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denepanbHas paboyasi mporpamMma 1o y4eOHOMy MpeaMeTy «XuMmus» (0a30BbIi
ypoBeHb) (mpeamerHas o0nacTh «EcTecTBeHHO-HAy4HBIE TMPEIMETHI») BKIHOYAET
MOSICHUTENBHYIO 3aIMCKY, COIepKaHue 00YICHMS, TNIAHUPYEMbIC PE3YIhTaThl OCBOCHUS
POrpaMMbI 110 XUMHH, TEMATUYECKOE TIJIAHUPOBAHHUE.

[TosicHuTenpHAS 3aMMCKa OTpakaeT OOIIHMe Iedd W 3aJa4yd W3yYeHUsS XUMUH,
XapaKTEPUCTHKY TICUXOJOTHUECKUX TPEINOChUIOK K €€ H3YYEHUIO0 OOYJaroIIMMUCH,
MECTO B CTPYKType Y4eOHOro IiaHa, a TakkKe MOAXOAbl K OTOOpY COAep>KaHUs,K
OTIpe/ICNICHUIO TUTAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue OOydeHMsI PACKpBIBACT COJEpXKATENbHbIC JIMHUU, KOTOPBIC
npeajiaratoTes sl 00s13aTeIbHOTO U3YYEHUS! B KaXJOM Kjlacce Ha YpPOBHE OCHOBHOTO
obmero oopa3oBaHwsL.

[Inanupyemble pe3ynbTaTbl OCBOEHHUS MPOTPAaMMbl 1O XHUMHHM BKIIIOYAIOT
JUYHOCTHBIE, METalpPEAMETHBIC PE3yJbTaThl 3a BECh IMEPUOA OOY4YEHHUS Ha YpPOBHE
OCHOBHOTO 00111ero o0pa3oBaHUs, a TaKKe MPEAMETHBIE JOCTIKEHUS 00ydaromerocs
3a KaXIbli ToJ1 00y4eHUsI.

IMNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma no XuMuM Ha ypOBHE OCHOBHOI'O OOIIIET0 00pa30BaHMsl COCTaBJICHA HA
OCHOBE TpeOOBaHMIA K pe3ybTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMBbl
OCHOBHOTo 00miero oOpazoBanusi, rmpeactaBieHHbix B DI'OC 0O0O,a takxke Ha
ocHOBe (enepaibHON pabodeil MporpaMMbl BOCHUTAHUS W C YYETOM KOHIEMIIUU
MpernojilaBaHusi y4yeOHOro TmpenMera «XuUMHUsS» B 00pa30BaTENbHBIX OpraHU3ALMIX
Poccuiickon denepanuu.

[Iporpamma nmo xumuM pa3paboTaHa C LEIbI0 OKa3aHUs METOJIUYECKON MOMOIIU
YUUTEIIO B CO3/IaHUU paboyeit mporpaMmbl 10 y4eOHOMY MPEIMETY.

[Tporpamma o xumMuu Aa€T MpeaAcTaBiIEHUE O LIEIIX, 00IIei cTpaTeruu 00y4yeHus,
BOCIIUTAHUS W  Pa3BUTHS  OOy4YAIOIIMXCS CpPEACTBAaMU  y4eOHOro  MpeaMeTa,
yCTaHaBJIMBAaET  00s3aTeIbHOE  MPEIMETHOE  COAEp)KaHWe,  MpPeayCcMaTpHUBAET
pacrpeiesieHre €ro 1o KjiaccaM U CTPYKTYpUPOBAHUE MO pa3ziesiaM U TeMaM MpOorpaMMbl
M0 XUMHUHU, ONpENeNsieT KOJMYECTBEHHbIE M KAuYeCTBEHHBIC XapaKTEPUCTUKH
COJICP)KaHUS, PEKOMEHJIYEMYIO0 TMOCIIEeIOBATCIbHOCTh HM3YYEHUS XHUMHH C Y4ETOM
MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX CBsA3€H, JIOTMKHM Y4YeOHOTO TMpolecca,
BO3PACTHBIX OCOOEHHOCTEH OOYdYarOIIMXCS, OMPENEIseT BO3MOXKHOCTH TMpEeaMETa IS
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTesbHOU
porpaMMbl Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, a TaKKe TPEeOOBAHUMK
pe3ynbTataMm 00ydeHUs] XMMUU Ha YPOBHE TIeJIeH U3ydeHUs MPeIMeTa U OCHOBHBIX BUIOB
y4eOHO-TI03HABATEIILHOM JIESITEILbHOCTH OOYYalolIerocs IO OCBOCHUIO Y4eOHOTO
coJIepKaHusl.
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3HaHWE XUMHMHM CIYKUT OCHOBOM JUIsi (OPMUPOBAHUS MHPOBO33PEHHUS
oOyJaromerocsi, €ro MpeACTaBICHUA O MAaTePUAIBHOM €IUHCTBE MHpPa, BAXHYIO POJb
UrparoT GopMupyeMble XUMHUEH NPEICTABICHUS O B3aUMOIIPEBPAILICHUSX SHEPTUUU
00 »HBOJIIOLIMM BELIECTB B NPHUPOJAE, O MYyTIX PEIICHUs IJ00aIbHBIX MpodIeM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEYECTBA — CBIPHEBOM, JHEPIreTUYECKOM, NHUIIEBOU U
IKOJIOTUYECKOM 0€30MacHOCTH, MPOOIEM 3paBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaju3alud BO3MOKHOCTEW JUIsl caMOpa3BUTUS U (HOPMHUPOBAHMUS
KYJIBTYpbI JINYHOCTH, €€ 0011el U (PyHKIIMOHATBHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHpPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOy4aroluxcsi,  HAaBBIKOB  HUX  CAMOCTOATEIbHOW  Y4YeOHOM  J1€ATENbHOCTH,
SKCIEPUMEHTAIBHBIX U HUCCJENOBATENbCKUX  YMEHHH, HEOOXOOUMBIX  KakB
IIOBCEIHEBHOM JKHU3HU, TaK U B IPO(ECCUOHATILHOM J1eATENbHOCTH;

3HaKOMUT CO CHEIU(PHUKON HAYYHOT'O MBIIIICHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO
B3IUIAA HA E€QUHCTBO IPUPOABI M YEJOBEKA, SBJIAETCA OTBETCTBEHHBIM 3TAallOMB
(OpMUPOBAHNHN €CTECTBEHHOHAYYHOU IPAMOTHOCTH 00YyYaIOIIUXCs;

croco0cTByeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B dKOJIOrMUYECKOe 0Opa3oBaHHE
00yUarommMxcs.

JlanHble HampaBieHUsT B OOyYEHUU XHUMHUU OO€ECIEUYMBAIOTCS CHEHUPUKOM
CoJIepKaHusl yueOHOTro NMpeAMETa, KOTOPBIN ABIISETCS NEAArOrnYecky aJarnTHPOBAHHBIM
oTpakeHueM 0a30BOM HAYKU XMMHH HA ONPENEIEHHOM JTare €€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs OpPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAJIBHBIX TMOHSITHH XHMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU U HEKOTOPBIX OTIAEIBHBIX 3HAYMMBIX MOHATUNA OPraHWYECKOU
XUMHH.

CtpykTypa conepKaHUsi NpPOrpaMMbl MO XUMHH C(HOPMUPOBAHA HA OCHOBE
CHUCTEMHOT0 noaxona K €€ uzyyennro. ConepkaHue CKIIaIbIBAETCS U3 CUCTEMbBI TOHATHN
0 XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI MOHATUHN 0 XHUMHUYEcKol peakuuu. O6e
9TU CUCTEMBI CTPYKTYPHO OpPraHW30BaHbl IO MPUHLUITY MTOCIENOBATEIBHOIO PA3BUTHS
3HAHUW HA OCHOBE TEOPETUYECKUX NIPEACTABIECHUNA PA3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCET'O €CTECTBO3HAHNS,

[Tepnoanueckoro 3axkona JI.1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUU,

YYEHUS O CTPOCHHH aTOMa U XUMUYECKOU CBS3H;

MIPEACTABICHUH 00 IIEKTPOIUTUIECKON TUCCOIUAIINN BEIIECTB B paCTBOPaX.
TeopeTnueckue 3HaHUSI PACCMATPUBAIOTCSI HA OCHOBE SMIIUPUUYECKHU MOTYYEHHBIX U

OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS K JPYTOMY,
BHITIOJIHSAST (PYHKIIMM OOBSICHEHHS MW TPOTHO3UPOBAHMSI CBOWCTB, CTPOCHUS U
BO3MOYKHOCTEMN MPAKTUUYECKOTO MPUMEHECHUS U MOJYYEHUS U3y4aeMbIX BEILIECTB.
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OcBoeHMe nporpamMmsl 10 XMMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS
0 XMMHWYECKOW COCTAaBIAIOIIEM HAy4YHOM KAPTHHBI MUPa B JIOTHKE €€ CHCTEMHOMN
IPUPO/BI, IEHHOCTHOI'O OTHOIIECHHS K HAYYHOMY 3HAHHUIO U METOJIaM [TO3HAHUS B HAYKE.
N3ydyeHne XuMuu NIpOUCXOANT C MPUBJICUCHUEM 3HAHUIM U3 paHee U3yUYEHHBIX YUeOHBIX
npeameToB: «Okpyxarouuii Mup», «buosorus. 5—7 kmacce» u «dusuka. 7 Kiaacey.

[Ipy u3yyeHun XUMHUU MPOUCXOIUT (HOPMUPOBAHHME 3HAHUM OCHOB XMMHYECKOM
HayKM KakK OOJaCTM COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTHUUECKOH eATEIbHOCTH
YelloBeKa MW KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KyJIBTYpHL. 3amada y4eOHOTro
npeaMeTa COCTOMT B (POPMUPOBAHMU CUCTEMBl XMMHUYECKMX 3HAHUNA — BaKHEMIIUX
($akTOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX TMOJOKEHUH, JOCTYMHBIX 00O0OIICHUN
MHUPOBO33pEHUYECKOTO XapaKTepa, A3blka HAyKH, B MPUOOIIEHUH K HAayYHbIM METOAaM
NO3HaHUS MPU M3YyUYEHUU BEIIECTB U XHMHUYECKUX peakuuid, B (OPMUPOBAHUU
Y Pa3BUTHM IO3HABATENIbHBIX YMEHUW M MX NMPUMEHEHHH B Y4EOHO-IIO3HABATEIbHOMN
U y4yeOHO-UCCIIEOBATENbCKOM JAESITENbHOCTH, OCBOCHHU IMpaBWil  0€30IacHOTro
oOpalnieHus ¢ BeUIeCTBaMU B TOBCEIHEBHOM KU3HHU.

[Ipy u3yyeHUM XMMHUHM Ha YpPOBHE OCHOBHOTO OOLIEro oOpa3oBaHMsI BaXKHOE
3HaYeHUE NMPUOOPENN TaKue 1, KakK:

(dopmHpoBaHue MHTEJIEKTYaJIbHO pa3BUTOM JUYHOCTH, TOTOBOMK
caM00Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/1alTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HH;

HaIpaBJIE€HHOCTh OOyYEHHUS Ha CHUCTEMAaTHYECKOE MPHOOIIEHUE O0YYaroIMXCAK
CaMOCTOSITEJIbHOM TI03HABAaTEIbHOM JEATEIbHOCTH, HAy4YHBIM METOJAM I103HAHMS,
(bopMHPYIOLIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

obecrieyeHue yclioBHi, ClIOCOOCTBYIOIMIMX MPUOOPETEHUIO O0YyUAIOITUMHUCS OIbITa
pPa3HOOOpa3HOW JEeATENbHOCTH, MO3HAHWSA W CaMOIO3HAHUS, KIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIINN ), UMEIOIINX YHUBEPCAIIBHOE 3HAYEHUE ISl PA3JINYHBIX BUJIOB
NEeSATEIbHOCTH;

dbopmupoBanue o01Ie (PYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH,
B TOM YHCJI€ YMEHUI OOBSACHATH U OLIEHUBATH SIBJICHUS OKPYKAIOLIETO MUPA, UCTIOIb3YsI
3HAHMS U ONBIT, MOJYYECHHbIE NPHU HU3YYEHUU XUMHUH, MPUMEHSATHh WX IPHU pPELICHUU
npo0seM B OBCEAHEBHOM KU3HU U TPYAOBOU JEATEILHOCTH;

(¢opMupoBaHue y oOOyyarolUXCsl T'yYMaHUCTHMYECKHUX OTHOIIECHUN, MOHMMAaHUS
LHEHHOCTH XUMHUYECKUX 3HaHUM [JI BBIPAOOTKH SKOJOTMYECKU IIEIeCO00pa3HOro
NOBENIEHUS B OBITY U TPYJOBOW AEATEILHOCTU B LEJSIX COXPAHEHUSI CBOETO 3710POBbS U
OKPY’KaroIIEW IPUPOTHON CPEeIbl;

pa3BUTHE MOTHBAaMM K OOyYEHMIO, CIHOCOOHOCTE K CaMOKOHTPOJIOU
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHUS OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K
0CO3HAaHHOMY BBIOOPY NMPOodUIIS U HAPaBICHHOCTH JadbHEUIero o0y4eHusl.

OO1iee 4MCIO0 YacoB, PEKOMEHJOBAaHHBIX MJs M3yueHus xumuu, — 136 yacos:
B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacos (2 yaca B HEJCIIO).
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JIJist KaKJI0T0 Kjlacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOKET
OBITh UCIIOJIF30BAHO YYACTHHUKAMU 00pa30BaTEIbHOIO MpoIiecca B LENAX (HOPMUPOBAHHUS
BapUATHUBHOMN COCTAaBIISAIONICH COIepKaHUsI KOHKPETHOM paboueit mporpammel. [Ipu aTom
oOs3aTenbHas (MHBapUAHTHAs) YacThb COJAEpPXKAHUS TNPEIMETa, YCTaHOBJIEHHAs

npuMepHoi pabodei mporpaMMoil, U Bpemsi, OTBOJAUMOE Ha €€ u3ydeHue, JOHKHBI ObITh
COXpaHEHBI IMOJTHOCTHIO.
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COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajbHbIE XUMHYECKHE IOHATHUS

[Ipeamet xumun. Posib XUMUU B )KM3HU YEJIOBEKa. XMMHUS B CUCTEME HayK. Terna u
BeniecTBa. OU3NUECKHE CBOMCTBA BEUIECTB. ATperarHoe cocTosiHue BemecTB. [lonsaTue
0 METOJax IO3HaHWs B XWMHH. YHcTble BeniecTBa U cmecu. CrocoObl pasjieneHus
CMecCeH.

ATOMBI 1 MOJIEKYJIbI. XUMUYECKUE IeMEHThl. CHMBOJIBI XUMUYECKUX 2JIEMEHTOB.
[IpocThie U coXKHbBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckasi ¢opmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHX 3JIEMEHTOB. 3aKOH
IOCTOSTHCTBA cocTaBa BemllecTB. OTHOCUTeNbHas aroMmHas Macca. OTHOcUTEIbHAs
MOJIEKyJIsIpHast Macca. MaccoBasi 10JI1 XUMHUECKOTO 3JIEMEHTA B COSMHECHUU.

KonnuectBo BemecTBa. Moisb. MossipHas macca. B3aumMocBsi3b KoJindecTBa, Macchl
U 4Wcia CTPYKTYPHBIX €AMHHUIl BemiecTBa. Pacuérel mo ¢opmyinaM XHUMHUYECKHUX
COEINHCHUM.

duznyeckrue 1 XUMUYECKHE SIBICHUSA. XUMUUECKas peaklys U €€ Ipu3HaKu. 3aKoH
COXpaHEHHUs Macchl BEIIECTB. XUMHUeckue ypaBHeHus. Kiaccupukanus XMMHUECKUX
peakiui (CoeIMHEHUs, Pa3JI0KECHUS, 3aMEIICHUsI, 0OMEHA).

Xumuyeckuii 5KCnepumenm:

3HAKOMCTBO C XHWMHYECKOW TMOCYAOW, MpaBUjiaMud paboThl B jabopaTopuu u
npuémMamMu oOpaiieHuss ¢ J1abopaTOpHBIM OOOPYJOBAaHUEM, HM3YyUYECHHUE U OIMCAHUC
(bu3nYeCKNX CBOMCTB O0Opa3IlOB HEOPTaHUUECKUX BEIIECTB, HAOMIOICHUE (PU3UUECKUX
(m1aBieHUE BOCKA, TasHUE JIbJla, PACTUPAHUE caxapa B CTYIKE, KUTICHUE U KOHAEHCAIUS
BOJbI) U XUMHUYECKMX (TOpPEHHE CBEYHM, MPOKAIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICUCTBUE Mella C KUCIOTOW) SIBJICHWH, HAOMIOICHHE W OMHCaHUE MPU3HAKOB
MPOTEKAHHUS] XMMHUYECKHUX peakuuid (pa3ioKeHWEe caxapa, B3ahuMOJICHCTBUE CEPHOMU
KHUCJIOTBI C XJIOpUAOM Oapus, pasnokenue ruapokcunaa memu (I1) mpu HarpeBanuw,
B3aMMOJICHCTBHE Kene3a ¢ pacTBopoM conu menu (II), mzydenne cnoco0oB pazneneHus
cMecel (c TOMOIIBIO MarHuta, (QUIbTpOBaHUE, BBIAPUBAHUE, JUCTUILISLINS,
xpomatorpadusi), IpOBEJACHUE OYUCTKUA MOBAPEHHOM COJIM, HAOMIOJCHUE U ONMUCAHUE
pe3yJbTaTOB MPOBEIACHUS ONbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacCChl,
CO3J]aHuE MOJIeTIel MOJIEKYJ (IIapOCTEPHKHEBBIX ).

BaxHellline npeacTaBUTE/IM HEOPraHUYECKHUX BelIeCTB

Bo3ayx — cmech ra3zoB. CocTtaB Bo3ayxa. Kuciopo — 351eMeHT U pocToe BEIECTBO.
Haxoxpaenue kuciopoaa B npupoje, Gusndeckrue U XUMHUYECKUE CBOMCTBA (peakiuu
ropenus). Oxcunwl. [lpumenenne kucmopoga. CmocoObl MOMYYEHUS KHUCIOPOJIaB
nabopaTopud W TpOMBIILIEHHOCTH. KpyroBopoT kucnoponma B mpupoae. O30H —
aJUIOTpOMHAsE MOIU(UKALIMS KUCIOPOa.
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TeroBoit 3(PpdpexkT XUMHUUECKOW peakIuu, TEPMOXUMUYECKUE YPaBHEHUS, 3K30-
U DHIOTEPMUYECKHE peakuuH. TOIUMBO: Yrojib M METaH. 3arpsA3HCHHE BO31yXa,
YCWJICHHE MapHUKOBOTO 3 PeKTa, pazpylieHue 030HOBOTO CIIOS.

Bonopon — anemeHT m mpocroe BemecTtBo. HaxoxkneHne Bomopona B IIpUpPOIE,
dbu3nUeckrue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI moxyyeHus. Kuciorsl u
COJIH.

MonsipHbiii 00BEM ra3oB. PacuéTsl 10 XUMUUECKUM YPaBHCHHSIM.

dusnueckne cBOMCTBa BoAbl. Bona kak pactBopurens. PactBopsl. Haceiennsie u
HEHACBILLCHHBIE PACTBOPHI. PaCTBOPUMOCTE BemecTB B BoJe. MaccoBas 10715 BEIIECTBA
B pacTBOpe. XMMHUYECKHUE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoB B mpuUpoAE U
B JKU3HM 4yesoBeka. KpyroBopoT Bo/ibl B pupoie. 3arps3HeHUe NPUpOaHbIX BoI. OXpaHa
Y OYMCTKA IPUPOJHBIX BO.

Knaccupukanus Heopranumueckux coenuHeHuidl. Oxcuasl. Knaccudukanums
OKCH/IOB: cosieo0pa3yrolue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HeconeoOpasyromue. Homenkinarypa okcuaoB. @U3ndyeckue U XMMUYECKUE CBOMCTBA
okcuao0B. [lonyuenne okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHUI: IETOYH U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBaHuil. @PU3MYECKME W XHMHUYECKHME CBOWCTBA OCHOBAHMM.
[TomydyeHnrne OCHOBaHMIA.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kuciaor. Pusznyeckue u
XAMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOcTH MeTayuioB H.H. bekerosa. [Tomyuenue
KHCJIOT.

Comu. Homenknarypa coieil. ®Du3znueckue M XHMHYECKHE CBOWCTBA COJICH.
[TonyueHue conen.

I'eneTnueckas CBSI3b MEXKIY KJIACCAMH HEOPTaHUYECKUX COEIUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4ueCTBEHHOE OIpeeieHuEe COACPKaHUSI KHUCIOpoAa B BO3JAyXe, NOJIydeHHUE,
coOupanue, pacro3HaBaHWE€ ¢ M3YYEHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOJOM M YCJIOBHUSI BOBHUKHOBEHUS M MPEKpaIieHUs
ropenus (moskapa), O3HaAKOMJICHHE C O0pa3laMu OKCHUIOB M OIHUCAHUE WX CBOMCTB,
MoJIy4eHue, coOMpaHue, pacro3HaBaHWE M U3YYEHHE CBOMCTB BojOpoja (ropeHue),
B3auMojeiicTBrue Bojgopoaa ¢ okcuaom wmeau (1)  (BO3MOXHO —HCITOJIB30BaHHE
BHJICOMATEPUAJIOB), HAOIIIOIEHNE 00PA3IIOB BEIIECTB KOJIMYECTBOM 1 MO, MCCIeIoBaHuE
0COOCHHOCTEH pPacCTBOPEHMS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJICHUE
pPacTBOPOB C ONPEAETIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEILIECTBA, B3AMMO/ICVICTBUE
BOJAbl C MeTaulaMu (HaTpueM U KaibllueM) (BO3MOXHO  HCIIOJb30BaHUE
BHUJICOMATEPUAIIOB), HCCIIEIOBaHKE OOPa3IOB HEOPTaHMYECKUX BEIIECTB Pa3IUYHBIX
KJIaCCOB, HA0JTIOIEHUE N3MEHEHHU S OKPACKH HHIUKATOPOB B PACTBOPAX KUCIIOT U IIETIOUEH,
u3ydeHue B3aumojeicTBus okcuaa meau (I1) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT
C MeTaJUlaMM, PEaKIUi HEeUTpaln3aluu, MoJydeHUue HEePaCTBOPUMBIX OCHOBAHUM,
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BBITECHEHUE OJTHOTO METAJIAa IPYTUM U3 PacTBOpa COJIU, PEILIEHUE DKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «Baxnenmme Kiraccsl HEOPraHMYECKUX COCIUHEHUI.

Iepuoanuecknii 3akod u Ilepuognueckass cucrema xumudeckux 3jaemedHtos /..
MenneseeBa. CrtpoeHue aroMoB. XuMHYeCKasi CBsA3b. OKHCJIUTENbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUU

[TepBbie MOMBITKH KIacCUUKALMK XUMHUYECKUX 3JIeMeHTOB. [loHaTHE O TpyImax
CXOJIHBIX DJIEMEHTOB (IIEJIOYHBIE U IIEI0YHO3EMETbHBIC METaJUIbI, TAJIOTeHbI, HHEPTHBIC
rasbl). JIEMEHTBI, KOTOPBIE 00pa3yroT aM(OTEPHbIE OKCUJIBI U THAPOKCH/IBI.

[lepuomnueckuii 3akoH. Ilepuoguueckass cucreMa XUMUYECKUX 3yeMeHTOB [I.H.
MenneneeBa. KopoTtkomepuomnas u amuHHONEepuwomHas ¢opmbl [lepuomnyaeckoit
cuctemsbl xuMuuaeckux anemeHToB [[.1. Menneneesa. [lepuons! u rpynmnsl. @u3ndeckuii
CMBICJI TTOPSAIKOBOTO HOMEPA, HOMEPOB IIEPHUOIA U TPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX suep. M3oromel. Onexrponsl. CtpoeHue
ANIEKTPOHHBIX 000JI0YEeK aTOMOB IepBhIX 20 XUMHUUECKUX 3jeMeHTOB [leprnoandeckoi
cucrembl JI.M1. Menneneea. XapakTepuCTMKa XHMHYECKOIO DJJEMEHTA II0 €ro
nonoxxeHuto B [lepuoanueckon cucreme .M. Menaeneena.

3aKOHOMEPHOCTH W3MEHEHUA paguyca aTOMOB XUMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVMCTB IO TPYIIIAM U MEPHUOJIAM.

3nauenue Ileproanyeckoro 3akoHa u Ilepuoauueckoit CUCTEMbl XMMHUYECKUX
AJIEMEHTOB JJIs1 pa3BUTHS HAYKU U nipakTuku. J[.1. MeHeneeB — yu€HbIi U rpaKJaHuH.

Xumudeckas  cBsa3b. KoBajneHnTHas  (monsipHas W HEMOJSpHAas)  CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAS CBS3b.

Crenenb okucneHus. OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHCJICHHUS M BOCCTAaHOBJICHUS. OKHUCIUTEIN U BOCCTAHOBUTECIIH.

Xumuueckuii 5Kcnepumenm:

u3ydeHue oOpa3llioB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJECHCTBUE
TUAPOKCUJA IIMHKA C pacTBOpaMHM KHUCJIOT U MIEJOYeH, TMPOBEICHUE OIMBITOB,
WUTIOCTPUPYIOUIUX TPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue,
peaKIuy PasyIoKEHUsI, COCTUHCHUS).

Mesicnpeomemuvie ces3u

Peanmuzanus MeEXNpeaMeTHBIX CBS3ed TpW H3YYEHWW XHMHH B 8 Kjacce
OCYIIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHOHAYYHBIX MTOHSATHM, TaK
W TIOHSATHM, SBJISIOIMIUXCS CHCTEMHBIMHM IS OTACIbHBIX MPEIMETOB €CTECTBEHHO-
HAaY4YHOTO ITUKJIA.

OO61ue ecTecCTBEeHHOHAYUHbIC TIOHSATUS: HAYYHbIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJau3, CHHTE3, KIacCU(pUKAIUI, IePUOIUYHOCTh, HAOIIOJCHHE, OSKCIICPUMCHT,
MO/JICTUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: Marepus, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, WOH, HYKJIUI, U30TOIIbI,
PaJIMOAKTUBHOCTh, MOJIEKYJA, JIEKTPUUYECKUN 3apsifl, BEIIECTBO, TEIO0, 00BEM,



denepanbHas padodas nmporpamma | Xumus. 8-9 kimaccel (0a30BbIi yPOBEHB)

arperaTHoe COCTOSHHE BEIECTBA, ra3, GU3NYCCKUE BEIWYHMHBI, SAMHHIIBI U3MEpPEHUS,
KOCMOC, TUTAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunTes, npixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIC MTOPOIbI, TTOJIE3HBIC
MCKOIIaeMbIe, TOIJINBO, BOJHBIC PECYPCHI.

9 KUIACC

BemecTBo M1 XuMHUYeCKasi peaKkuus

[lepnomnueckuii 3akoH. Ilepuoguueckass cucreMa XUMUYECKUX 3yeMeHToB [I.1.
MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XWMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KIS, KAIBIHUSA U UX COCIMHECHUNB COOTBETCTBUU
C MMOJIOKEHUEM BJIEMEHTOB B [leprnoauueckoi CuCTEME U CTPOCHUEM UXATOMOB.

Ctpoenue BemecTBa: BUAbl XUMAYECKON CBS3U. THUIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOW PEIIETKH W BHUIA
XUMHUYECKOM CBSI3H.

Kimaccudukanuss uw HOMEHKJIaTypa HEOPTraHMYECKHX BEIIECTB. XHUMHYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS K PA3JIMYHBIM KJIACCAaM HEOPTaHUYECKUX COCAUHEHUM,
TEHETUYECKas CBA3b HEOPTaHNYECKUX BEILIECTB.

Knaccudukanuss XuMHUUeCKUX peakiuid MO0  pa3iMyHbIM  Mpu3HaKam (1o
YUCIYy U COCTaBy YYACTBYIOIIUX B PEAKIUU BEIIECTB, MO TerioBomy 3dekTy, mno
W3MEHCHUIO CTEMECHEW OKHUCJICHUS XHUMHUYECKHX JJIEMEHTOB, IO OOpaTUMOCTH,IO
YY9aCTHIO KaTaju3aTopa). DK30- U DHIAOTCPMHYECKHUE PEaKIUH, TEPMOXMMHUYCCKHE
YpaBHEHHUS.

[Tonsitue o ckopoctu xumuueckou peakiuu. [loHstue o0 o0OpaTUMBIX U
HEOOPATHUMBIX XHMHYECKUX peakiusix. [IoHATHE O TOMOTeHHBIX W TETEPOTeHHBIX
peakumsx. [lonsitue o karamusze. I[lonsitue o xumuueckoMm paBHOBecun. DakToOpHI,
BJIMSIFOIIME HA CKOPOCTh XUMHUYECKON PEAKIINU U MOJIOKEHUE XUMUYECKOTO PaBHOBECHSI.

OKMCIINTEILHO-BOCCTAHOBUTEILHBIC peaxkIuu, AJIEKTPOHHBIN OanaHC
OKHCJIUTEIIbHO-BOCCTAHOBUTENIbHOM peakunu. COCTaBICHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIIUH C UCITOIB30BAaHUEM METO/Ia IICKTPOHHOTO OanaHca.

Teopus 5SJIEKTPOIUTUUECKON JHUCCOIUALIMU. JEKTPOJIUTBI W HEIIEKTPOJIHUTHI.
KaTnonbl, aHuWOHBI. MexaHW3M JUCCOLMAIMM BEUIECTB C Pa3JIMYHBIMU BUJAMU
XUMHYECKO# cBs3u. CteneHb aucconnanui. CHUIbHBIC B CIIA0bIE DJICKTPOJIUTHI.

Peakuuu woHHOro oOMeHa. YCIOBUS MPOTEKaHUs pEaKIui HWOHHOIO OOMEHa,
MOJIHBIE U COKPAIIEHHBIE MOHHBIC YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHUN U
coJiel B CBeTE MPEACTaBICHHUN 00 2JIEKTPOJUTHUECKON aucconuanuu. KadecTBeHHbIS
peakiuu Ha HOHBI. [IOHSATHE O THAPOJIN3E CONEH.

10
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Xumuueckuil IKCnepumenm:

03HAKOMJICHUE C MOJIEJISIMU KPUCTAIUTMYECKUX PEIIETOK HEOPraHUYECKUXBEIECTB
— METaJUIOB ¥ HeMeTa/uioB (Tpadura 1 anMasa), CJI0KHBIX BEIIESCTB (XJIOpHIa HATPHS),
UCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHUYECKOW peakuuu OT BO3ACUCTBUS
pa3MyHBIX (PAKTOPOB, HCCIEAOBAHUE AIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
npolecca IUCCOUUAlUU KUCIOT, MIeJI0Ye U cojiell (BO3MOYKHO MCIOJIb30BAHUE BHJIEO
MaTepHayoB), IPOBEICHUE OIBITOB, MWILTIOCTPUPYIOIIUX MTPU3HAKK MPOTEKAHUS PEaKIui
MOHHOTO 0OMeHa (0Opa3oBaHHe OcajKa, BbIICNIEHHE Ta3a, 00pa30BaHKE BOJbI), OMBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakinil (ropeHue,
peakiMu pa3joKEHUs, COCIUHEHHUs), pACIO3HABAHUE HEOPraHUYECKUX BEIECTBC
MOMOII[BI0 KAYECTBEHHBIX PEAKIINI HA MOHBI, PEIICHNE SKCIIEPUMEHTAIIbHBIX 3a]1a4.

HeMmeTa/uibl 1 X COeTUHEHUS

OO611as xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIC
creneHu okucienus. CtpoeHue u GU3n4ecKre CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB.
XUMUYECKHE CBOMCTBAa Ha mpuMmepe xjopa (B3aUMOACHCTBUE C MeETalllaMu,
HEMeTaJuIaMH, IenoyaMu). XsnopoBoopo. ColisiHast KUCI0Ta, XUMUYECKHUE CBOMCTBA,
IIOJIyYEHHE, IpUMEHEHHE. J[eMCTBHE XJIOpa M XJIOPOBOAOPOJA HA OPraHU3M YEIOBEKA.

Baxueimme Xa0puasl U UX HAX0KAEHUE B IPUPOJE.
O6mmas xapakrepucTtka 3aeMeHToB VIA-Tpynmsl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHu OKucieHus. CTpoeHue U (PU3UYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — KHUCIIOPOJa U Cepbl. AJIIOTPONHBIE MOAU(PUKAIIMUA KUCIOPOJa U CEPHI.
Xumudeckue cBoicTBa cepbl. CepoBOIOPO/I, CTpOCHUE, GU3NUECKUE U XUMUYECKHE
cBoiicTBa. OKCUABI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa,
dbu3nUeckue U XUMUYECKHUE CBOMCTBa (OOIIME KaK MPEACTaBUTENs Kiacca KHUCIOT U
crenuduyeckue). XUMUYECKUE PEaKIUH, JISKAIIUE B OCHOBE MTPOMBIIILICHHOTO CII0co0a
MOJy4YEHHs] cepHOM KUCHOTHI. [IprumeHnenne cepHoil KUCIOThl. COJM CEPHOM KHUCIIOTHI,
KaueCTBeHHas peakuus Ha cyibdar-uoH. Haxoxmenue cepbl u €€ coeauHEHUM
B Ipupoje. XUMHUUYECKOE 3arpsA3HCHUE OKPYKAIOIIEH Cpellbl COCAUHEHUSAMU CEPBI
(KUCIIOTHBIE TOXK/IH, 3aTPsI3HEHNE BO3/IyXa U BOJIOEMOB), CITOCOOBI €r0 MPeI0TBPAIIICHHUS.
OO01ast xapakTepucTuka 3aeMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHbIE CTETICHH OKUCIEHUS. A30T, paclpOoCTpaHEHHUE B IpUpojIe, HU3UIECKUE U
XUMUYeCcKue cBoiicTBa. KpyroBopor a3ora B mpupone. AMMHUak, ero (usmdeckue u
XUMHUYECKUE CBOMCTBA, OJTydyeHue u npuMeHeHue. Coiau aMMOHUS, UX (PU3NUYECKHUE
Y XMMHUYECKUE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakiiyus Ha MOHbI aMMOHMUSL.
A3O0THast KUCIOTa, €€ MnojayyeHue, GU3nUecKue U XMMUYECKHe CBOMCTBA (0OIIue Kak
MpeACTAaBUTEIISI Kilacca KUCTOT U crienuduueckue). Mcnonb3oBaHre HUTPATOB U COJieH
aMMOHHUSI B KauyeCTBE MHUHEPAIbHBIX yAOOpeHUN. XHUMHUECKOE 3arpsi3HCHUE
OKpY’Karollel cpeibl COSTUMHEHUSIMU a30Ta (KUCIOTHBIE JTIOXKIH, 3arpsI3HEHUE BO3yXa,
MOYBHI U BOjioEMOB). Dochop, amrorponHsie Moaudukanuu ¢ochopa, Guzndeckue u
xumuueckue cBoiictBa. Okcun docdopa (V) u dochopHas kucinora, PU3NIECKUEC
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U XUMHUYECKHE CBOICTBa, mnonydyeHue. lcnonb3zoBanue @ocdaTtoB B KadyecTBe
MUHEPAJIBHBIX YA0OPEHUIA.

O61as xapaktepucTtuka 3neMeHToB [V A-rpymmbsl. OcoOeHHOCTH CTPOSHUS aTOMOB,
XapaKTEpHbIE CTENEHW OKHUCICHHS. YIJIEpoA, aUIOTPOIHbIE  MOJIU(pHUKaALuUH,
pacmpocTpaHeHue B Tpupoje, (U3MUECKMEe W XUMUYECKHE CBOMCTBaA. AncopOuus.
Kpyrosopot yrnepoaa B npupozge. Okcuabl yriaepoaa, ux (Gpusndeckue U XUMUYECKUE
CBOWCTBA, JCHCTBHUE HA KUBbIC OPraHU3MBbI, IOJYYCHUE U IPUMEHEHUE. DKOJIOTUYECKUE
npobsieMbl, cBsi3aHHBIE ¢ okcuaoM yriepona (IV), rumoresa rno0agbHOTO MOTETICHUS
KJIMMaTa, MapHUKOBBIA 3P ¢deKT. YToiapHas KUCIOTa M €€ Coiu, uX (usudyeckue u
XUMHYECKHE CBOMCTBA, MOTy4YeHHe U MpuMeHeHre. KauecTBeHHas peakius Ha kKapOoHaT-
uonbl. Mcnonp3oBanne kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIJICHHOCTH U CETBCKOM
XO3SMCTBE.

[lepBoHavasibHbIE TIOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUIX
yraepoja (MeTaH, 3TaH, STWIEH, aleTWUJIEH, 3TaHOJ, TIUIEPHUH, YKCYCHAas KHCIIOTA).
[IpupoHbIe HCTOYHUKH YTIIEBOJIOPOIOB (YroJib, TPUPOIHBIN a3, HEPTH), MPOAYKTHI UX
nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBINIUIEHHOCTH. [loHsTHE O OMOIOTHYECKH
BAJKHBIX BEIIECTBAaX: JKHMpaxX, OeiKax, YIJIeBOJaxX — M HMX POJU B KU3HHM YEJIOBEKA.
MarepuanbHO€ €JUHCTBO OPIrAHUYECKUX U HEOPraHUYECKUX COCINHEHUN.

KpemHuii, ero (pusnueckue U XMMUYECKHE CBOICTBA, MOJIYYCHUE U MPUMEHEHUE.
Coenunenust kpemMHus B npupoje. O6mue npencrapiaeHust 06 okcuae kpemuus (IV) u
KpeMHUeBOU Kucnore. CHUIIMKAThl, UX HCIOJIb30BAaHUE B OBITY, B MPOMBIIIJIEHHOCTH.
Baxneliime CcTpouTeabHbIE MaTepHallbl: KEpaMHKa, CTEKJIO, IIEMEHT, O€eTOH,
xkene300eToH. [IpoGiembl 6€30macHOTO MCIOIB30BAHUSI CTPOUTENBHBIX MAaTepUasioB
B IMOBCEIHEBHOU >KU3HM.

Xumuueckuii 5Kcnepumenm:

U3yuyeHHUEe O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIOTHI,
IPOBEICHHE KAaUYE€CTBEHHBIX PEAKUUN Ha XJIOPUI-MOHBI U HAOIIOJIEHHE MPU3HAKOB HMX
NPOTEKaHMs, OMBIThI, OTpaXxarouue GU3NIeCKue U XUMUYECKHE CBOMCTBA rajJOreHOB U
UX COEAMHEHHUH (BO3MOXXHO HCIOJB30BaHUE BHUJCOMATEPHANIOB), O3HAKOMJICHHE
¢ oOpasmamMu XJIOPUIOB (TajJOT€HUIOB), O3HAKOMJIEHHWE C oOpaslamMu cepbl U eé
COEIMHEHUSIMU (BO3MOKHO MCIOJIb30BaHUE BHIEOMATEpUANIOB), HAOJI0JeHIE TpoLecca
oOyTIIMBaHMs caxapa MoJi IeUCTBUEM KOHIICHTPUPOBAHHOM CEPHOW KUCIIOTHI, U3YyUCHUE
XUMUYECKUX CBOMCTB pa30aBICHHOM CEpPHOM KHUCJIOTHI, MPOBEJICHUE KaueCTBEHHOU
peakiuu Ha CyJibGaT-uoOH U HaOJIOJeHHE NpU3HaKa e€ MPOTEKaHHs, 03HAKOMIIEHHEC
bu3nueckuMu  cBoWcTBaMHM  a3zoTa, (Gochopa W UX COCIUHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BUJACOMATEPUATIOB), oOpa3liaMu a30THBIX U (PocopHBIX ymoOpeHui,
noJilyuyeHue, coOupanue, pacro3HaBaHHE M M3y4y€HUE CBOMCTB aMMHUaka, MPOBEICHUE
KaueCTBEHHbIX pPEaKIMi Ha MOH aMMOHHUS U QocdaT-uOH U HU3yUYEHUE MPU3HAKOB HX
MIPOTEKAHUs, B3aUMOJCHUCTBUE KOHUECHTPUPOBAHHOW a30THOM KHCIOTBI C MEABIO
(BO3MO>XHO HCHOJB30BAHUE BUIECOMATEPHUATIOB), U3YUEHUE MOJENIEH KPUCTAJUITMUECKUX
pemérok anmasa, rpadura, QyiepeHa, 03HaAKOMJIEHUE C MPOIECCOM aacopOIuu
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pPacTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MNPOTHBOTasa,
NoJlydyeHue, coOMpaHue, pacro3HaBaHHE W HW3YYEHHE CBOICTB YIJIEKHUCIIOTO rasa,
NPOBEJCHIE KAueCTBEHHBIX peakluii Ha KapOOHAT M CHJIMKAT-UOHBI U HU3yUEHHUE
NPU3HAKOB  HMX  MPOTEKaHUs, O3HAKOMJIEHME C  MPOJIYKUHMEH  CHIMKATHOM
IPOMBIIIICHHOCTH, PEIICHUE SKCIEPUMEHTANBHBIX 3adady Mo Teme «Baxkueiimme
HEMETAJUIbl U UX COCAUHEHUS.

MeTaJiibl M X COEAUHEHUS

OO6mras XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM MX
nosnokenus B Ilepmoandeckon cucreme xummyeckux nemeHToB .M. MenneneeBa u

cTpoeHusi aToMOB. CTpO€HHE METAJLUIOB. MeTainueckas CBSI3b U MeTaJUInYecKas
KpUCTAJUTMYECKasl pEemETKa. OJIEKTPOXUMUYECKUM PsAJl  HANPSKEHUW METaJlIoB.
duznyeckre U XUMUYECKUE CBOMCTBA MeTaJIOB. O011IKe CrTOCOObI MOTYyYeHHUS] METAIIJIOB.
[ToHsATHE O KOPPO3UM METATIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBbl
(cTanp, 4yryH, JIOPATIOMUHUN, OpOH3a) U X IPUMEHEHHE B OBITY U IPOMBIIUIEHHOCTH.

[Ilenounsle MeTaypl: IOJOXKEHHE B lleproanueckor cCHUCTEME XUMHUUYECKHUX
anemeHToB J[.M. MenneneeBa, CTpoeHHME HX aTOMOB, HAXOXKICHHUE B MPUPOJIE.
®duznyeckrue M XMMHUYECKHE CBOMCTBAa (Ha mpuMmepe Hatpuss U Kanus). OKCUIbpl U
TUIPOKCUIBI HATPUA U Kaius. [ [puMeHeHne menouHbIX METAIOB U UX COCIMHEHUM.

[IlenouyHO3€eMeENbHBIE METAJIBI MArHUK U KaJIbLIUM: TIOJ10KeHue B [lepruoanueckon
cucteMe Xxumuieckux aneMeHToB /.M. MenaeneeBa, CTpoeHHE X aTOMOB, HAXO0KJICHUE
B npupoje. PU3NUEeCKHNEe W XMMUYECKHE CBOMCTBA MAarHus M Kajblusa. BaxHeunmme
COCMHEHMsS Kalbliusl (OKCUM, THAPOKCUJ, coyin). KECTKOCTh BOABI M CIOCOOBI €€
YCTpaHECHUS.

AnromMuHuii: monoxkenue B [lepuoanueckoit cucteMe XUMUYECKUX 3emMeHToB J[. 1.
MenzeneeBa, CTpOEHHE aTOMa, HAXOXKJEHUE B npuponae. Ou3nyeckue U XUMUUYECKUE
CBOMCTBA aTIOMUHUSA. AM(POTEPHBIE CBONCTBA OKCUAA U THAPOKCHUIA AITFOMUHUS.

Keneszo: nmonoxenne B Ilepuomndeckon cucreMe XUMHYECKUX diieMeHTOB [[. 1.
MenzeneeBa, CTpOEHHE aTOMa, HAXOXKJEHUE B npupoac. Pu3nyeckue U XUMUUYECKUE
cBoiicTBa ene3a. Okcuubl, ruapokcuabl U coiu xenesa (1) u xxenesa (111),ux cocras,
CBOMCTBA U NOJyYECHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHUE C o0pa3liaMu METaJIJIOB U CIUIABOB, UX (DU3NYECKUMU CBOWCTBAMU,
U3YyYEHHE  pe3yJIbTaTOB  KOPPO3UMM  METAUIOB  (BO3MOXHO  MCIOJIb30BAHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCUAA KaJIbIIUS U HATPUSI C BOJIOMN
(BO3MOXHO HCMOJIb30BaHHE BUIEOMATEPUAJIOB), UCCIEIOBAHNE CBOMCTB KECTKON BOJIBI,
nporiecca TopeHus Keje3a B KUCIOpo/ie (BO3MOXKHO UCIIOIb30BaHUE BUIEOMATEPUAIIOB),
MIPU3HAKOB MPOTEKaHUSI KaueCTBEHHBIX PEAKIIMNA HA MOHBI (MAarHus, KaJIbIUs, aJFOMUHUS,
nuHka, xene3a (II) u xenesa (III), menu (II), HaGmroneHwe M omMMcaHUE TPOIECCOB
OKpallIuBaHUs TJIaMEHU MOHAMM HATPUS, KaJlusl U KaJIbIUs (BO3MOKHO HUCIIOJIB30BAHUE
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BI/IILGOMaTepI/IaJ'IOB), HCCIICAOBAHUC aM(bOTepHBIX CBOMCTB I'mMApOKCHUaa aJIfOMUHUA U
I'MAPOKCHUa IIHMHKA, PCHICHHUC OJKCIICPUMCHTAJIBHBIX 3a/Ja4 II0 TCMC «Baxneime
MCTAJJIBI 1 UX COCANHCHMUS).

Xumus M OKpy:KawIiuas cpeaa

BemecTtBa u Marepuansl B IOBCEAHEBHOW JKM3HHM 4YellOBEeKa. be3omacHoe
WCIIOJb30BaHUE BEIIECTB M XUMHUYECKUX peakuuii B ObITy. IlepBas momomis mnpu
XUMHUYECKUX 0KOTrax U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKawomeh cpeasl (mpeneiabHas —JIOMmyCTUMAast
KoHIleHTparusi BemiecTB (nanee — IIJIK). Ponbp XumMum B penieHUHd 3KOIOTUYECKHUX
npoOJieM.

Xumuueckuii IKCnepuUMenm:
U3ydeHue oO0Opa3lloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJIMMEPHBIE
MaTepHabl).

Mesicnpeomemnule ces3u

Peanuzamusi MeXIpeIMETHBIX CBsi3ed MNpu HM3ydyeHUHM XxXumMuu B 9 Kiacce
OCYULIECTBIISIETCS Yepe3 UCTIOIb30BAHNUE KAK OOIINX €CTECTBEHHO-HAYYHBIX OHITHI, TaK
U TOHSTHUM, SIBJIAIOIIMXCS CUCTEMHBIMU U OTHEJIBHBIX IPEAMETOB €CTECTBEHHO-
HAy4YHOT'O LIUKIIA.

OO11ue ecTeCTBEHHO-HAYYHbIE TOHATHS: HAYUHBIN (DaKT, TUIOTE3a, 3aKOH, TEOpus,
aHanu3, CHHTE3, KilacCcu(UKalus, NEPUOJUYHOCTb, HAOIIOJACHUE, SKCIEPHUMEHT,
MOJICJIMPOBAaHUE, MU3MEPEHHE, MOJEIb, SBJICHUE, MAapHUKOBBIA 3((EKT, TeXHOJIOrus,
MaTepHabl.

®dwusuka: mMaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH], HU30TOIHI,
PaZMOaKTUBHOCTb, MOJIEKYJA, AJNEKTPUUYECKUH 3apsii, IPOBOJHUKH, MOJYTPOBOJHUKH,
IUDJIEKTPUKHU, (POTODIEMEHT, BEILIECTBO, TEN0, 00BEM, arperaTHOE COCTOSTHUE BEILECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpPHUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3NUecKue
BEJIMYMHBI, €AWHHIIBI H3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3IBI,
CounHize.

buonorusa: ¢ortocuHTe3, nbIxaHue, Ouocdepa, 3KocHCTEMa, MUHEpaIbHbIE
yI00pEeHMs, MUKPO3JIEMEHThI, MAKPO3JIEMEHThI, MIUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPATbl, TOPHBIE MOPOJbI, MOJE3HbBIE
UCKOTIaeMble, TOTUIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOSHUS MPOrPaMMbI OCHOBHOT'O OOIIEr0 00pa30BaHUs
JOCTUTAIOTCS B XOJ¢ OOYYCHHS XHUMHHM B CIUHCTBE YYeOHOW W BOCIUTATEIHLHOMN
JESATCIIBHOCTH B COOTBETCTBHH C TPAJIUIIMOHHBIMU POCCUHUCKUMU COIMOKYJIBTYPHBIMH H
JYXOBHO-HPABCTBCHHBIMH [ICHHOCTSAMHU, IPUHATHIMH B OOIIIECTBE MPABUIIAMU U HOPMaMHU
TIOBEJICHHS ¥ CIIOCOOCTBYIOT MPOIIeCcCaM CaMOITO3HAHHMS, CAMOPA3BHUTHUS M COITUATU3AIUH
00yJaronuxcsl.

JIngyHOCTHBIC pe3yJIbTAThI OTpaKaroT TOTOBHOCTb 00yYaroIIUXCsl
PYKOBOJICTBOBAThCSI CUCTEMOW TO3WTHBHBIX IIEHHOCTHBIX OPHUCHTALMN M PaCIIUPCHHE
OIBITA JICATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTUTAHMA:

[IEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY H
HAYYHOMY HACIIEINIO, TOHUMaHUS 3HAUYCHUSI XUMHUUECKON HayKU B )KU3HU COBPEMEHHOTO
oO1ecTsa, CHOCOOHOCTH BIIAJETh JOCTOBEPHOM HH(OpManuend o MepeaoBbIX
JOCTUKEHUSIX U OTKPBITHSIX MHPOBOM M OTEUECTBEHHOM XMMHHU, 3aUHTEPECOBAHHOCTHU
B HAyYHBIX 3HAHUIX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) TpaKIaHCKOT0 BOCTIMTAHMS

IIPEJCTABJICHUS O COLIMAJIbHBIX HOPMax U MPABUIIAX MEKIMYHOCTHBIX OTHOLICHUMN
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOU, yueOHO-
HCCIIEIOBATENIBCKOM, TBOPYECKOW W JAPYTMX BHUJAX JESATEIbHOCTH, TOTOBHOCTHK
pa3HOOOpa3HOW  COBMECTHOM  JIEATETBHOCTH  TMPU  BBINOJHEHUU  YYEOHBIX,
MO3HABATEbHBIX 3a]1a4, BBIOJIHEHUH XUMHUUYECKUX SKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX
MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHHUMAHHUID W B3aMMOIIOMOILIM B IPOLECCE ITOM
y4eOHOHN JesTEeIHbHOCTH, TOTOBHOCTH OIIEHHWBATHh CBOE MOBEICHHME M TMOCTYIMKH CBOMX
TOBapUUIIEH C TMO3WUIMM HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUN IOCTYNKOB;

3) HEHHOCTH HAYYHOTI'0 TIO3HAHMS:

MHUPOBO33PEHUYECKHE TMPEJICTABICHUS O BEHIECTBE WU XUMHUUYECKON peaklnH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH M COCTABJISIONIME OCHOBY
JUTSl TIOHUMAHHS CYITHOCTH HAYYHOW KapTHUHBI MUpA, TPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AUMOCBSI3SAX UEJIOBEKa C IMPUPOHON CpeloH,
0 POJIM XMMUH B NMO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

M03HAaBaTeJIbHbIE MOTUBBI, HAITPABJICHHBIC HA TTOJIyYE€HHE HOBBIX 3HAHHI MO XUMUH,
HE0OX0MMBbIC I OOBSICHEHUST HAOJIF0TaeMbIX MPOIIECCOB U SBJICHUI, TO3HABATEIILHOM,
MH()OPMAITMOHHON M YUTATENHCKON KYJIbTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIILHOM
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paboThI ¢ y4eOHBIMU TEKCTAMU, CIIPABOYHOM JIUTEPATYPOM, JOCTYITHBIMU TEXHUYECKUMHU
cpencTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA,

MHTEpeC K 00y4EHUIO U MO3HAHUIO, TFI0003HATEIbHOCTh, TOTOBHOCTH U CIIOCOOHOCTD
K caMmo00pa30BaHUIO, TPOEKTHOM U MCCIIEOBATENIbCKON JEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPaBJICHHOCTHU U YPOBHS 0Oy4YEeHUS B AaJIbHEHUIIIEM;

4) dpopMupOBaHHUA KYJIbTYPHI 3/10POBbSI:

OCO3HAHHWE IIEHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 370POBBIO,
YCTaHOBKHU Ha 370POBBIA 00pa3 )KU3HHU, OCO3HAHUE MTOCICACTBUI M HEMPHUATHE BPEIHBIX
NpUBBIYCK  (YHNOTpPEOJEHUS alKOTroJs, HApPKOTUKOB, KYpEHHS), HEOOXOAUMOCTH
coOro/IeHnsT TpaBMI O€30TACHOCTH TPHU OOpAIICHHH C XUMUYCCKUMH BEIIECTBAMU
B OBITY ¥ peabHOMN KHU3HHU;

5) Tpy0BOro BoCIMTAHUS

UHTEpEC K MPAKTUYECKOMY H3Y4YeHHIO Ipodeccuil W TpyAa pa3iIudyHOro poja,
YBaXEHUE K TPYAY M pe3yibTaTaM TPYIOBOH NEATEIBHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUSI MPEAMETHBIX 3HAHWI MO XWMHH, OCO3HAHHBIM BBHIOOpP WHIWBHUIYaIbHOU
TPACKTOPUHM TPOJOJDKEHUS] O0pa30BaHHUA C YYETOM JIMYHOCTHBIX HWHTEPECOB M
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCIEIIHON
pO(ECCUOHATIBHON JIEATEbHOCTH W Pa3BUTUS HEOOXOJMMBIX YMEHHM, TOTOBHOCTh
alarTUpOBaThCs B MPO(HECCUOHATILHOM Cperie;

6) 3K0JIOrHYecKOro BOCIIMTAHUS:

HKOJIOTMYECKH 11eJIECO00pa3HOE OTHOLIEHUE K MPHUPOJE KaK MUCTOYHHUKY XKU3HU HA
3emiie, OCHOBE €€ CyIECTBOBaHUS, IOHUMAHUE LIEHHOCTH 3J0pPOBOTO M 0€301acHOro
oOpaza >KM3HM, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (U3MYECKOMY U
NICUXUYECKOMY 37I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOIIOAEHUS MpaBuil OE30MacHOro
NOBeICHUS MpU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaAIIUSIX, YTPOKAIOIINX 3/I0POBBIO U
JKU3HU JTIOACH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHMS, MOJIy4YaeMble TMPU M3YYCHUH XUMUH, IS
pelieHusl 3aJa4d, CBSI3aHHBIX C OKPYXKAIOLIEW NPUPOJHOU CPEIOM, Uil MOBBILICHUS
YPOBHS 9KOJIOTHYECKON KYJIbTYphl, OCO3HAHUS INI00ATLHOTO XapaKTepa SKOJIOTHYECKUX
npobieM W MyTed HX pelIeHUs IOCPEACTBOM METOJOB XHMHH, 3KOJOTHYECKOTO
MBIIUICHUSI, YMEHHSI PYKOBOJCTBOBAThCS UM B MO3HABATEIbHON, KOMMYHUKATUBHON U
COLIMAJIBHOM TPAKTUKE.

METANIPEIMETHBIE PE3YJIBTATBI

B cocraBe  meTranpeaMETHBIX  PE3YyJbTATOB  BBIACISIIOT  3HAYMMBbICIJIS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAYYHBIC TMOHATHS (3aKOH, TEOPHSs, MPUHIIHII,
runoresa, pakT, CUCTEMa, MPOIECcC, SKCIEPUMEHT U APYTOE.), KOTOPbIE HCIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEAMETAX M MO3BOJSIOT HA OCHOBE 3HAHUM M3 ATHUX
npeaMeToB (popMUpOBaThH MPEJCTABICHUE O IIEJOCTHOM HAay4yHOW KapTUHE MHUpPa,U
yHUBEpCaIbHbIC yueOHbIE MeicTBUS (TT03HABATENbHBIE, KOMMYHUKATHUBHBIE,
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peryJsiTUBHbIE), KOTOpbIE 00ecreynBaoT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IJTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHON AESITEIBHOCTH.

Ilo3HaBaTesbHbIC YHUBEpPCAJbHbIE Y4eOHbIC ACHCTBUS
ba3oBble JJornuyeckue 1eMcTBU:

YMEHMSI UCIOJIb30BaTh MPUEMBI JIOTUUYECKOTO MBIIUICHUS MPU OCBOCHUW 3HAHUWM:
pPacKpbIBaTh CMBICT XUMHUYECKUX MOHATUN (BBIACTSATh MX XapaKTEpHbIC MPHU3HAKHU,
YCTaHABJIMBATh B3aUMOCBS3b C JPYTUMHU TOHSTHUSMH), HCHOJb30BATh TMOHITHUS IS
00BsICHEHUS OTACIBHBIX (DaKTOB M SBJICHUM, BHIOMPATh OCHOBAHUS W KPUTCPUUIIS
KIacCU(UKAIMA XUMUYECKAX BEIIECTB W XUMHUYECKUX PEAKIMH, yCTaHABIMBATh
MPUYUHHO-CJICJICTBEHHBIC CBSI3M MEXKIY OOBEKTAaMH HM3YUYEHHUS, CTPOUTH JIOTHYCCKHE
paccyxneHus (MHIYKTUBHBIE, JEAyYKTUBHBIE, [0 AaHAJOTUHU), JeJaThb BBIBOJLI U
3aKJIFOUCHUS;

YMEHME MPUMEHSATH B TIPOIECCE TMO3HAHUS TOHATUSA (OPEAMETHBIE U
METanpeIMETHbIC), CUMBOJUYECKHE (3HAKOBBIE) MOJIEIHU, HCIOJIb3yeMbl€ B XHUMHH,
peoOpa3oBbIBATh IIMPOKO NPUMEHSEMbIE B XHMHH MOJCIbHBIC IPEJICTABICHUS —
XUMHUYECKHUH 3HaK (CUMBOJI 3JIEMEHTA), XUMHUUYeckas (hopMyIia U ypaBHCHUE XUMHYECKON
peaKkiuy — MpU PEIICHUH y4eOHO-T03HABATENIbHBIX 3a7a4, C YYETOM ITUX MOJACIBHBIX
MPEJICTABJICHUN BBISBIISITh U XApAaKTEPU30BaATh CYIIECTBEHHBIE IMPU3HAKU H3y4aEMbIX
O0BEKTOB — XHMHYECKMX BEIIECTB M XUMHUUYECKUX PEaKIUi, BBIABIATH OO0IIUE
3aKOHOMEPHOCTH, IPUYUHHO-CJIICACTBCHHBIC CBS3M W IPOTHUBOPEYUS B H3YYa€MBbIX
MPOLIECCAX U SIBJICHUSX.

ba3oBble uccienoBare/bCKHe 1eicCTBUA:

YMEHHUE HCIIONb30BaTh IIOCTABJICHHBIE BOIPOCH B KayeCTBE WHCTPYMEHTA
MO3HAHHUA, & TAKKE€ B KayeCTBE OCHOBBI JUJIsl (DOPMHUPOBAHMS TMIIOTE3BI MO MPOBEPKE
PaBUILHOCTH BBICKA3bIBAEMBIX CYKICHMIA;

MpUOOpETEHUE OMbITa MO I[JIAHUPOBAHWMIO, OpraHU3allMd W  IPOBEJICHUIO
YUYEHHUYECKHUX 3KCIIEPUMEHTOB, YMEHUE HAOII0AaTh 32 X0JI0M MPOLECCa, CAMOCTOSITENIHHO
IPOTHO3UPOBATH €0 pPe3ybTaT, (GOPMYIUPOBATH 0O0OIIEHHS U BBIBOJIBI 110 pe3yiIbTaTaM
IPOBEIEHHOIO OMbITA, UCCIIEI0BAHUS, COCTABIATh OTUYET O MPOJIEIaHHOM padoTe.

Pabora c undpopmanmeii:

yMEHHUE BbIOMPATh, aHAIM3UPOBATH U HHTEPIPETUPOBATH MH(HOPMAIIHIO PA3THUHBIX
BUJIOB U (OpM TMpeACTaBICHMs, MOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (HAYYHO-
HOMYJISIpHAsl JIUTEepaTypa XUMUYECKOTO COAEpaHMs, CIPAaBOYHbIE MOCOOUs, PECypChbl
WNHTepHeTa), KPUTUYECKM  OLEHHWBATh IPOTHBOPEYMBYID M  HEJOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHHE MPUMEHATh pPa3IMYHble METOJbl M 3alpochl NpPU TOUCKE M OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAUMBIX JIJI51 BHITOJHEHUS Y4EOHbBIX U
MO3HABATENIbHBIX 3a/1ad OMNpENeNEHHOr0 THUIa, NPUOOPETeHHE ONbiTa B 00JACTH
UCIIOJIb30BaHUsI MH(POPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTH, OBJIaJIEHUE
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KyJbTYPOU aKTUBHOT'O UCITOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM, CAMOCTOSTEIBHO
BbIOMpaTh ONTHUMAJIbHYI0 (OpPMY MpEACTaBICHUS HHPOPMAUU M HIUIIOCTPUPOBATH
pelaeMble 3a7a4n HECJIOKHBIMU CXEMaMU, AMarpaMMaMH, pyruMu popmamu rpa@uxu
U UX KOMOMHALIUSAMY;

YMEHHME  MWCHOJIb30BaTh M  aHAJIM3MPOBaTh B  IIpoLecce  ydyeOHOW U
UCCJIEIOBATENBCKOW JIESITENIBHOCTH HH(POPMALMIO O BIHSHUM POMBIIUICHHOCTH,
CEJIbCKOTO XO3sI1ICTBA U TPAHCIOPTa HA COCTOSIHUE OKPY’KatoLel MPUPOIHOM cpeabl.

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIEe eiCTBUA:

YMEHHE 3aJlaBaTh BOIPOCHI (B X0j/€ auasiora u (WiM) AUCKYCCHUH) MO CYIIECTBY
o0cyxaaemMoil TeMbl, (POPMYJIUPOBATh CBOU MPEIOKEHHUS] OTHOCUTEIHHO BBITOTHEHUS
MPEITIOKEHHON 33/1a4H;

NpUOOPETEHUE ONbITa MPE3CHTAIMH PE3YJIbTATOB BBIOJIHEHUS XUMHYECKOTO
IKCIIEpUMEHTa (J1a0OpaTOPHOrO OMBITA, JIAOOPATOPHOW pPabOTHI IO HCCIIETOBAHUIO
CBOMCTB BEIIIECTB, Y4€OHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAaMHU [I03HABATEIBHOW U
UCCJIEIOBATENHLCKON ACATEIBHOCTA TPHU PEIICHUH BO3HUKAIOMIMX MPOOJIEM HAa OCHOBE
yuéTa OOLIMX MHTEPECOB M COTJIACOBAHMS MO3UIMKN (00CYyXIeHHS, 0OOMEH MHEHUSIMHU,
«MO3rOBbIE ITYPMBI», KOOPJIMHAIIUS COBMECTHBIX JIEUCTBUMN, ONIPENCIICHUE KPUTEPUEB
10 OLIEHKE KaueCTBa BBIMOJIHEHHOW pa0OTHI U IPYTHUE);

PeryasitTuBHble yHUBepCaJbHbIe YueOHbIC ACHCTBHS:

YMEHHE CaMOCTOSITEJIBHO ONPENEATh LU JIEATEIbHOCTH, ILIaHUPOBATh,
OCYIECTBIIATh, KOHTPOJIMPOBaTH M IpPU HEOOXOOUMOCTH KOPPEKTHPOBAaTh CBOKO
NesATEeIbHOCTb, BbIOMpaTh Hauboisiee 3(PQPEeKTUBHBIE CHOCOOBI pElIeHUs YYEOHBIX H
NIO3HABATEJIbHBIX  33Ja4, CaMOCTOSTENbHO  COCTAaBIATh WJIH  KOPPEKTUPOBATh
MIPEIOKEHHBIA AITOPUTM JEUCTBUM NPU BBINOJHEHUU 3aJaHUN C YYETOM TOJIYyYEHUS
HOBBIX 3HaHMM 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHAX, OLEHUBATH
COOTBETCTBHUE IOJIyYEHHOI'O pE3yJIbTaTa 3asBICHHOM ILIEJIM, YMEHHUE MCIIONIb30BaTh U
aHAIM3UPOBAaTh KOHTEKCTHI, PEIaracéMbl€ B YCIIOBUH 3aJaHUIA.

HPEIMETHBIE PE3YJIBTATDI

B cocraBe mpenMeTHBIX pe3ylbTaTOB MO OCBOCHHUIO 00S3aTEILHOTO COJEPKaHUS,
YCTaHOBJICHHOTO JIaHHOU (he/epanbHO paboueill mMporpaMMO, BBIICISIOT: OCBOCHHBIC
00yJaronMMucs HayYHbIC 3HAHUS, YMEHUS W CIIOCOOBI JEHCTBUMN, crienu(uuecKue s
peAMETHON 001acTu «XUMUsS», BUJBI JACSTEIHHOCTH TIO0 TIOJYYCHUIO HOBOTO 3HAHUA,
€ro MHTEPIpPETAINH, MPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX H HOBBIX
CUTYaIUsX.

K koHy oOydueHus B 8 KJjacce MpeaMeTHBIC Pe3ynbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00YJAIOITUXCSI YMEHUI:
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pacKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKUX TOHSATHUWA: AaTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, TPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOAHAS U
HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCHUTEJIbHAsi aTOMHAasi M MOJICKYJIsIpHash Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas 0Js1 XUMHUYECKOTO 3JIEMEHTA
B COCAMHEHUM, MOJISIPHBIM  00BEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJIb,
AIIEKTPOOTPUIIATENILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKas peakiius, KiacCuPpuKaius
peaKuuii: peakuuu COCIUHECHUS, PEAKIIMKU PA3JI0KEHUS, PEAKIIUU 3aMEIICHUS, PEaKIUn
oOMeHa, 9K30- U SHJOTEPMHUYECKHE PEaKIH, TEIUIOBOI 3(h(eKT peakuunu, sipo aToma,
AJIEKTPOHHBIN CIIOM aToma, aroMHasi OpOHUTallb, paguyC aTromMa, XUMHUYECKas CBSA3b,
MoJIsipHAsE ¥ HEMOJIsIpHAs KOBAJEHTHAs CBsI3b, MOHHAs CBSI3b, MOH, KaTUOH, AaHHOH,
pacTBOp, MaccoBas J10JIs BellecTBa (MPOIIEHTHAs! KOHIIEHTPAIIKsI) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUA U MPUMEHSITh 3TH
MOHSATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

HCTIOJB30BaTh XUMHYECKYIO CHUMBOJIUKY JJIsI COCTaBlIeHHs (DOpMys BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

OTPENEIISTh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb
OKUCJICHHSI DJIEMEHTOB B OWHApHBIX COCIMHEHUSX, MPUHAMICKHOCTh BEIECTBK
omnpeneaéHHOMY KJacCy CO€IMHEeHU 1o ¢dopMmyiaM, BHJI XUMHYECKOW CBS3U
(KOBaJICHTHAsl U MOHHAS) B HEOPTaHUYECKUX COCTUHCHUSX;

packpbiBaTh cMmbica [lepuoanueckoro 3akona .. MeneneeBa: 1eMOHCTPUPOBATH
MOHUMAHUE MEPUOJINYECKON 3aBUCUMOCTHM CBOWCTB XHMHUYECKHX 3JIEMEHTOB OT HX
nonoxeHust B llepumoamyeckoil cucTeEMe, 3aKOHOB COXPAHECHUSI MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOTaJIpo;

OMKCHIBATh U XapakTepu3oBaTh TabmuuHyro (opmy llepuomnueckoit cuctembl
XUMHUYECKUX DJIEMEHTOB: pa3jinyaTh NMOHATUS «TJIaBHas moArpynmna (A-rpymnmna)» u
«moboyHass moarpynmna (b-rpymnma)»y, Manblie W OOJbIIME TMEPUOIbl, COOTHOCHUTH
0003HaueHus, KOTOpble UMeroTcss B Tabnuie «llepuonuueckas cuctemMa XUMUYECKUX
aneMeHToB J[.MI. MeHnneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsj sjapa, oOIlee 4YUCIO 3JJIEKTPOHOB U
pacrpeiesieHrue UX 1Mo JIEKTPOHHBIM CJIOSM);

KJacCu(UIIMPOBATh  XMMHMYECKHE JJIEMEHThl, HEOPraHMYEeCKHUE  BEIIECTBa,
XUMHUYECKUE peakiuu (M0 YHCIY M COCTaBy YYacTBYIOIIMX B PEaKIMU BEIIECTB,MO
TeroBoMy P heKTy);

XapaKTepHU30BaTh (OMHUCHIBATH) OOINE XUMUYECKUE CBOMCTBA BEIIECTB PA3TUIHBIX
KJIACCOB,  MOATBEpPXJas ONUCAHUE TMPUMEPAMH  MOJEKYJSIPHBIX  YpaBHECHUH
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHiI;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOTO COCTABA,
BO3MOXXHOCTH MPOTEKAHUS XUMUUECKUX MPEBPAICHUN B PA3JIMUHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIDHYIO MacChl BEIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JeMeHTa 1Mo (opMyse COSIUHEHUSI, MAaCCOBYIO JOJIO
BEIIIECTBA B paCTBOPE, MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOW PEAKIINH;
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NPUMEHSTH OCHOBHBIE OTEPAllUU MBICIUTENLHOMN JAESITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O0OOIICHHE, CUCTEeMAaTHU3allNIO, KIACCU(UKAIINIO, BBIIBICHHE MPUUYUHHO-
CJICJICTBEHHBIX CBS3CH — ISl M3YyYECHUS CBOWCTB BELIECTB M XHUMHUYECKHX PEAKLIHM,
€CTECTBEHHO-HAYYHBIE METO/IbI TIO3HAHMS — HAOIIOACHUE, U3MEPEHUE, MOJICITUPOBAHUE,
HKCIEPUMEHT (peanbHbIN U MBICJICHHBIN);

CJIeI0BaTh IMPABWJIAM IOJIb30BAHUS XHMHUYECKOW NOCYJOM W JabOpaTOpHBIM
o0opy0OBaHMEM, a TaKXKe MpaBuiaM oOpalleHus C BeElIeCTBAMH B COOTBETCTBUUC
MHCTPYKIUSAMU MO BBINOJHEHHUIO J1a00OPaTOPHBIX XUMHYECKHUX OIBITOB IO MMOJTYYEHUIOU
coOupaHnio Ta3000pa3HBIX BEMIECTB (BOAOpPOAA W KHCIOPOJa), MPHUTOTOBICHHUIO
PacTBOPOB € OMNpeeIEHHON MacCOBOM JJ0JIeH pacTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH U
IPOBOJUTh XUMUYECKHE 3KCHEPUMEHTHI IO PACHO3HABAHHMIO PACTBOPOB IIEJIOYEH U
KHCJIOT C TOMOILIbIO HHIUKATOPOB (JIaKMYC, (DeHOIPTaNEHH, METUIIOPAHK U APYTHE).

K koHiy oOyuenus B 9 kiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Yy OOYHAIOIITUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATUN: XUMUYECKUHN 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTD,
AJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKHUCIICHUS, XMMHUYECKas pEaKUUs, XUMUYECKAsS
CBS3b, TETUIOBOM 3 (DEKT peakiuu, MOJb, MOJIAPHBIA 00BEM, pacTBOpP, IEKTPOJIUTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIUTHYECKAsT JAUCCOLMAIUS, PEaKIMd HOHHOTO0 OOMEHa,
KaTaqu3aTop, XHMHYECKOE pPAaBHOBECHE, OOpaTUMble U HEOOpAaTUMbIE PEaKILIHH,
OKHCJIMTEITbHO-BOCCTAHOBUTEIIBHBIE PEAKLINU, OKUCIUTED, BOCCTAHOBUTENb, OKUCIIEHUE
U BOCCTAHOBJICHHE, AJUIOTPOMus, aM(pOTEPHOCTb, XMMHUYECKasi CBs3b (KOBAJICHTHAas,
WOHHAs, METAJIMYecKas), KpUCTAUIMYecKas pemeTKa, KOppo3us METalIOB, CIUIABBI,
CKOPOCTb XHMHUYECKOM peakuuu, NOpeAeiabHo aomyctuMas koHueHtpauus [IIK
BEILIECTBA;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUNA U TPUMEHSITHITH
MOHSATHUS TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

MCIIOJIb30BaTh XMMHUYECKYI0O CUMBOJIMKY JJIsI COCTaBJICHHSI (OPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONPENENATh BAJCHTHOCTh MW CTEIEHb OKUCIEHUS XHUMHUYECKUX DIIEMEHTOBB
COEAMHEHUSX PA3JIMYHOTO COCTaBa, MPUHAJIE)KHOCTh BELIECTB K ONIPEACIEHHOMYKIIACCY
coenmMHeHH 1Mo (QopmyiaM, BHJI XUMHUYECKOW CBA3U (KOBaJCHTHas, WOHHAs,
MeTaJuInYecKas) B HEOPraHMUYEeCKUX COeIMHEHUSIX, 3apsi/i MOHA IO XUMHUYecKoiopmy:e,
XapakTep Cpeapl B BOAHBIX pPACTBOpPAX HEOPraHWYECKHUX COCIWHEHUM, THUI
KPHUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

packpbiBath  cMbIici  [lepuommueckoro  3axkona J[.MI. MengeneeBa wu
JIEMOHCTPUPOBATH €T0 MOHUMAHKE: OMUCHIBATh M XapaKTEPU30BaTh TAOIMUHYIO (HOpMY
[leproguyeckoid CUCTEMbl XUMUYECKUX JJIEMEHTOB: pa3jiMyaTh IOHATHS «IrJIaBHAs
noarpynmna (A-rpynma)» u «mnobdoyHas noarpymnmna (b-rpynmna)y, mansie u Gosblime
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NEPHUOJIbI, COOTHOCUTh 00O3HAUYEHMs, KOTOPbIE MMEIOTCS B MEPUOAUYECKON Tabiuile,
C YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHYECKUX JIEMEHTOB (COCTaB U
3apsia spa, o0Iee YKUCIO JIEKTPOHOB M PACIIPENICNICHUE UX IO DJICKTPOHHBIM CJIOSIM),
OOBACHSTH O0IIME 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB 2JIEMEHTOB M UX COSTUHEHUN
B IIpejieax MaJIbIX MEPUOJI0B U TJIABHBIX MOATPYIIIL ¢ YYETOM CTPOCHHS UX aTOMOB;
KJacCU(UIIMPOBATh  XMMUYECKHE DJIEMEHTBl, HEOpPraHMYeCKHUEe  BEIECTBa,
XUMHUYECKUE peaklnu (M0 YKUCIy M COCTaBy YYAaCTBYIOIIMX B PEAKIMH BELIECTB,
10 TEII0BOMY 3 (HEKTy, M0 N3MEHEHHIO CTETICHEH OKUCICHUS XUMUYECKUX DJICMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) 00IIME U crieluUIecKkre XUMUYECKHEe CBOMCTBA
MPOCTHIX U CJIOXKHBIX BEUIECTB, MOJTBEPKIAsd OMHUCAHUE MPUMEPAMU MOJEKYJISIPHBIX U
MOHHBIX YPaBHEHUIN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIU;

COCTaBJIATh YPAaBHEHUS JJICKTPOJUTHUYECKON JUCCOLMAIMU KHUCIOT, IIEJoYel u
COJICH, MOJIHBIE W COKpalIEHHbIE YPAaBHEHUSI PEaKUU HOHHOrO OOMEHa, YpaBHEHUS
peaKkuuii, NOATBEPKIAIOIINX CYIIECTBOBAHUE IEHETUUECKOM CBSI3H MEXK/y BEIIECTBAMMU
Pa3IMYHbBIX KJIACCOB;

pacKpbIBaTh CYIIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEICTBOM
COCTAaBJICHHS DJIEKTPOHHOTO OajiaHCca ITUX PEaKInid;

MIPOTHO3UPOBATh CBOMCTBA BEIIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI, BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILCHUI B Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MaCCOBYIO JIOJI0O XMMUUYECKOTO 3JIEMEHTa Mo (PopMysie COCUHEHHSI, MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUECKON PEaKIInu;

coOJifoaTh TMpaBWIa TMOJIb30BAHUSI XUMHUYECKOM TOCYJIOM U J1abopaTOPHBIM
o0opyIOBaHMEM, a TaKKe TMpaBWiia OOpallleHUs C BEIIeCTBAMH B COOTBETCTBUUC
WHCTPYKIMSMU TIO BBIMOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OIBITOB MO MOJIYYEHUIOU
coOMpaHuIo ra3000pa3HbIX BEUIECTB (AMMHUAKA U YIIEKUCIIOTO Irasa);

OPOBOJNTH PEAKIUU, MOATBEPKIAIOIINE KAUYECTBEHHBIA COCTAB Pa3JIMYHBIX
BEILIECTB: PACMO3HABATh OMNBITHBIM NYTEM XJOpHIA-, OpOMHUI-, HOJAWI-, KapOOHAT-,
docdart-, cunukar-, cyibdar-, THAPOKCHI-UOHBI, KATHOHBI AMMOHUS U HOHBI U3y4YEHHBIX
METaJIJIOB, TPUCYTCTBYIOIINUE B BOJHBIX PACTBOPaX HEOPTraHUYECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIE OTIEPAIIMU MBICIUTEIBHOMN AEATEILHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O0O0OOIICHNE, CUCTEMATU3AIMIO, BBISBICHUE MPUYUHHO-CIICCTBEHHBIX
CBSI3€M — JUISI M3YYEHUsS CBOMCTB BEIIECTB M XHUMHUUYECKUX PEAKLIHUH, €CTECTBEHHO-
Hay4YHbIE METOJIbI TO3HAHUS — HAOMIOICHUE, U3MEPEHUE, MOJICTTMPOBAHNE, SKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN ).
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8 KUIIACC
HaumenoBanue
No KosmmuectBo OcCHOBHBIE BUJIBI IESITEILHOCTH
pasziesioB U TEM Conepxanue o0yyeHus
/o 4acoB 00yJarommxcs
y4eOHOTro npeMeTa
Pasznesn 1. [lepBoHavanbHbIe XMMUYECKHE OHATHUS
1.1 | Xumus — BakHad 3) [Ipenmer xumun. Posib XuMuu B :KU3HH PackppIBaTh cMBICIT N3y4aeMBIX IIOHSITUH.
00J1acTh YyesoBeKa. XUMUS B CUCTEME HAYK. PackpbIBaTh posib XUMHUU B IPUPOJIE U
€CTECTBO3HAHUSA U Tena u BemecTBa. @U3MYECKUE CBOMCTBA | KU3HU YEIIOBEKA, €€ CBA3b C APYTUMU
MPaKTHYECKOMN BEILIECTB. ATPEraTHOE COCTOSIHUE HayKaMH.
NEeATEIIbHOCTU BelecTB. [loHsATHE 0 MeTonax mo3HaHusl | Pa3nuyarh yuCThIe BEIIECTBA U CMECH;
YyesoBeKa B XuMuu. YucTele BelecTBa U CMECH. OJIHOPOAHBIE U HEOJTHOPOIHBIE CMECH.

CnocoObI pa3iesieHus: CMECEei.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAaKOMCTBO C XUMUYECKOUN MOCYI0M,

C MpaBWjiaMu pabOThI B TaOOPATOPUH U
nprueMamMu o0palieHus ¢ 1abopaToOpHbIM
000py1I0BaHUEM.

dusnyeckue cBoicTBa 00pasIoB
HEOPTaHUYECKUX BEIIECTB — METAJIIOB
1 HEMETAJIIOB.

Cnioco0nI pa3aeneHust cMeceit
(punbTpOBaHUE, BEIIAPUBAHUE,
JTUCTUIUIALINSL, XpoMmaTorpadus).

Paznuuate pusnveckne 1 XUMUYECKHE
SIBJICHUS.

CrnenoBaTh anrOpuTMaM HCIIOIb30BAHMS
AKCTICPUMEHTAIBLHBIX METOJIOB —
HAOJIIOICHHS ¥ DKCTICPUMEHTA.
HaOmronaTh 1 onuceIBaTh OOBEKTHI

IIPY MPOBEJICHUH JICMOHCTPAITUN 1
71a00paTOPHBIX OMBITOB IO U3YYSHUIO
(U3UICCKUX CBOMCTB BEIIECTB, CITOCOOOB
pa3JeNICHUs] CMECEU BEIIECTB.
[IpoBOAUTE XUMUYECKUMN IKCTIEPUMEHT
IIpH pa3JeleHUN cMecel (Ha mpumepe
OYMCTKHU IMOBAPEHHOM COJIN) B XOJI€
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Jlabopamophvie onvimol:

N3yuyenue u onrcanue pU3nIecKux
CBOMCTB 00pa3Li0B HEOPIraHUYECKUX
BEIIECTB.

N3yyenue cnocoOoB pa3ieneHus cMecei
(C MOMOIIIbIO MAarHUTA).

Ilpakmuuecxue pabomui:

Ne 1. IIpaBuna paboThl B 1abOpaTOpuu 1
npuEMBbI 00palleHus ¢ J1a00paTOpHbIM
000py/1I0BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpuMepe
OUYHCTKHU MOBAPEHHOU COJIN)

npakTudeckoi padoTsl Ne 2.

CrnenoBaTh MpaBUiIaM MOJIb30BAHMUS
XUMHUYECKOH MOCy10i 1 1a00paTOPHBIM
000pyI0BaHUEM, a TAKKE MPABUIIAM
00pallleHHs] C XUMUYECKUMHU BEIIECTBAMHU
B COOTBETCTBUU C UHCTPYKIIUEH

P BBIMOJHEHUH MPAKTUYECKON

pabotsr Ne 1.

BricTpanBaTh pa3BEPHYTHIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha uHGOPMAIIUIO U3 YUEeOHHUKA U
CIIPABOYHBIX MaTEPHAIOB, TPAMOTHO
VICIIOJIB30BAaTh U3YUYECHHBIN TOHATUMHBIN
amnrmapar Kypca XuMuu

1.2.

BemiectBa n
XUMUYECKUE
peaKuuu

15

ATOMBI U MOJIEKYJIbL. XUMUYECKUE
aneMeHTbl. CUMBOJIbI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClI0KHbIE
BEIlIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYEHHE.

Xumnueckasi popmyiia. BaneHTHOCTD
aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSTHCTBA COCTAaBa BELIECTB.
OTHOCUTENbHAS aTOMHAsl Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs: Macca.
MaccoBas 1075 XUMUYECKOTO dJIEMEHTA
B COCIMHCHUH.

OnpenensTb NPU3HAKU XUMHUECKUX
peakuui, yClIoBUs UX MPOTEKaHMUSL.
OOBACHATDH CYIIHOCTh (PU3UIECKUX U
XUMHUYECKUX SIBJICHUN C TOUKH 3PEHUs
ATOMHO-MOJIEKYJIIPHOTO YYEHHS.
KnaccuduimpoBars xummieckue
peakuu (10 YUCITy U COCTaBy
pearupymromnmx 1 o0pa3yrommxcs
BEIIIECTB).

Cocransath popmysibl OMHAPHBIX
BEIIECTB M0 BAJICHTHOCTH U ONPEIEIATh
BaJICHTHOCTb 110 (JOpMYJIaM BEILIECTB.
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KonuuectBo BemecTBa. Mosib. MonspHas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
W 9UCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuéter mo dhopmynamMm XUMHYECKIX
COCJIMHCHUU.

duznYecKue U XUMHYECKUE SIBJICHHUS.
Xumudeckasi peakius u e€ mpu3HaKH.
3aKOH COXpAHEHHUSI MaCChl BEIIECTB.
XHUMUYECKUE YPAaBHCHHUS.
Knaccudukarys XuMUIECKUX peaKIuit
(coenuHEHUS, Pa3I0KECHUS, 3aMEIIICHMUS,
oOMeHa).

Xumuueckuii yKcnepumenm:
Jlemoncmpayuu:

dusndeckre CBOMCTBa 00pa3IloB
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB U
HEMETAJIJIOB.

OO0pa3ipl BEIIEeCTB KOJTUYECTBOM 1 MOJIb.
dusndeckue spieHUs (TUIaBJICHUE BOCKa,
TastHUE JibJla, paCTUPAHHE caxapa

B CTYyTKE, KUTICHHE U KOHICHCAITHS
BOJIbI).

XHUMUYECKHE SIBJICHUS (TOPSHHUE CBEYH,
MIPOKAJIMBAHUE METHOM IIPOBOJIOKH,
B3aUMOJICHCTBUE COJIbI MU MeJa

C COJISTHOU KUCJIOTOM).

HaOmronenne npu3HakoB MpOTEKaHUs

PaccTaBnath k03¢ HUITMEHTHI

B YPAaBHEHUSX XUMUYECKUX PEAKIIH.
HaGnronaTh u onuchiBaTh 0ObEKTHI

IpU MPOBEJICHUU JIEMOHCTpAIUi U
71a00paTOPHBIX OMBITOB.

[IpoBoaUThH BBIYUCIIEHHS IO (POpMyTIaM
XUMUYECKUX COCIMHEHUIN U YPaBHEHUSIM
XUMHUYECKUX PEaKIUU.

[IprMeHSTh €CTECTBEHHO- HAYYHBIE
METO/IbI TO3HAHUS (B TOM UHUCIIC
HaOJII0ICHUE, MOJICITUPOBAHUE,
SKCIIEPUMEHT U OCHOBHBIE OIEpallin
MBICIUTENBHON AESATEIbHOCTH
(cpaBHEHHME, KiIacCUpUKAIIHS)
BricTpanBaTh pa3BEPHYTHIE TUCHMEHHBIE
Y YCTHBIE€ OTBETHI C OITIOPOM

Ha nH(pOpMAaINIO U3 yueOHHUKA U
CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICII0JI30BAaTh U3YUYECHHBIN OHATUNHBIN
armapar Kypca XuMUu
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XUMHUYECKUX peaklmii (pa3iaoKeHue
caxapa, B3auMOJICHCTBUE CEPHOU
KHCJIOTBI C XJIOPUAOM OapHsl, MOITyYeHUE
U paznoxeHue ruapokcuaa meau (1)
IIPU HArpeBaHWH, B3aUMOJICICTBUE
*ene3a ¢ pacteopom coiu meau (I1).
OnbITHI, WILTIOCTPUPYIOIINE 3aKOH
COXpaHEHUs MacChI.

JlabopamopHvie onvimoi:

Co3nmanne Mozenei MOJIEKyYJ
(ILIapOCTEPKHEBBIX ).

Onucanue (pU3NIECKUX CBOMCTB
00pa310B HEOPTraHUUECKUX BEILIECTB —
METAJIJIOB U HEMETAILJIOB.

Hab6mronenue ¢pusznueckux (miaBieHue
BOCKa, TasHUE JIbJ1a) U XUMUYECKUX
(ropeHue cBeuH, NPOKATMBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

HabGnronenue u onvcaHue Npu3HAKOB
MPOTEKAHUS XUMUYECKUX PEaKIuii
pa3HbIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIBHON MOJIEKYJIIPHOU MacCChl
BEILECTB, MOJISIPHON MacChl, MacChl
BEIECTB, MACChl U KOJIMUECTBA BEILIECTBA;
MacCOBOH 1011 XUMHAYECKOIO AJIEMEHTA
1o popmyJsie COeAMHEHUSI;
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10 YPABHEHUSAM XUMHUYECKUX PEAKIIUM:
KOJINYECTBA, MacChl BELIECTBA

10 U3BECTHOMY KOJINYECTBY, Macce
pEareHTOB WU IPOIYKTOB PEaKIUU

Htoro no pazaeny

20

Pa3ue.11 2. Baxkneiimmue NMpEeaACTABUTE/IN HECOPTAHNYECCKUX BEIIECTB

2.1

Bosnyx. Kucnopon.
Iloustue
00 okcugax

6

Boznyx — cmeck razo. CoctaB Bo3ayxa.
Kucnopon — aneMeHT u npocroe
BelecTBo. Haxoxaenue kuciopoaa

B IIPUPOJIE, PUBUUECKUE U XUMUYECKHE
cBOMCTBa (peakuuu roperust). OKCHUIbl.
[Tpumenenue kucnopoaa. CriocoOsl
MOJIYYeHUS KUCTIOPO/Ia B JIa0OpaTOpPUH U
MPOMBIIIJIEHHOCTH. KpyroBopot
Kucaopoa B mpupojae. O30H —
AJUTOTPOIHASA MOAU(PUKALIMS KACTOPOAA.
TennoBo# 3G HEeKT XUMUYECKON peaKIlni,
TEPMOXUMHUYECKHE YPABHEHHUS, K30~

U DHAOTEPMHUUECKUE peakinu. TOIIuBO:;
yToJb U METaH. 3arps3HeHnue BO3IyXa,
YCWJICHHE MapHUKOBOTO 3P deKTa,
pa3pylieHre 030HOBOTO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauectBeHHOE€ orpeziesieHne coiep KaHus
KHCJIOPOJa B BO3yXe

[Tonyuyenue, cobrpanue, pacro3HaBaHUE

Hcnonb30BaTh XMMHUYECKYHO CUMBOJIUKY
JUTS COCTaBJIeHUs (hOPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHHN XUMHUECKUX
peakuuii ¢ yduacTueM KUCIopoJia.
XapakTepu3oBarh (OMHUCHIBATH) COCTAB
BO3/yXa, pU3NUECKHE U XUMHUECKUE
CBOMCTBA KMCIIOPO/a, CIOCOOBI €ro
NOJTy4eHusl, TPUMEHEHNE U 3HAYCHUE
B IIPUPO/JIE U JKU3HU YEJIOBEKA.
CpaBHUBaTh peakluy TOPEHUS U
MEJIEHHOTO OKUCJICHHS.

OOBACHATH CYITHOCTh SKOJIOTHUYECKHUX
npo6JieM, CBSA3aHHBIX C 3arpsi3HEHUEM
BO3/lyXa.

CrnenoBath npaBuaaM O€30MacHOM
paboThI B 1a0OPATOPUH NPU
UCTIOJIb30BaHUU XUMUYECKON TIOCYIbI U
000pyIOBaHUs, a TAKKe IpaBUiaM
oOpallieHus: C TOPIOYMMH BEILIECTBAMHU.
[TmaarpoBaTh U OCYIIECTBIIATH Ha
MPAKTHKE XUMUIECKUE SKCTIEPUMEHTHI,
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Y U3YYEHHUE CBOMCTB KUCIOPOA.
Hab6nronenue B3anMoieicTBuUS BEIIECTB
C KHUCJIOPOJIOM U YCIIOBHSI
BO3HMKHOBEHUS U MPEKPAIECHUS TOPEHUS
(moxkapa).

JlabopamopHuwiiti onvim:

O3HakomJieHHE ¢ 00pa3aMyi OKCUIOB U
ONMCAHUE UX CBOWCTB.

IIpakmuueckas paboma:.

Ne 3. Tlonyuenue u cobupanue
KHCJIOpOJAa, U3yYEHHUE €TO CBOMCTB.
Buiuucnenus:

MOJIEKYJIIPHOM MacChl KUCJIOPOJia U
030HAa HA OCHOBAaHUHU aTOMHOM MacChl
XUMHUYECKOTO DJIEMEHTA;

KOJIMYECTBA, MACChI BEIIECTBA

10 YPABHEHUSIM XUMHUYECKHUX PEAKITUI

IPOBOJUTH HAOJIOIEHNS, 1E€JIaTh BBIBOJIbI
IO pe3yJIbTaTaM IKCIEPUMEHTA

IpU IPOBEACHUM JTAOOPATOPHBIX OMBITOB
U IPAKTUYECKOMN pabOTBHI.

BpIunciiaTh KOJIMUECTBO BEILIECTBA,
00BEM raza mo popmymam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpynIe.

BricTpanBath pa3BEpHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha uHGOPMAIIUIO U3 YUEeOHHUKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN NOHATUNHBIN
amnrnapar Kypca XuMHUH

2.2

Bonopoa. [lonstue
0 KHUCJIOTaxX U COJISIX

Bonpopoxn — anemMeHT u nmpocToe
BeniecTBo. Haxoxaenue Bogopoa

B IIpupojie, pusznueckue u XuMUYECKHE
CBOMCTBA, IPUMEHEHHE, CTIOCOOBI
nonyuyeHus. Kucmorel u comnm.
Mounsipabrit 006EM ra3oB. Pacu&Tsl

M0 XUMUYECKUM yPaBHEHUSIM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

[lonyuyenue, cobupanue u

PackppiBaTh cMBICIT N3y4aeMbIX MTOHATHM
Y IPUMEHSTh 3TH MOHATUS NPU ONMCAHUU
CBOKCTB BEILIECTB U MX ITPEBPALLCHUN.
XapaxkTepu3oBaTh (OMKUCHIBATH)
(du3nUecKue 1 XUMUYECKHUE CBOMCTBA
BOJIOPO/a, CIIOCOOBI €ro MOTyUYEeHHUS,
IpUMEHEHUE.

Cobupatb npudop 715 MOTyYEHUS
BOZOPOJA.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIMKY
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pacrno3HaBaHUE BOAOPO/IA.
B3aumoeiicTBrE BOJOPOa C OKCUAOM
meau (I1).

JlabopamopHhuwiii onvim:
BzaumojeiicTBre KMCIIOT ¢ METaJJIAMHU.
Ilpakmuueckas paboma.

No 4, [Tonydenue u coOupaHue BOJ0po/a,
M3y4YE€HUE €r0 CBOWCTB.

Buviuucnenus:

00BEMa, KOJIMYECTBA BEIICCTBA T'a3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA UJIN 00BEMY;

00BEMOB T'a30B 0 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUHN
ra3oB

IUTSL COCTaBJICHUS (DOPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMHUECKUX
peaxiuii ¢ yaactiueM BOJ0poa.
Brraucists MOJIIpHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM rasa,
MaccCy BEIeCTBa;

[TpoBOAUTH pacdETHI IO YPaBHEHUSAM
XUMHUYECKUX PEaKIINil: KOJIMYeCTBa,
00BEMa, MacChl BEIIECTBA TI0 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
VI MIPOAYKTOB PEAKITUH.

CrnenoBarth npaBuaaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
WCITOJIb30BAHUN XUMHUECKOU TTOCY/IBI U
000pyI0BaHUs, a TaKKe MpaBUiaM
oOpareHus: ¢ rOprOYUMH BEIECTBAMHU

B OBITY.

[TnanupoBaTh U OCYIIECTBIIATH HA
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
IIPOBOIUTH HAOJIOICHNS, I€JIaTh BHIBOIBI
0 pe3yJIbTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TPYIIIIE

2.3

Bopa. PactBopsl.
Ilougarue
00 OCHOBaHUIX

duznueckue cBoiicTBa Boabl. Bomaa kak
PacCTBOPUTEIb. XHUMUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackppiBaTh CMBICIT H3y4aeMbIX TTIOHATHN
Y IPUMEHSTH 3TH MMOHSATHS IPU ONTUCAHUU
CBOWCTB BEILECTB U UX IIPEBPALLECHUN.
XapakTepu3oBaTh GU3UICCKHUE U
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PactBopsl. Ponb pacTBOpOB B ipupoae u
B JKU3HHU 4YesioBeka. KpyroBopoTt BoAbI
B MIPUPOJIE. 3arpsi3HEHUE MPUPOTHBIX
BOJI. OXpaHa ¥ OYMCTKA MIPUPOHBIX BOJ.
HacslileHHbie 1 HEHACHIIIICHHBIE
pacTBOpbl. PacTBOPUMOCTH BEIIECTB

B BOJie. MaccoBast 10Jisl BEIIECTBA

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTtBOopeHmE BENIECTB ¢ pa3auyHON
PacTBOPUMOCTHIO.

B3anmoaeiicTBie BOAEI ¢ METAILJIaMA
(HaTpUEM U KaJIbLIUEM).
HccnenoBanre pacTBOPOB KUCIIOT U
HIEJ0YEH C TOMOIIBIO UHIUKATOPOB.
JlabopamopHvie onvimoi
UccnenoBanne ocobeHHOCTEN
PacTBOPEHUSI BEIIECTB C PA3IMUHON
PacTBOPUMOCTHIO.

[TIpurorosiieHuEe pacTBOPOB

C ONPENECIEHHON MaCCOBOM JOJIEH
PAacCTBOPEHHOTO BENIECTBA.
Ilpakmuueckas paboma

No 5. IIpurotoBieHue pacTBOpOB

C ONPEICIEHHON MaCCOBOM JOJIEH
PacTBOPEHHOTO BENIECTBA.

XUMHUYECKHUE CBOMCTBA BOABI, €€ POJIb KaK
PAcTBOPUTEIIS B MPUPOIHBIX MTPOLIECCAX.
CocCTaBsATh ypaBHEHUSI XUMUYECKUX
peakuuii ¢ y4acTUueM BOJBI.

OOBACHATH CYIIHOCTh SKOJIOTMUECKHUX
npo0JIeM, CBA3AHHBIX C 3arPA3HEHUEM
IPUPOJIHBIX BOJI, CIIOCOOBI OUUCTKH BOJBI
OT MpUMECEN, MEPHI IO OXPAHE BOJ

OT 3arpsi3HEHHUS.

[1nannpoBaTh U OCYIIECTBIATD

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JIeaTh BBIBOJIBI 110 pe3yJIbTaTaM
SKCIIEPUMEHTA ITPU POBEACHUHN
71a00paTOPHBIX OMBITOB M MPAKTUYECKOU
padoTHI.

CrnenoBaTh mpaBuiiaM 0€301acHOM
paboThI B 1a0OPATOPUH MPU
UCITI0JIb30BAaHUU XUMHYECKOU MTOCYIbI U
000pyIOBaHUSI.

[IpoBOANTH BBIYKCIICHUS C IPUMEHEHUEM
MOHSTHUS «MaccoBasi 10J1s1 BEIIECTBA

B PacTBOPE.

BricTpanBaTh pa3BEpHyThIE IUCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHGOPMAIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MaTE€PUAIIOB, TPAMOTHO
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Buviuucnenusa:
C UCIOJIb30BAHUEM MMOHATUS «MacCOBas
JIOJIs1 BEIIECTBA B PACTBOPE»

VCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmapar Kypca XuMUu

2.4

OCHOBHBIE KJIACCHI
HEOPTaHUICCKUX
COEIMHEHUN

11

Krnaccudukanus HeopraHuyeckux
coenunenuid. Oxcunbl. Knaccudukarms
OKCHUJIOB: cojieo0pa3yronire (OCHOBHbIE,
KHUCJIOTHBIC, aM(pOTEPHBIC) U
HecosieoOpasyromue. Homenknarypa
OKCUJI0B. PDU3NYECKHE U XUMUYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukaiiust oOCHOBaHUM:

IEJIOYHA U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. uznueckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHM.
[TosryuyeHue OCHOBaHUU.

Kucnotsl. Knaccudukaius Kucior.
Homenknatypa kuciot. @usndeckue
U XUMHYECKHE CBOMCTBA KUCIIOT. Psax
aktuBHOCTH MeTauioB H.H. bekeroa.
[lony4yeHne KHUCIIOT.

Conu. HomeHknaTypa conei.
DOU3NYECKUE U XUMUYECKHE CBOMCTBA
conent. [lomyuenue conen.
['eneTnyeckas CBSI3b MEXKY KilacCaMU
HEOPTaHUYECKUX COCTMHECHUM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Knaccugunupoats nzydyaeMble
BEILECTBA 110 COCTaBY U CBOMCTBAM.
CocTaBnsath (HhOpMyIIbl OKCUIOB, KMCIIOT,
OCHOBaHMH, COJICH M Ha3bIBaTh UX

10 MEXTYHAapPOIHON HOMEHKIIATYpE.
[Iporno3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIUX XMMUUYECKUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYII BEUIECTB,

K KOTOPBIM OHHM OTHOCSITCSI.

CocTaBisATh MOJIEKYJISIPHBIE YPABHEHHSI
peaKuui, HIUTFOCTPUPYIOLIUX
XUMHUYECKHE CBOICTBA U CITOCOOBI
MOJIYYEHUS BEIIECTB U3YUEHHBIX
KJIACCOB/TPYIIII, a TAKkKe
NOJITBEPKAAOIINX T€HETHYECKYIO
B3aMMOCBSI3b MEXy HUMH.
[Tpon3BOANTE BEIYUCIICHHUS

110 YPABHEHUSIM XUMUYECKUX PEAKIUH.
[InanupoBaTh U OCYIIECTBIAThH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JIeNaTh BBIBOJBI I10 pE3yJIbTaTaM
AKCIIEPUMEHTA IPU MTPOBEACHHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
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OO6pa31bl HEOPraHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OnebITHI, WILTIOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILECTB.

JlabopamopHvie onvimoi

OmnpeneneHue pacTBOPOB KUCIIOT U
LIEJI0YEN ¢ TOMOIIBIO HHIUKATOPOB.
N3ydeHne B3auMOAEHCTBUS KACIIOT

C METAJUIAMH, PEAKLINNA HEUTPAIIN3ALUN.
B3anmonenicTBue pactBopa CEpHON
KUCIOTHI ¢ okcuaoM Menu (II).
[TosryueHne HepacCTBOPUMBIX OCHOBAaHUM.
BrITecHEeHrEe OJTHOTO MeTallIa IPYyTruM
U3 PacTBOPA COJIH.

IIpakmuueckas paboma

Ne 6. Pemienune skcriepuMeHTAIBHBIX
3a7a4 1o teMe «BaxxHenmme knaccol
HEOPTaHUYECKUX COCTUHEHUI.
Buviuucnenus:

10 YPaBHEHUSIM XUMUYECKON PEaKLuu:
KOJIMYECTBA BEILECTBA, 00bEMA, MACCHI
10 U3BECTHOMY KOJIMUECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WU
MPOJYKTOB PEAKIIUU

pabor.

Crnenosars npaBuiiam 0e30macHoOM
paboThI B TabopaTopuu

IIPU UCIIOJIb30BAHUH XUMHYECKON
MOCYJIbI U 000PYI0BAHMUS.
BricTpanBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(pOpMAINIO U3 yUeOHUKA U
CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICIIOJIb30BAaTh U3YUYECHHBIN TOHATUNHBIN
arnrmapar Kypca XuMUu

Hroro no pazgeny:
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Pasznen 3. Ilepuoanueckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 3jeMmeHToB [I. . MenneneeBa. CTpoeHue
aToMOB. XMMHUYECKasl CBA3b. OKHUCJIUTEIbHO-BOCCTAHOBHUTEIbHbIEC PeaKIMU

3.1 | [lepuoanueckuit
3aKOH U
[lepnomnyeckas
cucremMa
XUMHUYECKUX
AJIEMEHTOB

Ctpoenue atoma

J1. 1. Menpaeneena.

7

[lepBbie MONBITKU KJIaCcCU(DUKALIAN
XUMHYECKUX JIEMEHTOB. [ToHATHE

O rpynmnax CXOJHBIX JIEMEHTOB
(11eJI0YHBIC U IIEI0YHO3EMETbHBIE
METaJIJIbl, TaJIOT€Hbl, UTHEPTHHIC Ta3bl).
DneMeHThI, KOTOpbIe 00pa3yIoT
aMmdoTepHbIe OKCUJIBI U TUAPOKCHUJIBI.
ITepuonnueckuii 3akoH. [lepuoanueckas
CUCTEMA XUMHUYECKUX IJIIEMEHTOB

J.N. Menneneesa. Koporkoneprnoanas n
JUTMHHOTIEpUOIHAST (hOPMBI
[leproauyeckoil CUCTEMbI XUMHUYECKUX
aneMmeHToB [[.11. Menneneesa. [lepronasl
Y rpynnbl. PU3HYECKHUIN CMBICI
MOPSIAKOBOIO HOMEpa, HOMEPOB MEPHO/Ia
Y TPYIIIbI 3JIEMEHTA.

Ctpoenue aroMoB. CocTaB aTOMHBIX
snaep. M3oromnbl. DnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX
20 XUMHYECKHX DJICMCHTOB
ITeproanuuecko CUCTEMBI

J.N. MenaeneeBa. XapakTepucTuka
XUMHYECKOT0 3JIEMEHTA

IO €rO0 MoJ0XKeHUIo B [leproanueckoit
cucteme /.M. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUSI pajuyca

PackppiBaTh CMBICT IEPUOANIECKOTO
3aKOHa.

OnuckIBaTh CTpOEHUE TAOTUIIBI
«llepnonnueckas cucreMa XUMHYECKUX
anemenToB /.M. MeHnaeneeBay.
MopenupoBaTh CTPOCHUE aTOMA,
SHEPreTUYECKUX YPOBHEN U MOLYPOBHEN
IIPU IOMOIIH PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypaluii U 3JEKTPOHHO-
rpaguieckux GopMyi.

[TosicHATh pU3MYECKU CMBICIT
IOPSIAKOBOIO HOMEPA, HOMEPOB IEPUOA
Y TPYIIIBI AJIEMEHTA.

XapakTepu30BaTh XUMUYECKHUE FIIEMEHTHI
IIEPBBIX TPEX MEPUOJIOB, KAJIUM, KAJIbIIUN
Y UX COEITMHEHUS T10 TTOJI0KEHHIO

B llepnonnueckont cucreme

J1.1. Menpeneena.

OOBICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHYECKUX
3JIEMEHTOB (M3MEHEHUE PaINyCOB
aTOMOB, DJIEKTPOOTPULIATEIIBHOCTH,
BaJICHTHOCTH) U UX COEAMHEHUIN

B IIPEENaX MaJIbIX IEPUOJOB U TJIABHBIX
HNOATPYII C YYETOM CTPOCHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHUX JIEMEHTOB,
METAJTUYECKUX U HEMETAJUTMYECKUX
CBOMCTB I10 TPYIIIIaM U MEPHUOJIaM.
3nauenue [lepuoauueckoro 3akoHa u
[leproauyeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB ISl PA3BUTHUS HAYKH U
npaktuky. /.M. MenneneeB — yu€Hblil U
IpaKIaHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3anmoeiicTBue THAPOKCHIA IMHKA

C paCTBOpAaMH KHUCJIOT U IIET0YECH.
MopenupoBaHue CTpOCHUSI MOJIEKYJT
IIPY ITIOMOIIM PUCYHKOB, MOJENEN,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
Tabnuna «llepuonnueckas cucrema
XUMHUUYECKUX DJIEMEHTOB

J.1. MenneneeBay.

JlabopamopHwie onvimol

O3HakoMJIeHHE ¢ 00pa3laMi METAJJIOB U
HEMETAIIJIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B I1ape WJIU TPYIIIIE.

BricTpanBaTh pa3BEpPHYTHIE TUCHEMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha UH(POPMALIMIO U3 YYEOHUKA U APYTHX
VMCTOYHUKOB, B TOM unciie UHTepHeTa

3.2

XHUMHUYECKast CBA3b.
OKHCIINTEIILHO-
BOCCTAaHOBHUTECIILHBIC
peaKuuu

XumMmudeckast cBs13b. KoBajentHas
(ToJIsipHAst ¥ HETIOJISIPHAS) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX
anieMeHTOB. MoHHas cBs13b. CTEICHD
okuciieHus1. OKUCIUTEIBHO-
BOCCTaHOBUTEbHBIC peakiuu. [Iporeccsl

PackpbIBaTh CMBICT H3y4aE€MbIX MTOHSITHH.
OnpenensaTe BUJ XUMUUYECKON CBSI3U

B COCIUHCHUMU.

MoaennpoBaTh CTPOCHUE MOJIEKYJI

IIpY IIOMOILY PUCYHKOB, MOJEJIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
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OKHCJICHUS U1 BOCCTAaHOBJICHHUS.
OKuCAUTENN U BOCCTAHOBUTEH.
XUMHUUYECKHUI SKCTIEPUMEHT: U3YUCHUE
00pa3IoB BEIIECTB METAJIOB U
HEMETaJIJIOB, B3aUMO/ICHCTBHE
TUAPOKCHUA [IUHKA C PACTBOPaMU KUCJIOT
1 1IEJI0YEN, TIPOBEICHUE OIBITOB,
WUTIOCTPUPYIOUIUX TPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTUHECHUS ).
Xumuueckuii yKcnepumenm:
Jlemoncmpayuu:

OMNBITHI, WIUTIOCTPUPYIOLINE TPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUsI, COSTUHECHMUS)

Hcnonp30BaTh XUMAYECKYHO CUMBOJIUKY
JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
AIIEKTPOHHOTO OaslaHca peaKIni.
Onpenensite CTENEHb OKUCIEHUS aTOMOB
XUMUYECKUX DJIEMEHTOB 110 OpMyiaMm |
COCTaBJIATH (POPMYJIbI OMHAPHBIX
COEJIMHEHUH 10 CTENEHHU OKUCIICHUS
aTOMOB XMMUYECKHUX JIEMEHTOB.
OnpenensiTe OKUCIUTEIb U
BOCCTAHOBUTENb. PaccTaBisiTh
KOA(PPULIMEHTHI B CXeMaX MPOCThIX
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii METOJIOM 3JIEKTPOHHOTO
Oananca.

HaGnronaTe XuMHUYECKHE OTBITHI

10 IJIaHy, aHATU3UPOBATH U JIETaTh
BBIBO/IbI.

Ucnons3zoBate UKT niag co3panus
MOJIEJIEN, TIOATOTOBKH MPE3EHTALINM,
JIOKJIAJIOB TIO TEME.

BricTpanBaTh pa3BEpPHYTHIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM Ha
uH(pOpMaIUIO U3 yueOHHUKA U IPYTUX
VMCTOYHUKOB, B TOM uucie MHTepHera

Wroro o pazgeny 15
PesepBHOE Bpems 3
OBIIEE UHNCJIO YACOB 68
ITO I[TPOT'PAMME
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9 KJIACC
HaumenoBaunue
No KommuectBo OCHOBHEIE BUBI JIEITEIILHOCTH
pa3zeiioB U TEM Conepxanue 00ydeHus
n/m 4acoB oOy4Jaronmxcs

y4eOHOTro IpeaMeTa

Pa3jnen 1. BemnecTBO M XMMHUYeCKHE PeaKIUH

1.1

[loBTOpEHUE N
yrayOneHne 3HaHUM
OCHOBHBIX Pa3/IeNIOB
Kypca 8 kimacca

5

[lepnoanueckuii 3akoH. [lepuoanueckas
CHCTEMa XMMHUYECKHUX SJICMCHTOB

JI.1. Menpaeneea. CTpoeHuE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB
XAMHUYECKHUX DJIEMEHTOB IIEPBBIX TPEX
MIEPHUOJIOB, KAJIHS, KATbIUS U UX
COCJIMHCHUN B COOTBETCTBUU

C TIOJIOKEHUEM DJIEMEHTOB

B [lepnoanyeckon cucreMe U CTpOEHUEM
MX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMHUUECKOU
CBsI3U. THITBI KPUCTATUTMYECKHUX
PEMETOK, 3aBUCUMOCTb CBOWCTB
BEIIIECTBA OT TUIA KPUCTAIIINYECKON
PEIIETKY U BUIA XUMHUYECKON CBA3U.
Knaccuduxanust 1 HOMEHKIIaTypa
HEOPraHUYECKHUX BEUIECTB. XMUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIAXCS

K Pa3JIMYHbBIM KJIaCCaM HEOPTaHUYECKUX
COCJIMHCHUI, TeHETUYECKas CBSI3b
HEOPraHUYECKUX BEUIECTB.

XapakTepu30BaTh XUMHUYECKHUE JIEMEHTBI
MIEPBBIX TPEX NEPUOJOB, KA U KaJIbLIUs
I10 UX I0J0XKeHUI0 B [lepuoanueckon
cucteme /1. 1. Mennaeneena.
KnaccudummpoBats 1 Ha3bIBaThH
HEOPraHUYECKHUE BEIIECTBA U3YYECHHBIX
KJIACCOB.

OnuceiBaTh 00IIME XUMHUECKUE
CBOWCTBA BELIECTB PA3JIMYHBIX KIACCOB,
MOJATBEPKAATh CBOMCTBA MPUMEpPAMU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
peaKuuil.

Onpenensate BUJ XUMUYECKON CBSI3U U
THUI KPUCTAJUIMYECKOU PEIIETKH
BEIIECTBA.

IIporao3upoBaTh CBOMCTBA BEIIECTB

B 3aBUCHMOCTH OT UX CTPOCHUS.
BricTtpauBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nHpopMaIuio U3 yueOHUKa U
CIIPABOYHBIX MATEPHUATIOB, TPAMOTHO
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

03HAaKOMJIEHUE C MOJEIISIMU
KPUCTAJUIMYECKHUX PEIIETOK
HEOPraHWYECKUX BEIIECTB — METAJIOB
U HeMeTaJlJIoB (TpaduTa u aiMasa),
CJIOKHBIX BELIECTB (XJIOpUIa HATPUSA)

WCIIOJIb30BaTh U3YYEHHBIN OHATUWHBIN
anmnapar Kypca XUMHUH

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XUMHAYECKUX
peaKunit

Knaccudukanus XuMu4eckux peaxiun
0 Pa3IMYHBIM MTPU3HAKAM (TI0 YHCITY U
COCTaBYy YYaCTBYIOIINX B PEAKIINH
BEIIECTB, M0 TEIJIOBOMY 3P deKTy,

10 U3BMEHEHUIO CTENIEHEN OKUCIICHHUS
XUMHUYECKUX JIEMCHTOB,

110 0OPaTUMOCTH, IO YYaCTHIO
KaTajau3aropa). JK30- U
AHAOTEPMUYECKUE PEAKIINH,
TEPMOXUMUYECKHUE YPAaBHCHHUS.
[ToHATHE O CKOPOCTH XUMUYECKON
peakiuu. [Tonsitue 06 oOpaTUMbIX

U HEOOPATUMBIX XUMHUYECKUX PEAKITUSX.
[ToHsAITHE O TOMOTEHHBIX U TE€TEPOTCHHBIX
peakuusx. [lonsTue o karanuse.
[ToHsITHE O XMMUYECKOM PABHOBECHH.
dakTophl, BIAUSIIONNE HA CKOPOCTh
XUMHUYECKOM peaKIy U MOJ0KEHNE
XUMUYECKOTO PABHOBECHSI.
OKHCIIUTENHbHO-BOCCTAHOBUTEIILHbBIE

PackpbIBaTh CMBICIT U3y4aE€MbIX MTOHSATHIA
Y IPUMEHSITh T MOHSTHUS MIPU OMTUCAHUU
CBOMCTB BEILIECTB U UX IIPEBPALLCHU.
KnaccuduimpoBats XuMuyeckue
PEAKILMH 10 PA3TMYHBIM IPU3HAKAM.

VY craHaBiIMBaTh 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOUN pEeaKIMH OT Pa3IN4HbIX
(bakTopoB.

ITIporHo3upoBath BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX IIPEBPALICHUI
B Pa3IUYHbBIX YCIOBUSX.

OnpenensiT OKUCIUTEIb U
BoccTtaHoBuTens B OBP.

CocTaBnaTh 3JIEKTPOHHBIN OasiaHc
pEeaKInH.

[Ipou3BOAUTH BBIYUCICHUS

0 XUMUYECKUM yPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM padboTe

B [Iape WX IpyIIe.

BricTtpauBaTh pa3BEpHYTHIE IMCHMEHHBIE
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peaKIMu, FIEKTPOHHBIN OanaHC
OKHCJIUTEIbHO-BOCCTAHOBUTEIHHOM
peakuuu. CocTaBieHUE ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKLMii ¢ UCTIOIb30BaHUEM METO/A
AIIEKTPOHHOTO OaiaHca.

Xumuueckuii IKCnepumenm:
Jlemonucmpayuu.

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakuuu OT BO3AECHCTBUS
pa3IMYHbIX (PaKTOPOB.

OnbIThI, WITIOCTPUPYIOLIHE TPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3NIOXKEHHUS], COSTUHEHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIEeCTBA, 00bEMA U MACCHI
pEareHTOB WM IPOIYKTOB MO
YpaBHEHUSIM XUMHUUYECKUX PeaKIuii

1 YCTHBIE€ OTBETHI C OMIOPO

Ha HHQpOpMAITUIO U3 yUeOHHMKA U
CIIPaBOYHBIX MaTEPUAIIOB, TPAMOTHO
HCIIOJIb30BaTh N3YUYECHHbBIA MOHATUWHBIN
arnmapar Kypca XUuMuu

1.3

DNEKTPOIUTHYECKAS
JTUCCOTTHATTHS.
XUMHUUYECKHE
peakuuu

B pacTBOpax

Teopus 3JIEKTPONTUTUYECKON
JTACCOLIMALINU. DIICKTPOJIUTHI U
HERJIEKTPOIUThL. KaTHOHBI, aHUOHBI.
MexaHu3M AuCCOIUAalK BEIIECTB

C pa3IMYHBIMU BUJAMHU XUMHUUYECKOMN
cBsi3u. Ctenenpb aucconuanu. CUiibHbIC
U CJ1a0bIe DJIEKTPOJIUTHI.

Peakninu nonnoro oomMeHa. YciaoBus

PackpbIBaTh CMBICI U3y4aEMBbIX TOHATHH,
a TaK¥K€ CMBICII TEOPUH
AIEKTPOIIMTUYECKON AUCCOLUALIH.
OOBSICHATH IPUYMHBI
AIEKTPONPOBOIHOCTH BOJHBIX PACTBOPOB
BELIECTB, pa3INyaTh cJiadble U CHIIbHbIE
DIEKTPOJIUTHI.

CocTaBisATh ypaBHEHUS TUCCOLMALNN
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POTEKaHUS peaKuii HOHHOTO OOMEHa,
TIOJIHBIE Y COKPAIIEHHBIE HOHHBIC
ypaBHeHUs peakiuid. CBOMCTBa KUCIIOT,
OCHOBaHHWH U COJIEM B CBETE
MPEJCTABICHUI 00 AJIEKTPOTUTUYECKOU
nucconuanuu. KauecTBeHHbIE peakinu
Ha WoHbl. [loHsTHE O THAPONIU3E CONEH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31€KTpOIPOBOAHOCTH
pPacTBOPOB BEIIECTB, IIpoliecca
JTUCCOLMALINY KUCIIOT, IIEJI0Yei

U coJieil (BO3MOKHO MCTIOJb30BAHKE
BUJICOMATEPHUAIIOB).

OnbIThI, WUTIOCTPUPYIOLINE MPU3HAKU
IPOTEKaHUs peakIuil HOHHOTO OOMEeHa
(oOpa3oBaHue ocajika, BbIJEICHUE Ta3a,
00pa3oBaHUE BOJIbI).

Pacno3HaBaHue HEOPraHMYECKUX
BEILIECTB C MOMOUIbIO KAYECTBEHHBIX
peakiuii Ha HOHBI.

JlabopamopHhwiii onvim:

N3yuenune npu3HaKoB MPOTEKAHUS
peakIuyu HOHHOTO 0OMeHa B pacTBOpax
AJICKTPOJIUTOR (C 0Opa3oBaHUEM OCajKa,
BBIJIEJIEHUEM Ta3a, 00pa30BaHUEM BO/IbI).
lIpaxmuueckas paboma.:

KHUCJIOT, IIEJI0YEH U COJICH, MOJIHBIC U
COKpALIEHHBIE HOHHBIE YPAaBHEHUS
XUMHUYECKUX PEAKIM HOHHOTO OOMEHa,
KpaTKHE NOHHBIC YPABHEHHUS MPOCTHIX
pEaAKIN TUAPOIIN3A COJIEH.
XapaxkTepu3oBaTh 00IINE XUMHUECKHE
CBONCTBA BEIIECTB PAa3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH DIEKTPOIUTHIECKON
JIMCCOLMALINY; TIOATBEPKIATH CBOMCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIIHM.
Pemiats sSKCriepuMeHTAIbHBIC 3a1a4H

10 TEME.

[InaHupoOBaTH U OCYIIECTBIISTH

Ha MPAKTUKE XUMHUECKHUE
HKCIIEPUMEHTHI, TPOBOJIUTH HAOIIIOICHHSI,
JIeTIaTh BBIBOJIBI IO PE3YyJIbTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUU
71a00pPATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B JIaOOpATOPHUH TTPU
HCIIOJIb30BaHUN XUMUYECKOU MOCYAbI U
o0opyI0oBaHUSI.

[IpoBOANTE BHIYUCIICHUS 10 XUMUYECKUM
YPaBHEHHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemenune akcnepruMeHTaIbHBIX
3a/1a4 110 TEME.

Buviuucnenua:
10 YPABHEHUSAM XUMHUYECKUX PEAKIIHI

B [Iape WM TpyIIIE.
BricTpauBaTh pa3BEpHYTHIEC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OMIOPOM

Ha MHGOPMAIIHIO U3 yUeOHUKA U JPYTHX
HMCTOYHUKOB MH(GOPMAIINH, B TOM YHCIIC
Nutepuera

Wroro no pazaeny

17

Paznen 2. HemeTa/JIbI M X COCIMHEHUSHA

2.1 | OOmasn 4
XapaKTEPUCTHKA
XUMHUYCCKHX
3JIEMEHTOB
VIIA-rpynmnsi.
["anorensl

OO6m1ast xapaKTEepUCTUKA TaJIOTEHOB.
Oco0EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEePHbIC CTEIICHU OKUCIICHUS.
Ctpoenue u pu3nyecKre CBOMCTBA
MPOCTHIX BEIIECTB — raJOT€HOB.
XUMHUYECKHUE CBOMCTBA HA IIPUMEPE
xJiopa (B3auMOJICUCTBHE C METAJNIAMU,
HEMETaJJIaMH, 11eJI0YaMu).
XinopoBogopoa. ComnsiHast KUCIOTA,
XUMUYECKUE CBOMCTBA, MOJIyYEHHUE,
npuMeHeHue. JlelicTBue xuopa u
XJIOPOBOAOPOJA HA OPTaHU3M YEJIOBEKA.
Baxxueimme XJ0puIbl ¥ UX HAXO0XKICHUE
B IIPUPOJIE.

Xumuueckuii IKCnepumenn:
Jlemoncmpayuu:

OnbIT, OTpaxkaromue Gu3nIecKue u
XUMHUYECKUE CBOMCTBA TAJIOTEHOB U UX
coeAMHEHU (BO3MOKHO UCITOIb30BaHUE

OOBSACHATH O0LIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB HEMETAJUIOB U UX
COEIMHEHNH B MPEIENIax MaJIbIX
NEPUOOB U TJIABHBIX NOJArPYHI
[leprnonyeckoi CUCTEMbBI XUMUYECKHUX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepusoBaTh (pU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB
raJIOreHoOB (Ha MpUMEpE XJI0pa) U
CJIOXHBIX BEILECTB (XJIOPOBOJAOPOAA,
XJIOpHIa HATPHs), CIIOCOOBI UX
MOJIy4eHUs], IPUMEHEHHE U 3HAUCHHE

B IIPUPOJIE U KU3HU YETIOBEKA.
Onpenensatb XJIOPUA-UOHBI B PACTBOPE.
[1nanupoBaTh U OCYIIECTBIISTh

Ha PAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, IPOBOJIUTH HAOIIOACHMS,
JienaTh BBIBOJIBI 10 pe3yjbTaTam
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BUJIEOMATEPHUAIIOB).

O3HakomIieHHe ¢ 00pa3uaMy XJIOPHUIOB
(raJIoreHuI0B).

JlabopamopHhwiii onvim:

N3ydenue CBOMCTB CONSTHON KUCIIOTHI.
[IpoBeneHME KaYECTBEHHBIX PEAKITHA
Ha XJIOPUJI-UOHBI.

lIpakmuueckas paboma

Ne 2: Tlosrydenue CONSTHOU KUCIIOTHI,
VU3y4YEHHE €€ CBOUCTB.

Buviuucnenua:

10 YPaBHEHUSM XUMUYECKUX PEAKIUH,
€CJIM OJIMH U3 PEareHTOB JIaH B N30bITKE

HKCIIEPUMEHTA MTPU MPOBEJCHUU
71a00pATOPHBIX OMBITOB M MPAKTUYECKUX
paborT.

CrnenoBathb npaBuiiaM 0e30MmacHON
paboTHI B Tab0OpaTopuu

MIPU UCTIOIB30BAHUN XUMUYECKOM
MOCY/Ibl U 000PYAOBaHUS.

BeicTpauBaTh pa3BEpHYTHIE MUCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOM

Ha UHPOpMAIIUIO U3 yueOHUKA U
CIIPABOYHBIX MAaTEPUAJIOB, FPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN TOHATHHBIN
anmapar Kypca XUMHUH

2.2

OOmas
XapaKTEPUCTHKA
XAMHUYECCKUX
3JIEMCHTOB
VIA-rpynnsi. Cepa
1 €€ COCIUHCHUS

OO6m1ast xapaKTepUCTHKA IJIEMEHTOB
VIA-rpynmnel. OcoO€HHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

Crpoenue u pu3nIecKrue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIIOPOJIa U CEPHI.
AmnoTporHbie MOIU(GUKAIIUN KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBo10po/I, CTPOCHHE, PU3HIESCKHEC U
XMMHUYECKUE CBOMCTBA.

OKcubl cephl Kak MpeICTaBUTE TN
KHCJIOTHBIX OKCHJIOB.

Cepnas kuciota, puzndyeckue u
XUMUYECKHE CBOMCTBA (00IIHMe KakK

OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHHH CBOMCTB 3JIEMEHTOB
VIA-Tpynnsl 1 UX COETUHEHUN C YIETOM
CTPOCHHS UX aTOMOB.
XapakTepusoBaTh (pU3NYECKUE U
XAMHUYECKHE CBOMCTBA IMPOCTOTO
BEIIECTBA CEPhI U €€ COCTMHEHUI
(cepoBOAOPO/Ia, OKCHIOB CEPHI, CEPHOM
KHUCJIOTHI, CyJIb(aTOB), CIOCOOBI UX
MOJTyYeHHUsI, IPUMEHEHUE U 3HAYCHHUE

B MIPUPOJE U )KU3HU YETIOBEKa.
Onpenenars HaTUYUE CyTb(aT-nHOHOB
B pPacTBODE.

OOBSACHSTH CYIIIHOCTb SKOJIOTMYECKUX
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IIPEACTABUTEIIS KJIAacca KUCIOT U
cnerupuueckre). XuMUYIECKHUE PEaAKITUH,
JeKanue B OCHOBE MPOMBIIIICHHOTO
croco0a MoJy4YeHUs CEpHOM KUCIIOTHI.
[Tpumenenue. Conu cepHOU KUCIOTHI,
KaueCTBEHHAsI peaKkiMsl Ha CyJb(aT-HOH.
Haxoxaenue cepbl U €€ coeJuHEHU

B IPUPOJIe. XUMHYECKOE 3arpsi3HEHUE
OKPYXaroUIEH Cpeibl COCTUHEHUAMU
cepbl (KUCIOTHBIE TOXK]IU, 3arpsiI3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0
MpeOoTBPAICHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

O3zHakomIieHHE ¢ 00pa3liaMH Cephl U e€
COCIMHEHUSIMU (BO3MOYKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmronenue npornecca 00yriuBaHus
caxapa 1o JeMCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.
JlabopamopHvie onvimei:

N3ydyeHne XuMUYECKUX CBOMCTB
pa30aBIEHHON CEPHOU KUCIIOTHI.
[IpoBeneHre Ka4eCTBEHHOM peaKluK Ha
cynb(dar-uoH u HabIIOICHUE TPU3HAKA
€€ NpOTEKaHUs

npo0JieM, CBSI3aHHBIX € TIepepaboTKOM
COEIMHEHUI CEpBHl.

[TnanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOAUTH HAOIIOCHMS,
JIeNaTh BBIBOJIBI 110 pe3ysbTaTaM
HKCIIEPUMEHTA.

CrnenoBathb mpaBuiiaM 0€30MacHOM
paboThI B J1abOpaTopHuu

IPU UCTIOJIb30BAaHUU XUMUYECKON
MOCYJIbl U 000PYI0BAHUS.

[Tpon3BOaUTH BBIYMCICHUS

10 XMMUYECKUM YPaBHEHUSIM.
Hcnonb30BaTh IpH BBITIOTHEHUH
y4eOHBIX 3aJaHUIl TEKCThl YUEOHHKA,
CIPaBOYHbIEC MaTEpUAIbI
(ITepnonuyeckyro cuCTEeMYy XUMHUYECKUX
anemenToB [l. . MenneneeBa, Tabmauiry
pPacTBOPUMOCTHU KUCJIOT, OCHOBaHU U
COJIEU B BOJE, DJIEKTPOXUMHUYECKAN ST
HaIpsKEHU METaJIoB).

Hcnonp30BaTh py BHIOTHEHUH
y4eOHBIX 3aJaHUI U B TIPOLIECCE
UCCIIEIOBATENbCKOM 1eATeIbHOCTH
HAYYHO-TIOMYJISIPHYIO JTUTEPATYPy
XUMHUYECKOTO COACPKaHMSI, CIPABOYHbBIE
MaTepuanbl, pecypcel MuTepHeTa
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2.3

Oobmas
XapaKkTepUCTUKA
XUMHUYECKUX
3JIEMEHTOB
VA-rpynsl.

Azort, pocdop u ux
COETUHEHMS

OO6m1ast xapaKTepUCTHKA 3JIEMEHTOB
VA-rpynimbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIEC CTENIEHU
OKHUCJICHHUSI.

A30T, pacnpocTpaHEHUE B IPUPOJIE,
bu3nUecKre U XUMUYIECKUE CBOMCTRA.
KpyroBopor a3zora B nipupo/e.
AMMUak, ero (U3NYECKre U XUMUYECKUE
CBOICTBA, OJIyYEHUE U TPUMEHECHHUE.
Conmn ammonus, UX (PU3UUECKUE U
XUMUYECKUE CBOMCTBA, TPUMEHECHHUE.
KauecTBeHHas peakiyisi Ha HOHBI
aMMOHHUSI.

A30THas KHCIO0Ta, €€ MOTy4YECHUE,
dbu3nUecKue U XUMUYECKHUEe CBONCTBA
(oOurue kak mpeAcTaBUTENA Kiacca
KHCJIOT U crienupuIecKue).
Hcnonbp30BaHKre HUTPATOB U COJIEN
aMMOHMSI B KQU€CTBE MUHEPATbHBIX
ynoOpeHnid. XUMHUYECKOE 3arps3HCHHE
OKpYXarouIen Cpeibl COCTMHEHUSIMU
a30Ta (KUCIIOTHBIE TOXKIH, 3arPsI3HCHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop, amIoTpornHbe MOAU(PUKAITUN
docdopa, puzndyeckre 1 XUMUIECKHUE
cBoiictBa. Okcup pocdopa (V) u
docdhopHas kuciaora, pusndecKue u

OOBCHATH O0LIME 3aKOHOMEPHOCTH

B UBMEHEHUH CBOMCTB 3JIEMEHTOB
VA-rpynnel 1 UX COEIMHEHUN C YYETOM
CTPOCHHS KX aTOMOB.

Xapaktepu3oBaTh PU3NYECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azora u pocdopa 1 UX COeTUHESHUM
(amMmmMmaka, coueii aMMOHUS, Q30THOM
KHCJIOTBI, HUTPATOB, okcua (ocdopa (V)
u pocdopHoit kucnoThl, hochaTon),
CIIOCOOBI MX TIOJTYYCHHS, MPUMCHECHHUE U
3HAUEHUE B MPUPO/IE U )KU3HU YEJIOBEKa.
Onpenensate HOHBI aMMOHUA U (hocat-
MOHBI B PaCTBODE.

OOBACHATDH CYITHOCTD IKOJIOTHUECKUX
npo0sieM, CBA3aHHBIX ¢ HAXOXKICHUEM
coenuHeHuit azora u pochopa

B OKpY>Kalolleu cpee.

[1manupoBaTh U OCYIIECTBIISITH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, POBOANTH HAOIIOICHUS,
JieaTh BBIBOJIBI IO Pe3yJibTaTaM
AKCIIEPUMEHTA TIPH MPOBEIACHUN
71a00paTOPHBIX OMBITOB M MPAKTHYECKOU
paboTHI.

CrnenoBaTh nmpaBuiiaM 0€30TaCHOM
paboThI B 1abopaTopuu
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XUMUYECKHE CBOMCTBRA, MOIyYCHHE.
Ucnons3oBanue hochatoB B KauecTBe
MUHEpAIbHBIX YI0OpEHUHN.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

OznakomiieHue ¢ GpU3NUEeCKUMU
cBolcTBaMH a3ota, hochopa

U UX COeAUHEHUH (BO3MOXKHO
HCTIOJIb30BAaHUE BUICOMATEPHUATIOB).
O3HakoMIieHHE ¢ 00pa3liaMu a30THBIX U
bochopHBIX yI00pEeHUIA.

[Tony4yenue, cobupanue, pacro3HaBaHUE
Y N3y4YECHHUE CBOMCTB AMMUAKA.
B3anmopericTBrue KOHIEHTPUPOBAHHON
A30THOM KUCJIOTHI C ME/IbIO (BO3MOMKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Jlabopamopnvie onvimul:

[TpoBencHME KAYECTBEHHBIX PEAKIIHMA
Ha MOH aMMoHUA U pocdar-noH, u
U3y4YCHHUE MPU3HAKOB UX TPOTECKAHUSI.
lIpakmuueckas paboma

Ne 3: Tlonmydyenne aMmmuaka, H3y4eHue
€ro CBOMCTB.

Boruucnenus:

M0 YPaBHEHUSIM XUMUYECKUX PEaAKITHI

IIPY UCTIOJIb30BAHUN XUMHUYECKOU
MOCY/Ibl U 000PYI0BaHUS.
[Ipon3BOANTE BBIYUCICHUS

110 XUMAYECKUM YPABHEHUSIM.
Hcnonb30BaTh MpH BBITOJTHEHUT
y4eOHBIX 3aJaHUI TEKCThl YU4COHHKA,
CIIPaBOYHBIE MATEPUAIIBI
(meproIMYECKYIO0 CUCTEMY XUMHUYECKHUX
anemenToB J1. 1. Menaeneesa, Tabiuiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEN B BOJE, MIEKTPOXUMHUYECKUH DA
HaIpsHKEHUN METaIOB)
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2.4

Oobmas
XapaKTEepUCTUKA
XUMUYECKUX
DIIEMEHTOB
IVA-rpynmst.
Yraepoa u
KPEMHUH, U UX
COCTMHEHUS

OO6m1ast xapaKTepUCTHKA 3JIEMEHTOB
I[VA-rpynnsl. OcCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHUCJICHHUSI.

Yraepos, atoTponHbie MOAUGUKAIINH,

pacnpocTpaHeHHUE B PUPOJIE,
bu3nUecKue 1 XUMUYECKHE CBOMCTBA.
Ancopormusi. KpyroBopoT yriiepoaa

B IIPUPOJIC.

Oxkcunpl yriiepoja, ux pusndeckue u
XUMHUYECKHE CBOMCTBA, ICHCTBUE

Ha KUBBIC OPTaHU3MBI, IOJTyYEHUE U
pUMEHEHUE. JKOJIOTUUECKUE
pO0JIeMBbI, CBSI3aHHBIE C OKCHIOM
yriepona (1V), rumoresa rito6aibHOTO
MOTETUICHUS KJIMMaTa, apHUKOBBIN
addexr.

YroapHas KUCIOTa U €€ COH, UX
busznuecKre U XMMHUYECKHE CBOMCTRA,
MOJIyYCHHE U IPUMCHEHHE.
KadectBenHas peakius Ha KapOOHAT-
noHbl. Mcronbp3oBanue kKapOOHATOB

B 6BITy, MCIAUIWHE, IIPOMBINIIICHHOCTHU U

CEJILCKOM XO3SMCTBE.
[TepBOHaYANBHBIC TOHSITHS
00 OpraHMYEeCKHUX BEIIeCTBaX Kak

0 COEIMHEHMSIX YIriiepoja (MeTaH, 3TaH,

OOBCHATH O0LIME 3aKOHOMEPHOCTH

B U3MEHEHHH CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl ¥ UX COEJUHEHUMN C yUETOM
CTPOEHMS UX aTOMOB.

Xapaktepru3oBaTh GU3HUECKUE U
XUMHYECKUE CBOKMCTBA MPOCTHIX BEUIECTB
YIJIEPOJIa U KPEMHUS U UX COEUHECHUN
(OKCHIOB yTiIepo/ia, yroJibHOW KHCIIOTHI,
KapOOHATOB, OKCHJIa KPEMHHUS,
KPEMHUEBOW KUCJIOTHI, CUJIUKATOB),
CIOCOOBI UX TOJyYEHHUs], IPUMEHEHUE U
3HA4YEHUE B IPUPOJIE U )KU3HH YETIOBEKA.
OOBACHITH TPUUUHHO-CJICICTBEHHYIO
CBsA3b: CTPOCHHUE BEILIECTBA — CBOWCTBA
— MPUMEHEHUE — Ha IpUMeEpax
COCAVMHEHUN YIJIEPOA U KPEMHUSL.
Onpenensatb KapOOHAT- ¥ CUITUKAT-UOHBI
B PacTBOpE.

OOBSICHATB CYIIHOCTh KOJIOTHYECKUX
po0sIeM, CBA3aHHBIX C HAX0XKICHUEM
YTJIEKUCIIOTO Ta3a B OKPYKAOLIEH CpEE.
[TonTBepk1aTh 0OCOOEHHOCTH COCTaBa
OPraHUYECKUX BEIIECTB MPUMEPAMHU
MPOCTBIX COEAUHEHU (METaH, 3TaH,
ATUJIEH, AllETUJICH, STAHOJ, TJIMLIEPHUH,
YKCyCHasi KHCJIOTa), B3aUMOCBSA3b
HEOPraHUYECKUX COCIUHEHUN yIJIEpoa U

44



denepanbHas padodas nmporpamma | Xumus. 8-9 kimaccel (0a30BbIi yPOBEHB)

ATHJICH, alleTUJICH, ITAHOJ, TIUICPHH,
YKCYCHAasi KHUCIIOTA).

[IprponHbIe UCTOYHUKH YTIIEBOJLOPOIOB
(yroJib, MpUpPOAHBIN a3, HedTh),
MPOJIYKTHI UX MepepadoTKu (OCH3UH),
UX POJIb B OBITY M IPOMBIIIJIEHHOCTH.
[TonsiTue 0 OMONOTMYECKU BaXKHBIX
BEIIECTBAX: )KHpax, OeIKax, yrieBoaax —
U UX POJIM B KU3HU YEJIOBEKA.
MatepuanabHOE €TUHCTBO OPTAHUYECKUX
U HEOPTaHUYECKUX COCTUHEHUM.
Kpemnuii, ero pusnyeckue u
XUMHYECKHE CBOWCTBA, MOJTYYCHHUE U
npumeHeHue. CoeTMHEHUS] KPEMHUS

B nipupojie. OO01re npeacTaBIeHUs

00 oxcune kpemuus (I1V) u kpemHueBoi
KHCJIOTE.

Cunukatsl, UX UCIIOJIb30BAHUE B OBITY,
MEUITUHE, POMBIIIIJICHHOCTH.
Baxueimme cTpouTenbHblE MAaTEPUAIIBI:
KepaMuKa, CTeKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipo6aembl 6e3omacHOro
UCIIOJIb30BAHUS CTPOUTEIHHBIX
MaTeprajoB B TIOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:
Moaeny KpUCTAUIMYECKUX PELUIETOK

OpraHUYeCKUX BEILECTB.
OnuceIBaTh poOJIb OCIKOB, JKUPOB U
YIJ€BOJIOB B (PYHKIIMOHUPOBAHUU JKHUBBIX
OpraHU3MOB, COCTaB MPUPOTHBIX
MCTOYHHUKOB YTJIEBOJOPOJOB, UX POJIb

B OBITY U TPOMBILIIICHHOCTH.

[TpoBOANTH BBIUKCIICHHUS 110 YPABHEHUSAM
XUMHUYECKUX PEaKIIHM.

[TnanupoBaTh U OCYLIECTBIATD

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOJUTH HAOIIOACHHUS,
JIeJ1aTh BBIBOJIBI 110 pe3ysibTaTaM
HKCIIEPUMEHTA IPU IPOBEACHUU
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX
paborT.

CrnenoBath npaBuiiaM 0e30MmacHON
paboThI B 1abopaTopuu

MIPU UCTIONB30BAHUN XUMUYECKOM
MOCY/IbI U 000PYI0BaHUS.

Hcnonp30BaTh IpU BBIIOTHEHUH
y4eOHBIX 3aJaHUI TEKCThl YUYEOHHKA,
CHPaBOYHbIEC MaTEpUAIbI
(ITeppoguueckyro CUCTEMY XUMHUYECKUX
anemenToB [[. 1. MenneneeBa, Tabmuiy
pPacTBOPUMOCTH KHUCIIOT, OCHOBaHHUN U
COJIEN B BOJIE, DJIEKTPOXUMHUYECKUMN DAL
HaIpSKEHUI METAIIOB)
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anmasa, rpadura, QysiepeHa.
O3HaKOMJICHHE C TIPOLIECCOM afcopOLUn
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPONUCTBOM
IPOTHUBOra3a.

O3HaKOMIIEHHE C IPOIYKIHUEN
CUJIMKATHOM MPOMBIIIICHHOCTH
(Bugeomarepuaiibl: cuiMKaTHas
MPOMBILIUIEHHOCTB ).

Mopenu MoJIeKy OpraHuYeCKUX
BEILECTB.

JlabopamopHhwiii onvim:

[Tonyyenue, cobrpanue, pacro3HaBaHUE
Y U3YUYEHHE CBOWCTB YTJIEKHUCIIOTrO rasa.
[IpoBeneHre KaueCTBEHHBIX peaKIuit

Ha KapOOHAT W CUJIMKAT-UOHBI U
W3YUYEHHUE MMPU3HAKOB UX NPOTEKAHUS.
IIpakmuueckue pabomui:

Ne 4. Tlonyuyenue yriaekucioro rasa,
V3Y4YEHHE €TI0 CBOMCTB.

Ne 5. Pemenue skcnepuMeHTAIbHBIX
3a7a4 1o Teme «BaxkHenIe HeMeTalIbl
U UX COCTUHEHUS»

Buviuucnenua:

M0 YPAaBHEHUSIM XUMHYECKUX PEaKIIUM

Hroro no paszneny

25
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Pa3nen 3. MeTa/JIbI 1 X COeIMHEHUA

3.1

OO01ue cBoMcTBa
METAJIOB

4

OO611ast XxapaKTepUCTUKAa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX
nosioxkenus B [lepuoanueckon cucreme
XUMHYECKUX JIEMEHTOB

JI.1. MenpaeneeBa v CTpOCHUSI aTOMOB.
Crpoenue metamioB. Metainueckas
CBSI3b M METAJUIMYECKas
KpUCTAININYECKAs PEIIETKA.
DJIEKTPOXUMHUYECKUAN PSJT HANIPSKEHUN
MeTAIII0B. PUBHUECKUE U XUMHUECKUE
cBoiicTBa MeTauioB. O0mIKe criocoob!
noaydyeHust metayuioB. [lonsitue

0 KOPPO3UHU METAJIJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI KX OT KOPPO3HH.
CnunaBel (cTalnp, 4yryH, TIOPATFOMAHHM,
OpoH3a) U UX MPUMEHEHUE B OBITY U
MPOMBIILJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoucmpayuu.

OO6pa3sipl METAIIJIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UHU
METaJIJIOB (BO3MOKHO UCIIOJIB30BaHUE
BHJICOMATEpUAIOB).

Jlabopamophvie onvimol:
O3HakoMIIeHHE ¢ 00pa3llaMi METAIOB U
CILJIAaBOB, UX (PU3UUYECKUMH CBONCTBAMM.

PackpbIBaTh CMBICT H3y4aeMbIX OHSATHUI
Y IPUMEHATH 3TU MOHATHS IIPU OMIMUCAHUH
CBOWCTB BEIIECTB U UX IPEBPALLICHHIA.
OOBACHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
METAJIJIOB U MX COSIUHEHUI C YIETOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAIIJIOB,
o011e PU3NIECKUe U XUMUUECKHE
CBOICTBa METAJIOB.

XapakTepu3oBaTh 001IKE CLIOCOOBI
MOJTyYEHUS] METAJLJIOB.

OnuceIBaTh COCOOBI 3aIUTH METAJLJIOB
OT KOpPpPO3UH.

CrnenoBaTh mpaBmiiaM 0€301acHOMN
paboThI B 1a0OPATOPUH NPU
MCTIOJIb30BaHUN XUMUYECKOU TIOCYIBI U
000py10BaHUS.

[Ipon3BOaAUTE BBIYUCIICHUS

10 YPaBHEHUSAM XUMHYECKHUX PEaKIIHH,
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
IPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B TIape WJIN TPyTIIIe.

Hcnonb30BaTh Npy BHIMOIHEHUN
y4eOHBIX 3a/laHui TEKCThl yueOHHKa,

47




denepanbHas padodas nmporpamma | Xumus. 8-9 kimaccel (0a30BbIi yPOBEHB)

Buviuucnenus:

10 YPAaBHEHUSAM XUMHYECKUX PEAKIIUH,
€CJIA OJIUH U3 PEareHTOB COACPKHUT
MIPUMECH

CIIPAaBOYHBIE MaTEpHUaIbI
(ITepuoanyeckyro CUCTEMY XUMUYECKHUX
anemenToB /. . MenneneeBa, Tabnuiy
PacTBOPUMOCTH KHCJIOT, OCHOBAaHHUMN U
COJIEN B BOJE, DJIEKTPOXUMHUYECKUUN PAL
HaIpPsHKEHUI METAIIJIOB)

3.2

Baxwueiimue
METAJUIbI U UX
COCINHEHNUA

16

[Ilenounble METaIbI: ITOJIOKECHUE

B [leprnoanyeckoil cucteMme XuMHYECKUX
aneMmeHToB .M. Menzaeneesa, crpoeHue
HX aTOMOB, HAXOX/ICHUE B PUPOJIE.
duznyeckrue 1 XMMUUYECKHE CBOMCTBA
(Ha mpuMepe HaTpus U Kaius). OKCHUIbI
Y TUJPOKCHUIBI HATPUS U KaJIUSL.
[IpumeHeHre MET0YHbBIX METAJIOB U UX
COCJIMHCHMHU.

[[lenouyno3emenbHbIe METAJIJIbl MAarHUM U
KaJIBLIMI: ToJiokeHne B [lepnognueckon
CHCTEME XMMHUUYECKHUX DJIEMEHTOB

JI.1. MenneneeBa, CTpOCHUE UX ATOMOB,
HaxoXXJIeHUe B ripupoje. dusnyeckue u
XUMHYSCKHE CBOMCTBA MarHus 1
Kanbplus. Baxkuenmme coeqnHeHus
KaJIbIUS (OKCH/I, TUIPOKCHI, COJIH).
JKEcTkoCTh BOJIBI M CITOCOOKI €€
YCTpaHEHHUS.

AJTIOMUHHH: TIOJIOKEHHE

B [leproanyeckon cucTremMe XuMUYeCKUX

OOBsACHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHEHUM CBOWCTB 3JIEMEHTOB-
METaJIOB ¥ X COCTMHCHHUH B TPYIITIax

C Y4ETOM CTPOCHMS UX ATOMOB.
XapakTepusoBaTh (HU3NIECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
METAaJIJIOB ¥ UX COCTMHEHUMN (OKCHUIIOB,
TUIPOKCHUIIOB, COJIEH ), CIIOCOOBI UX
MOJTyYeHHUsI, MPUMEHEHNUE U 3HAUCHUE

B IIPUPOJIC M JKU3HU YeJIOBEKa.
¥YcranaBauBaTh NPUYUHHO-
CJIEJICTBEHHYIO CBSI3b: CTPOCHHE
BEILIECTBA — CBOWCTBAa — NPUMEHEHUE —
Ha IIpUMepax U3y4aeMbIX BEIIECTB.
Pacrmio3naBaTh ¢ TOMOIIEIO KAY€CTBEHHBIX
peaKIuii HOHbI METaJUIOB. MarHus,
KaJIbIUs, ATIOMUHUSA, IMHKa, sxere3a (1)
u xenesa (I11), menu (11).

JlokaspiBaTh aM(OTEPHBIN XapaKTep
OKCHJIOB M TUAPOKCHJIOB ATFOMUHUS U
I[MHKA.
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sanemeHTOB J1.11. MeHneneesa, crpoeHue
aToMa, HaXO0XKJICHWE B IPUPO/JIE.
DOU3NYECKHE U XUMUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHBIE CBOWCTBA
OKCH/JIa ¥ TUJPOKCUJIA ATFOMUHUSL.
JKenezo: nonoxenue B [lepuognueckoit
CHCTEME XHUMHUYECKHUX DJIEMEHTOB

JI.1. MenaeneeBa, CTpOEHHUE aTOMa,
HaxO0XJEeHHUE B Npupojie. Pusndeckue u
XHMHUYECKHE CBOMCTBA kene3a. OKCUpbl,
ruapokcuabl u conu xkenesa (1) u sxenesa
(III), ux coctaB, CBOWCTBA U MOTYYECHUE.
Xumuyeckuii IKChepumenm:
Jlemoncmpayuu.

Oco0eHHOCTH B3aUMO/ICHCTBHUS OKCHJIA
KJIBITUSL U HATPHUS ¢ BOJOU (BO3MOXKHO
WCII0JIb30BaHUE BUCOMATEPHUATIOB).
OxpalMBaHue MJIaMeHU HOHAMU HaTpus,
KaJIus U KaJablus (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIOB)
HccnenoBanue CBOMCTB KECTKOW BOBI.
[Ipouecc ropenus xene3a B KUCIOPOIE
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPUAJIOB).

Jlabopamophvie onvimoi:

[IpoBeneHre KaueCTBEHHBIX peaKIuii
Ha MOHBI (MarHus, KaJlbI1s, ATFOMUHUS,

[InannpoBaTh U OCYIIECTBIATH

Ha MIPAKTHUKE XUMHUYECKHUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JIeJaTh BBIBO/JIBI IO pe3yJibTaTam
AKCIIEPUMEHTA MPU MPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

Crnenosats npaBuiiam 0e30macHoOM
paboThI B 1abopaTopuu

IIPU UCTI0JIb30BAHUHN XUMHUYECKON
MOCYJIbI U 000PYI0BAHMUSI.

[Tpou3BOAUTE BBIYUCICHUS

10 XUMUYECKUM YPABHECHHSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B T1ape WJIU TPYIIIE.

BricTpanBaTh pa3BEpPHYTHIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha uHGOPMAITNIO U3 YUCeOHHKA U
CIIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICII0JI30BAaTh U3YUYECHHBIN OHATUNHBIN
arrmapar Kypca XuMUu
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nuHKa, xenesa (11) u xxenesa (III), meau
(11), onucanue IPU3HAKOB UX
MIPOTEKAHMS.

HccnenoBanne aMmpOTEpHBIX CBOHCTB
TUAPOKCHUIA ATIOMUHUS U THAPOKCHIA
IIMHKA.

Ilpakmuuecxkue pabomuwi:

Ne 6. JKEcTkOCTh BOJIBI M METOABI €€
YCTpaHEHUS.

Ne 7. Pemenue skcnepuMEeHTAIIbHBIX
3a/1a4 1o TeMe «BaxkHeilre MeTamibl 1
UX COCIMHEHUSD.

Boruucnenus:

110 YpPaBHEHUSIM XUMUYECKUX PEaAKITUH,
€CJIM OJIMH U3 PEareHTOB JIaH B U30bITKE
WJIU COJICPKUT MPUMECH;

MacCOBOM JTOJIM BBIXOJA MPOIYKTa
peakuuu

Hroro no pazgeny 20

Pa3znen 4. Xumus U oKpyxawinas cpeaa

4.1 | Xumus u 3
OKpY’Karolas cpea

BemiectBa 1 MaTepruaiibl B HOBCEHEBHOM
’KM3HH 4ejoBeKka. be3omacHoe
HCITOJIL30BAHUE BEIIECTB U XUMHUYECKUX
peakiuii B ObITy. [lepBas momorp npu
XUMHUYECKUX OKOTax U OTPABICHUSX.
XUMHUYECKOE 3arpsI3HEHNE OKPYKAKOLLIEH
cpeasl (mpeaenbHas JOMyCTUMAas

XapakTepu3oBaTh POJIb XUMUH

B Pa3IUYHBIX chepax AeATeTbHOCTH
JIFOJeH, OCHOBHBIC BEIIECTBA U
MaTepHaJIbl, IPUMEHSIEMbIC B ) KU3HU
COBPEMEHHOTO YeJIOBEKa.

OOBACHATD yCIOBHUS O€30MaCHOTO
WCIIOJIb30BAHUS BEIIECTB M XUMHUUYECKHUX
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KOHIIEHTpa1us BemecTB. Posib xumuu

B PEILIEHUH 3KOJOTUUYECKUX MPOOIIEM.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

N3yuenue oOpa3oB MaTepraioB
(CTEKJ10, CIIaBbI METAJIJIOB, MOJIUMEPHBIC
MaTepHuabl)

peakiuii B OBITY.

AHaJIN3UPOBATh U KPUTUUYECKHU
OIICHUBATH WH(OPMAIIHIO O BIUSHUH
MIPOMBIIJIEHHOCTH, CEIBCKOT0 X0341CTBA,
TPAHCIIOPTA U AP. HA COCTOSIHUE
OKpY>KaroILlEen Cpepl.

YMeTh 0OKa3bIBaTh MEPBYIO TOMOIIb

IPU XUMUYECKHUX 05KOTaX U OTPABJICHUSX.
[IpunuMath ydyactue B 00CYKJIECHUU
po0JieM XUMUYECKON U AKOJIOTUUECKOMN
HaIIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3ULIUIO 0 MPoOJIeMe U
MpeJIaraTb BO3MOXKHBIE ITyTH €€
pelieHus

Wroro no pazneny: 3
PesepBHOE Bpems 3
OBHIEE YNCJIO YACOB 68
[10 TTPOTPAMME
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INOYPOYHOE IIJIAHUPOBAHUE

8 KUIIACC
Ne Tema ypoka

n/mo

1 [IpegMeT XUMHUU. POJIb XMMHH B 2KWU3HU YeJIOBEKA.
Tesia u BellecTBa

2 [loHsgTHE O MeTOZax NTO3HAHHUA B XUMUH

3 [IpakTuyeckas paborta N2 1 «[IpaBusia paboThl B
JIJabopaTOpUHU U MPUEMBI 0O6pallleHHUs C
JIabopaTOpHBIM 060PYAOBAHUEM»

4 Yucrele BemecTBa U cMecu. Criocobbl paszesieHus
cMmecel

5 IlpakTuveckas pabota Ne 2 «Pa3geneHue cMeceit
(Ha npuMepe OYUCTKHU MOBAPEHHOM COJIH)»

6 ATOMBI ¥ MOJIEKYJIBI

7  XuUMHUYecKHe 3JieMeHThl. 3HaKUu (CUMBO.JIbI)
XUMHUYECKHUX 3JIEMEHTOB

8  IlpocTble U c/10KHbIE BellecTBa

9 ATOMHO-MOJIEKYJIIPDHOE yYeHUEe

10 3aKOH NOCTOSIHCTBA COCTaBa BEIECTB.
XuMunyeckas ¢popmy.ia. BasieHTHOCTb aTOMOB
XUMHUYECKHX 3JIEMEHTOB

11 OTHocuTesibHasg aToMHas Macca. OTHOCUTeJIbHas
MOJIEKYJIIpHas Macca

12 MaccoBas 0151 XMMHYECKOT'0 3JIEMEHTA B

COeJMHEHHUH

denepanbHas padodas nmporpamma | Xumus. 8-9 kimaccel (0a30BbIi yPOBEHB)

KosmdyecTBo 4acos

Bcero KoHTpoJsibHBIE
paboThI

JlaTa

[IpakTuyeckue H3YIE€HUA
paboThI

dneKTpoHHbIe [UPOBLIE
obpa3oBaTesIbHbIE PECYPCHI

bu6smoTteka LJOK
https://m.edsoo.ru/ff0d210c
bubanoreka LIOK
https://m.edsoo.ru/ff0d227e
bubanoreka LIOK
https://m.edsoo.ru/ff0d23dc

bubaunoreka LIOK
https://m.edsoo.ru/ff0d26ca
bubanoreka LIOK
https://m.edsoo.ru/ff0d28c8

bubaunoreka LIOK
https://m.edsoo.ru/ff0d2a6c¢c

bubaunoreka LIOK
https://m.edsoo.ru/ff0d2be8
bubanoreka LIOK
https://m.edsoo.ru/ff0d2a6¢c
bubanoreka LIOK
https://m.edsoo.ru/ff0d2d50

bubaunoreka LIOK
https://m.edsoo.ru/ff0d2eae

Bbubaunoreka LIOK
https://m.edsoo.ru/ff0d323c
Bbubaunoreka LIOK
https://m.edsoo.ru/ff0d350c
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n/mo
13
14
15
16
17
18
19
20
21

22

23

24

25

Tema ypoka

KosinuecTBo BeectBa. MoJsib. MoJsisspHast Macca

dusnyeckre U XUMUYECKUE IBJIEeHUS. XUMUYeCKas]
peakius

[IpyM3HaKy U yCJI0BUA NPOTEKAHUA XUMUYECKUX
peaknumn

3aKOH COXpaHEHHUS MaCChl BellleCTB. XUMUYECKHUE
ypaBHEHUS

BbIuMc/ieHUS KOJIMYeCTBa, MacChl BelecTBa I10
YPaBHEHUAM XUMHUYECKUX peaKuHﬁ

Knaccudukanus XMMUUECKUX peaKIui
(coeguHeHuUs1, pa3ioKeHHUs, 3aMellleHus], 0OMeHa)

M. B. JIOMOHOCOB — Y4€HBIW-3HIIUK/IONEJUCT.
0600611eHMEe U CUCTEMATH3aLMA 3HaHUH

KoHTposibHast paboTa N21 no Teme «BeljecTBa u
XUMUYEeCKHe peaKkuu»

Bo3ayx — cmecsk rasos. CoctaB Bo3zayxa. Kuciopoz
— 3JIEMEHT U pocToe BelecTBO. 030H

dusnyeckre U XMMUYECKHE CBOWCTBA KUCI0pPO/a
(peakuuu okucnenusi, roperue). [lonsaTue 06
OKCH/JIax

Crioco6bl MOJIy4YeHHUs KUCI0PO/ia B IAGOPATOPUH U
IPOMBILILJIEHHOCTH. [I[puMeHeHe KUCI0poia

TensioBo 3pdeKT XMMUYECKOW peaKLUH, IOHSATUE
0 TEPMOXUMHYECKOM YpaBHEHUH, 3K30- U
9H/JI0TEPMUYECKUX PeaKIUsAX

TonsnBo (HedTh, yrosib U MeTaH). 3arpsi3HeHUe
BO3/lyXa, CIOCOOBI €ro NnpejoTBpalleHus

denepanbHas padodas nmporpamma | Xumus. 8-9 kimaccel (0a30BbIi yPOBEHB)

KosimyecTBo 4acoB

Bcero KonTposbHBIE

paboThI

[lpakTHyeckne H3YyIEeHHUA

paboThI

JJIeKTpOHHbIE IUPPOBLIE
ob6pa3oBaTesibHble PeCypChI

bu6sunoTteka LJOK
https://m.edsoo.ru/ff0d5230

bu6sunoTteka LJOK
https://m.edsoo.ru/ff0d37fa
bubanoreka LIOK
https://m.edsoo.ru/ff0d3al6
bubanoreka LIOK
https://m.edsoo.ru/ff0d3b88

bubaunoreka LIOK
https://m.edsoo.ru/ff0d5708

bubaunoreka LIOK
https://m.edsoo.ru/ff0d3f34
bubanoreka LIOK
https://m.edsoo.ru/ff0d40c4
bubanoreka LIOK
https://m.edsoo.ru/ff0d4290

bubaunoreka LIOK
https://m.edsoo.ru/ff0d448e

bubaunoreka LIOK
https://m.edsoo.ru/ff0d4614

bubaunoreka LIOK
https://m.edsoo.ru/ff0d497a

bubaunoreka LIOK
https://m.edsoo.ru/ff0d4790

Bbubanoreka LIOK
https://m.edsoo.ru/ff0d4c4a
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Ne
n/n

26
27
28
29
30
31
32

33

34

35
36

37

Tema ypoka

[IpakTruyeckas pabota N2 3 no Teme «IlosydyeHue u
cobupaHue KUCJI0pO/a, U3yYeHHe ero CBOMCTBY»

Bopopos — 3/ieMeHT U IpOCTOoe BellecTBO.
HaxoxzaeHnue B npupoze

du3snyeckre U XMMUYeCKUe CBOMCTBA BOJ0OPO/ia.
[IpuMeHeHUe Bogoposa

[ToHATHE O KUCJIOTAX U COJIAX
Crioco6bl moJiy4yeHUsI BOA0PO/ia B 1abopaTOpUHU

[IpakTruyeckas pabota N2 4 no Teme «IlosiydyeHue u
cobupaHue BOJLOPO/Ja, U3yYeHHUe ero CBOUCTB»

MoussipHbIF 06 €M ra3oB. 3akoH ABorazpo

Bbrunciienus 06b€Ma, KOJTMYECTBA BELECTBA rasa
T0 ero U3BECTHOMY KOJIMYECTBY BeIeCTBa UJIH
00 BEMY

BbruucieHUs1 06'bEMOB ra3oB M0 ypaBHEHUIO
peakiy Ha OCHOBE 3aKOHA 00'bEMHbIX
OTHOLIEHU ra3oB

dusnyeckre U XMMUYeCKUe CBOMCTBA BO/bl
CocTtaB ocHOoBaHU M. [IoHATHE 06 UHAKWKATOpAX

Bopa kak pactBopuTeJib. HacbileHHbIE U
HeHacbIlleHHble pacTBOpPbI. MaccoBas foss
BellleCcTBa B pacTBope

denepanbHas padodas nmporpamma | Xumus. 8-9 kimaccel (0a30BbIi yPOBEHB)

KosimyecTBo 4acoB

Bcero KonTposbHBIE

paboThI

[lpakTHyeckne H3YyIEeHHUA

paboThI
1

JJIeKTpOHHbIE IUPPOBLIE
ob6pa3oBaTesibHble PeCypChI

bu6sunoTteka LJOK
https://m.edsoo.ru/ff0d4ae2

bu6sunoTteka LJOK
https://m.edsoo.ru/ff0d4dd0
bubanoreka LIOK
https://m.edsoo.ru/ff0d4dd0
bubanoreka LIOK
https://m.edsoo.ru/ff0d50d2

bubaunoreka LIOK
https://m.edsoo.ru/ff0d4dd0

bubaunoreka LIOK
https://m.edsoo.ru/ff0d4{42
bubanoreka LIOK
https://m.edsoo.ru/ff0d542e
bubanoreka LIOK
https://m.edsoo.ru/ff0d55a0

bubanoreka LIOK
https://m.edsoo.ru/ff0d5708

bubaunoreka LIOK
https://m.edsoo.ru/ff0d587a

bubaunoreka LIOK
https://m.edsoo.ru/ff0d59e2
Bubaunoreka LIOK
https://m.edsoo.ru/ff0d5b40
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Ne Tema ypoka
n/n

38 [IlpakTuueckas paboTta N2 5 no Teme
«[IpuroToB/ieHHE PAaCTBOPOB C ONpeAeEéHHOU
MacCOBOH Jl0JIel paCTBOPEHHOIO BelleCTBa»

39 KonTposbHas pa6oTta Ne2 no Teme «Kuciopog,

Bogopoa. Boga»

40 Oxcufpbl: COCTaB, KJaccuduKalysa, HOMeHKJJIaTypa

41 TlosyyeHUe U XUMUYECKHE CBOMCTBA KMCJOTHBIX,

OCHOBHBIX U aM($OTEPHbBIX OKCU/IOB

42 OcHoBaHHS: COCTaB, KJaccuduKalus,
HOMEHKJIaTypa

43 TlosyyeHUe U XMMHUYECKHE CBOMCTBA OCHOBAaHUH

44 KucaoTbl: coCTaB, kKiaaccuduKalvs, HOMEHK/IATypa

45 TlonyyeHue U XMMHYECKHE CBOMCTBA KUCJIOT

46 Couu (CcpeJiHHE): HOMEHKJIATYPA, CIOCOOHI
MOJTyY€eHUsl, XMMHUYeCKHe CBOMCTBA

47 IlpakTuyeckas paboTta N2 6. Pemienue

SKCIIEpUMEHTAJIbHbIX 3a/id4 I10 TeEME «OcHOBHBIE

KJIACCbl HEOpPpraHU4€CKHX COGAHHGHHﬁ))

48 T'eHeTH4YecKas CBA3b MeX/y KJIacCaMH
HeopraHU4YeCKUX CoeJUHeHU M

49 00606lIeHHe U CUCTeMaTHU3alMs 3HaHUH

50 KoHTposibHas paboTa N23 no Teme "OCHOBHbIE
KJIaCChbl HEOPTaHUYECKUX COeJTUHEHUI"

denepanbHas padodas nmporpamma | Xumus. 8-9 kimaccel (0a30BbIi yPOBEHB)

KosimyecTBo 4acoB

Bcero KonTposbHBIE
paboThI

JlaTta

[lpakTHyeckne H3YyIEeHHUA
paboThI

1

JJIeKTpOHHbIE IUPPOBLIE
ob6pa3oBaTesibHble PeCypChI

bu6sunoTteka LJOK
https://m.edsoo.ru/ff0d5eba

bubanoreka LIOK
https://m.edsoo.ru/ff0d6342
bubanoreka LIOK
https://m.edsoo.ru/ff0d664e

bubaunoreka LIOK
https://m.edsoo.ru/ff0d664e

bubaunoreka LIOK
https://m.edsoo.ru/ff0d67ca
bubanoreka LIOK
https://m.edsoo.ru/ff0d67ca
bubanoreka LIOK
https://m.edsoo.ru/ff0dfee2
bubaunoreka LIOK
https://m.edsoo.ru/ffOdfee2
bubanoreka LIOK
https://m.edsoo.ru/00ad9474
bubanoreka LIOK
https://m.edsoo.ru/00ad9b7c

bubaunoreka LIOK
https://m.edsoo.ru/00ad9a50
Bubaunoreka LIOK
https://m.edsoo.ru/00ad9cb?2
Bbubanoreka LIOK
https://m.edsoo.ru/00ad9%e1la

55



n/n

51

52
53
54

55

56

57

58
59
60
61

62

Tema ypoka

HepBbIe ITOIIBITKH KJIaCCI/I(l)I/IKaLU/II/I XUMHNYECKHX
aseMeHTOB. [loHsATHE O rpyniax cxXo4HbIX
2JIEMEHTOB

[leproaudeckny 3akoH U [leproauyeckas cucreMa
XUMHUUYecKUuX ajieMeHTOB /. U. MeHe/eeBa

[lepuoapl, rpynibl, NOACPYIIbI

Ctpoenue atomoB. CoCcTaB aTOMHBIX S1ZiEP.
HU3oTonbI

CTpoeHue 3JIeKTPOHHBIX 000/104€K aTOMOB
asiemeHTOB [lepuoauyeckou cucremsl /l. U.
MeHpeneeBa

XapakTepHCTHKAa XMMHUY€ECKOT0 3JIeMeHTa 10 eTo
noJioxkeHuio B [lepuoguyeckoit cucreme /l. U.
MeHpeeeBa

3HayeHue [lepyoauyeckoro 3akoHa JJid pa3BUTUA
HAayKH Y NpakTUKHU. [I. 1. MeHjesileeB — y4EHBIY,
nejaror v rpaJjaiuH

JJIEKTPOOTPULIATENIBHOCTD aTOMOB XMMHUY€ECKHUX
3JIEMEHTOB

HonHag xuMudeckas CBA3b

KoBasieHTHad noJsispHas XUMU4ecKas CBA3b

KoBasieHTHast HeIloJIdpHad XUMHU4Y€eCKaA CBA3b

CTeneHb OKHUCJIEHUS

1

denepanbHas padodas nmporpamma | Xumus. 8-9 kimaccel (0a30BbIi yPOBEHB)

KosimyecTBo 4acoB

Bcero KonTposbHBIE

paboThI

[lpakTHyeckne H3YyIEeHHUA

paboThI

JJIeKTpOHHbIE IUPPOBLIE
ob6pa3oBaTesibHble PeCypChI

bu6sunoTteka LJOK
https://m.edsoo.ru/00ad9ffa

bubanoreka LIOK
https://m.edsoo.ru/00ada52c
bubanoreka LIOK
https://m.edsoo.ru/00ada52c

bubaunoreka LIOK
https://m.edsoo.ru/00ada342

bubaunoreka LIOK
https://m.edsoo.ru/00ada6bc

bubaunoreka LIOK
https://m.edsoo.ru/00ada824

bubanoreka LIOK
https://m.edsoo.ru/00ada96e

bubaunoreka LIOK
https://m.edsoo.ru/00adaab8
bubanoreka LIOK
https://m.edsoo.ru/00adac34
Bubaunoreka LIOK
https://m.edsoo.ru/00adaab8

bubanoreka LIOK
https://m.edsoo.ru/00adaab9

bubaunoreka LIOK
https://m.edsoo.ru/00adae28
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n/n

63

64

65

denepanbHas padodas nmporpamma | Xumus. 8-9 kimaccel (0a30BbIi yPOBEHB)

KosimyecTBo 4acoB

Bcero KonTposbHBIE

Tema ypoka
OKHUCIUTENIbBHO-BOCCTAHOBUTEJ/IbHbIE PEAKIIUU 1
OKHCJIUTENH U BOCCTAaHOBUTEJIU 1
KoHTposbHast paboTa N24 no Teme «CTpoeHue 1

aToMa. XMuMH4YecKkasd CBA3b»

66 PesepBHbIN ypok. 060061eHNE U CUCTEMATHU3ALUSA 1
3HaHUU
67 Pe3epBHbIN ypok. 060061eHUE U CUCTEMATHU3ALUSA 1
3HaHUU
68 PesepBHbIH ypok. 06061eHUE U CUCTEMATU3ALUS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
9 KUIACC
Ne Tema ypoka
n/n
1 [lepuoamyeckuit 3aKoH. [lepuoguyueckas cucrema
XuMuudeckux asieMeHTOB /JI. U. MeHpeneeBa
2 3aKOHOMEpPHOCTU B U3MEHEHUH CBOMCTB XUMHUYECKUX
3JIEMEHTOB MePBBIX TPEX EPHO/IOB
3 Kiaccudukanus 1 HOMEHKJIATypa HeOpraHU4YecKux
BelleCTB
4 BujJbl XUMUY€CKOH CBS3U U TUIIbI KPUCTAIJINYECKUX
peléToK
5  KouTposbHas pa6ota Nel o Teme «I[loBTOopeHHe U

yr‘JIY6J'IeHI/Ie 3HaHUW OCHOBHBIX pa3aeJsioB Kypca 8 ks1acca»

Bcero KoHTposbHBbIE

1

paboThI

[lpakTHyeckne H3YyIEeHHUA

paboThI

KoJsinuecTBO 4acoB

paboThl

paboThl

[pakTnyeckue H3YyI€HHUA

JJIeKTpOHHbIE IUPPOBLIE

o6pa3oBaTesIbHbIE PECYPChI

bu6sunoTteka LJOK
https://m.edsoo.ru/00adb076

bu6sunoTteka LJOK
https://m.edsoo.ru/00adb076
bubanoreka LIOK
https://m.edsoo.ru/00adb486

bubanoreka LIOK
https://m.edsoo.ru/00adb33c

bubaunoreka LIOK
https://m.edsoo.ru/00ad9cb?2

bubaunoreka LIOK
https://m.edsoo.ru/ff0d61c6

JJ1IeKTpOHHbIe M (POBbIE
06pa3oBaTesbHbIE PECYPCHI

bubanoreka LIOK
https://m.edsoo.ru/00adb59e

bubauoreka LIOK
https://m.edsoo.ru/00adb6b6

bubauoreka LIOK
https://m.edsoo.ru/00adb7e2

bubaunoreka LIOK
https://m.edsoo.ru/00adbac6é
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10

11

12

13

14

15

16

17

18

Tema ypoka

KJIaCCI/I(l)I/IKaU,I/IH XUMHWYECKHX peaKL[I/Iﬁ 110 pa3JINYHbIM
I[IPpU3HaKaM

[lonsaTue o CKOpPOCTH XUMHYECKOU peaKIHnu. [loHsTHE O
FTOMOT€HHBIX U TE€TEPOT€HHbIX peaKIUAX

[lToHATHE 0 XUMHUYEeCKOM paBHOBeCHUU. PaKTOPBHI,
BJIMSAIOIIME HA CKOPOCTb XMMUYECKOW peaKLiuu U
MI0JI0’KeHHe XMMUYEeCKOT0 paBHOBECHS

OKHCIMTENbHO-BOCCTAHOBHUTEbHbIE peaKuonuu

Teopus aneKTpoaUTHIECKOH Jucconannu. CUIbHBIE U
cabble 3J1eKTPOTUTHI

VoHHBIe ypaBHEHHUS peaKL U1

XUMHYeCcKHUe CBOMCTBA KUCJOT U OCHOBAaHUH B CBeTe
npeJiCTaBJAeHUN 00 3JIEKTPOJUTHUYECKON IUCCOLIMAIU A

XuMHUYecKHe CBOMCTBA COJiel B CBETe NpeJiCTaBJAeHUN 06
3JIEKTPOJIMTUYECKOU AYCCOLMALUU

[loHsAITHE O TUZPOJIM3E COJIEU
06006111eHMEe U CUCTEMATHU3aLMA 3HaHUH

[IpakTudeckas paborta Ne 1. «PemeHue
3KCIlepUMEeHTAaJIbHbIX 33/ja4»

KoHTposibHas paboTa Ne2 o TeMe «IJIeKTPOJUTHYEeCKaAs
Juccouranusi. XUMHUYeCKHe peaKliui B pacCTBOpax»

O611as xapaKTepUCTUKA rajJloreHOB. XUMUYECKHe
CBOIMCTBA Ha IpuMepe XJ0pa

Bcero KoHTpoJibHbIE

1

KoJsindecTBO 4acoB

paboThl

JlaTa

[IpakTuyeckue H3YIEHHA
paboThl

JneKTpoHHBIE [UPPOBbBIE
06pa3oBaTebHbIE PECYPCHI

bubsaunoTteka LJOK
https://m.edsoo.ru/00adbcb0

bubsaunoTteka LJOK
https://m.edsoo.ru/00adbe9a
bubaunoreka LIOK
https://m.edsoo.ru/00adc28c

bubaunoreka LIOK
https://m.edsoo.ru/00adcade

bubauoreka LIOK
https://m.edsoo.ru/00adcd68
bubanoreka LIOK
https://m.edsoo.ru/00add448
bubanoreka LIOK
https://m.edsoo.ru/00add5d8

bubauoreka LIOK
https://m.edsoo.ru/00add8b2

bubauoreka LIOK
https://m.edsoo.ru/00add9d4
bubanoreka LIOK
https://m.edsoo.ru/00addd12

bubauoreka LIOK
https://m.edsoo.ru/00addbfa

bubaunoreka LIOK
https://m.edsoo.ru/00addecO
bubaunoreka LIOK
https://m.edsoo.ru/00addfe2

denepanbHas padodas nmporpamma | Xumus. 8-9 kimaccel (0a30BbIi yPOBEHB)
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denepanbHas padodas nmporpamma | Xumus. 8-9 kimaccel (0a30BbIi yPOBEHB)

Ne Tema ypoka KosindectBO 4acoB Jarta JJIeKTpOHHbIE UPPOBBIE
n/o Bcero KouTposbHbie [IpakTudeckue H3YICHHA 06pa3oBaTe/IbHblE PECypChI
paboThl paboThl

19  Xnoposogopo. CosisiHast KUCJI0Ta, XUMHUYECKHE CBOMCTBA, 1 bubsaunoTteka LJOK
noJiyyeHue, IpUMeHeHHe https://m.edsoo.ru/00ade104

20 TIpakTuueckas pa6orta Ne 2 no teme «IlosyyeHue conssHon 1 1 BubsunoTteka LLIOK
KHCJIOTBI, U3y4YeHHEe eé CBOUCTB» https://m.edsoo.ru/00ade348

21 BpryucieHUs M0 YpaBHEHUAM XUMHUYECKUX peakui, ecin 1 bubauoTteka LLIOK
O/IUH U3 peareHTOB /laH B U30bITKe https://m.edsoo.ru/00ade488

22 O6mas XxapaKTepruCTHUKa 3/1eMeHTOB VIA-rpynibl 1 Bbu6aunoTeka [IOK
https://m.edsoo.ru/00ade64a

23 AnnoTtpomnHble MoAvdUKaLuu cepbl. HaxoxaeHue cepbl U 1 bu6sunoTteka [JOK
eé coelJMUHEHUH B NpUpoje. XUMUYECKHE CBOUCTBA CEPbI https://m.edsoo.ru/00ade64a

24 CepoBomopo/, cTpoeHue, PU3UIYECKHE U XUMHUYECKHE 1 bu6sunoTteka [JOK
CBOMCTBA https://m.edsoo.ru/00ade802

25 Oxcuppl cepbl. CepHast KUCI0Ta, GU3UUECKHE U 1 Bbu6auoTeka [IOK
XUMUYeCKHe CBOUCTBA, MPUMeHEeHHe https://m.edsoo.ru/00adea28

26 XuMUYecKHe peaKIUH, JexKallie B OCHOBE 1 bubanoreka LIOK
INPOMBIIIJIEHHOTO CI0C06a MOJTy4YeHUs1 CEpPHOW KHUCJIOTHI. https://m.edsoo.ru/00adec8a

XuMHUYecKoe 3arpsi3HeHNe OKPYKaIolel Cpeibl
COeJMHEHUSIMH CEPbI

27  BbIuMCI€HME MACCOBOM JI0OJIU BBIX0O/]a MPOAYKTA PEAKIUU 1 bubanoreka LIOK
https://m.edsoo.ru/00adec8a
28 (061as xapaKTeprUCcTUKa 3/1eMeHTOB VA-rpynnsl. A30T, 1 bu6sunoTteka [JOK
pacnpocTpaHeHUe B Ipupo/jie, U3nUecKrue U XUMUYEeCKHUe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AmMuak, ero Gu3rMYeCcKHe U XMMHUYEeCKHe CBOHCTBA, 1 bubaunoreka LIOK
HOoJIyueHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 T[IpakTuueckas pa6ora Ne 3 no Teme «[losyyeHre ammMmuaka, 1 1 Bub6snoTeka LJOK
U3y4YeHHUe ero CBOMCTB» https://m.edsoo.ru/00adf180
31 A3oTHas KUCI0Ta, eé du3ndeckrve U XMHMHUYeCcKue cBocTBa 1 bubauoreka LIOK

https://m.edsoo.ru/00adf306
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n/n

32

33

34

35

36

37

38

39

40

41

42

43

Tema ypoka

HMcnosib3oBaHKe HUTPATOB U COJIEN aMMOHMUS B Ka4ueCTBe
MHUHepaTbHbIX Y00peHU. XUMHUUEeCKOe 3arpsi3HeHe
OKpY2Kalollieil cpe/ibl COeJUHEHUSIMU a30Ta

®ocdop. Oxcup pocdopa (V) u dpocdopHas kucioTa,
dusnyeckre U XUMHUYECKUE CBOMCTBA, NOJyYeHHe
Ucnonb3zoBaHue pocdhaToB B KaueCcTBE MUHEPATbHBIX
yA00peHH. 3arpsi3aHeHWe NpUPoAHOU cpeabl dochaTaMu
Yrsiepog, pacnpocTpaHeHue B pupoe, pusndeckue u
XUMHYECKHEe CBOMCTBA

Okcuapl yriaepoza, ux pUusndecKkue U XUMHUYECKHUe
CBOMCTBA. JKOJIOTUYECKUE MTPO6JIEMDI, CBSI3aHHbBIE C
okcuaoM yriaepoza (1V)

YroJibHasg KMCJI0Ta U €€ CoJIU

[IpakTuyeckas pa6orta N2 4 no teme "[lonyyenue
yrjekucaoro rasa. KauectBeHHasi peakuiusi Ha Kapb6oHaT-

HOH

HepBOHa‘-laJIbeIe MOHSATHUS 00 OpraHru4eCKHUX BelieCTBax
KdK 0 COeJMHEHUAX yrjiepoaa

KpeMHHM U ero coejUHEHUS

[IpakTHyeckas paboTta N2 5. PemeHue
9KCIlepUMeHTaJIbHBIX 3a/ja4 o TeMe «BaxkHelne
HEMeTAaJlJIbl U UX COeJIUHEHUSI»

KonTposibHast paboTta Ne3 o Teme «BaxkHel1111e
HeMeTaJlJIbl ¥ UX COeIUHEHUS»

061_[[35[ XapaKTEePUCTUKA XUMHUYECKUX 3JIEMEHTOB —
MeTaJlJIoB. MeTa/liMyecKas CBsI3b U MeTaJlJIn4yecKas

denepanbHas padodas nmporpamma | Xumus. 8-9 kimaccel (0a30BbIi yPOBEHB)

KoJsindecTBO 4acoB

Bcero KoHTpoJibHbIE

paboThl

[IpakTuyeckue H3YIEHHA

paboThl

JneKTpoHHBIE [UPPOBbBIE
06pa3oBaTebHbIE PECYPCHI

bubsaunoTteka LJOK
https://m.edsoo.ru/00adf518

bubauoreka LIOK
https://m.edsoo.ru/00adf68a

bubaunoreka LIOK
https://m.edsoo.ru/00adfc20

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

bubauoreka LIOK
https://m.edsoo.ru/00adfebe

bubaunoreka LIOK
https://m.edsoo.ru/00ae006¢

bubauoreka LIOK
https://m.edsoo.ru/00ae027e

bubanoreka LIOK
https://m.edsoo.ru/00ae054e

bubauoreka LIOK
https://m.edsoo.ru/00ae080a
bubanoreka LIOK
https://m.edsoo.ru/00ae0bf2

bubaunoreka LIOK
https://m.edsoo.ru/00ae0el18

bubauoreka LIOK
https://m.edsoo.ru/00ael03e
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n/n

44

45

46

47

48

49

50

51
52

53

54

55

56

Tema ypoka

KpUCTaJIJIMYeCKad pEI.LIéTKa. dusnyeckre CBOMCTBA
MeTaJIJIOB

XUMHYecKHe CBOMCTBA METa/IJIOB. JJIEKTPOXUMHUYECKUHI
psAJ, Haps2KeHUH MeTalJIoB

O61uiue croco6bl Nosiy4eHus MeTas10B. CIJIaBbl.
Bbluuc/ieHUs 10 YypaBHEHUSM XUMUUECKHUX PEAKIIUH, eCiv
OJIH W3 peareHTOB COJIEPXKUT MPUMECH

[IoHATHE 0 KOPPO3HUH METAJIJIOB

[[lesiouHbIE METaJJbI

OKcHUAbI U TUAPOKCUABI HATPUS U KaUs
[llesrouHO3€eMebHbIE METAJJIbI — KaJbIUN U MarHuu

BaxkHel1Me coeUHEHUS Kaablus

O606111eHMe ¥ cUcTeMaTH3alusl 3HAaHU N
JKécTkocTb BOJbI U CIOCOOBI €€ yCTpaHeHUs

[IpakTuyeckas pabota N2 6 o Teme "XKEcTKOCTb BOABI U
MeTO/ibl €€ ycTpaHeHus"
AntoMUHUN

AMdoTepHbIe CBOKWCTBa OKCU/IA U TUAPOKCHAA

Keneso

denepanbHas padodas nmporpamma | Xumus. 8-9 kimaccel (0a30BbIi yPOBEHB)

KoJsindecTBO 4acoB

Bcero KoHTpoJibHbIE
paboThl

JlaTa

[IpakTuyeckue H3YIEHHA
paboThl

JneKTpoHHBIE [UPPOBbBIE
06pa3oBaTebHbIE PECYPCHI

bubsaunoTteka LJOK
https://m.edsoo.ru/00ae1156
bubaunoreka LIOK
https://m.edsoo.ru/00ae1156

bubaunoreka LIOK
https://m.edsoo.ru/00ae1278

bubauoreka LIOK
https://m.edsoo.ru/00ael14b2
bubanoreka LIOK
https://m.edsoo.ru/00ae14b2
bubanoreka LIOK
https://m.edsoo.ru/00ae15e8

bubauoreka LIOK
https://m.edsoo.ru/00ae15e8

bubauoreka LIOK
https://m.edsoo.ru/00ae1886
bubanoreka LIOK
https://m.edsoo.ru/00aelae8
bubaunoreka LIOK
https://m.edsoo.ru/00aelc64

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

bubauoreka LIOK
https://m.edsoo.ru/00ae1d86
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denepanbHas padodas nmporpamma | Xumus. 8-9 kimaccel (0a30BbIi yPOBEHB)

Ne Tema ypoka KosindectBO 4acoB Jarta JJIeKTpOHHbIE UPPOBBIE
n/o Bcero KouTposbHbie [IpakTudeckue H3YICHHA 06pa3oBaTe/IbHblE PECypChI
paboThl paboThl
57  Oxcuabl, THAPOKCUABI U cosiu xkesesa (I1) u xkesesa (I11) 1 bu6bsaunoTteka [JOK
https://m.edsoo.ru/00ae35e6
58 (Q6061LieHHe U cCUCTEMATHU3alUA 3HAHUH 1
59 IlpakTuueckas pa6orta N 7. Pemenue 1 1 Bu6sunoTteka LIOK
3KCIIepUMeHTAaJIbHBIX 3a/ja4 110 TeMe «BaxkHenuune https://m.edsoo.ru/00ae3de8
MeTaJlJIbl U UX COeJUHEHHUSI»
60 BpryucaeHUs M0 YpaBHEHUAM XUMHUYECKUX peakui, ecin 1 bubauoTteka LLOK
OJIVH W3 peareHTOB /laH B U30bITKE HUJIU COJEPKUT https://m.edsoo.ru/00ae1750
npuMecH. BerurcieHuss MaccoBOM A0J1M BbIX0/la MPOAYKTA
peakuuu
61 (0606I1IeHHe U CUCTEMaTHU3al[Us 3HAaHUH 1
62 KoHTposibHas pabota N24 o TeMe «BakHeimue Metaibl 1 1
U UX COeIUHEHUS»
63 BerecTBa U MaTepuaJsibl B IOBCEJTHEBHOM KU3HU YyesoBeka 1 bubanoreka LIOK
https://m.edsoo.ru/00ae3f50
64 XuMuyeckoe 3arpsi3HeHHe OKPYKarolel cpe/bl 1 bu6snoTteka [JOK
https://m.edsoo.ru/00ae4270
65 PoJib XMMHU B PellleHUH 3KOJIOTHYeCKUX IPo6JieM 1 bu6snoTteka [JOK
https://m.edsoo.ru/00ae4270
66 PesepBHBIN ypok. 060611eHNEe U CUCTeMaTHU3anusd 3HaHU 1 BubauoTteka LLOK
https://m.edsoo.ru/00ae0d0a
67 PesepBHbIN ypok. 060061eHHEe U CUCTEMATHU3alUs 3HAHUU 1 bu6snoTteka [JOK
https://m.edsoo.ru/00adb33c
68 PesepBHbIN ypoK. 06001eHHEe U cCUCTEMATHU3alUs 3HAaHUK 1 Bu6anoTeka [IOK

https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
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