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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Taxxke Ha oOcHOBe denaepalbHON paboyeil TporpaMmbl
BOCITUTAHUA U C YUYETOM KOHLEIIUU MPENnogaBaHus Y4eOHOro mpeaMeTa « X uMHsH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIel CTpaTeruu
oOy4eHHs, BOCHHTAHHS U PAa3BUTUS OOYUYAIOIIUXCSA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHaBJINBAET 00s13aTEIBHOE MPEIMETHOE CoAEpKaHue,
MpEAyCMaTPUBAET PACIPENECIECHUE €ro I0 KiaccaM M CTPYKTYpPUPOBAHHE IO
pa3ienaM M TeMaMm IpPOrpamMMbl MO XUMHH, ONPENEISIET KOJIMYECTBEHHBIE H
KaueCTBECHHbIEC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpamMMbl HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs, a TakKe TPeOOBaHMM K
pesynbpTaTam 0O0y4eHHUs XUMUU Ha YPOBHE IIeJIeH N3YUeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOU JEATEIbHOCTU OOYYalolerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHuUs.

3HaHWE XHMHH CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0OydJaromerocs, ero mpeacTaBICHUNH O MaTEPHAILHOM €IWHCTBE MHpPA, BAKHYIO
posib WrparoT (GopMUPYEeMbIe XUMHUEH NPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
HEPruM M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TrI00aIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUS KYJbTYpPbl JUYHOCTH, €€ 001IeH U PYyHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydeOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHeHUu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



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

JlaHHBIE HampaBjieHUsS B OOYYEHWU XHUMHH OOECIEUMBAIOTCS CIEIU(DUKON
COJICp)KaHUsl  Yy4yeOHOro  TpeaMeTa, KOTOpPBIA  SBISETCS  IEIaroru4ecku
alalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XHUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TOHSTHU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPpaMMbI IO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
MOHATHUI O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI IIOHITUM O XMMUYECKOM
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 110 MPUHITUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUII HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3axkona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TIpEeACTaBICHHM 00 DJIEKTPOIUTUYECKONW JHUCCOLMAIIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMYy, BBINOJHSAS (PYHKIMH OOBSICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEHM MPAKTUYECKOTO MPUMEHEHHSI U TOJIyYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPECTABICHUS O XMMUYECKOW COCTABIIAIOLICH HAYYHON KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpPUPOJbI, IIEHHOCTHOIO OTHONIEHWS K HAay4YHOMY 3HAaHHUIO U
METOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU MOPOUCXOAUT C MNPUBJICUECHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YeOHBIX mNpeaMeToB: «OKPYKaOIMUA MUDPY,
«bunosorus. 5—7 kimacce» n «Pusznka. 7 xunace.

[Ipy wu3yuyeHUM XUMHHM TPOUCXOJUT (PopMHpOBaHME 3HAHWH OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JIEATEIIBHOCTH 4YE€JIOBEKA M KaK OJIHOIO0 U3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUU — BaKHEUIMUX (haKTOB, MOHATHH, 3aKOHOB ¥ TEOPETUUYECKHUX TOJIOKECHUM,
JIOCTYIHBIX O00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAHWS TPU H3YYEHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUU MO3HABATEIHLHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-NIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHMM NpaBUi 0€30MacHOro OOpallleHusi C BELIECTBAMH B
MOBCEHEBHOM KU3HU.

[Tpu u3yueHun XMMHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (dopmupoBaHHe HMHTEIUIEKTYaJbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTb OOy4YEeHUSI HA  CHCTEMaTHYECKOE MpUOOIIEeHHE
oOydaromuxcsi K CaMOCTOSATEIbHOM IMO3HABATEIBHON JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIOBUM, CIIOCOOCTBYIOMUX MTPUOOPETEHHIO 00YyYarOIUMUCS
OMbITa Pa3HOOOPa3HOM JAESITENbHOCTH, MO3HAHUSI M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JJIs
Pa3TUYHBIX BUJOB JCSITEIBHOCTH;

— ¢opmupoBanne 00mEeH (QYHKIMOHATHHOW H  €CTECTBEHHOHAYYHOU
IPaMOTHOCTH, B TOM UYHCJI€ YMEHUM OOBIACHATH M OICHUBATH SIBJICHUSA
OKPYKAIOIIET0 MHpPA, WCIOJIb3Ysl 3HAHWUS W OMBIT, MOJYYCHHBIC MPU U3YUCHUU
XUMUHU, TPUMEHATh MX TPU PEIICHHH MpoOJieM B TOBCEIHEBHOW KU3HU U
TPYJIOBOM IE€SITEIHOCTH;

— ¢opmupoBaHue y OOy4YarONIMXCS TyMaHUCTHYECKUX OTHOUICHHH,
MOHUMAHUS IIEHHOCTH XUMWYECKUX 3HAHWM IS BBIPAOOTKH DSKOJOTHUYECKU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY W TPYHOBOM JESITEILHOCTH B IEJSIX
COXpaHEHUs1 CBOETO 3/I0POBbS U OKPYXkKAIOILIEH TPUPOAHON CPEbL;

— pa3BUTHE MOTHBAllMU K OOYYEHHIO, CIIOCOOHOCTEW K CAMOKOHTPOIIO H
CaMOBOCIIUTAaHUI0O HAa OCHOBE YCBOEHHUSI OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Npo(duiis W HANpaBJIEHHOCTU AAJIbHEUIIEro
oOydJeHwus.

O0s13aTenbHas 4yacTh y4eOHOTO MJIaHa MPeIyCMAaTPUBACT U3yUYEeHUE XUMUU B
o0beme 2 yacoB B Hejleo Ha 6a30BOM ypoBHE B 8 U 9 kiaccax. s peanuzanuu
WHIUBUYAIbHBIX TOTPEOHOCTEM OOydYaromMXcs 3a CYET YacOB YaCTU Y4eOHOTO
mwiaHa,  (opmMupyeMod  ydyaCTHUKaMH  OOpa30BaATENBHBIX  OTHOIICHHUIA,
IPEeyCMOTPEHO YBEIMYEHUE YUEOHBIX YacOB JUII U3YyUYEHHUs YUEOHOro mpeamera
«Xumus» B 9 knacce. O0111ee YUCIO YACOB, OTBEAEHHBIX JIJIsl U3YUYEHUS XUMUH Ha
YpPOBHE OCHOBHOI0 0011ero 0o0pa3oBaHusi, cocTaBisier 144 vaca: B 8 kiacce — 68
yacoB, B 9 kj1acce — 76 4acos.



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3NYECKHE CBOWMCTBA BELIECTB. ATIpPEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeseHust cMeceil.

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

Xumudeckas ¢opmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuTENbHAs MOJIEKYJIsIpHas Macca. MaccoBasi J0JIsi XUMHUYECKOTO 3JIEMEHTA B
COCIUHEHHNH.

KomnuectBo Beniectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

@u3n4ecKue U XMMHUUYECKUE SABJICHUSA. XUMHUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHMsS MAacChl BELIECTB. XMMHUYeckue ypaBHeHMs. Knaccudukanus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KCHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMU, MpaBUjiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM O00OPYJOBAaHUEM, U3YUEHUE U OIKCAHUE
bu3MYeCKuX CBOWCTB 0O0pa3llOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJICHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIIEHUE M KOHACHCAIMs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pasiiokKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THAPOKCHA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE keie3a ¢ pacTBopom conu meau (1),
U3y4YeHUE CIOCOOOB pa3JeieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUIUIAIMS, XpoMaTorpadusi, MpoBeeHUEe OYNCTKU MTOBAPEHHOU
CONM, HaONIOJEHWE W  ONKCAaHWE  pEe3yJbTATOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJEJIEd MOJIEKYJ
(ILIapOCTEePKHEBBIX ).

Baxkuenue npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 31eMEHT U MPOCTOE
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJYYEHHS] KHUCIOpOJa B Jabopatopud U HOpOMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTporHas MoAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakiuud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yrojib U METaH. 3arps3HEHUE
BO3/lyXa, YCWJIEHHE MMAPHUKOBOIr0 3(pekTa, pazpyieHrue 030HOBOrO CIOs.

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoknenwe Bomopoma B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
noxyuyeHust. Kucmotsl u comnu.

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

dusnuyeckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpEI
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBHI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBasi 0Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHMSI.
Ponp pacTBOpOB B Ipuposie M B KU3HU 4esioBeKa. KpyroBopot BoAbI B IIPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccudbuxarus
OKCHUJIIOB:  cojieoOpasyromue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpaszyrome. Homenkmnatypa oxcugoB. Dusndeckne uW XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lonydeHne OKCUI0B.

OcHoBanus. Knaccudukanuss oCHOBaHHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3NMYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHuM. [losryyenue ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHYECKUE CBOWCTBAa KUCHOT. Psan akruBHoctM MmetaimoB H. H. bekerosa.
[Tosrydyenue KUCIoT.

Conu. HomeHnkiatypa coseil. @uU3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonydenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIACCAMU HEOPTAaHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUS KACIOPOAA B BO3AYyXE, MOJIyUYCHHUE,
coObupanue, pacmo3HaBaHWE M HW3YYEHUE CBOWCTB KHCIOpOaa, HaOII0IeHNE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHJIOB U
ONMMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHUE, PpACIO3HABAHUE M H3yUCHHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojJeicTBue Bojioposa ¢ okcuaoM meau (II)
(BO3MOXXHO HCITIOJIb30BAaHUE BUCOMATEPUAIOB), HAOIIOACHUE O0Opa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHUJICOMATEPHUAIIOB),



uccieqoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE U3MEHEHUSI OKPACKM MHIANKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
uzyuyeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpoM CEpHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPeaklUUil HEUTpaIM3aluM, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JIPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHelmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguuyeckass cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOTMBITKH KIACCU(DHUKAIMA XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEPHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JATUHHONEpPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux nemeHToB [[. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuomnueckon cuctemnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 €ro MnoJiokeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAANYyCca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykd W mnpaktuku. [l. M. MeHneneeB — y4€HbIM U
IPpaXKIAHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsl) CBSA3b.
DNEKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNSI U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpa3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBUE
TUJIPOKCUAA LIMHKA C PAcTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakliy pa3oKeHUsl, COSUHEHU).



Mescnpeomemmnbnie ceasu

Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHUU B 8 Kiacce
OCYIIIECTBIISIETCS Yepe3 KCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO--HAYYHBIX
MOHSITUH, TAK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OOmue ecTeCTBeHHO--HAYYHbIE TIOHSTHS: HAy4HbIN (aKT, TUTIOTE3a, TEOPUs,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoauIHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: marepusi, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMbI, PAAUOAKTUBHOCTb, MOJICKYJA, 3JEKTPUYECKUN 3apsjl, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (PU3NYECKUE BETUYUHBI, CIHHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpANbl, TOPHBIC IOPOJIHI,
IIOJIE3HBIE UCKONIAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKasl peaKkIus

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHUM CBOWCTB
XUMHUUYECKUX DHJIIEMEHTOB IMEPBBIX TPEX NEPUOJOB, Kaaus, KalblUsi MU HX
COCIMHEHW B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepuoamueckoit
CHUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BHUJbI XMMHYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PpAa3JUYHBIM KJacCaM HEOPTraHMYECKUX
COCIMHEHU, TEHETUYECKas CBA3b HECOPTAaHUYECKUX BEILIECTB.

Knaccudukanys XuMA4ecKuX peakiyii o pa3IndHbIM MpU3HAKaM (110 YUCITY
W COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TemioBoMy 3ddexTty, mo
W3MECHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, IO OOpPaTHMOCTH, TIO
Y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
ypaBHEHHUS.

[Tonsitue o ckopoctu xumuyeckoi peakuuu. [lonsitue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peaknusX. [IoHSITHE 0 TOMOTEHHBIX U TeTEePOTE€HHBIX
peakuusix. ITondatue o karanusze. [loHsiTue 0 XUMUYECKOM paBHOBeCUU. DaKTOpHI,
BJIUSIIOIIME HAa CKOPOCTh XUMHMYECKOW pPEaKIUMW M IOJO0XKEHHUE XHUMHUYECKOIrO
paBHOBECHS.



OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMH,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEILHOM peaKkiuu. CocraBiienue ypaBHEHHUI
OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCMIOJb30BAHUEM  METOJIa
AIIEKTPOHHOTO OaiaHca.

Teopus 3NEKTPONUTHIECKON TUCCOUUALMHU. DIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xuMuueckoil cBa3u. Crenenp qucconuanuiv. CUiibHbIE U CA0bIE SJIEKTPOJIUTHI.

Peakiiun nOHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpalI€HHbIE HWOHHBIE YpaBHEHUs peakuui. CBONCTBA KHUCIOT,
OCHOBAaHMM M COJIE B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKOU
nuccoruanyu. KauectseHHble peakunu Ha HOHBL. [IoHSATHE O rHapOIn3e Coei.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJIOB W HEMEeTaoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopua HaTpHsi), UCCIIEIOBAHUE 3aBUCUMOCTHA CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCICAOBAHHUE DIECKTPOIPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUUALMU KHCJIOT, ILIEJI0YE H COJEn
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOUIUX ~ NPU3HAKM  NPOTEKAHWS  peakuuii HOHHOro  oOMeHa
(oOpazoBanue oOcaaka, BBIJIEJICHHE Tas3a, oOOpa30BaHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ OPUMEPBI  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUN
(ropeHue, peakiuu pasiioKEHHUs, COSTUHEHMs ), paclo3HABAaHUE HEOPTraHUYECKUX
BCIIECTB C TIOMOIIBIO KAUYECTBEHHBIX pEakuid Ha HOHBI, pelIeHUe
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMmeTa/ibl U MX COeIMHEHUS

OOmast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3HUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMMHMYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3auMOJEICTBHE C MeETallaMH, HEMETajulaMH, IIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMEHeHHe. JleiicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XJIOpuapl U UX
Hax0XJICHUE B TIPUPO/IE.

O6mas xapakrtepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (HU3MYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHBIE MOAU(DUKAIINN KUCIOPOIa
U cepbl. XuMUYecKkue cBOMCTBa cepbl. CepoBOAOPO, CTpoeHHUE, (HU3MUECKUE U
XUMHYECKHEe CBOMCTBA. OKCUIBI CEpbl KAK MPEACTABUTENMN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, Qu3MUeCKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
MPEACTaBUTENS KJacca KHUCJIOT U cruernuduyeckue). XHUMHUYECKUE PEaKINH,



JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOC00a MOJIYYEHHsS] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUcIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKIUs Ha
cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKpYKarollell cpeapl COCAMHEHUSIMU CEepbl (KUCIOTHBIE O,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPALECHUS.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPUPO/E,
dbusnueckue u xumMnueckue cBoictra. Kpyrosopor a3ora B npupojie. AMMHAK, €ro
bu3nUeckue 1 XMuMUYECKHUEe CBOMCTBA, MOJlydeHue U npuMmeHeHue. Conu aMMOHUS,
ux (GU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIIOTa, €€ MoJyueHue, (PU3nuecKue M XUMHUYECKUE
CBOMCTBa (00mME Kak TMPEACTABUTENS Kiacca KUCIOT W CHEIUpUUYECKUE).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpaJIbHBIX
yao0peHuil. XMMHUECKOE 3arpsi3HCHUE OKPYKAIOIIEeH Cpeibl COSAMHEHUSAMH a30Ta
(KUCTIOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa, MOYBBI U BOJ0EMOB). Docdop,
aioTponHbie Moaudukanuu (ochopa, dhumUecKkne M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas Kuciaora, Gu3HIecKre U XUMHIECCKHUE CBOMCTBA,
nonyyenue. Mcnonp3oBanue GpocaToB B KAYECTBE MUHEPATbHBIX YJIOOPEHU.

O6mas xapakrepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIEHH  OKUCIEHHUS.  YTJIEpoAd,  aJuIOTPOIIHbIE
Moau(duUKalKMK, paclpocTpaHEeHHE B NpUpPOJe, (PUINYECKHE U XHUMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepona B npupoze. OKCuasl yriepojaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza r1i100ampbHOrO TMOTEIUICHHS KIWMaTa, MapHUKOBBIN
abdexT. YronpHas KucaoTa u €€ Cou, uX (PU3NIECKUe U XUMUYECKHUE CBOMCTBA,
nojyyeHue W mnpuMmeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIUILIUHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO34UCTBE.

[TepBoHayanbHbIe TOHATHSA 00 OPraHMUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIIEH, 3TAHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, HNPUPOAHBIA ra3, He)Tb),
MPOAYKThI WX MepepaboTku (OCH3WH), WX POJb B OBITY U HPOMBIILICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaAX, OCNKaxX, yriIeBoIax — U UX
poJiM B JKM3HM YeEJIOBEKa. MaTepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUH.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOJIy4YeHUE U
npumeHeHnue. CoenauHeHHs KpemMHusi B mpupoae. OOume mnpeacraBieHuss o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, UX UCIOJIb30BaHUE B



ObITYy, B IPOMBILUICHHOCTU. BakHeWIlIne CTpOMUTENbHBIE MaTepHalbl: KEpaMHKa,
CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B [IOBCETHEBHOW KU3HH.

Xumuueckuii IKCnepumenm:

U3y4yeHUe 00pa3O0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
IPOBEJCHNE KAaueCTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOIIOJEHIE MPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpaXkarouiue (PU3NYECKUe M XUMHUYECKHE CBOWMCTBA
rajJjloreHOB U HX COEJIMHEHHH (BO3MOXXHO MCIOJIB30BAHME BUIECOMATEPUAIIOB),
O3HAaKOMJIEHHE C oOOpa3laM XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHAIOB), HaOIIOICHHUE TIpoliecca OOYIIIMBaHUS caxapa Mo JAeWCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBlIEHHON CEPHOM KUCIIOTHI, TPOBEICHUE KAUECTBEHHOM peakuu Ha CcyibQar-
MOH M HAOJIOJIeHWE NpHU3HaKa e€ MpPOTEKaHUs, O3HAKOMIIEHHE C (PU3NYECKUMU
cBoiicTBamMHu a3ora, Qocdopa U UX COEAMHEHUN (BO3MOXKHO HCIIOJIb30BAHHE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHui, moaydeHue,
coOupaHMe, pacro3HaBaHHME M M3yYEHUE CBOMCTB aMMHaKa, MpPOBEACHHE
KAUeCTBEHHBIX PEeaKlUUid Ha MOH aMMOHMS U pocdaT-uoH U U3y4YeHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIOJIb30BaHUE BHJICOMATEPHUAIIOB), V3y4YECHUE MOJIeJIen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadwura, dyiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCcOpOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOrasa, MoJydYeHHe, COOMpaHue, paclo3HaBaHUE U H3yUYEHHE
CBOMCTB YTJIEKMCIIOTO ra3a, MPOBEICHHE KAUYECTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YyYEHHE NPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJIEHHE C
NPOAYKIUEH CUIMKATHOM MPOMBIIIIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7ad4 1o teMe «Ba)xkHelme HeMeTaIbl U UX COSIUHCHUSY.

MeTtasiibl M X COeTUHEHUS

OO1ast XapakTepUCTUKA XMMHUECKHUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxenus B Ilepmommueckon cucremMe xumudeckux syemeHToB /J[. U.
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHHe MeTayuioB. MeTtauyeckas CBsA3b U
MEeTajuInyecKasi  KpuUcCTajuihueckass  pemérka.  DJEKTPOXMMUYECKHH  psin
HaIpspKeHUH MeTaioB. U3nyYecKrue U XMMUYECKHUE CBOMCTBa MeTaiioB. OOiue
crnocoObl modydyeHus: MeTawioB. [loHsATHE O KOpPpO3UHM METaJUIOB, OCHOBHBIC
CrocoObl 3amuUThl WX OT Koppo3uu. CraBel (CTalb, YYTyH, TIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[lenounble MeTaIIbl: MOJ0XKeHUe B lleproguyeckoit cucTeMe XMMHUYECKHUX
anemenTtoB JI. 1. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXXJIE€HHE B IMPHUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuUMepe HaTpus M Kanus). OKcuiabl u



TUJIPOKCUAB HaTpus W Kanud. lIpuMeHeHne mEeno4YHbIX METANIOB M HUX
COCJIMHCHU.

[[lenoyHno3emenbHble METAJUIbI MAarHMid M KaJblMH: IIOJIOXKEHHE B
[Tepuognueckon cucreMe xumudeckux sneMeHToB Jl. M. MennaeneeBa, crpoeHue
MX aTOMOB, HaxX0XJEHUE B Ipupoae. PU3NUEeCKUEe U XMMUUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelive coequHEHUS Kalblus (OKCHH, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AJTIOMUHUN: TI0J105keHKE B [IeproIn4ecKoil CuCTeME XUMUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMHUYECKHE CBOMCTBA altoMUHUA. AMGPOTEpPHBIE CBOMCTBA OKCHAA M THAPOKCHIA
aJIIOMUHMS.

Keneso: nonoxenne B [leproanueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHME aroma, HaxoXIeHUE B mnpupone. Dusznyeckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbl, THAPOKCU bl U cosin kenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpas3lamMu METaNIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOWMCTBAMH, H3YUYCHHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICMCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJB30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  IMPOTEKAHUs
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajblUs, aTlOMUHHUS, [[UHKA, KeJe3a
(IT) u xxeneza (II1), meau (1), HabnroAEHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
MJaMEHH MWOHAMM HATpWsl, Kajusd U Kajdblusi (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTFOMHHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BaxkHenime
METAaJIJIbl U UX COCAMHCHU .

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXKM3HHU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momonrs npu
XMMHUYECKUX 05KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolleld cpesnl (MpenesibHas JOoIMyCcTUuMas
KOHIIeHTpalus BeiecTs, naiee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:

n3yueHue oOpaslioB MaTepuUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJIMMEPHBIC
MaTepuabl).



Mescnpeomemmnbnie ceasu

Peanuzamnuss MeXmpeaMeTHBIX CBA3€H NMpW M3YYSHUH XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 WCIOJb30BaHWE KaK OOIMX €CTEeCTBEHHO-HAYYHBIX
MOHSITUN, TaK U TIOHATUH, SBJSIFOIIMXCS CUCTEMHBIMHU JJI1 OTIIEIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHUS: HAy4YHBIN (DakT, rUmoTe3a, 3aKOH,
TEOpWsl, aHalu3, CHUHTE3, KiacCUpUKANus, TMEPUOAUIHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJEIb, SBJICHHE, MapHUKOBBINA
s PeKT, TeXHOIOTHS, MAaTEPUAITHI.

duszmka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
W30TOTBI, PATUOAKTUBHOCTh, MOJICKYJA, DJICKTPUUYCCKUN 3apsija, MTPOBOIHUKH,
MOJIYIIPOBOJHUKH, JUAJEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTH, KPUCTAJIINYECKAs
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIIBI U3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COJHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yAOOPEHMS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOJHI,
TMI0JIE3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA INTPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOy4YEeHHs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIUTATEIIbHOU JEATEIBHOCTA B COOTBETCTBUM € TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIFTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUjIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YyYarOINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaIOIIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
pPaCLIMPEHHE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOT'O OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M Hay4YHOMY HAcCJEIHI0, NMOHMMaHWS 3HAYEHHUS XHWMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BJIAIETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOM,  Y4eOHO-HMCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTHX  BUAAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM MAESITENbHOCTU IpH
BBIMIOJIHEHUH Y4E€OHBIX, IO3HABATEIbHBIX 3aja4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpOLIECCE OTOM Yy4eOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEIECHWE M TMOCTYINKH CBOMX TOBapuIlle C NO3ULUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI OCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTAaBIAIOIINE
OCHOBY ISl IOHUMaHUs CYIIHOCTH HAayYHOM KapTUHBI MHpA, MPEACTABIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOABI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOIUMBIE [UIsl OOBSICHEHHS HAO0JIIOJIa€MBIX NPOLECCOB U SIBJICHUM,
M03HABATEJIbHOM, MH(POPMAIMOHHON W YHUTATENbCKON KyJbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C y4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYpPOi, JOCTYMHBIMH TEXHHUUYECKHUMHU CpPEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, MPOEKTHOM W  HUCCIEeI0BATEIbCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHSA OOy4YeHHUsS B
JIaTbHEHIIEM;

4) popMupoBaHuS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3[0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUIA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOAMMOCTH COOJIO/IEHUsT TIpaBWUJ  OE30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY M3yUEHUIO Tpodeccuil u Tpylia pa3iuyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TPYAOBOW NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHS TPEAMETHBIX 3HAHWK 110 XHWMHH, OCO3HAHHBIM BBIOOD
WHUBUTyUTBHON TPACKTOPUHU MPOAOKEHUS 00pa30BaHus C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodeccCuoHaIbHON IeITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTD aJalTUPOBATHCS B MPOPECCUOHANBHOM CpeIe;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKH 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
¢u3nYeCKOMY M TICUXHYECKOMY 3/0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ 6€30MMACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyalUsX,
YIPOXKAIOIIMX 340POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4YaeMble MPU WU3YUYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEed IPUPOIHON CPENOU, I ITOBBILICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH WX PEMIeHUsS MOCPEICTBOM METOJ0B XHWMHH,
HKOJIOTHYECKOTO MBIILICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSL B €CTECTBEHHO-HAYYHbIX YUYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUCOHbIC NEUCTBUS (MTO3HABATEIBHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphlE oOecneunBaioT (OpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO YUeOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCHU(UKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUCHUS;

YMEHHE TMPUMEHSATH B TMPOIECCe IO3HAHUS TOHATUSA (NIPEIMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMBIE B XUMUU,
peo0pa3oBEIBATH MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmysia U YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH YUeOHO-IT03HABATENbHBIX 33/]1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEICTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI II0
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHMUIA;

NpUOOpPETEHUE ONbITa IO T[UIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM IIporiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyaupoBaTh 00001IEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAs ~ JUTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpUTHUYECKH OLEHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IudYHbIe METOJBl W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJWMBIX IS BBITOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIbHYIO ()OpMY MpeICTaBIeHU HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3a7adll HECIOXXHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

yMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4yeOHOW U
UCCJIeI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KaIOLIEH NpPUPOIHON
CpPEIBl.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XoJe Juanora W (WIM) OUCKYCCHH) TIO
CyLIeCTBY  0OcCyXzaeMoil  TeMbl, (OPMYyJIHpPOBaTb CBOM  MPEHJIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBIsATh  TOJYYCHHBIC  pe3yJbTaThl  IMO3HABATEIHLHOU
NEeATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MpPe3EHTAIHUIO
pPEe3yJIbTATOB BBIMOJHEHHUS] XUMHUYECKOTO JKCIIEpPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCICOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJEeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JICWCTBUN, OIpelNeJeHHe KpPUTEpUEeB IO OIEHKE KauecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PerynasiTuBHbIE YHMBepCcaJbHbIe Yy4eOHbIe 1eCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JACSITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(HEeKTUBHBIE CIIOCOOBI PEIICHUsI YUeOHbIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSTh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUA C Y4YETOM
MOJIyYeHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYUYEHHOTO pe3yJjbTaTa 3asBICHHOW IIEIH, YMCHHE
WCITOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOl pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JNEUCTBUN, crHenupuIecKkue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITHSX.

K koHIy o0ydenus B 8 Kkjiacce npeMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATUI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, DJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi peakius, KiIacCU(PUKAUSg PEaKIil: peaxIiuu
COCAUHEHHUsI, PEAaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKHUE PEaKIUU, TEIJIOBOM 3P(DEKT peakiui,
AP0 aToMa, HJICKTPOHHBINA CIIOM aroma, aToMHas OpOUTalb, PAJANYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas J0JIsl BEIIECTBA
(TpolieHTHasl KOHIIEHTpAIus1) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TNOHATHA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILICHUI;

e HCIOJBh30BaTh XHUMHUYECKYI) CHUMBOJHUKY ISl COCTaBiCHHUS (Hopmyl
BELIECCTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OHMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEOUHEHUU I10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAasE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa [J[. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIokKeHUs B [lepmoamyeckoil cucreme,
3aKOHOB COXPAHECHMS MAacChbl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHAa ABOTrajipo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckoi
CUCTEMbl XHMHUYECKHUX DJEMEHTOB: pa3iMyaTh TMOHITUS «TJIaBHAA
noarpynmna (A-rpymnma)» u «nodounas noarpynmna (b-rpymnma)», maisie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbl€ MMEIOTCS B
tabmune «llepuoguueckass cucteMa XuMU4eckux »dyemeHToB J[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IEKTPOHOB
U pacTpeeieHUe UX MO SJIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKHE peakuud (M0 YMUCIy U COCTaBy YYACTBYIOLIMX B pPEAKIUU
BEILIECTB, MO TETIOBOMY (D eKTy);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPIKAAsi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

MPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MAaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEILHOCTH — aHAJIHN3
U CUHTE3, CpaBHEHHE, 000OIEeHHNE, CHCTeMAaTH3alluio, KiIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBS3€H — JJIsl U3Y4YEHHUs CBOICTB
BEIIECTB M XHMHYECKUX pEaKIUi, eCTECTBEHHO-HAYYHbIE METO/bl
MO3HAHUS — HAONIOJCHWE, W3MEPEHUE, MOJICITUPOBAHHUE, AKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjiaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM  000pY/IOBaHUEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSMH 1O BbBIIIOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOpOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAECITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUIAHUPOBATh M MOPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHl IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy o0ydeHus B 9 Kjacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIIUXCSI YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHM
JJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, AHWOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJib, MOJISIPHBIM  00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJUTHYECKAS] IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHHE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEepPHOCTh, XUMHUUYECKasi CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHH, TMPEIeIbHO JOMyCTUMAs
xoHuentpaus I1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSTH 3TU OHATHUSA MPU ONMCAHUH BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBlIeHUS (GopMys
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUM;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIIEMEHTOB B
COCIMHEHMSX pa3IMYHOTO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K
ONPENCIEHHOMY KJIacCy COCAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XUMHUYECKON (QopMmylie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTaHWYECKUX COEAMHEHHM, THI KPUCTAILUIMYECKON
PEIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbIich Ilepuonnueckoro 3axkona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCBhIBAaTh W XapaKTEPU30BATh
Tabnnunyto (opmy Ileproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymmna (A-rpynmna)» U «moOodHas
noarpynmna (b-rpynma)», manble u OOJbIINE TEPUOJBI, COOTHOCHUTH
0003HaYEHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHUX
JIEMEHTOB (COCTaB W 3apsa  sApa, oOIIee 4YWCIO DJIEKTPOHOB U
pacmpejieieHue HMX IO DSJIEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB UM UX COCAMHEHUUN B
npejesiax MajlbIX MEePUOOB U IIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEILIECTBA,
XUMHUYECKHE peakuud (10 YHUCIy M COCTaBY YYacTBYIOIIMX B pPEAKLIUU
BEILECTB, MO TEMJIOBOMY 3P (DEKTy, 0 MU3MEHEHUIO CTENEHEW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa IMPOCTBIX M CJOHBIX BEIIECTB, IOATBEPXKIas ONUCAHUE
IpUMEpPaMH MOJIEKYJISIPDHBIX M HOHHBIX YPAaBHEHHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLINN;

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



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coOioaTh  MOpaBujia  MOJb30BAaHUS ~ XUMHUYECKOM  MOCyol U
Ja00paTOpPHBIM  O0OpYy/IOBaHWEM, a Tak)Ke IpaBWia OOpaIllCHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U YTIACKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TMOJATBEP)KTAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAHHUYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpAlUU MBICTUTENbHON J1EATEIbHOCTH — aHaIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHEe, CHUCTEMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJIi WM3Y4YEHHUS CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIC METOIbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJymn4yecTBO yacos
Ne HaumeHoBaHue pa3iesioB U JyieKTpoHHBbIe (LM pOoBbIE)
KountpoabHbie [MpakTHyeckne
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PecypChbl
padoThI padoThI
Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE NOHATHS
Xumust — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

’ MPAaKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIOBEeKa

12 BertecTBa 1 XuMH4UeCKHE 15 | Bbu6nuoreka [JOK

) peaKum https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pasznen 2. BaxkHeiiue npeacTaBuTe/Id HEOPraHU4eCKUX BellecTB
21 Boznyx. Kucnopon. Ilonstue 6 1 bubmmoreka [IOK

' 00 okcuIax https://m.edsoo.ru/7f41837¢
5 Bonopon.Ilonstue o g 1 bubanorexka [HOK

’ KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 | 1 Bbu6nuoreka [JOK

’ OCHOBAaHMSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 1 1 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Nroro no pazgeny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumuyeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKNCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHT



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

[Tepuoanueckuii 3aKOH 1
[Tepuonuueckas cucrema

Bbu6nuoreka [JOK
3.1 XUMHUYECKHUX DIIEMEHTOB 7
https://m.edsoo.ru/7f41837¢
1. . MenneneeBa. CtpoeHue
aToma
XUMHYECKas CBA3b.
3.2 OKHUCIIUTENLHO 8 buGnnorexa LIOK
’ https://m.edsoo.ru/7f41837¢
BOCCTaHOBHUTEJIBHBIE PEAKIINH
Bbu6nuoreka [JOK
Hroro no paznery 15 https://m.edsoo.ru/7f41837¢
PesepBHOEe BpeMs 3 buGnnorexa LIOK
p p https://m.edsoo.ru/7f41837¢
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 KUIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIe
Ne /i P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. BemecTBo 1 XUMHYeCKHE peaKIUun
11 [ToBTOpenue u yrirybneHue 3HaHUH 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeyioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [HOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLMALIM. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M UX CO€IHUHEHUS
21 OO01mast xapaKTeprucTUKa XUMUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorensr https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [OK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3ot, pochop u ux 8 1 bubmorexa HOK
' PyTaL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast XapaKTepruCcTUKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 14 1 2 buommorexa LIOK
) . py ) poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COECAMHEHUS
Hroro no pazgeny 32



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

Pa3gen 3. MeTaJJIbI M X COCIUHEHU A

bu6mmoreka [IOK
.1 I
3 Obmpae cBOHCTBA METAILIOB > https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aKHEUIIe MeTaJUIbl U UX COSIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pasgeny 21
Paznen 4. Xumus U oOKpyKammas cpeaa
4.1 BermecTBa 1 MaTepualinsl B )KU3HH YeJIOBEKa 6 bubmorexa LIOK
) Hl p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 6
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 76



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

ITOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
N Kosau4vecTBo 4acoB JJIeKTpPOHHBbIE HU(POBHIE
/i Tema ypoka Beero Kontpoabubie IIpakTuueckue o0pasoBaTejbHbIe
padoTbI padoThbI pecypcbl
1 [Ipenmer xumuu. Posb XuMuu B KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c
2 IlousTre 0 MeTOAaX MO3HAHUS B XUMUU 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d227¢
e e I S ox
HA60pATOPHEIM 060Dy TOBAHHEN https://m.edsoo.ru/ff0d23dc
4 Yucteie BemecTBa 1 cMecH. CriocoObl | bubmuorexa [JOK
pas3zaeneHus cMecen https://m.edsoo.ru/ff0d26ca
5| onceet (m morcpe ommorms nonsponmeii |1 1 BuGmiorera LIOK
COIIN)» https://m.edsoo.ru/ff0d28c8
bu6mmorexa [IOK
6 ATOMEI H MOTIEKYJIb! ! https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKHUE DJIEMECHTHI. 3HAKU (CUMBOJIBI) | bubmuorexa [JOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie 1 clnOXKHbBIE BELIECTBA 1 bubmnorexa IOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubnmorexa LHOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB. 1 bubnuorexa [JOK

Xumnueckas popmyna. BaneHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae



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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https://m.edsoo.ru/ff0d2eae

XUMHUYCCKUX DJICMCHTOB

1 OtHocuTenbHas aTOMHas Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBast o XUMHYECKOT0 DJIEMEHTA B Bbu6nmuoreka [JOK
COE€INHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BeniecTBa. Mosb. MossipHast bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 ®Ou3nvecKrue U XUMUYECKHUE SBICHHUS. bubmuorexa [JOK
XuMHUUecKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus NpOTEKaHUs bubmmoreka [JOK
XUMHYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubnnorexa [HOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus Koau4decTBa, MacChl BEIIECTBA bubnuorexa [JOK
110 YPABHEHUSM XMMHYECKUX PEAKLUN https://m.edsoo.ru/ff0d5708
Knaccudukamnms XuMHU4eCKUX peakiui
18 (coe I/IH(EHI/ISIH A3JI0KCHUS sal\I/:e 611[{1/1;1 bubmorexa [TOK
s ds ’ - ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o0eHNe U bubmorexa [IOK
H ACT: Hj https://m.edsoo.ru/ff0d40c4
cHUCTeMaTu3aIus 3HaHUI
20 KonTtponsHas padora Nel o teme bubnumoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUI https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
21 Kucnopon — sneMeHT ¥ mpocTOoe BEIIECTBO bubmorexa HOK
poA P - ’ https://m.edsoo.ru/ff0d448e
O30H
” ®uU3NYECKUEe U XUMUYECKHE CBOMCTBA bubmuorexa [JOK

KHCJIOpO/ia (peaKIuu OKUCIICHUS, TOPEHUE).

https://m.edsoo.ru/ff0d4614



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
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TTonsaTue 00 oxcugax

CrniocoObI noTy4eHus KUCI0poia B

23 J1a00PATOPHUHU U IIPOMBIIIUIEHHOCTH bubmnorexa LIOK
patop P ) https://m.edsoo.ru/ff0d497a
IIpumeHeHnue kucnopona
T N N
24| nomrmme o emmmcoton yomon bu6morexa LIOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUIECKHIX PEAKIIHIX
T .
25 | Sarpmencas soyrmn, anounta o BuGorea LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 o reme
26 «ITomyuenue u cobupaHue KUCIOPOaa bubmorexa LHOK
Y o P pOAd, https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €r0 CBOMCTBY»
7 Bopopon — sneMeHT u IpocToe BENIECTBO. bu6mmoreka [IOK
Haxoxzaenue B npupo/ie https://m.edsoo.ru/ff0d4dd0
)% du3nyecKkrue U XUMUYECCKHE CBOMCTBA Bbu6nmuoreka [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6nmuoreka [JOK
29 I1
OHATHE O KHCTOTax 1 COILIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI mory4eHus BOJ0Opoia B bubmmoreka [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
| s i e
JIYUEHUE U ApaHUE B
‘ o P AOpOAE, https://m.edsoo.ru/ff0d4{42
W3YYCHHE €r0 CBOMCTBY
N bubmuorexa [JOK
32 M i1 00 .3 A
OJISIpHBINA 00BEM razoB. 3akoH ABOraapo hitps://m.edsoo.r/f0d542c
Brrurcnenus 00bEMa, KOJIMUECTBA BEILECTBA
Bbu6nmuoreka [JOK
33 ra3a 1o ero u3BECTHOMY KOJIMYECTBY

BEIIIECTBA UITH 00BEMY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d497a
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https://m.edsoo.ru/ff0d4ae2
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Brrancnenus 00EMOB ra3oB 10 YpaBHEHUIO

Bbu6nmuoreka [JOK

34 ea a OCHOBE 3aKOHA 00BE
peakiuin Hu HOBC 3aKOH DEMIBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Tra30B
35 du3nyeckrue U XMMHUYECKHE CBOMCTBA BOJIBI bubmmorexa [IOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubmuorexa [JOK
AHIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bopa xak pactBoputens. HacbileHHbIE 1
37 HEHACBIIICHHBIE pacTBOPBI. MaccoBas 101t bubmorexa HOK
Hl p PPl A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PaCTBOPE
[IpakTrueckas padota Ne 5 o Teme
38 «IIpuroToBIECHHE PACTBOPOB C OMPEACIEHHON bubmorexa [TOK
P . . P p pest https://m.edsoo.ru/ff0d5eba
MacCcOBOM J10JIel paCTBOPEHHOIO BEILIECTBA»
19 KonTponbnas padorta Ne2 o teme bubmmoreka [JOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiacCu(pUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnne u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: COCTaB, KJIacCH(pUKAIIHS, Bbu6nuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [lonyyeHne u XuMHYECKUE CBOWCTBA bubmmoreka [IOK
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukanms, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
. bu6mmoreka [IOK
45 [Tonydyenune u XuMHUYECKHE CBOMCTBA KUCTOT

https://m.edsoo.ru/ff0dfee2
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Counu (cpenHue): HOMEHKIIATYpa, CIIOCOObI

Bbu6nmuoreka [JOK

46 .
TOJTYYEHU ST, XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Permenue
47 AKCIIEPUMEHTAIBHBIX 3334 110 TEME bubanorexa [HOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCIIMHECHHUI)
43 I'enernueckas cBsi3b MEXKy KJlacCaMu bubanorexa [HOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
. bubnuoreka [IOK
49 O0001IeHre U cUCTEMATU3aLNs 3HAHUN &
https://m.edsoo.ru/00ad9cb2
KonrponsHasg padora Ne3 o teme
50 "Oc E €K I:jlcc €opraHuyecK bubmorexa HOK
HOBHBIE KJIaCChI HEOPTaHUUYECKUX
. P https://m.edsoo.ru/00ad9¢la
COeTMHEHH I
[TepBbie MOMBITKH KIacCUPUKAITII
51 XUMHYECKHUX 31eMEHTOB. IIoHsTHe 0 rpynmax bubmmorexa [IOK
) py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
Ilepuonnueckuit 3axoH u Ileprnoamueckas
PHOA pHO bubmuorexa [JOK
52 CHCTEMA XUMHUYECKHUX DJIEMEHTOB
https://m.edsoo.ru/00ada52¢
. 1. MenneneeBa
53 Ilepunoapl, rpyInbl, IOATPYIIIEI bubmorexa LIOK
p - TPY ’ Py https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubmuorexa [JOK
H3oTonbl https://m.edsoo.ru/00ada342
CTtpoeHune 3IeKTPOHHBIX 000JI0UYEK aTOMOB
P P . bubmuorexa [JOK
55 anemeHToB lleproanyeckoi cucTeMbl
https://m.edsoo.ru/00ada6bc
. 1. MenneneeBa
XapakTeprUCTUKA XUMHUYECKOT0 DJIEMEHTA I10
P P N bubmuorexa [JOK
56 ero nosioxkenuto B [lepuoguueckoit cucreme

. 1. MenneneeBa

https://m.edsoo.ru/00ada824
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3nauenue [lepuoguueckoro 3akona st
Pa3BUTHS HAYKU U MPAKTUKH.

bu6mmoreka [IOK

37 . . MenneneeB — y4€HbIN, IEAaror u ! https://m.edsoo.ru/00ada96e
rpaKJaHUuH
53 DJIEKTPOOTPULIATETLHOCTh aTOMOB 1 bubmuorexa [JOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Honnas xuMmuueckas CBsi3b 1 hitps:/ /m.edsocljru 100adac34
60 KoBanenTHast nomnsipHasi XUMHYECKasi CBA3b 1 buommorexa LHOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmonsipHasi XMMHYECKasi CBA3b 1 bubmorexa [TOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCTICHUS 1 bubmmorexa [TOK
https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIITHH 1 bubmorexa LOK
https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKHUCIUTENN U BOCCTAHOBUTEIIH 1 hitps://m.c dsogru 100adb076
65 Kontponbras padota Ne4 o reme «CtpoeHue 1 bubmuorexa [JOK
aroMa. XUMHUYECKasl CBSI3b)» https://m.edsoo.ru/00adb486
66 PeseprubIil ypok. O6001IeHNEe 1 | bubanorexa HOK
CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/00adb33c
67 PesepBHslit ypok. O60011eH1e u 1 bubmmoreka [JOK
cUCcTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 Pesepublit ypok. O6001menue u | bubmmoreka [IOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KUIIACC

KoandyecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne ni/n Tema ypoka B Kontpoabusie IIpakruueckme  00pa3oBaTebHbIe
cero
padoThI padoThbI pecypcebl
Ilepuoauueckuii 3akoH. [lepuoanueckas

1 proa pHoa 1 bubmuorexa [JOK

CHCTeMa XMMHUYECKHX DJIEMEHTOB

https://m.edsoo.ru/00adb59¢
J. . MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB

5 P . 1 bu6mmoreka [IOK
XUMHYECKHUX JIEMEHTOB MEPBBIX TPEX

p p https://m.edsoo.ru/00adb6b6
NEepHOJIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [IOK
HEOPTaHWYECKNX BEMIECTB https://m.edsoo.ru/00adb7¢2

4 Buabl xuMHu4ecKkon CBSI3U U TUIIBI 1 Bbu6nuoreka [JOK
KPUCTAUINYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o reme

5 «IToBTOpeHue u yrioyoieHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca

6 Knaccudukanust XMMUYEeCKUX PEAKITHii 110 1 bubanorexa HOK
pa3IUYHBIM IIpU3HAKaM https://m.edsoo.ru/00adbcb0
TToHsATHE O CKOPOCTH XUMHUYECKON PEaAKIIUHU.

7 ITo €0ro Iz) e eTepo tI:) 1 bubmorexa HOK

HSATHE O TOMOT'€HHBIX M T€TEPOTreHHBIX
p https://m.edsoo.ru/00adbe9a
peaKumsax
[TonsaTHE 0 XMMUYECKOM PaBHOBECHHU.

] @DakTOopbl, BIUSIONIAE HA CKOPOCTh 1 bubmmoreka [JOK
XUMHYECKOW PEaKIUU U MOJ0KEHNE https://m.edsoo.ru/00adc28¢c
XUMHYECKOTO paBHOBECHS

9 OKHCIUTEIbHO-BOCCTAaHOBUTEIbHBIC 1 bu6mmoreka [IOK

peaxiuu

https://m.edsoo.ru/00adcade
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Teopust 3EKTPOTUTUYECKON JUCCOLUALINH.

Bbu6nuoreka [JOK

10
CwibHBIC U CTa0bIe DJIEKTPOTUTHI https://m.edsoo.ru/00adcd68

11 Hounrle ypaBHEHUS peakIIui bubmorexa LOK

yp p https://m.edsoo.ru/00add448
- XUMUUECKHUE CBOI/ICTBaU KI/I6CJ'IOT A OCHOBaHUH BuGnuotexa LIOK
CBETE IIPEACTaBIIE o
B CBETC LIpC/ICTaB]l j{ uu https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECCKON TUCCOITUAITTU
13 XuMuueckue CPOI%CTBB. COJIEH B CBETE ) BuGmuorexa LJOK
MPEACTABIEHNI 00 DIIEKTPOIUTHUECCKON
pel P https://m.edsoo.ru/00add8b2
IUCCOLIMAIAN
14 I . bu6mmoreka [IOK
OHATHE O THAPOIHM3E COIIeH https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O000111eHIE U CUCTEMATU3ALUs 3HAHUN
t H https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bubmmoreka [IOK
JKCIIEPUMEHTAIIBHBIX 3a1aWD) https://m.edsoo.ru/00addbfa

- KSOHTpOJIbHaSI pabota Ne2 o teme BuGmuorexa LJOK
«DIEKTPOIUTHYECKAS JUCCOLMALIHS.

p A A https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUN B PACTBOPAX)

18 OO11as xapaKTepUCTHKa raJIOreHOB. bubmmoreka [JOK
XHWMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopon. ConsHas KUCJIOTa,

19 XHMquCI)jHS CﬂOﬁCTBa MoJyUeHHE bubmorexa [TOK

’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
IIpakTrueckas padora Ne 2 o teme
20 «I?Ion YeHHe coIJ)MHofI KHUCJIOTBI, N3yUCHHUE bubmorexa [IOK
. yv » 13Y https://m.edsoo.ru/00ade348
€€ CBOICTBY»
Brrancienust o ypaBHEHUSIM XUMUYECKUX
. P bubmuorexa [JOK
21 peaKIuii, eclivi OJWH U3 PEareHTOB JaH B

U30bITKE

https://m.edsoo.ru/00ade488
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OO01mas xapakTeprCcTUKa SJIEMEHTOB

Bbu6nmuoreka [JOK

22
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIUN CEPBI.
23 Haxoxcl;eﬂne cephl H(l;é coezmHeII)mﬁ B bubmorexa HOK
p o https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CepPhI
24 CepoBopaopon, cTpoeHue, pu3ndeckue u bubanorexa HOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuasl cepsl. CepHast KUCIIOTa
25 bus Hec Ie) y €CKHE C olc a bubmorexa LIOK
M3UYECKHEe U XUMUYECKUE CBOWCTB
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XVMHYECKUE peaKkllui, JIexKallle B OCHOBE
26 MIPOMBIIIUICHHOTO CTI0C00a MOTyIeHHS bubmuorexa [JOK
CEpPHOM KUCIOTBL. XUMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKaIOILIEH Cpeibl COEAUHEHUSIMU CEPBI
7 Brruucnenue MaccoBoi J0JIM BBIXO/a bubmuorexa [JOK
MPOAYKTA PEaKIUU https://m.edsoo.ru/00adec8a
OO11as XxapaKTepuCTHUKa 3JIEMEHTOB
)3 VA-rpynmsl. A30T, pacipoCcTpaHEHHE B bubanorexa HOK
npupoie, GU3NIeCKue 1 XUMHIECCKUE https://m.edsoo.ru/00adeeab
CBOICTBA
29 AMMuak, ero puznyecKrue 1 XuMU4ecKue bubmmoreka [JOK
CBOMCTBA, OJIyYECHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTuyeckas pabora Ne 3 o Teme
30 «ITonyuenne ammuaka, U3y4eHue ero bubmorexa [TOK
_ M 13y https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas Kuciora, e€ Gu3nveckue u bubanorexa HOK
XUMHYECKHE CBOMCTBA https://m.edso0o.ru/00adf306
. bu6mmoreka [IOK
32 Hcnonb3oBaHME HUTPATOB U COJIEH aMMOHUSA

https://m.edsoo.ru/00adf518
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B KaU€CTBE MUHEPATHHBIX YIAOOPECHUH.
XHUMHUYECKOE 3arps3HEHNE OKPYKaIOIIEH
Cpelbl COeIMHEHUIMHU a30Ta

docdhop, ammorpomnHbie MOAUPUKALIAN

Bbu6nuoreka [JOK

33 ocdopa, pu3nyecKue u XUMUIECKUe
b ib pa, § https://m.edsoo.ru/00adf68a
CBOMCTBA.
Oxkcun pochopa (V) u pochopnas kucnora,
34 (bu3nUecKre U XUMUYECKUE CBOWCTBA,
MOJTyYEHHE.
Hcnons3oBanne GocdaToB B Ka4ecTBE
. bu6mmoreka [IOK
35 MUHEpaIbHBIX yA0OpeHUH. 3arpsi3HeHNE
N https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTamu
OO6mrast xapakTeprucTrka 3J1eMeHTOB [V A-
36 rpytibl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS
37 VYrnepos, pacnpocTpaHeHUeE B IPUPOJIE, bubmmoreka [IOK
¢du3nveckue 1 XUMHUYECKHE CBOCTBA https://m.edsoo.ru/00adfd9¢c
Oxcunpl yriiepona, uX pU3H4ecKue u
AIBL YLD HU X O Bbu6nuoreka [JOK
38 XUMUYECKUE CBOMCTBA. DKOJIOTMYECKUE
https://m.edsoo.ru/00adfebe
TpoOJIEMBI, CBSI3aHHBIE ¢ OKCHUIOM yriepoaa (IV
39 VYrobHast KUCIOTA U €€ CONu bubmorexa [TOK
https://m.edso0.ru/00ae006¢
Hcnonb3oBanue KapOOHATOB B OBITY,
40 MEJIUIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO35ICTBE.
[TpakTuyeckas pabora Ne 4 o Teme
" bubmuorexa [JOK
41 [TonyuyeHue yriekucioro rasa.

KayecTBenHas peakiysi Ha KapOOHAT-HOH"

https://m.edsoo.ru/00ae027¢e
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42

[TepBoHauanbHBIE MTOHATUS 00
OpraHWYECKUX BELIECTBAX KaK O
COEIMHEHMSX YIIIepOa

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054¢e

43

[TpupoaHbIE HCTOYHHUKH YTICBOIOPOIOB
(yroJsb, IpuUpOIHEI Ta3, HEPTH), MPOTYKTHI
ux nepepadoTku (OeH3MH), UX POJIb B OBITY
U TIPOMBIIUIEHHOCTH.

44

IToHsTHE O OMOTOTHYECKH BaKHBIX
BEIIIECTBAX: KHUPaAX, OeNKax, yrieBojgax — v
WX POJIM B )KM3HU YelioBeka. MarepuanbHoe
€IMHCTBO OPTraHUYECKUX M HEOPTAHUYECKUX
COCTUHEHUN.

45

Kpemnuii u ero coenunenus

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

46

OO6mwme npeacTaBiaeHus 00 OKCUAC KPeMHUS
(IV) u xpemuneBoit kucaore. CHIIMKATHI, UX
UCTIOJIb30BaHUE B OBITY, MEIUITUHE,
MNPOMBIINIJICHHOCTH

47

Baxwueiiime cTpouTenbHbIE MaTEPUATIBI:
KepamHKa, CTeKJIO, LIEeMEHT, OETOH,
xene300eToH. [IpobnemMsr 6e30macHOro
HCIIOJIB30BAHUA CTPOUTCIIbHBIX MATCPUAJTIOB
B IIOBCEIHEBHOM XU3HU.

48

[IpakTuueckas padora Ne 5. Permenue
AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
«Baxxneinne HeMeTaIIbl U UX
COCIMHCHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae0bf2

49

KontponbHas padota Ne3 o teme
«Baxkuenime HeMeTaJUIBI U UX
COEINHEHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae0e18
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OO01mas xapaKTepruCcTUKa XUMUIECKUX
3IIEMEHTOB — METaJIOB. MeTainueckast

Bbu6nuoreka [JOK

50
CBSI3b U METAIUTNYECKAS KPUCTAILTAYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3n4yecKre CBOMCTBA METAIIIIOB
XUMHUYECKHE CBOMCTBA METAJLJIOB.
51 DIEKTPOXUMHUUECKUIN PSIT HAIPSOKEHUI buGnnorexa LIOK
p p p https://m.edsoo.ru/00ael 156
METAIIOB
5 OO6mue cnocoObl MOTy4YeHUS] METAILIOB. bubnnorexa [HOK
CraBbL. https://m.edsoo.ru/00ael156
Brruucnenust mo ypaBHEHUSIM XUMHYECKHUX
53 peaKuuii, €CJIi OJIMH U3 PEareHTOB
COJICPKUT TIPUMECH
bu6mmoreka [IOK
54 [ToHsiTHE O KOPPO3UU METAILIIOB
https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
55 eJIOUHBIE METaIbI
m https://m.edsoo.ru/00ae14b2
56 OxcHuabl U THAPOKCUIBI HATPUS U KaJIUA bubmmnorexa IOK
A AP A p https://m.edsoo.ru/00ae14b2
57 Illenoyno3eMenbHbBIE METAJIbI — KAJIBIIUA 1 bubmuorexa [JOK
Mar"Hum https://m.edsoo.ru/00ael 58
. bu6mmoreka [IOK
58 Bakueiinme coeTMHEHNS KaJIbIU
https://m.edsoo.ru/00ael 5¢8
59 O0001IeHre 1 cUCTEMaTU3aIis 3HAHUI
Bbu6nuoreka [JOK
60 JKécTkoCcTh BOABI U CIOCOOBI €€ yCTpaHEHUsI
A yerp https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
o . Bbu6nuoreka [JOK
61 JKECTKOCTEL BOALI U METOIEI €6

ycTpaHeHus"

https://m.edsoo.ru/00aelae8
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Bbu6nuoreka [JOK

62 AJTIOMHHHH https://m.edsoo.ru/00aclc64
63 AmMpoTepHbIe CBOMCTBA OKCHIA U bubmmoreka [JOK
THJIPOKCH]IA https://m.edsoo.ru/00aclc64
64 Weneso bubmuorexa [JOK
https://m.edsoo.ru/00ac1d86
65 Oxcunel, THIPOKCHIBI U conu xene3a (1) u bubmmoreka [JOK
skenesa (I10) https://m.edsoo.ru/00ae35¢6
66 O06001IeHre U CUCTEMAaTH3aIks 3HAHUH
[TpakTrueckas padota Ne 7. Permenue
67 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME buGnnorexa LIOK
«Baxxuelme MeTamibl U X COSIMHEHUS https://m.cds00.ru/Qac3des
Brruncnenus o ypaBHEHUSIM XUMHUECKUX
CaKIIMi, €CJIM OJIMH U3 PEarcHTOB JIaH B
68 EI36BE“KG WJIn co;[epmHTI:IpHMecn. " bubmorexa [TOK
BrluncieHuss MaccoBOil A0U BbIXOJa https://m.cdsoo.ruiacl 750
MPOYKTa peaKIuu
69 O06001IeHre U CUCTEMAaTH3aIks 3HAHUH
70 Kontponbnas padota Ne4 o reme
«Baxxuei1me MeTalIbl U UX COSTUHEHUS))
71 BeniecTBa 1 maTepuanbl B TOBCEIHEBHOM Bbu6nuoreka [JOK
’KM3HH YE€I0BEKA https://m.edsoo.ru/00ae3f50
7 XUMHUYECKOE 3arps3HEHHUE OKPYIKAOLIEH bubanorexa HOK
cpenbl https://m.edsoo.ru/00ae4270
7 Posib XxvuMuu B pelieHuH 3K0JI0TUYECKUX bubanorexa HOK
npobiem https://m.edsoo.ru/00ae4270
74 PesepBHrlit ypok. O600mienue u bubmmoreka [JOK

cucTeMaTH3alis 3HaHUI

https://m.edsoo.ru/00ae0d0a



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

75 PezepBHblit ypok. O0001eHne u | bubmmoreka [IOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00adb33c
76 PesepBHelil ypok. O6o0meHHE 1 | bubanorexa [HOK
CHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

» Xumus, 8 kiacc: 6a30Bblil ypoBeHb: yueOHuk/ I'abpuamsia O.C., Octpoymos U.T.,
CrnanxoB C.A., AkimmonepHoe o0miectBo «M3narensctBo «lIpocBemenuey;

» Xumus, 9 knacc/ Pyasuruc I'.E., ®enpaman @.I'., AkurionepHoe 00111€CTBO
«M3marenscTBO «IIpocBemieHne»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

bu6moreka [{OK https://m.edsoo.ru
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