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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTrO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOM MPOrPaMMBbl OCHOBHOTO 00IIIET0 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuM Na€T MPEJCTaBIECHUE O IENAX, OOIIel CTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE coJiepKaHue,
MpeayCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPEAEISIET KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeaMera i
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEILHOCTH O0O0YyYalolmerocs I0 OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAtOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUd M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJIi  caMOpa3BUTUSL U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITEIhHOCTH,
OKCTIIEPUMEHTAIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM IS TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUarOIINXCS;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOyYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMmera, KOTOpPbIM  SABISETCS  MEeJaroruuyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTaHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHSL:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOLIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUM W3 paHee W3YYEHHBIX YUYEOHBIX MNpeaMeToB: «OKpyX alolmuid MUp»,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHHE 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBHI.
3amaua y4eOHOTO MpeaMeTra COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX TOJIOKCHUH,
JOCTYIIHBIX 000OIIEHH MHMPOBO33PEHUYECKOIO XapakTepa, s3blKa HayKd, B



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMHYECKHUX PeaKiHii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUU B YYEOHO-IIO3HABATEIILHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YCHHUE MPUOOPENTU TaKUE 1IN, KaK:

— (opmupoBaHHe MHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAaYyYHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIoBHi, CIOCOOCTBYIOIIUX MPUOOPETEHNIO 00YYarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHMHA OOBSACHATH M OILICHWBATH SIBJICHUSA
OKpY’KaIOIero MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, TMOJyYeHHBbIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh HUX IpPHU PEIIEHUHM NpoOJeM B TMOBCEJHEBHOW XKU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUYECKUX OTHOILIEHUH,
MOHMMAaHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKH HKOJIOTHUYECKU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs  OOINEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I HM3yYyeHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 0011eT0 00pa3zoBanus, coctasisier 130 gacos: B 8 kiacce — 66 gacos (2
yaca B HeJlelo), B 9 kitacce — 64 yacoB (2 yaca B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHSI B CUCTEME HayK.
Tena u BemjectBa. du3nMueckue CBOWCTBA BEIIECTB. ATrperaTHO€ COCTOSHUE
BemlecTB. [loHsATHE O MeTofax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢Gopmysna. BajaeHTHOCTP aTOMOB XHUMHUYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBasi A0JI1 XUMHUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYEeCKUEe U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEeAKIUH (COeTUHEHNs, Pa3I0KEHHUsI, 3aMEIEeHUs], OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYHU, MPOKAIMBAHUE
METHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIIOTOMN) SBJICHUM, HAOMI0IeHUE U
OMHUCaHWE TMPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasjioxkeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmoieiicTBre xkene3a ¢ pactBopoM conu meau (1),
U3Y4YeHUE CIOCOOOB PA3JCICHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLISAIUSA, XpoMaTorpadusi, MpoBeJeHNUE OUYNCTKH MOBApEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3gyx — cMech razoB. CoctaB Boznyxa. Kucimoposn — 3ieMeHT U mpocToe
BemecTBo. Haxoxnenue kucimopoia B mTpupoae, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHCIOpoJa B JIA0OpaTOpUM H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoze. O30H — ajutoTporHas MoAuGUKaIsS KACIOpOoaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTta, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — anemMeHT u mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boibl B IPUPO/IE.
3arps3HeHHne NpUPOIHbIX BoJA. OXpaHa U OUUCTKA MPUPOIHBIX BO/I.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. ®dusnueckue U XUMHUYECKHUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHoBaHMM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axkruBHoctm meramoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMNMPEEICHUE COAECPKaHUs KHUCIOPOAa B BO3AYXE, MOJIYyUYCHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHWE, PACNO3HABAaHHUE W HW3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE  BHUEOMATEpHAJIOB),



HCCIIeOBaHNE O0pa3loB HEOPTraHWYECKWX BEIMIECTB Pa3IMYHBIX KJIIACCOB,
HaOJFOICHNE M3MEHEHUSI OKPACKM MHIUKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
u3ydyeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, MOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHWM, BBITECHEHHWE OJIHOIO MeETajula JPYTMM M3 PAacTBOpA COJIM, PEIICHUE
AKCIEPUMEHTANBHBIX 33/lad Mo TeMme «BakHeilne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOTMBITKM KIACCU(PHUKAIIMA XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [leproanueckasl cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas U JJIMHHONEpPUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3WyecKUil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnbl. OnexkTponbl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUsl pajJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrpyImaM U epuoaam.

3nauenue [leprnonnueckoro 3akona u [leproanyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (moyisipHass W HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHe OOpasloB BEHIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAMHEHUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€M MpPH W3YyYEHHM XMMHHU B 8 Kjacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAaHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAyYHbIH (akT, rUroTe3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TMePUOIUIHOCTh, HAOIIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, DJIEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJIIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, Kaus, KalblUusi M HX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiysa XuMAYeCKUX peakiuii Mo pa3IuvyHbIM MIPU3HAKAM (10 YHUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeraoBomy 3ddexty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peakmuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsaTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIMTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMKA C  HCHOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 37€KTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpalll€éHHbIE HWOHHBIE YypaBHEHUsI peakiuidl. CBOICTBa KHUCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSITHE O THApOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAILNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTauioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIICKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed W COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUaNIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakiuu pasfioKEHHUs, COCTUHEHMs), paclo3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CTENEeHU okucieHus. CTpoeHrue U (PU3HYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMETaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHW3M YeJOBEKa. BaxkHeWlme XJIOopuabl U UX
HAaXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOU(MUKAIIIN KUCIOPOIa
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE CcBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST KJjacca KHUCJIOT U crnenuduyeckne). XUMHUYECKUE PEaKINu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHoco0a TMOMy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKIMs Ha



cyiabdaT-uoH. Haxoxnenue ceppl U €€ COCAMHEHHM B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAKOIIEH cpeAbl COEIUHEHHSIMH cepbl (KHCIIOTHBIE JOK[IH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPHUPOJIE,
dusznyeckue U XxuMuyeckue cBoiictsa. Kpyroopot a3ora B mpupone. AMMHUak, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, oMyyeHHe U mpuMeHnenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (PU3MYECKuEe U XUMUYECKUE
CBOMcTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenu(puyecKue).
Hcrnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COEIMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIIM, 3arpsi3HEHUE BO3/AyXa, MOYBbl U BoxoémoB). docdop,
ayoTpornHele Monupukanuu ¢docdopa, u3NUECKUE U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3nemMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOMCTBA, JEHCTBHE Ha JKUBbIE OpPraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0GanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUEeCKUe U XUMHUYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
IPOAYKThl UX mepepadoTku (OEH3MH), UX POJb B OBITY U HPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAaX: XKMpax, OejKax, yriieBojax — U ux
poJiM B JKH3HM 4YEJIOBEKAa. MaTepualbHOE €IWHCTBO OpraHUYEeCKUX U
HEOPTraHWYECKUX COEIMHEHUN.

KpemHuuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, IMOJIyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacTtaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kucinore. CHIMKaThl, X UCIOJIb30BAHUE B
ObITY, B MPOMBIIICHHOCTH. BaxxHelne CTpouTeNbHble MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl O€30MacHOTO WCIOIH30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3IOB HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawmue (PU3NYECKHe W XUMHYECKHE CBOMCTBA
rajoreHOB M HUX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3lamMu XJOPUAOB (TajJOre€HUIOB), O3HAKOMJICHHE C
oOpasulamu ceppl €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHUE TIpoliecca OOYTIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBECHNE KaUeCTBEHHON peaKIny Ha cybdar-
WOH W HAOJIOJeHHWE TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOICTB aMMMakKa, MPOBEIACHUE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYECHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojyueHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX pPEaKIMil Ha KapOOHAT U
CUJIMKAT-MOHBl W W3YYE€HHE TMPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIIIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o TeMe « BakHeunme HeMETAIUTbl U UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX SJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxeHus B llepmogmyeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKUH  PAX
HaMpsHKeHUN MeTawioB. Ou3nyeckne U XUMUYECKUe CBOMCTBAa MeTaiioB. OOmue
CHOCOOBI TIONy4eHUs] MeTaioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTryH, JIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTampl: noyoxkeHue B llepuognueckon cucteMe XMMHYECKUX
sanemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJECHUE B MPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUuasl 1



TUJIPOKCUIBl HaTtpusi W Kanuda. [IpuMeHeHuWe MIeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyno3emenbHbIE METAUIbI MarHuid MW KalblMH: IIOJIOXKEHHE B
[Tepuomnueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoje. PU3NUEeCKUe 1 XUMUUECKUE CBOMCTBA MarHusl
U Kanblus. Baxueilve coequHEeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MenpneneeBa, CTpoeHHE aToma, HaxoXJIeHUEe B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, TUAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KaJIbI[USl W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCITOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaOMFOIEHUE W OMMCAHKE MPOIIECCOB OKPAIIMBAHUS
MJJaMEHH WOHAMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenme
METAaJJIbl U UX COCIMHCHUS.

XHMMHUS M OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroUEend cpeanl (MpeaeibHas AOMyCTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamusi MeXIpeIMETHBIX CBSI3eW MpU H3yYEeHUH XUMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4e€pe3 HCIOJb30BaHME KaK OOIIUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®duzrka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJA, SJEKTPUUYECKUNU 3apsij, MNPOBOIHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITHYECKast
pemérka, CruiaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yIOOpEeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HbIE UCKOIIaEMbI€, TOIIIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU [OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS .

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KW3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEpPHOM HH(pOpMaIMeil o
[IEPEIOBBIX JTOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHNUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIeATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAESATENbHOCTU MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINIM B TIpollecce OTOW y4ueOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKHM CBOMX TOBApPUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABJISAIOLIME
OCHOBY [IJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJIBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATypoO, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBAMU HH(OPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHWI0 U TO3HaHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HUCCIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOJIIO/IEHUSI TpaBui OE30MAaCHOCTH TpU  OOpaleHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHOro posa,
yBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOJAOHKEHHUS 00pa3oBaHus C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHON po(eCCUOHATBHON IE€ATEIBHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJalITUPOBATHCS B IPO(HECCHOHATIBHOU CpEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU LEJIECO00pa3sHOE OTHOIICHHWE K MpHUpOJe KaK MCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEECHUS MTPU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaLIHSIX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, NI
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I TOBBIIEHUS
YPOBHSI  AKOJIOTMYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yNbTaTOB BBIIEISIOT 3HAYMMbBIC IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TEOpus,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpCAJIbHbIC yueOHbIE NeiCcTBUs (TTO3HABATEILHEIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 00ECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHMPOBAHUIO U OCYIIECTBIICHUIO Y4EOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HKCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHU (BBIACISATH WX XapaKTEPHbIC
MPU3HAKKW, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUSI U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MNPUUYUHHO-CIICJICTBEHHBIE CBSI3M MEXIY OOBEKTAMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PACCYXIACHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, [0 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIEcCCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIIECTBEHHBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJO0M Mpoilecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, popMmyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh PA3IUYHbIE METOJBI W 3allpOChl MPU TMOUCKE U O0TOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJIU3UPOBaThH B IIpollecce Y4YeOHOW U
MCCJIEIOBATENLCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHKATHBHBIE YHHMBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTb BONPOCHl (B XoA€ Juanora M (WIM) TUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1ab0paTOpHOTo OMbITa,
nabopaTopHOI pabOThI O UCCIIEAOBAHUIO CBOIMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyx1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSTh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe nmnpeaMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CHOCOOBI



NEUCTBUM, crenupudecKkue s TpeAMETHOW o0mactT «XUMHS», BHIIBI
JEATeIbHOCTH 1O  MOJYYEHHIDO HOBOTO  3HAHUS, €ro UHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKAN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmu,
AIpO aTOMa, JJIEKTPOHHBIMA CJIOW aroma, aTOMHas OpOHUTallb, PaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBS3b, MOH, KaTUOH, aHMOH, PACTBOp, MaccoBas J0Ji1 BEIIECTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BATh XHWMHUYECKYIO CHUMBOJMKY ISl COCTaBieHUS (opmyl
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJiGHTHAasT M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpeiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXpPAaHEHHS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHA ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3judaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», mManeie U
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepuomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U pacTpeeieHUe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJacCU(PUIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIIMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIoMl U
7abopaTopHbIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O W COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCJIOpPOJAA), HPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAECTEHHOM MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(ytakMyc, dheHondTaienH, METUIOPAHK U JPYTHUE).

K xonIy 00yueHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKMX TMOHSATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, HWOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0KHOE€ BENIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUYIECKast CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJIIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJiu3aTop, XHMHYECKOE€ paBHOBEcHE, OOpaTUMble U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJIEHHUE,
ATOTPOTHs, aM(POTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIS COCTaBJICHHS (HOpMys
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuogmueckoro 3akona J[. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHUYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoarpynmna (A-rpynma)» U «modooyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUUN B
npeaenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEHEeNd OKUCICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIECTB, MOJTBEPXKIAs OMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS pEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JTMYHBIX KIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJEKYISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coON0aTh  MpaBWja  MOJB30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia oOOpalmieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONYYCHUI0O WU COOMPaHHUIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JIEATeIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBIM U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuecTBo yacoB
Ne HaumeHoBaHuUe pa3iesioB H DJIeKTpOoHHbIE (HU(POBHIE)
KonTposabHubie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHble XUMHYECKHE OHATHUS
Xumus — BakHas 00J1acTh
11 ©CTECTBO3HAHUS U 5 2 bu6mmoteka [IOK
' MPAKTUYECKOU €SI TEITbHOCTH https://m.edso00.ru/7f41837c
YeJioBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6nuorexa [IOK
' peakiuu https://m.eds00.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 5 bubmuoreka [JOK
' 00 okcHuaax https://m.edso00.ru/7f41837c
Bonopoa. ITonstue o kuciorax bubnmnorexka HOK
2.2 8 1
1 COJIAX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHMAX https://m.edso00.ru/7f41837¢c
0]
54 CHOBHBIC KJIACChI 1 1 1 bu6nuoreka [IOK

HCOPTaHNYCCKUX COE€IUHEHUH

https://m.edsoo.ru/7f41837¢c

Hroro 1o pasneny 30

Pasnen 3. [lepunoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKIuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUUYECKUX 3jiemMeHToB 1. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIC PEAKITUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

14

66

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c




9 KUIIACC

KoanyectBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBblie
Ne ni/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 bubnuoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOPaAxX https://m.edso0.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakKTepUCTUKa XUMHUUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa LTOK
' Py - -eP https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 bubmorexa [TOK
' PYEHL. ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO11ast XxapaKTepUCTHKA XUMHYECKUX
2.4 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [JOK
' . PYHIEL post https://m.edso0o.ru/7f41a636
KPEMHUI U UX COeAMHEHHUS
HWroro no pazneny 25




Pa3gen 3. MeTa/iIbI M HX COeTUHEHU S

. bubnuorexa [IOK
31 Obmwe cpojicTsa MeTaIIOB 4 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxxueiimue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 2 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 64







IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne uudposeie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1 bu6mmorexa [IOK
yeJjoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [TousiTe 0 MeTOAAX MO3HAHMS B XUMHH 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuisa paboTbl
3 B J1a0OpaToOpuu U MPUEMBI 00paIeHHs ¢ 1 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2 «Pa3nencHue
5 cxlfljeceﬁ (Ha I/III)VIC € OYHCTKH H(f;a €HHOI 1 1 bubmorexa [JOK
pHMep p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmorexa [IOK
6 A 1
TOMBL H MOJICKYIIBT https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKHE DJIEMEHTBI. 3HaKU (CUMBOJIBI) 1 bu6mmorekxa [IOK
XHUMHYECKHUX AJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThic U CII0KHBIEC BEIIECTBA 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MONCKYIISIPHOEC YUCHHE 1 bubmmorexa [OK
YIApHOE ¥1 https://m.eds00.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubnmoreka [JOK




Xumunyeckas popmyina. BaneHTHOCTh aTOMOB
XUMHUYECKUX IJIEMEHTOB

OTHOcHuTeNnbHAsA aTOMHAas Macca.

https://m.edsoo.ru/ff0d2eae

bubmuorexa [JOK

11
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMAYECKOTO 3JIEMEHTa B bubmuorexa [JOK
COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Mousib. Mossipaast bubmuorexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMUMHUYECKUE SBICHUS. bubnuorexa [JOK
Xumuyeckasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycinoBus NPOTEKAHUS bubnuoreka [IOK
15 .
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEIIECTB. bubnnoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienus kojimuecTBa, MacChl BEIIECTBA 10 bubnuoteka [JOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edso0.ru/ff0d5708
Knaccudukanmst XuMuUuecKux peakiuii
18 (coe I/IHq;HI/H[H a3JI0KECHUS 3a1\IZe elims[ bubmmorexa [JOK
A P > SANCTHEHIEL hitps://m.eds00.ru/ff0d3t34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnukoneauct. O6o0eHne u bubmmorexa [JOK
t AHCT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 Konrtponsnas padora Nel o teme «BemecTa bubnnoreka [JOK
A XUMHAYECKUE PEAKLIANY https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
21 Kncn}(;xo — 3JIEMEHT U TIPOCTOE Beﬂy:CTBO bubmorexa HOK
poA P - ' https://m.edsoo.ru/ff0d448e
O30H
22 du3nYecKue 1 XUMUYECKHE CBOMCTBA bu6mmorekxa [IOK




KHCIIOpo/ia (peakIuK OKUCIICHHS, TOPCHHE).
ITonsaTHEe 00 okcUmax

CriocoOsl MosTy4eHus KUCI0poia B

https://m.edsoo.ru/ff0d4614

bubmuorexa [JOK

23 0 .
11abOpaTOpHH H HPOMBIUICHHOCTH https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TermmoBoit 2 hHEKT XUMHUUESCKON PEaKITNH,
24 TIOHSTHE O T(i)q)MOXI/IMI/I‘-IeCKOM paBHeHI/H/I bubmmorexa [JOK
P P : https://m.eds00.ru/ff0d4790
9K30- ¥ SHJO0TEPMHUUECKHUX PEaKIMIX
Tormnueo (HedTh, Yroib U METaH).
25 3ar $I3H€I§I/Ie(1];03 . a, CIIOCOOBI Zro bubmmorexa [JOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «ITonydenue u cobrpanue KUCIopoia bubmmorexa [JOK
i . p pOAa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Boxopon — s51eMeHT U IIpOCTOE BELECTBO. bubnnoreka [JOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4ddo
28 dusnvecKkue 1 XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo0.ru/ff0d4ddo
29 [ToHsITHE O KUCITOTAX U CONSAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TOTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
31 «[lony4yenne u cobupanue BOAOPOIA bubmmorexa [JOK
i onp AIOPOA, https://m.eds00.ru/ff0d4f42
W3YYCHHE €r0 CBOWCTBY
. bubnmoreka [JOK
32 M i . A
ONAPHEIH 00BEM rasoB. 3ako ABOrazpo https://m.edsoo.ru/ff0d542e
33 Breruncnenus o0b€Ma, KOTHUECTBA BEIIECTBA bubnmoreka [JOK




rasa o ero U3BECTHOMY KOJIHYECTBY
BEIIECTBA WIIN 00BEMY

Boruncnenus 00bEMOB ra3oB M0 ypaBHEHHUIO

https://m.edsoo.ru/ff0d55a0

34 €aKI[MH Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LHOK
peart 5 https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
35 dusnueckue U XUMUYECKHE CBOMCTBA BOJIbI bubmorexa [IOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36 C i. I1 o
octaB ocHoBaHMi. [loHATHE 00 MHAMKATOPAX httos://m.edsoo.ru/ffod59e2
Bona xak pactBoputens. HackimeHnHbie 1
37 HEHACHIILIEHHBIE PacTBOPEL. MaccoBas 101 bubmorexa HOK
H p prt. a https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o teme
38 «ITpuroroBneHne pacCTBOPOB C OIPEACIEHHON bubmorexa HOK
P . . P p ped https://m.edsoo.ru/ff0d5eba
MaccOBOM J0JI€i pacCTBOPEHHOTO BEIIECTBA
39 KonTponbnas padora Ne2 o teme bubnuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiacCupUKALIUS, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIIOB
42 OcHoBaHUs: cCOCTaB, KJIacCH(pUKAIIHS, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [losnydyeHne n XUMHYECKHE CBOWCTBA bubmuorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarus, bu6mmorekxa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2




bu6mmoreka [IOK

45 ITonyyeHue U XUMHUYECKUE CBOMCTBA KUCIIOT
v https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnnoreka [HOK
MOJy4YECHUS, XUMUUYECKHE CBOMCTBA https://m.edso00.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnnorexka [HOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
48 I'eneTnyeckas cBA3b MEXKIY Kilaccamu bubnnorexa [HOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o001eHre u cucTeMaTr3als 3HaHHI
B H https://m.edso00.ru/00ad9ch2
50 KonTponbnas padorta Ne3 no teme "OcHOBHbIE bubnnorexa [HOK
KJIACChl HEOPTraHUYECKUX COCTMHEHM" https://m.edsoo.ru/00ad9ela
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XUMHUYECKUX dJIeMeHTOB. [ToHsATHE O rpymmax bubmorexa HOK
’ pyn https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 2JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cucTeMa XMMU4YecKux annemMeHToB . U bubmorexa HOK
o https://m.edso0.ru/00ada52c
Menneneena
53 [Tepuospl, rpynibl, HOATPYIIIBI bubmorexa HOK
PHOEL, TPYTHEL, HOATPY https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubmuorexa [JOK
N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 aneMmeHTOB [leproanyeckoit cucrems J[. 1 bubmorexa HOK
pHoa o https://m.edsoo.ru/00ada6bc
MenpeneeBa
56 XapakTepucTHKa XUMHUECKOTO 3JIEMEHTA 1O bubmunorexa [JOK




ero noJjioxkeHuto B [lepronuueckoit cucreme
. 1. MenneneeBa

3nauenue [leprnoanyeckoro 3akoHa ajis

https://m.edsoo.ru/00ada824

bubmuorexa [JOK

S7 DABITIA HAYKH H__Hpaf(THKH' A 1. ! https://m.edsoo.ru/00ada96e
MeHeneeB — y4€HbIN, IEAAror U rpakIaHuH
PesepBusblil ypok. O000IIEHNE 1
58 CI/ICTIe)MaTmZp Hst 3HaHHfIHl / Becepoccuiickas 1 bubmorexa LOK
1t P https://m.edsoo.ru/00adb33c
poBepoyHas pabora
KonTponbnas padota Ne4 no teme «CtpoeHue
59 aroma. XuMu4deckas cBa3b» / Becepoccuiickas 1 bubmorexa LOK
’ p https://m.edsoo.ru/00adb486
poBepouHas paboTa
60 DIEeKTpOOTPULIATEIbHOCTh ATOMOB 1 bubnnoreka [JOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
61 HMonHas xumueckas caise 1 https://m.edsoo.ru/00adac34
62 KoBaneHTHas nonsipHas ¥ HEMOJSIpHAs 1 bubnnoreka [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
63 Crenens, oxncnenns 1 https://m.edsoo.ru/00adaab8
64 OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 1 bubmnorexa [IOK
peartt https://m.edsoo.ru/00adae28
bubmuorexa [JOK
65 OKHUCIUTEIN U BOCCTAHOBUTEIU 1 https:/m.eds00.ru/00adb076
66 PezepBHblit ypok. O600111eHNE U 1 bubnuorexa [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/00adb076
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
[Iepnonnueckuit 3akoH. [lepuonnueckas
1 cUcTeMa XMMHUYECKHUX deMeHToB . U 1 bubmmorexa [JOK
T https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
2 XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK
p P https://m.edsoo.ru/00adb6h6
MIEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubnnorexa [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buipsl XumMHu4ueckoil CBSA3U U THIIBI 1 bu6mmoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
O6061enue o teme «IloBTOpeHue u
5 yriyOJieHre 3HAaHUW OCHOBHBIX Pa3eiioB 1
Kypca 8 kiacca»
5 Krnaccudukanus XuMHYEeCKUX PEeaKIIHii 1Mo 1 bubnunorexa LIOK
pa3TAYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMHUYECKOUN peaKIuu.
7 [ToHsITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1 bubnworera LHOK
P https://m.edsoo.ru/00adbe9a
peakuusx
[TonsTHE O XUMHYECKOM PAaBHOBECHH.
3 @DaKTOpHI, BIUSIOLIAE HA CKOPOCTh 1 but6mmoreka [IOK

XUMHYECKOU pCaKknuuu U MOJIOKCHUC
XUMHYCCKOI'O paBHOBECUA

https://m.edsoo.ru/00adc28c




9 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 371€KTPOIUTUYECKON JUCCOLMALINH. bubmmoreka [JOK
10
CuIibHBIE U CJTa0BIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIe ypaBHEHUS peaKIui bubmorexa LIOK
yp pearh https://m.eds00.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT U OCHOBaHUM
12 B CBETE MPEJCTABICHUI 00 bromorexa LIOK
P N https://m.edsoo.ru/00add5d8
AICKTPOJUTUYECKON JUCCOIHAITTT
XUMHYECKHE CBOMCTBA COJICH B CBETE
13 MPEJICTABICHUI 00 IICKTPOJIMTHICCKOU bubmmorexa LIOK
bes P https://m.edsoo.ru/00add8b2
JACCOLNAITIN
bubnuoreka [{OK
14 O06001IeHNe U CUCTEMATH3A 3HAHU
HHICHHE H CHCTEMATHSAMI SHARHIH https://m.edsoo.ru/00add9d4
KonTponbnas padorta Ne2 o teme
15 «INEKTPOTUTHIECKAS TUCCOITUAITHS bubmmorexa LIOK
p A THATI. https://m.edsoo.ru/00addd12
XUMHYECKHUE PEAKIIUU B PACTBOPAX)»
16 ITpakTruyeckas pabora Ne 1. «Pemenune bubmuoreka [IOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
17 [TonsiTue o ruaponuse conei buomrorexa LIOK
AP https://m.edsoo.ru/00addecO
18 OO1m1ast XapaKTepUCTHKA TaJIOT€HOB. bu6muoreka [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBoaopoA. ConsiHasi KUCIIOTa,
19 XHMHYECKHUE CBOMCTBA, IMOJTyICHUE Bubmmorexa [IOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTuueckas pabora Ne 2 o Teme bubnmoreka [JOK

«[ToyueHne COMAHON KUCIOTHI, U3yUEHHUE €€

https://m.edso0.ru/00ade348




CBOICTBY»

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

bubnunoreka LIOK

21 €aKIIMi, €CJTM OJIMH U3 PEearceHTOB JIaH B
peari, A P A https://m.edsoo.ru/00ade488
M30BITKE
99 OO6mmas xapakrepucTtuka 31emMeHToB VIA- bubnmnoreka HOK
TPYIIIIbI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(DUKALIUU CEPHI.
23 Haxoncp €HUE Cephl H(lzaé coe I/IHCII){I/Iﬁ B bubmmorexa [JOK
A p Uﬂ https://m.edsoo.ru/00ade64a
pupoie. XUMUYECKHE CBOHCTBA CEPBI
24 CepoBonopo, ctpoenue, pu3nueckue u bubmmoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcunet cepbl. CepHas KHCIIOTa, (PU3HUECKUC bubmmoreka [JOK
Y XMMHYECKHE CBOMCTBA, IPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKkIlni, JIeKalllle B OCHOBE
26 MIPOMBIIIIJIEHHOT'O CII0C00a MOIy4YeHHUs bubmuoreka [IOK
CEPHOU KUCJIOTHI. XMMUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEUHEHUSIMU CEPbI
97 Brruncnenne MaccoBoi 101 BbIXO/a bubnuoreka [{OK
MIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
OO6mas xapakTepucTuka 31eMeHToB VA-
28 IpyHmsl. A30T, pacIIPOCTPAaHEHUE B IIPUPOJIE bubmmorexa TOK
Py ’ » pactipoctp . pHpoe, https://m.edsoo.ru/00adeea6
(bu3nuecKkre 1 XUMHUYIECKHEe CBONCTBA
29 AMMUak, ero Gpu3nYecKue 1 XuMHU4YECKHe bu6muoreka [JOK
CBOWCTBA, MOJIyY€HHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
IIpakTuyeckas padora Ne 3 o Teme
30 «[Tony4yeHrne aMMuaKka, U3y4eHHE ero bubmmorexa [JOK
. i 13V https://m.eds00.ru/00adf180
CBOMCTBY»
31 A3oTHas kuciora, e€ Gusndeckue u bubnmoreka [JOK




XHMHYECKHE CBOMCTBA

Hcnons3oBanre HUTPATOB U COJICH aMMOHUS
B KaU€CTBE MUHEPAIbHBIX YA0OpEHUH.

https://m.edsoo.ru/00adf306

bubnunoreka LIOK

32
XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIICH https://m.edso0.ru/00adf518
Cpelbl COeIMHEHUSIMU a30Ta
docdhop. Oxcun dpocdopa (V) u pochopuas
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubmmorexa LIOK
L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MUHEpaJIbHBIX YI00pEeHU. 3arpsi3HeHNe bubmmorexa [JOK
PATILHLIY YAODPEHIIL. Sarp https://m.edso00.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
35 Yraepon, paclipoCcTpaHEHHUE B IPUPOJIE, bubnnorexa [JOK
(du3nyecKre U XUMUICCKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yraepona, ux Gpusnveckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bu6mmoteka IIOK
po0JIeMBbl, CBA3aHHBIE C OKCUIOM YIJepoa https://m.edsoo.ru/00adfebe
(V)
bu6mmoteka IIOK
37 h% S
POTBHAT IHETOTa 1 €e coH https://m.edsoo.ru/00ae006¢c
[TpakTuueckas padora Ne 4 mo Teme
38 "I_I;OJI €Hue IJ)'ICKI/ICHOFO rasa Bubmmorexa [IOK
i o ' .\ https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakius Ha KapOOHAT-HOH
39 [TepBoHavabHBIC TOHATHS 00 OPTAHMYECKUX bubnuotexa [JOK
BEIIECTBAX KaK O COEMHEHUSX YriIepoia https://m.edsoo.ru/00ae054e
but6mmoreka [IOK
40 Kpe i M ero coeinHe
PEMIIH H er AHHCHITA https://m.edsoo.ru/00ae080a
41 [IpakTuueckas pabora Ne 5. Pemenue bubmmoreka [JOK

OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME

https://m.edsoo.ru/00ae0bf2




«BaxkHel e HeMeTalIbl U UX COCOAUHECHUA»

KonrtponsHas padora Ne3 o reme

bubnunorexa LIOK

42
«Baxxuelnme HeMeTaUIbl U UX COEIUHEHUS https://m.edsoo.ru/00ae0el8
OO01mmas XxapakTepruCcCTHKa XUMUIECKUX

43 3JIEMEHTOB — METaJJIOB. MeTajuindeckas bubmuorexa [JOK
CBSI3b M METAJUIMYECKAS] KPUCTAIUINYECKAs https://m.edso0.ru/00ae103e
pemérka. GU3NYECKUE CBOWCTBA METAIIJIOB
XHUMHUYECKHE CBOMCTBA METAILIIOB.

44 DIEKTPOXUMHAYECKUN DA HAPSHKESHUH Bubmiorexa OK

P P p https://m.edsoo.ru/00ae1156
METaJIJIOB
O61ue cnocoObl MOTyYeHHUS] METAJLIOB.

45 CrnnaBel. Berunciaenus o ypaBHEHUAM bubnuoreka [IOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COACPKUT MPUMECH

46 IToHsATHE O KOPPO3UHU METAIIIIOB bubnnorexa [JOK

pP https://m.edsoo.ru/00ae1278
bubnmorexa LIOK

47 €JI0YHbBIE METaJUIEI
m https://m.edsoo.ru/00ael4b?2

48 OKCHIIBI U TUIPOKCUIBI HATPUS U KaIUSA Bubmiorexa OK

A s g p https://m.edsoo.ru/00ael14b2
[[lemouHo3eMenbHBIC METAIIIBI — KaJIbIHA 1 bubmuoreka [{OK

49 .

MarHui https://m.edsoo.ru/00ael5e8

50 Baxueinye coeqUHEHNU KaJIbIAA Bubmorexa IOK

a B https://m.edsoo.ru/00ael5e8

51 O000111eHIE U CUCTEMATH3AIIU 3HAHUI

but6mmoreka [IOK
52 JKécTkoCTh BOMBI M CIOCOOEI €€ yCTpaHEHUS
g yerp https://m.edsoo0.ru/00ae1886
53 [TpakTuueckas padora Ne 6 mo Teme bubmmoreka [JOK




"YKEcTKOCTh BOABI M METOMABI €€ yCTpaHEeHHS"

https://m.edsoo.ru/00aelae8

. bubnuorexa [JOK
>4 AJlIOMUHHT 1 https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBOMCTBA OKCHIA U bubmmoreka [JOK
55 1
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
56 Keneso 1 https://m.edsoo.ru/00ae1d86
57 Oxcupl, Tuipokcu sl u conu xenesa (1) u 1 bubmmoreka [JOK
xenesa (1) https://m.edso0.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3AIU 3HAHUI 1
IIpaktrueckast padora Ne 7. Pemenne
59 3KIZ:r[e I/IMeHTaJ'II;HLIX 3a/1a4 110 TEME 1 bubmorexa HOK
p . a https://m.edsoo.ru/00ae3de8
«BaknHelne MeTaiIbl U UX COEIUHEHUS
Beruncnenus mo ypaBHEHUSIM XHMHUECKHAX
€aKINi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 i36BE“Ke WY CO, He )KI/ITII'I NMECH ’ 1 bubnmorexa IOK
Aep . p ' https://m.eds00.ru/00ae1750
Brrunciaenuss MaccoBOI TOJIM BBIXOJA
MIPOJYKTa PeaKiuu
61 O000111eHIE U CUCTEMATH3AIlU 3HAHUI 1
62 KonrtponsHast pabota Ne4 o reme 1
«Baxuelnime MeTayibl U KX COCTUHEHUS)
63 BemecTsa 1 maTepuansl B TOBCETHEBHOM 1 but6mmoreka [IOK
JKU3HU YeI0BeKa https://m.edsoo.ru/00ae3f50
XUMHYECKOE 3arps3HEHUE OKPYKAIOMIeh
64 cpensl. Pojib XMMUH B pellieHun 1 bubnmorexa LOK
p ’ p https://m.edsoo.ru/00ae4270
AKOJIOTMYECKUX MPoOIeM
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 64







ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [OHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, MPOCTOE BEILIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHasi M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAas Mmacca, MaccoBas J0Js XUMHUYECKOIrO
AJIEMEHTA B COEIMHEHUU, MOJIIPHBIM OOBEM, XMMHUYECKas peaxius,
KIacCU(pUKaLMsi  PEaKIHil: peakuud  COEAMHEHUS,  PEaKIHH
pa3IOKEHUs, PEAaKIHMW 3aMEIICHHs, peaknud OoOMeHa, JK30- U
HHJIOTEPMHUUYECKHE DPEaKLnu, TeIoBoM 3(deKT peakiuu, pacTBOp,

MaccoBas JI0JIsS BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX HOHATHUA U

MMPUMCHSATDH 3TU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBJI€HUS (GOpMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

14

PacCKpbIBaATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpCACIIATD BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHLIX

COETUHEHUIX

KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEAKIIUH BELIECTB, 10 TEIJIOBOMY 3P QeKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MacCChI

BC€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEeMEHTa Mo (Gopmyie

COCIUHECHMS,

BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBEHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIIOICHUE,
n3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peabHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHeline npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY
pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX IIOHATHI: OKCHU]I,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

ONpEAEATh MPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coenuHeHul no popmMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOIMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBa BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

Clel0BaTh IpaBWJIaM I[OJIb30BAHUS XUMHUYECKOM TOCYIOM H
1abopaTOpHBIM 00OPY/IOBAaHMEM, a TaK)Ke IMpaBUJIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMU IO BBINOTHEHHUIO
1a00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJTYYEHHUIO U COOUPAHUIO
ra3o00pa3HbIX BENIECTB (BOJOPOAA W KHUCIOPOJa), MPUTOTOBICHHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATh U MPOBOAUTh XUMUYECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IENOYEH ¢ KHUCIOT C TOMOIIBIO
MHAMKATOPOB (JakMyc, (peHoyTaaert, METUIOPaHXK U Ipyrue)
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmyeckuit 3akoH u Ilepmogmueckass cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN)
PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX MOHSITHH: SApO aToma,
DIIEKTPOHHBIA CJIOW aToMa, aTOMHas OpOWuTamb, paguyc aroma,

XUMHYECCKas CBA3b, IOJIIpHAad W HCEIOJISIpHad KOBAJCHTHasd CBA3b,




3.2

3.3

ANEKTPOOTPHUIATEIHHOCTh, WOHHAs CBS3b, WOH, KAaTHOH, AaHWOH,

CTETIEHb OKHUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE DJIEMEHTBI

OMKCHIBATh U XapaKTepu30BaTh TaOimuuHyo Gopmy llepuonnyeckoii
CUCTEMbl XMMHMYECKHUX DJIEMEHTOB: pa3iuyarh MOHSITHS «TJIaBHAs
noarpynna (A rpymma)» u  «mobounas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEPpUOabI

3.4

3.5

packpsiBaTh cMbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANIECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHX 3JEMEHTOB OT HX mnojioxeHus B Ilepuoanueckoit

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiMIle
«Ilepuonuueckass  cucrtemMa  XuUMHYeckux  asnemeHtoB  [I.U.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (cOCTaB M 3apsija  sjapa, oOlee 4YHcio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

3.7

9 KJIACC

OTpeAeNaTh  CTENeHb OKHUCJICHHUA DJIEMEHTOB B  OWHApHBIX
COEUHEHUSIX
ONpeNeNsiTh BUJ XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IpoBEepPsAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUUYECKHX TIOHSTHH: pPacTBOp,
ANEKTPOJUTHI, HEINEKTPOJIUTHI, JIIEKTPOIUTHYECKAsT AUCCOLUALINS,
peakiMy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakiuu,
OKHCITUTEITFHOBOCCTAHOBHUTEIILHBIC peakmum, OKUCITUTEb,
BOCCTAHOBUTEJb, OKHCIEHHME U BOCCTAHOBIIEHHE, aJUIOTPOIHS,
am(doTepHOCTh, XUMHYECKass  CBA3b  (KOBaJCHTHas, HOHHAas,

MeTaJ’IHI/I‘-IeCKa}I), KpucTtaJlindeCcKas peméTKa, CIINIaBbl, CKOPOCTb




XUMHUYECKOU peaKkuu

1.2

13

14

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H
MMPUMCHATDH 3TU MMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTaBJIAATb YPAaBHCHUA BHGKTpOHI/ITH‘IeCKOfI Jucconuanumy KHCIIOT,

nieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHHUS pEaKIHii

WOHHOI0 oOMeHa

PacCKpbeIBaTh CYIIHOCTHb OKHCIIMTCIBHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THX peaKHI/Iﬁ

1.5

MPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKkIuu

Ilo temam: «Hemerayuibl U uUX coequHEHUS» U «MeTalipl U HUX

COCIUHCHUA

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHME U crienu(pUUecKre XUMHUYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPXKIasi OIHCAHUE
pUMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XUMHYECKHUX PEaKUi

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCMMOCTH OT UX CTPOCHHA,
BO3MOXHOCTH IPOTCKAHUA XUMHUUYCCKHUX HpeBpaHIGHI/If/'I B pa3IMYHbIX

YCIIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYlIOH W
mabopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

3.1

MNpOBOAWTL PC€aKOWM, MTOATBCPKIAAIONINEC Ka4eCTBEHHBIA COCTaB
pa3JMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomua, kapOoHat, Qocdar, cunmkar, cynabdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHUIECKUX BEIIECTB
[To Teme: «XuMuUs 1 OKpy>Karomas cpeiar

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmu4eckux mnonstuil: [IJK

BCIICCTBA; KOPPO3Ud MECTAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaluu MBICJIUTEIbHON ME€ATEIbHOCTH —




aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIeHUE, CHUCTEeMAaTHU3aIrIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJICIICTBCHHBIX CBH3CI‘/JI —  JJId I/I3y‘-IeHI/ISI
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMid, eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUEe, W3MEpPEHUE, MOJCIHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

[lepBoHavaIbHBIE XUMUYECKUE TOHSATHUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4e€JIOBEKa. XHMHUS B CHUCTEME HaykK.
Tena u BemiecTBa. PU3MYECKHE CBOWCTBA BENIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

IlousTue o METOJax ITO3HAaHHA B XMMHUHU. Yucteie BC€IICCTBA U CMCCH. CnocoObl

pasaciiICHus cMmeceit

1.3

14

ATOMBI WH MOJICKYIJIBI. Xnumuaeckue 31eMeHThl. CHMBOJIBI  XMMHYSCKHX

351eMeHTOB. [IpocThie U C10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumuueckas Gopmysna. BaneHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi OISl XMMUYECKOT0 3JIEMEHTa

B COCIMHCHHNUN

1.5

1.6

1.7

KommuectBo BemectBa. Moisib. MosspHas macca. B3anmoCBsA3b KOJIMYECTBA,
Macchl W 4HCIA CTPYKTYPHBIX €IWHUI BemecTBa. Pacu€rel mo ¢dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

®Ou3nUecKnue U XUMHYCCKHE SIBIICHHUSI. XHMHYSCKAS peakuuda u eé IMPU3HAKH.
3akoH COXpPAHCHUS MaCChl BCIICCTB. XHUMHUYECKHE YpaBHCHHA. KJIaCCI/I(I)I/IKaI_[I/IH

XUMHUYECKHUX PEAKIUH (COeTUHEHMS, pa3I0KEHUs, 3aMellleHus, OOMeHa)

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYI0H, C MpaBUjIaMu
paboTel B Jsaboparopun U npuémMamu oOpamieHuss ¢ J1abopaTOpHBIM
o0opy/sOBaHUEM, M3yYy€HHUE M ONUcCaHhe (U3MUYECKUX CBOMCTB 00pasloB
HEOPraHMYeCKUX BeUIeCTB, HaOmojaeHue Quznyeckux (MIaBlIeHUE BOCKA,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIIKE, KUIIEHHE U KOHAEHCAllUs BOJAbI) U
XUMUYECKUX  (TOpeHHe  CBeYM, NPOKAIMBAaHUE  METHOH  IPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SBJIEHWW, HAOMIOJIGHHEe W OIUCaHWe
NPU3HAKOB MPOTEKaHMs XMUMHUYECKMX peakuui (pasjiokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPUIOM Oapusi, pas3jioKeHUe
runpokcuaa meau(ll) mpu HarpeBaHuM, B3aMMOJIEHiCTBHE XKele3a C pacTBOPOM

comma meau(ll), n3yuenune cmocoboOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




2.1

2.2

2.3

(buapTpOBaHUE, BBIMAPWBAHKE, TUCTUIUIALMS, Xpomatorpadus), MpoBEACHUE
OYNUCTKU HOBapeHHOﬁ coJu, HaGHIOIICHI/IC " OIIMCAaHUC PE3YJIbTATOB NPOBCIACHUA
OIBITa, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHS] MAacChl, CO3JaHHE MOJeNeH

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxneiiue npencraBuTenn HEOPraHMYECKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sineMeHT U mpoctoe
BenlecTBo. HaxokaeHuwe kuciaopoja B mpupoje, Gpusndeckrue M XUMUYECKHE
cBoiictBa (peakiuu ropenus). Oxcupapl. Ilpumenenue kucimopona. CrocoOb
MOJIy4YeHHUsl KUCIopoJa B Ja0opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

KUCIIOpoJa B mpupoe. O30H — alIoTponHas MOAU(GUKALU KUCIOPOoIa

TennoBoit 3PPeKT XUMUIECKOH peaKIui, TEPMOXUMUIECKHE YPaBHEHHSI, 9K30-
Y DHAOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCHJICHHE TApHUKOBOTO 3()(eKTa, pa3pyIIeHne 030HOBOT'O CJIOS

Bonopon — aneMeHT u mpocroe BemiecTBo. HaxoxkaeHue Boaopojia B MPUPOJIE,
¢usnyeckue W XUMHYECKHUE CBOWCTBA, IMPUMEHEHHUE, CIIOCOOBI TOTYYCHHUS.

Kucaote! u comu

2.4

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHHSIM

2.5

2.6

duznueckue CBOMCTBA BOAbBl. Bojga kak pactBoputTenb. PacTBOpEL.
HacellieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BELIECTB B BOJIE.
MaccoBass nmons BemecrBa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XH3HU uenmoBeka. Kpyroropor
BOJAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHBIX BoA. OXpaHa M OYHCTKa
MIPUPOHBIX BOJT

Knaccudukanuss neopranmdeckux coeauHenuid. Oxcunbl. Krnaccuduxarus
OKCHJIOB: cojeoOpa3ywomue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyronue. Homenknarypa okcuaoB. Dusznueckue M XUMHYECKHE

CBOICTBA OKCHJIOB. HonyquI/Ie OKCHJ0B

2.7

OcHoBanms. Knaccudukamnuss ocHOBaHUUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHnkiarypa ocHoBaHuil. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [Toirydenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucior. ®dusznueckue u
XUMHUYeCKHe cBoMcTBa KHcIOT. Psag aktuBHocTH MetaiuioB H.H. bekerosa.

[Tony4yenue kucaot

Comu. Homenknarypa coneil. @usznueckne M XUMHUYECKHE CBOWCTBA COJIEH.

ITony4yenue conen




2.10

I'ereTnueckas CBSI3b MECXKAY KilaCCaMU HECOPraHUYCCKUX COCI[I/IHGHI/II\/'I
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3.1

3.2

3.3

XUMUYECKUH  OKCHEPUMEHT: KayeCTBEHHOE OINpeAeNieHHEe  COAEpHKaHHS
KHCIIOpOJla B BO3/YyX€E, IOJIyY€HUE, COOMpaHue, paclo3HaBaHUE U H3YyUEHHUE
CBOICTB KHCJIOpOJa, HAOMIOJEHNE B3aUMOJCUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSL BOBHUKHOBEHUS U MPEKpallleHusl TOpeHus (I1okapa), 03HaKOMIIEHHUE C
oOpa3llaMu OKCHJOB U ONHMCAHME WX CBOICTB, IOJIy4e€HHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJoOpoAa (TOpeHHE), B3auMOJACHCTBUE
Bozopoaa ¢ okcuaoMm Meau(ll) (BO3MOXHO HCIIOIB30BaHUE BHICOMATEPHATIOR),
HaOmrozieHne OoO0pas3loB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PAa3IMYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aWMOJCUCTBHE BOJbI C MeTAJIaMU (HAaTpUEM M KaJbI[HEM)
(BO3MOXHO HCHOJb30BaHUE BUJEOMATEPHUATIOB), OIPENEICHUE PaCTBOPOB
KHCIIOT U INEJNOYel C MOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00pasloB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJEHHE W3MEHEHUs
OKpacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIEJIO0Yel, Hu3ydyeHue
B3aumoeiicTBuss okcuga meau(ll) ¢ pactBopom cepHOW KHCIOTBI, KUCIOT C
MeTaJlJIaMH, peakliuii HeUTpaln3alluu, MoJydeHue HEPACTBOPUMBIX OCHOBaHHIA,
BBITECHEHHE OJHOr0 MeTajula JpYyrdM M3 pacTBopa COJIM, pEIlICHHE
HKCIIEPUMEHTAJIbHBIX 3a/1a4y Mo TeMe «BakHeinme Kiacchl HEOPraHUYECKHX

COECTUHEHUI

Ilepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHrne aToMoB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

[lepBble TOMBITKM KJIACCU(UKAIIMU XUMHUYECKUX 2dyieMeHTOB. [lonsatue o
TPYIIAX CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENbHBIE METAILIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yrT am(pOoTepHbIE

OKCHU Bl U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctemMa XMUMUYECKUX 1eMeHTOB J[. M.
Meneneesa. Koportkonepuognas " JUIMHHOIIEPUOAHAS (bopmbI
[lepuoanueckoit cuctembl xuMHueckux odnemeHToB [[.M. Menneneesa.
Ilepponsl u rpynmsl. PU3MYECKUI CMBICI IOPAIKOBOIO HOMEpa, HOMEpPOB

neépruoaa v rpyIiibl 3JICMCHTA

Crtpoenue atomoB. CoctaB aToMHbIX sifep. M3otomnbl. Dnexktponsl. CtpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB NEPBLIX 20 XUMHYECKHUX DJISMCHTOB




3.4

3.5

[Tepuoanueckoit cucremol JI.M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA 110 ero nonoxxeHuro B Ilepuoauueckon cucreme .M. Menneneesa

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBOWCTB IO TpyINIaM U MEepHOIaM.
3nauenue [lepumoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUsS Hayku W npakTuku. .M. MennaeneeB — y4€HbId U

rpakJiaHuH

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

BHCKTpOOTpI/IHaTCJIBHOCTB XHMHYECKHX 3J1eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenp okucineHusa. OKHCINTEIFHOBOCCTAHOBUTEIBHEIC pCaKIuu. HpOHGCCBI

OKHCJICHHUS M BOCCTaHOBJICHU. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH HKCIEPUMEHT: H3Y4YeHHME O0O0pa3lloB BELIECTB METAIIOB H
HEMETAJJIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C pAacTBOpPAMU KHUCIOT U
LIeJI0YEH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAaHOBUTEJIBHBIX PEaKInid (TOpEeHUe, PEaKIUuy Pa3aoKeHUsI, COSTUHEHUS )

9 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

BemectBo 1 XUMH4ecKas peaKnus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX di1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMHUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, Kalblusi MU MX
COCAMHEHHI B COOTBETCTBUU C IOJOKEHUEM 3JIeMEHTOB B llepumoanueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHne BellecTBa: BHJAbl XUMHUYECKOM CBSI3U. THUIBI KpHUCTANIMYECKUX
pELIETOK, 3aBUCUMOCTDb CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJIa XuMudeckoi cBsizu. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BELIECTB (MEXAYHapoAHas U TpUBHAIbHAs). XMMHUUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJaccaM HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XMMUYeCKUX peakluil o pa3IMyHbIM MpU3HaKaM (110 YUCIy U
COCTaBY YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIIoBOMY 3¢¢eKTy, Mo

W3MEHEHHIO CTEIICHEH OKHUCICHHUS XHMHUYECKHUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,
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[0 Y4YacTHIO Karajau3aropa). OK30- U DJHIOTEPMHUYECKHE peakiuH,

TEPMOXUMHYECKHUE YpaBHEHUS. [[OHATHE O CKOPOCTH XMMHYECKON PEAKIMU

[Tonatue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH pEaKUUUd U TIOJ0KEHUE

XUMHYECKOI'O paBHOBECHUA

1.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUU,  IEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHuE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMHA C HCHOJIb30BAHMEM METOJa

ANEKTPOHHOTO OaslaHca

Teopust 2JIEKTPOIIUTUUECKONW TUCCOLMALMU. DJIEKTPOIUTHl U HEIEKTPOIUTHI.
Karuonsl, aHnoHbpl. MexaHu3M IUCCOLMAIMY BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMudeckon cBsizu. CteneHs auccouuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiiun voHHOro o6MeHa. YcIOBUS IPOTEKaHUS PeaKLUi MOHHOIO OOMeHa,
IIOJIHBIE U COKpALIEHHBbIE HOHHbIE YypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojieil B CBeTe MpEeACTaBICHUNH 00 3IEKTPOIUTUYECKOM

nuccounanuu. KauectBeHHble peakunu Ha MOHBI. [IoHATHE O TMAPOIU3E COoJIeit

XUMHAYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTAJUTHYECKHX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
anmMasa), CIIOKHBIX BEUIECTB (XJIOpWAa HATpHs); MCCIIEAOBAHUE 3aBUCHMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JEHUCTBUS pPAa3IMYHBIX (HAKTOPOB;
UCCIIE/IOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
JIUCCOIMALNK  KHCJIOT, INeNouel M comel  (BO3MOXHO HCIOJIBb30BaHUE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKAaHUs PeaKIMi HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BbIIEICHHUE Ira3a,
o0pa3oBaHME BOJbI); OINbBITOB, HWUIIOCTPUPYIOUINX HPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX pEaKIUN (FOpEHHE, PeaKluu pPa3JIoKEeHUs, COEINHEHUs);
pacro3HaBaHMe HEOPTaHUYECKHUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PEaKIUi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCINMHECHUA

OO6mrast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u Gu3NUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOr€HOB. XHMHUYECKHME CBOWCTBA Ha TMIPUMEpE XJopa
(B3auMoielicTBME C MeTaylaMH, HEMeTajllaMH, IielodamMu). XIJIOPOBOJIOPO.

ComnsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHHe, TpuMeHeHue. JleiicTBue




2.2

XJIOpa M XJIOPOBOJOpPOJAa Ha OpraHM3M 4YelloBeKa. BakHeWiue XJIOpUIbl U UX

HaxO0JIEHUE B MIPUPOJIE

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciaenus. CTpoeHue u (pu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYEcKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
busnueckue W XUMHUYECKHE CBONCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIOTHBIX OKcuAOB. CepHasi KuCIOTa, PU3NYECKHE U XMMHYECKHE CBONCTBA
(oOmme Kak mpeAcTaBHTENsS Kiacca KHCIOT U crenududeckune). XUMHUISCKHUe
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO Croco0a IMOMY4YeHUs CEpHOM
kucnotThl. Ilpumenenue. Coin cepHON KHCIOTHI, Ka4eCTBEHHAsl pEaklMs Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ COeMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOMKIH,

3arpA3HCHUC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npeaoTBpalllCHUA

2.3

OO6miass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHNU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IPUPO/IE,
¢dbusznueckre U XMMHYECKHue cBoiicTBa. KpyroBopot a3zora B mpupojie. AMMHUAK,
ero (hu3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHUsS, UX (QU3NYECKHE U XUMHUYECKHE CBOWCTBA, IIPUMEHEHHE.
KauecTBeHHast peakiuss Ha HOHbI aMMOHHUS. A30THasg KHUCJIOTA, €€ MOJIyYEHHUE,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHME HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOUBbI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUecKkre U XUMUYECKHUE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, QuUMUECKUE U
XUMHUYECKHUE CBOMCTBa, moiiydenue. lcmonb3oBanue QocdaroB B kauecTBe

MUHEpAJIbHBIX YA00peHUit

2.5

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepPHBIE CTEINIEHW OKUCICHUS. YTJIepol, auIOTPOITHBIC
MOJTU(UKAIIMK, PACHIpPOCTPaHEHHE B MpHUpPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B mpupone. Okcuabl yriepona,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBa, JEHCTBHE Ha JKUBBIE OPraHU3MBI,

IMOJIYUYCHUEC U ITPUMCHCHHC. OKOJIOTHIECKHUE HpO6J’I€MBI, CBsI3aHHBIE C OKCHIOM




yraepoga(lV); rumore3a TI00AIBHOTO TOTEIUICHUS KIWMAaTa; MMapHUKOBBII
apdekr. YrompHas KUCIOTa U €€ CONHM, UX (PUINYECKUE H XUMHUYECKHE
CBOWCTBa, TNOJY4YeHHUE W NpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH H

CEIIbCKOM XO3SIMCTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yraepoja (MeTaH, 3TaH, 3TWUJICH, AalETUJICH, 3TaHOJ, TJIHUIEPUH, YKCYyCHas
kuciora). VX cocraB m xumudeckoe crtpoeHue. [loHsTe o Ouogornyecku
BOKHBIX BEILECTBAX: XKHUpax, O€nIKax, YIrJIeBoJax — M HUX POJH B KU3ZHU
yeyoBeka. MarepuajabHOE €IUHCTBO OPraHMYECKMX W HEOPraHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kucinore. CHIMKATHI, UX UCIOJIb30BAHHUE B
ObITY, METUIIMHE, MPOMBIIIIEHHOCTU. BajkHel e cTpouTenbHble MaTepHAaIbl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiembl Oe30macHOTO

HCITIOJIb30BAHHA CTPOUTCIbHBIX MATCPHAJIOB B HOBCCHH@BHOﬁ KHN3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3loB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEAaKUHMA HA XJIOPHUA-
HMOHbI M HaOJIIOJCHHE MPU3HAKOB HUX IPOTEKAHMs; OIBITHL, OTpa’KarolIue
¢u3nyecKre U XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C O0pa3laMu XJIOPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3liaMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE IMpolecca
oOyriuBaHUs caxapa MOJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(ar-uoH U HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMAaTepHalloB), 0OOpa3laMu
a30THBIX U (OCHOPHBIX YAO0OpPEHUH; OIyUeHUE, COOMpaHne, paclo3HABaHHUE U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DPEaKIMi Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3alMOJEICTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTBHI C MEABIO (BO3MOKHO
UCIOJIb30BaHUE BUJIEOMATEPHANIOB); HM3yUYE€HHE MOJEIeH KpUCTAJUIMYECKUX
pem€éTok anmasza, rpadura, (¢QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azcopOLMU PacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM




MPOTHBOTa3a; MOJy4YEeHUE, COOMpaHHEe, paclO3HABAHHE M HM3YYCHUE CBOWCTB
YIJIGKHCIIOTO Ta3a; MPOBEJACHUE KA4YeCTBEHHBIX pPEaKIMi Ha KapOoHAT-
CHJIMKAT-HOHBl M W3yYeHHE NPHU3HAKOB KX IPOTEKaHUS; O3HAKOMIICHHE C
HpOHYKHHCﬁ CUJIMKAaTHOU IMPOMBIIIJICHHOCTH; PCIICHHUEC SKCICPUMCHTAJIBHBIX

3aaa4 110 TEMC «BakHele HeMeTauIbl 1 UX COCANHCHUA

Mertamnsl 1 BX COCOAUHCHU A

3.1

OOwiast XapakTeprCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxeHuss B Ilepuonuueckod cucreMe XUMHYECKUX dieMeHToB .U
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamuyeckas CBs3b U
METaJNIMYECKasl ~ KpUCTallIMyeckass pemeérka. ODJIEKTPOXUMUYECKUH  psf

HaHp}I}KeHI/Iﬁ MCTaJJIOB

3.2

3.3

duznyecknue U XUMUYECKUE CBOICTBa MeTauioB. O0Imue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ TPOMBILIIEHHOCTH

[lenouynsle MeTasuibl: mosiokeHue B llepuonmyeckoil cucTeMe XUMHUYECKUX
anemeHtoB .M. MenneneeBa; CTpo€HHE UX aTOMOB; HaXOXJIECHHE B MPUPOJIE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaius). OKCUIIBI U
THAPOKCUABI HATPpUAd W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJZIOB MW HX

COCTUHEHUN

3.4

[IlenoyHO3eMENbHBIE  METAUIBl MarHMd M KaJbLMWA:  TIOJIOXKEHHE B
[Iepnonnueckoil cucreme XUMUYECKuX 3i1eMeHToB /[ M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxOXJEHHE B mpupoae. PU3NYECKME U XMMHUYECKHE CBOMCTBa
Maraus MU KaJlbIUsd. Baxneinmmue COCAMHCHUA KaJlbIlUA (OKCI/II[, THAPOKCHUI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomMunuil: nonoxkenue B Ilepuoauyeckoil cUCTeME€ XMMHUYECKHX 3JIEMEHTOB
JI.. MennaeneeBa; CTpOCHHE aToOMa; HaxoXJaeHue B mpupoae. dusmveckue u
XMMUYECKHE CBOMCTBA aIFOMUHMS. AM(OTEpHbIE CBOICTBA OKCHJIA U THIPOKCHIA

AJITFOMUHU A

Keneszo: nonoxenne B [lepuonnueckoi cucreme Xxumudeckux saeMenToB J[. M.
MeHieneeBa; CTpOGHHE aTOMa; HaxoxJeHue B mpupoge. Pusnyeckue u
XUMHUYECKHe CBOMCTBa jkene3a. Okcuipl, ruapokcunbl u conu sxenesa(ll) u

xene3a(lll), ux cocras, cBoicTBa U OTyYeHUE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06p3.3LIaMI/I METAJIOB U CIIJIaBOB,

ux (u3nYeckUMH CBOMCTBAMM; H3YYEHHE PE3yJIbTaTOB KOPPO3HH METAIJIOB




(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUSA OKCHAAQ KalblUs M HATpUs C BOJOM  (BO3MOXHO
WCIIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BOJIBI;
rmpoiiecca TOPEHHUs Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanblus, amomunaus, nuHka, sxenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IeHNE U OMKMCAaHKE MPOIECCOB OKpAIIMBaHUS IUIAMEHU MOHAMM HATPHS,
Kaiuss W Kajublusa  (BO3MOXKHO  HMCIIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJIPOKCHIA ATIOMHHHUS M TUIPOKCUIA
LIMHKA; PEIICHUE HKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Baxxueiime MeTaibl 1

X COCOIUHCHU

Xumus u OKpYyKaromiasa cpeaa

4.1

4.2

HoBrie MaTceprajibl U TCXHOJIOTHUMH. BemectBa u MaTcpuajibl B HOBCGHH@BHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300pPOBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  IPAaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromeit cpensl [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[TpupoHblE WCTOYHHMKH YTIIEBOAOPONOB (yrojb, MPHUPOIHBIA Tra3, HE(Th),

IMPOAYKTBI UX HepepaGOTKI/I, HX pOJib B 6BITy H IIPOMBIIIJICHHOCTH

4.3

XUMUYECKUH 3KCIEPUMEHT: U3yuyeHue oOpas3loB MaTepuanoB (CTEKJIO, CIIaBbI

MCTAJUJIOB, ITOJIUMCPHBIC MaTepI/IaHLI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoBaHMS

IIpoBepsiemble TpeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrabnenue:

11

0 T03HABAaEMOCTHU SIBJICHHUHU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak oOJyactu COBpPCMECHHOI'O
C€CTCCTBO3HAaHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTB21;

INOHUMAaHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX ITO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATH MOICIN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaIbHOI AATEIFHOCTH, CBA3aHHBIX C XUMHEH U
COBPCMCHHBIMHU TCXHOJOIMAMH, OCHOBAHHBIMHU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TMO3BOJIUT OOYdYaIOIIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npopeccoHaIbHON AesITeIbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

P TIEPEXO0/I€ Ha YPOBEHB CPETHETO 00IIETro 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

Ba)KHEHMIIINE XHMHUYECKHE IIOHATHS: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPO/HAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi U MOJIEKYJISIpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, CONb (CpemHss), XUMHUYECKas
peaKiusi, peakluh COCIUHEHUS, PEaKIUH Pa3JIOKECHUS, pPEaKIuI
3aMeIIeHus, PeaKIuy OOMeHa, TeIuIoBoW IPQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTAa B COEIMHEHUH, MaccoBas J10JI U IPOLEHTHAs KOHLEHTpaLUs

BEILIECTBA B pPaCTBOPE, PO aTOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paauyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCIIEHUS,
XUMHMYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, TIOJISIPHASL U HETIOJIIpHAs
KOB&JICHTHAs  CBsI3b, MOHHas  CBsI3b, METaUIM4ECKas  CBA3b,
KpUCTA/LIMYeCKass peleéTka (aToMHasi, MOHHAas, MeTaJuIMJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, SJIEKTPOJIUT M HEJIEKTPOJIHUT,
JIIEKTPOJIUTUYECKAsl ~ JUCCOLMALMSA, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMM,  OKUCIHTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMble U HeEoOpaTUMble peakiHH,
CKOPOCTb XUMHU4YECKOW peakumu, Katanusarop, IIJIK, xopposus

MCTaJIIIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXpPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

yYMEHUE NPaBUIIHO UCIIOIb30BATh U3yUEHHBIE BELIECTBA U MaTepUAIIbI
(B TOM 4ucle MUHEpaJbHbIE YHOOpEHUs, METaUIbl U CIUIABBI,
HOPOAYKTBl MepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTH) B OBITY, CEIbCKOM XO034HCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE TPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBATh XUMHUYECKHE 3HAHMSI CO 3HAHUSMHU JPYrUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYMe OmbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
0 XUMUU (HayyHass W HAy4yHO-TIONYJIpHas JHUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OIICHUBATb I/IH(I)OpMaI_II/IIO O BC€IOICCTBax, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM IIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6HO-1'IO3HaBaTeJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

S3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOPTaHNYCCKUX BEIICCTB,




YpaBHEHHH  XUMHUYECKUX  pEaKlIHi; OCHOBAMHM  XHUMHUYECKOM
HomeHkJatypsl (IUPAC u TpuBHanbHoi)
YMeHne oOBSACHATH CBsI3b MOJOXKEHHA djeMeHTa B llepmomudeckoii

CUCTEME C YHCIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
AIIEKTPOHOB), PACHpPECICHUEM JIJIEKTPOHOB IO HSHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KATBIIHS
IIpencraBienue O  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JEMEHTOB (paguyc aroma, 3JIeKTPOOTPULIATEIbHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TMOJOXEHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpUOAAX U  TJIABHBIX
MOJATPYTIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne kinaccuumpoBarth:
7.1 XUMHUYECKUE FJICMEHTBI
7.2 HEOPraHUYECKHE BEIIeCTBA
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenensTh:
81 BaJICHTHOCTh W CTENEHb OKUCJICHUS XUMHUYECKUX DIIEMEHTOB, 3apsij
' HOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHl B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KUCIOT, OCHOBAHHUH )
8.4 OKHUCJIUTETh K BOCCTAHOBHTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHYECKHUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJA, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJIOp, HATpUH, Kalui, MarHwii,
KaJIbIIMH, aTFOMHHUM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOPOB (BOjA,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHUIBI U THUIPOKCHIIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (l), uunka, xenesa (Il u
' I1), oxecuasl yrinepona (Il u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepet (IV u VI), cepuucras, cepHas, azoTucras, a3oTHasd,
dbocdopHasi, yronbHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOWMCTBA  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa M CTPOCHHUs, IPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb MMPOTCKAHUA XUMHWYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHIX

VYMeHne cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIINX ~XHMHUYECKHE CBOMCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOJITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMH
11 YMeHue BBIYUCISTE (IIPOBOJUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSAM XHMHUYECKUX PEAKIUH W HAXOAHUTh KOJIUICCTBO
' BellecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMH  HAY4YHOTO  TMO3HaHUS (HaOIromeHue,
121 HU3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MIPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOTHl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOMN
' MoCyA0H U TabopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMy O€30MaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOW KM3HU, TIPABUIIAMH TTOBEICHUS B IIEISIX COSpPeKEeHUS
123 3I0pPOBbSI U OKPYXKAIOLIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3ICHCTBHSI HAa JKHUBBIE OPTAaHU3MBI OMPEIACIIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICTYIOIINX XUMHUYECKUX IKCIICPUMECHTOB:
131 W3YYCHHE M ONHUCaHue (PU3UYCCKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MPOTEKAHUSI XUMUYECKUX PeaKkIuit

13.2

HN3YUCHHUEC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYYCHHE
BOOOpPOJa U M3YUCHHUC CTO CBOfICTB; MOJIYYCHHEC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENENIEHHON MaccoBOil josei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIJIOpaHka u
denondranenna) A ONpeneseHHUs XapakTepa cpelbl B pacTBOpax

KHMCJIOT U LIeJI0oYei

UCCIIEJOBaHUE M OIMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOTO MeTajyla JApYyrMM W3  pacTBOpa  COJIU;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II71>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JAUCCOLIMAIIH), «BaxHelnme HeMETaIbl U HX COCOUHCHUSA,

«BaxxHelme MeTaiIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHMUs peakiii MOHHOro oOMEHa; KaueCTBEHHbIE peakIu Ha
NPUCYTCTBYIONIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OpOMUJI-,
uomua-, cyinedar-, Qocdar-, kapOoHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YmMmenue:

141

14.2

NpEACTAaBIATE PE3YJIbTAThl OKCIICPUMCHTA B (1)0pMe BBIBOJIOB,
JA0Ka3aTCiIbCTB, Fpa(bI/IKOB n T3.6J'II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXJ1y pPeabHO HAOII0JaeMbIMU XUMHUUYECKUMHU

SABJICHUAMMH U IPONECCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHPE,

O0O0BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI H MOJICKYJIBI. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECIICCTBA.

Xumnueckas (popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMEHTOB. CTeneHb

OKHUCJICHUA

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNHU

1.5

1.6

KomnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Ta3o0B.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
®u3nuecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U e€ INpPU3HAKH.
3aKOH COXpaHEHMsI MACChl BEILIECTB. XUMHUECKUE YPaBHEHUS

[lepnonnueckuit 3akoH u llepuonnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX d1eMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUl CMBICII TOPSIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U TPYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX sfep. M3oronbl. DnektpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK AaTOMOB TEpBBIX 20 XHUMHUYECKHUX DIIEMEHTOB

ITepuoanueckoit cucremsl /.. Menneneena

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaius, Kaiuplusg (paguyca aToMOB, SJEKTPOOTPUIIATETHLHOCTH,
METaUIMYeCKUX W HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOXEHUEM »dJIeMEeHTOB B I[lepuomuueckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSpHAs)  CBS3b.
ONEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  dJeMeHTOoB.  MoHHas  CBs3b.

Merannnueckas CBI3b




3.2

Tunbl KpUCTAIMYECKUX pPEMETOK (aTOMHas, WOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKH U BUIA

XUMHYCSCKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCOAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIe; OCHOBAHWHM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

@u3nyeckue MW XMMUYECKHE CBOMCTBAa MPOCTHIX BELIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyeckue W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHA,
HaTpH:A, Kajlusd, Marovugd W KajJlblHs, aJIFOMUHHA, KCJIC34d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

dusznyeckne U XUMHYCCKHE CBOICTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOda, CCPOBOAOPOAA, aMMHAKaA

4.5

dusnuecKkue W XMMHUYECKHE CBOMCTBA OKCHIOB HemeramwioB: cepel (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 11). TTonmyueHne OKCHIOB METAILIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWM M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMEpe
TUAPOKCUAOB  alIOMUHUSA, JKene3a, ULuHKa). [lomyuenme ocHoBaHui U
aM(pOTEpPHBIX THIPOKCHJIOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOopHON, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHONW CEPHOM W a30THOM KHUCIOT.
[Tomyyenue kucnot

OO06me XuMHYECKUe CBOMCTBA cpenHux cose. [lomyuenue coneit

[Tomyuenue, coOupaHue, pacrmo3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJICKUCIIOTO r'a3a B J1a60paT0pHH

411

HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC

CIOCOOBI TIOTYYECHUSI METAJITIOB




4.12

I'ereTmueckas CBI3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Knaccudukaruss XuMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOMY 3(¢eKTy, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMHUYECKUX YJIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TePMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Tpouecchl  OKMUCIEHHSI M BOCCTAaHOBJCHMSA.  ODJIEKTPOHHBIM  OanaHc
OKHCJIMTEITbHOBOCCTAHOBUTEIBHON PEAKLIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJIUThI. CUIIbHBIC U c1a0bie JIeKTPOIUThL. CTENeHb JUCCOLMAIIIT
Peakiiuu monHoro obmeHa. YCIOBHS MPOTEKAHHs peaklMii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus u OKpYyKaromasa cpeaa

6.1

BemectBa u Mmartepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCTIOJIB30BaHUE BEUIECTB M XUMHUYECKMX pEaKIuil B J1abopatopuu u OBITY.

HepBa;I moMoub IIpu XUMHUYICCKHUX 0KOIraX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpYyXKaroleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmentparus BemecTB (IIJK). Pomp xumun B
pelIeHUH DKOJOTHYECKUX TMpoOjeM. YcuieHue mapHUKOBOro sddexra,

pa3pymi€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, gocdopa, yriepona, KpeMHHUs] U UX COEIUHEHUHN B
ObITY, MEAMLMHE, MPOMBIIUIEHHOCTH U CelbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPAJIOMUHUM, OpoH3a) B OBITY U
HNPOMBIIIJIEHHOCTH UX coenHeHuH. [ToHsATHe 0 KOppO3UM METaIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOPPO3UU

[TpuposnHble UCTOYHHKHU YIJIEBOJIOPOAOB (Yroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIILIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHATHSA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[TonsiTHE O OMOTOTWYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OENKax, YriaeBoJax — U uxX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHHUSM




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kitacc: 0a30BbIM ypOBEHb: YUEOHUK; 5-€ U3/IaHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEpHOE OOIIECTBO
«M3narensctBo «IIpocBemenue»

» Xumusi: 9-if kimacc: 6a30BbIN YPOBEHb: YUCOHHK; 5-€ U3AaHNE, TepepaboTaHHOe
["a6puensn O.C., Octpoymos U.I'., CnaakoB C.A. AKIIMOHEpHOE OOIIECTBO
«M3narenbctBo «IIpocBemeHue

COopHuk 3a71a4 1 ynpaxknenuit mo xumun / Xomuenko W.I'., HoBas Bonna

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Xumus 8-9 knacc / Papeuxuit A.M., [IpocBenienue

OmnuaitH KOHCTPYKTOP TECTOB, OIPOcoB, KpoccBopaos https://onlinetestpad.com/
Ownnaitn-mkona http://interneturok.ru/

OTkpeIThIi OaHk 3aganuit OI'D http://www.fipi.ru/

Odwunmansubeiii mopran I'NA http://gia.edu.ru/ru/graduates_classes/exam/
Odunmansuerii mopran EI'D http://www.ege.edu.ru/ru/main/

Poccuiickas Dnektponnas [llkoia https://resh.edu.ru/

[{udposoit oOpazoBatenbHbIid pecype aas mko SKmace https://www.yaklass.ru/
DIIEKTPOHHOE MPUIIOKEHHUE K ra3eTe «1 ceHTI0ps»

http://geo.1september.ru/urok/



N PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

NHTEPHET

«Enunas xoyiekius MugppoBbix 00pa3oBaTelIbHBIX pecypcoBy - http://school-
collection.edu.ru/

«®DenepanbHblii IICHTP HHAOPMAIIMOHHBIX 00Pa30BaTEIbHBIX PECYPCOBY -
http://fcior.edu.ru/

http://eor.edu.ru

OtkpeIThil KouTemK: Xumus http://college.ru/himiya/

[TopTan ¢pyHIaMEHTAILHOTO XMMHYECKOTO 00pa3oBanus Poccuu
http://www.chemnet.ru

XuMUst 17151 BCeX: WLTFOCTPUPOBAHHbBIC MAaTEPHAIIbI 10 00IIIeH, OPraHUYeCKON
Heoprannueckoi xumun http://school-sector.relarn.ru/nsm/

Mup xumun http://chemistry.narod.ru

Buptyansnas Xumudeckast [lxosa http://him-school.ru
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