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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
peaMeTa, YCTAHABIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpelyCMaTPUBAECT PACHpPEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE MO
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIY EMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATEILHOCTH O00yYaromerocs IO OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTUYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbI TI0O XMMHUU CPOpMHUpOBaHA HAa OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YYE€HHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHWS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HaHWN W3 paHee W3YUYEHHBIX YUYeOHBIX mMpeaMeToB: «OKpyX)alomui MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO0 XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (GOpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITENIBHOMY MPHUHSITHIO PEIICHUH,
CIOCOOHOH a1anTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCiIoBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yHarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAYYHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YyMEHHA OOBSICHATh W OLIEHUBATH SIBICHUSA
OKpY>KaloIlIeT0 MHpa, MCIOJB3ys 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XMUMHMH, TPUMEHATh HUX IpPU PEIICHUU NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKArOIIEeH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MOl W HAMPABICHHOCTH JATbHEUIIETO
oOyueHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (II) mpu HarpeBanuu, B3auMoielicTBHE *kene3a ¢ pactBopoM cosd meau (1),
U3y4YEeHHUE CIOCOOOB pa3lesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPOBEACHNE OYNCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT u mpocrtoe BemectBO. Haxoxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jis BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOIIOICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pacTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIeld pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumozeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

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

[TepBble TOTMBITKM KIACCU(DHUKAIMA XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynnbl. OuU3nUecKUl CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XHUMHMYECKHUX  DJIEMEHTOB
[lepuonnueckoii cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acTHUIO KaTajqu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUYECCKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOLINX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HAaXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MUYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBoOMCTBA. OKCHUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJYyYeHUS CEPHON KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIUs Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCINMHEHHWA B MPUPOJE. XUMHYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIECHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHnil. XuMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl COEIMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aloTponHeie Moaudukamuu Gochopa, GUMUECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaora, Pu3ndecKue U XMUMHUUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpOoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3UYECKUE U XUMHYECKHE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUEe MpPOOJIEeMBbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa rino6albHOrO TOTEIVICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTMHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJii B JKHM3HM 4YeJloBeKa. MarepualbHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcuae kpemuusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIIOJb30BAaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPUJI-MOHBI U HAOIOCHHE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJjoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEICHNE KaUeCTBEHHON peaKIny Ha Cybdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uoOH U M3yUYECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTras3a, MoJydeHue, coOupaHue, paclo3HaBaHUE M U3yuUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHMe CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (11) u xemnesa
(IIT), nx cocras, CBOICTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (I1I), mequ (1), HaGrOAEHUE U OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesricnpeomemnuwie céasu



Peanuzammsi MEXIpeAMETHBIX CBSI3€M MPW HM3YyUYEHWHM XMMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJIT OTACITBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DakT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJIYIIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, pACTBOPUMOCTb, KpUCTAITNYECKast
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yAOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbIe, TOIUIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHSTBIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAlUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHMSA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKIWYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PA3BUTHs HAYKU U COCTAaBIISIOLIME
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEANbHON KU3HH;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelIeHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKHA U3YyYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAaMU B COBMECTHOMH
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKUX TMOHATHUI: aTOM, MOJEKYIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALUS pEeaKiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 2h(EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUA H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e ICII0JIb30BAaTh XUMUUYECKYIO CUMBOJIUKY JUIsI COCTaBJICHUSI (hOPMYJI BEIIECTB
Y YPABHEHUM XMUMHUYECKUX PEAKIIML;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUsI, 3aKOHAa ABOTrajpo;

e ONMCHIBATh W XapakTepu3oBaTh TabmmuHyto ¢dopmy Ilepuoguyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

e KJTAaCCU(UIIUPOBATh XUMHUYECKHAE DJIEMEHTHI, HEOPTaHWYECKHUE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

e XapaKTEePU30BaTh (OIMHUCHIBATH) OOIMHME XMMHYECKHE CBOWCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

¢ BBIYMCJISITh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »djeMeHTa Mo (opMmyJie COeIUHEHHUS,
MacCoOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI TIO
YPaBHEHUIO XUMUYECKOHN PEaKITny;

o MPUMEHSTh OCHOBHBIE OTIEpAlliX MBICITUTEIBHON ACATEIHPHOCTA — aHAU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — ISl M3YyYEeHUs] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, €eCTECTBEHHO-HAYyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

e CJICJIOBAThH MPaBHUJIaM TOJIb30BAHUS XUMHUYECKOM MOCYI0M U TaOOpaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHIO W COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJIUTH XUMUYECKHE IKCIIEPUMEHTHI IO PAaCIO3HABAHUIO PACTBOPOB
HIeJIOYEeN U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (JIakmyc, (heHondTanenH,
METWJIOPaHX U IPYTHE).

K xonIy oOydeHus B 9 Kjiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKpbIBaThb CMBICI OCHOBHBIX XUMHYECKHUX TMOHATUN: XUMHYECKUI
AJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEAKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
alyoTponus, aM(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

e WWUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHX IOHSATUH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJIb30BATh XUMUYECKYIO0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPABHEHUM XUMHUYECKUX PEAKIIMIL;

e OIIPE/CIIATh BAaJEHTHOCTh M CTENEHb OKHUCIEHHUS XMMHYECKUX 3JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K
ONpeneNEHHOMY KJIACcCy COEOUHEHMH 1o QopMysiaM, BHJ XUMHYECKOH
CB3M (KOBaJE€HTHAs, WMOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpelbl B
BOJHBIX PAaCTBOpPAaX HEOPTraHWYECKUX COECIUHEHMM, TUI KPUCTAITUTMYECKOM
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpbiBaTh cMmbicn Ilepuogmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIMCHIBaTh W XapaKTEPHU30BaTh
Tabnuunyto (opmy Ilepuoanueckoid cUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» M «1modouyHas
noarpynna (b-rpynma)», maneile u Oonbline NEPUONBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIIOBBIMM  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M HX COCIMHEHUN B
Ipesesiax MaJlblIX IEPUOIOB U TIABHBIX MOJAIPYIII C YUYETOM CTPOEHHUS UX
aTOMOB;

e KJTaCCU(PUUUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHWYECKHUE BEUIECTBA,
XUMUYECKHE peakuuu (10 YMCIy U COCTaBy YYACTBYIOLIMX B pPEaKIUU
BELIECTB, MO TEIUIOBOMY 3(P(EeKTy, M0 M3MEHEHUIO CTENIeHEW OKUCIIEHUS
XHMHUYECKUX IJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M CHEHUPUYECKUEe XHUMHYECKUE
CBOMCTBAa NPOCTHIX M CIOXHBIX BEIIECTB, MOJATBEpPXk Aasi OIMNKUCAHUE
IPUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPAaBHEHHH COOTBETCTBYIOLLUX
XAMUYECKUX PEAKIIHI;

e COCTaBJIATh YPABHEHUS AIEKTPOIUTHUECKON TUCCONUALMU KUCIIOT, IEN0YEn
U COJIEH, MOJIHbIE U COKpaIIEHHbIE YPaBHEHUS pPeaKIMil HOHHOTO OOMeHa,



YpaBHEHUSI PEAKIHM, MOITBEPKIAOININX CYIIECTBOBAHUE TE€HETUYECKON
CBSI3M MEX]Ty BEIECTBAMH PA3INIHBIX KIIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCca 3THX PEaKIni;

o IPOTHO3MPOBATh CBOWCTBA BEIICCTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYMCJISATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJeMeHTa 10 (OpMyJIe COCIHHCHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PAcTBOPE, MPOBOAWTH PACUETHI II0
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COONTIOAATH TIPaBUJIA TIOJIH30BAHUS XUMUYECKON MOCYI0N U J1ab0paTOpHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMUYECKAX ONBITOB 10 TOJYYCHHIO W COOMPAHHMIO Ta3000pa3HBIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o MPOBOINTH PEAKITNH, TTOATBEPKIAIONINE KAUYSCCTBEHHBIM COCTaB Pa3IUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpPUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEIBLHON ACATEIbHOCTH — aHAIM3 U
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMAaTHU3allui0, BBIABJICHUE
NPUYUHHO-CJICACTBEHHBIX CBSI3¢M — i1 M3y4YEHHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 4yacosB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pa3znea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
XuMus — BakHas 00J1acThb

11 ©CTECTBO3HAHUS U 5 5 bu6mmoteka [IOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢

yeJoBeKa

12 BemectBa n xumMuueckue 15 | bubmnoreka IIOK

' peaknuu https://m.edsoo.ru/7f41837¢

Wroro no pazneny 20

Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BelleCTB
21 Bosznyx. Kucnopoa. [Tonsitue 6 bu6mmoreka [IOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢
59 Bonopon. Ilonsarue o kucnorax 2 | bubmuoreka [JOK

' H COJISIX https://m.edsoo.ru/7f41837¢
3 Bona. PactBopsl. [Tonsitue 06 5 ) 1 bu6nuoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
24 OcHOBHBIE KJ1acChl 1 ) 1 bu6muoreka [JOK

' HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCINTENbLHO-BOCCTAHOBHUTEIbHbIE PC€aAKIHHU



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

[lepuoauueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bu6nuoreka [IOK
' XUMHUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
XHUMHYECKas CBS3b.
bu6nuoreka [IOK
32 OKHUCIUTEIHLHO- 8
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTEJIbHBIE PEAKIIUU
bubnnoreka IIOK
n 15
TOTO TO pasiey https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubnnorexa LIOK
p P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie | Ilpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThbI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKIuu
11 [ToBTOpenue u yriryOiaeHue 3HaHUN 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmuoreka [IOK
' peaxkiun https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 2 | | bubnuorexa [IOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HemeTaJJIBI M HX COeTMHEHHS
)1 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 | bubnuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 sneMeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [IOK
' PYIHERL T-ep https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYIHEL ASOT, P https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.4 anemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 bubmmorexa [IOK
' . py ’ PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS



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

Hroro no pazaeny

25

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

but6mmoreka [IOK
A i 4
3 Obmme croidcTBa MeTALIOR https://m.edsoo.ru/7f41a636
32 Baxueime MeTauibl U UX COeIUHEHUS 16 buGnuorexa [IOK
https://m.edsoo.ru/71f41a636
Wroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BermiecTBa 1 MaTepualnl B )KU3HUA YeI0OBEKa 3 Bubmorexa ITOK
’ m p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE Bpemst 3 bubmmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHnus | oOpa3oBaTesIbHbIE
padoThbI padoThI
pecypchl

| [Ipeamer xumun. Ponb xumuu B KU3HA | bubnuoreka [IOK
yeJjioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c

2 IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU 1 bubmorexa HOK

A https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padbora Ne 1 «IIpasuia

3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnuotexa [JOK
oOpareHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000py0BaHHEM)

4 Uucrele BemecTBa 1 cMecu. CiocoObl | bu6mmoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26¢ca
[IpakTnueckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [TOK

8 | (Ha TIPIVEp https://m.edsoo.ru/fR0d28c8
OYHUCTKHU MOBAPEHHOM COJIN)»
bu6mmoreka [JOK
6 Ato oJie 1
TOMBI H MOJICKY BT https://m.edsoo.ru/ff0d2a6¢

7 XHUMUYECKHUE AIIEMEHTHI. 3HAKH | bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cloXKHBIE BEIECTBA 1 bubmmorexa [TOK

p B https://m.edsoo.ru/ff0d2a6c
bu6 OK

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 nommotrexa I

https://m.edsoo.ru/ff0d2d50



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

3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bubmuoreka [JOK

10 Xumuyeckas popmyna. BaleHTHOCTh
Popmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OTtHocCuUTENbHAS aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBasi 107151 XUMHUYECKOTO bubmuorexa [JOK
3JIECMEHTA B COCAUHCHUN https://m.edsoo.ru/ff0d350c¢
13 Komnuuectno BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 dusznyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpoOTEKaHUs bubnuorexa [JOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuoteka [JOK
XHAMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 10 YPABHEHUSIM XUMHUYECKUX bubmmorexa [TOK
= . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanmsi XuMuueckux peakimia
18 (coe I/IHq;HI/ISIH a3JI0KEHHUS ’ bubmorexa HOK
A P : https://m.edsoo.ru/f0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukKoneauct. O6o0eHne u bubmmorexa [IOK
" ARET. 270001 https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIis 3HAHUH
20 KonrtponsHast padora Nel mo reme bubnuoreka [IOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK



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

BO3ayXxa. KI/ICJ'IOPOI[ — JJICMCHT U
IIPOCTOC BEIICCTBO. O30H

https://m.edsoo.ru/ff0d448¢

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHUCJIOpoJia (peaKkuy OKUCICHUS bubmmorexa [IOK
poAa (peaidl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoOpl Mosty4eHus KMUCI0po/ia B
23 1ab0opaToOpUH U MPOMBIIIIICHHOCTH bubmorexa HOK
patop p ’ https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TemnoBoit 3¢ ekt xumuaeckoit
4 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TomnuBo (HedTh, yroiabs U METaH).
25 3ar HSHGI—EHeq};OS yxa CHOCOOBI iro Brommorexa LHOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «Ilonyyenue u coOupaHue KMUCI0poaa Buommorexa LHOK
Y . p poaa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHHUE ero CBOMCTBY
7 Bonopon — anemeHT u pocroe bubnuoreka [IOK
BelecTBO. HaxoxxaeHnue B npupoie https://m.edsoo.ru/ff0d4dd0
)3 DOu3nvecKkrue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 [ToHsTHE O KHUCIIOTAX U COMSAX
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHus BOAOPOa B bubnmoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31 [TpakTuyeckas padora Ne 4 o Teme bubnuoreka [IOK

«[lomyuenue u cobupanue Bo10po/a,

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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HU3YYCHUEC €TO CBOMCTBY

MoutsipHblii 00BEM ra3oB. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucnenus 06béMa, KoaudecTra
33 BEIIIECTBA rasza Mo ero M3BeCTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA WIIN 00BEMY
Brrunciierus 00EMOB ra30B 110
34 ABHEHMIO PEaKIMU HA OCHOBE 3aKOHA bubmorexa HOK
b . peaitt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 dusznyeckrue U XUMHUYECKHE CBOMCTBA bubmuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubnuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbieHHbie
37 M HEeHACHIIIIEHHEBIE pacTBOPLI. MaccoBas bubmorexa LHOK
P PBI- https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «ITpuroroBiieHrEe pacCTBOPOB C bubnuoteka [JOK
ONpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KjIacCupUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMHUYECKHE CBOMCTBA
bu6mmoreka [JOK
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX

OKCHJIOB

https://m.edsoo.ru/ff0d664e
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OcHoBaHUS: COCTaB, KJIaCCI/I(i)I/IKaHI/ISI,

bubmuorexa [JOK

42
HOMEHKJaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnyyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue 1 XuMHYECKHUE CBOMCTBA bubnuoreka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
(cp ) b bu6mmorexa [IOK
46 CHOCOOBI MOTYYEHUS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 JKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuotexa [JOK
«OCHOBHBIE KJIACChI HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
48 I'eneTnyeckas cBA3b MEXKIY Kilaccamu bubnnorexka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o00611eHre U cucTeMaTu3alus 3HaHu!
B & https://m.edso0o.ru/00ad9cb2
KonrtponsHas padora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPraHUYECKUX bubmmorexa [OK
. P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XUMUYECKUX 3IeMeHTOB. [loHsATHE O bubmmorexa [OK
) https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U
bu6mmoreka [IOK
52 [lepuoanueckas cucteMa XMMHYECKUX

anemeHToB JI. I. Menaeneena

https://m.edsoo.ru/00ada52c
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bu6mmoreka [IOK

53 Ilepuonpl, TPYIIIEL, TOATPYIIIEI
PHOAL TPY » OATPY https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubnnoreka [HOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00010UeK
. bubnmoreka [JOK
55 aTOMOB 3JIeMeHTOB [leprnoauueckoii
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA 110 €70 ITOJIOKEHUIO B bubnuorexa [JOK
Ilepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHUA HAyKU U nipakTuku. /. W. bubnuoteka [JOK
MenneneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
rpaKJaHUH
PesepsHrIil ypok. O000IIEHHE U
58 CI/ICTIe)MaTI/ISZ pI/IH 3HAHUH / bubmmorera [TOK
. H https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padora Ne4 no teme
59 «CtpoeHue atroMa. XUMHYECKas CBA3b) bubmmorera [TOK
p . ' https://m.edsoo.ru/00adb486
/ Becepoccuiickast mpoBepoydHas paboTa
60 DIIEKTPOOTPHULIATETLHOCTH aTOMOB bubnuorexa [JOK
XAMHUYECKHX IJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xummnyeckas CBSI3b bubmorexa LOK
https://m.edsoo.ru/00adac34
6 KoBanenTHas nonsipHasi XuMH4ecKas bubnnoreka [HJOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenomsipHas XUMUYECKast bubmuorexa [JOK
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CBS3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUA 1 buGnnorexa LIOK
https://m.edsoo.ru/00adae28
65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
66 1
OKnCIUTENH 1 BOCCTAHOBHTE M https://m.edsoo.ru/00adb076
PesepsHEIil ypok. O000IIEHNE U
P P EH bu6mmorexa [IOK
67 cUcTeEMaTH3allMs 3HAHUI IO TEME 1
https://m.edso00.ru/00ad9cb2
«Ctpoenue atoma. XUMHUUYECKas CBSA3b»
68 PezepHblit ypok. O000mmenue u | bubnnorexa [HOK
cucTeMaTu3anus 3HaHuU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoxa Kontpoasnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpasoBaTejibHbIE
padoThbI padoThI
pecypcsl
Ilepnonnueckuil 3aK0H.
| Ilepnonnueckas cucrema | bubnuoreka [IOK
XUMH4YECKHUX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59¢
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMHUYECKHUX AJIIEMEHTOB 1 bubmmorexa [TOK
. https://m.edsoo.ru/00adb6b6
HEPBBIX TPEX NEPUOIOB
3 Knaccugukanus 1 HoMeHKIaTypa | bubnuoreka [IOK
HEOPTaHWYECKNX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl XuMudueckou CBSI3H U THUIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
5 «IToBTOpEHNUE U yriayOsieHue 3HaHuM 1 1
OCHOBHBIX Pa3ZeiioB Kypca 8 Kiacca»
6 Knaccudukanus XuMuueckux | bubnnorexka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU
bu6mmorexa [IOK
7 peakuuu. [IoHSITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEeaKIMIX
IToHsiTHE O XNMHUYECKOM PAaBHOBECHH.
8 daxkToprl, BIUAIONIAE Ha CKOPOCTD 1 buGnnorexa LIOK
PEL N P https://m.edsoo.ru/00adc28c
XUMHYECKON PEAKLIUU U MTOJIOKEHNE
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XUMHUYCCKOI'0 paBHOBECHU

OKHCIUTEIBFHO-BOCCTAHOBUTEIHHBIC

bu6mmoreka [IOK

9
peaxkuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN
10 ncconuarmy. CUIbHEIE U c1a0ble bubmnorexa LIOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Honnrle ypaBHEHUS peakIui bubmmnorexa LIOK
yp peaxtt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN bubmnorexa LIOK
pUIL https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubnnorexa LIOK
pedl . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIIHI
14 ITonsgarue o ruaponanse coiaei bubmmnorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O0o001mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpaxTrueckast padora Ne 1.
16 «Perrenye dKCIepUMEHTAIILHBIX Bubmorexa IIOK
p https://m.edsoo.ru/00addbfa
3aga9d»
Konrponsnas padora Ne2 o treme
17 «DNEKTPOIUTHYECKAST TUCCOIMAIINS bubnnorexa LIOK
p a1 HHATH https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO011ast XapaKTEPUCTUKA TAIOTEHOB.
18 XI/IMquCKI;e CBI())ﬁCTBa Ha IIpuUMepe bubmnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposogopoa. CoJisiHast KUCIOTA, bubnmoreka [JOK
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XHUMHUYCCKUC CBOﬁCTBa, IIOJIYyUCHHE,
IMPUMCHCHHC

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

[TpakTuyeckas padora Ne 2 o Teme

bubmuorexa [JOK

20 «ITonydeHue COJITHON KUCIIOTHI,
. . https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOUCTB»
Boluncienus 1o ypaBHEHUAM
. bubnuorexa [JOK
21 XUMUYECKHUX PEAKLUMN, ECIIM OJIUH U3
https://m.edsoo.ru/00ade4 88
pEeareHToB J1aH B N30BITKE
2 OO0m1as XxapakTepucTHKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
3 Haxoxnenue cepbl 1 €€ cCOeTMHEHUI bubnnoreka [JOK
B IIpUpPOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
4 CepoBoaopoji, CTpOEHHUE, bubnmnorexa [JOK
du3HYecKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOWCTBA Bubmmorexa LHOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHNE
XVMMHUYECKUE PEAKIINH, JIEKAIINE B
OCHOBE ITPOMBILIIEHHOTO CIIocoba
26 MIOJTyYEHUs] CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpebl COETUHEHUSIMU
cepbl
7 Brruncienue MaccoBoii 1071 BeIXO/a bubmuorexa [JOK
MPOIYyKTa peakuuu https://m.edsoo.ru/00adec8a
28 OO01mast xapakTepuCcTHKa dJIEMEHTOB bubnmoreka [JOK
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VA-rpynmsl. A30T, pacnpocTpaHeHUE
B IIpupojie, GPU3nYecKue u
XUMHUYECKHE CBONCTBA

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

AMMHaK, ero pu3nvecKue u

. bubnmoreka [JOK
29 XUMHUYECKHE CBOMCTBA, MOJIYyYCHHUE U
https://m.edsoo.ru/00adf004
pUMEHEHHE
[TpakTuyeckas padora Ne 3 o Teme
bu6mmoreka [IOK
30 «IlonyuyeHne aMMuaKka, U3y4eHHe ero
. https://m.edso00.ru/00adf180
CBOMCTB»

31 A3oTHas KuCI0Ta, € (PU3NIeCKue U bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 oOpeHui. XuMHU4ueckoe bubmmorexa [TOK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COCTMHEHUSIMHU a30Ta
®ochop. Okeun pochopa (V) u

33 (bocgo pHasl KI/ICJ'I((l))Ta (b(ppll)m(qe)mcne " bubmmorexa [TOK

P o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonws3oBanue dpocdaros B

34 KaueCcTBE MHUHEPATbHBIX YI00pEHUH. bubnmoreka [JOK
3arpsi3HEHUE IPUPOAHON CPeEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yruepon, paciipocTpaHEHHE B

35 pu 2 e EHSI/IIzIeCKII)/Ie U XUMUYECKHE Brommorexa LIOK

P ? Ac, https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcupsl yraepoaa, ux Gpuandeckue u bubnmoreka [JOK

XUMHUYECKHUE CBOVICTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOrHYEeCKHE TPOOIEMBI,
CBsI3aHHBIE ¢ OKcHuaoM yrieposa (IV)

. bubnmoreka [JOK
37 VYrosibHasg KUCaoTa u €€ cou
https://m.edsoo.ru/00ae006¢
[TpaxTuueckas padota Ne 4 o Teme

18 "[Tonyuenune yriaekucioro rasa. bubnmoreka [JOK
KadectBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavabHBIC TOHATHS 00
bu6mmorexa [IOK
39 OpPraHMYEeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ac054¢
COEIMHEHUSX yIiiepoaa
. bubmuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00ac080a
[Tpaktuyeckas padora Ne 5. Pemenue

A1 AKCIIEPUMEHTANIbHBIX 33/a4 110 TEME bubnunorexa [JOK
«Baxueiinye HeMeTauIbl U UX https://m.edsoo.ru/00ac0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o treme

N bubmuorexa [JOK
42 «BaxHuenne HeMeTaubl U UX
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
AJIEMEHTOB — METAJIJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METAJUIMYECKAs KPUCTAIUINYECKAs https://m.edsoo.ru/00ael103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIIOB

44 XUMHUYECKHEe CBOMCTBA METAJLJIOB. bubmuorexa [JOK

DJIEKTPOXUMUYECKUH P

https://m.edsoo.ru/00ael 156
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HaHpH)KeHI/Iﬁ METAalJIOB

O0611me crnocoObl MoTyueHUs
MeTtaiuioB. CiuiaBbl. BerauciieHus mo

45 aBHECHUSIM XUMHYCCKUX PEaKIit bubmmorexa LIOK
yp peaiiHi, https://m.edsoo.ru/00ael156
€CJIM OJWH U3 PEareHTOB COJICPIKUT
MIpUMECH
bu6mmorexa [IOK
46 [ToHsiTHE O KOPPO3UU METAIIIIOB
https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47 €JIOYHBIC METAJIJIBI
m https://m.edsoo.ru/00aec14b2
43 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnnoreka [JOK
Kaus https://m.edsoo.ru/00ae14b2
49 [I{erouHO3EMENBHBIE METAILIBI — bubnnorexka [JOK
KaJBLIIUA U MarHui https://m.edsoo.ru/00ael 58
50 Baxneiiniie coeiuHeHUS KaJlbIIUs bubmorexa HOK
a H https://m.edsoo.ru/00ael5e8
51 O0o001IcHNEe U CHCTEMATH3aIINS
3HAaHUM
5 JKEcTKOCTh BOABI U CITOCOOKI €& bu6mmoreka [IOK
YCTpaHECHHS https://m.edsoo.ru/00ae1886
[TpakTrueckast padota Ne 6 o Teme
s . bu6mmorexa [IOK
53 JKEcTKOCTh BOJBI M1 METOIEI €€
" https://m.edsoo.ru/00aclae8
YCTpaHEHUS
54 N S——- bu6mmorexa [IOK
https://m.edsoo.ru/00aeclc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [HOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64
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bu6mmoreka [IOK

56 Keneszo
https://m.edsoo.ru/00aec1d86
57 OKcubl, THAPOKCHUIBI U COJIU KeJe3a bu6mmoreka [IOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35¢6
58 O000111eHNE U CUCTEMATU3 AL
3HAHUU
[Tpaktuyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«BaxkHeMIINEe METAIUIBI U UX https://m.edsoo.ru/00ae3de8
COEIUHEHUSD)
Brraucnenus o ypaBHEHUSIM
XUMUYECKHUX PEaKIIUN, €CITH OJIUH U3
60 pEareHToB JIaH B U30BITKE WITH bu6mmoreka [IOK
COAEPKUT IpUMecH. Beruucnenus https://m.edsoo.ru/00ael1750
MacCOBOH JOJH BBIXOJIa MPOIYyKTa
peaxkiuu
61 O00011IeHNE U CHCTEMATH3AIINS
3HAHUHU
KonTponbnas padorta Ne4 o teme
62 «BakHeIme MeTaLIbl U UX
COETUHEHHS
63 BemecTBa u matepuaisl B bubnuorexa [JOK
IIOBCEIHEBHOM KU3HU YeI0BEKa https://m.edsoo.ru/00ae3f50
64 XHMHYECKOe 3arpsi3HeHue bubnuorexa [IOK
OKpYXaroIIel cpeapbl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnu bubnuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeiit ypok. O0001IeHHE U bubnmoreka [JOK
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHWYCCKUC ITOHATHA»

1.1

pacKpbIBaTh  CMBICII OCHOBHBIX XMMMUYECKHX IIOHATHH: aToM,
MOJIEKYJId, XUMHUYECKMM DIIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAsT M HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTECIIbHAs AaTOMHas M MOJIEKYyJSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas A0S XUMHUYECKOIO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KjJaccu(uKanus — peakuMid:  peakUuM ~— COEAMHEHUs,  pPeaKkLuu
PA3NOKEHUs, pEaKIUM 3aMEIleHHs, peakuud OOMEHa, OJK30- H
HHJIOTEPMHUUYECKHE DPEaKLUHu, TeIoBoM 3(deKT peakiuu, pacTBOp,

MaccoBas JI0JIS BEIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATUUA H

MPUMCHATDH OTU IMOHATHS ITPU OIIMCAHUHN BCHICCTB U UX npeBpameHI/Iﬁ

1.3

HCIOJIb30BAaTh XUMHYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUSA (bOpMy.]'I

BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCChbI BCIICCTB,
MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OIpCaAcCIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOAUMHECHUAX

1.6

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBy

Y4aCTBYIOUIMX B PEAKI[MH BEILIECTB, MO TEIIOBOMY 3D (DEKTY)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYKO MAacCChI

BCIICCTB




1.8

BBIUKCIISTH MAacCOBYIO JOJIO XMMHUYECKOTO 3JIeMEHTa 1o (opmyiie

COCIUHCHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTCCTBEHHOHAYYHBIC METO/bI IMO3HAHUS — HAOIOICHUE,
U3MEpEeHue,  MOJEIMPOBAaHUE,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «Baxnenume npeacTaBUTeIn HEOPraHUYECKUX BELECTBY

2.1

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHUMHUYCCKUX MMOHSTHH: OKCH I,

KHcCJj0Ta, OCHOBaHHUEC, COJIb

2.2

OnpeAC/IATh NPUHAMJIC)KHOCTh BCHIECCTB K OHpGI[GJ'IéHHOMy KJIacCy

COeIMHEHUH 1o Gopmyam

23

KJIaCCI/I(bI/ILII/IpOBaTB HCOPTraHN4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHME CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUAN

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAaHUA XHMHUYCCKUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1abopaTOpHBEIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIeHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH TIO BBIOJTHEHHUIO
71a060paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYEHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAAa M KHUCIOPOAA), HMPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJIOYEHd M KUCIOT C TOMOIIBIO

MHAMKATOPOB (1akMyc, (eHondTarer, METHIOPAHK U JIPYTHE)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKON pEeaKIuu

ITo Teme: «llepumommuecknii 3akoH u Ilepmonmueckas cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aToOMOB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUID)

3.1

PaCKphIBaTh CMBICII OCHOBHBIX XHUMHWYCCKHX TMOHSITHM: AApO aroma,
3HeKTp0HHBII>'I clioit aToMa, aTOMHasd Op6I/ITaJ'IL, paauyc aroma,

XUMHYECCKas CBA3b, IOJIIpHAad W HEMOJISIpHad KOBAJCHTHasd CBA3b,




SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHWOH,

CTCIICHb OKUCJICHUA

32 KJIACCU(UITUPOBATH XUMUYECKUE DIIEMEHTBI
OMHKCHIBATh U XapaKTepu30BaTh TaOiuuHyro ¢opmy I[lepuomudeckoii
CHUCTEMBbl XMMHYECKHX OJJIEMEHTOB: pa3jIM4aTh TOHITHS «TJIaBHAs
33
noarpynna (Arpynma)» u «mobounas mnoarpymmna (brpymma)y,
«MaJIbIe» B «OOJIBIIINE)» TICPUOIBI
packpsiBaTh cMbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
34 JIEMOHCTPHUPOBATh TOHUMAaHUE NMEPUOAUUECKON 3aBUCUMOCTH CBOMCTB
' XUMHUYECKHX DJJIEMEHTOB OT HMX ToJiokeHuss B Ilepuogmdeckoit
CHCTEME
COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiHIle
«Ileprognueckas cucreMa  XuMmMu4yeckux  anementoB  J[.H.
3.5 MenpeneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB M 3apsj sjapa, oOIee 4Yucio
AJIEKTPOHOB U PACHpeieNICHNE UX M0 AJIEKTPOHHBIM CJIOSIM)
16 OTpECNATh  CTENEHb  OKHUCJICHHUS JJCMCHTOB B  OHMHApHBIX
' COEIMHEHMAX
37 ONpenesATh BUJl XMUMHYECKOW CBs3M (KOBaJeHTHAas W HMOHHAas) B
' HEOPTaHUYECKUX COCTMHEHUSIX
9 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsieMoOro "
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTO 00111eTr0 00pa30BaHus
pe3yjabTarta

1

ITo Teme: «BemecTBo U XUMHUYECKast peaKkuus»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJMUTHI, AIIEKTPOJUTHYECKAs JAUCCOIHAIIMS,
peaknMu MOHHOrOo OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTHMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCIIUTETD,
BOCCTAHOBUTEINIb, OKHCIEHHE M BOCCTAHOBIIEHHE, aJUIOTPOIUS,

aM(l)OTepHOCTB, XUMHUYCCKas CBA3b (KOBaJICHTHa}I, HOHHAasd,




MeTaJlJIM4ecKasi), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh

XUMHUUYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA |

IMPUMCEHATH OTU IMOHATHSA ITPU OITMCAHUH BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPaBHEHUs DPEaKLUU

HOHHOTro oOMeHa

1.4

pacCKpeiBaTb CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKI_II/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

Ilo Ttemam: «Hemerasuibl U UX coequHEHUS» U «MeTaluibl U HUX

COCIUHCHUA»

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crienn(puuecKue XUMHUECKUe
CBOMCTBAa TPOCTBIX W CJIOXKHBIX BELIECTB, MOJTBEPXKIasi OINHUCAHHE
pUMepaMU MOJICKYJISIPHBIX ¥ MOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX

XUMHYECKHUX PEaKIUi

2.2

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIINX CYHICCTBOBAHHC

IeHETHYECKOM CBSI3U MCIKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

23

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBHSIX

24

CleoBaTh MpaBWJIaM TIONB30BAaHUS XMMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/IOBaHHEM, a TaKXKe TpaBUiiaM OOpaIlEHUs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIIOJIHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/IIO

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTIICKUCIIOTO rasa)

2.5

OPOBOJUTHh pEaKkIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: pACIO3HABATH OMNBITHBIM MYTEM XJIOPUA-,
Opomuza, womua, kapbonar, ¢ocdar, cumukar, cyiubdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIMUEC B BOOAHBIX pACTBOPAX HCOPTraHNUYCCKUX BCIICCTB

ITo Teme: «XUMHSI U OKpYXKaroIIasi Cpear»

3.1

PaCKpbIiBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MOHSATHUH: HI[K

BCIIECTBA, KOPPO3Ud METAJIIIOB




3.2

MPUMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTEIIBHON JEATCIIBHOCTH —
aHaM3 W CHUHTE3, CpaBHECHUE, OO0OOIIECHUE, CHUCTEMAaTU3AIHIO,
BBISIBJICHHEC TPHYMHHO-CJICIICTBEHHBIX CBsI3ed — JUIS  H3YYCHHS
CBOﬁCTB BCIICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘-IHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUE, W3MEpPEHHUE, MOJICITHPOBAHHE,

AKCIIEPUMEHT (peajibHbIl U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

1

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

1.1

[Ipenmer xumuu. Ponb XMMHM B KU3HM YelOBeKa. XUMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

1.2

IlonsTue o METOJaxX ITO3HAaHHUA B XMMHHU. Yucteie BC€IICCTBA U CMECH. Crioco0n1

pasaciICHUs cMmeceit

1.3

ATOMBI WH MOJICKYIJIBI. Xumuueckrue 3yeMeHThl. CHMBOJBI  XHMMHYSCKHX

a51eMeHTOB. [IpocThie U c10XkKHBIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

1.4

Xumuueckas Gopmysa. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHHNUN

1.5

KomnuectBo BemectBa. Moisb. MonsipHasg Macca. B3aumocBsi3p KOJIMYECTBa,
Macchl M 4HcIa CTPYKTYPHBIX €IMHHUIl BemiectBa. Pacu€rsl mo ¢opmynam

XHUMHUYECKHUX COCIUHECHUM

1.6

Ousnueckue U XMMHUYECKUE sABJICHHUS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs MacChl BeUlecTB. XUMHUUeckue ypaBHeHus. Knaccudukanus

XUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHCHI/ISI, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XUMHUUECKUH KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCY 10, ¢ IpaBUIaMu
paboTel B JabopaTopun W mpuéMamMu OOpalieHus C  JabopaTOPHBIM
000py/IOBaHHEM, H3y4YE€HHE U OIHUCaHHe (UIUUECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEIIECTB, HaOmoneHne Qusnyecknx (IIaBIeHHE BOCKa,
TasHHUE JIbJIa, paCTUpPaHUE caxapa B CTyIKe, KUIIEHHUE M KOHJAEHCAIUs BOJAbI) U
XUMUYECKHX  (TOpeHHe CBeuYd, [pOKaJMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBME MeNa C KHCJIOTOW) SBJICHUH, HaONIONEHHWE M ONHCAHUE
NPU3HAKOB TPOTEKaHWs XHMHYECKHX peaknui (pasjokeHue caxapa,
B3aMMOJICHICTBUE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3jiokKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a ¢ PacCTBOPOM

conu meau(1l), nzydenue cnocoOoB pazaencHus: cMeceil (C TOMOIIbI0 MarHUTa,




(bunpTpOBaHUE, BBITAPUBAHKE, TUCTUIUIAIMS, XpoMarorpadus), MpoBeicHUE
OYNUCTKU HOBapeHHOﬁ cOoJu, Ha6HIOII€HI/Ie " OIIMCAHUC PE3YJILTATOB IIPOBCIACHUA
OMBITa, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MacChl, CO3JaHHE MOJeINeiH

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxwnerime npeicTaBuTenM HEOPraHMYECKUX BELIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sineMeHT U mpoctoe
BellecTBo. Haxokaenuwe kuciaopoja B mpupoje, Gusndeckue M XUMHUECKUe
cBoiictBa (peakiuu ropenus). Oxcupapl. Ilpumenenue kucnopona. CrocoOb
MOJly4YeHHUsl KUCIopoJa B Ja0opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

KUCIIOpoJa B mpupoe. O30H — alIoTponHas MoAU(GUKALH KUCIOpOoIa

2.2

TernoBoit 3P PeKT XUMUIECKON peaKkiui, TEPMOXUMUYECKHE YPaBHEHHSI, SK30-
Y DHAOTEPMUYECKUE PeaKUK. TOIUIMBO: yroyib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCHJICHHE TapHUKOBOTO 3(pekra, paspynieHne 030HOBOTO CIIOs

23

Bonopox — anemeHT u mpocroe BemiecTBO. HaxoskleHue BOgopona B MPUPO/IE,
¢du3udyecKe W XHMHYECKHE CBOWCTBA, NPUMEHECHHE, CIIOCOOBI IOTYYCHHS.

Kucnorse! u conun

24

MossipHbIii 006EM Ta30B. Pacy€Thl Mo XUMHYECKUM ypaBHEHHSIM

2.5

®usnyeckue CcBoMcTBa BoAbl. Boma kak  pactBopuTenb. PacTBOpBL
Hacepliennble 1 HEeHACBILIEHHbIE PacTBOPbI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasgs nons BemecTtsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBanus. Ponp pacTBOpOB B NpUPOAE M B KU3HM 4YenoBeka. Kpyrosopor
BOABl B TpuUpoJe. 3arps3HeHHe NpUPOAHbIX BoA. OxpaHa M OYMCTKa

MMPUPOAHBIX BOX

2.6

Knaccugukanus Heopranmueckux coequHeHunidl. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpasyomue (OCHOBHbIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. Homenknarypa okcujaoB. Pusnyeckue M XUMHUECKUE

CBOMCTBA OKCHIOB. [lomyuenne okcnaoB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHMM: WHIENOYM U HEPACTBOPUMBIE
ocHoBaHusa. HomeHknatypa ocHoBaHui. du3nyeckue U XUMUYECKHUE CBOHCTBA

ocHoBaHMH. [TonyueHre ocHOBaHUI

2.8

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucinor. dusnueckue u
XUMHYECKHe cBoMcTBa KHcIOT. Psag aktuBHocTH MetaiuioB H.H. bekerosa.

[Tomyuenue kucnot

2.9

Comu. Homenknarypa comneil. @usznueckre M XUMHUYECKHE CBOWCTBA COJIEH.




[Tonydenue coneit

2.10

I'eneTnueckas cBsI3b MECXKAY KilaCCaMHU HEOPraHUYCCKUX COC,I[I/IHGHI/II;'I

2.11

XVWMHYECKUN  DKCHEPUMEHT: KayeCTBECHHOE  OIPEACICHUE  COACpKaHMS
KUCJIOPOJIa B BO3JyX€, MOIy4deHHE, cOOMpaHHE, paclo3HaBaHHE M H3yUCHUE
CBOWCTB KHCJIOPOAA, HAOIIOACHNE B3aUMOJICHCTBUS BELIECTB C KMCIOPOAOM U
YCIJIOBUSI BOBHUKHOBEHUS M MPEKpallleHus: TOpeHus (Iokapa), O3HaKOMJIEHHUE C
o0pa3llaMl  OKCHJOB M OIMCaHME HUX CBOMCTB, INOJydeHue, coOupaHue,
pacrno3HaBaHME€ U H3Y4YEHHME CBOMCTB BOaOpoAa (FOpEeHHE), B3aUMOICHCTBHE
Bostopoia ¢ okcugoM Meau(1l) (Bo3MoKHO MCHONBb30BaHUE BUEOMATEPHAIIOB),
HaOmoeHne 00pa3loB BELIECTB KOJIMYECTBOM | MOJb, HCCIEIOBAHUE
0COOEHHOCTEH  pacTBOpEHHUs BEIIECTB C PA3JIMYHOM  pPacTBOPHUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJICMCTBHE BOJAbI C MeTallaMd (HAaTpUEM U KaJbIHEM)
(BO3MOKHO HCIIOJIb30BaHME BMJEOMATEpPUANIOB), OIPENIEIECHUE PACTBOPOB
KUCIOT M LIeJIoYel ¢ IOMOIIbI0 MHJMKAaTOPOB, MCCIEJOBaHUE OOpa3LoB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpPacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U ILNEJIOYEH, H3ydYeHHe
B3aumoyeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT €
MeTaJlJIaMH, PeaKLIMi HEUTPAIN3aLluH, [I0JIy4€HUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJHOIO0 MeETaula JApYyTMM M3 pacTBopa COJIM, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHelmme kiacchl HEOPraHUYECKUX

COEeIMHEHUI

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTENIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

3.1

[lepBbie TOMBITKH KiIacCHU(UKAUU XUMHUYECKHX d3JeMeHToB. [loHsTHE O
IpyMNIax CXOIHBIX 3JEMEHTOB (ILENIOYHbIE U IIEOYHO3EMENIbHbIE METaJlbl,
raJIOreHbl, MHEPTHBbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCHU Bl U THAPOKCHUIBI

3.2

[Tepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX 3iieMeHTOB [1.1.
Menneneesa. Kopotkonepuonnas 51 JUTMHHOTIEPUOIHAS (hopMbI
[lepuoanueckoit cucrtembl XuMuueckux dnemeHTtoB [[.M. Menneneesa.
Ilepumonbr u rpynnel. @U3MYECKUI CMBICT TOPAIKOBOTO HOMEpAa, HOMEPOB

nepruoaa v rpyurIibl 3JICMCHTA

3.3

CTpOCHI/Ie aroMmoB. CocTaB aTOMHBIX AACP. H30TO0MmEL. 9HCKTp0HLI. CTpOCHI/IC




JJIEKTPOHHBIX 000/I04eK aroMOB NepBbIX 20 XMMHUYECKMX 3JIEMEHTOB
Ilepnonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKAa XUMUYECKOIO

AJIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH WM3MEHEHHsI paJuyca aTOMOB XHUMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKUX CBOWMCTB MO TIpyIlnaM H IEpUoAaM.
3nauenue [lepmoanueckoro 3akoHa u llepuoauyeckoil cUCTEMbl XMMUYECKUX
AJIEMEHTOB JUIsl Pa3BUTHs Hayku W npaktuku. .M. MenneneeB — y4€HbIA U

rpaxxiaHuH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSIPHAs)  CBA3b.

3JI€KTpOOTpI/IL[aTe.HBHOCTB XUMHYECKHUX AJIEMEHTOB. IoHHAs CBI3b

3.6

Crenenp okucieHus. OKHCIUTEIHFHOBOCCTAHOBUTCIIBHEIC pCaKkuu. HpOHGCCI)I

OKHCJICHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XHUMHUYECKUM OKCIICPUMCHT: HU3Y4YCHHC O6p83HOB BCICCTB MCTALJIOB H
HEMCTAJJIOB, B3aUMOJCHCTBHE THAPOKCHA LHUHKAa C pacTBOpaMH KHCIOT U
menoqeﬁ, MMPOBEACHUEC ONBbITOB, WINIKOCTPUPYIOIMUX IIPUMCEPBI OKUCIIUTCIIbBHO-

BOCCTAHOBUTEJIBHBIX PEaKlMii (TOpEeHUE, PEaKIIUU Pa3I0KEeHUs], COSTUHEHNS )

9 KIIACC

Kona

HpOBepﬂeMblﬁ JIEMEHT COACPKaAaHUSA

BemectBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dieMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX BJEMEHTOB IMEPBbIX TPEX MEpPUOAOB, Kaius, KalblIUsi U HX
COCMHEHHI B COOTBETCTBUU C TOJIOKEHUEM 3JIeMEHTOB B Ilepromnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHne BemecTBa: BHABI XMUMHYECKOM CBS3U. THUIBI KPHUCTAUIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHU4eckoil csizu. Kinaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKHX
BELIECTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJacCaM HEOPraHWYECKUX  COCAUHEHUH,

TCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BEIICCTB

1.3

Krnaccudukanys XuMu4eckux peakiuii Mo pas3anyHbIM IpU3HaKaMm (10 YUCITy U

COCTaBy Y4YaCTBYWOIIHUX B pPCEaKOHUU BCHICCTB, IO TCIIJIOBOMY 3(1)(beKTy, Io




M3MEHEHHIO CTETICHEH OKHCIICHHS XMMHYECKHX JJIEMEHTOB, IO OOpAaTHMOCTH,
[0 Yy4YacTUIO Karajau3aropa). OJK30- M JHAOTEPMUYECKUE  PpEaKIIuH,

TEPMOXUMHNYECCKNEC YPAaBHCHU. IlonsTue o CKOpOCTH XHUMHYECKOM pC€aKnuu

1.4

Ilonsarue 006 06paTI/IMI>IX u HeO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IlonsTue o
TOMOI'CHHBIX U I'CTCPOrCHHBIX PCAKIHAX. ITousiTHE 0 XMMHUYECKOM PaBHOBCCHHU.
(DaKTOpBI, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYSCKOHN p€akKliuk W II0JIOKCHUC

XUMHYCCKOI'O0 paBHOBECUA

1.5

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIﬁ OaaHc
OKHUCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKknu. CocraBnenune ypaBHeHI/Iﬁ
OKHCJINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKum”I C HCIHOJIB30BAHUEM MCETOJa

QJICKTPOHHOI'O OanaHca

1.6

Teopus 3JIEKTPOIUTUUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Kartnonsl, annonsl. MexaHu3m JUCCOLMAIIMU BEIIECTB C PA3JIMYHBIMU BHUJIAMU
XuMH4eckoi cBs3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SJIEKTPOIHTHI.
Peakiuu nonHoro obmena. YcClloBUSI MPOTEKAHUS PEAKIMH MOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE HWOHHBIE YpaBHEHMs peakuui. CBoiicTBa KHUCIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEACTABICHUN 00 3JIEKTPOIUTUYECKON

Auccouuanuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoJIn3eC coJiei

1.7

XUMHUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSMH KPUCTALTHYECKHX
pEeETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTalsioB (rpadura u
ajyiMa3a), CIIOKHBIX BEIIECTB (XJIOpUAA HATPHs); MCCIEIOBAHUE 3aBHCHMOCTH
CKOpPOCTH XHMHYECKOW peakluuu OT BO3JAEUCTBUS pa3IMUHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPONIPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  Ipolecca
IMCCOIMAINN  KHCJIOT, INeNouel M comel  (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEpPHAJIOB); TPOBEJIEHUE ONBITOB, HWUIIOCTPUPYIOIUX MPU3HAKU
MIPOTEKAHUs PEeaKIMii HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HWUIIOCTPUPYIOIIMX HPUMEPbI OKUCIUTEIBHO-
BOCCTAHOBUTENBbHBIX pEaKIMN (FOpeHHEe, PeaKlUN pPa3yIoKEHUs, COCIUHEHUSs);
pacro3HaBaHHe HEOPTaHWYECKHUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PeaKIUi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramis! 1 ux COCIUHCHU A

2.1

OO6mast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneH: okucieHus. CTpoeHne u Gu3nuecKrue CBONCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa

(B3aHMOHCﬁCTBHC ¢ MCTalllaMH, HEMCTallllaMu, H_ICJ'IO‘-IaMI/I). XHOpOBO,Z[OpOI[.




CosngHast KHCJIOTAa, XUMUYECKUE CBOMCTBA, MOJIyYEeHHE, MpUMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OPraHU3M 4YeloBeKa. BaxkHelmme XJIopuabl U UX

HaXO0XXICHHC B IIpUPOAC

2.2

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeNeHn OKucieHus. CTpoeHue u Gu3nIecKue CBOKWCTBA
MPOCTBIX BEUIECTB — KHUCJIOPOAa M Cephbl. AJUIOTPONHBIE MOAU(PUKAIUN
KHCIIOpo/ia U cepbl. XUMHUYECKHUe cBoiicTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢usznueckue M XUMHUYECKHE CBOMCTBA. OKCHUIBI Cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (PU3UYECKHE U XMMHUYECKHUE CBOMCTBA
(oOmue Kak mpencTaBHTENs Kiacca KUCIOT W crenuduaeckue). XUMHUYECKUE
peakiuu, JeKalre B OCHOBE MPOMBIIUICHHOTO croco0a IMOJydeHHs] CepHOU
kucnotel. [lpumenenue. Conu cepHOW KHCIOTHI, Ka4eCTBEHHAsl peaklus Ha
cyne(har-uoH. HaxoxmeHnue cepel U €€ COCNMHECHUN B MPUPOJEC. XUMHUYECKOES
3arpsi3HEHUE OKPYIKAIOMICH Cpellbl COCIUHEHUSMHU Cephbl (KUCIOTHBIC JTOXKIIH,

3arpsA3HCHUEC BO3yXa U BO,Z[OéMOB), CIIOCOOBI €r0 IpeaoTBpalliCHUA

23

OOmast xapaktepucTuka 35eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEePHbIE CTENICHN OKUCIIEHHs. A30T, paCIpOCTpaHEHUE B IPUPOJIE,
¢dusnveckne u XUMUIecKnue cBoiicTBa. Kpyrosopor a3ora B npupojae. AMMHaK,
ero ¢u3MvecKue W XMMUYECKHE CBOMCTBa, MojiydyeHue u npumeHenue. Comu
aMMOHHUS, HX (HU3MYECKHE U XHMHYSCKHE CBOWCTBA, IPUMEHECHHE.
KadectBeHHnasi peakiiusi HAa MOHBI aMMOHHS. A30THasl KUCJIOTa, €€ TOJy4YeHHE,
¢usnyeckue M XMMHUYECKHE CBOicTBa (0OIIME Kak MpeacTaBUTENs Kiacca
KUCJIOT U crenuduueckue). Vcnomp3oBaHue HUTPATOB M COJEH aMMOHHUS B
KayecTBE MMHEPAJIbHBIX yJI0OpeHuH. XUMHUECKOe 3arpsi3HEHHE OKpY’Karollen
Cp€abl COCIUHCHUAMU a30Ta (KI/ICJ'IOTHI)IG AO0XKIU, 3arpsA3SHCHUEC BO3AYyXa, ITOYBBI

1 BOJIOEMOB)
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®ocdop, amnorponHele Mogudukanuu docdopa, puzndeckue U XUMHUYECKHE
ceorictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMHUYECKHe CBOMCTBa, monydeHue. Mcnomb3zoBaHue ¢ochaToB B KayecTBe

MUHEpaJIbHBIX y100peHuit

2.5

OOmast xapakTtepuctuka 31eMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOJ, aUIOTPOIIHBIE
Moau(UKaIMK, paclpocTpaHEHHEe B MpUpoae, (U3HUECKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopor yriaepona B npupoae. OKcuasl yriepona,

nux (1)I/IBI/I'-IGCKI/Ie U XUMHWYECKHUEC CBOI)IICTBa, )IefICTBHe Ha JXHUBBIC OpPraHMW3MBbI,




MOJTy4YeHHE U NMPUMEHEHHE. DKOJOTHYECKHEe MPOOIEMBI, CBSI3aHHBIE C OKCHIIOM
yraepona(lV); rumoresa rino0ambHOrO NOTEIUICHUS KIMMaTa;, TMapHUKOBBIN
apdexr. YrompHas kuciora U e€ comu, UX (QHU3MYECKHE W XUMHYECKHE
CBOICTBa, MoJyuyeHUEe U npuMeHeHue. KauecTBeHHass peakuus Ha KapOoHaT-
noHsl. Vcnonp3oBaHue KapOOHATOB B OBITY, MEAWIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3SICTBE

2.6

[lepBoHauaIbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHHSIX
yriepojga (MeTaH, 3TaH, ASTWUJIEH, AalleTWIEH, 3TaHoJ, IJIMLEPHUH, YKCyCHas
kuciora). Mx cocraB M xumuueckoe crpoenue. llonstue o Ouonormvecku
BaXHBIX BEIECTBAX: XMpaX, Oelkax, yrjieBoJaXx — M HX POIHU B KU3HU
yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHMYECKUX

COCTUHEHUN

2.7

Kpemuuii, ero ¢usnyeckne © XUMHYECKHE CBOWCTBA, TMOJYYCHHE U
npumerenne. CoeuHEeHUs KpeMHHUS B mpupozae. OOmme mpenctaBicHHus 00
okcuze kpemuus(IV) u kpemuueBoii kuciaore. CUIMKATHI, UX UCHOJIB30BAaHUE B
OBITY, METUITMHE, MPOMBINIUICHHOCTH. BaskHEHIIHEe CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOoH, jkeie300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCZIH@BHOﬁ KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3Yy4EHHE OOpa3[0B HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKIMI Ha XJIOpUI-
MOHBl W HaONIO/IEHWE MPHU3HAKOB HX TMPOTEKAHUS; OIMBITHI, OTpa)Karollue
¢u3nyeckne U XMMUYECKHE CBOMCTBA IaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 0Opa3laMu XJIOpPUIOB
(raJloreHu1I0B); O3HAaKOMJIEHME C oOpa3lamMM cepbl U €€ COEJUHEHUSIMHU
(BO3MOXKHO HCIIOJIb30BaHHWE BHUJEOMATEPUATIOB); HAOMIOIEHHE TIpoliecca
oOyrauBaHUs caxapa IoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHCIOTHI;
U3y4YeHUEe XMMHUYECKHX CBOMCTB pa30aBiIeHHOW CEpHOM KHCIOTHI, MPOBEJCHHE
KaueCTBEHHOW peakuuu Ha cynbpaT-uoH | HaONIoJeHHEe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PM3NUYECKUMU CBOMCTBaMM a30Ta, hocdopa u ux
COEITUHEHUI (BO3MOXKHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), O0Opa3lamu
a30THBIX U (ochHOPHBIX yIOOpPEHUH; MOTyYeHUe, cOOMpaHue, paclo3HaBaHUe U
W3y4YEHHE CBOWCTB aMMHaKa; IPOBEJICHHE KAadeCTBEHHBIX pEaKkIHMil Ha HOH
aMMOHMSI U (Qocdar-uoH UM U3yuyeHHE TPUZHAKOB UX MPOTEKAHU,
B3aMMO/JICHICTBIE KOHIIEHTPUPOBAHHOM a30THOIM KHCJIOTHI C MEbIO (BO3MOXKHO

HUCIIOJIB30BaHHUEC BI/IJICOMaTCpI/IaJIOB); HN3YUCHUC MozAeaen KpUCTAINIMICCKUX




pewéTok anmasza, Trpadura, (QyJUlepeHa; O3HAKOMIIEHHE C IPOLIECCOM
azcopOLUU pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YeHUE, cCOOMpaHMEe, PACIO3HABAHWE U H3Y4YEHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KA4YeCTBEHHBIX pEaKIMHi Ha KapOoHAT- u
CWIMKAaT-HOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
MIPOAYKIMEN CUIMKATHOM INPOMBIIIICHHOCTH; PEIICHHE 3KCIEPUMEHTAIbHBIX

3aaa4 I10 TEME «Baxkneinme HeMeTaJlJIbl U UX COCIUHCHUA»

MeTtamisl 1 BX COCAUMHECHUA

3.1

OOw1ast XapakTepUCTUKAa XMMUYECKHUX HJIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nonoxxenuss B Ilepuonuueckod cucreMe XUMHUYECKHX dieMeHToB 1.
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTandeckas CBsI3b U
METaJJIMYecKasl KpUCTauIMyeckas pemeérka. OJIEKTPOXUMHUYECKUN  psf

HaprI)KeHI/Iﬁ MCTaJIJIOB

3.2

Ouznyeckue U XUMUYECKUE CBOICTBA MeTauioB. OO0IMe croco0bl MOTyYeHUS
MeTauioB. [loHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposzuu. CrjiaBsl (CTallb, YyT'YH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIITIEHHOCTH
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[lenouynsle Merasuibl: nosioxkeHue B llepuoauyeckoil cucreMe XUMHUYECKHX
aemeHToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHbI U
TUAPOKCUABl HaTpus M Kanud. [IpuMeHeHHMe IIEeNOYHBIX METAUIOB M HX

COE€IUHEHUN

3.4

Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJblIMA:  TOJIOKCHUE B
[Tepuonnueckont cucreme xuMmuueckux 31ueMeHToB J1.J1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXJeHue B npupoje. PU3NYeCKMe U XUMHYECKHE CBOMCTBA
MarHusi ¥ Kanplus. BaxHeilmve coenuHeHUs Kalblusg (OKCHMA, THUIPOKCHUI,

conu). JKEcTKkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

AmomMuHMIL: TIoNoXkeHue B llepuomumyeckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
JI.1. Menneneesa; cTpoeHHE aroMa; HaxoxaeHue B mpupoae. dusmyeckue u
XUMHYECKHUE CBOMCTBA aFOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHAA M TUIPOKCHIA

AJTFOMHUHHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMeHToB (.M.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXIECHHE B mOpupoje. Pusndyeckue Hu
XUMHYECKHE CBOMCTBa jkene3a. Okcuapl, THApPOKCHAbI U conu sxene3a(ll) u

xenes3a(lll), mx coctas, CBOMCTBA U TTOJTyICHUE




3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,
X (U3MYECKHMMH CBOWCTBAMH, HW3YYCHHE PE3YyJbTaTOB KOPPO3UH METAJLIOB
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), 0COOEHHOCTEM
B3aUMOJCHCTBUS OKCHAA KajdblUsg M HATpUs C BOJOM  (BO3MOXKHO
WCIIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEAOBAHHUE CBOWCTB XECTKOW BOJIBI,
mporiecca TOpPEHHsl Kele3a B KHCIOpoAe (BO3MOXKHO — HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHsS KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(Marams, KanbIus, amroMuHus, nuHKa, skeneza(ll) m sxemesa(Ill), memu(Il);
HaOJII0/ICHNE U OMKCAHUE MPOIECCOB OKpANIMBaHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIB30BAaHME  BUJCOMAaTEpHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHUS W THUIPOKCHIA
[IMHKA; peIIeHNEe SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxxHe1ine MeTauisl 1

nX COCAUHCHU

XHMHMS ¥ OKpYXKarolas cpena

4.1

HoBrie MaTcepurajibl U TCXHOJIOTUM. BemectBa u MaTcpHrajibl B HOBCCHHGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBbE. be3omacHoe mcmonp30BaHuE BEIICCTB U
XUMHNYCCKHUX peaKHI/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax Hu

OTPABJIEHUAX

4.2

OCHOBBI ~ 3KOJIOTUYECKOM  IpPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromiei cpeast [1/IK. Pons XxuMuu B pelieHHH SKOJIOTHUECKUX MPOOIIeM.
[IpupoaHble MCTOYHHUKH YTIEBOAOPOAOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

MPOAYKTHI UX nepepa60TI<H, HX POJIb B 6BITy 1 MPOMBIIIJICHHOCTH

4.3

XHUMHUYECKUUN OKCIICPUMCHT: U3Yy4YCHHC 06pa3u03 MaTCcpHuaJioB (CTeKJ'IO, CIIJIaBbI

METaJJIOB, OJIMMEPHBIE MaTEpUaIbl)




IPOBEPSIEMBIE HA OI'D ITIO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpedOBaHMS

IIpoBepsiemble TpeOOBAHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

1.1

0 TI03HABAaEMOCTH SIBJICHHUHU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAayYKH Kak obiactu COBPCMCHHOTI'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA O6H_ICI\/'I KYJIBbTYPbl H HpaKTI/I‘{eCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCJIOBUAX COBPEMCHHOI'O 06III€CTB21;

IMOHUMAaHHEC MECTAa XUMHU CPEAU APYIr'UX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAaX HMCCICAOBAHUA BCIICCTB U HU3YUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHUC HUCIIOJIB30BAaTh MOACIHN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o cepax npodeccoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMCHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTH)KCHUSX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayleit mpodeccuoHanbHON AeSITeTbHOCTH
U Cc/eNaTh OCO3HAHHBIM BBIOOP XMMHU Kak HPOQUIBHOIO MpeaMeTra

IpU NIepexo/ie Ha ypPOBEHb CpeHero o0I1ero o0pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHMX 3HAHMH H YMCHUC TIPUMCHATH

CUCTEMY XUMHUYCCKUX 3H3HHI71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XWMHUYECKHUE TIOHATHSA: XUMHYECCKUH 3JIECMCHT, aTOM,
MOJIEKYJIa, BELIECTBO, IIPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOJJHOPOAHAs CMECh, OTHOCHUTENIbHBIE aTOMHasi M MOJIEKYJsipHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJb (CpemHssi), XUMHUYECKas
peaKkuMs, peakuUuu COEOUHEHHUS, PEAKIMHU Pa3JIOKEHMs, pEeaKIuu
3aMelleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MAaccoBasi IO XMUMHUYECKOIO
AIIEMEHTA B COEMHEHUH, MacCOBasl JIOJISl U MPOLEHTHAs: KOHLEHTpaIUs

BCIICCTBA B paCTBOPEC, AAPO aToOMa, 3JICKTpOHHLIfI cjon aTroMa, aTOMHas




opbutanb, paadyc aroMa, BAJICHTHOCTb, CTENEHb OKHUCIICHUS,
XMUMUYECKas CBA3b, MEKTPOOTPULIATENBHOCTD, IOJISPHAs U HENOJISIpHAs
KOBQJIEGHTHAs  CBsI3b, HMOHHAas  CBsI3b, METa/NIM4eCKas  CBA3b,
KpUCTA/LIM4YecKass pelérka (aToMHas, MOHHAas, MeTaJuIMJyecKasi,
MOJICKYJISIpHAsl), UOH, KaTUOH, aHMOH, SJIEKTPOJIUT U HEDIEKTPOJIUT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMANNS, PEaKIUd HMOHHOTO  OOMEHa,
OKHUCITUTENIbHO-BOCCTAHOBUTENIFHBIE ~ PEAaKIMHM,  OKUCIUTENb U
BOCCTQHOBUTENIb, OKHCJIEHHE U  BOCCTAHOBJIEHHE, AJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTHUMble peakKluy,
CKOpPOCTb XMMHYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us

METAJIJIOB, CILIABBI

2.2

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

COCTaBa, 3aKOH ABOraapo

23

TCOPUU XHUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHUs:, TCOPUA

BHGKTpOHHTH‘IeCKOﬁ Jucconuanun

Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILICH

3.1

YMEHHE MPaBUIIBHO UCIIOIH30BATh N3yUCHHBIE BEIIECTBA M MAaTEPHAIIBI
(B TOM uymcie MHUHEpaJbHbIE YJIOOpPEHHMS, METAaUIbl M CIUIABHI,
NPOAYKTHl TEpepadOTKA TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yrasi, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEIECTB

N XUMHYCCKUX IMPOLCCCOB HA OPraHMU3M YCJIIOBEKA M OKPYKAIOUIYIO

MPpUPOAHYIO CPEAY

3.2

YMCHUC HUHTCIPUPOBATH XHUMUUYCCKHUEC 3HAHUA CO 3HAHUAMH OPYTUX

y4eOHBIX MPEIMETOB

33

HaJIMuue OmbITa pabOThl C Pa3IMYHbIMU MCTOYHHMKAMM HH(OpMaLUU
N0 XUMHMM (Hay4yHas M HAy4yHO-NOMYJISIpHAs JMTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO 0 Bf€HIECTBAX, HX
MMPEBPAIICHUAX u MMPAKTHUICCKOM NPUMCHCHUU )51 YMCHUC

MCIIOJIb30BaTh €€ JUIs pelIeHns yueOHO-1103HaBaTeIbHbIX 3a/1a4

BJ'Ia)IeHI/Ie OCHOBaMH ITOHATHHHOI'O arrmapara M CHMBOJIMYECKOT'O




A3bIKa XMMUU JJI1 COCTaBlieHUs! (OpMyJT HEOpPraHMYEeCKHX BEIIECTB,
YPaBHEHUN  XUMHYECKHMX  PEAKIMH; OCHOBAMHM  XMMHUYECKOU

HomeHkatypbl (IUPAC u TpuBHanbHOIN)

VYMmeHne OOBICHATL CBS3b MOJIOKEHHS DJIEMEHTA B HepHOHquCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA aATOMOB

5 XUMHUYECKHX JJEMEHTOB (COCTaB M 3apsn sjapa, oOlee YHucio
AJIEKTPOHOB), PACIPEICICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSM aTOMOB IEPBBIX TPEX MEPHOIOB, KU U KaJIbIIHS
[IpeacraBnerre O  NMEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB (paauyc aroma, 3JeKTPOOTPUIATEIBHOCTD),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX HEpUOAAX M IJIABHBIX
MOJArPYNIax) 1 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenne kinaccuuuupoBarh:

7.1 XUMHYECKHE dJIEMECHTBI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUYECKHE PEAKIIUH

8 YMeHue onpenensiTh:

o1 BAJICHTHOCTh M CTCIICHb OKHCIICHHS XUMHUYCCKHUX DIJIEMEHTOB, 3apsil

) HOHA

¢n BHUJI XUMHYECKOM CBS3M M THUN KPUCTAIUTMYECKOM CTPYKTYpHI B

. COCTMHEHUSX

8.3 XapakTep cpebl B BOJHBIX PAaCTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIHUTEIb U BOCCTAHOBUTEH

9 YMeHne xapakTepru3oBaTh (GU3MUECKHUe U XUMUYECKUE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,

9.1 KpeMHHM, a3oT, ¢ocdop, cepa, XJOp, HATPUN, Kaaud, MarHui,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM UYHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOMA, OKCHIBI M THIPOKCHIBI

9.2 metaioB [-IIA rpynn, amtomunusi, menu (II), uunka, xeneza (II u

IIT), oxcuasr yraepoaa (II u IV), kpemuus (IV), azota u docdopa (111

u V), cepet (IV u VI), cepHucras, cepHasi, a3oTucras, a3zoTHas,




dbocdopHas, yrojibHasi, KpeMHHEBAsI KHCJIOTA U UX COJIH )

9.3

IMIPOrHO3UPOBATH u XapaKTEepUu3oBaTh CBOMCTBa BCIICCTB B
3aBUCUMOCTH OT HMX COCTaBa U CTPOCHUA, NPUMCHCHHC BCUICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

10

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIC YPaBHEHUs pEaKLui, B

TOM YHUCIJIC:

10.1

peaKkIuii HFOHHOTO OOMeHa

10.2

OKHUCIUTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

10.3

HIUIIOCTPUPYIOIIUX XUMHUYCCKHUE CBOMCTBaA HN3YYCHHBIX KJIAaCCOB

(TpyIi) HEOPraHUYECKUX BELIECTB

10.4

MOATBCPKAAIOIUX I'CHETUYCCKYIO B3aMMOCBA3b MCXKIY HUMU

11

YMeHue BIUUCIATH (IPOBOJAUTDH PAcUEThI):

OTHOCHUTEJIbHYI0O MOJICKYJIIPHYIO U MOJSIDHYIO MacChl BEIIECTB,

MaCCOBYIO OO XUMHNYECCKOI'O 3JICMCHTA B COCIUHCHUN

11.2

MacCCOBYIO JOJIKO BEIIECTBA B paCTBOPEC,

11.3

KOJIMYCCTBO BCUICCTBA U €TI0 MacCCy, 00BEM ra3oB

11.4

N0 YpPAaBHCHUAM XUMHYCCKUX peaKI_II/Iﬁ KU HaxXOIHUTh KOJIHNYCCTBO

BellecTBa, 00bEM U MacCy peareHTOB WM MPOyKTOB peaKluu

12

Brnanenue (3HaHMe OCHOB):

12.1

OCHOBHBIMM  METOJAaMH  HAay4YHOro TOo3HaHUA (HaOIro/IeHue,
U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPH U3yUEHUH BEIIECTB U
XUMHUYECKHUX SIBJICHUW; yMeHue chopMyIupoBaTh MpodieMy H

IIPEJIOKUTD IYTH €€ PELICHUS

12.2

Oe30ImacHoM pa6OTBI C XUMHYCCKHMMHU BCIICCTBAMU, XUMHUYECKOH

MOCYJI0¥ M JIa0OpaTOPHBIM 000PYO0BAHHEM

12.3

MpaBUiIaMu O€30MaCHOTO OOpaIEHUs C BEIECTBAMH, UCTIOIb3YEMbIMU
B TMIOBCETHEBHOM KM3HU, TIPABUIIAMU MTOBEACHUS B LIEJSX cOepeKkeHuUs
3JI0pOBbSl U OKPYKAIOIIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
(omacHOCTH) BO3JCHCTBHSI HAa >KHUBBIE OPTraHU3MBI OMPEACIEHHBIX
BEIIIECTB, CMIOCOOOB YMEHBIIICHHUS] W MPEIOTBPAIICHHUS WX BPEIHOTO

BO3J€MCTBUA

13

Hamuuune MPAKTUYCCKUX HABLIKOB IUIAHUPOBAHHUA U OCYHICCTBIICHUA




CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

HN3YYCHUC 1 OIIMCAaHUEC (1)I/ISI/ILIGCKI/IX CBOICTB B€IICCTB, O3HAKOMJICHUC
C (1)I/IBI/II-ICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,

HIUTIOCTPUPYIOIIHUE IPHU3HAKU IIPOTEKAHUA XUMHUYCCKUX peaKHI/Iﬁ

13.2

U3Yy4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

13.3

IMOJIYUYCHHE KUCIOpOoada M HM3YUYCHUC €TI0 CBOfICTB; IMOJIYUCHHUE
BOOOpPOJa U M3YUYCHUC CTO CBOﬁCTB; MOJIYUYCHHC YTJICKHUCIIOIO ra3a u

HN3YYCHHUEC €TO CBOI‘/'ICTB; INOJIY4YCHHUE aMMHaKa U U3YUCHHUEC €TO CBOMCTB

13.4

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENENIEHHONM MaccoBOM  Jonei

pPacTBOPEHHOIO BEILIECTBA

13.5

MIPUMEHEHUE MHUKAaTOPOB (J1akmyca, METHJIOpaHka u
denondranenna) A ONpeneNeHUs XapakKTepa Cpelbl B pacTBOpax

KHUCJIOT U ILIeJIouei

13.6

WCCIICZIOBAHME U OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3MUYHBIX KJIACCOB; U3yUYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMH, COJIIMH; TOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJIHOTO MeTajla JpPYyruM U3 pacTBopa  COJIH;
uccienoBaHre aM(OTEpPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

MUHKA

13.7

pelIeHre IKCIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCJIMHEHUIY; «DNEKTPOIUTUYECKAS
auccomuanusay; «BaxHeWmnmme HeEMETaIbl M WX COCIUHEHHUS,

«Baxneiine MeTalIbl M UX COSTUHECHUS

13.8

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  TMPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO0 OOMeHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOpUI-, OpOMHUI-,
wonuna-, cynedar-, ¢ocdar-, kapOoHaAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaiabIlHs, aTFOMHHHUSI,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYmMmenue:

14.1

MNpEACTAaBIATE PE3YyJbTaTbl OJKCIICPUMCHTA B cbopMe BBIBOJIOB,
J0Ka3aTCIbCTB, rpa¢)1/n<0B n T3.6J'II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU




14.2

YCTaHaBJIMBATH CBA3H MEXKAY PCaJIbLHO Ha6J'IIOI[aeMBIMI/I XUMHUYCCKHUMU
SABJICHUSAMMH H IMPOLCCCaAMU, NPOUCXOAAIIUMA B MaKpO- 1 MUKPOMHUPC,

00BACHATH IIPpUYUHBI MHOFOO6paSI/I${ BCIICCTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

HCpBOHa‘IaJIBHBIC XHUMHUYCCKUEC ITOHATHUA

1.1

YucTele BemecTBa U cMecr. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMEI WH MOJICKYJIBI. Xumuueckue diieMeHTBI. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECIUICCTBA.

1.3

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX JIeMEHTOB. CTeneHb

OKHUCJICHUA

1.4

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

B COCIUMHCHNU

1.5

KomnyectBo BemectBa. Moab. MomsipHass mMacca. MoOJsIpHBI 00BbEM Tra3oB.

BzanmMocss3p KOJIMYECTBA, MACChI U YK CJIa CTPYKTYPHBIX CAWMHUI] BEIICCTBA

1.6

duznyeckrie U XUMHUUYECKHE SBICHUS. XUMHUYECKas pCakuusa n e€ IIPpU3HAKH.

3aKoH COXpaHCHHA MACChI BEIICCTB. XUMHYECKHE YpaBHCHHA

Ilepnonnueckuil 3akoH u lleproguyeckas cucreMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuognueckas cucrema XuMu4Ieckux 3iaeMeHToB J[.1.
Menneneesa. Ilepuoael n rpynnel. @U3NYECKU CMBICI TOPSIKOBOIO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX sifep. M3oronel. DnektpoHsl. CTpoeHue
AJIEKTPOHHBIX 00070YeK AaTOMOB TEpBBIX 20 XHUMHUYECKHUX DIIEMEHTOB

ITepuoanueckoit cucremsl [[.11. Menneneesa
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3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB IMEPBBIX TPEX
MEepUOJIOB, Kaius, Kaiuplusg (paguyca aTOMOB, DJEKTPOOTPUIIATEIHLHOCTH,
METaJUIMYECKUX M HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »JJIeMEeHTOB B I[lepuomumueckoil cucreme u

CTPOCHUCM UX ATOMOB

Crpoenue BemecTBa

3.1

XyUMHUYECKas CBS3b. KoBanenThas (HOHHpHaH )51 HCHOH}IpHa}I) CBA3b.

BHGKTpOOTpI/IHaTeHBHOCTB XHUMHUYCCKUX 3JICMCHTOB. Wonnas CBA3b.




MeTtannnyeckas CBSI3b

3.2

Tunbl KpUCTAIMYECKUX PpEMETOK (aTOMHas, WOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH M BUIA

XHMHYECKOH CBSI3U

Baxneimue MNpEACTABUTCIIN HCOPraHWYCCKHUX BEIICCTB. Hemeramnmel u ux

COCAMHCHUS. Mertamisl 1 uxX COCAUHCHUA

4.1

Knaccudukanus M HOMEHKJIATypa HEOPTaHUYECKUX COCTUHEHUH: OKCHIOB
(coneoOpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIue; OCHOBAaHWM (IIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

@u3nyeckue MW XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

dusznyecke W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHA,
HaTpusA, Kajiusd, Marovusd W KaJIbOWsdA, aJJIOMHUHUA, KCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/If/'I

paa HaHpH)KeHI/Iﬁ MCTAlJIOB

44

duszndyeckrue U XMMHYECKHE CBOMCTBA BOAOPOIHBIX COCJIMHEHUN HEMETaJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

duznyeckue U XUMHYECKHE CBOICTBa OKCHI0B HemeramioB: cepbl (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yraepona(ll, 1V), kpemuus(IV). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cpoictBa okcunoB: MetamwioB [A-IIIA rpymn, muska, menu(ll) u

xenesza(ll, III). [TomyueHne okcua0B METAIIOB

4.7

XUMHYECKUE CBOWCTBA OCHOBaHMI W aM(pOTEPHBIX THAPOKCUAOB (Ha MpUMEpe
TUAPOKCHIOB QJIIOMUHUA, JKele3a, IuHKa). [lomydyeHne OCHOBaHHWM U

aM(pOTEPHBIX THAPOKCHJIOB

4.8

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOopHON, KPEeMHHEBOH, yroyibHOW. OcoObie
XMMHUYECKHE CBOWCTBA KOHIIEHTPHUPOBAHHOW CEpHOM M a30THOM KHUCIOT.

[Tomyuyenue kucnot

4.9

OO0mre XxuMHYECKUe CBOMCTBA cpenHux coiei. [lomyuenue coneit

4.10

[Tonyuenue, coOupaHHe, pacrnoO3HAaBaHHE BOJOPOJA, KHCIOPOAA, AMMHAKa,

YIJICKUCIIOTO Ir'a3a B J'Ia60paT0pI/II/I

4.11

HOJIy‘{CHI/IC aMMMakKka, CCpHOfI U a30THOH KHCIIOT B MMPOMBIINIJICHHOCTH. O6H_II/IC




CIIOCOOBI IMOJIYUCHHUA MCTAJIJIOB

4.12

I'eneTnueckas cBI3b MEXKIY KilacCaMHd HECOPraHU4CCKUX COGI[I/IHCHI/Iﬁ

Xumudeckue pe€aKnuu

5.1

Knaccugukarus XuMHUECKUX PEeaKIUi 10 pa3IMYHbIM MMPU3HAKAM: 110 YHCITY U
COCTaBy Y4YaCTBYIOIIUX B pEAKIHUU BEIIECTB, MO TeEIIOBOMY 3¢ (deKTy, o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

TennoBoit 3 PeKT XUMHUECKOW peakluK, TEPMOXUMUYECKHE YPaBHEHUSA. JK30-

U DHAOTEPMUYECKHE peakui. TepMOXUMUYECKUE YPABHEHUS
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OKHCIUTEIIFHOBOCCTAHOBUTCIIBHEIC pPCaKknuu. OKHCIUTEI U BOCCTAaHOBHTCIIMU.
Hpoueccm OKHCIICHUA u BOCCTaHOBJICHH. :‘)HCKTpOHH}Jﬁ banaHc

OKHCIUTEILHOBOCCTAHOBUTCIILHOM pCakuuun
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Teopust aMeKTpOIUTHYECKON nuccoruanui. KaTnoHbl, aHMOHBI. DJIEKTPOIUTHI U

HEOJICKTPOJIMTLI. CuibHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Jucconnuanumn

5.5

Peakuuu moHHOTO obMeHa. YciaoBHs IMPOTCKAaHUA peaKum“I HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4YelOBeKa. be3omacHoe
UCIOJIb30BAaHUE BEUIECTB M XUMHMUYECKUX peakUuil B jgabopaTopuu u OBITY.

HepBas[ ImoMoumpb IMMpru XUMHYCCKUX OKOrax U OTPABJIICHUAX

6.2

XVUMHYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl  (KUCIOTHBIE — JI0XKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPEeJOTBPALICHUS
[IpenenbHast nomyctumas koHueHtpanus BemecTB (IIJK). Ponp xumuu B
pPELICHUH HKOJOIMYECKMX MpoOieM. VYcCuieHHe MapHUKOBOro »ddekra,

pa3pyiieHrne 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, azora, ¢ocdopa, yriaepojaa, KpEeMHUS U UX COCTUHEHUN B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCcKoM xo3ssiicTtBe. IlpumeHenue
METAJIJIOB U CIUIaBOB (CTalb, YYryH, IIOpPAJIOMUHUN, OpoH3a) B OBITY U
HPOMBIIIJIEHHOCTH UX coeuHeHuH. [ToHsATHe 0 KOppO3UM METaIOB, OCHOBHBIE

CIoCcOObI 3aLIUTHI UX OT KOPPO3UU

6.4

[TpuponHble UCTOYHUKHU YTJIEBOIOPOAOB (yroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI UX TiepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIC TOHATHUS OO0 OpPraHUYECKMX BEIIECTBAX KaK O COSAMHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTa).

[TonsiTE O OMOJIOTMYSCKH BaXKHBIX BCIHICCTBAX: KHpPAX, 6CJ'IK3.X, YIJIeBOAax — U UX




POJIN B )KU3HU YCIIOBEKA

7 Pacuérsr:
7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) 10U paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YPaBHEHUSIM




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






