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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe denaepalbHON paboyeil TporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIIUU MPEnofaBaHus Y4eOHOro mpeaMeTa « XuMHUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTaBICHUWE O IENAX, OOIIel CTpaTeruu
oOy4eHHs, BOCHHTAHHWS W PAa3BUTUS OOYYAIOIMIUXCSA CPEACTBAMHU y4eOHOTO
npeaMera, YCTaHaBJINBAET 00s13aTEIBHOE peAMETHOE COJIepKaHue,
IpEeAyCMaTPUBAET PACIpPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaM IPOrpamMMbl MO XUMHH, ONPEAEISIET KOJIMYECTBEHHBIE H
KaueCTBECHHbIEC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporiecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYaromuxcs, OMNpeeisieT BO3MOXHOCTH MpeaMeTa JJis
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTeNIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHMM K
pe3ynbTatam oOy4eHUs XUMUW Ha YPOBHE 1eJIeH N3yUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOU JEATEIbHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMUs.

JlaHHas mporpaMma ajanTUpoBaHa Uil pabOThl C  y4YallUMHUCA C
OTPaHUYECHHBIMH BO3MOKHOCTSMHU 3/I0POBBSI.

3HaHWE XWMHUH CIY)XUT OCHOBOW i1 (OPMHPOBAHUS MHUPOBO33PEHUS
oOyyJarouierocs, €ro npejacTaBICHUN O MaTEPUAIILHOM €IWHCTBE MHPA, BAKHYIO
poJsib UrparoT (GopMHUpyeMble XMMHEH MNpPEeACTaBICHUS O B3aMMOIPEBPALICHUSX
PHEPTrUM M 00 HBOJIOIMU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUSI YEIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 0011l U (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIJ] B (POPMUpOBAHUE MBIINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaroumxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM y4yeOHOU  JesTeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX W HCCIIEOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LEJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPOIBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOU rPaMOTHOCTH 00YyYaroIIuXcs;



crocoO0CTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
o0Opa3zoBaHue 00yJaIOIUXCA.

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

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€er0 00pa30BaHUsI OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XHUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHSTUU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
MOHATHUM O XMMHUYECKOM 3JIE€MEHTE M BEILIECTBE M CUCTEMbI IOHATHI O XMMHUUYECKOMN
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI IO TPHUHIIUITY
MIOCJIEIOBATEIBLHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETHUYECKUX IPEICTABICHUMN
Pa3HOIO YPOBHS:

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

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

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEILECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIHLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH 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
MEeTOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MHPUBICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mNpeaMeToB: «OKPYKAIOMUA MUDPH,
«buonorus. 5—7 knacce» U «PuU3KKa. 7 KJIaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POopMHpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOU
JEATEeIIbHOCTH 4YE€JIOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUNA — Ba)KHEUIINUX (haKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKUX TOJIOKECHUM,
JOCTYIMHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUHM K HAyYHbIM METOJaM T[IO3HAaHWS TPU U3YYEHHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B GOPMUPOBAHUHN U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NeSITEeIbHOCTH, OCBOCHMHM NpaBUi O€30MacHOTO OOpalleHHs C BELIECTBAMU B
MOBCEIHEBHOM KU3HHU.

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

— (¢$opMUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

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

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

— (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 MNpoOJeM 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/I0POBbsI U OKPY>KAIOIIEeH MPUPOIHOM CPE/IbI;

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

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHHU Ha YPOBHE
OCHOBHOTO 00111er0o oOpazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

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

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

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

KomnuectBo Beniectsa. Mosb. MomnsipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

@u3N4eCcKUue U XMMUUYECKUE SBICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYECKHE ypaBHeHMs. Knaccudukanus
XUMHUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu o0palleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bU3MYEeCKUX CBOWCTB 0O0pa3llOB HEOPTAaHMYECKUX BEIIECTB, HAOJIOJICHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUICHUE M KOHACHCAIUs BOJABI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pasiiokKeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3oKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE kele3a ¢ pacTBopom conu meau (1),
H3y4eHHE CIOCOOOB pa3jieieHUsi CMeced: ¢ MOMOIIbI0 MarHuTta, GUIbTPOBAHHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadusi, MpoBeeHUEe OYNCTKU MTOBAPESHHOU
CONM, HaONIOJEHWE W  ONUCAaHWE  pEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJICKYI
(ILIapoCTEepPKHEBBIX ).

Baxueime 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). Oxcupapl. [Ipumenenuwe kucmopoma. CrocoObI



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

TernnoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peaKUuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3JlyXa, YCUJIEHHE MAPHUKOBOI0 3(pekTa, pazpyuieHue 030HOBOrO CIOSI.

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

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

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI
HaceimieHHble 1 HEHACBIICHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBas 0Ji1 BEIIECTBA B PaCTBOpE. XUMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHSI.
Ponp pacTBOpOB B IIpUpoZie M B KU3HU 4YesioBeKa. KpyroBopot BoAbI B IPUPOJE.
3arps3HeHne NpUPOAHBIX BoA. OXpaHa M OUMCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccudbuxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyomue. Homenkinatypa oxcuaoB. @Du3ndeckue HU XUMHUYECKHE
cBOMCTBa OKCHUIOB. [TomydyeHune okcuIoB.

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

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

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

['eneTnyeckas CBSI3b MEXKY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUMN.

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
ONMMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHUE, PpACIO3HABAHUE M H3y4YCHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojencTBue Bojioposa ¢ okcuaoM meau (1)
(BO3MOXKHO HCIOJIb30BAaHUE BHAEOMATEpUaioB), HaOIIOAEHHE OOpa3lOB BEILECTB
KOJMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUSI BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAHHE BHJICOMATEPHAIIOB),



uccieqoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIIOT W IEIIOYCH,
uzydeHue B3aumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPeaklUuil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JIPYTHMM K3 PAacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHUMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

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

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W ATUHHONEpPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux anemMeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYECKUi CMBICH MOPSAKOBOTO 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 [leproauueckoit CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Hayku W npaktuku. [l. M. MenneneeB — y4€HbIM U
IPAKIaHUH.

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

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNsI U BOCCTAHOBIIEHUS. OKHUCIUTENINA U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYUHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJICIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

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

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

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

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

9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHUHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusig M HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepumoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
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
COEAMHEHU, TEHETUYECKAs CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakiuii Mo pa3iInyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIUIOBOMY 3(PdeKTy, IMo
W3MCHEHHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX JJIEMEHTOB, 10 OOpPaTUMOCTH, TIO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusX. [IoHSITHE 0 TOMOTEHHBIX U TeTEePOTE€HHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. MakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XUMHYECKOTO
paBHOBECHS.

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



OKHUCJIUTENBHO--BOCCTAHOBUTENBHBIX ~ PEAKIHMI C  HCIOJIb30BAHHEM  METO]A
AJIEKTPOHHOTO OaiaHca.

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 IPOTEKaHUS peakiuii 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, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCA AUCCOUUALMU KHCJIOT, IWIEJI0YEe H COJEHr
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKW  MPOTEKaHHWA  peakuMid HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJACICHUE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIIUX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pa3iioKEHUs, COCTUHEHMs), pAclO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIbIO KAYECTBEHHBIX pEaKIMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

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

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTerneHu okucieHus. CTpoeHue u (Pu3nyeckue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (Qu3MUeCKue W XUMHUYECKHE CBOWMCTBa (00IME Kak
NpeACTaBUTENS Kijacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakluu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHOco0a TMOJIYYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAY€CTBEHHAs peaKlus Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEIMHEHUH B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAlolel Ccpelbl COENWHEHUSMU cepbl (KUCIOTHBIE MO,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPAHEHHE B MPHUPO/IE,
duznyeckue u XxumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
duznyecknue 1 XMMHUYECKHE CBOMCTBA, NOJyyeHue U npuMenenne. Conn aMMOHus,
ux (U3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THas KHUCJOTa, €€ MoJiydeHHue, (PU3NYECKUe U XUMHUYECKUE
cBoMcTBa (0OmIME KaK TMPENCTaBUTENIS Kjacca KHCIOT U  crheruduuecKue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHUA B KauyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XuMU4eCKOe 3arpsi3HeHUE OKPYXKalollei cpepl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3Ayxa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas kuciaora, Gu3MIecKre U XUMHIESCKHUE CBOMCTBA,
nosryderue. Mcnons3oBanne GpocdaToB B Ka4YECTBE MUHEPATHHBIX YIOOPESHUIA.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynnbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAU(UKALIMKM, PACHpOCTpaHEHUE B TpUpoAe, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTBa. AncopOnusa. Kpyrosopot yriaepona B mpuponae. OKCUIbl 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 GU3MYeCKrue U XMMUYECKHE CBOMCTBA,
nojsyuyeHue W npumeHeHwe. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MNPUPOIHBIA Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (O€H3WH), UX poJib B OBITY W TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, O€JIKaxX, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

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



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6e30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHOoB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOB),
O3HAKOMJIEHHE C oOOpa3laM XJIOPUIOB (TajJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOIIOACHUE Mpoliecca OOYIIIMBaHMS caxapa IOJl IeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHYECKMX CBOMCTB
pa30aBIeHHOI CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha cyabdart-
WOH W HaOJIOJICHWE MpHU3HaKa e€ TMPOTEKaHWs, O3HAKOMJICHHE C (DU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (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 KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIBIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3ydeHUue  Mojelsen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTAa3a, MOJyYyeHUe, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHUCJIOTO Tra3a, MPOBEJCHHE KAYECTBEHHBIX PEaKklMii Ha KapOOHAT U
CUJIMKAT-UOHBl U W3y4YCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHHUE C
MNPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 10 TeMe «BakHeuIne HeMeTaulbl U UX COCIUHECHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepuommyeckor cucreMe XUMHUYECKMX dieMeHToB [J[. U
MenneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Merauyeckasi CBsA3b U
METAJUIMYECKas  KpUCTa/UIMUecKas  peme€Tka.  DJIEKTPOXUMHUYECKUH  psll
HaIpsDKeHUN MeTaioB. du3znueckne U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl Mody4YeHusi MeTamioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTryH, TIOPATIOMUHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[lenounble MeTaIIbl: MOJ0XKeHUe B lleprognyeckoit cucTeMe XMMHUYECKHUX
anementoB JI. 1. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuiabl u



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

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

AOMUHHI: TI0JI0keHUE B [leproandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMHUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [leproguueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Duznyeckue u
XUMHUYECKHE CBOMCTRA *kene3a. OKcuibl, rTuapoKcuabl U conu xenesa (1) u sxenesa
(IIT), ux cocra, CBOICTBA U MOTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpa3lamMu METaUIOB W CIUIaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJB30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IIPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajblUs, aTIOMUHHUS, IIUHKA, KeJe3a
(IT1) u xxeneza (I11), meau (11), HabnroAEHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH MWOHAaMU HATpus, KaJlus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEUICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BakHenime
METaJUIbl U KX COCTUHEHUS».

XHMHUA M OKpY:KaoUias cpeaa

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

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

Xumuueckuii IKcnepumenm:

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

Mescnpeomemmnuie ceasu



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

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEeOpWs, aHallM3, CHUHTE3, KiacCUpUKAMI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

duszuka: Marepusi, aTroM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAIITMICCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

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

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



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

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

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

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

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

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

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

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

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAOJIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHOM, MHPOPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHON



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

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

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHUS aJKOrosi, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJNIO/IEHUS TpaBWJ OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHCHHS TMPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIA BBIOOP
WHUBUTyAIbHON TPAGKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON EeITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTD aJallTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0pPOBOTO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
paBuJ 0€30MACHOTO MOBEIECHUS IpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAIOIIMX 3J0POBbIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEed IPUPOIHON CPENOH, JIs ITOBBIIECHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00ANIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTel WX PEelIeHUs TMOCPEICTBOM METOJ0B XHWMUH,
HKOJIOTHYECKOTO MBILLICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENIBHOM,
KOMMYHUKAaTUBHON U COLMAIHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
IPUHIUI, TUNIOTE3a, (PAKT, cCUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUUM M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IEIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY 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
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BAThH
MNOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh TMPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJECHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATH MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUUA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyna W YypaBHEHHUE
XUMHUYECKON PEAKIUU — MPU PEHICHUH Y4eOHO-IT03HABATENbHBIX 33/1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarebcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI TI0
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOJIoJaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJITaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JUTeparypa XUMHUYECKOrO COJAEpKaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IudYHbIC METOJBl W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIWX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHUM,
OBJIAJICHUE KYJbTYpON aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIEHYIO (POpMY MpeCTaBIeHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aa4ll HECIOXHBIMU CXEMaMH, JuarpaMMaMu,
Ipyrumu opmamMu rpadyKu U UX KOMOHWHALIMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIeI0BATENCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPY’KAIOIIEH MNPUPOTHON
CpPEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juamora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxJaaeMoill  TeMbl, (OpPMYJIUpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCHUTEJIHLHO BBITTOTHEHUS TIPEIJIOKCHHOH 3a1a4H;

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

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

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JACSITeNIbHOCTH, IUIaHUPOBATD,
OCYIIECTBJISATh, KOHTPOJIUPOBATH U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(HEeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIN  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUU 3aJaHUKM C Y4YETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIEH, YMEHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, CcHenupUIecKue [ MpeAMETHOM o0nacTh «XUMHUS», BUIBI
JEATENbHOCTH IO  IOJYYEHUIO HOBOTO  3HaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaITUsIX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIN:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKHX 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 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, DAJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PeaKius, KIacCU(PUKAIUSI PEaKIHil: peaxiuu
COCAUHEHHUsI, PEAaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPEeaKuuu
oOMeHa, 3K30- U IHJAOTEPMHUYECKUE PEaAKIUU, TEIJIOBOM 3P (DEKT peakiuu,
AIpO aToOMa, HJIEKTPOHHBIN CIIOM aroma, aroMHas OpOUTab, PAJANYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBasi J0JIs BEIIECTBA
(mpolieHTHAsl KOHIIEHTpAIusl) B pacTBOpPE;

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

e ICTIOJIb30BAaTh XUMUYECKYI0 CHUMBOJIUKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPABHCHUM XUMUYECKUX PEAKIUN;

e OTIPE/ICNIATh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COECAWHEHUU 10
dbopmynam, BHJ XUMUYECKONM CBsI3M (KOBAJIGHTHAasE W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

epackpbeiBaTh cMbIcH Ilepuommueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHYECKUX BJIEMEHTOB OT WX MOJIOKeHUs B llepuoamyeckoit cucreme,
3aKOHOB COXPAaHEHMUS MAacChbl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTapo;

e ONMCHIBATh M XapakTepu3zoBaTh TaOmuuHyto ¢opmy llepuoanyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3nyaTh TMOHITUS «TJIABHAA
nonarpynna (A-rpynmna)» u «mnodounas noarpymnmna (b-rpynmna)», mansie u
OOJbIIME TEPHUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbIE HMMEIOTCS B
tabnune «llepuonuueckass cucTteMa XuUMHUYeCKHX »diemeHToB [J[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



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

e KJTACCU(UIIUPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTaHWUYECKHE BEIECTBA,
XUMUYECKHE peakuuud (M0 YUCIy U COCTaBy YYACTBYIOLIUMX B pPEAKIUU
BEILIECTB, 10 TETIOBOMY (D (eKTy);

e XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBONCTBA BELIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAasi OMUCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

e IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSAX;

e BBIYMCJISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmyie COeAUHEHUS,
MacCoOBYIO JIOJIIO BEIleCTBA B pacTBOpE, NPOBOAUTH pPacy€Thbl IO
YPaBHEHUIO XUMUYECKOMN PEaKIUH;

e IPUMEHSITh OCHOBHBIE OTIEPAIlUU MBICTUTEIILHON JAESTEIbHOCTA — aHAIN3 U
CUHTE3, CpaBHEHHE, O0OOOINEHHE, CHCTeMaTH3alluio0, KiIacCU(pUKAIIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — ISl M3Y4YEHUs CBOICTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIE METOJIbl
No3HaHUs — HaOIIOJeHHE, H3MEpPEHHe, MOJACIUPOBAHUE, HKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

e CJICJIOBATh MPaBHUJIaM IMOJIb30BAHUS XMMHUYECKOUW MOCYI0N U TaOOpaTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBuUjiaM oOOpalleHusi C BEIIEeCTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU TII0 BBINOJHEHUIO J1A0OPATOPHBIX
XUMHYECKUX OTMBITOB IO TMOJIYYEHHIO U COOMpaHHMIO Ta3000pa3HbIX
BellleCTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
OIPEIEIIEHHON MAacCOBOU JIOJIEW PACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
U TIPOBOJIUTh XUMUYECKHUE IKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB
HIesIouei U KHUCIOT ¢ MOMOIIbI0 MHIUKATOPOB (JlakMyc, (heHondranenH,
METHJIOPaHX U APYTHE).

K xonIy oOydenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XHUMHUYECKUUN
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTHOH, aHMOH, IPOCTOE BEIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, AJIEKTPOOTPHUILIATEIHLHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKIusi, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuu,  MOJib, MOJISIPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOIUAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHUE M  BOCCTAHOBJICHUE,
aoTponus, aM(pOTEPHOCTh, XUMUYECKasi CBs3b (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHUH, TMPEIEIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

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

e ICTIOJIb30BATh XMMUYECKYIO0 CUMBOJIUKY JIJII COCTaBJICHUs (POPMYJT BEIIECTB
Y YPABHCHUM XUMUYECKUX PEAKIUM;

e ONIPEJICTISATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX HJIEMEHTOB B
COCIMHEHMSX pa3IMYHOTO COCTaBa, MPUHAMAJIECKHOCTh BEIIECTB K
ONpENCIEHHOMY KJIacCy COEAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, HOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUUYECKOU (opmyJie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKUX COCAMHEHUU, TUM KPUCTATITUMYECKOU
PEHIETKY KOHKPETHOTO BEIECTBA;

epackpbiBaTh cMbIca [lepuommueckoro 3axkonHa J[. M. MenngeneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OINUCHIBaTh W XapaKTEPU30BATh
tabnmmunyio (opmy [leproamdeckoil cUCTEMbl XMMHYECKUX DJIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHasg moArpymmna (A-rpynma)» U «modoodHas
noarpynna (b-rpynma)», manble u OOJbIIHME TEPUOILI, COOTHOCHUTH
0003HaUYeHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHUCIO BJIEKTPOHOB H
pacnpeneineHue WX 0 DJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB DJIEMEHTOB U UX COCIMHEHUU B
npejenax MajiblX NEePUOIOB M 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 M CHEUPUISCKHE XHUMHUYCCKUE
CBOWMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAas OMNUCAHUE
IpUMEpPAMH MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

e COCTABJISITh YPABHEHHUS DJIEKTPOJIUTHUECKON AUCCOLUUALINY KUCIIOT, IEJI0YEN
U COJICH, MOJIHBIE U COKpAIIEHHbBIE YPaBHEHUS PEaKIMii HOHHOTO OOMEHa,



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

e DPAaCKphIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUH
MIOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OanaHca STUX PeaKIuii;

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

¢ BBIYHUCIIATh OTHOCHUTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHMHYECKOTO J3JIeMEHTa 1o (opmyse 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
COOTBETCTBUU C HHCTPYKIMSIMH II0 BBINIOJHEHHIO J1ab0paTOPHBIX
XUMUYECKAX ONBITOB TO TIONYYCHHI0 W COOMPAHUIO Ta3000pa3HbIX
BEILIECTB (aMMHUAKa U YTIEKUCIIOro ra3a);

e MPOBOJINTH PEAKIINHU, MOATBEPIKIAIOIINE KaYeCTBEHHBIN COCTaB Pa3IMYHBIX
BEIIECTB: PACMO3HAaBaTh OMBITHBIM MYTEM XJIOPUA-, OPOMHI-, HOAMI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THUIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJJIOB, MPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEICCTB;

o IPUMEHSAITH OCHOBHBIC OTIEPAIlMU MBICTUTEILHON NEATEIHbHOCTH — aHAIHN3 U
CHUHTE3, CpaBHEHHE, O0000IIeHHEe, CHCTeMAaTH3allil0,  BBISBICHHE
PUYUHHO-CJICICTBEHHBIX CBSA3€H — JJIi WU3YYCHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKlWid, €CTeCTBEHHO-HAyYHbIE METOJIbl TO3HAHUS —
HAOJIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KouTtpoabHbie IpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
XuMusi — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 ) bubmuorexa [JOK
MPAKTUYECKON ESITETBHOCTH https://m.edsoo.ru/7f41837¢
YyesoBeKa
12 BerectBa 1 xuMu4eckue 15 1 0 Bbu6nmuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
1 Boznyx. Kucnopoa. Ilonstue 6 0 0 bubnmoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.llonsitue o kucnorax 2 0 1 bu6mmoreka [IOK
U CONAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 1 1 bubmnorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumnyeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUI



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

11 [Tepuonnueckas cucrema 7 Bbu6nuoreka [JOK
XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
Mengene-eBa. CTpoeHue aTroma

12| e ; buGorera LIOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUU
Bbu6nuoreka [JOK
Hroro mo pasery 15 https://m.edsof)l.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
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 0 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnnorexa [HOK
' peaxiuit https:/m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIH. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
21 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 0 1 bubmmoreka [JOK
' snemeHToB VIIA-rpymnmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmmorexa LHOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX Eub 10K
nonmoTexa
2.3 371eMeHTOB VA- . Asort, pocdo 7 0 1
JICMEHTOB TPYHIIH T, pocop u i https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LIOK
. o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
Hroro no pazneny 25



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

bu6mmoreka [IOK
1 I 4
3 Obmpae cBoHCTBa METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXHEeUIIe MeTaluIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemtecTBa 1 MaTepualisl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
) = p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoxka Koutpoabsubie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
| [Ipenmer xumuu. Pojap XuMu# B 5KU3HU 1 0 0 but6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
but6mmoreka [IOK
2 ITousTue o MeToAaxX IMO3HAHUS B XUMUU 1 0 0 hitps://m.cdsoo.ru/f0d227c
[Tpaktrueckas padota Ne 1 «[IpaBuia
3 paboTHI B 1a00paTOPUU U IPUEMBI | 0 1 bu6nuoreka [JOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl | 0 0 bubmuoreka [{OK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2 «Pa3nenenue
5 cMmeceil (Ha mpuMepe OYUCTKH MTOBAPEHHON 1 0 1 bubmorexa [IOK
PHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmunoreka LIOK
6 A 1 0 0
TOMBLH MOTICKYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUE IIEMEHTBI. 3HAKH (CUMBOJIBI) | 0 0 bubnuoteka [JOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
I1 1
8 POCTBIE U CIIOKHBIE BELIECTBA 0 0 hitps://m.cdsoo.rw/f0d2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 0 0 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEIIICCTB.

10 Xumuaeckas opmysa. BaaeHTHOCTh aTOMOB bubmorexa [IOK
pMyJa. https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX HJIEMEHTOB
1 OtHocuUTeNbHAs aTOMHAs Macca. bubnuotexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast oJIsI XUMHUYECKOT0 DJIEMEHTA B bu6moreka [IOK
COeIUHEHUN https://m.edsoo.ru/ff0d350¢
13 KonunuectBo BemecrBa. Mosnbs. MossipHas bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoreka [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBuUs MPOTEKaAHUS bu6nuoreka [IOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCcChl BELIECTB. bubmmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus koiauuecTBa, MacChl BEIIECTBA bubnuotexa [JOK
10 YPABHEHUSM XUMHUYECKUX PEaKLUN https://m.edsoo.ru/ff0d5708
Knaccudukamnms XuMruaecKux peakiuit
18 (coemuHeHHUsI, pa3IOKEHUS, 3aMEIICHUS bubmorexa [OK
A P ’ - ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnukIoneauct. O6o0meHne 1 bubmorexa [JOK
H AT Hf https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3alusl 3HAHUI
20 KontponsHas padora Nel mo reme Bu6muotexa [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bo3ayx — cMech rasos. CocTaB Bo3ayxa.
X X but6mmoreka [IOK
21 Kucnopos — 351eMEHT ¥ IPOCTOE BEILECTBO.

O30H

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMICTBA

22 KHCJIOpo/ia (peakiuyu OKUCIIEHUsI, TOPEHNE) bubmorexa [IOK
pOa (peakil - TOP ’ https://m.edsoo.ru/ff0d4614
[Tonsatue 00 okcumax
Croco0BI ITOJIYUYEHUS KUCIIOPO1a B
23 JrabopaTopuu iqn OMBIH_I.HGHpH(i:TI/I bubnnorexa LIOK
patop p ) https://m.edsoo.ru/ff0d497a
IIpumMeHeHne Kucnopoaa
TennoBoii 3ppekT XUMHUIECKOHN peaKInu,
24 HOHATHE O TEPMOXHUMHUYECKOM YPaBHCHUU bubmmorexa [OK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaAKIIHIX
Tommmso (HehTh, yroab U METaH).
25 3ar ﬂSHeéHe(lllos ¢ a, CIT0COOBI lro bubmmorexa [OK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «[Tonmyuenne u cobupanue KuciIopoga bubmorexa LIOK
i " P oA, https://m.edsoo.ru/ff0d4ae2
W3y4EeHHUE €ro CBOHCTBY
7 Bonopon — 35eMeHT u mpocToe BEIIecTBO. bubmunoreka LIOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
73 dOu3nvecKknue U XUMUYECKUE CBOMCTBA bubnuotexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
29 IT
OHATHE O KHCIIOTAX 1 COTAX https://m.edsoo.ru/ff0d50d2
30 Crioco0slI ToTy4eHHsT BOAOPO/Ia B bubnuoteka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas pabora Ne 4 o Teme
31 «ITonyuenne u cobupanme BOAOPOIA bubmorexa LIOK
i " P AOPOA3, https://m.edsoo.ru/ff0d4{42
W3y4EeHHUE €ro CBOHCTBY
32 MossipHblii 00bEM ra30B. 3aKoH ABOTaIPO bubmmorexa LIOK

https://m.edsoo.ru/ff0d542¢



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d542e

Brrunciienus 00bEMa, KOJIMYECTBa BEIECTBA

33 rasa o ero u3BECTHOMY KOJIMYECTB bubmorexa [IOK
. Y y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WM 00BEMY
Brruncnenus 006EMOB Ta30B MO ypaBHEHUIO
34 €aKIIMM Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa HOK
P . https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 DOU3NYECKUE U XUMUUYECKHUE CBOMCTBA BOJIbI bubmorera [IOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubnuoteka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. HacbiieHHbie 1
37 HEHACBIIIEHHbIE pacTBOPHL. MaccoBas 10115 bubmorexa [OK
o P PbL- A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[TpakTrueckas padota Ne 5 mo reme
13 «IIpuroroBiieHnE pacTBOPOB C bubmmoreka [JOK
onpeaeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
PacCTBOPEHHOTO BEIIECTBAY»
19 KonrtponsHas pabora Ne2 o reme Bu6muotexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcupsl: cocTaB, KiacCUpUKALIUS, but6mmoreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue nu XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [OK
’ P https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHoBaHusl: cocTaB, Kiaccuduxams, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKHE CBOMCTBA bu6nuorexa [IOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsr: cocras, knaccuduxarms, Bbubmunoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKUE CBOMCTBA KUCIIOT bubmmorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bu6nuoreka [IOK
MOJyYECHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTrueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bu6nuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEAUHECHUIN»
43 I'enernueckas cBsi3bp MEXKy KilaccaMu bu6nuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
. bubmoreka [IOK
49 O0001IeHre U cUCTEMaTU3aIHs 3HAHUI https://m.edsoo.ru/00ad9ch?
KontponbHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX bubmorexa [IOK
o https://m.edsoo.ru/00ad9¢la
COEIMHEHU I
[TepBbie MOMBITKY KIACCH(PUKAITUU
51 XUMUYECKUX IeMEHTOB. [IoHsATHE 0 rpynmax bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3JIEMEHTOB
Ilepuonnueckuit 3akoH u Ilepuoanueckas
52 cucTeMa XMMUYECKUX aemMeHToB /. 1. Bubmmorexa [IOK
https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuonsl, rpymnisl, MOATPYIIILI Bubmmorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIED. bu6nuoreka [JOK
H3oTtomnsl https://m.edsoo.ru/00ada342
55 CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB bubnuoreka [JOK
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aneMeHToB llepuoanyeckoii cucremst . U.
Meunpgeneena

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

XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10

but6mmoreka [IOK

56 ero noJjioxkeHuro B [leproanueckoit cucreme hitps://m.cdsoo.ru/00adag 24
. . MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa aJist
pa3BUTHS HAyKH U npakTuku. /. 1. bu6nuoreka [IOK
57 A
MenneneeB — y4EHBIM, IEAArOT U https://m.edsoo.ru/00ada96e
rpaKJaHUuH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubmmoreka [JOK
XAMUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmunoreka LIOK
59 VoHHas Xuuieckas casb https://m.edsoo.ru/00adac34
60 KoBanenTHas nosisipHas XMuMHUYECKas CBS3b bubmorexa [OK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHash XUMUYECKasi CBS3b bubnmorexa LOK
https://m.edsoo.ru/00adaab9
bu6moreka [IOK
62 Creneup okncneHis https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU bubmmorexa IOK
https://m.edso0.ru/00adb076
64 OkucauTeny 1 BOCCTAHOBUTEIU bubmmorexa [IOK
https://m.eds00.ru/00adb076
65 KonrtponsHas padora Ne4 o reme Bu6muotexa [JOK
«CtpoeHue aroma. XUMUYECKAsI CBS3bY https://m.edsoo.ru/00adb486
66 PeseprubIil ypok. O60011eHIE 1 bu6nuoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33¢c
67 PeseprubIil ypok. O600611eHIE 1 bubnuotexa [JOK
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cucTeMaTH3anus 3HaHUU

https://m.edso0.ru/00ad9cb2

68 PeseprubIil ypok. O600611eHIE 1

cucTeMaTH3anus 3HaHUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KouunyecTBO 4acoB JIeKTPOHHbIE
uudposbie
Ne n/m Tema ypoka KonTpoabubie IlpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3akoH. [lepuonnueckas
1 chcTeMa XUMHYEeCKuX aaeMeHToB . 1 0 0 bubmorexa [IOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
2 XMMHYECKUX AJIEMEHTOB MEPBBIX TPEX 1 0 0 bubmorexa [IOK
p p https://m.edso0.ru/00adb6b6
MEpUOJIOB
3 Knaccugukanus 1 HOMEHKIATypa 1 0 0 Bu6muotexa [JOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUUYeCKOW CBS3U U THUIIBI 1 0 0 bubnuotexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpeHue n yriay0iaeHne 3SHaHUI 1 1 0
OCHOBHBIX Pa3JieJIoB Kypca 8 Kiiacca»
6 Krnaccudukanus XUMHYECKUX PEAKIIHA 110 1 0 0 Bbubmunoreka LIOK
pa3TUYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTU XMMHUYECKON pPEaKIUU.
7 IToHsiTIE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 0 0 bubmorexa OK
P https://m.edsoo.ru/00adbe9a
peakiusx
[ToHsiTHE O XMMHUYECKOM PaBHOBECHHU.
2 @DaKTOpBbl, BIUSIOIIAE HA CKOPOCTh 1 0 0 bubnuotexa [JOK
XMMHYECKON PEAKIMU U MTOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

9 OKUCIUTENTbHO-BOCCTAHOBUTEIIbHBIC bubmoreka [{OK
peakuu https://m.edsoo.ru/00adcade

10 Teopust 21EKTPONUTUYECKON TUCCOLUALIUN. bu6nuorexa [IOK
CunbHbIe U crabble AIEKTPOTUTHI https://m.edsoo.ru/00adcd68

11 HMonnrle ypaBHEHUS peakIui bubmmorexa [OK

yp peari https://m.edsoo.ru/00add448
XuMH4YecKre CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE MPEACTABICHUN 00 bubmmorexa [OK
. pei https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON AUCCOLMALIIHI
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 MPEACTABIEHNUI 00 DIIEKTPOITUTHYECKON bubmorexa LIOK
et R https://m.edsoo.ru/00add8b2
IHUCCOLIUAINA
14 ITonsaTHe o THApOIIHN3E CONEH bubmorexa LIOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O00011IeHIE U CUCTEMATH3a 3HAHUH
HICHHE I CHCTCMATHSAII SHAHIHT https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemienue bubmmoreka [JOK
SKCIMIEPUMEHTAIIBHBIX 33149 https://m.edsoo.ru/00addbfa
KonrtponsHas padbora Ne2 o reme

17 «DIEKTPOIUTHYECKAS JUCCOIHALINS bubnnorexa LIOK

p A HHATIL https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)»

18 OO01mas xapakTepuCTHKA TaJIOTeHOB. bu6nuoreka [IOK
XHUMHYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopooaopod. ConsiHasi KUCIIOTa,

19 XUMHUYECKHE CBOMCTBA, MMOIYUECHHE bubmmorexa [OK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTuueckas padbora Ne 2 o Teme bubmmoreka [JOK

«[TonyueHne COMAHON KUCIOTHI, U3YYEHUE

https://m.edsoo.ru/00ade348
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€€ CBOMCTB»

Brrancnenus no YPaBHCHUAM XUMHYCCKUX

but6mmoreka [IOK

21 peaKuuii, €CJIi OJJMH U3 PEarcHTOB JaH B hitps://m.cdsoo.rw/00ade4s8
n30bITKE
” O61as xapakTepucTuka 3jaeMeHToB VIA- bubnmoreka [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIUN CEPBI.
23 HaxomI;eHHe cephl I/I(beé COG,I[I/IHGII)-II/II\/II B bubnnorexa LIOK
l https://m.edsoo.ru/00ade64a
npupoje. XuMHYECKHE CBOWCTBA CEPhI
24 CepoBogopo/, ctpoeHue, Gu3ndecKue u bu6nuoreka [IOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIOTA,
25 (bU3UYEeCKre U XUMHUYECKUE CBOIMCTBA, bubmorexa OK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHWMHYECKHUE PEAKIUH, JIEKAIUE B OCHOBE
26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTy4eHHUS bubmmoreka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HECHUE https://m.edsoo.ru/00adec8a
OKPY’KaKoIEeH Cpeibl COEAMHEHUSIMU CEPBI
7 Brruucnenne MaccoBoit 1011 BBIXOJ1a bubmuoreka [{OK
MPOJIYKTa PEAKIINT https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTuKa 3JIeMeHTOB VA-
73 rpynnsl. A30T, pacipoCTpaHEHHE B Bu6muotexa [JOK
npupoje, Gu3ndeckue 1 XUMHYECKUE https://m.edsoo.ru/00adecab
CBOMICTBA
29 AMMHaK, ero pu3nYecKre 1 XUMHUECKUE bu6nuorexa [IOK
CBOMCTBA, NIOJIy4CHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpakTuueckas pabora Ne 3 o Teme bubmmoreka [JOK

«[Tonyyenne aMMuaka, U3y4eHue ero

https://m.edsoo.ru/00adf180
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CBOWCTB»

A3OTHas KuCI0Ta, €€ hru3ndeckue u

but6mmoreka [IOK

31
XMMHYECKHE CBOMCTBA https://m.edso0o.ru/00adf306
Hcnonb30BaHnEe HUTPATOB U COJIEH
1 aMMOHMUS B KAUE€CTBE MUHEPAIbHBIX bubnmoreka [JOK
ynobpeHuil. XumMuueckoe 3arpsa3HeHue https://m.edsoo.ru/00adf518
OKpY>Karollen cpesbl COeIMHEHUIMHU a30Ta
®docdop. Oxcun pochopa (V) u dochopnas
33 KHCJIOTa, GU3HYECKUE U XUMHYECKUE bubmorexa [IOK
L https://m.edsoo.ru/00adf68a
CBOMCTBa, MOJIy4YeHUE
Hcnons3oBanue ¢hocdaToB B KaUECTBE
34 MHUHEPAIBHBIX YIOOpeHUid. 3arpsi3HeHHE bubnnorexa LIOK
P . Yo0P - o4TP https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bu6nuoreka [IOK
35 .
¢du3nvecKkue 1 XUMHUECKHE CBOCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepoaa, ux pusudeckue u
16 XUMHUYECKHE CBOMCTBA. DKOJOTUUSCKHE bubnuoteka [JOK
poOJIeMBbI, CBSI3aHHBIE C OKCHIOM YTJIepOIa https://m.edsoo.ru/00adfebe
av)
37 VYronpHas KUCIOTA U €€ CONu Bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme
38 "[lonyueHne yriaekucioro rasza Bubmmorexa [IOK
v 4 ) y https://m.edsoo.ru/00ae027¢
KauecTtBenHas peakuus Ha KapOOHAT-UOH
[lepBoHayanbHbIE MOHATHUSA 00
39 OpraHMYECKHX BELIECTBAX KaK O bubmmorexa LIOK
P = https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX yriepoaa
40 Kpemuuii u ero coenuuenus bubmmoreka [JOK
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https://m.eds00.ru/00ae080a

[Tpaktuyeckas pabora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33724 [0 TeMe

Bbubmunoreka LIOK

41 .
«BasxkHelmme HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COETMHEHU S
KonTtponsHas padora Ne3 o reme
42 «Bakueinme HeMeTaJUIbI U UX bubnnorexa LIOK
https://m.edsoo.ru/00ae0e18
COETMHEHU S
OO01mas XxapakTepuCTHKa XUMUYIECKUX

43 3JIEMEHTOB — METAJUIOB. MeTtajuinueckas bu6nuoreka [IOK
CBS3b U METAJUIMYECKAS KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA METAJIIIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.

44 DIEKTPOXUMHUUECKUIN PSIT HAIPSOKEHUI bubmmorexa [OK

p p p https://m.edsoo.ru/00ael 156
METAJIJIOB
OO6mwme crmocoOb! MOTYYEHUST METAJLIOB.

45 CnaBel. Beruucienus no ypaBHEHUAM bu6nuoreka [IOK
XUMHYECKUX PEAKIMM, ECIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJAEPKUT MPUMECH

46 IToHsATHE O KOPPO3NU METAIIIOB bubmmorexa [OK

PP https://m.edsoo.ru/00ac1278
but6mmoreka [IOK

47 €JIOYHbBIE METAIbI
1 https://m.edsoo.ru/00ac14b2

48 Oxcuabl ¥ THAPOKCUIBI HATPUS U KA bubmmorexa IOK

P P https://m.edsoo.ru/00ae14b2

49 [IlenoyHo3eMenbHbIE METAIUIBI — KAJIBLIUI U bu6nuoreka [IOK

MarHuu https://m.edsoo.ru/00ael 5¢8
N bu6mmoreka [IOK
50 Baxkueiinine coeJUHESHUS KaJIbIUS

https://m.edsoo.ru/00ael5e8
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51 O0001I€eHrEe ¥ CHCTEMATH3AINS 3HAHIHN
but6mmoreka [IOK
52 JKécTKoCTh BOABI M CIIOCOOBI €8 YCTpaHEHUS
A yerp https://m.edsoo.ru/00ae1886
ITpakTuyeckas pabora Ne 6 o Teme
53 "XKEcTKOCTL BOABI M METOJEI €6 bubmmorexa [OK
| https://m.edsoo.ru/00aclaed
YCTpaHEHUS
but6mmoreka [IOK
54 AnroMuHuR
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHIA U bu6nuorexa [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka IIOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcupl, TuIpOKCUIBI 1 conn kene3a (1) n bubnuoteka [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0001I€eHrEe ¥ CHCTEMATH3AINs 3HAHAH
[TpakTuyeckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3371a4 II0 TEME bubmmorexa [OK
p . A https://m.edsoo.ru/00ae3de8
«BakHenme MeTaIbl U UX COEIUHEHUS
Brruucnenus mo ypaBHEHUSIM XUMHYECKHUX
€aKIMii, eClIi OJIMH U3 pearcHTOB JaH B
60 E36BITKG WU COJIE )KI/ITI:'[ NMECH bubmmorexa [OK
Aep . p ' https://m.edsoo.ru/00ael1750
BrrancneHus MaccoBOM TOJIM BEIXOJ1a
MPOAYKTA PEaKIINU
61 O0001IeHre 1 cUCTeEMaTU3aIis 3HAHUI
6 KonrtponsHas padora Ne4 o reme
«Baxueiinme MeTayIbl U KX COCIUHEHUS
63 BemecTsa 1 maTepuansl B TOBCEIHEBHOM bu6nuoreka [IOK

JKHM3HH 4YCJIOBCKA

https://m.edsoo.ru/00ae3150
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64 XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIeH ) bubmmoreka [JOK
cpelbl https://m.edsoo.ru/00ae4270
65 Poip Xx¥MHM B peLIEHUH YKOJIOTUYECKHUX ) bu6nuorexa [IOK
npoOiem https://m.edsoo0.ru/00ae4270
66 PesepBHblit ypok. O60011eHue u | bubnmoreka [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00aec0d0a
67 PezepBHblit ypok. O0o01IeHNE U ) Bu6muotexa [JOK
cUucTeMaTH3allis 3HaHUI https://m.edsoo.ru/00adb33¢c
68 PezepBHblit ypok. O0o01IeHNE U ) bubnuorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
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MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YHEHUKA

Xumus. 8 xiacce: yued. s oOrieoOpazoBarenbHbix yupexaenuit / O.C. 'abpuensH. - 3-¢
u31., ctpeoturl. - M.: JIpoda, 2022. - 286 c.

Xumus. knacc: yued. mis obieobpazoBarenbHbix yupexkaenuit / O.C. I'abpuensH. - 3-e u3f.,
ctpeoturl. - M.: JIpoda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI VI YYUTEJIA

1. Tabpuensn O. C., BockoboitaukoBa H. I1., SmykoBa A. B. HactonpHas kHura yuuresns.
Xumus. 8 ki1.: Metoauaeckoe nocodue. - M.: JIpoda, 2021.

2. Tabpuensn O. C., AmykoBa A. B. Terpans 1yt 1a00paTOPHBIX OIMBITOB M MPAKTUICCKUX
pa6ort. 8 ki1. K yuebnuky O. C. 'abpuensna «Xumus. 8 kimace». M.: [lpoda, 2022.

3. I'abpuensn, O. C. Meroaudeckoe mocodue k yueonuky O. C. ['abpuensna «Xumus». 8
knacc / O. C. IN'abpuensa. — M. : Ipoda, 2021. — 1009.

4. T'abpuensu, O. C. Meroguueckoe mocodue k yueonuky O. C. ['abpuensna «Xumus». 9
knacc / O. C. I'abpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHoyiorudeckue kapTthl kK yaeOHuky O. C. [N'abpuensHa «Xumus. 8 kimaccy :
MeTtonudeckoe mocodue / JI. . Acanoa. — M. : [Ipoca, 2020.

6. Xumus : TexHoyiormdeckue kapTthl kK yaeOHuky O. C. [N'abpuensna «Xumus. 9 kmacey :
MeTtonudeckoe mocodue / JI. . Acanoa. — M. : [Ipoda, 2018

7. Xumus. 8 .. KontponpHble 1 mpoBepouHbie paboThl k yueOHuky O. C. ['aGpuensHa
«Xumus. 8» / O. C. I'abpuensu, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.
TaHHbBIE

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://www.chemnet.ru I'azera «Xumus» u cailT 11 yuutens «5 uay Ha ypoK XUMHH»
http://him.1september.ru Exunas xomekmust LIOP: [IpenMerHast KommeKust « XUMH
http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-Hay4YHBIE SKCIIEPUMEHTHI:
xumus. Komnekmus Poccuiickoro o6meo0pa3zoBaresHOTO TopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast omuMnuaa nikoJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranuueckasi XuMusi: 3J€KTPOHHbIM yUeOHUK Uil CPEAHEN IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: SJIEKTPOHHBIA YICOHUK

http://www hemi.nsu.ru OTKpBITBIH KOIEIK: XUMUSI

http://www.chemistry.ru JluctaniimoHHasi oJJMMITAAa TI0O XUMHUU: TEICKOMMYHHKAITMOHHBIN
00pa3oBaTeNbHBIN MPOEKT
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