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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
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-TIO3HABATENILHON JEATEIbHOCTH 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 OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAaY4YHBIM 3HaHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
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
pa3BUTHSL.

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
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHYECKOM JIMCCOIMAIlMU BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
MeTOJlaM TO3HaHWUs B Hayke. M3yueHune XUMHUU OPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyX aroluid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kmacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HampaBJIEHHOCTb OOy4YEeHUST HA  CHUCTEMaTHYECKOE MPUOOIIECHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCHOJIb3Yysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMUH, TPUMEHSATh HMX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJecOo00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmee YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHUMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



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 YUEHHE.

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 COXpaHEHMs] MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

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
menu (1) mpu HarpeBanuu, B3aumoieiicTBre xkene3a ¢ pactBopoM conu 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 M METaH. 3arps3HEHUE
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.
HaceplllieHHbIe M HEHACBIIIEHHBIE PacTBOPhI. PacTBOpUMOCTH BEHIECTB B BOJIE.
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
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HMKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(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,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-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 rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA 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,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMnraM U nepuoaam.

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 ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



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

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

@usnka: Marepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buochepa.

['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 PEAKIIMHU, TEPMOXUMHUYECCKUE
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-BOCCTAHOBUTENIBHBIX ~ 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  PEaKUUU
(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



cynabdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHHMH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
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,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3NIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
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
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
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.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAX: )XKMpax, OejKax, yriieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxkHeline CTpouTeNbHblE MaTepHallbl: KepamHKa,



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 PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE 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
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON 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 M3YyUYECHHE 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 WX 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. BaxHelmue coequHEeHUs 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 (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

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
(1) u xene3a (1), meau (1), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
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
OCYIIECTBIISIETCSl 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJIT OTACITBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKkT, 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
COL[MOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU IIECHHOCTSIMU, MPUHATHIMU 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) naTpHOTHYECKOT0 BOCTIMTAHHUS

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) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKIWYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIEAOBATEeIbCKOM,  TBOPYECKOM W JAPYrMX  BHAAX
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 HAYYHOT'0 TIO3HAHUSI

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
CHOCOOHOCTH K  CcamMO0OOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U ypOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHuPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME IICHHOCTU JKW3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0pOBBI 00pa3 >KU3HMU, OCO3HAHUE IMOCIEICTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOTOJIsl, HAPKOTUKOB, KypEHNUs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEANbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

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) 3K0JI0rNYeCcKOro BOCIIUTAHUS

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.

METANPEJMETHBIE PE3YJIBTATBI

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,
YCTaHaBJIIMBATh 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,
BBIBJIATE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

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-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, 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
00JacCTM  HMCHOJB30BaHUS  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:

YMEHUE CaMOCTOSITENIbHO ONPENEHATh LEIU JAESITEIIbHOCTH, 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 PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALUS pEeaKiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, PaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJb30BAaTh XHWMHUYECKYIH) CHUMBOJHMKY Ui COCTaBICHHUS (HOpMYI
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIL;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUsI, 3aKOHAa ABOTrajpo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
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);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEeHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClIeIoBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYJIoM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xonIy oOydeHus B 9 Kjiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB U YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noarpynna (A-rpymma)» U «1modouyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYAaCTBYIOIIUX B peaKIuu
BEII[ECTB, MO TEMIOBOMY 3(P(HEKTy, MO0 M3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o ¢dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coONM0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyibdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).
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pecypcsl
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https://m.edsoo.ru/
7f41837c¢

OCHOBHBIE BUJABI ACATCIBHOCTU

PackpbiBaTh CMBICH U3y4aeMbIX TOHSATHIA.
PackpbiBaTh posib XUMHUHU B IPUPOJIE U KUZHU
YyeJoBeKa, €€ CBA3b C IpyTMMU HayKaMU.
Paznuuate yncThie BelecTBa U CMECH;
OJIHOPO/IHBIE U HEOJIHOPOIHBIE CMECH.
Paznuuath Qusnveckre U XUMHYECKUE SIBICHUS.
CrnenoBath anropuTMam HCIOIb30BaHUS
9KCHEPUMEHTAIbHBIX METO0B — HAOIIOACHUS U
skcniepuMmenTa. HaGmonaTe u onuckiBaTh
00BEKTHI PH MPOBEJCHNUHU IEMOHCTPALIUI U
71a00PATOPHBIX OIBITOB M0 U3YUYEHHUIO
(u3MYEeCKUX CBOICTB BELIECTB, CIIOCOOOB
paszzaeneHus cMecel BemecTs. [IpoBoauTh
XMMHUYECKHH SKCIIEPUMEHT IIPU pa3JeIeHUN
cMmeceil (Ha mpuMepe OYUCTKH MOBapEHHOMN
COJIM) B X0JI€ MMPAaKTH4eCKOi paboThr Ne 2.
CnenoBaTh npaBHiaM MOJIb30BaHUS XUMUYECKOM
MOCY 101 U 1abopaTopHBIM 00OPYJOBaHUEM, A
TaK)Ke MpaBUiiaM OOpAIIEHUSI C XUMUYECKUMH
BELIECTBAMH B COOTBETCTBUM C MHCTPYKLUEN
IIPH BBITIOJIHEHUU MpaKTU4YecKoi paboTsl Ne 1.
BricTpauBath pa3BEpHyThIle TUCEMEHHBIE U
YCTHBIE OTBETHI C OTIOPOI Ha MH(OPMAIIHIO U3
y4eOHUKa U CIPABOYHBIX MAaTEPHUATIOB, TPAMOTHO
HCMOJIb30BAaTh M3YUYEHHbBIN MMOHATHITHBIN anmapar



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

Kypca XUMHUHU

BentectBa n
1.2 XUMHYECKHE 15 1
peaKkuuu

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

Onpenenstb NpU3HAKU XUMHUYECKUX PEAKLINM,
ycnoBus ux npotekanusa. OOBICHATh CYyIIHOCTb
(U3NYECKUX U XUMUYECKUX SIBIICHUH C TOUKH
3peHUs1 aTOMHO-MOJIEKYJIIPHOTO YYEHUS.
KnaccudunupoBars xuMudeckne peakiuuu (1o
YHCIIy U COCTaBY PEArUPYIOIUX U
oOpasyrommuxcs BemectB). CoCTaBIATh
(opMyJibl OMHAPHBIX BEILECTB 10 BaJICHTHOCTHU U
OTIpPeNIeNIATh BAJIGHTHOCTH 110 (popmyiam
BelecTB. PaccTaBisaTh K03 (HUIIMEHTHI B
yYpaBHEHUAX XUMUYECKUX peakuuil. HaOmronars
U OIUCBIBAaTh OOBEKTHI IPU IPOBEICHUU
JIeMOHCTpauii ¥ T1a00PaTOPHBIX OIBITOB.
[IpoBoUTH BBIYMCIIEHUS IO GOPMYyIaM
XUMHUYECKHUX COECIMHEHUN U ypaBHEHUSIM
XUMUYECKUX peakuui. [IpumMeHaTs
€CTECTBEHHO- Hay4YHbI€ METObI IO3HAHUS (B
TOM 4HciIe HAOI0AeHNE, MO/IETMPOBAHUE,
9KCIIEPUMEHT U OCHOBHBIE OIlepallin
MBICIMTENbHON eI TETbHOCTH (CpaBHEHHE,
kiaccudukanys) BeictpauBaTh pa3BEpHyTHIE
MIICBMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
nH(popMalnIo U3 y4eOHUKA U CIPAaBOYHbIX
MaTEepUaJIOB, IPAMOTHO UCIOIb30BaTh
M3Y4YEHHBIN NOHATUIHBIN alapaT Kypca XUMHAH

Hroro mo pazueny 20

Paznien 2. BaxkHeiue npeAcTaBUTENN HEOPTaHUUECKHUX BEIIECTB

Bosnyx. Kucnopon.

2.1
[Nousatre 00 okcumax

bu6mmorexa [IOK
https://m.edsoo.ru/
7f41837c

Hcnonb30BaTh XUMHUECKYIO CUMBOJIUKY IS
cocTaBJIeHUS GOPMYJT BEIIECTB, MOJIEKYIISIPHBIX
ypaBHEHUN XUMHUYECKUX PEaKIUN C ydacTHeM
KHCJIOpOJia. XapaKTepru30BaTh (OMUCHIBATH)
COCTaB BO3yXa, PU3NIECKUE U XUMUYECKHE
CBOWCTBA KHCIIOPO/Ia, CIIOCOOBI €T0 MOTydeHHS,
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MIPUMEHEHUE U 3HAYCHHE B MPUPOJIEC U KUZHU
yenoBeka. CpaBHUBATh PEaKLMU TOPEHUS U
MeJIEHHOTO OKucIieHUsl. OOBSCHATH CYITHOCTh
9KOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX C
3arpsisHeHUeM Bozyxa. Clie1oBaTh MpaBuiamM
0e30macHOi paboTHI B 1a00OpaTOPUHU MTPU
KCIIOIb30BAHUHM XUMUYECKON MOCY/IbI U
0o0opy0BaHus, a TaKKe MpaBuiIaM o0palleHus ¢
roprounMHu BemiecTBamu. [nanuposars u
OCYLLIECTBJISATh HA IPAKTUKE XUMUUECKUE
9KCIIEPUMEHTEHI, IIPOBOIUTH HAOTIOICHHSI,
Jie1aTh BBIBOJIBI IO PE3yJIbTaTaM 3KCIIEPUMEHTA
MIPU TTPOBEICHUH JTAOOPATOPHBIX OIBITOB U
MPaKTUYECKON PabOTHl. BRIUUCIATH KOTMYECTBO
BEIECTBA, 00BEM raza 1o hopmysiam.
Y4acTBOBaTh B COBMECTHOM paboTe B TpymIIe.
BricTpauBath pa3BEpHYThIE TUCEMEHHBIE U
YCTHBIE OTBETHI C OTIOPOI Ha MH(POPMAIIHIO U3
y4eOHMKa U CIIPABOYHBIX MaT€pUaIOB, TPAMOTHO
HCIOJI30BATh U3YYEHHBIN ITOHATUMHBIN anmapar
Kypca XUMHHU

Bonopona.Ilonstue o
KHCIIOTax U COJISIX

8

bu6nmoreka [JOK
https://m.edsoo.ru/
7f41837c¢

PackpbIBaTh CMBICT U3y4aeMbIX TOHATHI U
NIPUMEHSATDH 3TH IOHATHUS IIPU ONMCAHUU CBOWCTB
BEIIECTB U UX MPEBPALCHUN. XapaKTEPU30BaATh
(omuckIBaTh) (hU3MUECKHE U XUMUUYECKUE
CBOMCTBA BOJIOPO/A, CTIOCOOBI €ro MOTYUYeHU,
npumerenne. CooupaTs mpudOp A MOTyUSHHS
BoJiopoa. Mcnosib30BaTh XUMHUYECKYIO
CUMBOIIUKY JJIsI COCTaBIEHUS (OPMYJIT BEIIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMUYECKUX
peaKLuii C yyacTueM BOAOpoJa. Berunciars
MOJISIPHYIO MAacCy BEIIECTB; KOJMYECTBO
BeIeCTBa, 00bEM Ta3a, Maccy BEIIECTBA;
[IpoBOUTH pacU€THI 110 YPABHEHUSIM
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2.3

Bopna. PactBopsl.
ITonsarue 00
OCHOBaHUAX

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c

XMMHUYECKUX PEaKIMi: KOJIMYeCTBa, 00bEMa,
MaccChl BEIIECTBA [0 U3BECTHOMY KOJIMYECTBY,
00BEMY, Macce peareHTOB MU MPOYKTOB
peakuuu. CienoBaTh nmpaBuiiaM 0e30MacHoOM
paboThI B 1a00paTOPUU TIPH UCIIOJIH30BAHUN
XHUMHUYECKOH MOCY/IbI U 000PYI0BaHHUSI, @ TAKKE
npaBuiiaM 00paIIeHUsI ¢ TOPIOYMMHE BEIIECTBAMHU
B ObITY. [ITaHUPOBATH M OCYIICCTRIIATE Ha
IMPAKTUKEC XUMHUUYCCKHNE SKCIICPHUMCHTEI,
IPOBOINTH HAOJIOICHHUS, ICJIaTh BBIBOIBI 10
pe3ysbTaTaM 3KCIIEpUMEHTA. Y4acTBOBATH B
COBMECTHOM paboTe B IpyIie

PackpbIBaTh CMBICII U3y4aeMbIX IOHATUHI U
OPUMEHSATH ITH IOHATHUS PU ONKUCAHUU CBOWCTB
BELIECTB U UX NpeBpallieHui. XapakTepu3oBaTh
(bu3mYecKre U XUMHUYECKHE CBOMCTBA BOJIBI, €€
POJIb KaK paCTBOPUTEIIS B IPUPOIHBIX
npoueccax. CocTaBisITh ypaBHEHUSI XUMHUYECKUX
peakuuii ¢ yqactiueM Bojibl. OOBSACHSTH
CYIIIHOCTb SKOJIOTMUECKUX MPOOJIeM, CBSI3aHHBIX
C 3arpsi3HEHUEM MPUPOIHBIX BOJ], CIOCOOBI
OUYHMCTKHU BOJIbI OT IPUMECEH, MEPHI [0 OXpaHe
BOJ OT 3arpsizHeHus. [lnanupoBsars n
OCYIIECTBIISATH Ha MPAKTUKE XUMHYECKHE
9KCHEPUMEHTBHI, TPOBOIUTH HAOIIOICHUS,
JIeJIaTh BBIBOJIBI 10 pe3ysbTaTaM SKCIIEPUMEHTa
IIPU IPOBEICHUH JTa0OPATOPHBIX OIBITOB U
npakTuieckoi padotsl. CiieoBaTh MpaBuiIaM
6e30macHoit paboThl B TaOOPaTOPHH MIPH
WCIIOJIb30BAaHUN XUMHUYECKOM MOCY bl U
obopynoBanus. [IpoBoAUTE BEIYUCICHUS C
MIPUMEHEHUEM MOHATHS «MacCcoBast JOJIS
BEIIECTBA B pacTBOpe». BricTpanBarh
pa3BEPHYTHIC MMCHMEHHBIE U YCTHBIE OTBETHI €
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2.4

OCHOBHBIE KJIACCHI
HEOPTaHUUYECKUX
COeIMHEHUN

11

bu6mmoreka [IOK
https://m.edsoo.ru/
7f41837c

OTopoif Ha MH(OPMAIHIO U3 YUeOHHUKA U
CIIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO
HCIIOJIb30BaTh U3YYEHHBIN IIOHATUIHBIN anmapar
Kypca XUMUHU

KnaccuduuuposaTs n3ydaemsble BEIIECTBa 110
cocTaBy U cBoiicTBaM. CocTaBIATh (HOPMYJIBI
OKCHJIOB, KHCJIOT, OCHOBaHMM, COJIEH U HAa3bIBATH
UX 110 MEXTyHApOIHON HOMEHKJIAType.
IIporno3upoBaTh CBONMCTBA BELIECTB HA OCHOBE
00X XMMHUYECKUX CBOWCTB U3YUYEHHBIX
KJIACCOB/TPYIII BEIIECTB, K KOTOPHIM OHU
oTtHOCcsTCS. COCTaBIATh MOJIEKYJIIPHBIE
YPaBHEHUS PEAKLU, HIUTIOCTPUPYIOLIUX
XMMHUYECKHE CBOICTBA U CIIOCOOBI OJTyUEHUS
BEILIECTB U3YUYECHHBIX KJIaCCOB/TPYII, a TAKKe
MTOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBSA3b
Mexay HUMH. [Ipon3BoaANTE BBIUNCIIEHMUS 110
YPaBHEHUSAM XUMHYECKHUX PEaKIIH.
[InannpoBaTh ¥ OCYIIECTBIIATH HA IIPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI, IPOBOJIUTH
HaOJIOICHNS, 1e1aTh BBIBOJIBI 110 pe3yibTaTaM
SKCIIEPUMEHTA IIPH MPOBEICHUH JIA0OPATOPHBIX
OTIBITOB M MPAaKTUYECKUX paboT. CrnenoBaTh
npaBmiIaM 0e30MmacHoi paboThl B 1abopatopun
IIPY UCIIOJIB30BAHUH XMMHUECKOH MOCY bl U
o0opynoBanus. BeicTpauBaTh pa3BEpHyThIE
MICBMEHHBIE U YCTHBIE OTBETHI C ONIOPOI Ha
nH(popMalnIo U3 y4eOHUKA U CIPAaBOYHBIX
MaTEpUaJIOB, IPAMOTHO UCIOIb30BaTh
M3Y4YEHHBIN NOHATUIHBIN almapaT Kypca XUMHAH

Hroro no pazaeny

30

Paznen 3. [lepronnueckuii 3akoH u [lepuoandeckasi cucteMa XuMuieckux snemeHToB /1. U.
MenneneeBa. CtpoeHue aToMoB. XUMHUecKasi CBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC
peakiu
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PackpbiBaTh CMBICT IEPUOIUYECKOTO 3aKOHA.
OnuceIBaTh CTPOCHHUE TAOTUIIBI
«Ilepuoauyeckas cucreMa XUMUYECKUX
anemenToB J[.1. Menpneneea». MoaenupoBath
CTPOEHUE aTOMa, SIHEPreTUUECKUX YPOBHEN U
MOAYPOBHEH MTPH TIOMOIITH PUCYHKOB,
ANEKTPOHHBIX KOHPHUTYpaITUi 1
anekTpoHHorpaduueckux Gopmyi. [oscHATh
(bu3HUECKUN CMBICT TIOPSAKOBOTO HOMEPA,

Ilepuonnueckuii
SAKOH 1 HOMEPOB MEePUO/Ia U TPYIIIbI JIEMEHTA.
XapakTepru30BaTh XUMHUYECKHAE DIEMEHTBI
Ilepronnueckas . N N
cHCTeMa bubmuorexa [IOK | mepBbIX TpEX MEepHOIOB, KaJIUH, KAJILIIUNA U UX
3.1 UMIIECKIX https://m.edsoo.ru/ | coenuHeHwus 1Mo moyiokeHuo B [leproanyeckoit
7f41837c cucreme JI.1. Menneneea. OObsSCHATH 00IIHE
sneMeHToB . W. - N
3aKOHOMEPHOCTH B H3MCHCHHH CBOHCTB
Menpeneena.
XUMHYECKHUX 3JIEMEHTOB (M3MEHEHUE PaInyCcOB
Crpoenue atoma
aTOMOB, JICKTPOOTPULIATSIIBHOCTH,
BaJICHTHOCTH) U UX COEIMHEHUH B Tpeenax
MaJIbIX IIEPUOJIOB ¥ TJIABHBIX MOATPYIIIT C
y4€TOM CTPOCHHUS UX aTOMOB; Y4acTBOBATh B
COBMECTHOH paboTe B mape WM rpyIime.
BricTpanBath pa3BépHyThI€ MHUCHMEHHBIE U
YCTHBIE OTBETHI C OMOPOI Ha HH(DOPMAIIHIO 13
y4eOHUKa U IPYTUX UCTOYHUKOB, B TOM YHCIIE
HNuTepHera
PackpbIBaTh CMBICT U3y4aeMbIX TOHSATHIA.
OnpenensiTh BUI XUMHUECKOH CBSI3U B
coeuHEeHUH. MOIeTUPOBATH CTPOCHHUE MOJICKYJT
XHUMHYECKas CBS3b. A AACIIP P Y
OKHCIITENLHO bubnmnoreka [[OK  mpu momoIy pucyHKOB, MOJIETIEH, STEKTPOHHBIX
3.2 https://m.edsoo.ru/ | u cTpykTypHBIX hopmy. Mcnoas3oBath
BOCCTAaHOBUTEIbHBIC
7f41837c XMMHYECKYIO CUMBOJIMKY Il COCTABIICHUS
peaxkun

(hopmysT BeecTB, MIEKTPOHHOTO OajaHca
peakuuii. OnpenensiTe CTENeHb OKUCICHUS
aTOMOB XMMHYECKHX 3JIEMEHTOB 110 (popMyIiaM u
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bubmuorexa [JOK
https://m.edsoo.ru/
7f41837c¢
bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c¢

COCTaBJISATH (POPMYIIBI OMHAPHBIX COSTMHEHUN
10 CTEMEHU OKHCIIEHUSI aTOMOB XUMUYECKUX
snemMeHTOB. OnpenensiTh OKUCIUTENb U
BOCCTaHOBUTEINb. PaccTaBisaTh K03(hPUIIMEHTHI B
cXemax MPOCTHIX OKUCITUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUil METO0M
aneKTpoHHOro 6ananca. Habmonats
XMMHYECKHE OTIBITHI IO IJIaHy, aHAJIU3UPOBATh U
nenath BeIBOAEL. Mcnonp3oBath UKT s
CO3/IaHUS MOJIETIEH, MOATOTOBKH MPE3EHTAIIHH,
JIOKJIA/IOB 110 TeMe. BrICTpanBaTh pa3BEPHYTHIC
MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOIl Ha
nH(OpMALIHIO U3 YICOHUKA U APYTUX
HMCTOYHUKOB, B TOM unciie IHTepHeTa
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9 KUIIACC

KonnuaecTBo yacos DJeKTpOHHBIE OcCHOBHBIE BUJIBI AEATEILHOCTH
HanmenoBanue
(uudpoBsie)
Nen/mt | paszenos u Tem Kontponsueie  IIpaktuueckue
HDOFDAMMEL Bcero 5 5 o0pazoBaresbHbIC
a00ThI a0O0ThbI
poTp p p pecypesl
Paznen 1. BemecTtBo 1 XuMudeckue peakuuu
XapaKTCpI/ISOBaTI) XUMHWYECCKHUEC 3JICMCHTBI
NEPBBIX TPEX NEPHOAOB, KATHS M KaJIbLUS 110 UX
nonoxxeHuro B Ilepuognueckon cucreme /1. U.
MengeneeBa. KnaccuuunpoBars 1 Ha3bIBaTh
HEOPTaHNYECKHE BEIECTBA U3yUEHHBIX KIIACCOB.
OmnuceiBaTh 00IINE XMMUYECKUE CBOWCTBA
HOBTOpeHI/Ie u BCIICCTB pa3JIMYHBIX KJIACCOB, IOATBCPIKAATH
yriryOnenue bubmnoreka LIOK  cBoiicTBa mpumMepaMu MOJICKYJISIPHBIX

1.1 3HaHUI OCHOBHBIX 5 1 https://m.edsoo.ru/ = ypaBHeHHI XUMHYECKUX peakiuii. OnpenensiTh
pazzenoB Kypca 8 7f41a636 BUJI XUMUYECKOH CBSI3U U TUIl KPUCTAIITMYECKOM
KJjacca peméTku BemecTsa. [I[porao3uposars cBoMCTBa
BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI.
BricTpanBath pa3BépHYTHIC MMCEMEHHBIC U
YCTHBIE OTBETHI C OTIOPOI Ha MH(OPMALIHIO U3
y4eOHUKa U CIPABOYHBIX MAaTEPHUATIOB, TPAMOTHO
HCIOJI30BATh U3YYEHHBIN ITOHATUMHBIN anmapar
Kypca XUMUHU
PackpbIBaTh CMBICT H3y4aeMbIX TOHATHI U
MIPUMEHSITh STH TIOHATHUS TIPU OMMCAHUN CBOMCTB
BEIIECTB U UX MPEBPALICHUH.
OcHOBHBIE HI bebpalil
bubnmnoreka [[OK = KnaccudunupoBaTh XUMUYECKHE PEAKITUU TIO
3aKOHOMEPHOCTH ]
1.2 4 https://m.edso0.ru/ | pa3auyHBIM IpU3HAKaM. Y CTAHABIMBATh
XUMHYECKHX .
peakiuii 7412636 3aBUCHMOCTbh CKOPOCTH XHMHUYECKOU PEaKIu OT

pasnuuHbIX (hakTopoB. [IporuozupoBartsb
BO3MOKHOCTH ITPOTEKAHUS XUMUYECKUX
MIPEBPALIECHUI B pa3TUYHBIX YCIOBUSX.
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1.3

DNEeKTpoIUTHYECKA
s1 TMCCOITHAITHS.
XUMHYECKHEe
peakuuu B
pacTtBopax

bu6mmoreka [IOK
https://m.edsoo.ru/
7413636

OnpenensiTb OKUCIUTEND U BOCCTAHOBUTEID B
OBP. CocTaBasiTh 3€KTPOHHBIN OanaHC
peakuuu. [Ipon3BoauTh BEIUKCIEHUS 110
XMMHUYECKUM YPaBHEHHUSAM. Y4acTBOBaTh B
COBMECTHOM paboTe B mape WIu TpyIIIe.
BeicTpanBath pa3BEpHYThIE INCEMEHHBIE U
YCTHBIE OTBETHI C ONIOPON Ha HH(POPMALIHIO U3
yueOHHKa U CIIPaBOYHBIX MaTepHaoB, IPaMOTHO
UCIIOJIB30BaTh N3YYEHHBIN MOHATUWHBIN anmapar
Kypca XUMHH

PackpsbiBaTh CMBICT N3y4aeMbIX MTOHATUH, a
TaK)K€ CMBICII TEOPUU AIEKTPOJIUTUUECKON
nucconranui. OObACHATH IPUUMHBI
3JIEKTPOIPOBOHOCTH BOJHBIX PacTBOPOB
BEIIECTB, Pa3INyaTh cliadble U CUIIbHBIC
91eKTponuThl. COCTaBIATh YpaBHEHUS
JUCCOLUALIMHU KUCIIOT, IEI0YEH U COJIEH,
TIOJIHBIE U COKpAIlIEHHBIE HOHHbBIE YPaBHEHUS
XMMHUYECKHX peaKkuil HOHHOTO 0OMeHa, KpaTKue
VMOHHBIE YPaBHEHUS MPOCTHIX PeaKuil
THJIpOJIN3a cojiei. XapakTepu30oBaTh 001IMe
XMMHYECKHE CBOICTBA BEILIECTB Pa3INYHBIX
KJIACCOB HA OCHOBE TEOPHH JJIEKTPOIUTUYECKOU
JUCCOLMAINU; TIOATBEPKIaTh CBOWCTBA
MIPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YpaBHEHUN XMMHUUYECKUX peakiui. Pemars
9KCIIEPUMEHTAJIILHBIE 33]Ia4H 110 TEME.
[1nanupoBaTh U OCYIIECTBIIATH HA PAKTUKE
XMMHYECKHE IKCIIEPUMEHTHI, IPOBOJIUTH
Ha0JII0/IeHNs, 1eTIaTh BBIBOBI IO Pe3yJibTaTaM
HKCHEPUMEHTA PU MPOBEICHUH JTa00paTOPHBIX
OTIBITOB U MpaKTH4ecKuX padot. CrnenoBarh
npaBuiaM 6e30macHoi paboThI B 1aOOpaTOpU
IIPY UCIOJIb30BAaHUU XMMHYECKOM MOCYAbI U
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obopynoBanusi. [IpoBOANTE BEIYHCICHUS TIO
XMMHYECKHM ypaBHEHHSIM. Y 4acTBOBAThH B
COBMECTHOH paboTe B mape WM TpyIIIe.
BeicTpauBath pa3BEpHYyTHIE MUCHMEHHBIC U
YCTHBIE OTBETHI C ONIOPOH Ha HH(POPMALIHIO U3
ydeOHHKA U IpyTUX UICTOYHUKOB HH(POPMALIUH, B
ToM yucie MHrepHera
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Pasgen 2. Hemeramnel 1 UX COEIUHEHUS

2.1

O6mmas
XapaKTepUCTHKA
XUMHYECKHX
anemeHToB VIIA-
rpynsl. ['anoreHsl

bu6nmoreka [JOK
https://m.edsoo.ru/
7f41a636

OOBsACHATH 001IME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB HEMETAJIOB M UX
COEMHEHUH B Mpe/esiaX MaJIbIX TIEPHOIOB U
riaBHbIX noarpymnn Ilepuonudeckoil cucteMsl
XUMHUYECKHX 3JIEMEHTOB C YYETOM CTPOSHUS UX
aTOMOB. XapaKkTepu3oBaTh (PU3HUECKUE U
XUMHAYECKHE CBOWCTBA MPOCTHIX BEUIECTB
raJIoreHOB (Ha MpuMepe XJI0pa) U CI0XKHbIX
BEIIECTB (XJIOPOBOJOPOIA, XJIOPUIa HATPHS),
CIocoObl UX MOTYYEHUS, IPUMEHEHUE U
3HAa4YCHHE B MPUPOJIC M KU3HH YEIIOBEKA.
OmnpenensaTs XJIOPUA-UOHBI B PacTBOpE.
[TmanupoBaTh U OCYIIECTBISATH HA IPAKTUKE
XMUMHUYECKHE IKCIIEPUMEHTBI, IPOBOIUTh
HaAOJIOZICHNS, IeaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCHEPUMEHTA NPU MPOBEICHUH Ja00paTOPHBIX
OTIBITOB U TIpaKkTUUecKkuXx padbot. CienoBarh
npaBuiaM 6e30macHoi paboThl B 1aOOpaTOpUHN
TIPH UCTIOTB30BaHUHM XUMHYECKON TIOCY/TBI
oOopynoBanusi. BeicTpauBath pa3BEpHyThIe
MMUCHMEHHBIC U YCTHBIE OTBETHI C OITOPO Ha
nHpOpMaIHIO U3 yueOHUKA U CIIPABOYHBIX
MaTepHalioB, FPaMOTHO UCIIOJIb30BaTh
M3Y4YEHHBIN MIOHATUIHBIN alapaT Kypca XUMUH

2.2

O6mmas

but6mmoreka [JOK

OOBCHATH 00IIIME 3aKOHOMEPHOCTH B
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XapaKTEePUCTHKA
XUMHYECKHX
anemeHToB VIA-
rpynnsl. Cepa u eé
COCJIMHECHHUS

https://m.edsoo.ru/
7412636

M3MEHEHUHU CBOMCTB 311eMeHTOB VIA-rpynisl u
UX COEUHEHUH C y4€TOM CTPOEHUS UX ATOMOB.
XapakTepu3oBaTh PU3NUECKUE U XUMUYECKHE
CBOMCTBA MPOCTOIO BEIIECTBA CEPhI U €€
COeIMHEHMH (cepoBOAOPOA, OKCUIOB CEPHI,
CEPHOM KHUCIIOTHI, CYyIb(HaTOB), CIIOCOOBI UX
II0JIy4€HHUs], IPUMEHEHHUE U 3HAUE€HUE B IIPUPOJIE
U J)KH3HU YesnoBeka. Onpenenirs Halnuue
cynbdar-uoHoB B pactBope. OOBSICHATH
CYLIHOCTb 9KOJIOTHYECKUX MTPOOIIEM, CBA3aHHBIX
C IepepabOTKOM COCTMHEHUM CEPHI.
[1nanupoBaTh U OCYIIECTBIATh HAa IPAKTUKE
XUMHUYECKHE YKCIIEPUMEHTBI, TPOBOIUTH
HaOJIIOCHNUS, 1e1aTh BBIBOJIBI 110 pe3yJibTaTaM
skcriepumenTa. CienoBaTh IpaBuiiaM
6e30macHoi paboTHI B 1aOOPAaTOPUH MPH
WCIIOJIb30BAaHUU XUMHUYECKOM MOCY bl U
obopynoBanus. [Ipon3BoANTE BEIYUCIEHUS MO
XUMHAYECKHM ypaBHEHHSIM. VICTIoIb30BaTh MpH
BBINTOJIHEHUH YUEOHBIX 33/1aHUH TEKCTHI
y4eOHHUKa, CIIPaBOYHbIE MaTepUAIIbI
(ITeppoanueckyro CUCTEMY XMMHUYECKHX
anemenToB J[. . MenpaeneeBa, Tabauiry
PacTBOPUMOCTH KHCIIOT, OCHOBAHUI U COJIEH B
BOJIE, DJIEKTPOXUMHUYECKUI DS/l HAPSKEHUN
MeTajuioB). Micnonp30BaTh MpU BRITOJTHEHUN
y4eOHBIX 33JaHU U B TIpoIecce
HCCIIEI0BATENbCKOM AEATEIbHOCTH HAyYHO-
MOMYJISIPHYIO JIUTEPATYPY XMMHUECKOTO

COJIep KaHus, CIIPABOYHbBIE MAaTEPUAIIbI, PECYPCHI
HNuTepHera

2.3

O61mas
XapaKTepUCTHKA
XAMHYECKHUX

7

bu6mmoreka [IOK
https://m.edsoo.ru/
7412636

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
U3MEHEHUHU CBOMCTB 3J1€EMEHTOB VA-TpYIIIbI U
UX COEMHEHUH C y4ETOM CTPOEHUS UX ATOMOB.
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2.4

snemeHToB VA-
rpynnsl. A30T,

dochop n ux
COCITMHEHUS

Obmas
XapaKTEPUCTHKA
XUMHYECKHX
anemMeHToB |V A-
IPYIIIBL. YTIEPOX
Y KPEMHHUI U UX

bu6nmoreka [JOK
https://m.edsoo.ru/
7f41a636

XapakTepu3oBarh (PU3UUECKUE U XUMUYICCKUE
CBOICTBa MMPOCTHIX BELIECTB a30Ta U ¢ocdopa u
X COSMHECHUN (aMMHaKa, COJIei aMMOHMS,
a30THOM KUCJIOThI, HUTPATOB, OKcuaa gpochopa
(V) u pocdophoii kucnotsl, pocdartos),
CHOCOObI UX MOJyYeHUsl, IPUMEHEHHUE U
3HAUYECHHE B IPUPOJIE U KU3HU YETIOBEKA.
Onpenensitb HOHBI aMMOHHUS U (HOCHATHOHBI B
pactBope. OOBSICHATH CYITHOCTh YKOJIOTHYECKUX
npo0JieM, CBSI3aHHBIX C HAX0XKJIEHUEM
coeuHEHMH a3oTa U Gochopa B OKpyKaIOIICH
cpene. [ImanupoBaTh M OCyIIECTBIIATH HA
MPaKTUKE XUMHYECKUE IKCIIEPUMEHTHI,
POBOANUTH HAOIIO/IEHUS, 1e]aTh BHIBOBI 1O
pe3yabpTaTaM SKCIIEPUMEHTA MPU IPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTHIECKON
pabotel. CneoBaTh MpaBuiIaM 0€30MacHON
paboThI B 1a0OpaTOPUU MPU UCIIOIE30BAHUN
XUMHUYECKON TTOCY/IbI K 000PYyA0BAHHUS.
[Ipon3BOaAUTE BEIYMCIIEHUS IO XUMUYECKUM
ypaBHeHUsM. M crionp30BaTh MpHU BHITIOJIHEHUH
y4eOHBIX 3aJaHUI TeKCThl Y4eOHHUKa,
CIIpaBOYHBIEC MaTEPHAIIBI (IEPUOTUIECKYIO
cucTeMy XUMHUYeCKHUX 3emeHToB Jl. U.
Menpeneesa, TabnMIly paCTBOPUMOCTH KUCIIOT,
OCHOBaHUH M coJIeH B BOJIE,
3JEKTPOXUMHUYECKUH PsIZT HAIIPSKEHUI
METaJIOB)

OOBSCHATH 001IIME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 31eMeHTOB |V A-rpyniel u
WX COSMHEHUN C YYETOM CTPOCHHS UX aTOMOB.
Xapaktepru3oBaTh GU3MUYECKUE U XUMHUCCKHE
CBOMCTBA MPOCTHIX BEIIECTB YIIepoa U
KPEMHHS ¥ MX COeAMHEHUH (OKCHIOB YIJIepoa,
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COCIUHCHUA

yrOJILHOW KUCIIOTHI, KAPOOHATOB, OKCHA
KPEMHUs1, KPEMHUEBON KUCIIOThI, CHIIMKATOB),
CIOCOOBI UX MOTYYCHUS, TIPUMEHEHUE U
3Ha4YeHHUE B PUPOJIE U KU3HH YeTIOBEKa.
OOBACHATH MPUYNHHO-CIICICTBEHHYIO CBSI3b!
CTPOEHHE BEILeCTBa — CBOWCTBA —
IIPUMEHEHHE — HAa IPUMEPAX COEINHEHUN
yriepoja u kpeMHus. Onpenenats kapOoHaT- U
CHJIMKAT-UOHBI B pacTBOpe. OOBSICHSTD
CYLIHOCTb 9KOJIOTHYECKUX MTPOOIIEM, CBA3aHHBIX
C HAXOKJEHUEM YIJIEKHUCIIOTO ra3a B
okpy»xatomieit cpezne. [logrsepxaatsb
0COOEHHOCTH COCTaBa OPTaHUYECKUX BEILLECTB
IpUMeEpaMU MPOCTHIX COETMHEHUH (METaH, ITaH,
STWIIEH, alleTUJIEH, 3TaHOJI, ITIULIEPUH, YKCyCHAast
KHCJIOTa), B3aUMOCBSI3b HEOPraHHMUECKUX
COEIMHEHUH yriiepoJa U OpraHu4eCcKUX
BerecTB. ONMUCHIBAaTh POJIb OENKOB, )KHPOB U
yTJI€BOJI0B B (YHKIIMOHUPOBAHUU HKHUBBIX
OpPraHU3MOB, COCTAB NPUPOIHBIX HICTOYHHUKOB
YTJIEBOJIOPOAOB, UX POJIb B OBITY U
IPOMBINIIEHHOCTH. [IpOBOAUTE BBIYUCIIEHNUS IO
YPaBHEHUSAM XUMHUYECKHUX PEaKIIU.
[InannpoBaTh U OCYIIECTBIIATH HA IIPAKTUKE
XUMHYECKHE IKCIIEPUMEHTHI, IPOBOJIUTH
HaAOJIOCHNUS, 1e1aTh BBIBOJIBI 110 pe3yibTaTaM
9KCIIEPUMEHTA IIPH MPOBEICHUH JIAOOPATOPHBIX
OTIBITOB M MPAaKTHYECKUX paboT. CrnenoBaTh
npaBmiIaM 0e30macHoi paboThl B 1abopatopun
IIPY UCIIOJIB30BAHUH XMMHUECKOH MOCY bl U
o0opyaoBanus. Mcnonp30BaTh Mpy BBIOIHEHUH
yueOHBIX 33JJaHU TEKCThI yUeOHUKa,
crnpaBouHble Marepuaisl (Ilepuoanueckyro
CUCTEMY XUMHUYECKHUX dJ1eMeHTOB /1. 1.
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Pa3nen 3. MeTawibl ¥ UX COETUHEHUSA

OO01ue cBoMCcTBa
METAILIOB

3.1

bu6mmoreka [IOK
https://m.edsoo.ru/
7412636

Memnpeneesa, Ta0IHIy paCTBOPUMOCTH KUCIIOT,
OCHOBaHHWH M COJICH B BOJE,
3JIEKTPOXUMHMUYECKUH PsIl HALIPSKEHUN
METaJLIOB)

PackpsiBaTh CMBICT N3y4aeMBbIX TOHATUN U
MPUMEHSTH 3TU MOHATHUS IPU OMMCAHUN CBOMCTB
BEIIECTB U uX npespaiieHuii. O0BSICHATH 0011I1e
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
3JIEMEHTOBMETAIJIOB U UX COEUHEHUN C yUETOM
CTPOEHHS UX aTOMOB. XapaKTepU30BaTh
CTpOEHHE METAIIOB, 00IIKe (GU3NIECKUe U
XUMHUYECKHE CBOWCTBA METAJLIOB.
XapakTepu3oBaTh 00IIUE CIOCOOBI MOIYYESHUS
MeTaioB. ONUCHIBaTh CIIOCOOBI 3aIIUTHI
METaJJIOB OT Koppo3uu. Ciie0BaTh NpaBuiIaM
Oe30macHol paboThI B 1TabOpaTopuu Mpu
WCII0JIb30BAHUN XUMHUYECKOM MOCY bl U
o0opynoBanus. [Ipon3BoANTH BEIYMCIEHUS 11O
YPaBHEHHUSAM XUMHYECKHUX PEAKIIUH, ECIIN OIUH
13 pEareHTOB COAEPKUT MPUMECH. Y YaCTBOBATh
B COBMECTHOI paboTe B nape Uiu rpymre.
Hcnonb30Bath Mpy BHITOTHEHUH YUEOHBIX
3aJJaHUI TEKCThI yueOHMKa, CIIPaBOYHbIE
matepuaisl (Ilepuoanueckyto cucremy
XUMHYECKHX d1eMeHToB J[. 1. MeHaeneeBa,
TaOJIMIly paCTBOPUMOCTH KHCIIOT, OCHOBAaHUHN U
coJiell B BOJIE, DJIEKTPOXUMHUYECKUN Psifl
HanpspKEHUH METaJlIoB)

Baxxneiinie
3.2 MeETaJUIbl U UX 16
COEIMHEHUS

Bbubmmoreka [JOK
https://m.edsoo.ru/
7413636

OOBSCHATH 001IIME 3aKOHOMEPHOCTH B
H3MEHECHHUHU CBOMCTB 3JIEMEHTOBMETAIJIOB U UX
COCIMHEHU B TpyMIax ¢ y4€TOM CTPOCHHUS UX
aToMOB. XapaKkTepu30BaTh (GU3NIECKUEC U
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Paznen 4. Xumus u okpyskaroas cpeaa

BemecTBa u
4.1 MaTepHabl B 3
’KU3HH YeIOBeKa

bu6mmoreka [JOK
https://m.edsoo.ru/
7412636

XMMHYECKHE CBOICTBA IIPOCTHIX BELIECTB
METAJUIOB U UX COETUHEHUN (OKCUIOB,
TUAPOKCHJIOB, COJIEH), CHOCOOBI UX MOJIyYESHHUS,
IIPUMEHEHHE U 3HaUCHHE B IIPUPOJE U KU3HU
YeJI0BEKa. Y CTaHaBJIMBATh
IIPUYMHHOCIIEACTBEHHYO CBA3b: CTPOCHUE
BELIECTBAa — CBOMCTBAa — IPUMEHEHUE — Ha
IIpUMepax U3ydaeMbIX BelecTB. Pacrno3HaBaTh ¢
IIOMOLUIbIO0 KAYECTBEHHBIX PEaKLIUN HOHBI
METAJUIOB: MarHusl, KajiblMs, aIFOMUHUS, [IUHKA,
xenesa (1) u xenesa (1), meau (11).
Jloka3bIBaTh aM(OTEPHBII XapakTep OKCUJIOB U
THIPOKCUIOB aIIOMUHUS U LMHKa [1nanupoBaTh
U OCYILIECTBIIATh Ha IPAKTUKE XUMUYECKUE
9KCHEPUMEHTBHI, TPOBOIUTH HAOIIOICHHS,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM HKCIEPUMEHTA
IIpH NPOBEICHUH JTa0OPATOPHBIX OIBITOB U
IpakTHYeckux padbot. CrenoBarh MpaBUiIam
0e3o0macHoll paboThl B 1TaOOpaTOpuu Mpu
HCII0JIb30BAHUN XUMHUYECKOM MOCY bl U
o0opynoBanus. [Ipon3BoaUTh BEIYMCIEHUS 110
XMMHUYECKUM YPaBHEHHUSM. Y4acTBOBaTh B
COBMECTHOM paboTe B mape WM rpyIime.
BricTpanBath pa3BEpHYThIE INCbMEHHBIE U
YCTHBIE OTBETHI C OMOPOI Ha MH(OPMAIIHIO U3
yueOHHKa U CIIPaBOYHBIX MaTepHalioB, IPaMOTHO
HCIIOJIb30BATh U3yYEHHBIN NOHATUIHBIN anmapar
Kypca XUMHH

XapakTepus3oBaTh POJIb XUMHUU B PA3IUIHBIX
cdepax AeqaTeIbHOCTH JII0/IeH, OCHOBHBIE
BEILIECTBA U MAaTE€pHUaJIbl, IPUMEHSIEMbIE B KU3HU
COBpEMEHHOT0 4yenoBeka. OObSICHITH YCIOBUS
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HWroro no pazneny 3
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO
YACOB IIO 68

[MPOT'PAMME

bubmuorexa [JOK
https://m.edsoo.ru/
7f41a636

0€30I1aCHOTO MCIIOJIb30BAHUS BEIIECTB U
XUMHUYECKHUX PEakiuii B ObITYy. AHATU3UPOBATh U
KPUTHYECKH OIICHUBATh HH()OPMAIIHIO O
BJIMSIHAY TIPOMBIIUICHHOCTH, CETBCKOTO
X03HCTBA, TPAHCIIOPTA U JIp. HA COCTOSTHHE
OKpY’Karoien cpeibl. YMETh OKa3bIBaTh MEPBYIO
MTOMOIIIb IPY XUMHUYECKUX 0)KOTaxX U
orpaBiieHUsIX. [[pyHIMaTh y4acTue B
00CYyXJIeHUH MPOOIIEM XUMUIESCKOU 1
9KOJIOTUYECKOM HANPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3ULIUIO 10 TpodIIeMe U
npeyIarath BO3MOXHbIE IyTH €€ pelIeHUs



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

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

Xummus, 8 knace/I"abpuensa O.C., .I'. Octpoymos., C.A.Cnagkos.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemenuey, 2023
Xumus, 9 xknace/I'abpuensu O.C., .I'. Octpoymos., C.A.Cnaakos.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocsemenney, 2024

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1. Xummus. 8 knacc. Yueonuk (aBTopsl O. C.

INa6puensn, U. I'. Octpoymos, C. A. Crnaakos).

2. Meroanueckoe mocodue. 8 kimacc (aBropsl O. C. I'abpuemnsa, U. T
Octpoymos, . B. Akcénona).

3. [Iporpamma kypca xumuu Jyisi 8—9 kiiaccoB 00111e00pa30BaTeIbHbBIX
yupexaenuit (aBtopsl O. C. I'abpuensin, C. A. Cnaakos).

4. Terpaab 17st 1a00PATOPHBIX OMBITOB M MPAKTUYECKUX padOT. 8 Kiacc
(aBTops! O. C. T'abpuensn, U. B. Akcénona, 1. I'. OctpoymoB).

5. DnektponHas hopma yueOHHKA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

. Poccwuiickast aiekTponHas mkona. - https://resh.edu.ru/

" Anxumuk" - http:/alhimik.ru

. Kypnan «Xumus u xu3nb»io - https://hij.ru/

. ITog0OopHa nmuTepaTypbl o xumuuio - http://c-books.narod.ru/

. Kypuan " 1 cenrsops" - https://1sept.ru/

. Uudoypoxk - https://iu.ru/video-lessons

. COOpHHUK cTaTel 0 XMMUYECKHMX 3JIEMEHTAX, HILTFOCTPUPOBAHHBIH
OINMCaHueM 3KcrepuMeHToB. -http://www.periodictable.ru
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