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MNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (deaepanbHOll pabodeil mporpaMmbl
BOCITUTAHUSA U C YYETOM KOHLEIIUU NPENnoaBaHus Y4eOHOTo mpeaMeTa « XUMHUs
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTaBICHUWE O IENAX, OOIIel CTpaTeruu
oOy4yeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAIOMIMXCA CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHaBJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeayCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3ienaM M TeMaM MPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKU COJIepKaHMs, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4€TOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHMM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE 1eJIeH N3yUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOU JEATEIHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWEe XHMHHM CIYXKUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero MmpeaCcTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMBbIC XHMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
HEPrud M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHIeHUS TriI00aibHBIX
npo0JjieM yCTOMYMBOIO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTHUYECKOM,
MUIIEBOM M 9KOJIOTUUECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 001IeH U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIJ] B (QOPMUPOBAHUE MBILIUICHUS MU TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHHOW ydueOHOU  JesTeIhbHOCTH,
OKCIIEPUMEHTALHBIX W HCCICIOBATEICKUX YMCHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHenu(UKON HAaydHOrO MBIIUICHHS, 3aKJaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
9TanoM B (POPMUPOBAHUY €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITXCs;



crocoOCTByeT (hOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHMSM, K IPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yJaIOIIUXCA.

JlaHHbIe HampaBjieHUs B OOYYEHHWU XUMHH OOECIEYMBAIOTCS CHEIU(OUKON
COJCp)KaHUsl  y4yeOHOro  TpeaAMeTa, KOTOpPBIM  SIBISETCS  IEIaroru4ecKu
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKM XMMUU Ha OMpPEACTIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMHUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XHUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona K €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
TIOHATHUM O XMMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI IIOHATHI O XMMHUYECKOMN
peaknuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHUHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEILECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIHLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHSI U MOJyYEHUS
V3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIONIECH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
MEeTOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX NpeaMeToB: «OKPYKAIOMUA MUDPY,
«buonorus. 5—7 knacce» U «PuU3MKa. 7 KJIaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (PopMHpOBaHWME 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JIEATEIIbHOCTH YE€JIOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHUYECKHUX
3HAHUNA — BaKHEUIMX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX IMOJIOKECHHUH,
JIOCTYIHBIX 00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHNH K HAyYHbIM METOJAaM T[O3HAHMUS MPU H3YYCHHHM BEIIECTB U
XUMHUYECKHUX PEaKIHii, B GOPMUPOBAHUHN U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATEIbCKON
NeSITEeIbHOCTH, OCBOCHMHM NpaBuil Oe30macHOTO OOpalleHHs C BEIIECTBAMU B
MOBCEIHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHUHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3Ha4YeHHE MPUOOPENN TaKUE LU, KaK:

— (¢$opMHUpOBaHHE WHTEIUIEKTYaIbHO Pa3BUTONW JHMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBbHOMY MPHUHITHIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4aromuxcsi K CaMOCTOSATEIbHOM IM03HABATEIBHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecreueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OTbITa Pa3HOOOPA3HOI JESATETHbHOCTH, TMO3HAHUS W CAMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJTIOUEBBIX KOMIIETEHIIMI), MMEIONIMX YHUBEPCAJIbHOE 3HAUEHHE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (QopmupoBanue oO0meld (YHKIMOHATBHOW U  €CTeCTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBACHATh W OICHUBATH SIBJICHUA
OKpPY’KAIOIIeT0 MHpa, WUCIOJIb3YsS 3HAHMUS U OMbIT, MOJTYYCHHBIE MPU U3YYECHUU
XUMHH, TPUMEHSTh WX TPU PEUIeHHMH MNpoOJieM B IOBCEIHEBHOM >KHU3HH U
TPYZIOBOM JESATEIIbHOCTH;

— (QopmupoBaHue y OOy4yarolmuXxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHMWA ISl BBIPAOOTKHM SKOJIOTMYECKU
11eJ1Ieco00pa3HOro TMOBEACHUS B OBITY M TPYNOBOW JEATENBHOCTH B IIEJIAX
COXpPaHEHHS CBOETO 3/I0POBbsI U OKPY>KAIOIIEH MPUPOIHOM CPE/IbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOGHHUS OOIIEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BbIOOpPY MpOGWIs M HAIPaBICHHOCTH JajbHEUIIETo
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS 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).



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 COCTOSIHHE
BeulecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

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

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

KomnuectBo Beniectsa. Mosb. MomnsipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHEHUM.

@u3N4eCcKUue U XMMUUYECKUE SBICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKHEe ypaBHeHMs. Knaccudukainus
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KECHHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHbIM O00OPYAOBAaHUEM, U3YUEHUE U OINKMCAHUE
(bU3NYeCKuX CBOWCTB O0pa3lloB HEOPTAHWYECKUX BEIIECTB, HAOJIOJCHUE
bu3ndeckux (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
ONHUCaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuui (pas3sioKEeHHe caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBaHuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopom coiu meau (1),
M3yYeHHE CIOCOOOB pa3jieieHUsi CMeced: ¢ MOMOIIbI0 MarHuTta, GUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUIAIMS, XpoMaTorpadusi, MpoBeeHUE OYNCTKU MMOBAPESHHOU
coid, HaOJMIOJEHWE U  ONHWCAHWE  PEe3yJbTAaTOB  MPOBEJCHUS  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 kucimopoga B TpUPOAE, (PU3MUYecKne M XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJIYYCHHUSI KHCIOpoJa B JIA0OpaTOpUU M MPOMBINUIEHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MoAU(GUKALNS KHCIOPOa.

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

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoknenue Bomopona B
npupoae, GU3MYECKUe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHust. Kucmotel u comnu.

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

dusnueckne cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpBI.
HacpilieHHbIe ¥ HEHACHIIEHHBIE PAacTBOPbL. PacTBOPHMOCTH BELIECTB B BOJE.
MaccoBas 10Ji1 BEILIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponp pacTBOpOB B Ipuposie M B KU3HU 4esioBeKa. KpyroBopot BoAbI B IPUPOJE.
3arps3HeHHne NpUPOIHBIX BoA. OXpaHa v OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccudbuxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyomue. Homenkinatypa oxcumoB. @Du3nMdeckue HU XUMHUYECKHE
cBOMCTBa OKCHUJIOB. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHHM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHMs. Homenknarypa ocHoBaHuii. PU3MYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHYECKUE CBOWCTBAa KUCHOT. Psan akruBHoctn MmetaimoB H. H. bekerosa.
[TosryuyeHue KUCIOT.

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

['eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3IyXE, ITOJyUYECHHE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHUCJIOpOJa, HaOIIOEHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
NpeKpalieHus: TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
OMMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHue, PACIIO3HABAHUE M H3yUCHHUE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMojeincTBiue Bojoposa ¢ okcuaoM meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEpUajoB), HaOIOAeHHE 00pa3lOB BEILECTB
KOJIMYECTBOM 1 MOJb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOTO BEUIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJICOMATEPHUAIIOB),



UCCJIeIOBaHNE O0pa3lloB HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB,
HaOJIFOICHNE U3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
uzydeHue B3zaumojeictBua okcuga meau (II) ¢ pacTBOpOM CEpHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUuil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOIO METAJIa JIPYTMM K3 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 TOMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX 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 2JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonnas W ATUHHONEPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux nemeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYECKUH CMBICH MOPSAJKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA T10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOJIAM.

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

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus. OKUCIUTEIbHO--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,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peakiiuy pa3oKeHUsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3zanus MexXnpeaIMETHBIX CBA3EH NPU H3YYEHUHM XUMUHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOJIb30BaHUE 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, aHaiIW3, CHUHTE3, KiIacCuPUKalus, TIEPUOANIYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, 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, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB
XUMHUYECKUX DJIIEMEHTOB IMEPBBIX TPEX TNEPUOMNOB, Kaius, KalblUsi M HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepumoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTATUIMYECKONW PEIIETKU U
BUJIA XUMUYECKOMN CBSI3H.

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

Knaccudukanmsa XuMuueckux peakimii Mo pa3InyHbIM NpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIIOBOMY 3(deKTy, IMo
W3MCHEHUIO CTETNICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, M0 OOpPaTHMOCTH, TIO
YYaCTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusX. [IoHSITHE 0 TOMOTEHHBIX U 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-BOCCTAHOBUTEIIBHON peaKuuu. CocraBiienue YPaBHEHUM



OKHCIIUTENbHO--BOCCTAHOBUTEIBHBIX ~ pPEAaKIUd C HUCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OaiaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMu4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu noHHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE 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 HEOPraHWYECKHX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaKIuu
OT BO3JCUCTBUSL PA3IMYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOIHOCTU
pacTBOPOB BEUIECTB, IMPOLECCAa IUCCOUUALMU KHCJIOT, ILIEJI0YE H COJEHr
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEpPHAJIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKW  MPOTEKaHWA  peakuMid HOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJACICHHE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3iioKEeHUs, COCIUHEHMs), pAclO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TOMOIIbIO KAYECTBEHHBIX pEaKIMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKHe CBONCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METalaMH, HEMeTalllaMH, MIeno4amu). XJIOPOBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHUE. [lelicTBHe
XJIOpa U XJOPOBOJOPOJAa HAa OPraHU3M YelloBeKa. BakHeilme XJIOpUAbl U HX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHblEe CTerneHu okucieHus. CTpoeHne U (Pu3nyeckue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE 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 CBOWMCTBa (00IME 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



cynbdar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHUH B Mpupoae. XUMHYECKOE
3arpsi3HEHUE OKPYXAloIel Cpelbl COENWHEHUSMU cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH 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 (GU3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYEeCKue U XUMHUYECKUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTENS Kjacca KHUCIOT W  crheruduuecKue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMU4eCKoe 3arpsi3HeHUE OKPYXKalolle cpepl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, Gu3MIecKre 1 XUMHIESCKUE CBOMCTBA,
nosyderue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPECHUIA.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynnbl. OcoOOEHHOCTH CTPOCHHUS
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, JCMCTBUE Ha JKUBbIE OPTraHU3MBI,
NOJIy4YeHUEe U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBSI3aHHBIE C OKCHJIOM
yriaepoaa (IV), rumoresza riao0aJbHOTO TMOTEIJICHUS] KIWMaTa, MapHUKOBBIM
3 dekT. YroapHas KucioTa U €€ coiu, uX GU3MYeCKre U XMMUYECKHE CBOMCTBA,
nojsyuyeHue W npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SMCTBE.

[lepBoHavasIbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MNPUPOIHBIA Tra3, HEPTH),
OPOAYKTHI UX mepepaboTku (O€H3WH), UX poJib B OBITY W TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, YriieBoJax — U UX
poid B KM3HM 4eloOBeKa. MarepualbHOE €AMHCTBO OPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoenuHeHHs KpemMHusi B mpupoae. OOume mnpeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B IPOMBIIUIEHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobaembr 6e30macHOr0 MCIOJIb30BaHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HUX COEIUHEHUH (BO3MOXXHO HCIIOJb30BaHUE BHUIECOMATEPUATIOB),
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 XHMHMYECKUX CBOMCTB
pa30aBIeHHOI CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha cyabdat-
WOH W HaOJIOJICHWE MpHU3HaKa e€ TMPOTEKaHWs, O3HAKOMJICHHE C (DU3NYECKUMU
cBOMcTBaMM a3o0Ta, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 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), U3ydeHue  Mojelsen
KPUCTAJUIMUECKUX PEmIETOK anmasa, Trpadwura, ¢dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJy4yeHUe, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYECTBEHHBIX PEaKlMil Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YyYECHHE TPU3HAKOB HUX IMPOTEKAHMS, O3HAKOMJICHHE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 10 TeMe «BakHeunIre HeMeTauIbl U UX COCIUHECHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast 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  pemi€Tka.  DJIEKTPOXUMHUYECKUH  psll
HaIpsDKeHUN MeTaioB. du3znueckne U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl Mody4YeHusi MeTamioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTanb, YyTryH, TIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINIEHHOCTH.

[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



TUJIPOKCUIBI HAaTpusi W Kanusd. l[IpuMeHeHne mEenoYHbIX METALIOB W HUX
COCIUHEHUU.

[llenouyno3eMenbHbIE META/UIBI MAarHMd W KaJbLHW: TOJOXKEHUE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHE B IIpupoie. PU3nyeckue 1 XMUMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUS Kalblusg (OKCHHA, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AOMUHHI: TI0JI0keHUE B [leproandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMHUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHBIE CBOICTBA OKCUAA U TUAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [leproguueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Duznyeckue u
XUMHUYECKHE CBOMCTBRA xene3a. OKcuibl, rTuapoKcuabl U coiu xenesa (1) u xxenesa
(IIT), ux cocra, CBOICTBA U MOTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpa3lamMu METaUIOB W CIUIaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJb30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IIPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKaHUs
Ka4eCTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajblUs, aTIOMUHHUS, [IUHKA, KeJe3a
(IT) u xxenesza (I11), meau (11), HabnroAeHNE U OMUCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH HWOHAaMU HATpus, Kalus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 Mo TeMe «BakHenime
METaJUIbl U KX COCTUHEHUS».

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IIOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIP30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX OKOraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BemecTs, naiee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
npooJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemmnuie ceasu



Peanm3anus MeXnpeaMETHBIX CBsI3€H NpHM HM3YYeHHU XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX
TIOHSITHH, TaK W TIOHATUH, SBJISIONIMXCSA CUCTEMHBIMHU I OTICIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KiIaccu(puKauusg, NEPUOAUYHOCTb, HAOIIOEHHE,
IKCIIEPUMEHT, MOJCIMPOBAHNE, HW3MEPEHHE, MOJEIb, SIBICHUE, IapPHUKOBBINA
3¢ deKT, TEXHOIOTUSI, MaTEPHUAITHI.

duszmka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
U30TOIbI, PaMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOIHUKH,
HOJYIIPOBOJIHUKHU, JTUAJIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas
peméTka, CIuiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIBI W3MEPEHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIoOpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIILHBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaANIbl, TOPHBIE MOPOJBI,
MOJIC3HBIE HCKOTIaeMbI€, TOTUTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHs] XMMHHM B €IMHCTBE Y4YEOHOH WU
BOCIIUTATEIIbHON JEATENBHOCTA B COOTBETCTBUM € TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUs1, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIIUXCS.

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

1) mnaTpMOoTHYECKOr0 BOCIMTAHUA:

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

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOH,  y4eOHO-HMCCIEN0BaTENbCKOM, TBOPUECKOM W APYTUX  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTH MpU
BBIMIOJITHEHUHM Y4€OHBIX, IO3HABATEIbHBIX 3a7a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIPOLIECCE OTOM Yy4eOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEJECHWE M TMOCTYIKH CBOMX TOBapUUIIEH C MO3WLHA
HPaBCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHYECKNE TPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOIINE
OCHOBY JJI ITOHUMaHHUs CYIIIHOCTH HAy4YHOM KapTUHBI MHpA, MPEJACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOJTHOM 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,
M03HABATEJIbHOM, MHPOPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Yy4eOHBIMM TEKCTaMH, CIPAaBOYHON



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CpPEICTBaMH HHGOPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEeI0BATENbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPAaBIEHHOCTH M YPOBHS OOy4YEeHUS B
JIaTbHEUIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOAMMOCTA COOJIO/IEHUS TpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, 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,
yCcrenHon npodeccuoHaaIbHON eITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJallTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
paBuJ O€30MACHOTO MOBEICHUS TpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAIOIIMX 3J0POBbIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEed IPUPOIHON CPENOH, JIs ITOBBIIECHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00ANIbHOIO  XapakTepa
HKOJIOTMYECKUX MNPOOJIEM U MyTeW HUX PEIICHUS MOCPEICTBOM METOJIOB XUMHH,
HKOJIOTHYECKOTO MBILLICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIbHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, TeopHus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOU



HAy4YHOW KapTUHE MHUpPA, U YHUBEpPCAIbHbIC yaeOHbIE NeUCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
IPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BAThH
MNOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJeHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATh MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUUA 3HAK (CUMBOJ 3JEMEHTa), XUMHUuecKas ¢GopMmyna W YypaBHEHHUE
XUMHUYECKON PEAKIUU — MPU PEHICHUH Y4eOHO-IT03HABATENbHBIX 33/1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarebcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI TI0
POBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOJIoJaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyaupoBaTh 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-TIOMYyJIIpHAsg JUTeparypa XUMHUYECKOrO COJAEpKaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IUYHbIE METOJIbBI U 3aMpPOChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U TIO3HABATENbHBIX 33/a4 OMpPeNeIEHHOrO TUIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTUM,
OBJIAJICHUE KYJbTYpON aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO (POpMY MpeICTaBICHUS HHHOPMAITIH U
WUTIOCTPUPOBATh pEIIaeMble 3aJadll  HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENbCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIIOPTAa Ha COCTOSHUE OKPYKAIOIIEH MNPUPOTHON
CpPEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

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

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUIO
pEe3yAbTaTOB BBHINOJHEHHUS] 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
BO3HMKAIOIIMX MPOOJEeM 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 OMNPENEATh LEIN JAESITeNIbHOCTH, IUIaHUPOBATD,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaATh Hanbosiee 3p(EeKTUBHBIE CIIOCOOBI PEIIeHUsT YUYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIN  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 3aJaHUM C Y4ETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOTO pe3yJbTaTa 3asBJICHHOW IIENTH, YMEHHE
WCITOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMbIe 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



NeUCTBUM, crnenupuyYecKkue s TpeAMETHOW o0nacTu  «XuMHS», BHUIBI
JEATEIPHOCTH 1O  IOJYYEHUIO HOBOIO  3HAaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAITUsIX.

K xoHIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

e PpACKpBIBATh CMBIC OCHOBHBIX XMUMHUYECKHX MOHATHI: 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, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiIacCU(PUKAIUS PEaKIuil: peaxiuu
COCAUHEHHUSI, PEAaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, IK30- U IHIAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3PDEKT peakiuu,
SAIpO aTOMa, HJIEKTPOHHBINM CIIOM aroma, aroMHas OpOUTalb, PaJANYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSIpPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacCTBOP, MAccoBas JOJis1 BEIIECTBA
(TpolLieHTHAasl KOHIICHTpAIusI) B pacTBOpPE;

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 COXPAHECHMUS MAacChbl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Illepuonnyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3MyaTh TMOHITUS «TJIABHAA
noarpynna (A-rpynmna)» u «mnobounast noarpymnmna (b-rpynmna)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE MMEIOTCS B
tabmune «llepuoguueckass cucTteMa XuUMHYeCKuX »dyemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



XUMUYECKHUX IJIEMEHTOB (COCTaB U 3apsif sApa, 00IIee YUCIIO IEKTPOHOB
U pacmpeeeHUe X MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHWYECKHUE BEICCTBA,
XUMUYECKHE peakuuud (M0 YMCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D eKTy);

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

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 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSATHh OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 000OICHHE, CHCTeMAaTH3allui0, KIacCU(UKAIIHIO,
BBISIBJICHUE MPUYMHHO--CJIEACTBEHHBIX CBS3€H — JJIsl U3Y4Y€HHUs CBOICTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICITUPOBAHHUE, AKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

CleloBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM  000pY/IOBaHUEM, a TakXKe TMpaBHiiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BBIIIOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOPOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAEITEHHON MACCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M NPOBOAUTH  XUMHUYECKHME  OSKCIEPUMEHTHI IO
pacno3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kjiacce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIN:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHUM
JJIIEMEHT, aTOM, MOJEKYyJda, HOH, KaTHOH, AHWUOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIECHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAKLHMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIUHU,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEepPHOCTh, XMMHUYECKas CBS3b (KOBAJIEHTHAs, MOHHAS,
METajInyecKasi), KpHUCTAUIMYEeCKas pemeéTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOPOCTb XHWMHUYECKOW pEaklud, NpelesbHO JIOmycThUMas
xoHueHTpauus [1/IK Bemecrsa;

WUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
IPUMEHSTH ATH MOHSITHS MPU OITUCAHUU BEUIECTB U UX MPEBpALICHUM;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHS (HOpMyT
BEILECTB U YPaBHEHUIN XUMHUECKUX PEAKIIMIL;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
onpeneEHHOMY KJacCy COEIMHEHHH 1Mo (opmyliaMm, BUJ XUMUYECKON
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XMMHYECKON (Qopmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAILUINYECKON
PEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIich [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHIBATh W XapaKTEPU30BATh
Tabnuunyo Gopmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas mnoArpymmna (A-rpynma)» U «mooodHas
noarpynna (b-rpynma)», manble U OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003HaYEHHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMUA  XapaKTEpPUCTHUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHX
JIEMEHTOB (COCTaB M 3apsia sApa, OOIIee YHCI0 DIEKTPOHOB U
pacmpejielieHue HMX IO DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npejesiax MajblX MEePUOJOB U INIABHBIX MOATPYII 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 CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, IOATBEPXKIas ONUCAHUE
IpUMEPAMH MOJIEKYJISIPDHBIX M HOHHBIX YPaBHEHHMH COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIUi;

COCTaBJISTh YpPaBHEHHUSI DJEKTPOJUTUYECKOM JAMCCOLMALMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOIHBIE U COKPALLIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAONINX CYyIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »3JIeMEeHTa 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 (AMMHAaKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPIKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOpUAA-, OPOMUI-,
uoaua-, kKapbonat-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OINEpallid MBICTUTENbHON JIEATEIbHOCTH — aHaIHU3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHEe, CHUCTEeMAaTHU3alUI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJIi M3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKUX PEaKIUid, €CTeCTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

Koan4yecTBO 4acos

Bcero

duekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pecypcsl

Pa3nea 1. [leppoHavyaabHble XUMHUYECKHE NOHATHS
XuMus — BaxHas 00J1acTh
1.1 €CTECTBO3HAHUS U MPAKTUYECKOMN 5 bubmuoreka [{OK https://m.edsoo.ru/7f41837¢
NeSITeIbHOCTH YeJIOBEKa
1.2 BemecTBa 1 XuMHu4ecKkue peakuuu 16 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 21

Pa3nes 2. BaskHelilme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB

Boznyx. Kucnopon. ITonstre 06

2.1 6 bu6mmoteka IIOK https://m.edsoo.ru/7f41837¢
OKCHJIaX
Bogopon.Ilo € 0 KHCJI0Ta

2.2 FOPOALLIOHATHE O KHCIOTax H 8 bu6mmoteka IIOK https://m.edsoo.ru/7f41837¢
COJISIX
Bopa. PactBopsl. ITo e 00

2.3 s TBOPE! o 6 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
OCHOBaHHSX
Ocno € KJ1acChl HEOpraHuyec

2.4 HOBHET fn Bl HEOpramHHecKux 11 bu6mmoteka IIOK https://m.edsoo.ru/7f41837¢
COCTMHCHUI

Hroro no pazgeny 31

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuognyeckas cucrema xumnueckux 3jemMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu

3.1

[lepuonuueckuii 3aKOH U
Ilepuoauueckas cucrema
XUMHYECKHX 3J1eMeHTOoB []. 1.

bu6mmoteka IIOK https://m.edsoo.ru/7f41837¢



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

Mennene-eBa. CTpoeHue atoma

Xumnueckas cBA3b. OKUCIUTEILHO-

3.2 BOCCTAHOBHTEbHEIE PEAKIIH 8 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
Hroro no pazueny 16 bubmuoreka [{OK https://m.edsoo.ru/7f41837¢
PesepBHOe Bpems 0 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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9 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

JyeKTpOHHbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE pecypchl

Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu

[ToBTOpEHME 1 yriTyOJIeHHE 3HAHUT

1.1 5 bu6mmoteka IIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3JielioB Kypca § Kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKIX
1.2 . P 4 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41a636
peaxuuit
DIeKTpo ecka ccouuanusi.
1.3 FICKTPOTHTHACCRA IMCCORHALHA 8 bu6mmoteka IIOK https://m.edsoo.ru/7f41a636
XUMHYECKUE PEAKIH B PACTBOpPaxX
Hroro no pazneny 17
Paznen 2. HeMeTa/JILI M UX CO€IHUHEHUS
OO01mas xapakTepuCTHKa XUMUIECKUX
2.1 . P P 4 bu6mmoteka IIOK https://m.edsoo.ru/7f41a636
sneMeHTOB VIIA-rpynmsl. ['anorenst
OO01mas xapakTepuCTHKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO1mmast XxapaKTepPUCTHUKA XUMHUECKUX
2.3 anemMeHTOB VA-rpynmsl. A3ot, pochop u 9 bubmuoreka [{OK https://m.edsoo.ru/7f41a636
WX COCIMHEHUS
OO01mmast XxapaKTepPUCTHUKA XUMHUECKUX
2.4 sneMeHToB [VA-rpynmsl. Yriaepoa u 8 bubmuoreka [{OK https://m.edsoo.ru/7f41a636
KPEMHHUHU ¥ UX COCTUHCHUS
Hroro no pazneny 27

Pa3gen 3. MeTaJsIbI M BX COeTUHEHU S



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

3.1 OO011re CBOMCTBAa METAJIIOB 4 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41a636
3.2 Bakueiime MeTaisl 1 X COEIUHEHMUS 16 bu6mmoteka IIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus U oKpyskamomas cpeaa
4.1 fee;(l)z:z;a 1 MATCPHATIEL B KU 4 bu6mmoteka IIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 4
PesepBHoe Bpems 0 bubmuoreka [{OK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE INIVTAHUPOBAHUE

8 KUIIACC
N K oqi4ecTBo ata usydennn JJIeKTPOHHBbIE HU(POBHIE
Tema ypoka oOpa3oBaTe/ibHbIE
n/n 4acoB
Ilaan dDakrt pecypchbl
Beoonuwiii uncmpyxmaoic no Th 6
kabuneme xumuu. [Ipeamer bubmmoreka [JOK

1 XUMUH. POJIb XMMUH B 5KU3HU ! 04.09.2023 https://m.edsoo.ru/ff0d210¢
yeJjioBeka. Teja U BelecTna
[TonsiTue 0 MeToax MO3HAHUS B bubmuorexa [JOK

2 XUMHHN ! 06.09.2023 https://m.edsoo.ru/ff0d227¢
Ipaxmuuyeckas paboma Ne [

«IIpaBuna paboThl B 1ab0OpaTOpUn
3 n np HEMBI 26 ALLEHMS C e 1 11.09.2023 bubmmorexa LIOK
P patt o https://m.edsoo.ru/ff0d23dc
71a60paTOPHBIM 000PYIOBAHUEM))
Nuctpykrax noTh Ne 6

4 YucTele BEMIECTBA U CMECH. ) 1 13.09.2023 bubmuorexa [JOK
CriocoObI pa3aeneHus cMeceit https://m.edsoo.ru/ff0d26ca
Ilpakmuueckas paboma Ne 2

P .

5 «Pa3zgenenue CMeceI/Iv (Ha mpumepe | 18.09.2023 bubmuorexa [JOK
OYHUCTKH ITOBapEHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8
uHCTpyKTax 1o Th Ne 6
ATOMBI ¥ MOJIEKYJIBI. bubmmoreka [JOK

6 1 20.09.2023
OtHoOcHTeNbHAsA aTOMHAs Macca. https://m.edsoo.ru/ff0d2a6¢
XUMUYECKUE dTIEMEHTHI. 3HAKH Eub OK

7 (CMMBOJIBI) XMMHYECKUX 1 25.09.2023 nommoreka L

3JICMCHTOB

https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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Bbu6nmuoreka [JOK

peakuuii (COeqMHEeHHSI,

8 [IpocThie U COXKHBIE BENIECTBA 27.09.2023 hitps://m.edsoo.ru/f0d2a6e
bu6mmorexa [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 02.10.2023 hitps://m.edsoo.rw/fROd2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BEIECTB. XUMHUYECKas (opmyIa. 04.10.2023 bubnuorexa [JOK
OTHOcHUTENbHAA MOJIEKYJISIpHAs https://m.edsoo.ru/ff0d2eae
Macca.
BaneHTHOCTh aTOMOB XMMUYECKUX bubmuorexa [JOK
i 9JIEMEHTOB. 09.10.2023 https://m.edsoo.ru/ff0d323¢
CocraBieHne XUMHYECKUX Eut6 LOK
noNIMoTeKa
12 i 11.10.202
(optys1 OUHAPHEIX COCMHCHMiA 0.2023 https://m.edsoo.ru/00adb33c¢c
10 BAJICHTHOCTH.
13 MaccoBas 10511 XMMHYECKOTO 16.10.2023 bubmuorexa [JOK
3JEeMEHTa B COCIMHCHUH https://m.edsoo.ru/ff0d350c
14 KonunuectBo BemecTtBa. Moiib. 18.10.2023 Bbu6nuoreka [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
15 du3nyecKue 1 XUMAYCCKUE 73.10.2023 Bbu6nmuoreka [JOK
SIBJICHUSI. XMMHUYECKas peaKLust https://m.edsoo.ru/ff0d37fa
16 IIpusnaku u yCJIOBI/I;IU IIPOTEKaHUs 75.10.2023 bubnumoreka [IOK
XUMHUUYECKHUX peaKkun https://m.edsoo.ru/ff0d3al6
17 3aKOH COXpaHEHUsI MacChl 08.11.2023 bubmmoreka [JOK
BEILIECTB. XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHus: KOJIUYeCTBa, MacChI Eub 1OK
noNIMoTeKa
1 13.11.202
8 BetiecTsa 1o ypaBHteHHM 3 023 https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKIIUi
19 Knaccudukanus xumMuaeckux 15.11.2023 bubnuoreka [IOK

https://m.edsoo.ru/ff0d3{34
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pa3iokKeHus, 3aMeeHHs, 0OMEeHa)

M. B. JIoMOHOCOB — y4€HBIi-

bu6mmorexa [IOK
20 SHIUKJIIOTIETUCT. O606HjeHI/Ie u 20.11.2023 hitps://m.edsoo.ru/f0d40c4
CUCTeMAaTH3aIHsl 3HAHUHA
KonTpoasnas padora Nel o BuG 10K
nonmoTexa
21 TeMe «BemiecTBa 1 XUMHUUECKHE 22.11.2023 hitps://m.cdsoo.ru/fR0d4290
peakuumn»
Amnanus x/p. Bozmyx — cMmech
” ra3zoB. CocraB Bo3ayxa. Kucmopon 27 11.2023 bubmmoreka [JOK
— BIIEMEHT U MPOCTOE BEIIECTRBO. https://m.edsoo.ru/ff0d448¢
O30H
Du3nyecKue 1 XUuMHYECKHE
7 CBOICTBa KHCIIOpoAa (peaKkiuu 29.11.2023 bubmmoreka [JOK
okucnenus, ropenue). [lonsrue 06 https://m.edsoo.ru/ff0d4614
OKCHAAX
Crioco0bI nostyueHus KUCIopoa B
24 naboparopuu u 04.12.2023 bubmmoreka [JOK
MPOMBINUIEHHOCTH. [IpuMeHenune https://m.edsoo.ru/ff0d497a
KHCII0po/ia
TennoBoii 3¢ ekt XuMuIeckoit
peaKuu, MOHSATHE O Eub 10K
nOIMoTeKa
2 12.202
5 TEPMOXUMHYECKOM ypaBHEHUH, 06 023 hitps:/m.cdsoo.ru/f0d4790
9K30- U SHJOTEPMHUUECKHIX
peakuusax
TornuBo (He(Th, YrOidb U METaH).
26 3ar HBHGIEI/IG(I];OS yra cnoco6m) 11.12.2023 bubmorexa [TOK
P Y%, o https://m.edsoo.ru/ff0d4c4a
€ro Mpe0TBPAIICHUS
27 Ipaxmuueckas paboma Ne 3 o 13.12.2023 bubmmorexa [OK

https://m.edsoo.ru/ff0d4ae2
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teme «[lomyuenue u cobupanue
KHCIIOpO/1a, U3YUYEHUE €T
cBoiicTB» MHcTpykTaxk mo Th Ne 6

Boxopon — aseMeHT u mpocToe

Bbu6nmuoreka [JOK
2 .H 18.12.202
8 BEIIECTRO. HAXORACHHE B 8.12.2023 https://m.edsoo.ru/ff0d4dd0
npupojie
®dusndeckue 1 XUMHIECKHE Eub 1OK
. nonMoTeka
29 cBoiicTBa Bogopoaa. [Ipumenenue 20.12.2023 hitps://m.edsoo.ru/f0d4ddo
BOJZIOpOJA
bu6mmoreka [IOK
30 TTonsATHE O KMCITIOTAX U COJISIX 25.12.2023 hits://m.cdsoo.rw/f0d50d2
31 Cnioco0sI TToTydeHust BOA0OpPO/Ia B 27122003 bubmuorexa [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
Ilpaxmuueckas paboma Ne 4 1o
1 teme «[lomydyenue u co61/1paHvI/Ie 10.01.2024 bubmmoreka [JOK
BOAOPOJA, U3YUEHUE €TI0 CBOUCTB https://m.edsoo.ru/ff0d4{42
Nuctpykrax no Th Ne 6
1 MomnsipHblii 00bEM ra30B. 3aKOH 15.01.2024 bubmmoreka [IOK
ABorazapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA Eu6 LIOK
nonMoTeka
4 17.01.2024
3 BEI[ECTBA ra3a Io ero H3B€CTHO.1>4y 7.01.20 hitps:/m.cdsoo.ru/fi0ds5a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
35 ypaBHeHmo“peaKuHH Ha OCHOIEG 22.01.2004 bubanorexa HOK
3aKOHa 00BEMHBIX OTHOIICHUI https://m.edsoo.ru/ff0d5708
ra3oB
16 CocraB ocHoBanuii. [Tonsarue 00 24.01.2004 bubmuorexa [JOK

HHJIUKaTOopax

https://m.edsoo.ru/ff0d59¢2
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duznueckre 1 XUMHUYECKUE

Bbu6nmuoreka [JOK

37 29.01.2024
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
Bopa xak pactBopuTes.

38 Hackbli1ieHHbIE Y HEHACHIIIICHHBIC 31.01.2024 bubmuorexa [JOK
pactBopbl. MaccoBas 10Jist https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PaCTBOPE
Pemenue pacueTHbIx 3a1a4
"Haxoxienue MaccoBoi A0Iu

ACTBOPEHHOTO BEIIECTBA B

39 paCTBope Macchbl I:CTBO €HHOT'0 05.02.2024 bubmorexa [TOK
p pe; p p o https://m.edsoo.ru/00ad9cb2
BEILECTBA U BOJIBI JIJIs
MIPUTOTOBJICHUS PACTBOpa
OonpeAeieHHON KOHIeHTpauu. "

Ipaxmuueckas paboma Ne 5 o
teme «lIpuroroBiaeHue pacTBopoB
40 C omnpenenEHHON MaccoBOM J10yIei 07.02.2024 bubmorexa [TOK
PeA .. 8 A https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»
Nuctpykrax o Th Ne 6

A1 KontpoabHas padora Ne2 no 12.02.2024 bubanorexa HOK
teme «Kucnopona. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342

4 Amnanu3 x/p. OKCHUJIBI: COCTaB, 14.02.2004 bubanorexa HOK
KJaccu(uKaius, HOMEHKIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue nu XuMHYECKUE

43 CBOMCTBA KMCJIOTHBIX, OCHOBHBIX U 19.02.2024 bubmorexa [TOK

’ o https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUJIOB

44 OCHOBaHUS: COCTaB, 21.02.2004 bubmuorexa [JOK
KJIaccu(UKaIs, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca

45 [Tonyuyenue u xumudeckue 26.02.2024 bubnmorexa LHOK

https://m.edsoo.ru/ff0d67ca
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CBOMCTBA OCHOBAaHUMN

46 Kucnotsr: cocras, 78.02.2004 bubmuorexa [JOK
KJaccu(uKaius, HOMEHKIIATypa https://m.edsoo.ru/ff0dfee2
[TomydyeHue u XUMUYECKHE bubmmoreka [JOK

47 04.03.2024
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2

43 Conu (cpenHue): HOMEHKIATypa, 06.03.2004 bubmmoreka [JOK
CIIOCOOBI TTOTyYEHHUSI. https://m.edsoo.ru/00ad9474
Conu (cpennue): XUMUYECKHe bubanorexa HOK

9 CBOMCTBA. 11.03.2024 https://m.edso0o.ru/00ad9b7¢
Ilpakmuueckas paboma Neb.

Pemenne skcriepuMeHTaNbHBIX Eub 1OK
" nonmoTexa
50 3aga4 1mo treMe "OCHOBHEIE KJE%CCLI 13.03.2024 hitps://m.cdsoo.ru/00ad9as0
HEOPraHMYECKUX COCIMHEHM".
Wucrpykrax no Th Ne 6.
['eHeTnyeckas CBSI3b MEXAY
51 KJIacCaMU HEOPraHUYECKUX 18.03.2024 bubmorexa [TOK
. p o https://m.edso00.ru/00ad9cb2
COETMHEHUH.
O06o001IeHNe U CUCTeMAaTHU3aINS

5 3HaHui Mo Teme "OCHOBHBIC 20.03.2004 bubmuorexa [JOK
KJIACChl HEOPTAaHUYECKHUX https://m.edsoo.ru/00ad9ela
coenuHeHun"

[TepBbie MOMBITKH KIIACCUPUKALTAN
53 XUMHUUYECKUX 3JIeMeHTOB. [ToHsITHE 01.04.2024 bubmorexa HOK
’ o https://m.edsoo.ru/00ad9ffa
0 rpymnmnax CXOJHBIX 3JIEMEHTOB
[lepronnueckuii 3aK0H U
II
54 epuOoIUYeCcKas CUCTEMA 03.04.2024 bubnuoreka [IOK

XUMHUYECKHX 3JieMeHTOB [[. 1.
Meneneesa

https://m.edsoo.ru/00ada52¢c
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Bbu6nmuoreka [JOK

55 I1 08.04.2024
CPHOARL, TPYIHIBL, TOATPYIIHET https://m.edsoo.ru/00ada52¢
56 Crpoenue atomoB. CoctaB 10.04.2004 bubmmoreka [JOK
aTOMHBIX sifiep. M30Tormbl https://m.edsoo.ru/00ada342
CrpoeHue 3J1eKTpOHHBIX 000JI0YeK
57 aTOMOB BHGMGHTOB 15.04.2004 bubmuorexa [JOK
[lepuonnueckont cucremsr /. 1. https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 €r0 MOJI0KEHUIO B bubmuorexa [JOK
58 . 17.04.2024
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonnyeckoro
59 3aKOHAa JJI Pa3BUTHUS HAYKU U 2 04.2024 bubanorexa HOK
npaktuku. J[. 1. MenaeneeB — https://m.edsoo.ru/00ada96e
Y4€HBIU, IEAror U rpak IaHuH
KonTpoasnas padora Ne3 o
teme «llepuonnueckuii 3aK0H U
IIepuoanueckas cucrema bubnumoreka [IOK
24.04.2024
60 XUMHUYECKHUX 3JIEMEHTOB 04.20 https://m.edsoo.ru/00adb486
J.M.Menneneesa. Ctpoenue
aToma.»
AHanm3 ¥/p. BuG 10K
nonnorTeka
61 DNEKTPOOTPULIATEIIBHOCTh ATOMOB 29.04.2024 hits://m.cdsoo.rw/00adaabs
XUMUYECKHUX 3JIEMEHTOB
bu6mmoreka [IOK
2 nu 1.05.2024
6 OHHAT XHMITICCRAT CBASD 01.05.20 https://m.edsoo.ru/00adac34
K
63 OBaJICHTHAs MOJIsIpHAs 06.05.2024 bubanorexa HOK

XUMHUYCCKaA CBA3b

https://m.edsoo.ru/00adaab8
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K
64 X;;jljj{eel({:izzﬁc:;::nﬂpliaﬂ ! 08.05.2024 ngg;jr?lfgsigg/%%daaw
65 CreneHb OKHCICHNS 1 13.05.2024 ngﬁ;ﬁ;?ﬁ}gw tacos
0 i,
66 BOKCIE?FJ;EZZJII/II;IZEBHHG peaknuu ! 15.05.2024 E;I:::I/I;Irfeecli(sigrg/%OadbO%
67 OKUCIUTENN U BOCCTAHOBUTEIN 1 20.05.2024 fgfg;;fgigﬁ}é 0adb076
B L] 2205204 et S 6
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOIT'PAMME
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9 KJIACC

JdarTa uzyyenus

KosanyecTBo
Ne JIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka 4acoB
n/n oOpa3oBaTe/ibHbIE Pecypchl
Ilaan dDakrt
BBoauebiit nuctpykrax no Th B
KaOWHETE XUMUHU.
II i .

1 €PUOANYECKUIN 3aKOH 1 05.09.2023 bu6nuoreka [IOK
[lepronnueckas cucrema https://m.edsoo.ru/00adb59¢
XUMHUYECKHX 3JieMeHTOB [[. 1.

Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH Eub 1OK
. noInoTeKa

2 CBOMCTB XI/{MI/I‘IGCKI/IX 3JIEMEHTOB 1 07.09.2023 hitps://m.cdsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
K

3 naccuduKaIysg 1 HOMEHKIIaTypa | 12.09.2023 bubnuotexa [JOK
HEOPTaHWYECKNX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buaer xumudeckoii CBSI?I/I U THIIBI | 14.09.2023 Bbubmunoreka LIOK
KPUCTALINYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonrtpoabHnas padora Nel o

I1 0

5 TeMe «U OBTOpEHHE U yriayOJeHue 1 19.09.2023
3HAHWI OCHOBHBIX Pa3/iesioB
Kypca 8 kjiacca
Amnanus x/p. Knaccudukarus

6 XHMUUECKHX PeaKLuii 110 1 21.09.2023 bubamoreta LIOK

pearht o https://m.edsoo.ru/00adbcb0
Pa3TUYHBIM MPU3HAKAM
n o
7 OHSITHE O CKOPOCTH XUMHYECKOU | 26.09.2023 bubmmoreka [JOK

pPEaKnu. IlousiTe 0 TOMOICHHBIX

https://m.edsoo.ru/00adbe9a
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U TCTCPOTCHHBIX PCAKIIUAX

ITousgaTHE O XUMHYECKOM
paBHOBecuu. DaKkTOpHI,
BIIUSIONINE HA CKOPOCTh

but6mmoreka [IOK

nuccoruanys. XuMHYECKHE

8 28.09.2023
XHMHUYECKOW PEaKLUU U https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO
paBHOBeECHS
0) -
9 KUCITUTEILHO 03.10.2023 bubnuoreka [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHYECKOMN BuG 1OK
noIMoTeKa
10 nuccoryanyy. CUIbHEIE U 05.10.2023 hitps://m.cdsoo.ru/00aded68
ciabblIe JIEKTPOTUTHI
. but6mmoreka [IOK
11 NoHnHble ypaBHEHUS peaKkIuid 10.10.2023 hitps://m.cdsoo.ru/00add44s
XUMHUYECKUE CBOMCTBA KUCIOT U
OCHOBaHHH B CBETE BuG 1OK
. noIMoTeKa
12 MpeACTaBICHHi 00 . 12.10.2023 https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON
U CCOIAIIIN
XUMHUYECKUE CBOMCTBA COJIEH B
13 cBETe npeHCTaBneHI:Iﬁ 00 17.10.2023 bu6nuoreka [IOK
AIIEKTPOIUTHIECKON https://m.edsoo.ru/00add8b2
U CCOIAIIIN
Ilpaxmuueckas paboma Ne 1.
bubmunoreka LIOK
14 «Pemenne sKkcrnepuMeHTaIbHBIX 19.10.2023
https://m.edsoo.ru/00addbfa
3agau» MHCcTpykTax o Th Ne6
KontpoabHnas padora Ne2 o Bu6 OK
15 TeMe «DJIEKTPOIUTHIECKAS] 24.10.2023 nommorexa I

https://m.edsoo.ru/00addec0
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pEeaKIMu B pacTBOpPaX»

16 AHnanus x/p. O606I.H€HI/IVG u 26.10.2023 bu6nuoreka [IOK
cucTeMaTu3alus 3HaHUM1 https://m.edsoo.ru/00addd12
. but6mmoreka [IOK
17 [TonsiTne o runponuse conen 07.11.2023 hitps://m.cdsoo.ru/00addodd
OO0m1as xapakTepUCTHKA Eub 1OK
noIMoTeKa
18 FaH?FeHOB. XUMUYECKUE 09.11.2023 hitps://m.cdsoo.ru/00addfe?
CBOMCTBA Ha IIpUMEPE XJI0pa
Xnopoogopon. ComnsiHast
19 Kncfora inin?qecme cBoiicTBa 14.11.2023 Bubmmorexa IOK
’ ’ T https://m.edsoo.ru/00ade104
MOJTydeHHUE, MPUMECHEHUE
Ipakmuueckasa paboma Ne 2 1o
20 teMme «llomyuenue COJ.I‘SIHOI\/E 16.11.2023 Bu6muotexa [JOK
KHUCIIOTBI, U3YYEHHUE €€ CBONCTBY https://m.edsoo.ru/00ade348
Nuctpykrax no ThNe 6
Brrurcnenus mo ypaBHEHUSM
21 XUMHUYECKUX PEaKIui, €CJI OJUH 21.11.2023 bubmorexa HOK
peaKti, A o https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
2 OO0m1as XxapakTepUCTHKA 3.11.2003 bu6nuoreka [IOK
aneMeHToB VIA-rpynmnsl https://m.edsoo.ru/00ade64a
AnoTponHbie MOIU(DUKAITIN
7 CepBHI. Haxosz[eHHe cephl U e€ 78.11.2023 bubnuoteka [JOK
COEJIMHEHUH B IPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPhI
CepoBoOpOo/I, CTPOCHHE,
24 (bnznqefxﬁei xninqecme 30.11.2023 bubmorexa [JOK
. T https://m.edsoo.ru/00ade802
CBOMCTBa
25 Oxkcuabl cepbl. CepHas KUCIIOTA, 05.12.2023 bubmmoreka [JOK
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¢u3nveckue 1 XUMHUECKUE
CBOICTBA, IPUMEHEHHUE

https://m.edsoo.ru/00adea28

XHUMHUUYECKUE PEAKLUH, JICKALUE
B OCHOBE IIPOMBIIIJIEHHOTO
crioco0a Moyy4eHus: CEpHOH

bubmunoreka LIOK

2 12.202
6 KUCIIOTBl. XUMHUYECKOE 07 023 https://m.edsoo.ru/00adec8a
3arpsi3HEHNE OKPY>KaIOIIEeH cpelibl
COETUHEHUSIMU CEePbI

7 Beruucnenue MaccoBoil 1011 12.12.2023 bubnuoteka [JOK
BBIXOJIa IPOAYKTA pEaKIUU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepUCTHKA
31eMeHTOB VA-rpynnsl. A30T,

28 ACTIPOCTPAHEHHE B IIPHPOJIE 14.12.2023 bubamoreta LIOK
pacpoctp PHPOZE, o https://m.edsoo.ru/00adeeab
du3nueckre 1 XUMHYECKUE
CBOMCTBA
AmMMuak, ero pusnyeckue u Eub 1OK

. noinoTeKa

29 XMMHYCSCKHE CBOMCTBA, 19.12.2023 hitps://m.cdsoo.ru/00ad 004
MOJIy4YeHUE U MPUMEHEHUE
Ilpaxmuueckas paboma Ne 3 110

30 TeMe «HonyquHevaMMHaKa, 21.12.2023 bu6nuoreka [IOK
U3YYEHUE €0 CBOUCTBY https://m.edsoo.ru/00adf180
WHucrpykrax o Th Ne 6

31 Conu aMMOHWUS, I:IX buznyeckue u 26.12.2023 bubmmoreka [JOK
XMMHUYECKHUE CBOMCTBA. https://m.edsoo.ru/00adb33c

0 A30THas KUCToTa, i:’é buznueckue 78.12.2023 bu6nuoreka [IOK
U XUMUYECKHUE CBOWCTBA https://m.edso0o.ru/00adf306

1 Hcnonb3oBaHne HUTPATOB U 09.01.2024 bu6nuoreka [IOK

coJiell aMMOHUS B KaUECTBE

https://m.edsoo.ru/00adf518
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MHUHEpaAJIbHBIX Y100peHUH.
XUMHUYECKOE 3arpsi3HEHUE
OKpYKAaIOIle Cpebl
COEIMHEHUSIMU a30Ta

docdop, puznueckue n

bubmunoreka LIOK
4 i 11.01.2024
3 XHMITHCCIHE CROMCTEA, 01.20 https://m.edsoo.ru/00adf68a
MoJIyuyeHue, MpUMEHEHHE.
Oxkcun dochopa (V) u
35 docdopHas KHCHOTUa, buznueckue 16.01.2024 bu6nuoreka [IOK
U XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00ac0d0a
MOJTyYeHUeE.
Hcnonb3oBanue pocdaros B
36 KauecTBe anHepanLHHx 18.01.2024 bu6nuoreka [IOK
ynoopeHuii. 3arps3HeHue https://m.edsoo.ru/00adfc20
IpUPOIHOH cpeanl hocharamu
Yrnepon, pacipocTpaHEHHE B
37 npu 2 Ie[ g)mzmie u 23.01.2024 bubmorexa OK
PHPOJIE, . o https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBONCTBA
Oxkcunpl yraepoaa, ux
buznyeckue 1 XuMU4YeCcKHe Eub 1OK
. noinoTeKa
38 CBOMCTBA. DKOJIOTMYECKUE 25.01.2024 hitps://m.cdsoo.ru/00adfebe
POOJIEMBI, CBSI3aHHBIE C OKCHJIOM
yraepona (IV)
N but6mmoreka [IOK
39 VYrosbHast KUCHOTa U €€ COoNun 30.01.2024 hitps://m.cdsoo.ru/00ac006c
Ilpaxmuueckas paboma Ne 4 1o
40 teme "[lonyyenue yriexkucioro 01.02.2024 bu6nuoreka [IOK

ra3a. KauectBeHHas peakuus Ha
kapOoHar-noH" MHCTpyKTaX 1Mo

https://m.edsoo.ru/00ae027¢
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TBb Ne 6.

[lepBoHavanbHbIe MOHATHS 00

bu6mmoreka [IOK
41 OpraHWYECKUX BEILECTBAX KAK O 06.02.2024 hitps://m.c dsocE.Iru 1002e054e
COCIMHEHUSIX YIiiepoaa
N but6mmoreka [IOK
42 Kpemnuii u ero coenunenus 08.02.2024 hitps://m.cdsoo.ru/00ac080a
Ilpaxmuueckas paboma Ne 5.
Pemenne skcniepuMeHTATbHBIX Bu6morexa LIOK
43 3a71a4 1o TeMe «BakHelmnine 13.02.2024 hitps://m.cdsoo.rw/00ac0bf2
HEMETaJUIbl U UX COSTUHCHUS»
Huctpykrax no Th Ne 6
KonTpoasnas padora Ne3 o Bu6mrorexa LOK
44 TeMe «BakHele HeMeTalIbl U 15.02.2024 hitps://m.cdsoo.rw/00ac0e] 8
WX COSTUHCHUS»
Ananmus x/p.O6mas
XapaKTEePUCTUKA XUMUYECKUX
3JIEMEHTOB — METAJIJIOB. Bu6morexa LIOK
45 Meramindeckas CBSI3b U 20.02.2024 hitps://m.cdsoo.rw/00ac] 03
MeTaJInuecKasi KpucTauinuecKas
pemérka. PU3n4YeCKUe CBOMCTBA
METaJIJIOB
XuMHYECKHE CBOMCTBA METAJIJIOB. Bu6mrorexa LOK
46 3neKTpox1/n\vmqecm/m psn 22.02.2024 hitps://m.cdsoo.rw00ac] 156
HaIpsKEHUN METaJIOB
OO61me cnocoObI MOTYyYEHUS
MeTaioB. CruiaBel. Berauciaenus
47 M0 YPaBHEHUSM XUMHYECKUX 27.02.2024 bubmorexa OK

peaKLui, eClIi OAUH U3 PEareHTOB
COZIEPKUT IIPUMECHU

https://m.edsoo.ru/00ael 156
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bubmunoreka LIOK

48 [TonsiTHE O KOPPO3UU METAIIIIOB 29.02.2024 hitps://m.cdsoo.rw/00ac] 278
bu6mmoreka [IOK
49 [llenounbie MeTaIbI 05.03.2024 hitps://m.cdsoo.ru/00ac] 4b2
OKcCHUJIBI ¥ TUAPOKCUIBI HATPUS U bubmunoreka LIOK
30 KaJIust 07.03.2024 https://m.edsoo.ru/00ae14b2
51 U_[eJIO‘II:IOBCMeJIbHUBIe METaJIJIbI — 12.03.2004 bubmuoreka [IOK
KaJbIIUH U MarHum https://m.edsoo.ru/00ael5e8
Baxneiime coeluHEHUS bubnuoteka [JOK
32 KaJIbIUs 14.03.2024 https://m.edsoo.ru/00ael 5e8
53 O6o6nvleHI/Ie Y CUCTEMaTH3aIus 19.03.2004
3HAHHUI
54 JKEcTKOCTh BOABI U CIIOCOOKI €& 21.03.2004 bubmunoreka LIOK
YCTpaHEHHUS https://m.edsoo.ru/00ac1886
Ilpaxmuueckas paboma Ne 6 110
55 T?Me JKECTKOCTh BOIBI M METOBI 02.04.2004 bubnuotexa [JOK
e€ yctpaneHusa" MHCTpyKTax 1o https://m.edsoo.ru/00aelae8
Th Ne6.
N bu6mmoreka [IOK
>6 AmoMuHui 04.04.2024 https://m.edsoo.ru/00aelc64
57 AmdoTepHbIe CBOICTBA OKCHJIA U 09.04.2004 bu6nuorexa [IOK
THAPOKCHA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
>8 Keneso 11.04.2024 https://m.edso0o.ru/00ae1d86
59 OKcubl, THAPOKCUIBI U COTTU 16.04.2024 bu6nuoreka [IOK
xenesa (I1) u xenesa (I1I) https://m.edsoo.ru/00ae35e6
60 O06o001IeHre U CHCTeMAaTH3 AN 18.04.2004

3HAHUHI



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

Ilpakmuueckas paboma Ne 7.
Pemienne sxcniepMMeHTaIbHBIX

. bubmuoreka [{OK
61 3a7a4 mo teMe «BaxkHeine 1 23.04.2024 hitps://m.cdsoo.rw/00ac3des
METaJIJIbl U UX COEIMHEHUS»
Nuctpykrax no Th Ne 6
Brrurcnenus mo ypaBHEHUSM
XUMHUYECKHUX PEaKIHii, eClIi OJIUH
6 W3 pEareHTOB JIaH B U30BITKE HIIH | 25.04.2004 Bbubmunoreka LIOK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCcOBOM JOJIH BBIXOJIa MMPOIYKTA
peaxkuuu
63 O6o6nvleHI/Ie Y CUCTEeMaTH3aIus | 30.04.2004
3HaHUH
KonrtpoabHnas padora Ned o
64 TeMme «BakHelme MeTambl U X 1 07.05.2024
COCTUHEHUS
Amnanus x/p. BemectBa u BuG 1OK
. noinoTeKa
65 MaTepHuaJlbl B IOBCEIHEBHOU 1 14.05.2024 hitps://m.cdsoo.r/00ac3£50
YKU3HU YETIOBEKA
66 XI/IMPI‘IGCKOGUSEIFPSISHGHI/IG 1 16.05.2024 bu6nuoreka [IOK
OKPYKAIOIIEH Cpeb https://m.edsoo.ru/00ae4270
67 Ponp xumuu B penieHnn | 21.05.2004 Bu6muotexa [JOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
68 O06o01IeHre U cucTeMaTr3aIus 1 73.05.2024 bubnuotexa [JOK

3HAHWI.

https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiinonepHoe o011eCTBO
«M3narensctBo «IIpocBemenue»
» Xumus, 9 kimace/ Pyasutuc I'.E., ®enpaman @.I'., AkimornepHoe o0IIecTBO

«3marensctBo «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

3adeTHble pabOTHI O XUMUHM § KJacc: K yueOHuky ['.A.Pyn3utuca,
@.I".®enpamana "Xumus. 8 xkinacc". ®I'OC (k HOBoMY y4eOHHKY)/
T.A.bopoBckux. - M.: U3natenscTBo "Ox3amen", 2019

KoHTposibHBIE ¥ TIPOBEPOYHBIE paOOTHI IO XUMHH: 8 KJIACC: K YICOHUKY
I'.E.Pym3utuca, ®@.I'.®enpamana "Xumus. 8 kinacc". ®I'OC (k HoBoMy
yueonuky)/ I'.A.lIllunapesa, C.B./laBbigoukuna. - M.: 3narenbcTBo "Dk3amen",
2020

3adetHble pabOThI M0 XUMHH 9 KJtace: k yueonuky . A.Pym3utuca,

@.I". ®enpamana "Xumus. 9 xknacc". ®I'OC (k HOBoMY y4eOHHKY)/

T.A.bopoBckux. - M.: U3natensctBo "Ox3amen", 2019



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bu6mmoreka IJOK

https://foxford.ru

https://resh.edu.ru/



COI''TACOBAHO

3amecTuTelb aupekropa no Y BP
A.B.Kongparosa
29 aprycra 2023 rona

Kpacnogapcknii kpai r. CiaBsHck-Ha-Ky0anu
MYHUIUNIAJbHOE 00pa3oBanue CiiaBsHCKUI paiioH
MYHHMIIUNIAJIbHOE OI0KeTHOEe 001e00pa3oBaTe/ibHOE YUpeKIeHue
auuen Ne 4
nMeHHn kaBasepa opaeHa Kpacnoii 3se3nnl Cepres Hukonaesuua Manuka

U KaBaJiepa opaena My:xkecrBa Anapest Hukonaesuua JluBepoBckoro

KAJIEHAAPHO-TEMATHYECKOE
IIJTAHUPOBAHHUE

0 XUMMH
Kunace: 8 «A», 8 «by», 8 «B»

Yuurenn: Xygonuii ['anuna AnekcanapoBHa
KoaudecTBo 4acoB: scezo 68 uaca; 6 neoenro 2 uaca

[InanupoBaHue cOCTaBlIEHO HA OCHOBE: padoueil mporpamMmbl Xyaonaui ["anunbl
AJIEKCaHJPOBHBI, YMBEPIHCOeHHOU peuleHuem nedcosema (npomokoa Ne I om
31.08.2023 2.)

B cootBeTcTBUU ¢ @I OC OO0 (npuxaz Munoopuayku Poccuu om 17.15.2010e.
Nol897

c ©OI1 OO0 (npuxasz Munnpocsewenus Poccuu om 18.05.20232. Ne370

¢ yuemom QOcHosHOU obpazosamenvrou npocpammor. MBOY nuyeti Nod,
ymeepacoeHHoU peutenuem neocogema (npomoxon Nel om 31.08.23)

YMK: Xumus. 8 knacc: yueb. ona obweobpazoeam. Opeanusayuu /I'E.
Pyosumuc, @.I'". @envoman. — 6-e uzd. — M.: IIpoceewenue, 2018.



COI''TACOBAHO

3amecTuTenb qupekropa no Y BP
A.B.Konnparosa
29 aBrycra 2023 roaa

Kpacnogapckmii kpaii r. CinaBsiack-Ha-KyOanu
MYHHIUINIAJbHOE o0pa3oBaHue CiIaBSIHCKUII paiioH
MYHUIMIIAJbHOE 0I0ZKETHOE 00111e00pa30BaTe/IbHOE YUPekKIeHUEe
Jaunueii Ne 4
uMeHn kaBasepa opaena Kpacunoii 3Be3nbl Cepress Hukosaesuua Manmka

U KaBajiepa opaeHa My:xkecrsa Anapess Hukosiaesuya JIuBepoBckoro

KAJIEHAAPHO-TEMATHYECKOE
IIJTAHUPOBAHHUE

M0 XUMHUH
Kaace: 9 «4», 9 «b», 9 «B»

Yuurennb: Xygonuii ['anuna AnekcanapoBHa
KoaundecTBO 4acoB: sceco 68 uaca; 6 nHedento 2 yaca

[InanupoBaHre COCTaBIEHO HA OCHOBE: paboueit mporpamMmbl Xyaonuii ["anunb
AJIEKCaHJIPOBHBI, YMEepHcOeHHOU peuteHuem neocosema (npomokon Ne 1 om
31.08.2023 2.)

B cootBeTcTBUM ¢ @I'OC OO0 (npuxaz Munobpuayxku Poccuu om 17.15.2010e.
Ne1897

¢ ©OII OO0 (npuxaz Munnpocsewenus Poccuu om 18.05.20232. Ne370)

¢ yuemom QOcHoenou obpazosamenvuou npocpammoi MBOY nuyeii No4,
ymeepaicoeHHoU peutenuem neocogema (npomoxon Nel om 31.08.23)

YMK: Xumus. 9 wxnacc: yueb. Ona obweobpazoeam. Opeanusayuti /I'E.
Pyosumuc, ®@.I". @ervoman. — 6-e uzo. — M.: Ilpoceewenue, 2019,
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