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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XWMHH Ha YypOBHE OCHOBHOTO o0OIIEro oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTenbHON MpOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHus, MPEACTABICHHBIX
B ®I'OC 000, a Takxke Ha OCHOBE (eaepanbHON padoueit mMporpaMMbl BOCITUTAHUS
U ¢ yd4€TOM KOHIEMIIMKA TIpernojaBanusl y4eOHOro mpeamera «XUMHUS» B
oOpa3zoBaTenbHbIX opranuzanusix Poccuiickoit @enepanuu.

[Iporpamma 1o xumMuu Aa€T MpeACTaBICHUE O IENsIX, OOIed CTpaTeruu
oOy4eHHs, BOCIUTAHUS W Pa3BUTUA OOyYarOUIMXCS CpEeACTBAaMU Y4eOHOTo
npeaMera, YCTaHaBJINBAET 00s13aTeIBPHOE IpEeIMETHOE coJiepKaHue,
MpeyCMaTPUBACT pPACHpPEACIICHUE €ro Mo KilaccaM M CTPYKTYpPUPOBAHHUE IO
pazzeraM W TeMaM IMpOorpaMMbl MO XUMHUHU, OMPENEIsSeT KOJIMYECTBEHHBIC U
KauyeCTBEHHBIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYECHHS XUMUU €  Y4YETOM  MEXKIOPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€HM, JIOTHKM  y4eOHOTO  MpoIecca, BO3PACTHBIX
OCOOCHHOCTEM  O0ydaromuxcsi, OINpeaeasieT BO3MOXKHOCTH MpeaMera IS
peanu3anyu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMN
IporpaMmbl Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHMs, a Takke TPEOOBaHUI K
pe3ynbTaTamM o0ydeHUs XUMUHU Ha YPOBHE IeJiel M3ydeHHsI MpeaMeTa 1 OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIbHONU JIESATEIBHOCTH OOYYaroUIerocsi IO OCBOCHHIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWE XUMHUU CIY>)KUT OCHOBOM Juisi (OPMUPOBAHHMS MHPOBO33PECHUS
oOy4Jaromierocsi, ero MpejaCTaBICHUN O MaTEPUATBLHOM €IMHCTBE MHPA, BAKHYIO
pOJIb UTparoT (OPMHUPYEMbIE XUMHEH TPEACTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTUU W 00 DBOJIONMM BEIISCTB B MPHUPOJE, O IMYTAX PEHICHUS TIIOOATBHBIX
npoOJjieM YCTOMYMBOTO PAa3BUTHS YEJIOBEYSCTBA - CBHIPHEBOM, DHEPreTHUYCCKOM,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOIIEeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEH  JIJIi  CaMOpa3BUTHS U
dbopMupoBaHUs KYJIbTYPhI JIMYHOCTH, €€ 00111el U (PyHKIIMOHATIBHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHPOBAHHE MBINIUICHUS M TBOPYECKHUX CIIOCOOHOCTEH
oOydJarommxcsi, HABBIKOB WX  CAaMOCTOSATEIHHOW  y4eOHOW  JIeATEeNbHOCTH,
OKCIICPUMCHTAIBHBIX M HCCIICIOBATCILCKUX YMEHHHM, HEOOXOIUMBIX Kak B
TTOBCEHCBHOM JKM3HU, TaK U B IPO(DECCHOHATLHOM IeITEIIbHOCTH;

3HAKOMHUT CO CHENMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJblBA€T OCHOBBI
IIEJIOCTHOTO B3TJIsi[la HAa €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM
sTanom B GOpMHUPOBAHUHN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOITUXCS;

CrocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTEeCTBEHHO-
HAy4YHBIM 3HAHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B HKOJIOTHYECKOE
oOpa3zoBaHne 00YJaIOMUXCS.

JlanHbie HampaBieHUS B OOYYEHWM XUMHUHM OOECIICUYMBAIOTCS CIEIM(PUKON



colepkaHusi ~ y4eOHOTO  MpeaMeTa, KOTOPbIA  SBJSIETCS  MeAaroruyecku
aJanTUPOBAHHBIM OTpaKeHHUEM 0a30BOM HAYKW XMMHUH Ha OMpPENeIEHHOM dTane eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUS OPUEHTHUPOBAH Ha
OCBOEHHE OOYYAIOUIUMUCS CHCTEMbI MEPBOHAUYAIBHBIX TOHSATHI XWMHHU, OCHOB
HEOPraHWYEeCKOM XMMHUHM U HEKOTOPbIX OTACIbHBIX 3HAYMMBIX TMOHSTHIM
OpraHUYeCKON XUMUHU.

CtpykTypa cofepkaHusi MpOorpaMMbl MO XUMHH C(HOPMHPOBaHA Ha OCHOBE
CUCTEMHOT0 Mmoaxoja K e€ u3ydeHuro. ColepKaHHe CKIIAJbIBAETCS W3 CHCTEMBI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MTOHATUH O XUMUYECKOMN
peakuuu. OO0e 3TM  CHCTEMBl CTPYKTYPHO OpIaHH30BaHbl [0 IMPUHIUILY
[IOCJIEOBATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEACTABICHUM
Pa3HOIO YPOBHSI:

aTOMHO--MOJIEKYJISIPHOTO YYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,
[Tepunonnueckoro 3akona J[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;
YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

NpeAcTaBlIeHud 00 DIIEKTPOIUTHUYECKOM JUCCOIMAIIMM  BEIIECTB B
pacTBOpax.

Teopernuecknue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX (PAKTOB, pa3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIONHSSA PYHKIIMU OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXXHOCTEW MPAKTAYECKOTO MPUMEHEHUS U MOJYYEHUS] N3Y4aeMbIX
BEILIECTB.

OcBoeHnue mporpamMMbl MO XUMHU  CIOCOOCTBYeT  (HOPMHUPOBAHHIO
MPEACTABIICHUS] 0 XMMHYECKON COCTABIISIIOIIEH HAyYHOW KAPTUHBI MUpPa B JIOTHUKE
€€ CUCTEMHOU MPUPO/IbI, IEHHOCTHOIO OTHOUIEHHS K HAYYHOMY 3HAHUIO U METOAAM
IIO3HAaHUS B Hayke. M3ydueHue XUMHUM NPOUCXOJMUT C MPUBJICUYCHUEM 3HAHUU U3
paHee M3yYeHHBIX y4eOHbIX TpeameToB: «Oxpyxkawommii mupy, «buonorus. 5-7
KJ1IacCh» U «Pu3uka. 7 Kinacey.

[Ipy wu3ydYeHUHM XUMHM TPOUCXOIUT (POopMHUpOBaHUE 3HAHUW OCHOB
XUMHUYECKOM HayKW Kak OOJIaCTU COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHYECKON
JNEATEIPHOCTH YEJOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
3amaua y4yeOHOTO TpeaMeTa COCTOUT B (DOPMUPOBAHUHM CHCTEMBI XUMHUYECKUX
3HAHUN — BaXHEUIIUX (DAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUMH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUECKOTO XapakTepa, s3blKa HayKd, B
NpUOOIIEHNH K HAayYHbIM METOJaM I[I03HAHUSA TPU U3YUYCHUH BEILIECTB U
XUMUYECKUX Peakinii, B (OPMUPOBAHUU U PA3BUTHUU TO3HABATEIHHBIX YMEHHU U
WX TPUMEHEHMHM B y4eOHOIO3HABATEIbHOW W  y4eOHO-MCCIIEeNOBATEILCKON
NEeATEeIbHOCTH, OCBOCHMHM TIpaBUJI 0€30MacHOr0 OOpallleHus C BEIIECTBAMHU B
NOBCETHEBHOM KU3HH.

[Ipu u3yyeHUH XMMHUM HAa YpPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs Ba)KHOE
3HAYCHUE MPUOOPENH TaKHUe MeH, KaK:



- (opMHUpOBAaHHME UHTEIUIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaMOCTOSITEIIbBHOMY NPUHATHIO PEIICHUM,
CIIOCOOHOM a1anTHPOBATHCS K OBICTPO MEHSIOIIKUMCS YCIOBHAM KU3HU;

- HampaBJeHHOCTb  OOy4YeHMss Ha  CHCTEeMaTHYeCKOoe  MPHOOLICHUE
oOydaromuxcsi K CaMOCTOSITEIbHOM IMO3HABATEIBHOU JESTENbHOCTH, HAyYHBIM
METOJIaM TO3HaHUsA, (POPMHUPYIOMIMM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

- obecrieyeHne yCIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YyYaIOIIMMUCS
OTbITa Pa3HOOOPA3HOM MAESITENPHOCTH, TMO3HAHUS W CaMOMO3HAHMSA, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHILIMI), MMEIOUINX YHHUBEpPCAIbHOE 3HAUYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

- (¢opmupoBaHue oO0mel (YHKUMOHAIBHOM W  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCIIE YMEHUW OOBSICHATh W OIEHUBATH SIBJICHUS
OKpPY’>KAIOIIET0 MHpA, WCIOJb3Yys 3HAHHUS U OIMBIT, MOJyYEHHBIC MPU H3YUCHUH
XUMHH, TPUMEHSITh UX TIPU PEIICHUU TPOOJIeM B MMOBCEAHEBHOM KU3HU U TPYIOBOM
JESITeIbHOCTH;

- (¢opMmupoBaHue 'y OOydalIIUXCS TyMAaHUCTUYECKUX  OTHOLICHHH,
MOHMMAHUA IEHHOCTH XWMHUYECKUX 3HAHUW M BBIPAOOTKHA IKOJIOTUYECKU
LEJIECOO0PA3HOro TMOBEAEHUS B OBITY M TPYAOBOW JEATEIBHOCTH B LEJAX
COXPaHEHHMS CBOETO 3/10POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

- pa3BUTHE€ MOTHBALUU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHHIO HAa OCHOBE YCBOEHHUS  OOINEYEIIOBEYECKMX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY TpOoGuWis ¥ HANpaBIEHHOCTH JaIbHEUIIETO
00yueHwus.

OOmiee uymMcnO YacoB, OTBEACHHBIX [UISI HM3yYeHUS XHMHHM Ha YpOBHE
OCHOBHOT0 00111er0 0Opa3oBanusi, coctaBisieT 136 dyacos: B 8 kiacce - 68 yacoB (2
yaca B HeJIel0), B 9 kiacce - 68 yacoB (2 yaca B HEZIEIIO).



COIEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMHUM B KW3HUA YEIOBEKa. XMMHS B CUCTEME HayK.
Tena u BemectBa. DuU3NyUecKUe CBOMCTBA BEIIECTB. ATIPEraTHOE COCTOSHHE
BellecTB. [loHATHE O MeTOAAaX MO3HAHUS B XMMHUHM. YHCThIE BEHIECTBA M CMECH.
CriocoObl pa3esieHust CMeCei.

ATOMBI W MOJEKYJbl. XUMHUUYECKUE »BJeMEHTbl. CHUMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U ClOKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popmysa. BaneHTHOCTh aTOMOB XUMUUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAsE aToMHasi Macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOT0 JJIEMEHTA B COEIUHECHHH.

KomnuectBo BemecTtBa. Monb. MonsipHas macca. B3anmocBs3b KOJIMYECTBA,
MacChl M YHCJIa CTPYKTYPHBIX €IuHHUIl BemiectBa. Pacuérel mo dopmynam
XUMHAYECKUX COCTMHEHUMN.

Pu3NYECKUEe U XUMUYECKHUE SIBIICHHUS. XUMHUUYECKasd peakuus U €€ MPU3HAKU.
3aKkOH cOXpaHEHHUs Macchl BemlecTB. Xumuyeckue ypaBHeHus. Kiaccudukxanus
XUMUYECKUX PEAKINI (COeMHEHUS, PA3IOKEHUS, 3aMEILIEHUsA, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJ0#, MpaBuiIaMu padoThl B JabopaTopuu |
npuémMamMu oOpaleHus ¢ JIabopaTopHbIM 000PYTOBAHUEM, U3yUYEHHUE U OIHCAHUE
bU3UYECKNX CBOMCTB 00pa3lloB HEOPTraHMYECKHUX BEIIECTB, HAOIIOJCHUE
dbu3nyeckux (MJIaBJICHUE BOCKA, TasHUE JIbJla, pacTUpPAHHME caxapa B CTYIKE,
KUIICHUE W KOHJIEHCAIlMS BOJbBI) U XUMHUYECKHUX (TOPEHHE CBEYM, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKU, B3aUMOJICUCTBUE MeJia C KUCIIOTOW) SIBIICHUN, HAOIOCHUE U
OMHUCaHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (pasjioxkeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPUJIOM Oapus, pas3ioKEeHHE THAPOKCHIA
meau (1) npu HarpeBanuu, B3auMoieiicTBHE kese3a ¢ pactBopoM conu meau (11),
M3y4eHUe CrocoO0B pa3/eNieHus CMEeced: ¢ TOMOIIBI0 MarHuTa, (pUIbTpoBaHUE,
BbITIAPUBAHUE, TUCTUUIALNS, XpoMaTorpadus, MpOBEIeHNE OYUCTKA MOBAPCHHOU
coyi, HaOMIOJCHHWE W  OMHCAHHUE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3/IaHHE MOJEIEH MOJIEKYII
(1IapocTepKHEBBIX ).

BaxHelue npeacTraBuTe] 4 HCOPraHUYECKHUX BELIECTB

Bo3nyx - cmech razo. CocrtaB Bo3nyxa. Kucinopon - anmemMeHT u mpoctoe
BelllecTBO. HaxokneHue kuciaopoja B mpupoae, (U3MUYECKUE M XUMHUYECKUE
cBoiictBa (peakuuu rtopeHusi). Oxcuabl. I[lpumenenue xucimopoga. CrnocoOsbl
MOJIy4eHHUsSI KHUCJIOpoJa B JabopaTopud ¥ MPOMBIIUICHHOCTH. KpyroBopot
KHcJIopoa B mpupoae. O30H - aJuIoTpoIiHas MOAUGUKAIIS KACIOPOaa.



TeroBoit 3hPexT XUMUYECKON peakiuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- U DHJOTEPMUYECKHE pEaKIuu. TOIUIMBO: Yrojib W METaH. 3arps3HEHHE
BO3/yXa, YCWJICHHE MApHUKOBOTO 3 deKTa, pa3pylieHre 030HOBOTO CIOSL.

Bonopon - aneMeHT u npocrtoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoae,
duznueckue M XHMMHYECKHUE CBOMCTBA, NPUMEHEHHUE, CHOCOOBI IMOIYYECHUS.
Kucnotsl u conm.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyueckne CcBoOWCTBAa BOAbL. Boma kak pactBoputenb. PacTBOpBI.
HacepiieHHble ¥ HEHACBIIEHHBIE PAaCTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10511 BElIeCTBa B pacTBope. XUMUYECKUE CBOKMCTBA BOAbl. OCHOBaHMS.
Ponp pactBopoB B mpupoJie U B XKU3HU yeiaoBeKa. KpyroBopoT BoAbl B MPHUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanuss neopranuueckux coenunenuit. Oxcuabl. Knaccudukanuys
OKCHUJIOB:  coJieoOpa3yrolire (OCHOBHbBIE, KUCJIOTHBIE, aM(DOTepHbIE) U
HecosieoOpaszyromue. HomeHknaTtypa okcuaoB. @Du3nyueckue U XUMUYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukanuss OCHOBaHMI: IIENOYM M HEPACTBOPUMBIE
ocHoBaHus. Homenkmarypa ocHoBaHui. PU3MYECKHME M XMUMHUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanust xkucior. Homenknarypa kucior. @usznyueckue u
XMMHUYECKHE cBoMCTBA KuCnOT. Psan aktuBHoctm MetayuioB H. H. bekerosa.
[lony4yeHne KACIOT.

Comu. Homenknarypa cosneid. @uU3ndeckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tomyuyenue couen.

I'eneTnyeckas cBsI3bp MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENEIICHUE COAEPKAHUSA KUCIOpOAa B BO3AYyXE, MOIYUYEHHUE,
coOupaHue, paclo3HaBaHUE M HW3YYEHUE CBOMCTB KHUCJIOpOJa, HaOJ0IeHHE
B3aUMOJICMCTBUSL BELIECTB C KHCJIOPOJAOM M YCJIOBUS BO3HUKHOBEHUS U
MpeKpamieHus ropeHus (moxkapa), O3HAKOMJIGHHE ¢ oOpa3llaMH OKCHIOB H
OMMCAaHUE MX CBOMCTB, MOJIydeHHE, COOMpaHUE, pacCllO3HaBaHHE U HW3YUYCHHE
CBOWMCTB Bojopoja (ropeHue), B3aummojeicTBre Bogopoaa ¢ okcugom meau (1)
(BO3MOKHO HCTIOJB30BaHUE BUIECOMATEPUATIOB), HAOMIOIEHNE OO0pa3IloB BEIICCTB
KOJMYECTBOM | MOIIb, HCCIIeJOBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PpPACTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOIO BEIECTBA, B3aMMOJECUCTBUE BOAbI C METAILIAMHU
(matpueM u©  KadblmeM) (BO3MOXKHO  HCIMOJIb30BAaHUE  BHUAECOMATEPHUAJIOB),
HCCTIEIOBaHNE O0Opas3oB HEOPTraHWYECKUX BEIHISCTB  PA3IMYHBIX  KIIACCOB,
HaOIIOZICHNE M3MEHEHHSI OKPACKH MHIMKATOPOB B PACTBOpPAX KHUCIOT W IIEIOYEH,
u3yueHue B3aumoneicTBus okcuma menu (Il) ¢ pacTBopoM cepHOU KHCIOTHI,



KHCJIOT C METaJulaMH, PEAKIUil HEWTpaau3aluu, IOJIYyYEHHE HEPaCTBOPUMBIX
OCHOBAHHUM, BBITECHEHUE OJHOIO METaJla JPYIMM M3 PacTBOpa COJIM, PEIICHHE
DKCIEPUMEHTAIBHBIX 33Ja4 M0 Teme «BaxHenmme Kiaccbl HEOPTaHUYECKUX
COCIUHEHUI».

IMepuognueckud 3akoH u Ilepuognueckass cucreMa XHUMHYECKHUX
ieMenToB JI. . MenageneeBa. CrpoeHue aroMoB. XHMHYECKAsi CBA3b.
OxucIANTeIbHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBble MONBITKM KiIacCU(pUKAIMM XUMUYECKHX 3JIeMEHTOB. lloHsTHE O
rpynmnax CXOAHBIX 3JJIEMEHTOB (IUEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAIbI,
rajloreHbl, UHEPTHBIE Ta3bl). DIEMEHTbI, KOTOpble 00pa3yroT aM(POTEPHbIE OKCH/IBI
Y TUAPOKCUJIBL.

Ilepnogmueckuit 3akoH. [lepuoanueckas cucreMa XUMAYECKUX IEMEHTOB /1.
N. Menneneera. Koporkonepuoanas u jymmHHoneproaHas ¢hopmel [lepuoanueckoit
cucteMbl xumudeckux dneMeHTtoB J[. M. Menneneesa. Ilepuoapl u rpynmsl.
PU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIILI JJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otonsl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  O0O0JIOYEK AaToMOB  MepBbIX 20 XMMHUYECKHX  3JIEMEHTOB
Ilepnogmueckonn cucremsl [I. WM. MenneneeBa. XapakTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHUsl pajJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYyNIaM U IEPUOTAM.

3nauenue [lepuoanyeckoro 3axkoHa u [lepnoanvyeckoil CUCTEMbI XUMUYECKUAX
JJIEMEHTOB ISl pa3BuTUsA Hayku M npaktuku. . WM. MenpeneeB - yd€Hbld U
rpakIaHUH.

Xumunyeckass cBs3b. KoBaneHTHass (MOJiipHAsE W HEMOJSIPHAsi) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAs CBSA3b.

Crenenp okucienus. OKMCIUTENBHO--BOCCTAHOBUTEIIbHBIE PEAKIINY.
[Ipouecchl oOkuciIeHnst 1 BOCCTaHOBIIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

M3y4YeHHe O0O0pa3lioB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBHE
TUAPOKCUAA LIMHKA C pAacTBOPAMHU KHUCJIOT W IIEJIIOYEH, IMPOBEIECHUE OIIBITOB,
WUIFOCTPUPYIOIIMX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peakiuu pa3noKeHus, COSTUHEHHUS).

Mescnpeomemmnuie ceazu

Peanuzanust mMexXnpeAMETHBIX CBS3€H MpU U3YYEHHH XUMHM B 8 Kjacce
OCYUIECTBJISIETCS. 4Y€pe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX
NOHSATHM, TaK U MOHATHM, SBJIAIOLIIMXCA CUCTEMHBIMU IS OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O [TUKJIA.

OO011ue ecTeCTBEHHO--HAYYHbIE MOHATHSA: HAYYHbIN (DaKT, TUIOTE3a, TEOpus,
3aKOH, aHajiu3, CHHTE3, KiacCU(pUKALMs, MEePUOJUYHOCTb, HAOIIOACHHE,



AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®u3uka: Marepus, aToM, DOJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TONBI, PAJUOAKTUBHOCTh, MOJICKYJA, SJIEKTPUUECKUN 3apsii, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSHHE BEIIECTBA, a3, (DU3UYCCKUE BEITUUMHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE3/1bI, COMHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOJIbI, TOJIE3HBIC
HCKOIIA€MBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHYeCKasi peaKus

[Tepuonnueckunt 3axoH. [lepuoanueckas cucreMa XMUMAYECKUX JIEMEHTOB /l.
. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHECHUHU CBOWCTB
XUMUYECKUX DJJEMEHTOB TIEPBBIX TPEX TNEPUOAOB, KaJMsl, KAJIbLIUI U UX
COCIMHEHU B COOTBETCTBUM C TIOJIOKEHUEM »3JIEeMEHTOB B llepmonmueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BemecTBa: BUIbl XMUMHUYECKOW CBSI3U. THUIBI KPUCTAJUITMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOM PEIIETKU U
BHJIa XUMHUYECKOH CBSI3H.

Knaccudukanus m HOMEHKJIaTypa HEOPTraHWYECKUX BEIIECTB. XUMUUYECKHE
CBOWCTBA BEILIECTB, OTHOCAIIUXCA K PA3JIUYHBIM KJAaccaM HEOPraHWYECKUX
COCIMHEHUN, TEHETUYECKAs CBS3b HEOPraHMYECKUX BELIECTB.

Kiaccudukanus XuMuuecKux peakiuil Mo pa3indyHbIM MpU3HaKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEaKIMU BEMIECTB, MO TEII0BOMY 3(ddekTy, 1o
U3MEHEHHIO CTENEHEH OKHCICHHUS XMMHYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTUIO KaTaiu3aTopa). DK30- U SHIOTEPMHUUECKHE PEaKIUU, TEPMOXUMHYECCKUE
YpaBHEHHUS.

[lonsiTue o ckopocth XUMHYeCcKOl peakuuu. [loHsTHE 00 OOpaTUMBIX H
HEOOPATHUMBIX XUMHUUYECKUX peakiusx. [IoHsATHEe O TOMOTE€HHBIX M TE€TePOreHHBIX
peakuusx. [lonstue o karanmse. [lonsatrne 0 xumuueckom paBHOBecUU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEaKUUH U IIOJ0KEHHUE XUMHUYECKOrO

PaBHOBECHSL.
OKHCIIUTENTbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLMU,  AJIEKTPOHHBIA  OanaHc
OKHCIIUTEJIBHO-BOCCTAHOBUTEIILHON peaKkuuu. CocraBnenue YPAaBHEHUM

OKHCJIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKUHUA C  HMCIOJIB30BAHUEM  METOAA
3JICKTPOHHOTO OajaHca.

Teopus 2MEKTPOIUTUIECKON AUCCONUALNNA. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonbl, aHnoHbl. MeXaHnW3M IUCCOLMALMM BEIIECTB C Pa3jIM4YHBIMH BUIAMHU
xuMuueckon cBs3u. Crenens aucconuanuu. CuiabHbIE U ca0bIe JIEKTPOTUTHI.

Peakunu nonHoro oomMena. Y clioBusi MPOTEKaHMs peakiuii HOHHOTO 0OMeHa,
IIOJIHBIE W COKpAlllEHHbIC HOHHBIE YpaBHEHMs peakuui. CBoWcTBa KHCIOT,



OCHOBAHMI U COJIEH B CBETE MPEJCTABICHUN 00 3JEKTPOIUTUYECKON JUCCOLIMALINH.
KauecTBeHHbIe peakiiuu Ha HOHBI. [loHATHE O THApONIH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEIAMH KPHUCTAUIMYECKUX PEIMIETOK HEOPraHUYECKHUX
BELIECTB - METAJIOB M HEMeTAUIoB (rpaduTa M ajiMasa), CJIOKHBIX BEIECTB
(x7opuaa HaTpHsl), UCCIAEAOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIuu OT
BO3JICUCTBUSI  PA3IMUYHBIX  (AKTOPOB, HCCIENIOBAHUE  DIEKTPONPOBOIHOCTU
pPacTBOPOB BEILIECTB, IMpOLECCa AUCCOLMALMMA KHUCIOT, IIEJIOYEd U COJer
(BO3MOXXKHO  HWCIIOJIb30BAaHUWE BHUJEO  MaTEpUANIOB), IPOBEIACHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TMPU3HAKKM  MPOTEKaHMs]  peakliuii  HMOHHOTO  OOMEHa
(oOpa3zoBanue ocajka, BBIJIEJICHUE Tra3a, o00Opa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUI
(ropenue, peakuuu pasyIoKEHHUs, COCAMHEHMS), PACIO3HABAHUE HEOPTaHMYECKUX
BEIIECTB C IIOMOIIBK) KAaYECTBEHHBIX PEAKIMHA HA  HOHBI, PpEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTansbl 1 X coeIMHEHUS

O6miass xapaktepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapaKkTepHble cTerneHu OokucieHus. CTpoeHne U (pu3MyecKkue CBOMCTBA MPOCTHIX
BEILIECTB - TAJION€HOB. XMMUYECKUE CBOKMCTBA Ha MPUMEPE XJIOpa (B3aUMOACICTBHE
C MeTajulaMHu, HeMeTallaMu, wienodamu). XiopoBojaopon. ColisiHas KHCIIOTa,
XMMHUYECKHE CBOWCTBA, TNOJy4YeHUE, NOpuMeHeHue. [JlelictBue xjopa U
XJIOpPOBOJIOPOJIa HA OPraHU3M 4YeJIOBEKA. BakHEHIINE XJIOPUIbI M UX HAXOXKICHUE B
IIPUPOJIE.

O6mras xapakrepuctuka ameMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHne u (pumyeckue CBONCTBA
MPOCTHIX BEIIECTB - KUCIOPOJIa U CEPbl. AJUTOTPOIHBIE MOAU(DHUKALIUN KHCIOPOa U
cepbl. XHMHUYECKHE CBOMCTBAa cepbl. CepoBOJOpOA, CTpoeHue, (unveckue Hu
XUMHYECKUE CcBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHIOB.
Cepnas kucioTa, pu3nuecKre 1 XUMAYECKUE CBOUCTBA (00IIHE KaK MPEeICTaBUTEIIS
KJlacca KHCIIOT W crnenuduieckne). XUMUYECKUE PEaKIuu, JIeKalue B OCHOBE
IPOMBIIIEHHOTO CIoco0a MONy4YeHUs: cepHOW KHUCIOThl. [IpuMeHeHue cepHoit
kuciaoThl. CoJIM CepHOM KHUCIOThI, KA4yeCTBEHHAs peakuus Ha Cyiab(haT-uoH.
Haxoxnenue ceppl U €€ COCOIUHEHHH B MPUPOAEC. XHUMHUUYECKOE 3arpsi3HEHHUE
OKpYXKalolEl Cpellbl COEIUHEHHUSIMU cepbl (KUCIOTHBIE MOXKIU, 3arpsa3HCHHE
BO3]lyXa U BOJOEMOB), CIOCOOBI €T0 MPEJOTBPAIICHUS.

O6mas xapakrtepuctuka 31aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUS. A30T, pacnpOCTpaHEHHE B IMPUPOJE,
¢uznyeckue U XuMuueckue cporcta. Kpyrosopor azora B npupojae. AMMHaK, ero
du3nUecKre U XMMHUYECKUE CBOWCTBA, TOJydeHHE U nMpuMeHenne. Conu aMMOHUS,
ux (pU3MYEeCKue U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha



MOHBI aMMOHUS. A30THas KHCIIOTa, €€ MOJydeHue, (PU3NYEeCKHe U XUMUYECKUE
cBolcTBa (OOmIME Kak MPENCTABUTENsl Kjlacca KHUCIOT M crnenuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM AaMMOHHS B KayeCTBE MHUHEPAIbHBIX
ynoopeHui. XUMUYECKOE 3arpsi3HEHUE OKPY>KAIOIIEH cpeibl COSAMHEHUSIMH a30Ta
(KUCTIOTHBIE JIOKIHW, 3arpsi3HEHHE BO3AyXa, MOYBBl W BoAoéMoB). Docdop,
ajoTponHbie Moaudukanuu dochopa, Puznueckre U XUMUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dpochopHas kucinora, GU3HMUECKUE ¥ XUMHUUECKUE CBOWCTBRA,
nonyuenue. Mcnons3zoBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI0OPEHHIA.

Oo6mrast xapakrepuctuka 3aeMeHTOB |VA-TPYIIIBL. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE€  CTENEHU  OKHUCIEHHUS.  YTIEpOHd,  aJUIOTPOIHBIE
MOJU(UKALIUKA, PACIPOCTpAHEHHWE B TpHUpoAe, (GU3MUECKHE W XUMUYECKUE
cBoricTBa. Ancop6uus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
(u3nuecKre 1 XMMHYECKHE CBOICTBA, ICMCTBUE HA )KUBbIE OPTAHU3MBI, IOJYyYEHUE
U MIPUMEHEHHE. DKOJIOTHIECKHE MPOOIIEMBI, CBsI3aHHBIE ¢ oKcuaoM yriepoaa (1V),
rUnoTe3a riao0aibHOrO MOTEIUICHHUS KJIMMAaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KUCIIOTa U €€ CoNM, UX (PU3NYECKHEe U XUMHUYECKHE CBOMCTBA, MOJIYYCHHE U
npumeHeHue. KauecTBeHHass peakuuss Ha KapOoHaT-uoHBL. lcrmosb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIEHHOCTH U CEJIbCKOM XO31CTBE.

[lepBoHavasibHBIE TIOHATHUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCAMHEHHSIX
yraepoaa (MeTaH, 3TaH, STUJIEH, alleTUIIEH, STAHOJI, TJIMIIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HWCTOYHUKH YTIEBOAOPOAOB (yroyib, NPUPOAHBIA Ta3, HEPTH),
MPOJIYKThl HX TepepaboTku (OE€H3MH), UX pOJib B OBITY M MNPOMBIILIEHHOCTH.
[ToHsiTHE O OMOJIOrMUECKH Ba)KHBIX BELIECTBAX: JKUpaX, O€NKax, yrieBojax - U Ux
poiM B JKHA3HUM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCTMHECHUU.

Kpemuuii, ero ¢usmyeckne HM XHMMHYECKHE CBOWCTBA, MOJYyYEHUE H
npumeHenue. CoequHeHust KpeMHus B mpupoje. OOuue npeactaBieHus 00 OKCUae
kpemuus (I1V) u kpemuueBoit kuciaore. CHIMKATBI, UX HCIOJIb30BaHKE B OBITY, B
MIPOMBIIUICHHOCTH. BakHelllne CTpoUTeNbHbIE MaTepualbl: KEepaMuKa, CTEKIIO,
1eMeHT, OeroH, kene300eToH. IIpobOimeMbl  O€30IIaCHOTO  MCIOJIB30BAHMS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumMenm:

H3ydeHue o0pa3lloB HEOPTAaHWYECKUX BEIIECTB, CBOMCTB COJSTHOW KHUCIIOTHI,
MPOBE/ICHUE KaYECTBEHHBIX PEAKIUi Ha XJIOPHUI-HOHBI U HAOIIOJCHUE MPU3HAKOB
WX TIPOTEKAHUS, OMBITHI, OTpaKAIOMINEe (U3UYECKUE M XHUMHYECKHE CBOWMCTBA
TaJIOTEHOB U MX COEJAMHEHHH (BO3MOXKHO HCIIOIb30BAaHUE BUIECOMATEPUAIIOB),
O3HAaKOMJIEHWE C 00pa3lamMu XJOpUAOB (TaJOr€HUJ0B), O3HAKOMJIEHHE C
oOpasmamu  ceppl M €€  COEQUHEHUSMH  (BO3MOXXHO  MCHOJB30BAHUE
BUJICOMATEPHAIIOB), HAOIIOEHUE Tpoliecca OOYTIIMBaHUS caxapa IMoj AeHCTBHEM
KOHIEHTPUPOBAHHOM CEpHOM  KHUCJIOTHI, H3yYE€HUE XHUMHUYECKUX CBOMCTB



pa30aBIIEHHON CEPHOM KHUCIIOTHI, MPOBE/ICHNE KAYECTBEHHON peakinu Ha CyibgaT-
MOH M HAOJIO/ICHHE MNpHU3HaKa e€ NPOTEeKaHHs, O3HAKOMJIEHHE C (pU3nYecKuMu
cBoiicTBamMH a3oTa, (ochopa W UX COCTUHEHHH (BO3MOXKHO HCIIONIb30BAHHE
BUJICOMATEPHAIIOB), 00pa3liaMu a30THBIX M (PocHOpHBIX yAOOpEeHUH, TOTyYeHHE,
coOupaHue, paclio3HaBaHUE M HW3Y4YEHUE CBOMCTB amMMHUaka, IPOBEICHUE
KaueCTBEHHBIX peaKIMil Ha HOH aMMOHUS U (pochaT-nuoH U U3yUYEeHHE MPU3HAKOB UX
IPOTEKaHUs], B3aAMMOJCHCTBUE KOHUEHTPUPOBAHHOMW A30THOW KHUCJIOTBI C MEIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), W3Yy4YCHHE MOZENEN
KPUCTAINTMYECKUX pEIIETOK anMasa, rpadura, ¢yiepeHa, O3HAKOMICHHE C
IOPOLECCOM aJCOpPOLMHU PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPOMCTBOM MPOTUBOTra3a, MOJy4eHHE, COOMpaHUE, PACIIO3HABAHUE U W3YUYECHHE
CBOMCTB YTJIEKHCIIOTO Ta3a, IPOBEICHHE KAaueCTBEHHBIX peakUuid Ha KapOoHAT W
CUJIMKAT-UOHBI M W3YYEHHE NPU3HAKOB MX NPOTEKAHUSA, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHON MPOMBIIUIEHHOCTH, PEIICHUE YKCIIEPUMEHTAIBHBIX 337124
110 TeMe «BakHenIe HeMETAIIIbl U KX COSIUHEHU.

MeTa/lIbl M X COCTUHEHUS

OO0mast XxapakTepUCTUKa XMMUYECKUX AJIEMEHTOB - METaJUIOB HA OCHOBAHHH
ux nosoxeHus B Ilepmommueckoi cucreme xumuueckux siemeHTtoB [l WM.
MenpneneeBa u crpoeHust atToMoB. CTpoeHue MeTtamioB. Meraunueckas CBSA3b U
METaJNINYECKasi  KPUCTAIMYECKAs  PEIIETKa.  OJIEKTPOXUMHUYECKHA  Psif
HanpsHDKeHU MeTauioB. OU3nMYecKkne U XMMHUYECKHE CBOMCTBAa MeTayyioB. O0IIme
cnocoObl MoJydyeHus MeTaiioB. IloHsATHE O KOPpPO3MM METauIOB, OCHOBHBIE
crnocoObl 3alUThl WX OT Koppo3uu. CruiaBbl (CTalb, YyryH, IIOPATOMHUHHA,
OpoH32a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounsle MeTayibl: MoJjiokeHue B llepuogmyeckon cUCTEME XMMUUYECKUX
anemeHtoB [[. 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAaXxOXICHUE B IPUPOJIE.
duznyueckre U XMMHUYECKHe CBOMCTBA (Ha mpumepe HaTpus U Kaiaus). OKcuabl U
TUAPOKCUABI HATpusi W Kauus. [IpuMeHeHue IIETOYHBIX METAUIOB M HUX
COCIMHEHU.

[IlenouyHO3eMeENbHBIE METAIIIBI MATHUW U KaJIbLIW: IIOJIOYKEHUE B
[Tepnoanueckon cucreme xumuueckux anemeHToB [[. M. MengeneeBa, ctpoeHue
UX aTOMOB, HAXO0XAEHUE B ITpupoe. uznueckue U XUMUYECKHE CBOMCTBA MAarHusl
u Kanblus. BaxHelmume coeauHeHUs KaublLMs (OKCHA, THUIPOKCHUM, COJIN).
XKécTtkocTh BOBI U CIOCOOBI €€ yCTpaHEHHUS.

AmromuHuii: nosnoxkenue B [lepuonnueckoil cucteMe XMMHUECKUX 3JIEMEHTOB
. . MeHnneneeBa, CTPOEHHUE aroma, HAXOXICHUE B mnpupone. Pusnueckue u
XUMUYECKHE CBOWCTBA altOMUHUA. AMGPOTEpHbIE CBOMCTBA OKCHIA M TUIPOKCUAA
ATIOMHUHUSL.

Kenezo: nonmoxenue B [leppoanyeckon cucreMe XMuMHYECKUX JIEMEHTOB /J[.
. MengaeneeBa, CTpoeHUE aroMa, HaxXOXIeHHE B mnpupoae. PuznuecKkue Hu



XMUMHYECKHE CBOMCTBA xkee3a. OKCUIbl, THAPOKCUIBI U comu kenesa (11) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKCnepumenm:

O3HaKoOMJIeHHE ¢ oOpa3laMd METAJIOB M CIUIAaBOB, UX (PU3UYECKUMHU
CBOMCTBaMM, HW3Y4YEHUE  PE3yJIbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJEOMATEpUaIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHJA
Kalbllid M HAaTpus C BOJOM (BO3MOXHO HCIOJb30BAHUE BHUACOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB >KECTKOW BOJBI, IIPOLIECCA TOPEHMS JKele3a B KUCIOPOIE
(BO3MOXHO  HMCIIOJIb30BAaHWUE  BUJCOMATEPHUATIOB), MPU3HAKOB  MPOTEKAHMS
KAUECTBEHHBIX PEAKLIHMM HAa MOHBI: MarHus, Kajiblus, aJlOMUHUA, LIMHKA, JKele3a
(1) u xene3a (I11), menu (1), HaOMrOCHNE ¥ OMKMCAHUE MPOLIECCOB OKPAITHBAHUS
IJJaMEHU HOHAMHM HATpus, Kaiusi ¢ Kaiablusgd (BO3MOXKHO UCIIOJIb30BaHUE
BHJIEOMATEPHUAIIOB), UCCIEAOBaHUE aM(POTEPHBIX CBOMCTB T'HIPOKCUAA ATOMHUHHUS
Y TUIPOKCHJIA IIMHKA, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4u 1o TeMe «BakHeilme
METAJUJIbl K KX COCTUHEHHUS.

XuMHS M OKPYKAKOLIAA cpelaa

BemecTtBa u marepuansl B IOBCEJHEBHOW JKM3HM 4YesnoBeka. be3omacHoe
WCIIOJL30BaHME BEIIECTB M XMMUUYECKUX peakuuil B ObiTy. IlepBas momolis npu
XUMUYECKUX 0KOraxX U OTPaBIICHUSIX.

XHUMUYECKOE 3arpsi3HEHUE OKPYXKAIIIel cpedsl (MpenesibHas I0mycTUMAast
KOHIIeHTpaIus Bemects, nanee - [1JIK). Ponp xuMuu B pemieHnn 3KOJIOTHYECKUX
npo0Jsem.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pasloB MaTEpHANOB (CTEKJIO, CIJIaBbl METAJJIOB, MOJMMEPHBIC
MaTepualbl).

Mesicnpeomemmuoie cea3u

Peanm3zanmst mMexnpeaMEeTHBIX CBA3EH NP M3YYEHHH XHMHM B 9 Kiacce
OCYUIECTBJISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHbBIX
MOHATHUM, TaK U MOHATHUH, SBIISIIOIIUXCA CUCTEMHBIMH JJISI OTACJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 ITUKJIA.

OOmre ecTecTBEHHO-HAyYHbIE MOHSTHS: HAy4YHbIM (akT, TMIoTe3a, 3aKOH,
TEOpHUsl, aHaiu3, CHUHTE3, Kiaccupukanusi, TMepUOJAUYHOCTb, HAOIIOJCHHE,
AKCIEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHUE, MOJENb, SIBJICHUE, MapHUKOBBIMI
3¢ deKT, TEXHOIOTHS, MAaTCPHAIBI.

®dusuka: Marepusi, aroM, 3JJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHU]I,
U30TOMbI, PAJMOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUN 3apsll, NPOBOIHUKH,
NOJIYIPOBOJHUKH, JUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeJIO, OO0BEM,
arperaTHoe COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTD, KPUCTAJUIMYECKAS
peméTKa, CIUlaBbl, (PU3WYECKHE BENMYMHBI, CIWHHIIBI W3MEPECHHS, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/b1, COJIHIIE.



buonorust: ¢dorocuHTe3, OpIxaHue, OMocdepa, PKOCHCTEMa, MUHEpaIbHBIC
yI0OpEHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TTOPOBI, TTOJIE3HBIC
HCKOTIaeMble, TOTUIMBO, BOJHBIE PECYPCHI.

KoHTpoJIbHBIE U TMATHOCTHYECKHE PA0OTHI:

8 kmacc: 1) crapToBas AWarHocTuka, 2) KOHTpoOJbHas paboTa 3a IepBOe
noJiyrojaue, 3) MpoMeXyTodHas arTecTanus: Becepoccuiickas mpoBepodHas paboTa
/ KOMILUTEKCHasi KOHTPOJIbHas paboTa

9 knacc: 1) BxogHast KOHTpoJibHasl paboTa, 2) KOHTPOJbHAs padoTa 3a MepBoe
nosyroaue, 3) [pomexxyrounas arrecranusi. KoMiiekcHast KOHTposibHasi paboTa



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MPOTPAMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHMsI JOCTUTAIOTCS B XOA€ OOYYCHHMs] XUMHUH B €IWHCTBE Y4YEOHOU H
BOCIIUTATEIBHON NIEATEIBHOCTH B COOTBETCTBUU C TPATAULMOHHBIMH POCCUHCKHUMHU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPABCTBEHHBIMH LEHHOCTSIMU, IPUHATHIMU B
oOIIeCTBE TNpaBWJIaMHM W HOPMaMH TOBEJACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yUYatOIIUXCS.

JIn4HOCTHBIE ~ pe3ydbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCSl  CUCTEMOM  IMO3UTHMBHBIX ILEHHOCTHBIX OpHEHTALMU U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mMaTpHOTHYECKOr0 BOCTIUTAHMSI:

LIEHHOCTHOTO OTHOULIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIIEIMI0, TIOHMMAaHHs 3HAYECHHUS XHUMHYECKOM HAyKh B IKU3HH
COBPEMEHHOT0 O00IIeCTBa, CIIOCOOHOCTU BIAAETh JOCTOBEPHOW HH(pOpManuen o
NIEPENOBBIX JIOCTMIKEHUSAX M OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XUMUM,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIECTBA;

2) Ipa’kKIaHCKOr0 BOCITUTAHMA:

NPEACTAaBICHUS O COLUMAIbHBIX HOpPMax MW MPaBWIAX MEXKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHO-MCCIEIOBATEICKONM, TBOPYECKOW W JAPYIMX  BHJAX
NESITEIbBHOCTH, TOTOBHOCTH K Ppa3HOOOPa3HOM COBMECTHOM MAESITENbHOCTU IpHU
BBINIOJIHEHUHM y4€OHBIX, TO3HABAaTEIbHBIX 3a]a4, BBIIOJHEHHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUH YYE€OHBIX MPOEKTOB, CTPEMIICHUS] K B3aMMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoliecce ATOW y4uyeOHOW MAEsITeNbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE TOBEACHUE UM TOCTYNKH CBOMX TOBApHILEd C IO3HULIHH
HPaBCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUI MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHPOBO33PEHUYECKUE MPEACTABICHHUS] O BEIIECTBE M XUMHUYECKOM pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABIISIOLIUE
OCHOBY ISl TIOHMMaHUsl CYITHOCTH HAay4HOH KapTUHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHsI TPHUPOIbI, B3aUMOCBS3AX YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIE MOTHBBI, HAlPABJICHHbIE HAa MOJYyYE€HHWE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAUMbIe Al OOBSACHEHHUS HaONI0aeMbIX IPOLIECCOB U SBIICHUM,
MO3HABATENbHOM, WH(OPMALMOHHOW M YHUTATENbCKOM KYyJIbTYPBHL, B TOM YHCIE
HABBIKOB CAMOCTOSITEILHOM paboThl € Y4YEOHBIMH TEKCTaMH, CIPaBOYHOMN



JUTEPATYPOM, JTOCTYMHBIMHU TEXHUYECKUMHU CpEACTBAMU HH(DOPMAIMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOY4YEHWI0O W TIO3HAHUWIO, JIO003HATEIHLHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  camMO00pa30BaHUIO, TMPOEKTHOM W HCCIEI0BaTEIbCKON
JeSATEeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpPaBICHHOCTU M YPOBHSI OOy4Y€HHUS B
JaJIbHEHIIIEM;

4) opMHUPOBaHHUS KYJIbTYPHI 310POBbA:

OCO3HAHWE UECHHOCTU >KU3HHU, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3/I0pPOBBIM 00pa3 »KW3HU, OCO3HAHUE IMOCIEACTBUM U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aIKOTOs, HAPKOTUKOB, KYpEHUs),
HEOOXOJAMMOCTA COOJIIOJICHHUST TIpaBWJI  O€30MAaCHOCTH TMpU  OOpalieHuu C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

5) TpyaoBOIro BOCIIUTAHMS:

UMHTEpEC K MPaAKTUUYECKOMY U3YUYECHUIO TPoeccuil U TpyJa pa3IudHoro poja,
YBaXKEHHUE K TPyAYy M pe3yJbTaram TPYAOBOU NEATEIbHOCTH, B TOM YHUCIE Ha
OCHOBE TMPUMEHEHMSI TPEIMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIM BBIOOD
WHJUBUAYALHOU TPACKTOPUM MPOJIODKEHUSI 00pa30BaHUs ¢ YUETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTU K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCcrenrHon mpoeCCHOHAIBHON JISITSIIBHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 2K0JOrNYecKOro BOCIIMTAHUS:

HKOJIOTMYECKH IIeJIeCO00pa3HOe OTHOILIEHWE K NPUPOJE KaK HCTOYHUKY
JKU3HHU Ha 3€MJIe, OCHOBE €€ CYILECTBOBAHUS, TOHMMAHUE LEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY W TICHXHMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIIOJICHHUS
npaBuJ1 0€30MacHOTO MOBEACHUS MPU pabOTE C BEIIECTBAMH, a TAK)XKE B CUTYAIUSX,
YIPOKAIOIINX 3JOPOBBIO U KU3HHU JIFOJICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJydYaeMble MPU W3YUYCHHH XUMUHU, JJIs
pELICHUs 3a7a4, CBSI3aHHBIX C OKPYKAIOWUIEW NMPUPOTHOU CPEIOU, IS MOBBIILIEHUS
YPOBHSI  DKOJIOTHYECKOW  KyJIbTYpPBhI, OCO3HAHHUS TJOOATBHOTO  Xapakrepa
HKOJIOTUYECKUX TPOOJieM MU IMyTeW HMX penieHus] MOCPEACTBOM METOJ0B XUMUU,
AKOJIOTUYECKOTO MBIILICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeIMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBbIC IS
dbopMUpOBaHUSI MUPOBO33PEHUS OOIICHAYYHbIC TTOHATHA (3aKOH, TEOPHs, PUHITHII,
runore3a, (Gakr, cucTemMa, NpoLecC, OKCIEPUMEHT U JApPYyroe.), KOTOphIe
UCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU W3 ITUX NPEIMETOB (POPMUPOBATH MPEACTABICHHUE O IICIIOCTHOU



HAay4YHOM KapTHHE MUPA, U YHUBEpCAIbHbIC yueOHbIEC JEHCTBUA (I103HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, PETYyJSTUBHBIC), KOTOpbIe oObOecrneunBaroT (popMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO YYeOHOMH
NEeSATeTLHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS

Bba3oBnle Jjornueckue aeiicTBHA:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS TP OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XUMHYECKHX TMOHATHH (BBIACISITH WX XapaKTCPHBIC
MPU3HAKHN, YCTAHABIMBATh B3aWMOCBSI3b C JAPYTUMHU TOHSATHSMH), HCIOJIb30BATh
MOHATHUS JJI1 OOBSICHEHUS OTJEIbHBIX ()aKTOB U SBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH I KJIAaCCU(PUKAUA XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaAKIUH,
yCTaHABJIMBATh NPUYUHHO-CJICACTBECHHBIC CBS3W MEXKAY OOBEKTaMH H3y4YCHUS,
CTPOUTH JIOTHYECKUE PACCYKICHHS (MHIYyKTUBHBIC, CTyKTUBHBIC, IO aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TPUMEHSITh B TIpollecce TMO3HAHUA TMOHATUSA (TIPEIMETHBIE W
MeTarpeIMETHbIC), CUMBOJIMUECKHE (3HAKOBBIE) MOJICIIN, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBEIBATh MHUPOKO MPUMEHSEMBIE B XUMHUU MOJICIBHBIC TIPEICTABICHUS -
XUMHUYECKUN 3HAaK (CHUMBOJI JJIEMEHTa), XMMH4YEecKass (opMyna U ypaBHEHUE
XUMHUYECKON pEeaKIMK - MPU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a]a4, C Y4ETOM
ATUX MOJEJIbHBIX MPECTABICHUN BBISBISATh U XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKN U3Y4aeMbIX OOBEKTOB - XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEaAKIUH,
BBISIBIIATH ~ OOIMME€  3aKOHOMEPHOCTH, TPUYMHHO-CIICICTBCHHBIE CBS3U U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHUE HCMOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHWS, a TAK)KE B KAYECTBE OCHOBBI JIJIs1 (HOPMHUPOBAHMSI TUITOTE3HI TIO TTPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

NPUOOPETEHUE OIbITa 10 TUIAHWUPOBAHUIO, OpPTraHM3AIlMd M TIPOBEICHUIO
YYCHHUYECKUX OKCIEPHUMEHTOB, yMEHHWE Ha0moAaTh 3a XOJ0M TIpoliecca,
CaMOCTOSATENILHO TPOTHO3UPOBATH €r0 pe3yibTaT, GopMynupoBaTh 000OIICHHS U
BBIBOJIBI 1O pe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIEIOBAHUS, COCTABIIATh OTYET
O MpoJIeNIaHHOM padoTe.

Pabora c unopmanueii:

yMEHUE BBIOUpPATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMAIHIO
pPa3TUYHBIX BUJIOB U (OPM TPENICTABIICHUS, MOTYy4YaeMyIO0 M3 Pa3HBIX MCTOYHUKOB
(HaygHO-TIOMYJIIpHAs JIATEpaTypa XHMHYECKOTO COACP)KAHUS, CIPaBOYHBIC
nocobusi, pecypcbl HMHTepHeTa), KPUTHUYECKH OIICHUBATh MPOTHUBOPEUUBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

yMEHUE MPUMEHATH Pa3IMYHbIE METOMBI W 3alpOChl TIPH TIOMCKE U OTOOpE



uHOpPMAIUU M COOTBETCTBYIOUIUX JIaHHBIX, HEOOXOAMMBIX JJI BBITOJIHEHUS
y4eOHBIX U MO3HABATENIbHBIX 3a7]a4 OMpPEACIEHHOIO TUIA, TPUOOPETEHHE OIbITA B
0o0JaCTH  WCTOJB30BaHUS  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYPOW aKTUBHOI'O MUCIOJIb30BAHUS PA3JINYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BhIOUPATh ONTUMAIBbHYIO (GOpMY MpeACTaBiIeHUs MHGOPMAIIUKU U
WUIKOCTPUPOBATh PEIIAEMBIE 3aJa4ll HECIOKHBIMU CXEMaMH, JharpaMMami,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE HCIOIb30BaTh M AaHAJIM3UPOBATH B IMpoIlecce Yy4yeOHOU U
UCCIIEIOBATENLCKON JEATEIBHOCTH MH(POPMAIUIO O BIMSHUU MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SMCTBA M TPAHCIIOPTAa HA COCTOSHHE OKpYXAroLEH ITPUPOIHOU
Cpelbl.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe TelCTBHS:

YMEHHUsI 3a/laBaTh BOMNPOCHl (B XOJe Juanora W (Wiau) JUCKYCCHHM) TIO
CYLIECTBY  OOCyXJaeMoll  TeMbl, (OopMyIupoBaTh CBOM  MPEIJIOKEHUA
OTHOCHUTEJIBHO BBIMOJHEHHS PEAJIOKEHHON 3a/1a4H;

YMEHHSI  TPEACTaBIATh  NOJYYEHHBIE  PE3yJbTaThl  I[MO3HABATEIIBHOM
NEATCIBHOCTH B YCTHBIX M TIMCBbMEHHBIX TEKCTaX; JeJiaTh MPE3CHTAIUIO
pPE3yNbTATOB BBINOIHEHUSI XMUMHUYECKOTO SKCIEpHUMEHTa (Ja00paTOPHOTO OIbITA,
1abopaTopHOI pabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

YMEHMSI Y4eOHOro COTpPYJHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
MO3HABATEJIbHOM W HCCIEAOBATEIbCKOW  JEATENbHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJEM Ha OCHOBE y4€Ta OOLIMX HHTEPECOB M COIIACOBAHMS
no3uruii (00CyXJIeHUsI, OOMEH MHEHMSIMHU, «MO3TOBBIC IITYPMbD», KOOPJIWHAIIMS
COBMECTHBIX JICMCTBUW, OIPENEICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHUE CAMOCTOSITENIBHO OMNPEAENITh UEIN IeATEIbHOCTH, MIAaHUPOBATH,
OCYUIECTBJIATh, KOHTPOJIUPOBATH M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NeSATeILHOCTh, BRIOUpaTh Hanbosee d3PGEeKTUBHBIE CIIOCOOBI PeIIeHUs YICOHBIX U
MO3HABATENbHBIX 337]a4, CAMOCTOSITEJIBHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEIJIOKEHHBIM  AJTOPUTM JIEMCTBUM NIPU  BBIIOJIHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTAaX - BEIIECTBAX MU PeaKUHusX,
OLIEHUBATh COOTBETCTBUE IOJYYEHHOTO pe3yJbTaTa 3asBICHHOW IIE€JIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbl€ B YCJIOBUHU 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX PE3YNbTATOB IO OCBOCHUIO 00S3aTEIBHOTO
COJIEp>KaHMsl, YCTAHOBJIGHHOTO JaHHOW enepaipHOl pabdodeil MmporpamMmoi,
BBIICTISIIOT: OCBOCHHBIE OOYYAIOMIMMHCA HAyYHBIC 3HAHHS, YMEHHUS M CIOCOObBI
NeHCcTBUN, crnenuduyueckre Ui MpeaMEeTHOW oOmactu  «XUMUS», BB



JNEATEIBHOCTH IO  TOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyAIlUsIX.

K koHniy o0yueHus B 8 kij1acce npeiMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHX MOHSITHI: aTOM, MOJEKYJa,
XUMHYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CIO0KHOE BELIECTBO, CMECH
(oHOpOAHAS W HEOAHOPOJHASI), BAJIGHTHOCTh, OTHOCUTENbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBas A0Js XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUH, MOJISIPHBINA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAHHWE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHB
OKHCIICHUS, XMMHUECKas peaklus, KiaccuuKalus peakuuil: peaxkiuu
COCIMHEHHs, pEaKLUU pPAa3jIO0KEHUs, pEaKIUU 3aMEIICHUs, pPEeaKIUu
0oOM€Ha, 3K30- U SHJOTEPMUUYECKHE PEAKINH, TEIUIOBON 3P(PEKT peakiuu,
AJIpO aTOMa, AJIEKTPOHHBIN CJIOM aTomMa, aTOMHasi OpOUTalIb, PaANYyC aToMa,
XUMHUYECKasl CBA3b, NOJIIPHAS M HENOJIAPHAs KOBAJCHTHAs CBs3b, MOHHAs
CBA3b, MWOH, KAaTHOH, AaHWOH, pacTBOP, MaccoBas [OJI1 BellecTBa
(mpolLieHTHAs! KOHIICHTPAIIUs) B PaCTBOPE;

WUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHWYECKHX IOHATHH H
MPUMEHSThH ATH MOHATHS IPY OMUCAHUU BEIIECTB U X MPEBPAIICHMUIA;
UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJIEHUS (opMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OTIPEIENISITh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIMHEHMSIX,
CTENEHb  OKHCJICHHMS ~ DJJIEMEHTOB B  OWHApHBIX  COCJUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCY COEAMHEHUU IO
dbopmynaMm, BHUI XUMMHUYECKOU CBSI3U (KOBaJICHTHAsl U MOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

packpeiBath cmbichn [lepuommueckoro 3akona J[. M. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAaHUE TMEPUOJUYCCKON 3aBUCHUMOCTH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX ToJioxkeHusi B Ilepuoauueckoii cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

OMHUCBHIBATh UM XapakTepusoBaTh TaOnuuHyto ¢dopmy Ilepuoauueckoit
CUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3jinyaTh TMOHATUS  «TJIaBHAs
noarpymnmna (A-rpynma)» u «mnodounas noarpynmna (b-rpymnma)», mansie u
OomnpIIie TEPUOMBI, COOTHOCUTH OOO3HAYEHWs, KOTOPhIE HWMEIOTCS B
tabmune «llepumommyeckas cucrema xumudeckux osnementoB JI. U.
MeHneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij spa, 00Iee YnCciIo AJISKTPOHOB
U pacCTpeeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIACCU(PUITMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIECTBa,
XAMHUYECKHUE PEaKIuH (M0 YHCIy M COCTaBy YYAaCTBYIOIIUX B pPEaKIMU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTCPU30BATH (OHI/ICI)IBaTL) O6H1He XMMHYECKHE CBOMCTBA BCIICCTB
Pa3JINYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHHUC IIPUMCPAMU MOJICKYJLAPHBIX
ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHNYCCKUX peaKuHﬁ;

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHMMOCTH OT UX KAaYCCTBCHHOI'O
CoCTaBa, BO3MOHOCTH IIPOTCKaHUA XHMHUYCCKHX HpeBpameHHﬁ B
Pa3INYHBIX YCIIOBUAX,

BBIYUCIIATE OTHOCHUTCIIBHYIO MOJICKYJLIPHYIO H MOJEIPHYIO MAaCChI BCIICCTB,
MAaCCOBYIO JOJIIO XHMHYCCKOI'O J3JICMCHTA IIO q)OpMYJIe COCIHUHCHNA,
MAaCCOBYIO HOOJKO BCHICCTBA B pPAaCTBOPC, IIPOBOIHUTH paC‘{éTLI I10
YPaBHCHHUIO XUMHYECKOU PCaAKIIUU,

MIPUMEHSITh OCHOBHBIC OTIEPAIIUU MBICIUTEILHON JACATEIBHOCTH - aHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOIICHHEe, CHUCTEMAaTH3allhio, KiacCu(UKaIuio,
BBISIBJICHUE TIPUYUHHO--CJICACTBEHHBIX CBS3€H - ISl M3Y4YEHUS CBOMCTB
BCIICCTB M XUMHYCCKMX pPEaKIMi, €CTCCTBEHHO-HAYUHBIC METOIbI
MO3HAHUS - HAOMIOICHWE, HW3MEPEHHE, MOJCITUPOBAHHE, AKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

ClieoBaTh  MpaBWJiaM  MOJB30BaHUA  XHMHUYECKOW  TOCylIOW U
7abopaTOpHbIM O0OpYy/JOBaHHMEM, a TakXKe TpaBWiIaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMUSIMH TIO BBITOJHEHUIO
7a00paTOPHBIX XUMHYECKHX ONBITOB MO TMOJNYYCHHIO W COOMPAHMIO
ra3oo0pa3HbIX BeHlecTB (BOAOpPOAA M KHCIOPOJa), HPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHON MAacCOBOW JOJIEW PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TMPOBOAWTH  XUMHUYECKHE  DIKCIIEPUMEHTHI  TIO0
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIBIO WHANKATOPOB
(;makmyc, heHondTaaenH, METHIOPAHK U JPYTHE).

K xoniy o0yuyeHus B 9 kj1acce npeMeTHbIE Pe3yJIbTaThl HA 6a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

pPaCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHX MOHATHUN: XUMHYECKUI
9JICMCHT, aToOM, MOJICKYJId, HOH, KAaTHOH, aHHWOH, IIPOCTOC BCHICCTBO,
CJIOXXHOC BCIICCTBO, BAJICHTHOCTBL, JJICKTPOOTPHULIATCIbHOCTL, CTCIICHD
OKHCJICHHA, XUMHUUYCCKAaA PCAKIHA, XUMHUUCCKAA CBA3b, TEILIOBOM 3(1)(1)CKT



peakiuyd,  MOJb, MOJLSIPHBIM  00BEM,  pPacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIMTHI, AJEKTPOJUTHYECKAsT IUCCOIMALMS, PEAKIMU HOHHOTO
oOMeHa, KaTajdu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHMble W
HEOOpaTUMBIE PEaKIUH, OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEaKIINH,
OKHCJIUTENb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBIICHUE, AJUIOTPOIIHS,
aM(OTEepHOCTb, XUMHYECKas CBSI3b (KoBaJIeHTHasI, WOHHAas,
MeTaJZTMYecKas), KpHUCTaUIMYecKass pemérka, KOPpO3Ws METaJlIoB,
CILJIaBbl, CKOPOCTh XHMHYECKON peakiuu, NPEeAeIbHO JOMyCTUMAas
koHueHtpanus [IJIK BemiecTna;

WUTFOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHH W
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBieHUS (HOpMyJ
BEIIECCTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

OMPENIECNATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUECKUX JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAMIECKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIacCy CO€AMHEHUuN 1o (opmyiaM, BUJ XUMUYECKON
CBs3M (KOBaJICHTHAsl, HWOHHAs, METAJUIMYecKasi) B HEOPraHMYECKUX
COCIIMHEHHUSX, 3apsj MOHA MO0 XUMHUYECKON (dopmyre, XapakTep cpeibl B
BOJHBIX PacTBOpPax HEOPraHWYECKUX COCAMHEHUW, TUI KPUCTAIUIMYECKOU
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cMmbici Ilepuogmueckoro 3akona [[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OINKChIBaTh M XapaKTEPHU30BAThH
Tabnmuunyto Gopmy Ilepuonnueckoid cUCTEeMbl XUMHUYECKHUX 3JIEMEHTOB:
paznuyaTh TOHATHS «rJaBHasg mnoArpynna (A-rpynma)» U «mnodouyHas
noarpynna (b-rpymnma)», Maible W OOJbIIME TEPUOABI, COOTHOCUTH
0003HaYCHUsS, KOTOpbIE HMEIOTCS B TIEPUOJMYECKON Tabiuie, ¢
YUCTIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XUMHUYECKUX JIEMEHTOB
(coctaB U 3apdan sapa, 00IIee YUCIO ANEKTPOHOB U PACTIPENCICHUE UX 110
AIIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB U WX COCIMHEHUN B Mpelesiax MajlblX NEPUOJOB U
IJIaBHBIX NOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMHUYECKHAE DJICMEHTBI, HEOPTraHWYCCKHUE BEIECTBA,
XUMUYECKHAE peakmuu (M0 YUCIY W COCTaBY YYaCTBYIOIIMX B PEAKIUU
BEILIECTB, MO TEII0BOMY 3(P(DEKTy, 0 U3MEHEHUIO CTEMEHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATh) OOIIME M CHEIUDUUECKUE XUMHUYECKHE
CBOMCTBA TPOCTBHIX U CJIOXKHBIX BEIIECTB, TOATBEPXIasi OMHMCAHHE



IpUMEPAMH MOJEKYJSIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XAMHWYECKUX PEAKIUN;

COCTABJIITh  YPABHEHUSA DJJEKTPOJUTHYECKOM JTHCCOLMALMU  KHUCIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIUN HOHHOIO
oOMeHa, YypaBHEHHUS peakUui, NOJATBEPKIAIOIMX CYIIECTBOBAHNE

TE€HETUYECKOM CBS3HU MCKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB,

PaCKpPbIBATh CYITHOCTb  OKHCIIMTCIBbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ

MMoCPCACTBOM COCTABJICHHS 3JICKTPOHHOI'O OajaHca dTHX peaKHHﬁ;

MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAaHUS XHUMHYECKUX IPEBpPAIICHUH B Pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MAacChl BELIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO »dJeMeHTa 1o ¢GOopMyJie COeIUHEHUS,
MAacCCOBYIO JIOJIK0 BEIIECTBA B PAacTBOPE, MNPOBOAUTH PACUETHl IO
YPaBHEHUIO XUMHUYECKOU pPEaKIINU;

COOJTI0IaTh MPaBUJIa MOH30BAHUS XUMHUECKON TMTOCYI0N | JIA0OPATOPHBIM
o0opyoBaHMEM, a TakXe IMpaBuwia OOpallleHUs] C BEIIECTBAMU B
COOTBETCTBHUM C MHCTPYKUIUSIMH TI0 BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB 10 TOJYyYCHUI0 M COOMPAHUIO Ta3000pa3HBIX
BEIIECTB (aMMHAKa U YTIIEKHCIIOTO rasa);

MIPOBOJIUTH PEAKIINH, TOATBEPIKIAIOIINE KAYSCTBEHHBIN COCTAB PAa3TMIHBIX
BCIIIECTB: PACIO3HABATh OMBITHBIM ITyTEM XJIOPHA-, OpOMHA-, HOIUI-,
kapOoHat-, ¢ocdar-, CHIHMKAT-, CyJIb(aT-, THUIPOKCUI-HUOHBI, KATHOHBI
aMMOHHUSI M WOHBI M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

IPUMEHSATH OCHOBHBIC OTMEPAIUY MBICITUTEIHHON IEATETHHOCTH - aHAJU3 U
CUHTE3, CpPaBHEHHE, 0000IICHUE, CHCTEMAaTU3AINIO, BRISIBIEHUE MPUUYUHHO-
CIIEICTBEHHBIX CBSI3€H - JIJISI U3y4YEHUS! CBOMCTB BEILECTB M XUMHUYECKUX
peakiuii, eCTeCTBEHHO-HAYYHbIE METOJbl TO3HaHWUS - HaOII0JCHHUE,
U3MEpEeHUe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u KonTposibHbIe IIpakTuyeckue JJieKTpOHHBIE (HU(PPOBBIE)
n/n TeM MPOrpaMMBbl Beero padoTsI padoThbI o0pa3oBaTe/ibHbIE PeCypChl
Paznea 1. [lepBoHayaibHble XUMHYECKHE OHATHUSA
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https://m.edsoo.ru/7f41837¢c
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12 BemectBa u xumuueckue 15 Bu6anorexa LIOK
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Hroro no pazaeny 21
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Boznyx. Kucnopoa. [lonsitue 06 bu6nmoreka [JOK
2.1 6 1
OKCHJaX https://m.edsoo.ru/7f41837¢
b2 Bonopoa.Ilonstue o kucnorax u 8 1 1 bubnuotexa [JOK
' COIAIX https://m.edso0o.ru/7f41837c
b3 Bona. PactBopsl. [Tonsitue 00 5 1 bu6mmoreka [JOK
' OCHOBaHHUAX https://m.edsoo.ru/7f41837¢c
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HEOPraHUYECKUX COCAUHEHUI https://m.edso0.ru/7f41837c
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Bbu6nuoreka [JOK
https://ni.edsoo.ru/7f41837c

bu6mmoreka IJOK
https://m. edsoo.ru/7f41837¢

Bu6nnoreka [JOK
https://m. edsoo.ru/7f41837¢c

bubmuoreka ITOK https://m.
edsoo.ru/7f41837¢c
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9 KVIACC

KoJsnyecTBo 4yacos JJIEKTPOHHBIE
(undgposbie)
HanmenoBaHue pa3jiesioB U TeM
Ne ni/m Koutpoasusie | IpakTuyeckme | 00pa3oBaTeibHbIe
NMPOrpaMmblI Bcero
padoThI padoThI pecypchl
Paspnen 1. BemecTBO M XMMHYECKHE PEaAKIUH
11 [ToBTOpeHue U yriydiieHne 3HaHu| 5 1 bubanorexa LIOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca hEt’E)E:ZZm.edsoo.ru/ 7f41
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubmmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41 a636
13 DIIEKTPONUTHYECKAS JUCCOLIHALIHS. 8 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41 a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO011ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. ['anorensl https://m.edsoo.ru/7f41 a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-TPYIIILL. Cepa u eé 7 bubmiorexa LIOK
' P https://m.edso0.ru/7f41 a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 sneMeHToB VA-TPVIIIILL. A30T, pocdop u ux 7 1 1 bubmmorexa LIOK
' ' ’ P https://m.edsoo.ru/7f41 a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
” H pIV Ap v L0 , Bubmiorexa [IOK
' 3HeMeHTVOB TPYTHIBL Y TIEpOsL 1 https://m.edsoo.ru/7f41 a636
KPEMHHM U UX COCTUHEHUSI
Wroro no pazueny 28
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IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIACC

n/ n

Tema ypoka

KoanyecTBO 4acoB

Bcero

KonTpoabu
ble padoThbI

IpakTn
yecKkHne
padoThbI

Hara o
IUIAHY

dara mo
dakrty

IIpeamer xumuu. Pojib XMMUH B )KU3HU YEIOBEKA. XUMUS B CHCTEME
Hayk. Tena u BeniectBa. @U3NUECKHE CBONCTBA BEIIECTB.
ArperaTHoe COCTOsIHME BEUIECTB. BBOJHBIN MHCTPYKTAX MO TEXHUKE
0e30ImacHOCTH

IToustue o METOAaXx MMO3HAHUA B XUMUH. X0O: HN3YUCHHUEC U OITMCAHUC
(bu3NIEeCKUX CBOMCTB 00pa3I[0B HEOPTaHMUECKUX BEIIECTB;
3HAKOMCTBO ¢ XUMHUYECKOHN MOCYIOM.

[IpakTuueckas padora Ne 1 «IIpaBuna paGoTsl B 1abopaTopuu U
puéMBI 00paIleHus ¢ Ta0OpaTOPHBIM 000PYI0BaHUEMY (MHCTPYKTAXK
o Th)

YucTele BemeCTBa U CMECH. CTapTOBaSI JAUarHoCTuKa

Crioco0sl pazaenenus cmeceit. XJ: u3ydeHue crnoco00B pa3eineHus
CMeceii: ¢ MOMOIIbI0 MarHuTa, GUIBTPOBAHNE, BhIMIAPUBAHUE,
JUCTUIUISILMS, XpoMaTorpadus

[TpakTrueckas padota Ne 2 «Pa3nenenue cmeceit (Ha mpuMepe
OYHCTKHU NOBapeHHOU coin)» (MHCTpykTax 1o Th)

ATOMBI U MOJIEKYJIBI

Xumuueckue 351eMeHThl. CHMBOJIBI XUMUYECKHUX 2JICMEHTOB

[IpocTsle U COXKHBIE BENIECTBA

10

ATOMHO-MOJIEKYJIIPHOE YUEHHE

i




11

3aKOH MOCTOSIHCTBA COCTABa BEIIECTB. XUMHUECKask GopMyIia.
BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. XJ: CO3aHHE
Mojiesieil MOIeKy (IIapOCTEP>KHEBBIX )

12

OTtHocuTenbHas aToMHasg Macca. OTHOCHTEIIbHAS MOJICKYJIsIpHasd
Mmacca

13

MaccoBas 107181 XUMHYECKOI'0 3JI€MEHTa B COSIMHECHUH

14

KommuectBo BemectBa. Moins. MossipHas macca. B3anMocss3p
KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CAWHHUI BECIICCTBA.
Pacuétsl o popmynaMm XMMHUYECKHX coeAMHEHUH. XJ: Habmo1eHne
00pa31oB BEIIECTB KOJIMYECTBOM 1 MOJIb

15

dusznyuecKre 1 XUMUUIECKHE SIBJICHUS. XUMUYECKast peakius. XJ:
HaOmoieHne pu3nIecKuX (TUTaBJIEHUE BOCKA, TassHUE JIBJIA,
pacThpaHue caxapa B CTYyINKe, KHTICHHE U KOH/ICHCAIUs BOJIbI) U
XUMHUYECKUX (TOpEeHUe CBeUH, MPOKaIMBAaHUE METHOM MPOBOJIOKH,
B3aMMO/ICIICTBIE MeTia C KHCIOTOMN) SIBJICHUN

16

XuMmudeckas peakuus U e€ npusHaku. XO: HaOII0AeHUE U ONMCAHNE
MIPU3HAKOB MIPOTEKAHUS XUMUYECKUX peakluil (pa3aoKeHue caxapa,
B3aUMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapus, pa3ioxKeHne
runpokcuaa meau (II) npu HarpeBaHuu, B3aMMOAEHCTBHE XKele3a C
pactBopom conu meau (1I)

17

3aKkoH COXPAaHCHUSA MACChI BEIICCTB. XUMUYECKHUE YpaBHCHMU. XD:
Ha6J'IIO,Z[CHI/IC 1 OIIMCAaHUC PE3YJIbTATOB IPOBCACHUS OIIbITA,
HIUTIOCTPUPYIOLICTO 3aKOH COXPaHCHUA MACChI

18

Knaccudukanus XuMHUeCcKUX peakinii (COeTUHEHHs, pa3IoKeHUs,
3aMeleHus, o0OMeHa)

19

Brrunciienust KoJimuecTBa, MacChl BEIIECTBA 10 YPaBHEHUSM
XMMHYECKUX PEaKIUI




20

Brruncienus KOJIMYCCTBA, MACChI BCUICCTBA 110 YPABHCHUAM
XHUMHUYCCKUX pCaKHI/Iﬁ

21

0O06001IeHYE ¥ cucTeMaTh3alud 3HaHuil no reMme «BemmecTsa u
XUMHYCCKHUE PEAKITHI

22

Boznyx — cmechk razos. CocraB Bo3ayxa. Kucinopoa — sneMeHT u
npocroe BeuecTBo. Haxoxnenue kuciaopoa B npupoje. O30H -
IIOTPOIHAS MOAU(UKAINS KUCIOpoaa. XD: KaueCTBEHHOE
oTpesieNIeHUE COACPKAHUS KUCIOPOa B BO3AyXe

23

dusnueckre 1 XMMUYECKHE CBOMCTBA KUCIOpOoAa (PEaKIi TOPEHHE).
Oxcunpl. XJ: HaOIr0IeHUE B3aMMO/ICHCTBHS BELIECTB C KUCIOPOIOM
1 yCJIOBMSI BOSHUKHOBEHMSI U ITPEKpAILlEHUs TOpeHus (Toxkapa),
O3HaKOMJIEHHE ¢ 00pa3IaMy OKCHJIOB U OMTMCAHNE X CBOWCTB

24

[Ipumenenue kucnoponaa. CriocoObl MOSydeHUs: KUCIOPOoa B
n1a0opaTOpUM U MPOMBINUIEHHOCTH. KpyroBopoT kucnoposa B
pupoje

25

TennoBoii 3¢ (peKT XUMUUECKON peakiuy, TEPMOXUMHUYECKHE
YPaBHEHUS, K30~ U SHAOTEPMHUUECKNE PEAKIINH

26

TorumBo: yrons u MeTaH. 3arps3HeHUE BO3/lyXa, YCUICHNE
MapHUKOBOTO 3 deKTa, pa3pylLIeHne 030HOBOTO CII0s

27

[IpakTuueckas padora Ne 3 no teme «llonyuenue, cobupanue,
pacrio3HaBaHMe, HU3y4eHHE CBOMCTB KUCI0poaay (MHCTpyKTax 1o Th)

28

Bonopon — snemeHT u npocroe BemecTBo. Haxoxaenue Bogopo/ia B
pupoie

29

®u3NYECKNe U XMMUYECKUE CBOMCTBA BOJOPOIA. XI:
B3auMoieiicTBre Bogopoaa ¢ okcuaom mean (1)

30

Kucnote! u comu. X3: ucciaenoBanue o0pa3iioB HEOPraHUYECKUX
BEIIIECTB PA3IMYHBIX KJIACCOB




31

[TpumeHeHne U criocoObI TOTYYSHHS BOIOPO/IA

[Tpaktuyeckas padora Ne 4 o teme «Ilomydenue, cobupanue,

32 pacrno3HaBaHHE U U3YUYE€HHUE CBOICTB BOJOpOia (TOPEHUE)»
(uHCTpYyKTaX 110 TH)

33 KonTpomnbHas paboTa 3a epBoe moayroaue

34 Mousipablii 00bEM ra30B

35 Pacy€rbl N0 XMMHUECKUM ypaBHEHUSIM
®u3nyecKue U XMMHYECKHE CBOMCTBA BOABI. KpyroBopoT BoJibI B

36 npupoje. 3arpsa3HeHue NpUpoIHbIX Boj. OXpaHa U OYMCTKA
OPUPOJHBIX BOA. XO: B3aUMOAEHCTBUE BOJBI C METAJUIaMU (HATpUEM U
KaJIBITEM )

37 OcHoBanus. X3: HaOIr01eHUE U3MEHEHHS OKPACKH HHAMKATOPOB B
pacTBOpax KHCJIOT U LIeJIoYeit
Bona kak pactBoputens. PactBopsl. HachlllieHHbIE 1 HEHACHIIIEHHBIE
pacTtBophbl. PacTBOpuMOCTH BelecTB B BoJie. MaccoBasi 10151 BelllecTBa

38 B pacTBope. Posib pacTBOpPOB B IPUPOJE U B KU3HU YeIOBeKa. XO:
UCclieIoBaHNE 0COOEHHOCTEH pacTBOPEHUS BELIECTB C PA3TUUYHOM
PacTBOPUMOCTBIO

39 Pacuérel M0 XMMHUYECKHM ypaBHEHUSIM
[TpakTruyeckas padora Ne 5 mo teme «IIpurotoBieHue pacTBOpoOB C

40 ONpeeIEHHON MaCCOBOU J10JIEW PACTBOPEHHOIO BEILIECTBAY
(uacTpykTax no Th)
Knaccudukanus HeopraHuyeckux coeiuHeHni. OKCUIbI.

41 Knaccugukanus okcuaoB: coiaeodpa3syromue (OCHOBHbIE, KUCIOTHBIE,

amdoTepHbIe) U HecoseoOpaszyromre. HoMeHkmaTypa OKCHIOB.




DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. IlomyueHne okcuioB.

42 X3: uzydyenue B3aumoenicteus okcuaa meau (II) ¢ pactsopom
CEpPHOM KHUCIIOTHI

43 OcnoBanust. Knaccudukanus ocHOBaHUMN: MIETOYN U HEPACTBOPUMBIE
ocHoBaHus. HoMeHkiaTypa ocHOBaHUit

m DuU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBAaHUU. [lonyueHne
ocHOoBaHu#. X3: MOTy4eHHEe HEPACTBOPUMBIX OCHOBAHHIA

45 Kucnotsl. Knaccuduxanus kucnot. Homenknatypa KUCIOT
OU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOT. P akTHBHOCTH

46 metaiioB H. H. bekerona. [lonydyenue kucinot. X9O: usydeHue
B3aMMO/ICHCTBUS KUCIIOT C METAJJIaMU, peaklUi HeNTpatu3anuu

47 Comu. Homenknarypa cosieid. @u3nueckue 1 XMMHYECKUE CBOMCTBA
coneil. XO: BbITECHEHHE OAHOTO MeTalljIa IPYTUM U3 pacTBOpPa COIU

48 ITonyuenue conent
[IpakTuueckas padora Ne 6. Pemienune skcnepuMeHTaNbHbIX 33a4 10

49 TeMe «BakHelIne KJ1acChl HEOPraHMYECKUX COCTMHEHUI
(uncTpykTax no Th)

50 I'enernyeckas CBsA3b MEXKAY KJIaCCAMHU HEOPTraHMYECKHUX COCIUHEHUN

51 O060061eHre U cucteMaTu3anus 3HaHui o TeMe "OCHOBHBIE KIIAaCChl
HEOPraHUYeCKUX CoeaMHEHUM"
[lepBbie NONBITKY KJIACCU(PUKAIMU XUMUYECKUX 1eMEHTOB. [loHsTHE
O Irpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIET0OUYHO3EMENbHbBIE

52 METaJUTbl, TAJIOT€HBI, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yIoT
amoTepHbIe OKCUABI U TUAPOKCUBL. X: n3ydeHue o0pa3on
BELIECTB METAJUIOB U HEMETAIIOB

53 [Tepnonnueckuit 3akoH. [lepuonnueckas cucreMa XMMHUYECKUX

anemenTtoB JI. 1. Mengaeneesa. Koporkonepuoanas u




JUTMHHOTIepUOoaHAs (hopmbl [leproanueckoit CHCTEMbI XUMUYECKIX
anemenToB JI. 1. MenaeneeBa

IIepuons! u rpynnsl. PU3NYECKUN CMBICII TOPSAKOBOTO HOMEPA,

o4 HOMEPOB MEePUOia ¥ TPYMIIbI AJIEMEHTA !
55 Crpoenue atoMoB. CocTaB aTOMHBIX sziep. M30Tomnbl. DIeKTpOHbI 1
56 CtpoeHue 3JIeKTPOHHBIX 000JI04€K aTOMOB MEPBbIX 20 XUMUUECKUX 1
aneMenToB llepuoandeckoii cuctemsl 1. 1. Menneneesa
57 XapakTepucTuKa XUMUUECKOT0 SJIEMEHTA TI0 €T0 MOJ0KEHHIO B 1
Ilepuonuueckon cucreme J{. 1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS PaJINyCca aTOMOB XUMHUUYECKHUX
3JIEMEHTOB, METAINTHYECKUX U HEMETAJUNIMYECKUX CBOMCTB I10 Tpynam
58 u niepuoaam. 3Hauenue [lepuoauyeckoro 3akona u [lepuoauyeckoit 1
CHUCTEMBbI XUMHUYECKHUX JIEMEHTOB JJI PA3BUTHUS HAYKW U TTPAKTUKH. [].
N. Mennenees - y4€HbIN U IPakJaHUH
59 Xumuueckas cBsa3b. KoBanenTHas (ToJisspHas U HETIOJSIpHAS) CBSI3b. 1
DNEeKTPOOTPUIIATETFHOCTh XUMHYECKUX 2JIEMEHTOB
60 KoBasienTHas monsipHasi ¥ HEMOJIApHAsT XUMUYECKask CBSI3b 1
61 Honnasg cBsa3b 1
62 CTeneHb OKHCIICHUS 1
63 CreneHb OKUCICHUS 1
64 OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINN 1
65 [Ipouecchl OKHMCIEHUS U BOCCTAaHOBJIEHUS 1
66 OKMCIINTEII U BOCCTAaHOBUTEIIN 1
67 [TpomexyTtounas aTTectanus: Becepoccuiickas mpoBepouHas pabota / 1
KomrnekcHas KoHTponbHas paboTa
68 O0o0011eHNEe U CHCTEeMAaTHU3allMs] 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




9 KVIACC

Ne
n/ n

Tema ypoka

KoauuyecTBO 4acoB

KonTpoas-

Hble padoThI
Bcero

IIpakTn-
YyecKue
padoTsbI

Jlara mo
IUIaHYy

JlaTa mo
dakrty

[Tepuonnueckuii 3akoH. [leproanueckas cCUCTEMAa XUMUYECKHX
anemenTtoB JI. 1. MenpaeneeBa. CtpoeHue aroMoB. BBOIHBIM
MHCTPYKTaX 10 TEXHUKE OE30MacCHOCTH

3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB XUMUYECKUX IJIEMEHTOB
MEPBBIX TPEX NEPUOAOB, KAy, KaIbLUI U UX COCITUHEHUN B
COOTBETCTBHUHU C IOJIO)KEHUEM 3JIEMEHTOB B [lepuoanueckoil cucreme
U CTPOEHHUEM UX aTOMOB

CtpoeHue BelecTBa: BUIbl XMMUYECKOH CBSI3U. THIIbI
KPUCTAJUTMIECKUX PEIIETOK, 3aBUCUMOCTH CBOIMCTB BEIIECTBA OT THIIA
KPUCTAITINYECKON PEIIETKU U BUIA XUMHUECKOH CBSI3U. XI:
03HAKOMJICHHE C MOJICJISIMU KPHCTAITHNYECKUX PEIIETOK
HEOPTaHMYECKUX BEIIECTB - METAJUIOB M HEMETAUIOB (rpaduTa U
arMasa), CI0KHBIX BEIIECTB (XJIOpHAa HATPUs)

Krnaccugukanys u HoMEHKJIaTypa HEOPraHUYECKUX BEIECTB.
XHWMHYECKHE CBOMCTBA BELIECTB, OTHOCAIINXCS K Pa3JIMYHBIM KJaccam
HEOPraHWYECKNX COCANHEHUH, TEHETUYECKAsI CBS3b HEOPTaHUYECKUX
BEIIECTB

Bxonnas KOHTPOJIbHAasA pa60Ta

Krnaccudukanys XuMHYECKUX peaklMii 0 pa3IMYHbIM NpU3HaKaM (110
YHCIy U COCTAaBY yYacCTBYIOIIUX B peaKIIMU BELIECTB, [10 TETIJIOBOMY
3¢ dexTy, 10 U3MEHEHHUIO CTETIEHEeH OKUCIIEHUS] XUMUYECKIX
3JIEMEHTOB, 110 0OPATUMOCTH, TI0 YYaCTHIO




KaTajau3aTopa). DK30- U SHAOTEPMHUUECKUE PEAKIIIH,
TEPMOXMMUYECKUE YPABHEHHUS

[ToHsiTHE O CKOPOCTH XMMUYECKON peakuuu. [IoHsATHE O TOMOT€HHBIX
U rereporeHHbix peakuusx. [lonstue o karaimsze. PakTopsl,
BIIUSIOLIUE HA CKOPOCTh XUMUYECKOM peakiuu. XJ: Uccle0BaHNe
3aBUCUMOCTH CKOPOCTH XMMHYECKON PEAKIIMU OT BO3IEUCTBHS
pa3IUYHBIX (HAKTOPOB

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX PEAKIIMSIX.
[TonsTre 0 XuMHU4YeckoM paBHOBeCUU. DaKTOPBI, BIUSIOLIUE HA
MOJIOKEHHE XUMUYECKOTO paBHOBECHS

OKHCANTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIINH, HIEKTPOHHBIN OamaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHOM peakuuu. CocTaBieHue
YpaBHCHHI OKUCITHTEILHO-BOCCTAHOBUTEIBHBIX PEaKIIUi C
KCIIOIB30BaHUEM METOJIa DJIEKTPOHHOTO Oasianca. XJ: OIbITOB,
WUTFOCTPUPYIOIINX TPHUMEPBI OKUCITHTEITFHO-BOCCTAHOBHTEIBHBIX
peakiuii (ropeHue, peakiny pa3IoKeHUs, COSTUHEHMUS )

10

Teopus 37€KTPONIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U
HGBJ’IGKTpOJ’II/ITBI. KaTI/IOHBI, AHHUOHBI. MexaHmM AUCCOI[UaITnn
BCIIIECTB C pa3J'II/I‘-IHI)IMI/I BUaMU XHMH‘IGCKOﬁ CBA3U. X3
HCCIIEI0BAaHHE JIEKTPOIPOBOIHOCTH PaCTBOPOB BEIIECTB, MpoIlecca
JIFICCOIUAITAM KUCIIOT, IEJI0UEH 1 CoNeH

11

CrerneHb JUCCOoHalu. CubHEIC U ca0blie OJICKTPOJIUTHI

12

Peakiiun nonHoro oOMeHa. Y clioBHS TPOTEKaHUS PEAKITUA HOHHOTO
oOMeHa, MOTHBIC U COKPAIIEHHBIC HOHHBIE YpaBHEHUsI peakiuii. XJ:
MIPOBEICHHUE OIBITOB, MILTIOCTPUPYIOMNUX MTPU3HAKU TPOTEKAHUS
peakmuii HFOHHOTO 0OMeHa (00pa3oBaHue OCa/IKa, BBIICIICHUE Ta3a,
o0Opa3oBaHKe BOJIbI)

13

CBoiicTBa KHCIOT, OCHOBAaHUH U COJICH B CBETE MpEJCTaBICHUHN 00
BHGKTpOHHTHHeCKOﬁ aucconualu. Ka‘-ICCTBeHHBIe peaKI_[I/II/I Ha UOHBI




14

CBoiicTBa KHUCIIOT, OCHOBAaHUM U COJIEH B CBETE MpECTaBICHUMN 00
ANEKTPOIIUTUYECKON TUCCOLUALIUU

15

[TonsiTue o runponuse conen

16

O06o0mieHne 1 cucTeMaTu3anys 3HaHui. XD: pacro3HaBaHHUe
HCOPTraHNYCCKUX BCIICCTB C MIOMOIIBIO KAUYCCTBCHHBIX peaKHI/Iﬁ Ha
HMOHBI

17

[IpakTuueckas padota Ne 1. «Pemienre s3KCIepUMEHTAIBHBIX 33729
(uactpykrax no Th)

18

OO01mmas xapakTepucTuka raoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHbIe cTereH oKucieHus. CTpoeHne u pU3NIecKue CBOCTBa
IMPOCTHIX BEIICCTB - I'aJIOTCHOB. XUMHYECKHE CBOMCTBA Ha IpuMepe
xJiopa (B3aMMO/ICHCTBHE C META/IIaMH, HEMETAJJIAMH, [IEJI0YaMH ).
X3: ombITHI, OTpaXkaronue GU3NIECKUe U XUMHUECKHE CBOMCTBA
raJIOTCHOB M UX COCIIMHCHUN

19

XnopoBoaopoa. CossiHas KUCIOTa, XMMUYECKHE CBOMCTBA,
NoJy4eHue, npuMeHeHue. JlelicTBre Xaopa 1 XJIOpOBOJOpOAa Ha
OpraHu3M 4YejioBeKa. BaxHelme XJI0puIbl U UX HAXO0XKICHHUE B
npupojie. XJ: MpoBeJCHNUE KaYECTBEHHBIX PEAKIINil Ha XJIOPUI-UOHBI
1 HaOJIIOJIeHUE IPU3HAKOB UX MTPOTEKAHUS; 03HAKOMIICHUE C
oOpa3iamu XJ0pu10B (TaJTOTeHUI0B)

20

[IpakTuueckas padbora Ne 2 o teme «l3yueHue cBOMCTB CONITHON
KHCIOTBD (MHCTpYKTax 1o Th)

21

Pacuérel 10 ypaBHEHUIO XUMUYECKON PEAKLIUU

22

O6mas xapakrepuctuka 31emMeHToB VIA-rpynmnel. OcobeHHOCTH
CTPOEHHMS aTOMOB, XapaKTepHbIe CTeneHH okuciaeHus. CTpoeHue u
(bu3nyecKkre CBOMCTBA MPOCTHIX BEIIECTB - KUCIOPOIA U CEPBHI.
AnnotponHsle MOAU(DUKALUN KUCIOPOJA U CEPBI




23

XuMHuecKkue cBoMCTBa cepbl. HaxoxkaeHue cepol U €€ COEMHEHUH B
npupojie. XD: 03HAKOMJICHHE C 00pa3IiaMu Cephl U €€ COCTMHCHUSIMU

24

CepoBoniopof, cTpoeHHe, GU3NIECKUe 1 XMMUYECKHE CBOWCTBA

25

Oxcupl cepbl Kak MPeICTaBUTENN KUCIOTHBIX OKCUI0B. CepHas
KHCJIO0Ta, (PU3NYECKHE U XUMUUECKUE CBOMCTBA. XJ: U3ydeHHE
XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHON KUCIOTHI, TPOBEICHUE
KaueCTBEHHOW peakIuy Ha Cynb(}aT-uoH U HaOI0IeHUE MpU3HaKa eé
MPOTEKAHUS

26

XUMHYECKUE CBOMCTBA CEPHOM KUCIIOTHI (00IIME KaK MPpeACTaBUTE
KJIacca KUCJIOT | crienududeckue). XD: HaOII0ACHHE TTporecca
o0yriMBaHUS caxapa MoJI JSHCTBIEM KOHIICHTPHPOBAHHOW CEPHOM
KHUCJIOTBI

27

[Ipumenenue cepHoit KucioThl. Conu cepHON KUCIOThI, KaueCTBEHHAs
peakius Ha cyibdar-uoH. XJ: NpoBeIeHNE KaueCTBEHHOM peakiuy Ha)
Cynb(aT-uoH 1 HabJ0JeHNe TpU3HaKa e€ IpOTeKaHus

28

XUMHYECKHUE PEAKIUH, JISKAITUE B OCHOBE MPOMBIIIIEHHOTO CItoco0a
MOJTYYECHUSI CEPHOM KUCIOThI. XUMUYECKOE 3arpsI3HEHUE OKPYKaroIIein
CpeIbl COeTMHEHUSIMU CePhI (KUCIOTHBIE T0K/IU, 3aTPS3HEHHUE BO3TyXa
1 BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBPAIlCHHUSI.

29

O6mras xapaktepuctuka 35eMeHTOB VA-TPYIIBL. OCOOEHHOCTH
CTPOCHUSA aTOMOB, XapaKTCPHBIC CTCIICHU OKHUCJICHHA. A30T,
pacrpocTpaHeHue B pupojie, GU3NIecKue U XUMHUIECKUE CBOMCTBRA.
KpyroBoport azora B mpupoae. XJ: o3HaKOMJIEHHE C GU3HICCKUMU
CBOMCTBAMM a30Ta M €r0 COeJUHEHNI

30

AMMI/IaK, €ro (1)I/ISI/ILIQCKI/IC 1 XUMHUYCCKUC CBOI)IICTBa, IIOJIYUYCHHUEC U
IIPUMCHCHUC. Comu AMMOHHA, UX (1)I/ISI/I‘IGCKI/IG U XUMHYCCKHE
CBOfICTBa, MPUMCHCHUC. KauecTBennas pCaKknusg Ha HOHbBI AMMOHUH.

X0O: npoBeieHNE KAUECTBEHHBIX PEAKLIMK HA MIOH aMMOHHUS




31

[Tpaktuyeckas padora Ne 3 mo teme «Ilomyuenue, cobupanue,
pacro3HaBaHHE M U3y4EHUE CBOMCTB aMMHaKay (MHCTpyKTax 1o Th)

32

A30THas KUCIOTa, €€ oJydyeHue, PU3NIecKue U XMMUYEeCKHUe
cBOIicTBa (00IIME KaK MIPEJCTaBUTEN KIacca KUCIOT U
cneuupuyeckue). XJ: B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM
KHCJIOTBI C MEJIbIO

33

Hcnonp3oBanue HUTPATOB U coJIe aMMOHHS B Ka4eCTBE
MUHEPAJIbHBIX yI00peHH. XUMUYECKOE 3arpsi3HEHUE OKpY Karolei
Cp€abl COCAMHCHUSAMMU a30Ta (KI/ICJIOTHI)IC AO0XKIU, 3aIrpsA3HCHUC
BO3/lyXa, IOYBBI U BOJIOEMOB). XJ: 03HAKOMJICHHE C 00pa3aMu
a30THBIX Y100OpeHUi

34

KontposipHas paboTa 3a nepBoe moayrojane

35

docdop, aumorpornHbie MogUbUKammu hocdopa, PU3nIecKUe U
XUMHUYECKHE CBOMCTBa. XD: 03HaKOMJIEHHE ¢ (PU3HUECKUMU
cBoiicTBaMH (hocopa U ero CoeJMHEHU I

36

Oxkcun pochopa (V) u hochopnas kucnora, puznueckue u
XUMHUYECKHUE CBOMCTBA, noydyeHue. Mcnonb3oBanue dpocharos B
KayecTBE MUHEpaIbHBIX y100peHnil. X3J: 03HaKOMIIEHUE C 00pa3liaMu
bochopHBIX ynoOpeHHii; MpoBeIeHNEe KaueCTBEHHBIX peakuii Ha
¢bochar-uoH 1 n3yyeHre NPU3HAKOB UX MPOTEKAHUS

37

OOmas xapakrepucTtrka 31neMeHToB IVA-TPYIIIBL. OcobeHHOCTH
CTPOEHMS aTOMOB, XapaKTEpHBIE CTENIEHU OKUCIIEHMS. YTIIEPO[,
AIJIOTPOIIHbIE MOAU(UKALINHU, PACIIPOCTPAHEHNE B IPUPO/IE,
(buznvecKkre u XuMUYecKue cBoicTBa. Ancop6omus. Kpyrosopor
yriepojia B mpupojie. XI: U3y4eHHE MOJIENECH KPUCTAITMYECKUX
pemérok anmMasa, rpadura, QysuiepeHa; 03HaKOMJIEHHE C MTPOLIECCOM
aIcopOLIMK PaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YITIEM U
YCTPOMCTBOM IPOTUBOTasa




38

Oxcupl yraepoaa, ux GpusnuecKkue U XMMUIEeCKHUEe CBOMCTBA,
HeﬁCTBHe Ha )XUBBIC OPraHU3Mbl, IIOJTYUYCHUC U IPUMCHCHHUC.
DKOJOTHYECKHEe MPOOIEMBI, CBsI3aHHBIE ¢ OKCHIOM yriepona (IV),
THITOTE3a INI00ATBHOTO MOTEIUICHUS KIIMMaTa, MapHUKOBBIN 3 dekT

39

VYrospHas KUCTIOTA U €€ CONU, UX (PU3NIECKUE U XUMUYECKHE
CBOWCTBA, OJIyYEHHE U IPUMEHEeHUE. KauecTBEHHas peakius Ha
kapOoHaT-moHsL. Mcrnonb30Banne kapOOHATOB B OBITY, METUIMHE,
MIPOMBILIJIEHHOCTH U CEJIbCKOM XO0351CTBE

40

[TpakTryeckas padora Ne 4 mo teme "[loryuenue, cooupanmue,
pacro3HaBaHKUE U N3yYEHUE CBOMCTB YIJIEKHUCIIOTO rasa.
KauectBenHnas peakus Ha kapOoHaT-uoH" (MHCTpYKTaXx 1o TH)

41

[TepBoHayanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O
COEMHEHMSX yriepoa (MeTaH, 3TaH, dTHIICH, alleTUJIeH, TaHOM,
IJIMLEpUH, YKCYCHast kucaoTa). [IpupoaHbie HCTOYHUKH
YTI€BOI0POAOB (yroiib, IPUPOIHBIN ra3, HePTh), IPOAYKTHI UX
nepepaboTku (OEH3MH), UX POJIb B OBITY U TPOMBIIIIICHHOCTH.
[TonsiTHe 0 OMONOrMYECKH BaXKHBIX BEIIECTBAX: KHUpax, OenKax,
YIJI€BO/AX - U UX POJIU B J)KU3HM 4yesloBeka. MaTepuanbHOe €IMHCTBO
OpPraHMYECKUX Y HEOPTraHUYECKUX COECIUHEHHUN

42

Kpemuuii, ero pusndeckrie 1 XMMHUECKHUE CBOMCTBA, MTOJIyY€HUE U
npumenenue. CoennHeHus: KpeMHus B npupoze. O6mue
npencraBieHus 06 okcuae kpemuus (IV) u kpemuueBoii kuciore. XO:
MPOBEJICHUE KAaU€CTBEHHBIX PEAKIINI Ha CUIIMKAT-UOHBI U U3y4eHUE
IIPU3HAKOB UX IIPOTEKAHUS

43

Cunukatel, UX UCIOJIb30BAHKE B OBITY, B TPOMBIIIJIEHHOCTH.
Baxneiimne cTpouTeNbHBIE MATEPUAIIBL: KEPAMHUKA, CTEKJIO, IEMEHT,
0eToH, xene300eToH. [Tpobiaembr 6€30MMacHOTO UCITOTH30BAHUS
CTPOMTENBHBIX MAaTEPUAJIOB B ITIOBCEIHEBHOM KU3HU. XO:
O3HAaKOMJICHHE C IIPOJYKLUEH CUIIMKATHON ITPOMBILIIIECHHOCTH




44

[TpakTuyeckas pabora Ne 5. Pemenue skcriepuMeHTaIbHBIX 3371a4 110
Teme «BakHelre HeMeTallIbl U UX COEIUHEHUsD (MHCTPYKTaX 110

TB)

45

O06001eHre 1 cucreMaru3anusd 3Hanuil no reMe "Hemerauisl 1 ux
coenuHeHH". XO: n3ydeHHe 00pa3lioB HEOPTaHUUECKHUX BEIIECTB

46

OO01mas xapakTeprucTUKa XUMUIECKHX JJIEMEHTOB - METAJIJIOB Ha
OCHOBaHMH UX MOJIOXKEHUS B [leproanyeckoil cucteMe XUMUYECKUX
anemenToB /. 1. MenneneeBa u crpoenust aromoB. CTpoeHue
MeTaJI0B. MeTtajuinueckas CBsI3b U METAJNIMYECKask KpUCTaUTMYeCKast
pemeTka. GU3NYECKUE CBOMCTBA METAIIIOB

47

DNEKTPOXUMHUYECKUN Psi/i HAPSDKEHUN METAJIOB. XUMUYECKHE
CBOMCTBA METAJNIOB

48

O6H_II/I€ CIIOCOOBI MOJIY4YCHUA MCTAJUIOB

49

Crnnasel (CTallb, 4YyT'yH, JIOPATIOMUHHM, OpOH3a) U UX IPUMEHEHHE B
OBITY M TPOMBILIIIEHHOCTH. X3J: 03HAKOMJIEHUE ¢ 00pa3liaMu
METAJUIOB M CIUIaBOB, UX (PU3MUECKUMH CBOMCTBaMU

50

[TonsiTHE 0 KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
KOppo3uu. XI: U3yyeHue pe3ysbTaTOB KOPPO3UU METAIIIOB

51

[[lenounslie MeTaiibl: TONOkEeHUE B [leprnonnueckoi cucreme
xuMHu4ueckux sneMeHToB . 1. MenzaeneeBa, CTpoeHHE UX aTOMOB,
Haxo’KJIeHHe B npupoe. Pu3nueckre 1 XUMUIECKHE CBOMCTBA (Ha
MpUMepe HATPUS U KaJIusl)

52

OKcuIbl M THAPOKCUIBI HATPHS U Kaiusl. [[puMeHeHne nenouHbIx
METaJIJIOB M UX COeANHEHUI

53

Illenoyno3eMenbHbBIE METAIBI MAarHUH 1 KaJbIU: MOJIOXKEHNE B
[Tepuoanueckoit cucreme xumuyeckux 3semeHToB 1. 1. Menneneena,
CTPOEHUE UX aTOMOB, HAXOXJAEHUE B Ipupoe. Pusnyeckue u
XUMHUYECKHE CBOMCTBA MarHus M KaJIbIIUs




54

Baxueiiine coequHeHus1 KaIbLUS (OKCH, TUAPOKCUT, CONIN). XI:
0COOEHHOCTH B3aMMO/ICHCTBHSI OKCHU/IAa KAIBIIUS M HATPUs C BOAOH

95

JXKeEcTkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHHUs

56

[TpakTuyeckas pabora Ne 6 o Teme "YKecTKOCTb BOJIBI U CIIOCOOBI €€
ycrpaHeHus" (MHCTpykTax 1o Th)

o7

AmoMuHui: nonoxxenue B [lepuonnyeckoil cucteMe XUMHYECKUX
anemeHToB /l. 1. Menaeneesa, cTpoeHHe aToMa, HAaXO0KICHUE B
npupoze. PU3n4ecKue 1 XUMUYECKHE CBOMCTBA AJIFOMUHUS

58

AM@oTepHbIe CBONCTBA OKCH/Ia U TUIPOKCHA AIFOMUHHUS. XO:
UcclieIoBaHne aM(pOTEPHBIX CBOWCTB TUAPOKCHIA ATTFIOMUHHS U
THJIPOKCHU/IA IUHKA

59

Keneszo: nonoxenue B [lepruonueckoi CUCTEME XUMUYECKUX
anemeHToB /l. 1. Menaeneesa, cTpoeHHe aToMa, HaXO0KICHUE B
npupoje. Pusndeckre U XMMHUUYECKHUE CBOMCTBa xkene3a. XO:
HCCIIeIOBaHKE MPoliecca TOPEHUs JKene3a B KUCIOPOe

60

Oxcuppl, rupokcuibl U conu xxenesa (1I) u xenesa (III), ux cocras,
CBOMCTBA U IOJIyYCHHUE

61

O06001eHre U cucTeMaTu3alys 3HaHui 1Mo Teme "MeTaibl U ux
coequHeHus". XI: uccienoBaHue MPU3HAKOB IPOTEKAHUS
KaueCTBEHHBIX PEaKIIMid HAa MOHBI: MarHusl, KaJIbIIHs, aTFOMUHUS,
nuHKa, xxenesa (II) u xenesa (I1I), menu (I1), HabmroaeHME U OTIMCaHKE
MIPOLIECCOB OKPAIIMBAHUS IJIAMEHN HOHAMU HATPHS, KU U KaJIbIUs

62

[TpakTrueckas padota Ne 7. Pemenne skcriepuMeHTAIBHBIX 33]1a4 110
TeMe «BakHel1e MeTasuibl U UX COeqUHEeHUs» (MHCTpYKTax 1o Th)

63

Brruucienust mo ypaBHEHUSIM XUMHYECKUX PEAKIIMMA, €CITU OJIUH U3
peareHToB J1aH B U30BITKE WU COACPKUT npuMecH. Boraucnenus
MacCOBOM JOJIH BBIX0JIa MPOAYKTA pEeaKIUU




64 O06o061IeHre U cucTeMaTu3alus 3HaHu# 3a Kype 9 kimacca

65 [Ipomexyrounas atrectanus. KoMruiekcHas KOHTpoJibHas paboTa

BeniecTBa 1 maTepuansl B TOBCEIHEBHOW KU3HU YEIOBEKA.
besomnacHoe UCIoIb30BaHUE BEUIECTB U XUMUYECKHUX PEAKIIHA B OBITY.

66 [TepBast moMomIh IPU XUMHYECKHUX 03KOTaX M OTPABICHUIX. XO: 1
n3y4eHne o0pas3IoB MaTepHaIoB (CTEKIIO, CIUIABbl METAILJIOB,
MOJMMEPHBIEC MaTePHAIbI)
67 XUMHYecKoe 3arpsisHEHUE OKpYKarowIel cpebl (TpenebHast 1
JOIyCTHMasi KOHIIEHTpanus BemecTs, nanee - [111K)
68 Ponb xumum B perieHny 3K0JIOrMUECKUX MpoodIemM 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

8 KJIACC

Xumus. 8 kimacce/I"'abpuensu O.C., Octpoymos IN.T'., Cnagkos C.A., AKIIHOHEPHOE 00IIECTBO
«M3aarenscTBo«IIpocBeieHUEY.

9 KJIACC

Xumust. 9 knace/I'abpuensa O.C., OctpoymoB W.I'., Cnagkos C.A., AKIHOHEPHOE 0OIIECTBO
«M3parenscTBo«IIpocBenienue».

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

8 KJIACC

o Ilpuxa3z MunucrepctBa npocseuieHust Poccuiickoii @enepanuu ot 31.05.2021 Ne 287 «O6
YTBEPKICHUHU (heepabHOIO TOCYAAPCTBEHHOT0 00pa30BaTeIbHOIO CTaH1apTa OCHOBHOT'O OOIIEro
obpazoBanus»(3apeructpuposan 05.07.2021 Ne 64101)

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

o Ilpumepnas pabodas mporpaMMa OCHOBHOT'O 0011Iero o6pa3zoBaHus npeaMera «XuMus» 0a30BbIi
ypoBeHnb https://fgosreestr.ru

o https://instrao.ru/

0 Meronnyeckue peKOMEHAAINU [0 OpraHu3aluy y4eOHON MPOEKTHO-UCCIIEe10BaTEIbCKON
NesITeIbHOCTH B 00pa30BaTeIbHBIX OpraHU3aLUAX

0 [lonoxeHnue o eqUHBIX TPEOOBAHUAX K YCTHOM U MUCbMEHHON peun o0ydaronmxcs

O IlonoxeHue o BHyTpeHHEH cUCTEME OLIEHKH KadecTBa 00pa3oBaHMs

0 IlonoxxeHue o mopsaKe BEACHUS TETPAJEH MO MpeaMeTam

O Meroanueckne peKOMEHJAIMH 110 OPTaHNU3ALMY U IPOBEACHUIO XUMUYECKOTO SKCIIEPUMEHTA ITPU
M3y4eHUH yuyeOHoro npenmMera "XuMusa" Ha ypoBHE OCHOBHOTO 00pa30BaHus

o IlpenonaBanue ecTeCTBEHHO-HAYYHBIX IPEIMETOB B YCIOBHUIX OOHOBJICHHUS COACPIKAHUS U
METOJIOB IIKOJIbHOTO 00pa3zoBanus / ABtopsl: [lentun A.YO., 3arpannunas H.A., Hukumosa E.A.,
CemenoBa ['.}O., OBunnnukoB A.B. / Ilog pen. A.1O. Ilentuna

0 Kaxkum ObITh ypOKy XHUMHUH B cOBpeMeHHo mmkoue? https://edsoo.ru/Himiya.htm

0 Meroandeckue nocobus u Bunaeoypoku: https://edsoo.ru/Metodicheskie_posobiya_i_v.htm

o MHTEPAKTUBHOE ITOCOBUE. Bocniutanue Ha ypoke: METOIUKA paOOTHl yUUTEIsS
(mocobue ais yaurtesnei 00meoopa3oBaTebHBIX opranu3anmii) ApTopsl: Ctenanos I[1.B.,

Kpyrnos B.B., Crenanosa U.B., Cenuanosa H.JI., llycTora 1.YO., [Tapdenosa N.C., Yepkammn
O.E., be6ennna E.B. / IToa.pen. I1.B. Crenanosa


https://edsoo.ru/Normativnie_dokumenti.htm
https://fgosreestr.ru/
https://instrao.ru/
https://edsoo.ru/Himiya.htm
https://edsoo.ru/Metodicheskie_posobiya_i_v.htm

0 IlpernomaBanue eCTECTBEHHO-HAYYHBIX IPEIMETOB B YCIOBUSX OOHOBIICHUS COACPKAHMS U
METOIOB IMIKOJIbHOTO 00pazoBanust ABTopsl: [lentun A.1O., 3arpannunas H.A., Hukumoga E.A.,
CewmenoBa ['.}O., OBunnnukoB A.B. / Ilog pen. A.1O. Ilentuna

0 OddekTruBHBIE METOIBI 00yUeHUS B HHGOPMAIIMOHHO-00pa30BaTeIbHON Cpesie ABTOPBI:
Ocmomnosckas .M., Knapun M.B., 'ynununa C.U., Makapos M.U. / [Tox pen. 1.M. OcMOJI0BCKOM.

0 HWHTepakTHBHBIC BUPTYAJIbHBIE Ta00OPATOPHBIE U IPAKTHYECKHE PAOOTHI HA YIIIyOJIEHHOM YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus: https://content.edsoo.ru/lab/ Xumus (13 BupTyasbHbIX
nabopaTopHBIX padboT)

O MHTepaKTHBHbBIE METOANYECKHE MATEPUAIIBI I METOANIECKOM MOIEPIKKH 00pa30BaTeIbHBIX
oprauusanii: https://content.edsoo.ru/case/ Xumust (6 METOAMUECKUX KEHCOB)

9 KJIACC

o Ilpuxa3z MunucrepctBa npocsemieHusi Poccuiickoit @enepanuu ot 31.05.2021 Ne 287 «O6
YTBEpKIEHUH (heZiepalibHOTO TOCYJApCTBEHHOTO 00pa30BaTEIbHOIO CTaHAaPTa OCHOBHOTO O0IIETO
obpazoBanus»(3apeructpuponan 05.07.2021 Ne 64101)

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

o IIpumepHnas pabouas mporpaMMa OCHOBHOTO 0011ero o6pazoBaHus npeameTa « XumMus» 6a30BbIi
ypoBeHnb https://fgosreestr.ru

o https://instrao.ru/

O Meroauyeckre peKOMEHJAIUU TI0 OPTaHU3aIH y4eOHOM MPOEKTHO-NUCCIIET0BATEIBCKON
NesITeIbHOCTH B 00pa30BaTeIbHBIX OpraHU3aLUsAX

0 IlonoxeHue o eIUHBIX TPeOOBaHUIX K YCTHOM M MMCbMEHHOM peun 00y4aromuxcs

O [lonoxeHue o BHyTpEeHHEN cHCcTEMe OILIEHKH KayecTBa 00pa3oBaHMUs

0 IlonoxeHue o mOpsIAKE BEACHUS TETPAJIECH MO MpeIMeTam

0 Meroauueckue peKOMEHIalluU 110 OpraHU3alyy U MPOBEIEHUI0 XMMUUECKOT 0 SKCIIEPUMEHTA TIpU
M3y4eHur ydeOHOoTo TipeaMera "Xumus" Ha ypOBHE OCHOBHOTO 00pa30BaHUs

o IlpenonaBaHue ecTECTBEHHO-HAYYHBIX IPEIMETOB B YCIOBUSX OOHOBIIEHUS COAECPKAHUS U
METOJIOB IIKOJIbHOTO 00pa3zoBanusi / ABTopsl: [lentun A.1O., 3arpannunas H.A., Hukumosa E.A.,
Cemenona ['.}O., OBunnnukoB A.B. / Tlox pen. A.1O. [lentuna

0 Kakum ObITh ypOKYy XMMHHU B coBpeMeHHO# mikose? https://edsoo.ru/Himiya.htm

0 Metoauueckue mocodus u Bupeoypoku: https://edsoo.ru/Metodicheskie_posobiya_i_v.htm

o HMHTEPAKTHUBHOE ITOCOBME. Bociutanue Ha ypoke: METoAMKa paboThl yuuTens (mocobue
JUTSL yauTenei obmeo0pa3zoBarenbHbix opranusaiuii) Astopsl: Cremanos [1.B., Kpyrios B.B.,
CrenanoBa 1.B., CenuBanosa H.JI., lllycrosa N.1O., [Tapdenosa U.C., Uepkammun O.E., beGennna
E.B./Iloa.pen. I1.B.CrenanoBa

0 IlpenonaBanue ecCTECTBEHHO-HAYUYHBIX ITPEIMETOB B YCIOBHUIX OOHOBIICHUS COJCPKAHUS U
METOJIOB IIKOJIbHOTO 00pazoBanusi ABTopsl: [lentun A.YO., 3arpannunas H.A., Hukumosa

E.A., Cemenona I'.10., OBunnnukoB A.B. / Ilox pexa. A.1O. Tleatuna
0 OddexkTuBHBIE METOABI 00YUEHHUS B MHPOPMAIIMOHHO-00pa30BaTEILHOM Cpesie ABTOPHI:
Ocmomnosckas .M., Knapun M.B., I'ynununa C.U., Makapos M.U. / [lox pen. U.M. OcMmon0BCcKOiA.

O VHTepakTUBHbBIC BUPTYaIbHBIC JTa0OPATOPHBIC M MPAKTHIECKHE pabOTHl HA YIITyOJICHHOM YPOBHE
OCHOBHOT0O 001Iero oopaszoBanus: https://content.edsoo.ru/lab/ Xumust (13 BupTyanbHbIX
naboparopHbeIX paboT) O HTepaKTUBHBIE METOAMYECKHE MATEPUATBI IS METOINYCCKOM MOIEPKKH


https://content.edsoo.ru/lab/
https://content.edsoo.ru/case/
https://edsoo.ru/Normativnie_dokumenti.htm
https://fgosreestr.ru/
https://instrao.ru/
https://edsoo.ru/Himiya.htm
https://edsoo.ru/Metodicheskie_posobiya_i_v.htm
https://content.edsoo.ru/lab/

obpasoBaTenbHbIX opranu3zanuii: https://content.edsoo.ru/case/ Xumus (6 METOANYECKHX KEHCOB)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

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.pdfhttps://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
9ECCS8 http://doc.fipi.ru/metodicheskaya-kopilka/zadaniya-dlya-5-9-klassov/himiya-60-
zadanii.pdfhttp://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/?subj'ect%5B0%5D=31

MATEPUAJILHO-TEXHUYECKOE OBECITEYEHUE OBPA30OBATEJIBHOTO
MPOILIECCA

YYEBHOE OBOPYJOBAHMUME

Texuuueckue cpencTBa 00yueHus:: MOHOOJIOK, MYJIbTUMEIUIHBII TPOEKTOp, UHTEPAKTUBHAS TOCKA,
JIOKyMEHT-Kamepa, rnepudepuiiabie ycTpoicTBa (KOJOHKH 3BYKOBBIE, MBIIIIb ONITHYECKaS,


https://content.edsoo.ru/case/
https://resh.edu.ru/
http://www.1september.ru/
https://www.yaklass.ru/p/himija
http://www.xumuk.ru/
http://all-met.narod.ru/
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https://urok.1c.ru/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1
http://fipi.ru/
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http://doc.fipi.ru/metodicheskaya-kopilka/zadaniya-dlya-5-9-klassov/himiya-60-zadanii.pdfhttp:/doc.fipi.ru/metodicheskaya-kopilka/zadaniya-dlya-5-9-klassov/metod-rek-yestestv-nauchn.pdf
http://doc.fipi.ru/metodicheskaya-kopilka/zadaniya-dlya-5-9-klassov/himiya-60-zadanii.pdfhttp:/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

KJIaBHaTypa, CETCBOUN (PUIBT)

OBOPYJAOBAHME VIS ITPOBEAEHUS ITIPAKTUYECKHUX PABOT
O0opynoBanne kabuHera (B coorBercTBuu ¢ Ilpukazom Munucrepersa Ilpocsemenust P® or

6 cenTsiOpa 2022r. Ne 804)

nmporpaMMHoOe obecriedeHne, 00pa3oBaTEbHbII

Honpag)le.]'[ 15. KaOouder XuMuu Hamnune |Yactuunoe [HeoOxomum
COOTBETCTB (6]
ne npuodpect
u
Crenmanu3upoBaHHas MeOelb U CUCTEMbl XpaHEeHUs 11l KaOuHeTa
OcHoBHOE 000pyJJOBaHUE
2.15.1. Cton 1abopaTopHBIA IEMOHCTPAIIMOHHBIN (C 1
3aIUTHBIM, XUMOCTOMKUM U TEPMOCTOMKHAM
HOKPBITHEM, PAKOBUHOM, MOABOJKON U OTBEIEHUEM
BOJIbI, CAHTEXHHUKOH, SJIEKTPUUECKUMH PO3ETKAMH,
aBTOMaTaMHU aBapUHHOIO OTKJIKOYEHUS TOKA)
2.15.2. Cron 1abopaTopHbIil 1IEMOHCTPAIIMOHHBIH ¢ 1
HAJICTPOUKOM (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKHUM MOKPHITHEM)
2.15.3. 13
Cron yyeHn4ecKkuil 1ab0paToOpHBIN, peryinpyemslii o
BBICOTE (C 3aLUTHBIM, XUMOCTOMKUM U TEPMOCTOUKUM
HOKPBITHEM, PAKOBUHOM, OOPTUKOM IO HAPYKHOMY
Kparo, MOJIBOIKON M OTBEJICHHEM BOJIBI
CaHTEeXHUKOH )/CTON yUeHHUUECKHUH, peryIMpyeMblii O
BBICOTE (TIPHOOpETAETCS TOIBKO MPU HATUINN
CHeNHaTbHOT0 JJAOOPAaTOPHOTI'O OCTPOBHOT'O CTOJIA)
2.15.4. Cryn yueHn4ecKuil MOBOPOTHBIN, PETyIUPYEMBIN O 32
BBICOTE
2.15.5. Orserymurens 1
OcHoBHo€//loNOJTHUTEIBHOE BApHATHBHOE 000py10BaHHE
2.15.6. Croiiku uig xpanenus: ' MA-nabopaTtopuii 1
2.15.7. @uunyapT ¢ MAarHUTHO-MapKEPHON TOCKON 1
TexHuueckue cpencTpa
OcHOBHOE 000pYyIOBaHUE
JlonosHUTENbHOE BapHaTUBHOE 000PYIOBAHUE
2.15.8. [TnanmeTHsI KOMOBIOTEP (JIMLIEH3HOHHOE 1




KOHTEHT, CUCTEMa 3aIlUThI OT BPSIOHOCHOM
nHpopmarumn)

O6opynoBaHre XUMHYECKOHN J1a0opaTopuu

Criennanu3upoBaHHas MeOeIb M CHCTEMbI XPAHCHUS JIS
XUMHUYECKOH JTabopaToOpuu

OcHoBHOE 000py/IOBaHUE

2.15.9. JlaGopaTopHBIH OCTPOBHOM CTOJ (IBYXCTOPOHHUH, C 1
3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTOMKHUM
HOKPBITHEM, HAICTOJIBEM, C ITOACBETKOM U
AIIEKTPUYECKIUMH PO3ETKAMH, TTOJIBOJIKOH 1
OTBEJICHUEM BOJIbl U CAHTEXHUKOM)
2.15.10. Ctyn 1ab0paTOpHBIM, peryIupyeMblii 10 BBICOTE 32
2.15.11. Cron 1abopaTopHbIil 1EMOHCTPALIMOHHBIH (C 1
3alIUTHBIM, XUMOCTOMKHMM U TEPMOCTONKUM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKON U OTBEACHUEM
BO/JIbl, CAHTEXHHUKOH, 3JIEKTPUUECKUMH PO3ETKAMH,
AaBTOMAaTaMHU aBapUHHOTO OTKIIIOYEHUS TOKA)
2.15.12. Cron 1abopaTopHbIil 1EMOHCTPAILIMOHHBIH ¢
HA/ICTPOIKOM (C 3aLIUTHBIM, XUMOCTOMKHM U
TEPMOCTOMKHM MOKPBITHEM )
2.15.13. CtoJ ¢ STMKaMu 711 XpaHeHust/ TyMOOi 1
2.15.14. Kpecio opucnoe 1
2.15.15. [IIkad BBITSXKHOW NaHOPaAMHBIN 1
2.15.16. [Hkad nns xpaneHust yaeOHbIX TOCOOUM 1
2.15.17. OrseTymuresb 1
JleMoHCTpaloHHOE 000pyI0BaHKUE U TPUOOPHI 11 KabUHETa U
naboparopuu
OcHoBHOE 000py/10BaHNE
2.15.18. Becrl anexrponnbie ¢ USB-niepexoaankom
2.15.19. CTOJIMK TOXBEMHBII 2
2.15.20. IlenTpudyra nemoHcTpaioHHas 2
2.15.21. [lITaTuB 1EeMOHCTPAIIMOHHBIH 2
2.15.22. Anmnapar Juisi IpoBeIeHUs] XMMUYECKUX peakliui 2
2.15.23. Anmnapar Kunna 2
2.15.24. OBJIMOMETP 2
2.15.25. ["'enepatop (MCTOYHUK) BBICOKOTO HaNPS>KEHUS 2
2.15.26. ["openka yHuBepcabHAas 2
2.15.27. [Tpubop 11 MILTIOCTPAIK 3aBUCUMOCTH CKOPOCTH 2
XUMUYECKHUX PEAKLUN OT YCIOBUHN OKPYXKarolen
cpezpl
2.15.28. HaGop amst snekTposn3a 1eMOHCTPAITMOHHBIN 2
2.15.29. [Tpubop 1151 ONBITOB MO XUMHH C IIEKTPUIECKUM 2
TOKOM (771a00paTOPHBIiT)
2.15.30. [TpuGop 11 OKUCTIEHHSI CIUPTA HAJl MEHBIM 2
KaTaJIn3aTOPOM
2.15.31. ITpuGop A7 NOMyYEHHs raloUJ0aIKaHOB 2

JIEMOHCTPAIIMOHHBII




2.15.32. [Tpubop 114 NosTydeHus: pacCTBOPUMBIX BEILIECTB B 2
TBEPJIOM BHUJIC

2.15.33. YcranoBka 1151 GUIBTPOBAHMS T10]T BAKYYMOM 2

2.15.34. [Tpubop 11 onpenesieHus: cocTaBa BO3ayxa 1

2.15.35. ["a30aHanu3aTop KUCIOPOAAa U TOKCUYHBIX I'a30B C 2
MG poBoOI MHAMKALIMEH TTOKa3aTeIeH

2.15.36. [Tpubop /1 MIUTIOCTPALIMK 3aKOHA COXPAHEHUS MACChI 2
BEIICCTB

2.15.37. YcTaHoBKa JiJ1s1 IEPETOHKH BEIICCTB 2

2.15.38. bapomeTp-anepon 2

JlabopaTopHO-TeXHOJIOTHYECKOE 000pyI0BaHKE AJis KaOWHETa U

nabopaTopuu

OcHoBHOE 000py/IOBaHNE

2.15.39. [{udposast naboparopust 10 XUMHUU JJIs1 yUUTEIs 2

2.15.40. [{udposast naboparopust 10 XUMUU AJIsl yYCHUKA 2

2.15.41. [Tpubop 114 MoJTydeHuUs TaJIoN10aJIKaHOB U CJIOKHBIX 2
3(upoB 1ab0paTOPHBII

2.15.42. KonGonarpesarenn 2

2.15.43. DJIEKTPOIUIUTKA 2

2.15.44, bans komOMHUpPOBaHHAs JIabOpaTopHas 2

2.15.45. BechI 7151 chImyunx MaTepranoB 2

2.15.46. [Tpubop 11 monydeHus ra3on 2

2.15.47. CrniuproBka JlabopaTopHast 25

2.15.48. MarnuTHas Memagka 2

2.15.49. Muxkpockorn nuppoBoii ¢ pyKOBOJCTBOM MOJTB30BATENS 20
U IOCOOMEM ISl yJaluxcs

2.15.50. Habop 1151 yucTKH ONTUKH 2

2.15.51. HaGop nocy/ibl A1 peakTHBOB 20

2.15.52. Habop nmocynel n mpuHaIIeKHOCTEH UTs pabOTHI C 20
MaJIbIMU KOJINYECTBAMH BELIECTB

2.15.53. Habop npunaanexxHocTel 1st MOHTa)xa MPOCTEUIIINX 20
npruOOPOB O XUMUHU

2.15.54. Habop mocynel 1 mpuHAATIEKHOCTEH U3 MTPOMTHIIEHA 20
(MukposabopaTopus)

OcHoBHO€//l0TTOTHUTEIBHOE BApHATUBHOE 000pYyI0BaHHE

2.15.55. ‘ Kommnekt 'MMA-naGopaTtopuii mo XUMUu 15

JlonosHUTENbHOE BapHaTUBHOE 000PYIOBAHUE

2.15.56. ‘ MydenbHas neup 1

JlaGopaTopHasi XUMHYecKas ocya Juis KabuHeTa 1 JabopaTopuu

OcHOBHOE 000pYyJIOBaHUE

2.15.57. KoMmmiekT ko6 1eMOHCTPAIMOHHBIX 2

2.15.58. Hab6op npo6ok pe3nHOBBIX 2

2.15.59. Ilepexo/ CTEKISIHHBIN 20

2.15.60. ITpobupxka Bropua 20

2.15.61. [Tpobupka ByXKOJIEeHHAas! 20

2.15.62. CoearHUTENb CTEKJITHHBII 20

2.15.63. 3a’KUM BUHTOBOM 20

2.15.64. 3axxuM Mopa 20




2.15.65. [Inanr CHIIMKOHOBBIN 20
2.15.66. KommuiekT cTeknssHHON mocyapl Ha HuTudax 20
JIEMOHCTPAIIMOHHBIN
2.15.67. Jo3upyroniee ycTpoicTBO (MEXaHUYECKOE) 2
2.15.68. KowmmnekT n3nenuit u3 kepamuku, dapdopa u dasaca 2
2.15.60. Kowmmuiekt noxek hapdopoBbix 2
2.15.70. Kommuiekt MepHbIX K010 Masioro o0bema 2
2.15.71. KoMInekT MepHbIX K010 2
2.15.72. KommiekT MepHBIX [WIMHIPOB TIACTUKOBBIX 2
2.15.73. KommiekT MepHBIX IWIMHIPOB CTEKIISTHHBIX 2
2.15.74. KoMIIIeKT BOPOHOK CTEKJISIHHBIX 2
2.15.75. KommiexT nunerox 2
2.15.76. KOMITJIEKT CTakaHOB IJIACTHKOBBIX/CTEKJISTHHBIX 2
2.15.77. KoMIiekT cTakaHOB XUMHUYECKUX MEPHBIX 2
2.15.78. KoMIiekT cTakaHunKoB 19 B3BEIINBAHUSA 2
2.15.79. KoMIiexT cTynok ¢ nectukamu 2
2.15.80. Habop mimareneit 2
2.15.81. Habop nunieros 2
2.15.82. Habop vamex Iletpu 2
2.15.83. TpyOka creksiHHas 20
2.15.84. DKCUKATOP 2
2.15.85. Yama KpucTauIM3aloHHas 20
2.15.86. [[{umip! TUTENBHBIC 20
2.15.87. Broperka 20
2.15.88. ITpobupxka 200
2.15.89. banka noj peakTHBBI OTUITHUICHOBAS 20
2.15.90. banka o peakTUBBI CTEKIISTHHAS U3 TEMHOTO CTEKJIa ¢ 20
IpUTEPTON TPOOKOI
2.15.91. Habop ckiIsiHOK JI71s1 paCTBOPOB PEAKTHBOB 50
2.15.92. [lanouka crexknsiHHAs 20
2.15.93. ITatuB 1y NpoOUPOK 30
2.15.94. KommiekT epiueit 17151 MbIThs 1a00paTOpHOM MOCYIbI 2
2.15.95. KoMmuiekT cpeacTs 1uist MHAUBUAYATbHOM 3aIUTHI 2
2.15.96. KoMmiekT TepmMmomMeTpoB 2
2.15.97. CymmibHasi aHedb JJIs TOCY/IbI 3
JlononHuTEIRHOE BapHATUBHOE 000PYIOBAHUE
2.15.98. [lepexo cTEKIISIHHBIN
2.15.99. Boponka nenurenbHas 2
2.15.100. | Crynka ¢apdopoBas ¢ IeCTUKOM 4
2.15.101. | 3axxum npoOUpPOUHBIHA 20
2.15.102. Yameuka Jij1s1 BbINapyBaHUs 20
2.15.103. | ®unbTpoBanbHas Oymara/uibTpbl OyMaxKHbIe
2.15.104. | KommieKT STHKETOK 2
2.15.105. | Turens 20

Mopenu (0ObeMHBIE U TUIOCKHE), HATYpalIbHbIE O0BEKTHI
(KOJUIEKIIMH, XMMUYECKHE PEaKTUBBI) 17151 KaOWHETa U 1abopaTopuu

OcHOBHOE 000pYyIOBaHUE




2.15.106. | Kowmmiekt Mojeneil KpUCTANTMISCKUX PEIICTOK 2

2.15.107. | Mogenb MoneKyIbl Oenka 2

2.15.108. | HabGop i MOACIHPOBAHUS CTPOCHHS 2
HEOPraHMYECKUX BEIIECTB

2.15.109. | Habop mis MoJenupoBaHus CTPOSHHS OPTraHUYECKUX 2
BEIICCTB

2.15.110. | HaGop mist MOJETMPOBaHKSI CTPOCHHS aTOMOB H 2
MOJICKYJT

2.15.111. | HaOop mist MOJETMPOBAHUS JJICKTPOHHOT'O CTPOCHHUS 2
aTOMOB

2.15.112. | KommiekT KoeKuun 2

2.15.113. | KOMIUIEKT XUMUYECKHUX PEaKTHBOB 2

JleMOHCTpalMOHHbBIC YUeOHO-HATJISTHBIE TIOCOOMSI

OcHoBHOE 000py/IOBaHUE

2.15.114, | KOMIUIEKT MOPTPETOB BEITUKUX XHMHKOB 2

2.15.115. [TocoOus HArISLAHOM KCIIO3ULIMHA 2

2.15.116. [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB 2
J.M.MenpeneeBa 31eKTpOHHAS

O6opynoBanue 1a00paHTCKON KaOMHETa XUMHUH

OcHoBHOE 000py/IOBaHUE

2.15.117. Ctou ¢ SmmKamMu 17151 XpaHeHUst/ TyMOon 1

2.15.118. | Kpecno odpucHoe 1

2.15.119. | Cron nabopaTOpHbII MOSYHBIH 1

2.15.120. CymuibHast TaHeb IS TOCY/ b 3

2.15.121. | Ilxad mist XxpaHeHHUs y4eOHBIX TTOCOOMIA 1

2.15.122. | OrueymnopHbIii mKkad A1 XpaHSHUsI 1
JIETKOBOCIUTAMEHSIOIIUXCS, TOPIOYUX U
B3PBIBOOIIACHBIX BEIIECTB

2.15.123. | Ilxad st XpaHEHHUSI XUMAYECKUX PEaKTHBOB 2

2.15.124. | llxad mis xpaHeHUs Ta00PaTOPHOU 3
MOCYABI/TIPHOOPOB

2.15.125. | IlIkad BBITSKHOM 1

2.15.126. | JlaGopaHTCKHi CTOJ

2.15.127. | Cryn mabopaTOpHBINA, peryIUPYyEMBbIi IO BEICOTE

2.15.128. DIIEKTPUUECKUI aKBaIUCTUILISTOP 1

2.15.129. | llxad cymmibHBIH

2.15.130. | Pe3uHoBBIE epUaTKu 2




le/IJIO)KeHI/Ie 1. MeTozmquKne mMaTepualabl

@®opMbl 00yUeHH S

@ponrtanbHas paboTa (peanu3yercss B TpoLecce AaKTyadu3alMd 3HAHWWA, W3YYEHHUS HOBOTO
Martepuana, pedIeKCun).

['pynnoBasi pabGora (peanmusyercs B IPOLECCE BBHIMOJIHEHUS IMPOEKTHBIX pPa0OT, TBOPYECKHX
3aJIaHHM ).

[Tapuas paboTa (peanu3yeTcs Py BHIIOTHEHUH JIJAOOPAaTOPHBIX U MPAKTUYECKUX paboT, B mporiecce
3aKperIeHHs H3y4E€HHOI0 MaTepHasa, Ipyu B3auMOIIPOBEPKE).

WunuBuayaneHass pabota (peanusyeTcss BO BpeMs IPOBEPOUYHBIX M KOHTPOJBHBIX padorT,
BBINOJIHEHUS TU(PEPEHIIMPOBAHHBIX 3a1aHUH ).

Metoabl 00y4eHust
B mpouecce o6ydenus xumuu B 8-9 Kiaccax HCHOJB3YIOTCS ClEAYOLIUMe OWHApHbBIE METOJIbI
oOydeHus*:

MeTo1bl TpenogaBaHus Mertoibl yueHust
NudopmanimoHH0-co00maomuii VcrionHuTenbCKuit
O0BSICHUTEIbHO-UILTIOCTPATUBHBIN PernpoyKTUBHBIN
VI HCTpYKTUBHBIN [IpakTHueckuil
OO0BSCHUTETEHO-CTUMYITUP YOI HacTUYHO-TTIOMCKOBBIN
[ToOyxnaromuii [louckoBbIi

C yueTtoM OCOOEHHOCTEH MpEenojaBaeMoro IpeAMeTa BaKHOE 3HAUYEHHE JAeTcsi TaKuM
cneunduyeckuM MeTogaM o0ydeHHsI Kak:

1) HabmoneHue XMMUYECKHX 00BEKTOB M UX H300paKCHHUH;

2) MogaenupoBaHue XUMHIECKHX 00BEKTOB;

3) Onucanue (XapaKTEPUCTHKA) XUMUIECKUX 00OBEKTOB;

4) OOBbsCHEHNE XUMUYECKHX (PAKTOB U SIBIICHUH;

5) IlpenckazaHue XMMUUECKUX (HAKTOB U SIBICHHN;

6) XuMHYECKUl IKCTIEPUMEHT (IEMOHCTpAIMH, JJA0OpaTOpHBIE pabOThI, MPAKTUYECKUE PAdOTHI);

7) PeuieHne XMMHYECKUX 3a1a4.

KonTposnb 3a pe3ynbraraMu 00y4eHHs! OCYLIECTBIISIETCS YEpe3 UCIIOJIb30BAHUE CIIEAYIOIINX BUJIOB:
BXOJIHOHM, TEKYIIMH, NPOMEXKYTOUHBIH, HTOroBbIM. I[IpM 3TOM HCHONB3YIOTCS pa3iudHble (HOPMBI
KOHTPOJISL: KOHTpOJIbHAs paboTa, caMoCTOsTeNbHAs paboTa, TeCT, IPOEKTHI,
HCCJIEI0BATEIbCKUE PAOOTHI.

TexHosornu odyueHunst
B 8-9 xnaccax peanusyroTcs CIeAyroNIre TEXHOJIOTHN 00yUeHHUs: TEXHOJIOTHSI 00yYeHUs Ha OCHOBE
KOHCIIEKTOB OmopHbIX curHamoB B.®. IllaranoBa, mH(MDOpMANMOHHO-KOMMYHHKATHUBHAS TEXHOJIOTHUS,
TEXHOJIOTHS Pa3BUTHsI KPUTUYECKOTO MBIIIIEHUS uepe3 urenue u nucbmo (PKMUIT).

CpencrBa o0yueHnust
B nporecce 00yuenust XUMUH B 8-9 Ki1accax MCIOAL3YIOTCS CIEAYIOIINE CPEICTBA 00 yUEeHUS?:
Y4eOHO-MaTepHanbHbIe JlugakTuKo-
METOANYECKHE Ilcuxoyoromneaarorndeckue

! Knaccuoukaumsa no M.U. MaxmyToBy
2 Knaccuoukaumsa no M.C. Mak



1) KOJJIEKIIMY MUHEPAJIOB, TOPHBIX MTOPO/I, 1) xumudeckuii  |[[lo3HaBaTenbHBIC
METaJUIOB M CILUIABOB; SI3BIK; 3aaHus:

2) peaKkTHBbI, MATEPHAIIBI, IPUHAUICKHOCTH  |2) METOABI XUMUM;  |1)BOIIPOCHI;

11 XUMUYECKHUX OIBITOB; 3) XUMHUYIECKUI 2) yIpaKHEHUS;

3) XUMHUYECKUE TPUOOPBI, arnapaThl; DKCIIEPUMEHT; 3)3anauu;

4) XuMHYecKas TIOCY/1a; 4) XUMHYECKHE (4) TeCThI;

5) TaOIUIBI, ITAKATHI, CXEMBI, 3a7a4u; 5) XMMHYECKHE JTUKTAHTHI;
6) Moaenu; 5) mUnaKTHYeCKUl  [6) aJrOPUTMBI;

7) 3KpaHHbBIE TOCOOUSI, KOMITBIOTE, MaTepuar. 7) 3BpUCTUYECKHE
WHTCpaKTUBHAs JOCKa, IHTEepHEeT; NpeAIUCaHMS,

8) kuuru (yueOHbIe, CIPaBOYHbIC, HAYYHO- 8) mumaKTHYECKHe UrphI;
[OITYJISIPHBIC); O)TBOpUYECKHUE 3a/1aHUSI.
Q) mumakTHYECKHEe TOCOOUsI, BUPTyaIbHAs

nmabopaTopus.

Kpurepuu oneHuBaHus’
O1eHKa YCTHOTO OTBETA:

OrTMeTKH Iloka3arenu oTBeTa

«5» OTBeT NOJIHBIN U NPAaBUIbHBIA HA OCHOBAaHUM U3YUYEHHBIX TEOPUIi; MaTepHUajl U3JI0KEH B
OIIPEIEICHHOM JIOTHUYECKOU I10CIEN0BATEIBHOCTH, JINTEPATYPHBIM S3bIKOM; OTBET
CaMOCTOSITEIIbHBIN.

«4» OTBeT NOJIHBIN U NPAaBUIbHBIA HA OCHOBAaHUM U3YUYEHHBIX TEOPUI; MaTepHall U3JI0KEH B
OIIPEIEICHHOM JIOTHUYECKOU I10CIEN0BATEIBHOCTH, IIPU 3TOM JOIYILEHBI ABE-TPU
HECYIIECTBEHHbIE OLIMOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIO YUUTEIIS.

«3»  |OTBeT MOJHBIN, HO NP 3TOM JIOMYIIEHA CYIIECTBEHHAs OLIMOKA WM OTBET HETIOJIHBIH,
HECBSI3HBIN.

«2»  |OTBeT 00HAPYKUBACT HEMIOHUMAHHUE YICHHKOM OCHOBHOTO COJICPKaHMsI yueOHOTO
MaTepHala UK JOMYILIEHb! CYIIeCTBEHHbIE OINOKHU, KOTOPbIE YUalUics HE MOKET
VCIIPABUTh MTPU HABOJSIIMX BOMPOCAX YUUTES.

«1»  |OTcyTCTBHE OTBETA.

OrneHka NUCbMEHHBIX KOHTPOJBHBIX padoT:
OT™MeTKHn ITokazaTenu pabot

«5» PaboTa BbIMOTHEHA TPABUIILHO U MOJTHO HA OCHOBAaHUHU U3YYEHHBIX TEOPETUUECKUX
[IOJIOXKEHUH, B ONPEEICHHON JIOTHYECKON ITOCIIE0BATEIbHOCTH, JINTEPATYPHBIM
SI3BIKOM, CAMOCTOSATENBHO.

«» PaboTa BeITIOTHEHA MPABUIIHHO, B HEW TOMYIIEHHI IBE HECYIIECTBEHHBIC OITHMOKH (MITH
YIIYIIEHBI IBa HEXapaKTepHBIX (hakTa).

«3» PaboTa BBITIOJHEHA HE MEHEe YeM HaloJIOBUHY, IOMYIIEHBI OJIHA CYIIECTBEHHAs OLIMOKa
1 IBe-TPHU HECYILIECTBEHHBIE OMNOKH.

W@» PaGoTa BBIOTHEHA MEHBIIIE YeM HAOJIOBHHY WIIA COJIEPIKUT HECKOJIBKO CYIIECTBEHHBIX
OIINOOK.

«l» PaGoTa He BBIMIOJIHEHA.

OneHKa SKCIIepUMEHTAIbHBIX YMEHUM:

OTMmeTKHn ITokazarenu ymeHui
* Mo M.C. Nak




«5»

OJKCHEPHUMEHT OCYIIECTBICH IO IUIAHY C YYETOM TEXHHKH Oe30HacHOCTH W IIPAaBHII
paboThl C BemecTBaMH M OOOpYIOBAaHUEM; BBICOKUH YpPOBEHb C(HOPMHPOBAHHOCTH
HKCIIEPUMEHTAIBHBIX YMEHUH (Y4MCTOTA pabodero Mecra, MOPSIOK Ha CTOJE, YKOHOMUS
MCIIONIb3YEMBIX PEaKTUBOB M [Ip.); NMHUChbMEHHass pabora (0T4eT 00 SKCICPUMEHTE)
BBIIIOJTHEHA ITOJHOCTHIO, C/IeJIaHbl MPAaBUIIbHBIC HAOIOICHHS U BHIBOIBI.

«“y

JKCTIICPUMEHT BBIMIOJIHEH TIOJHOCTBIO C YYETOM NPaBHI TEXHUKU OE30MACHOCTH, TpPHU
PTOM JOMYIIEHBI HECYIIECTBEHHBIC OIIMOKM TMpuU paboTe C BEIIECTBAMU H
000Opy/sOBaHWEM; B THCHbMEHHOM OT4YeTe 00 OSKCIEpUMEHTE CJeJaHbl MPaBUIbHBIC
HaOJIFOIEHUS U BBEIBOJBI.

«3»

B Xxome »skcmepuMeHTa JonylleHa CYUIECTBEHHas OIIMOKa, MCIpaBICHHAs IO
TpeOOBAHUIO YUUTENsl; IUCbMEHHBIH OTYET 00 SKCIEPUMEHTE BBINOJIHEH IPABUIBHO HE
MEHEE 4eM HAIoJIOBUHY (MMEIOTCS YIYIICHUs B 00bSICHEHUH U 0()OPMIICHUU pabOTHI).

«»

B xone skcrepuMeHTa JOMYyHICHBI JBE (M 0ojee) CYIIEeCTBEHHBIE OIIMOKH, KOTOPHIE
yJaliuicss He MOXKET MCIPABUTh Ja)ke MO TPEOOBAHUIO YUUTENS; NUCbMEHHBIA OTYET O
[IPOJICJIAHHON 3KCIEPUMEHTAIIbHON paboTe BBIIOJHEH MEHBIIE YEM HaIoJOBUHY,
COJICPXKUT CYIIECTBEHHbIE OIIMOKH B 00bSICHEHHH U 0)OPMIIEHUU pabOThI.

«1»

OTCYTCTBYIOT y Y4Yallerocs SKCIEPUMEHTAIbHBIE YMEHUS; MHCHbMEHHBIM OT4eT 00
PKCIIEPUMEHTAILHOM paboTe OTCYTCTBYET.

OI_IeHKa yMeHI/Iﬁ peuiaTh SKCIICPUMCHTAJIbHBIC 3a/1aUu:

OTMETKHU

IToka3zarenu ymeHui

«5»

[1naH perieHUst COCTaBIEH MPaBUIIBLHO; MPABWIHHO OCYIIECTBIEH MOAOOP XUMHUYECKUX
€aKTHUBOB U 000pYyI0BaHUS; JaHO MOJTHOE OOBSICHEHHE U CAENaHbl MPABUIHHBIC BBIBOIBL.

«“y

[Inan pemieHusi COCTaBiIeH MPABUIBHO; MPABIJIBHO OCYIIECTBICH MOAOOP XHUMHUYECKHUX
PEaKTHUBOB U 00OPYAOBAHUS; TOMYIIEHBI JBE HECYIIECTBEHHBIE OMMOKU B OOBSICHEHUH U
BBIBOJIAX.

«3»

[I1an pemieHus: COCTaBIEH MPABUIBHO; MPABUIBHO OCYIIECTBICH MOAOOP XUMHUYECKUX
pEaKTHBOB M OOOpYAOBaHUS; IOMyIIEHA CYIIECTBEHHAas OIMMOKa B OOBSICHEHUH U
BBIBOJIAX.

«»

Jlonymiens! 1Be (1 OoJiee) CyIeCTBEHHbIE OUIMOKY B IJIaHE PELICHHUs, B T0100pe
XMMHUYECKHX PEAKTUBOB U 000PYAOBaHUs, B O0BSICHEHUH U BBIBOJAX.

«1»

3KCHepI/IMeHTaHLHaH 3aav4a HC pCIICHA.

OI_ICHKE[ yMCHI/Iﬁ peiaTh paCYCTHBIC 3aJa4n:

OTMETKH

ITokasarenu yMeHHM

«5»

B rutaHe pemieHus, JIOTHYECKOM PAacCyKIACHUN M PEIIeHUH HET OIMIMOOK; 3a7adya perieHa
alMOHAIBLHBIM CIIOCOOOM.

«y

B nnane pemieHus, TOTHYECKOM PACCYKICHUU U PEIICHUH HET CYIIECTBEHHBIX OIIUOOK;
3ajjaya pelreHa HEepPalMOHAIBHBIM CIIOCOOOM WIJIM JIOMYINEHBI J[BE HECYIICCTBCHHBIC
OLLIMOKH.

«3»

B IIaHE, JTOTMYCCKOM PACCYXXICHHUU U PCIICHUN HET CYHICCTBCHHBIX OI_HI/I6OK;
JOMYIICHBI CYIIICCTBCHHBIC OIIIMOKH B MAaTEeMaTHYCCKUX pacucTax.

«2»

HMmeroTcs CYIICCTBCHHBIC OImuOKH B ITIaHE, JIOTHYCCKOM PACCYXXJICHHUU U PCHICHUU.

«1»

OTCyTCTBUE OTBETA HA PACUETHYIO 3a]a4y.

Ipuiaoxenue 2. OueHOYHbIE MATEPUAJIBI

8 kiacce



CrapToBasi THATHOCTHUKA

Hesn: Onpenenuts ypoBeHb CHOPMUPOBAHHOCTH PETYJISATUBHBIX U MIO3HABATEIbHBIX YHUBEPCAIbHBIX
y4eOHBIX ACUCTBUM M0 XMMHUHU y 00yUAIOMIMXCs § KJIACCOB.

1. Ha3nayeHue paGoThl
Pabora npenHazHaueHa 1S IPOBEACHUS TPOLEAYPBI CTAPTOBOIO KOHTPOJIS MHANBUIYaJIbHBIX
JOCTIDKEHUH oOyuaromuxcs 8 kinacca B 00pa30BaTeIbHOM YUPEkKACHUU 110 NPeAMETY «XUMUS» B
cootBercTBUM ¢ PI'OC. CTapToBas KOHTPOJIbHAS padOTa MO3BOJISAET OCYLIECTBUTh IUATHOCTUKY
JOCTH)KEHUS] METalPeAMETHBIX Pe3yIbTaTOB, B TOM YHCIIE OBJIAJICHUE METAPEAMETHBIMU MOHATHIMU U
CIOCOOHOCTH MCIIOJIb30BaHMS YHUBEPCATIbHBIX yueOHbIX aeicTBuid (Y'Y /1) B yueOHOI, TO3HABATENFHON U
COLMAJIBHON IIPAKTHUKE.
Pe3ynbraTsl cTapTOBOW KOHTPOJIBHON paOOTHI MOTYT OBITH MCIIOJIB30BAHBI ISl OLEHKH JIMYHOCTHBIX
pe3yiIbTaToOB OOyUEHHUS.

2. CTpykTypa BapHaHTa UTOT0BOI KOHTPOJILHOI padoThI

BapuaHnT cTapToBOi KOHTPOJIBHOI paboThl COCTOUT U3 6 3aaHui. 3aaHus IPOBEPSIOT

pEryIsSTHBHBIE YHHUBEPCAIbHBIC ydeOHbIE ICHCTBH: OCHOBAHBI HA YMEHHSAX aHAIM3HPOBAThH JaHHBIE,
HOPUMEHSTh 3HaHUS U3 €CTECTBEHHBIX HayK, COOTBETCTBEHHO IPOBEPSIOT II03HABATEIIbHBIE
yHHMBEpcalbHble yueOHble nelicTBUsA. Ha BoinosiHeHne Beell paboThl oTBOANUTCS 20 MUHYT.

3. OueHka BbINOJHEHHUsI OTAEJbHBIX 3aJaHU U PaGOTHI B I€JIOM.
3a BepHOE BBIIIOJHEHUE KaXKI0T0 U3 3a7aHuil 1-6 BeicTaBiseTcs 2 6amia. MakcuMaibHbIA IEPBUYHBIN
0aJuT 3a BBITTOJTHEHUE BCel paboThI - 12.

Ilkaja nepeBo/a NePBUYHOIO 6AJ1JIA 32 BHINOJHEHUN KOHTPOJbHOH Pa0oThI B OTMETKY

110 S-HO¥ IKaJIe

OrMeTKa 110 SHOM 2 3 4 5
HIKaJe
. 0-5 6-8 9-10 11-12
[TepBuyHbIii Gann

HMHCcTpYKIMS 10 BHINOJTHEHHIO PAGOTHI.
Ha BbinosnHenue uroroBoit padbotsl gaetrcst 20 MmunyT. PaboTa coctout u3 6 3ajaHuil.
HpI/I BBIITOJIHEHUHN SajlaHI/Iﬁ 3alMUMIINTEC OTBCT TAK, KaK YKa3aHO B TCKCTC 3a/laHU .
CoBeTryeM BBINOIHATD 33JaHUS B TOM MOPsIJIKE, B KOTOPOM OHHU JAaHbl. bansl, monyuyeHHsle Bamu 3a
BBITNIOJTHEHHBIE 3ajaHusl, CyMMHpYtoTcs. [locTapaliTech BBIMOIHUTD KaK MOXHO OOJIbIIIE 3a/1aHui 1
HaOpaTh HanOoJIbIIEe KOJMYECTBO OAIIIOB.

Bapuanr 1.
1. Onpenenure, rae nepeyrcICHbl TOIBKO HA3BaHUS BEILECTB:
1. mpoBoJOKa, MOJIOTOK; 3. COJIb, caxap;

2. CTakaH, CTEKJIO; 4. cepebpo, KOJIBIIO.

2. Kakoii npu3HaK onuchIBaeT (GPU3NUECKOE CBOMCTBO KHCIOPOa:
1. kpyrusiit 3. KUJIKHN
2. JUTMHHBIA 4. ra3000pa3HebIil

3. CpoiicTBOM XKele3a He SIBISeTCS:

1 .remneparypa mnaBneHust  3.¢popma

2 .3JIEKTPOIPOBOIHOCTH 4 .KOBKOCTb
4. IlpouuraiiTe TeKCT.

«YTo BiedéT UenmoBeKa 3aHWMAThCA XMMHEW? HaBepHoe, TamHCTBEHHas cwia, 3aKiIrouéHHas B BemiecTBe. OHa
MOJKET OBITh U IeJICOHOH, ¥ CTPAIITHOM M0 CBOEMY pa3pyllaroleMy IeHCTBII0. MOXKeT MOIapuTh TEIUIO U CBET, HO
MOJKET TIOTPY3UTh BO MPaK U X0JIO. A pa3Be HE MHTEPECHBI MOMBITKH COEAMHUTH BMECTE HECKOIBKO BemecTB? Uto
POIUTCS M3 CMECH - HOBBIM MaTephall, YCTOMYHMBBIA K OTHIO, KHCIOTaM M IeIoYaM, HEIPOOWMBAECMBIH CHAPSIaMHU
CIUIaB, HEBUAaHHAs MUILEBAasl IpUIpaBa’»

3ananne: Beinumure oTIEABHO B TPYIIIHI MOJOXKUTEIbHBIC U OTPULIATEIBHBIC BIUSHUS HAYKU XUMUH U3



MIpeTOKEHHBIX : [11Im1a )KUBOTHRIX | YeoBeKa; | mOens pacTeHN 1 )KMBOTHEIX; Y moOpenust; Onexna;
Msrorosnenwne anmkoroys; JlekapctBa; OTpasiienne;I3roToBIeHIE B3pBIBUATHIX BEMIECTB, TOIIIHNBO;
CrpouTtenbHbIi MaTepua.

IlonoxuTeIbHEIE: OTpunaTenbHbIe:

5. IIpouuTaiiTe TEKCT.

«Hamm npenku xxuu o 6eperam pek. Peka mowia u kopMuia ux, JaBaia BOJLy JJIsl CTHPKH U MBIThS, OblIa
JIOPOTOM CPeIu TOT 1A TYCTHIX, TPYIHOMPOXOIUMBIX JIECOB. JIETOM 10 BOJIC MJIaBAJIM Ha JIOJKAX M KOPAOIIsIX, 3UMON
€3/IUJIH TI0 JIbY Ha caHsaX. CTpOMIIM Ha peKaxX U BOJSHBIC MEJIBHHUIIBI, HA KOTOPBIX MOJIOJHU 3€PHO HA MYKY.»
3aganue:

1. BrImumuTe U3 TEKCTa CIIOBOCOYETAHUS, OTPaXKAFOIIHNE IPUMEHEHHE BOJIBI KaK BEIIECTBA B OBITY.

2. Kakoe ¢usndeckoe npeBpaiieHue BenecTBa BOAbI YIIOMSHYTO B TEKCTE?

6. IIpoumTaiiTe TEKCT.
«BemectBa o6nanaoT GpusndeckuMu cBoiicTBaMu. BemecTBa nMer0T ra3000pa3Hoe, JKUIKOE, TBEPAOE arperaTHoe
cocrosiHue. BemecTBa oTiM4aroTCes 10 HBETY, OJ€CKy, 3amaxy, BKyCy IDIOTHOCTH, pACTBOPUMOCTH, TEMIIEPATYPhI
KHUIICHUS, TEMIICPATypPhI IUIaBJICHHA, 3JICKTPOIIPOBOAHOCTH U IP.».
3apanme: 113 npeaoKeHHOT0 NEPEUHs BRITUIIUTE TOJIBKO BelecTBa: Bona, Caxap, Yamka, Kams pocsl,
Kpaxwman, Hoxuaunel, Men, Cuexxunka, XKeneso, Crinuka, [ToBapeHHast conb.

Bapuanr 2.
Omnpenenunre, A€ B IEpeYHE YKa3aHBI TOJHKO HA3BAHUS TEI:
KHCJIOTa, COJa; 3. KapaH/aIl, Jairka;
CTEKJIO, CTaKaH; 4. comnb, CIHUPT.
VYkaxute pu3nueckoe CBONCTBO, KOTOPOE OITUCHIBAET BOAY:
TeMIIepaTypa IJIaBjeHrne 3. BEICOTa
LIMPHUHA 4. Ilger
CBOMCTBOM aJIIOMUHHS HE SIBJISETCS:
1.mracTHYHOCTH 3.0meck
2.Macca 4 .MIO0THOCTD
4. TIpouuTaiiTe TeKCT.

«ITox neficTBreM COTHEYHBIX JIy4el BOJIa BCE BPEMs UCTIAPSAETCS C MMOBEPXHOCTH CYIIN M BOJOEMOB, C JINCTHEB
pactennii. BonsiHO#M map ¢ MOTOKaMu TEIUIOTO BO3/IyXa MOJHIUMAETCS BBEPX, TJe MPH €r0 OXJIAKACHUN 00pa3yloTCs
MaJICHbKHE KalleJIbKH BOJIbI, KOTOPBIC M COCTABISIOT oOJiaka. [loa neficTBueM BeTpa 00Jiaka epEeHOCATCS Ha
Oompiue paccTossHUSA. M3 HUX BBIMAgal0T 01U win cHer. C ocagkaMu BOJia BHOBB TOTA1aeT HA 3€MJIIO, paCTEHUS
B BOJIOeMBI. Tak B MpHUpOJIe COBEPINAETCS KPYTOBOPOT BOJIBL.»
3ananne: CocTaBbTe JJOTHYECKYIO IIETIOYKY, COOTBETCTBYIONIYIO MPOIeccaM KPyroBOpOTa BOJBI B IPUPOIE B
COOTBETCTBHUHU C TEKCTOM.

LNhE MNP

5. IlpouuTaiiTe TeKCT.

«IIpocToil SKCcrIepUMEHT MOXKET YOeIUTh HAac, YTO KHCIOPOJ M a30T - OCHOBHBIE KOMIIOHEHTHI Bo3ayxa. CHauana
CBeYa TOpHUT OeNbIM IJIaMEHEM W TIOJIHUMAeTCsl ypOBEHb BOJBL. ['OpeHue mpeKpariaeTcsi, Korjua BoJa 3aroHseT
npubau3uTenbHO 1/5 o0bema nmnuHApa. BeIBoA - BO3AyX HE OTAENBHOE BELIECTBO, @ CMECh JBYX MJIM OOJIBIIETO
KOJINYECTBA KOMIIOHEHTOB. [Ipy ropeHHH CBeYd OIMH W3 KOMIIOHEHTOB - KHCIIOPOJ, COCTaBISIOMIMN OKojJo 1/5
o0bema BO3/yXa, - CBA3BIBACTCS.

Korna kucnopon 3akaHunBaercs, cBeda noryxaer. Okoino 4/5 ooObema Bo3yxa COCTaBISIET a30T, KOTOPBIN HE
MOIIEPKUBAET TOPCHHE.»

3ananmne: 1) Kakoit pakT u3 TekcTa MOATBEPKAACT HATMIHE KUCIOPOIa B COCTaBe Bo3ayxa?

2) 3anumuTe 0 HOMepaMm CJI0Ba, KOTOpbIe HY)KHO BCTaBUTh B TEKCT:

Korpa ropsiiyto cBedy HaKphIBalOT IMITHHIPOM, CBeda OBICTPO . ,,(1), moToMy 4To . ,,(2), COCTaBHas 4acTh
BO3/yXa, KOTOpas MOAIEPKUBAET ,,(3) CBEUH, 3aKaHUMBAETCS.

YpoBeHb BOJBI HIOAHUMAETCS PUMEPHO Ha ,,(4) o0beMa HUIMHApA.

6. BcTaBbTe MpomymieHHBIE CJIOBA B TEKCT B HY>)KHOM YMCIIC U Majiexe, U 3anumute ppasy: Bo3myx - cMecs ,,.
Omu 0e3 ,, 1 3amaxa.
VY Hero HU3Kasi paCTBOPUMOCTb B ,,.



78 % BoO3myxa cocTaBisier ,, 21 % - kucmopo.

CroBa: crupr, rasbl, cepa, a30T, BOJa, I[BET.

OtBet. Bapuanrt 1.

1

3

4

3

2.
3.
4.

IlonoxurenbHEBIC

IInmma >XKUBOTHEIX U YEJIOBEKA
Y nobpenus

Onexna

JlekapcTBa

TonamBo

CrpouTenbHbli MaTepuan

OTpunareybHbIe

['u6enb pacTeHHIA U KUBOTHBIX
3roToBICHHE aJIKOTOJIs
OTtpasienue

3roToBieHe B3pbIBYATHIX
BEIIECTB

NINININ

5.

1. 1St CTUPKH U MBITHS
2. IpEeBpaIlCHUE KUKOW BOJBI B JIE

6.

Bona, Caxap, Kpaxmain, Men, XKeneso, [ToBapennas coib.

HTOI'O

12

OtBet. Bapuanr 2.

3

1

2

Vcnapenue - OXJIaKICHHUE - BhINAJACHUE JOXK/IS WU CHEra

SE IS I

Korza ropsimiyio cBedy HakpbIBalOT IMJIMHAPOM, CBeYa ObICTPO MOTYXAeT,
[IOTOMY YTO KMCJIOPOJ, COCTaBHas 4acTh BO3AyXa, KOTOpas
MOJI/ICP’)KUBAET rOPeHne CBEYU, 3aKaHUMBAETC.

YpoBeHb BOJIBI MOAHUMAETCS IPUMEpPHO Ha 1/5 o6bema nuiIuHapa.

Bo3nyx - cmech razos.

On Oe3 mBeTa U 3araxa.

'Y HEro HU3Kasi paCTBOPUMOCTb B BOJE.

78 % BO3myXa cocTaBiser a30T U 21 % - Kuciaopos.

NTOT'O

12

Koutpoabnas padora 3a 1 moayroaue

[Tnan paboTbl

YpoBHU cliokHOCTH 3amanust: b - 6a308BsIid, [1 - moBEITIICHABIH, B - BRICOKHIA.
Tume! 3amanawii: KO - 3amanne ¢ kpaTkum otBeToM, PO - 3amanne ¢ pa3BepHyTHIM OTBETOM.

Ne Kox

KOC

Tunm
3a1aHUS

KoHTpOJIMpyEeMBIi AJIEMEHT COJIEPHKAHUS YpoBeHb

CJIOKHOCTH /I

ban

bI

Bpewms
BBIIIOJI-
HEHUS,
MUH.

1.4

HCpBOHa‘{aJ'IBHBIC XUMHUYCCKUC ITOHATHA KO

11

[IepBoHaYaJIbHBIE XUMUYECKHE MTOHATHUS KO

1.2

HCpBOHa‘{aJ'IBHBIC XUMHUYCCKUC ITOHATHA KO

1.3

[lepBoHaYQIbHBIE XUMUYECKUE TTOHATHS KO

4.1

KO

(OCHOBHBIC KIIACCHI HCOPTaHNYCCKUX COGI[I/IHGHI/Iﬁ

1.4

[lepBoHaYQIbHBIE XUMUYECKUE TTOHATHS PO

1.3

PO

HepBOHaqaanHe XUMHUYCCKUC ITOHATUA

ONOOIRWIN[F

1.3

vl I=li=lzlE )
MINIFNEEREEE

PO

HepBOHaqaanHe XUMHUYCCKUC ITOHATUA

~N[OTOINININININ




9 .1 |KommuecTBeHHEIE COOTHOIICHHS B XMMHH PO B

I

Hroro 17 6annos

15-17 6amioB - OTMETKA «5»
12-14 6amnoB - oTMETKA «4»
8-11 6aioB - oTMeTKA «3»
<8 0asuIoB - OTMETKA «2»

Bapuanr 1
1. K XUMUYECKUM SIBICHUSM OTHOCSIT:
A) pacTBOopeHue caxapa B) Tasinue cuera
b) cropanue 6en3uHa I') oOpa3oBanue uHes Ha ACPEBBIX
2. K uucteIM BemmecTBaM OTHOCST
a) cepHa KHCIIoTa B) cepa
0) pacTtBOp caxapa ') MeJIHas pyaa
3. Cpenu nepeunciIeHHBIX BEIIECTB BHIOEPUTE CIIOKHOE
A) 30710TO B)azoT
6) cepa r) cyabdu xeesa FeS
4. HaumOoJbIIyI0 OTHOCUTEIIEHYIO MOJIEKYJISIPHYIO MacCy UMEET:
a) HCI B) H20
0) HF r) H2S

5. Bribepute psa popmys, B KOTOPOM BCE BEIIECTBA - OKCH/IBI:
1) SOz, MgO, CuO

2) Zn0O, ZnClz2, H20

3) KOH, K20, MgO

4) H2S0s4, Al203, HCI

Kputepuu orieHuBanus

6.CocTaBbTe ypaBHEHUSI XUMUYECKUX PEAKIM, KOTOpbIe MPOTEKAIOT ITPU TOPEHUH B KMCIOPOJE: )
maruusi; 0) yrinepoza (IV) B) amomunus (I11) r) stunena C2Ha. HazoBute npoaykThl peakiuui.
7. CocraBbTe (POpPMYJIBI COETUHEHNH, COCTOSIINX U3: a) KAJBIMS U KUCIOPOo/1a; 0) aTFOMUHMS U CEphl

(VI); B) kanbums u xmopa; 1) azota (III) u Bogopona.

8. Kakoii 3 okcuoB MMeeT OOJBIIYI0 MacCOBYIO 100 kuciaopoaa: P203 unu SO3? OtBer noaTrBepanTe

pacderom.

9. Amnamu3 atmocdepsl Benepsl mokazan, uto B 50 MJI BEHEpHAHCKOTO «BO3yXay» coaepxurcs 48,5 mi
yriIeKucIoro ra3za u 1,5 mi azota. Paccunraiite 00beMHBIC J10JIM Ta30B B aTMOC(epe TIaHeThI.



OTBETHL:

B

A

1

S BN

2Mg+02=2MgO okcux Maruus

C+02=CO2 okcua yrnepoma(IV)

4A1+302=2A1203 okcua aIlOMAHUAS
2C2H2+302=2C02+2H20 oxkcun yraepona(IV) u Boga

~

CaO, Al2S3,CaClz2,NHs

8. |P20sW(0)=16*3/ 31*2+16*3=0,44*100=44%. (16a11) SOs W(O)= 16*3/
32+16*3=0,6*100=60% (1 Gasn)

9. |d=Vyrn/Vemec =48,5/50=0,97 nmm 97 % (1 6amn)

¢ (yrao. raza) + ¢(azora) = 100%,

¢ (azora) = 100% - ¢ (yru. raza) = 100% - 97% = 3%.(1 6amn)
OtBert. ¢ (yru. raza) = 97%, ¢ (azora) = 3%.

KomniiekcHasi KOHTpoJibHast padoTa

Cneunduxanus

No  [KOHTpOJMpPYEMBII JIEMEHT COAEPIKAHUS Ypose |bauibsl Bpems
Hb BBITIOJ-
CIIOXK- HEHUS,
HOCTHU MUH.

1. [Ywucrsle BemecTBa U cMecu. CTpoeHHE BEIIECTB b 1 2

2. |®usudeckue U XUMHUCCKUC SIBICHUS b 1 2

3.  [Ipu3HaKu NpoTeKaHHUsI XUMUYECKON peaKIiu b 1 2

4.  [T[loHsTHE O MOJIIPHOH Macce BEIIeCTBa b 3 6

5.  [[lepmoamueckuit 3aKoH I1 7 10

6. |[[IpocThle U CIIOKHBIE BEIIeCTBA: HOMEHKJIATypa b 3 6

7. Pacuét MaccoBoOl 10U XUMHUYECKOI'0 dJIEMEHTA B COCAUHEHUU 11 1 2

8.  |YpaBHeHUS XUMHYECKUX PEaKIMH 11 2 4

9. |Knaccudukaiusi XuMUYECKUX PEaKIUit 11 1 2

10. |Be3omacHocTh B Jaboparopun. Xumust B ObiTy. OKpysKaromast b 2 4

cpena

Kpurtepuu ouenku: 20-22 6amioB - «5» 14-21 6amnoB - «4» 9-13 6amioB - «3» <9 6ayioB - «2»

Kpurepun onenkn nis ydsamuxcsa OB3:
16-22 6amnoB - «5»

11-15 6annoB - «4»

5-10 6amoB - «3»

<5 0aIoB - «2»




Bapmuanr 1
1. (1 6amm) IIpeamerom M3ydeHNST XUMUH SIBISTFOTCS BEMIECTBA. BHUMATEIIbHO pacCMOTpUTE
MIPEIOKCHHBIC PUCYHKH. Y KQXKUTE HOMEDP PUCYHKA, Ha KOTOPOM U300pakéH 00BEKT, COIepIKaIIUN
I{}HI[I/IBI/LZ[yaIIBHOC XUMHYECKOE BEIIECTRBO.
N L
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2. (1 6amn) IIpeBpamierre oHUX BEIIECTB B JPyTHE HA3bIBACTCS XUMUIECKON peaknnell. YKaKuTe, B X0/e
KaKoT0 M3 MPUBEAEHHBIX HIDKE MPOLECCOB MPOTEKaeT XUuMHUeckas peakuusi. OOBbsICHUTE clieTaHHbI BaMH BBIOOD.

1. OxnaxaeHue NPOAYKTOB B XOJIOIUILHUKE.
2. PazorpeBaHme cyma B MUKPOBOJHOBOMW TIEYH.
3. Cropanne mpUpOHOTO Ta3a Mpu paboTe ra30BOM TUIUTHI.
3. (1 6amn) Ykaxute ogun JIIOBOU npusHak npoTekaHuss XAMUYECKON peakiuy 13 3aaanus N2,
4. (3 6amna) B Tabnwiie nprBeaeHB! HA3BaHUS M XUMHYECKUE ()OPMYITBI HEKOTOPEIX OCHOBaHHM.
Ne MoJsipaasi Macca,
HaspaHue ocHOBaHUA dopmy.ia
n/n r/M0JIb
1 Tuapoxcu Gapust Ba(OH), I
2 [Muapokcus sxene3a(ll) Fe(O H)2 I
3 Tuapoxcuy xenesa(lll) Fe(O H)3 I

Hcnons3ys npeioKeHHbIE BaM CIPABOYHBIE MATEPUAIIbI, BEIYUUCIUTE MOJISIPHBIE MACChHI KAXKJI0TO U3 OCHOBAHUM.
IIpuBenuTe pacyeTsl.

5. (7 6amor) [laHbl 1Ba XMMHYECKUX jieMeHTa A u B. M3BecTHO, 4TO B aTOME 3JIeMeHTa A BCE JICKTPOHBI B
OCHOBHOM COCTOSIHMM PACIOJIO>KEHBI HA YETHIPEX SHEPreTUUECKUX YPOBHSAX U YUCIIO BAJIEHTHBIX 3JIEKTPOHOB PABHO
JIBYM, a B aTOMe 3neMeHTa B — 16 npoToHOB.

1) Hcnonw3ys [lepuoandeckyro cucteMy XumMudeckux inemenToB J. V. Meneneesa, onpenenre XAMUYECKHe
aneMeHTsl A u B.

2) YxaxuTe HOMEp Meprojia U HoMep TpyIsl B [lepuoqudaeckoii cucreMe XuMudeckux snementos 1. 1.
MenzeneeBa, B KOTOPBIX PACTIOIOXKEH KaXKABIN 2JIEMEHT.

3) VYcraHoBUTE, METAIIOM MJIM HEMETAJLIOM SIBIISIOTCS TIPOCTHIE BELIECTBA, 00Pa30BaHHBIC ITUMH XUMHIECKUMU
JIEMEHTaMH.

4) CocraBbre (GOPMYIIBI BEICIINX OKCHIOB, KOTOPEIE 00Pa3yroT 3j1eMeHTH A U B.

OTBETHI 3aIUIIUTE B TAOJIHUILY:

Ha3zpanne MeTtann dopmyJia
Homep [Homep
DJIeMEHT |[XUMHYeCKOro HJIH BbHICILIET0
nepuoaa [pynmbI
DJIeMeHTa HeMeTa/ll1  |0KCHIA
A
B
6. (3 6amna) Hamumure xuMuueckue GopMysibl KaKI0Tro U3 yKa3aHHBIX BELECTB.
Hon — ... Xnop —... Boga — ... Xnopua Hatpust — ... ['uapoxcun xansiust — ... DochopHast kucinora — ...

Wonun Hatpust —... Docdar KaabIus — ...



7.

(1 6amn) W3 npuBenénHoro nepeuns Bemects Beioepute JIIOBOE coenmuuenue, coctosmee n3 atomoB TPEX

3JIEMEHTOB. BEIancinTe MaccoByrO JIOIF0 KUCIOPOa B 3TOM coequHeHnH. OTBET MOATBEPIUTE PACUETOM.

8.

(2 6amna) CoctaBbTe ypaBHCHHS YKA3aHHBIX PEAKIIUH.

(1) cBunen + kucmopon ” oxcu ceunma(ll);
(2) awrwit + Boma " THAPOKCHU INTHS + BOJOPO.

9.

(1 6a.]m) B 3aBucHMOCTH OT 4mcClia M COCTaBa BCHICCTB, BCTYMNMAOMIUX B XUMHUYCCKYIO PCAKIIUIO U

o0pasyromuxcs B pe3yabTare He€, pa3inyaloT peaklui COeINHEHHNS, Pa3IoKeHHs, 3aMeLIeHNs] 1 OOMeHa.
Bri6epute JIFOBYIO peakmuro (1) nn (2) u3 3agarns Ne8 u ykakute e€ THIIL.

10. (2 6amra) M3 npuBeAEHHOTO CIIMCKA BRIOGPUTE BEPHBIC CYXICHUS O MpaBmiiax O0e30macHoi paboThl B
naboparopuu. B oTBeTe 3anmumuTe HUQpPHI, TOA KOTOPHIMU OHH yKa3aHbl. (B 3amaHin MoXeT ObITh HECKOJIBKO
BEPHBIX CYKICHHIA. )

1) TIlpu HarpeBaHUU MPOOUPKHU C PACTBOPOM IMOBAPEHHOM COJIM HEOOXOAMMO HCIIOIb30BATh 3aIIUTHBIC OUYKH.
2) Bce onbIThI ¢ TFOOBIME PACTBOpaMHU KHCJIOT U LIEJTIOUCH CIIETyeT MPOBOAUTH B PE3MHOBBIX MEpYaTKaX.

3) Ilpu nmepemenmMBaHUU KUIKOCTH B IIPOOUPKE MOKHO 3aKPBITh OTBEPCTUE MPOOUPKHU PYKOH.

4) PaboTarh C TOPIOYMMH JKHIKOCTSIMH HEOOXOAUMO BIATH OT HCTOYHHUKOB OTHSI.

Pemenus
Bapuanr 1

1.

3.

BeieneHue TemoThl.

M(Ba(0H)2) = 137r/monb + 2 (16r/mMonb+1r/mMoinb)= 171r/mone. M(Fe(OH)2) = 56r/moinb + 2 ©

(16r/mMonb+ 1 r/mMo1b) = 90r/™Mmonb. M(Pe(OH)3) = 56r/mMoyb + 3 * (161/Monb+ 1 1/M0nb) = 107 r/MOINB.

kanbims — Ca(OH)2, dpochopnas kucinora — H3PO4, noaun narpus — Nai, dpocdar kanpuiss —

6. I/on%l— P m xs10p — b m Bona — Hyo,

XJIOp

Ca3(PO4)2-

7. BeH_[eCTBa, COCTOAIIMEC U3 aTOMOB TpéX 9JICMCHTOB, — I'MAPOKCHU I KAJIbIU, q)OC(I)OpHa}I KHUCJIOTa U

docdar xampus.
1. Ecnu BbIOpaH T'MIPOKCUA KaJIbIHs, TO:
n (OB. C«(OIT)y) - (2+16): (40121012 1)- 0.432(wnm 43,2%).
2. Ecmm BeiOpana ocdopHas KucioTa, To:

n(OBLIPOU - (4+16): 3m 113114 m16)-0.653 y 65,3%).

5.
HasBanue Metana | @opmyJia
Homep | Homep pMy
DJIeMEHT | XHUMH4YECKOIo WId BbICLIETO
NMepuo/a | rpynmnbl
JIEMEHTAa HEeMeTaJJI | OKCHIA
A Kanpunit 4 | Meraut CaO
B Cepa 3 VI | Hemeramn | SOj

Hatpus — NaCl. rugpokcu

3. Ecnu BoiOpan docdar kanpuus, To:

0 (OB CB+POABbI- (8 m 16): 3 m4012 3118« 16) - 041301, 4 1,3%).

8. 1.2Pb + O, = 2PbO;
2. 2Li+ 2H20 = 2LiOH + I1I.
9. 1. Peakmus (1) — peakmusi coemuHEHUs (M3 IBYX BEIIECTB MOJy4aeTCsl OJTHO BEIIECTBO).

2. Peakuus (2) — peakiius 3amMeIieHus (aTOMbI IPOCTOTO BEIIECTBA (JINTHUS) 3aMEIal0T aTOMBI

OJIHOTO M3 XUMHYECKHUX JIEMEHTOB (BOJIOPO/Ia) B CIIOKHOM BEIIECTBE (BO/IA)).
10. 24.

9 kaacc



BxoaHasi KOHTpoOJIbHAsI padoTa

KoMmniaekcHas KOHTPOJIbHast paGOTa

Crerudukarus
No  [KoHTpoJIMpyeMBbIi 3JIEMEHT COJIEpKAHUS YposeHs |bamisl Bpems
CII0HOCTHU BBITIOJI-
HEHUS,
MUH.
11. Yucrtele BeniecTBa U cMecu. CTpoeHUE BEIIECTB b 1 2
12, |®usnyeckue M XUMHYCCKHUE SIBJICHUS b 1 2
13. [[Ipu3Haku npoTeKaHUs XUMUYECKOH peaKIiuu b 1 2
14, [[ToHsTHE O MOJSPHOM Macce BEIIeCTBa b 3 6
15. [[lepmomuueckuii 3aKOH I1 7 10
16. [[IpocThle u CIOXHBIC BENIECTBA: HOMEHKIIATYpa b 3 6
17. [Pacuyér MaccoBOU JOIM XUMUYECKOT'O DJIEMEHTA B 11 1 2
COEeTMHEHUU
18. |YpaBHEHHsI XUMHUYECKHX PEaKIUil I1 2 4
19. [Knaccu¢ukanusi XkMHUYECKUX PeaKIni I1 1 2
20. |BesomacHoCTh B labopaTopuu. XuMus B OBITY. b 2 4
Oxpykaromias cpea

Kpurepum ouenku:
20-22 6amoB - «5»
14-21 6annos - «4»
9-13 GamioB - «3»
<9 GaiIoB - «2»

Kpurepun ouenkn nis yuamuxcsa OB3:
16-22 6amnoB - «5»

11-15 6annos - «4»

5-10 6amoB - «3»

<5 0aylIoB - «2»

Bapuanr 1
1. (1 6amn) [IpemMeToM U3ydeHUs] XUMUH SIBIITIOTCS BEIleCTBa. BHUMATENFHO PAaCCMOTPUTE MPETI0KEHHBIE
PUCYHKH. YKaXHUTE HOMEP PUCYHKA, HA KOTOPOM H300pakéH 00BEKT, COEpIKaIIUi



HHAUBUAYAJIBHOC XUMHUYCCKOE BEIIECTBO.
I

S («:;L';'~‘-' e
e, R
S |
4 -
51 Puc. 2 Puc, 3

2. (1 6ann) IIpeBparieHre oJHUX BELIECTB B IPyTye HAa3bIBACTCS XUMHUYECKON peaknueil. YKaxuTe, B X0[e KaKoro
U3 TIpUBEIEHHBIX HIDKE IIPOLIECCOB MIPOTEKAET XUMHUYEcKas peakius. OObsICHUTE CAETaHHBIA BaMH BBIOOD.

1. OxunaxneHue NpogyKTOB B XOJIOAUIbHUKE.
2. PasorpesaHue cyna B MUKPOBOJHOBOH MEYH.
3. Cropanue NMpUPOTHOTO ra3a Mpu padoTe Ta30BOH IITUTHI.
4. (1 6amn) Yxaxute onux JIOBOU npu3Hak npoTekaHUss XUMHYECKOHN peakuy u3 3aaHus No2.
5. (3 6anna) B Tabnuile npuBeeHbl HA3BAHUS M XUMHUYECKUE OPMYJIIBI HEKOTOPBIX OCHOBaHHIA.
Ne MoJsipaasi Macca,
Ha3zBanue oCHOBaHMS Ddopmyaa
n/n r/MoJIb
1 [unpoxcuz Gapus Ba(OH), I
2 Cunpoxcun sxenesa(Il) Fe(OH), I )
3 ['npoxcun xenesa(lll) Fe(OH); I

Hcnonb3yst peyIoKEHHBIE BaAM CIIPABOYHBIE MATEPUAIIBI, BBIYUCIIMTE MOJISIPHBIE MACCHI KAXKJI0T0 U3 OCHOBAaHUM.
IIpuBenute pacdeTsl.

6. (7 6amioB) [Jansl [Ba XUMUUYECKUX dneMeHTa A u B. MI3BecTHO, 4TO B aTOME 3J€MEHTa A BCE JICKTPOHBI B
OCHOBHOM COCTOSIHMM PacCIOJIOKEHBI Ha YETBIPEX SJHEPreTUUECKUX YPOBHSX U UUCJIO BAJIEHTHBIX JJIEKTPOHOB PaBHO
JIBYM, a B aToMe 3neMeHTa B — 16 npoToHOB.

1) Hcnone3ys [leproanueckyro cucreMy Xumuueckux nemeHToB . M. MenzeneeBa, onpeieute XuMAYECKUe
a5eMeHThl A 1 B.

2) VYkaxuTe HOMEp Mepuoja 1 Homep rpymibl B [lepronuueckoii cuctemMe XuMuueckux snemeHToB [, U.
MengeneeBa, B KOTOPBIX PaCHOIOKEH KKABIN JIEMEHT.

3) VYcraHoBuTE, METAJUIOM M HEMETAJJIOM SIBJISIFOTCSI IPOCTHIC BEIIECTBA, 00Pa30BaHHBIC 3TUMHU XHMHUYECKUMH
3JIEMEHTaMHU.

4) CocraBbTe (GOPMYIIBI BBICIIUX OKCHJIOB, KOTOPBIE 00pa3yroT 31eMeHTh A U B.

OTBeTHI 3aUIINTE B TAOIHUIY:

Haspanue MeTajna DopmyJia
Homep |Homep
JJIeMeHT [XHMHU4YeCKOro 1A BbICIIET 0
nepuoAa [Pynmbl
3JIeMeHTAa HeMeTANT |[OKCHAA
A
B
6. (3 6amna) Hanumwure xumudeckune GOpMYIIbl KaXKIOTO U3 YKa3aHHBIX BEIIECTB.
Hon — ... Xnop —... Boga — ... Xnopua Hatpust — ... ['uapokcun xansiust — ... DochopHast kucinora — ...
Wonun vatpus —... Docdar kambIuss — ...

7. (1 6amn) U3 npusenéunoro nepeuns semects Beibepute JIIOBOE coenunenue, coctosmee u3 aromo TPEX
3JIEMEHTOB. BhIuuCIuTE MacCcoOBYIO 10JIH0 KUCIOPOAA B 3TOM coeAMHEHUU. OTBET OATBEPAUTE PACUETOM.
8. (2 6anmna) CocTaBbTe ypaBHEHHS YKa3aHHBIX PEAKIUH.



(1) cBunen + xkucmopox * oxcun ceuaia(Il);

(2) nurHit + Boma " TMAPOKCHI TUTHS + BOIOPOI.

9. (1 6amn) B 3aBUCHMMOCTH OT YKCIia U COCTaBa BEIIECTB, BCTYMAIOIINX B XHMUYECKYIO PEAKIHIO U
00pa3yroIuxcs B pe3ybTate He€, pa3iuualoT peakiuy COeIMHEHNS, Pa3JIoKeHHs, 3aMELICHUs] 1 OOMeHa.
Bri6epute JIFOBYIO peaxmuro (1) nm (2) u3 3aganns Ne8 u ykaxute e€ THIL

10. (2 6amra) 13 mpuBeaéHHOTO CIIMCKA BEIOEPHUTE BEpHBIE CYKACHUS O MpaBuiax 0e30macHoil paboThl B
nabopatopuu. B oTBere 3anuimTe udpbl, HOA KOTOPHIMU OHH yKa3aHbl. (B 3aganun MoxeT ObITh HECKOJIBKO
BEPHBIX CY)KJICHHH. )

1) TIlpu HarpeBaHHM MPOOUPKU C PACTBOPOM TTOBAPEHHO COIM HEOOXOMMO HCITOIb30BATh 3AIUTHBIC OUKH.
2) Bce onbIThI ¢ MFOOBIMU PACTBOPAMHU KHCJIOT U LIETIOUCH CIICyeT MPOBOAUTH B PE3MHOBBIX MEpYaTKaXx.

3) Ilpu mepeMenIMBaHUHU XHIKOCTH B IPOOUPKE MOYKHO 3aKPBITh OTBEPCTHE MPOOHPKH PYKOH.

4) PaboTarb C TOPIOYUMHM KHIKOCTIMH HEOOXOIUMO BIAIH OT HCTOYHUKOB OTHSL.

Pewmenus
Bapuanr 1
1. 1.
2. 3.
3. Broluenenue TerioThI.
4. M(Ba(0H)2) = 137r/monb + 2” (16r/mMonb+1r/Moinb)= 171r/mMons. M(Fe(OH)2) = 56r/momnb + 2
(16r/momns + 1 r/momnb) = 90r/MOUIB.
M(Pe(OH)3) = 56r/mosb + 3 ¢ (16r/Moab+ 1 r/mons) = 107 r/mMorb.
5.
HazBauue Homep | Homep Mertana | @opmy.ia
DJIeMEHT | XMMHYeCKOro WM BBICILIET0
NepHoAa | FPyNIbI
3j1eMeHTa HeMeTa/ll | OKcHAA
Kanpuwmit 4 I Merann CaO
B Cepa 3 VI | Hemeramn SO;
6. HMong— P m xsop — b m Boma —KExnopun Hatpust — NaCl. rumpokcus

kanbius — Ca(OH)2,hochopnas kucnora — H3PO4,monun natpust — Nai, pocdat kanbuis —
Ca3(PC>4)2.
7. BemecTBa, cocTosIme U3 aTOMOB TPEX AIMEMEHTOB, — TUJIPOKCHUJ KaJbIius, hochopHas KUCIOTa U
dbocdat kanpuus.
1. Ecnu BbIOpaH rupoKCcu]] KaublMsl, TO:
® (OB Ca(OM),) - (2 m16): (40121612 m 1) - 0.132 may 43,2%).
2. Ecnwm BeiOpana ¢ocdopHas KUCIIOTa, TO:
®OBILPOs)-(1m10): (3113111 m161-0.633 (um 65,3%).
3. Ecnu BbIOpan docdar kanabius, TO:
+(OBCBIAPCEBI-(8+10): 3m10I2m31 18 m101-0.113
41,3%).

8. 1.2Pb + O, = 2PbO;
2. 2Li+2H20 =2bIOH + H2.

9. 1. Peakmus (1) — peaxiusi coequHeHUS (M3 IBYX BEIIECTB MOIYYaeTCs OJTHO BEIIECTBO).



2. Peakuus (2) — peakiusi 3aMeIieHus (aTOMBI TPOCTOTO BEIECTBA (JIUTHUS) 3aMEIAI0T aTOMBI
OJIHOTO U3 XUMHYECKHX AJIEMEHTOB (BOJIOPOJIa) B CIIOKHOM BEIIECTBE (BOIA)).

10. 24.

KonTpoabhas padora 3a 1 nosxyroaue

[Tnan paboTe!

YpoBHU CIIOKHOCTH 3amaHust: b - 6a30BsIid, I1 - MOBBITIICHABIH, B - BRICOKHIA.
Tunst 3agaanii: KO - 3amanue ¢ kpatkuM otBeToM, PO - 3a7anme ¢ pa3BepHYTHIM OTBETOM.

Noe  [Kox [KoHTposmpyeMmblil 3JIEMEHT COJIepKAHUS Tun YpoeHnr |ban  Bpewms
KOC 3aJaHus  |CJIOKHOCTH|IBI BBIIIOJI-
HEHUS,
MIH.
1. 1.1  |Atomsbl u Monekynbl. Xumudeckuit anement. [Ipocteie KO b 1 2
1 CJI0’KHBIE BEIECTBA
2. |1.2.2 [3akOHOMEpPHOCTH U3MEHEHHS CBOMCTB 3JICMEHTOB B KO b 1 2
CBSI3U C TIoJIOKeHUeM B [lepuoanueckoii cucreme
XUMHYECKHUX DJIEMEHTOB
3. (1.4 CTpoeHMEe BelllecTBa. XMMHYECKasl CBSA3b KO b 1 2
4. |1.6 BanentHocth. CTCIIEHL OKHCIICHUS KO 11 2 3
5. 4.5.1 |Ctpoenue aroma. 3aKOHOMEPHOCTH U3MEHEHUS KO b 1 2
CBOMCTB 3JIEMEHTOB B CBSI3H C ITOJIOXKCHUEM B
[leprnonueckol cucTeMe XUMHUYECKHUX DJICMEHTOB
6. [3.1 [XuMuuecKue CBOMCTBA IPOCTHIX BEIIECTB. KO 1 2 3
XHWMHUYECKHE CBOMCTBA CI0KHBIX BEIISCTB
7. 3.1 XHUMHUECKUE CBOMCTBA MPOCTHIX BEIIECTB. KO 11 2 3
3.2 XuMHYeCcKre CBOMCTBA CIIOJKHBIX BEIIECTB
8. [2.6 OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH. KO 11 2 3
OKHCIIUTENIb U BOCCTAHOBUTEIIb
9. (3.1 |Ompenenenue xapakrepa cpeabl pactBopa kucinotru KO 1 2 3
3.2 IeJI0YeH C ITOMOIIBI0 HHIUKATOpOB. KauecTBeHHBIC
peakiuu Ha HOHBL. [lomyueHue razoo0pa3HbIX
BerecTB. KauecTBEHHBIC peakIny Ha Ta3000pa3HbIe
BEIIIECTRA.
10. 2.6 OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH. PO B 3 7
OKHCIIUTENIb U BOCCTAHOBUTEIIb
11. |4.5.2 |BerumciaeHHe KOJUYECTBA BEMIECTBA, MACChHI HIIH PO B 3 7
4.5.3 |oObeMa BelecTBa M0 KOJIMYECTBY BEIIECTBA, Macce
WA 00bEMY OJTHOTO U3 PEarcHTOB HMJTU TPOJTYKTOB
peakiuu. Beruncienne MaccoBoil 1011 pacCTBOPEHHOTO
BEICCTBA B PACTBOPE

Hroro 20 6amnos

18-20 6amnoB- oTMETKA «5»
14-17 6GannoB- oTMeTKa «4»
10-13 OanmoB- oTMETKA «3»
<10 6ayIoB - OTMETKA «2»

Bapuanr 1

Kpurepuu onennpanus




Bri6epuTe /1Ba BHICKA3bIBaHUS, B KOTOPBIX TOBOPUTCS O Ccepe Kak O MPOCTOM BEIIECTBE.

1) Cepa roput Ha BO3/yxe, 00pa3ys ra3 ¢ Pe3KUM 3araxoM.

2) Cepa 00pa3yeT HECKOJIbKO aJTIOTPOITHBIX MOIM(DUKAIIHIA.

3) CaMOpOIHYIO cepy MOIy4aroT, OTIEIsS €€ OT MOPO/IbI IIABJICHUEM.

4) Cepa BXOJHMT B COCTaB IMUPHUTA.

5) OKUCIUTEIbHBIC CBONCTBA CEPHOM KUCIOThI OOBSICHAIOTCSI BBICOKOW CTEIIEHBIO OKUCIICHUS
CEepBl.

Pacronoxure XUMHUYECKUE FIIEMEHTHI: 1) KpeMHUH, 2) XJ10p, 3) Marduil B OPSAJIKE YBEITUUYCHUS
X HEMETANTMYECKUX CBOMCTB.

13 npe/1y10’)KeHHOT O TIepeUHs BBIOSPUTE JIBa BEIECTBA C KOBAJCHTHOM HETIOISIPHON CBSI3BIO.
1) o30H

2) aMMHuaK

3) 6enbrit hocdop

4)KambIui

S) XJIOpU KaIbIus

Y CTaHOBUTE COOTBETCTBHE MEXAY (OPMYIION COSMHEHHS U CTENICHBIO OKHCIEHUS CEPhI B 3TOM
COCIMHEHUH: K KaXKJI0M MO3UIMU, 0003HAUYEHHON OYKBOM, MOA0EPUTE COOTBETCTBYIOIIYIO
MO3UINI0, 0003HAUYECHHYIO [T POIL.

DOGOPMVYIJIA COEAMHEHUA:

A) K2SOs

b) SCl2

B) H2S

CTEIIEHb OKMCJIEHUSA CEPBI:

1)-2

2) +2

3) +4

4) +6

OO1MM U1 yIiIepoaa U KpEeMHUS SIBIISETCS:

1) HayTMuKe YeThIPEX JIEKTPOHOB BO BHEIIIHEM JJIEKTPOHHOM CJIOE B X aTOMaXx;

2) oOpa3oBaHUe UMH JICTYYHX BOJOPOAHBIX COSMHEHUIT ¢ o0teit hopmyroit RH4;

3) TO, 4TO OHU MPOSBIISAIOT 00JIEe CHIIBHBIC BOCCTAHOBUTEIILHBIC CBOWCTBA, YEM CBUHEIL;
4) TO, 4TO PAZANYC UX aTOMOB OOJIBIIIE, YEM Y TePMaHUS;

5) 00pa3oBaHuEe MMH BBICIIMX OKCHJIOB ¢ o0miel Gpopmysoit D20.

'Y cTaHOBHUTE COOTBETCTBUE MEKY PEarupyromnuMy BEIECTBAMU U IPOAYKTaAMHU(-OM) UX
B3aMMOJICHCTBHS: K KaXXI0H MO3HUIMH, 0003HAYeHHO!N OYKBOH, MOAOEpUTE COOTBETCTBYIOIIYIO
MMO3UIINI0, 0003HAYEHHYIO ITU(POi.

PEATUPYIOIIMWE BEIIECTBA:

A) SO2+ Li20

b) H2SO4 + LiIOH

B) Li2SOs+ HCI

[TPOYKT(bI) B3AUMOJIEUCTBUS:

1) Li2SOa4 + H20

2) Li2SO4

3) Li2SOs

4) LiCl + H20 + SO2

5) peaxiiusi He MPOTEeKaeT

'Y CTaHOBUTE COOTBETCTBUE MEXY (POpMYIIOif BelecTBa  peareHTaMu, ¢ KaX/IbIM U3 KOTOPBIX
OHO MOXET B3aMMOJICHCTBOBATh: K KKIOM MO3UIIMH, 0003HAYCHHON OYKBOM, Moa0epuTe
COOTBETCTBYIOIIYIO TTO3UINIO, 0003HAYCHHYIO [H(PPOH.

DOPMYVYJIA BEHIECTBA:




A) ¢prop

b) consiHast KUCI0TA

B) xuopun Harpus
PEATEHTDBI:

1) konu. H2S04, AgNO3
2) SiO2, CuO

3) Al, H20

4) ZnO, Mg

'V cTaHOBHUTE COOTBETCTBUE MEXK/y CXEMOM IPOIecca M Ha3BaHUEM IIPOIIeCcca, POUCXO/SIINM B
OKHCITUTEIbHO-BOCCTAHOBUTEIILHOM PEAKIMU: K KKI0W MO3UIUH, 0003HAYCHHOW OYKBOH,
no0EepUTE COOTBETCTBYIOIIYIO MO3HUIINIO, 0003HAYCHHYIO HU(POH.

CXEMA TTPOLIECCA:

A) 27 o

b) S°/N S+

B) N+5" N<

HA3BAHUE ITPOLIECCA:

1) okucienue

2) BOCCTAaHOBIICHUE

'Y cTaHOBHUTE COOTBETCTBUE MEKY JBYMsI BEIIECTBAMU U PEAKTUBOM, C IIOMOIIBI0 KOTOPOTO
MO>KHO Pa3JIMYUTh 3TH BEIIECTBA: K KaKI0M MO3UIIMU, 0003HAUEHHON OYKBOM, mog0oepure
COOTBETCTBYIOIYIO TO3UINIO, 0003HAUYEHHYIO LIU(PPOI.

BEHIECTBA:

A) CO2u H2

b) HNO3 u NaNO3

B) K2COsu K3POs

PEAKTUB:

1)Zn

2)HCI

3) Ca(OH):

4) BaCl2

10.

lcrionb3ys METO/ AJIEKTPOHHOI0 OajaHca, COCTaBbTE YPaBHEHUE PEaKIMM, COOTBETCTBYIOIIEE
CXEME MPEBPALLECHUN
KC103 + P~ KCI + P20s

'YKaXUTE OKUCIUTEIb H BOCCTAHOBUTEIID.

11.

accudTanTe Maccy ocajika, oopas mEeToCA IIpHu CIMBaAaHHUH r 0-TO pacTBOpa Hoaua Kalus
P , 00 500 r 2%

c n30BITKOM pacTBopa HuTpara ceuHna (II).

OTBeETHI:

13

312

13

321

12

314

341

112

O [Nal~lwINE

312

-
o

19

-
=

13,9




KomnnekcHasi KOHTpoJibHAsi pa6oTa

[Tnan paGoTh

YpoBHU CIIOKHOCTH 3amaHust: b - 6a30BsIid, [1 - MOBBITIICHABIH, B - BRICOKHIA.
Tunst 3agaanii: KO - 3amanue ¢ kpatkuM otBeToM, PO - 3a7anme ¢ pa3BepHYTHIM OTBETOM.

Ne

Kon
KOC

KOHTpOJIMpPYEMBII AIEMEHT COJECPHKAHUS

Tun
3aga-
HUS

Ypo-
BEHb
CJIOXK-
HOCTHU

basibl

Bpems
BBITIOJI-
HEHUS,
MUH.

11

Ctpoenue aroma. CTpoeHUE AIIEKTPOHHBIX 000JI0UEK aTOMOB
nepBbix 20 snementoB Ilepuommnueckort cuctemsl JI.U.
MeHieneena

KO

b

2

1.3

CtpoeHue Mosiekysl. XHMHYECKash CBsI3b: KOBaJCHTHas
(monsipHas U HEMOJsIpHAsA), HOHHAS, METAJUIMYECKast

KO

1.4

Banentaoctn XUMHUYCCKHUX sneMeHTOB. CTeIeHb
OKHUCJICHUA XUMHYCCKHX 3JICMCHTOB

KO

2.1
2.2

XuMHYecKass peakuus. YCIOBHS W IPU3HAKU IPOTEKaHUs
XUMUYECKUX  peakiui. XHUMHYECKHUe YPaBHEHUS.
CoxpaHeHHE Macchl BEUIECTB NPU XMMHMUYECKHUX PEaAKIMSIX.
Knaccupukanuss XMMUYECKUX pEaKUUd MO0 pa3IuyHbIM
[IPU3HAKAM: KOJMYECTBY U COCTaBy HMCXOJHBIX U
[IOJIY4YCHHBIX BEIIECTB, WU3MCHCHHUIO CTEIECHEH OKUCICHUS
XUMHUYECKUX JJIEMEHTOB, IIOTJIOIIEHUID M  BBLIEICHUIO
DHEPIUU

KO

2.3
2.4

3J'ICKTpOJ'[I/ITBI U HCOJICKTPOJUTEI. Karuonel u aHWOHELIL
ONEKTPOJIUTHYECKAs TUCCOLMAIMSA KHCIOT, IWIeNouel u
coJieii (CpeTHHX)

KO

1.2.2

[ lepnonnueckuit 3aKOH JAN.  Menneneesa.
3aKOHOMEPHOCTH HW3MEHEHUsI CBOWCTB DJJIEMEHTOB M HX
COCMHEHUN B CBS3M C TMOJoXeHueM B Ilepuogmueckoit
CHCTEME XMMHUUYECKUX JIEMEHTOB

KO

4.2
4.3

OnpeneneHye xapakrepa cpeibl pacTBOpa KMCIOT U Hiesouei
C MOMOIIbIO MHAUKATOPOB. KauecTBeHHbIE peakuy Ha NOHBI
B pacTBOpe (xyopua-, cyiabdar-, KapOOHAT-HOHBI, HOH
amMoHus). [lomyuenue ra3000pa3HbIX BELIECTB.
KauecTBeHHBIE  peaklMM Ha Ta3000pa3HbIe BEIECTBA
(KUCIOpOA, BOAOPOI, YITIEKHUCIBINA ra3, aMMHAK)

KO

3.1
3.2

XMMHYECKHE CBOMCTBA IPOCTBIX BEIIECTB. XUMHUYECKHE
CBOMCTBA CJIOKHBIX BEIIECTB

KO

2.6

CTeneHb OKHCIICHHUS XUMHUYCCKUX 3JIEMEHTOB. OKHUCIUTEND U
BOCCTAHOBHUTCIIb. OKHCIUTEITFHOBOCCTAHOBUTEIBHBIC
CaKIIMH

PO

10

10.

4.5.2
4.5.3

BrlunciieHe MacCoOBOM JO0JIM PACTBOPEHHOTO BEIIECTBA B
pacTBope. BbluncieHrne KOJMYecTBa BEIIECTBA, MAcChl WU
o0bemMa BellecTBa IO KOJIMYECTBY BEIIECTBA, Macce WU

O6’beMy OIHOTO M3 PCAarcHTOB HUJIM IMIPOAYKTOB PCAKIINN

PO

10

Kpurepun oneHnBaHus

Uroro 17 daiuios

15-17 6amnoB - oTMETKA «5»

11-14 6annoB - orMeTKa «4»




7-10 6aIoB - OTMETKA «3» <7 0aJUIOB - OTMETKA «2)»

Bapuanr 1
1. UmMcJ10 HEMTPOHOB B aTOMeE “Na PAaBHO YMCJIy HEUTPOHOB B aTOMeE
27
1) 24Al
2) 28y
4)

2. B XJopuae Kajdbuusd XuMHYECKasi CBA3b

1) wuoHHas

2) KOBaJIEHTHAs MOJISIPHASA
3) KoBaJIeHTHasI HeMmoJIsIpHast
4) Mera/uITMYecKasi

3. CreneHb okucJeHus +3 a30T MPOsIBJIsieT B COeINHEHUM

1) LisN
2) KNO;
3) KNO;
4) NH;

4. Kakasa cxema COOTBETCTBYCT pCaKIUH HeﬁTpaJIHZiallHH?

1) N,Os + K70 -> 2KNO3

2) NaOH + H,SO,4 -> Na,SO, + H,O
3) 2HC1+Zn=2ZnCl; +H,

4) Fe,O3; + HCI -> FeCl; + H,0O

5. JIBa MOJIs KATHOHOB M OJIUH MOJIb AHHOHOB 00Pa3yI0TCH NPH MOJTHOMI
3JIEKTPOJUTHYECKOH TUCCOUALNMH OTHOT0 MOJISI

1) wuurpara xe Ja e3a(Il)
2) XJopuaa MarHus
3) docdara HaTpus
4) cyab¢ara auTHs

6. 21.]15[ Marovs 1 aJlOMMHUA BEPHBIMHU SAABJAIOTCH CJIICAYIOLIHE CYKICHUSA:

1) sJieMeHTBI HaxoasiTCsl B 0AHOM nepuose [lepnoanyeckoii cucreMbl
JA.A. MenaeneeBa

2) aTOMbI UMCIOT OJJTUHAKOBOC YHCJIO ITPOTOHOB B APC

3) o6pa3ymT JieTyune BOJAOPOAHbIE COeTHHEHHS

4) ABJSIOTCS MeTaJJIaMu

5) 00pa3yloT KHCJIOTHBIE OKCHABI



10.

WO NOU A WNRE

10

YcraHoBuTe COOTBETCTBHE MEXKY IBYMs BellleCTBAMU, B3ITbIMHU B BU/I€
BOAHBIX PaCTBOpPOB, H PEAKTUBOM, C IOMOIILI0 KOTOPOI'0 MOKHO
PA3JUYUTH 3TH ABa BeEIlI€CTBA.

BEIIIECTBA PEAKTUB
A) MgSO4HK;,SO. 1) ¢enondranenn
b) KOH u KC1 2) NaOH
B) KzSOgHKzSiO; 3) HC1
4) BaCl;

YcraHoBUTE COOTBETCTBHE MEKITY Q)OpMyHOi/’I BeIIECTBA U peareHramu, ¢
KaKABIM U3 KOTOPLIX 3T0 B€IIECTBO MOKET B3aMMO/I€iiCTBOBATbD.

®OPMYVY.JIA BEILIECTBA PEATEHTBI

A)S 1) H,SO4, HC1

B) MgO 2) KzCOs, AgNO;

B) CaCl, 3) NaOH, KNOs
4) Hy,P

Hcnoab3ys meToa 3JIEKTPOHHOI0 (ajlaHCca, paccTaBbTe KOA(PPHUUIM eHThI
B YPABHEHHUH PeaKLMHU, CXeMa KOTOPOM

NF; + HoO HNO3; + NO + HF.

OnpeuennTe OKHCJINTE/Ib U BOCCTAHOBHUTEC/Ib.

Berunciaure maccy ocaaka, KOTOpbli 00pasyeTrcs IPH B3aNMOAeHCTBUHI
10 r 20% -HoTrO pacTBOpa rUApoKcuaa HaTpus ¢ xuaopugom meau(Il).

OTBeTHI
Bapwuanr 1

2

1

3

2

4

14

213

412

Hanmucansl ypaBHeHHS peaklUid, COOTBETCTBYIOIINE CXEME MpeBpallle
HUM:
1) CocraBiieH AJIEKTPOHHBIN OaaHC:
1 N®-28N"
2N"+ 18 —> N*
2) Ompeaenél OKUCIUTEND U BOCCTAHOBUTEII: N** — i okucimrens, u

BOCCTaHOBHUTEIb
3) CocraBneHO ypaBHEH H€ PEAKIIH:

3NF3 + 5H,0 = HNO3 + 2NO + 9HF

. 1) CocTaBiieHO YpaBHEHUE PeaKIIMU:

CuCl, + 2NaOH - Cu(OH), + 2NaCl



2) OmnpeneneHo KOJIHYECTBO BemecTBa ruapokcuaa narpuss MNaOH)=
10-0,2 =2r
n(NaOH) =2 : 40 = 0,05 mo.J5b
3) Paccunrtana macca ruapokcuaa meau(Il):
n(Cu(OH),) = 0,5n(NaOH) = 0,05 « 0,5 = 0,025 moub
M(Cu(0H),) = 98 « 0,025 = 2,45 r
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