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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaHUS
U C Yy4YETOM KOHUEMIMMU TMPENnoJaBaHusl Y4yeOHOro rmnpeaMera «XuMHus» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamnum.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LEJAX, OOUIeH cTpareruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
npeaycMaTpUBAET paclpeielieHue €ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM IMpPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJWYECTBEHHBIC U
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHYEMYIO
MOCJEAOBATEIbHOCTh HW3YYEHHS] XHUMHUU C YYETOM MEKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Ipoliecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMS, a TaKKe TPEOOBAaHUN K
pesynbTaTam oO0y4eHHUs XUMUU Ha YPOBHE I1€JIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIILHOW JEATEIbHOCTU OOYyYalolerocs IO OCBOCHUIO
y4eOHOTO CO/IepKaHMUS.

3HaHUWE XUMHUHU CIY>XUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 DBOJIIOIMHU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHbIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH 1T  CaMOpa3BUTUS |
dbopmMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBINIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIPHOW  Y4eOHOM JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUU, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarONTNXCs;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTaHU30BaHbl 1O MPUHIUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSAS (PYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBONCTB,
CTPOCHHS ¥ BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOJTyUCHUST U3y4aeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOILICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HAaHUSI B Hayke. VM3yueHue XMMHUU MPOUCXOJUT C MPUBJICUYEHHUEM 3HAHUU W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxarommii mupy», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETIbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a7a4a
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
00001IIeHNIT MHUPOBO33PEHUECKOTO XapaKTepa, sS3blka HAyKW, B MPHOOMIEHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU M3YYEHUU BELIECTB M XUMHUYECKUX PEaKIuil, B
(GbopMUPOBAHUY U Pa3BUTUU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B YU4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0€3011acHOro OOpalIeHMsI C BELECTBAMH B [IOBCEJHEBHOM JKU3HU.

[Tpu u3yuyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs BaXKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY IPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMUMCS YCIOBUAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yclloBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmEeNd (QYHKIUOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaIOIlIET0 MHUpa, MCIOJb3ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YUYEHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYI0OBOM
JeSITEIbHOCTH;

— (QopmupoBaHue y o0Oyyarolmuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1e71ecoo0pa3HOro TOBEJICHUSI B OBITY W TPYJIOBOM JAEATEIBHOCTA B LEJSIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEeH MPUPOIHOIN Cpeabl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX ISl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrabisieTr 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOcHUTENbHAs aTOMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIIpHas Macca. MaccoBast J0J1s1 XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCIMHEHU.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJIOH, MpaBujaMu pabOThl B JIAOOpaTOpPUH U
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XUMHYECKUX (TOPEHHUE CBEUYH, MPOKATUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3jioKeHHE THAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (QUIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
CONMM, HaONIOACHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJIEIeH MOJIEKYII
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT W mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunpl. [lpumenenue xkucnopona. CrocoOsl
MOJIyYeHUs] KuclopoAa B JabopaTOpud W NIPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxknenue Boaopoaa B IpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuUpOZI€ ¥ B KU3HU 4YellOoBEKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJYyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (moxkapa), 03HaKOMJIEHHE C 00pa3aMU OKCHJIOB M OTTUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pACTBOPEHHsS BEIIECTB C Pa3IHMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METalaMu, peakiui
HEUTpaNIU3alMy, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIC PEaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneena. KopoTkonepuoanas u jyimuHHonepuoanas popmsl [epuonnueckoi
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHU paJuyca aTOMOB XHWMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass CBsa3b. KoBajieHTHass (TMOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenbp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3yyeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HCIOJIb30BAaHME KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O LIMKJIA.



OOmue ecTeCTBeHHO--HAYYHbIE TIOHSTHSI: HAYYHBIN (paKT, TUMOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukamus, TMepuoIuIHOCTh, HaOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuonuueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOIrO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJIb30BaHUEM  MeETOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THApONIM3E CONEn.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJAHOCTHU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OINBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uiesnodamu). XuopoBojopox. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUVIEHHOTO CHoco0a MOMy4YeHUsi CepHOM KUCHOThl. [IpumeHenue cepHoit
kuciaoTbl. CoNMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpPYXaloIlel Cpelbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHruE HUTPATOB U COJIE aMMOHHMSI B KaU€CTBE MUHEPATIbHBIX YI00pEHUM.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pochopa, guszndyeckue u xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYECKHE CBOWCTBA, TMOJTYYCHHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, aAJTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAE, HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUSL.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKUE CBOMCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJIy4Y€HUE U
IpUMEHEHHE. DKOJIOTHYeCKue NpoOiieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KACIoTa W e€ coid, UX (PU3MYeckrue W XUMHUYECKHUE CBOMCTBA, MOJIyYEeHUE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOJYKThI WX TepepaboTku (OC€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCAMHEHUH.

Kpemuwuii, ero ¢Qusmueckre u XUMHYECKHE CBOWCTBA, TMOJy4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
POMBINUICHHOCTH. BakHelme cTpouTenbHbIe MaTepUalbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
IIPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO HMCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
MpOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHul, nojsydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHakKa, NPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-noH W U3yyEHHE TIPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBUE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJacopOlMU pacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM TNPOTHUBOrasza, IOJIy4eHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
MPOTEKAHHS, O3HAKOMJICHHE C MPOAYKUMEHW CHUJIMKATHON MPOMBIILICHHOCTH,
pelieHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeliine HeMeTalibl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4YeHUs MeTauioB. [loHATHE O KOPpPO3WU METAIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUILI HaTpus W Kanus. [IpumMeHeHHe MIeIOYHBIX METALIOB M HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHuWe B mnpupoae. Ddusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, THAPOKCHIBI U comu xkene3a (11) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIU, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (Ill), menu (Il), HaOmroneHne W ommcaHuE MPOIECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7a4 Mo Teme «BaxHelue
METAJUJIbl K KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesibHas I0mycTHMas
KOHLeHTpanus BeuecTs, aainee — [1JIK). Poias xumMun B pemieHn 3KOJI0rHYeCKUX
npooem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHUM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O LIMKJIA.



OO1ue ecTeCTBEHHO-HAYUYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJEIb, SBIEHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaMOaKTUBHOCT, MOJIEKYJIa, ANEKTPUYECKUI 3apsn, IIPOBOIHUKH,
MOJIyIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢ortocuntes, npixanue, Ouocdepa, dKOCHCTEMA, MUHEPATBHBIC
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TOJIE3HBIE
VICKOITa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

KoHTposibHbIE M ITMATHOCTHYECKHE PAadOThI:

8 kmacc: 1) craproBasi OTUAarHOCTHKa, 2) KOHTpOJbHas padoTa 3a MEpBOE
noJyiyroaue, 3) npoMexxyTouHas arrectauus: Beepoccuiickas mpoBepouHas padora
| xoMIUTeKCHAs! KOHTPOJIbHAS paboTa

9 xnacc: 1) BXogHasi KOHTpOJIbHAs paboTa, 2) KOHTpOJIbHAs padoTa 3a MepBoe
nosyroaue, 3) Ilpomexxyrounas arrectauus. KoMiiekcHast KOHTposibHas paboTa



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOM XUMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOU MAESATENBbHOCTU MPU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIY B TIPOLIECCE ITON YUEOHOM eATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TMOBEJACHUWE W MOCTYNKH CBOUX TOBApUIICH C TMO3ULIMHA HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4YEeOHBIMH TEKCTaMM, CIPaBOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHuPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUSI TpaBuUi OE30MACHOCTH TpU  OOpaIllEeHuu C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOr0 M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICMXMYECKOMY 370POBbIO, OCO3HAHME LEHHOCTH COOIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTUYECKUX MpOoOJeM M MyTed HUX pelIeHUs: MOCPEACTBOM METOAOB XHWMHH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHs, TPUHLIHII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpble
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATH UX XapaKTEPHBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXITYy OOBEKTaMH HU3Yy4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHUBATH MPOTHBOPEYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
MTO3HABATENbHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKINH, TEII0BON AP EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(poreHTHAsE KOHILIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmomnueckass cucrtemMa XuMuYeckmx diemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOT0 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIi U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HaHUs — HAOMIOJeHNE, M3MEpPEeHHe, MOJICIHUPOBAHUE, SKCIICPHUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPABUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00PaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoia M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHIiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DICKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, TMPEACIbHO JIOMYyCTUMAas KOHIEHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GoOpMyII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIU;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
pa3ivyuarh TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie ¥ OOdbIIME TMEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHSTH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa 1o ¢GopMmyJsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yrieKHcIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTraHUIECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosun4vecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaeKkTpoHHbIe (HU(POBHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoTsbI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
XuMus — BaKHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemectBa 1 xuMuueckue 15 bu6mmoreka [IOK
' peakuuu https://m.edso00.ru/7f41837¢c
Uroro no pazaeny 21
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
Bosayx. Kucnopoz. Ilonsrue 06 bu6mmoreka [IOK
2.1 6 1
OKCHIaX https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nmoreka [JOK
2.2 8 1 1
U CONSIX https://m.edso0o.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 bu6mmoreka [IOK
' OCHOBAHUSIX https://m.edso00.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 bubnmuorexa [JOK
' HEOPraHWYECKUX COETMHEHUIN https://m.edso00.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummnueckux 3jeMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
XumMnueckas cBs3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbLHBIE pPe€aknumn
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ileproanueckuii 3aKOH U
[lepuonnueckas cucrema

bubmuoreka [JOK

31 XUMHUYECKHX dj1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHYECKasa CBI3b. BuG 10K
HOJINOTEKA
.2 - 1
3 OxucnurensHo 0 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmorexa [IOK
J4! 17
TOTO Mo pasiey https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 0 bubnmorexa LOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6moteka [JOK
' OCHOBHBIX pa3JIeyioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 3 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 7 bubmmorexa [JOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 10 2 Bubmmorexa [IOK
' . Py ’ post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro mo pazneny 28
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Paszgea 3. MeTauibl M HX COeTUHEHUA

bub6nmoreka [IOK
N I
3 Obmue cBolcTsa MeTaNIOR > https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QXHENIINEe METAIUIBL U UX COSIUHEHUS 5 httos://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BerecTsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 0 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

Ne
n/
n

Tema ypoka

KoanyecTBo 4acosB

Bcero

KonTpoabu
ble paboThI

MpakTun
yecKkHue
padoThI

Jara
no
IUIAHY

dara mo
pakry

[Ipenmer xumuun. Ponp XuMHUM B KU3HU YEJIOBEKA. XUMUS B CUCTEME
Hayk. Tena u BemecrtBa. ®U3nyecKkre CBOKWCTBA BEILIECTB.
ArperatHoe COCTOSIHUE BelllecTB. BBOAHBINM HHCTPYKTAX MO TEXHUKE
0e30macHOCTH

[TonsiTre o MeToAax NO3HAHUS B XUMUU. XO: U3yUYEHUE U ONIUCAHHE
(bu3nIecKux CBOMCTB 00pa3I[0B HEOPTaHMUECKUX BEIIECTB;
3HAKOMCTBO C XUMHYECKOU MOCYI0M.

[IpakTnueckas padorta Ne 1 «IIpaBuna paboTsl B 1aOOpaTopuu U
puéMbI 00OpaleHust ¢ 1a60paTOPHBIM 000PYTOBAHUEM)
(uactpykTax o Th)

YucTele BemecTBa U CMECH. CTapTOBaH JUarHoCTUKa

Crioco6sl pazaenenus cmeceit. XJ: u3yueHue croco00B pa3ieneHus
CMEcCeii: ¢ MOMOIIbI0 MarHuTa, GUIBTPOBAHKE, BbIMIAPUBAHUE,
TUCTUIUISIMS, XpoMaTorpadus

[Tpaktrueckas padota Ne 2 «Paznenenue cmeceit (Ha mpumepe
OUYHMCTKHU MOBapeHHOM cosn)» (MHCTpyKTax 1o Th)

ATOMEI 1 MOJICKYJIbL

XnMuyeckue 3i1eMeHThl. CHUMBOJBI XUMHYECKHUX DIIEMEHTOB

HpOCTLIC n CJIIOKHBIC BCIICCTBA

10

ATOMHO-MOJIEKYJISIPHOE YUEHUE

S R




11

3aKOH MOCTOSIHCTBA COCTaBa BEHIECTB. XUMUYECKas (hopMyIia.
BajeHTHOCTE aTOMOB XUMHUYECKHUX DJIEMEHTOB. X: CO3IaHUE
MOJIeJIe MOJIEKY (IapOCTEePKHEBBIX )

12

13

OrHocurensHasd aroMHas Macca. OTHOCHTEIbHAS MOJICKYJIsIpHAad
mMmacca

MaccoBas J0JIs1 XUMHYCCKOT'O 3JIEMEHTA B COCAUMHECHU U

14

Kommuectso BemecrBa. Monbs. MoisipHas Mmacca. B3anMocss3b
KOJINYECTBA, MACChl ¥ YUCIIA CTPYKTYPHBIX €JMHMI] BEIIECTBA.
Pacuétsl o popmynamM XMMHUYECKUX COeAMHEHUH. XJ: HabaroneHne
00pa31oB BEIIECTB KOJIMYECTBOM 1 MOJIb

15

dusznyuecKkre 1 XUMUUIECKHE SIBJICHUS. XUMUYECKast peakius. XJ:
HaOmoieHne pu3ndeckux (TUTaBJIeHUE BOCKA, TasTHUE JIBJIA,
pacThpaHue caxapa B CTYINKe, KHTICHHE U KOHJACHCAIUs BOJIbI) U
XUMHUYECKUX (TOpPEHUE CBEUH, MPOKaIMBAaHIUE METHOU MMPOBOJIOKH,
B3aMMO/ICIICTBIE MeTa C KICIOTOMN) SIBJICHUN

16

Xumuyeckas peakuus u e€ npusHaku. XO: HaONI0AEHUE U ONMCaHUe
MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIUi (pa3oKeHue caxapa,
B3aMMO/ICHCTBUE CEPHON KUCIOTHI C XJIOPHAOM Oapusi, pa3noKeHue
ruapokcuaa meau (1) mpu HarpeBanuu, B3auMOIEHCTBUE Kele3a C
pactBopom comu meu (11)

17

3aKOH COXpaHEHHS MacChl BEIIECTB. XUMUYECKUE YpaBHEHHS. X:
HaO0JII0/ICHNE U OMKMCAHKE Pe3yJIbTaTOB MIPOBEICHHS OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaCChl

18

19

Krnaccudukanus xumMuueckux peakiuii (COequHeHMs, pa3ioxKeHus,
3aMeIIeHHs, OOMeHa)

Brrurcnenust Konm4yecTBa, MacChl BELIECTBA 110 YPAaBHEHUSM
XUMHYECKHUX PeaKIIHid




20

Brrunciaenus KOJIMYCCTBA, MACChI BCIICCTBA 10 YPABHCHUAM
XHUMHUYCCKUX peaKI_[I/Iﬁ

21

22

23

24

O06001IeHYE ¥ cucTeMaTU3alus 3HaHUl 110 TeMme «BeriecTsa u
XUMHYECKHUE PEAKITHI)

BOSI[YX — cMech ra3oB. CocraB BO3ayXa. KI/ICJ'IOpOI[ — OJICMCHT U
IIPOCTOC BEIICCTBO. HaXO}K,IleHI/IC KHCJIOpOoJa B ITpUPOJC. O30H —
AJIJIOTPOITHAA MOI[I/I(l)I/IKaHI/ISI KHCJIopoJa. X9: KauecTBEHHOE
OIPCACIICHUC COACPKAHUA KUCIIOPOAa B BO3AYXC

dusnyeckue 1 XMMHYECKHE CBOMCTBA KUCIIOpoa (peaKiuu
ropenue). Oxcunpl. XJ: HaOII0IEHUE B3aUMOJICHCTBHUS BEIIIECTB C
KHCJIOPOJIOM U YCIIOBUSI BO3SHUKHOBEHHUSI U IPEKPALECHUS TOPEHUS
(mo>kapa), 03HaAKOMJICHHE ¢ 00pa3IiaMy OKCHJIOB U OIMCAHUE MX
CBOMCTB

[Ipumenenue kucnoponaa. CriocoObl MOTydeHUs: KUCIOPOa B
nabopaTopuu ¥ IPOMBINUIEHHOCTH. KpyroBopoT kucioposaa B
MpUpoOE

25

TennoBoii 3¢ (pekT XuMUUECKON peakiiMK, TEPMOXUMHUUYECKHE
YPaBHEHUS, K30~ U SHAOTEPMHUUYECKNE PEAKIINH

26

27

TomnuBo: yroib U MeTaH. 3arpsi3HeHHE BO3/yXa, yCUJICHUE
apHUKOBOTO 3¢ (deKTa, pa3pylIeHne 030HOBOTO CIIOS

ITpakTruyeckas padora Ne 3 mo teme «Ilonydenue, coOupanue,

pacrno3HaBaHue, U3y4eHHE CBOMCTB KUCIOpoaa» (MHCTpyKTax 1o Th)

28

Bonopoa — snemeHT u npocrtoe BemecTBo. Haxoxaenue Boiopoaa B

PUPO/IC

29

30

®u3NYeCKNe U XMMUYECKUE CBOMCTBA BOJIOPOIA. XI:
B3anMoIeiicTBHE Boopoa ¢ okcuaom mean (1)

Kucnorsr u conu. X3: HUCCICIOBAHUC 06p3.31_[0B HCOPTaHUYCCKUX
BCIICCTB PAa3JIMIHBIX KJIIACCOB




31

[IpuMeneHue u criocoObl MOIYYEHHS BOJAOPO/Ia 1

[IpakTrueckas padota Ne 4 o reme «Ilomyuenue, cooupanue,

32 pacro3HaBaHHe U U3YUYECHHE CBOMCTB BOAOPOAA (TOpEeHHE)» 1
(uactpykTax o Th)

33 KontponbHas paboTa 3a mepBoe MoIyroane

34 MomnsipHblii 00BEM ra30B

35 PacuéThl 10 XUMUYECKUM YpaBHEHUSAM
@u3nyecKue U XMMHYECKHE CBOMCTBA BOABI. KpyroBOpOoT BOJIbI B

36 pupoe. 3arpsi3HEHNE MPUPOAHBIX BOJ. OXpaHa U OYMCTKA 1
IPUPOJHBIX BOJ. XI: B3aUMOACHCTBUE BOBI C METAJUIaMU (HaTpUeM
1 KQJIBIIEM )

37 OcHoBanwust. XJ: HaOIr0IeHUE U3MEHEHHS OKPACKH WHAMKATOPOB B 1
pacTBOpaX KUCJIOT U IIEJIOYEH
Bopna xak pactBoputens. PactBopsl. HachlllieHHbIE ¥ HEHACHIILICHHbIE
pacTtBophbl. PacTBOpuMOCTH BelecTB B Bojie. MaccoBast 10151

38 BEIIECTBA B pacTBope. PoJib pacTBOPOB B MpUPO/IE U B )KU3HU 1
yenoBeka. XJ: uccieoBaHue 0COOEHHOCTEN pacTBOPEHUS BEILIECTB C
Pa3IMYHON pAaCTBOPUMOCTBIO

39 Pac4€Tbl M0 XMMHUYECKUM ypaBHEHUSIM 1
[TpakTrueckas padota Ne 5 o teme «I[IpuroroBieHue pacTBOpoB ¢

40 ONpeEeIEHHON MaCCOBOU J10JIEW paCTBOPEHHOIO BELIECTBA 1
(uacTpykTax 1o Th)
Knaccudukanms Heopranmaeckux coequHeHnid. OKCHIBI.

41 Knaccudukanms okcuaos: coneoOpasyromue (0OCHOBHBIE, 1

KHCJIOTHBIE, aM(pOTepHBIE) U HeconeoOpazytomme. HomeHkmaTypa
OKCH/JIOB.




DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. I1onyueHne okcuioB.

42 X3: uzydyenue B3aumoercteus okcuaa meau (1) ¢ pactsopom
CEpPHOM KHUCIIOTHI

43 OcnoBanust. Knaccugukaius oOCHOBaHUH: MENOYN U HEPACTBOPUMBIE
ocHoBaHus. HoMeHKk1aTypa ocHOBaHUI

44 PuznuecKue 1 XUMUUYECKHE CBOMCTBA OcHOBaHMi. [lomyueHnue
OCHOBaHMU. XJ: OJIy4YE€HUE HEPACTBOPUMBIX OCHOBaHUI

45 Kucnotsl. Knaccudukanus kucnotr. Homenknarypa kuciuor
DU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOT. P akTHBHOCTH

46 metaiioB H. H. bekerosa. [lonydyenue kucnor. X9O: usyueHue
B3aUMOJCUCTBUSA KUCIIOT C METAJIAMH, PEAKLIUA HEUTpAIU3aLuN

47 Comu. Homenknatypa cosieid. @u3nueckne 1 XUMUYECKHE CBOMCTBA
coJiei. X9O: BBITECHEHUE OJJHOTO METajllIa JPYTUM U3 pacTBOpa COJIU

48 [Tomyuenue coneit
[TpakTrueckas padota Ne 6. Permenue sxcrepuMeHTaIbHBIX 3a/1a4 10

49 TeMe «BakHelne Ki1accbl HEOPraHUYECKUX COEITHHEHHI
(uactpykTax o Th)

50 I'eneTnueckas CBSI3b MEXKIYy K1acCaMH HEOPTraHUYECKUX COCTUHEHUN

51 O060061eHne U cucteMaTu3anus 3HaHui 1o TeMe "OCHOBHBIE KJIACChl
HEOPTraHUYECKUX COeAMHEHUN"
[TepBbie TOMBITKY KIACCH(PUKAIIUN XUMUYECKUX HIIEMEHTOB.
[TonsiTHe 0 TpymIax CXOIHBIX AJIEMEHTOB (LIEJIOUYHbBIE U

52 LIeJI0YHO3EMENbHbIE METAJUIbI, TaJIOT€Hbl, HHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCU/IBI U THIIPOKCH/IBI.
X3: nzydyeHue o0pas3ioB BEIIECTB METAJIIOB K HEMETAIIJIOB

53 [lepuoanueckuii 3akoH. [lepuonnueckas cucreMa XUMHUYECKUX

anemenToB J[. 1. MenneneeBa. KopoTkonepuonnas u




JUTMHHOTIepUOoaHAst (opMbl [leproanyeckoil CHCTEMbI XUMHYECKHX
anemenToB JI. . MenaeneeBa

IIepuons! u rpynnel. PU3MYECKUN CMBICII ITOPSIAKOBOTO HOMEPA,

>4 HOMEPOB MepUojia U TPyNIibl JIEMEHTA 1
55 Ctpoenne atomoB. CocTaB aTOMHBIX sifiep. M30Tonbl. DaeKTpOoHbI 1
56 CrtpoeHue 3NIeKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XUMHUECKUX 1
aneMeHToB [lepuoanueckoii cucremsl 1. 1. Menneneesa
57 XapakTeprucTUKa XMMHUECKOTO 2JIEMEHTA 10 €r0 MOJI0KEHHUIO B 1
IIepnonnueckoii cucreme /. . Menneneesa.
3aKOHOMEPHOCTH U3MEHEHUS pajiyca aTOMOB XUMUYECKUX
3JIEMEHTOB, METAJUNIMYECKUX U HEMETAIIIMYECKUX CBOMCTB IO
58 rpynnam u nepuojam. 3Hauenue [lepuoanueckoro 3akoHa u 1
[leproanueckoit CUCTEMbI XUMUYECKUX JIEMEHTOB JIJISl Pa3BUTHS
Hayku U nipaktuku. /. 1. MenneneeB — yu€HbId U rpaXKJaHUH
59 Xumunyeckas cBsizb. KoBajeHTHas (TONspHAst U HEMOJSPHAs) CBS3b. 1
DNEKTPOOTPUIIATENILHOCTh XUMUYECKHIX JIIEMEHTOB
60 KoBasienTHas monsipHasi ¥ HEMOJIIPHAS XUMUYECKAsI CBSI3b 1
61 WNonnas cBs3b 1
62 CrerneHb OKHCIICHUS 1
63 CreneHb OKUCIEHUS 1
64 OKHCIINTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH 1
65 [Iporiecchl OKUCTIEHUS U BOCCTAHOBJICHUS 1
66 OKHCIUTENN ¥ BOCCTAHOBHUTEITH 1
67 ITpomesxyTounas arrecranus: Beepoccuiickas mposepouHast pabora / 1
KommiekcHast koHTpoJibHas paboTa
68 O06001IeHre U cucTeMaTU3alus 3HaHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIIACC

Ne
n/
n

Tema ypoka

KoanyecTBo yacos

Bcero

KoHnTtpoJb-
HbIe
padoThI

IpakrTu-
yecKkHue
padoThI

Jara nmo
IUIAHY

dara mo
dakry

[Tepuonnueckuii 3akoH. [lepronnueckas cucTeMa XUMHUYECKUX
anemenToB /. 1. MenneneeBa. Ctpoenue aromoB. BBoaHbII
MHCTPYKTaX 110 TEXHUKE O€30I1aCHOCTH

3aKOHOMepHOCTI/I B U3MEHEHUH CBOMCTB XMMHYECKHUX DJICMEHTOB
ICPBLIX TpéX IepruoaoB, Kajiusd, KaJlblUd U UX COGI[I/IHGHI/Iﬁ B
COOTBCTCTBHUH C ITOJJOKCHUEM 3JICMCHTOB B HCpI/IOILI/I‘ICCKOﬁ CHUCTEMCE
" CTPOCHHUEM UX aTOMOB

CrpoeHue BemecTBa: BUbl XUMUYECKOHN CBS3H. THUIIBI
KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA
KPUCTAININYECKON PEIIETKN U BUAA XUMHUUECKOH CBs3H. X!
03HAaKOMJICHHE C MOJEIIIMU KPUCTANINYECKHUX PEIIETOK
HEOpPraHMYECKUX BEIECTB — METANIOB M HEMETAJNIOB (rpadura u
arMasa), CJIOKHBIX BELLECTB (XJIOpH1a HAaTpus)

Krnaccugukanys u HoMeHKIIaTypa HEOPraHUYEeCKUX BELIECTB.
XHWMHYECKHE CBOMCTBA BEMIECTB, OTHOCAIINXCS K Pa3INYHBIM
KJIacCaM HEOPTraHMYECKUX COECAMHEHUN, TeHETUUECKasl CBA3b
HEOPraHNYECKHUX BEIECTB

BxoaHast koHTpospHast paboTta

Krnaccudukanys XuMHuecKuX peakiuii Mo pa3Iu4HbIM MPU3HAKaM
(o 4uMcIy 1 COCTaBY YYacTBYIOIIMX B PEAKLIUU BELIECTB, 110
TeII0BOMY 3¢ (eKTy, 0 U3MEHEHUIO CTETIeHEeH OKUCIEHUS
XMUMHUYECKHX 3JIEMEHTOB, IO 00PATUMOCTH, MO YYACTHIO




KaTajau3aropa). DK30- U SHAOTEPMHUUECKUE PEAKIIIH,
TEPMOXMMHUYECKUE yPaBHEHUS

[ToHsiTHE O CKOPOCTH XUMUYECKOU peakuuu. IIoHsATHE O TOMOT€HHBIX
U rereporeHHbix peakuusx. [lonstue o karaimze. @akTopsl,
BIIMAIOIINE HA CKOPOCTh XMMUYECKOM peakiuu. XJ: UCClIeJOBaHUE
3aBUCUMOCTH CKOPOCTH XMMHYECKON PEAKIIUU OT BO3JICUCTBHUS
pazIuYHBIX (HaKTOPOB

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX PEAKIIHSIX.
[TonsTre 0 XuMHUYecKOM paBHOBECHH. DaKTOPBHI, BIUSAIOLIME HA
10JIO)KEHNE XMMHUYECKOTO PaBHOBECHS

OKHCANTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINH, AIEKTPOHHBIN OanaHC
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHOM peakuuu. CocTaBieHue
YPaBHCHHI OKUCITHTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH C
HCIIOJIB30BaHUEM METOJIa 3JIEKTPOHHOTO Oasianca. XJ: OIbITOB,
WJUTFOCTPUPYIONTUX TPHUMEPBI OKUCITHTEITFHO-BOCCTAHOBHTEITBLHBIX
peakiuii (ropeHue, peakiny pa3ioKeHUs, COSTUHEHUS )

10

Teopus 371€KTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U
HGBJ’IGKTpOJ’II/ITBI. KaTI/IOHBI, AHHUOHBI. MexaHmM AUCCOI[UaITnn
BCIIIECTB C pa3J'II/I‘-IHI)IMI/I BHUIaMU XI/IMI/I'-ICCKOI\/JI CBsA3H. X3
HCCIIEI0BAHME IIEKTPOIPOBOIHOCTH PaCTBOPOB BEIIECTB, MpoIliecca
JIMCCOITHAIINHT KHUCJIIOT, IIeI0YeH U coJieH

11

12

13

Crenens mucconuanuu. CHIBHBIC U CTa0bIE DJIEKTPOTUTHI

Peakiiuu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peakIiii HOHHOTO
oOMeHa, MOJIHbIE U COKpaIlIEHHbIE HOHHbBIE YpaBHEHH peakiui. X3:
MIPOBE/ICHUE ONBITOB, WITIOCTPUPYIOMUX MPU3HAKH TPOTEKAHUS
peakiuii HoHHOro 0OMeHa (00pazoBaHMe OcajiKa, BbIIEICHUE rasa,
o0Opa3oBaHH€e BOJIbI)

CBoiicTBa KHCJIOT, OCHOBaHHM U COJIEH B CBETE MpeACTaBIeHU 00
3IEKTPOJUTUYECKON Aucconnanuu. KauecTBeHHbIE peakIIui Ha HOHbI




14

CBoiicTBa KHCJIOT, OCHOBAHHM U COJICH B CBETE MPEACTABICHUH 00
ANEKTPOIIUTUYECKOM TUCCOLUALIUU

15

16

[TonsiTue o runponuse conen

O06o001eHre u cucTeMaTU3aIys 3HaHUi. XJ: paclio3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IOMOIIIbIO KAYECTBEHHBIX PEaKuil Ha
HOHBI

17

[IpakTuueckas padota Ne 1. «Pemienne skciepuMeHTaIbHBIX 331U
(uactpyktax o Th)

18

OO01mmas xapakTepucTuKa raoreHoB. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHbIC CTeTIeHH OKUCIeHus . CTpoeHHe U PU3NIECKUE
CBOMCTBA MIPOCTHIX BEIIECTB — FAJIOTEHOB. XMMHUYECKHE CBOMCTBA HA
npuMepe xjopa (B3auMoIeUCTBUE C METAJJIaMHU, HEMETaJJIaMH,
mieoyamu). X3J: OMBITHI, OTpaXkaromue GU3NIECKUe U XUMUICCKHE
CBOMCTBA T'aJJOr€HOB M UX COCAUHCHHUN

19

XnopoBoaopoa. CossiHast KHCIOTa, XUMHUYECKHUE CBOMCTBA,
MOoJy4YeHue, IpuMeHeHue. JleicTeue Xjiopa u XJ0poBOI0PO/Ia Ha
OpraHu3M 4YejioBeKa. BaxkxHelmme XJI0puIbl U UX HAXOKICHUE B
npupoje. XJ: MPOBEACHUE KaYECTBEHHBIX PEAKIINI Ha XJIOPU-UOHBI
1 HaOII0/IeHNEe MPU3HAKOB UX MPOTEKAHMsI; 03HAKOMJICHHE C
oOpa3iamu XJI0pUA0B (TaJOTeHUIO0B)

20

[IpakTuueckas padbora Ne 2 o Teme «3yueHue cBOMCTB CONSTHON
KHCIOTBD (MHCTpYKTax 1o Th)

21

22

PacuéTel 10 ypaBHEHUIO XUMUYECKON PEAKLIUU

O6mas xapakrepucTtuka 3neMeHToB VIA-rpynmnel. OcobeHHoCcTH
CTPOEHHS aTOMOB, XapaKTepHbIE cTeNeHN okucieHus. CTpoeHue u
¢du3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI.
ANOTpOIHBIE MOJU(PHUKAIIMK KUCIOPOIa U CEPhI




23

XuMHuecKue CBOMCTBa cepbl. HaxoxaeHnue cepol U €€ COEIMHEHUH B
npupojie. XD: 03HAKOMJICHHE C 00pa3IiaMu Cepbl U €€ COCTMHCHUSIMU

24

25

26

27

CepoBoniopof, cTpoeHHe, GU3NIECKUe U XUMUYECKHE CBOWCTBA

Oxcupl cepbl KakK MPeICTaBUTENH KUCIOTHBIX OKCUI0B. CepHas
KHCJIOTa, GU3NYECKUE U XUMHYECKUE CBOMCTBA. XD: N3yUCHHE
XUMHUYECKHUX CBOMCTB pa30aBIIEHHOI CEpHON KUCIIOTHI, IPOBE/ICHUE
KaueCTBEHHOW peakIuy Ha Ccylb(aT-uoH U HabIIoIeHUE MpU3HaKa eé
MPOTEKAHUS

XUMUYECKHE CBOMCTBA CEPHOM KUCIOTHI (00IIHE KaK MpeCTaBUTeNs
KJIacca KUCIOT U crienupuyeckue). XD: HaOII0AEHHE ITpolecca
oOyTJIMBaHUS caxapa Moj JeiCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM
KHCIIOTHI

[Ipumenenue cepHoit KUCIOThL. CoM CepHON KUCIOTHI,
KaueCTBEHHAas peaklus Ha Cyb(paT-uoH. XJ: IpOBEJACHHE
KaueCTBEHHOW peakIuy Ha Cylb(aT-uoH U HaO0IeHUE MpU3HaKa eé
MPOTEKAHUS

28

XUMUYECKHue peaKknuunu, JCKAMHUE B OCHOBC ITPOMBIINIJICHHOTO
criocoba MOJIYyUCHUA CepHOI‘/’I KHCIOTHI. XUMHUUYECKOE 3arpsA3HCHHUC
OKp}/')KaIOH_Ieﬁ Cpeabl COCAUHCHUAMU CCPBI (KI/ICJ'IOTHLIC JOXKIU,
3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 IpeaOTBPAILICHH.

29

O6mas xapakrepucTuka 37eMeHToB VA-Tpynmnbl. OcOOeHHOCTH
CTPOCHUSA aTOMOB, XapaKTECPHBIC CTCIICHU OKHUCJIICHU. A30T,
pacrpocTpaHeHHe B Ipupoje, GU3nUecKue 1 XMMUYECKHe CBOMCTRA.
KpyroBopot azota B mpupoje. X3J: 03HaKOMJIEHUE ¢ (PU3NUECKUMHU
CBOMCTBAMHM a30Ta M €r0 COEAUHEHNN

30

AMMuak, ero puznyecKue 1 XuMHUYeCKHe CBOMCTBA, MOTyYeHHE U
npuMmenenue. Conu aMMOHUSL, UX (PU3UUYECKHE U XUMHUYECKHE
CBOICTBa, IpuMeHeHNe. KauecTBeHHas peakius Ha HOHbl aMMOHHMSL.
X0O: npoBeieHNE KAYECTBEHHBIX PEAaKLUi HA MOH aMMOHHS




31

[TpakTuyeckas padora Ne 3 o teme «Ilomydenue, coOupanue,
pacro3HaBaHHE U N3yYCHHE CBOMCTB aMMHaKa» (MHCTPYKTax 1o Th)

32

A3OTHast KHCIOTa, e€ MmoyryueHne, Gu3nIeckue 1 XUMHYECKHIEe
cBoMcTBa (00IIME KaK MPECTaBUTEINS Klacca KUCIOT U
cneuupuyeckne). XJ: B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOK
A30THOU KHUCJIOTHI C MEABIO

33

Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHUS B KAUECTBE
MUHEPAIBHBIX YI00peHNiH. XMMHUECKOE 3arpsi3HEHIE OKPYKAIOIIeH
Cpelbl COEIMHEHUSMU a30Ta (KUCIOTHBIE JI0K/IH, 3arps3HEHNE
BO3/1yXa, MMOYBbI U BOJIOEMOB). X3J: 03HaKOMIIEHHE ¢ 00Opa3iamMu
a30THBIX YA0OpeHUN

34

35

KOHTpOJ’ILHaﬂ pa60Ta 3a [IEPBOC MOJIYyrogue

docdop, ammorpornHbie Moaudukanuu Gocdopa, puzndeckue u
XUMHUYECKHE CBOICTBa. XD: 0O3HAKOMIIEHUE ¢ (PU3NUECKHUMHU
cBoiicTBamu (hocdopa U ero coeAMHEHUN

36

Oxkcun pochopa (V) u hochopnas kucinora, puznyeckue u
XUMUYECKHUE CBOMCTBA, noyyeHue. Mcnonb3oBanue dpocharos B
Ka4yeCcTBE MUHEPAIBHBIX yI00peHHid. XJ: 03HAKOMIICHHE C
obpasiamu GpochopHBIX YA0OpEHUI; MPOBEICHIE KaueCTBEHHBIX
peakiuii Ha pocdar-uoH U U3yUCHHE MPU3HAKOB UX MTPOTCKAHHUSI

37

O6mas xapakrepuctuka 31emMeHToB |V A-rpynmnel. OcobeHHoCTH
CTPOEHHSI ATOMOB, XaPAKTEPHBIE CTENIEHN OKUCIEHUS. YTIIEPOL,
JUIOTPONHbBIE MOIU(UKALIMH, pACTIPOCTPaHEHHE B IPUPOJE,
¢dusnyeckre 1 XuMHUYeckre cBoiictBa. AncopOuus. Kpyrosopot
yriepoja B mpupojae. XIJ: U3ydeHHe MOJEIEH KPUCTAININYECKUX
peméTok anMasa, rpadura, QpynnepeHa; 03HaKOMIEHHE ¢ IPOLIECCOM
a7IcopOITMU PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM U
YCTPOWCTBOM IPOTUBOTa3a




38

Oxcunsl yraeponaa, ux pu3nveckre U XUMHIECKHUE CBOMCTBA,
JICCTBUE HA )KUBBIC OPTaHU3MBI, ITOJyYCHHE U IIPHMECHEHHE.
DKoJIorn4yecKue IpooIeMbl, CBA3aHHbIE ¢ OKCHaIO0M yriaepoaa (1V),
THITOTE3a INI00aTBHOTO MOTEIUICHUS KIIMMaTa, MaPHUKOBBINA d3PPEKT

39

VYrospHas KUCTIOTA U €€ CONU, NX (PU3NIECKUE U XUMUYECKHE
CBOICTBa, NI0JlyuyeHUe U npuMeHeHue. KauecTBeHHas peakuus Ha
KkapOoHaT-uoHbl. Vcronb30Banrue kapOOHATOB B OBITY, METUIIMHE,
MIPOMBIIIIJICHHOCTH U CEJILCKOM XO035HCTBE

40

[Ipaktruyeckas padora Ne 4 mo teme "[lomydenue, cooupanue,
pacro3HaBaHME U U3Y4YEHUE CBOMCTB YIJIEKUCIIOrO rasa.
KagectBennast peakmust Ha kKapOoHaT-uOH" (MHCTPYKTaX 110 Th)

41

[IepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O
COEMHEHMSX yriepoaa (MeTaH, 3TaH, STHUIEH, alleTUJIEH, 3TaHOJ,
[JIMIIEPUH, YKCYCHAas KucioTa). [IpupoiHbie HCTOUYHUKHT
YTJIEBOJIOPOIOB (YTroJib, TPUPOIHBINA ra3, He(Th), MTPOTYKTHI HX
nepepaboTku (OEH3MH), UX POJIb B OBITY U MMPOMBIIIIICHHOCTH.
[TonsTHE O OMONOTMYECKU BaXKHBIX BEIIECTBAX: JKHUpax, OenKax,
YIJIEBOJAX — M UX POJIM B JKU3HU YelloBeKa. MarepuaabHOE €IMHCTBO
OpPraHWYECKUX U HEOPraHUYECKUX COCTMHEHUN

42

Kpemuuii, ero pusnueckre u XMMHUECKHE CBOMCTBA, MOJIyYEeHUE U
npumenenue. CoennHeHus: KpeMHUs B npupoze. Oomue
npeacrasiaeHus o0 oxkcuae kpemuus (1V) u kpeMHUEBOH KUCIOTE.
X0O: npoBeieHNE KAUYECTBEHHBIX PEAKLIUN HA CUJIMKAT-HOHBI U
U3y4YEHHE NTPU3HAKOB UX IPOTEKAHUS

43

Cunukatel, UX UCIIOJIb30BAHKE B OBITY, B TPOMBIIIJIEHHOCTH.
Baxneiimme cTpouTeNbHBIE MATEPUAIIBI: KEPAMHUKA, CTEKJIO0, IEMEHT,
6eToH, xene300eToH. [IpobiieMbl 6€30MacHOr0 UCIONB30BAHUS
CTPOMTENIBHBIX MAaTEPUAJIOB B IOBCEAHEBHOM XKHU3HU. X!
O3HAaKOMJICHHE C IIPOIYKLIHEH CUIUKATHON ITPOMBIIUICHHOCTH




44

[TpakTuyeckas pabora Ne 5. Pemenne sKkCriepuMeHTaIbHbIX 33a4 110

TeMe «BaxkHeilne HeMeTaUIbl U UX COCOAUHCHUI» (I/IHCTI)YKTEDK 10
TB)

45

46

47

48

O06o00muieHne 1 cucTeMaTu3ays 3HaHui 1o Teme "Hemerasmisl u ux
coequnHeHus". X3: u3ydeHrne 00paslioB HEOPraHUIECKUX BEILIECTB

OO1w1ast xapaKTepUCTHKA XUMHUECKUX JIEMEHTOB — METAJUIOB Ha
OCHOBaHUU UX N0JIOKEHUS B [leproanueckoi cucreMe XUMHYECKUX
anemenToB /. 1. MenneneeBa u ctpoenust aromoB. CTpoeHue
MeTaJI0B. MeTamm4eckasi CBsi3b U METAJIIMYECKAs
KpUCTaJUIM4ecKas pemérka. dusnyeckre cBOUCTBA METAIIIIOB

DNEKTPOXUMHYECKUN Psi/i HAPSKEHUH METallIoB. XUMUYECKHE
CBOICTBa METaJJIOB

O6H_II/Ie CIIOCOOBI MOJIYUCHUA MCTAJJIIOB

49

50

51

Crnnasel (CTallb, 4yT'yH, JIOpaTIOMUHUN, OPOH3a) U UX IPUMEHEHUE B
OBITY U IPOMBIIIIEHHOCTH. XO: 03HAKOMJIEHHE ¢ 00pa3LaMu
METAJIJIOB U CIUIAaBOB, UX (PU3NYECKUMU CBOWCTBAMU

[ToHsITHE O KOPPO3HH METAIIIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
KOppo3uu. XJ: U3yUeHHUe Pe3yIbTaTOB KOPPO3UU METAIIIOB

[Ilerounsle MeTasuibl: TOsIOkeHUe B [lepuoanydeckoii cucreme
XUMUYeCKUX 1eMeHToB [l 1. Menneneesa, cTpoeHHE UX aTOMOB,
HaxoXxJaeHue B npupone. usnueckre U XMMUYECKHUE CBOICTBA (Ha
IIpUMEpE HATPUs U KaJusl)

52

Oxcuabl ¥ THAPOKCUBI HAaTpUs U Kanusd. [I[puMeHeHne menoyHsix
METaJUIOB U UX COCIUHEHUU

53

Illenoyno3eMenbHBIE METAJIBI MArHUH 1 KaJbIU: MOJIOXKEHNE B
[Iepnonnueckoi cucreme XuMu4Yeckux snemeHToB /1. 1.
MenpeneeBa, CTpPOEHUE UX ATOMOB, HAXOXKJIEHUE B IPUPO/IE.
DuU3NYECKNE U XMMUYECKUE CBOMCTBA MATHUS U KAJIbIUA




54

Baxueiimme coequHenus Kalblus (OKCHI, TUAPOKCU]T, CONIN). XI:
0COOCHHOCTH B3aWMOJICHCTBHUS OKCHUIA KAJIbILIUS U HATPHUS C BOJIOM

55

56

JXKe€ctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs

[TpakTrueckas padota Ne 6 mo Teme "JKecTKocTh BOJBI U CIIOCOOBI €€
ycrpadeHus" (MHCTpyKTax 1o Th)

57

AmoMuHui: nonoxxenue B [lepuonnueckoil cucteMe XUMHYECKUX
anemeHToB /l. 1. Menaeneea, cTpoeHHne aToMa, HaX0K/ICHUE B
npupone. Pusndeckre U XMMUUECKHUE CBOMCTBA aTlOMUHUS

58

59

60

AM@oTepHbIe CBOMCTBA OKCHJIA U THIPOKCHA ATIIOMUHUA. XO:
UCclieIoBaHne aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATFOMUHHS U
THJIPOKCHU/IA IUHKA

Kenezo: nonoxenue B [lepuonndeckoit cucteMe XMMUYECKUX
antemeHToB Jl. V1. MeneneeBa, cTpoeHne aTomMa, HaX0K/JeHHUE B
npupoje. Pusndeckue U XMMHUYECKHUE CBOICTBa ene3a. XO:
UCCIIEIOBaHKE MIPOLIECCa TOPEHUS JKeJle3a B KUCIOPO/ie

Oxcuppl, ruapokcu sl u conu sxenesa (1) u xenesa (1), ux cocras,
CBOICTBa U MOJTy4YeHUE

61

62

O06001IeHre U cCUCTEMaTU3AIMs 3HaHU 110 Teme "MeTaibl U ux
coequHeHus". XJ: uccnenoBaHue MPU3HAKOB IPOTEKAHUS
KaueCTBEHHBIX PEaKIUii HAa MOHBI: MarHusl, KalbIIHsl, ATFOMUHUS,
nuHka, xxenesa (1) u xenesa (1), mequ (11), Habmronenue u
OIMCaHNe TIPOIIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHSI, KaJus
U KaJIbIUS

ITpakTuyeckas pabora Ne 7. PemeHue sKkcCriepuMeHTaIbHbIX 33a4 110
TeMe «BakHele MeTasulbl U UX COEAUHEHUsD (MHCTpYKTax 1o Th)

63

Brruucnenust mo ypaBHEHUSIM XUMHUYECKUX PEAKIIMMA, €CITU OJIUH U3
peareHTOB J1aH B U30BITKE WJIA COACPKUT NIPUMECH. Beraucienus
MacCOBOH JI0JTM BBIXO/Ia MPOYKTa PEAKITUN




64 O06o061IeHre U crucTeMaTu3alus 3HaHUu# 3a Kype 9 kiracca

65 [Ipomexyrounas arrectanus. KoMmruiekcHas KOHTpoJibHas paboTa
BemecTBa u maTepuansl B TOBCEIHEBHOW )KU3HU YEIOBEKA.
besomnacHoe Kconb30BaHNEe BEUIECTB U XUMHUYECKHUX PEaKIIHii B

66 obITy. [lepBas moMoOIIb TPU XUMHUYECKUX 0XKOTaX M OTPABIICHUSX. 1
XD: u3yuenune oo6pasioB MaTepuasoB (CTEKIIO, CIUIaBbl METAJUIOB,
MOJINMEPHBIE MaTepUAIIbI)

67 XUMUYECKOe 3arpsi3HEHUE OKPY Karolel cpepl (TpeaebHas 1
JOMyCTHMasi KOHILIEHTpauus BeecTs, nanee — [1JIK)

68 Ponb xumMum B perieHny 3K0JIOrMUECKUX NpoodIemM 1

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

8 KVIACC

Xumus. 8 kinacc/I"abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIMOHEPHOE 0OIIECTBO
«M3narensctBo«lIpocsenienne.

9 KJIACC

Xumust. 9 knace/T'abpuensia O.C., Octpoymos N.I'., Cnaakos C.A., AKIHOHEPHOE 0OIIECTBO
«M3narensctBo«lIpocBemenne.

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

8 KJIACC

0 IIpuka3 Munuctepcra npocsenienus Poccuiickoit @eneparuu ot 31.05.2021 Ne 287 «O6
YTBEPKIACHUH (PeiepaibHOTO roCyJapCTBEHHOT0 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOI'O
o61ero oopazoBanusi»(3apeructpuponan 05.07.2021 Ne 64101)

00 https://edsoo.ru/Normativnie_dokumenti.htm

O ITpumepHas pabovas mporpaMma OCHOBHOT'O OOIIEro 00pa3oBaHMs IpeaMeTa « XUMUS
0a3oBbIif ypoBeHb https://fgosreestr.ru

0 https://instrao.ru/

0 Metonnyeckue peKOMEHAAlNU [0 OpraHu3aluy y4eOHOH MPOEKTHO-HUCCIIEI0BATENbCKON
NesITeIbHOCTH B 00pa30BaTEeIbHBIX OpraHU3aALUAX

O [TonoxxeHne o eTUHBIX TPEOOBAHUAX K YCTHOM U MUCbMEHHOW peun 00ydaronmxcs

[0 ITonoxkeHue o BHyTpeHHEN cHcTeMe OLIEHKH KayecTBa 00pa30BaHUs

U IMTonoxxeHue o MopsAaKe BEICHUS TETPAIEH MO MPeaMeTam

00 MeToandeckue peKOMEHAALNHN 10 OPraHU3aluy U MPOBEIECHUI0 XUMHUYECKOTIO
SKCIIEPUMEHTA P U3YUYeHHH yueOHOoro npeamera "Xumus'" Ha ypOBHE OCHOBHOTO
o0Opa3oBaHUs

O IIpenogaBaHue ecTeCTBEHHO-HAYYHBIX MTPEIMETOB B YCIOBUSIX OOHOBJICHUS COJIEPKAHUS U
METOOB IMIKOJIbHOTO 00pa3oBanus / ABTopsl: [lentun A.1O., 3arpannunas H.A., Hukumosa
E.A., Cemenona ['.}O., OBunnnukoB A.B. / ITox pen. A.1O. [lentuna

[0 KakuMm OBITh YPOKY XMMHUHU B cCOBpeMeHHO# mmkose? https://edsoo.ru/Himiya.htm

[0 Meroaunueckue mocobus u Buaeoypoku: https://edsoo.ru/Metodicheskie_posobiya_i_v.htm
0 UHTEPAKTUBHOE ITOCOBHE. Bocnutanue Ha ypoke: METOAUKA paOOTHI yUUTEs
(mocobue aist yuuteneii obeo0pa3oBarenbHbIX opranusanmii) ABropsl: Crenanos [1.B.,



Kpyrnos B.B., Crenanosa U.B., Cenuanosa H.JI., llycTora 1.YO., [Tapdpenosa 1.C.,
Yepkamnn O.E., bebenuna E.B. / [Toa.pen. I1.B. Crenanosa

0 IIpenogaBaHue eCTeCTBEHHO-HAYYHBIX [IPEIMETOB B YCIOBUSIX OOHOBJICHUS CONEPXKAHUS U
METOOB MKOJIbHOTO 00pa3oBanus ABTopsl: [lentun A.1O., 3arpannunas H.A., Huxumosa
E.A., Cemenona I'.10., OBunnnukoB A.B. / Ilox pexn. A.1O. Ileatuna

0 D¢ dexTrBHBIE METOABI 00Y4YeHUs B HHPOPMAITMOHHO-00pa30BaTEIbHON Cpeie ABTOPHI:
Ocmomnosckas .M., Knapun M.B., I'ynrummnaa C.U., Makapos M.U. / ITox pen. .M.
OcMOI10BCKOI.

[0 aTEepakTUBHBIC BUPTYaAJIbHbIEC 1a00paTOPHBIEC U MPAKTHUECKUE pabOTHl HA yIITyOJICHHOM
ypOBHE OCHOBHOTO 0011ero oopasosanus: https://content.edsoo.ru/lab/ Xumus (13
BUPTYaJIbHBIX JIAOOPATOPHBIX padoT)

[0 UHTepaKTHBHbBIC METOIUYCCKIE MATEPUAIIBI JJISI METOAMYCCKOM MOICPKKH
obpasoBaTenbHbIX opranu3zanuii: https://content.edsoo.ru/case/ Xumus (6

METOAMYECKUX KEHCOB)

9 KJIACC

0 IIpuka3 Munuctepcra npocsenienus Poccuiickoit @eneparuu ot 31.05.2021 Ne 287 «O6
yYTBEpKIEHUH (heZiepaibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTIO CTaHAaPTa OCHOBHOTO
obmiero oopazoBanus»(3apeructpuponan 05.07.2021 Ne 64101)

00 https://edsoo.ru/Normativnie_dokumenti.htm

O IIpumepHas pabouas mporpaMMa OCHOBHOTO O0IIero 00pa3oBaHus IpeaMeTa « XuMUs
0a3oBbIit ypoBeHb https://fgosreestr.ru

0 https://instrao.ru/

0 MeTonnyeckue peKOMEHAAINU [0 OpraHu3aluy y4eOHOH MPOEKTHO-HUCCIIEI0BATENbCKON
NesITeIbHOCTH B 00pa30BaTeNbHBIX OpraHU3aALUAX

0 [TonoxxeHne o eAUHBIX TPEOOBAHUAX K YCTHOM U MUCbMEHHOW peun 00yyaronmxcs

[0 ITonoxkeHue o BHyTpeHHEN crcTeMe OLIEHKH KayecTBa 00pa30BaHUs

U IMonoxxeHune o mopsAaKe BEICHUS TETPAIEH MO MpeaMeTam

[ MeTonn4eckue peKOMEHAALNHN IO OPraHU3aluu U MPOBENECHUI0 XUMHUYECKOTIO
AKCIIEPUMEHTA MIPU U3YUYeHUH yueOHOoro npeamera "Xumus'" Ha ypOBHE OCHOBHOTO
o0Opa3oBaHUs

O IIpenogaBaHue ecTeCTBEHHO-HAYYHBIX MTPEIMETOB B YCIOBUSIX OOHOBJICHUS COJIEPKAHUS U
METOOB MIKOJIbHOTO 00pa3oBanus / ABTopsl: [lentun A.1O., 3arpannunas H.A., Hukumosa
E.A., Cemenona I'.10., OBunnnukoB A.B. / Ilox pexa. A.1O. Ileatuna

[0 Kakum ObITh yPOKY XMMHH B COBpeMeHHOI tikoine? https://edsoo.ru/Himiya.htm

[0 Meroaunyeckue mocobus u Buaeoypoku: https://edsoo.ru/Metodicheskie_posobiya_i_v.htm
0 UHTEPAKTUBHOE ITOCOBHE. Bocnutanue Ha ypoke: METOIMKa pabOThl yUUTEIIs
(mocobue st yuurenei o0ieodpa3oBarenbHbIX opranu3zamii) Asropsl: Crenanos [1.B.,
Kpyrnos B.B., Crenanosa U.B., Cenuanosa H.JI., llycTora 1U.YO., [Tapdpenosa N.C.,
Yepxkamun O.E., be6enuna E.B. / IToa.pen. I1.B.Crenanosa

O [IpenogaBaHue ecTeCTBEHHO-HAYYHBIX MTPEIMETOB B YCIOBUSIX OOHOBJICHHUS COJIEPKAHUS U
METOOB MIKOJIbHOTO 00pa3oBanus ABTopsl: [lentun A.1O., 3arpannunas H.A., Hukumosa



E.A., Cemenona I'.10., OBunnnukoB A.B. / Ilox pexa. A.1O. Ileatuna

0 D¢ dexrTrBHBIE METOABI 00y4eHUs B HHPOPMAITMOHHO-00pa30BaTEIbHON Cpeie ABTOPHI:
Ocmomnosckas .M., Knapun M.B., I'ynrummna C.U., Makapos M.U. / ITox pen. .M.
OcMOI10BCKOI.

[0 UHTepaKkTHBHbIC BUPTYaJIbHBIC JA00PATOPHBIC U MPAKTUUYESCKUE PA0OTHI HA YIITyOJIICHHOM
ypOBHE OCHOBHOT'O 0011ero oopasosanus: https://content.edsoo.ru/lab/ Xumus (13
BUPTYaIbHBIX Ja00paTopHbIX padoT)[] HTEepaKTHBHBIC METOHYSCKHE MATEPUAITBI JIJIsI
METOIMYECKON TOAJICPKKK 00pa3oBaTeNbHbIX opranu3anuii: https://content.edsoo.ru/case/
Xumust (6 METOAMYECKUX KEHCOB)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET

8 KJIACC

https://resh.edu.ru

www.1september.ru

https://www.yaklass.ru/p/himija

http://www.xumuk.ru

http://all-met.narod.ru
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708049A9FB940BFB
B6EOAO9ECCS http://doc.fipi.ru/metodicheskaya-kopilka/zadaniya-dlya-5-9-
klassov/himiya-60-zadanii.pdf
http://doc.fipi.ru/metodicheskaya-kopilka/zadaniya-dlya-5-9-klassov/metod-rek-yestestv-
nauchn.pdf https://educont.ru

https://urok.1c.ru/

https://marketplace.obr.nd.ru/library/lessons?by_groups=1

http://fipi.ru/

https://media.prosv.ru/content/?klass=8&subject=9
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

9 KJIACC
https://resh.edu.ru
www.1september.ru
https://www.yaklass.ru/p/himija
http://www.xumuk.ru
http://all-met.narod.ru
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708049A9FB940BFBB6EOAO
9ECCS http://doc.fipi.ru/metodicheskaya-kopilka/zadaniya-dlya-5-9-klassov/himiya-60-
zadanii.pdf http://doc.fipi.ru/metodicheskaya-kopilka/zadaniya-dlya-5-9-klassov/metod-rek-
yestestv-nauchn.pdf https://educont.ru
https://urok.1c.ru/
https://marketplace.obr.nd.ru/library/lessons?by _groups=1
http://fipi.ru/



https://media.prosv.ru/content/?klass=8&subject=9

http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

ITPOLECCA

YYEBHOE OBOPYJOBAHMUME

Texnuyeckue cpeacTBa 00ydeHus:: MOHOOJIOK, MyJIbTUMEIUINHBINA TPOEKTOP, MHTEPAKTUBHAS JJOCKA,

JIOKyMEHT-Kamepa, nepudepuitHpie ycTporcTBa (KOJIOHKH 3BYKOBBIC, MBIIIb ONITUYECKAs,
KJIaBHaTypa, CETCBOUN (PUIIBTP)

OBOPYJAOBAHME VIS ITPOBEAEHUSA ITIPAKTHYECKHUX PABOT
Oo0opynoBanne kaduHera (B coorBercTBuM ¢ [Ipukazom Munucrepcrsa Ilpocsemenust P®

oT 6 ceHTAOPs 2022r. Ne 804)

porpaMMHOe o0ecredeHre, o0pa3oBaTeIbHbII

Hogpayle.]] 15. KaOouger xXuMuu Hamnuue |Yacrrunoe [HeoO6xomum
COOTBCTCTB (6]
ue npuodpect
n
Crnenuanu3upoBaHHas MeOelb U CUCTEMbl XpaHEHUs JUlsl KabuHeTa
OcHOBHOE 000pyTOBaHUE
2.15.1. Cton 1abopaTOpHBINA JEMOHCTPAIIMOHHBIH (C 1
3aIIUTHBIM, XMMOCTOMKUM U TEPMOCTOMKHAM
MOKPBITHEM, PAKOBUHOM, OJIBOJIKOM 1 OTBEIEHUEM
BOJIbI, CAHTEXHHUKOH, SJIEKTPUIECKUMHU PO3ETKAMH,
aBTOMaTaMU aBapUHHOIO OTKIIFOYEHUS TOKA)
2.15.2. Crous 1abopaTOpHBI 1EMOHCTPALIMOHHBIH ¢ 1
HAJCTPOMKOM (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTONKUM TTOKPHITHEM )
2.15.38. Cron yyeHn4eckuii 1abopaTOpHBIN, peryInpyemblit 13
0 BBICOTE (C 3aIIUTHBIM, XHMOCTOHKUM 1
TEPMOCTOMKUM MOKPBITHEM, PAKOBUHOM, OOPTHKOM
10 HApY>KHOMY KpParo, TIOJIBOJIKOH U OTBEACHUEM
BOJIbI U CAHTEXHUKOI )/CTOJ yUeHUUYECKUiA,
peryaupyemMblii 1o BeICOTE (IPHOOPETAeTCs TOIBKO
IIPU HAIMYUHU CIIEIUAIBHOTO J1a00paTOPHOTO
OCTPOBHOTO CTOJIa)
2.15.4. Cryn yueHn4ecKuil MOBOPOTHBIN, pEryJIUPYEMBIN MO 32
BBICOTE
2.15.5. OrHeTymuTeIh 1
OcHoBHO€/JI0NIOTHUTENBHOE BAPHATHBHOE 000pPY/1I0BAHUE
2.15.6. Croiiku ans xpanenusi ' MA-nabopaTopuit 1
2.15.7. dnunyapT ¢ MAarHUTHO-MapKEPHOH T0CKOM 1
TexHuueckue cpencTa
OcHOBHOE 000pYyI0BaHNE
JlonoJHUTENbHOE BApHATHBHOE 000PY/I0BaHUE
2.15.8. ITnanmmeTHpIi KOMIbIOTEP (JIMLEH3UOHHOE 1



http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

KOHTEHT, CHCTEMA 3aIUThl OT BPEAOHOCHOM
uHbopManun)

O60opy10BaHHE XMMHYECKOH J1abopaTOpuu

Creuuann3upoBaHHasi MeOellb U CUCTEMbI XPaHCHUS LIS
XMUMHYECKOH J1Jab0paTopuu

OcHoBHOE 000pYyT0BaHUE

2.15.9. JIaGopaTopHBbIif OCTPOBHOM CTON (ABYXCTOPOHHUH, C 1
3aLIUTHBIM, XUMOCTOMKHM U TEPMOCTOMKHUM
MOKPBITHEM, HAJICTOJIbEM, C TIOJCBETKOMN U
JIEKTPUUECKUMH PO3ETKaMU, [TOJIBOJAKOMN U
OTBEJICHUEM BOJIbl M CAHTEXHUKOM)
2.15.10. Ctyn 1a00paTOPHBINA, PETYIMPYEMBIH 1O BHICOTE 32
2.15.11. Cton 1abopaTOpHBINA 1EMOHCTPAIIMOHHBIH (C 1
3aIIUTHBIM, XMMOCTOMKUM U TEPMOCTOMKHAM
MOKPBITHEM, PAKOBUHOM, IOJIBOJIKOM 1 OTBEACHUEM
BOJIbI, CAHTEXHHUKOH, SJIEKTPUIECKUMHU PO3ETKAMH,
aBTOMaTaMU aBapUHHOIO OTKJIIOYEHUS TOKA)
2.15.12. Cron mabopaTOpHBIN TEMOHCTPAIIIOHHBIN C
Ha/ICTPOIKOM (C 3alIUTHBIM, XUMOCTOMKUM U
TEPMOCTONKUM ITOKPHITHEM )
2.15.13. CT0J ¢ sImuKaMu JUIsl XpaHeHus/ TyMOoOn 1
2.15.14. Kpecino oducnoe 1
2.15.15. [Ikad BBITSHKHOW TAaHOPAaMHBIN 1
2.15.16. [xad m1st XpaHeHUsT y9eOHBIX TOCOOMIA 1
2.15.17. OrHeTymuTeIh 1
JleMOHCTpallnoOHHOE 000py10BaHKUE U TPHOOPHI 171 KabUHeTa U
nJabopaTtopuu
OcHoBHOE 000py/10BaHUE
2.15.18. Becnl anextponHble ¢ USB-nepexogHukom
2.15.19. CTONUK HOXbLEMHBIN 2
2.15.20. LlenTpudyra 1eMOHCTpaIIMOHHAS 2
2.15.21. [lITaTnB 7EeMOHCTpPAIIMOHHBII 2
2.15.22. Anmnapar juig IpoBeIeHUs] XUMUYECKUX peaKuil 2
2.15.23. Amnmnapar Kunmna 2
2.15.24. DBIMOMETP 2
2.15.25. ["'enepaTop (MCTOYHMK) BBICOKOTO HANPSKEHUS 2
2.15.26. ["openka yHuBepcagbHas 2
2.15.27. [Tpubop st ULTIOCTPAK 3aBUCUMOCTH CKOPOCTH 2
XUMUYECKUX PEAKLUN OT YCIOBUHM OKPYXKarOLIEn
cpenpl
2.15.28. Habop st snekTponn3a AeMOHCTPAMOHHBIN 2
2.15.29. [Ipubop 1u1st ONBITOB IO XUMHH C JIEKTPUIECKUM 2
TOKOM (J1abopaTOpHBIi)
2.15.30. [Tpubop 1uist OKUCTCHHS CIIUPTA HAJl METHBIM 2
KaTaJIn3aTOpOM
2.15.31. [TpuGop 1 momyyeHHs rajJou0aNIKaHOB 2

JIEMOHCTPAIIMOHHBIN




2.15.32. [Tpubop 11 MOTyYEHUS PACTBOPUMBIX BEIIECTB B 2
TBEPJIOM BUJIE

2.15.33. YcranoBka i1 GUIBTPOBAHUS MO BAKYYMOM 2

2.15.34. [Tpubop 11st onipeiesieHnst cocTaBa BO3ayxa 1

2.15.35. ["a3oananu3aTop KMCIOpPOJa U TOKCUYHBIX T'a30B C 2
(G poBOH MHAMKAIMEH IMOKa3aTesei

2.15.36. [Tpubop It MILTIOCTPALIMH 3aKOHA COXPAHEHUS 2
MAacchl BEIIECTB

2.15.37. YcranoBka /115l IEPErOHKH BEIIECTB 2

2.15.38. bapomerp-aneponn 2

JIabopaTopHO-TEXHOJIOTHYECKOEe 000pyI0BaHHE JJIsi KAOMHETa U

nabopaTtopuu

OCHOBHOE 000PY/I0OBaHUE

2.15.39. udposas madbopaTopusi 10 XUMHHU ISl YIHTEIS 2

2.15.40. [{udposas mabopaTopwsi 10 XUMHHU IJIsl YYCHUKA 2

2.15.41. [Tpubop 1uist MoTy4YeHUs TaIONI0ANKAHOB U CIOKHBIX 2
7¢bupoB J1a00paTOPHBII

2.15.42, KonGonarpesareinnb 2

2.15.43. DIEKTPOTUINTKA 2

2.15.44. baHs kOMOMHUpOBaHHAas JIabopaTopHas 2

2.15.45, Bechl 1u1s1 ChITyYrX MaTepuaioB 2

2.15.46. [Tpubop [u1st MOTyYeHHSI Ta30B 2

2.15.47. CnmproBKa J1abopaTopHast 25

2.15.48. MarsuTHas MelaiKka 2

2.15.49. MHUKpPOCKOTI ITUPPOBOY C PyKOBOJICTBOM 20
110JIb30BaTENsl U IOCOOMEM JUIsl yyaluxcs

2.15.50. HaGop m1st yncTku onTHKU 2

2.15.51. HaGop nocy bl Ui peakTHBOB 20

2.15.52. HaGop nocy el u mpuHaIEKHOCTEH 111 pabOTHI C 20
MaJIBIMU KOJINYECTBAMH BEILIECTB

2.15.53. HaGop npunaanexxHocTel u1st MOHTa)Xa MPOCTEUIINX 20
prOOpPOB IO XUMHHU

2.15.54. HaGop nocyibl 1 npuHaAIeKHOCTEH U3 MponuiieHa 20
(MuKposIadbopaTtopusi)

OcHoBHO€/Jl0NIOJTHUTENBHOE BAPHATUBHOE 000PY/I0BaHUE

2.15.55. | Kommnext I'MA-nabopaTopuii o Xumuu 15

JlonoJTHUTEThHOE BApHATHBHOE 000PYI0BaHUE

2.15.56. | MydenbHas neup 1

JlabopaTopHas xuMu4ecKasl mocya Jijisi kKabuHeTa u 1abopaTopuu

OcHoBHOE 000py/10BaHUE

2.15.57. KoMITIeKT K0JIO 1eMOHCTPAIIMOHHBIX 2

2.15.58. Habop npoOok pe3nHOBBIX 2

2.15.59. [lepexo]1 CTEKIISIHHBIN 20

2.15.60. [Tpobupka Bropia 20

2.15.61. [Tpobupka IBYXKOJICHHAs 20

2.15.62. CoequHUTENL CTEKIITHHBIN 20

2.15.63. 3a’KUM BUHTOBOM 20

2.15.64. 3axxuM Mopa 20




2.15.65. HIgaHr CUIMKOHOBBIH 20
2.15.66. KommiekT cTekIssHHON Mocy /sl Ha nutnugax 20
JEMOHCTPAIIMOHHBIH
2.15.67. Jlo3upyroniee ycTpoicTBO (MEXaHUYECKOE) 2
2.15.68. KomruiekT n3aenuit u3 kepamuku, Gapdopa u dasitca 2
2.15.69. KommiekT noxek haphopoBbIx 2
2.15.70. Kommiekt MepHbIX K010 Majioro o0bema 2
2.15.71. KOoMITIEKT MEpHBIX KOJIO 2
2.15.72. KoMriekT MEepHBIX IJIMHJIPOB TIACTUKOBBIX 2
2.15.73. KoMIujieKT MEepHBIX HIIUHPOB CTEKISTHHBIX 2
2.15.74. KoMIieKT BOpOHOK CTEKIISTHHBIX 2
2.15.75. KoMIuiekT numnerok 2
2.15.76. KOMIUIEKT CTaKaHOB IJIACTHKOBBIX/CTCKJISTHHBIX 2
2.15.77. KoMmiekT cTakaHOB XUMHUYECKHUX MEPHBIX 2
2.15.78. KoMIIeKT cTakaHYnKOB I B3BEIINBAHNSA 2
2.15.79. KOMIUIEKT cTynok ¢ necTukamu 2
2.15.80. Habop mmareneii 2
2.15.81. Habop nuHIIeTOB 2
2.15.82. Hab6op vamex [letpu 2
2.15.83. TpyOka crekissHHas 20
2.15.84. DKCUKATOP 2
2.15.85. Yanra kpucTaIn3aioHHAs 20
2.15.86. [{unis! TUTENbHBIC 20
2.15.87. BropeTka 20
2.15.88. [Tpobupxka 200
2.15.89. banka o1 peakTHBBI TOIMATHIICHOBAS 20
2.15.90. banka o peakTHBBI CTEKJISIHHAS U3 TEMHOTO CTEKJIA 20
C IPUTEPTOIN MPOOKOI
2.15.91. HaGop CKJISIHOK JJ1s1 paCTBOPOB PEaKTUBOB 50
2.15.92. [Tanouka cTekiIsiHHAs 20
2.15.93. [taTuB 11 TPOOUPOK 30
2.15.94. KommuiekT eprieit 15t MbIThsl 7a00paTOPHOI MOCYAbI 2
2.15.95. KomrmuiekT cpencTs uist HHAMBUAYATBLHOMN 3alTUTHI 2
2.15.96. KommiekT TepMomMeTpoB 2
2.15.97. CyumibHasi HaHeNb 151 TOCY bl 3
JloTIoJTHUTETbHOE BAPHATHBHOE 000PYIOBAHUE
2.15.98. [lepexo]1 CTEKIISIHHBIN
2.15.99. Boponka genurenbHas 2
2.15.100. | Crynka dhapdopoBas ¢ IECTHKOM 4
2.15.101. | 3axum npoOUpOYHBII 20
2.15.102. | Yamreyka Juis BBITAPHBAHHS 20
2.15.103. | ®wibpTpoBasbHas OyMara/GuIbTpsl OyMaXKHbIC
2.15.104. | KOMIUIEKT 3TUKETOK 2
2.15.105. | Turens 20

Monenu (00beMHBIE U TUIOCKHE), HATypaJIbHbIE 00BEKTHI
(KOJIEKIIMU, XUMUYECKIE PEaKTUBBI) Ui KaOuHeTa U
nabopaTtopuu

OcHoBHOE 000pYy/I0BaHUE




2.15.106. | KommiekT MoJeneil KpUCTaNTMYECKUX PEIICTOK 2

2.15.107. | Mouenb MOJEKYJIbI OelKa 2

2.15.108. | HaOop ans MOAETMPOBAHUS CTPOCHUS 2
HEOPraHWYeCKUX BEIIECTB

2.15.109. | HaOop ans MOAETHPOBAHUS CTPOCHUS OPTaHUYECKUX 2
BCILICCTB

2.15.110. | HaGop anst MOAEIMPOBAHNUS CTPOCHUS aTOMOB U 2
MOJIEKYJI

2.15.111. | HaGop ans MOAETHPOBAHHUS HIIEKTPOHHOTO CTPOCHUS 2
aTOMOB

2.15.112. KoMmuekT xosuiekuuii 2

2.15.113. | KOoMIIJIEKT XUMHUYECKUX PEaKTUBOB 2

JleMOHCTpalnoHHbIE Y4eOHO-HAIJISJHbIE TOCOOHS

OcHoBHOE 000pYI0BaHNE

2.15.114. | KOoMIIJIEKT MOPTPETOB BEITMKUX XUMUKOB 2

2.15.115. ITocoOus HArJIAMHON KCIIO3ULIHA 2

2.15.116. | Ilepmomuueckasi cicTeMa XUMHUECKUX JIEMEHTOB 2
J.M.MeHneneeBa 31eKTpOHHAS

O6opynoBanne 1a00pPaHTCKON KAOMHETA XMMHH

OcHOBHOE 000pY/I0BaHNE

2.15.117. CT0J1 ¢ SImMKaMu ISl XpaHSHUs/ TyMOOM 1

2.15.118. | Kpecno oducHoe 1

2.15.119. | Cron nmabopaTopHBIi MOCUHBIHI 1

2.15.120. CyumibHasi HaHeNb JJ1s1 TOCY bl 3

2.15.121. | Hlxad ans xpaHeHUs] y9eOHBIX TOCOOU 1

2.15.122. | OrueynopHblii mKad i XpaHEHUs 1
JIETKOBOCIIIAMEHSFOIIIMXCS, TOPIOYUX U
B3pBIBOOIIACHBIX BEIIECTB

2.15.123. | Hlkad ans XpaHEHUs] XHMHUUECKUX PEaKTHBOB 2

2.15.124. | Hlxa¢ ans xpaHeHUs 1abopaTOpHOIH 3
MOCYIbI/TIPUOOPOB

2.15.125. | Hlkad BHITSHKHON 1

2.15.126. | JlaGopaHTCKuUii cTOJ

2.15.127. | Crtyn 1ab0paTOpHEIH, PEryJIMPYEMBIi 110 BBICOTE

2.15.128. | DnexkTpuyeckuil aKBaAUCTHILUISITOP 1

2.15.129. | Hlka¢ cymmabHbIH

2.15.130. | Pe3uHOBBIC ITEpUYATKH 2




punoxenue 1. Meroanueckue MaTepuaJibl

®opMbI 00yUeHHSA

@poHranbHas padoTa (peaausyercsl B MpoLEcce akTyalu3aluu 3HAHUH, U3y4eHHs] HOBOTO
MaTepuaia, peIIeKCHH).

I'pynmnoBast pabota (peanzyercs B MPOLECCE BBINOJIHEHHS POEKTHBIX paboT, TBOPUECKUX
3a7aHUN ).

ITapHas paGota (peanusyeTcst IpU BINOJIHEHUH JIAOOPATOPHBIX M IMPAKTUYECKUX paboT, B
nporecce 3aKperyieHus N3y4eHHOr0 MaTepuaia, Ipyu B3auMOIIPOBEPKE).

WnpuBuayanbHas pabota (peanu3yercss BO BpeMs NPOBEPOUYHBIX U KOHTPOJIBHBIX PadoT,
BBINOJIHEHUS U PEPEeHIINPOBAHHBIX 33/1aHUH ).

MeTtoabl 00y4yeHust
B mporiecce o0yuenust xumuu B 8-9 kitaccax HCIOJIB3YIOTCS CIEAYIONE OMHAPHBIC METO IBI
obyuenus’:

Merto/1bl TpenogaBaHus Mertobl yueHust
WudbopmalinoHHO-co00ma0Iuit HcnonHuTenbckuit
OOBSICHUTEIBHO-UIIIOCTPATUBHBIN PenpoyKTUBHBIH
NHCTpYKTHUBHBIN [IpakTHueckuit
OO0BSICHUTETLHO-CTUMYJTUPYIOIIHMA YacTUYHO-TTIOMCKOBBIN
[ToOyxnaronuit IlouckoBslit

C yueToM 0coOeHHOCTEH MpernojaBaeMoro npeaMera Ba)XKHOE 3HauUeHHE JaeTcs
TaKUM clielu(PUIECKUM MeToZaM 00yUEeHHs Kak:

1) HaOmroneHrne XUMUYECKHX 00BEKTOB M HX N300PaKCHUIA;

2) MopenupoBaHue XUMUIECKUX 00BEKTOB;

3) Omucanue (XapaKTepPUCTHKA) XUMUYECKHX 00HEKTOB,;

4) OOBsicCHEeHHE XUMUUECKHX (DAKTOB U SIBIICHUH;

5) Tlpenckazanue XMMUUECKUX (PAKTOB U SBICHHI;

6) XuMHYeCKHH SKCIEPHUMEHT (IEMOHCTpAIMU, JTadopaTopHble pabOThI, MPAKTHYCCKUE

paboThl);

7) PeleHre XMMUYECKHX 3a/1a4.

KonTtpons 3a pesyipratamMu 00ydeHHsI OCYIIECTBIISICTCS Yepe3 MCIIOIb30BaHUE CIEIYIOIIIX
BUJIOB: BXOJHOM, TEKyIIMH, MPOMEXKYTOUHBIM, UTOrOBBIN. [Ipn 3TOM MCHONB3YyIOTCS pa3iuyHbIE
dbopMBI  KOHTpOJISI: KOHTpOJbHasi paboTa, camocTosiTebHas paboTa, TECT, TMPOEKTHI,
HCCIIeI0BaTENbCKUE pabOTHI.

Texnonornu odyuenust
B 8-9 knaccax peanu3yroTcs CIeIYIOIIHE TEXHOJIOTUN O0YUYCHHS: TEXHOIOTH 00yYCeHUS Ha
OCHOBE KOHCIIEKTOB OMNOpHBIX curHaioB B.®. IllaranoBa, MHPpOpPMALMOHHO-KOMMYHHUKATHBHAsS
TEXHOJIOTHUSI, TEXHOJIOTUS Pa3BUTHS KPUTUYECKOTO MBIIIEHUS yepe3 urenue u nucbmo (PKMUII).

CpexacrBa 00y4eHus
B npornecce o0ydenus xuMuu B 8-9 kiaccax UCIONB3YIOTCS CIEAYIOIINE CPEICTBA O0YUCHHUs

2.

Y4eOHo-MaTepHanbHbIe JlngakTuKo- IIcuxomnoro-
METOIUYECKUE eJarornyecKue

! Knaccndpmkauma no M.U. MaxmyTosy
2 Knaccudukauma no M.C. Nak




1) KOJIeKIIMY MUHEPAIOB, TOPHBIX MOPO/I,
METAJIJIOB U CIUIABOB;

2) peakTHBBI, MaTepUabl, IPUHAIICKHOCTH
JUTSI XUMHYECKHUX OIBITOB;

1) XUMUYECKUM
SI3BIK;

2) METObI XUMUU;
3) XUMHYECKHI

[To3naBaTenbHbIE
3aJJaHHS:

1) Bompochr;

2) ynpaxxHeHUS;

3) xumuueckue npuodopsl, anmnaparsl; 9KCIEPUMEHT; 3) 3apauu;

4) xumMuueckas 1ocyna; 4) XUMHUYECKUE | 4) TECTHI;

5) Tabnuisl, MIAKaThl, CXEMBI; 3aJauu; 5) XMUMUYECKHUE JUKTAHTHI;
6) moneny; 5) nupakTuyeckul | 6) aNrOpUTMBI;

7) 3KpaHHbIE I0COOMSI, KOMIIBIOTED, MarepHai. 7) 3BpUCTUYECKHE

WHTEpaKTHBHAS JT0CKa, IHTEepHET;
8) xauru (yueOHbIe, CIIpaBOYHBIC, HAYIHO-
MOIMYJISIPHBIE);

npeanrcanus;
8) MUIaKTUYECKHE UTPBI;
9) TBOpUECKuE 3aJaHuUA.

9) mumakTHYECKHE TOCOONs, BUPTyaIbHAsL
naboparopus.

Kputepuu oneHuBanus’

OI_IeHKa YCTHOI'O OTBECTA:

OrMeTKH

Iloka3arenu oTBeTa

«5»

OTBGT HOJIHBIfI %1 HpaBI/IJH)HI)If/'I Ha OCHOBaHHUHU I/I3y‘~I€HHI)IX Teopnﬁ; MaTepHa.n HN3JI0OKCH B
ONpeACIICHHOMN JIOTUYECKOM MOCIIe0BaTEIbHOCTH, JUTEPATYPHBIM S3BIKOM; OTBET
CaMOCTOSTEILHBIN.

«“»

OTBeT NOJIHLIA U HpaBHJIBHBIﬁ Ha OCHOBAHUH U3YYCHHBIX Teopnﬁ; MaTcpHrall U3JIOKCH B
onpeneneHHoﬁ JIOTHYECKOH MMOCJICAOBATCIbHOCTHU, IIPU OTOM AOIIYIICHBI ABC-TPU
HCECYHICCTBCHHBIC OHII/I6KI/I, HCITPABJICHHBIC I10 Tpe6OBaHI/IIO YUUTCIIA.

3»

OTBeT MONHBIN, HO TIPU ATOM JOIMYIIEeHa CYIIECTBEHHAs OIIMOKA UM OTBET HETIOIHbIH,
HECBSI3HBIN.

2»

OtBert O6H8.py>KI/IBaeT HCIIOHUMAHUEC YYCHHUKOM OCHOBHOI'O COACPIKAHUSA yqe6H0ro
Marcepurajia Wi AONYIICHBI CYIICCTBCHHBIC OIHI/I6KI/I, KOTOPBIC y‘-IﬁHIHﬁC?I HE MOXCT
HCIIPABUTDH IPU HABOAANIUX BOIPOCAX YUUTCIIA.

«1»

OTcyTCcTBUE OTBETA.

OneHka TUChbMEHHBIX KOHTPOJIBHBIX padoT:

OTMETKH

[Tokazarenu paboT

«5»

PaboTa BbINOIHEHA MPaBUIIBHO U TIOJHO Ha OCHOBAHUHU M3YUYEHHBIX TEOPETUUECKUX
MOJIO’KEHUH, B OIIPEIETICHHON JIOTMUECKOH MOCIe10BaTeIbHOCTH, TUTEPATyPHBIM
A3BIKOM, CAMOCTOSITEIILHO.

«4»

Pabora BbInoIHEeHA MPaBUWIIbHO, B HEW JIOMYIIIEHBI IB€ HECYIIECTBEHHbIE OLIUOKHU (UITH
YIYIIEHBI JIBa HEXapaKTepHBIX (PakTa).

«3»

PaGora BeIMOTHEHA HE MEHEE YeM HAIOJOBUHY, JOMYIIEHBI OJTHA CYIIECTBEHHAS
OMMOKA M JIBE-TPH HECYIICCTBEHHBIC OIMHUOKH.

«2»

PaGota BbIMOTHEHA MEHBIIIE YeM HAMOJIOBUHY WA COJIEPKUT HECKOIBKO
CYNIECTBEHHBIX OIMMOOK.

«1»

PabGora He BBINIOJIHEHA.

OI_ICHKa OKCIICPUMCHTAJILHBIX yMCHI/II‘;II

‘ OtmeTkn ‘

ITokaszaTenu ymMeHui

3No M.C. Nak




«5»

DKCHEPUMEHT OCYIIECTBJICH IO TUIAHYy C YYETOM TEXHHKH O€30IMacHOCTH M TIPaBHII
paboTHl ¢ BemecTBaMH W OOOPYAOBAaHHEM; BBICOKHMH YPOBEHb C(HOPMHUPOBAHHOCTH
AKCTIEPUMEHTAIBHBIX YMEHHI (YUCTOTAa pabouero Mecra, MopsAoK Ha CTOJIE, SKOHOMHUS
UCTIOJB3yEeMBbIX PEAKTHUBOB W Jp.); NMHCbMEHHas paboTta (oT4eT 00 OSKCIEepPUMEHTE)
BBINTOJTHEHA MTOJTHOCTBIO, CJICNIaHbI IPABUIIbHBIC HAOIIOJICHUS U BBIBO/IBL.

«y

DKCIIEpPUMEHT BBIMOJIHEH MOJIHOCTHIO C YUETOM IMPaBWJI TEXHUKU 0€30MacHOCTH, TIpU
A9TOM JIOMYIIEHBI HECYIIECCTBEHHbIE OIMMOKKM mpu paboTe ¢ BeIIeCTBAMH H
o0opy/oBaHWEM; B MUCHBMEHHOM OTYET€ OO0 SKCICPUMEHTE CHCTaHbl MPaBUIHHBIC
HaOJIIOIEHUS U BBIBOJBI.

«3»

B xome skcmepuMeHTa JIOMyIIEHA CYIIECTBEHHas OMIMOKA, WCIpaBICHHAs I10
TpeOOBAHUIO YUUTEIIST; TUCHMEHHBIN OTYET 00 SIKCIIEPUMEHTE BBIITOJTHEH MTPABUIILHO HE
MEHEE YeM HaIOJIOBUHY (MMEIOTCS YITYIIICHUS B 00BICHEHUU U 0POpMIICHUHU PaOOTHI).

«2»

B xozxe skcnepuMenTa aonyuieHsl ABe (M 0ojee) CylecTBEHHbIE OIIMOKH, KOTOphIe
YYaIIUKACs He MOXKET HCIIPABUTH AAaXKe 110 TPEOOBAHUIO YUUTENS; TUCBMEHHBIN OTYET O
MIPOJICJIAaHHON SKCIEPUMEHTAIIbHON pa0oTe BBHINOJHEH MEHbIIE YEeM HaIlOJIOBUHY,
COJICPIKHT CYNIECTBEHHBIE OMMOKU B 00BSICHEHHH U 0(hOPMIICHUHU paboTHI.

«1»

OTCyTCTBYIOT Yy y4Yallerocsi 3KCIepHMMEHTAJIbHBIE YMEHHS; MHCbMEHHBIH OT4eT 00
HKCIEPUMEHTAIbHOI paboTe OTCYTCTBYET.

OreHKa YMEHHM peniaTh 9KCIIEPUMEHTAIbHBIC 3a]a4H:

OTMETKH

ITokazarenu ymeHuun

«5»

[Inan pernieHust COCTaBJICH MPABUIbHO; TPABHILHO OCYIIECTBIICH MOAOOP XUMHUYECKHX
pEaKTUBOB M OOOpPYHOBaHUS;, MAHO IIOJHOE OOBSICHEHHWE W CHCJAHBI TPABHILHBIC
BBIBOJIBI.

«y

[Inan pemnieHust cCOCTaBJIeH MPaBUIBHO; MPABMIILHO OCYIIECTBJICH MOJ00P XUMHUYECKUX
PEaKTHBOB M 00OPYAOBaHUS; JOMYIIEHBI IB€ HECYIIIECTBEHHBIE OITMOKN B OOBICHEHUH
Y BBIBOJIAX.

«3»

[Tnan pemreHust cocTaBiieH MPaBUIBLHO; IPABMUIIBHO OCYIIIECTBIIEH MOA00P XUMHUUECKUX
PEaKTUBOB M 000PYIOBaHUS; JOMYIIEHA CYIIECTBEHHAs OINOKA B 00BICHEHUH U
BBIBOJIAX.

«2»

Jomymens! 1Be (1 6oJiee) CyecTBEeHHbIE OMMOKH B TUTAHE PEIIeHUs, B T0100pe
XUMHYECKHUX PEaKTUBOB U 000pyAOBaHNUs, B O0BSICHEHUH U BHIBOJIAX.

«1»

3KCH€pI/IM€HTaJ'IBHa$I 3aa4a HC pCUICHA.

OI_ICHKa yMCHI/Iﬁ peuiaTh paCYCTHBIC 3aJa4u:

OTMeTKH

IToxa3zaTenu ymMeHu

«5»

B nutane penienust, IOrn4eckoM paccyskKJI€HUH U pelIeHnH HEeT OIIMOO0K; 3a/1a4a pelieHa
palMoHaAIBHBIM CIIOCOOOM.

«“4»

B nmane penienus, JOrH4ecKOM pacCy KI€HNUN U PEIICHUH HET CYIIECTBEHHBIX OITHOOK;
3a/laya pelieHa HepalMOHAIBHBIM CIOCOOOM WIIM JOMYIICHHI JIB€ HECYIIECTBEHHBIC
OIIINOKH.

«3»

B IIaHE, JTOTUMYCCKOM PACCYKIACHNU U PCHICHUN HET CYIICCTBCHHBIX OH_II/I6OK;
AONYHICHBI CYIICCTBCHHBIC OIIMOKH B MAaTEMAaTHYECKHX pacycTax.

2»

HmMmeroTcs CYHICCTBCHHBIC OIIMOKH B IJIaHEC, JIOTUYCCKOM PACCYKICHUU U PCHICHUH.

«1»

OTCYTCTBI/IC OTBCTA HA PACUYCTHYIO 3aaa4y.




Ipuioxkenne 2. OueHOYHbIE MATEPHAJIBI

8 kiaacce

CraproBasi IMaTHOCTHKA
Heab: Omnpenenuts ypoBeHb CHOPMHPOBAHHOCTH PETYJIATUBHBIX H TO3HABATEIBHBIX
YHHUBEPCATbHBIX YUEOHBIX ACHCTBUI 10 XUMUU Y 00ydaroIuxcs § KIaccoB.
1. Hasnauyenme padoThI
PaGora npennaznaueHa Ji1si MPOBEACHUS MTPOLEAYPhI CTAPTOBOTO KOHTPOJIS
WHJIMBUIYATbHBIX JOCTHXKEHUN 00yUaromuxcs § kiacca B 00pa30BaTeIbHOM YUPEXKICHUH 110
npeameTy «Xumus» B cootBeTcTBUU ¢ PI'OC. CtapToBas KOHTPOJbHAs padoTa MO3BOJISET
OCYIIECTBUTH TUATHOCTUKY JTIOCTUKEHUSI METANIPEAMETHBIX PE3YyJIbTATOB, B TOM YHCIIE
OBJIaJICHHE METANPEIMETHBIMU MOHITUSIMH U CIOCOOHOCTh MCIIOIb30BaHMs YHUBEPCATBHBIX
yueOnbIxX aerictBuil (YVY/]) B yueOHOI, TO3HABATEIBHON U COTUAILHON TTPAKTUKE.
Pe3ynbTaThl cTapTOBON KOHTPOJIIBHOM pabOThI MOTYT OBITH HCIIOJIB30BAHbI TSl OLICHKH
JUYHOCTHBIX PE3YJIBTATOB O0yUYCHUSI.
2. CTpyKTypa BapMaHTa HTOrOBOW KOHTPOJIbHOI padoThl
BapuaHT cTapTOBOI KOHTPOJIBHOM PabOTHI COCTOUT U3 6 3aMaHMi. 3aIaHUs TPOBEPSIOT
pEryJIsITUBHBIC YHUBEPCAIbHBIE YUeOHbIe NEHCTBUS: OCHOBAHBI HA YMEHHUAX aHAJM3UPOBATh
JAaHHBIC, IPUMEHSTh 3HAHUS U3 €CTECTBEHHBIX HAYK, COOTBETCTBEHHO MPOBEPSIOT
M03HaBaTeNIbHbIE YHUBEPCANIbHBIE yueOHbIe NeiicTBUsA. Ha BeimonHeHue Beeil paboThl
otBoautTcs 20 MUHYT.
3. Ouenka BbINOJHEHHS OT/AeJIbHBIX 32/IaHUI U PadOTHI B 1€JIOM.
3a BepHOE BBITMIOJTHCHHUE KAXKIOTO U3 3aMaHuil 1—6 BeIcTaBisercs 2 Oamia. MakcuManbHBIN
MIePBUYHBIN 0aJ1 3a BBITIOJIHEHHUE BCe paboThl — 12.
IllkaJjia nepeBo/ia NEPBUYHOI0 0AJ1J1a 32 BLINOJHEHUH KOHTPOJILHOI padoThl B
OTMETKY 110 S-HOM 1IKaJie

OtMmeTKa 10 5- 2 3 4 5
HOM IIKaje
[TepBruHBIiA 0-5 6-8 9-10 11-12
Oam

NHCcTpYKIMSA 110 BLINOJHEHHIO PA00ThI.
Ha BrimonneHnue utoroBoit padotsl gaercs 20 muHyT. PaboTa cocTouT U3 6 3a1aHuil.
[Tpu BBITTOJIHEHWH 3aJaHHI 3AIUIIUTE OTBET TaK, KaK YKa3aHO B TEKCTE 3aJIaHUSI.
CoBeTryeM BBITIONHSATH 3aJlaHMsI B TOM TOPSAKE, B KOTOPOM OHHU JaHbl. bamiel, momydeHHbIe
Bamu 3a BBITOJIHEHHBIC 3a/IaHUs, CyMMHpPYIOTCS. [locTapaliTech BBIMOJIHUTH KaK MOXKHO
0oJbIIe 3aJaHui 1 Ha0paTh HAauOOJIbIIIee KOJIUYECTBO OAIIIIOB.

Bapmuanr 1.
1.OmpenenuTe, Te NepevnCIIEHbl TOJILKO Ha3BaHUsI BEIIECTB:
1. mpoBOJIOKa, MOJIOTOK; 3. coub, caxap;
2. cTaKaH, CTEKIIO; 4. cepebpo, KOIBIIO.
2. Kakoli nmpu3Hak onuchiBaeT pU3MIECKOE CBOMCTBO KUCIOPOJIA:
1. KpyTbIit 3. KUIKAN
2. JUIMHHBIA 4. ra3000pa3HbIi
3. CBoOIiCTBOM jKee3a He sSBISIeTCS:
1.TemmepaTypa TUTaBICHHS 3.popma
2.371eKTPONPOBOTHOCTh 4.KOBKOCTb

4. TIpouuraiiTe TEKCT.



«Yto BiIeU€T YeIOBEKA 3aHUMAThCs XuMuel? HaBepHoe, TAWHCTBEHHAS CHJIa, 3aKITIOUEHHAS B
BemiecTBe. OHa MOXeT OBITh U LIENEeOHOM, ¥ CTPAIIHOM M0 CBOEMY pa3pylIalonieMy ACHCTBHIO.
MoskeT nogapuTh TEIIO U CBET, HO MOKET MOTPY3UTh BO MpakK U X0JI0. A pa3Be HE MHTEPECHBI
TIOTIBITKY COEAMHNATH BMECTE HECKOJIbKO BemmecTB? UTo poAnTCs U3 CMecH — HOBBIN MaTephall,
YCTOWYHBBIN K OTHIO, KUCIIOTaM U IIeI09YaM, HepoOMBaeMBbIi CHApSAAMH CIUIaB, HEBUIaHHAS
MUIIEBast MpUIpana?»
3aganue: Beimummre OTAEBHO B TPYIIIBI OJOXKUTEIBHBIE M OTPULIATENbHBIE BIMSIHAS HAYKH XUMUHT
13 MPpeUTOKEHHBIX: [Inma KUBOTHBIX M YeoBeka; [ mOeas pacTeHn W JKMBOTHBIX; Y TOOpEHUS;
Opnexna; M3rotosnenue ankorods; Jlekapcrsa; OtpasneHue;13roToBaeHe B3pbIBUATHIX BEILIECTB,
Tomnuso; CTpouTEeNbHBIN MaTepral.

[TonoxurenbHble: OtpurnaTenpHbIe:

5. IIpounTaiiTe TeKCT.
«Hamu npenku >xunm no 6eperam pek. Peka rousna u KopMuia ux, 1aBajia BOAY UISI CTUPKU U MBIThS,
ObuIa TOPOTrOM Cpellu TOTAA I'YCThIX, TPYAHONPOXOAUMBIX JecoB. JIETOM 10 BOJE IUIaBAJIN HA JOAKAX
U KopaOIsax, 3MMOH €3AMIIH 1O JIbAY Ha cansx. CTpOWIN Ha peKaxX U BOASHBIC MEIBHHUIIBI, HA KOTOPBIX
MOJIOJIH 3€PHO Ha MYKY.»
3aganue:

1. BeluiuTe U3 TEKCTa CJIOBOCOUYCTAaHUA, OTPAKAOIIUEC ITPUMCHCHUC BOAbI KaK BECIICCTBA B 6bITy.
2. Kakoe (huzndeckoe nmpeBpalicHre BeulecTBa BOABI YIOMSIHYTO B TeKCTe?

6. IpouuraiiTe TEKCT.
«BemmecTBa 00yagaroT Gu3rueckuMu cBoMicTBaMu. BeliecTBa UMEIOT Ta3000pa3Hoe, XKUIKOE,
TBEPJIOE arperaTHoe COCTOsSHNE. BemecTBa OTIN4aloTes 1o IBETY, OJIECKY, 3aaxy, BKyCY TUIOTHOCTH,
PacTBOPUMOCTH, TEMIIEPATYPBI KUIIEHUS, TEMIIEPATyPhI TUTaBIICHUS, SJIEKTPOIIPOBOAHOCTH U AP.».
3ananmue: V3 mpennosxeHHOTO NIEPEUHs BBITUIIINTE TOJNBKO BemecTBa: Bona, Caxap, Yamka, Kamns
pocsl, Kpaxman, Hoxxauupl, Men, CHexunka, Kene3o, Cnuuka, [loBapeHHas coib.

Bapmanr 2.

1.Onpenenute, rie B IepevHe yKa3aHbl TOJIBKO HA3BAHUS Tell:
1. kucnora, cona; 3. KapaHaIl, Yallka;

2. CTEKJI0, CTaKaH; 4. comb, CIAPT.

2. Ykaxure GU3NIeCKOe CBOWCTBO, KOTOPOE OMUCHIBACT BOLY:
1. TemmepaTypa riaBieHue 3. BbICOTA

2. mupuHa 4. Ilger

3. CBOMCTBOM aJIFOMMHUS HE SBIISIETCS:
1. mracTHyHOCTH 3.0meck
2.Macca 4. II0THOCTH

4. IlpounTaiiTe TEKCT.

«ITox neiicTBUEM COJIHEYHBIX JIy4el BOJa BCE BPEMS UCIAPSETCS C MOBEPXHOCTH CYLIH U
BOJOEMOB, C JINCTHEB PaCTEHUHA. BOIAHOI Nap ¢ MOTOKaMH TEIUIOro BO3AyXa MOJHUMAETCA BBEPX, TIE
IIPU €r0 OXJIAXKIEHUH 00pa3yroTcs MajleHbKHE KalleJIbKU BO/IbL, KOTOPbIE U COCTaBIIAOT obiaka. Ilox
neiictBueM BeTpa o0raKa MmepeHocsATCs Ha O0IbIINe pacCTOSHUS. V3 HUX BBIIAAAIOT JOXK/AN WA CHET.
C ocankaMu BoJla BHOBb ITOMAJaET HA 3€MJII0, PACTEHUS B BOJOEMBI. Tak B IPUPOAE COBEpPIIAECTCS
KPYT'OBOPOT BOJBL.»
3aganme: CocTaBbTe JOIMYECKYIO LIEMIOYKY, COOTBETCTBYIOIIYIO IIPOLIECCAM KPYTOBOPOTa BOJIbI B
MIPUPOJE B COOTBETCTBUHU C TEKCTOM.

5. lIpounTaiiTe TeKCT.

«IIpocToit FKCrIepUMEHT MOXKET YOeUTh HAC, YTO KUCIOPOJ U a30T - OCHOBHbBIE KOMITOHEHTHI
Bo3ayxa. CHayana cBe4a TOpUT OeJbIM IJIaMEeHEeM U IIOAHUMAaeTCsl ypOBEeHb BoIbl. ['opeHue
MpeKpalaercs, Korjaa Boja 3anoiHseT npuonusuTtensHo 1/5 o0bema nunuaapa. BeiBog - Bo3ayx He
OTJIENBHOE BEIIECTBO, & CMECH JIBYX WJIH OOJBIIETO KOJIMYecTBa KOMIOHEHTOB. [Ipu ropernn ceun
OJIMH U3 KOMIIOHEHTOB - KUCJIOPO/I, COCTaBIISIOLINN OKOJIO 1/5 oObema Bo3ayXa, - CBSI3bIBACTCA.



Korna kucnopos 3akaHunBaeTcs, cBeua nmoryxaer. Okojio 4/5 o0bema Bo3ayxa COCTaBIIsAET a30T,
KOTOPBII HE MOJAEPKUBACT TOPEHHE.»

3apanme: 1) Kakoii ¢pakT u3 TeKcTa MOATBEPKAAET HATMUME KHCIOPOAa B COCTaBe BO3ayxa?

2) 3anuimTe 1Mo HOMepaM CII0Ba, KOTOPBIE HY>KHO BCTABUTH B TEKCT:

Korna ropsiryro cBedy HaKpbIBalOT IMIIMHAPOM, CBe4a OBICTPO ...(1), moTomy dTo ...(2), cocTaBHAS
4acTh BO3yXa, KOTOpas MOJAEPKUBAET ...(3) CBEUH, 3aKaHYMBACTCHL.

YpoBeHBb BOBI TOTHUMAETCS TIPUMEPHO Ha ...(4) o0beMa MIIHHIpA.

6. BcraBbTe MponyIeHHBIE CJI0BA B TEKCT B HY)KHOM YHCJIC M NAJCKE, U 3aMumTe (pasy:
Bo3nyx - cMmech ...
On 0e3 ... u 3amaxa.
VY Hero HHU3Kas pacTBOPUMOCTS B ...
78 % Bo3myxa cocTaBiseT ... u 21 % - kucnopos.
CroBa: crimpr, Ta3bl, cepa, a30T, BOJIA, IIBET.

OtBer. Bapuanr 1.

1. 3 2
2. 4 2
3. 3 2
4 [TonoxxureapHbIE OTpunarenbHbIe 2
IInmma >XUBOTHEIX U YEJIOBEKA ['mbenpb pacTeHuit U KUBOTHBIX
Y nobpenus H3roroBiienne aikorois
Onexna OtpasieHue
JlexapcTBa H3roroBieHue B3phIBYATHIX
TonmmBo BEIICCTB
CtpoutenbHbI MaTepual
S. 1. nns CTUPKU U MBIThS 2
2. mpeBpalieHue KUIKON BOJIbI B JIe]
6. Bona, Caxap, Kpaxman, Memn, XKene3o, [ToBapeHHAs COJIb. 2
HUTOTO 12
OtBet. Bapuanr 2.
1. 3 2
2. 1 2
3. 2 2
4. Hcnapenue — oxJIaKJeHre - BBIMAICHUE JTOXK/IS UJIM CHETa 2
5. Korpa ropsimiyto cBedy HaKpbhIBAIOT HIWJIMHIPOM, CBeUa OBICTPO 2
MOTyXaeT, TOTOMY YTO KHCJIOPO/, COCTaBHAs 4aCTh BO3/AyXa, KOTOpas
MO/IJICPKUBACT TOPeHNe CBEYH, 3aKaHIMBACTCSI.
YpoBeHb BOJIbI OJTHUMAETCS MPUMEPHO Ha 1/5 oObeMa muInMHpa.
6. Boznmyx — cMech ra3os. 2
On Oe3 mBeTa H 3araxa.
YV Hero HHM3Kasi paCTBOPUMOCTH B BO/JI€.
78 % Bo3myxa cocrapisieT a30T U 21 % - Kuciaopoa.
HUTOTO 12

KontpoanHas padora 3a 1 moayroaue

[Tnan paboTs!
YpoBHU crioxkHOCTH 3aaHus: b — 6a30BkIi, [1 — moBbIIeHHBIH, B — BRICOKHIA.
Tunet 3aganunii: KO — 3amanue ¢ kpatkum otBeToM, PO — 3amaHue ¢ pa3BepHYyTHIM OTBETOM.



No | Kox | KoHTposupyeMblii 371EMEHT COJIepKaHUs Tun VYposenb | ban- | Bpems

K2C 3aza- CIIOXK- Bl BBINOJI-

HUS HOCTHU HEHUS,

MUH.

1 1.4 | IlepBoHayaJIbHBIC XUMUYECKUE TTOHSATHS KO b 1 2
2 |11 | llepBoHauaJbHbIC XMMUYECKHE OHSATHUS KO b 1 2
3 1.2 | IlepBoHavyaJIbHBIC XUMUYECKUE TTOHSATHUS KO b 1 2
4 |13 | IlepBoHavaibHbIe XUMHUYECKUE MMOHITHUS KO b 1 2
5 4.1 OCHOBHBIE KJIaCChl HeOpraHn4eckux coeauHeHuit | KO b 1 2
6 1.4 | IlepBoHauaibHbIE XUMUYECKHUE OHSTHSI PO I1 4 B
7 [ 1.3 | llepBoHauaibHbIC XMMUYECKHE OHATHUS PO I1 2 B
8 1.3 | IlepBoHauanbHbIe XUMUYECKUE TOHSTHS PO B 3 7
9 |6.1 | KonuvecTBeHHBIC COOTHOIICHUS B XUMHH PO B 3 7

Kpurtepuu oneHuBaHus
Hroro 17 6amios
15-17 6ana0B — OTMETKA «5»
12-14 6an10B — OTMETKA «4»
8-11 0aiu10B — OTMETKA «3»
<8 0ayu10B — OTMETKA «2»

Bapmuanr 1
1. K XMHYECKHUM SIBIICHUSIM OTHOCST:
A) pacTBOpeHue caxapa B) Tasnue cuera
b) cropanue 6en3una I') oOpa3oBaHue HHEs Ha 1EPEBBIX
2. K uncThIM BElIeCTBAM OTHOCST
a) cepHa KHCIIOTa B) cepa
0) pacTBOp caxapa I) MeJiHas pyJa
3. Cpenu nepevrcIICHHBIX BEMIECTB BHIOEPUTE CIIOKHOE
A) 301010 B) a30T
0) cepa r) cynbdun xene3a FeS
4. HanOonpIIyI0 OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MAacCy UMEET:
a) HCI B) H.0
6) HF r) H2S

5. BriGepute psin popmyii, B KOTOPOM BCE BEIIECTBA — OKCUJIBI:

1) SOs, MgO, CuO

2) ZnO, ZnCly, H,0

3) KOH, Kz0, MgO

4) H2SOq4, Al203, HCI

6.CocraBbTe ypaBHEHUS! XUMUYECKUX PEAKIIU, KOTOPBIE MPOTEKAIOT IPU TOPSHHUH B
Kucnopoze: a) maruus; 0) yriepona (IV) B) amomunus (I11) r) stunena CoHa. HazoBute
MPOJIYKTHI PEAKIUH.

7. CoctaBbTe GOPMYIIBI COSAMHEHUH, COCTOSIINX U3: a) KaJBIUs U KUCIOpoa; 0)
amromuHus 1 cepsl (VI); B) kanbuus u xmopa; 1) azota (I11) u Bogopona.

8. Kakoii u3 okcHI0B UMeeT OOJIBITYI0 MacCOBYIO JIoi0 kKucimopoaa: P20z mimm SO3? OTBeT
MIOATBEPAUTE PACUETOM.

9. Anamu3 atmocdepsl BeHepsr mokaszai, uto B 50 M1 BEHEPHAHCKOTO «BO3IyXa»
conepxurcs 48,5 M yrinekucnoro ra3a u 1,5 mi aszora. Paccunraiite o0beMHbIE 101
ra3oB B aTMoc(epe TUIaHEeTHI.



OTBETHI:

1.

[l lanlveliep

oUW

2Mg+02=2MgO okcua Maraus

C+02=CO3 okcua yriepoaa(IV)

4A1+30,=2Al1,03 oxcua AFOMUHNAS
2CoH2+30,=2C0,+2H>0 oxcun yraepona(IV) u Boga

~

CaO, A|283,C&C|2,NH3

8. | P203 W(0)=16*3/ 31*2+16*3=0,44*100=44%. (16an)
SO3 W(0)= 16*3/ 32+16*3=0,6*100=60% (1 6aw1)

9. | & =Vyrn/Vemee =48,5/50= 0,97 nnm 97 % (1 6amn)

¢ (yra. rasa) + ¢(azora) = 100%,

¢ (azora) = 100% — ¢ (yra. raza) = 100% — 97% = 3%.(1 Gamn)
Otgert. ¢ (yru. raza) = 97%, ¢ (a3zora) = 3%.

KommniiekcHasi KOHTpoJibHast padoTa

Cnenudukamnus

Ne | KoHTposmpyeMbIil 3J1EMEHT COJIEPHKAHUS VYpose | ban- | Bpems
Hb 7Bl | BBIIOJ-
CIIOXK- HEHUS,
HOCTH MUH.

1. | Yucteie BemecTBa U cMecu. CTpoeHHE BEIIECTB b 1 2

2. | Ou3nvecKue U XUMHUYCCKUE SIBJICHUS b 1 2

3. | [lpu3Haku npoTeKaHHsi XMMUYECKON peaKkIiu b 1 2

4. | TloHsiTHe 0 MOJISIPHOW Macce BEIIECTBa b 3 6

5. | Ilepuoanueckuii 3aKOH 11 7 10

6. | IIpocThie 1 CTIOXKHBIC BEIIECTBA: HOMEHKJIATypa b 3 6

7. Pacuét MaccoBoil 10IM XUMHYECKOT0 dJIEMEHTA B COCAUHEHUU II 1 2

8. | YpaBHeHMs] XUMHUECKUX pPEeaKLUi I1 2 4

9. | Knaccudukanusi XMMHUECKUX PeaKIui II 1 2

10. | bezonacHocTs B saboparopuu. Xumus B ObITy. Okxpyskatomas | b 2 4

cpena

Kpurtepun onenkn:
20-22 6amoB — «5»
14-21 6am10B — «4»
9-13 6amioB — «3»
<9 6ay1oB — «2»

Kpurtepun onenkn s yyamuxcs OB3:
16-22 0anmoB — «5»

11-15 6annoB — «4»

5-10 6amioB — «3»

<5 0aiuIoB — «2»




BapuanTt 1
1. (1 6amn) [IpeamMeToM U3YUYCHUS XMMUU SIBJISIFOTCS BEIIECTBA. BHUMATEIIEHO pacCCMOTPUTE
MPEIOKCHHBIC PUCYHKH. Y KQXKUTE HOMEP PUCYHKA, Ha KOTOPOM M300pak€éH 00BEKT, COJIEpIKaIIIHii

HHAUBUAYAJIBHOC XUMHUYICCKOE BEIIECTBO.
i

19

. <\\1‘-—;"‘- =
- N <_\
S .
( o
3] Puc. 2 Puc. 3

2. (1 6amn) IlpeBpamenne OqHUX BEIIESCTB B APYTHE HAZBIBACTCS XUMHIUECKOHN peakiiei. YKaxnre, B
XO0ZI€ KaKOro U3 NPUBEAEHHBIX HIXKE MIPOLIECCOB MPOTEKAET XUMHUIecKas peakiust. OObsiCHUTE
C/IeJIaHHBIA BaMU BBIOOD.

1. OxnaxxaeHue NpoAyKTOB B XOJOAWIbHUKE.

2. Pa3zorpeBanue cyna B MUKPOBOJIHOBOM IEYH.

3. CropaHue npupoIHOTo Ta3a mpu padoTe ra30BOM IUTUTHI.

3. (1 6amn) Ykaxute oxua JJFOBOM npu3HaK NpoTeKaHHs XUMUUIECKOI peaKIny 13 3a1aHus Ne2.

4. (3 6anna) B Tabnuiie nprBeieHBl HA3BaHUS U XUMUYECKHE (hOPMYJITBI HEKOTOPBIX OCHOBaHUH.

rij‘:; Ha3sBaHue 0CHOBAHUSA ®opmy.ia ?;[;:Ezfﬂaﬂ MACER,
1 I'uapoxkcun Oapus Ba(OH ) 2 ’7
2 T'unpoxcun sxene3a(1l) Fe ( OH ) 2 ’7
3 I'uapoxeu sxene3a(lll) Fe ( OH) 3 ’7

Hcnone3ys npenioskeHHbIE BaM CIIPAaBOYHBIE MaTEpPHAITbI, BEIYUCIUTE MOJISIPHBIE MACCHI KaXI0TO U3
ocHoBanuii. [IpuBenuTe pacyeTsl.

5. (7 6amnoB) Jlaus! aBa xuMHUecKux 3jemenTa A u B. M3BecTHO, 4TO B aToMe 2jieMeHTa A Bce
AJIEKTPOHBI B OCHOBHOM COCTOSIHUHM PACIIONIOKEHBI Ha YETHIPEX SHEPreTHUSCKUX YPOBHSIX U YHACIIO
BaJICHTHBIX 3JIEKTPOHOB PaBHO JBYM, a B aToMe 3jeMeHTa B — 16 npoToHOoB.

1) Ucnone3ysa [lepuoanyeckyro cucteMy xuMmudeckux snemeHToB Jl. 1. Menneneea, onpenenure
XUMUYECKHUE 3IeMeHThl A 1 B.

2) YkaxuTte HOMep Ieproaa u HoMmep rpynmnsl B [leprogudeckoii cucreMe XUMHUYECKHUX SJIEMEHTOB
. 1. Menneneesa, B KOTOPBIX PACIIOJIOKEH KAK/IbIM 3JIEMEHT.

3) YcraHoBHTE, METAJUIOM WJIM HEMETAJUIOM SIBJISIFOTCS IIPOCTHIE BELIECTBA, 00pa30BaHHbBIE ITUMHU
XUMHUYECKUMH 3JIEMEHTAMU.

4) CocrtaBbTe (hOpMYJIbI BHICIINX OKCHIOB, KOTOPbhIE 00pa3yroT 3JeMEHThI A U B.

OTBETHI 3aIUIINATE B TAONIHUILY:

Ha3Banue Metana Dopmyaa
Homep |Homep
DJIeMeHT | XHMH4YeCKOro WU BBICLIET O
nepuoaa | rpynmbl
3JIeMEHTA HEMeTA/JI |OKCHIA
B
6. (3 6amra) Hanmmre xuMudeckue GopMyInbl KaXKI0TO U3 YKa3aHHBIX BEIECTB.
Hox — ... Ximop —... Boma — ... Xutopun Hatpust — ... [uapokcun kanbiuss — ... @ochopuas

kuciora — ... Momun Hatpus —... @ocdat KaapIus — ...



7. (1 6amr) U3 mpusenéunoro nepeuns BemiectB BeiOepute JIOBOE coenmnuenue, cocrosiee u3
atomo TPEX snemenToB. BerunciuTe MaccoByro 10110 KMCIOPO/a B 3TOM coefiuHeHut. OTBeT
NOATBEPIUTE PACUETOM.

8. (2 6ayra) CoctaBbTe YpaBHEHHS YKa3aHHBIX PEaKIIH.

(1) cBumen + kucmopon — oxcuz ceuamna(ll);

(2) nuTHit + Boga — THAPOKCUA JTUTHS + BOJOPOA.

9. (1 6ay1) B 3aBUCHMOCTH OT YHCJIa U COCTABA BENIECTB, BCTYMAIONINX B XHMUYECKYIO PEAKIUIO 1
o0pa3yromuxcs B pe3yabTare He€, pa3inyaroT peakiini COeAMHEHNS, Pa3IoKeHHs, 3aMEeIeHNS U
obomena. Brioepute JIFOBYIO peaknuro (1) nnu (2) u3 3aganus Ne® u ykaxute e€ Tuil.

10. (2 6aina) U3 npuBen€HHOTO CIKCKa BRIOCPUTE BEPHBIE CYXKICHUS O MIPaBHIIaX 0€30MMacHOM
paboTs B tabopaTtopun. B oTBeTe 3anmumuTe mupeI, 0 KOTOPEIME OHH YKa3aHbL. (B 3agannn
MOJKET OBITh HECKOJIBKO BEPHBIX CYKICHHIA. )

1) IIpu HarpeBaHuu MPOOUPKH C PACTBOPOM HOBAPEHHOH COTM HEOOXOAUMO HCIIONB30BATh
3aIUTHBIE OYKH.

2) Bce OmBITHI ¢ TFOOBIMH PacTBOPAMH KHUCJIOT U IIENI0YEH CIIEAyeT MPOBOJUTH B PE3MHOBEIX
nepyarkax.

3) [pu nepemMenIMBaHNM KHUIKOCTH B IPOOUPKE MOKHO 3aKPBITh OTBEPCTUE MTPOOUPKH PYKOH.
4) PaboTaTh ¢ TOPIOYNMU KUIKOCTIMU HEOOXOAUMO BJIATH OT ICTOYHUKOB OTHSL

Pemenusn
Bapuanr 1
1.1.
2. 3.
3. Brigenenue TemioThI.
4, M(Ba(OH)Z) = 137 r/mons + 2 - (16 r/moub + 1 r/mMonb) = 171 r/mMOB.
M(Fe(OH)2) - 56 /™Mo +2 - (16 /mMmoib + 1 r/mMob) = 90 1/MONB.
M(Fe(OH)3) - 56 r/monb + 3 - (16 r/monb + 1 r/mMonb) = 107 r/moib.
5.
HasBanmue Homep | Homep Meranaa | ®opmyia
DJIeMEHT | XHMMH4YeCKOro WIH BBICILIETO
MepUOo/Ia | TPyNIbI
3J1eMeHTAa HeMeTAJLJI | OKCHAA
A Kanponit 4 1 Metamnn CaO
B Cepa 3 Vi Hewmerann SOs
6. Uonq — I, XJI0p — ClZ: BOIA — HZO: XJIOPU HaTpUsT — NaCL TUAPOKCH/]T
KaJIbLUs _Ca(OH), ¢dochopHas kuciora — H3POs, HOIN] HATpUs _ Nal, docdat
KabUIs — Caz (PO4)2-
7. BemecTBa, COCTOSIIIME U3 aTOMOB TPEX IJIEMEHTOB, — THAPOKCH] Kanblius, (ochopHas

kucioTa u ¢pocdat KaabIus.
1. Ecnu BeIOpaH THAPOKCU KAIIBIIUS, TO:

w (O B C&(OH)z) — (2 . 16) . (40 + 2 . 16 + 2 . 1) — 0,432 (I/IJ'II/I 43 2%).
2. Ecnu BeiOpana ¢ochopHas KUCI0Ta, TO:
w (O B H3PO4) — (4 . 16) . (3 . 1 + 3]. + 4 . 16 ) — 07653(1/1.1'[1/1653%)
3. Ecnu BeIOpaH ocdaT Kanblus, TO:
® (O B Cag(PO4)z) = (8- 16) : (3-40 + 2 - 31 + 8- 16) = 0,413 (111 21 3%%).
g 1. 2Pb - O, = 2PbO;
5 2Li + 2H,0 = 2LiOH + H,.

9. 1. Peaknus (1) — peakuus coequHeHUs (U3 IBYX BEIISCTB MOJYYaeTCs OJTHO BEIIECTBO).



2. Peaknus (2) — peakius 3aMenieHus (ATOMbI TPOCTOTO BeIeCTBA (JIMTHS) 3aMEIIa0T

aTOMBI OJIHOTO U3 XMMHYECKUX 3JIEMEHTOB (BOJI0PO/1a) B CIOKHOM BelIECTBE (BOAQ)).
10. 24.

9 kJaace
Bxognas koHTpoOIbHASI padoTa

KommnuiekcHasi KOHTpoJibHast padoTa

Cnenudukamnms
Ne | KoHTpOMpyeMbIi 3IEMEHT COJEPHKAHUS Yposens | ban- | Bpems
CIIOXK- Jbl | BBINOJ-
HOCTH HEHUS,
MUH.
11. | Yucreie BemecTBa U cMecu. CTpoeHHE BEIIECTB b 1 2
12. | ®dusnueckre U XUMUYECKHUE SIBICHUS b 1 2
13. | Ilpu3Haku NpOTEKAHUsI XUMHUYECKON PeaKInu b 1 2
14. | TlonsTHE O MOJIIPHOM Macce BEUIeCTBA b 3 6
15. | Ilepronuueckuii 3aKOH I1 7 10
16. | IIpocThie 1 CIOXKHBIC BENISCTBA: HOMEHKJIATYPa b 3 6
17. | Pacuér maccoBol I0JM XUMHUYECKOro ndjieMmeHra B | I1 1 2
COCTMHEHUU
18. | YpaBHeHUs] XUMHUYECKUX PEaKIUil I1 2 4
19. | Knaccudukaimsi XMMHYECKUX PeaKkIui I1 1 2
20. | bezonacHocts B Jabopatopuu. Xumus B ObITy. | b 2 4
Oxkpyxarormias cpena

Kputepuu onenku:
20-22 0ammoB — «5»
14-21 6annoB — «4»
9-13 6amtoB — «3»
<9 0aiu1oB — «2»

Kpurtepun ouenkn s yyamuxces OB3:
16-22 6am10B — «5»

11-15 6annoB — «4»

5-10 6amnoB — «3»

<5 0ayIoB — «2»

Bapuant 1
1. (1 6ann) [IpenmeTom n3yueHHs XUMHUH ABISIIOTCA BEIIECTBA. BHUMAaTENIFHO pACCMOTPHUTE
MPE/UIOKEHHBIE PUCYHKU. Y K&XKHTE HOMEP PUCYHKA, Ha KOTOPOM H300paxEH 00BEKT, COIEpIKAIIU



WHIWBUAYAIBHOC XUMHUYECKOC BEIIECTBO.
# i

> I

Puc. 2

Puc. 3

2. (1 6ay) TpeBparienue OTHUX BEIIECTB B IPYTHE HA3BIBACTCS XUMHUYECCKOM peakiueil. YKaxkuTe, B
XO0ZI€ KaKOoro U3 MpUBEAEHHBIX HIKE MPOLIECCOB MPOTEKaeT XUMHUIecKas peakiust. OObscHUTE
C/IeJIaHHBINA BaMU BBIOOD.

1. OxnaxxaeHue NpoAyKTOB B XOJOAWIBHUKE.

2. Pa3zorpeBanue cyna B MUKPOBOJIHOBOM IEYH.

3. CropaHue npupoIHOTo Ta3a mpu padoTe ra30BOM IUTUTHI.

3. (1 6amn) Ykaxure ogun JJIOBOM npusHak npoTeKaHHs XUMHYECKON PeaKIny u3 3a1aHus Ne2.

4. (3 6anna) B Tabnmiie nprBeieHBl HA3BaHUS U XUMUYECKHE (hOPMYJITBI HEKOTOPBIX OCHOBaHUH.

ryi Ha3sBaHue 0CHOBAHUSA ®opmy.ia 1:;[;3:51121;1 Macea,
1 I'uapoxkcun Oapus Ba(OH ) 2 ’7
2 T'unpoxcwun sxene3a(1l) Fe ( OH ) 2 ’7
3 I'uapoxeun sxene3a(lll) Fe ( OH) 3 ’7

Hcnonp3ys npeasoxeHHbIE BaM CIIPaBOYHBIE MaTepHaIIbl, BEIUMCIUTE MOJISIPHBIE MACChl KaX/I0TO U3
ocHoBaHuii. [IpuBenuTe pacyeTsl.

5. (7 6amroB) JlaHbl 1Ba XUMHYECKHX 3JIeMeHTa A 1 B. M3BecTHO, 4TO B aTOME dJIeMeHTa A Bce
3JIEKTPOHBI B OCHOBHOM COCTOSIHUHM PACIOJIOKEHBI HA YETHIPEX JHEPrETHUECKUX YPOBHAX U YHACIIO
BaJICHTHBIX 3JIEKTPOHOB PaBHO JBYM, a B aToMe 3jeMeHTa B — 16 npoToHOB.

1) Ucnons3ysa [lepuoanyeckyro cucteMmy xuMmudeckux snemeHToB Jl. 1. Menneneea, onpenenure
XUMUYECKHUE 3IeMeHThHI A 1 B.

2) Ykaxwurte HOMEp reproaa u HoMmep rpynmnsl B [lepuoaudeckoii cucremMe XUMHYECKHUX 3JIEMEHTOB
. 1. Menneneesa, B KOTOPBIX PACIIOJIOKEH KAXK/IbIM 3JIEMEHT.

3) YcraHoBHTE, METAJUIOM HJIM HEMETAJUIOM SIBJISIFOTCS IPOCTHIE BELIECTBA, 00pa30BaHHbBIE STUMHU
XUMHUYECKUMH 3JIEMEHTAMU.

4) CocrtaBbTe (hOpMYJIbI BEICIIUX OKCHIOB, KOTOPhIE 00pa3yroT 3JIeMEHTHI A U B.

OTBeTHI 3aIUIIUTE B TAOJHUILY:

Haspanue MeTtajia DopmyJaa
Homep |Homep
DJIeMEHT | XHMHY€eCKOro WIH BBICILLIET0
nepuoaa | rpynmbl
3J1eMeHTAa HEMeTa/llI | OKCHIA
B
6. (3 6ayta) Hanmuimte xumuueckue GopMysibl KaKAOTO U3 yKa3aHHBIX BELIECTB.
Hon — ... Xnop —... Boga — ... Xnopun Hatpus — ... [uapokena kanpiust — ... DochopHast
kuciora — ... Mogun satpus —... @ocdat KaapIus — ...

7. (1 6ayn) U3 mpusenéunoro nepeuns Bewects Beioepure JIOBOE coenunenue, coctosiee u3
atomos TPEX snemenToB. Berunciute MaccoByro 0110 KMCIOPO/a B 3TOM coefuHennt. OTBeT
MOJITBEP/IUTE PACUETOM.

8. (2 6ayna) CoctaBbTe ypaBHEHHS YKa3aHHBIX PEaKINH.



(1) cBunen + kucmopon — oxcuz ceunma(ll);

(2) nuTHit + Boga — THAPOKCUA JTUTHS + BOJOPOA.

9. (1 6amr) B 3aBUCHMOCTH OT YKCJIa U COCTaBa BEIIECTB, BCTYNAIOIIMX B XUMUYECKYIO PEAKIIUIO U
o0pa3yromuxcs B pe3yabTare He€, pa3nnyaroT peakiini COeAMHEHNS, pa3IoKeHHs, 3aMEIeHNS U
obmena. Brioepute JIFOBYIO peaxmuro (1) nm (2) u3 3aganns Ne8 u ykaxute e€ Tuil.

10. (2 6aina) U3 mpuBen€HHOTO CIKCKa BRIOCPUTE BEPHBIE CYXKICHUS O IIPaBHIIaX 0€30MMacHOM
paboTs B mabopaTtopun. B oTBeTe 3anmumuTe mudpel, 0 KOTOPEIME OHH YKa3aHseL. (B 3agannn
MOJKET OBITh HECKOJIBKO BEPHBIX CYKICHH. )

1) Ilpu HarpeBaHuu IPOOUPKHU C PACTBOPOM TIOBAPSHHOM COJIM HEOOXOAMMO HCIIOJIb30BaTh
3aIUTHBIC OYKH.

2) Bce ombITHI ¢ JTFOOBIME pacTBOpPaMH KHUCJIOT | MIENI0UeH clieAyeT MPOBOINTH B PE3MHOBBIX
MepyUaTKax.

3) Ilpu nepemMenIMBaHUY KUAKOCTH B IPOOUPKE MOXKHO 3aKPBITh OTBEPCTHE IPOOUPKU PYKOM.
4) PaboTaTh ¢ TOPIOYNMH KUAKOCTSIMH HEOOXOIMMO BIIaTH OT HCTOYHHUKOB OTHSL.

Pemenus
Bapuanr 1

1.
3.
B

1.
2.
3. Beienenue TerioTsl.
4.

M(Ba(OH)2) — 137 r/monb + 2 - (16 r/momb + 1 r/mMoib) = 171 r/mMoJIb.
M(Fe(OH)2) = 56 rimoms +2 - (16 r/momb + 1 r/M051B) = 90 1/MOIIB.
M(Fe(OH)3) — 56 r/monb + 3 - (16 r/monb + 1 r/mMonb) = 107 r/Moib.
5.

HasBanmue Meraaa | ®opmyJia

Homep | Homep
nepuoaa | rpynmnbl

9J1eMeHT | XMMHYECKOro HJIHA BbICIIECI'O

3J1eMeHTAa HeMeTAJLJI | OKCHAA
A Kanpumit 4 I Merann CaO
B Cepa 3 Vi Hewmerann SO3
6. Mox — 12, XJIop — Cla, BOJA — H>O0, XJIOpHJ HaTpUs — NaCl, TUJIPOKCH]L
KaJIbLUs __Ca(OH)y, dochopHas kuciora — H3POq, WOJU] HaTpHUs —Nal, docoat
KaJbHId — Cas (PO4)2-
7. BemecTBa, COCTOSIIIME U3 aTOMOB TPEX 3JIEMEHTOB, — TUAPOKCUI Kanblius, (pochopHas

kucioTa u ¢pocdat KaabIus.
1. Ecnu BeIOpaH TUAPOKCU KAIIBIIUS, TO:

® (O B Ca(OH)y) = (2-16) : (40 + 2 - 16 + 2 - 1) — 0,432 (11 4390)

2. Ecnu BbiOpaHa dochopHas KUCIOTa, TO:

w (O BH3PO4) — (4 . 16) . (3 . 1 + 3]. + 4 . 16 ) — 0’653(1/1.1'[1/1653%)

3. Ecnu BeIOpaH ocdaT Kanbuus, TO:

® (O B Cag(PO4)z) = (8- 16) : (3-40 + 231 + 8- 16) — 0,413 (.
41,3%).

g 1 2Pb + O, = 2PbO;
5 2Li + 2H,0 — 2LiOH + H,.

9. 1. Peaknus (1) — peaxmus coennHeHHs (M3 IBYX BEIIECTB ITOJyYaeTCS OJHO BEIIECTBO).



2. Peaknus (2) — peakius 3aMenieHus (ATOMbI TPOCTOTO BeIeCTBA (JIMTHS) 3aMEIIa0T
aTOMBI OJIHOTO U3 XMMHYECKUX 3JIEMEHTOB (BOJI0PO/1a) B CIOKHOM BelIECTBE (BOAQ)).
10. 24.

KonTpoabhas padora 3a 1 nosxyroaue
[Tman paboTs!
YpoBHU criokHOCTH 330aHus: b — 62308k, [1 — noBbIIeHHBIH, B — BRICOKHIA.
Tunet 3aganumii: KO — 3ananue ¢ kpatkum otBeToM, PO — 3amanue ¢ pa3BepHyTHIM OTBETOM.

No | Kon | KoHTponupyeMblil 3JIEMEHT COJIepKaHUS Tun VYposens | ban- | Bpems
K9C 3aja- CIIOXK- JIbl BBINOJI-
HUS HOCTHU HEHUS,
MUH.
1. |11 | AToMBbl U MONEKYJIbl. XUMHUUECKUH 3JIEMEHT. KO b 1 2
[IpocThl€ U CIIOXKHBIE BEUIECTBA
2. | 1.2.2 | 3axk0oHOMEpPHOCTH U3MEHEHUS CBOWMCTB AJIEMEHTOB B KO b 1 2

CBSI3U C MoJIokeHueM B [leproanueckoil cucreme
XUMHUYECKUX JIEMEHTOB

3. |14 | Crpoenue BemecTBa. XMMHYCCKAS CBS3b KO b 1 2
4, 116 Banentnocts. CTenieHb OKHCIICHUS KO 11 2 3
5. | 4.5.1 | Crpoenue aToma. 3aKOHOMEPHOCTH U3MEHEHMUSI KO b 1 2
CBOMCTB 3JIEMEHTOB B CBSI3H C ITOJIOJKEHHUEM B
[TeproMuecKOil CUCTEME XUMUYECKUX 3JIEMEHTOB
6. |31 XUMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB. KO 11 2 3
XUMHYECKHE CBOMCTBA CIIOKHBIX BEIIIECTB
7. | 3.1 | Xumuueckue CBOMCTBA MPOCTHIX BEIIECTB. KO II 2 3
3.2 XHUMUYECKUE CBOMCTBA CI0KHBIX BEIICCTB
8. | 2.6 | OxkuCAUTENHHO-BOCCTAHOBUTEIHHBIE PEAKIIHH. KO II 2 3
OKucCauTebh U BOCCTAHOBUTEIIH
9. | 3.1 | Ompenencuue xapakrepa cpeipl pactBopa kuciotr u | KO IT 2 3
3.2 Ienoueii ¢ mMoMOIIbI0 MHAUKATOpoB. KauecTBeHHbIE
peakiuu Ha HOHBIL. [lomydeHune ra3000pa3HbIX
BemiecTB. KauecTBeHHBIE peakIiuu Ha ra3000pa3HbIe
BEIIIECTBA.
10. | 2.6 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH. PO B 3 7
OKHCIUTEITb M BOCCTAHOBUTEIIb
11. | 4.5.2 | BeluncieHue KOJIUYECTBA BEIIECTBA, MACCHI HIIM PO B 3 7

4.5.3 | oObeMa BelecTBa M0 KOJHMYSCTBY BEIIECTBA, MAacce
WM 00bEeMY OJTHOTO U3 PEareHTOB WM MPOAYKTOB
peakuuu. Beraucienue MaccoBou 101
pPacTBOPEHHOT'O BEIIECTBA B PACTBOPE

Kpurepuu oueHnBanus
Hroro 20 6amios
18-20 6ammoB — OTMETKA «5»
14-17 6annoB — oTMETKA «4»
10-13 6annoB — OTMETKA «3»
<10 0a/m10B — OTMETKA «2»

Bapuanr 1




BriGepuTe 1Ba BhICKa3bIBaHUs, B KOTOPBIX TOBOPUTCS O CEPE KaK O IPOCTOM BEILIECTBE.

1) Cepa roput Ha Bo3ayxe, 00pa3ysi ra3 ¢ pe3KuM 3araxoM.

2) Cepa 00pa3yeT HECKOJIbKO a/UTOTPOITHBIX MOAU(DUKAITHIA.

3) CamopoaHYIO cepy MOJYy4aroT, OTAENS €€ OT MOPO/Ibl IIABJICHUEM.

4) Cepa BXOJUT B COCTAaB ITUPUTA.

5) OxucIUTENbHBIC CBOHCTBA CEPHOM KUCIOTHI OOBSICHSIIOTCS BEBICOKON CTETICHBIO OKUCIICHHS
Cephl.

Pacrnonoxxure XMMHUECKHE JIEMEHTHL: 1) KpeMHUH, 2) XJI0p, 3) MarHuil B OPSAKE YBEIUUECHUS
UX HEMETANINYECKUX CBOMCTB.

W3 mpeioskeHHOTO TIepeyHs BBIOEpUTE /1B BELIECTBA C KOBAJCHTHOM HEMOISAPHON CBSI3BIO.
1) o30H

2) aMMuax

3) 6enbiii pochop

4) kanpuui

5) XJIOpHUT KaJIbIUs

YcTaHOBHUTE COOTBETCTBUE MEKIY (DOPMYIION COSTUHEHHS U CTENIEHBIO OKUCIICHHUS CEPHI B 3TOM
COCITMHEHUH: K KaXJIOH MO3HUIINH, 0003HAYCHHOU OyKBOIi, MOA0EPUTE COOTBETCTBYOIIYIO
MO3UIINIO, 0003HAYEHHYTO ITU(POi.

OOPMVIJIA COEVHEHUMA:

A) K2SOs3

b) SCl.

B) H2S

CTEITEHb OKHUCJIEHU S CEPBI:

1)-2

2) +2

3) +4

4) +6

OOwmM U1 yriiepoaa U KpeMHUS SIBJISETCS:

1) HamMYMe YeTHIPEX JIEKTPOHOB BO BHEIIHEM 3JICKTPOHHOM CJIO€ B X aTOMax;

2) oOpa3oBaHNe UMH JIETYYHX BOAOPOAHBIX COeAMHEHUH ¢ obmelt ¢popmynoit RHa;

3) TO, YTO OHU TMPOSIBIISIIOT O0JIee CUITbHBIE BOCCTAHOBHUTEIBHBIE CBOMCTBA, UEM CBHHEII;
4) TO, UTO PagUyC UX aTOMOB OOJIbIIE, YEM Y FepMaHMUS;

5) oO6pa3oBaHUEe MMU BBICIIMX OKCHUJIOB ¢ o011el dhopmymoit 320.

YcTaHOBHUTE COOTBETCTBUE MEXKY PEarupyroliMHU BEIIECTBAMU U IPOAYKTaMHU(-OM) UX
B3aUMOJICHCTBUS: K KaXXIOW MO3UIIMH, 0003HAYEHHOU OYKBOM, OA0EPUTE COOTBETCTBYIOIIYIO
MO3UIUI0, 0003HAUYECHHYIO [IU(POi.

PEATUPVYIOIINE BEHIECTBA:

A) SO2 + Li20O

b) H2SO4 + LIOH

B) Li,SOs + HCI

[IPOJIYKT(bI) B3AUMO/EMCTBUS:

1) Li2SO4 + H20

2) Li,SO4

3) Li2SO3

4) LiCl + H20 + SO

5) peakiusi He POTeKaeT

Y cTaHOBHTE COOTBETCTBUE MEXKIY (DOPMYIION BEIIECTBA M PeareHTaMu, ¢ KaXKIbIM U3 KOTOPBIX
OHO MOJKET B3aUMOJICHCTBOBATh: K KaXXI0W MO3UIMH, 0003HAYeHHOH OYyKBOH, moadepure
COOTBETCTBYIONIYIO TIO3UIHI0, 0003HAYCHHYIO ITU(PPOH.

®OPMYVJIA BEIIECTBA:




A) ¢rop

b) constnas kucnora

B) xnopuna Hatpus
PEATEHTHI:

1) xonm. H2SO4, AgNO3
2) SiO2, CuO

3) Al, H:0

4) ZnO, Mg

YcTaHoBUTE COOTBETCTBHE MEXTY CXEMOM IMpoliecca U Ha3BaHUEM IIPOIIECCa, TPOUCXOISAIINM B
OKHUCJIUTEITHHO-BOCCTAHOBUTEIILHON PEaKIUU: K KKJOW MO3UIUHN, 0003HAYCHHOW OYKBOM,
moAOepUTE COOTBETCTBYIOIIYIO MO3UIHI0, 0003HAYCHHYIO [U(PPOH.

CXEMA TIPOLIECCA:

ATt T

b) S — S*

B)N*® —» N3

HA3BAHUE ITPOLIECCA:

1) okucnenue

2) BOCCTaHOBJIEHHE

YcTaHOBUTE COOTBETCTBHE MCKAY ABYMs BCIICCTBAMU U PCAKTHUBOM, C IIOMOLIBIO KOTOPOT'O
MOJKHO Pa3JIMYMTh 3TH BEIIECTBA: K KAKIOW MO3UINHU, 0003HAYCHHOW OYKBOM, IOI0OCpUTE
COOTBETCTBYIOILYIO TO3UIIHIO, 0003HAUEHHYIO LIH(PPOI.

BEIECTBA:

A) CO2u Hz

b) HNOs u NaNOs

B) K2CO3 u K3POg4

PEAKTUB:

1) Zn

2) HCI

3) Ca(OH):

4) BaCl,

10.

Hcnonb3ys METO 3IEKTPOHHOTO OajlaHca, COCTaBbTe YpaBHEHHE PEAKLIMHU, COOTBETCTBYIOIIEE
CXeMe MpeBpaleHUu

KCIO3 + P — KCl1 + P20s

YKa)KUTe OKUCINUTEIb U BOCCTAHOBUTEND.

11.

Paccuwnraiite maccy ocanka, oOpa3zyromierocs rnpu cnuBanuu 500 r 2%-ro pactBopa ioauaa
KaJlisi ¢ U30BITKOM pacTBopa Hutpara cBunia (II).

OTBeETHI:

1.

13

312

13

321

12

314

341

112

©l® N ~wid

312

-
o

19

-
=

13,9




YpoBHH CITOKHOCTH 3amaHust: b — 6a30BbIi, [1 — MOBEIIICHHABIH, B — BRICOKHH.

Kommiexcnas KOHTPOJbHasA paﬁoTa

[Tnan paboTe!

Tunst 3aganwmii: KO — 3amanue ¢ kpatkum otBeToM, PO — 3amanne ¢ pa3BepHYTHIM OTBETOM.

Ne | Kox | KoHTponupyeMblil 3IEMEHT COAEPHKAHUS Tun | Ypo- | ban- | Bpems
K3C 3a- BEHb | JIBI BBIIIOJI-
na- | CIIOX- HEHUS,
HUS | HOCTHU MUH.
1. |11 | Crpoenne aroma. CrpoeHue 3JeKTpoHHBIX obonouek | KO | b 1 2
atomMoB mnepBbIx 20 31eMeHTOB lleproanyeckoi cuctemsl
J.W. MenneneeBa
2. | 1.3 | Crpoenue Monekyna. Xumuueckas cBs3b: koBajeHTHas | KO | b 1 2
(mossipHas M HEMOJISIpHAsi), MOHHAsI, METaJIIN4YecKasi
3. |14 | BanentHocTtb XUMUYECKUX sanemenToB. Crenenb | KO | b 1 2
OKHCJICHHSI XHMHYECKHUX DIIEMEHTOB
4. |21 | Xumuueckas peakius. YcinoBus U npusHaku nporekanus | KO | b 1 2
2.2 | XHMUYECKUX peakuuid. XHUMHUYECKUe ypaBHEHHUS.
CoxpaHeHne Macchl BEIIECTB MPH XUMUYECKUX PEAKIUAX.
Knaccudukanus XUMUYECKHX pEakUuid M0 pa3iIudHbIM
MpHU3HAKAM: KOJIMYECTBY M COCTaBy HCXOIHBIX U
MOJIyYEHHBIX BEILIECTB, H3MEHEHUIO CTENCHEH OKUCICHHS
XUMHAYECKHX DJIEMEHTOB, IIOTJIOMICHUIO U BBIJCICHHIO
SHEPrUU
5. | 2.3 | DnextponuTtsl U HeIMEeKTpoiuThl. Katnoner m  anwonHsl. | KO | b 1 2
2.4 | DnekTpoIUTHYECKas JUCCOLMAlMA KHCIOT, LIesoueil u
coJeil (cpeHux)
6. | 1.2.2 | [lepuoguueckuii 3aKOH HAHN. Mengeneea. | KO | II 2 4
3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB JJIEMEHTOB U HMX
COeJIMHEHUIl B CBs3UW C mojoxeHueM B Ilepumoauueckoii
CHCTEME XMMHUECKUX DIIEMEHTOB
7. | 4.2 | Onpenenenue xapakrepa cpeibl pactBopa kucioT i menouer | KO | IT 2 4
4.3 | cmomompio HHIMKATOpoB. KayecTBeHHBIE peakii Ha MOHBI
B pacTBope (XJopuna-, cynbgar-, KapOOHAaT-HOHBI, HOH
amMonust).  [lomydenue ra3000pa3HbIX BEILIECTB.
KauecTBeHHbIE peaknuy Ha Tra3000pa3Hble BeEIECTBA
(KMCTIOpOJI, BOJIOPOJI, YIIICKHCITBIH Ta3, AMMHAK )
8. 131 XuMH4eckue CBOMCTBa MpOCThIX BemecTB. Xumuueckue | KO | I1 2 4
3.2 | CBOWCTBA CIIOKHBIX BEIIECTB
9. |26 | Crenenp OKHUCJICHUS XUMHUYECKHUX snemenToB. | PO | B 3 10
Oxucnurens u BOCCTaHOBHUTENb. OKHCIHTENBHO-
BOCCTQHOBUTENIbHbBIE PEAKLIUU
10. | 4.5.2 | BeuucineHne MaccoBOM JIONM pacTBOPEHHOro BemiecTBa B | PO B 3 10
4.5.3 | pactBope. BpruncieHne KOIMYEeCTBa BEIIECTBA, MAaCChl WU

o0BeMa BCHICCTBA II0 KOJMYECTBY BCHICCTBA, MACCC WA
O6’bCMy OJHOI'0 M3 PCarcHTOB HWJIK IMPOAYKTOB PCAKIINN

Kpurepuu onennpanust

Hroro 17 6ayuios

15-17 6anmoB — OTMETKA «5»

11-14 6annoB — oTMeTKa «4»




7-10 6ay10oB — OTMETKA «3)» <7 0a/lIOoB — OTMETKA «2»

Bapmnanr 1
1. Yncao HefiTpoHOB B aToMe 2*Na paBHO UMCJIy HEATPOHOB B aTOME
1) #"Al
2) 24Mg
3) *Si
4) “F

2. B xnopupe Kanbnus XuMHYECKas CBA3D

1) uoHHasa

2) KoBaJIeHTHad NOJSApHAasd
3) KoBaJIeHTHaA HemoJaApHAasd
4) Merajnjauydeckas

3. Crenenb oxkucjenus +3 asor IpoABJIAeT B COeIJNHEHHH

1) Li,N
2) KNO,
3) KNO,
4) NH,

4. Kakas cxeMa COOTBETCTBYeT peaKIUM HeHTpaausamuun?

1) N,O; + K,0 - 2KNO,
2) NaOH + H,S0, - Na,S0, + H,0
3) 2HCI + Zn = ZnCl, + H,

4) Fe,0, + HCl - FeCl, + H,0

5. JiBa MOJA KATHMOHOB M OAMH MOJb AHHOHOB 00pa3yiOTCA IpPH IOJHOM
IEKTPOJUTHYECKOH AUcCOnmUaIy OKHOI'O MOJIA

1) aurpara xenesa(II)
2) xJjopmnia Marsusa
3) ¢docdara HaTpHA
4) cyanpaTa IuTHA

6. JnA MarHHUA M aTIOMHUHKA BePHBIMHM SABJAIOTCA CIEAYIOIIHE CYXKJe-
HUA:

1) anemenTh! HaxoaATcA B ofHOM nepuoge IlepuogutiecKoil cHCTEMEL
.. Mengeseena

2) aToMBI UMEIOT OGHHAKOBOE UHMCJIO IIPOTOHOB B AApe

3) o0pasyloT JeTy4yne BOJOPOAHEIE COeTUHEHNS

4) SABIAOTCA MeTAJJIaMH

9) 0o0pas3yloT KHCJOTHEIE OKCHIBI



7. YcTaHOBHUTE COOTBETCTBHE MeXAy AByMSA BelmjeCcTBaAMH, BGATHIMH B BH-

A€ BOOIHBIX PacTBOpPOB, U PEAKTHBOM, C IIOMOIIBIC KOTOPOTr0 MOXKHO
Pa3JHYHNTE 3TH ABa BelllecTBA.

BEHIIECTBA PEAKTUB
A) MgSO, u K,SO, 1) denondranenn
B) KOH u KCI 2) NaOH
B) K,SO;u K,SiO; 3) HCI
4) BaCl,

8. ¥YcTaHOBHTE COOTBETCTBHE MeKAYy (hOpMYJIOH BelllecTBa M peareHTaMH,
C Ka’XKAbIM H3 KOTOPHIX 9TO BEIIECTBO MOXKET B3aMMOAeHCTBOBATbD.

®OPMYVJIA BEHIECTBA PEATEHTBI

A) S 1) H,S0,, HCl

B) MgO 2) K,CO,, AgNO,

B) CaCl, 3) NaOH, KNO,
4) H,, P

9. Hcnonws3ysa MeTon 3JIeKTPOHHOro OajiaHca, paccTaBbTe KO3PPHIIH-
€HTHI B yPABHEHUH PEaKI[HM, CXeMa KOTOPOi

NF, + H,0 - HNO, + NO + HF.

OHPGHEJIHTE OKHCJINTEJIb H BOCCTAHOBHUTEJE.

10 BrryuciauTe Maccy ocaika, KOTOPEIA o6pasyeTca IpH B3aUMOAEeHCTBUH
10 r 20% -BOrO PacTBOpa rUAPOKCHAA HATPHSA ¢ XJaopuaoM meau(Il).

OTBeTHI
Bapuanr 1
1. 2
2.1
3. 3
4. 2
5. 4
6. 14
7. 213
8. 412
9. Hamnmucansl ypaBHeHHs peaKkl|il, COOTBETCTBYIOIINE CXeMe IpeBpaIle-
HuI:

1) CocraBieH saeKTPOHHBIN DasaHC:
1 ¥ -28 >N
2 8418 > N*2
2) OnpepenéH OKHCIHTENb H BOCCTAHOBUTENb:

N*? — u okHCIMTENb, M BOCCTAHOBHUTEND
3) CocraBieHO ypaBHeHHE DEAKIIHH:

3NF; + 56H;,0 = HNO, + 2NO + 9HF



10. 1) CocraeneHo ypaBHeHHe PeaKIlHH:
CuCl, + 2NaOH = Cu(OH), + 2NaCl
2) OnpepnesieHO KOJHYECTBO BEIllECTBA THAPOKCHIA HATPUSA
m(NaOH)=10:0,2=2r

n(NaOH) = 2: 40 = 0,05 moxns
3) Paccuurana macca ruapoxcuga meau(Il):

n(Cu(OH),) = 0,5n(NaOH) = 0,05 - 0,5 = 0,025 moxp
m(Cu(OH),) =98-0,025=2,45r
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