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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTEIbHON MPOrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe eaepanbHOll pabodeil mporpaMmbl
BOCITUTAHUS U C YUETOM KOHIEIIIUU MPENoAaBaHusi y4eOHOTro npeamMera « XuMus)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepannm.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O MENsIX, OOIel cTpaTeruu
oOy4eHHs, BOCHHUTAHUS U PAa3BUTHS OOYYAIOIMIMUXCA CPEACTBAMHU y4EeOHOTO
npeaMeTa, YCTaHABIIMBAET 00s13aTeNIbHOE MIPEIMETHOE COJZIEpIKaHue,
peAyCcMaTPUBAET pACIpENEIEHUE €ro Io KiaccaM M CTPYKTYpUPOBAHHE IO
pa3zgenaM M TeMaM MpOorpaMMbl MO XUMHH, ONPEAEISET KOJMYECTBEHHBIE U
Ka4E€CTBEHHBIC XapaKTEPUCTUKH COAEpKaAHMUS, PEKOMEHIYyEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHHUS]I XUMHU C YUYE€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTrO IMpollecca, BO3PACTHBIX
0COOEHHOCTEeN  00ydYaroluxcsi, OINpeAeNseT BO3MOXXHOCTH MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusl, a TaKxke TpeOOBaHUM K
pe3yibpTaTamM 00y4YeHUs XUMUW HAa YPOBHE IIeJIeH W3yUYeHUs MpPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATENBLHON JEATEIbHOCTH O0O0YyYalolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/Iep>KaHMUs.

3HaHUWE XUMHHM CIYKUT OCHOBOM Juisi (OPMUPOBAHHMS MUPOBO33PEHUS
oOydJaromierocsi, ero MmpejCTaBICHUN O MaTepUATLHOM E€IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUPYEMbIE XUMHEW NPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPTrUd U 00 SBOIIOLMHU BEUIECTB B MPUPOJE, O MYTAX PEHIeHUs TriIo0agbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHUSI UEJIOBEUECTBA — CBIPbEBOM, IHEPrEeTUUYECKOM,
NUIIEBOM M 3KOJOTMYECKON O€30MaCHOCTH, MTPOOJIEM 3APaBOOXPAHEHHUS.

N3yuenue xumum:

CIOCOOCTBYET  peaiu3alldd  BO3MOXHOCTEM i1 CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 0011IeH U (PYHKIIMOHAIBLHON T'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUICHUS U TBOPUYECKHUX CIOCOOHOCTEM
oOydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIHHOW  Y4eOHOW  JESITEIBHOCTH,
IKCIIEPUMEHTAIIBHBIX M HCCIEJOBATEIIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM NeSITeIbHOCTH;

3HAKOMHUT CO CIHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBA€T OCHOBBI
LEJIOCTHOTO B3MJIS[Ia HA €AUHCTBO MPUPOBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUN €CTECTBEHHO-HAYUYHON TPAMOTHOCTH 00YYaIOINXCS;



Croco0cTBYyeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
HAay4YHbIM 3HAHUSM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B YKOJOTMYECKOE
o0pa3oBaHUE 00yYAOLTUXCS.

JlanHble HampaBlieHUS B OOYYCHHH XWMHH OOCCIECYMBAIOTCS CHEIU(PUKON
colepKaHUsl  y4eOHOro  IpeaMeTa, KOTOPBIM  SBISIETCA  IME€AaroruyeckKu
aJanTHPOBAHHBIM OTPa)KEHHEM 0a30BOM HAyKH XMMHUHU Ha OMPEICIEHHOM JTarne eé
pa3BUTHUSI.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€T0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIMMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNW XHMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACIbHBIX 3HAUYMMBIX TOHSATUU
OPraHUYECKON XUMUHU.

CtpykTypa coaepkaHus MpOrpamMMbl MO XUMUU C(OPMHUPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxoaa kK €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATHN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbBI TOHATU O XUMHUYECKON
peakiuu. OO0e O3TH CHUCTEMBl CTPYKTYPHO OPraHU30BaHbI 110 IPUHIUITY
MOCJIEIOBATEILHOIO Pa3BUTUS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

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

— Ilepuonnueckoro 3akona /. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4E€HHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JTUCCOIMAIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HaHUS PACCMATPUBAKOTCS HA OCHOBE O3MIIMPUYECKH
MOJTYYEHHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCISAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPyroMYy, BBITIONHSASA (QYHKIMM OOBSCHEHUS W IPOTHO3ZUPOBAHUSA
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO0 MPUMEHEHUSI W MOJy4YCHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHne mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMAYECKOW COCTABIIAIOIIECH HAYyYHON KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOM MPHUPOAbI, IEHHOCTHOIO OTHOIICHUS K HAy4YHOMY 3HAHUIO H
MeTOoJaM MO3HaHUsI B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee HU3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYyKarOUUid MUPY,
«buonorus. 5—7 knacce» u «Pu3nka. 7 Kiaccy.

[Ipy wu3ydyeHHMH XUMHH TPOUCXOAUT (POPMHUPOBAHUE 3HAHUH OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATEeIbHOCTU YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMBl XUMHYECKHX
3HAHUN — BaKHEHUIIHUX (PAaKTOB, MOHATHH, 3aKOHOB M TCOPETUUECKUX IOJIOKCHHM,
JOCTYMHBIX 000OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHNM K HAy4YHbBIM METOJaM T[IO3HAHHUS TP H3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B (OPMUPOBAHUM U PA3BUTUU MO3HABATENbHBIX YMEHUN U
UX T[PUMEHEHUH B Y4YeOHO-IIO3HABATEIIbHOW M Yy4eOHO-UCCIEeI0BATEIbCKON
JESITeIbHOCTH, OCBOCHHHM NpPaBHJ 0O€30MacHOr0 OOpamieHus C BEIIECTBAMHU B
ITOBCEHEBHOM KU3HU.

[Ipu M3yuyeHun XUMUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUSI BaXKHOE
3HauY€HUE MPUOOPENTH TaKue 1eNH, KaK:

— (opMUpOBaHME MHTEIUIEKTYaJlbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYJHUYECTBY, CAMOCTOSTEIIbBHOMY MPHUHATHIO PEIIEHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HamnpaBJICHHOCTh OOy4YEeHUSI HA  CHCTEMaTH4YEeCKOEe MpUOOIIEeHHE
oOydJaronmxcsi K CaMOCTOATEIbHON I03HABATENIbHONW NIE€ATEIbHOCTH, HAy4YHBIM
METOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHUBAIIUIO M PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCIOBHM, CIOCOOCTBYIOMUX MPUOOPETEHUIO 00YyYarOITUMUCS
OMbITa PA3HOOOPA3HON NESATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAIbHOE 3HAUYCHHUE IS
pa3IMYHBIX BUAOB JICSATEIBHOCTH;

— (dopmupoBanue oOmEeld (QyHKIIMOHATBHOH W  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBACHITH U OICHUBATH SIBICHUS
OKpYKaroIIeT0 MHpa, WUCIOJB3YsS 3HAHHUS U OMBIT, MOJTYYCHHBIE TMPU U3YYCHUU
XUMHH, TPUMEHATh WX TPHU pEHICHHH MpoOJieM B TMOBCEIHEBHON JKHU3HH U
TPYZIOBOU IEATEIBHOCTH;

— (QopmupoBaHue y o0OyyaroumMxcs T'yMaHUCTHUECKMX OTHOILIEHUH,
NOHUMaHUSl LEHHOCTH XUMHUYECKHUX 3HAHUM I BBIPAOOTKH HKOJOTHYECKH
1eJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IENSIX
COXPaHEHHMS CBOETO 370POBbS U OKPYKAIOIIEH MPUPOJHON CPEJIBL;

— pa3BUTHE MOTUBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCTIIMTAaHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(uiis M HANpPaBICHHOCTU AATbHEUIIEro
o0yueHwusl.

OO0miee 4uciIO 4YacoB, OTBEAEHHBIX M1 HW3YYEHUs XUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, coctasisieT 136 gacos: B 8 kimacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHavaibHbIe XUMUYECKHE MIOHATHS

[Ipenmer xumuun. Ponb XUMUU B )KM3HU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemecTBa. PU3WUECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToax MO3HAHUS B XUMHUU. UUCThIE BEHIECTBA U CMECH.
CniocoOsI pa3jeneHus cMeceil.

ATOMBI W MOJNEKYJIBl. XHUMUYECKHE 3JIEeMEHThl. CUMBOJIBI XUMHUYECKUX
sneMeHTOoB. [IpocThie U CloKHbBIE BelllecTBA. ATOMHO-MOJIEKYISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BajaeHTHOCT aTOMOB XHUMHUYECKHUX DIIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHUTENbHAss aTOMHAas Macca.
OtHOocuTenbHasE MOJIEKYJIsIpHAsi Macca. MaccoBasi JOJIs XUMHYECKOTO 3JIEMEHTA B
COEIMHECHUM.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHECHUMN.

DOU3NYECKHE U XUMUYECKUE SABJIECHUSA. XUMHUYECKasl PEAKUUA U €€ TIPU3HAKHU.
3aKoH COXpaHEHHUsI MacChl BEIIECTB. XUMHUecKue ypaBHeHus. Knaccudukarus
XUMUYECKUX PeaKIuil (COeTUHEHNs, Pa3I0KEHNUs, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOW MOCYJ0H, MpaBWIaMu pabOThl B J1a0OpaToOpuu U
npuéMamMu oOpailleHus ¢ JIabopaTOpHBIM 000PYIOBaHUEM, U3YUCHUE U OMUCAHUE
¢u3HUecCKMX CBOWCTB 00pa3lOB HEOPTaHWYECKHX BEIIECTB, HAOIIOACHHE
¢usnueckux (TJIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHHE W KOHJCHCALMS BOJbI) U XMMHUYECKUX (FOpEHHUE CBEUYH, MPOKATHBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTOMN) SIBJICHUM, HAOIIOICHUE U
OMHUCAaHUE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pasyioxKeHUue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE THAPOKCUIA
menu (I1) mpu HarpeBanum, B3auMojieicTBHUE Kele3a ¢ pacTBopoM coiu meau (II),
W3YUYEHHUE CIOCOOOB pa3fIeiCHUs] CMECEH: ¢ MOMOIIbI0 MarHurta, (puUiIbTPOBaHUE,
BBITIApMBAaHUE, JUCTUIUISAIMUA, XpoMaTorpadus, mpoBeJeHUEe OYUCTKH MOBAPEHHON
comv, HaONIOJEHWE W  ONMUCaHWe  pEe3yJbTAaTOB  MPOBEACHHS  OTbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHME MOJIEJIE MOJIEKYI
(ImapocTepKHEBBIX ).

Baxueiue npeacTaBuTe M HEOPraHUYeCKUX BeleCTB

Bo3nyx — cMech razoB. CocrtaB Bo3nyxa. Kucmopon — amemeHT u mpocToe
BemecTBO. Haxoxmenue kucimopoma B Tpupojae, (U3HMYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzapl. [Ipumenenne kucmopoga. CrocoObl



MOJIYYeHHsS] KUCTopoAa B JabOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — aIoTponHast MOAU(PUKALINS KUCIOPOIa.

TemnoBoit 3h(PEeKT XUMUUECKON peakluh, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb U MeETaH. 3arps3HEHue
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpoctoe BemiecTBo. HaxokaeHuwe Bomopona B
npupojsie, ¢GU3MYECKME ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnorsl u conm.

Monsipabiil 00bEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTtBopuTesib. PacTBOpHI.
HacelllleHHBIE M HEHACBIIIEHHBIE PacTBOpPBI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas 10Jis BELIECTBA B paCTBOPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posie pacTBOpOB B mpupose U B KHU3HHU 4enoBeka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpupoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranmdeckux coenunenuit. Oxcunpl. Knaccuduxarus
OKCUJIOB:  cosieoOpasyiolue  (OCHOBHBIE, KHUCIOTHbIE, amMQOTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusnueckue M XUMUYECKHE
CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanusa. Knaccubukanuss ocHoBaHWM: IMETOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatypa ocHoBaHuil. PU3MYECKHE W XHUMUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHne ocHOBaHU.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. @usnyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TomyyeHnue KUCoT.

Comu. Homenknatypa coseil. @U3NYeCKMe U XMMHUYECKUE CBOMCTBa COJICH.
[Tomyyenue couei.

['eneTnueckas CBSA3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KAueCTBEHHOE OMPENIEIICHUE COJEepPKaHUs KUCIOpoAa B BO3yXe, MOIYyUYCHHE,
coOupaHue, pacno3HaBaHWE€ M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HAOJII0JEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHusl TopeHus (MoXapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIOB U
OMHCAaHUE WX CBOMCTB, MOJy4YeHHE, COOWMpaHUE, pACIIO3HABAHUE W HW3YUYCHUE
CBOMCTB BOJIOpoja (TOpeHue), B3auMojeicTBUe Bojopoaa ¢ okcugom memau (1)
(BO3MOYKHO HCIIOJIb30BaHUE BUIEOMATEepUANIOB), HAOIIOJEHHE OOpa3IlOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEH pAacTBOPEHHUS! BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHOU
MAacCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIaMHU
(HaTpueM ©  KajplueM) (BO3MOXKHO  HCIOJIb30BaHUE  BHJIEOMATEPHANIOB),



UCCIIEJIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0IeHNE U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpAaxX KHUCIOT U LIEJIOYEH,
u3ydyeHue B3auMoeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCIIOT C MeETajulaMH, PEaKUWW HEUTpAIN3aLNH, ITOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METAJUIa IPYyTMM H3 PacTBOpa COJM, pelICHHE
DKCIIEPUMEHTAJIBHBIX 3aJad M0 Teme «BaxHelmmue Kiacchl HEOPraHWYECKHX
COCIMHEHU.

Ilepuoanuecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. Ctpoenne aroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHbIE PEAKIMU

IlepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX 3JeMeHTOB. [loHsitHe o
IpyNmnax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMEJIbHBIE METAJLIbl,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblE 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUJIBI.

[lepuoanueckuii 3akoH. [lepuoauueckas cucteMa XUMHUYECKUX JIEMEHTOB /I,
N. Mengeneesa. KopoTkonepuonHas W JJIUMHHONEpUOAHAas  (QOpMbI
[Tepunoanueckoit cucrembl xumudeckux sneMeHToB . M. Menneneesa. lepruoabt
u rpynnbl. DHU3NYECKUH CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB NEPUONA U
I'PYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocraB aTOMHBIX sifep. M3oTonsl. DnekTpoHsl. CTtpoeHue
ANIEKTPOHHBIX ~ 000JI0YEK aTOMOB TMepBbIX 20 XUMHUYECKUX DJIEMEHTOB
Ilepnonmueckoin cucremnl [[. 1. MenneneeBa. XapakTepuCcTUKa XHMHYECKOIO
3JIEMEHTA 10 €ro noJioxkeHuro B [lepuoanueckoit cucrteme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUNINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 IPYMIIAM U IIEPUOJAM.

3nauenue [lepunognueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BuUTHs Haykh M npaktuku. . M. MenneneeB — yd€Hbli H
IpaKJaHUH.

Xumunueckass cBsi3b. KoBaneHTHast (HOJspHAass W HEMOJIApHAsl) CBSA3b.
OIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX MIEMEHTOB. VIOHHAs CBI3b.

Crenenp  okuciieHus.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipouieccol OKHUCAEHUS U BOCCTAHOBJIEHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3ydyeHrue oOpa3lOB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJEHCTBHE
TUAPOKCUIA LHMHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakliiy pa3ioKeHHsI, COEJUHEHU).

Mesxcnpeomemmnnie céa3u



Peanuzanust MeXNpeAMETHBIX CBSI3€M MpPU HM3YUYEHHMH XHMHHM B 8 Kilacce
OCYILIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHbIE MOHSATHSA: HAYYHBIH (PaKT, TUIIOTE3a, TEOPUS,
3aKOH, aHaJlu3, CHUHTE3, KiIaccuukanus, MepuoAUYHOCTh, HaOII0ICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: Marepusi, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUN 3apsll, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHUE BEIECTBA, Ta3, (PU3MYECKUe BETUUYHHBI, €IUHHIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEPANbl, TOPHBIE MOPOBI,
IIOJIE3HBIE UCKOTIAEMBbIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYeCKasi peaKus

[Tepnogmueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kaaus, Kalabluid H HX
COCAMHEHU B COOTBETCTBUU C MOJOKEHUEM »3JIeMEHTOB B Ilepmoamueckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BemiecTBa: BHJbl XUMHUYECKOM CBSI3U. THUIBI KPUCTALIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOWMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJla XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHWYECKHUX BEIIeCTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K Ppa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHU, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus XuMuaeckux peakivii Mo pa3IndHbIM MpU3HAKaM (110 YUCITY
¥ COCTaBy YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TeIuioBOMYy 3¢ (deKTy, 1Mo
U3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUECKUE
YPaBHEHUS.

[Tonsitue o ckopoctn xuMuyeckon peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakuusx. [IoHsTHEe 0 TOMOTe€HHBIX M TeTEePOreHHBIX
peakuusx. [lonstue o karanuse. [loHsTHE 0 XUMHUYECKOM paBHOBecuU. DakTopBhI,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU M TOJO0XKEHUE XUMHUYECKOIO
pPaBHOBECHSL.

OKHCIIUTETbHO-BOCCTAHOBUTENIFHBIE  PEAKIMM,  JJIGKTPOHHBIN  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakuu. CocraBrnenue YpaBHEHUI



OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIIOJIB30BAaHUEM  METOJA
AJNIEKTPOHHOIO OanaHca.

Teopus ANEKTPONUTUIECKON TUCCOUHUALNU. DIIEKTPOIIUTHI U HEDJIEKTPOJIUTHI.
Karrvonbl, aHnoHbl. MexXaHM3M AUCCOLMALIMM BEIIECTB C PA3JIMYHBIMU BUJIAMU
xuMHuueckoi cBsizu. Crenens aucconuanuy. CUIbHBIE U ClIa0ble AJIEKTPOJIUTHL.

Peakiuu noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHHMs peakuuil. CBOMCTBa KHUCIOT,
OCHOBAaHMI W cCOJEd B CBETE€ MPEICTABICHUNA OO0 BIEKTPOIUTUYECKOU
nucconuannu. KauecTBeHHbIE peakuy Ha MOHBL. [IoHSITHE O TUAPOIIM3E COJIEH.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJVIOB M HeMeTauioB (rpadura W anMmasa), CIOKHBIX BEIIECTB
(xJIopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peaKkiuu
OT BO3JCHCTBHUS pa3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEIIECTB, IMpPOLECCAa JUCCOLMAMU KHUCIOT, IIEJI0oYeld U CcoJed
(BO3MOXKHO  MCIIOJB30BAHME BHUJEO MaTEpHANIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIINX ~ NPU3HAKU  MPOTEKAHHMs  peakuuMid  HOHHOrO  oOMeHa
(oOpa3oBanme oOcaaka, BBIIEJICHUE Tas3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOLIUX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHHsI), pACTIO3HABAHUE HEOPTaHUYECKUX
BELIECTB C TOMOUIBIO KAYECTBEHHBIX pEaKIMil Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HeMeTa/nibl U MX COeIMHEHUS

OOmiass xapakTepucTHUKa rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHre U (PU3NYECKHe CBOMCTBA MPOCTHIX
BELIECTB — TrajoreHoB. XHMHYECKHME CBOWCTBA Ha MpUMEpe  XJjopa
(B3aMMOJENCTBUE C METaJJIaMd, HEMETaJUIaMH, IIeJ04YaMH). XJIOPOBOIOPO/I.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHUE, MpUMeHeHue. JleiicTBue
XJIOpa U XJOpPOBOJOPOJA Ha OPraHU3M YeNoBeKa. BakHelmme XJIOpUAbl U X
HaX0XJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCoOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHune u (u3NYECKUEe CBONCTBA
IPOCTBIX BELIECTB — KUCIOPOJa U Cepbl. AJJIOTPONHbBIE MOAUDUKAIIMKN KUCIOPOIa
U ceppl. Xumudeckue cBoiicTBa cepbl. CepoBomOpO, CTpoeHHE, HU3HUECKUE U
XUMUYecKrue cBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (Qusnueckue U XUMHYECKHE CBOMCTBa (00mue Kak
OpeaCTaBUTeNsd Kiacca KHCIOT M crneuuduueckue). XUMHUYECKHE pEeaklvu,
Jeallie B OCHOBE IPOMBIIUIEHHOTO Crnoco0a MONMy4YeHHUs CEpHOM KHCIIOTHI.
[Ipumenenue cepHoi KUCIOThl. COMM CEpHOM KUCIOTHI, KAUECTBEHHAs peaKlMs Ha



cynbdar-uon. Haxoxxnenue cepbl U €€ COCAMHEHUN B TPHUPOAC. XUMUUYECKOE
3arpsi3HEHHE OKPY’XKAIOIIeH cpefbl COSAMHEHHUS MU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAICHUS.

OObmiast xapaktepucTuka 37meMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHBIE CTENICHU OKHUCICHHs. A30T, PACHPOCTPAHCHHE B MPHUPO/IE,
busnueckre 1 XuMHUeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nYecKre 1 XUMUYICCKHAE CBOMCTBA, MOJydeHHE U IpuMeHeHue. Coar aMMOHUS,
X QU3NYECKUE U XMMUYCCKHE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THAsl KHCJIOTa, €€ TOJydYeHHe, (QU3MYECKUE W XUMHUYCCKUE
CBOMcTBa (00mMEe Kak TMPEACTABUTENsI Kiacca KUCIOT W CHenuduyeckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpaJIbHBIX
yI00peHN. XUMHUYECKOE 3arps3HEHUE OKPYIKAIOIICH CPelbl COCTMHCHUSIMH a30Ta
(KUCTIOTHBIE JIOXJW, 3arpsi3HEHUE BO3AyXa, MNMOYBBI W BoAoéMoB). Docdop,
ajuoTpornHbie Momudukauu Gocdopa, puznyeckue M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kuciaora, PU3MIECKUEC U XUMHUIECKUE CBOMCTBA,
nonydenue. Mcnonab3oBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YI0OPEHUH.

Ob6mas xapakrtepuctuka 31emMeHTOB [VA-rpynnbel. OCOOEHHOCTH CTPOECHUS
aTOMOB,  XapaKTepHBIE  CTEMCHW  OKUCICHUSA.  YTJIEPOJ,  aUIOTPOITHBIC
MOIU(UKAIINKA, PACTIPOCTPAaHEHUE B TpUpojae, (u3Mdeckue U XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npuponae. OKCUIbI yIiiepoaa, ux
du3nUecKue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HA JKUBBIC OpPTaHU3MEI,
MOJIyYCHUE W TPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0albHOrO TMOTEIJIEHUS KIMMAaTa, MHapHUKOBBIM
addexr. YrompHas Kuciaora u €€ coym, nX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojiyueHue W mnpuMmeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcrnonp3oBanrne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILICHHOCTH W CEIbCKOM
XO35MCTBE.

[TepBoHavasibHBIE TOHATHSA 00 OPraHUYECKHUX BENIECTBaX KaK O COCTMHECHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIMLEPUH, YKCYyCHAs! KUCIIOTA).
[IpupogHble HCTOYHUKH YIJIEBOJOPOAOB (Yroiib, HPUPOAHBIA Tra3, He)PTb),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUpaAX, OCNKaX, YIIIEBOJIAaX — U MX
polii B OKH3HM YeNOBeKa. MaTepualbHOE €IMHCTBO OPTraHWYECKUX W
HEOPraHUYECKUX COEIMHEHU.

Kpemuwmii, ero ¢usndeckue W XUMHUYCCKHE CBOWCTBA, IIOJIy4YeHUE U
npumenenue. CoenuHeHus: KpeMHusi B mpupoje. OOimue mnpeacraBieHus 00
okcuae kpemuus (IV) u kpemHueBor kucjaore. CHIMKaThl, UX HCMHOJIb30BaHUE B
ObITY, B TIPOMBIIIUICHHOCTU. BakHellne CTpoUTeNbHbIE MaTepHalbl: KEpPaMHKa,



CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [IpobiemMbr 6€30macHOr0 MCIOIb30BaAHUS
CTPOUTENBHBIX MATEPHUAJIOB B IOBCEHEBHOM KU3HU.

Xumuueckuui IKCnepumenm:

U3yUYeHHE 00pa30B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MIPOBEJICHUE KAY€CTBEHHBIX PEAKIIMN HAa XJIOPUJI-MOHBI U HAOIIIOJICHHUE MPU3HAKOB
UX TPOTEKAHMsS], OMBITHI, OTpaKalIue (QU3NYECKHUE W XHUMHUYECKHE CBOMICTBA
raJjoreHoB M HUX COCIWHEHHH (BO3MOXXHO HCIIOIb30BaHUE BHUIACOMATEPHAIIOR),
O3HAKOMJIEHME C O0Opa3namu XJOPUJOB (TaJOT€HHUIOB), O3HAKOMIICHHE C
oOpazuaMu ceppl M €€  COCAUHEHUSIMU (BO3MOXHO  HCIOJb30BaHUE
BUJIEOMATEPUATIOB), HAOIIOICHHE TIpoliecca OOyTIMBaHUs caxapa Ioj JACHCTBUEM
KOHLICHTPUPOBAHHON  CEPHOM  KHUCJOTBl, M3YYEHUE XHUMHYECKUX CBOICTB
pa30aBIECHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CcyJibdar-
MOH U HaONIOJIeHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMIJICHHE C (DU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa W HX COCAMHEHHH (BO3MOXKHO HCITOJIH30BAHUE
BUJIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yI0OpEHUM, MOTyUYeHHE,
coOupaHue, pacrno3HaBaHME€ M U3YYEHUE CBOWCTB aMMHUaKa, MPOBEJICHUE
KAueCTBEHHBIX pEakIuii Ha MOH aMMOHMS U ¢GochaT-uOH U U3YyUYECHHE MPU3HAKOB
UX IPOTEKAHHUsl, B3AMMOIEUCTBAE KOHUEHTPUPOBAHHON a30THOU KUCIIOTBI C MEBIO
(BO3MOKHO VICIIOJIb30BAHUE BHJICOMATEPHUAJIOB), H3y4YECHUE MOJIeTIer
KPUCTANIMYECKUX PEImETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJICOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydyeHUE, COOMpaHue, pacro3HABAaHUE U U3YUYCHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaUeCTBEHHBIX PEaKlHUil Ha KapOoHAT U
CUJIMKAT-UOHBl U H3yYEHUE TMPU3HAKOB HX [MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIMEN CUJIMKATHOM IMPOMBINUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3aj1a4 1o TeMe «BaxkHelne HeMeTaubl U UX COCTUHEHUS.

MeTaJsibl 1 UX COeIMHEHU S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUH
ux nonoxeHus B llepuomuueckor cucreMe XUMUUYEeCKUX diiemeHToB . .
MenpneneeBa u ctpoeHus: arTomoB. CTpoeHUE MeTauioB. MeTamndeckas CBs3b U
METaJUTMYECKasl ~ KpUCTa/UIMUecKas  peméTka.  DJICKTPOXUMUYECKUN Pl
HanpspKeHU MeTaiuioB. OU3NYecKne U XMMUYECKHE CBOMCTBA MeTayioB. OOmue
CrocOOBI TONy4YeHUs: MeTauioB. [loHsATHE O KOPpO3WHM METaIOB, OCHOBHBIE
crocoObl 3auuThl X OT Kopposuu. CraBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) U X MPUMEHEHUE B ObITY W MPOMBIITICHHOCTH.

[Ilenouynsie MeTaibl: noyiokeHue B llepronnueckoil cucTeEME XUMUYECKUX
snementoB JI. M. MenpaeneeBa, CTpoeHHME WX aTOMOB, HAXOXKJACHHE B IPHUPOJIE.
du3nyecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U



TUAPOKCUABI HATpusl W Kanus. [IpuMeHeHWe WIENOYHbIX METaIOB M HX
COE€IMHEHU.

[[lenouyno3eMenbHble METAJUIbl MAarHMii M KalblMH: IIOJIOXKEHHE B
Ilepnoguueckon cucreme xuMmuueckux dineMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B Ipupojie. PU3ndyeckre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanplusa. Baxseiive coeauHEHUS Kaiblusg (OKCUJ, TUIPOKCHI, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIIOMUHUN: TIOJI0)KEeHUE B [leproinueckor cucTeMe XUMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroma, HaxoXKJICHHE B mpupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCUAA W THAPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpOEHHME aToMma, HaXOXKIECHHE B npupone. PuU3MUECKHE H
XHMHYECKHE CBOMCTBa kene3a. OKCuabl, THAPOKCHUIbl U cou xkene3a (1) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJTy4YECHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMud METAIOB M CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBaMHU, U3YUYEHHE  PE3YJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHIA
KalblMd W HATpUs C BOJOW (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCJIEJOBAHUE CBOMCTB KECTKOU BOJIbI, MPOIECCAa TOPEHUS HKEJI€3a B KUCIOPOJIE
(BO3MOXKHO  HCMOJIb30BAHUE  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIM HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, [IMHKA, Keje3a
(I1) u xenesa (III), mequ (II), HaGnroAeHNE M OMUCAHUE TPOIECCOB OKPAIIUBAHUS
IUTAMEHU HWOHAMHM HaTpusl, Kaldus W KajlblUusg (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA ATFOMUHUS
U TUAPOKCHUJIA IMHKA, PEUIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxueriue
METaJUIbl U KX COECTUHEHHUS.

XuMHS M OKpPYKAOLIAA cpeaa

BemecTtBa M marepuanbsl B NOBCEAHEBHOW KU3HM YeloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTaxX U OTPABIICHUSIX.

XHUMUYECKOE 3arps3HEHHE OKpY’Karoulehd cpeibl (MpeaenbHasl 0MyCcTUMast
KOHIIeHTpalus BemiecTs, aanee — [1/IK). Ponb xuMuu B pemieHnn 3KoI0ruYecKux
npooseMm.

Xumuueckuii IKCnepumMenm:

U3yueHHe oOpaslloB MaTepUaNIOB (CTEKJIO, CIUIABbI METAJJIOB, MOJUMEPHBIE
MaTepualbl).

Mescnpeomemmnuie ceasu



Peanuzanus MeXnpeIMETHBIX CBs3€d NMpU HM3YYEeHUM XUMHM B 9 Kiacce
OCYILIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO01iue ecTecTBEHHO-HAyUHbIE MOHATHSA: HAy4YHBIH (aKkT, TMIIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KIacCU(pUKALMS, TEePUOJAUYHOCTh, HAOII0ICHHE,
DKCIIEPUMEHT, MOJCTUPOBAaHUE, H3MEPEHHE, MOJENb, SBJICHHE, TMapHUKOBBIN
3¢ ek, TEXHOIOTUSsI, MaTEPUAIIBI.

®dwusuka: Marepusi, aTroM, O3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsi, NPOBOJHUKH,
MOJIYIPOBOJHUKH,  JIUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATUTMYECKAs
pemérka, CruiaBbl, (PU3UUYECKHE BEIMYMHBI, C€AUHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHEThI, 3BE3/1bI, CoHIIE.

buonorusi: dortocunres, npixanue, Omocdepa, IKOCUCTEMA, MHUHEPATbHBIC
yA00pEeHHs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIC3HBIE UCKOIAEeMBbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOT'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTAaThl OCBOCHHS MPOrPAMMbI  OCHOBHOI'O OOILETOo
o0pa3oBaHMsI JOCTHTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Y4eOHOU u
BOCIUTATEJIBHOMN EATEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUNCKUMHU
COITMOKYJIBTYPHBIMH UM JYXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMH, TPUHSITHIMU B
oOlllecTBE TMpaBWIaMUd M HOPMaMU TMOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COTMATM3AIIUN O0YyIArOITIXCS.

JIngyHOCTHBIE ~ PE3yJbTAaThl  OTPaXKalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpUEHTAUMN U
paclIMpEeHUE ONbITA IESITETBHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) mnaTpMoTHYECKOr0 BOCIMTAHUSA:

IIEHHOCTHOT'O OTHOIICHUS K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUUYECKOMY
U HAy4YHOMY HACJICAWIO0, TOHMMAaHUS 3HAYEHUs] XUMHYECKOM HAayKh B IKU3HHU
COBPEMEHHOTr0 OOIIECTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOW HMHQpopmalruein o
NEPEJOBbIX JOCTUXKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpa M OOIIECTRA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEJCTABICHUSI O COIMAIbHBIX HOPMax M MpaBUJIaX MEKIUYHOCTHBIX
OTHOIIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIICCTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATENbCKOM, TBOPYECKOM W APYrMxX  BHAAX
JEATeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOH COBMECTHOHN JCATCIBHOCTH TPH
BBITIOJTHEHUN Y4YeOHBIX, TO3HABATCIBHBIX 3aJa4, BBITOTHEHUH XUMHYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUYEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOITIOHUMAHHIO
U B3aUMOIIOMOIIM B TIpolleCCE€ HITOM Y4YEOHOW NESITENHbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJACHHE M IIOCTYNIKM CBOMX TOBApHUILEH C MO3ULUH
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKHM M COCTABIIAIOIINE
OCHOBY JJI1 NMOHUMAaHUsSI CYIIHOCTH HAy4YHOW KapTUHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSL MPUPOJIbI, B3aMMOCBS3SX 4YEJIOBEKA C
MPUPOIHOM CPESIOi, O POJIM XUMHUHU B TTIO3HAHUM 3THUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOAMMBIE HJisi OOBACHEHUS HAOJIOJAeMBbIX MPOIECCOB M SIBICHU,
MO03HABATENLHON, WH()DOPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYphl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEJIbHOM pPabOThl € y4eOHBIMM TEKCTaMH, CIPAaBOYHOM



JUTEPATYpPOr, JIOCTYHBIMA TEXHUYECKHUMH CpEJCTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JIHO003HATEIHLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKON
JESITETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIILIEM;

4) dpopMupoOBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU J>KWU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCIEACTBUU U
HEMPUATUE BPEHBIX MPUBBIYEK (YHOTPEOICHHS aKOTOs, HAPKOTUKOB, KypeHHs),
HEOOXOJIUMOCTH COONIOJIEHUs] MpaBuid 0€30MacHOCTH TIpu  OOpalleHun ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUCeHUIO TTpodeccuii U Tpyia pa3InyHOTO POJia,
YBAXKEHHE K TPYyAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE IMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XWUMHUH, OCO3HAHHBIA BBHIOOP
WHJVMBUAYaJbHOU TPACKTOPUU MPOJIOIKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(HEeCCUOHATBHOU CpeJIE;

6) IK0JIOrH4eCcKOro BOCIIMTAHUSA:

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMAaHUE [IEHHOCTH 3J0POBOTrO U
Oe3omacHOro o0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXMYECKOMY 30pPOBbIO, OCO3HAHME LIEHHOCTH COOJIIOJACHHUS
paBUJ1 OE30MaCHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAK)KE B CUTYalUsIX,
YTPOKAIOIIKNX 3JI0POBbIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPHUMEHATHh 3HAHMSI, MOJy4aeMble MPU U3YUYECHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBSA3AaHHBIX C OKPYKAIOIIEH MIPUPOJIHON CPENON, ISl TTOBBILLICHUS
YPOBHSI ~ SKOJOTUYECKOM  KyJbTYpPhl, OCO3HaHUS TJIOOAJBHOIO  XapakTepa
AKOJIOTMYECKUX TPOOJeM U MyTeW MX pPEIICHUs MOCPEIACTBOM METOJOB XHUMHH,
AKOJIOTMYECKOT'0 MBIILICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe wmeTampeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATHUS (3aKOH, TeOpHus,
TPUHITAT, TUTIOTE3a, (HaKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ATUX MPEeIAMETOB (HOPMHUPOBATH MPEACTABICHUE O LETOCTHOU



HAy4YHOW KapTHHE MHUpa, M YHUBEPCaAIbHbIC YueOHbIE JeHCTBUS (ITO3HABATEIIbHBIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpbIE 0OecneduBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO Y4EOHOM
JICATEIILHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jiornyeckue AeiicTBHA:

YMEHHUSI HCIOJB30BaTh MPHUEMBI JIOTUUECKOTO MBIIIJIEHUS] TPU OCBOCHHUH
3HAHUW: PACKPBIBATH CMBICI XUMUYECKUX MOHSATUM (BBIACISITH UX XapaKTEPHbBIC
NpPU3HAKH, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMU MOHSTUSMH), UCHOJIb30BAThH
MOHATHS JIS1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJIICHHM, BRIOWPATh OCHOBAHUS U
KpUTEPUU JUIS KIAaCCU(PUKAIMU XUMHYECKUX BEIIECTB M XUMHUUYECKHUX PEaAKIIUH,
yCTaHaBJIMBaTh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH H3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0O aHAJIOTUH),
JIeNIaTh BRIBOJIBI M 3aKJIFOUCHUS

YyMEHHE TPUMEHATh B IIPOIECCe IO3HAHMS TOHATUA (TIpeAMETHBIE |
MeTanpeIMETHbIC), CAMBOJINYECKHE (3HAKOBBIC) MOJIENIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbIE TIPEACTaBICHUS —
XUMUYECKUNA 3HAK (CMMBOJ 3JIEMEHTa), XUMHUYeckas ¢GopMmyia W YpaBHCHHE
XUMHYECKON peaklny — MPHU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3a]1a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISIBIATh U XapPaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKUA U3Y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEAKIIUMH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaEeMbIX MPOIIECCAX U SIBIICHUSIX.

ba3oBble ucciiegoBarTe/IbCKHE AeiiCTBUSA:

YMEHHUE MCIIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4ECTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJig (OPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OpPraHU3AIlMd W IPOBEACHHUIO
YYCHUYECKHX OKCIIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ nndopmanmueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
pa3JIMUHBIX BUJIOB U (OPM MIPEACTABICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKU OIIEHUBATh MNPOTHUBOPEUHUBYIO U
HEJ0CTOBEPHYIO HH(POPMAIIHIO;



YMEHHME MPUMEHTh Pa3IUYHbIE METOJbl M 3allpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJis BBIMOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONpPEIeIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0JacTl UCHOJB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJBTYpPO aKTUBHOT'O HUCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSATENIbHO BHIOMpaTh ONTUMAJIBHYIO (JOpPMY MpeCcTaBICHUSI HHGOPMALINK U
WUIIOCTPUPOBATh pEeIlIaeMble 3a7aud  HECIOKHBIMU CXEMaMH, JuarpammaMu,
apyrumu popmamu rpadvki 1 UX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh U AaHAIU3UPOBAaTh B IIpolilecce Y4YEOHOH W
UCCIIEIOBATEIbCKON N1eATEIbHOCTH MHMOPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SICTBA W TPAHCIOPTa HAa COCTOSIHME OKpYKarouledl MNpUupoaHON
Cpelbl.

KoMmyHMKaTHBHBIE YHHBeEpCcaJbHbIe Y4eOHbIe 1eiiCTBHA:

yMEHHUs 3aJlaBaTh BOIPOCH (B XOJ€ Jauanora W (WIH) JIUCKYCCHUHU) TIO
CylecTBy  oOcyxJaaemMoll  TeMmbl, (OpPMYyJIHpPOBaTb CBOM  IPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJTHEHUS IPEITI0KEHHON 3a/1auu;

YMEHUSl  NPEJCTaBIATh  NOJYyYEHHbIE  pe3yJbTaThbl  IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOTO OIbITa,
1abopaTopHOI paboTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, YU4E€OHOTO MTPOEKTA);

yMEeHUsI y4eOHOro COTpYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATENILHOM M MCCIIEIOBATEIbCKOM  AESATENBHOCTH  MPU  PELICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTJIACOBAHUS
no3unuil (00cyxaeHusi, OOMEH MHEHHMSIMH, «MO3TOBbI€ IITYpPMbD», KOOPAUHALUS
COBMECTHBIX JCHCTBUM, OIpEICICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe 1eCTBHSA:

YMEHUE CAMOCTOATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO
NeATeNIbHOCTh, BIOUpaTh Hanbosee 3(PPeKTUBHBIEC CIIOCOOBI pelieHUs YUYeOHbIX U
NO3HABATENbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJISTh WJIH KOPPEKTUPOBAThH
IPEIVIOKEHHBIA AITOPUTM JIEWCTBUM TPHU BBINOJHEHWM 3aJaHUM C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUU 00 HM3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OIICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yjbTaTa 3asBICHHOW II€JIHM, YMEHHUE
UCIIOJIb30BAaTh M aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIJaHUN.

MNPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3ydbTaTOB IO OCBOCHHUIO 005S3aTEIbHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepaibHOW pabodeil mporpaMMoHu,
BBIJICJIAIOT: OCBOCHHBbIE OOYYaIOIIMMHUCS Hay4yHblEe 3HAHUSA, YMEHUS U CIOCOOBI



JNEUCTBUM, BHABl JICITEJIBHOCTH MO IOJYYEHUIO HOBOTO 3HAHHUS, €ro
UHTEPIpETalUU, MPeoOpPa30OBaAHUI0 U TNPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U
HOBBIX CUTYaIIUsIX.

K xoniy oOyuenus B 8 kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBATh CMBICII OCHOBHBIX XMMHYECKHUX MOHSATUW: aTOM, MOJIEKYJa,
XUMHUYECKUNA 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECHh
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAash Macca,
MaccoBasi JI0JIsI XUMHUYECKOTO AJIEMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTb, CTEIEHB
OKUCJICHMS, XMUMHUYECKas peakius, KiaccupuKaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHUs, PEaKIUU 3aMElIeHUs, peaKuu
oOMeHa, PK30- U SHJIOTCPMHUUCCKHE PEAKIINH, TEIIIOBOU A((EKT peakiinm,
SAIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOuTalb, PaaANyC
aToMa, XMMHYECKas CBS3b, MOJSPHAA U HEMOJISpPHAs KOBAJICHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTMOH, aHWOH, PACTBOp, MaccoBas J0Ji BellecTBa
(mpolieHTHAs! KOHILIEHTPAIKs) B paCTBOPE;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHITHUH H
MPUMEHSTH 3TU NOHATHUSA IPU ONMKMCAHUY BEILECTB U UX MPEBPALLICHUIH;

* HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJii COCTaBlieHUs (QopMy
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpPEACNSITh BAJEHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCIIEHUS  DJJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACcCy COEAUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHass M HOHHAas) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpeiBath cmbica [lepuogmueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOAUYECKONM 3aBUCUMOCTH CBOICTB
XUMHYECKUX DJIEMEHTOB OT MX moJiokeHus B llepronnueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

e ONWCHIBATH M XapakTepu3oBaTh TaOmuuHyio (opmy Ilepuoamdeckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3auyaTh [OHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuine «llepumoanyeckas cucrema XuMHUYeCKUXx d3memeHtoB J[. M.
MenpeneeBay € UYHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB W 3apsij sijipa, 00IIee YUCIO IEKTPOHOB
U paclpeesieHHe X M0 SJEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATH XUMUUYECKUE SJIEMEHThI, HECOPraHUUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 YMCIly M COCTaBY YYaCTBYIOIIMX B PEAKIUU
BEIIECTB, M0 TEIUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHMU COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTU TMPOTEKAHUS XHUMHYECKUX IPEBPAIICHUI B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYHO MacChl
BEILIECTB, MAaCCOBYIO JOJII0 XHWMHYECKOrO0 3JeMEHTa 10 (¢opmyIe
COEAMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIUU;

IPUMEHSATH OCHOBHBIE OINEpAllMU MBICIUTEIbHON NEATEeIbHOCTH — aHaJIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — MJI1 U3Yy4YEHUs CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKLHM, €eCTeCTBEHHO-HAYyUYHbIE METO/bI
NMO3HAHUA — HAONIOJEHHE, M3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peasIbHBINA U MBICJICHHBIN );

CIEIOBATh  MpaBWUJaM  TMOJIb30BAHUS ~ XUMHYECKOM  TOCYAOM U
J7a00paTOpHBIM  O0OpYJOBAaHHEM, a TakKe IpaBWiIaM OOpaIlleHHs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO U COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOW JIOJEW PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMUMHUYECKHE  DKCHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIIOT C MOMOUIBIO WHIUKATOPOB
(;makmyc, dhenondTanenH, METUIOPAHXK U JPYTHUE).

K xoniy oOyuenus B 9 kiaacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKUX NOHATHUNA: XHWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHUCJIEHUS, XUMUYECKas peaKUusi, XUMUYECKasl CBA3b, TEIJIOBOU 3(P(PeKT
peakuuy, MOJb, MOJSPHBIA  00BEM,  pACTBOp,  AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, DJIEKTPOJIMTHUYECKAST IUCCOLMALMUA, PEAKLHUH HOHHOIO
oOMeHa, KaTaau3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMBbIE pEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHCIEHHE W  BOCCTAaHOBJICHUE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METAJUIMYECKAsi), KpPUCTAJUIMYECKAass pEeHIETKa, KOPpO3Usl METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peakUuH, TMPeaeabHO JOMyCThMas
koHneHnTpanus [TJIK BemecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATHUM U
MPUMEHSITh 3TH TOHSTUS MPU OMUCAHUU BEILIECTB U UX MPEBPAIICHUMH;
WCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENEIIATh BAJICHTHOCTh U CTEIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMUYECKON
CBsI3U (KOBaJEHTHAs, WOHHAs, METaJUIMYeCKas) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOU (opMmyJie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cmbica Ilepmogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHMMAHUE: OIKCHIBATH W XapaKTepU30BaTh
Tabmunyio Gopmy Ilepuoanueckoil cuCTeMbl XMUMHUYECKHUX 3JIEMEHTOB:
paznyuath MOHATHS «rjaBHas mnoarpynna (A-rpynma)y U «modouyHas
noarpynna (b-rpynna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HAaueHUs, KOTOpPHIE WMEIOTCA B TMEPUOIWYECKONW Tabmuie, C
YUCJIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsii sjApa, oOIlee 4YUCIO DJIEKTPOHOB W
pacmpenieseHie WX IO JJICKTPOHHBIM  CJIOSIM), OOBICHATH 0OOIIHE
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUUN B
npejenax MallblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJ1acCu(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 4YMCIy W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX IJICMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEHNUPUUECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX UM CJOXKHBIX BEIIECTB, MOATBEPXKJas OMHCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIIHI;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW HCCOLMAIMU  KHUCIOT,
HIEJI0YEH U COJIEH, TTOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLMI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlMi, TMOATBEPKIAIOIINX CYyIIECTBOBAHHUE
TeHETUYECKOM CBSI3U MEXK/y BEIIECTBAMH PAa3INIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIAN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ATHX PEaKIIni;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TIPOTCKAaHUS XHUMHYECKHX IMPEBPALICHUH B pa3IMIHbIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MAacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHWMHYECKOTO »3JieMeHTa 10 ¢dopmMyIie
COEIMHEHMsI, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKITNH;

coOno/laTh  MpaBWjia  MOJb30BaHMUS ~ XMMHYECKOM  mocyaol U
7a00paToOpHbIM  OOOPYJIOBAaHMEM, a TaKXke NpaBuia oOpalieHust ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIMSIMH IO  BBIITOJIHCHHUIO
71a00paTOPHBIX XHMHYECKHX OMNBITOB TIO0 TOJYYEHHUIO W COOMpPaHUIO
ra3000pa3HbBIX BEUIECTB (aAMMHUaKa U YTICKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIHMH, TOATBEPKIAIOIMINE  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
uonua-, kKapbonat-, ¢ocdar-, CwIMKaT-, Cyiabhar-, TUIPOKCUI-HOHBI,
KaTHOHBl aMMOHHUSI M WOHBI W3YYEHHBIX METAIIOB, MPUCYTCTBYIOIIUE B
BOJHBIX pacTBOpaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlN MBICITUTEIIBHON JIEATeILHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi W3Y4YEHHUs CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIHid, eCTECTBEHHO-HAyYHbIC METOAbI TIO3HAHHS —
HAOJIFIOICHUE, M3MEpPEHHEe, MOJCIMPOBAaHUE, JKCICPUMEHT (peajbHBIA M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoangecTBo yacoB
Ne HaumeHoBaHMe pa3aeiioB DJIeKTpOHHbIe (LM (ppPOBbHIE)
Konrpoasbnsie | IlpakTuyeckue
/| ¥ TeM NPorpamMmsl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTsl
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
XuMusa — BakHast 00J1acTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.eds00.ru/YNVIX660G
MPaKTUYECKOU
NeATEILHOCTH YeI0BeKa
BemecTBa 1 xuMuueckue
1.2 III 15 1 https://m.edsoo.ru/ONNXR1VF0
peakiu
Hroro no pazaeny 20
Pasnen 2. BaxkHeiilune npeacTaBuTe/ M HCOPraHMYECKUX BeLIECTB
Bosayx. Kucnopon.
2.1 y poaL 6 https://m.eds00.ru/D5SBORTY30
TTonsarue 00 okcumax
Boxopox. Ilonstue o
2.2 AOPOA 8 1 https://m.edsoo.1u/5D61JZ6PS
KHCJIOTaX U COJISIX
Bopa. PactBopsl. IlonsTue
2.3 a p 5 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHMAX
OCHOBHBIE KIaCCHI
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo0.ru/0TSASMOWT
COeUHCHUN
Hroro no pazaeny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux 3j1eMeHToB /[. U. MenaeseeBa. Ctpoenue



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

aTOMOB. XUMHYeCKaa cBsA3b. OKUCJIUTEIbHO-BOCCTAHOBHUTE/IbHbIE PC€aKIuu

[lepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema
3.1 XUMHUYECKHUX dJIEMEHTOB JI. 7
N. Menneneesa. Ctpoenue
aToma

https://m.edsoo.ru/TCBJBVWEZ

XuUMH4YecKas CBA3b.

OKHCIUTENTHHO-
3.2 8 2 https://m.edsoo.ru/F6AOASDPF
BOCCTAaHOBHUTEIIbHBIC
peakuuu
Hroro no pazaeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpemst 3 https://m.edsoo.ru/KQBD02J69

OBILIEE KOJIMYECTBO YACOB

[10 ITIPOTPAMME 08 3



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

9 KJIACC

KoanuyecTBO 4acos

Ne HaumeHoBaHue pa3neiioB DJIeKTpOoHHbIe (HM(ppPOBbBIE)
Kourpoasbnsie | IlpakTnyeckue
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Pasznen 1. BemecTBo 1 XUMHYECKHE PeaKIul
[ToBTOpeHue u yriuyoneHue
1.1 3HAHU OCHOBHBIX Pa3esioB 5 1 https://m.edsoo.rt/EQETUT35Z
Kypca 8 Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH
1.2 P 4 https://m.edsoo.ru/AFN4ALWG7U
XUMUYECKUX PEAKIUN
DIIEKTPOJIUTHYECKAS
1.3 nucconuanusg. XuMHUIECKUE 8 1 1 https://m.edsoo.rt/KODURS0VV
peaKIu B pacTBOpax
Hroro no pasaeny 17
Pa3znea 2. HemeTa/sIbl M X COeIMHEHUS
OO0mras xapakTepUCTHKA
2.1 XUMHYECKUX DIIEMEHTOB 4 1 https://m.edsoo.ru/ZTN1F7001
VIIA-rpynnsl. ['agorenst
OO01mas xapakTepucTHKa
XHUMHYECKHX 3JIEMCHTOB
2.2 . 6 https://m.edsoo.ru/P3DHMFB09
VIA-rpynmnsl. Cepa u eé
COEIUHEHHUS
OO01mas xapakTepuCcTHKa
XHUMHYECKHX 3JIEMCHTOB
2.3 7 1 https://m.eds00.rt/VOXDOUX2S

VA-rpynmsl. A3ot, pocdop
U UX COCIUHCHHUS



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

OO6mras xapakTepucTuka
XAMHUYECKHX DJIEMEHTOB

2.4 IV A-rpymmst. Yriepos u 8 https://m.edso00.ru/JPJ200VIX
KPEMHUI U UX COeAMHEHUS
Hroro no pazneny 25
Pa3nes 3. MeTanjibl 1 X COeANHEHUS
3.1 OO01111e cBOMCTBA METAIIJIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 fj;iii?;: METaLIBL I X 16 https://m.edsoo.rt/EFKQWI9HZI
Hroro no pazaeny 20
Pa3nes 4. Xumus u okpyskapomas cpeaa
4.1 Betuectsa i MaTepHaiIbl B 3 https://m.edsoo.rt/TENBWEF7Y
YKU3HU YeJIOBEeKa
Hroro no pazneny 3
PeszepBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBILEE KOJIMYECTBO YACOB 68

[10 ITIPOTPAMME



https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

INHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacos
Ne Mara JJIeKTPOHHBIE N (ppoBbIE
Tema ypoka Kontpoubnsie | IIpakTnyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTbl padoThI
[Ipenmet xumuu. Pons xumMuu B
1 ’KM3HM YeJoBeka. Tena u 1 https://m.edso0.ru/L62DS2CZR
BEILIECTBA
[TonsTHe o MeTogax NO3HAHUS B
2 1 https://m.edsoo.ru/9ZJAEW050
XUMHH
[IpakTuueckas pabora Ne 1
«IIpaBuna paboTsl B 1abopaTopuu
3 P . P patop 1 https://m.edsoo.ru/LSEW4353D
U IpUEMBI 00OpaIeHus ¢
1a060paTOPHBIM 000PYIOBAaHUEM)
YucTble BEIIECTBA U CMECH.
4 n . 1 https://m.eds00.ru/6 TME21FW8
Crnioco0sl pazaeneHus: cmecei
[IpakTuyeckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.rt/K3LSSMCRY
OUYMCTKU NTOBAPEHHOM COMIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTBS
XHUMHUYECKHUE IEMEHTBI. 3HAKU
7 (CUMBOJIBI) XHMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
3JIEMEHTOB
[IpocTeie u cnoxHBIE BEMIECTBA 1 https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJIIPHOE yUYEHUE 1 https://m.edsoo.ru/1MOBJ3QZ5
10 3aKOH MOCTOSIHCTBA COCTaBa 1 https://m.edsoo.ru/IMC496FX6



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
https://m.edsoo.ru/IMC496FX6

BelecTB. XUMHUYecKas (hopmya.
BanentHocth aTOMOB
XUMHUYECKHUX 3JIEMEHTOB

OrHOCUTENbHAA aTOMHAs Macca.

11 OTHOCHUTENBHAS MOJICKYJISIpHAs https://m.edsoo.ru/PIZPCIMDX
macca
MaccoBas goist XUMHYECKOTO

12 A https://m.edsoo.ru/GHV58QMVE
3JIEMEHTA B COEIUHEHUH
Konuuectso Bertectsa. Moib.

13 t https://m.edsoo.ru/368UNLSY?2
Momnspaas macca
Ddusnyeckie 1 XUMHUYECKHAE

14 https://m.edsoo.ru/YZM8S6ATH
SIBJICHUS. XUMUYECKast pEaKIIUs
ITpu3Haky 1 yCIOBUA IPOTEKAHUS

15 p y . p https://m.edsoo.ru/N6DVNIKQ5
XUMUYECKUX PEAKITUN
3aK0H COXpaHEHUSI MaCChI

16 p https://m.eds0o0.ru/M8DS4IHVM
BEIIIECTB. XUMHUYECKUE YPABHECHHUS
BrruncieHus koimyecTBa, MacChl

17 BELIECTBA 110 YPaBHEHUAM https://m.edsoo.rw/LUYOU3EQE
XUMHYECKHUX PEaKU
Knaccudukanus XuMuaecKkux

eaKIUi (CoeTUHEHHUS

18 peaiuuii (coen ’ https://m.edso0.ru/L4807LAGB
pa3iioKeHusl, 3aMEeILEeHNUs,
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIIi-

19 sHIMKIoneaucT. O0o0IEeHne U https://m.edsoo.ru/P1IWARH3AB
cucTeMaTu3aIusa 3HaHUI
Konrponbaas padora Nel mo teme

20 P P https://m.edsoo ru/ON62SNERU

«B CIIcCTBa U XUMHNYCCKHC



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
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

peaKIumy

Bo3agyx — cmech razos. Cocras

21 Bo3nyxa. Kucnopon — snemeHT u https://m.eds0o.ru/XONONRNI1P
npoctoe BemiectBo. O30H
dusznuecKkue U XMMUYEeCKHe

22 CBOHCTBA KHCII0POAA (peaKiini https://m.edsoo.ru/FBS1JRKMB
OKucJeHus, ropenue). [lonstue
00 oxcHuaax
Crioco0blI osryueHust KUCcaopoaa

23 B 1a00paToph https://m.edsoo.ru/VJIWB6A2RD
npoMellieHHOCTH. [Ipumenenue
KHCJI0poJa
TennoBoil 3¢ ekt Xumuueckoit
peaxIyu, IOHATHE O

24 TEPMOXUMHYECKOM YPaBHEHUH, https://m.edsoo.ru/PNMKJZHKX
9K30- ¥ 3HJO0TEPMHUUECKHUX
peakuusax
TornuBo (HedTh, yroib U METaH).

25 3arpsizHeHUE BO3/ayXa, CIOCOOBI https://m.edsoo.rw/USNYS5UUW2
€ro NpeJoTBpaIICHUS
[IpaxkTuyeckas padora Ne 3 o

26 reve «llonyuerne n cobnpare https://m.edsoo0.ru/5516UHX3R
KHCJIOpPOJ1a, U3yUEHUE €T
CBOMCTB»
Bonopon — anemeHT u mpocroe

27 Belectso. Haxoxaenue B https://m.edsoo.ru/WD392ACWB
IpUpoe

28 ®usnyuecKknue 1 XUMHYECKUE https://m.edsoo.ru/0SZ28459R



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
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

cBoiicTBa Bojiopoaa. [Ilpumenenne

BOJZIOpO/IA

29 TlousTre 0 KHCIOTaX U COIIX https://m.edsoo.r/TMWNIVC43
Croco05! OJIy4eHHsT BOAOPOJa B

30 y AOPOAL https://m.eds00.ru/COTO9UCIP
nabopaTopuu
[Ipaktrueckas padota Ne 4 o
teme «Ilomydyenue u cobnpanue

31 https://m.edsoo.ru/SS3IWAX33K
BOJIOPOIa, U3YUCHHE €r0
CBOMICTBY
Momnsipabiii 00bE€M ra3oB. 3aKOH

32 https://m.eds00.ru/M3KSO1QDQ
ABoraapo
Brranciaenust 00€Ma, KoJIHM4YecTBa
BEIIECTBA ra3a I10 €ro U3BECTHOM

33 B y https://m.eds00.ru/MXGOY304M
KOJIMYECTBY BEIIECTBA HUIIH
00BEMY
Breruucnenust 0068M0B ra3oB 1o

ABHEHUIO PEAKIINH Ha OCHOBE

34 yp "p H . https://m.eds00.ru/9TQ8AXABY
3aKOHA 0OBEMHBIX OTHOLIECHUH
razoB
duznueckue 1 XUMUYECKUE

35 . https://m.edsoo.ru/7ZAOGFZK4R
CBOCTBA BOJBI
Cocras ocHoBanuii. [Tonstue 00

36 https://m.edsoo.ru/IXB2W6IVL
HWHJIUKaTOpax
Bona kak pacTBopuTeIb.
Hacrlmennsle 1 HeHACHIIIEHHEBIE

37 B = https://m.edsoo.ru/MKHXPOFH4
pactBopbl. MaccoBas 1071
BEIL[ECTBA B paCTBOPE

38 [IpakTrueckas pabora Ne 5 o https://m.edsoo.rt/WXUKPAUOA



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
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

teme «IIpurorosneHue pacTBOpoB
C onpeAeIEHHON MacCOBOM J0Jen
pPacTBOPEHHOTO BEIIECTBAY»

KonTtponsHast padora Ne2 o teme

39 https://m.edsoo.ru/JIM7935DRY
«Kucnopoa. Bogopon. Boga»
Oxcuabl: cOCTaB, KIacCH(pUKAIIHS,

40 A (uca https://m.edsoo.ru/5TFSJINAY
HOMEHKJIaTypa
[Tonyuenue n xummueckue

41 CBOMCTBA KHCJIOTHBIX, OCHOBHBIX https://m.edsoo0.ru/8JAZ9Y WS2
1 aM(OTEPHBIX OKCUI0B
OcHOBaHHUS: COCTaB

42 ’ https://m.edsoo.ru/5U397HUSC
KJaccuguKaius, HOMEHKIaTypa
ITonmyuenune 1 XUMHUYECKHE

43 Vy . https://m.eds0o.ru/GD9A28ROE
CBOMCTBA OCHOBAHHI
KucnoTsl: cocTas,

44 https://m.edsoo.rt/Q6U4WEBK7
KJIacCU(UKaIs, HOMEHKIIATypa
Ilonydenue n XUMHYECKHUE

45 UY https://m.eds00.ru/Z2GCRN45W
CBOICTBA KUCIIOT
Conu (cpennue): HOMEHKIIATypa,

46 CIOCOOBI MOTYYEHUS, XUMUYECKHE https://m.edsoo.ru/JSNUIM9TJ
CBOMCTBaA
[IpakTuueckas pabora Ne 6.
Pemenune skcniepuMeHTaIbHBIX

47 3a1a4 o teme «OCHOBHBIE https://m.edsoo.ru/58D13JE7V
KJIACChI HEOPTaHUYECKUX
COE€IUHEHUI
I'enernyeckas CBSI3b MEXK

48 Y https://m.edsoo.ru/YDS6ZRE31

KiIaCCaMM HCOPIraHNYCCKUX



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
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31

COeIUHEHUN

O0001IeHHE U CUCTEMATU3ALIUS

49 o https://m.eds00.ru/STBUOEEYN
3HAHUUI
KontponbHast pabota Ne3 o teme

50 "OCHOBHBIE KJIACCHI https://m.edsoo.ru/AFA7IDULD
HEOPraHUYECKUX COEAMHEHUN"
[TepBbie MOMBITKH
KJIacCU(PUKAIIUA XUMHUYECKHUX

51 https://m.edso0.ru/COV3CC214
snemeHToB. [loHsTHE O rpynmax
CXOJHEBIX BJIEMCHTOB
[Tepronnueckuii 3aKOH 1
[Tepuoanueckas cucteMa

52 https://m.edsoo.ru/X9FINR3US8
XUMHYECKHX d1eMeHToB /1. H.
MeHnpaeneeBa

53 [Tepuopl, TpyIIibl, TOATPYIIIBI https://m.edsoo.rt/NQMWWJIRXN
Ctpoenne atomoB. CocTaB

54 p https://m.edsoo.ru/IMUDOMRSH
aTOMHBIX siaep. M30Tombl
CtpoeHue 3JIeKTPOHHBIX
000J10Y€K aTOMOB AJICMCHTOB

55 . https://m.edsoo.ru/T9SYNVEB2
[Tepnoanueckoii cucremsl /1. U.
Menneneena
XapakTepucTuka XUMHYECKOTO
9JIEMEHTA 110 €TI0 MOJIOKCHHUIO B

56 . https://m.edso0.ru/YIP0O4OMDX
[Tepnonnueckoii cucreme /1. Y.
Menneneena
3nauenue [lepuognueckoro

57 3aKOHa I pa3BUTHUS HAYKU U https://m.edsoo.ru/SZD8XEOOP

npaktuku. [. 1. MenneneeB —



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
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P

Y4EHBIN, IEAArOr U IpakIaHuH

PesepBHeiit ypok. O600IeHHE U
CUCTeMAaTH3aIHsI 3HAHHH /

58 . 1 https://m.eds00.ru/ZCQTRPO8Y
Bcepoccniickas npoBepoyHas
paborta
KonrtponsHas padora Ne4 o reme
«Ctpoenue aroMa. XuUMHuuyecKas

59 p . 1 https://m.edso0.1u/FTIZF99WF
cBsi3b» / Beepoccuiickas
IpoBepouHas pabora
DIIEKTPOOTPULIATEIBHOCTH ATOMO

60 poOTPHI PHOCTD &TOMOB 1 https://m.edsoo.ru/HZA110EDS8
XUMHUYECKHUX DIIEMEHTOB

61 Honnas xumMuyeckas cBI3b 1 https://m.eds00.ru/3SY1RJKVI
KoBasienTHasa nossipHas

62 p 1 https://m.edsoo.ru/EOL3MT2AE
XUMHYECKAS CBSI3b
KoBasienTHasa HemnongpHas

63 p 1 https://m.edso0.ru/9YVR3FUXI
XUMHUYECKAS CBA3b

64 CreneHb OKUCIECHUS 1 https://m.edsoo0.rt/RA6CVXM66
OKHCIINTENBHO-

65 1 https://m.edso0.ru/ZXNCA7DOZ
BOCCTAHOBUTEJILHBIC PEAKITIH

66 OKUCIUTENIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHelit ypok. O6o01eHuEe U
cUCTEMAaTU3aIMs 3HAHUH 10 TEME

67 H 1 https://m.edsoo.ru/4ARH7M35NF
«Ctpoenne aroma. XuUMHAYECKast
CBA3bY»
PesepBurlii ypok. O000111€HIE U

68 p yp EII 1 https://m.edsoo.ru/7DNRBZ948
cucTeMaru3anus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10 68



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

I[TPOI'PAMME




9 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOHHbIe U poBbIE
n/n Tema ypoxa Bcero Konrpoapupie | IMpakruteckue u3y4eHusi | oOpa3zoBaTejbHbIC PeCypChl
padoTsbI padoTsbl

[Tepronnueckuii 3aKOH.

1 Hepropiccias cicreMa 1 https://m.edsoo.ru/ECRKA9OAY
XUMHUYECKUX 3eMeHToB /1. 1.
Menaeneesa
3aKOHOMEPHOCTH B

2 VISMCHCHII CBOHCTE 1 https://m.edsoo.ru/GNJPEROFB
XUMUYECKHX AJIEMEHTOB
NEPBBIX TPEX MEPUOIOB
Knaccudukanms u

3 HOMEHKJIaTypa 1 https://m.edsoo.rt/WTO1WRA2Q
HEOPraHWYECKUX BELIECTB
Bunper xumMudaeckoii cBSI3U 1

4 TUIBI KPUCTATUTUMYECKHUX 1 https://m.edsoo.ru/UI4Y5SCFRV
pemETOK
KonTponsnas padora Nel o
teMe «lloBTOpeHne n

5 yriyOJieHue 3HaHUH 1 1 https://m.eds00.ru/J4X87ZN212
OCHOBHBIX Pa3JIeJioB Kypca 8
KJ1acca»
Knaccudukamnms xumuaeckux

6 PEAKIHI MO Pa3INYHBIM 1 https://m.edsoo.ru/X8XAE7TE2]
IIpU3HAaKaM

7 [TonsiTue o ckopocTu 1 https://m.eds00.ri/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

XUMHYECKOW PEAKIUU.
IToHsATHE O TOMOTEHHBIX U
TFeTePOTEHHBIX PEaAKIUIX

TloHsaTHE 0 XUMUYECKOM
paBHOBecuH. DaKTOpHI,
BJIUSIIOIIIE HA CKOPOCTh

8 o https://m.edsoo.ru/HAFH7NZNM
XUMHUYECKON PEaKIuu 1
MTOJIOKEHUE XUMUYECKOTO
paBHOBECHS
OKHCIUTEIBHO-

9 https://m.eds00.ru/648V11026
BOCCTAHOBUTEJIbHBIC PEAKITUH
Teopus 31EKTPOAUTUYECKON

10 mucconuani. CUIbHBIE U https:/m.edsoo.ru/2KCYCLZ16
c1a0bIe JIEKTPOTUTHI

11 HoHHbIe ypaBHEHMS peakuui https://m.edsoo.ru/VN2SBON1R
XUMHUYECKUE CBOMCTBA KUCIOT
1 OCHOBAHMWH B CBETE

12 MpeIcTaBIeHUI 00 https://m.edsoo.ru/8HH81Y VXI
3JIEKTPOJIUTHYECKON
JIACCOINAITAN
XUMHUYECKUE CBOMCTBA COJIEU

13 B CBeTe HpeHCTaBHej{ it 00 https://m.edsoo.r/ETD5QTS4G
3JEKTPOJIUTUYECKON
JIACCOILNAITAN

14 [TonsTue o runponuse conen https://m.edso0o0.ru/9JFRAVESW

15 O6obmenne n . https://m.edsoo.ru/FEEIZRMBG
cHCTeMaTH3aIys 3HAaHUH

16 [Mpaktuueckas padora No 1. https://m.edsoo.rw/7VXTFHIT4



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
https://m.edsoo.ru/7VXTFHJT4

«Pemeunne
AKCTICPUMEHTAIBHBIX 337149

KonTtponsHas padora Ne2 mo
TeMe «DNEKTPOIUTUIECKAs

17 https://m.edsoo0.ru/9RKLZDNUX
nuccormanusg. XuMU4ecKue
pPEAKIUH B PACTBOPAX»
OO01as xapakTepucTHKa

18 rajJoreHoB. XUMHUYECKHE https://m.edsoo.ru/NNYKYZF12
CBOIICTBa Ha MPUMEPE XJI0pa
XnopoBogopoa. ComnsiHas
KHCJIOTa, XUMHYECKHE

19 o https://m.edsoo.ru/CWVSHCD2M
CBOMCTBA, MOJIyYCHHE,
MpUMEHEHNE
[IpakTuueckas padora Ne 2 o
teme «Ilonmyuenue conaHou

20 Y . https://m.edsoo.ru/PVEXIYWEG
KHUCIIOTBI, U3y4YeHUE €&
CBOMCTBY
Briuucnenust no ypaBHeHUSIM
XUMHUYECKHX PCaKIIUui, eCIr

21 peaxtt https://m.edsoo.ru/4BISHO70F
OJINH U3 PEareHTOB JaH B
n30BITKE
OO011ast XxapakTEPUCTHUKA

22 B p p https://m.edsoo.rt/VMWKERSEP
aneMeHToB VIA-rpynmnsl
AnoTpomnHBIE MOIU(BUKAITIN
cepbl. HaxoskneHnue cepul U eé

23 P . A P https://m.edsoo.ru/CX10EU8PO
COEIMHEHUI B IPUPOJIE.
XHUMHUYECKUE CBOMCTBA CEPBI

24 CepoBo10po/1, CTPOCHHUE, https://m.edsoo.rt/ECGX2B40W



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
https://m.edsoo.ru/ECGX2B4OW

(1)I/ISI/II-IGCKI/IG U XUMHNYECCKHUEC
CBOMCTBA

25

Oxkcuppl cepsl. CepHas

KHCJI0Ta, PU3NYECKUE U
XHUMHYCCKHE CBOMCTBA,

IpUMEHEHNE

https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKUE PEAKIIUH,
JIe)KAIUe B OCHOBE
IPOMBIIIIEHHOTO crioco0a
MOJTYYEHUSI CEPHOM KUCIIOTBHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpPY’KaroIlleH cpeibl
COEIMHEHUSIMU CEPbI

https://m.edsoo.ru/H7FT3NON4

27

Briaucinenne MmaccoBoul nonn
BBIXO/Ia TIPOYKTA PEAKIIUN

https://m.edsoo.ru/HSJE186WN

28

OO01as xapakTepucTHKa
371eMEeHTOB V A-rpynisl. A30T,
pacnpocTpaHeHue B PUpPOJIE,
¢u3nyeckue 1 XUMHYECKHUE
CBOMCTBa

https://m.edsoo.ru/ WAHRMB976

29

AMMHuak, ero ¢puznyeckue u
XHMHYECKHE CBOMCTBA,
HOJy4YEeHUE U IPUMEHEHHE

https://m.edsoo.ru/HZAYESF13

30

[IpaxTuyeckas padora Ne 3 o
teme «llonyuenne ammuaka,
H3Y4YEHHUE €ro CBOKWCTBY

https://m.edsoo.ru/JORP641FJ

31

A3OTHas KHCIO0Ta, €€
¢dusnveckre 1 XUMHYECKUE

https://m.edsoo.rt/U2DYEDMYE



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
https://m.edsoo.ru/U2DYEDMYE

CBOMCTBA

32

Hcnonp3oBanue HUTPATOB U
COJIEH aMMOHHS B Ka4ECTBE
MHUHEPAIbHBIX YA0O0PEHHA.
XUMHUYECKOE 3arpsi3HEHNE
OKpYXaIoIIei cpeapl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®dochop. Oxcun dpocdopa (V)
u ¢pocdopHas KUCIoTa,
(bu3nvecKre 1 XUMHYECKUE
CBOWCTBA, MTOJTyYCHHE

https://m.edsoo0.ru/GDQJSO3WP

34

Hcnons3oBanue pochaTo B
Ka4€CTBC MHUHCPAJIBHBIX
yaoOpeHult. 3arps3HeHHe
MIPUPOTHON cpenbl pochaTamu

https://m.edsoo.ru/UAZ3HU65V

35

Yraepon, pacipocTpaHEHHE B
npupoje, Gu3ndecKue u
XMMHYECKHUE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxcupel yraepoaa, ux
(u3HUecKre U XUMUYICCKUE
CBOICTBa. DKOJIOTHYECKUE
po0JIeMBbl, CBSI3aHHBIC C
okcuaom yriepoxa (IV)

https://m.edsoo.ru/OXQAPGNCF

37

VYroapHasg KUCIOTa U €€ COJIN

https://m.edsoo.ru/OHQHDG6IPA

38

[IpaxkTuueckas padora Ne 4 o
teme "[lonydenne
YTJIEKUCIIOrO Trasa.
KauectBenHnas peakuus Ha

https://m.edsoo.ru/G2HZXQGCS



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

KapOoHaT-1oH"

[TepBoHauanbpHBIE MOHATHS 00

39 OpTraHWYECKUX BEIIECTBAX KaK https://m.eds00.ru/30TIZ109Z
0 COEIMHEHUAX yTIepo/ia

40 Kpemnuii u ero coenuHeHust https://m.edsoo.ru/75JXNHOIS
[IpakTrueckas padora Ne 5.
Pemrenue

41 SKCIIEPUMEHTAIBHBIX 3aJ1a4 10 https://m.edsoo.ru/O7E8DOD7Z
TeMe «BaknHelmue
HEMETaJUIbl U UX COSTUHECHUS»
Kontponbnas padota Ne3 o

42 Teme «Baxnelmme https://m.edso0o.ru/S85J9UGH3
HEMETaJUIbl U UX COCAUHEHUS
OO6m1as xapakTepucTuka
XUMHUYECKHUX DJICMEHTOB —
MeTauioB. MeTamindeckast

43 CBS3b U METAININYECKAs https://m.edsoo.rt/XK1GYPCO1
KpUCTaJUIMYECKasi PEeLIETKA.
®usnueckKue CBONCTBRA
METaJIJIOB
XHUMHYECKHE CBOMCTBA

44 METAITOB. . https://m.edsoo.ru/Z7YRNPAEW
DNEKTPOXUMHUUECKUH Psift
HaIPSKEHUN METaJIOB
OO61u11e cnocoObl MOTyYeHHS

45 MeTaIoB. CILaBb. https://m.eds00.r/G54GDQI2D

Boluncnenus no ypaBHeHUAM
XUMUYECKHUX PEAKLUHN, ECIIH



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

OJIMH U3 PEareHTOB COICPKUT
puMecH

[TonsTHEe 0 KOppO3UN

46 https://m.edsoo.ru/4FIGDOWOW
METaJIJIOB

47 [Ienoynkie MeTaIBI https://m.edsoo.ru/X1B4BPUW2
OKcHuabl ¥ THAPOKCUIBI

48 a o a https://m.edso00.ru/Q4DX0G3U9
HATPHS U Kaaus

€JIOYHO3EMEIbHBIE METAIIEI

49 m . . https://m.edsoo.ru/REOCDYO0K6
— KaJIbIIMHA U Mardui
Bakueiiume coenuHeHU

50 A https://m.edsoo.ru/CJIR96CMZA
KaJIbIUS
O06o0611IEHNE U

51 . https://m.eds00.ru/OSPXGGI1BE
cucTeMaTu3alusa 3HaHUi
JKécTkocTh BOABI M CLIOCOOBI

52 i A https://m.edsoo.rt/ WEMBETTTP
e€ ycTpaHeHus
[IpakTuyeckas padora Ne 6 o

53 teMme "JKECTKOCTH BOIBI U https:/m.edsoo.ru/NFIROKBS&J
METO/Ibl €€ yCTpaHeHHs"

54 AmroMuHuR https://m.eds00.ru/9ZJ8RD1TV
AmMdoTepHbIe CBOMCTBA

55 https://m.edsoo.ru/NISKIIOJ5
OKCHJIa ¥ THUJIPOKCUJA

56 Kemnezo https://m.edsoo.ru/F20NJR5SR
OKcuibl, THAPOKCHIBI U COJIH

57 A P s https://m.edsoo.ru/IRTUBLAMP
xenesa (II) u xenesza (I1I)
O06o0611IEHNE U

58 B . https://m.edsoo.ru/NAON6HGKZ
cucTeMaTu3aIusa 3HaHUI

59 [TpakTrueckas padora Ne 7. https://m.edso00.ru/ZN7GOQSMX



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

Pemenne
SKCIEPUMEHTAIBHBIX 3a]1a4 110
TeMe «BakHelIe MeTaibsl U
UX COCITMHECHUS

Brruncnenus no ypaBHEHHUAM
XMMHMYECKHUX PEAKLHUH, ECIIH
OJIMH M3 PEareHTOB JaH B

60 W30BITKE WU COJICPIKUT https://m.edsoo.ru/AYD2HESTY
npuMecH. Berancnenus
MAacCOBOM JIOJIH BBIXO4a
MPOAYKTA PEaKIIUU
O0001IeHuEe 1

61 B . https://m.edso0.ru/BSTOVTKOP
cUCTEMATU3aLis 3HAHUH
Kontponbnas padota Ne4 mo

62 TeMe «BakHelIme MeTaJUIbl U https://m.eds00.ru/703C804GN
UX COEIUHEHUS)
BemecrBa u matepuainsl B

63 MOBCEIHEBHOMN KU3HU https://m.eds00.ru/OFI32JMTO0
4eJ0BeKa
XHUMHYECKOE 3arpsa3HeHue

64 . P https://m.edsoo.ru/9ANGYEYQI
OKPY’KaOIIECH CpeIbl
Ponb xuMuu B penieHnu

65 p https://m.edsoo.ru/18Q203Y28
9KOJIOTUYECKUX MPOOIIeM
PesepBueblil ypok. O0001IEHNE

66 p yp HIV https://m.edsoo.r/DT1BAS5U4
U CUCTEMATHU3ALNS 3HAHUI
Pesepsueblil ypok. O0001IEHNE

67 p yp Hlu https://m.eds00.ru/P52TIZNXV
YU CUCTEMAaTH3aNs 3SHAHUHA

68 PesepBHeIit ypok. O600ICHHE https://m.edso0.ru/TMK36TIZG



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

M CUCTEMAaTH3aIns 3HaHUH

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME
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INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUA

OCHOBHO#

OBPA3OBATEJIBHOMN ITPOI'PAMMBI

8 KUIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111€er0 00pa30BaHUs

1

IIo Teme: «HepBOHa‘-IaJIBHBIG XUMHNYCCKUEC ITIOHATHA»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKHX TIOHSTHI: aToMm,
MOJIEKYJIa, XHMHUYECKUH JIIEMEHT, NPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, CMECh (OJHOpPOAHAas W HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJIsIpHas Macca, KOJUYECTBO
BELIECTBA, MOJb, MOJISIpHAas Macca, MaccoBas J0JI1 XHMHUYECKOTO
JJIEeMEHTa B COCJIMHEHUHU, MOJISIPHBIM OO0BEM, XMUMHUECKas pPeakKiius,
KIacCUpUKAUsA  PEaKIUil:  peakuud  COCOUHCHHS,  PEaKIUU
pa3joKeHUsl, peaklUUu 3aMeUIeHHs, peakuuu oOMeHa, 5K30- U
SHIOTEPMHUUYECKUE PEaKIMH, TEeTUIOBOW 3((EKT peakiuu, pacTBop,

MaccoBasi J10Jig BelecTBa (MIPOLIEHTHAs KOHIIEHTpAIlKs) B pacTBOPE

1.2

HWIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHYECKUX MOHATHH H

MNPUMCHATH 3TU MOHATHSA IPU OITMCAaHUU BCHICCTB U UX HpeBpameHHﬁ

1.3

UCTOJIb30BAaTh XMMUYECKYI0 CHMBOJIMKY JJISI COCTaBJIECHUS (HOopMyT

BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUI

1.4

paCKprIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCcChlI BE€IICCTB,
IMOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIIPHOIO Y4YCHHA, 3daKOHa

ABorazapo

1.5

OIIPEACIIATh BaJICHTHOCTb aTOMOB DJICMCHTOB B 6I/IHapHBIX

COCOAUHCHUAX

1.6

KIacCU(UIUPOBATh XUMHMYECKHE peakiuu (M0 YHUCIy U COCTaBy

Y4aCTBYIOUIUX B PEAKIIUU BEUIECTB, MO TEIIOBOMY 3P deKTy)

1.7

BBIUHCIISITh OTHOCHUTEIBHYIO MOJEKYJISPHYIO U MOJIAPHYIO MacChl

BCIICCTB




1.8

BBIUMCIISITh MAacCOBYIO JOJI0 XMMHUYECKOrO 3JeMEHTa Mo (popmyse

COEIMHEHMS,

1.9

BBIYTUCIIATE MACCOBYHO JOJIFO BEIIECTBA B PaCTBOPC

1.10

IPUMEHATh €CTECTBEHHOHAYYHbIE METOJBI MMO3HAHUS — HAOJIOJCHHUE,
U3MEpEHUe,  MOJCIHUPOBAHME,  OSKCIEPUMEHT  (peasJibHblil U

MBICJICHHBIN )

IIo Teme: «Baxknelmue MNPpEACTAaBUTCIIN HCOPraHUYICCKUX BCIICCTB»

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHX MMOHSATHUH: OKCHun,

KHuCJ0Ta, OCHOBaHHUEC, COJIb

2.2

OIpPCACIATE NPHUHAMJIC)KHOCTh BCIHICCTB K OHpeIleJ'IéHHOMy KJ1accy

coeaMHeHui o popmynam
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KHaCCI/I(I)I/II_[I/IpOBaTL HCOPraHNYCCKUC BCUICCTBA
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XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAs OMHUCAHWUE MPUMEPAMHU

MOJICKYJIAAIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIIINX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

IMPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHCHUMOCTH OT HX
Kau€CTBCHHOI'o COCTaBa, BO3MOXHOCTHU IMPOTCKAHHUA XHUMHUUYCCKHX

npeBpameHI/Iﬁ B pPa3JIMYHBIX YCIIOBUAX

2.6

cleoBaTh MpaBWJIaM TIOJB30BAaHUS XUMHUYECKOW TIOCYAOH W
nmabopaTopHBIM 000pYJIOBaHUWEM, a TaKXKe TpaBHIaM OOpaImIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKUUSMU TIO BBHIMOTHEHUIO
na60paT0prlx XUMHYCCKUX OINBITOB IO IMOJYUCHUIO U c061/1paHmo
ra3o00pa3HbIX BeElIeCTB (BOAOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpOB € ONPEAECNIEHHON MacCOBOWM JOJIEM PacTBOPEHHOrO
BEIIECTBA, MNIAHUPOBATH U MPOBOJUTH XUMHUECKHE SKCTIEPUMEHTHI T10
pacno3HaBaHUIO PAacTBOPOB IIeJoYeid U KUCIOT C IOMOIIbIO

WHAUKATOPOB (JaKkMyc, heHondranent, METUIOPAHK U IPYTHUE)

2.7

IIpOBOAUTH paC‘IéTH 110 YpaBHCHHIO XAMHUYECKON pCaKnuu

I[To Teme: «Ilepuommueckuii 3akoH u Ilepumomuyeckas cuctema
xumudeckux snementoB JI. M. MenneneeBa. CtpoeHue aTromoB.

Xumudeckas cBsi3b. OKHUCINTEILHO-BOCCTAHOBUTEIILHBIC pe€aKuum»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IMOHATHH: AIpO aToOMa,
ANIEKTPOHHBIA CJOH aroma, aroMHasi OpOWTalb, pPagUyc aroma,

XUMHUYCCKas CBiA3b, IMMOJLIpHAsA W HCIOJIPHAA KOBAJICHTHAA CBA3b,




QJICKTPOOTPULATCIIBHOCTG, HWOHHAasA CBA3b, HOH, KaTHOH, AaHWOH,

CTCIICHb OKHCJICHHUA

3.2

KHaCCI/I(I)I/II_[I/IpOB aTb XUMHNYCCKHE 3JICMCHTHI
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OINMUCHIBATh M XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuonnueckoit
CHCTEMBI XMMHYECKHX D3JIEMEHTOB: pa3jnyaTh MOHATHUS «TJIaBHAs
noarpynmna (Arpynma)» u «mobounas mnoxarpymnmna (brpymma)y,

«MaJiple» B «OOJIBIINE) NepruoabI

3.4

packpeiBaTh cMbich llepuoamueckoro 3akona [[.M. MeHnneneena:
JEMOHCTPUPOBATh TOHUMAaHUE NMEPUOANUECKON 3aBUCUMOCTH CBOWCTB
XUMHUYCCKUX DJJICEMCHTOB OT HX IIOJOXKCHHUSI B HepI/IO)II/I‘I€CKOI7I

CUCTEMC

3.5

COOTHOCUTh  O0O3HAUEHUS, KOTOpPhIE HMMEITCI B  TabiwuIe
«Ilepnognyeckas  cucrema  XuUMHU4Yeckux  anemeHroB  J[.W.
MenpeneeBa» C UYHMCIOBBIMU XAaPAKTEPUCTUKAMHM CTPOEHHSI aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsii sijpa, oOllee dYHCIIo

QJICKTPOHOB U PACHPCACICHUC UX IO 3JICKTPOHHBIM CJ'IOHM)

3.6

OIIPECACIIATH CTCIICHDb OKHCJICHUA OJICMCHTOB B 6I/IHapHBIX

COCTUHEHUIX

3.7

ONpeAeNsATh BHUJA XMMHMYECKOH CBsI3UM (KOBaJ€HTHAas W HOHHas) B

HEOPraHNYCCKUX COCAUHCHUAX

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMme MNPpEeAMETHBLIC PE3YJIbTAThI 0CBOCHUA OCHOBHOI
06p330BaTeJ'lLHOI7[ nporpaMmsbl OCHOBHOTI'O o0mIero 06p330BaHHH

1

IIo Teme: «BCH_IGCTBO U XUMHUYCCKasl pCaKIusaI»

1.1

PaCKpbIBATh CMBICJI OCHOBHBIX XHMHUUYCCKHUX HOHATHH: pacTBop,
AJIEKTPOJIMTHI, HEAJICKTPOJIUTHI, AJIEKTPOIUTHYCCKAS JTUCCOIUAIINS,
peakiuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTuMble " HEoOpaTUMbIe peaKIuu,
OKHCJINUTCIbHOBOCCTAHOBUTCIBHBIC pcakuuu, OKHCJIIHNTCIIb,
BOCCTAHOBHTENIb, OKHCIICHHE ¥ BOCCTAaHOBJICHHE, aJUIOTPOIIHS,

aMm(pOTepHOCTh,  XUMHUYECKass  CBs3b  (KOBAJICHTHAs, HWOHHAs,




MeTaJ'IJ'II/I'—IeCKaH), KpuCTaJllIN4CCKas peméTKa, CIlNIaBbl, CKOPOCTH

XHUMHYECKOMN pcakuuu

1.2

HWIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MIOHATUH H

IMPUMCEHATH 3TU MMOHATHA IPU OITMCAHUH BEIIECCTB U UX npeBpameHHﬁ

1.3

COCTABJISITh YPAaBHEHUS HIIEKTPOJIUTUYECKON AUCCOLMALMM KHCIOT,
LIEJI0YEH M COJICH, IOJHBIE U COKPAILIEHHBIE YPAaBHEHMs pEaKLUil

MOHHOTO OOMEHA

1.4

PacCKpbIBaTb CYIIHOCTb OKHCJIIHMTCIbHO-BOCCTAHOBUTCIBHBIX pCaKIII/Iﬁ

oCpCACTBOM COCTABJICHUS 3JICKTPOHHOT'O OanaHca 3TUX peaKuHﬁ

1.5

IIpOBOIUTD pvaéTLI 110 YpaBHCHHIO XUMHUYECKOU pcakuuu

Ilo temam: «HemeTamnel U HX coeauHEHUS» U «MeTalllbl U HX

COEIUHEHUSY

2.1

XapaKTEepPU30BaTh (OMUCKHIBATh) 00IIME U CTICU(UIECKUE XUMUIECKIE
CBOMCTBAa NPOCTBIX U CIIOXKHBIX BELIECTB, MOJTBEpXkAasi ONHUCAHUE
MpuMepamMu MOJIEKYJISIPHBIX Y HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX

XHUMHUYCCKUX peaKI_lI/Iﬁ

2.2

COCTaBJIATb YPABHCHUS peaKHHﬁ, NMOATBCPIKAAIOIIUX CYHIECTBOBAHUC

TCHETHICCKOM CBSI3U MCXKY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB
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IIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMUA,
BO3MOXHOCTH NPOTCKAaHUA XHUMHUUYCCKUX HpeBpaH_[CHI/Iﬁ B pPa3JIMYHBIX

YCIOBHAX
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CIENOBaTh MpaBUJIAM I[OJb30BAHHUS XUMHUYECKOM TOCYAOM H
nabopatopHbIM 000pyAOBaHHEM, a TaKXkKe MpaBUiIaM OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUHU C HMHCTPYKUUSIMU IO BBIITOJTHEHUIO
nabOpaTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYYEHHUI0 M COOMpaHUIO

ra3o00pa3HbIX BEIIECTB (AMMMAaKa U YTIIEKUCIIOro ra3a)

2.5

MNpOBOAWTL PCAKUOWH, MTOATBCPIKAAIOIINEC Ka4eCTBEHHBI COCTaB
pa3MUYHBIX BEHIECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOPHUI-,
Opomua, woamn, KapOonar, ¢docdar, cwimkar, cyibdar,
THIPOKCUIMOHBI, KaTHOHBI aMMOHHS, HOHBI H3YYCHHBIX METaJLIOB,

IIPUCYTCTBYIOLIME B BOAHBIX PACTBOpPAaX HEOPIaHUYECKUX BEIIECTB

[To Teme: «XuMHS U OKpY>Karolasi cpeaay

3.1

pacKpbIBaTh CMBICH OCHOBHBIX XxuMuueckux mnonarui: [IJIK

BCHICCTBA, KOPPO3Us MCTAJIIIOB




3.2

IPUMEHATE OCHOBHEBIC OIICpaluu MBICITUTSIIEHOM JACATCIIBHOCTH —
aHaJIM3 W CHUHTC3, CPaBHCHUC, O606H.[CHI/IG, CUCTEMATHU3all1IO,
BBIABJIICHUEC TPHUYUHHO-CICICTBCHHBIX CBsI3eM — oJi1 U3YUCHUA
CBOICTB BCIICCTB M XHUMHYCCKHUX peaKLIPIIZ; CCTCCTBCHHOHAYYHBIC
METOJbI IIO3HAHHUA — Ha6J'IIOI[eHI/I€, U3MEPCHUE, MOICIUPOBAHHC,

IKCIIEPUMEHT (peaabHbIN U MBICTICHHBIN )




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KUIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

1

HepBOHa‘IaJ'IBHBIC XHUMHUYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumuu. Posib XUMHM B KM3HM YeJlOBEKa. XUMHUS B CHCTEME HayK.
Tena u BemiecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATpEraTHOE COCTOSHUE

BEILIECTB

1.2

[NousTHE 0 MeTOHax MO3HAHUA B XUMHU. YucTele BemecTBa 1 cmecru. CrrocoObl

paszelieHusl cMecen

1.3

ATOMBI WH MOJICKYIJIBI. Xumuueckrue d3neMeHThl. CHMBOJBI  XHMMHYECKHX

371eMeHTOB. [IpocTbie U cl0KHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuuaeckasi ¢popmysa. BaJeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IHOCTOAHCTBA cocCTaBa BCIIICCTB. OtHOocHUTEeNbHAS aTOMHas Mmacca.
OTtHocuTenbHasE MOJIEKYJIIpHAst Macca. MaccoBas 1011 XUMHUYECKOTO 3JIeMEHTa

B COCAMHCHNN

1.5

KonnuectBo BemectBa. Monb. MonsipHass Macca. B3auMocBs3b KOJIMYECTBA,
Macchl M 4YMCIAa CTPYKTYPHBIX €IMHUI] BeniectBa. Pacu€rel mo Qopmynam

XUMHYECKUX COECIUHEHUN

1.6

Du3nuecKkue U XMMUYECKUE ABJICHUSA. XUMUYECKash peakuus U €€ NPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BELIECTB. XuMuueckue ypaBHenus. Kinaccudukanus

XUMHUYCCKUX peaKL[I/Iﬁ (COC,Z[I/IHCHI/I}I, Pa3jI0KCHUA, 3aMCIICHU, 06MeHa)

1.7

XUMHUUECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON MOCYI0H, ¢ paBUIaMu
pabotel B naboparopur U TpuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
00OpyJIOBaHHEM, H3yYE€HHE W OIHUCaHHe (HUIUYECKUX CBOMCTB 00pa3loB
HEOpPraHMYECKUX BeHIecTB, HaOmroneHue Qu3mueckux (TUIaBICHHWE BOCKA,
TasHUE JIbJIa, paCTUpPaHUE caxapa B CTYIKE, KUIEHUE M KOHACHCAIHs BOAbBI) U
XUMHYECKHX  (TOpeHHE CBeYd, [MpOKaJMBaHWE METHOW  MPOBOJIOKH,
B3aUMOJICIICTBUE MeNa C KHCIOTOW) SBJICHHUH, HaONIONEHWE M ONHUCAHUE
NPU3HAKOB TPOTEKaHMWS XHUMHYECKHX peakuuid (pasjoXeHue caxapa,
B3aUMOJICIICTBUE CEpHOW KHUCJIOTHI C XJOpPUAOM Oapusi, pa3jioKeHue
ruapokcuaa menu(ll) npu HarpeBaHuM, B3aUMOJICHCTBUE JKelle3a C pacCTBOPOM

conu meau(1l), n3yuenue cnocoOoB pazaeneHus: cMecei (C MOMOIIBI0 MarHuTa,




(buIbTpOBaHUE, BBIMTAPUBAHKE, TUCTUIUIALMS, Xpomatorpadus), MpoBeIeHUE
OUYMCTKU MTOBAPEHHOU COJM, HAOIIOIEHUE W OMTUCAHKE PE3YIbTATOB MPOBEACHUS
OTbITa, WUTIOCTPUPYIOLIEr0 3aKOH COXPaHEHHsI MaccChl, CO3JlaHUuE MoJierel

MOJIEKYI (IIIapOCTEP>KHEBBIX )

Baxwueiiune OpeACTABUTCIIM HCOPTAaHNUYCCKUX BCIICCTB

2.1

Bo3nyx — cmech razos. CocraB Bozayxa. Kucmopony — aneMeHT M mpocroe
BeulecTBo. HaxoxneHuwe kuciaopoja B mpupojne, (pU3MUECKHEe U XUMHYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenue kuciaopoga. CrocoOb
MOJIyuyeHUsl Kuciopoja B JjadopaTopuud M HpoMbIIIeHHOCTH. KpyroBopot

KHCJIOpOJa B ITpUPOJCL. O30H — AJUIOTPOITHAA MOJII/I(I)I/IKaLII/I}I KucJopoaa

2.2

TennoBoil >3 PekT XUMUUECKOH peakluu, TEePMOXUMUYECKHE YPaBHEHUSI, 3K30-
U DHIOTEpMUYECKUE peakiu. TOIUINBO: YyToJib U METaH. 3arpsi3HeHUe BO3/1yXa,

yCUJIEHHE TapHUKOBOT0 3(h(ekra, pazpylieHne 030HOBOTO CI0s
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Bonopon — snemeHT M mpoctoe BemiecTBo. HaxoskieHue Bogopoaa B MpUPOJE,
¢u3uYecKkne W XHMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TTOYYCHHS.

Kucnorts! 1 conu
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MonsipHblii 006EM ra3oB. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSM

2.5

®dusnyeckue cBoMcTBa BOAbl. Boma kak  pactBopuTens. PacTBOpBI.
HacpilienHbple 1 HEHACHIIIEHHBIE PacTBOPbI. PacTBOPHUMOCThH BEIIECTB B BOJE.
MaccoBasg 10Jyi1 BelIeCTBa B pacTBOpe. XHUMHYECKUE CBOMCTBA BOIBI.
OcHoBanus. Posnb pacTBOpoB B mpupojie M B XKU3HU uenoBeka. Kpyroropor
BOAbl B MpUpOAE. 3arpsA3HEHUE MPUPOAHBIX BoA. OXxpaHa H OYHMCTKA

MPUPOJIHBIX BOJ

2.6

Knaccudpukanus wHeopranmueckux coeaumaennid. Oxcuapl. Knmaccuduxarms
OKCHJIOB: cojeoOpa3ymomue (OCHOBHbIE, KHCIOTHbIE, aM(OTEepHbIE) W
HecoseoOpasyromue. Homenknarypa okxcuioB. ®Pu3nueckue U XUMHUECKHE

CBOMCTBaA OKCHIOB. HonyquI/Ie OKCHIOOB

2.7

OcnoBanus. Knaccudukauus ocHOBaHMH: IIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. Homenkiatypa ocHoBaHuil. PU3ndecKkue U XUMHYECKUE CBOMCTBA

ocHoBaHui. [lomydyenne ocHoBaHuUi

2.8

Kucnotel. Knaccudukanus xucnor. Homenkiarypa kucinor. dusmdeckue u
XUMHUYECKUE CBOMCTBA KUCIOT. Psag axktuBHocth MeTauioB H.H. bekerosa.

HonyquI/Ie KHCJIOT

2.9

Comu. Homenknatypa coneil. @u3nuecKMe U XUMUYECKHUE CBOMCTBA COJICH.




[Tonyuenune coneit

2.10

TI'enermueckas cBsI3b MEXKAY KilaCCaMU HECOPraHUYCCKUX COQ}II/IHGHI/Iﬁ

2.11

XWMHWYECKUN  OKCIIEPUMEHT: KAayeCTBEHHOE  ONpPENEICHUE  COACpKAHUSA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, cOOMpaHue, paclio3HaBaHHE M H3Yy4YEeHUE
CBOICTB KHCJIOpOJa, HAOMIOEHNE B3aUMOACUCTBUS BEIIECTB C KUCIOPOIOM U
yCIIOBHS BO3HUKHOBEHUS M MpPEKpalleHus: ropeHus (1moxapa), 03HaKOMIICHHE C
oOpa3laMu OKCHJOB U ONHMCAaHME HX CBOICTB, MOJy4YeHHE, COOMpaHUeE,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoJa (IOpEeHue), B3auMojieiicTBHe
Bozopoaa ¢ okcuaoMm Mmenu(Il) (BO3MOXKHO HCTIOIB30BaHME BHICOMATEPHATIOB),
HaOroleHue 00paslloB BEIIECTB KOJMYECTBOM 1 MOJb, MCCIEJOBAHUE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C PA3JIMYHOW PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM JOJIEH PACTBOPEHHOIO
BELIECTBa, B3aWMOJEWCTBHE BOJBI C MeTallaMd (HaTpUeM M KaJbIHEM)
(BO3MOXXHO HCIIOJIb30BaHUE BHJIEOMATEPUANIOB), ONpEAENICHHE pPacTBOPOB
KUCJIOT U IIEJIOYEeH C IOMOIIBI0 HMHJMKATOPOB, HCCIIEJOBaHHE O0pa3loB
HEOPraHMYECKUX BEIIECTB pA3JIUYHBIX KJIAcCOB, HAOJIIOAEHUE W3MEHEHUS
OKpPAacKM HHJIUKATOpPOB B pacTBOpax KHUCIOT W INEJIoYeH, H3ydeHHe
B3aumojieiictBusa okcuga meau(Il) ¢ pacTBopom cepHOM KUCIOTHI, KHUCIOT C
METaJUIAMH, PEaKIUH HEUTPAIU3allH, ITI0JTy4YEHNE HEPACTBOPUMBIX OCHOBAaHHH,
BBITECHEHHE OJHOIO0 MeTaula JAPYTMM M3 pacTBOpa COJM, pELICHHE
SKCIIEPUMEHTAJIBHBIX 33au Mo TeMme «BaxHelme kiacchl HEOPraHMYECKUX

COEIMHEHUIN)

[Tepuoanueckwuii 3axon u [leprogndeckas cucreMa XUMUYECKUX SJIEMEHTOB
J.N. MenneneeBa. CtpoeHne aToMoB. XUMHUYECKas CBsI3b. OKUCIUTEIHHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIUMHU

3.1

[lepBbie MOMBITKH KIACCUPUKALMKA XUMHYECKUX dJeMeHTOB. [lonstue o
IPYIIax CXOJHBIX AJIEMEHTOB (IETOYHbIE U IIETOYHO3EMENIbHBIC METAJLIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHUABI U TUAPOKCHIbL

3.2

[Iepnoanueckuii 3axoH. [lepuoguueckas cucreMa XUMAYECKUX 31eMeHTOB JI. 1.
Menzeneesa. Koportkonepuonnas " JUIMHHOIIEPUOAHAS (dopmbl
Ilepnognueckoit cucreMmbl XxuMmHuueckux anemeHntoB M. Menneneesa.
[Tepuoast u rpynnel. PU3UYECKHII CMBICI HOPSAAKOBOIO HOMEpPA, HOMEPOB

IIEPHOJIa U TPYIIIbI 2JIEMEHTA

3.3

Crpoenne atomMoB. CoctaB aToMHbIX anep. M3otonbl. Dnekrponbsl. CTpoeHue




JNEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XUMHUYECKUX DIIEMEHTOB
[lepuonnueckon cucremsl /.M. Menneneesa. XapakTepucTuKa XUMHUYECKOTO

3JIEMEHTa MO ero nojoxkeHuto B [lepuognyeckoii cucreme .. Menneneena
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3aKOHOMEPHOCTH M3MEHEHHUs pajanyca aTOMOB XHMHUYECKHUX DIJIEMEHTOB,
METAJUIMYECKUX M HEMETaUIMYECKUX CBOMCTB II0 TIpYyIIaM M IEPUOJAM.
3nauenne [lepuoamueckoro 3akoHa u lleprogndeckolt CUCTEMBI XUMHUYECKHUX
3JIEMEHTOB Ul pa3BUTHA HAyku U npakTtuku. .M. MenneneeB — y4€Hbll U

IrPaKIaHUH

3.5

Xumudeckass CBsi3b. KoBaneHTHas (MOJsipHAsT W HEMOJIApHAs) CBS3b.

3J'I€I(Tp00TpI/II_IaTeHLHOCTL XUMHUYECKHUX 2JIEMEHTOB. FIoHHAs CB3b

3.6

Crenenp okucieHus. OKHCINTECIFHOBOCCTAHOBUTEIIHHEIC pCaKknuu. HpOLICCCBI

OKHCJICHHUA B BOcCTaHOBJIEHU. OKHCIINUTENIN 1 BOCCTAHOBUTEIHN

3.7

XUMUYECKUH JKCHEPUMEHT: H3Yy4YeHHE OO0pa3loB BEIECTB METAIOB U
HEMETAJUIOB, B3aUMOJEUCTBUE TUAPOKCHIA LUHKA C PacTBOpaMU KHUCIOT U
1IeJI0YEH, MPOBEICHNE ONBITOB, WJUTFOCTPUPYIOIIUX IPUMEPBI OKHUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ (ropeHHe, PpCaKknuu pa3jioKCHUs, COGI[I/IHCHI/ISI)

9 KUIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUSA

BemecTBo u xumuueckas pcaKkuu. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguyeckas cucreMa XUMUYECKUX 3i1eMeHTOB J[.H.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMUYECKUX BJEMEHTOB IMEpPBbIX TPEX MEPUOAOB, Kalus, KalblUsi U HX
COCMHEHHII B COOTBETCTBUU C IMOJOKEHUEM 3JIEMEHTOB B llepmoamueckoi

CUCTEMC U CTPOCHUEM UX AaTOMOB

1.2

CrpoeHune BelecTBa: BHABl XMUMHMYECKOM CBA3U. THUIBI KPHUCTANIMYECKUX
pPEmETOK, 3aBUCHMOCTDb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMHU4eckoll cBsa3u. Knaccudukanus 1 HOMEHKIIaTypa HEOpraHMYECKUX
BELIECTB (MEXAyHapoJHasi U TpUBHaJIbHAsA). XMMHUYECKHUE CBOMICTBA BEILECTB,
OTHOCSIIIUXCS K  Pa3jMYHbIM  KJaccaM HEOpPraHMYECKUX COCIMHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Krnaccudukanys XuMu4eckux peakiuid Mo pa3IudHbIM IIpU3HaKaM (110 YMCIy U

COCTaBy Y4YAaCTBYIOIIHUX B pE€aKIHWU BCHICCTB, II0 TCIJIOBOMY 3(1)(1)CKTy, I10




M3MCHEHMIO CTCIICHEH OKMCICHUS XHMHYCCKHUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,
110 yY4aCTuro KaTanmaTopa). DK30- u SHAOTCPMHUYCCKUC pc€aKkuuu,

TEPMOXUMHUYCCKUEC YPABHCHHA. Ilonstue o CKOpPOCTH XHUMHYISCKOM pcakuuun

1.4

[Tonsitie 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKHX peakuusax. [loHstue o
TOMOT€HHBIX U T€TEpOreHHbIX peakuusax. [loHaTHe 0 XUMH4YECKOM PaBHOBECHHU.
@axTophl, BIUAIOIIME HAa CKOPOCTh XUMHUYECKOW pEaKkUUu U TOJO0KEHHE

XUMHYCCKOI'O0 paBHOBECUA

1.5

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  pEaKLuH, ANIEKTPOHHBIN  OayiaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBlieHUE  ypaBHEHH
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUN C MCIOJIb30BAaHUEM METOAA

3JIEKTPOHHOTO OajaHca

1.6

Teopust AJIEKTPOIUTUUECKONW TUCCOLMALUU. DIEKTPOIUTHl U HEIIEKTPOIMTHI.
Katunonbl, annonsl. MexaHu3m AUCCOLMAIIMN BELIECTB C Pa3IMYHBIMU BUJIAMU
xuMudeckon cBs3u. CteneHs aucconuanuu. CHIbHBIC U CIIA0bIe JEKTPOJIUTHI.
Peakuuu noHHOro oOMeHa. YCIOBUS MPOTEKAHHUS pEaKlUUid MOHHOTO OoOMeHa,
MOJIHBICE W COKpalIEHHBIE HMOHHBIE ypaBHEHHUsS peakuuil. CBOWCTBa KHCIOT,
OCHOBaHMN U coOJell B CBeTe NPEACTABICHUNA OO0 JIEKTPOIUTUYECKON

nuccounanuu. KauecTBeHHbIE peakuny Ha HOHBI. [[oHATHE 0 THApPOIU3E CoJIeit

1.7

XuMHU4eCcKuit OKCIICPUMCHT. O3HAKOMIJICHUEC C MOJACIIKAMU KPHUCTATINIMYCCKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTaloB (rpadura u
anmasa), CIIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBaAaHUE 3aBHUCHMOCTU
CKOPOCTH XWUMHYECKOW pEaKIMh OT BO3ACUCTBUS Ppa3IMYHBIX (PAKTOPOB;
WCCIICZIOBAaHNE  DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  IpoIecca
JMCCOIMAIIUM  KUCIIOT, TIeJo4Ye u colieii  (BO3MOXXKHO HCIIOJB30BaHHE
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs PeaKIuii HOHHOTO OOMeHa (00pa30BaHUE 0CajIKa, BHIJICIICHUE Ta3a,
00pa3oBaHUE BOJBI); OIBITOB, HUTIOCTPHPYIONMX HPUMEPHI OKUCIUTEIHLHO-
BOCCTAHOBHTEJIbHBIX PEAKIUH (FOPEHUE, PEaKIUh Pa3jokKCHHUsS, COCAUHEHUS);
pacrno3HaBaHHE HEOPTAHUYECKUX BEMICCTB C MOMOIIBI0 KaUeCTBEHHBIX peaKIni

Ha MOHBI; PCIICHNEC DKCIICPUMCHTAJIbHBIX 3aaa4

HemeTtannel ¥ ux coeIMHEHUS

2.1

OOmast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (pu3nueckre CBONCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHMHUYECKHME CBOMCTBA Ha IpUMEpE XJopa

(B3auMozielicTBHE € MeETalljlaMH, HEMETaJulaMH, IiesodaMu). XJIOpPOBOJOPOA.




ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJy4eHHEe, TpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJOPOAA Ha OPraHMU3M 4elloBeKa. BakHellne XJIOpHUIbl U UX

HaXO0XJEHUE B IPUPOJIE

2.2

Obmas xapaktepuctuka 3yeMeHToB VIA-rpymnmbel. OcoOE€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTeNeHu okucieHus. CtpoeHue u pusnyeckue cBOWCTBA
MPOCTBIX BEUIECTB — KHUCIOPOAA M CEpbl. AJUIOTPOIHBIE MOAMPUKAIUN
KHACIOpoAa U cepbl. XMMHYECKHE CBOMcTBa cepbl. CepoBOIOpOI, CTPOEHHE,
¢usznueckne U XUMHUYECKHEe CBOMCTBA. OKCHIBI CEepbl KaK IMpeICTaBUTENIH
KHUCJIOTHBIX OKCHIIOB. CepHas KHUCIOTa, (PU3NYECKHEe U XUMHUYECKHE CBOICTBa
(obmue Kak mpeAcTaBUTENS Kiacca KHCIOT U cneruduueckue). XuMHUUEeCKHUe
peakiuy, JeKalue B OCHOBE MPOMBIIUIEHHOIO CIoco0a IMOJIyd4eHUs] CEepHOM
kucnothl. Ilpumenenue. Conu cepHOM KHUCIIOTHI, KaueCTBEHHAs peakius Ha
cyabdar-uoH. Haxoxnenue cepbl U €€ coeMHEHUIl B mpupoje. XUMHYECKOe
3arpsi3HEHUE OKPY’KAIOLIEH cpelbl COeNMHEHUSIMU cephbl (KUCIOTHBIE JI0XKIH,

3arpsA3HCHUC BO3yXa U BOI[OéMOB), CIIOCOOBI €ro NpeaAOTBPAILLICHHUA
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OOmast xapakrtepucTuka 3j1eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHUs
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUS. A30T, pacClpOCTpaHEHUE B IPUPO/IE,
¢usnyeckue U XUMuU4eckue cpoiictea. Kpyrosopor a3ora B npupojae. AMMUaKk,
ero ¢u3MYecKre W XMMUYECKHE CBOICTBa, MojydeHHe W npumMeHeHwne. Conn
aMMOHMs, HX (u3nyeckue M  XMMHUYECKHE CBOICTBa, IpHMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUSA. A30THasl KUCJIOTa, €€ MOJyueHHe,
¢dbuznueckue U XUMHUYECKHE CBOMCTBa (00IIME Kak MpeacTaBUTENs Kiacca
KHCIOT u cnenuduyeckue). Mcmomp3oBaHHe HUTPATOB M COJIEH aMMOHHS B
KauecTBE MHHEPANbHBIX yH0OpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKPY>Karoleit
Cpelibl COETUHEHUSMH a30Ta (KUCIOTHBIE JOXKAU, 3arPsA3HEHNE BO3/1yXa, MOYBBI

1 BOJOEMOB)
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®docdop, amtorpornnsle Mogudpukauu dochopa, GU3HUIECKUE U XUMUYECKUE
croiictBa. Okcun ¢ochopa(V) u dochopHas Kuciora, QUINICCKUE H
XMMUYECKHE CBOWMCTBa, moyydeHue. lcmonp3oBanue ¢ochaToB B KadyecTBe

MUHEPAJIBHBIX Y100pEHUI

2.5

OObmas xapakrepuctuka 3yeMeHToB [VA-rpynmbel. OcoOeHHOCTH CTpOEHHUS
aTOMOB, XapakTepHbIC CTENCHH OKHUCICHHS. YTIEpOJA, aJJIOTPOITHBIC
Moau(HKaAIMK, PACIPOCTPAHCHUE B TPUPOJE, (PHU3MYEeCKHe W XUMUYECKUE
cBoiicTBa. Azncopouus. KpyroBopor yriaepoaa B mpupone. OKcuasl yriepoaa,

X (U3MYEeCKHe W XUMHUYECKHUE CBOMCTBA, JCHCTBHE HA JKUBHIE OPTaHU3MBI,




MOJTy9YeHUE U TIPUMEHEHUE. DKOJIOTHYECKUE TIPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM
yraepoaa(IV); rumoresa Tmo0anbHOrO MOTEIUICHUS KIWMaTa; MapHUKOBBIN
addext. YrompHas kuciora U €€ conmm, UX (HUINIECKHEe U XUMUUYECKHE
CBOICTBa, TonyueHUe U HpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Mcnons3oBanue KapOOHATOB B OBITY, MEAWMIIMHE, ITPOMBINIICHHOCTH U

CEJILCKOM XO3SAHCTBE

2.6

[lepBoHauyanbHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriaepoga (MeTaH, 9TaH, STWIEH, AUETHJIEH, 3TaHOJ, TJULEpPUH, YKCyCHas
kucnota). x coctaB u xumuueckoe crpoeHue. [loHsTHE 0 OMOIOTrHYEcKU
BOKHBIX BEINECTBAX: XHUpax, OelKax, YIJIeBOJax — M HUX POJH B KU3HU
yesnoBeka. MarepuanbHOe €JUHCTBO OPraHMYECKMX UM HEOPraHMYECKHUX

COEeIUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOWCTBA, IIOJIyYEHHE U
npuMeHeHne. CoeMHEHUs KpeMHus B npupoje. OOuue mnpeactaBieHus 00
okcuze kpemHusi(I1V) u kpemuueBoii kuciore. CUIMKATBI, UX UCIOJIb30BaHUE B
ObITY, MEIUIIMHE, TPOMBIIIJICHHOCTH. BaxxHele cTpouTeabHble MaTepHaIbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [Ipobiembr Oe3omacHOTrO

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B MMOBCEIHEBHOM KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: HM3y4deHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHHE Ka4E€CTBEHHBIX PEaKUMW Ha XJIOPUA-
HMOHbl M HaOJIOJIeHHE MPU3HAKOB HUX TMPOTEKaHMs; OMBITHL, OTpa’Karollue
¢u3nvecKkne 1 XMMUYECKHE CBOWCTBA TAJIOTEHOB M UX COCIMHEHUH (BO3MOXKHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C 00paszlaMu XJIOPUIOB
(ramoreHnIoB); O3HAKOMJICHHE C oOOpasllaMH cepbl U €€ COeAMHEHUSIMU
(BOBMOXKHO  MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOMIOACHHE IHpolecca
o0yTrIIMBaHUS caxapa MoJ JACWCTBHEM KOHIEHTPUPOBAHHON CEPHON KHCIIOTHI;
U3yYeHHe XMMUYECKHX CBOMCTB pa30aBI€HHOW CEPHOM KHCIOTHI, MPOBEJCHUE
KayeCTBEHHOW peakuuud Ha cCcynb(ar-uoH ©u HaOMIOACHWE TMpHu3HaKa eé
IIPOTEKaHUs; O3HAKOMJIEHHE ¢ (PU3NUYECKUMU CBOMCTBaMU a30Ta, ocdopa u ux
COEIMHEHUIN (BO3MOXHO HCIIOJIb30BAHWE BHJIEOMATEPHAIIOB), OOpa3lamMu
a30THBIX U (ochHOpPHBIX yA0OpeHUH; OTyYeHue, cOOMpaHue, paclio3HaBaHUe U
M3y4YEHHE CBOMCTB aMMHaKa; IPOBEJCHHE KAauye€CTBEHHBIX pPEAaKLUil Ha HOH
aMMOHMS U (ochaT-uOH M U3yuyeHHE INPU3HAKOB HX MPOTEKaHMUS,
B3aUMO/ICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO (BO3MOMXKHO

HCIIOJIB30BaHHC BI/II[eOMaTepI/IaHOB); HU3YYUCHUC MOI[CHCﬁ KpUCTAJUINYCCKUX




peméTok anmmasza, Tpadmura, (QyUiepeHa; O3HAaKOMIIEHHE C MPOIECCOM
azcopOIMK PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H YCTPOHCTBOM
MPOTHBOTa3a; TOJy4YeHHE, COOMpaHWe, paclio3HaBaHWE M HM3YYCHHE CBOMCTB
YIJEKUCIIOTO Tra3a; MPOBEIECHUE KadeCTBEHHBIX peakluii Ha KapOoHaT- U
CWIMKAT-WOHBl W W3yYeHUE TIPU3HAKOB HX TIPOTCKAHUS; O3HAKOMIICHHE C
MPOYKIMEH CHIMKATHON MPOMBIIUICHHOCTH; PEIIEHUE SKCIEPUMEHTAIbHBIX

3a7a4 1o TeMe «BakHelmue HeMeTalIbl U UX COSTUHEHU

Mertamisl 1 uX COCIMHCHUA

3.1

OO6m1as XxapakTEePUCTHKA XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM MX
nonoxkenuss B llepuoauueckorn cucreme xumMuueckux anemeHtoB J[.H.
MenneneeBa u ctpoeHus atoMoB. CTpoeHHE METAITIOB. MeTalTndecKas CBsI3b U
METaJUIMYecKasi ~KpUCTaUIMUecKass pemérka. OJEKTPOXUMHUYECKUH  psij

HaIpsKEHUN METaJUIOB
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duznyeckrue U XUMUYECKUE CBOICTBa MeTauioB. O0Iue Crioco0bl MOIy4eHUs
MeTaiuioB. [IoHATHE 0 KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, UyT'yH, AIOPaTOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy " MIPOMBIIIJICHHOCTH
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[Ilenounble MeTaiibl: mojokeHue B llepuonnueckoil cucTeMe XMMHUYECKHX
anementoB [[.M. MeHnaeneeBa; CTpo€HHE MX aTOMOB; HaXOXJECHHE B MPHUPOJE.
duznyeckre 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCHIIBI U
THAPOKCHUABLI HATPUA W KaJius. HpI/IMCHCHI/Ie IICJIOYHBIX MECTAJVZIOB MU HX

COeIMHEHUN

3.4

[lenouHo3eMenbHbIE  METANJIbl MarHuii M KajblMHA: TOJOXEHHE B
[Iepnonnueckoii cucreme XUMUIecKkux 3ieMeHToB [[.11. MenzaeneeBa; ctpoeHue
X aTOMOB; HaxoxJeHue B mpupojae. duznyeckre M XUMHUECKHE CBOICTBa
MarHus W Kajublius. BakHelinne coeauHeHus Kaiblus (OKCHJ, TUIPOKCHUI,

comnu). JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHeHuUs

3.5

AmoMuHuit: nonoxenue B Ilepuoauueckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpoeHUE aroma; HaxoxKAcHWE B Ipupone. dusnueckue u
XMMHUUYECKHE CBOMCTBA AJIFOMUHUSA. AM(pOTEpHBIE CBOMCTBA OKCHJIA M TUIPOKCHIA

AJIFOMHHUA

3.6

Keneszo: nonoxenne B [lepuoanueckoi cucremMe XUMUYECKUX 3iaeMeHToB J[. 1.
MenzeneeBa; CTpOCHHE aroMma; HaxoXjAcHHe B mpupozae. Dusmdueckwe u
XUMUYECKHUE CBOMCTBa kene3a. Okcunabl, THAPOKCUIb U conu xkenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U TTOJTyYCHUE




3.7

XUMHUECKUI HKCIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METAJUIOB U CILIABOB,
X (U3MYECKMMH CBOMCTBAMHM; W3YYE€HHE PE3yJIbTaTOB KOPPO3HH METAIIOB
(BO3MOXHO WCITOJIb30BaHNE BHJIEOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUS  OKCHJa KalbllUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHNE BHUJICOMATEPUAJIOB); HMCCIICOBAHUE CBOWCTB KECTKOW BOJIBI;
mpolecca TOPEHUs IKelle3a B KHUCIOpoAe (BO3MOXKHO —HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTCKAHHS KAUYCCTBEHHBIX PEaKIUii Ha MOHBI
(Marnusi, xanblws, amroMuHus, nuHka, xeneza(ll) u sxemesa(Ill), memu(Il);
HaOJIIO/ICHUE W OIHMCAHUE MPOIECCOB OKPANTUBAHUS TUIAMEHH MOHAMH HATpHS,
Kamuss W Kanblug ~ (BO3MOXKHO  HCIIOJNB30BAaHHE  BHJIEOMATEPHAIIOB);
HCCIIeIOBaHUEe aM(OTEPHBIX CBOWCTB THJAPOKCHIA ATIOMUHUS W THIPOKCHIA
[IMHKA; pEIICHHEe SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaxkHeiime Metasibl 1

UX COCANHCHUS)

XHMHMS M OKpYyXKaromas cpeia

4.1

HoBeie maTepuanbl u TexHojoruu. BemecTtBa U maTepuainbl B MOBCEIHEBHOMN
JKA3HU 4yesioBeKa. XUMHUs U 300poBbe. be3omacHoe MCnob30BaHUE BEIIECTB U
XUMUYECKUX peakinuii B ObITy. IlepBas momomib Mpu XUMHUYECKUX OXKOTaX U

OTpAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMUYECKOW  IPAaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxaromierd cpensl [1/IK. Ponp XuMuu B penieHHH 5KOJIOIMYECKUX MPOOIeM.
[IpupoaHble HCTOYHMKH YTJIEBOAOPOAOB (yrojb, MPHUPOIHBINA Tra3, He(Th),

MIPOIYKTHI UX MEPEPAOOTKH, UX POIIH B OBITY U POMBIIUICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3ydyeHHEe 00pa3l0B MaTepuaoB (CTEKIO, CIIaBbI

MCTAJJIOB, ITOJIUMEPHLIC MaTepI/IaJ'IH)




MPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMoOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3yJibTaTaM
0230BOro yPOBHSI 0CBOEHHSI OCHOBHOII 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusit Ha ocHoBe ®PI'OC

1

HpeI[CTaBJ'ICHI/Ie .

1.1

0 MO03HABa€MOCTH SBJICHUU npupoabl, IMIMOHUMAHUC 00BEKTHBHOM
3HAYMMOCTH OCHOB XHMHYECKOI HAayKH KakK obnactu COBpPEMECHHOT'O
CCTCCTBO3HAaHUs, KOMIIOHCHTA 06H.[eﬁ KYJIBbTYpPBl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06HICCTBa;

IMOHUMAaHHE MECTAa XUMHU CPEAN APYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAaYYHbIX MCETOJAAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCTOAAX HMCCICAOBAHUA BCIICCTB U HU3YUYCHUA
XUMHNYCCKHUX peaKuHﬁ; YMCHUC HUCIIOJIB30BAThb MOACIIN JIIA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npopecCHOHATBLHON NEATETbHOCTH, CBI3aHHBIX C XUMHEH H
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMU Ha JOCTHKEHUAX
XMMHUYECKONH HAayKM, YTO IO3BOJIMT OOYydarolIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayiieit npodecCuoHaIbHON AesITeIbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMHHU Kak MPOGWIBHOTO NpenMeTa

IIPU [IEpPEeX0/ie Ha YPOBEHb CPEHEro 001ero oopa3oBaHus

Bnanenue CHCTEMOM XWMHWUYECKUX 3HAHHH H YMCHUC TIPUMCHATH

CUCTEMY XUMHUYCCKUX 3HaHI/II>'I, KOTOpas BKIIIOYACT:

2.1

BaXHEHMIIINE XWMHUUYECKHE TIOHATHS: XHUMHYCCKUU 9JICMCHT, aTOM,
MOJIEKYJIa, BELIECTBO, NMPOCTOE U CIOXKHOE BEIIECTBO, OJAHOPOIHAS U
HEOJHOPOJHAsE CMeChb, OTHOCHUTEJIBbHBIE AaTOMHAass M MOJICKYJIsIpHas
Macchl, KOJIMYECTBO BELIECTBA, MOJb, MOJISIpHAas Macca, MOJISPHbIH
00BEM, OKCHJ, KHCJIOTa, OCHOBaHHWE, COJIb (CPemHSsA), XUMHUYECKas
peakLus, peaklMu COEIUHEHMs, PEaKLUUH pa3IoKeHUs, peaKkuuu
3aMeIleHHs, peakiuu oOMeHa, TerioBod 3(dekT peaknuu, 5K30- U
9HJIOTEPMHUYECKHE PpEaKIMU, PacTBOp, MaccoBas IO XUMHUYECKOIO
3JIEMEHTA B COEIMHEHUH, MAaCCOBAast IOJISl M TIPOLICHTHAS] KOHIICHTPALIHS

BCIICCTBA B paCTBOPC, AP0 aToMa, 3J'IeKTp0HHLII71 clion aToOMa, aTOMHas




opburtanb, paauyc aTomMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMMYECKAs! CBSI3b, 2JIEKTPOOTPULIATEIBHOCTD, MOJIIPHASL U HEMOJISIpHAs
KOBQJIEGHTHAsE  CBSI3b, HMOHHAs  CBsI3b, METaJUIMYECKas  CBS3b,
KpUCTaJUIMYeCKass pemeérka (aroMHas, WOHHAs, MeTaJuIn4yecKas,
MOJIEKYJISIpHasi), UOH, KAaTUOH, aHMOH, SJIEKTPOJUT U HEDJIEKTPOJIUT,
UIEKTPOTUTHYECKAs  JTUCCOLMAIMSA, peaklMh HOHHOro OOMeHa,
OKHCITUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIMM,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHCIEHHME W  BOCCTAHOBIIEHHE, AJIEKTPOJIM3,
XUMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMblE peakluH,
CKOpOCTb XUMMUECKOW peakuuu, Karaausarop, [IJIK, xoppo3us

METAJIJIOB, CILIABLI

2.2

OCHOBOITOJIArarolie€ 3aKOHbl XHMHUHU: 3aKOH COXPAHEHHUS MAacCChl,
nepuoguyeckui 3axkoH .M. MenneneeBa, 3aKOH IOCTOSIHCTBA

cocTaBa, 3aKOH ABOraapo
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TEOPUM  XHUMHH: aTOMHO-MOJIEKYJISIDHAsE ~ Teopwus, TEOPHS

3J'ICKTpOJ'II/ITI/I‘IeCKOI71 JAUCCOoMalin

Bnagenue ocHoBaMu XUMHUYECKOH T'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHHE NIPaBUIIBHO UCIOJIb30BaTh N3yUYEHHBIE BELIECTBA U MAaTEPHUAIIBI
(B TOM uyucie MUHEpallbHble YIOOpEHMs, MeTallbl M CILIaBBI,
HOPOAYKTHl TEepepadOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOJIOB
(yrnis, mpupoJHoOro rasa, HeTH) B OBITY, CEIbCKOM XO34HCTBE, Ha
NPOM3BOJICTBE W TOHUMAaHHWE 3HAUYEHUs >KUPOB, OCNKOB, YIJEBOJOB
JUIsL OpraHu3Ma 4YeJloBeKa; YMEHUE TPOrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHUYECKUX IPOLIECCOB HAa OPraHU3M YEJOBEKA U OKPY>KAIOLIYIO

IPUPOJIHYIO CPENY

3.2

YMCHHUEC HHTCIPUPOBATD XHUMHUUYCCKHUEC 3HAHHA CO 3HAHUAMH OPYTUX

y‘le6HHX npeamMETOB

3.3

HaJIM4Me OIbITa paboThl C PA3IMYHBIMM HUCTOYHHUKAMHU HHG(OpMaIu
N0 XMMHUHU (HayyHas M HAy4HO-TIONYJIApHAs JUTepaTypa, CIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHHUBATh I/IH(bOpMaI_II/IIO O BCIICCTBAX, HX
MMPEBpALICHUAX u IMPAKTUYICCKOM IMPUMCHCHUHA u YMCHUEC

HUCIIOIB30BaTh €€ s peUICHUA y‘le6H0-H03HaBaTeJ’IBHLIX 3aJa4

Bnagenne ocHoBamu MMOHATUHHOTO alIapara U CHUMBOJHYCCKOI'O

A3bIKa XUMHH OJIsI COCTaABJICHUSA (1)OpMy.TI HCOPTaHUYCCKUX BCHICCTB,




YpaBHEHUHW  XUMHUYECKHMX  pPEakKIMd; OCHOBAMH  XHMHUYECKOU

HoMeHK1aTypsl (IUPAC u TpuBuanibHoi)

YMeHue OOBSACHATH CBsI3b MOJIOKEHHS dNeMeHTa B [lepuonndeckoii
CUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sAapa, oOIiee Yucio
JJIEKTPOHOB), PACHpEleICeHUEM OJIIEKTPOHOB IO HSHEPreTHUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX Nepruoa0B, KaJius U KaJIbIUA

[IpencraBnenue O  MEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMUYECKHUX DJJIEMEHTOB (paJlyC atoMa, 3JEKTPOOTPUIIATEIHHOCTH),
INPOCTBIX U CIOXHBIX BEIIECTB OT IMOJOXKEHUS JJIEMEHTOB B
[lepuoamueckoit cucreme (B MalblX TMEPHOJAX ©  TJIABHBIX

nozu‘pynnax) H JJICKTPOHHOI'O CTPOCHUA aTOMa

YMmenue kinaccupuIpoBaTh:

7.1

XUMHUYCCKUC 3JICMCHTDI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUC pCAKIINN

YMeHue onpeaearh:

8.1

BAJICHTHOCTbL U CTCICHb OKUCJICHUA XUMHUYCCKUX DJICMCHTOB, 3apsAal

HOHa

8.2

BHUJl XMMHYECKOW CBA3M M THUN KPUCTAUIMYECKOW CTPYKTYphl B

COCAUMHCHUAX

8.3

XapaKTep CpE€abl B BOAHLIX pAaCTBOpPAX BCIUICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)

8.4

OKHUCJIHUTCIIb U BOCCTAHOBHUTCIIb

YMeHue XapaKTCpHU30BaATb (I)I/ISI/I‘ICCKI/IC 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOJOPOJI, TrpaduT, aamas,
KpeMHUH, a30T, ¢ocdop, cepa, XJOp, HATPUH, KaWd, MarHHMH,

KaJIBIIWHA, aJTFOMHHHH, KEJIE30)

9.2

CIIOXHBIX BELIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOpOB (Boia,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOJ,, OKCHIBI H THUIPOKCHIIBI
metaiioB [-IIA rpynn, amtomunus, menu (1), umnka, xeneza (I u
III), oxcuasr yrinepona (II u 1V), kpemuus (IV), azora u pocdopa (111
u V), cepot (IV u VI), cepHucras, cepHasi, a3oTucras, a3zoTHas,

docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3

MPOTHO3UPOBAaTh M XapaKTEpU30BaThb CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa U CTPOCHHA, IMPUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOI>'ICTB, BO3MOXHOCTDb IMPOTCKAHUA XUMHUYCCKUX

npeBpameHI/Iﬁ B Pa3JIMYHLIX YCIIOBHUAX

YMeHHe COCTaBIIATh MOJIEKYJIIPHBIE M MOHHBIE YPAaBHEHHUsI pEaKIUH, B

10
TOM YHCIIE:
10.1 peaxiuit HFOHHOTO OOMeHa
10.2 OKHCJIMTENBHO-BOCCTAHOBUTEBHBIX PEAKLINI
103 WUTIOCTPUPYIOIIUX XMMHYECKME CBOWCTBA M3YYEHHBIX KJIACCOB
' (Tpyrmin) HEOpraHUYEeCKUX BELIECTB
10.4 MOATBEPKIAIOMINX TEHETHUECKYIO B3aMMOCBSI3b MEXTy HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):
111 OTHOCHUTEIIbHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0 XUMHUUYECKOTO 3JIEMEHTA B COEIMHEHUU
11.2 MaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 0 YpaBHEHUSIM XHMHUYECKUX PEAKUUd M HAXOAUTh KOJIMYECTBO
' BEIIECTBA, 00BbEM U MACCy PEAreHTOB WU MPOYKTOB PEAKIIUN
12 Bnanenue (3HaHuEe OCHOB):
OCHOBHBIMH  METOJAaMH  HAy4YHOro  TOo3HaHUA  (HaOIrOleHue,
101 U3MepeHHe, SKCIIEPUMEHT, MOJISTTUPOBAHNUE) MIPH U3yUYEHUH BEIIECTB U
' XUMHUYECKHX SIBJICHUW; yMeHue chopMyaupoBaTh MpodieMy H
MPEJIOKUTH IMyTH €€ pelleHus
122 Oe3omacHOl pabOThl ¢ XMMHYECKMMHU BEIIECTBAMH, XUMHYECKOU
' MOCYJI0¥ 1 J1a00paTOpHBIM 000PYA0BAHHEM
MpaBHJIaMy OE30MACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIH3yEMBIMU
B MOBCEHEBHOM JKU3HH, TIPAaBUIIAMH MOBEICHUS B LESIX cOepesKeHus
123 370pOBbSl M OKPYXAIOIIEH NPUPOAHON Cpelibl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIE OPraHU3MBI OMPEICIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBILICHUS W MPEIOTBPAIICHHUS HUX BPEIHOTO
BO3JIEUCTBUSI
3 Hannune mpakTH4ecKHX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS
CIEAYIOMNUX XUMHUYECKUX IKCIIEPUMEHTOB:
13.1 U3ydeHHe U OnHcaHue (PU3NIECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE




C (1)PI3H‘-I€CKI/IMI/I n XUMHNYECKUMHU SABJICHUSAMU, OIIBITHI,

WIHTIOCTPUPYIOIIUEC TPHU3HAKU IIPOTCKAHNUA XUMHUYCCKHUX peaxunﬁ

13.2

N3YUCHUC CII0CO00B PasaCICHUA cMmecen

13.3

MMOJIy4YCHHUEC KHUCIOpOoAa W H3YUCHUC C€TO CBOﬁCTB; MOJIYyUCHUC
BOOOpOJa U M3YUCHUC €TO CBOI\/’ICTB; IMMOJIYUYCHHEC YIJICKHUCJIOIO ra3a nu

HN3YUCHHUC CTO CBOﬁCTB; MOJIYUCHHUEC aMMHaAKa U U3YyYCHHUC €TI0 CBOICTB

13.4

IIPUTOTOBJIEHUE PAcTBOPOB C ONPENEIEHHOM MaccoBOM  noiiei

pacTBOPEHHOTO BEWIECTBA

13.5

IpPUMEHEHNE UHAUKATOPOB (;1akmyca, METHJIOpaHKa u
denondranenna) s OmpeneNeHUs XapakTepa cpelbl B pacTBopax

KHUCJIOT U LIeo4ei

13.6

HUCCIICOOBAHHUEC H  OIIMCAHHC CBOMCTB HCOPraHM4CCKUX  BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBUS KHUCIIOT C MCTajlllaMu,
OKCHJaMH MCTaJlJIOB, PaCTBOPUMBIMHA u HEPACTBOPHUMBIMHU
OCHOBAaHUAMHU, COJIAMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUEC OJHOro McETaljla JApyruM H3  pacTBopa  COJIH;
HCCICIOBAHUC aM(bOTepHLIX CBOICTB THUAPOKCUAOB QAJIIOMUHHA U

[MUHKA

13.7

pemeHHe 3KCHepI/IMeHTaHBHBIX 3aa4 I10 TCMaM: «OCHOBHBIG KJIaCChI
HEOPraHUYECKHUX COECUHEHHI»; «DNEKTPOIUTUYECKAS
Ioucconuanusay; «BakHeWmme HeMETaluIbl M WX COCIUHEHUS,

«Baxkneme MeTalibl 1 UX COSTMHEHUSI

13.8

XMUMHYECKHE  OKCIEPHUMEHTHI,  WLIIOCTPUPYIOIIHE  MPH3HAKU
NPOTEKAHUS PEaKiMii MOHHOrO OOMEHA; KaueCTBCHHBIC PEaKIMU Ha
NPUCYTCTBYIOIME B BOJHBIX PACTBOpAX HOHBI XJOPUA-, OPOMHII-,
wonua-, cynbdar-, Qocdar-, KapOboHAT-, CHIUKAT-AaHHOHBI,
THPOKCH/I-UOHBI, KATHOHBI aMMOHUSI, MarHus, KalbIUsl, aJFOMUHUSI,

xkenesa (2+) u xxenesa (3+), menu (2+), HMHKA
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YmMmenue:

14.1

NpPEACTaBIATh PE3yJNbTaThl JKCIEpUMEHTa B (OpPME BBIBOJIOB,
JI0Ka3aTelbCcTB, IpaUKOB M TaOMUIl U BBIABIATH SMIIMPHUUECKUE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATL CBA3HU MCKAY PCAJIbHO Ha6JIIOI[a€MI)IMI/I XUMHNYECCKUMHU

SBJICHUSAMHA U IIPOLCCCaMU, IIPOUCXOAAIINMHU B MAKpPO- U MUKPOMHPCE,




OOBSACHATH IPUYMHBI MHOTOOOPAa3Hsl BEIIECTB




HEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 11O XUMHNH

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

HCpBOHa‘-IaJ'IBHLIC XUMHUYCCKUC ITOHATHA

1.1

Uuctele BemecTBa U cMecu. CrocoObl pa3enieHus: cMeceit

1.2

AToMEI © MOJICKYIJIBI. Xummnyeckue daeMeHTBE. CHMBOIBI  XHMHYECKUX

9JICMCHTOB. HpOCTBIe " CJIOXKHBIC BEIICCTBA.

1.3

Xumunyeckas popmyra. BaneHTHOCTh aTOMOB XMMHUECKUX AJIeMEHTOB. CTeneHb

OKHCJICHUA

1.4

3aK0OH TIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHas aTOMHAs Macca.
OTtHocHuTenLHAS MOJICKYJIsIpHad macca. MaccoBas J0JI1 XUMHUYECKOI'O 3JICMEHTA

B COCOIMHCHNU

1.5

KonuyectBo BemiectBa. Monb. MomsipHas Macca. MonspHblE 00BEM ra30B.

BzanMocBs3b KOJINM4YCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CAWMHHUIL BEIICCTBA

1.6

dmsnyecke 1 XUMHUYECKHE SIBICHUS. XUMHUecKas pcakuusa u e€ IIpHU3HAKH.

3akoH COXPAHCHUSA MACChI BEIICCTB. XHUMHYECKHE YpaBHCHUA

HCpI/IOIlI/I"IeCKI/Iﬁ 3aKOH H Hepnonnqecxaﬂ CUCTEMA XHMMHYCCKHX OJICMCHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucrema xuMudeckux ieMeHTos /.M.
Menpeneesa. Ilepuoael u rpynmbl. @U3NYECKU CMBICI MOPSAKOBOTO HOMEpA,

HOMCPOB II€proaa U I'pyHIibl 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3ortombl. DnexTponsl. CTpoeHue
IEKTPOHHBIX 000JI0ueK aTOMOB TMepBbIX 20 XMMHYECKHUX 3JIEMEHTOB

[Tepuonnueckoit cucremsl [I.1. Menaeneena
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BaKOHOMepHOCTI/I B M3MCHCHHH CBOMCTB XMMHYCCKHX JJICMCHTOB MEPBLIX TpéX
NepruoaoB, Kallusd, KaJIbIHA (paIu/cha aTOMOB, 3JJICKTPOOTPULATCIIBHOCTH,
METANIMYCCKUX HW  HEMCTANIMYCCKHX CBOfICTB) n HX COGI[I/IHGHI/Iﬁ B
COOTBCTCTBHMHN C IIOJIOKCHHEM DJOJICMCHTOB B Hepnonnqecxoﬁ CHUCTEMEC H

CTPOCHUCM HUX ATOMOB

CrpoeHue BemiecTBa

3.1

Xumuueckass cBsi3b. KoBaneHTHass (MoOJisipHAss U HEMOJSIpHAsi)  CBA3b.

9HeKTp00TpI/IHaTeHLHOCTb XUMHNYCCKHUX 3JICMCHTOB. Honnas CBA3b.




Merannuueckas cBs3b
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Tunsl KpHUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, MeTaJulnyeckas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAIUIMYECKOM PEIIETKH U BUIA

XUMHUYECKOU CBA3U

Baxueiime mnpeacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeraiubl U ux

coequHEeHMA. MeTaibl U UX COSIMHEHUS

4.1

Knaccudukanus U HOMEHKJIATypa HEOPraHMYECKHUX COEJAMHEHHH: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, am(oTepHBbIE) u
HecoseoOpa3yomue; OCHOBaHMH (UIENOYM W HEPACTBOPUMBIE OCHOBAHMS);
KHACJIOT  (KUCIIOpOACOAEpKamre ¥ OCCKHCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

4.2

duznueckue M XHUMHYECKHE CBOMCTBA IMPOCTBIX  BCIICCTB-HCMCTAJIJIOB!:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cepbl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

dusnyueckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCUHICCTB-MCTAJIJIOB: JIMTHA,
HaTpus, Kajivusd, Mariusa WU KaJIbOUWsA, aJIJOMUHUSA, KCIIC3a. 3HeKTpOXI/IMI/I‘{eCKHﬁ

PAI HAIPSKEHUN METAJIOB
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dusnuecknue U XMMHUYCCKHE CBOMCTBA BOAOPOIHBIX COC}II/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPOJIa, CEPOBOAOPOIA, AMMHAKA

4.5

Ou3nyeckue U XUMHYECKHE CBOMCTBa OKCHI0B HemeTauioB: cepbl (IV, VI),
aszota(Il, IV, V), dochopa(Ill, V), yraepona(ll, 1V), xpemuausa(I1V). ITomyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckne cBoicTBa OkcuaoB: MeTamioB [A-IIIA rpymm, munka, meau(Il) u

xenesa(ll, IT). [Tomy4yenne okCuI0B METAIIIOB

4.7

XVWMUYECKUE CBOMCTBA OCHOBAHHWM M aM(OTEPHBIX THAPOKCHIOB (HAa TIpUMepe
TUAPOKCUIOB aJIOMUHUS, JKene3a, IuHKa). [lomyuenme ocHOBaHUl U

aM(OTEPHBIX THAPOKCH]IOB

4.8

OO0mue XMMHUYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,
CEpHUCTOM, cepHOU, a30THOU, (hochopHOU, KpeMHHEBOH, yroiapHOH. Ocobbie
XUMUYECKHE CBOWMCTBA KOHLUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HonyquI/Ie KHCJIOT

4.9

OO6mue xuMUYecKue cBOCTBa cpenHux coneil. [lomyuenue coeit

4.10

HonyquI/Ie, CO6I/IpaHI/IC, pacnio3dHaBaHHUC BOJAOpOJad, KHCJIOPOJad, aMMMHAKa,

YTJICKHCIIOTO Ta3a B JIabopaTopuu

4.11

[Nomyuenne amMMuaka, CEpHOH M a30THOM KHMCIIOT B MPOMBIIIICHHOCTH. OOmme




CIOCOOBI MOTYYECHUS] METAJIJIOB

4.12

I'enermueckas cBSI3b MCXKIY KiIacCaMM HEOPTaHNYCCKUX COGJ]I/IHGHI/II\/'I

XUMUYECKUE PEAKITUU

5.1

Knaccudukanys XuMHUUeCcKUX peakluid Mo pa3iNyHbIM MPU3HAKAM: 10 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢ddekry, mo

HM3MEHEHMIO CTEIICHSH OKMCICHUS XUMHUUECKIX YJIEMCHTOB

5.2

TennoBoit a3p ekt XUMUYECKON peakuu, TEPMOXUMHUYECKUE YpaBHEHUS. DK30-

U SHAOTCPMHUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘{eCKI/Ie YpaBHCHHUA
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OKHCIUTENBHOBOCCTAHOBUTENbHBIE peaklUUd. OKHCIUTENIN U BOCCTAaHOBHUTEIU.
[Ipoueccel  OkMcneHUSs W BOCCTAHOBJEHMS.  ODJEKTPOHHBIM  OayiaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pcakuuun
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TeopI/m BHGKTpOHHTquCKOﬁ Aucconuranmu. KaTI/IOHH, AHHUOHBI. QHGKTpOHI/ITH n

HEOJICKTPOJIUTEI. CunbHbIE U c1a0bIe OJICKTPOJIMUTEI. CreneHb JUCCcouanuu

5.5

Peakiiun monHoro obmeHa. YCJIOBHS MPOTEKAaHMs PEAKIM MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_[éHHLIC HOHHBIC YPAaBHCHUA peaKHHI’I

XUMHUs U OKpy>KaroIas cpena

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4elloBeKa. besomacHoe
HCIIOJIb30BaHNE BEHIECTB U XMMHMUYECKHUX peakluuid B jaboparopun U OBITY.

HepBaﬂ IMOMOIIb ITPU XUMHUYCCKUX OKOI'aX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHHE OKpYyKaromed cpefbl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €Tr0 MPEaOTBPAIICHUS
[Ipenenvnas momyctumass kouuneHtpanusi BemiectB (IIJK). Poxp xumuum B
pPEIICHHH DKOJIOTHYECKUX TMpoOieM. YCWICHHE TapHHUKOBOTO 3(QeKra,

pa3pymieHrue O30HOBOI'O CJI0s

6.3

[Ipumenenue cepsl, a3zora, Gocdopa, yriepoaa, KpeMHUSI U UX COCAMHCHUI B
OBITYy, MEIWIIMHE, MPOMBINLICHHOCTH W CEJIBCKOM XO03siicTBe. [IpuMeHeHue
METAJIJIOB M CIUIAaBOB (CTanb, YYTyH, IOPATIOMUHUN, OpoH3a) B OBITY U
MPOMBINUICHHOCTH MX COeOUHCHHMA. [IoHSITHE 0 KOPPO3HH METAJIJIOB, OCHOBHBIE

CIIOCOOBI 3allIUTBI UX OT KOPPO3UHU

6.4

[IpupoaHbie UCTOYHUKU YIIEBOAOPOAOB (Yyrojib, HPUPOIHBIA ra3, HedTh),

MPOJYKTHI UX NepepadboTku (0EH3HUH), UX POJIb B OBITY M MPOMBIIIIICHHOCTH

6.5

HepBOHaLIa.]ILHI)IC IOHATHS 00 OpPraHM4YCCKHUX BCHICCTBAX KaK O COCAMHCHHAX
yriepoaa (MeTaH, 9TaH, 3THUJICH, AlCTHUJICH, 3TAHOJI, TJIMIICPUH, YKCYCHasA KI/ICJ'IOTa).

IloHsgTHE O OMOJIOTHMYECKH BaKHBIX BCHICCTBAX: KHpaAX, GCJIKaX, Yrj€BoaAax — U Ux




POJIM B ) KU3HU YCTIOBCKA

7 Pacuérsr:
7.1 1o ¢hopMysaM XUMHUYECKUX COCTMHEHUN
7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PAaCTBOPE
7.3 10 XUMUYECKUM yPaBHEHUAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



