MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

MunuctepcTBo oOpasoBanusi Upkyrckoii 00/1acTu

MKY «Komurert no odpazopanuio Axmunucrpauuu MO «3anapuHcknii paiion»

MBOY 3anapunckas COIIINel

MopnwncaHo undposoi
noanucbio:
MYHULIMNANBHOE
BIOJMETHOE
OBLLEOBPA30OBATEJIbHO
E YYPEXXOEHUE
3ANAPVHCKAA CPEOHAA
OBLLEOBPA3OBATE/IbHA
A LUKONANe 1

[ara: 2024.08.16 10:26:38
+08'00'

PABOYASA ITPOT'PAMMA

o Xxumuu 1J4 8-9 kiaccos

. 3anapu 2024



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBEe (QenepaibHOl paboueil mporpammbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4yeHusi, BOCIUTAHUS M PA3BUTHS OOYYAIOMIMXCS CpPEACTBAMH Y4eOHOTO
peaMeTa, YCTaHaBIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU coaepKaHusl, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIY)KUT OCHOBOM Juisi (OpPMHUPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHs TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpoBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111eH U (PyHKITMOHAIILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B MTPOPECCUOHATILHOMN JCSITEIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaroImunXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K ECTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIM  ABISETCS  NeJarorudyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHAYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMHUYECKHUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIui, B (GOPMUPOBAHUH U PA3BUTUHU MMO3HABATEILHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYCHHE MPUOOPENTH TaKUE LI, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUSI HA CHCTEMAaTHYECKOE MPUOOIIECHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOM NEATENLHOCTH, IMO3HAHUS M CAaMOIIO3HAHMUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXaIOLEro MHUpA, MCHOJIb3Yd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTH XUMHUYECKHMX 3HAaHUM JJi1 BBIPAOOTKH 3KOJIOTHYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMS OOILEYEIOBEUYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OO1iee YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 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 Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax Mo3HaHMS B XUMHUU. UMCThIE BEUIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢Gopmyrna. BajaeHTHOCTP aTOMOB XHUMHUYECKHX DJICMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
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 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadusi, MpoBeeHNE OYUCTKU TTOBAPEHHOU
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIIS KACTOPOa.

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

Bopopon — nsnemeHT um mpocrtoe BemectBo. Haxoxaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBAa BOJbl. Boma Kkak pactBoputellb. PacTBOpEI.
HaceplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPBLI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHHne NpUPOIHBIX BoJA. OXpaHa U OYMCTKA NPUPOJHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcugoB. ®duznueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHmid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEEICHUE COIECPKaHUs KHUCIOPOJa B BO3AyXE, MOJIYYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHUE, pACIO3HABAHUE W HW3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOU
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METajla JPYTUM M3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBbie TOTMBITKM KIACCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMUYECKHUX 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. M3otonsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUSI paJuyca aTOMOB XHUMHYECKHUX 3SJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckas cBa3b. KoBajneHTHass (ToJisipHass M HEMOJISIpHAsl)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

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 pa3aoKeHUs, COCAMHEHNUS).



Mescnpeomemmunle cea3u

Peanuzammsi MEXNpeaMETHBIX CBSI3€M MPU HM3yYEeHWW XWMHH B § Kiacce
OCYIIECTBJISETCS 4Yepe3 HWCIOJIb30BaHWE KaK OOIMMUX ECTECTBEHHO--HAYYHBIX
MOHATUH, TaK W TOHITHH, SIBISIONIUXCS CUCTEMHBIMH JIJIST OTJACIBHBIX MPEAMETOB
CCTECTBEHHO--HAYYHOTO ITHKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATHS: HAYYHbIN (aKT, TUIIOTE3a, TeOpus,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMepPUOIUIHOCTh, HAOIIOIEHHE,
HKCIIEPUMEHT, MOJICITUPOBAHHUE, H3MEPCHHUE, MOJICTb, SIBIICHHC.

®dusrka: MaTepus, aToM, D3JCKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHU],
W30TOIBI, PAJMOAKTHBHOCTH, MOJICKYJa, SJICKTPUYSCKHHA 3apsj, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, ra3, (U3MYECCKUE BEIMYWHBI, SIUHUIIBI
W3MEpPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/161, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadms: armocdepa, rtuapochepa, MHUHEpaIbl, TOPHBIC IOPOJIHI,
MIOJIC3HBIC UCKOITaeMbIe, TOTUIUBO, BOJAHBIC PECYPCHI.

9 KJIACC

BeiecTBo U XuMH4YecKasi peakuus

Ilepuonnyeckuit 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIIEMEHTOB IMIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusd M HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM JJIeMEHTOB B Ilepumonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBAa: BHJBI XUMHUYECKOW CBS3U. THIIBI KPHUCTAJUIMYECKUX
PEWETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNUYECKUX BELIECTB.

Knaccudukanmsa XuMUYECKUX peakluii MO pa3IuyHbIM NpU3HAKaM (110 YUCITY
¥ COCTaBy YYAacCTBYIOLIMX B pEAKIMHM BEHIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTHE O CKOPOCTH XUMHUYECKOM peakuuu. lloHsTne 00 0oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHe O TOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HAa CKOPOCTb XMMHYECKONW PEaKLUU U IIOJOKEHUE XUMHUYECKOIO
paBHOBECHS.



OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIGKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  pEaKIuu. CocraBiieHe  ypaBHEHMIl
OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUA C  HCIOJIB30BAHUEM  METOJa
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONTUTUIECKON TUCCOUUALIMHU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBa3u. Crenenp aqucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIMi HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HWOHHBIE YpaBHEHUs peakuui. CBOICTBA KHUCIOT,
OCHOBaHMM U coJell B CBeTE€ TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKinu
OT BO3JIECUCTBHS Pa3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEMIECTB, MpOLECCa OUCCOLMALMU KHUCIOT, IIEIOYEed M  COJIEH
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUN
(ropeHue, peakiuu paslIoKEeHHs, COCTUHEHUs), pACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IOMONIbIO KAYECTBEHHBIX pEAaKIUMid Ha HOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 33]1a4.

HemeTaibl U MX coeIMHEHU S

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHue M (PU3NUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTallaMH, WIeo4amMu). XJIIOPOBOAOPOI.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJYyYEHHE, NMPUMEHEHHE. [lelicTBue
XJIOpa ¥ XJOPOBOJOPOAA HA OpPraHM3M YeJIOBEKa. BaXHEWIHMe XJIOpUIbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMHUYeCcKue CBOMCTBA. OKCHUIBI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kucinota, (Quanueckue U XUMUYECKHE CBOHCTBa (oOmume Kak
NpEeACTaBUTENS Kjacca KHCIOT W chneuuduyeckue). XUMUYECKHE pPEaKIuHu,



JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoil kKUCIOThL. COJIM CEpHOI KHCIIOThI, KAUECTBEHHAs! PEaKLMsl Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHS. A30T, paclpOCTPAHEHHE B MPUPOJE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJyuyeHue U nmpumeHenue. Coam aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOody4yeHHe, (QU3NYECKUe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpeACTaBUTENS Kiacca KHUCIOT U CHenu(puIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEPAJIbHBIX
ynoopeHuil. XMMHUUECKOe 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kuciaora, pU3NISCKUE U XUMUICCKUE CBONCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YOOPEHUI.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUsS.  YIJIEpoA,  aJUIOTPOIHBIE
MOAM(DUKALIMKA, PACHPOCTPAHEHHUE B MNpPUPOAE, (U3UUYECKUE U XHUMHYECKHE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B npupoje. OKCUbl yriiepoaa, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBSA3aHHBIE C OKCHUIOM
yriaepoaa (IV), rumoresza riao0anbHOrO TOTEIJIEHUS KIMMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
noJiydieHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIINIEHHOCTH M CEITHCKOM
XO3SMCTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIITUICHHOCTH.
[ToHsiTHE 0 OMOJIOrMYECKN BaXKHBIX BEILIECTBAX: KUpax, Oeskax, yrieBojax — U ux
poiii B OKM3HM UeJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuuii, ero ¢usmueckne u XUMHUYECKHE CBOMCTBA, MOJy4YeHHE U
npuMmeHnenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeacraBieHus 00
okcunie kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B



OBITY, B IPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEPaMHUKA,
CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobaembr 6€30macHOr0 MCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MIPOBEICHUE KAYECTBCHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTPpAKAIOINE (PU3NUYECKHE W XUMHUYECKHE CBOMCTBA
raJIOTEHOB M UX COEJUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TajJOre€HUIIOB), O3HAKOMJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BHJICOMATEPHUAIIOB), HAOJIIOJEHUE TMpoliecca OOyIJIMBaHUS caxapa Ioj JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBlIeHHON CEpHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdar-
WOH M HaOJIOJIeHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3HMUECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIUHEHHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOchHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydeHne NpU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCII0JIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4eHue Mojielen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJICOPOIIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4EHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUMKATHOM MPOMBIIIJICHHOCTH, PEIICHHE HSKCIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJuibl 1 MIX COeIMHEHU S

OO01ast XxapakTepUCTHUKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux TnonoxeHus B llepmogmyeckor cucremMe xumudeckux daeMmeHTtoB . W.
MenpeneeBa u crpoeHusi arToMoB. CTpoeHne MeTauioB. MeTtamnmyeckas CBs3b U
METAJJIMYECKass ~ KpPUCTA/UIMUECKass  pPElIETKAa.  DJIEKTPOXUMUYECKUU  pAll
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CrocoObl ToNy4eHus: MeTawioB. [loHsTHE O KOppO3MM METaNIOB, OCHOBHbIE
criocoObl 3aluThl UX OT Koppo3uu. CriaBbl (CTallb, YyTYH, JIOPATIOMUHUH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUIbsl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, cTpoeHHE aroma, HaxoxJacHUE B mnpuponec. Duszmueckue 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
CBOMCTBaAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3HH  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIOB), TMPHU3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo 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 OTPABJICHUSX.

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).



Mesicnpeomemmuuwle céa3u

Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KakK OOIIMX eCTECTBEHHO-HAYUHBIX
MOHSTHN, TaK U TIOHSATHUH, SIBISFOIIUXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBCHHO--HAyYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIC MOHATHS: HAY4HBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, NEepUOAUIHOCTb, HAOIIOCHUE,
OKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEPEHHUE, MOJIEb, SIBICHHUE, MapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: Martepus, aToM, OJCKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKIH]I,
U30TOIbI, PAJHMOAKTUBHOCTh, MOJEKYJa, JJIEKTPUUYECKUI 3apsiji, MPOBOIHHKH,
MOJyIPOBOJIHUKU, AUDICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTANINYECKast
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: ¢orocunres, npixanwe, OuMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOJAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWIO, MOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOTO BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH TMpU
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 TIOCTYIIKA CBOMX TOBAPHUILECH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKU U COCTABIISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUYECKUMH CpeACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

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

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJUMOCTH  COOJNIIO/IEHUST TpaBui OE30MacHOCTH TMpH  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
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 MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJIydaeMble NMPU U3yYEHUU XUMHH, AJIs
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpPOoIecC, SKCIEPUMEHT U APYToe.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 00ECTeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKAIMKA XUMUYCCKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (NMPEIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PEIIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHBOPEUMS B U3YyUAEMbIX MPOIIECCAX U ABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

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

PUOOPETEHUE OIBITa 110 IUIAHUPOBAHUIO, OpPraHU3aIllMd W IIPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTITaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KpPUTHUECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEW NPHUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pPE3yJbTaTbl  IMO3HABATEIBHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOrO COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEACIICHHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BIOMpaTh Harbosee 3 eKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTax — BEIIECTBAX M PEaKIUsX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepasbHON pabodeil mporpaMMon,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO M MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHUE, COJb, DJIEKTPOOTPHUILIATEIIBHOCTh, CTENEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJEKTPOHHBIM CJIOW aToma, aToOMHas OpOUTallb, PAaAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ATU TOHSTHS MPU OMKUCAHUH BEUIECTB U UX MPEBPAILICHUIA;

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

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHCIEHUS  DJEMEHTOB B  OWMHApHBIX  COCJIUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKONM 3aBUCHMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMMUYECKHUX DJIEMEHTOB: pa3juyaTh IIOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, IO TETUIOBOMY (D EKTY);

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

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBSI3€H — ISl U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUil, eCTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUMSAMH 110 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIOYCH U KUCIOT C MIOMOIIBIO 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
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DICKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

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

ONPENIENATh BaJIGHTHOCTh U CTENEHb OKUCJICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMU, THUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuynyo Gopmy llepuoanmdeckoil CUCTEMBbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsl sjpa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE 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 CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX U CJIOXKHBIX BEIIECTB, MOATBEPXKIasl OIMKMCaHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

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



oOMeHa, ypaBHEHUS pEaKluid, MOATBEPKIAIOMNX CYIIECTBOBAHKE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHWS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIIMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TMONYYCHUI0O W COOMpPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3€H — NJIsi WM3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3ieioB JuaekTpoHHbIe (UU(poBbHIE)
KoHTpoJibHbIe IIpakTHYeckue
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
bubmuoreka [JOK
Xumusa — BakHast 00J1acThb https://m.edsoo.ru/
€CTECTBO3HAHUS U http://school-collection.edu.ru/
1.1 . 5 2 .
MPaKTUYECKOU http://college.ru/himiya/
JNESITEIILHOCTH YeJIOBEKA http://www.chemnet.ru/
http://experiment.edu.ru/
bubmuoreka [JOK
https://m.edsoo.ru/
BemiecTBa 1 XUMH4YeCKHE http://school-collection.edu.ru/
1.2 15 1 .
peakuuun http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
bu6nmoreka [JOK
https://m.edsoo.ru/
Boznyx. Kucnopog. http://school-collection.edu.ru/
2.1 6 1 .
IToustre 06 okcumax http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
2.2 Bogopona.Ilonstue o 8 1 bubnuorexa [JOK



http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/

KHCJIIOTaxX U COJIAX

Bopna. PactBopsl. [lonsitue

https://m.edsoo.ru/
http://school-collection.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/

http://experiment.edu.ru/

bu6mmoreka [JOK
https://m.edsoo.ru/
http://school-collection.edu.ru/

23 00 OCHOBAHHUIX > 1 http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
bubmuoreka [JOK
https://m.edsoo.ru/

OCHOBHBIC KJIACCHI .
http://school-collection.edu.ru/

2.4 HeopraHqu:cxHx 11 1 hitp://college.ru/himiya/

COCUMHCHIH http://www.chemnet.ru/
http://experiment.edu.ru/
Hroro no paszneny 30

Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsi3zb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PC€aKIuu

[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucrema

3.1 XAMHUYECKHUX dJIeMEHTOB /I, 7
N. Menaene-eBa. CtpoeHue
aToma

XUMHYECKASA CBI3b.
3.2 OKHUCIIUTENBLHO- 8 1

BOCCTAaHOBHUTCIIbHBIC

bu6nmoreka [JOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/

http://www.chemnet.ru/

http://experiment.edu.ru/

bu6mmoreka [{OK
https://m.edsoo.ru/
http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/

peakiuu

http://college.ru/himiya/

http://www.chemnet.ru/

http://experiment.edu.ru/

Wroro no pazueny 15
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/

9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Pa3zgea 1. BenecTBO M XUMHYeECKHE peaKIun

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

11 [loBTOpEeHue u yrioyOnenue 3HaHUN
' OCHOBHBIX Pa3ZeiIoB Kypca 8 kiacca

bubnunoreka LIOK
https://m.edsoo.ru/
http://school-
collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

http://experiment.edu.ru/

19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHX
' peaxiuit

bubnunoreka LIOK
https://m.edsoo.ru/
http://school-
collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

http://experiment.edu.ru/

13 DIEKTPOIUTHYECKAS TUCCOIIHALIHS.
' XUMHUYECKHE PEaKInU B PaCTBOPax

Hroro no pazaeny

17

bubmmoteka IIOK
https://m.edsoo.ru/
http://school-
collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

http://experiment.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/

Pazgea 2.

HeMeTanabl 1 UX cOeTUHEHUS

2.1

2.2

2.3

2.4

OO01mas XxapakTepUCTHKA XUMUIECKUX
aneMeHToB VIIA-rpynmsl. ["anorenst

OO01mas xapakTepUCTHKA XUMUYECKUX
anemeHToB VIA-rpynmsl. Cepa u eé
COCITUHEHUS

OO11ast XapaKTepUCTHKA XUMHYECKUX
aneMeHTOB VA-rpynmsl. A30T, pochop u ux
COEZIMHEHUs

OO11ast XapaKTepUCTHKA XUMHYECKUX
anemMeHToB |VA-rpynnsl. Yriepoa u
KPEeMHHUHN U UX COCTUHEHUS

bub6nmoreka [IOK
https://m.edsoo.ru/
http://school-
collection.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/

http://experiment.edu.ru/

bubmuoreka [IOK
https://m.edsoo.ru/
http://school-
collection.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/
http://experiment.edu.ru/
bubmuoreka [IOK
https://m.edsoo.ru/
http://school-
collection.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/
http://experiment.edu.ru/
bubnmnorexa LIOK
https://m.edsoo.ru/
http://school-
collection.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/

http://experiment.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/

Uroro mo pazueny 25

Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
bubnunoreka LIOK
https://m.edsoo.ru/
http://school-

3.1 OO01e CBOMCTBA METAJLIOB 4 collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
bubnunoreka LIOK
https://m.edsoo.ru/
http://school-

3.2 Baxkneiime Metamisl 1 UX COSIUHEHUSI 16 collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/

Hroro mo pazueny 20

Pa3nen 4. Xumus n okpy:kawmasi cpeaa
bubmmoteka IIOK
https://m.edsoo.ru/
http://school-

41 BemectBa 1 MaTepransl B )KM3HU YEJIOBEKA 3 .
collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

Hroro no pazgeny 3
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoJsnyecTBO 4acoB
Ne MpakTuuec DJeKTPOHHBbIE HU(POBBLIE
Tema ypoka KoHnTpoJubHbie P P op
n/n Bceero KHe o0pa3oBaTejibHbIE PeCypPChI
padoThI
padoTshI
bubnnoreka IIOK
ITpeamer xumun. Poiib XUMUH B KU3HH https://m.eds00.ruf
1 peAl T ) 1 http://school-collection.edu.ru/
yejoBeka. Tena u BemecTa hitp://college.ru/himiva/
http://www.chemnet.ru/
bubmuorexa [JOK
https://m.edsoo.ru/

2 IIonsTre 0 MeTOaX MO3HAHUS B XMMHHU 1 http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
bu6nuoreka [IOK

[IpakTuueckas pabora Ne 1 «IIpaBuia paboTsl https://m.edsoo.ru/
3 B JIa0OpaTOpUU U MPUEMBI OOpALIIEHUS C 1 1 http://school-collection.edu.ru/
1a0opaTOpHBIM 000PYIOBAHUEM http://college.ru/himiya/
http://www.chemnet.ru/
bubnuoreka [IOK
Yuctele BemecTBa U cMecu. Croco0sl ttps://m.edsoo.ri
4 H . ' 1 http://school-collection.edu.ru/
PasIICIICHIL eMecent http://college.ru/himiya/
http://www.chemnet.ru/
5 [TpakTiueckas pabora Ne 2 «Paznenenue 1 1 bubmmoreka [JOK
cMecel (Ha puMepe OYMCTKU TTOBAPEHHOMN https://m.edsoo.ru/



http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

COJIN)»

ATOMEI U MOJICKYJIbI

http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

bu6nmoreka [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

XUMUYECKHUE TIEMEHTHI. 3HAKU (CUMBOJIBI)
XUMHUYECKHX 3JIEMEHTOB

bu6mmoreka [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/

http://www.chemnet.ru/

[IpocTsle 1 ClOKHBIE BEIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/

http://www.chemnet.ru/

10

11

ATOMHO-MOJIEKYJISIPHOE YUCHUE

3aKOH MOCTOSHCTBA COCTaBa BEIECTB.
Xumunueckas popmyina. BaneHTHOCTh aTOMOB
XUMHYECKHX AJIEMEHTOB

OTtHOCHUTENbHAs aTOMHAs Macca.
OTtHOCHUTEILHAS MOJICKYJISIpHAad Macca

bu6mmoreka [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/

bubnuoreka [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/

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



http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

12

MaccoBas J0JIA XUMHYECKOI'O 3JICMCHTA B
COCOAMHCHNU

http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

bu6nmoreka [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

13

KomnuectBo BeliecTBa. MoJib. MOJ'ISIpHaSI
Macca

bu6mmoreka [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/

http://www.chemnet.ru/

14

dusnueckue U XUMHUYECKHUE SIBICHUS.
XuMuUecKas peakuus

bu6mmoreka [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/

http://www.chemnet.ru/

15

16

17

[Ipu3Haky u ycroBus IPOTEKAHUS
XUMUYECKHUX PEaKLun

3aK0H COXpaHEHHUsI MaCcChl BEIIECTB.
XHWMHUYECKUE YPAaBHEHUS

Brrunciaenus KOJIMYE€CTBA, MaCChl BCIICCTBA
10 YPaBHCHUSAM XUMHWYCCKUX peaKHI/Iﬁ

bu6mmoreka [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/

bubnuoreka [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/

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



http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
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http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

Knaccudukanus XaMUYECKUX peakiuii

http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

bu6nmoreka [IOK
https://m.edsoo.ru/

18 (coemuHeHus, pa3IoKeHHS, 3aMEeIICHUS, http://school-collection.edu.ru/
o0OMeHa) http://college.ru/himiya/
http://www.chemnet.ru/
bubnnoreka IIOK
M. B. JIoMOHOCOB — y4€HBbIii- https://m.edsoo.ru/
19 sHIMKIoneaucT. O0o0Imenne u http://school-collection.edu.ru/
cHUCTEMaTH3allis 3HaHUH http://college.ru/himiya/
http://www.chemnet.ru/
bubnnoreka IIOK
KonrpomnbHas pabora Nel o teme e
20 http://school-collection.edu.ru/
«BemiecTBa U XUMHYECKUE PEAKITHID) http://college.ru/himiva/
http://www.chemnet.ru/
bu6mmoreka [IOK
Bo3ayx — cmech razos. CoctaB Bo3ayxa. https://m.edsoo.ru/
21 Kucnopox — anemMeHT u npocToe BEImeCTBO. http://school-collection.edu.ru/
O30H http://college.ru/himiya/
http://www.chemnet.ru/
bubnuoreka [IOK
duszndeckre U XUMUYECKIE CBOMCTBA https://m.edsoo.ru/
22 KHCII0po/ia (peakluy OKUCIIEHUS, TOPEHUE). http://school-collection.edu.ru/
IToustue 06 okcumax http://college.ru/himiya/
http://www.chemnet.ru/
93 CriocoObI MOTy4eHUs KHUCIOPO/ia B bubmmotexa [JOK

J'Ia60p ATOPUHU U ITPOMBIIIICHHOCTH.

https://m.edsoo.ru/



http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

[IpumeneHnue kucnopoaa

TennoBoii 3 PekT XUMUIECKON peaKInu,

http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

bu6nmoreka [IOK
https://m.edsoo.ru/

24 MOHATUE O TEPMOXUMUYECKOM YPABHEHUHU, http://school-collection.edu.ru/
JK30- U SHIOTEPMHUYECKUX PEAKLIUAX http://college.ru/himiya/
http://www.chemnet.ru/
bu6mmoreka [IOK
TomnuBo (He(dTh, Yroiab U METaH). https://m.edsoo.ru/
25 3arpsizHeHue BO3/ayXa, CIOCOObI €ro http://school-collection.edu.ru/
NpeI0TBPaALCHUS http://college.ru/himiya/
http://www.chemnet.ru/
bu6mmoreka [IOK
[TpakTiueckas paborta Ne 3 o teme https://m.edsoo.ru/
26 «[lomyuenue u cobnpaHue KUCIOPOAa, http://school-collection.edu.ru/
W3yYEHHUE €r0 CBOMCTB» http://college.ru/himiya/
http://www.chemnet.ru/
bu6mmoreka [IOK
Bomopoa — 37eMeHT U MPOCTOE BEIIECTBO. https. jim. 2usto.1u! _
27 http://school-collection.edu.ru/
Haxosxnenue s npupore http://college.ru/himiya/
http://www.chemnet.ru/
bubnuoreka [IOK
. https://m.edsoo.ru/
28 ®dusndecKkue 1 XUMHIECKHE CBOMCTBA http://school-collection.edu.ru/
Boziopoa. [I[pumenenne Bogoposaa hito://college.ru/himiva/
http://www.chemnet.ru/
29 [ToHsiTHE O KUCTOTAX U COTSAX bubmmorexa [IOK

https://m.edsoo.ru/



http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

Cnioco0sI 1oTydeHust BOAOPO/Ia B

http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

bu6nmoreka [IOK
https://m.edsoo.ru/

30 http://school-collection.edu.ru/
naGopatopun http://college.ru/himiya/
http://www.chemnet.ru/
bu6mmoreka [IOK
[TpakTueckas pabota Ne 4 o reme https://m.edsoo.ru/
31 «[Tony4yenuie u cobupanue BOAOPOA, http://school-collection.edu.ru/
M3Y4YEHUE €r0 CBOMCTB) http://college.ru/himiya/
http://www.chemnet.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/

32 MonsipHblii 00BEM ra30B. 3aK0OH ABOTAAPO http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
bu6mmoreka [IOK

Brrunciaenus 00n€Ma, KOJIMYECTBA BEIIECTBA https://m.edsoo.ru/
33 rasa o ero U3BeCTHOMY KOJINYECTBY http://school-collection.edu.ru/
BEIIECTBA UIIH 00BbEMY http://college.ru/himiya/
http://www.chemnet.ru/
bubnuoreka [IOK
Brruucnenust 00bEMOB Tra30B 110 ypaBHEHUIO https://m.edsoo.ru/
34 peaKIy Ha OCHOBE 3aKOHA 00BEMHBIX http://school-collection.edu.ru/
OTHOIIIEHUH Tra30B http://college.ru/himiya/
http://www.chemnet.ru/
. bubmuorexa [{OK
35 du3nyeckne 1 XUMHYECKHE CBOMCTBA BOJIBI

https://m.edsoo.ru/



http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
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http://school-collection.edu.ru/
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http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

CocraB ocuoBauuii. IToustre 00

http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

bu6nmoreka [IOK
https://m.edsoo.ru/

36 http://school-collection.edu.ru/
uAmRatopax http://college.ru/himiya/
http://www.chemnet.ru/
bubnnoreka IIOK
Boaa kak pactBoputens. HacblieHHbIe U https://m.edsoo.ru/
37 HEHACBIILIEHHBIE PacTBOPBI. MaccoBast 10JIst http://school-collection.edu.ru/
BEILIECTBA B paCTBOPE http://college.ru/himiya/
http://www.chemnet.ru/
bubnnoreka IIOK
[TpakTiueckas paborta Ne 5 o reme https://m.edsoo.ru/
38 «IIpuroToBiieHHE PACTBOPOB C OIIPEACIEHHON http://school-collection.edu.ru/
MacCOBO# JI0JIel paCTBOPEHHOTO BEIIECTBAY http://college.ru/himiya/
http://www.chemnet.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/
39 Konrponbuas pabora Ne2 no Teme http://school-collection.edu.ru/
«Kucnopoa. Bonopoxn. Boga» htto://college.ru/himiva/
http://www.chemnet.ru/
bubnuoreka [IOK
OKCHIBI: COCTaB, KITaCCH(UKAIIHS It v il L
40 ’ ’ http://school-collection.edu.ru/
HOMEHITaTypa http://college.ru/himiya/
http://www.chemnet.ru/
41 [TonyuyeHne u XMMUYECKHE CBOMCTBA bubnmnorexka HOK

KHUCJIOTHBIX, OCHOBHBIX H aM(I)OTepHLIX

https://m.edsoo.ru/
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http://www.chemnet.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

42

OKCHJO0B

OcHoBaHus: cOCTaB, Ki1accupuxams,
HOMEHKJIaTypa

http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

bu6nmoreka [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

43

[TomyueHnue U XUMHUYECKUE CBOKCTBA
OCHOBaHUH

bu6mmoreka [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/

http://www.chemnet.ru/

44

Kucnotsr: cocras, knaccuduxaims,
HOMEHKJIaTypa

bu6mmoreka [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/

http://www.chemnet.ru/

45

46

47

[TonydyeHne 1 XUMHYECKHUE CBOMCTBA KUCIOT

Conu (cpennue): HOMEHKIIATypa, CIIOCOObI
MOJIYYCHH A, XUMHUYCCKUC CBOICTBa

[IpakTuueckas padora Ne 6. Pemenue
AKCIEPUMEHTAIBHBIX 33/a4 10 TEME

bu6mmoreka [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/

bubnuoreka [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/

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



http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COECIUHEHUI)

I'eneTnueckas cBI3b MEXKIY KiiacCaMu

http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

bu6nmoreka [IOK
https://m.edsoo.ru/

48 . http://school-collection.edu.ru/
HEOPraHWYECKUX COCAMHEHUM hitp://college.ru/himiva/
http://www.chemnet.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/

49 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
bu6mmoreka [IOK

Kontponbnas pabota Ne3 o teme https://m.edsoo.ru/
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX http://school-collection.edu.ru/
coeuHeHu" http://college.ru/himiya/
http://www.chemnet.ru/
bu6mmoreka [IOK
[IepBbie MONBITKY KIIaCCU(PUKALUU https://m.edsoo.ru/
ol XUMHYECKHX 1eMeHTOB. [IoHATHE 0 rpynmax http://school-collection.edu.ru/
CXOIHBIX DJIEMEHTOB http://college.ru/himiya/
http://www.chemnet.ru/
bubnuoreka [IOK
ITepuonnueckuii 3akoH u [lepronnueckas https://m.edsoo.ru/
52 crucTemMa XuMudeckux anemeHToB /1. U. http://school-collection.edu.ru/
Menneneena http://college.ru/himiya/
http://www.chemnet.ru/
53 [Tepuonpl, TpymIbl, TOATPYIIITHI bubmorexa [JOK

https://m.edsoo.ru/
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http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

CTpOCHI/IC aromoB. CocTaB aTOMHBIX AA€Pp.

http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

bu6nmoreka [IOK
https://m.edsoo.ru/

54 http://school-collection.edu.ru/

Msoromet http://college.ru/himiya/
http://www.chemnet.ru/
bu6mmoreka [IOK

CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB https://m.edsoo.ru/

55 aneMeHToB [lepuoauueckoit cucremst /1. U. http://school-collection.edu.ru/

MenneneeBa http://college.ru/himiya/
http://www.chemnet.ru/
bu6mmoreka [IOK

XapakTepucThKa XUMHUYECKOI0 3JIEMEHTA 10 https://m.edsoo.ru/

56 ero nosioxeHuro B llepuoguyeckoit cucreme http://school-collection.edu.ru/

J. 1. MenneneeBa http://college.ru/himiya/
http://www.chemnet.ru/

3nauenue [lepuoanyeckoro 3akoHa st Bubmaorexa IIOK
https://m.edsoo.ru/

57 DasBHTHA HAYKH H__Hpaj(THKH' AN http://school-collection.edu.ru/
MenpeneeB — y4€HbIN, MIEIATOT U hitp://college.ru/himiva/
Thai/IaHuH http://www.chemnet.ru/

bubnuoreka [IOK
DIEKTPOOTPHUIIATEIIEHOCTh ATOMOB ttps.//m.eds00.1u/

58 http://school-collection.edu.ru/
XAMHYECKHAX JIEMECHTOB hitp://college.ru/himiya/

http://www.chemnet.ru/

59 HNonnas xumMudeckas CBSI3b bubmorexa HOK

https://m.edsoo.ru/
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http://www.chemnet.ru/

60

KoBanenTHas IoJIsApHasd XUMHUYECKas CBA3b

http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

bu6nmoreka [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

61

KoBanenTHas HCIIOJIIPHAA XUMHWYCCKasA CBA3b

bu6mmoreka [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/

http://www.chemnet.ru/

62

CrerneHp OKUCIICHUI

bu6mmoreka [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/

http://www.chemnet.ru/

63

64

65

OKHCIUTEIBEHO-BOCCTAHOBUTEIBHEIC pCaknuun

OKHUCITUTETN U BOCCTAHOBUTEIH

KonTtponbHas padora Ne4 o reme «Ctpoenue
aToMa. XMMHYECKasl CBSI3b»

bu6mmoreka [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/

bubnuoreka [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/
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http://www.chemnet.ru/

PesepBHbIil ypok. O6001IeHNE 1

http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

bu6nmoreka [IOK
https://m.edsoo.ru/

66 N 1 http://school-collection.edu.ru/
cUcTeMaTH3alus 3SHAaHUI hitp://college.ru/himiva/
http://www.chemnet.ru/
bu6mmoreka [IOK
PeseprHblii ypok. O0o0ICHUE U https://m.edsoo.ru/
67 . 1 http://school-collection.edu.ru/
cHUCTEMaTH3alus 3HAHUI http://college.ru/himiva/
http://www.chemnet.ru/
bu6mmoreka [IOK
PeseprHblii ypok. O0o0ICHUE U https://m.eds00.ruf
68 N 1 http://school-collection.edu.ru/
cHUCTeMaTU3alisl 3HAHUI http://college.ru/himiva/
http://www.chemnet.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

9 KJIACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE U(PPOBHIE

Nen/m Tema ypoka Koutpoabn IMpakTuyeck
Bcero o0pa3oBaTe/ibHbIE peCypchbl
ble padoThI ue padboThbl
bubmuoreka [JOK
[Tepuonnueckuii 3akoH. [lepuoanueckas https://m.edsoo0.ru/
1 cHCcTeMa XUMHU4YeCKuX anemMeHToB /. 1. 1 http://school-collection.edu.ru/
Menpeneena http://college.ru/himiya/
http://www.chemnet.ru/
bubmuoreka [JOK
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB https://m.edsoo.ru/
2 XUMHMYECKHX 3JIEMEHTOB IIEPBBIX TPEX 1 http://school-collection.edu.ru/
TIEPUOIOB http://college.ru/himiya/
http://www.chemnet.ru/
bubmuoreka [JOK
Knaccudukanus 1 HOMEHKIaTypa hitps.//m.eds00.11
3 1 http://school-collection.edu.ru/
HEOPraHUYECKHX BEIIECTB htto://college.ru/himiva/
http://www.chemnet.ru/
bu6mmoreka [JOK
Buasl XUMHUUECKOI CBSI3U M TUIIBI https://m.edsoo.ru/
4 . 1 http://school-collection.edu.ru/
KPUCTAJUTMYECKUX PEIIETOK hito://college.ru/himiva/
http://www.chemnet.ru/
Kontponbnas padota Nel o teme bubmorexa [JOK
. https://m.edsoo.ru/
5 «IToBTOpeHue u yriyOneHue 3HaHUA 1 1

OCHOBHBIX pa3AcCiiOB KypcCa 8 kmaccay

http://school-collection.edu.ru/

http://college.ru/himiya/



http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/

http://www.chemnet.ru/

Kiaccudukanus XuMuaeckux peakiyi 1mo

bubmuoreka [JOK
https://m.edsoo.ru/

6 http://school-collection.edu.ru/

Pas/IIHLIM HpH3HAKAM http://college.ru/himiya/
http://www.chemnet.ru/
bubmuoreka [JOK

ITonsiTHE O CKOPOCTH XMMHYECKOU PEaKIUH. https://m.edso0.ru/

7 [IoHsATHE O TOMOTE€HHBIX U I€TEPOrE€HHBIX http://school-collection.edu.ru/

peakuusax http://college.ru/himiya/
http://www.chemnet.ru/

[TonsiTHEe 0 XUMHYECKOM PAaBHOBECHH. bubmorexa [IOK

®dakTopbI, BAUSIOIINAE HA CKOPOCTh hitps://m.edsoo.ru/ )

8 . http://school-collection.edu.ru/
XUMUYECKON PEaKIIUU U TTOJIOKEHUE htto://college.ru/himiva/
XHMHYECKOTI'0 PaBHOBECHUSI htto://www.chemnet.ru/

bu6mmoreka [JOK
https://m.edso0.ru/
OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC .

9 http://school-collection.edu.ru/

peaKiu http://college.ru/himiya/
http://www.chemnet.ru/
bu6mmoreka [JOK

Teopus 371€KTPOIUTUYECKON JUCCOLIMALINH. https://m.edso0.ruf )

10 http://school-collection.edu.ru/

CunpHbIe U cllabble AIEKTPOIUTHI hitp://college.ru/himiva/
http://www.chemnet.ru/
bu6mmorexa [IOK
. https://m.edsoo0.ru/
11 HonHble ypaBHEHUS peakLUi

http://school-collection.edu.ru/

http://college.ru/himiya/
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http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/

http://www.chemnet.ru/

12

XUMHUYECKHAE CBOMCTBA KUCJIIOT U OCHOBAHUN
B CBETE MPEJCTABICHUN 00
AIEKTPOJUTUYECKON JUCCOLIHAIITT

bubmuoreka [JOK
https://m.edsoo.ru/
http://school-collection.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/

13

14

15

16

XUMHYECKUE CBOMCTBA COJIEU B CBETE
MPEACTABICHUH 00 AIEKTPOTUTUUECKON
IIUCCOLIMAIINT

[TonsiTne o runponuse coneu

O0001IeHE ¥ cUcTeEMaTU3alus 3HAHUI

ITpakTuyeckas padora Ne 1. «Pemenune
9KCIIEPUMEHTAJIBHBIX 3a1a4»

bubmuoreka [JOK
https://m.edsoo.ru/
http://school-collection.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/

bubmuorexa [JOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

bu6mmoreka [JOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

bu6mmoreka [JOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/

http://www.chemnet.ru/

17

KontponsHast pabora Ne2 o reme
«OJIEKTPOIUTUYECKAS TUCCOLIMALINSL.
XHWMHYECKUE PEAKIIUU B PACTBOPAX»

bu6mmorexa [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/

http://college.ru/himiya/



http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
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http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/

http://www.chemnet.ru/

OO01as xapakTepUCTHKA raJIOreHOB.

bubmuoreka [JOK
https://m.edsoo.ru/

18 x N http://school-collection.edu.ru/
€CKHE CBOMCTBA Ha epe xJjopa .
MMIHECKHE CBOMCTBA Ha MPHUMEPE XJI0p http://college.ru/himiya/
http://www.chemnet.ru/
bubmuoreka [JOK
XinopoBogopoa. ColisiHast KUCTIOTAa, https://m.edsoo.ru/
19 XMMHYECKHUE CBOMCTBA, MOJyYEHUE, http://school-collection.edu.ru/
IIPUMEHEHHUE http://college.ru/himiya/
http://www.chemnet.ru/
bubmuorexa [JOK
[IpakTuueckas padora Ne 2 o teme https://m.edsoo.ru/
20 «IIonmydeHne CoNsTHON KUCIIOTHI, U3YYCHHE http://school-collection.edu.ru/
e€ CBOMCTBY http://college.ru/himiya/
http://www.chemnet.ru/
bu6mmoreka [JOK
Beruncnenus no ypaBHEHHUSIM XUMHYECKUX https://m.edsoo.ru/
21 peaKuuii, €ClIi OJMH U3 PEareHTOB JaH B http://school-collection.edu.ru/
N30LITKE http://college.ru/himiya/
http://www.chemnet.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/
OO61mast xapakTeprucTHUKa 3J1eMeHTOB VIA-
22 H P p http://school-collection.edu.ru/
TPYIIIBI
pyn http://college.ru/himiya/
http://www.chemnet.ru/
bubnuoreka IIOK
AnIoTponHbie MOAU(DUKAIINH CEPHIL. ubmorexa I
.. o https://m.edsoo.ru/
23 Haxoxnenue cepsl U €€ coeIMHEHUH B

pupoae. XMMHUYECKHE CBONCTBA CEPBI

http://school-collection.edu.ru/

http://college.ru/himiya/



http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/

http://www.chemnet.ru/

CepoBonopo, ctpoenue, pu3nueckue u

bubmuoreka [JOK
https://m.edsoo.ru/

24 . http://school-collection.edu.ru/
XUMHUYECKHUE CBOMCTBA o
http://college.ru/himiya/
http://www.chemnet.ru/
bubmuoreka [JOK
Oxcuppl cepbl. CepHast KMCIIOTA, https://m.edsoo.ru/
25 (du3HUYeCcCKre U XUMUYECKUE CBOKCTBA, http://school-collection.edu.ru/
IIPUMEHEHHUE http://college.ru/himiya/
http://www.chemnet.ru/
bubmuorexa [JOK
XHMMHMYECKHUE PEAKIUH, JIEKALUE B OCHOBE
MIPOMBIIIICHHOTO CIIOCO0a MOTyYCHHS https.//m.eds00.11
26 P N v http://school-collection.edu.ru/
CEPHOU KUCIOThI. XUMUYECKOE 3arpsi3HEHUE o
. http://college.ru/himiya/
OKpY’Karolllel Cpeibl COEAMHEHUSIMU CEPBI htto://www.chemnet.ru/
bu6mmoreka [JOK
Berunciienne MaccoBoit 10U BBIXO/1a hitps.//m.eds00.11
27 a A http://school-collection.edu.ru/
MPOAYKTA PEaKIIHU o
PORYKTa peakil http://college.ru/himiya/
http://www.chemnet.ru/
bubnuorexa [JOK
OO0mas xapakTepucTHUKa 31eMeHTOB VA- bmorexa [10
IpyIIbl. A30T, pacipoCcTpaHeHHe B https.//m.eds00.1/
28 PYHTIBL » Pacpoctp http://school-collection.edu.ru/
npupoje, Gu3n4ecKkue 1 XuMHUIECKHe o
P P e, http://college.ru/himiya/
chonctea http://www.chemnet.ru/
bu6mmorexa [IOK
29 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUe https://m.edsoo0.ru/

CBOﬁCTBa, MOJIYYCHHUC U IPUMCHCHUC

http://school-collection.edu.ru/

http://college.ru/himiya/



http://www.chemnet.ru/
http://school-collection.edu.ru/
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http://www.chemnet.ru/

[IpakTrueckas padota Ne 3 o Teme

bubmuoreka [JOK
https://m.edsoo.ru/

30 «Tonyuenune ammuaka, U3y4eHHE €ro http://school-collection.edu.ru/
CBOWCTB» http://college.ru/himiya/
http://www.chemnet.ru/
bubmuoreka [JOK
A30THas KHCIIOTa, €€ PU3HMYECKHE U Dtlps://m.edsoo. 1w/
31 J http://school-collection.edu.ru/
XUMHUYECKHE CBOMCTBA hitp://college.ru/himiya/
http://www.chemnet.ru/
Hcnonbs3oBanre HUTPATOB U COJICH aMMOHUS bubmorexa LIOK
. https://m.edsoo.ru/
32 B KaUeCTBE MUHCPILHBIX yAOOpeHHMii. . http://school-collection.edu.ru/
XUMUYECKOE 3arpsi3HEHUE OKPY KaroLei hitp://college.ru/himiva/
Cpelbl COeIMHEHUsIMU a30Ta hito://www.chemnet.ru/
bu6mmoreka [JOK
®dochop. Oxcun pochopa (V) u dochopnas https://m.edsoo.ru/
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE http://school-collection.edu.ru/
CBOMCTBA, MOJIy4CHHUE http://college.ru/himiya/
http://www.chemnet.ru/
bu6mmoreka [JOK
Hcnonb3oBanue GpochaToB B KauecTBe https://m.edsoo.ru/
34 MUHEpaJIbHBIX YA00peHHii. 3arps3HeHue http://school-collection.edu.ru/
MIPUPOIHON cpefbl hocdaTamu http://college.ru/himiya/
http://www.chemnet.ru/
bu6mmorexa [IOK
35 Yraepon, pacripocTpaHEHHUE B IPUPOJIE, https://m.edsoo.ru/

(pI/ISI/ILICCKI/IC 1 XUMHYECKHE CBOMCTBA

http://school-collection.edu.ru/

http://college.ru/himiya/
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http://www.chemnet.ru/

Oxkcupl yriepoza, ux GU3NIECKue u
XUMHUYECKHUE CBOUCTBA. DKOJIOTNYECKHE

bubmuoreka [JOK
https://m.edsoo.ru/

36 http://school-collection.edu.ru/

POOJIeMBI, CBSI3aHHBIC C OKCHJIOM YTIIepoa hitp://college.ru/himiva/

(V) http://www.chemnet.ru/
bubmuoreka [JOK
https://m.edsoo.ru/

37 YrojbHas KACJIoTa U €€ COJIU http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
bubmuorexa [JOK

[IpakTuueckas padora Ne 4 o Teme https://m.edsoo.ru/

38 "ITomy4yeHne yriieKuciIoro rasa. http://school-collection.edu.ru/

KagecTBenHas peaxiysi Ha KapOOHAT-HOH" http://college.ru/himiya/
http://www.chemnet.ru/
bu6mmoreka [JOK

[lepBoHayanbHbIE OHATUSA 00 https://m.edsoo.ru/

39 OPraHUYECKUX BEILIECTBAX KaK O http://school-collection.edu.ru/

COCIMHEHUAX YIIIepoaa http://college.ru/himiya/
http://www.chemnet.ru/
bu6mmoreka [JOK
https://m.edso0.ru/

40 Kpemuuii u ero coenuneHus http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

[IpakTuueckas padora Ne 5. Pemenue bubmuorexa [IOK

a1 SKCIIEPUMEHTAIBHBIX 33]1a4 10 TEME https://m.edsoo.ru/

«BaxxaelIme HeMeTaIbl U UX
COEINHEHUS

http://school-collection.edu.ru/

http://college.ru/himiya/
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http://www.chemnet.ru/

KontponbHas padota Ne3 no teme

bubmuoreka [JOK
https://m.edsoo.ru/

42 «Baxkueiimue HeMeTawIbl U UX http://school-collection.edu.ru/
COCIUHCHUSI http://college.ru/himiya/
http://www.chemnet.ru/
Bubmmoreka IIOK
OO6m1ast xapakTepruCTHKa XUMHYECKHIX https-//m.ed 1 |
PS://M.edso0.ru
3JIEMEHTOB — METAJUIOB. MeTa/uindecKas
43 http://school-collection.edu.ru/
CBSA3b U METAJUINYECKAsi KPUCTAILTNYECKAS .
. ® N http://college.ru/himiya/
emérka. Dusnueckue CBOMCTBA METAJLIOB
p http://www.chemnet.ru/
bubmuorexa [JOK
XUMHYECKHE CBOMCTBA METAJLIIOB. https://m.edsoo.ru/
44 DNEKTPOXUMHYECKUN Psiji HAPSLKEHUI http://school-collection.edu.ru/
METAaJLIIOB http://college.ru/himiya/
http://www.chemnet.ru/
bubnuoreka K
OO6mme crmocoOb! MOTYyYEHUsI METAJLIOB. htt6 //0 ed HO/
ps://m.edsoo.ru
CruiaBbl. BeraucieHus o ypaBHEHUSIM
45 N P http://school-collection.edu.ru/
XHUMHYECKHUX PEAKIMUH, €CIIU OJUH U3 .
peakil A http://college.ru/himiya/
areHTOB SKAT IPUMECH
PEArciToB coaep paMec http://www.chemnet.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/

46 ITonsATHE O KOPPO3UH METAILIOB http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
bu6mmorexa [IOK
https://m.edsoo.ru/

47 [[lenounble MeTaAIITBI

http://school-collection.edu.ru/

http://college.ru/himiya/
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http://www.chemnet.ru/

48

OKCI/I,I[H U TUAPOKCHUABI HATPUA U KAJIUs

bubmuoreka [JOK
https://m.edsoo.ru/
http://school-collection.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/

49

50

51

52

[I{enoyHO3eMeNIbHBIC METAIIIBI — KAIBIUN U
MarHui

Bakueiinme coequHEHNUA KLU

O0001IeHE ¥ cUcTeEMaTU3alus 3HAHUI

XKeéctkocTh BOABI M cIOCOOBI €€ yCTpaHEeHUs

bubmuoreka [JOK
https://m.edsoo.ru/
http://school-collection.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/

bubmuorexa [JOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

bu6mmoreka [JOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

bu6mmoreka [JOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/

http://www.chemnet.ru/

53

IIpakTuyeckas pabora Ne 6 o Teme
"XKécTkoCcTh BOJBI U METO/BI €€
ycTpaHeHHs"

bu6mmorexa [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/

http://college.ru/himiya/
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http://www.chemnet.ru/

54

AnmroMuHUN

bubmuoreka [JOK
https://m.edsoo.ru/
http://school-collection.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/

55

56

57

58

AMpoTepHbIE CBOIICTBA OKCHJIA U
THJIPOKCHIA

Keiaeso

Oxcupl, TuIpoKcH bl U conu xenesa (1) u
xenesa (1)

O0001IeHE ¥ cUCTeEMAaTH3alus 3HAHUI

bubmuoreka [JOK
https://m.edsoo.ru/
http://school-collection.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/

bubmuorexa [JOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

bu6mmoreka [JOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

bu6mmoreka [JOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/

http://www.chemnet.ru/

59

ITpakTuyeckas pabora Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME
«Baxknelinme MeTaIbl U UX COSIUHEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/

http://college.ru/himiya/
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60

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX
peakuui, eciiv OVH U3 PEarcHTOB JaH B
HU30BITKE UIIN COACPIKUT IPUMECH.
Beruuciienus MaccoBol 10511 BBIXOJa
IIPOAYKTA peaKkL1u

bu6mmoreka [JOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

61

O06001IeHYE ¥ cUCTEMAaTU3alus 3HAHUN

bubmuoreka [JOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/

http://www.chemnet.ru/

62

63

64

65

KonTponbnas padota Ne4 o teme
«Baxkuelnine MeTayibl U KX COCTUHEHUS))

BeniecTBa 1 maTepuaibl B TOBCETHEBHOM
JKW3HU YeJI0BEeKa

XUMHUYECKOE 3arpsi3sHEHUE OKPYKaroen
cpensl

Pome xuMun B PEIICHUHN SKOJIOTHYCCKUX
npobiem

bubmuoreka [JOK
https://m.edsoo.ru/
http://school-collection.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/

bu6mmoreka [JOK
https://m.edso0.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
bu6mmoreka [JOK

https://m.edsoo.ru/
http://school-collection.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/
bubmuorexa [JOK

https://m.edsoo.ru/
http://school-collection.edu.ru/

http://college.ru/himiya/
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66 PesepBubIil ypok. O600111IeHIE 1

cucTeMaTH3anusg 3HaHUU

bubmuoreka [JOK
https://m.edsoo.ru/
http://school-collection.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/

67 PezepBHblit ypok. O6o011eHNE 1

cucTeMaTHU3al s 3HaAaHUU

68 PezepBHblit ypok. O6001eHne 1

cUCTeEMaTHU3al s 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/
http://school-collection.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/

bubmuorexa [JOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
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YYEBHO-METOANYECKOE OBECINEYEHUE OBPA3OBATEJIbHOI'O NMPOLLECCA
OBA3ATENIbHbIE YYEBHbIE MATEPUAJIbl A1 YYHEHUKA

Xumus. 8 kiace: yae0. 1 oomeoopazoBaTenbHbIX yupexaenuii / O.C. 'abpuensH. - 3-¢
u3., crpeorut. - M.: Jlpoda, 2022. - 286 c.

Xumus.9 knace: yue0. st oomeobpazoBatenbHbix yupexaenuii / O.C. ['abpuensH. - 3-¢
u31., ctpeotull. - M.: JIpoda, 2022. - 288 c.

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. I'abpuensn O. C., Bockoboitnukosa H. I1., SlurykoBa A. B. HacronbHast kHura yauTens.
Xumus. 8 ki1.: Metoauueckoe rmocodue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., SAmrykoBa A. B. Tetpaap 1iis 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabort. 8 k1. K yue6nuky O. C. I'abpuensna «Xumus. 8 knace». M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meroanueckoe nocobue k yueoHuky O. C. ['abpuensna «Xumus». 8
knacc / O. C. I'abpuensn. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meronnueckoe nocodue k yueouuky O. C. I'abpuensna «Xumusi». 9
knacc / O. C. I'abpuensin. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHonorndeckue Kaptol K yaueouuky O. C. I'abpuensna «Xumus. 8 Kiacey :
Meroaudeckoe mocoowue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHojornyeckue kapTol K yaeOHuky O. C. ['abpuensna «Xumus. 9 kiacey :
Meroandeckoe rmocoowue / JI. . AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KoutposnbHbie u mpoBepounbie padboThl k yueoHuky O. C. ['abpuensina
«Xumusg. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: [Ipoda, 2022.
LlaHHble

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6nmoreka [IOK
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://him.1september.ru Eaunas xomtexkuus LIOP: TIpenmeTHast KomeKus « XuMHUs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC SKCTIEPUMEHTBI:
xumus. Komnekius Poccuiickoro o6mieo0pazoBareabsHOTO TopTaia
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