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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M PaA3BUTUA OOYYAIOUIUXCS CPEICTBAMU Yy4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
IpeayCMaTPUBAET PACHPEICIICHUE €ro Mo KilaccaM M CTPYKTYpUpOBaHUE TIO0
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro MpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LIeJIeH M3YUYEHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXcs, HABBIKOB WX CAMOCTOSTEIBHOW Yy4eOHOW JIEeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3IJIsS/1a HA €IUHCTBO MPUPOBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mojaxona Kk e€ uaydeHuto. Cojep’kaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHYECKOIO MPUMEHEHHUS W MOJYy4EeHUs
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM NO3HaHMs B Hayke. M3ydeHue XUMUU TPOUCXOAUT C MPUBICYECHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JIOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
AESITeNbHOCTH, OCBOCHHWM TPaBUJI 0€30MacHOro OOpalieHus C BEIECTBAaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKue IeTH, KaK:

— (¢dopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
O0yJalolMXCs K CaMOCTOSITCIIbHON MO3HABATEIBHON ACSITENbHOCTH, HAYYHBIM
METOJZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITa Pa3HOOOPA3HOW NEATETHHOCTH, IMO3HAHUS WM CaMOIIO3HAHUS, KIIFOUYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMCEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ysd 3HAHUS M ONBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B LEJAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQMIsl U HANpaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111ero oopa3zoBanusi, cocraBiusieT 204 yaca: B 8 knacce — 102 yaca (3
yaca B HeJento), B 9 kiacce — 102 yaca (3 yaca B HEZIEI0).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAax MO3HAHMUS B XUMUHU. UHUCTHIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemiecTB. (OTHOcCUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCy0#, mpaBuiaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usznuecknx (TUIaBI€HHE BOCKA, TasHUE JIbJla, pAcTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3lioKeHHE THIPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
coimv, HaONIOJCHWE W  ONUCAaHWE  PEe3yIbTaTOB  TPOBEJCHUSA  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemlectBo. HaxoxkzaeHue kuciopojna B mpupojie, (U3MYECKHEe U XUMUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bogopon — »snmemeHT M mpocToe BewmiecTBOo. HaxoxaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpoOB B mpupojie U B KU3HU 4elloBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuuoB. @Pusznueckue U XUMHUYECKHUE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. Ousunveckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHusi ropeHust (mokapa), O3HAKOMJIEHHE C oO0pa3llaMh OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJb, HCCIENO0BAaHUE OCOOCHHOCTEM pPACTBOPEHUS BEILIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue  oOpa3lOB  HEOPraHMYECKUX BEIIECTB PA3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METajlla APYTMM M3 PacTBOpa COJU, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aTomMoB. XMMHUYECKAs] CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
IPYIILIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoii cucreme [l. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenpeneeB — y4yé€Hbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporniecchl okuciaeHus U BocCTaHOBIEHUA. OKUCIUTENU U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHHs, COeTUHEHNUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJb30BaHME KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBJISIOIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIIH],
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rtugpocdepa, MHUHEpalbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOICTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTAaHUYECKHUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKLINHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUMAd €  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUS PeaKIMA HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMU KPUCTAINIMYECKUX PEHIETOK HEOPraHWYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca AWCCOLMALUMU KHUCIOT, IIEJIOYEd U CoJier
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIMX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUU
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6miast xapakTepucTuka TranoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsgHass KUCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydYeHHUE, NMpUMeHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHne M (pU3MvYecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kucioTa, (QuU3NYECKHe © XUMHUYECKHME CBOWCTBa (00Omme Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHUN B MpUpoOJE. XUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIECHHS. A30T, paCIpOCTpPAHEHHE B MPHUPO/IE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKre U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuii. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COSIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcronb3zoBanue ¢pochaTroB B KauecTBE MUHEPATBHBIX YA0OOPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuIsl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
b dexT. YronpHas KUCIOTa U €€ CONH, UX (PU3NYeCKne U XMMUYECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIECTBAX KAK O COCTMHEHHUAX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONOTMYECKH BaXKHBIX BEUIECTBAX: KUPaX, OEIKax, yrieBoJax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHenne. CoenuHeHuss KpemHUs B mnpupoje. OOmme mnpeacTaBieHus 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOoB M WX COEJAMHEHUM (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3y4YCHHE XUMHUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUaIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHHI, MOIyUYeHHE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THON KUCIOTHI C MEABIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJyYyeHUe, cOOUpaHue, paclo3HaBaHUE U M3yYeHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelIne HeMETaAIJIBI U UX COSIUHEHUS.

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAs] ~ KpHUCTaUNIMYecKass  peII€TKa.  JJIEKTPOXUMHUYECKHM P
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIIEHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusa W Kanus. [IpumMeHeHue MIeNOYHbIX METAUIOB W HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA alfOMUHHSA. AM(OTEpHBIE CBOMCTBA OKCUJIa U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U conu xkenesa (I1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPHUATIOB), OCOOEHHOCTEM B3aMMOJEHCTBHUS OKCHIA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KaJbLMs, AJIFOMUHUSA, LUHKA, JKEJie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeiiine
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0YKOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHbIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukaius, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: maTepusi, aToM, DJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJEKTPUUECKUW 3apsij, MNPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (OTOZIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIITMYECKas
pemeéTka, CruiaBbl, (PU3MUECKUE BEITUYUHBI, €IUHHIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunres, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yI0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, rtuapocdepa, MuUHEpalbl, TOPHBIC IMOPOJIHI,
M0JIE3HbIE UCKOIAaeMbI€, TOIIJINBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJibTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT TIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE IPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEIOBATEIHCKOMN
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 KXW3HU, OCO3HAHUE TOCIEIACTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTHUSCKOMY M3YUYCHUIO MPOo(EeCcCHii U TpyJa Pa3IuvdHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
paBMII 0€30MaCHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMH, a TAK)KE B CUTYalIUAX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX pPE3yNbTATOB BBIJACISIOT 3HAYMMBIC TS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE JelCTBUS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSTHSIMHU), MCIOIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE paCCyX ACHUS (MHAYKTUBHBIC, AEAYKTUBHbBIC, TI0 aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaKIUi,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI g (POPMUPOBAHHS TUIIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3yiabTart, GOpMyIHpPOBaTH 0000IIEHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHUS, MOTYyYAEMYIO U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JUIsl BBIIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOT'O MCIOJIb30BAHMS PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON AESATENIBHOCTH MH(OPMALMIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMOW  TeMbl, (QOPMYyJIHpPOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBHIMOJHEHUS XMMUYECKOTO JKCIEepUMeHTa (J1ab0paTOPHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJieM HAa OCHOBE Y4€Ta OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSITEIBHO OIpPEAENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUM NPU BBINOJHEHUHU 3aJaHUNA C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



nedcTBUM, creuuduyeckue I NOpeIMeTHOM oOnacTu  «XUMHS», BHJIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy o0yueHus B 8 kiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIINXCSI YMEHUM

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, 9K30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poI1eHTHAsI KOHIICHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpbeiBaTh cMbica llepuogmueckoro 3akona J[. M. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHA ABOTajpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OOMNbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJII0 XHMHYECKOro 3JeMEHTa 1o ¢opMyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHe, CHCTeMAaTU3allnio, KIacCU(UKaIIHIO,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJiaM  MOJb30BaHUS ~ XUMHUYECKOM  MOCylIoW U
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OINpPEAECIEHHON MAaCcCOBOM JI0JIEW PacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonIy oOyuenus B 9 Kkiaacce nmpeMeTHbIC PE3yIbTaThl HA 0230BOM yPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasi PeaKIlusi, XUMHUIECKasi CBS3b, TEIUIOBON d(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHWMHYECKON pEaKUuH, MPEIebHO IOIMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB U YPABHCHUN XUMUYECKUX PEaKIIHiA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTEpU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHMYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MajlblX MEPUOJOB U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W CHeMuUUECKHEe XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJI0OYEN U COJIEN, TIOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUIA HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHSI 3JICKTPOHHOTO OanmaHca 3TUX PEeaKIIHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHUYECKOTO »JJieMeHTa 1o (opmyre
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIHUSMHU IO BBITOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IeHHe, CHUCTEMATU3allUI0, BbBISBICHHE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC (102 gaca)

Ne HaumenoBanue KonnuectBo Conepxanue 00y4eHus OCHOBHBIE BUJIBI J€ATEIBHOCTU
n/m pa3zesoB U TeM 4acoB oOy4arommxcs
y4eOHOro nmpeaMera
Paznea 1. IlepBoHavya/ibHbIe XUMHYECKUE OHATHSA
1.1 | Xumus — BaxHas 6 [Ipenmer xumun. Ponp xumum B | PackpbeiBaTh CMBICH HM3y4YaeMbIX ITOHSATHHU.
o0nacTb KU3HM 4YelloBeKa. XUMHUsl B cucTeMe | PackpbiBaTh poiib XMMHUU B MPUPOJE U
€CTECTBO3HAHUS U Hayk. Tena u BemecTtBa. PU3NUECKUE | )KU3HU YENIOBEKa, €€ CBA3b C JPYIrUMHU
IPaKTUYECKOM CBOMCTBa  BEHIECTB.  ATrperatHoe | HayKaMu.
NEATEbHOCTH coctossHue BemectB. [loHdatne o | PaznmuuaTe 4YuCThIE BewIECTBA M CMECH;
YeJI0BEKa METOZaxX MO3HAHUA B XUMUU. UHUCTBIE | OMHOPOJHBIE M  HEOJHOPOIHBIE CMECH.
BemectBa U cMecu.  CnocoObl | Paznuuate Qusnueckue u  XUMHUYECKUE
pa3zelIeHusl CMECEH. SBJICHUSL.
Xumuueckui akcnepumenm: | Cle10BaTh  aNrOpUTMaM  MCHOJIb30BAHUSA
Lemoncmpayuu: DKCIIEPUMEHTAIBHBIX METOJ0B -

3HAKOMCTBO ¢ XMMHUYECKOW MOCY0MH,
¢ TpaBuiIaMu paboTHI B 1abopaTopuu

U TpueMamMu  OOpalieHHs C

71a60paTOPHBIM 000pyI0BaHUEM.
dusznyeckue CBOMCTBa  00pa3IoB
HEOPTaHUYCCKUX BEIIECTB —

MCTAJIJI0B 1 HEMCTAJIIIOB.

Cnoco0b1 pasIelIcHus cMecei

HaOII0ICHUS ¥ DKCIIEPUMEHTA.
HaGmromate M omuchiBaThb OOBEKTHI TIPH
IIPOBEACHUHU JIEMOHCTpAIAM 51

7a00paTOPHBIX ~ OMBITOB IO  HM3yYEHHUIO
(bu3HUecKX CBOWCTB BEMIECTB, CIIOCOOOB
pa3JelICHUs] CMECEU BEIIECTB.

[IpoBOANTE XUMUYECKUN SKCIIEPUMEHT IIPU

paszielieHuu cMeceil (Ha MpuMepe OYMCTKHU




(¢punbTpoBaHue, BBIITAPUBAHHUE,
JUCTHILISALUSA, XpoMaTorpadus).
Jlabopamopnuie onvimol.:

N3yuenue u onucanue (HU3NUECKUX
CBOMCTB 00pa3ll0OB HEOPraHUYECKUX
BELIECTB.

Croco0oB

N3yuenue pasaeneHus

cMecel (C  TIOMOIIBIO MAarHUTA).
Ipaxmuueckue pabomoi:
No 1.

nabopaTtopu ¥ TpUEMBI OOpaIeHus

[IpaBuna  pabGotel B

¢ 1a00OpaTOPHBIM 000PYTOBAHUEM.

Ne 2. Paznenenue cmeced (Ha
npuMepe  OYUCTKH  ITOBapEeHHOU
COJIN).

NOBapEHHON COJIM) B XOJAE MPAKTHYECKOU
paboTel Ne 2.
CrnenoBatb paBUJIaM ITOJIb30BAHUS
XUMHYECKOM Tmocyaod U 1abopaTopHbIM
o0opynoBaHMEM, a Takke IMpaBHIaM
oOpallleHus] ¢ XMMUYECKUMHU BEIlleCTBAMU B
COOTBETCTBUM  C  HMHCTPYKIMEH  NpH
BBIMIOJIHEHUU TpakTUyeckol padotel Ne 1.
BricTpanBaTh pa3BEpPHYTHIE MUCBMEHHBIE U
YCTHBIE OTBETHI C OMOPON Ha MH(POPMAIUIO
U3 ydyeOHMKa M CIPABOYHBIX MaTEpPHANIOB,
UCII0JIb30BaTh

rpaMOTHO I/ISy‘{eHHBIﬁ

MOHSITHIHBIN arapaT Kypca XUMHUHU.

1.2

BemecTna
U XUMHUYECKUE
peaxkuuu
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ATOMBI M MOJEKYJIbl. XHUMHYECKHE
aneMeHTbl. CHMBOJIBI XMUMHUYECKHX

SJICMCHTOB. HpOCTLIe U CIOXHBIC

BEIIECTBA.  ATOMHO-MOJIEKYJISIPHOE
YYEHUE.

Xumuueckasi popmyna. BaneHTHOCTB
aTOMOB  XMMHYECKHUX  3JIEMEHTOB.
3akoH IIOCTOSIHCTBA cocTaBa
BEILIECTB.

OtHocuTenbHasi aTOMHasg  Macca.

Onpenensth IIPU3HAKU XUMHYECKUX

peakuuii,  ycIOBUA  UX  IIPOTEKaHUs.

OOBSICHATH  CYIIHOCTh  (PU3MYECKUX U
XUMHYECKUX SBJICHUH C TOYKH 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO yYYeHUS.
KnaccudummpoBaTs XUMHUUYECKHE pEaKIUU
(Mo 4YHWCIly M COCTaBy pearupymommx u
00pa3yIoMMXCs BEIIECTB).

CocTaBisaTs (GopMynbl OMHAPHBIX BEIIECTB

10 BAJICHTHOCTH U OIPCACIIATL BAJICHTHOCTD




OTHOCHUTEILHAS MOJIEKYJISIpHAs
Macca.

MaccoBas JIOJIs XUMHUYECKOTO
9JIEMEHTA B COCTUHCHUH.
KomuuecTBo BCIIICCTRBA. Moib.
Mousippass Macca.  B3anmocBs3b
KOJWYECTBAa, MacChl M  4YHCJIa
CTPYKTYPHBIX  €IWHUI[  BEIIECTBA.

Pacuétel mo popmynaMm XUMHUYECKUX
COE€IMHEHUN.

du3nyecKue U XUMHUYECKUE SIBJICHUS.
XuMH4ecKast peakuus 51 e€
IIPU3HAKU.

3aKOH COXPAaHEHHs MacChl BEILECTB.
XHUMHUYECKUE YPaBHEHHS.
Knaccudukanus XUMHUYECKHUX
peakuuii (COeIMHEHUs, PA3JI0KEHUS,

3aMeleHus, OOMEHa).

Xumuueckuii IKCnepuUMeHm:
Jlemoncmpayuu:

dusznyeckue CBOMCTBA  00pa3IoOB
HEOPraHWYECKUX BEIIIECTB —

METaJJIOB U HEMETAILJIOB.
OO6pa3mpl BemecTB KOJIWYECTBOM 1
MOJIb.

1o GopMyJsiaM BELLECTB.

PaccraBnsaTe Ko3(hPUIIMEHTHI B YpaBHEHHSIX
XUMHUYECKUX PEAKIUM.

HabGmonatb u onuchiBaThb OOBEKTHl MpU
IIPOBEAECHUU JEMOHCTpaLUN 51
71a00paTOPHBIX OMBITOB.

[IpoBoauTH BBIUMCIEHUS 1O (QopMysiam
XUMHYECKUX COCIMHEHUUW U YpaBHEHUSIM
XUMHYECKUX PEAKIIH.

[IpyuMeHsTh €CTeCTBEHHO-HAYYHbIE METO/IbI
no3HaHuss (B TOM 4HCle HaONIO/ICHHE,
MOJICJIMPOBAHKE, IKCIIEPUMEHT U OCHOBHBIE
Olepaluy  MBICTUTEIBHON  JEATEIBHOCTH
(cpaBHEeHUE, KJIaCCUDUKAIINSA).
BricTpanBaTh pa3BEépHYTHIE NMUCHMEHHBIE U
YCTHBIE OTBETHI C OMOPON Ha MHPOPMAIIUIO
U3 y4yeOHMKa M CIPABOYHBIX MaTEpPHANIOB,
IPaMOTHO

HCIIOJIB30BAaTh HSy‘-IGHHBIﬁ

MTOHSTUWHBIN alIapaT Kypca XuMUU




duznueckue sBICHUSA (TUIaBICHUE
BOCKa, TasitHUE JIbJla, pacTUpaHue
caxapa B CTyNKe, KHUIIEHUE U
KOHJICHCAIIUS BOJIBI).

XuMmudeckue  siBlieHus  (TopeHue
CBeEUH, MpPOKaJIMBaHUE  MEIHOU
MIPOBOJIOKH, B3aUMOJICUCTBUE COJIbI
WId MeJa C COJSHOM KHCIOTOH).
HaGmonenne mpu3HakoB MpOTEKaHUs
XUMUYECKUX PEakIuil (pasiioxeHue
caxapa, B3aMMOJICHCTBHE CEpHOU
KUCIIOTBI ¢ XJIOpUAOM  Oapwus,
MOJIy4EeHHE U pasnoxKeHue
TUAPOKCHUIA MeIH (1) npu
HarpeBaHUH, B3aMMO/JICHCTBUE
xene3a ¢ pactBopoM cos meau (11).
OneIThl, WUTIOCTPUPYIOLIUE 3aKOH
COXpaHEHUS MACCHI.

JlabopamopHvle onvimei:

Coznanue Mozenei MOJIEKY
(ILIapOoCTEP>)KHEBBIX).

Onucanue  QU3MYECKUX  CBOWCTB
00pa3IoB HEOPraHWYCCKUX BEIICCTB
—  METalioB U HEMETAJLJIOB.
Habmonenne buznuecknx




(nU1aBlieHUE BOCKA, TasHUE JIbAA) U

XUMHUYECKUX (ropenue CBEUH,
IPOKAJIMBAHUE MEIHOM IPOBOJIOKH)
SIBJICHUM.

HaGmionenue n onucanve Npu3HaKoOB
IIPOTEKAHUST XUMHUYECKUX pPEaKLun
Pa3HBIX TUIIOB.
Buviuucnenus:
OTHOCUTEJIBHOMN MOJIEKYJIIPHOU

MacCChl BCIICCTB, MOJISIpHOfI MacCcChI,

MacCChbI BCIICCTB, MacCChbl u
KOJIMYECTBA BCIICCTBA,

MaCCOBOH J0JIN XHUMHYCCKOI'O
QJICMCHTA IIO Q)OPMYHG COCIUHCHU:I,
I10 YPaBHCHHAM XUMHYCCKHUX
peaKHHﬁI KOJINYCCTBA, MacCCHhI
BCHICCTBA 10 HN3BCCTHOMY

KOJIMYECTBY, Macce€ pEareHTOB WU
MPOJIYKTOB PEAKIIUU

Hroro

10 pa3aeny
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Pa3znen 2. BakHeliune npeacTaBuTe 1M HEOPraHUYeCKUX BelleCTB

2.1

Bosnyx. Kucnopon.
[Toustue 00 okcugax

9

Bo3nyx — cmecy razoB. CoctaB
Bo3ayxa. Kucinoponx — 371€eMEHT H
npocroe BemecTtBo.  Haxoxnenue

KHUCIIOpO/a B IpUpoae, GU3HIECKHe U

XUMUYECKHE CBOMCTBa  (peakuuu

Hcnonp30BaTh XMMHUYECKYIO

hopmyn
MOJIEKYJIIPDHBIX ~ YPaBHEHUM XUMHYECKUX

CUMBOJIUKY

JJIs COCTaBJICHU BCIICCTB,

peaxkuuii c y4acTUEM KHUCIIOpOAA.

XapakTepu3oBarh  (OMUCBHIBATH)  COCTaB




ropeHus).
Okcuppl. llpumenenune xwuciopona.
CriocoObl  TONy4YeHHsI KHUCIOpOJa B
7a00paTOpUU M TMPOMBIIICHHOCTH.
Kpyrosopot kwuciopoga B Hpupoje.

O30H — amnoTponHass MOAUGUKALIMS

KHCJIOpOJa.

TeruoBoit  3ddexkr  xumMHuecKou
peakiuu, TEPMOXUMHUYECKUE
ypaBHEHHS, 9K30- U
SHAOTEPMUYECKHE pEaKItu.
Tonnugo: yIoJib U METaH.
3arpsi3HEHHE  BO3/yXa, YCHUJICHHUE

napHUKOBOTO 3 deKra, paszpylieHue
030HOBOT'O CIIOSI.

Xumuueckui IKCnepuUMeHm:
Jlemoncmpayuu:
KauecTBennoe ONpEICIICHUE

coJiepKaHHUsI KHUCIIOPOJia B BO3JIYXE.
[Tonyuenue, coOupanue,
pacrio3HaBaHUE W HM3YYCHUE CBOMWCTB
KHCJIOPOJIa.

HaoOmronenue B3aNMOJICHUCTBHSA
BCIIIECTB C KHCIOPOJIOM M YCIOBHS

BO3HUKHOBCHMH n INPCKpamCHusA

BO31yXa, (U3HUECKHE W  XUMHUYECKHE
CBOWCTBAa  KHCIOpOJAa,  CIOCOOBI  €ro
MOJIYYCHHSI, TPUMCHCHHE | 3HAYCHUEC B

IPUPOJIE U KU3HH YEJIOBEKA.

CpaBHMBaTH peakuuu TOPEHUS u
MEJUICHHOI'O OKHCJICHUS.

OOBSICHATH  CYIIHOCTh  3KOJOTMYECKHX
npo0ieM, CBS3aHHBIX C  3arpsi3HEHHEM

BO3JIyXa.
CrnenoBathb mpaBuiam 0e30macHoi paboTHI B
nabopaTopuu
XUMUYECKOW TOCYIbl W 00OpyJOBaHUA, a

npu HCIIOJIB30BaHUH
TAKXKC IIpaBUJIaM O6paHIGHI/I}I C TOpHOYNMHU
BCUICCTBAMMU.

HH&HHpOBaTB U OCYHICCTBJIATH Ha IMPAKTUKCE

XUMHUYECKHE OKCIIEPUMEHTHI, MPOBOJAUTH
HaOIIOACHUS, neJaTh BBIBO/IBI 1o
pe3yJibTaTaM AKCIIEpUMEHTA npu

MPOBEACHUN JIAOOPATOPHBIX  OIBITOB M|
MPAKTUYECKON pabOTHI.

BEIYuCISTE KOJIMYECTBO BEIISCTBA, O0OBEM
raza o ¢popmymnam.

YyacTBOBaTh B COBMECTHOM paboTe B
rpymne.

BeicTpauBaTth pa3BEPHYTHIE NUCBMEHHBIE U




ropenus (moxapa).
JlabopamopHhuiii onvim:
O3HakomileHHE C oOpa3uamu
OKCHJIOB U OIHMCAaHUE WX CBOMCTB.
IIpakmuueckas paboma:

Ne 3.

KHUCJjiIopoaa, HU3yUCHHUC CTO CBOMCTB.

[Tonyuenue wu cobupanue
Buviuucnenus:

MOJIEKYJISIPHOM MacChl KHUCIOpOAa U
030Ha HAa OCHOBAHWH aTOMHOM MacChI
XHMHWYECKOT0 DJIEMEHTA;

KOJWYECTBA, MacChl BemiecTBa IIO

YPaBHCHHAM XUMHUYCCKUX peaKuHﬁ.

YCTHBIE OTBETHI C ONOPON HAa MHPOPMALHUIO
U3 y4yeOHMKa M CIPABOYHBIX MaTE€pHANOB,
UCIOJIb30BaTh

rpaMOTHO W3y4YECHHBIN

MIOHATUNHBIN anmnapar Kypca XUMHUU.

2.2

Bopopoa. Ilonstue o
KHUCJIOTaX U COJISIX
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Bomopox — »3geMEeHT W IpocToe
BenecTBo. HaxoskeHne Boaopojia B
npupoje, GU3NIECKUE U XUMHUUYCCKUE
CBOMCTBa, MPHUMEHEHHE, CIIOCOOBI
TIOJTYYICHHS.

Kucnotsl u conmu. MonspHbiii 00BEM

razoB. Pacu€Tel 10 XUMHYECKUM
ypaBHEHUSM.

Xumuueckuii IKCnepUMEeHm:
Jlemoncmpayuu:

[Tonyuenue, coOupanue u
pacIio3HaBaHUE BOJIOpO/A.

PackpbIBaTh CMBICH M3y4Ya€MbIX MOHATHU U
NPUMEHATh ST TOHATUSA TPU ONUCAHUU
CBOMCTB BEIIECTB M WX NPEBPaALCHUU.
XapakTepu30BaTh (ONMUCHIBATH) (HU3UICCKHE

U XUMHYECKHE CBOWCTBa  BOJOPOJA,
criocoObI  €ro TMOJy4YeHHs, IPUMCHCHHUE.
Cobupatre  mpubop  nmns  MOJTy4YEHUS
BOJIOpOJA.

Hcnonb30BaTh  XUMHUYECKYIO CHMBOJUKY
JUISL  COCTaBIieHHS  (OPMyJT  BEIIECTB,

MOJIEKYJISIDHBIX ~ YPABHEHUM XUMHYECKHX
pPEaKLHii C ydacTUEM BOAOPOJA.




BzaumonernictBue BOJIOpOJa Cc

okcugom meau (I1).

JlabopamopHuiii onvim:
BzanmoneiictBue KUCJIOT c
METaJJIaAMHU.

Ipakxmuueckas paboma:

Ne 4. Tlomyuyenme wu coOupanue
BOJOpPOJA, H3YyYEHUE €Tr0 CBOMCTB.
Buviuucnenusa:

00bEMa, KOJIMYeCTBa BeIlecTBa rasa
0 €ro HW3BECTHOMY KOJUYECTBY
BEIIECTBA WIH 00BbEMY;

00BEMOB  Tra3oB 10  YPaBHEHHIO
peakuMd  Ha  OCHOBE  3aKOHa
00BEMHBIX OTHOLIECHUH ra3oB.

BblUHCISATE MOJSPHYIO MAacCy BEUIECTB;
KOJIMYECTBO BEIIECTBa, 00BEM Taza, maccy
BEILIECTBA;

IIpoBoauts pacuy€Tel MO  YpPaBHEHUSIM
XUMUYECKUX PEeaKIUi: KOTU4YeCTBa, 00BhEMA,
MaCChI BEILIECTBA 1o M3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB HIIH
MPOAYKTOB PEAKIIHH.

CrnenoBathb mpaBuiam 0e30macHoi paboTHI B
nabopaTtopuu npu UCIIOJIb30BAHU U
XUMUYECKOW TOCYIbl U 00OpyAOBaHUA, a
TaKKe TMpaBWIaM OOpAIICHUS C TOPHOYUMHU
BEIIECTBAMU B OBITY.

[InanupoBaTh M OCYIIECTBIATHh HA TIPAKTUKE
XUMUYECKHE HKCIIEPUMEHTHI, IPOBOJIUTH
HAOJIOICHMS, nenaTh BBIBO/IbI o
pe3yabTaTaM 3KCIEPUMEHTA.

YyacTBOBaTh B COBMECTHOM pabore B

IpyIIIE.

2.3

Bona. PacTtBopsI.
[Toustue 00
OCHOBAHHIX

duznyeckue CBOMCTBa BOABI. Boma
KaK pacTBOPUTEINb. XHUMHUYECKHUE
CBOMCTBA BOJBI.

OcHoBaHU.

PactBopel.  Posmp  pacTtBOpOB B
MPUPOJIE W B IKW3HHU 4YEJIOBEKA.

PackppiBaTh CMBICIT H3y4aeMbIX ITOHATUN U
IIPUMEHATh O3TU IMOHATUA MPU ONUCAHUU
CBOWMCTB BEIIECTB W UX MNPEBPALLICHUMN.
XapakTepu3oBaTh buznueckue
MXMMHUYECKHE CBOMCTBA BOJBI, €€ POJIb KaK

pacTBOpUTENsT B MPUPOAHBIX MpolEeccax.




Kpyrosopot
3arpsi3HEHUE

BOJBI B  MPHUPOJIE.
MIPUPOIHBIX BOJI.
OxpaHa W OYHUCTKA MPUPOJHBIX BOJI.
Hacepimienaple ¥ HEHACHIIICHHBIC
pacTtBOpbl. PacTBOpUMOCTH BEIIECTB
B BojJe. MaccoBas J10Js BEIIeCTBA B
pacTBope.
Xumuueckuii IKCHepumMeHnm:
Llemoncmpayuu:

PacTBopeHHe BelIECTB C pa3IuyHOMN
pPacTBOPUMOCTBHIO.

BzaumopeiicTBrue BOAbI ¢ MeTaJIaMU
(HaTpueM u KaJIbLIEM ).
HccnenoBanne pacTBOPOB KHUCIOT U
1IEJI0Y€l C TTOMOIIBI0 MHIUKATOPOB.
JlabopamopHuvie onvimai.
HccnenoBanue 0COOEHHOCTEN

PACTBOpPEHHMsSI BEIIECTB C PA3ITMUHON

PacTBOPUMOCTBHIO.
[IpuroroBnenue pacTBOpPOB c
ONPENICIEHHON  MacCOBOM  JOJIEU
pacTBOPEHHOI'O BEIIECTBA.

IIpaxmuueckas paboma.
No 5. IlpurotoBieHue pacTBOPOB C
Jonen

ONPENICIEHHON  MacCOBOM

CocraBniaTh YpaBHEHUSA XUMHYECKUX
peaKLni C y4aCTUEM BOJBI.

OOBSICHATH  CYIIHOCTh  3KOJOTMYECKHX
npo0ieM, CBSA3aHHBIX C  3arpsi3HEHHEM

IIPHUPOAHBIX BO/I, CIIOCOOBI OYHCTKH BOABI OT

npuMecei, Mepbl IO OXpaHE BOJX OT

3arpsiI3HEHUA.
[InaHupOBaTh U OCYIIECTBIATH HA MPAKTUKE

XUMUYECKUE OKCIEPUMEHTHI, MPOBOJAUTH
HaOIIOCHYS, JeaTh BBIBOJIBI 1o
pe3yiibTaTam AKCIIEpUMEHTA npu

IIPOBEJICHUN  JIAOOPATOPHBIX  OMBITOB H
PaKTHYECKON pabOTHI.

CrnenoBaTh mpaBuiamM 0€30MacHO pabOTHI B
JabopaTopuu

IIpu HCIIOJIBb30BaHUH

XUMUYECKOM TOCyAsl W 00OpYAOBaHHUS.
[IpoBOAWTHL BBIYMCIECHHUS C MPUMEHCHUEM
IOHATUSL «MaccoBasl JOJIsI BellecTBa B
pacTBope».

BricTpauBaTth pa3BEpHYTHIE IHCHbMEHHBIE U
YCTHBIE OTBETHI C OMOPOH Ha MHQPOPMAIUIO
U3 y4yeOHMKa W CIPABOYHBIX MAaTEPHAJIOB,
VCIIOJIb30BATh

rPaMOTHO M3y4YECHHBIN

MOHATUMHBIN anmnapaTr Kypca XUMHUH.




PacCTBOPEHHOIO BELIECTBA.
Buiuucnenusa:
c UCIIOJIb30BAHUEM MOHATHS

«maccoBas JOJIA BCIICCTBA B

pacTBope».
2.4 | OCHOBHBIE  KJIACChI 16 Knaccudukanus  Heopranmyeckux | KnmaccuduuupoBaTth u3ydaembie BEIIECTBA
HEOPTraHUYECKUX COCTMHEHUH. 10 COCTaBY U CBOWCTBAM.
COCTMHEHUN Oxkcuapl. Knaccudukamms oxcunos: | CocTaBnsath (GOPMYJbI OKCHUIIOB, KHUCJIOT,
coJieoOpasyroiue (OCHOBHBIC, | OCHOBaHUM, COJIE W Ha3bplBaTh HUX IO
KHUCJIOTHBIE, amdoTtepHbIe) U | MeXTyHapOTHOM HOMEHKJIaType.

Hecoseoopasyromue. HomeHknatypa
okcuaoB. Ousnueckre U XuMUYECKHE

CBOMCTBA  OKCHJOB. [Tomyuenue
OKCHJIOB.

OcHoBaHus. Knaccuduxanus
OCHOBaHUU: 09N u
HEpPACTBOPUMBIC OCHOBaHHS.
Homenxkmarypa OCHOBAHMH.

duznyecKkue 1 XMMHYECKHE CBOMCTBA
ocHoBaHuM. [losryyeHne OCHOBAHUM.
Kucnotel. Knaccudukarus KucioT.
Homenkiiarypa kucnor. @usnyeckue
A XUMHYECKHE CBOMCTBA KUCIOT. Psan
AKTUBHOCTH METaJIOB H.H.

bekerona. [lony4yeHne Kucior.

HpOFHOSI/IpOBaTB CBOMCTBA BCIICCTB Ha

OCHOBE OOIMX XHMHYECKHUX CBOMCTB
U3YYEHHBIX KJIACCOB/TPYNI BEIIECTB, K
KOTOPBIM OHH OTHOCSITCSI.

CocTaBnsiTh  MOJIGKYJISIPHBIE ~ ypaBHEHUS
peakiuii, WUTFOCTPUPYIONUX XUMHYECKHE
CBOWCTBAa W CIHOCOOBI TIOJYYCHHS BEIIECTB
KJIACCOB/TpyIIII, a

HN3YyUCHHBIX TaKXeC

MOATBEPKIAIOIIUX TE€HETUYECKYIO
B3aUMOCBSA3b MEXY HUMH.

[Ipon3BOAUTH BBIUMCIEHUS 10 YPAaBHEHUSIM
XUMHYECKUX PEAKIIUH.

[InaHupOBaTh M OCYLIECTBIATH HA MPAKTUKE
XUMHUYECKHE

OKCIICPUMCHTEI, IIPOBOJHTDH

Ha6J'IIOI[eHI/I$I, ACJIaTb BbIBObI 10




Conn. Homenknarypa COJIEH.

dusnueckue U1 XUMUYECKUE CBOUCTBA

COJIEH. [Tomyuyenue COJIEH.
I'eneTnueckas CBS3b MEXTY
KJaccaMH HEOPraHUYECKUX
COE€IMHEHUMN.

Xumuueckui IKCHepuMeHnm:
Jlemoncmpayuu:

OOGpa3sipl HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OnbIThI, WJUTIOCTPUPYIOLIME
XUMUYECKHE  CBOMCTBAa  KJIACCOB
HEOpPraHUYECKUX BELIECTB.
JlabopamopHhvie Onvlmol.:

Onpenenenue pacTBOPOB KHUCIOT U
HIEJI0Y€l C TOMOIIBI0 MHIUKATOPOB.
N3ydeHue B3auMOIEHUCTBUS KUCIIOT C
MeTaJllIaMH, peakiuin
HEUTpaIn3aluu.

BzaumonerictBue pacTtBOpa CEpHOU

kuciotel ¢ okcuaoM wmeau  (II).
[lonyuenue HEPaCTBOPUMBIX
OCHOBAaHUHU.

BriTecHenue OJIHOTO MeTasia
IpYyrdM W3 pacTBopa  COJIH.

pe3yabpTaTam AKCIIEPUMEHTA npu
IPOBEJICHUN JIaDOPAaTOPHBIX OMNBITOB H
PAKTUYECKUX paloT.

CrnepnoBatb npaBuiiaM 0€30MacHON pabOThI B
nabopaTopuu

XUMHYCCKOU MOoCy bl

npu MCTIOJIH30BaHUH
u  000pyIOBaHUS.
BeicTpanBaTh pa3BEPHYTHIE MHUCHMEHHBIC U
YCTHBIE OTBETHI C OMOPON Ha WH(POPMAIUIO
U3 y4eOHHWKa W CIPAaBOYHBIX MaTEpHAJIOB,
I'PaMOTHO

HCIIOJIB30BAaTh I/ISy‘{eHHBIﬁ

NOHATUWHBIN anmnapar Kypca XuMHH.




llpakmuueckas paboma:

Ne 6. Pemenue skcnepuMeHTaIbHBIX
3a7a4 no teme «BakHeHliue KiaccChl
HEOPTraHUYECKUX COCUHCHUI.
Buviuucnenus:

T10 ypaBHEHUSM XUMHUYECKOU

pCaKuun: KOJIMYCCTBA BCIICCTBA,

00bEMa, Macchl 1O H3BECTHOMY

KOJUYECTBY  BEIIECTBa, 0O0BEMY,
Macce peareHTOB WU MPOAYKTOB

peakIuu.

Hroro no pazneny
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Paznen 3. Ilepuoauveckmii 3axkoH u Ilepuoauyeckass cucrema xumudeckux 3jaemeHToB [I. . MenneneeBa. Ctpoenue
aToMOB. XMMHUYeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKIIUN

3.1 | [lepuoamueckuii

Ctpoenue aroMa

3aKOH "
[Tepnonnueckas
CHUCTEMa XMMHUYCCKUX
snementoB JI. W
Menaeneena.

10

[TepBble TONBITKHA KJIacCUUKAIIAN
XUMHMYECKUX 3JIeMEHTOB. IloHsaTHE O
rpynrax CXOJIHBIX 3JIEMEHTOB
(IIeJIOYHBIE U IIEJIOYHO3EMEIIbHBIE
METaJlbl,

TaJIOI'CHBI, HHCPTHLIC

rasbl). DIIEMEHTBHI, KOTOpBIE
00pa3yroT ampOTepHbIE OKCHIBI U

THUAPOKCHUIEL.

[lepuoanuecknii 3aKOH.
[Teprnognueckas cucTeMa
XUMHUYECKUX 2JIEMEHTOB JI.W.

MengeneeBa. KoporkonepuonHas u

PackpriBaTh CMBICHT NEePUOIUYECKOTO
3aKOHa.

OnuceIBaTh CTpOCHUE TaOIULIBI
«llepuoguueckas cucTreMa XUMHUYECKUX
DJIIEMEHTOB J.. Menneneenay.
MonenupoBath CTPOCHUE aToMma,

DHEPreTUYECKUX YPOBHEW M MOAYPOBHEH
IIPU TOMOIIM PHUCYHKOB, DJIEKTPOHHBIX
KOH(UTYpaluii ¥ AJIEKTPOHHOTpa)UIECKUX
dbopmy.

[TosicHATH hU3UYECKUI CMBICIT TOPSIKOBOTO

HOMEpAa, HOMEpPOB IME€pHOJAa U TPYIIIbI




JUTMHHOIIEPUOTHAS (opMbI

CHUCTCMBI

J.N.

Ileppoabl ¥ rpynmsl.

[Tepnoanueckout
XUMHUYECKUX 3JIEMEHTOB
Menneneesa.
PU3UUECKUN CMBICI MOPSAKOBOTO
HOMEpPA, HOMEPOB NEPUOIA U TPYIIIbI
JJIEMEHTA.

Ctpoenune aromoB. CocTaB aTOMHBIX
AnEP.
CtpoeHne »DJIEKTPOHHBIX 000J0YEK

N3otomnsl. DIEKTPOHBI.
aToMOB TMeEpBbIX 20 XUMHUYECKUX
aneMeHTOB llepuoanyeckoit cucTeMbl
JI.1. MeHnpeneena.

XapakTepucTuKa XUMHYECKOT'O
DJIEMEHTA 10 €ro IOJ0KEHHUIO B
[lepunoanueckoit CHUCTEME JI.W.
Menpeneena.

3aKOHOMEPHOCTH U3MEHEHUS
paauyca aTOMOB XUMHAYECKUX
AJIEMEHTOB, METAUTMYECKUX u

HEMCTAJININYCCKUX CBOMCTB I10

rpyInmnaM 1 nepuoaam.
3nauenue llepuoamdyeckoro 3akoHa u
[Teprognueckou CHCTEMBI

XUMHNYCCKUX OJICMCHTOB JJIA

JJIEMEHTA.
XapakTepru3oBaTb XHUMHUYECKHUE DIIEMEHTHI
MEPBBIX TPEX MEPUOIOB, KAIUMU, KAIBLIHAN U
UX  COCIUHEHUS

10 IIOJTOXKECHHU IO B

J.N.

Ilepuoanueckon CHUCTEME
Meuneneena.
o01me

CBOWCTB

OOBSCHATH 3dKOHOMCPHOCTH B

W3MEHECHUH XUMHUYECKHUX
AJIEMEHTOB (M3MEHEHUE PAJUYCOB aTOMOB,
AIEKTPOOTPULIATEILHOCTH, BAJEHTHOCTH) U
COEIMHEHUU B

ux nmpeaciax

MNEPHUOA0B U TJIABHBIX IMOATPYIII C y‘léTOM

MaJIbIX

CTPOEHHUS UX aTOMOB.
YyacTBOBaTh B COBMECTHOM paboTe B mape
WJIU TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIE MUCBMEHHbBIE U
YCTHBIE OTBETHI C OMOPOHN Ha MH(POPMAIUIO
U3 yuyeOHUKa M JPYTrUX UCTOUYHUKOB, B TOM
yuciie aTepHera.




pa3BuTUA Hayku W npaxktuku. ..
MenzaeneeB — y4€HbBIM U IpaKJaHWH.
Xumuueckui IKCnepumenm:
Jlemoncmpayuu:

B3aumopenicrBue rupoxcuaa UUHKA
C pacTBOpaMH KHCIOT M IIEJIOYEH.
MopaenupoBaHue CTPOEHHSI MOJIEKYII

IpU IOMOIIM PHUCYHKOB, MOJEJIEH,

3JIEKTPOHHBIX " CTPYKTYPHBIX
dbopmyi.

Tabmuma «llepuonuueckas cucrema
XUMHUYECKUX 3JIEMEHTOB J..
Menngeneenay.

JlabopamopHuvie onvimai.
O3HakoMJIeHHE c oOpasnamu

MECTaAJIJIOB U HEMCTAJIJIOB.

3.2

XUMHAUYECKAsA CBSI3b.
OKHUCIIUTETBHO-
BOCCTAaHOBUTEJILHBIE

peakiuu

13

Xumunueckas cBsa3b. KoBaneHTHas
(moyisipHasi W HEMOJSIpHAsl)) CBS3b.
DNEeKTpPOOTPULATENBHOCTD

XUMUYECKUX PJIEMEHTOB.

HNonnas cBa3b. CTENeHb OKUCICHUS.
OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakiuu. IIpolecchl OKHCIECHHS H
BOCCTaHOBNIeHUs.  OKHUCIUTENU U

BOCCTAaHOBHTCIIH.

PackpbiBaTh CMBICI H3Yy4aeMbIX ITOHSTHM.
OnpenensiTe BHA XHUMUYECKOW CBSI3U B
COCIMHEHUU.

MopgenupoBare CTPOEHHE MOJIEKYT IIpU
IIOMOIIHA PUCYHKOB, MOJEJEN, INEKTPOHHBIX

U CTPYKTYPHBIX (POPMYII.

Hcnonb30BaTh XUMHUYECKYI0 CHMBOJUKY
JUISL  COCTaBIIeHHS  (OPMYJT  BEIIECTB,
DIIEKTPOHHOTO Oayanca pEaKInid.




XUMHUYECKUU DKCIIEPUMEHT:
U3y4YEeHHE o0Opa31oB BEILECTB
METaJIJIOB U HEMETAJLJIOB,

B3aMMOJICMICTBUE TUAPOKCHIA IIMHKA
C pacTBOpaMM KHUCJIOT W IIEJIOYEH,

IPOBEICHUE OTIBITOB,
WJUTFOCTPUPYIOITUX PUMEPBI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuit (ropenue, peakIuu
pa3yIokKEHUs, COCIMHEHHUS ).
Xumuueckuii IKCnepumMeHm:
Llemoncmpayuu:

OnbITHI, WJUTIOCTPUPYIOIITHE
IpUMEPbI OKHUCJIUTEIBHO-
BOCCTaHOBUTEJILHBIX peaxuii
(ropeHue, peakluuu  Pa3yIoKEHHUS,
COCJTUHEHUA).

OnpenendaTs CTENEHb OKUCIEHUS aTOMOB
XUMUYECKUX JJIEMEHTOB 1Mo ¢opmyliaM u

bopMyIbl
COCJIMHEHMI 110 CTETICHH OKHCIICHUS aTOMOB

COCTaBJIATh OMHApPHBIX
XUMHUYECKUX JIEMEHTOB.

OnpenensTh OKHUCJIUTETD u
BOCCTaHOBHTEIb.

PaccraBnare

KOd(QPUIIUEHTHI B CXeMax

IMPOCTHIX OKHCJIIUTCIIBHO-

BOCCTAHOBUTCIIBHBIX peaKIlI/Iﬁ MCTOJOM
SJICKTPOHHOT'O Oajanca.

Ha6J'II-0,HaTB XUMHWYCCKHUC OIIBITHI IO IIJIaHY,

aHaJIM3UPOBATH U neJaTh BBIBOJIBL.
Hcnonb3oBath UKT TS CO3JIaHUs
MOJIENICH, IIOATOTOBKU Mpe3eHTaLNH,

JTOKJIAJI0B IO TEME.
BricTpanBaTh pa3BEPHYTHIE MUCBMEHHBIE U
YCTHBIE OTBETHI C OMOPOHN Ha MH(POPMAIUIO
U3 yuyeOHUKa M JPYTrUX UCTOUYHUKOB, B TOM
yucie MaTepHera.

Hroro no pazneny 23
Pe3epBHOE Bpems 3
OO0mmiee 4MCIO YacoB IO 102

porpaMmme




9 KJIACC (102 gaca)

No
o/

HaumenoBaunue KomnnuecTBO

pasaciioB U TEM qaCcoB

y4eOHOro mpeIMeTa

Conepxanue 00y4eHus

OcHOBHBIC BUJIBI ACATCIBHOCTH
oOy4Jaromuxcs

Paznen 1. BemecTBO 1 XUMH4YECKHE PEeAKI
1.1 | IloBTOpeHuUe u 7
yrayOJieHHe 3HaHUU

OCHOBHBIX Pa3IesioB
Kypca 8 kiacca

UM
[Tepnonnueckuit 3aKOH.
[Tepnonnueckas cucTeMa
XUMHUYECKUX 3JIEMEHTOB J..
MenpneneeBa. CTpoeHHME  aTOMOB.
3aKOHOMEpPHOCTH B  U3MEHEHUHU
CBOWCTB XHMHYECKUX DJIEMEHTOB
IEPBBIX TPEX IMEPUOJOB, Kallus,

KaJlblIUd HM WX COCAWHCHHH B
COOTBETCTBHUH c TIOJIOKEHHUEM
DJIIEMEHTOB B [Tepnognueckoit
CUCTEME U CTPOCHHUEM HX aTOMOB.
Ctpoenue BEIECTBA: BUBI
XUMHUYECKOU CBSI3H. Tunel
KPUCTAIINYECKUX PELIETOK,

3aBHCHMOCTh CBOMCTB BeIIeCTBa OT
TUNA KPUCTAIIMYECKOW PEIIETKH U
BUJIA XUMHUYECKOU CBSI3H.
Kmaccudpukamus W HOMEHKIATypa

HCOPraHUYCCKUX BCIICCTB.

XapaKkTepu3oBaTb XHUMHUYECKHUE DIIEMEHTHI
MEPBBIX TPEX MEPUOJOB, KalUsl U KaAJIbLHUS
o WX NoJoXeHU B Ilepuognueckoi

CHUCTEME 1. n. Menpeneena.
Knaccudunuponath U Ha3bIBATh
HEOPraHUYECKHWE  BEIIECTBA  M3YYEHHBIX
KJIaCCOB.

OnuceIBaTh O6H_II/I€ XUMHMYECKHE CBOMCTBaA
BCIICCTB Pa3JINYHbIX KJI1aCCOB,

NOATBEPXKAATh CBOWCTBA  IpPUMEpaMHU
MOJIEKYJISIDHBIX ~ YPaBHEHHH  XUMHUYECKUX
peaKiuu.

OnpenensaTe BUJ XUMHUYECKOW CBSA3U M THUI
KPUCTAJUIMYECKOU

pEETKN  BEIIECTBA.

[IporHo3upoBaTh CBOMCTBAa BEIIECTB B
3aBUCHUMOCTH OT UX CTPOCHHUSI.

BricTpanBaTh pa3BEPHYTHIE MUCHMEHHBIE H
YCTHBIC OTBETHI C OMOPOI Ha MHOOPMAIIUIO

n3 y‘—Ie6HI/IKa U CIIPpaBOYHBIX MATCPHAJIOB,




XHUMHUYECKHUE CBOMCTBA  BEILIECTB,
OTHOCSIMXCS K Pa3jIMyHbIM Kjaccam
HEOPTraHUYECKUX COCJIMHCHUM,

TCHCTHUYCCKAA CBA3b HCOPTaHUYCCKUX

BCILICCTB.

Xumuueckui IKCHepumMenm:
Jlemoncmpayuu:

03HAKOMJICHHE c MOJICIIMH
KPUCTAJUIMYECKUX peéToK
HEOPraHUYECKUX BCIIICCTB -

METaJJIOB U HEMeTaioB (rpadura u

I'paMOTHO HUCIIOJIB30BATH PISy‘—IGHHBIfI

MOHATUNHBIN anmnapar Kypca XUMHUU.

anmMasa), CJIOHBIX BEILIECTB
(x;mopuaa HaTpus).
1.2 | OcHOBHBIE 10 Knaccudukanus XUMHUYECKUX | PacKphIBaTh CMBICT M3y4aeMbIX MOHATUNA U
3aKOHOMEPHOCTH peakuuii Mo pa3auYHbBIM MPU3HAKAM | IPUMEHSITh OSTH TMOHSATUS TPU OINUCAHUU

XUMHUYECKUX PEeaKIUI

(IT0 YMCITY ¥ COCTaBY YYacTBYIOIIUX B
pEaKIuy BEIIECTB, IO TEIUIOBOMY
abdekTy, Mo U3MEHEHUIO CTeneHen
OKHCIICHUSI XUMUYECKUX DJIEMEHTOB,

no oOpaTUMOCTH, TIO  Yy4YacCTHIO
KaTaJlnu3aTopa). DK30- u
HIOTEPMHUYECKHE peakimy,
TEPMOXUMUYECKUE ypaBHEHUSI.

[IoHATHE O CKOpPOCTH XUMHYECKOU
peakiuu. [lonstue 00 0OpaTUMBIX U

CBOMCTB BEIIECTB M WX NPEBPaALCHUU.
KnaccubunupoBarh XUMHUUYECKHE PEAKIIUH
110 Pa3JIMYHbIM MPU3HAKAM.

YcraHaBiuBaTh  3aBUCUMOCTh  CKOPOCTH
XUMHUYECKOU
bakTopoB.

[Iporno3upoBaTh BO3MOKHOCTH MPOTEKAHUS

pCaKkuuu oT Pa3’IN4YHbIX

XUMHYECKUX MPEBPALICHUNA B Pa3IMYHbBIX
YCIOBUSIX.
OnpenensiTe OKUCIUTEIb U BOCCTAHOBUTEIIb




HEOOPaTUMBIX XUMHUYECKUX
peakuusax. [IoHATHE O TOMOTEHHBIX U
reTeporeHHbIxX peakuuax. [lonsatue o
katanuze. IloHsTHE O XMMHUYECKOM
paBHOBecuU. DaKTOpPBI, BIHSAIOLINEC

Ha CKOPOCTH XUMHUYECKOM peakuu nu

MOJIOKEHHE XUMHUYECKOTO
paBHOBECHSL. OkucnurenbHo-
BOCCTAHOBUTEIIHHBIC peaxiuu,

AJIEKTPOHHBIN OaJlaHC OKUCIUTEIBHO-
BOCCTaHOBHUTEJIbHON pEaKIInu.
CocraBiienue YpaBHEHHUI
OKHCIIUTEJIbHO-BOCCTAHOBUTEIbHBIX

peakuuil ¢ HCIOJB30BaHUEM METOJIa

QJICKTPOHHOT'O OajaHca.

Xumuueckuii IKCnepuUMeHm:
Jlemoncmpayuu:
HccnenoBanue 3aBUCUMOCTH

CKOPOCTH XUMHUYECKOW pEaAKUUU OT
BO3JICHCTBUS PaA3TUYHBIX (HAKTOPOB.

OMBITHI, WLTFOCTPUPYIOIITHE
IPUMEPBI OKHCITUTEIBHO-
BOCCTAHOBHTEIIBHBIX peakiui
(ropeHne, peakluu  Pa3sIoKEHHUS,

COCIUHEHUS ).

B OBP.
CocTaBisTh JEKTPOHHBIA OaaHC PEaKIIUH.
[Tpou3BOAUTH BBIYUCIICHUS TI0 XUMUYCCKUM
YpaBHCHHSIM.

YyacTBOBaTh B COBMECTHOM paboTe B mape
WM TPYIIIIC.

BricTpanBaTh pa3BEépHYTHIC MUCHMCHHBIC H
YCTHBIC OTBETHI C OMOPO¥ Ha MH(POPMAIHIO
U3 y4yeOHUKAa W CIPABOYHBIX MaTCpPHAJIOB,
I'PaMOTHO

HCIIOJIB30BAaTh I/ISy‘{eHHBIﬁ

MOHSATHUMHBIN arIapar Kypca XuMHH.




Buviuucnenus:
KOJIMYECTBa BeEIIeCTBA, O0BEMA W
MAaCChl peareHTOB WA NPOJYKTOB IO

YPaBHEHUAM XUMHUUYECKHUX PEAKLIMI

1.3

DIIEKTPOIUTHYECKAS
JIACCOLMALINS.
XUMUYECKHUE
peaKkium B pacTBOpax

17

Teopus 3JIEKTPOJIUTUYECKOMN

JIACCOIIHMAIIUH. DIIEKTPOJIUTHI u
HEAJIEKTPOJINTHL. KaTMOHBI, aHUOHBI.
MexaHn3M OUCCOILMAIMKA BEIIECTB C
pPa3IMYHBIMUA  BUJAMH XUMHYECKOU
CBSI3H. CreneHb JIACCOLIUAIH.
CwibHble W clalbble AJIEKTPOJHTHIL.

Peakuuu noHHOrOo OOMeHa. YCIIOBHUS

NPOTEKaHUs]  peaKkIuil  MOHHOIO
oOMeHa, TOJHBIE U COKpaliéHHbIC
MOHHBIE ypaBHEHHUS pEaKIInii.

CBoliCTBa KHCJIOT, OCHOBAaHMH W
COJIC B CBeTE IMpeICTaBICHHN 00
AIEKTPOJUTHUICCKON  AUCCOITHAIINH.

KauecTBeHHbBIC PCaKOK Ha HOHBI.

[loHsiTHE O  THUIOPOIU3E  COJIEH.
Xumuueckui IKCnepumeHnm:
Jlemoncmpayuu:

HccnenoBanue 31€KTPONPOBOIHOCTU

pacTBOpOB  BEIIECTB,  Hpolecca

Jucconuanmmy KHCIIOT, IHGHO‘—IGﬁ n

PackppiBaTh CMBICII U3yYaeMbIX MOHATHUH, a
TAKK€ CMBICII TEOPUU DIEKTPOJIUTHUUYECKOU
JIUCCOIMAIH.

OOBSCHATh MPUUUHBI IJIEKTPONPOBOJTHOCTH
BOJIHBIX PAacTBOPOB BEIECTB, pPa3JINYaTh
ciaa0bie 51

CHUJIBHBIC QJICKTPOJIUTHI.

CocTaBiiaTh YPaBHCHHA Aucconuanmu

KHUCJIOT, IIEeJ0OYe M COJIEd, MOJIHbIE U
HOHHBIE

COKpAIlEHHBIE ypaBHEHHS

XHUMHYCCKHUX peaKuHﬁ HOHHOTI'O O6M€Ha,

KpPaTKU€ HWOHHBIC YPAaBHEHHUS MPOCTHIX
peakuuii TUIPOJIN3a COJIEN.
XapakTepu3oBaTh ~ O0IME  XUMHUYCCKHE

CBOMCTBA BCHICCTB PA3JIMYHBIX KJIACCOB Ha

OCHOBE TEOpUU ANEKTPOIUTUIECKOM

JHACCOLIMALNM;  TOATBEPKAATh  CBOMCTBA
IIPUMEPAMU  MOJIEKYJSIPHBIX WM HMOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIUU.

Pemate 3KCnEepuMEHTaNbHBIE 3aa4d 110
TEME.

HJ'IaHI/IPOBaTI) N OCYHICCTBJIATH HA IMPAKTHUKC




coieit  (BO3MOXKHO HCIIOJIb30BaHHUE

BUJIEOMATEPHUAIIOB).

OnbITHI, WJUTIOCTPUPYIOLIME
NpU3HAKK  TPOTEKAaHUS  peakIuit
HOHHOTO  oOMeHa  (0oOpa3oBaHUE
ocajka, BBIJICTICHHE rasa,
oOpa3oBaHUE BOJIbI).

Pacnio3naBanme HEOPTaHUYEeCKUX

BEILIECTB C MOMOIIbIO KAYECTBEHHBIX
pEaKIui Ha UOHBI.

JlabopamopHuviii onvim:

MN3ydyeHnrne mnpu3HAKOB MPOTEKAHUS
peakuuu  HOHHOro  obOMeHa B
pacTBopax ANEKTPOJIUTOB (c
o0pa3oBaHHEM OCaJKa, BBIJCICHUEM
rasa, oOpazoBaHuEM BOJIBI).
IIpaxmuueckas paboma:

Ne 1. Pemienue skcnepruMeHTaIbHbBIX
3a/1a4 10 TEME.
Buviuucnenus:

1o YPaBHEHUSAM XUMHAYECKHUX

pEaKIUH.

XUMHUUYCCKUC OKCIICPUMCHTBI, IIPOBOJHTH

HaOJIIOICHU, JenaTh BBIBOJBI 10
pe3ylbTaTam

IPOBEJICHUN JIaDOPAaTOPHBIX OMNBITOB U

AKCIIEPUMEHTA npu

IPAKTUYECKUX padoT.

CnenoBatb npaBuiiam 0e30MacHON pabOTHI B
nabopaTopuu
XUMHYECKOW TMOCyAbl U  00OpYyIOBaHUS.

npu HCIIOJIB30BaHUH

[TpoBOAWTE BBIUUCICHHS IO XUMHYECKUM
YpaBHEHUSIM.

VYyacTBOBaTh B COBMECTHON paboTe B mape
WJIU TPYIITIC.

BricTpanBaTh pa3BépHYTHIE MUCHMEHHBIE U
YCTHBIE OTBETHI C OMOPOH Ha MH(POPMAIUIO
U3 ydyeOHMKAa W JpPYrMX HMCTOYHUKOB
uH(popmaiuu, B ToM yrciie MHTepHeTa.

Uroro no pazneny
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Pa3gea 2. HemeTa/llIbI M HX COEJUHEHUSA

2.1

OoOmrasg
XapaKTEePUCTHKA

6

OO6mrast xapakTepUCTHKa TaJOTeHOB.

OCOOEHHOCTH  CTPOEHHSI  aTOMOB,

OOBsICHATH  OOIIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB HEMETAJIOB U UX




XUMUYECKUX
JJIEMEHTOB VIIA-
IpyIIbL. ['anorenst

XapaKTEpHbIE CTENEHU OKHUCIICHHS.
Crpoenue u (Qusnueckue CBOMICTBa
IOPOCTHIX BEIIECTB — TaJIO€HOB.
XUMHUYECKME CBOMCTBA Ha IIPUMEpPE
xJiopa (B3auMoeiicTBue C
MeTalJIaMH, HEMeTaJlJIaMH,
HIEJI0YaMH).

XnopoBonopoa. ConsiHasg KHUCIOTa,
XUMHYECKHE CBOICTBA, MOJIyYECHHE,
npuMeHenue. JlelictBue xiopa u
XJIOPOBOJIOPOAA Ha
yenoBeka. Bakneimue Xiaopuabl U

OpraHu3M

UX  HaxoXJEHHWEe B  MPUPOJE.
Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

OnbIThI, OTpaXkarone GU3NIECKUe U

XUMHYECKHE CBOMCTBA TaJIOTCHOB M

150.4 COEeIUHEHUM (BO3MOXKHO
UCIIOJIb30BAHUE  BHIEOMATEPHAIIOB).
O3HakoMJIieHHE c oOpaszuamu
XJIOPUJIOB (raJoreHui0B).
JlabopamopHhuwiii onvim:

N3yuenune CBOMCTB COJISTHOM

KHUCJIOTEL.
[IpoBeneHME KAa4ECTBEHHBIX PEAKIINN

COEJIMHEHUH B Mpeeaax MalbIX MEPUOIOB U
IJIaBHBIX IO AT PYIIII Ilepuonnueckou
CHCTEMbI XUMUYECKUX JJIEMEHTOB C YIETOM
CTPOCHUS UX aTOMOB.
XapakTtepu3oBaTh buznueckue u
XAMUYECKHUE CBOWCTBAa MPOCTBHIX BEIIECTB
raJIoreHoB (Ha MpUMEpe XJIOpa) U CIOKHBIX
BELIECTB (xJ0poBOIOPO/A, XJIopu1a
HATpusl),  CIOCOOBI WX  TOJy4YCHHS,
NpPUMEHEHHWE W 3HAUCHUE B TMPUPOAC H
KU3HU YEJIOBEKa.

Onpenensite  XJOPUJI-MOHBI B PacTBOPE.
[TmannpoBaTh M OCYIIECTBISATH HAa MPAKTUKE
XUMHYECKHE DKCIEPUMEHTHI, IPOBOJUTH
HaAOJIIOICHMS, Jenatb  BBIBOJBI  TIO
pe3ynbTaTam AKCIIEPUMEHTA npu
IPOBEJICHUN JIA0OPATOPHBIX  OMBITOB U
MPaKTUYECKUX PaboT.

CnenoBatb nmpaBuiiaM 0€30MacHON pabOTHI B
nabopaTopuu npu UCTIOJIb30BaHU U
XMUMHUYECKOM mocynbl M 00OpyIOBaHMS.
BricTpanBaTh pa3BépHYTHIE MUCHMEHHBIE U
YCTHBIC OTBETHI C OMOPOH Ha MHQPOPMAIUIO
U3 ydyeOHMKa W CIPABOYHBIX MAaTEPHAJIOB,
W3y4YECHHBIN

I'paMOTHO HCIIOJIBb30BaTh




Ha XJIOPU-UOHBI.
IIpaxmuueckas paboma:

No 2: Tlony4yeHue CONSTHOM KHUCIOTHI,
MU3yYEHUE €€ CBOUCTB.
Buiuucnenusa:

1o ypaBHEHUSM XUMUYECKHUX
peakiui, eciau OJIMH W3 PEarcHTOB

JTIaH B U30BITKE.

MOHATUNHBIN anmapar Kypca XUMHUMU.

2.2

O6mas
XapaKTEePUCTHKA
XUMUYECKHUX
3JIEMEHTOB VIA-
rpynnel. Cepa u eé
COEIMHEHHUS

OOmias xapakTepuCTHKa 3JIEMEHTOB
VIA-rpynmnsi.

Oco0eHHOCTH ~ CTpOEHHUs  aTOMOB,
XapaKTepHbIEe CTENEHH OKHCIICHHS.
Crpoenue u (usnueckue CBONCTBA

MPOCTHIX BEHIECTB — KHUCJIOpOJa H
CepHI.
ANIOTpOTIHBIE MoAU(pUKAITAN

KHUCIIOPOJa U CEPHI.

XUMHYECKHUE CBOMCTBA CEpBL.
CepoBoaopon, CTpOEHHUE,
busnueckue u XUMUYECKHE
CBOMCTBA.

Oxkcunbl cepbl Kak MpeACcCTaBUTENN
KHUCIIOTHBIX OKCHJIOB.

Cepnass xucnora, (GU3UYECKUE W
XUMHUYECKHE CBOMCTBa (0OUIMEe Kak

OOBbsICHATH  OOIIME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB 2yieMeHTOB  VIA-
TPYNIBI U WX COCAMHEHUH ¢ y4ETOM
CTPOCHHUSI UX aTOMOB.
XapakTepu3oBaTh buznueckue "
XUMHYECKHE CBOMCTBA MPOCTOTO BELIECTBA
ceppl M €€ CcoenMHEeHM (cepoBOJOpoOa,
OKCHJIOB CcepHl, CepHOU KHUCIIOTHI,
cynbdaToB), CcmocoObl WX TOJY4YEHUS,
NpUMEHEHHE ¥ 3HA4YeHHEe B MPUPOJEC U
YKU3HU YEJIOBEKa.

OnpenensiTe Hanuuue Cyiab(}aT-HOHOB B
pactBope.

OOBSICHATH  CYIIHOCTh

npoOJieM, CBSI3aHHBIX C  IepepadoTKoil

OKOJIOTHYCCKUX

COEMHEHUH CEPBI.
[InaHupOBaTh M OCYILIECTBIATH HA MPAKTUKE




OpeICTaBUTENSl KJacca KUCIOT U
crienupuyecKue). XUMHUUYECKHE
OCHOBE

crioco0a

peakuuu, JieKalme B
MPOMBIIIIIEHHOTO
MOJTy4YCHUS

CEpHOU KHUCJIOTBL.

[Ipumenenue. Commn CEpHOM
KHUCIIOTHI, KAUECTBEHHAsI peakiusi Ha
cynbdar-uon. Haxoxxnenue cepsl u
pUpOJE.

3arpsi3HeHHE

ce COeIUHCHUM B
XHUMHUYECKOE

OKPYKAIOIIEH Cpelibl COCIUHECHUSMU
cephl (KUCIIOTHBIC TIOK T,
3arps3HEHUE BO3JlyXa U BOJOEMOB),
CIIOCOOBI

€ro MpCaOTBpAICHUA.

Xumuueckuii IKCnepuUMeHm:
Jlemoncmpayuu:

O3HakoMJiIeHHE ¢ o0OpasmamMu Cephbl H
eé

COEIUHEHUAMU (BO3MOKHO

UCIIOJIb30BAHUE  BHIEOMATEPHAIIOB).

Habmonenue nporiecca o0yrinBaHus

caxapa oz JIEUCTBUEM
KOHIEHTPUPOBAHHOMN CEepHOU
KHUCJIOTBI.

JlabopamopHvie onvimoi:

N3yyeHne  XMMHUYECKUX  CBOMCTB

XUMHUUYCCKUC OKCIICPUMCHTBI, IIPOBOJHTH

HaOJIIOICHU, JenaTh BBIBOJBI 10
pe3ylibTaTaM 3KCIEPUMEHTA.

CrnepnoBatb npaBuiiaM 0€30MacHON pabOThI B
nabopaTopuu

Inpu HCITIOJBb30BaHUHU

XUMUYECKOW TOCYJbI U 00OpyI0BaHMUS.
[Tpou3BOANTH BBHIYUCICHUS MO0 XUMUYECKUM
YpaBHEHUSM.

Hcnonp30BaTh NMPU BBIMOJHEHUH YUEOHBIX

BajlaHI/Iﬁ TCKCTHI y‘{€6HI/IKa, CIIPaBOYHBIC

marepuansl  (Ilepuoamyeckyro  cucteMy
xumuueckux 3yeMeHToB . . Menaeneena,
Ta0IUIy pPacTBOPUMOCTHU KHCJIOT,
OCHOBaHUU u coJien B BOJIC,
AIEKTPOXUMHUYECKUN  PSJl  HaANpsOKCHUU
METAJLJIOB).

Hcrmonp30BaTh NMPH BBIMOJTHEHUH YYEOHBIX
3aJlaHUA U B IIPOLIECCE HCCIEI0BATEIbCKON

NEATEIIbHOCTU HAY4YHO-TIOMYJISIPHYIO
JUTEPATYypy XUMHUYECKOrO  COJEpKaHUs,
CIIPABOYHBIE MaTepuabl, pecypcehl
HNHuTtepHerTa.




pa30aBICHHOM  CEpHOM  KHUCIOTHI.
[IpoBeneHre KayeCTBEHHOU peaxuuu
Ha cynbdar-uoH U HaAOJIIOIEHHE
IIpU3HaKa e€ MPOTEKaHMUs.

2.3

Oobwmas
XapaKTepucTuKa
XUMHYECKUX
AJIEMEHTOB VA-
IPYIIIIBI. Azor,
dochop u ux
COCIMHEHHUS

OO0miast xapakTepUCTUKA 3JIEMEHTOB
VA-rpynnbl. OcCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIC  CTENEHU
OKHUCJICHUS.

A30T, pacmpocTpaHeHuEe B MPHUPOJE,
buzrueckue U XUMHYECKUE
cpouctBa. Kpyrosopor azora B
IpUpPO/IC.

AMMuak, ero  ¢Qusmyeckue W
XUMHYECKUE CBOWCTBA, MOJYyUYECHUE U
npumeHenne. ConM aMMOHHUSA, HUX
buzndeckue U XUMUYECKHE
CBOMCTBA, IIPUMEHCHUE.
KauectBenHnast peakius Ha HOHBI
aMMOHHSI.

A30THasi KuUCIIOTa, €€ TMOoJy4eHue,
dbu3nyueckre 1 XMMUYECKHE CBOMCTBA
(oOmme kak TpencTaBUTENs Kiacca
KHUCJIOT u crienupuIecKue).
Hcnonbp3oBaHne HUTPATOB M COJIEU

dMMOHHA B Ka4CCTBC MHHCPAJIBbHBIX

OOBsICHATH O0IIME 3aKOHOMEPHOCTH B
U3MEHEHUU  CBOICTB  JIeMEHTOB  VA-
IPpYNIbl M HUX COCIMHEHHW C Y4ETOM
CTPOCHUS UX aTOMOB.
XapakTepu3oBaTh dusndeckue "
XAMUYECKUE CBOWCTBA TPOCTHIX BEIIECTB
azota u ¢Qochopa W UX COETUHCHHI
(aMMuaka, coleii aMMOHHUA, A30THOH
KHUCIIOTBI, HUTPATOB, okcuaa gocdopa (V) u
dbochopHoit kKuCIOTHI, HochaToB), CIIOCOOBI
UX TOJy4YeHUs, IPUMEHEHUE U 3HAYEHUE B
MPHUPOJIE U KU3HH YEJIOBEKa.

OmnpenensiTe WOHBI aMMoOHUsI U (ocdart-
MOHBI B PaCTBOPE.

OOBsICHATH

CYIIHOCTDb SKOJIOTHYCCKUX

npo0ieM, CBSI3aHHBIX C  HAXOXKJICHHUEM
coenuHeHnii azora u  (Qochopa B
OKpY>KaIOIIEH Cpelie.

[ImarmpoBaTh M OCYIIECTBISATH HA MPAKTUKE
XUMUYECKHUE OKCIIEPUMEHTHI, TMPOBOJUTH

Ha6J'IIOI[eHI/I$I, ACJIaTb BbIBObI 10




yI0OpEeHUH.

XUMHUYECKOE 3arpsa3HeHue
OKPYKAIOWIEW Cpelibl COCIUHECHUSMU
azora (KUCIIOTHBIC TOXKIH,
3arpsi3HEHUWE BO3/lyXa, TMOYBBI U
BOJIOEMOB).

docdop, AJUIOTPOITHBIC
MoaupUKaAIIN docdopa,
buznveckue u XUMUYECKHE
CBOMCTBA.

Oxkcupa docdopa (V) u dochopHas
KHUCJIOTa, (PU3NYCCKUE U XUMUUYCCKHE
CBOWCTBA, MOJTy4YeHHE.
dbocdatos B

KauecTBE MUHEPAJIbHBIX YAOOpEHHI.

HUcnons3oBanue

Xumuueckuii IKCnepuUMeHm:
Jlemoncmpayuu:
OznakomiieHne C  (pU3UYECKUMHU

cBoiicTBaMu a30Ta, (ocdopa U uX
COEIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB).
O3HakoMIieHHE c oOpaszuamu
a30THBIX U (OCHOPHBIX YAOOPECHHIA.
[Tonyuenue, cobOupanmue,

pacCiio3HaBaHuC W M3Y4YCHHC CBOMCTB

pe3yabpTaTam AKCIIEPUMEHTA npu
IPOBEJICHUN JIaDOPAaTOPHBIX OMNBITOB H
PAKTUYECKON pabOTHI.

CrnepnoBatb npaBuiiaM 0€30MacHON pabOThI B
nabopaTopuu

XUMHYCCKOU MOoCy bl

npu UCITIOJIb30BaHU U
u  o0opyaoBaHUS.
[Tpou3BOAUTH BBIYUCIICHUS IO XUMUYCCKUM
YpaBHCHHSIM.

Vcnonb30BaTh TP BBIMOJHCHUU YUEOHBIX

BajlaHI/Iﬁ TCKCTHI y‘le6HI/IKa, CIIPAaBOYHBIC

Marepuanabl  (MEPUOJAUYECKYI0  CHUCTEMY
xumuueckux 3yeMeHToB . . Menaeneena,
Ta0IUIy pPacTBOPUMOCTHU KHCJIOT,
OCHOBaHUU u coJien B BOJIC,
ANEKTPOXUMHUYECKUN Pl HaNpsOKCHUU
METAJLJIOB).




aMMMakKa.

Bzaunmonenicteue
KOHILICHTPUPOBAHHOM a30THOM
KHCIOTBI C  Meabio  (BO3MOIKHO

UCIIOJIb30BaHUE BUJEOMATEPUATIOB).
JlabopamopHnuie onvimol.:
[IpoBeneHre KayeCTBEHHBIX pEaKIIMii
HA WMOH aMMOHMsS H QocdaT-uoH, U
U3y4YeHHE MPU3HAKOB UX MPOTEKAHMUS.
Ilpakxmuueckas paboma:

Ne 3: TlonyyeHne ammMuaxa, u3y4eHue
€ro CBOMCTB.

2.4

OO0mas

XapaKTepucTuKa

XUMHYCCKNX
3JIEMCHTOB

IVA-

IpyIObl. YTIEpPOX H

KPEMHUM,
COEMHEHUS

u

ux
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Buiuucnenus:

1o YpaBHEHUAM XUMHUYECKHX
pEaKIuH.

OO0miast XapaKTepUCTUKA JIIEMEHTOB
IV A-rpyniebr. Ocob6enHocTH
CTPOCHHMSI  aTOMOB,  XapaKTEpHbIC
CTEIEHU OKHCIICHUS.

Yraepon, AJUIOTPOITHBIE

MOIU(UKALIUK, PACTIPOCTPAHEHHUE B
npupoje, GU3NIecKrue U XUMUYECKUE
cBoiicTBa. Ancopbuusa. KpyroBopot
yriaepoja B IPUPOJIE.

Oxkcupsl yriaepoaa, ux GU3N4YECKue u

OOBbsICHATH O0IIME 3aKOHOMEPHOCTH B
W3MEHECHHH CBOMCTB »jeMeHTOB |VA-
TPYNIIBI U WX COCAUMHEHUH ¢ y4ETOM

CTPOCHHS UX aTOMOB.
XapakTepu30BaTh buzndeckue u
XUMHUYECKHE CBOWCTBA IPOCTBIX BEIIECCTB
yriepoja M KpPEeMHHS W WX COCIMHCHUI
(OKCHIOB yTIIepoaa, YrOJBHOW KHCIIOTHI,
KapOOHATOB, OKCHIa KPEMHHS, KPEMHHEBOM
CIIOCOOBI X

KUCJIOTBI,  CHJIUKATOB),




XUMHUYECKHUE CBOMCTBA, ACHCTBHUE Ha
JKUBBIE OpPraHU3MBbI, TMOJYYEHUE U
IIPUMEHEHHUE. DKOJIOTHYECKHE
npoOJieMbl, CBSI3aHHBIE C OKCHJIOM
yriepozaa (1V),

rJ100aJILHOTO TOTEIICHUS KJImMara,

THUITIOTE3a

NapHUKOBBIN 3P PeKT.

YrojapHas KHUCIIOTa U €€ COJIM, MX
buznveckue " XUMHYECKHE
CBOICTBA, MOJIy4YCHHUE U MPUMEHEHUE.
KauecTBenHas peakuus Ha kapOoHaT-
noHsl. Mcnonp3oBanre kapOOHATOB B
OBITY, MEIUIIMHE, TTPOMBIIIJICHHOCTH
1 CEIILCKOM XO3SIHMCTBE.

00

BCIHICCTBAX KaK O

[lepBoHauanbHbIe MOHSATHUS
OpraHNYeCKuX

COEAMHEHUAX yriiepoaa (MeTaH, dTaH,

ATHUJIEH, aleTUJIEH, ATaHOJI,
[JIMIEPUH,  YKCYCHasi  KHCJIOTA).
[IpuponHbie VCTOYHUKHU

yII€BOJIOPOJIOB (Yroyib, MPUPOIHBIN

HE(TH), MPOIYKTHI
nepepabotku (O€H3WH), WX POJb B

ras, 1504

OBITY U TPOMBIIIJIEHHOCTH.
[TorsiTie 0 OWOJIOTUYECKH BAKHBIX

NIOJIyYEHUsI, NPUMEHEHHE MW 3HA4YCHUE B
IIPUPOJIE U KU3HU YEJIOBEKA.

OOBICHATH IPUYMHHO-CJIEICTBEHHYIO
CBSI3b. CTPOCHME BELIECTBA — CBOWCTBA —>
IIPUMEHEHHE — Ha MNPUMEpPax COEIUHECHHI
yIIepoaa U KpEMHHUSI.

Omnpenenste kapOOHAT- U CUIUKAT-UOHBI B

pacTBope.
OOBSCHATH  CYIIHOCTh  DKOJOTUYECKHUX
npoOJjieM, CBSI3aHHBIX C  HaXOXXJICHUEM

YIJICKHUCIIOTO TIa3a B 01<py>1<a10meﬁ cpeac.

[loaTBepkaaTh  OCOOCHHOCTHU cocTaBa

OpPTraHNYCCKUX BCHICCTB ImpuMepamMu
IMPOCTHIX COGI[I/IHGHI/Iﬁ (MeTaH, 9TaH, 3THUJICH,
AllICTUJICH, YKCyCHasd

9TaHOJI, TJIMICPHH,

KHCJIOTa), B3aUMOCBS3b

yriaepoaa

HEOPraHUYECKUX
COeIMHEHUH HOPraHnYeCKuX
BEIIIECTB.
OnuceiBaTh  pojb  OENTKOB, JKHPOB H
YIJIeBOJIOB B (DYHKIIMOHUPOBAHUM IKHUBBIX
OpTraHW3MOB, COCTaB NPUPOTHBIX
MCTOYHUKOB YIJIEBOAOPOJOB, HX pPOJb B
OBITY ¥ IPOMBIILICHHOCTH.

[IpoBOAUTH BBIYMCICHUA 10 YpPaBHEHUSIM

XUMHYECKUX PEAKIIUH.




BeIllECTBAX: KUpax, Oenkax,
YyIIeBOJaX — W HX POJU B KU3HU
YEJI0BEKa.

MarepuansHoe €UHCTBO
OpPraHUYECKMX M HEOPraHWYECKUX
COE€IMHEHUMN.
Kpemuuii, ero  ¢Qusuueckue u
XUMHUYECKUE CBOMCTBA, MOJYYECHUE U
npuMeHeHne. CoequHEHUS KPEMHUS
B npupone. OOmue mnpencraBieHus
00 (V) n

KPEMHUEBOM KUCJIOTE.

OKCHAC KpEMHUA

CI/IJII/IKaTBI, HNX HCIIOJIbB30BAHHUC B

6BITy, MCIUIUHC, ITPOMBINIJICHHOCTH.

Baxneiimue CTPOUTENIbHBIC
Marepuajabl:  KepamMuKa,  CTEKJIO,
LIEMEHT, OeToH, ’KeJIe300€TOH.
[Tpobmemsl 0e3011acHOr0
HCIOJIb30BaHUS CTPOUTEIIbHBIX

MAaTEPHUAJIOB B NMOBCEIHEBHOM JKU3HU.
Xumuueckui
Jlemoncmpayuu:

IKcnepumenm:

Mogenn KpUCTaNIMYECKUX PEHIETOK
¢bymnnepeHa.
IIPOLIECCOM

anmasa, rpadwura,

O3HaKOMJIEHUE C

HHaHI/IPOBaTB 1 OCYHICCTBJIATH HAa INPAKTHUKC

XUMHYECKUE OKCIIEPUMEHTHI, TMPOBOJUTH
HaOIIOCHYS, JieNnaTh BBIBOJIBI 10
pe3ylbTaTam IKCIIEPUMEHTA npu

IPOBEJICHUN JIaDOPAaTOPHBIX OMNBITOB U
PAKTUYECKUX padoT.

CnenoBatb npaBuiiamMm 0e30MacHON pabOThI B
naboparopuu UCIIOJIb30BaHU U

XUMHYCCKON MMOCYy bl

npu
U 000pyJOBaHUS.
Vcnonb30BaTh TP BBIMOJHCHUU YUEOHBIX
3aJJaHA TEKCTBhl y4YeOHWKa, CIPaBOYHBIC

marepuansl  (Ilepuoamyeckyro  cucteMy
xuMuueckux 3yeMeHToB . M. Menpeneena,
Ta0IUIy pPacTBOPUMOCTH KHCJIOT,
OCHOBaHUU u coJien B BOJIC,
AJIEKTPOXUMHUYECKAN  PSA  HAIPsOKEHUH
METAJLJIOB).




azcopOUMKu PAcTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM yIaéM U
YCTPONCTBOM IIPOTUBOTra3a.
O3HakoMmiieHHE C  NpOAYKUHEH

CHJINKATHOM MPOMBIIIUICHHOCTH
(Buneomarepuaisr: CUJIMKaTHAs
IPOMBIIIIEHHOCTH ).

Mopgenn MOJEKyl  OpraHHYECKHX
BEILIECTB.

JlabopamopHuiii onvim:

[Tonyuenue, cobupanue,
pacrio3HaBaHUE U U3YYCHUE CBOWCTB
yraekuciaoro  raza.  I[IpoBeneHue
KauyeCTBEHHBIX peaklnii Ha KapOoHAT
U CWIMKAaT-UOHbl U  HU3Y4YECHHUE
MPU3HAKOB ux IPOTEKAHUS.
Ilpaxmuueckue pabombpi:

Ne 4. TlonydeHue yriaekucioro rasa,
W3y4YEHHUE €r0 CBOMCTB.

Ne 5. Pemienue skcrieprMeHTaIbHBIX
3aadu = o TeMe — «BakHeimue
HEMETAJUILI WU WX COCIHHEHUS
Buiuucnenus:

o YpaBHEHUSM XUMHUYECKHUX
peaKIuu.

Hroro no pazneny

34




Pa3znen 3. MeTa/uibl M UX COeIMHEHUSA

3.1

OO1me
METAJIOB

CBOUCTBA

6

OO6mras XxapakKTepucTHUKa XUMUYECKHUX
3JIEMEHTOB — METAJIJIOB Ha
OCHOBAHMM  UX  TMOJIOKEHUS B

[Tepronnueckoi CHUCTEME

T

MCHI[GJ'IeeBa n CTpPpOCHUA dATOMOB.

XUMHYCCKHNX QJICMCHTOB

Crpoenue METaJIIOB.
Merammueckas CBSI3b 17|
MeTaJTn4ecKast KpUCTaJUIN4YeCcKast
pemerka.

DIEKTPOXUMUYECKU I pan

HaNpsOKEHU MeTauioB. PU3ndecKkue
A XUMHUYECKHE CBOMCTBA METAJLIOB.

OO0mue CIIOCOOBI MOJTydeHUS
MeTtauioB. [lonstme o koppo3uu
METAJLIOB, OCHOBHBIE CIOCOOBI

3alUTBl UX OT Koppo3uu. CruiaBbl

IyryH,
OpoH3a) U UX MPUMEHEHUE B OBITY U

(cTans, TIOPATIOMUHUH,
MIPOMBIIIIICHHOCTH.
Xumuueckuii
Jlemoncmpayuu:
O6pa3mpl
N3yuenue

IKcnepumenm:
MCTAJLIOB MW CIIJIaBOB.

pEe3yAbTaTOB  KOPPO3UU

PackpbIBaTh CMBICT M3y4YaeMbIX NMOHATHUA U
IPUMEHATh O3TU MOHATUA TIPU ONMUCAHUHU
CBOWMCTB BEIIECTB U MX M[PEBPALLECHUMN.
obmme
U3MEHCHUM CBOMCTB AJIEMEHTOB METAJIJIOB U

OOBICHATH 3aKOHOMEPHOCTH B

UX COEAUHEHUN C YYETOM CTPOEHHS HX

aTOMOB.
XapakTepu3oBaTh  CTPOCHHE  METAJLIOB,
obmue  pusznueckue W XUMHUYECKUE
CBOMCTBaA METAJIJIOB.

XapakTepu3oBaTh oOrmue CIOCOOBI

MIOJTyYEHUS] METAJUIOB.
OmnwuchBaTh CIOCOOBI 3aIIUTH METAIIIOB OT
KOPPO3HH.

CnenoBathb mpaBuiiaM 0€30MacHON pabOTHI B
naboparopuu npu UCTIOJIH30BAHHUH
XUMHYECKON TIOCYyIbl M  O0OpYyIOBaHHMS.
[Tpou3BOANTh BBIYUCICHHUS MO YPAaBHEHUSM
XUMUYECKUX PpEeaKiHii, eclu OJIWH U3

peareHToB COJICPIKUT MIPUMECH.
YyacTBOBaTh B COBMECTHOM paboTe B mape
WJIA TPYIIIE.

Hcrmonp30BaTh NMPH BBITOJHEHUH YYEOHBIX

3aJlaHA TEKCTHhl y4eOHWKa, CIPaBOYHBIC




METaJIJIOB (Bo3mokHO | Matepuanbl  (Ilepuonuueckyro  cucremy
UCIIOJIb30BaHUE BHJEOMATEpHANIOB). | XuMuueckux sneMentoB J[. . Menneneena,
JlabopamopHnule onvimul: | TAOIUILY PacTBOPUMOCTH KHCJIOT,
O3HakoMJIEHHE Cc oOpasiaMu | OCHOBaHU I 151 coneu B BOJIE,
METaJI0B 151 CILIABOB, UX | DIIEKTPOXUMHUYECKUN  psAL  HaNpsHKEHUU
buznuecKuMu CBOICTBaMU. | METAJIOB).

Buviuucnenus:

o YpaBHEHUSIM XUMHYECKUX

peaKkiui, €ciau OJHUH W3 PEarcHTOB

COJIEPKUT MPUMECH.

3.2 | Baxneiimue 22 [lenounbie mMeTamel: nojoxkeHue B | OOBACHATH 00IIME 3aKOHOMEPHOCTH B
METaJlIbI u ux [lepuonuueckoit CUCTEME | IBMEHEHUHU CBOMCTB AJIEMEHTOB METAIIJIOB U
COEIMHEHUS XUMUYECKHUX AJIEMEHTOB JA.W. | ux coeauHeHW B TIpylmnax ¢ y4€ToOM

MeHnpneneeBa, CTPOEHUE UX aTOMOB, | CTPOCHHUS UX aTOMOB.
HAXO0XKJICHHE B npupoje. | XapakTepu3oBaTh buznueckue U

dusnyeckne U XUMUUYECKHE CBOMCTBA
(Ha Tmpumepe HaATpUs MW Kajaus).

Okcunibl U THAPOKCHUIBI HATpUS U

ks,  [IpuMeHeHue  IIETOYHBIX
METaJJIOB W  HUX  COCIAMHCHHI.
[[lemouHO3EMETBHBIE METaJLIbI
MarHuii W KaJbLMi: II0JIO)KCHUE B
[lepnoanueckon CHUCTEME
XUMHUYECKUX 2JIEMEHTOB JI.W.

MeHneneeBa, CTpOCHHNC HX aTOMOB,

XUMHYECKHE CBOMCTBA IPOCTHIX BEINECTB
METAJNIOB M HX COCAUHCHUU (OKCHIOB,
CITOCOOBI ux

TUIPOKCUJIOB, coueit),

MOJIYYCHUsI, TPUMEHEHHE | 3HAa4YCHUE B
pupoJIe u YeJI0BeKa.

YcraHaBiuBaTh

KU3HU
[IPUYUHHO-CJIEACTBEHHYIO
CBSI3b. CTPOCHHUE BEIIECTBA — CBOMCTBA —
IIPUMEHEHHE — HA MPHUMEPAX H3Yy4aeMbIX
BEILECTB.

Pacno3HaBath ¢ NMOMOIIBIO KayeCTBEHHBIX




HaX0KJIeHUE B MIPUPOJIE.
dusnyeckre 1 XMMHUYECKHE CBOMCTBA
MarHusi M Kaapuus. Bakuenue
(oxcwun,

TUAPOKCHU, coin). JKECTKOCTh BOMABI

COCIUHCHU KaJlbIIuA

u CIIOCOOBI eé yCTpaHEHHS.
AJTOMUHM: MOJI0KEHHUE B
[Iepronnueckoi CUCTEME
XUMHUYECKUX AJIEMEHTOB J1.1.
MeHneneena, CTpOCHHE  aToMa,
HaXO0XJICHUE B pUpOJE.

duznyueckue 1 XUMUUECKUEe CBOMCTRA
anmoMuHuss. AMdoTepHble CBOWCTBA
OKCHZAa U THJIPOKCUIA ATFOMHHHS.

Keneso: MOJIOKEHHUE B
[lepunoanueckoit CHUCTEME
XUMUYECKUX 2JIEMEHTOB J..
MengeneeBa,  CTpPOEHHME  aTOMa,
HaXO0XJCHUE B pUPOJE.

dusnyeckne U XUMUYECKHE CBOMCTBA

xeneza. OKCUIbl, TUIPOKCUIBI H
comu xeneza () u xeneza (Il), ux
COCTaB, CBOMCTBA W IIOJy4YCHHUE.
Xumuueckui

Jlemoncmpayuu:

IKcnepumenm:

pPEaKIMi MOHBI METAJUIOB: MAarHUsl, KaJbLIKS,
anoMuHus, nuHkKa, xeneza (II) u xenesa
(I11), memu (I1).
Jloxa3bIBaTh am(poTepHbIT Xapakrep
OKCUJOB M THUIPOKCUIOB QIIOMUHHS H
LIMHKAa.

HJIaHI/IPOBaTB N OCYHICCTBJIATH HA IMMPAKTUKE

XUMUYECKHE OKCIEPUMEHTHI, MPOBOJAUTH
HaOIIOCHYS, neJaTh BBIBO/IBI 1o
pe3ysibTaTam AKCIIEpUMEHTA npu

NPOBEACHUH JIAOOPATOPHBIX OIBITOB H
MPAKTUYECKUX padoT.

CnenoBath paBuiIaM 0e30macHol paboThl B
nabopaTtopun pu

XHMHYECKOU IMOCYAbI

UCITOJIb30BAHU U
U 00O0pydOBaHUS.
[Ipou3BOANTH BBIYUCICHUS MO XUMUYECKHM
YPaBHEHUSIM.

YyacTBOBaTh B COBMECTHON paboTe B mape
VI TPYIIIIE.

BoicTpanBaTh pa3BEpPHYThIE MUCHMEHHbBIE U
YCTHBIE OTBETHI C OMOPON Ha MHQPOPMAIIUIO
U3 y4yeOHMKa W CIPABOYHBIX MAaTEPHAJIOB,
UCII0JIb30BaTh

rPaMOTHO M3y4YECHHBIN

MOHATUMHBIN annapaTr Kypca XUMUH.




OcobeHnHocTn B3aUMOJICHCTBUS
OKCHJIa KaJIbIIUSI M HATpHsl C BOJOU
(BO3MOKHO HCITOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

OkpaimvBanue IUIAMEHH  MOHAMU
HATPUSl, KUl U KaJIblKs (BO3MOXKHO
WCIIOJIb30BAaHUE  BHJICOMATEPHUAIIOB).
HccnenoBanne CBOWCTB  KECTKOU
BOJIBI.

[Ipomtecc  ropenuss  keneza B
KHUCIIOPOJIC (BO3MOXKHO
WCIIOJIb30BAaHUE  BHJICOMATEPHUAIIOB).
JlabopamopHvie onvimei:
[IpoBeneHrne KayeCTBEHHBIX peaKIuid
Ha  HOHbl  (MarHus,  KajabLus,
amoMuHUs, IMHKa, sxeneza (Il) u
xemeza (), memm (I), ommcanue
MPU3HAKOB ux IPOTEKAHUS.
HccnenoBanne aM(pOTEpHBIX CBOMCTB
TUAPOKCHUIA ATIOMHUHUS u
TUAPOKCHUIA [IUHKA.

Ilpaxmuueckue pabombpi:

No 6. XKéctkocTh BOABI U METOABI €€
YCTpAHEHUSI.

Neo 7. Pemienue sKCriepruMeEHTaJIbHBIX




3agad = 1o TeMe  «Baxneuiiue
METAJUIbl M HUX  COCIAUHCHHA».
Buviuucnenus:

10 YPaBHEHUSAM XUMHYECKUX

peaKHHﬁ, CCJIM OAVH H3 PCArcHTOB

JaH B M30BITKE HIIH COACPIKUT
IMPUMCECH, MacCOBOM JOJHW BbIXOJa

NPOJIYKTA PEAKLUH.

Hroro no pazneny

28

Paznen 4. XuMus u oKpyskamomas cpeaa

4.1

XUMUA
OKpY’KaroIas cpeaa

151

3

Bemecrsa 17} MaTepuabl B

MOBCETHEBHOM  JKM3HU  4YEJIOBEKaA.
be3onacHoe MCIOJIb30BaHKE BEIIECTB
U XUMHYECKUX pEaKiuid B OBITY.
IlepBas momomb NPU XUMUYECKUX
0’KOrax U OTPaBJIEHUAX. XUMUYECKOE
3arpsA3HEHUE OKPYXKAIIIEeH cpeabl
(npenenbHast NOMyCTUMAs
KOHLICHTpalMs BellecTB. Poib xumuun

B PCHICHNH 3KOJOIMYCCKHUX HpO6J’I€M.

Xumuueckui IKCnepumeHnm:
Jlemoncmpayuu:

M3ydeHne 00pas3loB MarepuaioB
(cTekuo, CILTaBbI METAJIJIOB,

MOJIMMEPHBIE MaTEPHUAIIbI ).

Xapaktepu3oBaThb poab

pasnuYHbIX cdepax NeAaTeTbHOCTH JIOJEH,

XUMHUHN B

OCHOBHBIE  BEIIECTBA W  MaTepHalbl,
NpPUMEHSEMbIE B JKU3HH COBPEMEHHOTO
94eJI0BEKa.

OOBsICHATH yCIIOBUS 0e301acHOr0

UCTIOJB30BAHUS BEIIECTB W XUMHUYECKHX
peakiuii B OBITY.

AHaNMM3UpOBaTh U KPUTHUYECKH OIICHUBATH
uH(pOPMAITIIO 0
POMBIIIEHHOCTH,

BIIMSTHUM
CEJIBLCKOTO XO3SMCTBA,
TpaHCmopTa W JAp. Ha  COCTOSTHUE
OKPY>KAIOIIEH CPEIbI.

YMeTh OKa3biBaTh NEPBYIO IOMOIIbL TIpHU
XUMHYCCKHUX

0XXorax u OTpPaBJICHUAX.

[Ipynumars  ydactue B OOCYXKIECHUU




npoOJieM XUMHUYECKOW U HKOJIOTHUECKOU
HaIIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO TO3ULMI0O MO TMpoljemMe u
IIPEAJIaraTb BO3MOXKHBIE ITyTH €€ PEIICHMUS.

Uroro no pazneny 3
PesepBHOE Bpems 3
OO6miee 4YMCIO 4YacoB IO 102

porpaMme




TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoibHbie

IIpakTHYeckue

DJIeKTpOHHbIe (LH(POBbIE)

n/n TeM NMPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 6 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemectBa 1 xuMu4yeckue 26 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 32
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 9 1 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Boaopoa. Ilonsitue o kucnorax bu6mmoreka [IOK
2.2 12 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 7 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 16 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 44

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 10 bubnuorexa [IOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue atoma
XumMu4decKas CBS3b.

3.2 OKHCJH/IeTceJ?LHZ- ’ 13 Bubmuorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC pCAKITNN
bubmmoreka [{OK
Hroro no paseny 13 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO HACOB I10 102

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 7 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 10 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 17 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 34
Pa3nen 2. HemeTa/JILI M UX COeANHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 6 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 9 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Trpynmsl. A3zot, pochop u ux 8 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 BHCHI\-;GHTO]I: IVAI-)r nbl. YTIIepoa u 11 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS



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

Wroro mo pazneny 34
Pazgen 3. Merasibl M HX COeIMHEHUSA
. bubnuorexa [JOK
3.1 Obuwe croficTsa MeTaiIo 6 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiimre MeTauIBl M UX COSTUHEHUS 22 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 28
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 BemntecTtBa 1 MaTepuaisl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
' B P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorera [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 5 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 5 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U cnoXXHBIE BelleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTR https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX AJICMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10Jis1 XUMAYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
Mounspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHHUSIM XUMHUYECKUX Bubmmorexa [JOK
m . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponpHas padota Ne 1 o treme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

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

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, NOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHNH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubamorera LOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOAa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

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

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 Kontponbnas padorta Ne 2 o Teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
m H https://m.edso0.ru/00ad9ch2
Kontponbras padorta Ne 3 o teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

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

bubmuoreka [JOK

>4 sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenoasspHasi XMMUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtponrHas padota Ne 4 o reme bubnuoreka [IOK
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«Ctpoenne atoMa. XUMHUECKasi CBA3b

https://m.edsoo.ru/00adb486

66 PesepBHeiit ypok. O600IIeHNE 1 1 bubnmoreka [JOK
CHCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O6001IeHNE 1 1 bubnuorexa [JOK
cUCTEeMaTH3als 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 102
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 2 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 5 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padorta Ne 1 o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 5 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 2 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUAIONIME HA CKOPOCTh 3

XHUMHUYECKOU PpCaKnuu U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHUS PEAKIIUN bubmmorexa [IOK
My peakil https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA: https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPaX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

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

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne coOnTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAOIIEH CpeIIbl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu I(Zz[e gmﬂzecxie 1 XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npooIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

Kontponbras padorta Ne 3 o teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEécTKoCTh BOIABI U METOIBI €€ Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBL U COJIN JKEJe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ne 4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

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

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102
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