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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHUTAHWUS M PA3BUTUS OOYYAIONIUXCS CpPEACTBAMH y4eOHOIO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEPUCTUKHU CoJIepKaHusl, PEKOMEHYEeMYIO0
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 coiepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUUd M 00 SBOJIIONUHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHUS TII00aJbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 00IeH U ()YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEAHEBHOM JXKU3HU, TaK U B TPO(PECCHOHATLHOMN eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K ECTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
COepKaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEIaroruvyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYeCKOM XUMHUHM U HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSITUHN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— [lepuonnueckoro 3akoHa /[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJICTABJIEHUS] O XUMUUYECKON COCTABISAIOIIECH HAYYHOU KAPTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 knacce» u «Pu3nka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (OPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUM U PA3BUTUH TO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy u3yyeHUM XUMHUHM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3Ha4YeHHE MPUOOPETN TaKue IeTH, KaK:

— (¢GopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHHH,
CHIOCOOHO# aanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOydYeHHs Ha CHCTEMaTHYeCKOe MPHOOIICHHE
O0yJarolIMXcs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW MEATEITHHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KITFOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATb U OLECHUBATh SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAHUW IS BBIPAOOTKH HKOJIOTHYECKHU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOGHMsI OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).

Jlnis peanu3anuu MporpaMMbl B KaOuHeTe mmeeTcs: nudpoas gaboparopus
Z.labs ot xommanum Zarnitza mo XuMuu, B COCTaB KOTOPOM BXOJAT: OECIIPOBOTHOMN
mynbTHaaTduK Z.Labs (uudposas madoparopust Z.Labs or komnanuu Zarnitza mo
XAMHH),  JaT4UK  ONTHYECKOM  TUIOTHOCTH W MYTHOCTH,  JATYHK
AIIEKTPONIPOBOJHOCTH, HW3MEpHUTENbHBIM 3nekTtpoa pH ¢ pazsemom BNC u



OydepHbIM pacTBOpOM, 000pyI0BaHUE JIsI JTAOOPATOPHBIX PAOOT U YUYEHUUECKUX
OTIBITOB.



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIE XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE deMeHTbl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHOocHuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J0Jisl XUMAYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkne U XMMUYECKHUE SBIICHUs. XUMHUUECKasl peakius U e€ MpPU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0i, mpaBmwiamMu paboThl B JabopaTopuu U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE jkele3a ¢ pacTBopoM cosi menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJIEIIE MOJIEKYJI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0OpaTopuu H NOPOMbBIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHUJIOB:  cosiecoOpasyromiue  (OCHOBHBIC, KHCJIOTHBIC, aM(pOTepHbIE) U
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydenrne ocCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue couent.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METAJIaMHU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XUMHYECKHUX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE M IIETOYHO3EMENIbHBIC METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunoguueckoit cucrtembl xumuueckux anemeHToB [[. M. MenneneeBa. [lepuobl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckount cucremsl . WM. MeHnneneea. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue [lepuoauueckoro 3akoHa u [leproanueckor CUCTEMbl XMMUYECKHX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lloHHAas CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPaMH KHCJIOT M IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, a3, (U3UYECKUE BEIIMYUHBI, €IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. [lepuoanueckasl cucteMa XUMUYECKUX JIEMEHTOB [l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILIECTB, OTHOCAIIUXCA K Pa3IWYHbIM KjlaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MECHEHHIO CTETICHEW OKMCIEHUS XMMHUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKUX peakiusx. [IoHITHe 0 TOMOTE€HHBIX M TeTePOTeHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBnenue YpPaBHEHUM



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. CreneHn guccoruanuu. CUIbHBIE U C1a0bIe SJIEKTPOTUTHIL.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconanuu. KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHATHE O TUAPOIIU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x;mopuma HaTpusi), UCCIICIOBAHNE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOW peakIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKU  TMPOTEKAHWS  pEeaKuuid  HOHHOTO  oOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIMX ~ IIPUMEPBI  OKUCJIUTEJIIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOIIBK0 KAYECTBEHHBIX PpEAKIUW Ha HOHBI, PELICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMEHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC cTeneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kuciora, ¢u3HUECKHe ¢ XUMUYECKHe CBoWcTBa (0oOmume Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, pacIpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nyYecKre U XMMUYECKHE CBOIMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMUYECKOe 3arpsi3HEHHE OKPYKaIOIIeH cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue (pochaTroB B KauecTBe MUHEPATbHBIX YA0OOPEHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuIsl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1yI00aJIbHOTO TOTEIJICHUS KIWMaTa, I[MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: KUpaX, Oelkax, yrieBojax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npumeHerne. CoenuHeHHMs KpeMHHs B mpupoje. OOmme mnpenacraBieHHs 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BHUJIEOMATEPUATIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, H3YyUYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBOMcTBaMHu azora, ¢ochopa M HUX COCAUMHEHUN (BO3MOXXHO HCIIOJIB30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJyyeHue, COOMpaHue, paclio3HaBaHUE U M3y4YeHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 o treme «BakHelIe HeMeTauIbl ¥ UX COSTUHEHUS).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€Tka.  DNEKTPOXUMHUYECKUM  psif
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3aluThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyryH, AIOPATIOMHHUU,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIVHECHUMN.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HAaXO0XJI€HUE B TIpupojae. PU3NUECKue U XUMUYECKHE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCuabl, TUIPOKCHU B U conn xernesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUANIOB), OCOOEHHOCTEH B3aMMOJEHUCTBHUS OKCHIA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMii HAa MOHBI: MAarHWs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HccleoBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATFOMHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCITOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momonis npu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3Il0B MaTepPHANOB (CTEKIJIO, CIUIABBI METAJLIOB, MOJMMEPHEIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepwsi, aToOM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTb, KPUC TAILTHIECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIE TOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yNbTaThl OCBOEHUSI TMPOrPaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOliecTBe MpaBWJaMd W HOPMaMU TIOBEACHUS U CIOCOOCTBYIOT Mpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue OMbITa JESITEIbHOCTA Ha €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUSI:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBSI3SIX YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbLHOM pPabOThl C y4eOHBIMHU TEKCTaMH, CIPaBOYHOU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH W YPOBHS OOY4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENIPHUSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHS aKOTOJISI, HAPKOTHKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W pE3ysibTaTaM TPYAOBOW JEATCILHOCTH, B TOM 4YHCIIC Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIeHON MpodecCHOHANIbHON ASSITEIBHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIEeCTBOBAHUS, TOHUMAHKUE 1IEHHOCTH 3J0POBOrO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M MyTeH WX pEelIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUS OOIICHAYYHBIE TIOHATHUA (3aKOH, TEOPHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC yueOHbIE NeCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3oBble JJornyecKkue 1ecTBUA

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHUMBOJI 3JIEMEHTa), XUMHUYecKas QopMylia U ypaBHEHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHI;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHHYECKHX 3KCIIEpUMEHTOB, YMEHHE HaOlIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIIECIOBAHMS, COCTABISTh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33J]a4 ONPEIEAEHHOr0 THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANbHYIO (pOpMY IpeacTaBiieHus MHGOpMaLuud U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEW MPUPOIHOU
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHHSI MPE/JI0KEHHOM 3a]1auu;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiuil (00CyXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPAMHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIIATh, KOHTPOJIHUPOBATh U IMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUNH 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENbHOCTA MO  TMOJYYEHUIO HOBOTO  3HAHWS, €ro  HHTEPIpPETaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKHUX MOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTENEHD
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM IP(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HEMOJApHas KOBAJICHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MAccoBas J0Jid BEIECTBa
(poIeHTHAsI KOHILICHTPAIIKS ) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJIEHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMblchn llepuonnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX IOJOXKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAaHEHHUs MAacChbl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CHCTEMBl XMMHYECKHX DJJIEMEHTOB: pAa3JIM4aTh IIOHITUS «TJIABHAA
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMHUeckux diemenrtoB [l W.
MenzaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKLUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHYECKOro »3JeMeHTa 1o QopMmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NJI1 U3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHON MACCOBOM JI0JIEM PaCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kiacce mpeMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUSI, XMMUYECKasi peaKklus, XUMUYECcKasi CBs3b, TEILUIOBOM 3P (heKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKkUuH, MPEACIbHO JOMyCTUMAs
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopmylie, xapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
peaenax MajiblX IEPUOAOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMUE W CrenuUUecKue XUMUYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPXKAAs OIKMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX W HWOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPAaBHEHHSI DBJEKTPOJUTUYECKOM JHUCCOLMALHNMU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHSI SJIEKTPOHHOTO OaniaHCca 3TUX PEaKIuii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJieMeHTa 1o (opmyre
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIHUSMU TIO BBITOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
uoaua-, kapOonat-, docdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3alMI0, BBISBICHHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 9 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3ydeHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE 0O METOIaX MMO3HAHUSA B XUMUU 1 bubmorera [JOK
https://m.edsoo.ru/ff0d227e
bu6moreka [IOK
[Ipa eckas padora Ne 1 «[IpaBua
%;;T;II; HI; 62 paTo THH . «I/Iéibl:m https://m.edsoo.ru/ff0d23dc
3 P patop P 1 1 O6opynoBanue ajs
oOpareHus ¢ 1abopaTOpHBIM
71a00paTOPHBIX pabOT U
000pyTOBaHUEM
YYCHHYECKHUX OIBITOB
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca
Yucteie BemecTBa U cMecu. CriocoObl
4 . 1 OOGopynoBaHue is
pasneneHus cMecei
71a00paTOPHBIX padOT U
YYCHHYECKHUX OIBITOB
bubmuoreka [JOK
[IpakTuueckas pabora Ne 2 https://m.edsoo.ru/ff0d28c8
5 «Pa3nenenne cmeceit (Ha mpumepe 1 1 O6opynoBanue ajs
OYHMCTKHU TIOBAPCHHOW COJIH)» 71a00paTOPHBIX padOT U
YUEHUYECKUX OTIBITOB
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJTbI 1
Y https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKUE DIIEMEHTHI. 3HAKU 1 bu6nmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

(CMMBOJIBI) XMMHUYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cI0XHBIC BENIECTBA Bubmmorexa LIOK
p m https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE brbmmorexa [OK
YIAP A https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
10 Xumunueckas popmyina. BaneHTHOCTh bubmmorexa LIOK
pMyIIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
11 OTHOCHUTENBHAS aTOMHAsT Macca. bubnuoreka [JOK
OTtHocuTeNbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XHMAYECKOTO bu6moreka [IOK
JJIEMEHTA B COeTUHEHNH https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemecrra. MoJib. bu6moreka [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230
dOu3nvecKrue U XUMHUYECKHE SIBIICHUS. bubmuorexa [JOK
14
XuMuUecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yCiIoBUs NPOTEKAHUS bubnuoreka [JOK
XUMHUUYECKUX PeaKInil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUAM XUMHUYECKUX bubmmorexa [JOK
B . P https://m.edsoo.ru/ffod5708
peakmuit
bubnuoreka [JOK
Knaccudukanus XuMHUIECKUX peakiui https://m.edsoo.ru/ff0d3f34
18 (coenuHeHMs, pa3IoKEHUS, O6opynoBanue ajs

3aMeleHus, oOMeHa)

71a00paTOPHBIX PabOT U
YUECHHUYECKUX OTBITOB



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIN-

bubmuoreka [JOK

19 sHruknonenuct. O0o0IIeHne u
H . Hf https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aLMs 3HAHUH
20 KonTtposnsHas padota Nel mo Teme bubmoreka [IOK
«BellecTBa 1 XUMHUYECKHUE PEAKLIHI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
21 Bo3ayxa. Kucinopoa — sjieMeHT u bubmiorexa HOK
yxa. p https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
dusuyeckue U XUMHUECKUE CBOMCTBA
22 KHCJIOpoJia (peaKkiiuu OKUCICHUS brbmmorexa [OK
p p i https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 okcuaax
bu6moreka [IOK
CriocoOslI MoTyueHust KUCIopoia B https://m.edsoo.ru/ff0d497a
23 71a00paTOPHUH U MPOMBIIIICHHOCTH. O6opynoBanue ajs
[Ipumenenne Kucnopoa nabopaTopHbIX paboT U
YYCHHYECKHUX OIBITOB
bu6mmoreka [IOK
TemnoBoit 53¢ dexT XUMIIeCKo https://m.eds00.ru/ff0d4790
24 peaKIuu, TIOHATHE O OGopyoBarme st
TepMOXI/IMI/IquKOM ypaBHeHI/II/I, 9K30- U Ha6opaT0prIX pa60T u
SHJOTEPMHUUYCCKHUX PEAKITUIX YYEHHUYECKHUX OIIBITOB,
JATYUK TeMIIepaTyp
Tonnuso (HedTh, Yroiab U METaH).
25 3arpsi3sHeHUe BO3/yXa, CIIOCOOBI €T0 bubmotera [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILICHUS
Bbubnunoreka IIOK
IIpakTtuyeckas padora Ne 3 o reme »
https://m.edsoo.ru/ff0d4ae2
26 «[Tonmyuenne u cobupanue KUCIOPOAa,

HU3YUCHHUC CTO CBOMCTBY

O6opynoBanue ajs
1a00paTOPHBIX PabOT U



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

YUCHHUYCCKUX OIBITOB

97 Bonopon — anemeHT u npocroe bubmuorexa [IOK
BelecTBo. Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3n4eCcKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
Bojopoza. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmmoreka [{OK
https://m.edsoo.ru/ff0d50d2
29 [ToHsTHE O KUCIIOTAX U COMAX Ob6opynosanue st
1ab0paTOPHBIX paboOT U
YYEHHUECKHUX OTBITOB,
Jatuuk pH
bu6moreka [IOK
CriocoBEL HOMVICHIA BOTODONA B https://m.edsoo.ru/ff0d4dd0
30 i FOPOsL O6opynoBaHue JiIst
nabopaTtopuu
71a00paTOPHBIX padOT U
YYCHHYECKHUX OIBITOB
bu6mmoreka [IOK
[IpakTrueckast pabota Ne 4 o Teme https://m.edsoo.ru/ff0d4f42
31 «ITomyuenue u coOupaHue BoI0POIa, OOGopynoBaHue is
H3y4YEHHUE €ro CBOMCTBY 71a00paTOPHBIX padOT U
YYCHHYECKHUX OIBITOB
MousipHbiii 00BEM ra3oB. 3aKoH bubnunoreka [JOK
32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOIMYeCTBa
33 BEIIlECTBA rasa 1o e€ro u3BECTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruucnenust 00EMOB ra3oB 1Mo
bu6mmoreka [JOK
34 YPaBHEHUIO pEaKlMi Ha OCHOBE 3aKOHA

00BEMHBIX OTHOLIEHUN ra30B

https://m.edsoo.ru/ff0d5708
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duznueckre 1 XUMHUYECKUE CBOUCTBA

bubmuoreka [JOK

35
BOJEI https://m.edsoo.ru/ff0d587a
bubmmoreka [{OK
https://m.edsoo.ru/ff0d59e2
36 Cocras ocHoBauuii. Iloustue 00 OGopyioBane s
HHJMKaTOpax nabopaTopHbIX paboT U
YYEHUYICCKUX OTBITOB,
natyuk pH
Bonma kxak pactBoputrens. HacelmeHarie
37 Hu HI;HaCI)I peHHmIe) aCTBOPEI MH;CCOBaSI bubnmorera [TOK
m p PBL. https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
bu6moreka [IOK
IIpa eckag pabora Ne 5 o Teme
1?[ KrrHeckas pabot 1o TeM https://m.edsoo.ru/ff0d5eba
38 « pI/Il"OTf)BJ'IeUHI/Ie paCTB(ipOB c ) OGopyroBare 113
omnpenenEHHO MacCOBOM T0IeH
. 71a00paTOPHBIX pabOT U
pPacTBOPEHHOTO BEIIECTBA»
YYCHHYECKHUX OIBITOB
39 KontponbHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bomopona. Bona» https://m.edsoo.ru/ff0d6342
OKkcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosnydenune n XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX Eubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca
42 OcHOBaHU: COCTaB, KJIacCU(pUKAIMS, Ob6opynoBanue s

HOMEHKJIaTypa

1a0opaTOPHBIX PabOT U
YYEHUUYECKUX OTIBITOB,
natyuk pH
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[Tosydyenne u XuMHUYECKUE CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca

43 . O6opynoBanue s
OCHOBaHHI
71a00paTOPHBIX paboOT U
YUIEHUYECKUX OTIBITOB
bubmmoreka [{OK
https://m.edsoo.ru/ffOdfee?
44 Kucnotsr: cocras, knaccudukanms, OOGopynoBanue s
HOMEHKJIaTypa nabopaTopHbIX paboT U
YYEHUICCKUX OTBITOB,
nmatauk pH
45 [TonyyeHne u XUMHUYECKUE CBONCTBA bubnuoreka [IOK
KHACJIOT https://m.edsoo.ru/ffOdfee?
Comu (cpenHue): HOMEHKIIaTypa,
46 CHOCOéBII) TOJI )CHI/IH XI/IMI/I‘IZ(I:KI/IG bubmorera [IOK
N yi ’ https://m.edso0.ru/00ad9474
CBOMCTBA
bu6mmoreka [IOK
IIpaxktuueckas padora Ne 6. Pemenue
p P https://m.edsoo.ru/00ad9b7c
AKCIIEPUMEHTAJIbHBIX 3a]1a4 110 TEME
47 OOGopynoBaHue is
«OCHOBHBIE KJIaCChl HEOPTaHUYECKHIX
. 71a00paTOPHBIX padOT U
COEIUHEHUID)
YYCHHYECKHUX OIBITOB
48 I'eneTnyeckas cBA3b MEXKY KJIaCCaMU bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubnuoreka [JOK
49 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN
Hl H https://m.edsoo.ru/00ad9ch2
KonrpossHas padora Ne3 o teme
50 "OCH(I:))BHLIG Knr;ccm HEOpraHMYeCKuX bubmotera [JOK
o P https://m.edsoo.ru/00ad9ela
COEAUHEHUH
51 IlepBble MOMBITKU KIIaCCU(PHUKALIUN bubnuoreka [IOK
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XHUMHUYECKUX 3JIEMEHTOB. IIoHsATHE O
rpyimnax CXOAHbIX 3JICMCHTOB

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

[Tepuonnueckuii 3aKOH U

bubmmoreka [{OK

52 [Tepuoanueckas cucteMa XUMHYECKUX htts://m.edsoo.ru/00adas2c
anemeHToB J. 1. Meneneera
53 [Tepwo 11, TPYIIITEI, TOATPYIIIIHI bubmorexa HOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atromoB. CocTaB aTOMHBIX bubnuoreka [JOK
sanep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue AIeKTPOHHBIX 000JI09eK
55 aToMOB 3JieMeHTOB [leproanueckoit bubmorexa LOK
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHHIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leprnoanyeckoro 3akoHa ajis
57 pa3BUTHUS Hayku U ipakTtuku. /1. . bubnuoreka [JOK
MenneneeB — y4EHBIH, MTEIaror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIJIEKTPOOTPUIIATEILHOCTh AaTOMOB bubnuoreka [JOK
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNoHHas xumudeckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHast XUMAYECKast bubnuoreka [IOK

CBA3b

https://m.edsoo.ru/00adaab9
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bubmuoreka [JOK

62 CTeneHs okucIeHiA L https://m.edsoo.ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubnuorexa [JOK
64 OxucauTeNy ¥ BOCCTAHOBUTEIU 1 httos://m.e dSO(])_.[ru 100adb076
65 KonTponsnas pabora Ne4 no teme 1 bubnuorexa [JOK
«CtpoeHne atoMa. XUMHUYECKasi CBA3b) https://m.edso0.ru/00adb486
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuorexa [JOK
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00adh33c
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cUCTeEMAaTU3alys 3SHaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padota Nel o teme

5 «IToBTOpeHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

bubmuoreka [JOK
https://m.edsoo.ru/00adbch0
Knaccudukanus XuMuueckux
6 N 1 O6opynoBanue ajst
peaxiuii o pa3jIMyHbIM IIPU3HAKAM
71a00paTOPHBIX padOT U
YUEHUYECKUX OTIBITOB
. bubnuoreka [IOK
[TonsATHE O CKOPOCTH XUMUYECKOI
https://m.edsoo.ru/00adbe9a
7 peakiuu. [loHATHE O TOMOTEHHBIX U 1

TCTCPOTCHHBIX PCAKIIUAX

O6opynoBanue ajs
1a00paTOPHBIX PabOT U
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YUCHHUYCCKUX OIBITOB

ITonaTne 0 XUMHUIECKOM paBHOBECCHUU.
@DaKTOpPBI, BIUAIOIIAE HA CKOPOCTh

bubmuoreka [JOK
https://m.edsoo.ru/00adc28¢c

8 . O6opynoBanue s
XHUMHYECKON PEaKIMH U TIOJIOKESHUE 1a60paTopHBIX paboT i
XHUMHYECKOTO PABHOBECHUS JIEHHMECKUX OTTHITOB

9 OKHUCIUTETbHO-BOCCTAaHOBUTEIIHHBIC bubmmoreka [{OK
peakuuu https://m.edsoo.ru/00adcade

bubmmoreka [{OK
https://m.edso0.ru/00adcd68
Teopus 3MEKTPOIUTHYECKON ObopyxoaHe LeHTpa
«Touka pocTay - naT4yuk
10 aucconnanyu. CUibHEIE U crabbie IEKTPONPOBOIHOCTH,
S3JICKTPOJIUTHL IaTYNK pH’
000pyI0BaHUE IS
71a00paTOPHBIX pabOT U
YYCHHYECKHUX OIBITOB
11 HoHHbIe ypaBHEHUS peaKIuit bubmorexa OK
https://m.edsoo.ru/00add448
bu6mmoreka [JOK
https://m.edsoo.ru/00add5d8
OOGopynoBaHue IIEHTpa
XHUMHUYECKUE CBOMCTBA KHCIIOT U «Touka pocTay - JaTYUK
12 OCHOBAHHUH B CBETE MPEACTABICHUI ANEKTPONPOBOAHOCTH,
00 3JIEKTPOJIMTUYECKON JUCCOIHAITIT naTauk pH,
obopynoBaHue AJs
1a00paTOPHBIX PabOT U
YUEHUYECKUX OTIBITOB
13 XUMHYECKHE CBOMCTBA COJICH B CBETE bu6mmoreka [JOK

MIpeICTaBICHUI 00

https://m.edsoo.ru/00add8b2
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SHCKTpOHHTquCKOﬁ JUucconnuanumn

bubmuoreka [JOK
https://m.edsoo.ru/00add9d4

O6opynoBaHue IEHTpA

14 [TonsiTue o ruaponu3e coJien «Touka pocTay - naT4yuk
AJIEKTPOTIPOBOTHOCTH,
o0opytoBaHUE st
J1a00paTOPHBIX pabOT U
YUCHHUYCCKUX OITbITOB

15 O06o01eHre U cucTeMaTu3arus bubnuorexa [JOK

3HaHUU https://m.edsoo.ru/00addd12
bu6moreka [IOK
[IpakTnueckas padora Ne 1. https://m.edsoo.ru/00addbfa
16 «Pemmenune 3kcriepuMeHTAIbHBIX O6opynoBanue 1js
3a/1a49 nabopaTopHbIX paboT U
YYCHHYECKHUX OIBITOB
KonTtponpHas padota Ne2 o teme
17 «IIEKTPOIUTHYECKAS TUCCOLIMALINA bubmorexa LOK
P ’ https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)
OO6mrast XxapaKTepUCTHKA FaJIOTeHOB.
18 XHUMHUYECKHE CBOMCTBA HA IIPUMEPE bubmorera [JOK
pumep https://m.edsoo.ru/00addfe2
xJiopa
bubmuoreka [JOK
X110poBoopo. CosHas KHCIoT, https://m.edsoo.ru/00ade104

19 XUMHYECKHE CBOMCTBA, TIOJyYEHHE, Obopynosauue

71a00paTOPHBIX padOT U
MIPUMEHEHHE

YUEHUYECKUX OMBITOB,

natyuk pH

20 IIpaktuyeckas padora Ne 2 o reme bubnuoreka [IOK

«TonmyyeHune COJITHON KHUCIIOTHI,

https://m.edsoo.ru/00ade348
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HU3yYCHUE €€ CBOUCTBY»

O6opynoBanue s
nabopaTopHBIX paboT
YUCHHUYCCKUX OIIBITOB

Beruncnenus 1o ypaBHeHUAM

21 XUMUYECKUX PEAKIUM, €CITN OJIUH U3 bubmmorexa [TOK
https://m.edsoo0.ru/00ade488
peareHTOB J1aH B U30BITKE
29 OO6mrast xapaKTepUCTUKA PJIEMEHTOB bubnuorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AnnoTponHsie MOIM(UKALIUN CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B NpHpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBogopo, cTpoenue, pusndeckre bubmuorexa [JOK
1 XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
bu6mmoreka [IOK
Oxcuppl cepbl. CepHas KUCIIOTA, https://m.edsoo.ru/00adea28
25 (bu3UYeCcCKre U XUMUYECKHUE CBOMCTBA, OOGopynoBanue is
MIPUMEHCHHE nabopaTopHbIX paboT U
YUYEHUYECKUX OTIBITOB
XUMUYECKUE PeaKlInu, JIekKaIIHUe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIoIlel cpeibl COeAMHEHUSIMHU
cephl
97 Brrunciienue MaccoBoit 10711 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
08 OO1ast XapaKTepUCTHUKA SIIEMEHTOB bubnmnoreka [JOK

VA-rpynmnsl. A30T, pacripocTpaHeHHE

https://m.edsoo.ru/00adeeab
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B IIpHUpoJe, pu3ndYecKue u
XMMUYECKUE CBOMCTBA

AmMHEak, ero Gpu3nIecKue u

bubmmoreka [{OK

29 XUMHYECKUE CBOMCTBA, IIOJIyUYCHHUE U
e https://m.edsoo.ru/00adf004
MIPUMCHCHHE
bubmmoreka [{OK
[IpaxTnueckas padota Ne 3 o Teme https://m.edsoo.ru/00adf180
30 «[Tony4ueHne aMMuaKa, U3ydeHUe ero O6opynoBanue st
CBOMCTB» nabopaTopHbIX paboT U
YUEHUYIECKUX OTIBITOB
bu6moreka [IOK
. https://m.edso0.ru/00adf306
A3oTHas KucioTa, e€ pusnueckue u
31 . O6opynoBanue Jijist
XHUMHYECKHE CBOMCTBA
71a00paTOPHBIX padOT U
YUEHUYECKUX OTIBITOB
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX
32 no0OpeHnii. XUMHUYECKOE bubmorexa LOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEeH Cpe/ibl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn bocdopa u
33 (1)00(%)0 pHa}I KI/ICJ'I((l))Ta (b(bI/II)?»I/I(‘I\QEKI/Ie u bubmorexa HOK
p N https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyUYeHUE
Hcnonws3oBanue docdaToB B
34 KauecTBE MUHEPaIbHBIX YA0OpEHUH. bubnuoreka [JOK
3arpsi3HeHUe NPUPOJHON CPEIb https://m.edsoo.ru/00adfc20
dbocdaramu
35 VYrnepon, pacnpocTpaHeHuE B bubnunoreka [JOK

npupone, (I)I/BI/I‘-ICCKI/IC U XUMHUYCCKUC

https://m.edsoo.ru/00adfd9c
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CBOICTBa

Oxcunpl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmmoreka [{OK

36
DKoyorn4yecKkrue npooIeMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKCHOM yriepoaa (1V)
bubmmoreka [{OK
37 YronbHas KUCIOTA U €€ COJn
https://m.edso0.ru/00ae006¢c
bubmmoreka [{OK
IIpaktrueckas padora Ne 4 o teme
"1'1[)0 crmte pe CIOro ra3a https://m.edsoo.ru/00ae027e
JIY4EHUE VIVIEKUCIIOTO rasa.
38 yi T O6opynoBaHue JiIst
KauecTBeHHas peakius Ha KapOOHAT-
" nabopaTopHbIX paboT U
0
VIOH YUEHUYICCKUX OTIBITOB
[TepBoHauaNbHBIE TIOHATHS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa LOK
p https://m.edsoo.ru/00ae054e
COCTMHECHUSX YTIIepoia
40 KpeMunii 1 ero coetnHeHns bubmorexa LOK
P https://m.edso0.ru/00ae080a
bu6mmoreka [JOK
IIpaxtrueckas padora Ne 5. Pemenue
p p https://m.edso0.ru/00ae0bf2
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
41 . OOGopynoBaHue is
«Baxknenine HeMeTaJIbl U UX
71a00paTOPHBIX padOT U
COEIUHEHUSD
YUEHUYECKUX OTIBITOB
KonTtponsnas pabora Ne3 no teme
. bubnuoreka [JOK
42 «Baxuennine HeMeTaJIbl U UX
https://m.edso0.ru/00ae0el8
COEIUHEHUSD
OO1as XxapakTepUCTUKA XUMUYECKHIX
43 3JIEMEHTOB — METaJJIOB. bubnmuoreka [JOK

MeTtammyeckas CBSI3b U
MCTAJUIMYCCKAA KPpUCTAJUTNYCCKAA

https://m.edsoo.ru/00ael103e
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pemérka. Gu3nyecKkre CBOKMCTBa
METAJUIOB

XUMHYECKHE CBOUCTBA METAJLIOB.

bubmmoreka [{OK
https://m.edsoo.ru/00ael156

44 DNEKTPOXUMHYECKUN Psifl Ob6opynoBanue s
HaNPsDKCHUN METAIIJIOB 1a00paTOPHBIX paboOT U
YUEHUYIECKUX OTIBITOB
O61ue cnocoObl NOTy4YEeHUS
MetauioB. CriiaBel. Beraucienus mo
45 YPaBHEHUSM XUMUYECKUX PEaKIUU, bubmmorexa [TOK
https://m.eds00.ru/00ael156
€CJIM OJINH U3 PEareHTOB COJICPIKHUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB bubmorera [JOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
4 Hlenorrete meTamts: https://m.edsoo.ru/00ael4b2
48 OKcuapl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJust https://m.edsoo.ru/00ael4b2
49 IllenoyHo3eMeNbHBIC METAJLIbI — bubnmuoreka [JOK
KaJIbIIMA U MarHuu https://m.edsoo.ru/00ael5e8
. bu6mmoreka [JOK
50 Baxneiiue coequHEHUS KaJIbLIU
https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATH3ALMS
3HAHHUH
bu6mmoreka [JOK
. . https://m.edso0.ru/00ae1886
JKécTkoCcTh BOJIBI M CIOCOOBI €€
52 Ob6opynoBanue s

yCTpaHEHUs

1a00paTOPHBIX PabOT U
YUYECHHUYECKUX OTIBITOB



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[Ipaktuyeckas padora Ne 6 o reme

53 "YKECTKOCTh BOABI U METOJIBI €€ bubmmorexa [JOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
bubmmoreka [{OK
https://m.edsoo.ru/00aelc64
54 AntoMuHUH Ob6opynoBanue s
1ab0paTOPHBIX paboOT U
YUEHUYIECKUX OTIBITOB
bubmmoreka [{OK
. https://m.edsoo.ru/00aelc64
AmpoTepHBIC CBOWCTBA OKCHJIA U
55 OOGopynoBaHue s
THJIPOKCH/IA
1a00paTOPHBIX padoOT U
YUEHUYICCKUX OTIBITOB
bu6mmoreka [IOK
https://m.edso00.ru/00ae1d86
56 Kenezo O6opynoBanue ajst
71a00paTOPHBIX pabOT U
YYCHHYECKHUX OIBITOB
bu6mmoreka [JOK
https://m.edso00.ru/00ae35e6
OKcHIbl, THAPOKCUIBI U COJIH JKeJIe3a
57 OOGopynoBaHue is
(I u xenesa (I11)
71a00paTOPHBIX padOT U
YUEHUYECKUX OTIBITOB
58 O000I11IeHNE U CUCTEMATH3ALMS
3HAHUM
IIpaktuyeckas padora Ne 7. Pemenue bubnuoreka [IOK
59 JKCIIEPUMEHTANIBHBIX 3a7a4 110 TEME https://m.edso0.ru/00ae3de8

«BaxHel1e MeTajuIbl 1 UX
COEIMHEHUS

O6opynoBanue ajs
71a00paTOPHBIX PabOT U



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

YUCHHUYCCKUX OIBITOB

Beluncienus 1o ypaBHeHUIM

XUMHNYCCKHUX peaKum"I, €CJIM OJJUH U3

pPEareHTOB JaH B U30BITKE HITU bubnuorexa [JOK
60 1
COAEPKUT IpUMecH. Beruucnenus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJA TIPOIYKTA
peakiuu
61 O060011eHre U crucTeMaTu3anus 1
3HAHHH
KonTtponbnas pabora Ne4 no teme
62 «BakHeWIe METa/UTBl M KX 1
COCTMHECHUS
63 BeniectBa n matepuainsl B 1 bubmuorexa [JOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuoreka [JOK
OKpY)Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Posib xumuu B perieHumn 1 bubnuoreka [IOK
9KOJIOTUYECKHUX TTPOoOIemM https://m.edsoo.ru/00ae4270
66 PeszepBubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0001IEHNE U 1 bubnuoreka [IOK
cUCTEMAaTU3alMs 3SHAaHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0001IEHNE U 1 bubnuoreka [IOK
cUCTEMAaTU3alMs 3SHAaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

» Xumus: 8-1 kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3/IaHUE,
nepepadborannoe, 8 knacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

INa6puensna O.C, JIsico I'.I'. IIpoBepouHbie U KOHTPOJIbHBIE pabOTHI XUMHUS 8
kiacc. Mocksa "IIpocsemienue" 2021.

INa6puensna O.C, Jlsico I'.I'. IIpoBepouHbIe M KOHTPOJIbHBIC PAOOTHI XUMUS 9

kiacc. Mocksa "IIpocsemienue" 2021.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

bubnuoreka LIOP

POII

AKnacce

OI'MC Mos mikoma



ITpunoxenune

K MOJIO)KEHUIO O HOPMaX M KPUTEPUSX OLICHUBAHUS 3HAHUMN ydalluXcCs
o obieoopazoBarenbubiM npeameram MBOY benosiposckast COLL,
YTBEPKIACHHOMY JUPEKTOPOM

A.A. EnnceeBoi

[Tpukazom Ne 53 ot «16» aBrycrta 2024 rona

Kpurepuu ouieHUBaHMS YCTHBIX OTBETOB M MUCbMEHHBIX Pa00T 10 XUMHUH

Pe3ynbTaThl 00yueHMs] XMMHUHU JOJDKHBI COOTBETCTBOBAThH OOIIMM 3ajadam
npeaMeTa U TpeOOBaHUSIM K €r0 YCBOCHHIO.

PesynbTaThl 00yueHHsS OIEHMBAIOTCS MO NATUOAUILHON cucteme. [lpu
OIIEHKE YUYUTHIBAIOTCS CIEAYIOIINE KAaUeCTBEHHbIE MOKA3aTEIN OTBETOB:

* r1yOuHa (COOTBETCTBUE U3YUYCHHBIM TEOPETUUECKUM 00O0OIIICHUSIM);
*0CO3HAaHHOCTH (COOTBETCTBHE TPEOYEMBIM B MPOTPaMME YMEHHUSM MPUMEHSTH
MOJIYYEHHYI0 HH(POPMAITUIO);

*TI0JIHOTA (COOTBETCTBUE 00BEMY ITPOrpaMMbl M HHGOPMAIIUU YICOHUKA).

[Ipu oreHKe yUMUTHIBAIOTCS YUCIO W XapakKTep OMIMOOK (CyIIECTBEHHbBIC WU
HECYIIIECTBEHHBIE).

Cy1iecTBeHHbIE  OIMMOKW  CBSI3aHBI € HEJNOCTATOYHOM TIyOMHOHW U
OCO3HAaHHOCTBIO OTBETAa (HANPHUMEpP, YUYEHUK HEMPaBUIBHO YyKa3al OCHOBHBIC
NPU3HAKU TIOHSATUM, SBJIICHUI, XapaKTepHbIE CBOWCTBA BEIIECTB, HEMPABUIBHO
chopMyIHpoOBaI 3aKOH, MPAaBWJIO W T.J. WIM YYEHUK HE CMOI NPUMEHHTH
TEOpETUYECKUE 3HAHUS 11 OOBSCHEHMs M MpeACKa3aHHs sSBJICHUH,
YCTaHOBJICHUU MPUYUHHO-CIICJICTBEHHBIX CBsI3€H, CpaBHEHUS U KilaccU(UKAIITU
SIBIICHUH H T. 11.).

HecymecTBennble OmMOKN ONPEACISIIOTCS HEMOJHOTOM OTBETa (Harpumep,
yIyIIeHue W3 BHUJA KaKOro-JTubo HexapakTepHoro (axkra MpU ONMUCAHUU
BEIECTBa, Ipouecca). K HUM MOXHO OTHECTH OTrOBOPKH, OITUCKH, JOMYIIEHHbIE
0 HEBHUMATEIBHOCTH (HampuMmep, Ha JBa U Ooyiee ypaBHEHUU peakiuii B
MIOJIHOM MOHHOM BHJIE IOTYIIIEHA O/THA OMMOKa B 0003HAYCHUH 3apsia NOHA).

Pe3ynbTaThl OOy4eHUS MPOBEPSIOTCS B IPOLIECCE YCTHBIX U MUCHMEHHBIX
OTBETOB YYalllUXCs, a TAakKK€ IPU BBIINOJHEHUH HMH XUMHYECKOTO
JKCIIEPUMEHTA.

OueHKa YCTHOIO OTBETA
OuneHka «5»: OTBET MOJHBIM U TPABWILHBIA HA OCHOBAHUY U3YYEHHBIX TEOPUI;
MaTtepuanl H3J0KEH B ONPEACICHHOW JIOTMYECKOW IMOCIEI0BATEIBHOCTH,
JIUTEPATYPHBIM SI3BIKOM; OTBET CAMOCTOSI TEJIbHBIMN.
OuneHka «4»: OTBET MOJHBIM U TPABWIbLHBIA HA OCHOBAHUYU U3YYEHHBIX TEOPU;
MaTepuanl M3JI0KEH B OINPENEICHHOW JOTHMYECKOW IOCIEI0BATEIBHOCTH, MIPHU
ATOM JOMYIIEHbl JBE-TPU HECYIIECTBEHHbIE ONIMOKHU, WCIPABICHHBIE IO
TpEOOBAHUIO YUUTEIIS.
Ouenka «3»: OTBET MOJIHBIM, HO MPHU 3TOM JOMYIIEHA CYLIECTBEHHAsl OUIMOKa
WJIN OTBET HETOJIHBINM, HECBSI3HBIA.




Ouenka «2»: mpu OTBETe OOHAPYKEHO HEMOHWMAHHUE YYallUMCS OCHOBHOTO
cojiep>kaHusi yueOHOro MaTepualia WM JIONYIIEHbI CYIIECTBEHHbIE OIIUOKH,
KOTOpbIC YyYalllMiCsl HE MOXET HWCIPaBUTh MPU HABOJAIIMX BOIMPOCAX
YUUTEIIS.

O1neHka NUCbMEHHbBIX PadoT
Ouenka IKCnepuUMeHmaibHblX YMEHUIL
OrneHKa CTaBUTCSA HAa OCHOBAHMHM HAOJIOJICHUS 3a YYAIIMMHUCA U MUCHMEHHOIO
oTuera 3a pabory.
Ouenka «5»: paboTa BBINIOJIHEHA TOJHOCTHIO M TPABUIBHO, CIETIaHBI Ipa-
BUJIbHBIE HAOJIIOJICHUSI W BBIBOJIbI; SKCIEPUMEHT OCYIIECTBJICH MO IJIaHY C
y4eTOM TEXHUKH O€30MaCHOCTU U MPaBWI PabOTHI ¢ BEIIECTBAMU U 000pyI0Ba-

HUEM; MPOSIBIICHBl OPraHU3ALMOHHO-TPYI0BbIE YMEHHUS (MTOAAEPKUBAIOTCS
YUCTOTa paboyero Mecta M MOPSAOK Ha CTOJIE, PKOHOMHO HCIOJB3YIOTCS
pPEaKTUBBHI).

Onenka «4»: paboTa BBINIOJIHGHA MPABWIBHO, CJCJIaHBI TPAaBHJIbHBIC Ha-
OJIFOJICHHSI ¥ BBIBOJIBI, HO TIPU 3TOM DKCIIEPUMEHT IPOBEJICH HE IMOJTHOCTHIO WITH
JOMYIICHBI HECYIIECTBCHHBIC OIIMOKM B paboTe C  BeHeCTBAMU U
000opy1I0BaHHEM
Omnenka «3»: paboTa BBIIOJIHCHA TIPABWIIBHO HE MEHEE YeM HAITOJIOBHHY HIIH
JIOTIyIIeHa CYIIECTBEHHasl OIMOKAa B XOJi€ SKCIEPUMEHTa, B OOBICHEHHH, B
opopmieHUN pabOTHl, B COONIOACHUU TPABWI TEXHUKUA OE€30MacHOCTU TMPH
pabore ¢ BemiecTBAaMH U 00OpYJAOBaHHMEM, KOTOPAsi UCIIPABIIAETCS 110
TpeOOBaHUIO YUUTES.
Ouenka «2»: npomymieHbl aBe (M 0Oosiee) CYIIECTBEHHBIE OIIMOKU B XOJIE
IKCTIEPUMEHTA, B 00BSICHEHNH, B 0OPMIICHUHN PaOOTHI, B COOIIOCHUHU TIPABUI
TEXHUKH O€3011aCHOCTH MpH paboTe ¢ BEIIECTBAMHU U 000pyA0BaHUEM, KOTOPHIC
yUYalIuhCcs He MOXKET UCTIPABUTD JaXKe M0 TPEOOBAHUIO YUUTEIS.

Quenka ymeHuil pewiams IKCnepuUMeHmaibHole 3a0aiu
Ouenka «5»: TUIaH penieHus: COCTaBlIeH MPAaBUWIBHO; MPABUIBLHO OCYIIECTBIICH
Mo00p XUMHUYECKUX PEAKTUBOB M 00OPYIOBAHUS; JAHO MOJHOE OOBSCHEHUE U
C/IEJIaHbI BBIBOIBI.
Onenka «4»: TUIaH perieHus] COCTaBIICH MPABWIHHO; MPABUIBLHO OCYIIECTBIICH
noa00p XUMHUYECKUX PEAKTHUBOM U OOOPYIOBaHUS, TPHU STOM JIOMYIIEHO HE
0oJiee IBYX HECYIIECTBEHHBIX OIMIMOOK B 0OBSICHEHUH W BBIBOJIAX.
Onenka «3»: TUTaH perIeHus] COCTABIICH MPABWIHHO; MPABUIBLHO OCYIIECTBIICH
Mo00p XUMHUYECKUX PEAKTUBOB U 00OPYIOBaHUS, HO JOMYIIEHA CYIIIECTBEHHAS
omurOKa B 00ObSICHEHUH M BBIBOJIAX.
Ouenka «2»: nonyiieHsl ABe (1 Oosiee) oMKMOKY B IUIaHE PELIEHUs, B MO00pe
XUMHYECKUX PEAKTHBOB U 000pYIOBaHMs, B O0BICHCHUH U BHIBOJIAX.

Ouenka ymeHuil peuwiamsy pacyennvle 3a0ayu

Onenka «5»: B JIOTHUECKOM PACCYKIICHUHM W PEIICHUH HET OMMOOK, 3a/aada
pelieHa paloHaIbHbIM CIIOCOOOM.




Onenka «4»: B JIOTHYECKOM PACCYXIACHUU W PEIICHUM HET CYIIECTBEHHBIX
OmunOOK, HO 3aJaya PeIlIeHa HepalMOHAIBHBIM CIIOCOOOM WM JOIMYIICHO HE
0oJee MBYX HECYNIECTBEHHBIX OITHOOK.
Onenka «3»: B JIOTHYECKOM PACCY)KJICHUH HET CYIIECTBEHHBIX OINIMOOK, HO
JOTTyIIICHA CYIIIECTBCHHAS OIIINOKa B MaTEMaTHYECKUX
pacdyerax.
OmneHka «2»: UMEIOTCS CYIIECTBCHHBIE OITMOKHU B JIOTHUYECKOM PACCYKICHUH U
B PCIIICHHUH.

OuenKka nuCbMeHHbIX KOHMPOJIbHBIX PAdom
Onenka «5»: OTBET MOJHBIA W TPABUIBHBIN, BO3MOXKHA HECYIECTBEHHAS
omunoOKa.
Onenka «4»: OTBET HEMOJHBIA WM JIOMYIICHO HE 0oJjiee JIBYX HECYIIECT-
BEHHBIX OIINOOK.
Omnenka «3»: paboTa BBIIIOJIHCHA HE MEHEE YeM HAITOJIOBHHY, JIOMYIICHA OJTHA
CYIIIECTBEHHAs ONTMOKA W TIPHU STOM JIBE-TPU HECYIIECTBCHHBIC.
Onenka «2»: paboTa BBHITIOJIHCGHA MEHBIIE YEeM HAIOJIOBUHY HJIU COJICPIKUT
HECKOJIBKO CYIIECTBEHHBIX OITHOOK.
[Ipu orieHKe BBITIOJIHCHHSI NMHUCBMEHHOW KOHTPOJBHON pabOThl HEOOXOIUMO
YUUTBHIBATh TPEOOBAHUS €IMHOTO Op(POrpaduyecKoro pekuma.
OTMeTKa 332 UTOTOBYIO KOHTPOJIBHYIO Pab0Ty KOPPEKTHPYET MPEIIICCTBYIOMINE
IIPH BBICTABJICHUU OTMETKH 32 YETBEPTh, MOJYTOAHUE, TOJI.

OuenkKka nUCb MeHHbIX KOMOUHUDPOBAHHBIX KOHMPOIbHBIX PAOOm

Onenka «5»: 88-100% BBIIOIHEHHS
Onenka «4»: 62-86%0 BBIOIHEHHUS
Onenka «3»: 36-60% BbIOIHEHUS
Onenka «2»: 0-34% BBIIOIHEHHUS

Kpurtepuu oneHnBaHusi yCTHBIX OTBETOB M NMCbMeHHBbIX pador OB3
YcTHBIC 0TBETHI
«5» -CTaBUTCSI, €CJIM YUYAIIUICS MOHUMAET CYIIIHOCTh XUMHUYECKUX SIBJICHHUIA,
3aKOHOMEPHOCTEN;
-J1a€T NPABWIbHBINA OTBET HA ITOCTABJIEHHBIM BOIIPOC;
-CTPOUT OTBET CAMOCTOATEIHHO HIIU M0 YYEOHUKY, COMIPOBOXKIAS TPUMEPAMH;
-yMEET MPUMEHATh TEOPETUUECKNE 3HAHUS HA IPAKTHUKE;
Jlonyckaercs 1-2 HETOUHOCTH B OTBETE, KOTOPBIE YUEHUK CaM UCIIPABIISIET.
«4» -cTaBUTCS B TOM CJIy4yae, €Clii B OTBETE JlonycKkaercs 1 ommbka, KOTOpyIo
YYEHHK CaM MOXKET UCIPABUT;
-WJIM HE MOKET MPUMEHSTh 3HAaHHS B HOBOM CHUTYallUu;
-HE YMEET CBA3BIBATH OTBET C MPEABIIYIINM MAaTEPUAIOM, XOTS OTBET Ha
MOCTaBJIEHHBIA BOIPOC Jal MPaBUJIbHBIM.
«3» -eCITU yJalIuiics B 11eJI0M MMOHUMAET CYITHOCTh XUMHYECKUX CHCTEM U
MPOIIECCOB, MPOUCXOSIIUX B HUX, HO JIOMYCKAaEeT IpyOble OLINOKH;



-HEJI0YEThI B OTBETE;
-3aTPYJIHSIETCS IeJIaTh BHIBO/IbI;

- HE YMEEeT YUTaTh TaOJIHUIIbI.

«2» -eCJIM yJalIuics He OBJIAJIe]I OCHOBHBIMU MOHSTHIMU;

-JIONYCKaTh TPyObIe OIMIUOKU, KOTOPHIE HE MOXKET UCIIPABUTH MPU MTOMOIITU
YUUTEIIS, YHalIuXCs;

-HEeJI0OPOCOBECTHO FOTOBUJI JOMAILIHEE 3a/1aHUE;

Onenky «2» B knaccax VII Buga  3a nucbMeHHbIE KOHTPOJIbHBIE PA0OTHI, TECT,
€CJIM yUYalTuics BBITIOJHUI Y2 paboThI (B OOBIYHBIX KJIacCax).

IIpakTnyeckue padoThI

«5» -CTaBUTCSI, €CJIM pad0Ta BHITIOJIHEHA aKKYPATHO B TIOJITHOM 00beME C
3a/ITaHHOM TMOCIIEI0BATEILHOCTHIO TIPOBE/ICHUS HAOIIOICHUH, OTIBITOB;

-CJIeJIaH BBIBO/I, PUCYHKH BBITIOJIHEHBI KapaHAAIIOM.

Jlonyckatotcst opporpaduueckre ommoOKy (ygammuxcss OYeHb HETPAMOTHBIE).
«4» -CTaBUTCSI, €CJIM JIOMYIIEeHBI (2-3) HemoueTa;

-HeOpEKHOCTh B 0(hopMIIeHUH;

-BBIBO/] HETIOJTHBIH.

«3» -paboTa BHITIOJTHEHA HE MOJTHOCTHIO;

-BBIBOJIBI HETIOJHBIC, XOTsI 0hopMIiIeHa paboTa aKKypaTHO;

-pUCYHKU SIPKHE, HO HET MOSCHEHUS K HUM.

«2» -pabota BbInosiHeHa Ha 50%;

-JIOTYIICHBI TPyObIe OMIHMOKY;

-BBIBOJIOB HET.

Ouenka camocmoamenbHblX NUCbMEHHBIX U KOHHDOIbHBIX PAOon.

Ouenka "5" cmasumcs, ecinu yuenuk:

1. BeImOSTHUI paboTy 6€3 OIMMOOK U HEJI0UYETOB;

2. TOMyCTHJI He 00Jiee OJTHOTO HeJIoYeTa.

Ouyenka "4" cmaeumca, ecnu y4EHUK BBITIOJHWI PaOOTy MOJIHOCTBIO, HO
JOITYCTHUJI B HEM:

1. He Gonee oiHOM HETpyOOH OMMOKKA U OJHOTO HEJIOUETA;

2. unu He OoJee IBYX HE0YETOB.

Ouenka "3" cmaeumcsa, ecnv yY4YEeHUK NPaBUJIBHO BBHIIOJHWI HE MEHEe
MIOJIOBUHBI paOOTHI W JIOMYCTHII:

. He OoIee ABYX TPyOBIX OIIHUOOK;

. WM He 60Js1ee OHOM rpy0oii 1 OAHON HErpyOOl OMMOKHN M OJHOTO HEI0YETa;
. U7 He 60J1ee NBYX-TpeX HETpyObIX OMMOOK;

. WJIK OAHOM HErpyOOl OIIMOKH U TPEX HEJIOUETOB;

. WY TIPU OTCYTCTBHUH OITUOOK, HO TIPY HAIMYUHU YETHIPEX-TIATH HEJIOUETOB.
Ouenka ''2" cmasumcs, ecnu yueHuk:

1. momycTua 4Kcio OMMOOK U HEJ0UYETOB MPEBOCXOASIIEE HOPMY, IPU KOTOPOU
MOKET OBITH BBICTaBJICHA OIlcHKa "3";

2. WY €CJH MPABWIILHO BBIMIOJIHUI MEHEE TIOJIOBUHBI PAOOTHI.

DN R W =



