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IIOACHUTEJ/IbHASA 3AITMCKA

[IporpaMma 1o XMMHUM Ha YPOBHE OCHOBHOTO 0011iero o6pa3oBaHusi COCTaB/ieHa
Ha OCHOBe TpeOOBaHMII K pe3y/jbTaTaM OCBOEHHsI OCHOBHOW 0Opa3oBaTesbHOU
TIpOrpamMMbl OCHOBHOTO 001iiero obpa3oBanusi, npesctaBiaeHHbx B PI'OC 00O, a
TaKXke Ha OCHOBe (eJepanbHOM paboueil rporpaMMbl BOCIUTAHHSL U C YUETOM
KOHILIEINLUK TIpernofiaBaHus yueOHOTo mpeAaMera «XuMUsi» B 0Opa3oBaTebHbIX
opranu3auusx Poccuiickori @esepariyu.

[lporpaMmMa Mo XWMUW [AaéT TIpeJCTaBleHWe O IiefsX, oOiell cTpaTeruu
o0yueHHs1, BOCITUTAHUS M Pa3BUTHS 00yUaroIUXCs CpeZicTBaMU yueOHOro IipeiMeTa,
yCTaHaB/iMBaeT o00s3aTe/ibHOe TIpeJMeTHOe Cofiep>kaHuWe, TpeAycMaTpuBaeT
pacrnpejie/ieHMe ero Mo KjaaccamM W CTPYKTYpUpOBaHHWeE [0 pasjejiaM W TeMaMm
MporpaMMbl MO  XUMHWH, OMpeJe/sieT KOJIUUeCTBeHHble W KauyeCTBEHHbIe
XapaKTepUCTUKU CO/lep>KaHUsl, PEeKOMEeHZyeMyl0 T[0C/e/0BaTe/IbHOCTh M3yUeHHst
XUMHU C YUETOM MeXXIPeMeTHBIX U BHYTPUIIPEJMETHBIX CBsi3el, JIOTUKH yueOHOro
TIpoIiecca, BO3PAaCTHBIX OCOOEHHOCTel O0O0yuaroIuXxcs, OrpejesisieT BO3MOXXHOCTU
npeaMeTa JJisi peanu3alidd TpebOBaHMM K pe3y/ibTaTaM OCBOEHHWS OCHOBHOM
oOpa3oBaTesibHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO 00I1lero oOpa3oBaHUsl, a TaKKe
TpebOBaHU# K pe3y/bTaTaM 00yueHUs XMMUU Ha YPOBHe 1ieJiel u3yueHus rpegmera
U OCHOBHBIX BH/IOB YueOHO-TIO3HABATeIbHOM [esiTeJIbHOCTH O00ydJaroierocsi o
OCBOEHHI0 yueOHOTr0 COoflep>KaHMUS.

3HaHWe XUMUU CJIY)KAT OCHOBOW /51 ()OPDMHDOBAaHUS MHUPOBO33DEHUS
oOyuarolierocsi, ero mpeJCTaBJeHH 0 MaTepraJbHOM eIMHCTBE MUPAa, BaXKHYIO POJIb
WrparoT (popMUpyeMble XUMUEH TIpe/iCTaB/IeHHs O B3aUMOIIpeBpallleHUsIX SHePTUU U
00 >BOMIOIMK BeI|ECTB B TIPUPOZE, O MYTAX pelleHust II00aNbHBIX Mpob/eM
YCTOWUMBOTO pa3BUTHs 4YeJlOBeYeCTBa — ChIPbEBOM, SHEPreTUYeCKOM, TUILIEBOHM U
9K0JIOTHUeCKOM 6e3011acHOCTH, 1po0/ieM 37ipaBOOXpaHeHwusl.

N3yueHne XUMuUu:

CTIIOCOOCTBYET peanu3aliii BO3MOXKHOCTeH Jijisi cCaMOpa3BUTUSI U (hOPMUPOBaHMUS
KY/IbTYPbI TMYHOCTH, €€ 0011[elt U (HyHKIIMOHA/ILHOW TPAaMOTHOCTH;

BHOCUT BK/aZi B (OPMUPOBAaHHE MBIIUIEHUS] U TBOPYECKUX CMOCOOHOCTEH
o0yuaroIuxcsi, HABBIKOB WX  CAMOCTOSTENIbHOM  y4yeOHOU  JiesITeTbHOCTH,
9KCTIepUMEHTallbHbIX W WCC/Ie[0BaTeIbCKUX YMEeHWM, HeoOXOAMMbIX Kak B
TOBCeJHEBHOM >KU3HU, TaK 1 B TIPO(eCCUOHA/IbHOM /1esTe/IbHOCTH;

3HAaKOMUT CO CIelM(UKOM HAyUYHOTO MBbILIJIEHUs], 3aK/aAblBaeT OCHOBbI
1[eJIOCTHOTO B3IJ/IsiZla HAa eIMHCTBO MPUPO/bI U UesioBeKa, SIB/SIeTCS OTBETCTBEHHBIM
3TaroM B ()OpMUPOBaHUU eCTeCTBEHHO-HAaYYHOM rPAMOTHOCTH 00yUaroIuxCs;

CrocoOCTBYeT (OPMUPOBAHKIO 1[eHHOCTHOTO OTHOIIEHHSI K eCTeCTBeHHO-
HayuHbIM 3HaHHUSIM, K MPUPOJZE, K UeloBeKy, BHOCUT CBOW BKJIaJ, B 5KOJIOTHYECKOe
obpa3oBaHHe 00YYAFOIIUXCS.

IlaHHble HampaBieHHWss B 00yyeHMHM XUMHM 00eCcrieunBarOTCS CIel[UpUKON
coJiepkaHusi  yyeOHOro  mipegMeTa, KOTOPbIA  fIB/IIeTCS  TeJaroruyecku



a/lalTHPOBAHHBIM OTpakeHWeM 0a30BOM HayKM XMMUU Ha OMpeJe/iéHHOM 3Tare eé
pa3BUTHS.

Kypc xvMyy Ha yYpOBHe OCHOBHOTO 001jero o0Opa3oBaHUs OPUEHTHMPOBaH Ha
ocBoeHHe OOyYarol[UMHUCS CHUCTEMBbl T€PBOHAYa/IbHBIX TIOHATHM XHWMHH, OCHOB
HEOPraHWYeCcKOM XMMHWM W HEKOTODPbIX OTAENbHBbIX 3HAUYMMbIX  TIOHSATUU
OpraHuuyeCcKou XUMUH.

CTpykTypa cofiepkaHusi MporpaMMbl MO XUMHUH C(OpMHUpOBaHa Ha OCHOBE
CUCTEMHOr0o mnofxoza K eé usyuyeHuto. CofeprkaHue CK/IaAbIBA€TCS U3 CHUCTEMBI
TOHSITUM O XMMUUECKOM 3J/IEMEHTE Y BelleCTBEe U CUCTEeMbI MOHSATUN O XUMUUECKOU
peakiuu. O6e 93TM CUCTeMbl CTPYKTYPHO OpraHM30BaHbl [0  MPUHIUITY
MOC/Ie/J0BaTe/IbHOTO Pa3BUTHSI 3HAHWM HAa OCHOBE TEOPeTUYECKUX Ipe/iCTaB/IeHUN
pPa3HOro ypoBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUeHUsI KaK OCHOBBI BCEr0 eCTeCTBO3HAHUS;

— [lepuoguueckoro 3akoHa /I. V1. MeHeneeBa Kak OCHOBHOI'O 3aKOHa XWMUU;

— y4eHUs1 O CTPOEHUU aTOMa U XUMUUEeCKOM CBSI3Y;

— Mpe/iCTaB/IeHUM 00 /1IeKTPOIMTUYECKON TUCCOL[UAIU BellleCTB B paCcTBOpaXx.

TeopeTvueckre 3HaHWSI pacCMaTpUBAlOTCd HAa OCHOBE  3MIIUPUYECKH
TIOJTyYEHHBIX M OCMBIC/IEHHBIX (DAKTOB, Pa3BUBAKOTCS IMOC/IE0BaTe/bHO OT OJHOIO
YPOBHS K JIPYTOMY, BBITIO/IHSASA (PYHKIMKU OOBSCHEHUSI 1 TIPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUSI U BO3MOKHOCTEW TMPAaKTUYeCKOro MPUMEHEeHUsI U TIOyUeHUs] U3ydaeMbIX
BelLleCTB.

OcBoeHWe mporpaMMbl 10  XHMHU  CIIOCOOCTBYyeT  (hOPMHUPOBAHKIO
Tpe/ICTaB/IeHUsI O XUMHUYECKOM COCTaBJISIIOLLeM HayYHOM KapTUHBI MMpPa B JIOTHKe eé
CHUCTEMHOU TIPUPOJbI, LIEHHOCTHOTO OTHOLIEHWS K HAayUYHOMY 3HaHWI0 U MeTOoJaMm
M03HaHUSA B HayKe. MI3yueHre X¥MUM TIPOUCXOUT C IPUBJIEYEHUEM 3HAaHUU U3 paHee
M3yUeHHBIX YueOHBIX TIpeiMeTOB: « OKpy»Karoluii MUp», «Bbrosorus. 5—7 K/macchl»
«Pu3uKa. 7 Kmacc».

[1py “3ydyeHUM XUMUU TIPOUCXOJUT (POPMUPOBAHME 3HAHUW OCHOB XMMUUECKOU
HayKM Kak 00/laCTh COBPEMEHHOT'O eCTeCTBO3HAHUsI, TPAaKTUUeCKOH esTebHOCTU
ye/ioBeKa M KaK O/IHOTO W3 KOMITIOHEHTOB MHPOBOW KYJBTYpbl. 3ajjaua y4yeOHOTrO
ripeMeTa COCTOMT B (JOPMUPOBAHUM CHUCTEMbl XUMUUECKHUX 3HAHUM — Ba)KHEUIIINX
(hakKTOB, TTOHATHM, 3aKOHOB M TEOPETUUECKHX ITOJIOKEHUM, OCTYITHBIX 0000IIeHnH
MHPOBO033PEHUYECKOT0 XapaKTepa, si3blka HayKH, B TIPUOOIIEeHNH K HayYHBIM MeTO/IaM
TO3HaHUS TpPU W3Y4YeHUU BeleCTB U XUMWYECKHUX peakiui, B (OPMHDOBAaHUU U
Pa3BUTHH MO3HaBATeMbHBIX YMEHUN U WX TPUMeHeHUU B yueOHO-TI03HaBaTeTbHON U
yueOHO-MCCIeJOBaTe/IbCKON  /1eATe/TlbHOCTH, OCBOEHHMHW TipaBWi  6e30macHoOro
oOpaliieHusi C BelljeCTBaMU B TIOBCEHEBHOM »KU3HMU.

[Ipy uM3yyeHWHM XUMHUU Ha YPOBHE OCHOBHOTO 00Illero oOpa3oBaHUs BaXkKHOE
3HaueHHe MPUOOpe/u Takue Lieu, Kak:

— (opMHpOBaHHE HWHTE/JIEKTyaJlbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
camoobpa3oBaHIO, COTPYAHUUECTBY, CAMOCTOSITE/IbHOMY TIPHUHSITHUIO —PpelleHUM,
CTI0COOHOM a/IarITHPOBATLCS K OBICTPO MEHSIFOIITUMCS YC/IOBUSIM JKHU3HH;



— HarpaB/IeHHOCTb 00yUeHUs Ha CUCTeMaTHUecKoe TIpUoOITieHre 00yJaroIuxcs
K CaMOCTOSITE/IbHOUM T03HABaTeJbHOM JesiTe/IbHOCTU, HAyYHbIM MeTO/aM TO3HaHMUS,
(hopMUPYOIIMM MOTHBALUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUY;

— obecrieueHre yCJIOBUM, CIOCOOCTBYIOIIMX MPUOOpPeTEeHUIO 00yUaroiMMucs
OTbITa pa3HOOOpa3HOW [1eATeJIbHOCTH, TIO3HAHUSI W CAMOTIO3HAHUSI, K/IHOUEBbIX
HaBBIKOB (KJ/IFOUEBBIX KOMIIETEHI[MM), UMEKIUX YHUBepCaqbHOEe 3HauyeHue JJisi
Pa3UUHBIX BUIOB JeSITe/IbHOCTY;

— (GopmupoBanue 00mied GYHKIMOHAJILHOM W eCTeCTBeHHO-HayUHOU
IPaMOTHOCTH, B TOM UKCJie YMeHUN 0OBSCHATh U OLleHUBaTh SIBJIEHUS] OKPY>KatoIllero
MHpa, UCT0JIb3Ysl 3HAHUS U OMbIT, TTOJTyYeHHbIe MPU U3YYEeHUU XUMUH, IPUMEHSTh UX
TIpU pellieHry TIpo6JieM B TIOBCeJTHEBHOM JKW3HU U TPYA0BOM [lesTeTbHOCTH;

— (opmupoBaHue y 00yuarouxcs T'yMaHUCTUUeCKUX OTHOILLIeHUM, TOHUMAaHUS
L[EHHOCTH XWMHWYeCKUX 3HaHWM /i1 BbIPAOOTKM SKOJOTMUecKd 1iesiecoobpa3Horo
TIOBe/IeHUsI B ObITY U TPY/IOBOMU [1eSITe/IbHOCTH B Le/ISIX COXPaHeHUs CBOETO 3/I0POBbsI
Y OKPY’Karolllel MPpUPOLHOU CpeJibl;

— pa3BUTHE MOTHBALMKM K OOyueHMIO, CIIOCOOHOCTe K CaMOKOHTPOJIIO U
CaMOBOCITUTaHUIO Ha OCHOBe yYCBOeHUsI 00IIjeuesioBeueCKrx LeHHOCTel, TOTOBHOCTH
K 0CO3HaHHOMY BbIOOpY MpoGu/Ist ¥ HarpaB/IeHHOCTH Jla/IbHeHIIero o0yueHusl.

OO011iee 4MC/I0 YacoOB, OTBeIEHHBIX /IJIsl U3yUeHHs XUMUU Ha YPOBHE OCHOBHOTO
obiriero obpasoBanusi, cocraBisieT 136 yacoB: B 8 kimacce — 68 wacoB (2 uaca B
HeJent0), B 9 kiacce — 68 yacos (2 yaca B HeZleJ).



COJEPKAHUE ObYUYEHUSA

8 KIIACC

ITepBoHaua/IbHbIE XUMHUYECKHE TIOHATHS

[Ipegmer xvimuu. Posib XUMUM B KU3HU UejioOBeKa. XUMHUS B CHUCTEMe Hayk.
Tena u BeljectBa. dr3nUeCcKre CBOMCTBA BelleCTB. ATperaTHOe COCTOSIHHE BellleCTB.
[ToHsaTie 0 MeTo/ax TMO3HaHUSA B XUMHM. UucThle BeljecTBa M cMecd. CriocoObl
pa3jiesieHUsi CMeCeH.

ATOMBI M MOJIEKY/bl. XUMHUUeCKre 37eMeHTbl. CHMBOJIBI  XUMHYECKUX
371eMeHTOB. [IpocThie U C/10)KHBIe BellleCTBa. ATOMHO-MOJIEKYJ/ISIPHOE yUYeHHe.

Xumuueckasi popmysia. BajleHTHOCTL aTOMOB XWUMMYECKUX 3/71eMEHTOB. 3aKOH
MOCTOSIHCTBA COcCTaBa BellecTB. OTHOcCWTe/IbHAas atroMHas Macca. OTHocuTesibHas
MOJIEKY/ISIpHast Macca. MaccoBas 07151 XMMUYeCKOr0 3JIeMeHTa B COeJUHEeHUN.

KomuectBo BewlectBa. Monb. MonsipHass macca. B3auMocBsi3b KomMuecTBa,
MacCbl M 4YMC/Ja CTPYKTYPHBIX eAWHMI] BeljecTBa. Pacuétel 10 (QopmMyiam
XUMUUECKUX COeIMHEeHUH.

®u3nyeckre U XMMUUeCKHe SBJeHHs. XUMUUecKasi peaklyds UM eé MpPU3HAKU.
3aKOH COXpaHeHUs] MacChl BelecTB. XUMHUUYeCcKHe ypaBHeHUs. Kiaccudukaiys
XUMHUUECKUX peaklui (coeIMHeHUs], Pa3/IoyKeHHs], 3aMelljeHus, 00MeHa).

XumuuecKuii 3KcnepumeHn:

3HAaKOMCTBO C XWMHYECKOM TOCyJo, mpaBuiamMu paboTel B JyiabopaTopuu u
npuémMamMu obparrieHusi ¢ 1abopaTopHBIM 000pYyI0BaHWEM, H3yueHHe W OIMCAaHHe
¢u3nueckx  CBOMCTB  00paslloB HeOpraHWYeCKMX BelleCcTB, HaOmrofeHre
(u3uueckux (T1aBjeHre BOCKa, TasHUe JibJja, paCTUpaHue caxapa B CTYIIKe, KUlleHHe
M KOHJeHCalldsi BOJbl) M XHMMYECKUX (TOpeHue CBeuH, IpOKaJuBaHWEe MeJHOU
TTPOBOJIOKH, B3aMIMO/IeHiICTBME Mejla C KUC/IOTOM) SIBJIeHWH, HaO/IFo/ieHre W OIicaHue
MPU3HAKOB  MPOTeKaHUsI  XUMUUECKHMX  peakuud  (pasjiokeHuWe  caxapa,
B3aMIMO/IEMICTBHE CEPHOM KHC/IOTHI C XJIOPHUZOM Oapwsi, pa3JioykeHHe THIPOKCHa
Menu (II) mpu HarpeBaHuWH, B3aUMOZEMCTBUE Kejie3a C pacTBopom cosd megu (II),
n3yueHue CrocoOOB pa3ziesieHHsi CMeceii: C TOMOIIbI0 MarHura, (UIbTPOBaHUe,
BbIlIApMBaHWe, MUCTWLISALIUS, XpoMartorpadus, MpoBeJeHrWe OUWCTKW IMOBapeHHOU
conv, HabIOfeHWe W OMHCAHHWEe  pe3y/ibTaTOB  TPOBEJEHUs]  OIbITa,
WUIFOCTPUPYIOLLETO 3aKOH COXPAaHeHWsl MacChl, CO3[laHhe MOJeleld MOJIeKY
(LapocTep>kKHeBbIX ).

Ba)kHeu111iue npejcTaBUuTe/ I HEOPraHMYeCKHUX BelecTB

Bo3gyx — cmech rasos. CocraB Bo3gyxa. Kucimopos — sneMeHT M mpocToe
BelllecTBO. HaxokJeHue Kuciopoja B TMpupoje, (usnueckie W XUMHUYECKUe
cBoiictBa (peakiuu TopeHus)). Okcugbl. [lpumeHenuwe xkuciopoga. Crioco6bl
T0JTyueHus1 KUC/IOpo/ia B 1abopaTopuu U MPOMBIILIEHHOCTH. KpyroBopoT K1c/iopoa
B ripupoge. O30H — a/yI0TponHas MogudUKaLys KUCI0PO/a.

TennoBol 3¢(eKT XMMUYECKOM peakLiui, TEPMOXUMHUYECKe YpPaBHEHUS, IK30-
¥ SH/0TepMUUecKre peakidu. TOIVIMBO: yrojb U MeTaH. 3arps3HeHue BO3[yXa,
yCuieHHe MapHUKOBOro 3 QeKTa, pa3pylleHre 030HOBOIO CJIOS.



Bogopog — sseMeHT U mpocToe BellecTBO. HaxokgeHre Bogoposa B IPUPO/JeE,
bu3nuecKre U XUMHUUeCKHe CBONCTBA, MPUMeHeHHe, CrIoco0bl mosyueHus. KucioTsl
Y COJIN.

MousisipHbIi 00bEM ra30B. PacuéThl 110 XUMHUUECKUM YPaBHEHUSIM.

du3snyeckre CBOMCTBA BOAbl. Bojga kak pacTBopuTenb. PacTBOpBL
HacellleHHble U HeHachIll|eHHble pPacTBOPbI. PacTBOPUMOCTL BellleCTB B BO/eE.
MaccoBasi jo/is BellleCTBa B pacTBOpe. XMMHUUeCKHe CBOMCTBA BOAbL. (OCHOBaHWS.
Ponbe pacTBOpPOB B IpUPOZe U B JXKU3HU 4esioBeKa. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHre MPUPOAHBIX BOJ. OXpaHa M OUKCTKA MPUPOJHBIX BOJ,.

Knaccudukaiysgs HeopraHuueckKux coefauHeHu. Oxkcuzpl. Knaccudukarms
OKCUJIOB:  cojieoOpasyroiie  (OCHOBHBIE,  KHUCJIOTHble, aM(oOTepHble) U
HecoJsieoOpa3ytoiire. HomeHknatypa okcroB. du3nueckre U XMMUUeCKUe CBOMCTBA
okcuoB. [TomyueHne OKCU/OB.

OcHoBanusi. Kiaccudukaijyss OCHOBaHMM: IIEJI0OYM W HEpPaCTBOPUMbBIE
ocHOBaHus. HomeHKnaTypa ocHoBaHuW. Pusrueckme W XuUMHUYeCKHMe CBOMCTBA
ocHoBaHuU. [ToslyueHre 0CHOBaHUM.

Kucnotel. Knaccudukanusi kucinotr. HomeHknaTypa KuciaoT. dusnueckde U
XMMHUeCKHe CBOMCTBa KUCIOT. Psan aktuBHoctu Meta/uioB H. H. bBeketosa.
ITosyyeHue KUC/IOT.

Comu. Homenknatypa cosner. ®dusnueckue U XUMHUUYECKUE CBOWCTBA COJIEU.
[Tonyuenue coJsen.

['eHeTHMUeCKasi CBSI3b MeXX/y K/1aCCaMU HeOpPraHU4eCKUX COeJMHeHUN.

Xumuueckuii 3KcnepumeHm:

KauyeCTBEHHOEe OmpefieJieHUe COJepyKaHusi KUCIOpoAa B BO3AyXe, TOJy4YeHHe,
coOupaHue, paclio3HaBaHWe U U3yueHHWe CBOMCTB KHUCIOPOZa, HabmoieHre
B3aMMO/IeHCTBUS BEIeCTB C KUCIOPOAOM U YCJIOBUSI BOSHUKHOBEHUS U MPeKpallleHUs1
roperus (Tiokapa), 03HaKOMJ/ieHWe ¢ obpasijaMyd OKCH/IOB U OITHCaHWe WX CBOMCTB,
royiyueHre, cobvpaHue, pacrio3HaBaHHWe W M3yueHHe CBONCTB Boopoja (ropeHwue),
B3aMMO/leiCTBHMe Bogopoga C okcugom wmeau (II) (BO3MOXKHO WCIIO/b30BaHUe
BU/IeOMaTepHasioB), HabsoeHre 00pa3i[0oB BeIeCcTB KOJHWYeCTBOM 1 MOJb,
HccieJoBaHe 0COOEHHOCTEM PacTBOPEHMs BeI[eCTB C pa3/IMUHON paCTBOPHUMOCTHIO,
TPUrOTOBJIEHWE PAcTBOPOB C OMpe/leJIEHHOW MacCOBOM Ji0Jiel pacTBOPEHHOTO
BellleCTBa, B3aUMO/IeICTBHE BO/bI C MeTa/ylaMu (HaTpyUeM UM Kajbl[ieM) (BO3MOYKHO
WCTI0/Ib30BaHKe BU/leOMaTepHaioB), WCC/eZioBaHWe 00pa3lioB HeopraHW4eCKUX
BeII[eCTB Pa3/MyHbIX K/IaCCOB, Hab/ito/jleHre W3MeHeHHUs OKPAaCKM WHWKAaTOPOB B
pacTBOpax KUCJIOT W Ije/iouer, u3yueHWe B3aumozercTBus okcuga meau (II) c
pacTBOPOM CEpHOM KWC/IOThI, KHCJOT C MeTa/UlaMH, peaklUuM HeuTpaju3alvu,
MOTyYeHre HepaCTBOPHMMBIX OCHOBAaHWM, BBITECHEHWE OJHOr0 MeTa/jia [IPYTUM U3
pacTBOpa COJIY, pellieHre 3KCIePUMEeHTA/IbHBIX 3a/lau 0 Teme «Ba)kHelIme K1acchbl
HeOpraHu4YecKUX COeIMHEHU».

Ilepuoaguuecku 3akoH u Ilepuoanueckasi cucTeMa XUMHYECKHX
ynemMeHTOB [I. M. MenpeneeBa. CrTpoeHue aromMoB. XuUMHYeCKas CBf3b.
OKuC/IUTEeIbHO-BOCCTAHOBUTE/IbHBIE PeaKIUuM



[TepBble TMOMBITKU KaaCCU(MUKALMM XUMHYECKUX 3yieMeHTOB. [loHsATHE O
TpyIIax CXOJHBIX 3/eMeHTOB (IIleJIoUHble U IIjeJIOYHO3eMeslbHble MeTasllbl,
rajioreHbl, UHEPTHbIE ra3bl). DJIeMEeHTbI, KOTOpble 00pa3yoT aM(oTepHbie OKCHbI U
TUPOKCUBL.

[Tepuogruecknii 3akoH. Ileproguueckass cucteMa XMMHAYECKUX 37eMeHTOB /1.
. MeHnjieneeBa. KopoTkonepuo/iHasi U AJIMHHONEpUO/iHasi ¢opMmbl [Teproanueckoit
cucteMbl xXuMuyeckux ssiemeHToB [I. WM. MengeneeBa. Ilepuoabl U TpyIiblL.
Pu3NUeCKUl CMBbIC/ MOPSIAKOBOIO0 HOMEPA, HOMEPOB Mepro/ia U IPYIIIbI 3/IeMEeHTa.

Ctpoenune atomoB. CocTaB aTOMHbIX sifep. KM3o0Torbl. DneKTpoHbl. CTpoeHue
9JIEKTPOHHBIX ~ 000/I0ueK  aTOMOB  MepBbix 20  XUMHUECKUX  3JIeMEeHTOB
[Teproguueckoii cuctembl [I. WM. MeHjeneeBa. XapaKTepUCTHKa XWUMHYECKOIO
371eMeHTa 10 ero 1oJjo)keHuto B [lepuoanueckoii cucreme /1. . MeHieneeBa.

3aKOHOMEPHOCTHM W3MEHeHUs pajuyca aTOMOB XWMHUYECKUX 3JIeMEeHTOB,
MeTa/UTMYeCKUX U HeMeTa/UTMUeCKUX CBOMCTB I10 TPyNrnaM U epruoziam.

3HaueHve [leprognueckoro 3akoHa W Ileprofyeckor CUCTEMbl XMMUYECKHUX
3JIeMEHTOB [/I1 pa3BUTHA HayKu W mnpakTuky. . U. MeHpgeneeB — yuéHbIM U
IPaKJaHUH.

XvmMmuueckass cBsisb. KoBasieHTHasti (MOsipHasi W HEMOJIIpHasi)  CBSI3b.
OJIeKTPOOTPULIATe/IBHOCTh XUMUUECKUX 3/IeMeHTOB. VIOHHas CBSI3b.

Crenenb okucsieHus1. OKUCIUTEIbHO-BOCCTAaHOBUTEIbHBIE peaklvu. [Iporiecchl
OKUCJIEHUS U BOCCTaHOBJIeHUSI. OKHUC/IUTEIN U BOCCTaHOBUTEJIU.

Xumuueckuii 3KcnepumeHm:

n3yyeHre oO0pa3lOB BeleCTB MeTa/UIOB W HeMeTa/lJioB, B3aUMOZeNCTBUe
rMAPOKCHJA LMHKA C pacTBOpPaMy KUCJIOT W LIe/ioyed, TPOBeJeHre OIIbITOB,
WUTIOCTPUPYIOLMX ~ TPUMEPbl  OKWCJ/IMTE/IbHO-BOCCTAHOBUTE/IbHBIX  peakLur
(ropeHue, peakLiMM pas3ioKeHUsl, COeJUHEHNS).

Mesicnpedomemmble cesizu

Peanuzauys MeXnpegMeTHbIX CBsi3ed MpPU H3yYeHUUM XUMHM B 8 Kjacce
OCYIL[eCTBJISIETCS Uepe3 UCI0J/Ib30BaHue KakK OOIIUX eCTeCTBeHHO-HayUYHbIX TIOHSTHMH,
TaK U MOHSATUM, SBJISIOLIUXCSI CUCTEMHBIMU /ISl OT/Ie/IbHBIX [PeAMETOB eCTeCTBEHHO-
HayYHOTO LIMKJIa.

OO1e ecTteCTBeHHO-HayuHble TIOHSTHS: HayuHbIA (DaKT, TMIIOTe3a, Teopus,
3aKOH, aHaiW3, CHUHTe3, KaaccuduKaluysi, TepUOAUYHOCTb,  HabmoeHue,
9KCIIepUMEHT, MO/e/IMpOBaHue, u3MepeHue, MO/eJ/ib, SIBJIeHUe.

®du3uKa: MaTepusi, aTOM, 3J1eKTPOH, TIPOTOH, HEUTPOH, WOH, HYKJIW/, WU30TOIIbI,
Pa/IM0AaKTUBHOCTb, MOJIEKYyJ/a, 3JIeKTPUUeCKUM 3apsifi, BeIecTBO, Teo, O0BEM,
arperaTHoe COCTOSIHMe BeIlleCTBa, ra3, (pM3nuecKre BeJIMUKHBI, eJMHULbI U3MepeHus],
KOCMOC, I/IaHeThl, 388361, CoJiHLie.

Buosnorus: poTocuHTe3s, AbixaHue, 6uocdepa.

['eorpadums: atmocdepa, rugpocdepa, MUHepasbl, TOPHbIE TIOPOABI, MOJI€3HbIE
HICKOTlaeMble, TOIVIUBO, BOJHbIE PeCypChl.

9 KJ/IACC

BeiecTBo M XMMHUYeCKas peakLus



[Teproauueckuii 3akoH. Ilepuoanueckas cucTeMa XMMUUYeCKHUX 37eMeHTOB [l.
U. MenpeneeBa. CrpoeHHe aTrOMOB. 3aKOHOMEPHOCTHM B W3MEHEHHWU CBOMCTB
XUMHUECKUX 3JIEMEHTOB TMEePBbIX TPEX MepPUO0B, Kaus, KalbLUs U UX COeJUHEHUN B
COOTBETCTBHUM C TMOJIOKEHHWEM 3/IeMeHTOB B [leprosnueckoid cucteMe U CTpOEHUEM
VX aTOMOB.

CTpoeHve BelllecTBa: BUAbl XUMWYECKOW CBSI3W. THIbI KPUCTA/TMYECKUX
PeIléToK, 3aBUCUMOCTb CBOMCTB BellleCTBa OT TUMA KPUCTa/UIMUECKOW PeLIETKUA U
BHU/Ia XUMUUECKOM CBSI3U.

Knaccudukaiyss ¥ HOMEHK/IaTypa HEOpPraHWYeCcKuX BelecTB. XUMHUYecKue
CBOMCTBA BeILleCTB, OTHOCSILIMXCS K pa3/iMuHbIM KjaccaM HeOpraHhuyecKux
COoeIMHEeHU, TeHeTUYeCKasl CBSI3b HeOpraHUYeCKUX BelecTB.

Knaccudukaliyss XuMrAYeCKUX peakivi 10 pa3/IM4HbIM TIpHM3HaKaM (110 YMCIy U
COCTaBY y4aCTBYIOLIUX B PeaKl[My BelleCTB, M0 Tera0BoMY 3G (deKTy, 10 U3MeHEeHUIO
CTereHel OKHC/IeHUSI XMMHUYeCKUX 3/1eMeHTOB, 10 00paThMOCTH, I0 YYacTHIO
KaTanr3aTopa). JK30- ¥ SHA0TepMUYeCKHe peakl[iy, TEPMOXUMUYECKre ypaBHEHUS.

[ToHsATHE O CKOPOCTH XUMHUeCKOW peakiuu. [IoHSTHE 00 06paTHUMBIX U
HeoOpaTUMbIX XUMHUYECKUX peaki[usix. [IoHSITHe O TOMOTeHHBIX U TeTepOreHHBIX
peakuysax. [lonstue o karamuse. I[loHATHe O XMMHUUYeCKOM paBHOBecuu. DakTOpkI,
B/IMSIOIE Ha CKOPOCTb XHWMWUECKOW peakld U TOJI0XKEeHWe XHWMHUYeCKOro

paBHOBECHUS.
OKUC/IUTETbHO-BOCCTAHOBUTE/IbHbIE peakiuy, 3J1EKTPOHHBIN basaHC
OKHC/TUTETbHO-BOCCTaHOBUTETbHOU peaki1u. CocraBneHue ypaBHEHUH

OKHC/IUTE/bHO-BOCCTAHOBUTE/IBHBIX ~ peakUMid C  MUCIO0Jb30BaHWEM  MeToja
3/IeKTPOHHOTO GasaHca.

Teopusi 371eKTPOIMTUYECKOW JUCCOLMALIMA. DJIEKTPOJIUTEI U HE3IeKTPOJIUTHI.
KatuoHbl, aHWOHBL. MexXaHW3M [AUCCOLMAlMM BelIeCTB C pa3/MYHbIMU BUJaMHU
XUMHYeckol cBsi3u. CrerneHb guccoruaiyi. CUibHbIe U c/labble 37IeKTPOJIUTHI.

Peakiju MOHHOTO OOMeHa. Y CJIOBUsI TIPOTEKaHWs peakiii MOHHOTO OOMeHa,
MOJIHble W COKpALLEHHbIE HOHHbIe YypaBHeHWs1 peakuuid. CBOWCTBA KHCJIOT,
OCHOBaHUM U COJIel B CBeTe MpeACTaBIeHH 00 3/IeKTPOIMTUUECKOMN [HCCOL[UALIVU.
KauecTBeHHbIe peakijuu Ha MOHLI. [ToHsITHE O TUIpOU3e COMel.

XumuuecKuii 3KcnepumeHn:

O3HaKOMJIEHMEe C MOJEe/SIMA KPUCTA/NIMYECKHUX PEeLISTOK HeopraHhyecKux
Bell[eCTB — MeTa/U/IOB M HeMmeTa/uioB (rpadura U anmasa), CJI0XKHBIX BelleCTB
(x710pyga HaTpUsi), UCC/ie[JOBaHNe 3aBUCUMOCTH CKOPOCTA XMMHUUYECKOW peakLUU OT
BO3/IeliICTBUS pa3/IMUHBIX (PaKTOPOB, UCC/Ie/IOBaHKE 3JIEKTPOIIPOBOJHOCTU PaCTBOPOB
Bell[eCTB, IIpoLjecca [AUCCOLMALMM  KHWC/IOT, Le/ioued U cojer  (BO3MOXKHO
VICIIO/Ib30BaHVe BHZe0 MaTepuasioB), TIPOBeJleHHe OIbITOB, W/UIFOCTPUPYHOLIUX
TIpYU3HAKU TIPOTeKaHUsl peaklMii IOHHOTO oOMeHa (0Opa3oBaHue 0Ca/iKa, BbiZiesieHHe
rasa, oOpa3oBaHUe BO/[Ibl), OMbITOB, WIIHOCTPUPYIOLIMX MPHUMepbl OKWUCIUTE/bHO-
BOCCTAHOBUTE/IbHBIX peakUyd (ropeHue, peakLuu pas3/ioKeHHs, COeIUHEeHMs),
pacrno3HaBaHWe HeOpraHWYeCKHWX BeLeCTB C MOMOLIbI0 KaueCTBeHHbBIX peakluil Ha
VIOHBI, PellleHre SKCIepUMeHTa/IbHbIX 3a7au.



HemeTan/ibl 1 UX COeAMHEHUS

OObijas  xapakTepucThka ranoreHoB. (OcoOeHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble CTereHu OKuc/aeHUs. CTpoeHue U (pU3WUYeCKHe CBOMCTBA MPOCTBIX
Bell[eCTB — raJIoreHoB. X¥MHUUeCKHe CBOMCTBa Ha IpuMepe Xjiopa (B3aumMo/ielCTBUe C
MeTa/ulaMM, HeMeTa//laMH, IejsodamMu). XsopoBogopoh. ConsiHasg KHUCIOTa,
XUMHUYECKre CBOMCTBA, NTOJIyYeHne, IpruMeHeHue. [lelicTBHe X/i0pa M XJIOPOBOZOpPOJa
Ha OpraHu3M uesoBeKa. Ba)kHelIve X/IOpyU/ibl U UX HaXOXKJeHUE B IPUPOJE.

OO6ijasi xapakTepucTuka 3jieMeHTOoB VIA-rpyrmimbl. OcobeHHOCTH CTpOeHUs
aTOMOB, XapaKTepHble CTerleHM OKuciaeHus. CTpoeHWe U (pU3UUeCKHe CBOMCTBA
MPOCTBIX BELLeCTB — KMCI0PO/a U Cepbl. AJIIOTPONHbIE MOAU(PUKALIMKA KUCIOPOZa U
cepbl. XuMHYeckrde CBoOWCTBa cepbl. CepoBOAOPOZ, CTpOeHue, (Qu3huecKue U
XUMHUYecKre CBOUCTBa. OKCHABI Cepbl KaK MpeJCTaBUTeIM KUCIOTHBIX OKCHOB.
CepHast KMC/0Ta, hr3nUeckrue U XMMHUecKre CcBoicTBa (00IIHe Kak IpeiCcTaBUTe IS
K/lacCa KUUIOT M crnenugpuueckrde). XUMHAUYeCKWe peaklUH, JeKallyie B OCHOBe
TIPOMBIIIJIEHHOTO crocoba TIoMyueHUss CEePHOM KUC/IOThI. I[IpuMeHeHHe cepHOMU
KUCIOTEl. COnMM  CepHOM KHUC/IOThHI, KaueCTBEHHas peakUusi Ha Cy/b(aT-hoH.
HaxoxgeHue ceppl M e€ CoefUHEHWM B TIpUpoJie. XHMMHUUECKOe 3arps3HeHre
OKpY’Karolller Cpe/ibl COeIMHEHUSIMU CePbI (KUCIOTHBIE TOXKIH, 3arpsi3HEHNe BO3yXa
Y BOJJOEMOB), CTIOCOOBI €ro MpeioTBpallleHusl.

OO0ijasi  XapakTepucTUKa 37eMeHTOB VA-rpymrbl. OcoOeHHOCTH CTpOeHUst
aTOMOB, XapaKTepHble CTeNeHU OKUCJIeHUs. A30T, pacripoCTpaHeHue B TPUPOJE,
¢du3uyeckre U XxMMUUYecKde cBoucTBa. KpyroBopot asora B rpupoje. AMMHUAK, ero
(du3MUecKre U XMMUYeCKHWe CBOMCTBA, MOayueHHWe U rnpruMeHeHue. CoMM aMMOHUS,
ux (pusrMueckre U XMMUUYECKUe CBOMCTBa, mprMeHeHWe. KauecTBeHHasi peakiusi Ha
VWOHbI aMMOHHUs. A30THasi KUC/I0Ta, eé TojyyeHWe, (PUahueckre U XUMHUUYECKHe
cBoiicTBa (0OIMe Kak TpeACTaBUTeNsT Kjacca KUCAOT U crielfududeckue).
M crnonb30BaHre HUTPATOB U COJield aMMOHMS B KaueCTBe MUHeEPa/IbHBIX YA00peHU.
XVMHUUeCKOe 3arpsi3HEHHe OKpPY’Karolled Cpefibl COeJMHEHUSIMU a30Ta (KUC/IOTHBIE
JNOKIW, 3arpsi3HeHHe BO3[yXa, MOYBbl M BOJOEMOB). dDocdop, amioTpOIHbIe
MoauduKarmu ¢pocdopa, pusrueckre U xumuueckue ceorictea. Okeug, ocdopa (V)
u (QocdopHas KuwioTa, (U3MYECKMe W XUMHYECKWe CBOWMCTBA, IOJIyYeHHe.
Wcnonb3oBanue GocdaToB B KaueCTBe MUHEPA/ILHBIX y00peHUH.

OO01jast xapakTepucThka 37eMeHTOB I[VA-rpynmbl. Oco0eHHOCTU CTpPOeHUst
aTOMOB, XapaKTepHble CTelleHU OKUC/eHUs. YTJiepo/l, a/VIOTPOIHbie MOAU(PUKALIUU,
pacrpocTpaHeHWe B Mpupofe, ¢u3nueckde U XUMUUYeCKHWe CBOMCTBA. AjcopOrus.
KpyroBopor yr/iepojia B ipupojie. OKCUbl yriaepoja, ux (pusnyeckrie U XuMu4yecKre
CBOMCTBa, [leMCTBHE HAa JKWBble OpraHu3Mbl, T[IOJlyueHWe U TpHUMeHeHUe.
OKonoruueckre TIpoO/ieMbl, CBsi3aHHBbIe C OKcugoMm yriepozaa (IV), rumoresa
ryi00a7bHOTO TIOTeTUIeHUsT KJMMara, TapHUKOBBIN 3¢ deKT. YTonbHas KUCIoTa U eé
comv, uX (U3MYeckMe M XHMHUUECKHMEe CBOWMCTBA, IOyuyeHHWe U TMpHUMEHeHHUe.
KauecTBeHHasi peakiidsi Ha KapOoHaT-WOHBI. Mcronb3oBaHue KapboHATOB B OBITY,
MeJULHe, TPOMBIIJIEHHOCTH U CeJIbCKOM XO035IMCTBe.



[TepBoHaya/ibHbIE TIOHSATUSI 00 OpPraHWYecKUX BellecTBaxX Kak O COeJUHEeHUSIX
yrjepoga (MeTaH, 5TaH, STWIEH, alleTWIeH, 3TaHOJ, IJIMLEPUH, YKCyCHass KMCJIO0Ta).
[Tpupo/iHble UCTOUHMKM YTJIeBOAOPOAOB (YroJib, MPUPO/HbIN ra3, HedThb), MPOAYKTbI
ux Tmiepepabotku (6eH3uH), UX pOb B OBITY W TPOMBIIIEHHOCTH. [loHsATHE O
OuoorueCKy BayKHBIX BeITleCTBaxX: XKUpax, Oenkax, yriaeBojax — U UX POJIM B KU3HU
yesioBeka. MaTepuanbHOe eIMHCTBO OPraHAYeCKUX U HEOPraHUYeCKUX COeIMHEHUM.

KpemHuuii, ero ¢u3snueckue U XUMUYECKHe CBOMCTBA, I[IOAyueHHe U
npuMmeHeHre. CoeiiHeHUs1 KpeMHUs1 B ripupojie. Ob1iye ripesictaBaeHuss 06 okcuje
kpemuusi (IV) u kpemHueBoil kucnote. CUIMKaThl, UX MCIO/Ab30BaHUEe B OBLITY, B
TPOMBILZIEHHOCTH. BajkHellllMe CTpouTeNbHble MaTepuasbl: KepaMHKa, CTeKJIO,
1leMeHT, OeroH, Jkene300eroH. [IpoGsieMbl  6Ge30macHOrO  WCIIOb30BaHUS
CTPOUTE/TbHBIX MaTepPUaIOB B MOBCEJHEBHOM XKU3HHU.

Xumuueckuil 3KkcnepumeHm:

H3ydyeHre 00pa3lloB HeOpPraHWYeCKWX BeIeCTB, CBOHCTB COJITHOM KHCJIOTHI,
TIpOBe/leHre KaueCTBEeHHBIX PeaKIMi Ha XJIOPU-MOHBI ¥ HabJTiojeHre TIPU3HAKOB UX
MPOTEKaHUs, OMbIThI, OTPaXKarolie (hU3nYecKrue U XMMUUeCcKrue CBOMCTBA rajoreHoB
Y UX COeIMHEHWH (BO3MOXXHO HCIIO/Ib30BaHWEe BH€OMaTeprasaoB), 03HAKOMJ/IEHHE C
obpa3ilamMy  XJIOpUZIOB (TaJloreHUI0B), O3HAKOMJIeHWe C oOpa3llaMud cepbl U eé
coeUHEHUSIMH  (BO3MOJKHO HCIT0/Ib30BaHHe BH/IeOMATePHA/IOB), HaOmoeHre
mpoijecca OOyrIMBaHUS caxXapa TI0J] JEeMCTBHEM KOHIIEHTPUPOBAHHOW CepHOMU
KHC/IOTBI, H3y4YeHHe XWMHWUeCKHMX CBOWCTB pa30aB/eHHOM CEepHOW KHC/IOTHI,
TIpOBeJieHre KaueCTBeHHOW peakliy Ha Cy/lb(aT-uoH U HabmofieHre Tpr3Haka eé
MpoTeKaHusi, O3HaKoMJieHWe C (U3MUeCKMMH CBOMCTBaMH a30Ta, (gocdhopa U HUX
coelMHeHWM (BO3MOJKHO MCIIO/Ib30BaHHE BHeOMaTepHasoB), 00pa3ijaMy a30THBIX U
dochopHbIX yAoOpeHuli, TMosiyyeHrde, cobupaHWe, paclio3HaBaHHe W U3ydeHHe
CBOMCTB aMMMaKa, MpoBeJieHre KaueCTBeHHbIX peakKLMidi Ha MOH aMMOHUs U (ocdart-
VMOH U U3yuyeHue MPU3HAKOB MX TMPOTEeKaHWsl, B3auMOZEeHNCTBUEe KOHLIEeHTPUPOBAHHOU
a30THOM KUCJIOTBI C MeAbl0 (BO3MOXXHO WCIIO/Ib30BaHWEe BH/e0OMaTeprasioB),
V3yueHue MoJie/lel KPUCTA//IMYeCKUX peIIeTOK anmasa, rpagura, QyJiepeHa,
03HAaKOMJIEHHE C TPOLIeCCOM aZicopOIy pacTBOPEHHBIX BEI[ECTB aKTHUBUPOBAHHBIM
yr7éM M YCTPOMCTBOM IIPOTHMBOTasa, IOiydyeHWe, cobupaHHWe, pacrio3HaBaHWe U
v3yueHUe CBOMCTB YIJVIEKHMC/IOTO Tas3a, IpoBeJeHHe KauyeCTBEHHBIX Ppeaklui Ha
KapOOHAT ¥ CUJIMKAT-UOHbI U M3yueHHe TIPU3HAKOB WX TPOTeKaHHs, 03HaKOMJIeHHe C
MPOJIyKLIMe CHATMKATHOM MPOMBIIIEHHOCTH, pellleHre SKCIepUMeHTalbHbIX 3ajiau
1o Teme «Ba)kHelllllve HeMeTasl/bl U UX COeUHEHUSI».

MeTta/ibl U MX COeJUHEHHUS

OO011jas1 XapaKTepHUCTHUKAa XUMHUUECKUX 37IeMeHTOB — MeTaslJIOB Ha OCHOBAaHUH WX
rosioxkeHusi B [lepyoanueckon cucteme xuMudeckux sjemeHToB 1. V1. MeHeneeBa
Y CTpoeHUs: aTOMOB. CTpoeHMe MeTasvioB. MeTa/uinueckas CB3b U MeTa/l/InuecKast
KpUCTa//IMUecKasi peliétka. OJIEKTPOXMMUUECKWH psiJi HafpsbkeHUuHM MeTasl/ioB.
dusnyeckue W XUMHUYECKHe CBOHCTBa MeTasuioB. OOImue criocoObl TO/TydeHust
MeTa/sioB. IloHATHE O KOPpPO3WH MeTa/lJIOB, OCHOBHBIE CITOCOOBLI 3aIUTHI HUX OT



Koppo3uu. CruiaBel (CTa/ib, YyT'yH, AMOpPa/lOMUHUN, OpOH3a) U WX TpUMeHeHUe B
OBbITY ¥ IPOMBIIIIEHHOCTH.

[lesiouHble MeTasuibl: TOJIOKeHWe B [leprofuueckor CUCTeMe XWMHUYEeCKUX
sneMmeHTOB [I. WI. MeHpeneeBa, CTpoeHMe UX aTOMOB, HaXOXJeHWe B MPUPOJe.
du3nyeckre ¥ XMMHUYECKHWe CBOMCTBa (Ha mpumepe HaTtpus U Kamus). OKCUAbI U
TUAPOKCU/bI HATPUS U Kasvst. [IprMeHeHue 11[e/I0UHbIX MeTaJIJIOB U UX COeJUHEHU.

[IlesioyHO3eMe/IbHBIE  MeTa//Tbl MarHWM W KaJbLiMM:  TOJIOKeHUWe B
[Teproauueckoli cucteMe XxumMuueckux 3jeMeHToB /I. 1. MeHeneeBa, CTpOoeHUe UX
aTOMOB, HaxokJeHue B mpupoze. Pr3nueckue U XMMUUYECKUe CBOWMCTBA MarHus U
Kanblusl. BaxkHeliive coeviHeHUs1 Kanblusl (OKCHUJ, THJIPOKCH/I, CONM). JKECTKOCTh
BO/IbI U CITOCOOBI €€ yCTpaHeHwUs.

AmoMuHMN: nosiokeHWe B [leproanueckoid CHUCTeMe XMMHUYECKHUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHe aToOMa, HaxoxAeHUe B Tripupoze. dusnueckuve u
XMMHUeCKHe CBOMCTBA altOMUHUSA. AMQOTepHble CBOMCTBa OKCHZA U THAPOKCHA
aJTFOMUHMUSL.

Kene3zo: nonoxenue B [lepuoanueckor cucTeMe XUMUUeCKUX 31emMeHToB /1. U.
MeH[iesieeBa, CTpOEHME aTOMa, HaxOXeHue B rpupoje. Pr3ndeckrie U XUMUYECKHe
CcBOMCTBa >kene3a. OKcuabl, TUAPOKCUbI U conu xkeneda (II) u xkenesa (III), mx
COCTaB, CBOMCTBA U TIOTyUeHHUe.

XumuuecKuii 3KcnepumeHn:

O3HaKOMJ/IeHHe C o0pa3ljaMy MeTa/uVIoB W CIUIaBOB, HUX (DU3UUeCKUMU
CBOMCTBaMU, M3yueHre pe3ybTaTOB KOPPO3UU MeTaslyioB (BO3MOXKHO UCII0/Ib30BaHUE
BU/IeOMaTepHaioB), 0COOEHHOCTe B3aUMOJEMCTBHUSI OKCHZIA KafbI[Usl W HATpUs C
BOJI0OM (BO3MOXKHO MCII0/Ib30BaHUe BH/leOMaTepyasioB), HCC/IeOBaHUe CBOMNCTB
JKECTKOW BO/bI, MpOLiecca TOPeHUst »Kejie3a B KUCI0poJe (BO3MOXKHO MCIOJIb30BaHUe
BU/IEOMaTePUA/IOB), TPU3HAKOB TMPOTEKAHUS KauyeCTBEHHBbIX peaklld Ha WOHBI:
MarHusi, Kajbllys, aJlOMUHUsS, LMHKa, >xene3a (II) u xenesa (III), memu (II),
HaO/TI0/IeHre W OMKCcaHue TPOLeCCOB OKPAITUBAHUS TI/TaMeHN MOHAMH HaTpUsl, KaJlist
M  Kajblusi  (BO3MOXHO  HCIIO/Ib30BaHUE  BH/JE€OMaTepuasioB), HCC/IeJOBaHUE
aM(OTepHbIX CBOMCTB THAPOKCHJA aJIOMUHMSI W THJPOKCHJA I1[MHKA, pelleHUe
5KCIepUMEHTA/IbHBIX 3a/jau M0 TeMe «Ba)kHeUllre MeTasllbl U UX COeIUHEHUS».

XuMHSA M OKpYXKawlnas cpeaa

BeilectBa ¥ Marepuasibl B TIOBCEJHEBHOM >KM3HM 4YejioBeKa. be3omacHoe
WCTI0/Ib30BaHKe BeIecTB M XUMUUECKUX peaklyid B ObiTy. IlepBasi momoiip Tpu
XUMHUECKUX 0’KOTraxX U OTPaBJIEHUSIX.

XyMUUeCcKoe 3arpsi3HeHUe OKpY’Karollleld cpeabl (rpefesibHasi AOMyCTUMast
KOHLIeHTpalus BelecTs, gasee — [1/JK). Ponb xumMuy B pelleHMM 3KOJIOTMYEeCKUX
ripobsieM.

Xumuueckuii IKcnepumeHm:

n3yueHre oOpasi[oB MaTepuanoB (CTEK/IO, CIUIaBbl MeTasuIOB, MOJMMEpHbIe
Marepuarbl).

Mesicnpeomemmble ceszu



Peanu3zanuss MeXIpeJMeTHBIX CBfi3eM IPpU M3yuyeHUWUM XWMHUM B 9 Kiacce
OCYILIeCTBJISIETCS] Uepe3 UCI0JIb30BaHue KakK OOIIMX eCTeCTBeHHO-HayUYHbIX TIOHSTHM,
TaK W TOHATUM, SBJISIOLIUXCS CUCTEMHBIMU /151 OTAE/IbHBIX TIPeJMETOB eCTeCTBEHHO-
HayuyHOTO LIMKJ/IA.

OO1e ecTeCTBeHHO-HayuHble TIOHSATHS: HayuyHbId (haKT, TUIOTe3a, 3aKOH,
TEOpUsl, aHalu3, CUHTe3, KiacCupUKalus, TepUoJUUIHOCTb, Hab/roAeHue,
5KCIMepUMEeHT, MO/le/IMpPOBaHue, u3MepeHue, MO/ie/ib, siBjieHue, TapHUKOBLIN 3¢ (eKT,
TeXHOJIOTUsl, MaTepHaJbl.

dusuka: Marepusi, aToM, 3/1eKTPOH, [IPOTOH, HEUTPOH, UOH, HYK/H/, U30TOIIbI,
PaJiM0aKTUBHOCT, MOJIeKy/1a, 3/IeKTPUYeCKUU 3apsf, TIPOBOZIHUKH,
TIOJTyTIDOBO/IHUKH, JU3/IEKTPUKY, (DOTO3/1eMEHT, BelleCTBO, Teo, 00bEM, arperaTHoe
COCTOSIHME BelecTBa, ras, pacTBOpP, pPacCTBOPUMOCTb, KpPHCTa/yIMyecKas pellfTKa,
CruiaBbl, (pr3UUeCKre BeJIMUMHBI, eZJMHULIBI U3MepeHusi, KOCMUYeCKOoe MPOCTPaHCTBO,
TUIaHeThl, 3B€31b1, CoJHILe.

Buosorusi: QoTtocuHTe3, AbixaHue, Ouocdepa, 3KOCHUCTeMa, MHUHEpPabHbIE
yI00peHusi, MUKPO3/IeMeHTbI, MaKpPO3JIeMeHThI, TTUTaTe/IbHbIe BelljecTBa.

['eorpadms: atmocdepa, rugpocdepa, MUHepasbl, TOPHbIE TTOPOABI, MOJIe3HbIE
MCKOTaeMble, TOTIJIMBO, BOJIHbIE PeCYPChI.



INTAHUPYEMBIE PE3YJ/IbTATblI OCBOEHUSA IIPOI'PAMMBI IIO
XMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JINUHOCTHBIE PE3YJ/IbTATBI

JINUHOCTHBIE ~ pe3y/bTaThl OCBOEHWsS TIPOTpaMMbl OCHOBHOTO  0OIIlero
oOpa3oBaHusi [OCTUTalOTCs B XxoJe OOyueHUs] XUMUU B eJUHCTBe yueOHOU U
BOCIUTATE/IbHOU [1eATeIbHOCTU B COOTBETCTBUM C TPAAULMOHHBIMUA DPOCCUMUCKUMU
COLIMOKYJIbTYPHBIMA U IyXOBHO-HPaBCTBEHHbIMH LIEHHOCTSIMU, TPUHSITBIMU B
oOiiecTBe TMpaBWIaMd M HOpPMaMU TIOBe/leHHsI UM CIIOCOOCTBYIOT TIpolieccam
CaMOII03HAHUSsI, CAMOPA3BUTHS U COL[MA/IM3aLUM 00yYaroIXCsl.

JIn4HOCTHBIE pe3y/bTaThbl OTpakaroT TOTOBHOCTh oOyuaroLuXxcs
PYKOBO/ICTBOBATbCSI ~ CUCTEMOW  TO3UTUBHBIX  LIEHHOCTHBIX OpWUEHTaUUd U
pacIlvpeHyre OnbITa AesiTe/lbHOCTA Ha e6é OCHOBE, B TOM YMCJIe B YaCTH:

1) naTpuoTHUECKOTr0 BOCIIMTAHUA:

LIEeHHOCTHOT'O OTHOILLIEHUSI K OTeUeCTBEHHOMY KY/JbTyPHOMY, UCTOPUYECKOMY U
HAayyHOMY HaC/Je[lul0, TOHWUMaHWs 3HAaueHUs XUMUUECKOM HAyKh B JKU3HU
COBpEMEHHOTr0 O00ITlecTBa, CIIOCOOHOCTH BJaZieTb [JOCTOBepHOW WH(OpMaryeid o
repe/ioBbIX JIOCTWKEHUSX W OTKPLITHUSIX MHPOBOM M OTeueCTBEHHOW XWMUU,
3aMHTEPEeCOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTPOMCTBe MUpa U 0bIIeCTBa;

2) rpa)XIaHCKOT0 BOCIIUTAHMSA:

Mpe/CTaBleHUs] O COLMAJbHBIX HOpPMax U TMpaBWIaX MeXJIUUYHOCTHBIX
OTHOIIIEHW! B KOJIJIEKTHBE, KOMMYHMKAaTUBHOW KOMIIETEHTHOCTA B OOII[eCTBEHHO
TI0/Ie3HOM, yueOHOMCC/IeZi0BaTeIbCKOM, TBOPUECKON 1 APYTUX BUAAX [IeATETbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOW [esiTeIbHOCTU TIPH  BBITIOJTHEHUU
yueOHBIX, TI03HaBaTeMbHBIX 3aJjad, BBITIOJHEHUM XUMHUYECKHUX 3SKCIIepUMEeHTOB,
CO3/laHMY yueOHBIX TPOEKTOB, CTPeM/IeHUsI K B3aUMOIIOHUMaHHWIO ¥ B3aUMOIIOMOILH
B TIpoIiecce 3Toi yueOHOM iesiTe/IbHOCTA, TOTOBHOCTH OLIEHWBATh CBOE TIOBe/leHHe U
MOCTYIKU CBOUX TOBapHILeN C MO3ULMKM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM
0CO3HAaHUS MOCJIe/[CTBUM TTOCTYMKOB;

3) HeHHOCTU HayYHOr0 MO3HAHUA:

MUPOBO33pEHUYECKHE TIpe/ICTaB/eHUsI O BellleCTBe U XHWMUUECKOM peakl[vu,
COOTBETCTBYHOII[UE COBPEMEHHOMY YDOBHIO pPa3BUTHS HAyKU U COCTaBJISIFOLLIUE
OCHOBY /Il TIOHWMaHHs CYIIHOCTM HAay4YHON KapTWHBI MHpa, Tpe/CTaB/ieHus 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTHS TIPUPO/IbI, B3aMMOCBS35X Ue/ioBeKa C
MPUPOJHOM CpeJior, O POJIU XUMHHU B MTO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

r0o3HaBaTe/ibHble MOTHBBI, HarpaB/ieHHble Ha TI0JlydyeHWe HOBBIX 3HAHUM 1O
XUMHH, HeoOXoAuMble i OObSICHEHHWS HaOJ/IF0jaeMbIX ITPOLIECCOB U SIBJIEHHH,
NO3HaBaTe/IbHOM, WH(GOPMAIMOHHOW W YMTaTeNbCKOW Ky/JbTypbl, B TOM 4YHCJIe
HaBBIKOB CaMOCTOSITe/IbHOM paboThl C  yueOHBIMH TeKCTaMH, CITPABOYHOM
UTEpaTypod, [JOCTYIIHBIMA TeXHUUYECKUMH Cpe/iCTBaMHd  HWH(OPMALIMOHHbBIX
TeXHOJIOTUM;



vHTepeC K 0OydyeHHIO M TIO3HaHWIO, JH0O03HATENBLHOCTb, TOTOBHOCTb W
CocoOHOCTh K caM00Opa30BaHUIO, POEKTHOM U UCC/Ie/[OBaTeTbCKON JesiTe/TbHOCTH,
K 0CO3HAaHHOMY BBIOODY HaTlpaB/IeHHOCTH ¥ YPOBHSI 00yueHUs B JabHeHIIeMm;

4) ¢hopMupoBaHus KY/IbTYPbI 3A0POBbSI:

0CO3HaHUe 1[eHHOCTU >KU3HH, OTBETCTBEHHOT'O OTHOIIIEHUSI K CBOEMY 3/I10POBBIO,
YCTAaHOBKM Ha 3/I0pPOBbIM 00pa3 >KU3HHW, OCO3HaHWe TIOCeCTBUNA W HemnpusTHe
BpeIHbIX  TpuBBIUEK  (yrmoTpebseHWs  ajKOTO/s, HApKOTHKOB,  KYypeHHS),
HeoOXoAMMOCTU  COO/IOJeHrsT TpaBua  0e30macHOCTW TIpU  obOparijeHuu  C
XUMUUeCKVMH Bell|eCTBaMU B ObITY U peaibHOM >KWU3HU;

5) TPyA0BOro BOCIIMTAHMSA:

WHTepeC K MPaKTUYeCKOMY M3yueHHI0 mpodeccuii U Tpyja pa3idyHOro pofa,
yBa)keHUe K TPYy/ly U pe3y/bTaTaM TPY/A0BOU JiesiTe/IbHOCTU, B TOM UHC/ie Ha OCHOBe
TIpUMeHeHHsl TIpeMeTHbIX 3HaHUM TI0 XUMHH, OCO3HAHHBIN BbIOOP UHIWBUAYaTbHON
TPAeKTOPUM TIPO/IO/DKEHHST 00pa30BaHUSI C YYETOM JIMUHOCTHBIX HHTEPECOB U
CTIOCOOHOCTH K XWMHH, OOITIeCTBEHHBIX WHTEPeCOB W TOTPeOHOCTeM, YCIeITHOH
rpodeCcCHOHATLHOM /IesITe/IbHOCTA M PA3BUTHSI HEOOXOAUMBIX YMeHHH, TOTOBHOCTD
aZlanTUPOBATLCS B TIPO(eCCUOHA/ILHOU CpeJe;

6) 3K0/10rMUecKoro BOCIUTaHUA:

9KOJIOTUUECKH 1[esiecoo0pa3Hoe OTHOIIIEHWe K TIPUPO/ie KaK UCTOUHMKY JKU3HU
Ha 3emsie, OCHOBe €€ Cyl[eCTBOBaHUS, TMOHMMaHWe LIEHHOCTA 37[0pPOBOTO U
Oe3omacHoro oOpa3a JKW3HH, OTBETCTBEHHOE OTHOIIIEHHe K COOCTBEHHOMY
¢bu3nuecKoOMy U TICUXWYeCKOMY 3/J0POBbIO, OCO3HAaHWE LIeHHOCTU COOJII0/IeHus
ripaBuI 6e30MacHOro ToBe/leHHs TIpU paboTe C BellleCTBaMU, a TakKKe B CUTYaL[UsIX,
yTPOJKAIOIIUX 3/J0POBBIO U XKU3HU JIFOIeH;

CTIOCOOHOCTH TIPUMEHSITb 3HAHUS, T0JiydaeMble TIDU W3yUYeHUU XUMUH, AJis
pellleHus1 3ajlay, CBSI3aHHBIX C OKPY’Karollled MPUPOJHOU CpeoM, AJs1 TOBbILLIEHUS
YPOBHSI ~ 9KOJIOTUUECKOW  KyJbTYpbl, OCO3HaHWS TI/700a/bHOTO  XapakTepa
9KOJIOTUUECKUX Tpo0jieM U TyTed WX peIleHus ITOCPeJCTBOM MeTO/0B XWMUH,
9KOJIOTMYECKOTO MBIIILJIEHUs], YMeHHUsI PYKOBO/ICTBOBAaThCSI UM B T103HaBaTebHOM,
KOMMYHHUKATUBHOM M COLIMA/ILHOM MpaKTUKe.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTarnpeAMeTHBIX Ppe3y/IbTaTOB BbIJIENSIIOT 3HAUWMble  [IJisi
(hopMHpOBaHUST MHUPOBO33peHHsST 00IIleHayuHble TIOHATHSA (3aKOH, TEOPHS, TTPUHLIUII,
rurnoTte3a, (akT, cuUCTeMa, TIPOLIeCC, JKCIIEPUMEHT W [Apyroe.), KOTOpkIe
WCTIO/Ib3YIOTCS B €CTeCTBEHHO-HAayUHBbIX yuyeOHBIX MpeAMeTax W TIO3BOJISIIOT Ha
OCHOBe 3HaHUM U3 ITUX TpeMeTOB (HOPMUPOBATH TpeZCTaB/ieHHe O IIeJIOCTHON
HayuyHOW KapTWHe MUpa, U yHUBepcajbHble yueOHbIe [eHCTBUS (TT03HaBaTe/bHbBIE,
KOMMYHUKaTUBHbBIE, pPeTy/ISITHBHbIE), KOTOpble obecrieunBaioT (HOpMUpOBaHUe
TOTOBHOCTH K CaMOCTOSITE/IbHOMY TIJITAHUPOBAaHUIO U OCYIIIECTB/IEHHIO yueOHOM
J1esiTeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE yueOHbIe [eHCTBUS

Bba3oBble jiorHuecKue AeiiCTBUA:



yMeHUsI UCIO/Ib30BaTh TMPUEMBI JIOTUYECKOTO MBbIIIEHUS TIPU OCBOEHUU
3HAaHWM: pacKpbIBaThb CMBICI XUMHWUECKUX TOHSATHM (BbIAE/SATh MX XapaKTepHble
MpU3HAaK{, yCTAHAB/MBaTh B3aUMOCBSI3b C JIDYTMMHU TMOHSTUSIMM), HCII0/Ib30BATh
TIOHATUS [T 0OBSICHEHHUsI OTZAe/bHBIX (DaKTOB U SIBJIEHUM, BbIOMpAaTh OCHOBAHUS U
KpUTEpUX /18 KIacCU(UKALMM XMMHUYECKUX BelleCTB M XUMHUECKUX peakLUi,
yCTaHaB/MBaTh TIPUYMHHO-C/IEICTBEHHbIE CBSI3W MeXAy OO0beKTaMu W3yueHwus,
CTPOUTH JIOTUYECKHE pacCyX[eHusi (MHAYKTUBHbIE, NeAyKTUBHbIE, 10 aHaJ0run),
JlefiaTh BbIBO/IbI U 3aK/TFOUEHHUSI;

yMeHUe TIpUMeHsTh B TpOLlecce T[I03HaHUS TIOHATUS (TIpeMeTHble U
MeTarpeMeTHbIe), CUMBOJIMUeCKUe (3HAKOBbIe) MOjeNU, UCIO/Ib3yeMble B XUMUU,
1peoOpa3oBbIBaTh IIMPOKO TPUMeEHsieMble B XUMWUW MO/e/ibHble TIpeJCTaBeHus —
XMMHUUeCKMH 3HaK (CMMBOJI 3J/ieMeHTa), XuMuueckass (opMysa U ypaBHeHUe
XUMUUECKON peaki[uu — TIpU pellleHUd yuyeOHO-TI03HaBaTe/bHBIX 33/lay, C yuéTOM
3TUX MOJe/IbHBIX TIpeJCTaB/IeHU BbBISBISATE W XapaKTepU30BaTh CYl[eCTBEHHbIe
TIPU3HAKU H3yYaeMbIX OOBEKTOB — XMMHUYECKUX BelL[eCTB U XUMHUUYEeCKUX peaki[ui,
BBISIB/IATE ~ OOIIMe  3aKOHOMEpPHOCTH,  TMPUYMHHO-C/e[CTBEHHbIe  CBSI3U U
TIPOTUBOPEUMs B U3yuaeMbIX MPOLIeCCax U SIBIEHUsIX.

Ba3oBblie HccieioBaTe/IbCKHe JJeHCTBUSL:

yMeHUe WCI0/b30BaTh I10CTaB/eHHbIE BOMPOCHl B KaueCcTBe WHCTPYMEHTa
MO3HaHUS, a TaKKe B KaueCTBe OCHOBBI Z/is1 ()OPMUPOBAHUSI TUTIOTE3bI TI0 NPOBEPKe
TIPAaBWIbHOCTU BbICKa3bIBa€MbIX CY KIEHUM;

npyuobpeTeHre OMbITa I10 T[JIAHUPOBAaHWIO, OpraHW3al[ii U TPOBe/IEHHIO
yueHHYeCcKMX 9SKCIIepUMEeHTOB, yMeHHe HabmogaTh 3a XO0[0M  TIpoljecca,
CaMOCTOSITeJIbHO TIPOTHO3WMPOBaTh €ro pe3y/bTaT, (OopMyJuUpoBaTh 00001leHUsT U
BLIBO/IbI 110 pe3y/bTaTaM ITPOBEJEHHOTO OMbiTa, UCCAeI0BAaHMUs, COCTAB/ISITh OTUET O
TIpO/ie/IaHHOM paborTe.

Pabora c uHopmanmeii:

yMeHHe BbIOMpaTh, AaHAJM3UPOBaTh U WHTEPIIPETHPOBaTh HH(MOPMAIHIO
pas3/IMuUHBIX BUJOB U (DOPM TpeJCTaB/ieHus], MOyyaeMyl0 U3 pa3HbIX HWCTOUHUKOB
(HayuyHO-TIOIYJISIPHAs JIUTepaTypa XUMHUUECKOTO COZIep>KaHusl, CTIpaBOUHbIe 10Co0Ous,
pecypcbl VIHTepHeTa), KpUTUUECKU OL€eHWBATh MPOTHBOPEUMBYIO U HEJOCTOBEPHYIO
VH(OpMaLHIO;

yMeHHe TIpUMEHSITb pa3/IMuHble MEeTOZAbI W 3alpochl TpU TIOWCKe U 0TOope
vHbOpMallid ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAWMBIX [Jisi BBITOJHEHHS
yueOHBIX W TM03HaBaTeIbHBIX 3aZlau OMpeZie/IEHHOTO TWIIa, TIpUOOpeTeHre OIbiTa B
obacTM  WCMOMB30BaHUS  WMH(GOPMAILMOHHO-KOMMYHUKATUBHBIX  TE@XHOJIOTHM,
OBJIaJileHUe KYJIbTYPOW aKTHBHOI'O MCIO/Ib30BaHUS Pa3/IMUHbIX MMOMCKOBBIX CUCTEM,
CaMOCTOSITE/IbHO BBIOMpATh ONMTHUMa/bHYIO (GopMy MpejcTaBieHus WHGOpMALUUA U
W/UTIOCTPUPOBAaTh  pelllaemMble 3a/jlauyd  HeC/A0)KHbIMA CXeMaMH, Juarpammami,
ApyrumMu popmMamuy rpadvKu U UX KOMOUHAIUSIMU;

yMeHWe WCMO/Mb30BaTh W aHaAM3uMpoBaTh B  Tipolecce yuebHOW U
WCC/Ie[JOBaTe/IbCKON IesITe/IbHOCT HMH(OPMALIMI0 O BJIMSHUM TIPOMBILLIZIEHHOCTH,
CeJIbCKOT0 X03sIMCTBa U TPAHCIIOPTA Ha COCTOSIHUE OKPYKarollieil MPUPOAHOM Cpefibl.



KoMMyHUKaTHBHbIE YHUBepPCabHbIe yueOHbIe 1elCTBUA:

yMeHUS 3aZjlaBaTh BOMPOCHI (B XO/e Auanora u (Wih) AUCKYCCUM) MO CyIeCTBY
obcyxmaemoii Tembl, (OpMYyJUpOBaTb CBOU  TIPEJJIOKEHUSI  OTHOCUTEBHO
BBITIOJIHEHUSI TTPe/IJI0XKEHHOM 3a/iauu;

yMeHUsI ~ TpeACTaBlsATh  TOAyueHHble  pe3y/bTaTbl  [M03HaBaTe/JbHOMU
J1esITeTbHOCTU B YCTHBIX Y MUChbMEHHBIX TeKCTax; JienaTh Mpe3eHTallui0 pe3yabTaToB
BBITIO/THEHUST XUMUUECKOro JKCriepuMeHTa (71abopaTOpPHOTO OMbITa, J1abopaTopHOM
paboThI 10 HMCCeJ0BaHUIO CBOMCTB BeIIeCTB, yueOHOr0 MpoeKTa);

yMeHUs yueOHOrO COTpyJHHWYECTBA CO CBEPCTHMKAMH B COBMECTHOMU
M03HaBaTe/IbHOM Y MCC/e/I0BaTe/IbCKOW JesiTe/TbHOCTU MPY PelleHUH BO3HUKAIOIIUX
nmpobsieM Ha OCHOBe y4éTa OOIMX WHTEpeCOB U COIJIACOBaHUSI TO3ULIUA
(o6cyxmenusi, 0OMeH MHEHUSIMH, «MO3TOBble IITYPMbI», KOOPAWHALIUS COBMECTHBIX
JIeWiCTBUM, Orpe/ie/ieHHe KPUTEPHEB ITI0 OLIeHKe KaueCTBa BBITIOJIHEHHOW pabOThI U
Aipyrue).

PeryiAaTHBHBIE YHUBEPCA/IbHbIE yUeOHbIe JeliCTBHS:

yMeHUe CaMOCTOSATebHO OImpejeNsaTh L/l [JesiTe/IbHOCTH, T1JIaHUPOBAaTh,
OCYIIIeCTBJISITh, KOHTPOJMPOBaTh W TIPU HEOOXOAUMOCTH KOPPEKTHPOBAaTh CBOIO
JesiTeIbHOCTh, BbIOKMpaTh Haubosiee 3PdeKTHBHBIE CIIOCOOLI pellleHusi yueOHBIX U
MO3HaBaTe/bHbIX  33jlay, CaMOCTOSTE/IbHO COCTaB/SATh WIM KOPPEKTHUPOBATh
Tpe/lJIOKeHHbI  a/ifOPUTM  IEMCTBUIM TP BBIOHEHUM 3a/laHUM € YUYETOM
TOJIyueHus] HOBbIX 3HaHWM 00 M3yuaeMbIX OOBEKTax — BellleCTBaXx U peaklUsX,
OLIeHUBaTb COOTBETCTBME TIOJIyUYEHHOTO pe3yJibTaTa 3asiBJIeHHOW Le/k, yMeHHe
WCII0/Ib30BaTh Y aHa/IM3MPOBaTh KOHTEKCTHI, Mpe/ijlaraeMble B YCJIOBUU 3a/JaHUM.

INMPEAMETHBIE PE3YJ/IBTATBI

B cocraBe TIpeMeTHBIX pe3y/JbTaTOB TI0 OCBOEHHUIO 00s3aTesBLHOr0
cofep>XaHHs, YCTAHOB/IEHHOTO [IJaHHOMW (eaepanbHOi paboueli IporpamMmou,
BBIZIEJISTIOT: OCBOEHHBbIe OOYyUarol[UMHCS HaydHble 3HAHWS, YMEHUsS U CII0COOBI
JIefiCTBUM, BU/IbI eSITeIbHOCTH 10 TOJTyUeHWI0 HOBOTO 3HaHUs, ero UHTepIipeTaliui,
1peoOpa30BaHUIO 1 TIPUMEHEHHIO B Pa3/IMUHBIX YUeOHBIX U HOBBIX CUTYyaI|HsX.

K koHIly 00yueHusi B 8 K/iacce mpefiMeTHbIe pe3y/bTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpaXkaThb C(HOPMUPOBAHHOCTD Y 00yJarOIIUXCsl YMEHHIA:
pacKpbIBaTh CMbIC/T OCHOBHBIX XUMHUUYECKUX MOHSATUM: aTOM, MOJIeKyJla, XUMHAYeCKUN
3/IeMeHT, TPOCTOe BeleCTBO, CJ0KHOe BelleCcTBO, CMeChb (OJHOpOAHasi U
HeOJHOPO/IHasl), Ba/eHTHOCTb, OTHOCWTEe/bHAasi aTOMHasi W MOJIeKy/sipHas macca,
KOJIMYEeCTBO BelecTBa, MOJb, MOJIIpHasi Macca, MaccoBasi J0Jii XHMUUeCKOro
jjieMeHTa B COeAMHEeHWU, MOJISIDHBIM 00BEM, OKCH], KUCJIO0Ta, OCHOBaHWE, COJIb,
5/IeKTPOOTPULIATeTbHOCT, CTereHb  OKWC/AeHUs,  XUMMUUYecKass  peakuus,
K/laccu(uKallds peakiuii: peakllud COeJWHEeHUs, peakKlUM Ppa3/ioKeHHUs, peakluu
3aMellleHusi, peaklydyd OOMeHa, 3K30- W SHJOTepMUUYeCKUe peaklyd, TeryioBou
3pdeKT peakiuu, SOPO aTOMa, 3JEKTPOHHBLIM CJI0M aToMa, aTOMHasi OpOWTasb,
paJilyC aToMa, XMMUUeCKasl CBsI3b, TMOJISIPHAasi W HeToJisspHasi KOBaJIeHTHasl CBSi3b,
VMOHHas CBsI3b, MOH, KATMOH, aHWOH, PaCTBOP, MaccoBas Zl0Jisl BellleCTBa (TIpOLleHTHast
KOHIIeHTpal[us1) B pacCTBOPE;



WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWUMUUYECKHX TMOHSITUM W NPUMEHSITb 3TU
TIOHSITHS TIPU OTNTMCAHUM BeLLeCTB U UX TNpeBpalleHUi;

VICII0/Ib30BaTh XMMHUYECKYH) CHUMBOJIMKY [JJIs COCTaB/ieHHsi (OpMyJs BeLecTB U
ypaBHEHUM XUMUYECKUX peaKIui;

oripejieiATh Ba/JIEHTHOCTb aTOMOB 3/IEMEHTOB B OMHApHBIX COeAWHEHUsIX, CTelleHb
OKUCJIEHHs 3/IeMEHTOB B OWHApHbIX COeJWHEHUsX, TMPUHAJJ/IeXHOCTh BeIecTB K
orpezieIEHHOMY K/acCy coeuHeHWWd 1o ¢GopMysiaM, BHUJ, XUMHUECKOH CBSI3U
(KoBasieHTHast U MOHHAsi) B HEOPraHUUeCKUX COeUHEeHUSIX;

packpeiBath cMbICI Ilepuoanyeckoro 3akoHa /[l. 1. MenpeneeBa: 1eMOHCTPUPOBATH
MOHUMaHWe TMepUOJNUeCKON 3aBUCHMOCTU CBOMCTB XUMMUUECKHX 3/IEMEHTOB OT MX
nosioxkeHust B [lepuojuyeckold cucTeme, 3aKOHOB COXpPaHEHHMs] MacChl BeLeCTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJ/IIPHOTO YUeHUsl, 3aKOHa ABOraipo;
ONKMChIBaTh U XapakTepu3oBaTb TabmuuHyro ¢opmy I[lepuoguueckoil cucTeMbl
XUMHUUECKHX 3JIEMEHTOB: pa3/MyaTrh IOHATUS «IJlaBHas nojrpynna (A-rpymnmna)» U
«riobouHass moarpymnmna (b-rpynma)», Manble W OGosbllMie TMepUOAbI, COOTHOCHUTh
o0o03HaueHUsI, KOTOpble UMerTCsl B Tabsmile «[leproanueckasi cucTeMa XUMUUECKUX
sneMeHTOB [1. I. MeHienieeBa» C UMCIOBBIMU XapaKTePUCTUKaMU CTPOEHHsI aTOMOB
XUMHAYEeCKUX 3JIeMeHTOB (COCTaB W 3apsifi sapa, o0lllee UUC/IO 37eKTPOHOB U
pacrpejiejieHUe UX IO 3JIEKTPOHHBIM CJI0SIM);

K/acCM(ULMPOBaTh ~ XUMHUUeCKHWe  3/eMeHTbl, HeOpraHhyeckue  BelecTBa,
XUMHUUEeCKHe peaklyu (M0 YMC/Iy U COCTaBY y4YaCTBYIOLIMX B peakL{ BellecTB, IO
TeryioBoMy 3¢ deKTy);

XapaKTepu30BaTh (OINKChIBAaTh) OOl[e XUMHUUECKHe CBOMCTBA BeIeCTB PA3/IMUYHbIX
K/IacCOB, TOATBEpPXKZJasi OINuCaHuWe TIpUMepaMu  MOJIEKY/SIPHBIX — ypaBHeHUM
COOTBETCTBYHOIIMX XUMHUUYECKUX peakluii;

MIPOrHO3UPOBaTh CBOMCTBA BeIECTB B 3aBUCUMOCTH OT MX KaueCTBEHHOI'O COCTaBa,
BO3MO)XHOCTH MPOTEKaHUS] XUMUYECKUX TTPeBpallieHU B Pa3/IMUHbIX yC/I0BUSX;
BBIUHC/ISITE OTHOCUTENBHYIO MOJIEKY/ISIDHYIO M MOJISIDHYIO MacChl BeLeCTB,
MacCOBYIO JIOJIF0 XUMHUYECKOT0 3/IeMeHTa 10 opmyJie COeJUHEHUs], MaCCOBYO JJ0JTHO
Bell|eCTBa B paCTBOPe, IPOBOJWTh PaCU€ThI 110 yPaBHEHHIO XMMUUECKOM peakKLiy;
TIPUMEHSITb OCHOBHbIE OTepalii MbICJIUTE/bHOUN /1eaTe/TbHOCTH — aHalu3 U CUHTE3,
cpaBHeHMe, 000011jeHNe, CUCTeMaTH3al[|io, KIacCU(UKal1Io, BbISIBIeHHe TIPUUNHHO-
C/1e[ICTBEHHBIX CBSi3el — /IJI1 U3yueHUsl CBOMCTB BeIeCTB U XMMHUYECKUX DPeakLvi,
eCTeCTBeHHO-HayuHble ~ MeTOZAbl  TO3HaHWsA —  HaOmoAeHue,  U3MepeHHe,
MO/Ie/IMpOBaHue, SKCIIepUMEHT (peaslbHbIM ¥ MbIC/IEHHBIN);

C/ie[loBaTh TpaBWiaM TIOJb30BaHUSI XUMHUECKOW TIOCyZod U JlabopaTOPHBIM
o0opyJoBaHreM, a Take IpaBuiaM obOpallleHusi C BellleCTBaMU B COOTBETCTBUM C
MHCTPYKLMSIMA TIO  BBIMOJIHEHUIO /1aDOpaTOPHBIX ~XUMHUUECKUX OIBITOB  TI0
TOJIlyUeHUI0 W CcoOMpaHMI0 Ta3000pa3HbIX BeleCcTB (BOAOPOZA WM KHUCJIOPOA),
TIPUTOTOB/IEHUIO PacTBOPOB C OMNpeJe/IEHHOM MacCOBOW J0/ied pPacTBOPEHHOIO
BellleCTBa, IUIAHMPOBAaTb U  TPOBOJAWUTH  XUMHUYeCKHe  JIKCIIePUMEHThI 110
pacrno3HaBaHUIO PACTBOPOB LeI0YEN U KUC/IOT C MOMOLbI0 UHIWKATOPOB (JIaKMYC,
(dheHON(TaNnenH, METUIOPAHXK U IPYTHE).



K koHily 0byueHusi B 9 Kjiacce ripeiMeTHble pe3y/bTaTbl Ha 6a30BOM YpOBHe
JIOJDKHBI OTpa)kaTh CPOPMUPOBAHHOCTD Y 00yUarOIUXCsl YMEeHUM:
pPacKpbIBaTh CMbIC/T OCHOBHBIX XUMUUECKUX TOHSATUN: XUMUUECKUM 37IeMeHT, aToM,
MOJIeKyJla, HWOH, KaTWOH, aHWOH, TPOCTOe BeLeCTBO, CJIOXKHOe BeLeCcTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATe/IbHOCTD, CTeMeHb OKUC/IEHWs, XUMUUeCKasl peakius,
XUMHUeCKasl CBs3b, TETJIOBOM 3((deKT peakliu, MOJIb, MOJISIPHBIM 00BEM, pacTBOD,
3J1EKTPO/IUTBI, He3IEKTPOJIUTBI, 3JIeKTPOJIMTHYECKast JUCCOLUALIUS, peakiui HOHHOTO
obMeHa, KaTanmu3aTop, XMMHYECKOe paBHOBecHe, oOpaTHMMble U HeoOpaTUMbIe
peakiu, OKHUC/IUTE/IbHO-BOCCTaHOBUTEJIbHbIE peakiuy, OKHWC/TUTE b,
BOCCTaHOBUTE/b, OKHC/IE€HHWe U BOCCTAHOBJIEHWE, a/l/IOTPONUs, aM(OTepHOCTb,
XUMUYecKass CBsi3b (KOBajieHTHasi, HOHHasl, MeTa/ulhueckasi), KpHUCTaidyecKas
peléTka, KOppo3usl MeTa/lJIOB, CIIaBbl, CKOPOCTb XMMHUUYECKOW peakLuu, MpeenbHO
fonycrtumas KoHeHTpauus [1/1K BeliecTtsa;
W/UTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMWUYECKUX TOHSATHUN W MPUMEHSITh 3TU
TIOHSITHS TIPU OTMCAHWUU BellleCTB U UX TPeBpallleHul;
WCIO/Ib30BaTh XUMHUYECKYH0 CHUMBOJIMKY [JIi COCTaBjeHUs: (OpMy/ BelleCTB WU
yPaBHEHUU XUMHUUYECKHX peaKlvu;
onpeensaTh BaJe€HTHOCTb U CTeleHb OKUC/IEHUS XUMUUeCKUX 3/IeMEeHTOB B
COeJMHEeHUSX Pa3/IMYHOr0 COCTaBa, IMPUHA/JIEKHOCTh BEIeCTB K OMpefenéHHOMY
KJIaCCy COeIMHeHWW Mo opMysaM, BUJ, XUMUUECKOW CBSI3U (KOBasjleHTHasi, MOHHas,
MeTa/uIhuecKasi) B HeOpraHWYeCcKHWX COeJIMHEeHUsIX, 3apsj] MOHa II0 XWMUUeCKOU
dbopmyJie, XxapakTep Cpe/ibl B BOJJHbIX PaCTBOpax HeOpPraHUUeCKUX COeMHEeHUM, TUII
KPUCTa/UTMUeCKOW PeIIETKH KOHKPETHOTO Bell|eCTBa;
packpeiBath cMbIc/ [lepuoanueckoro 3akoHa [I. V1. MeHesieeBa U 1eMOHCTPUPOBATH
ero TIOHWMaHHe: OTIMChIBAaTh U XapaKTepu30BaTh TabmuHyto popmy [Teproanueckoit
CUCTEMbl XMMUUECKUX 3/IEMEHTOB: pa3/iMyaTh MOHSTUS «r/aBHas noarpynna (A-
rpynma)» u «mobouHass nozarpyma (b-rpymnma)», masible u Oosibliie TIePUO/BbI,
COOTHOCUTh 0003HaueHusi, KOTOpble HUMEIOTCS B TEepUOANUeCKOW Tabsuie, C
YMCIOBBIMU XapaKTePUCTUKaMU CTPOEHUsI aTOMOB XMMUUECKUX 37IeMeHTOB (COCTaB U
3apsif sifipa, oOIllee UYMCIO 37eKTPOHOB U pacIipefie/ieHHe WX T10 3eKTPOHHBIM
CJ105IM), OOBSICHSITH 00ILI[e 3aKOHOMEPHOCTH B M3MeHeHWU CBOWCTB 3JIEMEHTOB U UX
CcoeIMHEHU B Tpe/iesiaX MaJibIX MepUO/IOB U IJIaBHBIX MOATPYMI C YUYETOM CTPOEHUS
VX aTOMOB;
K/acCU(PUIIMPOBAaTh ~ XWUMUUECKHe  37IeMeHThbl,  HeOpraHuueckue  BelllecTBa,
XUMUYeCKre peaklUu (M0 YMCIY U COCTaBYy y4yaCTBYIOIIMX B PeaklMd BeIecTB, MO
TeriIoBoMy 3¢ (deKTy, 10 U3MEeHEeHUIO CTereHel OKUCIeHUs] XMMUUeCKUX 37IeMEHTOB);
XapaKTepu30BaTh (OMUChIBaTh) 0OIMe W creluduueckie XUMUUECKHe CBOMCTBa
TIPOCTBIX U CI0XKHBIX BeIIeCTB, MO/ITBEpP)Kasi OIMcaHre TIpPUMepaMU MOJIEKYJISIPHBIX
Y MOHHBIX YPaBHEHUM COOTBETCTBYIOIUX XUMUUECKUX PeaKIiui;
COCTaB/ISAITh YPaBHEHUS SJIGKTPOJIMTUUECKOW [UCCOLMALMM KUCJIOT, Liejoued Hu
coJiel, TIOJTHbIe W COKpAIléHHbIe ypaBHEHHsI peakluii MOHHOTO oOMeHa, ypaBHeHUsI
peakuyi, IMOATBEPXJAIIIUX CyLeCTBOBAHME TeHEeTUYeCKOU CBSA3M  MeXZy
Bell[eCTBAMU pa3/IMYHbIX KJ/IaCCOB;



pacKpbIBaTh CYI[HOCTh OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX peaKiuii MoCpeiCTBOM
COCTaBJIeHUs 3JIEKTPOHHOTO OasiaHca 3TUX peakLiuii;

TIPOrHO3UPOBaTh CBOWMCTBA Bell[eCTB B 3aBUCUMOCTH OT UX CTPOEHMs], BO3MOKHOCTHU
TIPOTeKaHWsl XUMUUeCKHX MpeBpallleHui B pa3/InuHbIX YCIOBUSX;

BLIUUC/ISITh OTHOCUTENBHYIO MOJIEKY/ISIDHYIO W MOJISIDHYIO MacChl  BeIIecTB,
MacCOBYIO /IO/IF0 XUMHUYECKOTO 3jIeMeHTa 1o popmyJie coeJUHeHUsI, MaCCOBYHO JI0JTHO
Bell[eCTBa B paCTBOPe, NMPOBO/IUTh PACUYETHI 110 YPaBHEHUIO XUMHUUECKOHN peaki[uy;
cobmofaTh TIpaBWIA TIOJb30BaHUS XUMHWYECKOW TIOCYJod U JlabopaTOpPHBIM
obopyJoBaHHeM, a Takke TpaBuia OOpalleHusi C Bel[eCTBAMA B COOTBETCTBUU C
WHCTPYKLMSMA TI0 BBIIOJIHEHHIO J1TaDOPATOPHBIX XWMHYECKMX OIBITOB  TIO
TI0J/TyUeHHI0 U cOOMpPaHUI0 ra3000pa3HbIX BellleCcTB (aMMMaKa U yT/IeKUC/Ioro rasa);
TIPOBOZIUTDL peaklivH, MO/ TBeP K jatoll[e KaueCTBeHHbIN COCTaB pa3/IMUHbIX BellleCTB:
pacro3HaBaTh OMBITHBIM TMYTEM XJIOpUZ-, Opomua-, uoaua-, kapboHart-, ¢ocdart-,
CWIHKaT-, CyJbdar-, TUAPOKCHA-UOHBI, KaTWUOHbI aMMOHHUSI W HWOHBI H3yYeHHBIX
MeTaJ/JIOB, TIPUCYTCTBYIOIIIME B BO/IHBIX paCTBOPAaX HeOpraHWUecKHX BellecTB;
TIPUMEHSITb OCHOBHBIE Orepallid MbICUTE/bHON [JlessTe/TbHOCTU — aHa/u3 U CUHTe3,
CpaBHeHHe, 0000IleHHe, CHCTeMAaTH3alldio, BbISB/IEHHE ITPUUWHHO-CJIeCTBEHHBIX
CBsi3ell — /ISl M3yueHUs] CBOMCTB BeIeCTB U XMMHUUYECKUX peaKiUil, eCcTeCTBeHHO-
HayuHble MeTOJbl TIO3HAaHUS — HabO/O/eHre, U3MepeHue, Mo/le/TMpOBaHUe,
9KCIepUMEHT (peasibHbIN U MbIC/IEHHBIN).



TEMATUYECKOE IVNTAHUPOBAHUE

8 KJIACC
HaumeHoBaHue Ko/mmuyecTBo yacoB
Ne A31€/I0B 1 TeM K -~ OnekTpoHHBIE (HHU(PPOBHIE)
OHTPOJ/IbHbIE aKTHYecKHe
n/n Pasa Bcero P P o0Opa3oBare/bHbIE PeCcypChl
NporpaMmsbl paboTbI padoThI

Pa3pen 1. IlepBoHaya/ibHbIe XMMHAUYECKHE IIOHATHUSA

XUMUS — BayKHad
1.1 | ©0nacTs ecrecTBOsHaHMA 5 2 https://m.edso0o.r/YNVIX660G
u HpaKTI/II-IECKOI/I

AedTe/JIbHOCTH 4Ue/IOBeKd

BeljectBa 1 xvumuueckue

1.2 15 1 https://m.edsoo.rut/ONNXR1VFQ
peakiu

Wtoro no paszpeny 20

Pa3paen 2. BaxxHeMinue npe/jcTraBuTe/Id HEOPraHUYeCKHX BellecTB

01 Bo3ayx. Kucnopoa, 6 https:/m.eds00.r/DSBORTY30
[TonsiTie 06 oKCUIAX

2. Bomopox. Howsrue o 8 1 https://m.eds00.ru/5D61JZ6PS
KUCJIOTaxX U COJISIX

23 BoAa. PacTBophL. 5 1 1 https:/m.eds00.r/M13I5KJBM
[TousTre 06 0CHOBAHUAX
OcCHOBHBIE KJIaCChbI

2.4  HeopraHWYecKHux 11 1 1 https://m.edsoo0.ru/OTSASMOWT
coeHeHUH

Wtoro no pasnpeny 30

Pa3pen 3. [Tepuoauueckui 3akoH u [lepuoguueckas cucrema xumMudeckux 3jieMeHToB [I. 1. MeHpaeneeBa. CTpoeHue
aToMOB. XuMHUecKas CBfi3b. OKMC/INTE/IbHO-BOCCTAHOBUTE/IbHbIE PeaKI{u



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[TeproanuecKuii 3aKOH U
[Teproanueckas cucremMa

3.1  XWUMMYEeCKHUX 371eMeHTOB 7 https://m.edsoo.rt/TCBJBVWFZ
. 1. MenperieeBa.
CTpoeHue aToma
XuMuyeckas CBs3b.
3p OwuCmMIeIbHO- 8 https://m.eds00.r/F6AQABDPF
BOCCTaHOBUTE/bHbIE
peakiu
Wtoro no pasgeny 15 https://m.edsoo.rt/LRYWBJPES
Pe3epBHOe Bpems 3 https://m.edsoo.ri/KQBD02J69
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 K/IACC

Ko/nuecTBO uacoB

No HauMeHOBaHUe pa3/ie/ioB ¥ TeM OJieKTpoHHbIe (u(poBbIe)
n/m  NporpaMmal Bcero Konrponkheie Ilpaxriyeckue o0pa3oBaTe/IbHbIE PeCypPChl
padoThI padoThI

Pa3pgen 1. BeljecTBo U XMMHUYeCKHe peaKiuu
[ToBTOpEHMe U yriayOsieHre 3HaHUH

1.1 OCHOBHBIX pa3ziesioB Kypca 8 5 1 https://m.edsoo.r/EQETUT35Z
KJlacca

1o  DcHOBHbIC 3AKOHOMEPHOCTH 4 https://m.edsoo.ru/AFNALWG7U
XUMHUUYECKHX peaKirii

1.3 OMIEKTPOMHMTHUECKAs ANCCOLHALS. 8 1 1 https://m.eds00.r/KODUR50VV
XyMUUeCcKe peakiiui B pacTBOpax

Wtoro no paszeny 17

Pazpien 2. HemeTanibl U UX COeAUHEHUSA
OO611ast XapaKTepUCTHKA

2.1 XHMHUeCKUX 371eMeHTOB VIIA- 4 1 https://m.edsoo.ru/ZTN1F700I
rpymbl. ['anoreHsl
OO611ast XxapaKTepUCTHKA

2.2 XUMHUUeCKHX 371eMeHTOB VIA- 6 https://m.edsoo.ru/P3DHMFB09
rpynrbl. Cepa U eé coejviHeHUs
OO11jast XapaKTepPUCTHKA

D3  XMMHHECKUX 3/MEHTOB VA- 7 1 https://m.eds00.ru/VOXDOUX2S
rpymnbl. A3oT, pocdop u ux
CcoeTMHEeHUs
OO0111as XxapaKTepUCTHKa

2.4 XUMHUeCKuX 37ieMeHToB [VA- 8 1 2 https://m.edsoo.ru/JPJ200VIX

IPYIIbL. YTepoJ U KpeMHUM U UX



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

CcoeIMHeHUS

Wtoro no paszgeny 25

Pa3znen 3. Metasiibl M X COeJMHEeHUA

3.1 OO61me cBoCTBa MeTa/IIOB 4 https://m.edsoo.ru/GHV2L6NJ8

3p ~ DOKHEHLINe METa/b i iiX 16 https://m.eds00.r/EFKQWIHZI
coeIMHeHUsI

Wtoro no pasneny 20

Pa3pen 4. XuMmuda U oKpyxamwujasa cpeja

41  DemiecTBa i MaTepHAbl BKISHN 3 https://m.edso0.r/TENBWEF7Y
yeioBeKa

Wtoro no pasapeny 3

Pe3epBHOe Bpemsi 3 https://m.edsoo.ri/FYSRY75R9

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IIOYPOYHOE IVIAHUPOBAHUE
8 KJ/IACC

Ne
n/n

Tema ypoka

[IpegmeT xumuu. Pomnb
XVMUU B )KU3HU YesioBeKa.
Tesa v BeljecTBa

Ko/mmuecTBO 4acoB

Bcero

KoHTpo/LHBIe
padoThI

IIpakTHUueckue
padoThI

Jdara
HU3y4YeHUs

O/1IeKTpOHHBbIe M (pPOBbIe
oOpa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/L62DS2CZR

[ToHaTHE 0 MeTOax
[03HaHUS B XUMUU

https://m.edsoo.ru/9ZJAEWO050

[TpakTrueckast pabora Ne
1 «ITpaBusa paboThI B
nabopaTopyy U IPHUEMBI
oOpalijeHus ¢
nabopaTopHBIM
obopyoBaHHEM»

UucTble BeljeCTBa U
cmecH. CriocoOsI
pasziesieHds CMmecen

[TpakTuueckasi pabora Ne
2 «Pa3pmenenuve cmecei (Ha
TpUMepe OYMCTKU
TIOBAPEHHOU COJTN)»

https://m.edsoo.ru/L5EW4353D

https://m.edsoo.ru/6TME21FW8

https://m.edsoo.ru/K3LS5MCRY

ATOMBI U MOJIEKYJTbI
XUMHUUYeCKHe 3/IeMeHTHL.

3HaKu (CUMBOJIbI)
XMMUUECKUX 3JIEMEHTOB

https://m.edsoo.ru/BLS04WTB8

https://m.edsoo.ru/AH3D4DNAX



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX

[IpocTeie ¥ C/10KHBIE
BellecTsa

https://m.edsoo.ru/DXJBSTJ95

10

ATOMHO-MOJIEKY/IAPHOE
yueHue

3aKOH MOCTOSIHCTBA
COCTaBa BeIleCTB.
XumMuueckasi popmya.
BaneHTHOCTH aTOMOB
XUMHUECKUX 3/IEMeHTOB

https://m.edsoo.ru/1IMOBJ3QZ5

https://m.edsoo.ru/IMC496F X6

11

OTHOCUTe/IbHAs aToMHas
macca. OTHocuTe/TbHasA
MOJIeKy/IsSIpHast Macca

https://m.edsoo.ru/PI1IZPCIMDX

12

13

Maccogas foJist
XUMHUYECKOT0 3JIeMeHTa B
COeIMHEeHUH

KommuecTBo BerjecTsa.
Mosb. MoJisspHasi Macca

https://m.edsoo.rut/GHV58QMVE

https://m.edsoo.ru/368UNL5Y 2

14

15

16

dusnueckue 1
XHMMUUECKUe SIBJIeHUS.
XuMuueckas peakrus

[Ipu3Haku U yci1oBUs
MPOTEeKaHUsI XUMUUECKUX
peakiui

3aKOH COXpaHeHUsI MacCChl
BellleCcTB. XUMHUUeCKHe
ypaBHeHUs

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo.ru/N6DVNJKQ5

https://m.edsoo.ru/M8DS4IHVM

17

Brruvcnenus KOJ/IM4eCTBa,
MdCChI BeleCTBd I10

https://m.edsoo.rv/LUY9U3EQE



https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE

YPaBHEHUSIM XUMHUUYECKUX
peakium

18

19

20

Knaccudukaiiys
XUMUYECKUX peakLyi
(coenuHeHus,
pasoXKeHUsl, 3aMeLLeHus],
obmeHa)

M. B. JIomoHOCOB —
YUYEHBIW-3HLUKIIOMEeJUCT.
O06o006111eHIE T
crcTeMaTu3aliusl 3HaHUM

KonTposibHas pabora Nel
1o TeMe «BelectBa u
XVMUYEeCKUe peakLn»

https://m.edsoo.ru/L4807LAGB

https://m.edsoo.ru/PIWARH3AB

https://m.edsoo.ru/ON62SNERU

21

22

23

Bo3ayx — cmech rasos.
CocraB Bo3ayXa.
Kucnopos — sneMeHT U
1pocToe BewecTBo. O30H

dusnyeckre u
XHMMHYeCKHe CBOMCTBA
KUCI0po/a (peakiyuu
OKHCJIeHUS], TOpeHue).
[TonsiTHe 06 OKCHax

CriocobbI nostyueHust
KHMCJIOpo/a B 1abopaTtopuun
Y TIPOMBIIIJIEHHOCTH.
IIprumeHeHue KUCI0poja

https://m.edsoo.rut/XONONRN1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

24

TerioBol 3 dekT

https://m.edsoo.rut/PNMKJZHKX



https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX

XUMHUYECKOM peakKLiH,
TIOHSITHE O
TePMOXUMUUYECKOM
ypaBHEHHH, 3K30- U
SH/I0TEPMUYECKUX
peakLusx

25

Tonnuso (He(Thb, yrosib U
MeTaH). 3arpsi3HeHue
BO3/IyXa, CIIOCOOBI ero
ripelOTBpaleHust

https://m.edsoo.rut/USNY5UUW?2

26

27

[TpakTryeckast pabora Ne
3 o TeMe «[lomyueHue u
cobupaHue KUCI0POJa,
V3yUeHHUe ero CBOMCTB»
Bopopon — s/ieMeHT U

TPOCTOE BelecTBo.
HaxoxxzaeHue B mpupoje

https://m.edsoo.ru/5516UHX3R

https://m.edsoo.ru/WD392ACWB

28

dusnueckue u
XUMHUUECKHe CBOMCTBA
BogopoJa. IIpumeHeHvie
BOJOpO/A

https://m.edsoo.ru/0SZ28459R

29

30

[ToHsATHE O KMCJ/IOTax U
COJISIX

CriocobbI nostyueHust
BOZIOpPO/ia B labopaTopuu

https://m.edsoo.rt/TMWNIVC43

https://m.edsoo.ru/C9TO9UCIP

31

[MpakTryeckast pabora Ne
4 1io Teme «ITonyuyenue u
cobupaHue BOAOpO/a,

https://m.edsoo0.ru/SS3IWAX33K



https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K

32

33

H3y4yeHHe ero CBOMCTB»

MoJisipHBIM 00BEM ra3oB.
3akoH ABorazpo

Brrunciienus o6béMa,
KOJIMUeCTBa BeIlecTBa
rasa 1o ero U3BeCTHOMY
KOJIMUeCTBY Bell[eCTBa
UM 00BEMY

https://m.edsoo.ru/M3KSO1QDQ

https://m.edsoo.ru/MXGOY304M

34

BrruniciieHust 006M0OB
ra30B 10 YpaBHEHUIO
peakIi[iy Ha OCHOBe
3aKOHa 00BLEMHBIX
OTHOILIEHUH T'a30B

https://m.edsoo.ru/9TQ8AXABY

35

36

dusnueckue u
XUMHUUECKHe CBOMCTBA
BO/Ibl

CocTaB 0CHOBAHMH.
[TorsiTie 06 UHAWMKATOPaxX

https://m.edsoo.ru/7AOGFZK4R

https://m.edsoo.ru/IXB2W6IVL

37

Boga Kak pacTBOpUTEIb.
HacelienHsle u
HeHaCbII€HHbIE
pactBopbl. MaccoBas 101
Bell|eCTBa B pacTBope

https://m.edsoo.ru/MKHXPOFH4

38

[TpakTuueckasi pabora Ne
5 o Teme
«IIpurorosnenue
pacTBOpOB C
onpe/ieJIeHHOW MaCCOBOM

https://m.edsoo.rt/WXUKPAUQOA



https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

Jlo71erl paCTBOPEHHOTO
Bell[eCTBa»

39

40

KonTposbHast paboTa Ne2
1o Teme «Kuciopog.
Bogopoa. Boga»
OKCubI: COCTaB,
K/1accudbuKalys,
HOMEHK/IaTypa

https://m.edsoo.ru/JM7935DRY

https://m.edsoo.ru/5TESJINAY

41

[TonyueHue U XUMUYECKHE
CBOMCTBAa KHC/IOTHBIX,
OCHOBHBIX U aM()OTePHBIX
OKCH/IOB

https://m.edsoo.ru/8JAZ9YWS2

42

43

OcHoBaHus: COCTaB,
KJ/IacCA(UKaLs,
HOMeHKJIaTypa

[TonyueHue U XUMUYeCKHe
CBOMCTBA OCHOBAHUU

https://m.edsoo.ru/5U397HUSC

https://m.edsoo.ru/GD9A28ROE

44

45

46

KucnoTthr: cocras,
KJ/IacCA(UKaLs,
HOMEeHKJ/IaTypa

[TosryueHne ¥ XUMHUUECKHe
CBOMCTBA KUCJIOT

Conu (cpenHue):
HOMEeHK/IaTypa, CTIoCOObI
TI0JTyYeHus, XUMUYeCKre
CBOMCTBA

https://m.edsoo.ru/Q6U4WEBKY7

https://m.edsoo.ru/Z2GCRN45W

https://m.edsoo.ru/JSNUIM9TJ

47

[TpakTrueckast paboTta Ne
6. Perienue

https://m.edsoo.ru/58D13JF7V



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V

9KCIIepHUMEHTAJIbHBIX
3a/]la4 10 TemMe
«OCHOBHBI€E KJ1aCChI
HeopraHuveCcKux
coeHEeHU»

['eHeTnueckas CBS3b
MeX/y KiaccaMu

48 https://m.edsoo.ru/YDS6ZRE31
HEOpraHUUeCKUx
coeHeHUH

49 OboOwenme i https://m.eds00.ru/S7TBUOEEYN

50

CUCTeMaTH3alud 3HAHUU

KonTposbHast paboTa Ne3
1o TeMe "OCHOBHbIE
KJ/IaCChl HEOPraHUYeCKUX
coelMHeHUH"

https://m.edsoo.ru/AFA7IDULD

51

[TepBbie MOMBITKH
KJ/IaCCU(PUKaLUA
XUMUUECKUX 3/1eMEHTOB.
[TousTHeE O rpymnmax
CXOZIHBIX 37IeEMEHTOB

https://m.edsoo.ru/COV3CC214

52

53

[Tepuoyueckrii 3aK0OH U
[Teproanueckas cucremMa
XUMUYECKUX 3/IEMEeHTOB
. . MenpesneeBa
[lepuoppl, rpymIibl,

N0/ PYIIIIbI

https://m.edsoo.ru/X9F1NR3U8

https://m.edsoo.r t/NOMWWJIRXN

54

Ctpoenue atomoB. CocTas
aTOMHBIX sAzep. V30TorbI

https://m.edsoo.rt/IMUDOMRSH



https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H

55

CtpoeHue 3/1eKTPOHHBIX
000J/10ueK aTOMOB
3/1eMeHTOB
[Teprioaueckoi CUCTEMBI
. . MenpgeneeBa

https://m.edsoo.ru/T95YNVEB2

56

XapakTepucTrka
XUMHUYECKOTO 37IeMeHTa
TI0 ero MoJIO’KEeHUIO B
[Tepuogrueckon cucteme
. . MenpesneeBa

https://m.edsoo.ru/YIP0O4OMDX

57

58

59

60

3HaueHue
[Teprorueckoro 3aKoHa
[J/1s1 pa3BUTHS HAYKU U
npaktuku. 1. U.
MeH/[ie/ieeB — yUé€HBbIN,
reJjaror v rpaxJjaHiH

Pe3epBHbIN ypOK.
O06o006111eHIE U
cucTeMaTu3aLus 3HaHUM /
Bcepoccuiickas
npoBepoyHasi pabora

KonTposbHast paboTa Ne4
1o teme «CTpoeHue
aroma. XuMu4yeckas
CBs3b» / Becepoccuiickast
npoBepoyHasi paboTa
DJIEKTPOOTPULATE/IbHOCTh

dTOMOB XMMHWUECKHUX
5/IeMEeHTOB

https://m.edsoo.ru/SZD8XEQQP

https://m.edsoo.ru/ZCQTRPO8Y

https://m.edsoo.ru/FTIZF99WF

https://m.edsoo.ru/HZA110EDS8



https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8

61

HMouHasg xummuueckas
CBS3b

https://m.edsoo0.ru/3SY1RJKVI

62

63

KoBasieHTHas roJisipHas
XHAMUYeCKasi CBSI3b

KoBasnieHTHas HerioJispHast

XMHUYeCKdsa CBA3b

https://m.edsoo.rt/EOL3IMT2AE

https://m.edsoo.ru/9Y VR3FUXI

64

65

CreneHb OKUC/IEHUS
Oxkuc/ImTe/TbHO-
BOCCTAHOBUTE/ILHBIE
peakiu

https://m.edsoo.rut/RA6CVXM66

https://m.edsoo.ru/ZXNCA7DOZ

66

67

68

OKuc/mTenu u
BOCCTAHOBUTETU

Pe3epBHBIV ypOK.
O06o006111eHIE U
cUCTeMaTHr3aLus 3HaHUW
1o teme «CTtpoeHue
aToma. XvMUUecKas
CBA3b»

Pe3epBHbIV ypOK.

O06o006111eHIE U
crUCTeMaTu3alusl 3HaHUM

https://m.edsoo.ru/QPS46Z5PU

https://m.edsoo.ru/4ARH7M35NF

https://m.edsoo.ru/7DNRBZ948

OBILIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68



https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 K/IACC

Ne
n/n

Tema ypoka

[TeprioayuecKuii 3aKOH.
[Tepuogrueckasi cucrema
XUMHUECKUX 3JIEMEHTOB
. . MenpesneeBa

Ko/snuecTBO UacoB

Bcero

KourtposibHbie IIpakTHueckue

padoThI

padoThI

Jdara
U3y4YeHUs

O/1IeKTPOHHbIE U(POBHIe
oOpa3oBaTe/IbHbIE Pecypchl

https://m.edsoo.rt/ECRKA90AY

3aKOHOMEPHOCTH B
VI3MEHEHUU CBOMCTB
XAMHUUYECKUX I7IEMEHTOB
[IePBBIX TPEX IMepPHUOI0B

https://m.edsoo.ru/GNJPEROFB

Knaccudukaus u
HOMeHKJIaTypa
HeOpraHuYyeCcKHx BeLecTB

Buzbl XuMHUueCcKou CBA3U
Y TUIIbI KPUCTA/ITTAUCCKUX
peréToK

https://m.edsoo.rt/WTO1WRA2Q

https://m.edsoo.ru/UI4Y5CFRV

KontponbHast pabota Nel
1o Teme «lIoBTOpeHue u
yriay6ieHve 3HaHUN
OCHOBHBIX pa3/iesioB
Kypca 8 Knacca»

https://m.edsoo.ru/J4X87ZN212

Knaccudukanus
XUMHUYECKUX peakLui Mo
pas3UuUHBbIM [TPU3HAKaM

https://m.edsoo.ru/ X8 XAE7E2J

[ToHsATUE O CKOPOCTHU

https://m.edsoo.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

XMMUUECKOU peakLiu.
[ToHsITHE O TOMOTE€HHBIX U
reTeporeHHbIX peakiUsix

ITonsiTHE O XUMHUECKOM
paBHOBecuu. PaKTOPBI,
BJIMAIOLLIE HA CKOPOCTh
XMMUUECKOU peakliviu U
M10JI0’KeHUe XYUMHUeCKOIr0
paBHOBeCHUs

https://m.edsoo.ru/H4FH7NZNM

10

OKuUCIUTebHO-
BOCCTaHOBUTE/TbHbIE
peakiuu

Teopus
571€KTPOJIATUYECKOU
aucconuaiu. CUibHbIe U
cnabble 3/IeKTPOUTHI

https://m.edso0.ru/648V11026

https://m.edsoo.ru/2KCYCLZ16

11

12

13

MoHHbIe ypaBHEHUS
peakiui

XyMHUecKre CBOMCTBa
KHC/JIOT U OCHOBAHUM B
CBeTe MpeZiCTaB/IeHHH 00
3/71eKTPOIUTUYECKOM
JICCOLMaLur
XHMHUecKre CBOMCTBA
coJiel B CBeTe
TIpe/ICTaB/IeHUH 00
3/1eKTPOJIUTUYECKOU
JICCOLMaLur

https://m.edsoo.ru/VN2SBIN1R

https://m.edsoo.ru/8HH81Y VXI

https://m.edsoo.rt/ETD5QTS4G



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G

14

[ToHsATHE O TUApOIU3E
coJsient

https://m.edsoo.ru/9JFRAVESW

15

16

O06006111eHIE U
crCcTeMaTu3alusl 3HaHUM

[TpakTrueckast pabora Ne
1. «Perienue
9KCTIepUMeHTaIbHbIX
3ajau»

https://m.edsoo.rt/FEEIZRMBG

https://m.edsoo.ru/7VXTFHIT4

17

KontponbHast pabora Ne2
I10 TeMe
«DJIEKTPOJIUTHUYeCKast
JWCcoLaLiusl.
XuMHUUeCcKre peakluu B
pacTBopax»

https://m.edsoo.ru/9RKLZDNUX

18

19

OO011jast XapaKTepPUCTHKA
rajioreHoB. XuMuyeckue
CBOMCTBA Ha ripuMepe
XJ10pa

Xnoposogopoz. ConsiHas
KMCJIOTa, XUMUUeCKUe
CBOMCTBaA, MOJIyYeHue,
TIpYUMEeHEeHue

[TpakTrueckast pabora Ne
2 no teMe «[lonyuenue

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.rt/CWVSHCD2M

20 . https://m.edsoo.rt/PVEXIYWEG
COJITHOM KHUCJIOTBI,
V3yueHUe eé CBOMCTB»

21 Bhrarcrienns 1o https://m.edsoo.ru/4BISH070F

YPaBHEHHUAM XUMHYECKHX



https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F

peakiuM, ec/iv OJUH U3
peareHTOB JlaH B U30bITKe

22

23

24

OO0111ast XapaKTepUCTHKA
371eMeHTOB VIA-rpyIibl

AIOTPOIIHBIE
MOJ1(PUKALIUM CePBl.
HaxoxxzneHue cepbl U eé
COeIMHEeHWI B IPUPO/eE.
XuUMryeckre CBOMCTBA
cepbl

CepoBo/10pO/, CTPOEHMUE,
dbusrueckue U
XMMHUYECKHe CBOMCTBA

https://m.edsoo.rt/VMWKERSEP

https://m.edsoo.ru/CX10EU8PO

https://m.edsoo.rt/ECGX2B40W

25

26

27

Oxkcuppl cepbl. CepHas
KUC/I0Ta, (pu3nueckue u
XUMHYECKHe CBOMCTBA,
TIpUMeHeHue

XuMHUeCKre peakluu,
JieXKalliie B OCHOBe
TIPOMBIIIIJIEHHOTO Criocoba
TIOJTyYeHUs] CEPHOU
KUCJIOThl. X¥UMHUUeCKoe
3arpsi3HeHue
OKpY>Karollel Cpe/ibl
COeIUHEHUSIMU CepbI
BerunciieHne MaccoBou
JIO/TU BbIXO/a TIPOAYKTa
peakLuu

https://m.edsoo.rut/ULRFLCHH1

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN



https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN

28

OO0111as XxapaKTepUCTHKa
371eMeHTOB VA-TpymIibl.
A3oT, pacripocTpaHeHue B
ripupo/jie, (usnueckre u
XUMUYEeCKre CBOMCTBa

https://m.edsoo.ru/WAHRMB976

29

AMMHUak, ero ¢usnueckre
Y XMMHYeCcKre CBOWCTBa,
TMoJIyueHue u
TIpUMeHeHre

https://m.edsoo.ru/HZAYESF13

30

31

[TpakTrueckast pabora Ne
3 no teme «[lonyueHue
aMMMakKa, U3yuyeHue ero
CBOKWCTB»

A30THas KHUCJ/IoTa, eé

dbusrueckue u
XUMHUUECKHUe CBOMCTBA

https://m.edsoo.ru/JORP64IF]

https://m.edsoo.ru/U2DYEDMYE

32

VM crionb3oBaHre HUTPATOB
Y COlell aMMOHUS B
KaueCcTBe MUHepaJIbHbIX
yaobpenuii. XMuueckoe
3arpsisHeHHe
OKpY>Karoll[er CpeJibl
COe/IMHeHUsIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®ocdop. Okcup pocdopa
(V) u dpocdopHas
KMC/I0Ta, (pu3nueckue 1
XHUMHUeCKHUe CBOMCTBaA,
noJiyyeHue

https://m.edsoo.ru/GDQJSO3WP



https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

34

Wcnonb3oBaHue
docdaroB B KauecTBe
MUHePaTbHBIX
ynoObpeHuit. 3arps3HeHHe
TIPUPO/IHOM CpeJibl
dbochaTamu

https://m.edsoo.ru/UAZ3HUG5V

35

Yrnepogn,
pacripocTpaHeHue B
npupo/jie, pusnueckre u
XUMHUECKHe CBOMCTBa

https://m.edsoo.rt/DWOM6SUUL

36

37

38

Oxkcujibl yriepozia, ux
(ur3nueckue u
XUMHUUeCKHe CBOMCTBA.
OJKOJIOTUYeCKue
TTpo0JIeMbI, CBSI3aHHbBIE C
okcugom yriepozaa (IV)
YronbHast KUC/I0Ta U eé
COJIU

[MpakTrueckast pabora Ne
4 o Teme "[lonyuenue
YIJIEKUCJ/IOTO rasa.
KauecTBeHHas peakuus
Ha KapOoHaT-1oH"

https://m.edsoo.rt/OXQAPGNCF

https://m.edsoo.rut/OHQHDG6IPA

https://m.edsoo.ru/G2HZXQGCS8

39

IlepBoHayvaabHbIe
TIOHSITHSI 00
OpraHuyeckux BellecTax
KaK O COeIMHeHUSIX
yriepoza

https://m.edsoo.ru/30TIZ109Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z

40

KpemHuti 1 ero
CoeIMHeHUs

https://m.edsoo.ru/75JXNHOI8

41

42

43

44

[TpakTrueckast pabora Ne
5. Pemienue
9KCTIepUMEHTaTbHbIX
3a/1a4 110 TemMe
«BakHeie HeMeTasl/ibl
1 UX COeIMHEHHUSI»

KonTposbHast paboTa Ne3
1o Teme «BaxkHelue
HeMeTa/l/Ibl ¥ UX
coeJUHEeHUsI»

OO611ast XapaKTepUCTHKA
XUMUYECKUX 3/1eMEeHTOB
— MeTaJljIoB.
MeTtannnueckasi CBs3b U
MeTa/TnuecKast
KpUCTa/l/inueckKasi
peiiétka. dusnyeckre
CBOMCTBa MeTaJljioB

XuMHUeCcKre CBOMCTBA
MeTaJlJIoB.
DJIEKTPOXUMUUECKUM DS
HarpsyKeHUW MeTaslioB

https://m.edsoo.ru/O7E8D0D77Z

https://m.edsoo.ru/S85J9UGH3

https://m.edsoo.rt/ XK1GYPCO1

https://m.edsoo.ru/Z7Y RNPAEW

45

OO01re crnocobbI
TIO/TyUeHHsT MeTaJl/IOB.
CruiaBbl. BerumciieHus 1o
yPaBHEHUSIM XUMUYECKHUX
peakiii, eciv OJIUH U3

https://m.edsoo.ru/G54GDQI2D



https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D

peareHTOB CO/IEP>KUT
TIpUMecH

[ToHsiTUE O KOPPO3UU

46 https://m.edsoo.ru/4AFIGDOWOW
MeTa/l/IOB

47  IllesouyHble MeTasIbl https://m.edsoo.ru/X1B4BPUW?2

gg  OKCHABI U THIDOKCHbI https://m.eds00.r/Q4DX0G3U9
HaTPHS U Kaust
[[lesrouHO3€eMeTbHBIE

49  meTaJ/Ibl — KaJIbLIUK U https://m.edsoo.ru/REOCDYO0KG6
MarHum

5o | D@KHEUIIME COTUHCHNA https://m.eds00.r/CJRI6CMZA
Ka/TbLIYSI
O06o006r111eHIE U

51 o https://m.edsoo.ru/O5PXGG1BE
CHUCTeMaTH3aLus 3HaHUH

5y  /KECTKOCTS BOZI M https:/m.eds00.r/WFMBETTTP
CTI0COOBI €€ yCTpaHeHUsI
[TpakTrueckast pabota Ne

53 0o Teme KECTKOCTh https:/m.eds00.r/NFIROKB8J
BO/IbI U METO/IbI €6
ycTpaHeHus"

54  AnrOMHUHUNA https://m.edsoo0.ru/9ZJ8RD1TV

55 AMGOTEpHbIE CBOUCTEA https:/m.eds0o.ru/NISKIIOJ5
OKCH/ia U TUPOKCHU/A

56  Xemneso https://m.edsoo.ru/F20NJR5SR
Okcuppl, TUAPOKCUIBI U

57  comu xene3a (IT) u https://m.edsoo.ru/IRTUBLAMP

kese3a (I11)



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP

58

O06o006111eHIE U
crCcTeMaTUu3alusl 3HaHUM

https://m.edsoo.rt/NAON6HGKZ

59

60

61

62

[TpakTrueckast pabora Ne
7. Penienue
9KCIIepUMeHTaTbHbIX
3a/1a4 110 TemMe
«Bakneliiyie MeTauibl U
HX COeTUHEeHHUsI»

Brrurcienus 1o
yPaBHEHUSIM XUMHUUYECKUX
peakiuM, ec/iv OJUH U3
peareHTOB JlaH B U30bITKe
WU COZIEPKUT MPHUMECH.
BbIuniciieHrst MacCOBOM
JI0JTA BbIXO/Ia TIPO/IYKTa
peakiuu

O06006r111eHIE U
CcHCTeMaTU3aliysl 3HaHUM

KontponbHast pabota Ne4
1o TeMe «Baxxnernime
MeTasUlbl ¥ UX
CoeMMHEHUA»

https://m.edsoo.ru/ZN7G0QSMX

https://m.edsoo.ru/AYD2HESIY

https://m.edsoo.ru/B8T9VTKOP

https://m.edsoo.ru/703C804GN

63

64

BemjectBa ¥ MaTepuassl B
TOBCeJHEBHOM JKU3HU
yesi0BeKa

XuMHueckoe 3arpsisHeHue
OKpY>Karoll[er CpeJibl

https://m.edsoo.ru/OFI32JMT0

https://m.edsoo.rut/9ANGYEYQI

65

Posib XMuu B pellieHuu

https://m.edsoo.ru/18Q203Y?28



https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28

9KO0JIOTUYECKUX TTPoOIeM

Pe3epBHbIl ypOK.
66  O6o006meHue u
crCcTeMaTu3alusl 3HaHUM

Pe3epBHbIl ypOK.
67  O6o06meHue u
CcrCTeMaTU3alysl 3HaHUM

https://m.edsoo.ru/DT1BAS5U4

https://m.edsoo.ru/P52TJZNXV

Pe3epBHbIN YPOK.
68  O6o0meHue u
cUCTeMaTHr3aLus 3HaHUU

OBLIEE KO/INMYECTBO
YACOB I10 ITPOI'PAMME

68

https://m.edsoo.ru/TMK36TJZG



https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG




IIPOBEPSAEMBIE TPEEOBAHUSA K PE3YJ/IBTATAM OCBOEHUS
OCHOBHOM
OBPA30OBATEJ/IBHOM ITPOI'PAMMBbI

8 KVIACC

Kop

MpOBepPsiIeMoro
pe3yJbTarTa

1

IIpoBepsiemble npeMeTHbIE Pe3y/IbTaThl 0CBOEHHUSA 0CHOBHOM
o0pa3oBaTe/;TbHOM MPOrPaMMbl OCHOBHOI'0 00IIero
oOpa3oBaHus

[To Teme: «IlepBOHaya/ibHbIE XUMUUYECKHE TIOHSATHSI»

1.1

pacKpbIBaTh CMBICJI OCHOBHBIX XUMHWUECKHUX T[IOHSATUN: aToM,
MOJIeKy/1a, XUMUYECKUN 3/IeMeHT, MPOCTOe BelleCTBO, CI0XKHOe
BeleCTBO, CMeCh (OAHOPOJHAasi U HEOJHOPO/HAas1), BaJIeHTHOCTb,
OTHOCUTe/IbHAsi aTOMHasi UM MOJIeKy/spHasi Macca, KOJMYeCTBO
BelleCTBa, MOJIb, MOJISIDHAsi Macca, MaccoBasi [10Jisi XMMUUeCKOro
jjleMeHTa B COeJMHEHWH, MOJISIPHbI 00BEM, XUMHUecKas
peakiiysi, KjacCA(UKalMs peakldid: peaklUd COeAUHEeHUs,
peaki[uu pa3/ioKeHUs], peakluyd 3aMellleHHs, peakluu 0OMeHa,
9K30- M 3HJ0TepMHUUeCKHe peakluM, TeryIoBoh 3(PdheKT peakiiuw,
pacTBOp, MaccoBasi /I0/sl BelljecTBa (MPOLIEHTHAs KOHLIEHTPALIVs)
B pacTBOpe

1.2

V/UTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMWYECKUX MOHITUU
Y TpPUMEHSTb S5TA TOHATUS TPUA OMNWCAHWUM BeIeCTB U MX
TipeBpallleHnN

1.3

1.4

WCIO/b30BaTh XWMUUECKYH) CHUMBOJIMKY [JiS  COCTaBJIeHUsI
(hopMyJ1 BeleCcTB U ypaBHEHUM XUMHUUYECKUX peaKiui

pPacKpbIBaTb CMBIC/I 3aKOHOB COXPAaHEHWsS MacChl BelLeCTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIDHOTO YYe€HUsl, 3aKOHa
ABorazpo

1.5

1.6

OTpefieNiATb  BaJIEHTHOCTb AaTOMOB 3/IEMEHTOB B OWHApHBIX
coeMHEeHUsIX

K/IaCCU(PULIMPOBATh XMMHUUECKUe peakluu (10 YMCIy U COCTaBy
YYaCTBYHOIIUX B peaKLIU BelLleCTB, M0 TerI0BOMY 3(PdheKTy)

1.7

1.8
1.9

BBIUMC/ISITb OTHOCUTE/IbHYIO MOJIEKYJ/IIPHYI0 U MOJISIDHYHO MaccChl
BeLL[eCTB

BBIUKC/ISITH MAaCCOBYIO [IO/TF0 XUMUUECKOTO 3/IeMeHTa 110 opMmyJie
COeTMHEHYs],

BBIYMCJ/IATh MaCCOBYIO JIO/THO Bell|eCTBa B paCTBOpe

1.10

TPUMEHSITb ~ eCTeCTBeHHOHAyuUHble  MeTOZbl  TO3HaHUSA  —
HaO/moleHe,  HW3MepeHue, MOJIeJTMPOBaHHe,  SKCIIePUMEHT
(peanbHBIN U MbICTIEHHBIN)




[To Teme: «BaxHelue TIpeACTaBUTENIM HeEOPraHUUeCKUX
BelecTB»

2.1

2.2

PacKpbIBaTh CMBIC/T OCHOBHBIX XWMHUECKUX TIOHSATHM: OKCU/,
KHCJI0Ta, OCHOBaHUe, COJIb
orpeie/isiTh MPUHA/IJIEXXHOCTh Bell[eCTB K OrpeZie/IEHHOMY K/1acCy
coeIMHeHUH 110 (hopMyiam

2.3

2.4

K/1accu(UIIMpoBaTh HeOPraHWYeCKHe BelllecTBa

XapakTepu30BaTh (OMUCHIBATL) O0OIIMe XWUMHYECKHe CBOMCTBA
BEI[eCTB  pa3/MYHbIX  KJacCoB, TIOATBepXKJas  OIMuCaHHe
rpUMepaMu  MOJIEKY/ISIDHBIX ~ YPaBHEHWM  COOTBETCTBYHOILUX
XUMHUeCKUX peakiui

2.5

MPOTHO3UPOBaTh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX
KauyeCTBEHHOI'0 COCTaBa, BO3MOYKHOCTU TIPOTEKAHUS] XUMUUECKUX
TipeBpallleHU B pa3/IMUHbIX YCIOBUSX

2.6

C/iejoBaTh TpaBW/aM TI0/Ib30BaHUS XUMMWUECKOW TIOCyAO0H W
nabopaTopHbBIM 000pyI0BaHUEM, a TaK)Ke TIpaBuUIaM oOpalljeHus C
BeleCTBaMU B COOTBETCTBUM C UHCTPYKLUSIMU IO BBITIOJTHEHUIO
7abopaTOPHBIX ~ XUMHMUECKUX OIBITOB TI0 TIOMyYeHHI0 U
cobupaHuio ra3000pa3HBIX BellecTB (BOAOpPO/JAa U KHCJIOPOJA),
TIPUTOTOBJIEHUIO PAacTBOPOB C OMpefe/IEHHOM MaCcCOBOM [J0O/eu
pPacTBOPEHHOrO  BellleCTBa, IUVIAHMPOBAaTb W MPOBOJUTH
XUMUYeCKUe SKCIIepUMEeHThl [0 pacro3HaBaHHIO pacTBOPOB
iejiouell M KUCAOT C TIOMOLIbI0 WHJUKATOPOB (JIaKMYyC,
dbeHosDTaNIENH, METUIOPAHX U IPyTHeE)

2.7

3.1

IMMPpOBOANUTH pvaéTbI 110 YpPABHEHHIO XUMUYECKOU peakiinn

[To Tteme: «Ilepuoguueckuii 3akOoH U Ilepuoguueckas cuhcTeMa
xuMuyeckux snemMeHToB [I. V1. MeHgeneeBa. CTpoeHue aTOMOB.
Xumurueckas CBSI3b. OKuC/IMTeIbHO-BOCCTaHOBUTE/IbHbIE
peakLumn»

pacKpblBaTb CMBIC/I OCHOBHBIX XUMHWYECKUX TIOHSITUU: SIPO
aToMa, 3JIEKTPOHHBIM CJIOK aToOMa, aTOMHas OpOHTalb, pauycC
aToMa, XMMHYecKasl CBs3b, MOJISIPHAsi U HeroJisipHasi KOBaJIeHTHast
CBsI3b, 3JIEKTPOOTPHULIATEe/TbHOCTh, WOHHAsl CBSi3b, WMOH, KaTHOH,
aHUOH, CTeleHb OKUC/IeHUS

3.2

3.3

3.4

KJ'IEICCI/I(bI/IL[I/IpOBaTb XUMHUYeCKHe 3/71eMEeHThI

OMMMChIBaTH W XapaKTepu3oBaThb  TaOIMUHYIO dbopmy
[leproanueckor CHUCTEMbI XUMHUYECKUX 3JIEMEHTOB: pa3/ihuaTh
TIOHSTUSI  «TJlaBHasi TOATpyrmia (Arpymma)» #W  «1o0ouHast
noarpymma (brpyrina)», «Masbie» ¥ «00/bIIIMe» TepHUO/IbI

packpbiBaTh CMbIc/ [lepuoguyeckoro 3akoHa [I.M. MeHjeseeBa:
JIeMOHCTPUPOBaTh TMOHUMaHWE T[epUOAUYECKOW 3aBUCUMOCTH




CBOMCTB XUMHUUECKHUX S/€MEHTOB OT WX TMOJIOKeHUs B
ITepuogrueckoy cucreme

3.5

3.6

COOTHOCUTh 0003HaueHus, KOTOpble WMEITCI B Tabiuie
«Ilepyoguueckasg cucremMa XUMHUUYeCKUX 3semeHToB  [I.M.
MeHziesieeBa» C UHCAOBBIMH  XapaKTepHCTHKAMH  CTPOEHMUS
aTOMOB XMMHUECKHX 3/IEeMeHTOB (COCTaB W 3aps sizpa, obirjee
YKCJI0 3/IEKTPOHOB U pacIipe/ie/ieHre WX T10 3JIeKTPOHHBIM CJIOSIM)

orpenejdaTb CTerneHb OKHC/IeHMs 3/1eMEHTOB B 6I/IHapHI:>IX
CoeJMHEHUAX

3.7

9 K/IACC

onpeziesiiTh BUJ XMMUUECKOM CBSI3W (KOBajieHTHas U WOHHasi) B
HEOPraHWYeCKUX COeMHEHUSX

Kop
NpoBepsAeMoro
pe3y/ibTara

1

IIpoBepsiemble NpeMeTHbIE pe3y/IbTaThl 0CBOEHHA OCHOBHOM
o0pa3oBaTe/IbHOM NMPOrpaMMbI 0CHOBHOI'0 00II[eT0
o0pa3zoBaHus

[To Teme: «BellleCcTBO U XMMHUUeCKasi peakLUs»

1.1

1.2

pPacKpbIBaTh CMBIC/I OCHOBHBIX XWMWYECKHUX TOHSITUW: pacTBOP,
3JIEKTPOJIUTHI, HEe3JIEKTPOJIUTHI, 3/1eKTPOJIUTUYECKast
IUCCOLMALMsl, peakud HMOHHOrOo oOMeHa, KarTaau3aTop,
XUMHUUeCKoe paBHOBecHe, oOpaThMble U HeoOpaTHMble peakivH,
OKHC/IUTEe/IbHOBOCCTaHOBUTE/IbHbIE peakLuu, OKHC/TUTEIb,
BOCCTaHOBUTE/Ib, OKWCJ/IEHWe W BOCCTaHOBJ/IEHWe, aslIOTPOIHS,
am(pOoTepHOCTb, XWUMHUUecKasi CBs3b (KOBaj/leHTHasi, HWOHHasl,
MeTa/ulhuecKasi), KpucTajijmueckasi pelléTka, CIijlaBbl, CKOPOCTb
XAMMWYECKOM peakluu

NJIJTFIOCTPUPOBATL B3dMMOCBA3b OCHOBHBIX XMMHWUECKUX TTOHSATHUMN

W TpPUMEHSITb STW TOHSTUS TPU OINWCAHUU BeLeCTB U UX
TipeBpaIleHun

1.3

1.4

COCTAB/IAThL  yYPaBHEHUS  3/IEKTPOJUTHUECKOH  AMCCOLIMAL[UU
KUCJIOT, I1je/iouell U coJiel, TIOJIHbIe U COKpAIl|EHHbIE YPaBHEHUs
peaki[{ii HOHHOTO 0OMeHa

pacKpbiBaThb  CYIIHOCTb  OKHCJIUTE/IbHO-BOCCTAHOBUTE/TbHBIX
peaki[uii MIOCPeCTBOM COCTaB/IeHUS 3/IEKTPOHHOTO OajaHca 3THX
peakiyn

1.5

2.1

MPOBOJUTb PACUETHI MO0 YPABHEHUIO XUMUYECKOM peakLu1

[To Temam: «HemeTa/yibl U UX coeAuHeHUsI» U «MeTaibl U UX
COeIUHeHUs»

XapakTepu3oBaThb (OIMHMCHIBaTh) 00mMe U CreluduyecKre
XMMMWYEeCKHMe CBOWCTBA TIPOCTBIX W CJAOXHBIX  BeIecTB,




MOATBEPXKAasi OMUCaHWe MpPUMepaMH MOJIEKY/ISIDHBIX M MOHHBIX
yPaBHEHUM COOTBETCTBYIOLINX XUMUUECKUX PeaKLAn

2.2

2.3

COCTaBJISTh ypaBHEHUS peak1uH, MOATBEP K JAOLLIUX
CyILLleCTBOBAaHWE TeHEeTUUEeCKOW CBSI3M MeX1y Bel[eCTBaMHu
Pa3/IMUHbIX K/1aCCOB

MPOTHO3MPOBAaTh CBOMCTBA BeLIECTB B 3aBUCMMOCTU OT UX
CTPOEHUSs1, BOSMOXXHOCTH MPOTEeKaHUsI XUMHUUYECKUX MpeBpalleHuI
B Pa3/IMYHBIX YCIOBUSIX

2.4

C/efloBaThb TIpaBWIaM TMOJIb30BaHUSI XUMHWYECKOW TMOCYJou U
nabopaTopHbIM 000py/I0BaHKEM, a TaKKe TpaBUiaM 00pall[eHus C
BeII[eCTBAMH B COOTBETCTBUM C WHCTPYKLIUSMU TIO BBITOTHEHHIO
NMabopaTOPHbIX ~XUMHUECKHUX OIBITOB TI0  TIOJIyUEHWIO U
cobupaHuio ra3000pa3HbIX BellecTB (aMMUaka M YTJIEKHC/IOTO
rasa)

2.5

TIPOBO/IUTh peakiuM, TOATBEep K/arolilie KaueCTBEHHbIN COCTaB
pa3MUHbIX BeIeCTB: PAClO3HaBaTh OMbBITHBIM MYTEM XJOPH[-,
opomua, wozua, KapboHar, docdar, cwiMKar, cCyabdart,
TMIDOKCHUIMOHbI, KAaTWUOHbI ~aMMOHMSI, MOHBI  H3yUeHHBIX
MeTasl/IoB, MPUCYTCTBYIOIIE B BOJAHBIX  pacTBOpax
HEOpPraHWYeCKHX BelleCTB

3.1

ITo Teme: «XuMus U OKpyKatrollas cpefa»

pPacKpbIBaTb CMBICJI OCHOBHBIX XUMHUYeCKux ToHsAThW: I[IIK
BellleCTBa; KOPPO3Ksl METalJIOB

3.2

TIPUMEHSITh OCHOBHbBIE OIepaliii MbIC/IUTE/IbHOU [1eITeIbHOCTU —
aHa/M3 U CUHTe3, CpaBHeHHe, 0000IeHUe, CHUCTeMaTH3alyio,
BbIsSIBJIEHUE TIPUYMHHO-C/e[CTBEHHBIX CBSI3eM — [Jii U3y4YeHus
CBOMCTB Bell[eCTB U XUMHUUYECKUX peakl[ii; eCTeCTBeHHOHayuHbIe
METOZbl MM03HaHWsI — HaOJroJeHre, U3MepeHre, MOJe/TUpOBaHMe,
9KCIepUMeHT (peabHbI U MBbIC/IEHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPXKAHUSA

8 KVNIACC

Kop

IIpoBepsieMblii 3/IEMEHT CO/iep>KaHusA

1

1.1

HepBOHa‘-IaJ'IbeIe XMHUeCKue roHATHUA

[IpegmeTt xvimuu. Pojib XMMUHU B )KU3HU YejioBeKa. XUMUSA B CUCTEMe HayK.
Tena u BemjecTBa. ®u3nuecKre CBOMCTBA BelleCTB. ArperaTHoe COCTOSIHUE
BeILeCTB

1.2

[ToHATHE O MeTOJaX MO3HAHWSA B XUMHMM. UMCThbIe BeIlecTBA U CMECH.
Crioco0OblI pa3zesieHusi CMecei

1.3

1.4

ATOMBI U MOJIEKY/Ibl. XHUMHUUECKUe 3jeMeHTbl. CHUMBOJIbI XUMHUYECKHUX
571eMeHTOB. IIpocTble W C/IOKHBIe BewjecTBa. ATOMHO-MOJIEKYISIPHOE
yuyeHue

Xumuueckasi ¢opmysna. BaneHTHOCTb aTOMOB XUMHWYECKUX 3/IEMEHTOB.
3aKOH TMOCTOSIHCTBA COCTaBa BelllecTB. OTHOCUTe/IbHasi aTOMHas Macca.
OTHocUTe/bHasE MoJieKyJisipHasi Macca. MaccoBasi Jj0/i1  XWUMUUeCKOro
3/IeMeHTa B COeIUHEHUU

1.5

KomuuectBo  BewjectBa. Monb. MossipHas Macca.  B3auMOCBA3b
KOJINUeCTBa, MacChl U UMCJia CTPYKTYPHBIX eVWHUL] BelllecTBa. PacuéTel 1o
dhopmyiaMm XUMHUYECKUX COeUHEeHUN

1.6

1.7

dusrueckre W XUMHUUECKHe SBAeHUs. XUMHYecKass peakluss U eé
MpU3HAKW. 3aKOH COXpaHEHWsI MacChl BeleCTB. XMMHUUYECKHe ypaBHEHMUS.
Knaccudukanusi XUMHUeCKUX peakluil  (CoeAWHEHHsl, pa3/oXKeHUs,
3amelrieHusi, 0OMeHa)

XWMUYECKUU SKCIIePUMEHT: 3HAaKOMCTBO C XHWMHWYECKOW TOCyAOu, C
nmpaBuaMu  paboTel B jabopaTopuyd M TIpUEéMaMM  OOpallleHust C
nabopaTtopHbIM 000Opy/lOBaHWEM, H3yueHWe W OnucaHue (U3NIecKrX
CBOMCTB 00pa3i[0B HeOpraHWUeCKWX BellecTB, HabmogeHre (GU3NIecKux
(n1aB/ieHHe BOCKa, TasiHUe JibJja, paCTUPaHUe caxapa B CTYIKe, KUTleHHe U
KOHJleHCal[isl BO/Ibl) U XUMHYeCKHUX (TOpeHue CBeud, ITpPOKa/vBaHHUe
MeJJHOM TIPOBOJIOKM, B3aUMOJeHMCTBUME Meja C KUCJIOTOM) SIBJIEHUM,
HaOJII0/leHre W OMKCcaHue TIPU3HAKOB IMPOTeKAHUS XUMHUUYECKHX peakidi
(pa3nokeHWe caxapa, B3aWMO/IEUCTBHE CEPHOM KUCJIOTBI C XJIOPUOM
Oapusi, pasnokenne  ruApokcuza  Memnu(Il) mpw HarpeBaHWH,
B3aMMOJIEMCTBHE Keyie3a ¢ pactBopoM cosmm Meau(1l), uyuenue crioco6oB
pasjiesieHusi cMecel (C TTIOMOILbIO MarHuTa, GUIbTPOBaHUe, BbillapUBaHUE,
OUCTUIISALIUS, XpoMaTorpadus), MpoBeJjeHe OUMCTKU TTOBapeHHOW COJIH,
HaO/o/leHe ¥ OMNHCaHWe  pe3y/bTaTOB  TIPOBEAEHUs]  OIIbITa,
WUTIOCTPUPYIOILIEr0 3aKOH COXpPaHeHWsT MacChl, CO3/laHue MoJenen
MOJIEKYI (ILIapOCTeP>KHEBBIX )

Bakueiime MMpeacTaBUTe/IM HeOPIraHMYeCKHX BeIleCTB




2.1

Bo3ayx — cmeck ra3os. CocraB Bo3ayxa. Kuciopos — 3/ieMeHT U [poCToe
BemjecTBo. HaxokzeHwe Kuciaopoja B 1pupoe, ¢usdueckue U
XMMUUecKrue cBoMcTBa (peakiuud ropeHusi). Okcugel. IIpumeHeHMe
kuciopoga. CrocoObl mMosyueHUss KWUCIOpoZia B JlabopatopuM |
TPOMBILIEHHOCTH. KpyroBopor kKuciopoga B npupoge. O30H —
aJJIOTPOITHasE MOAU(UKALIUS KUCI0pOa

2.2

TenioBoit 3¢(eKT XMMUUeCKON peaklid, TepMOXHMMHYECKHe ypaBHEeHUS,
5K30- M S3HJ0TepMUYecKue peakUuW. TOMIMBO: yroib U MeTaH.
3arpsi3HeHue BO3/lyxa, YCWIeHMe IIapHUKOBOrO >3(QeKTa, paspylleHre
030HOBOTO CJIOA

2.3

2.4

Bopmopon, — snmemMeHT M mpocToe BelecTBO. HaxoxkzeHue Bogopoza B
npypozie, ¢Gu3MUeCKre U XUMUUYEeCKWe CBOWMCTBA, TPUMEHeHHe, CITOCOOBI
rosyuyeHus. KUC/IOThI ¥ COMU

MoJisipHbIi 00BHEM ra3oB. PacuéThl 110 XUMHUUYECKUM YPaBHEHUSIM

2.5

dusrueckre CBOMCTBa BOJAbl. Bojla Kak pacTBopuTenb. PacTBOpHI.
HacelilieHHble 1 HeHachlllleHHble PacTBOpPbI. PacTBOpPUMOCThL BelijeCTB B
BoZie. MaccoBasi [1oJisl BelljeCTBa B pacTBOpe. XMMHUeCKHe CBOMCTBA BOJIbI.
OcHoBanus1. Ponb pacTBOpOB B MPUPO/ie U B )KHU3HU UesioBeKa. KpyroBopoT
BOZIbI B TIpUpo/jie. 3arpsi3HeHue MpUPOJHbIX BoA. OXpaHa U OUMCTKA
TIPUPOJHBIX BOJ

2.6

2.7

2.8

Krnaccudukaiiys HeopraHuueckux coefruHeHud. Okcuzbl. Knaccudukaiiys
OKCHJIOB: cojieoOpasymoiiye (OCHOBHbIe, KHUC/IOTHble, am(oTepHbie) U
Hecosreobpa3ymoiue. HomeHkiatypa okcrzioB. Pusndeckre U XUMAYeCKUe
CBOMCTBa OKCUZOB. [To/lyueHre OKCUIOB

OcHoBanust. Knaccugukalyss OCHOBaHMM: III€JI0UM M HepPacTBOPUMbIe
ocHoBaHMs. Homenksatypa ocHoBaHuk. Pu3snyeckve U XWUMHUUYECKHUE
CBOMCTBa OCHOBaHUM. [losryueHre 0OCHOBaHUM

KucnoTtsl. KJ'IaCCI/I(bI/IKa]_[I/IH KHCJIOT. HOMEHKJ'[aTypa KUCJIOT. PU3nueckue 1

XHMMYeCKHe CBOMCTBA KUCJIOT. Psn aktuBHOCTH MetauioB H.H. BekeTtoga.
[TosryueHvie KUCIOT

2.9
2.10

Cosu. Homenknartypa coseil. @usnyeckre 1 XMMUUYECKHe CBOMCTBA COJIeH.
[Tonyuyenue cosen

['eHeTHUeCKasi CBSI3b MeXAy K/adCCaMM HEOPraHMYeCKUX COE,Z[I/IHEHI/Iﬁ

2.11

XYUMUUECKUM 9SKCTIePUMEHT: KaueCTBEHHOe Orpejie/ieHue Cojlep>KaHUst
KHCJIOpO/ia B BO3/yXe, MOyueHre, CoOMpaHue, pacrio3HaBaHWe U M3yUYeHHe
CBOMCTB KHWC/OpOJia, HaO/MoOJeHHe  B3auMMOJIEHCTBUS  BEI[eCTB C
KUC/IOPOJOM M YCJIOBHS BO3HUKHOBEHUS] M TIPeKpallleHUs TOpeHHs
(mmo>kapa), o3HaKoMJIeHHe ¢ o0Opas3ljaMH OKCH/IOB M OMNHMCAHWE WX CBOMCTB,
roJsiyueHre, cobupaHue, pacrio3HaBaHWe W W3yueHHe CBONCTB BO/[OpOja
(ropeHue), B3aumogencTBHe BogopoAa C okcuaom meau(Il) (Bo3MokHO
WCTIO/Tb30BaHNe BHZileOMaTepuasioB), HaO/ofeHre o00pas3i[oB BeIlecTB
KOIMuecTBOM 1 MOJb, CC/lefloBaHHe 0COOEHHOCTEeH PacTBOPeHUsI BeIlleCTB




C pasMyHOM  pacTBOPUMOCTBIO, TPWUrOTOBJEHHWE  PACTBOPOB  C
orpezenéHHON MacCOBOM Joyen PacTBOPEHHOIO BeLL|eCTBa,
B3aMMO/IeliCTBMe BOJbl C MeTa/l/laMU (HaTpveM M KajbljueM) (BO3MOXKHO
WCTI0/Tb30BaHKe BH/ieOMaTeprasioB), Orpejie/ieHe PacTBOPOB KHUCJIOT U
mjesioueli €  TIOMOIIbIO  WHAWKATOPOB, HCCej0oBaHMe  00pasiioB
HeOpraHWYeCKHX BeIlleCTB pa3/MUHBIX K/IacCOB, HaO/OfieHHe W3MeHeHUs
OKpaCKM HWHAWKAaTOPOB B pacTBOpax KUCJIOT U IIjesioueid, u3yueHHe
B3auMo/elicTBuUsl okcuzia Meu(Il) c pacTBOpoM CepHOM KMCIOThI, KUC/IOT C
MeTa/ljlaMM, peakLUuid HeWTpaiu3aluyd, I0/lydeHHe HepacTBOPUMBIX
OCHOBaHM, BbITeCHEHHE OJHOro MeTajjaa JApPYyrMM M3 pacTBOpa COJH,
pellleHue SKCMepUMeHTalbHbIX 3a/au Mo TeMe «BakHeillire K/acchl
HEeOPraHu4eCcKUX COeUHEeHU»

[Tepuoauueckuii 3akoH U [leproguyeckasi cucteMa XMMHUYECKUX
sneMeHTOB [I.11. MenzeneeBa. CTpoeHue aTOMOB. X¥IMUYeCKas CBSI3b.
OKuCcUTeIbHO-BOCCTAaHOBUTEJIbHBIE PeaKLir

3.1

[TepBbie TIOMBITKA KacCU(UKALMA XUMHAUECKUX 3jieMeHTOB. [loHsiTHe o
rpyInax CXOAHBIX 3/1IeMeHTOB (I1[e/I0UHbIE U 11]eJIOYHO3eMe/IbHbIe MeTasl/bl,
rajloreHbl, MHePTHbIE Ta3bl). DJjieMeHTbl, KOTOpble 00pa3yroT amdoTepHbIe
OKCH/Ibl Y TUJIDOKCHU/IbI

3.2

[Tepuoauueckuit 3akoH. [Teprorueckasi cucTeMa XMMUYECKUX 37IEMEHTOB
O.U. MenpeneeBa. KopoTkornepuofHasi U AJIMHHONEPUOHAss (OPMBI
[Teproauueckor cUCTeMbl XuUMUUecKux 3jeMeHTOB [I.M. MeHgeneeBa.
[Tepuogp!l u rpynmbl. @U3nueckri CMbIC MOPSAKOBOIO HOMepa, HOMEpPOB
riepyro/ia v rPyIirbl 3/1IeMeHTa

3.3

3.4

3.5

Crpoenue aromoB. (CocraB artoMHbIX szep. M30Tombl. OJ/eKTPOHBL.
CTpoeHue 3JIeKTPOHHBIX 000704eK aTOMOB TiepBbiX 20 XUMHUYECKUX
snieMeHTOB [lepuoguueckor cucremsl [I.M1. MeHgeneeBa. XapakTepyucTyUKa
XUMHUYECKOT0 3/IeMeHTa 10 ero ToJyiokeHuto B Ileproguueckoit cucreme
O.N. MenjeneeBa

3aKOHOMEPHOCTH W3MEHeHMsl pajuyca arOMOB XWUMHUYECKHX 3JIeMEHTOB,
MeTa//TMYeCKUX M HeMeTa/UITMYeCKUX CBOMCTB MO TPYyIIaM KU Mepuojam.
3Hauenve [lepuoguueckoro 3akoHa U IlepyoanYecKou CUCTEMBI
XAMUYECKUX 93JIeMEHTOB /IS pasBUTHUA HayKu U nOpaktuku. [I.U.
MeHie/ieeB — YUEHBIN U TPaXKaHUH

XuMuueckasi CBsi3b. KoBaneHTHasi (MOJisipHasi W HeToJisipHasi) CBSI3b.
OeKTPOOTPULIATETbHOCTh XMMHAUECKUX 3/IeMeHTOB. VIOHHas CBsi3b

3.6

3.7

CreneHb OKHCJ/IEHUA. OKuc/mMTe/IbHOBOCCTAHOBUTE/IbHbBIE pPeak1u.
HPOL[ECCBI OKUCJIeHHSI U BOCCTAHOB/IeHUs. OKHUC/IUTE/IM U BOCCTaHOBUTE/IN

XUMHUYeCKUM 3KCIIEPUMEHT: H3ydeHWe 00paslioB BeIeCTB METa/JIOB U
HeMeTa/JIOB, B3aUMO/IeliCTBUe TMAPOKCH/IAa [IMHKA C pacTBOpaMu KUCJIOT U
iesioyeii,  TpOBefieHWe  ONbITOB,  W/IIOCTPUPYIOIUX  TPUMeEPHI
OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peakiuii  (ropeHue,  peakluu




pa3/ioyKeHUs1, COeIUHEHNS])

9 K/IACC

Kop
1

ITpoBepsieMbId 3/1EMEHT CO/ieP)KaHUSA
BetiectBo 1 xuMuueckasi peakuus. [loBropenue

1.1

[Tepuoanueckuii 3akoH. [leprogueckass cicTeMa XMMUYECKUX 3/IeMEHTOB
.. MengeneeBa. CTtpoeHre aTomMoOB. 3aKOHOMEPHOCTU B U3MEHEHWUU
CBOMCTB XMMUUECKUX 371IEMEHTOB MepPBbIX TPEX MEPUO/IOB, Kaausl, Ka/lbL[ys
WU UX COeJIUHEHUM B COOTBETCTBUU C TIOJIO)KEHHWEM 371eMEeHTOB B
[Teproauueckor CUCTeMe U CTPOEHUEM UX aTOMOB

1.2

1.3

1.4

1.5

CTpoeHMe BellleCTBa: BUAbl XUMUUECKOW CBS3U. TUMbI KPUCTa/NIAYECKUX
PEeIETOK, 3aBUCUMOCTh CBOMCTB BellleCTBa OT THUIA KPUCTa/UIMUeCKOM
PEeIETKU M BUJA XMMUUeCKoM cBsi3u. Knaccudukanyss 1 HOMEHK/IaTypa
HEeOpPraHWYeCcKWX  Bel[ecTB  (MeXAyHapoJHass W  TpHBUa/bHas).
XUWMHUYeCKre CBOMCTBA BeIeCTB, OTHOCSAIIMXCS K Pa3/MUHbIM Kjaccam
HEeOPraHWYeCKUX COeJMHEeHWM, TeHeTHYecKasi CBsi3b HeOpraHu4ecKHux
BellleCTB

Knaccudukanys XvMUUeCKUX peaklui IO pa3/idyHbIM TpU3HaKam (1o
YUCIy W COCTaBy YYacCTBYIOLIMX B peakl[My BelecTB, IO TeryioBOMY
3h(eKTy, M0 U3MEHEHUI0 CTereHed OKUC/IEHUSI XMMHUUYeCKUX 3JIeMEeHTOB,
1o 0OpaTUMOCTH, 0 YYaCTHIO KaTaiu3aTopa). JK30- U SHAOTepMUUeCcKre
peakiuM, TepMOXUMHUeCKHWe ypaBHeHUs.. [loHsiTe O CKOpPOCTH
XMMUUECKOU peakluu

[TonssTie 06 o0OpaTUMBIX W HEOOPAaTUMBIX XUMHWUECKUX PpeaKIUsX.
[ToHssTHE O TOMOTeHHBIX U TeTepPOreHHbIX peaklusx. I[loHATHe O
XUMHUUeCKOM paBHOBecrH. DakTOPkI, BAUSIONIME Ha CKOPOCTh XUMUUeCKOH
PEaKI[|H M MOJI0KeHHe XMMHUeCKOT0 PABHOBECHS

OKUC/IUTEe/TbHO-BOCCTAHOBUTE/IbHbIE  PEaKlMd, 3JIEKTPOHHBIA  OasiaHC
OKHMCJIUTeTbHO-BOCCTAHOBUTE/IbHOM peakiuu. CocTaBjieHHe ypaBHEHUH
OKUC/TUTE/TbHO-BOCCTAaHOBUTE/ILHBIX PeakKlMi C WCIOb30BAaHUEM MeTO/a
3JIEKTPOHHOTO OasaHca

1.6

Teopusi ~ 3M€KTPO/IUTUYECKOW  [UCCOLIAALIUM. ONIeKTPONMUTBl U
He3/1eKTpo/mThl. KaThoHbl, aHMOHbI. MeXaHu3M AUCCOLMalliU BeleCTB C
pa3/iMUHbIMKA  BUJAaMHU XAMHUYeCKOW CBsi3u. (CTemneHb [IUCCOLMALUU.
CunbHbIe U C1abble 3/IeKTPOJUTEL. Peakiini MOHHOTO OOMeHa. Y CIoBUS
ITPOTEeKAHUS peaki[iii HOHHOT0 00MeHa, MOJIHbIe U COKpAIlléHHbIe NOHHbBIE
ypaBHeHUsI peakiuid. CBOMCTBa KUC/IOT, OCHOBAaHUM W COJied B CBeTe
MIPe/ICTaBIeHN 00 3/IeKTPOMTHUUECKOM [AMCCOLMAlui. KauecTBeHHBIe
peakivM Ha UoHbI. [ToHSTHe 0 TUAPO/IU3e CoJier

1.7

XUMHUUEeCKUN SKCIIEpUMEHT: O3HAKOMJ/IEHHEe C MO e/IAMH KPDUCTAJ/VNTMUYECKUX
peUléTOK HeOopraHn4yeCKHX BellneCTB — MeTda/1IJIOB M HEMETAJIVIOB (rpa(bHTa 141




anMasa), CJOXKHBIX BelleCcTB (X/JopyJa HaTpusi); HCC/IeOBaHUe
3aBUCUMOCTU CKOPOCTH XMMUUECKOW peakiiuu OT BO3/eHCTBUS Pa3IUUHbIX
(bakTopoB; HCC/Ie/JOBaHNEe 3JIEKTPOITPOBOJHOCTH PacTBOPOB BeIleCTB,
rpoijecca AWCCOLMALIMKA  KUCJIOT, Iijefioued W cojied  (BO3MOYKHO
HCTI0/TIb30BaHe BUJleOMaTepHasioB); TIpOBe/IeHHe OTIBITOB,
W/UTIOCTPUPYIOIIMX TIPU3HAKU TPOTEKaHUsI peakijuii HMOHHOro obMeHa
(obpa3oBaHue ocajika, BbIJe/ieHHEe Ta3a, oOpa3oBaHHe BOJbl); OIBITOB,
WJUTFOCTPUPYIOIIUX TIPUMePbI OKHC/TUTE/IbHO-BOCCTaHOBUTETBHBIX
peakiuii (ropeHue, peakliM pa3/IOKeHHsI, COelMHEeHMs1); paclio3HaBaHUe
HeOpPraHUYeCcKUX BeIeCTB C ITOMOIIbI0 KaueCTBeHHbIX PeaklMi Ha HOHBI;
pellieHre SKCIepUMeHTaIbHbIX 3a/a4

Hemetanne u ux coeaqMHeHU

2.1

OO61jast xapakTepucTHKa ranoreHoB. OcCo0eHHOCTU CTPOeHHsi aTOMOB,
XapaKTepHble CTerleHW OKuc/jeHus. CTpoeHWe U (pu3MueCcKue CBOMNCTBA
TIPOCTBIX BEITeCTB — rajloreHoB. XUMHUUeCcKre CBOMCTBA Ha MprMepe XJjiopa
(B3auMogielicTBUe  C  MeTa/ulaM{,  HeMeTa//laMH,  IIjeJiouaMu).
XnopoBogopof. ConsiHasi KWAC/A0Ta, XMMUUeCKWe CBOMWCTBA, TOJydyeHue,
npuMeHeHue. [lelicTBHe XJ/iopa U XJIOPOBO/IOPO/ia Ha OpraHW3M 4esioBeKa.
BaykHeii1ve X/I0py/bl ¥ UX HaX0X/AeHre B TIPUpo/ie

2.2

2.3

OG61ias xapakrepuctrka 1eMeHToB VIA-rpynmbl. Oco6eHHOCTH CTPOeHust
aTOMOB, XapaKTepHble CTereHW OKucaeHus. CTpoeHrMe W (U3MUeCcKHe
CBOMCTBa MPOCTBIX BeIeCTB — KUOIOPOJAa U Cepbl. AJIIOTPONHbIE
MOIU(UKALIMA KUCIOpPOJa W cepbl. XUMHUYECKHe CBOWCTBA Cephl.
CepoBoziopo/j;, CTpoeHHe, (prU3nUecKrue U XuMu4eckrue CBOUCTBAa. OKCUABI
cepbl Kak IIpeACTaBUTe/IM KHUCIOTHBIX OKcuoB. CepHas KUCJIOTa,
¢dusnueckre U XMMUUecKrde CBoicTBa (00lue Kak Tpe/CcTaBUTesIsl Kjlacca
KUACJIOT U criequuyeckue). XuMUUeCKUe DeakLUH, Jekaljie B OCHOBe
MPOMBIIIJIEHHOTO Criocoba monyyeHusi CcepHOM KUQIOTHI. [IprMeHeHuUe.
Conmv CcepHOM KHWC/IOTHI, KaueCTBEHHas peakLusi Ha Cy/b(aT-HOH.
Haxoxpenwe ceppl W eé coeJuHeHWM B Tipupofe. XUMHUECKOe
3arps3HeHHe OKpY)Karollel cpe/bl COeJUHEHUsSIMUA Cepbl (KUC/IOTHBIE
OOXAW,  3arpsi3HeHWe  BO3[yXa W BOZOEMOB), CIOCOOBI  €ro
rpei0TBpaLLleHUs

OO011jasi XapakTepUCTHKA 371eMeHTOB V A-rpyrinbl. Oco6eHHOCTU CTPOeHUsT
aTOMOB, XapakTepHble CTelleHU OKUCJ/IeHWs. A30T, paclpoCTpaHeHue B
npupoje, ¢usnyeckue U XUMHUecKhe CBoucTBa. KpyroBopoT a3ora B
npupoje. AMMMaK, ero (pusnueckre U XMMUUeCKHe CBOMCTBA, MOJyuyeHre
u npuMeHeHue. CoM aMMOHUS, UX (U3MYeCKre U XMMHUYeCcKue CBOMCTBA,
npuMeHeHue. KauecTBeHHasi peakldss Ha WOHblI aMMOHHS. A30THas
KHC/IOTa, eé ToiyueHue, hu3ndeckre U XUMHUYeckre CBOMCTBa (001ue Kak
Mpe/CTaBUTeNd Kjlacca KUOIOT W crenuduueckue). Mcrnonb3oBaHue
HUTPAaTOB M COJie aMMOHUSI B KaueCcTBe MHHepasbHbIX YA00OpeHuH.
XHMHUEeCKOe 3arpsisHeHHe OKpY’Karollleld Ccpefibl COeJWHEHUsSIMH a30Ta




(KUCIIOTHBIE NOXK/IU, 3arpsi3HeHHe BO3/yXa, MOUBbI U BOJOEMOB)

2.4

2.5

2.6

2.7

2.8

docdop, amnoTpornHeie MoauduKanuu  docdopa, (Gusnueckre U
xuMuueckue cBorctBa. Okcup docdopa(V) u docdhopHas Kucnora,
¢dbu3uueckue M XUMHYeCKHWe CBOMCTBa, IonyuyeHue. Vcronb3oBaHue
docdaToB B KauecTBe MUHepaIbHbBIX yA00peHuH

Ob11jasi xapakTepucTuka 3/eMeHToB IV A-rpynmbl. Oco0eHHOCTH CTPOeHUsT
aTOMOB, XapaKTepHble CTereHd OKUC/IeHUs. YTJ/epoJl, aJOoTPOMHbIe
MOAU(UKALIMU, PaClIPOCTPaHEHUe B TIPUPOJe, (PU3hUecKre U XUMMHUYEeCKHe
cBoiicTBa. Apcopbiusa. Kpyroeopor yriepozma B mpupoge. OKCHABI
yrjiepofia, Ux (pusnueckrue U XMMHUUYeCKHe CBOMCTBA, [eiCTBHEe Ha >KUBbIe
OpraHv3Mbl, TIOJyueHHWe U TIpUMeHeHHe. OKOJOTHYecKhe IIpoO/IeMbl,
CBsi3aHHbIe C OKcuzoM yriepozaa(IV); rurnotesa rinobaabHOTO MOTEIVIeHUS
K/IMMaTa; TapHUKOBBLIM 3¢h@deKkT. YrosbHas KUCAOTa U e€ COMM, UX
du3uueckue M XUMHUUeCKHMe CBOMCTBA, TMOJiyueHWe U TIpUMeHeHHe.
KauecTBeHHas peakiiist Ha KapOOHaT-MOHKI. VIcIionb3oBaHre KapOOHATOR B
OBbITY, MeIULIMHE, TIPOMBIIIIIEHHOCTH U CETbCKOM XO3SIMCTBE

[TepBoHaua/sbHbIE TIOHSATHSI 00 OpraHUUYECKHWX BelllecTBax KakK O
coelMHEeHUsAX yryiepoja (MeTaH, 3TaH, STWIEH, aleTWIeH, 3TaHoJI,
[JIMLIEPUH, YKCyCHas KWCJI0Ta). VX COCTaB W XUMHYECKOe CTpPOeHHe.
[ToHsATHE O OMOMOTHYECKU Ba)KHBIX Bell[eCTBAX: >KUPaX, Oe/kax, yryieBojax
— ¥ X POJIY B >KU3HM 4YejioBeKa. MarepranbHOe eJMHCTBO OPraHUYeCKUX U
HeOpraHWYyeCcKHUX COeJMHEeHU!

KpeMuwuii, ero ¢usnueckre W XAMHUECKHe CBOWCTBa, IIOJNyuyeHHWE W
npumeHenre. CoefvHeHUss KpeMHUsI B Tipupofie. OO1ue rpecTaBIeHus
060 okcuzge kpemuusi(IV) u kpemHueBOM KucyioTe. CWIMKAThI, WX
UCIIO/Ib30BaHHEe B OBITY, MeAUIMHE, TPOMBIIUIEHHOCTU. BaxHefime
CTPOUTE/IbHbIE ~ MaTepuaibl: KepaMHKa, CTeK/I0, I|eMeHT, OeToH,
esie300eToH. TIpoGsieMbl 6€30MaCHOTO MCIO/Ib30BAaHUSI CTPOUTE/TBHBIX
MaTepUasioB B MOBCEHEBHOM >KU3HU

XUMHUYEeCKMM  JKCIIepUMEHT: u3yueHHWe 00pa3ljoB HeopraHWuuecKux
BeILeCTB, CBOMCTB COJITHOU KUC/IOThI; MPOBe/leHHe KaueCTBEeHHbIX peaKlUu
Ha XJIOPW/-MOHBI W HaO/IOfleHWe TIPU3HAKOB WX TIPOTEKaHUS; OIIbITH,
oTpaXkarolue (Qusnueckrue ¥ XHMUUECKUe CBOMCTBA TaJIOTEHOB M UX
coe/TMHeHuM (BO3MOXKXHO WCTI0/Tb30BaHue BU/leOMaTepuasioB);
O3HaKOMJIeHHe ¢ obpa3sijaMH XJIOpUZIOB (ra/JioreHU/I0B); O3HAKOMJIEHHE C
obOpa3rjaMu ceppl U €€ COeAUHEHWSIMH (BO3MOXKHO MCIIO/Ib30BaHHUE
BUJileOMaTepPHaioB); HaOmrofleHde TIpoljecca OOYI/IMBaHMS caxapa IO
JleiCTBMeM KOHLeHTPUPOBAHHOW CEPHOUM KMC/OThI; U3yueHre XUMUYeCKUX
CBOMCTB pa30aBjieHHOW CepHOM KHCJIOTHI, TIPOBeZieHre KaueCTBEHHOM
peakiuu Ha Cy/ibhaT-uoH W HaOMofieHWe TIpU3HAKa e€ TIPOTeKaHUS;
Oo3HakoMJieHWe C ¢U3UUeCKUMU CBOMCTBaMU a3oTa, docdopa U ux
coeuHEHW (BO3MOYKHO WCTIO/h30BaHHE BHeOMaTepHasioB), oOpa3ijamu




a30THBIX W QocdhopHbIX  yAobpeHWi; TolydeHde, coOWpaHue,
pacrio3HaBaHWe U W3yueHre CBOMCTB aMMMAaKa; MPoBe/ieHre KaueCTBeHHbIX
peakiuii Ha WOH amMMOHHUsA U (ocdaT-uoH M K3ydyeHue TPU3HAKOB HX
MpOTeKaHUs, B3aUMO/IeMCTBHe KOHLIEHTPUPOBAHHOM a30THOM KHC/IOThI C
MeZiblo  (BO3MOXKHO  MCIIOJIb30BaHWEe  BHeOMaTepuasioB); U3yueHHe
MoJiefiel KpUCTa/IMUYecKUX PelIeToK anmasa, rpadura, dyiepeHa;
O3HAaKOMJIEHHWe C TIpOLlecCOM  aficOpOI[MM  paCTBOPEHHBIX BeIeCTB
aKTUBHMPOBAHHLIM YIVIEM U YCTPOWCTBOM TPOTUBOrasa; II0/yueHue,
cobupaHue, pacrio3HaBaHWe U U3yueHWe CBOWCTB YIJVIEKUCIOTO Ta3a;
NIpOBe/ieHNe KaueCTBEHHBIX peakI[uii Ha KapOOHaT- W CU/IMKAaT-UOHBI U
M3yueHue TIPU3HAKOB WX T[IPOTEKaHHWs; O3HAaKOMJIeHWe C TIpPOoAyKiuei
CUJIMKATHOM TIPOMBIIIJIEHHOCTH; pellleHre 3KCIiepuMeHTabHbIX 3afiau 1o
TeMe «BakHelillIMe HeMeTaslIbl U UX COeIMHEeHUsI»

MeTa/ibl U UX coeaTHeHU

3.1

OO1jasi  XapakTepUCTHKA XUMHUECKUX 3JIEMEHTOB — MeTa/UIOB Ha
OCHOBaHMU WX TIONOKeHUsi B I[leproguueckord CUCTeMe XUMHUYeCKUX
sneMmeHTOB [1.VI. MeHzeneeBa U cTpoeHusi aToMoB. CTpoeHre MeTaslioB.
Metanimueckasi CBfI3b M MeTa/uIMuecKass KpPUCTA/VIAUeCKas PpeIéTKa.
DJIEKTPOXUMHUUECKUM Psif] HATIPSDKEHUU MeTa/I/IOB

3.2

3.3

3.4

3.5

dusnueckre M XHUMUUYECKHe CBoOHcTBa MeTauioB. OOIue CrocoObl
MOJyYeHUs1 MeTa/uloB. IIOHSITHE O KOPPO3WM MeTajlyIOB, OCHOBHBIE
criocoObl  3alUThl WX OT Kopposuu. CruaBel (CTa/lb, UYTYH,
JFOpa/IFOMUHUIN, OpOH3a) U UX IIPUMeHeHNe B ObITY U ITPOMBILLIIEHHOCTH

[[lenouHble  MeTa/ibl: MOJIOKeHHWe B [lepuoguyeckor  cucreme
XuMuyeckux 3jeMeHToB [I.MI. MeHjeneeBa; CTpoeHHWe WX aTOMOB;
HaxoXxJeHue B Tipupoje. Pu3nueckMe M XUMUUeCKHMe CBOMCTBa (Ha
rnpuMepe HaTpusi U Kanusi). OKCUAbl U TUAPOKCUABI HAaTpUsi U KaJusl.
[TprMeHeHMe 111e/IOUHBIX MeTA/IJIOB U UX COeJUHEHUM

[[lenoyHO3eMeNbHBIE MeTa/UIbl MarHUM W KajblLMW: TIOJIOKeHWe B
[Tepuoguueckor cucteme xumMuuyeckux 3nemeHToB [I.V. MeHgeneeBa;
CTPOEeHHe UX aTOMOB; HaxOXJeHue B ripupoje. Pusrueckre U XUuMUUeCcKue
CBOMCTBA MarHusi Y Kasblysi. BakHelve coefiuHeHUs1 KanbLusi (OKCU[,
TUIPOKCU/I, COH). JKECTKOCTb BOZIbI M CIOCOOBI €€ yCTpaHeHUsT

Amomuauii:  nionokeHue B Ilepuogudueckort cucTeMe  XWMUUECKUX
nemeHToB [I.V1. MeHzeneeBa; CTpoeHMe aToMa; HaxOXK[IeHWe B MPUPOZeE.
dusmyeckre U XMMUYeCKUe CBOMCTBAa aMOMUHUS. AM(OTepHbIe CBOMCTBA
OKCH/]a ¥ TUIPOKCH/IA aJTFOMUHUS

3.6

Keneso: monoxenve B [leproanyeckor cucTeMe XMMHAUECKUX 3/IEMEHTOB
O.1. MeHeneeBa; CTpoeHHe aToMa; HaxoxJeHue B nipupoze. dusnueckue
Y XMMHUUYeCcKre CBOMCTBa »ene3a. OKCUbl, TUAPOKCH/IBI U cosn keste3a(ll)
u xxene3a(Ill), ux cocras, CBOMCTBA U MOTyUeHUE

3.7

XUMHUYEeCKMM JKCTIepUMEeHT: O3HakKOmjieHHe ¢ obpasijaMd MeTaJIoB |




CT/IAaBOB, WX (DU3MUECKMMHU CBOMCTBaMU; U3yueHUe pe3y/IbTaTOB KOPPO3UU
MeTa/IJIoB (BO3MOXKHO MCITO/Tb30BaHWe BUJ[eOMAaTepPHaioB), 0coOeHHOCTelH
B3aMMO/JIeHICTBUS OKCHMJA KaJbliusi W HaTpus C BOAOW (BO3MOXKHO
WCII0/Ib30BaHre BHleOMaTepyuasioB); HCCAe[j0BaHWe CBOWCTB >KECTKOMU
BO/IbI; TIPOLecca TOpeHus JKejle3a B KUC/Iopo/ie (BO3MOXKHO MCTIO/Ib30BaHUe
BH/leOMaTepUasioB); MPU3HAKOB TPOTeKaHHs KaueCTBEHHBIX peaklyid Ha
WOHBI (MarHusi, Kajblus, a/JlOMUHHUS, LMHKa, kene3a(ll) u >xene3za(lll),
meau(Il); HabmroseHre M omucaHWe TPOLIECCOB OKpAIllMBaHUs TJIaMeHU
MOHAaMM HaTpus, Kaausi U Kadbliusg (BO3MOKHO HCIIO/b30BaHUe
BUJleOMaTepUaioB); UCC/Ie[oBaHHMe aM(OTepHbIX CBOWCTB THAPOKCUjIA
aJIFOMUHUS ¥ TUAPOKCH/ A 1IUHKA; pellleHre 3KCIepUMeHTa/lbHbIX 3a/lau 110
TeMe «BakHelillMe MeTaslibl U UX COeIMHEHUSI»

XUMUSA U OKpYyrKarollas cpeza

4.1

HoBble MaTepuanbl W TexXHOJOTWM. BeljectBa W MaTepuanbl B
TOBCeJJHEBHOM JKU3HM 4YejioBeKa. XHMMSI M 37[0poBbe. be3omacHoe
MCII0/Ib30BaHUe BeIeCTB U XMMHUUECKUX peakiuii B ObITy. [TepBast momMoIb
TIPY XUMUYECKUX 0XKOraxX U OTPaBJIEHUSX

4.2

4.3

OCHOBBI  3KOJIOTUYECKOW T'PaMOTHOCTH. XHMHUUYECKOe 3arpsi3HeHHe
okpyxaronjeid cpenpl [1IK. Ponb XUMHM B peIlleHWM 3KOJIOTHUeCKUX
ripobnem. IIpupo/HbIe HMCTOUYHMKH YIJIEBOJOPOZOB (yrojb, ITPUPOAHBINA
ra3, HedTb), TIPOJAYKTHI MX IepepabOTKh, HX POJb B OBITY U
TIPOMBIIIIEHHOCTHU

XUMHUYeCKUM SKCTiepUMeHT: Hu3yueHre o00pasijoB MaTepuasnoB (CTeK/o,
CIJIaBbl METAJIJIOB, MOJIMMEPHbIE MaTepUaJibl)




TIIPOBEPSAEMBIE HA OI'3 I10 XYM TPEBOBAHUS K
PE3YJ/IbTATAM OCBOEHUSI OCHOBHOM OBPA30BATE/IbHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUS

Kop
MPOBEpPAEMOro
TpedoBaHUSA

1

IIpoBepsiemble TPeOOBaHMA K MPeJMETHBIM pe3y/IbTaTaM
0a30BOro ypoBHA 0CBOEHHsI 0OCHOBHOM 00pa3oBaTe/IbHOM
MporpaMMbl 0CHOBHOI'0 0011[er0 00pa30BaHUA HA OCHOBE
dI'oc

IIpencrasiieHue:

1.1

1.2

1.3

O TI03HABaeMOCTU sIBJIEHWUH TIPUPO/Ibl, TIOHUMaHUe O0OBeKTHBHOMN
3HAUMMOCTA OCHOB  XMMWYeCKOW HayKu Kak obsactu
COBPEMEHHOT'0 eCTeCTBO3HaHUs, KOMITIOHeHTa 0011ieill Ky/IbTypbl U
MPAaKTUYECKOM  [eATeJIbHOCTM  YejioBeKa B YCJIOBUSIX
COBpeMeHHOro 00IlleCcTBa; TIOHMMaHWe MeCTa XUMHUM Cpeiu
[PYTMX eCTeCTBEHHBIX HayK

0 HAYYHbIX MeTO/[dX IT03HdHHS, B TOM UHCJ/I€ SKCII€epUMEHTA/IbHBIX
N TeopeTH4YeCKHMX MeTOoddX HMCC/1ea0BaHMA BelleCTB W KM3y4YeHHA
XUMHNUYEeCKHNX peaKHHﬁ; yMeéHHne MCII0/Ib30BaTb MOJe/In [AJId
00BsICHeHUS CTpOeHHsd aTOMOB 1 MOJIEKY/JI

0 cdepax TmnpodeccMOHaNbHOW [1eTeNbHOCTH, CBS3aHHBIX C
XUMHed U COBPeMEeHHbIMH TeXHOJIOTHSMU, OCHOBAaHHBIMU Ha
JNOCTIKeHUSIX XMMHUUeCKOW HayKH, YTO TI03BOJIUT 00yJaroImmMcs
paccMaTpWBaTh  XWMHIO Kak  cdepy  cBoeirt  Oymyiei
npoecCcHoHaTLHOM [lesTeTbHOCTH U C/ieJlaTh 0CO3HAHHBIN BbIOOD
XUMHUU KakK TPOMUILHOTO TIpefiMeTa TIPU Tepexofie Ha ypOBeHb
cpenHero obiiero o6pa3oBaHus

Bragenue cucteMol XWUMUUECKUX 3HAaHWW M yMeHHe MPUMEHSTh
CUCTEMY XMMHUUYECKUX 3HAHUM, KOTOpasi BK/IOUaeT:

2.1

Ba)KHEMIIIMe XUMUUECKUe TIOHSTUS: XUMHUUYECKUM 3JIEMEHT, aToM,
MOJIEKY/1a, BEILeCTBO, MPOCTOE U CJIOKHOE BeLeCTBO, OJHOPOHAs
Y HEOJHOPO/IHAasi CMeCh, OTHOCHTE/IbHbIe aTOMHAsI ¥ MOJIEKY ISIpHast
MacChl, KOJIMYECTBO Bell[eCTBa, MOJIb, MOJISIDHasi Macca, MOJISIPHbIN
00BEM, OKCH/], KUCJIOTA, OCHOBAHWE, COMb (CpefiHsist), XUMHUecKast
peakliysi, peakld COeAUHEHUs, peakluM pa3/ioKeHUs, peakiuu
3aMeIlleHus], peakiu 0OMeHa, TeryioBoi 3(hdeKT peakinu, 5K30- U
SHJOTEpMUYECKMEe  peaklLMd,  pacTBOp,  MaccoBasg [0/
XMMHUUYECKOrO 3JIeMeHTa B COeJUHEHWH, MaccoBasi [JOo/ls |
TPOLIEHTHAs] KOHL|EHTPALUsl BelecTBa B pacTBOpe, PO aToMa,
3JIEKTPOHHBIN C/IOM aToma, aToOMHas opOWTasnb, pafiyC aToMa,
BaJIEHTHOCTb,  CTENeHb  OKUC/JEeHWs, XUMHYecKas  CBS3b,
3/IeKTPOOTPULIATE/IbHOCTh, MOJISIPHAasi ¥ HeToJisipHasi KOBasleHTHast
CBsI3b, MOHHAsl CBSI3b, MeTa//IMYecKasi CBsi3b, KPHCTa/UIAUeCcKasi




2.2

peléTka (aToMHasi, MOHHasi, MeTaJl/TiuecKasi, MOJIeKyJ/IsipHast), UOH,
KaTHOH, aHWOH, 3JIEKTPOJIUT ¥ HE3EeKTPOJIHT, JIeKTPOIATHUeCKast
AUCCOLMAlYs, peaklud HOHHOTO 0OMeHa, OKUCIUTeTbHO-
BOCCTAHOBUTE/IbHbIE DPeaKIUM, OKUC/IUTeTb W BOCCTAaHOBUTE]Ib,
OKHUCJIeHWe W  BOCCTAHOB/IEHWE, 3/IeKTPOJIM3, XUMHUYecKoe
paBHOBecHe, oOpaTHMble W HeoOpaTHMble peakIuHM, CKOPOCTb
XUMHUYECKOW peakiuy, KaTanu3atop, I1/1K, Koppo3us MeTasloB,
CI/IaBbI

OCHOBOIIOJ/Iararomuye 3daKOHbl XMMHH: 3dKOH COXPdHEHHS MdCChI,

nepruoauyeckuii 3akoH [I.MI. MeHjeneeBa, 3aKOH IIOCTOSIHCTBA
COCTaBa, 3aKOH ABOrazpo

2.3

TEOpUM XHMHUM: aTOMHO-MOJIeKYJiIpHas  Teopusi, TeOopus
371eKTPOJIUTUYECKOU TUCCOL[AALINHN

ByiazeHne 0CHOBaMy XMMHAUY€CKOU TPaMOTHOCTH, BK/TFOUAOILIeN:

3.1

yMeHUe TpPaBW/IbHO HCII0/b30BaTh W3yUeHHbIe BeljecTBa |
MaTepuasbl (B TOM UHC/ie MUHEPa/ibHbIe Y00peHus], MeTa/ulbl 1
CTUIaBbl, TIPOAYKTBI TepepabOTKH TPHUPOAHBIX HCTOUHHUKOB
yT/IeBOIOpozioB  (YIJisl, MPUPOAHOro Tasza, HedTH) B OBITY,
CebCKOM XO03SIMCTBe, Ha TMPOMU3BO/ICTBE M MOHUMAaHUE 3HAuYeHHs
JKUPOB, 0eJIKOB, yT/IeBOJOB JJi OpraHu3Ma 4Ye/iOBeKa; yMeHUe
MPOTHO3MPOBATh BUSIHUE BEIECTB U XMMHUUYECKUX MPOLeCCOB Ha
OpraHu3M YejioBeKa M OKPYKalollyt0 TIPUPOAHYIO Cpeay

3.2

3.3

3.4

yMEeHVe WHTerpvpoBaTb XWMHUYECKHMEe 3HaHWS CO 3HaHUSIMH
ApyTUX yueOHbIX TIPeIMETOB

Hamuuue oOrbIiTa paboThl €  pa3MyHBIMA ~ MCTOYHMKAMHU
vHbopMalMM TI0 XWMUU (HayyHasi M Hay4HO-TOMYJisspHasi
MTeparypa, CJIoBapy, ClipaBOYHUKH, MHTEPHET-PeCypChl)

YMeEHHe 00BLEKTUBHO OLleHHBATb I/IH(lJOpMa]_[I/II-O 0 BemecCTBax, MUX

MpeBpallleHUsIX W MPaKTUYeCKOM TpPUMEHEeHWW U yMeHHe
WCTI0JTb30BaTh €€ [I7isl pellieHrst yueOHO-TI03HaBaTeTbHbIX 3a/1a4

Briagenve ocHOBaMM MOHSTUMHOIO anrapaTta U CUMBOJIMYECKOTrO
A3blKa XMMHW [JI  COCTaBjeHUs1 (POPMy/J HeOpraHhyeCcKux
BEL[eCTB, YpPaBHEHWW XUMHWYECKHUX  peakUWid; OCHOBaMH
xumuyeckor HoMeHKNatypsel (IUPAC u TpuBHanbHOW)

YMmeHve  OOBSICHSTb  CB3b  TIOJIOXKEHWsI ~ J7eMeHTa B
[Tepuosyueckoli cHUCTeMe C UKWC/IOBBIMM XapaKTepUCTUKaMU
CTPOEHUs] aTOMOB XWUMUUECKHX 37IeMEeHTOB (COCTaB U 3apsifi spa,
o0Ilee YMC/IO 3/IEKTPOHOB), pacCIpe/ie/ieHHeM 3JIEKTPOHOB TIO
9HEpreTHYeCKM YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHO/IOB, Ka/lusl
Y KaJIbLIYs

[IpencrtaBieHMe 0O MepPUOAWYECKOM  3aBUCMMOCTH  CBOMCTB
XUMHYECKUX 571IEMEHTOB (paguyc aToMma,




3JIEKTPOOTPHULIATE/IBHOCTh), TIPOCTBIX U CJAOXKHBIX BeIeCTB OT
TOJIO’KEeHUsT 3/ieMeHTOB B Ilepuoauueckor cucteme (B MasbIxX
repuoJilax M TJIaBHbIX MOATPYyNMax) U 37eKTPOHHOIO CTPOEHMsI
aToma

7 YMeHMe K1acCU(PUIMIPOBATh:
7.1 XUMUYeCKue 3/1eMeHThI
7.2 HeopraHuuyecKue BelecTsa
7.3 XAUMUUYeCKue peakluu
8 YMeHue oripejie/iiTh:
8.1 BaJIEHTHOCTb U CTeleHb OKUC/IeHUS XUMUYECKHUX 3JIEMEHTOB,
3apsi/| MOHa
8.2 BUJlI XMMHUUECKOU CBSI3U U TUIM KPUCTA/UIMUECKOU CTPYKTYPHI B
COeIMHEHUSIX
8.3 XapakTep cpelbl B BOJHBIX pacTBOpax BelecTB (KUC/IOT,
OCHOBaHHUM)
8.4 OKHCJIUTEe/Ib U BOCCTAHOBUTEJ/Tb
9 YMeHre xapakTepu30BaTh (pM3UUeCKUe U XUMUYeCKUe CBOKCTBaA:
MPOCTBIX BelecTB (KWUCJIOpPOZ, O30H, BOAOPOA, rpaduT, anmas,
9.1 KpeMHUH, a30T, ¢ocdop, cepa, X/a0p, HATPUHW, Ka/lWi, MarHWUu,
KaJIbLIUM, aTFOMUHUM, >Kesie30)
CJIOXKHBIX BellleCTB, B TOM UHKCJie UX BOAHBIX PacTBOpPOB (BOAa,
aMMMaAK, XJIOPOBOZOPOZ, CEPOBOJIOPO/l, OKCUbI YU THUAPOKCH/bI
Meta/ioB I-ITA rpynn, amomunusi, meau (II), uunka, xenesa (11
9.2 u III), okcuawl yrnepoga (II u IV), kpemuus (IV), a3ora u
dochopa (III u V), ceppr (IV m VI), cepHucrasi, cepHas,
a30TUCTas1, a30THas, (pochopHasi, yrojabHasi, KpeMHUeBast KUC/I0Ta
Y UX COJIN)
MPOTHO3MPOBaTh U XapaKTepU30BaThb CBOMCTBA BeLIeCTB B
93 3aBUCMMOCTH OT MX COCTaBa U CTPOEHH, NPUMEHEeHHE BeLleCTs B
3aBUCUMOCTU OT MX CBOWCTB, BO3MOXXHOCTh TIPOTEKaHUSI
XMMUUECKUX MpeBpallieHrH B pa3/IMUHbIX YC/IOBUSIX
10 YMeHI/IeV COCTaB/IAITb MOJIEKY/ISIDHbIE W HWOHHBbIE YpaBHEHUs
peakLyii, B TOM YUCJIe:
10.1 peakiuii MOHHOTO 0OMeHa
10.2 OKHCJIUTEJIbHO-BOCCTAHOBUTE/IbHBIX Peaklui
103 W/UTIOCTPUPYIOIIMX XMMUUEeCKHWe CBOMCTBA M3YU€HHBIX KJ/IaCCOB
(rpymi) HeopraHUYeCKHX BeLeCTB
10.4 TIOATBEPKAAOLINX TeHeTUUeCKYI0 B3aMMOCBSI3b MeXy HUMU
11 YMeHve BBIUMCIIATH (TTPOBOJUTH PACYETHI):
11.1 OTHOCUTEJIbHYI0 MOJIeKY/IIPHYIO U MOJIIPHYIO MacChl Bell|eCTB,




MdCCOBYHO J0OJIK0O XUMHUYECKOr'o 3/1IeMeHTd B COe/IMHEHNHA

11.2

MacCOBYIO JIOJIO BellleCTBa B pacTBOpe,

11.3
114
12

KOJ/IM4YeCTBO BelleCTBd M ero Mdaccy, 00BeM rasos

M0 YpaBHEHUSIM XUMHWUYECKUX peaklui UM HaxO[JWUTb KOJIMYECTBO
BelllecTBa, 00bEM M MacCy peareHTOB WJIM MPOJYKTOB peaKkluu

Bnanenue (3HaHMe OCHOB):

12.1

12.2

OCHOBHBIMM MeTO/laMM HAy4yHOro Tio3HaHusi (HabmozeHue,
M3MepeHre, SKCIIepUMEHT, MOJe/IMPOBaHue) TMpyh U3Y4YeHUH
BeIIeCTB U XMMHYECKUX SBJIeHWM; yMeHWe C(OopMy/IUpOBaTh
npobJiemMy U Mpe//IOXKUTD TTYTH e€ pelleHUs

6e3omacHoi pabOThI C XUMHUUECKHMH BelljeCTBaMH, XUMUUECKOU
TIOCY /10 1 JTabopaTOpHLIM 000pyI0BaHHEM

12.3

npaBuiamMd  Ge3omacHoro  ofpaijeHWss €  BellleCTBaMH,
VCTI0JIb3yeMbIMU B MIOBCEIHEBHOW KU3HH, MPaBUIaMy MOBeJleHHUs
B 1ensix cOepe)keHUs] 3[0POBbsi U OKpY’Kaltollleld TPUPOAHOM
cpeibl; TIOHMMaHue BpeJa (OMAacCHOCTH) BO3/IeMCTBUSI Ha >KUBBIE
OpraHu3Mbl OIpe/ie/IEHHBIX BeIecTB, CTIOCOO0B yMeHBIIIeHUs U
rpe/IoTBpallleHus1 UX BPeJHOTO BO3/|eHCTBUS

13

13.1

13.2

Hanvuve ~ mpakTUYeCKMX  HABBIKOB  [JIAHUPOBaHUSA U
OCYILIeCTB/IEHUS CIAYIOIIUX XUMUUYECKUX IKCIIEPUMEHTOB:
M3yuyeHMe U OnucaHue (PU3NUeCKUX CBOWMCTB  BeIleCTB;
O3HaKOMJIeHHMe C (PU3NYeCKUMU W XUMHYECKUMH SIBJIEHUSIMU;
OMbIThI, W/UTFOCTPUPYIOIME TIPU3HAKU MPOTEKaHWUS XUMHYEeCKUX
peakiLyu

n3yueHue criocob0B pa3/esieHusi cMece

13.3

13.4

roslyueHWe KHUC/IOpOJa W M3yuyeHHe ero CBOMCTB; IIOTyueHUe
BOJIOPO/ia Y U3yuyeHre ero CBOUMCTB; MOJydeHHe yIJIeKHUCIOro ras3a
Y W3yueHUe ero CBOMCTB; TOJIyueHHe aMMHaKa U U3yuyeHue ero
CBOMCTB

TIPUrOTOBJIEHWE PACTBOPOB C OINpeAe/léHHOM MacCOBOW [0Jied
PacTBOPEHHOIO BellleCTBa

13.5

13.6

TpUMeHeHHWe  WHAWKATOpOB  (/lakMyca, MeTWIOpaHXXa |
deHondTanenHa) a8 ONpefe/ieHUs1 XapakTepa Cpefibl B
pacTBOpax KUC/OT U Liesiouei

WCC/ie[JoBaHHe U OIMCAaHHe CBOWCTB HEOPTraHWUeCKWX BeI[eCTB
Pa3/IMUHBIX KIaCcCOB; W3ydyeHHe B3aUMOJENUCTBUS KHUCJIOT C
MeTaJllaMH, OKCHUZIAMHA  MeTaJUIOB, pPaCTBOPUMBIMU U
HEpacTBOPHUMBIMU OCHOBaHUSIMHY, COJISIMU; ToJ/TyYeHre
HEPAaCTBOPUMBIX OCHOBAHWM; BBITECHEHHE OJHOIO MeTaia
IPYTUM W3 pacTBOpa COJIM; UCC/efloBaHUe aM(OTepHBIX CBOMCTB
T'MIPOKCH/IOB a/TFOMHUHUS 1 I[UHKA




13.7

peleHre S5KCIepUMEHTA/NbHbIX 3a7au 1o TeMaM: «OCHOBHBIE
K/IaCChl HEOpraHWYeCKUX COeJUHEeHUN»; «DJIeKTPOIUTUUeCKast
avccolyanusi»; «BakHelilliie HeMmeTas/ulbl MU MX COeJUHEHUSI»;
«BakHelilllvie MeTasUIbl U UX COeIUHEHUS»

13.8

XUMUYECKHe  SKCIIEPUMEHThl, HW/TFOCTPUPYIOIME  TPU3HAKU
MPOTEeKaHUsI peakliii MOHHOTO O0OMeHa; KaueCTBEHHbBIE pPeaKI[UH
Ha TMPHUCYTCTBYIOI[ME B BOJAHBIX PACTBOpax MWOHBI: XJIOPH/-,
bpomua-, uomug-, cynabdar-, docdar-, KapboHaT-, CHIMKAT-
AHMWOHBI, TUJIPOKCHU/I-MOHBI, KATUOHbI aMMOHMSI, MarHUsl, KaJIbL[Hs],
aJIFOMUHMS, >Kene3a (2+) v xkene3a (3+), Meau (2+), IMHKa

14

14.1

YMeHue:

Mpe/ICTaB/ATh pe3y/bTaThl SKCIIEPUMEHTa B (pOpMe BBIBOJIOB,
Jl0Ka3aTeNnbCTB, TpadMKOB U TabJ/MI] U BISB/ISTH SMITUPUUECKHe
3aKOHOMEPHOCTH

14.2

yCTaHaB/IMBaTh  CBSI3W  MEXAYy peaJibHO  Ha0JIr0/[aeMbIMU
XUMUUECKMMU SIBJIEHUSIMM W TIPOL[eCCaMM, TPOUCXOJSIIMMUA B
MakKpo- W MHKPOMHDE, OOBSICHATb NPUUMHBI MHOT000pa3us
BellleCTB




IIEPEYEHD 3JIEMEHTOB COJEPXAHWSA, IIPOBEPAEMbIX HA
OCHOBHOMTI'OCYJAPCTBEHHOM 3K3AMEHE I10 XUMHNN

Kog IIpoBepsieMbIid 3/1eMeHT CO/iepPXKaHUSA

1
1.1

[lepBoHava/ibHble XUMUUYECKHEe TTOHITHS
Yuctole BelrjectBa U cMecy. Criocobbl pa3ziesieHust CMecei

1.2

1.3

ATOMBI U MOJIEKY/IBI. Xyumuueckrde 37eMeHTbl. CHMBOJIBI XMMHUECKUX
5JIEMEHTOB. HpOCTbIe " C/JIOXKHbIE BeleCTBd.

Xumuueckass ¢dopmysia. BaneHTHOCTb aTOMOB XWMMYECKHUX 371eMEeHTOB.
CTereHb OKUC/IeHUS

1.4

3aKOH TIOCTOSIHCTBA COCTaBa BeIleCTB. OTHOCUTeNbHAass aTOMHas Macca.
OTHOCHUTebHAas MOJIEKYJ/IApHasA Maccd. MaccoBas Ao/ XMMH4YeCKOoro
3JIeMeHTd B COeJMHeHHU

1.5

1.6

KomuuecTBo BelijectBa. Mosib. MovisipHasi Macca. MoJisipHbiti 00BEM Ta3o0B.
B3anMoCBsI3b KOJIMUECTBA, MaCChl M UMCJIa CTPYKTYPHBIX €IMHUL] BelljeCTBa

dusnueckre U XUMUUECKUe sIBJIeHHsl. XUMUYecKasi peakLivs U eé Tpu3HaKu.
3aKOH COXpaHeHHUs MacChl Bell[eCTB. XMMHUUYEeCKHe YpaBHEHUSI

2.1

[Teproauueckuit 3aKoH U [leprogrueckasi CMCTeMa XUMHUYECKUX 37IEMEHTOB
.. MengeneeBa. CTpoeHHe aTOMOB

[Teprognuecknt 3akoH. [leproguueckast cucteMa XMMUUECKHUX 371eMEHTOB
O.N. MenpeneeBa. Ilepuoapl v rpynmbl. @PU3nuecKu CMBIC/ TTOPSIAKOBOTO
HOMepa, HOMEepOB Tepro/ia ¥ IPyNIbl 3/IeMeHTa

2.2

Crpoenvie atromoB. CocTaB aTroMHbIX szep. M30Tombl. DJIeKTPOHBI.
CTpoeHue 37eKTPOHHBIX 000/i0ueK aTroMoB TiepBbiX 20 XUMHUECKHX
snemeHTOB [leproanueckou cuctemsl /1.M. MeHzeneeBa

2.3

3aKOHOMEpPHOCTH B MU3MEHEHWU CBOMCTB XMUMMUECKHUX 3/7IEMEHTOB IepBbIX
TPEX TIepUO/IOB, KaJus, KaJIbLIUs (paguyca aTOMOB,
3JIEKTPOOTPHULIATE/ILHOCTH, MeTa/UTMUeCKUX M HeEMeTa/l/IMYeCKUX CBOMCTB) U
WX COeJVHEHHWA B COOTBETCTBUM C TIOJIO)KEHWEM 3JIEMEHTOB B
[Teproueckomr CUCTEME U CTPOEHUEM UX aTOMOB

CTpoeHue BelljecTBa

3.1

3.2

Xumuueckasi CBs3b. KoBaseHTHasi (To/isipHasi W HeMoOJsIpHasi) CBSI3b.
OJIEKTPOOTPULIATE/IBHOCTh ~ XMMUUYECKUX  3/IeMeHTOB. VOHHas  CBfi3b.
MeTamnueckasi CBS3b

TuUMbl KPUCTA/VIMYECKUX PeILIETOK (aTOMHasi, WOHHAs, MeTa/ylndeckas),
3aBMCHMOCTh CBOWCTB BeleCTBa OT TWIA KPUCTA/UVIMUECKOW PeILIETKU U
BU/Ia XUMUUECKOM CBSI3U

Baxknerime rnpeacraBuTe/IM HEOPraHMYeCKHUX BellleCTB. HemeTasinibl 1 ux
COoeJHEeHM. Metainibl U UX coeMHeHUA

4.1

Knaccudukaliys 1 HOMeHK/aTypa HeOpraHM4eCcKUX COeJMHeHUM: OKCH/0B
(coneobpasyrolue: OCHOBHBIE, KUCJIOTHBIE, aMmboTepHbIe) 5|




Hecosieobpasyolliye; OCHOBaHMM (1I€710YM M HepacTBOPHMbIe OCHOBAHUS);
KUACNOT (KUcCopoAcosepKaiye U 0OeCcKHUCIOpOAHbIe, OAHOOCHOBHbIE U
MHOT'OOCHOBHBIE); coJiel (CpeiHUX U KHUCJIbIX)

4.2

4.3

dusnueckue W XWMUUECKHe CBOWMCTBAa TIPOCTHIX BellleCTB-HEMeTa/l/IoB:
BOZIOPO/a, XJI0pa, KUCI0PO/ia, Cepkl, a30Ta, hocdopa, yriepoja, KpeMHHUs
dusnyeckre U XMMUUECKe CBOMCTBA MPOCTBLIX BelleCTB-MeTasyIOB: JIUTUS,
HaTpus,  KaJus, MarHds W Kajbl[usi,  aJIOMUHUS,  KeJje3a.
DJIeKTPOXMMUUECKHWI PsiJi HaTlpsUKeHUM MeTaslyioB

4.4

4.5

4.6

dusnueckMe U XMMUYECKUe CBOWCTBAa BOJIOPOJHBIX  COeAUHEHUI
HeMeTaJlJIOB: XJIOPOBO/IOPO/ia, CEPOBOZIOPO/ia, aMMUaKa

dusnueckre U XMMHUYECKUe CBOMCTBA OKCUAOB HeMeTasuioB: cephl (IV, VI),
azota(ll, IV, V), docdopa(Ill, V), yrnepoma(ll, IV), kpemuus(IV).
[ToslyueHre OKCU/IOB HEMETAJITIOB

XvMHUecKre CBOMCTBa OKCHZ0B: MeTaioB [A—IIIA rpymm, uvHka, megu(1l) n
xene3a(Il, IIT). [TomyueHre OKCUOB MeTa/L/IOB

4.7

4.8

4.9

XUMUYeCKre CBOMCTBA OCHOBaHMM U aM(OTepPHBbIX THUJPOKCHOB (Ha
rp¥Mepe TUIPOKCU/IOB aJlFOMUHMUS, KeJie3a, I[uHKa). [ToyueHrne 0CHOBaHMM
Y aM(OTePHBIX TUAPOKCUIOB

O61uye XAMUYecKue CBOMCTBA KUCJIOT: XJIOPOBOZOPOJHOM,
CepoBO/IOPOIHOM, CEPHUCTOM, CePHOM, a30THOH, hochopHOl, KpeMHHEeBOM,
yrosbHOM. Ocobble XMMHUeCKHe CBOMCTBA KOHLIEHTPUPOBAHHOW CepHOU U
a30THOM KUCOT. [ToyueHne KUC/IoT

OO011re XUMHUYECKHe CBOMCTBA CpeiHUX coieid. [TosyueHue coseit

4.10

4.11

[Tonyuenue, cobupaHve, pacrio3HaBaHHe BOJOPOAQ, KUC/IOpO/a, aMMHakKa,
YTJIEKUCJIOTO Ta3a B jabopaTopun

[TosiyueHre amMMmMaka, CepHOM W Aa30THOM KHUC/IOT B TPOMBIIIIEHHOCTH.
OO6mme crroco0bl TTO/TyYeHUs] METalJIOB

4.12

["eHeTHMUeCKasi CBSA3b MeXX/ly K/IaCCaMU HeOPraHUUeCKUX COeIMHeHUH
XuMHUeCcKre peakLuu

5.1

5.2

KJIaCCI/I(i)I/IKaL[I/IH XUMHUYeCKUux peaKqu/'I 10 PpAa3/IMYHBIM T[IpU3HAKAM: TIIO
Uncdjily MU COCTaBYy YUdCTBYHOIIMX B peakl¥MMu BellecTB, I[10 TeIJIOBOMY
B(I)(beKTy, 10 U3MEHEHHUIO CTereHel OKUC/IeHUS] XUMUYeCKUX 3/1eMeHTOB

TernnoBol 3¢deKT XUMUUeCKoW peakldd, TePMOXUMHUYECKHWe ypaBHEHWUS.
JK30- U 3HA0TepMUYeCKHe peakliiu. TepMoXuMruuecKre ypaBHeHUsI

5.3

OKUC/TUTeTbHOBOCCTAHOBUTEJIbHbIE peakLyu. Oxucvrenu U
BOCCTaHOBUTENMM. [IpoLiecchl OKMCIEeHUSI U BOCCTAHOBJIEHUS. DJIEKTPOHHBIN
banaHC OKMC/IMTeTbHOBOCCTAaHOBUTETHHOM peakLiu

5.4

5.5

Teopusi  3NMEKTPOIUTUYECKOM  AUCCOLMALMM.  KaTWOHBI,  aHUOHBI.
ONeKTPONMUTBI W He3JeKTPouThl. CubHBIE U Cabble  3/IeKTPOJIUTHI.
CreneHb AuCCOLMALIUU

Peakiu HOHHOrO oOOMeHa. YC/IOBUsS TIPOT€KAHHWSI peakIMid HOHHOIO




oOMeHa, Mo/THbIe ¥ COKPAIlléHHbIe MOHHbIE YPaBHEHUs peaKIui

XUMHUSA U OKpYKarolllas cpeza

6.1

BemectBa 1 MaTepuanbl B TOBCEJHEBHOW >XKM3HM 4YesioBeKa. besomacHoe
WCTIOIb30BaHKe BeIeCTB U XUMHUUECKHUX peaklyi B labopaTopuu U ObITY.
[TepBasi moMoLLb NIPY XMMUYECKUX OKOrax U OTPaB/IeHUSIX

6.2

6.3

6.4

XUMUYecKoe 3arpsisHeHHe OKpYKarolled cpefbl (KUC/IOTHbIE JOX/H,
3arpsi3HeHHe TIOUBHI, BO3/lyXa M BOZOEMOB), CITIOCOOBI €T0 MpeA0TBpaIlleHus
[IpepenvHas pomnyctuMasi KoHieHTpanus BemectB (IIIK). Ponb xumum B
pellieHNHd 3KOJIOTHUeCKUX TMpobsieM. YcuieHue TMapHUKOBOTO 3ddekra,
paspylieHre 030HOBOI'O CJI0A

[IprMeHeHMe cepsl, a30Ta, dhocdopa, yriaepoja, KpeMHUS U UX COeIMHEeHUH
B OBITY, MeJUII1He, POMBIILIEHHOCTH U CeJIbCKOM XO03siiicTBe. [IpumeHeHMe
MeTa/JIOB U CIUIaBOB (CTa/lb, UyTYH, [JIOPaJIOMHHMIA, OpOH3a) B OBITY U
TIPOMBIIIZIEHHOCTA WX coeauHeHui. [loHSTHME O KOpPpO3UM MeTasl/IoB,
OCHOBHbIE CITOCOOBI 3aII[UThl UX OT KOPPO3UH

[Ipripo/iHble UCTOUHUKH YII€BOAOPOAOB (Yyrosb, TIPUPO/HbIN ra3, HedTh),
TIPOJIYKThI MX TTepepaboTKu (6eH31H), UX POJIb B OBITY M POMBIIIJIEHHOCTH

6.5

HepBOHa‘-Ia]'IbeIe TIOHATHSA 00 OpraHrMYeCKHMX BEIIECTBAX KdK O COeJUHEHMAX
yrijepoza (MET&H, 3TdH, STWJ/IEH, dIETWU/IEH, 3TAHOJI, T[VIMLEPWH, YKCYCHAs
KI/IC]IOTa). [ToHsATHE O OMOJIOTMUECKU BaKHBIX BeIeCTBdX: >XHPdAX, 6EJ'IKaX,
YIJIeBO4dX — Y UX POJIM B X)KM3HHU YEJIOBEKA

7.1

PacuéTrr:
110 (hopMyJ/iaM XUMHUYECKUX COeMHEHUU

7.2
7.3

Macchl (MacCOBOM) A0/ pPaCTBOPEHHOTO BellleCTBa B paCTBOPe
110 XMMUYECKUM ypaBHEHHUSIM




YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA30BATEJ/IBHOI'O
IIPOILIECCA
OBSI3ATEJIbHBIE YUYEBHBIE MATEPHAJIBI I/I1 YUEHUKA

METOINYECKHWE MATEPUAJIBI V11 YUUTEJIA

IIUPPOBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETA
NHTEPHET



