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MNOACHUTEJBHASA 3AIINCKA

[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 deaepanbHOil pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEIIUU NPEnoaBaHus Y4eOHOro mpeaMeTa « XUMHUs
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T TpENCTaBICHUWE O IENAX, OOIIel CTpaTteruu
oOy4yeHHsi, BOCIUTAHUS W Pa3BUTHSI OOYYAIOMIMXCA CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHABJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSIET KOJIMYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Y4€TOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH —TpeaMeTa s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE IeJIeH U3yUeHHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOU JEATEIHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHUE XHMHHM CIY)KUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaromerocs, ero MpeACTaBICHU O MaTepUaTbHOM EAMHCTBE MHUpPA, BAXKHYIO
poJib WrparoT (GOPMUPYEMBIC XUMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrud M 00 HSBOJIONMHU BEUIECTB B MPUPOJE, O IMYTAX PEHICHUS TrI00aibHBIX
npo0JjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUUECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 0011eH U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHHOW ydueOHOU  JesTeIhbHOCTH,
OKCIIEPUMEHTALHBIX W HCCICIOBATEICKUX YMCHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeUUu(UKON HAaydHOrO0 MBIIUICHUS, 3aKJaJblBAa€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3zoBaHue 00yJaIOIIUXCA.

JlaHHbIE HampaBjieHUsS B OOYYEHHUU XUMHH OOECIEYMBAIOTCS CIEIU(DUKOMN
COJCp)KaHUsl  y4yeOHOro  TpeaAMeTa, KOTOpPBIM  SIBISETCS  IEIaroru4ecKu
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH 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 Kk €€ m3ydeHuto. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peaknuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTaHH30BaHbI IO TPHHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO 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 MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHS] U MOJyYEHUS
V3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIONIECH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpPUPOJbI, IIEHHOCTHOIO OTHONIEHWS K HAay4YHOMY 3HAaHHUIO U
MEeTOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYyKaIOMUA MUDPH,
«buonorus. 5—7 knacce» U «PuU3MKa. 7 KJIaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POopMHpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JIEATEIIbHOCTH 4YE€JIOBEKA M KaK OJIHOIO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUNA — BaKHEUIMUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHUM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHNHM K HAay4YHbIM METOJaM T[IO3HAaHWS TPU U3YYCHHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHMH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
JESATEIIbHOCTH, OCBOEHMM NpaBWJ O€30IaCHOr0 OOpalleHHs C BELIECTBAMHU B
IIOBCE/IHEBHOM JKH3HHU.

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

— (GOopMHUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

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

— obecrieueHne ycaoBHuil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUAIOITIMHUCS
OIbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBHOE 3HAYEHUE JIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (¢opmupoBaHue o0OmEeld (YHKIMOHATBHOM M  €CTECTBEHHO-HAay4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJIb3YsS 3HAHMS U OIbIT, MOJYYCHHBIE MPU U3YYECHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHMH MNpoOJeM B IOBCEIHEBHOM >KU3HH U
TPYZIOBOM JESATEIIBHOCTH;

— (QopmupoBaHue y OOydyarolmuxcs T'YMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTMYECKU
1eJIecOo00pa3sHOro MOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPAHEHUs CBOETO 370POBbsI U OKPYXkKAIOIIEH MPUPOAHOMN CPEbL;

— pa3BUTHE MOTUBALlUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX LIEHHOCTEM,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY IpO(UIIS U HAIPABIEHHOCTU AAJIBHEHIIErO
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, 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
BeliecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIIECTBA. 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 Bemectsa. Mousb. MossipHas macca. B3aumocBsA3b KOJIM4YECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

@u3N4eCcKUue U XMMUUYECKUE SBICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYeCKue ypaBHeHMs. Knaccudukanus
XUMHUYECKUX PEAKIUH (COeTMHEHNS, Pa3I0KCHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINHUCAHUE
bU3MYeCKuX CBOWCTB O0paslOB HEOPTAHWYECKUX BEIIECTB, HAOJIOJCHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIUs BOJABI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pa3sioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBaHuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopom coiu meau (1),
M3y4eHHE CIOCOOOB pa3jieieHUusi CMeced: ¢ MOMOIIbI0 MarHuta, GUIbTPOBAHHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeeHUEe OYUCTKH MTOBAPEHHOU
coid, HaOJIOJEHWEe W  ONHUCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYII
(ILIapOCTEePKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 351€eMEHT UM MPOCTOE
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcuppl. [Ipumenenme kucmopoma. CrocoObI



MOJIYYeHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUIEHHOCTH. 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
BO3]lyXa, YCUJIEHHE MMAPHUKOBOIO 3(pekTa, pazpylieHue 030HOBOTO CIOSI.

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

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

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpBI
HacpilieHHble ¥ HEHACHIIEHHBIE PAacTBOPbL. PacTBOPHMOCTH BELIECTB B BOJE.
MaccoBas 10Ji1 BEILIECTBA B PaCTBOPE. XMMHUUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponp pacTtBOpOB B IpUpoZe U B KU3HU 4esioBeKa. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOAHBIX BoA. OXpaHa M OUMCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccudbuxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyomue. Homenkiatypa oxcumoB. @Du3nmdeckue HU XUMHUYECKHE
cBOMCTBa OKCHUJIOB. [TomydyeHune okcuIoB.

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

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KUCHOT. Psan axktuBHoctu mertamwioB H. H. bekerosa.
[TosryueHue KUCIOT.

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

['eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJIy4YECHHE,
coOupaHue, pacrlo3HaBaHHE M H3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
ONHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHUE, PpACIO3HABAHUE M H3y4YCHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojeicTBue Bojioposa ¢ okcuaoM meau (1)
(BO3MOXKHO HCIOJIb30BAaHUE BHAEOMATEpUaioB), HaOIIOAEHHE OOpa3lOB BEILECTB
KOJIMYECTBOM 1 MOJb, HCCIIEOBAaHUE OCOOEHHOCTEM pacTBOPEHUs BEIIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



uccienoBanue o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHIAMKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
uzydeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOWM KHCIIOTHI,
KHCJIOT C MeETajulaMHi, pPEaklUUil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJUIa JIPYTMM W3 PacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxkHenmme Kiaaccbl HEOPraHUYECKUX
COEAUHEHUI.

IHepuoanueckuii 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-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. [lepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonnas W AJUHHONEPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux anemMeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. Ou3nyecKuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €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 [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykh W mnpaktuku. [[. V. MeHneneeB — y4€HbIN U
IpaKIaHUH.

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

Crenenb  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchl OKUCIIEHNs B BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropenue, peakiiiy pa3ioKeHUsl, COSIUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIS1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO011e ecTeCTBEeHHO-HAY4YHbIE MOHATHUS: HAay4HbIH (akT, rumnoresa, Teopus,
3aKOH, AaHaJIM3, CHUHTE3, KJIacCuPUKalus, TEePUOANIYHOCTh, HAOIIOACHHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHME BEIECTBA, Ia3, (pU3MyYecKue BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37bl, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

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

9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX DJIIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusid M HX
COCIMHEHU B COOTBETCTBUHM C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoii
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOKCTB BEILIECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKHU U
BUJIA XUMHUYECKOMN CBSI3H.

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

Knaccudukanys XuMuueckux peakiuii o pa3InyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIUIOBOMY 3(PdeKTy, IMo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpPaTUMOCTH, TIO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XHUMHUYECKUX peaknusX. [IoHsITHEe 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. MakTopwl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON peaKuuu. CocraBiienue YPaBHEHUM



OKHCJIMTENbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIM €  HCIOJb30BAHHEM  METOJA
AJIEKTPOHHOTO Oaianca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMu4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu noHHoro ooMeHa. Y ciaoBUs MPOTEKaHUSI peakuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [[OHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadurTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCA AUCCOUUALMU KHCIOT, IWIEJI0YEe H COJeH
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MAaTEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWs  peakuMid HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pa3iioKEHUs, COCTUHEHHUs), pAclO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TOMOINIbIO KAYECTBEHHBIX pEAaKIMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METallaMH, HEMEeTa/llaMH, [Ieno4amMu). XJIO0POBOAOPO/I.
CosisiHasg KHUCJIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHuE. [lelicTBue
XJIOpa U XJOPOBOJOPOJa HAa OPraHU3M YeloBeKa. BaxHeilmme XJIOpUAbl U HX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHblEe CTeneHu okucieHus. CTpoeHue U (Pu3nyeckue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUE U
XUMUYECKHE cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
CepHas kuciora, (Qu3MUecKue W XUMHUYECKHE CBOWMCTBa (00IIME Kak
NpeACTaBUTENS Kijacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKHUE pEeakluu,
JeXalyue B OCHOBE MPOMBIIUIEHHOTO CHOco0a TMOJMYYEHUSI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucinoThl. Coau CEpHON KUCIOThI, KAU€CTBEHHAs peaKlus Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEIMHEHUH B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COENMHEHHSIMHU Cepbl (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paCIpPOCTPAHEHHE B MPHUPO/IE,
duznyeckue u XxumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
buznyeckne 1 XMMHUYECKHE CBOMCTBA, NOJMyuyeHUe U nmpuMeHenne. Conu aMMOHus,
ux (GU3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMHUYECKUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTENS Kjacca KHUCIOT W  crheruduuecKue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHUA B KauyecTBE MHUHEPAIbHBIX
ynoopeHuil. XuMU4eCKoe 3arpsi3HeHUE OKPYXKalolle cpepl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BogoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, Gu3MIecKre U XUMHIESCKHUE CBOMCTBA,
nosryderue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPECHUI.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynnbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAM(UKALIMKM, PACHpPOCTpaHEHUE B TpUpoAe, (QU3NYECKHUEe U XUMHUYECKUE
cBoiicTtBa. AncopOnusa. Kpyrosopot yriaepona B mpuponae. OKCUabl yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACHCTBUE Ha JKUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIMMaTa, NapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3MYecKrue U XMMUYECKHE CBOMCTBA,
nojsyuyeHue W npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MNPUPOIHBIA Tra3, HEPTH),
OPOAYKTHI UX mepepaboTku (O€H3MH), UX poJib B OBITY U NPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, OeJIKaxX, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

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



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6€30macHOr0 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 XHUMHYECKHUE CBONCTBA
rajoreHoB M HUX COEIUHEHUH (BO3MOXXHO UCIIOJIb30BAaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOOpa3naM XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOACHUE Mpoliecca OOYIIIMBaHUS caxapa IoJl IeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIeHHOI CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha cyabdat-
WOH W HaOJIOJICHWE MpHU3HaKa e€ TMPOTEKaHWs, O3HAKOMJICHHE C (DU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX yaoOpeHui, moaydeHue,
coOupanue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKka, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEMCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCJIOTHI C MENIBIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHJEOMATEpPHAJIOB), U3y4YEeHUe Moenen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadwura, dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJyYyeHUe, COOMpaHue, pacro3HaBaHUE U W3YUYCHHE
CBOMWCTB YIJICKHUCIIOTO Tra3a, MPOBECHHE KAYECTBEHHBIX PEaKiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U W3y4YCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHUE C
MNPOAYKIMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BakHeuIne HeMeTaulbl U UX COCIUHEHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast xapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nonoxenus B Ilepmommyeckon cucreMe XuUMUYECKUX dieMmeHToB [J[. U
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Merauyeckas CBs3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMHUYECKUU  psll
HaIpspKeHU MeTaioB. Ousznueckue U XUMUUECKHE CBOMCTBAa MeTayioB. OO01ue
CrocoObl Mody4yeHus: MeTamioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CrocoObl 3almuUThl UX OT Koppo3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHUMN,
OpoH32a) U X MPUMEHEHNE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[lenounble MeTaIbl: MOJ0XKeHue B Ileproguyeckoit cucTeMe XMMHUYECKHUX
anementoB JI. 1. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuiabl u



TUJIPOKCUABl HaTpus W Kanud. lIpuMeHeHne mEeno4YHbIX METANIOB M HUX
COCIUHEHUU.

[llenouyno3eMenbHbIE META/UIBI MAarHMd W KaJbLHW: TOJOXKEHUE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB . M. MennaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHUE B Ipupoie. PU3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelne coequHEHUS Kalblus (OKCHJ, TUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

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

Kenezo: nonoxenne B [leproguueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxoXIeHUEe B mnpupore. Dusznmyeckue u
XUMHUYECKHE CBOMCTRA *kene3a. OKkcuibl, ruapoKcuabl U cou xenesa (1) u sxenesa
(IIT), ux cocra, CBOICTBA U MOTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpa3lamMu METaUIOB W CIUIaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HUH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJb30BAaHHWE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIOB), TMPU3HAKOB  IMPOTEKAHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajblUs, aTIOMUHHUS, [IUHKA, KeJe3a
(IT) u xxenesza (I11), mequ (11), HabnroAeHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH HWOHAaMU HATpus, KaJlus U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BaxkHenime
METaJUIbl U KX COCTUHEHUS».

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HU 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX OKOraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeuecTs, aaiee — [1/IK). Ponb xuMun B pemieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKcnepumenm:

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

Mescnpeomemmnuie ceasu



Peanm3anust MeXnpeAMETHBIX CBs3€l NMPH W3yYeHUH XHMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX
MOHSITHIA, TaK W TIOHATUH, SBJISIONIMXCS CUCTEMHBIMHU JJII OTICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KiIaccu(puKaluusg, NEPUOAUYHOCTb, HAOIIOEHUE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, HW3MEPEHHE, MOJelb, SBJICHUE, ITapHUKOBBINA
s PekT, TEXHOIOTHS, MaTePUAITHI.

duszuka: Marepusi, aToM, DOJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsii, MPOBOIHUKH,
HOJYIIPOBOJIHUKHU, JTUAJIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHE BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yI0OpeHUs, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIHLHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMs] XMMHH B €IMHCTBE Y4YEOHOH Hu
BOCIIMTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OpPHUEHTAalUN W
PacCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
M HAay4YHOMY HacCJeIHI0, NOHMMAaHHUS 3HAYEHHUS XWMHYECKOW HAayKH B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOW HMHQOpManuein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
NOJIE3HOH,  y4eOHOMCCIIEOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JESITENBbHOCTU MpU
BBIMIOJITHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3aJa4, BBIMNOJHEHUH XUMHYECKHUX
HKCIEPUMEHTOB, CO3/1AHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIPOLIECCE OTOM Yy4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEIECHWE M TMOCTYIKH CBOMX TOBapuIle C NO3ULUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOLINE
OCHOBY JJI ITOHUMaHHUs CYIIIHOCTH HAy4YHOM KapTUHBI MHpA, MPEJACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHS HAOJIIOJIa€MBbIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHON, MHPOPMAIIMOHHON W YUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Yy4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, MOCTYIMHBIMA TEXHHUYECKHUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM U  HCCIEA0BATENbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEUIIEM;

4) popMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 »W3HH, OCO3HAHUE MOCIEICTBUNA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOJUMOCTH COOJIIOJIEHUSI TpaBuil 0O€30MacHOCTH MpH  OOpallleHuu ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS MNPEAMETHBIX 3HAHUW TIO0 XHMMHH, OCO3HAHHBIA BBHIOOD
WHIMBHUIYAIbHON TPACKTOPUU MPOJOJKEHHS 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
WHTEPECOB U CITIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON eITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPE/IE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0pPOBOTO U
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTH COOJIOCHUS
paBuJ 6€30MACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyalUsX,
YTPOKAIOIIMX 3J0POBbIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOJIHON CPENOU, JJIs ITOBBIIECHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHHS TJOO0AJIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pPEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIILICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIbHOU MIPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

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
MOHATHUS J1J1s1 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCH(UKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe IMO3HAHUS TOHATUS (NMPEIMETHbIE U
METanpeIMETHbIC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATH MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyrna W YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-II03HABATENbHBIX 33]1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISBISATh U XapaKTEpHU30BaTh CYIIECTBEHHbIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
MPOTUBOPEYHS B U3YHAEMbBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarebcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THUIOTE3BI II0
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMi U MPOBEJACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONI0AaTh 3a XOJOM IMpoIiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, GopMynrpoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 TMpoJieJIaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JIUTEpaTypa XHUMHUYECKOTO COJAEpKaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IudYHbIC METOJBl W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOJWMBIX I BBIMOJTHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/a4 OMpPeNeIEHHOrO TUIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJI30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO ()OpMY MpECTaBICHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aadll HECIOXXHBIMU CXEMaMH, JuarpaMMaMu,
apyrumMu opmamMu rpadyKu U UX KOMOWHALMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIOPTAa HAa COCTOSIHUE OKPY’KAIOLIEH NpPUPOIHON
CpPEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

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

YMEHUS  TPENCTaBIsATh  TOJYyYCHHBIE  pPe3yJbTaThl  IMO3HABATEIILHOU
NEeATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh MPE3EHTAIUI0
pEe3yIbTaTOB BBINOJHEHHUS] XUMHUYECKOTO JKCIIEPUMEHTa (JJaOOpaTOPHOIO OIbITa,
J1abopaTopHOI pabOTHI MO MCCICTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENbHOCTH MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIUHAIUS
COBMECTHBIX JCHCTBHM, OIpeaeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBJISATh, KOHTPOJUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(HEeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asiBICHHOW IIEH, YMEHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEIaraeMble B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHO pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmact «XUMHS», BUIBI
JEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K konIy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

e PpACKpBIBATH CMBIC OCHOBHBIX XMMHUYECKHX MMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, DIJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi Peakius, KIacCU(PUKAIUS PEaKIil: peaxiuu
COCAUHEHHUsI, pEaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
o0MeHa, IK30- U IHAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 2(PDEKT peakiui,
AP0 aToMa, JJIEKTPOHHBIN CIIOM aroma, aToMHas OpOUTab, PaJNYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSIpPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacCTBOP, MAccoBas JOJis1 BEIIECTBA
(mpolLieHTHAsl KOHIIEHTpAIusI) 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 BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHS  DJEMEHTOB B  OHMHApHBIX  COEJUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomuueckoro 3akoHa J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoKeHus B llepuoamyeckoit cucreme,
3aKOHOB COXPAHEHHSI MacCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Illepuonnyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3nyaTh 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 XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO dJIEKTPOHOB
U pacmpeeeHUe X MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBRA,
XUMHYECKHE peakiuy (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B PEAKIUH
BEILIECTB, 10 TETIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMUYECKIX PEAKIIHI;

IIPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KauyeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHWS XUMHUYECKHX TPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEeHTa 1o (opmyIie
COETMHEHMS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OMEPAIUU MBICTUTEIHHON NEATEIbHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 00OOIECHHE, CHCTeMAaTH3alluio, KIacCHU(pUKAIHIO,
BBISIBJICHHE MPUYMHHO-CIICJACTBEHHBIX CBSI3€H — JUISI M3Y4YEHHS] CBOWCTB
BEIIECTB M XWUMHUYECKHUX pEaKIUi, eCTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHMUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

cCleoBaTh ~ NpaBWJIaM  [OJIB30BAaHMSI ~ XMMHUYECKOH  TOCyAOH W
7a00paToOpHBIM O0OpYIOBaHWEM, a TaKXe TNpaBWiIaM OOpaIIeHUus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH IO  BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYyYEHUIO W COOMPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUTAHUPOBaTh U TPOBOAWTh  XUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

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



HEOOpaTUMbIE PEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHUE M  BOCCTAHOBJICHUE,
aIIoTponus, aM(pOTEepPHOCTh, XUMHUUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOM pEaKUHH, TMPEIeIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSIThH 3TU TIOHATHUSA MPU ONMCAHUH BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUIM;

ONPEACIISITh BAJIGHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COEIMHEHMSX pa3IMYHOTO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K
ONPENCIEHHOMY KJIacCy COEAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XUMHUYECKON (QopMmyJsie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTALINYECKON
PEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIich [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OINHUCBhIBAaTh W XapaKTEPU30BATh
Tabnuunyo Gopmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymmna (A-rpynmna)» U «moOovHas
noarpynmna (b-rpynma)», manbsle u OOJbIIME MEPUObI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B IEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XApPAKTEPUCTHKAMH  CTPOEHHUSI  aTOMOB  XMMHYECKHUX
JIEMEHTOB (COCTaB W 3apsa  sApa, o0OIIee 4YUCIO DJIEKTPOHOB U
pacnpeneieHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB 3JIEMEHTOB M MX COEAMHEHUI B
npejesiax MajbIX 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 IMPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIas ONUCAHUE
IPpUMEpPAMH MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUS DJIEKTPOJUTUYECKOW JNHCCOLMALMU  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XMMHYECKOr0 »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEAKIINH;

coOiogaTh  MpaBuja  MOJb30BAaHUS ~ XUMHUYECKOM  mocyAol U
Ja00paTOpPHBIM  O0OpYyJIOBaHMEM, a TaKKe IpaBWia OOpaIllCeHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbIIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPIKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapobonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHUYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpPalliid MBICTUTENbHON JIEATEIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEeMATHU3alMIO, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJIi M3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKUX PEaKIWid, €CTECTBEHHO-HAyYHbIE METOJIbl TO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosaunuyectBo 4yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jaeioB U TeM Kourpo IIpakrn (undposbie)
n/m mporpamMmsi Bcero JbHble  uyeckme ~— 00pa3oBaTelbHBIE
padoTsl | paGoThl | PeCypChl

Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA

XuMusg — BaykHasa 001acTh

https://www.yaklass.
ru/

1.1 €CTECTBO3HAHMS U MPAKTUUECKOMN 5 2 Bubmorexa HOK
JESATCIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41

837¢
https://www.yaklass.
ru/ bubnmnorexa

1.2 BeniecTBa u XuMUUYeCcKue peakiuu 15 1 IHOK
https://m.edsoo.ru/7f41
837¢

Hroro no pazneny 20

Pa3znen 2. BaxHeilune npeacTaBuTeJ d HEOPraHU4YecK

HX BelleCTB

2.1

Boznyx. Kucnopon. [Toustue 06
OKCHAX

https://www.yaklass.
ru/ bubnnorexa
LHOK
https://m.edsoo.ru/7f41

837¢c

2.2

Bonopoa.llonsitue o kucinorax u cosax

https://www.yaklass.
ru/ bubnnoreka
HOK
https://m.edsoo.ru/7f41

837¢c

23

Bopa. PactBopsr. [Tonsitue 06
OCHOBAHUAX

https://www.yaklass.
ru/ bubnnorexa
LHOK
https://m.edsoo.ru/7f41

837¢c

24

OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COEIUHEHUN

11

https://www.yaklass.
ru/ bubnmnorexa
LHOK
https://m.edsoo.ru/7f41

837¢c

Hroro no pazneny

30

Pasznen 3. Ilepuoanuecknii 3axkoH u [lepuoagnueckas cucrema xumuieckux dJjiemeHton . U.
MenpeneeBa. CtpoeHue aToMoB. XumMuieckasi ¢Bsizb. OKHUCJIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakiuun

3.1

[lepuonuueckuii 3aKOH U
HepI/IOI[I/I‘IeCKa}I CUCTEMA XUMHUYCCKUX
snemenToB 1. Y. Menaeneena.
Crtpoenue aToma

https://www.yaklass.
ru/ bubnnoreka
HOK
https://m.edsoo.ru/7f41

837¢c
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32

Xumudeckas cBa3b. OKHUCIUTEILHO-
BOCCTAHOBHUTCIIBHBIC PEAKIINN

https://www.yaklass.
ru/ bubnnoreka
HOK
https://m.edsoo.ru/7f41
837¢

Hroro no pazneny

15

https://www.yaklass.
ru/ bubnmnorexa
LHOK
https://m.edsoo.ru/7f41
837¢

PesepBHOE Bpems

https://www.yaklass.
ru/ bubnnoreka
HOK
https://m.edsoo.ru/7f41
837¢

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68
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9 KJIACC

N KosmuecTBo yacos DJIeKTPOHHbIE
11/- HaumeHoBaHue pa3/ieioB U TeM Konrpo Ilpakru (uudpposbie)
- nporpamMMel Bcero JabHBIE yeckne  OOpa3oBaTe/bHbIE
padorbel | padoThl  Pecypchbl
Pasnen 1. BemecTBO U XUMHYECKHE PeaKIIUU
https://www.yaklass.r
11 [ToBTOpEeHME U yroyOneHne 3HAaHUA 5 1 u/ bubnmmoteka [JOK
’ OCHOBHBIX Pa3/eNoB Kypca 8 kiacca https://m.edsoo.ru/7f41a
636
https://www.yaklass.r
12 OcCHOBHBIE 3aKOHOMEPHOCTH 4 u/ bubamoreka [IOK
’ XUMUYECKUX PEAKLUN https://m.edsoo.ru/7f41a
636
https://www.yaklass.r
13 DIEeKTPONTUTHYECKAs JUCCOIHAITHSI. ] 1 1 u/ bubmuoreka [JOK
' XUMHUYECKUE PEAKIIMU B paCTBOPAX https://m.edsoo.ru/7f41a
636
Hroro no pazneny 17
Pa3zgen 2. HemeTa/sIBI M HX COeTUHEHU S
https://www.yaklass.r
21 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 1 u/ bubmoteka [{JOK
' sneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a
636
OO61as xapakTepUCTHKA XUMUYECKUX h}t}gs :g .Vakl?)slsér
2.2 »snementoB VIA-rpynmsl. Cepa u e€ 6 u/ bubmmorexa 11
COCIIHE https://m.edsoo.ru/7f41a
TTMHEHUS 636
OO1m1ast XxapaKTepUCTHKA XUMHYECKUX h;tgs :é/ W\ZV:V;IE%S;r
u/ bubnuorek
2.3 anementoB VA-rpynmsl. A3zot, pochop 7 1 hitps:/m.cdsoo.rw/7f41a
U UX COCIMHEHUS 636
OO1m1ast XxapaKTepUCTHKA XUMHYECKIX h;tgs :é/ W\ZV:V;IE%S;r
u/ bubnuorek
2.4 SMEMEHTOB IVA-rpynnel. Yriaepon u 8 1 2 htps://m.edsoo.rw/7f41a
KPEMHUH ¥ UX COCTUHCHHUS 636
Uroro no pazaeny 25
Pa3nen 3. MeTaJuibl M HX COeIMHEHUS
https://www.yaklass.r
N u/ bubauoreka [JOK
3.1  OOmwe CBONCTBA METAIIOB 4 hitps://m.cdsoo.ru/741a
636
https://www.yaklass.r
. u/ bubauoreka [IOK
3.2 | BaxHeinme MeTalIbl M UX COCTMHEHUS 16 1 2 https./m.cdsoo.r/7f41a
636
Hroro no pazneny 20



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

Paznen 4. Xumus 1 oOKpy:Kamomas cpeaa

BemectBa u Marepuaisl B ;KU3HU

https://www.yaklass.r
u/ bubamoreka [IOK

4.1 qeJIoBeKa 3 https://m.edsoo.ru/7f41a

636

Hroro no paszneny 3
https://www.yaklass.r
u/ bubamoreka [IOK

PesepaHoe Bpema 3 https://m.edsoo.ru/7f41
a636

OBHIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME
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IHHOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
KoaudecTBO yacoB
Kour IIpak /[lara DJIeKTpOHHbIe HU(pPOBbIE
Ne Tema ypoxa poab  ThHyec M3ydeH  oOpa3oBaTeJbHbIe
n/n Bcero Hble  Kkue  Hf pecypesl
pador padort
bl bl
[Tpeamer xumuu. Posb xumun https://www.yaklass.ru/

1 B JKM3HHU 4yesioBeka. Tena u 1 04.09 bu6mmoreka [IOK
BEIIleCTBa https://m.edsoo.ru/ff0d210c

) [lonsTre 0 MeTo1aX MO3HAHUS 1 06.09 bubnuoteka [JOK
B XUMUU ) https://m.edsoo.ru/ff0d227¢
[TpakTrueckas padota Ne 1
«ITpaBuna paboTsI B https://www.yaklass.ru/

3 ab0paTOPUH U MIPUEMBI 1 11.09 bubmmoreka [JOK
oOparieHust ¢ 1ab0paTopHBIM https://m.edsoo.ru/ff0d23dc
000opyI0BaHUEM)

YucTele BellecTBa U CMECHU https:// .yaklass.ru/

4 Crioco0BbI pa3aeneHus CMec.eI?I ! 13.09 Bubmiorexa LIOK

pasa https://m.edsoo.ru/ff0d26¢ca
IIpa eckas pabota Ne 2
((g)%l;T;IIIZH;e ;é 15 GCGI; (na https://www.yaklass.ru/
> MIPUMEPE OYUCTKH ! 18.09 bubmmorexa LIOK
P P N https://m.edsoo.ru/ff0d28c8
MIOBAPEHHOH COJIN)»
https://www.yaklass.ru/
6 ATOMBI 1 MOJIEKYJIBI 1 20.09 bu6muorexa IIOK
https://m.edsoo.ru/ff0d2a6¢
XUMHUUYECKHE DIIEMEHTEL. https://www.yaklass.ru/

7 3Haku (CUMBOJIBI) 1 25.09 bubmmnoreka [JOK
XUMHUYECKHUX DJIESMEHTOB https://m.edsoo.ru/ff0d2be8

] IIpocTble U CIIOXKHBIE 1 2709 bu6nuorexa [IOK
BEIECTBA ’ https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOICKYISDHOE https://www.yaklass.ru/

9 eHie yp 1 02.10 bubmuoreka [JOK
ya https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
BelecTs. XuMHuUYecKas https://www.yaklass.ru/

10 dbopmyna. BageHTHOCTH 1 04.10 bubmmoreka [JOK
aTOMOB XMUMHUYECKHUX https://m.edsoo.ru/ff0d2eae
DJIEMEHTOB
O

11 wacen Omocurensas | 0910 | Bubmiorera LIOK

) ) https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsI Macca

12 MaccoBast 1011 XUMHYECKOTO 1 11.10 bubmunoreka LIOK
3JIEMEHTAa B COCAUHECHUH ) https://m.edsoo.ru/ff0d350c

https://www.yaklass.ru/

13 ﬁ(:;iqic;;; ::gecma. Mouib. 1 16.10 Br6motexa LIOK

p https://m.edsoo.ru/ff0d5230
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duszndeckre U XUMHUUECKIE

https://www.vaklass.ru/

14 SIBIICHUS. XUMHUYecKas 18.10 bubmunoreka LIOK
peakus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycnoBus

15 MPOTEKAHUSI XUMUYECKHUX 23.10 BrbmaoTexa LIOK
peaxuui https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUs MaCChl

16 BENIeCTB. XUMHUUYECKUE 25.10 Bubmnorexa HOK
ypaBHCHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KOJIM4YeCTBa,

17 MaccChl BEIISCTBA I10 06.11 bubmunoreka LIOK
YPaBHEHUAM XUMHYECKUX ' https://m.edsoo.ru/ff0d5708
peakuuii
Kaccudukamnms xumuaeckux

18 peakuuii (coequHeHus, 08.11 bubnuoteka [JOK
pasoKeHUs, 3aMEIIECHUS, ' https://m.edsoo.ru/ff0d3f34
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-

19 sHIukiIoneauct. O0o0mEeHne 13.11 Bubmiorexa LIOK
1 CHCTEMATH3ALIS 3HAHM https://m.edsoo.ru/ff0d40c4
KonTponbnas padora Nel no https://www.yaklass.ru/

20 Teme «Bemecta u 15.11 but6moreka [IOK
XAMUYECKHAE PEAKIUN https://m.edsoo.ru/ff0d4290
ggﬁzg gszh;zzblzjlgczipon o https://www.yaklass.ru/

) 20.11

21 AJIEMEHT M MPOCTOE BEIIECTBO. BHGJ_IHOTeKa HOK
Os0H https://m.edsoo.ru/ff0d448e
du3nuecKnue U XUMHUUECKUE
CBOMCTRA KHCIOPOMA (DEARIHN https://www.yaklass.ru/

22 OKHCJICHUS I‘OngI/Ie) 22.11 bubmorexa HOK
Homstie 0(’5 OKCHHaX' https://m.edsoo.ru/ff0d4614
CriocoOsI ToTydeHust

23 KHCIIOpO/ia B 1a00OpaTOpuu U 2711 bu6nuoreka [IOK
MIPOMBIIIIICHHOCTH. ' https://m.edsoo.ru/ff0d497a
IIpuMeHeHne Kucnopoaa
TennoBoii 3¢ ekt
XUMHYECKOHN peaKkiuu,

24 IIOHATHE O TEPMOXUMUYECKOM 29.11 bubmmorexa LIOK
yPABHCHHI, DK30- 1 https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIUIX
TormmmBo (HedTh, yroias u

25 MeTaH). 3arpsi3HeHHEe BO3AyXa, 04.12 bu6nuoreka [IOK
CIIOCOOBI €ro ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTuueckas padbora Ne 3 o

26 teme «llonmyuenue u 06.12 bubmmnoreka [JOK
coOupaHHe KUCIOPO/a, ’ https://m.edsoo.ru/ff0d4ae2
W3y4YEHHUE €r0 CBOMCTBY

27 Bomopon — anemeHT u 11.12 https://www.vaklass.ru/

IMPOCTOC BCIICCTBO.

bubmunoreka LIOK
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d448e
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Haxoxnenue B mpupoe

https://m.edsoo.ru/ff0d4dd0

duznueckue 1 XUMHYECKUE

https://www.vaklass.ru/

28 CBOICTBa BOJOpO/IA. 13.12 bubmmoreka [JOK
[Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
https://www.yaklass.ru/
29 [ToHsiTHE O KHUCIIOTAX U COMAX 18.12 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTydeHust 50.12 bu6nuoreka [IOK
BOJIOpOA B JIAOOpAaTOPHH ' https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o
31 teme «[lonyuenue u 2512 bu6nuoreka [IOK
coOupaHue BOJ0po/a, ’ https://m.edsoo.ru/ff0d4f42
HM3YyYEHHUE ETO CBOMCTB»
3 MossipHbIi 00BEM T'a30B. 2712 bu6nuorexa [IOK
3akoH ABorajapo ’ https://m.edsoo.ru/ff0d542¢
Brruucienus o0béma,
33 KOJIMYECTBA BEIIECTBA ras3a o 08.01 bubmuoteka [JOK
€ro U3BECTHOMY KOJTUYECTBY ' https://m.edsoo.ru/ff0d55a0
BEIIIECTBA UIIH 00BEMY
Brruucnenus 00EMOB ra3oB
34 M0 YPABHEHHIO PEAKIIMU HA 10.01 bu6nuoreka [IOK
OCHOBE 3aKOHa 00bEMHBIX ' https://m.edsoo.ru/ff0d5708
OTHOIIIEHUI Tra30B
35 DOU3NYECKUE U XUMUUYECKHUE 15.01 bubmuoreka [JOK
CBOMCTBAa BOJBI ) https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonsitue 17.01 bubmoreka [JOK
00 MHAMKATOpax ) https://m.edsoo.ru/ff0d59¢e2
Boga xak pactBopuTens.
H
37 H:I:ZEEGH:HBII{ZE aCTBOPHI 22.01 BrbmaoTexa LIOK
» P PBI. ' https://m.edsoo.ru/ff0d5b40
MaccoBas qoJjist BelecTBa B
pacTBope
[TpakTuyeckas pabora Ne 5 o
I1
38 TZ.ZTB((() (I));I ZosngegféeHHoﬁ 2401  buomoreka LHOK
p POl pel ' https://m.edsoo.ru/ff0d5eba
MaccoBOH JoJiei
pacTBOPEHHOTO BEILIECTBA
KonrtponsHas padora Ne2 o https://www.yaklass.ru/
39 teme «Kucnopoa. Bogopon. 29.01 bubmmorexa LIOK
Bonay https://m.edsoo.ru/ff0d6342
OKCHIBI: COCTaB, https://www.yaklass.ru/
40 Kinaccudukanus, 31.01 bu6nuorexa [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonyuenue eCcKue
CBOJ;QBI;HKHI;IH):sz; K https://www.yaklass.ru/
41 OCHOBHBIX ¥ aM(pOTE ,HI)IX 05.02 bubmmorexa LIOK
p https://m.edsoo.ru/ff0d664¢
OKCHJIOB
42 OcHOBaHUS: COCTaB, 07.02 bubnuoreka [JOK

KJ1accuukanms,

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

HonyquI/Ie N XUMHYECKHE

https://www.yaklass.ru/

43 CBOWCTBA OCHOBAHUI 12.02 bubmmorexa LIOK
https://m.edsoo.ru/ff0d67ca
KucnoTtsl: cocTas
’ bubnuoreka [JOK

44 KIaccupuKaIus, 14.02 https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

45 [TonyuyeHnune u xuMn4eckue 19.02 bu6nuorexa LIOK
CBOMCTBA KUCIIOT ’ https://m.edsoo.ru/ff0dfee2
Comnu (cpennue):

46 HOMEHKJIATypa, CIIOCOObI 21.02 bu6nuoreka [IOK
MOJIYYEHHUS, XUMUYECKHE ' https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuyeckas padora Ne 6.

Pemenne
SKCIIEPUMEHTAJIBHBIX 3a1a4 110 https:// .yaklass.ru/
47 TEME EOCHOBHBIG KJIACCHI 26.02 Bubmaorexa LIOK
https://m.edsoo.ru/00ad9b7¢c
HEOPTaHUYECKUX
COCTUHEHUN)
I'eneTnyeckas CBsI3b MEXK,
48 KJlacCaMH HEO I‘aHI/IIIeCKI/II;(y 28.02 bubnorexa LIOK
oop ' https://m.edsoo.ru/00ad9a50
COeIUHEHNI
https://www.yaklass.ru/
O0006111eH1E U
49 CI/ICTGII-\I/IlaTI/Ba WS 3HAaHUH 04.03 Bubmorexa LIOK
1t https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 o

50 teme "OCHOBHBIE KJIaCChI 06.03 bubmuoteka [JOK
HEOPTraHUYECKHUX ' https://m.edsoo.ru/00ad9ela
coequHeHuin"

IlepBBIe MOMBITKU
anfccmbHKauHH XUMHUYECKHX https://www.yaklass.ru/
1 asieMeHToB. IloHsaTue o 11.03 Bubmorexa IIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U

57 [Tepuonuueckas cucrema 13.03 bubmunoreka LIOK
XAMUYECKUX djieMeHToB /1. U. ’ https://m.edsoo.ru/00ada52c
Menpaeneena
[Iepuonsl, rpynmsl, bubmmoreka [JOK

53 18.03
MOArPYIIIBI https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. CocTas 50.03 bu6nuoreka [IOK
aTOMHBIX sifiep. M3oTomsr ’ https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX

55 000J10Y€K aTOMOB DJIECMCHTOB 01.04 bubnuoreka [JOK
[Tepuonnueckoii cuctemsl /1. ’ https://m.edsoo.ru/00ada6bc
N. Menneneena
XapakTepucTuka
XUMHAYECKOT0 DJIEMEHTA 110

56 €ro IOJIOKCHHIO B 03.04 bubnorexa LIOK

[Tepuoanueckoit cucreme /1.

. Meuneneena

https://m.edsoo.ru/00ada824
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3nauenue [lepuoanueckoro
3aKOHa IJId paSBI/ITI/IH HayKI/I nu

bubmunoreka LIOK
>7 HpaKT.I./IKH; . Y. Mennenees ! 08.04 https://m.edsoo.ru/00ada96e
— Yu€HbIii, earor u
rpaKIaHUH
DIEKTPOO aTebLHOC
S8 arowon xmmmecky | joos | BuOmorera LIOK
’ https://m.edsoo.ru/00adaab8
JJIEMEHTOB
Bbubmunoreka LIOK
59 HNonnas xumMudeckas CBsI3b 1 15.04 hitps:/m.edsoo.ra/00adac34
60 KoBanientHas nosnsipHas 1 17.04 bubnmoreka [JOK
XUMHUUECKas CBI3b ) https://m.edsoo.ru/00adaab8
61 KoBanientnas nenosnsipuas 1 2204 bu6nuoreka [IOK
XUMHUYECKAS CBSI3b ’ https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CreneHE oxucIeHnAs 1 24.04 https://m.edsoo.ru/00adae28
63 OKucCIUTENbHO- 1 59.04 bubnuoreka [JOK
BOCCTAHOBHUTEJBHBIE PEAKIIAN ’ https://m.edsoo.ru/00adb076
64 OKucIuTenn U 1 06.05 bubmunoreka LIOK
BOCCTAHOBUTEIIN ) https://m.edso0.ru/00adb076
K o4
65 | ronsromoonmemom | ogos | Bubmorexa LIOK
P ' ’ https://m.edsoo.ru/00adb486
XUMHUYECKAs CBA3Zb»
N https://www.yaklass.ru/
s Posputapon Ot 505 Do oK
Tt https://m.edsoo.ru/00adb33c¢
PesepBHbIii ypok. O60BIIeH e https://www.yaklass.ru/
67 u CI/IETGM&TIZBpa I/iﬂ 3HAHUN ! 15.05 bubmmorexa LIOK
a https://m.edsoo.ru/00ad9cb2
PesepBHbIii ypok. O60BIIeH e https://www.yaklass.ru/
68 u CI/IETGM&TIZBpa I/iﬂ 3HAHUN ! 20.05 bubmmorexa LIOK
a https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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9 KVIACC

KoanuecTBO 4acos

o Konr Ipak Hara DJIeKTpOHHBIEe HUP(
B Tema ypoka POIL L dec U3yuyeH oOpa3oBaTejibHbIE
n/n Bcero | HbIe
KHe U pecypcsl
pador
pador
bl
bl

v . https://www.yaklas

€pUOINYECKUM 3aKOH.

[Tepuonuueckas cucrema s.rw/ bubmmorexa

1 1 05.09  I[OK

XAMHUYECKUX djieMeHToB /1. U.

MeHneneena https://m.edso0.ru/00
adb59e
https://www.yaklas

3aKOHOMEPHOCTH B U3MEHEHUU s.ru/ bubnaunoreka

2 CBOMCTB XUMHYECKHX 3JIEMEHTOB 1 07.09 ITOK

IIEPBBIX TPEX MEPUOIOB https://m.edsoo.ru/00
adbob6
https://www.yaklas
s.ru/ bubnuoreka

s Ko o o
p = https://m.edsoo0.ru/00

adb7e2
https://www.yaklas

Busl XMMUYECKOM CBSA3U U TUIIBI s/ Bbubmiorexa

4 KPUCTALTUNYECKUX PEHIETOK ! 14.09 LOK
p p https://m.eds00.ru/00
adbac6

Kontponbnas padota Nel o teme

«IToBTOpEeHue u yriydneHue https://www.yaklass.

5 . 1 1 19.09

3HaHUN OCHOBHBIX pa3fesioB Kypca ru/

8 kmacca»

Knaccugukanus XuMmuaecknx bu6muorexa [IOK

6 peaKkuuii Mo pa3InYHbIM 1 21.09 https://m.edsoo.ru/00

MpU3HAKaM adbcb0

[TonsiTHE O CKOPOCTH XUMHUYECKOM bu6nuoreka [JOK

7 peakuuu. [ToHsiTHE O TOMOTE€HHBIX 1 26.09 https://m.edsoo.ru/00

W TETEPOTEHHBIX PEAKIUAX adbe9a

[TonsTe 0 XUMHYECKOM https://www.yaklas

paBHOBeCHH. DaKTOPBI, BIUSAIOLINE s.ru/ bubnmnoreka

8 Ha CKOPOCTh XMMUYECKON peaKINK1 1 28.09 ITOK

U TIOJIOKEHUE XUMUUYECKOTO https://m.edso00.ru/00

paBHOBECHS adc28c

OKuCIUTEIbHO- BrbmaoTexa LIOK

9 1 03.10 https://m.edso0o.ru/00

BOCCTAHOBUTEIbHBIE PEAKIIUN
adcade

Teopus 371€KTPOIUTHUECKON bu6nuorexa [IOK

10 nucconuani. CUIbHBIE U CIIa0bIe 1 05.10 https://m.edsoo.ru/00
3JIEKTPOIUTHI adcd68
11 HonHble ypaBHEHUS peaKLIMi 1 10.10 Bubmuotexa [JOK
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https://m.edsoo.ru/00
add448

XUMHUYECKHE CBOMCTBA KUCIOT U
OCHOBAHHMI B CBETE MPEACTABICHUI

bu6mmoreka [IOK

12 6 N 12.10 https://m.edso0o.ru/00
00 3IIEKTPOTUTHIECKON add5ds
JUCCOLIUAIIUT
XHWMUYECKUE CBOMCTBA COJICH B bubnuoteka [JOK

13 CBeTe IpeACTaBICHUN 00 17.10 https://m.edsoo0.ru/00
BJIEKTPOTUTAYECKON AUCCOIUALINH add8b2

bu6mmoreka [IOK

14 [TonsTHE O THIPOIU3E CONEi 19.10 https://m.edso00.ru/00

add9d4
O06o001meHre U CHCTEMAaTH3aIHS bubmmorexa LJOK

15 N 24.10 https://m.edso00.ru/00
3HAHUU addd12
[TpakTuyeckas padora Ne 1. Bu6muotexa [JOK

16 «Penenne 3KcriepuMeHTaIbHBIX 26.10 https://m.edsoo.ru/00
3a71a49» addbfa
KonrtponsHas padora Ne2 o reme hitps://www.yaklas
«INEKTPOTUTHYECKAS L

17 0711  [OK
auccouranusa. XUMUYECKUe

https://m.edso00.ru/00
peaxkiuu B paCTBOPax» addecO

https://www.yaklas
OO0mas xapakTepuCcTHKa s.ru/ bubnuoreka

18 rajoreHoB. XMMHUYECKHE CBOKCTBA 09.11 1(0) 8
Ha [IpUMEPE XJIopa https://m.edsoo.ru/00

addfe?
XnopoBoaopoa. CoJisiHast KHCIIOTA, bu6nuoreka [IOK

19 XMMHYECKHE CBOMCTBA, MOJyYECHUE, 14.11 https://m.edsoo.ru/00
MPUMEHEHNE adel04
[TpakTrueckas padota Ne 2 o Teme bu6nuoreka [IOK

20 «IlonmydeHue COITHON KUCIIOTBHI, 16.11 https://m.eds00.ru/00
H3y4YECHHUE €€ CBOMCTBY» ade348
Brruucnenus mo ypaBHEHUSIM bubmuoreka [{OK

21 XUMUYECKHUX PEAKLUU, ECIIU OJUH 21.11 https://m.edso0.ru/00
W3 peareHTOB JaH B N30BITKE ade488

https://www.yaklas
OO11as XapakTepUCTUKA 3JIEMEHTOB s/ brbmorexa
22 VIA-rpynibl 23.11 LOK
Py https://m.edso00.ru/00
ade64a
AnnoTtponHsie MOIU(UKALIUN
cephl II-)Iaxonc):[eHHIé 3; I:.Iﬁ eé Bubmorexa LOK

23 PbL. o p 28.11 https://m.edsoo.ru/00
COEIMHEHUI B IPUPOJE. ade6da
XUMHYECKUE CBOMCTBA CEPBI

https://www.yaklas
CepoBoziopoj1, CTpoeHuUe,
s.ru/ bubnuoreka
24 ¢busnvecKkre 1 XUMHUYECKHE 30.11

CBOICTBa

1HOK
https://m.edsoo.ru/00
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ade802

Oxcuppl cepbl. CepHas KMCIIOTA,

https://www.vaklas
s.ru/ bubanoreka

25 ¢bu3nyecKkrue U XUMHUYECKUE 05.12 L[IOK
CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00
adea28
XUMUYECKHE peakliny, JexKalinue B https//www.vaklas
OCHOBE TIPOMBIIIUICHHOTO criocoba
MOJIy4YEHUSI CEPHOI KUCIIOTHI. s/ babmorexa
26 XUMHUYECKOe 3arpsa3HeHne 07.12 HOK
OKDYKAIOMEH CPEIBI https://m.eds00.ru/00
adec8a
COCTUHEHUSIMU CEPBI
https://www.yaklas
Brrancinenune maccoBoit 1oim s.w/ BubmroTexa
27 BBIXOJIa MPOIYKTa PEaKINH 12.12 LOK
https://m.eds00.ru/00
adec8a
OO11as XapakTepUCTUKA 3JIEMEHTOB
VA-rpynmnsl. A3oT, bu6nuorexa [IOK
28 pacrnpocTpaHeHue B IPUPOJE, 14.12 https://m.edso0o.ru/00
(bu3MUecKre U XUMUYECKUE adeeab
CBOMCTBA
AMMHak, ero Gpu3ndecKue u bubmmoreka [JOK
29 XMMHYECKHUE CBOMCTBA, IMOJyYEHUE 19.12 https://m.edsoo.ru/00
Y IPUMEHEHUE adf004
[TpakTuyeckas padora Ne 3 o Teme Bu6muotexa [JOK
30 «ITonyueHne ammuaka, U3y4eHue 21.12 https://m.edsoo.ru/00
€ro CBOMCTB» adf180
31 A30THas KucoTa, Sé ¢busnueckue 26.12 nggg&fgggﬁ}é 0
U XUMHYECKHE CBOICTBA 2df306
Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATIbHBIX bu6nuoreka [IOK
32 ynoOpeHui. XuMHU4ecKoe 28.12 https://m.eds00.ru/00
3arpsAI3HEHUE OKPYXKAIOLIEH CpeIbl adf518
COETMHEHUSIMU a30Ta
®docdop. Oxenn pochopa (V) n
(bocg)olfﬂasl KI/ICHJI((l))Ta ®®153H£1elxne Bubmorexa LOK
33 . 09.01 https://m.edsoo.ru/00
U XUMHUYECKHE CBOMCTBA, adf6sa
MOJTy4eHUe
Hcnons3zoBanue Gocdaros B
KauecTBe MI/IHepa%)IBH(EIX bubmorexa LIOK
34 . 11.01 https://m.eds00.ru/00
ynoOpeHul. 3arps3HeHne adfc20
PUPOJHOH cpenbl hocdaramu -
VYrnepon, pacnpocTpaHeHue B Bu6muotexa [JOK
35 npupoie, Gu3ndecKue u 16.01 https://m.edso00.ru/00
XUMHUYECKHE CBOMCTBA adfd9c
Oxcuapl yriaepoaa, ux pusnueckue Bu6muotexa [JOK
36 1 XMMUYECKHE CBOMCTBA. 18.01 https://m.edso0.ru/00

DKosorndyeckue mpoodIeMsl,

adfebe
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CBsI3aHHBIC C OKCUIOM YTJICpoaa
Iv)

bu6mmoreka [IOK
37 VYronbHasg KUCIOTa U €€ COI 23.01 https://m.edso0o.ru/00
ae006¢
[Tpaxtrueckas pabora Ne 4 o Teme
"Igonyqeﬁne yrﬁelmcnoro rasa. bubmmorexa LIOK
38 25.01 https://m.edso00.ru/00
KauecTBeHHas peakuus Ha
" ae027¢
KapOOHAT-MOH
[TepBoHavabHBIC TOHATHS 00 bubmmoreka [JOK
39 OpraHUYEeCKUX BELIECTBAX KaK O 30.01 https://m.edso00.ru/00
COEIMHEHUSIX yTIIEpoaa ae054e
bu6mmoreka [IOK
40 Kpemuuii u ero coenuHeHus 01.02 https://m.edso00.ru/00
ac080a
[TpaxTrueckas padota Ne 5.
PSHIGHI/IG BKCHGII))I/IMGHTaJIBHHX Bubmorexa LOK
41 N 06.02 https://m.edso0.ru/00
3a1a4 o teMe «BaxkHelmnue ac0b2
HEMETAJUIb U UX COCTUHCHUS -
KonTtponsHas padora Ne3 o reme Bu6muotexa [JOK
42 «BaxHeinme HeMeTaJUIbl U UX 08.02 https://m.edsoo.ru/00
COCOUHCHMUS ac0el8
OO0mas xapakTepuCcTHKa
- P p https://www.yaklas
XUMHUYECKUX DJIIEMEHTOB —
M s.ru/ bubnuoreka
43 MeTauIoB. MeTayuinueckas CBs3b U 13.02 10K
MeTaJUTHYecKasi KpucTamaecKas '
. N https://m.edso00.ru/00
peméTka. Pu3nuecKue CBOMCTBa ac103e
METaJIJIOB
XHUMUYECKHE CBOMCTBA METAILJIOB. bubmmoreka [IOK
44 DNEeKTPOXUMHUYECKUN P 15.02 https://m.edsoo.ru/00
HanpsHKEHUHA METaJIOB aell156
O6uue cocoObl NoTy4eHus https://www.yaklas
MetauioB. CrutaBel. Beraucnenus s.ru/ bubmmoreka
45 110 YPaBHECHUAM XUMHYCCKUX 20.02 LHOK
peaKuuii, €CJIi OJIMH U3 PEareHTOB https://m.edso00.ru/00
COJIEPIKUT IPUMECHU acll56
https://www.yaklas
s.ru/ bubmmoreka
46 [TonsiTHE O KOPPO3UM METAJIIIOB 22.02 HOK
https://m.edsoo0.ru/00
acl278
bu6mmoreka [IOK
47 [IlenouHble METAIITBI 27.02 https://m.edso00.ru/00
acl4b2
bubmunoreka LIOK
OKcHbl ¥ THAPOKCUIBI HATPUS U
48 A AP A p 29.02 https://m.edso00.ru/00
KaJIus
ael4b2
bubmunoreka LIOK
€JI0YHO3EMEJIbHBIC METAJIIBI —
49 i 05.03 https://m.edsoo0.ru/00

KaJIbIIMA 1 Mardui

ael5e8
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bu6mmoreka [IOK

50 BakHeiinme coeqTMHEHUS KaJIbIIU 07.03 https://m.edsoo.ru/00
ael5e8
O0001IeHrEe U CUCTEMAaTU3ALIHS https://www.yaklass.
51 . 12.03
3HAHUI ru/
.. .. bubmunoreka LIOK
K
52 ECTKOCTE BOZILI M CI0COH €& 14.03 https://m.edsoo.ru/00
YCTpaHCHHS 101886
[IpakTuueckas pabora Ne 6 o Teme Bu6muotexa [JOK
53 "YKEcTKOCTh BOABI 1 METOAEI €6 19.03 https://m.edsoo.ru/00
ycTpaHeHus" aelae8
bubmunoreka LIOK
54 ATroMAHUNA 21.03 https://m.edsoo.ru/00
aelc6b4
. bubnuotexa [JOK
AmMdoTte € CBOICTBA OKCHJIa
55 MQoTepHbIe CBOHCTBA OKCHA 1 02.04 https://m.edsoo.ru/00
THJIPOKCH/IA aclc64
bubmunoreka LIOK
56 Kemeso 04.04 https://m.edsoo.ru/00
aeld86
OKcuIbl, THIPOKCHUIBI U COITU Bubmiorexa LIOK
57 09.04 https://m.edso0.ru/00
xenesa (I1) u sxenesa (III)
ae35e6
O0001IeHrEe U CHUCTEMAaTU3 AU https://www.yaklass.
58 B 11.04
3HAHUI ru/
ITpaktrueckas padora Ne 7.
P;)I_HGHI/IG BKCHGI;)I/IMGHT&]'II)HI)IX bubmuorexa LLOK
59 N 16.04 https://m.edso0.ru/00
3a7a4 1o TeMme «BakHelimue ac3de8
METaJUIBl U UX COEIUHEHUI»
Brruucnenus mo ypaBHEHUSIM
XUMHYECKHUX PEAKIIHiA, €CIIA OJIUH
bu6mmoreka [IOK
3 peareHToB Ja 30 e
60 13 pearcHTOB At B H3OBITKC WM 18.04 https://m.edsoo.ru/00
COJIEPKUT MpUMecH. Beruucienus ae1750
MacCOBOH J0JM BBIXOJa TIPOYKTA
peakiumn
O0001IeHrEe U CHUCTEMAaTU3 AU https://www.yaklass.
61 . 23.04
3HAHUI ru/
KOHTpOJEBHaH pabota Ne4 o treme hitos://www.yaklass.
62 «Baxuennme MeTayibl U UX 25.04 ru/
COEIUHEHNSD)
bubmunoreka LIOK
B
63 clmecTad 1 l\i[,aTepHaHH B 30.04 https://m.edsoo.ru/00
IIOBCEIHEBHON XU3HU YEJIOBEKA 403650
bu6mmoreka [IOK
X eCcKoe 3arps3HeHne
64 MMITHCCK v TPASHCHH 07.05 https://m.edsoo.ru/00
OKpY>Karollen cpebl ac4270
bu6mmoreka [IOK
Po erie
65 /b XUMUH B PCLICHIH 14.05 https://m.edsoo.ru/00
HKOJIOTUYECKUX MPOOIIeM acd270
66 PesepBHeIit ypok. O600ICHHE U 16.05 bubmmoreka [JOK
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cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00
ae0dOa
N bubmunoreka LIOK
67 PesepsHbIi ypok. 0606\1}[ CHAC 1 1 21.05 https://m.edsoo.ru/00
cUCTEMATH3AINA 3HaHUI
adb33c
. bubnuoteka [JOK
68 Peseprbiii ypox. 0606\1,]1 CHHC 1 1 23.05 https://m.edsoo.ru/00
cUCTEMAaTH3aIug 3HaHUHI
ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63 4 7
[TPOTPAMME

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

HarypanbHble 00beKThI. BKiII0YatoT pa3anvHble KOJUICKIIUU, TO3BOJISIOT YUalUMCS
MOJIYYUTh HATJISTHOE MIPECTaBICHHUE O BHEIIHEM BUE U (PU3NUECKUX CBOMCTBAX U3y4aeMbIX
MaTepuaioB:

1. MuHepaibl 1 TOpHBIE TOPOJIBI

2. Meramibl U CIUIaBbI

3. AJIOMUHHI

4. Ilnactmaccsl

5. Kayuyk

6. Bonokna (1epcTh, XJIONOK, IIENK)

7. PacTBOpBI KUCIIOT: COJISTHOM, CEpHOM

8. PacTBopbI 1IeN04€eil: THAPOKCUIA HATPUS

9. PacTtBOpHI coeii: XJopu1 HATpHs, CyIbhaT Meau

10. O6pazibl OKCUAOB: OKCUI MEIIH, OKCHJT KPEMHUS

11. O6pa3ibl METAIIOB: KOJUIEKITNS «METaJlTbl U CTIIIaBhI»

12. O6pa3zubl HeMeTauIoB: rpaduT, KPeMHUH, KpacHbIi hocdop
13. Crexno

14. IlouBa

15. MuHnepanbHbIe YI0OpEHUS

Xumudeckas jJjadopaTopHasi Hocyaa, anmnaparbl, NpudOpbI:

Habop mocynsl uisi y4eHHUECKOTO SKCIIEPUMEHTA

[Tpubop 11 MoTydeHUs ra3oB

HaGop npunaanexHocTel 17151 y4eHHYECKOro SKCIIEpUMEHTa

HaGop kpucTammn4eckux pemeTok

Habop nns MmoaenupoBanusi CTPOSHUS MOJISKYJI OPTaHUYECKUX U HEOPTaHUIECKUX
BELIECTB

JIoTKM pa3znaToyHble MaJeHbKHE

Jlep>xarens i MpoOHPOK

IIuH1IETRI

dapdopoBbIe TOXKKH

10. Boponku

11. Mertaminueckue ceTKu

12. [IpeameTHBIE CTEKIIA

13. JIoTKH 1S KameJILHOro aHajinu3a

14. 30rHYyTBIE CTEKIISIHHBIE TPYOKH

15. IIunetkn

M
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16. CTexJITHHBIE JIOKKH

17. Metaiuinyeckue JTOKKHU I CKUTaHUS BEIISCTB
18. CriupToBKHM

19. EMKoCTH [17151 BOJIBI MEpPHBIE
20. Kon0sI koHHYECKHE

21. Koa0BI IJIOCKOIOHHBIE

22. Kosn0sI KpyriI0I0HHbIE

23. llunuHapsl MEpHBIE

24. lItaTuBHI A5 TIPOOUPOK
25. ®apdopoBbie YaAIIKH

26. ®aphopoBbie CTaKaAHBI

Y4yeOHBIC TOCOOHS HA MMEYATHOH OCHOBE:
[Tepuonuueckas cucrema xumuieckux semeHToB JI.1.MenneneBa
Tabnuia pacTBOPUMOCTU KHCIIOT, THIPOKCH]IOB, COJICH.

N —

METOINUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA
1. H.B.Koposun, I'.H. MacnennukoBa, 2.11.Munrynuna, 3.JI.®ununmosa. Kypc o6mieit
XHUMHH. M.: «BBICIIas MIKOJa», 1990
2. K.Xayckpodrt, 2.Kaycrebn. CoBpeMeHHBIN Kypc 00I1Ieit Xumun. 3agaqauK. M.:
«Mup», 2002
N.I" Xomuenko. Pemenue 3amad mo xumun. 8-11 kmacc. M.: «<Hosas Bomaan, 2002.
O.C.I'abpuensu. Xumust.8 kinace.M.:poda, 2006.
5. 0O.C.l'abpuensn, K.Il.Bocko6oiinukoBa, A.B.fmykoBa. HacTtonbHast kHura
yuurens. Xumus 8 kinace.M.:poda,2003.
M.IO.T'opkoBenko. [Toypounsie pazpaboTku mo xumuu. 8 kimacc. M.: «<BAKO», 2004.
7. M.B. 3yeBa, H.W. I'apa. KonTponbHbie U mpoBepovYHbIe pabOTHI 10 XUMHH, 8-9 Kitacc.
M.: Ipoda, 2002.
8. A.M. Paneuxkuii, B.I1. 'opmikoBa. J{nnaktudeckuili Mmarepua no XuMuu, 8-9 Kiaacceol.
M.: «IIpocsemenue», 2002.
9. JLC.TI'ysei, P.I1.CypoBueBa. Xumus. Bonpocsl, 3agaun, ynpaxHeHus. 8-9 Kiacchl.
M.: Ipoda, 2002.
10. B.H. Anexcunckuid. 3aHuMaTeNbHbIE ONBITH IO XUMUK. M.:»IIpocBemienue», 1988.
11. I'.b. lllynenunH. OTa yBiekarenbHas XxuMusi. M.: «Xumus», 1984.
12. JI.A.bop3nyn, B.H. bop3ayH. Pemenne pacueTHsIx 3a7a4d B Kypce XMMHH CpeiHEN
mkoJiel. Kemeposo, 2002.
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HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

1. Tnardopma nucranunonnoro odyuenus «JKmace» https://www.yaklass.ru/
2. bubmmoreka IIOK https:/m.edsoo.ru/
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