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HOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamMmma TO XMMHHA Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJICHA HAa OCHOBE TpeOOBaHMN K
pe3yapTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO 001Iero oopasoBanus, mpeacrasieHHsx B DTOC 000,
a TaKke Ha OCHOBE (elepaibHOI paboueil MporpaMMbl BOCIHTAHHS U C YIETOM KOHIICTIIIMHU MPEMOAaBaHUS YUEOHOTO IMpeaMera
«XuMus» B 00pa30BaTeNbHBIX Oprann3anusax Poccuiickoit @enepanmu.

[Iporpamma 1mo XuMuM Na€T MPENCTABICHUE O IENAX, OOIICH CTpaTeTHu OOyYCHHUsS, BOCIIUTAHUS U PA3BUTHS OOYUYAFOIIUXCS
CpeICTBaMM YU4eOHOTO TMpenMeTa, YCTaHABIMBAET 0053aTEIbHOE MPSIMETHOE COIEPIKaHue, MPETyCMaTPUBACT PACIIPEICICHUE €ro 10
KJIaccaM W CTPYKTYPUPOBAHHE IO pasjeiiaM M TeMaM IPOrpaMMbl MO XUMHUH, OMNPEASISICT KOIWYCCTBCHHBIE M KaueCTBEHHBIC
XapaKTEPUCTUKUA COACPIKAHUSA, PCKOMEHIYEMYIO IIOCICAOBATCIBHOCTh W3YUCHHS XHMHH C YIETOM MEXKIPEAMETHBIX |
BHYTPHIIPEIMETHBIX CBS3CH, JIOTHKH y4eOHOrO MPOI[ecCca, BO3PACTHBIX OCOOCHHOCTEH OOYYaIONIMXCS, ONpeAeseT BO3MOKHOCTHU
mpeaMeTa Il pean3alii TpeOOBaHUN K pe3ysibTaTaM OCBOCHHWS OCHOBHOW 00pa3oBaTENBbHOW MPOTrpaMMbI HA YPOBHE OCHOBHOTO
obrrero oOpa3oBaHus, a TakkKe TPeOOBaHHMN K pe3ylnbTraTaM OOYYCHHS XMMHU Ha YPOBHE II€JCH M3y4CHHs MPEIMETa U OCHOBHBIX
BHJIOB y4eOHO-TIO3HABATEIBHON JAEATEIILHOCTH O0YUAIOIIET0Cs TI0 OCBOCHHUIO YIeOHOr0 COICPIKaHus.

3HaHHE XUMHH CIY)KUT OCHOBOW Ui (DOPMHPOBAHUST MHPOBO33PEHHS 00YUAIOIIErocs, €ro MPEeICTaBICHHI O MaTepPUATbHOM
€IMHCTBE MHpa, BAXKHYIO POJb UTPAIOT (OPMHUPYEMbIC XMMHUECH MPEICTABICHUS O B3aUMOIPEBPANICHUAX YHEPTUH U 00 IBOJIOIMU
BEIIIECTB B IPHUPOJIE, O MYTIX PEIICHHS II00aTbHBIX MPOOJIEM YCTOWYMBOIO Pa3BHUTHUS UYEIIOBEUECTBA — CBHIPHEBOM, IHEPTETUYCCKOM,
MTUINEBOM U KOJIOTHIECKOM 0€30MacHOCTH, IPOOIEM 3IPaBOOXPAHCHUS.

N3yyenue xumuu:

CHOCOOCTBYET pealiu3allid BO3MOXKHOCTEW JUIsi CaMOpa3BUTHSL W (OPMHUPOBAHMS KYNbTYpbl JHYHOCTH, €€ oOmed |
(YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHHE MBIIUICHUS] M TBOPYECKUX CIIOCOOHOCTEH OOYYarolMXCs, HABBHIKOB MX CAMOCTOSITEIHLHOM
y4eOHOI NIesITeNbHOCTH, IKCIIEPUMEHTAIBHBIX M HUCCIIEI0BATENbCKUX YMEHHH, HEOOXOIUMBIX KaK B TIOBCEAHEBHOH YKM3HH, TaK U B
npodeccHOHANBHOM JIeITENbHOCTH;

3HAKOMUT CO CHeI_II/Id)I/IKOI‘/II Haquoro MBIIUJICHUSA, 3aKJIaAbIBA€CT OCHOBBI IICJIOCTHOI'O B3IJIdJa Ha CIHHCTBO l'IpPIpO)I]:I u
YeJI0BEeKa, SIBJISICTCS OTBETCTBECHHBIM 3TarnoM
B (hOPMUPOBAHUH €CTECTBEHHO-HAYYHON IPAMOTHOCTH O0YyYarOIHXCS;

croco0cTByeT pOPMUPOBAHHIO IIEHHOCTHOI'O OTHOIIEHHSI K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K IIPUPOJIE, K YEIOBEKY, BHOCHT
CBOM BKJIaJ B 9KOJIOTHYecKoe 0Opa3oBaHNe 00YJarOIIHXCs.

JlaHHble HampapjieHHs B OOYYCHUM XHMHHM OOECIIEYMBAIOTCS CHElU(pUKON colepKaHus y4eOHOro MpeaMera, KOTOPbIH
SIBIIICTCA MIEIarOTMYEeCKH aJalTUPOBAHHBIM OTpa)keHHEM 0a30BOM HAyKHM XMMHHU Ha ONPeNeIEHHOM JTare e€ pa3BUTHUS.

Kypc xuMuu Ha ypOBHE OCHOBHOI'O OOLIEr0 0O0pa3oBaHMS OPUEHTHPOBAH Ha OCBOCHHUE OOYYAIONIMMHUCS CHCTEMBI
MIEPBOHAYAIBHBIX TOHATUNH XMMHH, OCHOB HEOPTaHMYECKOW XMMHH W HEKOTOPBIX OTHACNBHBIX 3HAUYMMBIX MOHATHI OpraHUYEecKOit
XUMHMH.

CrpykTypa coJiep:kaHus IIPOrpaMMBbI [0 XUMHHU c(hOPMHUPOBaHA HA OCHOBE CUCTEMHOTr0 Mojxo/a K e€ uzydenuto. Conepxanue
CKJIaIBIBAETCS] M3 CHCTEMBI MOHATHH O XUMHYECKOM 3JIEMEHTE W BEIIECTBE M CHCTEMbI HNOHATHH O XUMHUYeCKoW peakunu. O6e 3TH
CHCTEMBI CTPYKTYPHO OpPTaHH30BaHBI 10 MPHHIUITY TIOCIEI0BATEILHOI0 PAa3BUTHS 3HAHMHM Ha OCHOBE TEOPETHUECKUX MPEICTaBICHUNA
Pa3HOrO ypOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YIEHHS KaK OCHOBBI BCETO €CTECTBO3SHAHUS;

— Ilepuonnueckoro 3akona /. 1. MenzaeneeBa kak OCHOBHOI'O 3aKOHA XMUMMUH;

— Y4YeHHs O CTPOCHHHU aTOMa M XUMUYECKOU CBSI3U;

MIpEICTaBICHUI 00 AIIEKTPOIUTHIECKON AUCCOUAINN BEIIECTB B PACTBOPAX.

Teoperudeckue 3HaHUS PACCMATPHUBAIOTCS HA OCHOBE 3MITMPUYECKH IMOJYYECHHBIX M OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS
MOCJIEIOBATENILHO OT OIHOTO YPOBHS K JIPYrOMY, BBINONHSAS (PYHKIUU OOBSICHEHUS] W TPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUS U
BO3MOYKHOCTEH MPAKTUIECKOT0 MPUMEHEHHUS U TOTY4eHHSI N3y4aeMbIX BEIIEeCTB.

OcBoeHne MMPOrpaMMbl IO XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMHUYECKOH COCTaBJISIOMIEH HAyYHOU
KapTHHBI MHUpa B JIOTHKE €€ CHCTEMHOH HPUPOABI, IIECHHOCTHOI'O OTHONICHHUS K HAYYHOMY 3HAHHWIO M METOJaM IO3HAHUS B HayKe.
W3ydeHnne XWMHM TIPOMCXONWT C TPUBJICUCHWEM 3HAHWHA W3 paHee M3YUCHHBIX YYeOHBIX MpeaMeToB: «OKpYKalommid MUp»,
«buomorus. 5—7 xmacce» n «duznka. 7 Kiaccy.

[Ipr w3ydeHWH XUMHUH TPOUCXOAWUT (POpMHUpOBaHWE 3HAHWKA OCHOB XHMHYECKOW HAayKH KaK OOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTHUECKON IESTENHHOCTH YeJIOBeKa M KaK OIHOrO W3 KOMIIOHEHTOB MHUPOBOH KYIBTYpHI. 3agada y4eOHOTrO
MpeaMeTa COCTOUT B ()OPMHPOBAHMH CHCTEMBI XMMHUYCCKUX 3HAHWN — BaXHEHIINX (PaKTOB, IMOHATHHA, 3aKOHOB M TEOPETHICCKUX
TTOJIOKEHUH, JOCTYITHBIX 0000IIIEHII MIPOBO33PEHUECKOTO XapaKTepa, s3bIKa HAyKH, B MIPUOOMICHNH K HAYIHBIM METOJaM TI03HAHHS
IIPU W3YYEHUH BEIIECTB M XUMHYECKHX DPEaKIui, B (POPMHUPOBAHMM W PAa3BUTHH TMO3HABATEIFHBIX YMEHHHA W WX TPUMEHECHUH B
y4eOHO-TI03HABATEIFHON U y4eOHO-UCCIIEA0BATEIHCKON ISITETFHOCTH, OCBOSHUH TPABMII 0€30MacHOro OOpaIeHHs ¢ BEIECTBAMH B
IIOBCEIHEBHOM YKU3HH.

HPI/I HU3Yy4YCHHNU XUMHHU Ha YPOBHC OCHOBHOI'O 0611161"0 06pa30BaH1/m Ba)>XHOC 3HAYCHHC an06peJ1H TaKHC IeJaH, KaK:

- q)OpMI/IPOBaHI/IG HUHTCJUICKTYAJIbHO pa3BPITOI>'I JIMYHOCTH, TOTOBOH K CaMOO6pa3OBaHI/IIO, COTPYAHUYCCTBY, CAMOCTOATCIbHOMY
MIPUHATHUIO pemeHHﬁ, CIIOCOOHOI aJIallITUPOBATHCA K 6BICTpO MCHSAOIUMCA YCIIOBUAM JKU3HU,

— HAIIpaBJICHHOCTb O6y‘I€HI/I$I Ha CHCTEMaTHUYCCKOC HpI/IO6HICHI/IC 06yqa10n11/1xcsi K CaMOCTOSTCIbHON I103HABATEIHHOM
JACATCIbHOCTU, HAYYHBIM MCTOHdAaM I[MO3HAHUA, q)OpMprIOIHI/IM MOTHBAIUIO U pa3BUTUC CIIOCOOHOCTEH K XHUMHH;



— obecrieueHue yCIOBHH, CIIOCOOCTBYIONINX MPHOOPETEHUIO 00yJAIOIIUMUCS OIBITa Pa3HOOOPA3HOU NIEATENHHOCTH, TO3HAHUS
U CaMOITO3HAHUS, KIFOYCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIWIA), WUMCIOIINX YHUBEPCAIEHOE 3HAUCHHE JJIS Pa3IMIHBIX BHIIOB
JIeSITENbHOCTH;

— ¢opmupoBaHue 0O0mICH (YHKIMOHAIEHOW W €CTCCTBEHHO-HAYYHOH TIPaMOTHOCTH, B TOM YHCIIC YMCHHH OOBSCHATH H
OLICHUBATH SIBJIEHUSI OKPY)KAIOIIEr0 MHUpa, UCMONb3ysd 3HAaHUSA U OMbIT, MOJy4EeHHbIC NPU H3YyYEHUH XUMHUH, NPUMEHSATh UX IPHU
perreHnH mpodIeM B TOBCETHEBHON KU3HU U TPYIOBOM JCATEITEHOCTH,

— ¢opMHpOBaHUE y OOYYAIONIMXCS TyMAHWCTHYCCKUX OTHOIICHWHM, IMTOHUMAaHHS IICHHOCTH XWMHYCCKHX 3HAHWUH Ui
BBIPA0OTKH AKOJIOTHIECKH IeTIeCO00Pa3HOTO MOBECHUS B OBITY U TPYAOBOU JEATCIHFHOCTH B IENITX COXPAHCHHS CBOCTO 3JIOPOBBS U
OKpYXAIoUIe MPUPOAHON CPEIbI;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPONIO M CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS
00IIEYETTOBEYCCKHX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIIS U HAIIPABICHHOCTU JabHEHIIET0 O0yICHHUS.

OO61iee YMCII0 YacoB, OTBEAEHHBIX IS U3yYCHUsT XUMHH Ha YPOBHE OCHOBHOTO 00Iero obpa3oBanusi, cocrabisier 136 dacos:
B 8 Kiacce — 68 wacoB (2 yaca B Heelr0), B 9 kiacce — 68 yacoB (2 Jaca B HEZIGIIO).

COJEP/KAHUE OBYYEHUA

8 KJIACC

IlepBonayaabHBIE XUMUYECKHE TIOHATHS

[Ipenmer xumuu. Ponb xuMuu B Jk13HN YenoBeKka. XUMUS B cucreMe HayK. Tena u BemecTBa. PU3nUecKUe CBOMCTBA BEIIECTB.
ArperatHoe cocTosiHue BeniecTB. [ToHsiTHE 0 MeToiax o3HaHUs B XUMUK. YucThlie BeliecTBa U cMecu. CriocoObl pa3/ielieHns: cMecei.

ATOMBI U MOJIEKYJIBI. Xumuueckue 31eMeHThl. CUMBOIBI XUMHUYECKHX DJIEMEHTOB. HpOCTbIe " CJIOXKHBIC BCUICCTBA. ATtoMmHO-
MOJIEKYJIIPHOE yUCeHUE.

Xumnueckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH TIOCTOSIHCTBA COCTaBa BelecTB. OTHOCHUTENbHAS
aToMHas Macca. OTHOCHUTENIbHAS MOJNEKYJIApHas Macca. MaccoBasi A0/ XUMHUYECKOT0 JIEMEHTa B COSIMHEHHH.

KonuuectBo BeniectBa. Momb. MonspHas Macca. B3auMocBs3p KonndecTBa, Macchl ¥ YUCa CTPYKTYPHBIX €IMHUI] BEIIECTBA.
Pacuérbl o (hopmMyliaM XUMHUYECKHX COCANHEHUI.

Ou3nyuecKre U XUMUYECKUE SIBICHU. XUMUUECKas peakiys U e€ Mpu3HaKu. 3aKOH COXPaHEHHUS] MAacChl BEIIECTB. XUMUYECKHE
ypaBHeHus1. Kitaccudukaiys XUMHUUECKUX PeaKIMid (COSAMHEHUS, Pa3JIOKEHHs, 3aMelleHHs, OOMeHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMMYECKOH IIOCYHOH, IpaBHIaMM paboThl B JjabopaTopud M IpuéMaMu OOpalleHus ¢ JIabopaTOpPHBIM
000py/IOBaHHEM, HW3y4eHHE U oOlKcaHue (U3MYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAONIOJCHUE (PHU3MYECKUX
(n1aBiIeHUE BOCKA, TasHUE JIbAA, PACTHPAHUE caxapa B CTYIKE, KUIIEHHWE M KOHJCHCALMSA BOAbI) U XUMHMYECKUX (TOpPEHHME CBEYH,
MPOKaJMBaHHE MEIHON IPOBOJIOKH, B3aMMOJICHCTBUE Mella C KUCIIOTO#) SIBJICHUH, HaOJI0/IcHUE U ONMCAHUE TIPU3HAKOB MIPOTEKAHUS
XMMHUYECKUX peakiuil (pa3iokeHue caxapa, B3aUMOJCHCTBHE CEPHON KHCIOTHI ¢ XJIOPUAOM Oapus, pas3siokKeHHe THAPOKCHIA MEan
(IT) npu HarpeBaHum, B3auMoeiicTBUE xkene3a ¢ pactBopom conu Meau (II), u3yueHue cnocoOOB paszeneHus cMecel: ¢ MOMOIIBIO
MariuTa, (QuiIbTpoBaHHE, BBHIIAPUBAHKE, AUCTHIULALMS, XpoMarorpadus, MpoBeAeHHEe OYMCTKU MOBAapEHHOH CONM, HAOMIOAECHHE U
OIIMCAaHUE pe3yJIbTaTOB IPOBEICHHUS OIBITa, MUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMs Macchl, CO3JaHHE MOJeNeH MONIeKy
(mmapocTepKHEBBIX).

BaxkHeiilue npeacTaBuTeIH HEOPraHUYECKUX BeILECTB

Bosnyx — cmech raso. CoctaB Bozayxa. Kucnopon — anemeHT u mpocToe BelecTBo. HaxoikaeHue Kuciaopona B MPUPOE,
¢usnueckue U XUMHUYeckue cBoiicTBa (peakiu ropenust). Oxcuzpl. [Ipumenenue kucnopona. CrocoObl MONYyYeHUs] KHUCIOPOAa B
nmabopaTopuu 1 poMsInIeHHoCTH. Kpyrosopot kucinopoaa B npupoze. O30H — anaoTponHas MOIU(PUKALUS KUCIOPOAa.

TemnoBoit 3GPEeKT XUMHUUIECKON peakiy, TEPMOXUMHYECKUE YPABHEHUS, JK30- M JHAOTEPMHUYCCKHAE PEaKIUH. TOILTUBO:
YTOIIb ¥ MeTaH. 3arps3HEeHNE BO3AyXa, YCIIESHHE MTapHUKOBOTO 3(dekTa, pazpymieHrne 030HOBOTO CITOS.

Bonmopon — snemeHT M mpocroe BemecTBO. HaxokaeHue BomopoAa B Ipupofe, (PU3MUECKHEe M XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHE, CIIOCO0BI omydeHus. Kuciotsr u comnm.

MossipHBIit 006EM Ta30B. Pacyérhl o XMMHUYIECKUM YpaBHEHUSIM.

®duznyeckue cBorcTBa Boabl. Boga kak pactBoputens. PactBopsl. HacklleHHbIE 1 HEHACBILLEHHBIE PAacTBOPLL. PacTBOpUMOCTH
BEIIECTB B BOjie. MaccoBast IO BEIISCTBAa B pacTBOpe. XMMHUYECKHE CBONCTBA BOombl. OcHOBaHMA. Pob pacTBOPOB B TIpUpOIE U B
XKWU3HHU yenoBeka. Kpyrosopor Bozsl B mpupoze. 3arpsi3sHeHne IpUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJ.

Knaccudukammss Heopranumdeckux coequHeHnii. Okcunsl. Krnaccmukamms OKCHIOB: coneoOpasyromue (OCHOBHBIE,
KHCIIOTHBIE, am(oOTepHbIe) W HecoieoOpasyronne. Homenkmatypa okcumoB. Pu3MUYECKHE W XHMHUYECKHE CBOWCTBA OKCHIOB.
[Tonyuenue okcuAOB.

OcuoBanns. Kinaccudukanms oCHOBaHMIA: MIENOYM M HEPAaCTBOPUMBIC OCHOBaHMA. HoMmeHKknaTypa ocHoBaHui. Du3ndeckue u
XUMUYECKHE CBOMCTBA OcHOBaHUM. [lomydyeHrne ocHOBaHUI.

Kucnorsl. Kimaccnguxamust kucnor. Homenknatypa kucinor. Pusndeckue 1 XUMHYECKHEe CBOWCTBA KHCIOT. Psj akTMBHOCTH
MetaiioB H. H. Bekerosa. Iloay4yeHue KHCIOT.

Comu. HomenkiaTypa coneil. duzndeckne M XuMudeckre cBoiicTa coneil. I[lomyuenne comneit.

I'eHeTnueckas CBsI3b MEX/Iy KJIacCaMH HEOPTAaHUIECKHUX COSANHEHHUMH.

Xumuueckuii IKcnepumennt.

Ka4eCTBEHHOE OIpEe/IeNICHNE CO/IEPXKAaHMUsI KHCIOpOoa B BO3/yXe, MOIydeHNHe, coOMpaHne, paclio3HaBaHWe W N3yYEHUE CBOWCTB
KHCIIOpPOAa, HAOIOAEHNE B3aMMOJECHCTBUS BEIECTB C KHCIOPOJIOM M YCJIOBHS BOSHMKHOBEHMS M IPEKPAIIEHHs TopeHus (Toxapa),
O3HAaKOMJICHHE C 00pa3laMi OKCHIOB M OIMCAHWE MX CBOWCTB, MONyYCHHE, COOMpaHHE, PACIHO3HABAHHE W HM3YyYCHHE CBOWCTB
BoZIOpozia (Topenue), B3anMoecTBie Bogopoaa ¢ okcunoM mean (I1) (Bo3MOXHO MCIONB30BaHUE BHIEOMAaTEpHAlIOB), HAOIIOICHE



00pa3loB BEUIECTB KOJMYECTBOM | MOJb, HMCClieoBaHHE OCOOEHHOCTEH pPacTBOPEHMSI BELIECTB C Pa3IMUHOM PacTBOPHUMOCTBHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONpPENEIEHHON MaccOBOM AOJEH pacTBOPEHHOTO BEIECTBA, B3aMMOJECICTBHE BOABI C METaJIaMU
(HaTpueM © KaiubleM) (BO3MOXKHO HCIIONIb30BaHHE BHJICOMATEpUANIOB), HWCCIIEAOBAHHE OOpa3lOB HEOPTaHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB, HAOJIO/ICHNE M3MEHEHUSI OKPACKH WHAWKATOPOB B PacTBOPaxX KHCIOT M IIEJOUYeH, N3ydeHHE B3anMOJIeHCTBHS
okcuma mean (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C MeTallaMH, peakuuil HeHTpaiu3aluy, ITO0JyYeHHE HEpacTBOPHUMBIX
OCHOBAHHUH, BBITECHEHHE OJHOrO MeTajjla APYTMM M3 pacTBOpa COJHM, PELIEHUE 3KCIIEPUMEHTAIbHBIX 33/ad 1o TeMe «Baxnelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUID.

Ilepnonnueckuii 3axkoH n Ilepuognyeckas cucrema xumudeckux ieMeHToB JI. M. Menneneesa. CTpoeHue aTomMoB.
Xumnueckas c¢Bsi3b. OKHCIUTEIBHO-BOCCTAHOBUTE/IBHbIC PeAKIMH

[lepBble TOMBITKM KJIACCU(UKAIMM XHMHUYECKUX JJIeMEHTOB. [loHSATHE O Tpynmax CXOIHBIX JJIEMEHTOB (IIEIOYHBIE W
IIET0YHO3EMEIbHBIE METAIUIbI, TaIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpBIE 00pa3yIoT aM(pOTEepHbIE OKCHIBI M THAPOKCHIBL.

Ilepnoguuecknit 3axoH. Ilepuoanyeckass cucreMa xumuueckux osiemeHToB J[. U. MenaeneeBa. KopoTkonepuonnas u
JuHHOTNIeproaHas dhopmbl [lepruoamyaeckoi cucteMsl Xxumuueckux ayeMeHToB J[. Y. Menneneesa. [lepuoanl u rpymmbl. @usndeckuii
CMBICIT TOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUO/ia U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX siiep. M3ortombl. DnekTpoHsl. CTpoeHHE 3JIEKTPOHHBIX 000JI04eK aTOMOB TepBbIX 20
XUMU4eckux aneMeHToB [lepuonnueckoit cucremsl Jl. 1. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO 3JIEMEHTA TIO €r0 MOJIOKEHHUIO
B [lepuonnueckoii cucreme J. V1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMs pajnyca aTOMOB XHMHUYECKHX 3JIEMEHTOB, METAIIMYECKMX M HEMETAJTIMYECKHX CBOMCTB IO
Tpymnmnam u nepuojam.

3nauenue Ilepuoguueckoro 3akoHa u Ilepronndeckoil cUCTEMBI XMMHUYECKUX 3JEMEHTOB JJIs Pa3BUTHS HAYKU M MpakTHKH. /1.
W. MenaeneeB — yu€HbIil U rpakJaHUH.

Xumnueckast cBsizb. KoBasieHTHas (TMONsipHAas W HEMONAPHAs) CBSA3b. DJEKTPOOTPUIATENBHOCTh XUMHYECKUX 3JIEMEHTOB.
Honnas cBsi3b.

Crenenp okucieHnus. OKHCINTEILHO-BOCCTAHOBUTEILHEIE peaKkuunu. Hpoueccm OKHCJIEHUS ¥ BOCCTAHOBIIEHHS. OKUCIUTEIN U
BOCCTaHOBUTEIIH.

Xumuueckuii Ixkcnepumenm:

U3y4deHHe OOpa3lloB BEIIECTB METAJUIOB M HEMETAJIOB, B3aUMOJCWCTBHE TMIPOKCHAA IIMHKA C PAacTBOpaMH KHUCIOT |
mienodei, MpOBEIEHHE OIBITOB, WIIIOCTPUPYIOIIMX MPUMEPHl OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIX PEakluil (ropeHue, peaxiyuu
Pa3IOKEHUs, COSTUHEHUS).

Meostcnpeomemmnute ceazu

Peanuzanys MeXNpeaIMETHBIX CBS3€H IPU U3YyYCHHH XMMHHU B § KJacce OCYIIECTBISICTCS Yepe3 MCIOIh30BAHME KakK OOIIMX
€CTECTBEHHO-HAYJYHBIX IOHATUH, TaK M TOHATHH, SBISIIOIIUXCS CHCTEMHBIMH JJISI OTACTBHBIX IMPEIMETOB ECTECTBEHHO-HAYYHOTO
LUKIIA.

OOuime ecTecTBEHHO-HAYYHbIE IOHSATHS: HAy4HBIH (aKT, TIHIIOTE3a, TEOpHUs, 3aKOH, aHAllU3, CUHTE3, KiaccuuKalus,
MIEPUOINYHOCTD, HAOJIOICHHE, SKCIIEPUMEHT, MOJISTUPOBaHKE, M3MEPEHHE, MOJICIIb, SIBJICHHE.

Ou3nuKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHI, H30TOIBI, PaIHOaKTUBHOCTh, MOJIEKYJa, MIEKTPUICCKUN
3apsil, BEIECTBO, Telo, 00bEM, arperaTHoe COCTOSIHHME BEIIECTBA, ra3, (M3MYECKHe BEIUYUHBI, CIUHUIBI M3MEPEHHs, KOCMOC,
IUTaHeTHl, 3BE37p61, ConHILe.

buonorus: porocunres, apixanue, buocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MHHEpaIIb, TOPHBIE TIOPO/IBI, MOJNE3HbIE HCKOTIAeMbIe, TOIUINBO, BOAHBIC PECYPCHI.

9 KVIACC

BemmecTBo 1 XMMHYeCKas peakus

[lepuomuueckuit 3akoH. [lepmommdeckas cucrema xumMmudeckux »diemeHToB JI. . MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHYECKHX 3JIEMEHTOB INEPBBIX TPEX IEPUOJOB, KaNWs, KaJIblIUS M HX COCAWHEHUH B
COOTBETCTBHH C NOJIOKEHHEM 3JIEMEHTOB B Ileproamueckoii cucteMe 1 CTpOSHHEM HX aTOMOB.

CrpoeHne BeUIeCTBA: BUABI XUMHUYECKON CBA3H. THIIBI KPHCTAJUIMYECKUX PEHIETOK, 3aBUCHMOCTh CBOMCTB BEILIECTBA OT THIIA
KPUCTAJTIMYECKON PEIIETKU U BUAA XUMUYECKOH CBS3U.

Kiaccudukanus 1 HOMEHKIAaTypa HEOPraHHYECKMX BENIECTB. XHMHUYECKHE CBOMCTBA BELIECTB, OTHOCSIIMXCS K Pa3IMYHBIM
KJlaccaM HEOPraHMYECKNX COSIMHEHUH, TeHETHUYECKas CBSI3b HEOPraHMUECKNX BEILECTB.

Knaccudurkanms XUMUIECKUX peaknuii o pa3INIHBIM NMPHU3HAKAM (TI0 YHCITy ¥ COCTAaBY YIAaCTBYIOIINX B PEAKIMH BEILECTB,
Mo TemIoBoMy 3(¢eKTy, 10 H3MEHEHHIO CTENCHEH OKUCICHNS XHMHUYECKHX 3JEMEHTOB, II0 OOpaTHMOCTH, IO YYacTHIO
KaTanu3aTopa). DK30- M 3HAOTEPMHUUYECKHE PEAKINH, TEPMOXUMHUIECKHE YPAaBHEHHS.

[loHsATHE O CKOPOCTH XMMUYECKOW peakiuu. [loHsTHE 00 00paTHMBIX M HEOOPATUMBIX XMMHYECKAX peakuusx. [loHsTHe o
TOMOTEHHBIX M T€TEePOTeHHBIX peakuusx. [lonsatie o karammse. IloHATHE O XMMHUYECKOM paBHOBecHH. (DAKTOpHI, BIMSIONINE Ha
CKOPOCTh XUMHYECKON PEaKINy U TOM0KEHNE XMMHUYECKOTO PAaBHOBECHS.

OKHCINTETPHO-BOCCTAHOBUTENBHBIE ~ PEAKIMH, O3JEKTPOHHBIH  OaJaHC  OKHCIUTENbHO-BOCCTAHOBUTEIBHOW  PEaKIHH.
CocraBneHne ypaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH C HCIIOIb30BAHIEM METOAA HJIEKTPOHHOIO OanaHca.

Teopust 37MEKTPONTUTHIECKOW TUCCONMANNH. DIEKTPOINUTH U HEINEKTPOIUTHL. KaTHoHbI, aHMOHBI. MeXaHu3M AucConnanin
BEIIECTB C PA3JIMYHBIMH BUIAMH XUMH4Yecko cBsa3u. Ctenenp aucconuanuyl. CHbHbIE U cIa0ble SIEKTPOIHTHI.

Peakunyn moHHOrO 0OMeHa. YCIOBHS NMPOTEKAHWS PEaKLIUi MOHHOrO OOMEHa, TOJHBIE W COKpamEHHbIC MOHHBIE YPaBHEHHS
peaknuii. CBONCTBAa KHCIIOT, OCHOBAaHMH M COJEH B CBETE NPEACTABICHUI 00 HIEKTPOIMTHYECKOH Iucconuanui. KadecTBeHHbIE
peaxkiyy Ha HOHBL. [ToHATHE O rHIPONH3E COMEH.

Xumuueckuii IKcnepumennt.

O3HAaKOMJIEHHE C MOJAEISIMHA KPUCTAJUIMYECKUX PEIMIETOK HEOPTaHMYECKHX BEIIECTB — METAJUIOB W HEMeTauloB (Tpadura n
anMasa), CIOKHBIX BEIIECTB (XJIOpHJA HATpHs), HCCIICTOBAaHME 3aBHCHMOCTH CKOPOCTH XHMHYECKOM PEaKIMH OT BO3JACHCTBHS



pa3IM4HBIX (AKTOPOB, HCCIEIOBAHIE IEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, MpoLecca AUCCOLMAIMN KUCIIOT, MIEN0YeH U coier
(BO3MOXXHO HCIIONB30BaHNE BUJICO MAaTEPHAJIOB), IPOBEJCHUE OIBITOB, WILIIOCTPUP YIOIINX ITPU3HAKH MPOTEKaHUS PEaKIUi HOHHOTO
obmeHa (oOpa3oBaHME OcajiKa, BBIIEIEHHE Ta3a, OOpa3OBaHHE BOJBI), OINBITOB, WIIIOCTPUPYIOMNX IPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKINH (TOPEHNE, PEAKIIUH Pa3JIOKEHUsI, COSIMHEHHS), PACIIO3HABAaHHE HEOPTaHWIECKUX BEIIECTB C ITOMOIIBIO
Ka4yeCTBEHHBIX PeaKlrii Ha HOHBI, PEIICHNE IKCIIEPUMEHTABHBIX 3a/1a4.

HemeTtanasl 1 nx coequHeHUsT

OOmast xapakTepucTka TranoreHoB. OCOOSHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbBIE CTereHH okucieHus. CrTpoeHue u
(u3MyecKre CBOWCTBA MPOCTHIX BEIIECTB — raJIoreHOB. XMMHUUYECKHE CBOIMCTBA Ha MpUMEpE XJopa (B3auMOEHCTBHE ¢ METaJUIaMH,
HeMeTaJulaMH, mienoyamu). Xioposogopoa. CornsiHast KHCIIOTa, XMMHUYECKUe CBOMCTBA, TONydeHue, mpuMenenue. JlelictBue xinopa u
XJIOPOBOAOPO/Ia Ha OPTaHKM3M YeJIoBeKa. BaskHeH e XJI0puabl ¥ MX HaXOXKICHUE B IIPUPOJIE.

OOmrast xapaktepucThka 31eMeHTOB VIA-rpymmel. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC CTCICHH OKHUCIICHUSL.
Crpoenune u (pu3nyeckue CBOWCTBA IPOCTHIX BEIIECTB — KUCIOPOAA M Cepbl. AJUIOTPONHBbIE MOAM(MHUKAIUKM KHCIOpOAa U CEpBHIL.
XuMudeckue cBoicTBa cepbl. CepoBONOPOJ, CTpOeHHE, (PU3MYECKHe M XUMHUUYeCKHe CBOMCTBA. OKCHIBI Cepbl KakK MpPEICTaBUTENN
KUCIOTHBIX OKcHIoB. CepHasi KUCIOTa, (pU3WYecCKHMe M XUMHYECKHe CBOMcTBa (00mMe Kak IpeICTaBHTENsl Kiacca KUCIOT M
cnemuduueckue). XUMHIECKHE PEaKIny, JIeKaIIMe B OCHOBE ITPOMBIIUICHHOT'O CIIOC00a ITOJTydeHUsT cepHO KucioThl. [Ipumenenue
cepHO KucTI0Thl. COoNM CEepHOM KUCIIOTHI, KaueCTBEHHAas! peakuus Ha cyiabdar-uoH. HaxokxaeHue cepbl U €€ COeIMHEHU B IPUPO/IE.
XUMHYECKOe 3arps3HeHHEe OKPYXKaloleH Cpelbl COSAMHEHMSMH cepbl (KUCIOTHBIE JOXIHW, 3arps3HEHHE BO3JyXa M BOJOEMOB),
CHOCOOBI €ro MpeI0TBPAICHUSL.

OOmias xapakTepucTruka 3neMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTepPHbIE CTEIEHH OKHCICHUS. A3O0T,
pacripocTpaHeHue B mpupoe, (pU3MUeckne U XMMHUUYeckue cBolcTBa. KpyroBopor azora B mpupone. AMMUak, ero (usuueckue u
XMMHUYECKHE CBOWCTBA, MojiydyeHHe M TnpuMeHeHne. Comu aMMOHHMS, MX (U3MUECKHe M XUMHYECKHE CBOWCTBA, MPUMEHEHHE.
KavecTBeHHasi peakuusi Ha MOHBI aMMOHHMS. A30THasl KUCIIOTa, €€ mojydeHue, (puznveckre U XMMHYECKHE CBOMCTBa (00LIME Kak
MpE/ICTaBUTENS Kjacca KUCIOT M crenuduueckue). lcrmonp3oBaHHe HHUTPATOB W COJiE aMMOHHMSI B KauyeCTBE MHHEPAJIbHBIX
ynoOpenunit. XuMH4IecKoe 3arpsisHeHHE OKPY)KaIoIIei Cpeibl COSTMHEHUIMH a30Ta (KUCIOTHBIE IOXK/IH, 3arpsS3HEeHNE BO3/yXa, IIOYBBI
u BomoémoR). dochop, amrorponHeie Momubukapu (ocdopa, ¢usnueckue u xumudeckue cpoicTBa. Oxcua dochopa (V) u
¢docdopHast kuciora, puanMueckre M XMMHYECKHME CBOWCTBA, monydeHue. Mcnonb3oBanue ¢ocharoB B KaueCcTBE MUHEPATIbHBIX
yI0OpEHUIA.

OOmias xapakrepucTuka 35eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHST aTOMOB, XapaKTEpPHbIE CTENEHH OKHUCIICHHS.
VYriepon, auoTponHble MOJU(HKAIMH, pPACIpPOCTpaHeHHWE B MpHpoxe, (u3nueckue M XMMHUYECKHE CBOMCTBa. AjcopOrms.
Kpyrosopor yrinepona B npupoze. OKcuabl yriieposa, ux (pU3M4ecKue U XUMHYECKHEe CBOMCTBA, JIEHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJyYeHNE U TPUMEHEHHE. DKOJOTHYECKHe MPOOJIeMBl, CBA3aHHBIE ¢ OKcuaoM yriepona (IV), rumoresa rio6anbHOrO MOTETUICHUS
KJIMMaTa, MapHUKOBbII 3 deKT. YronpHas kuciora u e€ coiu, ux GU3NUeCKue 1 XUMUYECKUE CBOKMCTBA, ITOJy4YeHHE U ITPUMEHEHHE.
KauectBeHHas peaxuys Ha KapOoHAaT-HOHBL. lcmonp3oBaHue KapOOHATOB B OBITY, MEOUIMHE, HNPOMBIIUICHHOCTH M CEIHCKOM
XO3AMCTBE.

IlepBoHauanbHbIe MOHATUS 00 OPraHWYECKHX BEIIECTBAX KaK O COCAMHEHMAX yriepoja (MeTaH, 3TaH, STHIEH, alleTHJICH,
9TAHOJ, TVIMLEPHH, YKCYCHAas KHCIO0Ta). [IpupopHble MCTOYHHKH YIIEeBOAOPOAOB (Yroib, HPHUPOAHBIA a3, He(PThH), NPOLYKTHI HX
nepepaboTku (O€H3MH), WX POJIb B OBITY M MpOMBbINUIeHHOCTH. [loHSATHE O OMONOrMYecKrM BajKHBIX BELIECTBAX: JKUpax, Oelkax,
yIJIEBOJAX — M UX POJIH B )KU3HH YeJI0BeKa. MaTepHalbHOE €MHCTBO OPraHWYECKUX U HEOPraHMUECKUX COSANHEHUI.

Kpemuwii, ero ¢u3ndeckue U XUMHYECKUE CBOWCTBA, MoNydeHHe U npuMeneHune. CoenuHeHust KpeMHus B npupoje. OOue
npencrasieHus o0 okcuae kpemuus (IV) m xpemuueBoit kuciore. CHIMKATBl, UX HCIOJIb30BaHHE B OBITY, B IPOMBIIUICHHOCTH.
BaskHeiinye cTpouTeIbHbIE MaTepHANIbL: KepaMHKa, CTEKIO, IIEMEHT, 0eToH, xkene300eToH. [IpobiaemMbl 6e30M1acHOro HCIIOIb30BaHMs
CTPOUTENBHBIX MAaTEPHUAJIOB B ITOBCEHEBHOI KHU3HU.

Xumuueckuii Ixkcnepumenm:

n3y4eHre oOpa3LoB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSIHOM KHMCIOTHI, IPOBEICHHE KAYeCTBEHHbIX PEaKUUi Ha XJIOPHI-
WOHBI U HaOJIIOJEHHE NPH3HAKOB MX IMPOTEKAaHUSA, OMBITHI, OTpaXkaromue (H3MYEeCKHe M XUMHYECKHE CBOWCTBA TalOr€HOB M UX
COeIMHEHHUH (BO3MOXHO HCIIOIB30BaHNE BUACOMATEPHAIIOB), 03HAKOMIICHHE ¢ 00pa3IaMy XJIOPUIOB (TATOT€HUIOB ), 03HAKOMIIEHHE C
oOpa3maMu cepsl U €€ CoOeNMHeHUAMHU (BO3MO)KHO HCIIONB30BaHHE BHICOMATEPHAJIOB), HAOMIOEHNE Tpoliecca O0yTIIMBaHUS caxapa
ojJ JEeWCTBHEM KOHILIEHTPUPOBAHHON CEpHOW KHCIOTHl, W3Y4EHHE XWMHUYECKHX CBOMCTB pa30aBICHHOH CEpHOW KHCIIOTHL,
NIPOBEAICHNE KAaYECTBEHHON peaknuu Ha cynb(aT-HOH M HaONIOJEHHE NpU3HAaKa e€ MPOTEKaHWs, O3HAKOMIICHHE C (pu3ndecKuMH
CBOWCTBaMH a30Ta, ¢ochopa U UX COeOUMHEHUI (BO3SMOKHO HCIONF30BaHUE BUACOMATEPHATIOB), 00pa3aMu a30THBIX U (HochopHBIX
ynoOpeHu, NMoNydeHne, coOMpaHnue, paclo3HABAHUE M M3YUYEHHE CBOWCTB aMMMaka, IPOBEICHNE KA4ECTBEHHBIX PEAaKLUH Ha HMOH
aMMOHHA U (ocdaT-nOH U U3ydeHHe NMPU3HAKOB MX IPOTEKaHWUs, B3aUMOJCHCTBIE KOHIICHTPHPOBAHHONW a30THOW KHCIIOTHI C MEIBIO
(BOBMOXXHO WCITONB30BAaHHUE BHICOMATEPHANIOB), W3YUCHHE MOJAEIEH KPUCTAJUIMYECKHX PEHmIETOK anmasa, rpadura, QyioiepeHa,
03HAKOMJIEHHE C MPOIECCOM a/ICOPONMH PACTBOPEHHBIX BELIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOMCTBOM MPOTHBOTasa, MOJMydeHHE,
cobupaHue, paclo3HaBaHUE M W3YUCHHE CBOWCTB YIVIEKMCIIOrO Ta3a, MPOBEJCHNE KaUECTBEHHBIX PEakIMii Ha KapOOHAT M CHIIMKAT-
WOHBI W W3Yy4EHWE TPHU3HAKOB HX TIPOTEKaHWS, O3HAKOMJICHHE C TPOXYKIHEH CHINKAaTHOW TPOMBIIUIEHHOCTH, pEIICHNE
9KCTIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIme HeMeTauTbl U UX COSTUHEHHSD).

MeTa/luibl M MX COeAMHEHUSI

OOmas XapakTepUCTHKa XUMHYECKHX JIEMEHTOB — METAJUIOB Ha OCHOBAHWM WX MOJOXKEHWs B llepmommdeckoil cucreme
xuMmudecknx snementoB J. WM. MenneneeBa u crpoeHus atomoB. CTpoeHHE MeTaIoB. Meramimdyeckasi CBsi3b M MeTaJlTHdecKas
KpPHUCTAJUTMYECKast penIéTka. DIEKTPOXUMHUYECKUH psA HampspKeHWH MeTaiioB. Dusnueckne M XMMHYECKHE CBOWCTBA METAJUIOB.
OO6mue cnocoObl momydeHns: MeTauioB. [IoHATHE O KOpPpPO3WH METAIOB, OCHOBHBIE CITOCOOBI 3aIUTHI MX OT KOoppo3nuu. CIulaBbI
(cTanmb, 4yryH, TIOpATIOMUHNH, OpOH3a) M X IPUMEHEHHE B OBITY ¥ POMBIIICHHOCTH.

[lenounsle MeTayuiel: monokeHne B Ilepmoanmdeckoil cucteme XMMH4eckwx anemeHToB JI. WM. MenneneeBa, cTpoeHHe HX
aTOMOB, HaXxOXJeHue B mpupozae. Pu3nuueckne W XUMHUYECKHE CBOMCTBA (Ha mpuMmepe HaTpus W Kaiust). OKCHIBI U THUAPOKCHIBI
HaTpus U Kanus. [IpuMeHenne meaoqYHbIX METauIOB M X COeJMHEHNH.



[lenouno3eMeTbHEIE METALTBI MarHUM W KaJbIWi: ToNokKeHWe B [lepmopmyeckol cHcTEME XUMHUYECKHX AJIEMEHTOB /JI.
W. MenzeneeBa, CTpoeHHE WX aTOMOB, HaxoJeHUEe B mnpupoe. Puszndyeckue W XUMHUYECKHE CBOMCTBA MarHMs M KaJbLUs.
Bakneiimme coerHEHNs KalbIys (OKCHA, TUAPOKCHI, coin). KECTKOCTD BOJBI M CIIOCOOBI €€ yCTpaHEHHSL.

AmomyHuil: nonoxenue B Ilepuommueckoil cucteme xumudeckux s1eMmeHToB JI. W. MeHpeneeBa, cTpoeHHE aroMa,
HaxoXJeHne B npupone. duznyeckne M XWMHUYECKHE CBOMCTBA AIIOMHHUS. AMQOTEpHBIE CBOICTBAa OKCHIa ¥ THIPOKCHIA
AJTFOMUHUS.

XKenezo: nonoxxenue B Ileproandeckoil cucteMe XUMHUYECKUX 1eMeHTOB [l. V1. MenaeneeBa, cTpoeHue aToMa, HaXOXKIEHUE B
npupoae. Pusnveckne U XUMUYECKHE CBOWCTBa xkene3a. Oxcunpl, ruapokcunsl u comu xenesa (1) m skenesa (III), mx cocras,
CBOICTBA U MOJIyYEHHUE.

Xumuueckuii IKcnepumennt.

O03HaKOMJIEHHE C 00pa3l[aMy METAJUIOB | CIUIABOB, MX (PM3NYECKHMHU CBOMCTBAMH, N3yUYEHHE PE3YIbTaTOB KOPPO3HH METAIIIOB
(BO3MOXHO HCIIONIB30BAaHHE BHIEOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJIEHCTBUSI OKCHIA KIS W HATpUS C BOAOH (BO3MOXKHO
UCIIONIb30BAaHHUE BHEOMATEPUAIIOB), HCCIEIOBAaHUE CBOWCTB >KECTKOW BOBI, MpOILECca TOPEHUS jKelle3a B KHCIOopone (BO3MOXKHO
HCIIONB30BaHUE BUIEOMATEPUAIIOB), IPU3HAKOB NPOTEKAHUS KaUECTBEHHBIX PEaKlUil Ha MOHBI: MarHus, Kajblys, allOMUHMS, [IUHKA,
xenesa (II) u xxenesa (I11), menu (II), HaOIrOIEHNE U OIMICAHUE TIPOIIECCOB OKPAIIMBAHUS IITAMEHU HOHAMHM HATPUS, KAWL U KaJIbIIAS
(BO3MOXHO HCIOJBb30BaHKE BUICOMATEPUATIOB), HCCIIE0BaHHE aM(pOTEPHBIX CBOWCTB THAPOKCHA aTFOMHHUS M THIPOKCHIA IIHHKA,
pelIeHne IKCIepUMEHTANIBHBIX 3a/1a4 110 TeMe «BajkHelire MeTaibl ¥ UX COeAUHEHUS».

XuMUS U OKpYKaIAs cpeaa

BemiectBa u MaTepuanbl B IOBCETHEBHON JKM3HU YeJlOBeKa. be3omnacHoe HCIOIb30BaHME BEIIECTB U XMMUYECKUX PEeakuuil B
oObiTy. [lepBast HOMOIIL TPH XUMHYECKUX OXKOTaX U OTPABIICHUSIX.

XUMHYecKoe 3arpsisHEHHE OKpYKalolied cpenpl (TpeneibHas JOMycTUMas KOHIEHTpaiwus Bemlects, aaiee — [1JIK). Pomb
XMMUH B PEIICHUH 9KOJOTHYECKHUX MPOOIIEM.

Xumuueckuil Ixcnepumenm:

U3y4deHne 00pa3loB MaTepHaJIoB (CTEKIIO, CIJIaBbl METAIUIOB, MTOJUMEPHbIE MAaTEPHAIIbI).

Meostcnpeomemmnute ceazu

Peanuzanuss MEXIIPEJMETHBIX CBs3EH NPH M3y4eHUH XUMHHU B 9 Kilacce OCYLIECTBIISIETCS Yepe3 HCIONb30BaHHE KaK OOIIUX
€CTECTBEHHO-HAYUHBIX TOHSATHH, TaK W TOHATHM, SBISIONIMXCS CHCTEMHBIMH JUIsS OT/AENBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O
IUKJIA.

OOmme ecTecTBEHHO-HAY4YHbIE IOHSATHS: HAy4HBIH (aKT, TIHIIOTE3a, 3aKOH, TEOpHs, aHallu3, CUHTE3, KiIacCH(pUKaIus,
NEePUOIUYHOCTb, HAOIOICHHE, SKCIEPUMEHT, MOJEIHPOBaHNe, U3MEPEHHE, MOJIEeNb, SBJCHHE, MApPHUKOBBIA 3((EKT, TEeXHOIOrus,
MaTepHaIbL.

Ou3muKa: MaTepusi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH, U30TOIBI, PAaIHOaKTUBHOCTh, MOJIEKYJa, MIEKTPUICCKUN
3apsili, IPOBOJHUKH, TIOJIYIIPOBOAHUKH, IUDJICKTPUKH, (DOTOIIEMEHT, BELIECTBO, TEJO, 00bEM, arperaTHoe COCTOsSHUE BELIEeCTBa, ras,
pacTBop, pacTBOPHMOCTb, KpHUCTAJUIMYECKas pEIETKa, CIUIaBbl, (U3MYECKUE BEIMYMHBI, CIUHHUIGI H3MEPEHHs, KOCMHYECKOe
IIPOCTPAHCTBO, TUIAHETHI, 3BE3bI, CoNHIIe.

buonorus: ¢orocunres, npixaHue, Ouocdepa, 3KOCHCTEMa, MUHEPAIbHBbIE YIOOPEHUs, MHKPOXJIEMEHTBI, MaKpPO3JIEMEHTBI,
MUTaTEeNIbHBIE BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MHHEPaIIbI, TOPHBIE TIOPO/IBI, MONE3HbIE HCKOTIAeMble, TOIUIUBO, BOJAHBIE PECYPCHI.

IINIAHUPYEMMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MPOrPaMMbl OCHOBHOTO OOILEro 0Opa30BaHMs JOCTHIAIOTCS B XOJe OOy4YCHUsS] XUMHHU B
enuHCTBE y4eOHOW M BOCIIMTATEIBHON NESATETHHOCTH B COOTBETCTBUU C TPAAHUIIMOHHBIMH POCCHICKHMH COIHOKYIBTYPHBIMH H
JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, NPUHATHIME B OOIIECTBE MpaBHJIaMH M HOPMAaMHU IOBEICHHUS M CIIOCOOCTBYIOT IpoIeccam
CaMOITIO3HAHUS, CAMOPA3BUTHS U COIMAI3AINN 00yJaOIIIX CSl.

JImgHOCTHBIE PE3yNbTaTHl OTPa’KalOT TOTOBHOCTH OOYYAIOMIMXCSI PYKOBOACTBOBATHCS CHCTEMOM MO3UTHBHBIX II€HHOCTHBIX
OpPHUEHTAINH U paCIINPEHUE OMBITA JESITENHHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuOTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOMICHUS K OT€YECTBEHHOMY KYIBTYPHOMY, HCTOPHYECKOMY M HAYYHOMY HACIICAHIO, TIOHUMAHUS 3HAYCHHS
XIMHYECKOH HayKH B JKM3HH COBPEMEHHOTrO OOINECTBa, CIIOCOOHOCTH BIANETh IOCTOBEPHOW WH(POpPMAIMEH O TepernoBhIX
JIOCTIDKEHUSIX U OTKPBITHUSX MHUPOBOW M OT€UECTBEHHON XMMHWH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00 YCTpOWCTBE MHUpa U
o011ecTBa;

2) rpasIaHCKOr0 BOCIUTAHUS

MIPEJCTABICHAS O COIUANBHBIX HOpPMax W TPaBWIAX MEXIMYHOCTHBIX OTHOIICHWH B KOJUIEKTHBE, KOMMYHUKATHBHOM
KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, yIeOHOMCCIIeIOBATENbCKOM, TBOPYECKON W IPYTUX BUOAX NESTENHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOIl COBMECTHOW MAEATENIFHOCTH TPH BBITIONHEHHH YYeOHBIX, ITO3HABATEIBHBIX 3a/1a4, BBITOTHEHUH XUMHYECKHUX
AKCIEPUMEHTOB, CO3/IaHUM YUEOHBIX MPOCKTOB, CTPEMIICHHS K B3aUMOIOHMMAHHIO U B3aWMOIIOMOIIM B TIPOIECCE ITOH y4eOHOMH
JIeSITETFHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEJCHUE W MOCTYIKA CBOMX TOBAPHIIECH C MO3HUIIMU HPABCTBEHHBIX W IPABOBBIX HOPM
¢ Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOIO MO3HAHWS

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XUMHUYCCKOW PEaKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY VPOBHIO
pa3BUTHSI HAYKA M COCTABILIIONINE OCHOBY JUIA TOHUMAHWS CYIIHOCTH HAYYHOH KAapTHHBI MHpa, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHs TPHUPOABI, B3aUMOCBS3AX YEJOBEKa C TPUPONHOW CpPEHOH, O pOINM XHUMHHA B TIO3HAHUH STHX
3aKOHOMEPHOCTEH;



[IO3HABATE/IbHbIE MOTUBBI, HANPABICHHBIC HAa IOIYYCHHE HOBBIX 3HAHUM IO XUMUM, HEOOXOAUMBIE AN OOBSICHEHUsS
HaOJII0laeMBIX IIPOLIECCOB U SBJICHUI, MO3HABAaTENIbHOHM, MH()OPMAIMOHHOM M UYMTATENbCKOM KyIBTYpbl, B TOM YHUCJIE HABBIKOB
CaMOCTOATENbHOM pabOThl C Y4eOHBIMH TEKCTaMM, CIIPaBOYHOH JIMTEpaTypol, MOCTYNHBIMM TEXHUYECKUMH CpPEICTBAMHU
UH(OPMALMOHHBIX TEXHOIOTH;

UHTEpeC K OOY4eHMIO U IIO3HAHUIO, JI00O03HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTh K CaMOOOPa30BaHUIO, MPOCKTHOH H
HCCIIEI0BAaTENIbCKOM AeSTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBIEHHOCTU U YPOBHS 00yueHuUs B AajlbHEHIIeM;

4) popMupoOBaHUS KYJIbTYPHI 310POBBS:

OCO3HAHUE LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3[0pOBbIO, YCTAHOBKU Ha 3JI0pOBBI 00pa3 >KU3HU,
OCO3HAHHUE IOCIEACTBUIl M HENpUATHE BPEAHBIX NpPUBBIYEK (YHIOTpPeOIECHHsA AalKOrois, HapKOTHKOB, KypeHUs), HEOOXOOUMOCTU
co0Ir0IeHHs TpaBUIl O€30IIACHOCTH IIPU 0OPAIEHUH ¢ XUMUYECKUMHU BELIECTBAMU B OBITY U pealbHON JKU3HY;

5) TpynoBoro BocnuTaHusi:

UHTEpeC K MPaKTUYECKOMY U3ydeHUIo npodeccuil U Tpyaa pas3lIuuHOro poja, yBaKeHHE K Tpydy M pe3ynbTaTaM TpydOBOM
JeATEeIbHOCTH, B TOM YMCIE Ha OCHOBE IPUMEHEHMS IPEIMETHBIX 3HAHUM IO XMMHUM, OCO3HAHHBII BHIOOp HHIMBUIYaJIbHOM
TPaeKTOPUH HPOJOIDKEHUs. 00pa30BaHUs ¢ Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XMMHU, OOLIECTBEHHBIX HHTEPECOB U
HOTPeOHOCTEH, yCIEemHOH NPoecCHOHAIbHON NEATENbHOCTH U Pa3BUTHA HEOOXOAUMBIX YMEHHMIl, TOTOBHOCTh aJalTHUPOBAThCA B
podecCHOHAILHON Cpee;

6) 3K0/IOrM4€eCKOro BOCIMTAHUS :

9KOJIOTMYECKH LeJIecO00pa3Hoe OTHOLIEHHE K IMPUPOAE KaK HCTOYHMKY XXM3HM Ha 3eMile, OCHOBE €€ CyIIEeCTBOBAHMS,
MOHMMAaHUe LIEHHOCTH 370pOBOr0 M 0Oe30macHOro oOpasa XH3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (u3nueckoMy U
MICUXUYECKOMY 37I0POBBIO, OCO3HAHHE LIEHHOCTH COOMIOAEHHS IIPaBUIl O€30I1aCHOr0 MOBEAEHHUS IPU PadoTe ¢ BEIIECTBAMU, a TAKKE B
CUTYyallUsIX, YTPOXKAIOLIUX 30POBBIO U )KU3HH JIOJEH;

CIIOCOOHOCTH NPUMEHATh 3HAHMA, IOIy4aeMble IPH M3YYCHHM XHMMMH, JUIS PEIIEHUs 3a/ay, CBA3AHHBIX C OKpYyKarouleil
NPUPONHOI Cpeloi, [UIS MOBBIMIEHHS YPOBHA OSKOJIOMMYECKOM KyNbTYPhI, OCO3HAHMSA IJIOOANBHOTO XapaKTepa 3KOJIOTMYECKUX
npoOneM M MyTel MX pEIIeHHUs IMOCPEICTBOM METOAOB XMMHHM, SKOJIOTHYECKOI'O MBIIUICHHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B
NI03HABATENILHON, KOMMYHUKATUBHON M COLIMAJIBHOW MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeIMEeTHBIX PE3yIbTaTOB BBIICISIIOT 3HAUUMBIE sl (POPMUPOBAHHS MUPOBO33PEHUSI OOLICHAYYHBIC TOHATHS
(3aKoH, Teopus, MPUHIMII, TUIOTE3a, (PaKT, CUCTEMa, MPOLECC, SKCIEPUMEHT U JPYroe.), KOTOphIe HUCIIONB3YIOTCS B €CTECTBEHHO-
HAay4YHBIX y4eOHBIX NpeAMeTax M II03BOJSIOT HA OCHOBE 3HAHMH W3 3THX NPEAMETOB (OPMHUPOBATH IPEACTABICHHE O LEIOCTHON
Hay4YHOM KapTHHE MMpa, U YHUBEpCalbHble ydeOHbIE IEHCTBUS (TIO3HABATENbHbIC, KOMMYHHUKAaTHBHBIC, PETYISTUBHBIE), KOTOPbIE
obecrieunBaoT (HOPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSTENBHOMY IUIAHMPOBAHHIO M OCYIIECTBICHMIO Y4eOHOH IeATeNbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCATbHbIE YUeOHbIE el CTBHUSI

ba3oBble JJornueckue geicTBUs:

YMEHHUS UCIIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHHS MIPH OCBOCHUH 3HAHMUMN: PACKPBIBATH CMBICT XUMHUYECKUX MOHATUN
(BBLOETATh WX XapakTepHbIE IPH3HAKH, YCTAHABIMBATh B3aWMOCBS3b C JPYTUMH IIOHATHSAMH), HCIOJIB30BATh MOHITHSA IS
OOBSICHEHUSI OTIENbHBIX (DAKTOB W SIBICHUI, BBIOMPATh OCHOBAaHHMS W KPUTEPUM Ui KIACCU(HUKALMK XMUMHUYECKUX BEUIECTB U
XMMHUYECKUX PEaKlUi, yCTAHABIMBATh MPUYUHHO-CICJCTBEHHBIC CBS3M MEXAYy OOBEKTAMHU W3YYEHHS, CTPOHMTH JIOTHYECKHE
paccyxaenus (HHIYKTUBHBIE, IETYKTHUBHBIE, 10 aHAJIOTHH), 1eJIaTh BBIBOJABI U 3aKIIIOUCHIS,

YMEHHE MIPUMEHSATH B IPOLIECCe MO3HAHMS MOHATH (TIPeIMETHBIE U MeTalpeAMEeTHbIE), CHMBOINYECKHE (3HAKOBBIE) MOJIEIIH,
UCIIONIb3yeMbIE B XUMHH, MPEOOPa30BBIBATH HIMPOKO MPHUMEHSEMbIE B XUMHH MOJIEIbHBIC MPEICTABICHUS — XMMHUYECKUH 3HAK
(cumBon sreMeHTa), XUMHYeckas GopMynia U ypaBHEHHE XMMHUYECKOH peakIii — TPH pelleHHH Y4eOHO-TT03HABATENbHBIX 3a1ad, C
Y9ETOM STHX MOJIENBHBIX NPEICTAaBICHUN BBIBIATE W XapaKTEPHU30BaTh CYIIECTBEHHBIC IPH3HAKH HM3yYaeMbIX OOBEKTOB —
XIMHWYECKHAX BEIIECTB M XUMHUYECKAX PEaKIi, BEIBIATH OOIINE 3aKOHOMEPHOCTH, IPUIHHHO-CIIECTBEHHBIE CBS3U U IPOTUBOPEUUS
B M3Y4aeMBbIX IIPOIECccax U SIBICHIIX.

Ba3oBrle uccieaoBaTeJbCcKue JeiicTBUS

YMEHHE HCIIONb30BaTh IOCTABICHHBIE BOMPOCH B KadecTBE WHCTPYMEHTA IIO3HAHUS, a TAaKKe B KAa4eCTBE OCHOBHI IS
(hOpMHUPOBaHUSI THIIOTE3BI TI0 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KICHUIA;

proOpeTeHne ONbITa MO ITIAHUPOBAHUIO, OPTAaHU3AINN U MPOBEACHUIO YUSHHYSCKIX SKCIIEPUMEHTOB, YMEHIE HaOIr0aTh 3a
XOZOM TIpoIlecca, CaMOCTOSTENFHO TIPOTHO3UPOBATH €ro pe3yibTaTr, (opMymHpoBaTe OOOOIIEHHS W BBIBOIBI IO pPE3YIIbTaTaM
MIPOBENEHHOTO OITBITA, HCCIIEAOBAHIS, COCTABIIATE OTUET O MPOJETAaHHON padore.

Pabora ¢ undopmanueii:

yMeHHE BBIOMpATh, AHANM3WPOBATH M WHTEPIPETHPOBATH HH(POPMAIMIO DA3IMYHBIX BHIOB W (OPM TIPENCTaBIICHUS,
MOTYyYaeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYISIPHAS JIUTEPaTypa XUMHUIECKOTO COACPIKAaHUs, CIPABOYHBIE ITOCOOHS, PEeCypCHI
WuTepHeTa), KpUTHYECKH OIIEHUBATH IPOTHBOPEUYHUBYIO M HEJJOCTOBEPHYIO MH(OpMAIHio;

YMEHHE TPUMEHATh pa3INYHBIE METOIBI M 3alpOCHl MPHU IMOUCKE WM OTOOpe WH(POPMAIMA M COOTBETCTBYIONIMX AaHHBIX,
HEOOXOMMUMBIX I BBIMOJMHEHUS YUEOHBIX W TO3HABATCNBHBIX 3a]ad OMPENeNIEHHOrO THIA, NMPUOOpPETCHHWE ONbITa B OOJIACTH
WCTIONB30BaHUs MH()OPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH, OBJaJCHUE KYIbTYpOH AaKTUBHOTO HCIIONB30BAHUS PA3IUIHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIFHO BBIOMPATh ONTHMAJBHYIO (pOpMy IpeAcTaBiIeHUs HHPOPMAIIMK W WLTFOCTPUPOBAThH PEIIacMbIe
3a/1a4M HECIIOKHBIMU CXEMaMHU, JHarpaMMaMi, IPYTUMH GpopMaMu TpaduKe 1 nX KOMOMHALIUSAMU,

YMEHHE HUCTIONB30BATh U aHAJIM3UPOBAThH B TIpOIlecce YICOHOH M UCCIIEOBATENECKON NEATETFHOCTH HHPOPMAIIHIO O BITHSIHUU
MIPOMBIIIJIEHHOCTH, CETILCKOr0 X0351MCTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPYIKaIOIIEH IPUPOJHON Cpebl.

KoMMyHHUKaTHBHBIC YHUBePCAIbHbIC y4eOHbIe AeiiCTBHUS:



YMEHUSl 3aJaBaTh BOIPOCH! (B Xone Auaiora U (WIKM) AUCKYCCHH) IO CYLIECTBY OOCYKAaeMOW TeMbl, HOPMYIUPOBATH CBOH
MPEUIOKEHHST OTHOCHTENIHLHO BBITOJTHEHHUS MPETOKEHHOM 3a1a4u;

YMEHUSI TIPEACTABJIATH MOJTYYSHHBIC PE3YJbTaThl MO3HABATEIBHON JEATEIBHOCTH B YCTHBIX W MHUCBMEHHBIX TEKCTaX; NENaTh
MPE3CHTAIMI0 PE3YJIbTATOB BBIMOJIHEHUS] XUMHYECKOTO JKCIepUMeHTa (J1abopaTOpHOTO OIbITa, J1a0OpaTOpHOM paboThl IO
HCCIIEJIOBAHHIO CBOMCTB BEIIECTB, yIEOHOTO IIPOCKTA);

YMEHHUsI Y4eOHOrO COTPYJHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM TO3HABATENILHOW W HCCIIENOBATENBCKOH JIEITETbHOCTH
NpU pEelICHHH BO3HUKAIONIMX MpOOJeM Ha OCHOBe yduéra OOLIMX HHTEPECOB W COrNIAacOBaHMS NO3HIMKA (00CYXAeHHs, OOMEH
MHEHHSIMH, «MO3TOBBIE IUTYPMBI», KOOPIMHAIMS COBMECTHBIX JCHCTBHI, ONpeneicHHe KPUTEPUEB IO OIEHKE KavyecTBa
BBITIOJTHEHHOW pabOThI U Ipyrue).

PeryasiTuBHbIe yHUBepcaIbHbIe y4eOHbIe NeiiCTBUS:

YMEHHE CaMOCTOATENBHO ONpPEAENATh LEeNU JeSTeIbHOCTH, IUIAHHUPOBATh, OCYILECTBIATh, KOHTPOIMPOBAaTbH U TpHU
HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JIESATENBHOCTh, BHIOMpaTh HanbOonee 3(deKkTHBHBIE CIIOCOOBI peHIeHHS Y4eOHBIX W
MIO3HABATENBHBIX 33Ja4, CAMOCTOATEIBHO COCTABIATh MM KOPPEKTUPOBATh MPEATIOKEHHBIN alrOpuTM NEHCTBUI NPHU BBINOIHEHUN
3aJaHuil ¢ y4éTOM TMOJIydeHUs] HOBBIX 3HaHMH 00 M3ydaeMBIX OOBEKTaX — BEIIECTBAX W PEaKNusX, OLEHUBATH COOTBETCTBHE
MOJYYEHHOr0 pe3ysibTaTa 3asBJICHHOM I€NTM, YMEHHE MHCIIOIb30BAaTh M aHAJINW3UPOBaTh KOHTEKCTHI, INpe/ylaraéMble B YCIOBHU
3aJaHU.

HNPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX Pe3yNbTATOB IO OCBOEHHIO 00S3aTENIbHOTO COJEep)KaHHs, YCTAHOBJICHHOTO IaHHOH (enepaibHOM
paboueii mporpaMMoH, BBIICISIOT: OCBOCHHBIC 00YJYaIOIIUMUCS HAyYHBIC 3HAHUS, YMCHHS U CIIOCOOBI ACHCTBYM, CrICHU(UICCKUE IS
HpeIMeTHON 0051acTH «XUMHSD), BHIBI JEATEIBHOCTH IO TONYyYEHUIO HOBOT'O 3HAHMs, €ro MHTEPIIPETalyH, NpeoOpa3oBaHUI0 U
NPUMEHEHUIO B Pa3JIUYHBIX YUEOHBIX U HOBBIX CUTYalUsIX.

K xoHny o0yyenussi B8 kiIacce mpeAMeTHble pe3yJbTaThl Ha 0a30BOM YPOBHe [OJKHBI OTPaKaTh
c¢()OpMHUPOBAHHOCTH Y 00YUYaIOIIUXCS YMEHMIi:

° PaCKpbIBaATh CMBIC]T OCHOBHBIX XUMHNYCCKHUX TTOHSTHIA: aToM, MOJICKYJ1a, XHUMHYCCKUH QJIEMCHT, MMPOCTOEC BEIIECCTBO, CIIOKHOC
BEIIIECTBO, CMECh (OQHOPOAHAS M HEOAHOPOJHAs), BaJEHTHOCTb, OTHOCUTEIbHAS aTOMHAS U MOJISKYISIpHAs Macca, KOJIUYECTBO
BEIL[ECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas JOJs XUMHUYECKOrO JJIEMEHTa B COSAMHEHUH, MOJIPHBIH 00bEM, OKCUJ, KUCIIOTA,
OCHOBaHHE, COJIb, DJIEKTPOOTPULATEIBFHOCTh, CTENIEHb OKHCIICHUS, XUMUYECKasl peakuus, KiaccuuKanus peakuuid: peakiun
COEIMHEHUs], PEAaKIUU PA3IIOKEHUs, PEaKLUU 3aMEILCHUs], PeaklMi OOMEHa, 9K30- M SHAOTEPMHUYECKUE PEaKIUM, TEILUIOBOM
a¢dext peakuuu, AApo aTOMa, IIEKTPOHHBIN CIIOH aToMa, aTOMHas opOUTallb, paAuyC aToMa, XUMUYECKas CBs3b, MOIAPHAs U
HETIOJISIpHAsi KOBAJIEHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KaTHOH, aHHOH, pPAacTBOP, MaccoBas OO BellecTBa (IPOLEHTHAs
KOHIIEHTpALUs) B PaCTBOPE;

. WITIOCTPUPOBATh B3aHMMOCBSI3b OCHOBHBIX XUMWYECKUX TOHSTUH M NMPUMEHSTh 3TH MOHSITHS MPH ONUCAHUM BEILECTB U UX
NIPEBPALLEHUI;

. HCIIONB30BAaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTABJICHUSI ()OPMYJT BELIECTB M ypaBHEHUI XUMHYECKHUX PEaKLHii;

. OIpeNeNIATh BAJICHTHOCTH aTOMOB JJIEMEHTOB B OMHApHBIX COSJMHEHUSX, CTENICHb OKHCICHHUS DJIEMEHTOB B OMHAPHBIX

COeMHEHUX, MPUHAISKHOCTh BEIECTB K ONpEeNeNEHHOMY KJIAacCy COSAMHEHHWH Mo (opMynaM, BHI XUMHYECKOH CBS3H
(KoBaJIeHTHas1 U HOHHAs1) B HEOPTAHUUECKUX COCANHEHUSX;

. packpeiBaTh cMbici Ilepuoguueckoro 3akona [I. W. MenneneeBa: IE€MOHCTpUpPOBaThb IIOHUMaHUE NEPUOANYECKOM
3aBUCHMOCTH CBOMCTB XMMHMYECKHX 3JIEMEHTOB OT MX NojoxeHus B Ilepronuueckoil cucreme, 3aKOHOB COXPaHEHHUS] MaccChl
BEIIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUs, 3aKOHa ABOrasipo;

. OIMCHIBATh U XapaKTEpU30BaTh TaOMMIHYyI0 opmy [leproanueckoil cHCTEMBI XMMHUYECKHUX 3JIEMEHTOB: Pa3NdaTh MOHITHUS
«rtmaBHasg moarpymma (A-rpymma)» u o «mobounas moarpymma (B-rpymma)», mamsie W OOJBINHE TMEPHOABI, COOTHOCHTH
o0o3HaueHns, KOTOpble uMeroTcs B Tabmume «llepmommdeckass cucrema XxuMmudeckux osiementoB [[. WM. MennemeeBay ¢
YHCIIOBBIMU XapaKTEPUCTUKAMHU CTPOSHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsia sapa, oOIiee YKCIO JIEKTPOHOB U
pacIipeeNieHHe UX 10 IEKTPOHHBIM CIIOSIM);

o KJIIaCCU(HIIMPOBATh XUMHUUYECKUE OJJIEMEHTH, HEOPraHHYEeCKHE BEIIeCTBa, XUMHYECKHE PEaKIWH ([0 YUCIY M COCTaBY
YYaCTBYIOIINX B PEAKIIUH BEIIECTB, 110 TEINIOBOMY YD PEKTY);

o XapaKTepru30BaTh (ONMHCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa BEHIECTB PAa3IMYHBIX KIACCOB, INOATBEPKAAs OIHCAHUE
NpUMeEpaMy MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIINX XHMIYESCKHX PEAKLIMIA;

o MPOTHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBHCHMOCTH OT MX Ka4YeCTBEHHOTO COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHYCCKHX
NpeBpanieHuil B Pa3InIHbIX YCIOBUIX;

o BBIYHCIISITE OTHOCHTENBHYIO MOJICKYJSPHYIO M MOJISIPHYIO MAacchl BELIECTB, MAacCOBYIO IOJI0 XUMHYECKOTO 3JIEMEHTa II0
(bopMyIe coeTMHEHNS, MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, POBOJUTH PACUETHI 110 ypaBHEHHIO XUMUYECKOH pEaKIHy;

o NPUMEHATh OCHOBHBIC OIEpalliM MBICIUTENIBHOW JEATENbHOCTH — AaHAJM3 W CHHTE3, CpaBHEHHe, 0000LIeHHe,

CHCTEeMAaTH3alunIo, KJIACCU(PHUKAIMIO, BBIABICHUE IPUYNHHO-CICACTBCHHBIX CBS3€H — IUI1 W3YYCHHS CBOMCTB BEIIECTB M
XMMHUYECKHUX PEaKIHi, €CTeCTBEHHO-HAYYHBIE METO/BI TO3HAHWS — HAONIOJICHHE, U3MEPEHNE, MOJCINPOBAHNE, SKCIICPUMEHT
(peanbHBINA ¥ MBICIIEHHBIN);

. CJIeI0BATh MPaBHIIaM ITOJIb30BAHHS XUMHUYECKON TTOCYI0H 1 TabOpaTOpHBIM 000pyIOBaHNEM, a TAKXKE IPaBHiIaM OOpaIeHHs
C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKLHSIMH IO BBIMOJHEHHIO JIAOOPATOPHBIX XMMHUYECKHX OMNBITOB MO TOIYYECHHIO H
CcOOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHUCIOPOJa), IPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHON MacCOBOH moien
PacTBOPEHHOTO BEIIECTBA, IUIAHMPOBATh M NMPOBOAUTH XMUMHUYECKHE SKCIIEPUMEHTHI 110 Paclio3HABaHHUIO PACTBOPOB IENOYEi 1
KHCIIOT C IOMOIIBIO HHANKATOPOB (J1akMyc, (peHondTasenH, METHIOPAHXK U Ipyrue).



K koHmy oOydenus B 9 kjacce mpeMETHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPakaTh COPMHUPOBAHHOCTH Y
o0ydJaromuxcst yMEHHUH:

PACKpPBIBaTh CMBICT OCHOBHBIX XUMUYECKUX MTOHSTHI: XUMHUYECKUH 3JICMEHT, aTOM, MOJICKYJIa, NOH, KATHOH, aHHUOH, ITPOCTOS
BEIIIECTBO, CJOXHOE BEIIECTBO, BAaJICHTHOCTh, JIICKTPOOTPUIATEIFHOCTD, CTENCHb OKHCICHUS, XHMUYECKas PpEaKIus,
XUMHWYECKass CBs3b, TEIUIOBOW AQQEKT peakIuu, MOJb, MOISPHEIA O00BEM, pPACTBOP, SIEKTPOIUTHI, HEIICKTPOIHUTHL,
AJIEKTPOIIUTUYCCKAST JTUCCOIMAIINS, PEAKIIMd WOHHOTO OOMEHa, KaTalu3aTop, XHUMHUYCCKOS paBHOBECHE, OOpaTHMbIC U
HEOOpaTHUMBIC PEaKIUH, OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, OKHCIHUTENIb, BOCCTAHOBUTENh, OKHCICHHE W
BOCCTaHOBJICHUE, aJUIOTPONHsA, aM(OTEPHOCTh, XUMHYCCKast CBsI3b (KOBaJCHTHAsI, MOHHAS, METAJUTMYCCKAs), KPUCTAJLTHYCCKAsT
pemérka, KOppo3usi METaJJIOB, CIUIABBI, CKOPOCTh XMMMYECKOM peaKIMu, MNpeAenbHo aomyctuMasi kKoHueHTpaus [TK
BEIIECTBA,;

WLUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUCCKUX TOHSATHA W TPUMCHSTH TH MOHATHUS MPH OMHCAHUM BEIICCTB U UX
MIpeBpalleHUH;

HCTIOJIB30BaTh XUMHUYCCKYI0 CHMBOJIHKY JIJISI COCTABIICHHUS (hOPMYIT BEIIECTB M YPAaBHCHUN XUMUYECKUX PEaKIUH;

OMpPENENATh BaJCHTHOCTh M CTENCHb OKUCICHHS XUMHUYCCKHX OJJIEMECHTOB B COCAMHCHHSX pPAa3JIMYHOTO COCTaBa,
MIPUHAJISKHOCTh BEIIECTB K ONPEACTIEHHOMY KJIAcCy COCIUHEHUH 1Mo (opMyinaM, BUJ XMUMUYECKOW CBsA3HM (KOBaJICHTHAs,
HOHHAs1, METAJTMUECKAsl) B HEOPraHUIECKUX COCTUHCHUSX, 3aps MOHA M0 XUMHYECKON (opMylie, XapakTep Cpeasl B BOIHBIX
pAcTBOpax HEOPTaHUUECKUX COCAMHEHHMA, THIT KPHUCTALTHYSCKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich I[lepuomuueckoro 3akoHa J[. . MenneneeBa W JEMOHCTPHPOBATh €r0 MOHMMAaHHE. OMNKCHIBATH U
XapakTepu3oBaTh TaOmuuHyo (opmy I[lepromuueckoil CHCTEMBI XHMHUYECKHUX JJIEMEHTOB: Pa3JIndaTh MOHATHS «TJIaBHAS
nmoarpymnmna (A-rpymna)»y U «mobouynas momarpymma (b-rpymma)», majible W OOJbINKME MEPHOABI, COOTHOCHTH O0O3HAYCHUS,
KOTOpPLIC UMEIOTCA B nepnoanqecxoﬁ Ta6n1/1ue, C YHCJIOBBIMH XapaKTCPHUCTUKAMH CTPOCHHUA aTOMOB XMMHUYCCKUX JJIEMCHTOB
(coctaB W 3apsaa sapa, OOIIEe YKCIO DJIEKTPOHOB M PACHPEACICHHE WX IO SJCKTPOHHBIM CIIOSIM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTH B U3MCHCHUH CBOICTB 3JIEMEHTOB U MX COG}IHHCHHI:I B mpeaciiax MallbIX MEPUOJOB U TIIaBHBIX MNOATPYIII C
Y4E€TOM CTPOEHUS UX aTOMOB;

KJ'IaCCI/I(bI/IIlI/IpOBaTB XUMHUYECKUEC DOJIEMCHTBI, HCOPTaHWMYECKHUEC BCIICCTBA, XUMHWYECCKHUE PCAKINN (HO quciy u COCTaBy
Y4YacTBYIOUIMX B PEAKIMU BEUIECTB, MO TEIIOBOMY 3] deKTy, 110 N3MEHEHHIO CTENECHEH OKUCIEHH XUMHUYECKUX DIIEMEHTOB);

XapaKTepu30BaTh (OMKCHIBATH) OOIME M CHCHU(PHUCCKHE XHMHYCCKAE CBOHCTBA TMPOCTBIX M CIOXKHBIX BEIIECTB,
MOATBEPKAass OIMMCAHUE ITPUMEPAMU MOJ'[eKyJ'[HpHI)IX 1 UOHHBIX ypaBHeHI/Iﬁ COOTBGTCTBy}OLHI/IX XUMHWYECKUX peakum‘&;

COCTaBJIATh YPABHEHUSI JIEKTPOIUTUYECKON AUCCOLMALMM KUCIIOT, IEJI0YEN U CONE, NIOJHbIE U COKPAILEHHBIE YPAaBHEHUS
peakuuii HOHHOrO OOMEHa, YPaBHEHUS PEaKIMi, MOATBEPKAAIOIINX CYLIECTBOBAHHE MEHETHYECKOH CBSI3M MEXY BEIECTBAMH
Pa3IUYHBIX KJIACCOB,;

pacKpbIBaTh CYLIHOCTh OKHCIHMTEIHLHO-BOCCTAHOBHUTENILHBIX PEAKIUil MOCPEICTBOM COCTABJICHHS DJIEKTPOHHOro OanaHca
3TUX peakUuil;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOXKHOCTH NMPOTEKAHHUS XUMHUYECKUX IPEeBpaLCHUN
B Pa3IUYHBIX YCIIOBHSAX;

BBIUUCIIATE OTHOCHTENBHYIO MOJEKYISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO MO0 XUMHUYECKOI'O 3JIEMEHTa IO
(dbopMyne coeAMHEHUsI, MACCOBYIO JIONTIO BELIECTBA B PACTBOPE, MPOBOIUTH PACUEThI IO YPABHEHUIO XUMUYECKON PEaKIInH;

COOJTI0/IaTh MPaBHIIA MOJIF30BAHUSI XUMUYECKOH TTOCYION U JIaOOpaTOPHBIM 000pYIOBaHUEM, a TAKXKE MpaBKiIa 00paIieHus ¢
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSMHU IO BBITIOJHEHUIO JTa0OPATOPHBIX XMMUYECKHX OMNBITOB II0 IOTYYECHUIO U
COOMpPaHUIO ra3000pa3HbIX BEIIECTB (AMMHUaKa U YTIIEKUCIIOTO ra3a);

MIPOBOJIUTH PEAKIUH, MOATBEP)KOAIOIINEe KaueCTBEHHBIH COCTAaB PA3UYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYTEM
XJIopua-, OpoMu-, Hoau-, KapOoHaT-, pocdar-, cHIMKaT-, Cyab(ar-, THAPOKCHI-MOHBI, KATUOHBI aMMOHUS M MOHBI N3 Yy4EHHBIX
METAJIJIOB, IPUCYTCTBYIONINE B BOAHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB;

o NPUMEHATH OCHOBHBIE OIEpallid MBICIUTENBHOW JEeATENbHOCTH — AaHAJM3 W CHHTE3, CpaBHEHHe, 0000LIeHHe,
CHCTEMAaTH3aLHIO, BHIABICHUE IIPUYMHHO-CIESICTBEHHBIX CBS3eH — AU M3YYEHHs CBOWCTB BEIIECTB M XMMHYECKHX DPEaKIHi,
€CTECTBEHHO-HAy4YHBIE METOIbl IIO3HAHUS — HaOJIOJCHHE, H3MEpEeHHe, MOICIUPOBAHME, OKCIEPHUMEHT (peajbHBIl u
MBICIICHHBIH).

TEMATHYECKOE IIVIAHUPOBAHUE 8 KNIACC
Ne ri/nt HammeHnoBanme pa3ienoB u TEM MPOrPaMMbl | Kommgectso gacos | OnexTpoHHBIE (IH(POBHIE)
Beero || Konrpon Tpakt o0pa3oBaTebHBIE PECYPCHI
paboTst paboThr
Paspea 1. llepBoHayaibHble XUMHYECKHE IIOHATUS
1.1 |[Xumus — BaxkHas 00JaCTh €CTECTBOZHAHMS H 5 2 bubnmoreka [JOK
MPaKTHYECKOM IEATETFHOCTH YeIOBEKa https://m.edsoo.ru/7f41837c
1.2 BemecTBa u XMMHUYECKHE pEeaKLIUU 15 1 bubamorexa [JOK
https://m.edsoo.ru/7f41837c
|I/ITOr0 0 pa3jaeny || 20 ”
|Pa3z|eJ1 2. BaxkHeiilme npeacTaBuTe I HEOPraHNYeCKHUX BeleCTB
2.1 ||Bo3ayx. Kucnopon. ITonstue 06 okcumax 6 Bbubamnoreka [TOK
https://m.edsoo.ru/7f41837c
|2.2 ||BOI[Op0Il.HOHHTI/Ie 0 KUCJIOTaX U COJIAX || 8 ” || 1 ||BI/I6J'II/IOT€Ka 1HOK



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

Ne r/nt HanmenoBanue pa3ziesnoB ¥ TeM MPpOrpaMMBbl | KonmuectBo yacos | OnekTpoHHbIe (IU(POBEIE)
Beero || Konrpon Tpakt o0pa3oBaTeNbHbIE PECYPCHI
pabotsl paboTsI

| | | | | | |https://m.edsoo.ru/741837c

2.3 Bopma. PactBopsr. [ToHsATHE 00 OCHOBaHUSIX 5 1 1 Bbubaunoreka [JOK
https://m.edsoo.ru/7f41837c

2.4  ||OcHOBHBIE KJIacChl HEOPTAaHUYECKUX COETMHEHUN 11 1 1 bubanorexa [JOK
https://m.edsoo.ru/7f41837c

Hroro no pazueny || 30 ||

Paznen 3. Ilepuoguyeckuii 3axon u [lepuoaguyeckas cucrema xumuieckux iementoB Jl. . MenaeneeBa. CTpoeHue aToMOB.
Xumnuyeckas ¢cBfI3b. OKHCINTEIBLHO-BOCCTAHOBUTEIBHBIE peakuumn

3.1 |[lIepnogmueckuii 3axoH u [lepnoguyeckas cucrema 7 bubanorexa [JOK
xuMuYUeckux semenToB J[. . Menzerneesa. https://m.edsoo.ru/7f41837c
Crtpoenue aToma

3.2 Xumudeckas cBsi3b. OKUCIUTENBHO- 8 1 Bbubaunoreka [JOK
BOCCTAHOBUTENBHBIC PEAKIIUH https://m.edsoo.ru/7f41837c

Uroro no pazneny 15 bubaunoreka [JOK

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

Pe3epBHOE Bpems 3 Bbubmuoreka [TOK

https://m.edsoo.ru/7f41837¢c
|OBLIEE KOJJMYECTBO YACOBIIOTIPOTPAMME || 68 || 4 || 5 |
TEMATHYECKOE IINTAHNPOBAHMUE 9 KJIACC

Ne HaumeHnoBanue pa3fenoB U TEM IPOrpaMMBbl KonudectBo yacor OnektpoHHble (1(POBbIE)
/n o0pa3oBatebHbIEC PeCypChl
L Beero ||K0HTp paboThI ||Hpa1<T pa60T1>1||
Pa3pen 1. BemecTBo M XUMUYecKHe peakuu
1.1||[ToBTOpeHue u yriryOieHne 3HaHNui OCHOBHBIX 5 1 bubaunorexa [JOK
| |[pasnenos kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2||OcHoBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKIMi 4 bubnunorexa [JOK
L] https://m.edsoo.ru/7f41a636
1.3||9nekTponutuyeckas Iuccoruanus. XMMU4YeCKHue 8 1 1 bubnunoreka [JOK
| ||[peakimu B pactBOpax https://m.edsoo.ru/7f41a636
|I/IToro 10 pa3femy “ 17 ”
|Pa3z1eJ1 2. HemeTaJlJIbl ¥ MX COeJUHEHMSsI
2.1||O6mast xapaKTepUCTUKa XMMHUYECKHUX JIEMEHTOB 4 1 bubnunoreka [JOK
| ||VIIA-rpynms1. Tanorenst https://m.edsoo.ru/7f41a636
2.2||O61mast xapaKTepUCTUKA XMMHUYECKHUX JIEMEHTOB 6 bubnuorexa I[JOK
| |[VIA-rpynmb1. Cepa u €€ coeuHenus https://m.edsoo.ru/7f41a636
2.3||O61mast xapaKTepUCTUKA XMMHUYECKHUX JIEMEHTOB VA- 7 1 Bubmmorexa [IOK
| ||[rpynmbl. Asot, gocdop u ux coeIuHEHUs https://m.edsoo.ru/7f41a636
2.4||O61mast xapaKTepUCTUKA XMMHUYECKHUX JIEMEHTOB 8 1 2 bubnuoreka [JOK
| |[IVA-rpynmsl. Yriiepoji 1 KpeMHHH U X COeMHEHHUS] https://m.edsoo.ru/7f41a636
|I/IToro o pasjeny “ 25 ”
|P33)1eJ1 3. MeTasliibl M UX COeAMHEHHS
3.1{|O061mmume cBoiicTBa METAILIIOB 4 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
3.2||Baxkneiimume MeTauibl ¥ UX COEIUHEHUS 16 1 2 bubmmoreka ITOK
https://m.edsoo.ru/7f41a636
|I/ITOr0 0 pa3feny || 20 ”
|Pa3uen 4. XuMus 1 OKpY:KaoInas cpeaa
BemecTBa n MmaTepuabl B )KM3HHU YEIOBEKa 3 bubamoreka [IOK

E

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

|I/IT0r0 10 pa3zeny

[

|Pe3epBHoe BpeMsl

||BI/I6J'II/IOT€Ka HOK
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Ne HaunmeHoBaHue pa3ziesnoB U TEM NPOrpaMMBbl Konngectso yacos OnekTpoHHbIe (I(POBEIE)
/n o0pa3oBaTeNbHbIE PECYPCH

| Bcero ”KOHTp pa60TLI||HpaKT pa60TLI|| |
| | | | ||https://m.edsoo.ru/7f41a636 |
|OBLLEE KOJMYECTBO YACOBIIO IIPOTPAMME || 68 || 4 | 7 | |

MHOYPOYHOE IINTAHUPOBAHUE 8 KJIACC

"]

Tema ypoxa | Konugectso yacos || [Jata nzyuenus | DNeKTPOHHBIE
Bcero || Kontp IIpaxt I1aH thakt uppoBbIe
pabothi || paGoTer 00pa3oBaTeIbHBIC
pecypchl
IIpenmer xumun. Posib XUMUM B )KU3HU YeJIOBEKA. 1 1 Bbubaunorexa [JOK
Tena u BemiectBa. [IoHATHE 0 METOAX MO3HAHMS 4eTBEpThH https://m.edsoo.ru/ff
B XUMUH 0d210c
bubaunoreka [JOK
https://m.edsoo.ru/ff
0d227e
ArperaTHble COCTOSIHUSA BelecTB. HucTeie 1 1 bubaunoreka [JOK
BerecTBa U cMecH. Croco0Bl pa3eeHus cMecei 4eTBEpThH https://m.edsoo.ru/ff
0d26ca
®dusndeckre U XUMUYCCKUE SBIICHHUS. 1 1 bubmuoteka IIOK
YEeTBEPTH https://m.edsoo.ru/ff
0d37fa
[MpakTryeckas pabora Ne 1 «IIpaBuna paboTs! B 1 1 bubnuoreka [TOK
1aGopaTopyuu U MPUEMBI OOPAIIICHUS C yeTBEpThH https://m.edsoo.ru/ff
11a6opaTOPHBIM 000PYIOBAHHEM) 0d23dc
[pakrrueckas padora Ne 2 «Pa3znenenue cmeceit 1 1 bubnuoreka [JOK
(Ha MpUMeEpE OYKMCTKU MTOBAPEHHOMN COJHN)» YEeTBEPTH https://m.edsoo.ru/ff
0d28c8
ATOMBI U MOJIEKYJIBI 1 1 bubnuoreka [JOK
YEeTBEPTH https://m.edsoo.ru/ff
0d2a6c
XUMHUYECKHE dIIEMEHTHI. 3HAKH (CHMBOJIBI) 1 1 Bubmuoreka IIOK
XMMHUYECKHX DIIEMEHTOB yeTBEPThH https://m.edsoo.ru/ff
0d2be8
[IpocThie U COXKHBIE BEIIECTBA 1 1 bubanoreka [JOK
YEeTBEPTH https://m.edsoo.ru/ff
0d2a6c
ATOMHO-MOJIEKYIISIPHOE YICHUE 1 1 bubnuoreka [JOK
4eTBEPTH https://m.edsoo.ru/ff
0d2d50
3aKOH TOCTOSHCTBA COCTAaBa BEILIECTB. 1 1 bubamnorexa [JOK
Xumunaeckast hopmysa. BaleHTHOCTh aTOMOB 4eTBEPTH https://m.edsoo.ru/ff
XUMHUYECKHUX AIIEMEHTOB 0d2eae
OrtHocuTenbHas aToMHas Macca. OTHOCUTEIbHAS 1 1 Bbubnuoreka [JOK
MOJIEKYIISIpHast Macca 4eTBEpTh https://m.edsoo.ru/ff
0d323c
MaccoBast 1oJIsT XUMHYECKOTO JIEMEHTA B 1 1 Bbubnuoreka [JOK
COEIMHEHUH 4eTBEPTH https://m.edsoo.ru/ff
0d350c
Komngectro BemecTBa. Monbs. MonsipHas macca 1 1 Bbubnuoreka [JOK
4eTBEpThH https://m.edsoo.ru/ff
0d5230
XyMu4ecKas: peakius 1 1 Bbubamnoreka [JOK
4eTBEPTH https://m.edsoo.ru/ff
0d37fa
IIpu3Haky 1 yCIoBUs MPOTEKAHHUS XUMUYECKUX 1 1 Bbubamnoreka [JOK
peakimit YETBEPTh https://m.edsoo.ru/ff
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Tema ypoka | KonunuectBo uacos || Jata uzydenust | OJNEeKTPOHHBIE
Bceero || Kontp IIpaxt IU1aH thakt HppoBbIE
paboThi || paboThi o0pa3oBaTebHBIC
pecypchl
| [ [ [ [ |0d3a6
3aKOH COXPAHEHUsS MACChI BEIIECTB. XUMUYECKUE 1 1 Bbubnmnoreka [TOK
YpaBHEHUSI 4EeTBEPTh https://m.edsoo.ru/ffo
d3b88
Brruncnenus KoaudecTBa, MacChl BEIIECTBA 110 1 2 Bbubaunoreka [JOK
ypaBHEHHUSAM XUMHYECKUX PEaKInil YEeTBEPTh https://m.edsoo.ru/ff
0d5708
Knaccudukarust XAMHYeCKUX peaKIuii 1 2 Bubmoreka [IOK
(coenuHeHMs, Pa3IOKEHHs, 3aMeleHHs, 0OMEeHa) 4eTBEpPTh https://m.edsoo.ru/ff
0d3f34
M. B. JIoMOHOCOB — yU€HBIN-IHIIUKIIOTIETUCT. 1 2 Bubmuoreka [TOK
O0001IIeHIE U CUCTEMATU3AIHS 3HAHUI 4eTBEpThH https://m.edsoo.ru/ff
0d40c4
Konrponbnas padora Nel o reme «Bemecta u 1 1 2 bubaunoreka [JOK
XMUMHUYECKUE PEAKIIUID YETBEPTh https://m.edsoo.ru/ff
0d4290
Bo3xyx — cmech razos. CoctaB BO3IyXa. 1 2 bubnunoreka LIOK
Kucnopon — sieMeHT u npoctoe BeniectBo. O30H YEeTBEPTH https://m.edsoo.ru/ff
0d448e
dusnueckre U XUMUYECKHE CBOMCTBA KUCIIOpO/ia 1 2 bubnuoreka [TOK
(peakuuu okucienus, ropenue). [Toustre 06 YETBEPTh https://m.edsoo.ru/ff
OKCHIaX 0d4614
CrniocoObI oTy4eHust KUCaopoia B 1abopaTtopuu 1 2 bubmuoreka [TOK
Y IPOMBIIIIEHHOCTH. [IpruMeHeHne Kucaopoaa YEeTBEPTH https://m.edsoo.ru/ff
0d497a
TemnoBoit 3¢ dexT XuMUYECKol peakiuy, 1 2 bubnuoreka [JOK
MOHSATHE O TPMOXMMHYECKOM YPaBHCHHUH, 9K30- yeTBEpThH https://m.edsoo.ru/ff
SHIOTEPMHUUICCKHUX PEAKIIHSIX 0d4790
Tomumuso (HedTh, yroib u MeTaH). 3arpsi3HEHIE 1 2 bubnuoreka I[JOK
BO3.yXa, CIIOCOOBI €r0 MPEIOTBPAIICHHSI YeTBEPTH https://m.edsoo.ru/ff
Od4cda
[pakruueckas padora Ne 3 mo teme «Ilomydenue 1 1 2 bubnuoreka I[JOK
1 coOUpaHue KUCIOPOa, H3yIEeHHE €ro CBOMCTBY 4EeTBEPTH https://m.edsoo.ru/ff
0d4ae2
Bomopon — 37eMeHT u IPocToe BEUIECTBO. 1 2 bubnuoreka I[JOK
Haxosxenune B pupoe yeTBEPThH https://m.edsoo.ru/ff
0d4ddo
Om3nyYecKre 1 XUMHUIECKUE CBOMCTBA BOOPOA. 1 2 bubamnorexa [JOK
IpumMenerne Bogopoaa 4eTBEPTH https://m.edsoo.ru/ff
0d4ddo
IlonsaTHE O KMCIIOTaX U COMISIX 1 2 bubamnorexa [JOK
4eTBEPTH https://m.edsoo.ru/ff
0d50d2
Crioco0BI TToTy4eHnst BOIOPO/a B TabopaTopun 1 2 Bubmmoreka [IOK
4eTBEpTh https://m.edsoo.ru/ff
0d4ddo
[pakrudeckas padora Ne 4 mo Teme «[lomydenne 1 1 2 Bubmmoreka [IOK
1 coObMpaHue BOJOPOIa, M3yIECHHE €ro CBOMCTBY 4eTBEpTh https://m.edsoo.ru/ff
0d4f42
MornsipHbIit 00BEM Ta30B. 3aKOH ABOraspo 1 2 Bbubnmnoreka [TOK
4eTBEPTH https://m.edsoo.ru/ff
0d542e
Beruncnenus o0bEMa, KOJTUYECTBa BEIeCTBA rasa 1 3 bubaunorexa [JOK
TI0 €ro U3BECTHOMY KOJIMYECTBY BEILECTBA WITH 4eTBEPTH https://m.edsoo.ru/ff
| ||o6Bémy 0d55a0
‘BBI'H/ICJ'IGHI/ISI 00BEMOB Ta30B 110 YPaBHEHUIO H 1 ” ” H3 HBI/I6J'H/IOT€Ka [OK
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Tema ypoka KonunuectBo uacos || Jata uzydenust | DIIEKTPOHHBIE
Bceero || Kontp IIpaxt IU1aH thakt HppoBbIE
paboThi || paboThi o0pa3oBaTebHBIC
pecypchl
pEaKIMU Ha OCHOBE 3aKOHA 00BbEMHBIX YETBEPTH https://m.edsoo.ru/ff
OTHOIIICHUI T'a30B 0d5708
dusndecKre U XMMUYECKHUE CBOMCTBA BOJIBI 1 3 Bubaunorexa [JOK
4eTBEpPTH https://m.edsoo.ru/ff
0d587a
Cocras ocHoBaHuil. [ToHsATHE 00 MHIUKATOPAX 1 3 Bubmoreka [IOK
4eTBEPTH https://m.edsoo.ru/ff
0d59e2
Bona xak pactBopurens. HackleHHsie u 1 3 Bubmoreka [TOK
HEHACBIIICHHbIE PACTBOPBL. MaccoBast 101s YEeTBEPTH https://m.edsoo.ru/ff
BEIIIECTBA B PACTBOPE 0d5b40
[paktrueckas padora Ne 5 o Teme 1 1 3 bubaunoreka [JOK
«[IpuroroBneHue pacTBOPOB C OMpenenEHHO 4eTBEpThH https://m.edsoo.ru/ff
MacCOBOH JI0JIEH pacTBOPEHHOTO BEILIECTBA» 0d5eba
Konrponbnas padora Ne2 o teme «Kucnopor. 1 1 3 bubaunorexa [JOK
Bosopoa. Boma» YETBEPTh https://m.edsoo.ru/ff
0d6342
Oxcuapl: cocTaB, Kiaccu(UKaims, HOMEHKIATypa 1 3 bubmuoteka IIOK
YEeTBEPTH https://m.edsoo.ru/ff
0d664e
[TonydyeHue U XMMHUYECKHE CBOMCTBA KUCIOTHBIX, 1 3 bubnuoteka IIOK
OCHOBHBIX U aM()OTEPHBIX OKCH/I0B YETBEPTh https://m.edsoo.ru/ff
0d664e
OcHOBaHUS: COCTaB, KIacCU(PHUKAIIHS, 1 3 bubaunoreka [JOK
HOMEHKIIATypa YEeTBEPTH https://m.edsoo.ru/ff
0d67ca
[NonyueHue 1 XMMUYECKHE CBOWCTBA OCHOBAHUI 1 3 bubnuoreka IJOK
yeTBEpThH https://m.edsoo.ru/ff
0d67ca
Kucnotsl: cocras, kinaccudukarmsi, 1 3 bubnuoreka IJOK
HOMEHKIIATypa YEeTBEPTH https://m.edsoo.ru/ff
Odfee2
[lony4yeHne i XUMHYECKHE CBOWCTBA KHCIOT 1 3 bubnuoreka I[JOK
YEeTBEPTH https://m.edsoo.ru/ff
Odfee2
Conu (cpeqHue): HOMEHKIIATYpa, CIIoCO0bI 1 3 bubnuoreka I[JOK
TIONTyIEHMs, XUMHUUIECKIE CBONCTBA 4eTBEPTH https://m.edsoo0.ru/00
ad9474
[IpakTryeckas padora Ne 6. Pemmenne 1 1 3 bubnuoreka I[JOK
SKCIIEPUMEHTAJIBHBIX 3a/1a4 1Mo TeMe «OCHOBHBIE 4eTBEPTH https://m.edsoo.ru/00
KJTaCChI HEOPTAHNYECKUX COCTHHEHUID) ad9b7c
['eneTrueckas CBI3b MEXKAY KIlaccaMu 1 3 bubamnorexa [JOK
HEOPTaHUYECKUX COETMHEHMI 4eTBEPTH https://m.edsoo.ru/00
ad9a50
O0001IeHNE U CUCTEMATH3AIUA 3HAHWI 1 3 Bbubnuoreka [JOK
4eTBEpTH https://m.edsoo.ru/00
ad9ch2
Kontponsnas padora Ne3 mo teme "OcHOBHEIE 1 1 3 Bubmmoreka [IOK
KJTaCChl HEOPTAHUUECKUX COETNHEHMH" 4eTBEpTh https://m.edsoo.ru/00
ad9ela
[lepBbIe MOMBITKH KJIACCU(PHUKALNHA XUMHYECKIX 1 3 Bbrbanoreka [TOK
sneMeHTOB. [ToHATHE O TPyIIax CXOTHBIX 4eTBEpTh https://m.edsoo.ru/00
JJIEMEHTOB ad9ffa
Ilepnoanueckuii 3akon u [lepuonnueckas 1 3 Bubmmorexa [IOK
cucTeMa XUMHYecKuX anemenTos /1. U. 4eTBEPTH https://m.edsoo.ru/00

MenneneeBa

adab2c
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Ne Tema ypoxa Konngectso yacos || Jata nzyuenus | OJNEeKTPOHHBIE
/ Bceero || Kontp IIpaxt IU1aH thakt HppoBbIE
i} paGotsr || paGoTei oOpa3zoBaTebHbIE
| pecypchl
53 |[TIeprombl, TPYIIITEL, TOATPYIIITEI 1 4 Bubmorexa [TOK
YETBEPTH https://m.EdSOO.rU/OO
| ada52c
54 ||Ctpoenue aromoB. COCTaB aTOMHBIX sIIIEp. 1 4 Bubmoreka [IOK
H3orors YEeTBEPTh https://m.edsoo.ru/00
. ada342
55 ||Ctpoenue 37eKTPOHHBIX 000JI0UEK aTOMOB 1 4 Bubmoreka [TOK
aneMenToB [lepuoauyeckoii cuctemsr 1. U. YEeTBEPTh https://m.edsoo.ru/00
| |[Menneneesa adaébc
56 ||XapakTepucTka XMMAYECKOTO 3JIEMEHTA IO €ro 1 4 Bubmoreka [TOK
nonoxenuto B [lepuoanueckoii cucreme J1. Y. YEeTBEPTH https://m.edsoo0.ru/00
| |[Menneneesa ada824
57 ||3nauenue [lepromuueckoro 3aKoHa s pa3BUTHS 1 4 bubmuoreka [TOK
Hayku u nipaktukd. 1. M. MenyeneeB — yu&HbIiA, YEeTBEPTH https://m.edsoo.ru/00
| ||menaror u rpaxkiaHuH ada96e
58 ||31ekTpooTpHUIIATEIEHOCTS ATOMOB XUMHUYECKUX 1 4 Bubmuoreka [TOK
9JIEMEHTOB YeTBEPThH https://m.edsoo0.ru/00
|| adaab8
59 |[MoHHas xuMHUYecKast CBA3b 1 4 bubmuoreka [IOK
YEeTBEPTH https://m.edsoo.ru/00
. adac34
60 ||[KoBaneHTHas MOJAPHAS XUMUYECKas CBSI3b 1 4 bubmuoreka [IOK
4eTBEpThH https://m.edsoo.ru/00
L] adaab8
61 ||[KoBasieHTHas1 HENOJNSPHAS XUMHUYECKAsI CBSI3b 1 4 bubnuoreka [JOK
yeTBEpThH https://m.edsoo.ru/00
L] adaab9
62 ||Crerens OKMCIEHUS 1 4 bubaunoreka [JOK
yeTBEpThH https://m.edsoo.ru/00
|| adae28
63 ||OkucIUTENFHO-BOCCTAHOBUTEINILHBIC PEAKIMU 1 4 bubnuoreka I[JOK
yeTBEPTh https://m.edso0.ru/00
L] adb076
64 ||OKHCIUTETN U BOCCTAHOBHTETH 1 4 bubanoreka [JOK
yeTBEPThH https://m.edsoo.ru/00
|| adb076
65 ||[KonrponbsHas padora Ned o reme «CtpoeHue 1 1 4 bubnuoreka [JOK
aToMa. XUMHYECKas CBA3bY 4eTBEPTH https://m.edsoo0.ru/00
|| adb486
66 ||Pe3epBHBIii ypok. O000IIEHHE U CUCTEMATH3AIIHS 1 4 bubamorexa [JOK
SHAHUH 4eTBEPTH https://m.edsoo.ru/00
| adb33c
67 ||Pe3epBHbIii ypok. O000IICHHE U CHUCTEMATH3AIHS 1 4 Bbubnuoreka [JOK
SHAHUH 4eTBEpTh https://m.edsoo.ru/00
|| ad9ch?2
68 ||Pe3epBHbIii ypok. O000IIEHHE U CHCTEMATH3AIHS 1 4 bubamorexa [JOK
3HAHMIA 4eTBEPTH https://m.edsoo.ru/ff
|| 0d61c6
OBLIEE KOJIMYECTBO YACOB T10 68 4 4
IMPOTPAMME
IMOYPOUYHOE II'TAHUPOBAHHUE 9 KJIACC
Ne Tema ypoka I Konngectso yacos ” Jata nzyuenus | ONeKTPOHHBIE
n/n Bceero|| Konrp || IIpaktue IU1aH (hakr mpposbie
paboThl || paboThi o0pa3oBaTenbHbIE
pecypchl
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Ne Tema ypoka Konngectso yacos || Jata nzyuenus OJNEeKTPOHHBIE
w/n Bceero|| Konrp || IIpakTtue IU1aH thakt HppoBbIE
paboThl || paboThi 0o0pa3oBaTeIbHBIC
pecypcbl
1 [epuomudaeckutii 3akoH. [lepuogmaeckas 1 1 yeTBEpPTH Bubmoreka [TOK
cHCTeMa XUMHUUYEeCKuX dieMeHToB 1. U. https://m.edsoo.ru/0
Menneneesa Oadh59e
2 3aKOHOMEPHOCTH B U3MEHEHNH CBOWCTB 1 1 geTBEpPTH bubanorexa [JOK
XUMHYECKHX DJIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/0
MEePUOJIOB 0adb6b6
3 Knaccudukarus 1 HOMEHKIaTypa 1 1 geTBEpTH Bubmoreka [IOK
HEOPTaHUYECKUX BEIICCTB https://m.edsoo.ru/0
Oadb7e2
4 Buasl XuMu4ueckoil CBsI3U U THIIBI 1 1 geTBEpTH Bbubaunoreka [JOK
KPHUCTAIUTHYECKUX PEHIETOK https://m.edsoo.ru/0
Oadbac6
5 Kontponsnas pabora Nel o reme 1 1 1 yeTBepTH
«[loBTOpEHUE U YrayONeHne 3HAHUH OCHOBHBIX
paszienoB Kypca 8 kiaccay
6 Knaccudukarusi XAMHYECKUX PEaKITHid Mo 1 1 yeTBepThH Bubmuoreka [IOK
pas3IMYHBIM MPU3HAKAM https://m.edsoo.ru/0
Oadbch0
7 [ToHsATHE O CKOPOCTH XUMHUUCCKON PEaAKIINH. 1 1 geTBEepTH bubmuoreka [TOK
[ToHsATHE O TOMOT'CHHBIX U TETEPOreHHBIX https://m.edsoo.ru/0
peaKIusIx Oadbe9a
8 [ToHsATHE 0 XUMHYECKOM PABHOBECHH. 1 1 geTBEepTH bubmuoreka [IOK
DaKTOPHI, BIUAIONIAE HA CKOPOCTH XUMHUUECKOM https://m.edsoo.ru/0
PEaKLUK U MOJ0KEHHE XUMHYECKOTI'0 Oadc28c
paBHOBECHS
9 OKHCIUTENHHO-BOCCTAHOBUTEIbHBIC PEAKIINT 1 1 yeTBEpTH bubnuoreka I[JOK
https://m.edsoo.ru/0
Oadcade
10 ||Teopust 21€KTPOIUTUUECKON TUCCOLIUALIUH. 1 1 yeTBepTH bubnunoreka [JOK
CusbHBIE U CITA0BIC IEKTPOIUTHI https://m.edsoo.ru/0
Oadcd68
11 ||MonHBle ypaBHEHUS peaxIuit 1 1 yeTBepThH bubnuoreka I[JOK
https://m.edsoo.ru/0
Oadd448
12 || Xumuueckue CBOMCTBA KHCIOT M OCHOBAHUIA B 1 1 yeTrBEpTH bubanoreka [JOK
CBETE MPEICTABICHHI 00 3JIEKTPOIUTHIECKO# https://m.edsoo.ru/0
IACCOLMALINN 0add5d8
13 | Xumuueckue cBOMCTBA COIEl B CBETE 1 1 yeTBepThH bubamnoreka [JOK
TIPEICTABIICHHUI 00 3JIEKTPOIUTHIECKO# https://m.edsoo.ru/0
IACCOLMALINN 0add8b2
14 |[lomsiTHE O TUAPONU3E COJEH 1 1 yeTBEpTH bubnuoreka I[JOK
https://m.edsoo.ru/0
0add9d4
15 ||O0o006IIeHE U cUCTEMAaTU3AIMS 3HAHAN 1 1 yeTBepTH Bbubmuoreka [JOK
https://m.edsoo.ru/0
Oaddd12
16 |[Ipaxtuueckas padora Ne 1. «Pemienue 1 1 1 yeTBepTH Bubmmoreka [IOK
SKCIIEPUMEHTAIIBHBIX 3a/1a1» https://m.edsoo.ru/0
Oaddbfa
17 |[KonrponbHas padora Ne2 mo Teme 1 1 2 4eTBEpPTh bubanorexa [JOK
«DNEKTPOTUTHYECKAS JIUCCOIHALTHSL. https://m.edsoo.ru/0
XUMHYECKUE PEaKIUK B PACTBOPAX» Oaddec0
18 ||O06mas xapakTepuCTHKa IraJOreHOB. 1 2 4eTBepPTh Bbubamnoreka [OK
XUMHUYECKHe CBOCTBa Ha IIPEMeEpPE XJI0pa https://m.edsoo.ru/0
Oaddfe2
19 || XnopoBonmopon. ComstHas kucnora, xuMudeckue| 1 2 4eTBepPTh Bbubamnoreka [OK

CBOI\/’ICTBa, MOJYy4YCHHUEC, IPUMCHCHUC

https://m.edsoo.ru/0
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Ne Tema ypoka | Konngectso yacos || Jata nzyuenus OJNEeKTPOHHBIE
w/n Bceero|| Konrp || IIpakTtue IU1aH thakt HppoBbIE
paboThl || paboThi 0o0pa3oBaTeIbHBIC
pecypcsl
L L [ [ [0ade104 |
20 |[[IpakTrueckas pabora Ne 2 mo Teme 1 2 4eTBepTh Bubmoreka [IOK
«[lomy4eHne cONSIHOM KUCTOTHI, H3y4CHUE ¢& https://m.edsoo.ru/0
CBOMCTB» 0ade348
21 ||BblumciieHus Mo ypaBHEHHSIM XUMHYECKUX 2 4eTBEpPTh bubnmnorexa [JOK
pEaKIHii, €CITM OJIMH U3 PEAareHTOB JaH B https://m.edsoo.ru/0
H30BITKE 0ade488
22 ||OOmas xapakTepucTuKa 3J1eMeHToB VIA- 2 4eTBEpPTh bubanorexa [JOK
TPYIIITBI https://m.edsoo.ru/0
Oade64a
23  ||AmtoTporHbie MOTU(DUKAIIUH CEPHI. 2 49eTBEpPTh Bubmuoreka [IOK
Haxoxmenue cepbl U e€ COeTUHEHUI B https://m.edsoo.ru/0
npupoje. XMMHUYECKHE CBOMCTBA CEPBI Oade64a
24 ||CepoBomopon, CTpOcHHE, (PU3UUCCKHIE U 2 49eTBEpPTh bubmuoreka [IOK
XMUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/0
0ade802
25 ||Okcumel cepbl. CepHasi KUCI0TA, PU3MYECKUE H 2 9eTBEpPTh bubmuoreka [IOK
XUMHYECKHE CBOMCTBA, IPHMEHEHHUE https://m.edsoo.ru/0
Oadea28
26 || XuMHUUECKUE PEaKIINH, JISKAIIHE B OCHOBE 2 9eTBEPTh bubmuoreka [IOK
TPOMBIIIICHHOTO CITOCO0a MOTYYeHHUs CEPHOM https://m.edsoo.ru/0
KHCITOTBI. XUMHUECKOE 3arpsi3HEeHne Oadec8a
OKpYXaIoLIeH cpelibl COEAUHEHUSMU CEPbl
27 ||BblumciieHne MaccoBOM JIOJIM BBIXOJA MTPOIYKTa 2 4eTBEPTh bubanoreka [JOK
peakImu https://m.edsoo.ru/0
Oadec8a
28 ||OGmas xapakTepucTuKa 31eMeHTOB VA- 2 4eTBEPTh bubnuoreka I[JOK
IpyYMIBL. A30T, PACIPOCTPAHCHHUE B IPUPOJIE, https://m.edsoo.ru/0
(busnuecKkre 1 XMMHUYECKUE CBOWCTBA Oadeea6
29 |[AMMuak, ero ¢pu3MYECKUe U XUMUIECKUE 2 4eTBEPTh bubnunoreka I[JOK
CBOMCTBA, MOTyYEHHE U TIPUMCHCHHE https://m.edsoo.ru/0
0adf004
30 |[[Tpakruueckas pabora Ne 3 o Teme 1 2 4eTBEPTh bubnuoreka [JOK
«ITomy4eHne aMMuaKa, U3y4IeHUe ero CBOMCTBY https://m.edsoo.ru/0
0adf180
31 ||A3orHas kucnoTa, €€ pu3nIecKre u 2 4eTBEPTh bubnuoreka I[JOK
XMMUYECKHE CBOWCTBA https://m.edsoo.ru/0
0adf306
32  |[Mcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUS B 2 4eTBepTh bubnuoreka I[JOK
KauecTBE MUHEPATIBbHBIX YI0OPCHHIA. https://m.edsoo.ru/0
XUMHUECKOE 3arpsA3HEHNE OKPY/KAFOIIEH CpeIbl 0adf518
COCIMHEHISIMH a30Ta
33  ||@ocdop. Oxcun dhochopa (V) u hochopuas 3 bubnuoreka [JOK
KHCIIOTa, (PU3NUECKHE M XUMUYECKUE CBOMCTBA, 4eTBEpTH https://m.edsoo.ru/0
TONTyYEHHE Oadf68a
34  |[Ucnonb3oBanue hochaToB B KauecTBe 3 Bubmmorexa [IOK
MUHEPATBHBIX YIOOPEHHiA. 3arps3HeHne 4eTBEPTH https://m.edsoo.ru/0
TIPUPOTHON cpersl pocharamu Oadfc20
35 |[Vrnepon, pacnpocTpaneHue B pUpoe, 3 Bubmmoreka [IOK
(bU3HYeCKre U XUMUYECKHE CBOWCTBA 4eTBEPTH https://m.edsoo.ru/0
Oadfd9c
36 ||Oxcuasl yriepona, nx GU3HIECKHE U 3 Bbubamnoreka [OK
XUMHYECKHE CBOMCTBA. DKOIOTHIECKHE 4ETBEPTh https://m.edsoo.ru/0
pOOJIEMBI, CBSI3aHHBIE C OKCUIOM yriepoja Oadfebe
(Iv)
37 |[YronbHas KHCIIOTa U €€ CONH 3 bubanorexa [JOK
https://m.edsoo.ru/0
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Ne Tema ypoka | Konngectso yacos || Jata nzyuenus OJNEeKTPOHHBIE
w/n Bceero|| Konrp || IIpakTtue IU1aH thakt HppoBbIE
paboThl || paboThi 0o0pa3oBaTeIbHBIC
pecypchl
L | | [rerneprs || [0ac006¢ |
38 ||[IpakTrueckas pabora Ne 4 o Teme 1 3 Bubmoreka [IOK
"Tonyuenue yriekucnoro raza. KauecrBeHnas 4eTBEpPTH https://m.edsoo.ru/0
peaxiys Ha KapOoHAT-HOH" 0ae027e
39 ||[TepBoHauYaNbHBIC IOHATHS 00 OPraHMYECKUX 3 Bubmoreka [TOK
BEIECTBAX KaK O COSAUHEHUIX YrIepoa YEeTBEPTh https://m.edsoo.ru/0
0ae054e
40 |[KpeMmHHii U €TO COCTMHCHHUS 3 Bubmoreka [IOK
4eTBEpPThH https://m.edsoo.ru/0
0ae080a
41 | [[Ipaktuueckas pabora Ne 5. Pemenue 1 3 bubaunorexa [JOK
SKCIIEPUMEHTANIBHBIX 337124 [0 TEME YEeTBEPTH https://m.edsoo.ru/0
«BaxHele HeMeTaUTbl U MX COCTUHCHUSD) 0ae0bf2
42  |[KontposbHas pabora Ne3 o Teme 1 3 bubaunoreka [JOK
«Bakueiiie HeMeTaIbl U UX COEIUHEHUS 4eTBEpThH https://m.edsoo.ru/0
0ae0el8
43 ||OOrras xapakTepHUCTUKA XUMHUYECKUX 3 bubmuoreka [IOK
JJIEMEHTOB — METAJIOB. MeTaindecKast CBI3b YEeTBEPTH https://m.edsoo.ru/0
U METaJUTMUecKasl KpUCTAITMYECcKas periéTKa. 0ael03e
®dusnyeckue CBOMCTBAa METAIIIOB
44 || XuMuveckue CBONCTBAa METAJIIOB. 3 bubmuoreka [IOK
DNEKTPOXUMHUUCCKHUIA PS/T HAMPSDKCHHH 4eTBEpThH https://m.edsoo.ru/0
METaJIOB 0ael156
45  ||O0mmme crocoObl MONMyYeHHsT METAILIOB. 3 bubnuoreka I[JOK
CruiaBbl. BeIumciieHust 0 ypaBHEHUSIM YEeTBEPTH https://m.edsoo.ru/0
XUMHYECKHUX PEAKIHi, €CIIN OAMH U3 PEarcHTOB 0ael156
COJICPIKUT TIPUMECH
46 |[[ToHsiTHE O KOPPO3UH METAIIIOB 3 bubnuoreka I[JOK
YEeTBEPTH https://m.edsoo.ru/0
0ael278
47  |[lllemo4uHbIEC METAJLIBI 3 bubanoreka [JOK
yeTBEPThH https://m.edsoo.ru/0
Oael4b2
48  ||Okcupl ¥ TUAPOKCHIBI HATPUS U KaJIUSI 3 bubnuoreka I[JOK
YEeTBEPTH https://m.edsoo.ru/0
Oael4b2
49 ||lllemouHo3eMeNbHBIE METAILTBI — KAIBIHH U 3 bubmmoreka LIOK
MarHuit 4eTBEpTH https://m.edsoo.ru/0
Oael5e8
50 |[Baxkmeiimne coequHEHNS KaIbIHs 3 bubamnoreka [JOK
4eTBEPTH https://m.edsoo.ru/0
Oael5e8
51 ||O600menne n cucremMaTu3amusa 3SHAHWI 3
4ETBEPTH
52  |[PKéctkocThb BOIBI U CIIOCOOBI €€ YCTpaHEHHs 3 Bubmmoreka [IOK
4eTBEpTH https://m.edsoo.ru/0
0ae1886
53 |[TIpakruueckas pabora Ne 6 o teme 1 4 Bubmmoreka [IOK
"JKécTKOCTh BOMBI ¥ METOMBI €€ yeTpaHeH s 4eTBEPTH https://m.edsoo.ru/0
Oaelae8
54  ||AnroMuHMA 4 bubanorexa [JOK
4eTBEpTH https://m.edsoo.ru/0
Oaelc64
55 ||AM(oTepHBIC CBOWCTBA OKCH/IAa U THAPOKCHIA 4 Bubmmoreka [IOK
4eTBEPTH https://m.edsoo.ru/0
Oaelc64
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Ne Tema ypoka Konngectso yacos || Jata nzyuenus | OJNEeKTPOHHBIE
w/n Bceero|| Konrp || IIpakTtue IU1aH thakt HppoBbIE
paboThl || paboThi 0o0pa3oBaTeIbHBIC
pecypchl
56 ||’Keneso 1 4 Bubmoreka [IOK
YETBEPTh https://m.EdSOO.rU/O
0aeld86
57 ||Okcumpl, rumpoxcuanl u comu xenesa (II) u 1 4 Bubmoreka [IOK
xenesa (I11) 4eTBEPTH https://m.edsoo.ru/0
0ae35e6
58 ||OGobmienue n cucremaTn3anys 3HaHUH 1 4
YETBEPTh
59 ||[IpakTrueckas padora Ne 7. PemreHue 1 1 4 Bubmoreka [IOK
SKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME YETBEPTh https://m.edsoo.ru/0
«BaxHeIe MeTauTbl U UX COSTUHCHUSD) Oae3de8
60 |[BbrumcieHus mo ypaBHEHHSIM XUMHYECKUX 1 4 bubaunorexa [JOK
pEaKIii, €CITM OJIMH U3 PEAreHTOB JaH B YETBEPTH https://m.edsoo.ru/0
M30BITKE WM COJIEP)KUT IPUMeEcH. Brraucnenus 0ael750
MAaCCOBO# JOJIM BBIXO/IA MIPOIYKTA PEAKIIUH
61 ||OGoOuIeHNe U cucTemMaTn3anys 3HaHUH 1 4
4ETBEPTH
62 | KourponbHas padora Ne4 rmo teme 1 1 4
«Baxnelue MeTauibl U UX COEAUHEHUS» 4ETBEPTH
63 ||BemiecTBa u MaTepuabl B MOBCSAHEBHOM 1 4 bubmuoreka [IOK
JKU3HH YeJIOBEKA YETBEPTh https://m.edsoo.ru/0
0ae3f50
64 |[Xumuueckoe 3arpsisHEHHE OKPYKAIOILEH Cpe/ibl 1 4 bubnuoreka [JOK
YEeTBEPTH https://m.edsoo.ru/0
0ae4270
65 |[Posib XUMHU B pEIICHUH YKOJIOTHYECKUX 1 4 bubnuorexa [JOK
pobiemM YEeTBEPTH https://m.edsoo.ru/0
0ae4270
66 |[PesepBusiii ypok. O600IIEHHE U 1 4 bubnuoreka I[JOK
CHCTEMAaTH3aLUs 3HAHHMM yeTBEPThH https://m.edsoo.ru/0
0ae0d0a
67 |[PesepHsiii ypok. O600IIEHHE U 1 4 bubnuoreka I[JOK
CHCTEMATU3aIHs 3HAHUIH YEeTBEPTH https://m.edsoo.ru/0
Oadb33c
68 |[PesepHsiii ypok. O600IIEHHE U 1 4 bubnuoreka I[JOK
CHCTeMAaTH3aLUs 3HAHMIMA 4eTBEPTH https://m.edsoo.ru/0
0ad9ch2
OBILEE KOJIMYECTBO YACOB I10 68 4 7
ITPOI'PAMME

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YHEHUKA

OO6yuenue Benéres no yaeoHukam O.C.I'abpuensH: «Xumms 8 kmacey, «Xumust 9 Kiaccy, KOTOPBIE COCTABISIOT CAUHYIO JIMHHIO
Y9eOHHUKOB, COOTBETCTBYIOT (ellepalbHOMY TOCYAAapCTBEHHOMY 0Opa30BaTENFHOMY CTaHAAPTy BTOPOTO IOKOJCHUS 0a30BOTrO
ypoBHS, (pemeparbHOMY MIEPEUHIO YIEOHNKOB B pean3yroT aBTopckyto nporpammy O.C.I'abpuensaa( 2012r.)

- I'abpuensn O. C. , , Ocmpoymos U.I'., Craokos C.A. Xumus. 8 xiacc. - M.: [Ipocserenue, 2022;

- I'abpuensn O. C. Xumus. 9 kmace. - M.: [Ipoda, 2019.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1 .ITpumepHas mporpaMmma OCHOBHOTO 00IIIEro 00pa3oBaHus 1Mo XUuMHH (0a30BbIi YPOBEHB);

2. ®enepanbHas oOpa3oBaTeNbHast MPOrpaMMa OCHOBHOT'O 00IIIEro 00pa3oBaHMs 110 XUMUH (0a30BbIH YpPOBEHB);
3.Tabpuensan O. C., Bockobotinukosea H. 1. XuMns B Tectax, 3ajadax, ynpakHeHmsx. 8— 9 k. — M.: [Ipoda, 2009r.
4. I'abpuensn O. C.,,I'I"Jlvicosa [Iposepounsie u konmpoawvusie pabomul no xumuu 8 ki, — M.: Ilpocsenienne, 2021r.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

- bubnunoteka LIOK https://m.edsoo.ru/00ada96e

- MuTepHeT-pecypcesl:


https://m.edsoo.ru/00ada96e

