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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMUM Ha YpPOBHE OCHOBHOTO OOIIETO 0oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpEOOBAHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTeIbHON IpOrpaMMbl OCHOBHOTO o011ero o0pa3zoBaHusl,
npencraBieHHbix B PI'OC OO0, a takke Ha ocHOBE deaepanbHOl padodeit
IpPOrpaMMbl BOCITUTAHUS M C Y4YETOM KOHIICTIIIMM IPENO/IaBaHus YIEOHOTO
npeaMmera «XuMHs» B 00pa3oBaTelbHbIX — opraHuzanusx Poccuiickoit
Penepauuu.

[IporpamMma mo xumuu Aa€T MPEACTABICHUE O IIENAX, OOIIEH cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS W PA3BUTHS OOYYaIOMIUXCS CPEICTBAMH YYEOHOTO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJIep KaHHe,
npeaycMaTpUBAET pachlpesiefieHue ero Mo KiaccaM M CTPYKTYpPUPOBAHHE IO
paszenaM W TeMaM MPOTPaMMBl TIO XWMHUHU, OMPEICISICT KOJIMYECTBCHHBIE U
KaueCTBEHHBIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHIyEMYIO
MOCJICIOBATEIbHOCTh M3YYEHHS] XUMHUU C YU4ETOM MEXKIIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTMKHM Y4eOHOro Iporiecca, BO3PACTHBIX
0COOCHHOCTEM O0Oy4Yarommxcs, OINpeeasieT BO3MOXKHOCTU MpeaMera s
peanu3anuu TpeOOBaHMUI K pe3yJibTaTaM OCBOSHHUSI OCHOBHOI 00pa3oBaTenbHOM
IPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl, a Takke TpeOOBaHUM
K pe3yJbTaTaM OOydYeHHsS XMMHH Ha YPOBHE IIEJCH W3Y4YeHUs MpeaMeTa U
OCHOBHBIX BHUJOB y4€OHO-IIO3HABATEIbHON MEATEIBHOCTH OOYYaromerocs Io
OCBOEHUIO yUe€OHOI0 COJIepP KaHUS.

3HaHWE XWMUU CIY>KUT OCHOBOW JUIsi (POPMUPOBAHUS MHUPOBO33PEHUS
00y4aroIerocs, €ro NpeCTaBICHU 0 MaTepUATbHOM EIMHCTBE MHUPA, BAXKHYIO
pOJIb UTPAIOT (OPMHUPYEMBIC XUMHEH TPECTABICHUS O B3aMMOIPEBPAIICHUIX
OHEPTUU U 00 HBOJIIOIUU BEIIECTB B MPHUPOJE, O MyTAX PEIICHUsS TII00aTbHBIX
npo0sieM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPreTUUECKOM,
MUIIEBON M 9KOJOTHYECKON O€30MacHOCTH, TPOOIIeM 3IpaBOOXPAaHEHHUS.

N3yuenne xumunn:

CIIOCOOCTBYET peanu3alliid  BO3MOXKHOCTEH 1T CaMOpa3BUTUA U
dbopMHUpOBaHUSA KYJIbTYpbl JIMYHOCTH, €€ oOmed u (PYyHKIHOHAIBHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBINUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
0o0ydJaronmxcsi, HAaBBIKOB WX CAMOCTOSITEIBHOW y4eOHON J1eATeThHOCTH,
AKCIIEPUMEHTAIBHBIX M HCCJIEIOBATENbCKUX YMEHHM, HEOOXOIUMBIX KaK B
TIOBCEHEBHOM JKM3HU, TaK ¥ B TPO(PECCHOHATBLHOM NESITEITHHOCTH;



3HaKOMHUT €O CIEeUU(UKON HAay4YHOTO MBIIIJICHUS, 3aKJIaJblBa€T OCHOBBI
LEJOCTHOrO B3MVISIAA HA E€QUHCTBO MNPUPOABI M YEJIOBEKA, SBISIETCS
OTBETCTBEHHBIM 3TalioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH
00yJaroIIMXCs;

croco0cTByeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOLIEHUSI K €CTECTBEHHO-
HAyYHbIM 3HAHMSIM, K TMPUPOJE, K 4YEIOBEKYy, BHOCHUT CBOM BKJIaJ B
JKOJIOTMYECKOE 00pa30oBaHue 00yUYarOIIUXCsl.

JlanHble HampaBieHUs B O0y4eHUH XUMHUU 00eCreUnBarOTCs crienn(uKon
coJiepkaHusl y4eOHOro IMpenMeTa, KOTOpBbIM  SBJISETCS NEeAarorn4ecku
aJanTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHH Ha ONPEeIEHHOM 3Tare
€€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUsl OPUEHTUPOBAH
Ha OCBOEHHME OOYYAIOIIMMHUCSA CHUCTEMbl MEPBOHAYAJIbHBIX IOHATUN XUMUH,
OCHOB HEOPTraHWYECKONH XMMHUU M HEKOTOPBIX OTACNIbHBIX 3HAYUMbIX MOHSATUN
OPTraHUYECKON XUMHH.

CrpyKTypa comepxaHusi IporpaMMBbl 10 XUMHH CPOPMHUPOBaHA HA OCHOBE
CUCTEMHOT0 Noaxoaa K e€ uzydeHuro. CouepKaHue CKIIAJIbIBAETCS U3 CUCTEMBI
NOHATUH O XHWMHMYECKOM DJIEMEHTE U BEIIECTBE M CHUCTEMbI MOHSTHH O
XUMU4ecKoil peakiuu. OO0€ 3TH CUCTEMBI CTPYKTYpPHO OpraHU30BaHbI IO
IOPUHIUITY ITOCJIEIOBATENBHOIO PAa3BUTUS 3HAHWW HAa OCHOBE TEOPETHYECKHX
IIPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepmognueckoro 3akona /[. M. MeHneneeBa Kak OCHOBHOTO 3aKOHa
XUMUMY;

— YUYEHUS O CTPOEHUH aTOMA U XUMUYECKOM CBSA3H;

— TMpEeACTaBICHUN 00 3IEKTPOJUTUYECKON IUCCOIMAMU BEIIEeCTB B
pacTBopax.

Teopernyeckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH
HOJyYEHHBIX M OCMBICICHHBIX (AKTOB, pPa3BUBAIOTCS IOCIEAOBATEIBHO OT
OIHOTO ypOBHS K JpYroMmy, BBINOJHSAA (QYHKUUUM OOBACHEHHUS W
IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS MW BO3MOYKHOCTEH IPAKTHUYECKOIO
NPUMEHEHUS U MIOJYUYECHHS H3y4YaeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMMHHM CHOCOOCTBYET (POPMHPOBAHUIO
IIPEICTABICHUS] O XHMHUYECKOM COCTAaBIAIOIIEW HAaydyHOW KAapTUHBI MHUpa B
JIOTHKE €€ CUCTEMHOU NMPUPOBI, IEHHOCTHOTO OTHOWIECHUS K HAYYHOMY 3HAHUIO
¥ METOJaM I03HaHMs B HayKe. V3yueHne XuMHUH NpOUCXOIUT C IPHUBJICYEHUEM
3HaHUW W3 paHee H3YUYEHHBIX YUYEOHbIX HpeameToB: «OKpyx aroumil Mupy,
«buomnorus. 5-7 knaccedy U «PU3KKA. 7 KI1accy.



[Ipy wu3yueHMHM XUMUU NPOUCXOTUT (OpMUPOBAHHE 3HAHUM OCHOB
XUMUYECKOM  HAyKM Kak  00JIaCcTU  COBPEMEHHOTO  €CTEeCTBO3HAHMS,
IPAKTUYECKON JIESITEIbHOCTH YeJIOBeKa M KakK OJHOr0 W3 KOMIIOHEHTOB
MHUPOBOIl KyJbTYypbl. 3ajaya y4eOHOro IMpeaMeTa COCTOUT B (DOPMHUPOBAHHUU
CUCTEMBbl XMMHYECKUX 3HAHUW — BaKHEWUIIUX (DAaKTOB, MOHATHUI, 3aKOHOB U
TEOPETUYECKUX TMOJIOKEHUHN, JOCTYNHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOrO
XapakTepa, sA3blKa HayKH, B MPUOOIIEHUH K HayYHbIM METOJAaM IO3HaHUS MpU
U3yYEeHUU BEUIECTB M XMUMHUYECKHX peakluil, B (HOPMHUPOBAHUM U PA3BUTUU
MO3HABATENBHBIX YMEHUW W WX NPUMEHEHUH B Yy4eOHO-TIO3HABATEIbHOW H
y4eOHO-HMCCIIEIOBATENbCKON N1€ATETbHOCTH, OCBOCHUHM MpaBUJl 0E30MacHOro
oOpaleHus ¢ BEIIECTBAMU B TOBCEAHEBHOM KU3HU.

[Ipn w3ydeHMM XUMUKM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
BaKHOE 3HAYCHHUE MPUOOPENU TaKue LETH, KakK:

— (GOpMHpPOBAaHHWE HWHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTENILHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJeHHOCTh OOydYeHHS Ha CHUCTEMaTHYEeCKOe NPHUOOIICHHE
oOy4Jaronmxcsi K caMOCTOSITEIbHOW MO3HABATENIbHON JIESITEIbHOCTH, HAYYHBIM
MEeTOJ[aM TMO3HaHUs, POPMHUPYIOIINUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUW;

—  obecnieyeHue  yCJIOBHM,  CIIOCOOCTBYIOIIMX  MPUOOPETEHHUIO
oOydJaromMMucsi  OmbITa  Pa3HOOOpa3HOM  NEATETbHOCTH, TO3HAHUSA W
CaMOINO3HAHUs, KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIMI), MMEIOIINX
YHUBEPCAIBHOE 3HAUYECHHUE JUISl PA3JINYHBIX BUJIOB ACSITEIBHOCTH;

— (QopMmupoBanue o0mel (QyHKIIMOHAILHON M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHUCJE€ YMEHHH OOBICHATh W OICHUBATH SIBJICHUS
OKPY’KaIOILIEr0 MUPA, UCHOJb3Ysl 3HAHUS U OIBIT, NOJYYCHHbIE NPU U3yUYEHUU
XUMUM, MPUMEHATh UX MPHU PEIIEHUU MpPOOJIEM B IOBCEIHEBHOW JKU3HU U
TPYJIOBO I€ATEIbHOCTH;

— (dopmupoBaHre Yy OOy4alOIIUXCAd TyMaHUCTHYECKUX OTHOIICHHH,
NOHUMaHUSl LEHHOCTH XHWMHUYECKHX 3HAHWM [ BBIPAOOTKH 3KOJOTHYECKU
[eJIECO00Pa3HOro MOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJSAX
COXpaHEHUs CBOETO 3/I0POBbs M OKPYKAIOIIEH MPUPOTHON CPEIbl;

— pa3BUTHE MOTHBALUUA K OOYyYEHHIO, CIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOEHHUS OOIIEUYETIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Tmpoduiss U  HampaBICHHOCTH
JanbHeHIero o0y4ueHusl.



OOmiee 4McaO0 4acoB, OTBEAEHHBIX [UIsl M3YYEHUS XHMUU Ha YpPOBHE
OCHOBHOTI0 00111er0 00pa3zoBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB
(2 yaca B Heneno), B 9 Kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COJEPXXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIE XUMHUYECKHE TOHATHS

[Ipeamer xumuu. Posib XUMHUM B )KU3HU YEIOBEKA. XMMUA B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHUE CBOWCTBA BELIECTB. ATPETAaTHOE COCTOSIHUE
BenlecTB. [IoHsTHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BELIECTBA U CMECH.
CriocoObI pa3jiesieHus CMeCeH.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3eMEHThl. CHUMBOJIBI XUMHYECKUX
3neMeHTOB. [IpocThie U COKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYCHUE.

Xumnueckas (opmyina. BaleHTHOCTP aTOMOB XUMHUYECKHUX AIIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BewiecTB. (OTHOCHUTENIbHAsE aTOMHas Macca.
OtHOcuTENbHAS MOJIEKYJISIpHAs Macca. MaccoBas J0JIsl XUMUYECKOTO 3JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemecrBa. Monbs. MonsipHas  macca.  B3anmocBs3b
KOJIMYECTBA, MACChl M YHUCIA CTPYKTYPHBIX €IMHUI BellecTBa. Pacu€rsl mo
dbopmysiaM XUMUYECKUX COETUHECHUM.

dusnueckue M XUMUYECKUE SIBJICHUA. XUMHUUYECKas peakuus u e
NPU3HAKUA. 3aKOH COXPAaHEHUSI MacChl BEIIECTB. XHUMHYECKHE YpPaBHEHUS.
Knaccudukanus xumuyeckux peakiui (CoeIMHEHUs, pPa3I0KeHUsI, 3aMEIICHMS,
oOMeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYJIOM, MpaBuiaMu pabOThl B TabopaTopuu
u npuéMamu oOpallieHuss ¢ Ja0OpaTOPHBIM OOOpPYJOBaHUEM, H3YUYECHHE W
onucaHue (PU3NUECKUX CBOMCTB O0Opa3lOB HEOPraHMYECKUX BEIECTB,
HaOmoieHne (pusnyeckux (TUiaBJIeHUE BOCKA, TasiHUE JibJa, pacCTUpPaHUE caxapa
B CTyIIKE, KUIIEHUE W KOHJEHCAIUs BOJIbI) U XUMHUYECKUX (FOpPEHHUE CBEYU,
IpOKAJIUBAaHUE MEIHOW TMPOBOJIOKH, B3aUMOJICHCTBHME MeJla C KHUCIOTOM)
SBJICHUM, HAOJIOJICHUE U ONHCAaHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKHUX
peakiuil (pa3noxKeHue caxapa, B3auMOJACHCTBHE CEPHOU KUCIOTHI C XJIOPUAOM
Oapus, paznoxenue ruapokcuna meau (II) mpu HarpeBanuu, B3auMoOCCTBHE
xesesa ¢ pactBopom coiu meau (II), uzyuenue cnocoOoB paszzesieHust cMeceil: ¢
MOMOIIBI0O  MarHuTa,  (QUIBTPOBAHUE,  BBIMAPUBAHUE,  JUCTWLISALIUS,
xpomatorpadus, TPOBEIACHHE OYMCTKA MOBAPEHHOW CONM, HAOMIOACHHE U
ONMCAaHUE PE3yJbTATOB MPOBEACHUS OIbITA, HWLIIOCTPUPYIOMIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHUE MOJIeJIel MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

Ba:kHeiilne nmpeacTaBUTe/ M HEOPTaHMYECKUX BellECTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3IeMEHT U pocToe
BelecTBO. HaxoxaeHue kuciopona B mpupoje, GU3nyeckue U XUMHYECKUE
cBorictBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kucnmopoga. CrocoObl
MOJIYYCHHSI KHUCJIOpoaa B JabopaTopuud W MPOMBIILIEHHOCTH. KpyroBopor
Kuciopoza B nmpupoje. O30H — aIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TernnoBoit 3hPexT XMMUYECKO peakuuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- M JHIOTEPMUYECKHE PEAKIMHU. TOIUIMBO: yrojlb U METaH. 3arps3HEHUE
BO3/lyXa, yCHJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »snemMeHT M mpoctoe BemecTBO. HaxoxzaeHue Bomopona B
npupojsie, (GU3MYECKUE U XHUMHUYECKHE CBONCTBA, IPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnorsl u conm.

MossapHblii 00bEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOWCTBAa BOJbL. Boma kak pactBoputesib. PacTBOpBI.
HaceblllieHHbIE U HEHACBIIIEHHBIE PAaCTBOPHI. PaCTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBass n1ons BewleCTBA B pAacTBOpE. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanusi. Poib pacTBOpOB B MpHUpPOJE W B XKU3HU uenoBeka. Kpyrosopor
BOJIbI B IPUPO/IE. 3arpsA3HEHNE NPUPOAHBIX BoJI. OXpaHa U OUMCTKA MPUPOIHBIX
BOJI.

Knaccuduxanust Heoprannueckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHJIOB: cojeoOpasyrome (OCHOBHBIE, KHCJIOTHBIE, aM{QpOTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okxcugoB. DPu3MuecKue U XUMUYECKUE
cBoucTBa OKCHAOB. [lonmydyeHne okCuaoB.

OcHoBanusa. Knaccuukanuss OCHOBAHMIA: IIENOYM M HEPACTBOPHMBIE
ocHoBaHuA. HoMenkiarypa ocHoBaHuil. OU3NUECKUE U XUMUYECKHUE CBOWCTBA
ocHoBaHuu. [lonydyeHne OCHOBaHUM.

Kucnotel. Kinaccuduxanus kucinor. Homenknarypa kucinor. Gusnueckue
M XMMUYECKHE CBOMCTBAa KUCIOT. Psan aktuBHocTn metamnoB H. H. bekerosa.
[TomyyeHue KUCIOT.

Comu. Homenknatypa coseil. PuU3HMUECKHUE M XUMHUYECKHME CBOMCTBA
conei. [lonyuenue comen.

['eneTnueckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIUHEHHUM.

Xumuueckuit IKcnepumenm:

KAUECTBEHHOE OINpENEICHUE COAEPKAHUS KHUCIOpPOJa B  BO3JAYXE,
MoJIydeHue, coOupaHue, paclo3HaBaHWE M M3YyYCHUE CBOWCTB KHUCIOPOJA,
HAOMIOJICHUE  B3aMMOJEUCTBUSA  BEIIECTB C  KHUCJIOPOJAOM H  YCIOBUSA
BO3HUKHOBEHUSI M TNPEKpalleHus TropeHus (Mmoxapa), O3HAKOMJIEHUE C
oOpa3llaMl OKCHJIOB W OIMCAaHWE MX CBOWCTB, IIOJy4Ye€HHE, COOUpaHHeE,
pacrio3HaBaHME€ W H3YyYE€HHE CBOWCTB BOJIOpojJia (FOpEHHE), B3aUMOJCHCTBUE



Boopoa ¢ okcuaoM meau (11) (Bo3MoxKHO MCTIONIb30BaHUE BUIEOMATEPHUAIIOB),
HaO/oIeHre O00pa3lloB  BEIIECTB KOJIMYECTBOM | MOJIb, HCCIEIOBaHUE
OCOOEHHOCTEM pPAacTBOPEHHsS BEUIECTB C PA3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENCIEHHOM MACCOBOW JIOJEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJICHCTBUE BOABI C MeETAUIaMU (HATPUEM U KaJIbIIUEM)
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEpPUAIOB), MCCIENOBaHUEe O0Opa3loB
HEOPraHWYECKUX BELIECTB pa3JIMYHBIX KIJIACCOB, HAOIIOJEHUE W3MEHEHUs
OKpaCKM HWHIMKATOpPOB B pPAcTBOpax KHUCJIOT W IIEI0YEeH, H3y4yeHUe
B3aumojerictBus okcuaa meau (II) ¢ pactBopom cepHOW KHUCIOTHI, KUCIOT C
METaJUIAMU, PEAKLIUN HENTpaIu3ally, II0Iy4eHUe HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHME OJHOIO0 MeETaJula JpPYTMM W3 pacTBOpa COJIH, pPEUIEHUE
DKCIEPUMEHTAIBHBIX 3a7a4y IO TeMe «BaxHellne Kiacchl HEOPraHWYECKHUX
COEIMHEHU.

Iepuoagnuecknint 3axkoH u Ilepuoamuyeckasi cucreMa XHUMHYECKHX
jaemeHToB JI. . Menaeneesa. CrpoeHue aroMoB. XMMHYeECKasi CBS3b.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIHU

[TepBbie MOMBITKH KIacCUPUKALMK XUMHUYECKUX dJeMeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX 3JIEMEHTOB (ILIEIOYHBbIE U MLIEIOYHO3EMEIbHBIE METaIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpbIE O0pa3ylT aM{(pOTEepHbIE
OKCHJIbI U TUIPOKCUJIBI.

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (OPMBI
[lepnogmueckoir cuctembl xumudeckux dnemMeHtoB J[. M. Menneneesa.
[lepuonsl u rpynnbl. OU3NMYECKUN CMBICI HOPSAKOBOTO HOMEpPA, HOMEPOB
NIEpUOo/a U TPYNIIbI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sfep. M30Tombl. OIEKTPOHBI.
CrpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB NepPBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepuomnueckoit cucremsl . 1. Menaeneea. XapakTepucTUKa XUMHAYECKOTO
AJIEMEHTA 110 ero noJyiokeHutro B Ilepunonnueckoii cucreme . . Menneneesa.

3aKOHOMEpPHOCTHM M3MEHEHUs pajuyca aTOMOB XMMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyIIaM U NEPUOJAM.

3nauenue Ilepumoamueckoro 3axkoHa u llepuomnueckoil cUCTEMBI
XUMHYECKUX AJIEMEHTOB ISl pa3BUTHUS Hayku U npaktuku. [. 1. Mennenees —
YUYEHBIN U TPAXKJaHNH.

Xumuueckass cBs3b. KoBaneHTHass (mojisipHas M HEMOJIAPHAsA) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBS3b.

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE — PEAKIIUU.
[Ipornecchl oOkucnaeHns U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.



Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3loB BEIIECTB METAJIOB U HEMETAIOB, B3aUMOJECHCTBUE
TUAPOKCUIA LIMHKA C pacTBOPAMM KHUCJIOT W IIEJIOYEH, NMPOBEICHHUE ONIBITOB,
WUTIOCTPUPYIOIINX MPUMEPBHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
(ropeHue, peakiiy pa3ioKEeHUsl, COCAUHEHUS).

Mescnpeomemmnoie ceazu

Peanmszannss MexnpeaMEeTHBIX CBA3EH NMPU W3YyYEHMM XMMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCMOJIb30BaHUE KaK OOLIMX €eCTECTBEHHO-HAYYHBIX
NOHATUM, TaK W TIIOHATHW, SBISIOIIUXCA CUCTEMHBIMH Ul OTHAEIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0muMe ecTecTBEHHO-HAyYHbIE TOHSATHS: Hay4dHbI (akT, TUIoTe3a,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, KiIaccuuKauus, MEePUOJIUYHOCTD,
HaOJII0ICHUE, SKCIIEPUMEHT, MOJIEIMPOBaHHUE, U3MEPEHHUE, MOJIENb, SIBICHUE.

@dusnka: marTepus, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIHUJ,
W30TOIIBI, PagUOAKTUBHOCTb, MOJEKYJA, 3JIEKTPUYECKUN 3apsi, BEIIECTBO,
TeNo, 00BEM, arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, (pu3nuecKkue BEIUYUHBI,
€IMHMIIBI U3MEPEHHUsI, KOCMOC, TUIAHETHI, 3B€3b1, CoHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpPabl, TOPHbIE IOPOJBI,
IIOJIE3HBIE UCKOIMAEMBIE, TOILUINBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTtBo U xXUMHYeCKasi peakuus

[Iepnonmueckuit 3akoH. Ileproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB
XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kalus, KalblUusid MU HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM DJIEMEHTOB B Ilepuonnueckoin
CHUCTEME U CTPOCHHEM UX aTOMOB.

Crpoenue BemecTsa: BUAbl XMMUYECKOW CBA3U. THIIBI KPUCTAUIMYECKHUX
pPElIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKH
U BHUJa XUMHUYECKOM CBSI3H.

Knaccudukanus v HOMEHKIATypa  HEOPraHMYECKUX  BEIIECTB.
XWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Ppa3IM4HBIM KJaccaMm
HEOPraHWYECKUX COCIMHEHNI, TCHETHUECKAas CBS3b HEOPIraHMYECKUX BEILECTB.

Knaccudukanuss XuMUYECKUX pEaKUUi MO pPa3IMYHbIM TpHU3HAKaM (110
YHUCIIy U COCTaBY y4YaCTBYIOIIMX B PEAKLIMHU BELIECTB, O TEIJIOBOMY 3P (DEKTy,
II0 MW3MEHEHUIO CTEIIEHEW OKHUCIEHHs XHMMHYECKMX JJIEMEHTOB, IO
o0paTUMOCTH, MO YYacTHIO KaTajau3aTopa). OK30- M DHJIOTEPMHUYECKHE
peaKuuu, TEPMOXUMUYECKUE YPABHEHNUS.



[Tonsitue o ckopoctu xumudeckon peakiuu. [loHarue 06 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHYECKMX peakiusax. [loHsITHE O TOMOT€HHBIX W
reTeporeHHbix peakuusax. [lonstue o karamuse. lloHsaTme o0 XMUMHUYECKOM
paBHOBecuU. DaKTOpPBI, BIMUSAIONIME HA CKOPOCTh XUMHYECKOW pEAKIHU U
MOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMHU, JJIEKTPOHHBIA OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  peakuuu.  CoCTaBlIeHHME  ypaBHEHUU
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMM C HCIOJb30BAHUEM METOJA
AJIEKTPOHHOTO OaJiaHca.

Teopust ~ DJIEKTPOJIUTUYECKOW  JUCCOLUALUM. DIIEKTPOIUTHI 151
HedneKTponuThl. KaTnoHbl, aHMOHBL. MeXaHU3M JOHMCCOLMALMU BEIIECTB C
pa3IMYHBIMUA BUJAMU XUMHUYECKOU cBsizu. CreneHp auccouuanvv. CUIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiium moHHOro oOMeHa. YCIOBHUS MNPOTEKAHUS PEAKIUl HMOHHOIO
oOMEHa, TOJIHBIE U COKpall€HHbIE HOHHBIE YypaBHEHHs peakuuid. CBoicTBa
KHUCIIOT, OCHOBAaHUHN ¥ COJIEH B CBETE MPEJCTaBICHUN 00 DJIEKTPOUTHYECKON
nucconuanvu. KauecTBeHHbIE peakliui Ha HOHBL. [oHATHE O TUAPOIU3E COJEN.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJEISAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa W amMasa), CIOKHBIX BEIIECTB
(xJopuga HaTpus), HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuMy  OT  BO3JEWUCTBUS  pPA3IMYHbIX  (PAKTOPOB,  HCCIEIOBaHUE
AJIEKTPONIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCA IUCCOUMALMU KHCIIOT,
IIEJI0YEH U coJell (BO3MOKHO HUCIIOIb30BaHNUE BUIE0 MAaTEPUAIIOB), IPOBEICHHE
OTBITOB, WUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEaKIMil HOHHOTO OOMEeHa
(oOpazoBaHue ocajaka, BBIJEJICHUE Ta3za, O0Opa3oBaHHE BOJbI), OIBITOB,
WUTFOCTPUPYIOIUX IPUMEPBl  OKHCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIAN
(ropenue, peakuuu pa3oXeHus, COCIMHEHU), pacrno3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAYECTBEHHBIX pPEAKLHMil Ha HOHBI,
pelIeHnEe SKCIEPUMEHTAIIBHBIX 33/1a4.

HemeTasuibl 4 MX COeAMHEHMSI

OO6mrast xapakTepucTHKa TamoreHoB. OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucaeHust. CtpoeHne u Gu3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOIEHOB. XHMHMYECKHME CBOWCTBA Ha MNPUMEPE XJOpa
(B3aUMOJEICTBUE C METaUlaMH, HEMETaJUlaMH, Lieno4amu). XJIOPOBOJAOPOA.
ConsiHasg KUCI0Ta, XMMAYECKUE CBOMCTBA, MOJIyuyeHUE, MpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOAOPOJA HA OpraHu3M 4elIoBeKa. BakHelline XJIOpUIbl U UX
HaXO0JICHUE B IIPUPO/IE.



O6mast  xapakrtepuctuka 2yeMeHToB  VIA-rpymnmel.  OcobeHHOCTH
CTPOCHHSI aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CtpoeHue U puznueckue
CBOMCTBAa MPOCTBIX BEUIECTB — KUCIOpOAAa U CEpbl. AJIOTPONHbBIE
MOAU(PUKAIIUKA KUCIOPOJIa U cephl. XUMHUYECKUE CBOMCTBA cephbl. CepoBOAOPOI,
cTpoeHue, (U3MYEeCKHe U XHUMHYeCKue CcBoiicTBa. OKCHIBI Cepbl Kak
NpEeACTAaBUTENIM KHUCJIOTHBIX OKCcuAoB. CepHas Kuciora, ¢GU3HYECKHE U
XUMHUYECKHE CBOHCTBa (OOIIME KakK MpPEACTaBUTENs Kilacca KHUCIOT W
cnenupuyueckne). XMMUYECKHUE PEaAKIUH, JICKAIINEe B OCHOBE MTPOMBIITUICHHOTO
crocoba mosy4yeHus: cepHoil kucnoTel. [Ipumenenue cepnoit kuciotel. Conu
CEpHOI KMCIIOTHI, KaueCTBEHHAsl peakius Ha cyibdaTr-uoH. Haxoxaenue cepbl
U €€ COeUHEHUN B IpHpojae. XUMMUUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpeibl
COEAMHEHUSMU cepbl (KUCIOTHBIE JIOKIU, 3arPA3HEHHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAIECHUS.

O6mas xapakTepucTuka 3j1eMeHToB VA-rpyrnmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUA. A30T, pacnpoCTpaHEHHE B
npupoje, GU3ndecKue U XUMHUIEeCKue cBoiicTBa. KpyroBopor azoTta B mpupoe.
AMMHaK, ero punyeckue U XMMUYECKHE CBOMCTBA, OJyYeHHE U IPUMEHEHHE.
Conu ammoHUs, uX (PU3UMYECKHE U XHUMHUYECKHE CBOMCTBA, MNpPUMEHEHHE.
KauecTtBeHHas peakuusi HAa MOHbI aMMOHUA. A30THasl KUCJIOTa, €€ MOJyYEHHUE,
dbusnyueckne W XUMUYECKHE CBOMCTBa (OOIIME Kak MPEACTaBUTENS Kiacca
KUCIOT U crnenuduueckue). Vcnoap3oBaHre HUTPATOB M COJIEH aMMOHUSI B
KaueCTBE MUHEPAIbHBIX YAO0OpeHUN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpeabl COSAMHEHUAMU a30Ta (KUCIOTHBIE TOXKH, 3aTPSI3HEHUE BO3AYyXa, MOYBbI
u BogoémoB). Docdop, amtorponnbie Moaudukanuu docdopa, Gusudeckue u
xumuyeckue cBoiictBa. Oxcun ¢ocdopa (V) u  docdopHas Kuciora,
dbu3uYecKre U XMMUYECKUE CBOMCTRA, osryueHue. Mcnonb3oBanue ¢ochatoB B
KaueCTBE MUHEPAIIbHBIX yI0OPEHUH.

OO6mrast  xapaktepuctuka odnemeHToB [VA-rpymmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHBIC CTENEHU OKUCIEHUS. YTJIEpO, aJlJIOTPOIHBIE
MoAu(pUKAIIUA, PACIPOCTpAaHEHUE B TpUpojse, (HU3NYECKHUE M XHUMHYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriaepona B npupoje. Okcuabl yriaeposa,
uX (pu3nyYecKrue U XUMUYECKHE CBOMCTBA, JCHCTBHE HA >KUBBIE OPTraHU3MBI,
MOJIyYeHHE U MPUMEHEHHEe. DKOJOTUYECKHE MPOOIEMBbI, CBSI3aHHbBIE C OKCHIOM
yriepoaa (IV), rumoreza rio0aJbHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIMA
addexr. YrompHas Kuciaora M €€ CcoiM, UX (PU3NUECKUEe U XUMHUYECKHUE
CBONCTBA, MOJyueHHWe W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHAT-
noHbl. Mcnonbp3oBanue KapOOHATOB B OBITY, MEIUIIMHE, NMPOMBIIUIEHHOCTA U
CEJIbCKOM XO35IMCTBE.



[lepBoHavanbHble TOHATHS OO0 OpPraHMYECKUX BeEIIeCTBaX KaKk o
COEIMHEHUSIX yIiiepojaa (METaH, 3TaH, 3TWUJIEH, aleTHJIeH, 3TaHOJ, TJIUUEPHH,
yKCyCcHast kuciota). IlpupogHble HCTOYHUKH  YIJIEBOJAOPOJAOB  (YroJib,
IPUPOAHBIN Ta3, HePTh), IPOIYKTHI UX MepepadoTku (OCH3UH), UX POJIb B OBITY
U NpoMbIIIIeHHOCTH. [loHsATHE 0 OMOJIOrHMYecKr Ba)KHBIX BEIIECTBAaX: >KUpax,
Oenkax, yriaeBoJax — M UX pOJIM B JKU3HU YeloBeka. MarepuanbHOE €IUHCTBO
OPTraHUYECKUX U HEOPraHUYECKUX COCIUHEHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJYyYCHHUE H
npumeHenue. CoenuHeHusi kpemMHusi B mpupoze. OOume npeacraBieHuss o0
okcusie kpemuus (IV) u kpemHueBoit kuciore. CUITUKaThI, UX UCTIOJIb30BAHUE B
OBITY, B IPOMBINUICHHOCTH. BaxkHelne cTpouTeIbHbIE MaTepUalbl: KEpaMHKa,
CTEKJIO, IIEMEHT, O€TOH, kejae300eToH. ITpobdmeMbl 6€30ImacHOro UCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJIIHOU
KHUCIIOTHI, TPOBE/ICHNE KAaU€CTBEHHBIX PEAKIIUI Ha XJIOPU/I-UOHBI U HAOIII0ICHNE
MPU3HAKOB MX MPOTEKAHUs, OMBITHI, OTpa)xaroume GU3NIeCKue U XUMUYECKUe
CBOMCTBAa TaJOIN€HOB U HMX COCIWHEHUH (BO3MOXKHO HCIMOJb30BaHUE
BUJICOMATEPUATIOB), O3HAKOMJICHHE C oO0pasliamMu XJOpUJIOB (TaJOreHUOB),
O3HAKOMJIEHHE C oOpasmamMu cepbl U €€ COeauHEHUsSMHU (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATepUaoB), HAOIIOJEHUE Tpoliecca OOYyrIMBaHUA
caxapa moJa JCHUCTBUEM KOHLUEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3YYEHHUE
XUMHUYECKUX  CBOMCTB  pa30aBIE€HHOM CEpPHOM  KHUCJIOTHI, MPOBEJICHUE
KaueCTBCHHOW peakiud Ha CcynbpaT-uOH U HaONIOJeHUE Tpu3HAKa ¢
pOTEeKaHusl, 03HaKOMJIeHHE ¢ (U3HMUECKUMU CBOMCTBaMH a3oTa, pocdopa u nx
COeIMHEHUH (BO3MOXKHO HCIOJIb30BAaHUE BUJEOMATEPUANIOB), OOpa3LuaMu
a30THBIX U POCPOPHBIX yIOOpPEHUH, MoJlydyeHrue, cCoOupanue, pacro3HaBaHue U
VU3y4YEHUE CBOMCTB aMMHAKa, IMPOBEJCHHUE KAYECTBEHHBIX DPEAKUUMKA Ha HOH
aMmMoHusi U ¢ochaT-MOH U U3YYEHHUE TPU3HAKOB HUX MPOTEKAHHUS,
B3aMMOJICCTBHE KOHIEHTPUPOBAHHON a30THON KHUCIOTHI C MEbIO (BO3MOXKHO
UCIIOJIb30BAHUE BHJIEOMATEPHATIOB), HU3YUEHHE MOJENEH KpPUCTAUIMYECKUX
pemérok anmasa, Trpaduta, GdymiepeHa, O3HAKOMIICHHE C TIPOIECCOM
a7CcopOIMU PacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIJIEM U YCTPOWCTBOM
IpOTHBOra3a, MoJydyeHue, COOMpaHHe, PACIO3HABAaHUE M U3YYEHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, NPOBEJEHHWE KAuYeCTBEHHBIX pEaKlIUi Ha KapOOHAT W
CUJIMKAT-HOHBl M W3yYECHUE MPU3HAKOB HUX IMPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CHJIMKATHOW NPOMBIIUIIEHHOCTH, PEUIEHHUE 3KCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelIe HeMeTaliIbl ¥ UX COSIUHEHUSY.



MeTaJuibl M UX COeTUHEHUA

OOmiass xapakTepUCTUKAa XUMHYECKHMX DJJEMEHTOB — METaUIOB Ha
OCHOBAHUWU UX IMOJ0XEHUS B [lepronueckon cucteMe XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa u ctpoerusi aroMoB. CTpoeHHe MeTauioB. MeTtamnueckas
CBSI3b W METAJUIMYECKasd KPUCTAUIMYECKAS PEUIETKA. DIEKTPOXUMUYECKUN PsiT
HalpsDKEHUM MeTajuioB. DPu3nyecKue M XUMHUYECKHE CBOWCTBA METAJLIOB.
OO6mue cnocoObl ToNydyeHUs MeTaioB. [loHsATHE O KOpPpO3UU METAJUIOB,
OCHOBHBIE CIOCOOBI 3amMThl WX OT Kopposuu. CmaBbl (CTasib, YYTYH,
JIOPATFOMUHUN, OPOH3a) U UX MPUMEHEHHUE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[[lenounsle  MeTamapl: ToNoOXKeHHWe B llepuoauueckorr  cucreme
xuMHu4eckux aneMeHToB /. 1. MenneneeBa, CTpoeHME UX aTOMOB, HAX0XKICHUE
B mpupoje. Pu3nyeckne W XUMHYECKHE CBOWCTBAa (Ha TNpUMEPE HATPUA U
kanust). OKcuapl U THAPOKCHABI HaTpusl W Kanus. [IpuMeHeHue IemoYHbIX
METAJIOB U UX COCJIMHECHUM.

[[lenouyno3eMenbHbIE MeETaAIbl MarHMid W KaJlbLMW: IIOJOKEHHE B
[lepuonnueckont cucreme xumuueckux d3eMeHToB J[. WM. MeHneneena,
CTPOCHUE HMX aTOMOB, HaxOoxJAcHHE B mnpupoaec. PUNYECKHE U XUMHUUYECKHUE
CBOMCTBA MarHus MW Kaubllus. BakHeiimne coeguHEeHHS Kaiablus (OKCH,
TUAPOKCHU], coiin). JKECTKOCTH BOABI U CIIOCOOBI €€ YCTPaHEHHUS.

AmomuHui: nojoxeHue B Ilepuonnueckoil cucTeMe XHMHYECKUX
sanemeHTtoB JI. M. MeHneneeBa, CTpOCHHE aToMa, HAXOXKJICHHUE B MPHUPOJE.
dusznyeckue M XUMUYECKHE CBOMCTBAa antOMHUHHS. AMQOTEpHBIE CBOWMCTBA
OKCHJA ¥ TUAPOKCHUAA ATFOMUHHS.

Keneso: monoxenue B [leprpoanyeckor CUCTEME XUMUYECKUX 3JIEMEHTOB
. . MenpaeneeBa, CTpOEHHE aTOMa, HAXOXKIAECHUE B mpupoae. Prusndeckue u
XUMUUYECKue CBoOMcTBa xene3a. Okcuabl, TUIpoKcubl u coiu xenesa (1) u
xenesa (III), ux cocta, CBOMCTBA U MOTYUYCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJICHHE ¢ oOpaslaMyd METaJVIOB M CIIaBOB, MX (U3UYECKUMU
CBOMCTBaMH, H3YUYECHHE PE3yJbTaTOB KOPPO3UHU METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJIECHCTBUS OKCHJIA
KaJIbIlMsl M HAaTpUs C BOJIOM (BO3MOKHO MCITOJIB30BAHME BHJICOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS KEJI€3a B KUCIOPOIE
(BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPUANIOB), IPU3HAKOB MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMI HA MOHBI: MATHUS, KaJIbLIKs, A TIOMUHHNS, IUHKA, KEJIe3a
(I) u xenesa (III), memu (II), HaGmrogeHWME © oOmMUCaHWE TIPOIECCOB
OKpalllMBaHUs IUJIAMEHHM HWOHAMM HATpHs, Kadusd M Kajublus (BO3MOXKHO
WCIIOJIb30BaHUE BHJACOMATEPHANIOB), HCCieaoBaHUE aM(pOTEPHBIX CBOICTB



THAPOKCUAA AIIOMHUHHS U THAPOKCHAA IIUHKA, PELICHHE SKCIEPUMEHTAIbHBIX
3a51a4 o Teme «BakHelIe MeTauIbl U UX COSIUHEHUSY.

XuMuUS ¥ OKpY:Kaouias cpeaa

BemecTtBa 1 MaTepuaibl B ITOBCEIHEBHOM XU3HM 4YeJI0BEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIECTB U XMMUYECKHUX peakiuii B ObITy. [lepBas momoinp npu
XUMHUYECKUX 0KOTaX M OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKalolle cpeabl (MpeaeabHas JomycTuMas
KOHILIEHTpausi Bemects, pgainee — [IJIK). Pomp xumMum B pernieHuun
IKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3iioB MaTEPUAIOB (CTEKIIO, CIUIABbI METAIJIOB, MOJUMEPHBIE
MaTepualbl).

Mescnpeomemmuoie ceasu

Peanuzanus MexXnpeaMETHBIX CBS3EH MPU M3YUYEHHH XMMHUU B 9 Kiacce
OCYILIECTBIISIETCA Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
NOHATUM, TaK W TIOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH [JJI1 OTAEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTeCTBEeHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHaU3, CHUHTE3, Kiaccuukanus, MNEePUOAUYHOCTh, HAOIIOJICHHE,
HKCIEPUMEHT, MOJEIUPOBAHHUE, U3MEPEHUE, MOJENb, SBJICHUE, MapHUKOBBIN
s PeKT, TeXHOIOT U, MaTepUAIIbI.

®dusuka: maTepusi, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIHU],
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJA, JEKTPUUECKUN 3apsiji, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JUAJIIEKTPUKH, (HOTOIIEMEHT, BEMIECTBO, TEJIO, OO0BEM,
arperaTHOE€  COCTOSIHME  BEUIECTBAa, TIa3,  pacTBOp, pPacTBOPUMOCTb,
KpUCTAJTMYECKass peme€TKa, CIUIaBbl, (PU3NUYECKUE BEJIMYMUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJIHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, IKOCUCTEMa, MUHEPATHHBIC
yA00pEHHsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOIbI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUASA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yNbTaTbl OCBOEHHSI MPOTrpaMMbl OCHOBHOTO OOILETO
00pa3oBaHMsl JOCTUTAIOTCA B XOA€ OOYy4YEeHHs] XMMHH B €IUHCTBE Y4YEOHOU U
BOCIIUTATEJIbHOW  JEATEIBHOCTH B COOTBETCTBUM C  TPAAULHMOHHBIMU
POCCUHCKUMH COLUUOKYJbTYPHBIMU U JAYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH,
OPUHATHIMA B OOIIECTBE MpaBUIaMU U HOPMaMHU MOBEACHUSI U CIIOCOOCTBYIOT
npoLeccaM CaMOIIO3HAaHUs, CAMOPA3BUTHS U COLMAIN3ALUN 00yYatOIuXCsl.

JIMuHOCTHBIE  pe3yJIbTaThl  OTPAXAIOT TOTOBHOCTh  OOYyYaroUIuxcs
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTUBHBIX LEHHOCTHBIX OPUEHTAUUA U
pacIIMpeHne OIbITa ACSTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMOTHYECKOr0 BOCIIMTAHUSA:

LIEHHOCTHOI'O  OTHOLIEHUA K  OTE€YECTBEHHOMY  KYyJIbTYPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEAUIO, ITOHMMAHUS 3HAYECHHUS XMUMHUYECKOU
HAyKW B KU3HU COBPEMEHHOr0 OOIIECTBA, CHOCOOHOCTU BIAJETh JOCTOBEPHOU
uH(popmaleil o0 TMepeAoBbIX JOCTHXKEHHMSIX M OTKPBITHSIX MHUPOBOM H
OTEYECTBEHHOM XMMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

IPEACTABICHNS O COLMAJIBHBIX HOPMAax M IPAaBWIAX MEXKIMYHOCTHBIX
OTHOLIEHUWM B  KOJUIEKTUBE, KOMMYHMKATHMBHOM  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, yueOHOMCCIIeIOBATEIbCKOM, TBOPUECKOW M APYruX
BUJIAX JIESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JESATENbHOCTU
IIPY BBIMIOJHEHUHU Y4€OHBIX, IO3HABATEIbHBIX 3a/1a4, BHIIOJIHEHUH XUMHUYECKHUX
HKCIEPUMEHTOB,  CO3JJaHUM  Y4YEOHbIX  MPOEKTOB,  CTPEMJIEHHMS K
B3aMMOIOHMMAHUIO W  B3aUMOIIOMOLIM B  MpOIEcce ATOM  y4yeOHOM
NEATEIIbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE IOBEICHHE W IOCTYIKH CBOMX
TOBApUILIEH C MTO3UIIMN HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHHS
IIOCJIEJICTBUH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHYECKHE MTPEACTABICHUS O BEIIECTBE U XMMUYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH M COCTABIISIOLINE
OCHOBY JIJIsl IOHMMaHUS CYIIHOCTH HAy4YHOM KapTUHBI MHUpa, IPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOIbI, B3aUMOCBS3IX YEJIOBEKA C
IPUPOTHOM CPEIOH, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;



MO3HABATEIbHBIE MOTHUBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUUI
M0 XUMHUHM, HEOOXOJIWMBbIEC I OOBSICHEHUS HaOII0/IaeMbIX MPOILECCOB U
SBJICHUM, MO3HABATEIbHON, MH(POPMALMOHHON M YUTATEIbCKON KYJIbTYpHI, B
TOM 4YHCJIE HaBBIKOB CaMOCTOSITENIbHON paboOThl € Y4YeOHBIMH TEKCTaMH,
CIIPAaBOYHON  JINTEPATYpOil,  JTOCTYIHBIMU  TEXHUYECKUMHU  CPEACTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTH;

UHTEpPEC K OOYYEHHIO M NO3HAHHUIO, JIOO03HATEIbHOCTb, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIE0BATEIbCKOM
NESITENHbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS 00y4YEeHUS B
JIaTbHEHIIIEM;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHWE LIEHHOCTU >KU3HU, OTBETCTBEHHOIO OTHOILIEHHS K CBOEMY
3I0POBbIO, YCTAHOBKU HA 3JJ0POBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUNA U
HENPUSITHE BPEIHBIX MPUBBIYEK (YMOTPEOJEHUsI aJKOroJisi, HApPKOTHUKOB,
KypeHHus), HEOOXOJAMMOCTH COOJIIOACHUS TMpaBwyi  OE30MAaCHOCTU  MpHU
oOpallleHuU C XUMUYECKHMHU BEILIECTBAMU B OBITY U peajbHOU KU3HU;

5) TpyA0BOI0 BOCIIMTAHMSI:

UHTEPEC K MPAKTUYECKOMY HM3Y4YEHHIO Mpodeccuil U TpyAa pa3indHOro
poaa, yBaXE€HHE K TPYLy U pe3ysibTaTaM TPYAOBOM NEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEAMETHBIX 3HAHUM M0 XUMHH, OCO3HAHHBIM BHIOOD
WHAVBUIYAIbHOM  TPaeKTOPUM TMPOJOJKEHHUST 00pa3oBaHUsl C  Y4ETOM
JMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOLIECTBEHHBIX UHTEPECOB U
noTpeOHOCTEM, ychemHon MpodeCCUOHATIBHOW JEATeIbHOCTH U Pa3BUTHUS
HEOOXOIMMBIX YMEHHUH, TOTOBHOCThH aJalTUPOBAaThCA B MpodeccroHaTbHOMI
cpene;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

9KOJIOTMYECKU LEIEeCO00pa3sHOEe OTHOLIEHUE K NPHUPOAE KaK MCTOUYHHUKY
KU3HH Ha 3eMJle, OCHOBE €€ CYIIECTBOBAHMSI, TOHMMAaHUE IEHHOCTH 3/10POBOIO
u Oe3omacHoro obpasza *KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOECHUS
npaBusl O€30MAaCHOrO TMOBEACHUS MNpH pabdOTe C BEIIECTBAMM, a TakKXKe B
CUTYaLMSX, YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSA, MTOJIy4aeMbl€ MPU U3YUECHUU XUMUH, JIJIS
pelleHuss 3ajJad, CBA3AHHBIX C OKPYXKAIOLIEW IIPUPOAHOM CpENOW, It
NOBBIIICHNS YPOBHS 53KOJIOTMUECKOW KYyJNbTYphbl, OCO3HAHHS TIJIOOAIBHOIO
XapakTepa 3KOJIOTMYECKUX MpOOJeM M IMyTed HX PEIICHHS MOCPEICTBOM
METOJ0B XHUMUH, IKOJOTUYECKOTO MBIIUICHHS, YMEHUS PYKOBOACTBOBATHCS UM
B [103HABATEJIbHON, KOMMYHUKATUBHOM U COLIMAJILHOM IIPAKTHUKE.



METANPEIMETHBIE PE3YJbTATbBI

B cocrtaBe MmeTanmpenMETHBIX pE3yJbTAaTOB BBIIEISIOT 3HAUYUMBIE IS
dbopMupoBaHUsS MHUPOBO33PEHUS OOIICHAYyYHbIE TOHATUA (3aKOH, TEOpHs,
OPUHIMI, TUMOoTe3a, (akT, CHUCTeMa, TMPOIECC, IKCIEPUMEHT H JApPYyTroe.),
KOTOpBIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax M
MO3BOJISIIOT HAa OCHOBE 3HAHMM W3 O3TUX MOpeaMeTroB  (HOpMHPOBATH
IPEACTABICHUE O ILEINOCTHOW HAayYHOM KapTUHE MHPA, U YHUBEPCAIBHBIC
yueOHble JIeMCTBUA (IIO3HABATENIbHbIE, KOMMYHUKATUBHbBIC, PETYJATHBHBIE),
KOTOpbIEe oOecrneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOU EATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YYeOHbIEe J1eHCTBUS

ba3oBble Jjoruyeckue 1efcTBUA:

YMEHUSI UCIIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS TIPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMUYECKUX MOHSATUN (BBIACISITh UX XapaKTePHbBIC
MPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMU MOHATUSIMHU ), UCIOJIb30BAThH
MOHATHS JJI1 OOBSICHEHUS OTAEIBHBIX (PAKTOB U SBIICHUMN, BHIOMPATh OCHOBAHUS
U KpUTEpUM ISl KiIacCU(PUKAIMM XWMUYECKHX BEIIECTB W XMMHYECKHUX
peakIuii, yCTaHaBIMBATh NMPUYUHHO-CJIEACTBEHHBIC CBS3U MEXIY OOBEKTaMHU
U3YUYEHUSI, CTPOUTH JIOTUYECKHE PACCYX ICHUS (MHIYKTUBHBIC, NEIyKTUBHBIC,
110 aHAJIOTUH), A€NaTh BEIBOBI U 3aKIIFOUEHUS;

yMEHUE TMPUMEHSTh B IMPOIECCe IMO3HAHUS TMOHATUS (MpPEeIMETHbIE U
MeTanpeIMETHbIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENU, HCMOJb3yeMbIe B
XUMUH, TPeoOpa3oBBIBATh IIMPOKO MPUMEHSEMbIE B XUMHUU MOJCIbHBIC
MPEICTaBIICHUS — XUMUYECKUN 3HAK (CUMBOJI JIEMEHTa), XUMU4eckast opMmyna
U ypaBHEHUE XUMHUYECKON pPEaKIMHU — MPU PEIICHUH Y4eOHO-MTO3HABATEIbHBIX
3a7a4, C Yy4ETOM OTUX  MOJIEIBHBIX TMPEJCTABJICHUN  BBIABIATH WU
XapakTepu30BaTh  CYILIECTBEHHbIE MPU3HAKA H3y4a€MbIX OOBEKTOB  —
XUMUYECKUX  BEIIECTB M XHMHYECKHUX PEaKIUi, BBISBIATH  OOIIHE
3aKOHOMEPHOCTH, TPUYUHHO-CJIEJICTBEHHbIE CBSI3M M MPOTUBOPEYHS B
U3y4aeMbIX IIPOLIECCaX U SIBJICHUSX.

Ba3oBble uccienoBarenbcKne 1eiiCTBUS:

YMEHHE UCIO0JIb30BAaTh MOCTABJIECHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TAaKXKe€ B KAyeCTBE OCHOBBI i (HOPMHUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

OpUOOPETEHHE OMNbITa MO IUIAHUPOBAHUIO, OPTraHU3ALMH U MPOBEIECHUIO
YYCHMUYECKHX OSKCIEPHUMEHTOB, YMEHHE HaOM0JaTh 3a XOJOM IpoIriecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €ro Pe3yibTar, (GopmMyIupoBaTh 0000IIEHUS



U BBIBOJIBI 10 pe3yJIbTaTaM IPOBEIEHHOTO OIbITAa, UCCIEJOBAHUS, COCTABIATH
OTUET O MpOJIeNIAHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHHE BBIOMpATh, aHAJIU3UPOBATh M HMHTEPIPETUPOBATH HMHGOPMAIUIO
pa3iIMyYHbIX BHUAOB M (OpPM MPEACTABICHUS, IMOJIy4aeMyl0 M3 pa3HbIX
UCTOYHUKOB (HAy4YHO-NIOMYJISIpHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKaHMUS,
CIpaBOYHbIE MMOCOOMs, pecypcbl IHTepHeTa), KpPUTHYECKH OLEHUBATH
IPOTUBOPEUMBYIO U HEAOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE NPUMEHATh Pa3Iu4HbIE METO/bI U 3aIpPOChl MPU MOUCKE U 0TOOpe
uH(pOpMAaIM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JIsl BBIIOJHEHUS
y4eOHBIX U [MO3HABATENIbHBIX 3374 OMPEAEIEHHOTO TUIIA, IPHOOPETEHHE OIbITA
B 00JaCTH HCIOJIb30BaHUS HMH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOM AaKTHUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX
CUCTEM, CAMOCTOSITEIBHO BBIOMPATH ONTUMAIbHYIO (GOpPMY IIpEICTaBICHUSA
uH(pOpMaIMU U WUIFOCTPUPOBATh pElIaeMble 3aa4d HECJIOXKHBIMH CXEMaMH,
auarpaMMami, Ipyrumu opmamu rpaduku 1 iX KOMOWHAIIMSMY,

YMEHHME HCIIOJIb30BaTh W AaHAJIM3MPOBaTh B Mpolecce ydyeOHOW u
UCCJIeI0BATEIbCKON NEesATENbHOCTH uH(pOpMaIIO 0 BIIUSIHUU
IPOMBIIIEHHOCTH, CEJIbCKOIO XO034iicTBa W TPAHCIOpPTa HAa COCTOSHHUE
OKPY’KaroIIEH MPUPOTHOU CPEBI.

KoMMyHHKAaTHBHBbIE YHHBepCcAJIbHbIe YueOHbIe 1elCTBHUS:

yMEHUsSl 3a7aBaTh BONPOCHl (B XoJ€ auanora W (WiM) IUCKYCCHM) IO
CyWIECTBY OO0CYyXIaeMoil TeMbl, (OPMYIMPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJHEHUS MPEI0KEHHOH 3a1a4H;

YMEHMsI TPEACTaBIATh IOJyYEHHBbIE pE3yJbTaThl I103HABATEIbHOU
NESTENbHOCTY B YCTHBIX W TUCBMEHHBIX TEKCTax; JeNlaTh MpPEe3eHTALHUI0
pE3yNbTATOB  BBINOJHEHUS XHWMHYECKOrOo J3KcIepumeHTa (1abopaTopHOro
OTbITa, J1a00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
MPOEKTA);

yMEHUsI y4yeOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
NO3HABATEJIBHOM W  HCCIEAOBATENBbCKOW  JIEATEIbHOCTH TPU  PELICHUU
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE ydéTa OOIIMX MHTEPECOB U COIJIACOBAHMS
no3unuit  (oO0CykaeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  LITYPMbI»,
KOOpJIMHALIMSA COBMECTHBIX JIEUCTBHI, OIpEAEICHUE KPUTEPUEB IO OIEHKE
KaueCcTBa BHITIOJTHEHHON pabOTHI U Apyrue).

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe NelCTBUA:

YMEHHME CAMOCTOSITEIIbHO OINpPENENATh LENU eATEIbHOCTH, IUIaHUPOBATb,
OCYLIECTBJISATh, KOHTPOJUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO



JeATEeIIbHOCTD, BEIOMpaTh Hanbosee 3(pPeKTUBHBIE CIOCOOBI PEIICHUs YUeOHbIX
Y TO3HABAaTEJbHBIX 3a/1a4, CAMOCTOSTENBHO COCTABJIATH WM KOPPEKTUPOBATH
IPEIJIOKEHHBIA AJNTOPUTM JIEUCTBUWA TNPHU BBINOJHEHWM 3aJaHUM C Y4ETOM
MOJyYeHUs] HOBBIX 3HAaHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OIIEHMBATh COOTBETCTBHE MOJIYYEHHOI'O pe3yJIbTaTa 3asBICHHON LEIU, YMEHUE
UCIIOb30BaTh W AHAJIW3UPOBATh KOHTEKCTBHI, NPEJJIaracMble B YCIOBHH
3aIaHUM.

HHPEJMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB IO OCBOCHHIO OO0S3aTEIBHOIO

coJiepKaHMs, YCTAHOBJIEHHOTO JaHHON ¢enepanbHON paboyeil mporpammoi,
BBIICJISIIOT: OCBOCHHBIE 00YYAIOIIMMHUCA HAYUYHBIE 3HAHUS, YMEHUS U CIOCOOBI
JIeHcTBUH, crenupuyeckue Uil TPEAMETHOH 00macTu «XUMHS», BHUIBI
NEATEIbHOCTH IO MOJYYEHUIO HOBOIO 3HAHUSA, €ro HWHTEpIpETalnH,
npeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaI[UsIX.

K koHiy oOyuenuss B 8 kJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaxaTb c(pOPMHUPOBAHHOCTH y 00YUAIOIIHUXCS YMEHUM:

e PpacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKYJIa,
XUMHAYECKUN DJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oTHOpOIHASI M HEOJTHOPOIHAS ), BAJIEHTHOCTh, OTHOCUTEIbHASI aTOMHAs
U MOJIEKYJIIpHAasi Macca, KOJWYECTBO BELIECTBA, MOJIb, MOJISpPHas
Macca, MaccoBas JOJiI XHMHUYECKOrO0 JJIEMEHTa B COEOUHEHHH,
MOJIAPHBIN 00BEM, OKCH/I, KHMCJIOTA, OCHOBAHME, COJIb,
AIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKash PEaKLus,
KJIaCCU(PHUKAIUS PEaKIMA: peaKlIuu COSMHEHMSI, PEaKIIUN Pa3IoKeHus,
peakiuuu 3aMelieHusi, peakiuu OOMEHa, JK30- U JSHIOTEPMUUYECKUE
peakuuu, TEIoBor 3PGEKT peakluu, SAPO aToMa, JIEKTPOHHBIN CI0U
aToMa, aTOMHas oOpOuTandb, paAUyC aToMa, XUMHUYECKas CBA3b,
NIOJISIPHAs W HEMNOJIsIpHAs KOBAJIEHTHAsl CBs3b, WOHHAs CBA3b, WOH,
KaTUOH, aHWOH, pacTBOp, MaccoBas JAOJsA BewecTBa (MPOLEHTHAs
KOHIIEHTpAIs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aAMMOCBA3b OCHOBHBIX XHMHWYECKHX IOHATHH U
IIPUMEHATH 3TU NOHATHUS IIPY ONIMCAHUM BELIECTB U UX IIPEBPAILCHNN;

e HCIOJB30BaTh XMMHYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (POpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

e ONpENeNsATh BAJICHTHOCTh aTOMOB  JJIIEMEHTOB B  OMHApHBIX
COCUHEHMSIX, CTENEeHb OKHUCIIEHUS JJEMEHTOB B  OMHapHBIX
COCIMHEHUSAX, MPUHAMIECKHOCTh BELIECTB K ONPEACIEHHOMY KJaccy



COeIMHEHUN 1o (QopMmyiiaMm, BUJ XUMHUYECKOW CBSI3M (KOBAJCHTHAs U
HMOHHAs) B HEOPTraHUYECKUX COCTUHCHUSX;

packpeiBaTh cMbici llepmogmueckoro 3akona J[. M. Menaeneena:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB
XUMUYECKHUX JJIEMEHTOB OT UX MOJokeHus B [lepuoanueckoi cucreme,
3aKOHOB COXPaHEHUsI MacChl BEIIECTB, ITOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSI, 3aKOHA ABOTajIpo;

ONMMCHIBATh M XapaKTepus3oBaTh Tabmuunyio (opmy llepuomuyeckoit
CUCTEMBl XHMHYECKHX DJIEMEHTOB: pa3IM4aTh I[OHATHS «IJIABHAs
noarpynna (A-rpynmna)» u «nodounas noarpymmna (b-rpynma)y, masnsie
U OOJIBIIME MEPUOJbI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabmuie «llepuogumyeckas cucrema XuMUYeckux sjeMmenToB JI. .
MeHnpeneeBay € YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHS AaTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB MW 3apsja sijapa, oOIIee YHUCIIo
AJIEKTPOHOB U PACIPEACIICHUE UX MO 3JIEKTPOHHBIM CIO0SIM);
KIacCu(UIIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUe
BEIIECTBA, XUMUYECKUE PEaAKINH (TI0 YUCTY M COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, IO TeIIOBOMY (P deKTy);

XapakTepru30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIACcCOB,  MOATBEpXkJasi  ONUCAHUE  IMPUMEpPAMU
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKLIN;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B  3aBUCUMOCTH OT HX
KQUueCTBEHHOI'O0 COCTaBa, BO3MOXXHOCTH TPOTEKAHUS XUMHUYECKHUX
MPEBPALICHUN B Pa3IMYHBIX YCIOBUSX;

BBIYUCIIATh OTHOCUTEIBHYI) MOJEKYJSIPHYIO M MOJSIPHYKO MaccChl
BEILIECTB, MAacCOBYIO [IOJIF0 XHUMHUYECKOrOo J3JIeMeHTa 1o ¢opmylie
COCIMHEHHUs, MAaCCOBYIO [IOJIIO BELIECTBA B pPAacTBOpPE, MPOBOJIUTH
pacy€Thl IO YPABHEHUIO XUMHYECKON PEaKIny;

MPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTENBHON NESITEIBHOCTH —
aHaJIu3 W CHUHTE3, CpaBHeHHEe, 0000IeHrne, CHUCTeMaTU3aIuIo,
KJIacCU(hUKAIMIO, BBISIBIICHUE MPUUYUHHO-CIEICTBEHHBIX CBSI3eM — nJis
W3YUYEHHUSI CBOMCTB BEHIECTB UM XUMHYECKUX PEAKIUN, €CTECTBEHHO-
HAay4YHbIE  METOJbl  TO3HAHUS —  HaOMIOJEHHE, HW3MEpPEHHE,
MOJIETUPOBaHUE, IKCTIEPUMEHT (pEeaJIbHBIM 1 MBICIICHHBIN );

CIENOBaTh TMpaBWUJaM IOJb30BAHHUS XHMHUYECKOM TMOCYIOW U
7abopaTopHbIM O00OpYJOBAaHUEM, a TakKXKe MpaBWiIaM OOpaIleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKUMSIMU IO BBINOJHEHUIO
Ja00paTOPHBIX XUMUUYECKUX OIBITOB IO TMOJYYEHUIO U COOMPaHUIO



K

ra3000pa3HBIX BEMIECTB (BOJOpOAA M KHUCIOPOZA), MPHUTOTOBICHUIO
pacTBOPOB C  ONPEANECIEHHOW MAacCOBOM JOJIEW PACTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATh M MPOBOJIUTH XUMUUYECKHAE IKCIIEPUMEHTHI 110
pacmo3HaBaHWIO PACTBOPOB MIENOYEH W  KHUCIOT C  TIOMOIIBIO
WHIUKATOPOB (JaKkmyc, peHondTanent, METUIOPAHX U IPYTHE).

KOHI[y oOydeHHus B 9 KJiacce TpEIMETHBIE pe3yNbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX MOHSATHUN: XUMUYECKHUI
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHHOH, IIPOCTOE BEIIECTBO,
CJIOHO€ BEILECTBO, BAJIEHTHOCTh, 3JEKTPOOTPULATENBHOCTD, CTENEHb
OKUCIICHUS, XUMHMUYECKas peakiusi, XUMHUYECKas CBs3b, TEIIOBOU
b (deKT peakuuud, MOJb, MOJSIPHBIH OO0BEM, PACTBOP, AJIEKTPOIUTHI,
HEAJIEKTPOJIUTBI, SJIEKTPOJIUTHYECKAS TUCCOUUALMS, PEAKIIUM NOHHOIO
oOMeHa, KaTalnu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKLUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH,
OKUCIIUTENb, BOCCTAHOBUTENb, OKHUCIEHHE U  BOCCTAaHOBJIECHUE,
alnotponusi, amMQpOTEepHOCTh, XHUMHUYECKass CBI3b (KOBaJEHTHas,
WMOHHAs, MeETa/InYecKas), KpHUCTANIMYeCcKas pemeTka, Koppo3us
METaJVIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOW pEaKUHUH, MPeaesbHO
nonyctumas konnentpanus 11K BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX MOHATHI H
MPUMEHSITh 3TH TOHATHUS MPU OMTMCAHUM BEIIECTB U UX MPEBPAICHUN;
UCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY I COCTaBJIECHHS (opmy
BEILIECTB U YPABHCHUN XUMHYECKUX PEAKIINN;

ONpPENENATh BAJEHTHOCTh M CTEHNEHb OKHUCIECHUS XUMHUYECKHUX
AJIEMEHTOB B COEJIMHEHHUAX Ppa3JIMYHOTO COCTaBa, MPUHAJJIEKHOCTh
BELIECTB K OINpPEACIIEHHOMY KJIacCy COEAMHEHUH Mo (QopMyiaM, BUL
XUMHUYECKON CBSI3W  (KOBAJEHTHAs, WOHHAs, MeETaJUIMYecKas) B
HEOPTraHUYECKUX COCTUHEHUSX, 3apsi] MOHA 10 XUMHUYECKo (popmyiie,
XapakTep Cpelbl B BOJHBIX PAacTBOPAaX HEOPTaHUYECKUX COCTUHEHUM,
THUI KPUCTAIUIMUECKOMN PEIIETKM KOHKPETHOTO BEIIIECTBA;

packpsiBath cMbIci [lepuommnueckoro 3akona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHE: OINHUCHIBATH U XAPAKTEPU30BATh
TabanyHyro Gopmy [leproanueckoit CUCTEMbl XUMUUECKUX AJIEMEHTOB:
pa3nuyarh MOHATHUS «TJIaBHas moArpynna (A-rpynma)» U «mnodoyHas
noarpymnmna (b-rpynma)», manble W OOJbIIME TEPHOIBI, COOTHOCUTH
0003HauEHHUs, KOTOpPhIE HUMEIOTCSI B TNEPUOJUYECKON Talnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB XUMHUYECKHUX



9JIEMEHTOB (COCTaB MW 3apsij sapa, OOIIee YHUCIO DJIEKTPOHOB U
pacrpeniesieHie HMX M0 JJIEKTPOHHBIM CJI0sIM), OOBSICHATH OOIIHue
3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCJMHEHUI B
npeaenax MajiblX MEepUOJOB U IIaBHBIX MOATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIUPOBATh ~ XUMHUUYECKHE  DJIEMEHTBhI,  HEOPraHUYECKUE
BELLECTBA, XUMUYECKHE PEAKIINH (TI0 YUCTY U COCTABY YYACTBYIOLIUX B
peaKIuu BEIIECTB, MO TEIIOBOMY A(DQeKTy, T0 M3MEHEHHIO CTeNeHen
OKHUCJICHUS] XUMHUYECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U CHeU(PUIECKUEe XUMUYECKUE
CBOMCTBa MPOCTHIX U CJIOXKHBIX BEHIECTB, MOATBEPXkIasi OMUCAHUE
npuMepaMi MOJEKYJISIPHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIIi;

COCTaBJIATb YPAaBHEHUS BJIEKTPOJUTUUYECKON TUCCOIMAIMU KHUCIOT,
HIEJI0YEH M COJIEH, TOJIHBIE W COKpPAIIEHHBIE YPAaBHEHUS PEAKLIHAN
WOHHOTO  OOMEHa, YypaBHEHMsI  peaKIii,  MOJATBEP KIAIOIINX
CYILIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXK]Y BEIIECTBAMH Pa3IUYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3THX PEaKInii;
MPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOCHUA,
BO3MOXKHOCTH TPOTEKAHUS XUMUUYECKUX MPEBpAIICHUN B pa3iIUyHBIX
YCIIOBHSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJEKYJSIPHYI0O M MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJI0 XHMMHUYECKOTO »3JeMeHTa 1o Gdopmyie
COEJIMHEHHUS, MacCOBYIO [OJII0 BEIECTBA B pacTBOpE, IPOBOJIUTH
pPacy€Thl MO YPaBHEHUIO XUMUUYECKOUN peaKInu;

coON0OaTh  MpaBWia  TOJB30BAHHUS  XUMHUYECKOW TOCYyAOW U
nabopaTopHbIM 000OpYJOBaHMEM, a TaKXke IMpaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKUMSIMU TIO BBITIOJHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OMNBITOB IO IOJIYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKA U YTJIIEKUCIIOTO rasa);

NPOBOJUTh  PEAKIMHU, TOJATBEPKAAIONINE KAYECTBEHHBIM COCTaB
pPa3IMYHBIX BEIECTB: PACIO3HABATh OINBITHBIM MYTEM  XJIOPHJI-,
OpoMun-, wuOaUI-, KapoOboHar-, d¢ocdar-, cwiMkar-, cyibdar-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;



e IPUMEHATH OCHOBHBIC OICPAIMHM MBICIUTCIIBHON JCSATCIBHOCTH —
aHaJIu3 W CHUHTE3, CpaBHeHHe, 00O00IeHrne, CHUCTeMaTU3aIuIo,
BEISIBJIEHUE TIPUYWHHO-CIICJICTBEHHBIX CBSI3CH — JJIST M3YUYCHUSI CBOMCTB
BCIICCTB M XHMHUYCCKHX PEAKIUHA, €CTeCTBEHHO-HAyYHBIC METOIbI
MO3HAHUS — HAOJIOJIcHUEe, U3MEPEHUE, MOJICITUPOBAHNUE, YKCIIEPUMEHT
(peanbHBINA U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

HaumenoBanme pa3iesioB u
TeM IPOrpaMMbl

KogunuecTBo yacoB

Bcero

Kontpoubsn
bIe padoThI

IIpakTH4yec
KHe padoThI

JuieKkTpOoHHBIE (UG poBbIE)
o0pa3oBaTe/bHbIE PeCypChI

Pasznen 1. HepBOHa‘laJILHbIe XUMHUYECCKHUEC ITOHATHUSA

Xumus — BakHasg 00J1acThb

11 €CTECTBO3HAHUS U 5 ) bubnuoteka [JOK
’ HPaKTHYECKOM eI TETbHOCTH https://m.edsoo.ru/7f41837¢c
YyeJoBeKa
12 BemecTBa n xuMuieckue 15 1 bubnuorexa [JOK
’ peaKkunu https://m.edsoo.ru/7f41837¢
Uroro no pazaeny 20
Pa3znes 2. BaxkHeiinue npeacraBuTe/ M HEOPraHMYeCKMX BelleCcTB
21 Boznyx. Kucnopon. Ilonsitue 06 6 bubmuoreka [IOK
’ OKCHJaX https://m.edsoo.ru/7f41837¢
29 Bonopon. Ilonsitue o kucinorax g 1 bu6mmoreka [JOK
' U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [IOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
0]
24 CHOBHBIE KJIACChI 1 1 1 but6mmoreka [IOK

HCOPraHNYCCKUX COCJIMHEHU I

https://m.edsoo.ru/7f41837¢



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

Uroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucrema xummudeckux 31eMeHToB /I. U. MenaesieeBa. Ctpoenue
aToMoB. XuMHYecKas cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE PeaKIHU

[lepuonnueckuii 3aKOH U
31 [lepnonuueckast cucrema 7 bubnuoreka LIOK
' XAMUYECKUX dieMeHToB /1. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
XuMH4ecKas CBA3b. Eu6 LIOK
nOIMoTEeKa
3.2 OxucIuTeLHO- 8 2 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIINHU
but6mmoreka [JOK
Hroro no paspery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmmorexa LIOK
p P https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 68 5 5
I[TPOIT'PAMME



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

9 KVIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3aeioB U TeM nuppoBbIe
Ne i/ P Kontpoabn | IIpakTnueck (1uuhp )
NPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
ble padoThI ue padoTbl
pecypchl
Pa3pnen 1. BemecTBo 1 XMMH4YeCKHe PeaKIUH
11 [loBTOpEeHMe n yriayOneHne 3HaHUN 5 | bubnuorexa LIOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoreka [IOK
’ peakuui https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS JUCCOLUALIMS. g 1 1 bu6mumorexa LIOK
’ XHMMHUUYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Pa3neua 2. Hemera/ibl M MX COeIMHEHHUSA
)1 OO6m1as XxapakTepruCTUKa XUMUUYECKHUX 4 1 bubnmoreka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmas xapakTepuCcTHKa XUMUIECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa [JOK
' PyTHIL. &P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO1m1ast xapaKTepUCTHKa XUMUYECKHX
23 aneMeHToB VA-rpynmsl. A3ot, pochop u 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
UX COEIMHEHUs
24 OO1m1ast xapakTepUCTHKA XUMUYECKHX 3 1 ) bu6nuorexa LIOK
' aneMeHToB IVA-rpynnsl. Yriepon u https://m.edsoo.ru/7f41a636



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

erMHI/II\/JI 1 UX COCIUHCHUA

Hroro no paszneny 25
Pa3nea 3. Mera/iibl M UX COeIHHEHHS
N bu6mmoreka [JOK
3.1 Obmme cROHCTEa METAILIOR 4 https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
2 B 7 1
3 aKHeHIe MeTalIbl ¥ UX COCIUHCHUS 6 hitps://m.cdsoo.rw/ 78412636
Hroro no paszneny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
41 BemecTBa n Matepuansl B )KU3HU 3 bu6mmoreka [IOK
’ geJI0BeKa https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
Pe3epBHOE BpeMs 3 bubmmorexa LOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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




IHOYPOYHOE INIAHUPOBAHUME

8 KIIACC
KoauuecTBo 4acoB DJIEeKTPOHHbBIE
Ne uudpoBbIie
Tema ypoxa Kontpoasn | IIpakruuec op
n/n Bcero o0pa3oBaTebHbIE
ble padoThbI KHe padoThl
pecypcsl
[Ipenme . Po 3
| peaMer XuMuu. Posib XUMHUH B KU3HU | 0 0 POIII
yenoBeka. Tena u BelecTna
b K
2 ITousgaTue o MeTo1ax MO3HAHUSA B XUMHUU 1 0 0 ht?f:?;;fg;grou 002 Te
[TpaxTuueckas padota Ne 1 «IIpaBuiia
3 paboThl B 1a00paTOpUu U MPUEMBI | 0 | bubnuorexa [JOK
oOparieHust ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
YucTeie BemecTBa u cMec. CriocoObl bubnuorexa [JOK
4 . 1 0 0
pasaeneHus cMecei https://m.edsoo.ru/ff0d26¢ca
[IpaxTuyeckas padora Ne 2 «Pa3nenenue
5 cMecel (Ha mpUMepe OYUCTKY TOBAPEHHOM 1 0 1 bubmmorexa [JOK
pHUMep p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nuoreka [JOK
A 1
6 TOMBLH MOTICIY IR 0 0 https://m.edsoo.ru/ff0d2a6c¢
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIbI) | 0 0 bubmuoreka [JOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 cnoxHbIE BeLleCTBa 1 0 0 bubmorexa LIOK

https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e

bu6mmoreka [IOK

9 ATOMHO-MOJIE 0€ y4eHHue
TOMHO-MOTIEKYIVIPHO® YHCHH https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumunyeckasi popmyia. BaneHTHOCTb brbmmorexa [OK
pMyJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHMUYECKHUX 3JIEMEHTOB
1 OtHOcHTENNbHAS aTOMHAs Macca. bubmuoreka [JOK
OTtHocuTenbHAsI MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 107151 XUMHAYECKOTO JIEMEHTa B bubmuoreka [JOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Moabs. MosipHas bu6muoteka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 Pu3nuecKrue 1 XUMUUYECKHUE SIBJICHUS. bubnuoreka [JOK
XuMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycnoBuUs MPOTEKaHUS bubnnorexa [JOK
XUMUYECKHUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCChl BEIIECTB. bubmmnorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BrlunciieHus Koau4uecTBa, MacChl BEIIECTBA bubmmoreka [JOK
10 YPaBHEHUSIM XUMHUUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUYECKUX peakiui
18 (coenMHEHUs, PA3I0KEHUS, 3aMEIICHHUSI bubmmorexa [TOK
A P ’ m ’ https://m.edsoo.ru/ff0d3134
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIii-
19 sHnukiIoneauct. O0o0ImEeHe bubnmotexa LIOK
' . https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3alus 3HaHUM
20 KontponpsHas padota Nel mo Teme bubmmoreka LIOK



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50

«BelecTBa 1 XUMHYECKHUE PEAKLIAI

https://m.edsoo.ru/ff0d4290

Bo3nyx — cmecsk razos. CocTas Bo3ayxa.

21 Kucmopon — 31IeMEHT U IIPOCTOE BEMIECTBO bubnmorexa [IOK
poa p m ) https://m.edsoo.ru/ff0d448¢
O30H
dusnueckue U XUMHUYECKHE CBOIICTBA
22 KHCIIOpoJa (peaKIuu OKUCIICHUS, TOPCHHE ) bubnmorexa [IOK
poJa (peakt » TOP ) https://m.edsoo.ru/ff0d4614
IMousaTtue 00 okcumax
CriocoObI OTy4YeHHUsT KHCJIOPO/ia B
23 J1a00paTOPUU U IIPOMBIIILIEHHOCTH bubnnorexa LIOK
paTop p ’ https://m.edsoo.ru/ff0d497a
[IpumeneHue kuciopoia
TennoBoii 3 PeKT XMMUIECKOIN peaKIuy,
24 IOHATHE O TEPMOXUMUYECKOM YPaBHECHUU bubmorexa LOK
p yp ’ https://m.edsoo.ru/fl0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIUIX
Tonnuso (HedTh, yroiab U METaH).
25 3arpsasHeHue BO34yXa, CIIOCOORI €ro bubmorexa LHOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHHS
[IpaxTuyeckas padora Ne 3 o Teme
26 «IlomyueHnue u coOupaHue KHUCIOPOIa buGnuorexa LIOK
y . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOMCTBY»
7 Boxopon — 351eMeHT U IIPOCTOE BELECTBO. bubnuoreka [IOK
Haxoxnenue B mpupose https://m.edsoo.ru/ff0d4dd0
)3 duzndeckue U XUMUYECKHE CBOMCTBA bubnuotexa [JOK
Bozopoaa. [IpuMenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlousiTHE O KMCIOTaX U COJIAX bubnnotexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0Bl TONTyYeH st BOAOPOIA B bubnoreka ITOK



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290

naboparopuu

https://m.edsoo.ru/ff0d4dd0

[IpakTuyeckas padora Ne 4 mo teme

31 «ITomyuenue u coonpanue Bogopoaa bubmorexa LIOK
Y " P AOPORE, https://m.edsoo.ru/ff0d4{42
W3YUYEHUE €TI0 CBOMUCTB»
bu6nuoreka [JOK
32 MoasapHslil 006EM ra3oB. 3aK0H ABOrajapo
p b https://m.edsoo.ru/ff0d542¢
Brruncnenus 00bEMa, KoJIMuecTBa
33 BEIIECTBA ra3a o €ro U3BECTHOM bubnmorexa [IOK
B . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WK 00BEMY
Brruncnenus 00bEMOB Ta30B 10 YpaBHEHUIO
34 €aKI[M1 Ha OCHOBE 3aKOHA 00BLEMHBIX bubnmorexa [IOK
peakdl i https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusnueckue U XUMUYECKHUE CBOMCTBA BOJIbI bubnmorexa [IOK
A https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBaHui. [Tonstue 00 bubnuotexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputens. HachlieHnsbie u
37 HEHACBIIIeHHBIE pacTBOPEI. MaccoBast 1o bubmorexa [{OK
. p pBI- A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[TpakTrueckast pabota Ne 5 o reme
18 «lIpuroToBienue pacTBOPOB C bubnuorexa [JOK
onpeaeseHHON MacCOBOM J10J1eH https://m.edsoo.ru/ff0d5eba
PAacCTBOPEHHOTO BEMIECTBA»
39 Kontponbhas pabota Ne2 o reme bubmmoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KacCupUKaLus, bu6nuoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonmy4yenue 1 XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHMsI: COCTaB, KiIaccuuKarms, but6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TomyyeHnue u XUMHUYECKHE CBOICTBA bubnuorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenune u XuMHUYECKUE CBOMCTBA KUCIOT bubmorexa HOK
Y https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnuorexa [JOK
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpaxTuyeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTANILHBIX 33/1a4 110 TeME bubmmnorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COECTMHEHUI
43 ['eneTnueckas CBA3b MEXAY KJIaCCaMU bubnnorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6nmoreka [JOK
49 O06o01IeHre U crucTeMaTru3alus 3SHAaHUH
B H https://m.edsoo.ru/00ad9cb2
KontponsHas padora Ne3 mo reme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmmorexa [JOK
o P https://m.edsoo.ru/00ad9¢la
COCTMHEHUI
51 [TepBbie MOMBITKH KIacCUPUKAITIT bubmuorexa [JOK
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XHMHYCCKHX 3JIeMEHTOB. [loHsaTHE O
Ipynmnax CXOJHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa

Ilepnonnueckuii 3akoH u Ilepuonnueckas

52 crucTemMa XMMU4YecKux 3yemenToB /1. U bubmmorexa [JOK
T https://m.edsoo.ru/00ada52¢
Menpneneena
53 Ilepuonapl, rpyHIIbLL, ITOATPYIIIBI Bubmorexa IOK
PHOMEL, TPY » OATPY https://m.edsoo.ru/00adas52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIED. bubnnorexa [JOK
H3otomnsl https://m.edsoo.ru/00ada342
CTpoeHue 3NIeKTPOHHBIX 000I0YeK aTOMOB
55 sneMmeHTOB lleproanueckoit cucremsl . U bubmorexa HOK
pHOa T https://m.edsoo.ru/00ada6be
MenneneeBa
XapakTepucThKa XMMHUYECKOT0 3JIEMEHTA 10
56 €ro IoJIockeHuIo B Ileproanueckoil cucteme bubmmorexa [{OK
proa https://m.edsoo.ru/00ada824
J1. 1. Menneneera
3nauenue [leproanyueckoro 3akoHa s
57 pa3BUTHsA HayKu U npaktuku. /. 1. bubmuorexa [JOK
MenneneeB — y4€HbIN, IEAror u https://m.edsoo.ru/00ada96e
rpakJaHuH
PesepBuEbIil ypok. O000IIIEHE U
58 CHCTEMaTHS:pI/IS{ sHaHuii / Beepoccuiickas bubmorexa LHOK
8 P https://m.edsoo.ru/00adb33c
poBepoyHas paborta
bu6mmoreka [IOK
59 Honna ecKasl CBA3
HIFAT XHMHIHCECKAT CBASD https://m.edsoo.ru/00adac34
60 DIIEeKTPOOTPUIIATEITLHOCTh ATOMOB bubnuorexa [JOK

XHUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8
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61 KoBasieHTHas HETOsIpHAsT XUMHUYECKast | bubmmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
6 C | bubmuoreka [JOK
TCHCHb ORACICHHA https://m.edsoo.ru/00adae28
63 OKHUCITUTENTbHO-BOCCTAHOBUTEIIHHBIC ) bubmuoreka [JOK
peakuuun https://m.edsoo.ru/00adb076
64 0 1 bubmuoreka [JOK
KHCTIHTCITH I BOCCTAHOBHTEH https://m.edsoo.ru/00adb076
K abota Ne4 o teme
65 gHTpOHBHaﬂ P ; HOTEM / 1 bubmuoreka [JOK
« TpoeHHi: aToMa. XUMHUYECKas CBSI3b) hitps://m.cdsoo.rw/00adb4s6
Bcepoccuiickas mpoBepouHas padbota
66 K 1 bubmuoreka [JOK
OBAJICHTHAS MOJISIPHAsE XUMUYECKas CBSI3b hitps://m.cdsoo.rw/00adaabs
P i ypok. O0o0meHme
67 CICPBIRIL YP flI e 1 bubmuoreka [JOK
CHUCTeMaTH3aIvs 3HaHUH 110 TeMe hitps://m.cdsoo.rw/00adoch?
«Ctpoenne atoMa. XUMHUYECKAas CBS3bY
68 PesepBHelit ypok. O6o0eHuEe U | bubnmnoreka [JOK
cUcTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

KosanuyectBo yacos 1 DJIEeKTPOHHbIE
ara
Ne Kontpon | Ilpakrnu uugposbIe
Tema ypoka usyue
n/n Bcero bHBIC ecKue 06pa30BaTe.]'ll)Hl>le
HUS
padoThI padoThI pecypchbl
[Iepnonnueckuit 3akoH. [lepnonnueckas
1 crucTemMa XuMu4yeckux 3nemenToB /1. U 1 bubmmorexa LIOK
o https://m.edso0.ru/00adb59e
Meneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK
p P https://m.edsoo.ru/00adb6b6
MEepPHOJIOB
3 Knaccudukanus u HOMEHKIATypa 1 bu6muoteka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buabsl XUMHUECKOH CBSI3U U THIIBI | bubmmoreka [IOK
KPUCTAINTMYECKUX PENIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme
5 «IToBTOpenue u yriayOnaeHue 3HaHUIA 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
6 Knaccudukanmst XuMUuecKuX peakiuii 1 bubmmoreka [JOK
10 PA3JIUYHBIM [IpU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTU XUMHUYECKON
7 eakquu. IIoHsITHE 0 TOMOI€HHBIX U 1 bubnnorexa LIOK
p ’ https://m.edsoo.ru/00adbe9a
TFEeTEPOreHHBIX PEaKIUsIX
8 [ToHaTHE O XUMUYECKOM PaBHOBECHH. 1 bubmuoteka [JOK
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@DakTOpPHI, BIUAIOIINE HA CKOPOCTh
XUMHYIECKOHN PE€aKuu U MOJIOKCHUC
XUMHYCCKOI'0 paBHOBECUA

https://m.edsoo.ru/00adc28¢c

OKHCIIUTEITBbHO-BOCCTAHOBUTEIBHEIE

bubmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 3AEKTPOIUTUYECKON
10 nccoruanuu. CUIbHbIE U cl1a0ble bubnmorexa [IOK
Al FRAATLHH. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 Honuble ypaBHEHUS pEAKIIUN Bubmrorexa OK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOWCTBA KUCIOT U
12 OCHOBAHHUI B CBETE MPEICTABICHUN 00 bubnmorexa [IOK
. pel https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON JUCCOLIAIITT
XUMHUYECKHE CBOWCTBA COJIEH B CBETE
13 [IPEICTABIIEHUN 00 DJIEKTPOIMTUYECKON bubnnorexa LIOK
peld p https://m.edsoo.ru/00add8b2
UCCOIMALINU
14 TTousTue o ruaponuse cojel bubnnotexa LIOK
P https://m.edsoo.ru/00add9d4
bu6nmoreka [JOK
15 006006 7|
ODIICHHE 1 CHCTCMATH3ALHA SHAHUU https://m.edsoo.ru/00addd12
16 [IpakTuyeckas padora Ne 1. «Pemenue bubmunoreka [IOK
SKCIIEPUMEHTANIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KoHnTtponbHas padora Ne2 mo teme
17 «DNEKTPOIUTHYECKAS] TUCCOIUAIIUI bubnnorexa LIOK
p A HHATHA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»
18 OO0r1ast XapaKTepUCTHKA TaIOTEHOB. bubnunorexa [IIOK
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XUMHUYECKUE CBOMCTBA HA PUMEPE

https://m.edsoo.ru/00addfe2

xJjopa
Xnoposogopoj. ConsHast KHCIIOTa
19 XHMEHGCKI/I: CBOMCTBA, I10JI ‘-IGHI/IG: bubmorexa [IOK
’ y ’ https://m.edsoo.ru/00ade104
pUMEHEHUE
[IpakTuyeckas padora Ne 2 o teme
20 «ITonydyeHue COISTHOM KUCIIOTHI bubmorera [JOK
Y . . ’ https://m.edsoo.ru/00ade348
U3Yy4YEHUE €€ CBOICTBY
Brruucnenus mo ypaBHEHHUSIM
21 XUMHUYECKUX PEAKIIUN, €CIIU ONUH U3 bubnnorexa LIOK
p ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
2 OO01mas xapakTepuCcTHKa 3JIEMEHTOB bubmuorexa [JOK
VIA-rpynimsl https://m.edsoo.ru/00ade64a
Annorpomnssie MOIU(PUKAIIUN CEPHI.
23 HaxomI;eHHe cephl I/Iq)eé COCJII/IHCII)-II/Iﬁ B bubmorexa HOK
p l https://m.edsoo.ru/00ade64a
npupoze. XUMUIECKHE CBOMCTBA CEPHI
24 CepoBogopoji, CTpoeHHe, (HU3HIECKUEC U bubnmnorexa [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHasi KMCIIOTA,
25 du3nueckue 1 XMMUYECKHE CBOWCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMHUUYECKUE PEAKIINH, JIEIKALUE B
OCHOBE IIPOMBIIIIEHHOTO criocoba
N bu6nmoreka [JOK
26 [IOJIyYEHUS CEPHOU KUCIIOTBI.

XHUMHYECKOe 3arpsA3HCHUC oxpy;xa}omeﬁ
Cpeabl COCAMHCHUAMU CCPLBI

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addfe2

Bruucienne MaccoBOii 10U BBIX0/1a

bu6nuoreka [JOK

27
MPOIYKTAa PEAKIINU https://m.edsoo.ru/00adec8a
OO0m1ast xapakTepUCTHKA 3IeMEHTOB VA-

)3 rpymbl. A30T, paclipoCTpaHEHUE B bubnmnorexa [JOK
npupojie, PU3NICCKUE U XUMHUICCKHE https://m.edsoo.ru/00adeeab
CBOMCTBA
AMMUak, ero puznyecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYYEHUE U bubmmorexa [JOK

> 10Ty https://m.eds00.ru/00adf004
pUMEHEHHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «ITonyyeHre aMMuaka, U3y4eHue ero bubmmorexa TIOK
. y » M3y https://m.edso00.ru/00adf180
CBOMCTB»

31 A30THas KuCIoTa, €€ husnueckue u bubnuorexa [JOK
XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATBHBIX

32 oOpenunii. XuMHUYECKOe 3arpsi3HCHHE bubmorexa HOK
yAobp T p https://m.edsoo.ru/00adf518
OKpY Karollel cpesibl COeAMHEHUAMHU
azoTa
Docdop. Oxcun dhochopa (V) u

33 @ocgo pHaSI KI/ICJ‘I((i))Ta (1)(1)1/11)31/1(11e)01<ne u bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOUCTBA, MOJTyYEHNE
Hcnonp3oBanue GocaToB B KauecTBE
34 MUHEpaIbHBIX yI00peHHil. 3arpsa3HeHue bubmorexa [IOK
p . yAoop - arp https://m.edsoo.ru/00adfc20
IPUPOJTHON cpeibl pocharamu
35 VYraepon, pacipocTpaHEeHHE B IPUPOJIE, bubnnoreka [JOK
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¢u3nyeckue 1 XMuMUYECKHE CBONCTBA

https://m.edsoo.ru/00adfd9c

Oxcuipl yraepona, ux pusnyeckue u
XMMHUYECKHE CBOICTBA. DKOJIOTNYECKUE

bubmuoreka [JOK

36
pOOJIEMbI, CBSI3aHHBIE C OKCHUIOM https://m.edsoo.ru/00adfebe
yriepoaa (IV)
37 VYronbHast KUCIIOTA U €€ CONu bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[IpakTuyeckas padora Ne 4 o Teme
"ITosrydyeHune yrieKucioro rasa. bub6nuoreka [IOK
38
KauecTBenHnas peakuus Ha kapOoOHaT- https://m.edsoo.ru/00aec027e
noH"
[TepBoHauanbHBIE MOHATHUS 00
39 OpPraHWYECKUX BEUIECTBAX KaK O bubmmorexa [JOK
p https://m.edsoo.ru/00ae054¢e
COCIMHEHUSIX YIJIepoaa
40 Kpemnuii u ero coenunenus bubmmorexa [JOK
P s https://m.edsoo.ru/00ac080a
[IpakTuyeckas padora Ne 5. Pemenue
41 JKCIIEPUMEHTAJIBHBIX 33724 10 TEME bubnnorexa [JOK
«BaxHenmme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHHUSI»
KontponbHas padora Ne3 no reme
42 «BaxHenmme HeMeTaibl U UX bubmmorexa [TOK
https://m.edsoo.ru/00aec0el8
COETMHEHHUS»
OO61mas xapakTepuCcTHKa XUMUYECKUX
. P P but6mmoreka [JOK
43 DIIEMEHTOB — METAJIIOB.

Merannuyeckas CBI3b U METAIINYECKas

https://m.edsoo.ru/00ae103e
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KpucTaumueckas pemeérka. Gusndeckue
CBOMCTBA METAJLJIOB

XUMHYECKHE CBOMCTBA METAJIOB.

bu6nuoreka [JOK

44 DIIEKTPO C€CKHUM anpsHKCHUH
JICKTPOXHMMHIHCCKIH AL HAPILKCHIHI https://m.edsoo.ru/00ael156
METAJJIOB
O06111e cnocoObl MOMYyYEHHUsI METAJLIOB.
45 CnnaBel. Beruncinenus no ypaBHEHUAM bubnunoreka [IOK
XUMHUYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael156
PEareHToB COJAEPKUT MIPUMECH
46 IloHsaTue o KOppo3uu METAIJIOB bubnnorexa [IOK
pp https://m.edsoo.ru/00ae1278
bu6nunorexka [JOK
47 eJIo € MeTaJl
[Henotnere MeTais! https://m.edsoo.ru/00ae14b2
48 OKcHuabl ¥ THAPOKCHUIBI HATPUS U KA bubmorexa LHOK
A AP A p https://m.edsoo.ru/00ae14b2
49 [llemouHo3eMeTbHBIC METAIIITBI — bubmuoreka [JOK
KaJIbIIMHA 1 Mardui https://m.edsoo.ru/00ael5e8
50 Baxneiiime coequHEHNS KaJIbIUI buGnnorexa [IOK
8 1 https://m.edsoo.ru/00ael5e8
51 O00011eHNe U cUCTEMAaTH3allU 3HAHU
57 JKécTKoCTh BOJIBI M CIIOCOOBI €€ bubmmoreka [JOK
YCTpaHCHHMS https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 mo Teme
53 "XEcTKkoCTh BOOBI M METOMEI €8 bubmorexa I{OK
" A o https://m.edsoo.ru/00aclae8
YCTpaHEHUS
54 ATFOMUHMI bu6mmoreka [IOK



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

https://m.edsoo.ru/00aelc64

55 AmdoTepHbIe CBOICTBA OKCHA U bu6mmoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bubnmoreka [JOK
56 XKeneso 1
https://m.edsoo.ru/00ac1d86
57 OKcuibl, TUIPOKCHUIBI U COJIM JKeje3a bubnmnorexa [JOK
(II) n sxenesa (III) https://m.edsoo.ru/00ae35¢6
58 O06o001IeHre U crucTeMaTu3alus 3HaHU!
[TpakTuueckas padora Ne 7. Pemnenne
59 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubmuorexa [JOK
«Baxxnenmme MeTaibl U uX https://m.edsoo.ru/00ae3de8
COETMHEHHUS
Brrancnenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKIHii, €CJIU OJIUH U3
60 €areHTOB J1aH B U30BITKE UM COACPKHUT bubmmorexa TIOK
p _ p https://m.edsoo.ru/00ae1750
npuMecy. BerunciaeHust MaccoBoM 10U
BBIX0/1a MIPOJYKTA PEaKIIUU
61 O060011eHre U crucTeMaTu3alys 3HaHUH
KonTponbnas padora Ne4 no teme
62 «Baxueitye MeTaIbl ¥ UX
COCTMHCHHUSI
BemectBa u maTepuansl B bubnmnoreka [JOK
63 .
MOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XUMHUYECKOE 3arpsA3HEHNE OKPYKAOLIEH bu6muoteka [IOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponb xumun B perieHny 3K0JI0rHYECKUX bubanorexa [JOK
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pooIieM

https://m.edsoo.ru/00ae4270

66 PesepBHelil ypok. O6o01IeHHE 1 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0001IeHNE U | bubmunoreka LIOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00adb33c¢
68 PesepBHblit ypok. O600611€HNE U | bubnuorexa [JOK
cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBULIEE KOJIMYECTBO YACOB I10 63
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270

ITPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA30OBATEJIbHOI NPOT'PAMMBbBI

8 KVIACC

Kon
NMPoOBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble npegMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

1

[To Teme: «IlepBoHavYaIbHBIE XUMUYECKUE TOHATHS»

11

pacKpbpIBaTh CMBICI OCHOBHBIX XHMHYECKUX TOHSATHH: aToM,
MOJIEKYJIA, XUMHYECKUM DJIEMEHT, NPOCTOE BEUIECTBO, CIOXKHOE
BEII[ECTBO, CMeECh (OAHOPOAHAS W HEOJHOPOAHAsS), BAJICHTHOCTH,
OTHOCHUTENIbHA aTOMHAasi W MOJIEKyJisipHas Macca, KOJMYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JO0JiSI XUMHUYECKOTO
JJIEMEHTa B COCIWHEHHH, MOJIAPHBIA O00BEM, XMMHUYECKas pEaKIus,
KIaccu(pukanus — peaknHii:  peakuu  COCNMHCHWs,  PEaKIuu
pa3NOXKEHMs, pEaKIMU 3aMEIICHUs, peaknuuu OOMEHa, OHK30- U
IHJOTEPMUYECKUE PEaKIUU, TeraoBod 3(hQeKT peakiuu, pacTBop,

MaccoBasi J0Jis BellecTBa (MIPOLIEHTHAs! KOHIIEHTPAIMs) B paCTBOPE

1.2

WIUIIOCTPpUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHSATUN U

MNPUMCHATD 3TH IMOHATHA IIPHU OIMMCAHUN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BATb XUMHUUYCCKYIO CHUMBOJIMKY JId COCTaBJICHUA (I)OpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XHUMHYCCKHUX peaKLlI/Iﬁ

1.4

PaCKpbIBATh CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YUYCHHUA, 3aKOHaA

ABorazipo

1.5

OIIpCACIIATD BaJICHTHOCTb aTOMOB 3JICEMCHTOB B 6I/IHapHBIX

COCOAMHCHUAX

1.6

KJIacCCUUIMPOBATh XUMHUYECKUE peaKIuu (M0 YHCIy U COCTaBYy

YYaCTBYIOIIMX B PEAKIIMH BEIECTB, MO TEIIOBOMY 3P PeKTy)

1.7

BBIYUCIATE OTHOCUTCIIBHYHO MOJICKYJEIDHYIO W MOJEIPHYHO MAacCChI

BEIIIECTB
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1.8

BBIYUCIATE MACCOBYIO JOJIKO XHUMHUYCCKOI'O 3JICMCHTA I10 Q)OpMYJ'Ie

COCIUHCHUS,

1.9

BBIYUCIIATE MaCCOBYIO I0JIIO BCUICCTBA B PaCTBOPE

1.10

MPUMEHSITh €CTECTBEHHOHAYYHbIE METOABI TTO3HAHUS — HAOIIIOJICHHE,
W3MEpEeHHEe,  MOJEIUPOBAHUE,  OKCIEPUMEHT  (pealnbHbIi U

MBICJICHHBIN )

ITo Teme: «BaxxHemume NpEACTABUTCIIN HCOPIraHNYICCKHUX BCUICCTB»

2.1

PaCKpbIBaTb CMBICJI OCHOBHBIX XHUMHWYCCKUX MMOHSITHH: OKCHun,

KucCjioTa, OCHOBaHHC, COJIb

2.2

onpeACIATh MPUHAAJICKHOCTL BCIIECTB K OHpeHGHéHHOMy KJ1accy

COeAMHEHUH 1o popMyam

2.3

KJ'IaCCI/I(i)I/ILII/II)OBaTB HCOPraHM4YCCKUC BCUICCTBA

2.4

XapakTepu3oBaTh (OMHCHIBATh) OOIIME XUMHYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXkAasi OMUCAHUE MPHUMEpPaMU

MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIMI

2.5

IIPpOrHo3upoBaTh CBOICTBaA BEIICCTB B 3aBUCHUMOCTH OT HX
Ka4CCTBCHHOI'0O COCTaBa, BO3MOXHOCTH MPOTCKAHHA XHUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIeOBAaTh IpaBUJaM IOJb30BAaHUS XUMHMUYECKOM MOCYyIoM U
nmabopaTopHbIM 000pYJOBaHMEM, a TaKXKe IMpaBHJIaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBMM C MHCTPYKIMSIMH IO BBIIOJHEHHUIO
1a00paTOPHBIX XMMUYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHUIO
ra3o0o0pa3HbIX BEIIECTB (BOZOPOJA M KHUCIOpPOJa), MPUTOTOBJICHUIO
pacTBOPOB € OINPENENEHHOW MAacCOBOW JIOJE€d PACTBOPEHHOTO
BELIECTBA, JIAHUPOBATh U IPOBOANUTH XUMUYECKHE IKCIIEPUMEHTHI 110
pacrio3HaBaHUIO PpACTBOPOB IEJIOYEH M KHUCJIOT C IOMOILIBIO

MHAMKATOPOB (JTakmyc, ¢heHondTanent, METUIIOPAHXK U APYTUe)

2.7

IIPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIIUU

ITo Teme: «llepmomnueckuii 3akoH u Ilepmogudeckas cucrema
xumuyeckux snementoB JI. WM. MenneneeBa. CTpoeHHE aTOMOB.

Xummaeckast CBsI3b. OKHCINTEIHEHO-BOCCTAHOBUTEIILHEIC PEaKIum»

3.1

PaCKpbIBAaTh CMBICJI OCHOBHBIX XHMHYCCKHUX MMOHSITHH: AApO aTtoMma,
AJIEKTPOHHBIM ClIOM aToma, aToMHas oOpOuTalb, pajuyc aToma,

XUMHUUYCCKasA CBA3b, ITOJIAPpHAA W HCIOJSIPHAsA KOBAJICHTHAsA CBA3b,
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QJICKTPOOTPHULATCIIbBHOCTG, HOHHAdA CBA3b, HWOH, KA4TUOH, 4aHHWOH,

CTCIICHb OKHCIICHUA

3.2

KJIaccu (i)I/IIII/IPOB aThb XUMHUYCCKHUE DJIEMCHTHI

3.3

ONHCHIBATh M XapakTepu3oBaTh TaOimuHyio ¢opmy Ilepumomnueckoit
CHUCTEMbl XHMHUYECKMX OJJIEMEHTOB: pa3inyaTh IOHATHS «TJaBHAs
noarpynna (Arpymma)» u  «mobouyHas mnoarpynmna (brpymma)y,

«MaJble» U «OONbIIneY I CpuoOabl

3.4

packpeiBaTh cMbicn Ilepmogmueckoro 3akoHa J[.M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TIEPUOIMUECKON 3aBUCUMOCTH CBOWMCTB
XUMUYECKUX 3JIEMEHTOB OT HX mojokeHuss B [lepuonnueckoit

CUCTEMC

3.5

COOTHOCUTh  OOO3Ha4yeHus, KOTOpble HUMeEKTCS B  Talnuue
«Ilepmognueckass ~ cucrtema  XUMHYecKHX  anemeHToB  JI.U.
MeneneeBa» C YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XHUMHYECKUX JJIEMEHTOB (COCTaB M 3apsa sjapa, oOmiee 4YHCiIo

AJIEKTPOHOB U PACIPEEICHUE UX 10 3JIEKTPOHHBIM CIIOSIM)

3.6

OonpeaAcCIATh CTCIICHb OKHCJICHUSA 9JICMCHTOB B 6I/IHaprIX

COCOAMHCHUAX

3.7

OTIpEACNSITh BHUJ XUMHUYECKOH CBsI3M (KOBAJICHTHAass W WOHHAs) B

HCOPraHN4CCKUX COCANMHCHUAX

9 KIIACC

Kon
NPoBepsieMoro
pe3yabrara

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHSI 0CHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1

ITo Teme: «BeliecTBO U XUMHYECKast peakuus»

11

pPacKphIBaTh CMBICII OCHOBHBIX XHMHYCCKUX TOHSATHH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOIHUTHI, DICKTPOJIUTHYECKAsT JIHCCOLUAIUS,
peaKlid HOHHOrO OOMEHa, KaTallM3aTop, XHMHUYECKOe paBHOBECHE,
o0paTuMbIe u HeoOpaTHMbIe peakiuu,
OKHCITUTEIIbHOBOCCTAHOBUTEIILHBIC peaKIum, OKHCITUTETb,
BOCCTAaHOBUTENb, OKHCICHHE W BOCCTAaHOBJICHHE, aJUIOTPOIHS,

aM(l)OTepHOCTB, XUMHYCCKast CBs3b (KOBaHeHTHafl, HMOHHAas“d,
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MeTaJ’IJ’II/I‘ICCKaH), KpUCTAJUINYCCKAaA peméTKa, CIllIaBbl, CKOPOCTb

XUMUYECKON peaKkuu

1.2

HIIIOCTPUPOBATE B3aWMMOCBA3b OCHOBHBIX XHMMHUUYCCKHUX MOHATHHA H

NPUMCHATDH 3TH IMOHATHA IIPHU OIIMCAHKUH BEIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJISITh YPaBHEHUS SJIEKTPOJIUTUYECKOM TUCCOLUALMU KHUCIIOT,
1eJIo4ed M COJIEH, NOJIHBIE M COKpall€HHbIE YpPaBHEHUS pEaKIUi

WOHHOI0 OOMeEHa

1.4

pacKkpbIBaATh CYIMHOCTb OKHUCIIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

moCpPCaACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajaHca dDTHX peaKHI/Iﬁ

1.5

MPOBOAUTH PACUETHI MO YPABHEHUIO XMMHUYECKOH peaKkinu

Ilo Ttemam: «Hemeramibpl U uX coenuHeHUA» U «MeTauibl U UX

COCOAUMHCHU A

2.1

XapaKTepru30BaTh (OMHUCHIBATH) OOMIHME U CHENU(DUISCKIE XUMHIECKIE
CBOMCTBA MPOCTBIX M CIJIOKHBIX BEIIECTB, MOATBEPKIAs OMHCAHUE
MpUMEpaMH MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX

XUMUYECKUX PEaAKIAMN

2.2

COCTaBJIATh YpPaBHCHUA peaKuHﬁ, MOATBECPXKAAOIUX CYIICCTBOBAHUC

TEHETUUECKOM CBS3H MCXKAY BCHICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3UPOBATH CBOIICTBA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMU,
BO3MOKHOCTH IPOTCKAHUA XUMHUUYCCKUX npeBpameHI/Iﬁ B PA3JIMIHBIX

YCIOBUAX

2.4

ClleIOBaTh MpaBUJIaM  TOJb30BAaHHUS XHMHUYECKOM MOCynod U
1abopaTopHbIM 000pYyJOBaHHEM, a TaK)Ke IMpaBHiIaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBMM C MHCTPYKLUMSMHU IO BBIIOJHEHHUIO
71a00PaTOPHBIX XUMHUYECKUX OIBITOB IO IMOJYYEHUIO U COOMpPAHUIO

ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOTO Ta3a)

2.5

MPOBOJIUTh  PEAKIUHU, ITOATBEPKIAIONINEC KAYECTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPHU -,
Opomua, wommna, kKapOoHar, d¢ocdar, CcHIMKaT, cyibdar,
THJIPOKCHIMOHBI, KATHOHBI aMMOHWMSI, MOHBI H3YYCHHBIX METaJIOB,

MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHMYECKUX BELIECTB

[To Teme: «Xumus u oKpyxaromas cpeaa»

3.1

pacKpblBaTh  CMBICI OCHOBHBIX XUMHYeckux moHstui: [IJK

BCIHICCTBA,; KOPPO3UA MCTAJIJIOB
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3.2

MPUMEHSATH OCHOBHBIC OINEPALMHA MBICIUTEIbHON ACSITeIbHOCTH —
aHaJdW3 ¥ CHHTE3, CpaBHEHHE, O0000IIeHHe, CHCTEeMAaTH3aIHIO,
BBISIBJICHHE IPUYMHHO-CJICACTBEHHBIX CBSI3ed — JUIS  HU3YYCHHS
CBOMCTB BEIIECTB W XUMHUYECKUX PEAKIUH; €CTeCTBEHHOHAYYHBIC
METOJBl TIO3HAHUS — HAOJIOJICHHEe, HW3MEpPEHHE, MOJICIHpPOBAHUE,

HKCIEPUMEHT (peabHbIM 1 MBICIIEHHBIH )

IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA

1

HepBOHa‘IaJ'II)HI)IG XUMHUYCCKUEC ITOHATUA

11

[Ipeamer xumuu. Posib XUMUU B JKM3HU YENOBEKa. XUMHSI B CUCTEME HayK.
Tena n BemectBa. PU3HUYECKUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOSIHUE

BCOICCTB

1.2

Ilonsarue o METOJaxX IIO3HAHUsA B XUMHWU. YucTteie BE€IIECTBA U CMECH. Crioco0bI

paszesieHus cMecen

1.3

ATOMBI H MOJICKYJIBI. Xumudueckue dieMeHThl. CHMBOJBI  XHUMHAYECKHX

OJICMCHTOB. HpOCTI)Ie " CJIOXXHBIC BCIICCTBA. ATOMHO-MOJ’IeKyJ'IHpHOG YUCHHUC

14

Xumnueckast popmyia. BaaeHTHOCTb aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocraBa  BemlecTB.  OTHOcUTenbHass ~ aTOMHas — Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHas Macca. MaccoBast 10JIsl XUMHUYECKOTO 3JIEMEHTA

B COCINHCHHNU

1.5

KommuectBo BemiectBa. Mouib. Monsipaas macca. B3anMocBsi3b KOJMYECTBA,
Macchl M YHCIa CTPYKTYPHBIX €OUHUI] BemlecTBa. Pacuérel mo dopmynam

XUMHUYECKUX COEIUHEHUN

1.6

Ou3NYEeCKUe U XUMUYECKUE SIBJICHUS. XUMHUUYECKasl peakuus U e€ MPU3HAKH.
3aK0H COXpaHEHHs MacChl BeHIecTB. XuMHuueckue ypaBHeHus. Kiaccupukanus

XUMHYECKUX PEaKIUi (COSNNHEHUS, PA3JIOKEHHUs, 3aMEIeHHsI, 0OMEHA)

1.7

XHUMHUYECKHM IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOH MOCYA01, C MpaBUIaMu

pabotel B Jyabopatopuu M TpuéMaMu oOpamieHus C  Ja0opaTOPHBIM
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o0opynoBaHMEeM, HW3Y4YeHHE U ONHUcaHue (U3NYECKUX CBOWCTB O0pa3IoB
HEOPraHWYECKUX BEIIEeCTB, HaOmoaeHue ¢Gu3ndeckux (IJIaBIeHHE BOCKa,
TasHUE JIbJ]a, PACTUpPAHUE caxapa B CTYIKE, KHUIIEHUE U KOHJIEHCALUs BOJIbl) U
XUMUYECKUX  (TOpeHue  CBeUM, NPOKAJIMBAHWE MEIHOW  ITPOBOJIOKH,
B3aWMOJICHCTBHE Mejla C KHCIOTOW) SBJICHWUM, HAOIIOJCHWE W OINHCaHUE
MPU3HAKOB TPOTEKAHUS XMMHUUYECKHUX peakiuid (pas3ioKeHwe caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, paslioKeHUe
ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMOJICHCTBUE kKeJie3a C paCTBOPOM
comu menu(ll), uzydyenne crnocoOoB paszaeneHus cMmecel (C MOMOIIbIO MarHuTa,
¢buibTpoBaHMe, BBIAPUBAHUE, AUCTUIUIALMA, XpoMartorpadus), MpoBeleHUE
OYHMCTKH ITOBAPEHHOMN COJIHM, HAOIIO/IEHNE U ONMCaHUE Pe3yIbTaTOB MPOBEICHUS
OIbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUsT MacChl, CO3JAaHUE MOjeNen

MOJIeKY1 (IIapOCTEP/KHEBBIX)

Baxneiimue NpeaACTaBUTCIIN HCOPraHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kuciopon — 3jieMeHT UM HpocToe
BemecTBo. HaxoxkaeHue kuciopoma B mpupojae, (Gu3nueckue U XUMUYECKue
cBoiictBa (peakuuu ropenusi). Okcuasl. IIpumenenue kucnopona. CrocoOb
MONyYeHHs] KHCIOpoAa B JIa0OopaTOPHM W TMPOMBIILIEHHOCTH. KpyroBopot

Kkuciopoaa B npupoje. O30H — alIoTponHas MoAu GUKALMs KUCI0POAa

2.2

TemmoBoii 3pPeKT XUMHUECKON peakIni, TEePMOXUMUIECKIE YpaBHEHUS, DK30-
Y SHJO0TEpPMUYECKUE peaklnu. TOMIMBO: yrojab U MeTaH. 3arpsa3HeHue BO3ayXa,

yCUJICHHE TApHUKOBOTO 3¢ (dekTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bonopon — snemeHT u mpoctoe BeuiecTBo. HaxoxeHue Bojoposa B MPHPOJE,
¢usnyeckue M XUMHYECKHE CBOWCTBA, INPHUMEHEHHE, CHOCOObI TMOTyYEHHS.

Kucaote! u comu

2.4

MonsipHblil 06bE€M ra3oB. Pacuérsl o XUuMHYECKUM YpaBHEHUSIM

2.5

dusnueckue cBoiicTBa Boabl. Boga kak  pactBoputenb. PacTBOpBI
Haceimennsle 1 HeHaChIIEHHBIE PacTBOPBL. PacTBOPUMOCT BEIIECTB B BOJE.
MaccoBass 1ons BemiectBa B pacTBope. XHMMHMYECKHME CBOMCTBA BOJBI.
OcHoBanusi. Ponb pacTBOpoB B mpupone U B KM3HU uesnoBeka. Kpyrosopor
BOABl B Ipupoje. 3arps3HeHue NpupoAHbIX BoA. OxpaHa U OUYMCTKA

MPUPOJTHBIX BOJT

2.6

Knaccudukanus HeopraHuueckux coemauHeHui. Oxcuapl. Kiaccudukamms
OKCHJIOB:  cojieoOpasyrome (OCHOBHBIC, KHUCIOTHBIC, aM(OTepHbIe) U

HeconeoOpasyromue. HoMmeHknatypa okcuaoB. Dusmueckne W XUMHYECKHE
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CBOICTBa OKCHUOB. HonyquHe OKCHI0B

2.7

OcHoBanus. Kiaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa ocHoBaHuil. DU3nuecKkne U1 XMMUYECKUE CBOICTBA

ocHoBaHuil. [Tonydenue ocHoBaHUM

2.8

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusnyeckue u
XMMH4YECKHe cBoWcTBa KHCIOT. Psan aktuBHoctm MmertamoB H.H. bekerosa.

ITonyuenue xkucior

2.9

Comu. Homenknatypa coneil. ®dusnyeckne U XMUMHYECKHE CBOMCTBA COJICH.

ITonyuenue conen

2.10

I'enernueckas CBI3b MCEXKAY KiIaCCaMH HECOPraHUICCKUX COeqUHEeHUMN

211

XUMUYECKMH  SKCIIEpUMEHT: Kaue€CTBEHHOE  ONpPEICIIEHUE  COAEep)KaHus
KHUCIOpOZa B BO3AyXe, MOJydyeHue, coOupaHHe, paclio3HaBaHUE U H3y4dCHUE
CBOWCTB KHCJIOpO/a, HaOII0IeHUE B3aMMOJICHCTBHUS BEIIECTB C KUCIOPOAOM H
yCIIOBHSI BOSHUKHOBEHHUS U MpEKpalleHus ropeHus (moxapa), 03HaKOMJICHHUE C
o0pa3llaMM OKCHUJIOB M OINKUCAaHUE HX CBOICTB, IOJy4eHHE, coOupaHue,
pacrio3HaBaHME€ U HU3Yy4YEHUE CBOICTB BOJOpojaa (TOpeHue), B3auMOJeHCTBUE
Bogopona ¢ okcuaoM meau(ll) (Bo3MOXHO MCIOIB30BaHKUE BUIEOMATEPHUATIOB),
HaOroieHne Oo0pa3IoB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAaHUE
OCOOEHHOCTEH pPACTBOPEHMS BELIECTB C Ppa3IMYHOH PacTBOPHUMOCTHIO,
MIPUTOTOBIIEHUE PACTBOPOB C OINPEAEIEHHON MACCOBOM J10JIEl PaCTBOPEHHOIO
BEIIECTBA, B3aUMOJEHCTBHE BOABI C MeTaJUIaMH (HAaTpHEM U KaJlbIIHeM)
(BOBMOXKHO HCIIOJIb30BaHUE BUIEOMATEpUAlIOB), OMpEIEJIeHHEe pPacTBOPOB
KUCIOT W IMIeJlouell ¢ MOMOUIbI0 HWHIMKATOPOB, HCCIelOBaHHE 00pa3loB
HEOPraHWYECKUX BEIECTB PA3JIMYHBIX KJACCOB, HAOIIOJIEHWE W3MEHEHHS
OKpacKH MHAMKATOPOB B pacTBOpax KHUCIOT U WIeNOoYel, H3ydyeHHue
B3auMmozericteus okcuna menu(ll) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C
MeTaJUlaMM, peaklMil HelTpain3aluu, NoJy4YeHe HepacCTBOPUMbIX OCHOBaHUH,
BBITECHEHUE OJHOI0 MeETajyla JpPyrMM HW3 pacTBOpa COJM, peuleHue
AKCIIEpUMEHTAJbHBIX 3aJlay 1no Teme «BaxkHeiMe Kiacchl HEOPraHUYECKUX

COETMHEHUN»

[Tepuonnueckuii 3axoH u Ilepuoauueckas cucTeMa XMMAUYECKUX 3JIEMEHTOB
.M. Menneneea. CTpoeHne aToOMOB. XUMHYECKasl CBsI3b. OKUCIUTENBLHO-

BOCCTAaHOBUTCIIBHBIC PCAKIIUN

3.1

IlepBble MONBITKM KiIacCU(PUKALMM XUMHUYECKMX 3ieMeHTOB. IloHsTHe o

rpymnmax CXOAHBIX 3JICMCHTOB (IJ_IGJIO‘-IHLIC 1 MMCJIOYHO3CMCIBbHBIC MCTAJLIbI,
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raJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3yloT ampoTepHbIC

OKCHUJbI U TUIAPOKCHUIBI

3.2

Ilepnonnuecknii 3akoH. Ilepuoanyeckas cucrema XuMHIECKUX 3j1eMeHTOB [[.1.
Menpeneesa. KopoTkonepuoanas u JUTMHHOIIEpU O/IHAS dbopmbl
ITepuonuyeckoit cuctembl xumuueckux 3ieMeHTtoB J[.M. Menaeneena.
[lepuoapl u rpynnbl. @U3HYECKUNA CMBICH MOPAIKOBOIO HOMEpPA, HOMEPOB

neprnoja U rpyIiibl 3JICMCHTA

3.3

Crpoenne aromoB. CoctaB aToMHBIX szaep. M3oronsl. DnekTponsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aToMOB HepBbIX 20 XMMHYECKHX DJIEMEHTOB
[Tepuonnueckoit cucremnl .M. MenaeneeBa. XapakKTepUCTHKA XUMHUYECKOTO

3JIEMEHTA 0 ero noJyioxkenuto B [lepuognueckon cucreme .M. Menneneera

3.4

3aKOHOMEPHOCTH UW3MEHEHUs paauyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METaJUIMYECKUX M HEMEeTa/UIMYECKUX CBOWCTB MO TpyHHaM MU MEpHOJaM.
3nauenue Ilepuonnueckoro 3akona u Ilepuonnueckoil cUCTEMbl XUMHYECKUX
3JIEMEHTOB JUIsl pa3BUTUs Haykd W npaktukd. J[.M. MenpaeneeB — y4€HbIA U

rPaXKIaHUH

3.5

Xumuueckast cBsi3b. KoBaneHTHass (moisipHass W HENOJSIpHAsl)  CBSI3b.

DJIEKTPOOTPUIATEIILHOCTh XUMUYECKU X JIEMEHTOB. IOHHAs CBSI3b

3.6

Crenenb okuciieHus. OKHCIUTEILHOBOCCTAHOBUTEILHBIE pE€aKuum. HpOLICCCLI

OKMCJIEHUS U BOCCTAaHOBJIEHHS. OKHMCIIMTEIN U BOCCTAHOBUTEIN

3.7

XUMHYECKHI HKCHEPUMEHT: HW3y4eHHE O00pas3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBHE THAPOKCHIA LHHKA C PACTBOpAMU KHUCIOT U
LIEJIOYEH, MPOBEACHUE OIBITOB, WUIIOCTPUPYIOIUX IPUMEPBl OKHCIHTEIIBHO-

BOCCTaAHOBUTCIIBHBIX peaKHI/Iﬁ (FOpCHI/Ie, pe€aKuuun pa3jioKCHHUA, COGJII/IHCHI/IH)

9 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemecTBo 1 xumuueckas peakuus. [loBTopenue

11

[lepunonnuecknii 3akoH. [lepnoanueckas cucreMa XUMHYECKUX 3j1eMeHTOB [[.1.
MenpaeneeBa. CtTpoeHne aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHMHM CBOICTB
XMMHUYECKUX DJJIEMEHTOB IEPBBIX TPEX IEPUONOB, KajlWs, KaJIbLHUSI M HX
COCIMHEHHUNM B COOTBETCTBUU C IIOJIOKEHHEM 3IEMEHTOB B Ilepuonnueckon

CUCTCMC U CTPOCHUCM HUX aTOMOB
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1.2

Crpoenue BemiecTBa: BHAbl XUMUYECKOM CBs3M. THIBI KPUCTAIIMYECKUX
peLIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJIMYECKON PEIIETKU
U BHJIa XUMHUYECKOl cBsi3u. Knaccudukaius 1 HOMEHKIATypa HEOPraHUIEeCKUX
BEIIECTB (MEXIYHApPOIHAsI U TPUBUAIbHAs). XUMUYECKHUE CBOWCTBA BEIIECTB,
OTHOCSIIUXCS K  Ppa3jM4YHbIM  KJIAcCaM  HEOPraHMYeCKUX COCIUHECHUH,

TCHETUYCCKAasA CBA3b HCOPraHMYCCKHUX BCIICCTB

1.3

Knaccudukanus XuMHUECKUX PEaKIUil M0 pa3InYHbIM MPU3HAKaM (110 YUCITY U
COCTaBy YYacTBYIOIIMX B pEAKIUU BEIIECTB, MO TemioBoMy 3ddekry, 1o
U3MEHEHUIO CTEMEeHEeH OKMCICHHMS] XUMUYECKHX 3JIEMEHTOB, MO0 OOpaTUMOCTH,
[0 y4YyaCcTUIO Karajau3aTopa). OK30- M  OSHIOTEPMHUUYECKHE pPEaKLuH,

TCPMOXUMHUYCCKUEC YPABHCHU. ITonsarue o CKOPOCTH XUMHYECKOU peaknnun

1.4

IToustue o6 O6paTI/IMBIX n H606paTI/IMBIX XUMHUUYCCKUX PCAKIHAX. IlonsitTue o
TOMOI'CHHBIX U IT'€TCPOrCHHBIX PCAKIUAX. IloHsTHE 0 XUMHUYECKOM PaBHOBECHH.
CDaKTOpBI, BJIMAIOINUE Ha CKOPOCTH XAMHYECKOH pC€akiun " IMOJOXKCHUC

XHUMHUYECKOTIO paBHOBECHUSA

1.5

OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE peakuuu, JJIEKTPOHHBIN OasaHC
OKHUCJIMUTEJIBHO-BOCCTAHOBUTENbHOU  peakuuu. CoCTaBiIeHHE  ypaBHEHUH
OKHUCJIMUTEJIbHO-BOCCTAHOBUTEIBHBIX PpEAKIHUA C MCIOJIB30BAaHUEM METOAA

3JIEKTPOHHOTO OajaHca

1.6

Teopust >MEKTPONUTUYECKON JHCCOLUMALMH. DIEKTPOJUTHI U HEIJIEKTPOJIUTHIL.
Katuonsl, anuonsl. MexaHu3M JAMCCOLMAINK BEIIECTB C Pa3IMYHBIMU BUJIAMU
xumMudeckoil cs3u. Crenenp qucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOJIUTHI.
Peakuiun monHoro oOMeHa. YciloBUS MPOTEKaHUS PeaKLMi MOHHOIO OOMEHa,
MOJIHbIE M COKpalllEHHbIE HMOHHbIE YpaBHeHUs peakiuil. CBOWMCTBa KHUCIIOT,
OCHOBAaHMI M CcoOJiedi B CBET€ TPEICTABICHHH 00 AJICKTPOJUTUYCCKON

Aucconuanmnu. KauecTBeHHBIE pC€aKuu Ha HOHBI. ITonstue o ruapoJjms3c coJeit

1.7

XUMHYECKUI DKCIEPUMEHT: O3HAKOMJICHHE C MOJIENSAMH KPUCTAIITMYECKUX
peIIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadurta u
anMasa), CIOKHBIX BEIIECTB (XJIOpUIa HATpHs); HUCCICIOBAHUE 3aBUCHMOCTH
CKOPOCTM XUMHYECKOW peakluu OT BO3JACHCTBUS PaA3IUYHBIX (PAKTOPOB;
UCCIIEZIOBAHUE  3JEKTPOINPOBOAHOCTH  PAcTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOIMAIMN  KUCIIOT, Ienodell W cosneil  (BO3MOXKHO —HCIOJIb30BAHHE
BUJIEOMATEPUATIOB); TMPOBEACHHE OMNbITOB, WJUIIOCTPUPYIOLUIUX MPUIHAKU
MPOTEKaHUS PEaKIii MOHHOrO oOMeHa (00pa3oBaHME OcajKa, BBIICIICHHE ra3a,

0o0pa3oBaHME BOABI); OIBITOB, WUIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
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BOCCTaHOBHUTCIIBHBIX peaKHI/Iﬁ (ropeHHe, PCaKIn pPa310KCHUS, COC,I[I/IHeHI/IH);
pacino3HaBaHUC HCOPraHMYCCKHUX BCUICCTB C IIOMOIIBIO Ka4YCCTBCHHBIX peaxunﬁ

Ha MOHBI; pCIICHUEC OKCIICPUMCHTAJIbHBIX 3aaa4

Hemerannel u ux COCAMHCHUA

2.1

OO6mrast  xapakTepucThKa TamoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKkTepHbIe cTeneHH okuciaeHus. CTpoeHne U pU3n4ecKkrue CBOMCTBA MPOCTHIX
BEUIECTB — TaJOreHoB. XHMMHUYECKME CBOWCTBA Ha IIpUMEpE XJopa
(B3anMozielicTBHE C METAJUIaMM, HEMEeTajlaMu, IejJoyaMu). XJIOpOBOJOPO/.
ConsHas kuciaoTa, XMAMHUYECKHE CBOMCTBaA, NOJydyeHUe, NpuMeHeHue. [eiictBue
XJIOpa U XJIOPOBOAOPOJA HAa OPraHM3M 4YelIoBeKa. BakHelIlue XJIOpHUIbl U UX

HaXO0XJICHUC B IIPUPOJC

2.2

O6mas xapaxktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U pU3NUECKUe CBOICTBA
IOPOCTBIX BEIIECTB — KUCIOPOJAa M Cepbl. AJJIOTPONHBIE MOIU(UKALUH
KHACIOpOAa U cepbl. XUMUYEecKue cBoiicTBa cepbrl. CepoBOJOpON, CTPOECHHE,
¢usnyeckue W xumuueckue cpoiictBa. OKcuabl cepbl Kak IMPeACTaBUTENN
KHUCIOTHBIX OKcHJIOB. CepHasi KHUCIOTa, PU3UUECKUE U XUMHYECKHE CBOICTBa
(obmme Kak MmpencTaBUTENsl Kjiacca KUCIOT U crneunduyeckue). XuMudeckue
peaKlMy, JIeXKalue B OCHOBE IPOMBIIIIEHHOIO Croco0a MOJydeHUs] CEpHOM
kucnotel. [Ipumenenune. Conu cepHOM KUCIOTHI, KaueCTBEHHAs peakuus Ha
cynab¢aT-uoH. HaxoxaeHue cepbl U €€ COEAUHEHUM B NpHpoje. XUMHUYECKOe
3arpsisHEHHE OKpYXKarolled cpeibl COCAMHEHHUSIMH Cepbl (KUCIOTHBIE JOXKIM,

3arpsisHEHHE BO3IyXa U BOJOEMOB), CITOCOOBI €r0 MPEeIOTBPALLICHUS

2.3

OO6mas xapakrepucTuka 37neMeHTOB VA-rpynnbl. Oco0eHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIIEHUA. A30T, pacCipoCTpaHEHUE B IPUPOJIE,
¢busnyeckue U XuMHYecKue cBoictBa. KpyroBopot a3ora B nmpupoae. AMMHAK,
ero (usmyeckne M XMMHUYECKHME CBOMCTBA, MOJydeHHEe W npuMenenue. Comm
aMMOHHS, HX (U3MYECKHEe U XUMHYECKHE CBOICTBA, IPUMEHEHUE.
KauecTBeHHast peakuusi HAa UOHBI AMMOHHUS. A30THAasi KHUCJIOTA, €€ MOJy4YeHUeE,
¢usznyeckue M XUMHYECKHE CBOHCTBa (OOLIME Kak IMpPEACTAaBUTENS Kjacca
KUCIOT u creuuduyeckue). Vcrnonb3oBaHHe HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIBHBIX yNOOpeHHil. XUMHUYECKOe 3arpsi3HeHUEe OKpYKaroIiei
Cpenbl COeIMHEHUSIMU a30Ta (KUCJIOTHBIE JOXK/H, 3arPsS3HEHUE BO3/IyXa, MMOYBbI

Y BOJIOEMOB)

2.4

®ocdop, ammorponHsle Mogudukanuu (ocdopa, GU3NUIECKUE U XUMHUUYECKHE
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cpoiictBa. Oxcua dochopa(V) u dochopHas kuciora, (U3HYECKUE U
XUMHUYECKUE CBOWCTBa, moyiydeHue. Vcnonp3oBanue ¢ochaToB B KayecTBe

MUHEpaJIbHBIX YA0O0pEeHUN

2.5

OO6mrast xapakrepuctuka 3jeMeHToB |V A-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHUsS. YTIEpoJ, aJUIOTPONHbIE
MoIu(UKALIMK, PACHpPOCTpaHEHHE B MpHpOAe, (PHU3UYECKHE W XUMHUYECKHE
cBoiictBa. Ancop6rus. KpyroBopot yriepoaa B mpupozge. Okcuasl yriepona,
uX (U3NYECKHE U XUMUYECKHE CBOWCTBA, JIEWCTBHE HA J>KUBBIC OPraHU3MBI,
MOJIYYCHHUE U TMPUMEHEHHE. DKOJIOTHYECKUE TTPOOJIEMBI, CBSI3aHHBIC C OKCHIOM
yraepona(lV); rumore3a ri00anbHOrO MOTENJEHUS KJIMMaTa; MapHUKOBBIN
abdexT. YrompHas KucaoTa W €€ COiMM, UX (PU3NYECKUE U XUMUUYECKHUE
CBOICTBa, mojiyueHue U npuMmeHenne. KadecTBeHHass peakuusi Ha KapOOHaT-
uoHbl. Mcronb3oBanue kapOOHATOB B OBITYy, MEAHMIIMHE, MIPOMBIIIIEHHOCTH U

CEIbCKOM XO3SIMCTBE

2.6

[TepBoHavanbHbIE TOHATHS 00 OpPraHWYECKUX BEIIECTBaX KaK O COCAUHEHUIX
yriepoga (MeTaH, 3TaH, STUJIEH, alleTWJIEeH, A3TAHOJ, TJIULEpPUH, YKCyCHas
kucnora). x coctaB m xummuueckoe cTtpoeHue. [loHsTHE O OMOIOrHYECKU
BAKHBIX BEIIECTBAX: JKHUpax, Oeikax, yrieBojgax — M HUX pOJIU B KU3HU
yenoBeka. MarepuanbHOE€ €IMHCTBO OpPraHUYECKUX M HEOPraHMYEeCKUX

COEMHEHUN

2.7

Kpemnuii, ero ¢usnueckue W XUMHUYECKME CBOWCTBA, TOJIyYEeHHE U
npuMeHenue. CoequHeHHsl KpeMHusi B mpupone. OOme npeacrtaBieHus o0
okcune kpeMuusa(1V) u kpemHueBoit kucnote. CUIMKATBI, X UCIOJIb30BaHUE B
OBbITY, MEUIIMHE, IPOMBIIIJICHHOCTH. BajkHellue cTpouTenbHble MaTepUabL:
KepaMuKa, CTEKJIO, IEMEHT, OeToH, xene300eToH. [Ipobiembr Ge3omacHOro

HCIIOJIb30BAHUSA CTPOUTCIBHBIX MAaTCPUAJIOB B HOBCCHHCBHOﬁ KHU3HHU

2.8

XUMHYECKUH HKCHEPUMEHT: HM3yuyeHHEe 00pa3loB HEOPraHMYEeCKHX BEIIECTB,
CBOMCTB COJIIHOM KHCJIOTBI; IIPOBEICHUE KaYECTBEHHBIX PEAaKIUU Ha XJIOPUM-
MOHbI M HAOJIOJEHHE MPU3HAKOB KX HPOTEKAHHUS; OMNBITHI, OTpa)Karollue
¢u3nuecKkue U XUMHUYECKHE CBOICTBA TaJIOTC€HOB U MX COEIUHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BHUAEOMATEPHUAJIOB); O3HAKOMIJIEHHE C OO0pa3liaMu XJIOPHJIOB
(ranoreHMI0B); O3HAKOMJIGHHE C oOpa3lmaMu cepsl M €€ COEAMHEHHSIMH
(BO3MOXKHO  HCMOJIB30BAaHUE BHJJACOMATEpUATIOB); HAOIIOJIEHHE TIpoliecca
o0yrauBaHUs caxapa IoJ JACHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI;

HN3YUYCHHUC XUMHUYCCKUX CBOICTB p336aBHeHHOﬁ cepHoﬁ KHUCJIOTBI, IMTPOBCACHUC
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KayeCTBEHHON peakuuu Ha Cyiab(haT-MOH W HaOmoJeHue Tmpu3Haka eé
MPOTEKAHMS; O3HAKOMJICHHE ¢ (PU3NYECKUMH CBOMCTBAMU a30Ta, ¢pochopa U ux
CoeMHEHW (BO3MOXKHO HCIOJB30BAaHUE BHUACOMATEpUaIoB), o0Opa3naMu
A30THBIX ¥ (POCPOPHBIX YAOOPEHHMIl; MMOydyeHrue, coOupaHue, paclio3HaBaHUE U
U3yuyeHUE CBOWCTB aMMHaKa; IPOBEJIEHHWE KAaUECTBEHHBIX pEaKIUil Ha HOH
amMMOoHHA U (QochaT-uOH U HU3yUYEHHE TPU3HAKOB HX MPOTEKaHU,
B3aMMOJEHCTBHE KOHLEHTPUPOBAHHON a30THOM KHMCIOTHI ¢ MEABIO (BO3MOXKHO
UCMOJIb30BAaHUE BHUAECOMATEPUATIOB); H3YYEHHE MOJENEH KPUCTAIIIMUYECKUX
pemérok anMasa, rpaduTa, QyepeHa; O3HAKOMJIEGHHE C MPOIECCOM
aZCcOpOIMU PAaCTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IpOTHBOra3a; MOJy4eHHe, coOMpaHue, paclio3HaBaHWE U HM3yuye€HHE CBOMHCTB
YIJIEKUCIOro Tas3a; MPOBEIEHHE KaueCTBEHHBIX peakiuil Ha KapOoHAT- H
CWJIMKAaT-MOHbl M H3Y4YCHHME IPU3HAKOB HMX MPOTEKAaHHS; O3HAKOMIIEHUE C
OPOAYKLHEH CHUIMKATHOW NPOMBIIUIEHHOCTH; pPELIEHHE 3KCIepUMEHTaIbHbIX

3a/1a4 110 TeMe «BakHeNIme HeEMeTaUIbl U UX COEIUHEHUAY

MeTaiel ¥ ux COCAUHCHUA

3.1

OO0mas xapakTepruCcTHKa XMMHYECKUX 3JIEMEHTOB — METAIJIOB HA OCHOBaHUU MX
nonoxenuss B Ilepuogmyeckoil cucreMe XuUMHYECKHX diemeHToB J[.M.
MenneneeBa u crpoeHus atoMoB. CTpoeHue MeTajuioB. MeTainueckas CBsi3b U
METaJUIMYeCKasi ~KPUCTAJUTMYECKasi pemeéTka. DIIEKTPOXUMUYESCKUN  psif

HaIPsUKEHUM METallJIOB

3.2

dusnyeckre U XUMHUYEecKHe cBoMcTBa MeTauioB. OOmue crnocoObl MOTydeHHs
MeTasioB. [IoHATHE 0 KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3un. CriiaBsl (CTajib, YyTryH, JIOPATIOMUHNAN, OpOH3a) U UX MPUMEHEHHUE B

OBITY U TPOMBILIIEHHOCTH

3.3

[Ilenounsle MeTasuibl: nojokeHue B Ilepuomnueckoil cucreMe XMMHUYECKHUX
anemenToB J[.MI. MenaeneeBa; CTpOEHUE UX aTOMOB; HaX0XKJICHHE B MPUPOJE.
dusuyeckre U XMMUUYECKUE CBOICTBA (Ha mpuMepe HaTpus U Kanus). OKcupl U
TUAPOKCUIBI HaTpusi M Kaimus. IIpuMeHeHue mIelOYHBIX METalIoB M HX

COeIMHEHUN

3.4

IllenouHo3emMenbHbIE  METAUIBI MarHuii W KaJIbIMH: TIOJOXKEHHE B
[lepnoanueckoit cucreMe xumudecknx aeMmeHTos J[.M. MeHnneneeBa; ctpoeHue
X aTOMOB; HaxoxJeHue B npupozge. Pusznueckue M XUMHYECKHE CBOICTBa
Mar"ius M Kanplus. Baksellme coeauHeHHs KaiblLMs (OKCHI, THIPOKCHL,

comu). JKEcTKoCcTh BOABI M CIIOCOOBI €€ yCTpaHEHUS
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3.5

AmoMmuHui: nonoxeHue B Ilepuoguyeckoil cUCTEME XHUMHUYECKHUX AJIEMEHTOB
.. MenaeneeBa; CTpoeHUE aToMa; HaxoxKJeHue B mpupoje. dusnyeckue u
XMMHUYECKHUE CBOMCTBA aIFOMHHUS. AM(OTEpHBIC CBOMCTBA OKCUA M THIPOKCHIA

AJITOMUHU A

3.6

Keneso: nonoxenue B Ilepuoanueckoil cucreMe XuMUYecKux 3ieMeHToB J1.1.
MeHzeneeBa; CTpOGHHE aTOMa; HaxoXkJIeHHe B mpupone. Dusnueckue u
XMMHYECKHe cBoicTBa jxene3a. Oxkcuabl, ruapokcuasl u comu xenesa(ll) u

xeneza(lll), ux coctas, CBOMCTBA U TIOJTydCHHE

3.7

XUMHUYECKUM SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3llaMi METAJIJIOB U CIJIaBOB,
uX (U3NYECKUMHU CBOICTBAMHU; HM3Y4YEHHE pE3yJIbTaTOB KOPPO3UU METAJUIOB
(BO3MOXHO U CIIOJIb30BaHUE BUJICOMATEPHUAIIOB), 0COOEHHOCTEMH
B3aMMOACUCTBUSA OKCUJa KaidblMsg U HaTpus C BOJOH  (BO3MOXKHO
MCIOJIb30BaHUE BHUICOMATEPUAIIOB); HCCIEIOBAHUE CBOWMCTB >KECTKOW BOJIBI;
mpolecca TOpeHMsl JKele3a B Kuciaopoie (BO3MOXKHO — MCIOJIb30BaHUE
BHJICOMATEPUAJIOB); MPU3HAKOB MPOTEKAHMUS KAYECTBEHHBIX PEAKIMi Ha HMOHBI
(Maruus, kanplus, amoMmuuus, uHkKa, kenesa(ll) u xenesa(lll), memu(ll);
HaAOIOICHNE U ONMMCaHUE MPOIIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMU HATpPUs,
Kamuss W Kadblus  (BO3MOXKHO  HCIOJB30BAHUE  BUJIEOMATEPHAIIOB);
uccienoBanue aM(pOTEpHBIX CBOWCTB THIPOKCHIA QIIOMHUHHUS U TUIPOKCHAA
[IMHKA; PeIIeHNEe dKCIIEPUMEHTAIBHBIX 3aJ1a4 1Mo TeMe «BakHelmme MeTauisl u

X COCOAUHCHUA»

XUMHSA U OKpYXKarolas cpena

4.1

HoBbie MaTepuansl 1 TexHonoruu. Bemecrsa U Marepuasibl B MMOBCEAHEBHOM
JKU3HU 4YeloBeka. XUMHS U 3110pOBbe. be3onacHoe UCIoib30BaHUE BEUIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas moMoIls Mpu XUMHUYECKUX OXKOTax U

OTPAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  IPaMOTHOCTH.  XUMHUYECKOE  3arps3HEHHue
okpyxatotiedi cpenbl [1JIK. Posib XuMuM B pelIeHUH 3KOJIOTHUECKUX MPOOIIEM.
[IpuponHbie MCTOYHUKU YIIIEBOJOPONOB (Yrojb, MPUPOIHBIA Ta3, HEPTH),

IPONYKTHI UX MepepabOTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMHUYECKH SKCIIEPUMEHT: U3y4yeHUEe 00Pa3IoB MaTEepPHAaNOB (CTEKIIO, CIUIaBbI

METaJJIOB, OJIMMEPHBIE MaTEpUaIbl)
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ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

Kon
NMpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHUA K NPEeIMETHBIM pe3y/ibTaTam
0a30BOr0 YPOBHSI OCBOEHHMSI OCHOBHOI 00pa30oBaTeIbHOMI
NMPOrpaMMbI OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

O TO3HABAaEMOCTH SIBJICHMHM MpPHUPOIbI, MOHMMaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMHYECKOH HayKH KakK 00JIaCTH COBPEMEHHOrO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeW KyJbTypbl MU INPaKTUYECKOU
JEATEIbHOCTY YEJIOBEKa B YCIIOBUSX COBPEMEHHOIO OOLIECTBA;

IMOHMMAaHHE MECTAa XUMUU CPCAU NPYTUX €CTCCTBCHHBIX HAYK

1.2

O HAayY4YHBIX MCTOHAaX IMO3HAHUSA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPECTUIYCCKUX MECTOAAX HMCCICAOBAaHUA BCIICCTB U  HU3YUCHUSA
XUMHNYCCKHUX pCaKHHﬁ; YMCHHC HCII0JIB30BATh MOJCIIN JUIA

OOBSICHEHHSI CTPOCHUSI aTOMOB U MOJIEKYJT

1.3

o cepax mpodeccrnoHaTbHONU NEATETLHOCTH, CBSI3aHHBIX C XUMHUEH H
COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHXKEHMAX
XMUMUYECKOH HayKH, YTO IO3BOJIUT OOYUYAIONMMCS paccMaTpHBaTh
XHMHUIO Kak cpepy cBoeit Oynymeil mpodeccnoHa bHON NesITeIbHOCTH
U cleJaThb OCO3HaHHBIA BHIOOP XMMHH Kak MPOQHUIBHOrO MpeaMeTa

IpU IEpexo/ie Ha YPOBEHb CPEIHEro o01ero oopasoBaHus

Biagenue cucremMoll XUMUYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHYCCKUX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

BOKHEHUIINE XWMHYCCKHE TIIOHATHS: XUMHUYSCKHM DJIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CJOXKHOE BEIECTBO, OJHOPOAHAS U
HEOJTHOPOJIHAsI CMECh, OTHOCHTEIILHBIC aTOMHAas M MOJIEKYJIsIpHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJISIPHBIN
00BbEM, OKCHJI, KHCIIOTa, OCHOBaHHUE, COJIb (CpemHss), XUMHUYECKas
peakuus, peakIuH COCTUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIIHNH
3aMelIeHUs, peakiuy oOMeHa, TerioBOM 3(QeKT peaxiuu, 3K30- U
SHJOTEPMUUYECKHE PEAKIIMH, PACTBOP, MAcCOBas JOJSI XUMHYECKOTO
AJIEMEHTa B COCAMHEHUH, MaccoBas JI0JI U MPOLIEHTHAsI KOHLIEHTPALIHs

BCIICCTBA B paCTBOPEC, AApO aTOMa, 3HCKTp0HHbII>i cIou aToMa, aTOMHas
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opOutanb, paadyc aTroma, BaJEHTHOCTh, CTENEHb OKUCICHUS,
XMUMHYECKAas CBS3b, JJIEKTPOOTPHUIATEIBHOCTD, MOIAPHAs U HEMOJspHAs
KOBQJIGHTHAsl  CBsI3b, HMOHHAs  CBsI3b, METaJUIMUECKas  CBS3b,
KpUCTaZIMuecKass peuérka (aToMHasi, WOHHAs, MeTaJuIn4yecKas,
MOJIEKYJISIpHAs), MUOH, KaTUOH, aHMOH, AJIEKTPOJIUT U HEIJIEKTPOJIHUT,
JNEKTPOJIMTHYECKAss JUCCOLMAlMS, pPEaKUdd HOHHOro oOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMM,  OKUCIUTENIb U
BOCCTAHOBUTENb, OKUCJIEHHE U  BOCCTAHOBJIEHUE, 3JIEKTPOJIU3,
XMMUYECKOe paBHOBECHE, OOpaTHMMble W HEOOpaTHMBIE peaKIuy,
CKOpPOCTh XHMMHYECKON peakuuu, katamuzaTtop, IIJAK, kopposus

MCTAJJIOB, CIIJIABBI

2.2

OCHOBOMOJIAralOlIMe 3aKOHbl XUMHH: 3aKOH COXPAaHEHUs Macchl,
nepuonnueckuii 3akoH .M. MeHngeneeBa, 3aKOH IOCTOSHCTBA

coCTaBa, 3aKOH ABOl"aI[pO

2.3

TEOPUH  XUMUU: aTOMHO-MOJIEKYJISIDHAsE ~ TEOpHs, TEOPHS

3IIEKTPOJIMTUUECKON T CCOLMAIIUT

Branenne ocHOBaMU XMMHYECKOW IPAMOTHOCTH, BKJIFOYAOIIEH:

3.1

YMEHHE IPaBUIbHO UCIIOIb30BaTh U3YUEHHbBIE BEIIECTBA U MaTEPUAIIbI
(B TOM umcie MUHEpaJbHblE YyIOOpEHHs, MeTaulbl M CIUIaBbI,
OPOAYKTHl TMepepadOTKU MPUPOJHBIX HCTOYHHUKOB YIJIEBOJOPOIOB
(yrns, mpuponHoro rasa, HeTu) B OBITY, CEIBCKOM XO3sMCTBE, Ha
IPOU3BOACTBE U IOHMMAHME 3HAYEHUs JKUPOB, OEJIKOB, YIJIEBOAOB
JUIs OpraHu3Ma 4YeJIoBeKa; YMEHUE IPOrHO3UPOBATh BIMSIHUE BEILECTB

H XUMHUYCCKUX IIPOLECCCOB HA OPraHMU3M 4YCJIOBCKA U OKPYKAIOIIYIO

IPUPOJHYIO Cpeny

3.2

YMCHHUEC HUHTCIPUPOBATH XUMHYCCKUC 3HAHUA CO 3HAHUAMU APYTUX

y4eOHBIX TPEAMETOB

3.3

HaJIM4Yue OnbITa paboThl C Pa3IMYHBIMU MCTOYHUKAMU HH(pOpMAIUU
N0 XUMHUHM (HaydyHass M Hay4dHO-TIONYJIApHasl JIUTEparypa, CJOBapH,

CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTUBHO OIICHUBATHh HHq)OpMaIII/IIO 0 Bf€OICCTBAX, HX
MMpEBpAICHUAX u MPAKTUYCCKOM MMPUMEHCHUHU u YMEHUC

HCIIOJIH30BaTh €& AJIA pCHICHU S y‘{e6HO-H03HaBaTeHLHBIX 3aJga4

BHa)IeHI/Ie OCHOBAaMHU M OHSITHUNHOI'O arrmapara U CHUMBOJHMYCCKOI'O

A3bIKa XMMHWHU OJIA COCTAaBJICHUA (bOpMy.]'[ HCOPraHMYCCKUX BCHICCTB,
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ypaBHeHI/Iﬁ XUMHYCCKHUX peaKHHﬁ; OCHOBaMH XUMHUYECKOMH

HoMmeHKIaTypsl (IUPAC 1 TpuBHaIbHOM)

YMmeHue oOBSCHATH CBS3b MOJIOKEHUS 3jeMeHTa B llepuoanueckoit

CUCTEMEC C YHCJIOBBIMH XAPAKTCPUCTHKAMU CTPOCHHA aTOMOB

5) XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsan sapa, oO0Ilee YHCIo
JJIEKTPOHOB), PACIPEIEICHUEM DSIEKTPOHOB IO HSHEPreTUYeCcKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KAIUS U KaTbIUI
IIpeacraBnenne 0  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHYECKUX JJIEMEHTOB (paJlyC aToMa, 3JIEKTPOOTPHUIATEIHHOCTS),
6 OPOCTBIX M CIOXHBIX BEIIECTB OT IMOJIOKEHUSI DSJIEMEHTOB B
[lepuonuyeckoi cucreme (B MalblX MepHOJAaX U  IJIABHBIX
HOATPYIINAax) U 3JIEKTPOHHOTO CTPOSHUS aToMa
7 YMeHnue kiaccu PUIMpoBaTh:
7.1 XUMHUYECKHUE IJIEMEHTBI
7.2 HEOpraHW4EeCKUE BEIECTBA
7.3 XUMUYECKUE PEaKIIUU
8 YMeHue onpenensTh:
8.1 BAJICHTHOCTh M CTEMCHb OKUCICHHUS XHMHUYECKHX DJIEMEHTOB, 3apsii
' HOHA
8.9 BUJ XMMHUYECKOM CBSI3M M TUI KPHCTAUIMYECKOW CTPYKTYpHI B
' COCIIMH CHUSIX
8.3 XapakTep Cpeibl B BOIHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCITUTENTb U BOCCTAHOBUTEIb
9 YMeHue xapakTepru3oBaTh GU3NUECKUE U XMMHUYECKHE CBOICTBA:
MPOCTBIX BEHIECTB (KHUCJIOPOJ, O30H, BOAOpPOA, Trpadur, ammas,
9.1 KpeMHuH, a30T, dochop, cepa, XJOp, HATPHUH, KaJIMi, MarHuu,
KaJILIIUH, QJTFIOMUHUH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCIE HMX BOJHBIX PacTBOpPoB (BOjA,
aMMHUaK, XJOPOBOAOPOA, CEPOBOAOPOA, OKCHIBI U THIPOKCHIIBI
9.9 metamioB |-lIA rpynmn, amomunus, menu (1), uunka, xeneza (Il u
' [11), okcunsr yrnepona (1l u 1V), kpemuus (1V), azota u dhocdopa (I11
u V), cepet (IV u VI), cepnucras, cepHas, a30THCTasi, a30THas,
dbocdopHas, yroiapHasi, KpeMHHEBAsI KUCIIOTAa U UX COJIH)
9.3 OPOTHO3UPOBATh M  XapaKTepU3oBaTh CBOMCTBA  BEIIECTB B
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3aBUCUMOCTH OT HMX COCTaBa M CTPOCHUA, NNPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOXHOCTb IMPOTCKAHHA XUMHUUYCCKUX

MIPEBPALLEHUN B Pa3JIMYHBIX YCIOBUAX

YMeHHe COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIE YPABHEHUS pPEAaKLUW, B

10
TOM YHCIIE:
10.1 peakiii HoHHOro oOMeHa
10.2 OKHCJIMTEIIbHO-BOCCTAaH OBUTENIbHBIX PEAKIUi
103 WUTIOCTPUPYIOIUX ~XUMHUYECKHE CBOMCTBA M3YyYEHHBIX KJACCOB
' (rpynn) HeOpraHM4eCKHX BELIECTB
104 MOJATBEPKAAIOIINX T€HETUYECKYIO B3aUMOCBSA3b MEXY HUMH
11 YMeHue BBIYHCIATD (MIPOBOINUTH PACYEThI):
111 OTHOCHTETFHYI0O MOJIEKYJSIPHYI0O W MOJISIDHYIO MacChl BEIECTB,
' MacCOBYIO JOJI0 XUMUYECKOT0 3JIEMEHTa B COIMHEHUHT
11.2 MacCOBYIO JOJIIO BEILIECTBA B paCTBOpE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 0 YPaBHEHHSIM XHMHUYECKHUX pEaKIHA U HaXOJUTh KOJIHYECTBO
' BEIIECTBA, 00BEM U MACCy peareHTOB MM MPOTYKTOB PEaKIIUu
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJIaMH  HAy4YHOTO  TMO3HaHUS  (HaOIroAeHHue,
11 U3MEpeHue, HIKCIIEPUMEHT, MOICIIMPOBAHNE) TPU U3YUECHUHU BEILIECTB U
' XUMHUYECKUX SBJICHHM; YyMeHue cdopMmynupoBaTh MpodiieMy U
MPEIJIOKUTD MYyTH €€ pelIeHus
192 Oe3onacHOM pabOTBl € XHUMHUYECKUMHU BELIECTBAMH, XUMHUYECKOMN
' HOCYZ10H U JJAOOPaTOPHBIM 000pYyI0BaHUEM
npaBuiaMu 0€30MacHOr0 0OpalIeHHsI ¢ BEIECTBAMH, UCI0JIb3YEMbIMH
B TIOBCEIHEBHOM JKM3HU, MPABHJIAMU TTOBEICHHS B IEJSIX COCpEXKEHUS
123 37I0pOBbSl M OKPYKAIOIIEW NPUPOIHOW Cpeabl; MOHMMAHUE Bpeaa
' (omacHOCTH) BO3IEWUCTBHS HA JKUBBIE OPraHU3MBbI OIPEIAEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIECHUS U MPEAOTBPAIICHUS HX BPEIHOTO
BO3/1€HCTBUS
13 Hannuue mpakTHYeCKWX HABBIKOB IJIAHHMPOBAHUS U OCYIIECTBICHUS
CIIEYIOLMX XUMUUECKUX IKCIIEPUMEHTOB:
131 W3YYCHHE U OMUCcaHue (QU3MUECKHX CBOMCTB BEIIESCTB; O3HAKOMJICHHE

C (I)I/I3I/I‘-ICCKI/IMI/I u XUMHUYCCKUMHU SABJICHUSAMU, OIIBITHI,
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HIUTIOCTPUPYHOIUEC ITPU3HAKU ITPOTCKAHNUA XUMHUYCCKUX peaI(I_II/II\/'I

13.2

M3YyYCHHUE CIIOCOOOB pa3jieleHns cMeceit

13.3

IIOJIy4YEHUE KHUCIOPOJAa M M3YYEHUE €ro CBOWCTB; IIOJyYEHUE
BOZIOpPOJa M M3yUYEHUE €r0 CBOMCTB; MOJYYEHHE YIJIIEKHUCIOro raza u

HN3YUYCHHEC €TO0 CBOI\/'ICTB; MOJYUYCHUC aMMHaKa U U3YUYCHHUE €T 0 CBOICTB

134

IIPUTOTOBJIECHUE pACTBOPOB C ONPENECIEHHOM MacCOBOM  JOJIEH

paCTBOPéHHOFO BCUICCTBA

135

IIPUMEHEHUE MHINKAaTOPOB (;1akmyca, METUJIOpaHka u
denondranenHa) AN OMpeAENCHUs XapakTepa cpeasl B pacTBOpax

KHUCHOT U LIeI04Yen

13.6

WCCIICIOBAaHNE W OINKCAaHHE CBOMCTB HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJECUCTBUS KHUCIIOT C METasllaMH,
OKCHJIJaMM  METaJUIOB,  pPACTBOPUMBIMA U HEPACTBOPUMBIMU
OCHOBAHUSIMHM, COJSIMM; IIOJyYEHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHUE OJHOr0 MeTajula JpyrMM U3  pacTBopa  COJM;
uccienoBanue amMQpOTEPHBIX CBONCTB THUIPOKCHIOB AJTIOMUHUS H

[IHKA

13.7

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/la4 IO TEMaM: «OCHOBHEIE KJIaCCHI
HCOPraHN4CCKuX COG)II/IHCHHfI)); ((9H€KTPOJ'H/ITI/I'—I€CK35I
JAUCCOoUaILs, «BaxHelmme HeMeTalsIbl U HUX COCOAMHCHU,

«BaxkHeinme MeTauIbl U UX COCIUHECHUI

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  WJUIIOCTPUPYIOIIME  MpPU3HAKU
IPOTEKaHUS peakUUii MOHHOrO OOMEHA; KaueCTBEHHbIE PEaKLUU Ha
IPUCYTCTBYIOIME B BOAHBIX pacTBOpax MOHBL XJIOpPHI-, OpOMHI-,
uonua-, cynbdar-,  Qocdar-, KapOoHaT-,  CHUIMKAT-AHUOHBI,
TUAPOKCHU]I-MOHBI, KATUOHBI aMMOHMSI, MarHus, KajbLus, aJlOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), muHKa

14

YmMmenue:

141

NpEeACTaBJIATEL PE3YJIbTAaThl OKCIICPUMCHTA B q)opMe BBIBOI OB,
J0Ka3aTcibCTB, Fpa(i)I/IKOB u Ta6J'IHII U BbBIBJEITH OMIIMPUYCCKHC

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBAThb CBA3U MCKIY pCaIbHO Ha6J'HOI[aeMLIMI/I XUMHNYCCKUMU
ABJICHUAMHU U NIpoHeCCaMU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMHUPCE,

00BACHSTE IMIPUINHBI MHOFOO6paBI/I$I BCIICCTB
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INEPEYEHD 9JIEMEHTOB COAEPXAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

HepBOHa‘IaHBHIﬂe XUMHUYECCKUEC ITOHATUA

11

Yuctelie BemecTBa U cMecu. CriocoObl pa3aeeHus cMeceit

1.2

ATOMBI W MOJICKYJIBI. Xumnuyeckre »diaeMeHTBl. CHMBOJIBI XUMHUYECKHUX

OJICMCHTOB. HpOCTBIC H CJIOXKHBIC BEIICCTBA.

1.3

Xumuueckas (I)OpMy.]'Ia. BaneHTHOCTH aTOMOB XMMHYECKHX 3JIeMeHTOB. CTEIeHb

OKHCJICHUA

1.4

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTtHocHuTeENbHAs aTOMHas Macca.
OTtHOCcHTEIbHAS MOJICKYJIApHasA Macca. MaccoBast 10 XMMHUYECKOT'0 dJIEMEHTa

B COCIMHCHHUH

1.5

KomuuectBo BemectBa. Monb. MomsipHas macca. MonspHbIE 00bEM Ta30B.

BzaumocBs3p KOJIMYE€CTBA, MAaCChl U YU CJIa CTPYKTYPHBIX CAWHUIL BCIICCTBA

1.6

®uU3NUECKUE U XUMUUYECKHE SIBJICHUS. XUMHYECKasl peakius U €€ MPU3HAKH.

3aKOH COXPaHEHUs MacChl BEIECTB. XUMUYECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH U Ilepmoguueckas cucTeMa XHUMHUYECKHX JJIEMEHTOB

JA.N. MenneneeBa. CTpoeHue aTOMOB

2.1

[Tepnonnueckuii 3akoH. [lepruonnyeckas cucremMa XUMHYECKUX 3nneMeHToB JI.1.
Menneneesa. Ilepuonsl u rpynnbel. @U3NYECKUI CMBICT MOPSIKOBOrO HOMEpA,

HOMCPOB I€PUOJa U IrpyInbl 3JIEMCHTA

2.2

Crtpoenne atomoB. CocrtaB atomMHbIX siaep. M3orombl. Dnexktponsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

ITepnonmueckon cucremsl .M. MenneneeBa

2.3

3aKOHOMEpPHOCTH B M3MEHEHUHM CBOMCTB XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX
MEepPUOJOB, Kalus, Kanblus (paadyca aTOMOB, OJJIEKTPOOTPUILIATEILHOCTH,
METaJUIMYECKMX W HEMETAJUIMYEeCKHX CBOWCTB) M WX COCIMHCHHH B
COOTBETCTBHM C TIOJIOKEHHEM »dJeMeHTOB B Ilepuogumueckoil cucreme u

CTPOCHHUEM X aTOMOB

Crpoenue BeniecTa

3.1

Xumuueckast cBs3b. KoBajneHTHass (TMOJsipHasT W HEMOJIApHAs)  CBS3b.

9J'ICKTpOOTpI/IHaTeJ'II)HOCTI) XHUMHYCCKHNX QJICMCHTOB. Honnas CBA3b.
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Mertannudeckas CBSI3b

3.2

Tunel KpucTaIMUECKHX PEmETOK (aToMHas, WOHHAS, METaJUIMYecKas),
3aBUCHUMOCTh CBOWMCTB BEILECTBA OT THIA KPUCTAIIMYECKOW PEMIETKH M BUIA

XUMHUYECKOU CBS3U

Baxueiimme mnpenctaBUTeld HEOPraHMYECKHX BemecTB. Hemertamnsl u  uX

COCIHUHCHMUA. MeTanis! 1 ux COCINHCHUA

4.1

Knaccupukanuss ¥ HOMEHKIATypa HEOPraHWYECKUX COCIMHEHUI: OKCHJIOB
(coneobpasyromiue: OCHOBHBIE, KHUCIIOTHBIE, ampoTepHBbIe) U
HecosieoOpasyromue; OCHOBAaHMHM (IIENOYM M HEPacTBOPHMBIC OCHOBAHHA);
KUACIOT (KHUCIOpOACOAEp)Kamme W OECKHCIOPOIHBIE, OJXHOOCHOBHBIE W

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

duznueckue MW XUMHUYECKHE CBOMCTBaA IMPOCTBIX  BCIICCTB-HCMCTAJIIIOB!

BOJIOPOJIa, XJIOPa, KUCIOPOa, cepsl, a30ta, (hochopa, yrieposa, KpeMHHS

4.3

duznyeckue M XUMHYECKHE CBOMCTBa IMPOCThIX BCIICCTB-MCTAJIJIOB: JINTHA,
HaTpud, Kajausda, Marovusd U KaJlbluA, aJIIOMUHHA, KEJIC3a. aﬂeKTPOXI/IMI/ILIeCKI/Iﬁ

P HANIPSKEHUM METaJlI0B

4.4

DuU3NUECKUE U XMMHUYECKHE CBOMCTBA BOJOPOJHBIX COCAUHEHHUN HEMETaJIOB:

XJIOPOBOAOPO/IA, CEPOBOIOPOIA, AMMHAKA

4.5

dusnyeckre U XMMHUYECKHE CBOWCTBA OKCHAOB HemertayioB: cepol (1V, VI),
asora(ll, 1V, V), dochopa(lll, V), yruepona(ll, 1V), kpemuus(1V). Ilonyuenue

OKCHA0B HEMCTAJJIOB

4.6

Xumunueckue cocTBa okcuaoB: MetauioB |A—IIIA rpymn, nuuka, memu(ll) u

xenesa(ll, 111). [Tonyuenne OKCUI0B METAIIIOB

4.7

XuMu4eckre CBONCTBA OCHOBAaHMH M aM(OTEPHBIX T'MIPOKCUIOB (Ha ImpUMEpE
THAPOKCUJIOB  aIOMMHMS, Kene3a, LMHKa). IlomydeHue ocHoOBaHUI U

aM(pOTEpHBIX T'UAPOKCUIO0B

4.8

OO01me XMMHYECKHE CBOWCTBA KUCJIOT: XJIOPOBOAOPOJHOM, CEPOBOAOPOIHOM,
CEepHHUCTOM, CEpHOM, a30THOH, (ocdopHOl, KpeMHUEBOH, yrombHOU. OcoObie
XUMHUYECKHUE CBOWCTBA KOHIIGHTPUPOBAHHOM CEPHOM M a30THOM KHUCIIOT.

[Tony4yenue KUCIoT

4.9

OO61ne xuMHIeckre cBoMcTBa cpeaHux coeil. [lomyuenue comneit

4.10

[Tonyuenue, cobupaHue, paclmo3HaBaHWE BOJOPOAA, KHCIOPOaa, aMMHUAKa,

YIIIEKHMCIIOro ra3a B JIabopaTopuu

411

ITonmyuenne ammuaka, CEpHOM M a30THOM KHCIOT B NMpoMbIUIeHHOCTH. O01mme
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CIIOCOOBI 1T OJIy4CHUS MCTAJIJIOB

4.12

I'eneTnaeckas cBs3b MCXKAY KiIaCCaMU HCOPraHNYCCKUX COGZ[I/IH@HI/Iﬁ

XUMHUUYECKUE pPEeaKINu

5.1

Knaccudukarus XuMUIECKUX PEAKIIUN 1O Pa3IMIHBIM MPU3HAKAM: 110 YHUCIY U
COCTaBy YyYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIoBoMY 3(dexTy, Mo

W3MCHEHUIO CTEIICHEH OKMCICHUS XUMHUYECKIX DJIEMEHTOB

5.2

TennoBoit 3G HeKT XUMHUIECKON peakIy, TEPMOXUMHUYECKUE YpaBHEHH. DK30-

U DHAOTEPMHUYECKUE PEaKIUU. TepMOXUMUYECKHE YPABHEHUS

5.3

OKHCAUTETBPHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENN U BOCCTAaHOBUTEIU.
IIpomeccsl  OKMCIEHHS U BOCCTAHOBJIEHUS.  ODJEKTPOHHBIH  OajaHc

OKHCIINTEIIFbHOBOCCTAHOBHUTEIHLH O peakunuun

5.4

Teopus 3ME€KTPOIMTUYECKON TUccolranni. KaTHOHBI, aHUOHBI. DIEKTPOIUTHI U

HEBJICKTPOJIUTEI. CunbHbIC U cIa0bIe SJICKTPOJIMTHI. Crenenn Jucconmuanmuun

9.5

Peakiiun mnoHHOIO oOoMeHa. YcCIoBHS IMPOTCKaHUA peaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE M COKPAILEHHBIEC HOHHBIEC YPABHEHU S pEaKLUN

XuMus ¥ OKpyKaroliasi cpeia

6.1

BemectBa m martepuanbl B IOBCEIHEBHOW JKM3HM 4eJIOBeKa. be3onmacHoe
UCTONh30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B nabopatopuu u OBITY.

HepBa;I IIOMOIIIb ITPU XUMHUYCCKUX OXKOraxX u OTpPaBJICHUAX

6.2

XuUMHUUYECKOE 3arpsi3HEHHE  OKpYXarolled cpeabl  (KUCIOTHBIE  JIOXKIH,
3arps3HEHHE TOYBHI, BO3/yXa U BOJOEMOB), CIIOCOOBI €ro IMPEIOTBpAIICHUS
[Ipenenvunas nonmyctumas koHuentpanus BemectB (I1JIK). Porp xumum B
pEIIEHUH DSKOJOTHYECKHX TMpobsieM. VYcuiieHHe MapHUKOBoro sddexra,

paspymeHu e 030HOBOI'0O CJI0s

6.3

[Ipumenenue cepsl, azota, docdopa, yriepoaa, KpeMHUS U UX COCAMHEHUN B
OBITY, MEOUIIMHE, MPOMBIIUICHHOCTH M CEIbCKOM Xo3siicTBe. [IpuMmeHeHue
METaJUIOB W CIUIaBOB (CTajb, YYI'yH, AIOPaJIOMHHUN, OpoH3a) B OBITY U
IMPOMBINIJICHHOCTH HX CoeﬂHHeHHﬁ. ITonstue o KOpPpO3HH MCTAJIJIOB, OCHOBHBIC

CrocoObI 3aIUTHI UX OT KOPPO3UHU

6.4

[TpuponHbie HCTOYHUKH YTIEBOJOPONOB (Yroib, MPUPOIHBIA Ta3, HEPTH),

MPOAYKTHI UX TepepaboTku (0€H3MH), UX POJIb B OBITY U TPOMBIIIIIIEHHOCTH

6.5

[lepBoHauanbHBIC TOHATUS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSIX
yriaepoja (MeTaH, 3TaH, STUJICH, alleTUJICH, STaHOJI, TJIMIEPUH, YKCYCHAs KUCIIOTA).

IToHsiTHE O OMONOrMYECKH BaXKHBIX BEIIECTBAX: )KUPAX, OEIKAX, YIIIEBOJAAX — U UX
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POJIK B )KM3HU YCIIOBCKA

7 Pacuérsr:
7.1 1o popMyiiaMm XUMHUYECKUX COSTMHEHUI
7.2 Macchl (MaccoBOM) 10JM paCTBOPEHHOIO BEIIECTBA B paCTBOpE
7.3 10 XUMUYECKHM YPaBHEHUIM
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YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCbBI CETH

HUHTEPHET
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