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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHWA K pe3ynbTaTaM OCBOCHHS OCHOBHOU
o0pa3zoBaTebHOM IPOrpaMMBbl OCHOBHOTO o01ero oOpa3oBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha OCHOBE (eaepaibHON paboueit
MPOrpaMMbl BOCIIUTAHUS M C yYETOM KOHIICTIIIMM IPEINOJaBaHUsA YIECOHOTO
npeamera «XuMmus» B 00pazoBareNbHbIX opranuzauusx Poccuiickoi
denepauni.

[Iporpamma nmo xumMuu naét mpeacTaBiIeHUE O ENsAX, OOIeld cTpaTeruu
OoOy4YeHUs, BOCMUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CpPEACTBAMH Y4eOHOTO
npeaMeTa,  yCTaHABIMBaeT  00sA3aTeNbHOE  NPEAMETHOE  COJEepKaHUe,
npeaycMaTpUBaeT paclpeielieHue ero Mo KjiaccaM M CTPYKTYpUpOBaHHE TIO
paszenaM M TeMaM MPOTPaMMBI 10 XUMHUH, ONPEICISICT KOJWYECTBEHHBIC H
Ka4yeCTBEHHBIC XapaKTePUCTUKH CoJIepKaHus, PEKOMEHTyEeMYIO
MIOCJICIOBATCIBHOCTh HM3YYCHHSI XUMHH C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3CH, JIOTMKM Y4YeOHOTO IMpoIecca, BO3PACTHBIX
O0COOCHHOCTEH O0OYYarOIINXCsl, ONpEeNeNsieT BO3MOXKHOCTH TpEAMeTa IS
peannzanuu TpeOOBaHUH K pe3ybTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeIbHOU
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus, a TakKe TpeOOBaHUMN
K pe3yibTaTaM OOydYeHHWs XHMHHM Ha YPOBHE IIEJICH W3Yy4YCHHUsS MpeaMmeTa U
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIHLHOUN NEATEIHHOCTH OOYYarOIIerocs o
OCBOCHHIO YUE€OHOTO COJEPIKAHMUS.

3HaHWE XUMHUU CIY>KUT OCHOBOU Uisi (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero nNpeACTaBICHU 0 MaTepUaIbHOM €AMHCTBE MUPA, BAXKHYIO
pOJIb UrparoT GOpMHUPYEMbIE XUMHEN MpPEICTABIEHUsI O B3aMMOIIPEBPALICHUIX
SHEPrUu U 00 HBOJIIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIIeHUs TI100aTbHbIX
npo0JieM yCTOWYMBOTO Pa3BUTHs YEJIOBEUECTBA — CHIPHEBOM, YHEPTreTUYECKOM,
MUIIEBOM U SKOJOTUYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanu3alldd BO3MOXKHOCTEH IIJIi  CaMOpa3BUTUS U
dbopmMupoBaHusl KyJIbTYpPhl JIMYHOCTH, €€ oOOmed U (QyHKIIMOHAILHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POpPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4JaroImuXxcs, HABBIKOB HMX CaMOCTOSITCIIbHOW y4eOHOUW JesSTeIbHOCTH,
HKCIIEPUMEHTATBHBIX M MCCIEIOBATEIBCKUX YMEHUH, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK ¥ B TPO(HECCHOHATLHON IeITebHOCTH;

3HAKOMHUT CO CIEUU(PUKON HAyIHOTO MBINUICHHUS, 3aKJIaIbIBAET OCHOBBI
[IEJJOCTHOTO B3TJsa HA E€AWHCTBO TMPUPOJALI H  YEJIOBEKa, SBISETCS
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
oOydJarommxcs;

croco0CTBYeT (hOPMHUPOBAHUIO [IEHHOCTHOTO OTHOIIIEHHUS K €CTECTBEHHO--
HAyYHBIM 3HAHWSIM, K TPUPOJE, K UEIOBEKY, BHOCHUT CBOM BKIag B
HKOJIOTHYECKOE 00pa3oBaHUE O0YJAFOIIUXCA.

JlanHbIe HAMpaBJIeHUS B OOYYCHHH XUMUU 00ECTICUMBAIOTCS CHEIU(UKON
colepKaHusl y4eOHOTO TpeIMeTa, KOTOPBIM SBISIETCS  IEIarorHYecKu
aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XHUMHH Ha OMPeeIEHHOM dTare
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHUsI OPHUEHTHPOBAH
Ha OCBOCHHE OOYYAIONUMHUCS CHUCTEMBl TIEPBOHAYATHHBIX TOHSITHH XWMHH,



OCHOB HEOPraHWYECKOM XMMHUHM U HEKOTOPBIX OTACJIbHBIX 3HAUYUMBIX MOHSITUN
OPraHUYECKOU XUMHUMU.

CrpykTypa conepxaHus IporpaMMbl [0 XUMHH C(HOPMHUPOBAHA HA OCHOBE
CHUCTEMHOTI0 MojaxoAa K €€ nzyueHuto. CoaepKaHue CKIabIBACTCS U3 CUCTEMBbI
MOHSATUA O XMMHUYECKOM JJIEMEHTE U BEIIECTBE U CHUCTEMbI TOHSATUHA O
xumuyecko peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHBI TI0
MIPUHIIMITY TIOCIEA0BATEIILHOTO Pa3BUTHUS 3HAHUW Ha OCHOBE TEOPETHUYECKUX
MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona J[. 1. MeHneneeBa Kak OCHOBHOI'O 3aKOHA
XUMUU,

— YUEHHUSI O CTPOCHUU aTOMa U XUMHUUECKOU CBS3H;

— TpeacTaBieHUN 00 dICKTPOJMTHYECKON JUCCOIMAIMUA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE SMIIUPUUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pPa3BUBAIOTCS IMOCJIEAOBATEIBLHO OT
OJIHOTO YpPOBHS K JIpYyrOMY, BBINOJHIS (PYHKIMU OOBSCHEHUS U
IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
MPUMEHEHHMS U TIOJIYUCHUSI U3y4aeMbIX BEIICCTB.

OcBoeHHe mTporpaMMbl TI0 XHMHH CIIOCOOCTBYET (hOPMHUPOBAHUIO
NPEACTaBICHUA O XUMHYECKOW COCTABIISIONICH HAayYHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEeMHOU MPHUPO/IbI, ICHHOCTHOTO OTHOIICHHS K HAYyYHOMY 3HAHUIO
¥ METOJIaM TIO3HAaHMS B Hayke. VM3ydeHue XuMHUM MPOUCXOJIUT C MPUBJICUCHUEM
3HAHUM W3 paHee M3YyUYEHHBIX Y4eOHBIX MpeaMeToB: «OKPYKarMHUiA MHUDP»,
«buonorusi. 5—7 knaccel» u «dusnka. 7 Kiacey.

[Ipy wu3yyeHUUM XUMUU TPOUCXOTUT (HOPMUPOBAHHE 3HAHUNA OCHOB
XUMHYECKOM  HAyKM Kak  00JIaCTU  COBPEMEHHOTO  €CTECTBO3HAHMS,
IPaKTUYECKON JESATEIbHOCTH YEJIOBEKA M KAaK OJHOT0 U3 KOMIIOHEHTOB
MHUPOBOM KyJNbTYphl. 3ajlaya y4eOHOro MpeaMeTa COCTOUT B (OPMHPOBAHUU
CHUCTEMBl XMMHYECKHUX 3HAHUM — BaXHEUIIHMX (HAaKTOB, MOHSATHUM, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUH, NOCTYMHBIX OOOOIIEHHI MHPOBO33PEHUECKOrO
XapakTepa, s3blka HAYKW, B MPUOOIIEHUH K HAYYHBIM METOAAaM MO3HAHUA MpU
U3YYCHUH BEIIECTB M XMMHUYECKHX peakinii, B (OPMUPOBAHUU U DPA3BUTUU
MO3HABATEIbHBIX YMEHUW W HX NPUMEHEHUH B y4eOHO-TIO3HABATEIBHOU H
y4eOHO-UCCIEIOBATENbCKON JEATeIbHOCTH, OCBOCHHH IpaBUil 0€30MacHOro
oOpalieHus ¢ BEIIECTBAMU B TTOBCETHEBHOM JKU3HM.

[Ipy w3ydeHMn XuUMUM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
BKHOE 3HAYEHUE MPUOOPENN TaKUe LEIH, KaK:

dbopMHUpOBaHUE WHTEIUIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM JKU3HU;

— HampaBJICHHOCTh OOy4YeHHsS HAa CHCTEMaTHYEeCKOE TMPUOOIICHHE
OoOy4JarommXxcs K CaMOCTOSITEIbHONW MO3HABATEIBHON NEATeTbHOCTH, HaAYYHBIM
METO/IaM TIO3HaHUs, (OPMHUPYIONTUM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEN K
XUMUU;

—  of0ecrieyeHwe  yCJIOBHH, CIIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OOyJarOmMMHCS  ONBITA  Pa3sHOOOPA3HOW  MEATEIBHOCTH, TIO3HAHUS U
CaMOITO3HAHMS, KIIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHIIMM), WUMEIOIINX
YHUBEPCAJIbHOE 3HAYEHUE ISl PA3JIUYHBIX BUAOB JESTEIbHOCTH;

dbopmupoBanue oOme (QyHKIHOHATBHOW W €CTECTBEHHO-HAYYHOU
rPAMOTHOCTH, B TOM YHCJI€ YMEHUUA OOBACHITH U OLECHUBATH SBJICHUS



OKPYXAaIOILEro MUpa, UCIOJIb3Ysl 3HAHUS U OMbIT, NOJYYEHHbIE PU U3YyUYEHUHU
XUMHH, TPUMEHATh MX MPU PELIEHUU MpoOJieM B TMOBCEIHEBHOW JKU3HU U
TPYAOBOM NEATEIBHOCTH;

— (opmupoBaHue y OOy4arolMXCS TIyMaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUSl LEHHOCTH XWMHUYECKMX 3HAHUU /i1 BBIPAOOTKH SKOJOTUYECKU
1[€JeCO00pa3HOro MOBEACHUS B OBITY W TPYJAOBOM NESITEIBHOCTH B LEIAX
COXPAaHEHHUsI CBOETO 3/10POBbs U OKPYIKAIOLIEH IIPUPOIHON CPEMBI,

— pa3BUTHE MOTHBALMU K OOYUYEHHIO, CIOCOOHOCTEN K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHMS OOIIEUEIOBEUECKUX IIEHHOCTEM,
FOTOBHOCTH K OCO3HaHHOMY BbIOOpY mpoduiass U  HalpaBIE€HHOCTH
JanbHeHIIero o0y4yeHus.

OO61iee 4yucao 4YacoB, OTBEACHHBIX Ui M3YYEHHMS] XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Heeno), B 9 kiracce — 68 yacoB (2 yaca B HEJEIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumun. Posib XuMUM B 5KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUYECKUE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [IoHsATHE O METOaxX MO3HAHUA B XUMUU. YHCTHIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HIEMEHThl. CUMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuueckass Gopmyna. BalleHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs aToOMHasg Macca.
OtHOcHUTENBHAS MOJIEKYJIsIpHAst Macca. MaccoBasi 40JIsI XUMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Monb. MonspHass  mMacca.  BzauMocBsizb
KOJIMYECTBA, MAcChl M 4YMCJIA CTPYKTYPHBIX €IWHMI] BellecTBa. Pacu€rsl mo
dbopmynaM XUMHUUECKUX COCTUHEHUH.

Ou3nMYeCcKue M XUMHUYECKUE SBJICHUS. XHUMHUYECKas peakuus u eé
NpU3HAKU. 3aKOH COXPAaHEHUS MAacCChl BEIIECTB. XHWMHWYECKHUE YpaBHEHMUS.
Knaccuduxanuys XuMHUIeCKUX peakivil (COeAMHEHUS, Pa3JIOKEHUS, 3aMEeIICHHUSI,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO ¢ XMUMHYECKOHW MOCYIO0U, MpaBWIaMu paboThl B 1abopaTopuu
U npuéMmamu oOpalleHus ¢ JabopaTOPHBIM OOOpYAOBaHHEM, H3yUYE€HUE U
onucaHue (HU3UYECKUX CBOMCTB 0Opa3lloB HEOPraHMYECKUX BEIECTB,
HabOmoieHne pu3nueckux (IJIaBlieHue BOCKA, TasHUE JIbJla, paCTUpPaHUE caxapa
B CTYIIKE, KWIIEHHUE W KOHJECHCAIUS BOJbI) U XHUMHUYECKUX (FOPEHHUE CBEYH,
IPOKAJIMBAaHHE MEIHOM TMPOBOJOKH, B3aMMOJEHCTBUE MeEJNa C KHUCJIOTOM)
ABJICHUN, HAONIOJEHWE M OINHCAHUE TNPHU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakuuil (pa3noxkeHue caxapa, B3auMOJCHCTBUE CEPHOU KUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3amMMOJEHCTBHE
xenesa ¢ pactBopoM cosi meau (1), n3yuenne cioco00B pasziesieHusi CMECei: ¢
NOMOIIBI0  MarHuTa,  (QWIbTpOBaHWE,  BBIMAPUBAHHME,  AUCTHILISALIUA,
xpomaTtorpadus, MPOBEICHHE OYUCTKUA IMOBAPEHHOM COJIM, HAOIIOJACHUE W
ONMCAaHUE PpE3YJIbTATOB TMPOBEJICHHS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3[JaHUE MOJIETIEH MOJIEKYJI (IIAPOCTEPKHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ 1M HEOPraHUYECKHX BelleCTB

Bo3nayx — cMech razoB. CoctaB Bo3ayxa. Kuciopos — sJeMEHT U POCTOe
BemecTBO. Haxoxxmenue kucimopoga B Mpupoje, (Ppu3ndeckue M XUMUYECKUE
cBoiicTtBa (peakuuu ropenus). Oxkcuabl. Ilpumenenue kucnmopona. CrnocoOsbl
MOJIYYCHHsI KHUCJIOpoJa B Ja0OpaTOpMU W MTPOMBINUIEHHOCTH. KpyroBopoT
Kuciopoza B mpupoe. O30H — aIoTponHas MOAuGUKAINS KAUCTOPO/Ia.

TermoBo#t 2h(HEKT XUMUIECKON peaKIuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- M SHJIOTEPMHUYECKHE peakluu. TOIIMBO: yrojib U METaH. 3arps3HEHue
BO3/lyXa, YCHJIEHHWE MapHUKOBOTO A (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonmopon — snemeHnT m mpoctoe BemecTBO. Haxoxkaenue Bomopona B
npupojie, (GU3MYECKHUE W XHUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI
nonydeHus. Kuciorsl u conu.

MounsipHblii 00BEM Ta30B. Pac4€Thl IO XUMUYECKUM YPABHEHUSIM.

®dusnyeckue CBOWCTBAa BOAbl. Boma kak pacTBoputesb. PacTBOpBL
HacellienHbple 1 HEHACBILIEHHBIE PACTBOPBL. PaCTBOPMMOCTH BELIECTB B BOJE.



MaccoBasg [nonsd Bewectsa B pacTBope. XUMHYECKHE CBOMCTBA BOJBI.
OcHoBaHnus. Poiib pacTBOPOB B MPUPOAE M B JKU3HM uesioBeka. KpyroBopot
BO/JIbI B PUPOJIE. 3arpA3HEHUE NPUPOAHBIX BOA. OXpaHa U OUYKMCTKA TPUPOIHBIX
BOJI.

Knaccuduxanus sHeoprannueckux coenuHenuid. Oxcuanl. Knaccudukamms
OKCUJIOB: cojieoOpa3ytonue (OCHOBHBIC, KHUCJIOTHbIE, aM(pOTEpHbIE) U
HecosneoOpaszyronue. Homenknatypa okcuaoB. Pu3nyeckue W XUMHYECKHE
CBOMCTBA OKCUJIOB. [lomyueHue OKCHIoB.

OcHoBanus. Knaccudukanuss OCHOBaHMW: HIENOYM M HEPACTBOPUMBIE
ocHOBaHMA. HomeHknaTtypa ocHOBaHUM. DU3NUYECKHE U XUMUYECKUE CBOKCTBA
ocHoBaHui. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. Gusnyeckue
U XUMHUYECKHEe CBOMCTBA KUCIOT. Psag aktuBHocTn MetamioB H. H. bekerosa.
ITonydyeHue Kucior.

Comu. Homenknatypa coneil. @U3MYECKME M XHMHUYECKHE CBOWCTBA
coneu. [lonyuenue comnen.

['eHeTnyeckas CBsI3b MEXKY KJIIACCAMU HEOPTAaHUYECKUX COCMHECHUMN.

Xumuueckuit IKCnepumenm:

KAQUeCTBEHHOE OMNPEACICHUE COJIEp’)KaHUs KHUCIOpoJa B  BO3JAYXE,
NoJIydeHue, coOupaHue, paclio3HaBaHUE M U3YYEHHUE CBOMCTB KHCJIOPOJA,
HAOIOJIEHUE  B3aMMOJICHCTBUS  BEIIECTB C  KHUCIOPOJOM U YCJIOBUS
BO3HUKHOBEHUS U MPEKpallleHUs] TOpeHHusl (MOo)Kapa), O3HAKOMIICHHE C
oOpa3liaMd OKCHUJOB M OIMCAaHWE WX CBOWMCTB, TMOJy4YeHUE, CcoOUpaHue,
pacrio3HaBaHWE M W3YyYEHHE CBOMCTB BOJAOpOJAa (TOpPEHHUE), B3aUMOJECHCTBUE
Bogopoaa ¢ okcusoM Meau (1) (Bo3amMoxKHO UCTIOTB30BAaHUE BUAECOMATEPUAIIOB),
HaO/oieHne o0pa3lioB BEHIECTB KOJUYECTBOM | MOJb, HCCIEeIOBaHUE
OCOOEHHOCTEW PpPAaCTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTBIO,
IPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHON MAacCOBOM JOJIEd PacCTBOPEHHOIO
BEILECTBA, B3aMMOJICHCTBUE BOAbI C MeETAJIaMH (HATpUEM U KaJIbIIUEM)
(BO3MOXHO HCIOJIb30BaHUE BHUJACOMATEpPUAJIOB), HCCIENIOBaHUE 00pa3IoB
HEOPraHMYECKUX BEHIECTB pPa3IUYHBIX KJIACCOB, HAOIIOJEHNE W3MEHEHUs
OKpacKM MHIMKATOPOB B pPAcTBOpax KHCJIOT U IIEJOYEHl, U3y4yeHue
B3aumMojieiicTBusi okcuaa meau (ll1) ¢ pacTtBopoM cepHOM KHCIOTHI, KHUCIOT C
MeTaUlaMH, peaKkIMid HEUTpalnu3aluu, IMOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJIHOTO MeTajlla JpyrMM M3 pacTBopa COJIM, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a7ady Mo TeMme «Ba)kHeWllne KIacChl HEOPraHUYECKHUX
COCIMHECHUI.

IHepuoanueckuit 3akoH u Ilepuognuyeckasi cucremMa XHUMHYECKHX
jemenToB JI. . MenneneeBa. CtpoeHne atoMoB. XHMHYECKAsl CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKH KIaCCHPUKANMA XUMUUYECKUX dJeMeHTOB. [loHsTHE O
IPYIIaxX CXOJHBIX AJEMEHTOB (ILIETIOYHbIE U NIEJIOYHO3EMENbHBIE METAJLIbI,
rajioreHbl, MHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpBIC 00pa3yroT aMQOTepHBIC
OKCHJIbI I THIPOKCHUIBI.

[Tepuonnuecknii 3akoH. [leproanueckas cucTeMa XUMAYECKUX 3JIEMEHTOB
J. WN. MenneneeBa. KopoTkonepuogHas u JIMHHONEpHOAHAs (OPMBI
[Tepuoguueckoit cuctembl xumuueckux osaemeHtoB J[. . MeHnneneena.
Ilepuonsr u rpymnmbl. OU3NUECKUN CMBICH NOPSAKOBOIO HOMEpPA, HOMEPOB
MIEpHUOJIa ¥ TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CocTtaB aroMHbIX sAzaep. WM30Tombl. DNEKTPOHBL.
CrtpoeHue 3JIeKTPOHHBIX 000J0Y€K aTOMOB MEPBbIX 20 XUMUYECKUX AJIIEMEHTOB



ITepuonnueckon cuctemsl Jl. 1. Menzaeneesa. XapakTepucTuKa XUMUYECKOTO
3JIEMEHTA 10 €ro MOoJIoKEeHUIO B [lepnoanueckoii cucreme 1. 1. Menneneena.
3aKOHOMEPHOCTH W3MEHEHUS pajiiyca aTOMOB XUMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYINaM U NEPUOJIaM.
3nauenue llepumonmnueckoro 3axkoHa U llepuonnueckoll  CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB I Pa3BUTHs HAayKu U npaktuku. /. 1. Mennenees —
Y4EHBIN U IPaKJaHUH.

Xumuueckast cBsi3b. KoBajneHTHas (TOJispHasT W HEMOJSpHAs) CBSI3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAS CBS3b.

Crenenb  okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIINH.
[Tponieccrl OKUCIEHUSI U BOCCTAHOBIICHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3yuyeHrue 0O0pa3IoB BEIIECTB METAUIOB U HEMETAJIOB, B3aUMOJIECHCTBUE
TUJAPOKCHIA IIMHKA C PAaCTBOpAMHU KHCJIOT U IIEJIOYEH, MPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX —PEaKIUN
(ropeHue, peakinu pa3ioKeHHs, COSTUHEHUS ).

Mescnpeomemmuoie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€H NMPU M3YUYCHUU XHMMHHU B 8 Kilacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHUE KakK OOIIMX eCTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [IJI1 OTHEJIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIC TIOHATHS: Hay4dHbId (aKT, THUIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHHTE3, KiIaccupukamusi, TEPUOJUYHOCTD,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHE.

@dusuka: marepus, aroM, JJIEKTPOH, IIPOTOH, HEUTPOH, HMOH, HYKIHI,
U30TOIBI, PAJAUOAKTUBHOCTBH, MOJIEKYJA, JJICKTPUUYECKUU 3apsifi, BEILECTBO,
TENO, 00bEM, arperaTHOE COCTOSHUE BEIeCTBa, Ta3, (U3MYECKHUE BEIUYUHBI,
€IUHULBI U3BMEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

I'eorpadms: atmocdepa, rugpocdepa, MUHEpaNbl, TOPHBIC IOPOJIHI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XMMHUYECKasl peaKU s

[Tepunonnueckuit 3axkoH. [leppoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHYECKHX DJJIEMEHTOB MEPBBIX TPEX IEPUOJOB, KU, KaJbLUi U HX
COCMHEHUN B COOTBETCTBUHU C IIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbI XUMMUYECKOW CBSI3U. THUIBI KPUCTAILNTMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccudukamms ©u  HOMEHKIATypa  HEOPTaHMYECKHX  BEIECTB.
XHWMUYECKME CBOWCTBA BEIIECTB, OTHOCSAMIUXCA K PA3JWYHBIM KJIACCaM
HEOPraHUYECKUX COCITMHEHNM, TECHETUYECKAs! CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanus XuMUYECKHX peakuid MO pa3IMYHbIM MpHU3HaKaM (110
YHCIIy ¥ COCTAaBY yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIJIOBOMY 3 (]exTy,
[0 H3MEHEHHUID CTEIEHEHM OKUCICHHUS XHMUYECKUX DBJIEMEHTOB, IO
o0paTUMOCTH, 1O YYAacCTHIO KaTaiu3aTopa). ODK30- H DHIOTCPMHUYECKHE
pEeaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.

[lonsitue o ckopoctu xumuyeckoil peaknuu. [lonstue 006 oOpaTUMBIX U
HEOOpaTUMBIX XUMHYECKMX peakuusax. [loHATHE O TOMOTEHHBIX U



reTeporeHHbix peakuusx. [lonatue o karamuze. lloHsTHE O XUMHUYECKOM
paBHOBecuu. DakTOphI, BIUAIONIME HA CKOPOCTh XMMHWYECKOW pPEaKIuu Hu
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTEINIBHBIE — PEAKIIMM, AJICKTPOHHBIM OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHOW  peakuuu. CocTaBleHHE  ypaBHEHUU
OKHUCJIUTENTbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI € UCIOJIb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJUTUYECKOM  JTUCCOLMALUU. DJIEKTPOIUTEL U
HedJIeKTpoiuThl. KaTHOHBI, aHWOHBI. MeXaHU3M AHCCOIMAIlMA BEIIECTB C
pa3IUYHBIMU BUJAMU XUMHYECKOM cBsizu. CteneHnb aucconuanuu. CUIbHBIC U
ci1a0ble 3JIEKTPOJIUTHI.

Peakiiuu wonHOro oOMmeHa. YCIOBUS NPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TOJIHBIE M COKpall€HHbIE HWOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHUN W COJIEM B CBETE MPEJICTABICHUIN 00 AIEKTPOJIUTHYCCKON
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX
BEIIIECTB — METAJJIOB W HEMETAJIOB (rpaduTa U amMasa), CIOXKHBIX BEIICCTB
(xmopunma HaTpHs), HCCICAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOU
peakiuu  OT  BO3JEHUCTBUS  pa3IMUHBIX  (PAKTOpPOB,  HCCIETOBAHHE
3JIEKTPOINPOBOIHOCTH PACTBOPOB BEILIECCTB, MPOIECCA TUCCOIMALIMU KHUCIOT,
IeJI04eil U coJieil (BO3MOXKHO MCIIOJIb30BAHKE BUIEO MAaTEPUAIIOB), POBEACHUE
OTIBITOB, WJUTIOCTPUPYIOIINX MPU3HAKK MPOTEKaHUS PEAKIMi MOHHOTO OOMEHa
(oO6pazoBanue ocajka, BbIACIEHHE Ta3a, oOOpa30BaHUWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —pEaKIUN
(ropenue, peakiuu pa3IokKEeHNUs, COEUHEHNA ), pacrio3HaBaHue
HEOPraHUYECKUX BEIIECTB C IOMOINBI0 KAUYECTBEHHBIX pPEAKLUHM Ha HOHBI,
pelIeHne SKCIIEPUMEHTAIBHBIX 331a4.

HemeTaJibl 1 MX COeIMHEHUS

OO6miast xapaktepucThka TanoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoenue u pundeckrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHWMHUYECKHE CBOMCTBA Ha MNpPUMEpPE XJopa
(B3aumoneiicTBUE C MeTajulaMy, HEMETaJIaMH, WIeJI04YaMH). XJIOPOBOIOPOA.
CongHas KUCJI0Ta, XMMHUYECKHE CBOMCTBA, MOJydeHue, mpuMeHenue. Jlelictue
XJIOpa W XJIOPOBOAOPOJA HAa OpraHu3M 4YesoBeKa. BakHeilline XJIOpuabl U UX
HAXOXKJICHHE B IPUPO/IE.

O6mast  xapakrtepuctuka d1meMeHToB  VIA-rpymmel.  OcobGeHHOCTH
CTpOEHUSI aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u pusndeckue
CBOMCTBa MPOCTBIX BEHIECTB — KHUCJIOpPOJAa U cepbl. AJUIOTPOIHbIE
MOAU(UKAIMKA KUCIOPOIa B Cepbl. XUMUYECKHE CBOKCTBA cepbl. CepoBo10pOI,
cTpoeHue, ¢u3NUecKue ¢ XUMHUYECKHe cBoWcTBa. OKCHABI Cephl  Kak
MPEICTaBUTENN KHUCIOTHBIX OKCUJoB. CepHas KHCIIOTa, (U3MYECKUE U
XUMUYECKHE CBOMCTBAa (00IIME KakK MPEICTaBUTENsl Kjacca KHCIOT U
cnerupuyeckne). XUMUIECKUE PEAKIUH, JICKAIINE B OCHOBE MTPOMBIIIUICHHOTO
croco0a mosryyeHus: cepHoil kuciothl. IIpumenenue cepHoil kuciotel. Coiu
CePHOM KUCIIOTBHI, Ka4CCTBCHHAs peakuus Ha cynbhaT-uoH. Haxoxaenue cepsl
u e€ COeAMHEHUN B MpUpojae. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAIoLel Cpebl
COEIMHEHUSAMU Cepbl (KUCIOTHBIE JTOXKAM, 3arpsA3HEHUE BO3/lyXa U BOJIOEMOB),
CIIOCOOBI €ro Mpea0TBPaICHHUS.

O6mias xapaktepucTuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCIECHUS. A30T, pacnpoCcTpaHEHUE B



npupojie, GU3ndecKre U XuMudeckue cpoiictsa. KpyroBopor azora B npupoe.
AMMHAK, ero GU3HICCKHE U XUMUYCCKUE CBOICTBA, MOTyICHUE U IIPHUMCHCHHE.
Comu aMMOHHMS, MX (U3HYCCKHE M XHMHYCCKHC CBOWCTBA, INPUMEHCHHE.
KauecTtBeHHast peakuusi HA HOHbI aMMOHUA. A30THas KHUCJIOTa, €€ MOJy4YeHHUE,
¢usznueckre M XUMHUYECKHE cBoicTBa (0OlIME Kak MpeacTaBUTENs Kiacca
KUCIIOT U crneuuduueckue). Vcnonp3oBaHre HUTPATOB U COJEH aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YAOOpeHHH. XUMHUYECKOE 3arpsi3HEHHE OKpY Karolen
Cpeabl COEAMHEHUAMH a30Ta (KUCJIOTHBIE TOXKIH, 3arPSI3HEHUE BO3AyXa, MOUYBbI
u BojoéMoB). docdop, amtorponubie Mogudukanuu docdopa, Gusznueckue u
xumuyecknue cBouctBa. Oxcun  dochopa (V) u  dochopHas xkucmiora,
dbu3nUecKue U XMMUYECKHE CBOMCTBa, ostyueHue. Mcnonb3oBanue ¢pocdarosB B
KaueCTBe MUHEPAJIbHBIX YIOOpECHUI.

O6mast  xapakrepuctuka ds1eMeHToB  IVA-rpynmel.  OcobeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEPHBIC CTEICHH OKHUCJICHHS. YTJIEPOJ, aFIOTPOITHbBIE
Moau(UKAIMKA, PACIPOCTPAaHEHUE B MpHUPoJe, (HU3NYECKHE W XHUMHUYECKUE
cBoicTBa. Ancop6ius. KpyroBopot yriepona B npupoje. Okcuasl yrieposa,
uX (U3MYECKHEe W XUMHUYECKHUE CBOMCTBA, JICMCTBHE HA >KUBBIE OPraHU3MBI,
MOJIyYEHUE W TIPUMEHEHHUE. DKOJIOTHYECKHE TTPOOJIEMBI, CBSI3aHHbBIE C OKCHJIOM
yraepona (1V), rumotesza rio0aqbHOTO TOTEIUICHHS KIIMMaTa, MapHUKOBBIN
ahdekr. YrompHas Kuciaora ¥ e€ ConM, UX (PUIHUECKUE M XUMHYECKUE
CBOMCTBa, TMOJy4YeHHEe U TpuMeHeHue. KadecTBeHHas peakius Ha KapOoHaT-
noHbl. Vcnonb3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble MOHATHS OO0 OpPraHMYECKUX BeEIIECTBaX KaK O
COEMHEHUAX yriiepoja (METaH, 3TaH, TWJIEH, alleTWICH, 3TaHOJI, TJIULEPUH,
yKCyCHast Kuciora). lIpupogHple HCTOYHUKH  YIJIEBOJOPOAOB  (YroJib,
IPUPOJIHBIN ra3, HeTh), MPOIYKTH UX MepepaboTku (OCH3UH), UX POJIb B OBITY
U NMpoMbIIUIEHHOCTU. [ToHSATHE O GMOIOTHYECKH Ba)KHBIX BEIIECTBAX: KUpPaX,
Oenikax, yrieBoJax — U UX POJIM B )KM3HU 4esoBeka. MaTtepuaabHOE €IMHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢dwusnueckue M XHUMHUYECKHE CBOWCTBA, IOJYyYCHHE U
npumeHenne. CoenuHeHus KpemHus B mpupozae. OOmue mpencraBieHuss o0
okcuae kpemuus (1V) u kpemHueBoi kuciaote. CHUIMKAThI, ©X UCIOJIb30BAHUE B
OBITY, B MPOMBINIJIEHHOCTH. BakHeilne cTpouTenbHbIe MaTEPHAIIbI: KEpaMuKa,
CTEKJIO, IIEMEHT, 0€TOH, *kene300eToH. [IpobdiiemMbl 6€30macHOTO UCITOIB30BaAHUS
CTPOUTEINbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

u3ydeHrne oOpa3IOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHUCIIOTHI, TPOBEICHNE KAaUeCTBEHHBIX PEAKIUi Ha XJIOPU/-MOHBI U HAOIIOCHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromue GU3NIecKne U XUMUUYECKUE
CBOMCTBa TaJIOTEHOB MW HX COEJUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIOB), O3HAKOMJICHHE C 00pa3lamMu XJIOPHAOB (TaJlOTSHUJIOB),
O3HAaKOMJICHHME C o0pa3mamMu cepbl U €€ COEOUHEHHUSIMU (BO3MOKHO
WCIIOJIb30BAaHUE BUJEOMATEpUANIOB), HAOIIOeHNEe TMpolecca OOyTIMBaHUS
caxapa MOJ JEUCTBUEM KOHIIEHTPUPOBAHHOMW CEPHOM KHUCIIOTBI, H3y4YE€HUE
XAMHYECKUX  CBOMCTB  pa30aBIEHHON CEpHOM  KHUCJIOTHI, MPOBEICHUE
KaueCTBCHHOW peakuuu Ha CcynbpaT-uoH ¢ HaAOMIOJeHWe TMpu3HaKa e€
MPOTEKaHMs, O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaMH a30Ta, Gocdopa u ux
coeIMHEHU (BO3MOXKHO UCIIOJB30BaHUE BHUAEOMATEpPHANOB), oOpa3lamMu
a30THBIX U (POCHOPHBIX YIOOPEHUM, MMOJyYeHUEe, COOMpaHue, pacrio3HaBaHuEe U
M3yYEHUE CBOMCTB aMMHaKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIM{ Ha HOH



ammoHust W ¢dochar-uOH U U3yYEHUE TMPU3HAKOB UX MPOTEKaHUS,
B3aMMOJIEUCTBHE KOHUEHTPUPOBAHHOM a30THON KHCIOTHI C MEIbIO (BO3ZMOMXHO
WCIIOJb30BaHUE BHUACOMATEPHUAIOB), HU3YUYEHHUE MOJENIe KPUCTATUTMYECKUX
pemérok anmasa, rpadura, QyiepeHa, O3HAKOMIIEHHME C MPOLIECCOM
a7copOIMKM pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM
MPOTHBOTA3a, MOJy4eHUEe, cCOOMpaHue, PacllO3HABAaHWE W HM3YYCHUE CBOMCTB
YIIEKUCIIOTO Ta3a, MPOBEJACHUE KAaueCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHBl W M3YYECHUE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIMEN CUIUMKATHOM MPOMBIINUIEHHOCTH, PEUICHHE SKCIIEPUMEHTAIBHBIX
3a7a4 110 TeMe «BakHelnre HeMeTaUIbl U UX COETUHEHMUSY .

MeTajIbl M UX COeINHEHH S

OO0miass xapakTEepUCTUKAa XUMHUYECKUX DJJEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX MOJIOKEHUA B [leproanueckoi cucreMe XUMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe MeTaJIOB. MeTtamnyeckast
CBSI3b U METAJUIMYECKAsl KPUCTALIMYECKAS PEHIETKA. DINEKTPOXUMHUUYECKUN PsJl
HanpsoKeHU MeTaioB. Du3nyeckue M XMUMHUUYECKHE CBOMCTBA METAJIOB.
OO6mue cnocoObl MoJydeHUss MeTaioB. [loHSATHE O KOPpO3UHM METAJIOB,
OCHOBHBIE CIOCOOBI 3alUTBl HUX OT Koppo3uu. CrutaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHNE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[[lenounble  MeTauibl: ToNokeHWe B Ilepuoauueckoir  cucteMe
xuMHuueckux 31eMeHToB . 1. MeHneneeBa, CTpOE€HHUE UX aTOMOB, HAXO0XKICHUE
B mpupojge. Pusznueckne W XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATPUA U
kanus). Okcuapl U THAPOKCHIBI HAaTpus W Kanus. [IpuMeHeHue IemoYHbIX
METaIJIOB U UX COCIUHECHU.

[[lemouHO3eMENBHBIE METaIbl MarHuid W KaJdbllMW: TIOJIO)KEHHUE B
[lepuoguueckoit cucreme xumuueckux osnemeHTtoB J[. WM. Mennaeneena,
CTPOCHHE HX AaTOMOB, HaxoXJeHue B mnpupoaec. PHU3NYECKUE U XUMHYECKHUE
CBOWMCTBA MarHusg W Kalbliud. BakHeiine coeguHEeHUs Kaiablus (OKCHI,
TUAPOKCHU, Con). JKECTKOCTH BOBI U CIIOCOOKI €€ yCTpaHECHMUS.

AnoMuHuA: mojio)keHue B Ilepronnyuecko CcUCTEeME XUMHYECKHX
anementoB JI. M. MeHneneeBa, CTpOCHHE aroma, HAXOXKJICHUE B MPHUPOJIE.
dusnyeckne M XUMHUUYECKHE CBOMCTBAa amtOMHHHSA. AMQOTEpHBIE CBOWMCTBA
OKCHUJIa U TUAPOKCHUIA ATFOMUAHUA.

Keneso: monoxenue B lleprpoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. . MenaeneeBa, CTpOEHHE aTOMA, HaXOXKJICHUE B mpupoae. Ousnyueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuipl, THAPOKCUIbI U conu xeneza (Il) u
xenesa (l1l), ux cocrtas, cBoilicTBa U MOIYyUYEHHUE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE ¢ oOpaslamMd METAIOB M CIUIaBOB, MX (U3HUYCCKUMH
CBOWMCTBaMH, HW3y4YCHHE pE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOICHCTBHS OKCHJIA
KaJblls M HaTpUs C BOJIOM (BO3MOXKHO HCIIOJIB30BAaHME BHACOMATEPUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB JKECTKOM BOJbI, MPOIECCAa TOPEHMUS JKEJIE3a B KUCIOPOIE
(BO3MOHO HCIOJIb30BaHWE BHUJEOMATEPHUANIOB), MPU3HAKOB IPOTEKAHUS
Ka4ECTBCHHBIX PEAKIIMK HAa UOHBI: MATHUS, KaJbLIHs, AIIOMUHMS, [IUHKA, JKeJe3a
(1) wu xemeza (lll), memu (ll), HaOmromeHWEe © ONHCAaHWE MPOIECCOB
OKpalllUBaHMUS IUIAMEHM HWOHAMHU HaTpHUs, Kaldusi | Kajablusd (BO3MOXKHO
HCTOJIb30BaHUE BUJICOMATEpPUANIOB), HCClIeOoBaHUEe aM(pOTEPHBIX CBOMCTB
TUJIPOKCHJIA ATTFOMHUHUS W THAPOKCHAA LUHKA, PEIIEHHE SKCIIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BakHelmure MeTaIbl U X COEIUHECHUS).

XuMHA U OKPYKAKOIIAA Cpeaa



BemecrBa u Marepuassl B OBCEIHEBHOW JKU3HM 4ellOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObiTy. [lepBas moMouis npu
XUMHUYECKHX 0KOTax U OTPABICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKPY KaIoIEel cpeibl (MpeaenbHas JomyCcTUMas
KOHIIeHTpamust  BemlectB, pgainee — I[IJIK). Ponp xumum B pemieHun
AKOJIOTUUECKUX TTPOOIIEM.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3oB MAaTEPHUATIOB (CTEKIO, CIIJIaBbl METAJJIOB, MMOJIUMEPHbBIE
MaTepHuabl).

Meosicnpeomemmnuie ceazu

Peanuzamus MexnpenIMEeTHBIX CBSI3€H MpU U3YYEHUM XUMHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCMOJIb30BaHHE KaK OOIIMX ECTECTBEHHO-HAYUHbBIX
NOHATHI, TaK W TOHSITUM, SBISIOIIUXCA CUCTEMHBIMU i1 OTACJIBHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOIO ITUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KJIaccuPUKalusi, NepPUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBJICHUE, MapHUKOBBIN
3 PeKT, TeXHOIOTHUSI, MaTEPUAIIbI.

®dusuKa: marepusi, atoM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIH]I,
U30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JEKTPUUECKUN 3apsiji, MPOBOJAHUKH,
NOJYIPOBOAHUKH, JUAJIEKTPUKHU, (OTODIEMEHT, BEIIEeCTBO, TEN0, OOBEM,
arperaTHO€  COCTOSIHME  BEIllecTBa, a3,  pacTBOp,  pPacTBOPUMOCTb,
KpUCTAJUTMYECKasl PEIIETKa, CIUIaBbl, (U3MUECKUe BEJIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMHUYECKOE TPOCTPAHCTBO, MIAHETHI, 3BE3/b1, CONHIIE.

buonorus: gorocunres, apixanue, 6rmochepa, skocucTeMa, MUHEPATbHbBIE
yI0OpeHUsl, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

'eorpadusi: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE MOPOIBI,
NOJIE3HBIE UCKOIIaeMBIE, TOIUTUBO, BOJHBIC pecypchl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3YyJbTAaThl OCBOCHUSI MPOTPAMMbl OCHOBHOI'O OOIIIETO
o0Opa3oBaHus JIOCTUTAIOTCS B XOJ€ OOyYeHMs] XUMHUHM B €JUHCTBE y4eOHOH U
BOCIIUTATEIIbHOM  JACSATEIbHOCTH B  COOTBETCTBUU C  TPAJUIIMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
MPUHATHIMUA B OOIIECTBE MpaBWJIaMH U HOPMaMU MOBEJCHUS U CIIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3ALIUNA 00 yJarOIIUXCSl.

JINYHOCTHBIE  pe3yJIbTaThl  OTpPaKalOT TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBATBCSL CHCTEMON IMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
paclIMpeHue OMbITa JIESITEIbHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpuMOTHYECKOr0 BOCIMTAHUS

IIEHHOCTHOTO  OTHOIICHUSI K  OTEYECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJEAUIO, NMOHWMAHHUS 3HAYCHUS XUMUYECKOU
HayKUd B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHpopMalMer O TEPEeaOBBIX JOCTIKECHUSX U OTKPBITHUSX MHPOBOM U
OTCUECTBEHHONW XHMHH, 3aWHTCPECOBAHHOCTH B HAY4YHBIX 3HaHMIX 00
YCTPOWCTBE MUpa U 0OIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COLMAIBHBIX HOpPMax W MpaBHIaX MEXKJIMYHOCTHBIX
OTHOIIEHWH B  KOJJIEKTUBE, KOMMYHHMKATHUBHOM  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJIE3HOM, y4eOHOUCCIEeNOBATENbCKOM, TBOPUECKOW M JPYruX
BUJAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpA3HON COBMECTHOM JESTENbHOCTU
IIPU BBIMOJIHEHUU YU€OHBIX, MO3HABATEIbHBIX 3a/1a4, BHITOJIHEHHUH XUMHYECKUX
HKCIIEPUMEHTOB,  CO3JaHUM  YYE€OHBIX  TPOEKTOB,  CTPEMJICHHS K
B3aMMOIOHMMAHHUIO ¥  B3aUMOIIOMOIIM B  TMpoOIecce JTOW  yuyeOHOM
NEATEIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE NOBEIAEHUE M IOCTYIKHM CBOMX
TOBapHUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJICICTBUH TTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE U XUMUYECKOW PEaKIINH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKU U COCTaBIIAIOLIUE
OCHOBY ISl TOHUMAaHHMSI CYIITHOCTH HAyYHOW KapTUHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSL MPHUPOJIbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

N03HABATEIbHbIE MOTHUBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUI
M0 XWMHH, HEOOXOIHUMBbIE [JIi OOBSICHEHHUS HAOIIOJAeMbIX TMPOIECCOB U
SBJICHUI, TIO3HABATEIbHON, MHPOPMAIIMOHHON M YUTATEIBCKOW KYyIbTYpPHI, B
TOM 4YHCJI€ HABBIKOB CaMOCTOSITEIBHON paboThl C Y4eOHBIMH TEKCTaMH,
CIIPaBOYHON  JIUTEPAaTypoi, JOCTYNHbIMHU  TEXHHUYECKUMH  CpPEIICTBAMU
WH(OPMAITMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYYCHHMIO M TIO3HAHUIO, JIO003HATEIHHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa30BaHUIO, TPOEKTHOM M  KCCIEN0BATEIbCKON
TESTETHPHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPaBIEHHOCTH U YPOBHs 00YYCHUS B
JIaJIbHEUIIIEM;

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHWE LIEHHOCTH JKM3HH, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0pOBbI 00pa3 *KU3HU, OCO3HAHUE TOCIEICTBUN U
HEMPUATHE BPEIHBIX TMPUBBIUEK (YIMOTPEOJICHUS AQJIKOTOMsl, HApPKOTHKOB,



KypeHHus), HEOOXOJAMMOCTH COOJIIOACHUsT TMpaBwyl  OE30MaCHOCTH  MpHU
oOpaIieHn ¢ XAMUYCCKUMH BEIIECTBAMH B OBITY M pEaTbHOU KU3HH,

5) Tpy/10BOT0 BOCIIUTAHUS

HMHTEpEC K MPAKTUUECKOMY HU3Yy4YeHHIO mpodeccuit u Tpyaa pa3indHOro
poja, yBaXeHue K TPYAy U pe3ysibTaTaM TPYAOBOM AEATEIbHOCTU, B TOM YHCIIC
Ha OCHOBE NMPHUMCHCHHS MPEAMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIN BBIOOD
WHIUBUIYAJIbHOH  TPacKTOPHHM TPOJOJDKEHUS O00pa3oBaHUS C  y4ETOM
JUYHOCTHBIX HHTEPECOB U CTIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB H
MOTpeOHOCTEH, yCHemHol TpoPeCCUOHANBHOW IEATeIbHOCTU U Pa3BUTHUSA
HEOOXOIMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBAThCA B TMPOdeCCHOHATBHOU
cpene;

6) IK0JI0rH4eCKOro BOCIIUTAHHUS:

AKOJIOTUYECKHU I1eJIeCO00pa3HOE OTHOIIEHUE K MPUPOJE KaK HCTOUHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHUS, IOHUMaHUE [IEHHOCTH 3JI0POBOTO
u Oe3omacHOro obpasza >XKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY U MCUXUYECKOMY 3JI0POBbIO, OCO3HAHHME IIEHHOCTU COOJIIOJICHHUS
npaBui 0€30MacHOTO TOBEICHUSI MpU padOTe ¢ BEIIECTBAMHU, a TaKXKe B
CUTYAIUsX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MTOJIy9acMbIC IPU U3YUCHUU XUMUH, JJIS
peleHus 3ajay, CBSI3aHHBIX C OKPYXaIIeH NTPUPOTHON cpemou, s
MOBBIIICHUSI YPOBHSI JKOJOTHYECKOW KYJIBTYPhl, OCO3HAHUS TJI00ATLHOTO
XapakTepa SKOJOTMYECKUX MPOOJeM U MYTeH X PEIICHHUS IOCPEICTBOM
METOJIOB XMMHH, SKOJOTHYECKOT'O MBIIIJICHUS, YMCHHUSI PYKOBOJCTBOBATHCS UM
B MTO3HABATENbHON, KOMMYHHUKATUBHON U COIIMAIBHON TIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocrtaBe meranmpeIMETHBIX pPE3YyJIbTATOB BBIIEISIOT 3HAUYMMBIE IS
dbopMUpOBaHUS MHPOBO33PEHHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOpus,
NPUHIIMI, TUIMOTE3a, (aKT, CHCTeMa, NPOIECC, SKCIEPUMEHT U JPYToe.),
KOTOpBIE HCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TIpeIMETax u
MO3BOJISIOT HAa OCHOBE 3HAHMM M3 JTUX TPEIMETOB  (HOPMHUPOBATH
NpEe/ICTaBlieHne O I1EJOCTHOM HayyHOW KapTHMHE MHpa, U YHUBEpCAIbHBIC
yueOHbIe JeWicTBUs (TTO3HABATENIbHbIE, KOMMYHUKATHBHBIC, PETYJSTUBHBIC),
KOTOpBhIE 00ecreunBarOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIHLHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOU eATeIbHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS

ba3oBble ornueckue AecTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHHI: PACKPBIBATH CMBICII XUMHUYECKUX TOHITHH (BBIIEISATh UX XapaKTepHBIC
MPU3HAKH, YCTaHABIUBATH B3aUMOCBSI3b C IPYTUMU MOHSATUSMH ), HCTIOJIH30BaTh
MOHATHS U1 OOBSICHEHUS OT/IETBbHBIX (DAKTOB U SBICHUI, BEIOMPATH OCHOBAHUS
U KpUTEpUH [JIs1 KIacCU(PUKAIMK XUMHUUYECKUX BEHIECTB M XHMHYECKHUX
peakiuii, yCTaHABIMBATh MPUYMHHO-CJICJACTBCHHBIC CBS3M MEXKIY OOBEKTaMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTHUBHBIC, ICTYKTHBHBIC,
10 aHAJIOTHH), JACJIaTh BEIBOJBI U 3aKITFOUCHUS;

YMEHHE TPUMEHATh B TMPOIECCe MO3HAHMS TMOHATHSA (TIPEIMETHBIE W
METanpeMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENIHA, HCHOJIb3yeMbIe B
XAMHH, TPEeoOpa3oBBIBATh IMUPOKO TIPUMEHSEMbIE B XUMHUU MOJIEIbHBIC
MPEACTABICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYecKas (opmyia
U ypaBHEHUE XUMHUYECKON PEAKIMH — MPHU PEHICHUH y4eOHO-TI03HABATEIIBHBIX
3amay, C y4€TOM OTUX MOJICTBHBIX TMPEJCTABICHUN  BBIIBIATH U
XapaKTepu30BaTh CYIIECTBCHHBIC TMPHU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M  XUMHUYECKUX  pEaKiui, BBIABIATH  0OIIHE
3aKOHOMEPHOCTH, TPUUYMHHO-CIEJCTBEHHBIC CBSI3M W NPOTHUBOpPEUUS] B
M3y4aeMbIX MPoIleccax U sIBICHUSX.

Ba3oBble ncciaenoBare/ibCcKue 1eiiCTBUS:

YMEHHUE HUCTI0JIb30BATh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHMS, a TaKXe B Ka4eCTBE OCHOBBHI i1 (hOPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABIWILHOCTU BBICKA3bIBAEMBIX CY)XKICHUH;

npuoOpeTeHne ONbITa MO TUIAHUPOBAHUIO, OPTaHU3alMK U TPOBEICHUIO
YUCHUYECKHUX OSKCIIEPUMEHTOB, YMEHHE HaOJI0JIaTh 3a XOJIOM IIpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 Pe3ysbTart, (PopMyaupoBaTh 00001IEHUs
U BBIBOJIBI TIO pe3yJbTaTaM MPOBEIEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABIATh
OTYET O MpoJIeJaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, aHAIU3UPOBATH U WHTEPIPETUPOBATH HHEOOPMAIIHIO
pa3IUYHBIX BUJAOB M (OPM TMPEICTABJICHUS, TMOJIYyYaeMyl0 U3 Pa3HbIX
UCTOYHUKOB (HAay4YyHO-TIOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOrO COJepKaHUS,
CIpaBOYHBIE TMMOCOOuUs, pecypchl HWHTepHETa), KPUTHUYECKU OIEHUBATH
IPOTUBOPECUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHUE TIPUMEHSIThH Pa3JIMYHBIC METOJIbI U 3alPOCHI MPU TTOUCKE U 0TOOpE
uH(OpMaIIMK U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAUMBIX JJIS BBITIOJTHCHUS
y4eOHBIX U TTO3HABATEIBHBIX 3aJ1a4 OMPEICIEHHOTO TUIIA, TPUOOPETEHHE OIbITa
B 00JIACTH HCIIOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJBTYPOH aKTUBHOT'O WCIIOJIb30BAHUS PA3HYHBIX IMOUCKOBBIX
CUCTEM, CAMOCTOSITEIbHO BBIOMpPATh ONTUMAIBHYIO (OpMY MpeaCTaBICHUS
uHGOpMAIIMK U WUTIOCTPUPOBATH PEIIaeMble 3a7a4d HECIONKHBIMU CXEMaMH,
auarpaMMaMmu, IpyrumMu popMamu rpaduku U UX KOMOMHAIUSIMU;

yMEHHE HCIOJb30BaTh M aHaJIU3UpOBaTh B IIpollecce Y4eOHOW u
UCCJIEA0BATENBCKON NEeATENbHOCTU UH(OpPMAITIIO 0 BIIUSTHUU
IPOMBIIIJIEHHOCTH, CEJIbCKOIO0 XO35WCTBA M TPAaHCIOPTa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOIHON CPEIBI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHS 3aJlaBaTh BOMNPOCHI (B Xoj€ auaiora U (Wiau) AUCKYCCHUH) TIO
CyIIECTBY 0OCyXmaemMoil Tembl, (QOPMYIUpPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIBHO BBINIOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE PpE3yJbTaThl I[O3HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JeiaTh MPE3CHTALMIO
pPE3YNIbTATOB  BBIMIOJHEHUS XHMHUYECKOTO JKCIepuMeHTa (1abopaTopHOTo
OTIbITa, JIA0OPATOPHON PAOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MMO3HABAaTEIBHOM M  UCCIENOBATENbCKON  JEATEIbHOCTH TIPU  PEUICHUU
BO3ZHUKAIONIUX MPOOJEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
mo3unuii  (0OCyXaeHus, OOMEH MHEHHSIMH, «MO3TOBBIC  IIITYPMBI»,
KOOpAWHAIUS COBMECTHBIX JCHCTBHI, OMNpeNesieHHEe KPUTEPUEB IO OLICHKE
Ka4yeCTBA BHITIOJIHEHHOM pabOThI U APyTHE).

PeryasiTUBHbIC YHUBepCaJIbHbIe YYeOHbIC JeHCTBUSA:

YMEHUE CaMOCTOSITEILHO OMPEAENSITh e ACATEIbHOCTH, IUNIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
TeSITENBHOCTD, BHIOMPATh HanOoJee 3pPEeKTUBHBIC CTIOCOOBI PEIICHHS YIeOHBIX
Y TO3HABaTEJbHBIX 33/1a4, CAMOCTOSATEIbHO COCTAaBISATh WJIM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUN 3aJlaHUM C YYETOM



MOJIyYEHHUs HOBBIX 3HAHUN 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIUIX,
OLICHUBATh COOTBETCTBUE MOJYYECHHOTO pE3yJibTaTa 3asBICHHOW €U, YMEHUE
WCMOJIb30BATh W AaHAJU3UPOBATH KOHTEKCTHI, NIpejaracéMble B YCJIOBUHU
3aJJaHU .

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO
COJIep>KaHMsI, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON paboueil mporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE 00YUYaIOIIMMUCA HAay4YHbIC 3HAHUS, YMEHUSI U CIIOCOOBI
nercTBuil, cneuuduyeckue IS TpeAMETHOM obsacth «XuUMUA», BUABI
JNEATENBHOCTA MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro HWHTEPHpPETALUH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOydenuss B 8 kijacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHITUI: aTOM, MOJIEKYJIa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oHOpPOIHASI M HEOJHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJIIpHAsT Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSPHAs
Macca, MaccoBasi JOJd XUMHUYECKOrO »JJEMEHTa B COCIUHEHUH,
MOJSIDHBIH ~ 00BEM, OKCH/I, KHCJIOTA, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCICHUS, XUMUUYECKas peaKius,
KJIacCU(UKAIUS PEaKINi: PEaKIMu COCTUHEHUSI, PEaKIIUU PA3JIOKEHUS,
peaKIuu 3aMeleHus, Peakiuu OOMEHa, 2K30- U DHJIOTePMUUYECKHUE
peakIuu, TerioBoi d(PeKT peakiuu, Sapo aTomMa, JICKTPOHHBINA CIIOM
aToMa, aTOMHas oOpOuTal b, paAJAUYC aroMa, XUMHUYECKas CBS3b,
NOJISIpPHAsE W HEMOJIsIpHAas KOBAJEHTHAsl CBS3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JdOJs BelecTBa (IPOLIEHTHAas
KOHLIEHTpAlIKsl) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XHMMHUYECKYI0 CHUMBOJIMKY JMJI COCTaBJICHHUS (QOopMyI
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENENsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHMHApHBIX
COCIMHEHUSX, CTENEeHb OKUCJICHUS DJIEMEHTOB B  OWHApHBIX
COEIMHEHUAX, MPUHAIIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIacCy
COCIMHEeHUN 1o (opmylaM, BUJ XUMHUUYECKOW CBS3M (KOBaJeHTHas U
MOHHAs1) B HEOPTaHUYECKUX COECIUHEHHUSIX;

e packpeiBaTh cmbica llepuonnueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT UX NOJI0KeHUA B [lepuoanueckon cucreme,
3aKOHOB COXPAHEHUSI MACChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBaTH W XapakTepu3oBaTh TaOnuunHyro ¢opmy Ilepuoamueckoii
CHCTEMbl XHMHWYECKUX DJJIEMEHTOB: pa3iauyaTh IIOHATUS «TJaBHas
noarpynna (A-rpynna)» u «nodounas noarpynmna (b-rpynna)», mamnsie
1 OOJBIITNE TIEPHOJIBI, COOTHOCUTH 0003HAYCHHUSI, KOTOPHIE UMEIOTCS B
tabmune «llepmonmdeckas cucrteMa XUMHYECKHX diemeHtoB J[. .
MenzaeneeBay € YHCIOBBIMUA XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX D3JIEMEHTOB (COCTaB M 3apsand  sapa, oOIllee 4YuCio
AJIEKTPOHOB U PACIPEACIICHUE UX MO AIEKTPOHHBIM CJIOSIM);



K

KJIacCU(UIMPOBATh ~ XUMUYECKHE  BJIEMEHThI,  HEOpraHU4ecKue
BELIECTBA, XMMUYECKUE PEAKLIUH (T10 YUCITY U COCTaBY YYaCTBYIOUIUX B
pEeaKklUy BELIECTB, M0 TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOINE XUMUYECKUE CBOICTBA BEIIECTB
pa3IMYHBIX ~ KJIAcCOB,  NOJATBEpXAas  ONUCAaHWE  NIpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIUH;
OPOrHO3UPOBATH  CBOMCTBAa BEHIECTB B  3aBUCUMOCTH OT HX
KayeCTBEHHOI'O COCTaBa, BO3MOXKHOCTH NPOTEKAHUS XUMUYECKUX
IPEBPAILLEHUI B Pa3IMYHbIX YCIOBUSX;

BBIUUCISATh OTHOCHUTENIbHYIO MOJIEKYISPHYI0 M MOJIIPHYIO MacChl
BEUIECTB, MAacCOBYIO JIOJII0 XHMHYECKOro »3JeMeHTa mo ¢dopmyie
COCIMHEHHUS, MacCOBYIO JIOJII0 BELIECTBA B pPacTBOpPE, NPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUYECKOMN peakIuu;

OPUMEHSITh OCHOBHBIE OIEpaluu MBICIUTEIBLHON JeATEeIbHOCTH —
aHalnM3 M CHHTE3, CpaBHEHHE, OO0OOIIeHHe, CHCTeMAaTU3aluIo,
KJaccu(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBA3EH — s
U3Y4YEeHHs] CBOWCTB BEUIECTB M XMMHUYECKUX DPEAKIUN, €CTeCTBEHHO-
Hay4yHble  METOJbl  MO3HaHUS —  HAONIOJIEHHE, HU3MEpPEHHE,
MOJIETMPOBAHKE, SKCIIEPUMEHT (peasibHbI U MBICIICHHBIN);

clieloBaTh  MpaBWiaM  TOJb30BaHUS  XUMHYECKOW TMOCYyIOH U
nabopaTopHbiM O0OpYAOBaHHEM, a TakXKe IMpaBuiIaM oOpalieHus: ¢
BEUIECTBAMU B COOTBETCTBHHM C HWHCTPYKIUSMU TIO BBITOJIHEHUIO
1a00paTOPHBIX XUMHMUYECKUX OTBITOB MO MOJYYEHUI0 U COOUPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOAOPOJa M KHUCIOpPOAA), NMPUTOTOBICHUIO
pacTBOpPOB C  OMNpeNeNéHHON MaccoBOM J10Jedl  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh M MPOBOAUTH XUMUYECKHE IKCIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJNIOYEH W  KHUCIOT C TIOMOIUIBIO
UHANKATOPOB (Jlakmyc, peHomndTaaent, METHIOPAHK U IPYTHUE).

KOHIly 00yueHusi B 9 KJjacce TpEIMETHBIE pe3ylbTaThl Ha 0a30BOM

YPOBHE [OJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD y O0YUAIOMINXCS yMCHHUI:

PacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TMOHSATHUN: XUMUYECKUN
AJIEMEHT, aTOM, MOJIeKyJa, MOH, KaTHOH, aHMOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIECTBO, BAJIEHTHOCTD, DJIEKTPOOTPUIIATEIHHOCTD, CTEIECHB
OKHUCJICHHS, XUMHUYECKas peakius, XHMHUYecKass CBs3b, TEIUIOBOM
addekT peakuuu, MOIb, MOJSPHBIA 00BEM, pacTBOp, SICKTPOIUTHI,
HEDJICKTPOJIUTHI, JIEKTPOIUTHUECKAsT TUCCOIHAINS, PEAKIIMU HOHHOTO
oOMeHa, KaTainu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HeoOpaTUMBIE pPEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIMTENb, BOCCTAHOBUTENh, OKHUCICHHWE ©  BOCCTAHOBIICHUE,
ajoTponusi, aMQpOTEpPHOCTh, XUMHUYECKass CBI3b (KOBaJeHTHas,
WOHHAs, METaJUTMYecKas), KpHUCTAIUIMYECKas penérka, Koppo3us
METAJUIOB, CIUIaBBI, CKOPOCTh XHWMHUUYECKOW pEaKluu, TMpeaesIbHO
nonyctuMasi konuentpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMHUYECKHUX TOHATHA U
NPUMEHSTH ITH MOHSATHUS MPU OTIMCAHUH BEIIECTB M UX MPEBPAICHU;
UCIIOJIb30BaTh XUMUYECKYIO CHUMBOJUKY HJIsi COCTaBIeHUS (OpMYI
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

OTpENENsITh BaJIGHTHOCTh M  CTEMEHb OKHUCJICHHS XUMUYECKHUX
AJIEMEHTOB B COCIWHEHUSAX pa3IMYHOTO COCTaBa, MPUHAIJICKHOCTh
BEIIECTB K OMPENeIEHHOMY KIACCy COSAMHEHUN 1Mo (GopMyiam, BUT
XAMHYECKOW CBsI3M  (KOBaJCHTHAs, WOHHAsS, METANIMYECKas) B



HEOPTraHUYECKUX COCTUMHEHUSX, 3apsi/i MOHA MO XUMHUYECKOU (opmyie,
XapakTep Cpenbl B BOJHBIX PacTBOPaxX HEOPTraHUYECKUX COCIUHEHUH,
TUII KPUCTAUINYECKOU PEIIETKA KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cmbich Ilepuognueckoro 3akonHa [[. M. MenneneeBa u
JE€MOHCTPUPOBATh €ro MOHKMMAaHHME: OMHCHIBATH U XapaKTEpPHU30BaTh
Tabinunyto popmy lleproguueckoit CUCTEMbI XUMHUYECKUX 3JIEMEHTOB:
pasznuyarh MOHATHUS «TJlaBHas noArpynmna (A-rpynmna)» U «mnoOodHas
noarpynna (b-rpymnma)», manbie U OOJBIIME MEPUOJLI, COOTHOCUTH
0003HayYeHUsl, KOTOPHIE HUMEIOTCS B NEPUOJUYECKON Tadiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUUYECKUX
3JIEeMEHTOB (COCTaB W 3apsiA slpa, oOlIee YHUCIO JJIEKTPOHOB U
pacrpesieyieHue UX 0 DJJICKTPOHHBIM CJI0SIM), OOBSICHSATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COECMHEHUH B
npenenax MajiblX MEepUOAOB M TIABHBIX MOATPYII C YYETOM CTPOCHUS
WX aTOMOB;

KJacCu(UIUPOBATh  XUMHUYECKHE  DJIEMEHThl,  HEOpraHU4ecKue
BELIECTBA, XUMUYECKUE PEAKIIUH (T10 YUCITY U COCTaBY YYacCTBYIOUIUX B
peakiuy BEIIeCTB, MO TEIIOBOMY 3 (EKTy, M0 M3MEHEHHUIO CTENeHen
OKHCJICHUS] XUMHUYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME U Clielu(PUUecKre XUMUYECKUE
CBOICTBa MPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEpKJIas OMNHCAHUE
mpuMepaMu MOJICKYJSIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIni;

COCTaBIIATh YPaBHEHUS DJIEKTPOJUTUYECKONW JUCCOLMALUU KHUCIOT,
miesioueil W CcoJiell, MOJNIHbIE M COKpalI€HHbIE YPaBHEHUS peaKIui
MOHHOTO  OOMEHa, YypaBHEHHUS  peaKiHil,  MOJATBEP>KIAIOIINX
CYIIIECTBOBAHUE T€HETHUYECKOW CBS3M MEXK]y BEIIECTBAMU Pa3IMUYHBIX
KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
TIOCPEJICTBOM COCTaBIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOXHOCTHU TMPOTEKAHUS XMMHUYECKHX IPEBPAIICHUM B PazIUYHBIX
YCIOBUSX;

BBIUUCTSITH OTHOCHUTEIbHYIO MOJIEKYJSIPHYI0O M MOJIPHYIO MacChl
BEIIECTB, MAacCOBYIO [IOJII0 XHMHYECKOrO »dJeMeHTa 1o (dopmysie
COCIMHEHUS, MacCOBYIO JIOJII0 BEHIECTBA B pPacTBOpE, NPOBOIUTH
pPacy€Thl O YPaBHEHUIO XUMUUYECKON peaKklny;

coOmoaTh  MpaBWia  TOJb30BAHUS  XMMUYECKOW TIOCYIOM U
1abopaTopHbIM O0OpYJOBaHMEM, a TaKXKe IMpaBuja OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKHX OTBITOB MO MOJYYCHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKHUCIIOTO rasa);

OPOBOJIUTh  PEAKLHUH, TOJATBEPKIAIOIINE KAueCTBEHHBI COCTaB
pPa3IMYHBIX BELIECTB: PACMO3HABaTh ONBITHBIM NYTEM XJIOPUI-,
Opomun-, womua-, kapbonat-, ¢ocdar-, cuaMKar-, Ccymibdar-,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHHMSI U MOHBI M3YYEHHBIX METaJUIOB,
NPUCYTCTBYIOILIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;
OPUMEHATh OCHOBHBIE OIEpPAlMM MBICIUTEIBHON JIEITEIbHOCTH —
aHaJgu3 ® CHUHTE3, CpaBHEHHE, 000OIIEeHHe, CHCTeMaTH3AIHIO,
BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€ — JJI1 U3yYEHUsI CBOMCTB
BEIIECTB U XUMHUYECKUX pEaKIUi, E€CTECTBEHHO-HAYyUYHbIE METOIbI



MO3HaHUsA — HAOJIOJEHUE, U3MEPEHUE, MOICIIMPOBAHUE, IKCIIEPUMEHT
(peanbHbIN u MBICJICHHBIM).



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KJIACC
HaumenoBanue KoaudecTBOo yacoB
Ne DJIeKTpOHHbIe (LN (POBbHIE)
pa3aesaoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE Pecypchl
nporpamMmbl padoThI padoThI
Paszgea 1. IleppoHavasibHble XUMHYECKHE MIOHSATUHSA
XUMHSA — BaKHas
11 00J1aCTh €CTeCTBO3HAHUS . 5 bubnuotexa [JOK
' U IPaKTHYECKON https://m.edso0.ru/7f41837¢c
JIESITENILHOCTH YEJI0BEKa
19 BemecTBa n xuMuieckue 15 1 bubnuorexa [JOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. 6 bubnuoreka [JOK
' ITousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
59 Boaopon.ITonsitue o 3 1 bubnuoreka [JOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopbl. 5 1 1 bu6mmoreka [JOK
' [Tousitre 00 OCHOBAHUIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCCHI
b K
2.4 HEOPraHMYECKUX 11 1 1 nomaorexa [10

COEIMHEHUN

https://m.edsoo.ru/7f41837¢c




Hroro no pazneny 30

Paznean 3. Ilepuoanyeckuii 3axon u [lepuoguyeckasi cucrema xumuieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsi3zb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIuN

[Tepuonnueckuii 3aKOH U

[Iepnoanueckas cucrema
bu6moteka [IOK

3.1 ec 3JIEMEHTO
XUMHHCCKHX STCMEHTOB 7 https://m.edsoo.ru/7f41837¢c

. . Menneneena.

Crpoenue aToMa

XUMHYECKASA CBA3b.

3. OKuCIUTEIHHO- 8 1 bu6moreka [IOK

' BOCCTAHOBUTEJIHHBIC https://m.edsoo.ru/7f41837c
peakiuu

JToro 1o pasien 15 bu6mmoreka [IOK
pasieiy https://m.edsoo.ru/7f41837c

PesepBHOE Bpems 3 bubmorera [JOK
p p https://m.edsoo.ru/7f41837c

OBILIEE KOJIMYECTBO
68 4 5

YACOB II10 ITPOTPAMME




9 KUIIACC

HaumenoBanue

KoaunuecTBo 4acoB

Ne DJIeKTpOHHbIe (LN (POBbHIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Paspnen 1. BemecTBo 1 XUuMHYeCKHe peaKIUH
[ToBTOpEHUE N
11 yrayOneHue 3HaHUH . 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeioB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcHOBHBIC
1.2 3aKOHOMEDPHOCTH 4 bubmorexa LOK
' p . https://m.edsoo.ru/7f41a636
XUMUYECKUX PEAKITUN
DIIEKTPOJIUTHYECKAS
13 IIUCCOLINALIN. 8 1 1 bu6moreka [IOK
' XUMUYECKUE PEaKINU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
OO0mas xapaKTepuCTHKA
2.1 XI/IMI/I‘ICCKEX an:MeHTOB 4 1 Eubmiorexa TOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ['anorens
OO0mas xapakTepUCTHKA
B P P bubmuoreka [JOK
2.2 XUMHYECKUX DJIEMEHTOB 6

VIA-rpynmnsl. Cepa u eé

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




COCTMHCHHUS
OOmast xapakTepuCcTUKa
53 XUMHUYECKHX JIEMEHTOB 5 bu6mmoreka [{OK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UX COeTMHCHHUS
OO01as XxapakTeprucTUKa
XUMHYECKHX DJICMEHTOB Eub 110K
nOIMoTEKA
2.4 IVA- .
rp}:HHH yraepon 8 https://m.edsoo.ru/7f41a636
KpEMHUH U HX
COCTUHCHHUS
Hroro mo pazgeny 25
Pa3znen 3. Merajuibl M UX COeTUHEHUS
31 OOGmue cBoicTBa 4 bubnuorexa [JOK
' METAILIOB https://m.edso0.ru/7f41a636
3. Baxneiimne MmeTauibl U 16 bubnuorexa [JOK
' WX COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus n okpy»kaomas cpeaa
41 BemecTBa u Mmarepuarnel B 3 bubnuoreka [JOK
' JKM3HHU 4eJI0BEKa https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesenBHOE BDEMS 3 bubmuoreka [JOK
P P https://m.edso0.ru/7f41a636




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




9 KUIIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3zoBaTte/ibHbIE
padoThI padoTsbI
pecypchl
[lepnoanyeckuil 3aK0H.
1 [lepuoauueckas cucrema 1 bubnuoreka [JOK
XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/00adb59e
. Y. Menneneena
3aKOHOMEPHOCTH B
5 W3MEHCHUU CBOWCTB 1 bu6mmoreka [IOK
XUMUYECKUX HIEMEHTOB https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOT0B
Knaccudukanus u
3 HOMEHKIATYDA 1 bu6mmoreka [IOK
P https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEIIECTB
Bunel xumMuueckou cBsA3U
4 Y TUTIBI KPUCTAILUTHYECKUX 1 bubmorexa [TOK
. p https://m.edsoo.ru/00adbac6
pemeTox
Kontponbhas padora Nel
o Teme «IloBTopenue u
5 yriayOiieHne 3HaHu’ 1 1
OCHOBHBIX Pa3/esioB Kypca
8 Kacca»
6 Knaccugukarus 1 bubnuorexa LIOK




XUMHUYECKUX PEAKLUH 110
Pa3JIMYHBIM IIPU3HAKAM

https://m.edsoo.ru/00adbch0

[TonsiTue o ckopocTu
XUMHUYECKON PEAKIUU.

bubmnoreka LIOK

! [ToHsiTHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a
TETEPOTEeHHBIX PEAKIIHUSIX
[TonsiTHE O XMMUYECKOM
paBHOBecuu. DaKTOPBHI,

8 BJIMSIFOIIME HA CKOPOCTh bubnuotexa [JOK
XUMUYECKON PEaKIUy U https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUIECKOTO
paBHOBECHs
OxkucnurenpHO-

9 BOCCTaHOBUTEJIbHbBIE bubmmorexa LOK

https://m.edsoo.ru/00adcade
peaxkuuu
Teopus

10 AIEKTPOJTUTUYECKON bubmuoreka [JOK
nuccoranmy. CUIbHEIE U https://m.edsoo.ru/00adcd68
ci1abble AIIEKTPOJIUTHI

1 HNoHHbIe ypaBHEHUS bubnuorexa LIOK
peakuui https://m.edsoo.ru/00add448
XUMUYECKUE CBOMCTBA
KHUCIIOT U OCHOBaHUH B

. bubmmoreka [JOK

12 CBETe IpeCTaBICHUN 00

BHGKTpOJII/ITI/I‘ICCKOfI
AUcColualn

https://m.edsoo.ru/00add5d8




XUMHUYECKUE CBOUCTBA
COJIEH B CBETE

13 MpeJIcTaBICHUH 00 brbmorexa [IOK
ped . https://m.edsoo.ru/00add8b2
AEKTPOJIUTUICCKOM
JIMCCOITUAITIT
14 [TonsiTHe o rugponuse bubnuoreka [JOK
conen https://m.edsoo.ru/00add9d4
15 O06o06mmeHne 1 bu6mmoreka [IOK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00addd12
[IpakTnueckas padota Ne
16 1. «Pemenue bu6moreka [IOK
AKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a/1a9
KonTtponbHas padoTta No2
o TeMe
17 «INEKTPOTUTHYECKAS bubnuoreka [JOK
JIUCCOLIHALIHS. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUHU B
pacTBopax»
OO6mras xapaKTepucTUKa
18 rajloreHOB. X UMUYECKHE bubnuorexa [JOK
CBOICTBa Ha MpUMEPE https://m.edsoo.ru/00addfe2
xJiopa
XnopoBoaopoa. ComnsHast
POBOAOPOA bubmuorexa [JOK
19 KHCIIOTa, XUMHYECKHE

CBOMCTBA, MOJIyYECHHUE,

https://m.edsoo.ru/00ade104




IIPUMEHEHHE

[TpakTuyeckas padora Ne

20 2 no teme «llomyuenue bubnuotexa [JOK
COJITHOM KHCJIOTEHI, https://m.edsoo.ru/00ade348
W3y4YCHHE €€ CBOMCTBY»

Beruucnenus no

21 YPAaBHEHUSAM XUMHYECKUX bubnuoreka [JOK
peaKkuuii, €Clii OJUH U3 https://m.edso00.ru/00ade488
peareHTOB JaH B H30BITKE

29 OO6mrast xapakTepucTUKa bu6mmoreka [IOK
anemeHTOB VIA-Tpymimst https://m.edsoo.ru/00ade64a
ANOTpONHBIE
MO IU(UKAITUN CEPHI.

23 Haxoxnenue cepol u eé bubnuoreka [JOK
COEIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XHWMHUYECKUE CBOMCTBA
cepsl
CepoBoopo/i, CTpOCHHE,

24 (szquCKIfe " P bubnuorexa [JOK

. https://m.edsoo0.ru/00ade802
XMUMHYECKUE CBOIMCTBA
Oxkcunpl cepol. CepHas

o5 KHCJIOTa, PU3UYECKUE U bubmuoreka [JOK
XUMHWYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE

26 XUMHYECKUE PEAKLINH, bubnuorexa LIOK

JIC)KaIIUE B OCHOBC

https://m.edsoo.ru/00adec8a




IIPOMBIIIJIEHHOTO CIIoco0a
IIOJIY4EHUS CEPHOU
KHUCJIOTBI. XUMUYECKOE
3arpsi3HeHue
OKpYKarOLIEn CpeJIbl
COEJIMHEHUSIMH CEPBI

Briuucienne MaccoBoi

27 0JIM BBIXOJIa MPOJIYKTA brbmmorexa [IOK
a /1 TIPOAIYK https://m.edsoo.ru/00adec8a
peaxIu
OO01as XxapakTeprucTuKa
351eMeHTOB VA-TpynIbl.
28 A30T, pactpocTpaHeHHE B bubmorexa [TOK
» paciipoctp https://m.edsoo.ru/00adeea6
npupo/ie, Gu3NIecKue u
XUMUYECKHE CBOWCTBA
AMMuak, ero pusndeckue
29 U XUMHUYECKHE CBOMCTBA Bu6mmorexa [IOK
’ https://m.edsoo.ru/00adf004
MOJIy4YeHUE U IPUMEHEHHE
[TpakTrueckas padota Ne
3 no teme «llonydyenue bubmuoreka [JOK
30
aMMHaKa, U3y4eHue ero https://m.edso00.ru/00adf180
CBOMCTB»
A30THas KUCIOTA, €€
31 (dbuzuveckue u bubmorera [JOK
. https://m.edso0.ru/00adf306
XUMHYECKUE CBOICTBA
39 Hcnonp30BaHne HUTPATOB bubnuorexa LIOK

M COJIell aMMOHUS B

https://m.edsoo.ru/00adf518




KaueCTBE MUHEPATHHBIX
ynoOpeHuii. XuMu4ecKoe
3arps3HEHUE
OKpYKarOLIEn CpeJIbl
COCIIMHEHUSIMH a30Ta

33

®docdop. Oxenn pochopa
(V) u pocdopras
KHCII0Ta, (PU3HYECKUE U
XAMHYECKHE CBOIICTBA,
MOJIy4YeHUe

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

34

Ucnonws3oBanue docdaTor
B KQY€CTBC MUHECPAJIbHBIX
ynoOpeHuit. 3arps3HeHNE
MPUPOIHOMN Cpebl
dbocdaramu

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacrpocTpaHEeHHE B
npupo/ie, GU3NIecKue u
XUMHYECKUE CBOMCTBA

bu6moreka [IOK
https://m.edsoo.ru/00adfd9c

36

Oxcunel yriepoja, ux
(dbuzuveckue u
XUMUYECKHUE CBOMCTBA.
DKOJIOTUYECKHUE
MpoO0IeMBbl, CBSI3aHHBIE C
okcuzom yriepoaa (1V)

bubnuorexa [JOK
https://m.edsoo.ru/00adfebe

37

YronpHas KUCIIOTa U €€
COJIN

bu6moreka [IOK
https://m.edsoo.ru/00ae006¢c




[TpakTtuyeckas padora Ne
4 no teme "llomydenue

bubmnoreka LIOK

38 YIIICKHEIIOTO rasa. https://m.edso00.ru/00ae027e
KauecTBenHnas peakuus Ha
KapOoHAT-UOH"
[TepBoHavanbHbIE

39 MOHATHS 00 OPraHuYeCKUX bubnuoreka [JOK
BEIIlECTBaX KaK O https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTIIepoia

40 Kpemnwnii u ero bubmuoreka [JOK
COCIMHEHUS https://m.edso00.ru/00ae080a
[IpaxTnueckas padota Ne
5. Pemienue

A1 AKCIIEPUMEHTAIBHBIX bubnuoreka [JOK
3a7a4 10 TEME https://m.edsoo.ru/00ae0bf2
«Baxneimme HeMeTaIbl
U UX COCTUHCHUS
KonTtponbHas padora Ne3

42 mo TeMe «Bakneme bubnuorexa [JOK
HEMETaJUIbl U UX https://m.edso00.ru/00ae0el8
COCTUHCHUS»
OO6mras xapakTepucTHUKa
XUMHYECKUX AJIIEMEHTOB

43 — METAJIJIOB. bubmuorexa [JOK
MeTtammyeckas CBI3b U https://m.edsoo.ru/00ae103e
MeTaJIndecKas

KpucTallinyeckas




pewmérka. Ousnyeckue
CBOMCTBa METAJJIOB

XUMHYECKHE CBOUCTBA

44 METAaJIJIOB. bubmnoreka LIOK
DNEeKTPOXUMHUYECKUHN PSif https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJUIOB
OG6mue crmocoObl
MOJTYYCHHS] METaJJIOB.

CmmaBel. Beraucienuns 1mo

45 ABHEHUSIM XUMHUUECCKUX bubmorera [JOK
yp N https://m.edso0.ru/00ae1156
peaKIuii, eCliv OJIUH W3
peareHTOB COJICPIKUT
npuMecH

46 [Tonsatue o xKoppo3uu bubnuoreka [JOK
METaJIJIOB https://m.edso00.ru/00ae1278

bu6mmoreka [IOK

47
[enotmpiec MeTai bl https://m.edsoo.ru/00ae14b2

48 OKcuIbl ¥ TUAPOKCHUIBI bubnuoreka [IOK
HATpUs U KaJust https://m.edsoo.ru/00ael4b2
[llerouHO3EMEIbHEIC

49 METaJlIbl — KaJIbIIUH U bubmorexa [TOK

N H https://m.edsoo.ru/00ael15e8
MarHui

50 Baxxuelimmne coeTMHCHUS bubnuorexa [JOK
KaJIbIHS https://m.edso0.ru/00ae15e8
O6o0menue u

51 B

CHCTeMaTHu3allus 3HaHui




JKécTtkocTh BOIBI U

bubmmnorexa IJOK

52
crocoOsbI e€ ycTpaHeHus https://m.edsoo.ru/00ae1886
[TpakTtuyeckas padora Ne
53 6 o Teme "JKécTkoCTh bu6mmoreka [IOK
BOJIbI MU METOJIBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHHs"
bu6mmoreka [IOK
4 .
> AsommHii https://m.edsoo.ru/00aelc64
Am¢oTepHbIe cBOlCTBA bubmuoreka [JOK
55
OKCHJIa M THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 XK
Ies0 https://m.edsoo.ru/00ae1d86
OKXCcuIbl, THIPOKCHUIBI 1
57 coJi fKenezf l()I ) u ieneza Bu6mmorexa [IOK
(1) https://m.eds00.ru/00ae35e6
58 O06o06mecHNE 1
cHUCTeMaTH3allysl 3HaAHUI
[TpakTrueckas padota Ne
7. Pemenue
59 JKCIEPUMEHTAIBHBIX bubmuoreka [JOK
3a7a4 10 TEME https://m.edsoo.ru/00ae3de8
«BaxHeiime MeTaibl 1
HX COCTUHCHUSD»
Brruncienus mo
bu6mmoreka [IOK
60 YpaBHEHUSIM XUMUYECKUX

peakiuii, eciivi OJAUH U3

https://m.edsoo.ru/00ae1750




peareHTOB JaH B U30BITKE
WJTU COJIEPYKUT MPUMECH.
Brrunciaenus MaccoBO
JI0JIA BBIXOJ1a MTPOJIYKTa
peakiuu

O06001IeHNEe U

61
cUCTeMaTu3alus 3HaHUI
KonTpomasnas pabora No4
62 1o teme «BaxHeiimme
METaJUTBl U UX
COCTMHCHUS
BemectBa u matepuansl B
63 MTOBCEIHEBHOM JKU3HU Bu6mmorera [IOK
A https://m.eds00.ru/00ae3f50
YeoBeKa
64 XHUMUYECKOE 3arpsi3HEHUE bubnuoreka [JOK
OKpYKaroLEen Cpeibl https://m.edso00.ru/00ae4270
65 Posib xumMuu B pernieHun bubmuoreka [JOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edso00.ru/00ae4270
Pe3epBHbIit ypok.
66 O6061eHIe 1 bu6moreka [IOK
B . https://m.edsoo.ru/00ae0d0a
cUCTeMaTH3aIlus 3HaHUHA
PesepBHbIit ypok.
67 O6061IEHIe 1 bubnuorexa [JOK
Hl . https://m.edsoo.ru/00adb33c
cUCTeMaTu3alus 3HaHUH
68 PesepBHbIi ypok. bubnuorexa LIOK

O06006111EHNE U

https://m.edsoo.ru/00ad9ch?2




cUCTeMaTu3alusd 3HaHUN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSIBATEJIBHBIE YYUEBHBIE MATEPHUAJIBI J1JI51 YYEHUKA

* Xumus, 9 knacc/ Pyasutuc I'.E., ®enpaman O.I'., AkunoHepHoe 0011ecTBO
«3narenscrBo «lIpocsemenue»

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I"., AkuronepHoe 00111eCTBO
«M3parenscTBO «IIpocBemieHne

» Xumus, 9 kinacc/ ,Kysnenosa H.E., Tutora .M., I'apa H.H. Axuinonepuoe
obmectBo «M3natenscTBO «IIpocBemnieHne»

» Xumus, 8 kiacc/ Kyszuenosa H.E., TuroBa .M., I'apa H.H., Akiimonepnoe

O6IIICCTBO ((HBJI&TCHBCTBO «HpOCBGIIIGHI/Ie»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

Xumus (6a30BbIN ypoBeHb). Peanuzanus tpedoBannii ®I'OC ocHOBHOTO
oO1mrero oopazoBanus: MeTogudeckoe nocooue ansa yuurens / Kasepuna A. A.,
[Tnuyruna I'.B.; nox pexn. I'. B. [Inuyrunou. M. : ®I'BHY «HUHCTUTYT

cTpateruu pa3Butus odpazoanus PAOy, 2022. 81 c.:



