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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XHMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yiabTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (heaepaabHON paboueii mMporpaMMbl BOCTIMTAHUS
U C y4ETOM KOHIEMIIMM TMPEerojaBaHusl Yy4yeOHOTo TmpeaMmeTa «XUMHUS» B
oOpazoBaTeabHbIX opranusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuu Oa€T TpEACTaBICHHE O LENAX, OOIIeH cTpareruu
oOy4eHHs, BOCTIHTAHHS U Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE peaMETHOE CoJiepKaHue,
MpelyCMaTpUBAECT PpacHpe/eIiCHUe €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMpOorpaMMbl IO XUMHH, OMNPEACISACT KOJMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYCHHS XUMHU C YY4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEH OO0ydJaromuxcs, ONpeAcIsIeT BO3MOXKHOCTH —IpeaMera s
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBAaHUN K
pe3yiibTataMm 00y4YeHHUsI XUMUU Ha YPOBHE LieJIed U3y4YeHUs PEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECIBHOCTH OOYyYalolmerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XHUMHH CIY>KHT OCHOBOW It (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyyJarolierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€IUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XHMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
DHEPIUU W 00 SBOJIIOIMHU BEIISCTB B IPHUPOJIEC, O IMYTAX PEIICHHUS TII100aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuyeHne xumuu:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JIJii  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
ITOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM JICSITCIHHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia Ha €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00YUYaAIOIINXCSI.

Jlanuble HampaBlieHHs B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAyKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MporpaMMbl MO XMMUU C(OPMUpOBaHA Ha OCHOBE
CUCTEMHOr0 noaxona k €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
IOHATUN O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuun. OO0e 53THU CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl MO IPUHIMILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUY€HHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBOpax.

Teopernyueckne 3HAHUS PpPacCMATPUBAIOTCS HA OCHOBE JMIIMPHYECKU
MOJIyYEHHBIX U OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATENBHO OT OJITHOTO
YPOBHSI K JIpyrOMY, BBIIIOJIHASI (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOWCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHUYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOMN MPUPO/Ibl, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO M METOAaM
MO3HaHUA B Hayke. M3yueHrne XUMUU NMPOUCXOAUT C MPUBJICUCHUEM 3HAHUUI U3
paHee M3YYEeHHBIX yueOHbIX MpenmMeroB: «Okpyskaromuit mupy, «buonorus. 5-7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHHM MPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBI. 3a7a4da
y4eOHOro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHCTEMbl XUMUUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHSITHI, 3aKOHOB ¥ TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
000011IeHHI MHUPOBO33PEHUECKOTO XapaKTepa, A3blka HAayKH, B MPHOOLIEHUH K



HAyYHBIM METOJaM TO3HAHUS MPU M3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIIHii, B
(GbOopMHUPOBAHNUY U PA3BUTUH MMO3HABATEIHHBIX YMECHUN U UX IPUMEHEHUH B y4€OHO-
MIO3HABATEJIbHOM U y4eOHO-UCCIIEN0BATENbCKON JIEATEIbHOCTH, OCBOCHUH MPaBHII
0e30macHOro 00pallleHUs C BEIIECTBAMH B MTOBCEIHEBHOM JKU3HU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (GOpMHpOBaHHE WHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY TNPUHATHIO PEUICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha CHCTEeMaTH4eCcKoe MpUOOIIeHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JE€ATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHue yclloBUi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (¢opmupoBanue o0meNd (YHKIMOHATBHOM M  €CTECTBEHHO-HAY4YHOMH
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKpY>KaloIlIeT0 MHUpa, WCIOJB3ysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XUMUH, PUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B MIOBCETHEBHOMN YKU3HU U TPYAOBOM
NeSITEIIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOMIMXCA TYMAHUCTHYECKUX OTHOIICHUIA,
NMOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJI BBIPAOOTKH IKOJIOTHYECKHU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAaHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JAIbHEUIIETO
oOyueHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmiero oOpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YEJIOBEKA. XUMHS B CUCTEME HAYK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cocTaBa BemlecTB. OTHOcHTENbHAsE aToMHasi mMacca. OTHOCUTENbHAs
MOJIEKYJISIpHAsl Macca. MaccoBas J10J1s1 XMMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Moib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUIL] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUUYECKUX COCTUHEHUH.

Pu3NYEeCKUEe U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMs] MacChl BEIIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3nYecKuXx CBOWCTB 0O0pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOJIOJCHHE
dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIKe,
KUIIEHUE U KOHJEHCALMsI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIIOTOMN) SBJICHUMN, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioXeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIIA
meau (II) mpu HarpeBanuu, B3auMoielicTBHE *kene3a ¢ pactBopoM cosd meau (II),
U3Y4YEHUE CIOCOOOB PA3ENICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BhITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNE OYNCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAaHEHWs MAacChl, CO3JaHHE MOJIEIeH MOJIEKYII
(IIapOCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — anmeMeHT U mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (U3HUecKue M XUMHUYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenue kucinopoaa. CrocoObl
NOJIyYeHHUs] Kuciopoda B JabopaTopuu W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — aIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢h(heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — sneMeHT u mpoctoe BeulecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nUecKue 1 XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kuciors
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpupoie U B KU3HU 4desioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukainms
OKCHJIOB:  coyieoOpa3yroiiue  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbie) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XHUMHYECKUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanus. Knaccupukauuss ocCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHud. HoMeHknaTypa ocHoBaHui. PU3MYECKHE U XUMHUYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nYecKkre U XMMHYECKHUE CBOWMCTBA COJICH.
[TomyuyeHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEACIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXe, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE U M3YyYEHHE CBOWMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (moxkapa), 03HaKOMJIEHHE C 00pa3iaMy OKCHJIOB M OTTMCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABaHHE M U3YYEHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMo/ierictsue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOICHUE 00PA3IOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pAcTBOPEHHsSI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpuUeM U
KaJIbllu€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3INYHBIX KJIACCOB, HAOIOIEHNE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0OYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTtBOpoM cepHOM KUCIOTHI, KUCIOT C METaulaMu, peaKkiui
HEUTpAIN3alMU, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine KJ1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3akoH u Ilepuoauueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WM. MenpeneeBa. CtpoeHue aromMoB. XHMH4YECKasi CBAA3b.
OKHuCIUTETIbHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX djeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3yoT aMpOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoandeckast cuCTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneena. KopoTkonepuoanas u jiiuHHonepuoanas popmsl [lepuoanyeckoi
cucreMbl xumuueckux asneMeHToB JI. WM. Menneneesa. Ilepuonsl M TpyIimbl.
OU3NYECKNN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYHIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otomnbl. OnekTponbl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aToMOB TepBbIX 20 XUMHMUYECKHUX  DJIEMEHTOB
[lepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero nosoxeHuro B Ilepuonnueckoit cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUA paguyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass CcBsa3b. KoBajieHTHast (TMOJIISpHAsT YW HEMOJISIPHAs) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl OKMCIIEHUs U BOCCTaHOBIIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3yyeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 Kiacce
OCYIIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DAaKT, rUmoTe3a, TeOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccuukamus, TMEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (U3MUYECKHE BEIUYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
HCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepnognuecknii 3akoH. Ilepuoanueckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuonuueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MPU3HAKaM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeIoBomMy Hddekry, mno
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO 0OPAaTUMOCTH, IO
YYaCTHIO KaTaau3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHMUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. lloHstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOT€HHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHE 0 XUMHUYECKOM paBHOBeCcUU. DAKTOPBI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XUMHYECKOIrO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENBHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJIb30BaHMEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBs3U. CTeneHp Auccounanny. CHUIbHBIE U CIA0BIE SJIEKTPOJIUTHI.

Peakiiuu nOHHOTO OOMeHa. Y CI0BUS MPOTEKAaHUs PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUS peakuuil. CBOWCTBA KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALUY.
KauecTBeHHbIe peakiuy Ha HOHBL. [IoHsATHE O THApONIM3E COMNEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BELIECTB
(xJopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEAKIIMHU OT
BO3JICCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIENOBAHUE  AJIEKTPONPOBOJAHOCTHU
PacTBOPOB BEILLECTB, POLECCA JUCCOLMALIMN KUCIIOT, HIEJI0YEH U coeil (BO3ZMOMXKHO
UCIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
NPU3HAKK TPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHNl (FOpEeHue, pEeaKkuu pas3lIoKeHUs,
COCMHEHMSI), pAaclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl 1 MX coeiNHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTEeNeHU OKucieHus. CTpoeHrne U (pU3NYECKUe CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uiesnodamu). Xiopoonopod. ConsHas KHUCIIOTa,
XMMHUYECKME CBOMCTBAa, IIOJNy4YeHUE, TMpuMeHeHue. JlelictBue xjaopa U
XJIOPOBOJIOPOJIa HA OPTaHU3M 4YelIoBeKa. BaskHelme X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue U (U3MYECKUE CBOMCTBA
MPOCTBHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPEeACTaBUTENS
KJlacca KUCIOT U crnenrduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a ModydeHus CcepHOM Kuciotbl. [IpuMeHeHue cepHoi
kuciaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HuOH.
Haxoxnenue ceppl M €€ COCNMHEHUNW B TPUPOJIC. XUMHYECKOE 3arpsi3HEHUE
OKpPYXarollel Cpelbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIICHHUS.



OOmast xapakTtepucTuka 371eMeHTOB VA-rpymmnbel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMydyeHue U npuMenenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJydeHHe, (PU3UICCKUe M XUMUUYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrIenu(puIecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XHUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOJOEMOB). Docdop, alTOTPOIHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxkenn gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOWUCTBA, MOJyUYCHUE.
Hcnonb3oBanue hochaTtoB B KauecTBE MUHEPATIBHBIX yI00PEHUI.

Oo6mast xapaktepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DHUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AcOpOLHs.
Kpyrosopor yriepoga B mnpupoge. Oxcuuabl yriepoaa, ux (u3Myeckue u
XUMUYECKHE CBOMCTBA, JEHCTBUE HA J>KHUBBIC OpPraHuW3Mbl, [OJy4YCHUE U
MpUMEHEHUe. DKOJIOTHYeCKrue MpoOsieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHe M XMMHYECKHE CBOWCTBA, MOJyYEHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJICHHOCTH M CETbCKOM XO35HCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HMCTOYHUKK YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHI WX TepepaboTku (OC€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B JKM3HM YeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCTMHEHUH.

KpemHuii, ero ¢usnyeckne W XHMHUYCCKHE CBOKMCTBA, IIOJNyYCHHE W
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IIPOMBINIUICHHOCTH. BakHEHIHe cTpoHWTeNbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
IEeMEeHT, OeToH, kene300eToH. I[lpobiembl 6€30macHOrO  MCIOJIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBECHHBIX PEAKIIUI Ha XJIOPUJI-UOHBI U HAOIOJACHHUE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalIMue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
TaJOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUSMU (BO3MOXKHO MCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3y4YEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb(aT-uOH U HAOJIIOJCHUE MTPU3HAKa €€
MpOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMH CBOMCTBaMHU a3zora, dochopa u ux
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAJIOB), 00pa3liaMu a30THBIX
u ¢dochopHbIX yaoOpeHul, nojydyeHue, coorpanue, pacrno3HaBaHUE U U3yUYCHHE
CBOMCTB aMMHaka, MPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HMOH aMMOHHUS U
dbochar-noH W U3yuEHHE TIPU3HAKOB UX MPOTEKAHUSA, B3aUMOJECHCTBHUE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJacopOlMu pacTBOPEHHBIX
BCILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM TNPOTHUBOTrasza, IOJIy4eHUE,
coOupaHue, pacrio3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHWE C TMPOAYKUMEHW CHUJIUMKATHON MPOMBIILUICHHOCTH,
pelIeHrne JKCIEPUMEHTAIBHBIX 334a4 MO0 TeMe «BaHeWlne HEMETaIbl U X
COECTUHEHUSD).

MeTaJsibl 1 MX COeIMHEHU S

OO01mmast XxapakTepUCTHKa XUMHUYECKUX SJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckon cucreme xumuyeckux siaemeHtoB . U.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamnuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIETKAa.  DJIEKTPOXUMUYECKUU  psf
HarpspkeHu MetawioB. dusnyeckue U XMMUYECKHUEe CBOMCTBAa MeTasuioB. OO0Iue
CrocoObl TIONTydeHUs MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. Cruiassl (CTallb, 4YyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[Ienounpie MeTambl: nonoxkeHue B [leproanyueckoil cUCTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpOeHHE MX aTOMOB, HAXOXJECHUE B MHPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUILI HaTpusi W Kanus. [IpuMeHeHHe MIeIOYHBIX METALIOB M MX
COCJIMHEHUH.

[Ilenoyno3emMenpHbIE META/UIBl MAarHMM W KaJbLUWM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3yemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHHE B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U



KaJibI[usl. BaxkHeiiine coeJuHeHus! KanbIus (OKCUI, TUAPOKCUI, coiin). ZKECTKOCTH
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AsroMuHUA: noyioxkeHue B [lepuoandeckoit cucreMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxXxoXxAcHWE B mnpupoae. dusmueckue u
XUMHUYECKHUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCHA
ATIOMUHHS.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HaXOoxAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, TuApoKcu bl U comu xxenesa (1) u sxenesa
(IIT), ux coctaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJICUCTBUS OKCHIA
KIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHME  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIUi HAa HOHBI: MarHus, KaJIbIIUs, aTIOMUHMYS, ITMHKA, skere3a (1)
u xenesa (III), menu (II), HaGmomeHHMe M omMcaHUE IPOIECCOB OKpAIMBAHUS
IJJaMEHH WOHAMU HATpusi, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), CClieI0BaHuE aM(OTEPHBIX CBOMCTB I'MAPOKCHUIA ATTFOMUHUS U
TUAPOKCUIA LIMHKA, PEIICHHE SKCIEPUMEHTANBHBIX 3a7a4 Mo Teme «BaxuHeliue
METAJUJIbl U KX COECIUHEHHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW XKM3HM YeloBeKa. besomacHoe
MCIIOJI30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpYyKarouieh cpenbl (MpeiesbHas I0mycTUMas
KOHLeHTpanus BeuecTs, aainee — [1JIK). Poias xumMun B pemieHnn 3KoJI0ruuecKux
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnuwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MpPU HM3YYEHUM XUMUH B 9 Kiacce
OCYIIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC TMOHSTHUS: HAyYHBIH (DaKT, rUmoTe3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MapHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIHI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
pPaiiOaKTUBHOCTb, MOJIEKyIa, ANEKTPUICCKUI 3aps, MIPOBOTHUKH,
NOJYPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAIIMYECKAs
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE TIOPO/IbI, TOJIE3HbIC
HCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyuYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUHUCKUMU
COILIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIIeCTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacCIIMpPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCIMTAHMS

LIEHHOCTHOTI'O0 OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUS 3HAYEHUS XUMHYECKOM HAyKH B KU3HHU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUSAX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHMS:

MPEJCTABJICHUS] O COLMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX S TEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESITEIBHOCTH TPHU BBIOIHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHUH YUYE€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO ¥ B3aMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AeSTENHHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJCHUE
M TMOCTYNKH CBOMX TOBApHUIIEH C TMO3WLIHNM HPABCTBEHHBIX U IMPABOBBIX HOPM C
YYETOM OCO3HAHUS MOCIEACTBUM OCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABIISIOLIUE
OCHOBY I TIOHUMAHHS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEJIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0aeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4YEeOHBIMH TEKCTAMH, CIPAaBOYHOU



JUTEPATYPON, JOCTYMHBIMA TEXHUUYECKHUMH CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 U TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHSA OOyuYeHHUsS B
JIaTbHEHIIIEM;

4) popMupoBaHMS KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU WU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COONIOJICHUSI MpaBuid O€30MacHOCTH NpH  OOpalieHuu ¢
XUMHUYECKMMHU BEIIECTBAMU B OBITY U peajbHOMN KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuii U Tpyda pa3InyHOro poja,
YBa)XEHUE K TPYAY U pe3ybTaTaM TPYIOBOM EATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAHMM 1O  XWMHH, OCO3HaHHBIA  BBIOOD
WHIUBUYAJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHemHON npo(eCcCUOHATBHON I€ATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOM CpEIE;

6) K0JI0TrN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTMYECKH 11eTIeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK HCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, IOHMMAaHHUE ILIEHHOCTH 3J0pOBOr0 M
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LEHHOCTH COOIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYyalLUsX,
YTPOXKAKOLIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU M3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHBIX C OKPYKAIOIIENH IPUPOJHON CPEOH, IS TOBBIIICHUS
YPOBHSI ~ DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTed HUX pelIeHUsi MOCPEACTBOM METOAOB XHWMHH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHHUKATUBHOM M COLMAJILHON ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pPE3yJbTaTOB BBIIEISAIOT 3HAYMMbBIC TS
dbopMHpOBaHUS MUPOBO33pEHUS 00IIICHAYYHBIC TIOHSTHS (3aKOH, TEOPHsl, TPUHITHUTI,
runoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbie
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPENCTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPhIE 0O€CIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeiicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKU, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHHS,
CTPOUTH JIOTUUECKUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIeMEHTa), XUMHYecKas ¢GopMmylia W ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh U XapaKTepU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI ISl (JOPMUPOBAHUS TUIIOTE3HI IO TTPOBEPKE
MPAaBUILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIoaaTh 3a XOJO0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJbTaTaM MPOBEAEHHOTO OMbITa, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH UHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHEeTa), KpPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIE METOJbl U 3aMpPOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJI BBITIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMPEIECIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIb30BAaHUS PA3JIMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337aud HECJIOKHBIMU CXEMaMH, JuarpaMmamy,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W aHaJIM3UpoBaTh B TIpolecce Yy4yeOHOH U
MCCJIEI0OBATENHCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAKOIIEH NPUPOIHON
CpEBbL.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC JeHCTBUS:

YMEHMsI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora U (WIN) TUCKYCCUH) IO CYILECTBY
oOcyx)naeMoi TeMmbl, (POPMyIMPOBaTH CBOU TMPEIJOXKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4K;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIBHOCTH B YCTHBIX M MHCBbMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO
PE3yJbTAaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOro OMNbITa,
71a00paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHUCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIe 1eliCTBHS:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHBIE CITOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJSATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIHSIX,
OLICHUBATh COOTBETCTBHUE IOJYYECHHOIO PE3yJIbTaTa 3asBJICHHOM LW, YMEHUE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeAMETHBIX peE3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



JNEUCTBUM, BUABI JESITEIBHOCTH IO T[OJYYEHUIO HOBOTO 3HAHHWS, €ro
WHTEpIIpeTalnuy, TPpeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX
CUTYyaIUsIX.

K xonIy oOydenus B 8 ki1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAOIINXCS YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSITHN: aTOM, MOJIEKyJa,
XUMHUYECKUNA 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpPHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU AP EKT peakinmy,
AJIpO aToMa, SJIEKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTalb, paauyc aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAs
CBSA3b, WOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JIOJsl BeIleCcTBa
(mporeHTHAsI KOHILIEHTpAIKsi) B PaCTBOPE;

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

e HCIMOJb30BAaTh XHWMHUYECKYID CHUMBOJMKY Ui COCTaBIC€HHUS (OpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUN IO
dbopmysaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpsiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoit cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTrajipo;

e ONHUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manibsie u
OoNbIlIe TEPUOABI, COOTHOCUTH OO0O3HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabmuie «llepmomnueckas cucrtemMa XuMmudeckmx d3yemeHToB J[. U
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011ee YUCIIO SJIEKTPOHOB U
pacrnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE PEaKIUu (M0 YUCIY M COCTaBY YYACTBYIOUIMX B PEAKIHMH
BEILIECTB, M0 TETIOBOMY (D eKTy);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPaMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

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

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa MO (opMmyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN EATeTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TPUYMHHO-CJICJACTBEHHBIX CBSI3€H — JJI M3yUYEHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUi, €eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HaHUs — HaAOMIOJAeHNE, M3MEpPEeHHe, MOJICIHUPOBAHUE, SKCIICPHUMEHT
(peanbHBIN U MBICIEHHBIN);

CJIEIOBATH MPABUJIaM MOJIb30BAHUS XUMHUECKOU MOCYAO0N U JIA00paTOPHBIM
o0opyJ0BaHMEM, a TaKXe TmpaBuiIaM OOpalleHHs C BeIIeCTBaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OTBITOB T10 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Boopoa M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON
MacCoOBOM JoJiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE IKCIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB IENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHONPTAICHH, METUIOPAHK

U IpyTHE).

K xoHiy 00ydenus B 9 kJjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’KHOE€ BENIECTBO, BAJCEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasi CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DICKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHas, HMOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas peneéTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHH, MPEACIbHO JOMYyCTUMas KOHIIEHTpaIHs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GoOpMyII
BEIIECTB M YPABHCHUN XUMHUYECKUX PEAKIU;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIMHEHUU 1o ¢opmysaMm, BHII XUMHUYECKOU
CBs3U (KOBaJCHTHAs, MWOHHAS, MeTaUIMYecKasi) B HEOPraHUYECKHUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoil CUCTEMBbI XHMHUYECKUX HIIEMEHTOB:
paziuuath MOHATHUS «rjaBHas mnoarpynmna (A-rpynmna)y U «mnodouyHas
noarpynmna (b-rpynma)», manbie ¥ OOdbIIME TMEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  snpa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHSITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COEIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
IJIABHBIX MOJATPYHI ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOJITBEPXKIAs OMNHUCAHUE
npuUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUSI BJEKTPOIUTHUYECKOW JUCCOLUMALMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca ATHX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢GopMmyJsie COCIUHEHUS,
MaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEeaKIuy;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUIECKOHN TIOCY0H 1 Tab0paTOPHBIM
obopy/noBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIeCTBAMU B
COOTBETCTBHM C HHCTPYKIMSMHU TIO BBIIOJHEHHUIO J1A0OPaTOPHBIX
XUMHUYECKUX OIBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yrieKHcIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATh OIBITHBIM IyTEM XJIOpPUI-, OpOMHI-, HOIUI-,
kapOoHat-, docdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HEOPTaHUYECCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMH MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000ITIEHNEe, CHCTEMAaTH3aIINIO, BBISBIICHUE IPUYNHHO-
CJICJICTBEHHBIX CBSI3€H — NI M3Y4YEHUsI CBOMCTB BEIIECTB M XUMHYECCKUX
peakinii, E€CTECTBEHHO-HAYYHBIC METOABI IO3HAHUS — HaOII0ICHUE,
U3MEpPEHNE, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB U JaeKkTpoHHbIE (HU(POBHIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumust — BakHas 00J1acThb
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo0.ru/YNVIX660G
MPaKTUYECKON JeATEeIbHOCTH
yenoBeKa
BermectBa 1 XuMuueckue
1.2 B 15 1 https://m.edsoo.ru/ONNXR1VFO0
peakiuu
Hroro no pazaeny 20
Paznen 2. BaxHeiilyne nmpeacTaBuTeId HEOPraHUYeCKUX BellleCTB
Bo3nyx. Kucmopon. ITorsitue
2.1 o PO 6 https://m.edsoo.ru/DSBORTY30
00 okcHaax
Bonopoa. Ionstue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCJIOTaX U COMIAX
Bona. PactBoprl. Ilonsatue
2.3 8 p 5 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHHAX
OCHOBHBIE KJIaCChI
24 HEOPraHUYECKHUX 11 1 1 https://m.edsoo.ru/0TSASMOWT
COEeTUHEHNN
Hroro no pazneny 30



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Paspnen 3. Ilepuonnyeckuii 3axkon u [lepuoguyeckasi cucrema xummniyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHue aToMoB.
Xumudeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEeaAKIIUN

Ilepronnueckuii 3aKOH U
[Iepuoanueckas cucrema
3.1 XUMHUYECKUX AJIEMEHTOB /. 7 https://m.edsoo.rt/TCBIBVWFZ
U. Menneneesa. Ctpoenue

aTomMa

XUMHYECKas CBI3b.

OxucnuTenbHo-
3.2 (HCIITEIRH 8 2 https://m.edsoo.ru/F6AOASDPF
BOCCTaHOBUTEJIbHbBIE
peakuuu
Hroro no pazaeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOe Bpems 3 https://m.edsoo.ru/KQBD02J69

OBIIEE KOJIMYECTBO YACOB

[10 ITPOT'PAMME 68 . .



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Konrpoubnbie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Pasnea 1. BemecTBO M XuMH4yecKkune peakiun
[ToBTOpeHue u yriayOnenrue 3HaHUN
1.1 P yrLy 5 1 https://m.edsoo.rt/EQETUT35Z
OCHOBHBIX pa3/IeNoB Kypca 8 Kiacca
OcHOBHBIE 32aKOHOMEPHOCTHU
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
XUMUYECKUX PEaKIIUn
DIIEKTPOIUTHYECKAsT AUCCOLIMAIIHSL.
1.3 P A Han 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMUYECKUE PEAKIIMU B PACTBOpPAX
Hroro no pazneny 17
Paznen 2. HemeTasibl M MX coeIMHEHHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.1 t P P 4 1 https://m.edsoo.rt/ZTN1F7001
anemeHToB VIIA-rpynmsl. ['anorenst
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COEJIMHEHUS
OO01mas xapakTeprucTUKa XUMUYECKIX
2.3 anemMeHToB VA-rpynmsl. A3ot, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COCTMHEHUS
OO01mas xapakTeprucTUKa XUMUYECKIX
2.4 sanemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 https://m.edso0.ru/JPJI200VIX
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3zgen 3. MeTauibl M UX COeTUHEHU A

3.1 OO01111€e cBOMCTBA METAIIJIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Bakueime MeTauibl M UX COeIUHEHUS 16 https://m.edsoo.ru/EFKQWI9HZI
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
B
4.1 CUHLCCTRA 1 MATEPHATIB B KHIHH 3 https://m.edsoo.ru/TENBWEF7Y
YeJ0BeKa
Hroro no pazneny 3
Pe3epBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJabHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

IIpenmer xumuu. Posb xumuu B
JKU3HM 4eoBeka. Tena u
BEILIECTBA

https://m.edsoo.ru/L62DS2CZR

IlonsTre o METOAax IIO3HAHUA B
XUMHHU

[TpakTuueckas padorta Ne 1
«IIpaBuna paboThI B
nabopaTtopuu U NpUEMBI
oOpailieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM)

YucThle BEECTBAa U CMECH.
Crnioco0Osl pa3zeneHus: cMecei

https://m.edsoo.ru/9ZJAEW050

https://m.edsoo.ru/LSEW4353D

https://m.edsoo.ru/6TME21FW8

[IpakTuueckas pabora Ne 2
«Paznenenue cmeceit (Ha
pUMepe OYNCTKU MTOBAPECHHON
COIIN)»

https://m.edsoo.ru/K3LS5SMCRY

ATOMBI 1 MOJIEKYJIBI

XUMUYECKUE IIEMEHTHI. 3HAKH
(CUMBOJIBI) XUMHUYECKUX
JJIEMEHTOB

HpOCTBIe " CJIIOKHBIC BEIICCTBA

https://m.edsoo.ru/BLS04WTBS§

https://m.edsoo.ru/AH3D4DNAX

https://m.edsoo.ru/DXJBSTJ95

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

https://m.edsoo.ru/IMOBJ3QZ5



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5

10

3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTB. XUMHUYECKast
dbopmyna. BaneHTHOCTh aTOMOB
XUMHYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/IMC496F X6

11

OrHOCUTEIbHAA aTOMHAs Macca.

OTtHocuTeIbHASI MOJIEKYJISIPHAS
Mmacca

https://m.edsoo.ru/PIZPCIMDX

12

13

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCIUHEHUH

KonuuectBo BemecTBa. Modb.
MounsipHas macca

https://m.edsoo.ru/GHV58QMVE

https://m.edsoo.ru/368UNL5Y?2

14

Ddu3znyeckre U XUMHUYECKIE
siBIIeHUS. XUMHYECKas peaKknuus

https://m.edsoo.ru/YZMES6ATH

15

16

17

18

[Ipu3naku u ycinosus
IIPOTEKAHUS XUMUYECKHUX
peaKuuit

3aKOH COXpPaHEHMsI MacChl
BEILECTB. XUMUUECKHUE
yYpaBHEHUS

Brruucnenus koanvecTsa,
MacChbl BEIIECTBA 10
YpaBHEHUSAM XUMUUYECKHUX
peakuun

Knaccudukanus XuMuaecKkux
peakiuit (CoeTMHEHN,
Pa3JIOKEHHUS, 3aMEIICHUS,
oOMeHa)

https://m.edsoo.ru/N6DVNJKQ5

https://m.edsoo.ru/M8DS4IHVM

https://m.edsoo.ru/LUY9U3EQE

https://m.edsoo.ru/L480O7LAGB



https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHmukiIoneauct. O0o00IEeHue
cUCTEMATH3aIUs 3HAHUN

https://m.edsoo.ru/PIWARH3AB

20

Kontponsnas padora Nel mo
TeMe «BelecTBa 1 XuUMHYeCKUE
peaKIum»

https://m.edsoo.ru/ON62SNERU

21

22

23

24

25

Bo3nyx — cMech razos. CoctaB
Bo3ayxa. Kucnopoa — sanmemeHnT
U npocToe BemecTBo. O30H

dusnyeckue 1 XUMHYECKUE
CBOMCTBA KHCIIOpOaa (peaKIuu
OKHCJIeHHUs, Topenue). [Tonsatue
00 okcHaax

CnocoObI mony4eHus
KHUCTIOpO/ia B JIa0OpaTOPUU U
MPOMBIIIJICHHOCTH.
[TpumeHeHune kucaopoa

TennoBoil 3¢ ekt XuMuueckoi
peaKIuHu, MOHATHE O
TEPMOXHUMHUYECKOM ypaBHEHHH,
9K30- U SHJIOTEPMUYECKHUX
peaKIusIx

Tomnuso (HepTh, yroyb 1
MeTaH). 3arpsa3HeHue Bo31yXa,
CHOCOOBI €ro Mpe1oTBpaIeHHUs

https://m.edsoo.ru/XONONRNI1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKJZHKX

https://m.edsoo.ru/USNYSUUW2

26

[TpaxTrueckast paborta Ne 3 o
teme «llomydenue u cobnpanme
KHCJIOPO/a, U3yYEHHE €T
CBOMCTB»

https://m.edsoo.ru/5516UHX3R



https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

27

Bonopon — anemeHT u mpocToe
BemlecTBo. Haxoxnenue B
npUpoe

https://m.edsoo.ru/WD392ACWB

28

DuU3nYECKUEe U XUMAYECKUE
CBOICTBa BOJOPO/IA.
[Ipumenenue Bogopoaa

https://m.edsoo.ru/0SZ28459R

29

30

[TonsTre 0 KMCIOTaX M COJISIX

Crioco0bI moTydeHus BOAOpo/Ia
B JabopaTopuu

https://m.edsoo.ru/TMWNIVC43

https://m.edsoo.ru/C9TO9UCIP

31

[IpakTrueckast padora Ne 4 o
teme «llomydenue u cobupanme
BOJIOPO/1a, U3YUYECHHUE €TO
CBOMCTB»

https://m.edsoo.ru/SS3WAX33K

32

33

34

35

MonsipHslii 00bEM Ta30B. 3aK0H
ABorazpo

Brruncnenus o0béMa,
KOJINUECTBA BEIIECTBA r'a3a Mo
€ro U3BECTHOMY KOJINYECTBY
BEIIECTBA UIIH 00BbEMY

Brruncienus o0bEMOB ra3os 110
YPaBHEHUIO PEAKLIMM HA OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
razoB

Ddusnyeckrue 1 XUMUYECKHE
CBOMCTBA BOJIBI

https://m.edsoo.ru/M3KSO1QDQ

https://m.edsoo.ru/MXGOY304M

https://m.eds00.ru/9TQ8AXABY

https://m.edsoo.ru/7JAOGFZK4R

36

Cocras ocuoBanuii. [Torsarue 00
VMHJHAKATOpax

https://m.edsoo.ru/IXB2W6IVL



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL

37

Bona kak pactBopuTeIs.
HacbliieHHbIe ¥ HEHAChIILIEHHbIE
pacTBOpbl. MaccoBast 107151
BEIIIECTBA B pacTBOpE

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTuueckas padora Ne 5 o
teMe «lIpurorosnenue
pPacTBOPOB C ONpeAeNEHHOM
MAacCOBOM J10JIeil paCTBOPEHHOTO
BEIIECTBA»

https://m.edsoo.ru/ WXUKPAUOA

39

KonTtponpsHas padora Ne2 mo
teme «Kucnopoa. Bonopon.
Bona»

https://m.edsoo.ru/IM7935DRY

40

41

42

OKcHIBIL: COCTAB,
KJIacCU(UKaIMs, HOMEHKIIATypa
[Tony4yeHne 1 XUMHUYECKHE
CBOWCTBA KUCIIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX
OKCHI0B

OcHOBaHUS: COCTaB,
KJaccuguKals, HOMEHKIaTypa

https://m.edsoo.ru/STFSJINAY

https://m.edsoo.ru/8JAZ9YWS2

https://m.edsoo.ru/5SU397HUSC

43

HonyquHe U XUMHNUYCCKHUC
CBOMCTBA OCHOBAHUI

https://m.edsoo.ru/GD9A28ROE

44

45

Kucnotsi: cocras,
KJaccuukanus, HOMEHKIIATypa

HOJ'Iy‘{CHI/IC 1 XUMHUYCCKHUEC
CBOMCTBA KHCJIOT

https://m.edsoo.ru/Q6U4WEBK7

https://m.edsoo.ru/Z2GCRN45W

46

Comnu (cpennue):
HOMEHKJIaTypa, CITIOCOObI

https://m.edsoo.ru/JSNUIM9TJ



https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ

MOJIyYEHUS, XUMHUYECKUE
CBOMCTBA

47

[IpaxTuueckas padora Ne 6.
Pemienne skciepuMeHTAIBHBIX
3a7a4 1o Teme «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX
COCIMHEHUIN

https://m.edsoo.ru/58D13JF7V

48

49

50

I'enernueckas CBA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COeTUHEHUN

O000I11IeHNE U CUCTEMATU3ALUS
3HAHUU
KonTponbnas paborta Ne3 mo

TeMe "OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COeTMHEHUN"

https://m.edsoo.ru/YDS6ZRE31

https://m.edsoo.ru/S7TBUOEEYN

https://m.edsoo.ru/AFA7IDULD

51

[IepBble mONBITKN
KJIaCCU(PUKALUU XUMUYECKUX
anemMeHToB. [IoHsaTHe 0 rpymnmax
CXOJHBIX 2JIEMEHTOB

https://m.edsoo.ru/COV3CC214

52

[Iepnoanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKUX 3y1eMeHToB J[. 1.
Menpeneesa

https://m.edsoo.ru/X9F1NR3US

53

54

[Iepuoasl, rpynmsl, MOATPYIIIBI

Crpoenue atomoB. CoctaB
aTOMHBIX sifep. M30Tombl

https://m.edsoo.ru/NOMWWJIRXN

https://m.edsoo.ru/IMUDOMRSH

55

CtpoeHue IeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

https://m.edsoo.ru/T9SYNVEB2



https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2

[Tepuoanueckoii cucremst 1. 1.
Meupgeneena

56

XapakTepucTUKa XMMUYECKOTO
3JIEMEHTA 10 €r0 MOJIO0KEHUIO B
[Iepnonnueckoii cucreme /1. U.
Menneneena

https://m.edsoo.ru/YIPO4OMDX

57

58

59

60

61

3nauenue [leprnoandeckoro
3aKOHAa JJI Pa3BUTHUS HAYKU U
npaktuku. J[. 1. MenneneeB —
Y4EHBIN, IEJAror U TpakIaHuH

PesepBusiit ypok. O6o0mieHue u
cucTeMaTH3alus 3HaHUi /
Bcepoccuiickas npoBepoyHas
paborta

Kontponbnas paborta Ne4 mo
teMe «CTpoeHHe aToma.
XuMuyeckas CBSI3b» /
Bcepoccuiickas npoBepoyHas
pabora

SJICKTPOOTpI/H_IaTeHBHOCTI)
aTOMOB XMMHWYCCKHX O3JICMCHTOB

Nonnas xummrdeckas CBA3b

https://m.edsoo.ru/SZD8XEQQP

https://m.edsoo.ru/ZCQTRPO8Y

https://m.edsoo.ru/FTIZF99WF

https://m.edsoo.ru/HZA110EDS§

https://m.edsoo.ru/3SY1RJKVI

62

63

KoBanenthas oJrsIpHas
XUMHUYECCKas CBA3b

KoBanentnas HEMOoJIsIpHad
XUMHUYCCKas CBA3b

https://m.edsoo.ru/EOL3MT2AE

https://m.edsoo.ru/9Y VR3IFUXI

64

CrerneHp OKHUCIICHUSI

https://m.edsoo.ru/RA6CVXM66



https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66

OKHUCITUTENBHO-

65 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBUTEJIbHBIC PEAKITUU

66 OKHUCINUTEIN U BOCCTAHOBUTEIN 1 https://m.eds00.1u/QPS46Z5PU
PesepBHbIil ypok. O6001ICHNE 1
cucTeMaTu3aus 3HaHui 110

67 H 1 https://m.edsoo.ru/4RH7M35NF
teme «CTpoeHue aToma.
XUMHUYECKas CBIA3E)
Pese 7 . O0001EeHnE

68 SCPBHBI YPOK © \I,H e 1 https://m.edsoo.ru/7DNRBZ948
cucTeMaru3anus 3HaHuil

OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KUIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PecypcChl

Ilepnonrueckuit 3aK0H.
IIepuonnueckas cucrema
XUMHUYECKUX djieMeHToB /1. U.
Menneneena

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHUYECKUX
3JIEMEHTOB IEPBBIX TPEX
MEPUOJIOB

Knaccudukanms u
HOMEHKJIaTypa
HEOPraHWYECKUX BELIECTB

Buapr xumMnueckoit cBI3U 1
THUIIBI KPUCTAIUTUNYECKUX
pemeToK

Kontponbnas padota Nel o
teme «IloBTOpeHue u
yrayOieHne 3HaHUH OCHOBHBIX
pa3aenoB Kypca 8 Kiaccay

https://m.edsoo.ru/GNJPEROFB

https://m.edsoo.ru/WTO1WRA2Q

https://m.edsoo.ru/UI4Y5CFRV

https://m.edsoo.ru/J4X8ZN212

Knaccudukanms xumuuecknx
peaKuuii Mo pa3InYHbIM
MpU3HAKaM

https://m.edsoo.ru/X8XAE7E2]

[TonsiTue o ckopocTu
XUMHYECKON PEaKIuu.

https://m.edsoo.ru/6 VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

IloHsiTHHE O TOMOI€HHBIX U
IeTEPOrCHHBIX PCAKIUAX

ITonsATHE O XUMHYECKOM
paBHOBecuu. DaKTOPHI,
BIIMSIIOLLKME HA CKOPOCTh
XUMHYECKON pEaKIuu 1
MOJIOKEHHE XMMHYECKOTO
paBHOBECHUS

https://m.edsoo.ru/H4FH7NZNM

10

11

OxucanTenpHo-
BOCCTaHOBHTEIIbHBIC PEAKIINU
Teopust 2eKTPOTUTHIECKOM
muccoranuy. CUIIbHBIC U
ci1a0bIe AIEKTPOITUTHI

Honnble ypaBHEHUS peakinii

https://m.edsoo.ru/648V11026

https://m.edsoo.ru/2KCYCLZ16

https://m.edsoo.ru/VN2SBINI1R

12

XHUMHYECKHE CBOMCTBA KUCIIOT
M OCHOBAHUI B CBETE
MpesicTaBIeHH 00
AIEKTPOJIUTUYECKON
JHUCCOHAIIN

https://m.edsoo.ru/SHH81YVXI

13

XHUMUYECKUE CBOKCTBA COJIEH B
CBETe MpeCcTaBIeHU 00
BJIEKTPOTUTUYECKON

U CCOLIAIIIN

https://m.edsoo.ru/ETD5QTS4G

14

15

[TonsiTue o ruaponuse conen

O0001IeHYE ¥ cCUCTEMAaTU3 AU
3HAHUH

https://m.edsoo.ru/9JFRAVESW

https://m.edsoo.ru/FEEIZRMBG



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG

16

[TpakTuyeckast padora Ne 1.
«Pemenue
IKCTIEPUMEHTANIBHBIX 331aW»

https://m.edsoo.ru/7VXTFHIT4

17

KonrtponsHas padora Ne2 o
TeMe «DJIEKTPOJIUTHYECKAst
aucconuanus. XuMUYECKHe
peaKIMy B pacTBOpax»

https://m.edsoo.ru/9RKLZDNUX

18

19

20

21

22

OOm1ast xapaKTepUCTHKA
rajoreHoB. XuMHUYECKUE
CBOICTBA Ha MPUMeEPE XJI0pa

XnopoBoaopoa. ConsiHas
KHCIIOTa, XUMHYECKHE
CBOICTBA, MTOJIYYEHHE,
IIpUMEHEHNE

[IpakTuueckas paborta Ne 2 o
teMe «Ilonmydyenue consHoin
KHUCJIOTBI, U3y4YECHHUE €€
CBOMCTB»

Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIIH
OJIMH U3 PEareHTOB JaH B
n30LITKE

OOw1ast xapakTepUCTHKa
25eMeHTOB VIA-rpynmsl

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

https://m.edsoo.ru/4BISHO70F

https://m.edsoo.ru/VMWKERSEP

23

AnnorpomnHbie MOAUGBUKAITIT
cepnl. HaxoxieHue cepbl 1 e€
COECIMHEHUH B IPUPOJIE.
XUMHUYECKHE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8PO



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO

24

CepoBoopo/1, CTpOEHHUE,
bu3znuecKkrue U XUuMHUYEeCKHe
CBOICTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxcuppl cepsl. CepHas
KHCJIO0Ta, (PU3NYECKHe U
XHMHUYECKHE CBOMCTBA,
IIPUMEHEHHE

https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKUE PEAKIUH,
JIeXKaIue B OCHOBE
IIPOMBIIIJIEHHOTO criocoda
MOJTyYEHUsI CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpY’Karolllen cpebl
COCMHEHUSIMU CEPbI

https://m.edsoo.ru/H7FT3NON4

27

Briuucienne MaccoBOi 101U
BBIX0/1a MPOAYKTA peaKkLuu

https://m.edsoo.ru/HSJE186 WN

28

OOw1ast xapakTepUCTHKA
aneMeHToB VA-rpynnsl. A3oT,
pacnpocTpaHeHue B IPUpPOJIE,
(1)I/ISI/I‘I€CKI/I€ U XUMHNYCECKHUEC
CBOMCTBA

https://m.edsoo.ru/ WAHRMB976

29

30

AMMuak, ero ¢puznyeckue u
XUMHYCCKHE CBOMCTBA,
MOJIy4€HUE U IPUMEHEHHE

[IpakTuyeckas pabora Ne 3 o
teme «llonydyenue aMmuaxa,
W3Yy4YEHHUE €r0 CBOKCTB)

https://m.edsoo.ru/HZAYESF13

https://m.edsoo.ru/JORP64IFJ



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ

31

A3oTHas KHCI0Ta, €€
(bU3UYECKHe U XUMUYECKUE
CBOICTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnons3oBanue HUTPATOB U
COJIEHd aMMOHUS B Ka4eCTBE
MUHEPAIbHBIX YI00pEHU.
XUMHUECKOE 3arpsi3HEHUE
OKpY’Kalollen cpebl
COEMHEHUSIMH a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

dochop. Oxeun pochopa (V)
u pochopHas KUCIIOTA,
bu3rUeCKre U XMMHUYECKUE
CBOMCTBA, MOJYYCHUEC

https://m.eds0o.ru/GDQJSO3WP

34

Hcnonp3oBanue gocaToB B
Ka4yecTBE MUHEPATbHBIX
yaoOpeHuit. 3arpsi3HeHHE
MPUPOAHOM cperbl hocdaTamu

https://m.edsoo.ru/UAZ3IHU65V

35

36

37

38

Yraepon, pacipocTpaHEHHE B
npupojie, Gu3nIecKue u
XHUMHYECKHE CBONCTBA
Oxkcuapl yraepojaa, ux
(bU3UYEeCKre U XUMUYECKUE
CBOICTBa. DKOJOTHYECKHE
poOJIeMBbl, CBSI3aHHBIE C
okcuaoMm yriepoaa (IV)
YronbpHas KUCI0Ta U €€ COIU

[IpakTuueckas padora Ne 4 o
teMe "[lonydyenue yriaekuciaoro

https://m.edsoo.ru/DWOM6SUUL

https://m.edsoo.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDG6IPA

https://m.edsoo.ru/G2HZXQGCS



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

ra3za. KauectBeHHas peakuus
Ha KapOoHaT-HOH"

39

40

[TepBoHayabHbBIE MTOHATHUS 00
OPraHMYeCKHUX BEIIECTBAX KaK
0 COEUHEHUAX yriaepoaa

Kpemuuii u ero coeguHeHus

https://m.edsoo.ru/30TIZ109Z

https://m.edsoo.ru/75JXNHOI8

41

[TpakTuyeckas pabora Ne 5.
Pemenue skcriepiMeHTaTbHBIX
3aj1a4 1o TeMe «BaxHeiime
HEMETAaJUIbl U UX COCTUHCHHUS

https://m.edsoo.ru/O7E8D0D7Z

42

KonTponbnas padora Ne3 no
TeMe «BakHenme HeMeTauIbl
U UX COEOUHEHUI»

https://m.edsoo.ru/S85J9UGH3

43

OOm1ast xapaKTepUCTHKA
XAMUYECKHUX DJIEMECHTOB —
MeTauIoB. MeTramnndecKkas
CBSI3b M METAJNIMYECKast
KpUCTAJUITNYECKasl PeIIETKa.
dusznyeckue CBOMCTBA
METaJJIOB

https://m.edsoo.ru/XK1GYPCO1

44

XnuMHyeckre CBOMCTBA
METAJIJIOB.
DNEeKTPOXUMUYECKUN P
HaIpsHKEHUH METaJIOB

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mmwme crmocoOb! MOTyYeHUs
MeTauioB. CILaBbl.
Brruucnenus no ypaBHeHHSIM
XUMHYECKUX PeaKIIUid, eClin

https://m.edsoo.ru/G54GDQI2D



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D

OAWH U3 pCarcHTOB COACPKUT

MpUMECH

46 [ToHsiTHE O KOPPO3UHU METAILIIOB https://m.edsoo.ru/4AFIGDOWOW

47 Illenoynbie METaIBI https://m.edsoo.ru/X1B4BPUW?2
OKcHUabl ¥ THAPOKCUIBI HATPHUS

48 A AP A P https://m.eds00.ru/Q4DX0G3U9
U Kajusg
[llenoyHO3eMEIBbHBIC METAJLIBI

49 . . https://m.edsoo.ru/REOCDY0K6
— KaJIbIIUHA ¥ MarHui
Baxxueiinme coequHEeHUS

50 https://m.edsoo.ru/CJIR96CMZA
KaJbIIUs
O000111eH1E U CUCTEMATHU3ALIMS

51 o https://m.edsoo.ru/O5PXGG1BE
3HAHUN
JKEcTKOCTh BOIBI U CIIOCOOEI €€

52 https://m.edsoo.ru/ WFMBFTTTP
YCTpaHEHUS
[IpaxTnueckas padora Ne 6 o

53 TeMe "JKECTKOCTH BOILI U https://m.edsoo.ru/NF1ROKBS&J
METOJIbI €€ yCTpaHEHUS"

54 AJTOMUHAN https://m.edso0.ru/9ZJ8RD1TV
AmMboTepHBIE CBOMCTBA OKCHIA

55 Gorep a https://m.edsoo.ru/NISKIIOJ5
Y TUAPOKCU]IA

56 Keneso https://m.edsoo.ru/F20NJR5SR
Oxcuapl, THAPOKCHUILI U COJIH

57 g AP 8 https://m.edsoo.ru/IRTUBLAMP
xenesa (II) u xenesza (1)
O00011IeHIE U CUCTEMATU3ALIUS

58 H} H https:/m.edsoo.ru/NAON6HGKZ
3HAHUH
[IpakTnueckas padora Ne 7.

59 https://m.edsoo.ru/ZN7G0QSMX

Pemenne SKCIICPUMCHTAIIBHBIX



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX

3a71a4 110 TeMe «Bakuenume
METaJUIbI U UX COEIUHEHUSD)

60

Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB JIaH B
M30BITKE WU COIAECPIKUT
npumMecH. Beraucnenus
MaccoBOM JJ0JIM BbIXO/1a
IPOAYKTa peaKIuK

https://m.edsoo.ru/AYD2HESIY

61

O0001IeHYE ¥ CUCTEMATU3 AL
3HAHUH

https://m.edsoo.ru/B8TOVTKOP

62

63

64

KonTponbnas pabora Ne4 mo
Teme «BaxHeilmme MeTauibl 1
UX COCTUHEHUS

BemectBa u MaTcpHraibl B
HOBCG,I[HCBHOﬁ JKHU3HHU
YCJIO0BCKa

XUMHYECKOE 3arps3HEHNE
OKpY’Karolllen cpebl

https://m.edsoo.ru/703C804GN

https://m.edsoo.ru/OFI132JMTO

https://m.edsoo.ru/9ANGYEYQI

65

66

67

Ponp xumuu B pemeHnn
9KOJIOTMUYECKUX MPOOIeM
PesepBHrlIil ypok. O6o001IeH1e
U cUCTeMaTu3alus 3HaHUH

PesepBHrlIil ypok. O6o01IeH1e
U CHCTEMAaTU3alus 3HAaHUH

https://m.edso00.ru/180Q203Y28

https://m.edsoo.ru/DT1BAS5U4

https://m.edsoo.ru/P52TJZNXV

68

PesepBubIil ypok. O600meHne
M CUCTEMAaTU3aIys 3HaHU!

https://m.edsoo.ru/TMK36TJZG



https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68






ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1

IIo Teme: ((HepBOHa'-IaJ'II)HI)IC XUMHNYCCKHUEC ITOHATHUA»

1.1

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHSATHH: aToM,
MOJIeKYJla, XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAsA), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJEKYJspHas Macca, KOJIUYECTBO
BELIECTBA, MOJIb, MOJSPHAs Macca, MaccoBasl J10JI1 XMMHUYECKOIO
JJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM, XUMHUYECKash peakius,
KIacCU(PUKALMS ~ peakIHil: peakluu  COCAWMHEHUs, PeaKIuu
pa3NoKEHUs, pEaKIUH 3aMelIeHHs, peaklud OOMEHa, HK30- H
SHJOTEPMUUYECKHUE PEAKINH, TeIUIOBON 3((EKT peakiuu, pacTBop,

MacCcCoOBas J0JIA BEIICCTBA (HpOHeHTHa}I KOHI_ICHTpaLII/ISI) B pacTBOpPC

HWIUTIOCTPUPOBATE B3aAUMOCBS3b OCHOBHBIX XHMHUYCCKHUX MMOHATUU U

MNPUMCHATH OTU MMOHATHUA IIPU OITMCAHHUU BECUICCTB U UX HpeBpaHIGHI/II\/’I

1.3

HCIIOJIb30BAaTh XUMHUUYCCKYIO CUMBOJIMKY IJISI COCTABJICHUS (I)OpMy'J'I

BEIIECTB U YPABHEHUN XUMHYECKUX PEAKIUI

1.4

PaCKpbIBaTb CMBICII 3aKOHOB COXpPAaHCHHA MacCChl BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSAPHOI'0 YYCHUS, 3aKOHa

ABorazpo

1.5

1.6

ONpeaAciiiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHHX
COCIMHCHUAX

KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKHUEC pPCAKIUU (HO qucia1y U COCTaBy

Y4acCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3P (HEKTY)

1.7

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYK) MAacChI

BCIICCTB




1.8

1.9

1.10

2.1

BBIYHCIISITh MAaCCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTa 1Mo (popmylie

COCIMHEHUS,

BBIUUCIISATH MaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE

MPUMEHSTh ECTECTBEHHOHAYYHBIE METO/IbI IIO3HAHKS — HAOII0JICHNE,
W3MEpEHUe, MOJCTUPOBAaHUE, OKCICPUMEHT (pealdbHBId U
MBICJICHHBIN )

[To Teme: «BakHelme npecTaBUTETN HEOPIAaHUIECKUX BEIIECTB)

PaCKpbIBaTb CMbLICII OCHOBHBLIX XHMHUYCCKHX MTOHSTHH: OKCH I,

KHCJ10Ta, OCHOBAaHUC, COJIb

2.2

OIpCACIIATh IMPHHAAJICIKHOCTh BCIICCTB K OHpeI[eJ'IéHHOMy KJIacCy

coeanHeHui 1o Gpopmynam

23

KJIaCCU(PUIIMPOBATh HEOPTAaHMYECKUE BEIIECTBA

24

2.5

2.6

XapakTepu30BaTh (OMHMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKIasl OMKMCAHUE NPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOUIMX  XMMHUYECKHX
peakuuii

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOT'O0 COCTaBa, BO3MOYKHOCTH MPOTEKAHHUS XUMHUYECKHUX

npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

ClleIoBaTh TMpaBWJIaM TIONB30BAHUS XHMHUYECKOM TMOCYJIoi U
abopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUJIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH TIO BBITIOJTHEHHIO
na60paT0pme XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BEIIeCTB (BOJAOPOAA M KUCIOPOJa), MPUTOTOBICHUIO
pacTBOpOB € OMNPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOTO
BEIECTBA, MIIAHUPOBATH U MPOBOJUTH XUMHUUYECKUE IKCIIEPHUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB IIEIOYEH M KHCIOT C TOMOIIBIO

WHIMKATOPOB (JaKMyc, (heHosndTanent, METUIOPAHK U IpyTHUE)

2.7

MIPOBOJIUTH PACYETHI IT0 YPABHEHUIO XUMUYECKON peaKkIuu

[Io teme: «llepmognueckuit 3akoH u Ilepumonmueckass cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CtpoeHue aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PACKpPBIBATE CMBICII OCHOBHBIX XUMHUYCCKUX TOHSTHH: AApO atoMa,

BHCKTPOHHLIﬁ clion aToMa, aToOMHas Op6I/ITaJ'IB, paauyc aroma,




XUMHYCCKad CBA3b, IMOJIApHAss W HCHOJIpHAsA KOBAJICHTHAsA CBA3b,
OJICKTPOOTPUIATECIIbHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(I)I/II_[I/IpOBaTB XHUMHUYCCKHUEC 3JICMCHTHI

33

3.4

OIMCBIBATh U XapaKTepu30BaTh TabamuHyto Gopmy Ileproanueckoit
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3iuyaTh IMOHITHUSA «IJIaBHas
nonrpynmna (Arpynma)» u «mnobouynas mnoarpynna (brpymma)y,

«MaJiple» U «OOJIbIIHE)» IEpUOAbI

packpsiBaTh cMbica I[lepuoamdeckoro 3axkona JI.M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE TMEPUOJUYECKOM  3aBUCHMOCTH
CBOMCTB XMMHYECKHMX DJIEMEHTOB OT HX IIOJOKEHUSI B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAUeHHs, KOTOphIE HMEIOTC B  Tabnmie
«lleppoguyeckas  cucrtema  XumMudeckux  anemenros .M.
MeHieneeBay ¢ YMCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHsI aTOMOB
XMMHUYECKHX DJEMEHTOB (COCTaB M 3apsja sjapa, o0llee 4YHCIo

QJICKTPOHOB U PACHpPCACICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

ONpCACIIITL  CTCIICHbL  OKHUCJICHHUA  JJICMCHTOB B 6I/IHapHHX

COCAUHECHUAX

3.7

OTNpEeAENATh BHUJI XMMHUYECKON CBS3M (KOBAJIEHTHAs U HOHHAs) B

HCEOPraHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BelecTBO U XUMUYECKasT PEAKIIUSDY

1.1

PaCKpBIBATE CMBICII OCHOBHBIX XWUMHYECKUX TIOHSTHM: pacTBop,
QJICKTPOJHUTBI, HEIJICKTPOJIHUTBI, 3JICKTPOJIUTHYCCKAA AUCCOLIHALINA,
p€aKkuu MOHHOI'O O6MeHa, KaTaJm3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMLIC n HCO6paTI/IMBIe pcaKknuu,
OKHCIINTCIBPHOBOCCTAHOBHUTCIIbHBIC p€aKkuuu, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHUCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIIN,

aM(pOTEepHOCTh, XHUMHUYECKas CBsi3b (KOBAJICHTHAs, HOHHAas,




1.2

MeTaJIJII/I‘-IeCKaSI), KpucTallinyecrasd peméTKa, CIIIaBbI, CKOPOCTb
XHUMHYSCKOHN p€aknuun

HUIUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHYCCKHX MMOHATUH H

MNPUMCHATH OTU MOHATUA IIPU ONIMCAHHUU BCUICCTB U UX HpeBpameHm"I

1.3

COCTABJISITh YPaBHEHUS AJICKTPOJIUTUUYECKON NUCCOIUALUUA KUCTIOT,
mienioueld U coJied, MOJIHbIE M COKpAIIEHHBIE YpaBHEHUS peakiuil

HUOHHOTO OOMEHA

1.4

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCca 3TUX peakuuit
MIPOBOAMUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakiiuu

I[To temam: «Hemeramnsl U ux coeaquHeHUs» U «MeTamipl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHCHIBaTh) 0OmMEe W crenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOITBEPKIA

OIMMCAHUC TIPUMCPAMH MOJICKYJIIDHBIX W HOHHBIX ypaBHeHI/Iﬁ

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.2

23

24

COCTAaBJIATH YPABHCHU A peaKuHﬁ, MOATBCPKAAIOIIUX CYHIECCTBOBAHNEC

TeHETHYECKOM CBA3HU MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMUUCCKHUX npeBpameHI/Iﬁ B pa3JIMYHbIX

YCIIOBHSIX

CleIoBaTh TMpaBWJIaM TONB30BaHUS XHMHUYECKOM TMOCYIoi U
nabopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUiIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH TIO BBITTOJTHEHHIO
na60paT0prlx XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/HO

ra3006paSHLIX BCIICCTB (aMMI/IaKa " YTJICKHUCIIOTO rasa)

2.5

OpOBOAWUTE pPE€aKOWH, IMOATBCPKAAIONINEC KA4eCTBEHHLIA COCTaB
pa3MUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XIJIOPHU-,
Opomun, womupa, kapOoHat, Qocdar, cummkar, cynbdar,
THUAPOKCUJIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METAJUIOB,

MPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB

ITo Teme: «XuMHs 1 OKpy>Karolas cpeiar

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMH4Yeckux moHatuil: [IJIK

BCIICCTBA; KOPPO3HA MCTAJIJIOB




3.2

MPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHOU JEATEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMaTH3alIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUISI HM3Y4YCHHS
CBOMCTB BEIECTB U XUMHUYECKHUX PEAKIIUN; €CTeCTBEHHOHAYYHBIC
METOJIbI TIO3HAHUS — HAONIOACHHWE, MU3MEPEHHE, MOJCIUPOBAHHE,

AKCTIICPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUS

[TepBoHavanbHbIe XUMHUYECKHE MOHSATHS

[Tpenmer xumuu. Poiap XxumMuu B )KM3HU YeOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemrectBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE

BCIICCTB

ITonsTHE O METOAAX MTO3HAHUS B XUMHMHU. UHCTHIE BEIIECTBA U CMECH. Crioco05b1

pa3aeneHus cmecen

1.3

1.4

ATOMBI U MOJICKYJIBI. Xumuueckue daeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’ICKynﬂpHOG YUCHUC

XuMuueckas Q)opMyna. BaneHTHOCTE aTOMOB XUMHUUYECKUX JIEMEHTOB. 3aKOH
INOCTOAHCTBA cocCTraBa BCIICCTB. OtHocuTenLHas aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHAsgs Macca. MaccoBasgs g0l XHMHUYECKOTO

9JICMCHTa B COCJMHCHHUHN

1.5

1.6

KonnuectBo Bemectsa. Monbs. MossipHast macca. B3auMoCBs3b KOJIMYECTBA,
Macchl UM YHMCIIAa CTPYKTYpHBIX €IMHHUII BeulecTBa. Pacué€rbl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

Pu3nyecKknue U XMMUYECKHE ABJICHUSA. XUMHUUYECKas PEAKLUs U €€ NPU3HAKU.
3aKOH  COXpaHEHHMs  MacCchl  BeIIeCTB.  XHMMHMYECKHE  ypaBHEHUS.
Knaccugpukanuss  XUMHYeCKMX  peakiuil  (COeIMHEeHMs,  pa3jioXkKeHus,

3aMelleHus, ooMeHa)

1.7

XWMHUYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYIOH, C
mpaBuJIaMy pabOTHI B T1abopaTopuu U mpruéMaMu o0palieHus ¢ 1ab0paTopHBIM
obopyoBaHHEeM, HM3y4YeHHE W ONucaHue (GU3NYECKHUX CBONCTB 00pa3IioB
HEOPraHMYECKUX BEIIeCTB, HaOmiogeHue (u3udeckux (TUIaBIEHUE BOCKA,
TasiHHE JIbJ1a, PACTUPAHKE caxapa B CTyIKe, KHTIEHWE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKHX (TOPEHHE CBEYM, TMPOKAIMBAHME MEIHOM  MPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOIEHUE W OIHUCAHUE
MPU3HAKOB TMPOTEKAHMA XHUMHUYECKUX peakIuil (pas3lokeHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHCIOTBI C XJOPHIOM Oapus, pa3IoKeHHE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOCICTBUE HKele3a C paCTBOPOM




conu Meau(Il), usyuenune cnoco6oB pa3eneHus cMecei (C TOMOIIbI0 MAaTHHTA,
¢GwIbTpOBaHKE, BBIMTAPUBAHKUE, AUCTUILISAIMS, XpoMarorpadus), IpoBeIecHUE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPe3yJIbTaTOB
MPOBE/ICHUS OIBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl, CO3/IaHUE

MoieJield MOJIeKYJT (I1apOCTEeP KHEBBIX )

Baxueiine npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razo. CocraB Bo3ayxa. Kucinopon — anmemeHT U mpocrtoe
BemlecTBo. Haxoxxnenue kucinopoaa B mpupoae, Gpusnueckue U XMMUUYECKHUE
cBoiicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucnopona. CrocoOb
HOJY4YEeHUs KUCIOpOAa B J1a0OpaTopuu M IMPOMBILIUIEHHOCTH. KpyroBopot

Kucnopoza B npupoze. O30H — anorponHas MoaAupUKaLMs KHCI0POaa

2.2

TernoBoii 3¢ (ekT XUMUYECKOW peakmuu, TePMOXHMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJOTEPMUYECKHE peakuuu. TOIIMBO: yroib U METaH. 3arps3HEHHE

BO3JlyXa, YCUJICHHE TTAPHUKOBOT0 3 PEeKTa, pa3pylICHUE 030HOBOTO CIIOS

23

24

2.5

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxxneHue Boopoaa B Npupo/Ie,
¢usnyeckue M XUMHUYECKHE CBOWMCTBA, IMPUMEHEHHE, CIIOCOOBI IMOy4EHHUSI.

Kucnotsl u conmu
MossipHblil 00bEM Ta30B. Pacy€Thl Mo XMMUYECKUM ypaBHEHHSIM

®usnyeckue cBoicTBa BoAbl. Boma kak pacrBoputens. PacTBopsI.
Hacpliiennpie 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEHIECTB B BOJIE.
MaccoBass nons BeliecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBL.
OcHoBanus. Posib pacTBOpoOB B MPHUPOJIE U B KU3HHU YesnoBeka. KpyroBopot
BOAbl B TMpUPOJE. 3arpsi3HEHHE MpUPOIHbIX BOA. OXpaHa M OYHUCTKA

IIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudpukanuss neoprannueckux coenunennit. Oxcunapl. Kimaccudukarms
OKCHJIOB: colieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIe) U
HecoseoOpaszyromue. Homenknarypa okcunoB. @u3ndyeckue U XMMHUYECKHE

CBOMCTBaA OKCHUIOB. HOHy‘-ICHI/IC OKCHUI0B

OcHoBanus. Kiaccudukanus oOcCHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HomeHknarypa ocHoBaHMi. PU3NYECKUE U XUMHUYECKHUE CBOMCTBA
ocHoBaHui. [loryuenue ocHOBaHUM

Kucnoter. Knaccudpukanusa kucnor. Homenknarypa kucior. dusndeckue u

XUMHUYECKHE cBoiicTBa KuciaoT. Psan aktusHocth MetaiuioB H.H. bekxerosa.

[Tomyyenue kucaot




2.9

2.10

2.11

Comu. Homenknarypa coneil. @uznueckue U XMMHYECKHE CBOMCTBA COJIEH.

[Tonydenue coneit
['eHeTnyeckas CBSI3b MEXAY KJacCaMHU HEOPTraHMYECKUX COCIUHEHHM

XVMMUYECKUN DKCIIEPUMEHT: KAYECTBEHHOE OIPENEICHUE COIEP/KaHUs
KHCIIOpOJia B BO3JyXeE, MOJyYeHUe, cOOMpaHue, paclio3HaBaHUE U M3yUEHUE
CBOWCTB KHUCIJIOPOJ1a, HAOJIIOJCHUE B3aUMO/ICHCTBHS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMS U IIPEKPAILEHUs TOPEHus (110)Kapa), O3HAKOMIIEHHUE C
o0pa3llaMu OKCUIOB M ONHUCAaHME HUX CBOWCTB, MOJY4YEHHE, COOUpaHUE,
pacrno3HaBaHME M M3Y4YEHHE CBOWCTB BOJOpOJA (FOPEHUE), B3aUMOJEHCTBUE
BOoZlOpoJa  C OKCHJIOM menu(1l) (BO3MOXKHO UCIIOJIb30BaHUE
BUIEOMATEPHAJIOB), HAOIIOACHNE OOpaA3LOB BEUIECTB KOJUYECTBOM | MOJb,
UCCIIEIOBAaHUE OCOOEHHOCTEH  pacTBOPEHHMs BEIIECTB C  PA3JIMYHOM
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
J0JIEl PacTBOPEHHOIO BEILECTBA, B3aUMOJCHCTBUE BOABI C MeETaJulaMU
(HaTpueM U KajbleM) (BO3MOXKHO HCIOJIB30BAHUE BHJICOMATEPHAIIOB),
OINPECIICHUE PACTBOPOB KUCJIOT M IIENOYEH C IOMOIUBIO HMHIMKATOPOB,
UCCIIEIOBAaHHE 00pa3OB HEOPTaHWYECKHX BEIIECTB pPA3JUYHBIX KJIACCOB,
HaOJroleHue W3MEHEHUsT OKPACKM MHIMKAaTOpOB B pacTBOpax KHUCIOT H
nienouel, uzyuenue B3aumozeiicteus okcuna meau(Il) ¢ pacrBopom cepHoit
KHCIIOTBI, KHUCIOT C METaJUIaMM, DPEAKLUUN HEeWTpaln3alMH, IOJy4YEeHUE
HEpPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajjla JpYyruM H3
pacTBOpa COJIH, PEHIEHUE YKCIIEPUMEHTAIBHBIX 3a7ad 1o TeMe «BaxHeimune

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ))

3.1

[Iepnoanueckuii 3akoH u [lepuoanueckas cuCTEMa XMMUYECKUX 3JIEMEHTOB
J.. MenneneeBa. CtpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

[lepBpie MOMBITKK KIACCH(PUKAIUU XUMHUECKHUX JJIeMEHTOB. lloHsTue o
TPYIIax CXOAHBIX JIEMEHTOB (IIEIOYHBIC M IIETOYHO3EMENIbHBIC METAJLIHI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyloT amM(pOTepHBIC

OKCHUABI U THAPOKCHUIBI

3.2

Ilepnonnueckuit 3akoH. Ilepmonnueckas cucTeMa XUMHUYECKHX JIIEMEHTOB
AWM. MengeneeBa. KopoTkonepuoanas © JUIMHHONEPUOAHAS  (OPMBI
[lepuoanueckoit cucrtembl xuMuueckux odieMeHtoB J[.M. Menneneesa.
[leproael u rpynnsl. PU3NYECKUN CMBICT MOPSIKOBOIO HOMEpPA, HOMEPOB

MIEPUO/Ia Y TPYIIIBI JIEMEHTA




3.3

34

3.5

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnexkTponbl. CTpoeHue
JIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Iepuoanueckoii cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTa MO ero nojoxkeHuto B [lepuoauyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOICTB MO TIpynmnam M Iepuoiam.
3nauenue [lepuoandeckoro 3akoHa u Ilepuoandyeckoi CUCTEMbI XUMHYECKHUX
AJIEMEHTOB ISl Pa3BUTUs HaykH W npaktuku. [[.M. MennaeneeB — y4y€HbIi U

I'pa)KaaHHUH

Xumuyeckasi cBsi3b. KoBasneHTHas (MoysipHasi YW HEMOJSIpHAs) CBS3b.

3J'ICKTpOOTpI/ILIaT€J'IBHOCTI) XHMHYECKHUX 3IeMEHTOB. IoHHAas CBSI3b

3.6

3.7

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTCIIHLHEIC pCeaKkuru. HpOHCCCLI

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIHN

XVUMUYECKUN OSKCIIEPUMEHT: H3Y4eHHE OOpa3lOB BELIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJECHCTBUE THIPOKCHIA LIMHKA C PACTBOPAMM KHUCJIOT U
LIEJI0YEH, IPOBEICHUE OIBITOB, WILIIOCTPUPYIOLIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, pC€aKIuu pa31oKCHUA, COCI[I/IHGHI/ISI)

9 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHMUS

BemectBo 1 xummndeckas peakuus. [lopropenue

1.1

[Iepnonnueckuii 3akoH. Ilepuonnueckass cucTeMa XUMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKHUX DJIEMEHTOB IEPBBIX TPEX IEPUOMNOB, KaIMs, KadblUsid M HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIeMEHTOB B [lepuoanueckoit

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBSA3M. THIBI KPUCTAITIMYECKHX
pEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALIMYECKON
pemETK M BHJA XHUMHYecKOM cBs3u. Kiaccudukanus u HOMEHKIaTypa
HEOpPraHMYECKUX BelIecTB (MEXIyHapoJHas U TpUBHaJbHas). XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPTaHMYECKUX

COG}II/IHGHI/II\/'I, FCHCTUYCCKAA CBA3b HCOPraHMYCCKHUX BCIICCTB




1.3

Knaccudukanus XuMUYecKuX peakiui Mo pa3iTuuHbIM MpU3HAKaM (110 YUCITY
U COCTaBy yYacCTBYIOIIMX B pEaKlMU BEIIECTB, MO TEIIOBOMY 3(deKTy, mo
W3MEHEHHUIO CTETEHEN OKHMCIEHUSI XUMUYECKUX 3JIEMEHTOB, 10 OOPaTUMOCTH,
M0 Y4YacTHIO Karajgu3aTopa). OK30- M DJHJIOTEPMHUYECKHE DPEaKIIHH,

TEPMOXUMHUYECKHUE YpaBHEHUA. [IOHATHE O CKOPOCTH XMMHUYECKON PEaKLIUU

1.4

1.5

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsatue o
TOMOTEHHBIX M TETEPOrCHHBIX peakiusx. lloHsATHe 0 XHMHYECKOM
paBHOBecHH. DakTOpHI, BIMAIONIME HA CKOPOCTb XUMHUYECKOW PEAKIHUA U

IMMOJIOKCHUEC XUMHUYCCKOT'O paBHOBCCHUA

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE  PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJb30BAaHHUEM METOJIa

AJIEKTPOHHOTO OajlaHca

1.6

Teopus ANEKTPONUTUYECKON AUCCOLMALMU. DIEKTPOIUTHI U HEAIEKTPOIIUTHI.
KaTtunonsl, aHnonsl. MexaHu3M AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
XuMU4eckou cBsizu. Crenenb auccounanuu. CUabHbIC U C1a0ble JIEKTPOJIUTHI.
Peakiiun moHHoro oomMeHa. Y CIoBUsI IPOTEKaHUS peaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAaIlIEHHBIE MOHHBIC ypaBHEHUs peakiuil. CBOWCTBa KHUCIOT,
OCHOBaHMW U CoONel B CBeTe IMPEACTaBICHUH 00 dIEKTPOIUTHIECKON

nuccounanuu. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHsATHE O THIpONHN3e coneit

1.7

XUMHUECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAUTMYECKHX
peIIETOK HEOPraHUYECKUX BEIIECTB — METANIOB M HeMeTaylsioB (rpadura u
ajyiMaza), CI0XKHBIX BEUIECTB (XJOpHJa HATPHs); UCCIET0BAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peaklUWud OT BO3JAEHUCTBUS Ppa3IUYHBIX (DaKTOPOB;
UCCIIEIOBAaHUE  BJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILIECTB,  Ipoliecca
JMCCOLMANY  KUCIIOT, INenodel M comell (BO3MOXKHO HCIOJIBb30BaHUE
BUJIEOMATEPHUAJIOB); TPOBEJACHUE ONBITOB, HUIIOCTPUPYIOMUX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3zoBaHHe OcajKa, BbIIEJICHHE rasa,
o0pa3oBaHue BOJbI); ONBITOB, WLTIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluil (TOpeHHe, peakuu pa3ioKeHUsl, COeTUHEHNUS);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C IIOMOIIBI0 KauyeCTBEHHBIX

peaKHI/II\/’I Ha MOHBI; pECHICHUC OKCIICPUMECHTAJIBHBIX 3a1a4

Hewmeramnsr 1 ux COCIMHECHUA

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,

XAapaKTCPHBIC CTCICHHU OKHCJIICHUA. CTpOCHI/Ie n (I)I/I3I/I‘-ICCKI/IG CBOMCTBa




MPOCTHIX BEIIECTB — TaJION€HOB. XUMHUYECKHUE CBOMCTBAa Ha IPHUMEpPE XJopa
(B3auMoJIeHiCTBHE C MEeTaJlllaMi, HEMETAJUIAMHU, LIEI0YaMu). XJIOPOBOJOPO/I.
ConsiHasg  KHUCJIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4YeHHE, MPUMEHEHUE.
JelictBue XxJiopa M XJOPOBOJOPOJA HAa OpPraHu3M 4YesoBeka. Baxueine

XJIOPpUAbI U UX HAXO0XICHUC B IIPUPOALC

2.2

23

2.4

2.5

OO6mas xapakrepucTtuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIC CTENeHN OKHcaeHus. CTpoeHHe n (PU3NIECKHIE CBOMCTBA
NPOCTBIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOIM(PHUKALNIN
KUCIIOPOZa M cepbl. XMMUYeCKHe CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
(1)I/ISI/I‘~I€CKI/I€ M XUMHYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MPEACTAaBUTCIN
KUCJIOTHBIX OKCHIO0B. CepHast KUCIIOTa, PU3MUECKUE U XMMUUYECKHE CBOWCTBA
(o01mue Kak ImpeacTaBUTENs Kiacca KUCIOT U crenuduueckue). XUMUYECKUe
peakIuy, Jexalre B OCHOBE MPOMBIIUIEHHOTO Crloco0a MOydeHHs CepHON
KHCJIOTHI. HpI/IMeHeHI/IG. Comnn cepHoﬁ KHCJIOTBI, KQYCCTBCHHAA PCaKIMd Ha
cynbdar-non. Haxoxxaenue cepbl u e€ coeAMHEHUH B IpUpoJe. XUMHUUECKOEe
3arps3HEHNE OKPYIXKAIOIIEH CPEeIbl COSNMHEHUSIMU Cephbl (KUCIOTHBIE JOMXKIH,

3arps3HEHUC BO3AyXa U BO)IOéMOB), CII0COOBI €T0 MpcaOTBpalllCHHA

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OcoOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIeHUs. A30T, pacIpoCTpaHEHHE B
npupoze, pusnueckue 1 XuMuieckre cBoiictsa. KpyroBopot azora B mpupoe.
AMMI/IaK, €ro (1)I/ISI/ILI€CKI/I€ U XHUMHUYCCKHUC CBOI\/'ICTBa, MOJIyU€HHUC U
npuMeHeHne. Conu aMMOHUS, UX (PU3MUECKHE W XHMHYECKHE CBOMCTBA,
npuMeHeHnre. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THas KUCIIOTa, €€
noJy4yeHue, pu3nyeckue 1 XMMUYeCKre CBOMCTBA (00IIMe KaK MpeAcTaBUTENs]
Kjacca KHUCIOT M crnenuduueckue). Vcnonp3oBaHne HUTPATOB M CONEH
aMMOHHS B KaueCTBE MHUHEpAIbHbIX yJI0OpeHUi. XUMHUECKOe 3arps3HEeHue
OKpYXaroIie cpelibl COeNMHEHUSIMU a30Ta (KUCIOTHBIE I0K/IU, 3arps3HEHNE

BO3]1yXa, MOYBBI U BOJIOEMOB)

®ocdop, amnorponubie Moauduxanyu dpocdopa, husnueckue U XUMHUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (GHUIMUECKUE U
XUMUYECKHE CBOWCTBA, moiydeHue. McmonszoBanne (ocharoB B KauecTBe
MHUHEpaJIbHBIX YI00peHHi

OO6mast xapaktepucTuka 31eMeHTOB [VA-rpynmnbl. OcoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENEeHH OKHCICHHS. YTJEpOJd, aJJIOTPOIHBIE

MO,Z[I/I(I)I/IKaI_II/II/I, PaclnpoCTpaHCHUEC B IIPUPOIC, (1)I/I3I/I‘-IGCKI/IC N XHUMHUYCCKUC




2.6

cBoiictBa. Ancop6iusi. Kpyrosopor yriiepona B npupoje. OKcuasl yriaeposa,
uX (U3NYECKUe M XMMUYECKHE CBOMCTBA, JCHCTBHE Ha YKHBBIC OPTraHH3MBI,
MOJIy4YCHHEC U IPUMCHCHUC. DKOJIOTHYECKUE HpO6HeMBI, CBsI3aHHBIC C OKCUIOM
yraepona(IV); runoresza rino0asbHOrO TMOTEIJICHUs KIUMAaTta; MapHUKOBBINA
addekr. YrompHas KucCIOTa W e€ cond, uX (U3MYecKHne W XUMHUYECKUE
CBOIICTBa, MOJIy4eHUE W MpUMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
HOHEIL. HMcroabp3oBanue Kap60HaTOB B 6BITy, MCIUIHHC, ITPOMBINIJICHHOCTU U

CEILCKOM XO3STHCTBE

[TepBoHavanbHble TOHATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJ, TJIMLEpPUH, YKCYCHas
kucnora). Mx coctaB u xumuueckoe crpoeHue. Ilonstue o Ouonoruyecku
BOKHBIX BEIECTBAX: XHUpaX, OenKax, YrjieBoJax — W MX POJU B KHU3HU
yenoBeka. MarepuaabHOE €IWHCTBO OpPraHMYECKUX W HEOPraHUYeCKHX

COEIUHEHUU

2.7

Kpemuwmii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, NOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. OOmue npeactaBiaeHust o0
okcuze kpemMHusA(1V) n kpemHueBoit kucinore. CUIMKaAThl, UX UCIIOJIB30BAHNE
B ObITYy, MEIUIMHE, INPOMBIIUIEHHOCTH. BakHelmue cTpouTeabHble
MaTepuaybl: KepamMHKa, CTEKJIO, IIEMEHT, OeTOoH, *xene300eToH. [Ipobiembl
0€30I1aCHOTO KCIIOJIb30BaHMsl CTPOMTEIBHBIX MaTepPHaJIOB B IMOBCEIHEBHOMN

KHU3HU

2.8

XUMUYECKUHN 3KCIEPUMEHT: U3yUeHHE 00pa3lioB HEOPraHMYECKUX BEIIECTB,
CBOICTB COJITHOM KHMCIIOTBI; IPOBEICHNE KaUE€CTBEHHBIX pEaKLUii HAa XJIOpUA-
MOHBl M HAONIOZEHHE NPHU3HAKOB HMX MPOTEKAHHUS; OMBITHI, OTpa)karollue
¢du3nUeckre 1 XUMHUYECKUE CBOMCTBA raJIoN€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE ¢ O0Opa3liaMH XJIOPUI0B
(rajoreHuI0B); O3HAKOMJICHHE C O00pa3laMu cepbl U €€ COeqUHEHUSIMH
(BO3MOKHO HCHOJb30BAHME BHJIEOMATEpUANIOB); HAOIIOJCHUE Tpoliecca
o0yrauBaHus caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOMN KHCIOTHI;
U3yYeHHe XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOM KHCIOTHI, TPOBEACHUE
KaueCTBEHHONW peakuuu Ha cyiab(ar-uoH U HaOJI0JeHHe Npu3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMHU a30Ta, pocdopa u ux
coeIuHEHUN (BO3MOXXHO MCIIOJIb30BaHUE BHJIEOMATEPHANIOB), 0Opa3laMu
a30THBIX U (ocOpHBIX yAOOpEHMIt; OTydeHne, COOMpaHue, paclo3HaBaHue
U U3y4YEHHE CBOMCTB aMMHaKa; MPOBEJACHUE KaueCTBEHHBIX pPeaKIUil Ha MOH

aMmMOHUS W ¢ocdaT-MOH W U3yueHHE MPHU3HAKOB MX MPOTEKaHHUS,




B3aMMOJIEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEABIO (BO3ZMOXKHO
UCIOJIb30BaHUE BHUJEOMATEPHAIIOB); M3yYEHHME MOJENeH KpUCTAUINYECKUX
pemérok ainmasza, rpadura, ¢yIepeHa; O3HAKOMJIEHHE C IPOLECCOM
azicopOLMK pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IPOTUBOra3a; MOoJIy4YeHHe, cOOMpaHHue, PaclOo3HAaBaHUE M U3yUCHHE CBOWCTB
YIJIEKUCIOro Ta3a; MpOBEEeHHE KadeCTBEHHBIX peakuuid Ha KapOoHaT- U
CUJIMKAT-HOHbl M M3y4YCHHUE IPU3HAKOB MX IIPOTEKAaHUS; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHOW MPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3a1a4 110 TeMe «BakHene HeMeTaUIbl U UX COEAUHEHUS))

Meranasl 1 ux COCAMHCHUA

3.1

O6Hla$I XAaPaAKTCPUCTHKA XUMHUYCCKUX DJICMCHTOB — MCTAJIJIOB HAa OCHOBAaHUU
ux moioxeHus B Ilepuoamueckoil cucreme xummuueckux snemeHtoB J[.U.
MenneneeBa u ctpoenus aromoB. CTpoeHrne MeTaiioB. MeTayuindeckas CBA3b
U METaJUIMYecKash KpUCTAJUIMYECKas pelmETKa. ODJIEKTPOXUMHYECKUU psif

HaIpsOKEHUN METaJIOB

3.2

33

Ou3nyuecKre U XUMUIECKHE CBOMCTBA MeTaJUTOB. O0IIKe CIIoCOOBI TOTyYeHUS
MmeTasuioB. [ToHsATHE O KOPPO3UH METAIOB, OCHOBHBIE CLIOCOOBI 3aIIIUThI UX OT
koppo3uu. Cruiassl (CTaib, YyTryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHNE

B 6LITy 1 NPOMBIIIINIICHHOCTHU

[Ilenounsle MeTaybl: nosioxkeHue B [leproguyeckoil cucteMe XUMHUYECKHX
aneMmenToB J[.MI. MenzneneeBa; CTpo€HHE UX aTOMOB; HAX0XKJIEHUE B IIPUPOJIE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKkcuabl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IETOYHBIX METaIOB U UX

COeTMHEHNN

34

[[lenoyno3eMenbHbIE METAJIBI MarHui W KaJbIIMA: TIOJIOKEHHE B
Ilepuoguueckot cucremMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHUE WX aTOMOB; HaXOXKJICHUE B Mpupojie. PUZNYECKHE U XUMHYECKUE
CBOMCTBA MarHus W KaJbllusa. BakHelume coeauHeHUs! Kaiablus (OKCHI,

TUAPOKCHI, cOH ). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUS

3.5

3.6

AmomuHuit: monoxenne B lleproanyeckoil CUCTEMe XUMHUYECKUX DIIEMEHTOB
J.W. Menneneesa; CTpoeHUE aTOMa; HAXOXKJEHUE B npupojae. Pusznueckue u
XUMHUYECKHE CBOWCTBA aIIOMHHHSA. AMQOTEpHBIE CBOWCTBA OKCHAA W

THUAPOKCU A AJIFOMHUHHASA

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMenToB J[. 1.

MemneneeBa; CTpOCHHE aToMa; HaxXOoXJICHHE B mpupone. dusudeckwe u




3.7

4.1

XUMUYECKHE CBOMCTBa xene3a. Okcuipl, ruapokcuabl U conu xenesa(ll) u

xkene3a(lll), ux cocras, CBOMCTBA U MOTyYEHUE

XHUMHUYECKUH SKCTIEPUMEHT: 03HaKOMJICHHE ¢ 00pa3iiaMy METaJIOB | CILJIABOB,
uX (PU3NYECKUMH CBOWCTBAMU; M3YUYCHHE PE3YJIbTATOB KOPPO3UH METAIUIOB
(BO3MOXKHO HUCIIOIb30BaHUE BHJICOMATEPHAIIOB), ocoOeHHOCTEH
B3aUMOJICCTBUSL OKCHJA KalblUs U HATpusi C BOAOW (BO3MOXHO
WCITOJIb30BAaHUE BHJICOMATEPHAIIOB); UCCICAOBAHUE CBOMCTB JKECTKOM BOJIBI;
mpoliecca TOpPEHHUs JKejle3a B KHUCIOPOoJe (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAY€CTBEHHBIX PEAKIIMA Ha HOHBI
(MarHusi, Kanblusi, amtoMuHus, nuHka, xenesa(ll) m xenesa(Ill), meau(1l);
HaOJIOJICHUE W ONTMCAHUE MTPOIIECCOB OKPAITMBAHUS IJIAMEHU HOHAMU HATpPHS,
Kaiugd ¢ Kajublusgd (BO3MOXKHO  HCIIOJB30BAaHHE  BHUICOMATEPHUATIOB);
ucciaea0BaHre aM()OTEpHBIX CBOMCTB TMIAPOKCHAA ATOMUHUS W THIPOKCHAA
[IMHKA; PEIICHHE IKCIIEPUMEHTATIBHBIX 3a/1a4 1Mo TeMe «BaxkHeilme meTanibl

Hn UX COCAUHCHUA»

XuMus u OKpYyzKaromas cpcaa

HogBrie MaTCpHrajibl 1 TCXHOJIOTHH. BemectBa u MaTcpuaJibl B HOBC@HHCBHOﬁ
JKU3HH YeJIOBEKa. XUMHUSI U 300pPOBBE. besomacHoe HCIIOIB30BaHNE BEIIESCTB U

XUMHUYCCKUX peaKquI B 6LITy. HepBa;I IoMOIIb IMPU XUMHUYCCKHUX OKOTaX U

OTpPaBJIEHUSX

4.2

OCHOBBI  JKOJIOTMYECKOH  TIPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHUE
okpyxatomient cpeasl [TK. Ponb xumun B pelieHH# 5K0JI0rMYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YIJIEBOJOPOJOB (yroyib, IPUPOAHBIN ra3, He(Th),

MPOJIYKTHI UX MEepepabOTKH, UX POJIb B OBITY U MPOMBIILIEHHOCTH

4.3

XVUMHYECKUH SKCTIEPUMEHT: U3y4YeHHE 00pa3I0B MaTepuaoB (CTEKIIO0, CIIIaBbl

MCTAaJIJIOB, IOJIMMECPHBIC MaTepI/IaJIBI)




IPOBEPSIEMBIE HA OI'D ITO XUMHWU TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopazoBanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SIBIICHUH MPUPOJBI, NMOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKON HayKH Kak 00JIACTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJIbTYphl M MPaKTUYECKOU
NEeSATEeIbHOCTH 4YEJIOBEKAa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYTUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOAAX IMO3HAHHWA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUYICCKUX MCETOAAX MCCICAOBAHUS BCIICCTB W HU3YUYCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHUC HCIOJB30BATH MOACIU  JJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMU TEXHOJOTHUSIMU, OCHOBAHHBIMHU Ha JTOCTHXKEHUSIX
XUMUYECKOW HAyKH, YTO TMO3BOJHUT OOYYaIOIIUMCS paccMaTpUBaTh
XUMHIO Kak cdepy cBoedl Oynymedt mpodeccnoHanbHOM
NESTEIIbHOCTH W CHeNIaTh OCO3HAHHBIA BBIOOp XUMHUHU Kak
npoUIbHOTO TMpeAMeTa MpH Tepexoie Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

2.1

Bianenne cucreMod XMMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHHI>i, KOTOpasd BKJIKOYACT:

Ba)KHEMIIINE XWMUYECKHE IOHATHA: XHMUYECKHH DJJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJIHOPO/IHAsE CMECh, OTHOCUTENIbHBIE aTOMHAasi M MOJIEKYJIsIpHAs
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca, MOJIIPHBINA
00BEM, OKCHI, KHCIIOTA, OCHOBAaHUE, CONb (CPeHHsisl), XMMHUYECKas
peaKIus, peakiuu COCIUHEHUS, PEaKIUU PA3JIOKECHHS, PEAKITUU
3aMeIIeHus, Peakui OOMeHa, TerIoBOM d((EKT peakiuu, IK30- U
SHAOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBasl JOJSI XUMHYECKOTO

9JICMCHTAa B  COCAUHCHUH, MaACCOBasA HOOJd MW  NPOUHCHTHAA




2.2

23

KOHLIEHTPALKs BEILECTBA B PACTBOPE, SIAPO aTOMA, HIIEKTPOHHBIN CIIOU
aToma, aToOMHas OpOuTab, PagUyC aTOMa, BAJEHTHOCTb, CTENEHb
OKHCJICHHsI, XUMUYECKas CBS3b, IEKTPOOTPULATEIIBHOCTD, MOJISPHAs
U HEIOJIIPHAs KOBAJIECHTHAS CBsI3b, MOHHAS CBS3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PEIIETKA (ATOMHAs!, HOHHAsI, METAJJINYECKas,
MOJIEKYJIIpHAsi), NOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEINIEKTPOIIUT,
ANIEKTPOJIUTUYECKAs JIUCCOLMAIMsl, PpEaKUMd MOHHOIo OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHUYECKOE pPAaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTb XUMHUYECKOW peakuuu, karanmsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAlOIIME 3aKOHbl XUMHM: 3aKOH COXPAaHEHHMS Macchl,
nepuonnueckuil 3akoH J[.MI. MengaeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOrazpo

TCOPUU XUMHU: ATOMHO-MOJICKYJIAPpHAA TCOpHU:, TCOPUA

BHGKTpOHHTH‘{eCKOﬁ Jucconuanumn

Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOILICH :

3.1

YMEHHE TMpaBUJIBHO MCHOJb30BaTh M3YUYECHHbIE BEIIECTBA U
MaTepuaibl (B TOM 4YHCII€ MHUHEpaibHble YIOOpPEHMs, METaJlIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH MPUPOTHBIX  HCTOYHHKOB
YTIIEBOJOPOAOB (YTJIsi, MPUPOIHOTO Tra3a, HeTH) B OBITY, CETHCKOM
XO035MCTBE, HAa MPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB, yIJIEBOJOB  JJIsi  OpraHM3Ma  4YellOBeKa; yMEHHeE
MPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMHUYECKHUX IPOLECCOB Ha

OpraHM3M 4YeJIOBEeKa U OKPY’KAIOLIYI0 IPUPOIHYIO CpeLy

3.2
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YMCEHUEC UHTCTPUPOBATE XUMHUYCCKHUE 3HAHNA CO 3HAHUAMH APYIUX

y4eOHBIX IPEAMETOB

HaJIMYHEC OIIbITa pa6OTBI C pa3JINYHbBIMU UCTOYHUKAMU I/IH(l)OpMaLII/II/I
10 XuMHnunu (Haquaﬂ U HAY4YHO-IIOIMyJidpHas JIUTEpaTrypa, CJIOBapH,
CIIpaBOYHHKH, I/IHTCpHeT-pecprBI)

YMCHUC 00BEKTHBHO OLCHHBATH I/IH(I)OpMaL[I/IIO O BCIICCTBAX, HX
NpEeBpallICHUAX W  [MPAKTHYECCKOM  IMPUMCHCHHHM W  YMCHHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6HO-H03HaBaTCJIBHBIX 3aga4




7.1

Brnanenue ocHOBaMHM MOHATUHHOIO amnmapaTra U CUMBOJHAYECKOTO
A3bIKa XUMHHU 711 COCTaBIEHUSI (POPMYJT HEOPTraHUUECKUX BEIIECTB,
YPaBHECHUN XMMHUYECKMX pPEakLHUi; OCHOBAMU  XHMHUYECKOU

HomeHknatypsl (IUPAC u TpuBHanbHOIN)

YMeHne 00bACHATh CBA3b MOJIOKEHU deMeHTa B [lepuoanyeckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTHUKAaMH CTPOEHHUS aTOMOB
XMMHMYECKHX 3JEMEHTOB (COCTaB M 3apsl sjpa, oOluee 4YHUCIOo
JJIEKTPOHOB), PACHPEACICHUEM JJIEKTPOHOB II0 YHEPreTHYECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPHOOB, KAIUS U KaJIbLUI
[IpencraBienue ©  NEPUOAMYECKON  3aBUCHUMOCTU  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paJnyc aToma, JIEKTPOOTPUIATEIbHOCTD),
IOPOCTBIX M CJHOXHBIX BEIIECTB OT IIOJIOKEHUS 3JIEMEHTOB B
Ilepuoanueckoit cucreme (B MaiblX MEpPUOJAX M IJIABHBIX
HOArpYINax) U JIEKTPOHHOI'O CTPOCHUS aToMa

YMmenue knaccuuuupoBarh:

XUMHUYCCKUEC DJICMECHTHI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKUEC PCAKIINHA

YMeHue onpeaenrs:

8.1

8.2

BAJICHTHOCTb U CTCIICHb OKHCJICHUA XUMHWYCCKUX BJICMCHTOB, 3aps/

HOHa

BUJI XMMHYECKOM CBS3M WU THII KpHCTaHHquCKOﬁ CTPYKTYpbI B

COECTUHEHUIX

8.3
8.4

9.1

9.2

XapakTep Cpebl B BOJHBIX paCTBOPaX BEIIECTB (KUCIOT, OCHOBAHUH)
OKHCJIUTEh U BOCCTAaHOBUTEH

YMeHue xapakTepu3oBarh (pU3nUecKre U XUMHUUECKHUE CBOMCTBA:
MPOCTBIX BEMIECTB (KHUCIOPOA, O30H, BOJIOpPOA, TpaduT, ammas,
KpeMHull, a3or, ¢ocdop, cepa, XJop, HATpui, Kajauil, MarxHuii,
KaJIBIIMH, aTFOMHHHH, JKEJIe30)

CJIOKHBIX BELIECTB, B TOM 4YHUCJIE€ UX BOJHBIX pacTBOpPOB (Boja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOI, OKCHABI U THIPOKCHIBI
metaimoB [-IIA rpynm, amromunus, meau (1), nunka, xenesa (I u

I1T), oxcuast yraepona (I u IV), kpemuus (IV), azota u pocdopa (I11




u V), cepol (IV u VI), cepnucras, cepHas, a3oTucTas, a30THasd,
dbocdopHas, yrojbHas, KpeMHHEBAsK KHCJIOTA U UX COJIH )

IMPOTrHO3UPOBATL W  XaPaAKTCPU30BATH CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, MPUMCHCHHC BCIICCTB B

>3 3aBUCUMOCTH OT HMX CBOHCTB, BO3MOXKHOCTh IPOTECKAHUS
XUMHUYECKUX MPEBPAILICHUM B Pa3JIMUHBIX YCIOBUIX
10 YMeHHe cOCTaBIATh MOJIEKYJISIPHbIC U MOHHBIC YPaBHEHUS PEAKIIHA,
B TOM YHCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOWCTBA H3YUYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYEeCKUX BEUIECTB
10.4 MOJATBEPXKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHHe BBIYUCIATH (IIPOBOAUTH PACUETHI):
1 OTHOCHUTENIHYIO MOJEKYJISPHYI0 U MOJSIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YPaBHEHUSIM XHMMHUYECKHX PEAKUUAd M HAXOJUTh KOJIUYECTBO
' BEIIIECTBA, 00BbEM U MAaCCy PEareHTOB WU MPOYKTOB PEAKIIUU
12 Brnanenue (3HaHne OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaAOO/JCHHE,
121 H3MepeHHe, HYKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUCHUH BEIIECTB
' U XUMUYECKHX SIBJICHHUH; yMeHHe copMynnpoBaTh MmpodsieMy u
MPEAJIOKUTH MYTH €€ PeIIeHUs
122 Oe3omacHOil pabOThl ¢ XMMHYECKHMHU BEIIECTBAMHU, XUMHYECKON
' MOCYJI0H ¥ JIa0OPaTOPHBIM 000PYTOBAHHEM
MpaBuUjIaMu 0e30ImacHoro oOparteHus c BCIICCTBAMH,
WCIIOJIH3YEMBIMH B TTOBCETHEBHON KU3HU, TIPABWIIAMH TTOBEJICHUS B
123 Hemsix cOepekeHHs 30POBbSl U OKPYIKAIOUIEH MPUPOTHOU CPEIIbI;

MOHMMaHHE BpeJa (0MacHOCTH) BO3/AEUCTBUS Ha KUBbIE OPTraHU3MBbI
ONpPEAEIEHHBIX BEILECTB, croco0oB YMEHBIIEHUS u

MNpeaoTBPAICHHA UX BPpCIHOTO BOS)IefICTBI/ISI
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13.1

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIMHNX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHEe U  onucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUA XUMHUECKUX peakluii
U3y4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

MOJlyYeHHUE KHUCIOpPOJa M H3Y4YEHHE €ero CBOMCTB; IIOJyueHHUE
BOJIOPOJa M U3YUYEHUE €r0 CBOMCTB; MOJIyYEHHUE YITIEKUCIIOTO ra3a u
W3Y4YCHHE €ro CBOWCTB; IOJyYe€HHE aMMHaKa W H3yYeHUE €ro

CBOWCTB

13.4

13.5

IIPUTOTOBJIEHUE DPACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJIed
pPacTBOPEHHOIO BEILECTBA

[IPUMEHEHUE HHAUKATOPOB (;makmyca, METHIIOpAHKa "u
denondranenna) sl ONpeaeNeHUs XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U LIeJI0oYei

13.6

HCCIICIOBAaHNE U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3IMYHbIX KJIACCOB; U3YUCHUC B3aPIMO,Z[eI>'ICTBPI${ KHCJIOT C ME€TalJlaMU,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA " HEPACTBOPHUMBIMU
OCHOBAHUAMHU, COJEIMH, IIOJYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McCTajlyia JApyruM M3 pacTBopa COJIH;
HUCCICIOBAHUC aM(l)OTepHBIX CBOICTB THAPOKCUIAOB aJTFOMUHUSA U

IMUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYCCKUX COCI[I/IHCHI/II\/’I)); ((3J'IeKTpOHI/ITI/I‘-ICCKa$I
JUCCOLIMAIIHs) «Baxmneimue HeMeTaIbl U HX COCANHCHUA,

«Baxueiinine MeTalIbl M UX COSAUHECHUS

XUMHYECKHE  OKCIEPUMEHTHI,  HUTIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO 0OMEHA; KaYeCTBCHHBIC PEaKIIUu Ha
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OPOMHI-,
wonua-, cymnbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUS, MarHusl, KaJIbIIUs, aTFOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

YMmeHnue:




NPEICTaBIATh PEe3yJbTaThl JKCIepUMEeHTa B (opMe BBIBOJIOB,

14.1 JI0KA3aTeNbCTB, TPaQUKOB U TaOMUI[ U BBISBISATH IMIUPUUYECKUE
3aKOHOMEPHOCTH
YCTaHABIMBATh  CBSA3M  MEXIYy  pealbHO  HaOII0AaeMbIMU
14.2 XUMUYECKHUMH SBJICHUSMU M TPOLIECCAMH, TMPOUCXOAAIIUMHU B

MaKpo- U MUKPOMHPE, OOBACHATh MPUYHUHBI MHOTOOOpa3usl BEIECTB




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa

1.1

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘laJIBHBIe XHUMHUYCCKUEC ITOHATHA

Yucrtsie BemecTBa U cMecu. CrocoObl pa3ieneHus cMeceit

1.2

1.3

AToMBI U MOJICKYIJIBI. Xumudeckue diaeMEHTBHL. CHMBOJIBI XUMHYECKHX
DJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

Xumuaeckas (bopMyna. BanenTHOCTE aTOMOB XHMHYECKHX JJICMEHTOB.

CreneHp OKUCIECHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHTECIbHAS aTOMHas Macca.
OTHOCHUTENIbHAS MOJICKYJISIpHAdg Macca. MaccoBas J0J1s1 XUMAYECKOTO DJIEMEHTA

B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Monb. MomsipHas macca. MomsipHbiii 00bEM Ta30B.
B3aumocBsI3b KOMMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ouznyeckue U XUMHUYECKUE SIBICHUS. XUMHUYECKasi peakius U e€ MpU3HaKH.

3aKoH COXpaHCHHA MACChI BCIICCTB. XUMHYECKHE YpaBHCHUA

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonnqecmﬂ CHUCTEMAa XMMHUYCCKHUX J3JICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepnonnueckuit 3akoH. Ilepmonnueckas cucTeMa XHMHYECKHX 3JIEMEHTOB
JH.M. Menneneesa. Ilepuoasl u rpymnmbl. OU3HUECKUI CMBICI MOPSIAKOBOIO

HOMEpa, HOMEPOB NepHUOa U IPYIIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnektponsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XHMHYECKHUX DJIEMEHTOB

[Tepnonnueckoii cucrems! .M. Menneneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUM CBOMCTB XMMHUUECCKHX DJIEMCHTOB MEPBBIX Tpex
NepruoaoB, Kajius, KaJlbIUA (pa;[I/cha ATOMOB, JJICKTPOOTPULIATCIBHOCTH,
MECTATNIMYCCKUX U HEMECTAIIIMYCCKHUX CBOfICTB) n Hux CO€}1HHGHI/II>'I B
COOTBCTCTBHH C IIOJIOXKCHHEM OJICMCHTOB B HepHOﬂquCKOﬁ CHUCTEME U

CTPOCHUEM HUX aTOMOB

3.1

Crpoenue BemiecTBa
Xumuueckasi cBs3b. KoBajeHTHas (MOJisipHAsT U HEMOJSIPHAs)  CBS3b.
DNeKTPOOTPUILIATEILHOCTh ~ XUMHYECKUX  dJeMeHTOB. VIOHHas  CBS3b.

Meramnueckas CBSI3b




3.2

Tunel KpUCTAIMYECKUX PEETOK (aTOMHAasl, HOHHAasA, MeETajInyecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAIIMYECKOW PEMIETKH U BHAA

XUMHUYECKOH CBSI3U

4.1

4.2

Baxuelime npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibsl U ux

COCIUHECHUA. MeTamisl 1 uX COCAMHCHU

Knaccuukanuss 1 HOMEHKJIATypa HEOPraHHYECKUX COCAMHEHUI: OKCHIIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTepHBIC) u
HecosieoOpa3yomme;, OCHOBaHMH (IIENOYHM W HEPacTBOPUMBIC OCHOBaHUS),
KHUCIOT (KUCIIOpOJCOAepkKAae U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CpEIHUX M KUCIIBIX)

dusznyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-HCMCTAJJIOB:

BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckre U XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusA, KaJIid, Maravisd U KaJbOWs, aJIIOMUHHA, KEJIC3a. 3JI€KTpOXI/IMI/I'-I€CKI/II\/JI

paa HaHpH)KCHI/Iﬁ MCTaJ1JIOB

dusnyeckue U XUMUIECKHE CBOMCTBA BOIOPOJHBIX COG,Z[I/IHCHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AaMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBA OKCHUIOB HeMeTamoB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [Tonyuenue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MetauioB [A-IIIA rpynn, muuka, meau(ll) u

xenesa(ll, III). [Tonyyenne okcuI0B METAIIOB

XUMHUECKHE CBOMCTBA OCHOBAHUHN M aM(pOTEPHBIX THIPOKCUIOB (Ha MpUMepe
THIPOKCUIOB alllOMMHHUSA, Keje3a, ULuHKa). [lodmydeHne oOcCHOBaHUN U
aM(OTEPHBIX THAPOKCUIOB

OOmre XMMHUYeCKHe CBOWCTBA KUCIIOT: XJIOPOBOJAOPOIHOM, CEPOBOAOPOAHOIM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHOH, KpeMHHEBOMH, yroiabHOU. OcoObie
XUMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonydenune kucaor

OOue xuMUYeckre cBoicTBa cpeiHux coneil. [lomyuenue comneit
[Tonmyuyenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOPOJA, aMMHaKa,

YTJIIEKUCIIOTro ra3a B 1abopaTopuu

4.11

[Tonyyenne ammuaka, CEpHOM M a30THOM KHUCJIOT B MPOMbIIIeHHOCTH. O0miue

CITIOCOOBI MOJIy4YCHHU A MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccuukanus XuMHUECKUX peakuii Mo pa3InyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Yy4YacCTBYIOIIMX B pPEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mo

U3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUYECKHX SJIEMEHTOB

52

53
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5.5

TernnoBoil APPEeKT XUMUYECKOH peakiuH, TEPMOXUMHUYECKHE YpaBHEHHUS.
OK30- U SJHIOTEPMUYECKUE peakUnu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTENTBHOBOCCTAHOBUTEIBHBIE peakui. OKUCINTENN U BOCCTAHOBUTEIIH.
[Tpoueccbl  OKHCIEHUS U BOCCTAHOBJEHHUS.  OJEKTPOHHBIM  OamaHC
OKHUCJINTEIbHOBOCCTAHOBUTEIBHON PEAKIINH

Teopus anexkrponuTudeckoi nuccounanuu. KaTtnoHsl, aHHOHbBI. DJIEKTPOIUTHI
U HEe3NEeKTPOoJuThl. CUIIbHBIE U ClIa0ble 31eKTPOJIUTHl. CTeneHb TUCCOUalun

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAHHA peaKI_[I/Iﬁ HOHHOTI'O O6MeHa,

ITOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPAaBHEHUS PEAKIIMU

XHMHMS ¥ OKpYyXKarolas cpeaa

6.1

BemectBa m Marepuansl B IIOBCEHEBHOM JKM3HM 4YeloBeKa. besomacHoe
HCIOJb30BAHUE BEUIECTB M XMMUYECKHUX peakuuid B jgabopaTopuu U OBITY.

HepBaﬂ IIOMOIIB TP XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl (KUCIOTHBbIE —JO0XKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MperoTBpaIleHus
[IpenensHas nomyctumasi koHueHTpauus BemectB (IIJIK). Ponrs xumun B
pelIeHNH HKOJIOTUYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddexra,

pa3pylieHue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢pochopa, yriaeposa, KpeMHHUS U UX COCTUHEHUH B
ObITY, MEAMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siicTBe. [IpnMenenue
METAJUIOB M CIUIABOB (CTallb, YYTYH, TIOPAJIOMHHMNA, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coenHeHuil. [ToHsTHe 0 KOppO3UK METAIIJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

[TpupoaHble HMCTOYHMKM YTIIEBOJOPONOB (Yrojb, HMPUPOAHBIN Ta3, He(Th),

MPOJYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHS 00 OPraHM4YCCKHUX BEIICCTBaX KaK O COCAMHCHHUAX
yrjiaepoaa (MCT&H, 9TaH, OTUJICH, alICTWICH, 3TAHOJI, INIULICPHUH, YKCYCHAast KI/ICJ'IOTa).
IloHsaTre 0 OMOJOTHYECKH BaKHBIX BCHICCTBAX: XHUpax, 6em<ax, YTIIE€BOAAX — U UX

POJIM B ) KU3HU YCIIOBCKA




PacuyéTsr:

7.1 o GpopmMyiaM XUMHUYIECKUX COCTMHEHUHN
7.2 Macchl (MaccoBOi) T0JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YPaBHEHUAM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8-i kiacc: 6a30BbIN ypOBEHb: YUEOHUK; S-€ U3IaHKE, TepepaboTaHHOE
["a6puensn O.C., Octpoymos U.I'., Cnaakos C.A. AKIMOHEpHOE 00IIECTBO
«M3narenbctBo «IIpocBemienue»

* Xumusi: 9-if kiacc: 6a30BbIi ypOBEHb: YUEOHUK; 5-€ U31aHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB N.I'., CnaakoB C.A. AKIIMOHEpPHOE OOIIECTBO

«M3marensctBo «IIpocBemenne»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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