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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe ¢eaepaibHOl paboyeil mnporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCIUTAHUS U Pa3BUTUSA OOYYAIOUIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEPUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT0 coJiepKaHUsl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHs TI100ambHbIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 0011 1 (PYHKITMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MMOBCEAHEBHOM JKU3HU, TaK M B IPO(HECCHOHATLHOM eI TETbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

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

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHCTEMBbl CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa [/[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— 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, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUUYECKON COCTABISAIOLICH HAYyYHOU KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knaccel» U «Pu3nKa. 7 Kiaccy.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMU CHCTEMBI XHUMHYECKHUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (OPMHUPOBAHUU W PA3BUTHH MO3HABATEIbHBIX YMEHHUNA U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENIH TaKUe 1eU, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHCTeMaThyeckoe mpuoOleHue
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HON NEATETbHOCTH, MO3HAHMUS WU CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, WCIOJIb3Ysl 3HAHWSA U ONBIT, MOJYYCHHBIC MPU U3YUCHHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHMMAHHUS [EHHOCTH XHUMHYECKUX 3HAHUW JJis BBIPAOOTKH DKOJIOTHYECKU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
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 MpOGMIS M HANPaBICHHOCTH JaJIbHEHIIETo
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEAEIIO).



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. [loHsiTe 0 MeTOAax MO3HaHMS B XMMHUU. UMCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

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

Xumuueckass ¢opmyna. BaleHTHOCT, aTOMOB XHUMHYECKHUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHUI] BemecTBa. Pacu€tel 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#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJa, pAaCTUpAaHHE 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,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapwisi, pa3ioKeHHe THUAPOKCHUIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpoOBEJCHUE OYHCTKH MTOBApEHHOU
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpPOCTOe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auioTponHas MoAU(pUKALMS KACIOPOa.

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.

Bopopon — nsnmemeHT M mpocTtoe BewmecTBO. Haxoxaenue 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 PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranumdeckux coenuneHuil. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue 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
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMMCAHWE WX CBOWCTB, IMOJY4YEHHE, COOMpAHHE, pACNO3HABAHWE W H3y4YCHHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C ONPEACIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3a/ad 1o TeMme «BakHellne KIacChl HEOPraHMYEeCKHUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KIacCU(DUKAIMK XUMUUYECKUX dJeMeHTOB. [loHsiTue o0
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas U JJIMHHONEPUOAHAsT  (OPMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aToOMHBIX siaep. M3otonbl. Dnexktponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHMSI pajuyca aTOMOB XUMHUYECKUX AJIIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumuueckass cBsizb. KoBaneHTHass (MOJIApHAasT HW  HEMOJISIpHAs) CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHEe OO0pa3IoB BEMIECTB METAUNIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSA3CH MPU U3YYEHHM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61ue ecTecTBEHHO--HAYUHbIE TIOHSATHSI: HAYYHBIM (paKT, TUIOTE3a, TEOpUs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUN 3apsi, BEUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
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
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

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

[lonsiTue o ckopoctu xumuyecko peakuuu. IloHsaTue o0 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BEIIECTB C PA3JIUYHBIMHU BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YypaBHEHMs peakuuii. CBOWCTBa KHUCIHOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAIOB M HEeMeTauioB (TpaduTa W anMasa), CJIOXKHBIX BEIIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCHOJIb30BAaHHE BHJCO MAaTEpUAJIOB), TPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKEeHHs, COCIMHEHUs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne u (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMEHeHue. [leicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHU3M 4eJIOBeKa. BakHelmine XJIIOpUIbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U CepPhl. AJUTOTPONTHbIE MOAN(PUKAIIMHA KUCITOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEICTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE pPEaKInH,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COENMHEHMSIMU Cepbl (KUCIOTHBIE OX]IH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢u3znueckre u XuMu4Yeckue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. 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
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3/AyXa, MOYBBI M BOA0EMOB). Docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka snemMeHToB 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. OKCuasl yriepoaa, ux
¢uznueckre W XUMHUYECKHME CBOWCTBa, JCHUCTBME Ha JKHUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakids Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIEH, 3TaHOJ, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYECKUX H
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJIEHHOCTU. BakHelue CTpouTEeIbHbIE MaTepHUalibl: KEepaMHuKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHUe 00pa30B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslamMu XJOpuaoB (TAJOTE€HUI0B), O3HAKOMJIGHHE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHON peakiiuu Ha Cyabdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
cobupaHue, paclo3HaBaHWE M H3Y4YCHHE CBOMCTB aMMMaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anmasza, rpadura, ¢yuiepeHa, O3HAKOMJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HamnpsHKeHU MeTamnoB. Ousndyeckne  XMMUYECKHE CBOMCTBa MeTaioB. OOmue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTabl: MoOJOXKeHUe B [leprnoanyeckoil cucTeMe XMMHUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IlenoyHO3EMENBHBIE METAJIBI MArHUM M KaJbLMM: IIOJIOKEHHE 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).
XKécTtkocTh BOABI U CLIOCOOBI €€ YCTpaHEHHUS.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B llepuoanyeckoil cucreme XUMHUYECKUX 3JIE€MEHTOB /I,
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) 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 BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEOBAaHNUE CBOWCTB >KECTKOM BOJBI, MPOLECCAa TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (I1), HabGarIOMEHME U OMUCAHKE MPOLIECCOB 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 «BakHeilne
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 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemiects, nanee — [1/IK). Ponp xumuu B pelieHnH 3K0JIOrMYeCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemunle ceéa3u



Peanuzanus MeXNpeaIMETHBIX CBA3€Wd MPU U3YYEHHH XUMUM B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJIENBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKIIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHbIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHajiu3, CHUHTE3, KIacCupuKalusa, TMEePUOAUIHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: maTepusi, aTroM, OJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHI,
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUN 3apsji, IPOBOJHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (OTOZIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIITMYECKas
pemeéTka, CriaBbl, (PU3MUECKUE BEIUYUHBI, CIUHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunres, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC

yaoOpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATeILHbIC BEIICCTBRA.
['eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
NIOJIE3HBIC UCKOMAaeMbIe, TOIIMBO, BOJHBIE PECYPCHI.
INIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUS ITPOT'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE ~ PE3yJIbTaTBl OCBOEHHUS IPOrPaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHUs JIOCTUTAIOTCS B XO0Jie OOYyYCHHS XUMHUH B €IUHCTBE Yy4eOHOH U
BOCIIUTATEIIbHON JIEITEIbHOCTH B COOTBETCTBUHM C TPAIUIIMOHHBIMA POCCHUHUCKHMHU
COIIMOKYJIBTYPHBIMH W JIyXOBHO-HPABCTBEHHBIMH IICHHOCTSAMH, TPUHSATHIMH B
oOIIecTBE TpaBMJIAMHM M HOPMaMH TIOBSACHHS M CIIOCOOCTBYIOT IpoIleccam
CaMOTIO3HAHMS, CAMOPA3BUTHS U COLMATU3AIMH 00yUYatOIIUXC.

JIngHOCTHEIE PEe3YIbTATHI OTpaXKaIOT TOTOBHOCTD oOyJarommuxcs
PYKOBOJICTBOBAThCS ~ CHUCTEMOH  IO3WTHUBHBIX  IIEHHOCTHBIX  OPHCHTAIUA M|
pacHIipeHne ONbITa ICATEIHFHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpMOTHYECKOTO0 BOCIIUTAHHUSA .

IIEHHOCTHOT'O OTHOIIECHUS K OT€YCCTBEHHOMY KYJIbTYPHOMY, HCTOPHYCCKOMY U
HAy9YHOMY HACIICIUIO, TIOHMMAaHWS 3HAYCHUS XUMHYECKOM HAayKH B JKU3HH
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIANETh JOCTOBEpHON uH(MOpMaimen o
MEePEOBLIX JOCTH)KCHUSAX M OTKPBITUSAX MHPOBOM W OTEUYECTBEHHON XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpA U OOIIECTBA;

2) TPaKAAHCKOT0 BOCITUTAHUA:

MPEACTaBICHUS O COIMAJbHBIX HOpMaxX M IMPaBHJIaX MEKIMYHOCTHBIX
OTHOIICHWA B KOJUICKTHBE, KOMMYHHUKATHBHOW KOMIICTCHTHOCTH B OOIICCTBEHHO



MOJIE3HOU, y4eOHO-UCCIEA0BATENbCKOM, TBOPUECKON U APYTUX BUIAX JESATEIbHOCTH,
FOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM JEATENIbHOCTH TIPU BBINOJHEHUU
y4eOHBIX, II03HABATENIbHBIX 3aJlay, BBIIOJHEHUH XUMHUYECKHX OSKCIEPUMEHTOB,
CO37aHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIOHUMAHUIO U B3aUMOIIOMOIIU
B TpOLIECCE 3TOM YUeOHOMU AEsITeNIbHOCTH, TOTOBHOCTHU OLIEHUBATh CBOE MOBEACHUE U
MOCTYINKHA CBOUX TOBAPHUINEH ¢ MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIIEICTBUN MIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUS

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE W XMMUYECKOW peaKilui,
COOTBETCTBYIOILIME COBPEMEHHOMY YpPOBHIO pa3BUTHS HAayKU U COCTaBJISIOLIUE
OCHOBY JUIsl TTOHMMAaHHsSI CYIIHOCTH HAy4YHOW KapTUHBl MHpa, MpPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTUS MPHUPOJbI, B3aUMOCBS3SX UEJIOBEKA C
IPUPOJHON CPeIoi, O POJIM XUMHUU B IO3HAHUU ATUX 3aKOHOMEPHOCTEI;

NO3HABaTEIbHBIE MOTHBBI, HANpaBJICHHBIE HAa TOJYYEHHE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAMMbIe i OOBACHEHHsS HAOJII0JAeMbIX MPOLECCOB M SBIICHUI,
NO3HABATEIbHOM, MH(POPMAIMOHHON M YMTATEIbCKOW KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB  CaMOCTOSITEIbHOM pabOThl ¢ Y4eOHBIMU TEKCTaMM, CIPABOYHOUN
JUTEPATypOr, JIOCTYNHBIMH TEXHUYECKUMH CpPeICTBaMHU  MHGOPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYeHHMI0O M TIO3HAHUIO, JHO0O03HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaM000Pa30BaHUIO, MPOEKTHON U MCCIIEIOBATENBCKOM AESTEIBHOCTH,
K OCO3HAaHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHS 00y4YEHHS B JaJIbHEHUIIIEM;

4) hopMHPOBaAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH KW3HU, OTBETCTBEHHOI'0 OTHOLIEHHUS K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 3J0POBBIA 00pa3 KU3HHU, OCO3HAHME TOCICACTBUN W HENPUATHE
BpPEAHBIX  TpHUBBIUEK  (YmoOTpeOJeHUsT  aJIKOorojii, HAPKOTHUKOB,  KypeHHS),
HEOOXOAMMOCTH  COONIOJCHHUS MpaBWJ  O€30MacHOCTH MpH  OOpallleHuu ¢
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEpeC K MPaKTUYECKOMY M3yuYeHHUIO0 mpodeccuil u TpyAa pasiuyHOro poja,
YBaXKEHHE K TPYAY U pe3yibTaTaM TPYJIOBOW JAEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
MIPUMEHEHUS TIPEAMETHBIX 3HAHUN MO XMMHH, OCO3HAHHBIM BHIOOP MHIUBUAYAIBHOM
TPACKTOPUU MPOJOJLKEHUSI O0pa30BaHUSl C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YyCIHelHON
npoecCHOHaNBHON NEeATeTFHOCTH U Pa3BUTHS HEOOXOJIWMBIX YMEHUH, TOTOBHOCTH
aJanTUpPOBaTLCA B IPO(PEeCCHOHATBHOM Cpejie;

6) 9KOIOrM4eCKOro BOCTUTAHMSA:

HKOJIOTMYECKHU LEJIECO00Pa3HOE OTHOLICHHE K MPUPOAE KaK MUCTOUHHUKY KU3HU
Ha 3emje, OCHOBE €€ CyIIECTBOBAaHUS, IOHMMAaHUE LEHHOCTH 3JI0pOBOrO0 U



O0e3zomacHoro o0Opas3a JKM3HM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(U3MUECKOMY U TNCHUXWYECKOMY 3/10POBbIO, OCO3HAHUE LIEHHOCTU COOJIIOICHUS
npaBuil 0€30MAaCHOTO MOBEAEHUS MPU paboTe C BEIIECTBAMH, a TAKXKE B CUTYyaLMsX,
YTPOKAIOIIKX 3J0POBbIO U JKU3HU JIIO/IEH;

CHOCOOHOCTH TPHUMEHSATh 3HAHUS, MOJydyaeMble MPU U3YYCHUH XUMHUH, IS
peILIeHUs 3a7a4, CBA3aHHBIX C OKPYXXAIOLIEH NPUPOJHOU CPEeAoH, Ui IOBBILICHUS
YPOBHSI ~ SKOJOTMYECKOM  KYJbTYpbl, OCO3HAHMS  TJOOANBbHOTO  XapakTepa
HKOJIOTMYECKUX MpoOJieM M IMyTeH HUX pelIeHUs MOCPEICTBOM METOJOB XHUMMH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCS MM B TIO3HABATEIbHOM,
KOMMYHUKAaTUBHOU U COIIMAIbHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMETHBIX pe3yJdbTAaTOB BBIACISIOT 3HAYUMBIE IS
(dbopMHUpOBaHUS MUPOBO33PEHHS OOIICHAYYHBIE MOHATHS (3aKOH, TEOpHUs, MPHUHIIMII,
runore3a, (axkT, cucTeMa, TMPOLECC, OKCIEPUMEHT U JIPyroe.), KOTOpbIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax M IMO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MpPEeAMETOB (HOPMUPOBATH NPENCTABICHUE O IIEIOCTHOU
Hay4yHOM KapTHHE MHpa, U YHUBEpCaJbHble y4eOHble AeHCTBUS (I10O3HABATEJIbHBIC,
KOMMYHUKATUBHbBIE, PETYJISTUBHBIE), KOTOpbhIE OO0ECHEeunBalOT (OPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOATEIbHOMY IUIAHHPOBAHUIO U OCYIIECTBIEHHUIO Y4eOHOMN
NESATEINBHOCTH.

ITo3HaBaTe/IbHbIC YHHBEPCAJbHbIC Y4eOHbIC JeiICTBHS

ba3oBrble 1oruyeckue 1eMcTBUA:

YMEHMS HCIOJIB30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHUS NPU OCBOEHUH
3HAHMM: pPacCKpbIBaTh CMBICI XUMUYECKHUX IOHATHHA (BBLACIATH MX XapaKTEPHbIE
NPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JAPYTMMH IOHATUSAMH), HCIIOIB30BATH
HOHATUS AJi1 OOBSCHEHUS! OTAENbHBIX (PAKTOB U SBJICHHM, BbIOMpaTh OCHOBAaHUS U
KpUTEpUHU I KJIacCU(UKALUM XUMHUYECKHX BEUIECTB M XHMHUYECKUX pEeakKluH,
YCTaHaBIUBaTh IPUUYUHHO-CIEACTBEHHBIE CBS3UM MEXAYy OOBEKTaMU H3Yy4YEeHUs,
CTPOUThH JIOTUYECKHUE PACCYKICHHUs (MHIAYKTHBHBIC, NEAYyKTUBHBIE, IO AHAJIOIHH),
JIeJIaTh BBIBOJBI U 3AKITFOUECHMUS;

YMEHUE MPUMEHATH B IpOLECCEe MO3HAHUS MOHATHS (IpEIMETHBIE U
METaIpeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENIH, MCIOJIb3YEMbBIE B XHMHH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XMMHUHU MOJIENIbHbIE MPEICTABICHUS —
XUMUYECKUI 3HaK (CUMBOJ DJJEMEHTa), XuMuyeckas (opmylla U ypaBHEHUE
XUMHYECKOW PEAKUMU — MPU PEIIEHUU Y4YeOHO-ITO3HABATENbHBIX 3a]a4, C Y4ETOM
TUX MOJIETbHBIX MpPEACTABICHUI BBIABIATh M XapaKT€PU30BATh CYIIECTBEHHBIE
MPU3HAKH H3YyYaE€MbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHUYECKHX PEaKLHM,
BBISIBISATH  OOLIME  3aKOHOMEPHOCTH, NPHUYMHHO-CIEJICTBEHHBIE  CBS3M WU
MIPOTUBOPEYHS B U3yHUAEMBIX IPOLECCAX U SBICHUSX.



Bba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS:

YMEHUE UCIOJIb30BaTh IIOCTABIICHHBIE BOIMPOCHI B KAYECTBE HWHCTPYMEHTA
MO3HAHMS, & TAK)KE B KA4eCTBE OCHOBHI sl (POPMUPOBAHUS TUIIOTE3BI 1O MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

NpUOOpPETeHHE OMbITa MO0 TUIAHUPOBAHUIO, OpPraHW3allUd U MPOBEICHUIO
YUYEHUYECKUX O3KCHEpPUMEHTOB, yMEHHME Ha0moAaThb 3a XOAOM IIpolecca,
CaMOCTOSITEILHO TMPOTHO3UPOBATH €ro pe3ysbTaT, (PopMynupoBaTh OOOOIIECHUS U
BBIBOJIBI 110 pPe3yJIbTaTaM MPOBEIEHHOTO OMBITA, UCCIICIOBAHMS, COCTABIATh OTYET O
npoJielaHHON padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, AaHAJIU3UPOBATh M UHTEPIPETUPOBATH HHEOOPMAIIUIO
pPa3IUYHBIX BHJOB W (OPM MpEJCTABICHUS, TMOJYy4aeMyl M3 Pa3HbIX HMCTOYHUKOB
(Hay4HO-TIONYJISIPHAS IUTEpATypa XUMMUUYECKOTO COJIepKaHUsI, CIIPABOYHBIC TTOCOOUSI,
pecypebl HTEpHETA), KPUTHYECKU OIICHUBATH MPOTHBOPEUYHBYIO U HEJIOCTOBEPHYIO
UHGOPMAIIHIO;

yMEHUE TPHUMEHATHh pPa3IMYHbIE METOJbI M 3alpoChl MPU TIOWCKE U OTOOpE
UHGOPMAIIMK ¥ COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JJisi BBINOJTHEHUS
y4eOHBIX U TMO3HABATENIbHBIX 3a7a4 OINpPEIENIEHHOIO TUIIA, MPUOOPETEHUE OIbITa B
0o0JaCTM  MCIMONB30BaHUA  HMH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX  TE€XHOJOTHUIA,
OBJIQJICHUE KYJIBTYpPOW AKTUBHOI'O HCIIOJIB30BAHUS PA3JIMYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (HOpPMY MpeACcTaBiIeHUS HHPOPMALUU U
WUIIOCTPUPOBATh pEIlaeMble 3aJayd  HECJIOXKHBIMU CXEMaMH, JuarpaMMami,
npyrumu popMamu rpapuku U ©X KOMOMHAIIASMU;

YMEHHE WCIONb30BaTh M  aHAIM3UPOBATH B  TMpolecce y4yeOHOW U
UCCJIEIOBATEIbCKON JEATEIbHOCTY HMHMOPMALUIO O BIHUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOT'0 XO35IMCTBA Y TPAHCIIOPTA HA COCTOSIHUE OKPYKAKOIIECH TPUPOJHOUN CPEIBL.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

YMEHUS 3a7aBaTh BONPOCH (B X0J€ Auanora u (Wik) IUCKYCCUU) MO CYHIECTBY
oOcyxmaeMoi  TeMbl, (OPMYIHPOBATH CBOM  TPEIJIOKEHUS  OTHOCHUTEIBHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a1a4H;

YMEHHUSI  TPEJICTABISATh  MOJYYEHHBIE  pe3yJbTaThl  IO3HABATEIbHOU
NEATENIbHOCTU B YCTHBIX M MUCbMEHHBIX TEKCTAaX; JIeJIaTh MPE3CHTAIMIO0 PE3YIbTATOB
BBITIOJIHEHUS XUMHUYECKOTO JKCIEpUMEHTa (1a00paTOpPHOrO OMbITa, J1a0OpPaTOPHOM
paboOTHI [0 UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOIO MPOEKTA);

YMEHHUSI y4eOHOrO0 COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATEILHON U MCCIIEIOBATENIbCKON NEATEIbHOCTU MPU PEIICHUH BO3HHUKAIOIIUX
npoOjieM Ha OCHOBE Yyu€ra OOIIMX HWHTEPECOB U COIJIaCOBAaHUSI MO3ULIUM
(oOcyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPJIUHAIINS COBMECTHBIX



NEUCTBUM, OMpe/leNIieHue KPUTEPUEB MO OLIEHKE KaueCTBA BBIMOJHEHHOW pPabOThl U
JpyrHe).

PeryjasiTuBHbIC YHHUBepPCAJIbHbIEC Y4eOHbIe 1eiiCTBHS:

YMEHUE CaMOCTOSITEJIbHO OIPENENATh LENU JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBaTh U NPU HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO
NesTeNbHOCTh, BbIOMpaTh HaubOosee 3(PEeKTUBHBIE CIOCOOBI pelIeHUs YYEOHBIX U
MTO3HABATEIBHBIX 3a/1a4, CaMOCTOSITEJIbHO COCTaBISITh WA  KOPPEKTUPOBATh
MPEUIOKEHHBIA  QJITOPUTM  JIEMCTBUM TIPM  BBINOJHEHUH 33JaHUM C  YYETOM
MOJIYYEHHUs] HOBBIX 3HAHUNW 00 M3y4YaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLIECHUBAaTh COOTBETCTBHE IIOJIYYEHHOI'O pe3yJibTaTa 3asBJICHHOW IIENH, YMEHUE
UCITIOJIB30BATh U aHAJIU3UPOBATH KOHTEKCTHI, IPEIJIaracMbI€ B YCJIOBUU 3a1aHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeAMETHBIX pe3ydbTaTOB IO OCBOCHHIO  005S3aTEIbHOTO
collepKaHMs, YCTaHOBJIEHHOTO JaHHOW (enepaibHON paboyeil mporpaMmmoit,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOU[MMHUCA Hay4dHble 3HAHUSA, YMEHHUS M CIOCOObI
NeNCcTBUH, cielupruyecKue sl MpeIMETHON 001acT «XUMUS», BUABI JEATEILHOCTH
0 TOJYyYEHHWIO HOBOIO 3HAHHUA, €ro WHTEpIpeTanuu, MpeoOpa3oBaHUI0 U
NPUMEHEHHIO B Pa3JIUYHBIX YUYEOHBIX U HOBBIX CHUTYaIIUAX.

K koniy oOydenus B 8 kjacce mpeJMeTHBIE pe3ylbTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e pPacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IOHATHUM: aTOM, MOJIEKYJa,
XUMHUYECKUM DJIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMECH
(omHOpOJIHAsE W HEOIHOPOJIHAs), BAJIEHTHOCTb, OTHOCUTENIbHAS aTOMHAas U
MOJIEKYJIApHAsT Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca,
MaccoBasi JI0Jii XMMHYECKOTO 3JIEMEHTa B COCIUHEHUHU, MOJIAPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHYECKas peakuus, KiIacCUPUKAIMSI PEaKIUi: peaKiuu
COCIMHEHHUS, PEAKIIUK PA3JIOKEHMUsI, PEaKINK 3aMeIeHUs, peaKkIui 0OMeHa,
9K30- M DHAOTEPMHUYECKHE PEaKIUH, TeIIoBOW JPGEKT peakiuu, SApo
aToMa, DSJEKTPOHHBIM CJIOW aroma, aTOMHas OpOWTallb, paJNyC aToMma,
XUMHYECKAST CBS3b, NOJISIPHAS W HEMOJSPHAS KOBAJIEHTHAsl CBSI3b, MOHHAsA
CBSI3b, MOH, KATUOH, aHHUOH, PACTBOP, MacCcOBasi J10JIsl BelllecTBa (IIPOLICHTHAs
KOHLIEHTpAIIMsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX IIOHATHUA U
IMPUMEHSATH 3TU NOHATHS MPU ONKMCAHUH BEIIECTB U UX MPEBPALICHHU;

e HCIOJIb30BaTh XUMHYECKYIO CUMBOJIUKY JJIsi COCTaBJIECHUsI ()OPMYJT BEIIECTB
Y YPaBHEHUW XUMUYECKUX PEAKIU;

e OINpENENsATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJAMHEHUSX,
CTEINEHb OKUCJICHUS 3JIEMEHTOB B OMHAPHBIX COEMHEHUSIX, IPUHAIICKHOCTD



BEIIECTB K OMNpeeIEHHOMY KJacCy COEIUHEHUN 1o QopMynaMm, BUT
XUMUYECKOM CBA3M (KOBaJEHTHass W HMOHHAasl) B HEOPraHMYECKUX
COCTMHEHUSX;

packpbiBaThb cMmbici Ilepuognueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh TOHUMaHWE TIEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB
XUMUYECKUX SJEMEHTOB OT HUX ToyiokeHus B llepuoaundeckoit cucreme,
3aKOHOB COXPAaHEHHUSI MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO--
MOJICKYJISIPHOTO yU€HHsI, 3aK0OHa ABOTaIpO;

OMHUCBHIBATh M XapakTepuzoBaTh Tabmuunyto ¢opmy [lepuogndeckoit
CHUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHITHUS «TJIaBHAs MOTrPYIIa
(A-rpynmna)» u «mobounass noarpymnmna (b-rpynma)», mansie u Oosbliue
NEepPUOJIbl, COOTHOCUTH OOO3HAUCHMS, KOTOpPhIE HWMEIOTCS B TaOJuIle
«Ilepuognueckas cucrema xumuyeckux siemeHtoB J[. M. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHX DJIEMEHTOB
(coctaB | 3apsj sapa, oOlee YUCIIO AJIEKTPOHOB M PACHPEICIICHHE HX I10
AIEKTPOHHBIM CJOSIM);

KJIacCU(UIUPOBATh XUMHUYECKUE JJIEMEHThl, HEOPraHWYECKHUE BEIlECTBa,
XUMHYECKUE peakuuu (MO YUCIAYy M COCTaBy Y4YacTBYIOIIMX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3 (PeKTy);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XHMHYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPKIAs OMHCAHUE MPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIU;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTEKAHUS XUMHYECKHUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIUUCTSITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XHMHYECKOTO »dJeMeHTa 10 (opMyie COCIHMHECHUS,
MacCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOU pEaKIUH;

OPUMEHATh OCHOBHBIE OINEpAlMM MBICIUTEIBHON NIESITEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O0O0O0OIICHUE, CHUCTEMATH3aIlUI0, KIaCCH(PUKAIIHIIO,
BBISIBIICHHE TPUYUHHO--CJIEJCTBEHHBIX CBSI3€HM — Ui W3Y4Y€HUS CBOWCTB
BEILECTB U XUMHUYECKUX PEAKIIMil, €CTECTBEHHO-HAYUYHbIE METO bl TO3HAHHUS
— HaOMroeHUE, M3MEpPEHUE, MOJCIUPOBAHHUE, IKCIEPUMEHT (peaabHBIM U
MBICJICHHBIN);

CJe0BaTh MpaBUiaM MOJIb30BAHUSI XUMUUYECKOW MOCY/ION U 1a00paTOPHBIM
o0opylioBaHMEM, a TakKe IMpaBWjiaM oOpalleHuss C BelllecTBaMUu B
COOTBETCTBHUM C MHCTPYKUUSIMH MO  BBIIIOJIHEHUIO  JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB MO MOJYYCHUI0 U COOMPAHHIO ra3000pa3HbIX BEUIECTB



(BomOpoAa W KHUCIOpPOJAA), MPUTOTOBIEHUIO PACTBOPOB C OMNPEACIEHHOM
MAacCOBOM JOJIEM pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATh U IIPOBOIAUTH
XUMHYECKUE SKCIEPUMEHTHl [0 pAClO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C MOMOIIBI0O UHAUKATOPOB (JIakMyc, (peHodTanenH, METUIOpaHK U

JpyTHe).

K koniy oOydenus B 9 kjacce mpeaMETHBIE pe3ylbTaThl HA OA30BOM ypOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCSA YMEHUM:

PaCKpBIBATh CMBICT OCHOBHBIX XUMHUYECKUX MOHITHN: XUMUYECKUN DJIEMEHT,
aToM, MOJIEKyJa, HMOH, KAaTHOH, AaHWOH, MPOCTOE BEILIECTBO, CIOXKHOE
BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCJICHUS,
XUMUYECKasi peakius, XdMMUUecKasl CBs3b, TEIJIOBOM d(DPEeKT peakiuu, MOJb,
MOJISIPHBIN 00BEM, pacTBop, AJIEKTPOJIUTHI, HEDJICKTPOJIUTHI,
AIEKTPOJIUTHYECKAS TUCCOLMAIIS, PEaKIIU HOHHOTO OOMEHa, KaTaJu3aTop,
XUMUYECKOEe paBHOBECHE, OOpaTuMble H  HeoOpaTHMble  peaKIluw,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKHUCIUTENIh, BOCCTAHOBUTEIb,
OKHCJIEHHE ¥ BOCCTaHOBJICHWE, aJUIOTpOIus, amM(pOTEPHOCTh, XUMHUUECKas
CBs3b (KOBaJICHTHAsl, HOHHAS, METaJUIMUeCKas), KPUCTAJUITMUECKasl PEenIeTKa,
KOppO3UsI METAJUIOB, CIUIABBI, CKOPOCTh XMUMHUYECKOW peakiuu, MpeaeabHO
nonyctuMas konuenTpanusa [/IK BemecTsa;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKUX TIOHATUH U
MPUMEHSITH 3TH MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCITOJIH30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJII COCTaBJICHUS (POPMYH BEIIeCTB
Y YPABHCHUN XUMUYECKUX PEAKIIHNM;

ONpPEAEsATh BaJCHTHOCTh M CTENEHb OKUCJICHUS XUMHUYECKUX DJIEMEHTOB B
COCIMHECHUAX  PA3JIMYHOTO  COCTaBa, [MPUHALICKHOCTh  BEHIECTB K
OTIpeIeIEHHOMY KJIACCy COCIMHEHHH 1Mo GopMysiaM, BUJ XUMHUYECKON CBS3U
(koBaJIeHTHAs, MOHHAs, META/UIMYECKasi) B HEOPraHUYECKHUX COETUHECHUSX,
3apsiT HOHA TI0 XUMHUYECKON (opMyJie, XxapaKTep Cpe/ibl B BOJHBIX PacCTBOpax
HEOPraHWYECKUX COCTMHEHUM, TUI KPUCTAJINYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA;

packpbiBaTh cmbich llepumommueckoro 3akoHa J[. M. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 TOHMMAaHHWE: OINKUCHIBATh U  XapaKTEPU30BaATh
tabmmuayro  popmy Ilepmognyeckoii CHUCTEMBI XUMHUYCCKHX DJICMEHTOB:
pasnmuyath TOHSATHS «IJIaBHas moArpymnma (A-rpymma)y W «moOodHast
noarpynna (b-rpynma)», Manble W OoJbllIME€ MEPHUOJbI, COOTHOCUTH
0003HauYCHHS, KOTOPHIE UMEIOTCS B MEPUOIUYECKON TaOIUIIE, C YUCITOBBIMU
XapaKTEePUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKHX DJIEMEHTOB (COCTaB H
3apsini siapa, oOIlee YHCIO JJIEKTPOHOB U paclpefesieHue HX 1o
3JIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIME 3aKOHOMEPHOCTH B H3MEHEHUH



CBOMCTB SJIEMEHTOB U WX COCIMHEHUN B Tpejenax MajblX MEPUOIOB H
TJIABHBIX MOATPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;

KJIacCU(PUIIUPOBATh XMUMHUYECKUE DJIEMEHTBHI, HEOPraHMYECKHE BEIIEeCTBa,
XUMUYECKHE peakiuu (M0 YHUCIYy M COCTaBY YYacCTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3(PdeKTy, Mo HM3MEHEHHMIO CTENEHEeW OKUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIMKME U CHEUDUUECKUE XUMHUYECKUE
CBOMCTBa TPOCTBIX M CJIOXHBIX BEHICCTB, TMOATBEPKaasi OMUCAHUE
npuMepaMu MOJICKYJISIPHBIX W HMOHHBIX YypaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHUS AJICKTPOJIUTHUCCKON AUCCOIUAIIMN KUCIIOT, MIEI0UeH
U COJICH, TMOJHBIE W COKpAIIEHHBIC ypaBHEHUS PEaKIMii MOHHOTO OOMEHa,
ypaBHEHUS PEaKIHi, TOATBEPKIAIONINX CYIIECTBOBAHHE TE€HETUYECKOU
CBSI3U MEXK]Ty BEIIECTBAMU PA3IUUHBIX KJIACCOB;

pacKpbIiBaTh  CYIIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBHUTEIIBHBIX  PEaKIUi
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXHOCTH TPOTEKAHUS XUMHUYECKHX TMPEBPAIlEHU B Pa3IUUYHBIX
YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOTO DdJeMEHTa 10 (opMyse COeAUHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO
XUMHUYECKOU pEaKInH;

coOJI0IaTh MpaBHiia MOJb30BaHUS XUMHUUYECKOW MOCY0M U 1ab0paTOpHBIM
obopynoBaHMeM, a TakKe IIpaBWia oOpalleHuss C BeEIIeCTBaMU B
COOTBETCTBHM C HWHCTPYKIUSIMH 10  BBINOJIHEHUIO  JTAOOPATOPHBIX
XUMHYECKUX OIBITOB TIO MOJYYEHUIO U COOUPAHUIO ra3000pa3HBIX BEIIECTB
(aMMUaKa u yriaeKkHucloro rasza);

IPOBOJIUTh PEAKLUHU, MOATBEPKIAIOIINE KAaYECTBEHHBIM COCTAB PAa3IUYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-, OpPOMHUI-, HOIU-,
kapOoHat-, (Qocdar-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI ¥ HOHBl HW3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB;

NPUMEHATh OCHOBHBIE OINEpAlMM MBICIUTEIBHON NESTEIbHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, 0000IIECHNE, CUCTeMaTH3aIIO0, BBIABICHUE MPUUYUHHO-
CJIEJCTBEHHBIX CBSA3€W — ISl U3YUYEHUS CBOMCTB BEIIECTB U XUMHUYECKUX
peaKIuu,
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26 https://m.edsoo.ru/ff0d
cobOupanue
4ae2
KHCJIOPOJIa,
M3y4YEHUE ero
CBOMCTBY
Bonmopox —
DJIEMEHT U
bubmmoreka [{OK
MPOCTOE
27 BIICCTED https://m.edsoo.ru/ffod
HHECTBO- 4ddo
Haxoxnenne B
IpupoJIe
dusnueckue n
XUMHUYECKUE
. bu6moreka [IOK
CBOICTBA
28 BOOPOLA https://m.edsoo.ru/ff0d
Foposa. 4ddo
[Ipumenenne
BOJIOpOJIA
bu6moreka [IOK
Ilonatue o
29 https://m.edsoo.ru/ff0d
KHCJIOTaX M COJIIX 5042
CnocoObl
bu6mmoreka [JOK
MOJIy4YCHUS
30 50 https://m.edsoo.ru/ff0d
sloposa B 4ddo
nabopaTopuu
IIpakTueckas
pabota Ne 4 o
TEME
bubmuoreka [JOK
«ITonyuyenue u
31 coBubaIe https://m.edsoo.ru/ff0d
p 4142
BOJIOpOAA,
W3Yy4YEHUE €ro
CBOMCTBY
MoutsipHblit bubnuorexa [IOK
32 00BEM Ta30B. https://m.edsoo.ru/ff0d
3akoH ABOraapo 542e
Brruucnenus bu6mmoreka [JOK
33 00BEMa, https://m.edsoo.ru/ff0d

KOJIHNYCCTBA

55a0
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BEIIIECTBA T'a3a 110
€ro U3BECTHOMY
KOJINYECTBY
BEIIIECTBA WU
00BEMY

Briuncnenus
00BEMOB I'a30B
10 ypaBHEHUIO

bubmmoreka [{OK

34 peakiuu Ha https://m.edsoo.ru/ff0d
OCHOBE 3aKOHa 5708
00BEMHBIX
OTHOIIIEHUH Ta30B
dusnveckue u bu6moreka [IOK
35 XUMHUYECKUE https://m.edsoo.ru/ffod
CBOMCTBA BOJIBI 587a
Cocrasn
. bubnuorexa [JOK
OCHOBAaHHIA.
36 https://m.edsoo.ru/ff0d
Ilousatue 06
59¢2
WHIIMKATOpax
Bonma xak
pPacTBOPUTEIIb.
Hacermennsie u
bu6moreka [IOK
HEHACHIIICHHBIE
37 https://m.edsoo.ru/ffod
pPacTBOPBHI. 5b40
MaccoBas noins
BEIECTBA B
pacTBope
[IpakTuueckas
pabota Ne 5 o
TeEME
«IIpurotoBnenue bubnuoreka [JOK
38 pacTBOPOB C https://m.edsoo.ru/ff0d
onpeneaEHHOM 5eba
MacCoOBOH Joen
pPacTBOPEHHOIO
BEIIICCTBAY
KoHnTtponpHas
aGota No2 110 bu6mmoreka [JOK
39 l; euie «Kn_cno o https://m.edsoo.ru/ff0d
POt 6342
Bopnopoxa. Bona»
40 OKcupl: cocTas, bubmuoreka [JOK

KIaccuguKaus,

https://m.edsoo.ru/ff0d
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HOMEHKJIaTypa

664e

[Tonyuenue u

XUMHUYECKHE
CBOMCTBA bu6mmoreka [{OK
41 KHUCJIOTHBIX, https://m.edsoo.ru/ff0d
OCHOBHBIX U 664e
amM(OTEpHBIX
OKCHJIOB
OcHoBaHUS:
bubmmoreka [{OK
COCTaB,
42 accnuKams https://m.edsoo.ru/ffod
* T, 67ca
HOMEHKJIaTypa
[Tonyuenue u
bu6moreka [IOK
XUMHAYECKUE
43 . https://m.edsoo.ru/ffod
CBOICTBA
. 67ca
OCHOBaHHUI
KwucmoTsr: cocTas, bu6moreka [IOK
44 KJaccudukanus, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa fee2
[Tonyyenue u bubnuoreka [JOK
45 XUMHUYECKUE https://m.edsoo.ru/ffod
CBOMCTBA KHUCJIOT fee2
Comnu (cpemnue):
HOMEHKJIaTypa,
bu6mmoreka [JOK
CIIOCOOBI
46 - https://m.edsoo.ru/00a
HOTyHeHHA, 9474
XUMHUYECKUE
CBOMCTBA
IIpaktueckas
pabota Ne 6.
Pemenue
3KCIIEpUMEHTAIIb bubnuoreka [JOK
a7 HBIX 33734 I10 https://m.edsoo.ru/00a
TeMe «OCHOBHBIE dob7c
KJ1aCChI
HEOPraHMYECKUX
COECOUHEHMI
I'eneTnueckas
CBSI3b MEXKIY bubnmnoreka [JOK
48 KJ1accamMu https://m.edsoo.ru/00a
HEOPraHN4eCKUX d9a50

COEIMHEHHUN
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O06o0011IEHNE U

bubnuoreka [IOK

49 CHCTEMAaTHU3aLus https://m.edso0.ru/00a
3HAaHUN d9cb2
KontponbHas
pabota Ne3 mo
" bubnuorexa [JOK
teMe "OCHOBHBIE
50 https://m.edsoo.ru/00a
KJ1acChl
d9ela
HEOPraHMYeCKUX
coeqrueHui"
[IepBble nONBITKN
KJaccuukanuu
XUMHAYECKUX
bubmmoreka [{OK
DJIEMEHTOB.
51 Mot e o https://m.edsoo.ru/00a
doffa
rpymnmnax
CXOIHBIX
2JIEMEHTOB
[Tepuonnueckuii
3aKOH U
[Tepnognueckas bubnuoreka [IOK
52 cHCTEMa https://m.edsoo.ru/00a
XUMHAYECKUX da52c
anemenToB [I. U.
Meunpeneena
[Tepuonsl, bu6mmoreka [JOK
53 TPYIIIIBI, https://m.edsoo.ru/00a
IO T PYIIITBI da52c
Crpoenue
bubnuoreka [JOK
aromoB. CocraB
54 A TOMHELX s https://m.edsoo.ru/00a
AeP- da342
M3oTtomnbl
Crpoenue
AIEKTPOHHBIX
000J10Y€K aTOMOB bubmuoreka [JOK
55 9JIECMEHTOB https://m.edsoo.ru/00a
[Tepuonnueckon da6bc
cuctemsl /1. W.
MenaeneeBa
XapakTepucTuka
bubmuoreka [JOK
XHUMHYECKOT'O
56 https://m.edsoo.ru/00a

9JICMCHTA I10 €TI0
TTIOJIOXKCHHIO B

da824
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IIepuoauueckoit
cucteme /. 1.
MenneneeBa

3HaueHue
[Iepnoanueckoro
3aKOHa I
pa3BUTHUS HAyKH

bu6mmoreka [IOK

57 1 paxraian, Jl https://m.edsoo.ru/00a
P T da96e
. MenneneeB —
Y4EHBIN, ITearor
Y TpaXJIaHUH
DIIEKTPOOTPULIAT
pooTP bubmmoreka [{OK
€JILHOCTb aTOMOB
58 https://m.edso0.ru/00a
XAMHAYECKAX
daab8
3JIEMEHTOB
HMonnas bu6moreka [IOK
59 XUMHYECKasT https://m.edso0.ru/00a
CBSI3b dac34
KoBanenTnas
bu6moreka [IOK
TOJISIpHAS
60 https://m.edsoo.ru/00a
XUMHYECKasT
daab8
CBSI3b
KoBanenTnas
bu6mmoreka [JOK
HETIOJISIpHAS
61 https://m.edsoo.ru/00a
XAMHYECKas
daab9
CBSI3b
bu6mmoreka [JOK
Crenennb
62 https://m.edsoo.ru/00a
OKUCJIEHUSA
dae28
OKUCIUTETBHO- bu6mmoreka [JOK
63 BOCCTAaHOBUTEIHH https://m.edso0.ru/00a
bI€ pEaKIUU db076
bubmuoreka [JOK
OKHUCIIUTEN U
64 BOCCTAHOBHTCII https://m.edsoo.ru/00a
OCCTaHOBHTE db076
KoHnTtponpHas
pabota Ne4 mo
bu6mmoreka [JOK
teMe «CTpoeHue
65 aToMa https://m.edsoo.ru/00a
’ db486
XuMuyeckas
CBS3b»
66 PesepBHbli ypok. bubnuorexa [IOK
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O0o0061IeHNE U https://m.edsoo.ru/00a
CHCTEeMAaTH3ALUS db33c
3HAHUM
PesepBHEBII YPOK.
P P bu6mmoreka [{OK
O0o0061IeHNE U
67 CHCTeMATHAALS 1 https://m.edsoo.ru/00a
natisan d9ch?
3HAHUH
PesepBHEIT YPOK.
P P bubmmoreka [{OK
O06o00mmenue u
68 1 https://m.edsoo.ru/ffod
CHUCTEeMaTH3aIHS
N 61c6
3HAHUN
OBULIEE
KOJIMYECTBO
4 4
YACOB I1O 68
I[TPOTPAMME
9 KJIACC
N KosunyecTBO 4yacoB DJIeKTPOHHBbIE
; uugpoBbIe
n/ | Tema ypoka Bcecer | Konrpoabn | IIpakrnuec
oOpa3oBaTe/ibHbIE
n o ble padoThI KHe
pecypchl
padoThI
[Tepuonnueckuii
3aKOH.
[Tepuoamueckas bubnuoreka [JOK
1 cHucTeMa 1 https://m.edsoo.ru/00a
XUMHAYECKUX db59e
anemenToB . 1.
Meunpeneena
3aKOHOMEPHOCTH
B U3MEHEHHUH
CBOMCTB bu6mmoreka [JOK
2 XUMHYECKUX 1 https://m.edsoo.ru/00a
DIIEMEHTOB db6b6
IIEPBBIX TPEX
MePHOJIOB
Knaccudukanus u
bu6mmoreka [JOK
HOMEHKJIaTypa
3 HCODrAHIIeCKIX 1 https://m.edsoo.ru/00a
p db7e2
BCIICCTB
Bunsr bu6mmoreka [JOK
4 XUMHYCCKOU 1 https://m.edsoo.ru/00a
CBSI3U U THIIBI dbac6
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KPUCTAJTINYECKUX
pemeéToK

KontponbHas
pabota Nel mo
TEME
«IToBTOpEHUE 1

bu6mmoreka [{OK

yriyoiieHue https://m.edsoo.ru/
3HaHUN OCHOBHBIX
pasnesnoB Kypca 8
KJ1acca
Knaccuduxarus
XUMHYECKUX bubmmoreka [{OK
6 peakiuii mo https://m.edsoo.ru/00a
Pa3INYHBIM dbcb0
MpU3HAKaM
Ilonsatue o
CKOPOCTH
XUMHYCCKOM
peaKIvy. bubnuoreka [JOK
7 https://m.edsoo.ru/00a
Ilonsatue o
dbeda
TOMOTCHHBIX B
TeTEePOreHHBIX
peaKImsIx
[Tonsitue o
XUMHYECKOM
PaBHOBECHH.
®DaKTOopHI,
BIIMSIOIINE Ha bu6mmoreka [JOK
8 CKOPOCTH https://m.edsoo.ru/00a
XUMUYECKOMH dc28c
peaKiuu 1
ITOJIOKCHUE
XUMHYECKOTO
paBHOBECHS
OxucnuTensHo- bubnuorexa LIOK
9 BOCCTaHOBHUTEIbH https://m.edsoo.ru/00a
bI€ PEAKIINU dcade
Teopus
IEKTPOJIUTUYECK bubnuorexa [IOK
10 oM JUCCOIMAIINH. https://m.edsoo.ru/00a
CHIIbHBIE U dcd68

ciia0ble
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3IEKTPOIIUTHI

Hounrlie bubnuoreka [IOK
11 YpaBHEHUS https://m.edsoo.ru/00a
peaxuuii dd448
XUMHYECKHUE
CBOMCTBA KHUCJIOT
1 OCHOBaHUH B
bu6mmoreka [IOK
CBETE
12 . https://m.edsoo.ru/00a
MIPEeACTABICHUI dd5ds
00
AIEKTPOJIUTUUECK
OHl uccoanuu
XUMHYECKHUE
CBOMCTBA COJIEU B
CBETE bubmmorexa [{OK
13 MpeCcTaBICHAN https://m.edsoo.ru/00a
00 dd8b2
AIEKTPOJIUTUUECK
OH TuccoIManuu
Houstie o bu6moreka [IOK
14 . https://m.edsoo.ru/00a
TUAPOJIN3E COJICH 4doda
O06o06meHne u bu6moreka [IOK
15 CHCTEMAaTHU3aLUS https://m.edsoo.ru/00a
3HAHUH ddd12
[IpakTuueckas
pabora No 1. bubnuoreka [IOK
16 «Pemnrenne https://m.edsoo.ru/00a
AKCIIEPUMEHTAJIbH ddbfa
BIX 327129
KonTposbHas
pabota Ne2 o
TEME
bubmuoreka [JOK
«DNEKTPOIUTHYEC
17 B — https://m.edsoo.ru/00a
A HHALHA. ddecO
XUMHYECKHE
peaxiuu B
pacTBopax»
Oo6ras
bubmuoreka [JOK
XapaKTepUCTUKA
18 https://m.edsoo.ru/00a
raJ0reHoB.

XUMHYECKHE

ddfe2
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CBOICTBA Ha
rpuMepe XJjopa

XJI0pOBOJOPOL.
ComsgHas KUcJIoTa,
bubmnoreka [IOK
19 XMMUH%CKHG https://m.edsoo.ru/00a
CBOMCTBA, de104
MOJIy4eHHeE,
MIPUMCHCHHE
[IpakTnueckas
pabora Ne 2 o
teme «llonyuenue brbmorexa [TOK
20 COAHOMN KICIOTEL https://m.edsoo.ru/00a
. ’ de348
n3yuyeHue eé
CBOMCTB»
Brrunciaenus mo
YpaBHECHUSIM
XUMHUYECKHX bu6moreka [IOK
21 peakiuii, eciu https://m.edso0.ru/00a
OJIVH U3 de488
peareHTOB JIaH B
H30BITKE
Oo61mas
XapaKTEPUCTHKA bubmorera [JOK
22 https://m.edsoo.ru/00a
anemeHToB VIA-
de64a
TPYIIIBI
ANoTpOmnHBIE
MO (UKAITIT
CEpBHI.
Haxoxnenue bubnuoreka [{OK
23 cepol U eé https://m.edsoo.ru/00a
COE€IUHEHUN B de64a
MIPUPOJIE.
XHMHYECKHUE
CBOMCTBa cephl
CepoBogopon,
CTpOEHUE, bu6mmoreka [JOK
24 ¢buznyeckue u https://m.edsoo.ru/00a
XUMHUYECKHE de802
CBOMCTBA
Oxkcuppl cepsl. bubnunoreka [JOK
25 Cepnas kucnora, https://m.edsoo.ru/00a

¢uznyeckue u

dea28
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XUMHUYCCKUEC
CBOIiCTBA,
IIPUMEHEHNE

26

XuMudeckne
peakuuu,
JIeXKaIye B
OCHOBE
MIPOMBILIIICHHOTO
crrocoba
MOJTyYeHUS
CEpPHOM KHUCIIOTBHI.
XuUMHUIeCcKoe
3arpsi3HEHUE
OKpYyKaromen
cpenbl
COEIMHEHUAMU
cephl

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dec8a

27

Brramcnenne
MAaccoBO T0JIN
BBIXO/Ia TTPOTYKTa
peakuuu

bu6moreka [IOK
https://m.edsoo.ru/00a
dec8a

28

Oo61mas
XapaKTEPUCTHKA
a1eMeHToB VA-
rpynmnsl. A30T,
pacrpocTpaHeHHe
B MPUpPOJIE,
(dbuznveckue u
XUMHYECKHE
CBOMCTBA

bu6moreka [IOK
https://m.edsoo.ru/00a
deeab

29

AmMuak, ero
(dbuznveckue u
XUMHYECKHE
CBOMCTBA,
MOJIy4eHUe 1
MIPUMEHCHHE

bubmuoreka [JOK
https://m.edsoo.ru/00a
dfoo4

30

IIpakTrueckas
pabota Ne 3 mo
teMe «llomyyenune
aMMUaxa,
U3Y4YEHUE €0
CBOMCTB»

bu6mmoreka [JOK
https://m.edsoo.ru/00a
df180
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31

A30THas1 KHCIOTa,
e€ pusndeckue u
XUMHYCCKHUE
CBOMCTBA

bubmuoreka [IOK
https://m.edsoo.ru/00a
df306

32

Hcnonb3zoBanue
HUTPATOB U COJIEH
aMMOHUS B
KauecTBe
MUHEPAJIbHBIX
yIoOpeHuit.
XUMUYECKOE
3arpsi3HEHUE
OKpYy)Karomen
cpenbl
COCAUHCHUIMU
azora

bu6mmoreka [IOK
https://m.edsoo.ru/00a
df518

33

®docdop. Oxcua
docdopa (V) u
dbochopnas
KHCJIOTA,
dbuznveckue u
XUMHYECKHE
CBOMCTBA,
MOJTy4YeHUe

bu6moreka [IOK
https://m.edsoo.ru/00a
df68a

34

Hcnonp3oBanue
dbocdaros B
KauecTBe
MUHEpaJIbHBIX
yIOOpEeHMIA.
3arpsi3HeHue
MIPUPOJIHON Cpe/Ibl
dbocharamu

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dfc20

35

Yraepon,
pacnpocTpaHeHHE
B MPUpPOJIE,
(dbuznveckue u
XUMHYECKHE
CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/00a
dfd9c

36

Oxcupl
yriepoja, ux
¢buznyeckue u
XUMUYECKHE

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dfebe
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https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

CBOMCTBA.
DKOIOTHYECKHE
po0IIemBsl,
CBSI3aHHEIE C
OKCHJIOM
yriepona (1V)

bu6mmoreka [IOK
YronpHas
37 . https://m.edsoo.ru/00ae
KHCJI0Ta U €€ COTn
006¢
[IpakTnueckas
pabota Ne 4 o
teme "[lonydyenue bubnuorexa [JOK
38 VIIIEKHUCIIOTO Ta3a. https://m.edsoo.ru/00ae
KauecTBennas 027e
peaxius Ha
KapOoHaT-uOH"
ITepBoHayanbHbBIE
MOHATHSA 00
bu6moreka [IOK
OpPraHHYECKUX
39 BIICCTEAX KAK O https://m.edsoo.ru/00ae
m 054e
COCTMHECHUSX
yriiepoa
. bu6moreka [IOK
Kpemuuii u ero
40 U https://m.edsoo.ru/00ae
A 080a
[IpakTuueckas
pabota Ne 5.
Pemenue
bu6mmoreka [JOK
AKCIIEPUMEHTAJIbH
41 https://m.edsoo.ru/00ae
BIX 33/1a4 110 TEME
y 0bf2
«Baxueimme
HEMETaJLIbl U UX
COCTMHCHUS
KonTposbHas
pabota Ne3 o
bubmuoreka [JOK
TeMe
42 . https://m.edsoo.ru/00ae
«Baxneiue
0el8
HEMETaJLIbl U UX
COCTMHCHUS
O6mas bu6mmoreka [JOK
43 XapaKTepUCTHKA https://m.edsoo.ru/00ae

XUMHUYCCKUX

103e



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

DJIEMCHTOB —
METAaJIOB.
Merammyeckas
CBS3h U
MeTaIn4decKas
KpUCTAJUTMYECKas
pemeéTKa.
duznueckue
CBOMCTBA
METaJNIOB

44

XUMHUYEeCKHue
CBOMCTBA
METaJIJIOB.
DIEeKTPOXUMHUYEC
KUH psll
HaIpsHKEHUN
METaJIJIOB

bubmmoreka [{OK
https://m.edsoo.ru/00ae
1156

45

OO0mume cnocoOnl
TTOJTydCHUS
METAJIJIOB.
CruiaBbl.
Brranciaenus mo
YpaBHEHUSIM
XUMHYECKUX
peaKkuuii, eciu
OJIMH U3
peareHToB
COJICPXKUT
puMecH

bu6moreka [IOK
https://m.edsoo.ru/00ae
1156

46

TToustie o
KOppO3UH
METAJUIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
1278

47

Ilemounkie
METaJlIbl

bubmuoreka [JOK
https://m.edsoo.ru/00ae
14h2

48

Oxcuasl 1
TUAPOKCHIBI
HATpHsI U Kalusi

bubmuoreka [JOK
https://m.edsoo.ru/00ae
14h2

49

Illenouyno3eMenbH
bI€ METaJLJIBI —
KaJbUNA U
Marsuui

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
15e8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

Baxxneiimnme

bubmuoreka [IOK

50 COEIUHEHUS https://m.edsoo.ru/00ae
KaJIbIUs 15e8
O0o0011IEHNE U
51 CHUCTEMATHU3AIHAA
3HAaHUU
JKécTrkocTh BOMBI bu6mmoreka [{OK
52 U CIIOCOOEI €8 https://m.edsoo.ru/00ae
YCTpPaHEHUS 1886
[IpakTnueckas
pabota Ne 6 o bubnuorexa [JOK
53 TeMme "KEcTKOCTh https://m.edso00.ru/00ae
BOJIbI 1 METOJBI €€ lae8
ycTpaHeHHs "
bubmmoreka [{OK
54 AnroMUHNAHT https://m.edsoo.ru/00ae
1c64
AmpoTepHbIe bubnuoreka [IOK
55 CBOIiCTBA OKCHIA https://m.edsoo.ru/00ae
Y TUAPOKCHIA 1c64
bu6moreka [IOK
56 Keneso https://m.edsoo.ru/00ae
1d86
Oxcupl,
bu6moreka [IOK
TUAPOKCHJIBI 1
57 https://m.edsoo.ru/00ae
cosmm xkene3a (1) u
35€e6
xenesa (1)
O06001IeHne u
58 CUCTEMATHU3ALNA bubmorexa LHOK
. H https://m.edsoo.ru/
3HAHUNI
IIpakTrueckas
pabota No 7.
Pemenue
bubmuoreka [JOK
AKCIIEPUMEHTAJIbH
59 https://m.edsoo.ru/00ae
BIX 3a1a4 I10 TEME
N 3de8
«BaxxHenue
METaJUIBI U UX
COETMHEHU S
Brraucnennsa no
bu6mmoreka [JOK
YpaBHEHUSIM
60 https://m.edsoo.ru/00ae
XUMHYECKUX

peakuuii, eciu

1750



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

OJIMH U3
peareHTOB JIaH B
HU30BITKE HIIN
COJICPKUT
MIPUMECH.
Breraucnenus
MacCOBO JIOJIH
BBIXO/Ia MPOIYKTA

peaxiuu
O06o0061IEHNE
e bubmmoreka [{OK
61 CHCTEMATH3ALUS 1
. https://m.edsoo.ru/
3HAHUI
KontponbHas
aborta Ne4
62 E:BanjHeﬁmHe 1 bubmorexa HOK
https://m.edsoo.ru/
METAJUIBI U UX
COEIUHEHUD)
BemectBa n
MATEDHANLL B bu6moreka [IOK
63 p . 1 https://m.edso0.ru/00ae
IMOBCEIHEBHOM
3f50
JKU3HU YEJI0BEKA
XUMHAYECKOE
- bu6moreka [IOK
64 P . 1 https://m.edsoo.ru/00ae
OKpY Karomen 4970
cpenbl
Ponp xumMuu B
- bu6mmoreka [JOK
65 p 1 https://m.edsoo.ru/00ae
3KOJIOTAYECKUX 4970
npooJieM
O06o06meHue U bu6mmoreka [JOK
66 CUCTEMAaTU3ALUA 1 https://m.edsoo.ru/00ae
3HAHUH 0d0a
O06o06mcHuEe U bu6mmoreka [JOK
67 cUCTEMAaTH3ALUA 1 https://m.edso0.ru/00a
3HAHUH db33c
O06o06mIeHuE U bu6mmoreka [JOK
68 CHUCTEMAaTHU3aLU 1 https://m.edso0.ru/00a
3HAHUM d9ch2
OBILIEE
KOJIMYECTBO 68
YACOB I10

[TPOTPAMME



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
Xumus. 8 knacc: yueonuk/ O.C. I'abpuensH. - 7-e uzn., ucnp. - M.: JIpoda, 2020.

- 287 c.

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJIA

IMa6puensn, O. C. Meroauueckoe nocodue k yueonuky O. C. I'abpuensina
«Xumusy. 8 knace / O. C. I'abpuensn. — M. : JIpoda, 2021. — 109.
IMa6puensn, O. C. Meroaudeckoe nocooue k yueouuky O. C. ['abpuensna

«Xumusy. 9 knace / O. C. I'abpuensn. — M. : JIpoda, 2021. — 108.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

http://him.1september.ru Exunas komnexuust IIOP: TIpeamerHas KoieKus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
skcriepuMenThl: Xxumus. Komneknus Poccuiickoro o61eo0pa3oBaTebHOTO
noprasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmnk6epoBoii

http://www alhimik.ru Bcepoccuiickast oiumImaia IIKOJIbHUKOB 10 XUMHH






