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MHOSCHUTEJIBHAS 3AIINCKA
AnantupoBaHHas paboyasi mporpaMma IO XMMHH COCTaBJI€HA Ha OCHOBE TPeOOBaHUM K
pe3ysbpTaTaM OCBOCHHUSI MPOTPaMMbI OCHOBHOTO 00111ero oopazoBanusi, npeactaBieHHbIX B PT'OC
00O, a Taxxe OPHMEHTHPOBAHA Ha LIEJIEBBIE IPUOPUTETHI JTyXOBHO-HPABCTBEHHOI'O pPa3BUTHS,
BOCIIUTAHUS M COIMANIM3alud oOydJarommxcs, chopmyiaupoBaHHbie B Paboueit mporpamme
BOCITMTAHHUS.

Copepxanue ydeOHOro mpeamera «XuMHUS», IMpeacTaBieHHoe B DenepaibHON
alanTUpOBaHHOW pabouedt mporpamme, cooTtBeTrctByer @DOI'OC OO0, ®denepanbHOU
aJanTUPOBAaHHONW 00pa30oBaTeNIbHON MpOrpaMMbl OCHOBHOTO 001Iero oOpa3oBaHMs Ui
00y4aroIuXcs ¢ 3aJIepKKON ICUXUYECKOTO Pa3BUTHS

Peanuzamus naHHON mporpaMMbl B Iiporiecce o0ydeHust mo3BoUT odydaromumcst ¢ 311P
YCBOMTD KJIFOUEBbIE XUMUYECKUE KOMIIETEHLIMHU U MOHATH POJIb U 3HAUEHUE XUMUU CPEIU APYTUX
HayK O IIPHUPOJIE.

W3ydyenne XuUMHUHM CIOCOOCTBYeT (OPMHPOBAHUIO Y OOYyYarOIIUXCS HAyYHOTO
MHUPOBO33PEHHUS, OCBOCHUIO OOLICHAYYHBIX METOAOB (HaOJIIOJeHHE, U3MEPEHUE, SKCIIEPUMEHT,
MOJIEJIUPOBAHUE), OCBOCHUIO MPAKTUYECKOTO NMPUMEHEHMsI Hay4HbIX 3HAHWN, OCHOBAHHOI'O Ha
MEXIPEAMETHBIX CBA3sX ¢ mpeameramu «Okpyxkaromuii mupy, «Dusukay, «buonorusy,
«I'eorpadus», «MaremaTrka» U HOpPMUPYET KOMIIETSHIIMH, HEOOXOIUMBIE IS MPOIOJKECHUS
0o0pa3oBaHus B 00JIACTH €CTECTBEHHBIX HAYK.

N3yyenne xumun crocoOCTBYeT pa3BUTUIO y oOyuaromuxcs ¢ 3IIP npocTpancTBEHHOrO
BOOOpakeHUs, (PYHKIMOHAIBHONH TIpPaMOTHOCTH, YMEHHUS BOCIPUHUMATh W KPUTHYECKU
aHAJTM3UPOBATh MH(GOPMAIIHIO, TPEICTABICHHYIO B Pa3IHMYHBIX (popMax. 3HAYNMOCTH MPEIMETa
JUTSL pa3BUTHUSA KU3HEHHOU KoMmeTeHIMK oOyydaromuxcs ¢ 3I1P 3akmoyaeTcs B yCBOGHUH OCHOBBI
XUMHYECKHX 3HAHWH, HEOOXOMUMBIX JJIsi TIOBCEAHEBHOW JKHW3HU; HABBIKOB 3J0POBOTO H
0e30macHOro MJisi 4YeloBeKa M OKpy)Kawlled ero cpeasl obOpa3a ku3HU; (HOPMHUPOBAHUU
JKOJIOTUYECKON KYJIbTYPHI.

[IporpamMma oTpaxkaeT cojaepkaHue OOydeHUs MpeaMeTy «XHUMHs» C Y4eTOM OCOOBIX
oOpasoBarenbHbIX MoTpeOHocTel oOyuaronuxcst ¢ 3[IP. Omnanenune ydeOHBIM MPEAMETOM
«XuMHs» TIPEACTaBISET OMPEACNIEHHYI0 TPYAHOCTh it oOyuatonuxcs ¢ 3IIP. Oto cBsizaHo ¢
OCOOEHHOCTSIMU MBICIUTEIBHON JEATENIbHOCTH, MEPUOJNYECKUMH KOJIeOaHUSIMU BHHUMAaHUSA,
MaJlbiIM 00BEMOM TMaMATH, HEJOCTATOYHOCTBIO OOINero 3amaca 3HaHWHA, MOHUKEHHBIM
MO03HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHUSL.

Jlnist ipeo1ofieHNust TPYAHOCTEN B U3yUEHMH y4eOHOro npenMera «XuMus» HeoOXoauma
ajanTtanus ooObema 1 Xxapakrepa yueOHOIro Marepualia K o3HaBaTeIbHbIM BO3MOXHOCTSIM JIaHHOM
KaTeropuu OOY4YaIOLIUXCs, y4eT HMX OCOOCHHOCTEH pa3BUTHS: HCIOJIb30BAaHHUE AalTrOPUTMOB,
BHYTPUIIPEIMETHBIX W MEXIPEIMETHBIX CBSA3€H, IMOCTENEHHOE YCIOKHEHHE H3Yy4aeMOro
Mmarepuana.

[Tpu u3yyeHNH XUMUM HEOOXOIUMO OCYIIECTBIATh B3aMMOAECHCTBUE Ha MOJUCEHCOPHOU
OCHOBE.

Teopernuecknii MaTepuan pEKOMEHIYETCs Hu3ydaTb B IPOIECCE INPaKTUYECKOU
JeSITeIbHOCTH. BO3MOXXKHO BBIJEJIEHNE OTAENbHBIX YPOKOB Ha pelIeHHE 3ajad B CBSI3U CO
CJIO)KHOCTBIO aHanu3a TekcTa ooyvaroummucs ¢ 3[1P. Oprannueckoe eJMHCTBO MPAKTHUECKOH U
MBICTTUTENILHON J1eATEIbHOCTH O0YyYaloUMXcs Ha YpoKaX XMMHH CIOCOOCTBYET MPOYHOMY U
OCO3HAaHHOMY YCBOGHHUIO Oa3MCHBIX XMMHUYECKUX 3HaHMA M yMeHHi. Oco0oe BHHUMaHUE MpU
U3YYCHUH XUMHUHU YAEISeTCs U3YUYEHHUIO «CKBO3HBIX)» TOHATUH W (OPMHPOBAHUIO HaBbIKa
CTPYKTYPHUPOBAHUS MaTepuaa.

enu u 3amaun u3ydeHus yaeOHOTO peaMeTa « XUMHsH

OOme nenu u3ydeHus ydeOHOro mpeamera «XuMHs» IpelcTaBieHsl B DenepaabHOR
paboueit mporpaMMe OCHOBHOTO 00111ero 00pazoBaHusi. OHM aKTyaTM3UPOBAHBI C YUYETOM HOBBIX
IPUOPUTETOB B CHUCTEME OCHOBHOTO 0OIIero oOpa30BaHUs, HANpaBIEHHOCTH OOydeHUs Ha
pa3BUTHE U CaMOpa3BUTUE JUYHOCTH, (OpMUpOBaHHE €€ HMHTEIUIeKTa W OO0Ied KYyJIbTYpBI.
OOyueHue yMEHUIO YUUTHCS U MPOJOJKATh CBOE 00pa30BaHUE CAMOCTOSTENILHO B HACTOSIIEE
BpeMsI SBJISIETCS OAHON U3 BaKHEHUIINX (PYHKIMM yueOHBIX TPEIMETOB, B TOM YUCIIE U « XUMUN.



Jlst o0yuaromuxcs ¢ 3I1P, Tak ke, Kak 1 11 HOpPMaTUBHO Pa3BUBAIOIINXCSI CBEPCTHUKOB,
OCBaMBAIOUIMX OCHOBHYIO 00pa3oBaTelIbHYIO IpoOrpamMMmy, JOMUHHUpYIOIIEEe 3HAYCHHE
nproOpeTaroT TaKue e, Kak:

(GbopMHpOBaHHE HHTEIJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHITHIO PEILICHHH, CIOCOOHON aJanTHPOBAThCA K OBICTPO MEHSIOUIMMCS
YCIIOBUSIM KHM3HH;

HANpaBICHHOCTh OOydYeHHs Ha CHUCTEeMAaTHYECKOE TMPHOOIIEHHE YyYalluXcs K
CaMOCTOSITEJIbHOW I103HABaTEJIbHOM JESATEIbHOCTH, HAyYHbIM U IPAKTHYECKUM MeETOoJaM
HO3HAHUsA, GOPMUPYIOLIMM MOTUBALMIO U PA3BUTHE CIIOCOOHOCTEN K XMUMUU;

o0ecriedeHrne yCIOBHM, CHOCOOCTBYIOIIMX TNPHOOPETCHHUIO OO0YYaIOIMMHCA OIbITa
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIILHOE 3HAUEHUE AJIS1 PA3JIMYHBIX BUJOB JESITEIBHOCTH;

¢bopmHupoBaHHEe YMEHHH OOBSCHATH M OLICHHWBATh SIBICHHUS OKPYXKAIOLIEr0o MHUpa Ha
OCHOBAHMU 3HAHH U OMBITA, TOJYYCHHBIX IPU U3YUYCHUN XUMUH;

(bopmHpoBaHKEe y 00yYarOIUXCsd T'YMaHUCTUYECKUX OTHOIIEHWH, MOHUMaHMsI LIEGHHOCTH
XUMHUYECKHX 3HAHUU JUIsi BBIPAOOTKH SKOJIOTUYECKH IIETIECOO0Pa3HOTO MOBEACHHUS B OBITY H
TPYAOBOM NEATEIBHOCTH B LIEISAX COXPAHEHUS CBOErO 3JI0POBbsI M OKpYXarolled NpUpOAHOM
cpenbl;

pa3sBUTHE MOTHBALUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOODY
npoduiis 1 HallPaBJICHHOCTHU AajbHEHUIIero 00yueHus.

Kypc HampaBneH Ha pelieHue Ccleayloumx 3aj1ad, 00eclneYuBaIOUINX pPeaTu3alnio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JIEATEIbHOCTHOIO MOJAXOAOB K OOYYEHMIO XUMHH
obyuatomtuxcs ¢ 3[1P Ha ypoBHE OCHOBHOT'O 00111€eTO 0Opa30BaHuUs:

(dbopMHpOBaHKE NEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPE/ICTaBICHUI O BellecTBax,
UX TPEBpAIEHUSIX W TPAKTUYECKOM IPHUMEHEHHH, OBJIAJCHHE MOHATUHHBIM almapatoM Hu
CHUMBOJIMUYECKUM SI3IKOM XUMHH;

OCO3HAaHHWE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMMUYECKON Hayku Kak o0nactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUYECKUX MPEBPAILICHUH HEOPraHMYECKUX M OpraHMYecKuX
BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHUH KUBOI 1 HEXUBOM MPUPO/IbI; YIiTyOJIeHHe IpeCTaBIeHUN
0 MaTepUaIbHOM €IMHCTBE MUPA;

OBJIaJICHE OCHOBaMH XHMHYECKOM TI'pPaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3HPOBATh U
O00BEKTUBHO OLICHUBATh JKU3HEHHbIE CUTYalluH, CBSI3aHHbIE C XMMHUEH, HaBbIKaMH O€3011acCHOTO
oOpallleHus ¢ BeIECTBAMHU, UCIIOIb3yEMbIMU B TOBCEAHEBHOM KU3HH; YMEHHEM aHATIU3UPOBATh U
IUIAHUPOBAaTh JKOJOTMYECKH O€30MacHOEe TOBEJEHUE B LEISIX COXpPAHEHUS 3/I0pOBbI U
OKpY XarolleH cpenbl;

¢bopMHpOBaHME YMEHUI YyCTaHaBIMBaThb CBSA3M MEXKIY pealbHO HaO0II0/1aeMbIMU
XUMHUYECKUMH SBJICHUSIMU U MTPOLECCAMU, IPOUCXOSIIUMHI B MUKPOMUPE, OOBSICHATh TPUUHHBI
MHOT000pa3us BEIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUSI, a TAKKE 3aBUCUMOCTh
IPUMEHEHHUS BEIIECTB OT UX CBOMCTB;

PUOOPETEHUE OMNbITa HCIOJB30BAaHUS PA3IMYHBIX METOJOB M3Y4YEHHUS BELIECTB,
HaOJI0IeHNUs 32 UX MPEBPAILEHUSIMH TPH MPOBEJCHUN HECIIOKHBIX XUMHUYECKUX IKCIIEPUMEHTOB
C UCIOJIb30BaHUEM J1TAOOPATOPHOTrO 000pYyA0BaHUS U PUOOPOB;

(dbopMupoBaHUE NPECTaBICHUH 0 3HAYEHUH XUMUUECKON HAYKH U PEIIEHUH COBPEMEHHBIX
HKOJIOTMYECKUX MpOOJeM, B TOM YHCIE€ B IMPEIOTBPALLEHUU TEXHOTCHHBIX U 3KOJOTHYECKHX
KaracTpod.

MecTo yuyeOHOro npeamMera « XMMHs» B y4eOHOM ILIaHe

B cootBercTBUM ¢ DenepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM
OCHOBHOT'0 00111eT0 00pa3oBaHus YUeOHBIN MpeaMeT «XUMUsS» BXOTUT B MPEIMETHYIO 00J1acThb
«EcrecTBeHHOHAay4HbIE IPEIMETHI» U ABIISETCS 00513aTEIbHBIM I U3yUCHHUS.

VY4eOHbIM IIIaHOM Ha e€ u3yueHue oTBeieHo 136 yueOHbIX 4yacoB — o 2 4 B HeJleNto B 8
9 KITaccax COOTBETCTBEHHO.

Conepxanue yueOHOTo mnpeamMeTa «XUMHs», npejcTaBieHHoe B DenepanbHoil paboueit
nporpamme, cooTBercTByeT GI'OC OOO, paszpaborano c¢ yuetom DenepalibHOW OCHOBHOU
00pa3oBaTeNbHONW MPOrpaMMBbl OCHOBHOTO 00Iero oOpa3oBaHusi MO Y4yeOHOMY NpeaMETy



«Xumus», cooTBercTByeT denepanbHON amanTHPOBAHHOM OCHOBHOM  00pa3oBaTEIbHOM
mporpaMmMe OCHOBHOTO 0OIIero o0pa3oBaHHs OOyYaOIIMXCS C 3aJCPKKOW TMCHUXHYECKOTO
pa3BUTHAL.

COJAEPKAHUE YYEBHOI'O IIPE/JIMETA «XUMUS»

8 KIIACC

IlepBoHaya/ibHbIEe XUMHYECKHE TIOHATHUS

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YelIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemecTBa. Gusnueckue cBoiCTBA BellecTB. ArperaTHoe coctosinue BeulecTB. [lonarue o metonax
no3HaHus B XxuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3iesieHus cMeceil.

ATOMBI M MOJEKYJIbl. XHUMHUYECKHE 3JIeMEHTHl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
[IpocTble U ClI0kKHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckas popmysa. BareHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemecTtB. OTHocuTelbHass aTomMHas Macca. OTHOCHUTENbHAs MOJEKYJspHas Macca.
MaccoBast 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KosmnuectBo BemecTBa. Moiib. Mossipast macca. B3auMocBsI3b KOJIMUECTBA, MACCHI M YUCTIA
CTPYKTYPHBIX €IMHHMII BemecTBa. Pacu€Tel mo popmynamMm XUMUYIECKIX COCTUHEHUH.

®u3nueckue M XUMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss UM €€ IMpU3HAKU. 3aKOH
COXPAaHEHUS MAaCChl BEIIECTB. XuMudeckue ypaBHeHus. Knaccuduxanus XUuMUYECKUX peakiuit
(coenMHEHUS, PA3JIOKCHHSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJI0H, MmpaBuwiaMu paboThl B JabopaTopuu U mpuéMamu
oOpaiieHusi ¢ abopaTopHBIM O00OpYyJAOBaHUWEM, M3yU€HUE M OMHCAaHHE (PU3MUYECKUX CBOWCTB
00pa3Ii0B HEOPraHUICCKUX BEIIECTB, HAOMIOACHHE (PU3MYeCKuX (TUIaBJICHUE BOCKA, TasHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHHE W KOHJCHCAIMS BOJbI) U XMMUYECKUX (TOPEHHUE CBEYH,
MPOKaJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBIE MeJia ¢ KMUCIIOTOM) SBIIEHUH, HaOII0IeHHUE U
OTKCaHNEe MPU3HAKOB MPOTEKAHMS XUMUUYECKUX PeaKIHii (pa3noKeHHe caxapa, B3auMOIeCTBIE
CEpPHOM KHUCIOTHI C XJOpUaoM Oapus, pasnoxkenue ruapokcuna menu (II) mpu HarpeBanuw,
B3aUMOJICUCTBUE KeJe3a ¢ pacTBopoM coiu menu (II), mzyduenue cnocoboB paszzeneHust cMecei:
C TOMOIIBI0 MarHurta, (UIBTPOBAaHWE, BHINAPUBAHUE, JUCTWILISAIUS, XpomaTorpadus,
MPOBEJICHNE OYUCTKU TMOBAPEHHOM COJM, HAOIIOJACHHE U OMUCAHHE Pe3ybTaTOB IMPOBEICHUS
OMBITAa, WITIOCTPUPYIOMIETO 3aKOH COXPAaHEHHMs] MacChl, CO3JaHHUE MOJEIeH MOJIeKYII
(IL1apOCTEPIKHEBBIX ).

BaxHeiiuue npeacraBuTe/ M HEOPraHU4eCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3J€MEHT M IpOCTOE BEIIECTBO.
Haxoxnenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHe CBOMCTBA (peaKIMu TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopoga. CrmocoObl TMONy4YeHHS KHUCIOpOJa B Ja0OpaTopuu U
MPOMBIIUIEHHOCTH. KpyroBopoT kuciopona B mpupoge. O30H — ajuIoTpOoIrHass MOAU(PUKAIIHS
KHCIIOpO/Ia.

TeroBoit 3dexT XuMUYecKOW peakiuu, TEPMOXUMHYECKHE YpaBHEHHUS, 3K30- U
SHIOTEPMUUYECKHE peakIuu. TOIMIWBO: yroidb M METaH. 3arpsi3HEHHE BO3AyXa, YCHUJICHUE
HNapHUKOBOTO 3P QeKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BerecTBo. HaxoxxaeHne Bogopo/a B mpupoe, Gu3ndeckue
1 XUMUYECKHEe CBOMCTBA, TPUMEHEHNE, CIOCOORI momyueHus. KucioTer u conu.

MoutsipHbIit 00BEM ra30oB. Pacd€Thl M0 XMMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBoicTBa BoAbl. Boma kak pactBoputens. PactBopbl. HaceinmeHHble u
HEHACBIIIEHHbIE PacTBOpPbI. PacTBOpHMOCTh BellecTB B Boje. MaccoBasi J0Jisi BEIECTBA B
pacTBope. XUMHUECKUE CBOMCTBAa BOAbl. OcHOBaHMS. Poiib pacTBOpPOB B MPUPOJAE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsS3HeHUE MPUPOIHbIX BoA. OxpaHa M OYMCTKA
MIPUPOJIHBIX BO.



Knaccudukanust nHeopranmyeckux coeauHennid. Oxcunpl. Knaccudukanus OKCHIOB:
coyieoOpasyroniie (OCHOBHBIE, KUCIIOTHBIC, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
OKCcHA0B. DU3NYECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydeHue okcuaos.

OcHoBanns. Kiaccudukanmst ocHoBaHWN: MIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuil. @uU3MYECKHME M XHUMHUYECKHE CBOWCTBAa OCHOBaHMH. [lomydenue
OCHOBAHUH.

Kucnotsl. Knaccudpukanus kucinor. Homenknatypa kucinor. Ou3nuecKkue ¥ XUMUYECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tomyyenue Kuciort.

Conu. Homenkiarypa coneil. @usndeckre M XMMUYECKUE cBoWcTBa cosieil. [lomydenue
coJIe.

['eneTnueckas CBs3b MEXIY KJacCaMd HEOPTaHUUECKUX COSTUHEHUM.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIpeeNieHne CoJepKaHusl KUCIOpoia B BO3AyXe, MOIydeHue, cooupaHue,
pacro3HaBaHME M HM3yY€HHUE CBOICTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCWUCTBUS BEILIECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHUS M IMPEKpaIIeHUs TOpeHus (moxapa), 03HAKOMJICHHE C
oOpa3lilaMd OKCHIOB M OINHUCAaHWE HMX CBOWCTB, TOJydYeHHE, COOMpaHWE, paclio3HaBaHUE U
M3y4YeHHE CBOMICTB Bojopoja (ropeHue), B3aumojencTBue Bomopoaa ¢ okcuaom menu (II)
(BO3MOYHO HCITOJIb30BaHKE BUICOMATEPHAIIOB), HAOMOIeHHE 00pa3IoB BellecTB KoauyecTBoM 1
MOJIb, HCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHUSI BEIIECTB C Pa3IUYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH pPacTBOPEHHOTO BEIECTBA,
B3aMMOJICICTBHE BOJABI C MeTalUlaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIIEOBaHUE OOPa3I[0OB HEOPTaHMUYECKUX BEIECTB Pa3NUYHBIX KIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKH WHIUKATOPOB B PACTBOpaX KHUCIOT MU IICIOYEH, HM3yueHHUE
B3aumoieiicTBus okcuaa meau (1) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT ¢ METAJJIAMH, PEaKIUit
HEUTpaNHu3alnu, MOJyuYeHUe HEPACTBOPUMBIX OCHOBAaHUH, BBITECHEHHUE OJIHOTO METaJlIa IPYyTUM
U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJauy MHo TeMe «Baxueilnme Kiaccsl
HEOPraHUYECKUX COCTUHEHUID.

Ilepuoauyecknii 3axkoH u Ilepumoanyeckass cucremMa xumudeckux sjemenros JI. H.
MenpeneeBa. CtpoeHne aToMOB. XMMHU4YeCKas ¢BfA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakunu

[TepBbIie MOMBITKH KiIacCU(PUKAITUN XUMHUECKUX JIeMEHTOB. [IoHATHE O TPyIIax CXOIHbBIX
AJIEMEHTOB (II[EJIOYHBIC U MIEIIOYHO3EMETbHBIC METAJIIBI, TAJIOT€HBI, HHEPTHBIE Ta3bl). JIEMEHTHI,
KOTOpBIe 00pa3ytoT aMm(poTepHbIe OKCUABI i TUAPOKCUIBI.

Ilepuonnueckuin 3akoH. llepuommueckas cucrema XuMHYEeCKHX odneMeHToB [J[. M.
MengeneeBa. KopoTkonepuonHas u anuHHonepuonHas ¢opMmbl Ilepuonnyeckoil cucTemsl
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI DJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX siziep. M30Tombl. DieKkTpoHbl. CTpOEHUE 3JEKTPOHHBIX
o06osouek aroMoB TiepBbIX 20 xummueckux daeMeHTOB I[lepmommueckoit cuctemsr I H.
MenneneeBa. XapakTeprUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro noJjioxkeHuto B [leproanyueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX AJIEMEHTOB, METAINTIMYECKUX U
HEMETaJUTMYECKUX CBOMCTB MO TPYIINIAM U MTEPHUOIAM.

3nauenne [lepuogmueckoro 3akoHa u [leproaudeckoil CUCTEMBI XUMHUUECKUX DJIEMEHTOB
JUIs pa3BUTHS HayKu U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBS3b. KoBanentnas (monstpHast u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATENIBHOCTh XUMUUECKUX 3JIeMEHTOB. MIOHHAsI CBSI3b.

Crenenb  okuciieHHs.  OKHUCIUTENBbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIporeccel
OKHCIIEHUS U BOCCTAaHOBJICHUS. OKHCIUTETN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKcnepumenn.



u3ydeHHe OoO0pa3loB BEIIECTB METAVIOB M HEMETAJUIOB, B3aMMOJAEHUCTBUE THUIAPOKCHIA
[IMHKA C PacTBOPAaMHU KHCJOT U ILEJIO0YEH, MPOBEIEHUE OIBITOB, WLIIOCTPUPYIOIIMUX PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA (TOpEHHE, peaKLIUH Pa3IoKEeHUs, COETUHEHNUS).

Mesicnpeomemmuunie céazu

Peanuszanus MEXIpPEAMETHBIX CBA3CH NPU U3yYEHUU XMMHH B 8 KJIacCe€ OCYLIECTBIIACTCS
yepes3 UCIOJIb30BaHKE KaK OOIINX €CTECTBEHHO--HAYyYHbIX IOHATHH, TaK ¥ OHATHH, ABIISIOIIUXCS
CUCTEMHBIMU JJIs1 OTJENbHBIX [IPEIMETOB €CTECTBEHHO--HAy4YHOT' O IIUKJIA.

OO111e ecTeCTBEHHO--HaYYHbIE IIOHATHS: HAY4YHbIH (aKT, TMIIOTE3a, TEOPHUs, 3aKOH, aHAJIN3,
CHHTE3, KJaccu(uKkauus, NEepUOJUYHOCTb, HAONIOJEHHE, SKCHEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHHUE, MOJIEIIb, SIBIICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIUJA, W30TOIbI,
pPaIuOaKTUBHOCTh, MOJIEKYJa, 3JEKTPUYECKUN 3apsij, BELIECTBO, Telno, 00BEM, arperatHoe
COCTOSIHUE BELIEeCTBa, ra3, (pu3Muyeckue BEIMYHMHBI, €AMHUIBI U3MEPEHMs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, neixanue, buocdepa.

I'eorpadusa: armocdepa, ruapochepa, MuHepanbl, TOpHbIE MOPOJbI, IOJIE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYECKasl peaKkuust

Ilepnonnueckuit 3axkoH. Ilepmoaunueckas cucrema xumuyeckux oaemeHtoB [[. U.
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB XMMHYECKHX
JJIEMEHTOB MEPBBIX TPEX INEPHUOIOB, Kajlus, KaJbLUd M HMX COCIUHEHUH B COOTBETCTBUU C
M0JIO’KEHUEM 3JIeMeHTOB B [lepronyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XUMHUYECKOM CBA3M. THUIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOWCTB BEIIECTBA OT THIA KPUCTAIUINYECKON PEILETKN U BU1a XUMUYECKOU CBS3U.
Knaccugukanus 1 HOMEHK/IaTypa HEOPraHWYECKUX BeLIecTB. XUMUYECKHE CBONCTBA
BELIECTB, OTHOCALIUXCA K Pa3IMYHbIM KjaccaM HEOPraHMYECKHX COEIMHEHUH, reHeTHdecKas
CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakiuil Mo pa3IuyHbIM MpU3HAKaM (110 YUCIYy M COCTaBYy
YUYaCTBYIOLIMX B PEaKIMH BEILECTB, 110 TEIIIOBOMY 3()(eKTy, 10 N3MEHEHUIO CTEeNEHEeH OKUCIIEHUS
XUMUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, TI0O Yy4YacTHUIO KaTaju3aTopa). OJK30- H
SHI0TEPMUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE YPABHEHHUSI.

[TonsiTe o ckopocTH XuMuuecko peakuuu. [ToHstTue 06 0OpaTMMBIX U HEOOpPaTHMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIXx peakuusax. [lonstue o
karanuse. [lonsaTue o XumMuueckom paBHOBECUH. PaKTOPBI, BIUSAIOIIME HA CKOPOCTh XUMHUYECKOU
peakuuu U MOJ0KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, SJIEKTPOHHBIM OaJlaHC OKHMCIUTENIbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBICHHE YpPaBHEHUI OKHCIMTEIbHO--BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOJIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

Teopust PAEKTPOIUTAYECKON AUCCONUALINK. DJIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
AHUOHBI. MeXaHM3M JIMCCOLMALIMHU BEIIECTB C Pa3IMYHBIMU BUAAMH XUMHUYECKOH cBsi3u. CTeneHb
nucconanui. CUIIbHBIE U Cl1a0ble 2JEKTPOIUTHI.

Peakumu moHHoro o6MeHa. YCIOBUS NMPOTEKaHHUs peakluil HOHHOTO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peaknuil. CBOWCTBA KHUCIOT, OCHOBAHWM M COJIEH B CBETE
NpeJICTaBICHUH 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakluud Ha HOHBL
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJENSMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYeCKHUX BEIeCTB —
METAJJIOB M HEeMeTauloB (TrpaduTa ¥ anMasa), CIOXKHBIX BELIECTB (XJopuaa HaTpus),
UCCJIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW pPEAKIMH OT BO3ACUCTBUS pa3IUUHbBIX



(akTOpOB, UCCIIEAOBAaHHE 3JIEKTPONPOBOAHOCTH PACTBOPOB BEILECTB, MpOIEcca AUCCOLUALMU
KUCIIOT, IIeJI049el U coliell (BO3MOXKHO MCII0JIb30BaHUE BUAE0 MAaTEPUAIIOB), IPOBEICHHUE OIBITOB,
WUTFOCTPHUPYIOMIUX TPHU3HAKK TPOTEKAHHWs pPEaKIuidi MOHHOTrO oOMeHa (0Opa3oBaHHE OcCajKa,
BBIJICJIEHUE Ta3a, 00Opa3oBaHUE BOJbI), OMBITOB, WLTIOCTPUPYIOMIUX HPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKLUUN (FOPEHHE, peaKLUu pPa3IokKEHUs, COSAUHEHUsI), PAcllO3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KA4YEeCTBEHHBIX pEaKUUil Ha HOHBI, pelIeHUe
9KCHEPUMEHTAJIbHbIX 3a7ay.

HemeTa/iibl 1 MX coeiMHEHHA

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHu okucieHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBa Ha IpuMepe Xjiopa (B3aMMOJAEHCTBHE C MeTalUIaMH, HEMeETajulaMi,
miesouyamu).  Xnoposogopod. ConsiHas KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIY4YEHHE,
npuMeHeHue. JlelicTBue Xjopa U XJI0pOBOAOPO/Ia HAa OPraHU3M YejoBeKka. BaxHeine X1opu/isl
U MX HaXOXJIEHUE B IIPUPOJIE.

OO6mas xapakrtepucThka 3jeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB,
XapakTepHble CTeneHH OKucieHus. CTpoeHune M (QU3NYECKUE CBOWCTBA MPOCTHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOJU(HUKAIIMHA KUCIOPOIa U Cepbl. XUMUYECKHAE CBOIMCTBA
ceprl. CepoBOJOpOJ, CTpoeHHUe, (U3MYeCKHe M XUMUYeckue cBoMCTBAa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe U XUMHUYECKHE CBOICTBa
(oOme Kak MpecTaBUTeNs KJlacca KUCIOT U crennpuieckne). XMMHUECKUE PEaKIiH, JIeKAIIe
B OCHOBE ITPOMBIIIJIEHHOT'O C110c00a MOJIy4eHUsl CEpHOM KUCIO0ThL. [[puMeHeHne cepHoi KUCIOTHI.
Conn cepHOM KHCIIOThI, KayecTBEHHas peakuus Ha cyibdar-uoH. HaxoxnaeHue cepbl U eé
COEMHEHUH B Ipupoje. XUMHUYECKOE 3arpsi3HEHHE OKPYXKarolleil cpeabl COeIMHEHUSIMU Cephbl
(KHCTIOTHBIE JI0XK/TH, 3arPS3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHHS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHM OKHCICHMsA. A30T, paclpoCTpaHEeHHE B IMpHUpoJe, (U3NYECKUe MU
XUMHYecKHe cBoiicTBa. KpyroBopotT a3ora B npupoje. AMMHUaK, ero (pu3n4eckue U XuMHUYECKUe
CBOICTBa, noydeHue u npuMeHeHue. Conu aMMOHMS, UX (PU3HUECKHE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBEHHass peaknysi Ha MOHBI aMMOHMSA. A30THas KHCJIOTA, €€ IOJy4YeHHE,
¢u3nueckne M XMMHUYECKHME CBOicTBa (0oOLIMe Kak TNpeAcTaBUTENs Kiacca KUCIOT U
cneunduyeckue). Mcnonb3oBaHWe HHUTPATOB M COJIEH aMMOHHUS B KadyeCTBE MHHEpPAJIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPY KaIOIIeH Cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIH, 3arps3HEHHE BO3/yXa, MOYBBI UM BOAOEMOB). Docdop, amaoTponHble MoAU(UKAIMU
doctopa, dpusznyeckue u xummuueckue cporctBa. Oxcun gocdopa (V) u pocdopHast kuciora,
¢u3nyeckne M XUMHMYECKHE CBOMCTBa, mosydyeHue. lcmonb3oBaHue QochaToB B KauyecTBe
MUHEPATBHBIX yI00pEHUI.

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHH OKHUCIEHHs. YTIepoJ], aljJoTPOIHbIE MOAU(DUKAIINK, PACIPOCTPAHEHUE B
npupoje, pusndeckue 1 XuMHYecKrue cBoicTBa. Afcopouus. KpyroBopor yriepoaa B npupoe.
Oxkcunpl yrnepoaa, ux (pu3nyecKkue U XMMUYECKHEe CBOWCTBA, JIEWCTBHUE Ha KMBBIE OPTaHU3MBI,
NOJyYeHHEe U NMpUMEHEeHHe. DKOJIOTHYeCKHue MpobaeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTe3a II100aJbHOr0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIA 3PQeKT. YroibHas KUCIOTa U €€
colu, UX (U3MYECKHe M XMMHUYECKHE CBOICTBa, MolydeHHe U npumeHeHHe. KadecTBeHHas
peaxiusi Ha KapOoHaT-HOHBL. Mcnonp3oBanue kapOOHATOB B ObITY, METUIIMHE, TPOMBIIIJICHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COCIUHEHMAX Yriepona
(MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJ, TTIMIEPUH, YKCYCHas KucioTa). [IpupoaHbie nCTOUHUKN
YTJIIEBOIOPOAOB (yroJib, MPUPOIHBIN ra3, He(PTh), MPOAYKTHI UX NepepaboTku (OEH3UH), UX POJIb
B OBITY U MpOMBIILIEHHOCTU. [IoHATHE 0 OGMOJOTHYEeCKH BaXKHBIX BEIIECTBAX: KMpax, Oenkax,



YIJIEBOJAX — M HUX POJM B KU3HM YEIOBEKAa. MarepuanbHOE €IUHCTBO OPraHUYECKHX H
HEOPraHWYECKUX COECTUHEHMI.

Kpemunii, ero ¢usmveckne M XUMHUYECKHE CBOWCTBA, TOJYYCHHE M TPUMEHEHUE.
Coenunaenus kpemMHuss B npupone. OOmme mnpeacraBneHuss o0 okcunme kpemuaus (IV) u
KpeMHUEBOU KuciioTe. CHIIMKATHI, UX UCTIOJIh30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BaxkHeiime
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEeMEHT, OeToH, xene300eToH. I[Ipobiembl
0€30MacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOI JKHU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHe 00pa3lloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJIIHON KHCIIOTBI, IPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUA-HUOHBI U HAONIO/IEHHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3MYecKue U XMMUYECKHE CBOWCTBA TajOr€HOB U UX COEIUHEHUN (BO3MOXKHO
UCTIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMIIEHHE C O0pa3laMu XJIOPUIOB (TaJOT€HHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U e€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATepHUaoB), HaOJIOJeHHe IMpolecca OOyrJiMBaHMsA  caxapa IMOJA  JAeWCTBUEM
KOHIEHTPUPOBAHHOMN CEPHOI KUCIOTHI, U3yYeHNE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOMN
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMM Ha cyib(paT-MOH U HaONIO/IEHHE IMpHU3HAKa €€
NPOTEKaHMs, O3HAKOMJICHHE C (PM3UYECKUMHU CBOWCTBAMH a30Ta, (ocdopa m MX COeaMHEHHH
(BO3MOYKHO HCIIOJIb30BaHKUE BHAEOMATEPUAIIOB), 00pa3aMu a30THBIX U HocHOpHBIX yI0OpEeHHIA,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M U3Y4YEHHE CBOWCTB aMMHaka, MpPOBEACHUE
KaueCTBCHHBIX PEaKIIMii HA NOH aMMOHHMSI U (pochaT-HuOH U H3yUCHHUE MPU3HAKOB UX MPOTCKAHWS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEAbO (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHANIOB), H3Y4YCHHE MOJeNed KPUCTAIMYECKUX pemETOK anMasa, rpadura,
dyniepeHa, 03HaKOMJICHHUE C TIPOILECCOM aJICOPOIIUU PACTBOPEHHBIX BEUIECTB AKTHUBHUPOBAHHBIM
YIIEM U yCTPOMCTBOM NPOTHUBOra3a, oJyueHue, CoOupanue, paclio3HaBaHUE U U3y4YE€HUE CBOMCTB
YIJEKUCIOro ra3a, IpPOBEJCHHE KAauyeCTBEHHBIX peakluid Ha KapOOHaT M CUJIMKAaT-UOHBI U
U3yY€HUE T[PU3HAKOB HUX IMPOTEKAaHUs, O3HAKOMIICHHME C NPOAYKUHUEH CHJIMKATHOU
MIPOMBILUIEHHOCTH, PELICHUE IKCIIEPUMEHTAIbHBIX 33124 110 TeMe «BakHeilre HeMeTauibl 1 X
COEIIMHEHUSD.

MeTaJu1bl U HX COeITMHEHUS

OO01mas xapakTepuCTUKa XUMUYECKUX 2JIEMEHTOB — METAJJIOB Ha OCHOBAHHUH UX MOJOKEHHS
B [lepmonnueckoit cucreme XxuMudeckux siaeMeHToB JI. 1. MeHneneeBa U CTpOEHHSI aTOMOB.
Crpoenue MetayoB. MeTainyeckasl CBsSI3b M METaJUIMYECKash KPUCTAJIMYECKas pPelETKa.
DNEKTPOXUMUYECKUNA psAJ HanpspkeHud MeramuioB. dusmyeckne M XMMHUYECKHE CBOMCTBA
MetauioB. O0Iue crnocoObl NoaydeHus: MeTamuioB. [IoHsATHE 0 KOPPO3UM METAJUIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CruiaBbl (CTanb, YyTyH, JIOPAJIOMMHMNA, OpOH3a) M HX
MIpUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenouynsle MeTauIbl: OJI0KEHUE B [lepnonnueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /[
W. MeHnneneeBa, CTpO€HUE MX aTOMOB, HaXOXJeHUE B npupoje. Puznueckue U XUMUYECKUE
cBoOMCTBa (Ha mpuMepe HaTpust U Kaymst). OKCUIBI M THAPOKCHUIBI HATpHS U Kanus. [[pumenenue
HIEJIOYHBIX METAJIJIOB U UX COETUHEHUH.

[[{enouno3emMenbHBIE METAIBI MArHUM U Kalbluii: osioxkeHue B [lepuoanueckoii cucreme
xummnueckux snemeHtoB [I. 1. MenneneeBa, cTpoeHHEe MX aTOMOB, HAXOXKJIEHUE B IPUPOJE.
DuU3nyecKue U XMMHYECKHE CBOMCTBA MAarHus W Kajblus. BaxkHeline COCIUHEHUS KabLMs
(oxcua, TuapoKcuI, coyn). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHH .

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J[. W.
MenzeneeBa, CTpOEHHE aToMa, HaXOKJAEHUE B Ipupoje. Ousnueckre 1 XMMUYECKHE CBOWMCTBA
anmoMuHUS. AMQOTEpHbIE CBOMCTBA OKCH/Ia U THIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnomoxenue B Ilepuonnueckoit cucrteme xumuyeckux osnementoB JI. W
MenzeneeBa, CTpOEHHE aTOMa, HaXOXACHHUE B npupoje. Puznyeckue U XMMUUECKHUE CBOMCTBA



xene3a. Oxcunpl, ruapokcuasl U conu xenesa (II) m xenesa (III), mx cocraB, cBoiicTBa U
MOJTyYEeHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ 00pa3IlaMu METAJUIOB U CIUIABOB, MX (PU3NYECKUMHU CBOMCTBAMU, U3yUCHHE
Pe3yJIbTaTOB KOPPO3UU METAILIIOB (BO3MOKHO HCIIOJIb30BAaHHE BUICOMATEPHATIOB), 0COOCHHOCTEM
B3aMMOJICHCTBUSl OKCHJA Kajdblusi W HATpusi C BOJOM (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), MCCIIEIOBAHUE CBOMCTB >XECTKOM BOJBI, IpoIlecca TOPEHHs >Keje3a B
KHCIOpoJe  (BO3MOXHO  MCIIOJIb30BAaHME  BUJEOMATEpHUalIOB), IPU3HAKOB  IPOTEKAaHUS
KAueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajbllUs, alllOMUHUA, LKUHKA, xkene3a (II) u xenesza
(I1I), meqm (1), HaOMOIEHWE W OMKMCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHW MOHAMHU HATPHS,
KaJIus ¥ Kaublus (BO3MOXHO HCIOJIb30BAHUE BUACOMATEPHAJIOB), HCCIEI0BaHHE aM()OTEPHBIX
CBOWCTB T'MJIPOKCHA AIFOMUHUS M THIPOKCH/IA IMHKA, PEIICHNE SKCIIEPUMEHTAIBHBIX 33/1a4 110
TeMe «BakHelrie MeTaibl U UX COSAUHEHUSY.

XuMHS ¥ OKpY:Kalomas cpeaa

BemecTBa 1 Marepuainsl B MOBCEAHEBHOM XU3HU 4elloBeKa. be3omacHoe MCnoab30BaHUE
BEIIECTB M XMUMHYECKMX peakuuii B ObiTy. IlepBas momMomp Hpu XHMHYECKHX OXKOTax M
OTpaBIICHUSIX.

XUMHYECKOE 3arpsA3HEHUE OKpYXKarollel cpefibl (MpeaebHas 10IMyCcTUMasi KOHLIEHTpaLUsl
BeulecTs, gainee — [1/1K). Ponp xumuu B pelieHuu 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3loB MaTepHaIOB (CTEKIIO, CIUIaBbl METAJUIOB, TOJIMMEPHBIE MATEPUAIIHI).

Mesxicnpeomemmunle ceasu

Peanuzanus MEXIpeIMETHBIX CBSI3€H MPU M3YYCHUH XUMHUH B 9 Ki1acce OCYIIeCTBISETCS
Yyepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATUHN, TaK U MIOHITHHN, SIBIISTIOLIXCS
CUCTEMHBIMU JJIS1 OTJICNbHBIX [IPEIMETOB €CTECTBEHHO--HAyYHOTO ITHKIIA.

OO0mme ecTecTBEHHO-HAYYHbIC TOHATHUS: HAYUHBINA (aKT, THIIOTE3a, 3aKOH, TEOPHUs, aHAJIH3,
CHHTE3, Kiaccu(ukanusi, NEPUOJUYHOCTh, HAONIOIEHHE, SKCIEPUMEHT, MOJCINPOBAHHE,
U3MEpEHUE, MOJIEINb, IBJICHUE, TAPHUKOBBINA Y PEKT, TEXHOJIOTHSI, MATEPHAIIBL.

Odusuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIWJA, HW30TOIIHI,
pPalOaKTUBHOCTh, MOJIEKYJa, DJIIEKTPUYECKUI 3apsl, MPOBOJHHUKH, TOIYIMPOBOIHUKH,
JTURJIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJIO, 00OBEM, arperaTHoe COCTOSHUE BEIIECTBa, Ias,
pacTBOp, paCTBOPUMOCTh, KPUCTATUIMYECKAS PENIETKA, CIUTABhI, PU3NIECKNE BETMIUHBI, €IMHUIIBI
U3MEpPEHUs, KOCMUUECKOE IPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢orocunres, apixaHue, O6uocdepa, 3KOCUCTEMa, MHUHEpaJbHbIE YI0OpEHHUS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTRA.

['eorpadusi: armocdepa, runpochepa, MUHEpanbl, TOPHbIE MOPOJbI, IMOJIE3HbIE HCKONAEMBbIE,
TOTLIIMBO, BOJHBIE PECYPCHI

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA NNPOT'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJBTATHI

JImdHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JIOCTUTAIOTCS B XOJIe OOYUYCHHSI XMMHUH B €IUHCTBE Y4EOHON M BOCITUTATEIHLHOU JEITEILHOCTH B
COOTBETCTBUM C  TPAAUIUOHHBIMM  POCCUMCKMMH  COIIMOKYJIBTYPHBIMHU U  JYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, TIPUHSATHIMU B OOIIECTBE MpaBWUJIAMH M HOPMaMHU TOBEICHUS U
CIOCOOCTBYIOT ITpOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALUN 00yYatOIUXCsl.

JlugHOCTHBIE pPE3yIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOM TO3WTHBHBIX IIEHHOCTHBIX OPHUEHTAIlU U PACIIMPEHHE OIbITa JESITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTHU:

1) naTpHOTHYECKOT0 BOCIIMTAHUS:



[IEHHOCTHOTO OTHOUICHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYUHOMY
HACJIETUIO, TOHMMAHUS 3HAu€HUs XMUMHUYECKONM HayKH B J>KM3HU COBPEMEHHOrO OOIEeCcTBa,
CIIOCOOHOCTH BJIAJETh JOCTOBEpHOU MHGOpMaIueil 0 NMepeqoBbIX TOCTHKEHUSX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUSX 00 yCTpOWCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOTr0 BOCIIUTAHMS:

MPEACTABJICHUS] O COLMAIBHBIX HOpPMaxX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJUICKTHUBE, KOMMYHHUKATUBHOMN KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM,
y4e0HO-UCCIIeIOBATeIbCKOM, TBOPUYECKONM U JAPYruX BHUJAX MACSITENbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HON COBMECTHOM JESATENIbHOCTH MPH BHIMOJIHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYE€OHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOINIOHMMAHHUIO ¥ B3aWMOIIOMOINM B IPOIIECCE ITOW y4eOHOU MesATeNIbHOCTH, TOTOBHOCTHU
OIICHUBATH CBOE MOBEACHHUE U MOCTYIIKU CBOMX TOBAPHUIIEH C MO3UIIUU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) IEeHHOCTH HAYYHOT O MO3HAHMSI:

MHUPOBO33PEHUYECKUE  MPEACTABICHHUS O  BEIIECTBE M  XMMHYECKOH  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKU U COCTABIISIIOIIME OCHOBY ISt
MOHMMAHUSA CYIIHOCTU HAYYHOU KapTHUHBI MHUPA, IPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS TIPUPOJIBI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOTHON Cpeoil, O pOiIr XUMHUH B MIO3HAHUHU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATE/IbHBIE MOTHUBBI, HAIIPABJICHHbIE HA IOJY4YEHHE HOBBIX 3HAHUN IO XUMHH,
HEoOXOoauMbIe Il OOBACHEHUs HAOMIOAAEMbIX TMPOIECCOB M SBJICHHM, MO3HABATEIHHOM,
WH()OPMAIIMOHHON U YUTATEIILCKON KYJIbTYpPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIbBHOU pabOThI
C Y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOY4YEeHHIO M MO3HAHWIO, JIOOO03HATENHHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHON M MCCIICOBATEIBCKON JEATSIBHOCTH, K OCO3HAHHOMY BEIOODY
HaIPaBJIECHHOCTH M YPOBHS OOYYECHHS B JaJIbHEHIIIEM;

4) popMHUpPOBaAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE [IEHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKU
Ha 3JI0pOBBIA 00pa3 >KW3HU, OCO3HAHME TOCIEACTBUH W HENMPHUSITHE BPEIHBIX MPUBBIYEK
(ymotpebneHusi ankorofisi, HApPKOTUKOB, KYpEHHUs), HEOOXOAUMOCTH COOIIOJIEHUS TIPaBHI
0e30MacHOCTH MPHU O0PAIEHUHN ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U pealbHOMN KU3HHU;

5) TPyA0BOI0 BOCIIMTAHMSA:

MHTEPEC K MPAKTUYECKOMY U3YyUEHUIO MPOEeCcCuil U Tpyaa pa3audHoOro poja, yBaxeHue K
TPYIy U pe3yJibTaTaM TPYAOBOMU ESITEILHOCTH, B TOM YHCIIC HA OCHOBE TPUMEHEHHUS ITPEIMETHBIX
3HAHMM TI0O XWMHH, OCO3HAHHBIA BBIOOP WHIWBUIYAITBHOW TPAaGKTOPUHM TPOAOTKEHUS
o0pa3oBaHHUs ¢ Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
WHTEPECOB W TMOTPEOHOCTEH, YCIENTHOW TPOo(eCcCHOHANBbHON NEeATeTbHOCTH W Pa3BUTHS
HEOOXOAMMBIX YMEHHUH, TOTOBHOCTH aJIaITUPOBATHCS B MPOGECCHOHATBHOU CPEJIE;

6) 3K0JOrMYecKOro BOCIIUTAHMA:

DKOJIOTMUYECKH I1IeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY >KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 30POBOTO0 M 0€30MacHOro odpasa KU3HU,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (HU3NYECKOMY U TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHUWE MEHHOCTU COOJIIOICHUS TIPABMIJI OE30MIaCHOTO MOBEICHUS TIPH paboTe C BEIIECTBAMH,
a TaKk)Ke B CUTYAIUAX, YTPOKAIOIINX 3TOPOBBIO M )KU3HU JIFOJCH;

CIOCOOHOCTH MPUMEHSTh 3HAHUS, TIOJTy9aeMble P U3YUYEHUN XUMUH, JIJIS PEIICHUS 33714,
CBSI3AHHBIX C OKPYXAIOIIEH NPUPOAHON Cpedou, sl TMOBBIMIEHHUS YPOBHS 3KOJIOTHYECKOMN
KyJbTYpPBbl, OCO3HaHHS II00ATBHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM U MyTeH UX pelieHHs



MIOCPEJICTBOM METOJ0B XUMHH, S3KOJIOTMYECKOI0 MBIIUICHHS], YMEHUS PyKOBOJICTBOBATHCS UM B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COIMAIbHOW MPAKTHUKE.

METAIIPEJJMETHBIE PE3YJ/IbTATBI

B cocraBe MmeranpeaMETHBIX pPe3yJbTAaTOB BBIACISAIOT 3HAYUMBIC IS (HOPMHpPOBAHUS
MHUPOBO33peHUsl OOLICHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUnore3a, (akr, CUCTeMa,
MPOLIECC, IKCIEPUMEHT U JAPYToe.), KOTOPbIE UCIOJIb3YIOTCA B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUN U3 ITUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O
[[EJIOCTHOW HAYYHOW KapTUHE MHpA, U YHHBEpPCaIbHBbIC yueOHbIE NEHCTBUs (TIO3HABATEIbHBIC,
KOMMYHHUKATHBHbIE, PETYJATUBHBIE), KOTOpble oOecnednBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TEIbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAJIbHbIE YYeOHbIE eiicTBUS

ba3soBble Jlornyeckue a1eiicTBUA:

YMEHHUS HCHOJIb30BaTh IPUEMBI JIOTUYECKOIO MBIIUIEHU @PU OCBOCHUU 3HAHUM:
PacKpbIBaTh CMBICII XMMUUECKUX MOHATHH (BBLIEIATH UX XapaKTepHbIE IPU3HAKH, YCTAaHABINBATh
B3aMIMOCBSI3b C JAPYTMMHU IOHSTHSAMH), HCIIOJIB30BATh TMOHSATUS IS OOBSCHEHUS OTACIBHBIX
(aKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS M KPUTEPUU I KIIACCU(DUKAIIMN XUMUUECKUX BEIIECTB
U XMUMHYECKUX PEaKIMii, yCTaHABIWBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEX]Yy OOBEKTaMH
U3YYEHHUSI, CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYyKTHUBHBIC, ACIyKTUBHBIC, MO AHAJIOTHUH),
JienaTh BbIBOJIBI M 3aKJIFOUEHHS;

yMEHHE MPUMEHATH B MPOIECCE MO3HAHUS MOHATHSA (NIPEAMETHBIE U METaNpEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICTH, HCIOJIb3yeMble B XUMHUH, IPeoOpa30OBBIBATH IIHUPOKO
MPUMEHSEMbIE B XUMUU MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI DJIEMEHTA),
xuMudeckass ¢GopMylia W ypaBHEHHE XHMHYECKOHW peakiuu — TMpU pElIeHud YydeOHo-
MO3HABATENIBHBIX 3a/lady, C Y4YETOM OTHX MOJEIbHBIX MPEJACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKM M3yY9aeMbIX OOBEKTOB — XMMHUYCCKUX BEIICCTB H
XUMHYECKHX PEaKIMil, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIC CBSA3H H
MIPOTUBOPEYUS B U3YyUaEMBbIX MPOIECCaX U SBJICHUSIX.

ba3oBble ucciiegoBarebcKue 1eiCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABICHHbIE BOMPOCHI B KAue€CTBE MHCTPYMEHTa IO3HAHMS, a
Takke B KayecTBE OCHOBBI i (POPMUPOBAHUS THUIMOTE3bl IO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMbBIX CYK/ICHHII;

npuoOpeTeHne OMbITa MO TUIAHHUPOBAHUIO, OPTaHU3AIMH W TPOBEACHUIO YYCHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJI0M MPOIlecca, CaMOCTOSATENBHO MPOTHO3UPOBATh €r0
pe3ynbTat, (GopMyIHpoBaTh OOOOIIEHHS M BBIBOJBI MO pe3yibTaTaM IPOBEIEHHOTO OIbITA,
MCCJIETOBAHMsI, COCTABIISATh OTUET O MPOJeNaHHOM padoTe.

Pa6ora c undopmanmeii:

yMEHHE BBIOUPaTh, aHATTM3UPOBATh U MHTEPIPETUPOBATH HH(POPMALIMIO PA3IUYHBIX BUOB
U (OpM Mpe/ICTaBICHHUS, TOIYyIaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JIUTEpaTypa
XUMHYECKOTO COJIEpKaHUsI, CIIPAaBOYHBIE TOcoOUs, pecypchl UHTepHEeTa), KPUTHYECKH OIIEHUBATh
MIPOTUBOPEUYMBYIO M HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

yMEHUE MPUMEHSTh Pa3IndHbIe METOBI U 3alPOCHI MPU TIOUCKE U 0TOOpe MHGOPMAITUHU 1
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOUMBIX JJIsl BBITIOTHEHHs Y4eOHBIX U TTO3HABATENbHBIX 3324
OmpeAeNnéHHOr0 THIMA, MPUOOPETeHHWE OMbITa B O0JIACTH HCIOJIL30BaHUs HH(OPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUM, OBJIAICHUE KYJIbTypOH aKTUBHOTO HMCIIOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEILHO BBIOMpAaTh ONTUMAIbHYIO (OpMY TMPEICTaBICHUS
uH(pOpMAIllMKM ¥ WJUTIOCTPUPOBATH pEIIaeMble 3aJaud HECIOKHBIMH CXeMaMH, JAHarpaMMaMH,
IpyrumMu GpopMamMu rpaduky U ©X KOMOUHALIUSAMUY;

yMEHHE HCIOJb30BaTh W AaHAJIM3UPOBATH B Ipolecce y4yeOHOW M HCCIeA0BaTEIbCKOM
JEeSTENIbHOCTH UHPOPMAIIUIO O BIMSIHUU MMPOMBIIIJIEHHOCTH, CEJIbCKOT0 X03sIICTBa M TpaHCHIOpTa
Ha COCTOSIHUE OKPY>KAIOLIEH IPUPOJHON CPEBL.



KomMyHHUKaTHBHBbIE YHHBEpPCAIbHbIE YUeOHbIe 1eiicCTBUS:
YMEHHUS 3aJlaBaTh BOIPOCH (B XOJe auajora W (WIHW) JOUCKYCCHH) TIO CYIIECTBY
oOcyxmaemMoli Tembl, (OPMYTHPOBATH CBOM TMPEIOKEHUS OTHOCHTEIHHO BBIMOJTHEHUS
MPEJI0KEHHOM 3a/1auu;
YMEHHUS MPECTABIIATD MOJIyYEHHbIE Pe3yJIbTaThl I03HABATEILHON NESTEILHOCTH B YCTHBIX
U THUCBbMEHHBIX TEKCTax; JeNlaTh MPE3CHTALUI0 PE3YJbTaTOB BBIMOJIHEHUS XUMHYECKOIO
JKCIIEpUMEHTa (JIa0OpaTOPHOTO OTBITA, JTAOOPATOPHOW PAOOTHI TO WCCIICOBAHHIO CBOWCTB
BEIIECTB, y4€OHOTO MTPOEKTA);
yMEHHsI y4eOHOr0 COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH MO3HABATEIbHOU U
HCCJIEIOBATEILCKON NIEeATEIbHOCTH MPU PELICHUH BO3HHUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa
0o0IIMX WHTEPECOB W COTJIACOBAHMS MO3UIUH (00CYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBI», KOOPJIMHALIUS COBMECTHBIX JIEHCTBUM, ONMpPEEICHUE KPUTEPUEB M0 OLICHKE KayecTBa
BBITIOJITHEHHOW pabOThI U IpyTHe).
PeryasiTuBHbIe YHHBepcaJbHble YUeOHbIE e CTBUS:
YMEHHE CaMOCTOSITEILHO OMPEICNISTh LEIN ACSTEIbHOCTH, INIAHUPOBATh, OCYIIECTBIATS,
KOHTPOJIMPOBATh W TIPU HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOIO JICATEIBHOCTh, BBIOMPATH
Haubosee 3 PeKTUBHBIE CIOCOOBI pEelIeHUs YUYEOHBIX U MO3HABATENbHBIX 33]]a4, CAMOCTOSATEIHHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEIOKEHHBIN aJITOPUTM IeHCTBUIN MPHU BBITOTHEHUH 3aJaHHIA
C y4€TOM TIOJNyYCHHUS HOBBIX 3HAHUH 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX U PCAKIUSAX,
OLICHUBATh COOTBETCTBUE IOJYUYEHHOTO pe3yJibTaTa 3asBJICHHOM I1I€JIM, YMEHUE HCIIOIb30BaTh U
AHAIM3UPOBATh KOHTEKCTHI, PEJIaraeéMbIe B YCIOBUU 3a/IaHUH.
MNPEJIMETHBIE PE3YJIbTATbBI
B cocraBe mnpeaMeTHBIX pPe3yJdbTAaTOB IO OCBOCHHUIO OO0S3aTE€IBHOTO COACpIKAHMS,
YCTAaHOBJICHHOTO JAaHHOW (QeaepalibHON pabodeil mporpaMMol, BBIACISIOT: OCBOCHHEIC
o0ydJalmMMUCs Hay4yHble 3HAHUS, YMEHHUS M CIOCOOBI JAEWCTBUIA, crnenuduueckue s
npeaMeTHo obnactu «XHUMHUS», BHIBI JEATEIHHOCTH MO MOJYYEHUI0 HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, IPE0OPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaLIUSIX.
K konmy obydenus B 8 wkiacce mpeaMeTHBIE pe3ybTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH Yy OOYHAIOIINXCS YMEHUI:
® pPACKPHIBATh CMBICI OCHOBHBIX XMMHUYECKUX TMOHATHUM: aTOM, MOJIEKyJa, XUMHUYECKUN
BJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO, CMech (OJHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENbHAs aTOMHas M MOJEKyJsIpHas Mmacca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0Ji1 XMMUYECKOTO dJIEMEHTa
B COCAMHEHHMHM, MOJSPHBIE 00BEM, OKCHZA, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUIIATETILHOCTh, CTENIEHh OKUCIIEHHS, XUMUYecKas peaKIus, KiaccuuKamms
peaKIuii: peakiuu COSAMHEHUS, PEAKIINU PA3JIOKECHHS, PEaKIIMK 3aMEeIeHUsI, PEaKIIun
0o0MeHa, 7K30- U SHIOTEPMHUUECKUE PEaKuu, TEIUIOBON 3PdeKT peakuuu, SApo aToMa,
AIIEKTPOHHBIN CIION aTroma, aToMHas opOuTanb, paauyC aroMa, XUMHUYEcKas CBS3b,
MOJISIpHAsl M HETIOJIIpHAs KOBAJICHTHAsI CBSI3b, MOHHASI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10J1s1 BelllecTBa (MPOLIEHTHAs KOHIEHTPaLKs1) B pacTBOPE;
® UTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHX TMOHSITHH W TPUMEHATH JITH
TIOHSITHS TTPH OMTUCAHWH BEIECTB M UX MPEBPAICHHUI;

® JCIOJIb30BaTh XHUMHYECKYI0 CHMBOJIMKY ISl COCTaBIIGHHUS (OpMys BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

® OmpeneNsTh BAJICHTHOCTb aTOMOB JJEMEHTOB B OWHAPHBIX COCAMHEHHSIX, CTEIEHBb
OKHCJICHUS DJIEMEHTOB B OWHApPHBIX COCIMHEHMSIX, TMPUHAJJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COCOUHEHHH 1o ¢opMmynaM, BHA XUMHYECKOH CBS3U
(xoBaJIeHTHAs ¥ MIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbich [lepuonnueckoro 3akona JI. M. MenneneeBa: 1eMOHCTPUPOBATh
MOHMMAaHHUE TEPUOANYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKHX JJIEMEHTOB OT UX



nojnoxeHus B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJICKYJIIPHOTO Y4€HUs, 3aKOHa ABOrajpo;

ONHKCBHIBATh M XapakTepus3oBaTh TabmuuHyro (opmy Ilepuoanyeckoit cucremsl
XMMHMYECKHX 3JIEMEHTOB: PA3JIN4aTh MOHATHUS «IJIaBHas moArpynna (A-rpymnma)» u
«mobounass monrpynmna (b-rpynma)», Manble W OOJbIIME TEPUOIBI, COOTHOCHTH
0003HaueHHsI, KOTOphle UMeroTcsl B Tabmuue «llepuoanyeckas cucremMa XMMHYECKHX
anemeHToB J[. . MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMHUYECKMX DJIEMEHTOB (COCTaB M 3apsl] fA1pa, oOlee 4YHUCIO DJIEKTPOHOB H
pacnpeesieHue UX 10 3JIEKTPOHHBIM CII0SIM);

KJIacCu(UIUPOBATh XMMUYECKHE 3JIE€MEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE
peakuuu (IO YHUCIY U COCTABYy YUYACTBYIOLIMX B PEAKIMU BELIECTB, IO TEIIOBOMY
dbdexry);

XapakTepu3oBaTh (OMMCHIBATH) OOIIME XMMHUYECKHE CBOICTBAa BEILIECTB pPa3IMYHbIX
KJIAaCCOB, MOATBEpXkJas ONUCAHWE TMPHUMEpPaMU  MOJICKYJSIPHBIX  ypaBHEHHMI
COOTBETCTBYIOIUX XUMUYECKUX PEaKIIHii;

IPOTHO3UPOBATh CBOICTBA BELIECTB B 3aBUCHMMOCTH OT MX KAayeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH ITPOTEKaHUsI XMMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJMHEHUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOAMUTH PACUYETHI IO YPABHEHHIO XUMHUYECKON PEaKIInH;

NPUMEHSITh OCHOBHBIC ONEPAIlMH MBICIUTEIBHON NEATENIbHOCTH — aHalW3 M CHHTES,
CpaBHEHME, 0000IIEHHE, CUCTEMAaTU3AlINI0, KIACCU(UKALIUIO, BBISIBICHUE MPUYHMHHO-
-CJICICTBEHHBIX CBSI3€H — JUISI M3YYCHHUsS CBOWCTB BEIIECTB M XUMHYECKHUX PEAKIHH,
€CTECTBEHHO-HAYy4HbIE METO/1bI T03HAHUS — HAOJI0IEHUE, U3MEPEHUE, MOJICINPOBaHUE,
9KCHEPUMEHT (peaJIbHbIA U MBICJICHHBII);

cleoBaTh IIpaBWJIaM IIOJb30BAaHUS XMMHUYECKOW TOCYyl0M U J1abOpaTOPHBIM
00Opy/I0OBaHHEM, a TaKXe MpaBUiIaM OOpallleHUs C BELECTBAMU B COOTBETCTBUHU C
MHCTPYKIHSMH TI0 BBITIOTHEHHUIO JIAOOPATOPHBIX XUMHYECKHIX OMBITOB MO TIOTYYECHHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEIIECTB (BOAOPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OINPENECIEHHON MacCOBOM J0JI€M pacCTBOPEHHOIO BEILECTBA, IJIAHUPOBAThH
U TPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI MO Paclio3HaBaHUIO PAaCTBOPOB IIEJIOYeH U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, (peHondTanenH, METUIOPAHXK U IPyTHE).

K koHy oOydeHus B 9 kiacce mpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAIOLINXCS YMEHUH:

pPacKpbIBaTh CMBICJII OCHOBHBIX XMMHYECKHX IOHATUN: XUMHUYECKHI DJIEMEHT, aToM,
MOJIEKYJa, HOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CII0)KHOE BELIECTBO, BaJICHTHOCTD,
IEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCICHMS, XUMUYECKas peakuus, XUMHYECKas
CBSI3b, TEIUIOBOM 3((EeKT peakinu, MOjIb, MOJSPHBIA 00BEM, PAaCTBOp, ANEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAsT JUCCOLMAIMS, peaklUWh HOHHOrO OOMeHa,
KaTaJln3aTop, XHMMUYECKOe paBHOBecHe, OOpaTHMble M HeOOpaTHMBbIe pEaKIH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ pPEaKLUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTaHOBJICHHE, aJJIOTPONHs, amM(pOTepHOCTh, XHUMHUYECKas CBS3b
(koBaJleHTHasl, MOHHAs, MeETa/NIMYecKas), KpUCTAIJIMYecKas pemeérka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKLUMH, MPEAEIbHO AONyCTHMAas
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATUH M NPUMEHSTbh 3TU
MOHSITHS IIPH ONTUCAHUH BEILECTB U UX MPEBPAIIECHU;

UCIOJIb30BaTh XUMHUECKYI0 CHUMBOJHUKY U COCTaBI€HHs (OpMyJ BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;



® ONpelneNnsiTh BAJICHTHOCTh W CTENEHb OKHUCICHUS XHMHYECKUX DJIEMEHTOB B
COCIMHEHUSAX Pa3IMYHOTO COCTaBa, MPUHAAJICIKHOCTh BEUIECTB K OMPEICICHHOMY
KJIacCy COEeIMHEHUN Mo (QopmysiaMm, BUJ XUMUYECKOW CBsI3U (KOBaJIEHTHAsl, MOHHAs,
MeTaJIJIMYecKasl) B HEOPraHWYEeCKUX COEAMHEHUAX, 3apsij HMOHA MO XUMHUYECKOU
dbopMmyIie, XxapakTep Cpellbl B BOJHBIX PACTBOpPaxX HEOPTaHUYECKUX COCIUHEHUH, THUII
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;

e packpsiBath cMbich [lepuoguueckoro 3akona /. V1. MenzeneeBa u JeMOHCTPUPOBAThH
€ro MOHUMAaHWE: ONHUCHIBATh M XapakTepu3oBaTh Tabmuunyo Gopmy Ilepuomndeckoii
CUCTEMbl XMMHUYECKHMX OJJIEMEHTOB: pa3inyaTh MHOHSTHUS «TJIaBHasg mnoarpymnmna (A-
rpynma)» u «mnobouyHas moxarpynmna (b-rpynma)», Maible W OOJIBIIME TIEPUOIBI,
COOTHOCHUTH 0003HAYCHUSI, KOTOPHIC UMEIOTCS B IEPUOAMYECKON Ta0JIHIIe, C YUCTIOBBIMH
XapaKTePUCTHKAMHU CTPOCHHS aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB W 3apsij spa,
oOlliee YuCiIo AJIEKTPOHOB U paclpe/ielieHue UX IO AJIEKTPOHHBIM CIIOSIM), OOBICHATH
o0miye 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB AJIEMEHTOB M HMX COCIWHEHUH B
mpejienax MaJlbIX IEPUOO0B U TJIABHBIX MOJATPYII ¢ YIETOM CTPOCHUS UX aTOMOB;

e IaccH(UIUPOBATh XUMUYECKHE JIEMEHTHI, HCOPTAHUUYECKUE BEIIECTBA, XUMUICCKUE
peakuuu (IO YUCIy W COCTaBY YYaCTBYIONIMX B PEAKIUU BEIIECTB, IO TEILIOBOMY
a¢deKkTy, Mo N3MEHEHUIO CTCIICHEeH OKUCIICHUSI XUMHYECKHUX 3JIEMEHTOB);

® XapakTepu3oBaTh (OMUCHIBaTH) OOmIME W cHenupUYecKrue XUMUYECKHUE CBOWMCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MMOATBEPXKIasi OMMMCAHNE MPUMEPAMU MOJICKYIJIIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHil;

® COCTaBJIATH yPaBHEHUS JIEKTPOIUTUUYECKON AMCCOIUAIIMH KHUCIIOT, IIE0UeH U COJIeH,
MOJIHBIE U COKpPAIEHHBIC YPAaBHEHUSI PEaKIUil HOHHOTO OOMEHa, YpaBHEHHUS PEaKIuil,
MOJATBEPKIAIONIUX CYIIECTBOBAHHE TCHETUYCCKOW CBS3M MEXAYy BEIIECTBAMU
Pa3IUYHBIX KJIACCOB;

® pacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajaHca ITUX PEaKITuii;

® MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHHUS, BO3MOXKHOCTH
MPOTEKAHUS XMMHUYECKUX MPEBPAIICHUN B Pa3INYHBIX YCIOBUSX;

® BBIYHCIATH OTHOCUTEILHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO
JIOJTF0 XUMUYECKOTO dJIEMEHTa 10 (hOpMyJie COSIUHEHHSI, MaCCOBYIO JIOJIFO BEIIECTBA B
pacTBope, MPOBOIUTE PACUYETHI IO YPABHEHUIO XUMHYECKOH peaKIlvH;

e coOmoIaTh TpaBHIa TOJNB30BAHMSA XUMHUYECKOW TMOCYIoi ©  Jab0paTOpHBIM
o0opysoBaHMEM, a TakKKe MpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMU IO BBITIOJHEHHUIO TAOOPATOPHBIX XMMHUECKUX OIBITOB MO MOJTYUYEHHUIO U
coOMpaHHIo ra3000pa3HBIX BEIIECTB (aMMHUAaKa U YTJIEKHCIIOTO ra3a);

® MPOBOJUTH PEAKIIUH, MOATBEPIKIAIONINE KAUSCTBEHHBIA COCTaB PA3IUYHBIX BEIICCTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHI-, OpoMHI-, MOAMI-, KapOoHat-, (ocdart-,
CWJIMKAT-, Cyibdar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHS W HWOHBI H3YYCHHBIX
METAJIJIOB, TPUCYTCTBYIOIINE B BOAHBIX PaCTBOpPaX HEOPTraHMYESCKHUX BEIIECTB;

® MPUMEHSITH OCHOBHBIE OMEPAIMU MBICIUTEIHHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, O0000IleHHEe, CUCTEeMATHU3AINIO, BBISBICHHWE MPUYUHHO-CIEACTBEHHBIX
CBsI3€M — JUIS M3y4YEHUS CBOWCTB BEIIECTB U XUMHUYECKHX PEaKIUi, €CTeCTBEHHO-
Hay4YHBIC METO/IbI TIO3HAHUS — HAOJIOICHHE, H3MEPEHHE, MOJICITMPOBAHNE, SKCIICPUMEHT
(peasbHBIN U MBICIIEHHBIH).

TEMATHYECKOE IINTAHUPOBAHHE
8 KUIIACC



KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBanue
(uudposbie)
/I | Pa3fesioB M TeM Kontpoabnbie | IIpakruyeck
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Pa3znea 3. Mera/Libl M UX COCIUHEHUS

O61ie cBoficTsa bubmuorexa [IOK
1€ CBOMCTB

3.1 R 4 https://m.edsoo.ru/7f41

METaJIJIOB
a636

Baxneiimme bubmuorexa [JOK

3.2 METaJUIBI K UX 16 https://m.edsoo.ru/7f41
COCTMHEHUS a636

Hroro o pazueny 20

Pa3nen 4. XuMus u okpyxkamoias cpeaa

BemtectBa u bu6mmoreka [IOK
4.1 MaTepuaibl B 3 https://m.edsoo.ru/7f41
KU3HH YeTOBeKa a636
Hroro no pazneny 3
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OBIIEE
KOJIMYECTBO 68
YACOB I1O
[MTPOTPAMME

JOCTHXEHUE JIMYHOCTHBIX PE3YJIBbTATOB B PAMKAX
PEAJIMBALIUU MOAYJIA «YPOUHASA JEATEJIBHOCTDb»

PABOYEUITIPOTI'PAMMBbI BOCIIUTAHUS




Peanu3anus negaroruyeckuM paOOTHUKOM BOCHHUTATENBHOTO MOTEHIMAda YPOKOB
XMUMUU npennonaraer cieayrouee:

- MaKCMMAaJIbHOE HCIIOJIb30BAHUE BOCIUTATEIBHBIX BO3MOKHOCTEH COICpP)KaHUS YPOKOB
s (popMUPOBaHUS Yy OOYYAIOUIMXCS POCCUMCKUX TPAJAULMOHHBIX TYXOBHO-HPABCTBEHHBIX H
COLIMOKYJIBTYPHBIX  LIEHHOCTEH, POCCUHCKOTO MCTOPHUYECKOIO CO3HAHMs Ha  OCHOBE
HCTOPUUYECKOTO IIPOCBEILEHMS; MOJ00p COOTBETCTBYIOLIETO COJEP)KAaHHsS YPOKOB, 3a/aHHI,
BCIIOMOTaTeIbHbIX MAaTEPUAIIOB, IPOOJIEMHBIX CUTYaLMH 1J1s 00CYXKIEHHIA;

- BKJIFOUCHHUC B COACPIKAHNUC YPOKOB ILCJICBBIX OPUCHTUPOB PE3YJIbTATOB BOCIIMTAHUSA, UX
YUCT B OIPCACIICHUU BOCIIMTATCIIbHBIX 3a/1a4 YPOKOB, 3aHHTHﬁ;

- BBIOOp METOJIOB, METOAMK, TEXHOJIOTHA, OKA3bIBAIOIUX BOCIUTATEIILHOE BO3CHCTBHE
Ha JTMYHOCTh B COOTBETCTBHU C BOCHHUTATCILHBIM HJICAJIOM, II€JIbI0 M 3aJadyaMH BOCIIUTAHUS,
LEJIEBBIMU OPUEHTUPAMHU PE3YyJIbTATOB BOCIHUTAHUSA, PEATIU3ALUI0 MPUOPUTETA BOCIMUTAHUS B
y4eOHOM JeATENHHOCTH,

- MPYBJICYEHNUE BHUMAHUS O0YJarOIIUXCs K ICHHOCTHOMY aCIeKTy M3y4aeMbIX Ha ypOKax
MPEIMETOB, SIBIICHUHN U COOBITHI, HHUIIMMPOBAHUE 00CYKICHUH, BHICKa3bIBAHUN CBOCTO MHCHHSI,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHOILICHUS K U3y4aeMbIM COOBITHSIM, SIBJICHUSIM, JIHIIAM;

- TNPUMEHEHUE WHTEPAKTUBHBIX (OpM yueOHOH paboThl — WHTEIUICKTyalbHBIX,
CTUMYJIMPYIOIIMUX I103HABATEIbHYI0 MOTHUBALIUIO, WIPOBBIX METOIMK, IMCKYCCHH, NAOLIUX
BO3MOXXHOCTh MPUOOPECTH OMNBIT BEACHUSI KOHCTPYKTHBHOI'O JAMAJIOra; TpYIIOBOM padOThI,
KOTOpass Y4YMT CTPOUTb OTHOLIEHHS U JIeHiCTBOBaTb B KOMaHJE, CHOCOOCTBYET DPa3BHTHIO
KPUTHYECKOI'O0 MBIIIUICHHUS;

- no0yxaeHue oOyyarommxcs coOJ0JaTh HOPMBI MOBEACHMS, MpaBuia OOIIEHUS CO
CBEpCTHUKAMH M IMEarOTUYECKUMU PaOOTHHKAMH, COOTBETCTBYIOIIME YKJIaxy IIKOJIbI,
YCTaHOBJICHUE U MOJJEPKKY T0OpOKenaTeaIbHoi aTMochepsr;

- OpraHu3alI0 HACTABHUYECTBA MOTUBUPOBAHHBIX U APYAUPOBAHHBIX 00YUAIOIINXCS HaJl
HEYCHEBAIOIMMHU  OJHOKJIACCHUKaMHM, B TOM 4YHCI€ C OCOObIMH 00pa30BaTeIbHBIMU
NOTPEOHOCTSIMH, JIAONIEro OOyYarolUMCSl COLIMAJIbHO 3HAYUMBIM OMNBIT COTPYJHUYECTBA U
B3aUMHOH TIOMOIIY;

- HWHHUOUHUPOBAHUC U IMOAACPIKKY HCCHCHOB&TCHBCKOﬁ JACATCIIBHOCTH O6y‘laI-OH_II/IXC$I,
IJIAHUPOBAHUEC W BBIMMOJIHCHUC HWHAWBUAYAJIBHBIX W TPYHNIIOBBIX IIPOCKTOB BOCITMTATEIbHOMN
HaIlpaBJICHHOCTHU.

Mpunoxenune 2

HopMbl oneHuBanusi y4eOHOro npeamera «XuMus»

OueHka yCTHBIX OTBETOB.

Otrmerka «5» - CTaBUTCS B TOM CJydae, €CIU Yy4YalllMiCsA IOKa3bIBA€T BEPHOE MOHUMAaHUE
XUMUYECKON CYIIHOCTH PAacCMaTPUBAEMBIX SIBJICHUM U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPH,
JTA€T TOYHOE OMpEJEICHUE W WCTOJIKOBAaHWE OCHOBHBIX TMOHSTHH, 3aKOHOB, TEOPHM, a TaKXKe
MPaBUIILHOE OMPEIeNICHNe XUMHUYECKUX BEIMYWH, UX €AMHUI] U CITOCOO0B N3MEPEHUS; MPABUIILHO
BBITIOJTHSIET YEPTEKH, CXEMBbI U TpadUKH; CTPOUT OTBET IO COOCTBEHHOMY TUIaHY, COMIPOBOXKIACT
paccka3 HOBBIMHU NPUMEpaMH, yMEET MPUMEHUTh 3HAHUS B HOBOM CHUTYyaIlMy TIPH BBITIOJIHCHUH
MPAKTUYECKUX 3a/laHui; MOXKET YCTAaHOBHUTH CBSI3b MEXIy H3y4yaeMbIM U paHee H3YUYEHHBIM



MaTepHajioM IO Kypcy XHMHUH, a TaK € C MaTepHajioM, YCBOEGHHBIM IO H3YyYEHHIO APYTHX
IpEMETOB.
OTtMmeTKka «4» - CTaBUTCS, €CTTU OTBET YUCHHKA YAOBIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY
Ha «5», HO JaH 0e3 UCIOJIb30BaHUsA COOCTBEHHOrO IIaHA, HOBBIX NMPHUMEPOB, 0€3 NMPUMEHEHUS
3HAaHUM B HOBOM cuTyanuu, O€3 HCIOIb30BaHUS CBs3€dl C paHee W3Y4YEHHBIM MaTepHalloM,
YCBOEHHBIM IPU W3YYEHUH JPYTHX IPEAMETOB; €CIH YUALIUICs TOMYyCTUII OJHY OIIMOKY WM HE
Oosiee IBYX HEIOYETOB M MOXKET MX HCIPABUTH CAMOCTOSATEIBHO WU C HEOOJBIIOW MOMOIIBIO
YUUTEIIA.
OtmeTka «3» - CTaBUTCS, €CIHM YYallWiiCs MPABWIBHO MOHUMACT XUMHYECKYIO CYIIHOCTb
paccMaTpUBAEMBbIX SIBJICHHUI U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/IEIbHbIE TPOOETHI B
YCBOGHHU BOIPOCOM Kypca XHMMUHM, HE TPEMATCTBYIOIIME [JajbHEHIIEMY YCBOECHUIO
IIPOrpaMMHOI0 MaTepHasa; yMeeT IPUMEHSTh 10JIyYeHHbIE 3HAHUS IIPU PELIEHUHN ITPOCTHIX 3a/1a4
C HCIOJb30BaHUEM TOTOBBIX (OPMYJ, HO 3aTPyIHSAETCS IPU PELICHUU 3ajad, TPeOyHouX
npeoOpa3oBaHusl HEKOTOPHIX (POPMYII;IOMYyCTHII HE Oojee OaHOW TpyOOoW OmMMOKM M ABYX
HEJI0UEeTOB, He OoJiee 0JHOMU rpy0Ooil 1 0HOM He TpyOoii ommOKH, He 6osiee IBYX-TpeX He rpyObIxX
ommOOoK, OAHOI He TPyOOi OMMOKK M TPEX HEJOYETOB, JOITYCTUI YETHIPE MIIU IISITh HET0UETOB.
OTmeTKa «2» - CTaBUTCS, €CIU YYalIMiiCs HE OBIAJE] OCHOBHBIMH 3HAHUSMHU U YMEHHUH B
COOTBETCTBUH C TPEOOBAaHHUSIMU MPOTPAMMBI M JOMYCTUJ OOJbBIIE OMMOOK M HEAOYETOB, YEM
HEO0XO0IUMO JJIsl OLEHKH «3» .
OuneHnka nuCbMEHHBIX padoT.
OtmeTka «5» cTaBUTCS 3a paboTY, BHIIOJIHEHHYIO ITOJIHOCTBIO 0€3 OIMOO0K U HEJJOYETOB.
OtmeTtka «4» cTaBUTCS 32 pabOTY, BHIITOJIHEHHYIO OJIHOCTBIO, HO IIPU HAJIUYWU B HEll He OoJiee
OJTHOM TpyOO¥ OmMOKK M OTHOTO HEZ0YeTa ; He Ooyiee TpeX HeI0UEeTOB.
OtmeTka «3» CTaBUTCS, €CIIM yYEHHK BBIOJHWI MPABWIBHO HE MeHee 2/3 Bcell paboThl MU
JOITYCTHII He OoJiee 0HOM Tpy00il OMMOKY U IBYX HEOYETOB, HE 0OJIee OTHOM rpyOO U OJTHOM
HerpyOoil ommOku, He Oosiee Tpex HErpyObIX OmMOOK, OAHONW HErpyOod OmMOKM U Tpex
HE/I0UETOB, MPU HAJIMYUU YETHIPEX-TIATH HEJOUETOB.
OTMmeTKa «2» CTaBUTCS, €CIIU YUCIIO OMIMOOK M HE0YETOB NMPEBBICUIIO HOPMY OLICHKH «3» MU
BBINOJIHEHO NIPAaBUJIbHO MeHee 2/3 Bceil paboThl.
Onenka KOMOMHHPOBAHHBIX KOHTPOJIbHBIX PadoT.
[Ikana nepeBosa B MATHOAIUIBHYIO CUCTEMY OLIEHKH
Otmetka «5» craButcs 3a BeinoiaHenne 90-100% paboTsi.
OtmeTka «4» ctaButcs 3a BeinonHeHue 70-89 % pabotsr;
Otmetka «3» cTaBuTcs 3a BeimonHeHHe 50-69%
OTMeTKa «2» cTaBUTCA 3a BeIoHeHne menee 50%,
Kpurtepuu oueHuBaHUS TECTOBBIX KOHTPOJIbHBIX PadoT.
[Ikana nepeBosa B MATHOAIUIBHYIO CUCTEMY OLIEHKH
OtmeTtka «5» craButcs 3a BeinonHenue 90-100% paboTsr.
Otmetka «4» ctaButcs 3a BeinoiaHeHue 70-89 % paboTsr;
Otmetka «3» cTaButcs 3a BeimosHeHHe 50-69%
OTmeTka «2» cTaBHUTCS 32 BhIoHeHHEe MeHee 50%,
Kpurtepun oneHuBaHUs IKCIIEPUMEHTAJIbHBIX YMEHMIt
(;1adopaTopHbIe U IPAKTUYECKHUE 32[IaHUA).
OtMeTKa «5» cTaBUTCA eciii paboTa BBIIOIHEHA MTOTHOCTHIO U MPABUIIBHO, CJICNIAHbI PaBUIIbHbIE
HaOJIOIEHUS U BBIBOJIBI;
OKCTIEPUMEHT OCYIIECTBIICH IO TUIAHY C YYeTOM TEXHHUKH OE30MacHOCTH W TPaBWII pPalbOTHI C
BEIIECTBAMH U 000PYIOBaHUEM;



IPOSIBJIICHBI OPTraHU3ALMOHHO - TPYAOBbIE YMEHHUS, OICPKUBAIOTCS YUCTOTA PabOYero MecTa u
NOPSAZIOK (HAa CTOJIE, SKOHOMHO UCIOJIB3YIOTCSl PEaKTHBBI)
OtMmeTka «4» cTaBUTCS eciu paboTa BHINOIHEHA PAaBUIILHO, ClI€TaHbl IPaBUIIbHBIC HAOIIOICHUS
Y BBIBOJIbI, HO TIPU 3TOM 3KCIIEPUMEHT MIPOBE/ICH HE OJHOCTHIO MIIH IOMYLIEHBI HECYIIECTBEHHBIE
omuOKu B paboTe ¢ BEHeCTBAMU U 000PYI0BAaHUEM.
OtrmeTka «3» cTaBUTCS eciii padoTa BBIIOJIHEHA MPABUIBHO HE MEHEE YeM HAroJIOBUHY WIIU
JIOIyIIEHa CYIIeCTBEHHAas! OMMOKa B X0/I€ SKCIIEPUMEHTA B 00BSICHEHUH, B 0)OpMIICHUN paboTHl,
B COOJIFOJICHMM NpPaBUJI TEXHUKHA OE30MaCHOCTH Ha paboTe ¢ BEmecTBaMH M O0OPYIOBaHHEM,
KOTOpAsi UCTIPABIIAETCS 110 TPEOOBAHUIO YUUTEIS
OTmeTKa «2» CTaBUTCS €CIIM JIONMYyIIEHBI OoJiee JBYX CYIIECTBEHHBIX OMIMOOK B XOJE:
JKCIIEPUMEHTa, B OOBSICHEHUHU, B OpopMIICHUU pabOThI, B COOJIOICHUH TPABUI TEXHUKU O€3-
OMACHOCTH MpH paboTe C BelecTBaMU M 00OPYJOBaHHMEM, KOTOPbIE YYAIlUHCS HE MOKET
MCIPABUTh JJaXKe M0 TPEOOBAHUIO YUUTEIIS.
OueHka NpoeKTHbIX padoT.

OtmeTka «5» CTaBUTCS eClIM IeNib 4YeTKO c(hopMyiIHpoBaHa M yOeauTenbHO 0OOCHOBaHA.
IIpencraBnen pa3BepHYTBIM IIaH JOCTHKEHHUS LEJIM NpoeKkTa. TemMa NpoekTra pacKpsITa
MOJIHOCTBIO M MCYEPITBIBAOIIIE.
Pabora coepxuT J0CTaTOYHO MOJHYI0 HHPOPMAIIMIO U3 Pa3INYHbIX HCTOYHUKOB. [Ipencraien
aHAJIU3 CUTYAIIUiA, CKJIIBIBABIIUXCS B X0J€ pabOThI, c/IeaHbl HEOOXOUMBIE BBIBOIbI, HAMEUCHBI
nepcrnekTuBsl  paboThl. Pabora  oTnmMyaeTcs  TBOPUECKMM  MOAXOAOM, COOCTBEHHBIM
OpPUTHHAIBHBIM OTHOIIIEHHEM aBTOpa K ujaee mpoekTa. PaboTa oTiinyaeTcss 9eTKUM M TPaMOTHBIM
oQOpMIIECHHEM B TOYHOM COOTBETCTBUM C YCTAHOBJIIEHHBIMH IIpaBWjaMHu. BeicTymuienue
COOTBETCTBYIOT TPEOOBAHMIM HPOBEICHHS MPE3CHTAIMH, OHO HE BBIILIO 32 PAMKH PETIaMeHTa,
aBTOp BJIAJIEET KYJIbTYpOil OOIIEHUS C ay JUTOPUEH, TPE3ECHTALMSI XOPOLLO [TOATOTOBJIEHA, aBTOPY
yAaIoCch 3aWHTEPEcOBaTh ayAUTOpUI0. [IpOAYKT MONHOCTBIO COOTBETCTBYET TpPeOOBAHHIM
Ka4yecTBa (3CTETUYEH, YJ00€H B UCIOIb30BAHUH, COOTBETCTBYET 3asBJICHHBIM LEJISIM).
OTtMmeTKa «4» CTaBUTCS €CIU 11e7b CPOPMYIMpOBaHa, HO He 00ocHOBaHa. IIpeacraBien KpaTkuii
IUIaH JIOCTM)KEHUS LIeNM MpoeKTa. Tema MpoeKkTa pacKpbiTa HE MOJHOCThIO. PaboTa comepxur
HE3HAYUTENbHBIM 00beM Moaxoasield MHPOpMaluyd U3 OrPaHUYEHHOI'O 4YHCla OJHOTHUITHBIX
UCTOYHUKOB. [IpeacraBneH pa3BepHYTHII 0030p pabOTHI 110 TOCTHKEHUIO 11eJieH, 3asiBICHHbBIX B
npoekrte. Pabora camocTosTenbHas, JEMOHCTPUPYIOLIAS CEPhE3HYI0 3aMHTEPECOBAHHOCTD aBTOPA,
HPEIIPUHSTA MONBITKA MPEACTABUTh JMYHBIN B3IV HA TEMY MPOEKTA, MPUMEHEHbI JIEMEHTHI
TBOpUecTBa. [IpeAnpuHATE MONBITKH OPOPMUTH PaOOTYy B COOTBETCTBHM C YCTaHOBJIEHHBIMHU
IpaBWJIaMH, NPHUIATh €M COOTBETCTBYIOLIYIO CTPYKTYpy. DBBICTyIUIEHHE COOTBETCTBYIOT
TpeOOBaHUAM INPOBEICHMS MPE3EHTAI[MHM, OHO HE BBIIIJIO 332 PaMKU PErjlaMeHTa, HO aBTOp He
BJaJieeT KyJbTYpOH OOIIEHUs ¢ ayIuTOpHel (yMEHUe OTBeYaTh Ha BOIPOCHI, JOKA3bIBaTh TOUKY
3penus). [IpoyKT He MOTHOCTHIO COOTBETCTBYET TPEOOBAHUSAM KauecTBa
Otmerka «3» CTaBUTCS €ciu Ieib CHOpPMYJIHMpPOBaHA HEUYETKO JIMOO HE CchOpMyITHUpOBaHA.
IIpencraBneHHbl IUIAH HE BENET K JOCTHMIKEHHUIO LEIM IMPOEKTa. TeMa MpoeKTa pacKpbITa
dbparmenTapHo. borbias yacTe mpencTaBlIeHHOW HHGOPMAIMK HE OTHOCHUTCS K TeMe PaOOThI.
AHanu3 3aMEeHeH KpaTKUM OIMCAaHKUEM X0/1a U MOopsiika paboThl. ABTOp NMPOSIBIII HE3HAUNTEIbHBIN
UHTEpEC K TeMe MpPOeKTa, HO HE MPOJAEMOHCTPHPOBAJ CAMOCTOSTENBHOCTH B paboTe, He
UCIIOJIb30BaJ] BO3MOXXHOCTH TBOPYECKOTO MOoX0/1a. B MUChbMEHHON 4acTH paboThl OTCYTCTBYIOT
YCTAHOBJICHHBIE MIPABUJIAMHU TOPSAIOK U YeTKasi CTPYKTYpa, JOIMYyIIEHb! OMUOKU B 0(hOPMIICHUH.
BricTymuieHue He COOTBETCTBYET TPEOOBAaHHSM MPOBEACHUS Mpe3eHTaluu. [IpoeKTHBIN MpOIyKT
HE COOTBETCTBYET TPEOOBAHUSAM KadyecTBa (3CTETHKA, yI0OCTBO HCIOJIb30BAHUS, COOTBETCTBHE
3asIBJICHHBIM LIEJISIM)

OueHka yMeHUi peliaTh pacyeTHbIE 3a1a4H.



OTmeTKa «5» CTaBUTCS €CIIM B JIOTUYECKOM DPACCYXKACHUU M PEIIEHUH HET OMIMOOK, 3aj1ada
pellIeHa palnoOHAIBHBIM CIIOCOO0M;
OtMeTKa «4» CTaBUTCA €CJIM B JIOTUYECKOM PACCYXJACHUM U PEIICHUH HET CYIIECTBEHHBIX
ommOOK, HO 3ajlaya pelieHa HepalMoOHAIBHBIM CIOCOOOM, WJIM JOMYyIIEHO HEe OoJyiee JBYX
HECYIIECTBEHHbIX OLIMOOK.
OtmeTka «3» CTaBUTCS €CIM B JIOTMYECKOM PACCY)XJICHHHM HET CYHIECTBEHHBIX OHIMOOK, HO
JIOITyIIEHa CYIECTBEHHAs OIIMOKa B MATEMaTHYECKUX pacyeTax.
OTMmeTKa «2» CTaBUTCS, €CITU UMEIOTCS CYIIECTBEHHbIE OUIMOKU B JIOTHYECKOM PACCYXKICHUHU U
B PEIICHUHU.

OuneHka yMeHMi peliaTh IKCNEPUMEHTAJILHbIE 3a1a4H.
IIpr oueHke 3TOro yMeHus cielyeT Y4YUThIBaTh HAOJIIOAEHUS YUMUTENd U IpelbsBiseMble
YUaIIUMCS pe3yJIbTaThl BBIIIOJHEHUS OIBITOB.
OTtMeTKa «5» CTaBUTCS €CITH IIJIaH PEUICHUs 3a]Ja4l COCTABJICH NMPaBUIIbHO, OCYIIECTBIICH [10100p
XUMHUYECKHX PEAKTUBOB U 00OPYOBaHUS, TAaHO TIOJTHOE OOBSCHEHNE U CIeTIaHbl BBIBOJIBI.
OTmeTKa «4» CTaBUTCS €CIM IJIAH PELICHHS COCTAaBJIEH MPABHIIBHO, OCYILECTBIIEH IMOAOOp
XUMHYECKHX PEAKTHBOB U 000PYAOBaHMS. JIOMYIIEHO HE 0oJiee ABYX HECYIIECTBEHHBIX OIINOOK
(B OOBSICHEHNH ¥ BBIBOJIAX).
OtmeTka «3» CTaBUTCS €CIM IJIaH PELICHHs COCTaBJIEH MPABHIIBHO, OCYILECTBIIEH M0AOOp
XMMHUYECKHX PEaKTHBOB U 00OpYIOBAHHUSA. JONYIIEHA CYLIECTBEHHAs OLIMOKAa B OOBSICHEHUH U
BBIBOJIAX.
OTmeTKa «2» CTaBUTCS €CIIU JOMYLICHbI 1Be U OoJjiee omMOKM (B IJIaHE pelleHus, B noadope
XUMHYECKHX, PEaKTUBOB U 000pYy10BaHus, B OOBSICHEHUH U BbIBOJIAX).

IIpunoxenne 3

KOHTpOJ’leO-I/[ZiMepI/[TeJII)HbIe MaTepHuaJibl

8 kiace
KonTpoabHasi padora Nel mo Teme «BelecTBa 1 XMuMHYeCKHE PeAKIIMN

3ananue 1. OnpenenuTs BaJJEHTHOCTH 3JEMEHTOB 10 (JOpMyJIe BeleCTBa:

a) Na20 ; 0) BaCl2 ; B) NO ; r) CH4

3aganue 2. CocTaBUTh (OPMYJIBI CIOKHBIX BEIIECTB, COCTOSALIMX M3 CIEIYIOIUX XMMUYECKHX
AIIEMEHTOB:

a) kanpius u xjopa (1) ; B) Bomopoaa u Kuciopoaa |

6) docdopa (I11) u BogOpOAa ; T) cepedpa U KUCIOpoIa.

3ananue 3. Haiinure MOJIEKYISpHYIO Maccy BEIIECTB:

Na20, CuSO4, HNO3, Fe(OH)3, K2COs3.

3ananue 4. Beruucnute MaccoBbIe 10U 1eMeHTOB B BemecTse CuO.

3amanue 5. PaccraBuTh K03(p@uirieHTs! B ypaBHeHUsX. [lomyepkHYTh (QOPMYJIBI CIIOXKHBIX
BemecTB. ONpenenTs TAIIBI XUMUYECKUX PEaKIU:

a) Al +S = AI2S3

6) Zn + HCIl = ZnCI2 + H2

B) Au203 = Au + 02

r) P205 + H20 = H3PO4



Bapuant 2.
3ananue 1. OnpenenuTs BaICHTHOCTH 3JIEMEHTOB 10 (hOpMYyJie BEIleCcTBa:
a) CO2 ; 6) Cu20 ; B) K3N ; r) AIBr3
3ananue 2. CocTaBUTh (POPMYIIBI CIIOKHBIX BEIIECTB, COCTOSIIIIUX U3 CICAYIOMNX XUMUIECKIX
3JIEMEHTOB:
a) kuciopona u Hatpus ; B) meau (I1) u kucnopona ;
0) marHus u Bojiopoja ; r) azota (I) u kucmopona.
3amanue 3. HaliuTe MOJIEKY IS PHYIO MacCy BEIIECTB:
Na2S04, H2S03, Zn(OH)2, CO2 , KNO3.
3ananue 4. Berauciute MaccoBbIe TOJU 21eMeHTOB B BemecTse Ag20.
3ananue 5. PaccraButh koadduimeHTsl B ypaBHeHUsIX. [lomquepkHyTh (OPMYIIBI CIOMKHBIX
BeriecTB. OnpeneauTh TUITBI XUMUYECKUX PEaKITHi:
a) CuCl2 + Zn =2ZnCI2 + Cu
06) H2 + Br2 = HBr
B) Na20 + H20 = NaOH
r)CH4=C +H2

KonTpoasnas padora Ne2 no reme «Kucsaopoa. Bonopoa. Bogay»

Bapmuanr |

1. Tect (BbIOEpHUTE OJIMH MPABWIIbHBIA BAPUAHT OTBETA)

1. DnemenT, HanboIIEE pacpPOCTpaHEHHBII Ha 3eMJIe, - 3TO

1) kucnopon 2) azot 3) Bogopo 4) KpeMHHUiA

2. B pOMBIIIIIEHHOCTH KUCIOPO/] OTYYarOT U3

1) xsopata kanus 2) Bojbl 3) Bo3ayxa 4) nepMaHraHara Kajius

3. Katanmu3aTopoM pasiioskeHus IepoKCHIa BOJIOPO/IA SIBIISIETCS

1) okewna kanbiwst 2) okeup cepbi(1V) 3) okcun Maruus 4) okcun mapranna(I1V)

4. Kucnopoa BeIensieTCs B X0Je

1) ruuenus 2) apixanus 3) ropenns 4) poTocuHTe3a

5. VkaxuTe ra3, KOTOpbIi HE OTHOCUTHCS K OJ1aropoaHbIM

1) a3or 2) renuii 3) apron 4)HeoH

6. ClIo>KHBIE BEIIECTBA, COCTOAIINE U3 IBYX DIIEMEHTOB, OJIMH U3 KOTOPBIX KUCIOPOJI 3TO:

a) OKCHJBI 0) COJM B) KUCJIOTHI T') OCHOBaHUS

7. YKaxuTe MpaBUIBLHOE CYXKIICHHE

1) Bo10pO1 OYEHB MAJIO PACTBOPSETCS B BOJIC

2) BOJIOPOJ] IMEET BBICOKYIO TEMITEPATYPY COKMIKCHHS

3) BOIOPOJI MOXKET OBITh TOyUYEeH PH B3aUMOICHCTBUU cepedpa ¢ BOIOH

4) BOIOpOJI HE Pearupyer ¢ KUCIOPOIOM

8. B3Becu, B KOTOPBIX MEIKKUE YaCTUIIBI TBEPOTO BEIIECTBA PABHOMEPHO PACIIPEICTICHBI MEKITY
MOJIEKYJIaMH BOJIbI, HA3bIBAIOTCS:

1) cycnieH3usamMu 2)3MysbcUsMU 3) TbIMaMH 4)a3po30JIIMH

9.Boya pearupyet ¢ aKTUBHBIMU METaJIJIaMU, TAKUMH KaK HATPUH U KaJIBIHIA, C 00pa3oBaHHEM
1) ruapoKCcHIOB 2)OKCHIOB U BOAOPOAA 3)KUCITOT 4)THAPOKCHIOB U BOIOPOIa

10. Bona pearupyet mo4TH CO BCEMHU OKCH/IaMU HEMETAUIOB ¢ 00pa30BaHUEM

1) THAPOKCHUIOB U BOJOPOAA 2)OKCHIIOB M BOJIOPOIa 3)KHCIOT 4)rHIpOKCHI0B

2. 3amaHus co CBOOOIHBIM OTBETOM

1. 3akoHuMTe YypaBHEHHUS pEaKIMii TOpPEHHs, paccTaBbre KOID(DUIIMEHTHI, HA30BUTE
MOJTyYHBIITUECS BEIIESCTBA.



aP+02—-6)C+02 —

B) Zn+ 02 — 1) C2H6 + 02 —

2. lonummTte ypaBHEHUS PEaKIUi, XapaKTePU3YIOINX XUMU "I€CKUE CBOMCTBA BOJIOPOIA:

a)H2 + CI12 —

6) H2 + FeO —

YKaKuTe, OKUCIISICTCS HIIM BOCCTAHABIMBACTCS BOJIOPOJ B TUX PEAKIIUSAX.

3.PaccunTaiite, KaKkyr Maccy caxapa ¥ BOIbI HY)KHO B35Th JUIsl TpUroToBiieHus 250T pacTBopa ¢
MaccoBoil goJieit caxapa 15%.

4.CocTaBbTe ypaBHEHUS PEaKIMi B3aUMOJICHCTBUS C BOIOH CIEOYIOIIUX BEIIECTB: KaiwHs,
KaJIbIIMs, OKCUJIA JIUTHS. Y K&KUTE HA3BaHUS BEIIECTB, 00Pa3yIONIMXCS B PE3yJIbTaTe PEaKIUH.
Bapuaur 2

1. Tect (BbIOECpUTE OJIMH MPABWIIbHBIA BApUAHT OTBETA)

1. Ykaxute 00beMHYIO JIOJIIO0 KUCIIOPO/Ia B BO3IyXe

1) 0,009 2) 0,209 3) 0,409 4) 0,781

2. B maboparopuu KHCIOPO MOYKHO IOJYYUTh ITPH PA3I0KEHUN

1) x;topata Kanus 2) IepMaHraHara Kaiaus 3) mepokcuia Boopoa 4) 1r00ro U3 mepeurcaeHHbIX
BEILIECTB

3. MonekyIsipHBIi KACIOPO] HE pearupyer ¢

1) amomuHMEM 2) 30510TOM 3) ME/bIO 4) IIMHKOM

4. I'a3, KOTOPBIN MO AEPKUBAET TOPEHUE, - ITO

1) kucnopon 2) Bogopo 3) a30T 4) yrieKucIbli ra3

5. B cocraB Bo3yxa HE BXOJIUT:

a) BOA0POJ 0) KMUCIOPO/I B) YITIEKUCIBIN T'a3 I') aproH

6. Cambilii n1€rkuii ras:

a) CEpPHHUCTHIN 0) KUCIOPO/I B) YIIIEKHUCIIBIH T') BOJOPOT

7. BemiecTBa, yCKOPSIFOIINE XUMUYECKUE PEAKITUH ITO:

a) pacTBOPHI 0) CMECH B) BO3AYX I') KATAJTU3aTOPbI

8. B3BecH, B KOTOPBIX MEIKHE KaIeIbKU KHUJIKOTO BEIIECTBA PABHOMEPHO PACTIPECIICHBI MEX Ty
MOJICKYJIAMH BOJIbI, HA3bIBAIOTCS

1) cycniensusamu 2) SMyJIbCHIMU 3) TbIMaMu 4) a3po30JIIMH

9. [Ipu HarpeBaHUM BOJIa pearupyer ¢ MeHee aKTUBHBIMU METAJIJIaMH, TAKIMH KaK JKeJIe30 U IHHK,
¢ o0pa3oBaHHEM

1) TUAPOKCHIOB 2) OKCHIIOB M BOJOPOAA 3) KUCIOT 4) THAPOKCHIOB U BOJIOPOIA

10. Boma pearupyer ¢ OKCHJIAaMH aKTHBHBIX META/VIOB, TAaKMX KaK HATPUA W KaJIbIUH, C
o0pa3oBaHNEM

1) TUAPOKCHIOB U BOIOPOa 2) OKCUIOB U BOAOPOIa 3) KMCIOT 4) IHIPOKCHIOB

2. 3amaHus co CBOOOTHBIM OTBETOM.

1. 3akoHuMTe ypaBHEHHUS peaKIHii TOpEHHs, paccTaBbTe KOAIDDUIMEHTHI, HA30BUTE
TIOJTYYHBIITHECS BEIIECCTBA.

a)Fe+02 —-»0)Ca+02 —

B)LI+02 —»1)C2H2 + 02 —

2. JlonAmmuTe ypaBHEHUS PEaKIIHiA, XapaKTEePU3YIONUX XUMHUECKHAE CBOWCTBA BOJIOPO/IA:
a)H2+S —

6)WO3 + H2 —

YKakuTe, OKUCIISIETCS HIIM BOCCTAHABIUBAETCS BOJIOPOJ B TUX PEAKIIUSIX.

3. PaccuuraiiTe, KaKyro Maccy caxapa U BOJIbI HY>KHO B34Th i ipurotoBienus S00r pactBopa ¢
MaccoBOU aonei caxapa 5%.



4.CocraBbTe YpaBHEHUS PEaKIIUii B3aUMOICHCTBUS C BOJIOH CIEYIONINX BEIIECTB: Oapusi, TUTHS,
OKCHJIa HATpHsl. YKKUTE Ha3BAaHUS CIIOKHBIX BEUIECTB, 00Pa3yIOIIUXCS B PE3YJIbTATE PEAKIIHH.

KonTpoasnas padora Ne3 o reme ""OcCHOBHbBIE KJIacChl HEOPraHUYECKHUX coelMHeHn "

Bapuanr 1

1. K xucinoram OTHOCUTCS KaXkJ10€ U3 2-X BEUIECTB:

a) H2S, Na2CO3
0) K2S04, Na2C03
B) H3PO4, HNO3
r) KOH, H2S0O4
2. T'mapoxcumy memu (1) coorBercTBYeT hopmyina:
a) Cu20
6) Cu(OH)2
B) CuOH
r) CuO

3. @opmyna cynbdura HATPUS:
a) Na2SO4
6) Na2S
B) Na2S03
r) Na2SiO3
4. Cpenu nepevyrcICHHBIX BEIIECTB KHCIOH COJBIO SBISETCS
a) TUAPU] MarHus
0) rupokapOOHaT HaTPUS
B) THIPOKCHU/] KaJIbIIUS
T') TUIPOKCOXIJIOPU MEN
5. Kakoii u3 311eMeHTOB 00pa3yeT KUCIOTHBIN OKCH?
a) CTPOHLUN
0) cepa
B) KaJIbITUI
T') MarHUH
6. K OCHOBHBIM OKCHJIaM OTHOCHTCS
a) ZnO
6) SiO2
B) BaO
r) Al2 O3
7. Oxcun yraepona (1V) pearupyet ¢ kaxIbIM U3 IBYX BEIICCTB:
a) BOJIOM M OKCUIOM KaJbIIHs
0) kuciopooM u okcuioM cepsl (1V)
B) CyJb(aToM Kalus U TUAPOKCUAOM HATPHUS
) pochopHOI KUCTOTOU U BOJOPOJAOM
8. YcraHoBHTE COOTBETCTBHE MEXKTY (DOPMYJIION HCXOTHBIX BEIIECTB U TPOTYKTAMH PEaKIuit
®opmysl BemectB  [IpoayKTsl B3auMoAeCTBUS
a) Mg + HCI — 1) MgClI2
6) Mg(OH)2 + CO2 — 2) MgCI2 + H2
B) Mg(OH)2 + HCI — 3) MgCI2 + H20

4) MgCO3 + H2
5) MgCO3 + H20



9. OcymiecTBHUTE HENOYKY CISYIOMNX MPEBPAILICHHMN:

a) Fe—Fe203—FeCl3—Fe(OH)3 — Fe203

6) S — SO2 — SO3 — H2S04 — BaS0O4

10. Kakast macca cynbdaTta kamusi oOpa3yeTcss mpu B3auMOACHCTBUU 49 T CepHOW KHCIIOTHI C
TUAPOKCUIOM Kaus?

Bapuanr 2
1. K ocHOBaHUSM OTHOCHUTCS KaXI0€ U3 2-X BEIIECTB:
a) H20, Na20
6) KOH, NaOH
B) H3PO4, HNO3
r) KOH, NaCl
2. Oxcunay menu (I1) cooTBeTcTBYET hopMmyia:
a) Cu20
6) Cu(OH)2
B) CuOH
r) CuO
3. ®opmyna cynabdharta HaTPHUs:
a) Na2SO4
6) Na2S
B) Na2S03
r) Na2SiO3
4. Cpenu nepeyuciICHHBIX BEIICCTB KUCION COJIBIO SBIISICTCS
a) TUJIPOKCHU Oapus
0) THIPOKCOKAPOOHAT KaIus
B) TUIPOKApOOHAT MeIn
T) THAPU KaJIbIIHS;
5. Kakoii u3 3eMeHTOB MOKeT 00pa3oBaTh aMPOTEPHBIN OKCU?
a) HaTpuii
0) cepa
B) hocop
T') aJTIOMUHUHN
6. K oCHOBHBIM OKCHIaM OTHOCHUTCSI
a) MgO
0) SO2
B) B203
r) Al2 O3
7. Okcug HAaTpHsl pearupyer ¢ KaKIbIM U3 IBYX BEIIECTB:
a) BOJIOM M OKCUOM KaJIbITUS
0) KHCIIOPOJIOM U BOJIOPOJIOM
B) CyJIb(paTOM KaJHs ¥ TUIPOKCUIIOM HATPHUS
r) pocdopHoii kKrca0TOH U okcu0M cepsi (1V)
8. YcTaHOBHTE COOTBETCTBHE MEXK Ty (DOPMYIIOH MCXOIHBIX BEIIECTB U MPOTYKTAMHU PEaKIIHA
®opmyisl BemecTB  [IpoayKThl B3anMOIEUCTBUSA
a) Fe + HCl — 1) FeCl2
0) Fe(OH)2 + CO2 — 2) FeCI2 + H2
B) Fe(OH)2 + HCI — 3) FeCI2 + H20
4) FeCO3 + H2



5) FeCO3 + H20
9. OcymiecTBUTE LEMOYKY CIICAYIOIMINUX MPEBPAIICHUH:
a) Mg —» MgO—-MgCI2—Mg(OH)2 — MgSO4
6) C — CO2 — Na2CO3 — Na2S04 — BaSO4
10. Kakast macca cynbgara Gapust oopasyercs npu B3aumoxeiicteun 30,6 r okcuga Gapus ¢
JOCTATOYHBIM KOJIMYECTBOM CEPHOM KHCIIOTHI?

KOHTpOJILHaH pa60Ta Ned4 mo Teme «CTpoeHue aToMa. XuMH4YeCKas CBSI3b)

Bapuanr |
Yacts 1. BeiOepuTe npaBUiIbHBIN BApUAHT OTBETA.
1. B xakoM psily XMMHYECKHE AJIEMEHTHI PACIONOKEHbl B MOPSAKE BO3PACTaHUS MX aTOMHBIX
paanycoB?
1)N,B,C 3) Na, Mg, K
2)N,P,As 4)B,Si,N.
2. B kakoM psy XMMHUYECKHE BJIEMEHTBHI PACIIONIOKEHBI B MOPSAKE YBEIMYCHUS 3apsIoB sIep
aTOMOB?
1)B,N,C 3)Br,Cl, F
2)0,Se,S 4)Be, Mg, Ca
3. HaubonpIield BOCCTaHOBUTEIBHON aKTUBHOCTBIO 00Ia1aeT
1)Si 2)P 3)S 4)Cl
4. B KakoM psay XUMHYECKHE DJEMEHTHl pACIOJIOKEHBI B TMOPSAKE OCIAOJIeHUS WX
HEMETAJUIMYECKUX CBOUCTB?
1) Be—B—C 3) S—»CI—Ar
2) Ga—>Al—B 4) Cl-Br—I
5. B pany xumnueckux snementoB B—>C—N
1) ycunuBaroTCs METaLIMYECKHUEe CBOMCTRA
2) ocrnabeBar0T BOCCTAHOBUTEIIBHBIC CBOWCTBA
3) yMeHbIIaeTCsl HJICKTPOOTPHLIATEIHBHOCT aTOMOB
4) yMEHBIIIAeTCs BBICIIAs CTETICHb OKUCIICHHUS B OKCHIIAX
6. Husmas crernenb OKUCICHUS B Py XUMHUECKUX 3JIEMEHTOB (PTOP—>KUCIOPOA—>yTIIEPO/T
1) yBenuuuBaercss  3) yMeHbIIACTCsI
2) HEe U3MEHSIETCSI 4) U3MEHSIeTCsI TIEPUOTUYCCKH
7. Beicuit okcup coctaBa 30 00pa3yioT BCe dIIEMEHThI
1) IVA rpy1mst 3) IV nepuona
2) 1A rpyrmmbt 4) 1l nepuona
8. B pany runpokcunos B(OH)3 — AI(OH)3 —TI(OH)3 cBoiicTBa riIpOKCHI0B U3MEHSIIOTCS OT
1) OCHOBHBIX K KHCIIOTHBIM ~ 3) KHCIOTHBIX K OCHOBHBIM
2) aM(pOTEPHBIX K KUCIOTHBIM 4) aMmpOTEepHBIX K OCHOBHBIM
Yacts 2. Boibepute BepHbIE YTBEPKICHUS.
9. B psiny XuMH4ecKux 351eMeHToB Si—P—S:
1) yMeHbIIaeTCs YMCIIO IPOTOHOB B S/IPE
2) yMEHbIIAETCs JEKTPOOTPHLIATEIILHOCTh
3) yBEITUUMBAETCS YMCIIO SJICKTPOHOB BO BHEIITHEM AJIEKTPOHHOM CJIO€
4) yBEIMYMBACTCS PAJANyC aTOMOB
5) ycuIMBarOTCS HEMETAJUTHUECKHE CBOMCTBA
10. B psgy xumudeckux meMeHToB B—Al—TI:
1) npoHCXOAUT MEePEX0l OT HEMETAJUTMYECKUX CBOMCTB Yepe3 aM(OoTepHbIe K METAIUTHUECKUM
2) HE U3MEHSETCS YHCIIO ICKTPOHOB BO BHEIITHEM DJICKTPOHHOM CIIOE



3) yBEIMYHMBACTCS JIEKTPOOTPULIATEIHHOCTD
4) yMEHBIIIaeTCs panuyc aTOMOB
5) ocrmabeBarOT HEMETAUTHUECKHE CBOWCTBA
11. Dnementsl Al>Mg—Na xapakTepusyer ciaeayroiee:
1) yBenuumBaeTCs 3aps1 sLACp MPU YBEIUYCHHH PaIdyca aTOMOB
2) yBEIMYUBACTCSI YUCIIO HECTIAPCHHBIX JICKTPOHOB B aTOME
3) KHCJIOTHBIC CBOWCTBA OKCHUJIOB YCHIIMBAIOTCS IIPU YBEJIMYC "HUU aTOMHOM MacChl 3JICMEHTOB
4) BOCCTaHOBHUTEJIbHBIC CBOWCTBA YCUITUBAIOTCS
5) ocnabeBarT HEMETAJUTHUECKUE CBOMCTBA
12. Jlyis 5eMeHTOB, HAXOAAITUXCS B TIIaBHOW noArpymme [ rpyn—mnel mepuoauveckoil CUCTEMBI,
XapaKTEPHBI:
1) BomopoaHbIe COeTUHEHHS, UMEFOIIIHeE 001Iyto hopmyiry DH4
2) OIMHAKOBOE YKCJIO BAICHTHBIX JICKTPOHOB
3) moxoxee CTPOCHHE FITEKTPOHHBIX 000JI0UEK aTOMOB
4) BBICIINE THIPOKCHIBI, COOTBETCTBYIOIIHE 00111eH hopmyse DO(OH)2
5) 0IMHAKOBOE arperaTHOe COCTOSIHUE MPH OOBIYHBIX YCIOBUSX
13. B psgy xumudeckux snemMeHToB Mg— Al—Si:
1) yBenu4MBaeTCs AIEKTPOOTPHUIIATEIHBHOCTD
2) YMEHBIIAIOTCS METATMYECKHE CBOMCTRA
3) YMEHBIIIAIOTCS 3aps/Ibl siIEp aTOMOB
4) YMEHBIIIAETCS YKCIIO SIEKTPOHOB BO BHEIITHEM 3JICKTPOHHOM CJI0C
5) cBo¥iCcTBa OKCHIOB U3MEHSFOTCSI OT OCHOBHBIX Yepe3 aM(pO—TepHbIC K KUCIOTHBIM
Yacts 3
14. Crpynnupyiite yactunsl: 3H, 55Mn, 2H, 55Fe, 4He, 1H
A) u3oTOIBI
b) uzo6apsr
B) uzorons!.
Bapuanr |1
Yacts 1. BeiOepuTe npaBuIbHBIN BapuaHT OTBETA.
1. B xakoM psily XMMHYECKHE 3JIEMEHThI PacIioyIOKEHbI B OPSIIKE YMEHbILIEHHS pajyca aroMa?
1)B,N,P 2)0,S,Se  3)Br,CILLF 4)ClS,P
2. B xakoM psily XMMHUYECKHE JIEMEHTHI pacIlOIOKEHbI B OPS/IKE YMEHBLICHHUS 3apsiJIOB SIep
aTOMOB?
HN,C,B 2)0,S¢,S 3)Br, I, F 4) Be, Mg, Ca
3. HanbomnpImeii BOCCTAaHOBHUTEIIFHON aKTHBHOCTBIO 00JIa1aeT
1)Ca 2)K 3)Al 4)Si
4. CpoiictBa okcu10B B psangy BeO—CO2—N205 uzmeHstoTes ot
1) amdoTepHBIX K KUCIOTHBIM
2) OCHOBHBIX K KUCJIOTHBIM
3) am(poTepHBIX K OCHOBHBIM
4) KMCJIOTHBIX K OCHOBHBIM
5. B pany xumnueckux snemMeHToB Si—P—S
1) yBenMuMBaETCs YUCIIO BaJICHTHBIX AJIEKTPOHOB B aTOMaxX
2) YMEHBIIIAETCS YUCIIO BAJICHTHBIX JIEKTPOHOB B aTOMaxX
3) YMEHBIIIAETCS YHCIIO TPOTOHOB B SIPaX aTOMOB
4) yBeIMYUBAIOTCS PAIYyChl aTOMOB
6. Husmas cTenenpb OKMCIIEHUS B pSAY XMMHUYECKUX JIEMEHTOB MBIIIBSIK— (hochop— a30T
1) yBenuuuBaercsi  3) yMEHBIIAETCS



2) He U3MCHsIeTCsL  4) U3MEHSETCS TIEPUOANICCKU
7. Beiciuii okcua coctaBa 9203 00pa3yroT BCE DIIEMEHTHI
1) VA rpymiisr 3) IV nmepuona
2) A rpymisr 4) 1l mepuoaa
8. B psany ruapokcunioB HClI0O4—HBrO4—HIO4
1) npoucxoauT ociabaeHUEe OCHOBHBIX U YCUJIICHUE KMCIOTHBIX CBOHCTB
2) POUCXOMT MEPEX0] OT aM(POTEPHBIX K KUCIOTHBIM THIPOKCHIAM
3) yCUIMBAKOTCS KMCIIOTHBIC CBOMCTBA
4) KUCITOTHBIE CBOMCTBA OCIIa0EBAOT

Yacte 2. BeiOepute BepHbIE yTBEPIKICHHSL.
9. B psaay xumuueckux anemeHToB Na—Mg—Al:
1) yMeHbIIAOTCs 3apsiibl Sep AaTOMOB
2) yBEIMYUBACTCSI YMCIIO SJICKTPOHOB BO BHELITHEM SJICKTPOHHOM CJIO€
3) yMeHbIIaeTcs IEKTPOOTPHLIATEIILHOCTh
4) yMEHBIIIAeTCs PAIyC aTOMOB
5) yCHIIMBAIOTCSI METAIIMYECKUE CBOMCTBA
10. B psny xumudeckux snemenToB Li —Be—N:
1) mpoMCXOAUT MEPEX0] OT METATHYSCKUX CBOUCTB uepe3 aM(pOTEpHbIE K HEMETAJUTHUSCKUM
2) yBEIUYUBAETCS YHCIIO 3JICKTPOHOB BO BHEIITHEM SJIEKTPOH "HOM CJIO€
3) YMEHbIIACTCS BBICINAS CTEIICHb OKUCIICHHUS
4) yMEHBIIIAeTCs PAIyC aTOMOB
5) ocnabeBarOT HEMETAJUTHUECKHAE CBOMCTBA
11. B psaay xumudeckux 3neMeHToB F—Br—l:
1) Bce 31eMEHThI UMEIOT BBICIIYIO CTEIICHb OKUCIICHHS, PABHYIO HOMEPY TPYIIITBI
2) YMEHBIIIACTCS MPOYHOCTH BOJOPOHBIX COCMHEHHIA
3) yBEITUYUBAETCS BBICIIAS CTEIICHD OKUCIICHHS
4) yMeHbIIaeTCs CUJIa TaJIOr€HOBOIOPOIHBIX KHCIIOT
5) ocabeBarOT HEeMETAUTHUECKUE CBOWCTBA
12. JIns >neMeHTOB 2-T0 MepHOAa XapaKTepHbI:
1) yMeHbIIIEHHE pajinyca aToMa IPH YBEINYCHUH TTOPSAKOBOIO HOMEPa JICMEHTOB
2) 0IMHAKOBOE YKCJIO BAICHTHBIX DJICKTPOHOB
3) 0IMHAKOBOE YKCJIO HJIEKTPOHHBIX YPOBHEH Y aTOMOB
4) yBenuueHre KUCIOTHOTO XapaKTepa BhICIINX THIPOKCHIOB,
00pa30BaHHBIX STUMU JIEMEHTAMU, 110 TIEPUOJTY CIIeBa HA " TIPABO
5) 3aKOHOMEPHO U3MEHSIIOIIEECS arperaTHOe COCTOSHHE MTPU OOBIYHBIX YCIOBHSX
13. B psgy xuMudeckux neMeHToB N—P—As:
1) yMeHbIIaeTcst paiuyc aTOMOB
2) YMEHBIIIAETCS AJIEKTPOOTPHUIIATEILHOCTD
3) ycuIMBarOTCS HEMETAJUTHUECKHE CBOMCTBA
4) yBeIMUUBAIOTCS 3aPSI/IbI SIIEP AaTOMOB
5) yBeTMUMBACTCS YKCIIO 3aMOJHEHHBIX 3JICKTPOHHBIX CJIOCB B aTOMaX
Yacts 3
14. Crpynnupyiite yactunsl: 3H, 40Ca, 1H, 170, 18F, 40Ar
A) u3zoTOmBI
b) uzobapsr
B) uzorons!.



9 kiace

KonTtpoabsnas padora Nel no teme «IloBTopenune n yriydenne 3HaHHI OCHOBHBIX
pa3aesoB Kypca 8 kiacca»
Bapuanm 2
Yactp A. TecToBble 3a1aHKs ¢ BLIOOPOM OTBETA
1.(2 6anna) XuMHUYECKHiA DIEMEHT, MMEIOIIHI CXeMy CTpoeHust atoma +8 )2 )6 , B
Ilepnonnueckol cucTeMe 3aHUMAET I10JIOKECHUE:

A. 2-1 mepuon, rinaBHas noarpymnma VI rpymiesr.
B. 2-i1 nepuon, rnaBuas noarpynmna VI rpymiesl.
B. 3-it nepuox, rnaBHas noarpymnmna VI rpymnimsl.
I'. 2-it mepuon, rmaBuas noarpymnma Il rpymnmsr.
2.(2 6aima) DieMeHT ¢ HarOOJIEE APKO BHIPAKCHHBIMHA META/UTMYECKUMHU CBOMCTBAMHU:

A. Kammit Bb. JluTwii B. Harpwii I'. PyOounuii
3.(2 6anmma) Oxcup asemenTa J ¢ 3apsaoM sijpa +11 coorBeTCTBYET 0011IeH hopmyie:

A. 220 b. 20 B. 502 I'. 503
4.(2 6anna) Xapakrep CBOMCTB BBICIIEr0 OKCHIa XUMHUYECKOTO 3JIECMEHTA C TIOPSIKOBBIM HOMEPOM
6 B Ileproanueckoii cucreme:

A. Amdorepusiit. B, Kucnotsrii. B. OcHOBHBII.

5.(2 6ayuta) KucnotHble cBOWCTBa HanboIIEe IPKO BHIPAKEHBI Y BBICIIIETO THAPOKCHIA!
A. AnroMuHUS b. Kpemnus B. Yrunepona I'. ®ocdopa

6.(2 6anna) YpaBHEHHE peaKIUU 3aMEIIEHUsI COOTBETCTBYET !

A. CO2 + CaO = CaCOg3 b. CO2 + H20 = H2CO3
B. C +2Cu0O =2Cu + CO I'2C+02=2CO
7.(2 6anna) dopmyra BemecTBa, pearupyromiero ¢ okcugaom meau (11):

A. H20. b. MgO. B.CaClo.  T. H2SOa.

8.(2 bayuta) DnemenToM J B cxeme mpeBpaienuit 32> 205> HzDO4 siBsercst:
A. Azor. B.Cepa. B. Yruepoa. I'. docdop.

Yactp B. 3ananus co cBOGOIHBIM 0TBETOM

B9.(6 6anmnoB) CooTHecure.

DopmyJia rHAPOKCHAA:

1.H3POa. 2.Ba(OH)z>. 3. Fe(OH)s . 4. HSOs4..
DopmyJia OKcHIA:
A. FeO Bb. Fe20s. B. BaO. I'. SOs. . P20s.

B10.(8 6annoB) 3anuinTe ypaBHEHHs peakiMii MEXy pacTBOpaMH I'MJIPOKCHIA SIEMEHTa C
nopsAKOBEIM HoMepoM 20 ¥ BOJIOPOTHOTO COSAMHEHUS SJIEMEHTA C IMOPSIKOBBIM HOMEpoM 17 B
ITepuoanueckoii cucreMe. HazoBuTe Bce BELIECTBA, YKAXKUTE TUI PEAKIIUH.

Yacre C

C11.(8 6amoB) Ilo cxeme mpeBpalieHui
SO2> SO3> H2SOs~> NaxSOs

COCTaBbTE YpaBHEHHS PEaKIUil B MOJIEKYJISIPHOM BH/IE.



C12.(4 6anna) Ilo ypaBuenuto peakiun CaCQ3 =CaO + CO2
paccuyuTaiTe Maccy OKCHIA KabIvs, KOTOPBIi oOpa3yetcs npu paznoxernnu 200 r kapooHara
KaJIbIIHS
Bapuanm 1
Yactp A. TecToBble 3a1aHUs ¢ BLIOOPOM OTBETA

1.(2 6anna) XuMHUYeCKHIA 2JIEMEHT, MMEIOIIHI cXeMy cTpoenus atoma +14 )2)g)s , B
Ilepuonnueckol cucTeMe 3aHUMAET I0JIOKECHUE:!

A. 4-it nepuon, rnaBHas noarpynmna 1 rpynmer.b. 2-if nepuon, rmaBrHas moarpynmna VI rpynms.
B. 3-it nepuon, rnasuas noarpymmna IV rpynnst. I'. 3-if nepuoa, rnaBHas noarpynna Il rpynmst.
2.(2 6amna) DneMeHT ¢ HauboJiee IPKO BRIPAKCHHBIMH HEMETAITTMYCCKUMH CBOMCTBAMMU:

A. Kpemnuii. b. Maruuii. B. Cepa. I'. ®ocdhop.
3.(2 6aima) Okcun aseMeHTa D ¢ 3apsaoM sijipa +16 cooTBeTCTBYET 00111eH hopmyiie:
A. D220 b. 50 B. 5203 I'. 503

4.(2 6anna) Xapakrep CBOMCTB BBICIIEr0 OKCH[A XUMHUYECKOT'O 3JIEMEHTA C TIOPSKOBBIM HOMEPOM
7 B Ilepnonuyeckoii cucreme:
A. Amportepusiii B, Kucnorusiit B. OcHoBHBI

5.(2 6amna) OcHOBHBIE CBOMCTBA HAKOOJIEE SIPKO BBIPAXKEHBI Y BBICIIETO THIPOKCH/IA:
A. bapus. b.bepruns. B.Kanbnus. I'. Maruus

6.(2 6anna) YpaBHeHHE XMMUYECKON PEaKIMK OOMEHA COOTBETCTBYET XMMHUYECKOMY YPaBHCHHIO:
A.CuO +Hz2=Cu+H0 B. CuO + 2HCI = CuCl; + H20

B. Cu + Cl, = CuCl» I'.2Cu + O2 =2Cu0O
7.(2 6anna) ®opmyiia BEIIECTBA, pEarkpyIOIIero ¢ paCTBOPOM T'HAPOKCHIA KaJIbIIUS:
A. HCI. B.CuO. B. H.O. I'. Mg.

8.(2 bayuta) DnemenToM I B cxeme mpeBpatienuit 32> 302> H2D03 sBisercs:

A. Azor. b. Marauit. B. Amomunwnii. I'. Yriepon.
Yactp B. 3ananus co cBOGOIHBIM 0TBETOM
B9.(6 6anmnoB) CooTHecure.
DopmyJia OKCHAA:

1. CuO. 2. COa. 3. Al20s. 4. SOa.
DopmyJia rHAPOKCHAA:

A.H>SOs. B. Al(OH);  .B.Cu(OH)2. TI'. CuOH. . H2CO:s.
B10.(8 6ayutoB) 3anuiite ypaBHEHHS PEAKIUi MEXIYy pacTBOPAMHU THPOKCHIA IIEMEHTA C
MOPSIIKOBEIM HOMEPOM 3 U BOJIOPOTHOTO COSAMHEHUS 3JIEMEHTA C TIOPSIKOBEIM HOMEpOoM 9 B
Ilepunonnueckoii cucreMe. Ha3oBuTe Bce BEIIECTBA, YKAXKUTE TUI PEAKIUH.
Yacts C
C11.(8 6amoB) Ilo cxeme mpeBpaleHuit

BaO-> Ba(OH);~> BaCO3—~> BaCl

COCTaBbTE YPAaBHEHHS PEAKIIMI B MOJIEKYJSIPHOM BHUJIE.
C12.(4 6anna) Ilo ypaBuenuto peakuuun 2Mg + O2 = 2MgO

paccuuTaiite 00BeM Kuciopoaa (H.y.), He00X0IUMOTO IS TOTHOTO cropanus 1,2 r Maraus.



KonTpoabsHas padbora Ne2 no temMe «JIEKTPOJUTHYECKAS JUCCONUANUA. XUMHUYECKHE

peakI U B pacTBOPax»

Ha Beimosnnenue Bceit npoBepouHOi paboThl OTBOIUTCSA 45 MUHYT.

Pabota cocrout u3 3 wacteit. Kaxaplii BapuaHT IPOBEPOYHON pabOThI COCTOUT U3 12 3amaHuii:

6 3agaHuil — ¢ BEIOOPOM OTBeTa (4acTh A);

5 3aJ1aHM — C KPaTKUM OTBETOM (4acThb B).

2 3a71aHUs — BBICOKOT'O YPOBHSI CJIOKHOCTH € pa3BEpHYTHIM O0TBETOM (dacTh C)

BapuaHTbl COOTBETCTBYIOT 0230BOMY YPOBHIO CJII0KHOCTH.

B xak1oM 3aaHnu 4acTu A MpeIoKeHbl YeThIpEe BapHaHTa OTBETA, U3 KOTOPBIX

HY>KHO BBIOpATh 2 MpaBUIbHBIX.

3amanust yactu B- OTBeET K 3a/1aHUSAM 3TOI YacCTH 3alMCHIBACTCS B BUAE MOCIEAOBATENBHBIX (P
tabnuiy. Kaxxaomy aieMeHTy mepBoro cronliia Hajo MOCTaBUTh B COOTBETCTBUE 3JIEMEHT BTOPOIO
cTonbma (mpuyeM B 3TOM CTOJIOIE MOTYT OBITh U JIMITHUE SJICMCHTHI ).

B 3aganum yactu C — HEOOXOAMMO HCHOJB3Ys METOJ 3JIEKTPOHHOTO OajlaHCa pacCTaBUTh
K03 PHUIHEHTHI B ypaBHEHUH PEAKIIMH U OCYIIECTBUTH MPEBPAIICHUSI.

Kpurepun oneHok:

0-10 11-18 19-25 | 26-27
2 3 4 5
Bapuanr 1.
Yactps A
1. Y3 npeui0keHHOr 0 NIepeyHsi BHIOEPUTE J1Ba BEIIECTBA, KOTOPbIE OTHOCSTCS K
AIIEKTPOJIATAM
1) NaCl 3) Ba(OH)2
2) BaO 4) Oz

2. I3 mpeiioKeHHOT0 TIepeyHs BEIOEpUTE B IMTaphl BEMIECTB, MEX/Ty KOTOPBIMHU ITPOTEKAET

peaKknus 3aMCIICHUS.

1) XKene3o u HuTpar cepedpa

2) oxcup cepsl (V1) u okcuna xenesa (11)

3) okcun meau (1) 1 constas kucnora

4) aJFOMUHUIA U XJIOP

5) Hatpwii u Bozia

3. VI3 ipeiiosKeHHOT O TIEPEYHS BRIOEPHUTE JIBa MTAPhI BEIIECTB, MEK/Y KOTOPHIMH IPOTEKACT

OKHCJIIUTCIIBHO-BOCCTAHOBUTCIIbHAA PCAKIU.

1) cepsl ¢ aTFOMUHUEM

2) oxcuma xenesa (111) ¢ Bomopogom

3) YIJIEKHCIIOro ra3a ¢ «M3BECTKOBOM BOJIOI

4) pa3noxxeHne THAPOoKapOoOHaTa HaTPUs

4. BeibepuTe Bce BEpHBIC BHICKA3bIBAHHS OTHOCUTENILHO PEAKIIUN

CaCOs(s) «» CaOs) + CO2 (r)-157 Ik

a) peakius pa3ioKeHuss  O)peakilus COSAUHEHHs]  B) SHAOTEPMHUECKas

T') 9K30TepMHUYIecKast J1)OKUCIIUTENIbHO-BOCCTAHOBUTEIbHAS k) oOpatumas

5. Ilpu nuccornmanuu 1 MOJIb KaKWX JABYX U3 MPEAJIOKEHHBIX BEIIECTB 00pa3yeTcst 2 MOJIb

AaHHMOHOB

1) HUTpaT MarHus
2) TuApOKCHT Oapus



3) xJIopu HATpHs

4) docdat kanus

5) cynbdar Harpus

Yacts B

1. JIoTHUIIKTE YUCIIO AIEKTPOHOB, IPUHAMAIOIINX YYACTHE B JAHHBIX MPOIECCAX.
VKaKuTe, KaKKe U3 MPOIECCOB SBJISIOTCS OKUCICHUEM, @ KAKHE BOCCTAHOBJIICHUCM.

Cxema [Tpouecc(okucnenue uim
BOCCTAHOBJICHHE)

H,’ —2H+

Mn™ —Mn™

N- —N*®

Ca?——— »Ca’

2. YCTaHOBHUTE COOTBETCTBHEC MEXKJY PEardPYIONIMMHU BELISCTBAMH W IMPOIYKTAMH HX
B3aMMOJICHCTBHS: K Ka)JOH IMO3HUIMH, 0003HAYCHHON OYKBOM, MOJOEPHUTE COOTBETCTBYIOILYIO
MO3UIUI0, 0003HAUYCHHYIO ITU(POIL.

PEATUPVYIOILINE BEILIECTBA ITPOJIYKTBI B3AUMOJIEMCTBUSA
A)MgO +S0O3 —» — 1) MgSOsz+H>

B) Mg(OH)2+H2S04 —» — 2) MgSO4+H20

B) Mg(OH)+H,SO; —> — 3) MgSO3z+H20

—>4)  MgSOs+H;
— 5)  MgSOs

3. YcTaHoBHUTE COOTBETCTBHE MCKAY CXEeMOM OKHCINUTEIbHO-BOCCTAHOBUTEILHOMN pC€aKuu
1 BEIISCTBOM - OKHCIIMUTEIICM B HEM.

CYXEMA PEAKIIMH OKHMCIHTENL
A} MO + 50 — 504 + N 1} g
By NOo + Hald + Oy — HNO 2y NO
By HNOyg + Cu — Cu[NOy)s + NOy + HaO 3) Nokg
4} 504

=) TINOy

4. 3akoHunTe ypaBHeHUs peakuuid. CocTaBbTe AJISl HUX MOJHBIE U COKpAILlEHHbIE HOHHBIE
YpaBHEHUS:

a) HNO3z+Ba(OH)>— 6) NaOH+FeClz— B) Na,CO3+HCl—
5. B pesynbrare peakunu, TEpMOXMMHUECKOE YPaBHEHHE KOTOPOM
2H5 (1) + O2(r) = 2H20(r) + 484 Ik,

BoIIeTHII0Ch 968 K/ TeruoTsl. Berunciute Maccy oOpa3oBaBiieiicst pu 3ToM Bojibl. OTBET
YKaXXHUTE B TPAMMax C TOYHOCTBIO 10 LIEJIBIX.

Yacts C

1. Vcnons3ys mMeTon 31eKTpOHHOro OaiaHca, paccTaBbTe KOA(G(UIMEHTH B ypaBHEHUU
peaKkuu, cxema KOTOpou



P+HNO3+H20—H3PO4+NO
OHpe,I[eJII/ITe OKHUCJIHNTEIIb U BOCCTAHOBUTEIIb.

2. Jlana cxemMa IipeBpaIieHHi:

Fe(NOs),—Fe(OH), — X — 'Fe203

Hanumwure MonekynspHble ypaBHEHMsI pEaKlUUid, C TMOMOIIBIO KOTOPBIX MOXKHO
OCYIIECTBUTH yKa3zaHHbIE IpeBparieHus. JlJis mepBoro mpeBpaileHus COCTaBbTe€ COKPAIICHHOE
MOHHOE YPaBHEHHUE PEAKLIUM.

Bapuant 2.
Yacts A
1. U3 mpemioskeHHOTO TIepeyHs BHIOEPHUTE /IBa BEIIECTBA, KOTOPHIE OTHOCITCS K
HEIJIEKTPOJIUTaM
1) NO; 2) HNOs
3) C2Hs0OH4) CaCl;

2. VI3 mpennokeHHOro MepeydHs BEIOEpUTE JIBE Maphbl BEIIECTB, KaXaas U3 KOTOPbIX JaET
peakiuo oOMeHa.

1) sTrieH u Boaa

2) comsiHast KUCI0Ta M MarHui

3) cynbdar Meau 1 TUAPOKCH]T KaTns

4) aretusieH u 6pom

5) yKcyCHast KHCIIOTa U TUAPOKCHT MarHUS

3. U3 mnpemioKeHHOTO TiepedyHs BBIOGPUTE JBE PEAKIUH, K KOTOPHIM OTHOCHTCS
B3aMMO/ICHCTBHUE KeJe3a C XJIOPOBOAOPOJHON KHCIOTOM.

1) paznoxxeHus

2) OKHCIIUTEIbHO-BOCCTAHOBUTE bHASI

3) coenmuHeHNUs

4) obmeHa

5) 3amerteHus

4. BeiOepuTe Bce BEpHBIC BRICKA3bIBAHHSI OTHOCUTEIIEHO PEAKIINN

Ss)+ Oz (r) <> SO2(r) + 297 xJIx

a) peakIus pa3joKeHus  0) peakiius 3aMeleHUs B) SHJOTEpMUYECKASI

T') 9K30TepMUYECKas J1)OKHCITUTENIbHO-BOCCTAHOBUTEIbHAS K) oOpaTumast

5. [Ipu nuccoumanuu 1 MoMb, KaKUX ABYX U3 MPEIOKEHHBIX BEIIECTB 00pa3yeTcs 2 MOJb
KaTHOHOB

1) cynwara sxemnesa(Il)

2) kapOoHaTa HaTpHsI

3) xJopuia KaabLus

4) cunukaTa Kajus

5) xyopua HaTpus

Yacts B

1. JlonuiimTe 9rUCIIo 3IICKTPOHOB, MPHHUMAIOIINX YY4aCTHUE B JAHHBIX MIPOIIECCaX.
VYKaxuTe, KaKue U3 MPOIECCOB ABJISIOTCS OKUCICHUEM, a KAKHE BOCCTAHOBJICHUEM.

Cxema [Ipouecc (oxucienue uwin
BOCCTaHOBJICHHE)

S*6 —S

O —— 20~




N-3 —N*2

PP ———— —Pb*?

2. YcTaHOBHUTE COOTBETCTBHE MEXJy PEArupyIOLIMMHU BELIECTBAMH W TMPOIYKTAMH HX

B3aMMOJICHCTBYS: K KaXIOH MO3UINUK, 0003HAUEHHON OYKBOU, MOAOEpHUTE COOTBETCTBYIOIILYIO

MO3UINI0, 0003HAYCHHYIO IIHU(PPOI.

PEATHUPYIOIIME BEIIECTBA HPOHYKTBIB3AHMOHEﬁCTBHﬂ
A) NapCO3z+HCI — — 1) NaCl+CaCOs3
B) Na,COz+ CO+H.O  —» — 2) NaHCOs3
B) Na,CO3z+ H,O —» — 3) NaHCO3+ HCI
I') Na2COs+CaCl» — —> 4) NaOH+CO2+H:0
—5) NaOH+ NaHCOs3
—» 6) NaCl+CO2+H20

3. YCTaHOBHTE COOTBETCTBUE MCKOY CXEMOM OKHCINTEIbHO-BOCCTAHOBUTEIbHOM pCaKknuun

A BEIISCTBOM-BOCCTAaHOBHUTEIEM B HEH.
CXEMA PEAKIINH

A) Fes(SO4)3 + 50 + Ha0 — FeSO, +
E) MuO; + HBr — Bra + MuBrs + HzO
B) Fe + HBr — FeBry + Ha

BOCCTAHOBHTEE

H.50, 1) Fea(S00,)4

2) 80,
3) HRBr
4) MnO,

5} Fe



4. 3akoHuuTe ypaBHeHUs peakiuii. CocTaBbTe AJIs1 HUX MOJHbIE M COKpallleHHbIE HOHHbBIE
ypaBHEHHUS:

a) K2COs+BaCl, — 0) KOH+ Mg(NQOz)>— B) BaCO3+HCl—

5. B pe3ynbTare peakuuu, TepMOXMMHUUECKOE YPABHEHHE KOTOPOit

2H5 (1) + O2(r) = 2H20(r) + 484 x/Ix,

BhIICTIMIIOCH 1452 kJ)K TernoTel. Beraucnute maccy oOpa3oBaBmielics Ipyu 3TOM BOIbI (B
rpamMmax). 3anuiInTe YUCI0 C TOYHOCTHIO /10 IEbIX.

Yacts C

1. Vicionb3ys MeTO 3JIEKTPOHHOTO OanaHca, paccTaBbTe KO3(PPUIIMEHTHI B ypaBHEHUU
peakuuu, cxema KOTopou

Zn + H2SO04(xomy) — ZnSO4 + H2S + H0

Ornpenenute OKUCIUTENb U BOCCTAHOBUTEh

2. JlaHa cxema mpeBpaIicHu:

Ca—X—Ca(OH),—CaCOs3

Hamumure MonekyssipHble ypaBHEHUS pEakiUi, C TOMOIIbID KOTOPBIX MOXKHO
OCYIIECTBUTH YKa3aHHbBIC MpeBpaleHus. [ TpeTbero mpeBpaiieHuss COCTaBbTe COKPAIICHHOE
HMOHHOE YpaBHEHUE peaKui.

KOHTpOJ’IBHaH pa60Ta Ne3 o Teme «BaxkHelye HeMeTaIIbl U UX COCIUHCHUA

BKurovaeT 10 3amanuid.

Yacts 1 Brimrouaer 6 3amanuii 6azoBoro ypoBHs (Al — A6). K kaxxnomy 3aganuro naercs 4
BapHaHTa OTBETA, U3 KOTOPHIX TOJIHKO OJIMH MPABHIBHBINA. 32 KK/IbIA MPABWIIBHBIN OTBET Ja€TCS
1 6amt. MakcumanbHBbIM 0amt 3a 1 yacTs — 6 6aIoB.

Yacts 2 coctout u3 3 3agaHuit noseimeHHoro ypoBHs (B1 — B3), Ha koTopsie Hago nathb
KpaTKW OTBET B BUJIC YUCJIA WK TTOCIIEA0BATEIHFHOCTH UQP. 32 KXKIBINA MPABUIBLHBIA OTBET ThI
noay4uis 2 6amia. MakcumanbHbIi 0ai 3a 2 yacTh — 6 6asioB.

Yacte 3 comepxut 1 Hambonee crmoxkHoe, oObemMHoe 3amanue Cl , koTropoe TpeOyer
MIOJTHOTO OTBETA. 32 MPABUIHLHOE BHITIOTHEHHE 3a/IaHUS ThI MOXKEIIh MMOTYYHUTh 3 Oasuia.

bannbl, momydeHHble 3a BBIMOJNHEHHBIE 3afaHus, cymmupyrorcs. [loctapaiics HaOpath
HanOoJIbIlIee KOJTUYECTBO 0ayuIoB. MakCUMaIbHBIN MEpBUYHBIN O0ain — 15 6amios.

Cucrema orieHuBaHUs PabOTHL.

0 — 6 GamnoB — «2» 7 —9 0amnoB — «3»
10 — 12 6aiu1oB — «4» 13 — 15 6ayuioB — «5»

BAPUAHT -1
Yacrp 1

[Tpu BHINOSTHEHUH 3a/1aHUM 3TOM YaCTH 11O HOMEPOM BBIMOJIHSAEMOT0 BaMU 33JJaHUS TOCTaBbTE
3HaK «X» B KJIETOUKY, HOMEp KOTOPOI COOTBETCTBYET HOMEPY BHIOPAaHHOI'O BaMU OTBETA.

A 1. ®opMmyIIbl BBICIIIETO OKCHIA U JIETYYET0 BOJOPOJHOTO COSTMHEHHS dJIEMEHTa D C
3NeKTpOHHOI Gopmyroit atoma 1522522p*:
1) 502 u DH4 3) 503 u H2D.




2) 9205 u DH3 4) 3,07 u HD.
A 2. CtocoOHOCTb aTOMOB IPHHUMATB SJIEKTPOHBI YBEJIMYNBAETCS B PALY:

1)Se-Te-0-S 3)O-S-Se-Te
2) Te-Se—-S-0 4)Se—-Te-S-0
A 3. Cxeme npespamienus P2 — P*° cooTBeTCTBYeT XMMHYECKOE ypaBHEHHUE:
1) 4P + 50, = 2P,0s 3) 4P + 302 = 2P203
2) 3Mg + 2P = Mg3 P; 4) 2PHz + 402 = P20s + 3H20
A 4. Oxcun yriepoaa (V) He B3auMoeHCTBYET C BEIIECTBOM, POpPMYJIa KOTOPOTo:
1) Ca(OH): 2) SO 3) H20 4) Ba(OH)2
A 5. Von CO3? MOXHO 00HAPYKUTh ¢ HOMOIIBIO PACTBOPA, COAEPIKAIIETO:
1) KaTHOH aMMOHHUSI. 3) THAPOKCHU/I-HOH.
2) KaTHOH BOJIOPOa 4) KaTHOH HATPHSL.

A 6. BepHbl u cneayrolue BbICKa3bIBaHUS?
A. B rnmaBHOW MOArpynne OKUCIUTEIbHbIE CBOMCTBA AaTOMOB JIEMEHTOB CYBEIIMYCHUEM
MOPSAIKOBOTO HOMEpa YCHIIUBAIOTCSL.
b. B rnaBHoii moArpymnne OKUCIUTENbHbIE CBOICTBA AaTOMOB AJIEMEHTOB C YBEJIMYCHHEM
MOPSAIKOBOTO HOMEpa 0CIa0eBaloT.
1) BepHO TOJIBKO A 3) BepHO TONIBKO b
2) BepHBI 00a CY>KICHHS 4) 00a cyKaeHUs He BEPHbI

Yacrs 2.

B 3amanum Bl Ha ycTaHOBIEHHE COOTBETCTBHS 3alUIINTE IOCIEA0BATEILHOCTh (P Oe3
pOoOEIIOB U IPYTUX CUMBOJIOB.

B1. YcranoBuTE COOTBETCTBUE MEXK/TY YACTUIICH U DJIEKTPOHHOM (POPMYIION.

YACTULIA OJIEKTPOHHA S ®OPMVIJIA
A)S? 1) 1s22s22p2.
B)C 2) 1s22522p53s%3p®
B) P 3) 1s%2s22p°3s23p*
) N* 4) 1s%2s°2p°3s23p°
5) Is22522p®3s?
6) 1s?

OTBCTOMKSaHaHI/IIOB 2 ABIIAETCS noCiaca0BaTCIbHOCTb I_II/I(I)p B IIOPSAAKE BO3pACTaHUS.

B 2. HpOCTOe BCIIICCTBO CEpa B3aHMOHeﬁCTByeT C BCIICCTBAMM:

1) O; 4) KOH
2) Ca 5) Mg
3) H.0 6) H>

OtBeroM K 3aanuto B 3 sBnsieTcs yucino. 3anummre 3T0 YUCiIo B OJaHK OTBETOB 0€3 yKa3aHUS
€JIMHUI] U3MEPECHUS.

B 3.MaccoBas momnst kuciiopona (B %) B CepHOI KHCIIOTE paBHA (3anmummre 4uco, ¢
TOYHOCTBIO IO JIECATHIX)
Yacrtp 3

3amumure HOMCDP 3a/IlaHUs U MMOJIHOC PCHICHUC

C1. ITo ypaBuennto peakiuu N2 + Oz = 2NO paccunraiite 00beMbl HCXOIHBIX BEIIECTB JJIS
nosydyeHust 1 monb raza okcuga azota (II).




BAPUAHT -2
Yacte 1

[Tpu BBINOJTHEHUH 3a/laHUM 3TOM YaCTH 1101 HOMEPOM BBIINOJIHAEMOrO BaMU 33JaHUS I1I0CTaBbTE
3HaK «X» B KJIIETOUYKY, HOMEP KOTOPO COOTBETCTBYET HOMEPY BEIOPAHHOTO BaMHU OTBETA.

A 1. ®opMyIIBI BBICIIETO OKCH/IA U JIETYUEro BOJOPOIHOTO COSMHEHHS dIeMEHTa D C
27IEKTPOHHOH GopMyIoii aToma 1s225%2p?:

1) 502 u DHa 3) D03 u H2D.
2) 9205 u DH3 4) 3,07 u HD.

A 2. CniocoOHOCTh aTOMOB ITPHHAMATh JJICKTPOHBI YMEHBIIACTCS B PSLY:
1)F-ClI-Br-1 3)Br—1-F-ClI
2)1-Br—Cl-F 4)Cl-F—-1-Br

A 3. CxeMe npeBpalieHus N*2— N™  cooTBeTcTByeT XMMHUecKoe ypaBHEHHE:
1) N2 + 3Mg = MgsN> 3) N2 + 02 =2NO
2) N2 + 3H2 = 2NH3 4) 2NO + 02 = 2NO2

A 4. Okeup cepsl (V) He B3aUMOIEHCTBYET € BEIIECTBOM, (hOpPMYJia KOTOPOTO:

1) CO2 2) H.0 3) KOH 4) MgO

A 5. Von SiO# MOXHO 06GHAPYKHTH C TIOMOIIBIO PACTBOPA, COEPIKAIIET0 KATHOH:
1) Gapus 3) KabIHs
2) Boziopoia 4) cepebpa

A 6. BepHrsl 1111 ciieyronie BEICKa3bIBaHUS ?
A. B neprojie OKHCIUTEIbHBIE CBOMCTBA aTOMOB 3JIEMEHTOB CYBEIMYEHUEM
MOPSIAKOBOTO HOMEPA YCUIIMBAOTCS.
b. B nepuoie OKUCIUTEIBHBIE CBOMCTBA ATOMOB 3JIEMEHTOB C YBEIUYEHUEM
MOPSAIKOBOTO HOMEpa 0CIa0eBaroT.

1) BepHO TONIBKO A 3) BepHO TONIBKO b
2) BepHBI 00a CyKICHUsI 4) 00a CyK/IeHHsI HE BEPHBI
Yacrs 2.

B 3aganuun Bl Ha ycTaHOBIIEHHE COOTBETCTBHS 3alUIIUTE MOCIEAOBATEIBHOCTh IUpp Oe3
MpOOENIOB U IPYTUX CHMBOJIOB.

B1. YcraHoBHUTE COOTBETCTBUE MEXKAY YACTHUIIEH U AIIEKTPOHHON POpMYIIOif

YACTULIA OJIEKTPOHHA S ®OPMVYIJIA
A) C* 1) 1s22s?

B) CI 2) 1s22522p53s%3p®

B) Si 3) 1s?2522p%3s23p°

)N 4) 15%25?2p%3s23p?

5) Is?2s22p®
6) 1s22s22p®

OTtBeToMK3a1aHUIOB 2 SBIISIETCS MMOCIEeI0BATEIEHOCTD ITU(P B IMOPSIIKE BO3PACTAHHUS.

B 2. Yriepo B3auMOICHCTBYET C BELIECTBAMHU:

1) CuO 4) 0,
2) SO 5) Ho
3) Ca 6) KOH

OtBeroM k 3aanuto B 3 sBnsieTcs yncino. 3anummre 3T0 YMUCio B OJaHK OTBETOB 0€3 yKa3aHUS
€IMHUI] U3MEPEHUS.




B 3.MaccoBas nons kuciopoza (B %) B a30THOM KUCIOTE paBHA (3amuImTe YUCIo, C
TOYHOCTBIO 10 JECATHIX)
Yactb 3

3anumure HOMCDP 3a/laHUs U MMOJIHOC PCHICHUC

C 1. Tlo ypaBuaenwuto peakiuu 2CO + Oz = 2CO2 paccuntaiiTe 00bEMbI HCXOIHBIX BEIIECTB (H.Y.)
Jutst mostyuenus 1,5 moutb rasza okcuaa yriepoaa (1V).

KonTpoabHasi pabora Ne4 o teme «BaxkHeiinue MeTalJibl M X COEIUHEHUSD)

Ha BeImosiHeHne KOHTpoJIbHOW pa®oThl oTBOoaMTCS 40 MuHYT. Pabora coctout u3 3 yacrel u
BKJIFOYaeT 9 3aga”Hui.

Yacts 1 Brimrouaer 6 3amanuii 6a3oBoro ypoBHs (Al — A6). K kaxaoMy 3aganuto naercs 4
BapHaHTa OTBETA, U3 KOTOPHIX TOJIBKO OJIMH MPAaBUIBHBINA. 32 KaXKIbli MMPABUIIbHBIN OTBET AaeTCs
1 6amn. MakcumManbHbIH 6amt 3a 1 gacTe — 6 6ayios.

Yactp 2 cocTouT U3 2 3afaHuil nosbiieHHOro ypoBHs (B1 — B2), Ha xoTopsle Hajgo nath
KpaTKW{ OTBET B BUJIC YUCJIA WIIH TTOCIEAOBATEIHLHOCTH UQP. 32 KK MPABUIBHBIA OTBET ThI
noay4us 2 6amia. MakcumanbHbIi Oait 3a 2 9acTh — 4 6aa.

Yacte 3 comepxut 1 Hambonee crnoxxkHoe, oObemHoe 3amanue Cl , koTropoe Tpelyer
MOJIHOT'O OTBETA. 3a MPABWJILHOE BHITIOJIHEHUE 3a/IaHUsI Thl MOXKEIIIb MOTY4YuTh 4 Oasia.

bannbl, momydeHHble 3a BBINOJNHEHHBIE 3afaHus, cymmupyrorcs. [loctapaiics HaOpathb
HanOoJIbIIIee KOJUYECTBO 0autoB. MakCUMaIbHBIN MEpBUYHBIN Oy — 14 6amios.

CucreMa olleHUBaHus paOOTEL

0 — 6 GammoB — «2» 7 — 9 6anoB — «3»
10 — 12 6ayuioB — «4» 13 — 14 6aiuioB — «5»

BAPUAHT-1.
Yacrts 1.

HpI/I BBITIOJTHCHHUH SaI[aHHfI 3TOM YacTH 1o HOMEPOM BBITTIOJIHACMOI'O BaMU 3aJlaHH ITIOCTABbTE
3HaK «X» B KJICTOYKY, HOMEP KOTOpOI\/’I COOTBETCTBYCT HOMEPY BBI6paHHOl"O BaMH OTBCTaA.

A 1. DnexTpoHHas GpopMylia aTOMa MarHus:

1) 1s? 252 3) 152 25°

2) 1s? 252 2pt 4) 1s? 2s?2p° 3 §?

A 2. DnexTpoHHas GopMyIIa BHEITHETO YHEPTETUIECKOTO YPOBHS aTOMOB 3JIEMEHTOB TJIABHOH
noarpynnsl II rpynmsr I1C:

1)nst 2)ns? 3)ns?npt 4)ns?np?

A 3. TIpocToe BemiecTBo ¢ Hanboee IPKo BBIPAKEHHBIMU METAIUTHYECKUMH CBOHCTBAMH:
1) Gepuumit 3) maruuit
2) KaJbIuii 4) cTpoHImiA

A 4. Hanbonee sHEpru4HO B3aUMOJIEHCTBYET C BOAOM:
1) kanmii 3) KasbLuit
2) cKaHaui 4) maruuit
A 5. C pa3baBieHHOH CepHOU KHCTOTON HE B3aUMOJCHCTBYET:




1) xene3o 3) miartuHa

2) HUKEb 4) 1uHK
A 6. BepHbI 11 citetytonye CyKIeHUs O METOYHBIX METalIax?
A. Bo Bcex coelMHEHUSIX OHU UMEIOT CTETIeHb OKHUCIIeHus + 1.
b. C HemerannaMu oHU 00pa3yOT COETUHEHHS C HOHHOM CBS3BIO.

1) BepHO TOJIBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a CYyKICHHS

4) oba Cy»IeHHUs HE BEPHBI

Yacrts 2.

B 3amanun Bl Ha ycTaHOBJICHHWE COOTBETCTBHS 3alUIIUTE IMOCIEIOBATEIHLHOCTh IUpp 0e3
MPOOEIIOB U IPYTUX CUMBOJIOB.

B1. YcTaHoBHTE COOTBETCTBHE MCXKAY 3JICMCHTOM U Cl)OpMYJIOﬁ €ro BBICHICTO OKCH AA.

OJIEMEHT BBICILINIA OKCU[
A) Cs 1) 9503
B) Al 2) D205
B) Ca 3) 220
INK 4) 3,03

5) 90

6) 9207

OTBETOM K 3agaHuo B 2 IBJIAETCSA IoCJIICJ0BAaTCIIbHOCTD I_II/ICI)p B IIOPpAAKE BO3paCTaHUAA.

B 2. BemectBa, KOTOpBIE B3aUMOJICHCTBYIOT C IMHKOM:

1 HCI 4) CaO
2) NaOH 5) O2
3) H2S04 6) CO2
Yacts 3

3anuiuTe HOMEp 3aaHUs U JaiTe MOJIHBIM OTBET.

C 1. Tlo cxeme mpeBpalleHUN COCTaBbTE€ YpPaBHEHHUS pEaKUMi B MOJEKYJIsIpHOM Buze. s
npeBpauieHuss Ne 3 3anummTe MOJHOE M COKpallleHHOE MOHHble ypaBHeHus. HaszoBurte Bce

BEIIECTBA.
Cu(OH)2—CuO— CuSOs— Cu(OH)2— Cu(NO3):

BAPHUAHT -2
Yacrs 1.

[Tpu BHINOSTHEHUH 3a/1aHUM 3TOM YaCTH MO HOMEPOM BBIMOJIHAEMOT0 BaMU 33aJJaHUS TOCTaBbTE
3HaK «X» B KJIETOYKY, HOMEp KOTOPOI COOTBETCTBYET HOMEPY BHIOPAHHOTO BaMU OTBETA.

A 1. DnektponHast hopmyIia aToMa JIUTHSL:

1) 1s? 2s? 3) 1s? 2st
2) 1s% 252 2pt 4) 1% 252 2p®3 st
A 2. DnekTpoHHas (opMyJsia BHEIIHETO YJHEPTETHUECKOT0 YPOBHS aTOMOB IIEJIOUHBIX METAIIJIOB!
1)nst 2)ns? 3)ns?npt 4)ns?np?
A 3. [Ipocroe BemniecTBO ¢ HanOOJIEE IPKO BHIPAKCHHBIMU METAJUTMYECKUMHU CBOMCTBAMMU:
1) amomMuHUI 3) ramnmii
2) 6op 4) uHaui

A 4. HanOonee 3HEPrUYHO B3aUMOICHCTBYET C BOJIOM:




1) Gapwmii 3) MarHuit

2) KabIui 4) cTpoHIuit
A 5. C coJsIHOM KMCIIOTOW HE B3aMMOJICHCTBYET:

1) xene3o 3) miartuHa

2) HUKEJb 4) 1uHK
A 6. BepHbI 11 ciieytonuye CyaeHus?
A. T'uapoxcu antoMUHUS B3aUMOJICHCTBYET C TUAPOKCUIIOM HATpUs
b. 'uapokcua alroMUHUS B3aUMOJICUCTBYET C CEPHON KUCIOTOM
1) BepHO TONIBKO A

2) BepHO TOJBKO b
3) BepHbI 00a CyKICHUS

4) oba cy»IeHus HE BEPHBI.

YacTs 2.

B 3aganumn B1 na YCTAHOBJICHUC COOTBCTCTBHUA 3alIMIINUTE IMOCJICHOBATCIIBHOCTD I_II/I(bp oe3
HpO6€J’IOB " IPpYyrux CUMBOJIOB.

B1. YcranoBuTe COOTBETCTBHE MEX Ty (POPMYIION THIPOKCH 1A B (DOPMYIIOH COOTBETCTBYIOIIETO

eMy OKCHJa:
OOPMVIIA OOPMVIIA
I'MJAPOKCUIA OKCHUIA
A) ODOH 1) Al.03

b) 5(OH)3 2) Na2O

B) H3D03 3) Mgo

I') O(OH)2 4) NO
5) CO

6) SO3

OTtBeTOM K 3aaaHuio B 2 SBIISICTCS nocCiaca0BaTCIbHOCTDb I_II/I(bp B IMOPAAKE BO3paCTaHU.

B 2. BemrectBa, KOTOpPBIE B3aMMOJICHCTBYIOT C KEJIE30M:

1) HCI 4) CO
2) Cl, 5) O2
3) S0 6) CuCl,

Yacte 3

3anuiuTe HOMEp 3aaHUs U JaiTe MOJIHBIM OTBET.

C 1. Tlo cxeme mpeBpalleHUH COCTaBbTE YpPAaBHEHMsI pEaKUUid B MOJIEKYJISPHOM BHJE.
[IpeBpamenue Ne 1 paccmorpute ¢ Touku 3pennss OBP. HazoBute Bce BemecTsa.
Zn—ZnO—ZnCl; -Zn(OH)2—ZnO




