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HOACHUTEJBHASA 3AIINCKA

Pabouas mnporpamMMa 1o XHMHHM COCTaBji€Ha Ha OCHOBe @DenepaibHOro
roCy/IapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOTO OOIIET0 OOpa3oBaHMUS
or 31.05.2021 No287, denepaynbHOM 0O0pa3oBaTeIbLHON IPOrpaMMbl OCHOBHOIO
oOmero obOpazoBanust oT 18.05.2023 Ne370, Ha ocHOBe (QenepanbHOil paboueit
POrpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHUEMIIMHU MpEnogaBaHusi yaeOHOro npeaMera
«XuMusi» B 00pa3oBaTeNIbHBIX opranuzanusax Poccuiickoit denepannn 1 y4eOHUKOB:
Xumust: 8-if kacc: 6a30BbIi ypoBeHb: yueOHuk ["abpuensu O. C., Octpoymos U. I'.,
CnagxoB C. A.; Xumus: 9-if kmacc: 0a30BbIil ypoBeHb: yueOHuk ['abpuensa O. C.,
OctpoymoB U. I'., CiankoB C. A. (PITY ot 21.09.2022 Ne §858).

[Iporpamma 1o xuMuM Aa€T MPEACTABICHUE O LEAX, OOLIEeH CcTpaTeruu
oOy4eHHMs1, BOCIIMTAHUSA U PA3BUTH 00YYaIOIIUXCS CPEACTBAMU YUYEOHOTO MpeIMETa,
yCTaHaBIMBAaeT 00s3aTeIbHOE MPEIMETHOE  COJAEp’KaHWe, MpPeayCMaTpPUBAET
pacopenesieHue ero Io KijaccaM M CTPYKTYpUPOBAaHHE IO pasjieiiaM M TeMaMm
MporpaMMbl 1O XHMHUHU, ONPEAEISET KOJHWYECTBEHHbIE U  KAaYECTBEHHBIC
XapaKTepUCTHKN COAEPKAHUS, PEKOMEHIIYEMYIO IMOCIEI0BATEIbHOCTh HW3Yy4YECHUS
XUMHUHU C YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JJOTUKH Y4eOHOTO
IpoLecca, BO3PACTHBIX OCOOEHHOCTEH OOy4aroluXxcs, ONpeAesieT BO3MOXKHOCTU
npeaMeTa Ui peanu3aludd TpeOOBaHWM K pe3yjbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTenpHOM MPOorpaMMbl Ha YPOBHE OCHOBHOT'O OOIIETO 00pa3oBaHus, a TAaKKe
TpebOBaHMI K pe3yibTaTaM 00yueHHUs XUMHUHU Ha YPOBHE IeJIe h3ydeHus ImpeaMera
M OCHOBHBIX BHJOB Y4€OHO-NO3HABATEIBHOM NEATENbHOCTH OOydYaromerocs o
OCBOCHHIO YYEOHOTO COJEPKAHMUS.

3HaHWEe XHUMHH CIY’)KUT OCHOBOM 1t (DOPMUPOBAHMS MHUPOBO33PEHUS
oOy4Jaronierocs, ero nNpeAcTaBiIeHU 0 MaTepUaIbHOM €UHCTBE MUPA, BaXKHYIO POJIb
UTPalOT POpMUPYEMBbIE XUMHUEN NPEICTABICHUS O B3aMMOIIPEBPAIICHUSX SHEPTUH U
00 »HBOJIIOIMU BEUIECTB B NPHUPOJAE, O IMYTAX PEIIEHUs TJIOOAIbHBIX MpPOOJieM
YCTOWUYHMBOTO PA3BUTHs YEJIOBEUECTBA — CBHIPHEBOW, DHEPIETUUYECKOM, MUILIEBOUM H
HKOJIOTMYECKOI 0e30nmacHOCTH, MPoOJIeM 3ApaBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peasn3aIlii BO3MOXKHOCTEH Ml CaMOpPa3BUTUS U (POPMUPOBAHUS
KyJIbTYPBI IUYHOCTH, €€ 0011el U (yHKIIMOHATIFHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (opMUpOBaHME MBINUICHUS W TBOPUYECKHX CIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB WX  CaMOCTOSITENIBHOW  y4yeOHOM  JEesTEIhHOCTH,
AKCIIEPUMEHTAJIBHBIX M  HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX KakK B
MOBCETHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM ESITEIbHOCTH;

3HAKOMUT €O CHelU(pUKOW HAYyYHOTO MBIILIEHUS, 3aKJIAJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsSIa HA €IUHCTBO MPUPOJBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATanom B (OpMHUPOBAHUHN €CTECTBEHHO--HAYYHON IPaMOTHOCTU 00YyYarOLUuXCs;

crnocoOCcTByeT (OPMUPOBAHHUIO IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-HAYYHBIM 3HAHHSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3zoBaHHe 00yJaIOMUXCS.



JlanHble HampaBjieHHs B OOYyUYEHHHM XUMHUHU OOECIEUMBAIOTCS CHEUu(pUKON
colepkaHusi  y4eOHOro  mpeaMeTa,  KOTOPbIM  SIBISETCS  MEJArornyecku
aJIalITUPOBAHHBIM OTpPaXCHHEM 0a30BOWM HayKM XMMHMH Ha ONpENEIEHHOM 3Tare eé
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOILEro oOpa3oBaHUs OPUEHTHPOBAH HA
OCBOEHME OOYyYaIOLIMMUCS CUCTEMBl IEPBOHAYAIBHBIX IOHATHI XWMHH, OCHOB
HEOPraHWYEeCKOM XMMHMM M  HEKOTOPBIX  OTACIBHBIX 3HAYUMBIX  IOHATUN
OPTraHUYECKON XUMHH.

CtpykTypa colepikaHus TpOrpaMMbl MO XMMHHM C(HOPMHPOBaHAa Ha OCHOBE
CUCTEMHOI0 mnojxoja kK e€ mu3ydeHuro. CoaepikaHHe CKIAJbIBAETCS M3 CHCTEMBI
MOHATUN O XUMHYECKOM 3JIEMEHTE U BEILECTBE U CHUCTEMbI MOHATUH O XUMHYECKOU
peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYpHO OpraHM30BaHbl 1O MPUHIUILY
ITOCJIEA0BATEIBPHOIO PA3BUTHs 3HAHWM HAa OCHOBE TEOPETHUYECKHUX ITPEICTABICHUN
pPa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUS KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akona /[. . MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHUH;

— YUYEHUS O CTPOECHUU aTOMA U XUMUYECKOH CBA3H;

— MPEACTABIICHUH 00 3JIEKTPOIUTHUECKON TUCCOIMAIINU BEIECTB B pACTBOPAX.

Teopernyeckne 3HaHUS  PacCMaTpPUBAIOTCS HA OCHOBE  SMIIMPUYECKU
MOJIyYEHHBIX U OCMBICIIEHHBIX ()aKTOB, pPa3BUBAIOTCS IMOCIEAOBATEIBLHO OT OHOIO
YPOBHSI K IPYroMy, BBITOJNHSS (PYHKIMH OOBSICHEHUSI M MPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHUSA U BO3MOXHOCTEW MPAKTUYECKOrO0 MPUMEHEHUS U MOJYYEHUS H3YYaeMbIX
BEILIECTB.

OcBoeHue  mporpaMMmbl 1O  XUMHUU  CHOCOOCTBYET  (DOPMHUPOBAHUIO
IIPEACTABIICHUS] O XMMUYECKOW COCTABIIAIOIIEN HAYyYHOW KapTHUHBI MHUPA B JIOTUKE €€
CUCTEMHOW MPHUPOJBI, LIEHHOCTHOTO OTHOLICHHMS K HAYYHOMY 3HAHHMIO M METOJAM
IIO3HaHUs B Hayke. M3yueHne XuMuu MPOUCXOAUT C IIPUBJICUEHUEM 3HAHUM U3 paHee
M3YYEHHBIX Y4eOHBIX TIpenMeToB: « Okpyxaromuii Mupy, «buonorus. 5—7 kiacce» u
«Dusuka. 7 Kmacey.

[Ipu M3yyeHnn XUMUU MPOUCXOTUT (HOPMUPOBAHUE 3HAHUI OCHOB XMMHYECKOM
HayKH Kak OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKON AEsITeNbHOCTU
YesoBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOHM KYJbTYpHL. 3ajgadya y4yeOHOTO
npeaMeTa COCTOUT B (POPMHUPOBAHUM CUCTEMBl XMMHUYECKUX 3HAHUN — Ba)KHEMIINX
(akTOB, MOHATHH, 3aKOHOB M TEOPETUYECKHUX MOJIOKEHHM, JOCTYIMHBIX 0000I1IeHHIA
MHPOBO33PEHYECKOT0 XapaKkTepa, si3blka HAyKH, B MPUOOIIEHUH K HAYYHbIM METOJIaM
MO3HAHUS TPU W3YYEHUU BEIIECTB M XUMHUYECKUX peakiui, B (GOPMUPOBAHUU U
Pa3BUTHH MMO3HABATEIbHBIX YMEHUM U UX MPUMEHEHUH B Y4eOHO-TIO3HABATEIbHON U
y4eOHO-UCCIIEIOBATENbCKON  JIEATENbHOCTH, OCBOCHHMM TIpaBMJ  0€30I1aCHOTO
oOpallleHus ¢ BEIIECTBAMU B IIOBCEIHEBHOM JKU3HHU.

[Ipy m3ydyeHMH XMMHU Ha ypOBHE OCHOBHOTO OOILEro OOpa30BaHMsI Ba)KHOE
3HaYeHHe MPUOOPENN TaKUE 1, KaK:



— GOpMHUpPOBAaHWE WHTEIUICKTYaAIbHO Pa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEILHOMY MPHUHSATUIO PEIICHUMH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HaIpaBJIEeHHOCTh OOYUYEHHsI HA CUCTEMATHYECKOE TPUOOIICHIE 00YIaArOIINXCS
K CaMOCTOATENbHOMN MO3HABATEIBHOU ACSITENIbHOCTH, HAYYHBIM METO/aM IMO3HAHUS,
(GhOopMUPYIOIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— o0ecreyeHue YyCIOBUHM, CHOCOOCTBYIOIIMX MPUOOPETEHUIO O00YYaOIUMUCS
OMbBITa Pa3HOOOPA3HOW IEATETHLHOCTH, TO3HAHUS W CAMOIIO3HAHMS, KITFOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTEHIMI), WUMEIONIUX YHHUBEpPCAJTbHOE 3HAYCHUE IS
Pa3JIMYHBIX BUJIOB JEATEIBHOCTH;

— ¢opmupoBaHue 00mEeH (PYHKIMOHAIBHOW W  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YMCJI€ YMEHUN OOBSCHSThH U OLICHUBAThH SIBJICHUSI OKPY>KAIOIIETO
MHUPA, UCTIOJB3YsI 3HAHUS U OIBIT, MOJyYEHHBIE ITPU U3YUCHUU XUMUHU, IPUMEHSITh UX
P pelIeHUHU POOJIEM B OBCEHEBHOM KU3HU U TPYIOBOH JCSITEIBHOCTH;

— ¢opMUpOBaHUE Yy 00YHAIONTUXCS TYMAHUCTUYECKUX OTHOIICHHM, TOHUMaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUW JJIs1 BBIPAOOTKH HSKOJOTHYECKU I1€eCO00pa3HOIro
MOBEJICHUS B OBITY U TPYJIOBOM JEATEILHOCTH B LIENSX COXPAHEHUSI CBOETO 3/I0POBbS
Y OKPY’KAIOLIEN IPUPOAHOMN CPEbI;

— pa3BUTHE MOTHBAIIMK K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCTIMTAHUIO HA OCHOBE YCBOECHUS OOIIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HaHHOMY BBIOOPY MpOo(uIIs 1 HANTPaBJICHHOCTH JTalIbHEUIIIET0 00yUYEeHUS.

OO61iee 4nciio 4acoB, OTBEIEHHBIX JJI1 U3YUYEHUs] XUMHUHM Ha YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 daca B
HeJleno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJEPXXAHME OBYUYEHUA

8 KUIACC

IlepBoHavajibHBIEe XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Poiap XUMHM B KU3HU 4elOBEKa. XMMHs B CHUCTEME HayK.
Tena u BemecTBa. @U3NUECKHE CBOWCTBA BELIECTB. ATPEraTHOE COCTOSTHUE BEIIECTB.
[lonsiTue 0 Meromax mMo3HaHMS B XuUMHUM. YucTele BemecTBa M cMmecH. CrocoOsl
pa3JiesieHus: cMeceil.

ATOMBI W MOJEKyJbl. XUMHUYECKHE 3JIEMEHTBl. CHUMBOJBI XHMHUYECKHX
aneMeHTOB. [IpocThie U CHOKHBIE BEleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHUTeNnbHAss aTroMHasg macca. OTHOCHUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast 10J11 XUMUYECKOTO AJIEMEHTA B COEUHEHUU.

KomnuectBo BemectBa. Mosb. MonsipHas Macca. B3auMoOCBsI3p KOJMYECTBA,
Macchl W 4YHClIa CTPYKTYpHBIX €IUHMII BemlecTBa. Pacuérel mo ¢opmyiam
XUMHUYECKUX COECIUHEHUN.

@u3znueckrue U XUMHUYECKUE SBJICHHs. XUMHUYECKas peakius U €€ MpPU3HAKU.
3aKOH COXpaHEHHUs Macchl BeIllecTB. XHUMHUYecKue ypaBHeHHs. Kiaccudukanus
XUMHUYECKUX peaklnil (COeTUHEHMS, pa3I0KEHUs, 3aMEILEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMMYECKOH MOCYJI0i, mpaBwiiaMu paboThl B ja00opaTtopuu M
npuémMamMu oOpanieHusi ¢ JIabopaTOpHbBIM O00OPYJOBAaHUEM, U3YYEHHE M OIKCAaHUE
(¢u3MUecKux  CBOMCTB  00Opa3llOB HEOPraHWYECKHX  BEUIECTB, HaOI0JeHuE
¢u3nueckux (MIaBjJeHUE BOCKA, TassHUE JIbJ]a, PACTUPAHUE caxapa B CTYIKE, KUTIEHUE
M KOHJEHCAlus BOJbl) U XUMHYECKMX (FOpEHHE CBEUYH, NMPOKAIUBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIOTOW) SBJICHUHN, HAOIIOJCHUE U ONMCAHUE
MPU3HAKOB  MPOTEKAaHUs  XMMHUYECKUX  peakuumid  (pas3joxkeHue  caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTHI C XJOPUAOM Oapusi, pas3jio’keHHE TUAPOKCUAA
meau (1) mpu HarpeBaHuM, B3aMMOJACHCTBHUE *kee3a ¢ pacTBopoM conu meau (11),
M3y4YE€HHE CIOCOOOB pa3leleHHs] CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBaHHE,
BbIMIApUBaHUE, AUCTWUIALMS, XpoMaTorpadus, MpOBEACHUE OYHCTKH IOBapEHHOU
CONM,  HaONIOJIGHHWE W  ONWCaHWE  Pe3yJbTaTOB  MPOBEICHUS  OIBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMsSI MAacChl, CO3[JaHUE MOJEJIEH MOJEKYII
(1rapocTepKHEBBIX ).

BaskHeiinue npeacTaBuTe/ I HEOPraHNYECKHUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopon — sneMeHT W HpocToe
BelecTBo. HaxokaeHue Kkuciopojga B mpuponae, (QpU3MYecKHUe M XHUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue kucnopona. CrocoObl
[OJTyYEHUs! KUCII0po/ia B 1a00paToOpyuu U MPOMBIIITIEHHOCTH. KpyroBopot kuciopoa
B nipupojie. O30H — aI0TPOIHAs MOAU(DUKALNS KHCIOPO/a.

TemnoBoii 3ppeKT XUMHUIECKON PEaKINH, TEPMOXUMUYECKUE YPABHEHHUS, IK30-
U SHIOTEPMHUYECKHE peakUuuu. TOIUIMBO: Yrojib M MeTaH. 3arps3HEHUE BO3/1yXa,
yCHJIEHUE TTApHUKOBOTO 3(PdeKTa, pa3pylieHue 030HOBOTO CIOA.



Bopopon — anemMeHT n npoctoe BemecTBo. Haxoxaenue Bogopoaa B Mpupo/e,
¢du3nYecKue U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI nmoiayueHus. KucioTs
U COJIH.

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

Odusnyeckue CBOMCTBa BOJbl. Boma Kkak pactBoputenb. PacTBOpHI.
HacelllleHHBIE W HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBasi 107151 BElIECTBA B PacTBOpE. XMMHYECKHE CBOMCTBA BOAbl. OCHOBaHWUSI.
Posib pacTBOpOB B mpupoAe U B KU3HM 4elOBEeKAa. KpyroBopoT BOAbI B IPUPOE.
3arpsi3HeHHe TPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmueckux coeauHeHud. Oxcunabl. Knaccuduxarms
OKCUJIOB:  coJieoOpa3ytoliie  (OCHOBHbIC,  KHUCJIOTHBIE, aM(pOTEpHBIE) U
HecoseoOpasyromue. Homenknarypa okcuioB. usznueckne U XUMUYECKUE CBOMCTBA
okcuaoB. [lomydeHrne OKCUIOB.

OcHoBanusa. Krnaccudukanuss OCHOBaHMIA: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHnkiiarypa ocHoBaHui. PuU3MUECKHE U XUMHUUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus xucnor. Homenknatypa kucioT. Pusznueckue H
XMMHUYECKUE CBOMCTBA KHUCIOT. Pan axtuBHoctn wmerawmioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenkiarypa cosneil. ®du3nyeckne W XHUMHUYECKHE CBOWCTBA COJIEH.
[Tonydenue coien.

['eneTnyeckas CBsI3b MEXKIY KIAaCCAMU HEOPTraHUYECKUX COCTMHEHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAEPKaHUS KUCIOpOAa B BO3AYyXE, MOJYyYEHHUE,
coOupaHue, pacrno3HaBaHWE M HW3YYEHHE CBOWCTB KHUCJIOpOAa, HaOJIOJICHHE
B3aMMOJCHUCTBHUA BEILIECTB C KUCIOPOJAOM U YCIOBUSI BOSHUKHOBEHUS U NIPEKPAILICHUS
ropenus (moxapa), o3HaKOMJICHHE ¢ oOpa3liaMi OKCHUJIOB M OMHCAHHE WX CBOWCTB,
MoJIydeHue, coorpaHue, pacro3HaBaHUE U U3YYEHHE CBOWCTB BOOpojaa (TOpEeHHE),
B3aumojehcTBue Bojaoposa ¢ okcugoM Meau (Il) (BO3MOXXKHO HCHOJIB30BaHUE
BHUJICOMATEPHAIIOB), HAOIIO/IeHHe OO0pa3lloB BEHIECTB KOJIMYECTBOM | MOJb,
MCCJIEIOBaHNE OCOOCHHOCTEN PACTBOPEHMSI BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OINPENCIEHHOM MAacCOBOW JOJIEM PAaCTBOPEHHOIO
BEIIECTBA, B3aMMOJCHCTBHE BOJIbI ¢ METaJlJIaMM (HaTpUeM M KajibliieM) (BO3MOKHO
HCIIOJBL30BAaHME BHJIEOMATEPUANIOB), HCCJEAOBaHWE OOpa3IOB HEOPraHUYECKUX
BEIIIECTB PA3JIMUHBIX KJIACCOB, HAOJIOJEHUE H3MEHEHHUS OKPACKU HHIUKATOPOB B
pacTBopax KHUCIOT W Iesiodei, uydeHue B3auMmozeinctBusi okcumaa meau (1) ¢
pacTBOPOM CEPHOM KHCJIOThI, KHUCJIOT C METaJUIaMHU, PEaKLUN HeUTpaau3aluu,
NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJHOTO METaJJIa JPYTUM U3
pacTBOpa COJIM, PELUICHUE SKCIEPUMEHTANIBHBIX 3a/J1a4 10 TeMe «BaxHenime Kiacchl
HEOPraHUYECKUX COCTUHECHUIN.

IHepuoanueckuiit 3axkoH u Ilepuoaumyeckast cucreMa XHUMHYECKHX
arementoB JI. M. MenaeneeBa. CrpoeHue aroMoB. XHMHYECKasi CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUn



[lepBble TOTMBITKM KJIAaCCU(MUKAIMA XUMUYECKHX djeMeHToB. [loHsTtme o
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHbIE U MICJIOYHO3EMEIbHBIE METaIbI,
raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEepHbIE OKCUJIBI U
TUAPOKCHUIBI.

[Tepuognueckuii 3akoH. [lepuoandeckas cucTeMa XHUMHYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. KopoTkonepuoanas v aivHHonepuoHas ¢opmsl [lepuoanueckoit
cucteMbl xumuueckux a3nemeHToB JI. M. MenneneeBa. Ilepwonbl u Tpynibl.
OU3NYECKHI CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB MEPUO/IAa U TPYIIIBI JIEMEHTA.

Crpoenune atomoB. CoctaB aToMHBIX siaep. M3oronsl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK  aToMOB  mepBbIX 20  XUMHUYECKHX  DJIEMEHTOB
Ilepnommueckorr cucremsl JI. M. MenneneeBa. XapakTepuUCTHKAa XHUMHUYECKOTO
3JIEMEHTA MO0 ero nonoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHUsl pajJdyca aTOMOB XHMHYECKHX JIJIEMEHTOB,
METAIIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIaM U Mepruoaam.

3nauenue Ilepmoanueckoro 3akoHa M Ilepuoanyeckoi CUCTEMBI XMMHUYECKHX
AJIEMEHTOB JUId pa3BuThs Hayku U npaktuku. . V. MengeneeB — yd€HbIA U
rpakIaHUH.

Xumuueckass cBsizb. KoBaneHTHass (MOJsipHass M HEMOJIApHAsi)  CBSI3b.
DIIEKTPOOTPULATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenp okucienus. OKUCIUTENBHO--BOCCTAHOBUTENBbHBIE peakiny. [Iponeccsl
OKHUCJIEHUS! M BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oO0pa3loB BEUIECTB METANIOB U HEMETAJUIOB, B3aUMOJECHCTBUE
TMAPOKCHJA I[IMHKA C PAacTBOpPaMHM KHUCIOT W IIEJIOYel, MNPOBEIEHUE OIIbITOB,
WUTIOCTPUPYIOUIUX ~ OPUMEPbl  OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMMA
(ropenue, peakiiu pas3ioKeHUs], COSTUHEHU).

Mesxcnpeomemmnuwie ceasu

Peanu3zanust MeXNpeaIMETHBIX CBSI3€M NpPU M3YYEHUM XHMUU B 8 Kjacce
OCYILECTBIISICTCS Uepe3 UCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO--HAYUHbIX MOHSATHH,
TaK W TIOHSATUM, SBIAIOIIUXCS CUCTEMHBIMH JUISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'0 ITUKJIA.

OO0mme ecTecTBEHHO--HAyYHbIE TOHSATHS: HAYYHBIM (DaKT, THUIIOTE3a, TEOpHs,
3aKOH, aHaJIu3, CHHTE3, KIacCH(pUKAIUsI, IEePUOAUIHOCTh,  HAOIIOJCHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHUE, MOJIEIb, SBJICHHE.

®duzuka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKUM 3apsij, BEIIECTBO, TeEI0, OO0BEM,
arperaTHO€ COCTOSIHUE BEIleCTBa, ra3, GU3NUeCKUe BETUYUHbBI, €AUHULIBI U3MEPEHUS,
KOCMOC, IJIaHETHI, 3BE€3/1b1, COHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpalbl, TOPHBIE MOPOJbI, MOJIE3HBIC
MCKOIIa€MbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO M XMMHYeCKasi peaKkIus



Ilepnonnueckuii 3akoH. llepuoanyeckas cucremMa XMMHYECKHX 3JIEMEHTOB /.
. MenpeneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTM B W3MEHEHMM CBOWCTB
XUMHUYECKUX 3JIEMEHTOB NIEPBBIX TPEX MEPUOJIOB, Kalus, KAJIbLU U UX COCIUHEHUN B
COOTBETCTBHUM C IOJIOKEHHUEM JJIEMEHTOB B lleproaudeckoil cucteMe U CTPOECHUEM
UX aTOMOB.

CrpoeHue BemiecTBa: BHIBI XUMHUYECKOM CBS3M. THIBI KPUCTAJUIMYECKHX
pEmIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKH U
BHUJIa XUMHUYECKOM CBS3H.

Knaccudukanns v HOMEHKIATypa HEOPTaHHMYECKHUX BEIIECTB. XUMHYECKHE
CBOWCTBA BEIIECTB, OTHOCAIIMXCA K PAa3IM4YHBIM KJIacCaM HEOPraHUYECKUX
COEMHEHNH, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BEIIECTB.

Knaccudukanys XuMHYECKUX peakuil MO pa3IMyHbIM MIPU3HaKaM (110 YHUCIy U
COCTaBY YYacCTBYIOUIUX B PEAKIMU BEILIECTB, M0 TEIIIOBOMY 3((PEKTY, 10 U3MEHEHUIO
CTETNIEHEH OKUCJICHHS XUMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUECKUE YPABHEHUS.

[lonsTe o ckopoctu xumudeckol peakuuu. [loHsTHE 00 O0OpaTHUMBIX U
HEOoOpaTUMbIX XUMHUYECKUX peakuusx. [IoHATHE O TOMOTEHHBIX M Te€TEpPOr€HHBIX
peakiusax. Ilowarue o xaraimse. [IoHATHE O XMMHYECKOM paBHOBECUU. PDaKTOpHI,
BIIMAIOIIME HA CKOPOCTb XMMHYECKOW pPEaKIUU U IOJIOKECHUE XUMHUYECKOIO

PaBHOBECHS.
OKHMCIUTENBPHO-BOCCTAHOBUTENIBHBIE  PEAKIIUH, AIEKTPOHHBIN Oastanc
OKHCIIUTEIBHO-BOCCTAHOBUTEILHON peakuuu. CocraBiienue YPaBHEHHM

OKHCJIMTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUMA €  HCHOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTUYECKOW AUCCOLUMALNH. DIJIEKTPOJIUTHI U HEANEKTPOJIHTHI.
Katuonsl, aHnonsl. MexaHW3M JUCCOLMALIMM BEIIECTB C PAa3JIMYHBIMU BHAAMU
XUMHU4ecKoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiuu moHHoro oOMeHa. YcCIOBHUSI MPOTEKaHUS PeaklMii HOHHOTO OOMEHa,
MOJHBIE W COKpalIEHHbIE WOHHBIE YypaBHEHUsS peakiui. CBOWCTBAa KHUCIOT,
OCHOBAaHHUM M COJICH B CBETE IMPEJCTABICHUI 00 JICKTPOJUTHUCCKON TUCCOITUAIIHH.
KauectBennbie peakuyu Ha HOHBL. [IoHSATHE O TUIPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAJUIMYECKUX PEMETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB W HeMeTaioB (rpadura M anMasa), CIO0XHBIX BEIIECTB
(xJopuaa HATpus), UCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOW pPEeakiMu OT
BO3JICHCTBUS PA3IMUHBIX (PAKTOPOB, UCCIIEAOBAHUE DJICKTPONPOBOIHOCTA PACTBOPOB
BEILIECTB, IMpollecca AUCCOLMALMM KHUCJIOT, IIejJoued U cojell  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO MATEpPUAJIOB), MPOBEJIEHUE OIBITOB, WLIIOCTPUPYIOIIMX
NPU3HAKK MPOTEKAHUs Peakluii HOHHOro oOMeHa (00pa3oBaHUE OCaJKa, BbIACIICHUE
raza, oOpa3oBaHWE BObI), OMBITOB, WIIIOCTPUPYIOIMHUX MPUMEPHI OKUCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUN (TOPEHUE, PEAKIUU Pa3JIOKEHUs, COCIUHEHHUS),
pacrno3HABaHUE HEOPTaHWYECKHUX BEHIECTB C MOMOIIBK) KAYECTBEHHBIX PEAKIMKA HA
VOHBI, PELICHUE IKCIIEPUMEHTAJIbHBIX 3a7a4.



HemeTasuibl M UX coeTUHEHHS

OO6miast  xapakTepucTHKa TanoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — T'AJIOTEHOB. XMMHUUYECKHE CBOICTBA HA TPUMEPE XJIopa (B3aUMOJIEHCTBHE C
MeTajllaMHM, HeMeTajulaMH, Iiejnodyamu). XiopoBoaopod. ConsiHas KHUCIIOTAa,
XUMHUYECKHE CBOMCTRA, MOyUeHHUE, MpUuMeHeHue. [{eficTBre xjopa 1 XJI0poBOAOPOIa
Ha OpraHu3M 4esioBeka. BakHelme XJopuasl U UX HaX0XKICHHUE B IPUPO/IE.

Obmass xapakrtepuctuka 3yeMeHToB VIA-rpymmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble CTerneHu oOokucieHus. CTpoeHne U (PU3NYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPONHbIE MOIU(PUKALIUKA KUCIOPOa U
cepbl. XuUMHUYECKHE CBOicTBa cepbl. CepoBOIOpPOA, CTpOCHHE, (PUINYECKUE U
XUMHUYECKHe CBOWCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIM KHCIOTHBIX OKCHIOB.
CepHas kuciora, pu3nueckue U XUMHUYECKHUE CBOMCTBA (0OIIME KaK MPEICTaBUTENS
KJlacca KHUCJIOT M crneruduyeckue). XUMUYECKHE PEeaKIMH, JekKallhue B OCHOBE
IPOMBIIIJIEHHOTO clloco0a TMOJIydYeHUsi CepHOW KHUCIOThl. IIpumeHeHue cepHo
KUCIOThl. ConM CepHOM KHUCIOTHI, KauyeCTBEHHas peakiusi Ha CyibhaT-uoH.
Haxoxnenue ceppl M €€ cOelMHEHUH B Hpupojie. XUMHUYECKOE 3arps3HEHHE
OKpPYXaIoIel Cpe/ibl COeTMHEHUSIMU CEPbI (KUCIOTHBIE J0XKIH, 3arps3HEHUE BO3IyXa
1 BOJIOEMOB), CITOCOOBI €r0 MPeI0TBPAISHHUS.

O6mrast xapaktepuctuka djaeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHBIE CTEMEHU OKUCICHHA. A30T, PacmpOCTpaHEHHE B MPHUPOJE,
busznueckne u XuMHUeckne cBorictBa. KpyroBopot azora B mpupoge. AMMHAK, €ro
buznueckne U XMMHYECKHE CBOWMCTBA, MOdy4deHHe W mpuMeHeHue. Conu aMMOHUSA,
ux (pusnyeckne M XMMHUYECKHE CBOMCTBA, MpUMEHEHHE. KadecTBeHHas peakius Ha
MOHBl aMMOHHUA. A30THas KHUCJIOTa, €€ ToiyuyeHue, (PU3NYecCKhe M XUMHYECKHE
cBoicTBa (OOIlIME Kak TMPEACTaBUTENsl Kiacca KUCIOT U crenuduyeckue).
Hcrnonp3oBaHre HUTPATOB U COJICH aMMOHUS B Ka4eCTBE MUHEPATBHBIX yI0OPEHHIA.
XVUMHUUYECKOE 3arps3HEHUE OKPYXKAIOIICH Cpelbl COSIUHEHUSMU a30Ta (KUCIOTHBIC
JIOXKIM, 3arpsA3HEHUE BO3[yXa, MOYBbl M BOJNOEMOB). Docdop, amIOTPONHBIE
moaubukaiuu Gochopa, pusndeckrue U xuMmudeckue cBoiictea. Oxcug dochopa (V)
u (Qochopnas kucnora, GUNUECKHE W XUMUYECKHE CBOWMCTBA, IOJyYCHHE.
Ucnonp3oBanue pochaTtoB B kauecTBE MUHEPATBHBIX YA0OPEHUH.

O6mrast xapakrepuctuka 3yeMeHToB IVA-rpynmbel. OCoOOEHHOCTH CTpOSHUSA
aTOMOB, XapaKTEpHbBIE CTCTICHH OKHUCIEHHS. YTJIEepPOJ, aNIOTPOIHbIE MOIAU(DUKAIIIH,
pacrpocTpaHeHrue B Tpupojie, GU3MYeCKUe U XUMUUYECKHUEe CBOMCTBa. AJCOpOIus.
Kpyrosoport yriepona B npupojie. Okcuabl yriepojaa, ux pu3ndeckue u XuMU4ecKue
CBOWCTBa, JEHCTBHEC HA JKUBBIC OPTraHW3MBI, TIOJyYCHHE W TPUMCHCHHE.
Dkoyiornyeckre mpoOJieMbl, CBs3aHHBIE ¢ okcugoMm yriaepoaa (1V), rumoresa
rJ1I00aJIbHOTO TOTEIUICHUS KJIMMata, MapHUKOBBIA 3P (deKT. YrojbHas KUCIOTa U €€
comd, WX (U3NYECKHe W XUMHUYECKHE CBOWCTBA, TMOJIYYEeHHE U TMPUMCHCHHE.
KauecTBennas peaknusi Ha kapOoHaT-uOHBI. Mcmonb3oBanue kapOOHATOB B OBITY,
MEUITMHE, TTPOMBIIIIEHHOCTH B CEIbCKOM XO035HCTBE.



[lepBoHavanbHbIe TOHATUS 00 OPraHWYECKHX BEUIECTBAX KaK O COEIMHEHHSX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STAHOJI, TJIUIEPUH, YKCYCHAsI KHUCIIOTA).
[IpupoHbIe UCTOYHUKHU YTIIEBOJOPOAOB (YroJib, IPUPOAHBIN Ta3, He(PTh), TPOTYKTHI
ux nepepaboTku (OCH3WH), UX POJIb B OBITY M NPOMBINUICHHOCTH. [loHATHE O
OMOJIOTUYECKH BaXKHBIX BELIECTBAX: JKUPaAX, OeNKax, yriaeBoAax — U UX POJH B KU3HU
yenoBeka. MarepraibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUI.

Kpemunii, ero ¢usmueckue W XUMHUYECKHE CBOMCTBA, TIOJyYCHHE U
npuMmenenue. CoenuHeHus: KpeMHusi B npupojae. O0mue npeacraBieHuss 00 oKcuze
kpemuus (IV) m kpemuHmeBoil kuciote. CUIUKATHI, X HWCIIOJB30BAaHWE B OBITY, B
IIPOMBIIUICHHOCTH. Ba)XKHEWIIMEe CTPOUTEIbHBIE MATEPHANIBL: KEpaMHUKa, CTEKJIO,
LIEMEHT, OeToH, eyne300eToH. [IpoOsiembl  G€30MaCHOTO  MCIOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4yeHHuEe 00pa3lloB HEOPraHMYECKHX BEILECTB, CBOMICTB COJSIHOM KHCIOTHI,
MIPOBE/ICHUE KaUYECTBEHHBIX PEAKIIMN HA XJIOPUJI-MOHBI U HAOJIIOICHHE TTPU3HAKOB UX
MPOTEKAHUSs, OMBITHI, OTpaKaroNIe (PU3NYECKUEe U XUMUYECKUE CBONCTBA TaJIOTCHOB
U UX COEIUHEHHH (BO3MOYKHO MCIIOJIb30BaHUE BUAECOMATEPUAJIOB), 03HAKOMIIEHHE C
oOpa3namM XJIOpUJOB (TaJOT€HUAOB), O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€
COCIUHEHUSIMH  (BO3MOXHO HCIIOJIb30BaHHWE BUJEOMATEPHANIOB), HAONIOEHUE
mpoiiecca OOYTJIWBaHMUS caxapa TMoJ] JACHCTBUEM KOHIICHTPUPOBAHHOW CEpHOM
KHCJIOThl, HW3Y4Y€HHUE XHWMHUYECKHX CBOMCTB pa30aBJICHHOM CEPHOM KHUCIOTHI,
MIPOBE/ICHHE KAYECTBEHHOW peakiMu Ha cyib(haT-uoH M HaOJOJIEHUE MpU3HAKa €€
MPOTEKaHUs, O3HAKOMIICHHE C (PU3MYECKUMM CBOMCTBaMM a3oTa, (ochopa um ux
COEIMHEHUI (BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUATIOB), 00Opa3aMu a30THBIX U
dbochopHbIXx ynoOpeHuii, MoaydyeHwe, coOupaHue, paclo3HaBaHWE W U3YUYCHUE
CBOMCTB aMMHaKa, MPOBEJCHUE KaUECTBEHHBIX PEaKlMii Ha HOH aMMOHUA U (ocdart-
VMOH U M3Yy4YE€HUE MPU3HAKOB UX MPOTEKaHUsI, B3aUMOAECHCTBHE KOHLIEHTPUPOBAHHOM
a30THOM KHCJIOTBI C MeAbl0 (BO3MOXKHO HCIOJB30BaHUE BUICOMATEPHAIIOB),
M3y4eHUE MOJIENIe KPUCTAIUIMYECKUX pEmIETOK anmasa, Tpadwura, dynnepena,
O3HaKOMJIEHHE C TMPOILIECCOM aACOpPOLMU PAaCTBOPEHHBIX BELIECTB aKTHBUPOBAHHBIM
yraéM U YCTPOWCTBOM MPOTHBOTA3a, TOJyYeHHUE, COOMpaHHWe, pacrno3HaBaHUE U
M3yYCHHE CBOMCTB YTJIEKUCIOTO Ta3a, MPOBEICHHWE KAaYeCTBEHHBIX pEaklHMil Ha
KapOOHAT ¥ CUJIMKAT-UOHBI U U3yYeHNE MPU3HAKOB MX MPOTEKAHMS, O3HAKOMJIICHUE C
MPOJIYKIHUEH CUIIMKATHOM MPOMBIIUIEHHOCTH, PEUIeHUE 3KCIEPUMEHTANbHBIX 3a7a4
1o Teme «BaxkHeillve HeMeTaubl U UX COSAUHEHUS.

MeTa/uIbl M KX COeTUHEHHS

OO011ast XapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJNIOB HA OCHOBAHUU MX
nonoxenus B Ilepuonnueckonn cucreme xumuueckux diemMeHToB . M. Menneneesa
U cTpoeHus aToMoB. CTpoeHHEe MeTaimioB. MeTtajinueckasi CBA3b U METaJUIM4eCcKast
KpUCTAJUIMYECKasl PEIIETKa. OJNEKTPOXUMUYECKUA PAJ HAOpsLDKEHWM METaJJIOB.
dusnyeckue M XUMUYECKHE CBOMCTBAa MeTawioB. OOmue crmocoObl MOTydeHUs
MeTtaiioB. [loHATHE O KOPpO3WM METAIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT



Koppo3uu. CrutaBel (CTaslb, Yyr'yH, AIOPAIIOMUHUMN, OpOH3a) M UX NPUMEHEHUE B
OBITY Y POMBIILJIEHHOCTH.

[I{enoynble MeTamwibl: TNoJiokeHHe B llepuoguyeckoid cCHUCTEME XHMHYECKHUX
sanemeHtoB J[. M. MenaeneeBa, CTpOCHHE HMX aTOMOB, HAXOXKJICHHE B MPHUPOJE.
duznyueckre U XUMUYECKHUE CBOMCTBa (Ha mpuMepe HaTpusi U Kamusi). OKcuabl U
TUAPOKCUIBI HATPUS U Kaiud. [[puMeHeHre EeI0YHbIX METAIIJIOB U UX COCTUHEHUIA.

[IleoyHO3EeMENbHBIE ~ METAJUIBI MAarHUM W KalbLMl:  TOJIOXKEHUE B
Ilepnonnueckoi cucreme xumuueckux 3yeMeHToB 1. M. Menaeneesa, ctpoeHue ux
aTOMOB, HaxoOXJeHHe B mpupoje. Pu3nveckue U XMMHUUYECKHUE CBOMCTBA MarHusl U
Kaublusl. Baxunelume coeMHeHUsT KabIUsl (OKCHU, TUIPOKCUI, cOH). JKECTKOCTD
BOJIbI U CITOCOOBI €€ yCTpaHEHHUSI.

AJIFOMHUHUIA: TIOJIO)KEeHUE B llepnoanyueckon CUCTEME XMMUYECKUX 3JIEMEHTOB
JI. 1. MeHnpneneeBa, CTpOCHME aTOMa, HaxoXkAcHUE B npupone. Pusndeckue M
XUMHUYECKHUE CBOMCTBA altOMHUHHSA. AMQOTEpHBIE CBONCTBA OKCHAA W THUIPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuoandeckoit cucteMe XuMuueckux 3jementoB J1. U.
MeHzeneeBa, CTpOEHUE aTOMa, HaX0XkKAeHUE B npupoe. Pru3ndeckne U XUMUYECKHE
cBoiicTBa xene3a. Oxcuipl, ruapokcuasl u comu xkenesa (1) u xemeza (Ill), ux
COCTaB, CBOWMCTBA U MOJIyYEHHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE C oOpa3laMd METAIOB U CIUIaBOB, WX (U3UYECKUMU
CBOMCTBaMU, U3yUCHHE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOYKHO MCIIOJIb30BAHUE
BHJICOMATEPHUAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUSI OKCHJA KaJbllUs U HATPUS C
BOJIOM (BO3MOXKHO HCIOJIb30BAaHHE BUJIEOMATEPUATIOB), HCCIEIOBAHUE CBOMCTB
XKECTKOM BOJIBI, MpoLIecca TOPEHUs Keje3a B KUCTOpoie (BO3MOXKHO MCIIOJIb30BAHUE
BHJICOMATEPHUAJIOB), MPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX pEaKIWid Ha HWOHBI:
MarHusi, KajablMs, amoMuHus, ruHKa, skenesa () w xemesa (II), memu (1),
HaOJII0ICHUE U OMUCAHUE MIPOIIECCOB OKPAIIMBAHUS TIJIAMEHU MOHAMU HATPHS, Kalus
U KamplMs  (BO3MOXXHO  HCIIOJIB30BaHUE  BUJEOMATEpUAIOB), HCCIIECIOBAHUE
aM(OTEPHBIX CBOWMCTB THAPOKCHUIIA AITIOMUHUSA W TUAPOKCHAA ITMHKA, PEIICHHE
AKCIEPUMEHTAIIbHBIX 3aJ1a4 10 TeMe «BakHelIe MeTauibl U UX COCAMHEHUSD.

XuMHS M OKPYKAKOLIAA cpeaa

BemectBa u marepuanibl B IIOBCEIHEBHOM >KWM3HHM 4YeEJIOBEKAa. be3zomacHoe
HCIIOJb30BAaHME BEIIECTB M XUMUUYECKUX peakiuuii B ObITy. IlepBas momoinb mpu
XUMUYECKUX 0KOTaxX U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HCHUE OKpyKarolew cpeapl (MpenenbHas JA0MycTUMast
KoHIleHTpalrus BemiecTs, nanee — [[JIK). Pons XuMuu B pemIeHUH SKOJOTHYECKUX
poOJieM.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIUIABbl METAIJIOB, TOJUMEPHBIC
MaTepuabl).

Mescnpeomemnmnuie ceazu



Peasm3anns MeXNpeIMETHBIX CBS3€HM IIpM M3yYEHMM XUMUHA B 9 Kiacce
OCYILECTBIISIETCS YEPE3 UCIIOJIb30BAHUE KAaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHSITHM,
TaK W IOHATUM, SBILIOIIMXCS CUCTEMHBIMM JUIA  OTHEIBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OOmiue ecTeCTBEHHO-HAy4yHbIE MOHATUSA: Hay4dHbId (DakT, TUIOTE3a, 3aKOH,
TEeOopus, AaHaJlIu3, CHUHTE3, KIacCU(pUKaluusi, NEPUOAUYHOCTb, HAOJIIOJIEHUE,
HKCIIEPUMEHT, MOJICIIUPOBAaHUE, U3MEPEHHE, MOJIEIIb, SBJIEHUE, TAPHUKOBBIN 3 (DEKT,
TE€XHOJIOTHsl, MATEPHUAJIBI.

®u3uka: MaTepus, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIHI,
PagOaKTUBHOCTD, MOJIEKYJIA, ANEKTPUYECKUN 3apsn, IIPOBOJIHUKHU,
MOJIyTIIPOBOJXHUKH, TUIIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHHE BELIECTBA, a3, pacTBOP, PaCTBOPUMOCTb, KPUCTAIIIMYECKAs PEIIETKA,
CIUIaBbl, (PU3MYECKUE BETUUUHBI, €IUHULIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO,
IJIaHETsI, 3B€3/1bl, ConHIE.

buonorust: ¢orocunres, npixaHue, Ouocdepa, 3KocucTEMA, MHUHEpAJIbHBIE
y10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadus: atmocepa, ruapocdepa, MUHEpaNbl, TOPHbIE TOPOJIbI, MOJE3HbIE
HCKOIIa€MBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE  pe3yNbTaTbl OCBOEHUS MPOTrpaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JIOCTUTAIOTCS B XoJie OOy4eHHs XMMHHM B €IMHCTBE Y4YeOHOU U
BOCIIUTATENIBHON JEATEIIBHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCHUUCKUMHU
COIIMOKYJIBTYPHBIMM U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOIecTBe TMpaBWJIaMHd M HOPMaMd TIOBEJACHUS M CIOCOOCTBYIOT TpolleccaM
CaMOITO3HAaHUSI, CAMOPA3BUTHUSA U COLUATIM3AIIMN 00YUYaIOIINXCS.

JIngyHOCTHBIE pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTh 00yyJaromuxcst
PYKOBOJICTBOBaTbCS ~ CHUCTEMOM  TO3UTUBHBIX  IIEHHOCTHBIX  OpPUEHTAUM U
paciIMpeHue onbITa AesTeIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

EHHOCTHOT'O OTHOLIEHHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U
HAay4YHOMY HACJIEIUI0, MOHUMAHUS 3HAYEHUS XUMHUYECKOM HAyKh B KU3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HHGpOpMAIUEH O
MEPEIOBbIX JOCTHXKEHUSX M OTKPBITHUSX MHUPOBOM W OTEUECTBEHHON XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEJCTABICHUS] O COLUAIBHBIX HOPMax M TMpaBWIaX MEXKIUNYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, y4eOHO-UCCIE0BATENbCKOM, TBOPUECKOW U IPYTUX BHJIAX NEATEIbHOCTH,
FOTOBHOCTHM K Pa3HOOOpa3HONW COBMECTHOM JIESITEIBHOCTH TMPU  BBIMOJHEHUU
y4eOHBIX, MO3HABATEIBHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX HKCIEPUMEHTOB,
CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS! K B3aMMOTIOHUMAHUIO ¥ B3aUMOIIOMOIIIH
B TIpoliecce ITON yueOHOU AEesTENbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE U
MIOCTYNKH CBOMX TOBapHUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM
OCO3HaHHUSI OCJIE/ICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TMPEJICTABICHUSI O BEIIECTBE M XUMHUYECKON pEeaKIuu,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U COCTABIISIOIINE
OCHOBY JUIsl TIOHUMAaHUSl CYIIHOCTA HAay4YHOW KapTHHBI MHpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS TPHUPOJILI, B3aUMOCBS3SX 4YeJIOBEKa C
NPUPOJHOM CPENOM, O POJIM XMMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATEIbHbIE MOTHBBI, HANpaBJICHHbIE HA IMOJYYCHUE HOBBIX 3HAHUU 10
XUMUH, HEOOXOJIUMBbIC sl OOBSICHEHUS HAOII0JaeMbIX MPOLIECCOB U SBJICHUH,
MO3HABATENbHON, MHGOPMAIIMOHHON W YHUTATEeNbCKOM KYyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOATENBbHOM paboThl ¢ y4yeOHBIMU TEKCTaMH, CIPABOYHOU
JUTEPATYpPOH, JIOCTYIMHBIMA TEXHUYECKUMH CpPEJICTBaMH  HMH(GOPMAIMOHHBIX
TEXHOJIOTHUH;



uHTEpeC K OOYyYeHHI0O M TIO3HAHWIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaM000pa30BaHUIO, IPOEKTHOM U UCCIIE0BATENBCKON NEATEIbHOCTH,
K OCO3HaHHOMY BbIOOpPY HalpaBJIE€HHOCTH U YPOBHS 00y4€HUs B JaJIbHEHIIEM;

4) hopMUpPOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHHUE LIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 310POBBIO,
YCTaHOBKM Ha 3/10pOBbI 00pa3 >KM3HU, OCO3HAHUE IOCJIEICTBUNA U HENpPUITHE
BpPEIHBIX  MpHUBBIYEK  (YNOTpEONEHUS  AJKOToJis, HApPKOTHKOB,  KYpPEHHs),
HEOOXOJAMMOCTH  COOJIOJEHUS TPpaBWwI OE30MacHOCTH TpW  OOpamieHuu ¢
XUMUYECKUMH BEILIECTBAMHU B OBITY U PEATIbHON KU3HH;

5) Tpy10BOr0 BOCHIUTAHMA:

MHTEpEC K MPAKTHUYECKOMY M3YYEHHIO Mpodeccuil U TpyAa pazIuyHOro poja,
YBaXXEHUE K TPYAY U pe3yibTaTaM TPYJOBOM NEATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
MPUMEHEHUS PEIMETHBIX 3HAHUI 110 XMMHUHU, OCO3ZHAHHBIA BBIOOP MHIMBUIYAIbHON
TPAaeKTOPUU NPOAOCDKEHHUS O00pa3oBaHHs C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CHOCOOHOCTH K XHMMH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEW, YCHEHIHOMN
npo(hecCHOHABHON AESITENbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUM, TOTOBHOCTb
a/JIalTUPOBATHCA B MPO(ECCUOHATIBHOM Ccperie;

6) IK0JIOrHYECKOr0 BOCIIMTAHHSA:

HKOJIOTMYECKHU 1I€J€cO00pa3HOE OTHOLIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHMS, IOHMMAHUE LIEHHOCTU 3J0pOBOTO H
O0e3zomacHOro o0Opa3a JKM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
($U3MUYEeCKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIIOCHHUS
npaBuil 0€30MacHOro MOBEACHUS MPU padOTe C BEIIECTBAMH, a TAKKE B CUTYyalUsX,
YTPOXKAKOUIUX 310POBBIO U KU3HU JOJEH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, MOJy4yaeMmble MPHU U3YYEHUH XUMUH, IS
peleHns 3a1a4, CBA3AHHBIX C OKPY)KAIOUIEH MPUPOIHOW CPENOM, IS MOBBILICHUS
YPOBHSL ~ DKOJIOTUYECKOM  KyJbTYpbl, OCO3HAaHUS  IJ00AJbHOrO  XapakTepa
HKOJIOTMYECKUX MpOoOJeM M MyTel HX pelleHHs] MOCPEICTBOM METOA0B XHMHH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJACTBOBAThCS MM B IO3HABATEIbHOIM,
KOMMYHHUKATUBHOM M COLMAJILHOM ITPAKTHKE.

METANIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTampeaMETHBIX PE3YJbTATOB  BBIACISIOT 3HAYMMBIE IS
(dbopMUpOBaHUS MUPOBO33pEHUSI OOIIEHAYyYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIIMII,
runoresa, (axkT, CcUCTeMa, MPOLECC, OKCIEPUMEHT U JIpyroe.), KOTOphIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMerax M TMO3BOJSIOT Ha
OCHOBE 3HAaHMW M3 ATUX MpeAMETOB (HOPMHUPOBATH MPEICTABICHUE O LETOCTHOU
HAay4YHOW KapTHHE MUpa, U yHUBEpCaJlbHble y4eOHbIe NEUCTBUs (IIO3HABATENbHBIE,
KOMMYHUKAaTHBHbBIE, PETYJSATUBHBIE), KOTOpblE OOECHEYNBAIOT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHMIO M OCYUIECTBJICHUIO Y4e€OHOU
NEeSATENBHOCTH.

Ilo3HaBaTeqbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA

ba3oBble Jornyeckue 1eicTBUA:



YMEHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS NpPHU OCBOEHUU
3HAHWI: PACKPBIBATH CMBIC] XUMUYECKHX MOHSATHH (BBIACIATh UX XapaKTEpHBIC
NpU3HAKKM, YCTAHABJIMBATh B3aMMOCBS3b C JPYTMMH MOHSTUSMHU), HCIOIH30BAThH
NOHATHUS I8 OOBSACHEHUS OTACNbHBIX (PAKTOB U SIBJICHUH, BHIOMpATh OCHOBAHUS U
KPUTEPUHN I KiIacCU(PUKAIMM XHUMHYECKUX BEHIECTB M XUMHUYECKHUX PEaKIIHi,
yCTaHABJIMBATh TMPUYUHHO-CIICJICTBEHHBIC CBS3U MEXAY OOBEKTaMHU W3Y4YCHHUS,
CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTUBHBIC, NEAYyKTUBHBIC, N0 AHAJIOTHH),
JIeN1aTh BBIBOJBI U 3aKIIOUYEHUS;

YMEHUE TMPUMEHATh B INpolLEcCe TMO3HAHUS TMOHATUSA (IPEIMETHBIE U
METaIpeAMETHbIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJIEIHN, MUCIOJIb3yEMbIE B XHUMHH,
peoOpa30oBbIBaTh IIUPOKO MPUMEHSEMbIE B XUMHUU MOJIEIbHBIE NPEICTABICHUS —
XUMUYECKUN 3HAaK (CUMBOJ DJJIEMEHTa), XuMuueckas (opMylia U ypaBHEHHE
XUMUYECKON peakuud — NpH PElICHUH Y4eOHO-IIO3HABATENbHBIX 3a/1ad, ¢ YYETOM
ATUX MOJEIBHBIX MPEIACTABICHUI BBIABISATE M XapaKTEPU30BaTh CYIIECTBEHHbIC
MPU3HAKU M3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECCTB U XMMHYECKUX PEaKIIHil,
BBISBJIATH ~ OOLIME  3aKOHOMEPHOCTH,  MPUYMHHO-CJIECJICTBEHHBIE  CBSI3U U
MIPOTUBOPEYHS B U3y4aeMbIX IIPOLIECCAX U SIBIICHUSIX.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

YMEHHUE HCIIOJIB30BaTh IIOCTABIECHHBIE BONPOCHI B KadyeCTBE HHCTPYMEHTA
MO3HAHHUS, a TAK)KE€ B KAUECTBE OCHOBHI I (POPMUPOBAHUS TUIIOTE3bI TIO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

MpUOOpPETEHUE ONbITa MO IUIAHUPOBAHUIO, OPraHU3aldd M TMPOBEIACHUIO
YUYEHHYECKUX JKCIIEPUMEHTOB, yMEHUE Ha0IogaTh 3a XOJOM  Ipolecca,
CaMOCTOSATENIbHO TMPOTHO3UPOBATh €ro pe3yjbTaT, (hopmMyaupoBaTh 000OIIEHUS U
BBIBOJIbI IO pe3yJIbTaTaM MPOBEIEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIATh OTYET O
MpoJieJIaHHOM padore.

Pabora ¢ nndopmanueii:

yMEHUE BBIOWpATh, aHAJU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB M (HOPM TPEACTABJICHHS, TOIYYaeMYI0 U3 Pa3HbIX HUCTOYHHUKOB
(HayYHO-TIOMYJISIpHAS JINTEPATypa XUMUUYECKOTO COJIEP KaHMsI, CIPABOYHBIE MTOCOOUS,
pecypcebl HTEpHETA), KPUTHUECKH OLEHUBATH MPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO
uH(pOpMaITHIO;

YMEHHE MNPUMEHSATh pa3jMYHble METOAbl M 3alpoChl MPH TOUCKE M OTOOpE
uHQOpMaAMM U COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JUIsl BBINOJHEHUS
y4eOHbIX M MO3HABaTEIbHBIX 3a/lay OMNPENEIEHHOr0 THIMA, MPUOOpPETEHNE ONbITA B
0o0JlaCTH  MCHOJB30BAHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIOJIB30BAHUS PA3JIMYHBIX MOMCKOBBIX CHUCTEM,
CaMOCTOSTENIbHO BBIOMpPaTh ONTHUMANbHYIO (DOopMy mpeacTaBieHus MHoOpManuu u
WUTIOCTPUPOBATh peIllaeMble 3a/ladyd  HECJOKHBIMU CXeMaMH, JuarpaMMaMu,
apyrumu popMamu rpaduKu U UX KOMOUHAIMSIMU;

YMEHUE MCIOJb30BaTh W  AHAJIM3UpPOBaTh B Ipolecce y4yeOHOH W
UCCIIEIOBATENbCKON ACSITENbHOCTH WH(OPMALIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO X0351CTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXkKAIOLIEH TPUPOJHOU CPEBI.



KomMmyHnkaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS:

yYMEHUS 3aJ1aBaTh BOIPOCHI (B XOJ€ auajiora u (Wiau) JUCKYCCUHU) O CYIIECTBY
oOcyxmaemMoil  Tembl, (OPMYJIUPOBAThH CBOM MPEIJOKEHHUS  OTHOCUTEIHHO
BBITTOJTHEHUS MIPEJIOKEHHOM 3a1a4H;

YMEHHUSI  TPEICTABISATh  MOJYYEHHBIE  pE3yJIbTaThl  ITO3HABATEIbHOU
NEATEIIbHOCTA B YCTHBIX M NMHCHbMEHHBIX TEKCTAX; JAEJATh MMPE3EHTALNIO PE3YIbTATOB
BBITIOJIHEHUS XUMHUYECKOTO AIKCIIEpUMEHTa (J1a00paTOPHOTO OMbITa, JIA0OpaTOPHOU
pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MIPOEKTA);

YMEHHSI y4e€OHOr0 COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
MO3HABATEJILHOW U MCCIIEIOBATENBCKON JIEATEIIBHOCTH MPU PEIICHUN BO3HUKAIOIIUX
npo0OjieM Ha OCHOBE Yyuéra OOIIUX HWHTEPECOB M COIJIACOBAHMS TO3UIIMMA
(oOcyxaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPJUHAIUS COBMECTHBIX
NEeUCTBUH, OMpe/IeSICHUEe KPUTEPUEB MO OILEHKE KaueCTBa BBIMOJHEHHOW palbOThI U
Tpyrue).

PeryiasiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eliCTBUS:

YMEHHUE CaMOCTOSITENIbHO OIPEIETsATh UEIU JIEATEIbHOCTH, IIJIAHUPOBATH,
OCYIIECTBJISITh, KOHTPOJUPOBATH M MPHU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITebHOCTh, BbIOMpaTh Hanbosee 3(hPeKTUBHBIE CIOCOOBI pelIeHUs YYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOATEIbHO COCTAaBJISATh WM KOPPEKTUPOBATh
MPEJUIOKEHHBIM  AJITOPUTM  JIEMCTBUM NIPU  BBINIOJHEHUM 33aJaHUA C  YYETOM
MOJYYEHUs] HOBBIX 3HAHMM 00 HM3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBICHHON LM, YMEHHE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MPe/1jiaraéMble B YCIOBUU 3aJaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMETHBIX PE3yJNbTaTOB IO OCBOCHHUIO  0O0s3aTENBHOIO
collepKaHMsl, YCTAHOBJIEHHOTO JaHHOW (QenepanbHON paboyeil mporpamMmoi,
BBIJICJISIFOT: OCBOCHHBIE OOYYalOIIMMHCS HAay4YHBIE 3HAHUS, YMEHHUS U CIOCOOBI
nercTBUl, crienupuiaeckue s MPeIMETHOM 001aCTH « XUMHUS, BUABI ICITCIHHOCTH
M0 TIOJIYyYCHHIO HOBOTO 3HAHHS, €ro WHTEPHpPETalNH, TMPeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX yU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonity oOydenus B 8 kjiacce mpeIMeTHBIE PE3yIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUN:

® pacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKUX TOHSITUH: aTOM, MOJEKYJa,

XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, CMECh
(omHOpOAHAsT U HEOMHOPOAHAs), BaJEHTHOCTb, OTHOCUTEIbHAS aTOMHAs M
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J0JiI XUMHYECKOTO JJIEMEHTa B COCAMHEHUU, MOJSPHBIA 00BEM,
OKCHJI, KHUCJOTa, OCHOBAHHUE, COJb, 3JIEKTPOOTPUIIATEIHHOCTh, CTEIECHb
OKHUCJICHUS, XHUMHUYECKas peakmus, KiIacCU(pUKAIMSI pPEaKluid: peaxiuu
COCIMHEHMUSI, PEAKIINH PA3JIOKECHUSI, PEAKIINK 3aMEIICHUS, PEaKIM 00OMeHa,
9K30- W SHIOTEPMHUECKHE PpEaKIMU, TErIoBOM 3(G(dEKT peakiuu, sapo
aToMa, OJJIEKTPOHHBIM CIOM aroma, aTOMHas OpOWTalb, paauyc aroma,
XUMUYECKasi CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJEHTHAs CBSI3b, MOHHAS



CBSI3b, HOH, KATUOH, aHMOH, PaCTBOP, MAaCcCOBasl J0JIS BelIeCTBa (IPOLIEHTHAs
KOHIIEHTpAIMsl) B pacTBOPE;

WUIFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATHUH U
IPUMEHSTh 3TH OHATHUS IPY ONMCAHUY BEUIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIsi COCTaBJiIeHUS (GOpMYI BEIIECTB
Y YPABHEHHUN XUMHUYECKHUX PEAKIINM;

ONpPENENIATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIUHCHUSX,
CTENIEHb OKUCJICHUS AJIIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHAIIC)KHOCTh
BELIECTB K OINpEACIEHHOMY KJIacCy COEIUWHEHUH 10 ¢dopmyiaMm, BHUJ
XUMUYECKOM CBA3M  (KOBaJeHTHasT W HWOHHAs) B HEOPraHUYECKHUX
COEIMHEHUSAX;

packpbiBaTh cmbicnt  [lepuognueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX DJIEMEHTOB OT HX IMojokeHus B llepuogmyeckoil cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEILECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOTapo;

OMUCHIBATh M XapakTepu3oBaTh TaOmuuHyro Gopmy Ilepuonuueckoit
CUCTEMbI XUMUYECKHUX AJIIEMEHTOB: pa3inyaTh NOHATUS «TJaBHAs MOJArPYIa
(A-rpynma)» u «mobounas noarpynna (b-rpynma)», Mansie u Oosblive
NEPUOJIbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HWMEIOTCS B TabiuIe
«Ilepuognueckass cucrema xumudeckux siemeHToB . M. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX SJIEMEHTOB
(coctaB U 3apsan sapa, oOllee YKCIIO JIEKTPOHOB M paclpeiesieHue ux Io
AIIEKTPOHHBIM CJIOSM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTBI, HEOPraHWYECKHE BEIIEeCTBa,
XUMUYECKUE peaknuu (M0 YHUCIy M COCTaBy YYacTBYIOIIMX B PEAKIUU
BEIIECTB, M0 TeIIOBOMY A (eKTy);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
pPa3JIMYHBIX KJIACCOB, MOATBEPXkIasi OMUCAHHE MPUMEPAMHU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX Kaue€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TIPOTEKAHMS XUMHUYECKHUX TMPEBpAIICHUN B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISAITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO OJJIEMEHTa 10 (OopMyJie COCIUHEHUS,
MAaCCOBYIO JOJIIO BEUIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOW pEaKInH;

IPUMEHSTh OCHOBHBIC OIEPALIMU MBICIUTEIBHON NESITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IleHne, CUCTEMATU3AlMIO, KIAcCU(UKAIHUIO,
BBISIBJICHUE TPUYMHHO--CIEACTBEHHBIX CBSI3€M — MJI1 M3YYEHHUsI CBOWCTB
BEILIECTB U XMMUYECKNX PEAKIUM, ECTECTBEHHO-HAYUYHbIE METO/Ibl TTO3HAHUS
— Ha0mrofeHNe, M3MEpeHue, MOACIUPOBAHUE, DKCICPUMEHT (pPEaIbHBIA U
MBICJIEHHBIN);



CJIeIOBaTh MpaBUJIaM IMOJIb30BAHUS XUMUYECKON MOCYI0N U 1ab0paToOpHBIM
o0opyJIoBaHMEM, a TaKkKe TMpaBwiaM oOpamieHHs C BeIIecTBaMH B
COOTBETCTBUM C HUHCTPYKIHMSIMHU IO  BBIMOJHEHUIO  JIAOOPaTOPHBIX
XMUMUYECKHUX OIBITOB MO MOJIYYECHUIO U COOMPAHHUIO ra3000pa3HbIX BEIIECTB
(Bomopoza M KHCIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpPEACIEHHON
MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IPOBOAUTH
XUMHUYECKHUE SKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIENIOUEH U
KHUCIIOT ¢ TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHONM(PTANCHH, METHIOPAHK H

IpyTHe).

K xoniy obyuenust B 9 kj1acce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM ypPOBHE
JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

PACKpBIBATH CMBICII OCHOBHBIX XUMUYECKUX MMOHITUNA: XUMUYECKUMN JIEMEHT,
aToOM, MOJIEKYJla, WOH, KaTUOH, AaHWOH, IPOCTOE BELIECTBO, CIIO)KHOE
BEILIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb OKHUCIICHUS,
XUMUYECKasl peaKkilysi, XUMHUeCcKasi CBsI3b, TEIJIOBOU 3(dEKT peakiuu, MOJib,
MOJIAPHBIN 00BEM, pacTBop, 3JIEKTPOJIUTHI, HE3JICKTPOJIUTHI,
AIEKTPOIUTUYECKAS TUCCOLMAIUS, PEAKIIM HOHHOTO OOMEHa, KaTaau3aTop,
XUMHUYECKOE paBHOBECHE, OOpaTUMble H  HEOOpaTUMbIe PEaKIUu,
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINU, OKUCIUTED, BOCCTAHOBUTED,
OKHCJICHHE W BOCCTAHOBJICHHE, aJUIOTPONus, amM(OTEPHOCTh, XUMHYECKas
CBsI3b (KOBaJICHTHAsl, MIOHHAsI, METAJUIMUECKas ), KPUCTAJIMYECKAsT PeIIETKa,
KOpPPO3Usl METAJUJIOB, CIUIABBI, CKOPOCTh XMMHUYECKOM PEAKLHH, MPEIEIIbHO
nonycrtumas konnentpanus [1/IK BemecTsa;

WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX IIOHSATUUA U
NPUMEHSTH 3TH OHSATHUSA MPU ONMCAHUU BEUIECTB U UX MMPEBPAILICHUII;
HCIIOJB30BaTh XUMUUYECKYI0 CUMBOJIMKY JJIsI COCTaBJIEHUS (POPMYJT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKIINN;

ONPENETATh BAJICHTHOCTh M CTENEHb OKUCJICHHUS XUMUYECKHX 3JIEMEHTOB B
COCMHEHUAX  Pa3IMYHOTO  COCTaBa, IMPHUHAIJIEKHOCTh  BEIIECTB K
onpenenéHHOMY KJIacCy COeIMHEHU 1o (opMysiaM, BHJI XUMHUYECKOUN CBSI3U
(KoBaJIeHTHasi, MOHHAsI, METAJUINYECKAasi) B HEOPTaHUYECKUX COEAUHEHUSX,
3aps]l MOHA TI0 XUMHUYECKOU (opMylie, XxapaKkTep Cpellbl B BOJHBIX PACTBOPAxX
HEOPraHUYECKUX COCAUHECHUM, TUIl KPUCTALTUYECKOU PEIIETKH KOHKPETHOTO
BEIIECTBA;

packpsiBaTh cMmbich llepuoamueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATH €ro IOHMMAaHWE: OINHChIBATH M  XAPAKTEPU30BATH
TabauuyHyro (opmy Ilepronnueckoil CHUCTEMbl XUMHYECKHUX DSJIEMEHTOB:
paziMuath TMOHATHS «IJ1aBHas mnoarpymnma (A-rpynma)y W «1moOo4Has
noarpynma (b-rpymma)», wambie w OoNbIIM€ TEPHOJBI, COOTHOCHUTH
0003HaYeHUs, KOTOPhIE UMEIOTCSI B TIEPHOIUIECKON TabIUIe, C YUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUSI aTOMOB XHMHUYECKUX SJEMEHTOB (COCTaB M
3apsn  Aapa, OOIMee YHCIOo DJJIGKTPOHOB U pacmlpeneieHhue X 10
AIIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHUU



CBOWCTB DJIEMCHTOB M WX COCAWHEHUN B TpEJenax MaJlbIX MEPHOJIOB H
[JIaBHBIX TOJICPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHhI, HEOPraHMYEeCKUE BEIECTBa,
XUMUYECKUE peakiuu (M0 YHUCIy M COCTaBy YYacTBYIOIIMX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo HU3MEHEHHUIO CTEIEeHEW OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIME U CHenu(pUIecKue XUMHUYCCKUE
CBOMCTBA TIPOCTBIX U CIIOKHBIX BEIIECTB, TMOATBEPKAas OIMUCAHUE
MpuUMEpaMu  MOJICKYJISIPHBIX ¥ HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIHMX
XUMUYECKUX PEaKInii;

COCTaBJISITh YPaBHEHUS DJECKTPOJIUTUYECKON TUCCOIUAIIMN KUCIIOT, [eIouen
U COJICH, TOJHBIE M COKpAIIEHHbIE YpaBHEHUS pPEaklUuii MOHHOTO OOMEHa,
ypaBHEHUSl peaKkluid, MOATBEPKIAIOMIUX CYIIECTBOBAHUE TE€HETUYECKOU
CBSI3U MEXK/TY BEIIECTBAMH PA3IMIHBIX KIIACCOB,;

pacKpheIBaTh  CYINIHOCTh  OKHCIIMTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIIHHA
MTOCPEICTBOM COCTABJICHHS DJICKTPOHHOTO OallaHCa dTUX PEaKIIHiA;
MIPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XHMHUYECKUX TMPEBpAlICHU B pa3IUYHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCUTEIBLHYIO MOJICKYJSIPHYIO M MOJSIPHYIO MacChl BEIECTB,
MacCOBYIO JIOJIFO XHMHYECKOTO JJIEeMEHTa TIO0 (QOopMysie COCIUHEHUS,
MacCOBYIO JIOJTF0 BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI 0 YPABHEHUIO
XUMHYECKON pPEAKLINH;

cOOJTI0/IaTh TIPAaBMIIA TTOJIH30BAHUS XMMHYECKOW MOCYION M Jab0paTOpHBIM
o0opyIoBaHMEM, a Takke TmpaBuia OOpallleHus C BEIIeCTBAMU B
COOTBETCTBUM C HHCTPYKIUSAMH TIO  BBIMOJHEHUIO  JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa U yIJIEeKUCIIOTo ra3a);

MPOBOJIUTh PEAKIIUU, TTOATBEPIKIAAIONTNE KAaYECTBEHHBIN COCTAB Pa3IMYHBIX
BCIIIECTB: PacCHO3HABaTh OMBITHBIM TYTEM XJIOPUA-, OpPOMHUI-, HOIHUI-,
kapOoHat-, Qocdar-, cuaukar-, cyiabdar-, THAPOKCUA-HOHBI, KATUOHBI
aMMOHHUSI ¥ WMOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTR;

MPUMEHSATH OCHOBHBIC OTIEPAIMHA MBICIUTEIHHOU JCSITEIBHOCTH — aHAINU3 U
CHHTE3, CpaBHCHHE, 0000IICHNE, CHCTEMATU3AINIO, BBISIBJICHUE MPUYNHHO-
CJICICTBEHHBIX CBSI3€H — JUIsl M3yYEHUSI CBOWCTB BEIIECTB M XUMHUYECKHUX
peakimii, eCTeCTBEHHO-HAyYHbIE METOJbl TO3HAHWS — HaOIIOACHHUE,
U3MEpEHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacos
Ne HaumenoBanme pa3jaesioB JuaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n U TeM NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bubmuorexa [JOK
' IPaKTHYECKOM https://m.edso0.ru/7f41837c
JIeSATETLHOCTH YeJIOBEKa
12 BemectBa 1 xuMuueckue 15 1 bu6mmoreka [IOK
' peakuuu https://m.edso0.ru/7f41837c
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Bozayx. Kucnopoa. 5 bubnuoteka [JOK
' [TousaTue 06 okcumax https://m.edso00.ru/7f41837c
59 Bognopon.Ilonsarue o 3 1 bubnuoreka [IOK
' KHCIIOTaX M COJIAX https://m.eds00.ru/7f41837c
53 Bopna. Pacteopsl. [lonstue 5 1 1 bu6mmoreka [IOK
' 00 OCHOBaHHAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIacChl BuG 10K
nOIMOTEeKA
24 11 1 1
Heop raHquLCKHX https://m.edsoo.ru/7f41837c
COCTUHEHUI
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.



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

Xumnueckas cBsizb. OKHCIHTEILHO-BOCCTAHOBHUTEIbHbIE peaknuun

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 XAMHYECKUX 3JI€MEHTOB /. 7
N. Mennene-esa. CtpoeHue

aToma

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

Xumudaeckas CBSI3b.

3.9 OKHCITUTENTBHO- 8 1 bubmuorexa [JOK
' BOCCTAHOBUTEIILHEIE https://m.edso00.ru/7f41837¢c
peakuu
bubmuorexa [JOK
)4 1
TOTO O pasAeity > https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK

https://m.edsoo.ru/7f41837¢c

OBILEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYIHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 bubmorexa [TOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

KAJIEH/TAPHO — TEMATHYECKOE INTAHHPOBAHHUE
Xumus
2023 — 2024 yueonwtii 200
Kaacent — 8-9
Yuureas — lypanauna M.B.

8 KUIIACC
No KonuyecTBo yacos JlaTta uzyyenus
11/-11 Tema ypoka Beero Konrpoabubie IIpakruyeckune  Ilaan [ Pakr
padoThI padoThI
1 [Ipenmer xumuu. Ponp XuMuu B KU3HU 1
yenoBeka. Tena u BemecTsa
2 [TonsiTHE O METO/1aX MTO3HAHUS B XUMHUH 1
[IpakTuueckas padora Ne 1 «IIpaBua paboTsl
3 B J1a00paTOpU U MPUEMBI OOpAIICHHUS C 1

1a60paTOPHBIM 000PYTOBAHUEM)

Yucrtele BemecTsa U cmecu. CrnocoObl
pa3aeneHus cMecen

[TpakTuyeckas padora Ne 2 «Pa3nenenue

5 cMeceil (Ha IpuMepe OYMCTKHU MOBAPEHHON 1
COJIN)»

6 ATOMBI U MOJIEKYJTBI 1

7 XUMHYECKHUE IIEMEHTBI. 3HAKH (CUMBOJIbI) 1
XUMHYECKHX 3JIEMEHTOB
[IpocTeie u cnoxHbIE BELlECTBA 1

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE




3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

10 Xumnueckas hopmyia. BameHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

11 OTtHOcuTeNbHAs aTOMHAs Macca.
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca

12 MaccoBas 105151 XMMHUYECKOTO 2JIEMEHTA B
COCIMHEHUU

13 KomnuuecTBo BemecTBa. Monb. MonspHas
Mmacca

14 Ou3NYECKUE U XUMUICCKHE SBIICHUSI.
XuMu4ecKas peakuus

15 [Tpu3Haky U yCI0BUS MPOTEKAHUS
XUMHUYECKHUX PEeaKIIHii

16 3aK0H COXpaHEHUsI MaCChl BEIIECTB.
XUMUYECKUE YpaBHEHHS

17 Berurcnenus KoJimuecTBa, MacChl BEIIECTBA
M0 YPaBHCHUSIM XUMHUYECKHUX PEAKIIHA
Knaccudukanus XuMHUECKUX peakiui

18 (coennHEHUs, Pa3N0KEHUS, 3aMEIICHHS,
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHIMKIoneaucT. O6o0uIeHNe U
CUCTeMAaTH3aIHsI 3HAHHUHA

20 KonTponbnas padora Nel o teme
«BemiecTBa 1 XUMHYECKUE PEAKITHID)
Bosnyx — cmech razos. CocTaB Bo3ayxa.

21 Kucnopot — 351eMeHT M MPOCTOE BEIIECTRO.

O30H




duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpO/Jia (peaKI[uu OKUCIICHUS, TOPCHHE).
[TonsiTue 06 oxcuaax
Crioco0bI mostydeHust KHCI0poa B

23 1ab0paToOpUu U MPOMBIIIUICHHOCTH.
[Ipumenenue kucnopoaa
TennoBoii 3pPeKT XUMUIECKON peaKInu,

24 MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- U SHJOTEPMUUYECKUX PEAKITHIX
TomnuBo (He(Th, Yroiab U METaH).

25 3arpsi3HeHue Bo3ayxa, CIocoObl ero
MPEIOTBPALICHHS
[TpakTiueckast pabota Ne 3 o teme

26 «[lony4yenue u coOupanue KHCIOpOaa,
U3YYEHHUE €ro CBOMCTB)

97 Bomopos — 3nmeMeHT 1 MpoCcToe BEMIECTRO.
Haxoxnenue B mpuponae

08 dusnueckue U XMMUYECKHE CBOUCTBA
Bostopoza. [Ipumenenue Bogopoaa

29 [ToHsiTHE O KUCIOTAX U COIAX

30 CniocoObl nony4eHus BOA0poJia B
naboparopuu
[IpakTuueckas padora Ne 4 o reme

31 «[Tomyuenue u cobupanue BoJ10poJa,
W3Y4YEHUE €r0 CBOMCTBY»

32 MonsipHblii 00bEM ra3oB. 3aK0OH ABOTaapo

33 Brraucenust 00b€Ma, KOJTHMYECTBA BEIIECTBA

rasa 10 €ro U3BeCTHOMY KOJINYECTBY




BEIIIECTBA WU 00bEMY

Brruncnenust 00bEMOB ra30B 110 ypaBHEHHUIO

34 peaKkuy Ha OCHOBE 3aKOHA 0ObEMHBIX
OTHOUIEHUI ra30B

35 Pu3nuecKue 1 XUMHYECKHE CBOMCTBA BObI

36 CocraB ocHoBanwuii. [TonsTue 06
WHUKATOpax
Bona kak pactBoputens. HachllieHHbie n

37 HEHACBILLIEHHBIE pacTBOPbL. MaccoBas J0JIst
BEIIIECTBA B paCTBOPE
[TpakTiueckast pabota Ne 5 o teme

38 «IIpuroToBiieHHE PACTBOPOB C ONPEAEIEHHON
MacCOBOM J0JI€H pACTBOPEHHOIO BEILIECTBA

39 KonTtponpHast padora Ne2 o teme
«Kucnopoa. Bogopoxa. Boga»

40 Oxkcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa
ITonyuyenune u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHJIOB

42 OcHoBaHusI: cOCTaB, Kinaccuduxarms,
HOMEHKJIaTypa

43 [Tonmy4yeHnue u XUMHYECKUE CBOMCTBA
OCHOBAaHUU

44 Kucnotsl: cocras, kinaccuduxarmus,
HOMEHKJIaTypa

45 [Tonyuenue n XuMU4YeCKrUE CBOMCTBA KUCIIOT

46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI




MOJIy4CHUSA, XUMHUYCCKUC CBOMCTBaA

[TpakTuueckas padora Ne 6. Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME

47 «OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COCIUHCHHID

48 ['eneTnueckas cBsI3b MEXKy KilacCcaMu
HEOPraHWYECKUX COCAMHEHUM

49 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN
KonTtponsnast padora Ne3 o teme

50 "OCHOBHBIE KJIacChl HEOPTaHUYECKUX
coeqrueHuin”
[TepBbie MOMBITKH KiIacCUpUKAITTN

51 XUMUYECKUX AieMeHTOB. [loHATHe 0 rpynnax
CXOJIHBIX 3JIEMECHTOB
[lepuonnueckuii 3akoH u [lepronuueckas

52 CHCTEeMa XUMHYECKHUX daeMeHToB J]. W.
MenpaeneeBa

53 [Tepuoapl, Tpynmsl, MOATPYIIIIBI

54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP.
H3oTomsl
CTtpoeHue dIIeKTPOHHBIX 000JI0YEeK aTOMOB

55 anemenToB llepuoanueckon cucrems /. 1.
MenpeneeBa
XapakTepucTuKa XMMHUIECKOTO 3JIEMEHTA 10

56 ero noyiokeHuto B [leprogndeckoit cucreme
JI. 1. MenneneeBa

57 3navenwne [lepuogudeckoro 3akoHa st

pa3BuTUs Hayku 1 npaktuku. . 1.




MenpeneeB — y4€HbIN, MEArOr U

rpaKJIaHUH

58 DIEKTPOOTPUIIATEIIEHOCTh AaTOMOB 1
XAMHYECKHUX JICMEHTOB

59 HonHasg xuMu4ieckas CBsA3b 1

60 KoBanenTHast mossipHasi XUMU4eCKasi CBSI3b 1

61 KoBasieHTHast HeMOsIpHAs XMMHUYECKas CBS3b 1

62 CTreneHb OKUCICHHS 1

63 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1

64 OKUCIUTEIN U BOCCTAHOBUTEIIN 1

65 Kontponbnas paborta Ne4 no teme «CtpoeHue 1
aromMa. XUMHYCCKas CBA3b»

66 PesepBusiit ypok. O60011eHNE U 1
CHCTEMAaTU3alMs 3HaHUH

67 Peseprubiit ypok. O60011eHIE U 1
cHUCTeMaTU3aIMsl 3HAHHUI

68 PesepBHblit ypok. O0o01IeHNE U 1
CHCTEeMAaTH3aIUs 3HAaHUU

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




9 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acos

Jdara nzyyenus

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTsbI

Ilnan | dDakr

IIepnonnueckuit 3akoH. Ilepuonnueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. 1.
Menpeneesa

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHNYCCKUX 3JICMCHTOB IICPBLIX TpéX
MIEPHOJIOB

Knaccudukanus 1 HOMEHKIIATypa
HEOPTraHUYECKUX BEIICCTB

Buapl XUMHUECKOW CBA3U U TUIIBI
KPUCTAJUTMYECKUX PEHIETOK

KonTponbnas padora Nel no teme
«IToBTOpeHue u yriyoneHue 3HaHu
OCHOBHBIX Pa3/ieNIoB Kypca 8 kjacca»

Knaccuukanus XuMU4ecKkux peakiui no
Pa3IMYHbBIM MPU3HAKAM

Ilonsatue o CKOpPOCTH XHUMHYECKOH peaknuu.
IloHsTHE O TOMOT€HHBIX U TCTCPOTrCHHBIX
peaKknuugax

ITonsATHE O XUMHYECKOM PaBHOBECCHUMU.
@akTOpBI, BIUSAIOIINE HA CKOPOCTh
XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XUMHUYECKOTO PAaBHOBECUS

OKHCIUTETEHO-BOCCTAHOBUTEIBHEIE




peakiuu

Teopus 37AEKTPOIUTHYECKON JUCCOIHAIIIH.

10
CunbHbIe U crabble HJIEKTPOIHUTHI

11 Honnble ypaBHEHHUsI peaKIuit
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHMI

12 B CBETE MPEJCTABICHUN 00
ANEKTPOIUTUICCKON TUCCOITUAITUT
XUMUYECKUE CBOWCTBA COJICH B CBETE

13 MIPEICTAaBICHUN 00 MEKTPOIUTUYECKON
JUCCOLIMAITIT

14 [TonsTHe 0 THIPOIU3E COeH

15 O06o0muieHne 1 cucTeMaTu3ays 3HaHUH

16 [IpakTuueckas padorta Ne 1. «Pemienue
AKCIIEPUMEHTATIBHBIX 3a7au»
KonTponbnas padora Ne2 no teme

17 «DNEeKTPONUTHYECKAs TUCCOIHAIIHS.
XUMUYECKUE PEaKluy B PACTBOPAX»

18 OO6m1ast XxapakTepUCTHUKA raJOTeHOB.
XHUMHUYECKUE CBOKMCTBA HA MPUMEPE XJI0pa
XnopoBoaopoa. CosnsiHas KUCIOTa,

19 XUMHUYECKHE CBOWCTBA, MOIYYEHUE,
MIPUMCHCHUE
IIpakTuyeckas padora Ne 2 o Teme

20 «[Tomy4yeHne CONIHOIN KUCIOTHI, U3yUEHUE
€€ CBOMCTB»

BerurcieHus mo ypaBHEHUSIM XHMHYECKHAX

21 peaxiuii, ey OJJUH U3 PEareHTOB JIaH B

U30BITKE




22

OO6mmas xapakrepucTuka 31emMeHToB VIA-
TPYIIIIBI

23

24

25

AJIIOTPOITHBIE MOJAM(PHUKALINN CEPHI.
Haxoxnenue cepbl 1 €€ COEIMHEHUN B
npupoje. XuMHUYECKHE CBOUCTBA CEPhI
CepoBonopo, ctpoenue, pu3nueckue u
XUMHUYECKHUE CBOKCTBA

Oxkcunbl cepbl. CepHasi KMCIIOTA,
¢bu3nuecKkre U XUMHUYECKHE CBONCTBA,
MIPUMEHEHHE

26

XHMMHMYECKHUE PEAKIUH, JIEKALE B OCHOBE
IIPOMBIIIJIEHHOT'O CIIOCO0a MOIy4EeHHUS
CEPHOM KUCJIOTBI. XMMHUYECKOE 3arps3HEHHE
OKPY>KaIOILEH Cpellbl COEAUHEHUSIMHU CEPbI

27

28

29

Breraucnenne MaccoBOM 10U BEIXOJ1a
MPOAYKTa PEaKIUU

OO6mas xapakTepucTuka 31eMeHToB VA-
rpynsl. A30T, pacClipOCTpPaHEHHUE B
npupojie, GU3NIecKue 1 XUMHUIECKHE
CBOICTBa

AMMI/IaK, €ro (I)I/I3I/I‘-ICCKI/IC 1N XUMHUYCCKHUC
CBOI\/'ICTBa, MOJIYUYCHHUC U TIPUMCHCHUC

30

[IpakTnueckast padbora Ne 3 o Teme
«[TomyueHne aMmmuaka, U3yueHHe ero
CBOMCTB»

31

32

A30THas KUC0Ta, €€ pru3nuecKkue u
XUMHUYECKHE CBOKCTBA

Hcnons3oBaHue HUTPATOB U coJjieil aMMOHUS




B KaUECTBE MUHEPATbHBIX YIOOPEHUH.
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIICH
Cpelbl COeIMHEHUSIMU a30Ta

33

dochop. Oxcun dpochopa (V) u pochopuas
KUCJIOTa, (PU3NYECKUE U XUMHYCCKUE
CBOMCTBA, IIOJIy4CHUE

34

35

Hcnons3zoBanue GocdaToB B KayecTBe
MUHEpAJIbHBIX yI00peHuil. 3arps3HeHne
MIPUPOIHOM cpenbl hochaTamu
Yrnepon, pacnpocTpaHeHue B IpUpo/IE,
¢bu3znueckrue 1 XuMHUYeCcKre CBOMCTBA

36

Oxcunel yriaepona, ux Gu3nveckue u
XUMHUYECKHUE CBOICTBA. DKOIOTUYECKUE

HpO6JI€MLI, CBA3aHHBIC C OKCHUJIOM YTJICpOoaa
(Iv)

37

38

39

VYrospHasa KUCIIOTa U €€ COJIU

[TpakTuyeckas pabora Ne 4 o Teme
"[losrydeHne yrieKucioro rasa.
KauecTBeHHas peakuus Ha kapOoHAT-HOH"
[lepBoHayanbHbIE TOHATHUS 00

OpraHNYCCKUX BCIIECCTBAX KaK O
COCAUHCHUAX YIiIepoaa

40

Kpemuuii u ero coeguHeHus

41

42

ITpakTuyeckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAJIFHBIX 3a7a4 110 TeMe
«Baxnennme HeMeTaJlIbl U UX
COETUHEHUS»

KonrtponsHas padora Ne3 o reme




«Baxuenmune HeMeTaJIbl U UX
COCTUHEHUI»

OO01mmas XxapakTepuCcTHKa XUMUIECKUX
3JIEMEHTOB — METaJIOB. MeTauinaeckast

43 CBSI3b M METAJLTUYECKAs] KPUCTAJINYECKAs
pemiéTka. PU3HYECKUE CBOMCTBA METAIIIOB
XHUMUYECKUE CBOMCTBA METAJLJIOB.

44 DNEKTPOXUMHYECKUN Psiji HAPSLKEHUN
METaJIJIOB
O61ue cnocoObl MOTy4YeHUs] METAJLIOB.

45 CnnaBel. Beraucienus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
pEareHTOB COACPKUT MPUMECH

46 [ToHsATHE O KOPPO3UM METAJLIIOB

47 IIenouHble METAIIIBI

48 OKcuIbl ¥ TUIPOKCHIBI HATPHS U KalTus

49 [I{enoyHO3eMeNbHBIE METAJIIBI — KAIBIUN U
MarHum

50 Baxneiiine coegMHEHUs KLU

o1 O06001eHre U cucTeMaTu3aIis 3HaHUA

52 JXKeéctkocTh BOABI M cIOCOOBI €€ yCTpaHEeHUs
ITpakTruyeckas pabora Ne 6 o Teme

53 "YK€cTkoCcTh BOJIBI M METOJIBI €€
ycTpaHeHHs"

54 ATFOMUHMI

55 AmdoTepHbIe CBOWCTBA OKCUIA U

56

TUAPOKCH]IA

Keieso




Oxkcubl, Tuipokcuipl u conu xenesa (1) u

> xenesa (1) L

58 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
[IpakTrueckas padota Ne 7. Permenue

59 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1
«BaxkHele MeTaibl U UX COSTUHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
peaxuui, eciu OJUH U3 PEareHTOB JIaH B

60 M30BITKE W COJACPIKUT IIPUMECH. 1
Brruncnenus MaccoBoii 1011 BEIXOAa
MIPOJYKTa peaKuu

61 O0o001IeHNe U CHCTeMAaTU3alNs 3HAHUN 1

62 KonTponbnas pabota Ne4 mo teme 1
«Bakuelnine MeTaibl U UX COCIUHEHUS)Y

63 BemecTBa 1 MaTepuansl B IOBCEAHEBHOU 1
KU3HU YeTIOBEeKa

64 XUMUYECKOE 3arpsi3HEHUE OKPYIKaIOIeH 1
CpeIIbI

65 Ponb xumun B pereHnn 5KOIOTHUECKUX 1
npobem

66 PezepBHblit ypok. O60011eHNE U 1
CUCTeMaTH3aIys 3HAaHUH

67 PeseprubIil ypok. O60061eHIE 1 1
CUCTEeMAaTH3aIMsl 3HAHUH

68 PezepBHblit ypok. O600111eHNE U 1
CUCTeMaTH3aIusl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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