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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsI, MPECTABICHHBIX
B ®I'OC OO0, a Taxxke Ha oOcHOBe denaepalbHON paboyeil TporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEIIUU NPENnofaBaHus Y4eOHOro peaMeTa « XUMHU
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T TpENCTaBICHUWE O IENAX, OOIIel CTpaTteruu
oOy4yeHHsi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHaBJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeayCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3ienaM M TeMaM MPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKU COJIepKaHMs, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
OCOOCHHOCTEH  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE IIeJIeH U3yUYeHHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOW JEATEIbHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHHM CIY)KUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromierocs, ero mpeaCcTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUIX
PHEPrUd M 00 HBOJIOIUHU BEUIECTB B MPUPOJE, O MyTAX PEHICHUS TrI00aibHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUUECKON 0€30MacHOCTH, MPOOJIeM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

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

BHOCUT BKJIaJ| B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydueOHOU  JesTeIhbHOCTH,
OKCIIEPUMEHTAJILHBIX W HCCIICIOBATEIbCKUX 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
3TanoM B (POPMUPOBAHUY €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITXCs;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
o0pa3zoBaHue 00yJarOIUXCA.

JlaHHbIE HampaBjieHUsS B OOYYEHHUU XUMHH OOECIEYMBAIOTCS CIEIU(DUKOMN
COJCp)KaHUsl  y4yeOHOro  TpeaAMeTa, KOTOpPBIM  SIBISETCS  IEIaroru4ecKu
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKHU XMMUU Ha ONpEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30oBaHUsI OPUEHTHPOBAH 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 €€ m3ydeHuro. CoaepkaHue CKIaAbIBACTCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI IO TPHUHIIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IPEIACTABICHUM
Pa3HOTO YPOBHSI:

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

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

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TpenctaBieHUd 00 DICKTPOIUTHYCCKON HUCCOIMAIlMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YCHUs
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
METOJaM TMO3HaHHUs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYEHUEM
3HAHWM W3 paHee W3YYEHHBIX Yy4YeOHBIX mpeaMeToB: «OKpYKaAIOMUA MUDPY,
«buonorus. 5—7 knaccel» U «PuU3KKa. 7 KJIaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POopMHpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOU
JEATEeIIbHOCTH 4YEJIOBEKAa M KaK OJHOIO U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHUX
3HAHUU — BaKHEUIMX (haKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX TOJIOKECHUM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHUHM K HAyYHbIM METOJaM T[IO3HAaHWS TPU U3YYEHHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHMH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NeSITEeIbHOCTH, OCBOCHMHU NpaBuUil 0e30macHOro OOpalleHHs C BELIECTBAMU B
MOBCEIHEBHOM KU3HHU.

[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 a/1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4aromuxcsi K CaMOCTOSATEIbHOM IM03HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecreueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OTbITa Pa3HOOOPA3HOHN JESITETHbHOCTH, TMO3HAHUS W CAMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJTIOUEBBIX KOMIIETEHIIMI), MMEIONIMX YHUBEPCAJIbHOE 3HAUCHHE IS
pa3IMYHBIX BUIOB JEATEIBHOCTH;

— (QopmupoBanue oO0meld (YHKIMOHATBHOW U  €CTeCTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBACHATh W OICHUBATH SIBICHUA
OKpPY’KAIOIIeT0 MHpA, WUCIOJIb3YsS 3HAHMS U OIbIT, MOJYYCHHBIE MPU U3YYECHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHMH MNpoOJieM B IOBCEIHEBHOM >KU3HH U
TPYZIOBOM JESATEIIBHOCTH;

— (QopmupoBaHue y OOy4yarolmuXxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKHM SKOJIOTMYECKU
11eJ1Ieco00pa3HOro TMOBEACHUS B OBITY M TPYNOBOW JEATENBHOCTH B IIEJIAX
COXpaHEHHS CBOETO 3/I0POBbsSI U OKPY>KAIOIIEH MPUPOIHOM CPE/IbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPONIIO U
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOGHHUS OOIIEYETOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpOGWIs M HAIPaBICHHOCTH JajbHEUIIETO
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHHU 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).



COJEPXKXAHHME 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 ¥ MOJEKYIbl. XHUMHYECKHE dJIEeMEHThl. (CHUMBOJBI XHMHYECKHUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

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

KomnuectBo Bemectsa. Moib. MossipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl W 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

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

Xumuueckuui IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ J1adopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
(bU3MYeCKuX CBOWCTB O0paslOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJCHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIUs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
ONHMCaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHE THUAPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMo ieiicTBHE Kene3a ¢ pactBopoM cosu meau (11,
W3y4eHHE CIOCOOOB pa3jieieHUsI CMeced: ¢ MOMOIIbI0 MarHuta, GUIbTPOBAHUE,
BBITIApUBaHUE, JUCTUIUIIMS, XpoMaTorpadus, mpoBeIeHUEe OYUCTKU MTOBAPEHHON
coid, HaOJMIOJEHWE U  ONHUCAHWE  PEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYII
(IIapOCTEePKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopox — 351eMEHT U MPOCTOE
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoma. CmocoOb!



MOJYYEHHsS] KHUCIOpOJa B Jaboparopud U MOpOMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpornHas MoAU(pUKALNS KHCIOPOa.

TernnoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKUuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MAPHUKOBOI0 3(pdekTa, pazpylieHue 030HOBOTO CIOSI.

Bonmopon — nsnemeHT M mpocTtoe BemecTBo. Haxoxknenue Bomopoxa B
npupoae, GU3MYECKUe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHust. Kucmotel u comnu.

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

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI
HaceimieHHble 1 HEHACBIICHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBasi 70Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTtBOpOB B IpUpose U B KU3HU 4YesioBeKa. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOAHBIX BOJI.

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

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

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XMMHYECKUE CBOWCTBAa KuUCHOT. Psan akruBHoctM MmetaimoB H. H. bekerosa.
[TosyuyeHue KUCIOT.

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

['eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KaQ4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KUCIOPOAA B BO3AYyXE, MMOJIYYEHHE,
coObupanue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOaa, HaOII0IeHNE
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKoMJieHHe ¢ oOpa3llaMH OKCHJIOB U
ONMMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHUE, PpACIO3HABAHUE M H3y4YCHUE
CBOMCTB BoJOpoaa (ropeHue), B3auMojeicTBre Bojgopoaa ¢ okcuaoMm mean (1)
(BO3MOXXHO HCITIOJIb30BAaHUE BUCOMATEPUAIIOB), HAOIIOACHUE OOpa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIIEOBAaHUE OCOOEHHOCTEM pacTBOPEHUS BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHAIIOB),



uccieqoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIIOT W IEIIOYCH,
uzydyeHue B3zaumojeinctsua okcuga meau (1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUWil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JIPYTHMM K3 PAacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

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

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonnas W AJUHHONEPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux anemMeHToB [{. . Menneneesa. Ilepuoas
u rTpynmbl. DOU3WYECKUH 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. [l. V. MeHneneeB — y4€HbIN U
IPAKIaHUH.

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

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

Xumuueckuii IKCnepumMenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIMX — NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiiiy pa3ioKeHHsl, COSIUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyUHBIX
MOHSATUM, TAK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTIEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO011e ecTeCTBeHHO--HAay4YHbIE TIOHSTHS: Hay4yHbIN (akT, TUNoTe3a, TEopus,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoIudHOCTh, HaOII0ICHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usuka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEIECTBA, Ia3, (pU3MUYECKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COTHIIE.

buonorus: ¢orocuntes, npixanue, 6unocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

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

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

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCS K PAa3JUYHBIM KJIAacCaM HEOPTraHUYECKUX
COEAMHEHN, 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
YpaBHEHUS.

[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. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON peaKuuu. CocraBnenue YPaBHEHUMU



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKIHMM C  HCIOJIb30BAHHEM  METOJA
AJIEKTPOHHOTO OaiaHca.

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

Peakiuu noHHoro oOMeHa. Y ciao0BUs MPOTEKaHUS peakiuii HOHHOTO OOMeEHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTaBICHUNA 00 IICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DSJIEKTPOIPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOUUALMU KHCJIOT, IWIEJI0YEe H COJeH
(BO3MOXXKHO  HCHOJB30BAHME  BUJEO MATEpPHAIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKM  MPOTEKaHHWA  peakuuid HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJCICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAaKUUN
(ropeHue, peakiuu pa3iioKEeHUs, COCIUHEHMs), pAclO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TOMOIIbIO KAYECTBEHHBIX pEaKIMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJsibl 1 X cOeIMHEHUS

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 M XJOPOBOAOPOJa HAa OpPraHWM3M 4YeJoBeKa. BakHeWlne XJIOpUABI U X
HAaxO0KJICHUE B IIPUPOJIE.

OOmas xapakTepuctuka 31eMeHTOB VIA-Tpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIEe CTerneHu okucieHus. CTpoeHue U (Pu3nyecKkue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOJAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (Qu3MUecKue W XUMHUYECKHE CBOMCTBa (00IIME Kak
NpeACTaBUTENS Kijacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakluu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHOco0a TMOJIYYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAS pEeaKIMs Ha



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

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, pacIpOCTPAHEHHE B MPUPO/IE,
duznyeckue u XxuMmuyeckue cBoiicrsa. KpyroBopot a3ora B mpupoae. AMMuax, ero
duznyecKkue u XMMHUYECKHE CBOMCTBA, OMyyeHUe U npuMenenne. Conu aMMOHus,
ux (U3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMHUYECKHE
CBOMCTBa (00OIIME Kak MpPEACTaBUTENs Kjacca KHUCIOT U cHelnuuyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHSA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMU4eCKoe 3arpsi3HeHUE OKpYXKarollei cpebl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3Ayxa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Mogudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, u3HIECKUe U XUMHIESCKUE CBOMCTBA,
nosyuerue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPEHUI.

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

[lepBoHavasIbHbBIE MMOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
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 TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaX, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoenuHeHHs KpemMHusi B mpupoge. OOume npeacraBieHus o0
okcune kpemuus (IV) u kpemuueBoit kucnore. CUIMKAThI, UX HCIOJIb30BAaHUE B
ObITYy, B MPOMBIIUICHHOCTU. BajkHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6e30macHOr0 MCIOJIB30BAHUS
CTPOUTETHHBIX MaTEPUAJIOB B IIOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
TaJIOTEHOB W WX COCIAMHCHHHN (BO3MOXXHO HWCIOJIB30BAHUE BUICOMATEPUAIIOB),
O3HAKOMJIEHHE C oOOpa3naM XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOAEHUE Mpoliecca OOYIJIIMBaHMS caxapa IOJl JIEUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIeHHOMN CEPHOU KUCIIOTHI, MPOBEICHNE KAYECTBEHHOW peaKIuu Ha CyJbdaT-
WOH W HaOJIOJICHWE MpHU3HaKa e€ TMPOTEKaHWs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoMcTBamMM a3oTa, (ochopa M uX coeAMHEHUH (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHui, moaydeHue,
coOupanue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (PocdaT-uoH U M3ydeHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MENIBIO
(BO3MOXXKHO ~ HCIOJB30BAHME  BUIEOMATEPUAIIOB), U3y4YeHUe Moenen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadwura, dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTUBOras3a, MoJydeHHe, cOOMpaHue, paclo3HaBaHUE U U3yUYEHHE
CBOMCTB YIJICKHUCJIOTO Tra3a, MPOBEJCHHE KAYECTBEHHBIX PEaKklMii Ha KapOOHAT U
CUIMKAT-UOHBl W W3YYCHHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOJYKIIMEH CUJIMKATHOM TPOMBIIUICHHOCTH, PEIICHUE HKCIEPUMEHTATIbHBIX
3a7ay4 1o TeMe «BakHeuIne HeMeTaulbl U UX COCAUHECHUS.

Tennosoii s3¢ghghexm xumuueckoi peaxyuu, mepmoxumuyeckKue YpagHeHus,
9K30- U IHOOmepmuyeckue peakyuu. TOnaueo: yeoib u Memaw. 3azpsazHenue
6030yXa, yCulleHue napHuKo8o2o 3¢hghexma, paspyuieHue 030H08020 COS.

MeTaJibl 1 UX COeIMHEHUS

OO6m1as XxapakTepruCTUKa XMMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUHU
ux nonoxenus B Ilepmommueckor cucreMe XUMHUYECKMX dieMmeHToB [J[. U
MengneneeBa u crpoeHus aTtoMoB. CTpoeHue meTauioB. Meramuyeckas CBS3b U
METAJUIMYECKass  KPUCTA/UIMYECKas  pemerka.  DJICKTPOXUMUUYECKUM  psif
HaIpspKeHUN MeTaioB. Ousznueckue U XUMUUECKHE CBOMCTBAa MeTayioB. OO01ue
CrocoObl ToayueHus: MeTauioB. [IoHSATHE O KOPpPO3WHM METalIOB, OCHOBHBIC
CrocoObl 3aluUThl UX OT Koppo3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.



[Ilenounsie meTampl: nonoxeHne B llepuognueckon cucteMe XMMHYECKUX
anemeHToB . . MenpaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mMpuUMepe HATpus U Kanus). OKcuiabl u
TUAPOKCUIBl HAaTpusi W Kaius. [IpuMeHeHHe IIeNOYHbIX METAIOB M HX
COCIMHEHUMN.

[llenoyno3eMenbHbIE META/UIBI MAarHMd W KaJbLHW: TOJOXKEHUE B
[lepnognueckon cucreme xuMmuudeckux sneMeHToB [[. 1. MenneneeBa, crpoeHne
UX aTOMOB, HaXOXKJICHHE B Ipupoie. PU3nyecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseiimue coeauHeHUs Kanblus (OKCHI, THUIPOKCHUA, COJIH).
XKéctkocTb BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMIL: TIoJI0KeHUE B [leprnoanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroMa, HaxoKAeHUE B Ipupone. Pusmyeckue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U TUAPOKCH]IA
AIFOMHUHMUSL.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOoeHHE aroMa, HaxOoxiaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. Okcuibl, ruipokcuibl U conu xenesa (I1) u xenesza
(1), ux cocraB, CBOMCTBA U MOJyUCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ OOpa3lamMu METaIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOWMCTBAMH, HU3YYEHHE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCH[A
KaJIbIUS U HATpUs C BOJOM (BO3MOXKHO MCIOJIb30BaHUE BHUAEOMATEPUATIOB),
MCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUA JKEJe3a B KUCIOPOJIE
(BO3MOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHAIOB), MPHU3HAKOB  IMPOTEKAHUS
KAUEeCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, IUHKA, JKeye3a
(I u xenesza (111), meau (1), HAOMIOACHME W ONKMCAHUE MPOILIECCOB OKPAIIMBAHHUS
IUITaMEHU HWOHAMHU HaTpusl, Kajdusl W KaJlblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJPOKCHUJIA IMHKA, PELIEHUE SKCIIEPUMEHTANIbHBIX 334 10 TeMe «Baxueriue
METAJUJIbl K KX COCUHEHHUS.

XUMHA 4 OKPYKaKIIas cpeaa

BemecTtBa u marepuanbsl B IOBCEAHEBHOW KU3HM uelloBeKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momorrs npu
XUMHUUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHLIeHTpanus BeuecTs, aanee — [1JIK). Ponb xuMun B perieHun 3KoJI0ruuecKux
npoOJieM.

Xumuueckuii IKCnepumenm:



u3ydeHue oOpasioB MaTepuajioB (CTEKJIO, CIUIABBI METAJUIOB, MOJIMMEPHBIE
MaTepHabl).

Mescnpeomemmunie ceasu

Peanuzanuss MeXnpeaMeTHBIX CBA3€H MpU U3yYeHUM XUMUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TMOHATHH, SBJSIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (pakT, rumoresa, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOACHHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, WU3MEPEHHE, MOJeNb, SBJICHHE, MAPHUKOBBIN
2 (deKT, TEXHOIOT S, MAaTEPHAITHI.

®dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUU 3apsi, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JUAJIEKTPUKHU, (POTOIIEMEHT, BEUIECTBO, TeJO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAIITMNIECCKAS
peméTKa, CIUiaBbl, (PU3UUECKUE BEIWYUHBI, AMHUIIBI W3MEPEHHS, KOCMHYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COJHIIE.

buonorus: dorocunres, npixanue, Ouocdepa, PKOCUCTEMA, MUHEPAIbHbBIE
yI00peHus, MUKPOIJIEMEHThI, MAKPOIJIEMEHThI, MUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MIOJIC3HBIE UCKOMAeMbIe, TOTUIUBO, BOJAHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOYy4YeHHMs] XMMHH B €IMHCTBE Y4YEOHOH HU
BOCIIMTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM € TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUATM3AINH 00YJarOIINXCS.

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

1) naTpuoTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOILLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U Hay4YHOMY HAcCJEIHI0, NMOHMMAaHHUS 3HAYEHHUS XHWMHUYECKOW HAayKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOW HMHQOpManuein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpaskKAaHCKOr0 BOCUTAHMA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOHM,  Y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W APYTUX  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTH MpU
BBIMIOJITHEHUHM Y4€OHBIX, IMO3HABATEIbHBIX 3a7a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIPOLIECCE OTOM Yy4yeOHOW MEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJECHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WLHHA
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSL:

MHUPOBO33PEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOIINE
OCHOBY JJI NTOHUMaHHUs CYIIIHOCTH HAy4YHOM KapTHUHBI MHpA, MPEIACTABIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOABI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAOJIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpPbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

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

4) popmMupoBaHUSs KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKHU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 »W3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrosl, HAPKOTUKOB, KypEHHUS),
HEOOXOMMMOCTA COOJIO/IEHUS TpaBWJ OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) TpyA0BOT0 BOCIIHTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXKEHHUE K TPYLy M pe3yjbTaTaM TPYJOBOH JEATEIIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHCHHS TPEAMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIA BBIOOD
WHUBUTyAIbHON TPAGKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CITIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaabHON IeITEIHPHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B PO(HECCUOHATBLHOM CpeIe;

6) 3K0J10rM4ecKOr0 BOCIIUTAHUS:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHMUs, TOHUMAaHUE [IEHHOCTH 3I0POBOTO U
O0e3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
paBuJI O€30MACHOTO MOBEICHUS IpU padOTe ¢ BELIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, JJI ITOBBIIIEHUS
YPOBHSI  9KOJIOTUYECKOW  KYJNbTYpPhI, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTel WX PEeHIeHUs MOCPEICTBOM METOJO0B XHWMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIbHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wmeTanpeaqMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (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 YHUBEPCAIbHbIC YUeOHbBIC NEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J10rnyeckue AeicTBus:

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

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATh MHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICITbHBIC TTPEICTABICHUS —
XUMUYECKUUA 3HAK (CUMBOJ D3JEMEHTa), XUMHUueckas ¢GopMmyrna W YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33714, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISBISATh U XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MIPU3HAKN U3YyYaeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUA,
BBISIBJISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarejbcKye 1eHCTBUSA.

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

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpoJieJITaHHOM 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), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IudYHbIC METOJBl W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJUMBIX JJIS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeNeIEHHOrO THUIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH ~ UCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO (JOpMY MpeACTaBICHUS HHGOPMAIINH U
WUTIOCTPUPOBATh pEIIaeMble 3aadll HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
apyrumMu opmamMu rpadyKu U UX KOMOWHALMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENLCKONW JEATEIbHOCTH MH(POPMALIUIO O BIMSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPY’KAIOIIEH MNPUPOTHON
CpPEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

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

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JejlaTh MpPEe3eHTAIHUI0
pEe3yAbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHO# pabOTHI MO MCCIICTOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENbHOCTH MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBbIE IITYPMbD», KOOPIUHALUSA
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBJISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanboiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEILIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIEH, YMEHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHO pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAy4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmact «XUMHS», BUIBI
JEATENbHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIlUsIX.

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

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKHUX IOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTAa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, DIJIEKTPOOTPULIATEIBHOCTh, CTEIEHBb
OKHUCJICHUSI, XMMHYECKasi PEeaKkius, KIacCU(PUKAIUSI PEaKIHil: peaxiuu
COCAUHEHHUsI, PEaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKUE PEaKIUHU, TEIJIOBOM 2((DEKT peakiui,
AP0 aToMa, JJIEKTPOHHBIM CIIOM aroma, aToMHas OpOUTab, PaJUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas J0JIs BEIIECTBA
(mpolieHTHAsl KOHIIEHTpAIusl) B pacTBOpPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUUYECKHUX IIOHATHU U
MPUMEHSITh 3TU OHATHUS MPU OMKMCAHUY BEUIECTB U UX MMPEBPAILICHUII;

e ICTIOJIb30BAaTh XUMUYECKYI0 CHMBOJIMKY JJISI COCTaBJICHUS (POPMYJT BEIIECTB
Y YPABHCHUM XUMUYECKUX PEAKIUN;

e OTIPE/ICNIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIEHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEAMHEHUU 10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAasE W HOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

epackpbeiBaTh cMbIcH Ilepuomumueckoro 3akona [J[. WM. Menngeneena:
JEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIOKeHUs B llepumoamyeckoit cucreme,
3aKOHOB COXPAHEHMUS MAcChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOTaapo;

e ONMCHIBATh M XapakTepuszoBaTh TaOmuuHyto ¢opmy Ilepuoanyeckon
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3inyaTh TMOHITUS «TJIABHAA
noarpynna (A-rpynmna)» u «mobounast noarpymnmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE HMMEIOTCS B
tabnune «llepuonuueckass cucTteMa XuUMHUYeCKHX »jemeHToB [J[. W.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsj A1pa, oOlIee YUCIO IEKTPOHOB
U pacrpeieJICHHE UX MO 3JIEKTPOHHBIM CIIOSIM);

e KJTACCU(UIIUPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTaHWUYECKHE BEIECTBA,
XUMHYECKHE PeakIiuy (M0 YUCIY M COCTaBy yYaCTBYIOIIMX B PEAKIUH
BEILIECTB, 10 TETIOBOMY (D (eKTy);

e XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBONCTBA BELIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAasi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMUYECKIX PEAKITHI;

* IPOTHO3UPOBATH CBOWCTBA BEIECTB B 3aBUCUMOCTH OT WX Kaue€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHWS XUMHYECKHX TPEBpAIICHUNA B
Pa3TUYHBIX YCIOBUSAX;

e BBIYMCJISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHMHYECKOTO J3JIeMeHTa 1o Qopmyse COeauHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pacTBOpE, MPOBOAWTH pacUYETHl TIO
YPaBHEHUIO XUMUYECKOMN PEaKIUH;

e IPUMEHSITh OCHOBHBIE OTIEPAIlUU MBICTUTEIILHON JAESTEIbHOCTA — aHAIN3 U
CHUHTE3, CpaBHEHHE, O0OOOINEHHE, CHCTeMaTH3allui0, KiIacCHU(UKAIHIO,
BBISIBJICHHE TPUYMHHO--CIICJACTBCHHBIX CBSI3€U — JJIsl M3YYCHHS CBOWCTB
BEIIECTB M XUMHUYECKHUX pEaKIUi, €eCTECTBEHHO-HAYYHBIE METOIbI
No3HaHUs — HaOIIOJeHHe, H3MEpPEHHe, MOJACIUPOBAHUE, HKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

e CTICZIOBATh TMPABUJIAM TTOJIH30BAHUS XUMUYECKON TIOCYI0N 1 J1a00paTOpHBIM
o0opymoBaHHEM, a TakKe WpaBWJiaM oOOpaiieHuss C BEIIeCTBAMU B
COOTBETCTBUU C HHCTPYKIHMSIMH II0 BBIIIOJHEHHIO J1ab0paTOPHBIX
XUMHYECKUX OTMBITOB IO TMOJIYYEHHIO U COOMpaHHMIO Ta3000pa3HbIX
BellleCTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
OIPENECIEHHON MAaCCOBOU JIOJIEW PACTBOPEHHOIO BEIECTBA, IJIAHUPOBATH
¥ TIPOBOJIUTH XMMHYECKHE SKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB
HIeJIouei M KHUCIOT ¢ MOMOIIbI0 MHIUKATOPOB (JakMyc, (heHondranenH,
METHJIOPaHX U APYTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 06a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

e PACKPBIBATh CMBIC OCHOBHBIX XHUMHYECKHUX TIOHATHH: XUMUYECKHI
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTHOH, aHMOH, IPOCTOE BEIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, AJIEKTPOOTPHULIATEIHHOCTh, CTEIEHb
OKHCJICHHUS, XUMHUYECKasl PEaKIHsl, XUMUYECKasl CBsI3b, TEIUIOBOH A heKT
peakiuyu, MOJIb, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJICKTPOIUTAYECKAs TUCCOLMAINS, PEaKIUd HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKINH, OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aOTponus, aMm(pOTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHH, TMPEIEIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTH 3TU OHATHUSA IPU ONMCAHUY BELIECTB U UX MPEBPALLICHUI;

e ICTIOJI30BATh XMMUYECKYI0 CUMBOJIUKY JJII COCTaBJICHUs (POPMYJT BEIIECTB
Y YPABHCHUM XUMUYECKUX PEAKIUN;

e ONIPEJICTISATh BAJIGHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSX pa3IMYHOTO COCTaBa, MPUHAMAJIECKHOCTh BEIIECTB K
ONpENCIEHHOMY KJIacCy COEAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, HOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij] MOHA 10 XUMHUYECKOU (opMyJsie, XapakTep Cpeabl B
BOJIHBIX PACTBOpPAaX HEOPTaHUYECKUX COCAMHEHUU, TUM KPUCTATITUNYECKOU
PEHIETKY KOHKPETHOTO BEIECTBA;

epackpbiBaTh cMbIca [lepuommueckoro 3axkonHa J[. M. MenngeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIHChIBaTh W XapaKTEPU30BAThH
tabnmmunyio Gopmy [leproamdeckoil cUCTEMBl XMMHYECKUX DJIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymmna (A-rpynma)y U «modoodHas
noarpynna (b-rpynma)», manbple u OOJbIIHME MEPUObI, COOTHOCHUTH
0003HaUYeHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHHS  aTOMOB  XMUMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHUCIO BJIEKTPOHOB H
pacnpeneieHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB DJIEMEHTOB U UX COCIMHEHUU B
npejenax MajblX NEePUOIOB U TJIaBHBIX MOATPYII C YUETOM CTPOSHUS MX
aTOMOB;

e KJTACCU(UIIUPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTaHWUUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy M COCTaBy YYaCTBYIOIIMX B pPEaKIHU
BEIECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 WU3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

e XapaKTEepPU30BaTh (OMHCHIBATh) OOMME MW CHeUPUISCKAEC XUMHUYCCKUE
CBOWCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKAasi OMNUCAHUE
IPpUMEpPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHUX
XUMUYECKUX PEAKLINN;

e COCTABJISITh YPABHEHHUS DJIEKTPOJUTHUECKON AUCCOLUMALINY KUCIIOT, IEJI0YEn
U COJICH, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS pPEeaKIuii HOHHOTO OOMEHa,



ypaBHEHUSI PEAKIH, MOATBEPKIAONINX CYIIECTBOBAHWE TE€HETUYECKON
CBSI3U MEXTY BEIECTBAMH PA3IMYHBIX KJIACCOB;

e DPAaCKpBIBATh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUH
MIOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OamaHca STUX Peakiui;

¢ IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYHUCIIATh OTHOCHUTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHMHYECKOTO J3JIeMeHTa 1o (Qopmyse COeauHEHUS,
MAacCOBYIO [IOJIIO BEIIECTBA B pacTBOpe, MPOBOAWTH pac4EThl TIO
YPaBHEHUIO XUMUYECKOHN PEaAKIUH;

e COONTFOIATH TIPaBUJIA TIOJI30BAHUS XUMUYECKON MOCY/I0ON M JTaOOpaTOPHBIM
o0opymoBaHHeM, a Takke IMpaBWia oOOpamieHuss C BEIIECTBAMU B
COOTBETCTBUM C HHCTPYKIMSIMH II0 BBIIIOJHEHHIO J1ab0paTOPHBIX
XUMUYECKAX ONBITOB TO TIOJYYCHHIO W COOMPAHUIO Ta3000pa3HbIX
BEILIECTB (aMMHUAKa U YIIEKUCIIOro ra3a);

e MPOBOJINTH PEAKIINHU, MOATBEPIKIAIOIINE KaYeCTBEHHBIN COCTaB Pa3IMYHBIX
BEIIECTB: pAcCMO3HaBaTh OMBITHBIM MYTEM XJIOpPUA-, OpOMHI-, HOAMI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJJIOB, MPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEICCTB;

o IPUMEHSITH OCHOBHBIC OTIEPAIlMU MBICTUTEIHLHON NEATEIHbHOCTH — aHAIHN3 U
CHUHTE3, CpaBHEHHE, O0O0O00IIeHHEe, CHCTeMAaTH3allhl0,  BBISBICHHE
PUYUHHO-CJIEICTBEHHBIX CBSA3€H — JJIi WU3YYCHUS CBOWCTB BEIIECTB U
XUMUYECKAX PpEaKlWid, €CTeCTBEHHO-HAyYHbIE METOIbl TO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

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

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

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

YeJIoBeKa

12 BerectBa 1 xuMu4eckue 15 1 Bbu6nmuoreka [JOK

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

HWroro no pazneny 20

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

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

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

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

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

Hroro no pazueny 30

Pasnen 3. [lepunoanueckuii 3axkon u [lepuoguveckas cucrema xumuiyeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.

Xumnueckas cBsizb. OKHCJIAUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu



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

[lepronnueckuii 3aK0H U

31 [Tepuonnueckas cucrema 7 Bbu6nuoreka [JOK
XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edso0.ru/7f41837c
Mengene-eBa. CTpoeHue aTroma
XumMu4decKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKITUU
Bbu6nuoreka [JOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837¢c
PesepBHoe Bpems 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [HOK
' peaxiuit https://m.eds00.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIH. 8 1 1 bubmmoreka [JOK
' XUMUYECKUE PEaKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pasgeny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
51 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynnesl. ["anorensr https://m.edso00.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' YT L-ep https://m.edsoo.ru/7f41a636
COCANHCHUA
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemeHToB VA-Tpynnsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
' PYTISL ’ P https://m.edso00.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB |VA-rpynnel. Yraepoa u 10 1 2 bubmorexa LIOK
' . DYIIBL PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
Hroro no pazneny 27



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

N bu6mmoreka [IOK
3.1 Obmpae cBoHCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxne1me MeTamisl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
HWroro no pazneny 20
Pasznen 4. Xumus U oKpyskamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEIOBEKA 3 bubmorexa LOK
' = p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 1 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IIOYPOYHOE IVTAHUPOBAHHUE 8 KJIACC

KouunyecTBOo 4yacoB JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Pojap XuMu# B 5KU3HU 1 01.09 but6mmoreka [IOK
yenoBeka. Tena u BemecTna ' https://m.edsoo.ru/ff0d210c
bubmunoreka LIOK
2 [TonsiTHe 0 MeTO/IaX TTO3HAHUS B XUMUU 1 06.09 https://m.edsoo.ru/f0d227e
[Tpaktrueckas padota Ne 1 «IIpaBuia
paboThl B 1a00paToOprn U MPUEMBI bubmmnoreka [JOK
3 1 08.09
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)
Yucrtele BemecTBa U cMecu. CocoObl bubmunoreka LIOK
4 . 1 13.09
pa3zieleHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «PaznencHue cmeceit (Ha mpumepe 1 15.09 bubmorexa IOK
A N PHMEp ' https://m.edsoo.ru/ff0d28c8
OUYMCTKU NTOBApEHHOU COJIN)»
bu6mmoreka [IOK
6 ATOMEL H MOIICKYJTEI 1 20.09 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE dJIEMEHTBI. 3HAKH 1 9909 bubnuoreka [JOK
(CHMBOJIBI) XUMHUYECKUX 3JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 [IpocTblie U COXKHBIE BEUIECTBA 1 27.09 https://m.edsoo.ru/ffod2a6e
but6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 29.09 https://m.edsoo.ru/Ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB. 1 04.10 bubmoreka [{OK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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Xumuueckas popmyna. BaineHTHOCTD
aTOMOB XMMHUYECKUX HJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHoOcUTeNbHAs aTOMHAs Macca. bubmuoteka [JOK
11 06.10
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO 11.10 Bbubmunoreka LIOK
3JIEMEHTA B COEAUHEHUH ' https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. Moib. 13.10 bubmunoreka LIOK
Monsipaas Macca ' https://m.eds00.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. 18.10 bubmuoteka [JOK
XuMudeckas peakius ' https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycrnoBusl MPOTEKAHUS bubmmoreka [JOK
15 . 20.10
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUs MaCChl BELIECTB. 9510 bubnmoreka [JOK
XUMHYECKHE YPaBHCHHUS ' https://m.edsoo.ru/ff0d3b88
BBI‘-II/ICJ'IGHI/ISI KOJINYCCTBA, MaCChl
17 BEIIIECTBA [0 YPAaBHEHUSM XUMHUYECKUX 27.10 bubmorexa [TOK
= . yp ' https://m.edsoo.ru/ff0d5708
peaxkuui
Knaccudukamnms XuMruaecKux peakiuit
18 (coemuHeHMs, pa3IOKECHUS 08.11 bubmorexa I[IOK
g P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIuKIoneauct. O0o0IeHNEe U 10.11 bubmorexa OK
t AT Hf ' https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3alUs 3SHAHUI
20 KontponsHas padora Nel mo reme 15.11 Bu6muotexa [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN ' https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech razos. Coctas BuG OK
21 Bo3ayxa. Kucnopog — snemeHt u 17.11 nomorexa I

npocroe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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duznueckre 1 XUMUYECKHE CBOMICTBA

bubmunoreka LIOK
22 KHCJIOpoJia (peaKIuu OKUCICHUS, 22.11 https://m.edsoo.ru/F0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObI IOTYyYEHUST KHCIIOPO/ia B
23 J1a00paTOpUH iqn OMBIH_I.HGHpH(i:TI/I 24.11 bubmorexa [IOK
patop P ' ' https://m.edsoo.ru/ff0d497a
IIpumMeHeHne Kucnopoaa
TennoBoii 3 ekt xuMmudeckon
peakiuu, MOHATHE O bu6nuoreka [IOK
24 29.11
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIIUIX
Tormmuso (He(Th, yrojb U METaH).
25 3ar ﬂSHeéHe(lllos . a, CIIOCOOBI lro bubmorexa [TOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «ITonydenue u coOupanue KuciIopoaa bubmorexa [JOK
yi N p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u nmpocroe Bubmuotexa [JOK
BellecTBO. HaxoxaeHnue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 DOuU3NYEeCKue U XUMHUUYECKHUE CBOMCTBA bubmuoteka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOpI ToTy4eHHsT BOAOPO/Ia B bubnuoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4ddo
[TpakTrueckas padota Ne 4 o Teme
31 «ITonydenne u coOupanue BoIOpoaa bubmorexa [JOK
i oHp HOPOa, https://m.edso0.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
32 MonsipHbiii 00BEM ra3oB. 3aKoH bubmmoreka [JOK
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https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ABoraapo

https://m.edsoo.ru/ff0d542e

Breraucnenuns o00pEMa, KoJIMIecTBa

but6mmoreka [IOK

33 BIECTBA Tasa 110 €ro HgBeCTHO,I,Wy https://m.edsoo.ru/ff0d55a0
KOJIMYCCTBY BCIICCTBA UJIN O6’beMy
Brruucnenust 00bEMOB ra3oB 1Mo
34 ABHCHHUIO PCaKIIMU Ha OCHOBE 3aKOHA bubmorexa I[JOK
yp . peaKtt B https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH Ta30B
35 du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuoreka [{OK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubnuoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbiieHHbie
37 1 HEHACBIIICHHBIC pacTBOPLI. MaccoBas bubmorexa I[IOK
Hl P Pl https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
[TpakTrueckas padota Ne 5 mo reme
38 «IIpuroroBiieHnE pacTBOPOB C bubnmoreka [JOK
onpeaeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponsHas padora Ne2 o reme Bubmuotexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcupsl: cocTaB, KiacCUpUKALIUS, bu6mmoreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [TOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHUs: cOCTaB, KJIacCU(PpUKaIHS, bubmunoreka LIOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XuMU4YECKHE CBOMCTBA bubnmoreka [JOK
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OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kiaccudukanms, bu6nuoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMU4YECKHE CBOMCTBA bubnmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATYpa,
46 CHOCOéBII) HIE)JI )GHI/ISI XI/IMI/I‘-IZ(II)KI/IG bubsmorexa [IOK
. 4 ’ https://m.eds00.ru/00ad9474
CBOICTBa
[Tpaktuyeckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33724 110 TEME bu6nuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCJTUHEHMI»
48 I'enernueckas cBsI3bp MEXKy KJlaccaMu bu6nuoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK
49 O0001IeHre U cUCTEMaTU3aINs 3HAHUI https://m.edsoo.ru/00ad9ch?
Kontponbnas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HCOPTaHUYECKUX bubmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COCTMHCHU I
51 c but6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa
[Tepuonuueckuii 3aKOH 1
bubmunoreka LIOK
52 [Tepuoamnueckas cucTeMa XUMHUIECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. 1. MenaeneeBa
53 [Tepnoabl, TpyNITBI, TOATPYIIIIEI bubmorexa OK
PHOBL, TPYHIEL HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK

saep. M3oTonsl

https://m.edso0.ru/00ada342
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CtpoeHue 3eKTPOHHBIX 000JI0YeK

55 aToMOB 3J1eMeHTOB [lepuoanueckoii bubnnorexa [IOK
https://m.edsoo.ru/00ada6bc
cucteMmsl [. . Menaeneena
XapakTepucTuKa XUMHUIECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubmoreka [{OK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [lepuoanyeckoro 3aKoHa JIs
57 pa3BuTus Hayku U npaktuku. J. 1. bu6nuorexa [IOK
MenneneeB — y4E€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpakx JaHuH
DJIEKTPOOTPULIATETLHOCTh aTOMOB bu6nuoreka [IOK
58
XUMHYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
o9 Honast ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHas XuMH4uecKas bu6nuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HenoJsipHAs XUMUYECKast bubmmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
bubmunoreka LIOK
62 CTeneH OKHCICHHS https://m.edsoo.ru/00adae?8
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmoreka [{OK
peakuuu https://m.edso0.ru/00adb076
64 OkucauTeny 1 BOCCTAHOBUTEIU bubmorexa [IOK
https://m.edso0.ru/00adb076
65 KonrtponsHas padbora Ne4 o reme bu6nuorexa [IOK
«CtpoeHue aroma. XUMUYECKAsI CBS3b https://m.edsoo.ru/00adb486
66 PeseprubIil ypok. O60011eHIE 1 bubnuoreka [JOK
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cucTeMaTH3anus 3HaHUU

https://m.edsoo.ru/00adb33c

67 PeseprubIil ypok. O60011eHIE 1 1 bu6nuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
68 PesepBHblit ypok. O60011eHue u 1 bubnmoreka [JOK
cUucTeEMaTH3allus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE 9 KJIACC

KouunyecTBO 4yacoB DJIeKTPOHHBbIE
ara uudposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTnyeckue A p
Bcero H3y4eHUsi oOpa3oBaTeIbHbIE
padoTsI padoThI
pecypcebl
Ilepnonrueckuii 3aK0H.

1 Ilepuoanueckas cucrema 1 05.09 Bu6muotexa [JOK
XMMHYECKHUX 31eMeHTOB 1. U. ' https://m.edso0.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX IJIEMEHTOB 1 07.09 Bubmmorexa [IOK

. ' https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
Kiaccudukamnus 1 HoMeHKIaTypa bubmuoreka [JOK

3 1 12.09
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
Busl XuMu4decKkoi CBS3U U THIIBI bubmuoreka [JOK

4 N 1 14.09
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTpomnbnas padora Nel mo Teme

5) «[ToBTOpEeHue u yriybneHue 3HaHui 1 1 19.09
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiaccay
Knaccudukamnms xumMuaeckux bu6nuoreka [IOK

6 . 1 21.09
peaKuuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOM

7 eakuuu. [loHATHE O TOMOTE€HHBIX U 1 26.09 bubmmorexa LIOK
PCAKIIH. ' https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PeaKIMsIX

3 [TonsiTHE 0 XUMHYECKOM PaBHOBECHH. 1 28.09 bubmmoreka [JOK
@akTOpBI, BIUAIOIINE HA CKOPOCTh ' https://m.edsoo.ru/00adc28c
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XUMHYSCKOMN PCaKMU U IMMOJIOKCHUC
XUMHYECKOT'O paBHOBECHU A

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

A
| peakuuu 03.10 https://m.edsoo.ru/00adcade
Teopus 3nE€KTPOTUTUUECKON
10 nccorranuu. CHIbHBIE U ci1a0ble 05.10 bubmmorexa LOK
g HHATLHH. ' https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
. but6mmoreka [JOK
11 HoHHEIe ypaBHEHHS peaKiuil 10.10 https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHUI B CBETE IPEACTABICHUI 12.10 bubnnorexa [IOK
pvn ' https://m.edsoo.ru/00add5d8
00 DJIEKTPOJIUTUICCKON JUCCOITUAITTT
XUMHUYECKHE CBOUCTBA COJICH B CBETE
13 NpeCTABICHHH 00 17.10 bubmorexa OK
pei . ' https://m.edso0.ru/00add8b2
ANEKTPOIUTHICCKON JTUCCOITHAITTT
. bubmuoreka [{OK
14 Howstue o ruaponmse conei 19.10 https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS 24,10 bubmoreka [JOK
3HAHUHI ' https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Pernrenne skcriEpuMEHTAILHBIX 26.10 bubmmorexa LOK
P ' https://m.edsoo.ru/00addbfa
3a1au»
KontponbHas padota No2 o teme
17 «DIEKTPOIIUTHYECKAS TUCCOLHALNS 07.11 bubmmorexa LOK
p g HHATH. ' https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKI[UH B PACTBOPAX)
OO01mmas xapakTeprCcTHKa FaJIOTCHOB.
18 XWMHYECKHE CBOMCTBA HA IPUMEPE 09.11 bubmorexa [JOK

XJiopa

https://m.edsoo.ru/00addfe2
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Xnoposogopoa. ConsiHast KUCIIOTa,

19 XUMHUYECKHUE CBOWCTBA, MOTyYEHNE 14.11 bubmorexa [JOK
> HOIYH ’ ' https://m.edsoo.ru/00ade104
MIpUMEHEHHE
[TpakTuyeckas pabora Ne 2 o Teme
20 «ITonyueHne COMTHON KUCITOTHI 16.11 bubmorexa OK
v . N ’ ' https://m.edsoo.ru/00ade348
W3Yy4YCHHE € CBOMCTBY
Boruncnenus no ypaBHeHUAM
21 XUMHYECKHUX PEAKIIUN, €CIIH OQUH U3 21.11 bubmmorexa [OK
P ’ ' https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
OO11as XapakTepUCTUKA 3JIEMEHTOB bubnmoreka [JOK
22 23.11
VIA-rpynibt https://m.edsoo.ru/00ade64a
AJNOTPOITHBIE MOJU(PHUKALINN CEPBI.
Haxoxnenue cepbl 1 €€ coeTUHEHU I bubmunoreka LIOK
23 . 28.11
B MpHUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
CepoBogopo, ctpoeHue, (hu3nIecKue bubmmoreka [JOK
24 - 30.11
A XUMHAYECKUE CBOMCTBA https://m.edso0.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTA,
25 ¢u3nveckre 1 XUMHUYECKHE CBOCTBA bubmmorexa LOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHHE
XUMUYECKHE peakllny, Jexalinue B
OCHOBE MPOMBILIUIEHHOTO criocoba
26 MOJyYEeHUSI CEPHON KUCIIOTHI. bu6nuoreka [IOK
XUMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIleW Cpesibl COEAUHEHUSIMU
cephl
97 Beruucnenne MaccoBOil J0IM BBIXO1a bubnuoreka [JOK

MPOJYKTa peakuuu

https://m.edsoo.ru/00adec8a
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OO01mas XxapakTeprCcTHKa SJIEMEHTOB
VA-rpynmsl. A30T, pacripocTpaHeHHE

bubmunoreka LIOK

28
B npupojie, GU3ndecKkue u https://m.edsoo.ru/00adeea6
XMMHYECKHE CBOMCTBA
AMMHaK, ero Gpu3nvYecKue u

29 XHMHYECKHUE CBOMCTBA, MOJyYCHUE U bubmorexa OK

> HOYH https://m.eds00.ru/00adf004
MPUMEHEHHE
[TpakTuyeckas padora Ne 3 o Teme
30 «ITonyyenne amMmmuaka, U3y4eHHE €ro Bubmmorexa [IOK
. v > YR https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucioTa, e€ GpusndecKkue u bu6nuoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHMSI B KQU€CTBE MUHEPAITBHBIX

32 oOpeHuid. XuMHUUIECKOe bubmorexa [JOK
yAoobp ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH cpelibl
COCIMHEHUSIMH a30Ta
docdop. Oxcun pochopa (V) u

33 @ocgo pHaﬂ ann((l;Ta (1)(1)1/11)3H(qell<ne " bubmorexa [JOK

P L https://m.edsoo.ru/00adf68a
XUMHAYECKHE CBOWCTBA, MOTyYCHHE
Hcnonb3oBanue GochaToB B

34 KaueCTBE MUHEPATbHBIX YIOOPECHUH. bubnmoreka [JOK
3arpsi3HEHUE MPUPOTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacipocTpaHEeHUE B

35 npu I()) e gmmiec;l)/le U XUMHUYECKHE bubmmorexa LIOK

P P AG https://m.edsoo.ru/00adfd9c
CBOMCTBA
bubnuoreka [JOK
36 Oxcupl yraeposa, ux Gpusndeckue u 1

https://m.edsoo.ru/00adfebe
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XMMHYECKHUE CBOMCTBA.
DKOJIOTHYECKUE TTPOOTIEMBI,
CBsI3aHHBIE ¢ OKcHIoM yriepoaa (1V)

37 VroabHas KUCIIOTa U € COJIU bubmorexa [JOK
https://m.edsoo.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
"IlosrydeHne yrieKucioro rasa. Bu6muotexa [JOK
38
KadectBennas peakius Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHayanbHbBIE TOHATHS 00
39 OpraHMYeCKHUX BEIICCTBAX KaK O bubsmorexa [IOK
P H https://m.edsoo.ru/00ae054e
COCIUHEHUSIX YTIepoaa
TennoBoii 3¢ ekt xumMuaeckoit
peaKkiuu, MOHATHE O bu6nuoreka [IOK
40
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- https://m.edso0.ru/ff0d4790
148 BHHOTepMquCKHX peaKI_II/ISIX
TommmBo (HeTh, yroas U METaH).
41 3arpsi3HEHUE BO3yXa, CIIOCOOKI €TI0 bubmorexa I[IOK
p X, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
42 KpeMmunii u ero coe quHeHNU bubmmorexa LOK
P https://m.edso0.ru/00ae080a
[TpakTrueckas padota Ne 5. Permenue
43 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bu6nuoreka [IOK
«BakHele HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCIUHCHMS»
KontponbHas padota Ne3 mo teme
. bu6mmoreka [IOK
44 «Ba)kHene HeMeTauIbl U UX

COCOAUHCHUA»

https://m.edsoo0.ru/00ae0el8
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OO01mas XxapakTepuCTHKa XUMUIECKUX
JJIEMEHTOB — METAJIJIOB.
Meranueckas CBsi3b U

Bbubmunoreka LIOK

45
MeTaJUTnYecKas KpucTaaanyeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
MECTAJIJIOB
XUMHUYECKHE CBOMCTBA METAILJIOB.
46 DIEKTPOXUMHUUYECKUI P bubnnorexa [IOK
P . AR https://m.edsoo.ru/00ael1156
HaIpsDKEHUH METaJlIOB
OO1u1re crnocoObl MOTyYSHHS
MCTAJIJIOB. CHHaBBI. BBI‘-II/ICJIGHI/IH 110
47 aBHEHUSIM XUMHYECKAX PEAKIIAI bubnnorexa [IOK
P PCAKIIH, https://m.eds00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJEPIKUT
puMecH
48 [TonsATHE O KOPPO3UU METAIIOB bubnnorexa [IOK
pp https://m.edsoo.ru/00ael1278
bubmunoreka LIOK
49 €JIOYHBIE METAILIIbI
i https://m.edsoo.ru/00ael4b?2
50 OKcuabl ¥ THAPOKCUIBI HATPUS U bubmunoreka LIOK
KaJus https://m.edsoo.ru/00ael4b?2
51 [IlenoyHO3€EMENBHBIE METAIIBI — Bubmuotexa [JOK
KaJIblIMU ¥ Maruui https://m.edsoo.ru/00ael15e8
52 Baxueilinue coeiuHEHU KaJIbLIUA bubnmorexa LOK
A H https://m.edsoo.ru/00ael5e8
53 O00011IeHIE U CUCTEMATHU3ALIMS
3HAaHUHU
54 JKEcTKOCTh BOMBI U CIIOCOOBI €& bubmuoreka [JOK

yCTpaHEHUS

https://m.edsoo0.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[TpakTuyeckas pabora Ne 6 o Teme

55 "YKEcTKOCTEL BOIBI M METOMEI €6 bubnnorexa [IOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmoreka [{OK
56 AmOMHHHH https://m.edsoo.ru/00aelc64
57 AMpoTepHbIE CBOIICTBA OKCHIA U Bu6muotexa [JOK
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
58 Keneso https://m.edso0.ru/00ae1d86
59 Oxkcubl, TUIPOKCUIBI U COJIM JKeje3a bu6nuoreka [IOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
60 O0001IeHrE U CUCTEMAaTU3 AN
3HAHUU
[TpakTuueckas padborta Ne 7. Pemenue
61 SKCIEPUMEHTAJIBHBIX 33/a4 110 TEME bubnmoreka [JOK
«BaxHeime MeTaIbl U UX https://m.edso0.ru/00ae3de8
COCTUHEHUS
Brruucnenus mo YpaBHCHUAM
XUMHUYCCKUX peaKHI/Iﬁ, €CJIN OJUH U3
peareHToB J1aH B U30BITKE WU bubmmoreka [JOK
62
COCPKUT mpuMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JOJIM BBIXOJIa MPOTYKTa
peaknuu
63 O06001IeHNEe U CUCTEMATU3AIIHS
3HAHUU
KonTpomnbHas padora Ne4 mo Teme
64 «BaxxHeHIme MeTaJlIbl U X

COCONHCHUA»
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https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

65 BemectBa u Mmarepuassl B 1 bubmunoreka LIOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XUMHUYECKOE 3arpsA3HEHUE bu6nuoreka [IOK

66 . 1
OKpY>KaroLlEeu cpebl https://m.edso0.ru/00ae4270

67 Ponp xumuu B perreHnn 1 bubnmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270

bubmunoreka LIOK

68 PezepBHblit ypok. O6o01IeHnE 1 1 https://m.edsoo.ru/00ae0d0a
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00adb33c

https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus. 8 knace: yueb. nis oomieooOpaszorart. opranuzanuid/ I'.E. Pym3utuc, @.I'.
®enbaman.-11 n3a.-M.: [Ipocsemenne, 2022

Xumust. 9 kace: yue0. asa oomeoopaszoBat. opranm3zaruii/ ['.E. Pymsutuc, ©.I'.
®enpaman.-4 u3a.-M.: [Ipocsemenue, 2022

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

3alayHuK ¢ «TOMOIIHUKOM». 8-9 knaccel. ABTopsl: ['apa H.H., I'abpycesa H.H.
HMunaktudeckuit matepuani. 8-9 knaccel. ABTop: Pyasutuc I'.E.

DnekTpoHHOe nocobue «BuneogemoncTpauumny». 9 kiacc.

[Tocobue miist yuurens. 8, 9 kimaccel. ABtop: I'apa H.H.

Pab6ouune nporpammsl. 8-9 knaccel. ABTop: I'apa H.H.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
Enunas komnexnus [{OP: IIpeamernas KoJmeKuus « XuMUsH»
http://school-collection.edu.ru/collection/chemistry
EcTecTBEeHHO-HAYUYHbBIE DKCIIEPUMEHTHI: XUMHUs. Kosekuus
Poccuiickoro o0eo0pa3oBaTesIbHOTO MopTaa
http://experiment.edu.ru AJIXUMUK: caitr
JLIO. Anuk0epoBou
http://www alhimik.ru Beepoccuiickas onummnuana
IIKOJILHUKOB IO XUMHUU
http://www.chemistry.ssu.samara.ru OcHoBbI
XUMHM: JJIEKTPOHHBIM YUYEOHUK
http://www hemi.nsu.rd OTKpeITHII KOJUTeIK: XUMHS
ttp://www.chemistry.ru luctaniimoHHast OJIMMIIHA/IA 10
XUMUU: TEJIEKOMMYHUKAIIUOHHBIA 00pa30BaTeIbHbBIN

MPOEKT

hﬁp://www.edu.yar.ru/russ|an/pr0|ects/|oredmets/chem|strv
I/ICTaHHI/IOT—IT—ILTP ’)RT\T}H‘,TT/THF‘.{‘,T(T/TP_(\TIT/TMHI/IaIIBI I10 XUMUHAN
tp://www eidos.ru/olymp/chemistry
aHUMAaTENbHAsI XUMUS _

http://www 104.webstolica.ru Knaccudukanus XuMAIecKux
€aKIun

Rttp:/ classchem.narod.ru KoaTpern — Xumus 1jist Bcex: yueOHO-

MH(POPMALIMOHHBIN CAUT

http://kontren.narod.ru Matepuassl kKadeapbl GU3NYSCKON U KOJUTOMIHON XUMUU

IOxHOTO (henepanbHOrO YHUBEPCUTETA

httpl://WWW. tnanometer.ru OmnutaiiH-CIPaBOYHUK XUMHUYECKUX JIEMEHTOB
€ ements

http://webelements.narod.ru ITonymnsipHas 6MOIHOTEKA XUMUYECKHX
JJIEMEHTOB o

http://n-t.ru/ri/ps Caiir Alhimikov.net: yueOHbIe 1 cripaBOYHBIC MaTepUAIBI IO
XUMUHN

http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mwup

XUMUHN

http://chemworld.narod.ru Caiit «BupTyanbHas xumudeckas



http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://www/
http://classchem.narod.ru/
http://kontren.narod.ru/
http://www/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://www/
http://chemworld.narod.ru/

TITKOJIA»
http://maratakm.narod.ru Cait «Mup Xumurm»

nttp://chemistry. narod.ru XuMuK.py: cait 0 xumnn

http://www.xumuk.ru Xumudeckasi crpaandka SIpociiaBckoro LeHTpa
TEJICKOMMYHUKAIMH 1 MHPOPMAIMOHHBIX CHCTEM B 00pa30BaHUH
http://www.edu.yar.ru/russian/cources/chem Xumuueckuii mopTai
ChemPort.Ru _

http://www.chemport.ru Xumudaeckuii cepsep HimHelp.ru: yueOubie u
CIIPaBOYHBIE MAaTEpPUAIIBI

http://ru.wikipedia.org/wiki/Xumus Xumus J1j1s BCeX: WILTIOCTPUPOBAHHBIC
MaTepHrajbl 110 OOIIEH, OPraHuIeCKOU 1 HCOPFaHI/I‘{CCKOﬁ xumuH http://school-
sector.relarn.ru/nsm Xumust u xu3Hb — XX BeK: Hay4HO-TIOMYJISIPHBIHN KypHaJI

http://www.physchem.chimfak.rsu.ru Meroanka oOy4eHHsI XUMUU: CAUT
kadenpsl xumuu HI'TIY

lNazera «Xumus» ¥ CalT 11 yUUTENA «S Uy Ha ypPOK XUMUU»
http://him.1september.ru

http://www.hij.ru Xumo3a: cooOriecTBo yuntenein XuMmun Ha nopTaie «CeTb
TBOPYECKUX YUUTEIEH»

bubmuoreka I{OK https://m.edsoo.ru



http://maratakm.narod.ru/
http://chemistry/
http://www.xumuk.ru/
http://www.edu.yar.ru/russian/cources/chem
http://www.chemport.ru/
http://ru.wikipedia.org/wiki/%d0%a5%d0%b8%d0%bc%d0%b8%d1%8f
http://school-sector.relarn.ru/nsm
http://school-sector.relarn.ru/nsm
http://www.physchem.chimfak.rsu.ru/
http://him.1september.ru/
http://www.hij.ru/
https://m.edsoo.ru/
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