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[IporpaMma MO XWMHMM Ha YpOBHe OCHOBHOTrO o0O0iero o6pa3oBaHus
COCTaB/ieHa Ha OCHOBe TpeOOBaHWM K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOM
obpa3oBareIbHOM MPOrpaMMbl OCHOBHOT'O 0011[ero 00pa3oBaHUsI, ITPe/ICTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha OcCHOBe (emepanbHOM paboueii IPOrpamMMeI
BOCITUTaHUS U C YUETOM KOHI[ETII[MH TIpero/laBaHusi yueOHOTo rpeaiMeTa « XUMUSI»
B 00pa3oBaTe/ibHBIX OpraHu3anusx Poccuiickoit denepariyu.

[TporpaMMa 10 XWMHWU [aéT TIpe/iCTaB/eHWe O Lie/isiX, oOIell cTpaTeruu
oOydyeHHMs,, BOCIMTAaHWS W Ppa3BUTHSA OO0yUaroOl[UXCS CPeACTBAMH yueOHOro
npejMeTa,  yCTaHaB/MBaeT  00si3aTesibHOe  TIpeJMeTHOe coJiepkaHue,
npe/lyCMaTpUBaeT pacrpe/ie/ieHde ero IO KjaccaM W CTPYKTYpPUpOBaHUe T10
pa3zfesaM MW TeMaM TpPOTPaMMbl 10 XWUMHH, OTpefie/isieT KOIUUeCTBeHHbIe |
KaueCTBeHHbIe XapaKTepPUCTUKU cojiepKaHus, pPEeKOMeH/TyeMy0
10C/Ie/OBAaTeIbHOCTb ~ W3YUeHUsI XWUMHMM C YUYETOM  MEXIPeJMEeTHbIX |
BHYTPUITPEIMETHBIX  CBs3eM, JIOTUKA y4eOHOTO  TIpoIjecca, BO3PaCTHBIX
ocobeHHOCTel OOyuarol[uXcs, oOrpejensieT BO3MOXKHOCTH TIpefMeTa  [Jisl
peanu3anu TpeOOBAaHMM K pe3y/ibTaTaM OCBOEHMs OCHOBHOM oOpa3oBaTebHOM
TIporpaMMbl Ha YPOBHE OCHOBHOTO 0011iero obpa3oBaHusl, a Takxxe TpeOOBaHUMN K
pe3y/ibTaTaM 00yueHHs] XMMHUH Ha YPOBHe IieJiell U3ydeHus MpeZiMeTa U OCHOBHBIX
BHJIOB yueOHO-TIO3HABATe/NbHOU [leATeTbHOCTH O00ydYaroIierocss 1Mo OCBOEHMIO
y4ueOHOTO Ccofiep KaHUSI.

3HaHWe XUMHU CJIY>KUT OCHOBOM /i1 (POPMUPOBAHUSI MHPOBO33pEHUs
oOyuarolierocsi, ero Tpe/cTaB/ieHUd 0 MaTepyuajbHOM €JUHCTBE MUPA, Ba)KHYHO
ponb WrparoT (opMuUpyeMble XUMUeW TpeZCTaB/eHUs O B3aWMOIIPeBpaIlleHUsIX
SHepruv U 00 SBOJIOL[MU Bel[eCTB B TIPUPOjie, O TYTSX pelleHus T100ambHbIX
1po0sieM yCTOMUMBOTIO Pa3BUTHS UYe/IOBeUeCTBA — ChIPheBOM, SHEPreTUyYecKow,
MUILL[eBOU U 3KOJI0rueckoi 6e30macHOCTH, TIpob/ieM 3[paBOOXpaHeHMUS.

N3yueHue xumuu:

crocobCTByeT — peanu3al[id  BO3MOXKHOCTeM  /I/Ii  CaMOpas3BUTUS U
dhopMHUpOBaHYs KYJIbTYpPbl IMUHOCTH, €€ 00111ei ¥ (yHKIIMOHA/ILHON TPaMOTHOCTY;

BHOCHUT BK/aZi B (hOpMHPOBAHWE MBIIUIEHHS U TBOPUECKHUX CIOCOOHOCTEH
o0yuaroluxcs, HaBbLIKOB WX CAMOCTOSITeJTbHOW y4yeOHOM  /leATeNhbHOCTH,
9KCTIepUMEeHTabHbIX W HWCCIe/loBaTe/IbCKUX YMeHUHM, HeoOXOJUMBIX KaK B
MOBCEJTHEBHOM >KU3HU, TaK U B NTPO(ECCUOHAIbHOM 1eITe/IbHOCTH;

3HaKOMHUT CO Crelrd(UKoW HAyYyHOTO MBbILIeHUs, 3aK/aJblBaeT OCHOBbI
1[e/IOCTHOTO B3TJIsiZia Ha e JUHCTBO TIPUPO/IbI M UejIoBeKa, sIBJISIeTCS OTBETCTBEHHBIM
3Tarom B (OpMUPOBAHNH eCTeCTBEeHHO-HayYHON rPaMOTHOCTU 00yJaroIInXxCs;

criocobcTByeT (OPMUPOBaHUIO LIEHHOCTHOTO OTHOIIEHHSI K eCTeCTBeHHO-
Hay4YHbIM 3HaHUSIM, K MPUPO/Ie, K UeJ0BeKYy, BHOCUT CBOM BK/aJl B 9KOJIOTMUeCKoe
oOpa3oBaHue 00yJarOIUXCS.



[laHHbIe HarpaBjieHUs B O0yueHHWM XUMHU 00eCcreurBarOTCs Crieldukoin
cofep)kaHusi yueOHOro TipefiMeTa, KOTODbIA  SIBJISIETCS  Te/larOru4ecKu
a/lalITUPOBAaHHBIM OTpa’keHHeM 6a30BOM HayKW XMMUM Ha OTpe/ie/IEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHe OCHOBHOT'O 0011jero oOpa3oBaHUsi OPUEHTHPOBaH Ha
ocBoeHHe OO0yYarol[UMHUCS CUCTeMbl TepPBOHAUa/JbHbIX TMOHSATHUN XUMWUW, OCHOB
HEOPraHWYeCckKOM XHMHUM W HEKOTOPbIX OT/AeJbHbIX 3HAUMMbIX [TOHSTHUM
OpraHhYeCKOU XHMUH.

CTpyKTypa cofiepKaHusi MporpaMMbl M0 XMMUU C(OPMHPOBaHa Ha OCHOBe
CUCTEeMHOr0 ToAxoja K eé usyuyeHuro. CojepykaHue CKIaAbIBAeTC U3 CUCTEMBI
TIOHSAATUM O XMMHUUECKOM 3JIeMeHTe Y BellleCTBe U CUCTEeMbI MOHITUM 0 XUMUYECKOH
peakiui. O6e 3THM CHCTeMbl CTPYKTYPHO OpraHM30BaHbl TI0 TIPUHIIUITY
MOC/IeJ0BaTeIbHOTO Pa3BUTHSI 3HAHUM Ha OCHOBE TEOPEeTHUYeCKUX Ipe/CTaB/IeHUN
Pa3sHOr0 YPOBHS:

— aTOMHO-MOJIEKY/ISIPHOTO YUeHUs1 KaK OCHOBBI BCEr'0 eCTeCTBO3HAHUS;

— [lepuoguueckoro 3akoHa /1. V1. MeHeneeBa Kak OCHOBHOI'O 3aKOHa XVMIMUU;

— y4eHUs1 O CTPOEHUU aTOMa U XUMUYEeCKOM CBSI3Y;

— TMpeAcTaB/ieHU 00 3/1eKTPOJIMTUYEeCKOW [AUCCOIMALIUM BeIecTB B
pacTBopax.

TeopeTyeckre 3HaHWS PpPacCMaTPUBAKOTCS HA OCHOBE SMIUPUYECKU
TM0JIyYeHHBIX U OCMBICTIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOC/Ie0BaTeNbHO OT OJHOTO
YPOBHSI K [IDYrOMY, BbITIO/IHSIA GYHKIUM OOBSCHEeHWS W TIPOrHO3UPOBaHUS
CBOMCTB, CTPOEHHSI U BO3MOXKHOCTEHM TPaKTUUeCKOTro MPUMeHeHUsl U TI0TyUeHUs
M3yuaeMbIX BellleCTB.

OcBoeHue TporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (DOPMUPOBAHUIO
Tpe/ICTaB/IeHUsI 0 XMMHUUECKOW COCTABJISIIOLe HayYHOU KapTUHBI MHpA B JIOTHUKE
eé CHUCTeMHOW MPUPOJbI, LIEHHOCTHOTO OTHOIIEHWs] K HayyHOMY 3HaHUI0 W
MeTOJaM MO3HaHWsS B Hayke. V3yueHue XWMHWM TMPOUCXOJUT C TpPHBJIEUEHUEM
3HaHWU W3 paHee W3yueHHBIX yueOHBIX TpeAMeTOB: «OKpYKaroluii MUD»,
«buonorusi. 5-7 Knacch» U «PU3MKa. 7 KJ1acc».

[Ipy wu3yuyeHUH XUMUU TIPOMCXOAUT (POPMUPOBAHME 3HAHUM OCHOB
XUMHUECKON HayKd Kak 006/1acT COBPEMEHHOTO eCTeCTBO3HAaHMS, MPAKTHUeCKOH
JleATeJIbHOCTU 4YeslioBeKa M KakK OJHOTO U3 KOMIIOHEHTOB MUPOBOW KYJ/bTYDBI.
3azjaua ydyeOHOro mpeAameTa COCTOUT B (DOPMHPOBAHWK CHCTEMbl XUMHUYECKHX
3HaHUW — Ba)KHEUIIMX (PAaKTOB, MOHSITHH, 3aKOHOB U TEOPeTUUECKHUX TT0/I0’KEHUH,
JOCTYIHBIX 0000I1I[eHHi MHPOBO33PEHUECKOTO XapakTepa, s3blKa HayKH, B
NMpUoOIeHWH K HAayYHbIM MeTOo/aM TI03HaHUSI TIPU M3yUeHWUW BeIecTB WU
XUMUYECKHX peaklui, B (GODMUPOBAHWU W Pa3BUTUU MO3HABaTeIbHBIX YMEHUUN U
UX TpUMeHeHMM B YyueOHO-TIO3HaBaTeNbHOW U yueOHO-MCC/ie[j0BaTeTbCKOU



JesiTe/IbHOCTA, OCBOEHWM TpaBui 0Oe30macHOro obpalleHuss C BellecTBaMd B
TOBCe/IHEBHOM >KU3HH.

[Tpu u3yueHUM XMMHUW Ha yPOBHE OCHOBHOTO 00Ijero oOpa3oBaHUs Ba)KHOE
3HayeHHe MPUOOpe/U Takue 1/, Kak:

— (¢opMrpOBaHHe WHTE/JIEKTya/IbHO pa3BUTON JIMYHOCTH, TOTOBOW K
camMo0bpa30oBaHUIO, COTPYAHUUECTBY, CaMOCTOSITE/JIbHOMY TIDUHSITUIO pellleHunH,
CriocoOHOM a/1anTUPOBAThHCS K ObICTPO MEHSIFOILIUMCS YC/I0BHUSIM XKU3HUY;

— HampaB/eHHOCTb O0y4yeHHsi Ha CHUCTeMaTHdeckKoe TipuoOIeHre
o0yuaroluxcss K CaMOCTOSITe/IbHOM T103HaBaTe/IbHOM JesTe/lbHOCTHA, HayUHBIM
MeTo/laM TI03HaHUs, (HOPMUPYIOIIMM MOTHMBALIMIO M pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— obecrnieueHue yCI0BUH, CIOCOOCTBYIOLIMX MPUOOPETEHUIO 00YUarOIIUMUCS
OTbITa Pa3HOOOpa3HOl [eATebHOCTH, TO3HAHWS W CaMOIIO3HAHUS, K/TFOUEBBIX
HaBBIKOB (K/IFOUEBBIX KOMIIETEHIIW), UMEIOINX yHUBepcajbHOe 3HaueHue [jis
Pa3/IMYHBIX BUOB JesITe/IbHOCTH;

— ¢opmMupoBaHue 00mel GYHKI[MOHAJBHOW U  eCTeCTBeHHO-HayUHOM
IPaMOTHOCTH, B TOM UHC/Ie YMeHUH OOBACHATH W OLIeHUBATb SIBJIEHUS
OKDY>KaloIllero MHpa, WCIOJIb3ysl 3HAHUS W OIBIT, TIOJyueHHble TIPU WU3YUYeHUU
XUMUM, TIPUMEHATh WX TIPU pellleHur TIpobjeM B TIOBCeHEBHOM >KU3HU U
TPYZOBOM /leATeTbHOCTH;

— QopmupoBaHue y O0O0yvaromMXCsd TYMaHHUCTUUECKUX OTHOIIEHWH,
MOHMMAaHHWSl 1[eHHOCTA XWUMHWUeCKUX 3HaHWUW [/ BbIpAaOOTKM 3KOJOTHYeCKH
1je7ilecoo0pa3HoOro ToBeJleHHss B ObITY U TPYJOBOM JesiTeIbHOCTU B I[e/sX
COXPaHEeHHs1 CBOEro 37J0POBbsI U OKPYKarollleil MPUPOJIHON Cpefibl;

— pa3BUTHe MOTHBAILMHM K 0Oy4YeHUIO, CIIOCOOHOCTeH K CaMOKOHTDOJIIO U
CaMOBOCTIMTAaHUIO HAa OCHOBe YCBOEeHUs] 0O0lljeue/ioBeYeCKMX 1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY Mpoduisi U HarpaB/IeHHOCTU Ja/bHeNIIero
o0yueHwusl.

OO0iijee UYMCIO YacoB, OTBEAEHHBIX [JIi M3yueHUS] XUMHUHU Ha YpPOBHE
OCHOBHOTrO 00111ero oopa3oBaHnus, coctaseT 136 yacoB: B 8 kimacce — 68 uacoB (2
yaca B HeJie/l0), B 9 Kiacce — 68 yacoB (2 uaca B He/le/li0).



COAEPXXAHUE OBYUEHUA

8 KJIACC

ITepBoHaua/IbHbIE XUMUYECKHE MOHATHSA

IIpegmer xvmuu. Posib XMMUM B JKU3HU 4YesioBeKa. XUMUS B CUCTeMe Hayk.
Tena u BemectBa. ®dusnMyeckde CBOWMCTBA BeIeCTB. ArperatHoe COCTOSIHUE
BelllecTB. [loHsITHe O MeTOAAX MO3HaHUS B XUMUHU. YUCTbIe BellleCcTBAa U CMeECH.
Crioco6pI pa3zesieHusi CMecei.

ATOMBI M MOJIeKy/bl. XHWMHUUeCKHe 37eMeHTbl. CHMBOJIBI XUMWYECKUX
371eMeHTOB. [IpoCThie U C/I0XKHBIE BelljeCTBa. ATOMHO-MOJIEKY/IIpHOe y4YeHue.

Xumudeckass ¢opmysia. BaneHTHOCTb aTOMOB XWMWYECKUX 3/1€MEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BellecTB. (OTHOCUTe/NbHAass aTOMHasi Macca.
OTHOCHUTe/IbHAs MOJIeKy/IsipHasi Macca. MaccoBast 101 XMMHAYeCKOro 371eMeHTa B
COeIMHEHUH.

KonnuectBo BemjectBa. Mosib. MossipHast macca. B3aumocBsi3b Ko/iMuecTBa,
MacCchl W 4YMC/Ia CTPYKTYPHBIX eAWHMI] BelllecTBa. PacuéTel 1o ¢opmynam
XUMUUECKUX COeJUHEHWH.

du3nueckrde U XMMUUecKue siBjieHusl. XUMUueckasi peakijusi U eé TIpU3HaKH.
3aKOH COXpaHeHUsI MacChl BelecTB. XUMHUUeCcKUe ypaBHeHus. Kiaccudukaiiys
XUMHUUeCKUX peaklnii (coeJuHeHUs], pa3/ioyKeHus, 3aMellleHus, 0OMeHa).

Xumuueckuil 3KcnepumeHm:

3HAaKOMCTBO C XMMHUECKOU TOCY/I0M, TIpaBuIaMu paboThl B jlabopaTopyu U
npréMaMy oOparlrieHust ¢ labopaTOpHBIM 000PYyJOBaHWEM, W3YUeHHe W OIMMCaHHe
¢bu3MUecKUX CBOWCTB 00pa3lloB HeOpraHWYeCKHX BelleCcTB, HabO/o/jeHue
¢du3nueckux (TaB/eHWe BOCKa, TasiHUMe Jib/la, pPacTUpaHWe caxapa B CTYIIKe,
KUMeHWe W KOHZEeHCallds BOJAbl) U XMMUUeCKUX (TOpeHHe CBeuM, MpOoKajTuBaHUe
Me/IHOM ITPOBOJIOKH, B3aUMOZEMCTBYE MeJia C KUC/IOTOM) sIBJIeHWH, Hab/roieHre U
OMNMCaHWe TMPU3HAKOB TPOTEKAHUSI XMMHUUECKUX peaklUM (pas3/ioyKeHWe caxapa,
B3aUMOJIENCTBUE CEPHOM KHUCJIOThI C XJIOPUJOM Oapusi, pas/ioykeHue THUAPOKCUA
Meau (IT) mpu HarpeBaHWU, B3aUMOZIEHCTBUE Keje3a ¢ pacTBopoM coyu meau (II),
H3ydeHre CrocoOOB pa3fiesieHHsI CMeCel: C MOMOIIbI0 MarHuTa, (GUIbTpOBaHUe,
BbIllapUBaHue, AUCTWIISILUS, XpoMaTorpadusi, ipoBeieHue OUMCTKU MOBapeHHOU
comy, HabmofeHWe W OMKWCAaHWe  pe3y/bTaTOB  IPOBeJeHHs  OTbITa,
W/UTIOCTPUPYIOIETO0 3aKOH COXpaHeHWsl MacChl, CO3/laHue MoJenerd MOJeKYyJ
(LapocTep>kKHeBBIX).

Ba)xHeM1iue npe/CTaBUTe/ M HEOPraHMUeCKHUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3gyxa. Kuciopon — 3/1eMeHT U IpoCToe
BelllecTBO. HaxoxkzeHue KuC/IOpoja B Tpupojie, Gu3ndeckhe U XUMHUUYECKUe
cBoiicTBa (peakiuu ropeHws). Okcuabl. IlpuMenenue Kucaopoga. CriocoObI



TOJTlyueHusi KWCAopoJa B JiabopaTOpuMi U TIPOMBIILJIEHHOCTH. KpyroBopot
KUC/I0poga B mpupoze. O30H — a/yIoTpOIHasi MOAU(PUKALIUS KUCI0POo/a.

TennoBor 3¢(deKT XMMHUUeCKOW peaklyd, TePMOXUMUYECKHe YypaBHEHWS,
9K30- WU SHJIOTEPMUYECKHe peakluu. TOIJIMBO: yrojib U MeTaH. 3arpsi3HeHue
BO3/lyXa, yCUJIeHUe MapHUKOBOro 3(dekTa, pa3pylleHre 030HOBOTO CJIOSI.

Bopopon — snemeHT U TipocToe BellecTtBO. HaxoxkjgeHue Bogopoja B
npupozie, Gdu3MUYeckue U XUMHYECKHe CBOWCTBa, IIPUMeHeHHe, CIocoObl
nonyuenus. Kuciotel u conm.

MosisipHbIii 00BEM ra30B. PacuéThl 110 XUMHUUYECKUM YDPaBHEHUSIM.

du3nueckre CBOMCTBA BOAbL. Bojga Kak pactBoputenb. PacTBOpBI.
HaceblljeHHble ¥ HeHachblllleHHble pacTBOPbl. PacTBOPUMOCTHL BeIeCTB B BOJeE.
MaccoBasi 1oJ1s1 BellleCTBa B pacTBOpe. XMMHUeCKHe CBOMCTBAa BOAbl. OCHOBaHUSI.
Ponb pacTBOpOB B mpupojie U B KA3HU uesioBeKa. KpyroBopoT BOJbI B IPUPOJE.
3arpsi3HeHuve NpUpOAHbIX BOJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukaiys HeopraHuueckux coeguHeHui. Okcugbl. Knaccudukaiiys
OKCUJOB:  cosieoOpasytoiiiie  (OCHOBHbIE, KHUCJIOTHbIe, amM{(OTepHbIe) WU
HecosieoOpa3yromye. HoMmeHk/maTypa OKcuoB. Pusnueckre U XAMHUYeECKHe
CBOMCTBA OKCU/O0B. [TonyueHre OKCHOB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: WIEI0YM U HepacTBOPUMBbIE
ocHOBaHHUsA. HomeHKnaTypa ocHoBaHuW. ®Pu3nuecKve U XWMUUECKHe CBOMCTBA
ocHoBaHuU. [TonyueHre 0OCHOBaHUM.

Kucnotel. Knaccudukaiusi kucior. HomeHknatypa KucioT. @usnueckue U
XMMUUeCKre CBOMCTBa KMUC/IOT. Psif aktuBHOCTM MeTa/sioB H. H. Bekerora.
ITomyyeHue KUCIIOT.

Comu. HomeHnkinarypa coseid. Pu3nyeckrie U XMMHAUYeCKUe CBOMCTBA COJIeN.
[Tonyuenue cosne.

['eHeTHuecKasi CBSI3b MeXX/ly K/laCCaMH HeOpPraHUYeCKUX COeZiUHeHUM.

Xumuueckuii 3Kkcnepumenm:

KaueCTBEHHOe OmpejieJieHUe COJep>KaHusl KMCI0OPOZa B BO3JyXe, TOyueHue,
cobupaHve, paclio3HaBaHHWe U U3ydyeHWe CBOWCTB KUC/I0poJa, HabstogeHue
B3aMMO/IeMICTBUSI BeIlleCTB C KUCJIOPOJOM U YCJIOBUS BO3HUKHOBEHUS U
TIpeKpallieHnss ropeHus: (Mo)kapa), O3HaKOMJ/IeHHe C oOpasilaMd OKCHOB W
OlMCaHWe WX CBOWCTB, TIO/lydeHWe, COOWpaHWe, pacrio3HaBaHWe W HW3y4yeHHe
CBOMCTB BOJi0poja (ropeHue), B3auMoOZecTBUe Boziopoa C okcugom Mmeau (II)
(BO3MOYKHO MCIOJIb30BaHUE BHleOMaTepuasioB), HabmoeHre 0Opa3lioB BelecTB
KOJINYeCTBOM 1 MoJib, UCC/Ie[joBaHHe OCOOEHHOCTell pPaCTBODEHUsS BeIeCTB C
pPas/iMuyHOM PpacCTBOPUMOCTBIO, TIPUTOTOBJIEHWE PacTBOPOB C OIpeJe/NéHHOU
MaCCOBOH [I0JiIel PaCTBOPEHHOTO BellleCTBA, B3aMMO/IEUCTBUE BO/Ibl C MeTa/yIaMu
(HaTpyeM U KasiblueM) (BO3MOXXHO HCIIO/Ib30BaHWE  BH/eOMaTepHasoB),



uccieoBaHe 00pasilloB  HEOpraHWYeCcKHWX BeIeCTB Pa3/dyHbIX  K/IaCCOB,
HabJ/Tto/jleHre U3MeHeHUs] OKpacKy MHAWKATOPOB B pacTBOpax KUCJIOT U IIesioued,
v3yueHue B3aumoelcTBUs okcuzaa Meau (II) ¢ pacTBopom cepHOUM KHC/IOTHI,
KUCJIOT C MeTa/ulaM{, peakLud HeUTpaau3alyu, MoJlydeHre HepacTBOPUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOr0 MeTajjla APYTMM M3 pacTBOpa COJIM, peLlieHHe
9KCIIepUMeHTaNbHbIX 33Jau 10 TeMe «BakHelllle KiaacChl HeOopraHWuYeCKUX
COoeIMHEHUI».

Ilepuoguyeckuii 3akoH u Ilepuosnueckas cucremMa XUMHUYECKHX
y1emeHToB [I. . MenjgeneeBa. CtpoeHue aromMoB. XHMHUUeCKas CBA3b.
OKMC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE peaKIiuu

[TepBble MOMBITKK KAaCcCU(UKALIUM XUMHUUYECKUX 37eMeHTOB. [loHsiThe o
Ipymnmnax CXOJHBbIX 3/IeMeHTOB (IleJIoUHble U IjeJI0YHO3eMeslbHble MeTalllbl,
rajioreHbl, UHePTHbBIE Ta3bl). DJIeMeHThI, KOTOpbie 00pa3yioT aMpoTepHbIe OKCHU/IbI
Y TUJPOKCU/IBI.

[Teproauueckuii 3akoH. [Tlepuoanueckast cucTeMa XUMUUECKHX 371eMeHTOB [].
. MenpeneeBa.  KopoTkomepuogHasi W JJIMHHOINIEpUOJHAas  (POPMBI
[Teproauueckor cuctemMbl xumuueckux 3yemeHToB [I. YI. MeHgeneesa. Ilepuoabl
v rpymnmbl. OU3MUeCKuM CMBbICI TIOPSAKOBOIO HOMepa, HOMEPOB Iepuoja |
TPYMIIbI 3/7IEMEHTa.

Ctpoenuve atomoB. CocTaB aTOMHBIX sfep. M30Tormbl. Dy1eKTpoHbl. CTpoeHue
9/IEKTPOHHBIX ~ 000/I0ueK aTOMOB mepBbiXx 20 XUMHUYECKHUX 3JIeMEHTOB
[Teppoanueckou cuctemsl [. U. MenpgeneeBa. XapakTepUCTUKA XWUMHUUYECKOTO
3/IeMeHTa T10 ero rnosokeHuto B [lepuognueckoit cucteme [. 1. MeHieneeBa.

3aKOHOMEPHOCTU HW3MEeHeHUs pajuyca aTOMOB XUMHUYECKUX 3JIeMEHTOB,
MeTa//TMYeCKUX U HeEMeTa/VInueCKUX CBOMCTB IO IPYIaM U Mepruoiam.

3HaueHue [leprogrueckoro 3akoHa u [lepuogrueckor CUCTEMbI XUMHUUYECKUX
3JIEMEHTOB [/Isl pa3BUTHSI HayKd W mpakTuku. [I. VI. MeHgeneeB — yuyéHbld U
rpakJaHVH.

XvuMmuyeckas CBsi3b. KoBasieHTHass (TO/sipHasi W HeMOJsIDHasi) CBA3b.
OJIeKTPOOTPULIATE/IbBHOCTh XMMUYECKUX 3/1eMeHTOB. VIoHHas CBs3b.

CrenieHb  okucC/aeHUsA.  OKUCIUTE/IbHO-BOCCTAHOBUTE/IbHBIE  pPeakL|vu.
[Iporjecchl OKMC/IeHHs U BOCCTaHOB/IeHHsl. OKUC/IATe/IM YU BOCCTAaHOBUTE/IH.

Xumuueckuii 3KcnepumeHm:

n3ydyeHre oOpa3l[0B BeleCTB MeTA//IOB M HeMeTa/uIOB, B3auMOjelCTBHe
TMIPOKCHJA L[MHKA C pacTBOpaMM KWCJOT W Ile/ioueid, MpPOBeJeHHe OIbITOB,
W/UTIOCTPUPYIOIIMX ~ TPUMEPbl  OKUCJ/IUTeTbHO-BOCCTAHOBUTE/IBHBIX  peakLui
(ropeHue, peakLuM pas3oXKeHUs, COeJUHEHNS).

MescnpeomemHble ces3u



Peanuzaiysg MexnpeIMeTHBIX CBSI3eld TPU M3YyYeHWW XUMHUU B 8 Kjacce
OCYILIeCTB/ISIETCST Uepe3 UCMOAb30BaHMEe Kak OOI[UX ecTeCTBeHHO-HAay4YHbIX
TIOHSITUM, TaK W TIOHSATUM, SIB/SIOIIUXCS CUCTEMHBIMU /11 OTAebHBIX Mpe/IMeTOB
eCTeCTBeHHO-Hay4YHOr O LIUKJIA.

OOb1ue ecTeCTBeHHO-HayuHbIe TIOHSTHS: Hay4YHbIN (DaKT, TUIIOTe3a, Teopus,
3aKOH, aHa/lu3, CHUHTe3, Kiaccudukaius, TepuoJuUHOCTb, HabmoaeHue,
5KCIIEPUMEHT, MO/|e/TMPOBaHue, U3MepeHue, MO/ieJ/Ib, SIB/IEHUE.

®du3nKa: maTepusi, aTOM, D3JIeKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIW],
M30TOIbl, PAJAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUU 3apsif], BelleCTBO, TeJo,
00BEM, arperaTHOe COCTOSTHHE Bell[eCTBa, Ta3, (hu3nueckre BeTUUWHbBI, eJUHULIbI
v3MepeHusi, KOCMOC, TIJlaHeTbl, 3B€3/bl, CoJHLIe.

buonorus: porocunres, ApixaHue, brocdepa.

leorpadusi: armocepa, rugpocdepa, MuUHepaabl, TOPHbIe TOPO/bI,
T10J1e3HbIe MCKOoIaeMble, TOIVIMBO, BOJHbIe PeCypChl.

9 KJIACC

BeiecTBo U XMMHUUeCKas peakius

[Teproguueckuit 3akoH. [lepuoanueckas cucTeMa XMMUUECKHX 371EMEHTOB /1.
N. MeHnpeneeBa. CTtpoeHue aToMOB. 3aKOHOMEDHOCTHM B H3MEHEHHWU CBOUCTB
XAMMWYECKUX 3JIEMEHTOB TMEePBbIX TPEX TIepUOJIOB, Ka/us, KaJbLUs W HUX
COeIMHEHVWHA B COOTBETCTBUM C TIOJIO)KeHWeM »3jeMeHTOB B [lepuoguueckoi
CUCTeMe U CTPOeHUeM UX aTOMOB.

CrpoeHure BelleCcTBa: BHUJbl XUMHUYECKOW CBSI3U. THIbI KPUCTa/ITMYECKUX
PeméToK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUMa KPUCTA//TMUECKOW PeIIETKU U
BU/Ia XUMUUECKOM CBS3U.

Krnaccudukaiiyss 1 HOMeHK/IaTypa HeopraHu4eCcKux BelecTB. XUMUUYeCKue
CBOMCTBA BeILeCTB, OTHOCALMXCA K PAa3/IMYHbIM KjacCaM HeopraHh4YeCcKux
CcoeIMHEHWH, TeHeThYeCKasi CBSI3b HeOPraHUUYeCKUX BeIlecTB.

Knaccudukalys XuMru4yecKUx peakijui 1o pa3/IMuHbIM Mpr3HaKam (10 YUCiy
M COCTaBy YUaCTBYIOL[MX B peaklUU BeIecTB, MO TeryioBoMy 3(deKrty, To
M3MEHEeHUIO CTelleHel OKUC/eHWs] XMMHUeCKUX 37IeMeHTOB, 10 0OpaTUMOCTH, TI0
y4acTUIO KaTanu3aTtopa). JK30- U 3HA0TepMUUeCKHe peakijuy, TePMOXUMHUUYEeCKUe
ypaBHEHUs.

[ToHssTHE O CKOpPOCTH XUMHYecKoW peakiyu. [ToHsiTie 06 0OpaTUMBIX U
HeoOpaTUMbIX XUMUYECKUX peakiusX. [IoHsTHe O FOMOTeHHBbIX U TeTeporeHHBIX
peakuusax. [lonarue o katanuse. [IoHATHE O XMMHUUeCKOM paBHOBeCHMU. DakTOPHI,
B/IMSAIOIIME Ha CKOPOCTb XWMHWYECKOW peakuu W T[0JI0KeHHe XUMHUUYeCKOro
paBHOBeCHUS.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHBIE  Peaki[iM,  2JIeKTPOHHBbIM  OasaHC
OKHCJIUTe/IbHO-BOCCTAHOBUTETbHOM peaki1u. Cocras/ieHue ypaBHEHUM



OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ Peakluid C  MCI0J/Ib30BaHWEM  MeTOoa
39JIEKTPOHHOTO OasiaHca.

Teopus 3/1€KTPO/IUTAUECKON AUCCOMAIIMM. DMEKTPOJIUThI U HE/IeKTPOIUTHI.
KatuoHbl, aHMOHBI. MexaHW3M [AUCCOLMAlMA BellleCTB C pa3/IMUHbIMU BUAAMU
xuMHUecKol cBsizu. CrerneHb Auccoraniii. CUbHbIE U C/1abble 3/IeKTPOJINTHI.

Peakiiiy nOHHOTO 0OMeHa. Y CJIOBUS MMPOTeKaHUs Peakiuii MOHHOTO 0OMeHa,
TOJIHbIE M COKpall[éHHble HOHHbIEe ypaBHeHUs1 peakiuil. CBOMHCTBa KHCJIOT,
OCHOBaHWM U CoJiel B CBeTe TMpeACTaB/leHHH 00 3IeKTPOMUTAYECKOU
aucconualuu. KauectBeHHbIe peakiiuv Ha UOHBIL. [ToHsATHE O TUPO/M3e COMeil.

Xumuueckuil 3KcnepumeHm:

03HAaKOMJ/IEHHME C MOJENSIMH KPUCTA//TMUECKHUX PpeIIEéTOK HeopraHUuueCcKuX
Bell[eCTB — MeTa/I/IoB M HeMeTa/uyioB (rpaduTa M asMasa), C/I0XKHBIX Bell[eCTB
(x/iopya HaTpusi), UCC/eJoOBaHHEe 3aBUCMMOCTM CKOPOCTH XMMMYECKOM peakluu
OT BO3[IeACTBUSI pa3/MUHbIX (DaKTOPOB, UCC/eJOBaHUE 3/IEKTPOMPOBOJHOCTU
pPacTBOPOB Bell[eCTB, TIpollecca /[AWCCOI[MAI[MM KHMCJIOT, Iilejioueidi U Comeu
(BO3MOXXHO  UCIMO/b30BaHWE BHJEO MaTepuasioB), TIPOBe/leHUe  OIIbITOB,
WUTIOCTPUPYIOIIINX ~ TIPU3HAKKM  TIPOTeKaHWs  peakiuii HWOHHOrOo  obOMeHa
(obpa3oBaHre ocajka, BbiJeseHHWe Tra3a, oOpa3oBaHWe BOAbI), OIbBITOB,
W/UTIOCTPUPYIOIIMX ~ TIPUMEpPbl  OKUC/IMTeTbHO-BOCCTAHOBUTETBHBIX  peakKIjuii
(ropeHue, peaklluUd pa3/iO>KeHUs], COeJJMHEHUs1), pacrio3HaBaHUe HeopraHUuueCcKuX
Bel[eCTB C TOMOIIbI0 KaueCTBEHHBbIX peaklUii Ha UOHbI, pelleHue
9KCIepUMeHTabHbIX 3aJay.

HemeTa//ibl U UX COeAHHEHUSA

OOijasi  xapakTepuCTHKa TaysoreHoB. OcO0eHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTereHu okuciaeHus. CTpoeHUe U (PU3MUecKre CBOMCTBA IMPOCThIX
Bel[eCTB — TrajoreHoB. XWUMHUYeCKMe CBOWCTBAa Ha [puUMepe  XJjopa
(B3auMoOJelicTBe C MeTa/l/laMd, HeMeTa/l/laMH, IilejiouaMu). XJIOPOBOJOPOZ,.
ConsiHasi KMC/0Ta, XMMUYeCKrWe CBOMCTBa, MoJiyueHUe, TipumeHeHue. [lelicTBUe
XJiopa U XJIOPOBO/IOPO/la Ha OpraHU3M 4YejioBeKa. BakHelllve X/I0pUAbl U UX
HaxoKJeHue B IPUPOJeE.

OObujasi xapakTepucTuka 31eMeHTOB VIA-rpymnmbl. Oco0eHHOCTH CTpPOeHHst
aTOMOB, XapaKTepHble cTereHW okuciaeHus. CtpoeHue U ¢u3MUeckue CBOWCTBA
TIPOCTBIX BeleCTB — KUCI0PO/a U Cepbl. AJJIOTPOITHbIE MOAUMDUKALIMM KUC/I0POJa
U cepbl. XumMuyeckde cBoucTBa cepbl. CepoBOJOpPOA, CTpoeHue, (pusnyeckrie U
XUMHUecKkre cBoicTBa. OKCHU/IbI Cepbl Kak MpeJCTaBUTeM KHUCIOTHBIX OKCH/IOB.
CepHasg KWC/IOTa, (GHU3WUECKHe U XUMHWUeCKde CBoWcTBa (oOmme Kak
Tpe/iCTaBUTesIsE  Kjaacca KUCJIOT U crield@uueckue). XUMHYeCKHWe peakiu,
Jie)Kallie B OCHOBe TIPOMBIIIEHHOT0 criocoba TosiyyeHrsi CepHOM KHUCJIOTHI.
[TpumeHeHue cepHOM KUCIOTh. CO/IM CePHOM KHC/IOThI, KaueCTBeHHasi peakijys Ha



cysbdar-uoH. Haxok/ileHre cepbl U e€ coellMHeHUW B Mpupoje. XUMUYeCKOoe
3arpsi3HeHWe OKpY’Kalolllel cpefibl COeJMHEHUSIMU cepbl (KUC/IOTHBIE [OXKIH,
3arpsi3HeHHe BO3/lyXa U BO/JOEMOB), CIIOCOOBI ero rpeAoTBpaLLeHusl.

OO61asi xapakTepucTHKa 3/ieMeHTOB VA-rpymmnbl. OcoOeHHOCTH CTpOeHUs
aTOMOB, XapaKTepHble CTelleHW OKUC/eHHUs. A30T, pacripocTpaHeHHe B MpPUpoJe,
dur3nueckue U XuMUUeckue cBocTBa. KpyroBopoT a3oTa B rpupoje. AMMUaK, ero
dusrueckre U XMUMUUECKHe CBOMCTBA, MoyueHre U npuMeHeHue. Co/ii aMMOHUS,
uX Qu3nyeckre U XMMHUYeCcKue CBOUCTBa, puMeHeHue. KauecTBeHHasi peakijus Ha
VMOHbl aMMOHMs. A30THasi KMCJIOTa, eé mojyueHue, (U3nueckue U XUMUUeCKUue
cBoiicTBa (0OIque Kak TIpeACTaBUTEeNs Kjlacca KHCJIOT U Crieluduueckue).
Vcrnosnb30BaHWe HUTPATOB W COJMed aMMOHHSI B KaueCcTBe MHUHepPabHBIX
ynobpeHuii. XuMuueckoe 3arpsi3HeHre OKpY>Karollel cpe/ibl COeZIMHeHUsIMU a30Ta
(KUCNOTHBIE [0XAW, 3arpsi3HeHWe BO3/yxa, TOYBbI WU BOZA0EMOB). dDocdop,
a/uIoTponHble Mojudukaimu ¢ocdopa, usrueckue U XUMUUeCKHe CBOMCTBaA.
Oxkcup dpocdopa (V) u docdhopHast Kucnorta, pusnueckrie U XMMUUeCKre CBOUCTRBA,
nonyyeHue. Vcronb3oBanue hocdaToB B KaueCTBe MUHEPaIbHbBIX y100peHu .

OOb1jasi xapakTepucTHKa 371eMeHTOB [VA-rpynmbl. Oco6eHHOCTH CTPOeHHs
aTOMOB,  XapaKTepHble  CTeleHW  OKUC/IeHUWsl.  YTJepofi,  a/IOTPOITHbIE
Moav(UKalUM, pacrpocTpaHeHWe B TpUpoje, (u3nueckrue U XHUMUYECKHe
cBoricTBa. Afcopbuusi. Kpyrosopor yriepojia B nipupogie. OKCU/bl yraepoja, Uux
dbu3nueckue W XUMHYECKWe CBOWMCTBa, [JeWCTBME HA JKWBble OPraHU3MBbI,
rojiyueHrue U TIpUMeHeHHe. DKOoJIoThuuecKre Mpobsiembl, CBsi3aHHbIEe C OKCHUJIOM
yriaepoga (IV), rumorte3a T1/100a/IbHOTO TIOTEIVIEHUS KaMMaTa, TapPHUKOBBIM
5 peKT. YrosbHas KUCI0Ta U €€ COMU, uX (pusnueckre U XUMUUeCKHWe CBOMICTBA,
rojiyueHWe W TpuMeHeHWe. KauecTBeHHasi peakids Ha KapOOHaT-HOHBI.
Vcnosib30BaHre KapOOHATOB B OBITY, MeAWLIMHE, MPOMBIIIIEHHOCTA U CeTbCKOM
XO035UCTRBe.

[TepBoHaua/ibHBIE TTOHATHSL 006 OpraHUUeCKUX Bell[eCTBaX KakK O COeMHEHUsIX
yriaepoja (MeTaH, 3TaH, STU/IeH, alleTU/IeH, 3TaHOJI, TJIMLePUH, YKCYCHast KUC/I0Ta).
[IpupogHble WCTOYHWKK YTJIeBOAOPOAOB (yronb, MPUPOJAHBbIA Ta3, HedTh),
MPOAYKTbI WX TiepepaboTku (6eH3WH), uX pojib B OBITYy M TPOMBILLIEHHOCTH.
[MToHsiTHE 0 OHOJIOTMUeCKY Ba)KHBIX BellleCTBaX: KUpax, Oenkax, yrieBofax — U Ux
poJM B JKWA3HM uUejioBeKa. MarepuanbHOe €QWHCTBO OpraHUuYeCcKuX |
HeopraHWYeCcKUX COeJMHEeHUHN.

KpemHuii, ero Qusnueckue ¢ XHMHUUECKHE CBOMCTBa, IIOJlyYeHUE W
npuMeHeHue. CoefvHeHUs KpeMHUss B rpupoge. OOiue mpejcTaBieHuss 00
okcuge kpemHus (IV) v kpemHueBor Kuciiote. CHUMMKAThl, UX UCIOJIb30BaHUE B
ObITY, B TPOMBIILIEHHOCTH. BakHellllie CTpOUTe/IbHbIE MaTepHuasbl: KepaMHKa,



CTEeK/10, 1ieMeHT, 6eToH, >keme300eToH. IIpobieMbl 6e30IMacHOTO MCITOb30BaHUS
CTPOUTE/IbHBIX MaTePUA/IOB B NTOBCEJHEBHOM XKU3HHU.

Xumuueckuil 3KcnepumeHm:

u3yueHre 00pa3lioB HEOPraHWYECKUX BeIleCTB, CBOMCTB COJISTHOM KHC/IOTHI,
TIpOBe/ieHre KaueCTBEeHHBIX peakluid Ha X/JIOPH/-MOHbI M HaO/Mro/leHre TIPU3HAKOB
VX TPOTEKaHWs, OMbIThbl, OTpakaroljue (uU3nyeckue W XUMHUYECKHe CBOWCTBA
rajJiorTeHOB M MX COeJuWHEHHH (BO3MOJKHO MCII0/Ib30BaHME BH/IeOMaTepUasoB),
O3HakomyieHWe C obpa3ljaMu XJIOpUOB (TajioTeHU/IOB), O3HAKOMJIEHHEe C
obpa3ijamu  ceppl W €€  coeJUHEHUSMH  (BO3MOXXHO  MCIIO/Tb30BaHUE
BH/leOMaTepuasioB), HaboieHre Tipoljecca oOyrMBaHUs caxapa o] JelCTBUeM
KOHLIEHTPUPDOBAHHOM CEPHOW  KHWC/IOTbI, M3y4YeHHe XHMHUUEeCKUX CBOWCTB
pa3baB/IeHHOM CepPHOM KUCJIOTHI, POBeJieHe KaueCTBeHHOW peakiuy Ha Cy/bdat-
WOH U HabsrofieHWe TIpU3HakKa eé IMpOTeKaHWs, O3HaKOMJIeHHe C (PU3NYeCKUMHU
CBOlMCTBaMHU a3oTa, ¢ocdhopa M HUX coeAuHeHUN (BO3MOXXHO MCII0/Ib30BaHUE
BUJleOMaTepUaioB), obpa3ijamMu a30THBIX U (HochopHBIX yao0peHul, moayueHue,
cobupaHue, pacrio3HaBaHWe U U3y4yeHHWe CBOWCTB aMMMaKa, IPOBe/ieHue
KaueCTBEeHHbIX peaki[iii Ha UOH aMMoHUs U (ocdar-uoH U M3ydyeHue TPU3HAKOB
WX TIPOTeKaHWsl, B3aMMO/IeMCTBUE KOHLIEHTPUPOBAHHOW a30THOM KMCJIOThI C M€e/IbIO
(BO3MOXXHO VICITI0JIb30BaHUE BU/leOMaTEPUAJIOB), V3y4yeHue Mozeen
KPUCTa/UIMUeCKUX PpeLISTOK anmasa, rpagura, (QyJiepeHa, O3HaKOMJIEHUE C
TIPOL[eCCOM  aficOpOIMK  paCcTBOPEHHBIX BEIIeCTB aKTUBUPOBAHHBIM VIVIEM W
yCTPOMCTBOM MPOTHUBOrasa, MoydyeHue, cobupaHye, pacrio3HaBaHUe U U3yueHue
CBOWCTB YTJIEKMCJIOTO Tra3a, MpOBe/ieHre KaueCTBeHHbIX peaklUii Ha KapOoHaT u
CUIUKaT-UOHbl M U3yueHUWe TIPU3HAKOB WX TIPOTeKaHUs, O3HaKOM/eHue C
MPOJyKLIMeld CUJMKAaTHOW TPOMBIIIJIEHHOCTH, pellleHrue SKCIepuMeHTalbHbIX
3a/1au Mo TeMe «BakHelIIMe HeMeTal/ibl U UX COeIMHEHUSI».

MeTa/l/Ibl U MIX COeJUHEHHS

OO611ast XapakTeprucTUKa XUMAYeCKUX 3/IEMEHTOB — MeTa/I/IOB Ha OCHOBaHUU
UX TIoNnoKeHUsi B Ilepuopuueckor cucTemMe XUMHUUeCKUX 3nemeHToB /[I. W.
MengeneeBa U cTpoeHusi aToMoB. CTpoeHre MeTa//ioB. MeTa/yinyeckasi CBA3b U
MeTa//TMyeckasi ~ KpUCTa/uldueckasi  pelliéTKa.  JJeKTPOXUMHYECKUM  psif
HarmpsbKeHUH MeTasuioB. Pu3nuecKre U XUMHAYeCKre CBOMCTBa MetasuioB. OOiiue
criocobbl TIo/ydeHUss MeTa/iioB. [loHATHE O KOpPPO3WM MeETa/lJioB, OCHOBHBIE
crocobbl 3ammThl UX OT Koppo3uu. CruiaBbl (CTaib, YyT'yH, AHOPaJFOMUHUM,
OpoH3a) ¥ uX MpUMeHeHHe B ObITY ¥ TIPOMBIIIIEHHOCTH.

[[lesiouHble MeTasuibl: TIO/IOKeHUe B [leproueckor CUCTEMe XUMUYECKUX
snemeHToB [I. V1. MeHgeneeBa, CTpoeHUe UX aTOMOB, HaxOXK[eHUe B IIpUpOJe.
dusrueckre U XMMUUeCKHe CBOMCTBA (Ha rpuMepe HaTpus M Kanus). OKcuzabl U



TUAPOKCUBI HAaTpusi M Kanvd. [IpyumeHeHWe 1Ie/IOYHBIX MeTa/VIOB U HUX
CcoeIMHEeHUH.

[[lesiouyHO3eMe/IbHBIE MeTa//Ibl MarHUM W Ka/lbLiUM: TOJIO)KEeHHe B
[Teproauueckor cucteMe xumMuueckux 3nemMeHToB 1. Y. MeHgeneeBa, cTpoeHUe
VX aTOMOB, HaXOXX/leHWe B Tipupojie. Pr3nyeckre U XUMUYeCKre CBOMCTBA MarHust
U Kaaplus. BaHeuiuve coefuHeHUs KanbLusi (OKCHZ, TUAPOKCHUJ, COJIN).
JKécTKoCTb BOJIbI M CIOCOOBI €€ yCTpaHeHUs.

AsromyHUN: To/ioKeHWe B [lepuonueckor cucTeMe XUMUYECKUX 3/1EMEHTOB
. W. MenjeneeBa, cTpoeHUe aTtoma, HaxoxzaeHue B mnpupoje. dusuueckuve u
XUMUYEeCKre CBOMCTBA altOMUHHUSA. AM(OTepHbIe CBOKMCTBA OKCHUZA Y TUPOKCH/A
aJTFOMUHUS.

Keneso: nonoxenue B [lepuoanueckor cucteMe XUMUYECKUX 371eMeHTOB /1.
N. MenpeneeBa, cTpoeHWe artoma, HaxoxjeHue B Iipupoge. dusnyeckue U
XHMMUUeCcKre CBOMCTBa »kese3a. OKCH/bI, THAPOKCH/IBI U cou Kese3a (1) v xkene3a
(IIT), ux cocraB, CBOMCTBA U MOJyYeHUeE.

Xumuueckuii 3Kkcnepumenm:

O3HaKOMJIeHHe C oOpa3llaMd MeTa/JIoB U CIIaBOB, HX (PU3NUeCKUMHU
CBOMCTBaMH, U3yueHHWe pe3y/IbTaTOB KOPPO3MM  MeTa/ioB  (BO3MOXXHO
WCII0/Ib30BaHWe BUleOMaTepUasioB), OCOOEHHOCTeM B3aMMO/IeHICTBUS OKCH7A
Ka/JbLiUsl WM HaTpusi C BOJOM (BO3MOXKHO WMCIIO/Ib30BaHUE BH/€OMaTeprasioB),
WCC/Ie[JOBaHe CBOUCTB >KECTKOW BO/bI, MpOLIecCa TOPEeHUs >Keje3a B KUCIOPOJe
(BO3MOKHO  WCMOJIb30BaHWE  BH/€OMAaTepyasjgioB), TPU3HAKOB  IIPOTEKaHUs
KaueCTBEHHbIX peakl[iid Ha WOHbI: MarHus, Kasblys, aTlOMUHUS, I[[UHKA, KeJje3a
(I1) u »xene3za (III), meau (II), HabrOAeHWe U OTMMCAHHE TIPOLIECCOB OKpAIMBAHMUS
IJlaMeHU WOHAaMU HaTpus, Kaausd U Kaablusi (BO3MOXXHO MCII0/Ib30BaHUE
BU/leOMaTePUAJIOB), UCC/IeJOBaHHEe aM(OTEPHBIX CBOMCTB TMJPOKCUAA a/TFOMUHUS
Y TUJPOKCH/A LIMHKA, pellleHre SKCIIepMMeHTa/IbHbBIX 3aZiad Mo TeMe «BakHel1me
MeTaJulbl U UX COeJUHEeHUS».

XuMus U OKpy)Karwuias cpeja

BemectBa ¥ maTtepuanel B TOBCEJHEBHOM >XM3HU uvenoBeka. besoracHoe
WCII0/Ib30BaHKe BeIeCTB U XMMHUYEeCKHUX peakluii B ObiTy. [lepBasi momoiib 1pu
XAMMWYECKUX 0’KOraX U OTpaBJ/IeHUsIX.

XyWMHUYeCcKoe 3arpsisHeHHe OKpY’Karollen cpefbl (TipefienibHasi [JOMyCTUMast
KOHLIeHTpalusi BelllecTB, gajiee — [1/1K). Posb X¥MUM B pellleHUM 3KOJI0THUYeCKUX
npobsiem.

XumuuecKuii 3KcnepumeHm:

n3ydeHrve 00Opasi[oB MaTeprasoB (CTEK/O, CIUIaBbl METaJIIOB, TOJMMepPHbIe
MaTrepuaJibl).

MesicnpeomemHble cesizu



Peanu3zanyisi MeXXripeAMeTHbIX CBsi3eid TIpU WM3yueHHMHM XWMHUM B 9 Kiacce
OCYILIeCTB/ISIETCST Uepe3 UCMOAb30BaHMEe Kak OOI[UX ecTeCTBeHHO-HAay4YHbIX
TIOHATHM, TaK W TIOHSITUM, SIBSIOIIUXCS CUCTEMHBIMU I/l OT/Ie/IbHBIX TIPeMeTOB
eCTeCTBEHHO-HayYHOI'0 LIUK/Ia.

OOb1ue ecTeCcTBeHHO-HayuyHbIe TMOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
Teopusi, aHaau3, CUHTe3, KaacCU(PUKalus, T[epuoJUIHOCTh, HabmoaeHue,
9KCIIEPUMEHT, MO/Ie/IMpOBaHue, H3MepeHHe, MO7ie/lb, SsIBJieHWe, TapHUKOBBIM
3¢ (deKT, TeXHO/IOTUsl, MaTepHaJIbI.

dusrka: MaTepusi, aTOM, D3/€KTPOH, TIPOTOH, HEWTPOH, WOH, HYK/IUJ,
M30TONbl, PaJMOAKTUBHOCTb, MOJIEKYJa, 37€KTPUYeCKUd 3apsj, MPOBOJHUKH,
TIOJIyTIPOBOJJHUKH,  IU3/IEKTPUKH, (POTO3/IeMEeHT, BeIecTBO, Telo, O0BEM,
arperaTHoe COCTOsIHWE Bell|eCTBa, ra3, paCTBOP, paCTBOPUMOCTb, KpUCTa/L/IMUeCKast
pelléTKa, CIiiaBbl, (U3nMUecKre BeIUUUHbI, eJUHULIbI U3MepeHUsi, KOCMUYeCcKoe
TIPOCTPaHCTBO, MJ1aHeThl, 3Bé3bl, CoJHLIe.

buonorusi: dbortocuHTe3, AbixaHue, Ouocdepa, 3KOCHUCTEMa, MHUHepasbHbIE
y100peHusi, MUKPO3/IeMEHThI, MaKPO3/IeMeHThI, ITUTaTe/IbHbIe BelljeCTBa.

leorpadusi: armocepa, rugpocdepa, MUHepaabl, TOPHbIe TOPO/bI,
T0Jie3HbIe MCKOIaeMble, TOTJIMBO, BOJHbIE PeCYDCHI.



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHMA IIPOI'PAMMBLI 11O
XNMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUSA

JINYHOCTHBIE PE3YJ/IbTATBI

JINUHOCTHBIE pe3yabTaTbl OCBOEHHUS TIPOrpaMMbl OCHOBHOTO  001i[ero
oOpa3oBaHUsI JOCTUTAIOTCS B XOJle OOyueHUs XUMUU B eJWHCTBe ydeOHOW U
BOCITUTaTeIbHON JIesiTe/IbHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUNACKUMMU
COLIMOKYJIbTYPHBIMU UM IYXOBHO-HPaBCTBEHHbIMU LIEHHOCTSIMU, TIPDUHSTHIMU B
oOIrlecTBe TMpaBWaMU W HOPDMaMU TIOBeZieHUs] U CIIOCOOCTBYHOT TIpoILjeccam
CaMOTI03HaHUSsI, CAMOPa3BUTHS U COLIMA/IA3AIUM 00yUarOIINXCH.

JIMUHOCTHBIE ~ pe3y/lbTaThl  OTPa)KalOT  TOTOBHOCTh  OOYUarOIUXCS
DYKOBO/ICTBOBAaTbCSI CHCTEMON TO3UTUBHBIX 1[€HHOCTHBIX OpHEeHTalui W
pacilpeHyre oMnbiTa AesiTelbHOCTHA Ha eé OCHOBe, B TOM YKCJ/Ie B YaCTH:

1)maTpuoTHUeCKOro BOCIIMTAHMSA:

1[eHHOCTHOT'O OTHOIIIeHHsI K OTeUeCTBeHHOMY KY/JIbTYPHOMY, UCTOPUUYECKOMY
M HayuyHOMY Hac/e[yi0, TMOHMMAaHUS 3HAUeHUs] XUMUYEeCKOW HayKu B >KU3HU
COBpeMeHHOro 00I1lecTBa, CIIOCOOHOCTH BJaZieTh AOCTOBEpHOW WH(opMalei o
Tepe/IoBbIX JOCTW)KEHUSIX W OTKPBITHSIX MUPOBOM M OTeueCTBEHHOW XUMHH,
3aMHTEPeCOBAHHOCTH B HayUHBIX 3HAHUSAX 00 yCTPOMCTBe MUpa U OOIIeCTBa;

2)rpakjaHCKOro BOCIIUTAHUSA:

Mpe/CTaB/ieHdss O COLMAJbHbIX HOpPMax W TIpaBUIaX MeXIMYHOCTHBIX
OTHOIIIeHUI B KOJUIEKTHMBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 00IIleCTBEHHO
Mojie3HoM,  yueOHOMCC/IeOBaTe/IbCKOM,  TBOPUECKOM W JIPYTUX  BUJax
JesiTe/IbHOCTA, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW [1esiTeIbHOCTH TIpH
BBITIOJTHEHUU y4eOHBIX, TI03HaBaTeIbHBIX 3aZlau, BBIMOJTHEHUH XUMUUECKUX
9KCIIePUMEHTOB, CO3/IJaHUM yUueOHBIX MPOEKTOB, CTPeM/IeHHs K B3aMMOITOHUMAaHHUIO
W B3aUMOIIOMOII[MA B TIpoljecce 3TOW yueOHOW [JesiTelbHOCTH, TOTOBHOCTH
OlleHUBaThb CBOE TIOBeJileHMe U TIOCTYNKM CBOMX TOBapHIled C TI03ULUU
HPaBCTBEHHBIX U MPaBOBbIX HOPM C YYETOM OCO3HAHUSI MOC/Ie/ICTBUM MTOCTYMKOB;

3)11eHHOCTH HayYHOr0 NMO3HAHUA:

MHPOBO33peHUecKre Tpe/ICTaB/ieHHsI O Bell[eCTBe M XWMHUUYECKOW peakiiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YDOBHIO pa3BUTHSI HAayKU U COCTaBJISIIOIIUE
OCHOBY [iji TIOHUMaHHsI CYIL[HOCTA HAay4YHOW KapTWUHBI MUpa, TIpe/CcTaBieHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS TMPUPO/bI, B3aMMOCBS3IX UYe/lioBeKa C
TIPUPO/IHOU CpeZioii, O POJIK XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTel;

M03HaBaTe/ibHble MOTHBBI, HallpaB/ieHHbIe Ha TOJlydyeHue HOBBIX 3HAHWUW 10
XUMUH, HeoOXoauMmble i OObSCHEHHUS HaO/MOfaeMbIX TIPOL[ECCOB W SIBJIEHUH,
TO03HaBaTe/bHOM, WUH(MOPMAI[MOHHOM U UMTaTeTbCKOW KYJIbTYpbl, B TOM 4YMCIIe
HaBLIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMH TEKCTaMH, CIIPABOUHOM



JIUTEpaTypor, [OCTYMHbIMA TEXHUUECKUMM CpeACTBaMU WMH(POPMALIMOHHBIX
TeXHOJIOTHU;

MHTepeC K OOyueHWI0 M TMO03HaHHWIO, JH0003HaTeNbHOCTh, TOTOBHOCTH U
CocoOHOCTHL K camooOpa3oBaHHIO, TPOEKTHOM U HCC/Ie[0BaTe/bCKOM
JesiTe/IbHOCTA, K OCO3HAHHOMY BBIOODY HAIlpaB/IeHHOCTU W YPOBHSI 00yueHHUs B
Jla/IbHeUIIeM;

4)¢opMupoBaHus Ky/IbTYPHhI 3A0POBbS:

OCO3HaHWe I1IeHHOCTU J>KW3HMU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY
3/JOPOBBIO, YCTAHOBKM Ha 3/0POBbIM 00pa3 ’KW3HH, OCO3HaHHWe IOC/Te[CTBUN U
HeTpusTHe BpeAHbIX NpUBbIYeK (YrioTpebsieHs aJKOrosisi, HAPKOTHUKOB, KypeHus),
HeobXoAUMOCTH  COO/IOJieHUsT TpaBWI  0e30macHOCTU TIpU  oOpalljeHuu  C
XUMHUUECKUMU BeI[eCTBaMH B OBITY M peaibHOM »KU3HU;

5)TPyAOBOro BOCIIUTAHMS:

MHTEepeC K MPakKTUUueCKOMY U3yueHHI0 Tpodeccuil U TpyJa pa3IMyHOro poaa,
yBakKeHHe K TPYy/y W pe3y/bTaTaM TPY/0BOH JesiTelbHOCTU, B TOM YHC/Ie Ha
OCHOBEe TPUMEHEHHs TIpeJIMeTHBIX 3HAaHWK I10 XWMHH, OCO3HAHHBLIM BBIOOD
WHAVBU/Iya/IbHOM TPAeKTOPHUH TTPOJ0/DKeHUsT 00pa30BaHMs C YUETOM JIMUHOCTHBIX
MHTEPEeCOB U CIIOCOOHOCTH K XMMHH, 00IIIeCTBeHHBIX MHTEPeCOB M MOTpeOHOCTeH,
yCrelHol npodeccroHa bHON /IeSITe/IbHOCTH U Pa3BUTHS He0OXOAUMbIX YMEeHUH,
TOTOBHOCTh aIalITUPOBATLCS B MPO(ECCUOHATLHOM CPeJie;

6)3K0/10rHuecKoro BOCIIUTAaHHSA:

9KO0JIOTUYEeCKH 1iejiecooOpa3Hoe OTHOLLeHHWe K TPUpoJie KaK HCTOUYHHUKY
»KU3HU Ha 3emsie, OCHOBe eé Cyll[eCTBOBaHMs], TOHUMaHUe 1L[eHHOCTH 3ZIJ0pPOBOT0 U
6e3omacHoro obpa3a >KM3HH, OTBETCTBEHHOE OTHOIleHHWe K COOCTBEHHOMY
bU3MUeCKOMY U TICUXWYeCKOMY 3/I0pPOBbIO, OCO3HaHHWe I[eHHOCTH COO/roieHus
nipaBu/1 6e3011acHOTO TOBejeHusI MpY paboTe C BellleCTBaMU, a TAaK)Ke B CUTYaLIUsX,
YTPO’KAOIINX 3/I0POBbIO U >KU3HU JTIOZIeH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHWS, T0/lyuyaeMble TPU U3YUEHUH XUMUH, ]IS
pelleHus 3a/lau, CBSI3aHHBIX C OKpY»Karolljel TIpUPOAHON Cpeiou, J/1s1 TIOBbILLIeHUSs
YPOBHSI  9KOJIOTMYECKOW KYJbTypbl, OCO3HaHUs T/700a/bHOTO  XapakTepa
9KOJIOTMUECKUX TIpo0sieM U TyTel UX pellleHusl MOCPeJCTBOM MeTO/I0B XMMUH,
9KO0JIOTMUECKOT0 MBIIILJIeHUs], yMeHHUsl pyKOBO/ICTBOBAaThCSl UM B TIO3HABATe/IbHOM,
KOMMYHUKATUBHOM U COLIMA/TbHOM TPAKTHKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MeTarnpeMeTHBIX pPe3y/JbTaTOB BbIJEMSIOT 3HAUMMble IS
dbopMUpOBaHMs MHPOBO33peHHUsT OOlljeHayuHble TIOHATUS (3aKOH, TeOpHs,
TIPUHLIUI, TUIOTe3a, (akT, CUCTeMa, TIpoliecc, SKCIIepUMEeHT U Apyroe.), KOTophbie
WCTIOTb3YIOTCS B €CTeCTBEHHO-HAayYHbIX yueOHBIX MpeAMeTax W I03BOJSIOT Ha
OCHOBe 3HaHWM U3 3TUX MpeAMeTOB (OPMHPOBATH Tpe/CTaBIeHWe O LieJI0OCTHOU



HayyHOUW KapTHHe MUpa, ¥ YHUBepCaibHble yueOHbIe [elCTBUS (TT03HaBaTebHbIE,
KOMMYHUKAaTUBHbIE, PEry/lsTUBHbIE), KOTOpble 00ecrieunBaioT (OpPMHUpPOBaHUE
TOTOBHOCTH K CaMOCTOSITE/IbHOMY TUIAaHUPOBAHHIO U OCYIIECTB/IEHUIO yueOHOM
JesITe/IbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIe yUeOHbIe JeiCTBHSs

Ba3oBble jloru4yecKue JAeiCTBHs:

yMEeHHUSI HCII0/Mbh30BaTh MPUEMBI JIOTHUUECKOTO MBIIIIEHUs] TIPU OCBOEHHUH
3HaHUM: PACKpbIBaTh CMBIC/I XUMUUYECKUX TIOHATHN (BbIJENSTh UX XapaKTepHbIe
TIPU3HAKH, yCTaHAB/IMBAaTh B3aUMOCBSI3b C APYTMMH TIOHSITHUSIMH), WCIIOIb30BaTh
TIOHSATHUS /11 0ObSICHEHHs OT/e/IbHBIX (DAaKTOB U sIBJIeHWH, BLIOMpPATh OCHOBAHUS U
KpUTEPUM [I/Is1 KIacCU(PUKAIUY XUMHUEeCKHUX Bell[eCTB U XUMUUYECKUX PpeakIfui,
yCTaHAB/IMBaTh TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3M MEXIy OOBEKTaMH H3yueHHs,
CTPOUTD JIOTUUECKHe pacCyxaeHus1 (MHAYKTHUBHbIE, eJyKTUBHbBIE, TI0 aHA/IOTHH),
Jles1aTh BBIBO/IbI U 3aK/THOUEHHUS;

yMeHHe TIpUMeHSATb B TIpollecce TIO3HaHUSI TOHATUS (TIpeiIMeTHbIe W
MeTaripeiMeTHbIe), CHMBO/IMUYeCcKre (3HaKOBbIE) MO/Ie/T1, UCTI0/Ib3yeMble B XUMUH,
1ipeoOpa3oBbIBaTh IMPOKO MPHUMeHsIeMble B XMMHUHM MOJe/IbHbIe TIpe/ICTaB/IeHUs —
XMMUUeCKHUH 3HaK (CUMBO/ 3J/ieMeHTa), Xumudeckas ¢dopmy/ia U ypaBHeHHe
XUMHUUECKOM peaki[uu — IpHU pellleHnH yueOHO-TI03HaBaTeIbHBIX 3a/lau, C YUETOM
9TUX MO/Ie/IbHbIX TpeJCTaB/IeHUIN BbISB/IATb U XapaKTepPU30BaTh CYII|eCTBEHHbIE
MIPU3HAKU U3y4YaeMbIX 0OBEeKTOB — XUMHUUECKUX BEIeCTB U XMMHUUeCKUX peakiii,
BBISB/ISTH  OOIIMe  3aKOHOMEPHOCTH, TPUYMHHO-C/Ie[CTBEHHbIE CBS3UM U
TIPOTHBOPEYMS B M3yUYaeMbIX MPOL[eCcCax U SIBIeHUSIX.

Ba3oBble ucc/1ejoBaTe/IbCKHe e CTBUS:

yMeHUe HCII0/Ib30BaTh IMOCTaBeHHbIe BOMPOCHhl B KadeCTBe WHCTPYMEHTa
MO3HAHUS, a TakKKe B KaueCTBe OCHOBBI [ii (POPMHPOBAHUSI THIIOTe3bl TIO
TIPOBepKe MPaBUWIbHOCTH BbICKA3bIBAEMbIX CYXKJeHUH;

nproOpeTeHWe OMbiTa I10 IJIAHUPOBAHHWIO, OpraHW3alldd W ITPOBEJEeHUI0
yUeHHYeCKMX SKCIIepUMEHTOB, yMeHHe Hab/oJaTh 3a XOA0M IIpoliecca,
CaMOCTOSITe/IbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMy/iMpoBaTh 0000IeHUs U
BLIBO/IbI TI0 pe3y/ibTaTaM MPOBEIEHHOTO OIbITa, UCC/IeJ0BaHUS, COCTABSATh OTUET
0 TIpo/iesIaHHOM paboTe.

Pabora c uaopmanmeii:

yMeHWe BbIOWpaTh, aHa/JIW3UPOBaTh W HWHTEPIIPETUPOBAaTh WHGOPMALHIO
pa3MUHbIX BUZIOB U (JOpM TIpe/iCTaB/IeHMUs], ITOyuyaeMyt0 M3 pa3HbIX MCTOUHHKOB
(HayuyHO-TIOMyJ/IsIpHasi  UTepaTypa XWMHUYECKOTO CO/lep)KaHusl, CIIPaBOYHbIE
rnocobusi, pecypcbl VHTepHeTa), KPUTUUYECKH OL[€HHWBATh MPOTUBOPEUMBYIO U
HeJJOCTOBePHYH0 MH(OpMaILUIO;



yMeHUe TIPUMEHSITb pa3/iMuHble MeTO/bl W 3ampocChl TIPU TIOMCKe U oTOope
vHGOpMAaI[Mi ¥ COOTBETCTBYIOIIMX [JaHHBIX, HEOOXOAMMBIX [Jisi BbITIOJHEHUS
yueOHbIX Y M0O3HaBaTebHBIX 33/lay OMNpe/ie/IEHHOTO TUIIa, IpUoOpeTeHre OMbiTa B
00/acTd  WCTONB30BaHUS  WH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX — TEXHOJIOTHH,
OBJlaZieHWe Ky/IbTYPOi aKTUBHOTO MCTIO/Tb30BaHUS PA3/IMUHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITeJTbHO BbIOMpaTh ONTUMAa/IBHYIO (hOpMY TpeAcTaBieHus: HOOPMAaLUK U
WTIOCTPUPOBaTh pelllaeMble 3a/lauyd  HeCJ0XKHbIMA CXeMaMH, [uarpaMMaMu,
apyrumu (hopMamu rpadyKy U UX KOMOHWHAIUSIMU;

yMeHWe UCTOoJb30BaTh W aHaAM3WpoBaTh B TIpoljecce y4yeOHOM U
MCCIIeJ0BaTe/IbCKOM [lessTe/TbHOCTH UH(OPMALUI0 O BAUSHUM TIPOMBIILIEHHOCTH,
Ce/IbCKOTO XO03siCTBA M TPAHCIIOPTa Ha COCTOSIHWE OKpY»Karollleld TPUPOHOU
cpeJpbl.

KoMMyHHKaTHBHBIE YHHBePCa/TbHbIe YueOHbIe JeHCTBHUSA:

yMeHUsI 3ajJlaBaThb BOIpOChl (B XOJe Auanora U (WIid) AUCKYCCHM) MO
cyluiectBy  obcykgaemoil  Tembl, (OPMYJUPOBaTb CBOU  TIpeJ/IOXKeHUsI
OTHOCUTE/TbHO BBITIOJTHEHUS MPe/IJIOKeHHOU 3a/1auy;

yMeHUsT  TIPeACTaB/ATb  [OJy4YeHHble  pe3y/bTaThl  I103HaBaTeIbHOMU
JesiTeIbHOCTU B YCTHBIX M TIMChbMEHHBIX TeKCTaxX; JejlaTh IIpe3eHTaluio
pe3yJIbTaTOB BBITIOJIHEHHSI XMMUUECKOro 3KCrepuMeHTa (/1abopaTOpPHOIO OIbITa,
nabopaTopHO paboThI 10 UCC/IeJOBAHUIO CBOMCTB BeIlleCTB, yueOHOT0 TIPOeKTa);

yMeHUsT y4eOHOr0 COTPYyAHUYECTBA CO CBEPCTHUKAMM B COBMECTHOMU
MO3HAaBaTeJIbLHOM W MCC/Ie[iloBaTelbCKOW  ZIeITe/IbHOCTU ~ TIPU  PellleHUH
BO3HUKAIIMX MpobjeM Ha OCHOBe yuéTa OOIMX WHTEpecoB U COTrJlaCOBAHUS
no3uruii (06Cy>keHusi, 0OMeH MHEHUsSIMU, «MO3TOBBIE IITYPMbI», KOOpAUHALIVS
COBMECTHBIX [IeWiCTBUM, ONpeJie/ieHe KPUTEpHEeB 110 OljeHKe KayecTBa
BBITIOJTHEHHOM paboThl U ApyTue).

PerynsiTUBHBbIE YHHBeEpPCa/IbHbIE YueOHbIe JeCTBUSA:

yMeHHe CaMOCTOSITE/IbHO OIfpefe/isiTh LieJid JesTe/lbHOCTH, TIaHWPOBaTh,
OCYIIIeCTBJ/ISITh, KOHTPO/IMPOBAaTh U TMPH HEOOXOAWMOCTU KOPPEKTHPOBAThb CBOIO
JesiTeNIbHOCTb, BbIOMpaTh Hanbosee 3(heKTHBHBIE CTIOCOOBI perIeHns YUeOHbBIX U
Mo3HaBaTe/bHBIX 3aJjau, CaMOCTOSITEJIbBHO COCTaB/ISATb WM KOPPEKTUPOBATh
TIpe/IJIOKeHHbIN  a/iTOPUTM  JIeCTBUM TIPM  BBITIOJTHEHWW 3aJjaHUll € YUETOM
TIOJTyueHHus] HOBBIX 3HaHHM 00 M3yuaeMbIXx 0OBEKTax — Bell[eCTBaX W peaKIUsX,
OlLIeHHMBaThb COOTBETCTBHE TIOJIyUeHHOTO pe3y/bTaTa 3asiBieHHOW Lie/ik, yMeHHe
WCITI0/Tb30BaTh U aHAIM3KMPOBATh KOHTEKCThI, TIpe/jjlaraeMble B yC/IOBUU 3aaHUM.

IMPEAMETHBIE PE3YJ/IBTATBI

B cocraBe TipeiMeTHBIX pe3yJbTaTOB II0 OCBOEHWIO 00si3aTebHOTO
Co/lep>KaHMs, YCTAaHOBJIEHHOTO /JaHHOW deaepanbHOl paboudeil TporpaMmMmoi,
BbI/Ie/ISIFOT: OCBOEHHble 00yYaroIMMUCS HayuHble 3HAHUS, YMEHMUsI U CIOCOOBI



JercTBUM, crienuduueckue s TIPpeAMETHOM o0macth  «XUMHS», BHIBI
JleATeJIbHOCTWU [0  TIOJYyUeHWH0 HOBOTO  3HAHWSA, €ro WHTeprnpeTaluy,
ripeoOpa30BaHKIO U IPUMEHEHHUIO B Pa3/IMUHbIX YUeOHbIX U HOBLIX CUTYal[UsIX.

K koHily obyueHusi B 8 Kjiacce rpesiMeTHbIe pe3yabTaThl Ha 0a30BOM ypOBHE

JOJDKHBI OTpaXKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCsl YMEHUIA:

* DPAacCKpbIBaTb CMBICJ OCHOBHBIX XMUMHWYECKHX TOHATUMU: aTOM, MOJIEKYJa,
XMMUUECKHH 3JIEMEHT, TPOCTOe BeIeCTBO, C/I0XKHOe BeIecTBO, CMeCh
(omHOpOZHAst U HEOAHOPOAHAs), BaJIEGHTHOCTb, OTHOCUTE/IbHAs aTOMHasi U
MOJIEKYJ/ISIDHasi Macca, KOJMYeCTBO BelleCTBa, MOJIb, MOJIIPHas Macca,
MaccoBasi I0/si XMMAYEeCKOro 3jieMeHTa B COeIMHeHUH, MOJISIPHbIN 00BbEM,
OKCH/l, KUCJIOTAQ, OCHOBaHHWE, COJib, 3JIEKTPOOTPULATe/TbHOCTb, CTeleHb
OKHCJIeHUS], XMMHWYeCcKas peaklys, KaacCU(PUKalUs peakluil: peakluu
COeIUHEHWs, peakLUU pPa3/IOKeHUsl, peakuu 3aMelleHus], peakLluu
oOMeHa, 9K30- U H/I0TepMHUYEeCKHe peakiiu, TeroBoi 3deKkT peakiuy,
AP0 aTOMa, 3JIEKTPOHHBIM CJI0OM aTOMa, aTOMHasi OpOWTa/b, pajuycC
aToMa, XMMHUYecKasi CBsi3b, MOJSIDHAsi M HETOJIsIpHasi KOBaJIeHTHasi CBSI3b,
VIOHHasi CBfI3b, MOH, KAaTUOH, aHWUOH, PacTBOpP, MAacCOBasi [OJisi BelleCTBa
(mpoLieHTHAas1 KOHL|eHTpALUs) B paCTBOPE;

e WJ/UIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUM U
TIPUMEHSITh 3TU TIOHSITHS MPY OMKMCAHUM BeLeCTB U UX TMpeBpallleHUl;

e WCMOJIb30BaTh XUMHUYECKYH0 CHUMBOJIUKY [/l COCTaBjaeHusi (opmy
BEILIeCTB U YPAaBHEHUM XMMUYECKUX PeaKLui;

e OIpe/ieNiATh BaJIEHTHOCTh aTOMOB 37IeMEHTOB B OMHApHBLIX COeJWHEHUSIX,
CTelleHb ~ OKHC/IeHWs  37IeMeHTOB B~ OWHApHBIX  COeAMHEHUsX,
TIPUHA//IEXKHOCTh BELLEeCTB K OMNpeAeéHHOMY K/IacCy COeJIUHEHUH I10
dbopmynam, BHJ XUMHUYECKOM CBsI3U (KOBa/ieHTHas W WOHHas) B
HeOpraHu4eCcKuX CoeZIMHeHUsIX;

e packpeiBatb cMbIica [lepuoguueckoro 3akoHa [l. W. MeHgesneesa:
JIeMOHCTPHUPOBaTh TOHUMAaHWe TepUOANYECKOM 3aBUCMMOCTHA CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJI0KeHus1 B Ilepuoauyeckor cucreme,
3aKOHOB COXPaHEHUsI MacChl BeIlecTB, TMOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs1, 3aKOHa ABOrajjpo;

e ONUCHIBATb W XapaKTepu3oBaTb Tab/muuHyo ¢dopmy Ileproanueckoit
CUCTeMbl XMMHUUECKMX 3JIEMEHTOB: pa3nu4yaTb IIOHATHS «TJIaBHAast
noarpyra (A-rpyrma)» U «mobouHas noArpynna (b-rpymma)», Masbie U
Oosblliie TIepUO/bI, COOTHOCHTH 00O03HAueHHs, KOTOpble WMEIOTCS B
Tabnure «[lepuojuyeckas cucTeMa XUMHYecKMx »3nemeHtoB /. M.
MeHzenieeBa» C UMCJIOBBIMU —XapaKTePUCTUKAaMU CTPOEHUSI aTOMOB



XUMHUUeCKUX 3/IeMeHTOB (COCTaB U 3apsifi si7jpa, o0iilee UKC/I0 3/IeKTPOHOB
Y pacripeie/ieHe UX 10 3/IeKTPOHHBIM CJIOSIM);

K/1acCU(UIMPOBaTh XUMUUYECKUe 3/IeMeHThI, HeopraHuJyeckre BelllecTBa,
XUMUYecKrde peakiuy (M0 YUCIY Y COCTaBY y4YaCTBYHOIIUX B peaklyuu
BelLleCTB, 10 TeryioBoMYy 3 deKTy);

XapaKTepu30BaTh (OMHCHIBaTh) OOIMe XWMHUYeCKHe CBOMNCTBA BeleCTB
pa3MUHbIX K/IaCCOB, MOATBEP>K/Aasi OMMCaHue TIPUMepaMHi MOJIEKYISIPHbIX
ypaBHEHMM COOTBETCTBYIOIUX XUMUUECKUX peaklvii;

TIPOrHO3UPOBATh CBOMCTBA BEII[ECTB B 3aBUCMMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOKHOCTU TIPDOTeKaHHsI XUMUUECKUX T[peBpallleHui B
Pa3MYHbIX YCIOBUSIX;

BBIUMC/IATb OTHOCUTEJIbHYI0 MOJIEKYJIIPHYI0O UM MOJISIPHYHO ~ MacChl
BeII|eCTB, MAaCCOBYIO [IOJIF0 XWMHUECKOTO 3jieMeHTa 110 ¢opmysie
coeMHEHUsI, MaCCOBYIO /IOJTIO Bell[eCTBa B PAaCTBOPe, TIPOBO/UTH PACUEThI
T10 YpaBHEHHIO XUMHUUYECKON peaki[vy;

TIPUMEHSITh OCHOBHbBIE Ofepaljiy MbIC/IUTE/IbHON JiesiTeTbHOCTU — aHaJu3
1 CUHTe3, CpaBHeHHe, 0000IIeHHe, CHCTeMaTU3al[{io, K/IaCcCU(HKALIIO,
BbIsIBJIeHWe TIPUUMHHO-C/Ie/ICTBEHHBIX CBs3el — /i W3y4YeHUsl CBOMCTB
BEI[eCTB U XUMHUUECKMX peakIui, ecTeCTBeHHO-HayuyHble MeTO/bl
To3HaHUS — Hab/roZieHre, W3MepeHre, MOJeTMPOBaHUe, YKCIIePUMEHT
(peanbHBIN U MBIC/IEHHBIN );

C/lefoBaTh ~ TpaBWIaM  TI0/Ib30BaHMS ~ XMMHYECKOW  TOCy/ol U
nabopaTopHbIM 000py/lOBaHHMEM, a TakKe IIpaBWIaM oOpailleHus C
Bell[eCTBAaMU B COOTBETCTBUM C HWHCTPYKIUSIMA TI0  BBITIOJTHEHUIO
nabopaTopHbIX XWUMWUECKHUX OIBITOB TIO TIOJNyUeHHWI0 W COOMpaHHIo
ra3oo0pa3HbIX BellecTB (BOAOpPOJa U KUCA0pO/a), TPUTOTOBJIEHUIO
pPacTBOPOB C OMpejie/IEHHOW MacCOBOM /l0/ield PaCTBOPEHHOIO BeIlleCTBa,
MJIaHUpOBaTb U TPOBOAUTH  XUMHUUECKHEe  JKCIIePUMEHThI 10
PACII03HAaBaHWIO PACTBOPOB I1le/I0Uel U KUCJIOT C TIOMOII[bI0 MHIUKAaTOPOB
(makmyc, deHosndTaNerH, METUIOPaHXK U Jpyrue).

K koH1ly oOyueHusi B 9 Kjacce rpefiMeTHbIe pe3y/bTaTbl HA 6a30BOM ypOBHE
JO/DKHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl yMEHU:

pacKpbiBaTb CMBIC OCHOBHBIX XUMHUYECKUX TOHSTUM: XUMUUECKUU
3jIeMeHT, aTOM, MOJeKyja, WOH, KaTWOH, aHWOH, TPOCTOe BellecTBo,
C/IO’)KHOEe BeIleCTBO, BaJIeHTHOCTb, 3J/IeKTPOOTPULaTe/bHOCTb, CTeleHb
OKHCJIeHUS], XMMUYeCKasi peaklys, XUMUUecKasi CBsi3b, TEIJIOBOM 3(PQeKT
peakiuv, MOJb, MOJIApDHBIA  00BEM,  pacTBOpP,  3JIEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3JIEKTPOJIUTAYECKAs AUCCOLMALUS, peaklUUd HOHHOIO
oOMeHa, Kara/iu3aTop, XUMUYeCKOe PpaBHOBecHe, oOpaTUMbie U



HeoOpaTUMble peaki[uH, OKHC/IUTeTbHO-BOCCTAaHOBUTE/IbHbIE —PpeaKIUy,
OKWCJIUTe/Ib,  BOCCTAHOBUTE/b,  OKUCJI€HWe W  BOCCTaHOBJIEHHE,
ajuioTponusi, aMm(GOTepHOCTh, XMMUUeCKasi CBSi3b (KOBaJieHTHasi, UOHHasl,
MeTaJ/ulnueckKasi), KpUCTa//IMuecKas pelIéTka, KOpPpO3Usi MeTasl/oB,
CI/IaBbl, CKOPOCTb XWUMHWYECKOW peakluu, TIpefesbHO [OIMyCTUMast
koHueHTpauus [1IK Bemjectsa;

WTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUM U
TIPUMEHSITh 3TU TIOHSITHS MPY ONKMCAHUM BeLeCTB U UX TMpeBpallleHUl;
WCIO0J/Ib30BaTh XUMUYECKYI0 CUMBOJIUKY [Jii COCTaB/ieHHsT (opMy
BEILIeCTB U YPAaBHEHUM XMMUYECKUX PeaKLui;

orpeJensaTh BaleHTHOCTb U CTENEeHb OKUC/IEHHUS XUMUUECKUX 37IEMEHTOB B
COeJMHEHHAX pa3/IMYHOr0 COCTaBa, MPUHAJJIEKHOCTb BeIecTB K
orpeJe/léHHOMY KJ/acCy COeJuHeHWW Mo ¢opMmysam, BUJ XUMUUECKOU
CBs3M (KOBa/JleHTHasi, HWOHHasl, MeTa/yldueckas) B HeOpraHWueCcKux
COeJMHEHHUAX, 3apsi/i MOHA M0 XMMHUYECKOM (opMysie, XapakTrep Cpejbl B
BOJIHBIX PacTBOpax HEOPraHWYeCKUX COeJMHEHWH, TUIl KpPUCTa/UTMUeCKOU
PEIETKY KOHKPeTHOTO BeIleCTBa;

packpbiBaTh CMmbICa [lepuoguueckoro 3akoHa [I. . MenjesieeBa u
JIEMOHCTPUPOBaTb €ro IOHMMaHWe: OMNUChIBaTb M XapaKTepr30BaTh
TabmuHyto ¢opmy [leproguyeckoit CUCTEMbI XUMUUECKUX 3/IEMEHTOB:
pa3nuuaTh IIOHATHSI «TJaBHasi ToArpyrma (A-rpyrmia)» U «1o0ouHast
noarpynna (b-rpynma)», Manbie u Oosibliie TepUO/bl, COOTHOCHUTH
o003HaueHusi, KOTOpble HMEKTCS B TepUoAUYecKor Tabiule, C
UYUC/IOBBIMM  XapAaKTePUCTUKaMW  CTPOEHHS  aTOMOB  XWUMHWYECKUX
3jieMeHTOB (COCTaB W 3apsAj] siapa, o0Ilee YHC/IO 3/IEKTPOHOB U
pacripefiejieHe UX TI0 37eKTPOHHBIM C/I0sIM), OOBSICHSTH 0OIHe
3aKOHOMEPHOCTU B U3MEHEHWH CBOMCTB 37IEMEHTOB U UX COEJWHEHWW B
Tripefiesiax MasibIX [epUOZIOB Y TJIaBHBIX MOATPYNI C YYETOM CTPOEHUS UX
aTOMOB;

K/IaCCU(ULIMPOBaTh XMMHUUYECKUe 3/IeMEHTbI, HeopraHu4yeckue BellecTBa,
XUMUYECKHe peaklyy (M0 YMCIy M COCTaBy y4YaCTBYHOIIMX B peakLUd
BeILleCTB, MO TerJIOBOMY 3((eKTy, M0 M3MEHEeHUIO CTereHel OKUC/IeHUSs
XUMUUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMMChIBaTh) 00IIMe U creluduueckre XUMUUeCKHe
CBOMCTBa TIPOCTBIX UM CJIOXKHBIX BeLeCTB, MOJATBEpPXKZJasi OIHCaHHe
rpuMepaMU MOJIEKY/ISIDHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYHOLLIUX
XMMMWYECKUX peaKIui;

COCTaBJIAITb YPaBHEHUS] 3JEKTPOJIMTUYECKOM [UCCOLMALIMM  KHUCJIOT,
11eJI0Ye U COJIei, MOJTHbIe U COKPALLEHHbIEe YPAaBHEHUS peaKLiMii HOHHOTO



oOMeHa, ypaBHeHUs peakiuii, TOATBEP)KAAIOIINX CyIleCTBOBaHHE
reHeTHYeCKOU CBSI3M MeXKIy Bell[eCTBaMH Pa3/IMYHbIX K/1aCCOB;
PaCKpbIBaTh  CYIIHOCTb OKUC/UTETbHO-BOCCTAHOBUTEBHBIX — PeaKLni
TIOCPe/ICTBOM COCTaBJ/IeHUS 3/IEKTPOHHOTO OaaHca 3TUX peakLvi;
TIPOrHO3UPOBAaTh CBOWCTBA BEIeCTB B 3aBUCHMOCTH OT WX CTPOEHUS,
BO3MOXXHOCTH TIPOTEKaHUs XUMHWUECKUX TIpeBpalljeHuii B pa3/MUHbIX
YC/IOBUSIX;

BBIUMCJIATE OTHOCUTETIbHYIO MOJIEKYJ/IIDHYI0O U MOJISIPHYIO ~ MacChl
BeII|eCTB, MAaCCOBYIO [IOJIF0 XMMHUECKOTO 3jieMeHTa 110 ¢opmysie
coeJJMHEHMsI, MaCCOBYIO /IOJTIO Bell[eCTBa B PAaCTBOPe, TIPOBO/IUTH PACUEThI
0 ypaBHEHUI0 XMMUUYEeCKOW peaklIvy;

cobsmofaTh  TpaBWIa  TO/Ib30BaHUS ~ XUMHYECKOW  TMOCyJod |
nabopaTopHBIM 000py/IOBaHMEM, a Tak)Ke IIpaBUa OOpaIeHusi C
BelleCTBAMU B COOTBETCTBUU C WHCTPYKLUSMU TIO BBITIOJTHEHUIO
7abopaTOPHbIX XWMHUYECKUX OIBITOB TI0 TIOMyYeHHI0 W COOMpaHUIo
ra3o000pa3HbIX BelllecTB (aMMHaKa U YIJIeKUCIOTO ras3a);

TIPOBOIUTh ~ PeakKI[iH, TIOATBep)KJAlollie  KaueCTBeHHbI  COCTaB
Pa3/IMYHBIX BeIeCTB: PACIIO3HABaTh OMBITHBIM MYyTEM XJIOpUA-, OpOMUA-,
uoauj-, KapboHat-, docdat-, cunMkaT-, Cyabdar-, TUAPOKCU-UOHBI,
KaTUOHbI aMMOHMSI M WOHBI M3yUeHHbIX MeTa/lJioB, MMPUCYTCTBYIOIIUE B
BO/IHBIX PaCTBOpPaxX HEOPTaHUUYECKHX BelleCTB;

TIPUMEHSITb OCHOBHbIE OTlepaljii MBICUTE/bHOU [1esTe/TbHOCTH — aHaIu3
W CUHTe3, cpaBHeHMWe, 0000ieHre, CHUCTEeMaTH3alUI0, BbIsSB/IEHUE
MIPUYMHHO-C/Ie/ICTBEHHBIX CBsi3ell — /i1 U3y4yeHusi CBOWCTB BeIeCTB U
XUMHUECKUX Deakiiii, eCcTeCTBeHHO-HayuHble MeTOAbl TI03HAHUS —
Hab/to/leHre, U3MepeHre, MojelupoBaHue, SKCIiepUMeHT (peasbHbI U
MBbICJ/IEHHBIM).



TEMATUYECKOE IVNTAHUPOBAHUE

8 KJIACC
KonnyecTrBo yacos
No HaumeHoBaHMe pa3fie/sioB U OnekrpoHHbIe (udpoBbIie)
KonTpo/ibHabie ITIpakTHyeckue
n/n TeM NPOrpaMmsbI Bcero oOpa3oBaTe/IbHBIE PeCcypChI
padoThI paboThI
Pa3pen 1.IleppoHavyaibHble XUMHUYECKHE MIOHATUSA
Xumust — BaykHasi 00/1aCTh

11 eCTeCTBO3HAHUSA U 5 ’ bubnmoreka LIOK

’ MPaKTUYeCKOU JesiTelTlbHOCTU https://m.edsoo.ru/7f41837c

yesioBeKa

12 BerectBa 1 xummnyeckue 15 1 bubmoTeka LIOK

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

Wtoro no pa3speny 20

Pa3zgen 2.BaxkHeilye npeACTaBUTe/IM HEOPraHUYEeCKHUX BelleCTB
21 Bospgyx. Kucnopog. Ilouatue 6 bubmoreka IIOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bogopog. Ilousatue o kuciorax 3 1 Bbubmoteka LIOK

' 1 COJIAAX https://m.edsoo.ru/7f41837¢
23 Bopa. PactBopsl. [ToHsTHE 00 5 1 1 bubmmoreka LIOK

' OCHOBaHUsIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 1 1 1 bubnmoreka LIOK

’ HeOpraHWYeCKUX CoOeMHeHUN https://m.edsoo.ru/7f41837c

Ntoro no pa3zpeny 30

Pa3pen 3.Ilepuoanueckuii 3akoH u Ilepuoanueckas cucreMa XuMuueckux 3;1eMeHTOB [I. 1. MeH/jenieeBa. CTpoeHre aTOMOB.
Xumnueckas cBfizb. OKHC/IMTe/IbHO-BOCCTAaHOBUTE/IbHBIE PeaKIiiH



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

[Meproguueckuii 3aKOH U

31 [Teproguueckasi cucrema 7 bubmuoreka IIOK
' XUMUUECKUX 3yemeHToB [. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHHe aTomMa
XUMHuueckast CBSI3b.
3.2 OKucC/IUTe/ILHO- 8 Bubmorexa IOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTE/TbHbIE peaKiu1
bubmmoreka IIOK
" 1
TOTO IO pasAery > https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 Bu6morexa HOK
p p https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME



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

9 KV/IACC

KosinuecTBo yacos JJIeKTPOHHbIE
HaumMeHoBaHMe pa3/je/ioB U TeM (iyudpposBbie)
Ne n/m Kontponbuel | IIpakTHueckue
NMPOrpamMMblI Bcero oOpa3oBare/IbHBIE
e paboTbI paboTbI
pecypchbl
Pa3pen 1.BenjectBo U xXuMHU4YeCcKue peaknum
11 [ToBTOpEHME U yrybIeHre 3HAHUH c 1 bubmmoreka LIOK
' OCHOBHBIX pasziesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIe 3aKOHOMEPHOCTH XUMUUeCKHUX 4 bubmoteka LIOK
’ peakiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKast JUCCOLaLIs. 3 1 1 bubnuoreka IIOK
' XuMHUecKre peakliv B pacTBOpax https://m.edsoo.ru/7f41a636
Wtoro no pa3speny 17
Pa3pen 2.HemeTa/nabl U UX COeJMHEHUS
51 OO0111as1 XapaKTePUCTUKA XUMUUECKUX 4 1 bubmoreka IIOK
' snemMeHTOB VIIA-rpymrbl. ['asioreHsl https://m.edsoo.ru/7f41a636
OO0111ast XapaKTepHUCTHKa XUMUUECKHX
2.2 snemMeHTOB VIA-rpymmbl. Cepa u eé 6 Bubmaorexa [JOK
’ Py - =P https://m.edsoo.ru/7f41a636
CcoeIMHeHUst
OO0111ast XapaKTepUCTHKA XUMUUYECKUX
2.3 371eMeHTOB V A-rpytibl. A30T, pocdop U ux 7 1 Bubmotexa OK
' Py ' ’ P https://m.edsoo.ru/7f41a636
COeIMHeHUsI
OO0111ast XapaKTepUCTHKa XUMUYECKIX
bubnmoreka LJOK
2.4 seMeHTOB IVA-rpynmnsl. Yriepos u 8 1 2

KpEMHI/Iﬁ " UX CoerMTHeHMs

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

Wtoro no pa3speny

25

Pa3pgen 3.MeTanjibl U HX COeJUHEHHMA

. bubmoreka LJOK
3.1 Obupe cBoHCTBA MeTa/I0B 4 https://m.edsoo.ru/7f41a636
3.2 BakHelillve MeTasibl ¥ UX COeJUHEHUS 16 Bubmorexa [JOK
https://m.edsoo.ru/7f41a636
Wtoro no pa3zpeny 20
Pa3pen 4. Xumus 1 oKpyxawuias cpeja
4.1 BeiliectBa 1 MaTepuasbl B )KU3HU UeIOBEKa 3 Bubmaorexa OK
’ - p https://m.edsoo.ru/7f41a636
Wtoro no paspeny 3
Pe3epBHOE Bpems 3 Bubmiorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE 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

ITIOYPOYHOE IVIAHNPOBAHUE

8 KJIACC
KosinuecTBo yacoB JJIeKTPOHHbIEe
Hara
Ne uudpoBbie
TemMa ypoka KonTposibHbie | IlpakTnueckue | H3y4YeHH
n/n Bcero o0pa3oBarTe/IbHbIE
padoThI paboTsI A
pecypchbl

1 [Tpeamet xvmuu. Ponb XUMUM B )KU3HU 1 bubmioreka LIOK
yesioBeka. Tesia U BeljecTsa https://m.edsoo.ru/ff0d210c

bubmmoreka IIOK

2 [TonsiTve 0 MeTO/jax MO3HAHUSI B XUMUU 1

https://m.edsoo.ru/ff0d227e
[MTpakTrueckast pabota Ne 1 «IIpaBumia

3 paboThl B 7abopaTOpPUU U NPUEMBI 1 bubmoreka IIOK
obpaiijeHusi ¢ 7abopaTOpPHBIM https://m.edsoo.ru/ff0d23dc
obopyioBaHHEM»

4 Yuctele BerjectBa  cMecu. Crioco0bl 1 bubmoteka LIOK
pasjeneHusi cMecei https://m.edsoo.ru/ff0d26ca
[MpakTrueckas pabota Ne 2

5 «Pa3zeneHue cmecei (Ha mpumepe 1 Bubmorexa [JOK

A . P P https://m.edsoo.ru/ff0d28c8
OUMCTKY [IOBAPEHHOW COJIN)»

6 ATOMBI U MOJIEKY/IbI 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0d2a6c

7 XUMHYeCKUe 371eMeHThl. 3HaKU 1 Bbubmoreka LIOK
(CMMBOJIbI) XUMHUYECKUX 3/IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTble U C/10KHBIE BelllecTBa 1 Bubmmorexa [IOK

P H https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJ/ISIDHOE YUeHHe 1 bubmotexa OK

ymip Y https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

3aKOH ITOCTOSIHCTBA COCTaBa BelleCTB.

bubnuoreka IIOK

10 Xumuueckasi popmyJia. BajeHTHOCTb
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMUUECKUX 3/IEMEHTOB
1 OTtHOCUTe/IbHas aTOMHas Macca. bubmoreka LIOK
OTHOCUTe/IbHAas MOJIeKy/IsipHas Macca https://m.edsoo.ru/ff0d323c
1 MaccoBasi 07151 XUMUYeCKOro Bbubmoreka IIOK
3JIeMeHTa B COeJUHeHU! https://m.edsoo.ru/ff0d350c
13 KommuectBo Beltjectsa. Moiib. Bbubumoreka LIOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 Pusnueckre U XUMHUYeCKUe sIBIeHUS. bubnuoreka LIOK
XuMH4yeckasi peakLus https://m.edsoo.ru/ff0d37fa
15 IIpy3HaKu U yc10BUsA NIPpOTeKaHUsA bubmmoreka IIOK
XUMHYECKUX peaklyi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHeHHs MacCChl BellleCTB. bubmoreka IIOK
XrMHUUeCKue ypaBHeHUs! https://m.edsoo.ru/ff0d3b88
Brruncienus KonmuecTsa, Macchl
17 Bell[eCTBa [0 YpaBHeHUAM XUMUYECKUX bubmorexa OK
. Ny yp https://m.edsoo.ru/ff0d5708
peakLi
Knaccudukanys XxuMrueckux peakLyu
ukaly pearti bubmoreka LIOK
18 (coenvHeHus, pa3ioXKeHUs,
https://m.edsoo.ru/ff0d3f34
3aMelreHusi, o0OMeHa)
M. B. JIoMOHOCOB — yU&HBIii-
19 sHIMK/IoneaucT. O6o6IeHue U Bubmaorexa IOK
H AHCT LH https://m.edsoo.ru/ff0d40c4
cucTeMaTH3aLus 3HaHUW
20 KontponbHas pabora Nel 1o Teme bubmmoreka IIOK
«BelecTBa U XUMHUUYECKHe pPeakL[umn» https://m.edsoo.ru/ff0d4290
27 Bo3nyx — cmecs rasos. Cocras bubmoteka LIOK

Bo3/yxa. Kuciopos — 3neMeHT

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae

nipoctoe BeltecTBO. O30H

dusnuecKkre U XUMHUYeCKHe CBOMCTBA

bubmoreka IIOK

22
KHCII0POAQ (PeAKLHH OKHCTIeHHS, https://m.edsoo.ru/ff0d4614
ropenue). IToHsiTHe 06 OKCHjaX
Crioco6blI 1oJTyYeHust KUCIOpo/ja B
23 nabopaTopuy U MPOMBIITIEHHOCTH bubmorexa OK
patop P ' https://m.edsoo.ru/ff0d497a
IIpuMeHeHue Kuciopoza
TenioBoit 3¢ ekT XuMHUeckon
24 peakLuy, IoHATHE O Bbubmmoreka LIOK
TePMOXUMUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHZ0TEPMUYECKUX PeaKLHsIX
TormBo (HedTh, yroab U MeTaH).
25 3ar H3He}EI/Ie¢1;o3 yxa CTI0CO0BI lro Bubmiorexa IOK
P AYXS, https://m.edsoo.ru/ff0d4c4a
Tipe/J0TBpalleHUst
[TpakTrueckast pabota Ne 3 110 Teme
26 «[TonmyueHue u cobrpaHue KHUCI0po/ia bubmmorexa OK
y o P POAa, https://m.edsoo.ru/ff0d4ae?
V3yyeHue ero CBOMCTB»
97 Bogopoa — snemeHT v ripocToe bubmoreka IIOK
BeljecTBO. HaxoskzaeHue B TIpupoje https://m.edsoo.ru/ff0d4dd0
)8 dusnyeckre U XMMUUECKHe CBOMCTBA bubmoTeka LIOK
Bogopoza. [IpumeHeHnue Bomopoza https://m.edsoo.ru/ff0d4dd0
29 [ToHdaTHE O KHCJ/IOTaX U COMSIX bubmorexa OK
https://m.edsoo.ru/ff0d50d2
30 Crioco06blI 1o/TyueHHst BOZIOPO/ia B bubmoreka LIOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckast pabora Ne 4 110 Teme
BubmoTeka IIOK
31 «[TonmyueHue u cobrpaHye BoJOPO/a,

V3yueHue ero CBOKMCTB»

https://m.edsoo.ru/ff0d4{42
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MonsipHbiii 00bEM Ta30B. 3aKOH

bubmmoreka IIOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Bbuncienus: 006béMa, KOM4ueCcTBa
33 BellleCTBa rasa 1o ero M3BeCTHOM bubmotexa OK
Lu . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BeIIeCTBA WIH 00BbEMY
Beruncienust 06 5EMOB ra3oB 10
34 aBHEHUIO peakl[MU Ha OCHOBe 3aKOHa bubmorexa OK
P .. pearth . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra3oB
35 ®du3nyecKre U XuMHUYeCcKre CBOKMCTBA Bbubmmoreka LIOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHwuil. [ToHsiTre 06 bubnuoreka LIOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopga kak pactBoputess. HacblijeHHbIe
37 U H'E(iHaCbIPEHHbIE aCTBOPBI MHjICCOBaH Bubmiorexa [JOK
0 P PP https://m.edsoo.ru/ff0d5b40
[l0J1s BellleCTBa B pacTBope
[MpakTrueckast pabota Ne 5 1o Teme
o «[IpurorossieHre pacTBOpPOB C bubmioreka LIOK
orpeJenéHHOW MacCOBOM fjoJiel https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BellleCTBa»
39 KonrposnbHast pabota Ne2 1o Teme bubmoTeka LIOK
«Kucnopoz. Bogopon. Boza» https://m.edsoo.ru/ff0d6342
40 Oxkcufpl: cocTaB, KiaccuduKaius, bubmoreka LIOK
HOMEHK/IaTypa https://m.edsoo.ru/ff0d664e
[TonyueHue u XuMHUUeCKHe CBOMCTBA
41 KUCJIOTHBIX, OCHOBHBIX U aM()OTePHBIX Bubmiorexa IOK
’ P https://m.edsoo.ru/ff0d664e
OKCH/I0B
42 OcHoBaHus: COCTaB, KiaccurKaLys, bubnuoreka IIOK

HOMEeHK/IaTypa

https://m.edsoo.ru/ff0d67ca
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HonyquHe 1 XMMHUUeCcKHe CBONCTBa

bubmmoreka IIOK

43
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
44 Kucsotsl: cocTaB, kKnaccudukais, bubmoreka IIOK
HOMEeHK/1aTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHve n XMMUYeCcKue CBOKCTBa Bubmioreka IIOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Cosu (cpegHue): HOMEHK/IaTypa,
(cpepime) P bubmoTeka [IOK
46 CIIOCOOBI IOy YeHHs, XUMUUECKHe
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrueckasi pabota Ne 6. Perienne
47 9KCIIepUMEHTA/IBHBIX 3a/jau 10 Teme bubmoreka LJOK
«OCHOBHBIE K/1aCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
CcoeIUHEeHU»
48 I'eneTnueckas CBA3b MEXY K/1acCcaMu bubmoteka LIOK
HeopraHu4YeCcKUx coeMHeHUI https://m.edsoo.ru/00ad9a50
bubnuoreka IIOK
49 O600111eHMe U CUCTeMaTH3alysl 3HaHU |
H . https://m.edsoo.ru/00ad9cb2
KonTponbHast pabota Ne3 110 Teme
50 "OCHOBHBI€ KJIaCChl HEOPraHUYeCKHUX Bubmiorexa [JOK
. P https://m.edsoo.ru/00ad9ela
CoelMHEeHUU
[TepBble MOMBITKYU KiacCUbUKaLUU
51 XUMHUUYEeCKUX 37ieMeHTOB. [IoHsATHe 0 Bubmorexa OK
) https://m.edsoo.ru/00ad9ffa
rpyIinax CXOAHbIX 3JIEMEHTOB
[Teproanueckuii 3aK0H 1
52 [Teprogrueckasi cucTeMa XMMHAYeCKUX Bubmorexa [JOK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /. 1. MeHnzeneeBa
bubmoreka IIOK
53 [Tepuoapl, rpynmnsl, IOArPYIIIIbI 1

https://m.edsoo.ru/00ada52c
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CTpOGHI/Ie aroMoB. CocTaB aTOMHBIX

bubmmoreka IIOK

54
sanep. Y30Torbl https://m.edsoo.ru/00ada342
CTpoeHue 3/IeKTPOHHBIX 000/10UeK
55 aToMOB 3/ieMeHTOB [leproanueckoit bubmotexa OK
PHOA https://m.edsoo.ru/00ada6bc
cucremsl [I. 1. MenpeneeBa
XapakTeprCTHKa XUMUUeCKOTr0
56 3J/IeMeHTa [0 ero MOJIOKEHUIO B bubmmoreka LIOK
[Teproguueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3Hauenue [leprogrueckoro 3akoHa J/ist
57 pa3BUTHA HAayKHU U NpakTuku. 1. 1. bubmoTeka LIOK
MeHjeneeB — yuéHbIM, Nearor u https://m.edsoo.ru/00ada96e
rpaKJaHuH
Pe3sepeHbiil ypok. O6001IeHNe U
P P EH bubmoreka LIOK
58 chCcTeMaTu3alys 3HaHUU /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast ipoBepouHasi paboTa
KonTponbHas paboTa Ne4 110 Teme
bubmoreka LJOK
59 «CTpoenue aToma. XuMHAUeCKasi CBSI3b»
. https://m.edsoo.ru/00adb486
/ Bcepoccuiickast mpoBepouHast paboTta
60 OJIeKTPOOTPULIaTe/IbHOCTh aTOMOB bubmmoreka IIOK
XUMHUUECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 NonHas xumuyeckast CBsi3b Bubmiorexa [JOK
https://m.edsoo.ru/00adac34
62 KoBaseHTHas noasgpHas XuMU4eckas bubmoteka LIOK
CBfI3b https://m.edsoo.ru/00adaab8
63 KoBaseHTHas Hero/sipHast XUMUUecKast bubmoteka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUC/IEHUSA Bbubmoreka IIOK
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https://m.edsoo.ru/00adae28

65 OxuC/IMTeIbHO-BOCCTAHOBUTE/IbHBIE 1 bubmoteka LIOK
peakLyu https://m.edsoo.ru/00adb076
bubmmoreka IIOK
1
66 OKHC/TE I 1 BOCCTAHOBHTe/IH https://m.edsoo.ru/00adb076
Pe3epBHbIil ypok. O606IIeHNE U
67 CI/ICTEM&TI/IBZ pm[ 3HaHI/II‘? 10 Teme 1 Brbnmorexa [JOK
" https://m.edsoo.ru/00ad9cb2
«CTpoeHue aToMa. XUMHUYeCKasi CBSI3b»
68 Pe3epBHbIii ypok. O606IIEHHE U 1 bubmoreka IIOK
CcHCTeMaTH3al[ysl 3HaHUM https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KV/IACC

Ko/muecTtBo yacos I JJIeKTPOHHBIE
ara

No uudpoBbie

Tema ypoka KonTposibHbie | IlpakTnueckue | H3y4Ye€HH
n/n Bcero o0pa3oBarTe/IbHbIE

padoThI paboTsI A
pecypchbl

[Teprogruecknii 3aK0H.

1 [Teproguueckasi cucrema 1 bubmoreka IIOK
XUMUYeCKUx 3rnemMeHTosB /1. U. https://m.edsoo.ru/00adb59e
MenpesneeBa
3aKOHOMEpPHOCTH B U3MEeHeHUN

2 CBOMCTB XMMHUYECKUX 3JIEMEHTOB 1 bubmorexa IOK

. https://m.edsoo.ru/00adb6b6
TepBbIX TPEX MEepUOIOB

3 Knaccudukaiysi 1 HoMeHK/IaTypa 1 bubmmoreka LIOK
HeopraHuuyecKux BellecTB https://m.edsoo.ru/00adb7e2

4 Bubl XMMUYeCKOW CBSI3U U TUITbI 1 bubnuoreka LIOK
KPUCTA/VIUYECKUX PeLIéTOK https://m.edsoo.ru/00adbac6
KonTtponbHas pabota Nel 110 Teme

5 «IToBTOpEHUE U yrybeHre 3HaHUM 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Knacca»

6 Knaccudukarys XuMuueckux 1 bubmoteka LIOK
peakLii 10 pa3/TMYHbIM MPHU3HaKaM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUUECKOU

7 eakuu. [ToHdgTHE O TOMOTeHHBIX U 1 bubmorexa OK
DEARHHH. https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLUsX
[ToHsiTHe 0O XUMHUUECKOM PaBHOBECHU.

P bubmoreka IIOK

8 @®aKTOpkl, BJAUAIOLIME Ha CKOPOCTh 1

XUMHUUECKOU peaKLMKU U T10JI0OKEHHE

https://m.edsoo.ru/00adc28c
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XUMHNYECKOI'o paBHOBeCHUA

OKMC/IUTe/IbHO-BOCCTaHOBUTEILHBIE

bubmoreka IIOK

9
peakLuu https://m.edsoo.ru/00adcade
Teopus 3/1eKTPOIMTUUECKON
10 nccorany. CUIbHBIE U cy1adble Bubmiorexa HOK
A Hanu. https://m.edsoo.ru/00adcd68
371eKTPOJTUTHI
11 HMoHHbIe ypaBHeHUS peakLnuii Eubmiotexa LIOK
yP peaK https://m.edsoo.ru/00add448
XUMHUecKue CBOUCTBA KUC/IOT U
12 OCHOBAHWI B CBeTe IpeaCcTaB/IeHUN Bubmiorexa HOK
Pvﬂ https://m.edsoo.ru/00add5d8
00 3/IeKTPOJIUTHUECKOU AUCCOLUAI[UH
XUMHUecKue CBOMCTBA COJIel B CBeTe
13 peCTaBiaeHuii 00 Bubmzorexa [[OK
PeA . https://m.edsoo.ru/00add8b2
3/71eKTPOJIMTUYECKOM JUCCOLUALINU
14 IMToasATHE O TUAPOIU3E Coel Bubmzorexa [[OK
AP https://m.edsoo.ru/00add9d4
15 O06o00611eH1e ¥ CHCTeMaTH3aL[UsT Bbubumoreka LIOK
3HaHUN https://m.edsoo.ru/00addd12
[TpakTrueckast pabora Ne 1.
16 «PelieHue 3KCIiepuMeHTaIbHbBIX Bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3aau»
KonTposnbHas pabota Ne2 110 Teme
17 «DJIEKTPOJIUTUUECKAas TUCCOLUaIIUA Bubmiorexa LIOK
p A HHaLH. https://m.edsoo.ru/00addec0
XUMUYECKHE PeakLiuu B paCTBOpax»
OO0111ast XapaKTepPUCTHKA raJioreHOB.
18 XUMHUUYeCKHUe CBOMCTBA Ha TpuMepe Bubmiorexa IOK
p p https://m.edsoo.ru/00addfe2
XJj10pa
19 XnopoBoaopos. ConsiHast KUC/IOTa, bubmoreka LIOK
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XUMHYeCKHe CBOﬁCTBa, nojyueHue,
IMpUMEeHeHNre

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

[MpakTryeckas pabora Ne 2 1o Teme

bubmoreka IIOK

20 «[TomyueHue CONMSTHOM KUCIOThI
y ) N ’ https://m.edsoo.ru/00ade348
H3yueHre eé CBONCTB»
BbluncieHust o ypaBHeHUsIM
21 XUMHUYECKUX peaklyi, eciv OfUH U3 bubmorexa OK
PeArHH, A https://m.edsoo.ru/00ade488
peareHTOB /laH B U30bITKe
99 OO0111ast XapaKTepUCTHKA 37IEMEHTOB Bubmoreka IIOK
VIA-rpymnrisl https://m.edsoo.ru/00ade64a
AnnoTponHbie MogUbUKALIN CEPHI.
73 Haxo»k/jeHre cepbl U eé coeIMHeHU bubnmoreka LIOK
B IIpUpo/ie. XMMHU4YeCKUe CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBozi0opoJi, CTpOeHue, bubnuoreka IIOK
(busmyeckre ¥ XMMUYeCcKre CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KUC/IOTAa,
25 (buzmyeckre ¥ XUMUYeCKre CBOMCTBA Bubmorexa OK
’ https://m.edsoo.ru/00adea28
TIpUMeHeHue
XUMHUUeCKHe peaklvy, Jexkalye B
OCHOBe MPOMBIIIJIEHHOTO Criocoba
%6 T10JIyYeHHs] CEPHOM KUC/IOTBI. bubmoTeka LIOK
XHWMHUUEeCKoe 3arpsi3sHeHne https://m.edsoo.ru/00adec8a
OKpY’Karollleid cpefibl CoeIMHEHUSIMU
cepbl
97 BoIuriciieHre MaccoBOM /1011 BbIX0/ia bubnmroreka LJOK
MPOJYKTa peakLiuu https://m.edsoo.ru/00adec8a
28 OO111as1 XapaKTepPUCTHUKA 3/IEMEHTOB Bbubmoreka LIOK
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VA-rpymrbl. A30T, pacripocTpaHeHUe
B MpUpoJe, pusnueckre u
XUMHUUECKHe CBOMCTBA

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

AMMUak, ero ¢pusnueckre u

bubmoreka IIOK

29 XUMHUeCKUe CBOMCTBA, MOTydeHre 1
y https://m.edsoo.ru/00adf004
rpuMeHeHue
I[MpakTrueckast pabota Ne 3 o Teme
30 «ITonyueHvie ammuraka, u3yueHue ero bubmotexa OK
= y » 13y https://m.edsoo.ru/00adf180
CBOUCTB»

31 A30THast KAC/IOTa, eé (pusnueckue U Bubmoreka IJOK
XUMHYECKHe CBOKMCTBA https://m.edsoo.ru/00adf306
Vcnonib30BaHre HUTPATOB U COJiel
aMMOHUSI B KaueCTBe MUHepaTbHbIX

32 obpeHuil. XumMuueckoe Bubmiorexa IOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsisHeHre OKpY’Karolleil cpefibl
COeJUHeHUsIMU a30Ta
®Docpop. Okeug pocgopa (V) u

33 (boc:ll))o pHaH KI/I?J‘I((i))Ta q)(bIEf%I/I(qelKI/Ie u Bubmorexa [JOK

P L https://m.edsoo.ru/00adf68a
XUMHUUEeCKUe CBOMCTBA, MoyyeHre
Wcnonb3oBanue docdatos B

34 KauecTBe MUHepaJIbHBIX yA00peHUH. bubmmoreka IIOK
3arpsi3HeHUe MPUPOHOM Cpe/ibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrinepoa, pacnpoCTpaHEHUE B

35 rpu E § (II))I/ISI/I?{ECKIIJ/IE 1 XUMUYEeCKHe Bubmotexa OK

p P A https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcupsl yriaeposa, ux pusnueckue u bubmmoreka IIOK

XUMUUYECKUe CBOMCTBA.

https://m.edsoo.ru/00adfebe
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OKosioruueckre mpobieMsl,
CBsi3aHHbIe C OKCHIoM yriepoga (IV)

37 YrosbHasa KUCI0TA U eé Cou Bubmiorexa [JOK
https://m.edsoo.ru/00ae006c
[MpakTryeckast pabora Ne 4 1o Teme

o "[losiyyeHue yryieKMC/I0ro rasa. bubmmoreka IIOK
KauecTBeHHast peakijysi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBOHaua/IbHbIE TIOHSATHUS 00
39 OpraHUYeCcKHXx BelllecTBax Kak 0O Bubmotexa OK
P B https://m.edsoo.ru/00ae054e
COeJIMHEeHUSIX yraepoa
40 KpeMHuii 1 ero coejuHeHust Bubmotexa OK
P A https://m.edsoo.ru/00ae080a
[MpakTryeckast pabora Ne 5. PeiieHne

41 9KCIIepYMEeHTa/IbHBIX 3a/iau I10 TeMe bubmioteka LIOK
«BaxkHeiime HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COeIUHEeHUSI»

KontposnpHast pabota Ne3 1o Teme
. bubmoreka LIOK
42 «BakHeu111Me HeMeTaslJIbl U UX
https://m.edsoo.ru/00ae0e18
COeIUHEeHUSI»
OO0111ast XapaKTepUCTHKA XUMUUECKUX
3/1IEMEHTOB — MeTaJljIOB.

43 Mertaniueckas CBsi3b U Bbubmoreka IIOK
MeTa/lInuecKas KpUcTainuecKas https://m.edsoo.ru/00ae103e
pemétka. ®usrueckre CBOKWCTBA
MeTaJlJIoB

44 XuWMHUUeCKre CBOMCTBA MeTaslIOB. bubmoreka [IOK

OIeKTPOXUMUUECKUM P

https://m.edsoo.ru/00ael156



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c

HaHPH)KEHHfI MeTaJ/IJIOB

O61mue crioco6bl TTOTyueHust
MeTa/u1oB. CrijiaBbl. BbIUMC/I€HUS 110

45 ABHEHUAM XUMUUCCKUX PeakLUi Eubmotexa LOK
yp PEAKLHH, https://m.edsoo.ru/00ae1156
€C/I OJJUH U3 peareHTOB COJEeP>KUT
rpuMecHu
46 ITousTue o KOoppo3uu MeTaslJIOB Bubmiorexa IOK
PP https://m.edsoo.ru/00ael1278
bubnuoreka IIOK
47 e/I0YHbIe MeTaJl/Ibl
m https://m.edsoo.ru/00ae14b2
48 OKcuzbl ¥ TUAPOKCU/bI HATPUS U bubmmoreka IIOK
Kaausi https://m.edsoo.ru/00ae14b2
49 [TeslouHO3eMesIbHbIE MeTasllbl — bubmoteka LIOK
KaJIbLIUK U MarHum https://m.edsoo.ru/00ae15e8
50 Baxueiime coefUHeHUA KaabLIUs Bubmiotexa LIOK
A 1 https://m.edsoo.ru/00ae15e8
51 O06o00111eHMEe ¥ CUCTeMAaTH3alUs
3HaHUH
59 JKécTKOCTh BOJIBI M CITOCOOBI eé bubmoreka LIOK
yCTpaHeHUs https://m.edsoo.ru/00ae1886
[MpakTryeckast pabora Ne 6 1o Teme
53 "JKEcTKOCTL BOABLI 1 METOLI €€ Bubmioreka LIOK
. A a https://m.edsoo.ru/00aelae8
yCTpaHeHUst
. Bubmuoreka LIIOK
54 AnmroMUHUN nbsmotexa 11
https://m.edsoo.ru/00aelc64
ec AmMdoTepHbIe cBOlMCTBa OKCHU/IA U bubmoteka LIOK
THUJPOKCHIA https://m.edsoo.ru/00aelc64
56 Kenezo bubnuoreka IIOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156

https://m.edsoo.ru/00ae1d86

OKcuibl, TUIPOKCU/BI U COJU Kejie3a

bubmoreka IIOK

>7 (I1) u »kene3a (III) https://m.edsoo.ru/00ae35e6
cg O606UjeHI/Ie Y CUCTeMaTH3aI[us
3HaHUM
I[MpakTrueckast pabota Ne 7. Perienue
59 3KCIepUMeHTAa/IbHBIX 3a/jau [0 TeMe Bbubmmoreka LIOK
«BaxkHeumme MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COeJUHEHUSI»
BbruriciieHusi o ypaBHeHUsIM
XUMHUUECKUX peakLvii, ec/id OJIUH U3
60 peareHTOB /laH B U30bITKe WU bubmmoreka LIOK
COZlep>XUT NpUMecH. BrrurciieHus https://m.edsoo.ru/00ae1750
MaCCOBOM /101U BbIXOZA MPOAYKTa
peakLumn
61 O06o00611eHre ¥ CCTeMaTH3aLUs
3HaHUM
KonTtponbHas pabota Ne4 110 Teme
62 «BakHe1111e MeTalIbl U UX
COeJUHEeHUS»
63 BerriectBa 1 MaTepuassl B bubmmoreka IIOK
TOBCeIHEBHOM »KU3HU Ue/IoBeKa https://m.edsoo.ru/00ae3f50
64 XHUMHUUeCKoe 3arpsi3HeHne bubmoteka LIOK
OKpY’Karolllei cpefibl https://m.edsoo.ru/00ae4270
65 Posnb xvmuu B pelieHUn Bubmioreka IIOK
9KOJIOTUYeCKUX Tpo0d/ieM https://m.edsoo.ru/00ae4270
66 Pe3epBHblii ypok. Obo61meHre 1 Bbubmoreka IIOK

crcTeMaTH3alys 3HaHUM

https://m.edsoo.ru/00ae0d0Oa



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae0d0a

67 Pe3sepBHblIii ypok. O606111eH1e 1 1 bubmmoreka IIOK
CHCTeMaTH3al[ysl 3HaHUI https://m.edsoo.ru/00adb33c
68 Pe3epBHbIi ypok. O60011IeHHEe U 1 bubmoreka IIOK
CcHCTeMaTH3allysl 3HaHUM https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c

ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IBTATAM OCBOEHUSA

OCHOBHOM

OBPA30OBATEJ/IbLHOM ITPOI'PAMMBI

8 KVIIACC

Kop
npoBepsieMoro
pe3yjbTarTa

ITpoBepsiemMble NIpeMeTHbIE pPe3y/IbTaThbl 0CBOEHHS 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbI 0CHOBHOT'0 0011iero 00pa3oBaHusi

1

ITo Teme: «HEPBOHa‘-IaJ'[BHbIe XUMHUYeCKue rnoHATHUsA»

1.1

pacKpbIBaTb CMbIC OCHOBHBIX XUMMYECKHUX TOHSTUH: aToM,
MOJIeKy/la, XUMHAYeCKH 3/eMeHT, IIPOCTOe BeIIeCTBO, CI0XKHOe
BeIlleCTBO, CMecCh (OZHOpPOAHAsi W HEOJHOpPOJHasl), BaJeHTHOCTb,
OTHOCHUTe/bHAasi aTOMHasi M MOJIeKy/sipHas Macca, KOIMYeCTBO
BellleCcTBa, MOJIb, MOJISIPHasi Macca, MaccoBasi [0/l XUMHUUYeCKOro
3/IeMeHTa B COe/IMHEHUH, MOJISIPHBIA 00BEM, XUMHUUecKasi peakijys,
KjJaccuurKalusi — peakUUid:  peakLUM  COe[MHEHMs,  peakLuu
pas/ioKeHMs], peaklyy 3aMellleHusi, peakLuM oOMeHa, 5K30- U
9H/IOTEpMUYECKHe peakliy, TeryioBol 3(QeKT peaklyd, pacTBOpP,

MaccoBas [10Jis BelllecTBa (MPOLeHTHasl KOHLIEHTpallKsi) B pacTBOpe

1.2

WJJIIOCTPUPOBATE B3dWMMOCBA3b OCHOBHBLIX XHWMHYECKUX MOHATUU U

MPUMEHSITb 3TH MOHSTHUS NIPY OMKUCAHWH BellleCTB U UX MpeBpall{eHui

1.3

WCMO/b30BaTh XUMHUYECKYI0 CHMBOJIMKY [J/Is1 COCTaB/ieHUs: (opMy

BeleCTB U ypaBHEHI/Iﬁ XUMHUUYeCKHUX peaKqu/'I

1.4

PaCKphbIBATb CMBICJI 3dKOHOB COXpPdHEHUA MdCCBhI BeleCTB,
MOCTOAHCTBA COCTAdBd, dTOMHO-MOJIEKYJ/IADHOI'O YU€HHs, 3dKOHa

ABorazpo

1.5

ornpenessaTb Bad/IeHTHOCTb dTOMOB 3/IeMEeHTOB B 6I/IHaprIX

COoeMHEeHUAX

1.6

K/accupULUMpoOBaTh XUMUUECKHWe peakiuu (M0 YMC/Iy U COCTaBy

yUaCTBYIOILIUX B peakLUU BeleCTB, 10 TeraoBoMy 3ddekTy)

1.7

BBIUHUC/IATD OTHOCHUTE/IBHYIO MOJIEKY/JIADHYIO W MOJIADHYHO MdCChI




BelecTB

1.8

BBIUMC/ISITh MacCOBYIO J[IO/II0 XWUMHUUECKOTO 37eMeHTa Mo ¢opMmysie

coeJluHeHUs,

1.9

BBIUKC/ISITH MAaCCOBYHO JIOMTO BeIlleCTBa B paCTBOPE

1.10

TIPUMEHSITh eCTeCTBeHHOHAYUHble METO/IbI TI03HaHUsI — HabJIrofieHue,
vW3MepeHUe,  MOJleJIMpOBaHUe,  3KCIepUMeHT  (peasibHbIi U

MbICJIEHHBIN )

ITo Teme: «Ba)kHellve npe/iCTaBUTe/IM HEOPraHUYeCKUX BeleCTB»

2.1

PaCKpbIBATE CMBICJT OCHOBHBIX XWMHWYECKUX TIOHSITHM: OKCH/,

KHCJI0Ta, OCHOBaHKe, COJ/b

2.2

orpefiesisiTb TIPUHA/IJIE)KHOCTb BEILleCTB K OIpefie/lEHHOMY K/accy

coeZiMHeHM 110 (hopmyiam

2.3

KJ'IaCCI/ICl)I/IL[I/IpOBaTL HeopraHn4YeCKue BeljeCcTBa

2.4

XapaKTepru30BaTh  (OMHUCHIBaTh) 0OIIME XWMHUYeCKHWe CBOWCTBA
BellleCTB pas/IMUHbIX KJIACCOB, IMOJTBEp)K7as ONUCaHWe MpUMepamMH

MOJIEKY/ISIPHBIX YPaBHEHHI COOTBETCTBYIOLUX XUMUUECKUX PeaKLUii

2.5

IMMPOrHO3MPOBATH CBOMCTBA BelecTs B 3dBUCHMMOCTM OT HX
Ka4eCTBEHHOI'o COCTdBd, BO3MO>XHOCTHU IIPOT€KaHHUA XHUMHUYECKUX

TIpeBpall{eHU B Pa3/IMUHBIX YCI0BUSIX

2.6

crefloBaTb TpaBW/aM T0J/Ib30BaHUSI XUMMUYECKOW TMOCyAOd U
nabopaTtopHeIM 000py/OBaHMEM, a TakKe IpaBWiaM oOOpallleHusi C
Bell[eCTBAMU B COOTBETCTBUM C MHCTPYKLUSIMU TO BBITIOJIHEHHUIO
nabopaToOpHBIX XUMHUUYECKHUX OTBITOB T0 TOMYYeHUI0 U COOMpaHHIO
ra3oo0pa3HbIX BelecTB (BOAOpPOAAa M KHCJIOpO/a), MPUTOTOBJIEHHIO
pacTBOpOB C Ompefie/IéHHOM MacCOBOW [l0Jlel  pacTBOPEHHOIO
Bell|eCTBa, MJIaHUPOBaTh Y MPOBOJUTh XUMHUUYECKHE SKCIIePUMEHTHI 10
pacro3HaBaHWI0 pacTBOPOB Ile/ioueii U KUCJIOT C TIOMOLIbIO

VH/IMKaTOPOB (/1aKMyC, (heHONN(TaenH, METUIOPaHX U [Ipyrue)

2.7

TIPOBO/IUTH PACUETHI 110 YPABHEHUIO XUMHUUECKOUW peakLvuu

I[To Teme: «Ilepuoguueckuii 3akoH U [lepuoanueckasi cuUcTeMa
xumuueckux 3jemeHToB [I. M. MeHpgeneeBa. CTpoeHue aTOMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE peakmn»

3.1

PaCKpbIBATE CMBIC/T OCHOBHBIX XWMHYECKHUX TIOHSTHIA: AAp0 aTOMad,

9JIEKTPOHHBIM CJIOW aTOMa, AaTOMHas OpOWTanb, paJMyC aToMa,




XUMUUecKasi CBsi3b, TIOJIApHas W HeToJisspHas KOBaj/eHTHasi CBSi3b,
3/IeKTPOOTPULIATe/IbHOCTb, WOHHasi CBSI3b, MOH, KAaTHUOH, aHWOH,

CTerieHb OKHCJ/IEHUA

3.2

K]'IaCCI/I(i)I/IL[I/IpOBaTb XUMHUeCKHre 3/71eMeHThI

3.3

OMUCHIBATh U XapakTepus3oBaTh TabimuHyto ¢opmy Ilepuosuueckoit
CUCTeMBbl XWMWYECKUX 3/IEMEHTOB: pas3/MuaTb IIOHATHS «TJlaBHAas
noarpymmna (Arpymma)» u  «mobouHas mnofrpymnma  (Brpymma)»,

«MaJible» U «0O0JIbIIIE» rnepuoanl

3.4

packpeiBaTb cMmbIc [lepuopuueckoro 3akoHa [I.VM. MeHnjeneesa:
JleMOHCTPUPOBaTh NNOHUMaHNe NeproNYeCcKON 3aBUCHMOCTH CBOMCTB
XVUMHYeCKUX 3/IeMEHTOB OT MX ToyiokeHuss B [lepuospnyeckon

cucreme

3.5

COOTHOCUTH  0003HAueHWs, KOTOpPble WMEWTCA B  Tabsuie
«lleprognueckass  cucremMa  XUMHUYeCcKux  3jemeHtos  [.N.
MeHgeneeBa» C YMC/IOBBIMU XapaKTePUCTHKAMM CTPOEHUSI aTOMOB
XUMHUYeCKUX S/eMeHTOB (cocTaB U 3apsifi sipa, oOljee YKCIIO

5/IEKTPOHOB U pacripe/ie/ieHre UX 10 3/1eKTPOHHBIM C/I05IM)

3.6

OoripeaesiaTb CTerleHb OKHCJ/IeHUs 5/1eMeHTOB B 6I/IHaprIX

COoeIMHEeHUSIX

3.7

onpenejaTb BUL XAMHUYECKOH CBSI3U (KOBaHeHTHaH n I/IOHHaH) B

HEOPrdHn4eCKUx CoeJUHEHUAX

9 K/IACC

Kop
npoBepseMoro
pe3y/jbTara

IIpoBepsiemble NMpeMeTHbIE Pe3y/ILTAaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/jIbHOM MPOrpaMMbl 0CHOBHOT0 00111ero o6pa3oBaHusA

1

ITo Teme: <<BeU_leCTBO N XUMHWUYEeCKasda peaKuusa»

1.1

PaCKpbIBaTh CMBIC/T OCHOBHBIX XHUMWUYECKMX TIOHSATHH: pPacTBOp,
3JIEKTPOJIUThI, HE3JIEKTPOJIUTEI, 3JIEKTPOIMTHUECKAsl [JUCCOLMALINS,
peakiui MOHHOTO OOMeHa, KaTaju3aTop, XMMUYeCKOe DaBHOBECHE,
obpaTrMblie U HeoOpaTUMbIe PeaKI[1H,
OKHC/TUTE/TbHOBOCCTaHOBUTE/TbHBIE peaxiuy, OKHCJTUTE b,
BOCCTAaHOBUTE/Ib, OKUCJIEHWE W BOCCTAHOBJIEHWE, aJIJIOTPOITHS,

ambOTepHOCTb,  XUMHUYecKass CBsi3b  (KOBaJIeHTHasi,  MOHHasl,




MeTaJ’IJ’II/I‘-IECKaﬂ), KpUCTa/JIn4eCKas pEI_LIéTKa, CIlJIaBbl, CKOPOCTb

XUMUYECKOM peakLuu

1.2

W/TFIOCTPHUPOBATL B3dHMMOCBSA3b OCHOBHBIX XHMMHWYECKUX TIOHATUA H

MPUMEHSATDL 3TU MOHATHSA IPU OMMMCAHUU BELECTB U UX HPEBpaLLIEHI/If/'I

1.3

COCTaBJIATb YPaBHEHUS 3/1eKTPOJUTUUYECKOW [AUCCOLMALMA KUC/IOT,
1ie/i0uerd U COoJiel, TOJIHble U COKpalléHHble ypaBHEHUSl peaklui

UOHHOTr0 0OMeHa

1.4

PaCKpPbIBATE CYHIHOCTb OKUC/IMTE/IbHO-BOCCTAaHOBUTEJ/IbHBIX peaK]_[I/Iﬁ

TIOCPeZICTBOM COCTaBJIeHUsI 37IEKTPOHHOTO OanaHca 3TUX peakL{ui

1.5

MIPOBO/IUTH PACUETHI 110 YPAaBHEHUIO XMMHUUECKOU peakLiiu

ITo Temam: «HemeTasmibl U WX COeNUHEHUs» U «MeTa/ibl U UX

CoeIMHEHU S

2.1

XapakKTepr30BaTh (OMUChIBaTh) 00LMe U crieudUuecKrie XUuMUUYecKre
CBOWCTBA TPOCTbIX U CJIOXKHBIX BeILeCTB, MOATBEp)KJasi OIMCaHHe
rpYMepaMH MOJIEKYJISIPHBIX ¥ MOHHBIX ypaBHEHUI COOTBETCTBYHOIIUX

XUMHUUECKHX peakiuii

2.2

COCTaB/ISATh YPaBHEHUs peakliyi, MOATBep)KJarollX CylleCTBOBaHHUe

FeHeTUUeCKOM CBSI3U MEXAYy BelleCTBaMHK PAa3/IMYHBIX KJ/IdCCOB

2.3

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHWUS,
BO3MOXXHOCTH TPOTeKaHWs XUMHUUYECKUX TIpeBpallieHUil B pa3/MyHbIX

YCIOBUSIX

24

C/lefioBaTh  TIpaBW/IaM  TI0JIb30BaHUS  XMMHYECKOM TIOCYJOM W
nabopaTopHbIM 000py/IOBaHWEM, a TaK)Ke IpaBWIaM OOpallieHus C
BeIleCTBAMH B COOTBETCTBUM C WHCTPYKLUSIMH TI0 BBITIOJTHEHUIO
71ab0paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYEHUIO U COOMpaHHUIO

ra3000pa3HbIX BelllecTB (aMMHaKa M yTIeKHC/Ioro Ta3a)

2.5

TIPOBOJWTh  PeaklWd, TOATBEepP)KAAIOI[He KaueCTBEHHBI COCTaB
Pa3/MUHBIX BEIIEeCTB: pacro3HAaBaTh OIBITHBIM TIYTEM XJIOPH/[-,
Opomuza, womup, KapboHar, docdar, cummKar, Cyabdart,
T'MJPOKCHUAMOHBI, KaTHOHBI aMMOHHS, WOHBI M3y4YeHHBIX METaJlIoB,

MPUCYTCTBYIOLIME B BOAHBIX PACTBOpPaxX HEOPraHUUeCKHX BeIlleCTB

[To Teme: «XuMus U OKpysKaroljas cpesa»

3.1

pacKpbIBaTb CMBICI OCHOBHBIX XUMMUeCKHx mnoHsatui: IIJK

BeljeCTBad; KOPpO3us MeTa/1J7I0B




3.2

MPUMEHSTh OCHOBHBIE OIEpPAIl[UM MbICUTEILHOW [1eSITeTbHOCTH —
aHa/M3 W CHWHTe3, CpaBHeHWe, 00001[eHNe, CUCTEMaTH3AIHIO,
BbISIB/IEHHE TIPUUMHHO-CTIEJICTBEHHBIX CBA3eM — IS U3yueHUs
CBOMCTB BeIIECTB M XMMHUYECKUX peaKLMH; eCTeCTBEeHHOHAayYHbIe
METOZIbl TI03HAHUSI — HaO/IoZieHne, W3MepeHWe, MOjle/TMPOBaHue,

9KCIepUMeHT (peasibHbIN U MbIC/IEHHBIH)




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

8 KV/IACC

Kop

HpOBEpﬂEMLIﬁ 3JIEMEHT COAePKaHUA

1

HepBOHaqaanble XUMHUYeCKHe IMTOHATHUA

1.1

[Ipegmer xumud. Posib XMMHUU B >KU3HU 4YesioBeKa. XMMUSI B CHUCTeMe HayK.
Tena u BeljecTBa. Pu3nUeckre CBONCTBA BellleCTB. ArperaTHoe COCTOSIHUeE

BeIIleCTB

1.2

ITousaTue o MeTO[aX IMO3HaHUA B XMMHHU. YucTelie BelecTBa U CMeCH. Crioco0bI

pasjiefieHusi cMecel

1.3

ATOMBI WU MOJIEKY/JIBI. Xumuueckye 3jieMeHTbl. CHMBOJLI  XMMHUECKHX

571eMeHTOB. [IpocThblie U C10’KHbIe BelljecTBa. ATOMHO-MOJIEKY/ISIPHOe YUeHHe

1.4

Xumuueckas Q)OPMYJ'IEL BaneHTHOCTE aTOMOB XHMHUUECKHUX 3/IEMEHTOB. 3aKOH
ITIOCTOAHCTBA COCTaBa BelleCTB. OTHOCUTeNbHas dTOMHas Macca.
OTHOCUTeLHas MOJIEKYJ/IApHAasaA Macca. MaccoBas A0JId XUMHUUYEeCKOro 3jieMeHTa

B COeJMHEHUUN

1.5

KomuuectBo BemectBa. Mosnb. MonsipHasg Macca. B3auMocBsi3b KOJ/IM4ecCTBa,
Maccbl U 4YMCaAa CTPYKTYPHBIX e/WHMI] BemlectBa. PacuéTtbl mo Qopmynam

XUMHUUYeCKHUX COE,Z[I/IHEHI/II\/JI

1.6

dusnueckue U XUMHYeCKue siBjleHWs. XUMUYecKasl peakljusi U eé IpU3HaKU.
3aKOH CcOXpaHeHHUsl Macchl BelljecTB. XMMuUUecKre ypaBHeHUs. Knaccudukanys

XUMUYECKHMX PeaKI[ui (CoeMHeHUs], Pa3/IoXKeHUs, 3aMellleHus, 0OMeHa)

1.7

XUMHUUYeCKU# IKCTIePUMEeHT: 3HAKOMCTBO C XUMHUUYEeCKOU MOCY/I0M, C TIpaBU/IaMu
paboTel B mabopaTopud W TpHéMamMH oOpaijeHusi C JlabopaTOPHBIM
obopy/ioBaHMeM, W3yueHHe W OIMucaHue (U3NUeCKUX CBOWCTB 00pasioB
HeOpraHWueCKUX BelllecTB, HabmogeHWe (u3nyeckux (T/1aB/ieHHe BOCKa,
TasiHUe JibJla, paCTUpaHKe caxapa B CTYIIKe, KATIeHHWe U KOH/IeHCalusi BObI) U
XUMHUeCKUX  (TOpeHWe  CBeud, TIpOKa/MBaHHe  MeJHOW  IPOBOJIOKH,
B3aMMO/IEMICTBHE Mejla C KHCJIOTOW) sIB/IeHWH, HaOJIIo/[eHHe W ONHMCAaHUe
MPU3HAKOB TIPOTEeKAaHUsS XWMHUYECKHUX peakluid (pasno)keHHe caxapa,
B3aMMO/IEMICTBHE CEPHOM KHCIOTBI C XJIOPHAOM Oapusi, pa3/ioKeHHe
ruapokcuga meau(Il) nmpu HarpeBaHWM, B3avMO/EHCTBUE Kejle3a C PaCTBOPOM

comu meu(Il), n3yuenue crioco6oB pasjesieHHsi cMecei (C TTOMOIIbI0 MarHUTa,




¢buwibTpOBaHWe, BbIMlapMBaHWe, AUCTWUIALIMS, Xpomarorpadusi), TpoBejeHHe
OUMCTKY TTIOBApEHHOM COJH, HaOJTIO/IeHre U OTTUCAHKe Pe3yJ/IbTaTOB TIPOBe/IeHUs
OTbITa, WUTIOCTPUPYIOLLET0 3aKOH COXpaHeHWsi MacChl, CO3ZlaHHe Mo/esieit

MOJIeKy1 (11apOCTeP>KHEBbIX)

BakHeli111e nipe/icTaBUTe/IM HEOPraHUYeCKUX BelleCTB

2.1

Bo3ayx — cmech rasos. CocraB Bo3gyxa. Kuciopog — 31eMeHT M IIpoOCToe
BelllecTBO. HaxoykzieHue Kuciopoja B mpupojie, ¢usnyeckrue U XUMHUUECKUe
cBoMcTBa (peakiuu ropenust). Okcuapl. ITprMmeHeHne kucjaopoga. CriocoObr
TOTy4eHHsT KHUCA0posia B J1abopaTopu U TPOMBIIIIEHHOCTA. KpyroBopoT

KUC/I0po/ia B ipupozie. O30H — aioTporHast MoArudUKaLus KUCI0poja

2.2

TernoBoit 3¢ deKkT XMMHUUeCKON peakiliuM, TEPMOXUMHUUYECKUe YpaBHeHUs, 9K30-
Y SH/I0TepMUYeCcKre peakiiuu. TOMIMBO: yroJib U MeTaH. 3arpsi3sHeHue BO3/1yXa,

ycuseHre TapHUKOBOTO 3¢ deKkTa, pa3pylieHre 030HOBOTO C/I0sI

2.3

Bogopog, — anemeHT 1 mpocroe BeljectBo. HaxoxxzeHue Bofopoja B NPUPOZe,
¢u3rueckre W XMMUYECKWe CBOMCTBA, TPUMeHEeHHe, CIIOCOObI TOTydYeHMUs.

KucnoTe! u comu

2.4

MonsipHbiii 06bEM Tra30B. PacuéThl 1o XUMUUECKHUM ypaBHEHUSIM

2.5

®usnueckue CBoOWCTBa BOJbl. Bojga Kak pacTBopuTesib. PacTBOpBI.
HacslmieHHble 1 HeHachIeHHbIe PacTBOPLI. PacTBOpMMOCTE BelecTB B BOJeE.
MaccoBasg [ion11 BelecTBa B pacTBope. XHMHYECKHWEe CBOMCTBA BOJPBI.
OcHoBaHud. Posb pacTBOpOB B IpPUPOJE U B JKU3HU uesoBeka. Kpyrosopor
BOAbl B TIIpUpofie. 3arps3HeHue IIPUPOJHBIX BoZ. OxpaHa U OUYMCTKa

TIPUPO/IHBIX BOJ,

2.6

Knaccudukanys HeopraHuueckux coeauHeHui. Oxcugbl. Knaccudukaims
OKCHUJIOB: coseobOpa3ytoifie (OCHOBHBbIE, KHUC/IOTHbIE, aM(OTepHbIE) W
Hecosieobpa3yromue. HomeHKnatypa okcuioB. du3snueckre W XUMHUECKHe

cBOMCTBa OKCcH/OB. [ToyueHre OKCUOB

2.7

OcHoBanus. Kraccudukauysi OCHOBaHMM: IIEI0YM W HEpacTBOPUMBIE
ocHoBaHUsl. HoMeHKk/naTypa ocHoBaHuM. Pu3nyeckre U XUMUUeCKUe CBOMCTBA

ocHoBaHu. [TonyueHne ocHOBaHNM

2.8

Kucnotsl. Knaccudpukanms kucior. HomeHknaTypa Kucior. ®usuueckue U
XUMHUUeCKWe CBOWCTBa KHMC/IOT. Psj aktuBHOcTM MeTamnoB H.H. Bekerosa.

[TonyueHue KUC/IOT

2.9

Comi. HomeHksatypa coseil. ®usnyeckve W XUMHUECKHe CBOWCTBA COJeH.




[TonyueHnue cosei

2.10

I'eHeTHUecCKas CBSI3b MEXAy KildCCaMU HeEOPraHUYeCKUX COE,E[I/IHEHI/II‘/JI

2.11

XUMUYECKMM  SKCIIEDUMEHT: KaueCTBEHHOe Ompejie/ieHHe  COJieprKaHust
KUC/IOpOJia B BO3ZyXe, TMoOjaydyeHHe, coOMpaHWe, pacrio3HaBaHWe U HM3y4yeHHe
CBOWCTB KUC/IOPO/a, Hab/roleHre B3auMO/IeMCTBHUS BeleCTB C KUCIOPOAOM U
yCJIOBUSI BOSHUKHOBEHUS U TIpeKpallleHusi ropeHus (Tio)kapa), 03HaKOMJIeHUe C
oOpasljaMyd OKCH/IOB M OIKMCAaHWe WX CBOKMCTB, II0O/ydyeHHe, coOUpaHue,
pacrio3HaBaHWe W HW3ydyeHHe CBOMCTB BOJOpoAa (ropeHue), B3aUMOJeWCTBUE
BoZiopoZa ¢ okcuzpoM Meu(1l) (Bo3MOXKHO MCMONb30BaHUE BHUeOMaTepUasoB),
HabsozieHre 00pa3lioB  BellecTB KOJWYeCTBOM 1 MoOJb, HCC/Ie[OBaHUe
0COOEHHOCTeM pAaCTBOPEHHWS BeL[eCTB C Pa3UYHOM PAaCTBOPHUMOCTHIO,
TIPUTOTOBJ/IEHWE PACTBOPOB C OIpefie/IEHHONM MacCOBOM [j0/iel paCTBOPEHHOIO
BellleCTBa, B3aUMOJEWCTBUE BOJbl C MeTa/uylaMd (HaTpyueM W KajbLieM)
(BO3MOXKHO MCIO/b30BaHWe BUJEOMaTepuasaoB), OIpeJereHde pacTBOPOB
KUC/IOT W 1I[eJioueil C TOMOIIbI0 HMHAUKATOPOB, HCCAe/j0oBaHHe 00pa3ilioB
HEOPraHWYeCKUX BeIIeCTB PAa3/MUHBIX K/acCoB, HaO/rOfleHue W3MeHeHUs
OKpPaCKM HWHJMKaTOpPOB B pacTBOpax KWUCJIOT U LIe/04yel, H3ydyeHue
B3aumozencTeusi okcuga meau(Il) ¢ pacTBopoM cepHOM KHC/IOTBI, KHUCIOT C
MeTasylaMU, peakijuii HelTpaniu3aljyy, NoyyeHrue HepacTBOPUMBIX OCHOBaHUH,
BbITECHEHHWE OJHOrO0 MeTaina JApPyrMM U3 pacTBopa CO/W, pelleHue
9KCTIepUMEeHTaIbHbIX 3a/lau 10 TeMe «BajkHelllMe Kaacchl HeopraHUUeCKUX

COoeTMHEHUI»

[Teproanueckuii 3akoH U [leproanueckas cucTeMa XMMUUECKUX 3/1EMEHTOB
O.N. Menpeneesa. CtpoeHre aTOMOB. X¥MU4YeCKas CBA3b. OKHC/IUTe/IbHO-

BOCCTaHOBUTEJ/IbHbIE PedKIIUKN

3.1

IlepBble TOMBITKM KaacCU(pUKaLMM XUMHUYeCKUX 3jeMeHTOB. IloHsTHe O
IpyMnIax CXOAHbIX 37eMeHTOB (Ille/IoUHble U IIjeJIOYHO3eMe/IbHble MeTaslfbl,
rajioreHbl, WHepTHble Ta3bl). ODJieMeHTbl, KOTOpble 00pa3yrT amdoTepHbie

OKCH/IbI U TUZIPOKCU/IbI

3.2

[Teprognuecknii 3akoH. ITeproanueckas cuctema XUMUYeCKUX 1eMeHToB [ 1.
MeHpeneeBa. KopotkonepuogHas U JJIMHHOTIepUOJHAS (hopmbl
[Tepyofnueckoid CUCTEMBI XUMHUUYeCKUX 3jieMeHTOB [I.MI. MeHjeneeBa.
[Teproabl ¥ rpynnel. @U3MYECKUMM CMBIC/ MOPSIAKOBOIO HOMepa, HOMEDOB

repuo/a v rpynibl 371eMeHTa

3.3

Crtpoenue atoMmoB. CocTaB aTOMHBIX szep. M3oTomnbl. OnekTpoHbl. CTpoeHue




3/IEKTPOHHbIX 000/10ueK aToMOB TepBbIX 20 XUMHUYECKHUX 3/IeMEeHTOB
[Tepnopgnueckon cuctemsl [I.J1. MeHzeneeBa. XapakTepruCTUKa XUMHYECKOIO

371eMeHTa 10 ero rnosioxkeHuto B [lepuoguueckoii cucreme /1.M1. MeHjeneeBa

3.4

3aKOHOMepHOCTI/I N3MEHEHWA pauyCd dTOMOB XWMHUYECKUX 3JIEMEHTOB,
MeTa/UITMUeCKUX W HeMeTa//TMUeCKUX CBOMCTB IIO rpymnrmnaM ¢ I1epruojam.
3HaueHue HepI/IOAI/I‘—IeCKOFO 3dKOHd K HepHOﬂquCKOﬁ CUCTeMbl XUMHNUEeCKHUX

3/IeMeHTOB /Il pa3BUTHSl HayKu U npakTuku. .M. MeHjeneeB — yuéHbId U

rpakiaHH

3.5

Xumuueckass CBsi3b. KoBajieHTHas (HO]'IHPH{:IH n HeHOJIHpHaH) CBA3b.

SJIEKTPOOTPI/IL[EITEIIBHOCTI) XUMHUECKUX 3/1eMeHTOB. IOHHasi CBSI3b

3.6

Crenedb okucaeHus1. OKUC/IUTe/TbHOBOCCTAHOBUTEILHEIE peaKLuu. HpOL[ECCI)I

OKHC/IeHUSI U BOCCTaHOBAeHUA. OKHUCIUTeNIN U BOCCTaHOBUTE/IN

3.7

XUMUYeCKU HSKCTIepUMEeHT: u3ydyeHHe 00pa3lioB BeIIeCTB MeTajioB M
HeMeTasl/IOB, B3aUMO/eiCTBUe THUJPOKCH/A LIMHKAa C pacTBOpaMu KUCIOT U
1je/i0ue, IpoBe/ieHNe OMbITOB, WIIIOCTPUPYIOLUX MPHUMepPbl OKUC/IUTE/NTbHO-

BOCCTAaHOBHTE/IBbHBIX peaKL[I/Iﬁ (FOpEHI/Ie, peaKLK pa3/10’KeHU4, COGAI/IHEHI/IH)

9 K/IACC

Kopg

IIpoBepsieMblii 3/IeMeHT CO/iep)KaHUA

BeiectBo 1 xumuyeckas peakuus. Ilosropenue

1.1

[Tepnoguuecknii 3akoH. [lepyuogyueckast cuctema XMMU4YeCckux 3emMeHToB [1.11.
MenpeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTM B W3MEHEHUU CBOWCTB
XUMHUUYECKUX 3/IeMEeHTOB IIepBbIX TPEX IIepPUOZOB, Ka/lus, KajabLus U HX
COeJMHEHUM B COOTBETCTBUM C IIOJIOK€HMEeM 371eMeHTOB B [lepuoguueckon

CHCTeEME U CTPOEHHEM NX aTOMOB

1.2

CrpoeHue BelecTBa: BU/bl XWUMHUUYECKOW CBS3U. THUIbI KPUCTAIIMUECKUX
PEIIETOK, 3aBUCMMOCTh CBOMCTB Bell[eCTBA OT TUMAa KPUCTA//TMYECKOM PeIéTKH
Y BUJla XuMuyeckou cBsizu. Knaccudukaliyis 1 HOMeHK/IaTypa HeopraHn4ecKux
BellleCTB (MeXyHapOAHasi U TpYBHUa/bHas1). XWUMHUUECKHe CBOMCTBA BeLeCTB,
OTHOCALLMXCSI K  Ppa3/IMUHbIM  KjaccaM HeopraHW4eCKHMX COeJuHEeHUH,

reHeTruyecCKas CBs3b HEOPraHNMYeCKHX BeIeCTB

1.3

Knaccudukarys xuMryeCcKUx peakliyii 10 pas3/IMuHbIM MpU3HaKaM (10 UMy U

COCTaBY YuacCTBYIOUIMX B peakLMU BeleCcTB, MO0 TeIlioBoMy 3ddekrty, 1o




V3MEHEHUIO CTereHell OKHUC/IeHUs] XMMHUYeCKUX 3/IeMeHTOB, 110 00paTMMOCTH,
10 yvyaCTHIO KaTaiusaTopa). OK30- M 3SHAOTepMHUeCKHe  peakLiUy,

TEPMOXUMHUYECKHE YDaBHEHUS. ITonsTue o CKOpPOCTH XUMUUECKOU peakKuun

1.4

ITonaTue o6 O6paTI/IMbIX n HEOGPaTI/IMBIX XUMHWUYECKUX peaKlUAaXx. ITonsiTue o
FOMOT'€HHBIX WU I'€TE€POreHHbIX pedKIUAX. IToHsiTHEe O XMUMHUECKOM PaBHOBECHH.
CDaKTOpr, B/IMAIOIHE Hd CKOPOCTb XUMHUECKOH peakKliihn MW TI10JI0KeHHe

XHMMHNYECKOI'0 paBHOBeCHA

1.5

OKUC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE  peakLiuH, 3J1eKTPOHHBIN banaHc
OKMCJ/INTeIbHO-BOCCTAHOBUTE/ILHOM  peakiuu.  CocTaBjieHWe  ypaBHeHUU
OKHC/IMTe/IbHO-BOCCTAHOBUTE/IbHBIX peakLMi C UCMO0/b30BaHUEM MeToja

3/IEKTPOHHOTO OanaHca

1.6

Teopusi 371eKTPOIMTUUYECKON [UCCOLMALIMN. DJIEKTPOIUThI U HE3IeKTPOJIUTHI.
Kartronbl, aHMOHBI. MeXaHW3M JUCCOLIMAI[MH BeIeCTB C pa3TUUYHbIMU BHAAMU
XUMU4eckol cBsi3u. CreneHb auccorarvi. CUibHbBIE U Clabble 3/1eKTPOJIUTHL.
Peakijum MOHHOTO OOMeHa. Y C/IOBUSI TIPOTEKAHUSI peaki[iii MOHHOTO OOMeHa,
TIOJTHBIE U COKpallléHHbIe WOHHbIE ypaBHEHWs peakiuidl. CBOMCTBa KHCJIOT,
OCHOBAaHMH U COJIe B CBeTe TIPe/CTaBlIeHUH 00 3IeKTPOIMTHYECKOMH

nvccolraly. KauectBeHHble peakliy Ha MOHBL. [ToHsITHe 0 TUApO/M3e Comen

1.7

XUMUYEeCKUM SKCIIEPUMEHT: O3HAKOMJIEHHE C MOZE/ISIMA KPUCTa/UTMUeCKUX
pelléTOK HeopraHWyecKuX BeleCTB — MeTa/y/IoOB U HeMeTas/uioB (rpaduta u
ajiMasa), CJIOKHBIX BeIecTB (X/0pHAa HaTpHs); UCCIefoBaHHEe 3aBUCHMOCTH
CKOPOCTH XUMHUECKOW peaklud OT BO3/E€HCTBHUS pa3MWyHbIX (HaKTOPOB;
WCCeJOBaHWe  3JIeKTPOTIPOBOJHOCTH  pPacTBOPOB  BeIIeCTB,  Mpoijecca
JIMCCOIMAllM  KUC/IOT, IIe/ioueld W cojeit  (BO3MOKHO —HCIIO/Tb30BaHUe
BU/IEOMaTepUasioB); TPOBeJieHWe OMbITOB, WIIIOCTPUPYIOLIUX TPU3HAKU
TIPOTEKaHHsI peakiliuii HOHHOTrO obMeHa (oOpa3oBaHHe OcCajiKa, BbIJe/IeHHe ra3a,
oOpa3oBaHMe BO/Ibl); OIBITOB, W/UTFOCTPUPYIOIIUX TPUMEPhl OKHCIUTETHHO-
BOCCTAHOBUTE/bHBIX peakiyii (TopeHHe, pPeakIuM pa3/io’KeHUs, COeJUHEeHMS);
pacro3HaBaHye HEOPTaHWUeCKUX BEIeCTB C TIOMOII[bI0 KaueCTBEHHBIX PeaKLni

Ha WMOHBI; peleHUEe SKCIIEPUMEHTA/IbHBIX 3a4a4

HemeTanne! u ux CoearMHEeHUA

2.1

OOiast  xapakrepucTuka rasoreHoB. (Oco0OeHHOCTH CTpPOeHHsT aTOMOB,
XapakTepHble cTereHu okucieHusi. CTpoeHue U ¢pu3nueckre CBOMCTBA MPOCTHIX
BellleCTB — rajoreHoB. XuMHYeCKWe CBOMCTBa Ha IIpUMepe  XxJjopa

(B3aMMO/IelicTBUe C MeTas/ylaMW, HeMmeTa/lJlaMH, IijefiouamMu). XJIOPOBOZOPO/.




CossiHas KUC/I0Ta, XUMUYeCKHe CBOMCTBA, [O/ydyeHue, puMeHeHue. [leiicTBre
XJIOpa ¥ XJIOPOBOZOPO/A Ha OpPraHU3M 4YesioBeKa. BakHellilne XI0pUbl U UX

Haxo’K/[eHHe B MpUpo/ie

2.2

OO0ijasi xapakTepuctyika 3/eMeHToB VIA-rpyribl. OcoOeHHOCTH CTpOeHUs
aTOMOB, XapaKTepHble cTerleHW okucyieHusl. CTpoeHWe U (u3nuecKue CBOMCTBA
MPOCTBIX BeIIeCTB — KHUC/IOpOJa U Cepbl. AJUIOTPOMHbIE MOAUMUKALIUU
KUC/0poJia U cepbl. XUMUUYeCKHe CBOWCTBa cepbl. CepoBOJOpO[, CTpOEHHe,
busnueckre W XUMUYeckue CBoMCTBa. OKCH/bI Cepbl Kak TpeJCTaBUTeNN
KUCJIOTHBIX OKCHAOB. CepHasi KMC/IOTa, (U3UUecKre U XMMHUYEeCcKue CBOWCTBA
(oOuMe Kak Tpe/CTaBUTENs Kjlacca KUACIAOT U crelududeckue). XUMHUECKHe
peakiiu, Jie)kalye B OCHOBE TMPOMBILUIEHHOTO Criocoba TMOoy4YeHusi CepHOM
KUCIOThI. [IpuMeHenue. Cosv CepHOM KHCJ/IOTHI, KayeCTBeHHasl peaklys Ha
cynbbaTt-uoH. HaxoxkaeHue cepbl U eé coeuHEHWM B Tpupoje. XUMHUUeCKoe
3arpsi3HeHNe OKpY)Karolleil cpefbl COeJUHEHUSIMU cepbl (KUCJIOTHBIE JO0XKIHU,

3arpsi3HeHUe BO3/yXa U BOJJOEMOB), CTIOCOOBI €ro Mpe[0TBpaIlleHuUsT

2.3

OOrmasi xapakTepucThKa 3/eMeHTOB VA-rpymmbl. OcCoOeHHOCTH CTPOeHHUs
aTOMOB, XapaKTepHbIe CTeleHU OKUC/IeHusl. A30T, paclipoCTpaHeHHe B MPUPOJe,
¢du3nyeckre U XMMUUeCKre CBOMCTBA. KpyroBopoT a3oTa B npupozie. AMMHUaAK,
ero ¢usnueckre M XMMHUUeCKHWe CBOWCTBa, MosiydyeHue U npumeHeHue. Coau
aMMOHHUSI, UX (QuU3MYecKue W XMMHUYEeCKHe CBOMCTBA, [pUMeEHeHUe.
KauecTBeHHasi peakijusi HA MOHbI aMMOHMs. A30THasi KMCJ/IOTa, e€ ToydyeHue,
bu3nueckre W XUMHUeCKHe CBOWMCTBa (00I[ue Kak TIpe/CTaBUTENs Kjacca
KUACIOT U crneur¢uryeckue). Vcnonb3oBaHWe HUTPAaTOB M COJeld aMMOHMS B
KauecTBe MUHEPaJbHbIX yJ00peHuil. XuMUueckoe 3arpsisHeHWe OKpYyyKarolei
cpeJibl COeJUHEHUSIMU a30Ta (KUCIOTHbIE 10X/, 3arpsi3HeHre BO3/yXa, MOYBbI

Y BOZI0EMOB)

2.4

docdop, amnorpornHbie MoauduKalmu docdopa, Pusnueckre U XUMUUeCKHe
cBoiictBa. Okcupg docdopa(V) u dochopHasi KucaoTa, Qundyeckue U
XUMHUUeCKUe CBOMNCTBa, monyuyeHue. Vcronb3oBaHue (ochaToB B KauecTBe

MUHepaJIbHBIX YA00peHuit

2.5

OOmjasi xapakTepuctyika 37eMeHToB I[VA-rpyrimisl. OcoOeHHOCTH CTPOeHMUs
aTOMOB, XapakKTepHble CTelleHu OKHUC/IeHUs. YTJepoJ, as/uIoTPOIIHbIe
MoAW(UKaLMK, pacrpocTpaHeHWe B Mpupoje, ¢ur3NuecKrhe U XUMHUUeCKue
cBoiictBa. Azicopbiusi. KpyroBopor yriepoza B npupoge. OKcbl yriaepoga,
VX (U3Myecke W XUMHUUECKHWe CBOMCTBA, [€MCTBHE HA >XUBbIE OPraHU3MBI,

MoJiydyeHre W rNpruMeHeHue. DKOJOruyecKue HpOﬁJ’lEMbI, CBsA3dHHbIe C OKCHIOM




yrnepoza(IV); rumoresa ri06anbHOTO IOTeIUIEHUs K/IUMaTa; TapHUKOBBIN
5QQexT. YrospHas KHUCAOTA U €€ CoMu, WX (U3UYecKhe M XUMHUUEecKue
CBOMCTBa, TOMy4yeHHe W TpUMeHeHWe. KauecTBeHHasi peakijuss Ha KapOoHart-
WoHBbI. Vcnonb3oBaHue KapboHATOB B ObITY, MeJWIMHE, MPOMBILIIEHHOCTH U

CeJIbCKOM XO3SIUCTBe

2.6

[TepBOHauanbHBIE TIOHATHS 00 OpraHWUYECKUX BelecTBaX KaK O COeAUHEeHHUsIX
yriaeposa (MeTaH, 3TaH, 3TWIEH, alleTWIeH, 3TaHO/, [JIMLEPUH, YKCyCHas
Kkucsiota). VIX coctaB M xvMuYeckoe cTpoeHue. [IoHsATHe O OHOIOTHUECKH
BaXHBbIX BeI[eCTBAax: >XHUpaX, OesKax, yrjieBoJaXx — W HUX POJU B JKU3HU
yesioBeKka. MarTepuanbHOe eUHCTBO OpPraHUYeCKUX U HeopraHuyecKux

coeJIMHEeHUM

2.7

Kpemuwuii, ero ¢usnueckue ¥ XUMHWUYECKHe CBOKMCTBa, TIIO/yueHHe WU
npumeHeHure. CoequHeHUs] KpeMHUs B mipupoje. OOiue mpezcTaBieHus 00
okcuzie kpemuusi(IV) v KpemHMeBoM KucaoTe. CUIMKAThI, UX UCIIO/Ib30BaHNe B
OBITY, MeULMHE, TIPOMBIILIEHHOCTH. Ba)KHEeHIIMe CTPOUTE/TbHBIE MaTepHasIbL:
KepaMUKa, CTEK/O, I|eMeHT, 0eToH, ene300eToH. IIpobGiembl Ge3omacHOro

HCII0J/Ib30BaHHWA CTPOUTE/IbHBIX MdT€PHUa/IOB B HOBCE,E[HEBHOI‘/JI JKU3HH

2.8

XUMHYeCKUil SKCIIepUMEeHT: u3yuyeHre o00paslioB HeopraHW4yecKHxX BelecTB,
CBOMCTB COJISTHOW KHUCJIOTBI; MPOBEJleHHEe KaueCTBEHHbIX peakl[Md Ha XJIOpU[-
WOHbI U HaO/oZileHWe TIPU3HAKOB WX TIPOTeKaHUs; OMbIThl, OTpakarollye
¢u3nyeckre U XMMUYeCKHe CBOMCTBA I'ajlOTeHOB U UX COeIMHEHUN (BO3MOXKHO
WCII0/Tb30BaHUE BHU/IeOMaTepHasioB); O3HAKOMJIeHHe C o0pa3ljaMd XJIOPH/IOB
(rasoreHu/IoB); O3HaKOM/eHHWe C oOpasuamu ceppl U €€ CoefMHEHUSIMU
(BO3MOXXKHO — WCTIO/MB30BaHME —BHJeOMaTepuasnoB); HaO/MoOAeHHe Tpolecca
obyrnvBaHus caxapa Ioj, /eiCTBUeM KOHLIEHTPUPOBAaHHOM CEepPHOW KHCJIOTHI;
M3yueHre XUMHUYeCKUX CBOWCTB pa30aB/ieHHON CEPHOM KHC/IOTHI, TIPOBe/IeHHUE
KaueCTBeHHOW peakluM Ha cynbdar-uoH U HabmojeHue TpU3Haka eé
TpOTeKaHusI; 03HaKoOMJIeHHe C (hrM3uUuecKUMU CBOMCTBaMH a30Ta, docdopa U ux
coefvHeHWH (BO3MOXKHO WCIIO/Ib30BaHWEe —BHeOMaTepyanoB), obpa3uamu
a30THBIX U docopHBIX yA00peHu; moayueHue, cobrpaHue, paclio3HaBaHUe U
V3yueHHe CBOWCTB aMMMakKa; IpOBe/leHHMe KaueCTBEHHBbIX peakluii Ha HOH
aMMOHUA U QocaT-MOH ¥ U3yueHHWe TIPU3HAKOB HX I[POTEKaHMUs,
B3aUMO/IeMICTBUE KOHLIEHTPMPOBAHHOW a30THOM KUC/OTHI C MeZibio (BO3MO’KHO
VICTI0/Ib30BaHVe BHJEOMaTepuasioB); U3yueHue MoJerneld KpUCTa/yInyecKux
pelléToOK anmasa, rpagura, Qy/ulepeHa; O3HaKOM/IeHWe C IIpPOLeCcCOM

azicopOIy pacTBOPEHHBIX BELeCTB aKTUBHPOBAHHBIM VIJIEM U YCTPOWCTBOM




MIPOTHUBOTa3a; TojyueHue, cobuWpaHUe, pacrio3HaBaHHWe W H3yueHHe CBOMCTB
YIJIeKUC/IOTO Ta3a; IpOBeJieHWe KaueCTBEHHBIX peakuid Ha KapOoHaT- u
CWIVMKAT-MUOHbl W H3yuyeHWe I[IPU3HAaKOB MUX I[IPOTeKaHHWs; O3HaKOMJIEHHWe C
MPOAYKLMeN CUIMKATHOW MPOMBILUIEHHOCTH; pelleHre >SKCIeprMeHTa/lbHbIX

3d/ia4d 110 TeMe «BaxxHee HeMeTalIbl U X COeIMHEHU S

MeTtannsl ¥ UX CoeIMHEeHUA

3.1

OO011jasi XxapaKTepHUCTHUKa XMMUUECKUX 37IeMEHTOB — MeTa/I/IOB Ha OCHOBaHUM UX
rnosiokeHuss B [lepuoguueckoid cucTeMe XUMHUeCKUX 3aemeHTOB [I.U.
MeHgeneeBa u cTpoeHust aToMoB. CTpoeHHe MeTa/l/IoB. MeTasinyeckast CBsi3b U
MeTa/l/inuyeckasi KpUCTa/yinyeckasi peléTrka. OJIEKTPOXUMUYECKUH  psifj

HarpsbKeHUM MeTaslyioB

3.2

du3nyeckre U XMMHUUECKHe CBOWCTBA MeTanioB. OO6iue criocoObl TOmyueHust
MeTasiioB. TIOHSTHE 0 KOPPO3UH METa/I/IOB, OCHOBHBIE CTIOCOOBI 3allUThI X OT
koppo3un. CriaBbl (CTasb, YyTyH, AFOPATFOMUHNN, OPOH3a) U UX MPUMeHeHHe B

6bITy W TIPOMBIIIIJIEHHOCTH

3.3

[ITenouHble MeTas/uibl: MosnokeHwe B [lepuojyyeckold cUCTeMe XMMHYECKUX
snemeHToB [I.J1. MeHzeneeBa; CTpoeHUe UMX aTOMOB; HaxXOXK[eHUe B IpUpoJe.
dusnyeckre U XMMUUeCKHe CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCuzbl 1
TUJPOKCUBI HAaTpusl U Kanus. [IpuMeHeHue Ije/IOUHBIX MeTa/VIOB M MX

coeJIMHEeHUM

3.4

[[leniouHO3emMelbHBIE  MeTa//Ibl MarHuk W KajblL[MW: TOJIO)KeHWe B
[Teproanueckoi cucteMe XUMUUecKux 37eMeHTOB [1.11. MeHziesieeBa; CTpoeHHe
WX aTOMOB; HaXxOXJeHWe B mpupofe. Pusnueckue U XHMMHUUECKHe CBOMCTBA
MarHusi U Kajablys. BakHeliue coefuHeHUs1 Kanblusi (OKCUJl, THUAPOKCHU,

conu). JKECTKOCTh BO/BI M1 CIIOCOOBI €€ yCTpaHeH!s

3.5

AmomuHuii: monoxxenve B Ilepuoguueckod cucteMe XUMHUECKHX 3/1eMEHTOB
O.W. MeHpeneeBa; CTpoeHWe aTOMa; HaxoK[eHue B Tipupoze. dusuueckue u
XUMHUeCKUe CBOMCTBA a/OMUHUSA. AM(OoTepHbIe CBOMCTBA OKCHA U TUAPOKCHIA

A/TFOMHWHHSA

3.6

Keneso: nonoxenve B [lepuoguueckold cucteMe XUMAYECKUX 371eMeHTOB [1.1.
MeHpeneeBa; CTpOeHHe aToMa; HaxoXAeHWe B ripupofe. PDusnueckue WU
XMMHYEeCKUe CBOMCTBa xkene3a. Okcuabl, TUAPOKCHAbI U cond kene3a(ll) u

»kene3a(Ill), ux cocraB, CBOMCTBA U TIO/TyYeHUe

3.7

XUMHUUECKUI SKCTIepUMEHT: 03HaKoMJIeHHe ¢ 00pa3ljaMi MeTasyIOB U CIIIaBOB,

VX (pU3MUECKMMM CBOWCTBAaMM; M3yueHHe pe3y/bTaTOB KOPPO3UM MeTasljioB




(BO3MOXHO WCII0/Ib30BaHue BH/leOMaTepuasoB), ocobeHHOCTeM
B3aUMOJEUCTBUSI OKCHJA KalblUsl W HATpusd C BOAOW  (BO3MOXKHO
WCTIOb30BaHUe BH/leOMaTepUasioB); UCCIe[OBaHHEe CBOWMCTB >KECTKOW BOJbI;
rpolecca TOpPeHHsi JkKejle3a B KUC/IOpoZAe (BO3MOXKHO —MCIO/b30BaHUE
BU/IeOMAaTepUasioB); TIPU3HAKOB MPOTEeKAHUsSI KaueCTBEHHBIX Peaki[iii Ha WOHBI
(MarHus, Kanblusi, anrOMuHUsA, LWHKa, >xene3a(ll) u >kenesa(Ill), memu(Il);
HabJTrofIeHre W OTMCaHue TIPOLIeCCOB OKPAITMBAHUS T/ITAMEHU MOHAMM HAaTpUs,
Kausi W Kadbldsg  (BO3MOXKHO — HCIIO/Ib30BaHHWE  BHZEOMaTepUasioB);
vccieoBaHre aM(OTepHBIX CBOMCTB TU/POKCH/A aJllOMUHUS U THAPOKCHAA
L[MHKA; pellleHre SKCIIePUMeHTa/IbHBIX 3a/jau 10 TeMe «BaxkHellne MeTaslbl U

WX COeJIMHEeHUsI»

XUMUSA U OKpyrKaroLas cpeja

4.1

HoBble MaTepuasnbl ¥ TeXHOJIOTUU. BelljecTBa U MaTepuasbl B MOBCeAHEBHOM
JKU3HU yesioBeKa. XMMHUS U 3[0poBbe. be3onacHoe UCronb3oBaHUe BeIEeCTB U
XUMHUYeCKUX peakiuii B ObiTy. IlepBasi MoMOIlb TIPU XMUMHUYECKUX OKOTaX U

OTpaBJIeHHUSIX

4.2

OCHOBBI ~ 5KOJIOTMYECKOW  TpPaMOTHOCTH.  XUMHYeCKOe  3arpsi3HeHue
okpy>xatorieid cpegnl [TIK. Ponk XUMHHM B pellieHUH 3KOJIOTHUYeCKUX TTPoOJIeM.
[IpuposaHble WCTOUHWMKU YT€BOAOPOAOB (Yyrosjib, MPUPOAHBIA ra3, HedTh),

MPpOAYKTBI UX nepepa60TKI/I, HX pOJIb B 6BITy W TTPpOMBIIIJIEHHOCTH

4.3

XUMHYeCKUi SKCIIepDUMEHT: U3y4YeHNe o6pa3u013 MaTepHajioB (CTEK]’IO, CIl/IaBBbI

MeTaJIIOB, [0JIMMepHble MaTepHaJbl)




TIIPOBEPSIEMBIE HA OI'3 I10 XIMUU TPEEOBAHUS K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOM
ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBFPA30BAHNS

Kopg
NPOBEPseMoro
TpeboBaHUsI

ITpoBepsiemble TPeOOBaHUsA K NIPeJMETHHIM pe3y/IbTaTaM
0a30BOro ypoBHsI 0CBOEHHsI OCHOBHOW 00pa3oBaTe/IbHOM
MporpaMMbI 0CHOBHOTO 001iero o6pa3oBaHusi Ha ocHoBe ®PI'OC

1

IIpencraBnenue:

1.1

0 TIO3HAaBaeMOCTH sIBJIEHWW TIPUPO/IbI, TIOHMMaHHWe OObeKTUBHOU
3HAUMMOCTH OCHOB XMMMUECKOW HayKU Kak 00/1acTH COBPEMEHHOIO
eCTeCTBO3HAHMSI, KOMIIOHEHTa O0Olell Ky/JbTypbl W TPaKTUUeCcKou
JIesITeJTbHOCTH  YesloBeKa B YCJOBUSAX COBPEMEHHOTO OOIIecCTBa;

IMOHUMdHHE MeCTa XUMHH Cpear APYIrUX eCTeCTBEHHBIX HAYK

1.2

O HayUYHBIX METOJ4X I103HdHHA, B TOM YHUC/I€ SKCIIEDUMEHTA/IBHBIX U
TEOPETUUECKHNX MEeTOoAdX HUCC/IeA0BaHMA BeleCTB W H3yUeHUd
XUMHUYeCKHUX peaKqu/'I; yMeHue HCI10/Ib30BATH Moge/an - OJisd

00BbSICHEeHUS CTPOEHMSA aTOMOB M MOJIEKYJI

1.3

0 cepax npodeccOHATLHOM /leaTe/IbHOCTH, CBSI3aHHBIX C XUMUeH U
COBpEMEHHBbIMH TeXHOJIOTUSIMM, OCHOBAHHBIMH Ha [JOCTH)KEHMSIX
XUMHAYeCKOW HayKH, UTO TIO3BOJIUT OOYYarolIMMCs pacCcMaTpUBAaTh
XUMHUIO Kak cepy cBoeli Oyayirieli mpodeccroHanbHOM e TeTbHOCTH
U C/leflaTh OCO3HAHHBIM BLIOOP XMMHU KakK NPOQUILHOTO TpeJmeTa

TIpU Tiepexo/ie Ha YPOBeHb cpeHero obirero o6pa3oBaHust

Bnasenve cucremMod XUMMUECKUX 3HAaHUW U YMeHHe TNPUMEHSTb

CUCTEMY XUMHNUYECKUX 3HaHHﬁ, KOTOpadA BKJ/IKOUAET:

2.1

BOKHEWIIMEe XUMUUECKUe TOHSATHUSA: XUMMWUECKU 3/1eMeHT, arToM,
MOJIeKy/ia, BeLeCTBO, MPOCTOe U CJIO)KHOe BelleCcTBO, OJHOPOAHAs U
HEOJHOPOJHasg CMeCb, OTHOCHUTe/bHble aTOMHasi W MOJIeKYJIsipHast
Macchbl, KOJMYEeCTBO BeleCTBa, MOJb, MOJSIpHasi Macca, MOJSIPHbIN
00bEM, OKCHJ, KHCI0Ta, OCHOBaHWe, CO/b (CpefHsisl), XUMHUUecKas
peaklyisi, peakluM COeJAVHEHUs, peakLUWd pas3/loKeHHUs, peakLuu
3aMelleHns, peakiui oOMeHa, TeTuioBOM 3(deKT peakiuW, 3K30- U
SH[I0OTePMUYECKHE peakLid, pacTBOp, MaccoBasi [O/s XUMHYECKOIro

37IeMeHTa B COeJJMHEeHUM, MacCoBasl JI0Jisl U TIPOLieHTHasi KOHI[eHTpal[1s




BelllecTBa B pacTBOpe, AP0 aToMa, 3JIeKTPOHHBIM C/IOM aTOMa, aTOMHast
opbuTanb, paguyCc aToma, BaJeHTHOCTb, CTeTeHb OKHC/IeHUS,
XUMHYeCKasi CBSA3b, 3JIEKTPOOTPULIATE/IbHOCTD, TIOJISIPHAs U HeTlo/IsipHast
KOBaJIeHTHasi  CBs3b, MOHHAasg CBfI3b, MeTa/UIMuecKas  CBSi3b,
KpUCTa//InyecKasi peliéTKa (aTOMHas, WOHHas, MeTa/l/inuecKas,
MOJIEKYJ/ISIDHAs1), WOH, KaTHMOH, aHWOH, 3JIEKTPOJIUT U HEe3JIeKTPOJIUT,
3/IEKTPO/IUTHYECKAsi ~ JUCCOLIMAIUS, peakldd WOHHOro 0OMeHa,
OKHCJIUTeTbHO-BOCCTAHOBUTEJIbHbIE  PeakLUH, OKUC/IUTEb U
BOCCTAaHOBUTE/Ib, OKHCJIEHWEe W  BOCCTaHOBJIEHWE,  3JIeKTPOJIN3,
XMMHUYECKOe paBHOBecHe, OOpaTHMble ¥ HeoOpaTHMble peakIvu,
CKOPOCTh XMMHYeCKOW peaklud, KaTaiuzatop, 1K, koppo3us

MeTaJ/l/IOB, CI1/IaBbl

2.2

OCHOBOIIOJIATalOIe 3aKOHbl XMMHUM: 3aKOH COXPaHeHHs MacChl,
nepuoavueckuii 3akoH J[I.M. MeHzeneeBa, 3aKOH TIOCTOSIHCTBA

COCTaBa, 3aKOH ABOrajpo

2.3

Teopuun XUMUH: dTOMHO-MOJIEKY/IAPHAA Teopus, Teopusa

BHEKTPOHHTHHECKOﬁ Aucconranymn

BiiajeHve ocHoBaMU XMMUUeCKOW rPaMOTHOCTH, BK/TFOUAOIIeH:

3.1

yMeHue MpaBU/IbHO UCI0/b30BaTh U3yUeHHbIe BellleCTBa U MaTepuaslbl
(B TOM umCie MHUHepalbHble YAOOpeHWs, MeTa/yibl W CIUIaBbI,
NPOJYKThI TepepaboTKW TMPUPOJHBIX HMCTOYHHKOB YTJI€BOJOPOZOB
(yras, mpuposHOro ra3a, HedTH) B OBITY, CEIbCKOM XO35HCTBe, Ha
MPOM3BO/ICTBE U TIOHMMaHWe 3HaueHUsi KUPOB, Oe/IKOB, YI/JeBOJOB
[J1s OpraHy3Ma uesioBeKa; yMeHHe [IPOrHO3MPOBaTh B/IMSHUE BelleCTB

U XMMHUYECKUX MPOLeCCOB HAa OPraHU3M uejioBeKa U OKPY KaroL[yrO

TpUPOJHYIO Cpeny

3.2

YMeHHEe HHTErpyupoBdTb XMMHUECKHE 3HaHHA CO 3HaHUAMH ODPYIUX

yueOHBIX TIPeIMETOB

3.3

Ha/IMuKe OIbITa paboThl C PA3/IMUHBIMU UCTOUHUKAMHU HWHGMOpMAaIu
Mo XWMUW (HayuyHasi ¥ Hay4dHO-TIOMYJISIpHasl JIUTepaTypa, CJOBapH,

CTPaBOYHUKH, UHTEPHET-PeCypChl)

3.4

yMeHHe OOBEKTHUBHO OIleHMBATh HWH(OPMAI[MI0 O BeIecTBax, WX
MpeBpaleHusIX W TPAaKTUUeCKOM TpPUMEHEeHWHW U yMeHue

WCIIO/Ib30BATh €6 AJIS pelieHuns yLIE6HO-1'I03HaBaTEJIbHI)IX 3ada4

BﬂaAEHI/Ie OCHOBAaMH ITOHSITHUMHOTO dlifidapaTa W CHMBOJ/IMYECKOI'O




A3bIKa XMMUM [/I COCTaB/ieHHs1 (hOpMy/1 HeOpraHW4YeCKUX BelleCTB,
ypaBHEHUM  XMMHWUECKMX  peaklyd; OCHOBAMM  XUMHUYECKOHU

HomeHKatypsl (IUPAC 1 TpuBHanbHON)

YMeHHe OOBSICHATH CBSA3L IOJIOXKEHUS 3/IeMeHTa B HepHOﬂquCKOﬁ

cucreMe C YUCIOBBIMHU XdPAKTE€PpUCTHKaMH CTPO€HUA aTOMOB

5 XUMHUUECKUX 37eMeHTOB (CocTaB M 3apsf sApa, o0Iee YHCIIO
3/IeKTPOHOB), pacrpejie/ieHeM 3/IeKTPOHOB 10 3HepPreTUYecKruM
YPOBHSIM aTOMOB T€PBbIX TPEX MePUO/I0B, Ka/lusi U Ka/bLUs
[lpencraBnene O  TE€PUOJWYECKOM  3aBUCMMOCTM  CBOWMCTB
XUMHUUECKUX 3/IeMeHTOB (paJuyC aToma, 3/eKTPOOTPHULATe/bHOCTb),

6 MPOCThIX W CJOXKHBIX BeIIeCTB OT TMOJIOXKeHUs] 3/IeMeHTOB B
[Tepriognueckort cucrteMe (B MaJbIX TI€epUOfaxX U TJIABHBIX
MOArPyIINax) U 3/IeKTPOHHOTO CTPOEHHsI aTOMa

7 YMeHue KnaccupuLMpoBaTh:

7.1 XUMHUYeCKHe 371eMeHThI

7.2 HeopraHuuyecKue BelllecTBa

7.3 XUMHYeCKHe peakLiu

8 YMeHue onpesiensaTs:

81 BaJIEHTHOCTb W CTeIeHb OKUC/IEeHUsS XMMHUYEeCKUX 3JIEMEHTOB, 3apsi[

' HOHa

89 BUJ| XUMHWUECKOW CBS3M W TUM KPUCTA//IMUECKON CTPYKTYpbl B

' COeJIJTHeHUSIX

8.3 XapakTep CpeZibl B BOAHBIX PaCTBOpax BelecTB (KUC/IOT, OCHOBaHUI)

8.4 OKUC/IUTE/Ib U BOCCTAHOBUTEJIb

9 YMeHue xapakTepu30BaTh (U3UUYECKHe U XUMUYeCKHe CBOMCTBA:
MPOCThIX Bell[eCTB (KUCIOPOZ, O030H, BOJOPOJ, TpaduT, anmas,

9.1 KpeMHUH, as3oT, (ocdop, cepa, X/I0p, HATpUM, Kaaui, MarHui,
KaJIbLIUM, aTFOMUHUM, >KeJie30)
CIIOXKHBIX BeLecTB, B TOM YMCJe UX BOJHBIX pacTBOpPOB (BoZa,
aMMHakK, XJIOPOBOZOPO[l, CEpPOBOJOPO/l, OKCHUJbI U THUAPOKCHbI

9.9 MeTta/uioB [-ITA rpymm, amomunus, meau (II), umHka, xeneza (II u

I11), okcuapt yraepoaa (11 u IV), kpemuus (IV), azota u docdopa (111
u V), ceppl (IV u VI), cepHucrasi, cepHasi, a30THCTasi, a30THas,

docdopHasi, yrosibHasi, KpeMHHEBast KUC/I0Ta U UX COJTH)




IMPOrHO3MPOBATH nu XdPaKTepHU30BaATb CBOMCTBa BelecTB B

3dBUCHMMOCTH OT HMX COCTaBa W CTpO€HHdA, MPUMEHEHHE BeEIIeCTB B

>3 3aBUCHMOCTH OT MX CBOMCTB, BO3MOXXHOCTb MPOTEKaHUS] XMMHUYECKUX
TIpeBpall{eHUI B Pa3/IMYHBIX YCIOBUSIX
10 YMeHue cOCTaB/IATb MOJIEKY/ISIPHbIe ¥ MOHHbIe ypaBHEHUsI peakLyii, B
TOM UUCIIe:
10.1 peakLuii HOHHOTO 0OMeHa
10.2 OKMCJIUTeTbHO-BOCCTAHOBUTE/IbHBIX PeakLUi
103 WUTFOCTPUPYIOILMX ~XUMHWYeCKHe CBOWCTBA M3YYeHHBIX KJ/1acCoOB
' (rpymi) HeoOpraHU4YeCKHUX BeleCTB
10.4 TIOATBepPrKAAOLINX TeHeTUUeCKYH0 B3aUMOCBS3b MeXy HUMU
11 YMmeHue BBIUMCIIATE (POBOUTE PaCyéThl):
111 OTHOCHUTEJIbHYI0 MOJIEKY/ISIDHYI0O W MOJIIDHYIO MacChl BelLleCTB,
' MacCOBYIO [JO/IF0 XUMUUECKOI0 3/IeMeHTa B COeIMHeHUU
11.2 MaCCOBYIO [IOJTIO BellleCTBa B PacTBOPE,
11.3 KOJIMYeCTBO Bell[eCTBa U ero Maccy, 00bem ra3on
114 [0 ypaBHEHUSIM XUMMUECKUX peaklUid W HaxXOAWUTb KOJIMYeCTBO
. BeIeCTBa, 00bEM U MacCy peareHTOB WM MPOAYKTOB Peaknn
12 BnapneHuve (3HaHMe OCHOB):
OCHOBHBIMM  METOJAaMU  HAy4yHOro TMo3HaHus  (HabmrojeHue,
21 V3MepeHue, SKCIIepUMeHT, MO/le/IMpOBaHNe) MPU U3y4YeHNH BellecTB U
' XUMUUECKUX SIBIEHWH; yMeHWe C(hOpMyJUpoBaTh TIpobsieMy U
NIpeJJIOKUTh IyTH eé pelleHust
120 Oe3oracHoil paboThl C XMMHUYECKUMU BeIleCTBAMH, XUMUYECKOU
' MoCy/10¥ 1 1abopaTOpHBIM 000pY/J0BaHHEM
npaBWiamMu 0e30macHOTro oOpalljeHusl C BelleCTBaMH, UCTI0/Ib3yeMbIMU
B [10BCe/IHEBHOM >KM3HU, MPaBUIaMU TIOBe/IeHUs B Lie/isiX cOepexkeHust
123 3l0pPOBbSI W OKpY’Karollen NpUpPOJHOU CpeZpbl; MOHMMaHWe Bpeja
' (omacHOCTM) BO3[€MCTBUSL Ha >KMBble OpPraHM3Mbl ONpefe/éHHbIX
BeIleCTB, CIOCOOOB yMeHbILeHUs W TPeAOTBpALLeHHs] WX BPEJHOTrO
BO3/|eMCTBUS
13 Hannuwe mpakTWuecKWX HaBBIKOB IJIAHUPOBaHUSI M OCYLeCTB/IEHUS
C/IeYIOLINX XUMUUeCKUX SKCIIepUMEHTOB:
13.1

HU3ydyeHue U OIrmrcdaHue CI)I/IBI/IT—IECKI/IX CBOMCTB BeleCTB; O3HAKOMJIEHHE




C Q)HBI/I‘-IECKI/IMI/I %1 XUMHUYEeCKHMH SABJIEHUSAMMU; OIIBITHI,

W/UTFOCTPUPYIOLIYEe IPYU3HAKY MPOTEeKaHUSI XUMUUeCKUX peakLui

13.2

n3yueHre crioco00B pa3zesieHns: cMeceid

13.3

MoJlyueHre KUCIOpoJa U HW3yueHWe ero CBOWCTB; TIO/yueHHe
BO/IOpO/ia U M3yUeHHe ero CBOWCTB; IOJiyueHHe YIJIeKHUC/IOTo Ta3a U

V3yueHHe ero CBOMCTB; [0JlyueHre aMMHakKa U u3yueHHe ero CBOMCTB

13.4

MPUTOTOB/IEHWE PAcTBOPOB C ONpee/éHHOM MaCCOBOM JoJien

paCTBOPéHHOFO BelleCTBa

13.5

NpUMeHeHNe VH/IUKaTOPOB (/axkmyca, MeTHIopaHsKa "
tdenondranenHa) A orpejeneHUs XapakTepa Cpefbl B PacTBOpax

KUCJIOT U 11e/ioueid

13.6

ucaiegoBaHue MW OIMCaHHe CBOJCTB HeOopraHMueCkrux BelecTB
Pa3/IMUHbIX K/IdCCOB, U3y4YeHHE B3aI/IMO,E[eI‘/’ICTBI/IH KHC/IOT C MeTa/lllaMu,
OKCHaMH METaJ/l/IOB, PpaCTBOPUMBIMHA nu HEPACTBOPHUMbBbIMHU
OCHOBdHHMsIMH, COJIAMM; II0/Iy4yeHHMEe HepaCTBOPUMLIX OCHOBaHHﬁ;
BbITeCHeHHMe OJHOro MeTa/ila JApyruM H©W3  paCTBOpPa  COJIH;
uccjaegoBaHue an)OTeprIX CBOMCTB TMAPOKCHUIO0OB d/IFOMUHUA U

LIMHKA

13.7

pellieHre 3KCTepUMeHTabHbIX 3afiau 1o TeMaM: «OCHOBHbIE K/acChl
HeopraHuuyeCcKux COoeIUHeHU»; «DJIeKTPOJIUTUYECKas
Juccouyanus»; «BaxHellllie HeMeTa/sibl M HUX COeJUHEHUs»;

«BaxuHelmme MeTaabl ¥ UX COeIHEHU S

13.8

XUMHUUeCKWe  JKCMePUMEHTBI,  W/UIIOCTPUPYIOIUMe  TIPU3HaKU
MPOTeKaHUsl peakiuii MOHHOTO oOMeHa; KaueCTBeHHble peaKI[Mu Ha
MIPUCYTCTBYIOI[ME B BOJHBIX PAcTBOpax WOHBI: XJIOPH[-, OpPOMM[-,
voaua-,  cynbdar-,  ¢ocdar-, KapboHaT-,  CHUIMKAT-aHUOHBI,
TH/IPOKCHU/I-UOHBI, KATUOHBI aMMOHUSI, MarHusi, Ka/iblysi, aJFOMUAHUS,

Kese3a (2+) u kesne3sa (3+), meau (2+), LIUHKA

14

Ymenue:

14.1

Mpe/CTaB/IsATh pe3y/bTaThl JKCliepUMeHTa B (¢GopMe BbIBO/OB,
[IOKa3aTeNbCTB, TPaQUKOB W TabMMI] W BBISBIATH SMITUPUUYECKHE

3dKOHOMEPHOCTHU

14.2

YCTaHaBJ/IMBAThb CBA3U MeXAY ped/IbHO Ha6JIIO,£[aEMBIMI/I XUMHUYEeCKHMH

sIBJIEHUSIMU 1 TIPOLIeCCaMH, TPOMCXO/SIIMMU B MaKpO- U MUKPOMUPE,




0OBSACHSTD MPUYHUHBL MHOFOOGD&BI/IS[ BelecTB




INEPEYEHD 3JIEMEHTOB COAEPXAHUA, IIPOBEPAEMbIX HA
OCHOBHOMTI'OCYJAPCTBEHHOM 3K3AMEHE I10 XUMHNU

Kop

HpOBEpﬂEMbIﬁ 3JIEMEHT COAePKaHUA

1

HEPBOHaLIaJ'IbeIE XUMH4yeckKue 1OoHATHUA

1.1

YucTele BeljecTBa U cMecu. CriocoObl pa3/iesieHusi CMecei

1.2

ATOMBI M MOJIEKY/JIBI. Xumuueckyue 3jeMeHTbl. CHMBOIBI XMMMUECKUX

3JIEMEHTOB. HpOCTbIe " CJI0OKHBIE BelleCTBa.

1.3

Xumunyeckasi opmyna. BasneHTHOCTb aTOMOB XUMUUYECKHX 371eMeHTOB. CTeneHb

OKUCJ/IeHUsA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BeIecCTB. OTHOCuTeNnbHAs aTOMHasl Macca.
OtHocHUTenbHasK MOJIEKYJIADHAsA MacCcCd. MaccoBas A0/ XUMHUUYeCKOro 3jIeMeHTa

B COeIMHEeHNHU

1.5

KomuectBo BemjectBa. Mosie. MossipHasi Macca. MosnsipHblid 00BEM Ta30B.

B3auMocBs3b KOJ/IMUeCTBd, MdCChI X1 UHCJ/Ia CTPDYKTYPHBIX €IMHUL] BelleCTBa

1.6

dusnyeckre U XUMHUYECKHe SIBJIeHUs. XUMHUeCKast peaknyda “ eé MPpHU3HAKH.

3aKOH COXpaHeHMsI MacCChl BellleCTB. XMMHUUeCKre YpaBHEeHUs

[Tepuoguuecknii 3akoH U Ilepuoguueckasi CMCTeMa XUMHUECKUX 3/1EMEHTOB

O.N. MenpeneeBa. CTpoeHre aTOMOB

2.1

ITepuoguueckuii 3akoH. [leprosnyeckas cucreMa XMMAYeCKUX 31eMeHToB [I.1.
MengpeneeBa. [Teprozps!l U rpynmnbsl. PU3MUeCKUN CMBIC/ MOPSAKOBOIO HOMepa,

HOMEPOB 1iepruoJa U rpyIirbl 3JIeMEHTA

2.2

Crtpoenue atoMoB. CocTaB aTOMHbIX sziep. M3oronsl. OnekTpoHbl. CTpoeHue
3/IEKTPOHHBIX ~000/0ueK aroMoB TiepBbIX 20 XMMHUECKMX 37€MEeHTOB

[Tepuoauueckoii cucremsl [I.1. MeHgeneeBa

2.3

3aKOHOMEpPHOCTH B M3MEeHEHUM CBOWCTB XUMMUECKUX 3JIeMEHTOB TePBBbIX TPEX
MepuojioB, Kaniusl, Kanablus (paguyca aTOMOB, 3J/IeKTPOOTPULIATeTbHOCTH,
MeTa/U/IMUeCKUX U HeMeTa/UIMUeCKuX CBOWCTB) M HUX COeJVUHEHUM B
COOTBETCTBMM C TOJOKEHWEM »3yieMeHTOB B Ilepuoauueckoil cucreme u

CTpO€HHEeM UX aTOMOB

Crtpoenue BeljecTsa

3.1

Xumuueckasd CBs3b. KoBajeHTHas (HOJ'IHpHaH n HEHOJ'IHPHHH) CBA3b.

SJIEKTPOOTPI/ILIEITEIIBHOCTL XUMHNYeCKHUX 3JIEMEHTOB. WoHHas CBA3b.




MeTtanmueckas CBs3b

3.2

Tunbel KpUCTA/UIMUECKHUX PELISTOK (aTOMHas, MWOHHas, MeTa/uihueckas),
3aBUCHMOCTh CBOMCTB BellleCTBA OT THUIMA KPUCTA/TMUECKOMN DelléTKH W BUja

XUMHUYECKOU CBSI3U

Baxknetime MnpeacCTaBUTE/IM HEOPraHUYECKHX BeLeCTB. Hemeta/ibl 1 ux

COoeJNHEeHUs. MeTasnbl U UX coeJTHeHHs

4.1

Knaccudukaiusi 1 HOMeEHK/aTypa HeOpraHM4eCKMX COeAUHEeHU: OKCHU/IOB
(coneobpa3ytoiiye: OCHOBHbIE, KUC/IOTHBIE, aMmdoTepHbIe) v
HecosieoOpa3ymolye; OCHOBaHMM (II€JI0UM W HEPAaCTBOPUMBIE OCHOBaHWs);
KACIOT  (KUCJOpoAcoJep)Kalie ¥ OecKUCIOpOJHble, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJiel (CpeJHUX U KUCTBIX)

4.2

®duspyeckue W XUMHUYECKHe CBOMCTBA MpPOCTBIX BeleCTB-HEMETA/I/IOB:

BO/IOPOZA, XJI0pa, KNC/IOpOoJa, Cepbl, a30Ta, hocdopa, yrineposa, KpeMHHUS

4.3

duspuecke M XUMHUECKHe CBOMCTBA MPOCTBIX BeleCTB-MeTA/IJIOB: JIUTHUA,
HaTpud, Ka/vsd, MdarHUSAd W KaJlbLiMd, d/IIOMHUHUSA, >Kejie3d. BJ'IEKTPOXI/IMI/I‘-IECKI/II‘/JI

PSI/, HAalIpSDKEHWUH MeTaslioB

4.4

dusnueckre U XMMHUECKHE CBOMCTBA BOJOPOAHBIX COE'Z[I/IHEHI/II\/JI HeMeTaJl/IOB:

XJIOPOBOZIOPO/Ia, CEPOBOZOPO/Ia, aMMHUaKa

4.5

®dusnueckue U XMMUUYeCKHe CBOMCTBa OKCHZOB HemeTaioB: cepwl (IV, VI),
asota(Il, 1V, V), docdopa(Ill, V), yrnepoaa(ll, 1V), kpemuusi(IV). ITonyueHue

OKCH/0B HEMETAJ/IJIOB

4.6

XvMuHyecKkre CBOMCTBa OKCHOB: MeTas/yioB IA—IIIA rpynm, 1uHka, Meau(Il) u

xxene3a(ll, III). [TonyuyeHne OKCU0B MeTaLI0B

4.7

XuMryeckre CBOMCTBAa OCHOBAHUM M aM(OTepHBIX TUPOKCUJIOB (Ha rpumepe
TUIPDOKCU/IOB  allOMUHMS, JKeje3a, ILuHKa). [losyueHue oOCHOBaHUM U

am(OTepHBIX THU/IPOKCH/IOB

4.8

OO1mme XUMUYeCKWe CBOWCTBA KUC/IOT: XJIOPOBOJOPOJHOM, CEpOBO/OPOJHOM,
CepHHCTOM, CepHOM, a30THOM, docdopHO, KpeMHHEeBOW, yrombHoN. Ocobbie
XUMHUYEeCKHe CBOWMCTBA KOHLIEHTPUPOBAaHHOM CEPHOM UM a30THOM KHCJ/IOT.

[TonyuyeHue KUcIOT

4.9

OO011re XUMHUYeCKHe CBOMCTBA cpeHUX cosieid. [TosyueHue comeit

4.10

HOJ'Iy‘-IEHI/Ie, CO6I/IpaHI/Ie, pacCrio3HaBaHuWe BOJAOpPOAd, KHUC/I0pPOAdd, dMMHdAKa,

YTJIEKHCIIOTO Tasa B 1aboparopun

4.11

HOJ’IyT—IEHI/Ie dMMHdK4, CepHOﬁ M a30THOI KUC/IOT B MPOMBIIIJIEHHOCTH. O6H_[I/Ie




C1I0Co0BI MoJiyueHusd MeTaJlJioB

4.12

I'eHeTHuUeCKas CBSI3b MeXAy Ki1dCCdMU HEOPraHUYeCKUX COE,E[I/IHeHI/II‘/JI

XuMHUyeckue peakum

5.1

Knaccugukaius XMMUUecKUX peakLidil 110 pa3/IWyHbIM [IPU3HaKaM: [0 YUCIY U
COCTaBy Y4YaCTBYIOL[UMX B peakLMU BeIecTB, IO TernaoBoMy 3¢deKTy, o

M3MEHEHHIO CTelleHel OKUC/IeHHs XUMUUEeCKUX 3/1EMEeHTOB

5.2

TernoBoit 3¢ PeKT XUMUUeCKOW peakliy, TEPMOXUMHUUYECKUe ypaBHeHUs. DK30-

W SHAO0TEPMUUEeCKHEe DeaKIHhH. TEPMOXI/IMI/ILIECKI/IE YPaBHEHHA

5.3

OKUC/IUTETbHOBOCCTAHOBUTE/IbHBIE peakiuu. OKUC/IUTeTM U BOCCTAHOBUTEJIU.
[lpotieccbl  OKUC/IEHWST W BOCCTaHOBJIEHHs.  OJIEKTPOHHBIN  OamaHc

OKHC/IMTE/TbHOBOCCTAHOBUTE/IbHOM peakiun

5.4

Teopust 31eKTPOIUTHYECKOM Jucconualui. KaTuoHbl, aHUOHBI. DJIEKTPOJIUTHI U

HE3JIEKTPOJIUTHI. CusbHBIE U C/1a0ble 3JIEKTPOJINTHI. CTereHb Agucconranymn

5.5

Peakiun MOHHOTO OOMeHa. YC/OBHSI TNPOTeKaHWs peaKl[iii MOHHOTO OOMeHa,

TOJIHbIE U COKpaIlléHHble HOHHbIE YDaBHEHUS peakLvii

XUMUA U OKpysKarolas cpefia

6.1

BeimlectBa ¥ MaTepuasbl B TOBCeJHEBHON >KM3HM uesoBeKa. be3omacHoe
WCTIONb30BaHUe BeIeCTB M XUMHUUECKHX peakluii B jabopatopud U OBITY.

HepBaﬂ TMOMOIb IPpHU XUMHUUYECKHX 0XKOT'aX U OTPABJ/IEHHAX

6.2

XYUMHUUeCKOe  3arpsi3HeHue  OKpy’Kawlled cpefbl  (KUCJIOTHbIE — TOXKAH,
3arpsi3HeHle TI0YBbI, BO3/lyXa U BOJOEMOB), CMOCOOBI ero TMpeAoTBpallleHus
[IpenenbHas pomyctumasi KoHuUeHTpauusi BewlectB (IT1JK). Pone xumum B
pellleHWHd SKOJOTMYecKux mpobseM. YcuieHuWe TapHUKOBOro 3QdekTa,

pa3pylieHre 030HOBOI'o Cj104

6.3

[TpumeHeHue cepbl, a30Ta, docdopa, yriepoja, KpeMHUS U UX COeAVUHEHUH B
ObITY, MeAWI[MHe, TMPOMBIIUIEHHOCTH W CEeJIbCKOM XO03sHcTBe. IIpumeHeHue
METa/VIOB W CIIaBOB (CTa/lb, UYT'yH, [AIOPaTIOMUHHM, OpoH3a) B OBITY U
TIPOMBIIILJIEHHOCTH UX coefiuHeHU. [ToHsATHe 0 KOPPO3WU MeTaslyioB, OCHOBHbIE

C1I0Co0BI 3dllJUTHI KX OT KOPPO3WH

6.4

[IpupojHble HCTOUHUKHU YIJIeBOJOPOZOB (yrosb, TIPUPOAHBIA Ta3, He(dThb),

TIPO/IYKTBI UX TiepepaboTKy (0e€H3UH), UX POJIb B OBITY U TIPOMBIIILJIEHHOCTH

6.5

HepBOHaanH:HLIe MOHATHST 00 OpraHrMYeCKux BeljeCTBaX KdK O COeAMHEHMHAX
yrjiepoza (METaH, 3TaH, 3TW/IEH, alleTU/IEH, 3TaHO/I, IVIMLIEPHWH, YKCYCHasA KI/ICJ'IOTa).

TTonsiTvie 0 GMOJIOTHUECKH Ba)KHBIX BEIIeCTBAX: JKUPaX, Oe/kax, yrineBoiax — M UX




POJIX B )KM3HH Ue/IOBEKA

7 Pacuétsr:
7.1 1o ¢hopMyaM XUMHUeCKUX COeJMHeHUN
7.2 Macchl (MacCOBOM) [10/11 paCTBOPEHHOIO BellleCTBa B pacTBOpe
7.3 10 XMMHWYeCKVM ypaBHEHUSM




YUYEBHO-METOJUYECKOE OBECIIEYHEHUNE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYHEHUKA

» Xumus, 8 knacc/ 'abpuensHa O.C., Octpoymos W.I"., Cnagkos C.A.,
AxiuoHepHoe o61iectBo «M3maTenbcTBo «IIpocBelijeHre»
» Xumus, 9 knacc/ IN'abpuensu O.C., Octpoymos WU.T"., Cnaakor C.A.,

AximoHepHoe o0111ecTBO «M3marenscTBo «IIpocBelijeHye»

METOANYECKHWE MATEPHAJIbI V11 YUUTEJIA

O PPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETH

NHTEPHET
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