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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 0011ero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWIl K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO O0IIIETO 0Opa30BaHuUs, MPECTAaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBEe deaepanbHOil pabodeil mporpaMmbl
BOCIIUTAHUS U C Y4ETOM KOHLEMIIUU NPEenoaBaHus Y4eOHOro mpeaMeTa « XUMHUs
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMum Aa€T TPENCTABICHUE O IIENSIX, OOIIEH CTpaTeruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHS OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJINBAET 00s13aTEIBHOE peAMETHOE COJIepKaHue,
NpeAyCcMaTPUBAET PACIpPENEICHUE €ro Io KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm MpPOrpamMMbl MO XUMHUH, ONPENENSIET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHMSI XHUMUU C YUYE€TOM  MEXIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€i, JIOTUKM y4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEN  O0y4aloluxcs, OMNpeAeNseT BO3MOXKHOCTH MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEeOOBaHUM K
pe3ynbrataMm oOy4eHUs XUMUW Ha YPOBHE IeJIeH N3yUeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JIEATEIbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4e0HOT0 CO/IepKaHUSI.

3HaHWE XWMHUH CIYXUT OCHOBOW i (OPMHUPOBAHMS MHUPOBO33PEHUS
00ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHPA, BAXKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHEH NPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
PHEPIrUM M 00 HBOJIOLMHU BEIIECTB B MPUPOJE, O MyTAX PEHIeHUS TiI00aIbHBIX
npo0ieM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M 9KOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMHpoOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011e U PYHKIIMOHAIbHON T'PaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmuxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydeOHOW  JesTEeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICOBATEIBCKUX YMCHHM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOMN JESTENbHOCTH;

3HAKOMUT CO CHenu(UKON HAydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LETTOCTHOTO B3IJIsa HA €IMHCTBO MPUPOIBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



CHocOOCTBYET (OPMHUPOBAHUIO LEHHOCTHOTO OTHOILUEHUS K €CTECTBEHHO-
HAy4YHBIM 3HaHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
00pa3oBaHuE 00YJAIOIITUXCS.

JlanHble HampaBieHUs B OOyYE€HUH XUMUU OOECIEUMBAIOTCS CHELM(PHKOMN
collepkaHusl  y4eOHOro  mpeAMeTa, KOTOpBIM  SIBISIETCA  MeJarormyecku
alaliTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMUU Ha ONpPEAEIEHHOM 3Tale e
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHUsI OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCA CHCTEMbI TMEPBOHAYAIBHBIX MOHSITHI XWMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX [OHATUI
OpraHNYEeCKON XUMMH.

CrpykTypa coaepxaHMsl NporpamMmbl 10 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K €€ usydeHuro. CoaepikaHHe CKJIAAbIBAETCS U3 CHCTEMBbI
MOHATHM O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XMMUYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 10 MPHUHLHUIY
IIOCJIEIOBATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TECOPETUYECKUX IIPEICTABICHUN
Pa3HOIo ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [lepuoanueckoro 3axkona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUs O CTPOEHUHU aTOMa U XUMHUYECKOM CBA3Y;

— TMPEACTaBIECHUN 00 JIEKTPOJIUTUYECKOW AMCCOLMAIMM BELIECTB B
pacTBopax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIUPUYECKU
MOJTyYE€HHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0OBATEIBLHO OT OJJHOTO
YPOBHS K JpYromy, BBIIOJNHAS (YHKUMU OOBSICHEHHMS W NPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHUS U BO3MOYKHOCTEH NMPAKTUYECKOTO NMPUMEHEHMS U IOIYYEHUS
U3Yy4aeMbIX BEILECTB.

OcBoeHue TMporpaMMbl IO XHMHHU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABIICHNUS] O XMMUYECKOM COCTABIIAIOIIEH HAYYHOW KapTHHBI MUpa B JIOTHKE
€€ CHCTEMHOW IpUPOJIbI, LIECHHOCTHOIO OTHOILIEHUS K HAYYHOMY 3HAHUIO U
METOJAaM IIO3HaHUsA B Hayke. V3ydyeHHWe XMMHMM IPOUCXOIUT C MPHUBJICUYCHHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MPeAMETOB: «OKpYyKalOIUH MHUDPY,
«buonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

ITpy w3yyeHMH XUMUU MHPOUCXOIUT (HOPMHUPOBAHME 3HAHUH OCHOB
XMMHMUYECKON HayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBL.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HaHUW — BaXHEUIIUX (AaKTOB, MOHITHIM, 3aKOHOB U TEOPETUUYECKHUX MOTOKECHHM,
JOCTYNHBIX O00OOIIEHUI MHPOBO33PEHUECKOIO XapakTepa, sA3blka HAyKd, B



OpUOOLIEHUM K HAy4YHbIM METOJaM I[I03HaHUS TMpU H3YyYEHUU BEUIECTB U
XUMUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATENbHBIX YMEHUN U
UX TPUMEHEHUH B Y4YEOHO-IO3HABATEIILHOW M Y4YEOHO-UCCIEN0BATENbCKON
JeSITEIbBHOCTH, OCBOCHHHM NPaBHJI O€30MacHOr0 OOpalleHHs C BEUIECTBAaMHU B
MMOBCEHEBHOM KU3HHU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOT'O OOLIEro 0Opa3oBaHUsSI BaXKHOE
3Ha4YE€HHE MPUOOPEIHN TaKue 1ENH, KaK:

— (dopmMupoBaHHE WHTEIUICKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PELICHHH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBUSIM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUsI Ha  CHCTEMaTHYEeCKOEe MpUOOIIEeHHE
oOyyJaroumxcsi K CaMOCTOSATENIbHON I103HABATENbHOU JIESITEIbHOCTH, HAay4YHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredyeHue yCa0BUM, CIIOCOOCTBYIOIMIUX MTPUOOPETEHHIO 00YyYarOIUMUCS
OMbITa Pa3HOOOPa3HOM MAESITENbHOCTH, MO3HAHUSI M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JJIs
Pa3TUYHBIX BUJOB JCSITEIBHOCTH;

— (opmupoBanue oOmel (QYHKIIMOHATBHOW H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHATH M OICHUBATH SIBJICHUSA
OKPY’KaIOIIeT0 MHPA, UCIOJIb3ysl 3HAHWUSI U OIBIT, MOJYYEHHbIE MPU HU3YyYEHUU
XUMUHU, TPUMEHSATh WX MPU PEIICHHH MpoOJieM B TOBCEIHEBHOW JKU3HH W
TPYAOBOU JIEITENBHOCTH;

— ¢opMmupoBaHHEe Y OOyYaOMHUXCS TyMAaHUCTUYECKUX  OTHOIICHHM,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM )i BBIPAOOTKH HSKOJOTHYECKU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJSIX
COXPAaHEHUS CBOETO 3I0POBBS U OKPYKAIOWIEH NPUPOJHON CPENBL;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOIIO M
CaMOBOCIIMTAHUI0O HAa OCHOBE YCBOEHHUs OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOoduiis W HANpaBJIEHHOCTU AAJIbHEUILEro
00yueHus.

OOmiee YMCIO 4YacoB, OTBEACHHBIX I HW3YYCHUS XHUMHH Ha YPOBHE
OCHOBHOTO 00111eTO 00pazoBanwsi, coctaBiuseT 136 yacoB: B 8 kitacce — 68 yacos (2
gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

COJEPXAHUE OBYUYEHUA

8 KJIACC
IlepBoHa4yabHBIC XMMHYECKHE IOHATHSA



[Ipeamer xumuu. Posib XUMUM B U3HU YeTOBEKa. XUMHS B CHCTEME HaykK.
Tena u BemiecTBa. DU3MYECKHE CBOWMCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeToAax Mo3HaHMS B XUMHH. UHCTbIe BEIIECTBA U CMECH.
CriocoObI pa3fesieHusi CMECei.

ATOMBI W MOJICKYJbI. XHUMHYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U C0XKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TIOCTOSHCTBAa cocTaBa BemiecTB. OTHOCHTENbHAsh aToMHas Macca.
OTHOCUTENbHAA MOJIEKYJISIpHAst Macca. MaccoBas J10Jii XMMHUYECKOTO AJIEMEHTa B
COETMHEHUH.

KonuuectBo BemectBa. Monbs. MossipHas Macca. B3auMocBsI3b KOJTMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eIuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHYECKHX COCTUHEHUI.

dusnueckre U XUMUYECKUE SBJICHUS. XUMUYECKash peaklus U e€ MpU3HaAKU.
3aKOH COXpaHEHMs MacChl BeIeCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMHUYECKUX PEaKIUil (COeMHEHUS, PA3JI0KEHNUs, 3aMEILICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKOW MOCYJOH, MpaBWiIaMH padOThl B Jab0paTopuu u
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYIOBAaHUEM, U3yUECHUE U OMHCAHHE
bu3nueckux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIIOJEHUE
busnueckux (MJIaBJIeHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHWE U KOHJAEHCAIMS BOJABI) U XUMHUYECKHX (TOpPEHHE CBEYH, NMPOKATUBAHHE
METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCJIOTOMN) SBICHUM, HAOIIOICHUE U
OMMCAaHUE MPHU3HAKOB MPOTEKAaHWs XUMHUECKHUX DPEaKIHil (pa3ioxeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBUE Kee3a ¢ pacTBopoM coiu meau (1),
U3yYEHHE CIOCOOOB pa3leieHHus CMeced: C MOMOIIbI0 MarHuTa, (pUIbTPOBAHHE,
BbIMIApMBaHUE, JUCTWUIALKA, XpoMaTrorpadus, TpoBeJeHINE OYHCTKH MOBAPEHHON
coiid, HaOJIOJEHWEe U  ONHCAHME  pPe3yJbTAaTOB  MPOBEJCHUS  OIbITa,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsI MacChl, CO3JaHUE MOJENed MOJEKYI
(IrapocTepKHEBBIX ).

Bakueiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopoa — sneMeHT u mpocrtoe
BelecTBo. Haxoknenuwe kuciopoga B MpUpoae, (PU3MYECKHEe U XUMHUYECKUE
cBoicTBa (peakiuu ropenus). Oxcupapl. I[lpumenenuwe kwuciopoga. CrocoObl
MOJly4YeHHUsI KHUCIOpoJa B J1abopaTopuu M MpOMbIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPOa.



TemnoBoit »hdekT XUMHUUECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHue
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO 3(pekTa, pazpylieHne 030HOBOTO CIIOSI.

Bonmopon — anement M mpocrtoe BemecTtBo. Haxoknenwe Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipablit 00bEM ra3oB. Pacuérbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HaceiieHHbsle 1 HEHACBIIEHHBIE PAacTBOPBHI. PacTBOpHUMOCTH BEMIECTB B BOJE.
MaccoBas 10J11 BEILIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponp pactBOpOB B npupojae U B KU3HU 4esnoBeka. KpyroBopoT BoAbl B MPUPOJE.
3arps3HeHre NpUpOIHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnsl. Knaccuduxarus
OKCHUJIOB:  cojieoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusumyeckue ©U XUMHUYECKUE
cBOMCTBa OKCHUIOB. [TomydeHune okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHmii. PU3MYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHMM. [lomyueHne oCHOBaHM.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psan axktuBHoctu mertamwioB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. HomeHnkiatypa coneil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eHeTnueckas CBI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
IpeKpalieHuss TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHue, PACIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojencTBue Bojoposa ¢ okcuaoM meau (II)
(BO3MOXHO HCIOJIb30BaHUE BHUAEOMATEpUAIOB), HAOIIOACHNE O00pa3lOB BEIECTB
KOJIMYECTBOM 1 MOJb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOJbI C METAJLUIAMU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),
UCCIIEIOBaHNE O00pa3lloB HEOPraHMYECKHUX BEIIECTB Pa3IMYHBIX KIACCOB,
HaOJII0ICHNE U3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOPAX KHUCIOT M IIEIOYEH,



u3yueHue B3aumonercTBus okcuaa meau (II) ¢ pacTtBopoM cepHOl KHUCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUWil HEUTpaJIM3aluM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBaHH, BBITECHEHHE OJHOIO METAJIa JPYTHMM K3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COCIMHEHUI.

IHepuoauueckui 3akoH u Ilepuoguuyeckasi cucreMa XUMHYECKHX
iemeHnToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUuU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [lonsTue o
rpynnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Tepuoanueckon cucrembl xumuueckux 3neMeHToB [l. 1. Menneneea. [lepuobl
u rpynmbl. Ou3nyecKuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cuctemnl . WM. MennpeneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUs paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 10 IPYNIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IPpaKIaHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okuciieHHs.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchbl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIN.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACcTBOPAMM KHUCIOT W WIEJIOYEM, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIIUX — NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiny pa3ioKeHUsl, COSTUHEHU).

Mescnpeomemmnuie ceasu

Peanuzanus MeXOpeaMETHBIX CBSI3€M MpU HM3yYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOMMX €CTECTBEHHO-HAYYHBIX



MOHSITUIM, TAK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO01mue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoaUIHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTtoM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, Ta3, (pU3WUYECKUe BETUUUHBI, €IHHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTes, qpixanue, 6mocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpAIbl, TOPHBIE IOPOJIHI,
MOJIE3HBIE UCKONIA€MbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasI peaKUMs

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKHAX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMHYECKUX DJIEMEHTOB TMEPBBIX TPEX IMEPHUOJOB, KM, KaJdblUHUs U MX
COCIMHEHW B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepumoamueckoit
CHCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUJbl XMMHYECKOW CBS3U. THUMBI KPUCTALIMYECKHX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukainus u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XHUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCSAIIMXCS K PAa3JWYHBIM KJIacCaM HEOPTraHUYECKUX
COCIMHEHU, TEHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEAKIIMA MO pa3IuYHbIM IMPU3HAKaM (110 YUCITy
W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIioBoMYy 3¢ (deKTy, 1Mo
W3MECHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, M0 OOpPaTHMOCTH, TIO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYCCKUE
ypaBHEHHUS.

[lonarne o ckopoct XuMuueckor peakiuu. [loHstue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [[oOHSITHE 0 TOMOTEHHBIX U TeTEePOTE€HHBIX
peakuusx. [lonsarne o karammse. [IosTue 0 xumMmuueckoMm paBHoBecun. DaKTOPHI,
BJIUSIOIIME HAa CKOPOCTh XUMHYECKOW pPEaKIMU M TOJO0KEHHUE XHUMHUYECKOIO

PaBHOBECHSI.
OKUCAUTENPHO-BOCCTAHOBUTEIbHBIE ~ pEaKLMH,  JJIEKTPOHHBIA  OanaHc
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  PEaKLUU. CocraBneHue  ypaBHEHUI

OKHUCIIUTCIIbHO-BOCCTAHOBHUTCIIbBHBIX peaKuHﬁ C HUCIIOJIB30BaHHUECM METOoda
SJICKTPOHHOT'O OajaHca.



Teopus PAEKTPONUTHUECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [IHUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHp auccouranuu. CHUIIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakinu monHoro ooMeHa. Y ciaoBUs NPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMMI M cCoOJied B CBET€ NPEACTaBICHUA OO0 HBIEKTPOJIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [[oHSATHE O TMApONIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa M ammasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIUuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUMAIMU KHUCJIOT, WIEJI04Yed H COJeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MAaTEPHAIOB), IPOBEJCHHE  OIbITOB,
WUIIOCTPUPYIOIIUX ~ NPU3HAKM  NPOTEKAHWS  peakuuii HMOHHOro  oOMeHa
(oOpazoBaHnue ocanaka, BBIACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pas3yIoKEHHUs, COEIMHEHHNs), PACIO3HABAaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJssibl 1 X COeITMHEHHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3NUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METaUlaMU, HEMEeTa/llaMH, [Ieno4amMu). XJIO0pOBOAOPO/I.
ConsiHast KMCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XJIopuabl U UX
HAaxO0XJICHUE B IIPUPOJIE.

O6mast xapakrtepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (U3MYECKUe CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJIIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, pu3NYecKue u
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KAaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kucioTa, @uU3MYECKHMe M XUMHUYECKHE CBOWcTBa (00mIMe Kak
NpeACTaBUTENS KJjlacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE peakinu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOC00a MOJIYYeHHs] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEaKLUs Ha
cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MIpUpOJe. XUMHUYECKOE



3arpsi3HEHUE OKPYIXKAIOMIEH Cpelbl COSAMHEHHUSIMH Cepbl (KHCIOTHBIE OXKIH,
3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OOmas xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTETICHU OKHCICHHS. A30T, pacpOCTPAHEHHE B MPHUPO/IE,
bu3ndecKue U XuMHUIecKue cBoicTBa. KpyroBopor a3ora B mpupoie. AMMHAK, €T0
dusznyecKkre U XMMUYECKHEe CBOMCTBA, TIONyuyeHue U mpuMeHenne. Conu aMMOHUS,
X QU3NYECKUE U XUMHUUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TOoydeHHe, (PU3NYECKUe M XUMUUYECKUE
CBOMCTBa (00mME Kak TMPEACTABUTENS Kiacca KUCIOT W CHEIU(pUYECKHE).
Hcnonp3oBaHne HUTPATOB ¥ COJIEM aMMOHHUSI B KAadyeCTBE MHHEPAJIbHBIX
ynoOpeHuii. XuMU4eCcKoe 3arpsi3HeHNEe OKPYXKAIOIIeH Cpebl COSAMHCHUSIMH a30Ta
(KUCIIOTHBIE JTOKIIM, 3arps3HEHHWE BO3AyXa, MOYBBI W BomoémoB). Docdop,
aioTponHbie Moaudukanuu (ochopa, huMUecKne M XUMUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nonydenue. Mcmnonp3oBanue GochaToB B Ka4ueCcTBE MUHEPAIBHBIX yI0OpEHUIA.

OOmas xapakTepucThka 31eMeHTOB [VA-rpynmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHbIE  CTENEHW  OKHUCJICHUA.  YIJIEPOH,  aUIOTPOIHbBIC
Moau(UKAIMK, PaCIpOCTpaHEHUE B TpUpoAe, (U3NYECKHe U XUMUYECKUC
cBoricTtBa. Ancopbuusa. Kpyrosopot yraepona B mpuponae. OKCUIbl yriiepoaa, ux
¢uznyeckne W XUMHYECKHE CBOWCTBA, JCWCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJTlydYeHHUE W TMPUMEHEHHE. DKOJIOTHYECKHe MPOOJIeMbI, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoreza ri006anpHOTO MOTEIUIEHHWA KIMMaTa, MApHUKOBBIM
b dexT. YronpHas KUCIOTa U €€ COM, NX (PU3NIECKUE U XUMUYECKHUE CBOWCTBA,
noJiydieHrue W mnpuMeHeHue. KadecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnons3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIBCKOM
XO3MCTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAaK O COCTMHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTUJICH, dTAHOJI, TJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHbIE HMCTOYHUKH YTIEBOAOPOAOB (Yroib, TPUPOIHBIA Ta3, HEPTH),
MPOAYKThl WX MepepaboTku (OEH3WH), WX POJb B OBITY U MPOMBIILICHHOCTH.
[TonsiTe 0 OMOIOTUYECKH BaKHBIX BEIIECTBAX: KHUpax, OeIKax, yrieBojgax — u uxX
poli B OJKM3HU UEJIOBeKa. MarepualbHOE €IMHCTBO OPraHWYECKUX W
HEOPTaHUYECKUX COCTMHEHUMN.

Kpemuuii, ero ¢Qusuueckne u XUMHUYECKHE CBOWCTBA, TMOJY4YCHHE W
npumenenrne. CoenuHeHUs KpeMHUs B mpupoge. OOmme mupeactaBicHus 00
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, UX KCIOJIb30BAaHUE B
OBITy, B IPOMBINIUICHHOCTH. BakHeWIne CTpOWTENbHbIE MaTepHaNbl: KEPAMHKA,
CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHON KU3HHU.



Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3lO0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlMid Ha XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXkarouiue (PU3NYECKUe M XUMHUYECKHUE CBOMCTBA
TraJOr€HOB M HX COEIMHEHHI (BO3MOXXHO MCIOJIb30BAHHE BUIECOMATEPUATIOB),
O3HAaKOMJIEHHE ¢ oO0pa3laMud XJOpUIOB (TaJOTEHHUIIOB), O3HAKOMJIEHHUE C
oOpasmamMu  ceppl U €€  COCIMHEHHMSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJICOMATEPHANIOB), HaOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo AeWCTBUEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBICeHHOI CEepHOI KUCIOTHI, MPOBEICHUE KaYECTBEHHON Peakui Ha Cyib(aT-
MOH M HaOJIOJIeHWe NpHU3HaKa e€ MpPOTEKaHUs, O3HAKOMIIEHHE C (HU3NYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuit, moaydeHue,
coOupaHue, pacro3HaBaHHE M M3yYEHUE CBOWMCTB aMMHaKa, MPOBEIACHHE
KAueCTBEHHBIX PEaKlUUid Ha MOH aMMOHMS U PocdaT-uOH U U3yuyeHHE MPHU3HAKOB
UX IPOTEKaHMUsI, B3AMMOICMCTBUE KOHUEHTPUPOBAHHON a30THOU KUCIIOTHI C MEJIBIO
(BO3MOHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), W3YUYCHHE MOJENEN
KPUCTAIUTMYECKUX pemETOK anMasa, rpadura, (QymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NIPOTHBOrasa, MojiyueHue, coOupaHue, pacrlo3HaBaHUE U M3yUEHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJCHUE KaueCTBEHHBIX peaKkui Ha KapOoHAT U
CUJIMKAT-UOHBl W H3yYEHHE IIPU3HAKOB HMX IPOTEKaHUs, O3HAKOMIICHHE C
NPOAYKIMEH CHJIMKATHOM NPOMBILIJIEHHOCTH, PELIEHUE 3KCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMeTaIUTbl U UX COCTUHEHUSI.

MeTaJuibl 4 X COeIMHEHU S

OO01mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B Ilepmommyeckon cucreMe XuUMUYECKMX 3ieMeHToB [J[. U
MenaeneeBa u cTpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamnuyeckas CBA3b U
METAJUIMYECKAss ~ KPUCTAJUIMYECKass  PEmETKAa.  DJIEKTPOXMMHUYECKUU Pl
HaMpspKeHUH MeTaioB. OU3nyeckrue U XMMUYECKHE CBOMCTBa MeTaiioB. OO1iue
crnocoObl Mody4yeHuss MeTamioB. [loHsATHE O KOpPpO3UM METajuIOB, OCHOBHbBIE
CrocoObl 3amuThl WX OT Kopposuu. CraBel (CTadb, YYTyH, TIOPATIOMHHHM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIIJIEHHOCTH.

[[lenounbie MeTambl: MONOXKEHUE B [leprnonnueckoil cuCTeEME XMMHUUYECKUX
anementoB . . MenneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre ¥ XMMUYECKUE CBOKCTBA (Ha mpuMepe HaTtpus U Kanusi). OKcuabl u
TUAPOKCUABI HATpuss W Kanus. lIpuMeHeHue mIeNnOYHbIX METAUIOB MU MX
COEIUHEHNM.



[[lenoyHO3eMeENbHBIE METAJUIBI MarHMii M KaJblUW: IIOJIOKEHHE B
[Tepuognueckon cucremMe xumuueckux sneMeHToB Jl. M. MenpaeneeBa, crpoeHue
UX aTOMOB, HaXO0XKJIEHHE B IIpupoie. Pu3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUS Kaiblusg (OKCHUJA, THUIPOKCUI, COJIH).
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS!.

AroMUHHI: TI0J1I0)KeHHE B [leproandeckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aToMa, HaxOXIeHUE B npupone. dusznueckue u
XUMHYECKHE CBOICTBa amOMUHUA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCHUAA
AJTIOMUHHS.

Keneso: nonoxenne B [leproanyueckon cucreMe XUuMHUYECKUX JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXAEHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. Okcuibl, rTupoKcuabl U conu xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHME ¢ oO0Opa3llaMud METalIoOB W CIJIaBOB, UX (U3HUUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HUH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KaJIbI[USl W HATpus C BOJOM (BO3MOXKHO HCIOJb30BAHUE BHUIACOMATEPUATIOB),
VCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUS JKee3a B KUCIOPOJE
(BO3MOXXHO  HCIOJB30BAHUE  BHUJAEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LUHKA, JKEJe3a
(I1) u xene3a (III), menu (1), HaGarOAEHNE M OMMCAHUE TIPOILIECCOB OKPAIIMBAHUS
MJJaMEHH HWOHAMU HaTpus, KaJlus U Kaiblusid (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PEHIEHNE SKCIIEpUMEHTANIBHBIX 3aJa4 10 TeMe «BaxHelue
METAJUIbl U KX COCIUHEHHUS.

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JKM3HU YEJIOBEKA. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakiuil B ObITy. IlepBas momoinps npu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpyXkaroleid cpeabl (mpeaeibHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JI0THYECKUX
npobiiem.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepHabl).

Mescnpeomemnmnuie ceasu

Peanuzanus mMexXnpeaMETHBIX CBSI3€M MpU HU3ydYeHUM XUMUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX



MOHSITUN, TaK U TIOHATUH, SBJSIONINXCS CUCTEMHBIMHU U OTICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHUHTE3, KilacCUPUKAKSA, TMEPUOIUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTUS, MaTEPHUAIIBI.

dwusuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
W30TOTIBI, PATUOAKTUBHOCTh, MOJICKYJIA, DJICKTPUUYCCKUAN 3apsija, MPOBOIHUKH,
MOJIYITPOBOJTHUKH, ~ TUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIITNICCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIBI M3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yI0OpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIIHLHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOJHI,
MI0JIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.

IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPAMMbl OCHOBHOTO OOIIEro
00pa3oBaHMsl JTOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Yy4eOHOU u
BOCITUTATEIbHON JEATENBHOCTH B COOTBETCTBHM C TPAJIULMOHHBIMH POCCHUICKUMU
COLIMOKYJbTYPHBIMH W JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, INPUHATBIMU B
oOmiecTBe mMpaBUiIaMHM M HOPMamMH TOBEJIEHUS W CHOCOOCTBYIOT IMpolieccaM
CaMOMO3HAHUs1, CAMOPA3BUTHUSA U COIIUATM3AIUN O0YyHarOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYy4YaroIIMXCA
PYKOBOJICTBOBATbCSl CHUCTEMOW IO3UTHUBHBIX LIEHHOCTHBIX OpHUEHTAlMil H
pacIIMpeHre ONbITa JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) mIaTpUOTHYECKOT0 BOCIIMTAHMS:

LEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U HAYYHOMY HACIEOUI0, TTOHMMAaHMS 3HAYECHUS XUMHYECKOM HAayKu B JKHU3HU
COBPEMEHHOT0 OO0IIecTBa, CIOCOOHOCTH BJa/e€Th TOCTOBEPHOW HMHQOpMAIHE O
NEPENOBBIX JTOCTHXKEHUSIX W OTKPBITUAX MHPOBOM M OTE€YECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS] O COLMAIBHBIX HOPMax W MPaBWIAX MEXIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCNIEOBATENbCKOM, TBOPYECKOM M JApyrux  BUAaX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOWM JEATENbHOCTH MpU



BBINIOJIHEHUHU YYEOHbIX, TMO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TIpollecce JTOM y4eOHOM NesITeNIbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE TIOBEJICHHWE U TIOCTYNKM CBOMX TOBApUIIEH C MMO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMSI TTOCJIECTBUIN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 O3HAHUA:

MHUPOBO33PEHUYECKHE TPE/ICTABIICHUS O BEIECTBE M XHMMHUYECKOW pPEaAKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIISIOIINE
OCHOBY JUIsl IOHUMAaHUs CYIIHOCTH Hay4YHOH KapTUHBI MHUpa, IpeCTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTUS MTPUPOJIbI, B3aUMOCBS3SX YEIOBEKa C
IPUPOIHON CPEIOid, O POJIM XMMHUHU B MMO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO03HABATEJIbHbIE MOTHUBBI, HAIPaBJICHHbIE HA MOJYyYE€HHWE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOMUMBIE UIsI OOBSICHEHWS HAOII0JAEMBIX IMPOIECCOB W SIBICHUM,
MO03HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C YYEOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPATYPOH, JOCTYNHBIMU TEXHUUYECKHUMHU CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyUYEHHI0 U TO3HAHMIO, JI0O0O03HATEIHHOCTh, TOTOBHOCTh H
CIOCOOHOCTP K  €aM00Opa3oBaHWIO, TPOEKTHOM M  HCCIeI0BaTENbCKON
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANPABIEHHOCTH U YPOBHSA OOy4YEeHUsS B
JaJIbHEUIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHE IICHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBBI 00pa3 >KW3HH, OCO3HAHWE MOCIEACTBHHA U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpPEHHUSI),
HEOOXOAMMOCTU COOJNIOJIEHUS TMpaBui OE€30MaCHOCTU MpU  OOpalleHUuH ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peabHOU KU3HU;

S) TPy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPAaKTUUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3iuyHOro poja,
yBaXEHUE K TPYAYy U pe3yibTaTam TpPYAOBOW NEATENbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHMSI TPEIMETHBIX 3HAHMM 10 XHUMHH, OCO3HAHHBIM BBHIOOP
WHUBUTyAIbHON TPACKTOPUHU MPOJAOKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodecCUOHATBLHON AeTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTh aalTUPOBATHCS B MPO(eCCUOHATBHOM CpejIe;

6) 3K0/10rMYeCcKOr0 BOCIMTAHHUS:

IKOJIOTUYECKU IIEJIeCO00Pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
KHU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBaHUS, IOHUMAHUE LIEHHOCTH 3I0pPOBOTO U
Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY



(bU3NYECKOMY U TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHHE IIEHHOCTHU COOJIIOJACHUS
MpaBuJI 0€30MMacHOTO MOBEICHUS ITPU paboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIHSX,
YIPOXKAIOIIMX 3JOPOBBIO U KU3HHU JIFOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOIy4aeMble MPU W3YYECHUU XUMHUH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLIEH IPUPOIHON CPENOU, IS ITOBBIIECHHUS
YPOBHSI  DKOJIOTMYECKOHW  KYJIBTYphl, OCO3HAHHUS TIJIO0AJBLHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIeM M MyTeH HUX PEIICHHS MOCPEICTBOM METOJOB XHUMMH,
DKOJIOTUYECKOTO MBIIUJIEHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIIBLHOM,
KOMMYHHKATUBHOW U COUMAIBHOM MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBbTATbBI

B cocraBe MeranpeaMETHBIX pPE3yJIbTATOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUSI MHUPOBO33PEHUS OOIIEHAY4YHbIE TOHATHS (3aKOH, TEOpus,
MPUHITUT, TUTIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIC
WCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAHUU W3 ITUX MPEIAMETOB (HOPMHUPOBATH IMPEICTABICHUE O IEJIOCTHOU
HAay4YHOM KapTHHE MUpA, U YHUBEpCAJIbHbIE yueOHbIC AEHCTBUS (MO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIC), KOTOpbIe OOecreduBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JIEITEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

Ba3oBhle Jjornyeckue AeicTBHA:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JOTHYECKOTO MBIIUIEHUS IPU OCBOCHUU
3HAHUMW: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACISTh UX XapaKTEPHbIC
MPU3HAKHU, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU TMOHSITUSMH), UCMIOJIb30BAThH
MOHATHUSL JIJ1s1 OOBSACHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH JJIs1 KJacCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XHMHYECKUX PEaKIIHM,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTUUECKUE PACCYKJECHUS (MHIYKTUBHBIE, JEYKTUBHBIE, IO aHAJIOTHUH),
JIeJaTh BBIBOIBI M 3aKJIIOUYCHUS;

yMEHHE TPUMEHSATH B TIPOIECCEe IO3HAHUS TOHATUS (NIPEIMETHbIE U
MeTanpeIMEeTHbIE), CAMBOJIMUECKHE (3HAKOBBIC) MOJICNIU, UCIIOJIb3yEMbIE B XUMHUH,
peo0pa3oBLIBATH MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKANA 3HAK (CUMBOJ 3JEMEHTa), XUMHuueckas ¢GopMmyna W YypaBHCHHUE
XUMHUYECKOW PEeaKIUU — MPU PElICHUH Y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBIATH U XaAPAKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYHHHO-CJICACTBEHHBIE CBS3UM U
MIPOTHUBOPEYUHS B U3YyUAEMbIX MPOLIECCAX U ABJICHUSIX.

Ba3oBbIe uccieaoBaTe/ILCKHeE 1eCTBUA:



YMEHUE HCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe€ B KAyeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHUIO, OPraHMU3AlMM U IPOBEACHUIO
YUEHUYECKUX DKCIEPUMEHTOB, YMEHHE HaOJI0AaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €TI0 pe3yibTar, (opMyIupoBaTh 0000IIECHUS U
BBIBOJIBI IO Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeTaHHOM paboTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOMpaTh, AHAIM3UPOBATH M HWHTEPIPETHPOBATH HH(OpPMAILINIO
pPa3IMYHBIX BUJIOB U (DOPM MPENICTABICHHUS, MTOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JUTEparypa XUMHUYECKOrO COAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcol VHTepHETa), KPUTHUYECKH OLIEHWBATH NPOTHUBOPEUYHBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIHio;

yMEHUE MPUMEHSATh pPa3uyHble METOJbl U 3alpOChl MpPU MOUCKE U 0TOOpE
uH(pOpPMAIMU U COOTBETCTBYIOLIMX JIAHHBIX, HEOOXOIWMBIX JJi BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7]a4 ONpPENEIEHHOTO THUIIA, TPUOOPETEHUE ONbITA B
o0jacT UCHOJB30BaHUS MHGPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
OBJIaJICHUE KYJIbTYpPO aKTUBHOTO UCIIOJIb30BAHUS PA3TUUYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIbHYIO (POpMY MpeCTaBIeHUsT HH(GOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JAuarpaMMaMu,
apyrumu popmamu rpaduku U UX KOMOMHAIUSIMUY;

YMEHHE HCIIOJIb30BaTh U AaHAJW3UPOBAThb B Ipolecce Y4eOHOU u
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOIO XO35IMCTBa M TPAHCIOPTAa HA COCTOSTHUE OKpYXaroled NpUpOAHOU
Cpelpbl.

KoMMyHuKATHBHBIE YHHBePcaibHbIe yueOHbIe 1elCTBHUS:

YMEHHs 3aJlaBaTh BOIpPOCHI (B XoJe Juanora W (WiIM) OUCKYCCHUHU) IO
CylllecTBY  oOcyxaaemMoil  Tembl, (HOpPMYIUPOBaThH CBOM  MPEIJIOKEHUSA
OTHOCUTEJILHO BBIMOJHEHUS TPEAJIOKEHHON 3a/1a4K;

YMEHUSI  NPEJCTaBISATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHOU
JESTEIbBHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3eHTALUI0
pe3yabTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (71a00paTOpHOTO OMbITa,
71abopaTopHOI pabOTHI MO UCCIIEIOBAHNIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOMU
MO3HABATEJIbHOM M HUCCIIEOBATENBCKOM  JIEATENBHOCTH TNPU  PEIICHUU
BO3HUKAIOIIMX TPOOJEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTJIACOBaHUS
no3uIuil (00CyXIeHus, 0OMEH MHEHHSIMH, «MO3TOBbI€ LITYPMbD», KOOPAUHALUS



COBMECTHBIX [JICMCTBUM, ONpPEACIICHHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHON pabOTHI U JApyrue).

PeryasiTuBHbIC YyHUBeEpPCAJIbHbIEC YUeOHbIe 1eliCTBHUSA:

YMEHHUE CaMOCTOSITEJIbHO ONPEACNSITh LETU JEATeIbHOCTH, MIAaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NeATeIIbHOCTh, BRIOMpaTh HanoboJiee dPheKTUBHBIC CIIOCOOBI pelieHUs] Y4eOHbIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WA KOPPEKTUPOBATH
IPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM MPHU BBINOJHEHWM 33aJaHUM C Y4YETOM
MIOJIYYCHUSI HOBBIX 3HAHWN 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX W PEAKIIHSIX,
OLICHMBAThb COOTBETCTBUE MOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbI€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIbTATBI

B coctaBe mnpeameTHBIX pe3yNbTATOB IO OCBOEHHUIO 00S3aTENBLHOTO
COJIep’KaHusl, YCTAHOBIIGHHOTO JaHHOW (enepanbHO padouell mHporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYalOIIUMKCS Hay4yHbIE 3HAHUS, YMEHUS U CIOCOOBI
NeucTBul, crnenmuduueckue IS TpeaMeTHOM oOjacthd  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  TMOJYYEHUID HOBOIO  3HaHWs, €ro  HWHTEpIPETallH,
peo0pa30BaHUIO W MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITHsX.

K xonIy oOyuenus B 8 kj1acce nmpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PACKPBIBATh CMBICII OCHOBHBIX XMMHUYECKHX IIOHATHI: aTOM, MOJEKYJa,
XUMHAYECKUH JJIEMEHT, NMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEILECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHCJICHUS, XMMHYECKasi PEakius, KiacCu(PuKanus peakiuii: peaxiuu
COEIMHEHMSI, PEAKLHMH pa3JIOKEHUs, PEaKIUH 3aMEUICHUs, pEeaKUuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEaAKINH, TeIIOBOU 3(hPeKT peakiuu,
AIpO aToMa, HJIEKTPOHHBIA CIOM aroma, aroMHas OpOuTalb, PaaAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA U HEMOJSpPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHHOH, PAacTBOp, MaccoBas J0Ji1 BEIECTBa
(IpolieHTHAsi KOHILIEHTpAIusi) B paCTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX IIOHATHU U
MPUMEHSThH 3TU NOHATHS MPU OMMCAHUY BELIECTB U UX MPEBPALICHU;

¢ ICTIOJ30BAaTh XUMUYECKYI0 CUMBOJIUKY JIJISI COCTABJICHHS (DOPMYJT BEIICCTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINM;

e OIIPEJICISITh BAJIEHTHOCTh ATOMOB AJIEMEHTOB B OWHApHBIX COEIMHEHUSX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,



NPUHAJICKHOCTh BEHIECTB K OMNpPENeIEHHOMY KIJIacCy COEIMHEHHM 110
dbopmynam, BHJ XUMUYECKOHM CBSI3M (KOBAJIGHTHAas W HWOHHAs) B
HEOPTaHUYECKUX COCIMHEHUSIX;

epackpeiBaTh cMbIcH llepmogmdeckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHHMMAaHWE TMEPHUOANYECKON 3aBHUCHUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT UX MoyiokeHus B lleproguyeckoil cucreme,
3aKOHOB COXPAaHEHMSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHa ABOTaJipo;

¢ ONUCHIBATh M XapakTepu3oBaTh TabmuuHyio Gopmy Ilepuonnyeckoii
CHUCTEMBl XHMHUYECKUX DOJEMEHTOB: pa3lIuyaTh TIOHATUS «TJIAaBHAS
noarpynmna (A-rpynmna)» u «nobdouHas noarpynna (b-rpynma)», Manbsie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbIE MMEIOTCS B
tabmmme «llepuoamueckass cucrema xuMmmuueckux snementoB [J[. .
MenzeneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij sjpa, 00lliee YUCIO 3JIEKTPOHOB
U pacnpeereHre uX Mo 3JIEKTPOHHBIM CIIOSIM);

e KJIaCCU(UIMPOBATh XUMUYECKHUE HIIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHYECKHE peakiuu (M0 YUCIYy M COCTaBy YUYacCTBYIOIIMX B pPEaKIHH
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

e XapaKTEepU30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHME CBOWCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE IPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

* IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kaue€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHMS XUMHYECKHX NPEBpAIICHUNA B
Pa3INYHBIX YCIOBUSAX;

e BBIYUCIISITh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa Mo (opmyse COeauHEHHUS,
MacCOBYIO JIOJII0 BEIIECTBA B pacTBOpE, MPOBOAUTH pacdEThl IO
YPaBHEHUIO XUMUYECKON pEeaKInu;

e IPUMEHSITh OCHOBHBIE ONEpPAallUd MBICIUTENILHON JESTEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHE, CHCTeMaTH3allul0, KilacCU(pUKAIUIO,
BBISIBJICHHE MPUYMHHO-CIEACTBEHHBIX CBA3€M — IS HM3Y4YEHHs] CBOWCTB
BEIIECTB M XUMHUYECKUX pEaKUWd, €CTEeCTBEHHO-HAYYHBIE METOIbI
NO3HAaHUS — HaAONIOJCHUE, U3MEpPEHUE, MOJICIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

e CJICZIOBATh MPaBUJIAM IOJIH30BAHMS XMMHUUECKON MOCYI0M U J1a00paTOPHBIM
o0opy/noBaHMEM, a Takke ImpaBHiaM oOOpalleHusi C BEIIeCTBAaMU B
COOTBETCTBUU C HHCTPYKIMSIMH 110 BBINOJHEHUIO J1TAOOPATOPHBIX
XUMUYECKUX ONBITOB MO TMOJYyYEHUIO U COOMpPAaHMIO Ta3000pa3HbIX



BEIIECTB (BOJOpOAA MW KHUCJIOpOJa), MPUTOTOBICHUIO pPAaCTBOPOB C
OIPENECIEHHON MAacCCOBOW JI0JIEW PACTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH
U MPOBOJAUTH XMMHUYECKHE SKCIIEPUMEHTBI 110 PACIO3HABAHUIO PACTBOPOB
MIeJI0YEeH W KHUCJIOT C MOMOIIbI0 MHAMKATOPOB (MakMyc, (eHonmdranenH,
METUJIOPaHX U APYTHE).
K koHIy 0OyueHus B 9 kjacce npeIMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

e PaCKpBIBaTh CMBICI OCHOBHBIX XWUMHYECKUX MOHATHU: XUMHYECKUHN
AJIEMEHT, aTOM, MOJICKyJa, HWOH, KaTHOH, AHHUOH, IPOCTOE BEIUIECTBO,
CJI0OKHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peakius, XUMUYECKasl CBsI3b, TEIIOBOM 3 dexT
peakuu, MOJib, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJIEKTPOIUTHYECKAS NUCCOLMALMSA, PEAKUUH HOHHOTO
oOMeHa, KaTaiM3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble |
HEOOpaTUMBbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTEIb,  OKHUCICHHE M  BOCCTAaHOBIICHHUE,
aIIOTponus, aM(pOTEePHOCTh, XUMHUYECKasd CBsA3b (KOBAJIECHTHAas, MOHHAs,
METAJJIMYECKas), KpUCTANIMYECKass peueTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIUU, MPEACIbHO JOMyCTUMAs
koHueHTpamusa [1JIK BemecTna;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX IIOHATHU U
MIPUMEHATH 3T MOHITUSA NP OMMCAHUU BEIIECTB U UX MPEBPALLCHUN;

¢ HICTIOJIb30BAaTh XUMUYECKYI0 CHMBOJIUKY JIJISI COCTABJICHHS (POPMYJT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINM;

e ONIPENIETISATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX DJIIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTABA, IMPUHAMIEHKHOCTh BELIECTB K
onpeAenéHHOMY KIJIAcCy COEIWHEHUN 1Mo (opMynaM, BHA XHUMHUYECKOU
CBSI3U (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOW (hopMmyJsie, XapakTep cCpeabl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMW, TUI KPUCTATIUYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

epackpbiBaTh cmbica llepmogmueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONUCHIBATH W XapaKTePU30BaTh
Tabnuunyio Gopmy Ilepuoanyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJlaBHas mnoarpynna (A-rpymnma)» M «modouyHas
noarpynma (b-rpynma)», manbie u  OOJbIIKE MEPUOIBI, COOTHOCHUTH
0003HaUCHUS, KOTOphIE MMEIOTCS B TMEPUOJAMYECKONW Tadmmie, C
YUCIIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUA  aTOMOB  XUMHYECKHX
AJIEMEHTOB (COCTaB M 3apsa  sApa, OOIlee YUCIO DIEKTPOHOB U



pacmpefieieHne HX 1O DICKTPOHHBIM CJOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHU CBOICTB 3JICMEHTOB M UX COCIUHCHUH B
npezenax MajibIX MEPHOIOB U TIABHBIX MOJATPYII C YYETOM CTPOSHHS UX
aTOMOB;

o KJIACCH(PMIIUPOBATh XMMHUYECKHE DJIEMECHTBHI, HEOPTaHWYECKHE BEIIECTBA,
XMMHUYECKUE peakuuu (10 YUCIy M COCTaBy YYacCTBYIOIIMX B pPEaKIUH
BEILIECTB, MO TEIJIOBOMY 3(PQEKTy, 0 M3MEHEHHIO CTENCHEH OKHCIICHUS
XUMHYECKHX DIIEMEHTOB);

e XapaKkTepru30BaTh (OMUCHIBATh) OOMHME H CHeNU(DUISCKHE XUMUYECKUE
CBOMCTBA TMPOCTBIX W CIOXHBIX BEIIECTB, IOATBEPKAAs OIMCAHHE
IpUMepaMHi MOJICKYJSIPHBIX M HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XHUMHUYECKUX PEaKIIHIA;

¢ COCTaBIISITh YPAaBHEHHUS YJICKTPOIUTHUECKON AUCCOIMALIMU KUCIIOT, IEI09Yer
W COJICH, MOJIHBIC ¥ COKPANIEHHBIC YPAaBHEHHS PEAKIMi MOHHOTO OOMEHa,
YpaBHEHUS peaKiid, MOATBEPKAAIOIINX CYIIECTBOBAHUE TE€HETUYECKOM
CBSI3U M@Ky BEIIECTBAMH PA3INYHBIX KJIACCOB;

e PaCKpBIBaTh  CYIIHOCTh  OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIUH
TIOCPENICTBOM COCTABJICHUS SJIEKTPOHHOTO OajaHca 3TUX PEaKIIHii;

¢ IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKaHHS XHMHYECKUX IMPEBPAICHUH B pPa3IHYHBIX
YCIIOBUSIX;

¢ BEIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO W MOJIIPHYIO MAacChl BEIIECTB,
MaCCOBYIO JIOJIFO XHMHYECKOTO JJIeMEHTa M0 (OpMyse COCIUHEHHS,
MacCOBYIO JIOJII0O BeHIeCTBA B PAcTBOpe, NPOBOJUTH PACUETHl IO
YPaBHEHUIO XUMHYECKOH PEaKIIny;

o COOJIIOJIATH MIPaBUJIA TIOJIB30BAHHS XUMHYECKOHM MOCYA0H U J1a00paTOpHBIM
o0opynoBaHHEM, a TaKKe NpaBuia oOOpamieHWss C BEIIECTBAMH B
COOTBETCTBUU C WHCTPYKIUSMH TI0 BBITIOJHEHHIO J1a0OpPaTOPHBIX
XMMHUYECKUX OIBITOB IO TMOJYYCHUIO U COOMPaHUIO Tra3000pa3HbIX
BEILECTB (aMMHaKa U YTJIEKUCIIOro Ta3a);

¢ IPOBOJIMTH PEAKIIMH, MMOJTBEPIKIAIOIINE KAaUeCTBEHHBIH COCTAB Pa3IMYHBIX
BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOpUI-, OPOMUA-, HOAMMI-,
KapboHat-, (ocdar-, cunmkar-, cynbdar-, TUIAPOKCHUI-MOHBI, KATHOHBI
AMMOHHUSI Y HMOHBI HM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOIHBIX
pacTBOpax HEOPraHUUECKUX BEIECTB;

o IPUMEHSTH OCHOBHBIC ONEPAIIH MBICIUTEILHON JCATEIbHOCTH — aHAIH3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHUCTEMATU3AIHIO, BBISBICHUE
NPUYHHHO-CJICICTBEHHBIX CBSI3ed — JUII U3yYeHUS CBONCTB BEIIECTB U
XMMUYECKUX PEaKIi, eCTECTBEHHO-HAyYHbIE METOJbl TO3HAHUS —



HaOJI0ICHUE, U3MEpEHHe, MOJEIMPOBAHUE, SKCIEPUMEHT (peajbHbIi U

MBICJICHHBIN ).
TEMATHYECKOE IINTAHUPOBAHMUE
8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue
(uudposrbIe)
n/  pasxejoB U TeM Becer  KouTpouabn IpakTHyeck
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Paznen 2. BaxHeiiluue nmpeacraBu

TEJIN HECOPraHUYECCKHUX BCIIECTB

Bo3zayx.
bubmunoreka LIOK

Kucnopon.

2.1 6 0 0 https://m.edsoo.ru/714183
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[Iepuonnueckas
cucremMa
XUMUYECKHUX
snemenToB . U.
Menneneena.
Ctpoenue aToma

Xumu4aeckas
CBSI3b. bubmunoreka LIOK
3.2 OKHUCITUTEITBHO- 8 1 0 https://m.edsoo.ru/7f4183
BOCCTAHOBUTENILH Ic
bI€ PEAKIINH
bubmunoreka LIOK
Htoro no paszneny 15 https://m.edsoo.ru/7f4183
Tc
bubmunoreka LIOK
PesepBHOE Bpemst 3 1 0 https://m.edsoo.ru/7f4183
Ic
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I[TPOI'PAMME
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yriayoneHue bubnmoreka [JOK
1.1 3HAHUI OCHOBHEIX 5 1 0 https://m.edsoo.ru/7f41a6
pa3zennoB Kypcea 8 36
KJiacca
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XUMHUYECKHUX 16
peakuui o
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Uroro no pazaeny 17
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XUMHYECKAX
2.1 4 https://m.edsoo.ru/7f41a6
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COEINHEHNS
OOmas
XapaKTePUCTHKA
XUMHYECKUX bubmuorexa [JOK
24 sneMeHTOB IVA- 8 https://m.edsoo.ru/7f41a6
IpyINIBL. YTIEpos 36
Y KPEMHHUI U UX
COEIUHEHHNST
Uroro no pazaeny 25
Pazgen 3. MeTa/yibl M HX COeTUHEHU S
. bubmuorexa [JOK
OOwue cBoiicTBa
3.1 HE CBONCTB 4 https://m.edsoo.ru/7f41a6
METAJIOB
36
Baxwnetimue bubmuorexa [JOK
32 MeETaJUIbl U UX 16 https://m.edsoo.ru/7f41a6
COCJIMHCHMUS 36
Wroro no pazaeny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
41 BemecTtBa n 3 Bbubnuoreka [JOK
' MaTepralibl B https://m.edsoo.ru/7f41a6




KM3HH YeIIOBEKA 36
Hroro no pazneny 3
Bbu6nuoreka [JOK
PesepBHOE Bpems 3 0 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO 68 .
YACOB 11O
I[TPOI'PAMME
IMOYPOYHOE IIVTAHUPOBAHUE
8 KIIACC
Ne KoanyecTBO 4acoB Jara
DJIeKTPOHHbIE
Hara usyue
Kontpoa  IlpakTnu uudgponbie
n Tema ypoka Be u3yye  HUd
bHbIE ecKue oOpa3oBaTeJibH
/ ero 0 0 i 8b bI€ pecypchl
- PaooThI PaooThI 8 A pecyp
[Ipenmer
xumud. Posb
XUMUU B KU3HH
bubnuoreka
yenoBeka. Tema OK
M BelleCTBAa. 1 0 0 5.09 2.09 1
o o https://m.edsoo.ru
T /£f0d210c
METOJ1aX
MO3HAHUS B
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paboTHI B Bubnnoreka
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MIPUEMBI https://m.edsoo.ru
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1a00paTOPHBIM
o0opyIoBaHUEM
»




Yucrrle

bubnuoreka
BEIECTBA U oK
4 cMecu. CriocoObl 13.09 10.09 1
A3erIe https://m.edsoo.ru
PASACIICHIA /f0d26¢a
cMmeceit
[IpakTnueckas
pabota Ne 2
«Pa3nenenme Bubnuoreka
5 | Cuecei (a 1900 1609  HOK
npuMepe https://m.edsoo.ru
OYHMCTKH /ff0d28c8
MOBAPEHHOMN
COJIN)»
bubnuoreka
A
6 oMb H 2009 1700 ~ HOK
MOJIEKYIIBI https://m.edsoo.ru
/ff0d2a6¢
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DJIEMEHTEL. Bubnnoreka
3
7 Haki 2600 2300  HOK
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bubnunoreka
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3akoH
IMOCTOSIHCTBA
cocTaBa
BEIIECTB. Bubnuoreka
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aTOMHas Macca.

HOK
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OCHOBaHUM /ff0d67ca
Kucnorsr: bubnmoreka
44 SO 1402 2402  HOK
KJ1accuukanms, https://m.edsoo.ru
HOMEHKJAaTypa /ff0dfee2
45 [Tonyuenue u 20.02 2502 bubnuoteka

XUMHNYCCKHUC

HOK




CBOWCTBA KUCJIOT

https://m.edsoo.ru

/ff0dfee2
Comnu (cpennue):
HOMEHKJIaTypa, bubnuoteka
46 CIOCOOBI 21.02 3.03 LHOK
IIOJIyYEHHUH, https://m.edsoo.ru
XUMUYECKUE /00ad9474
CBOICTBa
[IpakTnueckas
pabota Ne 6.
Pemenue
SKCIIEPUMEHTAIIb bubnuoreka
g7 PR SAAGTHO 2702 403 HOK
TEeMe https://m.edsoo.ru
«OCcHOBHEBIE /00ad9b7¢
KJ1aCChI
HEOPTaHUYECKHUX
COCIMHECHUI
I'eneTnueckas
Bubnnoreka
CBSI3b MEXKIY OK
48 KJIaccaM# 28.02 10.03 I
T — https://m.edsoo.ru
P o /00ad9a50
COCIMHEHUI
O6o061ieHue U BPE?ﬁHOTeKa
49 CHCTEMAaTHU3alHs 6.03 11.03 a
. https://m.edsoo.ru
SHaHHH /00ad9ch2
KonTponbnas
paborta Ne3 mo
Bubnnoreka
TEME OK
50 "OCHOBHEIC 7.03 17.03 1
. https://m.edsoo.ru
Flacet /00ad9ela
HEOPraHUYeCKUX
coequHeHuin"
[TepBbie
MOMBITKU
KJIacCUpUKAIUN bubnuoteka
51 XAMHUYECKUX 13.03 18.03 HOK
3JIEMEHTOB. https://m.edsoo.ru
Ilonstue o /00ad9ffa
rpymnmnax

CXOJHBIX




9JICMCHTOB

[Tepuonnueckuii
3aK0H U
Bubnuoreka
[Tepuonnueckas oK
52 cUCcTeMa 14.03 24.03 1
« https://m.edsoo.ru
XHMHHCCIIX /00ada52c
anemeHToB /[. U.
Meunneneena
Bubnuoreka
[Tepuompr, OK
53 TPYIIIbI, 20.03 25.03 1
o https://m.edsoo.ru
TOATPYIIIBE /00adas52c
Crpoenue bubnmoreka
54 atomoB. CocTtaB 21.03 704 LHOK
aTOMHBIX SLIEDP. https://m.edsoo.ru
M3oTomnsl /00ada342
Crpoenue
AIIEKTPOHHBIX
000J104€EK bubanoreka
55 |~ ATOMOB 4.04 8.04 HOK
3JIEMEHTOB https://m.edsoo.ru
[Tepuonnueckon /00ada6bbc
cuctemsl /1. H.
Meunnaeneena
XapakTepucTuka
XHUMHYECKOT'0
bubnunoreka
9JIEMEHTA 110 €ro OK
56 MOJ0KEHUIO B 10.04 14.04 .
enio ccKoi https://m.edsoo.ru
proTtecion /00ada824
cucteme /1. W.
Meunneneena
3HaueHue
[Tepuonuueckor
0 3aKoHa I
Bubnuoreka
pPa3BUTHUS HAYKH OK
57 U npakTuku. /1. 11.04 15.04 1
M https://m.edsoo.ru
- vienereen /00ada96e
— Yu€HBbIH,
rnejaaror u
rpaKJaHUuH
58 DNeKTpOoOTpHUIIAT 17.04 21.04 bubnuoteka
€JIbHOCTh HOK




aTOMOB https://m.edsoo.ru
XUMHUUYECKUX /00adaab8
DJIEMEHTOB.
HNonnasn
XUMHYECKast
CBS3b
. Bubnnoreka
Bcepoccutickas OK
59 MIPOBEPOYHAas 18.04 22.04 1
6 https://m.edsoo.ru
pabota /00adac34
KoBanentnas Bbubnnoreka
co ~ opHa 2404 2804  LOK
XUMHYeCcKas https://m.edsoo.ru
CBSI3b /00adaab8
KoBanentnas Bbubnnoreka
61 HETOJIIPHAS 25.04 29.04 [HOK
XUMHUUECKast https://m.edsoo.ru
CBSI3b /00adaab9
Bubnnoreka
C
62 lemene 205 505  HOK
OKHCJIEHUS https://m.edsoo.ru
/00adae28
Bbubnnoreka
OKHUCIIUTETBHO- OK
63 BOCCTaHOBHTEIH 3.05 6.05 I
e ped https://m.edsoo.ru
HBIC peaKiuu /00adb076
Bbubnnoreka
oq ~ Oruemmremin 805 1205  HOK
BOCCTaHOBUTEIIN https://m.edsoo.ru
/00adb076
Bbubnnoreka
0O
65 KUCIIUTENN U 15.05 13.05 HOK
BOCCTAHOBUTEIIN https://m.edsoo.ru
/00adb486
Pe3epBHbIi
Bubanoreka
YPOK. OK
66 O0006111eH1E U 16.05 19.05 I
CHCTEMATH3ALLIS https://m.edsoo.ru
. /00adb33c
3HAHUI
o bubnnoreka
Pe3epBHbIit OK
67 YPOK. 22.05 20.05 1

O0600111eHE U

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




CHCTEMAaTH3aIus
3HAaHUM
[TpomexxyTouHas
Bubnuoreka
aTTecTalmsl. OK
68 Hrorosas 1 1 0 23.05 26.05 1
< https://m.edsoo.ru
OHTPOJIbHAsS 0616
pabora
OBIIEE
KOJIMYECTBO
68 6 6
YACOB I1O
[TPOT'PAMME
9 KJIACC
Ne KoauyecTBO 9acoB Jara
DJIEKTPOHHbIE
Jara | u3dydeH
Koutpoa  IIpakTnu uudposbie
n  Tema ypoka Bce usyde Husd
/ . LHBIE ecKHe st o0pa3oBaTeibH
r
- padoThI padoTbI ble pecypchbl
[Tepuoauueck
Wi 3aKOH.
[Iepnonnueck bubnmoreka
o vronctema | 0 0 3.09 400 HOK
XUMHUYECKUX https://m.edsoo.ru/
371eMEHTOB /I, 00adb59e
n.
Menneneena
3aKOHOMEPHO
CTH B
A3MEHEHUU bubnunoreka
p  CPOMCIE 1 0 0 600 709 = HOK
XUMHUYECKUX https://m.edsoo.ru/
3JIEMEHTOB 00adb6b6
TIEPBBIX TPEX
MIEPHOJIOB
Knaccudukan
bubnuoreka
s U OK
3 HOMEHKJIaTypa 1 0 0 10.09 11.09 I
copra cc https://m.edsoo.ru/
HEOpTatHaeck 00adb7e2
HUX BEIIECTB
Bunesr Bubnuoreka
4 XMMHUYECKON 1 0 0 13.09 14.09 IHOK
CBSI3U U TUIIBI https://m.edsoo.ru/




KPUCTAJUINYEC
KHUX PEIIETOK

00adbac6

KonTponbHas
pabora Nel mo

TEME
«IToBTOpEHNKE bubnuoteka
0

AR 1700 1800  HOK

3HAHUU https://m.edsoo.ru/

OCHOBHBIX 10d28c8

pasaenoB

Kypca 8

KJacca»

Knaccudukan

ust Bubnuoreka

RMIHeeK 2009 2100 @ HOK

peakiuii mo https://m.edsoo.ru/

pa3TAYHBIM 00adbcb0

MpU3HAKaM

ITonsTHe o

CKOpOCTH

XUMHYECKOH Bubnuoreka

PEAKIIH. 2409 | 2509  HOK

ITonsarue o https://m.edsoo.ru/

TOMOT'€HHBIX U 00adbe9a

reTepOreHHBIX

peaKIusax

ITonsarue o

XUMHUYECKOM

PaBHOBECHH.

®DakTopsl,
bubnunoreka

BIUSIONINE Ha OK

CKOpOCTh 27.09 28.09 1

N UMUHECKO https://m.edsoo.ru/
00adc28c

peakuuu u

MMOJI0KEHNE

XHUMHUYECKOTO

paBHOBeCHs

OKHUCIIUTENRH

o- Bubnnoreka

BOCCTAHOBUTE 1.10 2.10 HOK
https://m.edsoo.ru/

JILHEIE

peaxiuu

0Oadcade




Teopus
DJIEKTPOIUTHY

o Bbubnnoreka
€CKOH OK
10 IYICCOIIMAIINN. 4.10 5.10 I
CIUIBHBIC I https://m.edsoo.ru/
00adcd68
cira0ble
AJIEKTPOJIUTHI
Bbubnnoreka
HNounrie OK
11 ypaBHEHUs 8.10 9.10 1
caKIi https://m.edsoo.ru/
peakt 00add448
XUMHYECKUE
CBOMCTBA
KHCJIOT U
OCHOBaHHH B Bubnuoreka
12 CBeTe 110 1210 HOK
MPEICTABIICHU https://m.edsoo.ru/
i 00 00adds5d8
ANEKTPOIUTAY
ecKoil
IUCCOLIMAIUU
XUMHAYECKHE
CBOMCTBA
COJICH B CBETE Buomuorekxa
13 rvIpGI[CTaBJIeHH 15.10 16.10 [HOK
U 00 https://m.edsoo.ru/
JIIEKTPOIUTHY 00add8b2
€CKOIl
TUCCOLIMAIINN
Bubianoreka
ITonsarue o OK
14 TUIPOJIN3E 18.10 19.10 I
ot https://m.edsoo.ru/
00add9d4
O0001eHne 1 BHOGIJEHOTeKa
15 CHUCTEMAaTH3aIl 22.10 23.10 I
- https://m.edsoo.ru/
00addd12
[IpakTrueckas
Bbubnnoreka
pabora Ne 1. oK
16 «Perienue 25.10 6.11 1
https://m.edsoo.ru/
SKCIEPUMEHTA

JIBHBIX 3aJa4»

00addbfa




KoHnTtponbHas

pabora Ne2 mo
TEME
Bubnnoreka
«DNEKTPOJIUT OK
17 nJeckas 5.11 9.11 I
CCOLIA https://m.edsoo.ru/
FHCCOTHATTHA. 00addec0
XuMHnueckue
peakiuu B
pacTBopax»
O0mmas
XapaKTEePUCTH
Bubnnoreka
Ka raJIOreHoB. OK
18 XUMUYECKHUE 8.11 13.11 1
. https://m.edsoo.ru/
CBOMCTBA Ha 00addfed
npumepe
xJjopa
XJ10poBOAOPO
1. Conguas
bubnunoreka
KHCJIOTA, OK
19 XUMHYCSCKHE 12.11 16.11 a
- https://m.edsoo.ru/
’ 00adel04
MOJTydeHHE,
MIPUMEHEHNE
[IpakTnueckas
pabota Ne 2
10 TEME bubnnoreka
I1
gp | oyderme 1511 2011 HOK
COJISTHOM https://m.edsoo.ru/
KHUCJIOTHI, 00ade348
U3y4YEHHE €€
CBOMCTB»
Brruncnenus
10
YpaBHEHUSIM bubnmoreka
gy | HMITICCEX 911 2311 10K
peakuuu, ecinu https://m.edsoo.ru/
OJIMH U3 00ade488
peareHToB J1aH
B U30BITKE
Oo6mast Bbubnnoreka
22 XapaKTEepUCTH 22.11 27.11 LIOK

Ka 3JICMCHTOB

https://m.edsoo.ru/




VIA-rpynmsl 00ade64a
AnoTponHbie
MOau(UKATIT
CepBl.
Haxoxnenue Bbubnnoreka
03 | CCPRIEEE 2611 3011 HOK
COCIUHECHUU B https://m.edsoo.ru/
pUpoIE. 00ade64a
XUMHAYECKHE
CBOMCTBA
cepol
CepoBogopon,
Bbubnnoreka
CTpPOCHHE, OK
24 buzndeckue u 29.11 4.12 a
MIICCKIE https://m.edsoo.ru/
. 00ade802
CBOIiCTBa
Oxcuppl cepsl.
Cepnas
Bubnnoreka
KHUCJIOTa, OK
25 buzndeckue u 3.12 7.12 1
MIICCKIE https://m.edsoo.ru/
N 00adea28
CBOICTBA,
PUMEHEHUE
XUMHAYECKHE
peakiuu,
JIEXKAIHE B
OCHOBE
MPOMBIIUICHH
oro croco0a
bubnnoreka
MOJTyYeHUS oK
26 CepHOH 6.12 11.12 1
KHCTOTEL https://m.edsoo.ru/
i 0Oadec8a
XUMHYECKOE
3arpsi3HEHUE
OKpYKaroleun
cpenbl
COEUHEHUSAM
U CephI
Brmaucnenne BubInoTeKa
accoBOM
g7 MCEOPOH 012 1412 HOK

JIOJIY BBIXOJa
MpOAYKTa

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




peakiuu

KoHTtponbHas bubnmoreka
aboTa 3a
28 PAOT 1302 1s12  HOK
[epBoe https://m.edsoo.ru/
MOJIyroaue 00adeeab
O06mmas
XapaKTEePUCTH
Ka 2JICMCHTOB
VA-rpynmsi.
A3sor,
pacrpocTtpane
HHE B
mpEpoze bubnuoteka
29 buzndeckue u 17.12 21.12 HOK
HMIICCKIE https://m.edsoo.ru/
. 00adf004
CBOMCTBA.
AMMmuax, ero
dusnueckue u
XUMHYECKHE
CBOMCTBA,
MOJTyYeHUE U
MIPUMEHEHNE
[IpakTnueckas
pabora Ne 3
bubnmmoreka
110 TEME oK
30 «ITonyuenue 20.12 25.12 1
a aKa https://m.edsoo.ru/
VIMHALa, 00adf180
H3y4YEeHHUE ero
CBOMCTB»
A3ornas
N bubnmmoreka
KHCJIOTa, eé OK
31 buzndeckue u 24.12 28 .12 1
CKIE https://m.edsoo.ru/
RHMHACCRH 00adf306
CBOMCTBA
Hcnonws3oBan
W€ HUTPATOB H
cojie bubnunoreka
aMMO
3p | AMMOMIAB 2712 1101 HOK
KadyeCcTBE https://m.edsoo.ru/
MUHEPaAJIBbHBIX 00adf518
ynoOpeHuit.

XUMHYECKOE




3arpsi3HEHuE
OKpYKaroleun
cpensl
COETUHEHUSIM
U a30Ta

33

Docdhop.
Oxkcun
hocdopa (V)
u hochopHas
KHCIIOTA,
buzndeckue u
XUMHYECKHUE
CBOMCTBA,
MOJIyYEHHE

10.01

15.01

Bubnnoreka
1HOK
https://m.edsoo.ru/
00adf68a

34

Hcnons3oBan
ue ¢ocdaron
B KaueCcTBE
MUHEPATBHBIX
ynoOpeHuit.
3arpsi3HEHUE
IIPUPOJHOMN
cpensl
dbocdaramu

14.01

18.01

bubanoreka
HOK
https://m.edsoo.ru/
00adfc20

35

Yraepon,
pacrpocTpane
HHUC B
pUpoJe,
buszndeckue u
XUMHUYECKHE
CBOMCTBA

17.01

22.01

bubanoreka
1HOK
https://m.edsoo.ru/
00adfd9¢

36

OKcuael
yriaepojaa, ux
buzndeckue u
XUMHUYECKHE
CBOMCTBA.
DKOJIOTHYECK
ue NnpoOJIeMBl,
CBSI3aHHBIE C
OKCHJIOM
yraepona (IV)

21.01

25.01

Bubnnoreka
1HOK
https://m.edsoo.ru/
00adfebe

37

VYronnHasg
KHCJIOTa U €€

24.01

29 .01

Bubanoreka
1HOK




COJIH https://m.edsoo.ru/
00ae006¢
[IpakTnueckas
pabora Ne 4
0 TeME
"TTonnyuenue bubnuoreka
3g  YTICKHENOTO 2801 102 HOK
rasa. https://m.edsoo.ru/
KauecTBennas 00ae027¢e
peakius Ha
KapOoHaT-
noH"
[TepBonauaspb
HBIE TTOHSTHS
00 bubnuoreka
39~ OPramieciix 301 502  HOK
BEIECTBaX https://m.edsoo.ru/
KaK o 00ae054¢
COCTMHCHUSX
yriepoja
Kpemsuii bubnuoreka
40 ero 4.02 8.02 HOK
S — https://m.edsoo.ru/
00ae080a
[IpakTnueckas
pabota Ne 5.
Pemienue
JKCIIEPUMEHTA bubmmoreka
4 PHPR A 7020 1202 HOK
10 TEME https://m.edsoo.ru/
«Baxueiimnine 00ae0bf2
HEMETaJTBl U
ux
COCIUHCHHS
KonTtponbHas
pabora Ne3 mo
TeMe bubnunoreka
42 «Baxueitye 11.02 15.02 HOK
HEMETAILILL I https://m.edsoo.ru/
00ae0el8
ux
COCTMHCHUS»
43 OO6mmas 14.02 19.02 bubnuoteka




XapaKTEepUCTH HOK
Ka https://m.edsoo.ru/
XUMHUYECKHX 00ael03e
3JIEMEHTOB —
METaJIJIoB.
Mertaunueck
asi CBSI3b U
METaTnuecKa
i
KPHUCTAJUINYEC
Kasi pelmeTKa.
®dusznyeckue
CBOMCTBA
METaJI0B
XUMUYECKHUE
CBOICTBA
METAILIOB. bubnunoreka
44 DIIEKTPOXUMU 18.02 22.02 HOK
SeCKHiE PR https://m.edsoo.ru/
. 00ael156
HanpsHKeHUH
METaJJIOB
OO0mme
CIOCOOBI
MOJTYyYEHUS
METaJIJIOB.
CIiaBbl.
Brrunciaenus Bubauoreka
45 ° 2102 2602 HOK
YpaBHEHUAM https://m.edsoo.ru/
XUMHUUYECKUX 00ael156
peaKkuuii, eciu
OJIIH U3
peareHToB
COHEPKUT
MIPUMECH
TMoHsTHE o bubnuoteka
46 KOPpPO3UH 25.02 1.03 HOK
METAILIOR https://m.edsoo.ru/
00ae1278
bubnuoteka
g7 Henoubie 2802 503 | HOK
METaJLIbI https://m.edsoo.ru/

00ae14b2




Oxkcuasl 1 Bbubnnoreka
48 | TTADOKCHIR 4.03 go3 | HOK
HaTpUA U https://m.edsoo.ru/
Kanust 00ael4b2
[Ienouno3zeme
Bbubnnoreka
JILHBIE OK
49 METaJUIBI — 7.03 12.03 1
. https://m.edsoo.ru/
KaJIbIut i 00ael5¢8
Mar"ui
. Bubnnoreka
Baxxueiinme OK
50 COETMHEHUS 11.03 15.03 1
- https://m.edsoo.ru/
H 00ae15¢8
0O0001IeHne 1 EHO61JEHOTeKa
51 cHUCTeEMaTH3all 14.03 19.03 1
—— https://m.edsoo.ru/
ff0d28c8
JKécrkocTh Bubnuoreka
5p PoARIEmo 18.03 2203  HOK
CIOCOOEI €é https://m.edsoo.ru/
YCTpaHEHUS 00aec1886
[IpakTnueckas
pabota Ne 6
Bubnnoreka
10 TEME OK
53 "XeéctkocTh 21.03 26 .03 1
https://m.edsoo.ru/
BOABLH . 00aelae8
METOMEI €€
ycTpaHeHus"
Bubnnoreka
54 AmoMuHUN 25.03 29.03 HOK
https://m.edsoo.ru/
00aelc64
AmdoTtepHbIe bubnmoreka
55 cponeTEd 404 | 204  HOK
OoKCcHUIa " https://m.edsoo.ru/
THAPOKCUIA 00aelc64
Bbubnnoreka
56 Kemneso 8.04 5.04 HOK
https://m.edsoo.ru/
00ae1d86
57 Oxcupsl, 11.04 9.04 Bbubnnoreka
TUJPOKCHUJIBI U HOK




COJIM K€JIC€3a

https://m.edsoo.ru/

(IT) m >xene3a 00ae35e6
(IIT)
O6061wente 1 bubnunoreka
58 CHCTEMAaTH3aI] 15.04 12.04 HOK
T — https://m.edsoo.ru/
f0d28¢8
[IpakTnueckas
pabora Ne 7.
Pemenne
SKCIEpPUMEHTa bubmiorexa
59 JILHBIX 3a1a4 18.04 16.04 HOK
110 TeMe https://m.edsoo.ru/
00ae3de8
«Baxueitye
METaJUIbl M UX
COCIMHEHMUS
Brrunciaenus
1o
ypaBHEHUSAM
XUMHUYECKHX
peaKkuuii, eciu
OJVIH U3
peareHToB an bubnuoteka
60 B M30BITKE 22.04 19.04 HOK
HITH COTIEpIHT https://m.edsoo.ru/
00ael750
MIPUMECH.
Brruncnenus
MacCOBOM
JIOJIY BBIXO/a
MpOAYyKTa
peakiuu
O606weHe 1 bubnmmoreka
61 cUcTeMaTHu3all 25.04 23.04 HOK
Vst SHAHMI https://m.edsoo.ru/
f0d28¢8
KoHnTponbHas
pabora Ne4 o bubnuoreka
62 o 2004 2604  LOK
«Baxueitme https://m.edsoo.ru/
METAJUIBI U UX ff0d28¢8
COCTUHEHHUS»
63 BemiecrBa u 2.05 30 .04 bubnunoreka




MaTepHuaJlbl B HOK
IIOBCEIHEBHONI https://m.edsoo.ru/
KU3HU 00ae3f50
qeJIoBeEKa
XHUMHYECKOE Bbubnnoreka
64 | COTPASHEHHC 1 6.05 305 HOK
OKpYyXaroleu https://m.edsoo.ru/
cpenbl 00ae4270
Poip xumuu B Bbubnnoreka
65~ pemer | 1305 705 | HOK
HKOJIOTHYECKH https://m.edsoo.ru/
X TIpobIemM 00ae4270
Pe3epBHbIii
Bbubnnoreka
YPOK. OK
66 O06o0061EHNE U 1 16.05 10.05 1
https://m.edsoo.ru/
CHCTeManBau 002c0d0a
WA 3HAHUHU
Pe3epBHbIii
Bbubnnoreka
YPOK. OK
67 O06o0061EHNE U 1 20.05 14.05 1
U, https://m.edsoo.ru/
chcTeMatisan 00adb33c
WS 3HAHUH
[TpomexxyTouH
as Bbubnnoreka
ey  CrrecTanit | 2305 | 1705 HOK
Hrorosas https://m.edsoo.ru/
KOHTPOJIbHAsA 00ad9cb2
paborta
OBIEE
KOJIMYECTBO 63
YACOB I10
I[TPOTPAMME

YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB WN.I'., Cnagkor C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienue»




» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymon W.I'., Cnagkos C.A.,
AxnmonepHoe obmiectBo «M3narenscTBo «lIpocBemenney
tabmuiel: [lepuonndeckas cucrema xumuueckux snmemenToB /. 1. Menpaeneesa,

Ta6J'II/IHa pPacTBOPUMOCTH, C-)J'ICKTpOXI/IMI/I‘{CCKI/Iﬁ PAA HAIIPSPKCHUSA MCTAJIJIOB

METOAUYECKUE MATEPUAJIbBI 1JIS1 YYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumus-6a30BbIii-ypOBEHb.
-Peanuzanus-rpedoBanuii-OI' OC-ocHOBHOT0-00111€r0-00pa30BaHMS. -

Mertoauueckoe-nocooue-ais-yunrens.pdf

[HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

NHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru



KOHTPOJIBHO-UBMEPUTEJIBHBIE MATEPHUAJIbBI

CraproBas KOHTpOJIbHas paboTa 8 Kiacc.

1. Jlatb onpenenenue TepMUHy «BelecTBoy.

2. BcTaBbTe MPOIYIIEHHOE CII0BO — TEPMUH: ... - MeJIbYaiIas 4acTUlla BeIlecTBa
3. Kakoii raz HeoOXOmuM IS ObIXaHUA?
a. a3oT 0. KHucIopoI B. YTIJIEKUCIBIN ra3 T. BOJOPOJ
4. U3 nepeuns BuibepuTe meso
d. YKCYCHaA KUC/0Ta 6. Keneso B. KUcnopops r. MmAad

5. IlpuBectu nmpuMep BENIECTBA, PACTBOPUMOTO B BOJIE.

a. XKeeso 0. rMHa B. YKCYC T. IpeBecHHa

6. CooTHecHTe MPEIOKEHHBIC IPUMEPHI C MMOHATUSIMU: 1) Teno uimn 2)
BEIIIECTBO (OTBET 3aMTUCATHIIOCTIEIOBATEIBHOCTRIO H(D).

npumepol: MOHAMUA: A~ T g B T
a. TBO3/Ib T. CTEKJIO 1) Temo
0. Basa II. MOHETA 2) BEIEeCTBO
B. JKEJEe30 e. Mellb

7. W3 mepeuns npuiiaraTebHBIX BEIOCPUTE Te, KOTOPhIC MOXKHO HCITOIB30BATh IS
XapaKTePUCTUKU
npedzpo3o8020 Heba:

a. )KEJIE3HbIN 0. MAaTHUTHBIN  B. CBUHIIOBBIN T. TSOKEBIN 1. cepeOpucTo -
Oenblif

8. OnwummuTe CBOMCTBA caxapa, IPUAEPKUBASICH CIAEAYIOLIEro MaHa:
arperaTHoe COCTOSIHUE (IPUHOPMAJIBHBIX YCIOBHSX ), LIBET, 3alax,
pacTBOPUMOCTD B BOJIE.

9. ITpukitouenus HOTro XuMukKa FOoxa.

CeroaHs Mbl paccKakeM BaM IIPO IOHOTO
HEYJauJIMBOT0 HccheaoBaress, koroporo 30ByT Ox (ot
cioB "roHbIN XUMHK"). Ecniu ObI B 3aMedaTenbHON CKa3Ke
Huxonast Hocosa "llpukmouennst Hesnaiiku u ero apyseit"”
OBbUT KOPOTBHIIIIKA, KOTOPBIH 00K BCE CMELINBATH U
CMOTPETH, YTO MOJIYUYUTCS, TO €r0, BEPOSTHO, 3BaATIU ObI
UMEHHO Tak. [IpaBia, XMMUIO OH 3HAJ MTOKA HE OYECHb
XOpOILIO, HO 3aTO OYEHb JIFOOUTT XUMUYECKHE OMBITHI.

Onmnaxnel FOx nomosngna 3acupencs B JabopaTopuul U
3axoren ectb. I[lpuas Ha KyXHIO, OH BCKUISITHJ BOAY,
3aBapwJ 4ail, moOaBun caxapa. U tyr FOx mpuzamymaics,
OKa3bIBACTCSI HAa KyXHE MOXXHO YBUJCTb pPAa3JIMYHbIC
SIBIICHUS,
npoucxojsamue ¢ Bemectsamu. KOX cxBaTHl KapaHJall U COCTaBUJI CIIMCOK XUMUYECKUX
SIBJICHHUH, KOTOphIe MOXKHO HaOmronate Ha kyxHe. [lomorute KOxy pazoOparbes, kakue
MPOLIECCHl XMMHUUYECKHE, a Kakue (pr3ndeckue u nouemy?

a. ropeHue

MPUPOJIHOTO




rasza Ha KyxHe;0.

CKHCaeT MOJIOKO;

B. ITOITOPAHKE TIHIIH;

T'. TadHUEC JibJa IIPU pa3MOpaAKUBAHHUU XOJIOAUIIbHUKA,

JI. TAIICHUE COBI IMMOHHOM KHUCIIOTOMN MPH MPUTOTOBICHUH OJIMHOB.

KountpoabHnas padora Nel mo teme «BemecTBa 1 XuMmu4yeckue peakium»

1. Boruucnure: a) OTHOCHTENBHYIO MOJIEKYISIDHYIO Maccy cynbdara Hatpus NaxSOas; 0)
0) MacCcoBYIO JTOJIFO HATpHsl B Cyb(dare HaTPHs.

2. JlaHBl XMMHYECKHE CHMBOJIBI 3JIEMEHTOB M yKa3aHa MX BaJEHTHOCTb. (CocTaBbTE
COOTBETCTBYIOILINE XUMHUYECKHE (HOPMYJIBL:

I VI I A" v 1T
LiO, CuO, SO, CrCl, HF, MnO, NO, FeO.

3. Tlo ¢popmyne, onpenenutTe BaIEHTHOCTh 3JIEMEHTOB B ClIeAyIONIMX BemecTBax: NoOs |

SiHs, CLOy

4. PaccraBbTe KOX(PPHUIMEHTH B CXeMaX XMMHUYECKUX PEAKIUN M YKAXKUTE THIl KaKIOH
peakuuu:
a) HbO + P,0s — H3PO4
6) CuO +Hz — H,0 + Cu
B) AI(OH); — ALLO3; + H,O
r) P+ Clh — PCls
1) K2SO4 + Ba(OH), — BaSO4 + KOH
5. Omnpenenuts Maccy Bogopoaa (Hz) oosemom 11,2 nutpon
6. TIlo peakmuu I' B Ned, pemute 3amauy: Kakas macca docdopa BCTymaer B peakiuio C
XJI0poM, oobemom 11,271 .

ITosyrogoBasi KOHTpo/IbHAsA padoTta 8 Kiacc

Al. DiieMeHT yriepoJ pacioJIOKEH:

1. Bo 2-om mepuone, Il rpynne, riiaBHoO#M noArpymnie

2. BO 2-oM niepuone, IV rpynne, rmaBHOM noarpymmne

3. Bo 2-om nepuoze, IV rpymnme, mo6o4Hoi moarpyrme

4. Bo 2-oMm nepuone, Il rpymnme, mo6ouHOM moarpymnme
A2. KakoBa oTHOCHTENbHAsI MOJIEKYJIsIpHas Macca MoJieKy bl NaxSiOs:

1)1222) 130 3) 90 4) 49
A3. KakoB 3apsij sigpa aroma Marausi?
1)+242) +36 3) +12 4) -12

A4. Yemy paBHSAETCS KOJMYECTBO IPOTOHOB, HEUTPOHOB U 3JIEKTPOHOB B aTrome (hocdopa?

1. 31 nporton, 16 HEHTPOHOB, 31 3MEKTPOH

2. 15 npotoHOB, 15 HEHTPOHOB, 15 31EKTPOHOB

3. 15 npotonHos, 31 HENTpPOH, 15 3nEKTPOHOB

4. 15 npotoHOB, 16 HEUTPOHOB, 15 37IEKTPOHOB
AS. DnexTpoHHas GopMyna aToMa Cephl:

1)1s22s22p%3s! 2) 152252 2p%3s? 3) 15225%2p®3s23p* 4) 1522522p®3s%3p?
A6. B xakoM psAly 371€MEHTBI PaCIIOJIOKEHBI B OPSAKE YCUIICHUS UX METAJUIMUECKUX
CBOMCTB?
1. Na—>Mg—AI2) Ca—Mg—Be 3) K—»Na—Li4) Si—Al-Mg

AT7. Yxaxute GopMyTy COSTUHEHUS C HIOHHOU CBS3BIO.



1. CF42)033)KBr4)Py
A8. Yemy paBna macca 1,5 mons CO2?
1. 6612)6,6r3)641r4)42T1
A9, Kaxkoit 00peM 3aaumaer 0,5 moins O3?
1. 11,2n12)5,613)112n14)224 1
A10. Kakoe Koam4ecTBO BelecTBa cocrasiser 18%10%3 MOJIEKYJT BObI?
1. 30 moms 2) 3 moms 3) 0,3 mons 4) 0,03 monb
A1l1. B xakoM COE€IMHEHUHU CTENIEHb OKUCIICHUS XpoMa paBHa +67
1. CrOs32) Cr:S33) CrClz 4) Cr
A12. Crenenb okuciieHus aroma cepbl B Monekyne HoSOs paBna:
1. -22)+23)+44)+6
A13. VkaxuTte neTydyee BOJOPOJAHOE COEAUHEHHE:
1) NaH 2) NH3 3) KOH 4) CaH:
A14. Kakoe coequHEeHUE COOTBETCTBYET OKkculy Mapranma (IV)?
1) MnO 2) MnO> 3) Mn2074) MnCl
A1S. Okpacka ¢eHondranernta B MEIOYHON Cpee:
1. OecuBerHas
2. KpacHas
3. cuHsA
4. ManuHOBas
B1. PaccuuTaiitTe OTHOCUTEIBHYIO MOJIEKYIAPHYIO MACCy MOJIEKYJIbI HUTpaTa Kajusl.
BrruncnuTe MaccoBYIO 10O 3JIeMEHTa a30Ta B opMylie HUTpUTa Kamus (B %)
B2. Pacnipenenute 4uciao 3JeKTPOHOB aTOMa XJI0pa MO SHEPreTUYECKUM YPOBHSIM.
Hanummwre snekTporHyto Gopmyiry aToMa XJjiopa
B3. Beibepute mociaenoBaTeNnbHO psijl, B KOTOPOM PACIIONIOKEHBI TOJIBKO COJIH B TOJIBKO
OCHOBaHMUSI:
1) CaCOs3, ALLS3, NaxSO4
2) HNO3, CO2, K3PO4
3) KOH, Ba(OH), AI(OH);
4) Zn(NO3)2, MgO, Caz(PO4)2
3anuiuTe mocae10BaTeIbHOCTh (P
B4. YcranoBute cOOTBETCTBUE

HaszBanue BemecTna MonekynspHas hopmyia
BEIIECTBA
A. Cynbbar 6apus 1. Fe(OH)»
b. KpemHueBas kuciora 2. BaS0O3;
B. I'mppokcun xenesa (111) 3.NO;
I'. Oxcup azora (IV) 4. HoSi03
5. BaSO4
6. Fe(OH)3

KonTpoasHnas padora Ne 2 no remam:
«Kucaopon», «<Bonopon», «Bona. Pacteopbl» 8 Ki1ace

Yacrs 1. BeiOepurte oauH NpaBUJIbHBINH 0TBET
1. DnemenT, Hanboee pacpoCTpaHEHHBIN Ha 3eMIie, - 3TO

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

2. B npoMBIIIIIEHHOCTH KUCIOPO IOTY4alOT U3



1) xnopata kanus 2) Boasl 3) Bo3ayxa 4) mepMaHraHarta Kajaus

3. Karanu3aTtopom pas3iokeHus MepoKcuaa BOAOPOa SBISIETCS
1) okcun kanbuwms 2) okeun cepbl(IV) 3) okcua maruus 4) oxcug mapranua(IVv)

4. Kucnopon BbIAEISAETCS B XOA€E
1) rauenus 2) npixanus 3) ropenus 4) porocuHTes’a

5. YKaxuTe ras, KOTOpPbIid He OTHOCUTHCS K 01aropoIHBIM
1) a3ot 2) renwuii 3) apron 4)HeoH

6. Crio’xHBIE BEIIECTBA, COCTOSIIUE U3 ABYX SJIEMEHTOB, OJIMH U3 KOTOPBIX KUCIOPOJ 3TO:
a) OKCHJIBI 0) COJTH B) KUCJIOTHI T') OCHOBaHUS

7. YKaxXuTe NpaBUIIbHOE CYXKIECHUE

1) Bomopos 04eHb Majio pacTBOPSIETCS B BOJE

2) BOJIOPOJI UIMEET BBICOKYIO TEMIIEPATYPY CHKIKEHUS

3) BOIOPOJ MOXKET OBITH MOJTyYeH MPU B3aUMOJICHCTBUHU cepedpa ¢ BOJIOM
4) BOJIOPOJI HE pearupyer ¢ KMCIOPOJOM

8. CoeanHeHHs BOAOPOJA C METAJIJIAMHA HA3bIBAKOT:
A) Okcuast; B) I'mapuner; B) [epokcuast; I') I'mapokcuas.

9.Boga pearupyer ¢ akTUBHBIMHM METaJUIaMU, TAKUMU KaK HaTPUM U KaJbLuii, ¢
o0pa3zoBaHHEM
1) ruapokcuoB 2) OKCUAOB U BOJAOpoAa 3)KUCIOT 4)ruAPOKCUIOB U BOAOPOAA

10. Bona pearupyet mo4tu co BCeMH OKCHaMH HEMETaJNIOB C 00pa30BaHUEM
1) TUAPOKCHUIOB U BOJOPOAA 2) OKCUIOB M BOJIOPOJa 3 )KUCITOT 4)ruIpOKCHIOB

Yacrthe 2. 3apanus co cBO0OOIHLIM 0TBETOM
1. 3akoHUMTE ypaBHEHUS pEaKIMii TOPEHNUs], pacCTaBbTe KO (PUIIMEHTHI, HA30BUTE
TTOJTYYMBIITHECS BEIIECTBA.

a)P+02— 6)C+02:—

B)Zn+ (02 — r) CoHe+ 02—

2. JlonuimTe ypaBHEHUsI peakLui, XapaKTEPU3YIOIUX XUMUYECKHE CBOMCTBA BOJIOPOAA:
a) H> + Clh —

6) H, + FeO —

3.PaccuunTaiiTe, KaKyr0 Maccy caxapa v BOJbl HYXHO B35Tbh [ MPUTrOTOBJIEHUS 2501
pacTBopa ¢ MaccoBoi foJielt caxapa 15%.

KonTtpoabsnas padora Ne 3 mo reme:

«OCHOBHBIE KJIACChI HECOPraHn4eCKux coeTHHEHU»

)13 nepeuns (GpopMys BHITUILINTE OTAEIBHO (OPMYJIIBI OKCHIOB, OCHOBAHHM, KUCIIOT U
COJICH U JalTe UM Ha3BaHUS:

HBr, Cuz0, Fe(OH)3, Fe(NO3)2, NaxCO3, N2Os, H2SO4, Li2O, SOz, Ba(OH)2, Caz(POs)>.
2). CocTaBbTe ypaBHEHHSI XUMUUYECKHX PEaKLUii, paccTaBbTe KOAPPHUIIMEHTHI:



a) OKCHJ HaTpus + BoJia =

0) XJIOPOBOIOPOIHAS] KUCIIOTA + MarHUi =

B) HUTpAT cepedpa + xmopu xkenesa (I11) =

I') TUAPOKCUJ LINHKA =

3). CocTaBbTe ypaBHEHUSI XUMHUECKUX PEAKIIMI, ONIPEIEINTE KJIaCChl COSTMHEHNM, Ha30BUTE
BEIIIECTBA, PACCTaBbTE KOI(P(UIIMECHTHI:

a) ALOs; + HCI=

0) AI(OH); + HNOs; =

B) CO; + NaOH=

r) K20 + H,0=

4). CocTaBbTe YPaBHCHHS XUMHUECKUX PEAKIINi, OMPEACINTE KJIaCChl COSTMHECHNUM, Ha30BUTE
BemiecTBa, pacctaBbre Kodpduinmentor: Cu — CuO — CuCl, — Cu(OH),. YkaxuTte THIIBI
peaKkuuid.

HTorosasi KOHTpoJIbHAA padoTa 8 Kiacc

Yacrp 1

Ilpu évinonnenuu 3a0anuii 3moit yacmu ¢ é1anke omeemog Ne 1 noo nomepom
evinonnaemozo eamu 3aoanusn (A 1 — A 19 ) nocmasome 3HaK « X » 6 KlemouKy, Homep
KOmMOopoii coomeenmcmeyen Homepy 6blOpaHH020 6amu omeema.

Al. DrexTponHas kondurypanus 1s22s22p®3s?3p® cooTBeTcTBYeT:
DL 2K 3)AL 4P

A2. 3apsia sapa atoma GTopa paBeH:
1)+15 2)+17 3)+9 4) +7

A3. B nopsake Bo3pacTaHusi aTOMHOT'O pauyca XMMHUECKHUE DJIEMEHTHI PaclojIOKEHBI B
psany:

1)Be,B,C,N

2) Rb, K, Na, Li

3)0, S, Se, Te

4) Mg, AL, Si, P

Ad. Ilytem coeuHEHNs aTOMOB OJTHOTO M TOTO )K€ XUMHUUYECKOT0 dJIeMEHTa o0pa3yeTcs
CBSI3b:

1) nonnas

2) KOBaJIEHTHas MOJIIpHAs

3) KOBaJIGHTHAsI HETIOJISIpHAs

4) BojiopoHas

AS. Crenienp okucieHus Opoma B coequHeHusix BroO7 u MgBr2 cooTBeTcTBEeHHO paBHa:
1)-7 u+2
2)+7mu-1
3) f2u-2
4)-7 n+1

A6. CtenieHb okucieHus cepbl B coequHennn FeSO4 paBHa:




1)-1 2)+2 3)+6 4)-2

A7. Kakoe 13 yka3aHHBIX YPaBHEHUM COOTBETCTBYET peaKIuu oOMeHa?
1) Mg + CuSO4 = MgSO4+ Cu
2) Ca0O + CO2 = CaCOs
3) AgNO3 + NaCL = AgCL + NaNOs3
4) Zn(OH)2 = ZnO + H20

A8. B peakniun  Ca (OH),+ CO2=...  oOpasyercs:
1) CaO
2) HoCOs
3) CaCOs + H
4) CaCOs + H20

A9. B ypaBHEHUU pEaKIIny MEXIy aTFOMUHHEM M KUCIOPOAOM KO3 UITMEHT Tiepe
¢bopmyIoit okcruaa
AIIOMHUHUS paBEH:
11 2)2 3)3 4)4

A10. PaccraBbTe koa3pdunments! B ypaBuenun NaOH + H2SO4= NaxSO4 + H20 .
CymMma k03 GUIIMEHTOB paBHa:
1 2)2 3)5 4)6

Al1. B xummnueckoMm ypaBienun Ca+ H>O=Y +H: BemectBo Y —aro0:
1) CaH»
2) Oz
3) Ca (OH)2
4) CaO

A12. B xummnueckoMm ypaBHeHun Fe+ AgNOs;=X+Y BemectBa X u Y —3t0
COOTBETCTBEHHO:

1) H2O u HNO3 3) Fe(NO3): u Ag
2) Ag2O u FeN 4) peakius HE UACT
A13. K ruipokcuiaMm OTHOCUTCS BEIIECTBO, (hopmysia KOTOPOro:
1) Mg(NOs)2 3) MgCL»
2) Mg(OH) 4) MgO

A14. Maruuii mpy KOMHaTHOM TeMIIepaType BCTyNAeT B PEAKLUIO C:
1) XJIOPOBOIOPOTHOM KHUCTOTON
2) TUAPOKCHUIOM HATPUSs
3) XJIOpUAOM KaJIUs
4) Bo10poIOM

A1S5. Oxkcup cepsl ( VI ) B3aUMOACHCTBYET ¢ KXK/IBIM U3 JIBYX BEUIECTB:



1) Boma u comisiHast KUCJI0Ta

2) KUCJIOPOJ U OKCUJT MarHust

3) oKcHJT KaJbIHsI U TUAPOKCHT HATPUS
4) BOAa ¥ MeJb

A16. PacTBOp rHIpOKCHIa HATPUSL PEATUPYET C:
1) okcunom cepol (IV)
2) HUTPATOM KaJblUs
3) yraepoom
4) okcunoMm meau (1)

A17. PacTBOp COJISTHOM KUCIIOTHI pearupyer c:
1) cepebpom
2) BOJIOPOJIOM
3) oxcunom kpemuus ( IV )
4) okcunoMm meau (1)

A18. B peaxmuio ¢ kapOOHATOM KaJIHsl BCTyIaeT
1) okcu KaJbIus
2) TUAPOKCHU]T IUHKA
3) Mmarauit
4) xnopun 6apust

A19. MaccoBas 07151 a30Ta B HUTpATe KaJIbLiMs paBHa:
1)9,3%
2) 17,1 %
3)34,2 %
4) 39,4 %

Yactn 2

Ilpu evinonnenuu 3a0anuit Bl — B4 évi0epume npasuibnvle omeemuvl u 006eoume ux
HoMepa. 3anuwiume 6blOPaAnHbBLE YUPPLL 8 NOPAOKE 603PACMAHUA CHAYAIA 6 MEKCM
pabomul, a 3amem nepenecume ux 6 oaank omeemos Ne 1 o6e3 npobenos u opy2ux
CUMB0J108.

B1. B xakux pAaaax XUMHYCCKUC 3JICMCHTEI PACIIOJIOKCHEBI B IOPAAKC YBCIIMYCHHA 3HAUCHUS

BBICIIINX
CTENEHEH OKUCIEHUS B OKcuaax”?

1) B---C--N

2) N---P---As

3) P---S---CL

4) N---C---B

5) Si--- AL --- Mg
OTBeT:

B2. B peakuuro ¢ 0KcuJ0M Mar"usi BCTYNAIOT:
1) kucnopon
2) okcua azota (V)



3) TUAPOKCH]T KaJTUS

4) rugpokcua meau ( 11)
5) cepHas KuciIOTa
Otser:

B3. C pactBopom Hutpara meau ( II ) pearupyror:
1) xene3o
2) ruapoxcu 6apus
3) xJopua HaTpuUs
4) okcUJ1 ATFOMUHUS
5) cepHas KucIoTa
Ortser:

B4. Briciyio cTeneHb OKUCIEHUS a30T U cepa MPOSIBIISIOT COOTBETCTBEHHO B COEAMHEHUSAX
1) KNO2 u H,S
2) N2Os u SOs3
3) NHs u H>SOs
4) NH4CL m NaxSOs
5) HNO3 u H>SO4
OtBer:

Yacte 3

s omeemoe na zaoanua CI — C2 ucnonvsyitme o1ank omeemoeg Ne 2. 3anuwiume
cuauana nomep 3aoanusn ( C1 u m.o.), a 3amem nonnoe pewienue. Omeemslt 3anucwvleéaiime
Yemko u pazoopuueo.

C1. HanummTe ypaBHEHHUS peaKiiHii, C TOMOIIbIO KOTOPBIX MOKHO OCYIIECTBUTh
CJIe1yIOILIME TTPEBPaICHUS:

SO ---- SO3 NOH_ X ____BaS04
TpeTbe ypaBHEHUE pEaKIIUK COCTABbTE B MOJIEKYJISIPHOM U HIOHHOM BH/IE.
y y

C2. Kaxkas macca ocazika 00pa3yercsi IpH B3aUMOAECHCTBUHM U30bITKA pacTBOpa XJI0pHIa
KaJIbIIHsA ¢ 65,6 T.
pactBopa ¢ocharta HaTpUs ¢ MACCOBOH J10JIel pacTBOpeHHOro Bemiectsa 10 % ?

KonTpoabsnas padora Nel 9 kiace
no teme «IloBTOpeHne u yriyd/aeHne 3HaHU OCHOBHBIX Pa3/esioB Kypca 8 kiiacca»
Bapuanm 2
Yacts A. TecToBbIe 3a/1aHUs C BLIOOPOM OHOTO OTBETA:
1.Yucao nporonoB y ¢ocdopa coorBercryer
A. 16 b. 31 B. 15 I'. 30
2. Ha BHemHeM 3HepreTu4ecKoM YPOBHe Y KPpeMHHSI HAXOAUTCS:
A. 4 snexTpoHa b. 2 anexTpona B. 5 snekTpoHOB I.3
3JIEKTPOHA




3. XumMuyeckuii 3jieMeHT, HMeIIuil cxeMy cTpoeHust atoma +8 )2 )6 , B
IHepuoauyeckoi cucTeMe 3aHUMAET IOJIOKEHHE:
A. 2-if mepuon, rnasHas noarpynma VI rpynmel.  B. 2-it nepuos, mo6ounas moarpymmna

VI rpynnsl.
B. 3-ii nepuon, rinaBHas noarpynna VI rpynmst I'. 2-i1 mepuon, rmaBHast MOArpyIa

II rpynmsL.
4. ®opmy.ia 31eKTPOHHOI KoHpurypanuu atoma 1s22s?2p3s? coorTBercTBYeT
3JIEMEHTY:

A. Kamuit b. Jlutnit B. Hatpuii I'. Marauit
5. Okcua 3semenTa J ¢ 3apsaom sapa +11 cooTrBercTBYeT 0011l (hopmy.ie:

A. 2,0 b. 50 B. 50, I'. 50;

6. XapaxkTep cBOHCTB OKCHAA XHMHYECKOI'0 3JIEMEHTA ¢ NOPSAKOBLIM HOMepoM 13 B
Ilepuoauueckoi cucreme:

A. Am¢potepusiii. Bb. KucinotHsii. B. OcHOBHBII.
7. K kucJ1oTaM OTHOCUTCS KaXK/10€ U3 IBYX BelllecTB

A. Hz2S, Na;CO:s Bb. K2S04, Na;SO4 B. H3 PO4, HNO3; TI. KOH, H2SOs;
8. .T'mapokcuay meau(Il) coorBercTrByer dopmyia

A. Cn20 b. Cu(OH): B. CuO I'. CuOH

Yacts B. TecToBbIe 331aHUs ¢ BELIOOPOM MHOYXKECTBEHHOT'O OTBETA:

9. YcTraHOBHTE COOTBETCTBHE Me:K1Y (pOpMYJI0ii BellecTBA M KJIACCOM HEOPraHMYeCKUX
coeIHHEeHH I

dopmyJia BelecTBa Kiacc Heopranuvecknx BelecTB
A. H>SOsq. 1. comm
b. Ba(OH)» 2. OCHOBaHUS
B. FexOs 3. KHUCIIOTHI
I'. CaCOs 4. OKCUObI

10. YcranoBure cooTBeTCTBHE MeKAY (hopMy 10ii BeliecTBa M BUIOM XUMHYECKOM
CBSI3U

DopmyJa BelecTsa Buja xumMmnueckoii cBA3HU
A. SOs3 1. KOBaJIeHTHAs HEMOJIsIpHas
b. Ba 2. WOHHasA
B. O 3. MeTalndecKas
I'. CaCl 4. KOBaJICHTHAs MOJIIpHAs

KonTpoabHas pa6oraNe2 1mo XuMmu 1o reme:
«JIeKTPOJMTHYECKAA qucconuanusa» 9 kiaace

Yacmb A BxmodaeT B ceOs 9 TECTOBBIX 3aJlaHUN C BBIOOPOM 00HO20 TIPABUILHOTO
otBera. Kaxoe 3aganne oneHuBaeTcst B 1 Oa.
Al) K oanektponauTaM OTHOCUTCS:

a) CH;OH B) CaO

0) Fe r) K>SOq4

A2)  CuJIBHBIM 3JIEKTPOJIUTOM SIBIISIETCS:




a) AgCl B) Cu(OH)
6) H2SOs 1) MgS
A3) OcHoBaHHUS B pacCTBOpax AUCCOIMUPYIOT HA:
a) Karuonsl MeTaiia u aHMOHBI KMCIIOTHOTO OCTaTKa
0) Karnonsl Bojopo/1a 1 aHHOHBI KUCIIOTHOTO OCTaTKa
B) Karuonsl MeTanmia 1 aHMOHBI THIPOKCOTPYIIIIHI
r) Karuonsl MeTania, KaTHOHBI BOJOPOJa W aHUOHBI KUCIOTHOTO OCTaTKa
A4) Ilpu nucconmanuu BaCl, 06pa3yroTcs aHHOHBI:

a) 2CI B) 2Ba’
6) Ba®' r) CI
AS) U3 nepeuyuncneHHbIX BEIIECTB HE JUCCOLUUPYET
a) a3oTHas KUCJIoTa B) THIPOKCH/]T KU
0) cepa T') XJIOPUJ MarHus
A6) Crenenb okucienus cepsl B BeriecTse H2SO3
a) +6 B) +2
0) -4 r) +4
A7) Boccranosutenem B peakiuu: Ca + 2HCI = CaCl, + H; sBnsercs:
a) H B) Ca®
6) CI r) Ca°

A8) HepacrBopumoe coeannenue oopa3yercsi B pe3yabTaTe B3auMOJICHCTBUS:
a) xJyopuaa 6apus U TUApPOKCcUaa Oapus
0) ¢ocdara HaTpus u cynbdara Kanus
B) TUIPOKCH]IA HATPUS U XJOPUAA LIUHKA
I) TUAPOKCHIA KAJBIUS U CYIb(pHIa KaIus
A9) B menouHol cpeae takMyc U3MEHSIET LBET Ha:
a) KpacHbII B) HE U3MEHSET
0) cuHuUi r) (UOIETOBBIN
Yacmv B coaepXuT  3aJaHus C IOJHBIM pa3BepHYThIM oTBeToM. Kakpoe 3anmaHue
OLIEHUBAETCA B 3 Oasuia.
B1) Hanummre MoiiekyiasipHOE€, TOJIHOE HMOHHOE W COKpAIIEHHOE HOHHOE YpaBHEHHUE
peaxkiuy B3auMOeHCTBHS XJI0pH/Ia KajbIUs U HUTpaTa cepedpa.
B2) CocraBbTe ypaBHEHHE OKHCIHMTEIBHO-BOCCTAHOBHUTENbHOM peakuuu (OBP). Ykaxute
OKHUCJIUTEIh U BOCCTAHOBUTEIIb.
Mg+ HCl=>...+...

B3) K 50 r 8%-HOro p-pa a3oTHOM KHCJIOTHl MPWIWIM PacTBOP TMJIPOKCHAA HaTpPHUS.
PaccunraiiTe Maccy oOpa3oBaBIICHCs COMH.



Ionyeooosas konmponvrnas paboma 9 knacc
Yacme 1

Ha npuBenénnom pucyHnke n3o0pakeHa MOJIEh aTOMa XUMHUYECKOTO JIEMEHTa

1) 2-ro nepuona VIIIA rpynmst
2) 2-ro nepuoaa VIA rpymibsl
3) 3-ro nmepuona VIA rpynnsl
4) 3-ro mepuoaa VIIIA rpynmbt

Psin, B KOTOpOM 3JIEMEHTHI PacloJIOKEHBbl B TMOPSAKE BO3PACTaHUSI UX ATOMHOTO
paguyca
1) B—Be—Li
2) K—Na—Li
3) Mg—Ca—Be
4) Na—Mg—Al
DHIOTEPMUYECKasi PEaKlUsi COSTUHEHUS
1) 2Mg+ O, =2MgO +Q
2) No+02=2NO-Q
3) CaCO3=Ca0O+CO2-Q
4) NaOH + HCI = NaCl + H.O + Q
CKOpOCTh XUMHUUYECKON PEaKIIMy MEKIy MEJBIO U A30THOM KHUCIIOTOM 3aBUCUT OT

1) maccel menu
2) 00bEéMa KUCIOTHI
3) KOHLIEHTpalMH KHCIOThI
4) 00béMa KOJIOBI
U ¢ uMHKOM, U C MEJIbIO pearupyer
1) Xnop
2) Oxcup yraepoaa (II)
3) T'unpoxcupa HaTpus
4) ConsHasg KHUCIOTa

Merton nepepaboTKU Py, OCHOBaHHBIH HAa BOCCTAHOBJICHHHM METANIOB U3 OKCHIOB
MIPU BBICOKUX TEMIIEpPATypax, sSBISIETCS

1) ruppomeTaTyprus

2) TUPOMETAILTYprus

3) aJeKTpOMEeTaLTyprus

4) TalbBaHOCTETHUS

Conu HaTpHsl U Kallusl OKPAITUBAIOT TUIaMsI COOTBETCTBEHHO:
1) B pO30OBBIM U MAJIMHOBHIH I[BETA
2) B (huoneToBBIH U TONIy00I 1IBETA
3) BKeNnThIN U HUOIECTOBHIN I[BETA
4) B KeNTbIA U CUHUH LIBETA
VYKaxkuTe cXeMy peakluu «ralleHUus U3BECTH
1) CaO + H.O —
2) CaO+CO;—
3) CaCOs3 —



4) Ca(OH),+ CO, —

9. VYcraHoBure BemecTBo X AIClz — X — Alx(SOs4)3
1) SO3
2) AlO3
3) Al(OH);
4) H>SOq4
10. [Ins1 BEITECHEHUSI MEIU U3 PACTBOPA €€ COJIM MOYKHO MCIOJIb30BaTh
1) HaTpwmit
2) cepebpo
3) xanmpuuii
4) xene3o
11. YcraHoBHTE COOTBETCTBHE MEXKIY (POPMYIION BEIIECTBA U €70 HA3BAHHEM
®opmy.ia BelecTBa: Ha3sBanmue BemecrBa:
A) CaCOs 1) XKene3nas okanmHa
b) Fe304 2) Mpamop
B) NaHCO3 3) [loBapeHHas coiib

4) IlumeBas cona
12. YcTaHoBUTE COOTBETCTBUE MEXKIY UCXOJHBIMU BEIIECTBAMU U IPOAYKTAMH PEAKLIUU

Hcxonnbie BelecTnBa: IIpoaykTsl peakuum:
A) AI(OH)3 + NaOH (p-p) — 1) FeCls
b) AI(OH); + NaOH (cyx) — 2) NaAlO2 + H2O
B) Fe + Cl, — 3) FeClx
4) Na [Al(OH)4]
13. B psany xumuueckux sieMeHToB Al — Mg — Na npoucxoaut ymeHslienue (ocnad-
JICHHE)

1) yucna 3nEeKTPOHOB Ha BHEIIHEM HEPreTUYECKOM YPOBHE
2) 4yucia 3JeKTPOHHBIX CI0EB B aTOMAax
3) METaJUIM4EeCKUX CBOMCTB
4) crerneHH OKHUCIICHUS B BBICILIUX OKCHIAX
5) paauyca aTtoma
Yacms 2
14. HanumnTe ypaBHEHHS pEaKIuid, C TOMONIBI0O KOTOPHIX MOXXHO OCYIIECTBUTH
clieyIolue MpeBpamieHus
Na — Na0O2 — Na;O — NaOH — NaSOq4

15. Beruucoute o6bem okcuma yriepoaa (IV) (mpu H. y.), KOTOpBIA MOXET OBITh
MOIJIOIIEH THAPOKCUIOM Kanblus, maccoil 80 1, comepxamum 0,08 MaccoBoit 10u
MpUMECEH.

KonTpoasHnas padora Ne 3 mo xummu 9 kiacca no reme «BaskHeiimue HeMeTaJIbl M UX
CcOoeTMHEHUSD).

1. AnnoTponus CBOMCTBEHHA CIIEIYIOIIMM BEIECTBaM: a)a30Ty, O)cepe, B) yriiepoay,
r)dochuny

2. CoctaBbTe YpaBHEHUS pPEaKIUH C y4aCTHEM KHUCIIOTHI , paccTaBTe KO3 PHULIMEeHTH 1
onpenenute Tun peakuu: a)Mg+HCI=.... B)CuO+HCI=.... B)Ba(OH),+HClI=...
YpaBHEHHIO a) COCTABbTE AIICKTPOHHBIN OamaHC.



3.0cy1iecTBUTE ClIeAYIONIEE TPEBPAILICHHE:
MnQO>>>>MnCl>>>Mn>>>MnSO04>>>Mn(OH)»
4.B xakoM psy MpeicTaBIeHbl POCThIE BEIIECTBA-HEMETAILIBL:

a)030H, BOJIOPOJI,0JI0B0; 0) GTOop, pocdop, anmax; B)Meb, KpEMHHIA,00p; T)a30T, HATPHA,

KHUCJIOPOJ.

5) B 100 rp. Boabl pacTBOpHIIN XJIOPOBOIOPO] 00BEMOM TIpH H.y. 6,7271. UeMy paBHa
MmaccoBas nosist HCI B moimyuenHom pactBope?

Bapuanr 2.

1.V sreMeHTOB MOATPYIIHI YIIIEpoa C BEpXY B HU3 YBEJIIMUUBACTCS: a)aTOMHBIN paauyc, 0)

KOJINYECTBO 3JIEKTPOHOB HA BHEIIIHEM SHEP.yPOBHE, B)HEMETAJUINYECKHE

CBOMCTBA,T') DNEKTPOOTPHUIIATEITHHOCTD

2.CocTaBTe ypaBHEHHUs TeX peakluii, KoTopble BO3MOXHBI : a)BaCla+Ha2SO4=...
0)NaxCO3+H2SO4=... B)Mg(NO3)>+H2SO4 (pazbas) =... 1)Cut+H>SOs(pazbas.)=...
3. Kak ocymiecTBuTh criefyroiiee npeBpaimienue: Si>>> Si0>>> NaSi03>>>H,Si10;
4. KMnO4+HCI=MnCI2+Cl,+H>0+KClI pacctaBbTe K03(PPUITUEHTHI C ITOMOIIBIO
AIEKTPOHHOTO OaiaHca.

5. Onpenenute 00BEM XJIOPOBOAOPOAA MMPYU HOPMATBHBIX YCIOBUSAX, KOTOPBIH MOKHO

MIOJIYYUTh AEMCTBHEM KOHLEHTPUPOBAHHOM CEPHOM KUCIIOTHI HA XJIOpUA HaTpus Maccout 11,7

T.

KonTpoabsHas padora Ne 4 «BaskHeilmme MeTalJIbl M MX COeIMHEHNsD) 9 KJ1acc

Yacte A.

Hpu 6LINOIHEHUU 3a0aHULl MO Yacmu 6 OIIAHKe 0meemos noo HOMEPOM 8bINOJIHAEMO20
8aMU 3a0AHUSI NOCMABbME 3HAK «X)» 8 KJ1emoukKy, Homep Komopoﬁ coomeemcmeyem Homepy
6b16paHH020 eamu omeema.

Al OnexkTpoHHas GopMyla aTOMa MarHHsL:
1)1s%2s2 2) 1522s% 2p°®3s? 3) 152252 2p*3s! 4) 1s%2s?
2p°®3s?3p?

A2 B kakoMm psiy XMMHUECKHE JIEMEHTHI PaCcIOI0KEHBI B MOPSJIKE YCUIICHUS
METaJUTMYE€CKUX CBOUCTB?
1) Na, Mg, Al 2) Al, Mg, Na 3) Ca, Mg, Be 4) Mg, Be,
Ca

A3 Merat, 06agaromuii caMoi BEICOKOM 3JIEKTPOMPOBOIHOCTBIO, - 3TO
1) xene3o 2) Melb 3) cepebpo 4)
AITFOMUHHUN

A4 Haubosnee sHEpruuHO B3aMMOICHCTBYET C BOJIOM:
1) xanmii 2) HaTpuit 3) xanpuuii 4) Maraui

AS I'mppoxcua HUHKa B3aMMOJEHCTBYET C KaXIbIM U3 ABYX BEILECTB:
1) HCl u CO2 2) NaOH u H2SOq4 3) Si0, u KOH 4) NaNOs u
H>SO4

A6 MeTtob! iepepaboTKH Py, OCHOBaHHbIE HA BOCCTAHOBJIEHUU METAJIOB U3 OKCUIIOB
IIPU BBICOKUX TEMIIEPATYpax, Ha3bIBAIOTCS: 1) rUApoMeTalyprust  2)
MUPOMETAITYprust  3) IEeKTPOMETaJLTyprus 4) raibBaHOCTETUSA

Yacrts B.

B 3a0anuu Bl na ycmarnosnenue coomeemcemeus sanuwume 6 maonuyy yu@pol 6b10paHHbIX
8amu 0mMeemos, a 3amem NOLYYUSULYIOCS NOCIEe008AMENbHOCMb YUDP nepeHecume 8 O1AHK
omeemos 6e3 npo6enos u Opyaux CUM8oJl08.




B1l.  VYcraHoBHTE COOTBETCTBHE MEXY BEIIECTBAMH, BCTYIAIOIIMMU B PEAKLIUIO U
MPOAYKTaMH UX B3aUMOACUCTBUS

PEATMPYIOIIME BEINIECTBA [MPOAYKTHI PEAKLI
A)CaO +CO2—> 1) Ca(OH):
b) Ca(OH);+ SO — 2)
CaCOs3+ H2O A b B L
B) Ca+H,O — 3)
CaSOs+ H2O
I') Ca (HCO;3)2 + Ca(OH), > 4) Ca(OH); + H»
5) CaSOs3 + H20
6) CaCOs
Yacts C.
C1. HanummTe ypaBHEHHUS pEeaKiiHii, C TOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTh
CIIEYIOIINE TIPEBPAICHHS: Fe > FeCl; - Fe(OH)3 — Fe203 — Fe — FeCl..

[Tepexon 4 paccmotpute B cBete OBP; nepexonbl 2 1 5 - ¢ O3UILUHU IEKTPOIUTUUECKON
JUCCOLUAIUH.

C2. Ilpu B3aumMopeiicTBuU 12 r TEXHMUECKOTO MarHusi, coaepskamero 5% mnpumecei, ¢
M30BITKOM COJISTHOM KHCIIOTHI, BeIENIOCh 10 11 Bogopoa (H.y.). Beraucnure 00beMHYIO
JIOJIIO BBIXOJA MPOAYKTA PEAKIINH.

HUToroBasi KOHTpPOJILHAsA padoTa MO XUMHUH
3a 9 kJace

3ananme 1

XUMUYECKOMY  3Je€MEHTy 3-ro mnepuoga VA-rpynmbl  COOTBETCTBYET — CXema
pacrnpeesieHust JIEKTPOHOB MO CIIOSIM:

1)2,8,5

2)2,8,3

3)2,5

4)2,3

3aganue 2
OT KHCIIOTHBIX K OCHOBHBIM MEHSIOTCSI CBOMCTBA OKCHJIOB B PSIY:
1) CaO — SiO2 — SO3
2) NaoO — MgO — AlLO3
3) CO2 — AlL,O3 — MgO
4) SO3; — P,0s5 — Si0;
3amanmne 3
B psny Bemects: NaCl, Cl,0, CCls, HC1IO3 — K0IM4ecTBO BEIIECTB, B KOTOPBIX CTENEHb
OKUCJICHHUS aTOMOB XJiopa —1, paBHO
1)1
2)2
3)3
4) 4

3ananmne 4
®opmymnam NO> u Cu(OH)2 cOOTBETCTBYIOT Ha3BaHUS
1) oxcun azora(l) u ruapoxcun meau(l)
2) okcua azota(Il) u ruapoxcua meau(l)
3) okcua azota(ll) u ruppoxcun meau(Il)
4) okcun azota(IV) u ruapoxcua meau(Il)



3ananme 5
K okuciantenbsHO-BOCCTAaHOBUTEIBHBIM OTHOCUTCS pEaKLUs TEPMUUYECKOTO Pa3IOKEHHUS:
1) H2Si03
2) Cu(OH)2
3) NaNOs
4) CaCOs
3ananne 6
I"a3 He BbIAENSACTCS B XOA€ PEAKIIUU MEXKTY
1) cepHOIf KUCIIOTOM U KapOOHATOM KaJIHsI
2) cepHOI KUCTOTON U THAPOKCUIOM KaJIbIIUs
3) cynb(hUTOM HATPHS U COJITHON KUCIOTOM
4) cynbhaToM aMMOHUS U THAPOKCHIOM HATPH

3aganue 7
Kucnopon HemocpeACTBEHHO HE B3aUMOJICHCTBYET
1) xnopom
2) dhbochopom
3) cepoii
4) )xene3om

3aganue 8
Oxcnp xenesa(1ll) pearupyer c
1) rugpoxcuaom meau(1l)
2) XJOpUI0M MarHus
3) cepHOii KUCIOTON
4) OKCHJIOM aJTFOMUHUS

3ananne 9
PacTBOp cepHOil KHCIOTHI B3aUMOJIECHCTBYET
1) TOBKO C OCHOBHBIMHU OKCHAAMHU
2) TONBKO C KUCITOTHBIMUA OKCHJIAMU
3) ¢ OCHOBHBIMU U KHUCJIOTHBIMU OKCHJIAMHU
4) ¢ OCHOBHBIMH ¥ aM(POTEPHBIMU OKCHJIAMU

3aganue 10
C nutparom menu(Il) MmoxeT B3auMo1eliCTBOBATh
1) okcun yraepona(IV)
2) TUAPOKCU KabIUs
3) ruapokcun xemne3a(ll)
4) coJsiHast KMCJIOTa

3aganue 11

YcTaHOBUTE COOTBETCTBUE MEXKITY NCXOIHBIMU BEIIECTBAMH M MPOAYKTAMH PEAKITUH.
HCXOJIHBIE BEHHLIECTBA IMTPOAYKTHBI PEAKIINA

A) Ca(OH), + CO; — 1) CaCO3 + Ho.

b) CaCO3 + HCl — 2) CaCOs3 + H2O.

B) Ca+ H.0 — 3) CaCl> + H,0 + COs.



4) CaO + Ha.
5) Ca(OH)> + Ha.

3aganue 12

B mpuseaennoii cxeme HCI + MnO> = MnCl, + Cl; + H2O onpenenure cTeneHb
OKHCJICHHUS KXKOTO JIEMEHTA U PACCTaBbTE KOI(PPHUITMEHTH METOJIOM SJIEKTPOHHOTO
Oaimanca. YKaXXUTe OKUCIUTENL U BOCCTAHOBUTEIID.

3aganue 13
Hammmure ypaBHEHUS peakIuid, ¢ MOMOIIBIO KOTOPHIX MOXKHO OCYIIECTBHUTH CIICAYIOLINE
MpEeBpaIICHHUS:
Fe>O3 — FeCls —Fe(OH)z— Fe(NO3)s.
[TocnenHioo peakuuio pacnucarh B IOJHOM U KPaTKOM HOHHOM BUJE.
3aganue 14
Pewume 3aoauy
Ha 294 r 5% pactBopa cepHOI KUCIOTHI TOACHCTBOBAIM OKCUIOM amtomMuuus. Halinure
Maccy 00pa3oBaBIICICS COMH.
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