MYHUIUIIAJIBHOE ABTOHOMHOE OBIIEOBPA30OBATEJ/IBHOE YUYPEXIEHUE -
CPEJJHSS OBIIEOBPA3OBATEJIBHAS HIKOJIA Ne 25
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PABOYASA ITPOI'PAMMA
yueOHoro npeamera «XUMMUSA»

u1st oOyvaromuxcst 8-9 kjaccoB



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHOM MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMsI, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe denaepalbHON paboyeil TPorpaMmbl
BOCIIUTAHUS U C Y4ETOM KOHLEIIUU MPEnoaBaHus Y4eOHOTo mpeaMeTa « XuMHUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpENCTaBICHUWE O IENAX, OOIel CTpaTeruu
oOy4eHHsi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCA CpPEACTBAMU Y4eOHOTO
npeaMera, YCTaHaBJIMBAET 00s13aTEIbHOE MPEIAMETHOE coAepKaHue,
NpEeAyCMaTPUBAET PACIpPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3zenaM M TeMaMm MPOrpamMMbl MO XUMHH, ONPENEISIET KOJIMYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4€TOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
OCOOCHHOCTEH  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpamMMbl HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE IeJIeH U3y4deHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOU JEATEIHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHH CIYXKUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0OydJaromerocs, ero mpeacTaBICHUN O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrpaioT (GopMUPYEMbICe XHMHUEH MPECTABICHUS O B3aUMOIIPEBPAIICHUSIX
PHEPruM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS Tr100aibHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOMN M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3I[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
dbopMHpOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011ei U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
0o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHHOW  ydueOHOU  JesTeIbHOCTH,
OKCIIEPUMEHTATLHBIX W HCCIICIOBATEICKUX YMEHHMM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHeHUu(UKON HaydHOrO0 MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHN €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHUXCS;



crocoOCTByeT (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
o0Opa3zoBaHue 00yJaIOIIHUXCA.

JlaHHBIe HampaBjieHUs B OOYYEHHWU XHUMHH OOECIEUMBAIOTCS CIEIU(DUKON
COJCp)KaHUsl  Yy4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IeIaroru4ecKu
alalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUH XWMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSITUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUHU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATHUM O XMMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI IIOHATHI O XMMHUYECKOM
peaknuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI TI0 TPHHIIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IPEIACTABICHUN
Pa3HOIO YPOBHS:

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

— Ilepuonnueckoro 3akona J{. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TPEACTaBICHHN 00 BIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEIIECTB B
pacTBopax.

Teopernueckrue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX (haKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEHM MPAKTUYECKOTO MPUMEHEHHSI U TOJyYEHUS
V3y4YaEeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABIIAIOLIECH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYEHUEM
3HAHUN W3 paHee W3YyUYCHHBIX YYEOHBIX NpeaMeToB: «OKpyKarommil MUp,
«bunonorus. 5—7 knacce» U «PuU3MKa. 7 KJIaccy.

[Ipy wu3yyeHUM XUMHUHM TPOUCXOJUT (POopMHpOBaHWE 3HAHUH OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUNA — Ba)KHEUIMUX (haKTOB, MOHATHH, 3aKOHOB ¥ TEOPETUUYECKHUX TMOJIOKECHUM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHNH K HAyYHbIM METOJAaM T[O3HAHMUS MPU HU3YYCHHHM BEIECTB U
XUMHYECKHUX PEaKIHi, B (OPMHUPOBAHUHM U PA3BUTHUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENbHOM U  y4eOHO-HCCIEeI0BATEIbCKON
NeSITEIbHOCTH, OCBOCHMHU NpaBUil O€30macHOTO OOpalleHHs C BELIECTBAMU B
MOBCEIHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENU TaKUE LI, KaK:

— (¢$OopMHpOBaHHE HWHTEIUIEKTYaJIbHO Pa3BUTOM JHMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
oOy4aromuxcsi K CaMOCTOSATEIbHOM IM03HABATEIBHON EATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecreueHne ycIoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOITUMUCS
OTbITa Pa3HOOOPA3HOI JESATETHLHOCTH, TMO3HAHUS W CAMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJTIOUEBBIX KOMIIETEHIIMI), MMEIONIMX YHUBEPCAJIbHOE 3HAUCHHE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— ¢QopmupoBanue oO0meld (YHKIMOHATBHOW U  €CTeCTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBACHATh W OICHUBATH SIBICHUA
OKpPY’KAIOIIeT0 MHpA, UCIOJIb3YsS 3HAHMS U OMbIT, MOJTYYCHHbIE MPU U3YYECHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHMH MpoOJieM B MOBCEAHEBHOM >KHU3HH U
TPYZIOBOM JESATEIIBHOCTH;

— (QopmupoBaHue y o0Oydyarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKHM 3SKOJIOTMYECKU
11eJ1Ieco00pa3HOro TOBEACHUS B OBITY M TPYIOBOW JEATENBHOCTH B IIEJAX
COXpPaHEHHS CBOETO 3/I0POBbsI U OKPY>KaIOIIEeH MPUPOIHOMN CPE/IbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOGHHUS OOIIEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOGWIIs U HANpPaBICHHOCTH AAJbHEHIIETo
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHUS XHMHM Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, coctapisieT 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 XUMHYECKHUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecTtBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeTonax MO3HAHMS B XMMHUM. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3zesneHust cMeceil.

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

Xumudeckas ¢Gopmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA COCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcUTENBbHAs MOJIEKYJIsIpHAs Macca. MaccoBas J0JIsI XUMHUYECKOTO 3JIEMEHTA B
COCJIUHEHUH.

KomnuectBo Beniectsa. Mosb. MomnsipHas macca. B3anmocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

@u3nuecKue U XMMHUUYECKUE ABJICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKHE ypaBHeHMs. Knaccudukaius
XUMHUYECKUX PEAKIUH (COCTMHEHNS, Pa3I0KCHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBUjiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ JIabopaTopHbIM O0OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
(bU3NYEeCKUX CBOWCTB 0O0pa3lOB HEOPTAaHMYECKUX BEIIECTB, HAOJIOJICHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUICHUE M KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
ONUCaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluid (pas3iioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopom conu meau (1),
W3y4eHHE CIOCOOOB pa3jieieHUsi CMeced: ¢ MOMOIIbI0 MarHuta, GUIbTPOBAHMUE,
BBITIApYBaHUE, JUCTUUIAIMS, XpoMaTorpadusi, MpoBeeHUE OYHUCTKU MTOBAPEHHOU
CONM, HaONIOJICHWE W  ONMUCAaHWE  PEe3yJbTaTOB  MPOBEACHHS  OTbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJICKYJ
(ILIapOCTEPKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3I€MEHT U MpOCTOe
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHe W XUMHUYECKUE
cBoiictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpUU M MPOMBINUIEHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakiuud, TePMOXUMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3/lyXa, YCUJIEHHE MAPHUKOBOIO0 3(pekTa, pazpylieHue 030HOBOTO CIOS.

Bonmopon — anemenTt M mpocTtoe BemecTBo. Haxoknenwe Bomopona B
npupoae, GU3NYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucmorsl u comnu.

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

dusnuyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBI.
HaceiieHHble 1 HEHAChIICHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBas 10Ji1 BEIIECTBA B PACTBOPE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponp pacTBOpOB B Ipupozie M B KU3HU 4esioBeka. KpyroBopor BoAblI B IpUPOJE.
3arps3HeHne NpUPOIHbIX BoA. OXpaHa v OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccuduxarus
OKCHUJIIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTepHbIE) U
HeconeoOpazyomue. Homenknatypa oxcuaoB. @Du3nmdeckue HU XUMHUYECKHE
cBOMCTBa OKCHUJIOB. [lomydeHune okcuoB.

OcHoBanus. Knaccudukanust ocHOBaHHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknarypa ocHoBaHuii. PU3NMYECKHME U XMMHUYECKUE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KUCIHOT. Psanx akruBHoctM MetaimioB H. H. bekerosa.
[TosryuyeHue KUCIOT.

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

['eneTnueckas CBSI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHUs KUCIOPOJa B BO3yXE, ITOJIyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M M3yYEHHUE CBOMCTB KHUCIOPOAa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHuss TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
ONMMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHUE, PpACIO3HABAHUE M H3yUCHHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojencTBue Bojioposa ¢ okcugoM meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEpUaioOB), HaOIOAeHHE 00pa3lOB BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS BEIIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOU
MacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHUJIEOMATEPHUAIIOB),



UCCJIeIOBaHNE OO0pa3lloB HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHIANKATOPOB B PACTBOPAX KHCIIOT W IIEIOYCH,
uzydeHue B3zaumojeinctBua okcuga meau (II) ¢ pacTBOpoM CEpHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUUil HEUTpaIM3alHM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJUIa JIPYTMM K3 PAacTBOpa COJIU, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEAUHEHUI.

IHepuoanueckuii 3axkoH u Ilepuognuyeckass cucreMa XUMHYECKHUX
iemenToB JI. . MengeneeBa. CrpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (GoOpMbI
[Teprnonnueckoit cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepnoast
u rpynmbl. OU3WYEeCKUi CMBICH MOPSAJKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOIAM.

3nauenue [lepuoaunueckoro 3akoHa u [leproauueckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB I Pa3BUTUs Haykh W npaktuku. . M. MenneneeB — y4€HbIM U
rpaXKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus. OKUCIUTEIBbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA ILIMHKA C PACcTBOPAMHM KHUCIOT W WIEIOYEH, IMPOBEICHUE OIMBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUIUN
(ropeHue, peakiuu pa3aoKeHus, COSIUHEHHUS ).

Mescnpeomemmnbnie ceasu



Peanuzanus MexnpeaIMETHBIX CBA3EH NpPU HM3YYEHUHM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAYyYHBIX
MOHATUHN, TAK U MOHSATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIS1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO011e ecTeCTBeHHO--HAay4YHbIE TOHSTHS: Hay4yHbIN (akT, TUNoTe3a, Teopus,
3aKOH, AaHaJIW3, CHUHTE3, KiIacCuPUKalus, TEePUOAUIYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHME BEIECTBA, Ia3, (pU3MyecKue BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COTHLE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKas] peaKUMs

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHYECKUX DJIIEMEHTOB IMEPBBIX TPEX TNEPUONOB, Kaiuus, KalblUsi H HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepumoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIIA KPUCTATUIMYECKONW PELIETKHU U
BHUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCS K PpAa3JUYHBIM KJIacCaM HEOPTraHUYECKUX
COEMHEHNI, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanys XuMU4ecKkuX peakiii Mo pa3iInyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIIOBOMY 3(deKTy, IMo
U3MCHEHUIO CTETNICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, 10 OOpPaTUMOCTH, TIO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHMUS.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [[oHsITHE 0 TOMOTEHHBIX M TeTEePOTE€HHBIX
peakuusax. [lonsatue o xaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIOLNIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEaKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHON peaKuuu. CocraBiienue YPaBHEHUM



OKHCJIUTEJIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  HCHOJB30BAHMEM  METOJA
3IIEKTPOHHOTO OaaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHUYecKo# cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIa0bIe JIEKTPOJIUTHI.

Peakinu nonHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3ICKTPOITUTHYECKOU
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [[OHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa W anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM peaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCA AUCCOLUUALMU KHCJIOT, WIEJI0YEe H COJEHN
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKW  MPOTEKaHWS  peakudid HOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pasyIoKEHUs, COCIMHEHNs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TOMOIIbIO KAUYECTBEHHBIX pEaKIMid Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HeMmeTaJyibl U MX COeIMHEHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3MUecKUe CBONCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJIEHCTBHE C METaUlaMU, HEMEeTa/llaMH, [Ieno4amMu). XJIOPOBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHuE. [lelicTBHe
XJIOpa U XJOpPOBOJOPOJa Ha OPraHU3M uelloBeKa. BakHeilme XJIOpUAbl U HX
HAaxO0JICHUE B IIPUPOJIE.

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CTpoeHue u (Pu3nyeckue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3UUECKUe U
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, Gu3MUeCKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakluu,
JeXalue B OCHOBE MPOMBILIUIEHHOTO CHOco0a TMOJMYYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAYECTBEHHAs pEeaKlus Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIMHEHUH B Mpupoje. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOLIEH Ccpelapl COSAMHEHUSIMU CEPbl (KUCIOTHBIE JIOXKAM,
3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIOCOOBI €r0 MPEeA0TBPAIICHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTpPAHEHHE B MPUPO/IE,
duznyueckue u xumMuyeckue cBoiicrsa. KpyroBopot a3ora B mpupojae. AMMuUak, ero
duznyecKkrue 1 XMMHUYECKHE CBOMCTBA, NOJyuyeHue U npuMenenne. Conu aMMOHus,
ux (U3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KUCJIOTa, €€ MoJiydeHHue, (PU3NYECKUe U XUMHUYECKHE
cBoMicTBa (0OIIME KaK TMPEICTaBUTES Kjacca KHUCIOT W crheruduueckue).
Hcrnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSL B KadyeCTBE MHHEPAJIbHBIX
ynoopeHuil. XuMHU4eCKOe 3arpsi3HeHUE OKpYXKarolle cpepl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, u3HIeCKre 1 XUMHIESCKHUE CBOMCTBA,
nosyuerue. Mcmons3oBanne GocdaToB B KaYECTBE MUHEPATBHBIX YI0OPEHUH.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynmnbl. OcOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHUA.  YTIEpOoJ,  aJUIOTPOIHbIC
MOAM(UKALIMKM, PACIpPOCTpaHEHUE B NpUpoAe, (QU3NYECKUEe U XUMHUYECKUE
cBoiicTtBa. Ancopbuusa. Kpyrosopot yriaepona B mpupone. OKCUIbI yriiepoaa, ux
¢usznyecknue W XUMHYECKHE CBOMCTBA, JCHCTBUE Ha J>KUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIOM
yraepoaa (IV), rumoreza rinoOaJbHOTO TMOTEIJICHUS] KIMMaTa, NapHUKOBBIM
s dekT. YroapHas KUCIoTa U €€ COu, X (PU3MYECKUe U XMMUYECKHE CBONCTBA,
nojiyuyeHue W npumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHavasibHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuposHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MPUPOIHBIMN Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (O€H3MH), UX poJib B OBITY W TNPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, OeJIKaX, yriieBoJax — U UX
poid B KM3HM 4eloOBeKa. MarepualibHOEe €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoeauHeHHs KpemMHusi B mpupozae. OOume mnpeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B IPOMBILIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobaembr 6e30macHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
IIPOBE/ICHNE KAUECTBEHHBIX PEaKlMi Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIHE (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
rajoreHoB M HX COEJUHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOOpa3naMu XJIOPUIOB (TajJOTCHHMJIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPHUAIIOB), HAOIIOACHUE Mpoliecca OOYIIIMBaHUS caxapa IoJl IeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHYECKMX CBOMCTB
pa30aBIeHHOIN CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha cyabdar-
WOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (DU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuit, moaydeHue,
coOupanue, pacrmo3HaBaHWE MW W3Y4YEHHWE CBOWCTB aMMHaKka, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHUAJIOB), U3ydeHue  Mojelsen
KPUCTAJUIMYECKNX PEmETOK anmasa, rpadurta, dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJydeHUe, COOMpaHue, pacro3HaBaHUE W W3YUYCHHE
CBOWCTB YIJICKUCIIOTO Trasa, MPOBEJCHHE KAYECTBEHHBIX PEakiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U M3y4YCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHHUE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaykHeuIe HeMeTaluIbl U UX COCIMHEHUS».

MeTtasjibl M X COeTUHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmommyeckor cucreMe XuUMUYECKUX 3yeMmeHToB /J[. H.
MengneneeBa u crpoeHus aTromMoB. CTpoeHue meTauioB. Meramnuyeckasi CBSA3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKas  peme€Tka.  DJIEKTPOXUMHUYECKUH  psll
HaIpsDKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0mue
CrocoObl Mody4yeHuss MeTamioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTryH, TIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIIIEHHOCTH.

[lenounble MeTaIIbl: MOJ0XKeHUe B lleprognyeckoil cucteMe XUMHUYECKHUX
anementoB JI. 1. MeHnnaeneeBa, cTpoeHHE MX aTOMOB, HaXOXXJI€HHE B MPHUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). Okcuiabl u



TUJIPOKCUIBI HAaTpusi W Kanusd. l[IpuMeHeHne 1mEenoYHbIX METALNIOB W HUX
COCIUHEHUU.

[[lenoyHno3emenbHble METAJUIbl MarHMid M KaJblMH: IIOJIOXKEHHE B
[Tepuoanueckon cucreMe xumudeckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXO0KJIEHHE B IIpupoie. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelne coequHEHUS Kalblus (OKCHH, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AOMUHHUI: TI0JI0)KeHUE B [leproandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3nUecKue U
XUMUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJFOMUHMUSL.

Keneso: nonoxenne B [leproguueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUEe B mnpupone. Duznyeckue u
XUMHUYECKHE CBOMCTRA *kene3a. Okcuibl, rTuapoKcuabl U cou xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHWE C OOpa3laMud METa/IOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB  KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOECHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJb30BAHHWE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJIEOMATEPHUAIIOB), TMPU3HAKOB  IMPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajablUs, aTIOMUHHUS, [IUHKA, KeJe3a
(IT) u xxenesza (I11), meau (11), HabmroAEHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, Kalus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BakHeniume
METaJUIbl U KX COCTUHEHUS».

XHMHUS M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX 0KOraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUe OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
pooJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuaIbl).

Mesrcnpeomemmnuie ceasu



Peanuzarust MeXnpenMeTHBIX CBSI3ed TPW WM3YYEeHWHW XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BAaHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSATUH, TaK W TOHATHH, SBJSIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWsi, aHallM3, CHUHTE3, KiacCUpUKAKA, TMEPUOIUIHOCTh, HAOIIOJACHHUE,
OKCIIEPUMEHT, MOJCIIMPOBAHNE, W3MEPEHHUE, MOJIENb, SBIICHHE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

dusuka: Marepusi, aToM, OJCEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJIYTPOBOJTHUKH, ~ JUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITMICCKAS
peméTka, CIuiaBbl, (pU3MYECKHE BEIMYMHBI, CAMHUIIBI W3MEPEHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHMS, MUKPOIJIEMEHTHI, MAKPOSJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHUHEpaANIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XMMHH B €IMHCTBE Y4YEOHOH Hu
BOCIIUTATEIIbHOU JEATEIBHOCTA B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUjaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE ~ pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAlUN W
pacCLIMpPEHHE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U HAay4YHOMY HAacJeIHI0, NMOHMMAaHHUS 3HAYEHHUS XHWMHUYECKOW HAayKd B >KM3HU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOH,  y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUAAX
JESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUHM Y4€OHBIX, ITO3HABATEIbHBIX 3a7]a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINIOMOIIM B IIpOLIECCE OTOM Yy4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJECHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WLHHA
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHYECKNE TPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOLINE
OCHOBY JJI [TOHUMaHHUs CYIIIHOCTH HAay4YHOM KapTUHBI MHpA, MPEIACTABIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOABI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUU II0
XUMHH, HEOOXOIUMBIE Uil OOBSICHEHHS HAO0JIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Y4eOHBIMM TEKCTaMH, CIPAaBOYHOMN



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CpPEICTBaMH HHGOPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYEHHI0 U TO3HAHUIO, JTI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM W  HUCCIEeA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANpPaBIEHHOCTH M YPOBHS OOy4YeHUs B
JIaTbHEHIIEM;

4) popMupoBaHuS KYJbTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0POBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrosl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJIO/IEHUS TpaBW OE30MAaCHOCTH TMpU  OOpaIieHuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUEHHUIO Tpodeccuil u TpyJia pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHS TMPEAMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIM BBHIOOD
WHUBUTyAIbHOW TPACKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON IeITEIbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JI0rMYeCKOro BOCIIMTAHMS

HKOJIOTUYECKH 1EJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTrO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nYeCKOMY M TICUXHYECKOMY 3JI0POBBIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
IpaBuJ €30MACHOTO MOBEICHUS MpU padoTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAIOIMIMNX 3J0POBBIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLIEeH IPUPOJIHON CPENOU, I ITOBBIIICHHUS
YPOBHSL  3KOJIOTHYECKOW  KYyJIbTYpbhl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pEeUIeHHs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAyYHbIE TOHATUS (3aKOH, Teopus,
IOPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUUN M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MUPA, U YHUBEpPCAIbHbIC yaeOHbIE eUCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphle oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J1ornyeckue aeicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATHh UX XapaKTEpHbIC
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMUMU TOHSTHSIMH), WCIOIb30BAThH
MNOHATHUS Il OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCH(UKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyUCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JIeJIaTh BHIBOJIBI U 3aKIIOUCHHS;

YyMEHHE TMPUMEHSATh B TMPOIECCe IMO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHBIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEININ, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBLIBATH MIHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyna W YypaBHEHHUE
XUMUYECKON PEAKIUMU — MPU PEUICHUH Y4eOHO-IT03HABATENbHBIX 33/1a4, C YYETOM
ATUX MOJIECIBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUUYMHHO-CIEJACTBEHHBIE CBSI3M U
NPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Ba3oBhIe uccieaoBaTe/LCKHE JeCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI I10
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUM;

NpUOOpPETEHUE OINbITa IO T[UIAHUPOBAHWIO, OpPTraHU3alMU U MPOBEJACHUIO
YYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaONIoJaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 pe3ysbTaT, (GopMyaHpoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 TMpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh W HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TIOJTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JMTeparypa XUMHUYECKOrO COJAEpKaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IUYHbIE METOJbI U 3aMpPOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOJUMBIX IS BBIMOTHEHUS
y4eOHBIX U TO3HABATEIbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTUM,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBLHYIO (POpMY MpeCTaBICHUS HHHOPMAITIH U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll  HECIOXHBIMU CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpadyKu U UX KOMOWHALIMSIMU;

YyMEHUE UCIOJIb30BaTh MW aHAJM3UpPOBaTh B IIpollecce Y4YeOHOU U
UCCJIEI0BATENLCKON JEATEIbHOCTH MH(POPMALUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPYKAIOWIEH MNPUPOTHON
CpEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juaiora W (WiIM) IUCKYCCHUH) IO
CymecTBy  oOcyxaaeMoil  TeMbl, (OpMYJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS IPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPEJCTaBIATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUI0
pEe3yNbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (JJaOOpaTOPHOIO OIbITa,
J1abopaTopHOI pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENbHOCTH MPU  PEIICHUU
BO3HMKAIOIIMX MpPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBHI, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBepCAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIN JACSITeNIbHOCTH, IUIaHUPOBATD,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BbIOMpaATh Hanbosiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHbBIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSITh WM KOPPEKTHPOBATH
MPEIJIOKEHHBIN  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUU 33JaHUM C Y4ETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OLICHMBAaTh COOTBETCTBHE IOJIYYEHHOTO pe3yJbTaTa 3asBICHHOW IIENH, YMEHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATh KOHTEKCTHI, MPEIaraeMbIe B YCIIOBUH 3aIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEeIbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIC 3HAHWSA, YMEHHUS U CIIOCOOBI



NeucTBUM, crnenupuyYecKkne s TpeAMETHOM o0nactu  «XuMHUS», BHUIBI
JEATEIbHOCTH IO  TOJYYEHUIO HOBOTO  3HAaHWUS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO W MPUMEHECHUIO B PA3JIMYHBIX YYCOHBIX U HOBBIX CUTYAITUsIX.

K xoHIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PpACKpBIBATH CMBIC] OCHOBHBIX XMMHUYECKHX IMOHATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb, IJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMUMHYECKasi Peakius, KiIacCUu(PUKaius peakiuii: peaxiuu
COCIUHEHUS, PpEaKIUU Ppa3JI0XKEHUs, PpPEaKIUU 3aMEIICHUs, PpEaKIuu
o0MeHa, 3K30- U IHAOTEPMHUYECKHUE PEaKIUU, TEIJIOBOM 3PDEKT peakiui,
PO aToMa, HJIEKTPOHHBINM CIIOM aroma, aToMHas OpOUTab, PAJANYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccOBas JOJisl BEIIECTBA
(mpolieHTHAsi KOHIICHTpAIus) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aWUMOCBS3b OCHOBHBIX XHMHUYECKMX NOHATHA U
MPUMEHSITH 3TU OHSTHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

e HCIOJBH30BAaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAUHEHUU I10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa J[. M. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT WX MOJIokeHUs B llepumoamueckoit cucreme,
3aKOHOB COXPAaHEHMUS MAacChbl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckon
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3nyaTh TMOHITUS «TJIaBHAA
noarpynna (A-rpynmna)» u «mnobounast noarpymnmna (b-rpynmna)», mansie u
OoJbpIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUS, KOTOpblE HMMEIOTCS B
tabnune «llepuoguueckass cucTteMa XuUMHUYECKHX »dyemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



XUMUYECKHUX JIEMEHTOB (COCTaB U 3apsij s/ipa, 00IIee YHCIO dIEKTPOHOB
U pacmpeeeHUe UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTAaHWYECKHUE BEIICCTBA,
XUMUYECKUE peakuuu (10 YUCIy UM COCTaBy YYacCTBYIOLUIUX B pPEAKIUU
BEILIECTB, 10 TETIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIM;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOro »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIIUU;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHONU EITEIbHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTEeMAaTH3alluio, KIacCHU(pUKAIHIO,
BBISIBJICHWE MPUYUHHO--CIEACTBEHHBIX CBS3€H — JJIsl M3Y4Y€HHUs CBOICTB
BEIIECTB M XHMHYECKUX pEaKIUd, EeCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHMUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjiaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7a0b0paTOpHbIM  000pY/IOBaHWEM, a TakXKe TMpaBuiiaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHHIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPENECITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUIAHUPOBATh M MOPOBOAUTH  XUMHYECKHME  SKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xonIy oOyuenus B 9 kj1acce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YYAIONIUXCSl YMEHUI:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHSATHWA: XUMHUYECKUM
JJIIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHWUOH, IPOCTOE BELIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS IUCCOLUMALMS, PEAKIUH HOHHOIO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMblE U



HEOOpaTUMbIE PEAKLHMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb, OKHUCIEHHE M  BOCCTAHOBJICHUE,
aIIoTponus, aM(pOTEepPHOCTh, XUMHUUYECKas CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOM pEaKUHUH, TMPEIEIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
MIPUMEHSTh 3TU OHATHUSA MPU ONMCAHUH BELIECTB U UX MPEBPALLICHU;
UCIIOJIb30BAaTh XMMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJIeHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUI;

ONPEIEATh BAIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COEIMHEHMSIX Ppa3IMYHOTO COCTaBa, IPUHAMAJIEKHOCTh BEIIECTB K
ONPENCIIEHHOMY KJIacCy COCAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJeHTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHUSIX, 3apsi/l MOHA 10 XUMHUYECKOH (QopMmyJsie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAILUINYECKON
PEIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3axona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINHUCHhIBAaTh W XapaKTEPU30BATh
Tabnnuynyo Gopmy llepuoanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymnmna (A-rpynmna)» U «moOodHas
noarpynna (b-rpynma)», manble u OOJbIIME TEPUOIBI, COOTHOCHUTH
0003HaUYeHHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHKAMH  CTPOEHHSI  aTOMOB  XMMHUYECKHUX
AIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpezieieHue HMX IO DJIEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npejesiax MajbIX MEePUOOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YHCIy U COCTaBy YYAcCTBYIOLIUMX B PEAKLUU
BEIECTB, MO TEIJIOBOMY 3P (HEKTy, 0 WU3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUYECKHE XUMHUYECKHE
CBOMCTBAa IMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
IpUMEpPaMH MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOLIHMX
XUMHUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUSA DJEKTPOJUTUYECKOW JHCCOLMALMU  KHUCJOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHUS pEaKIHii, TMOATBEPKIAOININX CYyIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYI0O MOJIEKYISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MaCCOBYIO JIOJII0 BELIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOioaTh  MOpaBWia  MOJb30BAaHUS ~ XUMHUYECKOM  mocyaol U
7a00paTOpHBIM  O0OpYyJIOBaHMEM, a TaKXKe IMpaBWia OOpaIlleHUs C
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbIIOJIHEHHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOJATBEPIKTAIONINE  KAaYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

NPUMEHSATHh OCHOBHBIE OINEpPAllUd MBICTUTEIbHON J1EATEIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTEeMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJI M3Y4YEHHUS CBOWCTB BEUIECTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAyYHbIE METOJIbl TO3HAHUS —
HAOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacos
Ne HaunmenoBanue pa3aeoB u JIeKTPOHHBIe (M (POBHIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTejibHbIE pecypchbl
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHYECKHE TIOHATHUS
XuMHST — BakHast 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

' MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837¢

YeJloBeKa

12 BelectBa 1 XuMu4eckue 15 1 bubmuorexa [JOK

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

Uroro no pazgeny 20

Pa3nes 2. BaskHelilmme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB
)1 Bosznyx. Kucnopoa. [Tousitue 6 bubanorexka [HOK

’ 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bognopon.Ilonstue o kucnorax 2 1 bubmmoreka [IOK

' U COJISX https://m.edsoo.ru/7f41837¢
73 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubanorexa HOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 1 1 1 bubmuotexa [JOK

’ HEOPraHUYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasznea 3. [lepuoaguueckuii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH




[lepuonuueckuii 3aKOH U

31 IIepuoanueckas cucrema 7 bubnumoreka [IOK
XUMHUYECKHX deMeHTOoB /1. W. https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBA3b. BuGmiorexa LOK

32 Oxuctenbio- 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIIHH

Hroro no passeny 15 Eggg;gj;;ggﬁfmsnc
PeszepBHoe Bpems 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM undposBbie
Ne ni/m P Kontpoabnbie  IIpakTnueckue (uubp )
NMPorpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO M XuMu4ecKkne peakiun
L1 [ToBTOpEHME 1 yriTyOJIeHHE 3HAHUT 5 1 bubnnorexa [HOK
’ OCHOBHBIX pa3ZiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmoreka [JOK
’ peakuuit https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAsT JUCCOLIHAIIHS. 2 1 1 bubanorexka [HOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
)1 OO6mas XapaKTepUCTUKA XUMHUIECKUX 4 0 1 bubanorexa [HOK
’ sneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMHUIECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmmorexa LHOK
' PYTHIRL L-ep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
23 aneMeHTOB VA-rpymmsl. A30T, Gpochop 1 ux 7 0 1 bubmmorexa LHOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas xapakTeprUCTHKa XUMUYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriaepon u 8 1 2 bubmmorexa [TOK
' . PYHTIRL. PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Uroro no pazgeny 25




Pa3gen 3. MeTasibl M HX COeTMHEHUSA

. bubmuorexa [JOK
3.1 Obume crolicTBa MeTaIoB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Bakueinume MeTamisl 1 X COEIUHEHUS 16 hitps:/m.cdsoo.rw/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u okpy:kapmas cpeaa
4.1 BemniecTBa 1 MaTepuabl B )KU3HU UEJIOBEKA 3 bubnmorexa IOK
) B P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
Pa3gen 5. Ha3Banue
Hroro 0
PesepBHOE BpeMs 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoauyecTBo 4yacoB
Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka KonTpoabusbie IIpakTuueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
[Ipenmer xumuu. Ponb
1 XWMHH B ’KHW3HU YeJIOBEKa 1 0 0 buomorera [IOK
' 04.09.2024  https://m.edsoo.ru/ff0d210c
Tena u Bemecrtna
) IlonsTue o metomax | 0 0 bubmunoreka LIOK
IMO3HAHUS B XUMHUU 06.09.2024  https://m.edsoo.ru/ff0d227¢
[TpakTuyeckas padora Ne 1
«ITpaBuna paboTsI B
3 nabopaTopuu U MPUEMBI | 0 1 Bu6muotexa [JOK
oOparieHus ¢ 11.09.2024  https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
o0opyIoBaHUEM)
YucThie BElleCTBa U CMECH.
4 CriocoObI pa3ieacHus 1 0 0 bubmorexa HOK
. pas 13.09.2024  https://m.edsoo.ru/ff0d26ca
cMmecei
[TpakTuueckas pabora Ne 2
5 «Paznenenue cmeceit (Ha | 0 1 bubnuoreka [JOK
MIPUMEPE OYUCTKHU 18.09.2024  https://m.edsoo.ru/ff0d28c8
MIOBAPEHHOM COJIN)»
bu6mmoreka [IOK
A 1
6 TOMPI H MOTIEIYIIH 0 0 20.09.2024  https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKUE DJIEMCHTEI. 1 0 0 bubmunoreka LIOK
3Haku (CUMBOJIBI) 25.09.2024  https://m.edsoo.ru/ff0d2be8




XHUMHYCCKHUX DJICMCHTOB

g IIpocTeie U Ci10KHbBIE Bu6muotexa [JOK
BEIIECTBA 27.09.2024  https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE bu6nuoreka [IOK
y4YEHUE 02.10.2024  https://m.edsoo.ru/ff0d2d50
3aK0OH MOCTOSIHCTBA COCTaBa
BelleCcTB. XUMHUUYECKas
10 dbopmyna. BaneHTHOCTh buomorexa [IOK
pMyIa. 04.10.2024 | https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX
JJIEMEHTOB
OTtHOCHUTENbHAsA aTOMHAas
11 macca. OTHocUTENILHAS BrbmaoTexa IIOK
i 09.10.2024 | https://m.edsoo.ru/ff0d323c¢
MOJIEKYJISIpHAsl Macca
MaccoBas gois
12 XUMHUYECKOTO DJIEMEHTA B Bubmzorexa [IOK
11.10.2024 | https://m.edsoo.ru/ff0d350¢
COEIMHEHUN
13 KomuuecTBo BemecTna. Bbubmunoreka LIOK
Mons. MonsipHas macca 16.10.2024  https://m.edsoo.ru/ff0d5230
Dusnyeckre 1 XUMHUYECKHE
14 SIBJICHUS. XMMHYECKas BrbmaoTexa IIOK
' 18.10.2023 = https://m.edsoo.ru/ff0d37fa
peakuus
[Ipu3Haku u ycioBus
15 OPOTEKAHUS XUMHUECKUX BrbmaoTexa IIOK
P . 23.10.2024 | https://m.edsoo.ru/ff0d3al6
peakiuii.
3aKOH COXpPaHEHUSI MACChI
16 BENIEeCTB. XUMHUUYECKUE Bubmzorexa LIOK
- ] 25.10.2024  https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
17 BrrunciaeHus KoJInu4yecTna, Bbubmunoreka LIOK




MaccChl BEIIECTBA 110 06.11.2024 | https://m.edsoo.ru/ff0d5708
YPaBHEHHUSIM XUMHUYECKHIX

peakuuii

Knaccudukamms

18 XUMHYECKUX PEaKIui bu6nuoreka [IOK
(coenrHeHuUsI, pa3IoKEeHHUS, 08.11.2024 = https://m.edsoo.ru/ff0d3{34
3aMeleHus, o0OMeHa)

M. B. JlomoHOCOB —

19 YUIEHBIA-IHITUKIIOTICTUCT. bubmunoreka LIOK
O0006111eH1E U 13.11.2024 | https://m.edsoo.ru/ff0d40c4
cucTeMaTH3allus 3HaHUH
KonTpomnpHas padora Nel mo

20 TeMe «BemecTBa u bubnnorexa LIOK

15.11.2024 | https://m.edsoo.ru/ff0d4290
XUMHUYECKHUE PEAKIUI»
Bo3nyx — cmecsh ra3os.

21 Cocras Bo3ayxa. Kucnopon bubmmoreka [JOK
— DJIEMEHT U MPOCTOE 20.11.2024 |  https://m.edsoo.ru/ff0d448e
Benrectso. O30H
DOU3NYECKUE U XUMUYECKHUE
CBOICTBA KMCJIOpPOJa

22 (peakiuu OKuCICHUS, bubnnorexa LIOK

22.11.2024  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06
OKCHJIax
CriocoObI mosryueHust

7 KHCIIOpO/ia B 1a00paTOpuu U bubnmoreka [JOK
[IPOMBIIIIICHHOCTH. 27.11.2024  https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa

24 TerutoBoit apdext bu6nuoreka [IOK
XMMHYECKON PEAKIINH, 29.11.2024 @ https://m.edsoo.ru/f10d4790




IIOHATHUEC O
TCPMOXUMHUYCCKOM
YpaBHCHHUH, 3K30- U
SHAOTCPMHUYCCKUX PCAKIUAX

TormmmBo (HedTh, yroias u
MeTaH). 3arpsi3HeHHE

bu6mmoreka [IOK

25 BO3/IyXa, CIIOCOOBI €r0 04.12.2024 | https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
[TpakTrueckas padora Ne 3

26 no teme «llonmydyenue u bu6nuoreka [IOK
coOupaHue KHCIOpOaa, 06.12.2024  https://m.edsoo.ru/ff0d4ae2
H3YyYEHHUE ETO CBOMCTB)»
Bonopon — anemeHT u

27 HpOHCfOGHBeI_HeCTBO. bubnnorexa LIOK

11.12.2024 | https://m.edsoo.ru/ff0d4dd0

Haxoxnenue B mpupoe
DOU3NYECKUE U XUMUYECKHUE

28 CBOKCTBA BOJOPO/A. bubmorexa [IOK

13.12.2024 | https://m.edsoo.ru/ff0d4dd0

[Ipumenenue Bogopoaa

29 [TonsiTue o KUCIOTAX U bubnuoreka [JOK
COJISIX 18.12.2024 = https://m.edsoo.ru/ff0d50d2

30 CriocoOsI ToTydeHust bu6nuoreka [IOK
BOJIOpOJIa B 1JabOpaTopuu 20.12.2024  https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4

31 o teme «llonyuenue n bubnmoreka [JOK
coOupaHue BOJ0po/a, 25.12.2024  https://m.edsoo.ru/ff0d4f42
W3yYEHHUE €r0 CBOMCTB)»

0 ModsipHbIii 00BEM T'a30B. Bu6muotexa [JOK
3akoH ABoraapo 27.12.2024  https://m.edsoo.ru/ff0d542¢




Brruucienus o0béma,
KOJIMYECTBA BEIIECTBA I'a3a

33 10 €TI0 U3BECTHOM bubmmorexa LOK
Y 10.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WM
00BEMY
Brruncnenus o0bEMOB razos
34 10 YPAaBHEHUIO PEAKLUU HA bu6nuorexa LIOK
OCHOBE 3aKOHA 00BLEMHBIX 15.01.2025 | https://m.edsoo.ru/ff0d5708
OTHOIIIEHUU I'a30B
15 DOU3nIeCKrue U XUMUYECKHUE bubmuoreka [JOK
CBOMCTBA BOJEI 17.01.2025 | https://m.edsoo.ru/ff0d587a
16 CocTaB OCHOBaHMH. bubmuoreka [{OK
[Tonsitue 06 MHIUKATOpaAX 22.01.2025 | https://m.edsoo.ru/ff0d59¢2
Boga xak pactBopuTens.
Hacpmiennsie u
37 HEHACBII[EHHBIE PACTBOPEI Bubmorexa OK
0 pacTBOPEL 24.01.2025  hitps://m.cdsoo.ru/ff0d5b40
MaccoBast goJIsI BEIecTBa B
pacTBope
[TpakTuyeckas padora Ne 5
o teme «IIpurorosinenue
38 aCTBOPOB C OIIPEAEIEHHON Bubmiorexa OK
P p . 13 A 29.01.2025 = https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIei
PacTBOPEHHOTO BEIIECTBAY»
KonrtponsHas padora Ne2 o
39 Teme «Kucnopoa. Bomopo bubmmorexa [OK
PO BOAOPOA. 31.01.2025  https://m.edsoo.ru/ff0d6342
Bona»
OKcHuIBI: COCTaB,
40 Kiaccuukanus Bubmmorexa [IOK
’ 05.02.2025 | https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa




[Tonyyenue u XuMU4IECKHE
CBOMCTBA KUCIIOTHBIX,

bu6mmoreka [IOK

41
OCHOBHBIX U aM(OTEpHBIX 07.02.2025  https://m.edsoo.ru/ff0d664e
OKCHUJIOB
OcHOBaHUS: COCTaB,

42 KJ1accupuKamms bubmorexa OK

HL 12.02.2025  https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [Tonyyenue u XuMU4IECKHE bubnmoreka [JOK
CBOWCTBa OCHOBAHU U 14.02.2025  https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras,

44 Kiaccuukanus bubmorexa [IOK

HIL 19.02.2025  https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

45 [TonyuyeHnune u xuMn4eckue bu6nuorexa LIOK
CBOMCTBA KUCJIOT 21.02.2025  https://m.edsoo.ru/ff0dfee2
Comnu (cpennue):

46 HOMEHKJIaTypa, CII0COObI bu6nuoreka [IOK
IOJIYYEHUA, XUMUYECKUE 26.02.2025  https://m.edsoo.ru/00ad9474
CBOICTBA
[TpaxTrueckas padota Ne 6.

Pemenue

47 AKCIEPUMEHTAIBHBIX 3a]1a4 bu6nuoreka [IOK
1o Teme «OCHOBHBIE KJIACCHI 28.02.2025  https://m.edsoo.ru/00ad9b7c
HEOPTaHUYECKUX
COEIUHECHUIN»

['enernueckas CBS3b MEXKAY
48 KJIacCaMU HEOPraHUYECKUX bubmorexa OK
N P 04.03.2025 | https://m.edsoo.ru/00ad9as50
COETMHEHU I
49 Kontponbnas padota Ne3 o bubmorexa [IOK

https://m.edsoo.ru/00ad9ela




TeMe "OCHOBHBIE KJIACChI
HEOPraHuYeCKuX
coequHeHuin"

11.03.2025

50

[TepBbie MONMBITKH
KJIacCU(PUKAITIHI
XUMHUYECKHUX 3JIEMEHTOB.
IlonsTHe 0 rpynmax
CXOJIHBIX 3JIEMEHTOB

13.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

51

[Tepuonuueckuii 3aKOH 1
[Tepuonuueckas cucrema
XUMHYECKHUX dJIEeMEHTOB /1.
H. Menneneena

18.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52¢c

52

Crpoenune atomoB. CocTaB
aTOMHBIX sifiep. M3oTombl

01.04.2025

bubmunoreka LIOK
https://m.edsoo.ru/00ada342

53

CrtpoeHue 3JIeKTPOHHBIX
000JI0YEeK aTOMOB
anemeHToB lleproauyeckon
cucteMmsl [. . Menaeneena

03.04.2025

bubmunoreka LIOK
https://m.edsoo.ru/00ada6bbc

54

XapakTepucTuka
XAMHYECKOI0 3JICMEHTA I10
€ro I0J0KCHHIO B
[Tepuoanueckoii cucreme /1.
H. Menneneena

08.04.2025

bubmunoreka LIOK
https://m.edsoo.ru/00ada824

55

3nauenue [lepuonnueckoro
3aKOHA Ul pa3BUTUS HAYKH
u npaktuku. /. W.
MenpeneeB — y4EHBIN,
Ne/1aror U rpakJaHuH

10.04.2025

Bbubmunoreka LIOK
https://m.edsoo.ru/00ada96e

56

DNEeKTPOOTPULIATETLHOCTh

Bbubmunoreka LIOK




aTOMOB XHUMHYECKUX 15.04.2025 @ https://m.edsoo.ru/00adaab8
JJIEMEHTOB
57 Honnas xumMudeckas CBS3b bubmorexa HOK
17.04.2025 | https://m.edsoo.ru/00adac34
58 KoBanentnas nomnsipuas bu6nuoreka [IOK
XUMHYECKAs CBA3b 22.04.2025  https://m.edsoo.ru/00adaab®
59 KoBanentHas HenomnsipHas bu6nuoreka [IOK
XHUMHUYECKASA CBI3b 24.04.2025  https://m.edsoo.ru/00adaab9
bubmunoreka LIOK
60 C
TEHCHD ORHCICHHA 29.04.2025  https://m.edsoo.ru/00adae28
OKUCIUTEILHO-
61 BOCCTaHOBHUTEIIbHBIC bubmorexa [IOK
06.05.2025 | https://m.edsoo.ru/00adb076
peakiuu
6 OKucnIuTenn U bubmuoreka [JOK
BOCCTAHOBHTEIH 08.05.2025 | https://m.edsoo.ru/00adb076
Kontponbnas padota Ne4 o
63 Teme «CTpoeHne aToMa bubmorexa HOK
P ) 13.05.2025  https://m.edsoo.ru/00adb486
XHUMHYecKast CBAI3b)
O0600111eHE U
64 cucTeMaTu3alys 3HaHuH 110 buGnnorexa LIOK
" . " 15.05.2025 | https://m.edsoo.ru/00adb33c
teme "CTpoeHue aTomMa
O0600111eHE U
65 cHUCTeMaTHu3aIvs 3HaHUH 110 bubmorexa [IOK
" B " 20.05.2025  https://m.edsoo.ru/00ad9cb2
TeMe "XuMU4eckast CBAI3b
66 [Ipouecchl OKHUCIIEHU U https://foxford.ru/wiki/himiya/okislitelno-
BOCCTAHOBJICHUS 22.05.2025 @ vosstanovitelnye-reaktsii
67 O0006111eH1E U bubmunoreka LIOK
cucTeMaTu3alys 3HaHuH 110 27.05.2025 | https://m.edsoo.ru/ff0d61c6




TeMe "OKHUCIUTENLHO-
BOCCTAHOBUTCIILHEBIC
peaxkuun"

Htorosoe 3anstue.

68 TeopeTnueckue OCHOBBI 1 79.05.2025
XUMHH
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




9 KVIACC

Ne

n/
n

Tema ypoka

KoanuecTBO 4acoB

Bce
IO

KonTpoa
bHbIE
padoThI

IIpakTuye
CKHe
padoThI

Jara
HU3y4eH
us

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJbHbI
e pecypchbl

[Tepuoanuecku
M 3aKOH.
IIepnonuuecka
sl CHCTEMa
XUMHUYCCKUX
aneMeHToB /I,
n.
Menngeneena

04.09.2
023

bu6mmoreka [IOK
https://m.edsoo.ru/0
0adb59e

3aKOHOMEPHOC
TH B
M3MEHEHUU
CBOICTB
XUMHYECKHX
AJIEMEHTOB
IIEPBBIX TPEX
02 ():

06.09.2
023

bubmunoreka LIOK
https://m.edso00.ru/0
0adb6b6

Knaccudukanm
U
HOMEHKJIaTypa
HEOPTaHUYECK
HX BCIICCTB

11.09.2
023

bubmunoreka LIOK
https://m.edso00.ru/0
Oadb7e2

Bunnr
XHUMHYCSCKOHN
CBSI3H M THUITBI
KPUCTAJUTUYECK
UX PELETOK

13.09.2
023

bubmunoreka LIOK
https://m.edso00.ru/0
Oadbac6

KonTponbnas
paborta Nel mo
TeMe
«IIoBTOpEeHue
u yriuyornenue
3HaHUHN
OCHOBHBIX
pasnenoB
Kypca 8
KJ1acca»

18.09.2
023




Knaccudukanu

S XUMHYCCKUX but6mmoreka [IOK
6 peaxkuui o 20.09.2  https://m.edsoo.ru/0
Pa3INYHBIM 023 0Oadbcb0
MpU3HAKAM
IlonsTue o
CKOpPOCTH
XUMHYSCKOMN
but6mmoreka [IOK
7 ?Ie::;:;;ne' o 25.09.2 | https://m.edso0o.ru/0
023 Oadbe9a
TOMOTCHHBIX H
TeTEPOTCHHBIX
peaKuusax
Ilonstue o
XAMHYECKOM
PaBHOBECHH.
DaKTOpHI,
BIIMSIOIINC Ha but6mmoreka [IOK
8 CKOpPOCTh 27.09.2  https://m.edsoo.ru/0
XUMHYECKOM 023 Oadc28¢c
peaxkuu u
MTOJI0KCHUE
XAMHYECKOTO
paBHOBECHs
OKHCIUTEIEHO
bu6mmoreka [IOK
9 ;OCCTaHOBHTeH 02.10.2  https://m.edso0o.ru/0
023 Oadcade
bHBIE PEAKITUU
Teopus
ANEKTPOJIUTHYEC
CKOM bubmuoteka [JOK
10 JIACCOLMAITNH. 04.10.2 | https://m.edso0o.ru/0
CuibHBIE U 023 Oadcd68
cna0ObIe
AIIEKTPOJIUTHI
Honnrlie but6mmoreka [IOK
11 ypaBHEHUS 09.10.2  https://m.edsoo.ru/0
peakmuit 023 0add448
XHUMHUYECKHE
— but6mmoreka [IOK
12 HCIOT 1 11.10.2 | https://m.edsoo.ru/0
023 Oadd5d8

OCHOBaHUH B




CBCTC

MIPE/ICTaBICHH

i 00

AIEKTPOJIUTHYE

CKO

JACCOLMAIIAN

XHUMHUYECKHE

CBOMCTBa

coJiel B CBETE

HpeCTaBICHH bubmuoreka [{OK
13 N 16.10.2  https://m.edsoo.ru/0

i 00 023 0addsb?

AIEKTPOJIUTHYE

CKOU

JUCCOITHAITIT

Ilonstue o bubmunoreka LIOK
14 THUAPOITN3E 18.10.2  https://m.edsoo.ru/0

coJleit 023 0add9d4

O06o00meHue u bubnuoteka [JOK
15 cHUcTeMaTH3aIu 23.10.2 | https://m.edsoo.ru/0

sl 3HAHUH 023 Oaddd12

IIpaxTrueckas

pabora Ne 1. bu6nuoreka [JOK
16 «Pemenue 25.10.2 | https://m.edso00.ru/0

IKCIIEPUMEHTA 023 Oaddbfa

JIBHBIX 32729

KoHnTponbHas

pabota Ne2 o

TeMe

«DNEKTPOJIUTH bubmmoreka [JOK
17 yecKast 06.11.2  https://m.edso0o.ru/0

IUCCOLAALIHS. 023 OaddecO

XuMHYECKHE

peaxiuu B

pacTBopax»

O61mas

XapaKTEPUCTHUK

a rajJoreHoB. Bbubmunoreka LIOK
18 XumMudeckue 08.11.2  https://m.edso0o.ru/0

CBOMCTBA Ha 023 Oaddfe2

npuMepe

XJIopa
19 XI10poBOAOPOA but6mmoreka [IOK




. Consgnas 13.11.2 = https://m.edsoo.ru/0
KHCJIOTA, 023 Oadel04
XUMUYECKHE
CBOICTBA,
MOJTydCHHE,
MIPUMEHEHHE
IIpaxTrueckas
pabota Ne 2 o
TeMe
onyuenie bubmmoreka [JOK
20 CONSROi 15.11.2 | https://m.edsoo.ru/0
023 Oade348
KHCJIOTBI,
u3ydyeHue eé
CBOMCTB»
Beruncnenus
1o
YpaBHEHHUSIM
- bubmunoreka [IOK
21 . 20.11.2 | https://m.edsoo.ru/0
peakiui, eciu 023 0adedss
OJIMH U3
peareHToB aH
B M30BITKE
OO6mas
XAPAKTEPHCTHK bu6nuoreka [JOK
22 2 YTEMEHTOR 22.11.2 | https://m.edso0o.ru/0
023 Oade64a
VIA-rpynmnst
AJITOTPOIIHBIE
MoauduKaIuu
CepHI.
Haxoxaenne bu6moreka [IOK
23 cephl U eé 27.11.2  https://m.edsoo.ru/0
COEIUHEHNI B 023 Oade64a
MIpUpPO/IE.
XuMHYECKHE
CBOWCTBA CEPBI
CepoBoaopon,
CTpOCHHUE, bubmunoreka LIOK
24 buzmveckue u 29.11.2  https://m.edsoo.ru/0
XUMHAYECKUE 023 Oade802
CBOMCTBa
bubmunoreka [IOK
25 OKCHBL CeEL https://m.edsoo.ru/0
CepHas 04.12.2 o ]

Oadea28




KHCJIOTAa,
¢dusnveckue u
XUMHUYECKHE
CBOICTBA,
pUMEHEHHE

023

26

XHUMHUYECKHE
peakuuu,
JIeKAIIUE B
OCHOBE
MIPOMBIIIIICHHO
ro croco0a
MOTyYCHUS
CEepHOM
KHCIIOTBL.
XHUMHUYECKOE
3arpsi3HEHUE
OKpYy>Karolen
Cpenbl
COEIMHEHUAMU
Cepbl

06.12.2
023

bubmunoreka LIOK
https://m.edsoo.ru/0
Oadec8a

27

Breraucnenue
MacCOBOH J0JIU
BBIXOJIa
MpOAYyKTa
peakuuu

11.12.2
023

bubmunoreka LIOK
https://m.edso00.ru/0
Oadec8a

28

Oomas
XapaKTePUCTUK
a 3JIEMEHTOB
VA-rpynmsl.
A3or,
pacnpocTpaHeH
ue B IpUpoJie,
¢dusnveckue u
XUMHUYECKHE
CBOICTBA

13.12.2
023

bubmunoreka LIOK
https://m.edso00.ru/0
Oadeea6

29

AMMHuak, ero
¢dusnveckue u
XUMHUYECKHE
CBOMCTBA,
MOJIyYeHUE U
MIPUMEHCHHE

18.12.2
023

bu6mmoreka [IOK
https://m.edsoo.ru/0
0adf004

30

IIpakTueckas
pabota Ne 3 o

20.12.2

but6mmoreka [IOK
https://m.edso0o0.ru/0




TEME
«[lonyuenue
aMMHMaKa,
WU3YyYECHUE €TI0
CBOMCTB»

023

0adf180

31

A3zoTHas
KHCJIIOTa, €&
¢busnyeckue u
XUMHYECKHE
CBOICTBa

25.12.2
023

bu6mmoreka [IOK
https://m.edsoo.ru/0
0adf306

32

Hcnonp3oBanu
€ HUTPATOB U
cojieit
aMMOHUS B
KadecTBe
MHHEPATbHBIX
yao0OpeHuH.
XHUMHUYECKOE
3arpsi3HEHUE
OKpYy>Karolen
Cpelbl
COCTMHEHHSIMU
asora

27.12.2
023

bubmunoreka LIOK
https://m.edso00.ru/0
0adf518

33

docdop.
Oxkcun
docdopa (V) u
dbochopnas
KHCJIOTAa,
buznveckue u
XUMHAYECKHE
CBOMCTBA,
[IOJTy4YEeHHUE

10.01.2
024

bubmunoreka LIOK
https://m.edso00.ru/0
0adf68a

34

Hcnons3oBanu
e ¢ocdaroB B
KauecTBe
MUHEPATBHBIX
yI10OpeHuH.
3arpsi3HEeHue
IIPUPOHOMN
cpenbl
dbocharamu

15.01.2
024

but6mmoreka [IOK
https://m.edsoo.ru/0
Oadfc20

35

Yraepon,
pacrpocTpaHeH

17.01.2

but6mmoreka [IOK
https://m.edso0o0.ru/0




ue B IIPHUPO/IE, 024 0adfd9c
¢dusnveckue u
XUMHUYECKHE
CBOICTBA
Oxkcunt
yriaepoaa, ux
¢duznyeckue u
XUMHUYECKHE
— bubmuoteka [JOK
36 A KOTOMIICCKH 22.01.2 | https://m.edsoo.ru/0
024 Oadfebe
€ TIPOOJIeMBI,
CBSI3aHHBIE C
OKCHJIOM
yraepoxa (IV)
VYronpHas bubmunoreka LIOK
37 KHCJIOTa U €€ 24.01.2  https://m.edsoo.ru/0
colit 024 0ae006¢c
IIpaxTrueckas
paborta Ne 4 o
TeMe
"[Monyuenue bubmmoreka [JOK
38 YTJIEKUCIIOTO 29.01.2  https://m.edsoo.ru/0
rasa. 024 0ae027e
KauecTBennas
peaxius Ha
kapOoHat-uon"
[TepBonavasibH
bIC TIOHATHS 00
OpraHUueCKHX bu6nuoreka [JOK
39 BEIICCTBAX KAK 31.01.2 | https://m.edsoo.ru/0
024 Oac054¢
0 COCTMHEHUSX
yrieposa
KpeMuuii 1 ero but6mmoreka [IOK
40 O — 05.02.2 | https://m.edsoo.ru/0
024 0aec080a
[IpakTnueckas
paborta Ne 5.
Pemmenne but6mmoreka [IOK
41 IKCIIEPUMEHTA 07.02.2  https://m.edsoo.ru/0
JIBHBIX 3a7a4 024 0ac0bf2

IO TEME
«Baxueniniue




HEMCTAJIJIBI 1
ux
COCONHCHUA»

42

KonTponbnas
pabota Ne3 mo
TeMme
«Baxnenmmue
HEMETaJUIbI U
ux
COETUHEHUS»

12.02.2
024

but6mmoreka [IOK
https://m.edsoo.ru/0
0aeOecl8

43

Oo6mas
XapaKTEPUCTUK
a XUMHUYCCKUX
9JIEMEHTOB —
METAJIJIOB.
Merannndgecka
s CBSI3b U
METAJILIMYCCKa
A
KPUCTAJUTUYECK
as pewéTka.
dusnyeckue
CBOICTBa
METAJIJI0B

14.02.2
024

Bbubmunoreka LIOK
https://m.edso0o0.ru/0
0ael03¢

44

XuMu4eckue
CBOICTBA
METaJUIOB.
DIIEKTPOXUMUY
€CKUH psif
HanpsHKEHUN
METaJIJIOB

19.02.2
024

bubmunoreka LIOK
https://m.edso00.ru/0
Oaell56

45

O61mmue
CITOCOOBI
MOJTy4YEeHUS
METaJJIOB.
CruiaBebl.
Breraucnenus
o
YpaBHEHUSIM
XHUMHYECKHX
peakuuii, eciu
OJINH U3
peareHToB

21.02.2
024

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oaecll156




COICPKUT

IpUMECH
Ilonstue o bubmunoreka LIOK
46 KOppO3UHu 26.02.2  https://m.edsoo.ru/0
METAaLJIOB 024 0acl278
bubmunoreka LIOK
47 [Henounpre 28.02.2 | https://m.edsoo.ru/0
METaJIIbI 024 0ac14b)
Oxcuasl 1
S — bu6mmoreka [IOK
48 P A 04.03.2  https://m.edso0o.ru/0
HaTpus 024 Oae14b2
KaJns
[lenounozeme
JIBHEIC bu6mmoreka [IOK
49 METAIUIBI — 06.03.2 | https://m.edsoo.ru/0
KaJIBIMHI U 024 OaelSe8
Mar"Humn
Baxneiimme bu6mmoreka [IOK
50 COETMHEHHUS 11.03.2 = https:/m.edsoo.ru/0
KaJIBIIHS 024 OaelSe8
O06001menue u
51 CHCTEMAaTH3aIu 13.03.2
s1 BHAHU M 024
KécTtkocTh
BOLL I bubmunoreka LIOK
52 A 6u1 o 18.03.2 ' https://m.edsoo.ru/0
CII0COOEI €€ 004 0201886
yCTpaHEHUS -
[IpakTnueckas
paborta Ne 6 o
TEME bubmunoreka LIOK
53 "XeécTkocTh 20.03.2 | https://m.edsoo.ru/0
BOJBI U 024 Oaclae8
METOJEHI e&
ycTpaHeHus"
bubmunoreka LIOK
54 AnroMuHuR 01.04.2 | https://m.edsoo.ru/0
024 Oaelc64
AmMdoTtepHbIe
cBOMHCTEA bubmunoreka LIOK
55 03.04.2  https://m.edsoo.ru/0
ket 1 024 Oaelc64
THJIPOKCH/IA
56 Kenezo but6mmoreka [IOK




08.04.2
024

https://m.edsoo0.ru/0
0ac1d86

57

OKcHubl,
TUAPOKCH]IBI U
COJIM JKeJie3a
(I) u xene3a
(I1I)

10.04.2
024

bubmunoreka LIOK
https://m.edsoo.ru/0
0ae35e6

58

O06001IeHne 1
cUCTEMATH3AIHA
s1 3HAHUU

15.04.2
024

59

[IpakTnueckas
paborta Ne 7.
Pemenue
JKCIIEPUMEHTA
JBHBIX 3a7a4
o TeMe
«Baxueitue
METaJUIbl U UX
COEIMHEHUS»

17.04.2
024

bubmunorexa LIOK
https://m.edsoo.ru/0
Oae3de8

60

Breraucnenus
§(0)
YpaBHEHUSIM
XHUMHYECKHX
peakuuii, eciu
OJINH U3
pEeareHToB 1aH
B HU30BITKE WU
COJIEPKUT
MIPUMECH.
Breraucnenus
MacCOBOM J0JIU
BBIXOJIa
MpOAYyKTa
peakuuu

22.04.2
024

bubmunoreka LIOK
https://m.edso00.ru/0
0ael750

61

O06006111eHE U
CHUCTEMAaTH3aI!
s 3HAHUU

24.04.2
024

62

KoHnTponbHas
pabota Ne4 mo
TeMe

«BaxHnenmmue
METaJIJIbl U UX

29.04.2
024




COCTMHCHHU S
BemecTBa u
Marepuasl B bubmmoreka [JOK
63 ITOBCETHCBHOM 1 06.05.2  https://m.edso0o.ru/0
JKU3HU 024 0ae3f50
YeIIoBeKa
XuMHYECKOE
sarps3HeHue bubmoreka [IOK
64 oKpyRaomeii 1 08.05.2  https://m.edso0o.ru/0
024 0aed270
CpeIsl
Ponp xumnu B
bubmunoreka LIOK
65 Ezie;iiecm 1 13.05.2  https:/m.edsoo.ru/0
024 0aed270
X TIpo0JIeM
Pe3epBHbIi
YPOK. bubmmoreka [JOK
66 O6o06menue u 1 15.05.2 | https://m.edsoo.ru/0
CACTEMATH3aIlA 024 0ae0dOa
sl 3HAHUHN
Pe3epBHbIi
YPOK. Bbubnmoreka [JOK
67 O6o06mmenue u 1 20.05.2 | https://m.edsoo.ru/0
CACTEMATH3aIA 024 0adb33c
sl 3HaHUM
Pe3epBHbIi
YPOK. bubmmoreka [JOK
68 O6o06mmenue u 1 22.05.2 | https://m.edsoo.ru/0
CHCTEMAaTH3aLU 024 0ad9¢b2
sl 3HaHUM
OBIIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOTPAMME
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