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IHHOACHUTEJIBHAS 3AIIMCKA

[IporpamMma o XMMHH Ha YPOBHE OCHOBHOTO O0OIIEr0 0Opa3oBaHUs COCTABICHA HA OCHOBE
TpeOOBaHMII K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOIl MpPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBe (henepabHOU
paboueii mporpaMMbl BOCTIUTAHHS U C YIETOM KOHIICTIIIUH MPETIOIaBaHMsI yIeOHOTO MpeaMeTa
«Xumus» B o0pa3oBaTelbHbIX opranusanusax Poccuiickoii @enepanuu.

[IporpaMmma mo XxuMuu Ha€T MpeACTaBICHHE O IENAX, OOIIel cTpareruu oOy4yeHHs,
BOCIIMTAHUS W pa3BUTHS OOyYaroIUXCS CpeICTBAMU Y4YeOHOro IpenMeTa, YCTaHaBIUBAaeT
o0s13aTeNbHOE TPEIMETHOE COZIEepIKaHUe, MPEAyCMaTpPUBAET PACIpEICICHUE ero Mo KilaccaM |
CTPYKTypUpPOBaHHE TI0 pa3jieiaM M TeMaM IPOTrPaMMBI TI0 XUMHH, ONPEAEIIseT KOJTHISCTBCHHbIC
U KaueCTBEHHbIE XapaKTEPUCTHKU COACPKAHMS, PEKOMEHAYEMYIO IOCJeI0BaTeIbHOCTD
U3YUYEHHSI XUMHUHU C YU4ETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTUKU Y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOCHHOCTEH 00yYaroLIiXCs, ONMpeesieT BOSMOKHOCTH TMpeIMeTa Jis
peasm3anuy TpeOOBaHMIA K pe3yJbraTaM OCBOSHHSI OCHOBHOW 00pa3oBaTeNIbHOW MPOTpaMMBbI HA
YPOBHE OCHOBHOTO O0IIIer0 00pa3oBaHMs, a Takke TpeOOBaHUM K pe3ysibTaTaM 00y4eHHs] XUMUH
Ha YpOBHE IeJell u3yuyeHHs TpeaAMeTa U OCHOBHBIX BHAOB Y4eOHO-II03HABAaTEIbHOM
JeSITeIbHOCTH 00yYaroIerocs o 0CBOCHHUIO Y4eOHOTO COJEpKAHMUS.

3HaHUe XUMUU CIY)KUT OCHOBOH it )OPMHUPOBAHUS MUPOBO33pEHHsI 00yUarOIIErocs, ero
MIPEICTABICHUN O MaTepHaIbHOM EIMHCTBE MHUPA, BAXKHYIO POJIb HTPAIOT OPMUPYEMBIE XUMHEH
MIPEICTABIICHHS O B3aMMOIIPEBPAIICHHSIX SHEPTHH M 00 SBOIIOIMH BEIIECTB B MPHPOJE, O MyTAX
pelieHrus I00anbHBIX MPOOJIeM yCTOMYMBOTO Ppa3BUTHs YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKON, MUIIEBON M IKOJIOTHYECKO 0€301MacHOCTH, MPOOIIEM 31paBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET pear3alii BOSMOXKHOCTEH JIJIsi CAaMOPa3BUTHS M (POPMUPOBAHHS KYIBTYPHI
JUYHOCTH, €€ 001el 1 PyHKINOHATBHON rPaMOTHOCTH;

BHOCHUT BKJIaJl B POPMHUPOBAHKHE MBILIUICHUS U TBOPYECKUX CIIOCOOHOCTEH 00yuaronmxcs,
HaBBIKOB ~ HUX  CaMOCTOSATENbHOM  y4eOHOH  NeATeNbHOCTH, O3KCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX ~YMEHHH, HEOOXOMUMBIX KaK B TIIOBCEJHEBHOM KM3HH, TaK H B
po¢eCCUOHATILHOM eI TeIbHOCTH;

3HAKOMHUT CO CHenu(UKOM HAyYHOrO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IEIOCTHOTO
B3MJISA/Ia HA €IMHCTBO MPHUPOJBI U YEIOBEKa, SBISIETCS] OTBETCTBEHHBIM 3TAllOM B (JOPMHUPOBAHUH
€CTECTBEHHO-HAyYHOW I'PaMOTHOCTH 00yUaIOIINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOUICHHWS K €CTeCTBEHHO-HAYyYHBIM
3HaHUAM, K TMPHUPOJE, K YEIOBEKY, BHOCUT CBOM BKJaJ B DJKOJIOTMYECKoe o0Opa3zoBaHHE
00yYarouxcsl.

JlaHHBIE HANpaBiIeHHUA B OOYyYECHMM XUMHUH OOECHEYMBAIOTCS CIEHU(PHUKON colepKaHus
y4eOHOTO TpeIMEeTa, KOTOPBIN SBISETCS MEJarorniecky alaiTHPOBAHHBIM OTPaXCHUEM 0a30BOU
HAyKW XMMHWU HA ONPEACIEHHOM JTale €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OPUEHTHPOBAH HA OCBOCHUE
00y4arOLMMHCS CUCTEMbI TIEpBOHAYAIBHBIX MOHATUH XMMHUH, OCHOB HEOPraHWYECKON XMMUU U
HEKOTOPBIX OTACIHHBIX 3HAUUMBIX MMOHATUN OPraHMYECKONH XUMUH.

CrpykTypa coiepkaHusi IpOrpaMMbl 10 XUMUU C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
noaxona k e€ msyueHuto. Coaep)KaHUE CKIIAJbIBACTCA M3 CHCTEMbI MOHATHI O XUMHYECKOM
AJIEMEHTE U BELIECTBE U CUCTEMbI IIOHATHI 0 XUMHUYECKON peakuuu. O6e 3TH CUCTEMBI



CTPYKTYPHO OPTraHHW30BaHbI 10 PUHIIMITY [TOCIEA0BATEIBLHOTO PA3BUTUS 3HAHUI HA OCHOBE
TEOPETUYECKUX MPEICTABICHUA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognyeckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUH aTOMa U XUMUYECKOU CBS3H;

— MPEJICTaBIEHUH 00 IEKTPOTUTHYECKON TUCCOLUAIIMY BEIIECTB B PaCTBOPAX.

Teoperndyeckne 3HaHUS pPacCMaTpUBAIOTCA HAa OCHOBE JMIIMPUYECKU IOIYYEHHBIX U
OCMBICIIEHHBIX (PaKTOB, Pa3BUBAIOTCS MOCIEI0BATENHFHO OT OAHOTO YPOBHSI K JPYTrOMY, BBITTOTHSIS
(byHKUIMU 0OBSICHEHUS U MPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS 1 BOZMOKHOCTEH MPAKTUIECKOTO
MIPUMEHEHHUS U MOJIYYEHUS N3y4aeMbIX BELIECTB.

OcBoeHue NporpaMMbel MO XHMHUHM CHOCOOCTBYET (DOPMHUPOBAHMIO MPEACTABIECHUS O
XUMUYECKOM COCTABJIAIOLIEH HAy4HOM KAPTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IIPUPO.BI,
LIEHHOCTHOI'O OTHOILICHMS K HAy4YHOMY 3HAHHMIO M METOJAAM ITO3HAHMs B HayKe. M3ydyeHne xumun
MIPOMCXOIUT C TPUBJICUEHUEM 3HAHUM W3 paHee M3YyYEHHBIX Y4YEOHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5-7 knaces» n «®Pusuka. 7 knacey.

[Ipu u3y4eHnn XUMHUU MPOUCXOAUT (POPMUPOBAHHME 3HAHUI OCHOB XMMUYECKOM HAyKH KaK
00J1acTH COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAKTUYECKON JIEATENbHOCTU YEIOBEKA U KaK OJTHOTO
13 KOMIIOHEHTOB MHUPOBOH KYNBTYphl. 3ajlaua yueOHOro mpeaMmeTa COCTOMT B (POPMHpPOBAHHUH
CHCTEMBbl XUMHUYECKHX 3HAHUH — Ba)KHEHIIUX (aKTOB, MOHATUH, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHWH MHMPOBO33PEHUYECKOTO XapakTepa, S3blka HayKd, B
MPUOOIIEHNN K HayYHBbIM METOJ[aM MO3HaHUs IIPU N3Y4YEHUH BEUIECTB U XUMUYECKUX pEaKLnil, B
(¢bopMUpOBaHMM M pa3BUTUM TO3HABATEIbHBIX YMEHUH M UX TMPUMEHEHUU B Yy4eOHO-
[I03HABATENILHOW U y4eOHO-UCCIIeI0BAaTENbCKOW ESTEIbHOCTH, OCBOCHUH MPaBHJ OE30M1aCHOIO
oOpalleHus C BEIECTBAMU B IIOBCEIHEBHON KU3HU.

[Ipu u3ydeHHH XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI Ba)KHOE 3HAUCHHE
MPUOOPETN TaKue 1eJH, KakK:

— dopMHpOBaHHE  WHTEJUIEKTYaJdbHO  pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSTEIbHOMY MPHUHATHIO PEUICHHH, CHOCOOHOU
a/lanTUPOBATHCSI K OBICTPO MEHSIOLIMMCS YCIOBUAM KU3HH;

— HalpaBJIEHHOCTh OOy4YeHHs Ha CHCTEeMaTHYeCKoe MpHoOIIeHHe OOydaroImuxcs K
CaMOCTOSITCJIBHOM  II0O3HABATEIIBHOM  JCATENBHOCTH,  HAy4YHBIM  METOJAaM  IIO3HAHUf,
(OpMHPYIOITM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH,

— obecrieueHrne yCIOBHH, CITOCOOCTBYIOMIUX MPUOOPETEHNIO O0YUYaIOIIUMHUCS OTBITA
pa3HOOOpa3HON JesTeIbHOCTH, MO3HAHUS U CAMOIO3HAHUS, KJIIOUEBBIX HABBIKOB (KITHOYEBBIX
KOMITETEHIMH ), UMEIOLNX YHUBEPCAIBLHOE 3HAYEHHE ISl pAa3JIMYHbBIX BUJIOB JI€ATEIbHOCTH;

— dbopmupoBanue o0mel GyHKINOHATBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B
TOM YHCJIE YMEHUI OOBSICHATh U OLCHUBATh SIBJICHUS OKPY’KAIOLIET0 MHUpa, UCIIOJIb3ys 3HAaHUS U
OMBIT, MOJYYECHHblE MpPU HU3YYEHUM XHMHUH, NPUMEHATh HUX MpPU pELIeHUH MpodiaeM B
MOBCEHEBHOM XU3HU U TPYAOBOM JEATENBHOCTH,

— dopmupoBaHue y OOYYAIOMIMXCS TYMAaHUCTUYECKUX OTHOIICHWH, MOHMUMAaHUS
LEHHOCTH XUMHUYECKHUX 3HAHUM JUIsl BBIPAOOTKU SKOJIOTMYECKH I1I€J€CO00pa3HOro NMOBEACHUS B
OBITY M TPYIOBOH [EATENBPHOCTU B IENSAX COXPAHEHMsS CBOETO 370POBbS U OKPYXKAIOLICH
IIPUPOAHOU CPENBL;

- pa3BUTHE MOTHBAIMM K OOy4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHMsS OOIIEYEeOBEYECKHX LIEHHOCTEH, TOTOBHOCTU K
0CO3HAaHHOMY BBIOOPY IPOQHIIS U HANPABIEHHOCTHU JaJbHENUIIEro 00y4eHusl.



OO6miee 4ncio 4acoB, OTBEACHHBIX ISl M3YUYCHUSI XUMUU HA YPOBHE OCHOBHOTO OOIIETO
oOpasoBanus, cocTapisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B HezleN0), B 9 kimacce — 68
4yacoB (2 yaca B HE/CIIIO).



COIEPKAHUE OBYYEHMUAA

8 KJIACC

IlepBoHa4yabHbIe XUMHUYECKHE IIOHATHS

IIpenmer xumuu. Ponb XMMHMM B KM3HM 4YeJIOBEKa. XUMHUS B CHCTeME HayK. lema u
BeniecTBa. Pu3NuecKHe CBOMCTBAa BELIECTB. ArperarHoe cocrosHue BemiecTB. llonsarne o
MeTozaxX MOo3HaHUs B XUMUH. YHCTHIE BenecTBa U cMecru. CriocoObl pa3ieieHns: CMECEeH.

ATOMBI ¥ MOJIEKYJIBI. XUMUYECKUE 21€MEHThl. CHMBOJIBI XUMUYECKUX IEMEHTOB.
IIpocThle U cn0XHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas (opmyna. BaneHTHOCTb arOMOB XMMHUYECKHX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BelecTB. OTHOCHUTEIbHAS aTOMHAsl Macca. OTHOCUTENIbHAS MOJIEKYISIpHAS
Macca. MaccoBasi 1011 XMMHYECKOTO 3JIEMEHTA B COEIMHEHUH.

KonmnuectBo BemectBa. Monb. MonsipHas Macca. B3auMoCBsI3bp KOJMYECTBA, MacChl U
qucia CTPYKTYPHBIX €IMHUIL BellecTBa. Pacuérel mo opmynaM XUMHYECKUX COEANHEHHH.

dusnyeckue M XUMHYECKHE SABJICHUSA. XUMHUYECKas peakuuss U €€ INPU3HAKU. 3aKOH
COXpaHEHHUsI MAcChl BEIIECTB. XUMHUYECKUE ypaBHeHH. Kiaccuukanys XuMHUECKUX peaKkiui
(coenuHeHus1, pa3IOKEHUS, 3aMEIICHHS, OOMEHa).

Xumuueckuii Ikcnepumenm:

3HAaKOMCTBO C XMMHYECKOM NOCYyHOH, IpaBWiIaMy pabOThl B JIaOOpAaTOPHH W MpUEMAMU
oOparmieHusi ¢ 1abopaTopHBIM OO0OpPYIOBAaHUEM, HM3YUYEHHWE W ONHUCAHHE (PU3NYECKUX CBOWCTB
00pa3IoB HEOPTAHMYECKUX BEIIECTB, HAOMOeHNE (PU3NUECKUX (TUTaBICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KHIIEHHE M KOHJIEHCAllUs BOJbI) U XMMUYECKUX (TOpPEHHUE CBEuH,
MIPOKAJIMBaHUE MEIHOW MPOBOJIOKH, B3aUMOICHCTBUE MeJa C KUCIIOTOW) sIBIICHUH, HaOMI0AeHNE 1
ONMCAaHNE MPU3HAKOB NMPOTEKAHNUS XUMUYECKUX peakluil (pa3iokKeHHue caxapa, B3auMoJIeiicTBIE
CEepHOM KHCIIOTHI C XJIOpHAOM Oapusi, paznoxenue ruapokcuna meau (II) mpu HarpeBanuw,
B3auMoJIeiicTBUE XkKene3a ¢ pacTBopoM conu Menu (II), nzyueHue cnocoOoB pa3zieneHus: CMecei:
C TMOMOINBIO MarHuTa, (WIBTPOBAHWE, BbIMAPUBAHME, AUCTHULALUSA, Xpomarorpadus,
MPOBEICHUE OYHMCTKH TIOBAPEHHOW COJIM, HAOJIONCHHE W OINMCAHHE PEe3yJIbTaTOB IPOBEICHHS
ONbITa, WJUIIOCTPUPYIOLETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHME MOAEIEH MOJEKY
(mmapocTep>KHEBBIX).

BaHeiilnne npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Bozayx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 31€MEHT W IpPOCTOE BEIIECTBO.
Haxoxnenue xucinopona B npupone, Gpu3ndecKkue U XMMUYECKUE CBOMCTBA (peaKkLUu rOpeHus).
Oxcunpl. Ilpumenenue xucnopona. CrnocoObl MOMy4yeHHMsS KHUCIOpoAa B J1IabopaTopuu u
npoMbIIIeHHOCTH. KpyroBopor kucnopona B mpupone. O30H — ajuioTporiHas MOAU(pUKAIH
KHCIIOpOJa.

TeroBoit A((HEKT XUMHUYECKOW pEaKIUU, TEPMOXHMUUYECKUE YpaBHEHUS, OK30- U
SHAOTEPMUYECKUE pEeaKkUMU. TOIUIMBO: yrojiib M MeETaH. 3arpsA3HEHHE BO3/1yXa, YCUIICHHE
MAPHUKOBOTO A QeKTa, pa3pyluIeHne 030HOBOTO CIIOSL.

Bomopon — oanemeHT u mpocroe BemiecTBo. HaxokaeHwe Bopopoaa B IpUPOZE,
¢bu3nyecKre 1 XuMHUYECKHEe CBOMCTBA, IPUMEHEHHE, CIIOCO0B! NomydeHus. KuciaoTsl u conu.

MonspHblit 00bEM ra3oB. PacuéTsl 1o XUMHUECKUM YPaBHEHUSM.

®usnueckue CcBOMCTBAa BOAbl. Boma kak pactBoputens. PactBopel. HacelmeHHblE M
HEHACBILEHHBIE PACTBOPBI. PacTBOpUMOCTH BellecTB B BoAe. MaccoBass 1O BELIECTBA B
pacTtBope. XuMHUYECKHE CBOICTBA Boibl. OcHOBaHUs. Posib pacTBOPOB B IPUPOJIE U B )KU3HU



yenoBeka. KpyroBopor Boabl B MpUpoje. 3arps3HEHHWE NPUPOAHBIX BoA. OXpaHa U OYMCTKA
MPUPOAHBIX BOJI.

Knaccudukanus nHeopranmyeckux coemuHeHuit. Oxcunbl. Kiaccudukanus OKCHIOB:
coneoOpasytromiue (OCHOBHbBIE, KHCIOTHBIE, aM(oTepHbIe) U HecoleoOpasytonue. Homenknarypa
OKcu10B. DU3NYECKNE U XUMUYECKUE CBOMCTBA OKCUIOB. [lonyueHre OKCua0B.

OcHoBanusa. Kiaccudukanus ocCHOBaHMIA: IIETOYM W HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBaHuil. @uU3MYECKHME U XMMHUYECKHE CBOMCTBa OCHOBaHUU. [lomyueHue
OCHOBaHMUM.

Kucnotel. Knaccudukanus kucnor. Homenkiarypa kuciaor. @uU3ndeckue U XUMUIECKUE
cBoricTBa KUCIOT. Pan aktuBHOCTH MeTtaiuioB H. H. beketoBa. [loyuenne kucior.

Conu. Homenknarypa coneil. dusnueckne U XMMHU4YecKue cBOMcTBa coisield. [lomyuenue
COJIEH.

I'eneTnueckas CBA3b MEXKY KJIACCAMH HEOPTaHUYECKUX COCTMHEHUMU.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEIeNIeHNue COAEp)KaHusl KHCIOpoJa B BO3JyXe, MOJIy4YeHHe, COOupaHue,
pacro3HaBaHME€ U HU3y4YEHHME CBOMCTB KHCIOpOAA, HAOIIONEHHE B3aMMOJICHCTBHS BELIECTB C
KHUCJIOPOJIOM M YCJIOBUSI BOSHMKHOBEHMS W TpEKpalleHHs TropeHus (mokapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJIOB W OIMCAaHHE WX CBOICTB, TONy4YeHHE, cOOMpaHWe, paclio3HaBaHHE U
M3y4YeHUE CBOMCTB BOjopona (TopeHue), B3ammojeicTBue Bomopoma ¢ okcumom wmeawm (1)
(BO3MOYKHO MCIIOJIb30BAHUE BHEOMATEpUasoB), HaOMoAeHNEe 00pa3LioB BELIECTB KOJIUUECTBOM |
MOJIb, HCCJIEZIOBAaHHE OCOOCHHOCTEW pacTBOPEHHs BEIECTB C Pa3IMYHON pPacTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEM pPACTBOPEHHOIO BELIECTBA,
B3aMMOJEHCTBHE BOJBl C METAUIaMHM (HAaTpUeM U KajblueM) (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPUAIIOB), HCCIEI0BAaHNE 00pa3l0B HEOPraHMYECKUX BEIIECTB PA3IMUYHBIX KIJIACCOB,
HaOMIOZIEeHHe W3MEHEHMs OKPAacKM HHJIMKAaTOpOB B PAacTBOpaxX KHUCIOT M ILEIOuYeH, U3ydyeHHe
B3aumozeiicteust okcuga menu (II) ¢ pacTBopoMm cepHOM KHUCIIOTBI, KHCIOT C METaJUlaMH,
peakuuii HEWTpanu3aluu, T[OJIyYeHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO
MeTajula IpyruM U3 pacTBOPa COJIH, PEIICHNE DKCIIEPUMEHTANbHBIX 3a/1a4 110 TeMe «Baxuenmue
KJIACChl HEOPraHUUYECKUX COCTUHEHUI.

Iepuonnyeckunii 3akon u Ilepuoanyeckas cucrema xummuyeckux djiemento /. U.
Menpeseesa. CTpoeHue aroMoB. XUMHYeCKas CBA3b. OKHCINTENbHO-BOCCTAHOBUTE/IbHBIE
peakuuu

IlepBble NONBITKY KiIaCCU(UKALUN XMMUUYECKUX 1eMEeHTOB. [IoHATHE O rpynmax cXOIHBIX
9JIEMEHTOB  (ILEJIOYHBbIE U ULIEJIOYHO3EMENIbHBIE METaJlIbl, TaJIOTCHbl, WHEPTHbIE TIas3bl).
DJeMeHTBI, KOTOpbIe 00pa3yroT aM(OTEPHbIE OKCH/IBI U TUAPOKCUIBI.

[lepnonnueckuit 3akoH. llepuoguueckas cucrema XuMu4Yeckux dsaeMeHToB [ M.
MenneneeBa. KoporkonepuogHas u uHHonepuonHas ¢opmbsl I[lepuoguueckoil cuctemsl
xumuyeckux snmeMeHtoB Jl. WM. MenneneeBa. Ilepuonbl u rpynmbl. PU3NYECKUH CMBICI
MOPSAIKOBOIO HOMEPA, HOMEPOB NIEPHOAA U I'PYMIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aToMHBIX saep. M3oromsl. OnexTpoHbl. CrpoeHHe
ANIEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XUMHUYECKHUX AIIEeMEHTOB [leprnoandeckoit cucteMsl
J. WN. MengeneeBa. XapakTepUCTHKa XUMHUYECKOIO 3JIEMEHTA IO €ro IOJIOKEHUIO B
ITepuonnueckon cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS paJnyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAIIIMYECKUX U
HEMETaNINYECKUX CBOMCTB IO IpyNIaM U MePUOIaM.



3nauenue [lepronnueckoro 3akoHa u Ilepnoanyeckoil CUCTEMBl XUMHUYECKUX HJIEMEHTOB
JUISl pa3BUTHS HayKu U ipakTuku. J1. 1. MenaeneeB — y4€HbIN U TpakIaHUH.

Xumnueckass cBsA3b. KoBaneHTHas (HOnsipHass M HEMOJsIpHas) CBSA3b.
ONEKTPOOTPULATEIbHOCTh XUMUYECKUX NIEMEHTOB. FlOHHAas CBS3b.

Crenenp  okucneHusa. OKHUCIHTEIbHO-BOCCTAHOBHUTEIbHBIE  peakuuu. [Ipomeccsl
OKHCJIEHUS] U BOCCTAHOBJIEHMsI. OKHCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3yuyeHue oO0pa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOAEHWCTBUE T'MIPOKCHIA
LIMHKA C PacTBOpPaMU KHCIOT U IIEJOYEH, MPOBEIEHUE OIBITOB, WIIOCTPUPYIOIIUX PUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLNUN (TOPEHUE, pEAKLIUU PA3I0KEHNUS, COSTUHEHMS).

Mesrcnpeomemmnuoie ceazu

Peanuzanus MeXNpeIMETHBIX CBS3€H NPU M3YYEHUM XMMHH B 8 KJacce OCYLIECTBIISIETCS
Yyepes3 UCIOJIb30BaHue KaK OOIINX €CTeCTBEHHO-HAYYHbBIX MOHATHUH, TaK U MOHITUH, SIBISIOIIMXCS
CUCTEMHBIMU JJI OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO IIMKIIA.

OO111e ecTeCTBEHHO-HAay4HbIE IOHATHUS: HAYYHbIN (DAKT, TUIIOTE3a, TEOPUs, 3aKOH, aHAIIN3,
CHHTE3, Klaccu(uKanusi, NEepUOANYHOCTh, HAONIOAEHUE, OSKCIIEPUMEHT, MOJAEIHPOBAHUE,
U3MEPEHHE, MOJIEIIb, SIBJICHUE.

@usuka: wmarepus, aroM, OJJIEKTPOH, INPOTOH, HEWUTPOH, HOH, HYKIWJ, W30TOIBI,
PaZMOaKTUBHOCTb, MOJIEKYJa, SJIEKTPUYECKHH 3apsj, BELIECTBO, Tello, 00bEM, arperarHoe
COCTOSIHME BEIIECTBA, a3, (PM3NYECKUE BEIWYHMHBI, CIUHHUIIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3B€31561, CoJHIIE.

buonorus: ¢porocunres, nprxanue, ouocdepa.

I'eorpadust: armocdepa, rugpochepa, MuUHEpanbl, TOpPHbIE MOPOIbI, MOJE3HbIE
HCKOIIa€MbI€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peaKusi

Ilepuonnueckuit 3akoH. llepuognueckas cucremMa XuMHU4YecKux diaeMeHToB [ M.
MenneneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTHM B WM3MEHEHMHM CBOMCTB XMMMYECKHX
JIEMEHTOB IIEPBBIX TPEX MNEPHONOB, Kalus, KalblUs W HMX COCIAWHEHUH B COOTBETCTBHH C
IIOJIOKEHUEM 2JIEMEHTOB B llepnonndeckoi cuCTeEMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJbI XUMHYECKOH CBs3U. THIBI KPUCTAIUIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOM PEMETKH M BHJIA XUMHUYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPraHMYECKMX BeIleCTB. XHMMHUYECKHE CBOMCTBA
BELIECTB, OTHOCALIMXCA K Pa3jIMYHBIM KJaccaM HEOPraHMYECKUX COEIMHEHUM, T€HETHYECKasl
CBSA3b HEOPTraHUYECKUX BEILECTB.

Knaccudukanus XUMUYECKHX PEaKkLMi M0 pa3IMyHbIM IpU3HaKaM (10 YHMCIY U COCTaBy
YUacTBYIOIIMX B PEAKIMHU BELIECTB, MO TEIUIOBOMY 3(QQEKTy, M0 H3MEHEHUIO CTeleHeH
OKHCJICHUS XMMHYECKHX 3JIEMEHTOB, MO OOPAaTMMOCTH, IO YYaCTHIO KaTanausaropa). DK30- U
SHJOTEPMUYECKHE PEAKIIUU, TEPMOXUMHUUECKUE YPABHEHUS.

[lonsite o ckopocTH xumHuueckoil peakuuu. [lonstTue 06 oOpaTUMbIX U HEOOpPATUMBIX
XUMHUYECKUX peakuusax. IIoHATHE O TOMOreHHBIX M TeTEpOreHHbIX peakuusax. [lonstue o
karanuse. [lonsatre o xumudyeckoM paBHoBecun. DAKTOPHI, BIUSAIONIME HA CKOPOCTh XUMUYECKON
PEeaKIUH U MOJ0KEHNE XMMUYECKOTO PaBHOBECHS.



OKHCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLWU, 3JICKTPOHHBIA OandaHC OKHUCIUTENbHO-
BOCCTAHOBUTENIbHON peakiuu. CocTaBlieHHE YPaBHEHHUW OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIyii ¢ UCTIOIB30BaHUEM METO/Ia AIEKTPOHHOro OanaHca.

Teopust ANIEKTPONUTHUYECKOW TUCCOLUALMU. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI. KaTnoHsl,
aHUOHBI. MexaHu3M JUCCOLMAlUU BEIIECTB C Pa3JIM4YHBIMU BHJAMU XHMHYECKOM CBS3H.
Crenenp auccounanyu. CUIbHBIC U CIIa0bIe AIEKTPOJIUTHL.

Peakuuu noHHOro oOMeHa. YCIOBUS MPOTEKAHUS PEaKIUil HOHHOTO OOMEHa, MOJHBIC U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
MpPEJCTaBICHU 00 3IEeKTPOIUTHYECKOM auccouuanuu. KadecTBEeHHbIE peaKklMM Ha HOHBIL.
[TonsiTue 0 rHAPONN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C MOJEISIMM KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB W HeMeTauioB (rpadura W anMasa), CIOKHBIX BEIIECTB (XJOpHIA HaTpHs),
HCCJIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XHMHUYECKOW pPEaKIUU OT BO3AEHCTBUS pa3IMYHBIX
(hakTOpoB, HCCIETOBAaHUE AJIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MpoOIEcca TUCCOLMALNUN
KHCJIOT, I1e04ei 1 cosieil (BO3MOXKHO MCIIOIb30BaHUE BUJICO MaTE€PUasoB), IPOBEAECHUE OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKK TMPOTEKAHUS pEaKIHnii MOHHOro oOMeHa (0Opa3zoBaHME OCajKa,
BbIICJIEHWE  Ta3a,  o0pa3oBaHME  BOJbI),  OMbBITOB,  WUIIOCTPUPYIOIIUX  HPHUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIuil (TOpeHue, peakiuu pas3ioKeHUs, COSAUHEHHUS),
pacno3HaBaHME HEOPraHMYECKUX BEIIECTB C ITOMOIIbI0 KAaUE€CTBEHHBIX pEaKLMi Ha HOHBI,
pelLIeHNEe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtannbl 1 MX coeTHHEHHSA

OOmast xapakrepucTuka TajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE
creneHn okucieHus. CTpoeHHMe M (QU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TrajJOr€HOB.
XWMHYECKHE CBOWCTBA Ha TpHMeEpe Xjopa (B3aMMOACHCTBHE C MeETa/UIaMH, HeMETaJlIaMH,
mienoyamu).  XmopoBomopon. ComnsiHas — KHCIIOTa, XMMHYECKHE CBOWMCTBA, MONy4YCHHE,
IpuMeHeHue. J[ecTBue XIopa U XJI0pOBOAOPOAA Ha OPraHu3M YeloBeKa. BakHenme Xxiopuasl
U UX HaXOXKJECHHUE B IPUPOJIE.

OO6mas xapakrtepucTtrka 3jeMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (huU3HUecKHe CBOICTBA MPOCTHIX BEIIECTB —
KHUCJIOpOZa M cepbl. AJUIOTPOIIHBIE MOAM(DHUKALUU KUCIOpOJa U cepbl. XMMUYECKUE CBOMCTBA
ceprl. CepoBofopoll, CTpoeHHe, (U3MUYECKHEe U XMUMHYECKHe CBOMCTBA. OKCHIBI CEphl Kak
MPEJICTaBUTENN KHUCIOTHBIX OKCHAOB. CepHas KuCIOTa, PU3NYECKHEe U XUMUYECKHE CBOICTBa
(obmume kak mpeAcTaBUTENS Klacca KHUCIOT M crhenuduueckue). XUMHUECKHE peakluu,
JeXallue B OCHOBE IPOMBIIUICHHOTO CIoco0a IMONyuyeHHUsl cepHOW KHucaoThl. Ilpumenenue
cepHoii KucioTbl. Cony CEpHOM KUCIOTHI, KA4YeCTBEHHAs peakiys Ha cyiabgar-uoH. Haxoxnenne
ceppl W €€ COeNMHEHUWHA B TIpuUpolie. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOIIEeH Cpeabl
COCMHEHUSMHU Ccepbl (KUCIOTHBIC IO, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLCHMS.

OOmass xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHblE CTEMEeHM OKUCICHHsS. A30T, paclpoCTpaHeHHWEe B Mpupoae, (QU3MYecKue u
XUMHUeckue cBoiicTBa. KpyroBopot azora B mpupozge. AMMHUak, ero (pu3nueckre U XUMHYECKHe
CBOWCTBa, MOy4yeHue U npuMeHeHne. Conu aMMOHMS, UX (U3NYECKUE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakuys Ha MOHBI aMMOHHMA. A30THasg KUCJIOTa, €€ MOJIy4YeHHE,
¢uznueckue W XHUMHUYECKHE CBoOicTBa (OOmIMe Kak TMpeacTaBUTENs Kilacca KHUCIOT U
cnenuduueckue). Micrnonp3oBaHue HUTPATOB U COJIEH aMMOHHS B KQUECTBE MUHEPATIbHBIX



ynoOpeHnid. XUMHYECKOE 3arpsi3HCHUE OKPYKAroIIeH cpeibl COSTUHEHUSIMH a30Ta (KUCIOTHBIE
TOXKIM, 3arpsi3HEHHE BO3IyXa, MOYBBl U BOAOEMOB). Docdop, amioTpornHble MOAU(DUKALIH
docdopa, puznueckue n xumuueckue cpoiicrsa. Oxcun docdopa (V) u docdopHas kuciora,
¢u3nveckne W XWMHUYECKHE CBOWCTBa, moiydyeHue. VcmompzoBanue ¢ocdaroB B KadecTBe
MHUHEPAJIbHBIX y100peHuH.

OO6mas xapaktepucThka 371eMeHTOB [VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHbIE CTETIEHN OKHUCICHHUS. YTIIEpOol, alJOTPONHbIE MOAU(PHUKALINYU, PACIPOCTPAHEHHE B
npupoze, pusnueckue U XuMHYECKne cBoicTBa. AncopOims. KpyroBopor yriepoaa B npupoe.
Oxcuapl yriepoaa, ux (pusnMueckue U XMMHUYECKHE CBOWCTBA, JAEHCTBHE HA KUBbIE OPraHU3MBbI,
MOJy4YeHHEe M NpUMEHEHHe. DKOJOormyeckue npolieMsl, cBi3aHHble ¢ okcuaoM yriaepona (IV),
TUIOTE3a I00AJbHOIO MOTEIUICHHs KIMMaTa, NapHUKOBBIA 3¢ dekt. YrompHas kuciora u eé
conu, UX (U3NYECKHe W XMUMHYECKHE CBOWCTBA, IMONyYeHHE M MpuMeHeHue. KauecTBeHHas
peakuus Ha kapOoHaT-HOHBL. Vcnonp3oBaHNe KapOOHATOB B OBITY, MEAUIIMHE, TPOMBILIUIEHHOCTH
U CEJIbCKOM XO3AHCTBE.

IlepBoHayanpHble MOHATHS 00 OPraHMYECKHX BEIECTBaX KaK O COCIUHEHUSAX YIIeposa
(MeraH, »3TaH, OSTWIEH, AaUETWIEH, JTaHOJ], IIULEPUH, YKCycHas Kuciuora). Ilpuponnsie
WCTOYHUKHM YIJIEBOJOPOAOB (yrojib, MPUPONHBIA ra3, He(TH), MPOAYKTH HX TNEepepadOTKU
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [JoHATHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHpax, Oeslkax, YIIeBOJAaX — M HX pPOJM B JKU3HU 4YeloBeKa. MarepuanbHOE €JUHCTBO
OpPraHMYECKHUX U HEOPraHUYECKUX COEIUHEHUH.

Kpemuuii, ero ¢usnueckue M XMMHMUYECKHE CBOWMCTBA, IOJIy4EHHE M TIPUMEHEHHUE.
Coenunenus kpemHuss B mnpupoge. OOmue mnpeacrasBieHuss o6 okcuge kpemHus (IV) u
KpeMHMEBOM kucnore. CUIIMKaThl, X UCIOJIb30BaHUE B OBITY, B IPOMBIIUIEHHOCTH. BaxkHeimme
CTpOMTENbHbIE MaTepuaibl: KepaMHUKa, CTEKIO, LEMEHT, OeToH, xene300eToH. Ilpobnemsr
0€30MacHOTO UCIIOIB30BAHUS CTPOUTENFHBIX MAaTEPHAIIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuii Ikcnepumennt.

n3ydeHrue o0pa3l0B HEOPraHMYECKHUX BELIECTB, CBOMCTB COJSIHOW KHUCIIOTHI, IIPOBEACHUE
Ka4eCTBEHHBIX pEaklUUi Ha XJOPUA-UOHBI UM HAOIIOEHUE MPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakarolue (U3NYECKHe U XMMHUYECKHE CBOWCTBA raJIOTCHOB M MX COEAMHEHUI (BO3MOXHO
UCIOJNBb30BaHUE BUAECOMATEPUANIOB), O3HAKOMJICHME C 00pa3lamMu XJIOpUIOB (TaJOreHua0B),
O3HAKOMJICHHE C o0pasnamMu ceppl W €€ COCOTUHEHUSMHU (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpUANIOB), HaOmIOeHWe Tmpolecca OOyIIMBaHMS  caxapa 1O  JICUCTBUEM
KOHLEHTPUPOBAHHOM CEpHON KMCIOTHI, U3yYEHHE XMMUYECKUX CBOMCTB pa30aBiIeHHOI cepHOU
KHUCJIOTBI, MPOBE/IEHNE KAUeCTBEHHOH peakuuu Ha cyiabpar-uoH U HaONofeHue NpHu3Haka eé
MPOTEKAHUs, O3HAKOMJICHHE C (PM3MYECKUMH CBOWCTBAMHM a30Ta, Gocdopa u MX COeAMHEHHM
(BO3MOXKHO MCIIOJI30BaHUE BHAEOMATEpPHANIOB), oOpa3laMu a30THBIX U (POCHOPHBIX yIOOPEHUH,
[OJy4YeHHue, coOMpaHMe, paclo3HaBaHWE M H3yYeHHE CBOMCTB aMMuaka, IPOBEICHHE
KaueCTBEHHBIX peakluil Ha MIOH aMMOHHUSA U PocdaT-noH 1 U3ydeHre NPU3HAKOB UX NPOTEKaHUs,
B3aMMOZEHCTBUE KOHLIEHTPUPOBAHHOW a30THOW KMCIOTHI C MEJbIO (BO3MOXKHO MCIIOJIb30BaHUE
BHUJICOMATEpUAJIOB), H3y4YE€HHE MOJIeNel KpHUCTAJUIMYECKUX pelérok anmasa, rIpadura,
¢ymiepeHa, 03HaKOMJIEHHE C IPOLIECCOM a1cOPOLIMK paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yméM U yCTpOMCTBOM NPOTHBOrasa, IOJlyuyeHHe, COOMpaHHe, PACIO3HABAHUE M H3yueHHE
CBOMCTB yIJIEKHUCIIOTO I'a3a, IPOBEICHUE KaYECTBEHHBIX peaKIMi Ha KapOOHAT U CHJIMKAT-UOHBI U
U3y4YeHHE TPU3HAKOB UX MPOTEKAHMS, O3HAKOMJIEHHWE C MPOAYKIMEW CHUIMKAaTHOM
IIPOMBIIIJIEHHOCTH, PELICHHE SKCIEPUMEHTAIBHBIX 3a/au Mo TeMe «BakHeilne HemeTamisl U
UX COEAVHEHHU.



MeTaJljIbl U X COeAMHEHUSA

OO0mas XapakTepucTUKa XHUMHYECKUX OJJIEMEHTOB — METa/VIOB HA OCHOBAaHUH UX
nonoxenus B [lepuonnueckoit cucreme xumuyeckux snneMeHToB Jl. M. MenzaeneeBa u ctpoeHust
atomMoB. CTpoeHue MmeTamioB. Meraminueckass CBs3b M METaJUIMYECKas KPUCTAJUTMUECKas
peméTka. DNEeKTPOXUMUYECKUM pPsii HanpspKeHUH MeTauioB. DU3MYECKHEe U XUMUYECKHE
cBoiicTBa MeTayioB. O0mue crnocoObl MOMydYeHHsT MeTalIoB. [IoHATHE O KOPPO3UU METAIOB,
OCHOBHBIE CTIOCOOBI 3aIIUTHI X OT Kopposuu. CIiiaBsl (CTallb, YyT'YH, AIOpaTIOMUHUI, OpoH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIICHHOCTH.

[Ilenounbie MeTaIbl: nojgoxkeHue B [lepruoanueckoit cucteMe XMMUYECKUX IeMEHTOB /1.
N. MenzeneeBa, CTpoeHUE MX aTOMOB, HaXoxiAeHUE B mpupoae. Ousmyeckre U XUMHUECKUE
CBOICTBa (Ha mpuMepe HaTpust U Kayust). OKCUIBI U THAPOKCUIBI HAaTpus U Kanusi. [Ipumenenue
IIEJIOYHEBIX METAJIJIOB M UX COSIUHEHNH.

[[lenoyHo3eMeNnbHBIE METAIbl MAarHUM W KadblWid: mojokeHue B Ilepmonnueckoit
cucteMe xumuueckux snemeHToB [I. M. MenpaeneeBa, cTpoeHME MX aTOMOB, HaxXOXKJIEHUE B
npupone. duznueckne U XMMHUYECKUE CBOMCTBA MarHus M Kaiblusa. BaxkHelme coeIuHEHUs
KaJIbIHsl (OKCHT, THIPOKCH, CONH). JKECTKOCTH BOMIBI M CIIOCOOKI €€ YCTpaHEHUSI.

Amomunuii: nonoxxkenue B Ilepuogmueckoit cucreme xumuueckux snemeHtoB J[. U.
MenneneeBa, CTpOCHHE aToMa, HaxXOXKJIEeHHUE B npupoje. Puznueckue U XUMHUYECKUE CBOWMCTBA
aTIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHJIA U THAPOKCHUIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepumommueckoit cucrteme xumuyeckux saemeHtoB [[. .
MenpeneeBa, CTpOCHHE aToMa, HaxXOXKJIEeHHUE B npupojae. OPuznueckue U XUMHUYECKUE CBOMCTBA
xene3a. Oxcunpl, Tuapokcuasl U conu kenesa (II) u xenesa (III), ux cocras, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJICHHE C oOpa3laMd MeETalIOB M CIUIaBOB, WX (DU3MUECKHUMH CBONCTBaMH,
M3YYEHHUE PE3yJAbTaTOB KOPPO3UHM METAIOB (BO3MOXKHO HCIOJB30BAHHE BHJIEOMATEpPUATIOB),
0COOEHHOCTEN B3aMMOAECHCTBHS OKCHIA KalbLMsI U HATPUsI ¢ BOAOW (BO3ZMOXKHO HCIIOJIb30BaHUE
BHJICOMATEPUAJIOB), HCCIICOBAaHUE CBOMCTB JKECTKOW BOMBI, TMpoOIlecca TOPEHHUs XKeye3a B
Kucnopoe  (BO3MOXHO  WCIOJNB30BAHHE  BUACOMATEPUANIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, KaJbliUs, aJTIOMUHUs, IMHKA, *xene3a (II) u xeneza
(I11), memm (I1), HaGmroneHe U OMMCAHUE MPOIIECCOB OKPAIIMBAHUS IUVIAMEHH MOHAMH HATPUS,
KaJIusg W KaiabIus (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPHUANIOB), UCCIEIOBaHHE aM(OTEPHBIX
CBOMCTB THJIPOKCUJA aIFOMHHUS U THAPOKCUIA LIMHKA, PEUICHUE 3KCIEPUMEHTAIbHBIX 3a7a4 M0
TeMe «Bakaenime MeTamabl ¥ UX COCTUHCHUSD.

XuMHS U OKPY/KAKOIIASA cpeaa

BemecrBa n marepuaibsl B OBCEIHEBHOM KU3HU 4YeJIOBEKa. be3omacHoe UCIOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. [lepBas momomp mpu XHMHUUYECKHUX OXKOrax M
OTpPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKPY KAIOIIeH cpenbl (MpeaesibHas JOMyCTUMAasi KOHIIEHTpaIus
Bemects, nanee — [1JIK). Ponb xuMun B permeHuu 3K0JI0rn4ecKux mpooiaem.

Xumuueckuii Ixcnepumenm:

n3y4yeHue o0pasioB MaTepraioB (CTEKIIO, CIUIaBbl METAIIJIOB, MOJIUMEPHBIC MaTEPHAIIbI).

Mescnpeomemnnie ceasu

Peanuzarusi MEXNpEIMETHBIX CBSI3€H MPU M3yUYCHUH XMMHH B 9 Ki1acce OCYIIECTBIISIETCS
4yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MIOHIATHH, TaK ¥ TIOHSITHH, SBIISTFOIITUXCS
CHUCTEMHBIMU JJI OTAEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OO0111e ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4YHbIN (aKT, TMNoTe3a, 3aK0H, TEOpHUs, aHAJIN3,
CUHTE3, KIacCHU(pHUKAIUsi, MEePUOAUYHOCTh, HAOMIONEHNE, OJKCIEPUMEHT, MOJEIUPOBAHHE,
W3MEepeHHe, MOJIeNb, SIBIICHUE, MAPHUKOBBIN 2(h(EKT, TEXHOIOTHS, MaTepUAITHI.

Oduzuka: wmarepusi, aroM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWZ, HW30TOIIbI,
PaaMOAKTUBHOCTb, MOJIEKYJIa, 3JEKTPUUYECKHM  3aps], NPOBOAHHUKH, MOJYHPOBOJHUKH,
JMRJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeNo, 00BEM, arperarHoe COCTOSHUE BELIECTBA, Tas,
pacTBOp, pacTBOPUMOCTb, KpUCTANIMYECKass peuerka, CIulaBbl, (U3WYECKUE BEJIUYMHBI,
€IMHULIBI U3MEPEHUs, KOCMUYECKOEe MTPOCTPAHCTBO, TUIaHEThI, 3BE3/1b1, COMHIIE.

buonorust: ¢orocunres, ApixaHue, OMocdepa, SKOCHUCTEMa, MUHEpANbHBIE YyI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHBIC BEILIECTBA.

l'eorpadus: armocdepa, ruapocdhepa, MuHEpandbl, TOPHBIE TOPOIBI, IOJIE3HBIC
HCKOIae€Mbl€, TOIUITMBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pE3YNIbTaTbl OCBOCHUS MPOrpaMMbl OCHOBHOTO 0OmIero oOpa3oBaHUs
JIOCTUTAIOTCS B X07Ie OOY4YEHUsI XUMHU B €AMHCTBE yU4eOHOH M BOCIUTATENbHOMN JESTEIbHOCTH B
COOTBETCTBUM C  TPAJULUUOHHBIMM  POCCUMCKUMH  COLMOKYJIBTYPHBIMH M  JTyXOBHO-
HPAaBCTBEHHbIMHU IIEHHOCTSIMHU, NPUHATHIMH B OOILECTBE MpaBWJIAMU U HOpMamH IOBEJIEHUS U
CIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMATIN3AIUU 00yYarOIIUXCS.

JIMYHOCTHBIE PE3yJAbTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBAThCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPUEHTALMM M pacIIMpeHHE OIbITA JEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIEUIO, TOHMMAaHUS 3HAYEHUS XUMUYECKOW HAyKd B JKM3HH COBPEMEHHOTO OOIIecTBa,
CMOCOOHOCTH BIIAJETh JOCTOBEPHOM HMH(oOpMaIyend o MepemaoBbIX JOCTHKEHHUAX M OTKPBITHIX
MHpPOBOM M OTEUECTBEHHOM XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOMNCTBE
MUpa 1 00LIeCTBa;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

MIPEJICTABICHUS] O COLMAIBHBIX HOpMax M MpaBWIaxX MEXJINYHOCTHBIX OTHOILIEHUI B
KOJUIEKTHBE, KOMMYHHUKaTUBHON KOMITETEHTHOCTH B OOLIECTBEHHO  TOJIE3HO,
yueOHOMCCIIeIOBATENIbCKOM, TBOPUECKOW M JPYyTUX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HOi COBMECTHOM AEATEIBHOCTH MPH BBHITIOJTHEHUU YUeOHBIX, TO3HABATEIbHBIX 33124,
BBIIIOJTHEHUM XMMHUYECKHX D3KCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHUMAHHUIO U B3aMMOIIOMOIIM B IpoOIlecce 3TOM y4eOHOM NesATENIbHOCTH, TOTOBHOCTU
OLICHMBAaThb CBOE IIOBEIECHUWE U IIOCTYIKUM CBOMX TOBApHUIIEH C IO3ULUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOIO MO3HAHUS:

MHPOBO33PEHUYECKHE  TMPEACTABIEHUS O  BEHIECTBE M  XHMHUYECKOM  peakuuw,
COOTBETCTBYIOLIIUE COBPEMEHHOMY YPOBHIO DPAa3BUTHSl HAyKM M COCTABISIOIIME OCHOBY JUIA
MIOHMMAHHUSA  CYIIHOCTM HAy4YHOM KapTUHBl MHUpPA, TNPEACTaBIE€HUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHSI NMPUPOABI, B3aUMOCBSI3SIX YEJIOBEKa C MPUPOAHON Cpelloil, 0 poiu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEI;

M03HABATEJIbHbIE MOTHBBI, HAIlPaBJICHHBbIE HAa TOJYYEHHE HOBBIX 3HAHMM MO XHUMHH,
HeoOXonuMble sl OOBSCHEHHS HAOMIOMAaeMbIX TIPOLECCOB M SIBICHHUH, IO3HABATEIbHOM,
MH(OPMAIMOHHON U YUTATENbCKOW KYJIbTYphI, B TOM YHCJI€ HABBIKOB CAMOCTOSTEIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHON JIUTEPATYpPOH, JAOCTYNMHBIMU TEXHHMYECKHUMH CPEICTBAMU
MH(POPMALIMOHHBIX TEXHOJIOT U],

UHTEpeC K OOY4YEHHIO M TMO3HAHUIO, JIIOOO3HATENBbHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHUIO, TIPOEKTHOW U HCCIEAOBATEIbCKON NESITENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaAIpaBJI€HHOCTU U YPOBHS 00y4YeHHUS B JaIbHEHUIIEM;

4) ¢popMHpoOBaHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHME IEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 370POBbIO,
YCTAaHOBKM Ha 370pPOBbIA 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUI M HENPUSTHE BpPEIHBIX
MpUBBIYEK (YIIOTPEOICHUS aJIKOTONIsl, HAPKOTUKOB, KYPEeHHS ), HEOOXOAMMOCTH COONIOACHHUS



npaBuil 0€30MAaCHOCTA TpHU OOpaIIeHMH C XUMHUYECKHMHU BEHIECTBAMHU B OBITY U peabHOU
KU3HH;

5) Tpyn10BOIr0 BOCIIUTAHUSA:

MHTEpEC K MPaKTUYECKOMY HU3Y4YEeHHIO Mpodeccuii U Tpyla pa3IuyHOro poja, yBaKeHUE K
TpyAy M pe3ynbraraM TpPYIOBOM J€ATEIbHOCTH, B TOM YHUCJIE€ Ha OCHOBE IPUMEHEHUS
MPEIMETHBIX 3HAHUN 1O XUMHH, OCO3HAHHBIM BBIOOP WHAMBUAYAIbHOH TPACKTOPHH
MPOAOJDKEHUST 00pa3oBaHHUS C YYETOM JUYHOCTHBIX HHTEPECOB W CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, yclenHoW mpodeccuOHaIbHON AEATEeIbHOCTH U
pa3BUTHA HEOOXOJUMBIX YMEHUI, TOTOBHOCTh a/IallTUPOBAThHCS B MPOPECCUOHANBHOM cperie;

6) 3K0J1I0rH4eCcKOro BOCIIMTAHUA:

AKOJIOTHYECKH I1eIeco00pa3Hoe OTHOIIGHUE K MPHUPOJE KaK UCTOYHHUKY KH3HU Ha 3emIie,
OCHOBe €€ CyIleCTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0POBOTO M Oe30macHoro obpasza >KU3HH,
OTBETCTBEHHOE OTHOIICHWE K COOCTBEHHOMY (H3UYECKOMY M TICUXHYECKOMY 3JI0POBBIO,
0CO3HAHHUE IIEHHOCTHU COOJTIONIEHNUS TIPaBUiI OE30MAaCHOTO MOBEICHUS TIPH padoTe C BEIIECTBAMH,
a TAaK)K€ B CUTYALMSIX, YTPOKAIOIIMX 3J0POBbIO U )KU3HU JIOIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MONy4YaeMble MPH U3yUYEHUU XUMHH, JJIS PelleHus
3a71a4, CBA3aHHBIX C OKPYXKAIOILIECH MPUPOAHON CPENOH, I MOBBIIIECHUS YPOBHS YKOJIOTMYECKON
KYJIBTYpBI, OCO3HAHUS TJI00aJBbHOTO XapaKTepa SKOJIOTHYECKUX MPOOIEM U MyTeH MX pelieHUs
MOCPEACTBOM METO/IOB XMMHH, FKOJOTHMUECKOTO MBIIUICHHS, YMEHHUS PYKOBOJICTBOBATHCA UM B
M03HABATENIbHOM, KOMMYHUKATUBHOW U COIIMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocrtaBe MeTampeaMETHBIX pPE3yIbTaTOB BBIACIAIOT 3HAYUMBIC IS (POpPMHUPOBAHHS
MHPOBO33PEHHs OOIICHAYYHbIE MOHATHS (3aKOH, TEOpHUs, MPUHIHUI, TUIOTe3a, (aKT, CUCTEMA,
mpouecc, SKCIEPUMEHT U JIPYroe.), KOTOphIEe UCHOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax U MO3BOJISIIOT HA OCHOBE 3HAHMIA U3 3TUX MPeIMEeTOB (POPMHUPOBATH MPEACTABICHUE O
I[EJIOCTHOM HAay4YyHOUW KapTHHE MHpa, U YHUBEpCAIbHBIC y4eOHBIC NEHCTBUS (IMO3HABATEIILHEIC,
KOMMYHHKATHUBHBIC, PETYISTUBHBIE), KOTOpbIE 00ecrneuynBaOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO U OCYLIECTBICHUIO YUeOHOM NeSTeIIbHOCTH.

IHo3naBareqbHbIE YHHBepCaJbHbIE yueOHbIe

aeiictBus ba3oBble Joruyeckue AeicTBUs:

YMEHUS HCIOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUS IPU OCBOCHUM 3HAHMIA:
pacKpbiBaTh  CMBICI XMMHUYECKMX TOHSATHH  (BBIAENATh UX XapaKTepHbIE TMPU3HAKH,
yCTaHABIMBATh B3aHMMOCBS3b C JPYTHMHU MOHSTUSMU), UCIIOIB30BATh MOHITHS ISl OObSICHEHUS
OTACIBHBIX (AKTOB W SBJICHUW, BBIOMPATh OCHOBAHUS WM KPUTEPHH I KIACCHU(PUKAIIUU
XUMHUYECKUX BEUIECTB U XUMHYECKUX PEaKIUH, YCTAaHABIMBATh IPUYNHHO-CIIEICTBEHHBIE CBS3H
MeX1y 00bEeKTaMU M3y4YeHHS, CTPOUTH JIOTUYECKHUE PAcCyXIeHUs (MHIyKTUBHbBIC, 1€ yKTUBHbIC,
10 aHAJIOTUH ), JIeJIaTh BHIBOJBI M 3aKTFOUEHUS;

yMEHUE MPUMEHATh B MPOIECCE MO3HAHUS MOHATHUS (IIPEIMETHBIE U METANpPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIIONb3yeMble B XHWMHH, MPEOOpPa30BBIBATH IITUPOKO
NpPUMEHSEMbIE B XUMUU MOJIENbHbBIE MPEACTABICHUS — XUMHUYECKHI 3HAK (CHMBOJI 3JIEMEHTA),
XuMHueckass QopMmylna W ypaBHEHHE XHMHUYECKOM peakuuu — TpU PEIIeHUHd ydeOHO-
MO3HABATENBHBIX 3a/a4, C Yy4E€TOM OTUX MOJEIbHBIX TMPEACTABICHUI BBISBIATH U
XapaKTepHU30BaTh CYIIECTBEHHBIC MPU3HAKA W3YYaeMBbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKUX pPEaKIHi, BBIBIATH OOIINE 3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHbIE CBSI3U U
MIPOTUBOPEYHS B U3yUYaEMbIX MpoLleccaxX U SBJICHUAX.

Ba3oBble uccienoBare/ibCKue AeiCTBUSA:



YMEHHE WCIIOJIh30BaTh IOCTABICHHBIC BOMPOCHI B KAa4yeCTBE WHCTPYMEHTA IO3HAHHWS, a
TaKXKE€ B KAueCTBE OCHOBBI Ui (POPMUPOBAHHS THUIIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUM;

NpUOOpPETEHUE OIBITa IO TUIAHUPOBAHUIO, OPTaHU3allMM W TMPOBEACHUIO YYCHUYCCKUX
AKCIEPUMEHTOB, YMEHHE HAOMIOAATh 332 XOJO0M MPOIIECcca, CAMOCTOSTENILHO MPOTHO3UPOBATH €T0
pesynbrar, GopMyIHpOBaTh OO0OOINEHHS W BBIBOJABI IO PE3yJbTaTaM MPOBEACHHOTO OIbBITA,
WCCIICIOBAHMS, COCTABIIATH OTYET O TPOJICTAHHON padore.

Pabora ¢ nundopmanueii:

yYMEHUE BBIOUPATh, aHAJTU3UPOBATh U MHTEPIPETUPOBATh UHPOPMAITUIO PA3IHYHBIX BHJIOB
1 (GOopM Tpe/ICTaBICHHS, TTOTYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYIsIpHAs TUTEpaTypa
XUMHYECKOTO COJEpXKAHMsI, CIPaBOYHBIC TMOCoOUs, pecypchl HHTepHETa), KPUTHUYECKH
OIICHUBAThH TIPOTHBOPEYUBYIO W HEJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE NPUMEHSTh PA3JIMYHbIC METOBI M 3aIIPOCHI MPH TIOUCKE U 0TOOpe HHDOpMAIHK U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX JIJIsl BHIITONHEHUS YUYEOHBIX U TIO3HABATEIHHBIX 33134
OTpeNeN€HHOTO THIA, TPUOOpPETEHHE OmNbiTa B 00NIACTH HCIMONIB30BAaHUS WH(POPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTUH, OBIIAJCHHE KYJIBTYPOW aKTHBHOTO HCITOJb30BAHUS Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTUMAIBHYH (OPMY IPEICTABICHHS
nH(pOpMAIMU W WJUIIOCTPUPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXeMaMH, IuarpaMMamu,
npyrumu opmamu rpaduKy U UX KOMOMHALIUSIMH,

YMEHHE HCIIONb30BaTh M aHAJIM3HPOBATh B Mpollecce y4eOHOM U HCCIenoBaTeIbCKON
JEeSTEIbHOCTH MH()OPMAIIHIO O BIHSIHAH ITPOMBINIJICHHOCTH, CEIbCKOTO X0351CTBA U TPAaHCIIOPTa
Ha COCTOSIHHE OKPYKAFOIICH MTPUPOTHON CPEIIBI.

KoMMyHHUKaTHBHBIE YHHBePCcAJIbHbIE y4eOHbIe 1eiiCTBHA:

yMEHHs 3aJaBaTh BOMPOCHl (B XoJe Auanora u (WiId) OUCKYCCHH) IO CYIIECTBY
o0CcyXaaeMol TeMbl, (OPMYJIHPOBATH CBOU TPEAIOKEHUS OTHOCUTEIBHO BBITOTHEHUS
MPEJI0KEHHON 3a1a4H;

YMEHHUSI TIPEICTABISATh OTYyUYEHHBIC PE3YIIBTAThl TTO3HABATEIHLHON ACSITEILHOCTH B YCTHBIX
U TUCHPMEHHBIX TEKCTaX; JeaTh MPE3CHTAIMI0 PE3yIBTATOB BBITIOJHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OIbITa, Ja0OpPaTOPHOM pabOTHl IO HCCICIOBAHHUIO CBOWCTB
BEIIECTB, Y4EOHOTO MPOCKTA);

YMEHHSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM MO3HABATEIHLHOU W
HCCIICIOBATEILCKON JEATCIIbHOCTH TPH PEIICHUM BO3HHUKAIOIIMX IMPOOJIEeM Ha OCHOBE ydéra
Oo0IIMX WHTEPECOB W COIIACOBAaHMS MO3UIMK (0O0CYXIeHHsS, OOMEH MHEHUSMHU, «MO3TOBBIC
IITYpMbD», KOOPIUHAIIAS COBMECTHBIX JICHCTBUH, ONPEEICHUE KPUTEPHEB 110 OIIEHKE KauecTBa
BBITIOJTHEHHON pa0boThI U JpyTHE).

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIE IeiiCTBHUS:

YMEHHE CaMOCTOSITEIILHO OIMPENENSITh el JEATEIBHOCTH, TUIAHUPOBATh, OCYIIECTBIISATh,
KOHTPOJIUPOBaTh W MPHU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JIEATEIBHOCTh, BBIOMPATH
HauOosiee d(QekTuBHBIC CMOCOOBI  pelIeHHUs y4YeOHbIX MW IIO3HABATEJbHBIX  3ajad,
CaMOCTOSITEILHO COCTABIIATh WM KOPPEKTUPOBATh MPEIJIOKECHHBIN alroOpuT™M NEUCTBUN MpHU
BBITIOJTHCHUH 3aJlaHUN ¢ yd4ETOM TIOMY4YEHHUS HOBBIX 3HAaHUH 00 HM3y4aeMblX OOBEKTaX —
BEIIECTBAX M PEAKIHsIX, OIICHUBATh COOTBETCTBUE IOJNYYCHHOTO pEe3yJibTara 3asBICHHOHN IIEIIH,
YMEHUE UCIOIh30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IPeJIaraeMble B YCIIOBUH 3a/IaHUIA.

MNPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pE3yJAbTATOB IO OCBOCHHIO O0O0S3aTEIBHOTO COACPKAHMUS,
YCTaHOBJICHHOTO JaHHOW (enepanbHON paboyeil mporpaMMoil, BBIICISIOT: OCBOCHHBIC



oOyyaronMMKCsST Hay4yHble 3HaHHUS, YMEHHS U CIOCOObI JeCTBHUM, crneuuduueckue s
npeaMeTHOW o0nacTh «XUMHA», BUIbBl JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaIyy, NpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYalUsX.

K koH1y oOyueHus B 8 kiacce mpeiMeTHbIE pe3ynbTaTbl Ha 0a30BOM YPOBHE JOJIKHbI
OTpaXkaTb C(POPMUPOBAHHOCTD y OOYHAIOIIUXCS YMEHUMA:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATUMN: aTOM, MOJEKYJa, XUMHUYECKUI
SJIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMech (OQHOpOIHAs U
HEOJHOpOJHAsI), BAJEHTHOCTb, OTHOCHUTEJbHAs aTOMHas M MOJEKYJIsSIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBas JOJIsl XUMUYECKOTO AIIEMEHTA
B COCIUHEHHHM, MOJSPHBbIH OO0BEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJb,
ANEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIICHUS, XMMHUYECKas peakiysl, KiacCu(uKaus
peaKLuii: peaklMM COCIUHEHMS, PEAKLIUU Pa3I0KECHUsS, PEAKIIMH 3aMEIEHUs, pEaKLIN
oOMeHa, 9K30- U SHIOTEPMUYECKHE PEAKIINH, TETIOBOM 3P PEKT peakiuu, 1apo atoma,
AIIEKTPOHHBIN CJIOM aToma, aroMHasi OpOMTallb, pajuyC aromMa, XUMHUYECKas CBS3b,
NOJISIPHASE M HENOJSIPHAs KOBAJCHTHAs CBSA3b, MOHHAs CBA3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0JIs BellecTBa (MIPOLEHTHAs! KOHIIEHTPAallKsi) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX INOHATHH U NPUMEHATH ITU
IIOHSITHS IIPU ONMCAHUU BEILECTB U UX NIPEBPAILECHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHMKY JJsi COCTaBlieHUs (opMyn BeHIeCTB U
YPaBHEHUN XUMHYECKUX PEAKLIHM;

ONpeAEATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHUSAX, CTEIEHb
OKHUCJICHHUS DJEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BEIIECTB K
ONpENIeIEHHOMY KJIacCy COEIMHEHMH 1o (opMynaM, BHJ XUMHUYECKOW CBSI3HU
(KOBaJIeHTHasl U MOHHAs) B HEOPIraHUYECKUX COECAMHEHUSX;

packpbiBaTh cmbIch llepuognueckoro 3akona . M. MeHnpneneeBa: AeMOHCTPUPOBATh
MNOHMMAaHHE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB XMMMUYECKHX 3JIEMEHTOB OT HX
nonoxkeHust B Ilepmonuyeckol cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yY€HUs, 3aKOHa ABOTaJpo;

ONHKCBHIBaTh M XapakTepu3oBarh TaOmuuHyto (opmy Ileproandeckoil CcUCTEMBI
XUMHUYECKHX AJIEMEHTOB: pa3jinuaTh MOHATHUS «IJIaBHAs NoArpymmna (A-rpynmna)» u
«mobouynas mnoxarpynmna (b-rpynma)», manple W OOJbIIME TMEPUOMABI, COOTHOCHTH
0003Ha4YeHus1, KOTopble umeroTcs B Tabnuue «llepuonuueckas cucreMa XUMHUECKHUX
auemeHToB [[. M. MenzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB U 3apsA] sApa, oOIee 4YHCIO JIIEKTPOHOB H
pacrpeielIeHUe UX 110 IEKTPOHHBIM CIIOSM);

KJIacCU(PUIIMPOBATh XUMUYECKHE AJIEMEHThI, HEOPraHUYECKUE BEUIECTBA, XMMHUECKHE
peakiuu (1Mo YHMCIy M COCTaBy Y4YacTBYIOIIMX B pEaKUUM BEIIECTB, N0 TEIIOBOMY
s¢dexry);

XapaKTepH30BaTh (OMMCHIBATH) OOIIME XMMHUYECKHE CBOMCTBAa BELIECTB Pa3IMUHBIX
KJIaCCOB,  TOATBEpXkJas  ONUCAHUE MPUMEPAMHU  MOJEKYISPHBIX  ypaBHEHUU
COOTBETCTBYIOLIUX XMMHUYECKUX PEAKLUM;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX Kau€CTBEHHOIO COCTaBa,
BO3MOYKHOCTH IIPOTEKAHUS XMMUUYECKUX IIPEBPAIICHUN B PA3IMUHBIX YCIOBMSIX;
BBIUHCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacchl BEIIECTB, MAaCCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIeMEeHTa Mo (opMylie COSTUHEHHUS, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKIUU;



MNPUMCHATH OCHOBHBIC OIICpalrun MBICIIUTEIILHON JACATCIIbPHOCTU — aHaJIu3 U CHHTC3,
CpaBHEHHE, 0000IIeHIEe, CUCTEMAaTHU3aUIO, KIIACCU(PHUKAIINIO, BBISBICHUE TIPUIUHHO-
CIICACTBCHHBIX CBSI3EH — AJI1 U3YUCHUA CBOICTB BCIIICCTB U XUMHUYCCKUX peaKuHﬁ,
€CTECTBEHHO-HAYYHbIE METO/IbI TTO3HAHUSI — HAOMIONEHNE, U3MEPEHUE, MOJICTHPOBaHHE,
AKCIIEPUMEHT (peabHBIA U MBICIICHHBIH);

CIIe/IOBaTh TpaBWJIAM IIOJB30BAHUS XHMHUYECKOW TIOCYAOH W  JIaOOpaTOPHBIM
o0opynoBaHHEM, a TakKe MpaBuUiiaM OOpalleHHs] C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKUHUSMHU O BBITIOJHEHHUIO JTA00PAaTOPHBIX XUMHUYECKHUX OMBITOB IO MOIYYECHUIO
U coOupaHHWio Ta3000pa3HBIX BEHIECTB (BOAOPOAA W KHUCIOPOJAA), MPHUTOTOBICHUIO
pacTBOpPOB C OMPEACIEHHON MAacCOBOM J0JEH PaCTBOPEHHOIO BEILIECTBA, MIIAHUPOBAThH
U TPOBOJIUTH XMMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIeNoYe U
KHCJIOT C IOMOLIbI0 MHUKATOPOB (JIAKMYC, (heHON(PTaNCHH, METUIIOPAHXK U JAPYTHE).

K koHiy oOyueHus B 9 Kjacce NpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYHAIOIIMXCS YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUYECKHM SJIEMEHT, aToM,
MOJIEKYJa, MOH, KATUOH, aHUOH, MPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, BAJICHTHOCTb,
ANEKTPOOTPUIIATETILHOCTh, CTEIICHh OKUCIICHHWS, XMMHUYECKash peakiusi, XUMU4YecKas
CBsI3b, TETUIOBOH A((MEKT peakiuu, MOJIb, MOJSIPHBIA 00bEM, pacTBOP, AJICKTPOIHTHI,
HEDNIEKTPOJIUTHI, JJIEKTPOIUTHYECKAs [UCCOIMAINSA, PEAaKIMM HMOHHOTO oOMeHa,
KaTanu3arop, XHWMHUYECKOE€ paBHOBeCHe, oOpaTuMble M HEoOpaTUMbIE peakiuy,
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIE  pPEaKIUU,  OKHUCIWUTEIh,  BOCCTAHOBHTEIIb,
OKHCJICHHE U BOCCTAaHOBIIEHHE, aJUIOTpONus, amM(pOTEepHOCTh, XUMHUUYECKas CBA3b
(KoBaJieHTHas, HOHHAs, MeETaJUIMUecKas), KpHUCTaJUIMueckas pemérka, Koppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHUMHUYECKOM peakiu, MpeAesIbHO JOMyCTUMas
koHueHrpanus [1JIK BemecTsa;

WTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHSITHA U MPUMEHSTH 3TU
MOHATUS MTPU ONMCAHUU BEIIECTB U UX MPEBPALEHUN;

UCTIONB30BaTh XUMHUYECKYI0 CHUMBOJHUKY JJsi COCTaBIICHUS (OpMyn BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKIIH;

OTNpENEATh BAJICHTHOCTh M CTENEHb OKHUCJICHUS XUMHUYECKHUX OJIIEMEHTOB B
COCTUHEHHSIX PA3IUYHOTO COCTaBa, MPUHAMJICKHOCTb BEIIECTB K OIMpPEIEIEHHOMY
KJIAcCy COeMUHEeHHH 1o (opMmynam, BHI XUMUYECKOW CBs3HM (KOBAJIGHTHAsl, HOHHA,
METAJUTMYEeCKasi) B HEOPraHMYECKUX COCIUHEHHUAX, 3apsiJ HOHA MO XHUMHYECKOU
dbopmyrie, xapakTep cpeabl B BOJHBIX PAaCTBOPAaX HEOPTaHUYECKUX COCTUHEHUU, THII
KPUCTATHYECKON PEeIETKN KOHKPETHOTO BEIIECTRa;

packpsiBath cMbIca [lepuoanueckoro 3akona [I. 1. MenaeneeBa u 1eMOHCTPUPOBATh
€ro MOHMMAaHUE: OMHUCHIBATh M XapaKTepH30BaTh TaOiuuHyio ¢opmy I[lepuomnyeckoit
CUCTEMbl XHMHUYECKHUX JJIEMEHTOB: pa3iIuyaTh IOHATUS «IJaBHas mnoAarpymnma (A-
rpynma)» u «mnoboyHas mnoarpymnmna (b-rpynma)», Manple u OoNbLINE MEPUOAIDI,
COOTHOCHTH 0003HA4YEeHHUs, KOTOpble MMEIOTCA B TEPUOAMYECKON Tabmuue, C
YUCJIOBBIMUA XapPaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMUYECKHUX DJIEMEHTOB (COCTaB U
3apsij aapa, o0lIee YUCIo IEKTPOHOB U paclpesiesieHHe UX MO AIEKTPOHHBIM CJI0sIM),
OOBSCHATH OOIIKME 3aKOHOMEPHOCTH B M3MEHEHHH CBONCTB JJEMEHTOB M HX
COCIMHEHM B Mpe/enax MajibIX MePUOIOB U TIABHBIX MOATPYIII ¢ yUETOM CTPOCHHUS UX
aTOMOB;



KJIacCU(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPraHMYECKUE BEIIECTBA, XUMUYECKHE
peakuuu (10 YUCIy M COCTaBy YYacTBYIOUIMX B pPEAaKIMH BELIECTB, MO TEIUIOBOMY
3 QeKTy, Mo N3MEHEHHIO CTETICHEH OKHUCIICHUS! XUMUYECKHUX JIEMEHTOB);
XapakTepHu30BaTh (OMMCHIBATh) OOIIME M CHEHUPUUECKHE XUMHUYECKHE CBOMCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, IMOITBEPXK/asi ONMMCAHNE TPUMEPAMH MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKIX PEaKIINH;

COCTaBIIATh YPaBHEHHsI 3JEKTPOIMTUYECKOM AMCCOLMAMK KHUCIIOT, 1enoueii u conei,
MOJIHBIE M COKpAIEHHbIE YPaBHEHUS PEaKIMi MOHHOTO OOMEHa, ypaBHEHHs PEeaKLUH,
MOATBEPKIAIOIINX CYLUIECTBOBAHME TE€HETUYECKOW CBSA3M MEXAY BEIIECTBAMHU
Pa3NIUYHBIX KIJIACCOB;

PacKpbIBaTh CYHIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKLUil MOCpPEICTBOM
COCTABJICHUS 3JIEKTPOHHOIO OajlaHca ITHX peakLuii;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTHU
MPOTEKAHUST XUMHUECKHX MPEBPAIICHUI B PA3INYHBIX YCIIOBHUSX;

BBIUUCIISITH OTHOCUTENIHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacchl BEIIECTB, MAaCCOBYIO
JIOJII0 XUMHYECKOI'0 JIEMEHTa 10 (pOopMylie COETUHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKOH peaKIny;

coOmoaTh MpaBWila  IOJb30BAHUS XMMHMYECKOHM moOCydod W J1abOpaTOpHBIM
o0opynoBaHHEM, a TakXe IMpaBuia OOpalleHHs C BELIECTBAMU B COOTBETCTBHU C
MHCTPYKIHSMHU MO BBIIOJIHEHUIO J1a00paTOPHBIX XUMUYECKHUX OMBITOB IO MOJYYEHHIO
U coOMpaHUIO Ira3000pa3HbIX BEIIECTB (AMMHUAKa U YIIIEKUCIIOTO ra3a);

MIPOBOJIUTh PEAKIMH, MOATBEPKIAIOLINE KAaYeCTBEHHBIH COCTaB Pa3IMYHbIX BEIECTB:
pacro3HaBaTh OMNBITHBIM IYyTEM XJIOPHA-, OpOMHI-, MOAUA-, KapOoHaT-, (ocdar-,
CWJIMKAT-, cyiab(ar-, T'MIPOKCHI-HOHBI, KaTHOHbl aMMOHHS W HOHBI H3YYEHHBIX
METaJIIOB, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPIraHUYECKUX BEIECTB;
NPUMEHSITh OCHOBHBIE ONEPAIMHM MBICIUTEIBHON NESTENbHOCTH — aHalu3 U CHUHTE3,
CpaBHEHHE, OO0OOUIEHHE, CUCTEMATU3allMI0, BbBISBICHHE MPUUMHHO-CIIECICTBEHHbIX
CBsI3€l — Ui M3y4EHHUs CBOWMCTB BELIECTB M XMMHUYECKUX PEaKLui, €CTECTBEHHO-
Hay4YHbI€ METO/Ibl IO3HAHUS — HAOMIOICHUE, U3MEPEHUE, MOJCIIUPOBAHHE, IKCTIEPUMEHT
(peanbHBIN U MBICIICHHBII).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosinuecTBo yacoB JJIeKTPOHHbIE CnuCOK HTOrOBBIX Cnoco0
Ne | HammenoBanme | Bcero | Konrponsusie | Ipaktuuecku | (uugpoBbie) IVIAHMPYEeMBbIX OLIEHKH
n/ pa3aesoB U TeM paboTHI e paboThI oOpa3oBare/ibHbIE pe3yabTaroB( ¢ HTOIOBBIX
n NMporpamMmbl pecypchl YKa3aHUEM 3TANoB UX IUIAHUPYEMbI
¢GopmupoBanus X
pe3yJIbTaTOB
Pazpnes 1. [lepBoHayasibHble XUMHYECKHE IOHATHS
-PackpbITh YeTHblid
CMBICIT M3y4aeMbIX | OMpoc,
IIOHATUH; [IpaKTUYeCcKas
-pacKpbITh pOJIb XUMHUU B | paboTa
pupoze i JKM3HHU | TEMAaTHYCCKUM
YyeJioBeKa, €€ CBsA3b C | JMKTaHT.
Xumus — JNPYTMMU HayKaMU;
BayKHast 00J1aCTh BuGnmorexa [JOK -paznuyaTh YUCThIC
11 eCTeCTBOBHaHI/Ii[ 5 ) https:/m.edsoo.ru/7f41 | BELECTBa u CMecH;
U TIPaKTUYECKOM 3¢ OJTHOPOJTHBIC u
JIeSITeIIbHOCTH E— HEOJIHOPOAHBIE CMECH;
YyeJIoBeKa -paznuuath (U3NYECKHE |
XUMHUYECKHEC SBIICHUS;
-ONpeNeNATh MIPU3HAKHU
XUMHUYECKUX PpPEaKkUud H
YCIIOBUSI MX MPOTEKAHUS,
-ciie10Barh npaswiaMm Tb u
[IITP nipy BBIMOJTHEHUH
MPAaKTUYECKUI paloT.
-IIPUMEHSTH €CTECTBEHHO - | YCTHBIM
Hay4yHbI€ METO/BI MO3HAHUS | OTIpOC,
BemmecTBa u bu6muoreka [IOK W OCHOBHBIE ONEpPAIMH | TEMATHYECCKUN
1.2 XAMUYECKHU 15 1 https://m.edsoo.ru/7f41 | meicIUTENBHOI MMHCHMECHHBIN
€ peakIuu 837¢ JeATeIIbHOCTH onpoc,
JU1sL [IpakTrueckas
W3YYCHHUS  BEIIECTB H | pabora.

XUMHYECKUX pEakiuu; -
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PacKpbITh
CMBICTT H3y4aeMbIX
MMOHSTHH;

-paznuuath GU3NIECKUEC U
XUMHUYECKUE SIBICHUS,

1 OOBSICHSTH UX CYIIHOCTb
C TOUKH 3PEHHUS  aTOMHO-
MOJIEKYJISIPHOTO YUCHHUS;

OIIPENENIATh
IIPU3HAKNA XUMHYECKHUX
peakuuin U yCIIOBUS

ux
MPOTEKaHUS; KJIacCu(PUIpO
BaTh XMMUYECKUE PEaKIH;
-COCTaBIIATh (bopmyIisl
OMHAPHBIX COCTUHEHUN TIO
BaJICHTHOCTU U OIPENEIISTh
BaJICHTHOCTH 10 (hopMyam
BELIECTB; paccTaBisTh
K03 PUIIMEHTHI B
YPaBHEHUSX  XHMUYECKOU
peakuuu;

-crenosarhb npasuiaM Tb u
[IIIP 1pu  BHIIOJHEHHUH

MPaKTUYECKUI padoT.

Wroro no paszneny 20

Pasnes 2. BaskHelimne npeacTaBuTe/ Il HEOPraHUYECKHUX BeleCTB

Bosznyx.
Kucnopon.
ITonsTre 00
OKcHIaxX

2.1

bubmoreka [IOK
https://m.edsoo.ru/7{41

837¢

-PackpeiTh

CMBICI M3y4aeMbIX
MOHATHUM M IPUMEHATh HX
MpY ONTUCAHUU CBOWCTB
BEILECTB U IIPEBPALLECHUN;
-XapaKTepU30BaTh COCTaB
BO3/1yXa, (pusnueckue u
XUMHYECKHE CBOMCTBA,
-CpPaBHUBAaTh PEaKIINU

YCTHBIN
onpoc,
MUCHBMCHHBIN
Ompoc, 3a4eT.
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TOPEHUS U MEIJIEHHOTO
OKMCJICHHS; PACIIO3HABATh
OTIBITHBIM IIyTE€M KHUCIIOPOJ;
-00BSICHATH CYIIHOCTD
HKOJIOTUYECKHUX MpolIieM,
CBSI3aHHBIX C 3arpsI3HCHUEM
BO3/YXa;

-cienoBarh npasuiaaM Th u
[IIIP npu BBITTOJIHEHUH
MIPAKTHYECKHUI paboT.

-PackpeiTh YeTHbIN
CMBICIT M3y4aeMBbIX | OTIpoC,
MOHITHA W TPUMEHATh MX | TeMaTHYECKUIl
[IpY ONIMCAHUU CBOMCTB | MUCbMEHHBIN
BEILIECTB U MpEBpaIlleHuid; | ompoc,
-XapakTepu30BaTh TIpaKTHIeCKast
¢dbuznueckne U XuMuueckue | pabora .
Bonopon. BOMCTBA B
Hoi[mIT)Hﬂe 0 bubmmorexa [TOK EHZCS)&? elf)(l)1 El())il}lfl,eHHﬂ
2.2 https://m.edsoo.ru/7f41 ’
KHUCIIOTax 37c MIPUMCHCHHS.
U COJISIX I -coOpath mpubop A ero
MTOJTyYCHUST;
-cienosarsb npasuiaM Th
u III1P npw BeIIOTHEHUH
MPAaKTUYECKHI paloT.
-y4acTBOBaTh B
COBMECTHOH pabore B
rpymre;
-pacKphITh YerHbii
Bona. PacTBopbl. bu6muoreka [IOK CMBIC]L . H3YHACMBIX | OTIPOC, .
2.3 [Tonsitue 06 https://m.edsoo.ru/7f41 TOHATHH M TIPHMEHATD HX | TEMATHHECCKIH
OCHOBAHIIX 337¢ IPY ONTUCAHUH CBOHCTB | MHCHMCHHBIH
BELIECTB U MpeBpallleHuil; | ompoc,
-XapaKkTepu30BaTh MIPaKTHUYECKas
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¢dusnueckue u
XMMHYECKHE CBOMCTBA
BO/JIbI, €€ POJIb KaKk
pacTBOpuUTENS B
IIPUPOJHBIX IPOLECCAX;
-COCTaBJISATh YPABHEHUS
XUMUYECKUX PEAKIU C
y4acTHEM BOJBL;

-00BSCHATH CYITHOCTh
IKOJIOTMYECKHUX MPOOIIeM,
CrocoObl OYMCTKH BOJBI U
MEPBI 10 OXPaHE BOA OT
3arpsI3HEHUS;

-cienoBarh npasuiiaMm Th
u I[P npu BeINIOJIHEHUH
MIPaKTHYECKHI padoT;
-IIPOBOJUTH BHIYMCIICHUS C
MIPUMEHEHHUEM TTOHATHN
«MaccoBasi 10J1s
BELIECTBAY.

pabora,

24

OCHOBHBIE
KJIaCCHI
HEOPraHUYeCKU
X COeTUHEHUMN

11

bu6muoreka [IOK

https://m.edsoo.ru/7f41
837¢

-Knaccudunmposars
M3y4JaeMbIe BEIIECTBA IO
COCTaBY U CBOMCTBaM;
-COCTaBJIATH (OPMYJIIBI
OKCH/JIOB, KHCJIOT,
OCHOBaHHH, coJIei U
Ha3bIBaTh UX I10
MEXKTYHApOAHOMN
HOMEHKJIAType;
-IIPOTHO3UPOBATh CBOKCTBA
BEIIIECTB HA OCHOBE X
OOIIMX XHUM.CBOMCTB
M3YYEHHBIX KJIACCOB;
-IIPOU3BOJIUTH

YcTHBIN
ompoc,
TeMaTH4IeCKUI
MMChMEHHBIN
ompoc,
MpaKkTUYeCcKast
pabora,
KOHTPOJIbHAS
pabora.
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BBIYMCIICHHS 110
YPaBHEHUSAM
XUMHUUYECKHUX PEaAKLUM.

Wroro no pazgeny

30

Pazpnea 3. Ilepuonnueck

XuMuueckas cBi3b. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE pe€axkuuu

uii 3akoH u [lepnoanyeckasi cucrema xumuieckux 3j1emMenToB JI. . Mennesneea. CTpoeHue aToMOB.

-PackpeiTh YeTHbIN
CMBICJI TIEPUOJTAYECKOTO ompoc,
3aKOHa; TECTUPOBAHUE,
-[IOHUMATh CYIIECTBOBAHUE | KOHTPOJbHAS
1 - MepUOANYECKOM pabora.
Ilepronnueckuii 3aBUCUMOCTH CBOWCTB
3aKOH U XUMHUYECKHUX PJIEMEHTOB U
Ilepuonnueckas bub6moreka [IOK 170.4 COoeqUHEHUN 0
31 cucTema 7 https://m.edsoo.ru/7f41 | nonoxeHnus B
XMUMHUYECKUX 837¢ IepHOIMYECKOH CHCTEME
anemenToB /. 1. CTPOEHUHU aTOMa;
Menneneesa. -IIpOrHO3UPOBATh
Crpoenne atoma Xapakrep M3MEHEHUM
CBOMCTB DJJIEMEHTOB U WX
COCMHEHMI 10 rpynmnaMm u
nepuonaMm [lepuonnueckon
CHUCTEMBI
J.N.
Meunneneesna.
https://educont.ru/- -PackpbITh YerHblit
KaTtajior nudpoBoro CMBICIT U3y4aeMbIX | ompoc,
00pa3zoBaTeILHOTO TIOHSTHI; TeMaTH4eCKUi
XuMH4YecKast N
KOHTEHTA. -ONpeNeNATh MUCHbMEHHBIN
CBA3b. BHUJ XHMMUYECKOW CBSA3M B | ONIPOC, 3auer,
3.2 OKHUCIUTENbHO- 8 ]
BOCCTAHOBUTENLH COCIMHCHNH; CaMOOIICHKa C
- - -OTIpEACIISITh CTEIEHb | UCTIOJIb30BaHU
bIC peaKiun OKHUCIICHUSI ~ XMMHUYECKOTO | eM
aNieMeHTa 1Mo (OpMyJe ero | «OLEHOYHOTO
COCIMHCHMA, JIUCTay.

-onpeacATh 3JICMCHT -
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OKHUCIHUTCIIb MW JJIEMCHT -

BOCCTaHOBUTEIb;
-00BSICHATD CYLIHOCTb
IPOLIECCOB  OKHUCIEHHUS W
BOCCTAHOBJICHHS;

-COCTaBJISITh  JIEKTPOHHBIH
0amaHc C ydYeToM 4YHMcIia

OTIAHHBIX H  TPHUHATHIX
AJIEKTPOHOB;
-COCTaBJIATh ypaBHEHUS
OKHUCJIUTEIIbHO-
BOCCTaHOBHUTECIILHOM
peakuuu;
Wroro no pazneny 15
PesepBHOE Bpems 3
OO011ee KOIMYECTBO 68
4acoB IO MPOTpaMMe
9 kJaacc
KoanuecTBo yacoB DJIeKTPOHHbIE Cnucox HTOTOBBIX Cnocod
Ne HauMmeHnoBanue IIpakTHYeck (undposbie) IUIAHMPYeMBbIX OLIEHKHU
n/ pa3/iesioB U TeM Bcee Koutposbn | e pa6ornl o0pa3oBare/ibHbIE pe3yJabTaToB( ¢ HTOIOBBIX
n NMPOrpamMmbl ro ble padoThI pecypcbl YKa3aHUeM 3TAanoB UX TIAHUPYEMbI
(¢popmupoBanus X
pe3yJbTaToB
Paznes 1. BemecTBo M1 XUMHUYECKHEe peaKkuu
IToBTOpEHUE N -XapakTepu3oBarb YeTHbIi
yFJIy6J1€HI/Ie BuGnuotexa LIOK XHMUYECKHE JJIEMEHTbI orpoc,
1.1 3HAHUHI 5 1 https://m.edsoo.ru/7f41 MEePBBIX TPEX TIEPHOJIOB, dbpoHTaATBHAS
OCHOBHBIX 1636 KaJaus ¥ KaJIbIUs 110 UX Occena,
pasnemnoB Kypca 8 — MOJIOKEHHUIO B TECTUPOBAHNE

KJ1acca

IIepuonuueckoit cucreme
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. . Menneneena;
-KJacCU(UIIUPOBATH
Ha3bIBaTh HEOPTraHUYECKUE
BEIIECTBA M3yYEHHBIX
KJIAaCCOB:

-OIUCEHIBAThL OOIIME
XUMUYECKHUE CBOWCTBA
BEILIECTB Pa3JINYHbIX
KJIaCCOB, IIOATBEPKAATh
CBOMCTBA IPUMEPAMU
MOJIEKYJISIPHBIX YPaBHEHUU
XUMHYECKUX PEAKIIN;
-OIIpEAEIIATh BU
XUMHUYECKOM CBSI3H U THUII
KPUCTAJITINYECKOU pELIETKU
BEILIECTBA;
-IIPOrHO3UPOBATH CBOMCTBA
BEILIECTB B 3aBUCHMOCTH OT
UX CTPOECHUS;
-BBICTPANBAaTh

Pa3BEPHYTHIE MMCbMEHHBIE
U YCTHBIE OTBETHI C OIIOPOH
Ha UH(OPMAIIHIO U3
y4eOHMKA U CTIPaBOYHBIX
MaTepuaioB, FpPaMOTHO
UCIIOJIb30BaTh U3y4ECHHBIN
MOHATUMHBIN anmnapar
Kypca XUMHH.

1.2

OCHOBHBIE
3aKOHOMEPHOCTH
XAMHUYECKUX
peaxkumit

bubmuoreka [IOK

https://m.edsoo.ru/7f41
2636

-PackpeIBaTh cMBICIT
U3y4aeMbIX MTOHATUN U
MIPUMEHSATD 3TU NOHATHUSA
IIPU ONIMCAHUU CBOMCTB
BEILIECTB U UX
[IpEBpaLICHUM;

YerHbii
ompoc,
naboparopHas
pabora,
TECTHPOBAHUE
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-KJIaCCU(HUIIUPOBATh
XUMHUYECKHE PeaKluu Mo
pa3IMYHBIM MMPU3HAKAM;
-yCTaHaBJIMBATh
3aBHUCHMOCTb CKOPOCTH
XUMHUYECKOMN peakiuu OT
pa3nuYHbIX (PAaKTOPOB;
-IIPOTHO3UPOBATh
BO3MOXKHOCTH MPOTEKAHUS
XUMHUYECKHUX MIPEeBpaLCHUM
B Pa3JIMYHBIX YCIOBHSIX;
-OIpeeNsTh OKUCIUTENb U
BoccranoButelb B OBP;
-COCTaBIIATh

AIIEKTPOHHBIN OaaHc
peakuuu;

-IIPOM3BOJIUTH BBIYUCIICHUS
0 XUMUYECKUM
YPaBHECHHSIM.

1.3

DNEKTPOIUTHYEC
Kas
JICCOITHAITHS.
XUMHYECKHE
peakiuu B
pacTBopax

bub6moreka [IOK

https://m.edsoo.ru/7f41
2636

-PackpsIiBaTh CMBICH
W3y4aeMbIX MTOHATHI , a
TaKKe CMBICT TEOPUU
ANEKTPOIUTUYECKOM
JTUCCOLIMAIINY;
-00BACHATH MPUUNHBI
ANEKTPONPOBOJHOCTH
BOJIHBIX PacTBOPOB
BEILIECTB, pa3inyaTh
ciabble U CHIIbHBIE
ANEKTPOJIUTHI,
-COCTaBJISITh YPABHEHUS
JUCCOIMAIIIU KUCTIOT,
IIeJI04el U COJNCH, OTHEIC
U COKpAILLIEHHBIE HOHHBIE
YpaBHEHUSI XUMUYECKUX

YcTHbIN
orpoc,
naboparopHas
pabora,
TECTHUPOBAHUE,
MPaKTUYECKast
pabota, 3a4eT
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peaxIii HOHHOTro 0OMeHa,
KpaTKHe NOHHBIC
YPaBHEHHUs IIPOCTHIX

peaKkIuil TUIPOIU3a CONEH;

-XapaKTepu30BaTh 001He
XHUMHYCCKHE CBOMCTBA
BEIIECTB PA3IUIHBIX
KJIACCOB Ha OCHOBE TEOPUU
ANEKTPOTUTHYECKOM
JIACCOLMALTIN;
MOATBEPKIATh CBOMCTBA
IpUMEpaMHU MOJICKYITSIPHBIX
Y MOHHBIX ypaBHEHUN
XUMHYECKUX PEAKIINI;
-pemarhb
IKCIIEPUMEHTAJILHBIC
3aJ1a49H I10 TEME;

- IJTAaHUPOBATh U
OCYIIIECTBIIATh HA
MIPAKTHKE XUMUICCKUE
AKCIIEPUMEHTHI, POBOJIUTH
HaOJIIoOneHusl, 1eIaTh
BBIBOJIBI IO pE3yJIbTaTaM
IKCIIEPUMEHTA TIPH
MIPOBEICHUH
1abOpaTOPHBIX OIBITOB U
MpaKTHYECKUX padoT;
-CJIeZIOBaTh TMPaBHUIIaM
Oe3omacHoi paboThI B
naboparopuu pu
HCIIOJIB30BaHUHI
XUMHYECKON OCYAbI U
000pyIOBaHUS;
-TIPOBOJIUTH BBIYUCIICHUS




10 XUMHYECKUM
YPaBHEHUSIM.

Hroro no pazneny

17

Pa3nen 2. HemeTaauanl 1 HX COeTHHEHUS

2.1

OOmas
XapaKTEPUCTHK
a XUMHYECKHX
DJIEMEHTOB
VIIA-rpynmnst.
I'anorenst

bu6muoreka [IOK
https://m.edsoo.ru/7{41

a636

-O0BACHATE 00IIIE
3aKOHOMEPHOCTH B
N3MCHCHHUH CBOMCTB
HEMETAJIOB B UX
COCIMHEHMH B Mpeaenax
MaJIbIX TIEPUOJIOB U
[JIaBHBIX MOATPYTII

[Tepuognyeckoi cucTemMbl
XUMHUYECKHUX AJIEMEHTOB C
Y4ETOM CTPOCHUS UX
aToOMOB;

- XapaKTepU30BaTh
buznveckue u
XUMHUUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB
rajioreHoB (Ha nmpuMmepe
XJIOpa) U CJIOXKHBIX
BEIIECTB (XJIOPOBOIOPOA,
XJIOpUAa HATPpHs),
COCOOBI UX MOTYYCHHUS,
MIPUMEHEHUE U 3HAUCHUE B
MPHUPOJIE U KU3HH
YeJl0BeKa;

- OIIpENeIIsATh
XJIOPUJ-HUOHBI B PACTBOPE;
-IIAHUPOBATH U
OCYIIECTBIISATh Ha
MPAKTHKE XUMUIECCKUE
AKCIICPUMEHTBI, TPOBOJIUTH
HAOIONEHNs, 1eTaTh
BBIBOJIBI 10 PE3yJIbTaTaM

YcerHbIl
orpoc,
naboparopHas
pabora,
TECTHPOBAHUE,
NpaKkTUIecKas
pabora,
CaMOCTOSITEITb
Hasi pabora
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AKCIEPUMEHTA IIPU
IIPOBE/ICHUH
71a00paTOPHBIX ONBITOB U
MPaKTUYECKUX padoT; -
CJIeZIOBaTh IpaBUIIaM
0e30macHO paboTHI B
naboparopuu npu
UCIIOJIb30BaHUH
XUMHYECKON NOCYIbI U
00opynoBaHus.
BeicTpausars
pa3BEPHYTHIE NICbMEHHBIE
U YCTHBIE OTBETHI C OIIOPOH
Ha uHpopMaIuIo 13
yueOHHUKa 1 CIIPABOYHBIX
MaTepuasioB, FPaMOTHO
UCIIOJIb30BaTh U3Y4ECHHBIN
MMOHATUIHBIN anmnapar
Kypca XUMHH

2.2

O61as
XapaKTePUCTUK
a XUMHUYECKUX
3JIEMEHTOB
VIA-rpynmsl.
Cepau eé
COEIMHEHUS

bubmoreka [IOK
https://m.edsoo.ru/7f41
a636

-OO0BsICHATE 001IIHIE
3aKOHOMEPHOCTH B
M3MEHEHUSX CBOWCTB
aneMeHToB VIA-rpynmnsl u
WX COEAMHEHUN C YU4ETOM
CTPOCHUS UX aTOMOB;

- XapaKTepu30BaTh
(bu3HYECKHe U XUMHYCCKHE
CBOICTBA MPOCTOTO
BELIECTBA CEPBI U €€
COECIUHEHUN
(cepoBomOpOIa, OKCHIOB
Cepbl, CEPHOU KUCIIOTHI,
cynb(}aroB), CIOCOOBI X
MONTyYeHUsl, IPUMEHEHUE U

YeTHbIl
orpoc,
naboparopHas
pabora,
TECTHUPOBAHUE
)
CaMOCTOSITEIb
Hasi pabora
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3Ha4YE€HUE B IPUPOJE U
AKHU3HU YEJIOBEKA;

- OIPENEIATh
HaJIn4yue
Cynb(haT-uOHOB B
pacTBope;

-00BACHATDH CYITHOCTb
HKOJIOTUYECKHUX MpolIieM,
CBSI3aHHBIX C TIepepadOTKOI
COCIMHEHUM CEPBI;
-IJTAHUPOBATh U
OCYILECTBIIATH Ha
MPAKTUKE XUMUUECKHE
9KCIIEPUMEHTBI, IPOBOAUTH
HaOII0ACHUS, Ie]IaTh
BBIBO/IBI 110 pE3yJIbTaTaM
HKCTIIEPUMEHTA;

-CJIe/10BaTh MpaBUIaM
6e3omacHoil paboThI B
nabopaTopuu mpu
UCTIOJIb30BaHUH
XUMHUYECKOM MOCYIbI U
000pynoBaHus; -
MIPOU3BOTUTH
BBIUMCIICHUS 110
XUMHAYECKUM
YPaBHEHUSAM;

-MCIOJIb30BATh MIPU
BBITIOJITHCHUH YICOHBIX
3aJlaHul TeKCThI y4eOHUKa,
CIIPaBOYHBIE MAaTepPUATIBI
(ITepuonnueckyto cucremy
XAMHUYECKHUX 3JIEMEHTOR /I,
N. MenneneeBa, Tabauily
pPacTBOPUMOCTH KHUCIIOT,
OCHOBaHUI U coJiei B BOJE,




ANEKTPOXUMUYECKUI P
HaIpsHKCHUH METaJUIOB).

23

Ob6mas
XapaKTepUCTUK
a XUMHYECKUX
3JIEMEHTOB
VA-rpynmsl.
A3ot, pocdop
U UX
COEZIMHEHUS

bubmuoreka [IOK
https://m.edsoo.ru/7{41

a636

-O0BsCHATH 00IIHE
3aKOHOMEPHOCTU B
W3MEHEHUU CBOMCTB
areMeHTOB VA-Tpynibl 1
HX COEIUHEHHH C yUETOM
CTPOEHUS X aTOMOB;
-XapaKTepHU30BaTh
buznyeckre U XUMUYECKUE
CBOMCTBA ITPOCTBIX
BeIEeCTB a30Ta u Gocdopa
U UX COeIUHEHUN
(ammmuaka, coneit aMMOHUS,
a30THOM KHUCIIOTHI,
HUTPATOB, OKCU/IA
docdopa

(V) u pocdopuoi
KHCIOTHI, pocdaTos),
CHOCOOBI UX MOJIY4YEHHUS,
MIPUMCHCHHE U 3HAUCHUE B
MIPUPOJIE U KU3HU
YeII0BEKa;

- ONPENENITh HOHBI
aMMOHUs U pocdar-

HOHBI B pacTBOPE;
-00BACHATDH CYLHOCTb
HKOJIOTHYECKHUX MPooIieMm,
CBSI3aHHBIX C HAXOXKJICHUEM
COEIMHEHMIT a30Ta U
docdopa B okpyxarorien
cpene;

-TUTAHUPOBATH U
OCYUIECTBIIATH HA
MPAKTHKE XUMUYECKUE

YerHbid
orpoc,
nabopaTopHas
pabora,
TECTHPOBAHUE,
CaMOCTOSITEIb
Has pabora,
KOHTPOJIbHAS
pabora
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HKCTIIEPUMEHTBI, IPOBOAUTH
HaOJIIONeHUs, neaTh
BBIBOJIBI 110 pE3yNbTaTaM
JKCIIEPUMEHTA NPU
MIPOBEICHUH
J1a00paTOPHBIX OMBITOB U
MIPAKTUYECKOM padoThI;

- CJIeZI0BaTh MPaBHIIAM
6e3omacHoil paboThI B
naboparopuu npu
UCTIOJIb30BaHUH
XUMHUYECKOM MOCYIbI U
00opyHOBaHUS;
-TIPOU3BOJIUTH BHIYUCIICHUS
0 XUMHUYECKUM
YpaBHEHHSIM;

-MCIOJIb30BATh MIPU
BBITIOJTHEHUH Y4YE€OHBIX
3aJJaHUN TEKCThl yUeOHMKA,
CIIPaBOYHBIE MaTepUaJbl
(mepruoau4ecKyro CUCTEMY
XUMHUYECKHUX JIEMEHTOB /.
N. MenneneeBa, Tabauily
pPacTBOPUMOCTH KHCJIOT,
OCHOBAHUI M COJIei B BOJE,
ANEKTPOXUMHUYECKUN

PA HAIPSKEHUM
METAJIJIOB)

24

Oobmas
XapaKTEPUCTHK
a XUMHUYECKUX
3JIEMEHTOB
IVA-rpynnst.
Yrnepon u
KPEMHHI U UX

bubanoreka [IOK
https://m.edsoo.ru/7141

a636

-00BSICHATE OOIIHE
3aKOHOMEPHOCTH B
N3MCHEHHH CBOMCTB
an1eMeHToB [VA-rpynmnsl u
UX COCMHEHHH C yUETOM
CTPOEHHS UX aTOMOB; -
XapaKTepU30BaTh

VYeTHbIi
orpoc,
naboparopHas
pabora,
TEeCTUPOBaHUE,
MpaKTHYECKas
pabora,
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COCAMHCHUA

buznueckne u
XUMHUYECKHE CBOWCTBA
MPOCTHIX BELIECTB
yriepoza u
KPEMHUS U UX COCTUHEHUI
(oxcumoB yriepona,
YTOJIBbHOM KUCJIOTHI,
KapOOHATOB, OKCHA
KPEMHUs1, KpEMHUEBOI
KHUCJIOTBI, CUJTUKATOB),
CIOCOOBI UX MOTYYCHHUH,
MPUMEHEHHE U 3HAUCHUE B
MPUPOAE U KU3HU
YeJI0BeKa;

- OOBSICHATH IPUYUHHO-
CJIEJICTBEHHYIO CBSI3b!
CTpPOEHUE BEIIECTBA —
CBOMCTBAa — IIPUMEHEHHE —
Ha IpuMepax CoOeAMHEHUN
yIJIepoaa U KpeMHHUS; -
OTIpeNIeTNATh KapOOHAT- U
CUJIMKAT-HOHBI B PaCTBOPE;
-00BSACHATD CYITHOCTh
HKOJIOTMYECKHUX Mpooiiem,
CBSI3aHHBIX C HAXOXKJIEHUEM
YIJIEKUCIIOTO rasa B
OKpY’KarOLLEH Cpene;
-TIOATBEPK1aTh
0COOEHHOCTH COCTaBa
OpraHUYECKHX BEIIECTB
MpUMepaMu MPOCTHIX
COCTMHECHHM (METaH, 3TaH,
STUJIEH, alleTUJIEH, STAHOII,
TJTUIEPUH, YKCyCHAs
KHCIIOTA), B3aUMOCBSI3b

CaMOCTOSTEIb
Has pabora,
KOHTpPOJIbHAs
pabora




HEOPTaHMYECKHUX
COEMHEHMH yriiepoaa
MOPTaHIYECKHIX

BenrecTB. ONUCHIBAaTHL
pOJIb GENTKOB, )KUPOB U
VIJIEBOJIOB B
(bYHKIMOHUPOBAaHUH
KHUBBIX OPTaHU3MOB,
COCTaB MPUPOIHBIX
HCTOYHUKOB
YTJIEBOJIOPOJIOB, X POJIb B
OBITY ¥ TIPOMBITINICHHOCTH;
-IIPOBOJIUTH BBIYUCIICHUS
10 YPaBHCHHSIM
XUMUYECKUX PeaKIni;
-TUTAHUPOBATH U
OCYILIECTBIIATH HA
MIPAKTHKE XUMUICCKUE
IKCTIEPUMEHTBI, IPOBOIUTH
HaOIIoneHusl, IeIaTh
BBIBOJIBI 110 PE3yJIbTaTaM
AKCIICPUMEHTA TIPH
MIPOBEICHUM
71a0OPaTOPHBIX OIBITOB U
MPAaKTUYECKHUX padoT;
-CIIeZIOBaTh MpPaBUIaM
0e30macHOM paboTHI B
naboparopuu npu
UCTIOJIb30BaHUH
XUMHYECKON OCYIbI U
00opyIOBaHUs;
-HCIIOJIB30BaTh TIPU
BBITTOJIHEHUH YUEOHBIX
3aJJaHUN TEKCThI y9eOHHKA,
CIPAaBOYHBIC MaTEPHAITBI




(ITeproguueckyto cucreMmy
XUMHUYECKHUX IEMEHTOB /.
N. MenneneeBa, Tabauily
pacTBOPUMOCTH KHCJIOT,
OCHOBAHUI M CoJIeii B BOJE,
AIEKTPOXUMHUYECKUN

PSI HAIPSKEHUM
METaJIJIOB).

Hroro no pazneny

25

Pa3nen

3. MeTajjibl 4 HX

COCANHCHUSA

3.1

OO0mue
CBOMCTBA
METAaJIIO0
B

bu6muoreka [IOK
https://m.edsoo.ru/7{41

a636

-PackpbiBaTh cMBICIT
M3y4YaeMbIX MOHATUN U
MIPUMEHSATD 3TH TTOHATHUS
MIpU ONKMCAHUU CBOICTB
BEIIECTB B UX
MIPEBPALLECHUI;
-00BICHATHL OOIIHE
3aKOHOMEPHOCTH B
H3MEHEHUHU CBOMCTB
9JIEMEHTOB- METAJJIOB U UX
COEIMHEHHM C YUETOM
CTPOCHHS UX aTOMOB;
-XapaKTepu30BaTh
CTPOCHHE METAJJIOB,
obmue hpu3ndYecKkue u
XUMHYECKHE CBOMCTBA
METAJIJIOB;
-XapaKTepu30BaTh 001Me
CHOCOOBI OMyUYeHUs
METAJIJIOB;

-OIIMCBIBATE CIIOCOOBI
3alIUTHI METAJJIOB OT
KOPpO3HUH;

-CJIeIOBaTh MpaBUiaM
0e30macHOM paboTHI B
nabopaTropuu npu

YerHbli
orpoc,
naboparopHas
pabora,
TECTHPOBAHNE
)
CaMOCTOSITEINb
Has pabora.



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




HCIIOJIb30BaHUU
XUMHYECKON TOCYIbI
00opynOBaHUS;
-IIPOU3BOJIUTH BBIUUCIICHUS
110 ypaBHEHUSAM
XUMHUYECKHUX PEAKIIUM,
€CJIM OJIUH U3 PEarcHTOB
COIEPKUT MPUMECH;
-y4acTBOBaTh B
COBMECTHOH paboTe B mape
unu rpynmne. Mcnonbs3oBarh
MIPH BBITIOTHEHUH Y4eOHBIX
3aJlaHul TeKCThl y4eOHUKa,
CIpaBOYHbIE MaTEPHAIIbI
(ITepuonuueckyro cucremy
XUMHYECKHUX I1eMEHTOB /I
N. MenpaeneeBa, Tabnuiry
PacTBOPUMOCTH KHUCJIOT,
OCHOBAHMUII U COJIeH B BOJE,
ANEKTPOXUMHUUECKUHN PsJ
HaNpsHKEHUI METaIIOB)

3.2

Baxxneiimnue
METaJIbl U UX
COEIUHEHUS

16

bubaunoreka I[IOK
https://m.edsoo.ru/7f41

a636

-O0BsICHATE 001IIHE
3aKOHOMEPHOCTH B
H3MEHEHUHU CBOMCTB
9JIEMEHTOB- METAJIOB M UX
COEIUHEHH B rpymnmnax ¢
YYETOM CTPOCHUS UX
aTOMOB;
-XapaKTeprU30BaTh
(dbuznveckue u
XHUMHYCCKHE CBOMCTBA
MPOCTBIX BEIIECTB
METAJUIOB U UX
COCTMHECHMH (OKCHIOB,

YeTHbIl
orpoc,
nabopaTopHas
pabora,
TECTUPOBaHUE,
MPAKTHYECKas
pabora,
CaMOCTOSTEIb
Has pabora,
KOHTPOJIbHAS
pabora
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TUAPOKCUIOB, COJIEH),
CroCcOOBI UX MOTYYEHUS,
MPUMEHEHHE U 3HAUCHUE B
MIPUPOC U KU3HU
YEeJI0BEKa;

-yCTaHABJIMBATH MPUIMHHO-
CJIEJICTBEHHYIO CBSI3b:
CTpPOCHHE BEIIECTBA —
CBOMCTBA — IIPUMEHEHHUE —
Ha IIpUMepax U3ydaeMbIX
BCILICCTB;

-pacro3HaBaTh C IIOMOIIBIO
KauECTBEHHBIX PEaKIUN
HMOHBI METAJJIOB: MarHus,
KaJbIUs, aIFOMUAHHS,
nrHKa, xenesa (1) n
xenesa (I111), mennm (1),
-JI0Ka3bIBaTh aM(pOTEPHBII
XapakTep OKCUIOB U
THAPOKCUIOB ATFOMUHUS U
LIMHKA;

-TJIAHUPOBATh U
OCYIICCTBIIATH HA
MIPAKTHKE XUMUIECCKUE
AKCIIEPUMEHTHI, IPOBOJIUTH
HaOIIoneHus, 1eIaTh
BBIBOJIBI 10 pe3yJibTaTaM
AKCIIEPUMEHTA TIPH
MIPOBEICHUH
nabopaTOPHBIX OTMBITOB U
MPaKTUYECKHUX padoT;
-CJIeJIOBAaTh MPaBHUIIaM
0e30macHOM paboTHI B
nabopaTopuu pu




HCIIOJIb30BAHUN
XUMHYECKON TOCYIbI
00opynOBaHUsI.
[Tpon3BOANTH BBIUUCICHUS
110 XUMHUYECKUM
YpaBHEHUAM;

-y4aCTBOBATh B
COBMECTHOM paboTe B mape
WJIY TPYIIIIE,;

-BBICTpANBATh

pa3BEPHYTHIE INCHMEHHBIE
U YCTHBIE OTBETHI C OIIOPOM
Ha UH(OPMALIHIO U3
y4ueOHHUKa U CIIPABOYHBIX
MaTepuasioB, FPaMOTHO
HCIIOJIb30BaTh U3y4YECHHBIN
MOHATUIHBIN amnmapar
Kypca XUMUHU

Hroro no pazneny 20

Paznen 4. Xumusi u oxkpy:kamomas cpeaa

BemecTBa n
MaTepualibl B
JKU3HU
yeJIOBEKa

4.1

bubmoreka [IOK

https://m.edsoo.ru/7f41
2636

-Xapaxkrepu3oBarb poJib
XHMHU B Pa3THYHBIX
cdepax AesITeNbHOCTH
JIFOAEH, OCHOBHEIC
BEIIeCTBA U MaTepPHaIbI,
MIPUMEHSIEMBIE B )KU3HU
COBPEMEHHOTO YeJIOBEKa,;
- O0OBSCHSATD YCIIOBUS
6e30macHoro
WCTIOJIb30BaHMsI BEIECTB U
XHMUYECKUX PeaKIuii B
OBITY;

-aHAJIM3UPOBATh U

KPUTHYCCKU OLICHUBATH

YerHbiid
orpoc,
naboparopHas
pabora,
TECTHPOBAHUE.
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WH(OPMAITUIO O BIUSHUU
MIPOMBIIIIIEHHOCTH,
CEJILCKOTO XO35MCTBA,
TpaHCHopTa U Ap. Ha
COCTOSIHHE OKPY’KaIOLIEeH
Cpenbl;

-YMETb OKa3bIBATh MEPBYIO
MOMOIIb MPU XUMUYECKUX
0XKOT'aX U OTPABJICHUSX;
-IIpUHUMATh y4acTue B
o0CyXIeHHH TIpoOIeM
XUMHUYECKON U
3KOJIOTUYECKOU
HaIpPaBJIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO
MO3UIIMIO TI0 TTpobIemMe 1
npeyiaraTb BO3SMOKHBIE
IIyTU €€ PEeLICHHUS.

Wroro no pazneny 3

Pe3epBHOE Bpemst 3 bubmoreka [JOK
https://m.edsoo.ru/7f41a
636

OO611ee KOTMYECTBO 68

4acCoB II0 IIporpamMmme
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