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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (eaepanbHOil pabodeil mporpaMmbl
BOCITUTAHUA U C YUYETOM KOHLEIIUU MPENnogaBaHus Y4eOHOro mpeaMeTa « X uMHsH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIeW CTpaTeruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAIOMIMXCS CPEACTBAMU YYEOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpEeAyCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYpUPOBAaHHE IO
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPENEISIET KOJIUYECTBEHHBIE H
Ka4eCTBEHHbIEC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYy EMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakkKe TPeOOBaHMM K
pesynbpTaTamMm 0O0y4eHHUs XUMUW Ha YPOBHE 11eJIeH M3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOU JEATEIHOCTU OOYyYalolierocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHUE XHMHHM CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0OydJaromerocs, ero mpeaCcTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHUEH NPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPrud M 00 HSBOJIOLMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS Tr100aIbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJIbTYpPbl JUYHOCTH, €€ 001IeH U PyHKIIMOHAIbHON T'PaMOTHOCTH;

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 JESITENbHOCTH;

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



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 ~ y4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IeIaroru4ecKu
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XMMUU Ha OMpEACTIEHHOM 3Tare e
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XHUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSITUU
OPraHUYECKON XUMHH.

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

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

— Ilepuoanueckoro 3akona /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 MOCIEA0BATEIHLHO OT OJTHOTO
YPOBHSI K JPYroMy, BBINOJHSAS (PYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEHM MPAKTUYECKOTO MPUMEHEHHSI U TOJIyYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABIIAIONICH HAYyYHON KapTUHBI MHUpPa B JIOTHKE
e€ CHUCTEeMHOW NpPUPOJbI, IIEHHOCTHOIO OTHONIEHWS K HAay4YHOMY 3HAaHHUIO U
METOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU MOPOUCXOAUT C MNPUBJICUECHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYKaOIMUA MUDPY,
«bunosnorus. 5—7 xkimacce» n «Pusznka. 7 xinace.

[Ipy wu3yuyeHUM XUMHHM TPOUCXOJUT (POopMHpOBaHHUE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOU
JIEATEIIBHOCTH 4YE€JIOBEKA M KaK OJIHOIO0 U3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHUYECKHUX
3HAHUNA — BaKHEUINUX (PaKTOB, MOHATHM, 3aKOHOB M TEOPETUUYECKUX TOJIOKECHUM,
JOCTYIHBIX O00OOIIEHUM MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAHWS TPU H3YYEHUU BEIIECTB U
XUMUYECKUX PEAKIUi, B (HOPMUPOBAHUM M PA3BUTHUHU MO3HABATEILHBIX YMEHHUHA U
UX TPUMEHEHWH B Y4eOHO-NIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATEIbCKON
JESITEIbHOCTH, OCBOCHHM TPaBHJ OE€30MacHOrO OOpalleHHsl C BEUIECTBAMHU B
TIOBCEIHEBHOM JKM3HH.

[Tpu u3yueHun XMMHHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENU TaAKUE LU, KaK:

— (¢opMHUpOBaHHE WHTEUIEKTyaIbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOy4YeHHs] Ha CHCTEMaTH4YeCKoe TMpUOOIIEHUE
00y4Jamuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XAMHU;

— o0ecredeHue yCIOBUM, CIIOCOOCTBYIOMUX MTPUOOPETEHHIO 00YyYarOIUMUCS
OTbITa Pa3HOOOPA3HOW MAESITENHLHOCTH, TMO3HAHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIICTEHIMH), MMEIOIUX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUJOB JCSITEIBHOCTH;

— (dopmupoBanue oOmel (QYHKIIMOHATHEHOW H €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UYHCJIE€ YMEHHHA OOBSICHATH W OLIEHWBATH SIBICHUSA
OKpPY’KAloIIer0 MHpa, WUCIOJB3YsS 3HAHHUS U OMbIT, MOJTYYEHHbIE MPU U3YYECHUU
XUMUHU, TPUMEHATh MX TPU PEIICHHH MpoOJieM B TOBCEIHEBHOW KU3HU U
TPYIOBOH ACSITEIHLHOCTH;

— (QopmupoBaHue y OOydalomUXcs T'YMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHMWA [UIsI BBIPAOOTKH SKOJIOTMYECKU
IeJIeCO00Pa3HOTO0 TOBEACHUS B OBITY W TPYAOBOH IEATEIHHOCTH B IEISIX
COXPaHEHHS CBOETO 37I0POBbsI U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAHWIO HAa OCHOBE YCBOEHHS OOIICUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpO(Uis W HAMpaBIEHHOCTH AajbHEHIIEro
oOydJeHwus.

OOmiee YuCIO YacoB, OTBEACHHBIX I HU3YYCHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 0Opa3oBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



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 pa3zenenus cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJIBI XHMHYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuTEeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi J0JIsI XUMUYECKOTO 3JIEMEHTA B
COCIUHEHHNH.

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

@u3N4eCcKUe U XMMUUYECKUE SABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYecKue ypaBHeHMs. Knaccudukanus
XUMHUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu o0palleHus ¢ J1abopaTopHbIM O00OPYJOBAaHUEM, U3YUEHUE U OIMKCAHUE
bU3MYeCKUX CBOWCTB 0O0pasllOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJCHUE
bu3ndeckux (MJIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIICHUE M KOHACHCAIMs BOJABI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBaHuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopom conu meau (1),
U3y4YEHHUE CIOCOOOB pa3JeNieHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BBITIApUBaHUE, JUCTUIUISIMS, XpoMaTorpadusi, mpoBeeHUEe OYNCTKU MTOBAPEHHON
coid, HaOJMIOJEHWE W  ONHWCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJEJIEd MOJIEKYJ
(IIapOCTEePKHEBBIX ).

Baxkuenue npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 31eMEHT U MPOCTOE
BemecTBO. Haxoknenuwe kucimopoga B TpUPOAE, (PU3MYECKHe W XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenwme kucmopoma. CrmocoObI



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

TennoBoit 3¢(deKT XUMHUECKON peakiuud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peaKUuu. TOIUIMBO: yrojlb U METaH. 3arps3HEHue
BO3/lyXa, YCUJIEHHE MMAPHUKOBOI0 3(pekTa, pazpyileHrue 030HOBOrO CIOs.

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoknenwe Bomopoma B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
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.
MaccoBas 10Ji1 BEIIECTBA B PACTBOPE. XUMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponp pacTBOpOB B IpupoZie M B KU3HU 4YesioBeKa. KpyroBopor BoAbI B IIPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccudbuxarus
OKCHUJIOB:  cojieoOpasyrome (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpa3yromue. Homenkinatypa oxcuaoB. @Du3nmveckue HU XUMHUYECKHE
cBOMCTBa OKCHUJIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukanuss oCHOBaHHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3NMYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHui. [loryyenne 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:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coOupaHue, paclo3HaBaHHE M H3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCJIOBUA BO3HUKHOBEHUS U
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHJIOB U
ONMMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHUE, PpACIO3HABAHUE M H3yUCHHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojencTBue Bojioposa ¢ okcuaoM meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEpUaioB), HaOIOAEHHE O00pa3lOB BEILECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOU
MacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJICOMATEPHUAIIOB),



uccieqoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE U3MEHEHUSI OKPACKM MHIANKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
uzyuyeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUUil HEUTpaIM3aluM, IOJyYEHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJUIa JIPYTMM W3 PAacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COEAUHEHUI.

IHepuoauueckui 3axkoH u Ilepuognuyeckass cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKasi CBA3b.
OKHCINTETIBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[TepBble TOMBITKM KIACCU(PHUKAIMKA XUMUYECKHX dJeMeHTOB. [loHsTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
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 anemeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAJANYyCca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOJIAM.

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

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsl) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

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

Xumuueckuii IKCnepumenm:

M3y4deHHEe OoO0pas3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakliy pa3oKeHUsl, COSUHEHU).

Mescnpeomemmnuie ceasu



Peanu3zanust MeXOpeaMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE TOHSTHS: Hay4HbIN (akT, rUunores3a, Teopus,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukaius, TMepuoIudHOCTh, HaOII0ICHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@dusnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHOe COCTOSIHME BEIECTBA, Ia3, (pU3MyecKue BETUUYUHBI, €AUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COTHIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHUYECKUX DJIIEMEHTOB IMEPBBIX TPEX TNEPUONOB, Kaiuus, KalblUsi M HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepunoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHure BellecTBa: BHJBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTATUIMYECKONW PEHIETKU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHYECCKUE
CBOWMCTBA BEUIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanys XuMuueckux peakiuii o pa3InyHbIM NpU3HaKaMm (110 YUCITy
U COCTaBy YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TemioBoMy 3¢(deKTy, Mo
U3MEHEHUIO CTETEHEW OKHCICHUS XUMUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

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

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIHON peakiuu. CocraBnenue YPaBHEHUMU



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAaKIUM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu nonHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoilcTBa KHUCIOT,
OCHOBaHMM M COJIEM B CBETE MNPEACTABICHUNA 00 3JICKTPOIUTHYECKON
nuccounanyu. KauectBeHHbIE peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W ammasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEeaKIUuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPOIPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOUUALMU KHCIOT, IWIEJI0Ye H COJIEn
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIINX ~ MPHU3HAKW  MPOTEKaHHWA  peakudid HMOHHOrO  OOMEHa
(oOpazoBaHue ocajka, BBIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pasyIoKEHHUs, COEIMHEHHNs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOILIBIO KAayeCTBEHHBIX pEAKUUMHA HAa HOHBI, PEIICHHE
DKCHEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OO6mast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUEecKHe CBONCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METalaMH, HEMeTalllaMH, [Ieso4amu). XJIOpPOBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHuE. [lelicTBue
XJIOpa M XJOPOBOAOPOJIa HAa OpPraHM3M 4YeJoBeKa. BakHeWlme XJIOpUABI U X
HaxO0KJICHUE B IIPUPOJIE.

OOmas xapakTepucThka 31eMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHHUSA
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pU3MYEecCKrue CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOOpO, CTpoeHHue, (U3NUECKUe U
XUMUYECKHe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, Qu3MUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpEeACTaBUTENS KJjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeaklnu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYYEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucinoThl. CoMu CEpHON KUCIOThI, KAU€CTBEHHAs peaKius Ha



cynbdar-uon. Haxoxaenue cepbl U €€ COEAMHEHUH B NPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl COENMHEHHMSIMHU Cepbl (KUCIOTHBIE OXIIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpPAHEHHE B MPUPO/IE,
duznyeckue U XxuMmudyeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuUax, ero
duznyecKkrue u XMMHUYECKHE CBOMCTBA, OJyueHue U npuMenenne. Conu aMMOHuS,
ux (GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydyeHue, (PU3NYEeCKue U XUMHUYECKUe
CBOMCcTBa (00OIIME Kak MPEACTaBUTENs Kjacca KHUCIOT U crHenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHSA B KauyeCTBE MHUHEPAIbHBIX
yno0peHuii. XuMU4eCKoe 3arpsi3HeHUuEe OKPYKaIoUe cpeibl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, IMOYBBI M BogoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas Kuciaora, u3HIeCKre U XUMHIESCKUE CBOMCTBA,
nosryderue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI00PESHUI.

OOmas xapakTepuctika 31eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUSA
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCIEHUS.  YTJepoi,  aJUIOTPOIHbIE
MOAM(UKALIMKM, PaCIpOCTpaHEHUE B TpUpoAe, (PU3NYECKUE U XUMHUYECKUE
cBoricTBa. AncopOuus. Kpyrosopot yriepona B mpuponae. OKCUIBI yIiiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACMCTBUE Ha J>KUBbIE OPTraHU3MBI,
NOJIy4YeHUEe U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBSI3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoreza riao0aJbHOTO TMOTEIJICHUS] KIMMaTa, MapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3NYeCKUe U XMMUYECKHE CBOMCTBA,
noyiydeHue W mnpuMmeHeHwe. KauecTBeHHas peakinuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3SIMCTBeE.

[lepBoHavasibHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHUKH YIIEBOAOPOAOB (Yrojib, NPUPOIHBIMN Tra3, HEPTH),
OPOAYKTBl UX TepepaboTku (O€H3MH), UX pOJib B OBITY U TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaX, yriieBoJlax — U UX
poid B KM3HM 4eloOBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YEHHE U
npumeHenue. CoeauHeHHs 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. [IpobraeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B [IOBCEITHEBHOW KU3HH.

Xumuueckuii IKcnepumenm:

U3y4yeHUe 00pa3O0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MPOBE/ICHHE KAUeCTBEHHBIX PEaKlMi Ha XJIOPHU-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXkarouie (PU3NYECKUEe M XUMUYECKHE CBOWMCTBA
TraJIOr€HOB M HX COEJIMHEHHM (BO3MOXXHO HMCIOJIb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C oOOpa3naMu XJIOPUIOB (TajJOTCHHJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  COCIMHEHHUSIMH  (BO3MOXHO  HCIOJb30BaHUE
BHJICOMATEpUAIIOB), HAOJIIOCHUE Mpollecca OOYyTIIMBaHUS caxapa I0J| JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBiIeHHON CEPHOM KUCIIOTHI, MPOBEICHNE KaUeCTBEHHOW peakluu Ha CyJb(art-
MOH W HAOJIOJIeHWE NpHU3HaKa e€ MpPOTEKaHWs, O3HAKOMIIEHHE C (DU3UYECKUMU
cBOMcTBaMM a3o0Ta, (ochopa M MX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHui, moaydeHue,
coOupaHMe, pacrlo3HaBaHHME M M3yYEHUE CBOMCTB aMMHaKa, MpPOBEIACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (PocdaT-uoH U MU3ydYeHHE MPU3HAKOB
UX IPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozelen
KPUCTAIUIMYECKUX pemeEToK anmasa, rpadura, (QymiepeHa, O3HAKOMIIEHUE C
IPOLECCOM aACOpPOLMU PAaCTBOPEHHBIX BEUIECTB AaKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOra3a, MoJydeHHue, coOOMpaHue, paclo3HaBaHUE U U3yUYEHUE
CBOMCTB YIJIEKHUCIIOTO ras3a, MpoBEJCHUE KaueCTBEHHBIX PEaKIUi Ha KapOOHAT U
CWIMKAT-UOHbl W U3YYEHHE TMPU3HAKOB UX MPOTEKAaHUS, O3HAKOMIIEHHUE C
OPOAYKUMEH CUIMKATHOM IPOMBIIIIEHHOCTH, PEIICHHE HSKCIIEPUMEHTAIbHBIX
3a7a4 110 TeMe « BakHenIIne HEMETauIbl U UX COCAUHECHUS.

MeTaJibl 1 MX COeIMHEHUS

OO61mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommyeckon cucreMe XumMu4eckux syemeHToB /J[. U.
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHHe MeTauioB. MeTtauyeckas CBsA3b U
METajuIMYecKass  KpUCTaUIMYecKass  pemérka.  ODJIEKTPOXMMHUYECKHU  psil
HaIpsDKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl MOdy4YeHusi MeTauioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CrocoObl 3amuUThl WX OT Kopposuu. CraBel (CTadb, YYTyH, TIOPATIOMHHHM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenoynbie MeTambl: MONOXKeHUe B [lepruonnueckoil cucTeMe XMMHUYECKUX
anementoB . M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuiabl u



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

[[lemoyHO3eMENBHBIE METAIBI MarHui W KajblMiA: IIOJOXKECHUE B
[Tepuomnueckon cucreMe xumudeckux aneMeHToB Jl. M. MenpaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHE B IIpupoie. PU3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUS Kalblus (OKCHH, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHHI: TI0JI0)KEeHUE B [lepuoanyeckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3UUEeCKue U
XUMUYECKHE CBOMCTBA altOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJFOMUHMUSL.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoEHHE aroma, HaxOXIeHUE B mnpupoae. Duznyeckue u
XUMHUYECKHE CBOMCTRA *kene3a. OKcuibl, rTuapoKcuabl U cou xenesa (1) u sxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpas3lamMu METaIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOMCTBaMM, M3y4YEHHE  pPE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJb30BAaHHWE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCMOJIb30BaHWE  BHJICOMATEPHUAIIOB), TMPHU3HAKOB  MPOTEKAHUs
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajblUs, aTIOMUHHUS, [IUHKA, KeJe3a
(IT) u xxenesza (I11), meau (11), HabnroAeHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH MWOHAaMU HATpus, Kalus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 Mo TeMe «BaxkHenime
METaJUIbl U KX COCTUHEHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m Mmarepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. I[lepBas momomrs npu
XUMHYECKUX 0KOrax U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HeHUE OKpyXaroleid cpeabl (mpeaeibHas AOMycTUMas
KOHIIeHTpalus BeuecTs, naiee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:

u3yuyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpW W3YYSHUH XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHATHH, SBJSIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUpUKAKI, TMEPUOIUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeTb, SBICHUE, IMaPHUKOBBIN
s PekT, TEXHOIOTHS, MaTEPUAITHI.

duszmka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PaMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsif, MPOBOIHUKH,
MOJIYIIPOBOJHUKH,  JUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITNIECCKAS
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, C€AMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

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

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIC3HBIE UCKOTIaeMbI€, TOTTUBO, BOJHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOy4YeHHs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIUTATEIIbHON JEATENBHOCTA B COOTBETCTBUM € TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH U JYyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YyYarOINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHUEHTAUH W
paCLIMPEHME 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 OOIIECTBAa, CIIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMH(OpMalUein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpPONCTBE MHUpa U O0IIECTBA;

2) rpaskaIaHCKOr0 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 JAESITENBbHOCTU MpU
BBIMIOJITHEHUHM Y4E€OHBIX, IMO3HABATEIbHBIX 3aj]a4, BBIMNOJHEHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINIOMOIIM B IIPOLIECCE OTOM Yy4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEIEHWE M TMOCTYINKH CBOMX TOBapuIle C NO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTAaBIAIOIINE
OCHOBY ISl IOHUMAaHUs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeICTaBiICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOABI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IIOJIYYEHUE HOBBIX 3HAHWUU II0
XUMHH, HEOOXOIUMBIE [UIsl OOBSICHEHHS HAO0JII0JIa€MBbIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C Yy4YeOHBIMM TEKCTaMH, CIPAaBOYHOMU



JUTEPATYpPOH, JOCTYMHBIMA TEXHHUYECKHUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

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) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrosl, HAPKOTUKOB, KypEeHHUS),
HEOOXOJUMOCTH COOJIIOJIEHUSI TpaBuil OE30MacHOCTH TMpH  OOpallleHuu ¢
XUMUYECKUMH BEIIECTBAMU 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 MPUMEHEHUS MNPEAMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIA BHIOOP
WH/IMBHUIYAIbHON TPACKTOPUU MPOJOJKEHHS 00pa30BaHusl C YUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodeccCuoHaIbHON IeITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN 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, MOJIy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEed IPUPOIHON CPENOU, I ITOBBIICHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYypbl, OCO3HaHHS TJ00AJIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTeH MX pPEUIeHHs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOW 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
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeIMETaxX M MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUCOHbIC NEUCTBUS (MTO3HABATEIBHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO YUeOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHHI (BBIIENSATh UX XapaKTEepHbIC
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BAThH
MNOHATHUS 711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUA,
yCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

YMEHHE TMPUMEHSATH B TMPOIECCe IO3HAHUS TOHATUA (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 PEAKIMU — MPU PEUICHUH Y4eOHO-IT03HABATENbHBIX 33/]1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
IPOTUBOPEYMS B U3YHUAEMBIX 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 CYKJICHHUIA;

NpUOOpPETEHUE OIMbITa MO T[UIAHUPOBAHWIO, OPTraHU3alMU U MPOBEJACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM IIpoIriecca,
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 XHUMHUYECKOrO COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WHTepHETa), KPUTUYECKH OILEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IudYHbIe METOJBl W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJWMBIX IS BBITOJTHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO THUIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TE€XHOJOTHUM,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIEHYIO ()OpMY MpeICTaBICHUS HHHOPMAITUHN U
WUTIOCTPUPOBATh pEIIaeMble 3aadll HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

yMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4yeOHOW U
UCCJIeI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPYKAIOWIEH MNPUPOTHON
CpPEIBl.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XoJe Juanora W (WIM) OUCKYCCHH) TIO
CyLIeCTBY  0OcCyXzaeMoil  TeMbl, (OPMYyJIHpPOBaTb CBOM  MPEHJIOKEHUS
OTHOCUTEIILHO BBIMIOJTHEHUS TTPEIIOKCHHON 3a/1a4K;

YMEHUS  TPENCTaBISATh  TOJYYCHHBIC  pPE3yJbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MpPe3EHTAIHUIO
pPEe3yJIbTATOB BBIMOJHEHHUS] XUMHUYECKOTO JKCIIEpPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIICOBAHUIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOW  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TNPOOJEeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHALUSA
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PerynasiTuBHbIE YHMBepCcaJbHbIe Yy4eOHbIe 1eCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JACSITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUeOHbIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIBHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUU 3aJaHUA C Y4YETOM
MOJIyYeHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYUYEHHOTO pe3yJjbTaTa 3asBICHHOW IIEH, YMCHHE
WCITOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pPE3ydbTaTOB IO OCBOEHHUIO 0053aT€IbHOTO
COJIEpKaHMs, YCTAaHOBJICHHOTO JaHHOW (eaepasibHOM pabodeil mporpaMMoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIIOCOOBI



JNEUCTBUN, crHenupuIecKkue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIPHOCTH 1O  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUsIX.

K konIy oOydenus B 8 kiacce npeiMeTHbIE PE3yIbTaThl 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, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi peakius, KiIacCU(PUKAUSg PEaKIil: peaxIiuu
COCAUHEHHUsI, PEAaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3P(DEKT peaKkini,
AP0 aToOMa, HJIEKTPOHHBIN CIIOM aroma, aroMHas OpOUTalb, PaJANYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas JOJisI BEIIECTBA
(TpolieHTHAsl KOHIICHTpAIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITh 3TU OHSTUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILCHUI;

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

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEOUHEHUU I10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAasE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomuueckoro 3akoHa [J[. M. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoKeHUs B [lepuoamyeckoit cucreme,
3aKOHOB COXPAHEHMUSI MAacChbl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYEHUS, 3aKOHAa ABOTrajipo;

e ONUCBHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Ilepuonnyeckoi
CHUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3nyaTh TMOHITUS «TJIaBHAA
noarpymnmna (A-rpymnma)» u «mnodounas noarpynmna (b-rpymnma)», maisie u
OOJbIIME TEPHUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbIE MMEIOTCS B
tabmune «llepuoauueckass cucteMa XuMmMuU4eckux »dyemeHToB J[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

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

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPIKAAsi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIMIL;

POTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEILHOCTH — aHAJIHN3
U CUHTE3, CpaBHEHHE, 000OIEeHHNE, CHCTeMAaTH3alluio, KiIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — JJIsl M3Y4Y€HUs CBOICTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAYUYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHHUE, JKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjiaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7ab0paTOpHbIM  000pY/IOBaHWEM, a TakKe TMpaBHiiaM OOpalleHusl ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSMH 1O BbBIIIOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOpOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAETEHHON MACCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M NPOBOAUTH  XUMHUYECKHUE  SKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kj1acce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS 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, TEIIOBOM 3 PexT
peakiuyd, MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DJICKTPOJUTHI,
HEBJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHHE M  BOCCTAHOBJICHUE,
aIIoTpOMNus, aM(pOTEpPHOCTh, XUMHUUYECKasi CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOpPOCTb XUMHYECKOM pEaKUHUH, TMPEIEIbHO JOMyCTUMAas
xoHuentpaus I1/IK Bemecrsa;

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

ONPEIEATh BAICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COEIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONPEACIIEHHOMY KJIacCy COCAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJe€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA M0 XMMHYECKON (QopMmyJsie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAIUINYECKON
pPEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbIich Ilepuonnueckoro 3axkona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCBhIBAaTh W XapaKTEPU30BATh
Tabnuunyto (opmy Ilepuoanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymmna (A-rpynmna)» U «moOovHas
noarpynmna (b-rpynma)», manble u OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003HaUYeHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX IO DSJEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npejesiax MajlbIX MEepUOJIOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YHCIAy M COCTaBy YYAcCTBYIOLIMX B pPEAKLIUHU
BEIECTB, MO TEMJIOBOMY 3P (DEKTy, 0 W3MEHEHHUIO CTENEHENW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMHCHIBATH) OOIMME W CICIUPUICCKUE XHUMHUYECCKUE
CBOMCTBAa HPOCTBIX W CJIOXHBIX BEIIECTB, IOATBEP)KAAs ONKMCAHUE
IIPpUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHUM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPAaBHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMAUMU  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh 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 (AMMHAaKa U YTICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TMOJATBEP)KTAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAHHUYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpAlUU MBICTUTENbHON J1EATEIbHOCTH — aHaIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHEe, CHUCTEMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJIi M3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKlUid, €CTECTBEHHO-HAy4YHBIC METOIbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoimnuecTBo yacoB
Ne HaunmenoBanue pa3aeoB u JIeKTPOHHBIE (M (POBbIE)
KountpoabHbie IpakTHyeckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThbI padoThI
Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE NOHATHS
XuMHST — BaKHast 00J1acTh

11 €CTECTBO3HAHUS U 5 1 ) bubmuorexa [JOK

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

YyeJoBeKa

12 BeiiecTBa 1 XuMu4eckue 15 1 0 bubmuorexa [JOK

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

Hroro no pazgeny 20

Pa3nes 2. BaskHelimne npeacTaBuTe/ I HEOPraHMYECKUX BelleCTB
)1 Bo3znyx. Kucnopon. [louarue 6 0 1 bubanorexka HOK

' 00 okcugax https://m.edsoo.ru/7f41837¢
5 Bomopon.Ilonsitre o kucmoTax g 0 1 Bbu6nmuoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsarue 06 5 1 1 bubmumoreka [IOK

' OCHOBAHHUAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCcChI 1 1 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Nroro no pazgeny 30

Paznen 3. llepunoanueckuii 3axkon u [lepuoguveckas cucrema xumuyeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAKIHH



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
XAUMHYECKHX 3J1eMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue atoma
XuMHu4ecKas CBI3b.

3.2 OKHCIUTEIBHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Hroro no pasnexy 15 E‘:;I:g;rif:l(sigg/fﬂmﬂc
Pasznea 4. [Ipodopuentanus
4.1 [Ipodopuenrarus 1
Hroro 1
PesepBHOE Bpemst 2 bubmorexa [TOK
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 KUIIACC

KounyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIe
Ne i/m P Kontpoabnsie | IlpakTHyeckue (upp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pasznen 1. BemecTBo 1 XUMHYeCKHE peaKIUun
L1 [ToBTOpeHue u yriayOneHue 3HaHUN 5 1 0 bubmmoreka [JOK
’ OCHOBHBIX pa3JieJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmoreka [JOK
' peakuuit https://m.edsoo.ru/7f41a636
13 DIEKTPOAUTHYECKAsT JUCCOLHAIIHSI. 2 1 1 bubanorexa [HOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Nroro no pazgeny 17
Pasnen 2. HemeTa/uibl M UX COeIMHEHUS
)1 OO6mas XxapakTepruCcTUKa XUMHUIECKUX 4 0 1 bubanorexa [HOK
’ anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 0 0 buommorexa HOK
' PyTHBL. L-6p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3zot, pochop u ux 7 0 1 bubmorexa [TOK
' PYTHIBL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast xapaKTeprucTUKa XUMUIECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriaepon u 8 1 2 bubmorexa [TOK
' . py ' PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COECAMHEHUS



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

Hroro no pazneny 25
Pa3nen 3. MeTa/Liibl 1 UX COeIMHEHUS
3.1 O61ue cBoiicTBa METaNIOB 4 ngg;;fg;gﬁ% 412636
32 BakHeime MeTauibl M X COeIUHEHUS 16 ngg;ifg;gﬁ% 412636
Hroro no pazneny 20
Paznen 4. Xumus 1 oKpyKamomas cpeaa
4.1 BemectBa 1 MmaTepuanbl B AKHU3HU YEIOBEKA 3 buGnnorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
Paszgea S. Ilpodopuentanus
5.1 [TpodopuenTtanms 1
Hroro 1
PesepBHOE Bpems 2 bubmorexa [TOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne
Tema ypoka Kontpoabsnbie | IlpakTnuyeckue
n/n Bcero
padoThI padoThI
1 [Ipenmer xumuu. Ponp XuMuM B KU3HU YEIIOBEKA. Tea U BEIeCTBA 1 0
2 [TonsTHE 0 METOAAX TTO3HAHMS B XUMUU. BXOHAst KOHTpOJbHAs paboTa 1
3 [Tpaxtrueckas padota Ne 1 «IIpaBwia paboThl B 1abopaTopuu U IPUEMBI | 0 |
oOpariieHus ¢ 1abopaTOpHBIM 000PYAOBaHUEM
4 UYucrele BemecTBa U cMecu. CrocoObI pa3enieHus: cMecei 1 0 0
5 [TpakTuyeckas padora Ne 2 «Pa3nenenue cmeceil (Ha mpumepe OYUCTKU 1 0 1
MOBApPEHHOM COJN)»
6 ATOMBI U MOJIEKYJIbI 1 0 0
7 XUMHUYECKHE 3JIEMEHTBI. 3HAKU (CUMBOJIBI) XUMHUYECKUX DJIEMEHTOB 1 0 0
8 [IpocTblie U ClOXKHBIE BEUIECTBA 1 0 0
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0
10 3aKO0H MOCTOSIHCTBA COCTaBa BEUIECTB. XUMUYECKas (hopMyIa. | 0 0
BasieHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB
11 OTtHocuTenbHas aroMHast Macca. OTHOCUTENIbHAS MOJIEKYJISIPHAs Macca 1 0 0
12 MaccoBast oJIsI XUMHYECKOT0 DJIEMEHTA B COCIUHECHNH 1 0 0
13 KonnuecTtBo BemectBa. Monb. MossipHas macca 1 0 0
14 DU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKasl peaKIus 1 0 0
15 [Tpu3Haky U yclIoBUs MPOTEKAHUSI XUMHUYECKHUX peakiuid. JlJabopaTopHas 1 0 1
pabota Nel
16 3aKOH COXpaHEHHUs MACChl BEUIECTB. XUMUUYECKHE YPAaBHEHUS 1 0 0




Breraucnenus KOJIMYCCTBA, MACChI BCUICCTBA 10 YPABHCHUAM XUMHWYCCKUX

17 . 1 0 0
peakuui

18 Krnaccudukanus XMuMHYECKUX peakiuii (COeTUHEHMS, Pa3I0KEHUS, | 0 0
3aMEIICHHS, OOMEHa)

19 M. B. JlomoHOCOB — yu€HBIH-dHITUKIONIEAUCT. O000IIeHHE 1 1 0 0
CUCTEeMaTHu3allus 3HAaHU I

20 Kontponbras padota Nel o teme «BemecTBa u XuMUUECKHE PEAKITUN 1 1 0

)1 Bo3ayx — cmechk ra3zoB. CocrtaB Bo3ayxa. Kuciopoa — sneMeHT u | 0 0
nmpocroe BeuiecTBo. O30H

” Ou3ndecKue U XUMUYECKHE CBOMCTBA KUCIOpoAa (PeaKIuu OKHCIECHUS, 1 0 0
ropenue). [lonarue 06 okcumax

3 CriocoOblI MosTy4eHHs KUCI0po/ia B 1a00paTOPUHU U MPOMBIIUIEHHOCTH. | 0 0
[Ipumenenue kuciopoaa

24 TennoBoit 3ppeKkT XUMUIECKON PEaKITUU, TOHSATHE O TEPMOXUMHYECKOM 1 0 0
YPaBHEHUH, IK30- U SHAOTEPMHUUYECKUX PEaKLIUIX

)5 TornuBo (HedTh, yroas 1 MeTaH). 3arpsi3HEHHE BO3/4yXa, CIIOCOOBI €T | 0 0
MPEIOTBPALICHUS

26 ITpakTuyeckas padora Ne 3 o teme «llomydenue u coOupanue | 0 1
KHUCJIOPO/JIa, U3YYEHHUE €r0 CBOMCTBY

27 Bonopoa — snemeHT 1 npocrtoe BemecTBo. HaxoxaeHue B npupoje 1 0 0

28 dusnyeckue U XMMUYECKHE CBOICTBa Boopoaa. IIpumenenne Bonopoaa 1 0 0

29 [TonsiTHe 0 KUCTOTAX U COJIAX 1 0 0

30 Crioco0bI TToTy4eHus1 BOAOPO/Ia B TaOOpaTOpUH 1 0 0

31 [TpakTuyeckas padora Ne 4 o teme «llomydenue u coOupanue BoAoOpoaa, 1 0 1
M3Yy4YEHHUE €ro CBOMCTBY

32 Momsipabiii 00bEM ra3oB. 3aK0H ABOTaIpo 1

33 Brruucnenus 06b€Ma, KOTUYECTBA BEIIECTBA T'a3a MO €r0 U3BECTHOMY 1




KOJINYECTBY BELIECTBA WK 00BEMY

Brruncnenus 00bEMOB ra3oB 10 YpaBHEHHUIO pEaKIMH Ha OCHOBE 3aKOHA

34 . . 1 0 0
00BEMHBIX OTHOIIIEHUH Ta30B

35 dusnueckye U XUMUYECKHUE CBOMCTBA BOJIEI 1

36 CocraB ocHoBanui. [ToHsiTHE 00 HMHIUKATOpaxX 1

37 Bona kak pactBoputens. HachilieHHbIE M1 HEHACBIILIEHHBIE PACTBOPHI. | 0 0
MaccoBast 10711 BELIECTBAa B pacTBOPE

18 [TpakTrueckas padota Ne 5 o reme «IIpuroroBieHne pacTBOpoB ¢ 1 0 1
OnpeaeIEHHON MacCOBOM J10J1€H PaCTBOPEHHOTO BELIECTBA

39 Kontponbnas padota Ne2 o teme «Kucnopoa. Bogopoa. Boga» 1

40 Oxcuapl: cocTas, K1accu(pUKaIMs, HOMEHKIIATypa 1 0

A1 [TonydyeHnre U XUMHUYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX U | 0 0
aM(pOTEPHBIX OKCHUIOB

42 OcHoBaHus: cocTaB, KJlacCu(pUKAIHI, HOMCHKIATypa 1 0 0

43 [TonydyeHne u XUMHUYECKHE CBOWCTBA OCHOBAHUM 1 0 0

44 Kucnotsr: cocraB, kinaccudukaims, HOMEHKIATypa 1 0 0

45 ITosnydyeHne U XUMHUYECKUE CBOWCTBA KUCIIOT 1 0 0

46 Comnu (cpenHue): HOMEHKIATypa, CIOCOOBI MOMYyYSHHsI, XUMUYECKHE | 0 0
CBOMCTBa

47 [TpakTrueckas padota Ne 6. PereHue sxcriepuMeHTaIbHbIX 33/1a4 10 1 0 1
TeMe «OCHOBHBIE KJIACChI HEOPTaHMYECKUX COSTUHEHHI

48 I'enernueckas cBsi3b MEKy KJIacCaMU HEOPraHUYECKUX COCTMHEHUMN 1

49 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1

50 Kontponbras padota Ne3 o teme "OCHOBHBIE KJIaCChl HEOPTAaHUUECKHUX 1 | 0
coenuHeHun"

51 [lepBble MOMBITKY KJIACCH(PHUKAIIMYA XUMUYECKUX 31eMeHTOB. [loHsTHE 0 1 0 0




rpymnmnax CXOAHbIX 3JICMCHTOB

IIepnonnueckuit 3akoH u Ilepuoanueckas cucteMa XMMHUYECKUX

32 aneMmeHToB /1. 1. Menaeneena ! 0 0

53 [Tepuonpl, rpynibl, TOATPYIIIBI 1

54 Crpoenne atoMoB. CocTaB aToMHBIX sziep. M30Tomsl 1

55 CrtpoeHue 3IIeKTPOHHBIX 000JI0YeK aTOMOB 3ieMeHTOB [lepuonndeckoii 1 0 0
cuctemsl /. . Menaeneena

56 XapaKkTeprucTUKa XMMHUECKOT0 3JIEMEHTA 10 €ro MOJO0KEHHUIO B | 0 0
[Tepuonuueckoit cucreme JI. . Menaeneesa

57 3nauenue [leppoanyeckoro 3akoHa JJisl pa3BUTUS HAYKU U IPAKTUKH. []. 1 0 0
N. MenaeneeB — y4€HbIM, MEIAror U rpax 1aHuH

58 DNEeKTPOOTPULIATEIBHOCTh ATOMOB XUMUYECKUX AJIEMEHTOB 1 0 0

59 NonHnas xumuyeckas cBs3b 1 0 0

60 KoBaneHnTHas nonsipHas XuMHUYECKas CBS3b 1 0 0

61 KoBaneHTHas HenossspHas XUMHUYECKasi CBS3b 1 0 0

62 CreneHb OKUCIEHUS 1 0 0

63 OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU 1 0 0

64 OxkuciIuTenu u BOCCTAHOBUTEIHN 1 0 0

65 Kontponbnas padota Ne4 o reme «CtpoeHne atroma. XUMHUYECKast 1 | 0
CBSI3b)

66 Ypoxk-tipooprueHnranuu 1 0 0

67 PesepBHeIit ypok. O000IIeHNHE U CHCTeMAaTHU3alHs 3HAHUA 1 1 0

68 PesepBubIil ypok. O600IIEHHE ¥ CUCTEMAaTH3aIIMsI 3HAHUN 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 7




9 KUIIACC

KoanuecTBO 4acoB

Ne Tema ypoka KonTtpoJsbHbie IIpakTHyeckue
n/n Bcero
padoThI padoThI

1 [Tepuoanueckuii 3akoH. [lepuoanueckas cucTeMa XUMHUYECKHUX | 0 0
anemeHToB /1. 1. Menaeneena

) 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKHUX AJIEMEHTOB | 0 0
IIEPBBIX TPEX IIEPUOOB
Krnaccudukanus u HOMEHKIIaTypa HEOPTraHUYECKUX BEIIECTB 1

4 Buabl XMMUYECKON CBSA3U U TUIIBI KPUCTAJUIMYECKUX PELIETOK 1

5 KonTponbnas padora Nel mo Teme «IloBTopenue u yriyOneHue | 1 0
3HaHUI OCHOBHBIX Pa3/esioB Kypca 8 Kiiacca»

6 Kiaccudukanmss XuMHIeCKUX peakifii Mo pa3aTudHbIM MPU3HAKAM 1 0 0

7 ITonsiTHE O CKOPOCTU XUMHUYECKOM peakiuu. IIoHsTHE O TOMOre€HHBIX 1 0 0
U TETEPOreHHBIX PEAKIUAX
[ToHsiTHE O XMMUYECKOM paBHOBECHHU. DaKTOPBHI, BIUSIOLIIME HA

8 CKOPOCTb XUMHUYECKOU PEAKLIMU U ITOJI0KEHUE XUMUYECKOTO 1 0 0
paBHOBECHS

9 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 0 0

10 Teopust anexkTponuTHaeckoi nuccormanuu. CUIbHBIE U C1a0bie | 0 0
3IEKTPOJIATHI

11 HonHble ypaBHEHUS peaKUi 1 0 0

12 XHUMUYECKUE CBOMCTBA KUCIOT U OCHOBAHUM B CBETE MPEICTABICHUN | 0 0
00 IIEKTPOIUTUIECCKON JUCCOITUAITTI

13 XWMHYECKHE CBOMCTBA COJICH B CBETE MPEJCTABICHUN 00 | 0 0

AIEKTPOJIUTUYECKON JUCCOIIHAITIHI




14

[TonsiTHE 0 THApPOIN3E Coen

15

O0001IeHYE ¥ CUCTEMATU3ALIUS 3HAHUM

16

[TpakTrueckas padota Ne 1. «PemieHne skCiepuMEHTATBHBIX 337149

17

KonrponbHas padora Ne2 1o teme «1IeKTpoIUTHYECKAs
aucconuanusa. XUMHUECKHUE PEAKIIMM B pacCTBOPax»

18

OO01mas xapakTeprCcTUKa TaIOTeHOB. XMMHUYECKHE CBOMNCTBA HA
MIPUMEPE XJI0pa

19

Xnopooaopod. ConsiHasi KUCIIOTa, XUMUYECKHE CBOMCTBRA,
MoJTy4eHue, MpUMEHEHUE

20

[TpakTrueckas padota Ne 2 o teme «IlomydeHue coNsTHONM KUCIIOTHI,
HU3y4YEeHUE €€ CBOMCTBY»

21

Brrurcnenus o ypaBHEHUSIM XUMHYECKHUX PEaKIIUiA, €CJIA OJIUH U3
peareHToB J1aH B U30BITKE

22

OOm1ast xapakTepucTHKa 371eMeHTOB VIA-rpymiisl

23

AnnorponHbie MoauUKaIuu cepbl. HaxoxaeHnue cepsl u eé
COCAMHEHHH B IpUpoae. XMMUUYECKUE CBOMCTBA CEPhI

24

CepoBoniopof, cTpoeHHe, GU3NIECKUe U XUMUYECKHE CBOMCTBA

25

Oxcunsl cepbl. CepHast KHCIOTa, GU3MUECKHE U XUMUYIECKUE
CBOMCTBA, IPUMEHEHUE

26

XUMUYECKHE peakliny, JIexkKalllle B OCHOBE TPOMBIIIIIEHHOTO
croco0a MOJIy4eHHs] CEPHOM KUCIOThI. XUMHUYECKOE 3arpsi3HEHHE
OKPY>KaIoIel cpeibl COEAMHEHUSIMU CEPBI

27

Brruucnenue maccoBoit 101 BBIXOAA MPOAYKTA PEaKITUU

28

OOm1ast xapakTepuCTHKa 3IEMEHTOB VA-rpynmbl. A30T,
pacrpocTpaHeHHe B Ipupoje, GU3ndeckue 1 XUMHUECKHE CBOMCTBA

29

AMMuak, ero puznyecKrue 1 XMuMHUYEeCKUEe CBOMCTBA, MOJIyUYeHHE U
MIPUMEHEHHE




30

[TpakTuyeckas padora Ne 3 o teme «llomydyenue aMmmuaxa,
W3y4YEHUE €r0 CBOMCTB)

31

A3OTHas KHCIOTa, € (PU3nuecKue U XMMUYEeCKHe CBOMCTBA

32

Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHUS B Ka4€CTBE
MUHEpaTbHBIX yA0OpeHU. XMMUYECKOE 3arpsI3HEHUE OKPY KAFOIICH
CpCAbl COCANMHCHUSAMU a30Ta

33

®docdop. Oxcun pochopa (V) u hochopnas kucinora, puzndeckue u
XHUMHYECKHE CBOWCTBA, MOTyYCHHE

34

Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX y100pEHHUH.
3arpsi3sHEHUE TPUPOIHON cpeabl hocharamu

35

Yrnepon, pacnpocTpaHeHue B IPUPoJie, PU3NIECKUE U XUMHUECKUE
CBOMCTBA

36

Oxcupl yraepona, ux (pu3nuecKue 1 XUMUIeCKHEe CBOMCTBA.
DKoJoru4ecKue mpooIeMbl, CBsI3aHHbIE ¢ OKcHaoM yrieposa (IV)

37

VYTroipHas KUCI0Ta U €€ COJIN

38

[TpakTuyeckas padora Ne 4 o teme "llomydeHue yriaeKuciioro rasa.
KayecTBenHas peakiysi Ha KapOOHAT-HOH"

39

[lepBoHayabHBIE TOHATHUS 00 OPraHUYECKUX BEIECTBAX KaK O
COCIMHEHUSAX YIJIEpOaa

40

Kpemuuii u ero coeguHeHus

41

[TpakTuyeckas pabora Ne 5. PemeHue skcriepuMeHTaIbHBIX 3a71a4 110
TeMe «BakHele HeMeTauIbl U UX COSAUHECHUDY

42

KonTponbnas padota Ne3 mo Teme «BaxxHeile HeMeTauibl U HX
COCJIMHECHHU S

43

OO6m1ast xapaKTeprUCTHKa XUMHYECKUX JIEMEHTOB — METaJLIOB.
Mertanueckas CBsi3b U METAIIMYECKAsk KPUCTAIUTMYECKAs PEIIETKA.
duznueckue cBOICTBA METAJLIIOB




XHUMHUYECKHE CBOMCTBA METAJNIOB. DJIEKTPOXUMUYECKUH PsJT

44 N 1 0 0
HaIpsHKEHUH METaljIoB
O6mue ciocoOb! monydeHus MmetauioB. CriiaBel. BerauciaeHus mo
45 YpaBHEHUSM XMMHUUYECKUX PEaKILMii, €CIu OJIUH U3 PEarecHTOB 1 0 0
COJIEPKUT MPUMECH
46 [TonsiTHe 0 KOPPO3UM METAIIOB 1 0 0
47 Illenoynbie METAIIBI 1 0 0
48 Oxcupl ¥ TUIPOKCHUIBI HATPUS U Kallus 1 0 0
49 Illenoyno3eMeNbHBIC METAJIbI — KAJIBIIUA M MarHui 1 0 0
50 Bakueiinume coeTMHEHNS KaJIbIU 1 0 0
51 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1 0 0
52 JKécTkoCcTh BOMIBI M CIIOCOOBI €€ yCTPaHECHHS 1 0 0
53 [TpakTuyeckas pabora Ne 6 o teme "JKECTKOCTb BO/BI U METOABI €€ 1 0 1
ycTpaHeHus"
54 AnroMuHUH 1 0 0
55 AmMdoTepHbIe CBOMCTBA OKCHA M THIPOKCHUIA 1 0 0
56 Keneso 1 0 0
57 Oxcunsl, Tunpokcubl u conu xenesa (1) u xenesa (111) 1 0 0
58 O0001IeHrEe U cUCTEMaTU3aINs 3HAHUI 1 0 0
59 [TpakTuyeckas pabora Ne 7. Pemenue skcriepuMeHTaNbHBIX 3a71a4 110 1 0 1
Teme «BaxkHeume MeTailibl U UX COCIUHEHUSD)
Brruucnenust no ypaBHEHUSIM XUMHUECKUX PEAKIIU, €ClIi OJMH U3
60 peareHToB J1aH B U30BITKE WIIM COACPKHUT MpUMECH. BbruucieHnus 1 0 0
MacCOBOM J0JM BbIXOJa MPOJYKTa PEAKIIUU
61 O0001IeHrEe U cUCTEMaTU3aINs 3HAHUI 1 0
62 Konrtponsnas padora Ne4 o teme «BaxkHel1me MeTamibl U UX 1 1




COCIMHEHUS»

63 BemectBa u Marepraisl B IOBCEIHEBHOM )KU3HU YEJIOBEKA 1 0 0
64 XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIb 1 0 0
65 Posnb XUMUM B pelIeHHH YKOJIOTHYECKUX MTPOOIeM 1 0 0
66 Ypok-npodopueHranuu 1 0 0
67 PesepBubIil ypok. O600IIeHHE M CHCTEMaTH3aIMsI 3HAHUN 1 1 0
68 PesepBHbIit ypok. O000IIeHNHE U CHCTeMAaTHU3alHs 3HAHUIA 1 0 0
5 7

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumusi, 8 kinacce/ ['abpuensa O.C., Octpoymo WU.I'., Cnaakos C.A.,
AxkmmonepHoe oouectBo «M3narenberBo «lIpocBemienner

* Xumus, 8 kinacce/ Pynsuruc I'.E., ®enpaman @.I°., AkiimonepHoe o011eCTBO
«3narensctBo «IIpocBemeHue

» Xumust, 9 kimacce/ I'abpuensa O.C., Octpoymos U.I'., Cnagkos C.A.,
Axkunonepnoe o6mectBo «M3narenscTBo «lIpocBemienne»

» Xumus, 9 kimace/ Pymsutuc I'.E., ®enpaman @.I'., AkiimorepHoe o0IIeCTBO

((HBI[&TCJILCTBO ((HpOCBCHICHI/IC»

METOAUYECKHUE MATEPHUAJIbI U1 YUUTEJIA
https://ir0-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb.-
Peanuzanus-rpedosanuii-OI'OC-0cHOBHOTr0-00111eT0-00pa30BaHusI. -

MeTtonnueckoe-mmocooue-mis-yauters. pdf

HHUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/



https://www.yaklass.ru






