIui.

OKcuapl: COCTaB, KiIaccuUKaIus,
HOMEHKJIaTypa. JleMoHcTparus:
"UccnenoBanue oOpasmos
HEOPTraHWYECKHUX BEIIECTB Pa3IUIHBIX
KjaccoB"

[Tomyuenue, pu3nyeCKue U XUMUIECKHE
CBOICTBA KHCIIOTHBIX, OCHOBHBIX U
aM(pOTEpPHBIX OKCHIOB

19.01.2024

24.01.2024

26.01.2024

31.01.2024

02.02.2024

42

OcHoBaHuUs: COCTaB, KJIacCU(PUKALIHS,
HOMEHKJIaTypa. JleMoHCTpanus:
"HabmtoieHue n3MeHeHUs] OKPaCKu
WHIUKATOPOB B PACTBOPAX KUCIIOT U
niesnoyeit”

07.02.2024

43

[TomydyeHue 1 XUMHYECKHUE CBOMCTBA
ocHoBaHuil. Jlemoncrpanus: "[lonydyenue
HEPACTBOPUMBIX OCHOBaHMN".

09.02.2024

44

45

46

Kucnotsl: cocras, kinaccuduxarus,
HOMEHKJIaTypa

ITonyuyenune 1 XuMHUYECKHE CBOMCTBA
kucnot. Jlemonctpanus: "M3yuenue
B3anmoeiicTBus okcuna menu (1) c
pacTBOPOM CEPHOU KHUCIOTBI, KUCIIOT C
METaJIJIaMH, peaKIuii HeuTpanu3auu'
Conu (cpenHue): HOMEHKIIATYpA,
CIIOCOOBI TOMYyYEHUSI W XUMHYECKHE
cBolicTBa. JlemoHcTpanus: "BriTecHeHNe
OJIHOTO MeTaJlla IPYTUM U3 PacTBOpa
coim".

14.02.2024

16.02.2024

21.02.2024




47

[IpakTuueckas padora Ne 6. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHIX
COEIUHEHUI)

28.02.2024

48

49

I'enernueckas cBsA3p MEXKY KJIacCaMu
HEOPraHUYECKUX COECIUHEHUI

I'eneTnueckas cBI3b MEXKIY KiiaccaMu
HEOPTaHNYCCKUX CO@,Z[I/IHCHI/Iﬁ

01.03.2024

06.03.2024

50

Breraucnenne koandecTBa, MacChl
BEILIECTBA 10 YPABHEHHUIO XUMHYECKON
peakiuu,

08.03.2024

51

[TepBbIe MOMBITKY KIIACCH(PUKAITUU
XHMUYECKHX dJIeMeHTOB. IloHsaTHE O
TPYIIIAxX CXOIHBIX AJIEMEHTOB.
Hemoncrpanus: "M3ydyenue oOpa3iioB
BEIIECTB METAJUIOB U HEMETAJLIIOB,
B3aMMOJICCTBUE THIPOKCHIA ITUHKA C
pacTBOpaMu KHUCJIOT U Ieaodeit"”

13.03.2024

52

[Iepnoanueckuii 3axoH u [lepnoanueckas

cHCTeMa XUMHYEeCKuX saeMeHToB Jl. H.
Menneneena.

15.03.2024

53

54

55

[Iepuoasl, rpynnel, MOATPYIIIILL.

Crpoenune atoMoB. CoCTaB aTOMHBIX
anep. M30Tonsl. DIIEKTPOHBI.

CtpoeHnue 3IeKTPOHHBIX 000JI0UeK
aTOMOB 311eMeHTOoB [lepuonnyeckoii
cuctemsl /. 1. MeHnaeneeBa.

20.03.2024

22.03.2024

03.04.2024

56

XapakTeprucTUKa XMMHUYECKOT0 dJIeMEHTa

II0 €ro NoJIoKeHuIo B [Iepnoandeckoit
cucteme /1. 1. Menaeneena.

05.04.2024

57

3nauenue [lepuoanyeckoro 3akoHa st
pa3BuTHs Hayku U npaktuku. J. 1.
MeHneneeB — y4€HbIN, IEJATOT U
rpaxAaHUH

10.04.2024

58

59

SHCKTpOOTpI/IHaTGHBHOCTB aTOMOB
XUMHUYCCKUX 3JICMCHTOB

HMonnas xumuueckas CBSI3b

12.04.2024

17.04.2024

60

KoBanenTHas MMoJIApHass XUMHUYCCKast
CBA3b

19.04.2024




KoBanenTHas HCMOJISIpPHAd XUMUUCCKas

61 CBS3b 24.04.2024

62 CreneHpb OKHUCIEHNS 96.04.2024
OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
peakuuu. Jemonctpanus: "[IpoBenenue

63 OTIBITOB, WJUTFOCTPUPYIOITUX MPUMEPHI
OKHCJINTEIHLHO-BOCCTAHOBUTEILHBIX 03.05.2024
peakuuii (ropeHue, peakiiuu pasaoKeHHUs,
coeHeHus)"

64 OKHCIIUTEIN U BOCCTAHOBUTEIIN 08.05.2024
Brraucnenne koamduecTBa BEIeCTBA,

65
MaccChl BEIIECTBA MO0 YPAaBHEHUIO PEAKIUH. 10.05.2024
KpyroBopot Bozbl B ipupo/ie.

66 3arpsi3HEHHE PUPOIHBIX BoA. OXpaHa u 15.05.2024
OYHMCTKA IPUPOTHBIX BOJI.

67 [TpomexyTounas atrectanus. Mitorosas
KOHTpPOJIbHAsI paboTa. 17.05.2024

68 O0001IeHNEe U CHCTEMATH3aLKs 3HAHHUIA.

22.05.2024




9 KUIIACC

Tema ypoka

KoJgnuecTBo
JacoB

JarTa usyyenus

Hara o
dakry

[Tepuonuueckuii 3aKoH.
[lepuoanueckas cucTeMa XMMHUYECKUX
aneMmeHToB /1. 1. Menpeneena.

3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XUMUYECKHUX JIEMEHTOB
MEPBBIX TPEX MEPHOJIOB.

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB.

04.09.2023

07.09.2023

11.09.2023

Buna xumMuueckoil cBsA3H.
JemoHncTpanus: "O3HakOMIIEHHE C
MOJIEJISIMU KPUCTALTHYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAIIIOB
1 HeMeTaJu1oB (rpaduTa U aiMasa),
CJIOKHBIX BEIIECTB (XJ0pHuaa HaTpus)"

14.09.2023

Krnaccudukanus XuMHYECKUX PEaKIIHid
10 Pa3JIMYHbIM MPU3HAKAM.

18.09.2023

OK30- 1 OHAOTCPMHUUCCKUC PCAKIINHU,
TCPMOXUMHNYCCKUC YPABHCHHUA.

ITonstue o CKOpPOCTH XHUMHYECKOH
pCaKIuu. IToHsiTHE O TOMOTEHHBIX U
I'CTCPOrCHHBIX PCAKIUAX

21.09.2023

25.09.2023

[ToHsiTHE O XUMUYECKOM PaBHOBECHH.
@DaxTOopHl, BAUSAIOLUINE HA CKOPOCTh
XUMHUYECKOHN PEAKIIUU U TIOJI0KEHUE
XUMHYECKOTO PABHOBECHS.
HemoHncTpanus: "Mccnenoanue
3aBUCHUMOCTH CKOPOCTH XUMHUYECKON
peaxkuuu oT BO3JACHCTBUS pa3IuYHbIX
¢dakropos"

OKuCINTENEHO-BOCCTAHOBUTENIbHBIE
peakiuu. JleMoHcTparus:
"[IpoBenieHuE OMBITOB
WLTIOCTPUPYIOIINX TPAMEPHI
OKHCITUTEIFHO- BOCCTAHOBHTEIHHBIX
peaknuii (ropeHue, pas3ioKeHue,
COETUHEHUS)

1

28.09.2023

02.10.2023

10

Teopus 3MEKTPOIIUTHYECKON
mucconuanyi. CUIbHBIE U CIa0bIe
ANEKTPOJIUTHI. JIeMOHCTpaIns:

1

05.10.2023




"UccnenoBanue 351€KTPOIPOBOIHOCTH
pacTBOPOB BEIIECTB, Mpoliecca
JHUCCOIUAIUN KHUCIIOT, IIECJIOYCH 1
coJjeit"

11

HonHbIe ypaBHEHUS peakLuil.
Hemonctpanust: "[IpoBeseHue onbITOB,
WUTIOCTPUPYIOLINX TPU3HAKU
MPOTEKaHMS PEaKIUi HOHHOTO OOMEHa

(O6p330BaHI/Ie ocaJlka, BBIACJICHUC Ira3a,

o0pa3zoBaHKE BOJIbI), ONIBITOB"

09.10.2023

12

XUMHUYECKUE CBOUCTBA KUCJIOT U
OCHOBAHUU B CBETE MPEICTABICHUI 00
3JIEKTPOJIUTUYECKON AUCCOLUALINT

12.10.2023

13

14

XMMHYECKUe CBOWCTBA COJIEH B CBETE
IIpeicTaBICHUM 00
AIIEKTPOIUTUIECKOMN TUCCOIIALINT

ITonstue o TuapoJIn3eC coJieit

16.10.2023

19.10.2023

15

Brprunciienus no ypaBHeHHUIO
XUMHYECKON peakiuu

23.10.2023

16

17

[TpakTrueckas padorta Ne 1. «Pemenue
AKCIIEPUMEHTAIIbHBIX 3371249

O61ua;1 XApaKTCPpUCTHKA HCMETAJLJIOB.

26.10.2023

06.11.2023

18

OOm1ast XxapaKTEpUCTHKA TaJIOTEHOB.
XHUMHUYECKUE CBOKMCTBA HA IPUMEPE
xJyiopa. JlemoHcTpanus: "OnbIThL,
oTpaxarolue pu3nuecKrue u
XMMHYECKHE CBOMCTBA raJlOr€HOB U UX
coequHeHnn"

09.11.2023

19

Xnoposogopo. ConsiHast KMUCIIOTA,
XMMHYECKHUE CBOMCTBA, MOJyYEHUE,
MIPUMEHEHUE.

13.11.2023

20

[IpakTuueckas padbora Ne 2 o teme
«CBOMCTBA COJITHOM KHCIIOTHI,
MIPOBE/ICHUE KAUECTBEHHBIX PEaKIUii
Ha XJIOpUA-UOHBI U HAOIIOeHHE
IIPU3HAKOB UX MPOTEKaHus"

16.11.2023

21

22

Brruucnenus no ypaBHeHHSIM
XUMHUYCCKUX peaKHI/Iﬁ, €CJIN OAUH U3
peareHTOB J1aH B H30BITKE

OO1m1ast XxapaKTepUCTHKA IIEMEHTOB
VIA-rpynmesl. JleMoHcTpanus:

20.11.2023

23.11.2023




23

24

"O3HakoMIIeHHE ¢ 00pa3liaMu cepbl U
e€ coeMHEeHUAMHU"

AnoTpomnHbIe MOAU(UKAITUN CEPBHI.
Haxoxnenue cepbl 1 €€ COeTMHEHUH B
npupoje. XuMHUYECKHE CBOUCTBA CEPhI

CepoBojopoi, ctpoenue, pu3nueckue
U XMMHYECKHE CBOMCTBA

27.11.2023

30.11.2023

25

Oxcunpl cepbl. CepHas KMCIIOTA,
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA,
NpuMeHeHue. JleMoHcTparus:
"Habmronenue mpoiecca 00yriInBaHus
caxapa ToJ eiicTBrueM
KOHIICHTPUPOBAHHOW CEPHON KUCIIOTHI,
W3YyYCHHE XMMUYCCKUX CBOHCTB
pa30aBIECHHON CEPHOI KHCIIOTHI,
MPOBE/ICHNE KAaUeCTBEHHOH peaKIiy Ha
cynb(ar-uoH 1 HAOIIOJeHNE TIPU3HAKA
e€ nporexkaHus"

04.12.2023

26

XHUMHUYECKUE PEAKIUH, JIEKALUE B
OCHOBE IPOMBIIIUIEHHOT'0 crioco0a
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpelibl COETUHEHUSIMHU
cepbl

07.12.2023

27

28

Brraucnenme MaccoBOM 10N BEIXOJa
MIPOJYKTa peaKuu

OO1m1ast XxapaKTepUCTHKA SJIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHEeHHE B
npupoje, Gu3nuecKue U XUMUYeCKUe
cBOMCTBA. JleMOHCTpanus:
"O3HakomiieHuE ¢ (PU3NIECKUMHU
CBOMCTBAaMH a30Ta U €ro
COeTMHEHUSIMU"

11.12.2023

14.12.2023

29

AMMuak, ero puznueckue u
XMMHUYECKHE CBOICTBA, MTOJIyYeHUE U
NpuUMeHeHue. JJeMoHcTparus:
"[IpoBeeHNE KAUECTBEHHON PEAKIINH
Ha MOHBI AMMOHUS U U3yUYECHUS
IIPU3HAKOB UX MPOTEKaHus"

18.12.2023

30

[IpakTuueckas pabora Ne 3 o Teme
«Ilomyuenue, cobupanue, pacrio3HaHUE
aMMHaKa, U3y4€HHE €ro CBOWCTBY

21.12.2023




31

A3oTHas kuciora, e€¢ Gpusndeckue u
XHUMHUYECKHUE CBOMCTBA.

Hemonctpanus: "B3zaumoseiictue
KOHIICHTPUPOBAHHOMW a30THOW KHCIJIOTHI
¢ MeIpr"

1 25.12.2023

32

Hcnons3oBannre HUTPATOB U COJIEH
aMMOHHMS B KAUYECTBE MUHEPAJIbHbBIX
ynoOpeHui. XuMHYeCcKoe 3arps3HeHHe
OKpY’Karolllel Cpe/ibl COEAMHEHUSIMU
azora

1 28.12.2023

33

34

35

dochop. Oxeun docdopa (V) u
dbocdopHas kucnora, pusudeckue u
XUMHYECKHE CBOICTBA, MOJIYyICHHUE.
Hemouctpanus: "[IpoBenenue
Ka4yeCTBCHHBIX peakiuii Ha pocdar-
WOH U U3Y4YE€HHE MPU3HAKOB UX
npoTeKkaHus"

Hcnonb3oBanue GochaToB B KauecTBe
MUHEPATBHBIX YI0OPEHUIA.
3arpsi3HEeHUE IPUPOAHOU CPEbI
dbocdaramu. JlemoHCTpanus:
"O3HakoMJIeHHE ¢ 00pa3iiaMH a30THBIX
1 pochopHBIX ynoopeHuii"

VYriepon, pacnpocTpaHeHUE B
npupojae, GU3nIecKrue U XUMUIECKUe
CBOICTBA.

1 11.01.2024

1 15.01.2024

1 18.01.2024

36

Oxkcuapl yriaeposa, ux GU3nYecKue u
XUMHYECKHE CBOMCTBA.
DKOJOTHYeCKHe MPOOIeMbl, CBSI3aHHBIC
¢ okcuyiom yriepona (1V)

1 22.01.2024

37

38

VYroapHasa KUCIOTa U €€ COJIH.

[TpakTuyeckas padora Ne 4 o Teme
"TTonyuenue, cobupanue, pacro3HaHue
U U3y4EeHUE CBOMCTB YIJIEKUCIIOrO rasa.
KauecTBenHas peakuus Ha kapOoHaT-
MOH U U3Y4YE€HUE TPU3HAKOB
MIPOTEKAHUS PEaKIUK"

1 25.01.2024

1 29.01.2024

39

40

HepBOHaqaﬂbHHe MIOHSATHS 00
OpPraHn4Y€CKuUX BEIIECTBAX KaK O
COCAMHCHUAX YIJIepo/Jaa.

[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX
BCIICCTBAX: XKUPaAX, 6CJ'IK3.X, YrjieBogax

1 01.02.2024

1 05.02.2024




— 1 UX POJIM B KU3HU YEJIOBEKA.
MarepuanbHO€E €IUHCTBO
OpPraHUYECKUX U HEOPTraHUUECKUX
COCTUHEHUM.

41

KpemHuii u ero coequHeHus.
JemoHcTpauus: "O3HaKOMJIEHHE C
oOpa3iamu MpOAYKIIUU CHIIMKATHOM
IIPOMBIIITIEHHOCTH "

08.02.2024

42

43

[TpakTrueckas padota No5. Perenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME
"Baxkneiiire HeMeTaIJIbl U UX
coeIMHEeHUS "

OO6m1ast xapaKTepruCTHKa XUMHYECKHIX
9JIEMEHTOB — METAJIJIOB.
Merannuueckas CBI3b U
MeTaJUIMYecKasi KpucTauimuecKas
pemérka. Pu3n4YecKue CBOMCTBA
METAJUIOB. [leMOoHCcTpanus:
"HaGroienre u onucaHue mpoieccoB
OKpallMBaHU MJIAMEHU HOHAMU
HATpUsl, KaJus U Kajablus"

12.02.2024

15.02.2024

44

XHAMHYECKUE CBOMCTBA METAJLIOB.
DNEKTPOXUMHUECKUN Psiji HAPSLKEHUN
METaJIJIOB

19.02.2024

45

46

OO6mme crmocoOb! MOTyYeHUs
MeTauioB. CrutaBel. BeraucneHus mo
YpaBHEHHSIM XMMHYECKUX PEaKIni,
€CITH OJIMH U3 PEareHTOB COJIEPIKUT
npumMecH. JleMoHCTpanus:
"O3HakoMJIeHHE ¢ 0Opa3LamMu
METAJUIOB M CIUIaBOB, X (PU3HUECKUMHU
cBoiictBamMu”

[TonsiTHE O KOPPO3UH METAILIOB.
HemoHcTpanus: "U3yuenus
pE3yJIbTaTOB KOPPO3UH METAJLIIOB"

22.02.2024

26.02.2024

47

48

49

[I{emouHbIe METAJIIIBI.

Okcuabl ¥ THAPOKCUIBI HATPUS U
kanus. JleMoHcTpanus:
"BzaumMopencTBue HaTpus, Kalablus U
MX OKCHIIOB C BOJOH"

IIlenoyno3eMenbpHbIE METAIBI MarHUM
U KaJILIIUH.

29.02.2024

04.03.2024

07.03.2024




50

Bakueiinme coefuHESHNUS KLU

11.03.2024

51

Brrancnenus no YpaBHCHHUIO
XHUMHYECKOH p€akuuu

14.03.2024

52

JKEcTkoCTh BOABI U CIOCOOBI €8
yCTpaHEHUs

18.03.2024

53

54

[TpakTuyeckas padora Ne 6 o Teme
"YK&cTKoCTh BOJIBI M METOJIBI €€
ycTpaHeHUs"

AJTIOMUHUHA,

21.03.2024

04.04.2024

55

AMpoTepHBIE CBOIICTBA OKCHJIA U
ruapokcuaa. Jlemoucrpanus:
"UccnenoBanne aM()OTEPHBIX CBOKCTB
TUAPOKCHUIA ATIOMUHUS U THAPOKCUAA
uHKa"

08.04.2024

56

Kenezo. lemoncrpanus: "[Ipouecc
rOpeHHusl Jkeses3a B Kuciopose"

11.04.2024

57

58

Oxcuipl, TUIPOKCHUIBI U COJIHU JKeJie3a
(1) u xenesa (11).

Breraucnenus 1o YpaBHCHUIO
XHUMHYECKOH pe€aKnuun

15.04.2024

59

[IpaxTuueckas padora Ne 7. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4d 110 TCME
«Baxkueiimme MeTamsl 1 UX
COETMHEHUS)

22.04.2024

60

Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEaKIUi, €CIIM OJUH U3
peareHToB JIaH B U30BITKE WU
COJIEPKUT NpHUMecH. Brruncnenus
MacCOBOM J0JIM BbIXOJa MPOIYKTa
peakuuu

25.04.2024

61

62

63

64

O000I1IIEHNE U CUCTEMATHU3AIINS 3HAHUH

BemectBa u marepuansl B
TIOBCEHEBHOM KM3HH YEJIOBEKA.
Hemonctpanus: "N3yuenne o6pas3on
MaTepuaioB (CTEKJIO, CTUIABBI
METaJUIOB, OJIMMEPHBIC MaTepHabl)"
be3onacHoe UCIOIB30BaHKE BEIICCTB U
XUMHUYECKUX peakuuii B ObITy. [lepBas
MTOMOIIIb MPY XUMUYECKUX 0KOTaX U
OTpaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HCHUC

29.04.2024

02.05.2024

06.05.2024

09.05.2024




OKpY>KaroILEH Cpeibl.
65 Ponb xumMuu B periieHuH 1 13.05.2024
IKOJIOTHYECKUX MPOOIeM
66 O0001enne 1 cCUCTEMATH3AM SHAHUH 1 16.05.2024
67 [TpoMexxyTodHast aTTeCTAIIHS. 1 90.05.2024
HToroBast KOHTpOJIbHAsE paboTa
68 O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUi 1 23.05.2024
OBHLIEE KOJIMYECTBO YACOB I10 68
[TPOTPAMME

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA
* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narenbctBo «lIpocBemenne»

* Xumus, 9 knacc/ 'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METO/JIUYECKHUE MATEPHUAJIbBI JIJIS1I YUYUTEJIS

8 KJIIACC

Xumus. 8 knacce/T"abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axknuonepnoe odiectBo «M3narenscTBo«lIpocBemienuey; [loypounsie
pa3pabOTKU MO XUMHH. 8 KII.

Hacronbnas kuura yuutens. Xumus 8 ki. O.C. IN'abpuensu «/Ipoda» 2017.
Xumus quis npenoaasatens O.C.

["abpuensa AKAJJEMA 2006

PaGouas terpaas. Xumus. 8kit. O.C. ['abpuensn «/Ipoda» 2021
OHIMKIIONEAUYECKUII cioBaphb oHOro xuMmuka B.A. Kpurcman, B.B. Crannos
«ITenarorukay» 1982 Jlunaktuueckue KapTouku-3aaanus no xumuu. 8 ki. H.C.
ITaBnoBa Dx3amen 2018

COopHuUK 33724 U ynpakHeHuit mo xumuu. 7-10 k1. 2018

Xumust. 8 ki1.: KoHTpobHBIE U TPpOBEpOUYHBIe padboThl K yueOHuKy O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuenss, I1. H. bepeskun, A. A. YiakoBa
u ap. - M.: Ipoda, 2007.

["abpuensn O. C., Bockob6oiinukona H. I1., SmrykoBa A. B. HactonbpHas kaura
yunTtenst. Xumus. 8 ki1.: Meroauueckoe nocodue. - M.: Ipoda, 2011.
["a6puensn O. C., Amykosa A. B. Pabouas terpanp. 8 k1. K yueonuky O. C.




INabpuensna «Xumus. 8.» - M.: JIpoda, 2008

[Mabpuensn, O. C. Meroguueckoe nocoodue k yueonuky O. C. ['abpuensna
«Xumusy. 8 kimace / O. C. 'abpuensia. — M. : lIpoda, 2018. — 109.
https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-
gabrielyan/

["abpuensn, O. C. Meroaudeckoe rnmocooue Xumus 8-9 kiacc
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-
posobiel461/

["abpuensn O. C.. SAmykoBa A. B. Terpans Ay 1a60paTOpHBIX OMBITOB U
npaktudeckux padot. 9 ki. K yue6nuky O. C. ['abpuensina «Xumus. 8 kiacey.
M.: lpoda, 2008.

9 KIIACC

Xumust. 9 xknace/I"abpuensa O.C., Octpoymos U.I'., Cnaakos C.A.,
AxkmmonepHoe obuiectBo «M3marensctBo ["adpuensn, O. C. Meroguueckoe
nocooue Xumus 8-9 kiacc
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-
posobiel461/

["abpuensn, O. C. Meroauueckoe nocodue k yueonuky O. C. 'aGpuensna
«Xumust». 9 kimace / O. C. I'abpuensa. — M. : JIpoda, 2018. — 108.
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-
gabrielyan/ T'abpuensn, O. C. JlonmonHuTeIbHAS TJ1aBa K yUeOHUKY «XUMUS 9
KJIACC»

https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-
gabrielyana-khimiya-9-klass/ Xumus. 9 kin.: KonTposibHBIC ¥ IPOBEPOYHEIC
pabotel k yueOHuky O. C. I'abpuensna «Xumus. 9» / O. C. I'abpuensn, I1. H.
bepeskun, A. A. Ymakosa u nip. - M.: Ipoda, 2010.

[Nabpuensn O. C., Smykopa A. B. Pabouas terpanp. 9 xi. K yueonuky O. C.
INabpuensna «Xumus. 9. —M.: [poda, 2008.

COopHuUK 337124 1 ynpakHeHui mo xumun. 7-10 k1. 2018

["abpuensn O. C.. SAmykoBa A. B. Terpans ayis 1abopaTOpHBIX OMBITOB U
npaktudeckux padot. 9 ki. K yue6nuky O. C. ['abpuensna «Xumus. 9 kinacey.

M.: Hpoda, 2008.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
MHTEPHET

8 KJIIACC

https://resh.edu.ru/

https://videouroki.net

http://school-collection.edu.ru/
https://mosmetod.ru/sh404sef-custom-content/materialy-dlya-organizatsii-



distantsionnogo-obucheniya.html chem-oge.sdamgia.ru

yaklass.ru

http://www.mon.gov.ru MuHuCTEpCTBO 00pa30BaHMsI U HAYKH
http://www.fipi.ru I[Topran ®UIN — denepanbHbIit HHCTUTYT
MeIarOrMYSCKUX U3MEPEHUH

http://www.ege.edu.ru ITopran EI'D (uadopmanmonnoit noaaepxku EI'D)
http://www.probaege.edu.ru ITopran Enunblii s5x3ameH
http://edu.ru/index.php ®enepanpublii mopTan «Poccuiickoe 00pa3oBaHUEe
http://www.infomarker.ru/top8.ntml RUSTEST.RU - dbeaepanbHblii HICHTP
TECTUPOBAHUSI.

http://www.pedsovet.org Beepoccuiickuii MaTeprer-Ilenacoser.
http://ru.wikipedia.org/ - cBo0O HAS YHITUKIONEINS;
http://him.1september.ru/ snexTponnas Bepcus ra3eTbl « XUMH»;

noptan (Meroauueckue pazpabOTKH Il YPOKOB XUMHUH, PE3EHTALNN);
http://www.uroki.net — pa3zpaboTku ypokoB, clieHapuu, KOHCIICKTHI,
MOYpOYHOE TUTaHupoBaHue; http://Www.it-n.ru — ceTh TBOPUYECKHUX YUUTEIICH;
http://festival.1september.ru/ - ypoku u npe3enrarmu;

http://infourok.org/ — pa3paboTku ypokoB, Ipe3eHTAIHH.
http://kontren.narod.ru - uadopMamoHHO-00pa30BaTEIbHbIN CANT IS TEX,
KTO M3Yy4aeT XUMHIO, KTO €€ MPEIOIaeT, il BCEX KTO HHTEPECYETCS] XUMHEH.
9 KJIACC

https://resh.edu.ru/

https://videouroki.net

http://school-collection.edu.ru/
https://mosmetod.ru/sh404sef-custom-content/materialy-dlya-organizatsii-
distantsionnogo-obucheniya.html chem-oge.sdamgia.ru

yaklass.ru

http://www.mon.gov.ru MuHUCTEpCTBO 00pa30BaHMsI U HAYKU
http://www.fipi.ru ITopran ®UIN — denepanbHbIit HHCTUTYT
IIE€IarOrMYECKUX U3MEPEHUIN

http://www.ege.edu.ru ITopran EI'D (uadopmarmontoi noaaepxku EI'D)
http://www.probaege.edu.ru I[Topran Enunbiii sx3ameH

http://edu.ru/index.php ®enepanpublii mopTan «Poccuiickoe 00pa3oBaHUE)
http://www.infomarker.ru/top8.html RUSTEST.RU - denepanbubiii ieHTp
TECTUPOBAHUS.

http://www.pedsovet.org Beepoccuiickuiit UaTepuet-Ileacoser.
http://ru.wikipedia.org/ - cBoOOaHAS SHIIUKIIOIC TS,
http://him.1september.ru/ snextponnas Bepcus ra3eTbl « XUMHSD»;

noptain (MeToauueckue pa3paboTKu i YPOKOB XUMHUH, TPE3CHTAIINH);
http://www.uroki.net — pa3paboTku ypoKoB, ClieHapHUH, KOHCIICKTHI,
MOYpOYHOE ITaHupoBaHue; http://WwWw.it-n.ru — ceTh TBOPYECKUX YUUTETICH;



http://festival.1september.ru/ - ypoku u npe3zenranmu;

http://infourok.org/ — pa3zpaboTku ypokoB, Ipe3cHTAIIHH.
http://kontren.narod.ru - maGOpMaIIIOHHO-00pa30BATEIBHBIN CANUT IS TEX,
KTO U3y4aeT XUMHIO, KTO €€ MPENoJIaeT, Ui BCEX KTO HHTEPECYESTCs XUMHCH.



