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IMMOSICHUTEJIbHASA 3AIIMCKA
[IporpaMmMa MO XWMHM Ha YpOBHe OCHOBHOro obiero o6pa3oBaHus
COCTaB/ieHa Ha OCHOBe TpeOOBaHWM K pe3y/ibTaTaM OCBOEHHSI OCHOBHOMN
oOpa3oBaTe/ibHOM MTPOrpaMMbl OCHOBHOT'O 0011iero 00pa3oBaHusi, Mpe/iCTaBIeHHbIX
B ®I'OC 00O, a Takxe Ha 0CHOBe (heZiepanbHON paboueii MpoOrpaMMbl BOCITUTAHKS
M C Y4YéTOM KOHLIEII[MM TIperoJiaBaHust ydeOHOro TmipeamMera «XWMUs» B

obpa3oBare/ibHBIX OpraHu3anusx Poccuiickoit ®egepariym.

Ha 6a3e yjenTpa «Touka pocta» obecrieunBaeTcsi peam3arysi 06pa3oBaTe/IbHBIX POrpaMM
eCcTeCTBeHHO-HayUHOU U TEXHOJIOTUYeCKO! HallpaB/IeHHOCTel, pa3paboTaHHbIX B COOTBETCTBHU C
TpeOOBaHUSMM 3aKOHOZaTelnbCTBa B cdepe oOpa3oBaHWss W C YYETOM pPeKOMeHZALMiA
denepanpHOro oriepaTopa yuebHOro rnpeimera « XUMHsI».

Ob6pa3oBaTenpHasi IporpamMMa Io3BOJIsIeT MHTEIPUPOBATh pean3yeMble 3/1eCh TOXOABI,
CTPYKTYPY U COJiep>KaHHe TIPH OpraHu3aluy 00yueHusi XUMuM B 8-9 Kitaccax, BEICTDOEHHOM Ha
6a3e m060T0 U3 JOCTYIHBIX yueOHO-MeToAnYecKUX KomriekcoB (YMK).

[TporpaMMa 10 XMMHM [aéT TIpe/CTaB/ieHHe O Iie/isAX, OOIel cTpaTerud
oOydyeHMs,, BOCIHMTAHMS W Ppa3BUTHA OOyYalOl[UXCS CPeACTBAMH yueOHOro
npegMeTa,  yCTaHaB/WBaeT  o0Osi3aTelbHOe — TIpeJMeTHOe  CO/iep>KaHue,
npelyCMaTpUBaeT pacrpefie/ieHde ero T0 KjaccaM W CTPYKTYPUpPOBaHHe TI0
pa3fieslaM ¥ TemaM IIporpaMMbl I10 XHMUU, OTpefiesisieT KOAUUYeCTBeHHble U
KaueCTBeHHbIE XapaKTepUCTUKH cojlep>KaHus, pPEKOMeH/1yeMyto
M0C/IeIOBaTeIbHOCTh ~ U3YUeHUS] XUMHM C Y46TOM  MEXKIPeJMEeTHBIX U
BHYTDUIIDEIMETHBIX  CBs3eM, JIOTUKM y4yeOHOTO Tipoljecca, BO3PACTHBIX
ocobeHHOCTeM OOydYarIIUXCs, OmpefesieT BO3MOXXHOCTH TpeAMeTa [jis
peanu3aiui TpeOOBaHMI K pe3y/bTaTaM OCBOEHUs OCHOBHOM 00pa30BaTe/bHOU
IIporpaMMbl Ha YPOBHE OCHOBHOTO 00I1jero oOpa3oBaHMs, a Takke TpeOOBaHWM K
pe3y/sbTaTaM 00yueHHUs XUMHUM Ha YPOBHe 1ieJieli 3ydeHus mpefjMeTa U OCHOBHBIX
BH/JIOB yueOHO-TIO3HABAaTe/NbHOW [leITeTbHOCTH O00ydYaromierocss 1o OCBOEHMIO
yueOHOro Co/lep>KaHusl.

3HaHMe XUMWUU CJIY)KUT OCHOBOW Jjis (OopMHUpPOBaHWS MHMPOBO33PEeHMs
oOyuaroliierocsi, ero TpeJcTaB/ieHUd 0 MaTepyuaTbHOM eJUHCTBE MHUPA, Ba)KHYIO
pOnb WrparoT (opMUpyeMble XUMUeN TpeCTaB/eHUusI O B3aWMOIPeBpAIlleHUsIX
SHeprui U 00 SBOJIIOI[MK BeI[eCTB B TPUPOJe, O TYTSX pelleHus T100ambHbIX
1po0J/ieM YCTOMUMBOTO PA3BUTHSI UEJIOBEUECTBA — ChIPHEBOM, IHEPreTHUYeCKOH,
TIUILEBOU 1 KOJIOTMUeCKOU Oe301acHOCTH, TIpo0/ieM 3/[paBOOXPaHeHUsI.

N3yueHue xvumuu:

CIOCOOCTBYeT  peanv3aldd  BO3MOXKHOCTeM  [Ji/iS  CaMOpas3BUTHSL U
dhopMHpOBaHUs KYJIbTYpPbl IMUHOCTH, €€ 00111ei 1 (PyHKIJMOHA/IbHON TPaMOTHOCTH;

BHOCUT BKJaJ, B (hOpDMUpDOBaHWe MBIILJIEHUS] ¥ TBOPUYECKUX COCOOHOCTei
o0yuaroluxcs, HaBBIKOB HWX CAMOCTOSITeJbHOW y4yeOHOW  /leATenbHOCTH,



9KCTMepUMeHTaNbHbIX M HWCCAe/loBaTe/lbCKUX yMeHulM, HeoOXOJWMbIX KakK B
TOBCe/IHEBHOM >KM3HU, TaK U B MPodeCCUOHA/IbHOU [leITeTbHOCTH;

3HAKOMUT CO cCrneluUKOWM HayuyHOrO MBIIIeHHs, 3aK/a/lbIBaeT OCHOBBI
1[eJIOCTHOTO B3IJIsSiia HA €JUHCTBO MPUPO/bI U Ue/IOBEKa, SIB/IIETCSI OTBETCTBEHHBIM
3TarioM B (OpMHUPOBAHNY eCTeCTBeHHO-HAayYHOM I'PaMOTHOCTH 00YUaroIIMXCS;

criocobcTByeT (POPMHPOBAHUIO 1[€eHHOCTHOTO OTHOIIEHUS] K eCTeCTBeHHO-
-Hay4YHbIM 3HaHUSM, K TIPUPOJIE, K UesI0BEeKY, BHOCUT CBOW BKJ/IaZ, B 9KOJIOTMYECKOe
obOpa3oBaHMe 00yJarOIIUXCS.

[laHHBIe HampaB/ieHUs B O0yueHWHM XUMHK 00eCreurBaroTCs Crieli(uKoin
cofep)kaHusi yueOHOro  TIpeiMeTa, KOTOPBIA  SIBJIIETCS  TIelarOrH4ecKu
a/IalITHPOBAHHBIM OTpa)keHHeM 0a30BOM HayKH XMMUH Ha Orpezie/iEHHOM 3Tarie eé
Pa3BUTHSL.

Kypc xumMuM Ha ypoBHE OCHOBHOTO 0011jero 06pa30oBaHHMsI OPUEHTUPOBAH Ha
OCBoeHHe O00yuarol[UMHUCS CHCTEMbBI ITepBOHAUAbHBIX TOHATHNA XWUMHH, OCHOB
HEOpraHWYeCcKOM XWUMUM W HEKOTOPbIX OT[eIbHbIX 3HAUUMbBIX TTOHSITHMN
OpraHhYeCKOU XWMHH.

CTpyKTypa cofiepKaHusi MporpaMMbl MO0 XMMHK C(OPMHPOBaHa Ha OCHOBe
CUCTEMHOr0 ToAxoja K eé usydyeHuro. CojepykaHue CK/IaJbIBaeTCs U3 CUCTEMbI
MOHSATUA O XMMHUUECKOM 3JIEMEHTe Y BellleCTBe U CUCTEMbI MOHITUN 0 XUMUYECKOU
peakiu. OO6e 3T CHUCTeMbl CTPYKTYPHO OpPTraHM30BaHbl TI0 TIPUHLIUITY
10C/ie/JOBaTe/IbHOTO Pa3BUTHSI 3HAHUM Ha OCHOBe TeOpeTUUeCKUX Ipe/CcTaBaeHuM
PasHOro ypOBHS:

— aTOMHO--MOJIEKY/IIPHOTO YUeHUsI KaK OCHOBBI BCET'0 eCTEeCTBO3HAHUS;

— [lepuoguueckoro 3akoHa /[I. V1. MeHpeneeBa Kak OCHOBHOI'O 3aKOHa XUMUU;

— yUeHHsl O CTPOEHUU aTOMa U XMMHUUYEeCKOU CBSI3Y;

— TMpeAcTaB/ieHW 00 3MeKTPOIMTHYEeCKOW [AWCCOIMAllMA BeIecTB B
pacTBoOpax.

TeopeTyeckre 3HaHUS PACCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU
MOJIyYeHHBIX U OCMbIC/IEHHBIX (DAKTOB, pa3BUBAIOTCS MOC/Ie0BaTeNbHO OT OJHOTO
YPOBHSI K IDYTOMY, BBITIO/HSS (DYHKI[MH 00bSICHEHUSI ¥ IPOTHO3WPOBAHKS CBOUCTB,
CTPOEHUSI U BO3MOXKHOCTEH MPaKTUYeCKOr0 MPUMEHEHUS U TTOTyUeHUs U3yUdaeMbIX
BeLL[eCTB.

OcBoeHne TMporpaMMbl TI0 XUMHU  CIIOCOOCTByeT  (hOpPMHPOBaHHUIO
Npe/iCTaB/IeHNUs] O XMMUUECKOM COCTaBJ/ISIFOIEN HayYHOW KapTHUHBI MUpa B JIOTUKE
eé CMCTeMHOUW NPUPO/bl, LILHHOCTHOTO OTHOLIEHWS K HAYYHOMY 3HAaHHUIO U MeTO[aM
MO3HaHWs B Hayke. V3yueHue XMMHUU TMPOUCXOAUT C MPUBJIEUEHHWEM 3HaHUMN W3
paHee M3yueHHBbIX yueOHBbIX TpeaMeToB: «OKpyXKaroluii Mup», «buosorus. 5-7
KJ1aCChI» U «PHU3UKa. 7 Kacc».



[Ipy wu3yueHWH XUMHUU TIPOMCXOAUT (OPMHUPOBaHME 3HAHWN OCHOB
XUMHUUECKON HayKd Kak 00/laCTM COBPeMEHHOTO eCTeCTBO3HaHUSI, MpaKTUUyeCcKou
JesiTe/IbHOCTU UesioBeKa M Kak OZJHOT'0 U3 KOMIIOHEHTOB MUPOBOM Ky/IbTYphI. 3aZiaua
yueOHOro TpeiMeTa COCTOMT B (JOPMHUPOBAHUM CHCTEMbI XUMUUECKUX 3HAHUA —
BaKHEUIINX (PAKTOB, TTIOHSITUM, 3aKOHOB ¥ TEOPETUUECKUX TTOJIOXKEHUM, JOCTYITHBIX
0000111eHMIT MHPOB033PEHUECKOr0 XapakTepa, si3blka HayKW, B IIPHOOIIEHHUH K
HayyHbIM MeTO/laM T03HaHUs MPY W3y4YeHUU Bell[eCTB U XUMUUeCKUX peakiui, B
chopMHpPOBaHNY Y Pa3BUTHH ITO3HABATETHLHBIX YMEHUM 1 UX PUMEHEHUH B yueOHO-
T03HaBaTe/IbHOM U yueOHO-HCC/IeJOBaTe/TbCKOM /IesITe/TbHOCTHA, OCBOEHHH TTPABUII
6e3011acHOro 0OpaIlieHHs C BeI[eCTBaMH B TOBCeIHEBHOM JKU3HH.

[Tpu u3yueHMM XUMUM Ha YPOBHE OCHOBHOTO 0011jero oOpa3oBaHMs BaXkKHOE
3HaueHHe MPUOOpe/N TaKue 1e/i, Kak:

— (¢opMHpOBaHWEe UWHTE/UIEKTYa/IbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
camMo00pa30oBaHHIO, COTPYAHUUECTBY, CAMOCTOSITE/IbHOMY TIPUHSTHIO DeIleHHH,
CriocobHOM aIanTUPOBATHCS K OBICTPO MEHSIFOIIIUMCS YCIOBUSIM YKU3HHU;

—  HalpaBleHHOCTb OOyuYeHHSI Ha CHCTeMaTHUYeCcKoe MpHOoOIIeHue
o0yuaroluxcss K CaMOCTOsITe/IbHOM T103HaBaTebHOW [esiTeIbHOCTH, HayYHbIM
MeTo/laM TIO3HaHUs, (HOPMUPYIOIIMM MOTHMBAIMIO M pa3BUTHE CIIOCOOHOCTEM K
XUMHH;

— obecreueHure yCIOBUM, CTTIOCOOCTBYIOIUX MTPHOOpeTeHHI0 00yJarOIMMHCS
OTbITa pa3HOOOpa3HOl [eATeNbHOCTH, TO3HAHUSI W CaMOTIO3HAHHS, K/TFOUEBbIX
HaBBIKOB (K/TFOUEBBIX KOMITETEHI[HI), MMEIOIUX YHUBEpCaJbHOe 3HaueHHe s
Pa3MUHBIX BUIOB JeSITe/TbHOCTH;

— (opmupoBaHue o0meli (YHKI[MOHAJBHOM U  eCTeCTBeHHO-Hay4HOH
IPaMOTHOCTH, B TOM UHCJe YMeHUW OOBSICHATH U OLeHWBATh SIBJIEHUS
OKDY>KaIoIllero MHpa, WCI0JIb3ysl 3HAHUS W OIBIT, TI0/lyueHHble TPU W3yueHUuHn
XUMHH, TIPUMEHSTDb WX TIPU PeLleH|H ITPo0/ieM B TIOBCeTHEBHOM JKU3HU U TPY/OBOM
NesITeIbHOCTH;

— (¢opmupoBaHrve y 0O0yyaroluxcs TYMaHUCTHUYECKMX OTHOIIIEHUH,
MOHVMAaHWs 1[eHHOCTA XWUMHWUYeCKUX 3HaHWW [jid BbIPAOOTKH 3KOJIOTHYECKH
1je/lecoo0pa3Horo TIOBefieHHsT B OBITY U TPY/OBOW [eATebHOCTH B I[e/sSIX
COXpaHEeHUs CBOETO 3/J0POBbS U OKPY>KaoLLell MPUPOJHOM CpeJibl;

— pa3BUTHE MOTHBAI[MM K OOYUYeHMIO, CITOCOOHOCTe K CAMOKOHTDO/IIO M
CAaMOBOCITMUTAaHUIO Ha OCHOBe YCBOeHUs 0OIlleuesioBeueCcKux LeHHOCTeH,
TOTOBHOCTH K OCO3HAHHOMY BbIOOPY Tpodu/s ¥ HamnpaB/ieHHOCTH [abHEeHIIero
obyueHwUsI.

OOb11jee YK C/I0 YaCOB, OTBEIEHHBIX [I/Isl U3yUeHHsl XMMUHU Ha YPOBHE OCHOBHOT'O
ob1jero obpasoBaHus, coctaBaseT 136 uacoB: B 8 k/acce — 68 yacoB (2 uaca B
Hejle/t0), B 9 kinacce — 68 uacoB (2 yaca B Hele/to).



Wcrionb3oBaHue o6opyaoBaHus «Touka pocTa» npu peanu3aiiuu gaHHou OI1
TI03BOJIIET CO3/aTh yC/IOBUS:

* 1711 PACILLIMPEHHsl COZlep>KaHusl IITKOJIbHOTO XMMHUUYeCKoro 06pa3oBaHus;

*IJisi  TIOBBIIIEHUS  TI03HABaTeJbHONW  AKTUBHOCTHM  OOyuarommxcsi B
ecTeCTBEHHO-HayuHOU 0b6/1acTy;

*IJi1 Pa3BUTHSl JIMYHOCTH pebOEHKAa B Tipoljecce oOyueHUs] XWMHWH, €ro
criocobHoCTel, (OpPMHpPOBaHUSI W  YAOBJETBOPEHUS COLMATBLHO 3HAUMMBbIX
WMHTepecoB U roTpebHOCTel;

i pabOThI C OJAPEHHBIMU IIKOJBHUKAMU, OPTaHM3aliid WX pPa3BUTHUSI B
pa3/IMYHbIX 00/1acTsIX 00pa30BaTe/IbHOM, TBOPUECKOU [esITe/TbHOCTH.



COJJEP)XAHUVE OBYUYEHUSA

8 KVIACC

IlepBoHaua/ibHbIE XUMHUYECKHE MOHATHSA

[Ipegmet xumuu. Posib XMMUU B XKU3HU UejioBeKa. XMMHUA B CUCTeMe HayK.
Tena u BemjectBa. PusrMueckue CBOWCTBA BeIeCTB. ArperaTHOe COCTOSTHHE
BeljecTB. [ToHsiITHEe O MeTOAax MO3HAHUS B XWUMUU. UKUCThie BeleCTBA U CMeCH.
Criocobbl pa3zesieHHst CMeCei.

ATOMBI ¥ MOJIEKy/bl. XHUMHUYEeCKHhe 3jeMeHTbl. CHUMBO/bI XUMHUUECKUX
371eMeHTOB. [IpoCThIe U C/I0XKHBIE BelljeCTBa. ATOMHO-MOJIEKYJ/IIPHOE YUeHue.

Xumuyeckas ¢popmyJsia. BaieHTHOCTb aTOMOB XMMHUUYECKUX 3/IeMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BelllecTB. OTHOCUTe/IbHAs aTOMHasi Macca. OTHOCHTe/bHast
MoJieKyJisipHasi Macca. MaccoBasi Z10Jisi XMMUYeCKOT0 3jieMeHTa B COeZJUHEeHUH.

KonnuectBo BemjectBa. Mosib. MossipHast Macca. B3aumMocBsi3b Ko/iMuecTBa,
MacCbl W 4YMC/Ja CTPYKTYPHBIX eAWHMI] BellleCcTBa. PacuéTel mo Qopmynam
XUMUYECKUX COeJUHEHHUH.

dusrueckre U XMMUYeCKre siBJieHHsl. XMMHUUYecKasi peakiusi U eé Mpu3HaKu.
3aKOH COXpaHeHWsI MacChl BelleCcTB. XuMUyeckyde ypaBHeHus. Knaccudukarms
XUMHUUECKUX peakiui (coeJuHeHMs, pa3/ioyKeHHs], 3aMellleHus, 0OMeHa).

XumuuecKuti 3KcnepumeHm:

3HaKOMCTBO C XMMHWUECKOH TOCYZoM, TpaBuIaMu paboTel B maboparopuu u
npuémMamMu o0palljeHusT ¢ 1abopaToOpHBIM 000pYy/I0BaHMEM, U3YUeHHe W OIHCAHHe
GbU3MUeCKUX CBOMCTB 00pa3lioB HeOpraHWYeCKMX BeIeCcTB, HabJIo/jeHue
¢dusnueckux (T/iaBJieHWe BOCKa, TasiHWE JibJla, pacTHpaHHe caxapa B CTYIIKe,
KUTEeHWe U KOHZEeHCAlUsi BOAbI) U XUMUUYECKUX (FOpeHue CBeuw, MpOKa/JIUBaHHe
MeHOM TTPOBOJIOKH, B3aUMO/IeHCTBHe Mesa C KUCIOTOM) SB/IeHN, Hab/mrogeHre 1
OMUCaHWe TMPU3HAKOB MPOTEKaHWs XMMHUYECKUX peaklui (pas/io’keHuWe caxapa,
B3aMMOJIEMICTBHE CEPHOM KHC/IOTBI C XJIOPHAOM Oapws, pas3iokeHWe T'MIPOKCHAA
meau (IT) mpu HarpeBaHUM, B3aUMO/JeHMCTBUE KeJe3a C pacTBopoM conu Meau (II),
M3yueHre CrocoOOB pa3/ie/ieHrsi CMecel: C TIOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BbIllapUBaHue, AUCTWIIALMSA, XpoMaTorpadus, NMpoBeZieHue OUMCTKU MOBapeHHOM
comv, HabmofeHWe W OMKWCAaHWe  Pe3yJbTAaTOB  TMPOBEAEHUs  OIbITa,
W/TIOCTPUPYIOIIEr0 3aKOH COXPaHEeHWsl MacChl, CO3/laHHWe Mojie/ield MOJIeKY/I
(LIapocTep>KHEeBBIX).

Ba)xHeMe npe/CTaBUTe/I HeOPraHNYeCKHX BellecTB

Bo3gyx — cmech razoB. CocraB Bo3ayxa. Kuciopos — 371eMeHT U MPOCToe
BelljecTBO. HaxoxxzgeHue KuciopoZia B TIpUpOJe, (PU3MUYecKhe M XUMHYECKHe
cBoiicTBa (peakuyu ropeHusi). Okcuabl. [IpumeHenue Kuciopoga. CriocoObl
MoJiyueHusi KWCaopoja B JiabopaTopuu U TPOMBIIIEHHOCTA. KpyroBopor
KUC/Iopoja B pupoze. O30H — a/uioTporiHas MoAuduKalus KUCI0poa.



TersioBor 3h@(eKT XMMUUeCKOM peakluM, TepMOXHMHWYeCKHWe ypaBHEeHUS,
9K30- U SHJOTePMHYECKHe peaklUu. TOIUIMBO: Yrosb M MeTaH. 3arpssHeHue
BO3/lyXa, yCUJIeHWe MapHUKOBOI0 3(peKTa, pa3pylleHre 030HOBOTO CJIOSI.

Bogopo — aneMeHT ¥ mpocToe BelllecTBO. HaxoxkaeHue BOAOPOAA B MPUPOJE,
bHr3nUecKre 1 XMMUUeCKIe CBOWMCTBA, IPUMeHeHue, CITI0Co0bI rosTyueHust. KucioTobl
Y COJH.

MouJisipHbiti 00BEM ra30oB. PacuéThl 110 XUMHUUYECKUM YpaBHEHUSIM.

dusnyeckre CBOMCTBA BOAbl. Bozma KkKak pactBoputesnb. PacTBOpHI.
HaceblljeHHble M HeHachlllleHHble pacTBOPbI. PacTBOpUMOCTEL BeleCcTB B BOJeE.
MaccoBasi f0Jis1 BellleCTBa B pacTBOpe. XMMHUUeCKHe CBOMCTBa BOAbL. OCHOBaHUSI.
Posb pacTBOpPOB B NpUpOJZie U B KU3HU 4esioBeKa. KpyroBopoT BOAbI B IPUPO/E.
3arpsi3HeHre NMPUPOAHBIX BOJ. OXpaHa M OUMCTKA NMPUPOJHBIX BOJ,.

Knaccudukaiys HeopraHuueckux coeguHeHui. Okcugwl. Kaccudukaiys
OKCHZIOB:  coyieoOpasyroriie  (OCHOBHbIe, KHUC/IOTHbIe, aMdoTepHble) W
HecosieoOpa3yroie. HomeHk/naTypa okcuaoB. ®dusnueckre U XUMUAUYECKHe
CBOMCTBA OKCHJ0B. [TonyueHune OKCU/OB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: IIEI0YM U HepacTBOPUMBbIE
ocHOBaHUs. HoMeHKnaTypa ocHOBaHWW. Pu3nuecKkue U XUMHUUYECKUEe CBOUCTBA
ocHoBaHuU. [TomyueHne 0CHOBaHUH.

Kucnotel. Knaccudukaius kucior. HomeHknatypa kuciot. ®usudeckue u
XMMHYeCKre CBOWMCTBA KMCIOT. Psig aktuBHOCcTM MeTa/mnoB H. H. Bekerosa.
[TonyyeHve KUCIIOT.

Comu. HomeHknatypa cosied. ®usnueckue U XMMUUeCKUe CBOMCTBA COJEM.
[TonyuyeHnue cosen.

['eHeTHuecKast CBSI3b MeXX/y K/IaCCaMU HeOPraHUYeCKUX COeUHEHUN.

XumuuecKuti 3KchepumeHm:

KaueCTBEHHOe Ompejie/ieHUe Cojiep>KaHusi KMCIopoZia B BO3/lyXe, MOTyueHue,
cobupaHye, paclio3HaBaHWe U H3yUYeHWe CBOMCTB KHC/IOpoJa, HabJoeHue
B3aMMO/I€MCTBUSI BeIeCTB C KUCJIOPOAOM U  YCJOBUS BO3HUKHOBEHUSI U
TipeKpailljeHus TopeHus (T10>Kapa), 03HaKoMJ/IeHHe C 00pa3ijaMu OKCH/IOB U O CaHKe
WX CBOMCTB, TIO/iyueHHe, coOuWpaHWe, paclio3HaBaHWe W W3y4YeHHe CBOMCTB
BOJI0po/ia (ropeHue), B3auMo/lelicTBUe Boaopoaa ¢ okcugoM meau (1) (Bo3amoxkHO
HCII0/Tb30BaHe BHIeOMaTepraioB), HaOmoAeHre 00pa3IioB BeIeCTB KOJTUUeCTBOM
1 ™Momb, wuccienoBaHre OCOOEHHOCTel pacTBOPEHHUS BeIeCTB C Pa3IAYHON
PaCTBOPUMOCTBIO, MPUTOTOBJIEHHME PAaCTBOPOB C OIpe/le/IEHHOM MaCCOBOU [10Jied
pPacTBOPEHHOIO BeLIeCTBa, B3aWMOJEMCTBHME BOJAbl C MeTa/ulaMH (HaTpuem U
KaibliueM) (BO3MOKHO MCIIO/Ib30BaHMEe BH/leOMaTepyasioB), MCCAeZjoBaHUe
00pas31j0B HeOpraHUUeCKHX BellleCTB Pa3/IMUHbIX K/I1aCCOB, Hab/oieHre U3MeHeHUst
OKpaCKH WH/IMKAaTOPOB B PaCTBOpPAax KUCJIOT U 1je/Ioueid, U3y4yeHre B3auMO/ el CTBUS



okcuga meau (II) ¢ pacTBopoM cepHOM KHC/IOThI, KUC/IOT C MeTasylaMH, peakIui
HeWTpair3aluK, MOoJyYyeHrue HepacTBOPHMMBIX OCHOBaHWM, BBbITECHEHWE OHOIO
MeTasljla IPyrMM M3 pacTBOpPa COJIU, PellleHre SKCIIePUMEHTA/IbHBIX 33/1au 10 TemMe
«BakHelllIMe KacChl HEOPraHUUeCKUX COeIUHEHU».

Ilepyiognueckni 3ak0oH u Ilepuoanueckass cuUcTeMa XUMHYECKHX
ynemMeHToB [I. V. MenpeneeBa. CtpoeHue aroMoB. XMMHUYeCKas CBfi3b.
OKMC/INTEe/TIbHO-BOCCTAHOBUTE/IbHbIE PeaKIMH

[TepBble TIOMBITKM KaacCU(UKAIMA XUMHUUYECKUX 3jeMeHTOB. [ToHsiTHe O
IPyIIax CXOJHbIX 3/IeMEHTOB (ILleJIOYHble W II[eJIOUHO3eMe/IbHbIe MeTaslbl,
raJloreHbl, THEPTHBIE ra3bl). DJIeMeHThI, KOTOpble 00pa3yroT aMdoTepHbie OKCH/IbI
Y TUAPOKCUBI.

[Teprognueckuit 3aKoH. [leproanyeckas cucteMa XUMHUYECKUX 3/1eMeHTOB /1.
N. MenpgeneeBa. KopoTkonepuoaHas v JauHHONepruoAHas popmel [leproauueckou
cucTeMbl xumuueckux ssiemMeHToB [I. . MenpeneeBa. Ilepuoabl Y TpYIIIbI.
PuU3NYeCKU CMBICII TTOPSIAKOBOr0 HOMEpPa, HOMepPOB epruo/ia U IPYIIIIbI 31eMeHTa.

Ctpoenue atoMoB. CocTaB aTOMHBIX sifiep. M3oTornbl. OmekTpoHbl. CTpoeHuve
9/IEKTPOHHBIX ~ 000/I0ueK aToMOB TiepBbiXx 20 XMMHUYECKHUX 3JIeMEHTOB
[Tepuoguueckori cuctemsl [. V. MenpaeneeBa. XapaKTepUCTHMKA XUMHUUECKOTO
3JIeMeHTa 10 ero nojokeHuto B [lepuoanueckoit cucteme [1. . MeHeneeBa.

3aKOHOMEPHOCTHM W3MEHeHMsl pajuyca aTOMOB XUMHUECKUX 3JIEMEHTOB,
MeTa//TMYeCKUX U HeMeTa/UTMYeCKUX CBOMCTB M0 TPynraM U Mepruojam.

3Hauenue [leproauueckoro 3akoHa U [leprofueckor CUCTEMbI XUMUYECKUX
3JIEMEHTOB [/Is1 Pa3BUTHSI HayKu W TpakTuku. [I. V. MeHgeneeB — yuéHbId U
rpakJjaHuH.

Xvumuyeckas CBsi3b. KoBasieHTHasi (MOJispHasl W HENOJIApHAasi) CBSI3b.
OeKTPOOTPULIATETBHOCTh XMMHAUYECKUX 3/IeMeHTOB. VIOHHas CBSI3b.

CrerieHb  OKuC/IeHUs.  OKHUC/IUTENBHO--BOCCTAHOBUTE/IbHbIE  PeaKLIUM.
[Tpoueccel OKMC/IeHUs1 U BOCCTaHOB/IeHUSI. OKUC/IUTENU U BOCCTAHOBUTEJIH.

XumuuecKuti 3KchepumeHm:

n3ydeHre oOpa3l[0B Bel[eCTB META//IOB W HEMeTa/yIOB, B3aWMO/elCTBHe
TMAPOKCHA LIMHKa C pacTBOpPAMM KHUCJIOT U IeJioYeM, TpOBeJeHHe OIbITOB,
W/TIOCTPUPYIOIMX ~ MPUMEPbl  OKWUC/IMTE/IbHO-BOCCTAHOBUTE/IbHBIX  peaklui
(ropeHue, peakiuM pa3/i0>KeHUs, COeZJUHEHHS]).

MesicnpeomemHble cesizu

Peanuzanys MexXnpeIMeTHBbIX CBsi3ed TPU M3YYEeHWU XUMHUU B 8 Kjiacce
OCYILIeCTBJISIETCST uepe3 MUCIMO/b30BaHWe KakK OOIIUX ecTeCTBeHHO--HayUHbIX
MOHSTUM, TaK W TIOHSITUM, SB/SIOLIUXCS CUCTEMHBIMU [IJI1 OTZE/IbHBIX MPeMETOB
eCTeCTBEeHHO--HayUHOr' 0 LIUKJIA.



OO111e ecTeCTBeHHO--Hay4Hble TIOHATHS: HAYUHbINM (akKT, rUnoTesa, Teopus,
3aKOH, aHa/lW3, CHUHTe3, KiaccupuKalus, TMepuoJUuYHOCTb, HabmosieHue,
5KCIMepUMEeHT, MO/e/IMPOBaHue, U3MepeHue, MoJleb, sIBJIeHYe.

dusrka: MaTepusi, aTOM, 3JIeKTPOH, IPOTOH, HEUTPOH, UOH, HYK/IU/I, U30TOIIbI,
PaJM0aKTUBHOCTb, MOJIeKYJa, 3JeKTPUUeCKUN 3apsij, BeIecTBO, Teso, 00bEM,
arperaTHoe COCTOSIHME BelleCTBa, ra3, (U3MyecKkue BeJUYMHBI, eJUHULIbI
M3MepeHUs], KOCMOC, TiJIaHeTsl, 3Bé3/bl, CosHLe.

Buosorusi: poTocuHTe3, AbixaHue, buocdepa.

I'eorpacdusi: atmocdepa, ruzipocdepa, MUHepasbl, TOPHbIE TIOPO/bl, TO/IE3HbIE
MICKOIaeMble, TOTJIMBO, BOJIHbIE PECYDCBHI.

9 KJIACC

BemiecTBo M XUMHUYeCKas peakius

[Teprognueckuii 3akoH. [Tepuogrueckas cuctema XMUMUUECKUX 3/1eMeHTOB /1.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEDHOCTH B M3MEHEHUU CBOUCTB
XUMHUUECKHX 3/IeMEHTOB MepBbIX TPEX MepPUO/0B, Kaus, KaabLiUs U UX COeJUHeHU!
B COOTBETCTBUM C TIOJIO)KEHHeM »3jieMeHTOB B Ilepuosanueckon cucreme U
CTPOEHHeM KX aTOMOB.

CTpoeHHe BelleCTBa: BHUJbl XMMHUUYECKOW CBSI3U. THIbI KPUCTa//TMUECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BeLeCTBa OT THIA KPUCTA//IMUECKOU PeIIETKU U
BU/Ia XMMWUECKOUW CBSI3H.

Knaccudukanys 1 HOMeHK/IaTypa HeOpraHWYeCKUX BelecTB. XUMHUecKHe
CBOMCTBA BeILeCTB, OTHOCSLMXCS K Ppa3/MYHbIM KjacCaM HeopraHu4YecKrux
COeJMHEeHWI, TeHeTUUeCKasi CBA3b HEOPraHMYeCKHX BeleCTB.

Knaccuukanys XuMAYeCcKUX peakLyi 10 pa3/TM4YHbIM MPU3HaKaM (110 YrCTy
M COCTaBy YYaCTBYHOIIMX B peakLMM BeIecTB, IO TelIOBOMYy >3(QeKTy, Mo
M3MEeHEeHUIO0 CTerleHel OKUC/eHUs XMMUUeCKUX 3/1eMeHTOB, 10 00paTUMOCTH, 10
YyYaCTHI0 KaTaau3aTropa). JK30- U HA0TePMUYEeCKHe pPeakLMy, TEPMOXUMHUYECKHe
YPaBHEHUSI.

[ToHsATHE O CKOPOCTM XHMMHUUeCKOM peakiuu. [loHsiTue 00 0OpaTUMBIX U
HeoOpaTUMBbIX XUMUUECKUX peaklusix. [IoHATHe O TOMOTeHHBbIX U TreTepOreHHbIX
peakiusax. [lonsarre o katamuse. IIoHATHE 0 XUMUUECKOM paBHOBeCUH. PaKTOPEI,
B/MSIIOLME HA CKOPOCTh XWMWUECKOW peakUWd W T0JI0KEeHHWEe XUMHUYECKOro

paBHOBECHUSI.
OKHCUTe/TbHO-BOCCTAaHOBUTEIbHBIE  Peaki[id,  JIeKTPOHHbIA  OasaHC
OKHCJIUTE/IbHO-BOCCTAHOBUTE/IBHOM  peakLUU. CocraBnieHue  ypaBHeHUM

OKUC/TUTE/TbHO-BOCCTAHOBUTE/ILHBIX ~ PEaKI[Mi C  HWCTOJb30BAaHUEM  MeTo/a
3/IEKTPOHHOTO OasaHca.



Teopus 3/1€KTPOTUTUUECKOW AUCCOLMALMU. DNEKTPOJIUTHI U HESJIeKTPOJIUTHI.
KatuvoHbl, aHMOHBI. MexaHW3M AUCCOLMALMKA BEIeCTB C pa3/iMYHbIMU BUJlaMHU
xumMHuueckol cBsizu. CrerneHb auccoruaivii. CUbHbIe U cjlabble 3/1eKTPOJIUTHIL.

Peakiun MOHHOTO OOMeHa. Y CJIOBUS TIPOTEKAHHsI peakiii HOHHOTO 0OMeHa,
MOJIHble M COKpAallléHHble HOHHbIE YypaBHeHUs] peakiuii. CBoICTBa KHCJIOT,
OCHOBAHMM U COJIeld B CBeTe TIpPe/ICTaB/IeHH 00 3/IeKTPO/IMTUUYECKOH AUCCOIHAALIUM.
KauecTBeHHbIe peakliiy Ha MOHBIL. [ToHSITHE O TUApPOIU3e COoJIen.

Xumuueckuii 3KkcnepumeHm:

O3HAaKOMJIEHHEe C MOJe/IsIMU KPUCTa/VIMYeCKUX peLISTOK HeopraHu4eCKUX
BeIIeCTB — MeTa/UVIOB U HeMmeTa/uloB (rpaduTa M anmasa), C/I0KHBIX BelleCTB
(x/10pyja HaTpusl), UCCie[loBaHUe 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOM peakiuu OT
BO3/IEMCTBUSI  pa3/iMUHbIX  (PaKTOPOB, MCC/e[0BaHUe  37eKTPONPOBOJHOCTH
PaCTBOPOB BeILleCTB, MpolLiecca JUCCOLMaLy KUCIOT, 1je/ioueil U coseli (BO3MOXKHO
MCIO/Ib30BaHue BHUZEO MaTepuasioB), TPOBeJeHHe OIbITOB, WJ/LTHOCTPUPYIOLIUX
MpU3HAKK TIPOTeKaHWs peaklii HOHHOro oOMeHa (oOpa3oBaHMe O0CajKa,
BbijleJieHHe Ta3a, oOpa3oBaHWe BO/Ibl), OIBITOB, W/UTFOCTPUPYIOIIUX TPHUMepbI
OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX peaklui (ropeHue, peakluu pas/ioKeHus,
COeJMHEeHUsI), pacro3HaBaHWe HEeOpraHWYeCKUX BeL|eCTB C  TOMOLIbIO
KaueCTBEHHbIX peaKlMii Ha UOHbI, pellieHre SKCIIepUMeHTa/IbHbIX 3a/au.

HemeTan/ibl 4 UX COeANHEHUA

OOijasi  xapakTepucTHKa TasoreHOB. Oco0eHHOCTH CTPOeHHUs aTOMOB,
XapakTepHble cTerleHU OKuciaeHUs. CTpoeHue U ¢uU3UUecKre CBOMCTBA MPOCTHIX
BeIeCTB — rajioreHoB. XMHUUeCKre CBOMCTBA Ha NpUMepe Xjiopa (B3auMoeicTBre
C MeTa/l/laMM, HeMeTajlaMH, Ilenouamu). XjopoBogopoA. ConsiHasi KWC/IOTa,
XMMUYeCKWe CBOMCTBa, TMoJiyueHWe, TipuMmeHeHue. [lelicTBue xjiopa U
XJIOPOBO/IOPO/ia Ha OpraHu3M uejioBeKa. Ba)kHelillvie XJI0pU/Ibl U UX HAXOX/eHYe B
npupo/ie.

OG61ast xapakTepucTtika 37eMeHTOB VIA-rpyrmimbl. OCo6eHHOCTU CTPOEHHUS
aTOMOB, XapakKTepHble CTereHu OKWC/aeHUs. CTpoeHue W (pu3nMyecKue CBOMCTBA
MPOCTBIX BELeCTB — KUCJIOPO/a U cepbl. AJIJIOTPOITHbIE MOAW(UKALIMU KUCI0POoa
U cepbl. XuMuueckde cBoMcTBa cepbl. CepoB0/OpO/], CTpoeHUe, (u3udeckue U
XUMHUUecKre cBoMcTBa. OKCU/bI Cepbl KakK Tpe/CTaBUTeM KUCIOTHBIX OKCHOB.
CepHasi KUCJI0Ta, pU3MUeCcKre U XMMHUYecKre CBoMCTBa (0011[1e Kak MpeACcTaBUTeIst
KJlacca KUCJIOT U crefuduyeckre). XvMAUeCKHe peaklLMH, JeXXal[ue B OCHOBe
MIPOMBIIIJIEHHOTO crocoba ToJsiyueHUsi CcepHOM KHUC/IOTHL. [IpuMeHeHue cepHOM
KUC/IOTbl. CO/IM CepHOWM KHUC/IOThI, KayeCTBEHHasi peaklys Ha CyJb(aT-hoH.
HaxoxgeHvue cepel U eé coeJuHEHUM B MpUpoJe. XHMMHUUECKOe 3arpsi3HeHHe
OKpYy)Karolled cpefibl COeJUHEHUSIMU cepbl (KHUCJIOTHbIE [OOXKAH, 3arpsi3HeHHe
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro rpej0TBpallleHusl.



OO6mrasi xapakTepucThKa 3/eMeHTOB VA-rpyrmbl. OcobeHHOCTH CTPOeHUs
aTOMOB, XapaKTepHble CTeNeHW OKUCJ/IeHUs. A30T, paclpoCTpaHeHWe B TIPUPOJE,
dur3nueckue U XuMUUeckKue cBoucTBa. KpyroBopor a3ora B npupoje. AMMHUaK, ero
dur3uUeckre U XMMHUUYeCKre CBOUMCTBA, MoJiyueHre U npruMeHeHue. Col aMMOHMS,
ux ¢ur3uueckre U XuMHUUYecKre CBOMCTBa, MpUMeHeHUe. KauecTBeHHast peakijusi Ha
VMOHbI aMMOHMS. A30THas KUCJIOTa, eé moJiyueHue, (U3NUeCKue U XUMUUeCKHUe
cBoiicTBa (0Olue Kak TIpeACTaBUTeIsl Kjacca KHCAOT U crenudbuyecKye).
Vicmosib30BaHre HUTPATOB U COJIEN aMMOHUS B KaueCTBe MUHEPa/IbHBIX Y00peHHUH.
XyMHUecKoe 3arpsi3HeHHe OKpYyKarollleil cpe/ibl COe/JUHeHUSIMU a30Ta (KUCJIOTHbIe
JOKIM, 3arps3HeHve BO3[yXa, MouBbl U BOA0EMOB). dDocdop, annoTpoIHbie
Moaudukaumu docdopa, pusrueckre U xumuuyeckde cBouictBa. Okcup docdopa
(V) u dochopHas kucioTa, ¢pu3nueckue U XUMUUeCKHe CBOWCTBA, TOTy4YeHUe.
Vicrnonib3oBanue docdaToB B KaueCcTBe MUHepaIbHBIX yI00peHu .

O6iast xapaktepucTtuka 31eMeHTOB IV A-rpymmbl. Oco6eHHOCTU CTpPOeHUS
aTOMOB, XapaKTepHble CTeNleH! OKHUCJIeHUs1. Y T/IepOo/, a//IOTPONHbIe MOAU(MUKALIH,
pacripocTpaHeHue B TpUpoje, ¢hr3nueckrie U XMMUUYeckre CBoWcTBa. AZcCopOiusi.
Kpyroeopot yrieposa B mnpupofe. Okcuzabl yriepoja, Ux ¢u3nueckue U
XUMUUEeCKde CBOWCTBa, [leliCTBMe Ha JKUBble OpraHuU3Mbl, T[OAyueHHe U
nprMeHeHUe. DKOJIOTMUecKre MpobsieMbl, CBs3aHHbIe ¢ OKcHoM yriyepoza (IV),
TUroTe3a T171006a7bHOTO TMOTETUIeHHsI K/IMMaTa, MapHUKOBBIA 3(ddeKT. YrosbHas
KUC/IOTa U e€ conu, ux (Pu3nueckdhe M XHMMUUYECKUe CBOMCTBA, MOJyueHUWe U
npuMeHeHre. KauecTBeHHasi peakijisi Ha KapOoHaT-WOHBL VcIionb3oBaHMe
KapOOHATOB B OBITY, MeJUI[HHE, TIPOMBIIILJIEHHOCTH U CeJTbCKOM XO03IHCTBE.

[TepBoHaua/bHbIE TIOHATHS 00 OPraHUUYECKUX BeIecTBax Kak O COeMHEHUSIX
yrjepojia (MeTaH, 3TaH, 3TU/IeH, alleTUIeH, 3TaHoJ1, TJIMLePHH, YKCyCHasi KUCJI0Ta).
[IpupogHble WCTOYHWKW YTJIeBOAOPOAOB (yrosb, TNPUPOAHbIA ra3, HedTb),
MIPOAYKTbI UX TiepepaboTKu (O€H3MH), UX pOJib B OBITY W IPOMBIILJIEHHOCTH.
IToHsiTHe 0 OMOJ/IOTMYECKH Ba)KHBIX BeI[eCTBaX: >KMpax, Oe/Kax, yrieBofiax — M UX
pOJM B JKWA3HM uUejioBeKa. MarepuaibHOe €JUHCTBO OpraHUuecKux |
HeopraHWYeCcKUX COeJMHeHUHN.

KpemHuii, ero ¢usnueckue ¥ XWMHUUECKUEe CBOMCTBa, IIOJiydyeHUE W
npuMeHeHre. CoeUHEHHUs KpeMHUs B ripupoze. O01ye nipeacTaBieHyst 00 oKcue
kpemuus (IV) u kpeMHueBor kuciaore. CUMKAThI, UX WCIO/b30BaHUE B OBITY, B
TIPOMBIIIJIEHHOCTH. Ba)kHellve CTpouTe/ibHble MaTepuasibl: KepaMHUKa, CTEKJIO,
1[eMeHT, O0eToH, kene300eToH. IIpobseMbl 06e30MacHOrO0  HMCIOJIL30BAHMS
CTPOUTENBHBIX MaTePUA/IOB B ITOBCEJHEBHOM YKU3HHU.

XumuuecKutl 3KchepumeHm:

n3yueHre 0Opa3lioB HEOPraHWYeCKUX BeIleCTB, CBOWMCTB COJISTHOM KHC/IOTHI,
TIpOBe/ieHre KaueCTBeHHBIX PeaKIMii Ha XJIOPUZ-UOHBI U HabJto[jeHre TPHU3HAKOB



VX TPOTEKaHWs], OMbIThl, OTPa)Kawllue (QU3hYecKrue U XHMMUUECKHe CBOUCTBA
rajloreHoB M WX COoeJMHeHUM (BO3MOKHO WCIMO/Ib30BaHWe BHleOMaTepyasioB),
03HaKOMJIeHHe ¢ 0O6pa3iliaMy X/I0pU/I0B (ra/ioreHrzIoB), 03HaKOMJIeHHe C 00pa3ijamu
ceppl U eé coeuMHEHUSIMA (BO3MOXKHO MCII0/Ib30BaHUE BHleOMaTepuasoB),
HabJrofieHre Tipotiecca o0yT/IMBaHUS caxapa Ioji ecTBreM KOHLIeHTPUPOBaHHOM
CepHOI KUCJIOThI, U3yUeHHe XUMUUeCKUX CBONCTB pa30aB/ieHHOW CEepHOM KHC/IOTHI,
NpoBe/ieHNe KaueCTBEHHOMW peaKlMy Ha Cy/bdaT-uoH U HabJ/toZieHre TIprU3Haka eé
MpOTEeKaHusl, 0O3HAKOMJIeHHe ¢ (U3NYeCKMMH CBOMCTBaMM a3oTa, ¢ocdopa U Ux
coefiiHeHUM (BO3MOXXHO MCITI0/Ib30BaHUe BHleOMaTepuasoB), 0O6pa3ijamMy a30THBIX
u QochopHbIX ya0OpeHUi, momydyeHre, cobrupaHye, pacrio3HaBaHWe U U3ydyeHue
CBOMCTB aMMMaKa, TpOBeJeHHe KaueCTBEHHbIX peakldd Ha WOH aMMOHUS U
dochaT-uoH UM WU3yueHHe TPU3HAKOB WX TPOTEKaHWs, B3auMO/ENCTBUE
KOHLIEHTPUPDOBAHHOM a30THOM KHUC/IOTBI C MeJbl0 (BO3MOXKHO MCITI0/Ib30BaHUE
BU/leOMaTePUA/IOB), M3y4YeHHEe MoJe/lel KpPUCTA/VIMUeCKMX PpelIéTOK anmasa,
rpaduTa, (QysiepeHa, O3HaKOMJIeHHE C TIPOL[ECCOM aZicopOLy pacTBOPEHHBIX
Bell[eCTB aKTUBMPOBAHHBbIM YTJEM M YCTPOMCTBOM MpPOTHBOrasa, MOIyuYeHue,
cobupaHue, pacrio3HaBaHUe U U3yueHue CBOMCTB yT/IeKHC/IOTO rasa, MpoBejieHue
KaueCTBEHHBIX PeakIi[iii Ha KapboHAT U CUIMKAT-UOHbI U U3yueHue MPHU3HAKOB MX
MPOTEKaHWsl, O3HAKOMJIEHWe C TPOAYKLMENM CUIMKATHOM TPOMBILIIEHHOCTH,
pellieHWe SKCIepUMeHTa/IbHbIX 3aZiad Mo TeMe «BakKHellve HemeTa/lbl U UX
COeIUHEHUSI».

MeTtanibl 4 MX COeJMHEHUS

OO6111ast XapakTepruCTUKa XUMUYECKUX 3JIEMEHTOB — MeTaslJIOB Ha OCHOBAaHUU
ux mnosioxeHuss B [lepuopnueckold cucteMe XUMHYeCKUMx 3seMmeHToB [, U
MenpeneeBa u cTrpoeHusi atoMoB. CTpoeHue Meta/ioB. MeTa/inueckasi CBsi3b U
MeTa/ulhueckasi ~ KpUCTa/uldueckasi  pelléTkKa.  JJeKTPOXMMHUUYeCKUMd  psf
HampsbKeHUi MeTannoB. @usnyeckue U XMMUUeCKHWe CBOMCTBA MeTas/uioB. OOiue
CrocoObl MOTyuYeHusi MeTaioB. [lOHSTHE O KOPpPO3WH METa//IOB, OCHOBHBIE
CrI0Cco0bI 3al[UThI KX OT KOppo3uu. CIiiaBbl (CTasb, YyTYH, AFOPA/TFOMUHNN, OPOH3a)
Y UX TIpUMeHeHre B ObITY Y TIPOMBIIIZIEHHOCTH.

[TeslouHble MeTaIbL: TOI0KeHVe B [leprofiueckor cUCTeMe XUMHYEeCKHX
snemeHToB /1. V1. MeHpeneeBa, CTpoeHUe WX aTOMOB, HaxOXK[JeHHe B TIPUPOJeE.
dusrueckre ¥ XMMUUECKMEe CBOMCTBA (Ha rmprMepe Hatpusi U Kanus). OKCUIbl U
TUAPOKCUABI HAaTpuss W Kanvd. [IpyumeHeHue I1Ie/IOYHBIX MeTa/VIOB U HUX
CcoeIMHEeHUH.

[[TelouHO3eMe/IbHBIE  MeTa/l/lbl MarHWid W KaJbLMM: TIOJIO)KEHWE B
[Tepuoaunueckol cucteMe xuMruueckux 3jeMeHToB [I. I. MeHiesieeBa, CTpoeHHe UX
aTOMOB, HaxOXKJieHue B Tpupoje. Pu3nueckre U XMMUUeCKHe CBOKMCTBA MarHus U



Ka/iblusl. BaxkHelive coefijuHeHUs Kaiblus (OKCU, TUAPOKCH/], COMM). 2KECTKOCTh
BO/IbI U CITIOCOOBI €8 yCTpaHeHMs.

AsroMUHMI: TI0/I0>KeHUe B [leproguueckol cucteMe XMMHUYECKHX 3JIEMEHTOB
. . MenjeneeBa, CTpoeHUe aToma, Haxoxz[eHWe B Ipyupofe. Pusuueckue U
XMMHUYeCKre CBOMCTBA amtOMUHUS. AMQOTepHble CBOMCTBA OKCH/A U THIPOKCH/A
AITFOMUHMUSL.

’Keneso: nosoxxeHue B [lepuoanueckor cucteMe XMMHUUYeCKUX 371eMeHTOB /1.
N. MeHjeneeBa, CTpoeHWe aToOMa, HaxOXJeHUe B Tipupoze. dPusnueckve U
XMMUUEeCKre CBOKCTBa »ene3a. OKCH/bI, TUIPOKCU/IbI M coyu kesie3a (1) u »kenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUEeHHE.

XumuuecKuii 3KchepumeHm:

O3HaKOMJIeHHe C o0pa3llaMy MeTa/VIOB M CIUVIaBOB, UX (U3NUECKUMU
CBOMCTBaMH, M3y4yeHHe pe3y/bTaTOB KOPpPO3WM  META//IOB  (BO3MOJKHO
WCTI0/Tb30BaHNe BHZIeOMaTepUaiioB), OCOOeHHOCTel B3aMMOZEMCTBHUS OKCHJA
Ka/JbLisd W HaTpusi C BOJOW (BO3MOKHO WCIOJIb30BaHUE BHeOMarepuasoB),
WCCJIeJOBaHe CBOMCTB >KECTKOW BOJBI, MpPOLIecca rOpPeHusi kene3a B KUC/I0poJe
(BO3MOXXHO  WCIIONb30BaHWE  BHUJEeOMarepuasoB), TPU3HAKOB  MPOTEKaHUsI
KaueCTBEHHbIX PeaKi[Mi Ha UOHbI: MarHUs, Ka/bLIvs, aTFOMUHUS, [IUHKaA, XKene3a (1)
u xenesa (III), meau (II), HaO/moMeHWe W OMMCAHWE TIPOI[ECCOB OKPAIIMBAHUS
IJlaMeHU WOHaMH HAaTpus, Kalugd W KaibLusg (BO3MOXKHO HCIIO/Ib30BaHUeE
BU/leOMaTepUasioB), UCCaeA0BaHUe aM(OTePHBIX CBOMCTB TMIPOKCH/A aTFOMUHUS U
rMAPOKCH/A LIMHKA, pellleHre SKCIepUMEHTa/IbHBIX 3a7au Mo Teme «Baknelive
MeTaJsulbl U UX COeIUHEHUS».

XHMHUS ¥ OKpyXKarlas cpeaa

BemectBa ¥ maTepuanbl B TOBCEJHEBHOM >XM3HM uesioBeKa. be3omacHoe
MCTIO/Tb30BaHte BelleCTB U XMMUUeCKUX peakiuil B ObiTy. [lepBasi oMollb MpH
XAMMWYECKUX 0’KOraX YU OTPaBJ/IeHUSIX.

XyUMUYecKoe 3arpsi3HeHUe OKpYyKarolller cpefibl (TipefienbHasi [OMyCTUMast
KOHLIeHTpaus BelecTs, ganee — [1/1K). Posib xuMuu B pellieHUH 3K0JI0TMUeCKUX
npobJieM.

XumuuecKuti 3Kcnepumenm:

n3ydeHre 00Opasi[oB MaTepHasoB (CTEK/IO, CIJIaBbl META/IJIOB, ITOMMEpHbBIe
MaTrepuarbl).

MesicnpeomemHble cesizu

Peanuzanys MeXnpeIMeTHBbIX CBsi3ed TPU M3YYeHWU XUMHUU B 9 Kjacce
OCYILIeCTBJISIETCST 4yepe3 UCIO0JIb30BaHHWe KaK OOIIMX eCcTeCTBeHHO-HayUHbIX
MOHSTUM, TaK W TIOHSITUM, SB/SIOLIUXCS CUCTEMHBIMU [IJI1 OTZE/IbHBIX MPeMETOB
eCTeCTBEeHHO--HayUHOr' 0 LIUKJIA.



OO1e ecTeCTBEHHO-HAayYHble MOHSTUS: HAyUHbIM (pakT, TMIOTe3a, 3aKOH,
TEOpUsi, aHaau3, CUHTe3, KaaccuuKaiusi, MepuoJUYHOCTb, HabmoAeHue,
SKCIIepUMEHT, MO/ieJIMpOBaHie, W3MepeHue, MoOjefb, sBJieHUe, TapHUKOBbIN
3¢ dheKT, TEXHO/IOTUS], MaTepraJIbl.

dusuKa: MmaTepusi, aTOM, 371eKTPOH, TIPOTOH, HEUTPOH, UOH, HYK/IU/I, U30TOIIbI,
PaJM0aKTHBHOCTb, MoJIeKy/1a, 3/1eKTPUYECKUI 3apsig, TIPOBO/IHUKH,
MOJIYTIDOBOJJHUKY,  [TU3/IEKTPUKH, (OTO3/IeMEeHT, BellecTBO, Teno, 00BEM,
arperaTHoe COCTOsIHUE Bell|eCTBa, ra3, paCTBOp, paCTBOPUMOCTb, KpUCTa//InyecKast
pelléTKa, CI/IaBbl, (U3UUYECKHe BeJWYMHbI, eJUHULbl U3MEepeHUs, KOCMUUeCcKoe
MIPOCTPAHCTBO, MJIaHeThl, 3BE3/1bI, CoJTHIIe.

Buonorusi: ¢oTtocuHTe3, AbixaHue, Ouocdepa, 3KOCHCTeMa, MUHepa/bHbIe
yZ00peHusi, MUKPO3JiIeMeHTbI, MaKpO3/IeMeHTbI, TUTaTe/IbHbIe BellecTBa.

['eorpadus: atmocdepa, ruapocdepa, MUHepasibl, TOPHbIE MOPO/IbI, ITOIE3HbIE
MCKOTaeMble, TOTJIMBO, BOJJHbIE PECYPChI.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUSA IIPOI'PAMMBI 110
XNMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJ/IBTATHI

JINUHOCTHBIE Ppe3y/bTaThl OCBOEHHs TIPOrpaMMbl OCHOBHOTO OOIIIero
oOpa3oBaHus JOCTUrarOTCsi B Xofle OOyueHUsi XMMUMA B €[UHCTBe yueOHOU u
BOCTIUTATe/IbHOM /leATe/TbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUMUCKUMU
COLIMOKY/IbTYPHBIMM W JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMU, TIDUHSITHIMU B
oOIrlecTBe MpaBW/IAMU W HOPMaMU TIOBeZIeHWS] M CIIOCOOCTBYIOT TIpoOIjeccam
CaMOITIO3HAHUS, CAMOPA3BUTHS U COIMA/IM3AlN 00yUaroIXCsl.

JIMUHOCTHBIE ~ pe3y/lbTaTbl  OTPAKAIOT  TOTOBHOCTb  OOYyUarOL[UXCS
DYKOBO/ICTBOBAaTbCSI CUCTEMOM TIO3WTHUBHBIX IIEHHOCTHBIX OpHEeHTaluki U
paclilipeHye OMbITa JlesTe/TbHOCTH Ha eé OCHOBe, B TOM UKCJ/Ie B UaCTH:

1) naTpUOTHUECKOT0 BOCIIUTAHMSA:

1[eHHOCTHOTO OTHOIIIeHUsI K 0TeYeCTBeHHOMY KY/JIbTYPHOMY, UCTOPHUUYECKOMY
M HAyyHOMY Hac/ie[Jui0, TIOHMMaHUsl 3HAueHWs XWMHUYEeCKOW HayKd B JKU3HU
COBpeMeHHOro 00IIlecTBa, CIIOCOOHOCTH B/afeTh AOCTOBEPHOM WH(popMalyei o
Tepe/IOBbIX JOCTKEHUSIX W OTKPBITHSIX MHPOBOM M OTeueCTBEHHOW XHMHUH,
3aMHTEPEeCOBAHHOCTH B HayUHBIX 3HAHHUSX 00 yCTPOMCTBE MUpa U 00II[eCTBa;

2) rpaKJaHCKOT0 BOCITUTAHMSA:

Tpe/ICTaB/IeHUsT O COLMAJBbHBIX HOpMaxX M TMpaBWaX MeX/IMYHOCTHBIX
OTHOIIIEHN B KOJIEKTHBE, KOMMYHHUKAaTHBHOM KOMIIETEHTHOCTH B OOIIleCTBEHHO
MoJie3HoW,  yueOHO-MCC/ieloBaTe/IbCKOM, TBOPYECKOM U APYrUX  BUJax
NesITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOH [IeSITe/TbHOCTH TIpU
BBITIOJTHEHUM y4eOHBbIX, TI03HaBaTe/NbHBIX 3ajlad, BBIMIOJHEHUA XUMHYECKUX
9KCTIePUMEHTOB, CO3/JaHUHU yueOHBIX TIPOEKTOB, CTPeMJ/IeHUs K B3aMMOTIOHUMAHUIO
¥ B3aMMOTIOMOII[H B IPOILiecce 3TO yuebHOM [esiTe/IlbHOCTU, TOTOBHOCTU OLIeHHUBATh
CBOE TIOBe/leHMe U TIOCTYNKHA CBOUX TOBapHIIeM C TO3ULIMM HPaBCTBEHHBIX M
TIPaBOBBIX HOPM C YUY6TOM OCO3HAHUS TI0C/Ie/ICTBUI TTOCTYIIKOB,

3) e HHOCTH HAy4YHOr'0 NMO3HAHMSI:

MHPOBO33peHYeCcKre TMpeJiCTaB/leHusI O Bell[eCTBe M XMMHUUYeCKOW peakiuu,
COOTBETCTBYIOLLME COBPEMEHHOMY YDOBHIO pa3BUTHSI HAayKU W COCTaBJISIOIIME
OCHOBY /I TIOHWMaHUsI CYII[HOCTH HayYHOW KapTHHBI MHpa, MpeCTaB/IeHUsI 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTUsI TPHUPO/IbI, B3aWMOCBS3AX Ue/ioBeKa C
TIPUPOJHOM CpeJlor, O POJIU XUMHH B MO3HAHWHN 3TUX 3aKOHOMEPHOCTEW;

M03HaBaTe/ibHble MOTHBBI, HaripaB/eHHbIe Ha TMOyYyeHHe HOBbIX 3HAaHWUM TI0
XUMUH, HeoOxoauMble 7yt 0ObsiCHEHWsI HaO/MofaeMbIX TIPOLIECCOB U SIBJIEHUH,
M03HaBaTe/IbHOM, UHGOPMAlMOHHOW M UWTAaTe/bCKOM KYJ/bTYpPbl, B TOM UHCJIe
HaBBIKOB CaMOCTOSITe/IbHOM paboThl C yueOHBIMA TEKCTaMM, CIPaBOYHOMN



JIUTEPATypPOW, [OCTYMHBIMA TEXHUUECKUMHU CpeACTBaMy HH(OPMAaLMOHHBIX
TeXHOJIOTUH;

MHTepeC K OOyueHWI0 UM T03HaHWIO, JH0003HaTeNbHOCTh, TOTOBHOCTh U
CocoOHOCTE K caMoo0Opa3oBaHMIO, TPOEKTHOM U UCC/e[[0BaTebCKON
nesiTeIbHOCTH, K OCO3HAHHOMY BBIOOpY HArlpaB/IeHHOCTH U YpOBHsI 0OyueHUs B
Ja/ibHerIIeM;

4) (hopMHpOBaHUA KY/IbTYPbI 3/J0POBbA:

OCO3HaHWe 1IeHHOCTU J>KW3HM, OTBETCTBEHHOI'O OTHOIIEHUsS K CBOeMY
3/JOpPOBBIO, YCTAHOBKM Ha 37I0POBBINi 00pa3 >KW3HU, OCO3HaHWE TIOCAeCTBUNA U
HeTpUSATHEe BPeJHBIX TIPUBbIUEK (YIIOTpeOIeHUsT a/IKOT0/Is], HAPKOTHKOB, KYPeHUsl),
HeobxomuMocTh  CoOJTIoO/leHrsT  TIpaBU/  0e30I1acHOCTH TIPpHM  OOpallleHud ¢
XUMHUUeCKUMU BelljeCTBaMU B ObITY U peasibHOMN >KU3HMY;

5) TPy/I0BOr0 BOCTIMTaHMSI:

WHTEepeC K MpakKTUUeCKOMY U3yueHHI0 TTpodeccuii U Tpy/Ja pa3MuHoOro po/a,
yBakeHue K TPyAy U pe3y/bTaTaM TPYI0BOM /leaTe/IbHOCTH, B TOM UMCJ/ie Ha OCHOBE
NMpUMeHeHHs1  TMpeAMeTHbIX 3HaHWW 10 XWUMHMM, OCO3HaHHBIM  BbIOOD
WHAVBU/IyaJIbHOM TPaeKTOPHH TPOJo/bKeHUs: 06pa3oBaHUs C YUETOM JIMYHOCTHBIX
HWHTEPeCOB U CIIOCOOHOCTH K XUMUH, 00IIIeCTBEHHBIX MHTEPECOB M MOTPeOHOCTeH,
YCITeLTHOW TIpodheCCUOHATBHON /1eATeTbHOCTH U pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh alalITUPOBATLCS B MPOdeCcCUOHaIbHOW CpeJie;

6) 3K0/1I0rH4ecKoro BOCIIUTAHHUSA:

9K0JIOTHYECKH 1iejiecoobpa3Hoe OTHOIIIEHHE K ITPUPO/ie KaK UCTOUHUKY JKU3HU
Ha 3emJ/ile, OCHOBe e@ CyllleCTBOBaHMS, TIOHMMaHWe I[eHHOCTU 37I0pOBOTO U
Oe3oracHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nuecKOMy U TICUXWYeCKOMY 3/0pPOBbIO, OCO3HaHWe I1eHHOCTH COO/IOZieHuUs
nipaBuU/1 6e3011acHOTO TIOBe/jeHusI MpY paboTe C BelleCTBaMU, a TaKXKe B CUTYyalUsIX,
YTPO>KAIOIUX 3/I0POBBIO 1 XKU3HU JTFO/IeH;

CTIIOCOOHOCTH TIPUMEHSITh 3HAHMS, TTOJTydaeMble MMPH W3yUeHUH XUMUH, /IS
peleHus 3a/lau, CBA3aHHbIX C OKPY>KaroLeld NPUPOJHOM CpelloH, [I/Is1 MOBBIIIEHUS
YPOBHSI  9KOJIOTUYECKOW KYJbTYpPhl, OCO3HaHUsI T700a/bHOTO  XapakTepa
9KO0JIOTUYECKUX TIpo0/ieM U TyTel UX pellleHds TOCPeiCTBOM MeTO/0B XHUMUH,
9KOJIOTMYECKOT0 MBIIILJIEHUs], YMeHUsI PYKOBOJACTBOBAThCSI UM B TI03HABATe/IbHOM,
KOMMYHUKAaTUBHOM Y COL[MA/IbHOM TIpaKTUKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MeTanpegMeTHBIX pe3y/lbTaTOB BbIE/ISIOT 3HaUMMble [I/isT
cdhopMHpOBaHYsi MUPOBO33peHusi 00IlleHayuHble MOHSITUS (3aKOH, TeOpysi, MPUHLIUII,
runores3a, (akT, CUCTeMa, TMPOLECC, SKCIIePUMEHT W Jpyroe.), KOTOpble
WCTIO/Ib3YIOTCSl B €CTeCTBEeHHO-HayUYHbIX y4eOHBbIX TIpe/jMeTax W TIO3BOJISIOT Ha
OCHOBe 3HaHUWM U3 3TUX MpeAMeTOB (OPMUPOBAThL TIpe/iCTaB/ieHe O LieJI0CTHOU



HayuHOU KapTHHe MMpa, U YHHUBepcabHble yueOHbIe felicTBUs (TT03HaBaTe/lbHbIE,
KOMMYHUKaTUBHbIe, DPery/lsTHBHbIE), KOTOpble obecreunBarOT (opMHUPOBaHKE
TOTOBHOCTH K CaMOCTOSITe/TbHOMY TIJIaHUPOBAaHHIO M OCYIIeCTB/IEHHIO yueOHOM
NesiTe TbHOCTU.

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE YUeOHbIe e CTBUS

Bba3oBble jioruyeckKue iefCTBUA:

YMEHUSI UCMO/b30BaTh MNPUEMBI JIOTUUECKOTO MBbILLIEHUSI TIPU OCBOEHUM
3HaHUM: PacKpbIBaTh CMBIC/I XUMUUECKUX TMOHATUN (BbIJENSATh WX XapaKTepHble
TPU3HAKM, yCTaHaBIMBaThb B3aUMOCBSI3b C JIPYTMMH TIOHSTUSIMH), HCII0/Ib30BaTh
TIOHSTUS /1J1s1 0ObSICHEHUSI OT/Je/IbHBIX (haKTOB U SIBJIEHUM, BBIOMpPAaTh OCHOBAHUS U
KpUTEpUM [/1s1 KJaCCU(PUKALMU XUMUYECKHX BellleCTB U XWMUUECKUX peakluH,
yCTaHaB/MBaTh TPUUMHHO-C/IEICTBEHHbIE CBSI3U MeXAY OOBbeKTaMUu U3yueHUs,
CTPOUTH JIOTUUECKUe pacCcyaeHusi (MHAYKTUBHbIE, le/lyKTHBHbIe, 110 aHA/IOTHN),
JlenaTh BbIBO/IbI U 3aK/TFOUEHHSI;

yMeHue TpUMeHSTb B TIpollecce TIO3HAHWs TIOHSATUSL (TIpeAMeTHble |
MeTaripeiIMeTHbIe), CHMBOJIMYeCKHe (3HAKOBbIE) MO/Ie/TH, UCI0J/Ib3yeMble B XUMUH,
1peoOpa3oBbIBaTh IIMPOKO MPUMEHsieMble B XUMHUM MOJe/IbHbIe TIpe/iCTaB/IeHUs —
XMMUUECKWH 3HaK (CUMBOJ 3JIeMeHTa), XuMuueckass (opMysa W YypaBHEHHe
XUMHUECKON peaklMyi — TIPY PellleHruH yueOHO-TI03HaBaTe/IbHBIX 3a/jad, C YUETOM
3TUX MO/Ie/IbHbIX TMpeJCTaB/eHUI BbISB/IATh U XapaKTepPU30BaTh CYIeCTBEHHbIe
MIPU3HAKU U3y4YaeMbIX 00beKTOB — XUMHUUYECKHX BeI[eCTB 1 XUMHUUEeCKUX peaKlu,
BBISB/ISATE  OOINMe  3aKOHOMEPHOCTH, TIPUUHUHHO-C/IeICTBEHHbIE CBSI3U U
TIPOTUBOPEYMS B M3yUYaeMbIX MPOLleccax U SIBJIeHUsIX.

Ba3oBblie ucc/1ejoBaTe/IbCKHe e CTBUS:

yMeHHe WCI0/b30BaTh MOCTaB/IeHHbIE BOIPOChI B KaueCTBe WHCTPyMEHTa
MO03HAaHMs, a TaK)Ke B KaueCTBe OCHOBBI i1 (POPMUPOBaHUSI TUIIOTE3bI 10 TIPOBEPKe
TIPaBUIbHOCTU BbICKA3bIBa@MbIX CY>K/I€HUM;

NproOpeTeHHe OmMbITa I10 IJIAHUPOBAHWIO, OpraHU3alldd M ITPOBEI€HUI0
yueHUUeCKHWX SKCIIePUMEHTOB, yMeHuWe Hab/MOAaTh 3a XOJO0M TIpoliecca,
CaMOCTOSITe/TbHO TIPOTHO3UPOBATh €ro pe3y/ibTaT, (GopMy/IMpoBaTh 0000IeHUs U
BBIBO/IbI TI0 Pe3yJibTaTaM TPOBeAEHHOIO OMbITa, UCC/Ie[JOBaHUs, COCTAB/ISATb OTUET
O TIPO/ie/TaHHOM paborTe.

Pabora c undopmanmeii:

yMeHWe BbIOWpaTh, aHa/IU3UPOBAaTh U HWHTEPIIPETUPOBaTh WHGMOOPMALUIO
pa3/IMYHbIX BUZOB U (OPM TpeACTaB/eHUs], M0yuyaeMyt0 U3 pa3HbIX HWCTOUHUKOB
(HayuyHO-TIONyJ/IipHAsi  UTepaTypa XWUMHUYECKOTO COJep)KaHWsl, CIpPaBOUHbIE
rnocobusi, pecypcbl VHTepHeTa), KPUTHYECKH OL|eHMBaThb MPOTUBOPEUHBYIO U
HeJJOCTOBEPHYI0 MH(OPMaILUIO;



yMeHUe TPUMEHSITh pa3/inyHbie MeTO/[bl W 3arpoCchl MpU TIOUCKe U OTOOpe
MHbOpMallid ¥ COOTBETCTBYIOIIUX [aHHBIX, HEOOXOAUMBIX Jis BBITIOJHEHUS
yueOHBIX 1 TIO03HaBaTe/bHBIX 3a/lau OIpe/ie/IEHHOT0 TUIIa, MPpHoOpeTeHre OIbITa B
obmacT  UCMonb30BaHUS  MH(OPMAIJMOHHO-KOMMYHUKATUBHBIX — TeXHOJIOTUH,
OBJIaJleHUe Ky/IbTYPOi aKTUBHOI'O MCI0/Ib30BaHUs1 PA3/IMUHBIX TTOMCKOBBIX CHUCTEM,
CaMOCTOSITe/IbHO BbIOMpaTh ONTUMA/BEHYIO (hOpMY TpefcTaB/ieHus: H(OpMaLUK U
WJUTIOCTPUPOBAaTh pelllaeMble 3a/laud  HeC/I0)KHbIMA CXeMaMH, [AuarpaMMaMu,
apyrumu opMaMu rpadyku ¥ UX KOMOWHAIUSIMU;

yMeHHe WCI0/Ib30BaThb M aHaAM3MpOBaTh B IIipoljecce yueOHOU U
MCC/IeJ0BaTe/IbCKOM /1eATeTbHOCTH UH(POPMALMI0 O BAUSHUM MPOMBIIIIEHHOCTH,
Ce/IbCKOr0 XO35IMCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKpY»Karoller TIPUPOJHOU
cpe[ibl.

KoMMyHHKaTHBHbIE YHHBEPCA/TbHbIE YUeOHbIe /eHCTBHUS:

yMeHUsI 3a/laBaTh BOMPOCHI (B X0Ze Auanora v (Min) JUCKyCCUM) TI0 CYLeCTBY
oOcykzaemoii Tembl, (OPMYIMPOBaTH CBOW TIPeAJIOKEHUS] OTHOCHUTE/bHO
BBITIOJTHEHUSI TTPe/IJIO’KeHHOM 3a/1aul;

yMeHUs]  TIPeJCTaB/lsATb  TOJy4YeHHble  pe3y/bTaThl  I103HaBATebHOU
JesiTeTbHOCTU B YCTHBIX W TIMCbMEHHBIX TeKCTaX; [e/laTb Tpe3eHTal[1io
pe3y/IbTaTOB BBITIOJIHEHUST XUMHUECKOT0 3KCIepyuMeHTa (/1abopaTOpHOTO OfbITa,
nabopaTopHO# pabOTHI TI0 MCCJ/IeJOBAHHIO CBOMCTB BEIIIeCTB, YU4eOHOTO MPOeKTa);

yMeHUs y4eOHOTO COTpYAHUUECTBA CO CBEPCTHUKAMM B COBMECTHOM
MO3HABaTeJIbLHOM W MCC/Ie[OBAaTeNbCKOM  [esiTeIbHOCTU  TPU  pellleHrr
BO3HMKAIOIIUX MpoOsieM Ha OCHOBe yuéTa OOIUX WHTEpecoB W COTIaCOBaHUs
no3urk (06cykaeHusi, 0OMeH MHEHWSIMHW, «MO3TOBBIE IITYPMbI», KOOPAWHAIUSA
COBMECTHBIX [IeiCTBUM, OIfpe/ile/ileHNe KpPUTepHeB TI0 OlleHKe KauecTBa
BBITIOJTHEHHOM paboThI U ApyTHe).

Pery/1ATHBHBIE YHUBEpPCA/IbHbIE yUeOHbIe 1eliCTBHS:

yMeHUe CaMOCTOSITe/IbHO OfpeJeisiTh Lelnd JesiTe/IbHOCTH, TIJIaHUPOBATh,
OCYILL[eCTB/ISAT, KOHTPOJIMPOBATb U TPU HEOOXOAMMOCTH KOPPEKTHPOBaTh CBOIO
nesiTeIbHOCTh, BbIOMpaTh Hanbosiee 3¢ deKTHBHBIE CITOCOOBI pellieHus] yueOHbIX U
MO3HABaTe/JbHBIX 3a/jay, CaMOCTOSITE/IbHO COCTaB/sATb WM KOPPEKTHPOBAaThb
Mpe/JIOKeHHbIA alrOPUTM [eMCTBUWM TIPU  BBIMIOJHEHWM 3aJjaHUM C Y4ETOM
TMOJTyYeHUsI HOBBIX 3HaHWM 00 M3ydaeMbIX 00BbEKTaX — BeIeCTBaX W pPeaklUsiX,
OLIeHMBaThb COOTBETCTBHE [OJIyUeHHOTO pe3y/bTaTa 3asiBJeHHOW L/, yMeHHe
MCI0JIb30BaTh M aHA/IM3UPOBAaTh KOHTEKCTHI, TIpe/ijlaraeMble B YCJI0BUY 3aJlaHUM.

INPEAMETHBIE PE3YJ/IbTATbHI

B coctaBe TipeAMeTHBIX pe3yJbTaTOB II0 OCBOEHHIO 00s3aTebHOr0
coJlep>KaHMs, YCTaHOBJIEHHOTO /aHHOW eaepanbHON pabodeil MporpaMMoi,
BBIJIe/ISIIOT: OCBOEHHbIe 00YyYaroIMMUCS HayuHble 3HaHUS, YMEHUsS U CIIOCOOBI



aedicTBuM, crienudyyeckde a8  TIpeAMETHOM o6macth  «XUMHS», BHUbBI
[leATeJIbHOCTU [0  TIOJlyUeHWKD HOBOIO  3HAHWS, ero MWHTepripeTaluu,
npeoOpa30oBaHKIO 1 TIPUMEHEHHIO B Pa3/IMUHBIX YUeOHBIX Y HOBBIX CUTYaLUsIX.

K koHily obyueHusi B 8 Kiacce npeZiMeTHbIe pe3y/IbTaThl Ha 0a30BOM YpPOBHe

JIOJDKHBI OTpaXkaTb C(hOPMHUPOBAHHOCTE Y 00yUarOIUXCsSl YMEHHM:

e pacKpbIBaTb CMbBIC/ OCHOBHBIX XUMHWYECKUX TOHSITUM: aTOM, MOJIEKYJa,
XUMUYECKHUW 3JIeMEHT, MPOCTOe BeLeCTBO, CJI0’KHOEe BeIecTBO, CMeCh
(ofHOpO/HAst U HEOAHOPOAHAsT), BaJIEGHTHOCTb, OTHOCUTE/bHAsA aTOMHasi U
MOJIEKY/ISIDHAsE Macca, KOJIMUeCTBO BelllecTBa, MOJIb, MOJSIDHasi Macca,
MaccoBasi 0/sT XUMUUECKOTO 3/IeMeHTa B COeZIMHEHUU, MOJISIDHBIN 00bEM,
OKCH/JI, KWCJIOTa, OCHOBaHWE, CO/lb, 3JIEKTPOOTPHULATE/bHOCTb, CTEeIeHb
OKHUCJIeHUsT, XMMUUecKasi peakiusi, KaacCU(UKalusi peaklyi: peakLud
COeIUHEHUsI, peaKUU pPa3/ioKeHUsl, peakluu 3aMeIleHus], peaKLuu
oOMeHa, 9K30- U IH/JOTeEPMUYECKHe PeaKIlUd, TeTIoBOU 3P QeKT peakiuy,
JpO aTOMa, 3/IeKTPOHHBIN C/I0l aToMa, aToMHasi opbuTasb, paiiyC aToma,
XMMUUEeCKasi CBSI3b, TIO/ISIPHAsA U HEMoJiApHas KOBaJIeHTHasl CBsSI3b, MOHHAS
CBA3b, WOH, KaTWOH, AaHWOH, pacTBOpP, MacCoBasi [OJi BellecTBa
(mpoLieHTHAas1 KOHLIEHTPAaLusi) B pacTBOPE;

e WUIIOCTPUPOBAaTh B3aWMOCBSI3b OCHOBHBIX XWMHWUYECKUX TOHSITUH W
TIPUMEHSITh 3TU MOHATHSA MPU ONMCAHUM BeLLeCTB U UX MPeBPaLLlleHNl;

e WCIIONb30BaTh XHWMWUUECKYID CUMBOJIMKY [Jid COCTaBjeHUs (HopmyJ
BellleCTB ¥ YPaBHEHUM XMMUUECKUX Peaklui;

e OTpeJe/IATH BaJIEHTHOCTb aTOMOB 3/7IEMEHTOB B OMHAPHBIX COEIUHEHUSIX,
CTelleHb  OKHC/JeHWs  3/IeMEHTOB B OWHApPHBIX  COeJUHEHMSX,
TIPUHA//IEXKHOCTh BeLLEeCTB K OMNpeAeéHHOMY K/acCy COeIUHEHHW I10
dopmynaMm, BHJ, XUMHUECKOW CBsi3u (KOBa/ieHTHass M WOHHas) B
HeOpraHu4eCcKUX COeJIMHeHUsIX;

e packpeiBaTb CMmbICa Ilepuoguueckoro 3akoHa [I. UW. MeHjesneesa:
J€MOHCTPUPOBaTh TMOHUMaHWe TepPUOANYEeCKOM 3aBUCUMOCTH CBOUCTB
XMMUUECKUX 37IEMEHTOB OT UX MoJiokeHus B [leprogrueckou cucreme,
3aKOHOB COXPaHEHHWsi MacChl BeLeCTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKY/ISIDHOTO yueHUs], 3aKoHa ABOrajjpo;

e ONWCHIBAaTL M XapakTepu3oBaTh TabmmuHyro ¢dopMy Ileproguueckoit
CUCTEeMbl XMMHUUECKHMX 3/IEMEHTOB: pa3nuyaTb TIOHATUS «TJIaBHas
noAarpynna (A-rpynma)» u «mobouHas noArpymia (b-rpymma)», mMasbie U
Oonbllivie TIepUOAbI, COOTHOCHUTh 0003HaueHUs, KOTOpble WMEITCS B
tabmuiie «Ileproanueckasi cHUCTeMa XUMUUYeCKUX »3jemeHToB [I. U.
MeHjeneeBa» C UMCIOBBIMA XapaKTePUCTUKAMM CTPOEHHS aTOMOB



XUMUUeCKUX 37IeMeHTOB (COCTaB U 3apsiji siZipa, 00iiiee UKC/I0 3/IeKTPOHOB U
pacrpejiesieHye UX M0 3JIeKTPOHHBIM CJI0SIM);

K/IaCCU(PULIMPOBaTh XMMUUECKUe 3JIeMEeHTbl, HeopraHu4yeckre BeIlecTBa,
XUMHUUecKrde peakiyyd (M0 UWCAy W COCTaBy YYaCTBYIOIIUX B peaki[uu
BeIeCTB, 0 TerjioBoMy 3¢ deKTy);

XapaKTepu30BaTh (OMHCHIBATh) OOIMe XUMHUUECKHe CBOMCTBA BeEIECTB
Pa3/IMyHbIX K/IaCCOB, MOJTBEP)KAasi OMMcaHre MpUMepaMy MOJIEKY/ISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUUECKUX PeaKIuij;

MIPOrHO3MPOBaTh CBOMCTBA BellleCTB B 3aBUCUMOCTU OT UX KaueCTBEHHOI0
COCTaBa, BO3MOXXHOCTH TIPDOTeKaHUsI XUMHWUECKHUX TpeBpalljeHuil B
pa3/IMyHbIX YCIOBUSIX;

BBIYUCJIATh OTHOCUTE/IbHYIO MOJIEKYJISIPHYIO Y MOJISIPHYIO MacChl BeILleCTB,
MacCOBYIO [IO/IF0 XMMHYECKOro 3jieMeHTa 1o (opmyse coequHeHUs,
MacCCOBYIO /I0/TIO Bell|eCTBa B paCTBOPE, TPOBOAUTh PACUETHI 10 yPaBHEHHIO
XMMMWYECKOU peakiuu;

TIPUMEHSITh OCHOBHBIE OTepaliiy MbIC/IMTE/TbHOM /1eATe/IbHOCTH — aHaIu3 U
CHHTE3, CpaBHeHHe, 0000IIeHre, CHCTeMaTHU3aI|io, KIacCU(UKAIIIO,
BbIsIB/IEHHE TPUYMHHO--C/IeZICTBEHHBIX CBsI3eM — [/l U3yueHHsi CBOMCTB
Bell[eCTB U XWMHUECKUX peakiuii, eCcTeCTBeHHO-HayuHble MeTO/Ibl
Mo3HaHUS — HabsoJeHne, W3MepeHue, MOJe/TUPOBaHUe, SKCIIePUMEHT
(peanbHBIM U MBIC/IEHHBIN);

CJ/ieZIoBaTh MIPaBU/IaM IM10J1b30BaHUSI XUMUUeCKOU MOoCy/oi 1 1abopaTOpPHBIM
obopyZioBaHHEM, a Take TMpaBWwiaM oOpallleHHsi C BellleCTBaMU B
COOTBETCTBUM C HWHCTPYKLUMSMH TI0 BBITIOJIHEHUIO J1ab00paTOPHBIX
XUMHUUECKUX OTIBITOB T10 TI0/TyUeHH 0 U COOMPAHUIO Ta3000pa3HbIX BeIeCTB
(Bogoposia U KHCJIOPOAA), TPUTOTOB/IEHHIO PAaCTBOPOB C OMpejeTéHHOU
MacCOBOM [j0Jied paCTBOPEHHOIO BeIeCTBa, IJIAHUPOBATh Y MPOBOAUTH
XUMHUUeCKWe SKCIepUMeHThI 10 pacro3HaBaHUIO PAacTBOPOB Ilesioueil U
KHCJIOT C MOMOLbI0 MHAWKATOPOB (JIakKMYyC, (peHOn(TanerH, MeTUI0PaHX

U pyrue).

K koH11y 00yueHusi B 9 Kj1acce ripejMeTHbIe pe3y/bTaThbl Ha 6a30BOM ypOBHe
NO/DKHBI OTPa)kaTh CHOPMUPOBAHHOCTh Y 00YUarOIIUXCSl YMEeHHH:

PacKpbIBaTh CMBICJI OCHOBHBIX XUMHYECKUX TOHSTUM: XUMUUYECKUU
5/IeMEHT, aTOM, MOJIeKy/a, WOH, KaTHUOH, aHWOH, MPOCTOe BeLIeCTBO,
CJIOKHOE BeIlleCTBO, Ba/IeHTHOCTb, 3/IEKTPOOTPHULIATENbHOCTh, CTeleHb
OKHCJIeHUS, XMMHYeCKasl peaklys, XMMHUUYecKasi CBsI3b, TEIVIOBOM 3(deKT
peakiuu, MOJb, MOJISIpHbIM ~ 00bEM, pAacTBOp,  3/EKTPOJIUTHI,
HE3JIeKTPOJIUThI, 3/eKTPOJUTHYECKasi [UCCOLMALUs, peakl[id HOHHOIO
oOMeHa, KaTanu3aTop, XUMHUUeCKOe paBHOBecue, oOpaTuMble WU



HeoOpaTUMble Deakl[iM, OKHC/IWTeTbHO-BOCCTAHOBUTE/IbHbIE DeaKluH,
OKUC/IUTeJIb, BOCCTAHOBUTEJIb, OKMC/IEHUE Y BOCCTAHOBJIEHHE, a/I/IOTPONHUS,
am(pOTepHOCT, XUMHYeCKast CBsI3b (KoBasieHTHas, VOHHas,
MeTasuIhJyecKasi), KpucTayinyeckast peléTka, Koppo3usi MeTasuloB, CILIaBhl,
CKOPOCTb XUMHWUYECKOW peakivu, TpeJebHO JOMyCTUMas KOHLIEHTpaLUs
[T/IK BeljecTBa;

WJUTIOCTPUPOBAaTh B3aMMOCBS3b OCHOBHBIX XWMUUECKUX TOHATUA U
TIPUMEHSITh 3T MOHSATUS MPY OMMCAHUM BeIleCTB U UX TpeBpallleHul;
WCIO/Ib30BaTh XUMHUUYECKYH0 CUMBOJIMKY [Jid COCTaBjieHUss hopmys
BellleCTB M YPaBHEHUW XMMUUECKUX Peakli;

orpeJensTh BaIEHTHOCTb U CTelleHb OKUCIEHUS] XUMUYeCKUX 3/IeMEHTOB B
COeJUHEHUSX pa3/IMYHOrO COCTaBa, MPUHAJIEKHOCTb BeIIeCTB K
onpe/ie/IEHHOMY K/acCy COeJuHeHud Mo (opMysaMm, BUJ, XUMUUECKOH
CBA3U (KOBajieHTHasl, WOHHAas, MeTa/yInyeckas) B HeOpPraHu4ecKuXx
COelMHEHUsX, 3apsi/i MOHa M0 XMMUYeCcKoN (popMysie, XapakTep Cpelbl B
BOJHBIX PAaCTBOpaX HEOPraHWYeCKUX COeJVHEHUM, TUIl KPUCTA/L/TMYeCKOu
PeIIETKH KOHKPeTHOTO BelleCTBa;

packpbiBaTh CMbICT Ilepuoguueckoro 3akoHa [I. V. MeHgeneeBa u
J€eMOHCTPHUPOBaTh €ro IOHHMMaHWe: OIKChbIBaTh W XapaKTepu30BaThb
TabuHyo (opmy IleproanuecKor CHCTeMbl XUMUUECKHUX 3/1eMEeHTOB:
pasuuaTh TIOHATHSA «TJaBHasg ToArpyrmia (A-Tpymma)» U «o0ouHast
noarpynmna (b-rpyrma)», Manble U OO/bllMe TIepPUObl, COOTHOCUTH
0003HaueHus1, KOTOpbIe UMEIOTCS B TIEPUOINUECKOM TabThIle, C YUMC/TIOBBIMU
XapaKTepUCTUKaMU CTPOEHUsI aTOMOB XWUMHWYECKUX 3/IEMEHTOB (COCTaB U
3apsifi sApa, oOilee UWCIO 37€KTPOHOB U pacripefie/ieHe WX TI0
3/IEKTPOHHBIM CJI05IM), OOBSICHSITH OOII[ie 3aKOHOMEPHOCTH B M3MeHeHUH
CBOWCTB 3/IeMEHTOB M WX COeJVMHEHWM B Tipefiesilax MajbIX Mepuo/ioB U
IJIaBHBIX MO/CPYIIN C YYETOM CTPOEHUSI UX aTOMOB;

K/1aCCU(UIIMPOBaTh XMMUUECKUe 3/IeMeHTbl, HeopraHuuyeckre BelllecTBa,
XMMUUECKre peakiuu (M0 UKC/Iy M COCTaBy Y4YaCTBYHOLIMX B peaklur
Bell[eCTB, MO Tera0BoMYy 3(¢deKTy, Mo M3MeHeHUI0 CTereHeill OKUC/IeHUs
XUMUUECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIMe U CrerudpuUecKre XUMHUECKHe
CBOMCTBA TPOCTBIX M CJOXKHBIX BeLIEeCTB, MOATBEPXKAas OIMUCAHUE
NpUMepaMy MOJIEKY/ISIDHBIX U MOHHBIX YPaBHEHWW COOTBETCTBYIOLLIMX
XMMUUECKHX peaklvi;

COCTaB/IATh yPaBHEHUS 3JEKTPOJUTHYECKOW [UCCOLMALMU  KHUCJIOT,
1iesioueld U CosieM, TIo/IHbIe U COKpallléHHble YpaBHEHUsI peakliii MIOHHOTO



oOMeHa, ypaBHeHUs] peaklui, TMOATBEP)KAAIOIIUX CYyIlleCTBOBaHHe
reHeTUUeCKOU CBSI3W MeK/y BellleCTBaMU Pa3/IMUHbIX K/IaCCOB;
pacKpbIBaTb CYIL[HOCTb OKHC/IUTE/bHO-BOCCTaHOBUTE/IBHBIX —peakLui
MOCPe/ICTBOM COCTaBJ/IeHUS 3JIEKTPOHHOTO OasiaHca 3THUX peakLiui;
MPOTHO3UPOBAaTh CBOMCTBA BEILECTB B 3aBUCUMOCTHM OT WUX CTPOEHUS,
BO3MOJKHOCTH TIDOTEKaHUSI XMMWUECKUX TMpeBpalljeHul B pPa3/MUHbIX
YCJIOBUSIX;

BBIYMC/ISITb OTHOCUTETBbHYIO MOJIEKYJ/IIPHYIO U MOJISIPHYIO MacChl BeI|eCTB,
MacCOBYIO [IO/IF0 XMMHYECKOro 3jieMeHTa Mo (opmyse CcoeJuHeHUs,
MaCCOBYIO JIO/TIO BeILleCTBa B paCTBOPE, IPOBOJUTH PACUETHI TT0 YPaBHEHUIO
XMMMWYECKOU peakiuy;

cobroiaTh TIpaBU/Ia TI0JIb30BaHUST XUMHUUECKOU TOCY/0i 1 labopaTOpHBIM
obopyZioBaHHEM, a Take TMpaBwia oOpallleHusi C BellleCTBaMU B
COOTBETCTBUM C HWHCTPYKLUMSMH TI0 BBITIOJIHEHHIO J1ab00paTOPHBIX
XUMHUUECKUX OTIBITOB T10 TI0/TyUeHH 0 U COOMPaHKIO ra3000pa3HbIX BellecTB
(aMMMaka v yrjeKUc/ioro rasa);

TIPOBO/IUTH Peakinu, MOATBeP>K/1atollie KaueCTBeHHbIM COCTaB Pa3/IMUHbIX
BeII|eCTB: paclio3HaBaTh OIBITHBIM MYyTEM XJIOpPHA-, OpOMHI-, WOAWI-,
KapOoHaT-, (ocdar-, cummkar-, cynbdar-, THIPOKCHU/-UOHbI, KaTHOHBI
aMMOHMSI U WOHBI M3Y4YeHHbIX MeTa/IJIOB, MPUCYTCTBYIOIIME B BO/HBIX
pacTBOpax HeOpraHUYeCKUX BeIleCTB;

MIPUMEHSITh OCHOBHBIE Olepaliii MbIC/IUTE/IbHOU [ieATe/IbHOCTU — aHaJIi3 U
CUHTE3, CpaBHEeHHe, 000011ieHre, CUCTEMATH3ALIHIO, BLISIB/IEHHE TTPUUUHHO-
C/Ie[ICTBEHHBIX CBSI3€M — /i1 U3Y4YeHHs] CBOWCTB BeIeCTB U XUMHYECKUX
peaki[uii, ecTeCTBeHHO-Hay4YHble MeTO/bl TI03HaHWS — Hab/o/eHue,
M3MepeHue, MOZie/TMPOBaHue, SKCIIePUMEHT (peasibHbI U MBICJIEHHBIN).



TEMATNUYECKOE IVNIAHUPOBAHUE

8 KJ/IACC
No HaumenoBanue pa3jenos u  KosmuecTBo yacoB OnekTpoHHbIe (HU(POBbIe)
n/n TeM NPOrpaMmbI Bcero KoHTpo/1bHEBIE IIpakTHYecKue oOpa3oBare/ibHbIEe PecypChl
paboTsI paboTsI
Pa3pen 1. IlepBoHavaibHbIEe XUMHUYECKHUE IOHATUA
Xumus — BakHas1 00/1aCTh
11 eCTeCTBO3HaHUA U 5 ) bubmoreka IIOK
TpaKTUUeCKOU JiesiTeTbHOCTU https://m.edsoo.ru/7f41837c
yesioBeKa
12 BewjectBa 1 xviMuueckue 15 1 Bubmoteka LIOK
peakLuu https://m.edsoo.ru/7f41837c
Wroro no pasgeny 20
Pa3pen 2. BaxkHelMe npeACTaBUTe/ M HeOPraHMUeCKUX BellecTB
21 Bo3nyx. Kucnopoga. [Tonsitue 6 Bbubmoteka LIOK
06 okcugax https://m.edsoo.ru/7f41837c
29 Bopopoga.ITonstue o kuciorax 3 1 bubmoreka LIOK
U COJISIX https://m.edsoo.ru/7f41837¢
53 Bopa. PactBopel. [ToHsiTHe 00 5 1 1 bubmiorteka LJOK
OCHOBaHUSAX https://m.edsoo.ru/7f41837c
54 OcCHOBHBI€ K/TacChl 1 1 1 bubmoreka LIOK
HeopraHuueCcKux CoeMHeHU https://m.edsoo.ru/7f41837c
Wtoro no paspeny 30

Pa3fen 3. Ilepuopnueckuii 3akoH u Ilepuognueckas cucremMa XuMuueckux 3/1eMeHToB 1. 1. MenjeneeBa. CTpoeHue aTOMOB.
Xumnueckas cBfi3b. OKHC/IMTe/IbHO-BOCCTAHOBUTE/IbHbIE peaKLiul



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

[Teproanueckuii 3aKoH U
ITepuoguueckast cucrema

b K
3.1 XAMUYECKHX 3jiemeHToB /1. U. 7 ubmotexa HO
https://m.edsoo.ru/7f41837c
Menpene-eBa. CTpoeHue
aToma
XumMmunueckast CBsI3b.
bubmoreka IIOK
3.2 OKUC/IUTEeNLHO- 8
https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHbIE peaKLIUU
bubmoreka IIOK
n 15
TOTO TO pasaety https://m.edsoo.ru/7f41837¢
bubmoreka IIOK
Pe3epBHOe Bpemst 3
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



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

9 K/IACC

KosmmuecTBo yacos JJIEKTPOHHBIe
HaumeHoBaHue pa3je/ioB U TeM
Ne n/n (uudposBbie)
NporpamMMsbI Bcero Kontponbubie IIpakTuueckue
obpa3oBare/ibHbIE
paboTsI paboThI
pecypchl
Paspen 1. BemjecTtBo 1 XuMH4YeCcKue peakniuu
11 [ToBTOpEeHMe U yrayOsieHre 3HaHUH c 1 bubnuoreka LIOK
' OCHOBHBIX pas3zie/ioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1o OcCHOBHBIE 3aKOHOMEPHOCTU XUMUUECKUX 4 Bubmoteka LIOK
' peaKI[uii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYeCKast JUCCOLaLHs. 3 1 1 bubmoreka IIOK
' XVMHUUeCKUe peakLjuu B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pasgeny 17
Pa3pen 2. Hemera/i/ibl U UX COeJHHEHUS
21 OO0r11ast XapaKTepUCTHKA XUMUUECKUX 4 1 bubmoreka LIOK
' snemMeHTOB VIIA-rpymmsbl. ["asoreHsl https://m.edsoo.ru/7f41a636
OO611ast XxapaKTepUCTHKa XUMUUECKUX
2.2 snemMeHTOB VIA-rpymmsl. Cepa u eé 6 Bubmaotexa OK
' pyrmizt. -€p https://m.edsoo.ru/7f41a636
coeIMHeHUst
OO611ast XxapaKTepUCTHKa XUMUUECKUX
2.3 snemeHTOB VA-rpynmbl. A30T, hocdop u ux 7 1 bubmmorexa [JOK
' pyTHEL. ’ P https://m.edsoo.ru/7f41a636
CcoeIMHeHUs
OO011jast XapaKTepUCTHKa XUMHUUECKUX
2.4 sneMeHTOB IVA-rpymrsl. Yraepos u 8 1 2 Bubmiotexa OK
' . PYHHbL. poA https://m.edsoo.ru/7f41a636
KPEMHHUM U UX COeUHEHUS
Utoro no pasgeny 25

Pa3pen 3.

MeTta/l/ibl U HX coefuHeHudA



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

bubmmoreka IIOK

3.1 OO011e CBOMCTBA METAJIJIOB 4
https://m.edsoo.ru/7f41a636
3.2 Baknetiiiie MeTanibl ¥ UX COeAUHEHUS 16 Bub/morexa OK
https://m.edsoo.ru/7f41a636
Utoro no pa3geny 20
Pazpen 4. Xumus 1 OKpy’Kawwias cpeja
bubmiorteka LJOK
4.1 BelljectBa 1 MaTepuasbl B )KU3HU YeslOBeKa 3
https://m.edsoo.ru/7f41a636
Wroro no pasgeny 3
PesepBHOe Bpems 3 Bubmaotexa OK
P P https://m.edsoo.ru/7f41a636
OBILIEE KO/IMYECTBO YACOB I10 [TPOIT'PAMME 68



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

TemaTuueckoe nyIaHMPOBaHHe MaTepuasa B 8 Kiacce

Ne n/m Tema Copepxanue Kon-Bo yacoB | Hcnosib3oBaHue
00opy/oBaHKA
1 Merozbl  TO3HaHUA B XUMHH. Tpakrrueckas paGora Ne 1 1 [latuvk Temrepa- TYpbI
OKCIepyMeHTa/IbHble OCHOBBI XUMUU «V3yyeHue CTPOeHHs TIaMEHH» (TepMomapHBblil), CIUPTOBKA
2 Meroibl ~ nosHaHMs B XMMMM. | JTaGopatopHbit ombrT Ne 1 1 Harauk Temmnepa- TypbI
OKCIIePUMEHTA/TbHBIE OCHOBBI XMMUU | [0 KaKoi TeMmepaTypsl MOXKHO HarpeTh (TepmonapHBblit), CIMPTOBKA
BeIIeCTBO?»
3 Merozbl  TO3HAaHMA B XUMHH. JlaGopatopHbiii omsiT Ne 2 1 [JlaTunK TemriepaTyphl
OKCIriepUMeHTa/bHble 0CHOBBI XUMUHU «VI3MepeHHe TeMIepaTyphl KWTleHHs BOAbl C gméiTHHOBgICH, E;FﬂepMOMETp,
TOMOLI[BIO JJATYMKa TeMIIePaTyphl U JIEKTPHHECK
TepMOMeTpa» T/TATKA
4 Metrozbl  TO3HaHUA B XUMHH. JTaGopatopHiii omsit Ne 3 1 [atunk TeMIlepaTypbl
OKCIepyMeHTa/IbHble 0CHOBBI XUMUHU «OrIpe/je/ieH1e TeMrepaTypbl [1aB/eHus! (TepmonapHBbIi)
KpUCTa/I/I3aLUU MeTaJl1a»
5 [TepBoHauabHBIE XUMUYECKHe JlaGopatopHbiii omsiT Ne 4 1 [laTurK 3/71eKTpOrpOBOAHOCTH,
noHATHS. UKCThIe BeljeCcTBa U CMeCH «Orpe/ieNieHtie BOJONPOBOAHOM 1 11(ppOBOI MUKPOCKOTT
JUCTWTMPOBAHHOM BOJBI»
6 [TepBoHaua/bHbIE XMUYECKUe ,[[]SMOHCTpauHOHHLIﬁ sKkcriepumeHT Ne 1 1 [laTunK TemmepaTypsl IIaATUHOBBIA
NoHATHSL. PUsMUecKye U XUMUUeckre | «BblesieHue U 1oroleHue Teria — [MpU3HaK
AB/IEHUS XUMUYECKOU peakLn»
7 [TepBoHaYa/bHBIE XMMUYECKHEe ,Z%MOHCTpauMOHHLH‘?I 3KcrepuMenT Ne 2. 1 I[Tpubop A5 OTIBITOB C
noHATHs. [IpocTeie U C/10KHbIE «PasnoeHne BOJbl 37IEKTPUUECKUM TOKOM» 3JIeKTPUYECKUM TOKOM
BeIlleCTBa
8 [TepBoHauabHBIE XUMUAYECKHE [eMOHCTpaLMOHHBIN 3KCTIepuMeHT Ne 3. «3aK0H 1 Becsl 31eKTpoOHHBIE
TIOHATHS. 3aKOH COXPaHeHMSI MacChl | COXPaHEHMs MaCChl BELL[eCTB»
BelL[eCTB
9 Kaccbl HeopraHHuecKux JleMOHCTpaLMOHHbIM  3KcriepuMeHT N 4. 1 [Tpubop A5 onpefienieHKst COCTaBa
coeuHeHnd. CocraB Bo3zyxa «OnpefiesieHre cocTaBa BO3jyxa» BO3/yXa
10 Knacch HeopraHuteckux TTpaktyueckast pabora No 2 1 Lugypoor MUKpOCKOT
coeiuHeHr. CBOMCTBA KUCJIOT. «[10/TyYeHH e MeJHOrO KYrIopocay
11 PacTBOpbI JlaGoparopHbiii omsit Ne 5 1 [laTuvK TemmnepaTypbl [7IaTUHOBBIN
«V13y4eHue 3aBUCUMOCTH PaCTBOPUMOCTH
BellleCTBA OT TeMIlepaTypbl»
12 PacTBopaI JTabopatopHblii ombIT Ne 6 1 Lugypoor MuKpocKor

«Hab/ro/ieH1e 3a pOCTOM KPUCTA/IIOB»




13 PacTBopbI. Ja6oparopubiii oneiT Ne 7 JlaTumk TemriepaTypsl IIaTUHOBBIN
«[TepecIieHHbIA pacTBOP»

14 PacTtBOpBI Tpaktrueckas padora Ne 3 JlaTuviK OnTUYeCKOU MI0THOCTH
«Ornpe/ie/ieHre KOHLEHTPALUH BEILeCTB
KOJIOPUMETPUYECKKM 110 KaMHOPOBOUHOMY
Fpa(bI/IKy»

15 KpyiCTaioripathl JaGopatopHsiit ombir Ne 8 JTaTuuK TemIieparypbl [IaTHHOBBIN
«Onpe/ie/ieHKe TeMIePaTyPhbl pasioKeH s
KPHMCTA/ZIOTHIpaTa»

16 Knaccer HeOEFaSH‘IECKHX TTpakTiueckas pabota Ne 4 Aarurk pH
COEAMHEHMH. LUCHOBAHM «Onpegenienre pH pacTBOPOB KMUC/IOT U ILje/10ueii»

17 Knaccel Heograguqecmx TTabopaTopHblii ombIT Ne 9 Aarunk pH
COeAMHEHIH, UCHOBAHHA «Onpesenenvie pH pa3/IMuHbIX Cpesiy»

18 Kraccbl HeopraHuecKux JaGoparopHsiit omsit Ne 10 Haruvk pH, fo3aTop 06béMa
coepuHeHMH. XuMUecKue CBOHCTBA | ' Peakiyas meirpanmi3aiiny. JleMORCTpAIHOHHbIi JKHJKOCTH, OlOpeTKa, JaTuiK
OCHOBaHHH skcriepumenT Ne 5 «OcHoBanus. TerioBoi s¢pgexT TEMIIEPATy PbI I/IaTHHOBLIY,

PeaKLU! THAPOKCH/IA HATPUS C YIIeKUCTBIM Ta30M» AATHHK [dB/IEHUS, MarHATHAA
MellajiKa

19 CBoricTBA HEOPraHUYeCKHX JlabopatopHsiii ombIT Ne 11 Aarurk pH
COEAMHEHNH «Ornpejje/ienye KUCIOTHOCTU TIOUBBI»

20  |[Xumuueckas CBSI3b JleMOHCTPALOHHBIiA OITBIT JTaTu¥iK TemrepaTyphl [1aTHHOBBIH,

Ne 6 «Temniepatypa 1/1aB/IeHNS BeLeCTB C pa3HbIMU
TUIIAMH KPUCTA/UINYECKUX PELIETOK»

JaTUVK TeMIepaTyphbl TepMONapHbIi




TemaTHueckoe NIaHMPOBaHHe YueOHOro MaTepuana B 9 Kiacce

Ne n/m Tema Copepxanue Kos-Bo yacoB | Hcnosnb3oBanue
o0opyaoBaHUA
1 "Teopus 3/1€KTPOIMTHYECKOU JleMOHCTPALOHHbIiA OIBIT 1 [JlaTyviK Temmeparypl IIaTUHOBBI
puacconpatin Ne 1 «TenoBoii 3eKT pacTBOpPeHKs BeIIeCTs B
BOJE»
D Teopus 31eKTPOMTHYECKOH MpakTydeckas pa6ota Ne 1 1 JTaTumK 3/1eKTPOIIPOBOAHOCTH
Aucconranin «DMeKTPOIUTHI ¥ HE3/IeKTPO/IUTBD»
3 Teopust 3/1EKTPOATHYECKOHR JaGoparopHeiii omsiT No 1 1 JTaTukiK 5/1eKTpOrPOBOAHOCTH
AUCCOLIAALIAN «B/siHMe PacTBOPUTENIS Ha AUCCOLMALIMIO»
4 Teopus 51eKTPOIMTHYECKOH JaGoparopHiit ormbir No 2 1 JTaTumK 3/1eKTPOIIPOBOAHOCTH
guccoparn. CibHble 1 criabble «Cu/bHBIe U C1a0ble 3/1eKTPO/IATEI»
9/1EKTPOJIUTEI
5 Teopus 31eKTPOIMTHYECKOH JlaGoparopHiit ormbir Ne 3 1 JTaTumK 3/1eKTPOIIPOBOAHOCTH
Aucconratiun «3aBUCHMOCTB /IEKTPONPOBOAHOCTH PaCTBOPOB
CHJIbHBIX 3/EKTPO/IUTOB OT KOHLIEHTPALMH HOHOB
6 Teopust 3/1eKTPOMTHYECKOR TpakTHueckas pabora Ne 2 1 JTaTukiK 571eKTpOrPOBOAHOCTH
AUCCOLAALIAN «Oripe/ie/ieHye KOHLIEHTPALK COJTH 110
5/1eKTPONPOBOJHOCTH PACTBOPAY
7 Teopus 5/1eKTPOMTHYECKOH JaGoparopHiii orbir No 4 1 JTaTumK 3/1eKTPOTPOBOHOCTH,
%HCCOHH&HHH- 5 «B3aumogeiicTBrte rugpokcuga Gapus C  CepHoM éoaaTop 06bEMA JKUAKOCTH,
eaKL[u1 HOHHOTO 06MeHa KHCTOTO HopeTKa
8 Teopus 31eKTPOMTHYECKOH JaGoparopHsiit orbit No 5 1 JTaTumK 3/1eKTPOIIPOBOAHOCTH
Aucconranyn «O6pa3soBaHue conell aMMOHHUSI»
9 XyMUYeCK1e peaKLiu. JaGoparopHsiii orbir No 6 1 JTaTuuK TemIepaTyphl [1aTHHOBLIN
OKH}S”II’/II;WE%%%)CMHOBHTEHI’HHe «/3yuenrie peakiy¥M B3aMMOJEHCTBUA Cy/Ib(UTa
peaky HATPHS C IEPOKCHI0M BOZOPOIA»
10 Xummeckue peakiyi. OBP JlaboparopHblit omsIT Ne 7 1 Harunk pH
«/3menenune pH B X0fie OKUC/UTE/TBHO-
BOCCTAHOBMTE/LHBIX PEaKLIMi»
1 Xumunueckue peaku. OBP JaboparopHbiii ombit Ne 8 1 JlaTuviK HanpsyKeHUs
«CpaBHUTe/IbHAs XaPAKTePHCTHKA
BOCCTAHOBMTE/ILHOM CIIOCOOHOCTH MeTal- JIOB»
12 Xumnueckre peakuuu. Ckopoctb | [leMoHcTpauyoHHble OmBITHI No 2 «M3yyeHue ) TTpubop A/ WLTHOCTPALK

XMMUYEeCKOM peakKLiu

B/IMAHUA  PA3/IAYHBIX CbaKTOPOB Ha CKOpPOCTb
peaKnnun»

3aBUCHMOCTH CKOPOCTH
XUMHAYECKOM PeaKIMH OT YCIOBUM




13 Hemerabl. ['anoreHsl JleMOHCTPALMOHHBIiA OITBIT Anrmapar /i/1s1 NpoBefjeHus
No 3 «/3yueHue (U3NUECKUX K XUMAYECKHMX ’((KNI%’I;%SKHX Tporieccos
CBOMCTB XJIOpa»

14 I"amoreHsl TpaxTuyeckas pabota Ne 3 JlaTuvik X/10pu/- NOHOB
«Onpepienenrie cofiep>kaHusl XJI0PU/-UOHOB B
IIUTHEEBOY BOJE»

15 CepoBoopog, Cy/Ib(u/bl JleMOHCTpALMOHHBI OIBIT: Annapar s HPOBEZLEHKII’}[ Xp
«[Tonyuenvie cepoBofi0po/ia ¥ U3yUYeHHe ero XUMHUUECKUX peakLyH ( ),
CBOLCTEY. nipubop A1st no%qem/m rasoB

o vy anmnapat Kunn
JlabopaTOpHBbIil OITBIT: /i ariiapa a
«CuHTe3 cepoBoA0po/ja. KauecTBeHHbIe peakiy Ha
CepOBOJIOPO/T ¥ CY/b(UIBI»
16 Hewmera/utbl. OKCHIbI CepbI. JleMOHCTPALIMOHHBIH OTTBIT Arnmapar /i1 IpoBeJjeHus
CepHucras Kuc/10Ta Ne 4«VI3yueHHue CBOJCTB CepHUCTOro rasa i XUMuueckux peakiuu (AITXP)
CepHUCTOW KUCJIOThI»

17 Hewmerannbl. AMMUaK JTaGopatopHsiit ombiT Ne 9 JlaTuvK 31eKTpOripOBOAHOCTH
«OCHOBHBIE CBOICTBA AMMHUAKA»

18 Oxkcwg asota (IV) [llemoHCTpaioHHble onbIThl: «Iloyuenue okcua TepMope3uCTOpHbIN AaTUMK
a3ota (IV) u u3yueHue ero cBOICTB»; «OKuCIeHHE TeMIepaTypbl, aTuuk pH, faTumk
okcuza asora (II) no okcupa asota (IV)»; 5/1eKTPONPOBOAHOCTH, armapar [Jist
«B3aumoyieiicTBre okcuza azora (IV) ¢ Bogoit u TIPO- BeJIeH!A XUMUUECKUX
KHUCJI0POZIOM, TI0/TyYeHre a30THOM KUCI0ThD» peakiui (AITXP), MarHUTHast

MellaiKa

19 A30THast KUC/IOTa 1 €€ COJTU [TpakTuueckas pabota Ne 4 [laTunK HUTpaT-MOHOB
«OrnpefieneHyie HUTPAT- KOHOB B MUTATe/IbHOM
pacTBOpe»

20 MuHepasbHble y100peHus JlaboparopHbiii ombiT Ne 10 [JlaTuvK 3/71eKTpOrPOBOAHOCTH
«OnpefienieHrie aMMHUAUHOM CETUTPBI U MOUEBHHBI»

21 Metanbl. Kanmbuuid. CoesiuHeHus JlabopatopHbiii ombIT Ne 11 JlaTyvK 3/71eKTpOrIpOBOAHOCTH,

Ka/lbLd «B3anmoyieliCcTBre 13BeCTKOBOM BO/IbI C YTIEKUCIBIM MAarHUTHast MeIlajKa, mpu6op
razoM» U151 TIOJTyUeHUS Ta30B WK
annapart Kvnna

22 Mertannel. 2Keneso JlaboparopHbiii onbIT Ne 12 JlaTuuk paBieHus

«OKucIeHue Kene3a B0 BIaXKHOM BO3IyXe»




YUYEBHO-METOJNYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbI /11 YYEHUKA

» Xumus, 8 knacc/ Pyasutuc I'.E., ®enpaman @.I°., AKijoHepHOe 00I11eCTBO
«3patenscTtBO «IIpocBeleHye»
* Xumus, 9 knacc/ Pyasutuc I'.E., ®enpaman @.I°., AkijoHepHOe 00I11eCTBO
«3parenbcTBO «IIpocBellieHre»

METOINYECKHWE MATEPUAJIBI V11 YUUTEJIA

I'apa H. H. Xumusi: ypoku B 8 Kiacce: riocobue s yuutens / H. H. 'apa. — 2-
e u3f., mepepab. — M.: [Ipocseiiienue, 2014.
I'apa H.H. Xumus. 3agauHuk ¢ IOMOLHUKOM. - M.: IIpocBerrienue, 2014.

XuMusi TIOypoYHble TuiaHbl 8 Kiacc 1o yuebHuky Pyasutuc I.E., ®enbaman
DI

A. BopoBckux 3aueTHbie pabOThI TI0 XUMUH K yueOHUKY Pya3utrca "Xumus

8 knacc" M. U3parenbeTBO "OK3ameH', 2019

I"apa H. H. Xumus: ypoku B 9 Knacce: riocobue s yuuress / H. H. Tapa. — 2-
e u3f., mepepab. — M.: IIpoceeienue, 2014.

Xumus 1OypoyYHbIe Iy1aHbl 8 Knacc no yuebuuky Pyasutuc I'.E., ®enbaman
DI

A. BopoBckux 3aueTHbie pabOThI 110 XUMHH K yueOHUKY Pyasutuca "Xumust
9 knacc" M. U3patenbcTBO "OK3ameH", 2019

N PPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI 1 PECYPChI CETA
MNMHTEPHET
https://mob-edu.com/

https://www.imumk.ru/

https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
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