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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOr0O oOIero oOpa3oBaHUs
COCTABJIICHA HA OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
obOpa3zoBaTeIbHON MPOTrpamMMBbl OCHOBHOT'O oO1ero oOpa3zoBaHus,
npencrasieHHbix B ®I'OC OO0, a taxxke Ha ocHOBe (denepanbHON paboueit
MpOrpaMMbl BOCIHUTAHUS U C YYETOM KOHUEMIMU TMpErnojiaBaHus y4eOHOro
npeaMmera  «XUMHUS» B 00pa3oBaTENbHBIX —OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma mo xumMuu Aa€T MPEACTABICHHUE O IIENSIX, OOIIEH CTpaTeruu
oOy4eHHs, BOCIHMTAHMS M Pa3BUTHS OOYYAIOIIMXCA CPEACTBAMHU Y4eOHOTrO
MpeJMeTa, YCTAaHAaBIMBAET  00S3aTebHOE  NPEIAMETHOE  COJAEp)KaHUE,
IIPENYyCMaTPUBAET PACIPEEIECHNE €ro Mo KiaccaM M CTPYKTypPUPOBAaHHUE IIO
pazzieiiaM M TeMaM MPOrpaMMbl MO XHUMHH, ONPENENACT KOJIMYECTBEHHbBIE U
KaueCTBEHHBIE XapaKTepUCTUKU COZIEpIKAHUS, PEKOMEHAYEMYIO
NOCJIEIOBATENBHOCTh HM3YYEHUSI XUMHUHA C YUYETOM MEXIPEAMETHBIX H
BHYTPUIPEIMETHBIX CBSI3€d, JIOTMKM Yy4eOHOTrO Mpolecca, BO3PACTHBIX
O0COOCHHOCTEW O00ydYarommxcsi, OIpeaesieT BO3MOXHOCTU TMpeaMeTra s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOSHUS OCHOBHOW 00pa30BaTeIbHON
IpPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TaKkKe TpeOOBaHUMN
K pe3ylibTaraM OOyYeHHs XMMHUU Ha YpPOBHE LieJied HM3ydeHHs] NpeaMeTa U
OCHOBHBIX BHUJOB YYEOHO-IIO3HABATEIbHON JAESITEIBHOCTH OOyYaroulerocs Io
OCBOCHHIO YYEOHOI0 COJAEPIKAHMS.

3HaHWEe XWMUU CIYKUT OCHOBOM Il (hOPMHPOBAHUS MHPOBO33PEHUS
oOy4aromierocs, ero NpeJcTaBIeHu 0 MaTePUAIIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTparoT (HOPMUPYEMbIE XUMHUEN MPEACTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPruu U 00 3BOIIOLMHU BEIIECTB B MPUPOJE, O MyTIX pEUIEHUs I100anbHBIX
mpo0JIeM yCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBON 1 SKOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 3/IpaBOOXPaHEHUSI.

N3ydenne xumuu:

CHOCOOCTBYET peanu3allMi  BO3MOXKHOCTEM JJid CaMOpa3BUTHS U
dbopMupoBaHUS KYyJbTYypbl JIMYHOCTH, €€ o00med u (QyHKIMOHATBLHON
IrPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMUPOBAHUE MBIIIJIEHUSI U TBOPUYECKUX CIIOCOOHOCTEM
oOy4Jarommxcsi, HABBIKOB HX CAMOCTOSITENIbHOW y4eOHOH J1eATEeNbHOCTH,
AKCIEPUMEHTANIbHBIX U HUCCIEI0BATEIbCKUX YMEHHM, HEOOXOIUMBIX KakK B
MOBCETHEBHOM XKM3HU, TaK U B TPOPECCHOHATILHOMN ACSITEIBHOCTH;

3HAKOMHUT CO CIENM(PUKON HAYYHOTO MBIIUICHUS], 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3IMISIAA HA E€OUHCTBO MNPHUPOABI M  YEJIOBEKA, SIBISETCA



OTBETCTBEHHBIM 3TalioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYUYHON IPaMOTHOCTH
oOyyJarommxcs;

croco6cTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHbIM 3HaHUSAM, K MPHUpPOJAE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B
HKOJIOTHYECKOE 00pa30BaHKe 00yYarOIUXCSl.

Jlanublie HarpaBieHUs B 00yYEeHUU XUMHH 00ECTIeUMBAIOTCS ClieU(PUKON
colepKaHUsl y4yeOHOro TmpeAaMeTa, KOTOPbIA SBISETCA NeAaroruyecku
a/JIalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha ONpPEACIEHHOM dTare
€€ pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa30BaHUs OPUEHTUPOBAH
Ha OCBOCHHME OOYYalOIIMMMCS CHCTEMbl IMEPBOHAYAIBHBIX TMOHATUA XUMUH,
OCHOB HEOPraHWYECKOM XMMHHM U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX MOHSATHI
OpPraHUYECKON XMMUHU.

CrpyKTrypa cofepxaHusi IporpaMMBbl 0 XUMHUH C(POPMUPOBAaHA HA OCHOBE
CUCTEMHOTO0 noaxoaa k €€ nzydenuro. ConeprkaHue CKIaAbIBACTCS U3 CHUCTEMBI
MOHATHM O XUMHUYECKOM DJJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATHU O
XUMUYECKON peakuuu. O0e 3TH CHUCTEMBl CTPYKTYPHO OPIraHHM30BaHBI 110
IIPUHIUIY IIOCJIEN0BATEIBHOIO PA3BUTHSA 3HAHUI HAa OCHOBE TEOPETUUYECKHUX
IIPEJICTABICHNUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepnommueckoro 3akona /I. M. MenaeneeBa kak OCHOBHOIO 3aKOHA
XUMUHY;

— YYEHHU O CTPOEHUHU aTOMa U XUMHUYECKOM CBA3Y;

— TMpPEACTaBICHUN 00 5SIEKTPOJUTHUUECKONM TUCCOLMALMU BEIECTB B
pacTBopax.

Teopernueckne 3HAHMSA PACCMATPHUBAIOTCS HA OCHOBE SMIIMPHUYECKU
MOJyYEHHBIX W OCMBICICHHBIX (DAaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT
OJTHOTO  YpPOBHA K JpyroMy, BBIIOJHSAS (QYHKOUM OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOWCTB, CTPOEHHS M BO3MOXKHOCTEH IPAKTUYECKOIO
MPUMEHEHUS U TIOJIYUCHHS N3y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl 1O XHMHH CHOCOOCTBYeT (POPMHPOBAHUIO
MPEJICTABIICHUS O XUMUYECKOM COCTABIIAIOIIECH HAYYHON KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOHM IpPUPOJIBI, LICHHOCTHOIO OTHOIIECHHMS K HAYYHOMY 3HAHUIO U
METOJaM IO3HAaHUS B Hayke. M3ydeHHe XMMHHM MPOUCXOAUT C MPHUBIICUCHUEM
3HAHUM W3 paHee HM3YyYEHHbIX YYEOHbIX NpeAMeToB: «OKpyX aroluid MUp»,
«bunonorns. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy wu3ydyeHUHM XUMHH HPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XMMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON



NEATEIbHOCTA YEJIOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOU KYyJBTYPHI.
3ajaya yyeOHOro mpeaMeTa COCTOUT B (DOPMUPOBAHUM CHUCTEMBI XUMUYECKHUX
3HaHUW — BaXXHEHIINWX (PaKTOB, TOHATHI, 3aKOHOB U TEOPETHYECKHX
MOJIO’KEHUHM, TOCTYMHBIX OOOOLICHHI MHUPOBO33PEHUYECKOTO XapakTepa, s3bIKa
HAyKH, B IPUOOIIEHUU K HAYYHBIM METO/IaM MO3HAHUS MIPU U3YUYEHUU BEIIECTB
Y XUMUYECKUX peaKiuii, B pOpMUPOBAHUU U PA3BUTUU [TO3HABATEIILHBIX YMEHUI
U UX NPUMEHEHUU B Y4EOHO-IIO3HABATEIBbHONM M y4eOHO-HCCIIE0BATEIbCKON
JEeSATENbHOCTH, OCBOCHHM IpaBWi O€30MaCHOTrO OOpallleHHs] ¢ BEUIECTBAMU B
[TIOBCEJHEBHOM KU3HU.

[Ipu u3yueHnn XMMUHM Ha yPOBHE OCHOBHOT'O 00IIEro 00pa30BaHUs BaXKHOE
3HaYEHUE MPUOOPENH TaKUE 1IeJIH, KaK:

— (opMHpPOBAHHE HHTEIUIEKTyaJIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
camM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPUHSATHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSM KU3HU;

— HalpaBJIEHHOCTh OOYyYEeHHMs Ha CHUCTEMaTU4YecKoe MpUOOIIEeHUE
oOy4JaronmMxcsi K CaMOCTOSITENbHOM MO3HABATEIbHON AESTENIbHOCTH, HAYYHBIM
METOJIaM TO3HaHUs, POPMHUPYIOIIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

—  o0ecrieyeHUe  YCJIOBHUHM,  CIIOCOOCTBYIOIIMX  IPHOOPETEHUIO
OoOy4aronMMUCsL ~ OMbITa  pa3HOOOpa3HOW  NIeATENbHOCTH, IMO3HAHUS U
CaMOIMO3HAHUS, KIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHUMUI), HUMEIOLIUX
YHUBEPCAIbHOE 3HAYECHHE VISl PA3JIMYHBIX BUJIOB JEATEIbHOCTH;

— ¢opmupoBanue oOmIeH (QYHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHHH OOBSCHATb MU OLEHUBATH SIBICHUS
OKPY’KaIOILIEr0o MUpPa, UCHOJb3Yys 3HAHUS U OMBIT, MOJTYYEHHbIE IPU U3YUYECHUU
XUMHUH, MPUMEHATh MX NpPH PEIIEHHH NpoOJeM B MOBCEAHEBHOM XU3HH U
TPYAOBOU JIESITENBHOCTH;

— (¢opMupoBaHue y oOydaroolUXcsi TyMaHUCTHUYECKUX OTHOILIEHUH,
NOHUMaHUSl UEHHOCTH XWMHMYECKUX 3HAHUW i BBIPAOOTKH 3KOJIOTHYECKHU
L[€JIeCO00Pa3HOro MOBEACHUS B OBITY W TPYJIOBOH MACSATENBHOCTH B MLEIAX
COXPAHEHHS CBOETO 3I0POBbS U OKPYKAIOLIEH TPUPOAHOM CPEBI;

— pa3BUTHE MOTHBAIUU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJO U
CaMOBOCTIMTAaHUIO HAa OCHOBE YCBOEGHHUS OOIIEUETIOBEUYECKUX IEHHOCTEMH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQUIIS U HANPABIEHHOCTH J1ajJbHENUIIErO
oOyueHusl.

OOmiee 4McnO 4YacoB, OTBEACHHBIX ISl M3YyYEHHs XUMHH HAa YPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHms, cocTaBiseT 136 dyacos: B 8 kiacce — 68 yacos
(2 yaca B Hezen0), B 9 kinacce — 68 yacoB (2 yaca B HEJICIIO).



COAEPKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMUM B )KU3HU YEI0BEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. Pu3MUecKHe CBOMCTBA BEIIECTB. ATperaTrHoe COCTOSTHUE
BemiecTB. [loHsATHE O MeTOaX MO3HAHUSA B XUMUU. YHUCTHIC BEIIECTBA U CMECH.
CnocoOsI pa3aeneHus cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHTbl. CHUMBOJIBI XMMUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas (opmysa. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BellecTB. (OTHOCUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAsE MOJIEKYJIsIpHAsl Macca. MaccoBasi 10JIsl XMMUYECKOr0 3JIeMEHTa
B COEJIMHECHUH.

KonmuuectBo BemectBa. Monb. MonsipHas macca. BzaumocBssb
KOJIMYECTBA, MACChl W YHWCIa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacy€rel 10
dhopmysiaM XUMUYECKUX COCTUHECHUIA.

du3znueckue U XUMHUYECKHE SBICHHS. XHUMHUYECKas peakius u eé
MPU3HAKU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB. XUMUYECKUE YpaBHEHHS.
Knaccudukanusa xuMuyeckux peakiui (CoOeIMHEeHUs, Pa3I0KEeHUs, 3aMEICHUS,
oOMmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMUMHUYECKOW TMOCYJI0H, MpaBmjiaMi paboTHI B 1abopaTopuu
u mpuémamu oOpamieHus ¢ J1abopaTOpHBIM O00O0PY/IOBAaHUEM, HW3Y4YEHUE U
onvcaHue (PU3MYECKUX CBOWCTB 0Opa3lOB HEOPraHWYECKUX  BEIIECTB,
HaOmoienne pusznueckux (MJIaBJICHUE BOCKA, TassHUE JIbJla, paCTUPAHHUE caxapa
B CTYIKE, KUIIEHWE U KOHACHCALUSI BOJAbI) U XMMHYECKUX (TOPEHHUE CBEYH,
MPOKaJMBaHUE MEIHOW IIPOBOJIOKH, B3aUMOJIECHCTBHE MeJla C KHCIIOTOM)
ABJICHUM, HAOJIOIEHUE ¥ ONHCAaHUE IPU3HAKOB MPOTEKAHUS XHUMHUYECKHX
peakiuii (pasokeHue caxapa, B3auMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM
Oapusi, pasznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJACHCTBUE
xene3a ¢ pactBopoM conu meau (1), n3yuenne cnocoO0OB pa3iesieHus] CMECE: C
MOMOIIbI0 ~ MarHurta,  GUIBTPOBAHHWE,  BbIIAPUBAHWE,  JAUCTUIUISAIUSA,
xpomartorpadus, MPOBEACHUE OYUCTKA IOBAPEHHOW COIM, HAOIIOJEHUE U
OMHMCaHHWE PE3yJbTATOB MPOBEJACHUS OINbITA, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUs MacChl, CO3/IaHNE MOJIENIE MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaxxHelue npeacTraBuTe 4 HCOPraHUYECKUX BeleCTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopon — 3j€MeHT U pocToe
BemecTBO. Haxoxnaenue kuciopoaa B mpupoje, Pu3MUecKue U XUMUUYECKHUE
cBoiictBa (peakuuu ropenwus). Okcuabl. [Ipumenenne kuciopoma. CrnocoOs
MOJIyYeHHUST KUCTIOpoAa B JIabopaTopuM U MPOMBINUIEHHOCTU. Kpyrosopor
Kucnopoza B nmpupoje. O30H — alioTponHas MOAU(PUKALINS KUCIOPOIa.

TernnoBoit 3hPexT XuMUYECKON peakluu, TEPMOXUMHUUYECKUE YpaBHEHMS,
DK30- U JHJIOTEPMUYECKHE pEaKUuu. TOIUIMBO: Yrojib U METaH. 3arps3HEHUE
BO3lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — sneMeHT M mpocToe BemecTBO. HaxoxkaeHue Bomopona B
npupoae, ¢GuU3MUECKMEe W XUMUYECKHE CBOICTBA, MPUMEHEHHUE, CIOCOObI
nonydeHust. Kucnotsl u comnu.

Momnsipabiii 00BEM ra3oB. PacyéTsl N0 XUMUUECKUM YPaBHEHUSIM.

duznyeckue CcBoWcTBa BOAbl. Boma kak pactBoputenb. PacTBOpEI.
HacelllieHHbIE U HEHACBHIIIEHHBIE pacTBOPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 1101 BEHIECTBA B PACTBOpE. XHWMHYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Posb pacTBOPOB B IPUPOJE U B )KU3HU UesioBeKa. KpyroBopot BojibI
B MpUpPOJE. 3arpsi3HEHUE MPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heoprannueckux coeauHennid. Oxcuabl. Knaccudukarus
OKCHJIOB: cojieoOpasyromue (OCHOBHBbIC, KHUCIOTHBIE, aM(OTEpHbIE) U
HecosieoOpaszyrome. Homenknatypa okcupoB. dusmyeckne U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyueHue okcuaos.

OcHoBanus. Krnaccudukamuss OCHOBaHM: METOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHnkiiarypa ocHoBaHui. Ou3nyeckue U1 XuMHYECKUE CBOMCTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucior. dusznueckue
U XUMHYECKHE CBOMCTBA KUCIOT. Pan aktuBHOCcTH MetaiuioB H. H. bekerona.
[Tonmy4yeHne KUCIOT.

Conu. HomeHnknarypa coneil. ®uznueckue 1 XUMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

I'eneTnueckas CBSI3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCTUHEHMUI.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEIEIICHUE COAEPKAHUS KHUCIOpOJa B  BO3IYyXE,
NoJIy4eHHe, COOMpaHue, pacro3HABaHUE W HW3Y4YEHUE CBOMCTB KHCIOpPOJa,
HaOMIOZIeHWEe  B3aMMOJCHCTBUS  BELIECTB C  KUCJIOPOJAOM M YCJIOBHS
BO3HMKHOBEHUS U MPEKpAILEHUs TOpeHus (TI0kapa), O3HaKOMJIEHUE ¢ 00pa3laMu
OKCHJIOB M OIMCAHWE WX CBOWCTB, MOJyYCHHUE, COOMpaHUE, PaCIO3HABAHUE U
M3Yy4YEHHE CBOWMCTB BOJIOPO/ia (TOPEHUE), B3aUMOJICUCTBHE BOAOPOAA C OKCUIOM
meau (II) (BO3MOXKHO HCIOJIB30BaHHE BHUJIEOMATEpPUATIOB), HAOIIOICHHUE



o0pa3loB BEUIECTB KOJMWYECTBOM 1 MOJb, HCCIEAOBaHUE OCOOEHHOCTEH
PaCTBOpPEHHsI BEIIECTB C PA3JIUYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHUE
pacTBOpPOB C OIPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBUE BOJbI C METAIaMH (HAaTpHUEM U KaiablueM) (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHANIOB), UCCIEIOBaHUE 00pa3Il0B HEOPTaHUYECKUX
BEILECTB PA3IMYHBIX KIJIACCOB, HAOJIOIEHHE U3MEHEHU OKPACKH MHIAUKATOPOB
B pacTBOpax KUCJOT U IIeJI0oUel, u3yueHue B3aumoaeictBus okcuaa menu (II) c
PacTBOPOM CEPHOM KHCJIOTHI, KACJIOT C METAJUIAMHU, PEAKIIMA HEUTpAIU3AIIH,
[IOJIyYEHUE HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHHUE OJHOIO METalla JPYrUM
U3 pacTBOpPA COJIM, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7a4 1o TeMe «BaxkHeiiune
KJIACChl HEOPTaHUYECKUX COCTUHEHUIN.

Ilepuoguvecknii 3axkon u Ilepumoamueckass cucreMa XHUMHYECKHUX
jiemeHTOB JI. . MenneneeBa. CTtpoeHue aTroMoB. XUMH4YeCKasi CBS3b.
OKHCINTEIbHO-BOCCTAHOBUTEIbHBIC PEAKINH

[lepBble MOMBITKH KiacCU(PUKAIIMM XUMHYECKUX 3JIeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE W IIEJIOYHO3EMENbHbIE METaJlIbl,
rajJloreHbl, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpbIE 00pa3yloT amdoTepHbIe
OKCHUJIbI U TUIPOKCH/IBI.

[Tepuoguueckuii 3akoH. [lepuoauyeckas cucremMa XUMHYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (OPMBI
Ilepnognueckorr cucrembl xumudeckux dneMeHtoB J[. M. Menneneesa.
Ileprionsl u rpynnbl. PU3HMYECKUN CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB
IIEPHOJIa U TPYIIIBI SJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAnep. M3oTombl. OIJIEKTPOHBI.
CtpoeHue 3IeKTPOHHBIX 00010YeK aTOMOB NEPBBIX 20 XUMUYECKUX 3JEMEHTOB
Ilepnognueckon cucremsl JI. M. MenneneeBa. XapakTepuCTUKa XUMUYECKOTO
3JIEMEHTA 110 ero nosnoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs paguyca aTOMOB XMMHUYECKHX AJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 FPYIIaM U IEPUOIAM.

3nauenne Ilepuonmnueckoro 3akoHa u llepuoguyueckol  CHCTEMBI
XUMHYECKUX DJIEMEHTOB JUISA pa3BUTHA Haykd U npaktuku. J[. 1. Mennenees —
YUYEHBIA U TPAXKIAHUH.

Xumuueckasi cBsi3b. KoBaneHTHast (ToJisipHas W HEMOJSpHAs) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. IOHHas CBS3b.

Crenenp okucneHuss. OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEaKLUU.
[Ipoueccsl OKUCAEHUS U BOCCTAaHOBIICHHSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:



U3ydeHue 0Opa3loB BEIIECTB METAJJIOB U HEMETAJUIOB, B3aHMMOJICHCTBHE
TUAPOKCHUA IIMHKA C PAacTBOpPAMHU KHUCJIOT U IIEJIoYeH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX —PEaKIUil
(ropeHue, peakiuu pa3aoxKeHusl, COEAUHEHHUS ).

Meostcnpeomemmnuie ceazu

Peanuzanusi MexnpeaMeTHBIX CBA3€d NMPU U3YYCHUU XUMHUU B 8 Kjacce
OCYILIECTBIISIETCS 4Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHSATHM, TAK U MIOHATHH, SBJISIFOLIUXCS CUCTEMHBIMHU JJIs OT/ICJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OO61Me ecTeCTBEHHO-HAYYHBIEC TIOHITHS: HAyYHBIN (aKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJW3, CHUHTE3, KiIacCupUKalus, TMEePUOIUIHOCTh, HAOIIOACHUE,
3KCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®dusuka: marepusi, aroMm, 3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIUJ,
U30TOIIbI, paJINOAKTUBHOCTb, MOJIEKYJIA, JIIEKTPUUYECKUI 3apsi/l, BELIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEILIECTBA, ra3, GU3HMUECKUE BEJIUUMHBI, €IMHULIBI
M3MEpPEHUs, KOCMOC, TTAaHETHhI, 3BE31bI, COJIHIIE.

buonorus: porocuntes, apixanue, obuocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpalbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYecKasi peaKkIus

[Tepnonnueckuii 3akoH. [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB
. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHHUH CBOWCTB
XUMUAYECKUX JJIEMEHTOB NEPBBIX TPEX NEPUOAOB, KaIHs, KaJIbIUA H HUX
COCIMHEHUN B COOTBETCTBUM C IIOJIO)KEHHUEM 3EMEHTOB B llepuomnueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BelllecTBa: BUIbI XUMUUYECKOUN CBSI3U. THIIBI KPUCTATUIMUYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU
Y BUJIa XUMHUYECKOM CBA3U.

Kinaccuduxanuys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUUECKUE
CBOMCTBAa BEIIECTB, OTHOCSIIUXCS K pPa3IUYHBIM KJIaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMHUYECKHX peakluil MO pa3IudyHbIM TMpU3HaKaM (110
YUCJIYy U COCTAaBY YYaCTBYIOIIUX B PEaKIMM BEUIECTB, MO TEIJIOBOMY 3 deKTy,
110 U3MEHEHUIO CTETIEHEN OKUCIICHUSI XUMUYECKUX JIEMEHTOB, IO 00PaTUMOCTH,
[0 y4YacTUIO Karajiu3aTopa). OK30- U  DSHJIOTEPMUYECKUE PEaKIIuH,
TEPMOXUMHUYECKUE YPABHEHHS.



[Tonsitue o ckopoctu xuMuyeckor peakuuu. [loHsTue 06 oOpaTUMBIX U
HEOOPATUMBIX XUMHUUECKUX peakiusX. [IoHATHEe 0 TOMOTE€HHBIX U T€TEPOTEHHBIX
peakuusix. Ilonstue o karanuze. IloHsATHE O XWMMHUYECKOM pPaBHOBECHUHU.
@akTophl, BIUSIONIME HA CKOPOCTb XUMHUYECKOM PEaKIUU U TOJIOKEHUE
XUMHYECKOTO PAaBHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMHU, AJIEKTPOHHBIA OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBleHHME  ypaBHEHHMU
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~PEAKIHUM C HCIOJIb30BAaHUEM METOJAA
AIEKTPOHHOTO OajaHca.

Teopust ~ SMEKTPOIUTHYECKOW  OUCCOUMALMHU.  OJJEKTPOIUTBI U
HEANEeKTpoauThl. KaTuoHbl, aHMOHBL. MexaHU3M JUCCOIMAlMU BEUIECTB C
pPa3IMYHBIMU BUJAMHU XUMUYECKOU CBsi3U. CteneHb nucconuanuu. CuiabHbIE U
cita0Oble DJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHUS PEAKIUNA HOHHOTO
oOME€Ha, TOJIHbIE U COKpalll€éHHbIE MOHHbIE YpaBHeHMs peakuuil. CBoiicTBa
KHCJIOT, OCHOBAaHUM U COJIeH B CBETE NPEICTaBICHUUA 00 3IEKTPOJUTUUYECKON
nucconnanyu. KauectBeHHble peakiiyy Ha HOHBI. [IoHATHE O rUapOIU3e COoNei.

Xumuueckuit IKCnepumenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALNINYECKUX PEIIETOK HEOPTaHUYECKHUX
BEIIIECTB — META/VIOB M HEMETa/uIoB (rpaduta W ajiMaza), CIOKHBIX BEIECTB
(XxJopua HaTpus), UCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOU peaKkIuu
OT BO3JICHCTBUSl Pa3IMYHBIX (PAaKTOPOB, HCCIEIOBAHHE 3JIEKTPOIPOBOIHOCTU
pPacTBOPOB BEIIECTB, NpOLECCAa IUCCOLMALMU KHUCIIOT, IIEJIOYe M CoJiel
(BO3MOXXHO HCIOJIb30BAaHUE BHUACO MAaTEpPHAIOB), MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPU3HAKK MPOTEKAaHHUs] peakuMid HOHHOro oOMeHa
(oOpazoBanue ocajka, BbIJICIEHUE Tra3a, oOOpa3oBaHUE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX T[PUMEPBl  OKHCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
(ropeHue, peakIuu pa3ioKeHHsl, COSIMHEHUS ), PACTIO3HABAHNE HEOPTAaHUYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pEAaKUUMWA Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJsnibl U X coeIMHEHUS

OO6miast xapakTepucTHKa TaloreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CtpoeHue u Gu3n4ecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XHWMHUYECKHE CBOMCTBa Ha TMpuUMepe XJjopa
(B3aMMOJEHCTBUE C METaJJIaMH, HEMETa/laMM, LIeJIo4YaMu). XJIOPOBOIOPO/I.
ConsiHast KUCI0Ta, XUMUYECKUE CBOMCTBA, MOJy4YEeHHUE, NpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOAOPOJA HAa OPraHW3M 4YeJOBEeKa. BakHeIne XJIOpUIbl U UX
HAXO0XKJICHUE B IPUPO/IE.



O6mmas xapakrepucTika 3eMeHToB VIA-rpynmnbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHue u Guznyeckue CBONCTBa
MPOCTBIX BEMIECTB — KHCIOpOAa W Cephl. AJUIOTPOMHBIC MOIUMUKAITIU
KHUCJIOpOoAa U cepbl. XuMHUUYeCcKue cBoiicTBa cepbl. CepoBOIOPOJ, CTPOECHUE,
busznueckue M XUMHYecKue cBoiicTBa. OKCHABI Cepbl KaK MPeICTaBUTETU
KUCJIOTHBIX OKCUJIOB. CepHasi KHCJIOTa, (pU3nueckue U XMMUUYECKHUE CBOMCTBA
(oOmue Kak MpeacTaBUTENsS Kilacca KUCIOT U cnenuduueckue). XUMUYECKUE
peaKIuu, JIeKAIIUE B OCHOBE IMPOMBIIUICHHOTO CHoco0a MOJYYEHHUsI CEpHOMU
KUCIO0ThI. [IpuMeHeHnue cepHoit KUcaoThl. CoiM CEpHOM KMCIOThI, KAYeCTBEHHAs
peakuusi Ha cyibdar-uoH. HaxoxaeHue cepbl U €€ COCAMHEHH B MPUPOJIE.
XHUMHUYECKOE 3arps3HEHUE OKPYXKAIoIMIeH Cpelbl COCIUHEHUSMH  CEphI
(KUCIIOTHBIE JIOXKIU, 3arpsi3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MpeJOTBPAICHUSI.

OO6mas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHN OKUCIIEHUS. A30T, paclipoCTpaHEHUE B IPUPOJIE,
dbuznyeckre U xuMuueckue cBorictra. Kpyrosopor azora B npupoje. AMMUaK,
ero (gusnyeckne M XMMHUYECKHUE CBOWCTBA, TMoJydeHne W mpumeHeHue. Comu
aMMOHWUS, UX (PU3NYECKUE U XUMUYECKHE CBOMCTBA, mpuMeHeHue. KauecTBeHHas
peakiysi Ha UOHBI aMMOHUS. A30THasi KUCIOTa, €€ MoyiydeHue, Gu3ndecKue u
XUMUYECKue CBoMcTBa (00IIMe Kak TpeACTaBUTENS Kiacca KUCIOT |
cneuuguueckue). Mcnoap3oBaHME HUTPATOB M COJE aMMOHHUS B KadyecTBE
MUHEPAThHBIX yHAOOpeHHH. XUMHUYECKOE 3arpsi3HCHHE OKPYKAIOIMIEH Cpembl
COCIMHEHUSIMU a30Ta (KHUCIOTHBIE IO/, 3arps3HEHHE BO3[yXa, MOYBBI U
Bos0éMOB). Docdop, amnorpornHbie Mogudukanuu ¢ocdopa, GU3MIECKUE U
xumuueckue cpoiicta. Oxcua pochopa (V) u pocdopnas kucinora, hpuznyeckue
U XMMHYECKUE CBOMCTBa, moiiyyeHue. Mcnonb3zoBanue (ochaToB B KauecTBe
MUHEPATbHBIX YI0OpEHUH.

O6mas xapakrepucTuka 3neMeHToB [VA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapakTEpHble CTENEHU OKUCIEHUsA. YTIIepoJ, aJUIOTPOIHbIE
Moau(dUKALIUK, PaACIpPOCTpaHEHHWE B MpUPOJAC, (PU3NUECKHEe U XUMHUYECKHUE
cBoiicTBa. Ancopbumsi. KpyroBoport yrieposa B mpupoje. OKCuabl yriaeposaa, ux
bu3nYecKkue W XUMHYECKHE CBOWCTBA, JEWCTBHE HA >KUBBIC OPTraHU3MBI,
MOJIy4eHHE U NMPUMEHEHUE. DKOJIOTHUYECKUE MPOOJIeMbl, CBA3aHHBIE C OKCUIIOM
yriepona (IV), rumore3a T100adbHOTO MOTEIJICHUS] KIWMaTa, MapHUKOBBIN
s dekt. YrosbHas KUCIOTA U €€ COU, NX (PU3NYECKUE U XUMUYECKHUE CBOMCTRA,
MoJiydeHue W mpuMeHeHue. KadecTBeHHass peakmus Ha KapOOHAT-MOHBI.
Hcnonb3oBanre kKapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIIICHHOCTH U CEILCKOM
XO35MCTBE.



[lepBoHauanbHble TOHATHS OO0 OpPraHUYECKUMX BEIIeCTBaX Kak o
COEIMHEHUSIX yriiepoaa (METaH, 3TaH, dTWUJIEH, aleTUJIEH, 3TaHOJ, TJIULEPHH,
yKcycHas kucinora). IIpupogHble HCTOYHUKH — YIJIEBOIOPOJOB  (YroJib,
MIPUPOHBINA Ta3, HeDTh), MPOIYKTHI UX TIEPepadOTKU (OEH3HH), UX POJIb B OBITY
U NpoMbIIIIeHHOCTH. [loHATHEe 0 OMOJOTMYEeCKH Ba)KHBIX BELIECTBAX: JKHUPAX,
Oenikax, yrieBojax — M UX pOJM B KU3HU 4eloBeka. MaTepualibHOE €IUHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUH.

Kpemunii, ero ¢usmveckne W XUMHUYECKHE CBOWCTBA, MOJYYCHHE U
npumeHenue. CoeauHeHus: KpeMHusa B npupoje. OOmue npeacTaBieHuss o0
okcuze kpeMuus (IV) u kpemuueBoit kuciaore. CUIMKATBI, UX UCTIOIH30BaHUE B
OBITY, B IPOMBIIIUICHHOCTH. BakHe11e CTpouTeIbHbIe MaTepHalIbl: KEpaMuKa,
CTEKJIO, IEMEHT, O€TOH, Kene300eToH. [Ipobiembl 0€301MacHOTO UCTIONb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEIHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

n3ydeHue 00pasiioB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIHUM Ha XJIOPUI-MOHBI U HAOIIOJICHUE
MPU3HAKOB WX MPOTEKAHMUS, OIBITHI, OTPAKAIOIMNE (PU3NUECKHE U XUMHUICCKUE
CBOMCTBAa TQJION€HOB U HMX COEIUHEHUN (BO3MOXKHO HCHOJIb30BAHUE
BUJIEOMATEPUATIOB), O3HAKOMJIEHHE C O0pa3laMu XJIOpPUAOB (TaJOT€HUJIOB),
O3HAKOMJIEHWE C oOpa3lamMu cepbl U €€ COEIMHEHUSIMH (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), HAONIOJEHHE Mmpouecca OOyIJIMBaHUs
caxapa noJ JACHUCTBUEM KOHUCHTPHUPOBAHHOW CEPHOM KHCIOTHI, H3YYCHHE
XUMUYECKUX  CBOMCTB  pa30aBICHHOW CEpHOM  KHUCIOTBI, TPOBEJCHUE
KauyeCTBEHHOM peakuud Ha cyiabhaT-uoH U HAOIIOJIeHHe Mpu3HaKa e&
MPOTEKaHUs, 03HAKOMIIEHHE C (PU3NYECKUMHU CBOICTBaMU a30Ta, hochopa u ux
COCIMHEHH (BO3MOXKHO HCIIOJIb30BaHUWE BHJIEOMATepHaloB), 0Opa3lamu
a30THBIX B (POCHOPHBIX yIOOpPEHUH, OIyUeHHEe, COOMpaHKe, pacIIO3HABAHHE H
U3YUYEHHUE CBOMCTB aMMHUaKa, IMPOBEJACHHWE KAYECTBEHHBIX pEaKUUi Ha HOH
aMMOHUSI W ¢ochaT-MOH U U3YYEHUE TNPU3HAKOB HUX MPOTEKAHMS,
B3aUMOJICHCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), H3YYEHUE MOJENIEH KPUCTAIUIMYECKHUX
peméTok anMasa, rpaduTa, QyuiepeHa, 03HaAKOMIICHUE C MPOIIECCOM aJICOpOIUU
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTUBOTa3a,
NoJiy4eHue, CoOMpanue, pacrio3HaBaHUE U U3yUYEeHHE CBOWCTB YIJIEKUCIIOrO rasa,
MPOBE/ICHUE KAUYECTBEHHBIX PEAKIIUA HAa KapOOHAT U CHIIMKAT-UOHBI U U3yUYCHUE
MPU3HAKOB MX MPOTEKaHUs, O3HAKOMJIEHHE C NPOIYKIMEH CHUIIMKATHOMN
MIPOMBIIIEHHOCTH, PEIIEHUE IKCIIEPUMEHTAIbHBIX 3a7a4 110 TeMe «BaxkHeitmue
HEMETAJIbI U UX COCMHEHUS.



MeTaJiibl 1 X COeIMHEHUS

OOmast XapakTepUCTUKAa XUMHUYECKMX DOJEMEHTOB — METAJIOB Ha
OCHOBAHUU UX MOJ0XKeHUS B [leproanueckon cucreMe XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa u ctpoeHusi aroMoB. CTpoeHue MeTaioB. Meramnudyeckas
CBSI3b M METAJUIMYECKash KPUCTAJUIMYECKAS] PEIIETKA. DIEKTPOXUMUYECKHUMN Psifl
HanpsDKEHU MeTayuioB. (DU3WYECKUE U XHUMHUYECKHE CBOMCTBA METAJJIOB.
OO6mume crnocoObl mnonyyeHuss MmeTawioB. IloHATHE O KOpPpPO3UMU METAILIOB,
OCHOBHBIE CIOCOOBI 3amMThl WX OT Kopposun. CruiaBel (CTayib, YYTYH,
TIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIINICHHOCTH.

[I{esouHbIe METAIIBL: TTOJI0KEHUE B [leproanueckoil cucTeMe XUMUYECKUX
anemeHTOB [. 1. MenneneeBa, CTpO€HUE UX aTOMOB, HAXOXKIAECHUE B IIPUPOJIE.
du3nyeckre 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpud U Kaius). OKCuabl U
TUAPOKCUABI HATpusi W Kaius. [IpuMeHeHue IIEeTOYHBbIX METaNIOB M HUX
COeIUHCHUH.

[I{er04yHO3E€MENIbHBIE METAUIbl MAarHuid W KaJbIUMH: TOJIOKEHUE B
[Tepuoanueckont cucreme xumuueckux sneMmeHToB 1. 1. Menaeneesa, ctpoenue
WX aTOMOB, HaxOxJcHHe B npupoje. Ousznueckue M XUMHUYECKUE CBOMCTBA
MarHusi M Kajpuus. Baxheimme coequHEHUs Kanblus (OKCUI, THUIPOKCHU],
coin). JKECTKOCTH BOJIBI M CLIOCOOBI €€ yCTPaHEHHUS.

AmomuHui: mnosoxeHue B llepuonnueckoil cucreMe XMMHYECKHX
anemeHToB JI. M. MenneneeBa, CTpOCHME aTOMa, HAXOXKJECHUE B MPUPOJIE.
dusnyeckne W XHMHYECKHE CBOMCTBA altOMUHHA. AMQOTEpHBIC CBOHCTBA
OKCHJIa ¥ TUAPOKCUA ATFOMUHUSL.

XKeneso: nonoxenue B [lepruoguyeckoil cucTeMe XUMUYECKHX AJIEMEHTOB
. 1. MenaeneeBa, CTpO€HUE aroma, HaXOXJIeHUE B npupone. Pusnyeckue u
XUMHUYECKue CBOMCTBa xkene3a. Okcuabl, rugpokcuabl u conu xkeneza (1) u
xene3a (III), ux coctas, cBOMCTBA U MOIYUYEHHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHWE C O0Opa3llaMud METaUIOB M CIUIaBOB, MX (PU3NYECKUMHU
CBOMCTBaMHU, W3YYECHHE PE3yJbTaTOB KOPPO3UU METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHIIA
KaJIbI[USl U HATpUs C BOAOW (BO3MOXKHO HCIOJIb30BAHHE BHUIEOMATEpPUAIIOB),
UCCJIEOBAHNUE CBOMCTB JKECTKOM BOJIbI, IPOLIECCA TOPEHHUS KEJNE€3a B KHUCIOPOJIE
(BO3BMOXKHO HCIIOJIB30BaHUE BHJJACOMATEPHAIIOB), MPU3HAKOB MPOTECKAHUS
Ka4EeCTBEHHBIX PEAKIUI HA NOHBI: MAarHUsl, KaJIbIUs, ATFOMUHUSA, [IMHKA, KeJe3a
(IT) u xene3a (I111), menu (11), Habar0AEHUE M OMTUCAHUE TTPOLIECCOB OKPAIIMBAHUS
IJJAMEHH WOHAaMU HaTpHsl, Kaiusl MU KalblHs (BO3MOXKHO MCIOJIB30BAHUE
BUJICOMATEpUAIOB), HCCIeIOBaHWE aM(OTEpPHBIX CBOWCTB THUJPOKCHUIA



AITIOMHUHUS U TUIPOKCH/IA [IMHKA, PELICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BaxHeiire MeTamibl U UX COCUHEHUS.

XuMuf ¥ OKpY:KaoIias cpeaa

BemecTtBa 1 MaTepuaibl B MOBCEIHEBHOW JKM3HU 4eJIOBeKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMHUECKUX peakinii B ObITy. [lepBasi momonrs mnpu
XUMUYECKUX 0KOTaX M OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPYkKaIOIIeH cpeibl (IpeaesibHas JomycTuMast
KOHIIeHTpalus Beuiects, aanee — [1/IK). Ponb xuMun B peniieHu 3KOJIOTHYECKUX
mpooem.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3lioB MaTEpUaIoB (CTEKIIO, CIUIaBbl METAJIOB, MOJUMEPHbIC
MaTepuabl).

Mexcnpeomemmoie ceazu

Peanuzanust MexnpeaMETHBIX CBA3€H MpPU U3yYEHUM XUMHUU B 9 Kiacce
OCYULIECTBJISIETCS. Yepe3 HCIO0JIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHATHH, SBJISIFOIIAXCS CUCTEMHBIMHU JJIsI OT/ICJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYYHBIA (PaKT, TUTIOTE3a, 3aKOH,
Teopus, aHaiu3, CUHTE3, KiacCUpUKAIMs, MNEePUOJUYHOCTh, HAOII0ICHHE,
AKCIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHHE, MOJIEb, SBJICHHUE, MapHUKOBBIN
a3 dekT, TEXHOIOTHUSI, MAaTEPHUAIIBI.

®usuka: Marepus, aToMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIHI,
M30TOIbl, PAaJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKHUI 3apsij, MPOBOJHUKH,
NOJYIPOBOJHUKH, JAUDIIEKTPUKH, (HOTODIEMEHT, BEIIECTBO, TENO, O0BEM,
arperaTHO€  COCTOSIHME  BEIECTBA, Tra3, pacTBOpP, PaCTBOPHUMOCTS,
KpUCTAJUTMYECKasi pemeTka, CIUIaBbl, (U3UYECKUE BEIUYUHBI, €IUHUIIBI
M3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, MIJIAaHETHI, 3BE€3/1b1, COHIIE.

buonorus: ¢orocunres, npixanue, ouocdepa, sKOCUCTEMa, MUHEPATILHbBIE
yI00pEeHHUs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPalbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOTIAEMbIE, TOTLIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE pPE3yNbTaThl OCBOCHHSI IMPOTPaMMbl OCHOBHOTO OOIIETO
0o0pa3oBaHus JOCTUTAIOTCA B X0Ji¢ OOy4YEHHsS XUMHHU B €IUMHCTBE y4eOHOU M
BOCHIUTATEIIbHON  AEATEIBHOCTA B  COOTBETCTBUM C  TPaAUIUOHHBIMU
POCCHMCKUMH COLIMOKYJBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU,
MPUHSATHIME B OOIIECTBE MPaBWJIAMUA M HOPMaMH TOBEACHUS U CTIOCOOCTBYIOT
MpolieccaM CaMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATU3AIMUA 00YUYaIOIIUXCSl.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPAXKalOT TOTOBHOCTH  OOyYarOUIUXCS
PYKOBOJACTBOBATbCSI CHUCTEMOW IIO3UTHMBHBIX IIEHHOCTHBIX OpUEHTAUUU U
pacIIMpEHUE OIbITA IESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuOTHYECKOT0 BOCTIMTAHMS

IIEHHOCTHOT'O OTHOIIEHUSI K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAYYHOMY HACJEIWI0, TOHMMAaHUs 3HAUYCHUS XWMHUYECKOM
HayKH B KU3HU COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOM
uHopMaIMel O TMEepPeIOBBIX JOCTHIKCHHUSX U OTKPBITHUSX MHPOBOM U
OTCUYCCTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00
YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

MPEJICTABICHUSI O COLMAJIBHBIX HOPMAaxX M MPaBUJIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTHBE, KOMMYHUKATHBHON KOMITIETEHTHOCTH B OOITIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATENbCKOM, TBOPUYECKOM W  JIPYTUX  BHJAX
NESATeTbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JESATEIBLHOCTH TPHU
BBITIOJTHEHUU Y4YE€OHBIX, IMO3HABATENIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM  Y4YEOHBIX  MPOEKTOB, CTpEMJIEHUA K
B3aMMOTIOHMMAHHIO ¥ B3aUMOTIOMOIITH B MPOIIECCE ITON YIECOHOU ACSITEIIBHOCTH,
FOTOBHOCTH OIICHUBAaTh CBOE IMOBEJAECHHUE M IIOCTYINKHM CBOUX TOBAPHUILECH C
MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCJIEACTBHI
MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHYECKUE ITPEACTABICHUS O BEIIECTBE U XUMUYECKON PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH W COCTABJISIIOIIME
OCHOBY JJIsl TOHUMAaHHUSI CYIIIHOCTH HAYYHOU KapTUHBI MUpPA, MPEJCTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSA MPUPOJIBI, B3aUMOCBS3SIX YEIIOBEKA C
MPUPOJTHOM CPEAO0M, O POJIM XUMHUHU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;



NIO3HABATEIbHBIE MOTUBBI, HAIPABJICHHBIE HA MTOJYYE€HHE HOBBIX 3HAHUI 110
XUMUU, HEOOXOAUMBIEC 1Jis1 OOBSICHEHUS HAOJIOAAEMbIX MPOILIECCOB U SBJICHUH,
MO3HAaBaTENbHON, MH(OOPMALIMOHHOW U YUTATENILCKOW KYJIbTYpbl, B TOM YHUCJE
HAaBBIKOB CaMOCTOATENbHON pabOThl ¢ Y4YEOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYPOM, MOCTYNMHBIMU TEXHUYECKUMU CPEJACTBAMU HHPOPMAIIMOHHBIX
TEXHOJIOTHUH;

MHTEpeC K OOYYEHUIO U TO3HAHUIO, JIF0OO3HATEIBLHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, MPOCKTHOM W  HCCIIEIOBATEIHCKON
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HANPABJICHHOCTU U YPOBHS 00yUeHUS B
JIaJIbHEUIIIEM;

4) popMupoBaHHSs KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM HA 37I0POBBIN 00pa3 >KM3HU, OCO3HAHUE TOCIIEICTBUI U
HENPUATHE BPEIHBIX MPUBBIYEK (YMOTPEOJEHUS alKoroJisi, HApPKOTHUKOB,
KypeHHs ), He0OXOIUMOCTH COOJTFOCHUS TTPaBUII OE30ITaCHOCTH MPU 0OpallieHUH
C XMMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HH;

5) Tpy10BOro BOCIMTAHMS:

MHTEpPEC K MPAKTUYECKOMY H3Y4YEHHUIO mpodeccuili U TpyJa pazIdudHOro
poja, yBaXKEHHUE K TPYJly U pPe3yibTaTaM TPYJIOBOM NESITEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHHMS MPEJIMETHBIX 3HAHUW MO XWMHH, OCO3HAHHBIM BBIOOD
WHJIUBUIYAIIbHOM TPAeKTOPUM MPOJOJDKEHUS 00pa3oBaHuA C  YyU4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, YCIEmHOW MPOGEeCCHOHAIBHOW NEITCIPHOCTH M Pa3BUTHS
HEOOXOIUMBIX YMEHHI, TOTOBHOCTH aJalTHPOBAaThCA B MpodeccHOoHaNbHON
cpene;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTHYECKHU IIEIeCO00pa3HOe OTHOIIEHHWE K TMPHUPOJE KAaK HCTOYHHKY
KU3HU Ha 3emJle, OCHOBE €€ CylIECTBOBAHUS, IOHMMAHNE LIEHHOCTU 3JJ0POBOTO
u Oe3omacHoro obpasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MYECKOMY M TICUXUYECKOMY 37I0pPOBBIO, OCO3HAHUE IIEHHOCTH COOJIIOJICHUS
mpaBui 0E€30MacHOTO TIOBEACHHS MPU paboTe C BEIIeCTBAMHU, a TakkKe B
CUTYyalUsX, yTPOXKAIOIINX 310POBbIO U )KU3HHU JIIOACH;

CIIOCOOHOCTH MPUMEHSITH 3HAHUS, MMOTyYaeMble PU U3yUYEHUU XUMUU, IS
pellIeHusl 3aj1ad, CBA3aHHBIX C OKPYXKAIOWIEHM MPUPOJHOU CpEeraoM, s
MOBBIIIEHUS YPOBHSI DKOJOTHYECKOM KYJIbTYpPhl, OCO3HAaHHS TJ100ATILHOTO
XapakTepa dK0JIOTHYECKUX MPOOJIEM U MyTEH UX pelieHus MOCPECTBOM METOIOB
XUMHUH, HKOJOTHUYECKOTO MBIIUICHHUS, YMEHHUS PYKOBOJICTBOBAaTHCS WM B
NO3HABATEIbHOM, KOMMYHUKATUBHON U COI[MAJIbHOMN MTPaKTHKE.



METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MerampenMETHBIX pe3yJIbTAaTOB BBIJICISIOT 3HAUYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUST OOICHAYYHbIE TMOHATHS (3aKOH, TEOpPHs,
MIPUHIINIL, THIIOTE3a, PaKT, CUCTEMA, IIPOIIECC, IKCIIEPUMEHT U IPYTOE. ), KOTOPHIS
UCITOJIB3YIOTCSl B €CTECTBEHHO-HAYUHBIX YUYE€OHBIX MpEeAMEeTax W IMO3BOJISIOT Ha
OCHOBE 3HAHUM U3 ITUX MPEAMETOB (POPMUPOBATH MIPEACTABICHUE O IIEJTOCTHOM
HAay4yHOM  KapTWHE MHpa, U  YHUBEpPCaJbHble  y4yeOHBIE  JCHCTBUS
(mo3HaBaTeNbHEIE, KOMMYHUKATUBHBIE, pEryJIATUBHEIE), KOTOpBIC
obecricunBalOT  (OpPMHUPOBAHHWE  TOTOBHOCTH K  CAaMOCTOSITEIHLHOMY
MJIAHUPOBAHUIO M OCYIIIECTBIICHUIO YUECOHOM NESITEILHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiicTBUSA

ba3oBble JJornyeckue AeicTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILUICHHUS] IPU OCBOCHUH
3HAHUM: PACKPBIBATh CMBICI XUMUYECKUX MOHSATUMN (BBIICIISITH UX XapaKTEPHbIC
IPU3HAKU, YCTAHABIUBATh B3aUMOCBS3b C IPYTUMHU MOHITHUSMH ), UCIIOJIH30BATh
MOHATHUS 1J1s1 OOBACHEHUS OTJAEIbHBIX ()aKTOB U SBJICHUH, BHIOUPATh OCHOBAHUS
U KPUTEPUH TS KIaCCU(DUKAITUN XUMUYECKHUX BEIIECTB U XUMHYCCKUX PEAKITUH,
YCTaHABJIMBATh MPUIMHHO-CIICJICTBEHHBIC CBS3U MEXIY OOBEKTaMH H3yUCHHS,
CTPOUTH JIOTHYECKHE pacCykaeHusd (MHAYKTUBHbBIC, JEIYKTHUBHBIC, IIO
aHaAJIOTHUM ), JIeJaTh BBIBOJIbI M 3aKJIFOUCHUS,

YMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUSA MOHATHUS (MPEIAMETHBIE HU
METaNpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, HCIOJIb3yEMbIE B
XUMHH, TPeoOpa3oBBIBaTh IIMPOKO IPUMEHSIEMBIE B XHMHH MOJEIbHBIC
peACTaBICHUS — XUMUYECKUM 3HAaK (CUMBOJI 3JIEMEHTA), XUMU4eckas hopMmya
U YpaBHEHUE XUMHYECKOW PEAKIIUU — MPHU PElICHUH y4eOHO-TTO3HABATEIbHBIX
3a/1a4, C Y4ETOM ITUX MOJIEIbHBIX MTPEJCTABICHHUIN BBISIBISTh U XapaKTEPU30BaTh
CYIIECTBEHHbIE MPU3HAKA HU3YYAE€MbIX OOBEKTOB — XMMHUYECKHX BEILECTB H
XUMHUYECKUX pEeaKIuid, BBIABIATH OOIIUME 3aKOHOMEPHOCTH, IPUUHUHHO-
CJIEJICTBEHHBIC CBS3U U MPOTUBOPEYMS B U3YUAEMbIX MPOILIECCAX U SIBJICHUSIX.

ba3oBble ucciieoBarTe/ibCKHe JeliCTBUA:

YMEHHE UCIOJIb30BaTh MOCTABICHHBIE BOMPOCH B KaU€CTBE MHCTPYMEHTA
MMO3HAHUSA, a TAKXKE B KayeCTBE OCHOBBI Mg (DOPMHUPOBAHMS THIIOTE3BI IIO
MIPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYKJICHU;

MPUOOPETEHUE ONbITA MO IJIAHUPOBAHHIO, OPraHU3AIlMd U MPOBEIACHUIO
YYEHUYECKUX HKCIEPUMEHTOB, YMEHHE HaOM0JaTh 3a XOJOM IIpoIllecca,
CaMOCTOSATEILHO TPOTHO3UPOBATH €T0 PE3yIbTaT, (OPMYITHPOBATH 00OOIICHUS
Y BBIBOJIBI 10 PE3yJIbTaTaM IMPOBEAEHHOIO OIbITA, UCCIEAOBAHUS, COCTABIISITH
OTUY€T O MIPOJICJIAaHHOM paboTe.



PabGora ¢ unpopmaunmeii:

yMEHHE BBIOMpAaTh, aHAIM3UPOBATh M HMHTEPHPETUPOBATH WH(OOPMAIIUIO
Pa3IMYHBIX BUIOB U (OPM MPEICTABICHHUS, TTOTYYaeMYyI0 U3 Pa3HbIX HCTOYHHUKOB
(HayYHO-TIOMYJISIpHAST JIUTEpaTypa XUMHUYECKOTO COJEP)KaHUsI, CIPABOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTUUECKU OLIEHUBATH MPOTHUBOPEUUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

yMEHHE PUMEHSATH Pa3IndHbIe METOABI U 3allPOCHI TP MOUCKE U OTOOpE
uH(GOpPMAllMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX ISl BBIOJHEHUS
y4eOHBIX ¥ MO3HABATEIbHBIX 3a/1a4 ONPECIEHHOT0 TUIIAa, TPUOOPETEHUE OIbITA
B 00JIaCTU HCIIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
OBIIQJICHUE KYyJIbTYpOW AaKTHBHOTO WCIIOJIb30BAHUS PA3TUYHBIX TMOUCKOBBIX
CHUCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OPMYy MpEACTaBICHUSI
uH(OpMAIUU W WUTIOCTPUPOBATH pElIaeMbIe 3a/ladi HECJIOKHBIMU CXEMaMH,
auarpaMMaMu, Ipyrumu opmamu rpad@uku 1 1X KOMOWHAIIUSIMU;

YMEHUE UCIOJIb30BaTh W aHAJU3MpOBaTh B TMpolecce ydyeOHOH U
HCCIIEIOBATENLCKOM eI TEIbHOCTH HHPOPMAITUIO O BIUSHUH MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3sIIICTBa M TPAHCIIOPTa HA COCTOSIHUE OKPYXAloIIed MpUpOAHON
CpeJibl.

KoMMmyHuKkaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

yMEHHUsl 3aJaBaTh BOMNPOCHl (B XoAe Auanora M (Wiau) TUCKYCCHUHU) TI0
CyLIECTBY 00CyXIaeMoil TeMbl, (OPMYJIUPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTENFHO BBITIOJHEHUS MPEIOKEHHOHN 3a1a4u;

YMEHUSI TPEJCTaBIATh IOJYYEHHBIE pE3yJbTaThl IO3HABATEIHLHOMN
NESTENbHOCTY B YCTHBIX M THCBMEHHBIX TEKCTaX; JelaTh MPE3eHTAINI0
pe3yNIbTaTOB BBITIOJHEHUSI XUMUYECKOTO HKCIIEPUMEHTA (J1TAO0OPaTOPHOTO OIBITA,
nabopatopHoil pabOThHl MO MCCIEAOBAHUIO CBOMCTB BEHIECTB, Y4YEOHOTO
MIPOEKTA);

yMEHUSI y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATENILHOM W  HCCIEOBATENIbCKOM  ACSATENbHOCTH TMPU  pPEUICHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE y4ETa OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uIuii (00cyx1eHusi, 0OMeH MHEHUSIMHU, «MO3TOBBIE IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JIEWCTBUN, ONpEICICHUE KPUTEPUEB 110 OIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PeryjasiTuBHBIE YHUBEpPCAJIbHbIE YUeOHbIE eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OMPEACIATh LEIN ACSITeNbHOCTH, MJIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeSITENHbHOCTD, BRIOUpaTh Hanbosee 3pheKTUBHBIE CIIOCOOBI pelIeHUs YUYeOHBIX
M TI03HABATENbHBIX 33J]a4, CAMOCTOSITEILHO COCTaBISATh WM KOPPEKTUPOBATh



MPEVIOKEHHBIM AJITOPUTM JIEUCTBUU IIPU BBINOJHEHUM 3aJaHUKM C Y4ETOM
MOJTYYEHHsI HOBBIX 3HAHUU 00 M3ydaeMbIX 00BEKTaX — BEIIECTBaX U PEaKIUsX,
OLICHHBATh COOTBETCTBHUE IMOJYUYEHHOI'O PE3yJbTaTa 3asBJICHHOM LIEJIH, YMECHHUE
HCIIOJIb30BaTh U AHATU3UPOBATH KOHTEKCTHI, IPEAJIaraeMbl€ B yCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBLHOIO
coJlep KaHMsl, YCTAHOBJIEHHOIO NaHHOHN (enepaibHONM pabouell Mmporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYAOUIMMHUCS HAay4YHbIE 3HAHUS, YMEHUS U CHOCOOBI
nercTBUM, crenudpuyeckue Ui MPEAMETHOM 007acTH  «XHUMHS», BHUJIBI
NEATEIbHOCTH 10 TOJIYYEHHUIO HOBOTO 3HAHWS, €ro HHTEPHpETAIUHy,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAITUX.

K koniy oOydenus B 8 kiacce mpeaMmeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y 00YUAIOIIUXCST YMEHUI:

e PAaCKpbIBATh CMBICI OCHOBHBIX XUMUYECKHX MOHSATUI: aTOM, MOJIEKYJIA,
XUMHYECKUN DJIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMECh
(oIHOpO/IHAs ¥ HEOJITHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs
Y MOJICKYJISIPHAsI Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca,
MaccoBasi J0JisI XMMHUYECKOrO0 3JIEMEHTAa B COCIMHEHUHU, MOJSPHBII
00BEM, OKCH[, KHCIIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPUIIATEIHHOCTD,
CTETMeHb OKHUCJICHUS, XMMUYECKasi peakius, KiacCuuKaius peaxKiiuii:
pEAKUHMU COCIUHEHUS, PEAKUUH PA3JIOKECHUS, PEAKIMU 3aMEIICHUS,
peakmu 0OMeHa, 9K30- M YHIOTEPMHUIECKUE PEAKITNH, TETTOBOM A HeKT
peaKkIuu, sIAPO aToMa, AJICKTPOHHBIN CIION aTroMa, aTOMHas OpOUTallb,
paguyc aroMa, XHMHUYECKass CBS3b, INOJSIpHasE M HENOJSpHas
KOBAJICHTHasl CBA3b, MOHHAs CBS3b, HMOH, KAaTHOH, AHHWOH, PacTBOp,
MaccoBasi J10Jisl BenlecTBa (MPOIEHTHASI KOHIIEHTPAIIKs) B PACTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX MOHSATUUA U
OPUMEHSTH 3TH NOHATHUS IPU ONMMCAHUM BELIECTB U UX MPEBPALLICHUI;

e UCIIOJIb30BaTh XHMHMUYECKYI0 CHMBOJIUKY JJISI COCTaBJiCHUS (POopMyI
BEILIECTB M YPABHEHUN XUMUUYECKUX PEAKIINIA;

e ONpEACNITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX,
CTENEHh  OKHCIICHHS JJIEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
PUHAJIEKHOCTh BEUIECTB K ONPENEIEHHOMY KJIACCy COCIMHEHUN IO
dbopmynaMm, BUJ XUMHUYECKOW CBSI3M (KOBaJlGcHTHAasT M WOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBath cmbica llepuonnueckoro 3akona [[. M. Menneneesa:
JEMOHCTPUPOBATh MMOHHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTU CBOWMCTB
XUMHYECKHUX AJIIEMEHTOB OT UX NOJIOXKEHHUs B llepnoanueckoit cucreme,



3aKOHOB COXPAHEHHUsl MacChl BEUIECTB, MMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJIIPHOTO YUEHUs, 3aKOHa ABOTAJIPO;

OMUCHIBATh M XapakTepu3oBaTh TaOnuuHyro (opmy Ilepuonnueckoit
CUCTEMBbl XMMHYECKHUX DJJIEMEHTOB: pa3MyaTh TOHATHUS «TJaBHAs
noarpynna (A-rpynmna)» u «modounas noarpynmna (b-rpymnmna)», mManbie
U OOJIbIITKE TEePUOJIBI, COOTHOCUTh 0003HAYCHHS, KOTOPHIE UMECIOTCS B
tabiuue «llepuonnueckass cucrema XuMHYeckux saemeHToB JI. W.
MenpneneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsn sapa, OOIIee YHCIo
AJIIEKTPOHOB U paclpeieIeHUE UX 0 DJIEKTPOHHBIM CIIOSIM);
KJIacCU(UIIMPOBATh  XUMHUYECKHE  DJICMEHTBI,  HEOPraHWYCCKHE
BEIIECTBA, XUMUYECKHUE PEAKITUH (TI0 YUCITy U COCTaBY yYaCTBYIOIINUX B
pEaKIMK BEIIECTB, M0 TETIOBOMY 3P deKTy);

XapaKTepu30BaTh (OMUCHIBATH) O0IME XMMUYECKHUE CBOMCTBA BEIIECTB
pa3NUYHBIX  KJIAaccoB,  MOATBEPXKJas  ONHMCAHWE  IpUMEpamMu
MOJICKYJIIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUYCCKUX PEaAKITHIA;
MPOTHO3UPOBATh CBOWMCTBA BEMIECTB B  3aBUCUMOCTH OT WX
KauyeCTBEHHOTO COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XWMHUYECKHX
IPEBPAILCHUN B PA3IMYHBIX YCIOBUSX;

BBIYHCIIATE OTHOCUTCIBHYIO MOJICKYJSIPHYI0O W MOJISIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JIOJKO XHMHYECKOTO »3JieMeHTa 1o (opmyre
COCIMHEHUS, MACCOBYIO [IOJIIO BEIIECTBA B PacTBOpPE, IPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUYECKON PEaKIInu;

OPUMEHSTh OCHOBHBIC OINEpPAllUd MBICIUTEIIbHON JIESITEIbHOCTH —
aHaou3 M CHUHTE3, CpaBHEHUE, O0000IleHHe, CHCTEeMaTU3AIHIO,
KJIacCU(PUKAIINIO, BBISBICHUE MPUYUHHO-CICICTBEHHBIX CBSI3CH — IS
M3Y4YCHUSI CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIMA, €CTECTBEHHO-
Hay4yHbIE  METOJbl  TO3HAHUS —  HaONMIOJIeHHe, HU3MEpPEHHUE,
MOJIETMPOBAHUE, SKCIEPUMEHT (PeabHbIA U MBICIICHHBIN );

CIeNOBaTh IpaBWiIaM  I[IOJIb30BAHUSA XUMHUYECKOW TMOCYJAOM U
nabopaToOpHEIM 000pYIOBaHWEM, a TaK)Ke TMpPaBWIaM OOpAIICHHS C
BEIIECTBAMHU B COOTBETCTBUU C WHCTPYKIHUSMH TI0 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHHUIO U COOMPAHUIO
razo00pa3HbIX BEMIECTB (BOAOPOJAa M KHUCJIOpPOAA), IMPUTOTOBICHUIO
pacTBOPOB C ONPEACIEHHON MACCOBOM JOJIEN paCTBOPEHHOTO BEIIECTBRA,
IJIAHUPOBATh W MPOBOAWTh XUMHUYECKHE OKCIEPUMEHTBHI  TI0
pacmo3HaBaHUIO PACTBOPOB IIEJIOYEH W  KHUCIOT C IOMOIIBIO
UHIUKATOPOB (JakMyc, peHondTareuH, METUIIOPAHX U IPYTHE).



K koniy oOydeHuss B 9 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y O0YUAIOIMIMUXCSI YMEHUM:

e pacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJEKYJa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’KHO€ BEILIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATENbHOCTD, CTEIICHb
OKHCJICHUSI, XUMUYECKas peaKIlus, XHMUUECKas CBSI3b, TEINTIOBOM d(pekT
peakiuu, MOJib, MOJIAPHBIA  00BEM, PpacTBOp,  AJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JIEKTPOJUTHYECKAS AUCCOIUAIIMS, PEAKIIUH UOHHOTO
oOMeHa, KaTaliu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HeoOpaTUMBbIe PEaKIUU, OKUCIUTEIIbHO-BOCCTAHOBUTENIbHBIE PEAKIINH,
OKHCIIUTENIb, BOCCTAHOBUTENIb, OKHUCICHHME U  BOCCTAHOBIICHHE,
ajioTponus, aMpOTepHOCTb, XUMUUYECKasl CBSI3b (KOBAJIECHTHAsI, HIOHHAS,
METAJIJIMYECKas), KPUCTAJUIMYECKasl pelI€TKa, KOpPpOo3Usi METAILIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW PpEAKUUH, MPEAESIbHO IOIMyCTUMAas
koHueHntpanus [1JIK Bemectna;

e WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TOHSATUUA U
MIPUMEHSITH 3TU NOHSATHUS MPU ONMUCAHUU BEILIECTB U UX MPEBPAIICHUI;

e UCIIOJIb30BaTh XUMHUYECKYI) CHMBOJIMKY IS COCTaBJICHHUS (HOpMYI
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

e ONpEACNATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB
B COCJIMHECHUSX DPa3JIMYHOTO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K
ompenenéHHOMY KJIacCy COeAMHEHUN 1o (hopmyiiaM, BHJI XUMHYECKOU
CBs3U (KOBaJieHTHAsi, WOHHAs, MeETaJuIMuecKas) B HEOPTaHMYECKHX
COCIMHEHHUSIX, 3apsA]l MOHA TI0 XUMUYECKOU (hopmylie, XapaKkTep cpeibl
B BOJHBIX  pacTBOpax  HEOPraHMYECKUX  COCJUHEHHUM,  THUI
KPUCTAUTMYECKOUN PElIETKH KOHKPETHOTO BEIIECTBA;

e packpeiBaTh cMmbica Ilepumogmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHUMAHHE: OINHUCHIBATH W XaAPAaKTEPU30BATh
Tabnuunyto Gopmy Ileproanyeckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pasznuyaTh MOHATUS «raBHas noAarpynna (A-rpynmna)» u «noOodHas
noarpynmna (b-rpynna)», Manele U OOJbLIME TEPUOABI, COOTHOCHUTH
0003HaYCHUSA, KOTOPBHIE HMEIOTCS B IEPUOJUYCCKOM TabauIe, C
YUCJIOBBIMU  XAapAaKTEPUCTUKAMU CTPOCHHMS AaTOMOB XHUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsn sApa, OOIIee YUCIO DJICKTPOHOB U
pacrpenieyieHe HX [0 JJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOLIUe
3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB AJIEMEHTOB M UX COCAUHEHUN B
npeAenax MajiblX MEepUOJOB U TJABHBIX MOATPYII C YYETOM CTPOCHHS
UX aTOMOB;



KJacCu(UIMPOBATh  XMMUYECKHE  DJIEMEHTHI,  HEOpraHWYecKue
BEILIECTBA, XUMUUYECKHUE PeaKIuu (110 YUCIY U COCTaBY yYAaCTBYIOIIUX B
peaKIuy BEMIECTB, MO TEIIOBOMY 3(PdeKTy, M0 U3MEHEHUIO0 CTETIeHEH
OKHCJICHUS] XUMUYECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOLIUE U CHEHU(PUIECKUEe XUMUYECKHE
CBOMCTBA MPOCTHIX M CIOXXHBIX BEIIECTB, MOJTBEPXKJAsi OINUCAHUE
MpUMepaMH MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX
XAMUYECKUX PEaKIIN;

COCTaBJISAITh YPAaBHEHHS DSJIEKTPOJIUTUYECKON TUCCOLUMALMU KHUCIIOT,
IEJIOYEW UM COJIEH, IOJIHBIE W COKpAIIEHHBIC YPABHEHUS pPEaKUUU
MOHHOTO  OOMEHa, YypaBHEHUS  pEaKUMUM,  MOATBEPKIAFOUIUX
CYIIECTBOBAHME T'€HETHUUECKON CBS3U MEXKIY BEIIECTBAMU Pa3IUYHBIX
KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUl
MOCPEJICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajaHca 3TUX PeaKluid;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHWUS,
BO3MOXHOCTH MNPOTEKAHUS XWMHYECKUX MPEBPALICHUN B Pa3IHMYHBIX
YCJIOBUSIX;

BBIYUCIATh OTHOCHUTEJIBHYI0 MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl
BEILIECTB, MAacCOBYIO JIOJI0 XHMHUYECKOTO »JJeMeHTa 1o (opMmye
COCIMHEHHUS, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOpPE, IPOBOAUTH
pPacy€Thl IO YPAaBHEHUIO XUMHUYECKON PEaKIInu;

coOmoaTh  MpaBWJIa  TOJIb30BAaHUS  XUMHUYECKOW TOCYJIO0M U
nabopaTOpHbIM 000pYy/IOBaHHEM, a TakXKe TMpaBuiia OOpaIlleHUsS C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBITIOJTHEHUIO
JTa00OpATOPHBIX XMMHUYECKUX OMBITOB IO MOJYYEHUIO M COOUPAHUIO
ra3000pa3HbIX BEMIECTB (aMMHAaKa U YTIIECKUCIIOTO Ta3a);

IPOBOJIMTh  PEAKLMM, MOATBEPKAAIONIME KAYECTBEHHbIH COCTaB
pPa3IMYHBIX BEIIECTB: PACIIO3HABATh OIbBITHBIM IIYTEM XJIOPHUA-,
Opomuna-, wuomuna-, kapobonar-, d¢ocdar-, cuiamkar-, cyJabdart-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHHUSI U MOHBI M3YUYEHHBIX METAJIIOB,
IPUCYTCTBYIOIIHME B BOAHBIX PACTBOPAX HEOPraHMUYECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON AEATEIbHOCTH —
aHaIu3 W CHUHTE3, CpaBHEHHE, O000O0IIeHHe, CHCTEeMaTHU3AIHIO,
BBISIBJICHUE PUYUHHO-CIICICTBEHHBIX CBSI3€H — JIJIs1 U3YyUYECHUS] CBOMCTB
BEIIECTB M XHUMHYECKUX PEaKIH, €CTECTBEHHO-HAyYHBIE METO]IbI
NO3HaHUs — HAOIO/IeHNEe, U3MEpPEHNEe, MOJICTUPOBAHNE, IKCIIEPUMEHT
(peaJIbHBIN 1 MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HanMCHOBARME KoaunuecTBO 4acoB
Ne DJIeKTpOHHbIe (LM(ppPOBbIE)
pa3aesnoB U TeM KonTtpoJabHbie [MpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NMporpamMmbl padoThbI padoThbI
Paszgea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
XUMHS — BaKHas
11 00J1aCTh €CTeCTBO3HAHMS 5 ) bubmuoreka [JOK
’ Y IPAKTUYECKON https://m.edsoo.ru/7f41837¢c
NeATeILHOCTH UeI0BeKa
12 BerectBa 1 xumu4deckue 15 | bu6mmoreka [JOK
’ peaknun https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Paznen 2. BaxkHelne npeacTaBUTeId HEOPraHUYECKUX BelleCTB
21 Bosayx. Kucnopoz. 6 bu6mmorexa [JOK
’ ITousTHe 00 OKCcHIax https://m.edsoo.ru/7f41837¢
27 Bonopon. Ilonstue o g 1 bubnuorexa LIOK
' KHCJI0TaX U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bona. PacTBopsbl. 5 | 1 bu6mmoreka [IOK
’ [TousTie 00 OCHOBAHUIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIaCCBI 1 1 1 bu6mmoreka [JOK

HEOPTaHNUYCCKUX

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

COEIMHEHUN

Hroro no pazgeny 30

Pasnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumnyeckux 3j1emMeHToB /. . MenneneeBa. CTpoenne aToMOB.
Xumuyeckasi cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH

Ilepronnueckuii 3aKOH U

[Iepnoanueckas cucrema
bu6mmorexa [JOK

3.1 ec SJIEMEHTO 7
XHMITHECKIX SJCMEHTOB https://m.edsoo.ru/7f41837¢

J. . Menneneena.
Ctpoenue aToma

XUMHYECKAA CBA3b.

10 OKUCIUTENTBHO- g ) bubmuoreka [JOK
’ BOCCTAHOBUTEIIbHBIE https://m.edsoo.ru/7f41837¢c
peaKIuu
bu6mmoreka [IOK
Hroro no pasnery 15 https://m.edsoo.ru/7f41837¢c
PesepBHoE BpeMs 3 Bubmioreka OK
p p https://m.edsoo.ru/7f41837¢
BIIEE KOJIMYECTB
OB 0 CTBO 68 5 5

YACOB I10 ITPOTPAMME
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9 KUIIACC

KoauuyecTBo yacoB

HaumenoBanue
Ne DJIeKTpOHHbIe (LM(ppOBbIE)
pa3aesioB U TeM KonTtpoJabHbie [MpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
NMPOrpamMmbl padoTbI padoTbI
Paznen 1. BemecTBo U XuMnuyeckne peakuumn
[ToBTOpeHue n
11 yriayOsieHre 3HaHu 5 1 bubnuorexa LIOK
' OCHOBHBIX Pa3/IeoB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubmotera [JOK
' P . https://m.edsoo.ru/7f41a636
XUMUYECKHUX PeaKui
DIIEKTPONUTHYECKAS
13 JIUCCOIHAIHS. 2 1 1 bubnuorexa [JOK
’ XUMHUYECKUE PEaKIuH B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazgeny 17
Paznen 2. Hemerasuibl U MX COeIMHEHM I
OO01mas xapakTepucTHKa
bu6mroreka [JOK
2.1 XUMHUYECKHUX IJIEMEHTOB 4 1

VIIA-rpynnel. ['anorenst

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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OO61as xapakTepuCcTHKa

27 XAMUYECKHX JJIEMECHTOB 6 bub6mmorexa [JOK
’ VIA-rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCTMHCHUS
OOGmias xapakTepucTuka
)3 XAMHUYECKHUX 3JIEMEHTOB 7 bu6mmoreka [IOK
' VA-rpynmsl. A3or, https://m.edsoo.ru/7f41a636
docdop u Ux coeqUHEHHUS
OO61as xapakTepucTHKa
XUMUYECKHUX JIEMEHTOB By 10K
HOIMOTEKa
2.4 IVA- LY 8
FPYTHEL YTIEPOR # hitps://m.eds0o.ru/7f41a636
KPEMHHI U UX
COCTMHCHUS
Hroro no pazneny 25
Paznen 3. MeTrajuibl U MX COeIMHEHMSI
31 OO0mue cBoiicTBa 4 bubmuoreka [JOK
’ METaIJIOB https://m.edsoo.ru/7f41a2636
10 Baxneiimue MeTamibl 1 16 bubmunoreka LIOK
’ UX COCIUHEHUSA https://m.edsoo.ru/7f41a636
Hroro no paszneny 20

Pa3znen 4. Xumus u okpyxawuas cpeia



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

BemecrBa u matepuaisl B

bubmuoreka [JOK

4.1 JKU3HH YeJIOBEKa 3 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

ITOYPOYHOE INIAHUPOBAHUME

8 KJIACC
No KojnuecTBo yacos DIIeKTPOHHBIE
n Tema ypoka KoHnTpoabHbIe IIpakTHYecKue Aata unpposkre
/ Bcero paGoTI paGoTI U3yYeHHst o0pa3oBaTe/bHbIE
n pecypchl
[Ipeamet xumuu. Posb xumuu B bubmmoreka [JOK
1 JKU3HM yesoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEIIIECTBA Oc
bu6mmorexa [IOK
[TonsTHE 0 METOAAX TO3HAHMSI B
2 1 https://m.edsoo.ru/ff0d22
XUMHA
Te
[Ipaktuyeckas padora Ne 1
bub6nuoreka [JOK
«IIpaBuna paboTsl B 1aboparopuu
3 . 1 https://m.edsoo.ru/ff0d23
Y IpUEMBI OOpAIICHHSI C de
1a00paTOPHBIM 000PYTIOBAHUEM) o
bu6mmoreka [IOK
UucThble BElecTBa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
CrniocoOslI pa3nenenus cMmeceit e
[IpaxTuyeckast pabora Ne 2
. bubmuoreka [JOK
«Paznenenue cmecelt (Ha
5 . 1 https://m.edsoo.ru/ff0d28
MpUMEpPEe OYUCTKH TTOBAPESHHOM o
COJIH)» o



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

bu6mmorexa [IOK

6 ATOMBI 1 MOJIEKYJIBI https://m.edsoo.ru/ff0d2a
6¢
XUMHUYECKHUe AJIEMEHTHI. 3HAKH bubmmoreka [JOK
7 (CMMBOJIBI) XUMUYECKUX https://m.edsoo.ru/ff0d2b
JJIEMEHTOB e8
bubnuoreka [JOK
8 [IpocThie U cnoXHBIE BENIECTBA https://m.edsoo.ru/ff0d2a
6¢c
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BellecTB. XuMuyeckas ¢popmyia bubmorexa HOK
10 ) pAyHa. https://m.edsoo.ru/ff0d2e
BanentHocTh aTOMOB o
XUMHYECKHX JJIEMEHTOB o
OTHOCHUTENBHAS aTOMHAs Macca. bubmmoreka [JOK
11 | OtHOcuTeNbHAas MOJIEKYJIApHAS https://m.edsoo.ru/ff0d32
Mmacca 3¢
bu6mmoreka [IOK
MaccoBast 1011 XUMHYECKOTO
12 https://m.edsoo.ru/ff0d35
JJIEMEHTa B COCTMHEHUU 0c
KomnnuectBo BemectBa. Mob. bubmorera [TOK
13 https://m.edsoo.ru/ff0d52

Momnspaas macca

30



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

dusznyeckrue 1 XUMHUUECKHUE

bu6mmorexa [IOK

14 https://m.edsoo.ru/ff0d37f
SIBJIICHUsL. XUMHUYECKasi peakius .
[Ipu3Haku U ycaoBHs IPOTEKAHUS bubmorexa HOK

15 P Y . P https://m.edsoo.ru/ff0d3a
XUMHYECKHUX PEaKIIHii 16
3aKOH COXpPaHEHMs MacChl bubanorexa [JOK

16 | BemecTB. XUMHUYECKUE https://m.edsoo.ru/ff0d3b
YpaBHEHMUS 88
Brruucnenust Koau4decTBa, MacChl bubmmoreka [JOK

17 | BemlecTBa o ypaBHEHUSM https://m.edsoo.ru/ff0d57
XUMHYECKHUX PEaKIIHii 08
Knaccudukanus xumuaeckux

€aKIui (CoeMHEHUS Bubmorexa IIOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3noKeHusl, 3aMeIICHHUs, 4
obmeHa) B
M. B. JIoMOHOCOB — yu&HBbIN- bubanorexa [JOK

19 | sammkmonenuct. O6o0IIeHNE 1 https://m.edsoo.ru/ff0d40
crucTeMaTu3aluvs 3HaHUI c4
Konrtponbnas padora Nel o reme bubanorexa [JOK

20 | «BemecTBa U XuMHU4YeCKHE https://m.edsoo.ru/ff0d42
peaxum» 90
Bo3ayx — cmech razos. CocraB bubmmoreka [JOK

21 | Bo3ayxa. Kucinopoxg — snemeHr u https://m.edsoo.ru/ff0d44
pocroe BewecTso. O30H 8e



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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https://m.edsoo.ru/ff0d4290
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https://m.edsoo.ru/ff0d448e

DU3NYECKUE U XUMUYECKUE
CBOICTBa KHCIIOpO/a (peaKkuu

bubmuoreka [JOK

22 https://m.edsoo.ru/ff0d46
okucieHus, ropenue). [lonstue 14
00 okcrumax T
Crioco0bI moryueHus KHCIopoaa
B nabopaTopuH i bubnmoreka [JOK
23 https://m.edsoo.ru/ff0d49
MIPOMBIIIIICHHOCTH. [IpuMeHeHue -
KHCIIOpOoa
TennoBoit 3¢ ekt XuMuIecKoit
peakuuu, MoHATHE O bu6nuoreka [IOK
24 | TEpMOXMMHUYECKOM ypaBHEHHH, https://m.edsoo.ru/ff0d47
9K30- U SHJOTEPMHUUYECKHUX 90
PEaKIusIx
Tomnuso (HedTh, yroiab U METaH). bu6numoreka [IOK
25 | 3arpssHeHue BO31yXa, CIIoCOObI https://m.edsoo.ru/ff0d4c
€ro NpeJoTBpaIIeHUs 4a
[Ipaxtuyeckas padora Ne 3 o
teme «llonmydyenue u cobupanue bubmmorexa [TOK
26 https://m.edsoo.ru/ff0d4a
KHCJIOPO/a, N3yYeHHE €T )
CBOWCTB
Bonopon — snemeHT u mpocToe bubanorexa [JOK
27 | BemectBo. HaxoxneHue B https://m.edsoo.ru/ff0d4d

MIPUPO/IC

do



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

du3uYecKre 1 XUMUYECKHe bubmuorexka [JOK
28 | cBoiicTBa Bojopoja. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOJIOpOJa do
bubmoreka [JOK
29 | TloHsgTHe O KHCIIOTaX U COJIIX https://m.edsoo.ru/ff0d50
d2
CrocoOsI ITOJTyYEeHHST BOIOPOa B Bubmiorexa IJOK
30 i p https://m.edsoo.ru/ff0d4d
nabopaTopuu
do
[IpakTuueckas pa6ora Ne 4 o
bu6mmorexa [{OK
teme «[lomydyenue u cobupanue
31 https://m.edsoo.ru/ff0d4f4
BOJIOpOJA, U3yUYEHUE €T0 )
CBOMCTBY =
MounsipHbiii 00BEM ra3oB. 3aKOH bubmorexa HOK
32 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Brruncienus o0b€Ma, KOJIHYECTBA
BEIECTBA ra3a 1o €ro buGnnorexa LIOK
33 https://m.edsoo.ru/ff0d55
U3BECTHOMY KOJHUYECTBY 20
BEIIECTBA WK 00BEMY o
Brrunciaenus 006M0B ra3oB 110
aBHEHHIO PEAKIIMU HAa OCHOBE Bubmorexa LIOK
34 yp "p . https://m.edsoo.ru/ff0d57
3aKOHAa 00BLEMHBIX OTHOILIEHUH 08
rasos T
35 du3nyecKre U XUMUYECKHe bubmuoreka [JOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d58
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

Cocras ocHoBauuii. [Tousrue 00

bu6mmoreka [JOK

36 https://m.edsoo.ru/ff0d59
WHUKATOpax
e2
Bona xak pacTBOpHUTEIb.
bu6mmorexa [IOK
HaceimieHHbie 1 HEHACHIIIEHHBIE
37 https://m.edsoo.ru/ff0dSb
pactBopbl. MaccoBas 1071 40
BEIIECTBA B PACTBOPE o
[IpaxkTuyeckas padora Ne 5 o
bu6mmorexa [IOK
teme «lIpurorosnenue pacTBOpoB
38 .. . . https://m.edsoo.ru/ff0dSe
C omnpeeaEHHON MacCOBOM JoJIei ba
PacTBOPEHHOTO BEUIECTBA» o
Kontponbnas padota No2 o teme bubmorexa [IOK
39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopona. Boga» 4
bubmuorexka [JOK
OKCHUIIBI: COCTaB,
40 https://m.edsoo.ru/ff0d66
KJ1accuuKaims, HOMEHKJIATypa de
[TonyueHnune n xummuueckue bubnmoreka [JOK
41 | cBoMCTBaA KUCJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(pOTEPHBIX OKCUJIOB 4e
4 OcHoBaHuUs: COCTaB, bubnmoreka [JOK
KJ1accupuKaims, HOMEHKJIATypa https://m.edsoo.ru/ff0d67
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[TonydyeHnue n xuMHuuecKue

bu6mmoreka [JOK

43 s . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBaHUM e
) bu6mmorexa [IOK
Kucnorsl: cocras,
44 https://m.edsoo.ru/ff0dfee
Kiaccuukanms, HOMEHKIIATypa )
bu6mmorexa [IOK
[Tonyuenue n xumMmueckue
45 s https://m.edsoo.ru/ff0dfee
CBOMCTBA KUCIJIOT 5
Conu (cpenHue): HOMEHKIIATYpa, bubmuorexa [JOK
46 | cmocoObI MOTyYCHHS, https://m.edso0.ru/00ad94
XUMHUYECKHE CBOMCTBA 74
[IpakTuueckas pa6ora No 6.
Pemenue skcniepuMeHTanbHbIX bubnuorexka [JOK
47 | 3amaud no teme « OCHOBHbIE https://m.edsoo.ru/00ad9b
KJIACCBhI HEOPTraHNYECKUX Ic
COEMHECHUIN
['enernueckas cBA3b MEXKIY bubnuorexa [JOK
48 | KiaccaMM HEOPraHMYECKUX https://m.edsoo.ru/00ad9a
COEMHEHHI 50
O06001IeHre U cucTeMaTU3alus bubmorera [TOK
49 https://m.edsoo.ru/00ad9¢c

3HAHUN
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Konrtponbnas padora Ne3 o reme

bu6mmoreka [IOK

50 | "OcHOBHBIE KJIaCChI https://m.edsoo.ru/00ad9e
HEOPTraHUYECKUX COeqNHEHUN" la
IIepBble ONBITKH
bu6mmoreka [IOK
KJIACCU(PUKAIIUU XUMUICCKUX
51 https://m.edso0.ru/00ad9f
anemeHToB. [IoHsaTHE O rpynmnax £
CXOJIHBIX BJIEMEHTOB o
[Tepronnueckuii 3aKOH U
bubmuoreka [JOK
[Iepnoanueckas cucrema
52 https://m.edsoo.ru/00adas
XUMHUYECKHX djieMeHToB 1. 1. 2
Meunneneena o
bubmmorexa [IOK
53 | Ilepuonsl, rpynmsl, HOATPYIIIbI https://m.edsoo.ru/00ada5
2¢
bubmuoreka [JOK
Ctpoenne atomoB. CoctaB
54 https://m.edsoo.ru/00ada3
aTOMHBIX sifiep. M3oTomnbl 4
CrpoeHue 371eKTPOHHBIX
bubmmorexa [IOK
000JI04Y€K aTOMOB 2JIEMEHTOB
55 . https://m.edsoo.ru/00ada6
[Tepuoanueckoii cucremsl /1. U. be
Menpeneena o
XapakTepucThKa XUMHUYECKOTO
bu6mmorexa [IOK
3JIEMEHTA 10 €r0 MOJO0KEHUIO B
56 https://m.edsoo.ru/00ada8

[Tepuonnueckoii cucreme /JI. U.
Menneneesa

24
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https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

3nauenue [lepuonuyeckoro
3aKOHa IJId pa3BUTHUA HAYKH U

bu6nuoreka [JOK

57 https://m.edsoo.ru/00ada9
npaktuku. Jl. 1. MenaeneeB — 6CDS m.easoo.fuslacd
Y4EHBIN, TIEJaror U rpakIaHuH o
Pesepsueiil ypok. O0001EeHNE U

P P . bubmuoreka [JOK
cHCTeMaTH3aIrs 3HaHMH /

58 . https://m.edsoo.ru/00adb3
Bcepoccuiickast mpoBepodHast e
paborta o
KonrtponsHas pabora Ne4 o reme

bubmuorexka [JOK
«Ctpoenue aroma. XUMHUYECKas

59 . https://m.edsoo.ru/00adb4
cBs3b» / Beepoccwuiickas %6
MpoBepoyHas padbora o

bubmuoreka [JOK
DIEeKTPOOTPULIATEITLHOCTh
60 https://m.edsoo.ru/00adaa
ATOMOB XHUMHYECKHX JIEMEHTOB bg
bu6nuoreka [JOK
61 | HMonHasg xumu4eckas CBSI3b https://m.edsoo.ru/00adac
34
bubmuoreka [JOK
KoBanentnas nonsipras
62 https://m.edsoo.ru/00adaa
XUMUYECKast CBSI3b
b8
bu6nmmoreka [IOK
KoBasientHas HenossipHas
63 https://m.edsoo.ru/00adaa

XUMHNYECKaA CBA3b

b8
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bubmuoreka [JOK

64 | CreneHb OKUCICHUA 1 https://m.edsoo.ru/00adae
28
bu6nuoreka [JOK
OKHUCIATEIHLHO-
65 1 https://m.edso0.ru/00adb0
BOCCTAHOBUTEIILHBIE PEAKITUN 76
bu6nmoreka [IOK
66 | OkxwucauTeIn U BOCCTAHOBUTEIHN 1 https://m.edsoo.ru/00adb0
76
Pesepsunrii ypok. O000111€HIE U
P VP N bubmmoreka [JOK
CUCTEMATH3aIN 3HAHUH 10 TEME
67 1 https://m.edsoo.ru/00ad9¢
«Ctpoenne aToMa. XuMHUUYECKast b
CBS3b» b2
. bu6mmorexa [IOK
P . 00600
68 C3CPBHbI YPOK © EH cHue 1 1 https://m.edsoo.ru/ff0d61
cUCTEMAaTU3aIis 3HAHUH 6
OBIIEE KOJIMYECTBO YACOB 68

[10 [TPO'PAMME
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9 KUIIACC

Ne KoauuecTBO YacoB DIeKTPOHHBIE
n aTa ndpoBbie
Tema oKa KoHTpoabHEBIE IIpakTHyeckue ',1 1 q)P
Yp P p
/ Bcero paGoTI paGoThI U3yYeHHUst o0pa3oBaTe/bHbIE
n pecypchl
[Iepnoanueckuii 3aK0H.
bubmuoreka [JOK
[Tepronnueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMHYECKUX 3JIEMEHTOB /. .
H. Menpneneena -
3aKOHOMEPHOCTH B
. bubmuoreka [JOK
W3MEHEHUN CBOUCTB
1 https://m.edsoo.ru/00adb6b
XUMHUYECKHUX DIIEMEHTOB p
MEPBBIX TPEX MEPUOIOB B
Knaccudukanus n bubnnorexa [JOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPTraHUYECKHUX BEIIECTB 2
Bunapl xumMuueckou cBsI3U U bu6mmorexa [IOK
THUIIBI KPUCTAITINYECKUX 1 https://m.edsoo.ru/00adbac
pemérok 6
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KonTponbHas padora Nel
o teme «IloBTopenue u
yriyOJieHue 3HaHUI
OCHOBHBIX Pa3/IeNIoB Kypca
8 kimacca»

Knaccudukanus
XUMHUYECKHUX PEAKLUN 110
Pa3IUYHBIM MpPU3HAKAM

bubmuoreka [JOK

https://m.edsoo.ru/00adbcb
0

ITonsaTHe 0 cKOpOCTH
XUMHYECKON PEAKIUU.
ITonsiTEe O TOMOTEHHBIX U
TFeTEPOTCHHBIX PEAKIUAX

bu6mmorexa [IOK

https://m.edsoo.ru/00adbe9
a

ITonsiTHE O XUMHUECKOM
paBHOBecuu. DaKkTOpHI,
BIIMSAIOIINE HA CKOPOCTh
XUMHUYECKON PEAKLIUU U
IIOJIOKEHHE XUMHYECKOTO

bubmuoreka [JOK

https://m.edsoo.ru/00adc28
c

paBHOBECHS
OKuCIUTENbHO- bubmuoreka [JOK
BOCCTAaHOBUTEJIbHEIE https://m.edsoo.ru/00adcad

peakuuu

€
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Teopus

IEKTPOIUTHIECCKON Brbmiorexa IJOK
10 p https://m.edsoo.ru/00adcd6
mucconuanui. CUIbHBIE U o
cabbIe IEKTPOTUTHI a
Honnrie ypaBHEHUS Bubmorexa IIOK
11 . M https://m.edsoo.ru/00add44
peakiuit 9
XHUMHUYECKHUE CBOMCTBA
KHUCJIOT M1 OCHOBaHUM B bubmuorexka [JOK
12 | cBere mpencraBieHuid 00 https://m.edsoo.ru/00add5d
BJIEKTPOJIUTHYECKON 8
IUCCOLNAIINT
XHUMHUYECKHE CBOMCTBA
CoJiei B CBETE bubmuoreka [JOK
13 | npexncraBneHuit 06 https://m.edsoo.ru/00add8b
BJIEKTPOTUTUYECKON 2
IHUCCOLHAINA
ITousitre o ruapoanse bubmorexa [IOK
14 . p https://m.edsoo.ru/00add9d
coJieit
4
bubmuoreka [JOK
O06o006111eH1E U
15 B . https://m.edsoo.ru/00addd1
cUCTeEMAaTH3alis 3HAaHUH )
[IpakTuyeckas padora Ne 1.
bu6mmorexa [IOK
«Permrenue
16 https://m.edsoo.ru/00addbf
IKCIIEPUMEHTAITLHBIX

3agaq»

a
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KonTponbhas padorta Ne2

10 TeEME
bu6nuoreka [JOK
«INEKTPOIUTHYECKAS
17 https://m.edsoo.ru/00addec
JIUCCOLMAIINSL. 0
XHUMHYECKUE PEAKITUU B B
pacTBopax»
OO6m1as xapakTeprucTuka
bubmuoreka [JOK
rajloreHoB. XUMHYECKHUE
18 . https://m.edsoo.ru/00addfe
CBOMCTBA Ha IpUMEpe )
XJIopa B
Xnoposoaopoa. ComnsiHast
bu6mmoreka [IOK
KHCJIOTa, XUMUYECKHE
19 . https://m.edsoo.ru/00ade10
CBOMCTBA, MOJIyYEHUE, 4
MIPUMEHEHUE B
[IpakTrueckas pabora Ne 2
bu6mmoreka [IOK
o teme «Ilomyuyenue
20 . https://m.edsoo.ru/00ade34
COJITHOM KHUCJIOTHI, Q
HU3y4YECHHUE €€ CBOWCTBY» -
Brraucnenus no
bub6mmoreka [IOK
YpaBHEHUSAM XUMHUYECKHUX
21 https://m.edsoo.ru/00ade48

peakuui, eciu OJuH U3
pEareHToB J1aH B U30BITKE

8
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OO0m1ast xapaKTepUCTHKA

bu6mmoreka [IOK

22 https://m.edsoo.ru/00ade64
anemMeHToB VIA-rpynmsl .
AmnoTponHsie
MOIU(DUKAIINNA CEPEI.
¢ P n bubmmoreka [IOK
Haxoxnenue cepsl u €€
23 . https://m.edsoo.ru/00ade64
COCTMHEHUI B PUPOJIC. .
XuMu4eckue cBOWCTBA B
cepol
CepoBoaopo1, CTpOEHHUE, bubmmorexa [IOK
24 ¢busnvecKue 1 XUMHYECKHUE https://m.edsoo.ru/00ade80
CBOMCTBA 2
Oxcunpl cepol. CepHas
bu6mmoreka [IOK
KHCJIOTa, GU3HYECKUE U
25 . https://m.edsoo.ru/00adea2
XAMHUYECKHE CBOMCTBA, %
MIPUMEHEHUE B
XUMHUYECKUE PEAKIIUH,
JIE)KaIlUe B OCHOBE
MIPOMBIIIICHHOTO CI10c00a
. bu6mmoreka [IOK
TIOJTyYEHUsI CEPHOI
26 https://m.edsoo.ru/00adec8

KHUCIIOTEI. XUMHYECKOE
3arpsI3HEHUE OKPYKAKOIIECH
Cpebl COCTUHEHUSIMU
cephbl

a
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Briuucienne MmaccoBoii

bu6mmoreka [IOK

27 | nonu BbIXOAA MPOJIYKTA https://m.edsoo.ru/00adec8
peakuuu a
OO01as xapakTepucTHKa
37eMEHTOB V A-Tpynibl. bubnmnoreka [JOK

28 A30T, pacipOCTpaHEHHUE B https://m.edsoo.ru/00adeea
npupoje, GU3nIecKue u 6
XMMHYECKHE CBOMCTBA
AMMHuak, ero puznyeckue bubnuorexa [JOK

29 U XMMHYECKHE CBOMCTBA, https://m.edso0o.ru/00adf00
MOJTy4YEeHUE U IPUMEHEHHE 4
[Ipaktrueckas padora Ne 3
o teme «Ilomydyenue bubmorexa HOK

30 Y https://m.edsoo.ru/00adf18
aMMuaKa, H3yuyeHUe ero 0
CBOWCTB» =
A30THas KUCIoTa, e bubmuoreka [JOK

31 (bu3MYecKre 1 XUMUYECKHE https://m.edsoo.ru/00adf30

CBOMCTBA

6
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https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

Hcnonb3oBaHne HUTPATOB
U COJIeli aMMOHUS B
KauecTBE MUHEPAJIbHBIX

bu6mmorexa [IOK

32 | ynoOpenuil. Xumuueckoe https://m.edsoo.ru/00adf51
3arpsi3HEHUE OKPYIKaIoIIEH 8
CpeIbl COSTMHECHUSIMU
a3ora
®dochop. Oxenn pocdopa
V) SI) Q)I())C(bOpHaﬂq)KH?H(fra, bubmorexa [JOK
33 https://m.edsoo.ru/00adf68
(u3HYecKre U XUMUICCKUE .
CBOMCTBA, MOJIyYCHUE a
Hcnons3zoBanue GpocdaTon
B KQ4E€CTBE MUHEPAIBHBIX bubnmnoreka [JOK
34 | ynoOpenwmii. 3arps3HeHue https://m.edsoo.ru/00adfc2
IPUPOJTHON cpeIbl 0
dbocharamu
Yraepon,
bu6mmoreka [{OK
35 PACHPOCIPAHCHIC B https://m.edsoo.ru/00adfd9

npupoae, Gpuzndeckue u
XUMUYECKHUE CBOMCTBA

(¢
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Oxkcupl yraepoja, ux

(uznyueckre u XUMHUYECKue bubnmnoreka [JOK
36 CBOMCTBA. DKOJIOTMYECKHE https://m.edsoo.ru/00adfeb
npo0JieMbl, CBSI3aHHBIE C e
okcuaoM yriepona (IV)
VYronbHasg KUcIoTa U €€ bubmorera [JOK
37 https://m.eds00.ru/00ae006
coJu c
[Ipaktrueckas pabora Ne 4
o teme "[lonyuenue bubnuorexa [JOK
38 YIJIEKUCIIOTO rasa. https://m.edsoo.ru/00ae027
KauecTBennas peakuus Ha e
KapOoHaT-1oH"
[TepBOoHauaNbHBIE TOHATHUS
00 OpraHmyecKux bubmorera [TOK
39 https://m.edsoo.ru/00ae054
BEIIECTBAX KaK O .
COCIMHEHUSX yTIepoaa
Kpemuuii 1 ero bubmuoreka [JOK
40 https://m.edso0.ru/00ae080

COEIUHEHHNS

a
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https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

[TpakTuyeckas padora Ne 5.
Pemenne
9KCIIEPUMEHTANIBHBIX 3a7a4

bubmuoreka [JOK

41 . https://m.edsoo.ru/00ae0bf
o teMe «BaxHennue )
HEMETaJUIbl U UX N
COEIUHEHUS»
KontponbHas padota Ne3
. bu6mmoreka [IOK
o teMe «BaxHelnne
42 https://m.edsoo.ru/00aelel
HEMETaJUIbI U UX 9
COEIMHEHU» =
OO6mras xapakTeprucTruka
XUMHUYECKHUX DJIEMEHTOB —
MeTaIOB. MeTauinyeckas bu6mmoreka [{OK
43 CBSI3b U METAJUINYECKAs https://m.edsoo.ru/00ae103
KpUCTaJUITMYECKas peliéTka. e
duznueckue cBoiicTBa
METAJIJIOB
XUMHUYECKHE CBOWCTBA
bu6mmorexa [IOK
METaJUIOB.
44 https://m.edsoo.ru/00ael 15

DIEKTPOXUMUYECKUN P
HaNpsHDKEHUNA METAJIOB

6



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

O0611ue crocoobl
MOJIy4E€HUS METAJLIOB.
CrutaBsel. Berauciienus mo

bu6mmoreka [IOK

45 YPaBHEHUSAM XMMHUUYECKUX https://m.edsoo.ru/00ael 15
peaKIvii, €CJIM OJIUH U3 6
peareHTOB COJICPYKHUT
npuMecu
bu6nmoreka [IOK
[TonsTHe 0 KOppO3UN
46 https://m.edsoo.ru/00ae127
METAJIJIOB 2
bubmmorexa [IOK
47 Ienounbie METaIBI https://m.edsoo.ru/00ae14b
2
Oxcuabl ¥ TUAPOKCUIBI bubmmorera [TOK
48 P https://m.edsoo.ru/00ae14b
HaTpus U Kalus )
IllenoyHno3eMeNbHBIC bubmuorexka [JOK
49 METaJIIbI — KAJIbIUH U https://m.edsoo.ru/00ael5¢e
Maraui 8
. bubmuoreka [JOK
Bakueiinmume coenuHeHN
50 https://m.edsoo.ru/00ael5e
KaJIbIIus 2
51 O00011IeHEe U
CHCTEMAaTH3alusl 3HaHUH
N bu6mmoreka [IOK
K&cTkocTh BOABI U
52 https://m.edsoo.ru/00ael88

CrocoO0bl €€ yCTpaHEeHHUs

6



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

[Ipaktuyeckas pabora Ne 6

bubmuoreka [JOK

53 o teMe "JKECTKOCTH BOIBI https://m.edsoo.ru/00aelae
Y METO/BI €€ yCTPaHECHHUS" 8
bubmuoreka [JOK
54 AroMuHuH https://m.edsoo.ru/00aelc6
4
. bu6nuoreka [JOK
Awmdote € CBOMCTBa
55 MoTepHBIC CBOI https://m.edsoo.ru/00aelc6
OKCHJIa ¥ THJIPOKCHIA 4
bubmuoreka [JOK
56 Keneszo https://m.edsoo.ru/00ae1d8
6
OKcuapl, THIAPOKCHUIBI U bubmuoreka [JOK
57 conm xkene3a (I1) u xxenesa https://m.edsoo.ru/00ae35¢
(I1T) 6
58 O06001menne u
cUcTeMaTH3aIys 3HaHUI
[IpakTuueckas padora Ne 7.
Pemenue
DKCIIEPUMEHTAIBLHBIX 3a1a4 bubmorexa LOK
59 p https://m.edsoo.ru/00ae3de

no TeMe «BaxHeuime
METaJUIBI U UX
COCTUHEHUS»

8



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

Brraucnenus mo
YPaBHCHUSM XUMHYCCKHX
peaKuii, €CJIi OJJUH U3
peareHTOB JIaH B U30BITKE

bubmuoreka [JOK

60 https://m.edsoo.ru/00ael 75
WM COJICPYKHUT MPHUMECH. 0
Brraucnenus MmaccoBon B
JI0JIA BBIXOJIa TPOTYyKTa
peakiumn
61 O06001IeHne 1
cucTeMaru3anus 3HaHui
Kontponbnas padorta Ned
62 no TeMe «BaxHeuime
MeETaJUIBl ¥ UX
COEIMHEHUA
BemecrtBa 1 maTepuaisl B bu6mmorexa [IOK
63 MOBCEIHEBHON KU3HU https://m.edsoo.ru/00ae3f5
4eJ0BEeKa 0
XHUMHYECKOE 3arps3HeHue Bubmiorexa LIOK
64 3arp https:/m.edsoo.ru/00ac427
OKPY’KaIOIIEH CpeIb 0
Ponrs xuMuu B perieHuu Bubmzorexa LIOK
65 p https://m.edsoo.ru/00ae427

9KOJIOTUYECKUX TTPOOIeM

0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

PesepBHbIil ypoxk. bubnnoreka [JOK

66 0O0600uIeHuE U 1 https://m.eds00.ru/00ae0d0
cUcTeMaTU3alus 3HaHUI a
PesepBHbIil ypok. bubnuorexa [JOK

67 O06006111EHYE U 1 https://m.edsoo.ru/00adb33
cUCTeEMaTU3anusg 3HaHUU c
Pe3epBHblil ypok. bub6nmorexa [IOK

68 O0001IeHNEe 1 1 https://m.edsoo.ru/00ad9cb
cucTeMaTu3anus 3HaHui 2

OBUIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

MPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KJIACC
Kona
nposep .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
S1eMOT'0 "
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yjabT
ara
1 ITo Teme: «IlepBoHayaIbHbIE XUMHYECKHE TOHSITHS
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TOHSATHN: aTOM, MOJIEKYIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpPOHAS ¥ HEOHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHasE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
1.1 MaccoBas J0J11 XUMHYECKOTO JIEMEHTA B COSMHEHUH, MOJISIPHBINA 00BEM,
XUMHYECKAs PEaKIusl, KIacCU(PUKaIUs PeaKIHii: PeaKkIuu COCIUHEHUS,
peakuy pasJIoKEHUsS, PEAKIMH 3aMEIICHHs], peaKIMi OOMEHa, HK30- U
SHIOTEPMUUYECKUE PEAKIMU, TEIUIOBOM J((EeKT peakuuu, pacTBOp,
MaccoBas JIOJIsI BEIIeCcTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE
1o WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUH U
MPUMEHSATDH 3TH MOHATHUS MIPU ONMUCAHUH BEIIECTB M X MPEBPAICHUI
13 UCIIONIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (POpMyT
BEILIECTB U YPABHEHUN XUMUYCCKUX PEAKITUI
14 PacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHUSI MACChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOT'O YUYEHHUsI, 3aKOHa ABOraapo
1.5 OTIPENIEeTISATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCTMHEHHSIX
L6 KIACCU(PUIMPOBATh XUMHYECKHE peaknuuu (10 YHCIy H COCTaBy
YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIIOBOMY (P deKTy)




1.7

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MaCChl BEIIECTB

1.8

BBIUUCIIATH MAaCCOBYIO JIOJI0 XHMHYECKOrO JJIeMEHTa 10 Qopmyse

COCIMHECHMS,

1.9

BBIYUCIIATH MaCCOBYIO JOJIIO BCHIECCTBA B PaCTBOPE

1.10

MNPUMCHATH CCTCCTBCHHOHAYYHBIC MCTOAbI IMO3HAHUA — Ha6J'IIO,I[eHI/Ie,

U3MEepEeHHe, MOIETUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIM U MBICIICHHBIN)

ITo Teme: «Baxuelime OpeACTAaBUTCIIM HCOPTraHUYCCKUX BCIICCTB»

2.1

PaCKpbBIBATE CMBICJI OCHOBHBIX XUMHWYCCKUX MMOHSTHH: OKCHJ, KHUCJIOTa,

OCHOBAaHUCE, COJIb

2.2

ONpeAeNnaTh MNPHUHAJICKHOCTh BEIIECTB K ONpeAeNEHHOMY Kiaccy

COEIMHEHUH 1o Gopmyiam

23

KJIACCU(UITUPOBATH HEOPTAHUICCKUE BEIIECTBA

24

XapaKTepu30BaTh (OMHUCHIBATh) OOIIHME XUMHUYECKHE CBONCTBA BEIIECTB
PAa3JIMYHLIX KJIIACCOB, MOATBCPIKAAA OIMMCAHUC TPUMEpPAMU MOJICKYJIIPHBIX

YpaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIUI

2.5

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOT'O
COCTaBa, BO3MOXHOCTH IIPOTEKAHMsS XHMHMUYECKUX IIpEBpalICHUN B

Pa3JIMYHBIX YCIIOBUAX

2.6

clenoBaTh ~ IpaBHJIaM  [IOJIb30BAHMS ~ XMMHUYECKOM  mocynoil U
nabopaTopHBEIM 000pyZOBaHHEM, a TakkKe IMpaBUiIaM OOpaimieHus ¢
BEUIECTBAMM B COOTBETCTBUM C HHCTPYKIUSIMU TIO BBIIOJHEHHIO
J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IIOJYYCHUIO H CO6I/IpaHI/IIO
ra3oo0pa3HbIX BeHIECTB (BOAOPOJAa U KHUCJIOPOJA), MPUTOTOBICHHIO
pacTBOPOB C OINPEIEIEHHON MacCOBOM JI0JIEM PaCTBOPEHHOIO BELIECTBA,
IUIAHUPOBaTh U NPOBOAUTH  XMUMHYECKHE  HIKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB LIEI0YEH U KUCIOT C IOMOUIbIO MHIUKATOPOB

(;makmyc, peHondranenH, METUIOPAHXK U IPYTHE)

2.7

IPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUUECKOM peakiuu




IIo Tteme: «llepmonnueckuit 3akoH u Ilepmoanueckas cucrema
xumuyeckux snemeHtoB J[. WM. MengeneeBa. CrpoeHue aTroMoB.

Xumundeckas cBI3b. OKUCIHTEILHO-BOCCTAHOBHUTEILHBIE pCeakuum»

3.1

pPacCKpbeIBaTb CMBICII OCHOBHBIX XWMHYCCKHUX TTOHATHH: AApO aroma,
BHeKTpOHHLIﬁ clioit aToMa, aToMHasa Op6I/ITaJ'IL, paauyc aroma,
XUMHYECCKass CBA3b, IOJsIpHAad MW HCHIOJApHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATCIIbHOCTL, NOHHAA CBA3b, HOH, KATUOH, AHWUOH, CTCIICHb

OKHCJICHHUSA

3.2

KJ'IaCCI/I(i)I/IHI/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

33

ONHUCBHIBATh M XapaKTepu3oBaTh TabinuHyro ¢opmy Ilepuoandeckoit
CHUCTEMBl XHMHYECKHX OJIIEMEHTOB: pa3nuyarTh TOHATHS «TJIaBHAS
noarpynna (Arpymnmna)» u «nobounas noarpymnmna (brpymnma)», «Mambie»

U «0O0JIBIINE) TIEPUOIBI

34

packpsiBaTh cMmbican Ilepuomnmueckoro 3akona J[[.M. Menneneesa:
JIEMOHCTPUPOBATh MMOHUMAHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB

XUMHUYCCKHUX 3JICMCHTOB OT UX ITOJIOXKCHUSA B HepHOJIHIIGCKOﬁ CHCTEMCEC

3.5

COOTHOCHUTh  OOO3Ha4YeHHUs, KOTOpPhIE  HWMEITCI B Tabmuie
«IIepnoanueckas cucrema xumudeckux ementoB .M. MenneneeBa» ¢
YUCJIOBBIMU ~ XapaKTEpPUCTUKAMHU  CTPOCHHS aTOMOB  XHMHYECKHX
AJIIEMEHTOB (COCTaB M 3apsii siipa, OOIIEe YHCIO DJICKTPOHOB U

pacnpeziesieHne UX Mo 3JIEKTPOHHBIM CJI0SM)

3.6

ONpeacCIsATh CTCIICHb OKHUCJICHUA 9JICMCHTOB B 6I/IHapHI>IX COCIUMHCHHUAX

3.7

ONpeAensaTh BHJA XUMHYECKOH CBA3M (KOBaJE€HTHas M HWOHHAs) B

HCOPraHUYCCKUX COCANHCHUAX

9 KVIACC



Koxa npoBepsiemoro
pe3yJabTara

IIpoBepsiemble nNpeAMeTHBIE Pe3YJIbTATHI 0CBOCHUSA
OCHOBHOMH 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOI'0 00111ero
oOpa3zoBaHus

ITo Teme: ((BCH_IGCTBO U XUMHYCCKasa pCaKIus»

1.1

PacCKpBIBAaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHIA: PacTBOP,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, ANEKTPOJIUTHYECKAS
JUCCOLMAlMs, peaklMM MOHHOro OOMeHa, Karajau3aTop,
XUMHUYECKOE paBHOBECHE, 00OpaTUMBbIE 1 HEOOPATUMBIE PEAKITIH,
OKUCITUTEILHOBOCCTAHOBUTENIBHBIC  PEAKIMU,  OKHCIIHUTEb,
BOCCTAHOBUTENb, OKUCJIEHUE U BOCCTAHOBJIEHUE, AJUIOTPOIUS,
aM(pOTEepHOCTh, XUMHUYECKasl CBs3b (KOBaJEHTHas, HWOHHAs,
MeTaJTn4ecKasi ), KpucTajindeckasi penéTka, CriaBbl, CKOPOCTb

XUMHYECKON peakiuu

1.2

HIUTIOCTPHUPOBATH B3aMOCBs3b OCHOBHBIX XUMHNYCCKUX
MOHSITHI U IMPUMCHATDb 3TU IIOHATHUSA IIPU OIMMCAHHWH BCIICCTB U

UX MPEBPALLECHUN

1.3

COCTaBJIAATb YPaBHCHUA BHGKTPOJ'II/ITI/I‘-IGCKOI\/JI JUCCcoranumn
KHCJIOT, IHGHOHGIZ u COJ'ICﬁ, IIOJIHBIC U COKpaH_[éHHBIC YpaBHCHUA

peakiuii HOHHOTO OOMeHa

1.4

pPacKkpbIiBaTb CYIIHOCTb  OKHCJIIHMTCIbHO-BOCCTAHOBHUTCIBHBIX
peaKI_II/Iﬁ MIOCPCACTBOM COCTABJICHUA OJJICKTPOHHOI'O OanaHca

ITUX PEaKIUI

1.5

IIPOBOJIUTH PACYETHI [0 YPABHEHHUIO XMMHUYECKON peakuu

ITo Temam: «HemeTaiuiel U X COEQUHEHUSI» U « METaIBI U UX

COCAUHCHUA»

2.1

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUpUISCKUE
XUMHUYECKHE CBOICTBAa TMPOCTHIX M CJIOXHBIX BEIECTB,
MOATBEPIK/IAsl ONMUCAHUE TPUMEPAMH MOJIEKYJIIPHBIX U MOHHBIX

YpPaBHEHUIN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIUI




2.2

COCTaBJIATH YPaBHCHUA peaKHHﬁ, MOATBCPKAAOIIUX
CyHIeCTBOBaHHUC FeHESTHYSCKOM CBSI3U MCXKAY BCIICCTBAMU

pa3INYHBIX KJIACCOB

23

MMPOrHO3UpPOBATH CBOMCTBaA BCIICCTB B 3aBHCUMOCTH OT HX
CTpOCHHUA, BO3MOXXHOCTH IMPOTCKAHUA XUMHNYCCKHUX

HpeBpaH_[CHI/Iﬁ B PA3JIMYHLBIX YCIIOBUAX

2.4

CIE0BaTh MpPaBUJIAM IIOJb30BAaHUS XWMHYECKOW MOCYAON H
J1ab0paTOPHBIM 000PYAOBAaHUEM, a TAKXKE ITPaBUIIaM 00paIeHUs
C BeIIeCTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMHU IO
BBITIOJIHCHHIO ~ J1a0OpPaTOPHBIX ~ XUMHUYECKHX  ONBITOB IO
MIOJIy4YEHHUIO U COOMpaHUIO ra3000pa3HbIX BELIECTB (aMMHUAKa U

YTIEKUCIIOTO ra3a)

2.5

MMPOBOAUTL PCAKIUH, IMOATBCPKIAAIOIINC Ka4eCTBEHHLIA COCTaB
Pa3IUYHBIX BEIICCTB: PACIIO3HABATh OIMBITHBIM MyTEM XJIOPHI-,
Opomuna, wommn, KapOoHat, ¢docdar, cwimKar, Ccyibdar,
TUAPOKCUIMOHBI, KATHOHbI AMMOHHS, HWOHBI HU3YYECHHBIX
MCTAJIJIOB, MNPUCYTCTBYIOIINC B BOJHBIX pacTBOpax

HCOPraHUYCCKUX BCIICCTB

[To Teme: «XuMHus 1 OKpy>Karolasi cpeaar

3.1

PaCKpbIBaTb CMBICII OCHOBHBLIX XHWMHUUYCCKHX TTOHATHH: HI[K

BCIICCTBA, KOPPO3Ud METAJIJIOB

3.2

MIPUMEHSATH OCHOBHBIE OTEpaIlUU MBICTUTEIIBHON JIEITEIbHOCTH
— aHaNu3 ¥ CHUHTE3, CpaBHEHHUE, 0000IIeHNe, CHCTEeMaTU3alltIo,
BBISIBIICHUE TIPUYMHHO-CIEACTBEHHBIX CBSI3€U — IJISI U3YUYCHUS
CBOIICTB BEIIECTB u XUMHYECKHUX peakuuit;
€CTECTBEHHOHAYYHbIC METOJAbl TIO3HAHWUSI — HaOJIIOJICHUE,
U3MEpEeHHe, MOJEIUPOBAHUE, OKCIEPUMEHT (peajbHBId U

MBICJIEHHBIN)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaAaHUSA

HepBOHa‘{aJH)HBIe XUMHWYCCKUC ITOHATHUA

1.1

[Ipenmer xumuu. Poib XMMUK B )KM3HHU YEJIOBEKA. XUMHSI B CHCTEME HAyK.
Tena u BemecTBa. GU3MUECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE

BEILIECTB

1.2

ITonsTie o METOAdaX ITIO3HaAHUsSI B XHUMUH. Yucteie B€IIECTBA W CMCECH.

Cnioco0bl pa3zaesneHus cMmecei

1.3

ATOMBI H MOJICKYJIBI. Xumuueckue dieMeHTbl. CHMBOJIBI XMMHYECKUX

OJICMCHTOB. HpOCTLIC H CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’IGKyanHoe YUCHUC

1.4

Xumnueckasi ¢opmyia. BaJeHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB.
3aKOH IIOCTOSHCTBA cOCTaBa BemlecTB. OTHOCHUTENbHAs aTOMHAas Macca.
OtHOocuTenbHAs MOJEKyIspHas Macca. MaccoBas [0 XUMHYECKOTO

9JICMCHTA B COCIMHCHHUHN

1.5

KomuuectBo BemectBa. Mosb. MonsipHast Macca. B3aumMocBsI3b KOJIM4YEeCTBa,
MacChl M YHUCJIa CTPYKTYPHBIX C€IHWHUII BemlecTBa. Pacuérel mo dopmymnam

XUMHUYCCKHUX COG,Z[I/IHGHI/Iﬁ

1.6

duznueckre U1 XMMHYECKUE SBJICHUS. XUMUYeCKasi peakius U e€ Mpu3HaKH.
3aKOH  COXpaHEHUS  Macchl  BEIIECTB. XUMHUYECKHE  YpaBHEHHUS.
Knaccudukanus XUMHUYECKHMX  peakiuil (COeIUHEHHs, pa3IOoKEeHHUS,

3aMelleHus1, oOOMeHa)




1.7

XWMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IOCYIOH, ¢
npaBwiiaMd  paboOThl B J1a0opaTopuud M NpuéMamMu  OoOpaieHus c
n1a0opaTOpHBIM 000PYIOBaHUEM, H3YUECHUE U ONTMCAHNE (PU3MUECKUX CBOMCTB
00pa3110B HEOPraHMYECKHUX BEIECTB, HaOM0AeHHe (PU3NYeCcKuX (TIaBIeHHE
BOCKa, TasHUE JIbJ]a, paCTHPAHHE caxapa B CTYIKe, KUIEHHUE U KOH/ICHCAIHs
BOJIbI) M XUMUYECKUX (TOPEHUE CBEYH, NMPOKAIMBAHUE METHOW MPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KHUCJIOTOM) SIBIIEHWU, HAONMIOJIEHHE U OINUCaHUe
MPU3HAKOB TMPOTEKAHMS XMMHUYECKUX peakiuil (pa3noxkeHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pas3loKeHHE
runpokcuna meau(1l) npu HarpeBanuu, B3auMOJIeIICTBHE jKeJie3a ¢ pacCTBOPOM
comu Mmenu(ll), mzyuenue cnocoOOB paszzeneHus cmecedl (C MOMOIIbIO
MarHura, (QUIbTPOBAaHUE, BBIAPUBAHHE, AUCTUILIALUA, Xpomarorpadusi),
NPOBEJICHUE OYHUCTKH TOBApEHHOW cONM, HaONIoJeHWe U  OIHCaHHe
pE3yJIbTaTOB NPOBEJCHHS OIbITa, WUTIOCTPUPYIOLIETO 3aKOH COXpPaHEHUS

MAacchl, CO3/1aHUE MOJIETIEN MOJIEKYJI (1IAPOCTEPHKHEBBIX )

Baxwuerime npeicTaBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmeck ra3zoB. CocraB Bo3zayxa. Kuciopoa — 31€MEHT U MPOCTOE
BemiecTBo. HaxoxxneHue kucnopona B mpupoe, Pu3nveckue 1 XUMHUIECKIE
cBoricTBa (peakuuu ropenus). Oxcunpl. [Ipumenenne kucnopona. Criocoos
MOJY4YeHHsl KHCIOpoJa B JIabOpaTopuu M NpOMBIIIIEHHOCTH. KpyroBopot

Kucinopoza B npupoge. O30H — aloTponHas MoaAupUKaLMs KHCI0poaa

2.2

TennoBoit 3pdekT XUMHUUECKOW peakIuH, TEPMOXUMHUYECKHUE ypaBHEHUS,
9K30- U SHAOTEPMUYECKHE peakluu. TOMIMBO: yrojib U METaH. 3arps3HeHue

BO3/1yXa, YCWJICHUE MapHUKOBOTO P deKTa, pa3pylIeHue 030HOBOTO CIIOS
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Bomopox — amemeHT M mpocroe BemiecTBO. Haxokaenue Boaopona B
npupoze, (GU3NYEeCKne M XHWMHUYECKHE CBOMCTBA, NMPUMEHEHHUE, CIOCOOBI

MMOJIY4YCHUS. KucaoTsl u conn
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MossipHblit 00bEM ra30B. Pacu€Thl 10 XUMHUUECKUM YPABHEHUSIM




2.5

dusnyeckre CBOWCTBa BOAbl. Boma kak pactBoputens. PacTBOpsl.
HacepiieHHble 1 HEHACBIIIEHHBIE PACTBOPHI. PACTBOPUMOCTB BELIECTB B BOJIE.
MaccoBast n0ns BemecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBL.
OcHoBanus. Ponpe pacTBOpoB B MPUPOJE U B )KU3HU YesoBeka. Kpyrosopor
BOABl B IMpHUpOAE. 3arps3HEHUWE NpHUpPOAHBIX BojA. OXxpaHa M OYMCTKa

MMPpUPOIHBIX BOJ

2.6

Knaccudukanuss Heoprannyeckux coenuHeHnid. Oxcuawl. Knaccuduxarms
OKCHJIOB: cojieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, aM{QOTEpHBIE) W
HecosieoOpasytonme. HomeHkmarypa okcuioB. OU3NYECKUe W XUMUYECKHE

CBOMCTBA OKCUOB. [lomyuenue okcuaoB

2.7

OcnoBanus. Knaccudukanus OCHOBaHWHM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHMA. HomeHknarypa ocHoBaHMi. @Pu3nMUeckue U XUMHUYECKHE

CBOMCTBA OCHOBaHUU. [lonmyyenue ocHOBaHUI

2.8

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucnor. @usnyueckue u
XUMHUYECKUE CBOMCTBA KHUCIOT. Pan aktuBHocth MetawioB H.H. bekerosa.

ITomyyenue kucior

2.9

Comu. Homenknatypa cosneit. @uznueckue U XUMUYECKHUE CBOWCTBA COJICH.

[Tonydenue coneit

2.10

I'eneTnueckas cBs3b MECKAY KiIaCCaMU HEOPTaHNUYCCKUX COG)II/IHGHI/Iﬁ




2.11

XWMHUYECKUN DKCIEPUMEHT: KAa4ECTBEHHOE OIPEACIICHHE COJIEpKaHUs
KHCITIOpOJia B BO3YX€, MOJIyUeHHEe, COOMpaHue, paclio3HaBaHUE U U3YUYCHHE
CBOICTB KHCIIOpO/a, HAOIIOAEHUE B3aUMOAECHCTBHSI BELIECTB C KUCIOPOJIOM
M YCNOBHS BO3HUKHOBEHHMS M TMpeKpalleHus TropeHus (moxapa),
03HAaKOMJIEHHE C 00pa3liaMi OKCHUJOB U OMMCAHME UX CBOWCTB, MOJIYUYEHHE,
coOupaHue, pacro3HaBaHUE U M3yUYEeHHUE CBOWCTB BOJOpoAa (TropeHue),
B3auMojieiicTBue Bogopoaa ¢ okcuaom menu(Il) (Bo3mMoxkHO ucCmosib30BaHue
BUJICOMAaTEpHAaIIOB), HaOM0ieHne 00pa3IoB BEIIECTB KOJUYECTBOM | MOJb,
UCCJIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHHUS BEIECTB C  Pa3IMYHOU
PacTBOPUMOCTBIO, MPHUTOTOBIEHUE PACTBOPOB C OMpPENEIEHHON MaccOBOM
JIOJIEM PACTBOPEHHOIO BEUIECTBA, B3aMMOJCHCTBHE BOABI C METAJUIAMHU
(HaTpueM W KajbleM) (BO3MOXXHO HCITOJIB30BAaHUE BHICOMATEPHAIIOB),
OINpEJENICHUE PACTBOPOB KHUCJIOT M IIEJIOYEH C MOMOUIbI0 HHIUKATOPOB,
HCCIIeIOBaHHEe OOpa3l[0OB HEOPraHUYECKUX BEUIECTB PA3IUYHBIX KIIACCOB,
HAOJIIOJICHUE WM3MEHEHMsI OKpPacKd HMHJAMKATOPOB B PACTBOPAX KHUCIOT U
niesoyel, n3yuenue Bzanmoiernctus okcuaa meau(ll) ¢ pactBopom cepHoi
KHUCJIOTBI, KHUCIOT C METaUlaMM, peakUui HeUTpaau3aluuu, [OIydYeHHUE
HEPACTBOPUMBIX OCHOBAaHMI, BBITECHEHHE OJIHOTO MeETajula IPYTUM U3
pacTBopa CoOJi, pelIeHHE dKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHeiue

KJIaCChI HCOPraHNYCCKUX COCﬂHHeHHﬁ))

ITepuoanueckuii 3akoH u [leproanueckas cucTeMa XUMHUYECKUX SJIEMEHTOB
J.N. MenaeneeBa. CTpoeHrue aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

3.1

[TepBble TOMBITKA KJIACCU(PHUKAIMA XUMHUYECKUX 3JIeMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX 3JICMCHTOB (H_ICHO‘-IHBIC 1 MCIO0YHO3EMCIIBHBIC MCTAJIBI,
rajioreHbl, MHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3zyroT ampoTepHbIC

OKCHUABI U TUAPOKCHUIBL

3.2

[Tepuoanueckuii 3akoH. llepuoanueckas cucrema XMMHUYECKHUX 3JIEMEHTOB
IA.N. MenneneeBa. KopoTkomepwogHas © JJIUHHONEPHOIHAS (OPMBI
[lepuoanueckoit cucrembl xumuueckux dneMmeHtoB .M. Menneneena.
[Tepuoapr u rpynmnbl. OU3HYECKUI CMBICT MOPSIAKOBOIO HOMEPa, HOMEPOB

nepruoaa v rpynribl 3JICMCHTA
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Ctpoenne atomoB. CoctaB aTOMHBIX sifiep. M3otomnel. Dnektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XHWMHUYECKHX 3JIEMEHTOB
[Tepuoanueckoii cuctemsl [I.1. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO

3JIEMEHTA MO ero noyoxeHuto B Ilepuoanueckoii cucreme [I.1. Menneneena
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3aKOHOMEPHOCTH HM3MEHEHHS paJuyca aTOMOB XHUMHUYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX M HEMETaJUIMYECKUX CBOMCTB IO TpyIIlaM M IEPHOJAM.
3nauenue [leproanueckoro 3akoHa u [leproaguueckoi cucTeMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUs Hayku U npakTuku. /.M. MenneneeB — yu€Hslil u

rpaXTaHUH

3.5

Xumudeckass cBsi3b. KoBaysieHTHast (MoJjsipHass W HEMOJISIPHAs) CBS3b.

SHGKTpOOTpI/IL[aTeJIBHOCTL XUMHUYECKHX 3JIeMeHTOB. MoHHAs CBSI3b

3.6

CreneHb OKHUCJICHUA. OKUCITUTEIIFPHOBOCCTAHOBUTCIIbHEIC PCaKIu.

[Ipoteccrl okucnenus u BOCCTaHOBICHUsI. OKUCIUTETN U BOCCTAHOBUTEIH

3.7

XUMUYECKUH DSKCHEPUMEHT: H3yueHHue OO0pas3lOoB BELIECTB METAUIOB U
HEMETAJIJIOB, B3aUMOJAEUCTBHUE THAPOKCHIA LIMHKA C PACTBOpPAMM KHUCJIOT U
1IeJI0YeH, MIPOBE/ICHHE OMBITOB, WUTFOCTPUPYIOIIUX ~ MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUM (ropenue, peakuuu

PasoKEeHUsI, COSTMHECHMUS )

9 KUIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

BemectBo n xumuueckas peakuus. Ilopropenue




1.1

[lepuonnueckuii  3akoH. Ilepumoamnueckass cucTeEMa  XHUMHUYECKUX
snemenToB /.. MenneneeBa. CtpoeHue atroMoB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMHUYECKUX AJIEMEHTOB NEPBBIX TPEX MEPUOIOB,
KaJIusl, KaJbLMsl M HMX COEAMHEHHI B COOTBETCTBHM C IOJIOKEHUEM

9JICMCHTOB B HepHOI[HIICCKOﬁ CUCTEMC U CTPOCHHUEM UX aTOMOB

1.2

Crtpoenue BelecTBa: BUAbl XUMUYECKON CBSI3U. THITBI KPUCTATUITMUECKUX
PEUIETOK, 3aBUCMMOCTh CBOWMCTB BEIIECTBA OT THUINA KPUCTAIIIMYECKOMN
pEemIéTKH U BHUJA XUMHUYECKOU cBsi3u. Kimaccudukamnus 1 HOMEHKIaTypa
HEOPraHMYECKUX  BEIIeCTB  (MEXAyHapogHass U  TpPUBHAIbHAs).
XUMUYECKUE CBOMCTBA BELIECTB, OTHOCAIIMXCS K PA3JIUYHBIM KJIaccam
HEOPraHUYECKUX COEIWHEHHM, T€HETHYeCKas CBS3b HEOPraHMYECKHUX

BCIICCTB

1.3

Knaccudukanuss XMMHYECKUX peakUil Mo pa3IUYHBIM IpU3HAKaM (IO
YUCIIYy M COCTaBY Y4YaCTBYIOIIMX B PEAKLUHUU BELIECTB, MO TEILIOBOMY
3¢ eKTy, 10 U3MEHEHHIO CTETICHEH OKUCIICHUS! XUMUYECKUX 3JIEMEHTOB,
110 00paTUMOCTH, M0 YYACTHIO KaTalln3aTopa). DK30- U SHIOTEPMHUUECKUE
peakuuu, TepMoXUMUYeckue ypaBHeHus. llondarue o ckopoctH

XUMHYECKON peaKiuu

1.4

[Tonstne 00 OOpaTUMBIX W HEOOPATUMBIX XUMHUYECKUX PEAKIHIX.
[ToHsiTHE O TOMOTEHHBIX W TETEPOTCHHBIX peaknusax. lloHarue o
XAMHAYECKOM paBHOBecMH. DakTOpbl, BIHSIOIAE HA CKOPOCTh

XUMHYECKOU PCaAKIMHU U IMOJIOKCHUC XUMHUYCCKOI'0 paBHOBCCHUSA

1.5

OKHUCIUTENTEHO-BOCCTAHOBUTENIBHBIC PEAKIIMU, JJICKTPOHHBIA OasaHc
OKHUCJIUTENbHO-BOCCTAHOBUTENBbHOM peakuuu. CocTaBlieHHE ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUNA C UCIIOJIH30BAHUEM METOIA

QJICKTPOHHOI'O Oananca

1.6

Teopuss  DIEKTPOIUTHUYECKON  AUCCONMAIMHU.  DJIEKTPOJHUTHl U
HeaNeKTponuThl. KaTnoHsl, aHMOHBI. MexaHU3M AMCCOIUAIHN BEIIECTB
C pa3IMYHBIMU BUJAMU XUMHYECKOW cBsi3u. CTENeHb HUCCOIHUAIUU.
CunbHble U crnabble 2JEeKTPOIUTHL. Peakiiuu HOHHOTrO oOMeHa. Y ClloBus
MPOTEKAHUS PEaKIMi HOHHOTO 0OMEHA, MOJIHBIC U COKPAIIEHHBIC HOHHBIC
ypaBHeHUs1 peakiuii. CBOMCTBa KHUCJIOT, OCHOBAaHM M COJIE B CBETE

MpPEICTAaBICHU 00 3JEKTPOIUTHUECKON mucconuanui. KadecTBeHHBIC




peakuuu Ha HoHBL. [ToHsiTHE O rUApOIN3E conel

1.7

XUMUYECKU I JKCIIEPUMEHT: 03HAaKOMIJICHUE c MOJEJISIMHA
KPUCTAIITUYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAJIOB U
HeMeTaJIoB (TpaduTa U anmasa), CJI0KHBIX BEIIECTB (XJIOpUIa HATPHUS);
WCCIIeIOBaHNE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOH peakluud OT
BO3JICUCTBUS Ppa3IMYHBIX (bakTopoB; UCCIIEIOBaHKE
ANEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, IMpoLecca AUCCOIMAINU
KHUCJIOT, menouei u coJseit (BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMATEPHAIIOB); MPOBEACHNUE OMBITOB, HJUTFOCTPUPYIOLIUX MPU3HAKU
MPOTEKaHMS peaKIiii HOHHOTO oOMeHa (00pa3oBaHue OcajKa, BHIICICHHIE
raza, oOpa3oBaHHME BOJbl); OIBITOB, WUIIOCTPUPYIOMINX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakluil  (ropeHue, peakuuu
pa3ioKeHus, COeIMHEHNs); paclio3HaBaHNUE HEOPTraHMUYECKHUX BEIECTB C
MOMOIIBI0 ~ KAa4YECTBEHHBIX  pEaklMidi  Ha  HMOHBI;,  pEIICHHE

OKCIICPUMCHTAJIBHBIX 3aJa4

Hemertannsl 1 UX coeaMHEHUS

2.1

OO0mast xapakrepucTrka ranoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3NYecKue CBOWCTBA
MIPOCThIX BCIICCTB — TIaJIOI'CHOB. XUMHYECKHE CBOICTBa Ha npumepe
XJiopa (B3aUMOJICHCTBUE C MeTaJylaMH, HEMeTaJUlaMH, IIeJI0YaMHu).
XnopoBogopoa. ConsiHasi KUCIOTa, XUMUYECKHE CBOMCTBA, MOJyUYCHHE,
npuMeHeHue. JlelicTBre XJtopa 1 XJ0pOBOI0OPO/Ia Ha OPraHU3M YEeJI0BEKa.

Baxneiimue XJIOPpUABI U UX HAXOXKIACHUC B IIPUPOAC




2.2

OOmast xapakrepucthka di1eMeHToB VIA-rpymmel.  OcobGeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTepHble CTeNeHUu OKucieHus. CTpoeHue u
¢u3nveckue CBOWCTBA MPOCTHIX BEHIECTB — KHUCIOPOJAa U  CEpHL.
AnnotponHsle MOU(UKALMK KUCIOPO/ia U cepbl. XUMHUYECKUE CBOICTBA
ceprl. CepoBo10poJ, CTpoeHHE, (PU3HUYECKHE U XUMHUUYECKHUE CBOMCTBA.
Oxcuibl cepbl Kak IpeACTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KUCIIoTa,
¢bu3nvecKkne 1 XMMUYEeCKHe CBOMCTBA (00IIMe KaK MPeICTaBUTeNs Kiacca
KHUCJIOT U creuududeckre). XUMHUYECKUE PEaKLNH, JIeXKalie B OCHOBE
MPOMBIIIJICHHOTO CIT0C00a TOMY4YeHUsI CepHOM KHCIOTHL. [Ipumenenue.
Conmu cepHOM KHCIOTBHI, KadeCTBEHHas pEaKkUHs Ha CyJb(haT-HOH.
Haxoxnenue cepsl U €€ coelMHEHUWA B TpUpoae. XUMUYECKOE
3arpsA3HEHUE OKpPYXKAIOWIEH cpeapl COEAMHEHUS MM Cepbl (KUCIIOTHBIC
JOXNIW, 3arps3HEHHEe BO3AyXa U BOAOEMOB), CHOCOOBI  €ro

IpCaOTBpAILICHUA
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OO6mias  xapakTepucTHKa djJeMeHTOB VA-rpymmbl.  OcoOeHHOCTH
CTPOCHHMSI aTOMOB, XapaKTEpHblE CTENEHM  OKHUCIEHHUsA.  A30T,
pacnpocTpaHeHue B MpUpoje, (PpU3MUecKre M XUMUYECKUE CBOICTBA.
Kpyrosopot a3ora B mpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMUIECKHe
CBOIiCTBa, nony4yeHue u npumeHeHure. Coau aMMOHUS, UX GU3HYECKUE U
XMMHUYECKHE CBOMICTBa, NpuMeHeHue. KauecTBeHHas peakiys Ha MOHBI
aMMOHHUA. A30THas KUCJIOTa, €€ mojlyuyeHue, Gpru3nieckue U XUMUYECKue
cBOIcTBa (00IIHE KaK MPEACTABUTENS KJIacCa KUCIOT U CIIEITU(PUIESCKUE).
Hcnonb30BaHre HUTPATOB U COJEM aMMOHHS B KayeCTBE MHHEPAIbHBIX
ynoOpeHuil. ~ XUMHUYECKOE  3arpsi3HEHHE  OKpYJXKarolmied  cpelsl
COEIMHEHUSIMH a30Ta (KUCIOTHBIE IO/, 3arpsi3HEHUE BO3/lyXa, MOYBbI

1 BOJJOEMOB)
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®ocdop, amnorponHsle Moaudpukamuu Gocdopa, QuMUecKkue u
xumuyeckne cBouctBa. Oxcun docdopa(V) u dochopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOMCTBA, NOJdydeHue. lcmomb3oBaHue

(dhocharoB B kKaueCTBE MUHEPAIBHBIX YI0OpEHUIA




2.5

OOmast  xapakrepucthka di1eMeHToB [VA-rpymmel.  OcobGeHHOCTH
CTPOCHHMS aTOMOB, XapaKTEpPHbIE CTENEHW OKUCICHHA. YTIEepo[,
QJJTIOTPOMHBIE MOIU(UKAIINH, PACIPOCTPAHEHUE B IPUPO/IE, PU3NIECKHE
U XUMHUYecKue cBoiicTBa. AyncopOumst. KpyroBopot yriepona B mpupoe.
Oxcuapl yrinepona, ux (GuU3N4YecKue U XMMUYECKHUEe CBOWCTBA, JeHCTBHE
Ha JKUBBIC OpPTaHU3MBI, IMOJYYCHHE WM NPUMEHEHHE. DKOJOTHYECKHUEe
po0JIeMBl, cBsi3aHHBIE ¢ OkcuaoM yraepoaa(lV); rumoresa rmobanbHOTO
MOTETJICHNST KJIMMaTa; MapHUKOBBIH 3(Q¢eKT. YTompHas KHCIOTa U €€
coinM, WX (UINYECKHE U XHMMHUYECKHE CBOICTBA, TMOJy4YCHHE U
npumenenne.  KauecTBeHHas ~ peakuuss  Ha  KapOOHAT-MOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEAMIMHE, NMPOMBIIUICHHOCTH H

CEJILCKOM XO3SICTBE

2.6

[TepBoHauyanbHbIle TOHATHS OO0 OpPraHMYECKHX BEIIECTBAX Kak o
COCMHEHUSAX yriepona (MeTaH, 9TaH, OSTWICH, alleTUJICH, 3TaHOJI,
TIMIEPHH, YKCYCHas KHUCIOTa). X cOCTaB M XMMHYECKOE CTPOCHHE.
[TonsiTie © OWONIOTMYECKM BAXKHBIX BEIIECTBAX: JKUPAX, OeKax,
YIJCBOJAX — M UX POJU B JKU3HM YeJIOBEKa. MarepHallbHOe €IUHCTBO

OpPraHUYCCKUX U HCOPTAHUYCCKUX COCI{I/IHGHI/Iﬁ

2.7

Kpemuuii, ero ¢usndeckne M XUMHUECKHE CBOMCTBA, TOIY4YCHUE H
npuMeHeHune. CoenHeHHs KpeMHus B pupoje. O0mmue nmpeacTaBiIeHus
00 oxcune kpemHus(IV) u kpemuueBoil kucimore. CHIIHMKAThI, HX
UCIOJb30BaHUE B OBITY, MEAMIMHE, MPOMBIIUIEHHOCTH. Baxuelmue
CTPOUTENbHBIE MaTepHalbl: KepaMuKa, CTEKJO, IIeMEHT, OETOH,
xkene300eToH. [IpobaemMbl 6€30mMacHOr0 MCTHOIB30BaHUSI CTPOUTEITBHBIX

MAaTEPHUAJIOB B IIOBCEIHEBHOM KU3HU




2.8

XUMHUECKUH JKCIEPUMEHT: H3y4YeHHE OO0pa3lloB HEOPraHMYECKUX
BEIIIECTB, CBOMCTB COJISTHOM KHCJIOTHI, MPOBEIACHHE Ka4eCTBEHHBIX
peaxiuii Ha XJIOPUA-UOHBI U HAOINIOJCHUE TPU3HAKOB UX MPOTEKAHMS,
OTIBITHI, OTpa)xaronre PU3NYecCKue U XMMHUECKHE CBOWCTBA TaJIOT€HOB
U HUX COCIMHEHMH (BO3MOXKHO MCIIOJNBb30BaHUE BHIEOMATEPHAIIOB);
O3HaKOMJIEHHE ¢ 00pa3amMi XJIOPUIOB (TaJOTEHUIO0B); O3HAKOMIICHHE C
oOpasumamMu ceppl U €€ COCOMHEHUSMH (BO3MOXKHO HCIOJIh30BAHUE
BUJIEOMATEPHANIOB); HAOIIOZEHHE Mpoliecca OOYyTIMBaHHUs caxapa IOoj
JEHCTBUEM  KOHLEHTPUPOBAHHOM  CEPHOM  KUCIOTBI,  HM3yYEHHE
XUMHUYECKUX CBOWCTB pPa30aBIEHHOM CEpPHON KHUCIOTHI, MPOBEACHUE
KayeCTBEHHOW peakInH Ha Cyiab(paT-WOH M HAONIOJCHHE INpH3HaKa e
MPOTEKaHUs; O3HaKOMJIeHHE ¢ (U3MYECKUMHU CBOWCTBaMHU a30Ta,
dbochopa w  wumx  coenuHEeHWUH  (BO3MOXKHO  HCIOJIL30BaHUE
BHJICOMATEpPHAIOB), 00Opa3liaMu a30THBIX M (OCHOPHBIX YI0OpEHUIA;
NoJlyyeHue, cooupanue, pacro3HaBaHUE U U3yYCHHE CBOWCTB aMMHUAKa;
MIPOBEJICHUE KAUE€CTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (ocdaT-uoH U
U3y4eHue MIPU3HAKOB ux pOTEKaHus, B3aUMO/ICHiCTBHE
KOHIEHTPUPOBAHHON  a30THOM  KHCIOTBI C MeIbl0  (BO3MOXHO
WCTIOJIb30BAHUE BUJICOMATEPHAJIOB); n3y4eHue Mojenei
KPUCTAITTMYECKHX PEIIETOK anmasa, rpadura, QysiepeHa; 03HaKOMJICHHE
C TIPOLIECCOM aICOPOIMHM PACTBOPEHHBIX BEIIECTB AKTHMBUPOBAHHBIM
yraéM W YCTPOHMCTBOM MpPOTHUBOrasza; IoJyueHue, coOupaHue,
pacro3HaBaHHE W W3yY€HHE CBOICTB YIJIEKHCIIOTO ra3a; IpOBElICHHE
KAueCTBEHHBIX peakIuil Ha KapOOHAT- M CHJIMKAT-UOHBI U H3Yy4YECHHE
MPU3HAKOB UX MPOTEKAHUS; O3HAKOMJICHHE C MPOIYKIMEeH CHIMKATHOM
MIPOMBIIIJIEHHOCTH; pPEIIEHUE OSKCIEPUMEHTANbHBIX 33Jad IO TeMe

«Bakuenme HeMeTaJUIbl U UX COCIUHEHUS))

Mertamisl 1 uX COCIUHCHUA

3.1

06111215[ XapaKTCPUCTHKA XHUMHUUYCCKHUX JOJIEMCHTOB — MCTAJIJIOB Ha
OCHOBaHMM HX MNoyokeHHus B llepuoanueckoil cucrteMe XUMHYECKHX
anementoB [I.V1. MenneneeBa u crpoeHust aromoB. CTpoeHHE METaIOB.
Mertannuueckasl CBA3b U METAUIMYECKas KPUCTAIMYECKass PEIIETKA.

DNEKTPOXUMHUUECKHUN Psiji HAIIPSHDKEHUH METalIoB




3.2

dusnueckue W XUMHYECKHE CBOWCTBA MeTawioB. OOmme crnocoObl
nmoylydeHuss MeTaioB. [loHATHE O KOpPpPO3MHM METajIOB, OCHOBHBIC
crocoObl  3amMThl  MX OT Koppo3uu. CmnaBel (CTajib, 4YYIYH,

TIOpaIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIIEHHOCTH

33

[Ilenounble MeTayuibl: TMoOJOXeHUWEe B Ilepuogumyeckoil cucreme
xuMmuueckux snemeHtoB .M. MenzaeneeBa; CTpO€HHME HUX aTOMOB;
HaxoXJieHue B mpupoje. Puznueckrue W XUMHUYECKHE CBOWCTBa (HA
npuMepe HaTpust M Kaiusi). OKCUABI U THAPOKCUABI HAaTpUS U Kajusl.

HpI/IMeHeHI/Ie MICJIOYHBIX MCTAJJIOB U UX COG,Z[I/IHGHI/Iﬁ

34

Illenoyno3eMenpHbIE METAJJIbl MarHUW M KajJblIMA: TOJOXKEHHUE B
[Iepuonnueckont cucreme xummuueckux dineMmeHToB .M. Menneneesa;
CTpOCHHME HX AaTOMOB; HaxoXJeHue B mnpupone. Dusznueckue u
XMMHUYECKHE CBOMCTBA MarHMs W KajlbliMsa. BakHeuiime coeauHEHHUS
KaJblus (OKCHUI, TUAPOKCHUA, coyr). JKECTKOCTh BOABI M CIOCOOBI €€

YCTpaHEHUS

3.5

AnmoMuHMil: monoxenue B Ilepuoanueckod cuCTEME XHUMHUYECKUX
aneMeHnToB .M. Menaeneesa; cTpoeHHe aToMa; HaX0KJACHUE B IPUPOJE.
dusznueckue W XUMHUYECKHE CBOWCTBa amoOMHUHHUSA. AmMpOoTepHBIC

CBOMCTBaA OKCHJa U THAPOKCHU A aJIIFOMUHUSA

3.6

Keneszo: nonoxenue B [lepuoanueckoi cucteMe XUMUYECKUX 3JIEMEHTOB
JA.N. MeHnngeneeBa; CTpPOCHHUE aTOMa; HAXOXKICHUE B MPUPOJE.
dusnueckrue U XUMMUYECKHUE CBOMCTBA skene3a. OKCUJIbI, TUIAPOKCUIBI U

conmu xene3a(ll) u xeneza(Ill), ux coctas, CBOMCTBA U TOJTyYCHHE




3.7

XUMHUECKUH HKCIEPUMEHT: O3HAKOMIIEHHE C 00pa3llaMH METaJIOB H
CIUIaBOB, HUX (U3UYECKUMHU CBOICTBaMHU; M3Yy4YEHHE peE3yJbTaTOB
KOPpPO3MM METAJIOB (BO3MOKHO HCITOJIb30BaHHE BHJICOMATEPUAIIOB),
0COOEHHOCTEH B3aUMOJEMCTBUS OKCHJA KaJblMsg M HATpHUS C BOJOH
(BO3MOXKHO HCIIOJIb30BaHKME BUAEOMATEPHAJIOB); MCCIIEIOBAHUE CBOWCTB
KECTKOM BOJBI; Ipollecca T'OPEeHUs jkeie3a B KHUCIopoJe (BO3MOKHO
UCTIOJIb30BaHUE BUIEOMATEPHAJIOB); MIPU3HAKOB MPOTEKAHUS
KayeCTBEHHBIX pPEaKLUil Ha MOHBI (MarHus, Kaiablus, aTIOMUHUS, [IUHKA,
xene3a(ll) u xxenesza(Ill), menu(Il); HabmrogeHne U onMcaHue MPOILIECCOB
OKpAaIlIMBaHUs IUIAMEHU MOHAMU HATpHs, Kalus U KalbLus (BO3MOXKHO
WCTIOJNB30BAHMUE  BHUJCOMATEPHANIOB);  HCCIENOBaHHE  aM(OTEPHBIX
CBOWCTB THAPOKCHJA QJIIOMUHHUS M THAPOKCUIA LUHKA; pELICHHe
OKCIICPUMCHTAJIBHBIX 3aJa4d I10 TEMC «Baxnaennme MeTamabl M HX

COCOAUHCHU A

XUMUs U OKpy>KaroIas cpena

4.1

HOBLIG MaTCpI/IaJIBI N TCXHOJIOI'UH. Bemecma nu MaTCpI/IaHLI B
MOBCEAHEBHOM KM3HU 4YEJIOBEKAa. XHUMHS M 370poBbe. be3omacHoe
UCIOJb30BAHUE BEIIECTB M XMMUYECKHX peakuuil B ObiTy. [lepBas

IIOMOIIb ITPHU XUMHUYCCKUX O0XKOrax U OTPABJIICHHUAX

4.2

OCHOBBI  9KOJIOTUYECKON TPaMOTHOCTH. XHUMHUYECKOE 3arps3HCHHE
okpyxatwmeit cpensl [IJIK. Ponp xumuum B pelieHHH 3KOJIOTMUYECKHUX
npo6uem. [IpupoaHble HCTOYHUKH YTIEBOJIOPOAOB (Yyrojib, IPUPOIHBIN
ra3, He(Tb), MNPOAYKTbBI HUX NEepepadOTKU, HX pojb B OBITY H

IMPOMBINIJICHHOCTH

4.3

XUMUYECKUH  DKCIIEPUMEHT: HW3yUYECHHUE o0pas1oB
MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJMMEPHBIC

MaTepHabl)




INPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
INPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Konx nposepsiemoro
TpeOoOBaHUSA

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yjabTaTaM 6a30BOro
YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'0
o01mero oopazosanus Ha ocHoe ®PI'OC

IIpencrasnenue:

1.1

0 II03HABa€MOCTH  SBJICHUM IIpUpoakl, MMOHUMaHue OOBEKTHUBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH Kak obnacTu COBPEMEHHOT'O
€CTCCTBO3HAaHHA, KOMIIOHCHTA O6IJ.ICI>1 KYJbTYpbl H HpaKTI/IIICCKOI‘;I
ACATCIIBHOCTHU YCJIOBCKA B YCIOBUAX COBPEMCHHOI'O O6H_[eCTBa; IIOHMMaHHEC

MCCTa XUMUHU CPpCIU NPYTIUX €CCTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOJAAX IIO3HAHHA, B TOM YHCIIC 3ISKCICPUMCHTAJIBHBIX H
TCOPCTUICCKUX METOAAX UCCICAOBaHNA BEIICCTB U U3YUCHUSA XUMHYCCKUX
peaKuHﬁ; YMCHUEC UCII0JIB30BATb MOJCTIN IJIA 00BSICHEHHS CTPOCHUSA aTOMOB

U MOJIEKYI

1.3

o ctepax mpodeccHOHATBHON MEeATENbHOCTH, CBSI3aHHBIX C XUMHEH H
COBPCMCHHBIMU TEXHOJIOTUAMU, OCHOBAHHBIMU Ha JOCTHKCHUAX
XUMHUYECKON HAyKH, YTO MO3BOJUT OOYYAIOIIMMCSI pacCMaTpUBaTh XUMHUIO
Kak chepy cBoeil Oyaymiei mpodheCCHOHATBLHON JEATeILHOCTH U ClIeTaTh
OCO3HAHHBIN BBIOOP XMMHUU KaK MPO(UIBLHOTO peaMeTa MpH Mepexoie Ha

YPOBEHB CPEIHEr0 00IIET0 00pa30BaHUS

Bianenue cuctemoil XMMUYECKUX 3HAHWM U YMEHUE NPUMEHSITh CUCTEMY

XUMHNYCCKHUX 3HaHI/II71, KOTOpas BKIIIOYACT:




2.1

Ba)KHEHIIINE XUMHYECKHE MTOHATHS: XHMHYECKHI 2JIEMEHT, aTOM, MOJIEKYJIa,
BEILECTBO, IPOCTOE U CJ0XKHOE BEILIECTBO, OJHOPOAHAS U HEOJHOPOJHAS
CMeCh, OTHOCHTENbHBIE aTOMHAas M MOJIEKYJISIpHAs MAaccChl, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIM 00bEM, OKCHJ, KUCIOTa,
OCHOBaHHME, COJIb (CpelHssl), XUMHYECKasl PeaKlusl, PEeakui COCTUHEHHUS,
pEeaKLuy PA3I0KEHUs, PEaKIMK 3aMELICHUs, peakuu oOMeHa, TEIUIOBOI
3 deKT peakyn, SK30- U SHIAOTEPMUUECKUE PEAKIIH, PACTBOP, MacCcOBas
TOJIsI XAMHYECKOTO AJIEMEHTA B COSMHEHUH, MAaCCOBAst JAOJIS U TPOIICHTHAS
KOHILICHTpALlMsl BELIECTBA B PAacTBOpE, SAPO aToOMa, 3JIEKTPOHHBIA CIIOH
aTomMa, aTroMHas oOpOuTallb, paauyc aroMma, BaJCHTHOCTb, CTEIEHb
OKHCIICHHsI, XUMHYECKasi CBS3b, 3JICKTPOOTPHULATEIBHOCTh, HOJIAPHAS H
HETOJIsIpHAasi KOBAJICHTHAs CBs3b, MOHHAS CBSA3b, METAJIMYECKasi CBS3b,
KpHCTaJUIMYecKass  pemérka  (aroMHas, HWOHHAs,  MeTaJUIM4ecKas,
MOJICKYJISipHAsl), WOH, KAaTHOH, aHHWOH, OJJIEKTPOJIUT M HEDIEKTPOJIUT,
ANEKTPOJIUTUYECKAs] ~ JUCCOLMANMS, pEeakuud  HMOHHOrO  OOMEHa,
OKHCIIUTEIHHO-BOCCTAHOBUTEIbHBIC peaxIym, OKHCIIUTENb u
BOCCTaHOBHTEIIb, OKHCJICHUE ¥ BOCCTAHOBIICHHE, DIICKTPOJIN3, XUMHUYECKOE
paBHOBecHe, OOpaTUMbIE U HEOOPATUMBIE PEAKIHH, CKOPOCTh XUMUYECKOM

peakuuu, katanuzatop, [1JIK, koppo3us MeTaioB, CriaBbl

2.2

OCHOBOIIOJIATalOIMe  3aKOHbl XMMHH: 3aKOH COXPAaHEHHMsS  MaccChl,
nepuoanueckuii 3akoH .M. MeHneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,

3aK0H ABOTaJIpo

23

Teopuu XUMHH: aTOMHO-MOJIEKYJIIpHast Teopus, Teopus

BHGKTPOHHTHHGCKOﬁ JUuccoranmmn

Brnanenue ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH

3.1

yMEHHE MPAaBHJIBHO HCIOJIB30BaTh M3YUYCHHBIC BEIIECTBA U MaTepHalbl (B
TOM YHCJI€ MHHEPAJIbHBIC YIOOPEHHS, METAUIBI U CIUIABBI, MPOMYKTHI
nepepaboTKU MPUPOTHBIX UCTOUHUKOB YIJIEBOAOPOIOB (YTJIsl, HPUPOTHOTO
ra3a, He)TH) B OBITY, CEITLCKOM XO3SCTBE, HA TIPOU3BOJICTBE M IIOHUMAHHE
3HAYEHUS >KUPOB, OCJIKOB, YIJIEBOAOB JUIsl OpraHU3Ma YelIOBEKa; yYMEHHE
MIPOTHO3UPOBATH BIUSHUE BEIIECTB U XUMUUYECKHUX MTPOILIECCOB HA OPTaHU3M

YeJI0BEKa U OKPYKAIOIIYI0 IPUPOJIHYIO CPEy




32

YMCHUC UHTCTPUPOBATH XUMHUYCCKUC 3HAHUA CO 3BHAHUAMU APYTUX y‘-Ie6HBIX

npeamMETOB

33

HaJIMYME OIbITa paboThl C Pa3IMYHBIMU HMCTOYHMKAMHM HH(POPMALUU IO
XUMHM  (Hay4yHas M  HAy4YHO-IIONMYyJIsIpHAs  JIUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTUBHO OLICHUBATH I/IH(l)OpMaIII/II-O O B€HOIECTBAX, HX
MMPEBpaAlICHUAX U MMPAKTUYCCKOM IMPUMCHCHHUU U YMCHUC UCIIOJIB30BATH eé

AJId pCIICHUA y‘I€6HO-H03HaBaTeJ'II)HI)IX 3aga4

Brnagenue oCHOBaMHM NOHSATUMHOTO armapara U CUMBOJIHWYECKOTO S3bIKA
XUMHH JUIsl COCTaBieHHUs (POpPMYJ HEOPTaHWYECKUX BEIECTB, YpaBHEHUI
XUMHYECKHUX Peakiuii; ocHoBaMu xumudeckoir HomeHknaTypsl (IUPAC u

TPUBUAIILHON)

YMeHne o0bsACHATH CBSI3b TIOJIOKEHHMS d1ieMeHTa B [lepuonnueckoii cucteme
C YU CJIOBBIMH XapaKTepI/ICTI/IKaMI/I CTpOGHI/ISI aToOMOB XUMHUYCCKUX
2JEMEHTOB (COcTaB ®  3apsia  siapa, oOIiee 4YHCIO  DJIEKTPOHOB),
pacnpeneneHHeM B.HGI(TpOHOB 1o BHCpFCTI/I‘-ICCKI/IM ypOBHHM aTOMOB HepBLIX

TPEX MEPUOOB, KAIHSI ¥ KaTbITUS

[IpencraBienue o0 NEPUOAMYECKOW 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
3JIEMEHTOB  (paJuyc aroma, »HJIEKTPOOTPHULATENIBHOCTh), MPOCTBIX H
CJIOXKHBIX BEIIECTB OT TMOJIOKEHHsI 3JIEMEHTOB B [lepumonnueckoi cucreme
(B ManpIxX mepuojax M TJABHBIX MOATPYIIAX) U 3JIEKTPOHHOIO CTPOCHHUS

aToMa

YMmenune KinaccupuImpoBaTh:

7.1

XUMHNYCCKHE 3JICMCHTLI

7.2

HCOPraHNYCCKHUC BCUICCTBA

7.3

XUMHNYCCKUEC pCaKINn

YMeHue OIIPCACIIATD:

8.1

BAJICHTHOCTD U CTCIICHb OKHUCJICHHUA XUMUUYCCKUX 3JICMCHTOB, 3apdaa HOHA

8.2

BHUJ XHUMHYECKOM CBS3H U THII KpHCT&J’IJ’IH‘ICCKOﬁ CTPYKTYPbI B COCAUHCHUAX




8.3 XapakTep cpebl B BOJHBIX PAacTBOpax BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTEINIb 1 BOCCTAHOBUTENb
9 YMeHue XxapakTepu3oBaTh GU3NUECKUE U XUMUUYECKHE CBOMCTRA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJIOPOA, TpaduT, anMas, KpeMHHUIA,
9.1 a3oT, (ocdop, cepa, Xjop, HATPUH, KWW, MaTHUN, KaJIbIHA, aTFOMUHUH,
KENe30)
CJIO)KHBIX BEIIECTB, B TOM YHCIIE UX BOIHBIX PACTBOPOB (BOJAa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHIBI W THUAPOKCHIBI MeTaioB [-I1A
95 rpynmn, amromuaus, meau (I11), nunka, xxenesa (I1 u I1T), okcuast yrnepona (11
u IV), kpemuus (I1V), azora u pocdopa (11T u V), cepst (IV u VI), cepaucras,
CepHasi, a30TUCTasi, a30THasA, (pochopHas, yroyibHas, KpeMHUEBasE KUCIOTA
1 UX COJIN)
MIPOTHO3MPOBATh U XapaKTePU30BaTh CBOWCTBA BEIIECTB B 3aBUCIMOCTH OT
93 WX COCTaBa M CTPOCHHWsS, MPUMEHEHUE BEHICCTB B 3aBUCHMOCTH OT WX
CBOMCTB, BO3MOXKHOCTh TIPOTEKAHUS XUMHUYECKHX IMPEBpAllEHUI B
Pa3INYHBIX YCIOBUIX
10 YMeHHUe COCTaBIISATh MOJICKYJISIPHBIC U HOHHBIC YPAaBHEHHS PEAKITHil, B TOM
quCIe:
10.1 peaKkIuii HFOHHOTO OOMEHa
10.2 OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIONINX XUMHUYECKHE CBOWCTBA HM3YYEHHBIX KJIACCOB (TPYII)
HEOPTaHMYECKUX BEIIECTB
10.4 MOATBEPKIAIOLIUX FEHETUUECKYIO B3aMMOCBA3b MEKYy HUMU
11 YMeHHe BBIYUCIATH (IPOBOIUTH PACUETHI):
1 OTHOCHUTENFHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO

JOJTIH0 XUMHYCCKOTI'O 3JIEMCHTA B COCITMHCHU N

11.2

MacCCOBYIO OOJIIO BEIICCTBA B paCTBOPEC,

11.3

KOJIMYCCTBO BCHICCTBA U €0 Maccy, 00BEM Ta30B




11.4

0 YPAaBHCHUAM XUMHYCCKUX peaKHI/Iﬁ N HaXO0OUTh KOJIMYCCTBO BCUICCTBA,

00BEM U MacCy PeareHTOB HITH MPOJYKTOB PEaKIuH

12

Brnanenue (3HaHUE OCHOB):

12.1

OCHOBHBIMH METOJAaMH HAY4YHOTO IO3HaHMA (HAONIOJEHHE, H3MEpEeHHe,
HKCHEPUMEHT, MOJAEIUPOBAHME) NMPH H3YYEHUH BELIECTB U XUMHUECKUX
SBIICHUIA; yMEHHE C(POPMYIHPOBATH NPOOIEMy M TNPENTIOKHTh MyTH e

PCUICHUA

12.2

0e30MmacHOi pabOTHl ¢ XMMHYECKHMH BEIIECTBAMHU, XMMHUECKON MOCYI0U

1 1a00paTOPHBIM 000PYIOBaHUEM

12.3

npaBWiaMyd 0€30MacHOro OOpalieHHs] ¢ BELIECTBAMH, HCIOJIb3yeMbIMU B
MIOBCEIHEBHOM JKM3HM, MpaBUIaMH IOBEACHHUA B LEIAX COEpexKEeHUs
3I0pOBbSl U OKpYy)XaroUled MNPUPOJHOM Cpenbl; IOHUMaHUWE Bpena
(omacHOCTH) BO3JIEHCTBUS HA KUBBIE OPTaHU3MBI OIIPENEIEHHBIX BELIECTB,

crmoco0oB YMCHBIICHUS U MMPECAOTBPAIICHNA UX BPECAHOI'O BOB,Z[GI;'ICTBI/IH

13

Hammune MPAaKTUYCCKUX HABBIKOB INNIAHUPOBAHHUA W OCYIICCTBJIICHUA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

U3y4YeHHE U OnucaHue (PU3MUYECKUX CBOWCTB BEIIECTB; O3HAKOMIIEHUE C
(GU3NYECKUMU U XHMHYECKUMH SIBJICHUSMH; OIIBITBI, WUJUTIOCTPUPYIOLIHNE

MIPU3HAKY IPOTEKAHUS XUMUYECKUX PEAKIUN

13.2

HU3YUCHUC CII0c000B pa3aciICHUA cMmeceit

13.3

IMOJIYUYCHHEC KHCJIOpPOJa U HM3YUCHHUEC €TO CBOfICTB; IMMOJIy4CHHUEC BOAOpOJa U
HU3YYCHUC €TI0 CBOﬁCTB; MOJIYUYCHHE YTJICKHUCIIOIO0 Tra3a W H3YUCHHUC CIro

CBOWCTB; MOJYyYEHUE aMMHAaKa U U3YYEHUE €r0 CBOKCTB

13.4

IIPUTOTOBJIEHUE  pPAaCTBOPOB  C  ONPENENEHHOM  MAacCOBOW  AOJEH

paCTBOpéHHOI‘O BCIICCTBA




13.5

MPUMEHEHHE WHAMKATOPOB (JaKMyca, METHJIOpaHka M (eHon(TanenHa)

AJIg OPEACTICHUA XapaKTepa CpCAbl B paCTBOPAX KUCIIOT U IIeI049eH

13.6

HCCIIEN0BAHUE U OIIMCAaHUE CBOMCTB HEOPIAHMYECKUX BEILECTB Pa3INYHBIX
KJIACCOB; HU3yYEHHE B3aUMOJECHCTBUS KHCIOT C METaUIAMH, OKCUIAMMU
METaJUIOB, PACTBOPUMBIMU M HEPACTBOPUMBIMH OCHOBAHUSMHM, COJIAMY;
IIOJIyY€HUE HEPACTBOPHMBIX OCHOBAHMI; BBITECHEHHE OJHOIO METaJlIa
IpyTUM W3 pacTBOpa COJH; HCCIeNOoBaHHE aM(OTEpHBIX CBOMCTB

THAPOKCHJIOB aJTIOMUHHMS U [ITHKA

13.7

pCHICHUC OJBKCICPUMCHTAJIBHBIX 3a/ldad IO TCEMaM: «OCHOBHBIC KIIACCHI
HCOPTaHNUYCCKUX COG)II/IHeHl/If/'I»; ((QHGKTPOJ'II/ITI/I‘-IGCKaSI JUCCOIMan s,
«Baxneiinie HeMeTaJlJIbl U UX COCOUHCHUA, «Baxxknenue MeTauibl U UX

COEIMHEHUS

13.8

XMMUYECKHE AKCIEPUMEHTHI, HUTIOCTPUPYIOIIUE MPHU3HAKH IMPOTEKaHHS
peaknuii FOHHOTOo 0OMeHa; KaUeCTBEHHBIC PEaKIIMU Ha MPHUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpPax MOHBL XJIOpUI-, OpOMUI-, HOOUA-, CyIbdat-, hocdar-,
KapOOHaT-, CHJIMKAaT-aHWOHBI, THJIPOKCHI-HOHBI, KaTHOHBI aMMOHHUS,

MAarHusi, KalblIHs, aTIOMUHUS, Kene3a (2+) u xenesa (3+), menu (2+), mMHKa

14

VYmMmenue:

14.1

NpPEACTaBIATh  PE3yibTaThl  JKCIepUMeHTa B (opMe  BBIBOJIOB,
JI0Ka3aTeNnbcTB, TIpaUKOB W TaOMMII M  BBIABIATH HMIHUPHUYECKUE

3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATb CBA3U MCKAY PCaJIbHO Ha6J'IIOI[aCMBIMI/I XUMHNYCCKUMU
ABJICHUAMHA W IIpoHEeCCaMH, IPOUCXOAAIIMMHU B MAKpPO- U MHUKPOMHUPC,

OOBSACHSATH IMPUYHHBI MHOFOO6paSI/I${ BCIICCTB




HEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 2JIEMEHT COEPKAHUS
1 [lepBoHayanbHbIE XUMUYECKHUE TOHATHS

1.1 UYuctele BemecTBa U cMecu. CrocoObl pa3aesieHus: cMecei

1o ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 31eMEHThl. CUMBOJBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTsle U CIOKHBIE BELIECTBA.

13 Xumudeckass (popmyma. BajneHTHOCTP aTOMOB XHUMHUYECKUX dJeMeHTOB. CTemneHb
OKHUCJIEHUS

14 3aKkoH MOCTOSTHCTBA cocTaBa BemlecTB. OTHocHUTeNbHAsE aToMHasi Macca. OTHOCUTENbHAS
MOJIEKyJIsIpHast Macca. MaccoBast 107151 XUMHUYECKOT0 3JIEMEHTA B COEJUHEHUN

L5 KonunyecTBo BemectBa. Monb. Mossipaast Macca. MoJisspHbIii 00bEM ra3oB. B3auMocBs3b
KOJIMYECTBA, MACChl U YUCJIa CTPYKTYPHBIX €AUHUI] BEIIECTBA

L6 du3znueckue U XUMHUYECKUE SIBJICHUSA. XUMHUYECKasl peakuuss U e€ MNpU3HAKU. 3aKOH
COXpPAaHEHUS MACChl BEIECTB. XUMHYECKHUE YPABHEHUS

5 Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMmMuyeckux syeMmenros JI.M.

MenaeneeBa. CTpoeHHE aTOMOB
[lepuonnueckuii 3akoH. Ilepuonnueckas cucrteMa XuMuueckux dnemeHtoB JI.M.

2.1 Menpeneesa. [lepuonas! n rpynnsl. GU3NYECKUN CMBICI TOPSAIKOBOIO HOMEPA, HOMEPOB
MepUO/Ia U TPYIIIbI JIEMEHTA
Crtpoenue aromoB. CoctaB aTOMHBIX sifiep. M30Tonbl. DnekTpoHbl. CTpoeHUE 3IEKTPOHHBIX

2.2 o0oouek atoMoB mepBbIX 20 xumudeckux snemeHToB Ilepmonnueckon cuctemst [1.1.
Menneneena




3aKOHOM€pHOCTI/I B U3MEHCHHH CBOMCTB XMMHYCCKHUX 3JICMCHTOB MEPBLIX TpéX nepruoaos,

Kajlys, KaJlbLHi (pam/lyca aTOMOB, OJJICKTPOOTPHLATCIBHOCTH, MCTAJUIMYCCKUX U

2.3
HEMETAJUTMYECKUX CBOMCTB) U UX COCIMHEHU B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB
B [leproanueckoii cuctemMe v CTpOEHUEM UX aTOMOB

3 Crpoenue BemiecTBa

11 Xumu4aeckas CBSI3b. KoBanentnas (monsipHas u HETIOJISIpHAST ) CBSI3b.
DNEeKTPOOTPULIATETbHOCTh XUMUYECKUX 31eMeHTOB. loHHAas cBsi3b. MeTallmnyeckas CBs3b

35 Tunel KpUCTAIUIMUECKUX PEHIETOK (aTOMHAs, MOHHAs, METaJUIMYecKas), 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKU U BUJIa XUMUYECKOW CBSI3U

4 Baxuenme npencraBuTeNM HEOPraHMYECKUX BewlecTB. Hemeramnel U X COEOUHEHHS.

Mertasuibl ¥ UX COeMHEHUS
Knaccupukanus W HOMEHKIATypa  HEOPTaHWYECKUX  COCJAMHCHUN:  OKCHUJOB

41 (conmeoOpa3yriue: OCHOBHBIC, KHCIOTHBIE, aM@oTepHbIE) W HecoJeoOpasyloue;
OCHOBaHMWH (IIETOYM U HEPACTBOPUMBIE OCHOBAHMUS); KUCIOT (KHCIOPOJCOAEpKAIIUE U
OeCKHUCIOPOAHbIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

42 dusnueckre ¥ XMMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOAOPO/IA, XJIOpa,
KHCIIOpOJia, Cephl, a3oTa, Gocdopa, yriaepoaa, KpeMHH

43 duznyeckre U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTHS, HATPUS, KaJus,
MarHus 1 KajabIus, aTIOMUHHS, Kelie3a. DJIEKTPOXUMHUECKUH Psil HAaPsHKEHUI METaioB

44 ®u3znueckue U XUMUYECKUE CBOMCTBA BOJOPOAHBIX COEAMHEHUN HEMETaJUIOB:
XJIOPOBOJIOPOJIA, CEPOBOAOPOIa, aMMHAKA

45 duznueckre U XMMUYECKUE CBOMCTBA OKCHI0B HeMeTasuioB: cepsl (IV, VI), azora(ll, IV,
V), docdopa(lll, V), yraepona(Il, IV), kpemausa(IV). [TonyueHne okcuaoB HEMETAIOB

16 Xumunyeckue cBoiictBa okcuaoB: MetauioB IA—IIIA rpynn, nunka, meau(Il) u xeneza(ll,

III). ITonyyeHne OKCHI0B METAIIIIOB




XUMHAYECKHE CBOWCTBA OCHOBaHMM W aM(OTEpPHBIX THIPOKCHIOB (HA MpuUMeEpe

4.7 THJIPOKCUIOB AIIOMHUHHMS, Kene3a, LuHKa). llomyueHue ocHoBaHMii U aM(pOTEpHBIX
THUAPOKCHUJIOB
OO011me XMMHYECKHe CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOJOPOIHOM, CEpHUCTOM,

4.8 CepHOil, a30THOH, (ochopHOl, KpeMHUEBOM, yroabHOU. OcoOble XUMUYECKUE CBONCTBA
KOHIICHTPUPOBAHHOM CEpPHOM M a30THOU KUCIOT. [Tosrydenue kuciaor

4.9 OO6mume XuMHUYECKHE CBOMCTBA CpeHuX colied. [Tomyduenue comneit

410 [Tonmyuyenue, cobupanue, pacrno3HaBaHUE BOJOPOJA, KUCIOPOJA, aMMHAaKa, YTJIEKUCIOro
rasza B JJabopaTopuu

a1l [TonyyeHne amMmmuaka, CEpHOM M a30THOM KHUCIIOT B MPOMBIIUIEHHOCTH. O01mue crnocoobl
MOJIyYEHUSI METAJUIOB

4.12 ['enernueckas cBsi3b MEKy KJIaCCaMU HEOPTraHUYECKUX COCTMHEHUI

5 XUMUYECKHE pEaKIUU

Krnaccudukanus XMMHUYECKUX PEAKIUH M0 Pa3IMYHBIM MPU3HAKAM: [0 YHUCITY U COCTaBY

5.1 Y4acCTBYIOLUIMX B pEaKIMM BEHIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 M3MEHEHHUIO0 CTeNeHeu
OKHUCJIEHUSI XUMUYECKUX 3JIEMEHTOB

52 TermoBoit 3ddexkr xuMHuYecKoW peaknuu, TEPMOXMMHUYECKHE ypaBHEHHS. OJK30- U
SHIOTEPMUYECKHE peakiuu. TepMOXUMUUECKHE YPaBHEHUS
OKHCIIUTENEHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTe N U BoccTaHoBUTENM. [Iporecchl

53 OKHCJIEHUSI M BOCCTAHOBJIEHUS. DIIEKTPOHHBIN OalaHC OKUCIUTEIbHOBOCCTAHOBUTEIHHON
peakuuu

54 Teopuss »NEKTPONUTUYECKON aucconranuu. KaTuoHbl, aHHUOHBIL. DJIEKTPOJIUTHI U
HEeATeKTPOIuThl. CUIIBHBIC U clla0ble ANIeKTPOIUThL. CTeneHb AUCCOIHAIIN

55 Peakuuu roHHOrO 0OMeHa. YCIOBUS MPOTEKAaHUs PEaKlUid MOHHOTO OOMEHa, MOJHbIE U
COKpaII¢HHbIC MOHHBIC YPABHEHUS PEaKIIUA

6 XuMHS ¥ OKpyXkarolas cpeaa




BemectBa u Marcpurajibl B MOBCEIHEBHOM JKM3HH YEJIOBEKA. be3omacHoe MCIoiab30BaHHUE

6.1 BEUIECTB M XHMHUYECKHUX peakuuid B nabopatopun u ObiTy. IlepBas momois mpu
XUMHUYECKHUX 0YKOrax U OTPABICHUIX
XUMUYECKOe 3arpsi3HEHUE OKpYKarollel cpenibl (KUCIOTHbIE JOXKAU, 3arpsiI3HEHUE MTOYBBI,

6.2 BO3AyXa U BOJOEMOB), CIOCOObI ero mnpenorBpamieHus IlpenenbHas nomycTumas
konnentpanus BemectB (I1JIK). Ponp xumMum B pemieHHH SKOJOTHUYECKHX MPOOJIEM.
Ycunenue napHUKOBOTo 3P QexTa, pa3pylieHrue 030HOBOTO CIIOS
[Ipumenenue cepsl, a3ora, ¢gocdopa, yriepoaa, KpeMHHUs U UX COCAMHEHUN B OBITY,

63 MEIUILHMHE, IPOMBIIIIEHHOCTH U CEIBLCKOM XO03siiicTBe. [IpuMeHenne MeTalioB U CIUIaBOB
(cramp, 4yryH, AOpadlOMUHUM, OpoH3a) B OBITY W MPOMBIIIJICHHOCTH UX COCAMHEHUM.
[ToHsATHE O KOPPO3UU METAIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UH

64 [TpupoaHbIe UICTOUHUKHU YTIIEBOAOPOAOB (Yroib, MPUPOIHBIN Ta3, He(Th), MPOAYKTHl UX
nepepadboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH
[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BELIECTBaX KakK O COCIMHEHHUSIX yriepoja

6.5 (MeraH, 3TaH, 3TWUJIEH, alETWIEH, 3TAHOJ, TJIMLEPHUH, YKCycHas kuciora). [lonstue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAaX: KHUpax, Oenkax, yrieBoJax — M UX POJIM B KU3HU
4eJloBeKa

7 Pacuérnr:

7.1 o ¢popMysaM XUMHUYECKUX COSTUHEHUIN

7.2 Macchl (MacCcoBOM) JI0JIU PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMUYECKUM YpaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumusi: 8-if kiacc: 0a30BbIN YPOBEHb: YUCOHUK; 5-€ U3TaHUE,
nepepaboranHoe ["abpuensu O.C., Octpoymos N.I'., Cnaaxos C.A.
AxknuonepHoe obuectBo «M3aarenbectBo «lIpocBemenne»

» Xumus: 9-i kinacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3AaHuE,
nepepaborannoe ["abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxmmonepHoe obmectBo «M3aarenscTBo «IIpocBerienne»

METOINYECKHUE MATEPHUAJIBI U YUYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChHI CETU
MHTEPHET

00O "AKnacc": Becepoccuiickue mpoBepoUHbIe padOoThI 8 KIacC,XUMUS
Xumus. 8 knace, PI'AOY AI1O "Akanemuss Munnpocsemenus Poccun"

DO0P "Jlomamnue 3ananus. OcHOBHOE ob1iee oOpazoBanue. Xumus'", 8 -9

kinacc. AO UzpatensctBo "lIpocBemenue”
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