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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTebHON MTPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe denaepalbHON paboyeil TporpaMmbl
BOCITUTAHUS U C YUYETOM KOHLEMIIUU MPEnofaBaHus Y4eOHOro mpeaMeTa « X uMHsH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIeW CTpaTeruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAIOMIMXCA CPEACTBAMU Y4YEOHOTO
npeaMeTa, yCTaHABIMBAET  00s3aTeIbHOE IPEIMETHOE coJiep KaHue,
peaycMaTpuBaeT paclpeeieHue €ro Mo KilaccaM M CTPYKTYpUpPOBaHHUE IO
pazzenaM M TE€MaM NpPOrpaMMbl MO XUMHUH, OINpPEAeNsieT KOJIMYECTBEHHbIE U
KaueCTBEHHBIC XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTyEeMYIO
MOCJICIOBATEILHOCTh ~ M3YYEHUS XUMHH C y4ETOM  MEXKOPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakKe TPeOOBaHMM K
pesynbpTaTamMm oO0y4eHHUs XUMUW Ha YPOBHE I1eJIeH M3yUeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEILHON JIEATEILHOCTH OOYYaromerocss I0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

OOpa3oBaTenbpHas IporpaMma yd4eOHOTo TpeIMeTa « XUMHUS» PEaH3yeTcs C

HCIOJIb30BaHUEM o0opyI0BaHUs LIEHTpa €CTECTBCHHO-HAYYHOMN u
TEXHOJIOTMYECKON  HampaBieHHOCTH  «Touka  poctay. Hcnonb3oBaHue
000pyaOBaHUS LIEHTpA €CTECTBECHHO-HAYYHOMU 51 TEXHOJIOTUYECKOMN

HaIpaBJICHHOCTH «To4dka pocTay MO3BOJISIET CO37aTh YCJIOBUS: * JJISI paCUIUPEHUS
COJlepKaHUsl IIKOJIBHOTO XHWMHYECKOTO OOpa30BaHUS, * I TOBBIIICHUS
MO3HABATEILHON aKTUBHOCTH OOYYarolIuXcCsi B €CTECTBEHHOHAYYHOU 00JacTu; ©
JUISL Pa3BUTHS JIMYHOCTH OOydYaromerocss B Mpolecce OO0ydeHUsS XUMHH, €ro
criocoOHocTe, (QopMUpPOBAaHUS U  YIOBJICTBOPEHHUS COLMAIBHO 3HAUYMMBIX
MHTEPECOB M TOTPEOHOCTEH; ¢ 1 paboThl C OAApPEHHBIMHU IIKOJbHUKAMH,
OpraHu3alluy UX Pa3BUTHs B PA3JIMYHBIX 00JIACTAX 00pa30BaATEIbHON, TBOPUYECKON
JEATEIIbHOCTH.

3HaHUE XWUMHUHU CIY>XUT OCHOBOM [Jisi (OpMHUpPOBAHUS MHPOBO33PEHHUS
o0yy4aroIierocs, ero MpeACTaBICHUN O MaTEpUAIHLHOM €IMHCTBE MHPA, BAXKHYIO
poJib UTrparoT (GOpPMUPYEMbIE XUMHUEU NPEACTaBICHUS O B3aUMOIIPEBPAILCHUSIX
PHEPrUM M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHUS TriI00aIbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.



N3ydenune xumuu:

CIOCOOCTBYET  pealiM3allid  BO3MOXHOCTEH Uil  camMOpa3BUTUS U
dbopMHpOBaHUS KyJIbTYpPbI JHYHOCTH, €€ 0011l 1 (PYHKITMOHAIILHON TPaMOTHOCTH,

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOyyJarommxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  ydeOHOH  JesiTeNbHOCTH,
OKCIEPUMEHTAJIbHBIX W HCCIEAOBATEIbCKUX YMEHHM, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B IPOGECCUOHATBHON ACSITENbHOCTH;

3HAKOMUT CO CHeuu(UKON HAay4HOrO0 MBIIUICHHS, 3aKJaJblBa€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOU IrPaMOTHOCTH 00yYaroXxcs;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAaHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTMYECKOE
00pa3oBaHuE 00yYArOIITUXCSI.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHMH OOECHeYMBaIOTCS CrHelupuKon
collepikaHus  y4eOHOro  mpeAMeTa, KOTOpbIM  sBIsIeTcs  MeJaroruuyecku
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha ONMpPEACIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYyYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XWMHH, OCHOB
HEOPTraHUYECKOM XHUMHUU U HEKOTOPBIX OTJEIbHBIX 3HAUYUMBIX TOHSTUN
OPraHUYECKON XUMHH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XUMHUU CPOPMHUPOBAHA HA OCHOBE
CHUCTEMHOr0 mnoaxona Kk €€ mzyudeHuro. ColepraHHe CKIIAJbIBACTCS W3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKON
peakiuu. OO0e O3TU CUCTEMBI CTPYKTYPHO OpTraHHM30BaHbl [0 MPUHLUITY
[IOCJIEIOBATEIBHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TMpelacTaBieHUd 00 BIEKTPOJUTUYECKON JHUCCOLMAlMM BEUIECTB B
pacTBoOpax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOIO
YPOBHSI K JPYyroMy, BBIONHSS (YHKIUH OOBSICHEHUS U TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXHOCTEH MPAKTHYECKOrO0 NMPUMEHEHHSI U IMOIYUYEHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEACTABICHNUS] O XUMHYECKON COCTABIAIONIEN HAYyYHOW KapTUHBI MHpA B JIOTHKE



e€ CHUCTeMHOW NpPUPOJbI, IIEHHOCTHOIO OTHONIIEHUS K HAay4YHOMY 3HAaHHUIO U
MEeTOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MNPUBJICUECHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YeOHBIX mpeaMeToB: «OKPYKAOIMUA MUDPY,
«buonorus. 5—7 knaccel» U «PuU3KKa. 7 KJIaccy.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOJUT (PopMHpOBaHME 3HAHWN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JIEATEIIBHOCTH 4YE€JIOBEKAa M KaK OJIHOIO0 U3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHUYECKHUX
3HAHUU — Ba)KHEUINX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHUM,
JOCTYIHBIX O00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHUM K HAy4YHBIM METOJaM T[IO3HAaHUS TP HU3YyYEHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUU MO3HABATEIHLHBIX YMEHUN U
WX TPUMEHEHUH B Y4eOHO-TIO3HABATEIPHOM M y4eOHO-HCCIIEeI0BaTEIhCKON
NeATeIbHOCTH, OCBOEHUM TIpaBWJI OE€30MacHOr0 OOpallleHUsi C BEIIECTBAMH B
MMOBCEIHEBHOM KM3HU.

[Tpu u3yueHun XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe Med, KaK:

— (opmupoBaHUE HHTEIUICKTYyaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caMO0Opa30BaHNIO, COTPYJHUYECTBY, CAMOCTOATEIIBHOMY MPUHSITUIO PEUICHUN,
CIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HH,

— HalpaBJICHHOCTh OOY4YeHHMs] Ha CHUCTEMaTHYECKOe MPUOOIIEHUE
oOydJaronmxcsi K CaMOCTOSATEIHLHON IO3HABATEIILHON NIEATEILHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCaoBHM, CITOCOOCTBYIOMUX MPUOOPETEHUIO 00YUYAIOIIUMUCS
ONbITa Pa3zHOOOpPA3HOM MAESATEIBLHOCTH, TO3HAHHMS M CaMOIIO3HAHMS, KIIHOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), UMEIOIIUX YHUBEpPCAIbHOE 3HAYEHUE JJIs
Pa3JIMYHBIX BUJOB JEATEIbHOCTH,

— ((dopmupoBanue oOmel (QYHKIIMOHATIBHOW H €CTECTBEHHO-HAYYHOU
rPpaMOTHOCTH, B TOM YHCII€ YMEHHUN OOBSACHITH U OILICHUBATH SIBJICHUSA
OKpY>KaloIlleT0 MHUpa, UCIOJb3ys 3HAHUSI U OMbBIT, MOJYyYCHHbIC MPU H3YYECHUU
XUMUHU, TPUMEHATh MX TPU PEIICHHH MpoOJieM B TOBCEIHEBHOW KU3HU U
TPYJAOBOM JIESITEILHOCTH;

— ((opmupoBanue y o0OydYaromMXCd TyYMAaHUCTUYECKUX OTHOIICHUH,
MOHMMAaHMUSl IIEHHOCTHM XUMHUYECKUX 3HAHUW JJI1 BBIPAOOTKH SKOJOTHYECKU
1e7ecoo0pa3HOro TOBEICHUS B OBITY W TPYJIOBOM JEATEIBHOCTH B IEJSX
COXPAHEHMS CBOETO 37]0POBbs U OKPYKAIOLIEH IPUPOJIHON CPEJIbI;

— pa3BUTHE MOTHBAIMK K OOYYEHHWIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOGHHS OOIIEUYETOBEYECKUX IIEHHOCTEH,



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(HIIS M HANpaBICHHOCTH AAIbHEUIIETO
oOydJeHwus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3Y4YEHUS XHUMHH Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemjectBa. Du3nMueckue CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSHUE
BeulecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenus cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckasi ¢opMyna. BaJeHTHOCTP aTOMOB XHUMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAsT MOJIEKYJIsIpHAs Macca. MaccoBasi J0JisI XUMUYECKOTO 3JIEMEHTA B
COEIMHEHHH.

KomnuectBo Beniectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
Macchl M 4YHCIa CTPYKTYpPHBIX €IuHUI] BemecTBa. Pacuérsl mo ¢opmynam
XUMUYECKUX COCTMHEHUMN.

@u3N4eCKUe U XMMUUYECKUE SABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKU.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYecKue ypaBHeHMs. Knaccudukanus
XUMHYECKHUX PEaKIMii (COeTUHEHUS, pa3I0KEHUs, 3aMEIIEeHUs, OOMEHA).

Xumuueckuii IKcnepumenm (¢ UCHOIb308aAHUEM 000pPYO0BAHUA UEHMPA
€CMeCmeEeHHO-HAYUHOU U  mexXHo102udeckoiu Hanpagiennocmu  «Touka
pocmay):

3HaKOMCTBO C XMMHUYECKOH MOCYOMW, MpaBuiIaMu paboThl B Jab0paTopun u
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYIOBAaHUEM, U3yUECHUE U OMHCAHUE
bu3nYecKkux CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIISCTB, HAOJIOJEHUE
bu3nueckux (IJIaBJIeHUE BOCKAa, TasHUE JbJa, PAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlMs BOJbI) U XMMUYECKHX (FOPEHHUE CBEUHU, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKU, B3aUMOICHCTBUE MeJla C KUCIOTOMN) SIBJICHHM, HAOMIOACHUE U
ONMCAaHUE NPHU3HAKOB MPOTEKAHMS XMMHYECKUX pEeaKIuil (pas3siokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUAPOKCHIA
meau (I1) mpu HarpeBanuu, B3aMMOJCHCTBHE kelie3a ¢ pactBopoM cosn meau (11),
U3y4YEeHHE CMOCOOOB pa3lelieHHs CMeced: C MOMOIIbI0 MarHuTa, (pUIbTPOBAHHE,
BbITIApUBAHUE, JUCTHILIAIMSA, XpoMaTorpadusi, mMpoBeeHNEe OYUCTKH TTOBAPEHHOU
coiid, HaOJIOJEHWE U  ONHCAHHME  pe3yJIbTaTOB  MPOBEJAEHUS  OIbITa,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MAacChl, CO3/JaHHE MOJEJeH MOJIEKYJI
(IIapOCTEePKHEBBIX ).

BakHelue npeacTaBuTe M HEOPraHNYECKHX BELECTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucinopoa — ajieMeHT U MpOCTOe
BelecTBo. Haxoknenuwe kuciopoga B MpUpoAE, (PU3MUECKHEe U XUMHUYECKHE



cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenwe kucmopoma. CrocoObI
MOJYYEHHUS] KHUCIOpOJa B Jaboparopud U MOpOMbIIUIEHHOCTH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(pUKALNS KHCIOPOIa.

TemnoBoit 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakUuuu. TOIIMBO: yrojb W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHUE MAPHUKOBOTO 3(pekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bomopon — anemeHT M mpocroe BemecTBo. HaxokaeHue Bogopoja B
npupoae, (GU3MYECKUEe ¢ XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObI
noxydeHust. Kucnotsl u comnu.

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

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacelllieHHble M HEHACBHIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 1071 BellecTBa B pacTBOpe. XMMHUYECKUE CBOWCTBA BOAbl. OCHOBAHUA.
Ponp pacTBOpOB B IIpupoZie U B KU3HU 4YesioBeKa. KpyroBopor BojabI B IPUPOJE.
3arps3HeHre NpUpPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmveckux coemunennit. Oxcunpl. Knaccuduxarms
OKCHUJIOB:  cojieoOpasyrome (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpaszyrone. Homenknarypa oxcugoB. Dusmyeckue © XUMHUYECKUE
cBOMCTBa OKCHUJIOB. [TomydyeHne oKkcuIoB.

OcHoBanus. Kmaccudpukanmst OCHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHus. Homenknatypa ocHoBaHmii. PU3MYECKHME W XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHYECKUE CBOWCTBA KUCIOT. Psanx akrtuBHocTtM MmetaimoB H. H. bekerosa.
[lonydeHue KHUCIIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Toyuenue conen.

['eneTnueckas CBI3b MEXKY KJIACCAMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuueckuii y3xcnepumenm (¢ ucnoiv3zoeanuem 000py008anus ueHmpa
€CMeCmEEeHHO-HAYUHOU U  MEXHO102u4ecKoi Hanpagiennocmu  «Touka
pocmay):

KaU4EeCTBEHHOE ONPENEIICHUE COJEPKAHUS KUCIOPOJa B BO3JIyXE, IMOJTyUYECHHE,
coOupaHue, pacno3HaBaHWE M HU3Y4YEHUE CBOWCTB KHUCIOpOAa, HaOJ0/IeHHe
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHS BO3HHUKHOBEHUSI U
MpeKpalieHuss TOpeHus (moXapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
ONHMCaHUE MX CBOMCTB, MOJydYeHHE, COOMpaHuE, pACIO3HABAaHUE M H3yUCHHUE
CBOMCTB Bojopoaa (ropeHue), B3aumojeiicTBue Bogopoaa ¢ okcuaom meau (I1)
(BO3MOKHO HCIIOJIb30BaHUE BHUJIEOMATEPUAIIOB), HAOIO/ICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pacTBOPEHHUSI BEIIECTB C



pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C  ONPENEIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),
UCCJIeIOBaHUE O0pa3l0oB HEOPraHWYECKUX BEIIECTB Ppa3JIMYHBIX  KJIACCOB,
HaOJII0ICHNEe U3MEHEHHUSI OKPACKM MHAMKATOPOB B PACTBOPAX KHUCIOT W ILEIOYEH,
uzyuyeHue B3zaumojenctsua okcuga meau (1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTajulaMHi, pPEeakUUi HEUTPAIM3aLHM, II0Jy4YEHUE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOTO METAJUIa JPYTMM W3 PAacTBOpa COJMU, PELICHUE
DKCHEPUMEHTANIBHBIX 33/1ad MO TeMme «BaxHeWllne Kiacchl HEOPraHWYECKHUX
COCIMHEHUN.

Iepuoanyecknit 3akoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
yaemMenToB JI. U. MengeseeBa. CtpoeHne aroMoB. XMMHYECKasl CBS3b.
OKHCIANTETIBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMKM XUMUYECKUX dJeMeHTOB. [loHsiTue 0
IPYIIIaX CXOJHBIX 3JEMEHTOB (LIEJIOYHBIE W IIEJIOYHO3EMENIBHBIE METAJLIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCHIBI
U TUAPOKCUJIBI.

Ilepuonnueckuit 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX dJIEMEHTOB /1.
HU. MengeneeBa. KopoTkonepuonHas u  JJIuHHONEpUoAHass  (HOpMbI
[Tepronnueckoit cucrembl xumuueckux annemMeHToB [{. . Menneneesa. Ilepuoas
u rpynnbl. OU3WYECKUH CMBICH MOPSAAKOBOIO HOMEPA, HOMEPOB NEPUOAA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aTOMOB TMepBbIX 20 XUMHUYECKUX  JJIEMEHTOB
[lepnonnueckon cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XUMHYECKOIO
AJIEMEHTA IO ero nojoxeHutro B llepuonnueckon cucreme J[. . Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS pPAJANYyCca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNIaM U MEepUoIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauueckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB Ui pa3BuThsa Hayku W npaktuku. [[. WM. MenneneeB — ydé€Hbli u
IrpakKIaHUH.

Xumuueckass cBsizb. KoBasieHTHas (TMoJjisipHass M HEMOJSpHAasl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 31EMEHTOB. MIOHHAs CBA3b.

Crenenb  okucineHus.  OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIICHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm (¢ UCHOIb308aAHUEM 000PYO0BAHUA UEHMPA
€CMeCmeEeHHO-HAYUHOU U  MmexXHo102udeckoi Hanpagiennocmu  «Touka
pocmay):



n3ydeHue oOpasloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W WIEIOYEH, IMPOBEACHUE OMBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiuu pa3aoKeHuUs, COSAUHEHHUS ).

Mesicnpeomemnuwle céasu

Peanu3zanust MeXOpeaMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHUU B 8 Kiacce
OCYIIIECTBIISIETCS Yepe3 WCIOJb30BaHUE KaK OOIMX €eCTECTBEHHO--HAYYHBIX
MOHSTUIM, TAK U MOHSATUM, SABIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OO0mue ecTecCTBEeHHO--HAYUHbIE TTOHATHS: HAy4YHBIM (akT, rurores3a, TEopusl,
3aKOH, AaHaiIW3, CHUHTE3, KiIacCuPUKalus, TEePUOAUIYHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJIICHUE.

®dusuka: marepusi, aTtoM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTb, MOJICKYJA, 3JEKTPUUYECKUN 3apsjl, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (PU3WYECKUE BETUYUHBI, €IHHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocunTes, qpixanue, 6umocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpANbl, TOPHBIE IOPOJIHI,
MOJIE3HBIE UCKONIA€MbI€, TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKUMs

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XMMHUYECKUX DJJEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kajius, KalblUs M UX
COCIMHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepuoamueckoit
CHUCTEME U CTPOCHUEM HX AaTOMOB.

Crpoenue BemiecTBa: BHUJbl XMMHYECKOW CBS3U. THUMBI KPUCTALIUYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCS K PpAa3JIUYHBIM KJIacCaM HEOPTraHUYECKUX
COCIMHEHUI, TEHETUYECKas CBA3b HECOPTaHMYECKUX BEILIECTB.

Knaccuduxaiys XuMUYECKUX PEAKIIUNA MO pa3IMYHbIM MPU3HAKaM (110 YHUCITy
U COCTaBy YYacCTBYIOIIMX B pEaKIMU BEHIECTB, MO TeIioBoMy 3ddexTty, mo
W3MCHEHHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX JJIEMEHTOB, M0 OOpPaTUMOCTH, TIO
y4acTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
ypaBHEHHUS.

[lonarue o ckopoct XuMuueckor peakiuu. [loHsTue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IoHSITHE 0 TOMOTEHHBIX U TeTEePOTEeHHBIX



peakuusx. [lonsarne o karammse. [loHsTre 0 XuMHUYeCckOM paBHOBecUU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW pEAKIMU M TMOJIOKEHUE XHUMHYECKOIO
pPaBHOBECHSI.

OKHCIUTEIbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOU peaKkiuu. CocraBienue YpaBHEHHI
OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJIa
3JIEKTPOHHOTO OalaHca.

Teopus PNEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMu4eckon cBsizu. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE JIEKTPOJIUTHI.

Peakiun moHHoro oOMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
MOJHbIE M COKpall¢HHbIE HWOHHBIE YpaBHEHUs peakiuid. CBOICTBa KHUCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii y3xcnepumenm (¢ ucnoiv3zoeanuem 000py008aHus ueHmpa
€CMeCmeEEeHHO-HAYUHOU U  MEXHON02u4ecKkou Hanpagiennocmu  «Touka
pocmay):

O3HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB W HEMETaoB (rpadura M anmasa), CIOKHBIX BEIECTB
(xJopuia HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTHA CKOPOCTHM XMMHUYECKOW peakiuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCICAOBAHHUE DICKTPONPOBOIHOCTU
pacTBOpOB BEUIECTB, IpoLecca AUCCOLNMALMM KHCIOT, WLIEI0YEed U COJIeH
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MAaTEpPHAIOB), IMPOBEJACHHE  OIbBITOB,
WUIIOCTPUPYIOUIUX ~ NPU3HAKM  NPOTEKAHWS  peakuuidi HOHHOro  oOMeHa
(oOpazoBanue ocangka, BBIACICHHE Ta3a, o0O0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakiuu pasfioKEHUs, COSTUHEHMs ), paclo3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEakuid Ha HOHBI, pelIeHUe
AKCHEPUMEHTAIBHBIX 33]1a4.

HeMmeTa/ibl U MX COeIMHEHUS

OOmast xapakTtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3HUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XMMHMYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3auMOJEICTBHE C MeETallaMH, HEMETajulaMH, IWIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJMy4YeHUE, MpUMEHeHHe. JleiicTBue
XJIOpa W XJOPOBOJAOPOJa HA OPraHU3M 4YeJIOBeKa. BakHeWlume XJIOpUAbl U HX
HaxO0XJICHUE B TIPUPO/JIE.

O6mias xapakrtepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE cTereHu okucieHus. CTpoeHue u (HU3MYECKHE CBOMCTBA



MPOCTBIX BELIECTB — KMCIOPOJa U CEpbl. AJTOTPONHBIE MOAUDHUKAIIMN KUCTIOPOIa
U cepbl. XUMHUYecKue cBOMcCTBa cepbl. CepoBOOpO, CTpoeHHue, (U3NUecKue U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuciioTa, (QU3MYECKHME M XUMUYECKHE CBOWCTBa (00IIMe Kak
NpeACTaBUTENS KJjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakluu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOC00a MOJIYYEHHsS] CEpHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEaKIUs Ha
cynbbar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpPOAC. XUMHUYECKOE
3arpsi3HEHUE OKpY>Karolell cpepl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPeAOTBPALECHUS.

OObmas xapakrepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPUPO/E,
dbusnueckue u xumMuueckue cBoictra. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nUeckue 1 XuMUYECKHUe CBOMCTBA, MoJydeHue U npuMmeHeHue. Conu aMMOHUS,
uX pU3NYECKUEe U XUMHUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasi KHCIIOTa, €€ MoJyueHue, (Pu3nueckue M XUMHUYECKUE
cBOMCTBa (00mME Kak TMPEACTABUTENS Kiacca KUCIOT W CHEIU(BUUYECKUE).
Wcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHUHEpaJIbHBIX
yao0peHuit. XMMHUECKOE 3arpsi3HCHUE OKPYKAIOIIEeH Cpeibl COSTMHEHUAMH a30Ta
(KUCTIOTHBIE JOXKAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
aioTponHbie Moaudukanuu (ochopa, huzMUecKkne M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaota, Pu3nIecKue U XUMHUIECKUE CBOMCTBA,
nosnydyenue. Mcnonp3oBanue pocaToB B KAUYECTBE MUHEPATBHBIX YJIOOPEHU.

O6mas xapaktepuctuka 31aeMeHTOB |VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB,  XAapaKTEpHbIE  CTEIEHH  OKHUCIEHUSA.  YTJIEpoid,  aJUIOTPOIIHbIE
Moau(duUKalKMK, paclpocTpaHEeHHE B NpUpOJe, (PUINYECKHE U XHUMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepona B npupoze. OKCuasl yriepojaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
MOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUAOM
yraepoaa (IV), rumoreza r1i100ampbHOrO TMOTEIUICHHS KIMMaTa, MapHUKOBBIN
b dexT. YronpHas KUcIoTa U €€ COH, uX (PU3NIECKUE U XUMUYECKHUE CBOMCTBA,
nojyyeHue W mnpuMmeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUILIUHE, TPOMBIIUIEHHOCTH U CEITBCKOM
XO34MCTBE.

[TepBoHayanbHbIE TOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTHUJIEH, 3TAHOJI, TJIMLIEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, HNPUPOAHBIA ra3, He)Tb),
MPOAYKThI WX TepepaboTku (OCH3MH), WX POJb B OBITY U MPOMBIILICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpaxX, OeNKax, yrieBojgax — U ux



poJii B KHM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COEAUHEHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, MOJIY4YEHHE U
npumeHenue. CoenuHeHHs KpemMHusi B mpupozae. OOume mnpeacraBieHuss o0
okcunae kpemuus (IV) u kpemuueBoit kucnore. CHUIMKAThI, UX HCIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpOUTENbHbIE MaTepHalbl: KEepaMHKa,
CTEKJIO, IIEMEHT, O0eTOH, *kene300eToH. [IpobraeMbl 6e30macHOr0 MCIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIOB B TTIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm (¢ UCHOIb308AHUEM 000pPYO0BAHUA UEHMPA
€CMeCmeEeHHO-HAYUHOU U  mexXHo102uyeckoi Hanpagiennocmu  «Touka
pocmay):

U3y4eHUE 00pa3I[0OB HEOPTAHUYECKHUX BEIICCTB, CBOWCTB COJITHOW KHCIIOTHI,
IPOBE/ICHUE KAUECTBEHHBIX PEaKlMid Ha XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMs, OIBIThI, OTpaKaIOIIKEe (PU3NUECKHME U XMMHYECKHUE CBOMCTBa
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHWE ¢ oOpas3iaMud XJOpUIOB (TaJOTEHHIIOB), O3HAKOMJICHHUE C
obpasmamu  ceppl W €€ COCINUHCHUSIMH  (BO3MOXXHO  HCIIOJIBh30BaHUE
BUJICOMATEPUAIIOB), HAOIIOACHUE Mpoliecca OOYTIIMBaHUS caxapa IoJl IeUCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, W3YYECHHE XUMHYECKHX CBOWCTB
pa30aBIEeHHOIN CEPHOU KUCIIOTHI, MPOBEEHNE KaUeCTBEHHOM peaKInu Ha Cylbdat-
WOH W HaOIOJieHne TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIICHHE C (DU3UYECKUMU
cBOMcTBaMM a3o0Ta, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPUAIIOB), 00pa3laMu a30THBIX U (OChHOPHBIX yAOOpEHUid, MOTyUYEHHE,
cobupaHue, paclo3HaBaHWE W U3y4YE€HHE CBOMCTB aMMHaka, IPOBEJCHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U U3ydYeHHE MPU3HAKOB
YX MPOTEKaHMUsl, B3aUMOICMCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), U3yUYCHUE Mojesen
KPUCTAUTMYECKUX peIETOK anMasza, Tpadura, dyiiepeHa, O03HAKOMJIEHUE C
MPOIIECCOM  aJICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTHBOTa3a, MOJy4YeHHe, coOupaHue, pacrlo3HaBaHUE U M3yUYCHUE
CBOMCTB YTJIEKUCIIOTO ras3a, MPOBEJACHUE KAaYeCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl U W3y4YCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHHUE C
NPOAYKIMEH CHUJUKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 110 TeMe «BakHenIne HEMeTauIbl U UX COCAUHECHUS.

MeTaJibl U1 MX COeIMHEHUS

OO61mast xapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepuomuueckon cucreme xumuuyeckux odiemeHtoB [[. .
MenpneneeBa u crpoeHus aTroMoB. CTpoeHue meTamuioB. Metammyeckas CBA3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  pemeéTka.  DJIEKTPOXUMUYECKUH  psll



HaNpsDKEHUH MeTaioB. OU3NYECKUe U XUMUYECKHe CBOMCTBA MeTaysioB. O61ue
crnocoObl mody4yeHus: MeTawioB. [loHsATHE O KOpPpO3UM METaUIOB, OCHOBHBIC
CrocoObl 3amuThl WX OT Kopposuu. CrjaBel (CTanb, YYTyH, TIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[IleouHble METAJUIBL: MOJOXKEHNE B lleprnoandyeckon cucteMe XMMHUYECKHX
anemeHToB . 1. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuUMepe HaTpus U Kanus). OKcuiabl u
TUAPOKCHIBI HAaTpus W Kanud. [IpuMeHeHne WIeNOYHBIX METAUIOB U HX
COCIMHCHUMN.

[Ileno4yHO3EMENBHBIE METAJIBI  MarHuii W KajbLUU: IIOJOXKEHHE B
[lepnonnueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaxoXJeHue B npupoze. Pusndyeckrue 1 XUMUYECKUE CBOMCTBA MarHus
U KanblMs. BaxHeilmmMe coenuHeHUs KanblUMs (OKCUA, THUIPOKCHJ, COJIH).
JKEcTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHUS.

AnmroMuHMIL: TIoJI0KeHUE B [lepruoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHMe aTroMa, HaxoKAeHUE B Ipupone. Pusmyeckue u
XUMHYECKHE CBOICTBa amoMUHUA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCHUAA
QIIFOMUHUS.

Keneso: nonoxxenne B llepuoanyeckoi cucreMe XUMUYECKUX dJIEMEHTOB /.
N. MenneneeBa, CTpO€HHE aroMa, HaxOoXieHue B npupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA xene3a. Okcubl, ruipokcuibl U conu xenesa (I1) u xenesza
(1), ux cocraB, CBOMCTBA U MOJyUCHHUE.

Xumuueckuii IKcnepumenm (C UCHOIb306AHUEM 000pPYO06AHUA UEHMPA
€CMeCcmeeHHO-HaAYYHOoU U  mexHo02u4eckoi  Hanpaenennocmu «Touka
pocmay):

O3HAKOMJICHHE C o00pa3llaMl METauIoB M CIUIAaBOB, HMX (DU3HUUECKUMU
CBOICTBaMM, M3yU€HUE  DPE3YJbTAaTOB KOPPO3UM  METAIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BUIEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOAECMCTBHS OKCHJIA
KaJIbLIUS W HATpUsl C BOJOM (BO3MOYKHO MCIOJIb30BAHUE BHUAEOMATEPUATIOB),
VCCJIEIOBAHUE CBOWCTB KECTKOM BOJBI, MPOLECCAa TOPEHUS Kelle3a B KUCIOPOJIE
(BO3MOXXHO  HCIIOJIb30BAaHHE  BHUJAEOMATEpPHAIOB), IPU3HAKOB  IPOTEKaAHUS
KaueCTBEHHBIX PEAKIMIl Ha MOHBI: MAarHus, KajiblUs, aJFOMUHUS, LIUHKA, JKeJe3a
(1) u xene3a (1), menu (11), HaOMFOIEHNE W OMUCAHUE MPOLIECCOB OKPAIIMBAHUS
IUITAMEHM WOHAMHU HAaTpHsl, Kaaus W KaublUHs (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEI0BaHUE aM(pOTEPHBIX CBOMCTB TUAPOKCUAA ATTFOMUHUS
Y TUAPOKCUJIA IMHKA, PEIlIEHNE SKCIEPUMEHTANIbHBIX 33]1a4 Mo TeMe «Baxueiiiune
METaJUIbl U KX COCAUHEHUS.

XuUMHUSA U OKPYKAOLIAs cpeaa



BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXM3HU YEJIOBEKA. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKHX peakuuid B ObiTy. [lepBas momoiup mpu
XUMHUYECKUX OKOTaX U OTPABIICHUSX.

XHUMHUECKOE 3arps3HeHUE OKpyXk aroleid cpeabl (mpeaeibHas AOMyCcTUMas
KOHLIeHTpanus BeuecTs, aanee — [1/IK). Ponb xuMuu B permieHun 3KoJ0ruyecKux
npobJieM.

Xumuueckuii IKcnepumeHm (C UCHOIb306AHUEM 000pPYO0GAHUA UEeHMPA
€CMeCmeEeHHO-HAYUHOU U  mexXHo102udeckoi Hanpagiennocmu  «Touka
pocmay):

u3yyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METaJUIOB, MOJIMMEPHbIE
MaTepHabl).

Mescnpeomemmnbnie ceasu

Peanuzanns meXnpeaMETHBIX CBSI3€M NMpU W3YyYEHUM XUMHUU B 9 Kiacce
OCYILECTBIISIETCS 4Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUH, TaK U MOHATUH, SBJISIOIIMUXCS CUCTEMHBIMU JJISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOT'O LIMKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TMOHATHSA: HAYYHBIA (DAKT, TMIIOTE3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KiIacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOJIECIUPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, NapPHUKOBBIN
2 (dEeKT, TEXHOIOT S, MAaTEPHUAIIHI.

@dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIBI, PAaJUOAKTHBHOCTb, MOJIEKYJA, DJJIEKTPUYECKUN 3apsii, ITPOBOIHUKH,
NOJIYIPOBOJHUKH, JUAJIEKTPUKHU, (POTOIIEMEHT, BEUIECTBO, TeJO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAININYECKAs
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, npixanue, Ouocdepa, PKOCUCTEMA, MUHEPAIbHbBIE
yA0OpEeHUs, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAEMbIE, TOIINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'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
BOCIIMTATEIIbHOU JEATEIBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUjIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
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)maTpMoTH4ecKoro BOCMTAHUA:

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)rpamaaHCcKOro BOCIMTAHUSA:

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
BBIMIOJITHEHUH Y4E€OHBIX, IMO3HABATEIbHBIX 3aj]a4, BBIMOJHEHHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIPOLIECCE OTOM Yy4eOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEJECHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WLHHA
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBHI OCTYIIKOB;

3)IEHHOCTH HAYYHOI'0 MO3HAHMA'

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTAaBIAIOIINE
OCHOBY ISl IOHUMAaHHs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeACTaBiICHUs 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 ISl OOBSICHEHHs HAO0JIIOJIa€MBIX 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)¢popMuUpOBaHMS KYJIbTYPHI 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),
HEOOXOAMMOCTA COOJIO/IEHUS TIpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOW JKU3HU;

5)Tpy10BOro BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY M3yUEHUIO Tpodeccuil u Tpylia pa3iuyHOro poja,
YBOKEHHE K TPYyAy M pe3yJbTaraMm TPYJIOBOH JEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHCHHS TPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIA BBIOOD
WHUBUTyUTBHON TPACKTOPUHU MPOAOKEHUS 00pa30BaHus C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodeccCuoHaIbHON IeITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalITUPOBATHCS B PO(HECCUOHATBLHOM CpeIe;

6)3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
¢uznYeCKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ O€30MACHOTO MOBEIECHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YIPOXKAKOIIMUX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, I ITOBBIICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYypbl, OCO3HaHHS TJ00AJIbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH WX PEeIIeHUsS MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeaqMeTHBIX PE3YJbTATOB BBIACISIOT 3HAYMMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHbIX YUYEOHBIX MpEeIMETaxX M MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUCOHbIC NEUCTBUS (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4UeOHOU
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
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-CIICJCTBEHHBIC 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,
peo0pa3oBLIBATh MIHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICITbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmysia U YypaBHEHHUE
XUMHUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33/1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYMS B U3YHUAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarejbcKyue 1eHCTBUSA.

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

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 XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH 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 TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH ~ UCHOJI30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHM,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIEHYIO ()OpMY MpeICTaBIeHUS 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
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBISATh  TOJYYCHHBIC  pPE3yJbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MpPe3EHTAIHUIO
pPEe3yJIbTATOB BBIMOJHEHHUS] XUMHUYECKOTO JKCIIEpPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCICOBAHNIO 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
no3uuuid (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHAIUS
COBMECTHBIX JCHCTBHM, OIpeaeNeHue KpUTEPUEB IO OICHKE KadecTBa
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(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUeOHbIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSTEJIPHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIyYeHHUsS] 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 (QeaepanbHOM pabouelt 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 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, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi peakius, KiIacCU(PUKAUSg PEaKIil: peaxIiuu
COCAUHEHHUsI, PEAaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3P(DEKT peakinu,
AP0 aToOMa, HJIEKTPOHHBIN CIIOM aroma, aroMHas OpOUTalb, PaJANYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas JOJis BEIIECTBA
(mpolieHTHAsl KOHIICHTpAIusi) B pacTBOpPE;

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  OKHUCIIEHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEOUHEHUU I10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa [J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX IOJIOKeHUs B [lepuoamyeckoit cucreme,
3aKOHOB COXPAHEHHUS MAcChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYEHUS, 3aKOHAa ABOTrajipo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckon
CUCTEMbl XHMHUYECKHUX DJEMEHTOB: pa3iMyaTh TMOHITUS «TJIaBHAA
noarpynmna (A-rpymnma)» u «mnodounas noarpynmna (b-rpymnma)», maisie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbl€ MMEIOTCS B
tabmune «llepuoguueckass cucteMa XuMU4eckux »dyemeHToB J[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH 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 peakuuud (M0 YMUCIy U COCTaBy YYACTBYIOIIMX B pPEAKIUU
BEILIECTB, MO TETIOBOMY (D eKTy);

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

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 »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEIbHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000OIEeHHNE, CHCTeMAaTH3alluio, KiIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBS3€H — JJIsl U3Y4Y€HHUs CBOICTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAYUYHbIE METO/bl
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHHUE, JKCIICPUMEHT
(peaJibHBIN 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,
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
JOJKHBI 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, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJUTHYECKAS] IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHHE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasd CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHH, TMPEIEIbHO JOMyCTUMAas
xoHuentpaus I1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
MIPUMEHSThH 3TU OHATHUSA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBlIeHUS (GopMys
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUM;

ONPEIEATh BAJIECHTHOCTh 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 10 XUMHUYECKON (QopMmylie, 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 Ileproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymna (A-rpynmna)» U «ImoOovHas
noarpynmna (b-rpynma)», manble u OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003HaUYeHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  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 MEepUOOB 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 (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIas 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 pEaKIHii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIHUTEIBHO-BOCCTAHOBUTENBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO 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, MaCCOBYIO 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 WU COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U YTICKUCIIOTO Ta3a);

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

IPUMEHSATH OCHOBHBIE ONEpPAlUU MBICTUTENbHON J1EATEIbHOCTH — aHaIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHEe, CHUCTEMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJIi M3Y4YEHHUS CBOWCTB BEHIECTB U
XUMUYECKUX PEaKlnid, €CTeCTBEHHO-HAyYHBIC METOAbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJyudecTBO yacos
IIpakTH4eckue
Ne HaumeHoBaHue pa3iesioB U paodoTsl (¢ JJIeKTpOHHBIE (LU poBbIE)
n/m TeM MPOrPaMMbI B KonTpoubHbie ucnonbsosanuem o0pa3oBaTebHbBIE Pecypchl
porp cero paﬁoTbI o0bopyoosanusa yenmpa p pecyp
ecmecmeenno-nayunoﬁ
U MexXHO102UYeCKoll
HanpaejieHHocmu
«Touka pocmay)
Pa3nes 1.1lepeoHayanbHble XMMHYECKHE IIOHATHS
Xumust — BakHas 0o0J1acThb
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOUN AEATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJIOBEKa
BertecTBa 1 XuMH4eCKHe Bbu6nuoreka [JOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837c
HWroro no pazneny 20
Paznen 2.BaxHeiilnne npeacTaBUTe M HEOPraHUYEeCKUX BellecTB
51 Boznyx. Kucnopoa. Ilonstue 6 bubnuoreka [JOK
' 00 okcumax https://m.edso0o.ru/7f41837c
59 Bonopoa.llonsitue o kucnorax 8 1 bu6mmoreka [IOK
' U COJISIX https://m.edso00.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bubnmoreka [IOK
' OCHOBAHUSAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI bubnuoreka [IOK
2.4 11 1 1 1

HEOPraHUYECKUX COCIMHEHUN

https://m.edsoo.ru/7f41837c
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HWroro no pazneny 30

Paznen 3.1lepuoanuecknii 3axoH u [lepuoagnueckasi cucrema xumnieckux 3jemeHToB . U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEIbLHO-BOCCTAHOBHUTEIbHbIE pPe€akIun

[Tepuoanueckuii 3aKOH U
31 [Tepuoanueckas cucrema 7 Bbu6nuoreka [JOK
XUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XHUMHU4YECKas CBS3b. BuGmorexa LOK
3.2 OKHCIHTEIBHO- 8 ! https://m.edso00.ru/7f41837¢c
BOCCTAHOBUTEIILHBIE PEAKITUN
Bbu6nuoreka [JOK
Hroro nio pasaeiy 15 https://m.edsoo.ru/7f41837¢
PesepBHoe Bpems 3 bubmmorexa [JOK
https://m.edso0.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68 4
ITPOI'PAMME
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9 KUIIACC

KoanuecTBO 4acoB

IIpakTHyeckue
paboTbl (¢ J/IeKTPOHHBIE
HanmeHoBaHMe pa3eioB U TeM Henonbiosaiuen (uudposrbie)
Ne n/m KoHTposibHBIe ~ 00opydosanus
NMPoOrpaMmblI Bcero i o0pa3oBaTebHbIE
padoThI uenmpa
ecmecmeenno- pecypcebl
HaAy4YHOU U
MexXHO102UUeCcKoll
HanpaeleHHocmu
«Touka pocmay)
Pazgen 1.BeniecTBO 1 XUMHYECKHE PeaKIIUU
11 [ToBTOpeHue u yrimyoOneHre 3HAaHHA 5 1 bubanorexa [HOK
' OCHOBHBIX pa3/IeyioB Kypca 8§ Kjacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakuuit https://m.edso0o.ru/7f41a636
13 DIEKTPONUTHYECKAs JUCCOLHAIIHSI. 8 1 1 bubmmoreka [JOK
' XUMUYECKUE PEaKIu1 B pacTBOpax https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2.HemeTa/uibl M X COeTMHEHUS
51 OO01mast xapaKTepuCcTUKa XUMUIECKUX 4 1 bubanorexka [HOK
' aneMeHToB VIIA-rpynmsl. ["anorensr https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa LIOK
' PyTHBL. L-6p https://m.edso00.ru/7f41a636
COEIMHEHUS
OO01mast xapaKTeprucTUKa XUMUIECKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmmorexa [JOK
' PyTaL ’ P https://m.edso00.ru/7f41a636
COEIMHEHUS
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OO01mast xapaKTeprucTUKa XUMUIECKUX

Bbu6nmuoreka [JOK

24 MeMeHTUOB IVA-rpynmet. Yrepon n 8 https://m.edsoo.ru/7f41a636
KPEMHUH B UX COCAMHCHHUS
HWroro no pazneny 25
Pa3zgen 3.MeTa/lJIBI M BX CO€THHEHUSA
. bubmuorexa [JOK
3.1 Obmue cBoHCTBa METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxneiimne MeTayuIbl ¥ UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
HWroro no pazneny 20
Paznen 4. Xumus 1 okpyskamomas cpeaa
4.1 BeimiecTBa 1 MaTepuaibl B )KU3HU YEIOBEKA 3 bubmorexa LIOK
' Hl p https://m.edso0o.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

» Xumusi, 8 kiacce/ I'abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A.,
Axrmmonepnoe obmectBo «M3aatenberBo «lIpocBemenne»
» Xumus, 9 knacc/ 'abpuensia O.C., Octpoymon W.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3natensctBo «IIpocBemienne»

METOJIUYECKUE MATEPHUAJIBI J1JIS1 YUYUTEJIA

1. 'a6puensn O.C. M3ydaeM XuMuio B 8 KJI.: TUAAKTUUECKHE MaTepHaIbl /
O.C. I'abpuensn, T.B. CmupHoBa. — M.: bauk mtoc

2. Xumusi: 8 Kj1acc: KOHTPOJIbHBIC U TTPOBEpOUHbIC paboThl K yueOHuky O.C.
INabpuensna «Xumus. 8 kinace» / O.C. I'abpuensH, [1.H. bepeskun, A.A.
VYmakoBa u ap. — M.: lIpoda;

3. l'abpuensu O.C., Buckoboinukosa H.II., fmykoBa A.B. HactonpHas
KHUTa yuuTtessd. Xumus. 8 ki1.: Metoaudeckoe mocooue. — M.: [Ipoda;

4. T'abpuensu O.C., Pynos H.H., Tonkynos B.1. Xumuueckuii 5KCIEpUMEHT B
mkoJje. 8 kinacc. — M.: Jlpoda

5.I'abpuensu O. C., Octpoymos U. I'. HactonpHas kHura yunresns. Xumus. 9 K
1.: Meroaudeckoe rnocooue. — M.: [Ipoda, 2018t

6.Xumus. 9 k 1.: KoHTponbpHbIe 1 TpoBepoUHbIe paboThl K yuebnuky O. C.
INabpuensna «Xumus. 9 / O. C. T'abpuensh, I1. H. bepe3kun, A. A. YmakoBa u
np. — M.: lpoda, 2019r.

7.I'abpuensu O. C., Octpoymos U. I'. Uzyyaem xumurio B 9 K J.:
Junaktuueckue marepuansl. — M.: bauk mtoc, 2019r.

8.I'abpuensn O. C., Amykosa A. B. Paboudas Terpans. 9 ki1. K yue6nuky O. C.
lNabpuensna «Xumus. 9. — M.: IIpoda, 2018r.

9.I'abpuensu O. C., Bockooboiitankosa H. I1. Xumus B TecTax, 3a1aydax,
ynpaxHeHusx. 8— 9 k1. — M.: Jlpoda, 2019r.

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

—CD «Heoprannueckas XUMH», H3JATEICTBO «Y YUTEIIb

—CD «1Ikona Kupunna u Medoaus», H31aTeIbCTBO «Y YUTEIb

—Xumus. [Ipocsenienne «Heoprannueckast xumusi», 8 kiacc. (Ha 2-X IMCKax)



—Xumus (8-11 knace). BupryansHas nadopatopust (yueOHOE JIEKTPOHHOE
u3aHue).

MATEPUAJIBHO-TEXHUYECKOE OCHAIEHUE
OO6opymoBaHKE IEHTPA ECTECTBEHHO-HAYYHON M TEXHOJIOTHIECKOM
HanpaBiieHHOCTU «Touka poctay:

- nudpoBas Jadoparopus (yaeHUIECKas);

- KOMIUIEKT MOCY/Abl AJ11 YYEHUUYECKUX ONBITOB;

- Habop OI'D/EID;

- MHOTO(YHKIIMOHAJILHOE YCTPOICTBO;

- HOYTOYK.
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