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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMIA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pasoBaTebHON MPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUs, MPECTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (efepalibHOI paboueld mporpaMmbl BOCIUTAHUS
U ¢ yd4€TOM KOHIICTIMHM TPENoJaBaHus y4eOHOro mnpeaMera «XuMHS» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit @eaepanuu.

[Iporpamma mo xuMum AA€T TPEACTABJICHHUE O IENSIX, OOIIEH CTpaTreruu
oOyJeHHs, BOCIHUTAHUS U PA3BUTHUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABIMBACT 00s13aTeIbHOE IPEIMETHOC CoJiepKaHue,
peaycMaTpuBaeT paclpeeieHHe ero Mo KiaccaM W CTPYKTYPHUPOBAHHE 10
pazmenaM W TeMaM MPOTPAMMBI 0 XHWMHH, OMPEEISeT KOJWYECTBEHHBIE W
KauyeCTBECHHBIE XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTyEMYIO
MOCIICIOBATEIPHOCTh ~ M3YYEHUS XUMHH C y4E€TOM  MEXMPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBS3€H, JIOTUKH Y4eOHOro Tpolecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYaromMXcs, OINpEeACIsIeT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro oOpa3oBaHMs, a TaKKe TPEOOBAHHMM K
pe3yibTaTaM 00y4YeHUs XMMUU Ha YPOBHE II€TIeH M3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHOW JEATEIbHOCTH OOYYaroIIerocss IO OCBOCHHIO
y4e0HOTO CO/IepKAHUSI.

3HaHWE XWMHH CIYXUT OCHOBOM Juisi (OpPMUPOBAHUS MUPOBO33PEHUS
oOyyJaromnierocs, ero mpejCcTaBiICHUN O MaTepUaTbHOM E€IMHCTBE MHPA, BAXKHYIO
poJib UrparoT (GopMUpPYEMble XUMUEHW MPENCTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrUd U 00 HSBOJIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHUs riIo0aibHBIX
npo0eM yCTOMYMBOrO Pa3BUTHSI YEIIOBEYECTBA — CHIPHEBOM, DHEPreTUUYECKOM,
MUIIEBOM U SKOJOTUYECKON O€30MacCHOCTH, MPOOIIEM 3[paBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXXHOCTEM  JJis  CaMOpa3BUTUA U
dbopMUpoOBaHUs KyJIbTYpbl JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATIBLHON IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEM
oOydJarouuxcsi, HaBBIKOB HMX CAMOCTOSITEIbHOM  yuyeOHOW  AesITENbHOCTH,
AKCIICPUMEHTAJILHBIX W HMCCIICIOBATEIbCKUX YMCHHHA, HEOOXOJHMMBIX Kak B
TTOBCETHEBHOM JXKM3HU, TaK U B IPO(PECCHOHATLHOMN NESITEIILHOCTH;

3HAKOMHUT CO CHENU(UKOW HAyYHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
IIEJIOCTHOTO B3TJISAIa HAa SIUHCTBO IPUPOIBI U YEIOBEKa, ABJISETCS OTBETCTBEHHBIM
ATAnoM B (OPMHUPOBAHUU €CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YYarOITUXCS;



croco0cTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUECKOE
o0pa3zoBaHue 00yUYarOIIUXCS.

JlanHbpie HampaBlieHUsT B OOYYEHUU XMMHH OOECMEeYMBAIOTCS CHEeUpUKON
colepXaHusi  y4eOHOro  MpeaMeTa, KOTOPBIA  SBISICTCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKH XMMHH Ha OMpPEeIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011Ier0 00pa3oBaHUsi OpPUEHTUPOBAH Ha
OCBOCHHME OOYYarOUIUMHUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XWUMHHU, OCHOB
HEOPraHWYECKOM XHMHM U HEKOTOPBIX OTIEIbHBIX 3HAYMMbBIX MOHSITUH
OpraHUYeCcKON XUMUHU.

CTpykTypa COAEp>KaHHs MPOTPaMMBI TI0 XMUMHUU CPOpMUpOBaHA Ha OCHOBE
CUCTEMHOTO moaxoaa k e€ u3ydenuro. Coaep:kaHHue CKJIAAbIBACTCS U3 CUCTEMbI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI TOHITUN O XUMUYECKON
peakmuu. OO OTH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHBI TI0 TPHHIIUITY
MIOCJICTIOBATEIFHOTO PAa3BUTHS 3HAHUH HAa OCHOBE TEOPETUUYCCKUX TPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YUCHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguyeckoro 3akona /. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMMUH;

— YUY€HHUS O CTPOCHUHU aTOMa U XUMUYECKON CBA3H;

— TpeNCTaBlICHUN 00 DJICKTPOTUTHYECKON JHUCCOIMAlMA BEIIECTB B
pacTBOpax.

Teopernyeckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OJMIMPUUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (paKTOB, PA3BUBAIOTCS MOCIEIOBATEIHHO OT OJTHOTO
YPOBHS K IPYTOMY, BBITIONHSS (QYHKIIMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOWCTB,
CTPOCHHUS ¥ BO3MOXKHOCTEH MPAKTUUECKOT0 MPUMEHEHHUS U TIOTyUYCHUS N3yIaeMbIX
BEIIIECTB.

OcBoeHue TmporpaMMbl 1O XUMHU  CIOCOOCTBYET  (HDOPMHPOBAHUIO
IIPEJCTABICHUS O XMMUUYECKON COCTABIISAIOIIECH HAYYHOU KAPTUHBI MUPA B JIOTUKE
e€ CUCTEeMHOW PUPO/Ibl, ICHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHHUIO U METO/IaM
NMo3HaHUs B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPHUBJICUCHUEM 3HAHUU W3
paHee M3YYEeHHBIX YUeOHBIX MpeamMeToB: «Oxpyxatomuii mup», «buomnorus. 5—7
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHHE 3HAHUM OCHOB
XMMHUYECKOM HAayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKOU
JeSTEeIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPBI. 3a1aua
y4eOHOT0 MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XMMHUUYECKUX 3HAHUN —
BaXHEUITNX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETHUECKUX MOJOKEHUMN, JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOT0 XapakTepa, si3blka HAayKH, B MPUOOIIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU U3YUYCHUH BEIICCTB U XMMUYECKUX PEAKIUH, B
dbopMUpPOBAHUY U PA3BUTUH MO3HABATEIBHBIX YMEHUN U UX TPUMEHEHUH B Y4eOHO-
M03HABATENILHON M y4eOHO-UCCIIEI0BATENHCKON JEATEIbHOCTH, OCBOCHUU MPABUIT
0e301acHoOro oOpaleHus ¢ BEIIECTBAMH B TTIOBCETHEBHOMN KU3HHU.

[Ipu M3yueHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl BaAXKHOE
3HaYeHHUE MPUOOPEITH TaKne TeNIH, KaK:

— (¢opMuUpOBaHHE WHTEIUICKTyallbHO pa3BUTON JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO PELICHUH,
CIIOCOOHOM aanTHPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HamnpaBJIICHHOCTh OOYy4YeHUS HA  CHCTEMaTHYECKOE MPUOOIICHUE
o0ydJaronmxcsi K CaMOCTOATEIbLHON IM03HABATEILHON JEATeITbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (GOPMUPYIONIUM MOTHBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMHH;

— o0ecredeHue yClIoBUM, CITIOCOOCTBYIOIMNX MPHUOOPETCHUIO 00YYarOIIMMUCS
OTbITa PA3HOOOPA3HOW NESATEIHHOCTH, MO3HAHWS M CaMOIIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETEHIINN), UMEIONIUX YHHBEPCATbHOE 3HAYCHHE [IJIS
Pa3TUYHBIX BUJOB JACSATEIHHOCTH;

— (dopmupoBanne oOmEeH (QYHKIIMOHATBHOH W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE YMCHHA OOBSICHATH W OIICHUBATH SIBJICHUS
OKPYIKAaIOIIEeT0 MHpA, WCIOJIb3yS 3HAHUS W OMBIT, MOJTYYEHHBIE TPHU HU3YyUYEHUU
XUMUH, TPUMEHSATH UX TPU PEIICHUH MTPOOJIEM B MTOBCETHEBHOMN )KU3HU U TPYAOBOU
NeSATEeTLHOCTH,

— ¢opmupoBaHWe y OOyYarONIMXCS TyMAaHUCTHYECKHUX OTHOIICHU,
MOHVUMAaHUSI TEHHOCTH XUMHUYECKWX 3HAHWA I BBIPAOOTKH JKOJIOTHYCCKHU
1eJeco00pa3HOTrO TMOBEJCHUSI B OBITY W TPYJOBOM JAEATEILHOCTH B LEAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAIOIIEH TPUPOAHON CPEJIBL;

— pa3BUTHE MOTHUBAIMK K OOY4YEHHWIO, CTIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCTINTAHWIO Ha OCHOBE YCBOCHHUS OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(HIIS W HANPABICHHOCTH MATLHEUIIETO
o0yueHus.

OO6mIee Yncito YacoB, OTBENEHHBIX [Tl U3YUCHHS XUMHUHU HAa YPOBHE OCHOBHOTO
oOmiero oOpaszoBanus, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kitacce — 68 gacoB (2 4yaca B HEJCIIO).



COJAEPXAHME OBYUYEHUA

8 KNIACC

IlepBoHayajibHbIE XMMUYECKHE IOHATHS

[Ipenmer xumuu. Ponp XUMUM B )KU3HU YEJOBEKA. XUMHSI B CUCTEME HAYK.
Tena wm BemecTBa. Du3nuecKue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BeuiecTB. [lonsTre 0 MeTromax mo3HaHWs B XUMUU. UUCThIE BEIIECTBA U CMECH.
Croco0sI pa3neneHus cMecei.

ATOMBI ¥ MOJNEKYJIBI. XHUMUYECKHE 3JIEMEHTBl. (CHUMBOJIBI XUMHYECKUX
31eMeHTOB. [IpocThie U C0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuueckast popMysia. BaleHTHOCTh aTOMOB XUMUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BellecTB. OTHOCHUTENbHAs aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas JoJIsi XUMHUYECKOTrO JIEMEHTA B COCIMHEHNH.

KommuectBo BemectBa. Mosb. MonsipHast Mmacca. B3auMocCBsI3b KOJIMUECTBA,
MacChl WM 4YHCJIAa CTPYKTYPHBIX €AWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHECHUM.

Du3nuecKue U XUMUYECKHUE SBICHUSI. XUMHUUYECKasi Peakiusl U €€ MPU3HAKU.
3aK0H COXpaHEHMsI MAacChl BEIIECTB. XUMHUUecKHe ypaBHeHUs. Knaccuduxarus
XUMHUYECKUX PeaKIuil (COeTMHEHNUS, Pa3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJIOH, MpaBuiaMu padoThl B J1abopaTopuu u
npuémMamMu oOpaleHus: ¢ J1abopaTopHbBIM 00OPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
¢uznuecknx CBOMCTB 0Opa3IlOB HEOPTraHWYECKUX BEIIECTB, HAOIIOJCHHE
¢dusnueckux (TUIaBiIeHUE BOCKA, TasHUE JibJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUTIEHWE M KOHJCHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, NMPOKAIUBAHHE
MEIHOM MPOBOJIOKH, B3aUMO/ICHCTBUE MeJla C KUCJIOTOMN) SIBIICHUH, HAOII0CHUE U
OMKCaHUE TPU3HAKOB IMPOTEKAHUS XUMHUYECKHX peakiuil (pas3iioKeHue caxapa,
B3aMMO/JICHCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pa3ioKeHUE THIPOKCUIA
menu (I1) mpu HarpeBanum, B3auMojielicTBHE kKejieza ¢ pactBopoM cosr meau (11),
U3y4YeHHE CIOCOOOB pa3fesieHHs] CMECed: ¢ MOMOIIBI0 MarHuTa, (PUIbTPOBAHUE,
BbINIapUBaHUE, AUCTHILIISALMA, XpoMaTorpadus, NpoBeAeHUE OUYUCTKH MOBAPEHHON
COJIM, HaOJIOJEHWE W  ONHUCAaHUE  PE3yJbTAaTOB  NPOBEJICHUS  OIbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacCChl, CO3JaHUE MOJEIEH MOJEKYJ
(IIapOCTEP>KHEBBIX).

Baxueimue npeacTaBuTe M HEOPraHMYECKUX BeleCTB

Bosgyx — cmech razos. CocraB Bo3znyxa. Kucnopoa — 3;1eMEHT UM IpocToe
BelllecTBO. HaxokaeHue kuciopona B Tpupoje, (U3MYECKHE U XUMHUYECKHUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue kucnopona. CnocoOsbl
MOJIy4YeHUsI KUCIIOpoJa B J1abOpaTopud W MNPOMBINUICHHOCTH. KpyroBopoT
Kucinopoza B mpupojae. O30H — auI0oTpOIHas MOAU(PUKALINS KUCIOPOIa.



TermoBoit 3(pdeKT XUMHUYECKOW PpEaKIuu, TEPMOXUMHUYECKHUE YpaBHEHHS,
9K30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojib U METaH. 3arps3HEHue
BO3/lyXa, yCWJICHHE MMAPHUKOBOTO d(pdekra, pazpyiieHrne 030HOBOTO CIIOSI.

Bonpopon — anemenT u npocroe BemecTBo. HaxoxaeHune Bo1opoaa B Ipupoe,
busnyueckre u XUMUYECKHEe CBOMCTBA, IPUMEHEHHUE, CTOCOOBI TToNTydeHust. Kuciaoror
Y COJIH.

Mounsipablit 00bEM Ta30B. Pacu€Thl M0 XUMUYECKUM YPAaBHEHUSIM.

dusnyeckue cBoMcTBa BOABl. Boma kak pacrBopurenb.  PacTBOpBI.
HacelllleHHBIE W HEHACBIMIEHHBIE pPacTBOpPbl. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBast 10Ji BellecTBa B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOJbl. OCHOBaHMS.
Ponp pacTBOpoB B mpupoJe U B KU3HU 4YedoBeKa. KpyroBopoT BoAbI B IPUPO/IE.
3arps3HeHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOTHBIX BOJI.

Knaccudukanusa neopranmdeckux coeauHenuit. Oxcuanl. Knaccudukarms
OKCUJIOB:  cojieoOpasyioliue (OCHOBHBIE, KHUCJIOTHBbIE, aM{(pOTEpHbIE) U
HecosneoOpasyronme. HomeHnknatypa oxcugoB. Pu3MYECKHUE W XUMHUYECKHE
cBomcTBa OKCHAOB. [lorydueHne okcuaoB.

OcHoBanus. Knaccudpukanuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NUECKHME M XMMHUYECKHE CBOMCTBA
ocHoBaHuM. [lonydyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHYECKUE CBOMCTBAa KHCHOT. Psp aktuBHoctu meramnoB H. H. bekerosa.
[lonydeHnne KuCIIOT.

Comu. Homenknarypa coisieil. @U3MYECKUE U XUMHYECKHE CBOWCTBA COJICH.
[Tonyuenue cosen.

I'eHeTnyeckas CBsA3b MEXAY KJIACCAMU HEOPTAaHUYECKUX COCTUHECHUM.

Xumuueckuit IKCnepumenm:

Ka4EeCTBEHHOE OIPEJCIICHUE COACPKAHUs KUCIOPOJa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacro3HAaBaHWE W W3YUYCHUE CBOMCTB KHUCJIOPOJa, HAOJIOJCHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCHJIOB U OITMCAHUE
UX CBOWCTB, TOJIy4YeHHE, COOMpAaHHWE, pAClO3HABAHWE W W3YYCHHE CBOWCTB
BOZOpoJia (TOpeHue), B3auMoIeicTBIE Boopoia ¢ okcuaom menu (I1) (Bo3MoxkHO
UCIIOJIb30BAaHUE BUICOMATEPUAIIOB), HAOTIOACHUE 00PA3I[OB BEIIECTB KOJINIECTBOM
1 Monb, ucciemOBaHWE OCOOCHHOCTEH pACTBOPEHHUS BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOW MACCOBOM J0JIEU
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJACHCTBUE BOJBI C METa/lIaMU (HATPUEM H
KaJbllieM) (BO3MOXHO MCIOJIb30BAHUE BHUACOMATEPHUAJTIOB), HCCIIECIOBAHUE
00pa3IoB HEOPTraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHUE N3MEHEHUS
OKpacCKH UHIMKATOPOB B PACTBOPAX KUCJIOT U LIEI0UYEH, U3YyUEHNE B3aUMOJEHCTBUS



okcuna meau (II) ¢ pacTBopoM cepHOW KUCIOTHI, KUCIOT C METajylaMH, peakiui
HEUTpAIU3alMU, TOJYYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OIHOIO
MeTaJula APYTUM U3 pacTBOPa COJIU, PELICHUE SKCIIEPUMEHTAIBHBIX 3314 10 TEME
«BaxxHeunIne KI1acChl HEOPTraHUYECKUX COSAUHEHUI.

HHepuoauvyeckuit 3axkoH u Ilepuoamyeckass cucTeMa XUMHYECKHUX
iemenToB JI. WU. MengeneeBa. CtpoeHue aToMoB. XHMMHYECKAsl CBSA3b.
OxucIuTeIbHO-BOCCTAHOBUTEIbHBIE PeAKIMHU

[lepBbie TOMBITKH KIIaCCUPUKALUA XUMHUYECKHX 3JeMeHTOB. [loHsitue o
IpyNIax CXOJIHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METaJIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIE 00pa3ytoT aM(pOTEPHbIE OKCHJIBI
Y TUJPOKCUIBI.

[lepuoanueckuii 3akoH. [lepuoguueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /1.
N. Menneneera. KopoTkonepuoanas u niauHHonepuoaHas popmel [lepuonnueckoi
cucreMbl xumuueckux aemMeHtoB J[. M. MenpaeneeBa. Ilepuoasl u rpynmsl.
DU3NYECKUN CMBICI TOPSKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYMIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sifep. M3otonsl. DnekTponbl. CTpoeHHe
AJIEKTPOHHBIX  000JOYEeK aTOMOB TMepBbIX 20 XUMHUUYECKHUX  DJIEMEHTOB
ITepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOIO
3JIEMEHTA 10 €ro noJioxkeHuto B Ilepuoaunueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI paghyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO TPYIIaM U MEPUOIaM.

3nauenue [lepunoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMBI XUMAYECKUX
JJIEMEHTOB Ui pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — yd€Hblii U
rpaXkJaHVH.

Xumuueckasi cBsizb. KoBalieHTHasi (MOJIApHAsT YW HEMOJSApPHAs)) CBS3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHua.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpornecchbl okuceHNs] U BOCCTAaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHHe oOpa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBHE
TUIPOKCUAA I[IMHKA C PACTBOPAMM KHUCJIOT M IIEJIOYEH, IMPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPHUMEPHI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKIUU
(ropeHue, peakiu pa3aoKeHUs, COeTMHEHU).

Mexcnpeomemmoie ceasu

Peanuzanuust mMeXOpeaMETHBIX CBsI3€M MpU W3YYEHHH XMMHHM B 8 Kilacce
OCYIIECTBIISIETCS dYepe3 WCIOJb30BaHHE KaK OOIMUX E€CTECTBEHHO--HAYYHBIX
MOHATUHN, TAK U MOHATHUM, SBIIIOMINXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.



OO0mme ecTecCTBeHHO--HAYYHbIE TIOHATHS: HAYYHBIN (aKT, TUNOTE3a, TEOPHS,
3aKOH, aHaJIM3, CHHTE3, Kiaccuukamus, MEepUOAUIHOCTh, HAOJIIOCHHE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®du3uka: MaTepus, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJINI, U30TOIIBI,
PaIMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsjl, BEIIECTBO, TEJIO, 00BEM,
arperaTHOe€ COCTOSIHME BeEIIeCcTBa, ra3, (U3HUYECKHE BEJIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE311bI, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuUHEpalbl, TOPHbIE TOPObI, TTOJIE3HBIE
MCKOIIA€EMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHYECKAsI peaKIust

[Teprognueckuii 3akoH. [lepuoanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengaeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KAJIHS, KAJbIUA U UX COCTMHEHUI
B COOTBETCTBUM C TIOJIOKEHHWEM »JJEeMEHTOB B Ilepronnueckoil cucreme u
CTPOEHUEM HX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XUMHUYECKOW CBSI3U. TUINBI KPUCTAIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTALIMYECKOU PELIETKU U
BHJa XMMHYECKOM CBA3H.

Knaccudukanusa 1 HOMEHKJIATypa HEOPraHWYECKUX BEUIECTB. XMMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX
COEMHEHHNI, TEHETUYECKAsl CBSA3b HEOPTaHNYECKUX BELIECTB.

Kiaccuduxanust XuMU4eCKUX peakiyuid Mo pa3aunyHbIM IPU3HAKaM (110 YUCTY
U COCTaBy YYAacCTBYIOLIMX B PEAKUHUH BEUIECTB, IO TEIUIOBOMY 3(PQeKTy, Mo
U3MEHEHHIO CTENEHEN OKUCIEHUS XMMHYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTaju3aropa). JK30- U HIOTEPMUUYECKUE PEaKUUU, TEPMOXUMUYECKHE
YPaBHEHUS.

[lonsiTne o ckopoctn xumudeckol peakiuu. [loHsiTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsITHE O TOMOrE€HHBIX U TE€TEPOTrCHHBIX
peakuusx. [lonsatue o karammse. [loHsTHE 0 XMMHUECKOM paBHOBeCHH. DakTOpHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIMU U TMOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCITUTETLHO-BOCCTAHOBUTENLHBIE ~ PEaKIMM,  JJICKTPOHHBIN  OanaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHON pEeaKUuH. CocraBnenue YPaBHEHUM
OKHCJIMTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAaKUMA C  HMCIOJIB30BAHHMEM  METOJA
3JICKTPOHHOTO OajaHca.



Teopust ANEKTPOTUTUYECKON TUCCOLMALIMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M OHCCOIMALMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs aucconuanyu. CHUIbHbBIC U CIA0bIE JIEKTPOJIUTHI.

Peakiuu nonHoro oOMeHa. Y cnoBusi MPOTEKaHUS PEeaKiuii HOHHOTO OOMeEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUS peakuuil. CBOWCTBa KHCIIOT,
OCHOBAHMI U COJIeH B CBETE MPEICTABICHUMN 00 IIEKTPOIUTUUYECKOMN TUCCOIUALINU.
KauecTBeHHble peakuy Ha HOHBI. [IoHSATHE O THAPOIN3E COMNEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEIISIMU KPUCTAINIMYECKUX PELIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB W HEeMeTaioB (Tpadura M anmasza), CIOKHBIX BELIECTB
(xJ0puaa HaTpus ), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM peakiuu OT
BO3JICHCTBUSI  Pa3NUYHBIX  (PAKTOPOB, HCCIEAOBAaHUE  BJIEKTPONPOBOIHOCTU
pPacTBOPOB BEUIECTB, MPOIlecca JUCCOLMAIIMHN KUCIIOT, IIeI0o4eil U coseil (BO3MOKHO
UCIOJIb30BAaHUE BUJIEO0 MATEpPHANIOB), IMPOBEIECHHUE OIBITOB, WLIIOCTPUPYIOMIMX
OpU3HAKK TMPOTEKAaHMs] peakiuii HMOHHOro oOmeHa (oOpa3oBaHuE OcCalKa,
BbIJIEJIEHUE Ta3a, oOpa3oBaHWE BObI), OMBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN (FrOpeHHe, peakuuu pPa3ioKEHUs,
COCIMHEHMs), pACIO3HABAHUE  HEOPraHMYECKMX  BEIIECTB C  IOMOIIBIO
KaueCTBEHHBIX PEAKIIUM Ha MOHBI, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTa/uibl U MX COeTMHEHUSA

O6miass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (HU3MYecKue CBOMCTBA MPOCTHIX
BELIECTB — raJIOr€HOB. XMMHUYECKHE CBOKMCTBA HA IPUMEPE XJI0pa (B3aUMOEHCTBUE
C MeTajulaMH, HeMeTaulaMH, IeioyaMu). XiopoBoaopod. CofsiHas KHUCIIO0Ta,
XMMHYECKUE CBOMCTBA, IIOJy4Y€HUE, MNOpUMEHEHue. JlelicTBue xiopa u
XJIOPOBOJIOPOJIa HA OPraHU3M 4YeJIOBEKa. BakHele XJI0puapl U UX HaAXO0XKJICHHUE B
OpUpOJE.

Obmas xapakTtepuctuka 31eMeHTOB VIA-rpynmsl. OcoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CcTemeHu okucieHus. CTpoeHrne M (pu3myeckue CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOaa U Cephbl. AJUIOTPOITHBIE MOAU(MUKAIIUN KUCIOPOIa
U cepbl. XUMHUECKHe cBoicTBa cepbl. CepoBOAOPO, CTpPOCHHE, (PU3UUECKHE U
XUMUUYecKue cBorcTBa. OKCUABI cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHUOB.
Cepnas kucinoTa, GU3nIecKrue 1 XUMUIECKHUE CBOMCTBA (00IIMe KaK MPEICTaBUTEIIS
KJlacca KHUCJIOT W crnenupuieckue). XUMUUECKHE PEeaKkluu, JIe)Kallue B OCHOBE
IIPOMBIIINICHHOTO CHoco0a TMOJydYeHuss CepHOM KucioThl. [IpuMeneHnue cepHou
kucnoThl. CONMM CEepHOM KHUCJIOTHI, KAaueCTBEHHAs peakius Ha CyabQaT-uoH.
Haxoxnenue cepbl u €€ COEAMHEHUW B MNpHUpojae. XUMHUYECKOE 3arpsi3HCHUE
OKpY>Kalolllel Cpelbl COCIMHEHUSIMH CEpbl (KUCIOTHBIE MOXKIU, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €T0 PEOTBPAILICHHUS.



OO6mrast xapaktepuctuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHMs. A30T, paclpOCTPaHEHHE B IPUPOJE,
¢usnyeckue U xuMudeckue cBoictsa. Kpyrosopor a3ora B nmpupoje. AMMHaK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, oJyueHre U npuMeHenue. Coiu aMMOHMS,
uX (pu3nUecKre U XMMUYECKUE CBOICTBa, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBl aMMOHHMs. A30THas KHCIIOTa, €€ mojydyeHue, GU3NuecKrue U XUMHUYECKHE
cBoiicTBa (0OmIMEe Kak TMpEeJCTAaBUTENsl Kiacca KHUCIOT U ClIenu(puuecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPAJIbHBIX y00pEHUH.
XUMHYECKOE 3arps3HEHUE OKPYKAIOIICH Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arps3HEHUE BO31yXa, MOYBBl M BOAOEMOB). Dochop, amioTpomHbIe
moaudukanuu docdopa, puznueckue u xumuueckue cpoiictsa. Okcuna dochopa
(V) u docdhopnas kucinora, GuU3MYECKHUE U XUMHYECKHUE CBOWCTBA, MOJyYCHHE.
Ucnonb3oBanue hochaTroB B KauecTBe MUHEPATbHBIX YAOOPEHUH.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpynmbl. OCOOEHHOCTU CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIIEHUS. YTIIepO/, AlTIOTPOIHbIE MO (DUKAIIUY,
pacnpocTpaHeHue B IpUPoAe, PU3NUECKHEe U XMMUYECKHE CBOMCTBA. AJICOPOLIUS.
Kpyrosopor yrinepona B mnpupoae. Oxkcuabl yriepona, HUX (uU3MUECKue u
XUMUYECKUE CBOMCTBA, JIEWCTBME Ha JKUBbIE OPraHU3Mbl, [OJyYE€HUE U
IpUMEHEHUE. DKOJIOrMYecKue MpoOJieMbl, CBsI3aHHbIE ¢ okcuaoM yriaepoaa (I1V),
TUIoTe3a TJI00ANIBHOrO MOTEIJIEHUS! KIMMAaTa, MapHUKOBBIA 3¢ @dexT. YroiabHas
KACIIOTa U €€ CoNM, UX (PU3MYECKUE M XUMHUYECKHUE CBOICTBA, IMOJIY4YEHUE U
npumeHeHue. KauecTBeHHass peakiusi Ha KapOoHar-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, IPOMBIIIEHHOCTH U CEJIbCKOM XO0351CTBE.

[lepBoHavasbHbIE MOHATHA 00 OPraHMYECKHUX BEILIECTBAX KAaK O COEIUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, TJINLEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (yrojib, HPHUPOAHBIA ra3, He(DTh),
OPOAYKThl UX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIIJIEHHOCTH.
[TonsiTrie 0 OMONIOTMYECKN Ba)KHBIX BEIIECTBAX: XKHUpPax, OeJIKax, yrieBojgax — U ux
pojii B JKH3HM 4YeJOBEKa. MarepualbHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECIUHEHU.

KpemHunii, ero ¢wusnueckue W XUMHUYECKHE CBOWCTBA, IMOIYy4YEeHUE U
npumeHeHue. CoeTMHEHHs KpeMHUS B pupoae. O0mre npeacraBieHus 00 OKCUIE
kpemuus (IV) u xpemuueBoit kucinore. CHINKATHI, UX WCIIOJIB30BAaHUE B OBITY, B
IPOMBIIUIEHHOCTH. Ba)kHeHIMe CTpOUTENbHbIE MaTepualbl: KEPAMHKA, CTEKIIO,
IIeMeHT, OeToH, xene300eToH. IIpoOiieMbl  0e30macHOrO  MCIOJIB30BaHHS
CTPOUTEIBLHBIX MaTEPUAJIOB B IOBCEIHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHrne o0pa3lioB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHUCIIOTHI,
IpOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJI0JIEHUE MPU3HAKOB



UX TPOTEKAHWS, OIBITHI, OTPAKAIIKNE (PUINYESCKUE M XUMHUYECKHUE CBONCTBA
raJIOTEHOB U HUX COEAMHEHUH (BO3MOXKHO HCIOJIb30BAaHUE BUAEOMATEPHUAIIOB),
03HAKOMJIEHUE ¢ 00pa3iiaMu XJIOPUI0B (TaIOre€HUI0B), O3HAKOMJICHHE C 00pa3IiaMu
ceppl U €€ COeAMHEHUSAMU (BO3MOXKHO HCIIOJIb30BAHME BHUAEOMATEPUAIIOB),
HaOJII0ZICHUE TIpoliecca OOYTIIMBaHUs caxapa IMoJ IEMCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOM KHUCIJIOThI, U3yYECHUE XUMHUUYECKUX CBOWCTB pa30aBII€HHON CEPHON KUCIIOTHI,
IIPOBEJICHNE KaYeCTBEHHOW PeaKIuu Ha CyJb(aT-uoH U HAOIIOJCHUE MIPU3HAKa €€
IpPOTEKaHUs, O3HAKOMJIEHHWE ¢ (PU3MYecKMMU CBOWCTBaMH a3oTa, ¢ochopa u Hux
COEeIMHEHMH (BO3MOXKHO MCIIOJIb30BAHUE BUEOMATEPHAIIOB), 00pa3aMu a30THBIX
u dochopHbIX yaoOpeHui, mojlydeHue, cooupanue, pacrno3HaBaHUE U U3YyUYCHHE
CBOMCTB aMMHaKa, NPOBEACHUE KAaYECTBEHHBIX pPEaKUHWil HAa HOH aMMOHHS U
dochaT-MOH W H3yuyEeHHE TPHU3HAKOB MX MPOTEKaHUs, B3aUMOJECHCTBUE
KOHIEHTPUPOBAHHONW a30THOW KHUCJIOTHI € MeJbl0 (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HM3YyUYEHHE MOJIeJiel KPUCTAUNIMYECKUX pPEeHETOK anmasa,
rpaduta, QysuiepeHa, O3HAKOMJIGHHE C MPOIECCOM aJcoOpOIuu PacTBOPEHHBIX
BEUIECTB AKTHUBUPOBAHHBIM YTIEM W YCTPOMCTBOM MPOTHUBOraza, MOJy4YECHHUE,
coOupaHue, paclio3HaBaHWE U U3YUYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MPOBEICHUE
KauyeCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U M3YUYEHUE MPU3HAKOB HX
OpPOTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CUJIMKAaTHOM MPOMBIIUIEHHOCTH,
pelIeHre SKCIEePUMEHTANbHBIX 3a/lad Mo TeMe «BakHeWlnue HeMeTayulbl U uX
COEIUHEHHUS.

MeTtanjibl 1 UX COeIMHEHUSA

OO6mast XxapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nonoxeHus B llepuomnueckon cucreme xumudeckux osnemeHtos J[. .
MenneneeBa u crpoeHust arToMoB. CTpoeHrne MeTajuioB. Merajumueckasi CBA3b U
METAINYECKAsT ~ KPUCTAUIMYECKAs  PEIIETKA.  OJJNEKTPOXUMUYECKHUH  pAX
HanpspKeHUu MeTtawioB. dusndyeckne 1 XUMUYECKUE CBOMCTBAa MeTauioB. O0mue
crocoObl MoiydeHus: MeTawioB. lloHATHE O KOppPO3UMM METAIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyT'yH, TIOPATFOMUHUI, OpOH32)
U X PUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[llenounsie MeTambl: nonoxkeHue B llepuoanyeckon cucremMe XMMHUYECKHUX
anementoB /. M. MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIECHHUE B IPUPOJIE.
du3nyecKue U XMMHUYECKUE CBOICTBA (Ha mpuMmepe HaTpusi v Kanus). OKCUIIbl U
TUAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHHe IIeNOYHBIX METaNIOB M HX
COCIUHEHHM.

[[lenouyHO3eMENBbHBIE METAUIBI MAarHUM W KaJIbUUWA: TOJIO)KEHUE B
[lepuoanueckont cucteMe XxumMudeckux 3jeMeHToB /. 1. Menaeneesa, cTpoeHue UxX
aTOMOB, HaxoXxJeHue B nmpupoje. Gusnueckne U XMMHUYECKUE CBOWCTBA MAarHus 1



Kaublusl. BaxkHele coeJuHeHUs Kalblus (OKCU, TUIPOKCHU, coin). JKECTKOCTH
BOJIBI U CITIOCOOBI €€ YCTPaHCHHUSI.

AJroMUHUH: TIoJI0)KeHuE B [lepronueckoi cucTeMe XuMUYECKUX 2JIEMEHTOB
J. Y. MenneneeBa, cTpoeHue aroma, HaxoxAeHHE B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUSI. AMQOTEpHBIE CBOMCTBA OKCUAA U THAPOKCHIIA
ATOMHUHUSL.

Keneso: nonoxenue B [lepronnueckoil cucTeMe XUMUYECKHUX 3JIEMEHTOB /I,
N. MeHneneeBa, CTpOCHHME aToma, HaxXOXJIEHHE B mpupone. Puznueckue u
XMMHUYECKHE CBOMCTBA xkene3a. Okcuibl, rTuApokcuabl U conu xenesa (1) u sxenesa
(IIT), mx cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJICHHE ¢ oOpa3llaMd METaJUVIOB M CIUIaBOB, HUX (PU3HUYECKUMHU
CBOMCTBAMH, H3y4YE€HHE  PE3yJbTATOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJIEUCTBUS OKCHJA
KaJIbIIUSl W HATpUs C BOJOH (BO3MOXXHO HCIIOJIb30BaHUE BHUJIEOMATEPUAIIOB),
VCCJIEJJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLIECCA TOPEHUS XKeEIe3a B KUCIOPOIE
(BO3MOXHO  HCMOJIb30BAHUE  BUJIEOMATEPUATIOB), MPU3HAKOB  MPOTCKAHUS
KaueCTBEHHBIX PEaKIMii Ha HOHBI: MarHus, KajabliMsl, aTFOMUHUS, ITMHKA, xkese3a (1)
u sxene3a (IIl), menu (II), HaOmOeHNE W OMUCAHUE MPOILIECCOB OKpPAIIMBAHUS
JIaMEHU MOHAMU HaTpusl, Kalus W Kaiblugd (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIeI0BaHUE aM(OTEPHBIX CBOMCTB I'UPOKCH/Ia AITFOMUHUS U
TUJIPOKCUIA IIMHKA, PEUICHUE IKCIEPUMEHTAIbHBIX 33/1a4 0 TeMe «BaxHeunime
METAJUIBI U KX COCTMHEHUS».

XHMHUS M OKpY:KaloLIas cpeaa

BemecTBa m marepuansl B IOBCEAHEBHOW >KU3HM 4YeJoOBeKa. besomacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakiuil B ObiTy. IlepBas momoris npu
XUMHYECKUX 0KOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKpYKaroulehd cpeabl (MpeaenbHasi JTOMmyCTUMAst
KOHIIeHTpalus Bemiects, aanee — [1/IK). Ponp xuMun B pemieHn 3K0I0THYECKUX
npoOJieM.

Xumuueckuii IKcnepumenm:

U3yueHHe oOpaslloB MaTepuUasioB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmoie ceasu

Peanuzanuust mMeXnpeaMETHBIX CBsI3€M NMpU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 WCIONb30BaHWE KaK OOIHUX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TAK U MOHATHUM, SBIISIOMIKNXCS CUCTEMHBIMU ISl OTJEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.



OO0mue ecTecCTBEHHO-HAYYHbBIC TOHSATHS: HAy4YHBIM (akT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiacCHupUKaIMsI, IMEepUOIUIYHOCTh, HaOJIIOCHHE,
OKCIICPUMEHT, MOJICIUPOBAHKUE, HW3MEPEHUE, MOJIeb, SIBICHUE, NapPHUKOBBIN
3¢ dexT, TeXHOIOTHSI, MAaTEPHAITHI.

dusnka: MaTepusi, aTOM, JICKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUI, H30TOIIBI,
PaIuOaKTUBHOCTD, MOJIEKYJIa, DIICKTPUYCCKHH 3aps, IIPOBOTHUKH,
MOJIYIIPOBOJHUKH, JHAJICKTPUKH, (POTOIIEMEHT, BEIICCTBO, TEIO, OOBEM,
arperaTHOE COCTOSIHHE BEILECTBA, a3, pacTBOP, PACTBOPUMOCTD, KPUCTAIITUNICCKAS
peméTKa, CIuIaBbl, (U3MYECKHE BEIIMYUHBI, €AUHUIIBI M3MEPECHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIaHEeTHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocuHTe3, nbIXxaHwe, OMocdepa, IKOCHUCTEMA, MHHEPATbHBIC
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEILHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpAITBI, TOPHBIC TTOPOIBI, TIOJIC3HBIC
MCKOIIaeMbIE, TOILJIUBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMbl OCHOBHOTO  OOILETO
0o0pa3oBaHMs JIOCTUTAIOTCS B XO0JA€ OOYy4YEHHs] XMMHHM B €JUHCTBE Y4e€OHOU u
BOCIIUTATEIIbHOMN EATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUIUCKUMU
COI[MOKYJIBTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHM, NPUHSITHIMU B
oOlllecTBE MpaBWJIaMd W HOPMaMU TOBEACHUS U CIOCOOCTBYIOT TMpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3ALIUN O0yYarOIIUXCS.

JIN9HOCTHBIE  PE3yJIbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaOIIHUXCS
PYKOBOJCTBOBAThCS CUCTEMON TMO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAllUAd W
pacIIMpEHUe OMbITa AESTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS .

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY
U HAyyHOMY HACJEIUI0, NMOHUMAaHMS 3HAYCHUS XUMHUUYECKON HAyKH B >KU3HU
COBPEMEHHOT0 00IIIecTBa, CIIOCOOHOCTH BIAJAETh JOCTOBEPHON HHQOpMAIUend o
NEPEJOBbIX JOCTUKEHHUIX W OTKPBITUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpa M OOIIECTRA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NPEACTABICHUS] O COLUMAIbHBIX HOPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUN B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATENbCKOM, TBOPYECKOM W JAPYTHX  BHJAAX
JeSATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM JEATETLHOCTH TpU
BBITIOJIHEHUU YYEOHBIX, TMO3HABATEIbHBIX 3a/1ad, BBHIMOJIHEHUH XHUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
Y B3aUMOTIOMOIITH B MPOIECCE ITON yUeOHOM NesATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBOE MOBEACHUE M IMOCTYIKM CBOMX TOBApPHUILEW C MO3ULIUHA HPABCTBEHHBIX M
IIPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHUE TPEACTABICHUS O BEIIECTBE M XMMHYECKON PpEaKINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH M COCTaBIISIOLINE
OCHOBY JIJI1 MTOHUMAaHUsl CYIIHOCTH HAy4YHOH KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL TMPUPOJIbI, B3aUMOCBS3SX YEIOBEKA C
IIPUPOTHOM CPENOM, O POJIM XUMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIC HA TMOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUU, HEOOXOAUMBIE JJIsI OOBSICHEHUS HAOJI0JaeMBIX IMPOIECCOB U SIBICHHUM,
MO3HABATEIbHON, MHGOPMAIMOHHON M YUTATEIbCKON KYJIbTYphl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEIbHOM paboThl € Y4eOHBIMU TEKCTaMM, CIPaBOYHOU



JUTEPATYPOM, JIOCTYMHBIMA TEXHUYECKHUMH CpPEJICTBAMH HWH(DOPMAITMOHHBIX
TEXHOJIOTHUH;

UHTEpEC K OOYYEHHIO W TIO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOM W  HUCCIEN0BaTEIbCKOU
JeSATEILHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpPaBICHHOCTH U YPOBHS OOy4YeHHUS B
JlaJIbHEHIIeM;

4) hpopMHPOBAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHWE IIEHHOCTH J>KU3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3/I0pPOBBIA 00pa3 »U3HH, OCO3HAHWE MOCIEICTBUA U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOAMMOCTH COOJIOJIEHUS TpaBWJI OE30MaCHOCTH TMpPU  OOpallleHuu C
XUMHUYECKUMH BEIIECTBAMHU B OBITY M peabHOU KU3HH,

5) Tpy/10BOro BOCHIUTAHMS

UHTEpEC K MPAKTUUYECKOMY M3yUEHHUIO MTpodeccuil u Tpylia pa3inyHOTO poja,
yBa)XCHHE K TPYAY U pe3yJibTaTaM TPYI0BOM JIESITEILHOCTH, B TOM YHCJI€ HA OCHOBE
NPUMEHEHUSI  TPEIMETHBIX 3HAHWH 10 XHMHH, OCO3HAHHBIA  BBIOOD
WHIMBUAYAJIbHOM TPAECKTOPUHU MPOJIODKEHUST 00pa30BaHUsl ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrnenHon npodeccuoHaaibHON IESITEIFHOCTH U Pa3BUTHUSI HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTH aJalTUPOBATHCS B TPOQPECCUOHATBLHON CpeJIe;

6) 3K0JI0rHYeCKOT0 BOCITUTAHNS

AKOJIOTUYECKH 11€71€CO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIECTBOBAHMS, MOHHMMAHHUE LIEHHOCTH 3I0POBOrO H
O0e3zonacHOro oOpa3a »KHW3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(u3HUECKOMY M TICUXMYECKOMY 3J0pOBbIO, OCO3HAHUE LIEHHOCTH COOJIIOAEHUS
npaBuil 0€30MaCHOTO MOBEJCHUS IIPU padOTeE C BEIIECTBAMU, a TAK)KE B CUTYalUSIX,
YTIPOKAIOIINX 3I0POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUSA, MOJIy9aeMble MPU H3YYCHUH XUMUU, IJIS
peleHns 3a1a4, CBI3aHHbIX C OKPYKalOIEeW IPUPOJHON CPENOU, I ITOBBIICHUS
YPOBHS  DKOJOTUYECKOHW KyJNbTYpPhl, OCO3HaHUS TJOOAIBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIeM W MyTel WX pelieHUs MOCPEICTBOM METOIO0B XUMUH,
9KOJIOTUYECKOTO MBITIUICHHSI, YMEHHSI PYKOBOJICTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHUKAaTHUBHOW U COLIMAJIbHON ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATHI

B cocraBe MerampenMeTHBIX pe3yJIbTATOB BBIJIETSIOT 3HAYUMBIC TS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TTOHITHS (3aKOH, TEOPHs, IPUHITHII,
runore3a, ¢GakTt, CHUCTEMa, TMPOIECC, OKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEeAMETax U MO3BOJSIOT Ha
OCHOBE 3HaHUUW U3 ATUX MPEeaMETOB (HOPMHPOBATH MPEACTABICHUE O IEJIOCTHON



HAyYHOU KapTUHE MHpPA, M YHUBEPCAIbHbIC yUeOHbIE NeUCTBUS (II03HABATEIIbHBIE,
KOMMYHHUKaTUBHbBIC, PETYJIATUBHBIE), KOTOpbIE OOECIeunBalOT (OpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOM
NeSTETbHOCTH.

Ilo3naBaTe/ibHbIe YyHUBEPCAJIbHbIE y4eOHbIE eiicCTBUSA

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHUSl HCIOJIb30BaTh MPHUEMBI JIOTMUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWI: PacKpbhIBaTh CMBICI XMMHYECKUX MOHATHHN (BBIIEIATH MX XapaKTEpHbIE
NPU3HAKK, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMHU MOHATHSIMH), UCIIOJIB30BATh
MOHSATHUS 7151 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBICHUH, BIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCHU(PUKALMKM XUMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
yCTaHABJIMBATh MPUYUHHO-CIICACTBEHHBIC CBS3M MEXKIAY OOBCKTAMU H3YUYCHUS,
CTPOUTH JIOTMUECKHE pacCyX IeHUs (MHAYKTUBHBIC, AENYKTUBHbBIC, 110 aHAJIOTUN),
JIeaTh BBIBOJIbI M 3aKJIFOUCHUS;

yMEHUE TPUMEHATh B TIPOIECCE TIO3HAHWUSA TOHATUSA (MPEAMETHBIC U
MeETaIpeAMETHBIC), CHMBOJINYECKHE (3HAKOBBIC) MOJICITH, UCITOJIB3YEMbIC B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJI D3JIEMEHTa), XUMH4YecKass ¢Gopmysia U YypaBHEHHUE
XUMHUYECKON PEaKIUU — P PEIICHUN y4eOHO-TTO3HABATEIBHBIX 33J1a4, C YIETOM
ATUX MOJIEIBHBIX TPEICTABICHUNA BBISBIATH U XapaKTEPHU30BATh CYIICCTBEHHBIC
PU3HAKN U3Y4aeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUUYECKUX PEAKITUH,
BBISIBIISITH ~ OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CJICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B U3yIAEMBIX TPOIIECCaX U SIBICHUIX.

Ba3oBble uccienoBarejbckme AeiCTBUS:

YMEHUE HCIOJIh30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MIO3HAHUSA, & TAK)KE B KA4ECTBE OCHOBBI JIsl POPMHUPOBAHUSI TUTIOTE3HI TIO TPOBEPKE
IPABMIIHHOCTH BBICKA3bIBAEMBIX CYKICHHI,

IpPUOOpPETEHUE OMbITa 10 TUIAHUPOBAHWIO, OPraHW3allUd W TIPOBEIICHUIO
YYCHHUYECKNX JKCIIEPUMEHTOB, YMEHHE HAONIOAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITEIIbHO MPOTHO3UPOBATh €r0 Pe3ynbTar, (OpMyIUpOBaTh 000OIICHHS U
BBIBOJIBI TIO Pe3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIICOBAHUS, COCTABIATH OTUET
0 MPOJIeJIAaHHOM padoTe.

Pa6ora ¢ undgopmaumeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH M HMHTEPIPETUPOBATH HH(OpPMAIUIO
pPa3IUYHBIX BUJIOB U (POpPM Tpe/CTaBIeHHUs, MOIyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUs, CIPABOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATh NPOTUBOPEUYHMBYIO H
HEJ0CTOBEPHYIO MH(DOPMAITHIO;



YMEHHE MPUMEHTh Pa3IU4HbIe METOJbl U 3allpoChl MPU MOUCKE U OTOOpE
UHGOpPMAIUM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1au OIpPeIeIEHHOIO THIA, IPUOOPETEHHE OIbITa B
o0JacT HUCHOJB30BaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYPOH aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHbIX TIOUCKOBBIX CHUCTEM,
CaMOCTOSTENILHO BBIOMpATh ONTUMAJIBHYIO POpMyY TMpeACTaBICHUS UHPOPMAIIUU U
WUIIOCTPUPOBATh pEIIAEMbIE 3aa4d HECIOXKHBIMU CXEMaMH, JuarpaMMmamu,
IpyrumMu opMamMu TpapuKu U KX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpoliecce Yy4YeOHOU U
UCCJIeIOBATENLCKON JeATEIbHOCTU MH(DOPMAIUIO O BIMSHUU IPOMBIIICHHOCTH,
CEJIbCKOT0 XO35IMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAIOUIEH IPUPOIHOU
Cpeabl.

KoMMyHUKaTHBHBbIE YHHBEPCAJIbHbIEC Y4eOHbIE 1eliCTBHSA:

yMEHUS 33]1aBaTh BOMPOCHI (B X0/ AMaora 1 (Uiu) JUCKYCCHUU) MO CYILECTBY
oOcyxxJaeMoii  Tembl, (QOpMyIUpPOBaTH CBOM TMPEIJIOKEHUS OTHOCUTEIBHO
BBIITOJIHEHUS MIPEIIOKEHHOM 3a/1a4u;

YMEHHSI  NPEACTABIATh  IIOJYYEHHbIE  PE3YJbTAaThl  IO3HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M IHCBbMEHHBIX TEKCTaX; JeJlaTh IPE3EHTALNIO
pEe3yAbTAaTOB BBINOJHEHUS XMMHYECKOTO SKCIEPUMEHTa (J1aOOpaTOPHOIO OIbITa,
1ab0paTOpHOM pabOTHI MO UCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUS y4eOHOIrO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOH
NIO3HABAaTEIbHOW M  MCCJIENOBATEIbCKOW  JESATENBHOCTH  IPU  PELICHUH
BO3HUKAIOLIMX MpPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COIrJIacOBAHUS
no3uuui (oOcyxaeHusl, OOMEH MHEHUSMH, «MO3TOBBIE LITYPMbD», KOOPAHHALIMS
COBMECTHBIX JEHUCTBUM, ONPENEIICHUE KPUTEPUEB IO OLEHKE KAadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PeryiasiTuBHbIC YHUBEPCAJIbHbIE Y4eOHbIE 1efiCTBUSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LENU JEATEIBHOCTH, IUIAHUPOBATh,
OCYLIECTBJIATh, KOHTPOJIMPOBATh U MPU HEOOXOIWMOCTH KOPPEKTHPOBATH CBOKO
JeSITeNIbHOCTD, BEIOMpATh Hanboee 3PPEKTUBHBIE CIIOCOOBI PEeIICHUsI YUeOHBIX U
NO3HABATEJBHBIX 33/a4, CaMOCTOSTEJIbHO COCTABJISITh WJIM KOPPEKTHUPOBATh
NPEIVIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU  BBINOJHEHUM 33aJaHUM C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUNA 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEaKLUsX,
OLICHMBATh COOTBETCTBUE IOJY4YEHHOTO pe3yJibTara 3asBICHHOW L€JIU, YMEHHE
UCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, ITPEAJIaracMbl€ B YCJIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJIepaHus, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON pabodeil mporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYaIOLIMMUCS HAay4HbIE 3HAHUS, YMEHUS U CIIOCOOBI



JNeWCcTBUM, crnenuduUecKkue g MPeAMETHON 00macTu  «XHUMHS», BHJIBI
NEATEIbHOCTH MO  MOJYYEHUID HOBOIO  3HAaHWs, €ro HWHTEpIpETalnH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoniy oOyuenus B 8 kiacce npeamMeTHbIe pe3yIbTaThl HA 0A30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOIHAS ¥ HEOJTHOPO/IHAS ), BAJICHTHOCTb, OTHOCUTENIbHAS aTOMHAsl U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10JIsl XUMUYECKOTO AJIEMEHTa B COCITMHEHUU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCJICHUsS, XUMHUYECKasl peaKkius, KiacCU(PUKAIUs peakiui: peakiuu
COCAUHEHHUS], PEAKUMU PA3JIOKEHUS, PEaKIUU 3aMEIICHUs, PEaKIUu
oOMeHa, K30~ U SHIOTEPMUUYECKHUE PEAKIIMH, TEIII0BOU A((EKT peakiuu,
SIPO aToMa, JICKTPOHHBIN CJION aTomMa, aTOMHasi OpOUTallb, paguyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs KOBAJICHTHAs CBS3b, HOHHAs
CBSI3b, MOH, KAaTHUOH, AaHHWOH, pAacTBOpP, MaccoBas [OJs BEIIECTBA
(TIpolieHTHAsI KOHIICHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHATUA U
MIPUMEHSITh 3TU TTOHSATHSI MIPU ONKUCAHUU BEILIECTB U UX MPEBPAIICHUH;

e HCHOJIb30BAaTh XUMHUYECKYI0 CHUMBOJUKY JJIsI COCTaBJICHUS (POopMys
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIIUN;

e OINpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OWHApHBIX  COCAUHEHMUSIX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEAECIEHHOMY KJIACCy COCIUHEHUW 10
dbopmynaM, BHJ XHUMHYECKOM CBsI3U (KOBaJ€HTHasT YW HOHHAs) B
HEOPraHUYECKUX COCTUHCHUSX;

e packpsiBaTh cMmbIica [lepuonnueckoro 3akona J[I. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCHMOCTU CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT WX MojoxkeHus B Ilepmoamueckoil cucreme,
3aKOHOB COXPAaHEHUsI MAcChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrapo;

e ONUCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Illeprognyeckoit
CUCTEMbl XHMHYECKHUX JJIEMEHTOB: pa3iuyaTh IOHATHS «TJIaBHas
noarpynma (A-rpymnmna)» u «mobounast noarpynmna (b-rpymnma)y, maneie u
OonpIIIME TEPHOJIbI, COOTHOCUTH OOO3HAUYEHUS, KOTOphIE HMEIOTCS B
tabmune «llepumomuueckas cucrteMa XuMHYECKHX diaemeHToB J[. U
MeHnpeneeBay ¢ YHCIOBBIMH XapaKTEpPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij AApa, 00IIee YUCIIO HIEKTPOHOB U
pacnpeesieHue UX 10 AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakluu (M0 YUCIy U COCTaBy YYACTBYIOIIMX B pEaKUuu
BEIIECTB, N0 TeIUIOBOMY (D (PexTy);

XapaKTepu30BaTh (OIMHUCHIBATH) OOIIME XUMHUYECKHME CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLINIA;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUS XHUMHUUYECKUX TIPEBpPALICHHUI B
Pa3JINYHBIX YCIIOBHUSIX;

BBIYUCIISATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO [OJII0 XMUMHYECKOTO 3jeMeHTa 1o ¢opMysie COEeIUHEHHUS,
MacCOBYIO JJOJIIO BEIIECTBA B pACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOU peakLny;

OPUMEHSTh OCHOBHBIE ONEPALIMH MBICIIUTENbHOMN 1€ITeIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, O00O0OIlIeHHe, CHCTeMaTU3aluIo, KiIacCUu(PUKAIUIO,
BBISIBIICHUE MPUYUHHO--CJICJACTBEHHBIX CBS3EH — ISl U3YyYECHHUS CBOMCTB
BEUIECTB W XUMHUYECKHUX pEaKUUid, €CTEeCTBEHHO-HAYYHBbIE METO/IbI
MO3HAaHUS — HaONIOJEHUE, W3MEPEHHE, MOJIETUPOBAHHUE, HKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CJIe10BaTh MPaBHJIaM MOJIb30BAHMS XUMUYECKOM TOCY101 U 1a00OpaTOpHBIM
o0OpyIOBaHMEM, a TakXKe IMpaBuiaM oOOpalleHusi C BEIIECTBAaMU B
COOTBETCTBUM C HWHCTPYKLMSMHU 110 BBINOJHEHUIO JIAOOPAaTOPHBIX
XUMHUYECKUX ONBITOB MO MOJYYEHUIO U COOUPAHUIO Ta3000pa3HbIX BELIECTB
(BomopoJla M KHUCJIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C OMNpPENEIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M IPOBOJUTH
XUMHUYECKUE 3KCHEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCJIOT C TMOMOIIBI0 UHANKATOPOB (JIakMyc, peHOoI(PTalIenH, METUIOPAHXK

U JIpyrue).

K xoniy oOyuenus B 9 kjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCA YMEHHIA:

PacKpbhIBaTh CMBICII OCHOBHBIX XHWMHYECKHX TOHSATHUH: XHUMHYECCKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, TNPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIMEHb
OKHUCJICHUS, XUMUYECKasl PeaKIlusi, XUMUYECKas CBs3b, TEIUIOBON d(PdeKT
peakinuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, JJICKTPOJIUTHYECKAsT ITUCCOIMAIUSA, PEAKIUU HOHHOTO
oOMeHa, KaTaiu3aTop, XHMHYECKOE€ paBHOBecHe, OOpaTUMble U



HeoOpaTUMbIE pEaKIUM, OKHUCIHUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEAKITNH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEPHOCTb, XUMUYECKas CBA3b (xoBasieHTHas, VMOHHAs,
METAIINYECKAs ), KPUCTAIIIMYECKAS PEIIETKA, KOPPO3HS METAILIOB, CIUIABbI,
CKOPOCTh XMMHUYECKON peaklMH, MPeebHO AOMYCTUMAas KOHILIEHTpalus
ITJIK BemiecTBa;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TMOHATHU U
OPUMEHATH 3TH NOHATHUS MPU ONMCAHUM BELIECTB U UX MPEBPALLCHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBlieHUs GopMy
BEILECTB U YPABHEHUI XUMUUYECKUX PEAKLINIA;

ONPENEIISTh BAJICHTHOCTD U CTEIEHb OKUCIIEHUSI XUMUYECKHUX JIEMEHTOB B
COCAMHEHUSIX PA3IUYHOTO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K
onpenenéHHOMY KiacCy COeIMHEHMM 1o (opmyiaMm, BHJI XMUMHYECKON
CBs3M (KOBaJICHTHasi, WMOHHAs, MeETaJUIMUecKasi) B HEOPraHUYECKUX
COCIMHEHUSIX, 3aps)]l MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpeabl B
BOJHBIX PAacTBOPaX HEOPTraHUYECKUX COCAMHEHUH, TUIl KPUCTAIITUYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpbiBaTh cMbIch Ilepuonuyeckoro 3axona J[. WM. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH W XapaKTepu30BaTh
Tabnuunyo Gopmy Ilepuoguyeckoil CHUCTEMbl XUMHYECKUX DJIEMEHTOB:
paznuyaTh MOHATHA «TJaBHas noarpynna (A-rpynma)» M «1moOoyHas
noarpymnmna (b-rpynmna)», manbie ¥ OOJbIIME MEPUOJbLI, COOTHOCHUTH
0003HaYEHU s, KOTOPbIE UMEIOTCS B IEPUOANYECKON TaOJIHIIE, C YNCITOBBIMU
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apAn  sAApa, oOLIee YHCIO JJIEKTPOHOB U  pACIpEACNICHHE UX 110
AJEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HX COCIUHEHUN B Mpejeiax MajbIX NEPUOIOB U
[JIABHBIX MOJATPYMH C Y4ETOM CTPOEHUS UX aTOMOB;

KJIaCCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECCTBA,
XUMUYECKUE peakiuu (10 YKCIy M COCTAaBYy YYACTBYIOIIMX B pPEAKIIHUU
BEIIECTB, MO TEIJIOBOMY 3P (hEKTy, IO U3MEHEHUIO CTEICHEW OKHCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOmMMUE W CHENUUUECKHE XUMUYECKUE
CBOMCTBAa TPOCTBIX U CJOXKHBIX BEIIECTB, IOJTBEP)KIAsi OIMKHCAHUE
MpUMepaMHi MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIU;

COCTAaBIIATh YPABHEHUS BJIEKTPOJUTUYECKOW JHUCCOLMAIMU  KHUCIOT,
LIETIOYEN U COJIEU, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIUN HOHHOTO



oOMeHa, YypaBHEHMs peakuui, TMOATBEPKIAIOIIMX CYLIECTBOBAHUE
TEeHETUYECKOM CBSI3U MEX]y BEILIECTBAMU Pa3INYHBIX KJIACCOB;
pacKkpblBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHI
HOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca 3TUX peaKkui;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOEHMS,
BO3MOKHOCTH TPOTEKAaHUS XMUMMUYECKUX IMPEBPALICHUN B pPa3IMYHBIX
yCIIOBUSIX;

BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO [IOJIF0 XHMHUYECKOro 3JeMEHTa Mo (opMysie COEAUHEHUS,
MAacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTh PACUETHI [10 YPAaBHEHUIO
XUMHUYECKOHN peaKlny;

COOJIOAATh MpaBHIIia MOIB30BAHUS XUMUYECKOW MOCYI0H 1 JTa00paTOPHBIM
o0opysOBaHHMEM, a TakkKe INpaBWja OOpallEeHUs C BELIECTBAMHU B
COOTBETCTBUM C MHCTPYKUMSIMM 110 BBIIIOJHEHUIO Ja0OpaTOPHBIX
XUMHUYECKUX OTIBITOB IO MOJYYEHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB
(amMMmaka 1 yrieKkucIioro rasa);

MPOBOJIUTH PEAKIINH, TOATBEPKIAIOIIIE KaYECTBEHHBIN COCTAaB Pa3IMUHbIX
BEIIECTB: pAcHoO3HaBaTh OMBITHBIM IMYTEM XJIOPHI-, OpOMHI-, HOAMI-,
kapOoHart-, ¢docdar-, cunmkar-, cyibdar-, THAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI M HMOHBI HM3yYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHMUECKHUX BEIIECTB;

MPUMEHATHh OCHOBHBIE ONIEPALlU MBICTUTEIBHON ACSITEIbHOCTH — aHAJH3 U
CUHTE3, CpaBHEHUE, 0000IIEHNEe, CUCTEMATU3alINIO, BBISIBIICHHE PUUYUHHO-
CIIEJICTBEHHBIX CBSA3CH — JJI1 M3yYEHUS CBOICTB BEUIECTB U XUMHUYECKHX
peakiuii, eCTECTBEHHO-Hay4YHbIe METOAbl IO3HAHUS — HaONIO/ICHNUE,
U3MEpPEHHE, MOJICIIUPOBAHUE, SKCIIEPUMEHT (peabHbII U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBO 4acoB
Ne HaumenoBaHue pa3iesioB u daeKkTpoHHbIE (LM pPOBbBIE)
KoHTpoJubHbIE IIpakTHYeckue
n/n TeM NMPOrpaMMblI Beero o0pa3oBaTejbHbIE PeCYPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XMMHYECKHE TOHATHUS
Xumust — BakHas 00J1acTh
11 €CTeCTBO3HAHUS 1 5 5 bubmuoreka [JOK
' IPAKTHYECKOM JEATENBHOCTH https://m.edsoo.ru/7f41837c
YeJI0BEKa
12 BerectBa u xuMuueckue 15 1 bubnunorexa [IOK
' peaxiuuu https://m.edsoo.ru/7f41837¢c
Hroro mo pazneny 20
Pasjen 2. BaxkuHeiilune npeacTaBuTe M HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopon. [lonsarue 5 bu6mmoreka [IOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonarue o kucinorax 3 1 bu6mmorexa LIOK
' U COJISX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsr. [lonsitue 06 5 1 1 bub6nunorexa [IOK
' OCHOBAHHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI bubnuorexa [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Wroro mo pazneny 30

Pa3nen 3. [lepunoanuecknii 3axon u llepuoguyeckas cucrema xumudecknx 3ieMmeHToB /I. U. MenaeneeBa. CTpoeHue aToMOB.
Xumnueckas cBsizb. OKMCINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUA



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

[Iepuoanueckuii 3aKk0H U
Ilepuoanueckas cucrema

bubmuorexa [JOK
M| e e | T
aToma
XuUMHYECKast CBS3b. Bubmorexa LIOK
32 OxucaTebH0- 8 https://m.eds00.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIIUN
Hroro no pasneny 15 E;IKJGSH;I;T:;?;)(I)_[ :3/51‘418370
PeszepBHOE Bpemst 3 bubmiorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I10O 68

I[TPOTPAMME



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

9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB H TeM nudpoBbie
Ne ni/m P Kourpoubnsie | IlpakTuyeckue (1up )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTtBo 1 XuMHu4ecKne peakun
11 [ToBTOpeHue u yriry0OiaeHne 3HaHuH 5 1 bu6muoteka [IOK
' OCHOBHBIX pa3JieNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIC 32aKOHOMEPHOCTH XUMHUYECKHX 4 bubmmoteka [IOK
' peaKiuii https://m.edsoo.ru/7f41a636
DIIEKTPONTUTHYECKAs TUCCOLUAIIHS. bubnuoteka [JOK
1.3 8 1 1
XHUMHYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pazngena 2. HemeTaJsIbI M X COeTHHEHU ST
21 OO11as xapakTepuCTHKa XMMUYECKHX 4 1 bubmuoteka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMAYECKIX
2.2 anemeHToB VIA-rpymnmsl. Cepa u e€ 6 buomorexa LIOK
' PyTBL. 6P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1as xapakTepUCTHKa XMMUYECKHX
2.3 aneMeHToB VA-rpymibl. A30T, pochop u ux 7 1 bubmorexa [TOK
' PYIHHBL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OOm1ast XapaKTepUCTHKA XUMAYECKHIX
24 sanemeHToB [VA-rpynmsl. Yriepon u 8 1 2 bubmorexa [JOK
' . DYIIBL. poA https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Hroro no pasneny 25



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

Pa3zgen 3. MeTaubl M UX cOeTMHEHUA

. bubmuoteka [IOK
A1 4
3 Obmue CBOHCTBa METAILIOB https://m.edsoo0.ru/7f41a636
. bu6mmoreka [JOK
3.2 Baxueline Metauibl U UX COEAUHEHUS 16 httos://m.edsoo.ru/7f41636
Hroro no pazneny 20
Pa3nen 4. XuMusi u oKpykaoumas cpeaa
4.1 BemectBa 1 MaTepraibl B )KU3HU YEJIOBEKA 3 bubnnorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpemst 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KonuyecTBo yacos
Ne Jlara
Tema ypoka Konrpoubnubie | IIpakrnyeckue
n/m Bcero U3yYeHUs
padoThI padoThI

[Ipenmer xumuu. Poiab XuMUM B KU3HU

1 yesoBeka. Tenma u BenecTsa

2 [onsATHE O METO/IAX TTO3HAHUS B XUMUHU
[Ipaktrueckas padota Ne 1 «IIpaBuiia paboThl

3 B J1a00paTopuu 1 MpuEMbI 00paleHus ¢
1a00paToOpHBIM 00OPYJOBAHUEM»

4 Yucrtsle BemecTBa U cmecu. Criocoos!
pasaesieHust cMecei
[Ipaktruueckas padora Ne 2 «Pa3nenenue

5 cMmeceil (Ha mpuMepe OUYKUCTKU MTOBAapEHHOM
COJIN)»

6 ATOMBI U MOJIEKYJIbI

7 XUMHUYECKHUE 3JIEMEHTHI. 3HAKH (CUMBOJIbI)
XUMUYECKUX JIEMEHTOB

8 IIpocTble 1 ClI0KHBIE BElIEeCTBa

9 ATOMHO-MOJIEKYJIIPHOE yUYEHUE
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumnueckas popmyiia. BalreHTHOCTh aTOMOB
XUMUYECKUX JIEMEHTOB

1 OTHOCHTENbHASA aTOMHAsI Macca.

OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca




MaccoBas 10J1s1 XUMHYECKOT0 3JI€MEHTA B

12
COEIMHEHHNH

13 KomnuectBo BemectBa. Mosb. MossipHast
Macca

14 dusnyeckue U XUMUYECKUE SIBJICHUS.
XuMHUUecKasi peakius

15 [IpusHaku u ycinoBus MpOTEKaHUS
XUMHUYECKUX PEeAKIU

16 3aKOH COXPAHEHHS MacChl BEILIECTB.
XHUMHYECKHE YPaBHCHHUSI

17 BrrunciieHusa Koau4ecTBa, MacChl BEIIECTBA 110
YpaBHEHUSAM XUMHUYECKUX PEAKITUI
Knaccudukanus XuMuuecKux peaxiui

18 (coenuHeHus, pa3noKEeHUs, 3aMEIICHUS,
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHIuKIonequcT. O0o0IEeHue 1
cUCTEeMaTHu3aIns 3HaHUH

20 KonTponsnas padora Nel no teme «BemiectBa
U XUMUYECKUE PEAKIIUM»
Bo3ayx — cmech razoB. CocraB Bo3ayxa.

21 Kucnopon — aneMeHT ¥ mpocToe BEIIEeCTBO.
O30H
dusndyeckue U XMMHUYECKHE CBOMCTBA

22 KHCII0po/ia (peakLUy OKUCIIEHUS, TOPEHHUE).

[TousiTue 00 OKCngax




CriocoObl oTyueHHst KUCI0poia B

23 1a00paTOPUH U TIPOMBIIUICHHOCTH.
[Ipumenenune kuciopoa
TeroBoi 3 PexT XMMUIECKOMN peakiin,

24 MIOHATHE O TEPMOXUMHUYECKOM YPAaBHEHNUN,
9K30- ¥ SHIOTEPMHUUECKHUX PEAKIUIX
TonnuBo (HepTh, yrojib U METaH).

25 3arpsi3HEHUE BO3yXa, CIOCOOBI €T0
MPEIOTBPALLICHUS
[paktuueckas padora Ne 3 o Teme

26 «[lomyuenue u cobupanue Kuciopoa,
HU3y4YEHUE €r0 CBONCTBY

97 Bonmopoa — 31eMeHT 1 TpocToe BEIIECTBO.
Haxoxnenue B mpupoe

28 ®u3nyecKre U XUMHYECKHE CBOMCTBA
Bosiopoa. [Ipumenenue Bogopona

29 [TonsiTHe 0 KUCIIOTaX U COJAX

30 Crnioco0blI osTydeHus: BOAOPo/a B
naboparopuu
[Ipaktuueckas padora Ne 4 o Teme

31 «Ilony4yenue u cobupanue BOAOPOa,
W3y4YEHHUE €ro CBOKCTBY

32 Momnsipabiii 00bE€M ra30B. 3aK0H ABOTaAPO
Beruncnenus 00béMa, KOMMYECTBa BEIIECTBA

33 rasa o ero U3BeCTHOMY KOJINYECTBY

BEIIECTBA MU 00BEMY




Brruncnenus 00bEMOB Ta30B 10 ypaBHEHUIO

34 peakIny Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIIEHUI Tra30B

35 du3nyeckre 1 XUMHUYECKHE CBOMCTBA BOIBI

36 CocraB ocHoBanui. [ToHsITHE 00 MHIMKATOpPAX
Bopna kak pactBoputens. Hacbiennsie u

37 HEHACBILLIEHHBIE pacTBOpbl. MaccoBas 10JIst
BEILIECTBA B pacTBOPE
IIpaktuueckas padora Ne 5 o Teme

38 «IIpuroToBieHne pacTBOPOB C ONPEAETEHHON
MAaCCOBOM J10JI€H PaCTBOPEHHOTO BEIIECTBA»

39 KonTponbnas padora Ne2 o teme
«Kucnopoa. Bogopoa. Bona»

40 Oxcupl: cocTaB, KIaCCHU(PHUKAIINA,
HOMEHKJIaTypa
[lonyyeHue u XuUMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB

42 OcHoBaHusI: cOCTaB, Kiaccuuranus,
HOMEHKJIAaTypa

43 [lomyyenue u XuMHUYECKHE CBOMCTBA
OCHOBAaHUU

44 Kucnotsr: coctas, kinaccudukanms,
HOMEHKJIaTypa

45 [TonyyeHue u XUMHUYECKUE CBOMCTBA KUCIIOT

46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI

IMOJIYUCHUA, XUMUYCCKUC CBOMCTBA




IIpaktuueckas padora Ne 6. Pemenue
9KCIEPUMEHTANIBHBIX 337124 110 TEMe

47 «OCHOBHBIE KJIaCChl HEOPTaHUUECKUX
COCIMHEHUI»

48 I'enernueckas cBsI3b MEXy Kilaccamu
HEOPraHUYECKUX COCAMHEHUN

49 O06o006menure u cucreMaTH3alus 3HaHuH

50 Kontponbhas padora Ne3 o teme "OCHOBHBIE
KJIACChl HEOPTaHUYECKUX COEIUHEHHI"
[lepBbie NOMBITKU KJIacCUPUKAIIUU

o1 XUMHUYECKUX JIeMEHTOB. [lonsATHE 0 rpynnax
CXOJHBIX JIEMEHTOB
Ilepnonnueckuii 3akoH u Ilepuonuyeckas

52 cucTeMa XuMHuueckux snementoB 1. U.
Menneneena

53 [epropl, TPyIIIBI, TOATPYIIIHI

54 Crtpoenue atoMoB. CocTaB aTOMHBIX SIJIEP.
N3oTomnsl
CtpoeHue 3JIeKTPOHHBIX 000JI0UE€K aTOMOB

95 anemeHToB llepuoauueckoit cucremsrt /. U.
Menneneesa
XapakTepucTuka XMMUYECKOTO 3JIEMEHTa 10

56 ero nojoxeHuto B [lepuoauueckoii cucreme
. . Menneneesa
3navenue [lepuognueckoro 3akona st

57 pa3BUTHA HayKu U npaktuku. 1. W.

MeHneneeB — y4€HbIN, IEAAror U rpak1aHuH




58 DIEKTPOOTPUIIATEILHOCTH AaTOMOB 1
XUMHYECKUX DJIEMEHTOB

59 Honnag xuMHu4decKkas CBs3b 1

60 KoBasieHTHas moJisipHast XUMUYECKas CBS3b 1

61 KoBanenTHast HemossipHasi XUMUYECKasi CBA3b 1

62 Crenenb OKUCIEHUS 1

63 OKHUCIUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKITHH 1

64 OKHCIUTEIN U BOCCTAHOBUTEIN 1

65 KonTponsnas padora Ne4 no teme «CtpoeHue 1
aroMa. XUMHYECKasl CBI3b»

66 PesepBHelit ypok. O6o01eHne u 1
cUcTeMaTH3aIs 3HaHui

67 Hrorosasi KOHTpOJIbHAS paboTa 3a Kypc 8 1
KJtacca

68 PesepBHblit ypok. O6001ieHue u 1
cHCTEeMaTH3aIus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TIPOIT'PAMME 68




9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHTpoJubHbIE
padoThI

IIpakTHYeckue
padoTsI

Jlara
U3y4eHus

[lepuognueckuii 3akoH. [lepuoanueckas
crucTeMa XUMUYeCKuX ayemeHToB J[. 1.
Menpeneena

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MIEepHOJIOB

Knaccudukanust 1 HOMEHKIaTypa
HEOPraHUYECKUX BELIECTB

Buapl XuMH4eCcKOH CBSI3U U THUIIBI
KPUCTALUIUYECKUX PEIIETOK

KonTtponsHas padora Nel no reme
«IToBTOpenue u yrioyoaeHne 3SHaHUI
OCHOBHBIX Pa3/IeoB Kypca 8 Kiacca»

Knaccuukarus XuMHUYecKuX peakiuii mo
Pa3JIMYHBIM IPU3HAKAM

[TonsiTHE O CKOPOCTH XUMHYECKOW PEaKIIVH.
[loHsiTHIE O TOMOTEHHBIX U FE€TEPOTrEHHBIX
peakumsx

[TonATHE O XUMHUYECKOM PABHOBECHUHU.
@DakTopsl, BIUAIOIIKNE HA CKOPOCTh
XUMHUYECKON PEAKIUU U ITOJIOKEHUE
XMMHMYECKOTO PaBHOBECUS




OKHCIUTEIbHO-BOCCTAHOBUTCIIHHEIC

o peakuuu

10 Teopust MEKTPOIUTHUECKON TUCCOLUALINU.
CuiibHBIC U C1a0bIe SJIEKTPOJIUTHI

11 HonHble ypaBHEHHSI peakuil
XHUMHYECKUE CBOMCTBA KUCIOT U OCHOBAaHUM

12 B CBETE MpEJCTaBICHUMN 00
3JIEKTPOJIUTUYECKON AUCCOLUALINHI
XUMHYECKUE CBOKCTBA COJIEN B CBETE

13 MIPEACTABIICHUM 00 3JICKTPOTUTHIECCKOM
JTUCCOITHAITUT

14 [TousiTne o runponuse conen

15 O0001IeHre 1 cucTeMaTU3aus 3HaHui

16 [TpakTnueckas padora Ne 1. «Pemenue
HKCIIEPUMEHTATBHBIX 33124
KonTpomabhnas pabora Ne2 no teme

17 «ONEeKTpoIUTHYECKAs TUCCOLMALINSL.
XUMUYECKUE PEaKIMi B PACTBOPAX»

18 OO61mas xapakTeprcTUKa raJIOreHOB.
XUMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa
XnopoBogopoa. ComnsiHast KUCIIOTa,

19 XUMHUYECKHE CBOMCTBA, MOJyYEHUE,
MIPUMEHEHNE
[Ipaktuueckas padora Ne 2 o Teme

20 «ITonmy4yeHue CoONIHOMN KUCIOTHI, U3yUeHHUE e

CBOUCTB»




21

Brruucnenust no ypaBHEHUSIM XUMHUECKHX
peakIuii, €ciii OJIMH U3 PEareHTOB JaH B
N30BITKE

22

OOGmras xapakrepuctuka 3aeMeHToB VIA-
TPYIIIIbI

23

AIOTpOnTHBIC MOTU(UKAIIUNH CEPHIL.
Haxoxnenue cepbl u €€ coeIMHEHUH B
npupoje. XMMHUYECKHUE CBOMCTBA CEPBI

24

CepoBogaopo, cTpoeHue, Gu3ndeckue u
XUMHUYECKHE CBOMCTBA

25

Oxkcuppl cepbl. CepHast KUCI0Ta, GU3HYECKUE
Y XUMHUYECKUE CBONCTBA, IPUMEHEHUE

26

XHUMHYECKHUE PEAKIUH, JIEIKALUE B OCHOBE
IPOMBIIIJIEHHOTO CI10C00a MOTy4YeHus
CEPHOU KUCJIOThI. XMMHUYECKOE 3arpsi3HEHNE
OKPY’KaroIlEeH Cpeibl COCAUHEHUSAMU CEPbI

27

Braucienne MaccoBOil 10U BBIXOIa
MPOAYKTA peaKkIuu

28

OO1m1ast xapakTepucTHKa IeMEHTOB VA-
rpynmnsl. A30T, pacpoCTpaHEeHUE B IPUPOJIE,
¢uznyeckue 1 XuMHUYECKHE CBOMCTBA

29

AMMHUak, ero Gu3nYecKue U XuMHUIECKHe
CBOICTBa, [TOJIy4E€HNE U IPUMEHEHUE

30

[IpaxTrueckas padora Ne 3 o reme
«IlomyueHne aMMHaKa, U3y4yeHHe ero
CBOMCTB»

31

A30THas KUCI0Ta, €€ GU3HIECKHE U
XUMHUYECKHE CBOMCTBA




32

Hcnonbs3oBaHre HUTPATOB U COJIEH aMMOHUS
B KaYeCTBE MUHEPAJIbHBIX y100peHUI.
XUMHYECKOE 3arpsi3sHEHUE OKPYIKaIoIIen
Cpelibl COeIMHEHUSIMU a30Ta

33

®dochop. Okeun pochopa (V) u pochopuas
KUCJIOTA, (PU3NUCCKUE U XUMUYCCKHEC
CBOMCTBA, ITOJIyYEHUE

34

Hcnons3oBanne pocharoB B kauecTBe
MHUHEpaAJIbHBIX YA00peHui. 3arpsi3sHeHne
OpUpOAHOI cpelibl hochaTamu

35

VYriepon, pacnpocTpaHEHUE B IPUPOE,
(du3nyeckue U XMMUYECKHE CBOMCTBA

36

Oxkcuppl yriaepona, ux Gpu3nueckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTHYECKUE
poOJIeMBI, CBS3aHHBIE C OKCUIOM YTIepoa
(V)

37

YronpHasg KUcCiioTa U €€ O

38

[Ipaktuueckas padora Ne 4 o Teme
"Tlomy4yeHue yriieKuciaoro rasa.
KauecTBenHnas peaxuus Ha KapOOHAT-HOH"

39

HepBOHaLIaHLHI)IG IIOHSATHS 00 OpTraHNYCCKUX
BCIICCTBAX KaK O COCIMHCHUAX YIJICpOaa

40

Kpemnnii u ero coennuenus

41

[IpakTnueckas padora Ne 5. Pemenue
SKCIEPUMEHTAIIbHBIX 33/a4 [0 TEME
«Bakueniye HeEMETAJUIBEI U KX COEIUHEHUSD)

42

KoHnTtponbhas padora Ne3 mo teme
«BaxxHenmme HeMEeTaJUTbl U UX COCAUHEHHUS»




0611_1351 XapaKTCPpUCTUKA XUMHUYICCKUX
9JIEMEHTOB — METa/NIOB. MeTamnndeckas

43 CBSI3b U METAJUIMYECKAsi KPUCTAITUYECKAs
pemérka. duznueckue CBOMCTBA METAJIOB
XHUMHYECKHE CBOMCTBA METAJLJIOB.

44 DJIEKTPOXUMUYECKUH Psil HANIPSYKEHUI
METaJI0B
OO0mme crmocoOb! MOTYYSHHST METAIIOB.

45 CmuiaBbl. Berancienus o ypaBHEHUSIM
XUMHYECKUX PeaKlUi, eClii OJIUH U3
peareHTOB COJIEPIKUT NMPUMECH

46 [ToHsiTHE O KOPPO3UU METAILIOB

47 IllemoynbIC METAJLIBI

48 OKCHIBI M THIPOKCHUIBI HATPHUS U Kaus

49 [llemoyHo3eMeNbHBIC METAIIIBI — KAJIbIHH 1
Mar"aui

50 Baxneiime coenMuHeHns KajJblUsg

51 O0001IeHre 1 cucTeMaTU3alus 3HaHui

52 KécTtrocTb BOJBI M CTIOCOOBI €€ yCTpaHEHUS

53 [Ipaktuyeckas padora Ne 6 o Teme
"YKEcTkoCcTh BO/BI M METOIBI €€ yCTpaHEHUs "

54 AnroMuHUH

55 AmM@oTepHbIe CBONCTBA OKCHIA U
TUIPOKCH]IA

56 Keneso

57 Oxcupl, THIPOKCUABI U conu xkene3a (I1) u

xenesa (111)




58 O0o001IeHNe U cUCTeMaTU3alus 3HaHHI 1
[Ipaktuueckas padora Ne 7. Pemenue

59 AKCIIEPUMEHTAJIbHBIX 33724 110 TeMe 1
«BaxkHenre MeTaiIbl ¥ UX COSTMHEHMSI
BrrurciieHus o ypaBHEHHUSIM XUMHYECKHAX
peakuuii, eciy OJUH U3 PEarcHTOB JaH B

60 U30BITKE UM COJIEPKHUT MIPUMECH. 1
Brruncnenns MaccoBOM JI0OJIM BEIXOJA
MPOYKTA PEAKITUU

61 OO0o0011eHrE U cHUCTEMATU3aIUs 3HAHMI 1

62 KonTposnsnas padora Ne4 no teme 1
«BaxkHei1me MeTallIbl ¥ UX COEIHHCHUS

63 BemecTBa 1 maTepuanbl B IOBCEIHEBHOM 1
JKM3HHU YeJ0BEKA

64 XUMHYECKOE 3arpsi3HEHNE OKPY KaIoIIeH 1
CpeIbI

65 Ponb xuMuu B pelieHnn SKOJIOTHUECKIX 1
npo0iaemM

66 Hrorosas koHTpobHAs paboTa 3a Kypc 9 1
KJiacca

67 PesepBHeiit ypok. O6o0IeHHE 1 1
CHCTEMAaTH3allis 3HAHUI

68 PesepBHslit ypok. O6o01ieHne u 1
CHCTEMAaTH3alys 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68













