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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1o XMMHK Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHusl COCTABJICHA
Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeIbHOU
porpaMmMbl OCHOBHOTO o011ero odpasoBanus, npeactaBieHHbix B @I'OC 00O, a
Takk€ Ha OCHOBe (enepanbHOM paboyell MporpaMMbl BOCHUTAHUS U C Y4ETOM
KOHLICMLIUK MpENnoAaBaHusl y4eOHOro mnpeaMera «XuMHUsS» B 00pa30BaTeIbHBIX
oprannsauusax Poccuiickon denepannn.

[Iporpamma mo xumuu Aa€T MNpeACTaBICHUE O IensaX, oOIed cTpareruu
oOy4eHMsI, BOCIIUTAHUS U Pa3BUTHs 00YyYalOLIUXCs CPEACTBAMU YUEOHOrO MpeIMeTa,
YCTaHaBIMBAaET  00s3aTEIbHOE MPEIMETHOE  COJAEpXKaHUe, MpeaycCMaTpUBacT
pacnpesesieHue ero Io KiaccaM M CTPYKTYPUPOBAHHME [0 pasjiesiaM U TeMaMm
OporpaMMbl 1O  XUMHUH, ONpEIEIseT KOJIMYECTBEHHbIE W  KaueCTBEHHBIC
XApaKTEPUCTUKU COAEP/KAHUS, PEKOMEHAYEMYIO ITOCIIEI0BATEIbHOCTh H3YUYEHUS
XUMHHU C YYETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU y4EOHOTO
Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OOYYaIOIIMXCS, ONpenesieT BO3MOMXHOCTH
npeaMeTa JJis peanu3aludd TpeOOBaHWM K pe3yibTaTaM OCBOEHHSI OCHOBHOMU
o0Opa3zoBaTeILHON MpOrpaMMbl HA YPOBHE OCHOBHOT'O O0IIEro o0pa3oBaHuUs, a TaKkKe
TpeOOBaHU K pe3yiapTaTaM 00y4eHMsI XMMHM Ha YpOBHE IIeJIel U3y4YeHUs MpeaMeTa
U OCHOBHBIX BHUJOB Yy4€OHO-IIO3HABATEIbHOM JAEATEIbHOCTH OOYyYarolerocs Io
OCBOEHHIO YYEOHOTO COJEPIKAHMUS.

3HaHWEe XHUMHHM CIIy>)KUT OCHOBOM i1 (POPMUpOBAHUS MHUPOBO33PEHUS
00yu4aroIerocs, ero NpeACTaBICHUN 0 MaTepUalIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb
urparot GopMUpyeMble XUMHUEH NMPEACTaBICHUS O B3aUMOIIPEBPALLEHUSAX SHEPTUU U
00 DBOJIOLUHU BEIIECTB B MPUPOAE, O MYyTIX PELIEHHUs TNOOATbHBIX MNpodiIeM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOW, DHEPTrE€TUYECKOM, MUIIEBOM M
AKOJIOTUYECKON 0€30MacHOCTH, MPOOJIEM 3PaBOOXPAHECHHUS.

N3ydyeHne xumuu:

CHOCOOCTBYET peaan3alui BO3MOKHOCTEN sl CAMOPA3BUTHUS U (POPMUPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 0011el U GyHKUMOHATBHOW IPAMOTHOCTH;

BHOCUT BKJaJ B (OpMUPOBaHHE MBIILICHUS M TBOPYECKHX CIIOCOOHOCTEH
OoOy4YaronMxcsi, HABBIKOB WX  CaMOCTOSITENIbHOW  y4yeOHOM  JesATeIbHOCTH,
OKCIIEPUMEHTAIbHBIX U  HCCIENOBAaTENIbCKUX YMEHHUH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B POGECCUOHATIBLHON ACSITEIbHOCTH;

3HAKOMHUT CO CHEeHU(PUKOW HAYYHOTO MBILUICHUS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPHUPOJIbI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHONU IPaMOTHOCTH 00YyYaIOINXCS;

crocoOCTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K €CTeCTBEHHO-
HAy4YHbIM 3HAHUAM, K MPHUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOIMYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.



Jlanuble HampaBiieHUs B OOyYE€HHHM XUMHUHU OO0O€CleyuBaIOTCS crenuduKkon
cColepKaHUsi ~ Y4eOHOro  TpeaMeTa, KOTOpPBhIM  SBISIETCS  TMEJAarorH4ecKd
aJanTHPOBAHHBIM OTpaXeHHEM 0a30BOM HAyKHM XMMHH Ha OIPEACIIEHHOM 3Tare €€
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOrO 0OIIEro o0pa3oBaHWs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBl TEPBOHAYAIBHBIX TOHATHA XWMHH, OCHOB
HEOPraHWUYECKOW XUMHM H  HEKOTOPBIX  OTAEIBHBIX 3HAYUMBIX  IOHSTHU
OPraHUYECKON XUMUH.

CtpykTypa colepkaHUsi MpOrpaMMbl MO XUMHUU CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 mnojaxona K e€ u3ydeHuro. ColepkKaHuE€ CKIAIBIBAETCS W3 CHCTEMBI
MOHATUH O XUMUYECKOM 3JIEMEHTE W BEIIECTBE U CHUCTEMBI MOHATUN O XUMUYECKOU
peakiuu. OO0e OSTU CHUCTEMBI CTPYKTYpPHO OpraHU30BaHbl MO  MPHUHIUITY
IIOCJICIOBATEIBPHOIO Pa3BUTHUS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEACTABICHUN
pPa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— IPEJICTaBICHUN 00 3JEKTPOJIUTUYECKOM AUCCOLUALINY BEIIECTB B paCTBOpaXx.

Teopernueckre 3HaHUS  PACCMATPUBAKOTCS HA OCHOBE  OMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS IMOCJIEIOBATEIBLHO OT OJHOTO
YPOBHS K JPYromy, BBITOJHSS PYHKIIUU OOBICHEHUS U MPOTHO3UPOBAHUSI CBOUCTB,
CTPOEHHUSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHHS W TOJIYUYECHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMmbl 1O  XUMHH  CIOCOOCTBYEeT  (DOPMUPOBAHHIO
MPEJICTABJICHNS] O XUMUYECKON COCTABIISIIOLIEN HAYyYHOM KAPTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPHUPOAbI, LIEHHOCTHOTO OTHOIIEHWS K HAYyYHOMY 3HAHUIO M METOAaM
MO3HaHUS B Hayke. M3ydeHrne XUMHUKM TPOUCXOAUT C MPUBJICUCHUEM 3HAHUN U3 PaHEE
M3YYEHHBIX YUeOHBIX TIpenMeToB: « Okpyxaromuid Mupy, «buonorus. 5-7 kimacce» u
«@u3uka. 7 Kmace».

[Ipu n3ydeHun XUMUM NPOUCXOAUT (HOPMHUPOBAHNUE 3HAHUN OCHOB XUMHUYECKON
HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUs, MPAKTUUYECKOU NeSITeIbHOCTH
YeJioBeKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyJIbTYpHI. 3ajiladya y4eOHOro
MpeIMETa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUUYECKUX 3HAHMA — BaKHEUIITUX
($hakToOB, TTOHATHI, 3aKOHOB U TECOPETUUYECKUX TOJOKEHUN, TOCTYIMHBIX 0000IEeHUN
MHUPOBO33PEHUYECKOT0 XapaKTepa, si3bIka HAyKu, B MPUOOIICHUN K HAyYHBIM METOJaM
MO3HAHUS TIPU M3YUYCHUHM BEIIECTB M XUMHUYECKUX peakiuil, B GOPMUPOBAHUU U
pPa3BUTHH MMO3HABATEIBHBIX YMEHUM U UX MPUMEHECHUU B y4eOHO-TIO3HABATEILHON U
y4e0HO-MCCIIEIOBATEICKON  JESITEIIBHOCTH, OCBOCHHHM TMpaBUil  OE30MacHOTO
oOparieHus ¢ BEIeCTBaMu B TTIOBCEAHEBHOM JKU3HHU.



[Ipy u3yyeHHH XMMHUM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsI BaKHOE
3HaYEHUE MPUOOPENH TaKHe IEJH, KaK:

— (GopMHUpOBaHHME MHTEIUICKTYaJIbHO pPa3BUTOW JUYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY NPHUHATUIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;

— HaIpaBJIECHHOCTh O0YyUEHHUS HAa CUCTEMATHYECKOE PUOOIICHHE 00yUaroIInXCs
K CaMOCTOATEJIbHOW MO3HABATEIBLHOM JESATEIbHOCTH, HAYYHBIM METOAAaM MO3HAHUS,
bOopMHPYIONTUM MOTHBAIIIO W PA3BUTHE CIIOCOOHOCTEH K XUMUMU;

— o0ecrieueHre yCIOBUH, CIOCOOCTBYIONIUX MPUOOPETEHUIO O00YYaIOIIUMHUCS
ONbITa Pa3HOOOPA3HON JEATEIBbHOCTH, IO3HAHWA W CAMOIIO3HAHMS, KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIINI), WMEIOMNX YHUBEPCAIbHOE 3HAUCHHUE JIA
pa3IMYHbBIX BUJIOB JEATEIbHOCTH;

— ¢opmupoBaHue 00mEeH (PYHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM YHCJIE YMEHHUM OOBSCHSATH U OLICHUBATH SBJICHUSI OKPYXKAIOIIETO
MUpa, UCTIOJIB3Ys 3HAHUS U OTBIT, TTOJYYCHHBIC PU U3YYCHUU XUMUH, IPUMEHSTH X
NP pelieHuu mpoOJieM B MOBCEHEBHOM KU3HU U TPYAOBOU €SI TEIHLHOCTH;

— ¢opMHpoOBaHUE y 00YYAIOIIUXCS TYMAaHUCTUYECKUX OTHOIICHUM, TOHUMAaHHUS
[EHHOCTH XUMHUYECKUX 3HAHUN JUIsi BBIPAOOTKH HKOJOTHYECKH I1eJ1IeCO00pPa3HOTo
MOBEJICHUS B OBITY U TPYJOBOM JIEATEIIBHOCTH B LIEJISIX COXPAHEHHS CBOETO 310POBbS
Y OKPY’KAIOIIEW TPUPOJIHOMN CPELBI;

— pa3BUTHE MOTHBAIlUM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIMTAHHUIO HA OCHOBE YCBOEHUS OOLIEYEIOBEYECKUX LIEHHOCTEW, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MpOo(uIist 1 HAPaBJIECHHOCTU JaIbHEUIero 00y4eHusl.

OO011ee YnCiIo YacoB, OTBEIEHHBIX IS U3YYEHUSI XUMHUH HA YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHus, cocraBisger 136 yacoB: B 8 kiacce — 68 vacoB (2 vaca B
HeJlelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COJEPKXAHUE OBYUYEHUA
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IlepBoHaYabHbIC XUMHUYECKHUE TOHATHS

[Ipenmer xumuu. Ponp XMMHUM B KW3HHA YEIOBEKAa. XMMHUS B CHCTEME HayK.
Tena u BemecTBa. PU3NUECKHUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB.
[TonsiTue 0 Meromax mMoO3HaHWS B XUMHH. UYwcThle BemecTBa U cMecu. CrmocoObl
pa3aeieHust CMeceil.

ATOMBI ¥ MOJIEKYJIBl. XUMHUYECKHE 3JIEMEHThl. CHMBOJIBI XHUMHUYECKHX
aneMeHTOB. [IpocThie U ClOKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudaeckas ¢opMmyna. BalleHTHOCT, aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA CcOCTaBa BellecTB. OTHOcUTENbHAsE aToMHas Macca. OTHOCUTEIbHAs
MOJIEKYJISIpHAsi Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KomnuectBo BemiectBa. Mok, MonsipHas macca. B3anmocBsi3p KOJIHMYECTBa,
Macchbl M 4HCIa CTPYKTYpHBIX €IUHMI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUH.

@u3NUeCKUe U XUMUYECKUE SBJICHUSA. XUMUYECKass peakuus U €€ MpPU3HaKU.
3aKOH COXpaHEHMs] Macchl BeHIeCTB. XuMHUYeckue ypaBHeHus. Kiaccudukanus
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKON TMOCYJIOM, MpaBuUjaMH pabOThl B JlabopaTopuu U
npuémMamu oOpalieHusi ¢ J1abopaTOpHBIM 000PY/TOBaHHWEM, WM3YYEHHE M OIHUCAHUE
bu3MYecKuX  CBOMCTB  00pa3lioB  HEOPraHUYECKHX  BEIIECTB, HaOIo/IeHHe
¢dbuznyeckux (IJIaBJICHUE BOCKA, TasHUE JIbJIa, paCTUpPaHUE caxapa B CTYIKE, KUTICHUE
M KOHJICHCAIMs BOJbI) U XUMHUUYECKUX (TOpPEHUE CBEUM, MPOKAIMBAHUE MEITHOU
MIPOBOJIOKH, B3aUMOJICHCTBHUE MeJia C KUCJIOTOMN) sIBJICHUH, HAOII0IeHUE U OMHUCAHUE
NpPU3HAKOB  MPOTEKaHUsT  XUMUYECKUX  peakuuid  (pa3nokeHue  caxapa,
B3aMMOJICUCTBUE CEPHOU KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioXKeHUE TUAPOKCHIIA
menu (1) mpu HarpeBaHuu, B3aMMOJACHCTBHUE Xkelie3a ¢ pacTBopoM cos meau (1),
U3y4YeHUE CIOCOOOB pa3fefieHusi CMEced: C IMOMOIIbI0 MarHuTa, (UIbLTPOBaHUE,
BBITIAPUBAHUE, JUCTWUIALNS, XpomaTtorpadus, MPOBEACHUE OUYMCTKH MOBAPCHHOU
cColi, HaOMIOACHWE W  OMHCAaHWE  PE3yJbTaTOB  MPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMsSI MacChl, CO3JaHUE MOJeNIed MOJIEeKYJ
(LIIapOCTEPIKHEBBIX ).

Ba:kHeiimue npeacTaBuTe/ I HEOPraHNYECKUX BelECTB

Bo3gyx — cmech ra3zoB. CoctaB Bo3ayxa. Kuciopon — 3JI€MEHT W IPOCTOe
BelecTBO. HaxoxkneHue Kuciopojga B mpupose, (HU3MYECKHEe W XUMUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunpl. Ilpumenenue kucinopoga. CrocoObl
MOJIy4eHHs] KUCIIOpoa B 1abopaTopuu U MpombiiuieHHOCTU. KpyroBopot kucnopoaa
B ripupoje. O30H — aJuIOTPOITHAS MOAU(DUKAIUS KUCITOPOa.
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TemnnoBoi 3G GeKT XMMUYECKON peaklni, TEPMOXUMUYECKUE YPABHEHHUS, IK30-
U SHIOTEPMHUYECKHE peakuuu. TOIUIMBO: Yrojlb U METaH. 3arps3HEHUE BO31yXa,
yCHJIEHUE TTApHUKOBOTO 3(PeKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonopon — anemeHT u nmpoctoe BemecTBo. HaxoxieHne Bogopoaa B IpUpPO/IE,
dbu3nUecKue 1 XMMUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOOBI monyyeHust. Kucnorsl
U COJIN.

Monsipabiii 00bEM razoB. Pac4éTsl M0 XUMUYECKUM YPaBHEHUSIM.

dusnueckue CBOMCTBA BOABL. Bojga kak pactBoputens. PacTBOpEL
HacelllleHHbIE W HEHACBIIIEHHBIE PAcTBOpPbl. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBast 105151 BelleCTBAa B PacTBOpPE. XMMHUYECKHE CBOMCTBA BOAbl. OCHOBaHUSI.
Ponb pacTBOpoB B mpupoje M B XKU3HHM uyenoBeka. KpyroBopoT BOAbl B MPHUPOJE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranuueckux coeauHenuit. Oxcunbl. Krnaccudukarms
OKCHJIOB:  cojeoOpasyrouue  (OCHOBHbBIE,  KUCJOTHBIE,  aM(OTepHbIE) U
HeconeoOpasyromue. Homenknarypa okcuaos. @uznyeckue U XMMHUYECKUE CBOMCTBA
okcHuA0B. [lonydeHne OKCUI0B.

OcHoBanus. Knaccudukanuss OCHOBaHMN: WIENOYM U HEPACTBOPUMBIE
ocHoBaHud. HomeHknatypa ocHoBaHui. Duznueckue M XUMHYECKHUE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus xucnor. Homenknatypa kucinoT. Puznueckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psyg axktuBHOcTH MeTamaoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. Homenkiarypa coneil. @u3nM4eckue M XHMHUYECKHUE CBOWCTBA COJICH.
[TomydyeHue conen.

['eneTrueckas CBA3b MEXAY KJIACCaAMU HEOPTaHUYECKUX COECTMHEHUN.

Xumuueckuii IKCnepumenm:

KAuECTBEHHOE OIPECIICHUE COACPKAHUS KUCIOpOAA B BO3JyX€, IOJyYEHHE,
coOuMpaHue, paclo3HaBaHWE W HU3yYEHHWE CBOWCTB KHUCJIOpOAa, HaOI0eHNe
B3aMMO/ICHCTBUS BEIIECTB C KUCIOPOAOM U YCIOBUSI BOSBHUKHOBEHUS U MTPEKPAILICHHUS
ropeHus (moxapa), 03HaKOMJIEHHE ¢ o0pa3llaMu OKCHJIOB M OINHCAHUE UX CBOMCTB,
MoJIyuyeHue, coOMpaHue, pacro3HaBaHUE U HM3yUYCHHE CBOMCTB BOAOpoja (rOpeHue),
B3aumojeicTBue Bojgopora ¢ okcugoM Meau (Il) (BO3MOXKHO HCIONB30BaHUE
BUJICOMATEPHUAIIOB), HAOIIOJIeHHE OO0pa3IoB BEHIECTB KOJIUYECTBOM | MOJIb,
UCCJIEI0BAHNE OCOOEHHOCTEN PacTBOPEHHUS BEIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOW JOJIEM pPacTBOPEHHOTO
BEIIIECTBA, B3aUMO/JICHCTBUE BOJIBI C METa/UIaMu (HAaTpUeM U KaJibI[ueM) (BO3MOXKHO
UCIIOJIb30BaHUE BHJECOMATEPHANIOB), HCCIEAOBAHUE OO0pPa3lOoB HEOPraHUYECKUX
BEIIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJEHUE W3MEHEHHUS OKPAaCKH HWHIUKATOPOB B
pacTBopax KHUCIOT W Iesiodel, u3ydeHue B3auMmozeictus okcuma meau (1) ¢
pacTBOpOM CEPHOM KHUCJIOTBI, KHUCJIOT C METaUlaMH, PEAKLUN HEeWTpaau3aluu,
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MOJIyYEHHE HEPACTBOPUMBIX OCHOBAHHI, BBITECHEHHE OJHOTO METAJIa IPYTUM U3
pacTBOpa COJIM, PELICHHE IKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHenmme Kiacchl
HEOPTraHUYECKUX COCIUHEHHIN.

Hepuoauueckui 3akoH u lIlepumogmuyeckass cucreMa XMMHYECKHX
iemMeHnToB JI. WU. MengeneeBa. CrpoeHue aroMoB. XHUMHYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIC PeaKIUU

[lepBble MOMBITKK KiacCU(UKALMKM XUMUYECKUX dyeMeHTOB. IloHstue o
IPYINIIax CXOJHBIX JJIEMEHTOB (IIEJIIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, THEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIEe 00pa3yloT aMpOTepHbIE OKCHUJIBI U
TUAPOKCHUIBI.

[lepnognueckuil 3akoH. llepuonnueckas cucTeMa XMMHYECKUX DJIEMEHTOB /.
N. MengaeneeBa. Koporkonepuonnas u anuHHonepuoaHas Gopmel [lepuoanyeckoit
cucreMbl xumuueckux diemeHTtoB JI. WM. MengeneeBa. Ilepronsl U TpymiibL
PU3NYECKUN CMBICI OPSIAKOBOTO HOMEPA, HOMEPOB IEPUOJIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocraB atoMHBIX szep. M3oronsl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB  MepBbIX 20  XUMHUYECKHX  DJIEMEHTOB
[lepnomnueckorn cucremsl JI. M. MenneneeBa. XapakTepuUCTHKAa XHUMHUYECKOTO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHUs paguyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue Ileproanueckoro 3akoHa u Ileproanveckoil CUCTEMBbI XUMHUYECKUAX
DIIEMEHTOB Ui pa3BuUTHs Haykn WU npaktuku. . M. MenneneeB — yd€HbIl U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBalieHTHast (MOJIsipHAass W HEMOJSIpHAsi)  CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipomecchl
OKHUCIICHUS U BOCCTAHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pas3IoB BEIIECTB METAUNIOB U HEMETAUIOB, B3aUMOJICHCTBUE
TUAPOKCUAA LMHKA C pPACTBOpPaMU KHCIOT M IIEJI0YEH, MPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPHI  OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeAMETHBIX CBA3CM NpPU HM3YYEHUM XUMHM B 8§ Kiacce
OCYUIECTBJISIETCSl Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHM,
TaK U MOHSATHUM, SIBJISIFOIIMXCSI CHCTEMHBIMU JIJIS1 OTJEIbHBIX MPEAMETOB €CTECTBEHHO-
HAay4YHOT'O LIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHSATHUS: HAy4dHbIM (DakT, TUmoresa, TEOpHUs,
3aKOH, AaHaliW3, CHUHTE3, KiaccupuKalus, MEepUOJUYHOCTh, HAOIIOJCHHUE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.
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@usnka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU/I, U30TOIIbI,
panvoOaKTUBHOCTb, MOJIEKYJa, SJEKTPUUECKUM 3apsij, BELIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEIEeCTBa, ra3, GU3NYECKUE BETUYUHBI, €INHULIBI H3MEPEHHUS,
KOCMOC, IJTaHETHI, 3BE31bI, COHIIE.

buomnorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIC MOPOBI, TIOJIC3HBIC
MCKONAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKasi peaKIus

[lepnognuecknil 3akoH. llepuoandeckas cucTeMa XMMHYECKUX AJIEMEHTOB /l.
N. MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOWCTB
XUMHUUYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalus, KalbIUsi U UX COCIUHEHUN B
COOTBETCTBUM C IIOJIOXKEHUEM IJIEMEHTOB B llepunoanueckon cucreMe U CTpOECHUEM
UX aTOMOB.

CrpoeHre BellecTBa: BHUJIBI XHUMHYECKOM CBS3U. THUIBI KPUCTAUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THINA KPUCTALINYECKOM PEMIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanys m HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIECTB, OTHOCAIIMXCA K pa3IM4YHbIM KJIacCaM HEOPraHUYECKHUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BEUIECTB.

Knaccudukanmsa XuMHUUeCKMX peakuil 1Mo pa3IuyHbIM IpU3HAKaM (10 YUCTy U
COCTaBY YYacCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY 3P (DEKTY, 110 U3BMEHEHUIO
CTETIEHEH OKHUCJICHHS XUMHUYECKHX OJJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajan3aTopa). DK30- U SHIOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPaBHEHUSI.

[lonsiTue o ckopocTH XuMUyeckod peakuuu. Ilonstue 006 oOpaTUMBIX U
HEOOpATUMBIX XUMHUYECKHX peakiusXx. [[oHSTHE O TOMOTEHHBIX U TE€TEPOTCHHBIX
peakuusx. [lonsatue o karamuse. [loHsTue 0 XxuMHuueckoM paBHOBecuu. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHUYECKOW PEAKIUU U TMOJOXKEHUE XUMUYECKOTrO

PaBHOBECHS.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuuu, DJIEKTPOHHBIN OanaHc
OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBiienue YPaBHEHHUI

OKHUCJIUTEIbHO-BOCCTAHOBUTEJIBHBIX ~ PEAKIMA C  HMCIOJB30BAHMEM  METOHa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPOJUTUYECKON TUCCOIMALIMU. DJIEKTPOJUTHI U HEIIEKTPOJIHUTHI.
Katnonbl, aHnoHbl. MexaHuU3M JUCCOLMALMM BELIECTB C Pa3JIMYHBIMU BHIAMU
XuMHUueckoil cBsa3u. Crenenp quccornyanuu. CUIbHbBIC U CI1a0bIe dJIEKTPOJIUTHI.

Peakunu noHHOrOo oOMeEHa. YCIIOBUSI MPOTEKaHUs PEaKIil HOHHOTO OOMEHa,
MOJHBIE W COKpall€HHbIE WOHHbIE YypaBHEHUs peakiui. CBOWCTBa KHUCIOT,
OCHOBAHUM M COJIEM B CBETE MPEJCTABICHUI 00 JICKTPOJUTUUECKON TUCCOIHUALINH.
KauecTtBeHHbIe peakiiu Ha UOHBIL. [IOHATHE O THIPOIU3E COJIEH.
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Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJICNIAMU KPUCTALUIMYECKUX PEIIETOK HEOPraHUYEeCKUX
BEIIECTB — METAUIOB W HeMeTauioB (rpadura M anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpHsl), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIMu OT
BO3JICUCTBUS PA3IUYHBIX (PAKTOPOB, UCCIEIOBAHUE IIIEKTPOIMPOBOIHOCTH PACTBOPOB
BEILECTB, IMpollecca AUCCOLMALMM KHUCIOT, MIeJoueld H cojedl  (BO3MOXKHO
WCIIOJB30BaHUE BHUJEO MAaTEpPHaOB), NPOBEACHUE OIbBITOB, WLIIOCTPUPYIOIINX
MPU3HAKHU MPOTEKAaHUs PEAKLU MOHHOrO oOMeHa (00pa3oBaHUE OCaJKa, BbIACICHUE
raza, oOpa3oBaHHE BOJbl), ONBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX peakiui (TOpeHue, peakIMu pa3IoKEHUs, COCIUHECHHUS),
pacrio3HaBaHHE€ HEOPraHWYECKUX BEIIECTB C MOMOIIBI0O KAYECTBEHHBIX pPEaKIui Ha
HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTaJuibl 1 MX COeIMHEHU S

OOmast  xapakTepucThka TranoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKHe CBONCTBAa MPOCTHIX
BEILECTB — TAJIOTE€HOB. XMMHUYECKHUE CBOICTBA HA IPUMEPE XJIopa (B3aUMOJIEHCTBHE C
METajUlaMM, HEeMeTajUlaMH, Iuefnodamu). XjopoBoaopon. ConsHas KHCIIOTa,
XUMUYECKUE CBOMCTBA, OJIyYEHUE, IPUMEHEHUE. [[elicTBUE XJ10pa U XJI0pOBOAOPOaA
Ha OpraHu3M 4eJioBeKa. BaxkHelllne XJI0puibl U UX HaXOXKJIECHUE B IPUPOJIE.

Oo6mast xapakrtepucTthka 37eMeHTOB VIA-rpynmnel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble CcTerneHu OkucieHus. CTpoeHue u (u3nuecKkue CBOMCTBA
MPOCTBIX BEILIECTB — KUCJIOPOJAA U Cephbl. AJIJIOTPOIHbIE MOAU(DUKAIIUA KUCIOpOAa U
ceppl. XUMHYECKHE CBOMCTBa cepbl. CepoBOAOpOn, CTpoeHue, (U3NUECKHEe U
XUMHUYecKue cBoMcTBa. OKCHIBI Ce€pbl Kak MPEACTABUTENHN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, GU3NYECKUe U XUMHUUYECKHUE CBOMCTBA (0OIIME KaK MPEACTABUTEIIS
KJlacca KHUCIOT M crnenuduyeckue). XUMUYECKHE pEeaKlMM, JIeKalllhe B OCHOBE
MPOMBIIIUICHHOTO CHoco0a TMOJy4YeHUs CEepHOM KHUCIOThL. [IpumeHeHue cepHoit
kucioThl. ConM CepHOM KHUCIOTHI, KaueCTBEHHas peakius Ha CyiabhaT-uoH.
Haxoxnenue ceppl W €€ COCAMHEHUUW B TPUPOJIE. XHUMHUYECKOE 3arpsi3HEHHUE
OKpY>Karoliel cpejibl COSTUHEHUSIMU CEePbl (KUCIIOTHBIE JOXK/IU, 3arps3HEHNE BO3ayXa
1 BOJIOEMOB), CITIOCOOBI €ro MPeI0TBPAIICHUS.

OO6mast xapaktepuctuka djeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEpHbIC CTEIEHH OKUCIICHHS. A30T, PacHpoOCTpaHEHUE B MPUPOJE,
dbuznyeckre U XUMHYECKHUE CBOMCTBa. KpyroBopoT a3oTa B mpupoje. AMMHUAK, €ro
dbuznyecKkre U XMMHUUYECKHUE CBOMCTBA, MOJydYeHUue U npumeHeHue. Cojlu aMMOHUS,
ux (QU3NYECKUE U XMMHUYECKHE CBOMCTBA, mpuMeHeHHe. KadecTBeHHas peakuusi Ha
WOHBI aMMOHUA. A30THas KHUCJIOTa, €€ TOoJIydeHHe, (PU3NYeCKne W XUMUYECKUE
cBoiicTBa (OOIME Kak TMpEeACTaBUTENS Kjacca KHUCIOT U crhenududeckue).
Hcnonb3oBaHue HUTPATOB U COJIEM aMMOHHUS B KaU€CTBE MUHEPAIbHBIX YI0OPEHHI.
XUMHUECKOE 3arps3HEHUE OKPYXKAIoIed Cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
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JOK]IM, 3arps3HEHHEe BO3JyXa, MOYBbI M BojoéMoB). Docdop, amaoTpomnHbie
moaudukanuu Gochopa, pusndeckre u xumudeckue cBoiictBa. Oxcua dpocdopa (V)
u ¢ocopHas KuciaoTa, (GUINYECKUE U XUMHUYECKUE CBOICTBa, TMOIyYCHHUE.
Hcnonb3oBanue (ochaTroB B KauecTBe MUHEPATBHBIX YI00PEHHUI.

O6mast xapakrtepuctuka 371eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpOEHUSs
aTOMOB, XapaKTEPHbIC CTETICHU OKUCICHHs. YTIJIEPOJl, aNIOTPONHbIE MOIU(UKALINY,
pacmpocTpaHeHHe B MpUpoJe, (PU3MUecKhe M XMMHYECKHE CBOWCTBA. AmcopOrus.
Kpyrosoport yraepozaa B npupoze. Okcuabl yriepoa, ux Gpusndeckne u XuMHIecKHe
CBOMCTBa, JCHCTBME Ha J>KHUBbIE OPraHU3Mbl, T[OJYyYE€HHWE U TPUMEHEHHUE.
OKoJjioruyeckre MpodsieMbl, CBsi3aHHbIE C okcuaoMm yriepoaa (1V), rumoresa
100aJIbHOTO TOTEIJICHUS KJIMMaTa, MapHUKOBBIN 3P (deKT. YronapHas KUCIOTa U €€
conmu, WX (U3MUEeCKHe W XUMHUYECKHE CBOWCTBA, IIOJyYCHHE M TPUMEHEHHE.
KauectBennas peakuusi Ha kapOoHaT-uoHbI. Vcmosb3oBaHue kKapOOHATOB B OBITY,
MEUIMHE, TPOMBIIIJIEHHOCTH U CEITCKOM XO035HUCTBE.

[lepBoHavasibHBIE TIOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSIX
yriaepoaa (MeTaH, 3TaH, dTHJIEH, alleTHJICH, dTaHOJ, TIUIEPUH, YKCYCHas KHCIIOTa).
[TpupoHBIE UCTOYHUKH YTIIEBOIOPOAOB (YroJib, IPUPOAHBIN Ta3, He(TH), MPOTYKTHI
ux mnepepaboTku (OEH3MH), UX POJb B OBITY M NPOMBINUICHHOCTH. [loHsTHE O
OMOJIOTUYECKU BaXKHBIX BEIIECTBAX: )KUPaX, OENKax, yriaeBoAaX — U UX POJH B )KU3HU
YenoBeka. MaTtepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COCTMHEHUH.

KpemHunii, ero ¢u3snueckue ¢ XUMUYECKHE CBOMCTBA, TOJy4YEHHE U
npumenenne. CoenuHeHus: KpeMHUs B mpupojae. O0mue npenctaBieHust 00 OKCHIIe
kpemaus (1V) m kpemHueBoit kuciore. CHIMKAThI, UX HMCIOJIb30BaHHE B OBITY, B
MIPOMBIIIUICHHOCTH. Ba)KHeHIne CTpOUTENbHBIE MaTepuaibl: KepaMHKa, CTEKJIO,
IEMEHT, 0eToH, kene300eToH. I[IpobOsembl  ©€30MaCHOTO  UCMOJIb30BAHUS
CTPOUTENHHBIX MAaTEPUAIOB B TOBCETHEBHOM JKM3HH.

Xumuueckuii IKcnepumenm:

HM3y4eHHe OOpa3I0OB HEOPTraHMYECKHUX BEIISCTB, CBOMCTB COJSHOW KHCIIOTHI,
MIPOBE/ICHNE KaUYECTBEHHBIX PEAKIIMN HA XJIOPUJI-MOHBI M HAOIIOACHUE TTPU3HAKOB UX
MPOTEKaHUS, ONBITHI, OTPaKAIOIINE (PU3NIECKUE M XUMUYECKHUE CBOMCTBA TaJIOTCHOB
U UX COCIMHEHMI (BO3MOXHO HCIIOJIb30BAHHME BHIEOMATEPUAIOB), 03HAKOMIICHUE C
oOpa3namMu XJIOpUJI0B (TaJOreHUAOB), O3HAKOMJIEHME C oOpa3uaMu cepbl U €€
COCIMHEHUSMH  (BO3MOXXHO HCIOJB30BaHHE BHUICOMATEpUAIOB), HaOIOIeHNE
mporiecca OOyrIMBaHHUS caxapa TOJ JACHCTBHEM KOHIIGHTPHUPOBAHHOW CEpHOMN
KHUCIIOThI, HW3Y4YEHHME XHUMHUYECKHX CBONCTB pa30aBICHHOM CEPHOM KHUCIOTHI,
IpOBEJCHNE KAa4eCTBEHHOW peaklny Ha cynb(aT-uoH W HaONIOJIeHWE Tpu3HaKa e
IpOTEKaHus, O3HAKOMJIEHHE C (M3MYECKMMHU CBOWCTBaMHU a3oTa, (ochopa u HX
COEIUHEHHH (BO3MOXKHO MCIOJIb30BAaHUE BUAECOMATEPUAJIOB), 0Opa3liaMi a30THBIX U
dbochopHbIX yaoOpeHui, MOJIydYeHHe, coOupaHue, paclo3HABaHWE U H3YUYCHHE
CBOMCTB aMMHaKa, MPOBEJEHUE KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHuUs U (ocdar-
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VMOH U U3yYECHHUE MPU3HAKOB UX NPOTEKAHUS, B3aUMOACHCTBUE KOHLIEHTPUPOBAHHOM
a30THOM KHCIOTBI C MEAbI0 (BO3MOXKHO HCIIOJIb30BAHHE BHUAEOMATEPUATIOB),
U3y4YeHHE MOJeNeld KPHUCTAJUIMYECKUX pemeEToK anmasza, rpadura, Qymiepena,
O3HAKOMJICHUE C MPOIECCOM aaCcOpOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM W YCTpPOWCTBOM MPOTHBOTrasza, MOJy4dyeHUe, cOoOMpaHue, pacro3HaBaHUE U
WU3yYEHHE CBOMCTB YTIJIEKUCIOIO Ta3a, IPOBEIACHUME KA4YECTBEHHBIX pPEAKIUM Ha
KapOOHAT M CUJIMKAT-HOHBI M M3YYECHHE MPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHUE C
IIPOAYKIMEN CHUJIMKATHOM NPOMBIIIJIEHHOCTH, PEIICHUE JKCIIEPUMEHTAIbHBIX 3a7a4
1o TeMe «BaxkHeNme HeMETAIIIbl U UX COEUHEHHUS.

MeTaJibl 1 X COeIMHEHUS

OO011ast XapaKTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHUH MX
nonoxkeHus B [lepuoanueckoit cucreme xumudeckux siemeHToB . M. Menneneena
U cTpoeHust aToMoB. CTpoeHre MeTauioB. MeTramnyeckasl CBA3b U METAJUIMYECKas
KpUCTAUTMYECKAsT PEIETKA. OJEKTPOXUMUYECKUN PsAJ HalpsHKEHW METasuloB.
dusnueckre M XUMHUYECKHE CBoilcTBa MeTamwioB. OOmue crnocoObl MOTy4YeHUs
MeTaiioB. [loHSTHE O KOPPO3UMM METAIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
koppo3un. CmiaBbl (CTallb, YyT'yH, AIOPAIIOMUHUN, OpOH3a) M UX NPUMEHEHHE B
OBITY U IPOMBIIIIJIEHHOCTH.

[Ilesoynble MeTauibl: TOJIOKEHHE B Ileproguyeckon cucTeME XMMUYECKHUX
anemenTtoB JI. M. MenaeneeBa, CTpO€HHME HMX aTOMOB, HAXOXKJICHHE B TNPHUPOJE.
duzryeckre U XMMUYECKHUE CBOMCTBA (Ha mpuMmepe HaTpus U Kamus). OKcuabl u
TUAPOKCUIBI HATPUS U Kanus. [[puMeHeHne meaouHbIX METAIIOB U X COCINHEHUM.

[Ilenouyno3eMenpHble  METAUIBI MAarHUM W KaJIbLUWW: TOJIOKEHUE B
[Tepuomuueckon cucreme xumuueckux sneMmeHToB [[. 1. MenaeneeBa, ctpoeHne ux
aTOMOB, HaxOXJEHHE B mpupoje. PU3NUECKHEe U XMMHYECKHUE CBOWCTBA MAarHus U
Kanplud. BaxkHeilme coequHenus Kanblus (OKCUA, TUAPOKCHI, coyn). JKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHUS.

AoMUHHN: TIoJIokeHHe B lleprnonnueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
J. W. MenneneeBa, CTpoeHHME aToMa, HaxoxklaeHue B mpupoge. dusznueckue u
XUMUYECKHE CBOMCTBA amtOMHHHUSA. AMQOTEpHBbIE CBOMCTBA OKCHAA W THUIPOKCHIA
ATFOMHUHUSL.

Keneszo: nonoxenue B [leprondyeckon cucteMe XuMUYECKUX 31eMeHToB []. .
MenneneeBa, cTpoeHue aToMa, HaxX0XAeHUE B pupoze. OU3sndecknue U XMMUYECKUE
cBoiicTBa sxene3a. Oxcuiabl, ruapokcuasl u conu xenesa (l1) u xeneza (Ill), ux
COCTaB, CBOMCTBA U MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ O00pa3laMd METAJIOB W CIJIaBOB, HUX (DU3HUYECKUMU
CBOMCTBaMH, U3YUEHUE PE3YJIbTATOB KOPPO3UU METAILIOB (BO3MOXKHO HUCIIOIb30BAHUE
BUJIEOMATEPUAIIOB), OCOOCHHOCTEW B3aUMOJCUCTBUSI OKCHZA KalbI[Us U HATpUs C
BOZOW (BO3MOKHO MCIOJIb30BAaHUE BUICOMATEPUATIOB), HCCIEIOBAHUE CBOWCTB
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KECTKOM BOJIbI, MpoOIlecca TOPEHUs xKeje3a B KUCIopoae (BOZMOXKHO HUCIOIb30BaHUE
BUJICOMATEPHUAIIOB), TPHU3HAKOB TMPOTEKAHWSI KAYECTBEHHBIX pEaKIMii Ha WOHBL:
MarHus, KajabIus, amroMuHus, IuHka, skenesa (1) m xemesa (M), memm (1),
HaO0JI0ICHUE U OMKMCAaHUE MPOIIECCOB OKPAIIMBAHMS TJIAMEHU MOHAMU HATPHs, Kalus
W KaublMs (BO3MOXHO MCIOJB30BaHUE BUJEOMATEPHUANIOB), UCCIIEIOBaHUE
aM(pOTEPHBIX CBOWCTB THAPOKCHUIA ATIOMHUHHUS M THUAPOKCHIA ITMHKA, pEIICHUE
HKCIIEPUMEHTAIBLHBIX 33/1a4 10 TeMe «BaykHenIne MeTaTbl M X COCTUHCHHUSI .

XumMus 4 OKpy:Kamwias cpeaa

BemiectBa u Marepuaiibl B TMOBCEIHEBHOM JKM3HU 4YeloBeka. be3omacHoe
WCIIOJIb30BAHUE BELIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momonis mnpu
XUMHUYECKUX 0YKOTaX M OTPABICHUSX.

XWMHYECKOE 3arps3HEHUE OKPYKAIOIIeH cpeabl (mpeaenpHas JOMyCTUMAast
KOHIIeHTpalus BemecTs, fgaitee — [IJIK). Ponp xumuu B pemieHUM 3KOJIOTHYECKUX
po0aem.

Xumuueckuii IKCnepumMeHm:

H3yueHHe oOpasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJIOB, IMOJUMEPHBIE
MaTepHabl).

Mesrcnpeomemnbnie ceasu

Peanuzanuss MeXnpeaIMeTHBIX CBSI3€M MpU HU3yYeHUH XUMUU B 9 Kiacce
OCYIICCTBIISIETCS Yepe3 MUCITOIb30BaHNE KaK OOINX €CTECTBEHHO-HAYYHBIX TOHSITHH,
TaK ¥ TIOHATHH, SBISIFOITUXCSI CACTEMHBIMH JIJIST OTICIBHBIX MTPEAMETOB €CTECTBEHHO-
HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIE TOHSTHS: HAay4dHBIM (akT, TUIOTE3a, 3aKOH,
TeOpus, aHaIu3, CHUHTE3, KiIacCuPUKalus, TMEPUOAUIHOCTh, HAOIIOJCHUE,
DKCIIEPUMEHT, MOJICITUPOBAHNE, U3MEPECHHE, MOJICTTh, SIBIICHUE, TAPHUKOBBINA dPdeKT,
TEXHOJIOTHSI, MaTEPHAJIBI.

®dwuszrka: MaTepusi, aTOM, IJIEKTPOH, MIPOTOH, HEUTPOH, MOH, HYKIIU, U30TOIIHI,
PaOaKTUBHOCTD, MOJIEKYJIa, ANEKTPUUECKUI 3aps, IIPOBOTHUKH,
MOJIYITPOBOJTHUKH, AUDIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHoe
COCTOSIHME BEIIEeCTBA, ra3, PacTBOP, PAaCTBOPUMOCTb, KpUCTAUTMYECKAs PEIIETKa,
CIUTaBbI, (PU3MUCCKHE BETUIMHBI, CIMHUAIIBI H3MEPCHUS, KOCMHYECKOE TIPOCTPAHCTBO,
IUIaHEeTHI, 3BE3b1, COTHIIE.

buonorus: ¢orocunTes, apixanue, Owocdepa, IKOcUCTEMA, MUHEPAIbHBIC
yIOOPECHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TOPOJbI, TTOJE3HBIC
WCKOIIaeMbI€, TOIIJIUBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl OCBOCHUSI IMPOrPAMMBI  OCHOBHOTO  OOUIEro
oOpa3oBaHUs JOCTHTAIOTCS B XOJe OOyYeHHs] XHMHH B €IWHCTBE YYCOHOW U
BOCIIUTATEILHON JIEATEIbBHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUMCKUMHU
COLIMOKYJIbTYPHBIMU W JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, TPHUHSATHIMU B
oOlIecTBe TMpaBWIaMHd M HOpPMaMU TIOBEACHUS M CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE pe3yabTaThl OTPAXKAIOT TOTOBHOCTh O0yJaroITIXCs
PYKOBOJICTBOBaTbCSI ~ CUCTEMOW  TMO3UTHUBHBIX  I[IEHHOCTHBIX  OpPUEHTALMH U
pacIIMpEHUE OIbITa AEATEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HACJIEJIUI0, TOHMMAaHUS 3HAYCHUS XUMUYECKOM HAyKu B IKU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HHPOpMAIMEH O
MEPENOBbIX JOCTHKEHUSX U OTKPBITHUSIX MHPOBOW M OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rPaKAaHCKOr0 BOCIUTAHMS:

NPEACTABJICHUSI O COLMABHBIX HOpPMax MW TMpaBWilaX MEXKIUNIYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEA0BATEIbCKOM, TBOPUECKON M APYTHX BHAAX JCATEIHHOCTH,
TOTOBHOCTM K Pa3HOOOpPAa3HOW COBMECTHOM JIE€SITEIBHOCTH TIPU  BBIMOJHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3aJa4, BBIOJHEHUH XUMHUYECKUX DKCIIEPUMEHTOB,
CO37aHUM YYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHUMAHUIO U B3aWMOIIOMOIIU
B TIpolIecce ITON y4eOHOU AeSTENbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEJCHUE U
MOCTYIIKH CBOUX TOBAapHUIIECH C MO3UIIMK HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM
OCO3HaHMS MOCJIEACTBUN MTOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHUE TMPEJCTABICHUSI O BEIIECTBE M XUMHUYECKON peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY VYPOBHIO Pa3BUTUA HAYKU U COCTABJISIONINME
OCHOBY JIJISi TTIOHUMaHMS CYIIHOCTH HAay4YHOM KapTUHBI MHUpa, MpeAcCTaBieHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSI MPUPOJBI, B3aMMOCBA3SX YEJIOBEKA C
MIPUPOIHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAMpPaBJICHHbIE HAa TOJYYCHHE HOBBIX 3HAHUU T10
XUMHH, HEOOXOJIHUMBIC Il OOBSICHCHHUS HAOIIOJaeMBIX TPOIIECCOB M SBJICHUH,
MO3HABATENIbHOM, MH(GOPMAIIMOHHOM W YHUTATEeIbCKOM KYJIbTYypbl, B TOM YHCIIE
HAaBBIKOB  CaMOCTOSITEJIbHOM paboThl ¢ y4yeOHBIMHU TEKCTaMH, CIPABOYHOMU
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JUTEPATYPOM, JTOCTYNHBIMU TEXHUYECKUMH CPEICTBAMH  MH(GOPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHIO W TO3HAHUIO, JIOOO3HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K CaM000pa30BaHUI0, MPOEKTHON U MCCIIEOBATENbCKON JESATEILHOCTH,
K OCO3HAaHHOMY BBHIOOpPY HANPABJICHHOCTH U YPOBHS 00y4YEeHUS B JaJIbHEHUIIIEM;

4) popmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHA Ha 370pPOBBIM 00pa3 >KW3HW, OCO3HAHHWE TOCICACTBUNA W HEMPHUATHE
BpEAHBIX  MPUBbIYEK  (YMOTpeOJieHHWs  aJIkoroJig, HAPKOTHUKOB,  KYpEHHS),
HEOOXOJAMMOCTA  COOJIOJIEHUST MpaBwil  0€30MacHOCTH TpU  OOpalieHuu ¢
XUMUYECKAMH BEIIECTBAMH B OBITY U PEaTbHOU KU3HM,

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUUYECKOMY M3YYEeHHIO Mpodeccuil U TpyAa pazIuyHOro poja,
YBaXEHUE K TPYAY U pe3ysibTaTam TPYJIOBOM JI€ATEIbHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XMMHUU, OCOZHAHHBIA BBIOOP MHIMBUIYATbHON
TPACKTOPHH TIPOJOJDKEHUS O0pa30oBaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIOCOOHOCTH K XUMHHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEW, YCHEIIHON
poecCUOHANBHON NIEATETbHOCTH U Pa3BUTHA HEOOXOIUMBIX YMEHUN, TOTOBHOCTD
aJanTUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

AKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIIECHUE K MPUPOJIC KaK UCTOYHUKY KU3HU
Ha 3emyie, OCHOBE €€ CYIIEeCTBOBAaHMs, IOHHUMAHUE IIEHHOCTH 3J0pOBOTO U
O0e3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bu3MYecCKOMYy M TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBuil 0€30MacHOTO MOBEICHUS MPU paboTe ¢ BEIIECTBAMHM, a TAK)KE B CUTYyaIHsX,
YTPOKAFOIINX 3I0POBBIO U )KU3HU JTIOJCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJydaeMble MPU W3YYCHUH XUMUU, IS
peILIeHUs 3a7a4, CBS3aHHBIX C OKPYXKAIOLIEW NPUPOJHON CPENOM, ISl MOBBILICHUS
YPOBHSI ~ DKOJIOTHYECKOM  KYyJbTYpbl, OCO3HAHHUS  TJIOOQJIBHOTO  XapakTepa
OKOJIOTHYECKUX TIPOOJIEeM WM IMyTeld WX pEeHIeHUS ITOCPEICTBOM METOJOB XHWMHH,
HKOJIOTHYECKOTO MBIIIICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B ITO3HABATEIHHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI

B cocraBe MerampeaMETHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMHpPOBaHUS MHUPOBO33pEHHUS OOIIEHAYYHBIE MOHATHS (3aKOH, TCOPHs, TMPHUHIIMII,
rumnore3a, (HaKT, CHUCTEMa, TMPOIECC, OKCIEPUMEHT U JPYyroe.), KOTOpPBIC
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAaHWU W3 ATUX MNPEAMETOB (OPMHPOBATH MPEIACTABICHUE O IEJIOCTHON
HAay4YHOM KapTHHE MUpPa, U YHUBEpCAIbHbIE yueOHbIE NEWCTBUS (MO3HABaTEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJIATUBHBIE), KOTOpbIE OOecreyuBaloT (HOPMUPOBAHUE
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TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAaHUPOBAHUIO M OCYIIECTBJICHHUIO Y4eOHOM
JEATEeIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

Bba3oBble Jjornueckue JelicTBUA:

YMEHUSl HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS] TPU OCBOCHUU
3HAHWM: PAaCKpPBIBATh CMBICT XUMHUYECKHX MOHATHH (BBIACIATH HX XapakTEpHBIC
MPU3HAKH, yCTAHABJIMBATH B3aWMOCBSI3b C APYTHMH TOHSTHUSMH), HCIIOIH30BAThH
MOHATHUS I OOBSICHEHUS OTICIBHBIX (PAKTOB W SIBJICHWH, BHIOWPATh OCHOBAHUS U
KpUTEpUHU IS KiacCU(UKAIIMM XHUMHYECKUX BEHIECTB W XUMHUYECKUX PEaKIIUid,
yCTaHaBJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXAY OOBEKTaMU W3Y4YCHHUS,
CTPOUTH JIOTUYECKHUE PACCYKICHHs (MHIYKTUBHBIC, NCAyKTUBHBIC, MO AHAJIOTHH),
JIeTIaTh BHIBOJIBI U 3aKIIOUCHUS;

yMEHUE TPUMEHATh B TIpollecce TMO3HAHUS TOHATUS (NpPEAMETHbIE U
MeTarpeJMETHbIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, HCIOJIb3YEMbIE B XHUMHH,
npeo0pa3oBbIBATh MIUPOKO MPUMEHSEMbIE B XUMHUU MOJICJIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HAK (CUMBOJ DJIEMEHTAa), XUMHUuYeckas (opMyna U ypaBHEHHE
XUMHUUYECKON peakuu — MpU PElICHUH y4eOHO-TIO3HABATENIbHBIX 3aJ]a4, ¢ Yy4ETOM
TUX MOJICTBHBIX TPEJCTABICHUN BBISBISATh M XapaKTepU30BaTh CYIIECTBEHHBIC
MPU3HAKK M3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIIHil,
BBIABJISITh  OOIME  3aKOHOMEPHOCTH,  IPUYMHHO-CIICJICTBEHHBIE  CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejbckue 1eHCTBUA .

YMEHHUE WCIIOb30BaTh IIOCTABJIEHHBIE BOMPOCHI B KAadyeCTBE HWHCTPYMEHTA
MO3HAHHUA, & TAK)KE€ B KQUECTBE OCHOBHI I (POPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

NpUOOpPETEHUE OMNbITa MO IUIAHUPOBAHUIO, OpPTraHU3allUM U MPOBEJICHUIO
YYCHMUECKUX OJKCIIEPUMEHTOB, yMEHHE HaOIojaTh 3a XOJO0M  Ipollecca,
CaMOCTOSATENILHO TMPOTHO3UPOBATh €ro pe3yibTaT, (hopmyaupoBaTh 000OIICHUS U
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEIEHHOTO OIMBITA, UCCIIEIOBAHUS, COCTABIATh OTUYET O
npoJie’aHHoM padore.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, aHATU3UPOBATH W HWHTEPIPETUPOBATH HWH(OOpPMAIUIO
pa3TUYHBIX BUJOB M (OPM TPEACTABICHUS, TIOJY4aeMyl0 U3 Pa3HBIX HNCTOYHUKOB
(Hay4HO-TIONYJISIpHAsS IUTEpaTypa XUMHUUYECKOTO COJEep KaHusl, CIIPABOYHBIC TTOCOOUSI,
pecypcel HTepHETA), KPpUTUYECKH OIEHUBATh MPOTUBOPEUMBYIO U HEJOCTOBEPHYIO
uH(pOpMaIHIO;

yMEHUE TPUMEHATH Pa3IMYHbIE METOABl W 3aMpPOChl MPHU TOUCKE W O0TOOpE
uHQOpPMAIMU ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX IS BBITIOJHEHUS
y4eOHBbIX M TMO3HABATEIbHBIX 3aJlay ONPEAEIEHHOr0 THUIA, MPUOOpPETEHUE OMbITa B
0o0JaCTM  MCMOJBb30BaHUS ~ MHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
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OBJIJICHUE KYJbTYpPOU aKTHMBHOTO HCIIOJb30BaHUs PAa3JIMYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAaJbHYI0 (OpMYy MIpeACTaBiICHUS HMHPOPMAIUU U
WUIKOCTPUPOBATh pPEIIAEMble 3aJadyd  HECJIOXKHBIMA CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE HCHOJb30BaTh W  aHAIM3UpPOBaTh B Ipolecce ydyeOHOU U
UCCIIEIOBATENLCKON ACSITENbHOCTH WH(OPMALUIO O BIUSHUM MPOMBIIUICHHOCTH,
CEIBCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH IPUPOIHON CPEBI.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe T1eCTBHS:

YMEHUS 3aJ1aBaTh BOIPOCH (B X0j/€ auajora u (Wiu) JUCKYCCUU) 1O CYIIECTBY
oOcyxnaemMol  TeMbl, (GOPMYIUPOBATb CBOM  MPEIJIOKEHUS  OTHOCUTEIIBHO
BBITIOJIHEHNYS IPEIJI0KEHHOM 3a/1a4u;

YMEHHsSI  TPEACTABISATH  NOJYYEHHBIE  pPE3yJbTaTbl  IMO3HABATEIBHOU
JIEATEIIbBHOCTH B YCTHBIX U MUCbMEHHBIX TEKCTAX; JA€IaTh MPE3CHTALNIO PE3YIbTATOB
BBIMIOJTHEHHSI XMMHUYECKOIO 3KCHEPUMEHTa (Ja0OpaTOpHOIO OMBITA, JIaOopaTOpHOU
paboThI IO UCCIIETOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

YMEHUSI y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
ITIO3HABATEIILHON U HMCCIIEIOBATENBCKON IEATEIIBHOCTH NPU PEIICHUH BO3HUKAIOIINAX
npobjieM Ha OCHOBE YyuéTa OOIIMX MHTEPECOB U COIVIACOBAHMUS IO3ULIUN
(obcyxneHus, 0OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMbD», KOOPAUHALIUS COBMECTHBIX
NEeUCTBUM, OMpPENCIICHUE KPUTEPUEB MO OLICHKE KAYeCTBA BBHIMOJHEHHOW pabOThI U
Apyrue).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBHS:

YMEHUE CaMOCTOSITENIBHO OIPEAENATh LENH JAESITENBHOCTH, IIJIaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIMPOBAThH M MpPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
NesATEIbHOCTh, BbIOMpaTh Hanbosee 3()PEeKTUBHBIE CIOCOOBI pELIEHUs YYEOHBIX U
MTO3HABATENBHBIX 3aJa4, CaMOCTOSITEJIbHO COCTAaBJIATh WM  KOPPEKTUPOBATh
MPEIJIOKEHHBIM  AJITOPUTM  JEUCTBUM TNPU  BBINOJHEHUM 33aJaHUA C  YYETOM
MOJIYYCHHUS] HOBBIX 3HAHMK 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX W PEAKITUSX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pe3yJbTaTa 3asBICHHOW ILEJId, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbI€ B YCIOBUH 3aJaHUN.

MHNPEJIMETHBIE PE3YJIBTATBI

B cocraBe mpenMETHBIX pe3yNbTaTOB IO OCBOEHHUIO 0053aTEIBHOTO
CONlep KaHMs, YCTAHOBICHHOTO JaHHOW deaepanbHOl pabodeil mporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOYy4YalOIIMMKCS HAy4YHbIE€ 3HAHHUS, YMEHUS U CIOCOOBI
NeUCTBUH, crieupuIecKue Il MPeIMETHON 00JacTh « XUMUS», BUJBI ICSITEILHOCTH
MO0 TOJYyYEHHIO HOBOTO 3HAHMS, €ro HWHTEpPHpeTaluy, MpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.

K xoniy oOydenns B 8 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
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pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKUX TOHSTHH: aTOM, MOJEKYJa,
XUMHUYECKUNA 3JIEMEHT, IPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAs M HEOAHOPOJHAS), BAJIEHTHOCTb, OTHOCHTEJIbHAs aTOMHas U
MOJIEKYJISIpHAs Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJIIpPHAs Macca,
MaccoBas J0JiI XUMUYECKOTO 3JIEeMEHTa B COEIMHEHUU, MOJISIPHBINA O0BEM,
OKCHUJ, KHUCJOTa, OCHOBAHHWE, COJb, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb
OKHCIICHUSI, XMMHYECKas peaxius, KiIacCU(PHUKAIMSI pPEaKIHil: peakiuuu
COEJIMHEHHUS, PEaKLUU Pa3JI0KEHUs, PEAKIUH 3aMEIICHHs], peaklIMi 0OMeHa,
9K30- M JHAOTEPMUYECKUE PEAKIUHU, TEIIoBOM 3(hdexT peakuuu, Sapo
aToMa, SJEKTPOHHBIA CJIOM aroMa, aTOMHas OpOWTalb, paAUyC aroMma,
XUMHUYECKas CBsI3b, MOJISIPHAs M HEMOJSpHas KOBAJEHTHAs CBS3b, MOHHAs
CBsI3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBas JI0JIsl BEIIECTBA (IIPOLICHTHAS
KOHIIEHTpAaI|sl) B pacTBOPE;

WUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUH U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCITI0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJIsi COCTaBIEeHUsI (DOPMYJT BELIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIIN;

OIPENENATh BAJECHTHOCTh ATOMOB 3JEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb OKUCJICHUS 3JIEMEHTOB B OMHAPHBIX COETUHEHUSIX, IPUHAJIEKHOCTD
BEIIECTB K OMNPEACNEHHOMY KJacCy COEAUMHEHUW 1o ¢opMmysiaM, BHUJT
XUMUYECKOM CBS3M (KOBAaJIGHTHasT W HOHHAs) B HEOPTaHMYECKHUX
COEJIMHEHUSX;

packpeiBath cmbica [lepuogmueckoro 3akona JI. M. Mengeneesa:
JEMOHCTPUPOBATh IOHUMAHUE MEPUOJNYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX D3JIEMEHTOB OT WX mnojoxkeHus B llepuoaunueckoil cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YU€HUs, 3aK0OHa ABOraapo;

ONMMCHIBATh M XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuognyeckoit
CUCTEMbl XUMUYECKHUX 3JIEMEHTOB: pa3iuyaTh MOHATUS «TJaBHAs MOJrPYyINa
(A-rpynma)» u «mnobounas noarpynna (b-rpynma)», mansie u Oosbliue
NEPUOJIbI, COOTHOCUTH OOO3HAYEHUs, KOTOpblE HMEIOTCS B TabIUIE
«Ilepuognueckass cucreMa xumudeckux siemeHToB . M. MennpeneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB
(coctaB U 3apsan sapa, ollee YHMCIIO JIEKTPOHOB M pacIpeAesieHHe UX IO
AIIEKTPOHHBIM CIIOSIM);

KJIACCU(DPUIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YHCIy M COCTaBy Y4YacTBYIOIIMX B pPEaKUUU
BEIIECTB, [0 TEIJIOBOMY 3D (PexTy);
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e XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBONCTBAa BEIECTB
pa3IUYHBIX KJIACCOB, MOATBEPKIAs OMHCAHUE MPUMEpPAMU MOJIEKYJISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

e TMPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBHUCHMOCTU OT HMX Kauy€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TPOTEKAHMUS] XMMHYECKUX TPEBpAICHUNA B
Pa3IUYHBIX YCIOBUSX;

e BBIYUCIIATh OTHOCUTEIIBHYIO MOJEKYJISIPHYIO U MOJIIPHYIO MacChl BEILECTB,
MacCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa Mo (opMyJe COETUHECHHUS,
MacCOBYIO JIOJIO BEILIECTBA B PAaCTBOPE, MIPOBOJUTEH PACUETHI 110 YPABHEHUIO
XUMHUYECKOMN peaKInu;

e TMPUMEHATH OCHOBHBIE ONEPAIIMU MBICIUTEIBLHON NEATEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMATH3alNIo, KIacCU(UKAIIUIO,
BBISIBJICHUE ITPUYMHHO-CJIEJACTBEHHBIX CBA3EH — JUII W3Y4YEHUS CBOMCTB
BEILECTB U XMMHUYECKUX PEAKIIMI, €CTECTBEHHO-HAy4YHbIE METO/bI TO3HAHUS
— HaOJI0JeHNe, U3MEPEHUE, MOJEIMPOBAHUE, SKCIIEPUMEHT (peajbHbId U
MBICJICHHBIN );

e CIEAOBaTh NPABUJIAM IOJb30BaHUS XUMHUYECKON MOCYJ0M U J1a0OpaTOPHBIM
o0opylnoBaHUEM, a Takke MpaBuiaaM oOOpalleHus C BeEUIECTBAaMH B
COOTBETCTBUM C MHCTPYKIMSMH IO  BBIIOJHEHUIO  J1a00paTOPHBIX
XUMHUYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoJa M KHCIOpOAa), NPHUTOTOBJIEHHUIO PACTBOPOB C OMNpPEAEIEHHON
MacCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, IUIAHMPOBATH W IPOBOJMTH
XUMHUYECKHE S3KCIEPUMEHTBHI MO PAaCIO3HABAHUIO PAacTBOPOB IIEJIIOYEN U
KHCJIOT C TIOMOIIBbIO MHJIUKATOPOB (JIAKMYC, eHOI(PTaIEnH, METUIIOPAHXK U
Apyrue).

K xoniy oOydenus B 9 kjacce mpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PaCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IMOHATHNA: XUMHUYECKHUI DJIEMEHT,
aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIIOKHOE
BEILECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIIEHUS,
XUMHUYECKas peaKius, XUMUYECKas CBsI3b, TEIJIOBOUM 3P(EKT peakuu, MOJib,
MOJISIPHBIA 00BEM, pacTBop, AIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAs] TUCCOLMAIUS, pEaKIMi HOHHOTO 0OMEHa, KaTaJlnu3aTop,
XUMHUYECKOE paBHOBecHe, oOpaTuMble U  HeoOpaTUMbIE  pEaKIMH,
OKHUCJIUTEJIbHO-BOCCTAHOBUTENbHBIE PEAKIIUU, OKUCIUTEIh, BOCCTAHOBUTEID,
OKHUCJIEHME W BOCCTAHOBJIEHUE, aJUIOTPOMNHus, aM(OTEPHOCTb, XMMUYECKAs
CBsA3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKAs), KPUCTAJUIMUECKasT PEIIETKA,
KOPpPO3HsI METAJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON pEaKUWHU, MPEAEIIbHO
nomyctuMmas konuentpauus [1/IK Bemectna;
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WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMUYECKUX TOHATUA U
MPUMEHSITH 3TU NOHSTHS MPU OMKUCAHUY BEIECTB U UX MPEBPAIICHU;
UCIIONIb30BaTh XUMUYECKYIO CUMBOJIMKY JJISi COCTaBIECHUS (POPMYI BEIIECTB
Y YPAaBHEHHUM XUMUYECKUX PEAKIUM;

OTPEENISATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHYECKUX SJIEMEHTOB B
COCIMHEHUAX  pa3IMYHOTO  COCTaBa, [PUHAJIEKHOCTh  BEIIECTB K
ornpenenéHHOMY KIJIAcCy COSIUHEHHM 1o popMyiiaM, BUJl XUMHUUECKON CBSI3H
(KOBaJIeHTHasi, UOHHAS, METAJUINYECKasi) B HEOPraHUYECKUX COCTUHECHUSX,
3aps]l MOHA M0 XUMHUYECKOUW (hopMyIie, XxapaKkTep Cpelibl B BOJHBIX pacTBOpax
HEOPTaHWYECKUX COCIMHEHUM, TUTl KPUCTATUNIMYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA;

packpeiBath cmbica Ilepuonnueckoro 3akona JI. M. MenaeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAHHUE: OINUCHIBATH U  XapaKTEPU30BATh
Tabnuunyio (popmy Ileprogudyeckoil CHUCTEMBI XHMHUYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUA «rJaBHasg mnoarpymnmna (A-rpynma)y U «IoOo4Has
noarpynmna (b-rpynna)», wmanble U OoJbIIME TEPUOABI, COOTHOCHUTH
0003HaY€eHUsA, KOTOPbIE UMEIOTCSI B TIEPHOJUUYECKON TabIUIE, C YUCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB M
3apsn  sjapa, oOllee 4YMCiIo 3JEKTPOHOB M paclpeiesieHue HuX 10
AIIEKTPOHHBIM CJIOSIM), OOBSCHSITH OOIIME 3aKOHOMEPHOCTH B HU3MEHECHUU
CBOMCTB DJIEMEHTOB U WX COCIMHEHUN B TMpejaesiaXx MajblX MEPUOJOB U
TJIABHBIX TOJATPYM C Y4ETOM CTPOCHUS UX aTOMOB;

KJacCU(PHUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHMYECKHE BEIECTBa,
XUMHUUYECKUE peakuuu (10 YUCIy M COCTaBy YYacTBYIOUIMX B PEAKIUU
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO M3MEHEHUIO CTENEeHEW OKUCIICHHS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBaTH) OOIIME U CHeUU(PUUECKUE XUMHUYECKUE
CBOMCTBAa MPOCTBIX M CIIOXHBIX BEHIECTB, MOATBEpPXkKIasi ONUCAHUE
NpUMepaMH MOJIEKYJSIPHBIX W HWOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XAMUYECKUX PEAKLINM;

COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUYECKON TUCCOIMAIMU KUCIIOT, HIeN0Yeil
U COJICH, TMOJHBICE W COKpAIIEHHBIE YpaBHEHUS PEaKIUuid MOHHOTO OOMEHa,
YpaBHEHUSI pPEaKIMi, MOATBEPKIAAIOIMIUX CYIIECTBOBAHUE TIE€HETHUYECKON
CBSI3U MEXK]y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

pacKkpbiBaTh  CYIIHOCTh  OKHCIWTEJIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
MOCPEICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX TMPEBpAIICHUNA B Pa3IUYHBIX
YCIIOBHUSIX;
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BBIYUCIISATh OTHOCHUTENBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacChl BEIECTB,
MAacCOBYIO JIOJIFO XHMHYECKOTO JJIEMEHTa 1O (QopMysie COeTuHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHYECKOHN peaKInu;

COOJIFO/IaTh TpaBUJIa TMOJB30BAHMS XMMHUYECKON MOCYI0N M JTabopaTOpPHBIM
o0opyloBaHUEM, a TakkKe TMpaBuia OOpalleHus C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIUSAMH TIO  BBIMOJHEHUIO  JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB IO TIOJYUYCHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTJIeKUCIIOro ra3a);

MIPOBOJUTH PEAKITUH, MOATBEP)KIAIONINE KAa4eCTBEHHBIM COCTAaB Pa3MYHbIX
BCIIIECTB: pPACMO3HABATh OMNBITHBIM NYTEM XJIOPUA-, OpPOMHI-, HOIUA-,
KapOoHat-, Qocdar-, cuiMKaT-, Ccyiab(har-, TUAPOKCHI-UOHBI, KATHOHBI
AaMMOHHUSI M HMOHBI HM3YYEHHBIX METAJUJIOB, MPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MPUMEHSATH OCHOBHBIE OTEPAIMU MBICIUTEIHHON JAEATEIBHOCTH — aHAINU3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3AIINIO, BBIABICHUE MPUUYUHHO-
CIICICTBCHHBIX CBSI3€H — IS M3Y4YEHUS CBOWCTB BEIIECTB M XUMHYCCKUX
peaKkiMii, eCTeCTBEHHO-HAyYHbIE METOJbl T[O3HAHHMS — HaOJIOJCHHUE,
U3MEpPEHUE, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeabHbII U MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoJunvecTBO 4acoB
Ne HaumeHoBaHuUe pa3iesioB u DJieKTpoHHbIE (M (POBHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMMbIl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bu6mmoreka [IOK

' peakuuu https://m.edso0.ru/7f41837c

Hroro mo pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 06 6 bubnnorexka [JOK

' oKcHugax https://m.edso00.ru/7f41837¢c
59 Bonopon.Ilonstue o kucnorax u 3 1 bu6nmoreka [JOK

' CoJIsAX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [IOK

' OCHOBaHMSX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJ1acChl 11 1 1 bubnuorexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edso00.ru/7f41837c

Hroro no pazneny 30

Paszgen 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xumnueckux 3jaemMenToB /. M. MengeneeBa. CTpoeHune aToMoB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHT

3.1 [Tepunonnueckuii 3aKOH U

7

bu6mmoreka [IOK
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IIepnoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢c

XUMHYECKasA CBI3b.

32 ORHCIHTEN:HO- 8 1 ngglpllr?f:;;ggﬁf41837c
BOCCTAHOBUTCIIbHBIC PCAKIITUN
Hroro no pasaeny > fﬁfﬁ?ﬁfﬁgﬁﬁmm
PesepBHOE BpeMms 3 bubmorexa HOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. BemecTBo 1 XUMHYeCKHEe peakul
11 [ToBTOpeHuEe n yriryoieHne 3HaHun 5 1 bubmmorexa [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLINAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEakIuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX coeIMHEHHS
51 OO0mas XxapakTepucTUKa XUMHUUECKIX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmebl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL L6p https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Wroro no pazueny 25
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA
e T[abpuensu O.C., OctpoymoB U.I'., CnaakoB C.A. Xumus. 8 kiacc. bazobrit
YPOBEHb
e TaGpuensu O.C., OctpoymoB N.I'., Cnagkos C.A. Xumus. 9 knacc. ba3zoBblit

YPOBEHB

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

e [abpuensn O. C., Xumus. HacTonpHas KHUTa yuuTess § Kiacc

e T[abpuensn O. C., Xumus. HactonpHas kHUTa yuuTess 9 kiacc

o Tabpuensa O. C., OctpoymoB U. I'., CnagkoB C. A. Ypoku xumuu B 8
KJjacce. Metonudeckoe mocooue

o Ta6puensn O. C., OctpoymoB U. I'., CnaakoB C. A. Ypoku xumuu B 9

Kjacce. MeToanueckoe nocooue

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

e  Xumms. 8 knacc. ba3oBsbli ypoBeHb. dNeKTpoHHaA dopma ydebHuKa https://shop.prosv.ru/ximiya--

8-klass--bazovyj-uroven--elektronnaya-forma-uchebnika22186

e  Xummsa. 9 knacc. ba3oBsbli ypoBeHb. dNeKTpoHHaA dopma ydebHuKa https://shop.prosv.ru/ximiya--

9-klass--bazovyj-uroven--elektronnaya-forma-uchebnika22677

e bubmmoreka [{OK https://m.edsoo.ru/7f41a636
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