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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuu Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMUs COCTABIEHA Ha OCHOBE
TpeOOBaHMI K Pe3yJIbTaTaM OCBOCHHS OCHOBHOW 00Opa30BaTEIHHOW MPOTPAMMBI OCHOBHOTO
obmero obpaszoBanus, npeacrapieHHbx B PI'OC OO0, a takke Ha OCHOBE (enepaibHOM
paboueit mporpaMMbl BOCIIUTAHUS U € Y4ETOM KOHLEIIIUU MPENoAaBaHusl yueOHOTO MpeaMeTa
«Xumus» B o0pa3zoBaTelbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuM Ma€T MPEACTABICHUE O IIENSIX, OOmeld cTpaTernu OO0ydeHUS,
BOCIIUTAHUSI U PA3BUTHUSL OOYUYAIONIUXCS CPEICTBAMU Y4YEOHOTO MpEaMETa, YCTaHABIUBACT
00s13aTeIbHOE MPEMETHOE COJIep KaHKe, MPeIyCMaTPUBAET paclpeeeHHe ero Mo KiaccaM U
CTPYKTypHpOBaHUE IO pa3lelaM U TeMaM [pPOrpaMMbl 110 XUMHH, OIPEIEISAET
KOJIMYECTBEHHBIE W  KAYECTBEHHBIC XAPAKTEPUCTUKH  COACPKAHUS, PEKOMEHIYEMYIO
MOCJIEA0BATEILHOCTh M3YUYCHUSI XUMHUU C YYETOM MEXIPEAMETHBIX M BHYTPHUIIPEAMETHBIX
CBSI3€H, JTOTMKK y4eOHOro Mmpoliecca, BO3PACTHBIX 0COOEHHOCTENH 00YyUYaroIIMXCs, ONpeaeseT
BO3MOYKHOCTH TIpeIMeTa JJIsl peau3aiui TpeOOBaHUN K pe3yJibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBareybHON TMPOTpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA, a TakKke
TpeOOBaHUI K pe3ysibTaTaM OOy4YeHUsS XMMHUM HAa YPOBHE IeJied HW3Yy4deHHUs MpeaMeTra U
OCHOBHBIX BHUJIOB Yy4€OHO-IO3HABATEILHOU JESITEIHbHOCTH OOYYarollerocss IO OCBOEHUIO
y4eOHOTO COJ/Iep)KaHMS.

3HaHUe XUMHUH CITYKUT OCHOBOM /17151 POPMUPOBAHUSI MUPOBO33PEHUS 00YUaIOIIETOCs, €T0
MPE/ICTABICHU O MaTepUaIbHOM E€JIMHCTBE MHUpPA, BAXHYIO POJIb UrparoT (PopMUpPYEMbIe
XUMHUEH TTPeICTaBICHUS O B3aUMOIIPEBPAIICHUSX SHEPTUU U 00 SBOJIIOIMU BELIECTB B IPUPOJIE,
0 MYTSX PEIICHUS II00abHBIX MPOOJIEM YCTOMUHUBOTO Pa3BUTHUS UEJIOBEUECTBA — ChIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM U IKOJIOTUYECKOM 0€30MacHOCTH, TPOOIIEM 3paBOOXPAHCHHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET pealiu3alldd BO3MOXKHOCTEH JUIsi camMopa3BUTHS U (HOPMHUPOBAHUS
KYJBTYpPbI TUYHOCTH, €€ 00111ei U PYHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCHUT BKJIaJ] B GOPMUPOBAHKE MBIIIUICHUSI U TBOPUYECKUX CITIOCOOHOCTEHM 00yUaronuxcs,
HAaBBIKOB HMX  CAMOCTOSITEIBHOM  Y4eOHOW  JIEATENbHOCTH, JKCIEPUMEHTAJIbHBIX U
UCCJIEIOBATENILCKUX YMEHHMM, HEOOXOIMMBIX KaK B TIOBCEJHEBHOW JKWM3HH, TaK U B
npodeCCUOHANILHON JIeATEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJaJbIBA€T OCHOBBI II€JIOCTHOTO
B3IJIIa HA €IMHCTBO TNIPUPOJBI W YEIOBEKA, SBISIETCS OTBETCTBEHHBIM JTallOM B
dbopMHpPOBaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYalOIIUXCS;

CIOCOOCTBYET (HOPMUPOBAHHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B DKOJOIMYECKOE OOpa3oBaHUE
00yUaroIMXcs.

JlanHble HampaBJICHHUS B OOYYCHHH XMUMHH 00ECIIEUMBAIOTCS CIICIIM(PUKON COACpKAHUS
y4eOHOTO TIpeIMeTa, KOTOPBIM SIBISAETCS TMEJAaroru4ecKd aJalnTUPOBAHHBIM OTpPaKCHHUEM
0a30BOI HAYKH XMMHH HA ONPEICTIEHHOM 3Tare e€ pa3BUTHSL.



Kypc xuMun Ha ypoBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMsS OPUEHTHPOBAH Ha OCBOCHUE
O0Oy4aroIIMMUCS CUCTEMBI IEPBOHAYAIIbHBIX MOHATUN XMMUU, OCHOB HEOPTraHUYECKON XUMUU
Y HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX OHATUN OPTraHUYECKON XUMUMU.

CrtpykTypa coaep:kaHHs IPOTPaMMbI IO XUMHH c(hOopMHpOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa kK e€ mzydeHuro. ComepkaHue CKIIAJbIBAETCS M3 CUCTEMBI MOHATUNA O XUMHUYECKOM
9JIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATHUN O XUMHUYeCKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHHW30BaHbl MO MPUHLHUITY MOCJIEI0BATENIBHOTO Pa3BUTHS 3HAHWM HA OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— IpEeJICTaBICHUN 00 3IEKTPOJIUTUYECKON TUCCOLMALIUU BEIIECTB B pacTBOpaXx.

TeopeTndeckue 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE SMIUPUYECKH IOIYYEHHBIX H
OCMBICJIEHHBIX (AaKTOB, Pa3BUBAIOTCS MOCIEAOBATENIbHO OT OJHOTO YPOBHA K JApPYrOMY,
BBINOJTHASA (DYHKIIMU OOBSICHEHUS] U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOKHOCTEU
MPAKTUYECKOI0 MPUMEHEHUS U MOTYYCHUS U3YyYaE€MbIX BEILIECTB.

OcBoeHHe TporpaMMbl MO XUMHH CIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMHAYECKOM COCTABJIAIOIIEM HAy4YHOW KapTUHBI MHpA B JIOTMKE €€ CHUCTEMHOM ITPUPOJBI,
LIECHHOCTHOTO OTHOWIEHUS K HAay4YHOMY 3HAHUIO M METOAAM IIO3HAaHWsA B Hayke. M3yueHwme
XUMUU TIPOUCXOJIUT C TPUBJICYCHUEM 3HAHUN U3 paHee U3YUYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kimaccb» U «duzuka. 7 Kiaccy.

[Ipu M3yyeHUH XUMUU TPOUCXOIUT (POpMUpOBAHUE 3HAHUI OCHOB XMMHUYECKON HAYKH
KaK 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, NMPAKTHUYECKOW AESTENbHOCTH YENIOBEKA U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYypbl. 3ajada y4eOHOro MpeAMeTa COCTOUT B
(hOpPMHUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHUNA — BaXXKHEUIUX (aKTOB, MOHSATUN, 3aKOHOB U
TEOPETUUECKHUX MOJIOKEHUH, TOCTYIHBIX 0000IIEHUI MUPOBO33PEHUECKOT0 XapaKTepa, si3bIKa
HayKH, B MPUOOIIEHUU K HAYYHBIM METOJ[aM TTO3HAHUS MTPU U3YYCHHUH BEIIECTB M XUMHUYECKHUX
peakiuii, B OpMUPOBAHUHU U PA3BUTUU MTO3HABATEIbHBIX YMEHUHN U UX MPUMEHEHUU B yU€OHO-
MO3HABATEJIbHON U Y4E€OHO-UCCIIEI0BATENbCKON IESITEIbHOCTH, OCBOCHUH ITPaBUi O€3011aCHOTO
oOpallieHus C BeIIeCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy mM3yyeHHH XMMHUU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS Ba)KHOE 3HAUCHHUE
MpUOOpENH TaKUe 1EeNIH, KaK:

— (popMUpOBaHUE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYIHHMYECTBY, CAMOCTOSTEIbHOMY MPUHSITHIO PEIICHUH, CIIOCOOHOM aganTHpOBATHCS K
OBICTPO MEHSIFOIITUMCS YCIIOBUSM >KU3HU;

— HAMpaBJICHHOCTh OOy4YEHHS Ha CHCTEMaTHYECKOe MpHUOOIIeHnE OOyJaronmxcst K
CaMOCTOSITEJIbHOM ~ ITO3HABATEIbHOM  JACATEIBHOCTH, HAy4YHBIM METOJAaM  IIO3HAHUSA,
(GbopMUPYIOIIMM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHne YCJIOBHH, CIOCOOCTBYIOIMMX NPHOOPETCHHIO OOYYaIOIMIMMHUCS OIbITa
pPa3HOOOpa3HON JEATEILHOCTH, MMO3HAHMS M CAMONO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIMI), UMEIOLIUX YHUBEPCATbHOE 3HAUCHHUE IJIs1 PA3IMYHbIX BUAOB JIEATEIbHOCTH;



— ¢opmupoBanue o01Iel PYHKITMOHATHPHON M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
YHCJIe YMEHUU OOBSCHATh U OLEHUBATDH SIBJICHUS OKPY>KAIOIIETO MUpPA, UCIOJIb3Ys 3HAHUS U
OMbBIT, TIOJYYECHHbIE NPHU H3YYEHUU XHMHUH, MPUMEHATh HUX NPHU PEHICHUH MpodJieM B
ITIOBCETHEBHOM KU3HU U TPYAOBOM ACATEIBbHOCTH;

— ¢opMupoBaHUE Y 00yJaAOMIMXCSI TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMAaHUS IIEHHOCTH
XUMHUYECKUX 3HAHUU ISl BRIPAOOTKH 3KOJOTHYECKH 1€71ecOo00pa3HOro MoBEIEHUsI B ObITY U
TPYIOBOW NIESITENBHOCTH B LIEJISIX COXPAHEHUs CBOETO 340POBbSI U OKPYKAIOLIEH MPUPOTHOU
cpensl;

— pa3BUTHE MOTHBallMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BbIOOPY MPOGUJIs U HAIPABICHHOCTH JAJIbHEHUIIIEro 00yUYeHUsI.

OO6111ee YMCI0 YacoB, OTBEAEHHBIX JIJISI M3YUYECHUs] XUMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpasoBanusi, coctaBiser 136 yacoB: B 8 kiacce — 68 yacos (2 daca B Heleno), B 9 kiacce —
68 JacoB (2 Jaca B HEJICIIO).



COJEPXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHayajibHbIE XUMHYECKUE OHATHUSA

[Ipeamer xumuu. Ponb XMMUM B KU3HM 4YellOBeKa. XUMHUSA B CHUCTeMe Hayk. Tena u
BemecTBa. PuU3NUecKre CBOMCTBA BEUIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsiTHe O
METOJIaX 03HaHUs B XuMuU. YucThie BeniecTBa U cmecu. CnocoObl pa3ieieHus cMecei.

ATOMBI M MOJEKYJIbl. XUMHUUYECKHE 3JIEeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocThie U cioXKHBIE BellleCTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas (opmyna. BaneHTHOCTP aTOMOB XMMHYECKHUX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcuTenpHas aromHas Macca. OTHocHUTeENbHas
MOJIEKYJIIpHas Macca. MaccoBast 0J11 XUMUYECKOTO JIEMEHTA B COEIUHEHUU.

KomnuectBo BemectBa. Moisib. MonsipHass macca. B3auMocCBsI3p KOJIM4ECTBA, MAacChl U
YHClia CTPYKTYPHBIX €IMHUIL BelecTBa. Pacuérel nmo opmynaM XUMHUYECKUX COSTUHEHUH.

Ou3nuecKue U XUMUYECKHE SIBIICHHS. XMMHUYECKas peakuus U €€ NMpU3HAKUA. 3aKOH
COXpaHEHMS MacChl BelecTB. XuMuueckue ypaBHeHus. Kinaccudukaruss XuMU4eCKUX peaKiui
(coenuHeHUs, pa3ioKeHUs, 3aMElIEeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0#, MpaBmiiaMu padOThl B J1a0OpaToOpuu U MnpuéMaMu
oOpareHus ¢ J1abopaTopHbBIM O0OpPYAOBaHUEM, U3YUEHUE U ONMHUCAHUE (PU3MUYECKUX CBOMCTB
00pa3loB HEOPTAaHMYECKUX BEIIECTB, HaOM0JeHne (pu3anyeckux (IUIaBI€HHE BOCKA, TasHUE
JbJIa, paCTUPAHUE caxapa B CTYIIKE, KUTIEHHE U KOHJIEHCAIIUS BOJIbl) M XUMUUYECKUX (TOpeHUe
CBEUH, MPOKAIMBAHWE MEIHOW MPOBOJOKU, B3aUMOJICUCTBUE MeJIa C KHUCIOTOWN) SIBJICHUU,
Ha0JII0ICHUE U ONMCAHKUE MMPU3HAKOB MPOTEKAHMS XUMHUECKUX PEaKInii (pa3oKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJOpUI0M Oapus, paznoxenue rugpokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJEHCTBHE keye3a ¢ pactBopoM coiu menu (ll), uzydenuwe crocoOoB
pa3jielieHusl cMeced: C TMOMOIIbI0 MarHuTta, (UIBTPOBAHHWE, BBIMAPUBAHWE, MUCTHILIALINS,
xpoMarorpadus, TPOBEICHWE OUYMCTKH IMOBAPEHHON CONM, HAONIOJCHHE U OIKCAHUE
pEe3yJAbTaTOB MPOBEACHUS OIbITA, WUIFOCTPUPYIOUIETO 3aKOH COXPAHEHHSI MacCChl, CO3/IaHHE
MoJieel MOJIeKy (IIapOCTEPKHEBBIX ).

Ba:xHeiinmue npeacTaBuTe I HEOPTAHNYECKUX BelECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopog — 31eMEHT M MPOCTOE BEIIECTBO.
Haxosxnenue kuciaopoaa B mpupojie, Pu3ndecKne 1 XUMUIECKHUE CBOMCTBA (PeaKiuu TOPEHUS).
Oxcunpl. [lpumenenue kucnopoma. CrocoObl TONYYEHHS KHCIOpPOJa B Jjaboparopuu u
MpoMbIIUIEHHOCTU. KpyroBopot kucinopoaa B npupoje. O30H — aioTporHas MoaupuKaius
KHCJIOPO/JIa.

TermoBo#t »hdeKT XUMHUECKOW peaklud, TEPMOXUMUYECKHE YpaBHEHUS, IK30- U
SHIOTEPMUYECKHE peakiuu. TOIIMBO: yrojib W METaH. 3arps3HEHUE BO3AyXa, YCUJIICHHE
MapHUKOBOTo 3¢ (dexTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — nanemeHT M mpoctoe BemiecTBO. HaxokieHuwe Bomopona B IPHUPOJE,
¢du3nUecKue 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIocOO0bI osrydyeHus. Kuciotel u comnu.



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

dusnueckue CBOMCTBA BOAbI. Boma kak pactBoputelsib. PacTBopbl. HachllieHHBIE U
HEHACBIIIEHHBIE PAaCcTBOpPbI. PacTBOpMMOCTH BEIIECTB B BOJie. MaccoBasi J10Jsl BEIIECTBA B
pacTBope. XuMHUECKHEe cBoMCTBa BOJbl. OcHOBaHuUs. Pojib pacTBOPOB B MPUPOJAE U B )KU3HU
yenoBeka. KpyroBopoT Bojbl B MpUpoje. 3arpsa3HEeHHe MPUPOJIHBIX BoJ. OXpaHa U OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus nHeopranuueckux coeauHeHuil. Oxcuapl. Kraccudukanus OKcHIIOB:
coneoOpa3ymomue (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHBIE) U  HECOJe0OpasyIolIHe.
Howmenknatypa okcnioB. @u3zndeckue 1 XMMUYECKUE CBOMCTBA OKCUIOB. [lomydeHne okcumos.

OcHoBanus. Knaccudukanuss OCHOBaHUM: IIETOYM W HEPACTBOPUMBIE OCHOBAHUS.
Howmenxkiatypa ocHoBanuii. OU3NYECKHE U XMMHYECKHE CBOMCTBA OCHOBaHWH. llomydyeHue
OCHOBAHUHU.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kuciaor. @uznueckue 1 XUMUYECKUE
cBoiicTBa KucinoT. P aktuBHoctr metasuioB H. H. bekerosa. [lonyuenune kucnor.

Conu. Homenknatypa coneil. @u3n4eckue U XUMUYECKHUE CBOMCTBA conel. [lomyuenue
coJiei.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIMHEHMUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpeeiCHUE COACPKaHus KUCIOPOaa B BO3AyXe, OJIydeHre, CoOOupaHue,
pacro3HaBaHWe M U3y4YEHUE CBOMCTB KHCIOPOJa, HAOIIO/IEHWE B3aMMOJICUCTBUS BEIIECTB C
KHUCIIOPOJIOM M yCIIOBHS BO3HUKHOBEHHMS U MIPEKpaIeHUs] TopeHus (1oxapa), 03HaKOMJICHHUE C
0o0pa3naMu OKCHIOB W OIMCAHME MX CBONCTB, MOJy4YeHHE, COOMpaHHE, paclo3HABaHUE U
U3yYeHHE CBOWCTB BOJOpojaa (ropeHue), B3aumojercTBue Bogopona ¢ okcumoMm meau (1)
(BO3MOXHO HCTIOJIB30BAHKUE BUCOMATEPUATIOB), HAOI0IeHHE 00Pa3I[0B BEIIECTB KOJIMYECTBOM
1 Moub, Uccaen0BaHNe OCOOCHHOCTEN pacTBOPEHUS BEIIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OINPEICIEHHOM MACCOBOM J0JIEM PAacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBUE BOJIbI C MeTaulaMu (HaTpueM W KajbllueM) (BO3MOKHO HCHOJIb30BAHUE
BUJICOMATEPUAIIOB), UCCIIEAOBAHNE 00PA3II0B HEOPTAHUYECKUX BEILIECTB PAa3IMYHBIX KJIACCOB,
HaOJIOICHNE U3MEHEHHUS! OKPACKU MHAMKATOPOB B PACTBOPAX KHUCJIOT M IIEIOYEH, N3yUYCHHE
B3aumozencTeus okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METajllaMH,
peakuuii HEeWTpajau3aluy, IOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OJHOIO
MeTajula APYTMM U3 PacTBOpa COJIM, PEUICHHE OHKCIEPUMEHTAIBHBIX 3aJad MO TEME
«BaxHenne KI1acCbl HEOPTaHUYECKUX COCTUHEHUI.

IHepuoanueckuii 3axkoH u Ilepuoanyeckas cucremMa XuMu4eckux dJjemenros JI. WU.
Menpgeneena. Crtpoenue aTOMOB. Xumuueckas CBA3b. OKHUCJIUTETBHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUU

[lepBble MOMBITKH KJIAaCCU(UKAIUM XUMHUYECKHX dJIeMEHTOB. I[loHsTHe O Tpymnmax
CXOJIHBIX JIEMEHTOB (IIEJIOYHbIE U MIETOYHO3EMEIIbHBIE METAJJIbL, TAJIOTE€HBI, UHEPTHHIE Ta3bl).
DneMeHThI, KOTOphIe 00pa3ytoT aM(POTEepHBIE OKCHUIBI U TUIPOKCHUIBI.

[lepuonnueckuit 3akoH. Ilepuommnueckas cucrema XxuMuueckux isiemeHToB [l H.
MengneneeBa. KopoTkonepuonnas v anvHHonepuogHas (opmel Ileprogudeckoil cucTemsl



xumuueckux anemeHtoB [[. M. MenpeneeBa. Ilepuonbt u rpynmbl. PU3MUECKUN CMBICI
NOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYNIIbI JIEMEHTA.

Crpoenue aromoB. CocTtaB aroMHbIX siaep. HM3otombl. OnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000I0YEK aTOMOB MEPBHIX 20 XUMHUECKHUX 3JIEMEHTOB [leproagndecKoit CHCTEMBI
J. 1. MenneneeBa. XapakTepUCTUKA XHWMHUYECKOTO DJJIEMEHTA MO €ro IOJIOKECHUIO B
[Tepnonuueckon cucreme . 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHUS PAINyCa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METATUIMUYECKUX
Y HEMETAJUTMYECKUX CBOMCTB MO TPYyIIaM U MEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [lepruoanueckoit CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
IUTA pa3BUTHUS HAyKH U pakTuku. [{. 1. MenaeneeB — y4€HbIN U rpakIaHUH.

Xumuueckass  cBs3b.  KoBasieHTHass — (moJjsipHass W HEMNOJISIpHAsl)  CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IJIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHus. OKHCIMTEIBHO-BOCCTAHOBUTENbHBIE — peakuuu. [Iponeccer
OKHCJIEHUS U BOCCTAHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEU.

Xumuueckuii IKCnepuMeHm:

U3y4eHue 00pasloB BELIECTB METAIOB M HEMETAJIOB, B3aWMOJICHCTBUE THUIPOKCHIA
[MHKA C PacTBOpPaMU KUCJIOT U LIEJIIOYEH, MPOBEACHUE OIBITOB, WILTIOCTPUPYIOIINX PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIUNA (TOPEHUE, PEAKIIUU PA3JIOKEHHUSI, COCTUHECHUS).

Mesicnpeomemmuoie cea3u

Peanu3zanust MeXIpeIMETHBIX CBSI3€M NPHU U3YYEHUHU XUMUU B 8 KJIacCE€ OCYIIECTBIISIETCS
yepe3 UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK H TOHITHM,
SBJISIFOLIMAXCS. CACTEMHBIMHU JIJTS OTJICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTecTBEHHO-HAy4YHbIE TOHSTHSA: HAy4HbIM (PaKT, TUIOTE3a, TEOPHSs, 3aKOH,
aHanu3, CHUHTE3, Kiaccu(ukaiusa, MepUOAUYHOCTh,  HAOJIOJEHUE, OSKCIEPUMEHT,
MOJIEJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@dusuka: marepusi, aTroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHWZ, HW30TOIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJIEKTPUYECKUM 3apsij, BEIECTBO, TEJO, O0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MUECKUE BEIUYUHBI, €AUHUIIBI U3MEPEHUsI, KOCMOC, TIAHETHI,
3BE3161, ComHILE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHbIE MOPOJbI, IOJIE3HbIE
HCKOIIA€MbIE, TOTIJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XuMuYecKas peakiuus

Ilepuonnyeckuit 3akoH. Ilepuomnueckas cucrema XuMHueckux odiemeHtos . H.
MengeneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB XUMHYECKHUX
AJIEMEHTOB NEPBBIX TPEX NEPUONOB, KW, KAJIbLMSA U UX COCAMHEHUU B COOTBETCTBUU C
IIOJIO’KEHUEM DJIEMEHTOB B [Ieprnoanueckon cCucTeMe U CTpPOEHUEM X aTOMOB.



CrpoeHne BeniecTBa: BUAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THIIA KPUCTATUIMYECKOW PEIIETKHM M BUAA XUMUYECKOU
CBSI3H.

Knaccudukanys v HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XUMHUYECKHE CBONCTBA
BEILECTB, OTHOCAILIMXCS K PA3JIUYHBbIM KJIACCAM HEOPTAaHMYECKUX COEAMHEHHM, Fr€eHeTuYecKas
CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanuys XuMrUuecKiX peakiuil Mo pa3iInyHbIM Ipu3HaKaM (TI0 YUCIy U COCTaBY
YUaCTBYIOIIMX B PEaKIMH BEUIECTB, MO TEIIOBOMY 3((}EKTy, MO H3MEHEHHUIO CTETeHen
OKHUCJIEHUSI XUMUYECKUX 3JIEMEHTOB, IO OOPATUMOCTH, [0 YYACTHUIO KaTajlu3aTopa). JK30- U
SHIAOTEPMUYECKHUE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu XUMHUecKoi peakiuu. [loHsiTue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTE€HHBIX M TETEPOreHHbIX peakuusax. [lonstue o
karanu3e. [loHATME O XHMMHYeCKOM paBHOBeCHMU. DaKTOpbI, BIUAIOLIIME HA CKOPOCTH
XUMHUYECKON pEAKIUU U MOJ0KEHHE XUMUYECKOTO PAaBHOBECHSI.

OKUCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, 3JIEKTPOHHBIA OajdaHC OKUCIMTEIbHO-
BOCCTAHOBUTENBHOU peakuuu. COoCTaBICHUE YpPABHEHUN OKHCIIUTEIBbHO-BOCCTAHOBUTEIIBHBIX
peaKkiMii ¢ UCIONB30BAaHUEM METOA SJIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOIUTUYECKON TUCCOUUALMHU. DIEKTPOJIMTHI U HEAJIEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MeXaHW3M JUCCOIMAlMU BEIIECTB C PA3JIMYHBIMU BUAAMH XUMHUYECKOH CBS3H.
Crenens nuccouuanunu. CuibHbIE U c1A0bIE 3JIEKTPOIUTHI.

Peakuny nonHoro oomeHa. Y cioBusi IpOTEKaHUS peaklii HOHHOTO OOMEHa, TIOJHbIE U
COKpAIlEHHbIE HOHHBIE YpaBHEHMS peakuuil. CBOMCTBAa KUCIOT, OCHOBAHUM W COJIEW B CBETE
NPEACTABICHU 00 3JEKTPOJIUTUYECKOM Auccouuanuu. KadecTBeHHbIE peaklMM HAa HOHBI.
[TonsiTHIE O TUIPOIU3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISMHU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJJIOB UM HeMeTauioB (rpadura W anMasza), CIOXKHBIX BEIIECTB (XJIOpuaa HaTpHs),
VCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTM XMMHMUYECKOM pEaKkIMH OT BO3IAEHCTBHUS Pa3JIMYHBIX
(bakToOpoB, UCCIIEOBAaHUE 3JIEKTPOIIPOBOHOCTH PACTBOPOB BELIECTB, MpOIEcca AUCCOIHALNN
KUCJIOT, LIesloued U cosei (BO3MOXHO HCIIOJIb30BAHME BHUJIEO MATEPHUANIOB), MPOBEICHUE
OTMBITOB, WILTIOCTPUPYIOIINX MPU3HAKKU MPOTEKAHUS PEaKlMii HOHHOTO oOMeHa (oOpa3oBaHue
ocajika, BBIJICJICHUE Tra3a, 0O0pa3oBaHUE BOJbI), OMNBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUUi (TOpeHUE, peaKkIMu pa3I0KEHUs, COSTUHECHHUS),
pacno3HaBaHWE HEOPTraHWYECKHUX BEIIECTB C IMOMOINBI0 KAYECTBEHHBIX PEAKUWi Ha HOHBI,
pelIeHre SKCIEPUMEHTAIBHBIX 33a4.

Hemertanibl U MX coeinHEeHUS

OOmast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTEPHbIE
crenieHn okucieHusa. CTpoeHue U (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB.
XUMUYECKHE CBOWMCTBA Ha MpuUMepe XJopa (B3auMOAEHCTBUE C METaulaMHu, HEMETaJIaMH,
niesioyamu).  Xiaoposopopod. CoiisiHass KHUCIIOTa, XWMHYECKHE CBOWCTBA, IOJIyYEHHE,



npuMeHeHue. JleiicTBue xiopa W XJIOpPOBOJIOPOJAa HA OpraHu3M 4YesoBeka. Baxneiime
XJIOPUJIBI U UX HAXO0XJIEHHUE B MPUPO/IE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (u3nYecKrue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJA U Cepbl. AJUIOTPOIHbIE MOAU(UKALIUN KUCIOPOJa U CEPbl. XUMUYECKHE CBOMCTBA
cepbl. CepoBOJIOpO/, CTpoeHUE, (Pu3nyecKkue M XUMUYeckrue cBoicTBa. OKCHABI Cepbl Kak
IPEICTaBUTENIM KUCIOTHBIX OKCUJIOB. CepHasi KUCIOoTa, PU3NYECKHEe U XMMUYECKHE CBOMCTBRA
(obmue Kak TpeACcCTaBUTENs Kiacca KUCIOT W crnenuduueckue). XUMHUECKHE PEaKIuu,
JeKalue B OCHOBE MPOMBIIUICHHOTO CIoco0a MOMy4YeHHUs CepHOM KHUchoThl. I[IpuMeHnenue
cepHoi KuciaoThl. CoOnu CepHOM KHUCIOTHI, KauyeCTBEHHAs peakius Ha CyibhaT-uoH.
Haxoxnenue cepel U €€ COEAUHEHUM B NMPUPOJEC. XUMUUYECKOE 3arpsA3HCHUE OKPYKAIOIICH
Cpellbl COeTMHEHUSMHU Cephl (KUCIOTHBIE TOK/IU, 3arpsiI3HEHNE BO3/TyXa U BOJOEMOB), CIIOCOOBI
€ro MpeaoTBpalICHUS.

OO6mast xapakTepucTHka 3JeMeHTOB VA-rpynnbel. OCOOEHHOCTHM CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIIECHUSA. A30T, paclpoCTpaHEHHE B MpHUpoOAe, (pU3HMUECKHEe U
XUMHUYECKue cBoicTBa. KpyroBopor azora B mnpupoje. AMMUAK, €ro (QU3MYEecKHe U
XUMUYECKUE CBOWCTBA, MOJydyeHHe M npumeHeHue. Conu aMMOHUS, WX (U3UYECKUE U
XUMHUYECKUE CBOMCTBA, NMpuMeHeHne. KaduecTBeHHas peakuus Ha MOHbI aMMOHHS. A30THas
KHCJIOTa, €€ MOoNy4eHUe, (PU3NYECKHEe U XMMHUYECKUE CBOICTBa (0OIIME KaK MpeACTaBUTENS
KJlacca KUCIOT U crieuupuueckue). Vcrnonp3oBaHue HUTPATOB U COJIEH aMMOHUSI B KaueCTBE
MUHEPAJIBHBIX yn0OpeHuil. XUMHUECKOe 3arpsi3HEHUE OKPYKaIoIIeH Cpelbl COeTUHEHUSIMU
a30Ta (KUCJIOTHBIE I0K/IH, 3arpsi3HEHHE BO3/1yXa, MOYBBI U BOAOEMOB). Docdop, aIOTpONHbIE
Moaudukammuu Qocdopa, puznueckue u xumuyeckue cpoictBa. Oxcun dochopa (V) u
dbochopHas kucinora, GuU3MIECKHe W XUMHYECKHE CBOWCTBA, IMOJydeHHe. Mcmonap3oBaHue
¢docdaroB B kKauecTBe MUHEPATBHBIX YI00PEHHUIA.

Oo6mras xapakrepuctuka s7aeMeHTOB IVA-rpynmbei. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTEIIEHU OKUCICHUS. YTIEpO/l, aJUIOTPOIHbIE MOAN(DUKALIMY, PACTIPOCTPAHEHUE
B npupone, puanyeckue M XUMHUYECKHE CBOMCTBa. AncopOuusa. KpyroBopoT yriepona B
npupone. Okcuapl yriaepoaa, ux (pU3NYeCKue U XUMUYECKUE CBOMCTBaA, NEHCTBUE HA KUBBIC
OpPraHU3MBbl, MOTYYEHHE U MPUMEHEHHE. DKOJIOrMuecKrue MpoOIeMbl, CBSI3aHHBIE C OKCUIOM
yriepona (1V), runoresa riob6ansHOTO MOTEIJICHUS KIMMaTa, TapHUKOBBIN 3G deKT. YToibHas
KHUCJIOTa U €€ coNM, UX (PU3NYECKHEe U XUMUYECKHE CBOWCTBA, MOJYyYEHHUE U MPUMEHEHHE.
KauectBennas peakiusi Ha kKapOOHAT-UOHBI. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAUIIMHE,
IIPOMBILIUIEHHOCTHU U CEJIbCKOM XO3SIICTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHUAX YIJIepoja
(MeTaH, 5TaH, AITWIEH, alETWJIEH, 3TaHOJ, IJIMIEPUH, YKCycHass Kuciorta). [IpuponHbie
MCTOYHHUKHU YTJIEBOAOPOJIOB (yroyib, MPUPOJHBIA Ta3, HEPTh), MPOAYKThl HX MEepepadOTKU
(OeH3uH), uX poJib B OBITY ¥ IPOMBILUIEHHOCTH. [[OHATHE 0 OMONIOTMYECKH BaKHBIX BEILIECTBAX:
KHUpax, Oelkax, yrieBoJax — M HUX POJM B KU3HM dYelloBeka. MarepuanbHOE €IMHCTBO
OpraHUYEeCKUX U HEOPTaHUUYECKUX COETUHEHM.



KpemHuuii, ero ¢usnueckue M XUMHUYECKHME CBOICTBA, MOJIYyYE€HUE M TPUMEHEHHE.
CoenuHenus: kpemHusi B mpupoje. OOmue mnpencrabieHuss o0 okcuae kpemuus (1V) u
KpeMHueBoW kuciore. CHUIUKAaThl, WX WCIOJIb30BaHWE B OBITY, B MPOMBIIIJICHHOCTH.
Baxwuelie cTpouTeNbHbIE MaTEpUasbl: KEpaMHUKa, CTEKIIO, LIEMEHT, OCTOH, *kKelIe300€TOH.
[TpoGaembl 6€301TacHOTO UCIIOIB30BAHUS CTPOUTEIHLHBIX MaTEPUAIOB B IIOBCETHEBHOM KU3HM.

Xumuueckuii IKcnepumenm:

n3ydeHue 00pa3IioB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KUCIIOTHI, IPOBEICHHE
KAuE€CTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJIOICHUE MTPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxaromue GU3NIeCKre U XUMHIECCKHE CBOMCTBA TAJIOTEHOB U MX COCIWHEHUN (BO3MOXKHO
HCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), O3HAKOMJIEHHE C OOpa3liaMH XJOPUIOB (TajJOreHUIOB),
O3HAaKOMJIEHWE C oOpa3liaMu cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpUANIOB), HAOJIOJIeHWe Tpoliecca OOyriiMBaHUS caxapa ToJa JeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KUCIOTHI, N3yYE€HNE XUMHUECKIX CBOMCTB pa30aBIeHHON CEPHOU
KHUCJIOTHI, TPOBEJCHNE KAUYECTBEHHOM peakiuu Ha Cysib(paT-uoH U HAOJI0ICHUE TTpU3HaKa €€
IPOTEKaHMs, O3HAKOMJICHUE C (PU3MUYECKUMHU CBOMCTBaMHU a30ta, (ochopa U UX COCTUHEHUN
(BO3MOXXHO HCIIOJIb30BAaHUE BHUJEOMATEpUAIOB), oOpaslamMu a30THBIX H  (PochopHBIX
ya0OpeHUid, TOJy4yeHHe, COoOupaHue, paclo3HABaHUE M H3YyUYCHHE CBOMCTB aMMHaKa,
MPOBEJICHUE KAUECTBEHHBIX PEaKIMil HA MOH aMMOHUA U PocdaT-UOH U U3yUECHHUE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJIEHCTBUE KOHIEHTPUPOBAHHON a30THOM KUCIOTHI C MEJBIO (BO3MOXKHO
HCIIOJIb30BAaHUE BHUJICOMATEPUAIIOB), U3yUYE€HUE MOJIENIEH KPUCTAJUIMUECKUX PEIIETOK alMasa,
rpadura, ¢ynnepeHa, 03HAKOMJIEHHE C MPOILIECCOM aJCOpPOIMHM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM  YIJIEM M yCTPOWCTBOM MPOTUBOrasza, MOJIydeHUE, coOupaHue,
pacno3HaBAaHUE M U3YUYEHHE CBOMCTB YTJICKHCIIOrO ra3a, MpOBEICHUE KAaUECTBEHHBIX pEeaKIui
Ha KapOOHAT W CUJIMKAT-UOHBI M HM3yYCHHE TMPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHUE C
MPOAYKIMEN CUIMKATHOW NMPOMBIIUIEHHOCTH, PELICHUE SKCIIEPUMEHTAIBHBIX 3a4a4 [0 TEME
«BaxHenme HeMeTauibl U UX COCAUHECHUS».

MeTasuibl 4 UX COCAMHEHUS

OO6miasi XapakTEepUCTUKA XUMHUYECKUX JJIEMEHTOB — METAJIOB HAa OCHOBAaHUM UX
nojiokeHuss B llepuonmyeckor cucrteme xumuueckux sieMeHToB J[. M. MenpaeneeBa u
ctpoeHusi atomoB. CTpoeHue MeTauioB. Merainueckass CBSI3b W MeTaUIM4ecKas
KPHUCTAJUTNYECKas peIIETKA. DICKTPOXUMUUECKUN Pl HANPSIKEHUN MEeTAIIOB. PU3NYECKUE U
XUMHUYECKHEe CBOMCTBA MeTayuioB. OOmue crnocoObl mosiydeHus wmetaioB. I[loHsTue o
KOPPO3UH METAJJIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT KOppo3uu. CruiaBel (CTajb, YyT'YH,
JTIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounsie MeTasUIbL: IOJI0KEHKE B [Ieproandyeckoit cucTeMe XUuMUYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa, CTpOEHHE UX aTOMOB, HaXOXJACHUE B mpupoac. PU3nyecKkue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpusl U Kajust). OKCUJIBI U TUIPOKCHUIBI HATpUS U Kamus. [[pumeHnenue
LIEJIOYHBIX METAJJIOB U UX COCIMHEHUM.

[[lemoyHO3E€MENBHBIE METAJUIBI MAarHui M Kalblyii: TojoxeHue B Ilepumoanueckoit
cucreMe xumudeckux 3emMeHtoB Jl. M. MenneneeBa, CTpoeHHE UX aTOMOB, HAXO0XKJICHUE B



npupoze. u3znyueckue u XMMUYECKUE CBOMCTBA MarHus M Kayblus. BakHenne coe1nHEHUs
Kanblus (OKCUI, TUAPOKCH, coyn). JKECTKOCTH BOABI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHui: nosioxkeHne B Ilepumoanueckon cucreme xumuyeckux siemeHToB 1. U.
MenneneeBa, CTpO€HHUE aTOMa, HaXOXAeHUE B pupojae. Guznueckue 1 XUMUYECKUE CBOMCTBA
amroMuHUA. AM(OTEpPHBIE CBOWCTBA OKCH/IA U THAPOKCHIA ATFOMUHUSA.

Kenezo: monoxenne B llepmoanueckoil cucteme Xumuueckux diaemeHTtoB JI. .
MeHneneeBa, CTpOEHHUE aTOMa, HAX0XKAEHUE B pupojae. Ouznueckue 1 XUMUYECKUE CBOMCTBA
xenesa. Okeunpl, Tuapokcuasl u conu xeneza (l1) u xeneza (111), ux cocras, cBolicTBa u
MOy YEHHE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJIEHHE C oOpasllaMud METaUIOB U CIIaBOB, UX (U3MUECKUMHU CBONCTBAMU,
U3Y4YCHHUE PE3YJIbTATOB KOPPO3UU METAIOB (BO3MOKHO HCIIOJIb30BAaHUE BUACOMATEPUATIOB),
0COOCHHOCTEM B3aMMOJICHCTBUS OKCUAA KAJIbIUS U HATPUS C BOAOU (BO3ZMOKHO UCTIOJIb30BAHUE
BHJICOMATEPHUAJIOB), HMCCJICIOBAaHUE CBOMCTB JKECTKOM BOJBI, MpOIECca TOPEHUs JKejie3a B
KHCIIOpOJie  (BO3MOXKHO HCIIOJIb30BAaHWE BHUJACOMATEPUAJIOB), TMPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHus, Kalbllvs, alFOMUHUS, ITUHKA, Kere3a (1) u xeneza
(1), menu (1), HaOIFOACHKME U OMMCAHKE MTPOIIECCOB OKpAIIMBAHUS TUIAMEHN HOHAMHU HATpPHS,
KaJIMs ¥ KaJblUsl (BO3MOXKHO MCIOJIb30BAaHUE BUACOMATEPUAIIOB), UCCIIeIOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AIIOMUHMS U THAPOKCHUAA ITUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aa4
1o TeMe «BaxkHenme MeTamibl U UX COEAUHEHUSD.

XuMHS M OKPYKAKOLIAA cpeaa

BemiecTBa u Matepualibl B MOBCEIHEBHOM KU3HU YesioBeKa. be3omacHoe ucnoiab30BaHue
BEIIECTB U XMMHUYECKUX peakiuil B ObITy. llepBas momolib Npu XUMHUYECKUX OXOrax H
OTPABJICHUSIX.

XHUMHUECKOE 3arps3HEHUE OKPYIKAIOIIEH cpeibl (TTpeenbHas 10myCcTUMasi KOHIICHTpaIus
BemecT, Aanee — [1JIK). Posib XxuMun B pelieHUN SKOJOTHUESCKUX TIPOOIIEM.

Xumuueckuit IKCnepumenm:

M3y4YeHHe 00pa3IoB MaTepUaoB (CTEKIIO, CIIaBbl METAJIJIOB, MOJUMEPHbBIC MAaTEPUAIIbI).

Mesxcnpeomemmnuwie ceasu

Peanu3zanust MeXIpeIMETHBIX CBSI3€M MPHU U3YYEHUH XUMHUU B 9 KJacce OCyIIECTBISAECTCS
yepe3 MCIOJIb30BaHME KaK OOIUX €CTECTBEHHO-HAYUYHBIX TIOHATHM, TaK W TOHSTHUH,
SIBJISTFOIIMXCSI CUCTEMHBIMU JIJIs1 OT/ICJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA.

OO0mue ecTecTBEHHO-HAy4YHBbIC TOHSTHSA: HAy4HBIM (haKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaluW3, CHUHTE3, KiIaccu(ukanus, NEPUOJUYHOCTb, HAOIIOIEHUE,  DKCIEPUMEHT,
MOJICIUPOBAHUE, U3MEpPEHUE, MOJCNb, SBJICHHE, TMApPHUKOBBIA d3(PQPEKT, TEXHOJIOTHS,
MaTepuallbl.

®dusuka: Marepus, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJI, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJA, OJJIEKTPUUECKUW 3apsiji, MPOBOJAHUKH, IOJYIPOBOJIHHUKH,
TUDJICKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TE€IO, 00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KPUCTAJUIMUECKas PEIIETKA, CIUIaBbl, (PU3NUYECKHE BEIUYWHEI,
€IUHULIBI U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.



buonorusi: ¢orocunTes, npixanue, ouocdepa, IKocucTeMa, MUHEpPAIILHBIE YAOOpEHUS,
MHKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpATbl, TOPHBIE TMOPOJIbI, IOJIE3HBIE
WICKOTIaeMbI€, TOTUINBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOTPAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS MPOTPAMMBbI OCHOBHOT'O OOIIEr0 OOpa30BaHUS
JIOCTHUTAIOTCS B X0J1¢ 00yYeHHS XMMHU B €IMHCTBE Y4eOHOU U BOCIIUTATEIBHOMN 1eATEIIbHOCTH
B COOTBETCTBUM C TPAAUIMOHHBIMH POCCHUMCKHUMU COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMU [IEHHOCTSIMH, IIPUHITHIMEA B OOIIECTBE MPABMIIAMU U HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CaMOIO3HAHMS, CAMOPA3BUTHS U COIIMATTM3ALNN 00yYaIOIIUXCSL.

JIMYHOCTHBIE PE3yJbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS
CHCTEMO MO3UTUBHBIX LIEHHOCTHBIX OPHEHTAIMI U PaCIIUPEHUE OIMbITAa ACITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY H HAYYHOMY
HACJIe/INI0, TIOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKHd B KU3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIaJIETh TOCTOBEPHON MH(OpMaLMEN O MePEeIOBbIX TOCTHKEHUSAX U OTKPBITHIX
MHUPOBOM M OTEUYECTBEHHOW XMMUHU, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSIX 00 yCTpOMCTBE
MHpa 1 O0IIEeCTBa;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTaBICHUS O COLMAIBHBIX HOPMAax M MpPaBUJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, = KOMMYHHUKAaTHMBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIEIOBATENbCKOM, TBOPYECKOW M JAPYTUX BUIAX AEATEIBHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW COBMECTHOM AESATENbHOCTH NPH BBINOJHEHUHU YYEOHBIX, MO3HABATEIbHBIX
3aJ1a4, BBIITOJTHEHUH XUMUYECKHX SKCIIEPUMEHTOB, CO3/IaHUM YI€OHBIX TPOEKTOB, CTPEMIICHUS
K B3aMMOINOHMMAHHUIO U B3aUMOIIOMOIIIY B MPOIIEcce 3TON yueOHOM AesITeIbHOCTH, TOTOBHOCTH
OILICHWBATh CBOE TMOBEJCHHE M TMOCTYNKH CBOMX TOBAPUINECH C TO3UIIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHUpPOBO33pEHUYECKHE TMPEACTABIECHUS O BELIECTBE M XUMHUYECKOW peakiuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIISIOIINE OCHOBY IS
MOHWMAHUS CYIIHOCTH HAay4YHOHW KapTHHBI MHUpPA, TMPEICTaBICHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOBI, B3AUMOCBS3SX YEJIOBEKa C MPUPOIHOMN CPEoid, O POJIH
XMMUU B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HAIIPABIICHHBIC HA IIOJIyY€HHUE HOBBIX 3HAHUW TO XWMHH,
HeoOXOoauMbIe A1 OOBSCHEHHMs] HAOIIOAAeMbIX MPOLECCOB W SIBJICHHUM, MO3HABaTENIbHOM,
WH(POPMAIIMOHHOW M YHUTATENbCKOW KYyJIbTYpbl, B TOM YHCJIC€ HAaBBIKOB CaMOCTOSITEILHOM
paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOW JHUTEPATYpPOH, MOCTYMHBIMH TEXHUYECKUMHU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTUH;

HWHTEpEeC K OOYYEHUIO U MO3HAHUIO, JTI0O03HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camMo00pa3oBaHuIO, TPOEKTHOM M MCCIEA0BATEIHCKON NEATEIPHOCTH, K OCO3HAHHOMY BBIOOPY
HampaBJIEHHOCTH U YPOBHS 00yUeHUs B JaJIbHEHIIEM;



4) popMHupPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHWE IIEHHOCTU U3HM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3JI0pPOBbI 00pa3 >KU3HU, OCO3HAHWE IOCJIEACTBUN W HENPUATHE BPEIHbBIX
NpUBBIYCK (YNOTPEOIECHUSI aJKOTOJsl, HAPKOTUKOB, KypEHUs), HEOOXOTUMOCTU COOIIOACHHUS
npaBuJl 0€30MACHOCTH MpPU OOpAICHUH ¢ XMMHYECKHMMH BEIIECTBAaMU B OBITY U peasbHOM
KU3HU;

5) TpyA0BOro BOCIIHTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3yUEHHIO Mpodeccuil U Tpyia pa3IudyHOro pojia, yBaXKEeHUE K
TpyAy U pe3ylbTaTaM TPYIOBOW JESATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE NPHUMEHEHUS
NpPEIMETHBIX 3HAHWM MO0 XUMHH, OCO3HAHHBIM BBIOOD WHIUBUAYAIBHOU TPACKTOPUU
POJIOJDKEHUs 00pa30BaHUsl C YYETOM JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTU K XHMUH,
OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, yCIEHOW MTPO(PEeCCHOHANBHOM IeITeTbHOCTH U
pa3BUTHSA HEOOXOJUMBIX YMEHUMN, TOTOBHOCTH aJJalTUPOBATHCS B NPOPECCUOHATIBHON CPEIE;

6) 3K0JI0rNYecKOro BOCIIUTAHUS

HKOJIOTUYECKH LEJIECO00Pa3HOE OTHOIICHHE K IPUPO/IE KaK UCTOYHUKY >KM3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBaHUs, IOHUMaHUE [IEHHOCTH 3/10pOBOT0 M Oe3omacHoro oOpasza >KU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (U3MUECKOMY U IICHUXUYECKOMY 3J0POBBIO,
OCO3HaHUE IIEHHOCTH COOJIIOACHUS TpaBWiI OE€30MacCHOrO TOBEACHUS NpH padoTe ¢
BEIIECTBAMH, a TAKXKE B CUTYAIIHIX, YTPOKAIOIINX 3/J0POBBIO U JKU3HH JIIOJICH;

CIIOCOOHOCTH TPHUMEHATH 3HAHUS, MOJIydaeMble MPH W3YYCHHH XUMUU, JUISI PEIICHUS
3a/a4, CBSA3aHHBIX C OKpY)XKalolled NpUPOJHON cpemo, sl TOBBILIECHUS YPOBHS
HKOJIOTUYECKON KYJIbTYphl, OCO3HaHMsI TJI00AJIBHOIO XapakTepa 3KOJOTHYECKUX MpoOieM U
nyTeld WX PEeUIeHHs] MOCPEICTBOM METOJOB XHWMHH, IKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS
PYKOBOJICTBOBATHCSI UM B TTO3HABATEIbHON, KOMMYHUKATUBHOW U COIIMATLHON MPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeranmpeaMETHBIX pe3yJbTaTOB BBIICISIOT 3HAUYUMBbIE JUIsI (POPMHUPOBAHUS
MHPOBO33pEHHUS OOIIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, IPUHITUII, TUIIOTe3a, (PakT, cucTteMa,
MIPOIIECC, IKCIIEPUMEHT U JIPYTO€.), KOTOPHIE NCIIOIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YIEOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUN U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHHUE
0 1IEJIOCTHOM Hay4YHOU KapTUHE MUPA, U YHUBEPCAJIbHbIE yueOHbIE IEHCTBUS (T03HABATENIbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOPbIE 00eCreynBaT (POPMUPOBAHUE TOTOBHOCTU K
CaMOCTOSITEJIbBHOMY IJIAHUPOBAHUIO U OCYILIECTBICHUIO YUEOHOU NEATETbHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA

ba3zoBble JJornueckue aeicTBUA:

YMEHHsI HUCHOJb30BaTh MNPHUEMBI JIOTMUYECKOTO MBIIUICHUS TpPU OCBOECHUM 3HAHUM:
pacKpbiBaTh CMBICT XWMHUYECKHUX MOHATHM (BBIAENSATh MX XapaKTEepHbIE MPU3HAKH,
yCTaHaBIMBATh B3aUMOCBS3b C IPYTUMH MOHATHSIMH ), UCTIOIH30BAThH MOHATHS ISl 00BICHEHUS
OTNIENBbHBIX (DAaKTOB M SIBJICHWM, BHIOMPATh OCHOBAHHWS W KPUTEPHH I KiIacCU(DUKAINH
XUMHUYECKHUX BEIIECTB M XMMHYECKHUX PEaKIUi, yCTaHaBIUBaTh NPUUYMHHO-CIIEICTBEHHbBIC
CBSA3M MEXIy OOBEKTaMHM H3Y4YEeHHs, CTPOUTH JIOTHUYECKHE pacCyXaAeHUs (MHAYKTUBHBIE,
NEeAYKTUBHBIE, 10 aHAJIOTUH), I€JaTh BBIBOJIbI U 3aKIIFOUCHUS;



YMEHHUE NPUMEHSATH B MPOILECCE MO3HAHUSA MOHATUS (IPEIMETHBIE U METANPEIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIM, UCHOJIb3yEMbIE B XUMHH, IPEeOOpPa30BBIBATH LIMPOKO
IPUMEHSEMbIE B XUMHUH MOJIEIbHbBIE MIPEICTABICHHS — XUMUYECKUHN 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYECKasgs (QopMysa U ypaBHEHHE XHMHUYECKOH pEaKIMH — TMpPU pPEIIeHUH yueOHO-
MTO3HABATEJIbHBIX 3a/Ja4, C YYETOM OSTHUX MOJEIBHBIX IPEACTABICHUA BBIABIATh U
XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKU U3Y4a€MbIX OOBEKTOB — XMMUYECKUX BEUIECTB U
XUMHUYECKUX PEAKLUil, BBISIBISITh OOIIME 3aKOHOMEPHOCTH, IPUUUHHO-CIICCTBEHHBIE CBA3U U
IPOTUBOPEYHS B U3y4AEMBIX MPOLECCAX U SBICHUIX.

Ba3oBble uccienoBarenbckue 1eiiCTBUA:

YMEHHUE HMCIOJIb30BaTh MMOCTABJIECHHBIE BOMPOCHI B KAYE€CTBE MHCTPYMEHTA MO3HAHUSA, a
TaK)K€ B KauyeCTBE OCHOBBI Uil (POPMHUPOBAHUS THIOTE3bl IO IPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

OpUOOpPETEHUE OIbITAa M0 IUIAHUPOBAHMIO, OPTaHU3ALMU U MPOBEJIECHUIO YUYEHUYECKUX
AKCIIEPUMEHTOB, YMEHUE HAOII0aTh 32 XOJIOM IPOIEcca, CAMOCTOATENILHO MPOTHO3UPOBATh
€ro pe3yJbTaT, PopMyIHpOBaTh 000OIIEHHS U BEIBOJBI 110 PE3YJIBTATAM MTPOBEAEHHOIO OMBITA,
UCCIJIEIOBaHMsI, COCTABIIATh OTUET O MPOJAEIaHHON padoTe.

Pabora ¢ nndopmanueii:

YMEHUE BbIOMPaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO PA3IUYHBIX BUOB
u (QopM MpeacTaBieHUs, MOIYYaEMYyK M3 pPa3HbIX HCTOYHHUKOB (HAy4YHO-TIOMYJIsIpHAs
JUTEpaTypa XUMHUYECKOTO COJEp)KaHMs, CIpaBOYHbIE MOcoOus, pecypcbl WHTepHeTa),
KPUTHUYECKH OLICHUBATh MPOTHUBOPEUMBYIO U HETOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE IPUMEHSATH PA3JIMYHbIE METO/IbI U 3aIPOCHI IPU NOUCKE U 0TOOpEe HHPOPMALK U
COOTBETCTBYIOIIMUX JIAHHBIX, HEOOXOJMMBIX AJI BBIMOJHEHUS YYEOHBIX U MO3HABATEIbHBIX
3a7lad  ONpEAENIEHHOr0 TUMNa, MpUOOpETEeHHWE OmbiTa B  O0JACTH  KCIOJB30BAHUS
MH(GOPMALIMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJOTHM, OBJaJeHHE KyJIbTYPOM aKTHBHOIO
HCIIOJIb30BaHUSl PA3IMUHBIX MOUCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMpPATh ONTHUMAJIBHYIO
dbopMy mpencTaBieHUs MHPOPMAMU U WUIIOCTPUPOBATH pelllaeMble 3a7aud HECIOKHBIMU
CXeMaMu, IarpaMmmamu, IpyrumMu popmamu rpa@uky U uX KOMOMHALMSIMU;

YMEHHUE MCHOJb30BaTh W AHAIM3UPOBATH B MpolLEcce YUYEOHOW U HCCIENOBATENbCKOM
AESTeIbBHOCTY HMH(POPMAIMI0 O BIUSHUU [POMBIIIJICHHOCTH, CEJIbCKOTO XO3SMCTBA H
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAKOIIEH PUPOIHOM Cpebl.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHBbIC Yy4eOHbIE 1eHCTBUS:

yMEHHUSl 3aJaBaTh BOINpPOCHl (B XoAe Jauanora M (Wiau) JUCKYCCUM) TO CYIIECTBY
oOcyxnmaemMoi TeMbl, (OPMYITUPOBaTh CBOM MPEMJIOKEHUS OTHOCUTENIBHO BBIMOJHEHUS
MPEUIOKEHHOW 3a/1a4u;

YMEHUS MPEACTABIATh IOJYYECHHBIE PE3YJIbTAThl IO3HABATEIBHOM JESITEIBHOCTH B
YCTHBIX M TNHCBMEHHBIX TEKCTaX; JejlaTh MPE3CHTAIMI0 Pe3yJbTaTOB BBINOIHEHUS
XUMHUYECKOTO  JKCIepUMEHTa (J1abopaTOpHOTO  OmbITa, JlabopaTOpHOW pabOTHl  TIO
MCCJIETOBAaHUIO CBOMCTB BELIECTB, YU€OHOTO MPOEKTA);

yYMEHHs y4eOHOT0 COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHON MO3HABATEILHOU U
UCCIIEIOBATENbCKON JESATENIBHOCTH MPU PEIICHUHM BO3ZHUKAIOLIMX MPOOJEM Ha OCHOBE yuyéTa



00X WMHTEPECOB M COTJIACOBAHUS MO3UIUN (OOCYXKIEHUS, OOMEH MHEHUSMHU, «MO3TOBBIC
HITYPMBbD», KOOPAUHALIMS COBMECTHBIX IEUCTBUM, ONIpeiesIeHne KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIe 1elCTBHS:

YMEHHE CaMOCTOSITEILHO ONMPEIEATh LEJIH ACSITEIbHOCTH, IIIaHUPOBATh, OCYIIIECTBIATh,
KOHTPOJIUPOBATh M TIPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTH, BHIOMPATH
HaumOosiee »H(p(QeKTuBHbIE CHOCOOBI pelieHusT Yy4eOHbIX U [O3HABaTENbHBIX — 3ajad,
CaMOCTOSITEJIbHO COCTABJISTh WM KOPPEKTHUPOBATH MPEUIOKEHHBIN aJITOpUTM JIEUCTBUMA MpU
BBITIOJIHCHUM 33J]aHUi C y4€TOM TMOJYyYEHUS HOBBIX 3HAHWUA 00 HM3ydaeMbIX OOBEKTaxX —
BEILIECTBAX U PEAKIIUAX, OLICHUBATH COOTBETCTBUE MOJYYCHHOTO pe3yibTaTa 3asiBJICHHOM 1IEJH,
YMEHUE UCIO0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB [0 OCBOCHHUIO 0053aTE€NBbHOTO COACpKaHUS,
YCTAHOBJICHHOTO JaHHOUW denepaibHOll paboueld MporpamMmol, BBIACISIOT: OCBOCHHBIC
00yYaloIMUMUCA Hay4YHbIC€ 3HAHUS, YMEHHUS M CHOCOOBI JEWCTBUM, crneruduueckue s
peaMEeTHON 00macTu «XUMUS», BUIBI JCSITEIBHOCTU IO IMOJTYYEHHUIO HOBOTO 3HAHUS, €r0
UHTEpHIpEeTalUu, MPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3INYHBIX YU€OHBIX M HOBBIX CUTYAIIHIX.

K koHIiy o0yueHus B 8 kJiacce npeamMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIINXCS] YMEHUM:

e PACKpPBIBATh CMBICII OCHOBHBIX XMUMHUUYECKUX MOHSATUNA: aTOM, MOJIEKYJIa, XUMUYECKUI
AJIEMEHT, TMPOCTOE BEHIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OJHOpPOJIHAs U
HEOJHOPOJIHAsA), BaJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs WU MOJICKYJIsipHAs Macca,
KOJIMYECTBO BEIIIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBasl OIS XHMHUYECKOTO
AJIEMEHTa B COCIMHEHUH, MOJISIPHBIA OO0BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, COJIb,
AIEKTPOOTPULIATEBHOCT, CTEIEHb OKHUCIICHHS], XUMHUYECKast peakius,
KIaccu(ukanuysa peakiui: peakiud COCIUHEHMs, PEaKlUU pPa3IoKEHHUS, PEeaKIuu
3aMeIleHUsI, peaKIIMi OOMEHa, SK30- M DHJIOTEPMHUUECKUE PEAKIUH, TEIIOBOU d(DdeKT
peakIuu, siAPOo aToMma, FJIEKTPOHHBIN CJIONW aToma, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBSI3b, TOJISIPHAS W HETOJSpHAs KOBaJICHTHAs CBSI3b, MOHHASI CBSI3b, MOH,
KaTHOH, aHUOH, PacTBOp, MAccoBasi JOJs BellecTBa (MPOIEHTHAs KOHIIEHTpAIus) B
pacTBope;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKUX TMOHATUUW U MPUMEHATH ITH
MIOHSATHUSI TIPU ONMCAHUU BEIIECTB U UX MPEBpaIICHUH;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJMKY JJIi COCTaBiieHUs (OpMys BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

e ONpPENENATh BAJCEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHHSIX, CTEMEHb
OKHCJICHUSI DJIEMEHTOB B OHWHAPHBIX COCJAMHEHHUSX, MPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIacCy COEAMHEHHM 1o ¢opMynaMm, BHUJ XUMHUYECKOW CBS3U
(KOBaJICHTHAsl U MOHHAs1) B HEOPraHUYECKUX COCJIMHEHUSIX;

e packpeiBaTh cMmbIca [lepuoanmueckoro 3akona J[. 1. MenneneeBa: 1€eMOHCTpUPOBATH
NOHUMAaHUE TMEePUOJIMYECKON 3aBHCHUMOCTUA CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT HX



nosnoxkenuss B Ilepmoanueckoil cUCTEME, 3aKOHOB COXPAaHEHMS MacChl BEIIECTB,
MIOCTOSTHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOTraapo;
ONMKCHIBATHL M XapaKTepu3oBaTh TaOmuuHyro Qopmy Ilepuonnyueckoit cucTembl
XUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh NMOHATUS «IJIaBHas noArpynna (A-rpymnmna)» u
«nobouHasg noarpynna (b-rpynma)», mamele u OoJyibIIME€ NEPHOABI, COOTHOCUTH
0003Ha4YeHUs, KOTOphIe nMetoTcs B Tabnuie «llepuomnyeckas cucreMa XUMHUECKUX
snemeHToB J[. 1. MenaeneeBa» ¢ YUCIOBBIMUA XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMUYECKUX OHJIEMEHTOB (COCTaB M 3apsn fAlpa, oOIlee 4YHUCIO DBJIEKTPOHOB U
pacupeesieHue uX Mo AIEKTPOHHBIM CIIOSM);

KJIacCU(PUIIUPOBATH XUMHUYECKUE FIEMEHThI, HEOPTaHUYECKHE BEIIeCTBA, XMMUYECKIE
peakuuu (MO YUCIYy M COCTaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIJIOBOMY
apdekry);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMUHBIX
KJIaCCOB, TOJATBEpPXKJasi ONHCAaHUE MpPUMEpPaMU  MOJEKYJSAPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

IPOTrHO3UPOBATh CBOWMCTBA BEIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MTPEBPALICHUN B PA3IMUYHBIX YCIOBUSX;
BBIYHUCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEUIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 AJIeMEHTa Mo (popMyJie COETMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;

IPUMEHSTh OCHOBHBIE ONEPAlMM MBICIUTEIBHON JEATEIbHOCTH — aHAJU3 U CUHTE3,
CpaBHEHHUE, 0000IIEHHE, CUCTEMATH3ALNIO, KIaCCU(PUKAIINIO, BHISIBICHUE TPUYMHHO-
CJIEJCTBEHHBIX CBSI3€M — JIJI1 M3YUYCHHUSI CBOMCTB BEIIECTB M XMMHUYECKHX pPEAKIIUH,
€CTECTBEHHO-HayYHble  METOAbl  TO3HAaHUs —  HaONIOAEHWE,  HU3MEpPEHHE,
MOJICTTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICJICHHBIN);

ClieloBaTh TMpaBWJaM TOJB30BaHHUS XWMHUYECKOW TIOCY0M ©  Ja0OpaTOPHBIM
00Opy/IOBaHUEM, a TaKXKe IMpaBUJIaM OOpAICHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSMU T10 BBIITOJIHEHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYEHHUIO
U coOMpaHUI0 ra3000pa3HbIX BEIIECTB (BOJAOPOJa W KHUCIOPOA), MPUTOTOBICHUIO
PacTBOPOB C OIPEACIEHHON MacCOBOM J0JIEN PACTBOPEHHOTO BELIECTBA, INIAHUPOBATH
Y IPOBOJAUTH XUMUYECKHE IKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEJIOYEN U
KHUCJIOT C MOMOIIbI0 UHANKATOPOB (JaKMyC, peHoJIPTaIenH, METUIOPAHK U APYTHE).

K xoHiy oOyueHus B 9 kjiacce npeaMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:

PAacKpbIBaTh CMBICII OCHOBHBIX XWMHYECKHX MOHSATHI: XMMHYECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEILECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPUILIATENIBHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKasi peaklus, XUMHYecKas
CBAA3b, TEIIOBOM 3(PGEKT peakinu, MOIb, MOJISIPHBIA 00BEM, PACTBOP, DJIEKTPOIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAs] UCCOLMAIUS, pEakUud HOHHOrO OOMeEHa,
KaTaJu3aTop, XUMHYECKOE paBHOBecHE, OOpaTHUMble M HeoOpaTHMbIE peakluH,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ pEaKLUUH,  OKHUCIUTENb,  BOCCTAHOBUTEIID,



OKHCIIGHHE M BOCCTAHOBJICHHE, aJIOTpONHsi, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(KOoBaJICHTHasi, HMOHHAas, MeETA/NIMYECKas), KpUCTAIIMYECKas pelETKa, KOppo3us
METaJUIOB, CIUIABBbI, CKOPOCTh XMMHYECKOM pEaKkuuu, IPEeAesIbHO OIyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

WJUTKOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMHMYECKHX IMOHATHUM W NPUMEHATH 3TH
IIOHATHSI IIPYU ONMCAHUY BEIIECTB U UX NPEBPALICHUN;

UCIIOJIb30BaTh XMMHMUECKYI0 CHMBOJMKY ISl COCTaBleHUS (OpPMyJ BELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

ONPENENATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XMMHUYECKHX OJJIEMEHTOB B
COCIMHEHUAX PA3IUMYHOIO COCTABA, NPUHAIIECKHOCTH BELIECTB K ONPENCIEHHOMY
KJIaCCy COEAMHEHMN MO (QopMysiaM, BUJ XUMHUYECKON CBS3M (KOBAJICHTHAsl, HOHHAs,
METaJJIMYecKasi) B HEOPraHMYECKUX COEIMHEHUSX, 3apsii HOHA [0 XUMHYECKOH
dbopMyIie, XapakTep Cpebl B BOJHBIX PacTBOPAaX HEOPTaHUYECKUX COCAMHEHUU, THI
KPUCTAUINYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicha [lepuoanyeckoro 3akona [1. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro MOHMMAaHME: ONUCHIBATh U XapaKTepu3oBaTh Ta0IMuHy0 hopmy Ilepuonnueckoit
CUCTEMbl XMMHUYECKHUX 3JIEMEHTOB: pa3jiuyarh IOHATUS «rjaBHas mnoarpynna (A-
rpynmna)» u «mnodbouynas noarpynna (b-rpynma)», Maneie uw Oonblve NEPHOIBL,
COOTHOCUTh O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B IEPUOAMYECKON Tadnuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTAB U
3apsij sizipa, 001ee YUCIIO0 FIEKTPOHOB U paclpeesIeHUue UX MO 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHMHM CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IIPEAENAX MAJIBIX MEPUOJOB U IJIaBHBIX MOATPYIII ¢ YYETOM CTPOCHUS
MX aTOMOB;

KJIAaCCU(PUIIMPOBATH XUMUYECKUE JIEMEHThI, HEOPraHUUECKHE BEIIECTBA, XUMUYECKUE
peakuuu (MO YMCIy U COCTaBY YYacCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETNIEHEW OKUCIIEHUS XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIME MU cHeUpUYECKUEe XHMHUYECKHE CBOMCTBA
IIPOCTBIX U CIOKHBIX BEIIECTB, OATBEPKIast ONMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

COCTaBJIATh YPABHEHUS DJIEKTPOJIUTUYECKOU TUCCOLMALMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE U COKpAUIEHHBIE YPABHEHUSI PEAKIIMi HOHHOTO 0OMeHa, YPaBHEHUS PEaKInH,
MOATBEPKAAIOIINX CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXKAY BEIIECTBAMHU
Pa3IM4YHBIX KJIACCOB;

PaCKpbIBaTh CYILIHOCTHh OKHUCIIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOTO OaaHca ATUX PeaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUSA, BO3MOKHOCTH
MIPOTEKAHNS XUMUYECKHUX MPEBPALLICHUIN B Pa3JINYHBIX YCIOBUSAX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJTII0 XMMHYECKOTO 3JIEMEHTa 10 (opMyJie COETUHEHHSI, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MIPOBOAUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKON PEAKLIUN;



coOnrofaTh MpaBuia TMOJb30BAHUS XMMHUYECKOH TOCYAOM U J1abOpaTOpHBIM
00OpyIOBaHMEM, a TaK)Ke TpaBUiIa OOpAIICHHS C BELIECTBAMU B COOTBETCTBHH C
MHCTPYKLHMSMU TIO BBITIOJHEHUIO JTa00PATOPHBIX XUMUYECKHUX OIBITOB IO MOJTyYEHHIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YTIEKUCIIOTO ra3a);

MPOBOANTH PEAKIINH, TOATBEPKIAIONINE KAUeCTBEHHBIM COCTAB Pa3IMYHBIX BEIECTB:
pacrmo3HaBaTh OMBITHBIM TYTEM XJIOpUI-, OpoMHI-, MOAUA-, KapOoHaT-, (ocdar-,
CUJIMKAT-, CyJib(}aT-, TUAPOKCHI-MOHBI, KATHUOHBI aMMOHHUS U HMOHBI H3Y4YEHHBIX
METAaJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHWYECKHX BEILECTB;
MPUMEHSTh OCHOBHBIC OIEpAIlM MBICITUTENBHON ACSITENIbHOCTA — aHAIU3 U CHHTE3,
CpaBHEHHE, OOOOIICHHE, CUCTEeMAaTHU3aIMIO, BBIABICHUE MPUIMHHO-CIIECICTBEHHBIX
CBsi3ed — JUIA M3YYEHHS CBOMCTB BEIIECTB MU XHMHUUYECKUX DPEaKLUH, €CTECTBEHHO-
Hay4YHble METOJbl TO3HAHUSA — HAOJIOAEHWE, W3MEpPEeHHe, MOJAEITUPOBAHNUE,
HKCIIEPUMEHT (pEajbHbI U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoandecTBo yacoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XHMHYECKHE MOHITHS
Xumust — BaxkHas o0J1acThb

11 €CTECTBO3HAHUS U 5 5 bubnuoreka [{OK

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

YyeJIOBEKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopon. [lonstue 6 bubmmoteka IIOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 3 1 bu6nmorexa LIOK

' U COJISIX https://m.eds00.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBAHUSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE p€aKkuuu



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bubnunoreka LIOK
Hroro nio pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 8 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pazaeny 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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Paszpnen 4. Xumus u okpyxaromasi cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [lonstue o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuiia
paboThI B 1a00paTOPUU U TIPUEMBI bubmmoreka [JOK
3 1 1
oOparieHust ¢ 1ab0opaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa [JOK
a N buMep https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
bubnmorexa LIOK
6 ATOMEI H MOTEKYJIb! . https://m.edsoo.ru/ff0d2a6¢c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmoreka [IOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u c10KHBIE BEleCTBa 1 bubmorexa [TOK
P t https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK
10 Xumuueckas popmyia. BareHTHOCT https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubnuoreka [IOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCcChl BEIIECTB. bubmuoreka [IOK
XUMUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEILIECTBA [0 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHX PEAKIIHIA
Knaccudukanus XuMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IIeHne U Bubmmorexa [IOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUH
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcakuumn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kuciaopoa — smemeHT u bubmorexa HOK
Ayxa. pos https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKkne U XMuMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
poAa tp . https://m.eds00.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI TToTy4eHusT KHCIIOpoia B
23 71a00paTOPHUH U IIPOMBIIIICHHOCTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar ;13He1§1/1e(11;03 . a, CIIOCOOBI Zro bubmorexa LOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa [JOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u nmpocroe bubmuoreka [IOK
BeecTBO. Haxoxaenue B npupojie https://m.edsoo.ru/ff0d4dd0
08 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bubnunorexa LIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IlonsATHE 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI osTydeHus BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOnpanue BOgOpoIa bubmorexa HOK
i onp HOPOAS, https://m.edsoo.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA rasa 10 €ro N3BECTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[UU HA OCHOBE bubmorexa HOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. ITonsitue 00 bubnuoreka [{OK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HacpliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmmnoreka HOK
ONpeAcIEHHON MAacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponsHast padora Ne2 o reme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCcTaB, KJIacCUpUKaIs, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bub6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kmaccudukanms, bubnunoreka LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) I'IIE)J'I )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBA
ITpakTruyeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX brbmmorexa LTOK
. P https://m.edso00.ru/00ad9a50
COEIMHEHUI
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
| bubnmorexa LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUN

bubnunorexa LIOK

51 XUMUYECKUX AIeMeHTOB. [loHsaTHEe 0
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [leproauueckast cucrema Bbu6muotexa [JOK
XUMHUYECKUX dieMeHToR /1. M. https://m.edsoo.ru/00ada52¢c
Menpeneena
53 [Tepuonpl, rpymmbl, IO TIbI bubmorexa OK
P > TPYIITIEL TOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J10UeK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
pro https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubnuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenneneeB — y4y€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB
but6mmoreka [IOK
58 XUMHUYECKUX DJIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
bubnuotexa [JOK
59 Honnas xummudeckas CBs3b 1

https://m.edsoo.ru/00adac34
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60 KoBaneHnTHast nosnsipHasi XuMHYECKas 1 Bu6mumotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenonsipuas 1 bubnmnoreka HOK
XUMUYECKasl CBI3b https://m.edsoo.ru/00adaab9
bub6numoreka [IOK
62 Creners okHCICHuA . https://m.edSO(I)l.rUIOOadanS
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [{OK
peakuuun https://m.eds00.ru/00adb076
bu6nmnorexa LIOK
64 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 https://m.e dsog)_.[ru 100adb076
KonTponbsHas padora Ne
65 «CTp(I'))eHI/Ie aT(I))Ma. Xnﬁ;q:;;m 1 bubmmorexa [JOK
https://m.edsoo0.ru/00adb486
CBSI3b»
66 PezepHbiit ypok. O6o0meHnE 1 1 Bu6mmoteka [IOK
CHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O606111eHNE U 1 bubmuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6o011eHNE U 1 bubmuoteka [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMUYeCKOM CBSI3U U THITBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel no reme

5 «[ToBTOpEHue u yrnyonaeHue 1 1
3HaHWI OCHOBHBIX Pa3/elioB Kypca
8 kiacca»

5 Knaccugukanus XuMmuaeckux 1 bu6muoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIIHUAOIIHNC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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Ha CKOPOCTb XUMHYSCKOMN pCakuuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIuTeNbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 ncconuanuu. CUIbHEIE U cl1a0bIe bubmorexa LOK
A HHatH. https://m.eds00.ru/00adcd68
AIEKTPOJIUTHI
11 Honnrle ypaBHEHHS peaKMil bubmorexa LHOK
P bearh https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
JIACCOIHAIAN
XHMHYECKHE CBOMCTBA COJIEH B
13 CBETE MpEICTaBICHUH 00 bubmmorexa [TOK
pea N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 [lonsaTHe o TUAPOIH3E COIEHt bubmmorexa [TOK
AP https://m.edsoo0.ru/00add9d4
15 O06o0011eHne U cucTeMaTu3aIus bu6moteka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Perenne dKCIepuMeEHTATBLHBIX bubmmorexa TIOK
P https://m.edsoo.ru/00addbfa
3a7a49»
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmoreka [JOK

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XHUMUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa HOK
PAMED https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/IS CBOMCTBA, ITOJTyYCHHE bubmorexa HOK
’ ya ’ https://m.edsoo.ru/00adel104
MIPUMCHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[TonyueHne COISTHON KUCIOTHI bubmorexa [JOK
yi . . ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEHUSIM
21 XUMHYECKUX PEaKIUi, €CIIU OJIUH bubmorexa [JOK
PeaKHH, A https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BbITKE

99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxosxxnenue cepsl u eé bubmuorexka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u XI/III:\)/[I/IIICCKI/IC bubmmorexa LIOK

. https://m.eds00.ru/00ade802
CBOICTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢busnyeckue 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO cI1ocoba bu6muoreka [JOK

MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COETUHEHUSIMH CEPBI

Brlunciienue MaccoBOM J0IU

bub6numoreka [IOK

27
BBIXOJ[a IPOYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeeab
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa
AMMHaK, ero Gpu3ndYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ yi https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tonyuenne aMmMHuaka, U3y4eHUE buGnuorexa [IOK
yqv 13V https://m.eds00.ru/00adf180
€ro CBOIMCTB»

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bubmuorexka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XUMHUYECKOE bubnnorexa [JOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng hochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne " bubmmorexa [IOK

p N https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHUe
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

bu6nmoreka [IOK

35 npupoze, GusndecKue u
pupoze, ¢ 8 https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOICTBA
Oxkcupl yriaepoja, ux puznyeckue
1 XUMHUYECKUE CBOKUCTBA.
36 DKOJIOTHYECKUE IPOOTIEMBI bubnnorexa [JOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYrosjapHas KUCIIOTa U €€ COJIH bubnnorexa [JOK
https://m.edso0.ru/00ae006c
[IpaxTuueckas padora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MTOHATHUS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubnmorexa [JOK
p B https://m.edsoo.ru/00ae054¢e
COCTMHEHUSX YIIIepo/ia
40 Kpemunii u ero coequHEeHHUS bubnmorexa [JOK
p 8 https://m.edso0.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoreka [IOK
3a7a4 o TeMe «Baxkneimme https://m.edsoo.ru/00ae0bf2
HEMETAJIBI U UX COCIUHEHUA
KonrtponsHas padora Ne3 o reme
N bubmuoreka [{OK
42 «Baxueiinme HeMeTayUIbl U UX

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metajuinieckas CBsi3b U

bubnunoreka LIOK

43
MEeTaJUInYecKas KpucTajaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIIEKTPOXUMUYECKUH DS, buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
P . https://m.edsoo.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 IToHsATHE O KOPPO3UU METAIIIIOB bubnmorexa IOK
pp https://m.edsoo.ru/00ael1278
bu6mmoteka IIOK
47 €JI0YHBIE METAJLIBI
m https://m.edsoo.ru/00ael4b?2
48 Okcuabl ¥ THAPOKCU/IBI HATPUS U bubmuorexa [IOK
KaJTus https://m.edsoo.ru/00ael4b?2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KabIIUM ¥ Maraui https://m.edsoo.ru/00ae15e8
50 Baxueinue coequHEHNU KaJbIAA Bubmiorexa HOK
A H https://m.edsoo.ru/00ael5e8
51 O0001IeHre 1 cCUCTEMAaTU3aIHs
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[TpakTuyeckas pabora Ne 6 o Teme

bubnunorexa LIOK

>3 "}KGCTKOCTB"BOHH 1 METOARL €€ https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 Admtomuiii https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBAa OKCHJIA U Bu6muoteka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnnorexa [JOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3ALIUS
3HAHUU
[IpakTuueckas padota Ne 7.
59 Pemrenne skcriepUMEHTAIBHBIX bubmmnoreka HOK
3a7a4 1o reme «BaxHeimue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COSTUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIU OJUH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
Kontponbnas padota Ne4 o teme
62 «BaxHele MeTauIbl U UX

COETMHEHU S
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHeIil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ad9cb?
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

O.C. I'a6bpuensn, N.I'. Octpoymos, C.A. CnagkoB. Xumus 8 kiacc. YueOHUK IS
obmieoOpa3oBarenbHbIX opranu3amuii. M. [Ipocsemenue. 2024
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PaGouas Terpaab

TeTpanb JJI1 J'Ia60paTOpHI>IX OIIBITOB M IMPAKTHYCCKUX pa60T

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Metoauyeckoe nocobue. Ypoku xumuu B 8 (9) kinacce

BuneonemoncTpanyu

COopHUK 3a71a4 U yIpaKHEHH

[TpoBepouHbIE€ U KOHTPOJIbHBIE PAOOTHI

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
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https://resh.edu.ru

https://educont.ru

https://uchi.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://educont.ru/
https://uchi.ru/




