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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpbHOl pabodeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIIUHU MPEenoaaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHHUs, BOCHUTAHUSI M Pa3BUTUS OOYYAIOUIUXCS CPEIACTBAMHU y4EOHOTO
npeaMera, YCTAHABIIMBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeAyCMaTPUBAET pPACIpPENEICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HW3YUYCHHMS XHUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro Mpollecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYarolmuxcsi, OMNpeAeNseT BO3MOXHOCTH TMpeaMeTa Ui
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yJiibTataMm 00y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3yYeHUs PEeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomierocs II0 OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XWMHH CIIYKUT OCHOBOM Juisi (POPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroiierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€IUHCTBE MHUpPA, BAXKHYIO
pOJib UTPAOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILCHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEH  JJI1  CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEAOBATEICKMX YMEHHMM, HEOOXOJMMBIX KakKk B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYaIOIIUXCS;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAay4YHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlanHble HampaBlieHUS B OOYYEHMHM XMMHUM OOECIEYMBAIOTCS CHEIU(pUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarorMyecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUI XUMUHU, OCHOB
HEOPTaHUYECKOM XUMHUU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAECTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHIATUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akona . 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOW CBA3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTndueckue 3HaHHS PACCMATPUBAKOTCA HA OCHOBE HMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMmy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS U IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYUYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HaHUs B Hayke. M3ydeHWe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX YUYeOHBIX MpeaMeToB: «OKpyX)alomui MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3amaya yyeOHOro MpenMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMbBI XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYIIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blka HayKd, B



OpUOOIIEHUHM K HAy4YHBIM METOJaM T[IO3HAHUSA TPU HU3YYCHHUU BEIECTB U
XUMHUYECKUX peaKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATENbCKON
NeSTEIbHOCTH, OCBOCHMM NpaBWJI 0O€30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YCHHE MPUOOPESTU TaKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PELICHUH,
CHOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KHU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIOBUM, CITIOCOOCTBYIOMIUX MTPUOOPETEHHUIO 00YyYaIOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEpPCaIbHOE 3HAYCHHUE IS
pa3IMyYHBIX BUIOB JESATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY>KaroIller0 MHUpa, WCIOJB3ysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y oOyyaroluxcs T'yMaHUCTHYECKHMX OTHOIICHUH,
MOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQWMISI W HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX s HM3yUYEHUS XHMHU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 gacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU YENIOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemecTBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHUS B XUMHUU. UHCTBIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3JEeMEHThl. CHUMBOJBI XHMHYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas (¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSIHCTBA cocTaBa BewmecTB. OTHOcHUTENbHAas aToOMHas Macca.
OTHOcCHTENbHAs MOJEKYJISIpHAs Macca. MaccoBast JOJII XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX e€AuHUI] BemiecTBa. Pacué€rel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKasi peaklus U €€ MPU3HAKY.
3aKOH COXpaHEHMsI MacChl BELIECTB. XUMHUYecKkHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpallieHus ¢ JIabopaTopHBIM O00OpPYAOBaHUEM, U3YUCHUE U OMUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIUsl BOJbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATHUBAHUE
METHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) SBJICHU, HAOII0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMOJIEUCTBUE Kele3a ¢ pacTBopoM coiu meau (1),
U3y4YE€HHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, JUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUWE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXpaHEHUsi MacChl, CO3JaHUE MOJENeH MOJIEKYII
(ILIapOCTEPKHEBBIX ).

BaxkHeilue npeacTaBuTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpocroe
BelecTBo. Haxoknenue kucimopona B mIpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkuciopona. CrocoOsbl



MOJIyYCHHUS KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHass MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHue
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bopopon — snemeHT u mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

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

dusnyeckue cBouMcTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAcTBOpPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpPOJZI€ U B KU3HU 4YeloBeKa. KpyroBopot Bozbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  coseoOpasyrone (OCHOBHBIE, KHUCJIOTHbIe, aM@oTepHble) U
HecosneoOpasyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCuIoB.

OcunoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TomyyeHne ocCHOBaHUI.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[Tomy4yeHune KucIor.

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

['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEJETICHUE COIEPKaHUs KUCIOpOoJa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpPOJa, HaOJI0ICHUE
B3aUMOJICCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUSA U
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHWE, PACNO3HABAHWE W WU3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MO>XHO HCIIOJIb30BAaHUE BUIEOMATEPUAJIOB), HAOIIOAEHUE OOpa30B BELIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXKHO HCMOJIb30BAHWE BHJICOMATEPUAIIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJI0/IeHUE U3MEHEHHSI OKPACKH WHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
u3ydyeHue B3auMojeiicTBus okcupa menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHy, peakUWil HEUTpalh3alrH, IOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOIO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad 10 TeMe «BaXHeWlne KiIacChl HEOPTaHUYECKHUX
COCTUHEHUI.

IMepuoauueckud 3axkoH u Ilepuoauyeckast cucremMa XUMHYECKHUX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIAacCU(PHUKAIUU XUMUYECKHUX 3jemMeHToB. IloHsiTHe O
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbI,
rajloreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yIoT aM(pOTEpHbBIE OKCUABI
Y TUJIPOKCHUIBL.

[lepnognueckunii 3axoH. Ilepuoandeckast cuCTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAs  (POPMBI
[Teproanueckoii cucrembl xumuueckux 3nemeHToB J[. . Menneneesa. [lepuoabl
u rpynnbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEPOB IMEpUONA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aroMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
Ilepuonnueckoin cucremsl [[. U. MengeneeBa. XapakTepUCTHKAa XUMHUYECKOIO
AJIEMEHTA T10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [leprnoanueckoro 3akona u [leppoanyeckoil CHCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€HbId U
rpaKIaHUH.

Xumuueckass cBsi3b. KoBalieHTHas (ToJisipHass M HEMOJSIpHAasl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHHs.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3y4yeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
rUAPOKCUIA LMHKA C pacTBOPAMHM KHCIOT U IIEJIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropenue, peakliMy pa3IoKEeHUs], COEUHEHUS).

Mescnpeomemmnbnie ceasu



Peanmnsanpss MeXNpeIMETHBIX CBSI3€W INPU W3YYEHHH XUMHM B 8 KJlacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJb30BAaHUE KaK OOIMHWX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOpPHBIE TMOPOJHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognuecknii 3axoH. Ilepuoanueckas cucTeMa XMUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUi U HUX
COCMHEHUM B COOTBETCTBUU C TIOJOKEHHUEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHUEM MX aTOMOB.

CrpoeHre BeliecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAITUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEIIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3IudHbIM MPU3HAKAM (TI0 YUCITy
W COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBOoMYy Hddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XUMHUYECKHUX DIJIEMEHTOB, IO OOpPaTUMOCTH, IO
Y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMU4eckoil peakuuu. [lonsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. [lonsatue o karanuse. [loHsAiTHE 0 XUMUYECKOM paBHOBECUU. PaAKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHON  pPEaKIUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs auccouuanuu. CUIIbHBIC U CI1A0bIE SJIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE U COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHbIE peakiny Ha MOHBL. [IOHSATHE O TMAPOIIU3E COIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB WM HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLEcCCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U  COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MaTE€pUANIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3a, O0Opa30BaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3fioKeHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCHEPUMEHTAJbHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nyueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHUMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMeTajulaMH, WIeJo4aMu). XJIIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHHE, nMpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEHIIHMe XJIOpPUIbl U UX
Hax0JICHUE B MPUPOJIC.

Oo6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIINN KUCIOPOa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOpO, CTpOCHUE, (PU3HUECKHE U
XUMUYECKUE cBOMCTBA. OKCHUABI CEpPbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckne). XHWMHUYECKHe pPEaKIuu,
JeXalue B OCHOBE IPOMBIILIEHHOTO CIOCO0a TMOMYYEHHS] CEPHOM KHCIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CEepHOM KUCIOThI, KAYECTBEHHAs PEAKLIMS Ha



cynbdar-uoH. HaxoxneHue cepbl u €€ COCOUHEHHH B MpHPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPYIKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAILICHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIIECHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
busznyeckrue 1 XMMHUYECKHUE CBOMCTBA, OMyueHue U npuMenenue. Coiau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJlydeHHe, (GU3NUYEeCKUe U XMUMHYECKUE
CBOMcTBa (OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M crHeuuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHMHEPAJIbHBIX
yA0OpeHuil. XuMUYEeCKOe 3arpsi3HEHUE OKPY KAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbl U BoJnoEMOB). docdop,
aJoTpornHele Monupukauuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dbochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

Oo6mas xapakrepuctuka 3nemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIHBIE
Monu(puUKalMM, PpacIpoCTpaHeHWEe B MpuUpoae, (U3MUECKHUEe U XUMHUYECKHUE
cBoicTtBa. Ancopouusi. Kpyrosopot yriaepona B npuponae. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHUIOM
yriepoaa (IV), rumoresa riao6albHOrO TOTEIJICHUS KIUMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUEeCKHe U XUMHUYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULHUHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3MCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIMHEHMSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojgax — U ux
poJiMi B JKH3HM YEJOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, IMOJIy4YEHUE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTH. BakHEWIMe CTPOUTEIbHbIE MaTEpHAIbl: KepaMUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCTOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAY€CTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOIOICHHE TPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)xaromme (PU3NUecKrue M XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 00pa3llaMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE Tpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHON peaklMK Ha CyJbdar-
VMOH U HaOJIOJeHUE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (DU3HMUECKUMHU
cBOiicTBaMM a3oTa, (ochopa M HMX COeOIUHEHUH (BO3MOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAO0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHS U QocdaT-uOH U U3y4YEeHHE MPU3HAKOB
UX MPOTEKaHMUsI, B3aUMOJICMCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIB30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUE Mojelen
KPUCTAUIMYECKUX peIIETOK anmMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YIJIEKUCIIOIO rasa, MpoBEJACHUE KAUECTBEHHBIX PEAKIMM Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYEHHE IIPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUIMKATHOM TPOMBIIIIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHelnme HeMeTaJUIbl U UX COEIUHEHUS.

MeTtasibl U MX COCAUHEHUSA

OO1rast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nojiokeHus B llepuomuueckon cucreme xumudeckux diaemeHtos /. .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaiioB. Meraymnueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  pAl
HarnpsHkeHU MeTawioB. dusnyeckue U XMMUYECKHE CBOMCTBA MeTauioB. OO0rue
ciocoObl mosydeHus MeTtaioB. [loHsTHe O KOppO3UM METauIOB, OCHOBHbBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY M MPOMBIIIICHHOCTH.

[I{enouHble METAJUIBL: MOJNOXKEHUE B lleproanueckoil cucrteMe XMMUYECKUX
anementoB JI. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIECHHE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaUIOB MU  MX
COCIUHCHUMH.

[[lenoyHo3emMenbHbIE METAUIBI MarHuid W KalbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux 3neMeHToB [[. 1. MenpaeneeBa, crpoeHue
MX aTOMOB, HaxOXJIeHUE B pupoae. PU3n4yecKkne 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxueilive coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJTtoMUHUN: TIoJ10)keHue B [leproindeckoi cucTeMe XuMUYECKUX AJIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxAcHWE B mpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoit cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXJIeHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ oO0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBaMH, H3y4Y€HHE  pE3yJbTATOB KOPPO3UM  METAIOB  (BO3MOKHO
WCIIOJB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), menu (1), HaGrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAMU HATpusi, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxknenime
METAaJlJIbl U UX COCMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBsa u Marepuansl B IOBCEIHEBHOM >XM3HM 4YeJOBEKa. be3zomacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakiuil B ObITy. IlepBasi momoip npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karomied cpeabl (MpeaeiabHas I0MmyCTUMAast
KOHIIeHTpalus BemecT, nainee — [1/IK). Ponb xumMuu B peneHun 3K0JIOrH4eCKuxX
npoOJieM.

Xumuueckuii Ikcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemmnswie céasu



Peanmusanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK U MOHATHUH, SIBISIOIIMXCS CUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOwue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHHE, MOJIENb, SBJICHHE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIMI,
U30TOINBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKUN 3apsi, MPOBOJHMKH,
MOJIYIPOBOJHUKH, JTUAJEKTPUKHU, (POTORNEMEHT, BEUIECTBO, TeENO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI W3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yAOOPEHUS, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TMTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE HUCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.

3asy4_[lnpektop_CoBeTHUK
Mbl 8 MAX https://max.ru/deputy director
Mol 8 BK https://vk.com/deputy director




IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyuYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMAaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYArOIINXCA.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXalrT  TOTOBHOCTh  OOYyYarOIIHUXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHBHBIX LICHHOCTHBIX OpHEHTALMM U
pacIIMpEeHUe OIIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPpHOTHYECKOr0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIIECIWIO, TTOHUMAaHHS 3HAYECHUS XUMHUYECKOM HAyKU B JKHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpakIaHCKOr0 BOCIMTAHUS:

NPEACTABICHUS] O COLMAIBHBIX HOpMax M IIpaBUaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPA3HON COBMECTHOM NEATENbHOCTH MpU
BBINIOJIHEHUH YYEOHBIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYEOHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEJAEHHWE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKILMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKHM MU COCTAaBIIAIOLIME
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYyYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOIJHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPABJIEHHBIE HA MMOJIYYEHUE HOBBIX 3HAHHMM IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX IMPOLIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, JOCTYMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHUs),
HEOOXOJIMMOCTH  COONIOJICHUS] MpaBuid O€30MaCHOCTH TIpuU  OOpallleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

S) TpPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TTpodeccuii 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYyIAy M pe3yjibTaTaM TPYJIOBOH JEATEIbHOCTH, B TOM YHCIIEC Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIenHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTh aalITUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) PK0JIOrHYECKOro BOCIUTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHoro o0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nYeCKOMy M TICHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJ 0€30MaCHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOJIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMYyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIILJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMmeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIIEPUMEHT U IPYTOE.), KOTOPHIS
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU



HAay9YHOW KapTHHE MHpA, U YHUBEpPCaJbHbIC yUeOHbIE NeUCTBUS (TO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBua:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHHUHU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEpHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
YCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHAYKTHBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIPOIECCE€ TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJUYECKHUE (3HAKOBBIC) MOJIENH, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTA), XHMHYEcKas GopMmylia W ypaBHEHHE
XUMHYECKON PEeaklMi — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIICJACTBCHHBIC CBSI3M U
MIPOTHBOPEUMS B U3yUaEMbIX MPOLIECCAX U SABJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeliCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI [JIi (POPMHPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTU BBICKA3bIBAEMbBIX CYXKICHUN;

IPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIUH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMNbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ undopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJIsIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJIEPkKAHUS, CIPABOYHbIC
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4Hble METOJbl U 3aMpOChl MPU NOHCKE U OTOOpE
uHPOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITTOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 33/a4 OMpPeNeIEHHOTO THUIIA, MPUOOPETEHHUE OIbITa B
00JaCTM  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HUCIIOJIb30BAaHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBlIeHUSI HHPOPMAIUHU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4yeOHOH U
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsS 3aJlaBaTh BOMPOCHI (B XoJle Auanora W (Wiu) JIUCKYCCHM) IIO
CyllecTBy  oOCyXJaemMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJIOKEHHOM 3a/1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1abopaTopHOI pabOThI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU4€OHOTO MPOEKTA);

yMEHUsI y4eOHOIro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
NIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHMSIMH, «MO3TOBBIE IITYpPMbD», KOOPAMHALIUSA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBUSA:

YMEHUE CaMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHBIE CITOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJyuYEHHUS! HOBBIX 3HAHUW 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPE3yJbTaTa 3asBJICHHON LETH, yMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHIO 0053aTeIbHOrO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



JNEUCTBUM, BUABI JEITEIBHOCTH IO T[OJYYEHUIO HOBOTO 3HAHMWS, €ro
WHTEpIIpeTaluy, MPeoOpa3oBaHUI0 U MNPUMEHECHHUIO B Pa3JIMYHBIX YYEOHBIX U
HOBBIX CUTYaI[UsIX.

K xonIy oOydenus B 8 kj1acce npeMEeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSITHN: aTOM, MOJIEKyIa,
XUMHUYECKUW JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJIb, MOJISIpHAsh Mmacca,
MaccoBas JI0JIs1 XUMHUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBAaHHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHUCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JI0KEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BON 2h(EKT peakiumu,
AIpO aToMa, AJICKTPOHHBIM CJIOW aToMma, aToMHasi OpOuTalb, pPaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KaTMOH, aHUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHATUA U
MPUMEHSITH ITU TTOHSTHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBJieHUs (popmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAasT M HOHHAs) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIca Ilepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHHE TMEPUOAUYCCKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuomnueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuognyeckont
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juvaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnodouHas noarpymnmna (b-rpynmna)», manbsie u
OoNbIIME TEPHUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnnieneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj spa, 00IIee YrcCiIO dJIEKTPOHOB
U PaCTpEIeICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY UM COCTaBY YYACTBYIOIIUX B PEAKIUU
BEIIIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIMUX XUMUUYECKUX PEAKIIHI;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALEHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJSIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 Gdopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TPUYMHHO-CJICJACTBEHHBIX CBSI3€H — JJI M3yYCHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEeaKIUil, EeCTECTBEHHO-HAYyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICIEHHBIN);

ClIeoOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0M U
7abopaTopHbIM 000pY/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJIYYCHUI0O W COOMPAHUIO
ra3zoo0pa3HbIX BeUIeCTB (BOAOpPOJAa M KHUCIOpPOAA), HPUTOTOBICHUIO
PAaCTBOPOB C OMNPEACIEHHON MacCOBOM JOJ€W pacCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakMmyc, heHondTaienH, METUIIOPAHXK U JIPYTHE).

K xoHIiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHSATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEILIECTBO,
CJI0’KHOE BELIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlMsi, XUMUYeCKasi CBSI3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  pPAacTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJIICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTaJuInuecKas), KpHUCTAJUIMYecKas peméTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MPEeeiabHO OMyCTUMAast
xoHuenTpaus I1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSThH 3TU NOHATHUS MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJICHHUS (HOpMYyT
BEILIECTB ¥ YPABHEHU XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IMHEHUN 1o ¢dopmyiiaM, BUI XHUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci Ilepuomnueckoro 3akoHa J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX DJIEMEHTOB:
paziuuath MOHATHUS «rjaBHas mnoarpynmna (A-rpynmna)» U «mnodouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOMABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpesieyieHue HX MO0 DJIGKTPOHHBIM CJO0sIM), OOBICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajiblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, N0 TEIIOBOMY 3P (HEKTy, 0 MU3MEHEHUIO CTENEHEH OKUCICHUS
XHMHYECKUX DJICMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAs OMNHUCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEN U COJICH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUC
TCHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3THX PeaKlui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJEKYISIPHYIO U MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »dJIeMeHTa 10 ¢dopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXe IMpaBWia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYEHUI0O W COOMpaHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAOININE  KAYSCTBEHHBIM  COCTaB
pPa3MUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IYyTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapOonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JIEATeIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — I WU3YUYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHBIM M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JyiekTpoHHbBbIE (IU(PPOBLIE)
KonTpoabHbie IpakTnyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThbI
Pa3znea 1. [lepBoHayaibHbIe XMMUYECKUE TOHATHS
Xumus — BakHas 00J1acTh
€CTECTBO3HAHHUS U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPaKTUYECKOU JIEATECIbHOCTH
YyeJIOBEKa
BemecTBa 1 XuMudeckue
1.2 B 15 1 https://m.edsoo.ru/ONNXR1VFQ
peakiumn
Hroro no paszneny 20
Pa3nes 2. BaxkHelilne npeacTaBuTe/ Il HEOPraHUYeCKUX BellecTB
Bosayx. Kucnopon. Ilonsarue
2.1 y post 6 https://m.edsoo.ru/D5SBORTY30
00 oKkcHIax
Bonopoa. Ionstue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHUCJIOTaX U COMIAX
Bonxa. PactBopsl. Ilonsarue 00
2.3 a p 5 1 1 https://m.edsoo.ru/M13I5KJBM
OCHOBaHHUSX
OCHOBHBIE KJIACCHI
24 . 11 1 1 https://m.eds00.ru/0TSASMOWT
HEOPraHUYECKUX COeTMHEHUI
Uroro no pazgeny 30

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XuMmnueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 XHMHUYECKUX djieMeHToB /1. U. 7 https://m.edsoo.ru/TCBJBVWEZ
MenneneeBa. CtpoeHue
aToma
XUMHYECKas CBA3b.
3.2 OKucIuTeNbHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAaHOBUTEIIHHBIC PEAKIIHH
Wroro no pasaeny 15 https://m.edsoo.ru/LRYWBJPES
PeszepBHoe Bpemst 3 https://m.edsoo.rut/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME




9 KJIACC

KoauvecTBo 4acoB
HaumeHnoBaHue pa3/iesioB U TeM DJIeKTpOHHbIE (HU(POBbHIE)
Ne ni/mt Kontpoannbie IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThbI padoThI
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKkIul
[ToBTOpeHME U yroyOneHne 3SHAaHUN
1.1 P ey 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3IesIoB Kypca 8 Kiacca
OcHOBHBIE 32aKOHOMEPHOCTH XUMHYECKHUX
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
peakuui
DNEKTPOTUTHYECKAS UCCOIUAITHS.
1.3 P A rat 8 1 1 https://m.edsoo.ru/KODURSOVV
XUMUYECKHE peakllii B PacTBOPax
Hroro no pazneny 17
Pa3znea 2. HeMeTaJ1JIBI H HX COeTMHEHHS
OO6mrast XxapaKTepUCTUKA XUMUUECKHUX
2.1 = P P 4 1 https://m.edsoo.ru/ZTN1F700I
anemeHTOB VIIA-rpymmsl. ['anoreHst
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COETUHEHUS
OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX
2.3 aneMeHToB VA-rpynisl. A30T, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COCTMHEHUS
OO01mmas XxapakTepruCcTHKa XUMHUIECKUX
2.4 anemeHToB [VA-rpynmel. Yriuepon u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHUH U UX COSIMHECHUS
Hroro no pazgeny 25




Pa3gen 3. MeTaJJILI M X COEIUHEHU ST

3.1 ‘ OO1ue cBoiicTBAa METAIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 ‘ Baxknelme MeTallIbl ¥ UX COSTUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazgeny 20
Paznen 4. Xumus 1 oKpyKammas cpeaa
BemectBa u Marepuaisl B )KMU3HU
4.1 3 https://m.edsoo.ru/TFNBWEF7Y
YyeJIOBEeKa
Hroro no pazgeny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacoB
Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero u3yuyeHusi ~ oOpa3oBaTesibHbIE PeCypChl
padoThI padoThbI
[Ipenmer xumuu. Pois xumun B
1 JKA3HU 4yesoBeKa. Temna u 1 https://m.edsoo.ru/L62DS2CZR
BeIleCTBa
[TonsiTve 0 MeTOIaX MO3HAHUS B
2 1 https://m.edsoo.ru/9ZJAEW050
XUMHUHI
[IpakTrueckas padora Ne 1
«IIpaBuna paboTsl B 1aboparopun
3 p . p patop 1 https://m.edsoo.ru/LSEW4353D
U Ipu€MbI 0OpalleHusl ¢
71a060paTOPHBIM 000PYTOBAaHUEM)
HucTtele BemecTBa U CMECH.
4 " . 1 https://m.edsoo.ru/6TME21FW8
Crnioco0wI paznieneHust cMecen
[TpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 https://m.edsoo.ru/K3LS5MCRY
OUYHCTKHU TTOBAaPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/BLS04WTBS
XUMHUYECKUE JIEMEHTHI. 3HAKU
7 (CMBOJIBI) XUMHYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
2JIEMEHTOB
8 IIpocThle U cnoxHBIE BELIEeCTBA 1 https://m.edsoo.ru/DXJBSTI9S
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 https://m.edsoo.ru/IMOBJ3QZ5
3aKOH OCTOSIHCTBA COCTaBa
10 1 https://m.edsoo.ru/IMC496FX6
BellecTB. XUMUYecKasi hopMya.




11

BanentHOCTE aTOMOB
XUMHUYCCKUX 3JICMCHTOB

OTHoOcHUTENbHAsA aTOMHas Macca.

OTHOCHUTENLHAS MOJICKYJIsIpHasd
Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCAUHEHUH

https://m.edsoo.ru/GHV58QOMVE

13

14

KomnuectBo BemectBa. Moib.
MognsipHas macca

dusznueckre 1 XMUMUUECKHUE
siBIIeHUS. XUMHYeCKas peaKnuAg

https://m.edsoo.ru/368UNLS5Y?2

https://m.edsoo.ru/YZMS8S6ATH

15

IIpu3Haky ¥ ycinoBus NpOTEKAHUS
XUMHYECKHUX PEaKIUi

https://m.edsoo.ru/N6DVNIKQ5

16

17

3aKOH COXpPaHEHMsI MaCcChl
BEIECTB. XUMUUYECKUE YPABHEHHUS
Brraucnenus Koam4ecTsBa, MacChl

BCIIECTBA 11O YPAaBHCHUAM
XUMHUYCCKUX peaKLII/II‘/’I

https://m.edsoo.ru/M8EDS4IHVM

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukamms XuMudaeckux
peaxiuit (CoeIMHEHus,
pa3IoXKEeHUs, 3aMeIleHus,
oOMeHa)

https://m.edsoo.ru/L48O7LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHmukiIoneauct. O0o0IeHne
CUCTEMATH3AaLUs 3HAHUN

https://m.edsoo.ru/PIWARH3AB

20

KonTponbnas padorta Nel o teme
«BemecTBa 1 XMMHUYECKHE
peaxkuum»

https://m.edsoo.ru/ON62SNERU




21

22

23

24

25

Bo3nyx — cMech razon. CoctaB
Bo3ayxa. Kucinopon — anemeHT u
npoctoe BeuiecTBo. O30H

dusnueckue 1 XUMHYECKUE
CBOMCTBA KMCIIOpOaa (peaKIuu
OKHCJICHHUs, TopeHue). [Tonsatue
00 okcHaax

CrniocoObI Moy4eHust KUCIopo/ia
B Ja0OpaTOpuu U
NPOMBIIIICHHOCTH. [IpuMeHeHne
KHCJIOpOa

TennoBoit 3¢ ekt XuMuIecKoi
peaKuuHu, MOHATHE O
TEPMOXHUMHUYECKOM ypaBHEHHH,
9K30- ¥ SHJOTEPMHUYECKHUX
peaknuax

TonnuBo (He(Th, yrojab U METaH).
3arpsi3HEHHE BO3]lyXa, CIOCOOBI
€ro NpeJOTBPAICHUS

https://m.edsoo.ru/ XONONRN1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VIWB6A2RD

https://m.edsoo.ru/PNMKJZHKX

https://m.edsoo.ru/USNY5UUW?2

26

[IpakTuueckas padbora Ne 3 o
teme «[lonydyenue u cobupanue
KHCJIOPO/a, U3yYCHHE €T
CBOMCTB»

https://m.edsoo.ru/5516UHX3R

27

Bonopon — anemeHT u mpocToe
BemecTBo. Haxoxnenne B
npupojie

https://m.edsoo.ru/WD392ACWB

28

dusnueckre 1 XUMUUECKHE
cBoiicTBa Bojiopoaa. [Ilpumenenne
BOJZIOpO/A

https://m.edsoo.ru/0SZ28459R




29

30

ITonsTre o KuCIOTaX M COJISIX

Crioco0bI oryueHus BOA0poia B
nabopaTopuu

https://m.edsoo.ru/TMWNIVC43

https://m.edsoo.ru/C9TO9UCIP

31

[IpaxTuueckas padora Ne 4 o
teme «llomydenue u cobupanue
BOJZIOPOJIa, M3YUCHHUE €TO
CBOMCTB»

https://m.edsoo.ru/SS3WAX33K

32

33

34

35

MonsipHblii 005EM Ta30B. 3aKOH
ABorazipo

Brruncienus o0béMa, KOJIHYECTBA
BEILECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WIH
00BEMY

Brruncienus o0bEMOB ra3os 110
YPaBHEHUIO PEAKLIMM HA OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
ra3oB

dusnyeckue 1 XUMUYECKHE
CBOMCTBA BOJIbI

https://m.edsoo.ru/M3KSO1QDQ

https://m.edsoo.ru/MXGOY304M

https://m.edsoo.ru/9TQ8AXABY

https://m.edsoo.ru/7TAOGFZK4R

36

37

38

Cocras ocuoBanuii. [Tloasarue 00
WHJIAKAaTOpax

Bona kak pactBopuTenb.
HaceblieHHbie 1 HEHACHIIIICHHBIE
pactBOpsl. MaccoBas 101
BEIIIECTBA B PACTBOPE
[Ipaktuueckas pabora Ne 5 o
teme «IIpuroroBienue pacTBopoB
C OIpEAEIEHHON MAacCOBOM J0JIEH

https://m.edsoo.ru/IXB2W6IVL

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/ WXUKPAUOA




39

paCTBOpéHHOFO BCIICCTBa»

KonTtponsnas padora Ne2 o treme
«Kucnopoa. Bogopon. Boga»

https://m.edsoo.ru/JIM7935DRY

40

41

42

Oxcuppl: cocTas, Ki1accupuKarms,
HOMEHKJIaTypa

[ToydeHne 1 XMUMUYECKHUE
CBOMCTBA KUCIIOTHBIX, OCHOBHBIX
U aM(OTEpHBIX OKCHIOB
OcHOBaHUS: COCTaB,
Ki1accuduKaiys, HOMEHKIAaTypa

https://m.edsoo.ru/STESJINAY

https://m.edsoo.ru/8JAZ9YWS2

https://m.edsoo.ru/SU397HUSC

43

44

45

HonyquHe U XUMHUYCCKUEC
CBOMCTBAa OCHOBaHUH

Kucinotsl: cocTas,
KJaccu(uKalus, HOMEHKIATypa

HonyquI/Ie 1 XUMHWYCCKHUC
CBOMCTBA KHCJIOT

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK7

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpennue): HOMEHKIATypa,
CIIOCOOBI IMOJIYUCHU A, XUMHUYCCKUC
CBOICTBA

https://m.edsoo.ru/JSNUIMITJ

47

[TpakTuyeckas padora Ne 6.
Pemenune sxcriepuMeHTaTBHBIX
3amad o teMe « OCHOBHBIE
KJIaCChl HEOPTaHUIECKHUX
COETUHEHUIN

https://m.edsoo.ru/58D13JF7V

48

49

I'enernueckas cBA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COEeTUHEHNN

O00011eHHE U CUCTEMATU3ALMS

https://m.edsoo.ru/YDS6ZRE31

https://m.edsoo.ru/STBUOEEYN




50

3HAHWI

KonTtponsnas padora Ne3 o reme
"OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCTMHEHUN"

https://m.edsoo.ru/AFA7IDULD

51

IIepBble ONBITKH
KJIACCU(PUKAIIUU XUMUYICCKUX
anemeHToB. [IoHATHE O TpynIax
CXOZIHBIX 2JIEMEHTOB

https://m.edsoo.ru/COV3CC214

52

[Iepnoarueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKUX 351ieMeHToB J[. 1.
Menneneena

https://m.edsoo.ru/X9F1NR3US8

53

54

[Iepuoasl, rpynsl, MOATPYIIIBL

Crpoenue atomoB. CoctaB
aTOMHBIX siaep. M3otomnbl

https://m.edsoo.ru/NOMWWIRXN

https://m.edsoo.ru/IMUDOMRSH

55

CtpoeHue AIEeKTPOHHBIX
000JI04YEK aTOMOB DJIEMECHTOB
ITepuonnueckoit cucremsr /. .
MenpaeneeBa

https://m.edsoo.ru/T9SYNVEB2

56

XapakTepucTuKa XUMHYECKOTO
AJIEMEHTA T10 €r0 MOJIO0KEHUIO B
ITepnonnueckoii cucreme /1. Y.
Menneneena

https://m.edsoo.ru/YIPO4OMDX

57

58

3nauenue [lepuoanaeckoro
3aKOHa JUIA pa3sBUTHUS HAyKU U
npaktuku. J[. 1. MenaeneeB —
Y4EHBIN, IEJArOr U IPakIaHNH

PesepBuriit ypok. O600mIeHHE U

https://m.edsoo.ru/SZDEXEOQOP

https://m.edsoo.ru/ZCQTRPO8Y




cucTeMaTu3anus 3HaHui /
Bceepocculickas npoBepoyHas
pabora

Kontponbnas padora No4 o teme
«Crtpoenue atoma. XUMHYECKast

59 . 1 https://m.edsoo.ru/FTIZF99OWF
cBs3b» / Beepoccuiickas
npoBepoyHas pabora
DIIEKTPOOTPULIATEIIHBHOCTH AaTOMOB

60 pOOTPHL 1 https://m.edsoo.ru/HZA110EDS8
XUMHUUYECKHUX DIIEMEHTOB

61 HNonnas xumuyeckas CBA3b 1 https://m.edsoo.ru/3SY1RJKVI
KoBasieHTHast mossipHast

62 1 https://m.edsoo.ru/EOL3MT2AE
XUMHUYECKAS CBI3b
KoBanentnas HenomnsipHas

63 1 https://m.edsoo.ru/9Y VR3FUXI
XUMHUYECKAS CBI3b

64 CrerneHp OKHUCIICHUSI 1 https://m.edsoo.ru/RA6CVXM66
OKHUCIUTENLHO-

65 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTaHOBUTENBHBIE PEAKIIUU

66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHriit ypok. O0001IeHNE U
CHUCTEMATHU3AIMS 3HAHUH 110 TEME

67 1 https://m.edsoo.ru/4RH7M35NF
«Ctpoenne atoMa. XuUMHUUIECKast
CBA3bY»
PesepBHrblii ypok. O000111€HIE U

68 p yp ?l 1 https://m.edsoo.ru/7DNRBZ948
cucTeMaru3anus 3HaHuil

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




9 KJIACC

Ne
n/n

Tema ypoka

[lepuoauueckuii 3aK0OH.
[lepuoanueckas cucrema
XUMHYECKHX 3eMeHTOB /1. H.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHYECKHUX 3JICMECHTOB
MEePBBIX TPEX MEPHUOJIOB

KoaudecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThbI

Jlara
HU3YYEeHUS

DJIeKTpOHHbIe UG pPOBbIE
o0pa3oBaTe/IbHbIE PeCypChl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIaTypa HEOPTraHUYECKIX
BEILIECTB

https://m.edsoo.ru/ WTO1WRA20

Bubpl XUuMHU4YECKOI CBSI3U U THUITBI
KPUCTAJUIMYECKUX PELIETOK

Konrtponsnas padora Nel mo
teme «[loBTOpenue u
yriyOJieHre 3HaHUI OCHOBHBIX
pa3znenoB Kypca 8 kiaccay

Knaccudukanus xumMmudeckux
peaxkiuii Mo pa3IuuHbIM
IpU3HaAKaM

https://m.edsoo.ru/UI4Y5SCFRV

https://m.edsoo.ru/J4X87ZN212

https://m.edsoo.ru/X8XAE7E2J

ITonsiTHE O CKOPOCTH
XUMH4ecKor peakuuu. [lonstue
0 TOMOT'EHHBIX U I€TEPOrE€HHBIX
peakuusx

https://m.edsoo.ru/6VLXCYY7N




[TonsiTHE 0 XUMHUYECKOM
paBHOBecuu. DakTOpHI,
BIIUSIOIINE HA CKOPOCTh
XUMUYECKON PEAKLUU U
IIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

10

11

OKHCIMTENIBHO-
BOCCTAHOBHUTCJIIBHBIC peaKIII/II/I
Teopust 3eKTPOTUTHUSCKOM
nucconualy. CHIbHBIE U
CI1a0bIe AIEKTPOJIUTHI

HoHHbIE ypaBHEHMS peakuui

https://m.edsoo.ru/648 V11026

https://m.edsoo.ru/2KCYCLZ16

https://m.edsoo.ru/VN2SBONI1R

12

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBAHHI B CBETE
IpeJICTaBIeHUH 00
ANEKTPOIUTUYECKOMN
JIMCCOIAITAH

https://m.edsoo.ru/SHH81YVXI

13

XUMHUYECKUE CBOMCTBA COJIEH B
CBETE MpeACTaBleHUuI 00
ANEKTPOIUTUYECKOMN
JUCCOLIMALIUU

https://m.edsoo.ru/ETD5QTS4G

14

15

[TonsTue o ruaponuse conen

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

https://m.edsoo.ru/9JFRAVESW

https://m.edsoo.ru/FEEIZRMBG

16

17

[TpakTiueckast paborta Ne 1.
«PenieHune 3KCrepuMeHTaIbHbIX
3a1au»

KonTtponsHnas padora Ne2 o

https://m.edsoo.ru/7VXTFHIT4

https://m.edsoo.ru/9RKLZDNUX




18

19

TeMe «DJEKTPOJIUTHISCKAS
auccoruanysa. XuMHAYECKUE
peaKIuu B pacTBOPAX»

OO0m1as XxapakTeprucTruKa
rajoreHoB. XMMHYECKHE
CBOMCTBA Ha IIpUMEPE XJI0pa
XnopoBogopoa. CossiHast
KHCJIOTa, XUMHUYCCKHUE CBOMCTBA,
MoJy4yeHue, MpUMEHEHHe

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuueckast padora Ne 2 o
teme «llosryuenue consiHOM
KHUCJIOTBI, U3yUYECHHUE €€ CBOKMCTBY

https://m.edsoo.ru/PVEXIYWEG

21

22

23

24

Boluncnenus no ypaBHeHUAM
XUMUYECKHUX PEAKLUM, ECIIH
OJIMH U3 PEareHTOB JIaH B
n30BITKE

OO11ast xapakTepUCTHKA
anemMeHTOB VIA-rpynmsl

AnnoTtponHsie Mo (UKAIIH
cepbl. Haxoxienue cepsl 1 €€
COEMHEHUH B IIPUPOJIE.
XUMHUUYECKUE CBOWCTBA CEPBI
CepoBo10po1, CTPOEHHE,
busznyecKre 1 XUMUIECKHE
CBOMCTBaA

https://m.edsoo.ru/4BISHO70F

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8PO

https://m.edsoo.rt/ECGX2B40W

25

Oxkcunpl cepol. CepHas KUCIIOTA,
bu3HYecKue 1 XUMHUIECKIE
CBOMCTBA, IPUMEHEHHE

https://m.edsoo.ru/ULRFLCHH1




26

XUMHUECKUE peaKIiy, Jexaliue
B OCHOBE ITPOMBIIJICHHOTO
croco0a MoJly4eHus CepHon
KUCJIOTbL. XUMUYECKOE
3arps3HEHUE OKPYIKaroIen
Cpezbl COEIMHEHUSIMH CEPBI

https://m.edsoo.ru/H7FT3NON4

27

28

29

30

Brruucnenue maccoBoi 1011
BBIX0/1a IPOJYKTa peakuuu
OO01as xapakTepUCcTHKa
31eMeHTOB VA-rpynnsl. A30T,
pacIipocTpaHeHHe B IPUPO/IE,
du3nveckre 1 XUMHIECKHE
CBOMCTBA

AMMHak, ero Gpu3nUeCcKue u
XHMHYECKHE CBOICTBA,
MoJTy4YeHre U MPUMEHEHHUE
[Ipaktrueckas padota Ne 3 o

TEMC ((HOJIy‘{eHI/IC aMMHMaKa,
HN3YUYCHHUC CTO CBOMCTB»

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WAHRMB976

https://m.edsoo.ru/HZAYESF13

https://m.edsoo.ru/JORP641F]

31

A3oTHas KHCIO0TAa, €€
(1)I/ISI/I‘~I€CKI/I€ N XUMHNYCCKHUC
CBOMCTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnons30BaHne HUTPATOB U
COJIE aMMOHHS B KA4ECTBE
MUHEPATBHBIX YI00pEHUI.
XUMUYECKOE 3arpsi3HEHNE
OKpYXKarolleu cpenbl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®docdop. Oxcua pochopa (V) u

https://m.edsoo.ru/GDQJSO3WP




34

35

dbocdopHast Kucora,
¢u3nvecKkre 1 XUMHYECKHIE
CBOMCTBA, IIOJIyYCHUE

Hcnonb3oBanue pocharos B
KaueCTBE MHUHEPATbHBIX
yaoOpeHul. 3arps3HeHne
IPUPOIHON cpeapl hocharamu
Yrnepon, pacpocTpaHeHue B
npupoe, Gu3nYecKue u
XUMHUYECKHE CBONCTBA

https://m.edsoo.ru/UAZ3IHU65V

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcupapl yraepozaa, ux
(buU3HYECKUE M XUMUICCKHEC
CBOMCTBA. DKOJIOTUYECKUE
po0JIeMbl, CBSI3aHHBIE C
okcuoM yriepona (IV)

https://m.eds0o0.ru/OXQAPGNCF

37

38

39

40

VYroapHasg KUciIoTa U €€ coin

[Tpaktuyeckas padora Ne 4 o
teme "[lonydyeHue yriekucioro
ra3za. KauectBeHHas peaknus Ha
KapOoHaT-1oH"
[TepBoHayanbHBIE TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KaK O
COEIMHEHUSX yriepoja

erMHI/Iﬁ 1 €ro COCAMHCHU A

https://m.edsoo.ru/OHOQHD6IPA

https://m.edsoo.ru/G2HZXQGCS8

https://m.eds00.ru/30TIZ109Z

https://m.edsoo.ru/75JXNHOI8

41

[TpakTrueckast paborta Ne 5.
PCHIGHI/Ie BKCHepI/IMeHTa.]'II)HBIX
3a7ad4 mo reMe «BakHeimue
HEMECTAJIJIBI U UX COCANHCHUS)

https://m.edsoo.ru/O7E8DOD77Z




42

43

44

45

46

Kontponbnas padora Ne3 mo
TeMme «BaxHelune HeMeTauibl U
WX COCJUHEHUSD)

OO0m1as XxapakTeprucTruKa
XHUMHYECKHUX IJIEMEHTOB —
MeTaJuIoB. MeTamndeckas CBI3b
1 MCTAJIJINYCCKas
KPUCTAJUINYECKast PELIETKA.
du3nyeckre CBOMCTBA METAJIOB

XUMHAYECKHE CBOWCTBA
METAJJIOB. DJIEKTPOXUMUYECKUI
A HAIIPSKEHUN METaJIOB

O61mue crnocoObl MOTyYeHUs
MeTaioB. CriiaBel. Beraucnenus
M0 YPaBHEHUSIM XUMUYECKUX
peaxiui, ecau OJ1H U3
PEareHTOB COACPKUT MPUMECH

ITonsTue o KOppO31Hu METAJIJIOB

https://m.edsoo.ru/S85J9UGH3

https://m.edsoo.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.eds00.ru/G54GDQI2D

https://m.edso00.ru/4FIGDOWOW

47

48

[Ilenounble METATIIBI

OKCI/II[BI U TUAPOKCHUABI HATPUA U
Kalaus

https://m.edsoo.ru/X1B4BPUW?2

https://m.edsoo.ru/Q4DX0G3U9

49

[llenouno3eMeNnbHBIC METAJIIBI —
KaJIBIIMA 1 MarHuit

https://m.edsoo.ru/REOCDYO0KG6

50

51

Baknenmme coemmHEHUS
KaJIbIHS

O0001IeHNE U CHCTEMATH3AIINS
3HaHUMN

https://m.edsoo.ru/CJIRO6CMZA

https://m.edsoo.ru/OSPXGG1BE

52

JKECTKOCTH BOABI U CITOCOOBI €6

https://m.edsoo.ru/ WEMBFTTTP




53

yCTpaHEHUs

[IpaxTuueckas padora Ne 6 o
TeMme "JKECTKOCTh BOJBI U
METO/IbI €€ yCcTpaHeHus "

https://m.edsoo.ru/NFIROKBS&]J

54

55

56

AJTIOMUHAN

AmMdoTepHbIE CBOMCTBA OKCHIA U

THAPOKCH]IA

Keneso

https://m.edsoo0.ru/9ZJSRD1TV

https://m.edsoo.ru/NISKIIOJ5

https://m.edsoo.ru/F20NJR5SR

57

58

Oxkcuipl, THAPOKCHUIBI U CONU
xenesa (I1) u sxenesa (11I)

O000I11IeHNE U CUCTEMATU3AIUS
3HAHUU

https://m.edsoo.ru/IRTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

59

[IpakTrueckas padora Ne 7.
Pemenue skcniepuMeHTaNbHBIX
3a7a4 no TeMe «Bakneime
METAJUIBI M UX COCIMHEHUS

https://m.edsoo.ru/ZN7G0QSMX

60

61

Brruncnenus mo ypaBHEHUSIM
XMMHYECKHUX PEaKIUi, €CIn
OJINH U3 PEareHTOB JaH B
U30BITKE WU COJAEPIKUT
npuMmecu. Berancienus
MacCOBOM JOJU BBIXOJIa
MPOJIYKTA PEAKIINHU
O00011eHNEe U CUCTEMATU3ALIS
3HAaHUMN

https://m.edsoo.ru/AYD2HESIY

https://m.edsoo.ru/BRT9VTKOP

62

KonTponbhas padorta Ne4 o
TeMe «Baxuelnine MeTaisl U
UX COEOUHEHUSD)

https://m.edsoo0.ru/703C804GN




BemectBa n MaTc€pHralibl B

63 N 1 https://m.edsoo.ru/OFI32JMTO0
[IOBCEAHEBHOM XKU3HU YEI0BEKA
X ecKoe eHHe

64 HIMITACCKO ugarp}BH e 1 https://m.edsoo.ru/9ANGYEYQI
OKPYIKAIOIICH CpeIb
Po [911(

65 b XUMHH B petlieHin | hitps://m.edsoo.ru/18Q203Y28
HKOJIOTHUECKUX MPOoOIIeM
PesepBublil ypok. O0001mIEHHE U

66 p P ill 1 https://m.edsoo.ru/DT1BAS5U4
CUCTEMATH3AaLMs 3HAHUN
P I . 0000

67 C3CPBHEIT YPOK © iueHHe 1 1 https://m.edsoo.ru/P5S2TJZNXV
cUCTEMATH3aIUs 3HAHUN
Peze i1 ypok. O000IIIeHnE

68 PBHBI YpOK iH e 1 https://m.edsoo.ru/TMK36TIZG
CUCTEMATH3AaLMs 3HAHUN

OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOT'PAMME







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOT'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJILHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJII)HBIe XUMHWYCCKUC ITOHATHUS

1.1

1.2

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHSTHUH: arowm,
MOJIEKYJIa, XUMMYECKHI 3JEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas JO0Js XHMHUYECKOIO
3JIEMEHTa B COEJUHEHUHU, MOJSPHBIM 00BEM, XMMHUYEcKas peakuus,
KIacCU(pUKaLMsi  peaKklHil:  peakuuud  COEAMHEHHUS,  pPEaKIHH
pa3IOKEHUs, PEaKIMU 3aMELIeHMs, peakuuu oOMeHa, »3K30- U
SHAOTEPMUYECKUE PEAKIHUU, TEIIoBOW 3 (EKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHI_IeHTpaI_[I/IH) B paCTBOpPC

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

HCIOJIb30BATh XUMHNYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUSA (bOpMyH

BEILIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

L.5

OIpCaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOAUMHECHUAX

1.6

KJaccu(UIUPOBaTh XMMUYECKHE pPEaKUUu (10 YHUCIy H COCTaBy

YYaCTBYIOIINX B PEAKIIMHU BEIIECTB, MO TEIIIOBOMY (D deKTy)

1.7

BBIUHCIISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIISITH MAacCOBYIO JIOJII0O XHMHUYECKOTO 3JeMeHTa 1o (opmyie

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

NPUMEHSTh €CTECTBEHHOHAYYHBIC METOJNbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAHME,  OKCIEPUMEHT  (pealbHBId |
MBICJICHHBII )

[To Teme: «BaxkHeiiue npeacTaBUTEIN HEOPTaHUIECKUX BEIICCTB)

paCKpeiBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX MMOHSTHM: OKCH I,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

OIpCACIIATh INPUHAMJICIKHOCTb BCIHICCTB K OHpeI[eJ'IéHHOMy KJIacCy

COeIMHEHUH 1o Gpopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA
BEILECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAAs ONMCAHUE NPUMEPAMHU

MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUNA

2.5

IMPOrHO3NPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTU IHPOTCKAHUA XHUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHUAX

2.6

2.7

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1abopaTOpHBIM O00OpYyJOBaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH TIO BBINOJTHEHHUIO
71a060pPaTOPHBIX XMMHUYECKUX OMBITOB MO TMOJIYYEHHIO U COOMPAHMIO
ra3oo0pa3HbIX BeEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHON MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C TOMOIIBIO

UH/IMKATOpPOB (JIaKMYC, (heHOIPTaNCHH, METUIIOPAHXK U JPYTHUE)
IIPOBOAMTD PAcUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUU

ITo Teme: «llepmogmueckunt 3akoH u Ilepuommueckas cucrema
xumudeckux snemeHToB J[. M. MenpaeneeBa. CtpoeHHne aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTETEHO-BOCCTAHOBUTEILHBIC pCakumn»

3.1

PaCKpbIBATL CMBICJI OCHOBHBIX XHUMHWYCCKHUX HOHATHH: AApO aroma,
ANIEKTPOHHBIA CIIOM aroma, aTOMHas oOpOWTalb, paguyc aroma,

XUMHUYCCKasd CBA3b, IOJIApHAass W HCIOJApHAasd KOBAJICHTHAA CBA3b,




3.2

33

ANEKTPOOTPHUIIATEIBHOCTh, HOHHAsl CBsI3b, HWOH, KaTWOH, AaHWOH,
CTEINEHb OKUCIICHUS

KJIAaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI

OMKCHIBATh U XapaKTepu3oBaTh TaOnuuHyro ¢opmy llepmonnueckoit
CHUCTEMbl XMMHYECKUX OJJIEMEHTOB: pa3jIM4aTh MOHITHUS «TJIaBHas

noarpynmna (Arpymma)» u «mobounas mnoarpynmna (brpymma)y,

«Manble» U «OOJIBIINE) NEpUOabI

34

3.5

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT UX IIOJIOKCHHSA B HepnoanquKoﬁ

CHCTCMC

COOTHOCHTHb  0003HAueHHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ileppoguueckas  cucremMa  XUMHYECKMX  dnemeHTtoB .M.
MenpeneeBa» € YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMUYECKUX 3JEMEHTOB (COCTaB M 3apsa  s1pa, oOluee Yucio

AIIEKTPOHOB U PacIpeeeHNE UX 10 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KVIACC

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCOAUMHCHUAX

ONpCACIIsITL BUJ XUMHYECKOH CBS3U (KOBaJICHTHa}I u I/IOHHaSI) B

HCOPTaHNYCCKUX COCIUHCHUAX

Kon
IPoBEePsAEMOro
pe3yJjbTara

1

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

ITo Teme: «BemiecTBo U XUMHUYECKast peakuus»

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX TIOHSATUH: pacTBOp,
SJICKTPOJHUTEI, HEIJICKTPOJIUTBI, JJICKTPOJIHUTHYECCKAad AUCCOLUAIMA,
pEeaKuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOEe pPaBHOBECHE,
obpaTuMble " HEOoOpaTuMbIe peakiuu,
OKHNCIUTCIIBbHOBOCCTAHOBUTCIBHBIC pcCaKkuu, OKHUCJIUTCIIb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAICHTHAas, HOHHA,

MeTaJlJIM4ecKasi), KpUCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTh




XUMHUYECKON peakiuu

1.2

1.3

1.4

WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYECKUX IOHATUH H
IPUMEHSTh 3T MOHATHUS NPU ONMCAHUY BELIECTB U UX IPEBPALCHUN
COCTaBJIATh YPABHEHUS HIIEKTPOJIUTHUYECKOM IUCCOLMALUU KHUCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIUEHHBIC YPABHEHUs DPEaKLHUH
MOHHOr0 0OMeHa

pacCKpeIBaTh CYHIIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOM pEaKINU

IIo Temam: «Hemeramnsl M uX coeguHEeHUS» U «MeTamabpl U HUX

COCAUHECHUA»

2.1

2.2

XapaKTepu30BaTh (OMMCHIBATH) OOIINE U CIICHU(PHUIESCKUE XUMUIECKHE
CBOMCTBA MPOCTBIX M CIJIOKHBIX BEIIECTB, MOJATBEpPXk/Aas ONMCAHUE
IIpUMepaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPIKKAAOIMINX CYHICCTBOBAHUC

TCHETUYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUCCKHUX HpeBpameHHﬁ B pa3JINYHbIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71ab0paTOpHBEIM O00OpYyIOBaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUAMH IO BBINOJIHEHUIO
1ab0paTOPHBIX XMUMHUYECKUX OIBITOB MO TOTYYEHUI0 W COOHMpaHHIO

ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

NPOBOJUTH pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: pPACIO3HABATH OMNBITHBIM MYTEM XJIOPUA-,
Opomua, womua, kapbonar, ¢ocdar, cumukar, cyiubdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYEHHBIX METAJUIOB,

MNPUCYTCTBYIOIIMUEC B BOOAHBIX paCTBOPAX HCOPTaHUYCCKUX BCUICCTB

ITo Teme: «XuUMUSA U OKPYIKaAIOLLIAs Cpeay

3.1

pacKpbIBaTh CMBICI  OCHOBHBIX xuMuueckux noHstui: [1JIK

BCIIECTBA,; KOPPO3Ud METAJIIIOB
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IIPUMCHATE OCHOBHEBIC OIICpanuu MBICITATEIBHOMN JCATCIIBHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIEeHNEe, CHUCTEeMATU3AIINIO,
BBISIBIICHHE IPUYMHHO-CIICACTBEHHBIX CBA3€d — JUIS  H3yYeHHUS
CBOﬁCTB BCIICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTCCTBeHHOHay‘-IHLIC
METO/BI IO3HAHHSA — HAOIIOJCHHWE, W3MEPEHHE, MOJEIHpPOBaHNUE,

9KCIIEPUMEHT (peajbHbIN U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COOAEPKAHUSA

8 KVIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

[lepBoHavanbHbIe XUMHUYECKHE TOHSATHS

[Tpenver xumuu. Ponap XuMuu B KM3HHM 4YejoBeka. XUMHsS B CHUCTEME HayK.
Tena u BemiecTBa. PU3HUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BCIIICCTB

IlonsTHE O MeTOAAX MO3HAHUSA B XMMHU. UHCTBIC BEILIECTBA U CMECH. Crioco05b1

pas3neneHus cmecen

1.3

1.4

ATOMBI H MOJICKYJIBI. Xumuueckue d3neMeHTbl. CHMBOJBI  XUMHYECKHX

JJICMCHTOB. HpOCTbIe K CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’IGKyanHO@ YUCHUC

XuMuueckas Q)opMyna. BaneHTHOCTE aTOMOB XMMHMYECKHMX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OTHOCHTEILHAS aTOMHas Mmacca.
OTtHocuTeabHAS MOJICKYJISIpHAA Macca. MaccoBas 107 XMMHAYECKOI0 dJIEMEHTa

B COCTUHEHUH

1.5

1.6

1.7

KonnuectBo BemectBa. Moisb. MonsipHasg Macca. B3auMocBsI3p KoJIM4eCTBa,
Macchl M 4Mcia CTPYKTYPHBIX eIuHUI BemiectBa. Pacu€rsl mo ¢dopmynam

XUMHYECKHX COCIMHEHUM

dusnueckue U XUMHUYECKUE ABJICHHSA. XUMUYECKas peakius U €€ NPU3HAKU.
3aKOH COXpaHEHHUs MacChl BEUIECTB. XUMHUUecKue ypaBHeHus. Knaccudukanus

XUMHUYCCKUX peaKL[Hf/'I (COCIII/IHCHI/IH, Pa3JI0KCHUA, 3aMCILICHNA, O6MCHa)

XHUMHUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU MOCYA0M, C MpaBUIaMU
paboTel B JabopaTopum W mpuéMamMu OOpalieHus C  JabopaTOPHBIM
o0opysoBaHHEM, H3yuYe€HHE U ONUcCaHue (HU3MYECKHX CBOWCTB 00pasloB
HEOPTraHWYECKUX BEIIeCTB, HabOmogeHne ¢GU3NYeCKuX (TUIaBIEHHE BOCKA,
TasiHUE JIbJIa, pAaCTUPAHHE caxapa B CTYIIKe, KUTIEHHE U KOHACHCAIHs BOJBI) U
XUMUYECKHX (TOpEHHE  CBEYH, MPOKAIMBAHWE MEIHOW  MPOBOJIOKH,
B3aMIMOJICHICTBHE Mella C KHUCIOTOW) sIBICHUHM, HAOMIOJEHUE W OINHCAaHUE
NPU3HAKOB MPOTEKAHHWA XUMHUYECKUX peakuuid (pa3joxkeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCJIOTBI C XJIOPHIOM Oapusi, pa3lioKeHUE
ruapokcuaa meau(ll) mpu HarpeBaHuM, B3aMMOJICHCTBHE Kelie3a ¢ PaCTBOPOM

conu meau(1l), n3ydenue cnocoOoB pazaencHus cMeceil (C TOMOIIbI0 MarHUTa,




2.1

22

23

bunbTpOBaHNE, BHIMMAPUBAHUE, TUCTHILISAIMS, XpomaTtorpadus), MpoBeICHUE
OUYMCTKHU MOBAPEHHOM coyn, HAOIIOIEHUE U ONMCAHHUE PE3YJIbTATOB MPOBEACHHUS
OIBITA, MIUIOCTPUPYIOLLIErO0 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJEIeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxuelinue npecTaBuTeNIM HEOPraHMYECKUX BEIIECTB

Bosnyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxokaeHuwe kuciopona B mpupoje, (pU3udecKkrue U XUMHYCCKHE
cBorictBa (peakumu ropeHus). Oxcunbl. I[lpumenenue kwuciopoga. CrocoObl
MOJTyYeHHUsT KHUCIOpoJa B J1a00OpaTopuyd W MPOMBINUICHHOCTH. KpyroBopot

Kkuciopoja B mpupojie. O30H — amioTporHas MoaupuKaius KUCIopoia

TennoBoit 3 hekT XUMUIECKON peaKiuu, TEPMOXUMHUYECKHE YPABHEHHUSI, IK30-
U DHJIOTEPMUYECKUE PEeaKIK. TOTUIMBO: yTOJIb U METaH. 3arps3HeHHE BO3IyXa,
yCHUIIEHUE TapHUKOBOTO 3(peKTa, pa3pyiieHue 030HOBOTO CII0s

Bonopon — anemeHT u mpocroe BemiecTBo. HaxokneHue Bojopona B MPUPOAE,
dusnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnors! 1 conmn

24

MounsipHblii 00bEM Ta30B. Pacu€Thbl M0 XUMUYECKUM ypaBHEHUSM

2.5

2.6

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTeiab. PacTBOpEL
HacplleHHble 1 HEHACBILICHHBIE PAaCTBOPBL. PaCTBOPMMOCTH BEIIECTB B BOJE.
MaccoBass nmons Bemectsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOAE M B KU3HM 4denoBeka. Kpyrosopor
BOABI B TMpuUpoJe. 3arps3HEHHEe NpHUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOJ

Knaccudukanus nHeopranmyeckux coenuHeHnid. Okcuabl. Knaccuduxanums
OKCHJIOB: cojeoOpa3yomue (OCHOBHBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. HoMmenknarypa oxcuaoB. Pusndeckue M XUMHUECKUE

CBOICTBa OKCHOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUM: HIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

Kucnorel. Knaccudukanus kucnor. Homenkiatypa kucnor. ®dusuueckue u
XUMHYECKHE CBoOMcTBa KHCIOT. Psgan axktuBHOocTH MeTasioB H.H. Bekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknarypa coneil. ®@usnyeckue M XMUMHUYECKHUE CBOMCTBA COJEH.

[Tonydenue coneit




2.10

I'enernueckas cBI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

3.1
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XVUMUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIPEACICHUE  COACpPHKAHUS
KHCJIOpO/a B BO3JyXe, IMOJy4YyeHHE, cOOMpaHME, paclio3HaBaHHE U M3YydEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCJIOBHSI BOBHUKHOBEHUS U IPEKpallleHus] ropeHus (1moxapa), 03HaKOMIIEHHUE ¢
oOpa3lilaMd OKCHJOB U ONHCAHHE WX CBOWCTB, IOJIyYCHHE, COOWpaHHE,
pacrio3HaBaHME M M3Y4YEHHE CBOMCTB BOJOpOAA (rOpeHHe), B3auMoeicTBUE
Bozopoaa ¢ okcugoMm Menu(Il) (Bo3MOXKHO HUCTIOIB30BAHKE BHIEOMATEPUATIOB),
HaOrofieHue 0o0pa3lioB  BEIIECTB KOJUYECTBOM | MOJb, MCCIEIOBAHUE
OCOOEHHOCTEHl pacTBOPEHHS BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OINpeNeNEHHON MAacCOBOM J10JI€ll pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEHUCTBUE BOJbl C MeTaJyIaMU (HaTpUeM U KajlbIHEM)
(BO3MOXKHO MCIIOJIb30BaHME BHJICOMATEpUANIOB), OINpPEIEICHUE pPAacTBOPOB
KUCJIOT U IIEJOYEH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOACHUE H3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYEH, Hu3ydyeHue
B3auMmoieiictBusa okcuga menu(Il) ¢ pacTBopom cepHON KHCIIOTHI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3allii, ITOJTy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTaula JpYyTMM M3 pacTBopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «BakHelmme kiacchl HEOPraHUYECKHX

COEIMHEHUI

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN

[lepBble MOMBITKM KJIACCU(PUKALMKM XUMHYECKUX »diieMeHTOB. [lonarue o
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMETIbHBIE METaJlIbl,
raJIOTeHbl, WHEPTHbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCHUBI U TUAPOKCHUIBI

Ilepuonnueckuii 3akoH. [lepuoanueckas cucreMa XMMUYECKUX dy1eMeHTOB J[. 1.
Menneneesa. Kopotkonepuoanas " JUTMHHOTIEPUOHAS (hopMbI
Ilepronnueckort cucrembl xumuueckux oaneMeHtoB J[.M. Mengeneesa.
Ilepuoapr u rpynmnbl. OU3UYECKUH CMBICT TOPSAKOBOTO HOMEpA, HOMEPOB

nepruoaa v rpyuribl 3JICMCHTA
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Crpoenne atoMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnextponsl. CtpoeHue

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBEIX 20 XMMHYECKHX DJIECMCHTOB
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3.5

[Iepnonnueckoit cucremsl .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOIO

3JIEMEHTa 1O ero nojoxxeHuto B [lepuoauyeckoii cucteme .M. MenneneeBa

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METAJUIMYECKMX M HEMETaUIMYEeCKUX CBOMCTB IO TpyIIaM M MEpPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHsA Hayku W npaktuku. .M. MenneneeB — y4€HbIN U

I'pa)XKaaHHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIpHAs)  CBA3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYSCKHUX 3eMEHTOB. IoHHAs CBSI3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKknuu. HpOII@CCI)I

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH 3KCIIEPUMEHT: M3Y4YeHHE OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJCHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
1IeJI0YEH, MPOBEICHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, pE€aKluu pa3jIoKCHUA, COC,I[I/IHSHI/ISI)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BemiectBo 1 xumnueckast peakuus. [Toropenue

1.1

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMU4YeCKux dnemeHToB J[.1.
MenpeneeBa. CtpoeHue aTroMoB. 3aKOHOMEPHOCTM B H3MEHEHHU CBOMCTB
XUMUYECKHX DJJEMEHTOB IIEPBBIX TPEX MEPHUOIOB, Kalus, KalblUsi H HX
COCIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM DdJIeMeHTOB B llepuoaunueckon

CUCTEMEC U CTPOCHUEM NX AaTOMOB

1.2

CrpoeHne BellecTBa: BHJAbl XMUMHYECKOM CBS3U. THUIBI KPHUCTAUNIMYECKUX
pEETOK, 3aBUCMMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHUYecKoil cs3u. Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHX
BEUIECTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCJUHEHUH,

TCHCTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB

1.3

Krnaccudukanusa XuMu4eckix peakiuii Mo pa3inyHbIM IpU3HaKaM (10 YUCITY U
COCTaBy YYacTBYIOUIMX B pEaKLUU BEIIECTB, MO TEIUIOBOMY 3(ddekry, mo

H3MCHCHMIO CTCIICHEH OKMCICHHS XUMHUUYECKUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




1.4

[0 YyYacTHIO KaTauu3aropa). OK30- M JHIOTEPMHUYECKHE  peakluu,

TEPMOXUMHNYCCKUEC YPABHCHU. Ilonsarue o CKOpPOCTH XHMHYSCKOM pCaKiun

Ilonsatue 00 06paTI/IMI)IX u HeO6paTI/IMBIX XUMHYECKHUX PCaKIUIX. IlonsTue o
TOMOT'CHHBIX U I'CTCPOrCHHBIX PCAKIHAX. IIonsTHe 0 XUMUYECKOM PaBHOBCCHHU.
(DaKTOpBI, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYSCKOM pP€aKuk MW IIOJTOKCHHUEC

XUMHYCCKOI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENBHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH C UCIOJIb30BAaHUEM METOJa

QJICKTPOHHOI'O OanaHca

Teopus 37E€KTPOIUTHUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Katunonsl, annonsl. MexaHus3m JUCCOIMAIIMN BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xuMmu4deckoi cBs3u. Ctenenp qucconuanuu. CUIbHBIE U clla0ble SJEKTPOIUTHI.
Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEACTABICHHN 00 JJIEKTPOJUTUYECKON

AUcCCoranuu. KauectBeHHbIC PCaKu Ha HOHBI. Ilonsatue o TUAPOJIN3C cojieit

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMJIEHHUE C MOJENSIMU KPHUCTAJUIMYECKUX
PEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CIIO’KHBIX BEHIECTB (XJIOpuAa HATpHUs); UCCIIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOH peakiuu OT BO3JCHCTBUS Pa3IMUHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  Ipolecca
JUCCOLMALMM  KUCIIOT, Iejaoded u  conedl  (BO3MOXKHO MCIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOMIUX MPU3HAKH
MPOTEKaHMs peakluii HOHHOro oOMeHa (0Opa3oBaHUE OCajKa, BbIJICIEHUE ra3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUIIOCTPUPYIOLUIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTQHOBUTENIBHBIX pEaKUuil (FrOpeHue, peakiy pas3jioKeHUs, COeIUHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C IOMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4
HemeTamisl ¥ UX COeIUHEHUS

OOmiast  xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOCHHMS AaTOMOB,
XapaKkTepHble CTeneHu okuciaeHusd. CtpoeHue u (pu3ndeckue CBOMCTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XMMHUYECKHE CBOMCTBA Ha IIpUMEpEe  XJopa
(B3aMMOZAEHUCTBUE C METaJUIaMH, HEMETaJlJlaMH, IIerao4aMu). XJIOPOBOAOPO.

ConsiHast KMCIIOTa, XUMUYECKHUE CBOMCTBA, NOJIyueHHUe, MpuMeHenue. [lelictBue




2.2

XJIOpa ¥ XJOPOBOJOPOJA HA OPraHU3M 4YesloBeKa. BaxkHelmme XJopuabl U UX

HaXOXIACHUC B IIpUPOAC

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCoOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHue u Gu3NYeCcCKrue CBOKWCTBA
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M Cepbl. AJUIOTPONHBIE MOAU(PUKAIUU
KHMCIIOpo/ia U cepbl. XUMHUYECKHUe CcBoiicTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢dusznueckue M XUMHUYECKHe CcBOMCTBAa. OKCHUIBI cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (pU3UUECKHE U XMMHYECKHUE CBOMCTBA
(obmue Kak mpeAcTaBUTENs Kiacca KHUCIOT U crenududeckue). XuMHUYECKHe
peakuuu, JeXalue B OCHOBE MPOMBILUIEHHOTO croco0a IMOIy4YeHHsI CEpHOM
kucioTel. Ilpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peaklMs Ha
cynb(ar-uoH. HaxoxmeHnue cepel U €€ COCNMHEHUN B MPUPOJE. XUMUYECKOE
3arpsi3HEHUE OKPY KAIOLIEH Cpellbl COeIMHEHUSIMU Cephbl (KUCIOTHBIC JTOXKIIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €0 MPEeA0TBpAILECHUS

2.3

OOmast xapaktepucTuka 5yeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUs. A30T, pacpoCTpaHEeHHE B IPUPOJIE,
¢busnveckre U XUMUIecKne cBoiicTBa. KpyroBopor a3ora B nmpupojae. AMMHAK,
ero ¢u3nMveckue W XMMUYECKHE CBOMCTBa, MojdydyeHue U npumeHenue. Comu
aMMOHMS, HX (u3Hyeckne ¥ XHMHUYECKHE CBOWCTBA, MpPHUMEHEHHE.
KayecTBeHHast peakuusi Ha HOHbI aMMOHUs. A30THas KUCIIOTa, €€ MOIydeHue,
¢bu3nmvecKkue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MPeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yN0OpeHuil. XUMHUYECKOe 3arps3HEHHE OKpYKarollen
Cpeabl COETUHEHUSIMU a30Ta (KHCIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3/1yXa, MOYBBI

1 BOJIOEMOB)
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®ocdop, amnorpornHsle Mogudukauu docdopa, puzndeckue U XUMHUYECKUE
ceoiictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHE CBOWCTBa, mosydeHue. Mcnomb3zoBaHue ¢ochaToB B KauyecTBe

MUHEpaJIbHBIX y100peHuit

2.5

Obmas xapakrtepuctuka 3yeMeHToB I[VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOJ, aUIOTPOIIHBIE
Moau(UKaMKM, paclpocTpaHEHHEe B NpUpoae, (U3MUECKHe M XUMHYECKHE
cBoiictBa. Ancop6Ouus. KpyroBopor yriepona B mpupoae. OKcuabl yriiepona,
X (QU3MYecKue M XUMHYECKHE CBOMCTBA, NEHCTBUE Ha JKHUBBIE OPTraHU3MBbI,

MOJIYUCHUC U ITPUMCHCHHC. DKOJIOTHYECKUE HpOGJ’ICMLI, CBsA3aHHBIC C OKCHAOM




yraepona(IV); rumore3a rno0anbHOrO MOTEIUICHUS KIWMaTa; MapHUKOBBIH
3pdexT. YrompHas KUCIOTa M €€ Cold, MX (QU3MYECKUE U XUMHYECKHE
CBOHWCTBa, MOJy4YeHHE U mpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHAT-
noHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEAWIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3SICTBE

2.6

2.7

[lepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSIX
yriaepojga (MeTaH, 3TaH, STWJIEH, AalleTWIEH, 3TaHOJ, TIJMLEPHUH, YKCyCHas
kucnora). X cocraB m xumuueckoe crtpoeHue. Ilonstue o Ouoioruuecku
BaXHBIX BEIECTBAX: )MpaX, Oelkax, yrieBoJaX — MU HX pPOJHU B HKU3HU
yenoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX UM HEOPraHMYECKUX

COETUHEHUN

Kpemuuii, ero ¢usnyeckue © XUMHYCCKHE CBOWCTBA, NOJYYCHHUE U
npuMmenenne. CoenuHeHuss KpeMHHS B mpupoze. OOmme mpencraBicHus 00
okcuae kpemuusi(IV) u kpemuueBoii kucinore. CUIUKATHI, UX UCHOJIB30BaHUE B
OBITY, METUITMHE, MPOMBIIUICHHOCTH. BakHEHIIIHEe CTPOUTEIBHBIC MaTEePHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, jeye300eToH. IIpobiembl Ge3omacHOro

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCC}IHCBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3y4YeHHE O0pa3loB HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUI-
HOHBI " Ha6J'IIOI[€HI/Ie IMPU3HAKOB HX MPOTCKAHHA, OIBIThI, OTpaXKaroIue
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasllaMu XJIOpUIOB
(rajloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSMHU
(BO3MOXHO HCITOJIB30BAaHWE BHUJEOMATEPUATIOB); HAOIIOIEHHE TIpoliecca
o0yrIMBaHUs caxapa MoJ JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3y4YeHUEe XMMUYECKHX CBOMCTB pa30aBIEHHOW CEpHOM KHCIOTHI, MPOBEJICHUE
KauecTBEHHOW peakuuu Ha cyabpaT-uoH U HaONIoJeHHe NpHu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PM3UUYECKUMHU CBOMCTBAMH a30T1a, hocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), 0O0pa3lamu
a30THBIX U GochHOPHBIX yA0OpEHMI; OTyUYeHue, COOMpaHue, paclio3HaBaHUE U
HU3Y4YCHUC CBOMCTB aMMuraka; MpPOBCACHUC Ka4YCCTBCHHBIX peaKHI/Iﬁ Ha HOH
aMMOHMS W (Qocdar-uoH U U3yueHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXXHO
HUCIIOJIb30BaHUC BI/II[eOMaTepI/IaHOB); HU3YyYCHUC MOI[GJIGIZ KpUCTAJUIUYCCKUX
pemiérok anmasa, rpaduta, ¢yliepeHa; O3HAKOMJIEHHE C IPOLECCOM

azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM




IPOTUBOra3a; IOJIyuyeHue, coOMpaHHe, PAcIO3HABAHUE M M3y4EHHE CBOWCTB
YIJIEKUCIOro ra3a; IMpOBEJCHME KayeCTBEHHBIX peakluil Ha KapOoHaT- U
CWJIMKAaT-HOHbl M M3yYEHUE IPU3HAKOB HX IMPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKLMEH CHUIMKAaTHOM NPOMBIIUIEHHOCTH; pPEIIEHUE 3KCIEPUMEHTAIbHBIX

3aJ1a4 110 TeMe «BakHene HeMeTaJIbl U UX COSIUHEHUI

MeTtamisl 1 uxX COCIUHCHUA

3.1

OO0mas xapaKTepUCTHUKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nojoxxenus B llepuoamdeckoid cucreme XuMHuueckux osnemeHtoB J[.U.
MenpneneeBa u ctpoeHust aroMoB. CTpoeHHEe MeTauioB. MeTainyueckast CBsI3b U
METAUIMYECKass KpUCTAIMYECKas pelIE€TKa.  IDJIEKTPOXUMHYECKUU  psij

HaIlpsHKEHNUH METaJUIOB

3.2
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duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue criocoObl MOIyYeHUs
MeTaisioB. [loHsATHE 0 KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIllUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

6BITy H IIPOMBIINIJICHHOCTH

[[lenounsle MeTayuibl: nosnoxeHue B llepumonnyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaX0XJEHUE B MPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHIbI U
TUAPOKCUABl HaTpus M Kanud. [IpuMeHeHHe IIEeNOYHbIX METAUIOB M HX

COE€IUHEHUN
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IIlemouyHo3eMeNbHBICE  METAJJIbl MarHuidi W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3neMeHToB JI.J1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXJeHue B npupoje. PU3NYeCcKue U XUMHUYECKHE CBOMCTBA
MarHus M Kaiblius. Baxkueliume coequHeHus Kaiablus (OKCHI, THIPOKCHI,

conu). KEcTKOoCTh BOJBI M CLIOCOOBI €€ yCTpaHeHus

3.5

3.6

AmoMUHMIL: TIONOXKEeHUE B llepuoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. MenneneeBa; CTpoeHHE aToMa; HaxoxaeHue B mnpupoae. dusuueckue u
XUMHYECKHE CBOMCTBA AMFOMHUHMS. AM(OTEPHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJTFOMHUHHA

XKenezo: nonoxenue B [lepuoanueckoil cucremMe XuMuideckux 3neMeHToB J[.1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXIECHHE B mpupoje. Pu3nMyeckue u
XUMUYECKHUE cBoOMcTBa kene3a. Okcuubl, TApokcuasl u conu xenesa(ll) u

xene3a(lll), ux coctas, CBOMCTBA 1 TTOJTyYCHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMIJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,

X (U3NYECKUMHU CBOMCTBAMH; M3y4EHHE DE3YJIbTaTOB KOPPO3UU METAJIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL  OKCHJAa KalblUsi W HaTpus C BOAOHM (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHUANIOB); HMCCIIEIOBAHUE CBOWCTB MKECTKOW BOJBI;
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJIEOMATEPHAIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMN HA MOHBI
(Marams, Kajblus, amroMuHus, nuHKa, sxkeneza(ll) m sxemesa(Ill), memu(Il);
HaOJII0/ICHNE U OMKMCAHWE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblug ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMATEPHAJIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THIPOKCHIA
LIMHKA; PEIIeHNE IKCIIEPUMEHTAJIbHBIX 3aJa4 10 Teme «BaxxHelme MeTasuibl U

nX COCAUHCHU

XHMHMS M OKpYyXKarolas cpeaa

4.1

4.2

HoBble maTepuanesl u TexHosnoruu. BemiecTBa n matepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucoiab30BaHUE BELIECTB U
XUMHYECKHX peakiuii B ObITy. llepBas momoms NMpu XUMHYECKHX OXKOTax M

OTPABJICHHUAX

OCHOBBI ~ JKOJIOTUYECKOM  IPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromier cpeasl [1/IK. Ponp XuMun B petieHHH 3KOJIOTMUECKUX MPOoOeM.
[TpupoaHble HCTOYHMKHM YTJIEBOAOPOAOB (Yroib, NPHUPOIHBIA ra3, He(dTh),

MPOYKTHI UX MEPepabOTKH, KX POJIb B OBITY U IIPOMBIIINIEHHOCTH

4.3

XUMUYECKUU OKCIICPUMCHT: U3Yy4YCHHUC 06pa3u013 MaTcepurajIoB (CTCKHO, CIIJIaBbI

METaJJIOB, MOJIMMEPHBIE MaTepHaJIbl)




IPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedoOBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBLIM pe3yJbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMmMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHose ®I'OC

1

IIpencrasnenue:

1.1

O I[I03HABa€MOCTHU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMMYECKOW HAyKHM KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyJIbTYphl M HpPaKTHYECKON
JeSTEIbHOCTH 4EeJIOBEKa B YCJIOBUSAX COBPEMEHHOro OOIIECTBa;

IMOHUMAaHHUEC MECTAa XUMHHU CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YUCJIC SKCIICPHUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAaX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUA
XUMHUYCCKUX peaKHI/II\/'I; YMCHUEC HCIIOJIBb30BaTh MOACIHN JJIA

0OBSICHEHUS CTPOCHUSA aTOMOB U MOJICKYIJI

0 cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKEHHSX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayiieit mpodeccuoHanbHON ASSITENbHOCTH
U CceNaTh OCO3HAHHBIM BBIOOP XMMHM Kak MPOQUIBHOIO MpeaMeTra

MIPH MEPEX0/I€ Ha YPOBEHb CPEAHETO 001ero o0pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHUC TIPHUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II7[, KOTOpas BKIIFOYACT:

2.1

BOKHEUIINE XUMHUYECKHE MOHATUSI: XUMHYECCKUN QJIEMECHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOOHOPOAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIIpHasa
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHssi), XMUMHYECKas
peaKmus, pEeaKIuu COCTUHCHHUS, PEAKIMH Pa3NIOKCHHS, PEaKIUu
3aMeIeHUs, peakIM OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 3K30- U
SHIOTEPMHUYECKUE DPEaKIUH, PACTBOP, MAcCOBasi OIS XHUMHUYECKOTO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JIOJISl U MPOLEHTHAs: KOHIEHTpaIUs

BCIICCTBA B paCTBOPC, AAPO aTomMa, BHGKTpOHHBIﬁ clion aToMa, aTOMHas




opOuTanb, paguyc aroma, BaJICHTHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATETIHLHOCTD, MOJISIPHASL U HETIOJIApHAsT
KOBaJICHTHAast  CBs3b, HMOHHAsg CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTa/LIM4ecKass pemeérka (aToMHasi, HMOHHAs, MeTaJuIMyecKasi,
MOJIEKYJISIpHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTEJIb, OKHCICHHE W  BOCCTAHOBJIEHHE, DIJIEKTPOJIU3,
XUMHYECKOE paBHOBECHE, OOpaTHMMbIC ¥ HEOOpaTHMBIC pEaKIuH,
CKOpOCTh XMMHYECKOW peakiuu, karamuzarop, IIJK, xopposus

METAJIJIOB, CILIABLI
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OCHOBOIIOJIararomuye 3aKOHbI XHMHUHU: 3aKOH COXpaHCHUA MACCHI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo
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3.1

3.2

TEOPUHU XUMUHU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Jucconranmnmn
BrnaneHne ocHoBaMH XHMHYECKOM rpaMOTHOCTH, BKJIIOYAIOIICH:

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUSHHBIE BEIIECTBA I MAaTEPHAIIBI
(B TOM wyHclIe MHHEpaJbHbIE YAOOpEHHs, METaulbl U CIUIABBI,
NPOAYKTHl TEepepadOTKA TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yrasi, mpupoAHOTo rasza, He()TH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIS OpraHU3Ma 4yelloBeKa; yMeHHe MPOrHO3UPOBaTh BIMSHUE BEIIECTB
¥ XMMHYECKHUX TPOIECCOB HA OPTaHU3M YeJIOBEKa W OKPY)KAIOIIYIO
IPUPOJHYIO CpENLy

YMEHHE HMHTErpUpOBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OmbITa paboThl C Pa3IMYHBIMU MCTOYHHKAMHM WMH(OpMaLuu
N0 XUMHM (Hay4yHas M HAy4yHO-TIOMYJISIpHAs JIMTEparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTHBHO OIICHMBATh HWH(OpPMAIMIO O BEIIECTBAX, HX
MpEBpalllCHUSIX W NPAKTUYECKOM  NPUMEHEHUHM U yMEHHUE

HUCIIOJb30BaTh €€ AJs PEIICHUA y‘le6HO-H03HaBaTeJ'II>HBIX 3aga4

BJ'IaZ[eHI/Ie OCHOBaMH ITOHATHHHOI'O arrmapara M CHMBOJIMYECKOI'O

A3bIKa XMMUH JUISI COCTaBJIeHUs (HOpMYJT HEOPTaHWYECKHX BEILECTB,




YPaBHEHUN  XUMHUYECKUX  pPEaKLUi; OCHOBAMM  XHUMHUYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHOI)
YMmeHue oOBSCHATH CBSA3b MOJIOKEHUs 3eMeHTa B [lepuoguueckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XUMHUYECKHX JJEMEHTOB (COCTaB MW 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACHPECICHUEM DJJIEKTPOHOB IO DHEPreTHYECKUM
YPOBHSM aTOMOB IEPBBIX TPEX MEPHOJIOB, KU U KaJIbIIHS
[IpencraBienue 0  MNEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB (paJlyC aTtoMa, 3JEKTPOOTPUIATEIHHOCTD),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuonnueckoir cucreme (B MajblX TNEpPHOJAX H  TJIABHBIX
MOJArPYNIax) v 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMeHue KiraccupuIupoBaTh:

7.1 XUMHYECKHUE DJIEMEHTHI

7.2 HEOpraHUYECKUE BEIIeCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeHue ornpenensTh:

g1 BAJICHTHOCTh U CTETNEHb OKHCIICHUS] XUMHUYECKHUX DIJIEMEHTOB, 3apsl

' HOHAa

g2 BHUJI XHMHMYECKOM CBA3M M THUN KPUCTAUIMYECKOM CTPYKTYphl B

. COCTUHCHHIX

8.3 XapakTep cpe/ibl B BOJHBIX PacTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIHUTEIb U BOCCTAHOBUTEIH

9 YMeHue xapakTepu3oBarh (pU3NUecKre U XHMUUECKHUE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,

9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpui, Kajlud, MarHui,
KaJIbIIMH, aTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPOB (BOa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOMA, OKCHIBI M THIPOKCHIBI

92 metaimoB [-IIA rpynm, amtomunusi, menu (II), uunka, xeneza (Il u

‘ III), okcunpr yrinepona (I u IV), kpemuns (IV), azora u pochopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, azoTucras, a3oTHasd,
dbocdopHas, yrojibHas, KpeMHHEBasI KHCJIOTA U UX COJIH )

9.3 IIPOrHO3MPOBaTh M  XapaKTepU30BaThb CBOICTBAa  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUSA, IMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHEHHUsI PEAKLUH, B

10
TOM YHUCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX XHUMHYECKHE CBOICTBA M3yYEHHBIX KJIACCOB
' (TpyIil) HEOPraHUYECKUX BELIECTB
10.4 MOJATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHue BBIYUCIATh (POBOIUTE PACUETHI):
11 OTHOCUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MaccCy, 00beM Ira30B
114 [0 YPaBHEHUSM XHMHUYECKHMX PEAKUUA M HAXOIUTh KOJIUYECTBO
' BEIIIECTBA, 00BbEM U MAaCCy PEareHTOB UJIU MPOIYKTOB PEaKIIUU
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOro  TOo3HaHUA  (HaOIrOleHue,
121 U3MEepEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPH U3yUECHUH BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMEHHE CPOopMyIHpoBaTh MpobieMy u
MPEAJIOKUTH YTH €€ PEIIeHUS
122 Oe3omacHOil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCYJI0¥ M JJa0OPaTOPHBIM 000PYTOBAHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3YEMbIMU
B TMIOBCEHEBHOM KM3HU, TIPABUIIAMU MOBEACHUS B LIESIX cOepeKeHuUs
123 3JI0pOBbSl U OKPYKAIOIIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ACMCTBHS HA >KUBBIE OPTaHU3MBI OMPEAeNEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHHUS] W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA
3 Hanuuue mpakTHuecKUX HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS
CIHEeAYIOMNX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3YYCHHE U OMHUCaHKe (PU3MUYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)PI3PILIGCKI/IMI/I n XUMHUYCCKUMHU SIBJICHUSIMH, OIIBITHI,




WUTIOCTPUPYIOLINE IPU3HAKU [TPOTEKAHNS XUMHUECKUX peakLnui

13.2

U3y4eHHe CIIOCO00B pa3jeeH s cMecel

13.3

[IOJIyYeHHUE KHUCIIOpPOAA M HU3Y4YEHHME €ro CBOMICTB; IOJIy4€HUE
BOJIOPOJIa U U3YUYEHHE €ro CBOMCTB; MOJyYEHHUE YIJIEKHCIIOTO rasa u

HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJel

pacTBOPEHHOIO BeLIeCTBa

MpPUMEHEHUE WHNKATOPOB (;1akmyca, METHIIOpaHKa u
¢denondranenna) s ONMpenesieHUs] XapakTepa Cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

HCCIICIOBAaHNEC ¢ OIMCAaHHE CBOMCTB HCOPraHn4CCKux BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aHMOHeﬁCTBHH KHCJIOT C MCTaJlllaMu,
OKCHJaMH MCETaJlJIOB, PaCTBOPpUMbBIMHA )51 HCPACTBOPUMBIMHU
OCHOBAaHUAMH, COJIMH; TIOJYUYCHUC HCPACTBOPUMBIX OCHOBaHI/Iﬁ;
BBITCCHCHUC OJHOro MCETajlyla JpyruM HU3  pacTBoOpa  COJIH;
HUCCICIOBAHUC aM(l)OTepHBIX CBOICTB THAPOKCUAOB AJIFOMUHUA U

OUHKa

13.7

13.8

pelIeHre IKCIePUMEHTAIbHbIX 3a7a4 Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKHUX COEeTUHEHMI; «ONEKTPOIUTUYECKAS
oucconuanusay; «BaxHellue HeMETaAUIBI U HUX COEIUHEHUA;

«Baxueiinne MeTalIbl M UX COSAUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHME  TMPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIUU Ha
MPHUCYTCTBYIOIIHUE B BOJHBIX PACTBOPAX HOHBI: XJIOpUI-, OpOMHUI-,
wonua-, cynedar-, docdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaJabIlHs, aTFOMHHHUSI,

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

14

VYmMmenue:

14.1

NpEACTAaBIATL PE3YJIbTATbl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"paCbI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITMPUYCCKUE

3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBAThH CBSI3U MEXKIY PEabHO HAOIIOJAEeMBIMU XUMHUECKUMU
SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMUPE,

OOBSICHATh IPUYMHBI MHOTOOOpa3usl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

UYucreie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

ATOoMBI U MOJICKYJIBL. Xumudeckue daeMEHTH. CHMBOJIBI  XUMHYECKHX
JJICMCHTOB. HpOCTbIC X CJIO0XXHBIC BEIICCTBA.
XuMuueckas (bOpMyJ'Ia. BasieHTHOCTh aTOMOB XMMHYECKHX dJIeMeHTOB. CTerneHb

OKHCIICHHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTenbHAs aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHAsg Macca. MaccoBas 701 XUMHYECKOI0 3JIEMEHTa

B COCIMHCHUU

1.5

1.6

KonumaectBo BemecTBa. Monb. Momnsipaas Macca. MousipHblld 00BEM Ta30B.
B3anmocBsI3b KOIMYeCcTBa, MACChl U YHMCIIa CTPYKTYPHBIX €IMHUI BEIIeCTBA
®u3nueckue U XUMUYECKUE SIBJICHUA. XHUMHMUYECKass peakiuss U €€ MpHU3HAKH.
3aKOH COXpaHEHUs1 MaCChl BEIIECTB. XUMUYECKUE YPABHEHUS

[lepnonnueckuit 3akoH u lleprognueckas cucreMa XUMHUYECKHUX 3JIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuii 3akoH. Ilepuonnueckas cucrema XuMu4eckux snemeHTos J[.M.
Menneneesa. Ilepuoast u rpynnsl. OU3HYECKUN CMBICI MOPSAIKOBOIO HOMEDA,

HOMCPOB II€pHOJa U I'PYyIIIbl 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. DnexTpoHbl. CTpoeHHe
DIIEKTPOHHBIX  000JI04eK aToMOB TMepBbIX 20 XUMHUYECKUX 3IIEMEHTOB

ITepuoanueckoit cucremsl [.1. Menneneena

2.3

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XHMMHYECKHX DJIEMECHTOB IEPBBIX Tpex
NnepruoaoB, KaJlkud, KaJIbIUA (pa;u/lyca aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMCTAIIMYCCKUX CBOf/iCTB) n ux COG)II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJOXXCHHEM DJJICMCHTOB B HepHOI[I/I‘{eCKOﬁ CHUCTEME U

CTPOCHUEM HUX AaTOMOB

Crpoenue BelecTBa

3.1

Xumuueckass cBs3b. KoBaneHTHass (moOJsipHass W HENOJSIpHAsl)  CBS3b.
ONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  oHHas  CBs3b.

Meranauueckas cBSI3b




3.2

Tunel KpUCTAJUIMUECKUX PEIIETOK (aTOMHAs, MOHHAas, MeTaJulnyecKas),
3aBHCHMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKH M BUAA

XUMHUYECKON CBA3U

4.1

4.2

Baxueiie mpeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnsl u ux

COCAMHCHUS. MeTtamisl 1 uxX COCOIUHECHUA

Knaccudukanuss M HOMEHKIATypa HEOPraHWYECKHX COCTUHEHHUH: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecoeoOpa3yroiye; OCHOBaHHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KUCIOpPOJCOAEpKaMe ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEAHUX U KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBA IIPOCTBIX  BCIICCTB-HEMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIIOPOJIa, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckrie W XUMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJJIOB: JIUTHUA,
HaTpu:A, Kajiusd, Marovusd W KaJbLWA, allOMUHUSA, KEJIC3a. SHCKTPOXHMHHGCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTalJI0OB

dusznyeckne U XUMHUYECKHE CBOMCTBA BOJOPOJHBIX CO€OUHEHUII HEMETaJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

duznyeckue U XUMHYECKHE CBOICTBa OKCcHI0B HemeramioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(ll, 1V), kpemuusi(IV). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

Xumnueckue cpoictBa okcunoB: MeTtaioB [A-IIIA rpymn, muska, mequ(ll) u
xene3a(Il, III). [TomyueHnne oKCHI0B METANIIIOB

XUMHUYECKUE CBOMCTBA OCHOBAHUH M aM(OTEPHBIX TMJIPOKCUAOB (HA MpHUMEpe
TUAPOKCUIOB  alIOMUHUS, JKene3za, UuHKa). [lomyuenume ocHOBaHuii U
aM(OTEPHBIX THAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CepHOU, a30THOMU, (hochopHOU, KpeMHUEBOH, yrompHO. Ocobbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KHCIIOT.
[lonyuenne kucnor

OO6ume xuMHuYeckre cBoiicTBa cpeHux coneil. [lomyuenue comneit

4.10

HonyquHe, C06HpaHI/Ie, pacino3HaBaHue BOJAOpOA4d, KHUCIOpOJdd, aMMHAKa,

YTIIEKUCIIOTO Ta3a B 1abopaTopun

4.11

[Tomyuenue amMMmmaka, CEpHON W a30THOM KHCIOT B MPOMBIIIIEHHOCTH. OO01me

CHOCOOBI OJTYYCHUS METAJUIOB




4.12

I'enernueckas cBI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4eCKUX peakiuid MO pa3IUYHbIM MPU3HAKAM: MO YHUCITY H
COCTaBy Y4YaCTBYIOIMX B PEAaKLMU BELIECTB, IO TemioBoMy 3¢ddekry, 1o

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

5.2

5.3

54

5.5

TennoBoil 3¢ heKT XUMUYECKON peakIiy, TEPMOXUMUYECKHE YPaBHEHUs. DK30-
Y DHIOTEPMUYECKHUE peakinu. TepMOXUMUYECKUE YPABHEHUS
OKHCIUTEIIBHOBOCCTAHOBUTEINIBHBIE peakiMU. OKHUCIUTENN U BOCCTAaHOBUTEIU.
[Ipoueccel  OkuMcleHUSS W BOCCTAHOBJIEHMS.  OJIEKTPOHHBIM  OajlaHC
OKHUCJIUTEIIbHOBOCCTAHOBUTEIbHON PEAKIIUN

Teopus anexTponutuyeckoi aucconuanuy. KatuoHsl, aHMOHBL. DJIEKTPOJIUTHL U
HE3JIeKTPoIuThl. CHIIbHBIE U ci1a0ble 3JeKTPoauThl. CTeneHb AUCCoUuau

Peakuyuu mOHHOTO obMeHa. YcaoBHs IMPOTCKAaHUA peaKHI/Iﬁ HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HHM 4elloBeKa. beszomacHoe
UCTOJIb30BaHUE BEUIECTB M XUMHMUYECKUX peakUuil B jgabopaTopuu H OBITY.

HepBaﬂ moMoump MMpru XUMHYCCKUX OKOrax U OTPABJIICHUAX

6.2

XVWMHYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl  (KUCIOTHBIE — JI0XKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro MpeJOTBPALCHHS
[TpenenbHast nomyctumas koHueHtpanus BemecTB (IIJK). Ponp xumuu B
pELICHUH HKOJOIMYECKMX Mpo0ieM. YcCuieHue MapHUKOBOro »ddekra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

6.4

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COEAUHEHHH B
OBITYy, MeIWIIMHE, TNPOMBIIUIEHHOCTH M CeJIbCKOM Xo3siicTBe. [IpumeneHue
METAJUIOB M CIUIaBOB (CTallb, YYTYH, IIOPAJIOMUHMHA, OpoH3a) B OBITy U
IIPOMBINIIEHHOCTH UX coeAnHeHul. [ToHsTHe 0 KOppo3un MeTanioB, OCHOBHbBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3HHU

[IpupogHble UCTOUYHUKM YTIEBOAOPOAOB (Yroib, MNPUPOIHBIA Tra3, He(DTH),

MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKHX BEIIECTBAX KAaK O COCIUHEHUSIX
yriaepoja (MEeTaH, 3TaH, STUJIEH, alleTUJICH, STAaHOJ, TIIULEPUH, YKCYCHAs KUCIIOTA).
[TonsTHE O OMOJOTMYECKN BaKHBIX BEILECTBAX: KUPAX, O€IKaX, YIieBoIaX — U UX

POJIH B )KMU3HU YCIIOBCKA




PacuéTnr:

7.1 1o popmynamM XUMUYIECKUX COCTUHEHUI
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPABHCHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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