MUHUCTEPCTBO NIPOCBEINIEHUA POCCUICKOM ®EJIEPAIIIN

MynununansHoe O0r0KeTHOE 00111€00pa30BaTeIbHOE YUPESHKICHUE
ropoaa HoBocubupcka
«Cpennss obuieodpazoBaresbHas 1mkoiaa Ne 189y

PABOYAS ITPOITPAMMA
110 YYEBHOMY IIPEIMETY
«XHMHUA»

ba3oBbIM YPOBEHDb
(YpoBeHbL OCHOBHOI'0 0011Ier0 00pa30BaHUsA)

8 — 9 KkJ1acchl

SIBJISIETCS YaCThIO co/iep:KkaTeabHOro pasaena OOII OO0

HoBocubupck, 2026



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo xuMuu Ha€T MPEJCTABICHUE O LENAX, OOIIeH cTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIMBAET 00s13aTENIbHOE MIPEAMETHOE COJIepKaHue,
MPEyCMATPUBAET PACHPEACICHUE €ro MO KiIaccaM M CTPYKTYpHUPOBAHHE IO
pazienaM M TeMaM MpOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HW3YYEHHS] XHUMHUU C YYETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYaromuxcsi, ONpeaensieT BO3MOXKHOCTH TMpeaMeTa  JyIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yapTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJield U3y4eHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOM JEATEIbHOCTU OOYYalolerocs IO OCBOCHUIO
y4e0HOT0 coIepKaHUsl.

3HaHWE XUMHHU CIY>KUT OCHOBOM uisi (OPMHPOBAHUS MHUPOBO33PEHUS
oOy4aromnierocsi, ero MnpeACcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib urparoT (GopMuUpyeMble XHMHUEH MPECTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM JUIsl  CaMOpa3BUTHS U
dbopMHpoOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITeIbHOCTH,
AKCIIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEIU(UKON HAydYHOTO MBIIIJICHUS, 3aKJIaJbIBAa€T OCHOBBI
LEJIOCTHOTO B3IJIsia HA €JUHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CrocoOCTBYeT (hOPMHPOBAHHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBiieHUs B OOYyYEHUHM XMMHUU OOECIEYMBAIOTCS CHElU(UKON
COJIEpKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHMsI OPUCHTUPOBAH HA
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAILHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OpTraHUYECKON XHUMUHU.

CrpykTypa coliepxaHusl IPOrpaMMbl IO XUMUKU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 moaxoaa Kk e€ m3ydeHuro. Coaep:kaHue CKIaIbIBA€TCS U3 CHCTEMBI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pa3HOro ypOBHS:

— ATOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoamueckoro 3akona /[[. M. MeHneneeBa Kak OCHOBHOTO 3aKOHa
XUMUH;

— YUEHHS O CTPOCHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TPEACTaBICHUM 00 DIIEKTPOIMTHYECKOW JMCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PAcCMATPUBAIOTCS HA OCHOBE ASMIMUPHYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBSACHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl 1O XHMHH CHOCOOCTBYET  (DOPMUPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
e€ CHUCTEeMHOW NpHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TMO3HaHHWs B Hayke. M3ydeHue XWMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyX alomuid MUpy,
«buosorus. 5—7 xkiaccel» u «dusnka. 7 Kmacey.

[Ipy wW3ydYeHUM XUMUU TMPOUCXOIUT (POopMHpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIBHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPBI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX



3HaHUU — BaXXKHEUIIUX (PaKTOB, MOHATUN, 3aKOHOB U TEOPETUYECKUX TOJOKEHUH,
JOCTYNHBIX O00OOLIEHUII MHPOBO33PEHUYECKOTO XapakTepa, SA3blka HayKH, B
OpUOOIIEHUM K Hay4YHbIM METOJaM II03HAHUS I[PU HM3YYEHUU BELIECTB U
XUMHUYECKUX peaklui, B (GOPMUPOBAHUU U PA3BUTHH [O3HABATEIbHBIX YMEHUH U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30IacHOr0 OOpamieHusi ¢ BEUIECTBaMU B
ITOBCETHEBHOM KU3HH.

[Ipu u3yyeHnn XUMHUM Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs Ba)KHOE
3HaYEHHUE NMPUOOPENU TAKUE LIETH, KaK:

— (opMHUpOBaHME WHTEJUIEKTYalbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1aTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT HA CUCTEMaTUYECKOE MPHUOOIICHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHue YCIIOBUH, CHOCOOCTBYIOUINX IpUOOPETEHUIO
OOy4arolMMHUCSl  ONbITa  Pa3HOOOpPA3HOM  NIE€ATENbHOCTH,  IO3HAHUS U
CaMOINO3HAHUS, KIIOYEBbIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMI), HWMEIOIINX
YHUBEPCAIbHOE 3HAUECHHE ISl PA3JIMYHbIX BUJIOB J€ATEIbHOCTH;

— (opmupoBanue oOmENd (YHKIMOHAIBHOW M €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKpY’KaloIller0 MHUpa, MCIOJb3ySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYEHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y OOy4YalOIIUXCS TyMaHUCTUYECKUX OTHOILUEHU,
NOHUMAaHUSl LEHHOCTU XUMHUYECKHMX 3HAHUM HJi1 BBIPAOOTKH 3KOJOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

OOmiee 4MCIIO 4YAcOB, OTBEAEHHBIX MJIsi H3YyYEHUS XUMHHM Ha YpOBHE
OCHOBHOT0 00111eTr0 00pa3zoBanus, coctasisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponb XMMHUM B KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemiectBa. Du3nueckue CBOMCTBA BEMIECTB. ATrperaTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOAax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI U MOJEKYJbl. XUMHUYECKHE 3ieMeHThl. CHMBOJIBI XMMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckass (opmyna. BameHTHOCTP aTOMOB XHMHUYECKHX DJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBast A0 XMMUYECKOTO AJIEMEHTA B
COEJIMHEHNUHU.

KonunuectBo BemectBa. Monbs. MonsipHas macca. B3auMocBsI3b KOJTMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUM.

du3nvecKre U XUMUUYECKHUE SIBJICHUSA. XUMUUYECKask peakius U €€ Mpu3HaKu.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukainus
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHN MOCY0M, TpaBuiIamMu paboThl B J1aOOpaTOpuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3nUecKuX CBOWCTB 00pa3lloB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE W KOHJEHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla C KUCJIOTOM) SIBICHUM, HAOII0/ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUAPOKCHUIIA
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE XkKee3a ¢ pacTBopoM cosu meau (1),
U3y4YeHUE CIOCOOOB PAa3JCICHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BBITIApYBaHUE, TUCTUUIAIUS, XpoMaTorpadus, mpoBeeHUEe OYUCTKH MTOBAPEHHON
COJIM, HAONIOJIGHWE W  ONHWCaHuE  pe3yJbTaTOB  TMPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

Baxnelue npeacTaBuTe M HEOPraHUYECKUX BeLIECTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kucimopoa — 371€MEHT U IpocToe
BemecTBo. HaxokneHuwe kucimopoma B Tpupoae, (U3MUYECKHE W XUMHUYECKUE



cBoiictBa (peakumm ropeHus). Oxcunbl. Ilpumenenue kucmopoma. CrocoOsl
MOJIyYeHHUs] KUCTopoda B J1abopaTOpud W TPOMBINUIEHHOCTU. Kpyrosopor
KHciopoja B mpupoze. O30H — auioTporiHas MoauUKaIus KUcaopoaa.

TernoBoit ekt XUMHUEeCKOW peaklnK, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdheKkTa, pa3pymieHrne 030HOBOTO CIIOSI.

Bopopon — snement u mpocrtoe BemecTBO. Haxoxnenme Bomopona B
npupoae, GU3NYECKUEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputelb. PacTBOpHL.
HacplllieHHbIe M HEHACBIIIEHHBIE PacTBOPhHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Pose pacTBOpOB B mpuUpoie U B KU3HU 4YelloBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranumdeckux coenumueHuid. Oxcupapl. Kinaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHBIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccudukaruss OCHOBaHMM: IIENOYM M HEPACTBOPHMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanust kuciaor. Homenknarypa kucinor. @uznyeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. Homenknatypa comneil. @U3nyeckue 1 XMMHUYECKUE CBOWMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEICIICHUE COAEPKAHNS KUCIOPO/Ia B BO3AYXE, OIYUYCHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOPOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3llaMH OKCHIOB U
OMHMCaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON



MAaCCOBOMW JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOAEHUCTBHAE BOJbBI C METAJUIaMHU
(HaTpueM ©  KaiblMeM) (BO3MOXKHO  HCIOJIb30BaHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBaHUE O0pa3l0OB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KIJIACCOB,
HaO0JI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCIIOT C MeETajllaMH, PEaKkUWid HEUTpaTu3aliH, IOJIyYeHUE HEpPaCTBOPUMBIX
OCHOBAHMI, BBITECHEHHE OJIHOIO METajula APYTMM M3 pacTBOpa COJIM, PEIICHHE
AKCIEPUMEHTANBHBIX 33/lad MO0 TeMme «BakHeilne KiIacChl HEOPraHUYEeCKUX
COEIMHEHUI.

IMepuognueckuid 3axkoH U Ilepuoamyeckass cucreMa XHUMHYECKHX
yieMeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PeaKIIUH

[lepBbie TOMBITKU KiacCU(UKAIMU XUMHUYECKUX dJeMeHTOB. [loHsatue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJBI.

[Tepuonnueckuii 3akoH. llepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
. W. MenneneeBa. KoporkonepuoaHas W JJIMHHONEpUOAHAS  (HOPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIBI DJIEMEHTA.

Crpoenne aromoB. CocTaB aroMHBIX suep. M30Tombl.  DIEKTPOHBL.
CtpoeHre 2JIEKTPOHHBIX O00JIOUEK aTOMOB MEPBBIX 20 XUMHYECKHUX SJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paanyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrpyIaM U Mepuoaam.

3nauenue llepumommueckoro 3akoHa u llepmoanueckoit  CHUCTEMBI
XUMHAUYECKUX JJIEMEHTOB JUIsl pa3BUTUS Hayku W npaktuku. [[. 1. MenneneeB —
YUYEHBINA U TPAXKIAHUH.

Xumuyeckass cBsi3b. KoBaneHTHast (MOJsipHAasT W HEMOJSIpHAsi) CBSI3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucieHuss. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUSI. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepuMenm:

u3ydeHue oOpaslioB BEIIECTB METANIOB M HEMETAJJIOB, B3aUMOJEHCTBUE
TUAPOKCUIA ILMHKA C pAacTBOPAMHM KHCJIOT U IIEJI0YEH, MPOBEJICHUE OIBITOB,



WUTKOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUU
(ropenue, peakiiiy pa3oKeHHsl, COSTUHEHU).

Mesxcnpeomemmnunie ceasu

Peann3zanust MeXINpeaMETHBIX CBSI3€d MpH W3YYEHWH XHMHHM B § Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
IIOHATHM, TAK W MOHATHM, SIBISIOIIUXCS CUCTEMHBIMM IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO01Iue ecTecTBEeHHO-HAYYHbIE MOHATHUS: HAYYHBINA (DaKT, TUIIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJECHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®u3uka: Marepus, aToM, O3JIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIIHI,
W30TOIIbI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKHUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULBI
WU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE31bI, COoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MHHEpanbl, TOPHBIE IOPOAIbI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHUYeCKas peakus

[lepnonmueckuit 3axoH. llepuonnueckas cucTeMa XMMHYECKUX DJIEMEHTOB
. . MenneneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XUMHYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalaus, KaJIbLUA W HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbl XMMHUYECKOW CBA3U. THIBI KPHUCTAUIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTAHUYECKUX BEIIECTB. XMMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPTraHUYECKUX BELIECTB.

Knaccudpukanus XMMUYECKHMX peakUMid IO pazIudHbIM MpHU3HaKaM (110
YHCIIy U COCTaBY YYaCTBYIOIIMX B PEaKLUU BEIIECTB, MO TEIIOBOMY 3 (exTy, 1mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue o ckopocT Xumuuecko peakuuu. [loHsTHe 00 0O0paTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOr€HHBIX M T'e€TepOTreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUUECKOM paBHOBECUU. DAKTOPHI,



BIUSIOIIME HA CKOPOCTh XUMHUYECKOW pPEaKUMH U TOJIOXKEHHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE  PEAKIMU, JJIEKTPOHHBIA  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pPEaKIUU. CocraBiieHue  ypaBHEHUU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HCIOJB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOJIUTUYECKOMN JIACCOLIMALIHH. DNEKTPOIUTHI u
HEANEeKTpOoauThl. KaTuoHbI, aHMOHBL. MeXaHW3M JHCCOLUMALWU BEIIECTB C
pa3MYHBIMM BUJAMH XUMHYECKOW cBsi3U. CreneHp auccouuannu. CUIIBHBIE U
ci1a0ble AJIEKTPOIUTHI.

Peakiuu uoHHOTO OOMEHa. YcCNOBUS MNPOTEKAHUS pPeaKkUuid HOHHOTO
0oOMEHa, MOJIHBIE U COKpAIIEHHbIE HOHHBIE YpaBHEHUA peakiunil. CBOMCTBA KUCIOT,
OCHOBAaHMM UM cOJell B CBETE€ MPEACTaBICHUH 00 AIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBI. [loHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMH KPUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCHMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS Ppa3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOPOB BEIIECTB, MpOLECCa JUCCOLMAIMM KHUCIOT, IIEJIOYeHd U COoJIer
(BO3MOXXKHO ~ HCHOJB30BAHME  BUJEO MaTEpPUAIOB), IPOBEJACHHE  OIbITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKM  NPOTEKAHHWS  peakuuid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3a, OOpa30BaHHWE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IOMONIbIO KAUYECTBEHHBIX pEAaKIUMid Ha HOHBI, pEUICHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

Hemeranbl U MX coeiMHEeHUA

O6miass xapakTepucTtuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMEHeHHe. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIMEe XJIOPUIbI U UX
HAXOXKJEHUE B IPUPOJIE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpynmnbl. OcOOGEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa



U cepbl. XUMHYECKHe CBOWCTBa cephl. CepoBOAOPO, CTpOCHHE, (PU3UUECKHE U
XUMHUYecKue cBOMCTBA. OKCUIIBI Cepbl KakK MPEACTaBUTEIN KUCIOTHBIX OKCHUIIOB.
Cepnass kuclioTa, (QuU3MYECKHMe M XUMUYECKHE CBOWcTBa (00ImMe Kak
MpEACTaBUTENS Kjacca KHCIOT W chenuduyeckue). XHUMUYECKHE pPEaKIuu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHOCO0a MOJYYEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha
cyiabdar-uoH. HaxoxaeHue ceppl u €€ coeIWHEHUH B mpupoge. XUMHUECKOe
3arpsi3HEHUE OKPYKAIOMIeH CpeIbl COCIUHEHUSIMHU Cepbl (KUCIOTHBIC JI0XK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

O6mas xapaktepuctuka 3meMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKHCIECHHs. A30T, pacHpOCTpaHEHHE B MPHUPOJIE,
buznyeckue U XuMu4Ieckue cBoicTBa. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkre u XMMHYECKUE CBOMCTBA, oMydeHne U mpuMenenue. Coiu aMMOHMUS,
uX pU3NYECKUEe U XUMUYECKUE CBOICTBA, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydeHHe, (QU3MUECKUe U XUMUYECKUE
CBOMcTBa (OOLIME Kak TMPEACTaBUTENS Kjlacca KHUCIOT M crHeuuduueckue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHS B KAaueCTBE MHUHEPAIbHBIX
ynoopeHuil. XMMHUUECKOe 3arpsi3HEHUE OKPYKarolle cpeabl COeTMHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BOAOEMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XMUMHUUECKHUE CBOMCTBA,
nosnyuenue. Mcnonas3oBanue GpocdaToB B Ka4eCTBE MUHEPATBHBIX YIOOPEHUN.

O6mras xapakrepuctuka 37eMeHTOB |V A-rpynmbl. OCOOGEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTE€pHbIE  CTENEHH  OKHUCIEHHUS.  YTIJEepoJ,  aJIOTPOIIHbIE
Moau(puUKalMKU, PpacIpoCTpaHEHWEe B MpuUpoae, (U3MUECKHEe U XUMHUYECKHUE
cBoiicTBa. AncopOius. Kpyrosopot yriaepona B npupoje. OKCuabl yriieponaa, ux
duznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJlydYeHUE W TMPUMEHEHHE. DKOJIOTMYECKHe TPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza riao0anbHOrO MOTEIJICHUS KIWMaTa, MNapHUKOBBIN
addekr. YronpHas KucaoTa U €€ conM, uX (PU3NYECKUe U XUMHYECKHUE CBOMCTBA,
nojsyuyeHue u npumeHeHue. KauecTBeHHass peakuuss Ha KapOOHAaT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, POMBILIUIEHHOCTH U CEIBCKOM
XO34MCTBE.

[lepBoHayanbHble TOHATHS 00 OPraHWYEeCKHMX BEMIECTBAX Kak O
COCMHEHMSIX yriepoAa (MeTaH, JTaH, JITHWJICH, aleTUJICH, STaHOJ, TIHUICPHH,
YKCyCHas KucioTa). [IpupoaHble MICTOYHUKHU YTIIEBOJOPOIOB (YTOJb, MPUPOTHBIN
ra3, He(pTh), MNPOAYKTHI HX TiepepaboTku (OEH3UH), WX POJIb B OBITY W
OPOMBINUIEHHOCTH. [loHSATHE O OHMOJOTMYECKM Ba)KHBIX BEIIECTBAX: >KHUpaX,



Oenkax, yrieBoJlax — M UX POJIM B KU3HU 4elioBeKa. MarepuanibHOE €IUHCTBO
OpPTraHUYECKUX U HEOPTaHUUYECKUX COCTMHEHUN.

Kpemuuii, ero @usnueckue U XUMUYECKHE CBOMCTBA, TMOJYy4YEHUE U
npumeHenue. CoenuHeHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHeline CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6e30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuyeckuii IKCnHepuMeHm

U3y4YeHHe 00pa30B HEOPTraHMYECKUX BEIECTB, CBOMCTB COJISTHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NIECKHE U XUMUUYECKHUE CBOMCTBa
rajoreHOB M HUX COCIUHEHHI (BO3MOXKHO MCIIOIb30BaHUE BHUICOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpazmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa Mo JCUCTBHEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, M3YYE€HUE XHUMHYECKUX CBOICTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ TMPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BHJIEOMATEpUAIIOB), 0Opa3laMu a30THBIX U POChHOPHBIX yIOOpEeHUM, MoJydeHue,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U n3ydeHue NMpu3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YCHUE Mozenein
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclO3HABAHUE U U3YYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-MOHBl W W3YYE€HHE MPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMENW CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUTbl U UX COCTUHEHUSD .

MeTaJsibl 1 X COeIMHEHUS

OO6m1as xapakKTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux nosiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u ctpoeHusi atomMmoB. CTpoeHHE METauioB. MeTtayuindeckasi CBsi3b U
METAJIMYECKass  KpUCTa/UIMUecKas  PemeTKa.  DIEKTPOXUMUYECKUH  pAll
HaMpsHKeHUN MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTayuioB. OO0rmue



CrocoObl ToMydeHus: MeTawioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
CrocoObl 3alUThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[{enounble MeTaUIbL: MOJOXKEHUE B [lepruoanueckoil cucteMe XUMHUYECKUX
sanemeHToB . 1. MenpaeneeBa, CTpoO€HHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUJAPOKCUIBI HATpusi W Kanus. [IpuMeHeHue WIENOYHbIX METaUIOB M MX
COEIMHECHUM.

[I{eoyHO3EeMENbHBIE METAJUIBI MAarHud W KaJIbIUU: IIOJOKEHHE B
[Tepuomuueckon cucreMe xumudeckux aneMeHToB Jl. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXO0XKJICHUE B ITpupoie. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxueliue coequHeHUs Kalblus (OKCHUJI, THIAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AmomMuHHN: TnoNokKeHue B llepmogmyeckord  CHCTEME  XHMHYECKHX
sanemenToB JI. WM. MennaeneeBa, CTpO€HHME aroma, HAXOXKICHUE B MPUPOJE.
du3nyeckre U XUMUYECKUE CBONCTBA allfOMUHUSA. AMGBOTEpHbIE CBOMCTBA OKCH/IA
Y TUAPOKCHUA ATFOMUHUS.

XKeneso: nonoxenue B llepuonnueckoit cucreMe XMMUYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTRA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C oO0pa3llaMd METaNIOB M CIUIABOB, WX (HU3NYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJICUCTBUS OKCHIA
KIbIIUSI W HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, Kajabllus, aJFOMUHUS, [IMHKA, Keje3a
(1) u xene3a (1), meau (11), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiubluid (BO3MOXKHO UCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATTFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «Baxkuelmue
METAJIIbI K UX COSTUHCHUS.

XuMHA M OKpPYKAIOLIAA cpela

BemectBa 1 Marepuasisl B MOBCEAHEBHOW XU3HU 4YelloBeKa. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTrax U OTPaBIICHUSIX.



XHUMHUUYECKOE 3arpsA3HEHUE OKpY’Karllel cpeabl (ImpeneibHas JOMyCTUMAs
KOHIIEHTpauus Bemects, aanee — [1JIK). Ponb xumuu B pelieHnn 3K0J0THYECKUX
poOJieM.

Xumuueckuii IKCnepumenm:

U3y4eHUe 00pa3lOB MaTepUaioB (CTEKJIO, CIUIABbl METAJJIOB, NOJMMEPHBIE
MaTepHabl).

Mesxxcnpeomemmuunie cea3u

Peanmm3zanust MeXIpeaMETHBIX CBSI3€d NpPH U3YYEHWH XHMHUM B 9 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAaYYHBIX
HNOHSATUN, TaK U MOHATUH, SIBISIFOIIUXCS CUCTEMHBIMH JUJISl OTAENIbHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mre ecTecCTBEHHO-HAyYHbIE MOHSATHS: HAYYHBIM (PakT, rMIOTe3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SBJIEHUE, MaPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

@dusnka: marepus, aroM, 3JIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIHI,
W30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IPOBOJHUKM,
HOJyIPOBOJHUKH, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKAast
peméTKa, CIUIaBbl, (PU3MYECKHE BEJIMYMHBI, €IUHULBI W3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusa: ¢orocunTes, ApixaHue, Ouocdepa, 3KocHcTEMa, MUHEPAIbHBIE
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MHUHEpaAIbl, TOPHBIE TMOPOJIHI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yJbTaThl OCBOEHUS TMPOTPAMMBI OCHOBHOTO OOIIIETO
o0Opa3oBaHMs JOCTUTAIOTCS B XOA€ OOyuUeHHUS XHMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUICKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWJIaMH W HOPMaMH TIOBEJCHHUS M CIOCOOCTBYIOT MpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHUS U COIUATTM3AIIUN 00YUYaIOIINXCS.

JInyHOCTHBIE ~ pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYy4YarOUIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMA U
pacIIMpPEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOI'O OTHOILICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
UCTOPUYECKOMY M HAYyYHOMY HACJEOUIO0, MOHMMaHUs 3HAYEHUS XUMHUYECKOU
HAyKW B KU3HU COBPEMEHHOrO OOIIECTBa, CIIOCOOHOCTH BJIANETh JOCTOBEPHOM
uHpopmariiei O TEpPeAOBBIX JOCTIKCHUSX M OTKPBITHUSX MHUPOBOM W
OTCUYECTBEHHOW XMMUHU, 3aUHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTpOWCTBE
MHUpa 1 O0IIEeCTBa;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

OPEACTaBICHUS O COLMAIBHBIX HOpMax W MpaBUJaX MEXIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATeNIbCKOM, TBOPYECKOM W APYrHX  BHJAX
JIeATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
AKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHU O
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ TOBEAECHUWE M TIOCTYNKH CBOMX TOBAPUILEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MUPOBO33PEHUYECKUE TMPEICTABICHUS O BEIIECTBE U XMMHYECKOW pPEaKIIH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY I TIOHUMAaHMS CYIIIHOCTH HAYyYHON KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOJBI, B3aUMOCBS3SX 4YEJIOBEKAa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HAaBaTEJIbHbIE MOTUBBI, HAIIPABIICHHBIE HA MOJYyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,



MO3HABATENbHON, MHGOPMALMOHHOW M YUTATENIbCKOW KYJIBTYPBI, B TOM YHCJIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4YeOHBIMU TEKCTaMH, CIPaBOYHOM
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHIO W TO3HAHHIO, JIOO03HATEIHHOCTh, T'OTOBHOCTH H
CIOCOOHOCTh K  camMO00pa30BaHUIO, TMPOEKTHOW W  HMCCIEJOBATEIbCKOM
JEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIECHHOCTH M YPOBHS OOy4YEHUS B
JIaTbHEHIIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHE UEHHOCTU >KU3HHM, OTBETCTBEHHOTO OTHOUIEHUA K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT0Is1, HAPKOTUKOB, KypeHus),
HEOOXOIMMOCTH COOJIOJEHUS TpaBWi OE€30MaCHOCTH MpU  OOpalllEHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHOU KU3HH;

5) Tpy10BOT0 BOCIIMTAHUS:

UHTEpEC K MPaKTUYECKOMY H3YUYEHHIO Npodeccuid M Tpyda pazIudHOIo
pona, yBaXKEHHE K TPYIy U PE3yNbTaTaM TPYAOBOU AESATEIBHOCTH, B TOM YHCIIE HA
OCHOBE TPUMEHEHMs TMPEAMETHbIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
VHIUBUYyAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN,
yCHEMHON Npo(heCcCUOHATBbHOM AESATENBHOCTA U Pa3BUTHSI HEOOXOAMMBIX YMEHUM,
TOTOBHOCTh aIalTUPOBATHCA B MPOGECCUOHANBHON CPEJIE;

6) IK0JIOrHYeCKOro BOCIIMTAHUSA:

HKOJIOTMYECKU LIeJIeco00pa3HOe OTHOIIEHUE K MPUPOAE KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyLIECTBOBAaHUS, IOHMMAaHUE LIEHHOCTH 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHMYECKOMY 370pPOBbBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSATh 3HAHMS, MOTy4aeMble MPU U3yYEHUU XUMHHU, JJIS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBILIEHUS
YPOBHSI ~ JKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUS TIJO0AJIBHOIO  XapakTepa
HKOJIOTUYECKUX MpOoOJIeM M MyTed HX peHIeHHs MOCPEACTBOM METOJO0B XHMMHUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOU U COLMAJIBHOMN IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX PE3YJNbTATOB BBIACISIOT 3HAYUMBIE IS

dbopMUpOBaHUS MHPOBO33PEHUS OOIEHAyYHble TMOHATHS (3aKOH, TeEOopus,



MPUHITUI, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPeAMETOB (GOPMUPOBATH MPEACTABICHUE O IEIOCTHON
HAy4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3naBaTeibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUA

Ba3oBble Jiornyeckue AeiicTBHA:

YMEHHUSl HMCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWI: PACKphIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHN, YCTaHABJIMBATh B3aWMOCBSI3b C JIPYTUMHU TOHSTHSIMH), MCIOJIB30BAThH
TIOHATHS JIJI1 OOBSICHEHUS OTJEIBHBIX (JaKTOB M SBJICHHM, BEIONPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKAINKA XUMHYECKHUX BEIICCTB W XHMHUYECKHX PEaKIUH,
yCTaHABIMBATh TMPUIMHHO-CIICACTBEHHBIC CBS3UM MEXIY OOBCKTAMHU H3yUCHUS,
CTPOUTH JIOTUYECKHUE paCCykJACHUS (MHAYKTHUBHBIC, JENYKTUBHBIC, 110 aHAJIOTUN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPHUMEHSITh B IIpollecCe TIMO3HAHUS TOHATHS (MpPEeIMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TTPEICTABICHUAS —
XUMHUYECKUW 3HAK (CHUMBOJ JJIEMEHTa), XUMHu4eckas (opmylia U YypaBHEHUE
XUMHUUYECKON peaklny — MPU PEIICHUH Y4eOHO-TI0O3HABATENIbHbBIX 3aj/1ad, ¢ Y4ETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITh W XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUA,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

Ba3oBble uccienoBarejabckue 1eMCTBUS:

YMEHHE HCMOJIb30BaTh IMOCTABJIICHHBIE BOIMPOCHI B KAaYECTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBHI i (POPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CY>KIECHUN;

NpUOOPETEHHE OIbITa MO IJIAHUPOBAHHWIO, OPraHW3allid W TPOBEIACHHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 Pe3yJbTat, POopMyIUpOBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCICIOBAHUS, COCTABIISITH OTUET
O MpoJIeTIaHHOM padoTe.

PabGora ¢ unpopmaumeii:

YMEHUE BBIOMpATh, AHAJTU3UPOBATH M HHTEPIPETUPOBATH HH(POPMAIIUIO
pPa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, MOTydYaeMyl0 U3 Pa3HBIX HCTOYHUKOB



(Hay4HO-TIOMIyJIIpHAsi JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUsA, CIPaBOYHBIC
nocoOusi, pecypchl MHTepHEeTa), KPUTUYECKHU OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(DOPMAIIHIO;

yMEHHUE MPUMEHSATHh Pa3jIu4HbIe METOJbI U 3aMPOChl MPHU MOUCKE U 0TOOpE
UHGOpPMAIlMU W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX Ui BBINOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANIBHYIO (hOpMY TpeacTaBieHus] HHpOpMaAUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHE HCMOJb30BaTh M AaHAJIW3UPOBaTh B IMpolecce y4dyeOHOW U
MCCJIEI0BATENBCKONU JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU IPOMBIIUICHHOCTH,
CENIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIICH MPHUPOIHOM
CpEIIB.

KoMMmyHuKaTHBHBIC yHUBepcaabHbIe yYeOHbIEe 1eiCTBHA:

YMEHHUs 3ajaBaTh BONPOCHl (B XojA€ nauaiora U (WinM) IOUCKYCCHUU) IIO
CyulecTBy  OOCyXJaeMoill  TeMbl, (OpPMYyJIUPOBATh  CBOM  MPENJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4U;

YMEHHSI  TPEACTaBIATh  TMOJYYCHHBbIE  pe3yiabTaThl  [MO3HABATEIHHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yJIbTAaTOB BBIMOJIHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (I1abopaTOPHOTO OIbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);

YMEHUSI Y4eOHOTrO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABaTEJIbHOM M HUCCIIEOBATEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTrJIacOBaHUs
no3uIuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBI», KOOPIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PeryJsiTuBHBbIe YHUBepPCAJIbHbIEe YUeOHbIe AelicTBUS:

YMEHHUE CaMOCTOSATEIbHO OMPENENATh LETU AEITEeIbHOCTH, IUIAHUPOBATD,
OCYILIECTBISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harbonee 3PheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENIBHBIX 337a4, CaMOCTOSITENIBHO COCTaBJISATh WU KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEHUCTBUM NPU BBINOJHEHUU 33JaHUN C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 M3y4aeMbIX OOBEKTaX — BEIMIECTBAX M PEAKITUSIX,
OLIEHMBAaTh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IPe/IaraeMble B yCIOBUH 3aJaHUM.



HPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX PE3yNbTATOB IO OCBOEHUIO 00SA3aTEIBHOIO
coJlep>KaHus, YCTAHOBJIEHHOTO JaHHOM denepaibHOM pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI
JneucTBul, cnenuduueckue 4 OpeAMETHONM obnacth  «XUMUS», BUJBI
JNEATeIBHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konmy oOyuenus B 8 kilacce mpeaMeTHBIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUI:

. pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IIOHATHI: aTOM,
MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, MMPOCTOE BEILIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOIHAasT W HEOJHOPOJHAs), BAJECHTHOCTb, OTHOCUTEIbHAs aTOMHas U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAash Macca, MaccoBas
JIOJIsT XUMUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCIIOTA,
OCHOBAHHUE, COJIb, BJEKTPOOTPUIATEIBLHOCTh, CTEIECHb OKHUCJICHUS, XUMHUYECKas
peakius, KiaccupuKaiusa peakui: peakiiuid COSUHEHUS, PEaKIIUU Pa3IoKEeHUs,
peakiMy 3aMeIleHUs, pPEeaKIuu OOMEHa, 9K30- U DHIOTEPMUUYECKUE PEaKIIUH,
TEIJIOBOM 3(PQeKT peakiuu, sSApOo aToma, SJICKTPOHHBIA CIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XUMHYECKas CBsA3b, IMOJSIpHAsS U HEMOJsIpHAs
KOBaJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHHOH, PACTBOP, MacCOBasl JOJIs
BelecTBa (IIPOLICHTHAsI KOHIIEHTpPAIUsi) B pacTBOPE;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATUM U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPALICHUI;

. UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIUKY JJISI COCTaBJICHUS] (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

. ONpENENsITh  BaJIGHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COCIMHEHUAX, CTEMEeHb OKHUCIEHUS DJIEMEHTOB B OWHApPHBIX COCIUHCHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIIEHHOMY KJIACCy COCIMHEHUI 1o Gopmysam,
BUJI XUMHUUYECKOH CBsI3U (KOBaJICHTHAsI U MOHHAs) B HEOPTAHUYECKUX COCIUHEHUSIX;

. packpeiBath cmbicn llepuommueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBAaTh  MOHUMAaHUE  MEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX TosioxkeHusi B [lepuoauueckoil cucreme, 3aKOHOB
COXpPAaHEHHMSI MacChl BEILECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJSIPHOIO
y4EHHUs, 3aKOHa ABOTrajipo;

. OMUCHIBATh U XapaKTepu3oBaTh Tabinunyro dopmy llepumoanueckoit
CHUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHATHUS «TjaBHas moiarpymmna (A-
rpynmna)» u «mobounas moarpymnma (b-rpymma)», Maneie U OONBIINE TTEPUOIBI,
COOTHOCUTH 00O3HAuUCHHUs, KOTOphie wHMeloTcs B Taommie «llepuoamueckas



cucreMa xumuyeckux oanemeHtoB J[. WM. MenaeneeBa» ¢ 4HCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps
aJipa, 00IIee YUCIIO0 AIEKTPOHOB U PaCHpeIeICHUE UX 0 JIEKTPOHHBIM CIIOSIM);

. KJIacCu(UIMPOBAaTh ~ XMMHUYECKHE  DJIEMEHThI, HEOpPraHUYeCcKue
BEILIECTBA, XUMHUUYECKUE PeaKuu (110 YUCITY M COCTaBY YYacCTBYIOIIMX B pEaKIUU
BEIIECTB, [0 TEIJIOBOMY 3D (PexTy);

. XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOICTBA
BCIIECTB  Pa3IMYHBIX  KJIacCOB,  TMOJTBEpKJas  OMNHCAaHUE  IpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIUA;

. MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX
KaueCTBEHHOI'0 COCTaBa, BO3MOKHOCTU MPOTEKAHUSI XMMUYECKUX MPEBpaIIeHUN B
Pa3JIMUHBIX YCIOBUSIX;

. BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MacChl
BEILIECTB, MACCOBYIO JIOJIO XMMHYECKOTO dJEMEHTa MO (QopMyse COCIUHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOU pEeaKIny;

. MPUMEHSITh OCHOBHBIE OIEpPAllMd MBICIUTEIBHON NIESITENBHOCTH —
aHaIM3 M CHUHTE3, CpaBHEHHE, 00OOIIEHUE, CHUCTEeMAaTU3AINIO, KiIacCU(HUKAIIHIO,
BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — JIJIsi U3YUYEHUS CBOMCTB BEILIECTB U
XUMHUUYECKUX PEaKIui, €CTECTBEHHO-HAYyUHbIE METObl MTO3HAHUSI — HAOJIOJICHHUE,
U3MEpPEHUe, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN );

. CIENO0BAaTh IpaBWaM IOJIb30BAHUS XHUMHUYECKOW TMOCYJIOW H
7a00paTOpHBIM 000pYyIOBaHUEM, a TaK)Ke MpaBUjIaM OOpaIlleHHUs C BENISCTBAMHU B
COOTBETCTBUHM C HWHCTPYKIIMSIMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB IO TOJIYYCHHIO U COOMpPAHHMIO Ta3000pa3HbIX BEHIECTB (BOAOpOAa H
KHCJIOpOJA), MPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHON MaccOBOM JoJiel
PacTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U IPOBOJIUTH XUMUYECKUE IKCIICPUMEHTHI
M0 PacClO3HaBAaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TMOMOIIbI) HHAUKATOPOB
(;rakmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K koniy oOydenuss B 9 kijacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITXCSI YMEHUIA:

. PAcKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHUU: XUMHUUYECKUUN
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CJIOKHOE
BEIIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb  OKHCIICHUS,
XUMHUYECKas peakius, XUMUYeCKas CBs3b, TEIUIOBOM 3(P(PEKT peakiuu, MOJib,
MOJISIPHBIN 00BEM, pacTBOP, DJICKTPOJUTHI, HEIJIEKTPOIUTHI, JIEKTPOIUTUYECKAs
JUCCOTIMAITHS, PEAKIIMH HOHHOTO OOMEHa, KaTalnu3aTop, XMMHUYECKOE PaBHOBECHE,
oOpaTUMble ¥ HEOOpaTUMbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC



peaKkiuy, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKHCIEHHE U BOCCTaHOBIICHHUE,
aloTponusi, aM(@OTEepHOCTh, XUMHUYECKas CBI3b (KOBAJIGHTHAs, WOHHA,
MeTaJuInyecKas), KpUCTaUIMYecKas pemeéTka, KOppO3us METaUIOB, CILIABHI,
CKOPOCTh XHMHYECKOW PEAKUHUH, TPEAEIbHO Aomyctumas kKoHueHtpauus I[[JIK
BEILECTBA;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUIH;

. UCIIONIb30BaTh XMMHUECKYI0 CHMBOJHMKY JJIsSi COCTaBJICHUA (POpMYI
BEILIECTB U YPABHEHUI XMUMHUYECKUX PEAKIIUI;

. ONpENENATh BAJICHTHOCTh W CTEINEHb OKHUCICHHS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHHSAX PAa3JIMYHOTO COCTaBa, IMPUHAJJIEHKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIacCy COEIMHEHMM Mo QopMysaM, BUJ XHUMHYECKOW CBS3H
(KOBaJIeHTHasi, MIOHHAs, METAININYECKAsi) B HEOPIaHUYECKUX COEAMHEHUSIX, 3apsi
MOHAa MO XUMHUYECKOM (opmyse, XapakTep Cpeabl B BOJHBIX PacTBOpPAX
HEOPTaHUYECKUX COCIUHEHUM, THUIl KPUCTAJUIMYECKONM PEHETKH KOHKPETHOTO
BEILIECTBA;

. packpsiBath cMbIica [lepuommueckoro 3akona . M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 TMOHMMAHHE: OINUCHIBATh W XaPAKTEPU30BATh TAOIMYHYIO
dbopmy Ilepuoguueckoil CUCTEMbl XMMHUYECKUX DJIEMEHTOB: pa3jiMyaTh MOHATHS
«rnaBHas noArpynna (A-rpymnmna)» u «rnodouyHas noarpynna (b-rpynna)», mansie u
OONbpIIME TEPUOJbl, COOTHOCUTH OOO3HAYEHHs, KOTOpPbIE HMEIOTCS B
NEePUOIMYECKON TaOIUIE, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS ATOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsAn siapa, oOlee YHUCiIo SJICKTPOHOB U
pacnpeneneHrue uX Mo JIEKTPOHHBIM CII0sIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH
B U3BMEHEHUH CBOWCTB 3JIEMEHTOB U MX COCAMHEHUN B MpEieNiax MaJbIX EPHUOJIOB
Y TJIABHBIX MOJTPYII C Y4ETOM CTPOCHHS UX aTOMOB;

. KJacCU(PUIMPOBATh ~ XMMUYECKHE  DJIEMEHThl, HEOpPraHU4YeCKue
BEILECTBA, XUMUYECKHUE PEAKIMH (110 YUCITY U COCTABY YYaCTBYIOIIMX B PEAKIUU
BEILIECTB, IO TEIJI0BOMY »H(hPeKTy, M0 HU3MEHEHHUIO CTEeNeHEeW OKHUCICHUs
XUMHUUYECKUX IJIEMEHTOB);

. XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CTICTIMPUICCKUE XUMUYECKUE
CBOMCTBA MPOCTBIX U CIIOXHBIX BEUIECTB, MOJTBEpPKIas OMNHCAHUE MPUMEpPAMHU
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

. COCTABJISITh YPaBHEHHUS DJIEKTPOJIUTUYECKON AMCCOLUMALUU KHUCIOT,
1IeJI0Yei U COJIeil, MOTHbIE U COKpAIIEHHBIC YPAaBHEHUS PEaKMii HOHHOTO OOMEHa,
YpaBHEHHS peaKIui, MOJATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETUYECKOU CBSI3U
MEK]ly BELIECTBAMU Pa3JIMYHBIX KJIACCOB;



. PacKpbIBaTh CYIIHOCTh OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIUiA
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OallaHCa ATUX PEaKIIMiA;

. MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAILICHUN B PA3JIMYHBIX YCIOBUSX;

. BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl
BEII[ECTB, MACCOBYIO JOJI0 XHMHYECKOTO JJIeMEeHTa 1Mo (opMmyse COeAMHEHUS,
MacCOBYIO JOJII0 BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON pEaKIuu;

. cOONIOJaTh MpaBUiia MOJb30BAHUS XUMHUYECKOW TOCYAOH W
7a00paTOpHBIM O0OpYAOBAHUEM, a TaK)Ke IpaBuia OOpallleHUs C BEIIECTBAMU B
COOTBETCTBUM C WHCTPYKIHMSMHU TO BBINOJHEHUIO JA0OPATOPHBIX XUMHUYECKUX
OMBITOB MO TOJYYEHUIO M COOHMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M
VTJIEKUCIIOTO Ta3a);

. MPOBOAUTL PEAKIUU, MOJATBEPKIAIONINE KA4eCTBEHHBIH COCTaB
Pa3JIMUHBIX BEIIECTB: pAcMO3HABATh OMBITHBIM IMYTEM XJIOPUJ-, OPOMUI-, HOJIUI-,
KapOoHat-, pocdar-, CUINKAT-, CyIb(aT-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U
WOHBl M3YYECHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B  BOJHBIX PacTBOpAxX
HEOPTaHUYECKUX BEILIECTB;

. MPUMEHSTh OCHOBHBIE OINEpPAllMd MBICIUTEIBHON JIESITEIBHOCTH —
aHaqu3 W CHHTE3, CpaBHEHHUE, OOOOIlEHHE, CHUCTEeMATU3allMI0, BBISIBJICHUE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€M — IS W3Y4YEHHUS CBOWMCTB BEILECTB U
XUMHUUYECKUX PEeaKIui, €CTECTBEHHO-HAYyUHbIC METObl MTO3HAHUSI — HAOJIOJICHHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoaundecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(poBbHIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoTshI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
Xumust — BaxkHas 0o0J1acThb
1.1 €CTECTBO3HAHMS U IIPAKTHYECKON 5 2 bubmorexa [IOK
' p https://m.edso0.ru/7f41837c
JESITEIILHOCTH YeJI0BEKa
bubmuoreka [JOK
1.2 B 15 1
CHICCTRA M XUMITICCKHE PeaKtiitd https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosznyx. Kucnopoa. ITonsitie 06 5 bu6nuorexa [IOK
' OKCHIaxX https://m.edso0.ru/7f41837c
Bogopoa. Ilonsitue o kucinorax u bubnuorexa [JOK
2.2 8 1
COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 00 5 1 1 bu6mmoreka [JOK
' OCHOBAHUSX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIACChI bu6mmorexa [IOK
2.4 . 11 1 1
HEOPTraHUYECKUX COEAUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Pasnen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[. . MenaeneeBa. CTpoeHne aToMOB.
XI/IMI/I‘ICCKaﬂ CBA3b. OKI/IC.]Il/lTe.]H)HO-BOCCTaHOBI/ITeJIbHl)le pealcm/m

3.1

[Tepuoanueckuii 3aKOH U
Ilepnonnueckas cucrema

7

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

XUMHUYECKUX 3jieMeHTOB [[. 1.
MenaeneeBa. CtpoeHue aToma

XUMHYeCcKas CBA3b.

bu6mmoreka [JOK

32 | OruomrensHo- 8 https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCIIbHBIC PCAKIINN
Hroro no paaeny 15 ol o185
PesepBHOE BpeMs 3 bubmorexa LIOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM B (undposbie)
NMPOrpaMmblI cer o0pa3oBaTe/IbHbIE
pecypcsl
Pa3nes 1. BemecTBo U XMH4YecKkue peakuun
[ToBTOpEeHuEe U yriayonenue 3HaHUN 5 bubnuoreka [IOK
OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH 4 bubmmoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/7f41a636
DNEeKTPONIMTHYECKAs TUCCOLIUALIHS. 8 bubnnorexa [JOK
XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHHS
OO11ast xapaKTepUCTHKa XUMUYECKHX 4 bubmuoteka [IOK
aneMeHTOB VIIA-rpynmnsl. ["anorens https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUUECKHIX
' anemenToB VIA-rpymmer. Cepa u eé 6 bubmmorexa LIOK
PYHIBL. L-€p https://m.edso0.ru/7f41a636
COEIIMHEHUS
OOm1ast XapaKTepPUCTHKA XUMHYECKIX
' anemenToB VA-rpymnmsl. A3ot, pochop u ux 7 bubmmorexa [TOK
PYIIIBL ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO1m1ast xapaKTepUCTHKA XUMUYECKHX
' anemenToB IVA-Tpynmsl. Yriepoa U KpeMHUIH 8 bubmnorexa [JOK
A P P https://m.edsoo.ru/7f41a636
U UX COCTUHEHUS
Hroro no pazneny 25

Paznen 3. MeTaJlJIbI M MX COeAUHEHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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00 CBOIICTBA METAIOB 4 buGnuorexa [JOK

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

Bakneiinie MeTaJuibl U UX 16 bubmuorexa [IOK

2 COEIMHEHUSI https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20

Pa3nes 4. Xumus n okpy:xapomas cpeaa

BemmecTBa u Matepuansl B )KU3HU 3 bu6nmorexa LIOK

A YyeJjioBeKa https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3

p 3 bubmuoreka [IOK

C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnunorexa [JOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5) «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHY TTOBAPEHHOU COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 X .B
umiteckas opmyna. Barentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa [JOK
HeCTBa 1O Jp https://m.eds00.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/ISIH a3JI0KCHUS e bubmorexa HOK
A o : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoOMOHOCOB — y4€HBIi1-
19 sHIMKIoneauct. O000IeHHE 1 bubmorexa LHOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Boznyx — cmechk ra3zos. Cocras bubnmoreka [JOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa LHOK
parop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
peakuu, MOHSITHE O bu6mmoreka [IOK
24
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bubmuorexa [JOK
31 «ITonydenne u coOupanue BOIOPOa,

W3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
» N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 ABHEHUIO PEaKI[Mi Ha OCHOBE 3aKOHA bubmmorexa [TOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BObI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrsopurens. HacbieHnHsie
37 u HIGL:HaCI)I peHHI)II;) aCTBOPBI MH:wCOBaﬂ bubmmorexa [JOK
5 P P https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonrtponsHas pabora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocof(SLII) OJI )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 ['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATHU3AIINS 3HAHUI
= 1 https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XHMHYECKHUX 31eMeHTOB. [loHsTHE O bubmorexa HOK
' https://m.edso00.ru/00ad9ffa
Tpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
bubanoreka [JOK
53 [Tepuoapl, TpynIbl, MTOATPYIIITHI nosmoreka L

https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

94
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
95 aToMOB 3J5ieMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 AJIEMEHTA TI0 €ro MOJ0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
PesepBHelIit ypok. O60011IeHNE 1
58 CI/ICTI;)MaTI/BZP usi 3HaHI/II>'IHl / bubmmorexa [OK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «CtpoeHne aroma. XuMUYecKasi CBSI3b» bubmmorexa [OK
P y ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnmoreka [JOK
60
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
1 n
6 OFHA XUMHHCCKaT CBAD https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nosnsipHast XUMHUYECKast bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossspHas XuMu4eckas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
64 CteneHb OKUCICHUS bu6mmoreka [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
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https://m.edsoo.ru/00adae28
65 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
1
66 OxucauTeny 1 BOCCTAHOBUTEIU httos://m.edsoo.ru/00adb076
PesepBHelil ypok. O000IICHHE 1
P P ?l bubnuorexa [JOK
67 CHUCTEMaTHU3aIl1s 3HAHUM 110 TEME 1
https://m.eds00.ru/00ad9ch2
«Ctpoenue aroma. XUMUYECKasI CBS3bY
68 PezepBHblit ypok. O600meHne u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10 68 5 4
[TPOT'PAMME
9 KUJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bceero u3ydyeHusi  obpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
Ilepnonnueckuit 3aK0H.

1 IIepuoanueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX dremeHToB JI. 1. https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOAOB
3 Knaccudukanust 1 HOMEHKIIaTypa 1 bubmuorexa [JOK



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6

HCOPTraHUYCCKUX BCIICCTB

https://m.edsoo.ru/00adb7e2

Bunpl xuMHuecKkou CBSI3U U TUIIEI

bu6mmoreka [IOK

4
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel o teme

5 «IloBTOpeHue u yriay0aeHne 3SHAaHUN
OCHOBHBIX pa3/iesioB Kypca 8 kiacca»

6 Kiaccudpukanuss XuMHU9IeCKux bubnuorexa [JOK
peaKIuii Mo pa3IMYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHUYECKOMN

7 eakuuu. [loHsTHE O TOMOTCHHBIX U bubmmorexa [JOK
peaKItn. https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[TonsiTe 0 XUMHUYECKOM PAaBHOBECHUHU.

3 @DakTOpBl, BIUAIOIIUE HA CKOPOCTh bubnuoreka [IOK
XUMHYECKON PEAKLIUH U MTOJIOKEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bu6mmoreka [IOK
peaxkuuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPOITUTHYECKON

10 mucconuanmu. CHIIBHBIE U CIIa0bIE bubmmorexa LHOK

' https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HNonHrle ypaBHEHUS peakIui bubmmorexa LOK
yp p https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCTOT U
12 OCHOBAaHHUI B CBETE NpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 DIIEKTPOIUTUIECKON JUCCOITUAIIUN
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
. bubnmoreka [JOK
13 MpeACTaBICHUI 00

AJIEKTPOJIUTUYECKON JUCCOIHAIIHI

https://m.edsoo.ru/00add8b2



https://m.edsoo.ru/00adb7e2
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bubmuorexa [JOK

14 I1 € e el
OHATHE O TIPOJIHSE colen https://m.edsoo.ru/00add9d4
15 O000I11IeHNE U CUCTEMATU3AIUS bubmuoreka [JOK
3HAaHUH https://m.edsoo.ru/00addd12
[IpaxkTuueckas padora Ne 1.
16 «Perrenne KCriepuMEHTATIbHBIX buGnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3a71auy
KonTponbnas paborta Ne2 o teme
17 «DIIEKTPOIUTHYECKAS TUCCOLMALHS bubnnorexa [IOK
P A HHATH. https://m.edsoo.ru/00addecO
XVWMHUYECKUE PEAKIIMH B PACTBOPAX)
OO0111ast XapaKTEPUCTHUKA IAJIOTEHOB.
18 XI/II;IlI/Iqe(:KI:/Ie CBlz)ﬁCTBa Ha [IpUMeEpE Bubmorexa ITOK
p p https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. CoisHas KHUCIIOTa,
19 XI/IMII/)IquIfI/IE cﬁoﬁcma MOJIYUYEHHE bubmmorexa [TOK
’ yd i https://m.edsoo.ru/00ade104
pUMEHEHUE
[IpakTuueckas pabora Ne 2 o teme
20 «[ToryueHue COJITHON KUCIIOTHI bubmmorexa LHOK
YHACHHE . ’ https://m.edso0.ru/00ade348
U3y4eHue e€ CBOWCTBY»
Berarcienus o ypaBHEHUSIM
21 XUMHUYECKUX PEAKIINNA, €CIIH OQUH U3 bubnnorexa [IOK
peaKiu, o https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTepuCTHKA SJIEMEHTOB bubnmoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKAIINY CEPHI.
93 Haxoxnenue cepel 1 €€ coeAMHEHUN bubnnoreka [JOK

B IIpUpoOJie. XUMUYECKHE CBOWCTBA
cepel

https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00addd12
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CepoBoaopo1, CTpOEHHUE,

bubmuoreka [JOK

24
bu3HYEeCKHEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTA,

25 ¢du3nveckre 1 XMMUYECKHE CBOWCTBA bubmmorexa LIOK

’ https://m.edsoo.ru/00adea28
MPUMEHCHUE
XUMHYECKUE peaKilui, JiexKallnue B
OCHOBE IIPOMBIIIIEHHOTO CrIocoba

26 IIOJIy4EHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpeibl COETUHEHUSIMU
cepbl

97 Brruncinenune MaccoBOi JOIM BhIXO1a bubmuorexa [JOK
IIPOJIYKTa PEaKLIUH https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHKa SJIEMEHTOB

98 VA-rpynnsl. A30T, paclipocTpaHEHHE bubnuoreka [IOK
B Iipupoe, Gpu3nveckue u https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBONCTBA
AMMHuak, ero pusnuecKue u

29 XUMUYECKHE CBOWCTBA, MOIYyYEHUE U bubmmorexa [OK

’ i https://m.eds00.ru/00adf004
MPUMEHEHUE
[TpakTrueckast padota Ne 3 o teme
30 «[Tomyuenne ammmaka, U3ydeHUe €ro bubmmorexa [OK
. v > 13V https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas Kucnora, e€ Gusndeckue u bubnmoreka [JOK
XUMUYECKHE CBOWCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEN

bubmuorexa [JOK
32 aMMOHHS B KQU€CTBE MUHEPAIbHBIX

ynoOpeHuit. XumMudeckoe

https://m.edso0.ru/00adf518
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3arpsi3HEHHE OKPYXKAIOIIEH CpeIbl
COEIMHEHUSIMH a30Ta

®dochop. Okcun dhocdopa (V) u

bu6mmoreka [IOK

33 ochopHas KUciaoTa, GU3UYECKUe U
ocpop . ¢ https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOYICHHE
Hcnonb3oBanue pocharos B
34 KauyeCTBE MUHEPAIbHBIX y100pEHUI. bubmuoreka [JOK
3arpsi3HEHUE TPUPOAHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHUE B
35 npu z e gmnli){em(ie 1 XUMHYECKHE bubmorexa [JOK
p P e https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcunsl yraepoaa, ux Gpusndeckue u
36 XHUMHUYECKHE CBOWCTRA. bu6mmoreka [IOK
DKosoruyeckure npoodaemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCcHIOM yriepoaa (1V)
bu6mmoreka [IOK
37 VYronbpHas KUCIOTa U €€ COTU
https://m.edsoo.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme
38 "ITosrydeHune yrieKuciioro rasa. bubnnoreka [JOK
KauectBenHas peaxius Ha KapOoHaT- https://m.edso0o.ru/00ae027e
1oH"
[TepBoHaYaTEHEIEC TOHATHS 00
39 OpPTraHMYEeCKUX BEIIECTBAX KaK O bubmorexa HOK
p B https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
bu6mmorexa [IOK
40 Kpemuuii u ero coetuHeHus
P A https://m.edsoo.ru/00ae080a
bubmuorexa [JOK
41 [Tpaktudeckas padora Ne 5. Pemenue nommoreka L

https://m.edso0.ru/00ae0bf2
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AKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME
«Baxuenime HeMeTaJUIbl U UX

COEIMHEHUY
KonTtponsnast padora Ne3 o reme
42 «Baxuenme HEMETAIUIBI M UX buGnnorexa LIOK
https://m.edsoo.ru/00ae0el18
COETUHEHUS
OO0m1as XxapakKTepuCTUKa XUMHYECKHX
DJIEMEHTOB — METAJLJIOB.

43 Merannuueckas CBs3b 1 bubmuorexa [JOK
METAJINYECKask KPUCTAIUTMYECKAS https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKre CBOMCTBA
METAJUIOB
XUMHYECKHE CBOMCTBA METAIJIOB.

44 DIEKTPOXUMHUYECKUN DS Bubmorexa ITOK

p . P https://m.edso00.ru/00ael1156
HANPSDKEHUH METAJIOB
O611e crocoObl MOTy4eHHUs
MeTaiuioB. CIutasel. Beraucienus mo

45 aBHEHUAM XUMHYECKUX PEAKIIUU Bubmorexa ITOK
yp PCAKIIH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
IPUMECH

46 [ToHsATHE O KOPPO3UH METAIIIOB bubnnorexa [IOK

PP https://m.edsoo.ru/00ael278
bu6mmoreka [IOK

47 €JIOYHBIE METAJUIEI
= https://m.edsoo.ru/00ael4b2

48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnmnoreka [JOK
KaJIns https://m.edsoo.ru/00ael4b2

49 [IlenouyHo3eMeTbHBIC METAIIBI — bubmuorexa [JOK

KaJIbIIUA U Mardui

https://m.edsoo.ru/00ael15e8
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bubmuorexa [JOK

50 BaxHeiimme coeTMHEHUS Kb
A t https://m.edsoo.ru/00ae15e8
51 O000111eHNE U CUCTEMATU3ALMS
3HaAHUU
JKEcTKoCTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
52
YCTPaHEHHUs https://m.eds00.ru/00ae1886
[TpakTiueckast pabota Ne 6 o Teme
53 "YKECcTKOCTh BOJIBI M METOIBI €€ bubmorexa HOK
" 8 8 https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bubmuorexa [JOK
54 AmroMuHUT
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 Kenezo
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKEJe3a bubnuoteka [JOK
(I u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U CUCTEMATU3ALIS
3HAHUM
[IpakTuueckas padora Ne 7. Perenue
59 AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnmoreka [JOK
«BaxHeue MeTalljibl U UX https://m.edso0.ru/00ae3de8
COCTMHECHUS
Brrurcnenus o ypaBHEHUAM
XUMHUYECKHUX PEAKIIHiA, €CJIU OJIUH U3
bubmuorexa [JOK
60 pPEareHTOoB JIaH B U30BITKE WU

COJIEPKUT pUMecH. Brruncienus
MaccOBOH J0JIH BBIX0JIa MPOAYKTa

https://m.edso0.ru/00ael1750
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peakiuu

O000111eHNE U CUCTEMATU3 AL

61 . 1
3HAHUH
Kontposbnas padora Ne4 o teme
62 «Baxxueime MeTaibl 1 UX 1
COETUHEHUS
63 BemectBa u matepuansl B 1 bubnuorexa [JOK
[IOBCEIHEBHOM KU3HU UEIOBEKa https://m.edsoo0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnnoreka [JOK
OKpYKaIOILEeH Cpebl https://m.edso0.ru/00ae4270
65 Posib xumuu B perieHnu 1 bubnuorexa [JOK
9KOJIOTUYECKHX MTPOo0IeM https://m.edso0.ru/00ae4270
PesepBHblit ypok. O60011eHNE 1 bubnnorexka [JOK
66 . 1
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cUcTeMaTH3alus 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IeHNE U 1 bubmmorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

8 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHBIE Pe3yIbTATHI 0CBOEHHSI OCHOBHOI
NPOBEPSIEMOT0 .
00pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOTO 00111ero 06pa3oBaHus
pe3yJbTara
1 ITo Teme: «IlepBoHAYAIbHBIC XUMUYECKHE TIOHSTHS
pacKphIBaTh CMBICI OCHOBHBIX XHMHYECKHX IOHSATHMA: aTOM, MOJIEKYIIa,
XMUMHYECKUI DIEMEHT, IPOCTOEC BELIECTBO, CIOXKHOE BEIIECTBO, CMECh
(oIHOpOJHAST M HEOIHOPOJHAsI), BAJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAs U
MOJICKYJISIpDHAsl Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
11 MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJIIPHBIN O00BEM,
XMMHUYECKasl pPeaKiys, KIacCH(PHUKAIUs PEaKLUil: peaKkiMyd COCIMHCHHS,
pEaKIUK PA3JIOKCHUS, PEAKIUH 3aMCIICHUs, PEaKIUu OOMEHa, JK30- U
DHJIOTEPMHUYECKHUE PEaKINH, TeIUIOBON 3 (EKT peakinu, pacTBOp, MaccoBast
JI0JIS BelllecTBa (MIPOIICHTHASI KOHIICHTPAIHSI) B paCTBOPE
12 WUTIOCTPUPOBATh  B3aHMOCBSI3b  OCHOBHBIX ~XHMHYECKUX IOHATHH U
' NPUMEHSTh 9TH OHSTHS TIPH ONMCAHUY BEUIECTB U MX MPEBPAILCHUN
13 UCIIOJIb30BaTh XUMHYECKYIO CHMBOJIHMKY JIsl COCTaBIICHUS (JOPMYJI BELICCTB
' Y YPaBHEHUI XUMHUYECKUX PEAKIIHi
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MacChl BELICCTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOTO YU€HHsI, 3aKOHa ABOTa/IpO
15 OIIPEIETIATh BAICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTMHEHHSIX
16 KJIacCH(PUIUPOBATh XMMHYECKHE peaknud (M0 YHUCIy H  COCTaBy
' Y4YacTBYIOLIMX B PEaKLUH BEIIECTB, M0 TEIUIOBOMY 3(h(eKTy)
1.7 BBIYHCIIATH OTHOCHTEIILHYIO MOJICKYJISIPHYIO i MOJISIPHYIO MacCChl BELIICCTB
18 BBIYHCIIATE MAacCOBYIO JIOJNII0O XHMHYECKOTO OJJIEMEHTa MO QopmyIe
' COETMHEHHS,
1.9 BBIYHCIIATH MAaCCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE
110 NPUMEHSATh €CTECTBCHHOHAyYHbIE METOJABl IMO3HAaHWS — HaOJIO/CHHE,
' U3MEpEeHNe, MOJICTUPOBAHNUE, IKCIIEPUMEHT (PEabHBINA M MBICIICHHBIN)
2 [To Teme: «BakHelinme npencTaBUTEIN HEOPTAaHUIECKUX BEIIECTB)
21 PacKphIBaTh CMBICII OCHOBHBIX XHMMHYECKHX MOHSITHH: OKCHI, KHCIIOTA,
' OCHOBaHHME, COJIb
99 OINpENeNATh NPHHAMICKHOCTh BEIIECTB K  ONpPEACIEHHOMY  KIlaccy
' COeIMHEHHH 10 popMyTam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
XapaKTepu30BaTh (ONMHMCHIBaTh) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB
2.4 Pa3IUYHBIX KIJIACCOB, MOATBEPXKIas OMHCAHHE MPUMEPAMH MOJEKYISPHBIX

YPaBHEHUN COOTBETCTBYIOUIUX XUMHUUYECKUX PEaKIUN




2.5

MMPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX Kauye€CTBEHHOTO
CoCTaBa, BO3MOXHOCTH IIPOTCKAHHUA XHUMHYCCKUX HpeBpaH_[eHI/Iﬁ B
Pa3JINIHBIX YCIIOBUAX

2.6

2.7

CJIEZIOBATh MpaBUJIaM IOJIb30BAHUS XMMHUYECKON MOCYI0N U J1a00paTOpPHBIM
o0OpylOoBaHMEM, a TakXKe MpaBWwiIaM OOpalleHUus C BEIIECTBaMH B
COOTBETCTBMM C MHCTPYKIHUSIMH IO  BBIIOJHEHHIO  J1a0OPATOPHBIX
XMMHUYECKUX OMBITOB 110 MOJIYYCHHIO M COOMPAHUIO ra3000pa3HBIX BEIIECTB
(BomopoJia M KHCIOPOAA), MPUTOTOBJICHHIO PACTBOPOB C ONPENCIEHHOM
MaccoBOH J0ell pacTBOPEHHOTO BEIECTBA, IIAHUPOBATH M IPOBOAWTH
XMMHUYECKHE HKCIIEPUMEHTHI TI0 PACIO3HABAHHIO PACTBOPOB MIENOYEH U
KHCJIOT C TIOMOUIbIO WHAWKATOPOB (JIaKMyc, (eHON(pTaIenH, METHIOPAHK H
Apyrue)

IPOBOANTH PACUYETHI 0 YPAaBHEHUIO XUMHUYECKOI peakuu

ITo Teme: «lepnoguyecknii 3akoH U lleproauyeckas cucreMa XUMHYECKUX
anemenToB JI. WM. MenneneeBa. CtpoeHne aToMoB. XUMHYECKAsl CBSI3b.
OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUI

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKUX TOHSATHH: SApPO aroma,
AIIEKTPOHHBIN CIIOW aTOMa, aTOMHAasi OpOHTalb, PaUyC aTOMa, XUMHUECKas
CBSI3b, oJIIpHast u HENoJsIpHas KOBaJICHTHAsI CBSI3b,
AJIEKTPOOTPHULIATEILHOCTh, MOHHAs CBS3b, WOH, KaTHOH, AHWOH, CTENEHb
OKHCJICHUS

3.2

3.3

3.4

KJIaCCI/I(bI/IIII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI

ONMUCHIBAaTh M XapakTepu3oBaTh TaOmuuHyto ¢(opmy [lepuogmueckoit
CHCTEMbI XUMHYECKUX JJIEMEHTOB: PAa3IyuaTh MOHATHS «TJIaBHAS ITOJTrPYIIa
(Arpynma)» u «obouHas noarpynna (brpymmna)», «Manbie» U «OOJbIINE»
HEepUOJIbI

packpsiBaTh  cMmbicn  Ilepuommueckoro 3akoHa J[.MI. MenneneeBa:
JIEMOHCTPUPOBAaTh TOHMUMAHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XMMUYECKHX 3JIEMEHTOB OT UX noJoxkeHus B [lepuonuueckoii cucreme

3.5

COOTHOCUTh 00O3HAu€HUs, KOTOpble uMeroTcs B Tabnuue «lleprognueckas
cucremMa xuMmuueckux dneMmeHTtoB JI.M. MengeneeBa» ¢ YHCIOBBIMHU
XapaKTCPUCTUKAMH CTPOCHHUA aTOMOB XHUMHYCCKUX 3JJICMCHTOB (COCTaB n
3apsa  anapa, oOmiee 4YHCIO OJIEKTPOHOB M paclpeiefieHHe WX 10
AIIEKTPOHHBIM CIIOSIM)

3.6

3.7

ONpeACIATh CTCIICHb OKUCIICHUS 3JIEMCHTOB B 61/1Hapme COCINHCHUAX

OonpeaAcCiIsATb BHUJ XUMHUYECKOH CBS3U (KOB&J’ICHTH ail Hu I/IOHHaH) B
HCOPTaHNUYCCKUX COCAUHCHUAX




9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI7[ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa303afmﬂ

ITo Teme: «BCH_IGCTBO U XUMHYECCKas peaKIus»

11

1.2

pacKpbIBaTh  CMBICI  OCHOBHBIX XUMHYECKHX TMOHSATHI:  pacTBop,
ANEKTPOJUTBI,  HEAIEKTPOJIMUTHI,  BJIEKTPOJUTHYECKAs  JUCCOLMAIMA,
peaKknuy HMOHHOTO OOMEHa, KaTalu3aTop, XHMHYECKOE pPaBHOBECHE,
oOpaTuMble U HEOOpAaTUMbIE PEaKIIMH, OKHCIUTEIbHOBOCCTAHOBUTEIHHBIC
peaKkuu, OKHUCIHUTENIb, BOCCTAHOBUTEIIb, OKHCJICHHE W BOCCTAHOBJICHHUE,
ajutoTpornus, aM()OTEepHOCTh, XMMHYECKasi CBS3b (KOBaJiEHTHAs, WOHHAs,
METaJUIMuecKas), KpUCTAUIMYECKas  pemeéTka,  CIUIaBbl, CKOPOCTh
XUMHYECKON peaKun

HIUIFOCTPUPOBATL B3daMMOCBA3b OCHOBHBLIX XHMHYCCKUX NOHATUH H
IMPUMCHATD OTHU ITOHATHA IIPU OIIMCAHHUU BCIICCTB U UX HpCBpaH_[CHI/Iﬁ

1.3

COCTaBJISITh  ypaBHEHHUS DBJEKTPOJIUTHUUECKON JUCCOLMALMU  KUCIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPALEHHBIE YPaBHEHHUs PEAKIMil NOHHOIO
oOMeHa

14

1.5

pacKpbIBaTh  CYIIHOCTh  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUI
MOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa ATHX PeaKIuii

IMpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHUYECKOU pCaKuu

Ilo Temam: «Hemerammipl U uX coeauHeHus» U «MeTtalwibl U HUX
COEIUHEHUS»

2.1

2.2

2.3

XapakTepu30BaTh (OMHCHIBATh) OO0IKME U creurduueckue XUMHUYECKUE
CBOWMCTBAa TPOCTBIX W CJOXHBIX BEIIECTB, MOATBEPKIasd OINHUCAHUE
MPUMEPAMHU MOJIEKYJIAPHBIX M HWOHHBIX YPAaBHEHHI COOTBETCTBYIOLIUX
XAMHYECKHUX PEaKui

COCTaBJIATb YpPaBHCHUSA peaKquI, MNOATBCPKKAAIOIMINX  CYHIECCTBOBAHUC
TeHETUYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB
MMPOrHO3UpPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX CTPOCHUA,

BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX [MPEBpPALICHHH B Pa3IMYHBIX
YCIIOBHSIX

2.4

ClIeIoBaTh MpaBUjIaM MOJIb30BaHUS XUMHUUYECKOM MOCY10i 1 1abopaToOpHbIM
o0opysoBaHHEM, a TakXke INpaBwiaM oOpalleHus ¢ BellecTBaMU B
COOTBETCTBUM C MHCTPYKIHUSAMH TIO BBIIOJHEHHUIO J1a0OPaTOPHBIX
XMMUYECKHX OIBITOB 110 TOJIYYEHHUIO U COOMPAHHIO ra3000pa3HbIX BEILECTB
(aMMHaKa 1 yTrIeKuciIoro rasa)

2.5

MPOBOJIUTH PEAKIINH, TIOATBEPIKIAIOIINE KAYECTBEHHBI COCTAaB Pa3IMIHBIX
BEIIECTB: pACIIO3HABaTh OMBITHBIM IyTEM XJIOpUI-, OpPOMHUM, WO,
kapOonar, ¢ocdar, cunukar, cyabpar, THAPOKCHIUOHBI, KaTHOHbI
AMMOHUS, HMOHBl M3YYEHHBIX METaJUIOB, NPHUCYTCTBYIOIIME B BOJHBIX




pacTBOpax HEOPraHUUYECKUX BEILIECTB

3.1

[To Teme: «XUMHUSI U OKPY>KAIOIIAsL CPEIar

pacKkpbIBaTh CMBICJII OCHOBHBIX xuMmuyeckux noHstui: IIJIK Bemectsa;
KOPpO3Us METAIIJIOB

3.2

HpI/IMeHHTB OCHOBHBIC OHepaHI/II/I MBICHHTCHBHOﬁ NCATCIIBHOCTU — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000IIECHIE, CUCTEeMATHU3AINIO, BBISIBJICHUE MPUIMHHO-
CJICACTBCHHBIX CBHSeﬁ — JJIA I/I3y‘-IeHI/ISI CBOﬁCTB BCIICCTB U XUMHUUYCCKUX
peaKIMii; EeCTeCTBCHHOHAYYHbIE METOABI IO3HAHHS — HAOIIOJCHHE,
U3MEPEHUE, MOICIIUPOBAHUE, SKCIICPUMEHT (peallbHbIM U MBICICHHBI)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1

1.1

1.2

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

[Ipenmer xumuu. Posib XMMUK B KU3HU YeJIOBEKa. XMMHSI B CUCTeMe HayK. Tena u
BemecTBa. OU3MYECKHE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHHE BEIIECTB

IToustne o Meromax Mmo3HaHus B xuMuH. Uwncrtele BemiectBa U cMecd. CIiocoObl
pazzaeneHus cMecen

1.3

14

1.5

ATOMBI U MOJIEKYJIBl. XUMHUYECKHUE IEMEHThl. CHUMBOJIBI XMMHYECKHUX 3JIEMEHTOB.
IIpocTeie U cil0KHBIE BElleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

XumMuueckas Q)opMyna. BajeHTHOCTP aTOMOB XHMMHMYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocuTenbHass atromHass Macca. OTHOCHUTEIbHas
MOJICKYJISIpHAss Macca. MaccoBas 1oasg XUMHYECKOI'0 3JIEMEHTA B COSIMHEHUU

KommuectBo BemiecTBa. Moib. MOJ'ISIpHaSI macca. BzanMocBs3b KOJIN4YCCTBA, MaCChl U

yyclia CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacu€rel mo ¢dopMmynaMm XUMHYECKUX
COETUHEHUN

1.6

dusnyeckue U XUMUYECKUE SIBJICHUS. XUMHUUECKas peakuus U €€ MpU3HaKU. 3aKOH
COXpaHEHHMS MacChl BemlecTB. XWUMHUYeckne ypaBHeHus. Kiaccuduxanms
XUMHUYECKHUX PeaKIHii (COeTUHEHMS, Pa3I0KEHUs, 3aMeIlleHus, OOMeHa)

1.7

XUMUYECKUH HSKCIEPUMEHT: 3HAKOMCTBO € XMMHUYECKOM TMOCYJIOM, C IpaBHJIaMHU
paboThI B JIaOOpaTOpPUH U MpuEMaMu OOpalIeHHs ¢ JIA0OPATOPHBIM 000PYIOBAHUEM,
M3ydeHHE M OMUCaHuEe (U3NYECKUX CBOWCTB OOPA3IOB HEOPTaHUYECKUX BEIIECTB,
HaOmoieHne (u3nyeckux (IUIaBieHUE BOCKA, TasHUE JibJla, pacTHpaHHe caxapa B
CTyNKe, KHUIEHHE U KOHJEHCalus BOJAbI) M XHMHUYECKUX (TOpEeHHE CBeuH,
IIPOKAJIMBAHUE MEIHOW IMPOBOJIOKH, B3aUMOEWCTBUE MeNla C KUCIOTOW) SIBJICHUH,
HaOJIIOZICHWe W ONKMCAaHUWEe [PHU3HAKOB IPOTEKAHUS XMMHUYECKMX peaKIMi
(pa3noxeHue caxapa, B3aUMOJICMCTBHE CEPHOM KHUCIOTBI € XJOpHIOM Oapus,
paznoxkenue runpokcuga meau(ll) mpu HarpeBaHuH, B3aUMOJEUCTBHE JKele3a C
pactBopom conu meau(ll), n3yuenue cnocoOOB pasjieneHus cMmeced (C MOMOIIbI0
MarHura, (uiIbTpoBaHUE,  BbIMApUBAaHUE, AUCTWULSLMS,  XpoMaTorpadus),
MPOBE/ICHUE OYUCTKH TIOBAPEHHOW CONM, HAONIOACHWE W ONHCAaHUE pPEe3yJIbTaTOB
MIPOBE/ICHUST OTMbBITa, WUIFOCTPHPYIOMIETO 3aKOH COXPAaHEHHs MAaccChl, CO3JaHHE
MoJiesIel MOJIEKYI (IIapOCTEPKHEBBIX )

2.1

2.2

Baxnerime npencraBuTeNn HEOPraHUYECKUX BEILIECTB

Boznyx — cMech razos. CoctaB Bo3ayxa. Kucinopoa — 27€MEHT M IPOCTOE BEILIECTBO.
Haxoxpaenue kuciopoaa B mpupojae, pusndeckne u XUMAYECKUE CBOIMCTBA (peakiuu
roperusi). Okcunsl. [Ipumenenue kucnopoga. CrocoObl MONyYeHUS KHCIOpOna B
nabopaTopur ¥ TPOMBIIUIEHHOCTH. KpyroBopoT kwuciopona B mpupozae. O30H —
AIJIOTPOIIHAS MOAUDUKAIIIS KUCIOpOAa

TeroBoil dPPekT XMMUYECKOH peakluu, TEPMOXUMHUYECKUE YpaBHEHMS, dK30- U




SHAOTEPMHUUYECKUE pEAKIMKU. TOMIMBO: Yroib M METaH. 3arps3HEHUE BO3AyXa,
yCUJICHHE TTApHUKOBOTO 3¢ (deKTa, pa3pylieHHue 030HOBOTO CIIOS

2.3

2.4

Bonopon — anemeHT M mpocroe BemecTBO. HaxokneHuwe Boxopona B IPUPOLE,
¢bu3nYecKrue 1 XUMUYECKHE CBOIMCTBA, MPUMEHEHHUE, CIIoco0bl moydeHus. Kucnorsl u
COIM

Mounsipabiii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®usnueckue cBorcTBa BoAbl. Bona kak pactBopureins. PacTtBopsl. HacwllieHHbBIE 1
HEHaCBILICHHbIE pacTBOpbl. PacTBOpUMOCTH BemiecTB B Boge. MaccoBas [oiis
BELIECTBA B pacTBOpe. XMMUYECKUE CBOMCTBA BOJbl. OcHOBaHUA. Posib pacTBOpOB B
IpUpOAE M B JKU3HM ueioBeka. KpyroBopor Boasl B Ipupoze. 3arpsA3HCHHE
IPUPOAHBIX BoA. OXpaHa M OYMCTKA IPUPOIHBIX BOL

2.6

Knaccudukanus Heoprannueckux coenunennid. Oxcunabl. Knaccudukanus oKCHIOB:
coneoOpa3ymomire (OCHOBHBIC, KHUCIOTHBIE, aM(OTepHbIE) U HecoJaeo0pas3yromue.
Homenknarypa oxcuaoB. ®Pusznueckue W XHUMHUYECKHE CBOMCTBA OKCHIIOB.
[TonydeHnue okcHa0OB

2.7

OcnoBanus. Knaccudukanusi ocHOBaHMI: MIENOYH UM HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBanuil. Du3znueckne M XUMHYECKHE CBOMCTBA OCHOBAHMMU.
[Tonyuyenue ocHOBaHUI

2.8

2.9

2.10

Kucnorsl. Knaccudpukanus xucnor. Homenxnarypa xkucnor. ®usnyeckue Hu
XUMHUYECKHE CBOWcTBA KucanoT. Psan akrtuBHoctm MeramioB H.H. bekerosa.
[Tonyyenue kucior

Comu. Howmenknarypa conedl. ®dusnueckne M XUMHUYECKHE CBOMCTBA COJIEH.
[Tonyuyenue coneit

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HECOPTaHUYCCKUX COE€TUHEHUI
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XUMUYECKUH IKCIIEPUMEHT: Ka4eCTBEHHOE OTpeelIeHHUEe COACPIKaHUs KUCIOpoa B
BO3/IyXe, MOJIydeHre, cOOMpaHue, paclo3HaBaHUE W M3y4eHUE CBOMCTB KHCIOPOJA,
HaOJTI0/ICHNE B3aUMOJICHCTBUS BEIIESCTB ¢ KUCIOPOJIOM U YCIIOBUS BO3HUKHOBEHUS U
MIpEeKpaIeHus: ropeHus (Imokapa), 03HAKOMIICHHE ¢ 00pa3IiaMi OKCHIIOB U OITUCAHHE
WX CBONCTB, MOJyueHUe, coOupaHue, pacrio3HaBaHUE U U3yueHHE CBOMCTB BOJOPOA
(ropenue), B3aummopeiicTBue Boaopoga ¢ okcuaom menu(ll)  (BozmoxkHO
MCIOJIb30BaHNE BUIEOMATEPHAIIOB), HAOMIOACHHE 00pa3IloB BEIIECTB KOJTHMUECTBOM |
MOJIb, HCCIEAOBaHHE OCOOCHHOCTEH pAcTBOPEHHS BEIIECTB C  Pa3IHMYHOM
pPacTBOPUMOCTBIO, MPHUTOTOBIEHHE PACTBOPOB C OMpeAeNEHHOM MaccoBOW Aojei
pacTBOPEHHOTO BEIIECTBA, B3aUMOJAEWCTBHE BOJBl € MeTaljIaMH (HAaTpUEM H
KaJbIieM) (BO3MOXKHO HCIOJIb30BAHHUE BUACOMATEPUAIIOB), OMIPEICIICHIE PACTBOPOB
KHCIIOT W IIeJOYeH ¢ TIOMOIIBIO HHJUKATOPOB, HCCJICIOBAaHUE O0O0pa3IoB
HEOPTaHWYECKHUX BEIIECTB PAa3IMUHBIX KJIACCOB, HAOJIOJICHUE W3MEHEHUS OKPACKU
WHJMKATOPOB B PAacTBOPAX KHUCIOT U IEI0YeH, U3ydeHHEe B3aUMOJCHCTBUS OKCHJIA
meau(ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C MeETalUIaMH, PEaKIIHi
HEUTpanu3aluu, TMOJIYyYeHHEe HepPacTBOPUMBIX OCHOBAHHUM, BBITECHEHHE OJHOTO
MeTayjia JPYyTMM U3 pacTBOpa COJIM, PEIICHHE SKCTIEPUMEHTAIBHBIX 3a7ad M0 TeMe
«Baxnennme KiIaccel HEOPraHMYECKUX COSUHEHUN»




IIepnonnueckuit 3akoH u Ilepuoanueckas cucteMa XMMUYECKUX 3i1eMeHToB [I.1.
MenpeneeBa. CTpoeHre aTOMOB. XUMHUYECKast CBSI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH

3.1

[lepBble MOMBITKH KIacCU(UKALMU XUMHYECKHX 3JeMeHTOB. lloHsTHEe O Tpymmax
CXOAHBIX DJEMEHTOB (IIEJOYHBIE U WIEIOYHO3EMENIbHBIE METAJUIbl, IaJOTEHBI,
WHEpTHBIC Ta3bl). ODJIEMEHTHI, KOTOphIE O00pa3yloT aM{QOTEpHbIE OKCHIBI H
TUAPOKCHIBI

3.2

Ilepnonnueckuit 3akoH. llepuommyeckas cucrema xumudeckux snemeHToB JI.H.
MenpeneeBa. Koporkonepuomnas u anmuuHHomepuonHas (opmsl [lepuogudeckoit
cucreMbl Xxumudeckux dieMeHtoB J[.M. MenneneeBa. Ilepuonsl u  rpynmsl.
@u3HYeCKUil CMBICI IOPAIKOBOIO HOMEpa, HOMEPOB IIEPUOJIA U IPYIIILI JIEMEHTA

3.3

3.4

3.5

3.6

Crpoenne aromoB. CocrtaB aToMHbIX siaep. M3otombl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000J04YeK aroMoB  mepBbIX 20  XUMHUYECKHX  DJIEMEHTOB
[Iepnonnueckoir cucremsl J.M. Menneneea. XapakTepUCTHKAa XUMHUYECKOIO
3JIEMEHTA MO ero noyioxxeHuto B [lepuogunueckoii cucreme [I.M1. Menneneena

3aKOHOMEPHOCTM  M3MEHEHHs  paauyca aTOMOB  XHMHUYECKHX  DJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO IpyIIlaM M NEepuojaM. 3HA4YCHHE
[Tepuonnueckoro 3akoHa u llepuoanveckor CUCTEMbl XUMHUUYECKUX 3JIEMEHTOB IS
pa3BUTHS HayKu U npakTuku. .M. MenaeneeB — yu€HbIN U IpaXJaHUH

Xumuyeckass  cBa3b. KoBaneHTHas  (moyispHasT W HEMOJIApHAs)  CBS3b.
DNEKTPOOTPUIATENILHOCTh XUMUYECKHX AJIeMEeHTOB. loHHAas CBS3b

Crenenp okucienus. OKHUCIUTEILHOBOCCTAHOBHUTENbHBIE peakuuu. [Iporeccs
OKHCJICHUS U BOCCTaHOBJICHUA. OKUCIUTENN U BOCCTAHOBUTEIHU

3.7

XUMUYECKUI IKCIEPUMEHT: U3y4YeHHE 00pa3lioB BEIIECTB METAUIOB U HEMETAJLIOB,
B3aMMO/JICICTBUE TMAPOKCHIA IIUHKA C PACTBOPAMM KHMCIIOT U IEN0YEH, IPOBEACHHE
OTBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(ropeHue, peakliuy pa3iokKeHHs, COeTUHEHNS)

9 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COAEPKAHUSA

11

1.2

BemectBo n xumunueckas peakuus. [lopropenue

Ilepuonnueckuii 3akoH. I[lepuonnueckas cucrteMa XUMHUYECKMX dieMeHToB JI..
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHMH CBOWCTB
XAMHYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KA, KAIbIUA U UX COCTUHEHUN
B COOTBETCTBHH C MOJIOKEHUEM JIEMEHTOB B [lepronueckoii cuctemMe u CTpOCHUEM
MX aTOMOB

CrpoeHnue BellecTBa: BUJIbI XUMUYECKON CBSI3U. THUIBI KPUCTAINIMYECKUX PEIMIETOK,
3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOM PEMETKH W BHUIA
XUMU4YecKor cBs3u. Kiaccuukanus U HOMEHKIATypa HEOPTaHMYECKHX BEIIEeCTB
(MexxIyHapoHas W TpUBHAIbHAS ). XUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIINXCS K
pa3IMYHBIM  KJIacCaM  HEOPraHMYEeCKUX COCIMHEHWW, TEeHETHYecKas CBA3b




HCOPTaHUYCCKUX BCIICCTB

1.3

Knaccugukanus XuMHUUECKUX peakiuil M0 pa3lIu4yHbIM MpU3HAKaM (110 4YUCIy U
COCTaBy Y4YacTBYIOIIMX B pEaKLUWW BEIIECTB, IO TemioBoMy 3ddekry, 1o
U3MEHEHHIO CTETEeHEH OKMCIIEHUS XMMHYECKHX DJIEMEHTOB, MO OOpPaTUMOCTH, IO
YYaCTHIO KaTajlu3aTopa). DK30- M SHIOTEPMUYECKHUE PEaKIMH, TePMOXUMHYECKUE
ypaBHeHus. [IoHsATHE O CKOPOCTH XMMUYECKOU peaKkIuu

1.4

1.5

1.6

1.7

[TonsitTue 00 o0OpaTUMBIX U HeOOpaTHUMbIX XMMHUYECKUX peaknusax. [lonstue o
TOMOT€HHBIX M TETEPOTreHHBbIX peakuusx. [loHATHE O XUMHUYECKOM pPaBHOBECHUHU.
@axkTophl, BIMSAIOIIME HA CKOPOCTb XMMHMUYECKOM pEaKIUUu U I0JIOKEHHE
XUMHUYECKOI'O PABHOBECHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC p€aKknuu, BHCKTpOHHBIfI 0aJaHC OKUCIUTENILHO-
BOCCTaHOBHUTEIBbHOU p€aKknu. CocraBnenue ypaBHeHI/Iﬁ OKHCIHUTEIBHO-
BOCCTaAaHOBUTCIIbHBIX peaKuHﬁ C UCITIOJIb30BAHUCM MCTOAA JICKTPOHHOTI'O Oamanca

Teopust 2IEKTPOIUTHUECKON JUCCOLMALMU. OJIEKTPOJIUTBI U  HEIIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MeXaHuU3M JAHMCCOLMALIMM BELIECTB C Pa3jIMYHBIMM BUIAMU
xumuyeckoi cBsi3u. CreneHp auccouuanuu. CuiibHble M Cila0ble 3JEKTPOJIUTHI.
Peakiun uMoHHOro oOMeHa. YcIOBHMsS MPOTEKaHWs peaklUil HOHHOTO OOMEHa,
IOJIHBIE M COKpallléHHblE HOHHBbIE ypaBHeHUs peakuuil. CBoiicTBa KHUCIIOT,
OCHOBaHUM M COJIEH B CBETE MPEJCTABICHUN 00 3JIEKTPOJUTUUYECKON AMCCOLUAIINH.
KauectBenHnble peakiiuu Ha HOHBL. [IoHATHE O TMApOIIH3E CoNen

XUMHUUECKUH IKCIIEPUMEHT: 03HAKOMJICHHE C MOJEJIAIMU KPUCTANIMYECKUX PEIIETOK
HEOPraHWYECKUX BEIECTB — METAJUIOB M HEMETAILIOB (TpaduTa U anmasa), CI0KHBIX
BEUIECTB (XJOpHUAA HATpHsl); MCCIEAOBAHUE 3aBHCUMOCTH CKOPOCTH XHMHUYECKOU
peakuuu oT BO3/IEICTBUS pa3IMYHbIX (akTOpoB; UCCIIEI0BAaHHE
JIEKTPOIIPOBOJHOCTH PAcTBOPOB  BELIECTB, Mpolecca AUCCOLUALNM  KHCIOT,
niesoue M cosie (BO3MOXKHO HCIIOJIb30BAaHHE BUJIEOMATEPHANIOB); IPOBEICHUE
OTBITOB, WJUIIOCTPUPYIOUIMX TNPU3HAKU TMPOTEKAHUS peakluil HMOHHOro oOMeHa
(oOpa3oBaHuMe oOcaaka, BbAeJIeHHE Ta3a, oOpa3oBaHHUE BOJIbI);  OIIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPHI  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUI
(ropeHue, peakIMM pa3IOXKEeHHs, COEIMHEHMs); paclo3HaBaHHUE HEOPraHHMYECKUX
BCIIICCTB C IIOMOIIIBIO KadC€CTBCHHBIX peaKHI/Iﬁ Ha HMOHBI, peIICHUC
SKCIICPUMCHTAJIBHBIX 3a1a4

HewmeTannel u UX coeaMHEHUS

2.1

2.2

O6mas xapakrepucThka ragoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne M (U3MYECKHE CBOWCTBAa MPOCTHIX BEIIECTB —
rajoreHoB. XHMHYECKHE CBOHCTBa Ha IpHUMepe XJopa (B3aUMOJICHCTBHE C
MeTajulaMH, HeMeTaJUlaMH, Iierodamu). XiopoBogopod. ComnsHas KHCIIOTA,
XMMHUYECKHE  CBOWCTBa, TMoylyueHHe, npuMeHeHue. [JleiictBue xjopa U
XJIOPOBOJIOPOJIa Ha OPTaHU3M 4esoBeka. BakHeiue XJIopuabl 1 UX HaX0XJIEHHE B
npupoze

OO6mas xapakrepuctuka 31eMeHToB VIA-rpynmnsl. OcoOeHHOCTH CTPOSHHs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCJIOPOAA U Cephbl. AJJIOTPOIHBbIE MOAM(DUKALMU KUCIOPOJA U CEpHI.




2.3

2.4

XuMuyeckue cBoiicTBa cepbl. CepoBOIOPO, CTpoeHUE, PUINISCKUE U XUMUIECKHE
cBorcTBa. OKCUIBI Cephl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHI0B. CepHas KHCIIOTa,
buznyeckne U XMMUYecKre CBOMCTBA (00IIMe KaK MpeACTaBUTENS Kilacca KUCIOT U
cnenuduyeckre). XUMHUYECKUE PEAKIUH, JIekKAIIHMe B OCHOBE IPOMBIILICHHOTO
crioco0a TMoiaydeHus cepHod KHuCioThl. [lpumeneHnue. Coau CEepHOM KHCIOTHI,
KaueCTBEHHAs] peakius Ha cynbdaT-uoH. HaxoxaeHue cepsl M e€ COCIUHECHUU B
npupoje. XUMUUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpellbl COCIMHEHUSIMHU CEepbl
(KUCTIOTHBIE  JOXIW, 3arps3HEHUE BO3AyXa U  BOJOEMOB), CIIOCOOBI  €ro
MpeA0TBpALCHUS

O6mas xapakrepuctuka 3ieMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEepHBIC CTEIIEHU OKUCIICHHS. A30T, pacpoCTpaHEHHUE B MIPUPOAE, PU3UIeCKIe
U XHMHYECKHE CBOIcTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, €T0 PU3UICCKHUE U
XUMHUYECKHE CBOWMCTBA, ToNydyeHUe U npuMeHnenne. Conu aMMOHUS, UX (pusmdeckue
U XMMUYECKHUE CBOWCTBa, MpuMeHeHue. KauecTBeHHAasi peakiusi Ha WOHbI aMMOHHSI.
A3OTHas KUCIIOTa, e€ monyyeHue, Gu3nueckue U XUMUYecKue CBOICTBa (00IIue Kak
MpEJICTaBUTENS Kiacca KUCIOT W crenududeckue). Mcmnonb3oBaHue HUTPATOB H
coJiell aMMOHHUS B KaueCTBE MHHEPAIbHBIX YAOOpeHUN. XUMHYECKOoe 3arpsi3HeHue
OKpYXarollel cpelbl COCAMHEHMSIMH a30Ta (KUCIOTHBIC MJOXKAM, 3arpsa3HEHHE
BO3/yXa, IOYBBI U BOJJOEMOB)

®dochop, amrorponHble Momudukanuu (Gocdopa, ¢uzHUECKHE W XUMHUYECKHE
cBoiictBa. Oxcup docdopa(V) u dbochopHas KuCIOTa, PUINYECKUE U XUMUUECKHE
CBOliCTBa, moxydeHue. lcmnonb3oBanue ¢ochaToB B KA4YeCTBE MHHEPAIbHBIX
ynoopeHuit

2.5

OO6mas xapakrepuctuka 31eMeHToB |V A-rpynmbsl. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHMA. YTIJIEpOA, aJUIOTPOINHblE MOAM(UKaLNY,
pacrpocTpaHeHHe B MpHpoJie, pU3NUEecCKue M XUMHUYECKHE CBOWCTBA. AncopOuus.
KpyroBopor yriepoga B mnpupoae. Oxkcuzael yriaepojga, HX (QHU3HMUECKUE HU
XUMHYECKHE CBOWCTBA, JEMCTBUE HA )KMBBIE OPTaHU3MBI, I0JIYy4EHHE U IPUMEHEHUE.
DKkoyiorudeckue TMpoOJemMbl, CBsi3aHHBIe ¢ okcuaoMm yraepoga(lV); rumoresa
100aTbHOTO TOTEIUICHHS KJIMMaTa; MapHUKOBBIN 3 deKT. YroapHas kucimoTa u e
coimu, UX (U3NYECKHe M XHUMUYECKHE CBOMCTBAa, IOJyYE€HHE U IPUMEHEHHE.
KauectBennast peakuust Ha kapOoHaT-HOHBL. Vcmonb3oBaHue KapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO035HCTBE

2.6

[lepBoHavanbHble TMOHATUS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COEIUHEHUSX
yriepoja (MeTaH, TaH, dTWJICH, alleTUIICH, 9TaHOJI, TIIUIEPUH, YKCYCHAsl KUCIIOTA).
Hx cocraB u xumndeckoe crpoeHue. [1oHsTre o OMoIOrnYecKn BaKHBIX BELIECTBAX:
KUpax, Oenkax, yrieBoJaXx — M HMX pOJIM B JKU3HM 4eloBeka. MaTepuaiabHoe
€MHCTBO OPraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUN

2.7

Kpemuuii, ero ¢usnueckne m XMMHYECKHE CBOMCTBA, MOJIyY€HHUE U NPUMEHEHHE.
Coenunenus KpeMHusl B ipupoje. Oomme npencrapieHus 00 okcuzae kpemuusi(1V)
U KpeMHueBoil kuciore. CHUIMKaThl, MX HCIOJb30BaHHE B OBITY, MEIULMHE,
IIPOMBIIUIEHHOCTH. BakHeillne crpouTenbHble MaTepHallbl: KepaMHUKa, CTEKJIO,
eMeHT, OeToH, kene300eroH. [Ipobrempl  0€30MaCHOTO  HCIIONIH30BAHHS




CTPOUTCJIbHBIX MAaTCPHAJIOB B HOBCCHHGBHOﬁ KHU3HHU

2.8

XUMHUYECKUH IKCIIEPUMEHT: U3y4eHHEe 00pa3IoB HEOPTaHUIECKUX BEIECTB, CBOWCTB
COJISIHOW KHCJIOTBI; IPOBEJICHUE KAYECTBCHHBIX pEAKIMid Ha XJIOPUI-UOHBI H
HaOJIOJICHUE TPHU3HAKOB WX MNPOTEKAHHS; OIBITH, OTpPaKAIOIIUEe (U3NYECKUE U
XMMHYECKHE CBOWCTBA TAJOICHOB M MX COCIMHEHHU (BO3MOXHO HCIOJIb30BaHUE
BUJEOMATEPHAJIOB); O3HAKOMJIICHHE ¢ o0Opa3uamMu XJOPHAOB (TaJOT€HUIOB);
03HAaKOMJICHHE C 00pa3liaMH cepbl U €€ COeIUHEHHSIMH (BO3MOXHO UCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); HaOJIOJIEHHE Tpoliecca OOYIJMBaHMS caxapa IO JCHCTBUEM
KOHIICHTPUPOBAaHHOW  CEPHOM  KHCIIOTHI; HM3YYCHHE XHUMHYECKHX  CBOMCTB
pa30aBICHHON CEpHOW KHCIOTHI, MMPOBEJICHUE KAaUYSCTBEHHOW peakuy Ha Cyibdar-
WOH M HaOJIIOJICHUE NpU3HAKa e€ MPOTEKaHWs; O3HAKOMIICHHE C (U3MYSCKHMHU
cBoiicTBaMH a30Ta, (ochopa M HX COeAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), 00pasaMu a30THBIX U (HOCHOPHBIX yMOOpEHUH; MONyueHue,
coOMpaHWe, paclio3HaBaHWE ¥ UW3YYCHHE CBOWCTB aMMHaKa; IPOBEICHHE
Ka4eCTBEHHBIX PEaKIUi Ha HOH aMMOHUS U QochaT-uOH U U3YYCHUE MTPU3HAKOB MX
NPOTEKaHUS, B3aUMOJCHCTBUEC KOHIICHTPHUPOBAHHOW A30THOW KHCJIOTHI C MEJbBIO
(BO3MOXKHO UCTIOJIb30BaHUE BUJICOMATEPHAJIOB); U3yUCHHE MoJIeIei
KPUCTAUTMYECKUX PEIIETOK anMasa, Trpadura, QyuiepeHa; O3HAKOMIICHHE C
poIieccoM  ancopOIUM  pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM |
YCTPOMCTBOM NPOTHBOra3a; IOJydeHHe, cOOMpaHue, paclio3HaBaHUE M H3YYCHUE
CBOMCTB YIJIGKHCIIOTO Ta3a; MPOBEJCHHE KAYSCTBCHHBIX pEakiMii Ha KapOOHAT- u
CHJIMKAT-UOHBl W M3YYCHHE TPHU3HAKOB HX MPOTEKAHHS;, O3HAKOMIJICHHE C
NPOIYKIUCH CHIIMKATHON MPOMBIIIJICHHOCTH; PEIICHUE 3KCIIEPUMEHTAIBHBIX 3324
1o Teme «BakHeine HeMeTauTbl U UX COCMHECHUS

3.1

3.2

3.3

Mertamisl 1 uX COCINHCHUA

OO0mas xapakTepUCTHKAa XUMHUYECKUX SJIEMEHTOB — METAJUIOB HAa OCHOBAaHWUU UX
nonoxkeHus B Ilepuoauueckoit cucreme xumMuueckux sneMeHToB .M. MenneneeBa
U cTpoeHust aToMoB. CTpoeHre MeTauioB. Meramnndeckas CBsi3b U METaJNINYeCcKas
KpUCTAJUTHYECKasi peméTka. DIEKTPOXUMUYECKHUH PsJT HAMIPSHKEHUH METaJJIOB

dusnueckue M XUMHUYECKHE CBOWCTBa MeTaioB. OOmue crocoObl IMONyYeHHS
MmeTauioB. [loHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTBI UX OT
koppo3uu. CriaBbl (cTajib, YyryH, JIOPATIOMMHUN, OpOH3a) M MX IpPUMEHEHHE B
OBITY M TPOMBILIEHHOCTH

H_IGJ'IO‘-IHBIG METAaJJIbl: IIOJIOXKCHHUE B HepHOI[HIICCKOﬁ CHUCTCEME XHMMHUYCCKUX
9JICMCHTOB I[I/I MeHz[eneeBa; CTPOCHUC HX aTOMOB; HAXOXJICHUC B IPHUPOIAC.
dusznueckne U XMMHUYECKHE CBOMCTBa (Ha OpuUMEPC HATpHUA U KaHI/ISI). OKCI/II[LI n
TUAPOKCUABI HATPUA U KaJIUA. HpI/IMCHCHI/IC IIEI0YHBIX METANIOB U UX COCAUHEHUI

3.4

[I{erouHO3€eMeENBbHBIE METAJUIBI MAarHUil M KaJIbLMiL: nojokeHue B [lepmoanueckoi
cucreme xumuuyeckux odiemeHToB .M. MeHaeneeBa; CTpO€HHME UX AaTOMOB;
HaxOoXJeHue B npupoae. Pu3nyeckue U XUMHUYECKUE CBOMCTBA MarHUs M KajbLMsl.
Baxwneiimme coeauHeHus Kaublus (OKCHUI, TUAPOKCH, conn). JKECTKOCTh BOABI U
CHoCcoO0BI €€ yCTpaHeHus

3.5

AmromuHuit: nonoxkenue B Ilepuomnueckoit cucteme xummueckux snemeHtoB [I.U.




MenpeneeBa; CcTpoeHUE aTOMa; HaXOXJAeHUE B rpupoae. Ouznueckue u XUMHUECKUE
CBOICTBa aTFOMUHMS. AMDOTEPHBIE CBOMCTBA OKCH/IA ¥ TUAPOKCHIA ATTFOMUHHS

3.6

Kene3o: nonoxenue B Ilepronnueckoi cucremMe XUMHUYECKUX 3yemeHToB J[.U.
MemnzeneeBa; CTpO€HUE aTOMA; HaXxOXAeHHUE B npupoje. Pusnueckue U XuMHUYECKHE
cBoMcTBa kene3a. Okcuabl, ruapokcunsl u conu sxeneza(ll) u sxenmesza(lll), ux
COCTaB, CBOMCTBA U IIOJIy4YCHUE

3.7

XUMHUYECKUH IKCIEPUMEHT: O3HaKOMIJIEHHE C 00pa3llaMyd METaJJIOB M CIUIABOB, MX
(GU3HYECKUMU CBOWCTBAMU; U3YYCHUE PE3YyIbTATOB KOPPO3UU METAIOB (BO3ZMOXKHO
UCTOJIb30BaHUE  BUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEHCTBHS  OKCHIA
KampllUsi W HATPUS C BOJMOW (BO3MOXKHO HCIOJIB30BaHUE BHUIACOMATEPUATIOB);
HCCIICIOBAHUE CBOWMCTB KECTKOM BOJBI; IPOLECCAa TOPEHUS Keje3a B KUCIOPOJe
(BOBMOXXKHO  WCIOJIB30BAHWUE  BHJICOMAaTEPUANIOB);  MPH3HAKOB  MPOTCKAHHUS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI (MarHus, KaJlblHs, aTFOMUHUS, [TUHKA, sxene3a(ll)
u keneza(lll), memu(ll); HaOGmrOmEeHWE W ONMHMCAHHWE TMPOIECCOB OKPAITUBAHMSI
IUIAMEHH HMOHAMM HATpUs, KalIusg W Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); UCCIIETOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHIA ATFOMUHUS H
THIPOKCUIA IIUHKA; PEHICHHE JKCIICPUMEHTANBHBIX 3a7ad 1Mo Teme «Bakueiimme
METAJIIBI U MX COCTUHCHUS

XuMus U OKpYyKaromasa cpeaa

4.1

HoBsie matepuansl u TexHOJIOrMU. BellecTBa 1 MaTepuasbl B MOBCEAHEBHOM KU3HU
yejoBeKa. XUMHUsS U 340pOBbe. be3omacHoe UCnoib30BAHUE BEIECTB U XUMHYECKHUX
peakiuii B ObITy. [lepBas momoIs Ipyu XUMHUECKUX 0XKOTaX U OTPABICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKOM TIpaMOTHOCTU. XUMHUYECKOE 3arps3HEHHE OKpYXKarolleu
cpensl [1JIK. Ponb XMMuM B pemIeHUH HKOJOTHYECKHX mpobieM. Ilpupoansie
UCTOYHUKU YIJIEBOAOPOJOB (Yrojb, HPHUPOAHBIN Ta3, He(pTh), NPOAYKTHI UX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

4.3

XVUMUYECKUN SKCIEPUMEHT: H3ydeHHE OOpa3loB MaTepuajoB (CTEKJIO, CILIABBI
METaJIJIOB, MTOJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OEPA3OBAHUS

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHHUSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOT'O
o0m1ero oopazopanus Ha ocHoBe PI'OC

1

1.1

1.2

[IpencraBnenue:

O T[I03HAaBAaEMOCTU SIBJICHWHA MPHUPOJBI, TOHUMAaHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XHMMHYECKOH Hayku Kak oO0JIaCTH COBpPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIeH KynbTyppl U INPaKTHYECKOH
NeSITeIbHOCTH YeJIOBEKa B YCIIOBHSX COBPEMEHHOI'O OOIECTBA; TIOHUMaHUE
MeCTa XUMUU CPEIU IPYTUX €CTECTBEHHBIX HAYK

O HAYYHBIX MCTOJAAX IIO3HAHHA, B TOM YHCJIC OSKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOAAX HUCCICAOBAHHNA BCIICCTB U U3YUCHUSA XUMHWYCCKUX
peaKHHﬁ; YMEHHUE HUCIIOJIB30BATH MOJCIN JIA 00BACHEHUS CTPOCHUA
4TOMOB U MOJICKYII

1.3

o chepax mnpodeccHOHATEHON AEATETLHOCTH, CBS3aHHBIX C XHMHEH U
COBPEMEHHBIMH  TEXHOJOTHUSMH, OCHOBAaHHBIMM Ha  JIOCTHIKEHHUSX
XUMHYECKON HAYKH, YTO MO3BOJIUT OOYYAIOUIMMCS paccCMaTpUBaTh XUMHIO
Kak chepy cBoeii Oyayuieil mpodeccnoHaNbHON ASSITENTFHOCTH U CAENATh
OCO3HAHHBIN BBHIOOP XMMHH Kak MPO(UIBLHOTO IpeIMeTa MpH Mepexoe Ha
YpOBEHB CpeHEro 001Iero 0opazoBaHus

Brnanenune cuctemMoll XMMHUYECKHUX 3HAHUM U YMCHHUEC NIPUMCHATL CUCTCMY
XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIINE XUMHUECKUE TTOHITHS: XUMUYECKHUI AJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, MPOCTOE MU CJOKHOE BEUIECTBO, OAHOPOAHAS M HEOAHOPOIHAS
CMECh, OTHOCHUTEIIbHBIE aTOMHAasi W MOJIEKYJISIPHAsE MaccChl, KOJUYECTBO
BEIIECTBA, MOIIb, MOJIIpHAs Macca, MOJSIPHBIA OOBEM, OKCHIA, KHCIOTa,
OCHOBaHHE, COJb (CpelHss), XUMHUYECKasl Peaklvs, PeaklUd COCIHHEHUS,
peakiy Pa3NoKEHHs], PEeaklUy 3aMelleHHs], pPeaklud OOMEHa, TeIUIOBOU
3¢ deKT peakiu, 3K30- U SHAOTEPMHUECKUE PEAKIH, PacTBOP, MaccoBas
JIOJISI XUMHAYECKOTO AJIEMEHTA B COCIMHEHUH, MACCOBAsI JIOJISI U TTPOLICHTHAs
KOHIICHTpALIMsI BEUIECTBA B PACTBOpE, SAPO aTOMA, BJIEKTPOHHBIM CIION
aToMa, aroMHasi oOpOWTamb, paJuyC aroMma, BaJIEHTHOCTh, CTEIEHb
OKHCJIEHUS, XUMHUYECKas CBSI3b, AJEKTPOOTPULATEIBLHOCTh, NOJIApHAs |
HEMOJIIpHAasi KOBAJIEHTHAs CBsI3b, MOHHAs CBS3b, METAJUIMYECKas CBS3b,
KpUCTaJNIM4eckass  pemiérka  (aToMHas,  HWOHHAs,  MeTaJuIndecKas,
MOJIEKYJISIpDHAsi), HMOH, KAaTUOH, aHUOH, OJJIEKTPOJIUT U HEDIEKTPOJIUT,
ANEKTPOIIUTUYECKAS JIMCCOITHALINS, peakuuu HOHHOT'O oOMeHa,
OKHCIIMTEIbHO-BOCCTAHOBUTEILHEIC peaxuuu, OKHCIIUTEIb u
BOCCTAHOBUTEIb, OKHCJIEHUE W BOCCTAHOBJIEHUE, DJIEKTPOIU3, XUMUUYECKOE




paBHOBeCHE, OOpaTHMbIe U HEOOpaTUMBIC PEAKIUH, CKOPOCTh XUMHUYECKOM
peakiuu, katanuzarop, [1/IK, koppo3ust MmeTamios, CriiaBbl

2.2

2.3

OCHOBOIIOJIAralIIfe 3aKOHbl XMMHH: 3aKOH COXPAaHEHHMS  MaccChl,
nepuoanueckuid 3akon JI.JM. MeHneneeBa, 3aKOH NOCTOSIHCTBA COCTaBa,
3aKOH ABOTaJIpo

TEOPHH XHAMUH: ATOMHO-MOJICKYJISIpHAS Teopus, TEOpHs
AJICKTPOJIUTUYECKON JTUCCOIHAITTN

BJ'Ia,Z[CHI/Ie OCHOBaMHM XHMHUYECKOM I'PaMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHHE MPAaBUIBHO UCIOJIb30BaTh W3YUYEHHBIE BELIECTBA U MarepHaibl (B
TOM YHCJIE€ MHUHEpAIbHBIE YIOOPEHHUs, METAIIbl M CIUIaBBI, NPOIYKTHI
nepepadoTKU MPUPOJHBIX UCTOYHUKOB YTIIEBOJOPOIOB (YIJIsl, IPUPOIHOTO
rasza, He()TH) B OBITY, CEILCKOM XO3sIICTBE, Ha MPOU3BOJICTBE M TOHUMaHUE
3HAUEHUS KHUPOB, OEIKOB, YIIIEBOAOB ISl OPTaHM3Ma YEIOBEKa; YMEHUE
IIPOrHO3UPOBATH BIUSHHUE BELIECTB U XMMUYECKUX IIPOLIECCOB HA OPraHU3M
YeJI0BEKa U OKPYKAIOLIYI0 IPUPOJIHYIO Cpeny

3.2

YMEHUE WHTETPUPOBATh XUMHUYECKHE 3HAHHUS CO 3HAHUAMHU JIPYTUX
y4eOHBIX TPEAMETOB

3.3

3.4

HaJIMYME OIbITa paboThl C Pa3IMYHBIMU MCTOYHMKAMHM WH(POPMALUU 110
XUMUM  (Hay4dHas ¥ HAy4yHO-TIONYJSpHAas  JIUTEpaTypa, CIOBapH,
CIPaBOYHHMKHU, UHTEPHET-PECYPCHI)

YMCHHC 00BEKTUBHO OLICHUBAThb HHQ)OpMaHI/IIO O BC€IICCTBAX, HX
MPpEBpalICHUAX U MPAKTUYICCKOM IIPUMCHCHHUHN U YMCHUC UCIIOJIb30BATH eé
JJI1 pCIICHUA y‘le6HO-H03HaBaTeJ'IBHBIX 3aJa4d

Brnanenne ocHoBaMM MOHATUIHOIO ammapara U CHUMBOJIMYECKOTO S3bIKa
XUMHHU JJIS COCTaBIEHUsI (pOpMyNT HEOpPraHMYECKUX BEIIECTB, YPaBHEHUI
XUMHUYECKHX peakluii; ocHoBaMH XxuMmHuueckoil HomeHknaTypsl (IUPAC u
TPUBUAIBHOI)

YMeHue OOBSACHATH CBSA3b MOJOXKEHUs »3ieMeHTa B Ilepuoanueckoit
CUCTEME C YHUCIIOBBIMU XAPAKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHUX
JIEMEHTOB (COocTaB M 3apsii  sipa, oOOIIee YHUCIO 3IIEKTPOHOB),
pacupenesieHueM JJIEKTPOHOB 110 JHEPreTUYECKUM YPOBHSAM aTOMOB
MIEPBBIX TPEX MEPUOIOB, KAIKs U KaabLUs

[IpencraBienue O NEPUOAMYECKOW 3aBUCHUMOCTH CBOMCTB XHUMHUYECKUX
JNIEMEHTOB (paAnyCc aToMa, OJIEeKTPOOTPHUIIATENBHOCTh), TMPOCTHIX U
CJIO’KHBIX BELIECTB OT IOJIOKEHUS dJIEMEHTOB B llepuoanueckoin cucreme
(B ManpIX MepUOJax M TJABHBIX MOJTPYIMIMAX) U AJIEKTPOHHOTO CTPOCHHS
aToma

YMmenue kinaccuuuupoBarh:

7.1
7.2

XUMHUYCCKUC 3JICMCHTEI

HCOPraHNYCCKUC BCUICCTBA

7.3

XUMHNYECCKUEC pCaKINn




YMeHue onpeneinrh:

8.1 BaJICHTHOCTH M CTEIIEHb OKUCIIEHUSI XUMUYECKUX JIEMEHTOB, 3apsijl HOHA
8.2 BUJI XUMHUYECKOM CBSI3M U TUI KPUCTAUIMYECKOM CTPYKTYpbl B
' COEIMHEHUSIX
8.3 XapakTep Cpebl B BOAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHUCJIUTEIb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBaTh GU3NUECKUE M XUMUUYECKHE CBOMCTBA!
MPOCTBHIX BEHIECTB (KHUCIOPOJ, O30H, BOAOPOJ, rpadur, anmas, KpeMHUH,
9.1 asoT, docdop, cepa, XJIOp, HATPUH, KaJTUH, MArHUH, KaJIbIIUH, ATFOMUHUN,
KENe30)
CIIO)KHBIX BEILECTB, B TOM 4YHCII€ UX BOJHBIX PacTBOpPOB (BOJa, aMMHUAK,
XJIOPOBOJAOPOJ, CEPOBOAOPOJ, OKCHUIBI U TUAPOKCUIbl MeTawioB I-II1A
9.2 rpynmn, amomunus, meau (Il), nmunka, xenesza (11 u 1ll), okcuner yriepona
' (1 u 1V), kpemuus (1V), azora u dochopa (Il u V), cepur (IV u VI),
CepHHCTasi, CcepHasi, a30TUCTas, a30THas, (QocdopHas, yroipHasd,
KpEeMHHUEBasi KUCII0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEPU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa M CTPOCHHs, MPUMEHEHUE BEIIECTB B 3aBUCHMOCTH OT HX
' CBOMCTB, BO3MOXKHOCTb TPOTEKAaHUS XUMHUYECKHX TIpEBpallleHud B
Pa3IUYHBIX YCIOBUSIX
10 YMeHue coCTaBIsATh MOJIEKYJSPHbIC U HOHHBIE YPaBHEHUS Peakiuii, B TOM
qHCle:
10.1 peakimii H'OHHOTO 0OMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKINI
10.3 WUTIOCTPUPYIOIIAX XUMHYECKHE CBOWCTBA HM3YyYEHHBIX KIIACCOB (TPYIIN)
' HEOPraHUYEeCKUX BEIECTB
10.4 MOATBEPHKIAIOIIUX TEHETUUECKYIO B3aUMOCBSI3b MEKIY HUMHU
11 YMeHUe BBIYHUCISTh (TPOBOJUTH PACUEThI):
111 OTHOCHTEIIbHYIO MOJIEKYIJISIPHYIO M MOJIIPHYIO MacChl BEUIECTB, MAaCCOBYIO
' JIOJTF0 XUMHYECKOTO DJIEMEHTA B COSTMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00beM ra3oB
114 M0 YPaBHEHUSAM XMUMHUYECKUX PEAKIMi M HAXOJUTh KOJMYECTBO BEIECTBA,
' 00BEM B MacCy peareHTOB WX MPOIYKTOB PEAKIIUU
12 Bnanenue (3HaHme OCHOB):
OCHOBHBIMH METOJIaMHU HAy4YHOTO TMO3HaHUs (HaOIIOJeHHe, W3MEpeHHe,
121 IKCIIEPUMEHT, MOJICITHUPOBAHUE) NMPH HM3YyYCHUH BEIIECTB U XHUMHUYCCKUX
' SIBJICHU; yMEHHUE CcOpMyIMpoBaTh MPOOIEMy H TPENIOKHTH MyTH e
peteHus
12.2 0e30MmacHoi paboThl ¢ XUMHYECKUMHU BEUIECTBAMH, XUMUYECKOU TTOCYI0H U

1a00paTOpPHBIM 000pyI0BaHHEM




12.3

13

mpaBwiIaMu 0€30MacHOTO OOpaIleHUs] C BEIIeCTBAMH, WCIOIB3YEMBIMH B
MOBCEIHEBHON JKM3HM, TMpPaBUIAMH TMOBEACHUS B IENAX cOepexeHus
30POBbSl U OKpYXKAIOLIEH NPUPOJHOM Cpelpl; INOHUMAaHUE Bpena
(omacHOCTH) BO3/IEUCTBUS Ha KUBBIE OPraHU3MbI OIpeIeIEHHBIX BEUIECTB,
CHoco00B yMEHbILIEHUS U MPEAOTBPAICHUS X BPEAHOIO BO3ACHCTBUS

Hanuuue MPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA W OCYHICCTBIICHHUA
CICAYIOMIUX XUMHYCCKUX SKCIICPUMECHTOB!

131

13.2

U3yuyeHHe U OmnHcaHue (PU3MYECKHX CBOMCTB BEIIECTB; O3HAKOMIICHHE C
(GU3NYECKUMU U XMMUYECKUMHU SIBICHUSMH; OIBITHI, HIUTIOCTPHPYIOIINE
IIPU3HAKH IPOTEKAHUS XUMUUYECKUX peaKkLnit

M3Yy4YeHHE CIIOCOOOB pa3zesieHus: cMeceit

13.3

MOJIYUYCHHUEC KHCIIOpPOJa U HU3YUCHHUC CTO CBOﬁCTB; MOJIY4CHHUEC BOOpOJa U
HU3Yy4YCHUC €TI0 CBOﬁCTB; IMOJIYyYCHHEC YIJTICKHUCJIOIO TI'ada W H3YUCHHE €TI0
CBOﬁCTB; INOJIY4YCHHUEC aMMHaAKa U U3YUCHHUC €TO CBOJMCTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJICHUE  pPAaCTBOPOB C  ONPENEIEHHOM  MacCOBOM  J0JIEH
PacTBOPEHHOTO BEILIECTBA

MPUMEHEHHE WHIUKATOPOB (JaKMyca, METHJIOpaHxka U ¢eHondranenHa)
JUISL OTIPEJICIICHUS XapaKTepa CPeIbl B paCTBOPaX KUCIOT U LIEI0Yei

HCCIICIOBAaHNE M OIIMCAHHUE CBOMCTB HCOPraHM4CCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; HU3YUYCHUC BSaHMOﬂeﬁCTBHﬂ KHCJIOT C MCTalllaMHM, OKCHIAMU
MCTAJJIOB, PACTBOPUMBIMH MW HCPACTBOPHUMBLIMHU OCHOBAHUAMHU, COJIIMU,
MOJIYUYCHHUEC HEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUEC OAHOI'O MCTallia
ApyruM U3 pacTBOpa COJIM; HCCICAOBAaHUC aM(bOTepHBIX CBOMCTB
THAPOKCHUIOB aJIFOMHUHUA U TUHKA

peHICHUC OJSKCICPUMCHTAJIBHBIX 3a/la4d 110 TEMaM: «OCHOBHEBIEC KJIACCHI
HCOPTraHNYCCKUX COCHHHCHHﬁ)); ((QHGKTpOJII/ITI/I‘IeCKaH JUCCOLHM AU,
«BaxHelne HeMeTaJlJIbl U UX COCOUHCHUA, «Baxneiinie MeTamIbl 1 UX
COCOIUHCHUA»

XUMHUYECKHE HKCIEPUMEHTHI, WIIIOCTPUPYIOIIME NPU3HAKU NPOTEKAHUS
peakiuii FOHHOTO OOMEHa; KaYeCTBEHHbIE PEAKIIMU Ha PUCYTCTBYIOLINE B
BOJIHBIX pacTBOpPax MOHBI: XJIOPHU-, OpOMHUI-, HOAUI-, cylb(aT-, Gpocdat-,
KapOOHAT-, CHJIMKAT-aHUOHBI, T'HIPOKCHUI-UOHBI, KATHOHBI aMMOHUS,
MarHusi, Kaiubllus, allOMUHHUS, *keneza (2+) u xenesa (3+), memu (2+),
[IUHKA

YmMmenue:

141

MPEICTaBIsATh  pPe3yNbTaThl  dKCIepUMEHTa B  (opme  BBIBOJOB,
JI0Ka3aTeNbCcTB, TpaduKOB M TaOMUIl M BBIIBISATH OMIUPUYECKUE
3aKOHOMEPHOCTH

14.2

yCTaHABJIMBAaTh CBA3M MEXIY peaJlbHO HaOJII0aeMbIMH XUMHUYECKUMHU
SBJICHUSIMU M IPOLIECCAaMH, MPOUCXOIAIIMMH B Makpo- M MHUKPOMHDE,
OOBSACHATH MPUYMHBI MHOTO0Opa3Hsl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kox  IIpoBepsiemMblii 3j1eMeHT coep:KaHUs

1 HepBOHa‘laJ'IBHBIe XUMHUYCCKUEC ITOHATHUA

1.1  Yuctsle BemecTBa U cMecu. CIocoObI pasnieneHus cMeceit

ATOMBI U MOJICKYIJIBI. Xumudeckne 3JeMeHThl. CHMBOIBI XHUMHYECKHUX JJIEMEHTOB.

1.2
IIpocTble U Cll0KHBIE BEIIECTBA.

13 Xumuueckass (popmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHX 3JeMeHTOB. CTemneHb

OKHCJICHUA

3aKOH IOCTOSIHCTBAa  cocTaBa  BemlecTB. OTHocuTelbHass aTOMHas — Macca.
1.4  OrtHocuTenbHas MoOJEKyJsipHas Macca. MaccoBas [10J11 XHMHUYECKOIO 3JIEMEHTa B

COCIMHEHUH
15 KomnyectBo BemectBa. Moub. MousipHas Macca. MomsipHblii  00bEM  Ta30B.
' B3anMocBs3p Koau4ecTBa, Macchl M YUCJIA CTPYKTYPHBIX €IMHMUIL BEILIECTBA
16 duznyeckue U XUMHUYECKUE SIBJICHUS. XUMHUYECKash peakuus U €€ MpU3HAKU. 3aKOH
' COXpaHEHUs MACChl BEUIECTB. XUMUYECKHE YPaBHEHUS
9 Ilepnonnueckuit 3akoH u Ilepumonnueckass cucreMa XMMHUYECKUX diemeHToB J[.I.

MenneneeBa. CTpoeHHEe aTOMOB

Ilepuonuueckuit 3akoH. Ilepmoguueckass cucremMa XUMHYECKUX diemeHToB J[.H.
2.1 | MenneneeBa. llepuonbr u rpynmbl. DPU3WYECKUH CMBICT MOPSIKOBOTO HOMEpa,
HOMEPOB MEepUOa U IPyNIbl 3JEMEHTA

Crpoenne atomoB. CoctaB aTOMHBIX sjep. M3oronbl. Onexktponbl. CTpoeHue

2.2 | DIIEKTPOHHBIX 000JI0UYEK aTOMOB MepBbIX 20 XUMUYECKHUX dNeMeHTOB [leproanueckoit
cuctemsl /.M. MeHnneneera

3aKOHOMEPHOCTH B HW3MEHEHHH CBOWMCTB XHWMHUYECKHX DJIEMEHTOB IEPBBIX TPEX
53 |TEPHONIOB, Kalhsf,  KalbIus (pammyca  aTOMOB,  AJEKTPOOTPHUIATEIHHOCTH,

METATIMYCCKUX M HEMCTAJJIMYCCKUX CBOI\/JICTB) n ux COGI[I/IHCHI/Iﬁ B COOTBETCTBUU C
ITOJIOXKCHHUEM 3JICMCHTOB B Hepnonﬂqecxoﬁ CUCTEMC U CTPOCHUEM UX aTOMOB

3 CrtpoeHue BemecTBa

XuMu4decKas CBA3b. KoBanentHas (HOHﬂpHaﬂ )51 HCHOJ'ISIpHaH) CBA3b.
3.1 QHGKTpOOTpI/IHaTeHLHOCTB XHUMHUYECKHUX 3JeMeHTOB. MoHHas cBsA3b. MeTaminueckas
CBA3b

39 Tunsl KpUCTANINYECKUX PEIIETOK (aTOMHAs, MOHHAsI, METAUINYECKas), 3aBUCUMOCTD
' CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H

Baxwueliiie mnpencTaBUTEIM HEOPraHWUYECKHWX BelecTB. Hemeraiuibl W UX
coenqruHeHus. MeTayuibl U UX COEAUHEHUS

Knaccupukanuss M HOMEHKJIATypa HEOPraHMYECKHMX  COEAMHEHHWH:  OKCHJIOB
41 (conmeobOpasyromue: OCHOBHBIE, KHCIOTHbIE, aM(OTEpHbIE) U HECOIe00pa3yroILue;
' OCHOBaHUH (1ENOYN U HEPACTBOPHUMBIE OCHOBAHMS); KHCIOT (KHCIOPOJACOAEpKaIIne

1 OECKHUCIIOPOAHbBIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)




du3nueckue U XHUMHYECKHE CBOMCTBA MNPOCTBIX BCHICCTB-HCMCTAJUIOB: BOJOPOJA,

42 XJIOpa, KACIOPOJa, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS
dusznueckue U XMMUYECKHE CBOMCTBA MPOCTHIX BELIECTB-METAJIOB: JIMTHS, HATPUA,
4.3  kamus, MarHMs W KaJbIUs, QIIOMHHHS, Kele3a. OJICKTPOXUMHYCCKHUA  Psi
HaIIpsKEHUN METaJUIOB
44 Ou3nyeckue M XUMHYECKHE CBOWMCTBA BOJOPOAHBIX COCIUHEHUN HEMETalIOB:
' XJIOPOBOJOPOJIa, CEPOBOAOPO/IA, AMMHUAKA
dusnyeckre ¥ XUMUYECKHE CBOMCTBA OKCHA0B HemeTaiuioB: cepol (1V, V1), azora(ll,
45 IV, V), docoopa(lll, V), yraepoma(ll, IV), kpemuusa(lV). IlomydeHne OKCHIOB
HEMETAJIJIOB
46 Xumnyeckue cBoiicTBa okcuaoB: MeTaiuioB |A—IIIA rpymm, nunka, mequ(ll) u sxeneza(ll,
[11). TTonyueHne OKCUIOB METAIIIOB
XUMUYECKHE CBOICTBA OCHOBaHMW M aM(OTEpPHBIX THUIPOKCHIOB (Ha MpUMepe
4.7  TUAPOKCHIOB ANIOMUHUS, XKele3a, MuHKa). llomydeHne ocHOBaHHM M aM(pOTEpHBIX
THAPOKCHUJIOB
OO0mue XUMHYECKHE CBOICTBA KHUCIOT: XJIOPOBOJOPOAHOM, CEPOBOJOPOIHOM,
48 CEpHUCTOM, CepHOM, a30THOH, ¢dochopHOHl, KpeMHHEBOW, yronbHOH. Ocolbie
' XUMHUYECKHE CBOMCTBA KOHIEHTPUPOBAHHON cepHOW M a30THOM kucnot. [lomyuyenue
KHUCJIOT
4.9 | OO6mue xuMHUYECKUE CBOICTBa cpenHux cojeil. [lonyuenue coneit
4.10 [lonyuyenue, coOupaHue, paclo3HaBaHME BOJOpOJA, KHUCIOpOJAa, AaMMHaKa,
YTJIEKUCIIOro ra3a B JlabopaTopuu
411 [Tonydyenue ammmaka, CEpHOM W a30THOM KHCIOT B MpoMmbluieHHOCTH. OOImue
' CHOCOOBI MOTYYEHUSI METAIIIOB
4.12 T'eHerwdeckas CBSI3b MEXIY KJIacCAMH HEOPTAHHMYECKUX COCIMHCHHMA
5 XHUMHYECKUE PEAKIUN
Knaccudukanus XUMHYECKHX peakIUil MO pa3IUYHbIM TpHU3HAKaM: MO YUCITY U
5.1 | cocTaBy y4acTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY P PEKTy, MO U3MEHEHHIO
CTENEHEN OKUCTIEHUS XUMUYECKUX HJIEMEHTOB
59 TemnoBoit 3(pPekT XUMUYECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHUS. DK30- U
' SHJOTEPMUUYECKHE peaKIuu. TepMOXUMUYECKUE YPaBHEHUS
OKHCIIUTENTbHOBOCCTAHOBUTENbHBIE  peakiuu. OKUCIUTENNM M BOCCTAaHOBUTEIU.
5.3  IIpomecchr OKHUCJICHUS u BOCCTAaHOBJICHUSI. ONEeKTPOHHBIN OanaHc
OKHCITUTETHbHOBOCCTAHOBUTEIILHON PEAKITUN
5.4 Teopus 3AEKTPONUTUYECKON aucconuanui. KaTHOHBI, aHUOHBL. DIJIEKTPOJIUTH U
' HEeIEeKTPoNuThL. CUITbHBIC U clla0ble NeKTPOIuThl. CTeneHb AUCCOIUAINH
55 Peakiun monHoro oomMeHa. Y caoBusi MpOTEKaHUS peaKIuii HOHHOTO 0OMEHa, TTOJITHBIe
' U COKpaII€HHbIE HOHHBIE YPaBHEHHUSI pEaKIIUil
6 XuUMHS ¥ OKpYKaromas cpeaa
6.1 BemectBa u wmarepuanbl B TOBCEJHEBHOM JKM3HM 4eJoBeka. be3omacHoe

HUCIIOJB30BaHHUEC BCIICCTB U XMMHYCCKHX peaKuHﬁ B J'Ia60paTOpI/II/I 151 6BITy. HCpBaSI




IOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

XUMUYeCKOe 3arps3HEHHE OKpy’Karolled cpenbl (KUCIOTHBIE A0XKIW, 3arpsi3HEHUE
MOYBBI, BO3JyXa M BOJOEMOB), cHocoObl ero mnpenoTBpamieHus IlpenenbHas

62 nonyctumast konuentpanus semects (I1IJK). Posib xumun B perieHun 3K0JI0THYECKUX
npoOsieM. Y culieHrue TapHUKOBOTO 3 deKTa, pa3pylieHHe 030HOBOTO CIIOS
[Ipumenenue cepsl, a3ota, ¢pocdopa, yrieposa, KpeMHUS U UX COCAUHEHUN B OBITY,
MEIHIIMHE, MPOMBIIIICHHOCTH M CEIbCKOM Xo3siiicTBe. [IpumeHeHHe MeTamioB H

6.3 | crutaBoB (cTanb, YyryH, AIOPATIOMUHUN, OpOH3a) B OBITY U MPOMBIIUIEHHOCTH WX
coenunenuil. [loHsATHEe O KOPPO3MH METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOPpO3HUH

6.4 [IpupoaHble UCTOYHUKU YTIEBOAOPOAOB (Yrojb, MPUPOIHBINA ra3, HedTh), TPOAYKTHI
WX nepepadoTKu (OCH3WH), KX POJIb B OBITY M IPOMBIIINICHHOCTH
[lepBoHavasbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHHUSX YIiepoja

6.5 (MeTaH, 3TaH, ATWJIEH, AllETHIEH, STaHOJ, TJHMIEPHUH, YKCYCHas kuciota). [lonstue o
OMONIOTMYECKH BaXKHBIX BEILECTBAX: JKUpPaX, OENKax, YriaeBoJaXx — M UX POJU B JKU3HU
YeJIoBeKa

7 Pacuérsr:

7.1 | mo dopmynaMm XMMHUYECKHX COCTUHEHHI

7.2 | macchl (MaccoBOil) TOJM pacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 | 10 XUMHYECKHM YPaBHCHUSIM




YUYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O MIPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
Xumust: 8-i kiacc: 6a30BbIM YpOBEHB: YUeOHUK; S-€ U3jaHue, epepadoTaHHOE,
8 knacc/ INabpuensu O.C., OctpoymoB W.I'., CnagkoB C.A. AKuuoHepHOE

obmectBo «M3aatenbcTBo «lIpocBenienue»
Xumus: 9-i knacc: 0a30BbIil ypOBEHB: YUEOHUK; S-€ U3/IaHKe, IepepaboTaHHOE,
9 xmacc/ T'abpumenssa O.C., OctpoymoB WN.I'., CnankoB C.A. AkmuoHepHOE
obmectBo «M3narensctBo «IIpocBeiienue

METOAUYECKHUE MATEPUAJIBI J1JI5s1 YUUTEJIS
MP Xumus — Equnoe conepxkanune oomero oopasosanus (edsoo.ru)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

MP Xumns — Ennnoe coneprkanne o01rero oopazosanus (edsoo.ru)
bu6moreka L{OK https://m.edsoo.ru/00ad9cb?2
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