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[IporpammMa TO XWMHM Ha YypPOBHE OCHOBHOTO 00mero o0Opa3oBaHUs
COCTaBJI€HAa Ha OCHOBE TpeOOBaHWII K pe3yJbTaTaM OCBOCHHS OCHOBHOMU
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe enepanbHON pabodeil MporpaMMbl
BOCIIUTAHUS U C YY4ETOM KOHLEMIIUU MPEnojaBaHus Y4eOHOro npeaMeTa « XuMHUsH
B 00pa3oBaTeNbHBIX OpraHmu3aiusax Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Ma€T TPENCTABICHUWE O TIENAX, OOIIEH CTpaTeruu
oOy4yeHHsi, BOCHUTaHUS W Pa3BUTHS OOy4YaIOMIMXCA CPEACTBAMU Yy4eOHOTO
npeamerTa, yCTaHaBJIMBAaET  00s3aTelbHOE peIMETHOE coJiepKaHue,
IpeaycMaTpuBaeT paclpeieieHue ero IO KilaccaM M CTPYKTYpUpOBaHHUE IO
paszzmenaM U TeMaM MPOrpaMMbl TI0 XHMHH, OMPEETSeT KOJIWYECTBEHHBIE U
KaueCTBEHHBIE XapaKTepUCTUKHU COJIepKaHus, PEKOMEHIYEMYIO
MOCJICIOBATEILHOCTh ~ M3YYEHUS XHUMHH C  Y4ETOM  MEXKNPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfI3€i, JIOTUKM y4yeOHOro Ipolecca, BO3PaCTHBIX
0COOEHHOCTEH  O0y4alomuxcs, OMNpeAeiseT BO3MOXHOCTH TMpeaMera Jis
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa30BaTEIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs, a TakKe TPeOOBaHMM K
pe3yJsibTatam 00y4YeHHs] XUMUM Ha YPOBHE II€JICi N3yUeHHs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOU JEATEIbHOCTU OOYYalolierocs IO OCBOCHHIO
y4eOHOTro CoiepKaHMUSL.

3HaHWE XHWMHUH CIYXUT OCHOBOW il (OPMHUPOBAHMS MHUPOBO33PEHUS
oOyyaromierocs, €ro npeacTaBICHUN O MaTEpPUAIIbHOM €IUHCTBE MHPA, BAKHYIO
poJsib UrparoT (GopMUpPYyEMbIE€ XUMHEH MpPEICTaBICHUS O B3aMMOIIPEBPAIICHUSIX
PHEPrud M 00 HSBOJIOLMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS Tri100aibHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUSI YEIIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBOMN M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMupoOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 00IIeH U (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW yd4eOHOU  JesTEeIhbHOCTH,
HKCIIEPUMEHTAJIbHBIX M MCCIIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
IIEJI0OCTHOTO B3TJISA/1a HA UHCTBO MIPUPOBI U YEIOBEKA, SBISETCS OTBETCTBEHHBIM
3TaroM B (pOPMUPOBAHUHU €CTECTBEHHO--HAYYHOU rPaMOTHOCTH 00YyYaroIIuXcs;

crocoO0CTBYeT (OPMHUPOBAHUIO I1IEHHOCTHOTO OTHOUIIEHUS! K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTUYECKOE
o0Opa3zoBaHue 00yJaIOIIUXCA.



JlanHble HampaBlieHUs B OOyUYE€HHWH XMMHUU OOECIIEUMBAIOTCS CHEIU(PUKOIM
collepkaHus ~ yd4eOHOro  mpeAaMeTa, KOTOpbIM  SIBISIETCS  MeJaroruyecku
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTIO 001ero o0pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCA CHCTEMbI MEPBOHAYAIBHBIX MOHSITHM XHWMHHU, OCHOB
HEOPTaHUYECKOM XWMHMHM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX IOHSATUU
OpPraHMYECKOM XUMUH.

CrpykTypa coaepxaHusl MporpamMmbl M0 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnozaxoza kK e€ uszydeHuro. ColeprkaHue CKIAIbIBACTCS U3 CUCTEMBI
IOHATAM O XUMHAYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKON
peakiuu. OOe OSTH CHUCTEMbl CTPYKTYpPHO OpraHM30BaHbl MO MPUHIUILY
IIOCJIEIOBATEILHOIO PA3BUTHS 3HAHUM HA OCHOBE TECOPETUYECKUX IIPEICTABICHUN
Pa3HOIO ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YUYEHHUs O CTPOCHUHU aTOMa U XUMUYECKOH CBA3H;

— TMPEACTaBIECHUN 00 JIEKTPOJIUTUYECKOW JAMCCOLMAIMM BELIECTB B
pacTBopax.

Teopernueckue 3HaHUS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKHU
MOJTyYEHHBIX U OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJHOTO
YPOBHSL K JPYroMmy, BBINOJHAS (YHKUMU OOBICHEHHS W MPOTHO3WPOBAHHUSA
CBOMCTB, CTPOCHHUS U BO3MOYKHOCTEM NPAKTUYECKOTO NMPUMEHEHMS W IIOIYYEHUS
U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMHHU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHUCTEeMHOM NPUPOJIbI, LEHHOCTHOIO OTHOUIEHWS K HAy4yHOMY 3HAaHHUIO U
METOJAaM IIO3HAaHUsA B Hayke. V3ydeHrne XMMHM NIPOUCXOIUT C IPUBIICYEHUEM
3HAHUW W3 paHee U3YYEHHBIX YYEOHBIX MNpeaMeToB: «OKpYyXKAIOMUNA MUP»,
«buosorus. 57 kiacce» U «PuU3nKa. 7 KIaccy.

[Ipy wu3ydyeHUH XUMUU MPOUCXOTUT (HOPMUPOBAHME 3HAHUN OCHOB
XUMHYECKOM HAyKH KakK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKON
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBL.
3amaya y4yeOHOIO IpeAMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMBI XUMHUYECKHX
3HaHUW — BaXHEUIINX (PAKTOB, MOHITHM, 3aKOHOB U TEOPETUUECKHUX MOTOKECHHM,
JOCTYMHBIX 0000IIEHUH MHPOBO33PEHUECKOIO XapakTepa, s3blka HayKd, B
OpUOOIIEHUM K HAyYHbIM METOJaM T[O3HaHWS TpPU HW3YYEHUU BEIIECTB U
XUMHUYECKHUX PEaKUi, B (OPMUPOBAHUM U PA3BUTHUU MO3HABATENIbHBIX YMEHHUN U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATEIIbHOM U y4eOHO-HCCIIEN0BATENbCKON
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JeSITEIbHOCTH, OCBOCHHHM MpPaBHJI O€30MacHOr0 OOpalleHHs C BeUIeCTBaMHU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaKHOE
3Ha4YE€HHUE MPUOOPEIH TaKUE 1ENH, KaK:

— (dopmupoBaHWEe WHTEIUICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yyJaroumxcsi K CaMOCTOSATENIbHON I103HABATENbHOW JESITEIbHOCTH, HAay4YHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHHIO 00yYarOIIUMUCS
OMbITa Pa3HOOOPa3HOM JAESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINM), UMEIOMNUX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUJOB JCSITCIBHOCTH;

— ((dopmupoBanue oOmeld (QYHKIIMOHATIBHOW H €CTECTBEHHO-HAYYHOU
TPAaMOTHOCTH, B TOM YHCJI€ YMEHHH OOBSICHATh U OICHUBATH SIBIICHUS
OKPY’KaIOIIETO MHPA, WCIOJB3Yysl 3HAHWUS W OMBIT, MOJTYYEHHBIC TPU HU3YyUYECHUU
XUMUHU, TPUMEHSATh MX TMpPU pPElIeHHH MpoOJieM B MOBCEJHEBHOW KU3HU U
TPYJOBOH E€ATEIbHOCTH;

— ¢opmupoBaHue y OOydYalOMIMXCS TyMaHUCTUYECKUX OTHOIICHHI,
NOHUMAHUSl LEHHOCTH XUMUYECKUX 3HAHUM i BBIPAOOTKH SKOJOTUYECKU
1€JIeCO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISIX
COXPAHEHMS CBOETO 370POBbs U OKPYKAIOLIEH IPUPOIHON CPEJIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMUTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOdUIIs ¥ HANpPaBIEHHOCTU AATbHEHIIIETO
00yueHus.

OO1iee YMCIO YacoB, OTBEACHHBIX I H3YYEHUS XHUMHM Ha YpOBHE
OCHOBHOTO 00111er0 00pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE 0 MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesnenus cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BaaeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAS MOJIEKYJIsIpHAs Macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTA B
COCJIUHEHUH.

KomnuectBo Bemiectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl W 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHEHUMN.

@u3N4eCcKUue U XMMUUYECKUE SBICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKHEe ypaBHeHMs. Knaccudukainus
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KECHHUS, 3aMEIICHUS, OOMEHa).

Xumuueckuui IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHbIM O00OPYAOBAaHUEM, U3YUEHUE U OINKMCAHUE
(bU3NYeCKuX CBOWCTB O0pa3lloB HEOPTAHWYECKUX BEIIECTB, HAOJIOJCHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIUs BOJABI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCAaHWE NPU3HAKOB MPOTEKAHUS XHUMHUYECKHX peakiui (pas3sioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMo iciicTBHE Kene3a ¢ pactBopoM cosn meau (11,
M3yYeHHE CIOCOOOB pa3jieieHUsi CMeced: ¢ MOMOIIbI0 MarHuTta, GUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadus, mpoBeeHUE OYHUCTKU MTOBAPEHHOU
coid, HaOJIOJEHWE U  ONHUCAHWE  PEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYII
(ILIapOCTEePKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 351eMEHT U IpocToe
BemecTBO. HaxokneHuwe kuciopoga B TpUPOAE, (PU3MUYECKHe W XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcuppl. [Ipumenenuwe kucmopoma. CrocoObI
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MOJYYEHHsS] KHUCIOpOJa B Jaboparopud U MOpOMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupoje. O30H — alIoTporHas MoAu(pUKALNS KHCIOPOIa.

TernnoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peaKUuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3JlyXa, YCUJIEHHE MAPHUKOBOI0 3(pdekTa, pazpylieHue 030HOBOTO CIOSI.

Bonmopon — snemenTt M mpoctoe BemecTBo. Haxoxknenwe Bomopona B
npupoae, GU3MYECKUe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHust. Kucmotel u comnu.

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

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI
HaceimieHHble 1 HEHACBIICHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBasi 70Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B IIpUpoZie M B KU3HU 4esioBeKa. KpyroBopor BoAbI B IIPUPOJE.
3arps3HeHHe NpUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccudbuxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa oxcugoB. Dusnmdeckne ©W XUMHUYECKUC
cBOMCTBa OKCHUIOB. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHHMI: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psan akruBHoctM MmetaimoB H. H. bekerosa.
[TosryueHue KUCIoT.

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

['eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KUCIOPOAA B BO3AyXE, MOIYYEHHE,
coObupanue, pacrmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOAa, HaOII0IeHNE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
ONMMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHuE, PpACIIO3HABAHUE M H3y4UCHHUE
CBOMCTB BoJOpoaa (ropeHue), B3auMojeicTBre Bojgopoaa ¢ okcuaoMm mean (1)
(BO3MOXXHO HCIIOJIb30BAaHUE BUCOMATEPUAIIOB), HAOIIOACHUE O0Opa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pAa3JIMYHOM PACTBOPUMOCTBIO, MIPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOU
MacCCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJICOMATEPHUAIIOB),
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uccieqoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHIAMKATOPOB B PACTBOPAX KHCIIOT W IEIIOYCH,
uzydyeHue B3zaumojeinctsua okcuga meau (1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUuil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHMM, BBITECHEHHE OJHOIO METAJIa JPYTHMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOTMBITKM KIACCU(DHUKAIUM XUMUYECKHUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Teprnonnueckoit cucrembl xumuueckux annemMeHToB [[. . Menneneesa. Ilepuoast
u rpynmbl. DOU3nYecKui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAANyca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoit CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykh W mnpaktuku. [l. V. MeHneneeB — y4€HbIN U
IPAKIaHUH.

Xumuyeckass cBA3b. KoBajnieHTHas (mosisipHasi W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus.  OKUCIUTEIBbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNS] U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIMX  NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuy pa3oKeHHsl, COSIUHEHU).

Mescnpeomemnmnbnie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOJb30BaHME KaK OOIIMX €CTECTBEHHO--HAYUHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO011e ecTeCTBeHHO--HAay4YHbIE TIOHSTHS: Hay4yHbIN (akT, TUnoTes3a, Teopus,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoIudHOCTh, HaOII0ICHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEIIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEIECTBA, Ia3, (pU3MUYECKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB
XUMHYECKUX DJIIEMEHTOB IMEPBBIX TPEX TNEPUOMAOB, Kalus, KalblUsi M HX
COCIMHEHU B COOTBETCTBUHM C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoii
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOKCTB BEILIECTBA OT THUIIA KPUCTAUIMYECKONW PEHIETKHU U
BUJIA XUMUYECKOMN CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSAIIMXCS K pPa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakiuii Mo pa3iInyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, Io
U3MEHEHHUIO CTETEHEW OKHCIECHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsiTue 0 CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusX. [IoHSITHE 0 TOMOTEHHBIX U TeTEePOTE€HHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopwl,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TMOJIOKEHUE XHUMHYECKOTO

paBHOBECHS.
OKHUCAUTENBbHO-BOCCTAHOBUTEIbHBIE  pEaKLUMU,  JAJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEAKLIHM. CocrtaBneHue  ypaBHEHUH
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OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKIHMM C  HCIOJIb30BAHHEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CI1A0bIE SJIEKTPOJIUTHI.

Peakiuu noHHoro ooMeHa. Y cia0BUs MPOTEKaHUS! peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE MOHHBIE YypaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOUUALMU KHCJIOT, IWIEJI0YEe H COJeH
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEpPHANIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKM  MPOTEKaHHWA  peakuuid HMOHHOrO  OOMEHa
(oOpazoBaHue ocajaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pa3iioKEHUs, COCTUHEHMs), paclO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOIIbIO KAYECTBEHHBIX pEaKIMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmast xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METalaMH, HEMeTa/llaMH, MIeno4amMu). XJIO0POBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHuE. [lelicTBue
XJIOpa U XJOPOBOJOPOJAa HAa OPraHU3M YeloBeKa. BakHeilme XJIOpUAbl U HX
HAaxO0KJICHUE B IIPUPOJIE.

OOmas xapakTepuctuka 31eMeHTOB VIA-Tpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (Pu3nyeckue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOJAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHast kuciora, (u3MUeckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENS Kijacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakluu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHOco0a TMOJIYYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAY€CTBEHHAs peaKlus Ha
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cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COENMHEHHSIMHU Cepbl (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPAHEHHE B MPHUPO/IE,
duznyeckue u XxumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
duznyecknue 1 XMMHUYECKHE CBOMCTBA, NOJyyeHue U npuMenenne. Conn aMMOHus,
ux (GU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMHUYECKUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTENS Kjacca KHUCIOT W  crheruduuecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEPAJIbHBIX
ynoopeHuil. XuMU4eCKOe 3arpsi3HeHUEe OKpYXKalollei cpepl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, u3MIecKre U XUMHIESCKUE CBOMCTBA,
nosyuerue. Mcrnons3oBanne GocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHUH.

OOmast xapakTepuctuka 31eMeHTOB |V A-Tpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAU(UKALIMKM, PACHpOCTpaHEHUE B TpUpoAe, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACHCTBUE Ha J>KUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIWMaTa, MapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3NYeCKrue U XMMUYECKHE CBONCTBA,
nojsyyeHue W npumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MNPUPOIHBIA Tra3, HEPTH),
OPOAYKTHI UX mepepaboTku (O€H3WH), UX poJib B OBITY W TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, O€JIKaxX, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoenuHeHHs KpemMHusi B mpupoae. OOume npeacraBieHus o0
okcune kpemuus (IV) u kpemuueBoit kucnore. CUIMKAThI, UX HCIOJIb30BAaHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpoUTENbHbIE MaTepHalbl: KepaMHKa,
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CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6e30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HX COEJMHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOOpa3naM XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOJEHUE Mpoliecca OOYIIIMBaHMS caxapa IoJl IeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIeHHOMN CEPHOU KUCIIOTHI, MPOBEICHNE KAYECTBEHHOW peaKIuu Ha CyJbdaT-
WOH W HaOJIOJICHWE MpHU3HaKa e€ TMPOTEKaHWs, O3HAKOMJICHHE C (DU3NYECKUMU
cBOMcTBaMM a3o0Ta, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuit, moaydeHue,
coOupanue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (PocdaT-uoH U M3ydeHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3ydeHUue  Mojelsen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJyYyeHUe, COOMpaHue, pacro3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHUCJIOTO Tra3a, MPOBEJCHHE KAYECTBEHHBIX PEaKklMii Ha KapOOHAT U
CUJIMKAT-UOHBl U W3yYCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE H3KCIEPUMEHTATbHBIX
3a7a4 110 TeMe «BakHeuIne HeMeTaulbl U UX COCAUHECHUS.

MeTtasiibl M X COeTUHEHUS

OO01ast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepuommyeckor cucreMe XUMHUYECKMX dieMeHToB [J[. U
MenneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Merauyeckasi CBsA3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKas  pemeéTka.  DJIEKTPOXUMUYECKUH  psll
HaIpspKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0mue
CrocoObl Mody4yeHus: MeTamioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Koppo3uu. CraBbl (CTanb, YyTryH, TIOPATIOMUHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ IPOMBIIIIIEHHOCTH.

[lenounble MeTaIIbl: MOJ0XKeHUe B lleprognyeckoit cucTeMe XMMHUYECKHUX
anementoB JI. 1. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). Okcuiabl u
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TUJIPOKCUABI HaTpuss W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCJIMHCHUH.

[[lenoyHno3emenbpHble METAUIbl MarHMid M KaJblMH: IIOJIO)KEHHE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
MX aTOMOB, HaX0XEHUE B Ipupoae. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUS Kalblus (OKCHHA, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

AJtoMUHUN: TIo10keHKE B [leprondeckoil cucteMe XuMHUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AMGPOTEpPHBIE CBOMCTBA OKCHAA M THIAPOKCHIA
AJIIOMMHUSI.

Kenezo: nonoxenne B [leproguueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Duznyeckue u
XUMHUYECKHE CBOMCTBA xkese3a. OKcu b, Tuapokcuabl U conu xenesa (I1) u xenesza
(1), mx cocraB, CBOWCTBA M TIOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpa3lamMu METaUIOB W CIUIaBOB, WX (U3UYECKUMU
CBOWMCTBAMH, HW3YYCHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJb30BAaHHWE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KaJblUs, aTIOMUHHUS, IIUHKA, KeJe3a
(I u xenesza (111), meau (1), HaOMIOACHKE W ONMKCAHUE MPOILIECCOB OKPAIIMBAHHUS
MJaMEHH MWOHAaMM HaTpusi, Kajdusd W Kajdblusi (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA aTFOMHHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BakHenime
METAaJIJIbl U UX COCIMHCHU .

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IIOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XMMHUYECKUX 05KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKarolleld cpesnl (MpeneibHas JOoMmyCcTUMas
KOHIIeHTpalus BeulecTs, naiee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npooJieM.

Xumuueckuii IKcnepumenm:

n3yyeHue oOpaslioB MaTepuUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJIMMEPHBIC
MaTepuabl).

Mesricnpeomemmnuwle céasu
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Peanuzamus MeXmpeaMeTHBIX CBA3€H MpW W3YYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMX eCTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK W TOHATHH, SBJSIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEeOpWs, aHallM3, CHUHTE3, KiacCUpUKAMI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

duszmka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsif, MPOBOIHUKH,
MOJIYITPOBOJTHUKH, — JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITNICCKAS
peméTka, CIuiaBbl, (pU3MYECKHE BEJIMYMHBI, C€AMHUIIBI U3MEPEHHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE311bI, COTHIIE.

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

['eorpadus: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
TIOJIC3HBIC UCKOTIaeMbIe, TOTLITUBO, BOJIHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XNMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XoAe OOyYeHHs XUMHUU B €IUHCTBE Y4eOHOU u
BOCIIMTATEIIbHOU JEATEIBHOCTA B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBECHHBIMHM ILICHHOCTSIMH, IPUHATBIMU B
oOlIecTBE MpaBUJIaMM M HOpPMamMHM IIOBEJIEHUS M CHOCOOCTBYIOT IIpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COL[MANIN3ALINN 00yJarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U Hay4YHOMY HAacCJeIHI0, NMOHMMAaHHUS 3HAYEHHUS XWMHUYECKOW HAayKH B >KM3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAJAETh TOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MHUpa U O0IIECTBA;

2) rpaskKAaHCKOr0 BOCUTAHMA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
IOJIE3HOH,  y4eOHO-HMCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTH MpU
BBIMIOJITHEHUHM Y4€OHBIX, IMO3HABATEIbHBIX 3a7a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIPOLIECCE OTOM Yy4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJECHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WLHHA
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSL:

MHUPOBO33PEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOIINE
OCHOBY JJI NTOHUMaHHUs CYIIIHOCTH HAay4YHOM KapTUHBI MHpA, MPEIACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOABI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAOJIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHOM, MHPOPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHON
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JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEeI0BATENbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaIbHEUIIEM;

4) popmMupoBaHUSs KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKHU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHUS aJKOrosi, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJNIO/IEHUS TpaBWJ OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) TpyA0BOT0 BOCIIHTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u Tpyia pa3InyHOro poja,
YBaXKEHHUE K TPYAy M pe3yjbTaTaM TPYJOBOH JEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHCHHS TMPEAMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIA BBIOOP
WHUBUTyAIbHON TPACKTOPUHU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON eITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B PO(HECCUOHATBHOM CpefIe;

6) 3K0J10rM4ecKOr0 BOCIIUTAHUS:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHUS, MOHMMAaHUE [IEHHOCTU 3JI0POBOTrO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
paBuJ €30MACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEed IPUPOIHON CPENOH, JIs ITOBBIIECHHUS
YPOBHSI ~ OKOJIOTUYECKOW  KYJNbTYpPhl, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM M IMyTel WX PEeIIeHUs MOCPEICTBOM METOJ0B XHUMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMmeTanpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU
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HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eificCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
IPU3HAKKU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), KCIOJIb30BAThH
MNOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH JJIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBLIBATH MHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUUA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyna W YypaBHEHHUE
XUMHUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33/1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarejbcKye 1eHCTBUSA.

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI I10
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyarpoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JMTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;
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yMEHUE TPUMEHSATh Pa3IudYHbIC METOJBl W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJUMBIX JJIS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHUM,
OBJIQJICHUE KYJbTYpOH aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO ()OpMY MpECTaBICHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aadll HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
apyrumMu opmamMu rpadyKu U UX KOMOWHALMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPY’KAIOIIEH MNPUPOTHON
CpPEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juamora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxaaeMoill  TeMbl, (OpMYJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCUTEILHO BBIMTOJHEHUS IPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUIO
pEe3yIbTaTOB BBINOJHEHHUS] XUMHUYECKOTO JKCIIEPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIECTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENbHOCTH MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIUHAIUS
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JAESTeNbHOCTH, IUIAaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIBHO COCTaBJSTh WM KOPPEKTHPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUU 3aJaHUKA C YYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEILIECTBAX U PEAKIMSIX,
OIICHUBATh COOTBETCTBHE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIEH, YMEHHE
WCITIOJIB30BATh M aHAIM3UPOBATH KOHTEKCTHI, MIPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI
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NEUCTBUN, CcHenupUIecKue [ MpPeAMETHOM o0nacTh «XUMHUS», BUIBI
JEATEIPHOCTH 1O  IOJYYEHUIO HOBOIO  3HAaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAITUsIX.

K kon1y oOyuenus B 8 Kiacce npeMeTHbIEe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

e PpACKpBIBATH CMBIC OCHOBHBIX XMMHUYECKHX MMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiIacCU(PUKAIUS PEaKIuil: peaxiuu
COCAUHEHHUSI, PEAaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, IK30- U IHAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3PDEKT peakinu,
AP0 aTOMa, HJICKTPOHHBIM CIIOM aroma, aroMHas OpOUTab, PaJANYC
aToMa, XUMHUYECKasl CBSI3b, MOJSIPHAS W HEMOJSpHAs KOBAaJCHTHas CBSI3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas JOJIsl BEIIECTBA
(mpolLieHTHAsl KOHIICHTpAIusI) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

e WCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpENeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa [J[. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoKeHus B llepuoamyeckoit cucreme,
3aKOHOB COXPAHEHMUS MAcChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Illepuonnyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3MyaTh TMOHITUS «TJIABHAA
noarpynna (A-rpynmna)» u «mnodounast noarpymnmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbl€ MMEIOTCS B
tabmune «llepuoguueckass cucTteMa XuUMHYeCKuX »dyemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO dJIEKTPOHOB
U pacmpeeeHUe X MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMUYECKHE peakuuud (M0 YMUCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, 10 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINIA;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W  MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »JJIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSATH OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000OIECHHE, CHCTEeMAaTH3allui0, KIacCHU(UKAIHIO,
BBISIBJICHUE MPUYUHHO--CJIEACTBEHHBIX CBS3€H — JJIsl U3Y4Y€HHUs CBOICTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAy4YHbIE METO/Ibl
MO3HAHUS — HAONIOJCHUE, U3MEPEHUE, MOJICIUPOBAHHUE, JKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM  000pY/IOBaHHEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAECTEHHON MAaCCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M MOPOBOAUTH  XUMHYECKHME  OSKCIEPUMEHTHl IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOyuenus B 9 kjacce mpeIMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUH:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHUM
JJIIEMEHT, aTOM, MOJEKYyJda, HOH, KaTHOH, AHWUOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIECHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U
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HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHHE M  BOCCTAHOBJICHUE,
aIIoTponus, aM(pOTEepPHOCTh, XUMHUUYECKasi CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOpPOCTb XUMHYECKOM pEaKUHUH, TMPEIEIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
MIPUMEHSIThH 3TU TIOHATHUSA MPU ONMCAHUH BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUI;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONPENCIEHHOMY KJIacCy COEAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA M0 XMMHYECKON (Qopmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAILUINYECKON
PEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIich [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINUCHIBAaTh W XapaKTEPU30BATh
Tabnuunyo Gopmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymmna (A-rpynma)» U «rmooodHas
noarpynna (b-rpynma)», manble U OOJbIIHE TEPUOIbI, COOTHOCHUTH
0003HaYEHHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU ~ XapaKTEPUCTHKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpejielieHue HMX IO DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npejesiax MajbIX MEePUOJOB U INIABHBIX MOATPYIIT C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YHCIy U COCTaBy YYACTBYIOLIUMX B pPEAKLIUU
BEIIECTB, MO TEMJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUYECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, IOATBEPXKIas ONUCAHUE
IPpUMEpPAMH MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUS DJEKTPOJUTUYECKOW JNHCCOLMALMU  KHUCJOT,
LIEJI0YEH U COJIEH, TTOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIM NOHHOTO
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oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MaCCOBYIO JIOJII0 BELIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINU;

coOiogaTh  MpaBuja  MOJb30BAaHUS ~ XUMHUYECKOM  mocyAol U
Ja00paTOpPHBIM  O0OpYyJIOBaHMEM, a TakKXKe IpaBWia OOpaIllCHUS C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BBIIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO WU COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPIKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OINBITHBIM MYTEM XJIOpUI-, OpOMU/-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHUYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpalliid MBICTUTENbHON JIEATEIbHOCTH — aHaIHU3
U CHHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEeMAaTHU3alUI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJIi M3Y4YEHHUs CBOWCTB BEUIIECTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KoHTpoJibHbIE IIpakTuyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
Xumusi — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubmuorexa [JOK

' IPAKTUYECKOMN JNeSTEIbHOCTH https://m.edso00.ru/7f41837c

YeJIoBeKa

12 BerectBa 1 xuMu4eckue 15 1 0 Bbu6nmuoreka [JOK

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

HWroro no pazneny 20

Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
51 Boznyx. Kucnopoa. Ilonstue 6 0 0 bubnmoreka [IOK

' 00 oKcHaax https://m.edso00.ru/7f41837¢c
59 Bonopoa.llonsitue o kucnorax 8 0 1 bu6mmoreka [IOK

' U COISAX https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCcChl 1 1 1 bubmnorexa [JOK

' HEOPraHUYECKUX COEAUHEHHIM https://m.edsoo.ru/7f41837c

Hroro no pazueny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
XuMnueckas cBsi3b. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUI
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[lepronnueckuii 3aK0H U

31 [Tepuonnueckas cucrema 7 0 Bbu6nuoreka [JOK
' XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edso0.ru/7f41837c
Mengene-eBa. CTpoeHue aTroma
XHUMHYECKas CBA3b. BuG 1IOK
NOJIMOTCKA
3.2 Oxucnurensro- 8 ! https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbLHBIC PEAKITUU
Bbu6nuoreka [JOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837c
Bbu6nuoreka [JOK
Pesepsroe Bpems 3 0 https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOIT'PAMME
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9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 0 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnnorexa [HOK
' peaxiuit https://m.eds00.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pasgeny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
51 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 0 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynnsl. ["anorensr https://m.edso00.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa [TOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COCANHCHUA
OO61mas xapakTepuCTHKa XUMUYECKUX Eub 10K
nonmoTexa
2.3 VA- LA 7 0 1
SJICMEHTOB FpYmIEL. A3OT, ocop i nx https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 bubmorexa LIOK
' . DYIIBL PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
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Hroro no pazneny

25

Pa3gen 3. MeTaJsIbI M UX COeTUHEHU S

. bubmuorexa [JOK
31 Obmpe cBoidcTEa METaLIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueiime Metaiuisl 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3nen 4. Xumus u okpy:kapomas cpeaa
4.1 BertecTBa 1 Marepualisl B )KU3HA YEJIOBEKA 3 bubmorexa LIOK
' B p https://m.edso0o.ru/7f41a636
Hroro no pazueny 3
PesepBHOE Bpems 3 bubnnorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

25



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl
[Ipenmer xumuu. Poiab XMMUH B )KU3HU 1 0 0 but6mmoreka [IOK
yenoBeka. Tena u BelecTsa 04.09.2023  https://m.edsoo.ru/ff0d210c
ITonsTHE O METOIaX MO3HAHUS B 1 0 0 bubmunoreka LIOK
XUMHUHI 06.09.2023  https://m.edsoo.ru/ff0d227e
[IpaxkTuueckas padora Ne 1 «IIpaBuia
paboTel B 1abOpaTOpUn U IPUEMBI 1 0 1 bubnmoreka [JOK
oOparteHus ¢ 1adopaTOpHBIM 11.09.2023 @ https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)
Yucteie BemecTBa U cMecH. CriocoObl 1 0 0 bubmuoteka [JOK
paszueneHus cMecen 13.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabora No 2
«Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmorexa [TOK
: . PHMEP 18.09.2023  https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBapEHHOMN COJIN)»
bubmunoreka LIOK
ATOMEL H MOITCKYTEL L 0 0 20.09.2023  https://m.edsoo.ru/ff0d2a6c
XuUMHUYECKHe 3JIEMEHTBI. 3HAKU 1 0 0 bubmuoteka [JOK
(CMMBOJIBI) XMMHUYECKHX 3JICMCHTOB 25.09.2023  https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
Hpoctbie i caozKibIe BemecTsa 1 0 0 27.09.2023  https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
ATOMHO-MOICKYJIAPHOC yCHHe 1 0 0 https://m.edsoo.ru/ff0d2d50
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02.10.2023

3aKO0H MOCTOSTHCTBA COCTaBa BEIIIECTB.

but6mmoreka [IOK
10 Xumriecicas popmysa. Banentrocts 0 04.10.2023  https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHNUYCCKHUX BJICMCHTOB
1 OtHoOcHTeNbHAsA aTOMHAs Macca. 0 bubmoreka [IOK
OTHOcHTENbHAsA MOJIEKYJISIpHAs Macca 09.10.2023 = https://m.edsoo.ru/ff0d323c
12 MaccoBas 101 XMMHYECKOTO 0 bubmunoreka LIOK
3JIEMEHTA B COEIMHEHNH 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemecTBa. Mosb. 0 bubmuoteka [JOK
Momnsipaast macca 16.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SABICHUA. 0 bubmoreka [{OK
XuMu4ecKas peakius 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yciaoBHs IPOTEKaHUS 0 Bu6muotexa [IOK
XUMUYECKHUX PeaKluid 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MacChl BEIIECTB. 0 bu6nuoreka [IOK
XUMHYECKUE ypaBHEHUS 25.10.2023  https://m.edsoo.ru/ff0d3b88
BrrurcieHus: KOJIMYeCTBa, MaCChI
17 BEIIIECTBA 10 YPABHCHUSAM XUMHUYCCKHUX 0 bubmorexa HOK
. . P https://m.edsoo.ru/ff0d5708
peakui
KJIaCCI/I(bI/IKaI_[I/IH XUMHUYCCKUX peaKHI/Iﬁ
18 (coenuHEHMs, pa3JIOKEHUS 0 bubmorexa OK
A P . https://m.edso0.ru/ff0d3f34
3aMeIleHus], 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHuuKoneauct. O0o0IeHNE 1 0 bubmorexa OK
H ACT: Hvl https://m.edsoo.ru/ff0d40c4
cucremMaTui3aluda 3HaHUN
20 Kontposbnas padota Nel o teme 1 bu6nuoreka [IOK

«BemiecTBa U XUMUYECKHE PEAKLIUM

https://m.edsoo.ru/ff0d4290
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Bo3nyx — cmech razos. Cocras

21 Bo3ayxa. Kuciaopong — sineMeHT u 0 bubmorexa OK
A%, PO https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3znyecKrue U XMUMHUYECKHUE CBOMCTBA
22 KHCTIOpo/ia (peakiuu OKUCIICHHUS 0 bubmorexa [JOK
poAta (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoOsbI OTy4YeHUsT KUCIOPO/ia B
23 71a00pPaTOPUM U IPOMBIIIICHHOCTH 0 bubmorexa I[IOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopona
TennoBoii 3pPeKT XuMUIECKOi
24 pEeaKIuu, MOHATUE O 0 bu6nuoreka [IOK
TEPMOXHMMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKHUX PEaAKIIHIX
TormmBo (HedTh, yroiab U MeTaH).
25 3ar SISHGIEI/qu];OS ’ a, CIToCOOBI iro 0 bubmorexa HOK
P A%, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPACHUS
[IpakTuueckas padora Ne 3 o reme
26 «ITomyuenne u cobupanue Kuciopoaa 0 bubmorexa OK
i N P poaa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBONCTBY
97 Bomopon — snement u npocroe 0 bu6morexa IIOK
BelecTBo. HaxoxneHnue B npupojae https://m.edsoo.ru/ff0d4dd0
dusnvecKkue U XUMAYECKUE CBOMCTBA bubmuoteka [JOK
28 0
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
29 IT 0
OIPITHE O KHCTIOTaX 1 cOoLX https://m.edsoo.ru/ff0d50d2
30 CrniocoObI oy4eHust BOAopoia B 0 bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
31 [IpakTuueckas padora Ne 4 o reme 0 Bu6muotexa [JOK
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«[Tonydyenue u cobupanue BOAOPO/Ia,
M3y4YEHHE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42

32

MomnsipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienus o0b€Ma, KOJIHYECTBA
33 BEIIECTBA ra3a o €ro N3BECTHOM 0 bubmmorexa [OK
Hl . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
Brruncaenust 00,6MOB ra30B O

34 aBHEHHIO PEAKIIMN Ha OCHOBE 3aKOHA 0 bubmorexa LHOK
yp . peak . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHHUI ra30B

35 du3ndecKkrue U XUMUYCCKHE CBOMCTBA 0 bubmunoreka LIOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsarue 00 0 bubnuoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputeins. HacheimeHHbIe

37 51 HI;HaCLIpeHHHIe) aCTBOPBI B 0 bubmorexa HOK

B p pbL. https://m.edsoo.ru/ff0d5b40
MaccoBas 10151 BEIIECTBA B PaCTBOPE
[IpakTuueckas padora Ne 5 o reme
«IIpuroToBiieHHE PACTBOPOB C bubnmoreka [JOK

38 o , y 0
OIpPEIENIEHHON MacCOBOM JOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTtponsHas padora Ne2 o teme 1 Bu6muotexa [JOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
Okcuapl: cocTaB, Kiaccudukanus, bu6mmoreka [IOK

40 0
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne u XuMHYECKHE CBOMCTBA

bubmunoreka LIOK
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 0

OKCHIOB

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHWusI: cOCTaB, K1accuukanus, 0 bubmunoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne u XMMUYECKHE CBOMCTBA 0 bu6nuorexa [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kiaccudukanms, bubmunoreka LIOK
44 0
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [lonydyeHne n XuMHUYECKHE CBOWCTBA 0 Bu6muotexa [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéBII) IIOJI )eHI/IH XI/IMI/IquKHe 0 bubmorexa [JOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[TpakTuueckas padota Ne 6. Pemenue
AKCIEPUMEHTAIBHBIX 3a/]1a4 10 TEME bu6nuoreka [IOK
47 0
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHCHUIN
48 ['eneTnueckas CBA3b MEXKIy KJIAaCCAMHU 0 bubmmoreka [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
49 O06o01IeHre U cucTeMaTH3aIus 0 bubmoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonTtponsHast padota Ne3 o teme
50 "OCHOBHEIE KJ1aCChI HCOPTAaHUUCCKHX 1 bubmorexa I[JOK
o P https://m.edsoo.ru/00ad9ela
COCINHCHUUA
[TepBbie MOMBITKH KIacCUPUKAITII
51 XAMHYECKHX dJIeMeHTOB. [loHsaTHE O 0 bubmorexa [JOK
i https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHbIX 3JICMCHTOB
Ilepuoauueckuii 3aKOH U
bubmunoreka LIOK
52 [Tepunonnueckas cucTeMa XUMHUYECKUX 0

anemenToB 1. Y. MenaeneeBa

https://m.edsoo.ru/00ada52c
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bubmunoreka LIOK

>3 HepHopet, rpymiIb, NOATPYIIIb 0 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX 0 bubnmoreka [JOK
sanep. N3oTomnsl https://m.edsoo.ru/00ada342
CrpoeHue 3J1eKTpOHHBIX 000JI0YeK
55 aToMOB 3jieMeHTOB Ileproanueckoit 0 bubmorexa OK
PHOA https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA 10 €r0 MOJI0KEHUIO B 0 bubmuoteka [JOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
MeHneneesa
3nauenue [leproanyeckoro 3akoHa
JUISl pa3BUTHs HayKU U npakTuku. . H. bu6nuorexa [IOK
57 o 0
MenpeneeB — y4€HbIN, M1€1ArOT U https://m.edsoo.ru/00ada96e
TpaXKJaHUH
DJIEKTPOOTPUIIATETLHOCTh AaTOMOB bu6nuoreka [IOK
58 0
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmunoreka LIOK
59 141 0
OTHAT XHMHHCCKAT CBAD https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XMMUYECKast 0 bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHasi XuMu4ecKas 0 bubmmoreka [JOK
CBSA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
2
6 Crenexs okHCICHuA 0 https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC 0 bubnuoreka [JOK
peakuuu https://m.eds00.ru/00adb076
64 OKHUCITUTENIN U BOCCTAHOBUTEIIH 0 bu6mmoreka [IOK
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https://m.edso0.ru/00adb076
KonTtponsHas padota Ne4 o reme
65 «CTtpoenne atoMa. XuMHu4IecKast 1 1 0 bubmorexa [JOK
P ) https://m.edsoo.ru/00adb486
CBSI3bY»

66 PezepBublit ypok. O6001meHue u 1 0 0 bu6nuorexa LIOK

crucTeMaTu3alurs 3HaHUI https://m.edsoo.ru/00adb33c

67 PeseprubIil ypok. O6001IeHNE 1 1 0 0 bu6nuoreka [IOK

cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb?2

68 PesepBHblil ypok. O600111eH1E U 1 0 0 bubmmoreka [JOK

cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOIT'PAMME
9 KJIACC
KosanuyecTBo 4acon DJIeKTPOHHbIE

Ne Hara uugpossie

Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3yYeHUs oOpa3oBaTeJibHbIE

padoThI padoThI
pecypchl

[Tepuonuueckuii 3aK0H.

1 [Tepuoanueckas cucrema 1 0 0 bubmunoreka LIOK
XUMHYECKUX 3eMeHToB Jl. U. 05.09.2023  https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJIIEMECHTOB 1 0 0 bubmmorexa [JOK

N 06.09.2023  https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB

3 Knaccugukanus 1 HOMEHKIATypa 1 0 0 bu6nuorexa [IOK

HEOPraHUYECKHUX BEILECTB 12.09.2023 @ https://m.edsoo.ru/00adb7e2
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Bunpl XUMHYECKOI CBSA3U U TUIIBI

bubmunoreka LIOK

4 0
KPUCTAJUTMYECKUX PEHIETOK 13.09.2023 @ https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo teme
5 I1 0 i 1
«lloBTOpEHUE U yriryOIeHue 3HaHUU 19.09.2023
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiaccay
6 Knaccudukamnms xumuaeckux 0 bu6nuoreka [IOK
peakuuil Mo pa3aIuyHbIM NIPU3HAKAM 26.09.2023  https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOM
7 eakuuu. [IoHATHE O TOMOTCHHBIX U 0 bubmorexa [JOK
Pealit. 27.09.2023  https:/m.edsoo.ru/00adbe9a
reTepOreHHBIX PeaKIMsIX
[ToHsiTE O XMMUYECKOM
aBHoBecuu. MakTo bI, BIIUAIOIINC
8 Ea CKOPOCTH XI/IMW{:CKOIZ eaKmm/I u 0 bubmmorexa [JOK
P peardt 02.10.2023  https://m.edsoo.ru/00adc28c
MOJIO)KEHUE XUMHUECKOTO
paBHOBECHS
9 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE 0 Bu6muotexa [JOK
peakiuumn 04.10.2023  https://m.edsoo.ru/00adcade
Teopus 3nE€KTPOTUTUUECKON
10 uccoruanuu. CHIbHBIC M ClIa0bIe 0 bubmorexa [TOK
AHCCOTTARTE 09.10.2023  https://m.edsoo.ru/00adcd68
DJIEKTPOIUTEL
11 Honnble ypaBHEHUsI peaKIuii 0 bubmorexa [JOK
P peat 11.10.2023  https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHMU B CBETE MPEACTABICHUI 0 bubnmoreka [JOK
00 BIEKTPOIUTUYECKON 16.10.2023  https://m.edsoo.ru/00add5d8
JUCCOLIUAIIUI
13 XUMHYECKHE CBOMCTBA COJICH B 0 bubmunoreka LIOK
CBETE MpeACTaBIeHUN 00 18.10.2023 = https://m.edsoo.ru/00add8b2
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BHGKTpOHHTHHGCKOﬁ JAUucCCoranmn

14 ITousTre 0 TUAPOIN3E COTIEH 0 bubmmorexa LOK
AP 18.10.2023 = https://m.edsoo.ru/00add9d4
15 O00011IeHIE U CUCTEMATHU3ALIUS 0 Bbubmunoreka LIOK
3HAHUNA 23.10.2023 | https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Pemrenne skcriepuMEHTAILHBIX 0 Bubmzorexa LIOK
p 25.10.2023 | https://m.edsoo.ru/00addbfa
3a1a4»
KonrtponsHas padora Ne2 o reme
17 «DIEKTPOIIUTHUECKAS TUCCOIIUALIUS 1 bubmmorexa LOK
P A HHAATH. 07.11.2023 @ https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUH B PACTBOPAX)
OO01mmas XxapakTeprCcTHKa FaJIOTCHOB.
18 XUMHYECKHE CBOMCTBA HA IIpPUMEPE 0 bubmmorexa LIOK
p P 08.11.2023 | https://m.edsoo.ru/00addfe?
XJIopa
X .C
10 | rmarmecne caoficran, momymens 0 BuGmnorera L1OK
’ v ’ 14.11.2023 = https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[TpakTuyeckas pabora Ne 2 o Teme
20 «[TonyueHue CoITHON KUCIOTHI 0 Bubmzorexa LIOK
YHACHIS . ’ 15.11.2023  https://m.edsoo.ru/00ade348
U3y4YCHHE € CBOMCTBY
BBI‘-II/ICJ'IGHI/ISI I10 ypaBHeHI/IHM
21 XUMHUYECKUX PEAKLIUN, €CIIU OAUH U3 0 bubnmorexa LOK
DCAKHIH, A 21.11.2023  https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO6mrast xapakTepruCTHKa SJIEMEHTOB 0 bu6nuoreka [IOK
VIA-rpynmsr 22.11.2023  https://m.edsoo.ru/00ade64a
Amnotpo € MO, a CEPEL.
55| Hoxormaonte copmi o o coomtmnti 0 BuGaorera LIOK
A P A 28.11.2023 | https://m.edsoo.ru/00ade64a

B MpUpoJIe. XUMUYECKHE CBOMCTBA
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cepsl

CepoBoziopoj, CTpoeHuUe,

but6mmoreka [IOK

24 0
(du3nUecKre U XUMUYECKUE CBOKCTBA 29.11.2023  https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KMCIIOTA,
25 q)nsnjecxnre) " xmfnqecxne 0 bubmorexa [JOK
. 05.12.2023  https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHUE
XUMHUYECKUE PEAKLIUH, JICKALLNE B
OCHOBE MPOMBILIUIEHHOTO criocoba
26 MTOJTyYEHUST CEPHOU KUCIIOTHI. 0 bubnmoreka [JOK
XUMHYECKOE 3arpsi3sHEHUE 06.12.2023  https://m.edsoo.ru/00adec8a
OKpY>Karollen cpesibl COeAMHEHUSIMHU
cepsl
97 Brruncienne MaccoBoil 1011 BBIXOJa 0 bubmoreka [JOK
MPOJYKTa peakuuu 12.12.2023 = https://m.edsoo.ru/00adec8a
OO01mast xapakTeprCTHKA SJIEMEHTOB
28 VA-rpynnsl. A3oT, 0 Bu6muotexa [JOK
pacnpocTpaHeHUe B MPUPOJIE, 13.12.2023  https://m.edsoo.ru/00adeeab
¢bu3nyeckre U XMMHUYECKHE CBONCTBA
AMMHaK, ero pu3nvYecKue u
29 XHMHYECKHUE CBOMCTBA, MOJyYCHHE U 0 Bubmmorexa [IOK
> HOIYH 19.12.2023  https://m.edsoo.ru/00adf004
[IPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «ITonydenne aMmmmuaka, U3yueHue ero 0 bubmorexa [TOK
T YA 26.12.2023  https://m.eds00.ru/00adf180
CBOMCTB»
31 A3oTHas KucioTa, e€ Gpu3ndecKkue u 0 bubmunoreka LIOK
XUMHYECKHE CBOMCTBA 27.12.2023  https://m.edsoo.ru/00adf306
32 Hcnonp30BaHne HUTPATOB U COJIEN 0 Bu6muotexa [JOK

AMMOHHSA B KaUCCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adf518
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ynoopenui. XumMudeckoe
3arpsi3HEHNE OKPY’Karomeil cpept
COCTMHEHUSIMH a30Ta

dochop. Oxeun dpochopa (V) u

bubmunoreka LIOK
33 ocopraz KHCHUOTa’ (usuieckue n 0 https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MTOYICHUE
Ucnons3zoBanne pocdatos B
34 KaueCTBE MUHEPAThHBIX YIOOPECHUH. 0 bu6nuoreka [IOK
3arpsi3HEeHUE IPUPOTHOMN Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Vrunepon, pacupocTpaHeHHE B
35 npu E 2 gmniecxie U XUMUYECKHE 0 bubmorexa [IOK
P P AC https://m.edsoo.ru/00adfd9c
CBOWCTBa
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHUMHUYECKHE CBOMCTBA. 0 bubnuoreka [JOK
DKOJIOTHYECKHUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHIOM yriepoaa (1V)
. bu6mmoreka [IOK
37 VYronbHas KUCIOTa U €€ Co 0
rofbHa rHeoTa m https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme
"[lony4yeHune yriieKucioro rasa. bu6nuoreka [IOK
38 0
KadectBennas peakius Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
roH"
[lepBoHayanbHbIE MOHATHUSA 00
39 OpraHUYECKUX BEIIECTBAX KaK O 0 bubmorexa [JOK
P B https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriepoaa
b K
40 Kpemnwuii u ero coemnHeHust 0 nbmorexa I10

https://m.edso0.ru/00ae080a

36



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

[TpakTuyeckas padora Ne 5.
Pemenue skcriepiMeHTaBHBIX 33129

Bbubmunoreka LIOK

41 0
o TeMe «BaykHelIe HeMeTaJlIbl 1 https://m.edsoo0.ru/00ae0bf2
HAX COEIUHEHUSY
KonTpomnbHas padora Ne3 mo Teme

42 «Baxxneiinne HeMeTaIIbl U UX 1 bubnnorexa [IOK

https://m.edsoo.ru/00ae0el8
COEIUHEHUS
OOm1ast xapaKTepUCTHKA
XUMHAYECKHAX DIIEMEHTOB —

43 METaJI0B. MeTalandecKkas CBSI3b U 0 bubmunoreka LIOK
METaJUIMYECKasi KpUCTAIUINYECKAs https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
METAIIOB
XUMHUYECKHE CBOMCTBA METAJLJIOB.

44 DHNEKTPOXUMHUYECKHI PsL 0 bubnnorexa [IOK

p . pPAA https://m.edsoo.ru/00ael1156
HaMpPsDKEHUN METAIJIOB
OO6mmwme crmocoOb! MOTyYeHUS
MmeraiuioB. CruiaBel. Berauciienus no

45 aBHEHUSIM XUMHUYECKHUX PEAKIIUU 0 bubmmorexa T[TOK
P PCaKHiH, https://m.edso0.ru/00ae1156
€CIIM OJIUH U3 PEareHTOB COACPIKHT
IpUMECH

bubmunoreka LIOK
46 ITousTHEe 0 KOPPO3UU METAIIIOB 0
PP https://m.edsoo.ru/00ael1278
bubmunoreka LIOK

47 €JIOUYHBIE METAJLIBI 0
1 https://m.edsoo.ru/00ael14b2

48 Oxkcuabl ¥ THAPOKCUIBI HATPUS U 0 bubmmoreka [JOK
Kanus https://m.edsoo.ru/00ael14b2

49 [IlemouHO3eMeNbHBIC METAILIBI — 0 but6mmoreka [IOK
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KaJIbIIMA U Maruui

https://m.edso0.ru/00ae15e8

but6mmoreka [IOK

B .
50 WHHCHIIME COCAMMCHHA KaTbHIA 0 https://m.edsoo0.ru/00ae15e8
51 O06001IeHNEe U CUCTEMATU3AIIHS 0
3HAaHUU
JKEcTKOCTh BOMBI U CIIOCOOBI €& bubmuoreka [JOK
52 0
YCTpaHECHUS https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "YKEcTKOCTh BOJIBI M METOIBI €€ 0 bubmmorexa LIOK
| A A https://m.edsoo.ru/00aelae8
YCTpaHCHHS
bubmunoreka LIOK
4 An i
> FOMHHIH 0 https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBA OKCHIA U Bubmuotexa [JOK
95 0
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
but6moreka [IOK
56 XK 0
1eso https://m.edso0.ru/00ae1d86
57 Oxkcubl, TUIPOKCUIBI U COJIU JKeje3a 0 bu6nuoreka [IOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U CUCTEMAaTU3ALIHS 0
3HAHUU
[TpakTuyeckas padora Ne 7.
Pemrenne skcnepuMeHTaIBHBIX 33124 bubnmoreka [JOK
59 . 0
1o TeMe «BaxkHenie MeTauibl U UX https://m.edsoo0.ru/00ae3de8
COCTUHCHHU S
Brruucienus mo YpaBHCHUAM
60 XUMHUUYECKHUX PEAKLMH, ECIIN OIUH U3 0 Bu6muotexa [JOK

peareHToB J1aH B U30BITKE WU
COJIEP>KUT MpuUMecH. Brruucnenus

https://m.edso0.ru/00ae1750
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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

MacCOBOM J0JIM BBIXOJa IIPOLYKTa
peakuuu

O0001IeHYE ¥ CUCTEMATU3 AU

61 . 1 0
3HAHUUN
Kontponbnas padota Ne4 o reme
62 «Baxuenme MeTauibl 1 UX 1 1
COETUHEHUS»
63 BemiecTBa u maTepuaisl B 1 0 Bbubmunoreka LIOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHNE 1 0 bu6nuoreka [IOK
OKpY>Karolleu cpeibl https://m.edso0.ru/00ae4270
65 Ponb xumum B penieHun 1 0 bu6nuoreka [IOK
AKOJIOTUYECKUX TTPOOIEM https://m.edsoo.ru/00ae4270
PezepBHblit ypok. O0o011IeHNE 1 Bu6muotexa [JOK
66 . 1 0
cUCTeMaTHu3anus 3HaHUU https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0o01eHne 1 1 0 bu6nuorexa [IOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00adb33c
68 PeseprubIil ypok. O60011eHIE 1 1 0 bu6nuoreka [IOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOIT'PAMME
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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-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

» Xumus, 8 kinacc/ I'abpuensn O.C., Octpoymon U.I'., Cnankos C.A.,
AxnmonepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

» Xumus, 9 knacc/ 'abpuensia O.C., Octpoymos WN.I'., Cnagkor C.A.,
AxnuonepHoe obdmectBo «M3aarenberBo «lIpocBemienne»

tabnuipsl: [lepuoanueckas cuctema XuMU4ecKkux 3neMeHToB /1. U.
MenneneeBa, Tablidila paCTBOPUMOCTH, SJIEKTPOXUMUUECKUN PSiJT HAMTPSIKEHUS

MCTAJIJIOB

METOJAUYECKUE MATEPUAJIbI JIUIS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb.-
Peanuzanus-tpedoBanuii-OI'OC-0cHOBHOTr0-00111eT0-00pa30BaHus. -

MeTtoauueckoe-niocooue-mis-yuanress. pdf

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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