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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe denaepalbHON paboyeil TporpamMmbl
BOCITUTAHUS U C YUYETOM KOHLEIIUU MPEnofaBaHus Y4eOHOro mpeaMeTa « X uMHsH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTaBICHUWE O IENAX, OOIIel CTpaTeruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAIOMIMXCA CPEACTBAMU Y4YEOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENEIECHUE €ro IO KiaccaM M CTPYKTYpPUPOBAaHHE IO
pa3ienaM M TeMaM IPOrpamMMbl MO XUMHH, ONPENEISIET KOJIMYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYy EMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakKe TPeOOBaHMM K
pesynbpTaTamMm oO0y4eHHUs XUMUW Ha YPOBHE I1eJIeH M3yUeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOW JEATEIHOCTU OOYYalolierocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XHMHH CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0OydJaromerocs, ero mpeacTaBICHUNH O MaTEPHAILHOM €IWHCTBE MHpPA, BAKHYIO
posib WrparoT (GopMUPYEeMbIe XUMHUEH NPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
PHEPruM M 00 HBOJIOLMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS Tr100aIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
dbopMHpOBaHUs KYJBTYpPbl JUYHOCTH, €€ 001IeH U PyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydeOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCICIOBATEIBCKUX YMEHHH, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeHUu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUY €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarONuXCs;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
o0Opa3zoBaHue 00yUJarOIIHUXCA.

JlaHHBIE HampaBjieHUsS B OOYYEHWU XHUMHH OOECIEUMBAIOTCS CIEIU(DUKON
COJCp)KaHUSI  y4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IeIaroru4ecKu
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSTUU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPpaMMbI IO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
MOHATHUI O XUMHUYECKOM JIEMEHTE M BEIIECTBE M CUCTEMbI ITOHITHN O XMMUYECKOM
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 110 MPUHITUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUII HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOr0 YpOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TIpEeACTaBICHHM 00 DJIEKTPOIUTUYECKONW JHUCCOLMAIIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEILHO OT OJTHOTO
YPOBHS K JPYrOMYy, BBINOJHSAS (QYHKIMH OOBSICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEHW MPAKTUYECKOTO MPUMEHEHHS] U TOJIyYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABIIAIONIECH HAYYHON KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpPUPOJIbI, IIEHHOCTHOIO OTHONIEHUS K HAay4YHOMY 3HAaHHUIO U
METOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU MOPOUCXOAUT C MNPUBJICUECHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYKaAOIMUA MUDPY,
«bunosorus. 5—7 kimacce» n «Pusznka. 7 ximace.

[Ipy wu3yuyeHUM XUMHHM TPOUCXOJUT (PopMHpOBaHME 3HAHWH OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JIEATEIIbHOCTH 4YE€JIOBEKA M KaK OJIHOIO0 U3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUU — BaKHEUIMUX (haKTOB, MOHATHH, 3aKOHOB ¥ TEOPETUUYECKHUX TOJIOKECHUM,
JIOCTYIHBIX O00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAHWS TPU H3YYEHUU BEMIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUHU MO3HABATEILHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-NIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATEIbCKON
JESITEIbHOCTH, OCBOCHHM TPaBHJ OE€30MacHOrO OOpalleHHsl C BEUIECTBAMHU B
TIOBCEIHEBHOM JKM3HH.

[Tpu u3yueHun XMMHUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSI BaKHOE
3HaYeHHE MPUOOPENN TaKUE LI, KaK:

— (¢opMHUpOBaHHE WHTEUIEKTyaIbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUAM KU3HU;

— HampaBJICHHOCTh OOy4YeHHs] Ha CHCTEMaTH4YeCKoe TMpUOOIIEHUE
00y4Jamuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XAMHU;

— o0ecredeHue yCIOBUM, CIIOCOOCTBYIOIMIUX MTPUOOPETEHHIO 00YyUYarOIUMUCS
OTbITa Pa3HOOOPA3HOW MAESITENHLHOCTH, TMO3HAHUA W CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIICTEHIMH), MMEIOIUX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUJOB JCSITEIBHOCTH;

— (dopmupoBanue oOmel (QYHKIIMOHATHEHOW H €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UYHCJIE€ YMEHHHA OOBSICHATH W OLIEHWBATH SIBICHUSA
OKpPY’KAloIIer0 MHpa, WUCIOJB3YsS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU U3YUYECHUU
XUMUHU, TPUMEHATh MX TPU PEIICHHH MpoOJieM B TOBCEIHEBHOW KU3HU U
TPYIOBOH ACSITETLHOCTH;

— (QopmupoBaHue y OOydalomUXcs T'YMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHMWA [UIsI BBIPAOOTKH SKOJIOTMYECKU
IeJIeCO00Pa3HOT0 TOBEACHUS B OBITY W TPYAOBOH EATEIHHOCTH B IEISIX
COXPaHEHHS CBOETO 370POBbsI U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAHWIO HAa OCHOBE YCBOEHHS OOIICUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMUIS M HANpPaBIEHHOCTH JAbHEHIIETO
oOydJeHwus.

OOmiee YuCIO YacoB, OTBEACHHBIX I HU3Y4YCHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111er0o oOpazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KU3HHU YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3NYECKHE CBOWMCTBA BELIECTB. ATIpPEraTHOE COCTOSHUE
BellecTB. [loHsATHEe 0 MeTonax MO3HAHMS B XMMHUM. UYUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJIB XHMHYECKHUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi J0JIsI XUMUYECKOTO 3JIEMEHTA B
COCIUHEHHNH.

KomnuectBo Beniectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

@u3N4eCKUe U XMMUUYECKUE SABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKU.
3aKOH COXpaHEHHS MAacChl BELIECTB. XMMHUYecKue ypaBHeHMs. Knaccudukanus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu o0palleHus ¢ J1abopaTopHbIM 00OPYJOBAaHUEM, U3YUEHUE U OINKCAHUE
bU3MYeCKUX CBOWCTB 0O0pasllOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJCHUE
bu3ndeckux (MJIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIICHUE M KOHACHCAIMs BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTOM) SIBICHUM, HAOII0/ICHUE U
ONHUCaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pa3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE kele3a ¢ pacTBopom coiu meau (1),
U3y4YEHUE CIOCOOOB pa3JesieHHs] CMECEH: C MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUIUIIMS, XpoMaTorpadusi, mpoBeeHUEe OYHUCTKU MTOBAPEHHON
coid, HaOMIOJEHWE U  ONHWCAHWE  PEe3yJbTaTOB  MPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUsI MAacChl, CO3JaHHUE MOJEJIEd MOJIEKYJ
(IIapOCTEPIKHEBBIX ).

Baxkuenue npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 31eMEHT U MPOCTOE
BemecTBO. Haxoknenuwe kucimopoga B TpUPOAE, (PU3MYECKHe W XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJYYEHHS] KHUCIOpOJa B Jaboparopud U MOpoMbIIIeHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakiuud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojlb U METaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHHE MMAPHUKOBOI0 3(pekTa, pazpyileHrue 030HOBOrO CIOs.

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoknenwe Bomopoma B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxyuyeHust. KucmoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpBI.
HaceimieHHble 1 HEHACBIICHHBIE PAacTBOPBHI. PacTBOpHUMOCTH BEMIECTB B BOJE.
MaccoBasi 70Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTtBOpOB B Ipuposie M B KU3HU 4esioBeKa. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHne NpUPOIHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccudbuxarus
OKCHUJIOB:  cojieoOpasyrome (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpaszyrone. Homenknarypa oxcugoB. Dusnmdyeckne uW XUMHUYECKUC
cBOMCTBa OKCHUJIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukanuss oCHOBaHHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3NMYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHui. [losryuenue ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHYECKUE CBOWCTBAa KUCIOT. Psan akruBHoctM MetaimioB H. H. bekerosa.
[TosrydyeHue KUCIoT.

Conu. HomeHnkiatypa coseil. @uU3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonydenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIACCAMU HEOPTAaHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KUCIOPOAA B BO3AYyXE, MOJIYUYCHHE,
coObupanue, pacrmo3HaBaHWE MW W3YYEHUE CBOWCTB KHCIOpOaa, HaOII0IeHNE
B3aHUMOJEUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
ONMMCaHUE MX CBOMCTB, MOJy4YeHHE, COOMpaHue, pACIO3HABAHUE M H3yUCHHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojeicTBue Bojioposa ¢ okcuaoM meau (1)
(BO3MOXXHO HCITIOJIb30BAaHUE BUCOMATEPUAIOB), HAOIIOACHUE O0Opa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



uccieqoBaHe 00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIIOT W IEIOYCH,
uzyuyeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpoM CEpHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUuil HEUTpaIM3aluM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JPYTMM K3 PAacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COCTUHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguuyeckass cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETIBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOTMBITKH KIACCU(DHUKAIMA XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM()OTEPHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JATUHHONEpPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux anemeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuomnueckon cuctemnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS pPAJANyCca aTOMOB XHMHYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykd W mnpaktuku. [l. M. MeHneneeB — y4€HbIM U
IPpaXKIAHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsl) CBSA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNSI U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpa3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiiy pa3oKeHUsl, COSTUHEHU).

Mescnpeomemmnuie ceasu



Peanu3zanuss MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAYYHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO011e ecTeCTBEHHO--HAyUHbIE TOHSTHS: Hay4HbIN (akT, rUnores3a, Teopus,
3aKOH, AaHaJIW3, CHUHTE3, KiIacCuPUKanus, TEePUOANIYHOCTh, HAOIIOACHHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHO€ COCTOSIHME BEIIECTBA, Ia3, (pU3MyYecKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/b1, COHLE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpaIbl, TOPHbBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusid MU HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepunoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHure BellecTBa: BHJBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKHU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHYECCKUE
CBOWMCTBA BEUIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanms XuMuueckux peakimii Mo pa3InyHbIM NpU3HaKaMm (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TemIoBoMy 3¢¢deKTy, Mo
U3MEHEHHUIO CTETEeHEW OKHCIECHUS XUMUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakinusX. [IoHSITHE 0 TOMOTEHHBIX M TeTEePOTE€HHBIX
peakuusax. [lonsatue o xkaranuse. [lonsTue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIHON peakiuu. CocraBnenue YPaBHEHUMU



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAaKIUM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [IHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHUYecKoil cBsizu. CteneHb auccouranuu. CUIIbHbBIE U C1a0ble 3JIEKTPOJIUTHI.

Peakiuu moHHoro ooMeHa. Y ciaoBUs MPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE MNPEACTABICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIUuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOUUALMU KHCIOT, IWIEJI0YE H  COJEN
(BO3MOXXHO  HCIOJB30BAHME BUJEO MAaTEPHAIOB), IPOBEJECHHE  OIBITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKW  MPOTEKaHHWA  peakudid HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peaklMH pas3yIoKEHHUs, COCIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBID KAayeCTBEHHBIX pEAKUUMHA HAa HOHBI, PEIICHHE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OO6mast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJIEHCTBHE C METa/llaMH, HEMeTalllaMH, MIeno4amu). XJIOpPOBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHue. [lelicTBue
XJIOpa M XJOPOBOAOPOJIa HAa OpPraHM3M 4YeJoBeKa. BakHeWlme XJIOpUABI U HUX
HAaxO0KJICHUE B IIPUPOJIE.

OOmas xapakTepucThka 31eMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHHUSA
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (pU3MYECcCKHue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOOpO, CTpoeHue, (U3HUECKUe U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
CepHas kuciora, Qu3MUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpEeACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeaklnu,
JeXalue B OCHOBE MPOMBILIUIEHHOTO CHoco0a TMOJMYy4YEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucinoThl. CoMu CEpHON KUCIOThI, KAY€CTBEHHAs peaKlus Ha



cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B NPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Ccpeabl COENUHEHHMSIMHU Cepbl (KUCIOTHBIE TOXIIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPAHEHHE B MPUPO/IE,
duznyeckue U XxuMmudyeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuUax, ero
duznyecKkrue u XMMHUYECKHE CBOMCTBA, OJyueHue U npuMenenne. Conu aMMOHuS,
ux (GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydyeHHue, (PU3NYeCKue U XUMHUYECKHe
CBOMCcTBa (00OIIME Kak MPEACTaBUTENs Kjacca KHUCIOT U crHenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHSA B KauyeCTBE MHUHEPAIbHBIX
yno0peHuii. XuMU4ecKoe 3arpsi3HeHUEe OKPYKaloUle cpebl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, IMOYBBI M BogoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas Kuciaora, u3HIeCKre U XUMHIESCKUE CBOMCTBA,
nosryderue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPEHUM.

OOmas xapakTepuctika 31eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUSA
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCIEHUS.  YTJepoi,  aJUIOTPOIHbIE
MOAM(UKALIMKM, PaCIpOCTpaHEHUE B TpUpoAe, (PU3NYECKUE U XUMHUYECKUE
cBoricTBa. AncopOuusa. Kpyrosopot yriaepona B mpuponae. OKCUIBI yIiiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACHCTBUE Ha JKUBbIE OPIraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIMMaTa, NapHUKOBBIM
addekT. YronpHas KUcaoTa U €€ ColM, X (PU3MYECKUe U XMMHUYECKHE CBOMCTBA,
noyiydeHue W mnpuMeHeHue. KadecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHavasibHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIIEH, 3TAHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuposnHble HMCTOYHUKH YIIEBOAOPOAOB (Yrojib, MPUPOIHBIMN Tra3, HEPTH),
OPOAYKTHl UX mepepaboTku (O€H3MH), UX poJib B OBITY U TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKaxX, yriieBoJlax — U UX
poid B KM3HM 4elOBeKa. MarepualbHOE €AMHCTBO OPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YEHHE U
npumeHenue. CoeauHeHHs KpemMHusi B mpupoae. OOume npeacraBieHuss o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4yeHUe 00pa3O0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MPOBE/ICHHE KAUeCTBEHHBIX PEaKlMi Ha XJIOPHU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIHE (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
rajoreHoB M HX COEJUHEHUH (BO3MOXXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),
O3HAaKOMJIEHHE C oOOpa3naMu XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOIIOACHUE Mpoliecca OOYTIIMBaHMS caxapa IOJl JIeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha Cylibdat-
WOH W HaOJIOJICHWE MpHU3HaKa e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NUYECKUMU
cBOMcTBaMM a3o0Ta, (ochopa M uX coeguHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (hochopHBIX ymoOpeHuit, moaydeHue,
coOupanue, pacrmo3HaBaHWE W W3YYE€HHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydYeHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3ydeHUue  Mojelsen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadwura, dymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJyuYeHUE, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKUCIIOTO Ta3a, MPOBECHUE KAaYECTBEHHBIX PEaKlMil Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYCHHE TPU3HAKOB HUX IMPOTEKAHMS, O3HAKOMJICHHE C
NPOAYKIUEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE H3KCIEPUMEHTATbHBIX
3a7a4 110 TeMe «BaykHeNIIne HEMETAIUIbl U UX COCIMHEHUS.

MeTtasiibl M X COeTUHEHUS

OO61mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommyeckon cucreMe XumMu4eckux syemeHToB /J[. U.
MenneneeBa u crpoeHus aTroMoB. CTpoeHue mMeTauioB. Meranyeckasi CBsA3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKas  peme€Tka.  DJIEKTPOXUMHUYECKUH  psll
HaIpsDKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl MOdy4YeHusi MeTauioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTyH, JIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[lenounble MeTaIIbI: MOJOXKeHUe B lleproguyeckoil cucTeMe XMMHUYECKHUX
anemenTtoB JI. 1. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). OKcuiabl u



TUJIPOKCUAB HATpuss W Kanud. lIpuMeHeHne mEenoYHbIX METALNIOB M HUX
COCIUHEHUU.

[[lemoyHO3eMENBHBIE METAIBI MarHui W KajblMiA: IIOJOXKECHUE B
[Tepuomnueckon cucreMe xumudeckux aneMeHToB Jl. M. MenpaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHE B IIpupoie. Pu3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxuelive coeqWHEHUS KalblUus (OKCHJA, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHHI: TI0JI0)KEeHUE B [lepuoanyeckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoEHHE aroma, HaxOXIeHUE B mnpupoae. Duznyeckue u
XUMHUYECKHE CBOMCTBRA xkene3a. OKcuibl, rTuapoKcuabl U coiu xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpas3lamMu METaIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOMCTBaMM, M3y4YEHHE  pPE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECHUCTBUS OKCHU[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJB30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  IMPOTEKAHUs
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajblUs, aTIOMUHUS, IIUHKA, KeJe3a
(IT) u xxeneza (II1), meau (1), HabnroAEHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH MWOHAaMU HATpus, KaJus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 Mo TeMe «BakHenime
METaJUIbl U KX COCTUHEHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m Mmarepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momonrs npu
XUMHYECKUX OKOrax U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HeHUE OKpyXaroleid cpeabl (mpeaeibHas AOMycTUMas
KOHIIeHTpalus BeuecTs, naiee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:

u3yuyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpW W3YYSHUH XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SBJSIOMINUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUpUKAKI, TMEPUOIUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeTb, SBICHUE, IMaPHUKOBBIN
s PekT, TEXHOIOTHS, MaTePUAITHI.

dwuszuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsif, MPOBOIHUKH,
MOJIYIIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIITMNICCKAS
peméTka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, CAMHUIBI U3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yAOOPEHMS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIC3HBIE UCKOIIaeMbI€, TOTTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XoAe OOydeHHs XUMHUU B €IUHCTBE y4eOHOU u
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJITYPHBIMA M JYXOBHO-HPAaBCTBECHHBIMHM ILICHHOCTSIMH, IPUHATBIMU B
oOlIecTBe MpaBUIaMM M HOpPMamMHM IIOBEJIEHUS M CHOCOOCTBYIOT IIpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIN3ALINN 00yYaIOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHUEHTAUH W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOT'O OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M Hay4YHOMY HAcCJEIHI0, NMOHMMaHWS 3HAYEHHUS XHWMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BJIAIETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpaskaIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOM,  Y4eOHO-HMCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTHX  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUHM Y4E€OHBIX, IMO3HABATEIbHBIX 3aj]a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX [TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINIOMOIIM B IIPOLIECCE OTOM Yy4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJICHWE M TOCTYIKH CBOMX TOBAapUUIEH C MO3WLHHA
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTAaBIAIOIINE
OCHOBY ISl IOHUMAaHHs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeACTaBiICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NIPHUPOABI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IIOJIYYEHUE HOBBIX 3HAHWUU II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAO0JIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
M03HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C y4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYpPOH, JOCTYMHBIMA TEXHHUYECKHUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, MPOEKTHOM W  HUCCIEeI0BATEIbCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHSA OOy4YeHHUsS B
JIaTbHEHIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
310POBbIO, YCTAHOBKM Ha 3[0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrosl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJIO/IEHUS TIpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPAaKTUUYECKOMY M3yUEHUIO Tpodeccuil u TpyJia pa3iuyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHCHHS TPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIA BBIOOP
WHUBUTyUTBHON TPACKTOPUHU MPOAOKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodeccCuoHaIbHON eITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKH 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
¢u3nYeCKOMY M TICUXHYECKOMY 3/0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
IpaBuJI O€30MACHOTO MOBEIECHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YIPOXKAIOIIMX 340POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, I ITOBBIICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYypbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M IMyTeH WX PEMICHUS MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIbHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSL B €CTECTBEHHO-HAYYHbIX YUYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUCOHbIC NEUCTBUS (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4UeOHOU
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
IPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), KCIOIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIaCCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUCHUS;

YMEHHE TMPUMEHSATH B TMPOIECCe IO3HAHUS TOHATUA (NIpEIMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMBIE B XUMUU,
peo0pa3oBEIBATH MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TIPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmysia U YypaBHEHHUE
XUMUYECKON PEAKIMU — MPU PEUICHUH Y4eOHO-IT03HABATENbHBIX 33/]1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MIPU3HAKN W3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3YHUAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KAa4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THUIOTE3BI I10
MPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CYKJICHMUIA;

NpUOOpPETEHUE OIMbITa MO T[UIAHUPOBAHWIO, OPTraHU3alMU U MPOBEJACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO OMNbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOJTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJISIpHAs  JUTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OILEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYI0 HH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IuYHbIe METOJBI U 3alpPOCHl MPU MOUCKE M O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX Ui BBIMOJTHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/a4 OMpPeNeIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIQJICHUE KYJIbTYPOH aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIbHYIO ()OpMY MpeICTaBIeHU HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

yMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4yeOHOW U
UCCJIEI0OBATENHCKONW JEATEIbHOCTH MH(POPMALUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTAa Ha COCTOSHUE OKPY’KAIOUIEH NPUPOAHON
CpeIbl.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XoJe Juanora W (WIM) OUCKYCCHH) TIO
CyLIeCcTBY  oOcyXzaeMoil  TeMbl, (OPMYyJIUpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBISATh  TOJYYCHHBIC  pPE3yJbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MpPe3EHTAIHUIO
pPEe3yJIbTAaTOB BBHIMOJHEHHUSI XUMHUYECKOTO SKCIEPUMEHTa (J1JaOOpaTOPHOIO OIbITa,
J1abopaTopHOI pabOTHI MO MCCIICOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOW  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJEeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHAIUS
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PerynasiTuBHbIE YHMBepCcaJbHbIe Yy4eOHbIe 1eCTBUS:

YMEHUE CaMOCTOSITEJIbHO OMNPENENATh LEIN JACSITeNIbHOCTH, IUIaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUeOHbIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBJSTh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUU 3aJaHUA C Y4YETOM
MOJIyYeHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYUYEHHOTO pe3yJjbTaTa 3asBICHHOW IIEH, YMCHHE
WCITIOJIH30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 0053aT€IbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, CcHenupUIecKue [ NpeAMETHOM o0nacTu «XUMHUS», BUIBI
JEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUsIX.

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

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATUI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi peakius, KiIacCU(PUKAUSg PEaKIil: peaxIiuu
COCAUHEHHUsI, PEAaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKHUE PEaKIUU, TEIJIOBOM 3P(DEKT peakiui,
AP0 aToOMa, HJIEKTPOHHBIN CIIOM aroma, aroMHas OpOUTalb, PaJANYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PAcCTBOP, MAcCOBasi J0JIs BEIIECTBA
(mpolieHTHAsl KOHIICHTpAIusi) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITh 3TU OHSTUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILCHUI;

e HCIOJBh30BaTh XHUMHUYECKYI) CHUMBOJHUKY ISl COCTaBiCHHUS (Hopmyl
BELIECTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEOUHEHUU I10
dbopmynam, BHUA XUMHUYECKOH CBS3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa [J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX IOJIOKeHUs B [lepuoamyeckoit cucreme,
3aKOHOB COXPAHECHMS MAacChbl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYEHUS, 3aKOHA ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckon
CUCTEMbl XHMHUYECKHUX DJEMEHTOB: pa3iMyaTh TMOHITUS «TJIaBHAA
noarpynmna (A-rpymnma)» u «nodounas noarpynmna (b-rpymnma)», maisie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE HMMEIOTCS B
tabmune «llepuoguueckass cucteMa XuMU4eckux »dyemeHToB J[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IEKTPOHOB
U pacmpeeeHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKHE peakuuud (M0 YMUCIy U COCTaBy YYACTBYIOIIMX B pPEAKIUU
BEILIECTB, MO TETIOBOMY (D eKTy);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJITBEPIKAAsi OMUCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

POTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEILHOCTH — aHAJIHN3
U CUHTE3, CpaBHEHHE, 000OICHHE, CHCTeMAaTH3alluio, KIacCHU(pUKAIIHIO,
BBISIBJICHUE MPUYHMHHO--CIEACTBEHHBIX CBS3€H — JJIsl U3Y4Y€HHUs CBOICTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAYUYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHHUE, JKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjiaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM  000pY/IOBaHUEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSMH 1O BbBIIIOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOIOPOJAa M KHUCJIOPOJAA), MPHUTOTOBJICHHUIO
pAacTBOPOB C ONPEAECITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUIAaHUPOBATh M NPOBOAUTH  XUMHUYECKHUE  SKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIty oOydenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSI YMEHUI:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHM
JJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, AHWOH, NPOCTOE BEIIECTBO,
CJIO’KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJUTHYECKAS] IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHHE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasd CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHH, TMPEIeIbHO JOMyCTUMAs
xoHuentpaus I1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
MIPUMEHSThH 3TU OHATHUSA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBlIeHUS (GOpMys
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUM;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COEIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONPEACIIEHHOMY KJIacCy COCAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, HOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XUMHUYECKON (QopMmylie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAIUINYECKON
pPEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbIich Ilepuonnueckoro 3axkona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCBhIBAaTh W XapaKTEPU30BATh
Tabnuunyto (opmy Ileproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymmna (A-rpynmna)» U «moOovHas
noarpynmna (b-rpynma)», manble u OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003HaYeHHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX IO DSJEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB M UX COCAUHEHUUN B
npejesiax MajlbIX MEepUOOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YHCIAy M COCTaBy YYAcCTBYIOLIMX B pPEAKLIUHU
BEIIECTB, MO TEMJIOBOMY 3P (DEKTy, 0 W3MEHEHHUIO CTENEeHEeW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIas ONUCAHUE
IpUMEpPaMH MOJIEKYJISIPDHBIX M HOHHBIX YPAaBHEHHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLINN;

COCTaBIIATb YPAaBHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMAIMUA  KHUCJOT,
LIEJI0YEH U COJIEH, ITOIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO  MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coOioaTh  MOpaBujia  MOJb30BAaHUS ~ XUMHUYECKOM  MOCyol U
Ja00paTOpPHBIM  O0OpYyJIOBaHMEM, a TakK)Ke IpaBWia OOpaIllEHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO WU COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U YTICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TMOJATBEP)KTAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAHHUYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpPAlUUd MBICTUTENbHON JIEATEIbHOCTH — aHaIHU3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHEe, CHUCTEeMAaTHU3alMI0, BBISBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBA3€M — JJIi WM3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKUX PEaKIUid, €CTeCTBEHHO-HAyYHbIC METOAbl TO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT (peajbHbIM U
MBICJICHHBIN).



Kpurepun ouneHuBanusi 00pa3oBaTejibHbIX Pe3yJbTATOB

Texymuii ¥ UTOrOBBII KOHTPOJIb OCYIIECTBISETCS MO AUJIAKTUYECKUM MaTepraiam 1o
xuMmuu 11 8-9 knaccoB. ABTop: A.M. Panenkuii.

OcHoOBHas 3a71a4a U KPUTEPUI OIICHKU — OBJIaJICHHE CUCTEMOM yU4eOHBIX JEHCTBUM C
M3y4aeMbIM Y4EOHBIM MAaTEPUAIOM.

Cucrema OIIEHKH BKIIIOYAET B ¢€0s1 BHYTPEHHIOIO (OCYIIECTBISIEMYIO CaMOM IIIKOJION) 1
BHEITHIOIO (OCYIIECTBIsIeMasi BHEIIHUMU IO OTHOIICHHIO K IIKOJIE CITyKO0aMu).

J1J1 OLIeHKH UCTOJb3yeTcs epcoHnpULMpoBaHHas HH(OPMaL U aHOHUMHAs
(menepconuduupoBannas). [lepcoHnpUIMPOBAHHOM OLIEHKE MOAJIEKAT TOJIBKO
MeTanpeaMeTHbIE U MPEAMETHbIE Pe3ybTaThl U3 010Ka «BeimyckHuk HayduTcs». OneHka
JTOCTIIKEHUH pean3yercss «METOJAO0M CII0KECHHUSD», TIPU KOTOPOM (DUKCHPYETCS TOCTHIKEHUE
OTIOPHOI'0 YPOBHS U €T0 NMpeBbIlIeHNe. Tak KaK JUYHOCTHBIE PE3yJIbTaThl KOJTUYECTBEHHO HE
OIICHUBAIOTCS, JUIsl UX OLIEHUBAHUS MIPEIyCMATPUBACTCSI METO HAOIOICHUS U TIOTyUYeHUE
uH(pOpPMaLIUU OT CEMbH, KIIACCHOTO PYKOBOJUTEINS U yUUTENEH-TPEIMETHIUKOB.

J1J1s1 OTICHUBAHUS MCTIONIB3YIOTCS: CTaHIaPTU3UPOBAHHBIC TUCHMEHHBIE M YCTHBIC PaOOTHI,
MIPOEKTHI, TPAKTUUECKHE padOTHI, TaOOpaTOPHBIE padOTHI, TECTHI, 3aU€ThI, TBOPUECKUE PAOOTHI,
camMOaHaJH3, CAMOOIICHKA, HAOIIOACHUS U TIP.

KoHTposb paznuuHoro Buaa (TEKyIIHi, TPOMEXKYTOYHBINA, UTOTOBBIN) MPeyCcMaTpUBacT
cnenyromme GOpMbI M METOABL: aHAIU3 THHAMUKU TEKYIIEeH yCIIeBaeMOCTH, YCTHBIN OMpoc,
XUMHUYECKHM TUKTaHT, MUCbMEHHAs cCaMOCTOsITeNIbHas paboTa, poBepouHas padora,
KOHTpOJIbHAS paboTa, MpakTudeckas paboTa, TeCTOBBIC 3a/IaHus, TOKJIa/1, TBOpUYEecKas padora.

Tunbl 3agaHUlA, KOTOPBIE HCIOJIB3YIOTCS JJIs1 OEHKU JOCTUKEHUM:

1o (popme OTBETA: C 3aKPHITBIM OTBETOM U OTKPBHITHIM OTBETOM,;

110 YPOBHIO MPOBEPSAEMBIX 3HAHUH, YMEHHM, CITOCOO0B JeHCTBUIA: 0a30BBINA U MOBBIIICHHBIN
YPOBEHb;

10 UCIIOJIb3YEMBIM CPEICTBAM: 3a/1aHUs JUIsS MMCbMEHHOM UM YCTHOU Oece/lbl, MPaKTHYEeCKHe
3aJjaHus, J1abopaToOpHbIe PabOTHI;
no (opme npoBeeHus: 11 HHAUBUAYAIbHON WK TPYNIIOBOM pabOTHI.

HToroBas olleHKa CKJIaJBIBACTCS H3:

HAKOIUICHHBIX OLICHOK (XapaKTepHU3yIoT TUHAMUKY 00pa30BaTeIbHBIX TOCTHKEHUHN yUalluxcs);
OIICHKH 32 CTaHJapPTU3NUPOBAHHBIC UTOTOBBIC PAOOTHI (XapaKTEPU3YIOT YPOBEHB MPHUCBOCHUS
Croco0O0B JEHCTBHUIA)

BHyTpeHHIOI0 CCTeMY OLIEHKH Ha CTYIIEHH OCHOBHOTO 00IIero oOpa3oBaHus

KJIaCCU(PUIIUPYETCS CAEAYIOIUM 00pa3oM U BKIIIOYAET MPOLIETYPHI:

WHAUBUIYAITBHBIE PE3YIbTAThI YYAIIUXCS - B cepe pa3BUTHS Y HUX KOMIIETEHTHOCTHBIX
YMEHHI U HaBBIKOB, BBISBIISIOTCA B XOJI€ IICUXOJIOTO-T1€JarOrMYe€CKOr0 MOHUTOPUHTA;
MpEeIMETHBIC PE3YJIbTAThI - PE3YJIbTATHI, MOJIYYCHHBIC B POIIECCE OLICHUBAHUS YIUTEIISIMU
HIKOJIBI Ha TPEeIMETHOM YpPOBHE;

BHYTPUIIKOJILHBIE PE3YNIbTATHI - Pe3YJIbTAThI, MOTYYCHHBIE B XO/I€ aIMHUHUCTPATUBHOTO
KOHTPOJISI, UTOTOBOM aTTeCTalluy ydanuxcs ( KOHTpOJIbHbIE PadOoThl, MPOMEKYTOUHbIE,
UTOTOBBIC, TUATHOCTUYECCKUE);

BHEUIKOJIbHBIE PE3YJbTAThI - pe3yJIbTaThl OJUMIINA/, KOHKYPCOB, COPEBHOBAHUM, KOH(GEpEeHINN
U T.IL.;
pe3yNbTaThl, MOJyYEHHBIE B X0/1€ HE3aBUCUMOM BHEIIHEH OLIEHKH - Pe3YJIbTaThl MOJTYUYCHHbIE B
xone I'UA;

Jlyist onucaHusl TOCTHKEHUH 00yUaronnxcs 1eIecoo0pa3Ho YCTAHOBUTH CIEAYIOIINE ST
YPOBHEM:

\ YpoBeHb \ JlocTrKeHNe IaHUPYEMBIX PE3YyJIbTaTOB \ OueHka




(oT™MeTKa)

bazosrrit
YPOBEHb
NOCTHKEHUU

JEMOHCTPHUPYET OCBOCHHE YUCOHBIX TEUCTBUI C OTIOPHOM
CHUCTEMOM 3HaHUM B paMKax Auarna3oHa (Kpyra)
BbIJIEJICHHBIX 33/1a4. OBriajgeHre 0a30BbIM YPOBHEM
SIBJISIETCSL JOCTATOYHBIM JIJISl TIPOIOJDKEHSI 0OYUEeHHUS Ha
clemyIolel CTyIeHn 00pa3oBaHusi, HO HE 0 TPOPUITHLHOMY
HAIPAaBJICHUIO

C«YIOBJIETBOPUT
eIbHO» (MIn
OTMETKa «3»,
OTMETKA
«3aYTCHOY).

IToBbIIIEHHBIH
YPOBEHb

YCBOEHHE OMIOPHOM CUCTEMBI 3HAHUW HA YPOBHE
OCO3HAHHOT'O MPOU3BOJILHOTO OBJIAJICHUS yUYCOHBIMU
JEHCTBUSIMH, IOCTATOYHBIN O KPYro30p, MMpoTa (M
U30MpaTEeTbHOCTH ) UHTEPECOB. Takue oOyydaronecs MOryT
OBITH BOBJICYEHBI B TPOEKTHYIO ACSITENBHOCTD IO MPEAMETY
¥ COPUEHTHPOBAHBI HA MPOJODKEHUE 00YUEHUS B CTApIINX
KJIaccax 1Mo JaHHOMY MPOGUITIO.

OIICHKA
«XOPOIIIO»
(oTMeTKa «4»);

Bricokmit
YPOBEHb

Bbonee nonHoe (0 cpaBHEHUIO C MPEBIAYIIMM) YCBOCHHE
OMOPHOM CUCTEMBI 3HAHUI HA YPOBHE OCO3HAHHOTO
MIPOU3BOJIBHOTO OBJIA/ICHUS yUCOHBIMU ACHCTBUSIMH,
JIOCTAaTOYHBIN KPYro30p, MUpoTa (MK H30MPaTEITLHOCTH )
uHTepecoB. Takue o0ydaromuecst MOTyT OBITh BOBJICUCHBI B
MPOEKTHYIO AESITEIbHOCTD MO MPEAMETY U COPUEHTUPOBAHBI
Ha MPOIOJDKEHNE O0yUeHUS B CTAPIINX KIaccax 1Mo JAaHHOMY
pod I,

OIICHKA
COTIIMIHO
(oT™MeTKa «5»).

IlounxeHHBII
YPOBEHb

OTCYTCTBHE CUCTEMATHYECKON 0a30BOI MOATOTOBKH,
00y4arolMcsi He OCBOEHO JIaXKe U MOJIOBUHBI
TUTAHUPYEMBIX PE3yJIbTaTOB, KOTOPHIE OCBAUBAET
OOJIBIIMHCTBO O0YYAIOUINXCS, UMEIOTCS 3HAYUTENbHbIE
poOeIbl B 3HAHUSX, JalibHElIIee 00ydeHre 3aTpyIHEHO.
[Tpu 5TOM 00yHaromMiicss MOXKET BBIMOIHATH OTAEIbHbIE
3a/1aHus OBBIIICHHOTO YpOBHS. JlaHHas rpymima
oOyygaronuxcs (B CpeTHEM B X0JI¢ 00yUEHHUs COCTaBJISIOMIAS
oko1o 10%) TpebyeT criennaabHOU JUATHOCTUKHI
3aTpyAHEHUI B 00y4eHUH, MPOOEIIOB B CUCTEME 3HAHUH 1
OKa3aHUM IIeJICHANPABICHHON MOMOIIIH B TOCTHKCHUN
06a30BOTO YPOBHS

«HEYIOBIICTBOP
UTEIIBHO»
(oT™meTKa «2»)

Huskuii
YPOBEHb

HaJIMYME TOJBKO OTJCNBHBIX (pparMeHTapHBIX 3HAHUH 110
npeaMeTy, JalbHelee 00ydeHNe MPaKTHIECKU
HEBO3MOXKHO. TpebyeTcs criennanbHasi IOMOIIb HE TOJIBKO
o yu4eOHOMY TIPEAMETY, HO M 10 (HOPMHUPOBAHHIO
MOTHUBAIMH K 00yUEHHIO, Pa3BUTHIO HHTEpeca K U3y4aeMon
peMETHOM 001aCTH, TOHUMAHUIO 3HAYUMOCTH IIPEIMETa
JUIA JKU3HU U JIP.

OIICHKA «IIJIOX0»
(oTMeTka «1»)

XapakrepucTuka Hu¢poBoi OLEHKH (0TMETKH)

«5» («OTJIIMYHO0») — YPOBEHB BBITIOJTHECHUS TPEOOBAHWN 3HAYUTEIHHO BBIIIIE
YIOBJIETBOPUTEIHHOIO: OTCYTCTBHE OIMOOK KaK 0 TEKYIIEMY, TaK U IO IPEAbIAYIIEMY
y4eOHOMY MaTepHaiy; He 0ojiee 0OJTHOTO HE04EeTa; IOTHYHOCTD U MOJIHOTA U3J10KEHUS.

«4» («X0pOo1I0») — YPOBEHb BHITIOJIHEHHUS TPEOOBAHMI BhIIIE YAOBICTBOPUTEIHLHOTO:
UCIIOJIb30BaHUE JIOTIOJIHUTEIBHOIO MaTepHaa, HOJHOTa U JJOTHYHOCTh PaCKpPBITHS BONIPOCA;
CaMOCTOSITENIEHOCTh CYXKJICHHUH, OTpaykeHHE CBOETO OTHOILIECHHS K MPEIMETY 00CYKICHHS.
Hanuune ommOok 1 HEOUETOB B KOJIMYECTBEHHOM BBIPAXKEHUM MO OTJCIIBHBIM IpeAMETaM




OTPa)KaeTCs B JJOKATBHBIX aKTaX O TEKYIIEH U UTOTOBOM (pyOeKHOW) aTTeCTaIluu
00ydJaromuxcs.

«3» (Ky10BJIETBOPUTEIBHO0)») — 1OCTATOUYHBI MUHUMAJIbHBIN YPOBEHB BBITTOJIHECHUS
TpeOOBaHUH, MPEIBIABIAEMBIX K KOHKPETHOH padoTe, OTAeIbHbIC HAPYIICHUS JIOTUKU
U3JI0’KEHUS MaTepuala; HEMOJIHOTa pacKphITUs Bornpoca. Hannuue ommbok 1 HE104eToB 1O
OTJENBHBIM IPEAMETaM B KOJIMYECTBEHHOM BBIPR)KEHUH OTPAXKAETCS B JIOKATHHBIX aKTaX O
TEKYIEeH U UTOTOBOM (pyOEKHOM) aTTeCTalli 00yJarOIIHXCS.

«2» («IJ10X0») — YPOBEHB BBINTOJIHEHHS TPEOOBAHUI HUXKE YI0BIETBOPUTEIHHOTO:
HapylIeHHUE JOTUKHU; HEMOJTHOTA, HEPACKPHITOCTh 00CYk/1aeMOT0 BOIPOCa, OTCYTCTBUE
apryMeHTaluu JIMO00 omMO0YHOCTh €€ OCHOBHBIX MOJIOKeHUH. Hamnmune ommbok 1 HeJ0YeToB
10 OTAETBHBIM MPEIMETaM B KOJIMYECTBEHHOM BBIPaKEHUH OTPA’KAETCS B JIOKATbHBIX aKTax O
TEKyIIei U UTOroBoi (pyOexHoit) 00 arrecTanuu 00y4aronuXxcs.
KoHTponbHO-U3MepuTenpHble MaTepraibl IpeIHa3HaYeHbI AJI TPOBEPKU YPOBHS YCBOCHUS
yueOHOro MaTepuana Ha OCHOBaHMH 00pa30BaTEIbHOT0 MUHUMYMa COZIepKaHus 00pa3oBaHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB HIKOJI. OHM COCTaBJIEHbI HA OCHOBE
MHOT'OJIETHEH MeJaroru4ecKoi MpakTUKK € YIETOM Pa3IMYHBIX METOAMYECKUX Pa3paboToK.

Marepuan 115t TpOBEICHHsI KOHTPOJIS 3HAHUM B3AT U3 COOpHUKA « XUMHUs. 8 Kiacc.
JumakTudeckuii MaTepuain. Y4uebHoe mocobue At 00mieo0pa3oBaTenbHbIX opranu3anmii / A.M.
Paneuxnii — 12-e uzn., —M.: IIpocsemenue, 2020.

ITo BceM ImaBaM Kypca U MX pasjienaM IpeaIaracTcs TeKyIUi U TEeMaTUIEeCKUI KOHTPOJIb
3HaHUU U YMeHUH B (hopMe XUMUUYECKUX TUKTAHTOB M TECTOB, CAMOCTOATEIbHBIX U KOH-
TPOJIbHBIX paboT. 3a1aHust 000MX BapUAHTOB PAOOT CXOJHBI IO COJACPKAHUIO U XapaKTepy
BBITIOJTHSIEMBIX YUE€OHBIX JEHCTBUM.

Jnst opranu3zanuu 3¢ ¢GeKTUBHON pabOTHI BCETO KJlacca ¢ Y4eTOM WHIAMBHYaTbHBIX
CIOCOOHOCTEHN KaXKIOTO yUallerocs B psae padboT, BXOIAMUX B TOCOOME, IPEICTABIICHBI 3a-
JaHUS PA3JIMYHBIX YPOBHEH CIOXKHOCTH.

He3zaMeHUMBIM MOMOIITHUKOM TIe/larora B KOHTPOJIE 3HAHUI SIBISIIOTCS 3a7aHus B popme TecTa.
WX MOXHO MCIIOIB30BaTh HAa pa3HBIX dTarax y4eOHOro mpoiecca:

IIpU U3YyYEHUH HOBOTO MaTepHaa;

Ha dTare 3aKpeIuIeHus] U3y4eHHOr0 MaTepuaa;

Ha ypoKax 0000IIaroIero MOBTOPEHHUSI;

IPY TEKYIIeM U TEMAaTHYECKOM KOHTPOJIC 3HAHWN, YMEHUI U HaBBIKOB yUaIlIUXCS;

IIPU MOATOTOBKE yYaIlUXCs K 9K3aMeHaM Kak B YCTHOM, TaKk U B MHUCbMEHHOU (popme, 0cOOEHHO B
dopme EI'D.

JIis ka0 TEMBI U €€ pa3JIeoB MPeIIoKEeHbl TECTOBBIE 33JaHUsI PA3HOTO YPOBHSI CJIOKHOCTH
B JIByX BapMaHTax, pacCunTaHHble HA 15—35 MuH uinum Ha nenslii ypok. [l BeIcTaBIeHUS
OLICHKH TMpeJiaraeTcs NCIOJb30BaTh CIEIYIONIYIO TPOLEHTHYIO IIKaTy:

49% BBITTOJIHCHHBIX 3aJJaHUI — OIICHKA «2%;

50—69 % — omenka «3»;

70—89% — oreHKa «4»;

90—100% — oreHKa «5».

B 3aBucHMOCTH OT pe3yJIbTaTOB BBITOJHEHHS Pa0OThI YUUTENIb MOXKET BHOCUTD B
MPEJIOKEHHYIO CUCTEMY OLICHUBAHUSI KOPPEKTUBBI, TOCKOJIBKY OCHOBHAS 11€JIb KOHTPOJIS B
JTAHHOM CJIy4ae — He COOCTBEHHO BBICTABJICHHE OLIEHKH, a OTPE/IECTICHNE YPOBHS YCBOCHHUS
ydaluMucs y4eOHOTO MaTepuaa U HalnpaBlieHUH JanpHeield paOboTsl Ha/l MOBBILICHHEM Ka-
YyecTBa 3HAHUM.

Bce oOyuaromiue Buabl KOHTPOJIS MIPEAINONAraloT KOJJIEKTUBHYIO A€ITeIbHOCTh yYaIuXxcs JI10o
B Tape, 100 B IPyIIe U CaMOIIPOBEPKY.

[Tpu moAroToBKe K KOHTPOJIBHBIM paboTaM HEOOX0IMMO OOpaTUTh BHUMaHHUE HA 3a/laHuUs
YpOKOB 000011a011Ier0 MOBTOPEHU. B 3TOM ciydae yyamuecst B COOTBETCTBUU CO CBOUMHU
CIIOCOOHOCTSIMU OTIPEAETSIOT AJis ce0sl 3a1aHus, KOTOPbIE MOTYT BBITIOJTHUTD.



PacueTHbie 3aaun pa3IUYHBIX TUIIOB U YPOBHEH CIIOKHOCTHU MPEACTABIICHBI B TOCOOUH
0JI0KaMU, a TaK)Ke BKIIFOUEHBI B Pa3HBIC BUJIBI KOHTPOJIS 3HAHUHN. YUUTEIh MOKET 10 KEIaHUIO
BKJTFOYATh X KaK JOTIOJHUTEIBHOE 3aJaHUe B JIFOOOM BHI KOHTPOJISI MIIM TIpejiaraTh yJanuMcs
OTJICTbHBIE CAMOCTOSITENIbHBIE PAOOTHI MO PEIICHUIO MOAO0HBIX 3a/1a4.

[IpoBeeHNE XUMHYECKOTO TUKTAHTA
3ananus A 000X BapUAHTOB KPATKO 3aITMCHIBAIOTCS HA JIMIIEBOW CTOPOHE JOCKH UM HA
KOJIOTPAHCIIApaHTE; OTBETHI HA BOMPOCHI JKEIATSIIbHO HAIMUCATh HA 0OPAaTHON CTOPOHE JOCKH
WM TaK)Ke Ha KOJOTPaHCIIapaHTe. Y YUTENb 3aUNTHIBACT COJIEPIKaHUE BOTIPOCA, yIalTHeCs
3aMKMCHIBAIOT OTBET B TETPASX.
[To okoOHYaHWM TUKTAHTa MPOBOUTCS CAMOIIPOBEPKA!
OIINOOK HET — OLIEHKA «5»;
JOTYIICHBI 1—2 ook — «4»;
JOTYIIEHBI 3 OIIMOKH — «3».
B 3aBucuMocCTH OT CTENEHH MOATOTOBICHHOCTH YUAIUXCS YIUTEIh MOKET U3MEHUThH KPUTEPUI
OIICHKH padoT B MOJIb3Y YUEHHUKA.

[IpoBeaeHME caMOCTOATETHLHON PaOOTHI
CamocrosTenbHas paboTa mpearnoaraeT Juo0 mapHylo, JIMO0 IpynnoByio ¢opMy paboOThI U 1aeT
BO3MOJKHOCTB JIy4Ille OTPadOTaTh U3y4aeMble BOIIPOCHI ITO/I KOHTPOJIEM YUUTENS U B XOZIE
CaMOCTOSITENIbHON AEATeNbHOCTH (N5 0Oydaromield paboThl) TMOO JIydIlie HOArOTOBUTHCS K
KOHTPOJILHOHM paboTe, KOTOPYIO MPEACTOUT BHIIOJHATH Ha CIIEAYIOIEM ypOKe (JIs
oOoOmaromeit paboTel). 3aaHus BBIOIHSAIOTCS B Mape (TpyIIe), 4TO HO3BOJSAET YKOHOMHTD
Bpems Ha oTBeT. OTAenbHbIE 331aHus (1101 3HAKOM *) yJaliecs BBIIOTHSAIOT CaMOCTOSTEIBHO.
JU1st KOHTPOJIS yHaIMMCs IPEAOCTABISAETCS BO3MOKHOCTh CBEPUTH CBOM OTBETHI C 3TAJTOHAMH,
KOTOpBIE OyIyT TaHBI YIUTEIEM 10 OKOHYaHUHU PaOOTHI.

OneHka NpakTUYECKUX YMEHUN ydaluxcs

Y4uTenb J0KEH YIUTHIBATS:

- IPpaBHUJIbHOCTD OMPCACIICHUA LICIIN OIbITA,

- CaMOCTOSTEILHOCTh TI0100pa 000PYyI0BaHUS H OOHEKTOB;

- IIOCJICA0BATCIIbHOCTH B BBIIIOJIHCHHUU paGOTBI I10 3aKJIaaAKe OIIbITAa,

- JJOTHYHOCTh ¥ TPaMOTHOCTh B OITMCAHUU HAOIIOICHH, B (DOPMYJIMPOBKE BBIBOJIA M3 OMBITA.

OtMmetka "5" - IPaBUWJIBHO OIpE/IETIeHA LIEJb OIbITA,

- CaMOCTOSITEILHO, C HEOOXO0IUMOM TIOCIIEIOBATEIHFHOCTHIO TTPOBEICHBI 101~
00p 00opymoBaHUS M 0OBEKTOB, a TAKKe padoTa Mo 3aKIIaKe OIbITa,;

- HAyYHO TPaMOTHO, JJOTUYHO OIMMCaHbI HAOIIOACHHS U CHOPMYITUPOBAHBI BbI-
BOABI U3 OIIbITA.

Otmerka "4" - IPaBWJIBHO OIIPENIEIICHA LENb OIIbITA;

- CaMOCTOSTEILHO TIPOBEIeHa paboTa 1o moa00py 00opya0BaHUs, 0OBEKTOB;
MIPH 3aKJIaJIKE OTBITA JOMYCKArOTCs 1 -2 omuoKu;

- Hay4HO TPaMOTHO, JIOTUYHO OINKCaHbl HAOII0IeHUS U CHOPMYIIMPOBAHBI BbI-
BOJIBI U3 OTIBITA,

- B ONIMCaHUM HAOIIOACHUN U3 OMBITA IOMYCKAIOTCSl HEOOJIbIINE HETOYHOCTH

Otmerka "3" - IPaBWJIBHO OIIPE/IEIICHA LENb OIIbITA;

- mo100p 000PyI0BaHUS U OOBEKTOB, a TAKKE PaOOTHI MO 3aKJIAJIKE OIbITa
IIPOBE/ICHBI C TIOMOUIBIO YUUTEIIS;

- IOIyCKArOTCS HETOYHOCTH U OIIMOKHU MPH 3aKJIaJKe OIbITa, OIMCAHUH Ha-
Os01eHui, POPMYJIMPOBAHUH BBIBOJIOB.

OtMmeTka "2" - HE ONpeiesIeHa CaMOCTOSTENIbHO 11€JIb OMbITA;




- HE 0TOOPaHO HYKHOE 000PY/I0BAHUE;
- IOIYCKAIOTCsl CYIIECTBCHHbBIC OLIMOKH TPH 3aKJIAJIKE 1 0()OPMIICHHH OIIBITA.

OreHka yMEeHHIA TPOBOAUTH HAOTIOACHHUS

Y4uTenb J0KEH YIUTHIBATS:

- IPaBUJILHOCTH NMPOBEJCHNUS HAOIIOACHUH 110 3a1aHUIO;

- YMEHHE BBIJICIATH CYIIECTBEHHBIC MPU3HAKU Y Ha0JI01aeMoro 00beKTa (Tiporecca),

- IOTHYHOCTh ¥ HAyYHYIO TPAaMOTHOCTh B O()OPMIICHUH Pe3yJIbTaTOB HAOJIIOJJCHUN U B BHIBOJAX;
- IPOBEJICHNE HAOIIOICHUSI 110 3a/IaHUIO;

Otmerka "5" - IPaBUJILHO MO 33J]aHUI0 YYUTENS IPOBEICHO HAOII0ICHUE,

- BBIJICTICHBI CYIIIECTBEHHBIC TPU3HAKHU Y Ha0II01aeMOT0 00BeKTa (TIporiecca);
- IOTHYHO, HAYYHO IPaMOTHO 0(OPMIICHBI PE3yJIbTaThl HAOIIOIEHUH U BBIBO-
JTBL.

Otmerka "4" - IPaBUJILHO MO 33JJaHUIO YYUTENS IPOBEICHO HAOIIOICHUE;

- TIPU BBIJICTICHUH CYIIIECTBEHHBIX MPU3HAKOB Y HA0III01aeMoro o0beKTa (Tipo-
11ecca) Ha3BaHbl BTOPOCTENICHHEIE,

- IOMyCKaeTcss HEOPEXKHOCTh B 0(hopMiIeHUU HAOJIIOICHHUI ¥ BBIBOJIOB.

Otmerka "3" - OITyCKAIOTCS HETOYHOCTH U 1-2 omnOKy B pOBEICHUH HAOIIOACHUH 110 3a-
JAHUIO YUUTEIIs;

- TIPH BBIJICJICHUH CYIIECTBEHHBIX IPU3HAKOB y HalIr01aeMoro o0bexTa (po-
11ecca) BBIACISAIOTCS JIUILb HEKOTOPBIE;

- nomyckaroTcs omubku (1-2) B oopMiieHHH HAONIOICHUN U BBIBOJIOB.

OrMmetka "2" - momyckaroTcs omuOku (3-4) B IpoBeIeHUH HAOJIIOICHUI 110 3aJIaHUIO0 YUUTE-
TSI,

- HEMPABWJILHO BBIJEISAIOTCS MPU3HAKY HAOII01aeMOT0 00BbeKTa (Tporiecca);

- JoryckaroTcs omuoku (3-4) B opopmiieHnu HaOIOIeHUN U BBIBOIOB. Popma
aTTECTAIlMK IO OMOJIOTUM MOXKET OBITh PA3JIMYHON: YCTHBIM SK3aMEH 110
OusneramM, 3amuTa pedepara, TECTUPOBAHHE, 3aIIUTA POCKTA.

®opMeI TpeIcTaBIeHIs] 00pa30BaTENbHBIX PE3YIbTATOB:

Tabelb yCIeBaeMOCTH 110 TIpeIMeTaM (C yKa3aHueM TpeOOBaHUA, TPEIbIBISEMBIX K
BBICTaBJICHUIO OTMETOK);

TEKCThI UTOTOBBIX JUATHOCTUYECKUX KOHTPOJBHBIX pa0dOT, IUKTAHTOB U T.lI. H aHATHN3 UX
BBITIOJIHEHHS 00y4Jarorumcs (mHGopmarus o0 3IeMEeHTaxX U yPOBHSIX MPOBEPSIEMOTO 3HAHUS —
3HAHUS, TOHUMAaHUSI, TPUMEHEHUS, CHCTEMATHU3aIINH );

yCTHAas! OIIEHKA YCIEITHOCTH PE3yIbTaToB, (OPMYIMPOBKA IPUYHH HEYJad ¥ PEKOMEHIAINH 110
YCTpaHEHUIO TPOOEIIOB B 00YUYEHHOCTH IO MPEAMETaM;

nopT¢oJmo;

PE3YNBTATHI ICUXOJIOTO-TIEJArOTUYECKUX HCCIIEIOBAHUHN, HILTIOCTPUPYIOIIUX TUHAMUKY
pa3BUTHS OTAEIBHBIX UHTEIUICKTYaIbHBIX U JIMYHOCTHBIX KauecTB oOydatomerocs, Y Y 1.

Kputepusmu orieHUBaHUS SABIISIOTCS:

COOTBCTCTBUC NOCTUTHYTBIX ITPECAMCTHBIX, MCTANTPCAMCETHBIX U JIMYHOCTHLBIX PC3YyJIbTATOB
oOyyJaronuxcst TpeOOBaHUSM K Pe3yJIbTaTaM OCBOSHHUS 00pa30BaTEIIbHOM MPOTPaMMBbI
OCHOBHOTO 0011ero oopazoBanust ®I'OC;

JTMHAMHKA PE3yJIbTaTOB MPEAMETHON 00ydueHHOCTH, hopmupoBanus Y'Y /1.

Ha ouenky nmuchbMeHHBIX pabOT HE BIUAIOT FPAMMATUYECKUE U MMyHKTYallMOHHBIE OIHNOKH.




Ha orieHky mucbMeHHBIX pabOT HE BIHSIOT opdorpadudeckue OmmuoOKH, TOILKO B TOM CIIyvae,
€CJIM OHH HE KacaloTCs CIEHHUAIBHON IIPEIMETHON TEPMUHOJIOIUH.

Ecnu nomymena ommbka B mpeIMETHON TEPMUHOJIOTUH, OHA CUUTACTCS HETPYOOi OIIMOKOIA.

[Tpu noncuére ommbOK Be HErpyOble OUIMOKKM PUHUMAIOTCS 3a OJIHY TpyOyI0; 0/1Ha Herpyoas
ommOKa He TO3BOJISIET CHU3UTH OLIEHKY Ha Oasut. [Ipu 3ToM HOomycKaroTes HCIIPaBIEHUs OIIHO0K
YUUTENEM.

Kpurepun orieHKM TECTOBBIX 3aJaHUM 110 XUMUU

[Tpu BbICTaBIEHNUHU OLICHKH 32 TECTOBYIO padOTy pe3yibTaT CUUTAETCS
HEYJIOBJIETBOPUTEIbHBIM, €CIIM YUEHUK NOTy4drs MeHee 50% 0auioB oT MaKCMMaIbHOTO YMCIa,
U OTJIMYHBIM, €CJH noydeHo 6omnee 90% oT MakcUMalIbHOTO KonyecTBa OamioB. Eciau
KOJINYECTBO 0aJlI0B cOOTBETCTBYET 70%, TO CTABUTCS OLIEHKA XOPOILIO.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJyudecTBO yacos
Ne HaumeHoBaHue pa3iesioB U JyieKTpoHHBbIe (LM pOoBbIE)
KountpoabHbie IpakTHyeckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoThI
Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE NOHATHS
Xumust — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

’ MPAKTUYECKOU S TETBHOCTH https://m.edsoo.ru/7f41837¢

yeJoBeKa

12 BerecrBa 1 xumMuaeckue 15 1 Bbu6nuoreka [JOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pasznen 2. BaxkHeiiue npeacTaBuTe/Id HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopon. Ilonstue 6 1 bubmumoreka [IOK

' 00 oxcumax https://m.edsoo.ru/7f41837¢
)9 Bopopon.Ilonsitue o kucnorax 2 1 bu6mmoreka [IOK

’ U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK

’ OCHOBAaHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 1 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Nroro no pazgeny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoguveckas cucrema xumuyeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUT



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

[lepronnueckuii 3aK0H U

11 [Tepunonnueckas cucrema 7 Bbu6nuoreka [JOK
XAUMHUYECKHX 3JIeMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
Mengene-eBa. CTpoeHue aTroma
XuMu4decKas CBA3b.

3.2 OKHCIUTEIBHO- 8 bubmmorexa [IOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbLHBIC PEAKITUU
Bbu6nuoreka [JOK
Hroro no pasnery 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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

9 KUIIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIe
Ne /i P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. BemecTBo 1 XUMHYeCKHE peaKIUun
11 [ToBTOpenue u yrirybneHue 3HaHUH 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeyioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [HOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLMALIM. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M UX CO€IHUHEHUS
21 OO01mast xapaKTeprucTUKa XUMUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["aorensr https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [OK
' PYTHEL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' PyTaL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapaKTepruCcTUKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 buommorexa LIOK
) . py ) poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COECAMHEHUS
Hroro no pazneny 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. MeTaJJIbI M X COCIUHEHU A

bu6mmoreka [IOK
1 I 4
3 Obmpae cBOHCTBA METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aKHEUIIe MeTaJUIbl U UX COSIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus U oOKpyKammas cpeaa
4.1 BermecTBa 1 MaTepualinsl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
) Hl p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIEC
padoTsbI padoThI
pecypchl

| [Ipenmer xumuu. Poiab XuMUH B )KU3HU 1 bu6mmoreka [IOK
yejaoBeKa. Tena u BenecTna https://m.edsoo.ru/ff0d210c¢

2 ITonsTHE O METOAAX MO3HAHUSA B XUMHUH 1 bubmmorexa [IOK

8 https://m.edsoo.ru/ff0d227¢
[TpakTrueckas padota Ne 1 «IIpaBuiia paboThl
3 B J1a00OPATOPUH U MPUEMBI OOPAILIEHHS C 1 1 bubmnorexa IOK
patop p pail https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAHUEM)

4 YucTeie BemecTBa U cMecH. CriocoOBbI 1 bubmuorexa [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 «Pa3nenenue

5 cMecel (Ha mpuUMepe OYMCTKU MOBAPEHHOMN 1 1 bubmorexa HOK

p p p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBLH MOTICKY IR https://m.edsoo.ru/ff0d2a6¢

7 XHUMHYECKUE DJIEMECHTHI. 3HAKU (CUMBOJIBI) | bubmuorexa [JOK
XUMHUYECKHUX DJICMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTele U CIOXKHBIE BELIECTBA 1 bubmnorexa IOK

P m https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYIAPHOE YVUCHUE 1 bubmmnorexa LIOK

yp M https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB. 1 bubmuorexa [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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumnueckas popmya. BaneHTHOCTh aTOMOB
XMMHYECKHX JJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHoOcHUTENbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBast 1o XUMHYECKOT0 DJIEMEHTA B Bbu6nuoreka [JOK
COE€INHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BeniectBa. Mosb. MossipHast bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUEe U XUMAYECKUE SIBIICHHUS. bubmuorexa [JOK
XuMUUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus NpOTEKaHUS bubmmoreka [JOK
XUMHYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsl MaCcChl BEIIECTB. bubmmoreka [JOK
XHUMHUUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnienust KoaM4uecTBa, MacChl BEMIECTBA bubmuorexa [JOK
110 YPABHEHUSM XMMHYECKUX PEAKLUN https://m.edsoo.ru/ff0d5708
Knaccudukamnms XuMHU4eCKuX peakiun
18 (coe I/IH(EHI/ISIH A3JI0KCHUS sal\I/:e 611[{1/1;1 bubmmorexa [TOK
A P ’ - ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0eHNe 1 bubmorexa [IOK
H AT Hj https://m.edsoo.ru/ff0d40c4
cHUCTeMaTu3aIus 3HaHUI
20 KonTtponsHas padora Nel o treme bubnumoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUI https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
21 Kucnopon — sneMeHT ¥ mpocTOoe BEIIECTBO bubmorexa HOK
poA P - ’ https://m.edsoo.ru/ff0d448e
O3oH
22 dusnvecKkue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK



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
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCTIOpo/ia (peakluy OKUCIICHUS, TOPCHHUE).
[NousaTie 00 okcHmax

https://m.edsoo.ru/ff0d4614

Crioco6bI mosrydeHus KUCIopoa B

bu6mmorexa [IOK

23 0 .
HabOpATOpHH H HTPOMBIIICHHOCTH https://m.edsoo.ru/ff0d497a
IIpumeHeHnue kucnopona
TennoBoii 3 PeKT XUMUIECKOHN peaKIuu,
24 MMOHATHE O TEPMOXMMHYCCKOM YPaBHECHHUH bubmorexa LHOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMUIECKIX PEAKITUIX
TormmBo (HedTh, yrojb U METaH).
25 3ar SISHGIEI/qu];OS yxa CII0COOBI iro bubmmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[IpakTuueckas padora Ne 3 o reme
26 «ITomyyeHnue u coOMpaHue KHCI0poaa bubmmorexa [IOK
y N P pOa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHUE €r0 CBONCTBY»
7 Boxopon — aieMeHT U pOCTOE BELIECTBO. bubnunoreka [IOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
)3 dusnvecKkue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6nmuoreka [JOK
29 ITo € 0 KHCJIOTaxX M CO
FUITHE O KHCIOTAx 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CrniocoObI noy4eHust BoAopoJia B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «ITonyuenue u codupanue BOJOPOIa bubmmorexa [IOK
Y . p AOPOAd, https://m.edsoo.ru/ff0d4£42
W3Y4YEHUE €r0 CBOHCTBY»
N bubmuorexa [JOK
32 M if 00 .3 A
OJISIpHBINA 00BEM razoB. 3akoH ABOraapo hitps://m.edsoo.r/f0d542c
33 Boruucienus 00béMa, KOJTUYECTBA BEISCTBA bubmuorexa [JOK
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ra3a 1o ero u3BeCTHOMY KOJIHYECTBY
BEIIECTBA WU 00BEMY

https://m.edsoo.ru/ff0d55a0

Brrancnenus 00EMOB ra3oB 10 ypaBHEHUIO

bu6mmorexa [IOK

34 eaK a OCHOBE 3aKOHA 00bE
peakiuin HV HOB H PEMIBIR https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
35 duznyeckre 1 XUMAYECKHE CBOMCTBA BOJIBI bubmorexa LHOK
s https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsarue 00 bubmuorexa [JOK
AHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopma xak pacrBopuTens. Hackimennasie u
37 Helfacm epHHBIe paCTBO 131 Mal(-:IfZOBaﬂ oJIs bubmorexa [IOK
Hl P pbL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[IpakTuueckas padora Ne 5 o reme
38 «IIpuroroBiaeHrEe pacTBOPOB C ONPEACTEHHOM bubmmorexa [IOK
p . . p p ) et https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIe paCTBOPEHHOTO BEIIECTBA»
39 KonTtponbHast padora Ne2 o reme bubnuoreka [IOK
«Kucnopox. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Kiaccudukanus, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHUJIOB
4 OcHoBaHWusI: cOCTaB, K1accudukaus, Bbu6nmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XuMHUYECKHE CBOMCTBA bubanorexa [HOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukanms, Bbu6nmuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2
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Bbu6nuoreka [JOK

45 [TomyyeHnue u XUMHUYECKUE CBOMCTBA KUCIIOT
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKJIATypa, CocoObl bubmmoreka [JOK
MOJTYyYEHUS, XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Perenue
47 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUIN
43 I'enernueckas cBsA3b MEXKIY KilacCaMu bubanorexa [HOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o01IeHre U cHCTeMaTU3alus 3HaHUN
- . https://m.edsoo.ru/00ad9cb2
Kontposbnas padota Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmmorexa [OK
on P https://m.edsoo.ru/00ad9¢ela
COCIMHEHU N
[TepBble MOMBITKU KJIacCUPUKAITUN
bu6mmoreka [IOK
51 XUMHYECKHUX 3J1eMEHTOB. [loHsATHE O rpynmax
https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3JIEMEHTOB
ITepuoanueckuii 3axoH u Ilepuognueckas
Bbu6nmuoreka [JOK
52 CHCTEeMa XUMMHYECKHuX daeMeHToB JI. 1.
https://m.edsoo.ru/00adas52c
Menneneena
53 [lepuonapl, rpynibl, 1o, TIITBI bubmorexa [TOK
PHOZBL, TPYITIBL TOATPY https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. COCTaB aTOMHBIX sIJIED. bubmmoreka [JOK
N3oTomnsl https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000T0YEK aTOMOB
N bu6mmoreka [IOK
55 aneMeHToB [lepuonuueckoit cucremst /. M.

Menneneesa

https://m.edsoo.ru/00ada6bc
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XapakTepucTuka XMMUYECKOTO 3JIEMEHTA 10

Bbu6nmuoreka [JOK

>6 ;;OI; ORJZZZ(;::;ZBZHGPHOHWIGCKOH cucteme https://m.edsoo.ru/00ada824
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuUTHs HayKu U npaktuku. [1. U. bubmmoreka [IOK
MenpeneeB — y4€HbIN, M1€1ArOT U https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIIEKTPOOTPULIATETLHOCTH aTOMOB bubanorexa [HOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Honmast XuMmiecKas cessp https://m.edsogru/OOadac34
60 KoBanenTHast nomnsipHasi XUMHYECKasi CBA3b bubmmorexa LHOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHasi XUMHUYECKas CBA3b buommorexa HOK
https://m.edsoo.ru/00adaab9
Bbu6nmuoreka [JOK
62 Crenexs okHCICHuA https://m.edsocl)l.ru/OOadae28
63 OKHUCIUTENTbHO-BOCCTAHOBUTEIIBHBIE PEAKITHH buGnnorexa LIOK
https://m.eds00.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.eds00.ru/00adb076
65 KonTponbhas padota Ne4 no teme «CtpoeHue bubmmoreka [JOK
aroMa. XUMHUYECKas CBSI3b) https://m.edsoo.ru/00adb486
. bubmuorexa [JOK
66 O0001eHNEe U cUCTEMATU3aLMs 3HAHUN hitps-//m.c dsocI)l.ru 100adb33c
. bubmuorexa [JOK
67 O0001IeHre U cUCTEMATU3aLMs 3HAHUN https://m.c dsof)l.ru 100ad9cb2
68 O0001IeHre U cUCTEMATU3aLNs 3HAHUN bubmorexa LOK

https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
undgposbie
Nen/m | Tema ypoka Kontpoabubie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
[Tepuonuueckuii 3akoH. [lepuonuueckas
bu6mmoreka [IOK
1 chcTeMa XuMHU4Yeckux aneMeHToB Jl. H. 1
https://m.edsoo.ru/00adb59¢
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
2 XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [TOK
p P https://m.edsoo.ru/00adb6b6
MEpUOJIOB
3 Krnaccudukanus 1 HOMEHKIIaTypa 1 bubmmoreka [JOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7¢2
4 Bubl XUMUUYECKOW CBS3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme
5 «IToBTOpenue u yriayOieHrne 3SHaHUI 1 1
OCHOBHBIX pa3JIeJIoB Kypca 8 Kiiaccay
6 Krnaccudukanus XUMIUYECKUX PEAKIIHA 110 1 Bbu6nuoreka [JOK
pa3AYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbeb0
IToHsATHE O CKOPOCTU XUMHUYECKON pPEaKIUU.
7 IToHsiTE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 bubmorexa HOK
P https://m.edsoo.ru/00adbe9a
peakusax
[ToHsiTHE O XMMHUYECKOM PaBHOBECHH.
2 @DaKTOpBbl, BIUSIOIIAE HA CKOPOCTh 1 bubmuorexa [JOK

XUMHYECKOM PCaKIMU U IMMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUSA

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
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https://m.edsoo.ru/00adc28c

9 OKUCIUTETbHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopust 21EKTPONIUTUYECKON TUCCOLUALIUN. bubnuoreka [IOK
CunpHBIC U ClTa0bIe IIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HMonuple ypaBHCHUS peaKIuit bubmorexa LHOK

yp peakd https://m.edsoo.ru/00add448
XUMHUUYEeCKHe CBOMCTBA KMCIIOT M OCHOBAHHIA
12 B CBETE IIPEACTaBICHUI 00 bubmorexa LHOK
pen . https://m.edsoo.ru/00add5d8
3IEKTPOJIUTUYECKON AUCCOLMALIIHI
XUMUYEeCKHEe CBOMCTBA COJICH B CBETE
13 MPEACTABIEHNH 00 3JIEKTPOIUTHYSCKOM bubmorexa [IOK
pes P https://m.edsoo.ru/00add8b2
JIACCOIAAIIN
14 IlousTre o TUAPOIN3E COICH bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 OO0o001IeHre ¥ cucTEMAaTH3alys 3HAHUH
m H https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bubmmoreka [JOK
SKCIMEPUMEHTAIIBHBIX 3a]1a9) https://m.edsoo.ru/00addbfa
KonrtponsHas padora Ne2 o reme

17 «ONEKTPOJIMTUYECKAs] JUCCOIHALIUS bubmmorexa [IOK

p A HHAHA. https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX»

18 OO01mas xapakTeprCcTHKa TaIOTeHOB. bubanorexa HOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopooaopod. ConsiHasi KUCIIOTa,

. bu6mmoreka [IOK
19 XUMHYECKHE CBOMCTBA, MOJTy4YCHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTuueckas padora Ne 2 o Teme bubmmoreka [JOK

«ITonmyueHne COMAHON KUCIOTHI, U3YYEHUE

https://m.edsoo.ru/00ade348
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€€ CBONCTB»

Brrancaenus mo YPAaBHCHUAM XUMHYCCKUX

21 €aKIUil, eCIIU OJUH U3 PearcHTOB JaH B bubmmorexa [IOK
P ’ P https://m.edsoo.ru/00ade488
n30bITKE
” O61as xapakTepucTuka 3jaeMeHToB VIA- bubmmoreka [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIUN CEPBI.
23 Haxomp €HUE Cepbl I/Iq)Gé coe I/IHGII)-II/II\/'I B buommorexa LHOK
a p LH https://m.edsoo.ru/00ade64a
npupoae. XMMHUYECKHE CBONCTBA CEphI
24 CepoBogopo/, ctpoeHne, Gpu3ndecKue u bubnnorexa [HOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTAa,
. bu6mmoreka [IOK
25 (hU3UYEeCKre U XMMHUYECKUE CBOIMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYeCKHE peakliny, Jiexallrue B OCHOBE
26 MIPOMBIIIIJIEHHOTO CIIOCO0a MOTy4YeHHUsI bubmmoreka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpelibl COeTMHEHUSIMU CEPhI
7 Brraucienue MaccoBoit 1071 BeIXO/a bubmuorexa [JOK
MPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
OO1mas xapakTepucTUKa JIeMeHTOB VA-
73 rpynnsl. A30T, pacipoCTpaHEHHE B bubmmoreka [IOK
npupoje, Gu3ndeckue 1 XUMHIECKUEe https://m.edsoo.ru/00adeea6d
CBOMCTBA
29 AMMHUaK, ero pu3nYecKkre 1 XUMHUECKUE bubnuoreka [IOK
CBOKCTBA, NIOJIyYEHHE U IPUMEHEHUE https://m.edso0o.ru/00adf004
30 [IpakTuueckas padora Ne 3 o Teme bubmmoreka [JOK

«Ilony4yenre aMMuaka, u3y4eHue ero

https://m.edsoo.ru/00adf180
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CBOWCTB»

A3OTHas KuCoTa, €€ hru3ndeckue u

bu6mmoreka [IOK

31
XUMHYECKHE CBOMCTBA https://m.edso0o.ru/00adf306
Hcnonb3oBaHuE HUTPATOB U COJIEH aMMOHUSA
1 B KauecTBE MUHEPAIbHBIX YIOOPEHUIA. bubmmoreka [JOK
XHUMHUYECKOE 3arps3HEHNE OKPYKaIoIIeH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSIMHU a30Ta
®dochop. Oxcun pochopa (V) u dochopnas
33 KHCJIOTa, GU3MYECKUE U XUMHIECKUE bubmorexa [TOK
s https://m.edsoo.ru/00adf68a
CBOMCTBa, MOJIy4YeHUE
Hcnons3oBanue ¢hocdaToB B KaUueCTBE
34 MHUHEPAIBHBIX YI00OpeHnii. 3arpsi3HeHue buGnnorexa LIOK
p . yAODP - arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTaMu
35 Yruepon, pacupocTpaHEeHUE B IPUPOJE, bubnunoreka [IOK
(du3nUecKre U XUMUYECKUE CBOKCTBA https://m.edsoo.ru/00adfd9¢
Oxcupl yraepoaa, ux pusudeckue u
16 XHMHUYECKHE CBOMCTBA. DKOJOTUUSCKHE bubmuorexa [JOK
poOJIeMBbI, CBSI3aHHBIE C OKCHIOM YTJIepoaa https://m.edsoo.ru/00adfebe
av)
. bu6mmoreka [IOK
37 VYronpHas KUCIOTA U €€ CONu
https://m.edso00.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme
" bubmuorexa [JOK
38 [Tonydenue yriekuciaoro rasa.
" https://m.edsoo.ru/00ae027¢
KauecTtBenHas peakuus Ha KapOOHAT-HOH
[lepBoHayanbHbIe MOHATHUSA 00
39 OpPraHMYECKHX BEUIECTBAX KaK O buommorexa LHOK
P . https://m.edsoo.ru/00ae054¢
COEMHEHUSX yTiepoaa
40 Kpemuuii u ero coenuuenus bubmmoreka [JOK
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https://m.edso0.ru/00ae080a

[TpakTuyeckas pabora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 3314 [0 TeMe

Bbu6nmuoreka [JOK

41 .
«BasxkHeHre HeMeTalIbl U UX https://m.edsoo.ru/00aec0bf2
COETMHEHUS
KontponsHas padora Ne3 o reme
. bubmuorexa [JOK
42 «Baxxuenme HeMeTaJUIbl U UX
https://m.edsoo.ru/00ae0e18
COETMHEHUS
OO01mas xapakTepruCcTUKa XUMUIECKUX

43 3JIEMEHTOB — METAJUIOB. MeTtajuinueckas bubnnorexa [HOK
CBS3b U METAJUIMYECKAs KPUCTAILINYECKas https://m.edsoo.ru/00ael103e
pemérka. PU3NYECKUE CBOMCTBA METAJIIIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.

44 DIEKTPOXUMHUUECKUIN PSIT HAIPSOKEHUI bubmmorexa IOK

P P P https://m.edsoo.ru/00ael156
METaJJIOB
OO6mmwme crmocoOb! MOTYYEHUST METAJLIOB.

45 CnuaBel. BeruucieHust o ypaBHEHUAM bubanorexa HOK
XUMHYECKUX PEAKIMH, ECIIU OJUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJAEPKUT MPUMECH

bu6mmoreka [IOK

46 [ToHsiTHE O KOPPO3UU METAILIIOB
https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK

47 €JIOYHBIE METAIbI
1 https://m.edsoo.ru/00ae14b2

48 Oxcuabl ¥ THAPOKCUIBI HATPUS U KaJIUA bubmnorexa IOK

P p https://m.edsoo.ru/00ae14b2

49 [IlenoyHo3eMenbHbIE METAIUIBI — KAJIBLIUI U bubanorexa HOK

MarHuu https://m.edsoo.ru/00ael 58
N bu6mmoreka [IOK
50 Baxueiinme coeIMHESHNS KaJIbIU

https://m.edsoo.ru/00ael 5¢8
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51 O0001IeHrEe U CHCTEMATH3AINS 3HAHAH
bu6mmoreka [IOK
52 JKEcTKOCTE BOIBI U CIIOCOORI €€ yCTpaHEHUs
A yerp https://m.edsoo.ru/00ac1 886
[TpakTuyeckas pabora Ne 6 o Teme
53 "YKEcTKOCTEL BOIBLI ¥ METOEI €6 bubmmnorexa OK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
. bubnuoreka [IOK
54 AnroMuHuR 0
https://m.edsoo.ru/00aclc64
55 AMpoTepHbIe CBOIICTBA OKCHIA U bubnumoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka [IOK
56 Keneso &
https://m.edsoo.ru/00ac1d86
57 Oxcupl, TuIpOKCU Bl U conn kenesa (1) n bubmuorexa [JOK
xenesa (111) https://m.edsoo.ru/00ae35¢6
58 O0001I€eHrEe ¥ CHCTEMATH3aIMs 3HAHAH
[TpakTuyeckas pabora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3371a4 II0 TEME bubmmorexa IOK
p . https://m.edsoo.ru/00ac3de8
«Baxueiiiire MeTalIbl 1 KX COETUHEHUS
Brruucnenus mo ypaBHEHUSIM XUMHYECKHUX
€aKIMii, eClIM OJIMH U3 pearcHTOB JaH B
60 EsGHTKe WU COJIE )KI/ITI:'[ NMECH bubmmnorexa LIOK
p . p ' https://m.edsoo.ru/00ael1750
BrIunciieHrs MaccoBOii TOIM BEIXOIa
MPOAYKTa pEeaKIuu
61 O0001IeHre U cUCTEMaTU3aIHs 3HAHUI
6 KonrtponsHas pabora Ne4 o reme
«Baxxuein1me MeTalIbl U UX COSTUHEHUS))
63 BemecTsa 1 maTepuansl B TOBCEIHEBHOM bubanorexa HOK

JKHM3HH 4YCJIOBCKA

https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae1886
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
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH | bubmmoreka [JOK
cpelbl https://m.edsoo.ru/00ae4270
65 Ponp Xx¥MHM B pEeLIEHUH 3KOJIOTHYECKHUX 1 bubnuoreka [IOK
npooem https://m.edsoo.ru/00ae4270
bu6mmoreka [IOK
i 1
66 O06o001IeHre U CUCTEMAaTH3aIks 3HAHUH hitps://m.edsoo.rw/00ac0d0a
bu6mmoreka [IOK
67 06006 i 1
ODIICHUE 1 CHCTEMATHIAIHA SHAMH https://m.edsoo.ru/00adb33c
Bbu6nuoreka [JOK
i 1
68 O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH hitps+//m.edsoo.rw/00ad9ch?
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 xiacc. 9-¢ u3manue.

Agtopsl: I'.E. Pym3utuc, ®.I'. ®enpaman. Umeet rpud "PekomeHnoBaHo
MunuctepctBoM npocselienus: Poccutickoit @eneparun’”

Mocksa. U3a. «IIpocemenue»,2020r.

» Xumus. 9 knace: YueOHuk 11 001eoopa3oBaTenbHbix opraau3anuii / I.E.
Pymzutuc, ©.I'. ®enpaman. Umeet rpud "PekoMennoBano MunuctepcTBoM

npocsetenust Poccutickoit @enepanun «M3narensctBo «IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. Xumus. 8 knacc. Pabouas terpans. YueOHoe nocodue st
oOmieobpaszoBarenbHbix opranunzauuid. H.M. I'abpyceBa. M.: «IlpocBemienne»

2. Xumus. 8 kimace. Tetpanas 11t 1TaOOpaTOPHBIX OMBITOB U MPAKTUYECKUX PaboT.
YuebHoe mocobue st obmeoodpazoBaTenbHbix opranusamnmii. H.U. ['abpycena.
3. Xumus. 8-9 knacc. Jlumaktuueckuit Matepuall. YdebHoe nocodue ais
ob1eoOpasoBaTenbHbIX opranuzanuii. A.M. Pagenkuii. M.: «IIpocBenienue»

4. Xumud. 8-9 kitacc. 3aJauHuK ¢ «IOMOIIHUKOMY. Y4eOHOe TocoOue IS
oOmieo6pazoBarensubix opranuzauuii. H.H. I'apa, H.W. ['aGpycesa.

5. Xumust. Ypoxku B 8 knacce. [Tocooue mst yunrens. H.H. T'apa. M.

«IIpocBenienue» 2014. (DnexkTpoHHas Bepcus)



6. Xumus. 9 knacc. Pabouas terpanas. YueOHoe mocoOue st
oOmreobpaszoBarenbHbix opranunzauuid. H.M. I'abpycesa. M.: «IIpocBemienne»

7. Xumus. 9xiacc. Terpaap 11s 1a00PATOPHBIX OMBITOB M MPAKTUYECKUX palOT.
YuebHoe mocobue st obmeoodpazoBaTenbHbix opranusanmii. H.U. ['abpycena.
8. Xumus. 8-9 kiacc. Jlunaktuyeckuii matepuain. YueOHoe nmocooue ais
ob1eo0pasoBaTenbHbIX opranuzanuii. A.M. Pagenkuii. M.: «IIpocBemienue»

9. Xumus. 8-9 kiacc. 3aJauHUK C «IIOMOIIHUKOMY. YUeOHOe mocodue it
obmeobpaszoBarenbHbIx opranusanuii. H.H. I'apa, H.U. I'abpycesa.

10. Xumus. Ypoku B 9 kimacce. [Tocooue mst yaurens. H.H. I'apa. M.:

«IIpocBemenue» (DIEKTpOHHAs BEpCHs)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

1. «kEqunas xomekiusa Hudpoeix ObpazoBarenbHbIx PecypcoBy (Habop
ndpoBeix pecypcoB k yueOnukam O.C. I'abpuensna) (http://school-
collection.edu.ru/).

2. http://www.chem-astu.ru/chair/study/genchem/index.html (3nexTpoHHbIit
yueOnuk) 3. http://www.chemel.ru/ (YueOHUK — ClIpaBOYHUK)

4. http://videouroki.net/view _catfile.php?cat=35 (Bumeoypoku Ha JHOOBIC TEMBbI)

5. www.youtube.com. Ypoku 1o XUMHUH 8 KJIACC TOJIHBIN KypC.



JIucT BHeceHHusI N3MEHEHMIi ¥ 100 THEeHH I

KonuuecTBo ypokoB

3aMeHEHHBIE TEMBI
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[IPOBEICHUS
Ypoxa,
IIOAITINCH
YUUTEIIS
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