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HOSACHUTEJ/IBHAS 3AITNCKA

[Iporpamma 1o XMMHUM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs COCTAaBJICHA Ha OCHOBE TPeOOBaHUH K
pe3ysibTaTaM ~OCBOCHHS OCHOBHOH  00pa30oBaTeibHONW NpOrpaMMbl  OCHOBHOrO  o0miero o0OpasoBaHus,
npezncraBieHHBX B @T'OC OO0, a Taxke Ha OcHOBE (heaepaisHON pabodeil mporpaMMBbl BOCHHTAHUS U C YIETOM
KOHIICTIITNH TIPeTiofaBaHus y4deOHOro mpeaMmera «XWMHUS» B 00pa3oBaTeNbHBIX OpraHm3ammsax Poccuiickoit
®denepanuu.

IIporpamma o XuMuM Ha&T MpeCTaBICHUE O IEeTIX, 00Mmel cTpaTerni 00y4YeH s, BOCIIUTAHUS W Pa3BUTH
o0OyJaromuxcs CpencTBaMH YYeOHOTO TIpeAMeTa, YCTaHaBIHBAaeT 0O0s3aTeNbHOE TIPEIMETHOE COAEp KaHHe,
InpeaycMaTpUBaeT pacHpefesieHue ero Mo KjaccaM U CTPYKTYpHpPOBAaHHE IO pasfesiaM U TeMaM IpOorpaMMbl IO
XUMMH, OINpeAenseT KOJIMYECTBEHHbIE M KAueCTBCHHBIE XapaKTEPUCTUKU COAEPIKAHUS, PEKOMEHIYyEeMYIO
MOCJIEIOBATEIEHOCTD U3YUCHUS XUMUH C YIETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporecca, BO3PAaCTHBIX OCOOEHHOCTEH OOYYalOIIMXCs, ONpelessieT BO3MOXKHOCTH IpeaMeTa Ui peau3aluu
TpeOOBaHUIl K pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTENbHOW MpPOrpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs, a Takke TpeOOBaHMU K pe3ynbTaraM OOydYeHHs XMMHH Ha YPOBHE IleJied M3y4eHHs IpeaMera U
OCHOBHBIX BUIOB Y4€OHO-TIO3HABATEIIFHON IEATEIFHOCTH 00YUAIOMIEr0Cs 10 OCBOCHHUIO YIeOHOTO COIep KaHuUs.

3HaHME XUMHUU CIY>)KUT OCHOBOI1 U151 JOPMHUPOBaHHS MHUPOBO33PEHHsI 00Y4AIOIIErocs, €ro MpeJICTaBICHHH O
MaTepUabHOM EIWHCTBE MHpa, BAXHYI0 pOJb HIrPaloT (QOpMUpYEMble XUMHEH TMPENCTaBICHUS O
B3aMMOTIPEBPAIICHUSIX YHEPTUH M 00 SBOINIOMUH BEMIECTB B MPHPOJIL, O IMYTAX PEUICHHS TIIOOANBHBIX MPoOieM
YCTOWYMBOTO PA3BUTHSI YEIOBEUECTBA — CHIPHEBOM, DHEPTEeTUUECKON, MUILNEBON M HKOJOTMYECKOil 0e30macHoCTH,
mpo6ieM 3paBOOXpaHEHHSI.

N3yuyenune xumuu:

CIOCOOCTBYET peasiu3alii BO3MOXKHOCTEU Ui caMopa3BHTHs U (OPMHUPOBAHMS KYJIbTYPbl JMYHOCTH, €&
o0r1elt 1 QyHKIIMOHAILHOU TPAMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUpPOBAHWE MBIIUICHUS M TBOPYECKHX CHOCOOHOCTEW 00ydarommuxcs, HAaBBIKOB UX
CaMOCTOSTENIFHON y4eOHOW NeATeIbHOCTH, IKCIIEPAMEHTANBHBIX H UCCIIEIOBATEIFCKUX YMEHUH, HEOOXOAUMBIX KaK
B TIOBCEJIHEBHOM JKHM3HH, TaK U B MPOPECCHOHATIBHON AEATEIbHOCTH;

3HAKOMMUT CO CHCHPI(bI/IKOfI Hay4YHOI'0 MBINIJICHUSA, 3aKJIaAbIBA€T OCHOBBI ILICJIOCTHOI'O B3IrJidga Ha €AUHCTBO
MPUPOABI M YEIIOBEKA, SBISETCS OTBETCTBCHHBIM STalioM B ()OPMHPOBAHWHU €CTECTBEHHO-HAYYHOW T'PaAMOTHOCTH
oby4aromuxcs;

CrocoOCTByeT (POPMUPOBAHHIO LIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHMAM, K IPUPOJE, K
YEIIOBEKY, BHOCUT CBOW BKJIAJl B 9KOJOTHIECKOE 00pa3oBaHUE O0YJIArONTIXCS.

JlaHHBIC HaTpaBJICHUS B 00yYEHUH XUMHHU 00eCTIeYMBArOTCS CrieIM(HKOI comepikaHus yaeOHOTO TpeMeTa,
KOTOpLIﬁ SABJIACTCA NEAArorudyeCK aJaliTUpOBaHHBIM OTPAXKECHUEM 0a30BoOIt HayKl XUMHUH Ha OHpeI[eHéHHOM oTarec
€€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETr0 OOpa3oBaHHS OPHEHTHPOBAH HAa OCBOCHHE OOYJAIOIIMMUCS
CHUCTEMBI TIIEPBOHAYAIIBHBIX MOHATHHI XUMHHU, OCHOB HeOpFaHH‘IeCKOﬁ XUMHHU U HEKOTOPBIX OTACIbHBIX 3HAYUMBIX
HNOHATHHA OPraHUYECKON XUMUMU.

CrpykTypa cojaepkaHHs IMPOrpaMMBl 10 XUMHH C(HOPMHpPOBaHA HAa OCHOBE CHCTEMHOTO IMOIXOAa K e€
N3Yy4YCHUIO. CouepmaHHe CKJIaabIBACTCs HU3 CHUCTEMBI MOHATHH O XMMHUYECKOM DJIEMEHTE U BCIIIECTBE U CHUCTEMBI
MOHATHH 0 XUMHUYECKOH peaku. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHW30BaHBI IO MIPHHITUITY HOCIEI0BATEIEHOTO
pa3BUTHA 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEACTaBIECHUI PA3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YU€HUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3axona J{. . MeHnzeneeBa kak OCHOBHOT'O 3aKOHa XUMUU;

— Y4EHUs O CTPOCHUH aTOMa U XUMHYECKOH CBSI3Y;

— NIPEJCTaBICHUH 00 3JIEKTPOIIMTHYECKOH ANCCOIMAIIN BELIECTB B PACTBOPAX.

TCOpeTI/I‘IeCKI/Ie 3HaHUA pacCMaTpUBaIOTCA HAa OCHOBE OMITUPUYCCKHU TMOJTYUCHHBIX U OCMBICJICHHBIX (baKTOB,
pa3BUBAIOTCS IOCIEJOBATENIEHO OT OJHOTO YPOBHA K JAPYrOMY, BBIIONHAS (YHKINH OOBSICHEHHS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOECHUS U BO3MOXKHOCTEH MPAKTHUECKOrO NMPUMEHEHHS M TOIYyYEHUs U3y4daeMbIX
BEIIIECTB.

OcBoeHHe MPOTPAMMBI [0 XHMHH CHOCOOCTBYeT ()OPMHUPOBAHHIO TIPEACTABICHHS O XHUMHUYECKOH
COCTaBIIAIOLIEH HAYYHOM KapTUHBI MHUpPA B JIOTUKE €€ CUCTEMHOM MPUPOJBI, IIEHHOCTHOIO OTHOIIEHUS K HAYYHOMY
3HAHUIO U METOJaM IMO3HAaHUS B Hayke. l3ydyeHue XMMHUU NPOUCXOIUT C TPHUBICYEHUEM 3HAHUHM U3 paHee
M3YYCHHBIX YUeOHBIX MpeaMeToB: «OKpyx)aromuii Mup», «buonorus. 5-7 knaccei» u «@u3nka. 7 KJ1accey.



IIpr w3ydeHNMH XWMHH TPOUCXOAWT (OPMHPOBAHHE 3HAHUI OCHOB XHMHYECKOW HAyKW Kak oOxacTu
COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUUECKON NEATEIHHOCTH YeJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOMU
KyJIbTYpHl. 3a/aua y4eOHOTO MpeAMeTa COCTOMT B ()OPMUPOBAHMM CHCTEMBI XMMHUYECKHX 3HAHUH — Ba)KHEHIIMX
(aKTOB, NOHATHIH, 3aKOHOB W TEOPETHYECKUX IIOJIOKEHUH, MOCTYIHBIX O0OOIIEHHH MHPOBO33PEHYECKOTO
XapakTepa, si3bIKa HayKW, B MPHOOIIEHNN K HAYYHBIM METOJaM ITO3HAHUS MPU W3YYCHHUH BEMIECTB M XUMHUYECKUX
peakuii, B (GOPMUPOBAHNN W PAa3BUTHH MO3HABATENBHBIX YMEHHUH M WX NPUMEHEHUHU B y4eOHO-TTO3HABATEINEHON U
yueOHO-HMCCIIeI0BATENLCKOM  JIEITEIbHOCTH, OCBOCHMHM NpaBWiI 0e30MacHOro OOpalieHUs] C BELIECTBAMHU B
MOBCEIHEBHOM JKU3HU.

[Ipr m3ydeHNM XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWS Ba)KHOE 3HAUEHHE MPHOOpENN TaKue
LeNH, Kak:

— (opMHpOBaHUE MHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM00Opa30BaHUIO, COTPYIHUYECTRBY,
CaMOCTOSTETFHOMY TIPHHATHIO PEIICHHH, CIIOCOOHO aganTupoBaThes K OBICTPO MEHSIOIINMCS YCIOBHSAM JKU3HHU;

— HanpaBJIeHHOCTh OOY4YEeHUs Ha CHUCTEMAaTHYECKOe IPHOOIIEHHE OOy4aromMXcs K CaMOCTOSTEIbHOW
MO3HABATEJILHOM JIESATENbHOCTH, HAayYHBIM METOAaM IMO3HaHMS, (OPMHUPYIOIIMM MOTHBAIlMI0O W Pa3BHUTHE
CHOCOOHOCTEH K XHUMUW,

— ofecrieuyeHHE YCIOBHH, CIIOCOOCTBYIOIIUX IPHOOPETCHUIO OOYYArOIIUMUCS OIBITa pPa3HOOOpa3zHOU
JIeSITENIbHOCTH, IIO3HAHMS M CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIMH), HMEIOIIUX
YVHHBEpCaJbHOE 3HAYCHHE AJIS Pa3IMYHBIX BUIOB ACATEIEHOCTH;

— ¢opmupoBanue o0mmel (QpyHKIMOHAIFHOW M €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH, B TOM YHCIIC yYMEHHH
OOBSICHATh U OLICHUBATH SIBJIICHHS OKPY’KAIOIIEro MHpPA, UCIIONbB3YS 3HAHUS U ONBIT, NOJIY4YEHHBIC NPH U3y4CHUU
XUMUH, IPUMEHTH UX IIPU PELICHUH NPOo0JIeM B TOBCETHEBHOM KU3HU U TPYIOBOH JIEATSIBHOCTH;

— (opMupoBaHre y 0OydJarOIIHUXCS TYMAaHHCTHYCCKAX OTHOIICHUH, MOHUMAaHHUS LEHHOCTH XUMHYCCKHX
3HAaHUU ISl BBIPAOOTKH JKOJIOTMYECKH IeJIECO00Pa3HOro MOBEJACHUS B OBITY M TPYAOBOI JESATEIBHOCTH B LIEIAX
COXPaHEHHUs CBOETO 3[J0POBbs U OKPYKAIOLIEH IPUPOJHON CPEIbI;

— pa3BUTHE MOTHBAIlMH K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CaMOBOCIIHTAaHHIO Ha OCHOBE
YCBOGHHSI OOIIEYETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOOpY TpOQHIS M HamIpaBICHHOCTH
JlanbHEHIero o0y4eHus.

OO6miee 4MCIO 4YacoB, OTBEAEHHBIX A HM3YYEHHUS XMMHU Ha YpPOBHE OCHOBHOI'O 00IIEro obpa3oBaHus,
cocraBiseT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJlen0), B 9 kitacce — 68 yacoB (2 yaca B HEJICITIO).



COJEP KAHUE OBYUYEHUS

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

IIpeamer xumuu. Poiab XMMHUM B )KM3HM 4esloBeKa. XUMHUS B cucTeMe Hayk. Tena u Bemecta. duznueckue
CBOICTBaA BelIECTB. ArperaTHoe COCTOsIHUE BelecTB. [IoHsATHE 0 MeTOAax MMO3HAaHUS B XUMMHU. UKCThIE BEleCTBa U
cmecu. CrocoObl pasJieNieHns: cMecel.

ATOMBI W MOJEKYJIBl. XUMHUECKHe 31eMeHThl. CHMBONBI XHMHYCCKUX 3JEMEHTOB. IIpocTeie U CIIOXKHEBIE
BeLIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHUE.

Xumnueckast ¢opmyna. BaleHTHOCTH aTOMOB XHMHMYECKHMX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BemiecTB. OTHOCUTENbHAsg aToMHast Macca. OTHOCHUTeNIbHAasT MOJIEKYJIsipHas Macca. MaccoBasi IOJIsi XUMHUYECKOTrO
3JIEMEHTA B COCIUHEHUM.

KomugectBo Bemectsa. Monb. MonspHas Macca. B3auMOCBsI3b KOJIMUYECTBA, MacChl U YHUCIA CTPYKTYPHBIX
e/IMHMII BelecTBa. Pacuérsl mo GopmynamM XMMHUUECKUX COCIMHEHUI.

®u3nYecKue U XUMHUYECKUE SIBICHUA. XMMHUYECKas peakuus U €€ NpPU3HAKU. 3aKOH COXPAHEHMsI Macchl
BeIIecTB. XUMUIECKUe ypaBHeHNs. Kitaccuukanns XuMUIecKAX peakuii (COeTNHEHHS, Pa3IIOKEHHS, 3aMEIICHS,
obmMeHa).

Xumuuecxkuii 3kcnepumenm:

3HAKOMCTBO C XHMHYECKOHM IOCYAOH, mpaBmiamMu pabOTHl B JabopaTopuu M TpUEMaMu OOpamieHus ¢
J1a00paTOpHBIM 000PYIOBaHUEM, U3YUYEHHE U ONMUCAaHUE (PU3NYECKUX CBOMCTB 00pa3liOB HEOPraHUUECKHX BEIECTB,
HaOmonenue guznyeckux (IMIaBjleHUe BOCKA, TasHUE JIbJa, PACTHPAHUE caXxapa B CTYIIKE, KUIIEHHE U KOHICHCALUs
BOJBI) M XUMHUYECKUX (TOPCHHE CBEUH, NMPOKATMBAHHE METHOW IMPOBOJOKH, B3aMMOACWCTBHE Mela C KHUCIIOTOMH)
SBJICHUH, HAONIOZCHHWE M ONHCAaHWE INPU3HAKOB NPOTEKAHMS XUMHUYCCKUX peakiuil (pasioxkeHue caxapa,
B3aUMOJICIICTBHE CEpHOM KHCIOTHI C XJIOpHIOM Oapus, pasznoxeHue ruapokcuna menu (Il) mpu HarpeBanum,
B3anMoJieiicTBre Jkeme3a ¢ pactBopoM coiu Menu (Il), m3ydeHme cmocoOOB pa3zmeneHus cMecei: C MOMOIIBI0
MarHuTa, QUIBTPOBaHNE, BHIIAPUBAaHUE, TUCTIUIAINS, XpoMaTorpadus, IpOBEICHHE OYNUCTKH ITOBAPEHHOMN COIH,
HaOJIOZIGHNe M OIMCAHUE pEe3YJbTaTOB IPOBEICHUS OIBITA, HWUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUs] Macchl,
CO3/1aHHe MOJIesIell MOJIEKYT (IIapOCTEPIKHEBBIX).

Baskneiilue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmecs rasos. CocrtaB Bo3mgyxa. Kucmopony — sineMeHT M mpocToe BemecTBo. Haxoknaenue
KUCIIOPOAa B MpHUpoje, (Gu3MYecKMe W XHMHUUYeCKHe cBoiicTBa (peakuuu ropenwusi). Oxcunbl. I[Ipumenenue
kuciopoaa. CrocoOBl TOTYYEeHHST KUCIOpoJa B JTa0OpaTopud W MPOMBINIICHHOCTH. KpyroBopoT kuciopoaa B
npupoze. O30H — aITIOTPOIHAS MOJU(PHUKALINS KACIOPOIA.

TernoBoit 3ddexkT XUMHYECKOH peakiuuH, TEPMOXMMHUYECKHE YypaBHEHHsS, JK30- M OJHIOTEPMHUYECKHE
peakimu. TorumBo: yronb W MeTaH. 3arps3HEHHE BO3IyXa, YCHICHHE MapHUKOBOTO 3(PQeKTa, paspylicHHEe
030HOBOT'O CJIOSI.

Bopopoj — anemeHT U npocToe BeliecTBo. HaxoxxaeHnue Bojoposa B Npupoje, GU3NIecKue U XUMHUYECKHE
CBONCTBa, MPUMEHEHHE, CTIOCOOBI oTydeHusI. KUCIOTHI U COH.

MonsipHbIif 006EM Ta30B. Pacy&Thl M0 XMMUYECKUM ypaBHEHUSIM.

®usnyeckue cBoicTBa BOAbl. Boma kxak pacrBopurenb. PactBopsl. HachlllleHHBIE M HEHaChILICHHbBIE
pacTBOphl. PacTBOpHMOCTE BemmiecTB B Boge. MaccoBas OIS BEIIECTBAa B PACTBOPE. XMMHUYECKHE CBOWCTBA BOMBI.
OcHoBanus. Pone pacTBOpoB B mIpupoAe U B XKHU3HM uesoBeka. KpyroBopoT Boxabl B Npupoje. 3arpsisHEHHE
NpUpOAHBIX BoA. OXpaHa ¥ 0UMCTKa MPUPOIHBIX BOJ.

Knaccudpukanus Heopranmdeckux coenuHeHuil. Oxcuapl. Knaccudukamuss OKCHIOB: cojieoOpa3yromine
(ocHOBHBIE, KHCIOTHBIE, aMQOTepHbIe) W HecosieoOpasytomue. Homenknarypa okcunoB. Pusmueckue M
XHUMHYECKHE CBOWCTBA OKCUAO0B. [loydeHne okcuos.

OcHoBanus. Kiaccupukanust OCHOBaHW: IETOYM W HEPACTBOpUMBbIE OCHOBaHWs. HomeHKIaTypa
ocHOBaHUU. PU3NUECKUE U XUMUUECKUE CBOMCTBA OCHOBaHUMU. [lomyyeHne ocHOBaHUM.

Kucnotsl. Kimaccudukanus xucnor. Homenknatypa kucinoT. Ou3HdecKie U XUMHYECKUE CBOMCTBA KUCIIOT.
Psin aktuBHoctu MetaioB H. H. bekerosa. [lonyueHnue Kucior.

Comm. Homenknatypa coneid. @u3ndeckre 1 XUMAYeCKne CBOHCTBa coneil. [lomyduenune comeit.

I'eneTnueckas cBsI3b MEXKIy KJIACCAMU HEOPraHUYECKUX COEIUHEHUH.

Xumuueckuii IKcnepumenm:

KadeCTBEHHOE ONpEACICHNE COACPKaHMs KUCIOPOIa B BO3AyXe, MOIYICHHE, COOMpaHIe, pacliO3HaBaHUE U
M3ydeHHE CBOMCTB KHUCIOPOIa, HAOIIOICHIE B3aNMOICHCTBHS BEIIECTB C KUCIOPOJOM U YCIIOBHS BOSHUKHOBCHHUS U



MpeKpameHnss TopeHus (ToXxapa), O3HAaKOMJICHHE C O0pasllaMi OKCHIOB M ONHCaHWE HMX CBOICTB, IOIydeHHE,
coOupaHme, pacro3HaBaHUE M U3YUCHHE CBOHCTB BOJOPOAa (TOpEHNe), B3aNMOACHCTBIE BOAOPOAa C OKCHIOM MEIN
(1) (BO3MOXHO HCIOJIB30BAHKME BHUICOMATEPHANIOB), HAOIIOJEHHE OOpPAa3IOB BEINECTB KOJMYECTBOM | MOJb,
HCCIICIOBaHHE 0COOCHHOCTEH PAaCTBOPCHHUS BEINECTB C PA3JIUYHON PACTBOPUMOCTBIO, MIPUTOTOBJICHUE PACTBOPOB C
OTIpeneIEHHON MacCcOBOW JOJe pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOJABI C MeTalaMH (HATpHEM U
KaJpreM) (BOSMOXXKHO HCIOJB30BaHUE BHICOMATEPHAIIOB), MCCIEHOBAaHHE OOpa3OB HEOPTaHWYECKHUX BEIIECTB
pa3IMYHBIX KJIACCOB, HAOJIOJICHUE W3MCHCHUS OKPACKH WHIMKATOPOB B PAaCTBOPAaX KUCIIOT WM IICIOYCH, U3yUCHHE
B3anMoyieiicTBrs okcuaa meau (11) ¢ pacTBOpoM cepHOM KHUCIIOTHI, KUCIIOT ¢ METAIIAMH, PEaKIUi HeHTpalIn3aium,
MOJIy4eHNE HEPAaCTBOPHMEIX OCHOBAaHHH, BBITECHEHHE OJHOTO METaJUla JAPYTHMM M3 pacTBOpa CONH, PEIICHHE
9KCIIEPUMEHTANBHBIX 33124 M0 TeMe «BakHelIIie Kacchl HEOPraHUUEeCKUX COCTUHEHUI.

Iepuonnueckuii 3axkon u Ilepuoamyeckasi cucrema xumudeckux 3jiemeHtoB JI. M. MenpaeineeBa.
CtpoeHue aToM0OB. XUMHYecKas cBA3b. OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUH

IlepBblc MOMBITKU KIACCU(PHUKAIIMKA XMUMHUYECKUX JJIEMEHTOB. [IOHATHE O Tpymmax CXOIHBIX AJICMCHTOB
(IIenoYHBIe W IICIIOYHO3EMENIBHBIC METAJUIbI, TaJOTCHbI, WHEPTHBIC Tra3bl). DJIEMEHTHI, KOTOpPhIE O00Pa3yIoT
aM(pOTepHBIC OKCHIBI ¥ THIPOKCHU/IEL.

Ilepuonuueckuii 3axoH. Ilepmommueckas cucrema xumuuyeckux osiemeHtoB JI. W. Mengeneesa.
Kopotkonepuognas u anuHHOTNEpHOAHAs (opmbl [lepuoauyeckoil cHUCTeMbl XuUMHYeCKHX dnemeHToB JI. U.
Menneneesa. Ilepuonsl u rpymmbl. OU3NYECKUH CMBICH TOPSIKOBOTO HOMEpPa, HOMEPOB IIEPHONA W TPYIIIHI
JJIEMEHTA.

Crpoenne atomoB. CocraB aTOMHBIX siep. M3ortonbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK
aToMoB NepBeIX 20 xuMuueckux sieMeHToB llepmoamueckoit cuctemsl J[. M. MeHneneeBa. XapakTepHCTHKA
XUMHUYECKOI0 3JIEMEHTA 10 ero nojoxxeHuto B [lepuoanueckoit cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH  H3MEHEHHMS pajJdyca aTOMOB  XHMHYECKHX  DJEMEHTOB, METAUIMUECKUX H
HEMETAINTNYECKUX CBOMCTB IO TPYIIaM U MepHoIaM.

3nayenne [lepmommdeckoro 3akoHa M Ilepmoguueckoil CHCTEMBl XMMHUYECKHX JIIEMEHTOB UL Pa3BUTHS
Hayku U npaktuky. J[. . MenneneeB — yu€HbIN U IrpakIaHUH.

Xumnueckas cBsA3b. KoBasieHTHas (OJSIpHAs U HEMOJIAPHAsA) CBA3b. DJIEKTPOOTPHUIIATEIBHOCTE XUMUYECKUX
aneMeHTOB. MloHHas CBs3b.

Crenenp  okucieHus. OKHCITUTETHHO-BOCCTAHOBUTEIBHBIC  peakiuu. [Ipomecchl  OKUCICHHS |
BoccTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKcnepumenm:

H3ydeHHe 00pa3loB BEHIECTB METAJUIOB U HEMETAJIOB, B3aMMOACHCTBHIE THAPOKCHIA IIMHKA C PacTBOPAMH
KACJIOT W IIENOYel, IMPOBEJCHHE OIBITOB, WITIOCTPUPYIOMUX MPUMEPHl OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuit (ropeHue, peakiuy pa3ioKeHUs, COSTUHEHHMS).

Mesicnpeomemnmnuie ceasu

Peanm3anuss MeXNpeIMETHBIX CBS3€H MpH W3YUYCHHH XHMHH B 8 Kiacce OCYIISCTBISETCS depes
WCIIONIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHHA, TaK M TMOHSATUH, SBISIFOIIMXCS CHUCTEMHBIMHU JIS
OTIIETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0me ecTeCTBCHHO-HAyYHBIC IIOHATHS: HAy4YHBIH (akT, TUIOTe3a, TEOpHUs, 3aKOH, aHaJlW3, CHHTE3,
KiIaccuUKaIus, MePUOTUIHOCTh, HAOIIOACHUE, SKCIICPUMEHT, MOICTUPOBAHUE, H3MEPEHHUE, MOICIIb, SIBIICHHE.

®dusznka: MaTepusi, aToM, dJIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIH, H30TOIBI, PAIMOAKTUBHOCTh, MOJIEKYJIA,
JNEKTPUYECKUI 3apsi]], BEIISCTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (U3UYECKUC BEIHYHHEL,
€JMHUILIBI U3MEPEHUS, KOCMOC, TUIaHEeTh, 3BE€31b1, CoJHLE.

buonorwust: porocunres, apixanue, onochepa.

Teorpadus: aTmocdepa, rumpocdepa, MUHEpaNbl, TOPHBIC MOPOJBI, TOJE3HBIC HCKOMAEMbIE, TOILIUBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemecTBOo M XUMHYeCKAasl peaKIusi

Ilepuonuueckuii 3axon. Ilepuoanyeckas cucrema xumuyeckux siemeHtoB . M. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPHOIO0B, KaIHS, KaJIbIIHS
1 UX COCIMHEHUH B COOTBETCTBHH C TIOJIOKEHHEM 3JIeMEHTOB B [leproaudeckoli CHCTEME U CTPOSHUEM HX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUYECKOW CBSI3U. THIBI KPUCTAIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB
BELIECTBA OT TUIA KPUCTAIIIMYECKON PEIIETKY U BUIa XUMHUECKOH CBSI3U.



Knaccudukamms u HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XHMHYECKHE CBOICTBAa BEIIECTB,
OTHOCAIIMXCS K Pa3MUYHBIM KJjlaccaM HEOPTraHMYECKUX COCIOMHEHUH, TCHEeTHUYeCKas CBSI3b HEOPraHMYeCKUX
BEIIIECTB.

Knaccudukanus XMMHUYECKUX peaklUid MO pa3iMyHbIM MPHU3HAKaM (110 YHCIY M COCTaBY YYacTBYIOIIUX B
peaKkuy BEIIeCTB, MO TEIUIOBOMY 3(P(QeKTy, Mo M3MEHEHHIO CTENeHEH OKUCICHHS XHMHYECKHX SJIEMEHTOB, IO
00paTUMOCTH, TI0 YYACTHIO KaTalu3aTopa). DK30- U SHIOTEPMUUECKUE PEaKINH, TEPMOXUMUIECKIAE YPaBHEHUS.

[lonsiTve 0 ckopocTH XuMmH4eckoi peakuuu. [loHsTHEe 00 OOpaTHMBIX M HEOOPATUMBIX XHUMHYECKHX
peakmuax. [IoHATHE O TOMOTEHHBIX M TETEPOTCHHBIX peakiusax. [loHsatne o karammse. [IoHATHE O XUMHYECKOM
paBHOBecuH. @aKkTOPHI, BIUAIOMINE HA CKOPOCTh XUMUYECKOH PEaKINU U MOJIOKCHIE XUMHUIECKOTO PABHOBECHSI.

OKHCIIMTENTFHO-BOCCTAHOBUTEIIFHBIE PEAKIMH, SJIEKTPOHHBIN 0allaHC OKMCIHMTENLHO-BOCCTAHOBUTEIBLHON
peakiuu. CoCTaBlIeHME YPaBHEHHUI OKHMCIMTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMHA C HCIOJIB30BaHHEM MeEToJa
3JIEKTPOHHOTO OanaHca.

Teopus 3NEKTPONIUTHUECKOW JUCCOLMAIMM. OJNEKTPOIUTHI M  HEIJIEKTPONUThL. KaTHOHBI, aHUOHBL
MexaHHU3M AUCCOLUALIMY BEIIECTB C PA3IMYHBIMU BUJAMM XUMHUYecKol cBs3U. CTeneHs nucconuanuu. CUIbHbIE U
CITa0bIe IIEKTPOITHTHL.

Peakunu nonHOro 0OMEHA. YCJIOBHS TPOTEKAaHWS PEaKIWi HOHHOTO OOMEHa, IONHBIE M COKpAIIEHHBIC
WOHHBIE YypaBHEeHMs peakuuid. CBoicTBa KHCJIOT, OCHOBAaHMH W cojied B CBeTe MpPEACTaBICHUI 00
SIEKTPOIUTHICCKON qucconmarui. KauecTBeHHBIC peakuny Ha HOHBL [[OHATHE O THIPOIH3Ee COICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C MOJAEISIMH KPUCTAJUIMYECKHX PEIETOK HEOPraHWYEeCKHX BEIIeCTB — METauIOB U
HeMmeTalwioB (Tpadura W anMmasa), CIOKHBIX BEILICCTB (XJIOpHIa HATPHUs), UCCICAOBAHHE 3aBHCHMOCTH CKOPOCTH
XUMHYECKOH pEakIul OT BO3ICHCTBHSA Pa3NUYHBIX (PaKTOPOB, MCCICIOBAHUE DICKTPOIPOBOJHOCTH PACTBOPOB
BEIIIECTB, Ipollecca TUCCOIMAIMKM KUCIIOT, IIesouedl U conel (BO3MOXHO HCIIOIB30BaHHME BHJICO MATEPHUANOB),
MPOBEJICHUE OIBITOB, MUTIOCTPUPYIOIIUX NMPHU3HAKU MPOTEKaHHUs PeakiMii HOHHOrO oOMeHa (0Opa3oBaHMe Ocajka,
BBIJICJICHUE Ta3a, 00pa30BaHUE BOJBI), OTBITOB, WIDTFOCTPHPYIONINX MPUMEPHl OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaknuii (TOpeHHE, peakIy Pa3I0oKEeHUs, COCTUHEHNUS), Pacllo3HABAHNE HEOPTaHWYECKHUX BEIIECTB C IOMOIIHIO
Ka4eCTBEHHBIX PEaKLUil Ha HOHBI, pellIeHHe SKCIIepUMEHTAIbHBIX 3a/1a4.

HemeTtannbl U UX coeANHEHHS

OO0mast xapaKkTepUCTHKa rajoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC CTCIICHH OKHCICHUS.
Crpoenne u ¢u3MUECKHEe CBONCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XHMMHUYECKHE CBOWCTBA Ha MpHMeEpe XJopa
(B3amMoOzeHCTBHE C MeTaUlaMH, HeMeTallaMH, Inenodamu). XmnopoBojopor. CoiisHas KHCIOTa, XHUMHYECKHE
CBOWCTBa, MOJYYCHHE, NMpUMEHeHHe. J[eficTBHe XiIopa M XJIOPOBOAOPOAAa Ha OpraHM3M YeloBeKa. BakHeifmie
XJIOPUABI K UX HAXOXACHUE B IIPUPOJIC.

O6mas xapaktepuctka 3yeMeHToB VIA-rpymnmbel. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHbBIE CTETICHH
okucnerns. CrpoeHne W (U3NYECKHE CBOWCTBA TPOCTBIX BEIIECTB — KHCIOPOAa U Cephl. AJIIOTPOIHEIC
MOTU(HKAIIMKA KHCIOpoJa W cepbl. XWMHYecKHe cBoiicTBa cepbl. CepoBONOpOI, CTpOCHHE, (UIUICCKUE U
XUMHUueckre cBoicTBa. OKCHIBI Cepbl Kak IPEJCTAaBUTENN KUCIOTHBIX OKcuaoB. CepHasi KUCIOTa, (pU3UUECKHe U
XMMHUYECKHE CBOWCTBa (0OIIME Kak MPEJCTaBUTENs Kilacca KHCIOT U creluduueckre). XUMHUYECKHE PEeaKluH,
JIeKAIIe B OCHOBE MPOMBIIIICHHOTO CIIOC00a MOMYYeHUsT cepHOil KuCoThl. [IpuMeHenne cepHoit kucioTel. Conn
CEpHOM KHCIIOTHI, KadeCTBEHHas peakinus Ha cyinbdarT-uoH. HaxoxkaeHue cepbl M €€ COeIMHEHHMH B INPHPOJIE.
XUMHYECKOe 3arps3HEHNE OKPYIKAIOMIeH Cpeabl COETUHEHUAMH Cepbl (KUCIIOTHBIE JTOXKIH, 3aTPs3HEHNE BO3IyXa U
BOJIOEMOB), CITOCOOBI €r0 IPEIOTBPAILCHHUS.

OOmas xapakrepucTuka 31eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE CTEIIEHU
OKHCIICHHA. A30T, paclmpoCTpaHEHHE B TPHUpoOne, (U3MUECKHe M XUMHUYEecKHe cBoiicTBa. KpyroBopoT aszora B
npupoje. AMMHAK, ero (PU3MUECKHe M XMMHYECKHE CBOMCTBa, MoiydeHHe M npuMeHeHue. CoJlM aMMOHUS, WX
(u3nyeckre U XUMHYECKHE CBOMCTBa, MpUMeHeHne. KauecTBeHHas! peakiys Ha HOHBI aMMOHHS. A30THasi KUCIIOTa,
e€ momydeHwe, ¢U3MYECKHE M XUMHYECKHE CBOMcTBa (00mMe Kak TpenCcTaBHTENs Kiacca KHCIOT W
cnennupudeckre). Vicnoiap3oBaHNe HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAJIBHBIX yI00peHU. XUMIYECKOe
3arpsi3HEHHE OKpYXKaloIIeH cpelbl COCOUHEHHMSMH a30Ta (KHUCIOTHBIE IOXIH, 3arpsA3HEHHE BO3/yXa, MOYBHI H
BonoéMOB). Docdop, amroTpornHble Moaudukanum docdopa, (uU3MUECKHEe W XUMHUYECKHe cBoiicTBa. OKcu
dbocdopa (V) u pochopnas kucioTa, puznveckrue 1 XUMAIECKUE CBOICTBA, monydeHue. Vcnons3oBanue ¢hocdaTo
B KaueCTBE MUHEPAIBbHBIX Y100OpEeHHH.

OOmas xapakTepucTHka 35eMeHToB |V A-rpymmbsl. OcOOEHHOCTH CTPOECHUsI aTOMOB, XapaKTepHbIE CTEIIEHU
OKHCIICHHUA. YTJIEPOJ, aUIOTPOIHBIE MOAW(HUKAINH, PAaCIpPOCTpPaHCHHWE B MpPUPOAC, (QHU3MUECKHE U XHUMHUICCKHE
cBoiicTBa. Axcopbmmsa. Kpyrosopor yriepoma B mpupone. OKCHAbl yriepona, WX (uU3Wdeckne M XUMHYCCKHE



CBOWCTBa, JIeHiCTBHE Ha JKMBBIC OPTAHWU3MBI, MOJMyICHNE M TPUMEHEHHE. DKOJOTHYECKIE MMPOOJIEMBI, CBSI3aHHBIE C
okcunoM yraepona (1V), rumoresa rirodanbHOTO MOTEIUICHUS KINMAaTa, MapHUKOBHIN 3P EeKT. YToIpHAsS KUCIOTa U
e€ comu, ux (uU3MYCCKHE W XUMHUYCCKUE CBOWCTBA, MOJIydcHHE W mNpHMeHeHue. KauecTBeHHas peakius Ha
KapOOHAT-HOHBI. Mcronb30BaHNEe KApOOHATOB B OBITY, MEIUIIUHE, TIPOMBINUICHHOCTH U CEITLCKOM XO3SHCTBE.

IlepBoHauanbHEIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHUSIX yriepona (MeTaH, 3TaH,
STHIICH, AleTHICH, AITAHOJ, TIHIEPHUH, YKCYyCHas KHCIOTa). [IpupomHBIE HCTOYHHUKH YIIIEBOIOPOIOB (yrOjb,
MPUPOHBIHA ra3, He()Th), IPOIYKTHl UX MepepaboTKU (OCH3MH), UX POJb B OBITY W MPOMEBIIUICHHOCTH. [loHATHE O
OHMOJIOTHYECKH BaYKHBIX BEIISCTBAX: XKHPaX, OeNKaX, YIIeBOAaX — M MX POJH B XKU3HH 4YelIOBeka. MarepuanabHOE
€IMHCTBO OPraHMYECKUX U HEOPTraHUUECKUX COSANHEHUH.

Kpewmuuii, ero gu3uueckue ¥ XUMHUUYECKUE CBOMCTBA, MojydeHUe W npuMeHeHne. COeMHEHUS KPEMHUS B
npupoze. O6mue npencraieHus 06 okcuae kpemuus (1V) u kpemuueBoi kucinote. CHIUKATHI, HX UCIIOJIE30BAHNE
B OBITy, B TNPOMBINUICHHOCTH. BaKHEWIINe CTpOUTEIbHBIE MaTepHaibl: KepaMHKa, CTEKJIO, LIEMEHT, OCTOH,
xkene300eToH. [IpobiemMbl 0€30I1aCHOTO UCTIONB30BaHUs CTPOUTEIBHBIX MATCPHATIOB B IIOBCCIHEBHOM JKU3HU.

Xumuueckuii Ikcnepumenm:

H3ydeHHe O0pasllOB HEOPTaHMYECKUX BEIISCTB, CBOHCTB COJITHON KHCIOTHI, IIPOBEICHHE KaueCTBCHHBIX
peaknmuii Ha XJIOPUA-MOHBI W HAONIOJCHHWE IMPHU3HAKOB WX MPOTEKAHWUS, OIBITHL, OTpakalomme (Qu3muecKue M
XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COEMHEHUH (BO3MOXHO HCIOJIb30BAHNE BUJICOMATEPHAIIOB), O3HAKOMIICHHE
¢ obOpa3mamMu XJOPHIOB (TAJIOTEHUIOB), O3HAKOMIICHHE C 0Opa3maMu cepbl W €€ COCOMHEHHSIMH (BO3MOXKHO
WCIIONIE30BAaHUE  BUACOMATEPHUANOB), HAONIONCHHWE TIpolecca OOYrMUBaHHA — caxapa IOA  JeHCTBHEM
KOHIICHTPUPOBAHHON CEpPHON KHUCIIOTHI, H3yYCHHE XHUMHYCCKHX CBOWCTB pa30aBICHHON CEPHOH KHCIIOTHI,
MPOBE/ICHUE KAUYCeCTBCHHOM peakiuu Ha Cyib(haT-MOH U HAONIOJCHHE MpH3HAKa e MPOTCKaHUs, O3HAKOMIICHHE C
(m3nyeckuMU CBOMCTBaMH a30Ta, (ocopa m MX coeAWHEHHMH (BO3MOXKHO HCIIONB30BAaHHE BUACOMATEPHUANIOB),
o0Opa3iaMu a30THBIX M (OCPOPHBIX YHAOOpPCHUM, MOMydYeHHE, COOMpaHUe, PACIO3HABAHHE W H3YYCHHUE CBOMCTB
aMMHaKa, MPOBEACHHUEC KA4YEeCTBCHHBIX pEakiMii Ha HMOH aMMOHHsA U (ocdarT-WOH M H3yUYCHHE MPU3HAKOB HX
MPOTEKAHUS, B3aUMOJCIHCTBHE KOHIICHTPUPOBAHHON a30THOW KHCIOTHI C MeEIhi0 (BO3SMOXKHO WCIIOJIB30BAaHHE
BHCOMATEPHAIIOB), H3YUCHHE MOJENCH KPUCTAIUIMISCKUX PEeImETOK anMasa, rpadura, QyuiepeHa, O3HaKOMIICHHE C
MPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOTA3a, MOJIyUYCHHE,
cobupaHue, pacrmo3HaBaHWE W HU3YUYCHHE CBOMCTB YIJICKHCIOrO ras3a, MPOBEACHHUE KAaYECTBEHHBIX PEakiMid Ha
KapOOHAT W CHJIMKAT-WOHBI M W3YUYCHHE NMPHU3HAKOB WX IMPOTEKAHHS, O3HAKOMIJICHHE C TPOIYKIWEH CHIMKATHOW
MPOMBIIIIJIEHHOCTH, PEIICHNE YKCIIEPUMEHTANBHBIX 33/1a4 110 TeMe «BakHele HeMeTalluIbl U UX COSJTUHEHHSI.

MeTanabl 1 UX COeIMHEHH S

OOmas XapakTepuCTHKa XUMHYECKHX JJIEMEHTOB — METAIUIOB Ha OCHOBAaHMHM UX IIOJNIOKCHHS B
Ilepuonuueckoii cucreMe xumuueckux snemeHToB J[. M. MenneneeBa u crpoenust aromoB. CTpoe€HUE METaJIOB.
Merannudeckas CBSI3b U METANIMUECKasl KPUCTAJUIMYecKass permérka. DJIEKTPOXUMUYECKUH PsJl HaMpsKEHUH
MeTauioB. OU3MYECKUEe U XMMHYECKIE CBOWCTBA MeTayutoB. OOMIHe Croco0bl morydeHuss MeTauioB. [loHsATHE O
KOPPO3HH METaJUIOB, OCHOBHBIE CIOCOOBI 3aIMUTHl UX OT Koppo3uu. CruiaBwl (CTajb, YyTyH, AFOPATIOMHAHUA,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M MIPOMBIIIIIIEHHOCTH.

[lenounsie Metaibl: nonoxenue B [lepuoanueckoil cucrteMe xumuieckux sneMenToB [[. 1. Menneneesa,
CTPOCHHE WX aTOMOB, HaXOXIeHue B mpupoae. Pusndeckne W XUMHUYECKHE CBOWCTBa (Ha IpUMepe HATpUS U
kanust). OKCUIIBI ¥ TUAPOKCUIBI HATPUS U Kanus. [[puMeHeHre MeI0YHbIX METAJUIOB U MX COeIUHEHUH.

[lenoyHO3eMebHBIE METAUIBI MarHUM W KaJibLMi: mosioxkeHue B Ilepuoguueckoil cucreMe XUMHUYECKHUX
anemeHtoB [[. U. MeHnzeneeBa, cTpoeHHe HMX aTOMOB, HaXOXXJIEHUE B mpupoje. PU3NYECKUE U XUMHUUECKHE
CBOWCTBa MAarHusl W Kamblus. BakHelmne coeqMHEHUS KaublHs (OKCHJ, THIPOKCH, coin). JKECTKOCTh BOABI U
CrocoO0BI €€ yCTpaHeHus!.

AmomuHuit: nonoxenue B [leproguueckoit cucreme xumudeckux snementoB 1. . MenneneeBa, ctpoeHue
aToMa, HaxOXJeHue B npupoje. Ousndeckne u XUMHUYECKUE CBOWCTBA AMFOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHIIA
Y THJIPOKCHIA ATFOMHUHHS.

Kenezo: nonoxenue B Ilepuonnueckoit cucreme xumuueckux asnemeHtoB . M. MenpgeneeBa, ctpoeHue
aToMa, HaxokJeHue B mpupoje. Pu3nyeckrue U XUMHUYeckue cBoilcTBa xkene3a. OKCUABI, THAPOKCHIBI U COJH
xenesa (I1) u xxenesa (111), ux cocras, cBONCTBa ¥ MMOJTy4eHHUE.

Xumuueckuii IKcnepumenm:

03HaKOMJICHHE C 00pa3llaMd METaJUIOB U CIUIABOB, MX (PU3MYCCKHMHU CBOMCTBAMU, U3yYCHHE PE3yJIbTATOB
KOPpPO3HH METAJUIOB (BO3MOXKHO HCIOJNB30BaHUE BHJICOMATCPHANIOB), OCOOCHHOCTEW B3aMMOJCHCTBHS OKCHIA
KaJIBITUSl ¥ HATPHS C BOJIOHM (BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPHAIIOB), UCCIIEIOBAHUE CBOMCTB JKECTKON BOJPI,
mpo1iecca TOPEHUS JKelle3a B KUCIOoposae (BO3MOXKHO HCIOJIB30BaHHE BHACOMATEPHAIOB), IPU3HAKOB MPOTEKAHUS



KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHMs, KajbLWs, aMIOMUHUsA, [UHKa, kenesa (I1) u xemesa (1), mexu (1),
HaOJIOIEHUEe W ONHMCAaHUE IIPOIECCOB OKPAIIMBAHWS IUIAMEHH WOHAMHU HATPHS, Kalusd W KaubIus (BO3MOXKHO
UCIIOJIb30BAaHUE BHJCOMATEPHAJIOB), HCCIIE0BaHUE aM(OTEPHBIX CBOMCTB TMIPOKCHIA IIOMHHHUS U THIPOKCHIA
IIMHKA, PelIeHUEe IKCIIEPUMEHTAJIBHBIX 3a71a4 10 TeMe «BakHelIne MeTanbl 1 UX COSMHEHHUS.

XuMus ¥ OKpy:Kaowmas cpeaa

BemectBa M MaTtepuanbl B ITOBCEJHEBHOM JKM3HH dYelloOBeKa. be3omacHOe HCIOJIh30BaHUE BEUIECTB U
XMMHUYECKHX peakluii B ObITy. [lepBas moMomb Mpu XMMUYECKUX 0)KOTax M OTPABICHHSX.

XuMudeckoe 3arpsi3sHeHNE OKpYysKarome cpepl (TpeeibHas JomycTUMasi KOHIIEHTPAITHS BeIeCTB, Jaee —
[IAK). Pons XuMuH B pelIeHUH SKOJIOTHYECKUX TIPOOIeM.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3IoB MaTepHAIOB (CTEKIIO, CIUIaBbl METAJUIOB, TOJMMEPHBIE MATEPHUAIIBI).

Mesicnpeomemnmnuie ceasu

Peanmzanusi MeXIIpEAMETHBIX CBs3edl NpM M3YYeHMHM XHMHM B 9 Kiacce OCYIIECTBISIETCS dYepes
UCIIOJIb30BAaHUE KaK OOLIMX €CTeCTBEHHO-HAy4YHBIX MOHATHH, TaK W TOHATHUH, SBISIOIINXCS CHUCTEMHBIMU IS
OTJENBHBIX MTPEIMETOB €CTECTBCHHO-HAYIHOTO IIHKJIA.

OO0mme ecTeCTBCHHO-HAyYHBIC IIOHATHS: HAy4YHBIH (akT, THIIOTE3a, 3aKOH, TEOPHs, AaHalHu3, CHHTES3,
Ki1accuuKanms, MepuoJMYHOCTb, HAONIOJCHUE, DKCIICPUMEHT, MOJACIMPOBAHUE, M3MEPEHHUE, MOJENb, SBICHUE,
MapHUKOBHIH 3(h(HeKT, TEXHOIOTHS, MAaTCPHAIIBL.

Om3nKa: MaTepus, aTOM, JJIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKJIH, U30TOIBI, paAHOAKTHBHOCTD, MOJIEKYIIa,
ANIEKTPUYECKUH 3apsijl, MPOBOAHHUKH, MOJYIPOBOJHHUKH, AWUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, O0BEM,
arperaTHoe COCTOSIHHE BEILeCTBa, I'a3, pacTBOP, PaCTBOPUMOCTb, KpUCTAIUINYECKas PEHIETKa, CIUIaBbl, (PU3UUECKHE
BEJIMYIHEI, SAHHUIIB I3MEPEHHS, KOCMUYECKOe MMPOCTPAHCTBO, IUTAHETHI, 3BE361, CoHIIE.

buonorus: dorocunres, npixaHue, Ouocdepa, sKocucTeMa, MHHEpaIbHbIE YJOOPEHUS, MHKPOIJIEMEHTHI,
MAaKpO3JICMCHTHI, MUTATCIIbHBIC BEIIECTBA.

Teorpadus: atmocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE IMOPOMBI, IMOJE3HBIC HCKOMAaeMble, TOIUTHBO,
BOJIHBIC PECYPCHI.



INIAHUPYEMBIE PE3YJIBbTATbI OCBOEHUSI TIPOTPAMMBI IO XHWMHWH HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHNUA

JIMYHOCTHBIE PE3YJIBTATBI

JInqHOCTHBIE pE3yIbTaThl OCBOEHMS IPOTPaMMBl OCHOBHOTO 0O0MmIEro oOpa3oBaHHs JOCTHIAIOTCS B XOZE
00y4eHNs XMMHH B €AWHCTBE Yy4eOHOH M BOCIHTATENHHON NEATEIBHOCTH B COOTBETCTBHM C TPaJUIMOHHBIMU
POCCHHCKMMH COLMOKYJIbTYPHBIMU M JTyXOBHO-HPaBCTBEHHBIMHU LICHHOCTSIMU, PUHATHIMU B OOIIECTBE NpaBHIaMHU
M HOpPMaMH TOBEACHWA M CIOCOOCTBYIOT TIpOIleccaM CaMOIO3HAHWS, CAaMOPasBUTHS M COUMAIU3AINN
00yJaroImuxcsi.

JIn4HOCTHBIE PE3YJIBTATHl OTPAKAIOT TOTOBHOCTh O0YUYAIOIIUXCS PYKOBOJICTBOBATHCSI CUCTEMO MO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALMI U PacUIMPEHUE OIBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B YaCTHU:

1) naTpHOTHYECKOT0 BOCIMTAHMUS

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYpHOMY, HUCTOPUYECKOMY U HAy4YHOMY HACIEIUIO,
MOHMMAaHHMS 3HAYEeHUs] XUMUYECKOH HayKH B KM3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIIAAETh JOCTOBEPHOM
nH(popManuel o MepeoBhIX JOCTHKEHUSIX U OTKPBITHAX MHPOBON W OTEUECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH
B Hay4YHBIX 3HAHUAX 00 yCTPOHCTBE MUpa U OOIECTRa;

2) rpa)IaHCKOro BOCIUTAHUS

NPE/CTABICHUS. O COIMAIBHBIX HOPMaxX M TIPaBHIAX MEXJIMYHOCTHBIX OTHOIICHWH B KOJJICKTHUBE,
KOMMYHHKATHBHOIM KOMIIETEHTHOCTH B OOILIIECTBEHHO IMOJIE3HOH, YI€OHONCCIIEI0BATEIILCKON, TBOPUECKOI U APYTHX
BUJIaX JESATENBHOCTH, 'OTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM JEATENbHOCTH NPU BBHIMOJHEHHH YYEOHBIX,
TMO3HABATCIbHBIX 3a4a4, BBIITOJIHCHUN XUMUYCCKHUX OKCIIEPUMCHTOB, CO3aHUN y‘le6HI)IX MPOCKTOB, CTPEMJICHUSA K
B3aMMOIIOHMMAHMIO W B3aWMOIIOMOIIM B IpOIEcce 3TOH y4eOHOH AeATeTbHOCTH, TOTOBHOCTH OLICHHBAaTh CBOE
TMOBEACHUEC U TMOCTYNKHU CBOUX TOBapHIlICﬁ C IMO3UIIMHU HPABCTBCHHBLIX U MPABOBBIX HOPM C y‘IéTOM OCO3HaHus
MOCJIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHHUS

MHPOBO33PEHUECKHE TIPEICTABICHHS O BEIIECTBE M XHMHYECKOM pEaKUUH, COOTBETCTBYIOIIUE
COBPEMCHHOMY YPOBHIO pa3BUTHUA HAYKU U COCTABJIAIOIIUC OCHOBY /UJIA NOHMMaHHWA CYHIHOCTH Haqu0171 KapTHUHBI
MHpA, NMPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOJBI, B3AUMOCBA3SIX YEJIOBEKa C TPUPOTHON
Cpe/Ioii, 0 pOJIM XUMHH B ITO3HAHUH 3THX 3aKOHOMEPHOCTEH;

IMO3HABATCJIbHBIC MOTHBbLI, HAlIPABJICHHBIC Ha IOJYYEHHUE HOBBLIX 3HAHUU 110 XUMHUH, HCO6XOI[I/IMI)Ie JJIs1
00BsICHEHHS HaOJII0JaeMbIX TIPOLIECCOB U SIBJICHHUH, TIO3HABATEIHHOH, HH(OPMAIIMOHHON 1 YNTATEIbCKON KYIbTYPHI,
B TOM YHCIIC HABBIKOB CAMOCTOSITEIbHON pabOoThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHON JIMTEpaTypoi, JOCTYITHBIMH
TEXHUYECKUMH CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

HHTEpeC K O0Y4YEeHUIO M MO3HAHUIO, JIF0003HATENFHOCT, TOTOBHOCTh M CIIOCOOHOCTh K CaMO0OOpa30BaHUIo,
MPOEKTHOM U HMCCIIeI0BATENBCKOM NEeATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJICHHOCTH M YPOBHSI OOydYeHHS B
nanbHEHIIEeM;

4) ¢popMupoBaHHUs KYJbTYPHI 310POBbS:

OCO3HAHUE HNEHHOCTH KU3HHU, OTBECTCTBCHHOT'O OTHOLICHHA K CBOEMY 310POBbHIO, YCTAHOBKU Ha 3}10p0BbII>i
00pa3 )KM3HHU, OCO3HAHWE TOCIEICTBUI M HETIPUATHE BPEIHBIX NMPHUBBIUEK (YIMOTPEOICHHS aJIKOTOJIsI, HAPKOTHKOB,
KypeHHs1), HEOOXOAUMOCTH COOIIOCHUs MPaBUJI OE30MaCHOCTH NP OOpalleHnd C XMMHUYECKHMMH BEIIECTBAMH B
OBITY U peaslbHOM KU3HH;

5) Tpya0BOrO BOCIUTAHUS:

MHTEpeC K IPAKTUUYECKOMY M3YUCHHIO NpodeccHii M TpyAa passIMuHOTO poja, yBaXKEHHE K Tpyay M
pe3yiabTaTaM pr}IOBOﬁ ACATCIBHOCTH, B TOM YHCJIC Ha OCHOBC INPUMEHCHHUA NPECAMETHBIX 3HAHUH 110 XHUMHH,
OCO3HaHHBIH BBIOOD MHIMBHIAYAIHHOH TPACKTOPUH IIPOJIOKEHUSI 00pa30BaHus ¢ yU4ETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U NMOTPeOHOCTEH, yCremHON MpodeccHOHAIBHON AesSTeIbHOCTH
Y pa3BUTHSI HEOOXOUMBIX YMEHH, TOTOBHOCTh QIalITUPOBATHCS B IPO(HECCHOHATILHOM CpeJie;

6) 9K0JOrNYeCKOro BOCIUTAHMSI:

9KOJIOTMYECKH IiejecooOpa3Hoe OTHOLIEHHE K NPHpOJE Kak HCTOYHMKY JKM3HM Ha 3emile, OCHOBe eé
CYyIIIECTBOBAHNS, MIOHIMaHUE LIEHHOCTH 30POBOTO M Oe30macHOro obpasa XKU3HH, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (PM3NYECKOMY U MCHXHUYECKOMY 3[J0POBBIO, OCO3HAHHE IEHHOCTH COOJIIOAECHHUS NMpaBuiI 0€301macHOro
TIOBE/ICHHS TIPH PabOTe C BEIIECTBAMH, & TAKXKE B CHUTYAIUSIX, YIPOKAIOIINX 3I0POBBIO U )KU3HH JIIOJICH;

CIIOCOOHOCTH NMPHUMEHSATh 3HAHUS, IOJlydaeMble NPH M3YYEHHHM XMMUH, JUIS PELIeHUs 3a]lad, CBSI3aHHBIX C
OKpYXAroIel MPUPOJTHON Cpemoi, NI TMOBBIMICHUS YPOBHS JKOJOTHUECKOH KyJNbTYpbl, OCO3HAHHS TJI00ATHLHOTO



XapakTepa 3KOJIOTHYECKHX MPOOIeM M MyTeH HX pPEHIeHHs MOCPEACTBOM METOAOB XHMHUH, 3KOJIOTHYECKOTO
MBIIIICHNS, YMEHHUS PYKOBOJICTBOBATHCS! M B IIO3HABATENILHOM, KOMMYHHKATUBHOM M CONMANIBHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pPe3yJbTaTOB BBLACIAIOT 3HaYMMBbIE IS (DOPMHPOBAHHS MHPOBO33PEHHS
oOIeHayYHbIe TOHATHS (3aKOH, TCOPHs, MPUHINIL, THIIOTe3a, (aKT, CHCTeMa, MPOIEeCC, IKCIIEPUMEHT U APYToe.),
KOTOpBIC HCIIONB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUEOHBIX NMpEIMETax M MO3BOJSIOT Ha OCHOBE 3HAHWH M3 3THX
npeaMeToB (GOpMHUPOBAThH IMPEACTABICHUE O IEIOCTHOW HAayYHOW KapTHHE MHpPa, M YHHBEpCalbHbIE y4deOHbIE
JeWicTBusa  (IO3HAaBaTENbHBIE, KOMMYHHKATHUBHBIE, PETYNATHBHBIC), KOTOpBIE oOOecrednBaoT (HOPpMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IJIAHUPOBAHHIO U OCYIECTBICHHUIO yIEOHOH NEeATETbHOCTH.

IMo3naBaTesibHbIE YHHBEPCAJIbHBIE YUeOHBIE eiiCTBHS

Ba3oBble Jornyeckue AeiicTBUA:

YMEHHS HCIIOIb30BaTh NPHEMBI JIOTHYECKOTO MBIIUICHUS IPH OCBOCHMM 3HAHUH: PacKphIBATh CMBICI
XUMHUYECKHUX MMOHATHH (BBIIENATD UX XapaKTepHbIe IPU3HAKH, YCTAaHABIMBATH B3aUMOCBSI3b C APYTUMH HOHITHSIMH),
UCIIOJIb30BaTh TOHATHUS JJIsl OOBSCHEHUS! OTHEIBHBIX (DAaKTOB W SIBJICHUH, BHIOMpATh OCHOBAHUS U KPUTEPUH IS
KIacCH(UKAMM XMMHUYECKUX BEIIECTB M XMMHUYECKHX PEAKINH, yCTaHABINBATh NMPHUMHHO-CIEACTBEHHBIC CBS3U
MEXAYy OOBEKTaMH H3Yy4YCHHUS, CTPOHUTH JIOTHUECKUE pacCyXIeHHs (MHAYKTHBHBIC, NEIyKTHUBHBIC, 10 aHAJIOTHN),
JCJIaTh BBIBOAbBI U 3aKJIFOUCHU A,

yYMEHHE NPUMEHSTHh B IIPOIECCE MO3HAHMSA MOHATHA (NMPEIMETHbIE W METalpeIMETHBIE), CHMBOJINIECKUE
(3HAKOBBIE) MOJEINH, WCIOJIb3YEMbIE B XHMHUH, NMPEoOPa30OBHIBATH HIMPOKO NMPHUMEHSEMBIE B XHMHH MOJICIbHBIC
MPE/ICTABICHUS — XUMUYECKHUH 3HaK (CUMBOJI DJIEMEHTA), XUMHYECKasi (OpMyJsia U ypaBHEHUE XUMUUECKOI peaKkuu
— Ipu pPEeHICHUHU y‘-Ie6HO-HO3HaBaTeJ'H>HI)IX 3aga4dy, C y‘IéTOM 9THX MOJCIBbHBIX HpeL[CTaBHeHI/Iﬁ BBIABIISAITD H
XapaKTepU30BaTh CYIIECTBECHHBIC MIPH3HAKN M3Y9aeMbIX 00BEKTOB — XMMHUUECKHUX BEIIECTB U XUMHUYECKUX PEAKIHH,
BBISBIIATH O6IIII/I€ 3aKOHOMEPHOCTH, NMPUIUHHO-CJICACTBECHHBIC CBA3NW U MNPOTHUBOPECYUA B M3Yy4aCMbIX ITpoHECcCax U
SIBJICHUAX.

Ba3oBble ncciieqoBaTeIbcKue 1eiicTBUA:

YMEHHE HCIOJB30BaTh MOCTABICHHBIE BOIIPOCHI B Ka4ECTBE MHCTPYMEHTA IO3HAHMS, a TaKKEe B KaYECTBE
OCHOBBI 1JIs (I)OpMI/IpOBaHI/IH THUNOTE3BI 11O MPOBEPKE NPABUIIBHOCTU BBICKA3bIBAEMbBIX Cy)KHeHHﬁ;

ano6peTeH1/Ie OIlbITa IO IUIAHUPOBAHWUIO, OpraHU3alUUu W TMPOBECACHUIO YUYCHUYCCKHUX OKCIICPUMEHTOB,
yMeHHe HaOJIIoAaTh 3a XOJIOM IIpoliecca, CaMOCTOSTENLHO IPOTHO3MPOBATh €ro pe3yibTaT, (OpMYTHpOBATH
000011IeHUsT ¥ BBIBOABI MO pe3yJbTaTaM MPOBEJAEHHOTO OIbITA, UCCIEIOBAHUS, COCTABIATh OTUET O MPOJIEIaHHOM
paborte.

PaGora c undopmanueii:

yMEHHE BBIOWpPATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH WH(POPMAIMIO pa3IMYHBIX BUIOB U (opm
NpeACTAaBJICHUA, TOJIYy4Ya€MYK0 W3 pa3HbIX HCTOYHUKOB (HayLIHO-HOHyJ'IHpHaﬂ JiuTeéparypa XHUMHYCCKOTO
COJIepKaHus, CIIPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHYECKH OLEHHWBATh IPOTHBOPEUUBYIO U
HEJIOCTOBEPHYIO HHPOPMAIIHIO;

yMEHHE IIPUMEHSTh pa3IM4yHble METOJAbl W 3alpoChl IPU TMOUCKE M O0TOOpe HHpOpMauuu |
COOTBETCTBYIOIIUX JTaHHBIX, HeO6XOI[I/IMI)IX JJIA BBITIIOJTHCHUS yqe6H1>1x " IIO3HABATCJIBHBIX 3aJa4 onpez[enéHHoro
THIIa, TNPUOOpPETEHHE OmbITa B 00NAaCTH HCHOJIB30BaHUS WH(POPMANNOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH,
OBJIaZICHUC KyHI;TypOﬁ AKTUBHOT'O HCIHOJIb30BAHUA PA3JIMYHBIX IMOHUCKOBBIX CUCTEM, CAMOCTOATEIIBHO BI)I6I/IpaTI)
ONTHUMAIIEHYIO (OpMY MPEACTABICHUS HHPOPMAIIUY U WILTIOCTPUPOBATH pellaeMble 3314l HECTIOKHBIMH CXEMaMH,
JriarpaMMamH, IpyruMu Gpopmamu rpaduKu U UX KOMOMHALMSIMHY;

yYMEHHE HCIIOJIb30BaTh M AaHAIM3UPOBATh B IIpolecce y4eOHOH M MCCIIENOBATENCKOW JeSTeIbHOCTH
uH(oOpMaLUIoO O BIMSHUM MPOMBIIUICHHOCTH, CEJIbCKOTO XO03SHCTBAa M TPAHCIOPTA Ha COCTOSHHE OKPY)KarolleH
MPUPOTHOH CpesIbL.

KoMMyHuKaTHBHBIC yHHBepcAJIbHbIC y4eOHbIC JeiiCTBHA:

YMEHHS 3a7aBaTh BOMPOCHI (B XOie auaigora M (WIM) AHUCKYCCHH) IO CYIIECTBY OOCYKZaeMOW TEMBI,
(hopmynHpoBaTh CBOM NPEJIOKEHHUS OTHOCUTEIHHO BHITIOTHEHHSI IPEITI0KEHHOM 3a/1a4H;

YMEHHS NIPEACTABIATH NOIYyYSHHBIE Pe3yIbTaThl MMO3HABATEIBHON JEATEIBHOCTH B YCTHBIX M NMUCHMEHHBIX
TEKCTax; ACJaTbhb MNPE3CHTAIUIO PE3YJIbTATOB BBINOJIHCHUA XHUMHUYCCKOIO0 SKCIIEPUMCHTA (na6opaT0pH0ro OIIbITA,
nabopaTOpHOH PabOTHI MO UCCIETOBAHNIO CBOWCTB BEIIECTB, yUEOHOTO MPOEKTA);

yMeHHs y4eOHOTO COTPYAHUUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HABATEIBHON U MCCIIEI0BATEILCKOM
JIeITEIIbHOCTH TIPH PEIICHNH BO3HUKAIONINX MPOo0JIeM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U COTIIACOBAHMS ITO3ULNI
(obcyxneHns, OOMEH MHEHHSIMH, «MO3TOBBIC LITYPMBD»Y, KOOPOHMHALMS COBMECTHBIX MACHCTBHM, OIpEAcICHHE
KPHUTEPHEB IO OIICHKE KaueCTBA BHITOJHEHHOH paboOThI U APyTHE).



PerynsiTuBHbIe YHHBepcaJbHbIe YdeOHbIe JelicTBHA:

YMEHHE CAMOCTOSTEIBHO ONPEEINATh eI AeSTeIbHOCTH, INIAHUPOBATh, OCYILECTBIISITh, KOHTPOIUPOBATh U
IpU HEOOXOANMOCTH KOPPEKTUPOBAThH CBOIO JICSTENBHOCTD, BEIOMpaTh Hanbomnee 3(h(eKTHBHBIEC CIOCOObI PEIICHHs
yueOHBIX W MO3HABaTEJbHBIX 3a]a4, CAMOCTOSITEJIbHO COCTaBIISITh WM KOPPEKTHPOBAThH MPEIUIOKEHHBIH ajJrOpuT™M
JIEHCTBUH TIPY BBHITIOIHEHUH 33/IaHUI ¢ YIETOM ITOTyYeHIsI HOBBIX 3HAHHUHA 00 M3y9aeMBIX 00BEKTaX — BEIIECTBAX U
pEaKIMAX, OLEHUBATh COOTBETCTBHE MOIYYEHHOTO pEe3yNbTaTa 3asBICHHOW €M, yMEHHE HCIOJIb30BaTh H
aHAIM3UPOBATh KOHTEKCTHI, IIpeIaraéMble B YCIIOBUM 3aaHU.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe mpenMeETHBIX PE3yabTaTOB II0 OCBOCHHIO 00S3aTENFHOTO COJACP)KAHMSA, YCTAHOBIEHHOTO TAHHOM

(enepanpHOi paboyeil NpPOrpaMMOi, BBIACISIOT: OCBOSHHBIE 00YYaIOIIUMHUCS Hay4YHbIE 3HAHHS, YMEHUS M CIIOCOOBI
JeWCTBUH, cneunduyeckue Uil MPEeIMETHOH 00dacTH «XUMHS», BHIBI JESATEIBHOCTH IO MOJIYYEHHIO HOBOTO
3HaHWSA, €0 HHTEPIPETANH, IPEe0OPa30BaHUIO M MPUMEHECHHUIO B PA3IIMUHBIX YI€OHBIX U HOBBIX CHTYAIIHsX.

K xoHmy oOyuenus B 8 Kkjacce mpegMeTHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa)kaTh

c(OPMHUPOBAHHOCTH Y 0OYUAIOIIMXCS YMEHHH:

®  DAaCKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX TOHATHI: aTOM, MOJIEKYJIa, XHMHUYECKHAN JIEMEHT, IPOCTOE
BEILIECTBO, CIIOXHOE BEIIECTBO, CMECh (OIHOPOIHAS W HEOJHOPOIHAs), BAJICHTHOCTh, OTHOCHTEIbHAS
aTOMHass M MOJIEKyJIsdpHas Macca, KOJMYECTBO BEIIeCTBa, MOJb, MOJApHas Macca, MaccoBas JOJI
XMUMHYECKOTO 3JEMEHTa B COCIMHEHHWH, MOJSIPHBIH OOBEM, OKCHA, KHCIOTAa, OCHOBAaHHE, COJIIb,
3JIEKTPOOTPHLATEIbHOCTh, CTCNCHb OKHCICHUS, XHMHUYECKas pEaKUusl, KIaCCU(PHKAIMS PpEaKIuii:
peaKkUMHu COCIMHEHHUS, PEeaKklUU pa3JIoKeHMs, pPeaKklMu 3aMelICHUs, peakuuu OoOMeHa, 3K30- W
JHJIOTEPMHYECKUE DPEaKIHu, TEeIUIoBOM 3ddexT peakuuu, sApo aTroma, 3JIEKTPOHHBIN CIIOHW aToMma,
aTOMHasl OpOWTalb, PAANYC aTOMa, XMUMHUYECKas CBs3b, IOJISIPHAs M HEIOJIIPHAs KOBAJCHTHAs CBS3b,
HOHHAs CBA3b, HOH, KaTHOH, aHHOH, PacTBOP, MaccoBasl JOJIs BellecTBa (IPOLIEHTHAs KOHLEHTpAIs) B
pacTBope;

e  WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHMYECKMX IOHATHH U NPUMEHATh 3TU MOHATHA NOpHU
OIKCaHWH BEILECTB U UX IPEBPALICHUN;

®  WCIIOJB30BaTh XUMHYECKYIO CUMBOJIMKY ISl COCTaBJICHUS (hOPMYJI BELIECTB U ypaBHEHUH XMMHUUECKHX
peakuuit;

®  OIpEeAeNATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCITMHEHHSX, CTEIIEHb OKUCIICHHUS SIIEMEHTOB
B OMHApHBIX COEAMHEHUSAX, MPHUHAJJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COEAWHEHUH 10
(hopMynaM, BUA XUMUYECKOH CBA3M (KOBaJICHTHAs! U MOHHAs) B HEOPTaHUYECKUX COCINHEHUSX;

e packpeiBatk cMbicn Ilepuomuueckoro 3axkona JI. W. MengeneeBa: AeMOHCTPUPOBaTh IMOHUMaHHE
NEPUOANYECKON 3aBUCUMOCTU CBOMCTB XMMHYECKUX NIEMEHTOB OT HUX IOJOXeHMs B llepuoanueckoi
CHCTeMe, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO yYCHHUS,
3aKoHa ABOrajipo;

e  OIMCHIBATh M XapaKTepu30BaTh TabumuHylo Gopmy [leprnoandeckoi cucTeMbl XMMHUYECKHX AJIEMEHTOB!
pa3nuyaTh MOHATHSA «TJaBHAA MOATpymna (A-Tpymnmna)» u «nobounas noarpynmna (b-rpymnma)», mansie u
GoutbIIIMEe TIEPHO/IBI, COOTHOCUTH 0003HAUYEHUsI, KOTOpBIE MMetoTes B Tabnuie «[lepronndeckas cucrema
XuUMH4Yeckux snemMeHToB JI. M. MenneneeBa» ¢ 4YHCIOBBIMH XapaKTEPUCTHKAMU CTPOEHHS aTOMOB
XUMHMYECKHX JJIEMEHTOB (COCTaB M 3apsj snapa, obliee YHCIO 3JIEKTPOHOB M pacHpefesieHHe UX I10
AIIEKTPOHHBIM CJI0SM);

e iIaccUPUIMPOBATh XMMHUYECKHE DJIEMEHTBHI, HEOPraHWYECKHE BEIIECTBAa, XUMHMYECKHE peakuuu (Io
YHCIy ¥ COCTaBY YYaCTBYIOIINX B PEAKIMH BEIIECTB, IO TEINIOBOMY YPQEKTY);

e  XapakTepu3oBaTh (OMHCHIBATH) OOIIME XHMHUYECKHE CBONCTBA BEIIECTB pAa3lIWYHBIX KJIACCOB,
HNOATBEPXKJasl ONUCAHHE NpPUMEPaMU MOJEKYISIPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMHUECKUX
peakuuit;

e TIPOTHO3UPOBATH CBOICTBAa BENIECTB B 3aBUCHMOCTH OT HMX KadeCTBEHHOTO COCTaBa, BO3MOXHOCTHU
MPOTEKAHUS XUMUUECKUX NPEBPAILCHUN B Pa3IHUHBIX YCIOBHSAX;

e  BBIUUCIATH OTHOCUTENbHYK) MOJEKYJIAPHYI0O M MOJSIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XAMHYECKOTO 3JIEMEHTa 10 (OpMylie COSIMHEHHs, MaCCOBYIO JIONIO BEIIECTBA B PacTBOpPE, MPOBOANUTH
pacy€Thl 10 ypaBHEHUIO XUMHUYECKOW PEaKIIy;

e IPUMEHSATb OCHOBHBIE ONEpPAlMM MBICIUTENLHON JESITENbHOCTH — aHalIM3 U CHHTE3, CpaBHEHUE,
00001IeHNe, CHCTeMaTU3allnIo, KIACCU(PUKAIINIO, BBIABICHHE NMPUYUHHO-CIEIACTBEHHBIX CBS3€H — ISt
U3y4eHHs] CBOWCTB BEHIECTB M XHMHUYECKUX PEaKIUil, €CTECTBEHHO-HAy4YHBIE METOIbl TO3HAHHA —
Ha0JoieHue, U3MEpEHHe, MOJICTUPOBaHKE, SKCIIEPUMEHT (peabHbIi U MBICICHHBII);



CJIC/IOBATH TPABHUJIAM MOJIb30BAHUS XUMHYECKOW MOCY/0M U JIaDOpaTopHbIM 00OpYIOBaHUEM, a TAKIKE
npaBHjiaM OOpAIlleHUs ¢ BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIUSMHE MO BBITIOJHEHHUIO JJAOOPATOPHBIX
XUMHYECKHX OIBITOB IO MOJYYCHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB (BOJOPONA U KUCIOPOJA),
MPUTOTOBJICHUIO PACTBOPOB C ONpEEIEHHON MaccOoBOM H0Jiel paCTBOPEHHOIO BEIIECTBA, INIAHUPOBATh
U TPOBOJUTH XUMHYECKHE OKCICPUMEHTHI IO PACIIO3HABAHHMIO PACTBOPOB MIETIOYEH M KHCIOT C
MOMOIIIBI0 MHIUKATOPOB (JIAKMYC, (peHONPTaNCHH, METIIOPAHXK U APYTHE).

K kxoHmy oOyueHus B 9 kjacce INpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh
c(hOPMHUPOBAHHOCTH Y O0YJAFOITIXCS YMEHHM:

PacKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHATHI: XMMHYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTUOH, aHWOH, IPOCTOE€ BEIIECTBO, CJIOKHOE BEIIECTBO, BaJEHTHOCTb, AJIEKTPOOTPULATEIBHOCTD,
CTCICHb OKHCJICHUS, XMMHUYCCKas PEaKIUs, XAMHUUCCKas CBsA3b, TCIUIOBOW 3()(EKT peakiuu, MOJb,
MOJISIPHBI 00BEM, paCTBOD, SIEKTPOIUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTHICCKAS JUCCOIUAIINS, PEAKITII
HOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOC paBHOBECHE, OOpaTHMBIC M HEOOpaTHMBbIC PEaKIIWy,
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIE  PEAaKIMM, OKHUCJIUTENIb, BOCCTAHOBUTENIb, OKHUCIEHHE U
BOCCTAaHOBJICHHE, AJUIOTPONHs, aM(OTepHOCTb, XHMHYECKas CBsI3b (KOBAJICHTHAs, WOHHAs,
METaJUIN9ecKas), KPUCTAIUIMYeCKass PeméTka, KOPpPO3HWsS METaIOB, CIDIABBI, CKOPOCTh XHMHYECKOI
peakuuu, npeaensHo nonyctumas konmnentpanus [1/IK BemecTa;

WUTIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHH M NPUMEHSATh 3TU MOHATHS NpPHU
ONMCAaHUHU BEUIECTB U UX MPEBPAILECHUN;

HCIOJIb30BaTh XUMHUYCCKYIO0 CUMBOJIUKY I COCTABICHUS (POPMYJT BCICCTB U YPABHECHHH XUMHUYCCKUX
peakiuii;

ONPEENATh BAJICHTHOCTh U CTENEHb OKHUCIEHUS XMMHYECKHUX 3JEMEHTOB B COCAUHEHUAX PA3IUYHOIO
cocTaBa, IPUHAUICKHOCTh BEIICCTB K OMPEACIEHHOMY KJIACCY COCTUHECHUN MO (GopMyinaM, BHI
XUMUYECKON CBsI3U (KOBaJICHTHAsl, MOHHAS, METaJUIMYecKas) B HEOPTraHMYECKHX COEIUHEHUSX, 3aps
HMOHA TI0 XMMUYECKOH (GopMyIe, XapakTep Cpeibl B BOJHBIX PAaCTBOPaX HEOPTaHWYIECKUX COCIWHCHHIA,
THUI KPUCTAJUIMYECKOHN pEIIETKN KOHKPETHOTO BEILIECTBA;

packpbiBath cMmbic [lepuoanueckoro 3axona /I. V1. MenaeneeBa U 1eMOHCTPUPOBATh €ro MOHUMAHHUE:
OIIHCHIBATh W XapaKTEPH30BaTh TAONUUHYIO (opMy [leprogmdeckoil CHCTEMBI XHMUYECKHX AJIEMEHTOB:
pa3nnyaTh MOHATHS «TIaBHAS MOATpyNa (A-Tpymmna)» U «rnodounas moarpymma (b-rpymma)y», Mansie u
0OJBIIME MEPHUOMAbI, COOTHOCHTH O0003HAUCHMS, KOTOPHIC HMEIOTCS B MEPUOJUYSCKON TabJuIe, C
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHUMHYECKHX SJEMEHTOB (COCTaB W 3apsj sapa,
olIIee 9YHCIO BIIEKTPOHOB M paclpelelieHHe HX 0 AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OO0IIHe
3aKOHOMEPHOCTH B MU3MEHEHUHU CBOWCTB 3JIEMEHTOB M UX COEIMHEHMH B IMpejesax MajlblX MEepUoioB U
[JIABHBIX MOATPYHI C YYETOM CTPOEHHUS UX ATOMOB;

KIacCH(UIMPOBATh XMUMHYCCKHE JJIEMEHTHI, HEOPraHWYEeCKHE BEIIeCTBA, XUMHUYECKHE peaknuu (1o
YHUCIy U COCTaBYy YYACTBYIOIINX B PEAKIIUH BEIIECTB, MO TEIUIOBOMY d(h(deKTy, 10 H3MEHEHHIO CTeIICHEH
OKHUCJICHHUS XUMHUECKUX 3JIEMEHTOB);

XapaKTepU30BaTh (OMHCHIBATH) OOIINE M CICIUPUUSCKUE XUMHUECKUE CBOHCTBA MPOCTHIX M CIIOMHBIX
BELIECTB, IMOATBEP)KJas ONHCAHME NpUMEpPaMH  MOJIEKYJSIPHBIX U  HMOHHBIX  ypaBHEHUH
COOTBETCTBYIOLIUX XUMUUECKUX pEeaKIuii;

COCTaBJISITh YPaBHEHUS DSJIEKTPOJIUTHUYECKON JUCCOIMAIMM KHCIIOT, IIeJIoYedl U CoJie, IOJIHbIE U
COKpaII€HHBIC YpaBHEHUS pPEaKIUHd HWOHHOTO OOMEHa, YpaBHCHHS pEaKIWid, MOATBEPIKIAOIINX
CYILIECTBOBAaHUE I€HETUYECKOM CBA3M MEXAY BEIIECTBAMU PA3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBHUTENIbHBIX PEAKIM MOCPEICTBOM COCTaBJICHUS
JJIEKTPOHHOTO 0ajlaHCa 3TUX PEAKIINH;

MPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXXHOCTH NPOTEKAHUS
XUMHUUYECKHUX MPEBPAIIEHUN B PA3JINYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCHUTENIBHYIO MOJIEKYJSIPHY0O W MOJSIPHYKO MacChbl BEIIECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO 3JIEMEHTa 10 (OpMyJie COCTUHEHHUS, MACCOBYIO JIONIIO BEIIECTBA B PACTBOPE, IPOBOIHUTH
pacy€Thl 10 ypaBHEHUIO XUMHUYECKOW PEaKIIy;

coOmoaaTh MpaBWiia TOJH30BAHUS XUMUYECKOW TIOCYAOH M Jab0paTOpHBIM O0OPYJOBAaHHEM, a TaKKE
MpaBUiIa OOpAIICHHUs C BEIMIECTBAMU B COOTBETCTBUH C MHCTPYKIMSMU IO BBHIMIOJTHEHUIO JTaOOPATOPHBIX
XAMHWYECKHUX OIBITOB MO IMOTYyYCHHUIO W COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa W YTIIEKHCIOTO
rasa);



NPOBOJNTH DPEAKLUH, MOATBEP)KAAIONINE KAaYEeCTBCHHBIH COCTaB PAa3jIMYHBIX BEIIECTB: PACIIO3HABATDH
OTIBITHBIM ITyTEM XJIOPHI-, OpoMua-, moaun-, kapbonar-, pocdar-, cuiamkar-, cynbdar-, THAPOKCHA-
WOHBI, KaTHOHBI aMMOHHS U HMOHBI HM3YYEHHBIX METAJUIOB, NPHCYTCTBYIOIIHME B BOJHBIX DPacTBOpax
HEOPraHMYECKHUX BEILECTB;

NPUMEHATH OCHOBHBIC OIEPALMHd MBICIUTENBHON JeATeIbHOCTH — aHalu3 ¥ CHHTE3, CpPaBHCHHE,
000011IeHNe, CHCTEMaTH3AIIHIO, BEISBICHHE NPUYNHHO-CICACTBEHHBIX CBSI3eH — I U3YYEHHUS CBOWCTB
BEILECTB M XMMUYECKHX PEAKILUi, eCTECTBEHHO-HAaYYHbIE METOIbI TO3HAHKS — HAOJII0JICHNE, N3MEpEHUE,
MOJCIIMPOBAHUE, IKCIICPUMEHT (peabHBIA U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne
n/n

Pasznen 1. HepBOHa‘{aJILHLIe XUMHYECCKHUE MOHATUHA

HaumeHoBaHue pa3jenoB u TeM
MpOrpaMMbl

KoanuecTBo yacoB

Bcero

KonrtposabHbie IIpakTnuyeckue

DJieKTpoHHbIe (1U(ppoBLIE)
o0pa3oBaTesIbHbIE pecypehbl

XuMust — BakHast 00J1acThb

1.1 €CTECTBO3HAHMS U IIPAKTHYECKOM 5 bubmmotexa OK
' P https://m.edsoo.ru/7f41837c
JIEATEILHOCTH YEJIOBEKA
bubaroreka [JOK
1.2 B 1
SIICCTRA 1 XUMIHCCKHE pearinm ° https://m.edsoo.ru/7f41837c
HWroro mo paszaeny 20

Paznen 2. BaxkHeiimue npeacTaBuTe I HEOPraHMYeCKUX BeleCTB

21 Boznyx. Kucnopon. [Torsatue 06 6 bubamoreka [TOK
' OKCHIax https://m.edsoo.ru/7f41837c
bubaroreka [TOK
2.2 B T
onopoz. [ToHsTHE 0 KUCIOTaX U COJAX 8 https://m.edso0.ru/7f41837¢
23 Bopa. PactBopsl. [TonsiTue 00 5 Bubnuorexa IIOK
' OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 Bubmorexa [IOK
' coeMHEeHMit https://m.edsoo.ru/7f41837c
HWroro mo pasaeny 30

Paznen 3. Ilepuoauueckuii 3akon u llepnoauyeckas cucrema xumuieckux 3aeMeHToB . U. MenaeneeBa. CTtpoenne aToMoB. XUMHUYECKAasl CBSA3b.
OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIUN

3.1

3.2

Tlepuoauueckuii 3aKoH U
Hepnommecxaﬂ CHCTEMA XUMHWYCCKUX
anemenToB [I. . MenneneeBa. CtpoeHune
aToma

Xumudeckas cBg3b. OKHCIUTEIHHO-
BOCCTaHOBUTEJIHHBIE PEAKITNH

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837c

Bubmorexa [IOK
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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bubamoreka [TOK

Hroromo pasaery 15 https://m.eds00.ru/7f41837¢
PesepBHOE BpeMms 3 BH6JI_HOTeKa LOK

https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KJIACC

KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3aeioB H TeM (uudposbie)
KounrtposabHbie IIpakTnuyeckue
n/n MPOTrpaMMBbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pasnea 1. BemecTBo U XuMHUYeCKHe peakuu
[ToBTOpenue u yriyOieHne 3HaHUH bubanorexa [JOK
11 5 1
OCHOBHBIX Pa3/JesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [TOK
' peaxuuit https://m.edsoo.ru/7f41a636
DNEKTPOAUTHYECKAS AUCCOLUALIMSL. bubamorexa [TOK
13 8 1 1
XuMHYECKHE PEaKIUK B paCTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pazgen 2. HemeTasnibl M MX COeTUHEHHUS
21 OO61ast XapaKTePUCTHKA XUMHYCSCKIX 4 1 bubaunoreka [JOK
' anemenToB VIIA-rpymnmel. ['agoreHst https://m.edsoo.ru/7f41a636
' TPYHIEL L-ep https://m.edsoo.ru/7f41a636
COCTUHCHUS
25 O6uias xape\t;c;epncmlca );I/IMI/I‘I(;CKI;X , . BuGuorexa LIOK
' DICMEHTOB FPYHIEL A30T, QOCGOp 71X https://m.edsoo.ru/7f41a636
COCTUHCHUS
y Ob6mras Xapr/TAepHCTHKa X;/IIMI/I‘IGCKI/IX . . , BuGmiorexa LIOK
' 3HeMeHTUOB TPYIIIbL. S TICPOIL https://m.edsoo.ru/7f41a636
KPEMHHIA ¥ UX COeTUHEHHS
Hroro no paszneny 25
Pazgen 3. Meraibl U UX COeAHHEHHSA
Bbubnuoreka [IOK
1 7 4
3 Obume croficTaa MeTamton https://m.edsoo.ru/7f41a636
bubnuorexa [IOK
3.2 B i 16 1 2
XHEHIIINE METAJIBI M UX COCTIMHCHUS https://m.eds00.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Hroro mo paznmery 20
Pasnen 4. Xumus u okpy:kamouas cpeaa
4.1 BemectBa 1 MaTepuaibl B )KU3HH YEJIOBEKA 3 bubmorexa LIOK
' H p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesenBIOE Bhe 3 bubnuorexa [TOK
BHOE BpEMSI
P P https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
N KoauuyecTBo yacoB Jara DyeKTpoHHbIE UG POBHIE
° T
Tema ypoka Kontposabubie  IlpakTuueckue 00pa3oBaTeIbHbIE
n/n Bcero H3yYeHUs
padoThI padoThI pecypcsbl
1 IIpenmer xumun. Ponb XuMuu B )KU3HU 1 0 0 bubanorexa [JOK
yesoBeka. Tena u BelecTBa https://m.edsoo.ru/ff0d210c
5 I 1 0 0 bubanorexa [JOK
OHATHE O METOJIaX TIO3HAHUS B XHMUHU
8 https://m.edsoo.ru/ff0d227e
II 6ota Ne 1 «I1 0
3 woaSoparopmin nprdvn obpanemme 1 0 0 bimorera L1OK
patop P paitl https://m.edsoo.ru/ff0d23dc
nmabopaTopHEIM 000PYJOBaHUEM)
4 Yuctoie BemecTBa U cMecH. CriocoOsl 1 0 0 bubanoreka [JOK
paszeneHus cMecei https://m.edsoo.ru/ff0d26ca
: HpaKTfIl(IeCKa;{ pabota Ne 2 ;(PaS,Z[eJ‘IeHI/Ie ) . . . Butmorexa LOK
cMecell (Ha pUMepe OYUCTKYU MTOBAPEHHON https://m.edsoo.ru/ff0d28c8
COJIH)»
bubaroreka [TOK
A 1
6 TOMBL H MOTCKyITH 0 0 https://m.edsoo.ru/ff0d2a6¢
7 XUMHUECKUE 3TEMEHTHI. 3HAKH (CHMBOJIBI) 1 0 0 Bubnuorexa IIOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubaroreka [TOK
8 II 1 0 0
POGTHIE | CHOMHRE BeIlovTRa https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIE 0¢ yYeHHE 1 0 0 bubamorexa LIOK
TOMHO-MOJICKYJISIPH HU
TleKyIspHoe y4 https://m.edsoo.ru/ff0d2d50
HMHYECKast MyJia. HTHOCTHh aTOMOB
My https://m.edsoo.ru/ff0d2eae
XUMHYECCKHX JICMEHTOB
11 OTHocuTeNbHAsI aTOMHAs Macca. 1 0 0 Bubmmorexa [IOK
OTtHocHUTeNbHast MOJIEKYJIsIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 70151 XMMHUYECKOTO DJIEMEHTAa B 1 0 0 bubnuorexa [IOK

COCANMHCHNHA

https://m.edsoo.ru/ff0d350c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

KonunuectBo Bemectsa. Moab. MossipHas

Bbubnnorexa [JOK

13 Mmacca https://m.edsoo.ru/ff0d5230
14 duznueckre U XMMUYECKUE SBICHHS. Bbubnnorexa [JOK
XUMHUecKast peaKiust https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKy U YCIOBUS MPOTCKAHUS XUMUICCKUX bubnuorexa [TOK
peakuuii https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUS MacCHI BEIIECTB. Bubmmorexa IIOK
XUMHUUYECKHE YpaBHEHHS https://m.edsoo.ru/ff0d3b88
17 BrIunciaeHus KoJu4ecTBa, MacChl BEIIECTBA 10 bubanorexka [JOK
YPABHEHUSIM XUMHYECKUX PEaKIInit https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMUYECKUX peaKIui
18 (CO@}Z[I/IHqéHI/IﬂupaZ%HO)KeHHﬂ 3a£em:Hm Bubmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
19 M. B. JIoMOHOCOB — Y4€HBIH-3HLUUKIONEIUCT. bubamoreka [JOK
OO0001IEHNE U CUCTEMATHU3ALIMS 3HAHUN https://m.edsoo.ru/ff0d40c4
20 Kontponbnas pabora Nel mo teme «Bemectsa bubaunorexa [JOK
U XUMHYECKHE PEAKIHI» https://m.edsoo.ru/ff0d4290
Boznyx — cMech razos. CoctaB Bo3ayxa.
21 Kncﬁ}cl)pou — 3JIEMEHT U MPOCTOE BeIL[lileCTBo. Bubmmorexa IOK
https://m.edsoo.ru/ff0d448e
O30H
Ou3HYECKUE U XUMUYECKUE CBOMCTBA
22 KHCJIOpo/a (peaKkIuy OKUCIICHUS, TOPCHHUE). Bubmmorexa HOK
’ https://m.edsoo.ru/ff0d4614
Ionstre 06 oKcHIax
CriocoObl MOTy4YeHHsI KUCIOPOa B
23 nabopaTopuu zrqnpommmne}lr;oﬂcm. bubamorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenne Kucopoaa
TemnoBoit 3¢ (PpekT XUMUIECKON peaKIuu
24 MOHSTHE O T(i);)bMOXI/IMI/I‘IeCKOM yIl)DaBH:HI/II:I BuGmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHIOTCPMHUUCCKUX PEAKIIUAX
TormmmBo (HEPTH, yroib U METaH).
25 3arpﬂ3He1§He(11)30311}3]1xa CII0COOBI iro Bubmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHHUS
26 [Ipakrrueckas padora Ne 3 o Teme bubnmnorexa [JOK



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

«Ilomydenue u cobupanue KucIopoaa,
U3y4eHHE ero CBOMCTB»

https://m.edsoo.ru/ff0d4ae2

97 Bonopon — »aieMeHT 1 poCcToe BEUEeCTBO. Bbubnnorexa [JOK
Haxosxmenue B pupoie https://m.edsoo.ru/ff0d4dd0
28 ®duzndecKkre U XMMUYECKUE CBOMCTBA bubanorexa [JOK
Bojiopoza. [IpuMeHeHne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsaTHE O KHCIIOTAX U COJIIX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CniocoObI MoTy4eHust BOJOPOia B bubnuorexa [TOK
nabopaTtopuu https://m.edsoo.ru/ff0d4ddo
i ZIlPIaKTI/IlIeCKaH paZOTa Ne 4 o Teme Bu6miorexa LIOK
OJIYFICHIE I CODUPATIHE BOAOPOAR, https://m.eds00.ru/ff0d4f42
H3yUYCHHE ET0 CBOMCTBY»
bubamoreka [JOK
2 M i é . A
3 OJIIPHBIH 00BEM Ta30B. 3aKOH ABOraapo https://m.edsoo.ru/ff0d542¢
o | D e
T II 'O U3BCCTHOM HNYCCTBY B TB.
. ) ROR ¥ Bellt https://m.edsoo.ru/ff0d55a0
WK 00BEMY
o | sl s o e
U H HOB H: 'BEMHBIX
peaxtt N https://m.edsoo.ru/ff0d5708
OTHOILICHUHU I'a30B
35 duznueckue €CKHE CBOWCTBA BO Brbmmorexa LIOK
U314 e U XUuMHnu4 U BOUCTBA B bl
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [ToHaTre 00 HHIUKATOPAX bubmmorexa LIOK
’ A p https://m.edsoo.ru/ff0d59e2
. B:n;cxax ;)acnzop::en;,. Hal\c;;uceomzme (p)l BuGmuorexa LIOK
HCHACBhI HHBI TBOPHEI. Bast A
B P P Ao https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PAaCTBOPE
38 | dpmoronnense pocmmopen  onpeent buGmoexa LIOK
P N . P p ped https://m.edsoo.ru/ff0d5eba
MacCCOBOI J0JIeH paCTBOPEHHOTO BEIIECTBAY
39 KonTtponsnas pabora Ne2 mo teme «Kuciopox. Bubmmorexa IIOK

Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342
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OKcuabl: cocTaB, KIaccupuKanms,

Bbubnnorexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
" Ho:;;qe}me I/(I) :H(l)vmqecmz C(];)(())ﬁ:TBa Butmorexa LOK
KUCJIOTHBIX, OCHOBHBIX U aM(OTEpHBIX
P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OCHOBaHWUsI: COCTaB, KJIaCCU(UKAIINS, bubnuorexa [TOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [omyueHne U XUMHYECKIE CBOMCTBA Bubmmorexa IIOK
OCHOBaHHUH https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocTaB, KiaccupuKaIms, bubanoreka [JOK
44
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [Noy4yeHune 1 XUMUYECKUE CBOICTBA KHCIIOT Bubamorexa LIOK
- https://m.edsoo.ru/ffOdfee2
Comu (cpenHre): HOMEHKIIATYpa, CIIOCOOBI Bubmmorexa [IOK
46 .
MOJTyYeHHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[MpakTnueckas pabora Ne 6. Penienue
47 AKCIIEPUMEHTAJIBLHBIX 3a7a4 10 TeMe bubamnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPrAaHUYECKHX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIT
48 I'eneTnueckas cBsI3b MEXy KJIacCaMu Bubnuorexa IIOK
HEOPTaHHYECKUX COCANHEHHI https://m.edsoo.ru/00ad9a50
bubaroreka [TOK
49 0606 i
00ILeHNE U CUCTeMaTH3alHs 3HAHUH https://m.edsoo.ru/00ad9ch?
50 KonTtpomnsnaas padora Ne3 mo teme "OcHOBHEIE Bubnuorexa IIOK
KJTACCHI HEOPTAHHMYECKUX COCNHEHNH" https://m.edsoo.ru/00ad9ela
II
ol epBbIeecHOHL;TI;I/I :nagcnl(?llsxaunzo . Butmorexa LIOK
XUMHYIECKHX DIIEMEHTOB. [TOHSTH TImax
Py https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
II i I
2 cncrevia e veverron JL 1. Buiorexa LIOK
T https://m.edsoo.ru/00ada52c
Menneneena
bubnuorexa [IOK
53 Ilepuonsl, rpynmsl, NOArPYMIILI

https://m.edsoo.ru/00ada52c
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Crpoenne atomoB. CocTaB aTOMHEBIX SI/IEp.

Bbubnnorexa [JOK

54
H3oromnsl https://m.edso0.ru/00ada342
- 3CT:oeeHH;: BIJ_I[ZKTI;OHHB;: (())6v0210;1661< aT()ﬁ/[oI:aI BuGmiorexa LIOK
/ICMEHTOB 1ICPHOMITICCKOM CHCTEMBI 2. L. https://m.edsoo.ru/00ada6bc
Menneneena
X
5 | oro nonaemao » Toprommacerof cacrene 1 uGmorexa LIOK
pHoA ' https://m.edsoo.ru/00adag824
. Menneneena
3 11
BUTUSA H U AII THUKH. . . H, B
p L Y P A https://m.edsoo.ru/00ada96e
— y‘IeHLII/I, neaaror u I'pa)K}IaHI/IH
P 71 . 0606
58 cizire):dzizzpzz 3H21:I)1/11‘/'LILI /e ;i: HOCCHI‘/'ICKaﬂ bubmmorexa [IOK
! p https://m.edsoo.ru/00adb33c
mpoBepoyHas padbora
| e e
TOMA. MUY s CBSI3b nn A
p https://m.edso0.ru/00adb486
poBepoyHas padbora
60 DNEeKTPOOTPUIIATEILHOCTh AaTOMOB bubaunoreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubarorexa [JOK
1 4!
6 OHHAJ XHMITHCCKA CBA3D https://m.edsoo.ru/00adac34
62 KoBaneHTHas nojisipHas XuMu4deckas CBsI3b BH6HH0TeKa LIOK
p https://m.edsoo.ru/00adaab8
63 K bubarorexa [JOK
OBAJICHTHAsA HEIIOJIsAPHAasE XUMHUYECKas CBA3b
p https://m.edsoo.ru/00adaab8
Bbubaunorexa [IOK
64 C
TCHICHE OKHCICHIA https://m.edsoo.ru/00adae28
65 OKI/ICJ’II/ITCJ’ILHO BOCCTAHOBUTCJIBHBIC PCaKIIUN BI/I6III/IOT€K3. HOK
peaxit https://m.edso00.ru/00adb076
66 OKucaTe OCCTAHOBHTE Bubmmorexa [IOK
KUCJIINTCIIN U B TAHOBUTCIIN
e 7 https://m.edso0.ru/00adb076
67 PesepBubIit ypok. O600menune n Bubmmorexa IIOK

CUCTEMaTU3alusAa 3HAHUH 110 TeMe «CTPOCHI/IC

https://m.edsoo.ru/00ad9ch2
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aroMa. XHUMHIECKAs CBI3b»

68 PezepBHbIit ypok. O000mIEeHNE 1

CHUCTEMATHU3aI1s 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME

68

bubanorexa [JOK
https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoauuecTBo yacoB

DJIeKTPOHHBIE NU(POBLIE

Ne Jara
Tema ypoka Kontposabhbie  Ilpakruueckue 00pa3oBaTeIbHbIE
n/n Bcero H3yYeHUs
padoThI padoThI pecypcbl
II i T
I cncrew et vrewcron 1L 1L ) 0 0 BuGmonexa LIOK
T https://m.edsoo.ru/00adb59e
Menzeneesa
3 .
, aKOHOel\(/:IﬁszOBCTeI/I Be I/ISCI)VISHZHI/II/I CBOI;CTB . ) . BuGmorexa LIOK
XMMHUYECKHX AJIEMEHTOB TEPBBIX TPEX
P P https://m.edsoo.ru/00adb6b6
MEpPHO/IOB
3 Knaccudukamnus u HOMeHKIaTypa 1 0 0 Bubmmorexa [IOK
HEOPraHHYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2
Buapl XUMHYECKOH CBA3H U THUIIBI bubanoreka [JOK
4 . 1 0 0
KPUCTAIUTHYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHas pabora Nel mo teme
5 «IToBTOpEHUE U YTrITyONIeHNE 3HAHUMA 1 1 0
OCHOBHBIX Pa3/IeIoB Kypca 8 Kiiacca»
Knaccudukanms XuMiuaecKux peakiuii mo Bubmmorexa [IOK
6 1 0 0
pa3IUYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
, ngﬂTI/I: 2 czo;;ozm xuMqueceKooix'I :eaKLu/m. . . . Bummorexa LIOK
HSTHE O TOMOT@HHBIX M T'€TePOreHHbBIX
P https://m.edsoo.ru/00adbe9a
peakusIx
[ToHsATHE O XUMUYECKOM PaBHOBECHH.
DaxTOPEI, BIHUSIONINE HA CKOPOCTh Bu6mmorexa [IOK
8 N 1 0 0
XUMHUYECKOH Peakiny 1 MOJI0KEHIE https://m.edsoo.ru/00adc28c
XMMHYECKOT'O PAaBHOBECHSI
bubnnorexa [JOK
9 OKHCIUTENLHO-BOCCTAHOBUTEILHBIC PEAKITIHI 1 0 0 https://m.e dS(I)_E).ru 100adcade
10 Teopus 3J1EKTPOIUTHUECKON TUCCOLMALIMNH. 1 0 0 Bubmmorexa [IOK
CustbHBIE U CITA0bIE IEKTPOITUTHI https://m.edsoo.ru/00adcd68
bub6 OK
11 WonHsle ypaBHEHUs peakuuil 1 0 0 momoTexa [

https://m.edsoo.ru/00add448
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XUMHUYeCKHe CBOMCTBA KMCJIOT M OCHOBAHMIA

12 i 06 bubnuorexa [TOK
B CBETE I TaBJICHUI
cpete fipeActa eu © https://m.edsoo.ru/00add5d8
3JEKTPOIUTUICCKON TUCCOIMAIIUI
. XI/ICMZLIZCKZC cisc())p"écaTB: cm:)eﬁ B CBee:eOU Butmorexa LOK
I TaBJICHUH JIEKTPOTUTHICCKON
pen P https://m.eds00.ru/00add8h2
JIICCOIIHAITIH
14 Tlo €0 0JIN3€ COJIeH BrGmorexa LIOK
HATHE O THAPOIH TS
P https://m.edsoo.ru/00add9d4
15 0606 . bubanorexa [JOK
00IIeHNe U CHCTEMAaTH3alnsl 3HAHUH
B H https://m.edsoo.ru/00addd12
IIpakTrdeckas padora Ne 1. «Perrenue Bubmmorexa [IOK
16
IKCIEPUMEHTAITBHBIX 3219 https://m.edsoo.ru/00addbfa
. i(SOH:EO.H:Haﬂ paicl);a N92C:(()) Te;vIe BuGmorexa LIOK
HTHUY S U nanus.
JIeKEpOI A HHat https://m.edsoo.ru/00addecO
XUMHUECKUE PEAKIMU B PACTBOPAX»
18 OO0mast XxapaKTepUCTHKA TaJIOTCHOB. Bubmmorexa [IOK
XUMHUYECKHE CBOMCTBA HA MMPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
X .C
19 xammicexie croicraa, moayuene biorera L1OK
- Oy ’ https://m.edsoo.ru/00ade104
pUMEHEHHE
YCHU SAHOHU KA1 ThI, U HU
vny . JTOTRL M3YH https://m.edsoo.ru/00ade348
CBOWCTBY
B
” :;qnc%e};pcm n(c)) ypaB};eH::hé XI/:)MI/I‘;eCKI/IX BuGuorexa LIOK
KU1 158 HH U I'CHTOB HB
POAKILIE, eCitH O P A https://m.edsoo.ru/00ade488
N30BITKE
OO0mast xapakTepucTHKa 1eMeHTOB VIA- Bubmorexa [IOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
n | e o
XOXIACHU bl U HNHCHUU B
A p fI https://m.edsoo.ru/00ade64a
npupozae. XUMHAIECKHE CBOUCTBA CEPhI
24 CepoBoiopo, cTpoeHue, (hu3nIecKue u bubamnorexa [[OK

XUMHUYECKHE CBOMCTBA

https://m.edso0.ru/00ade802
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Oxcunsl cepbl. CepHas KACIOTA, GU3NIECKUE

Bbubnnorexa [JOK

25
U XUMHYECKHE CBOHCTBA, TPUMCHCHHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKINH, JIEKAIIE B OCHOBE

26 MPOMBIIIJICHHOTO CrI0c00a TOTyYeHHS Bubmmorexa IIOK
CEepHOM KHUCIOTHI. XUMHIECKOE 3arpsIi3HCHHE https://m.edsoo.ru/00adec8a
OKPYXKaIOMIEH Cpelbl COCIMHEHNUSIMH CEPBI

27 Brrancnenue MaccoBOM JOJIU BBIX0O1a bubanorexa [JOK
OPOAYKTA PeaKIUH https://m.edsoo.ru/00adec8a
OO0mas xapakTepuCTHKa IeMeHTOB V A-

28 n AP;O pac OCTpaHCHUE one Bubmiorexa IOK
TpYIIIbL. T, pacit HEHHUE B IPU ,

by pactipoctp . prpoa https://m.edsoo.ru/00adeea6
(usnyeckre 1 XUMHYECKUE CBOWCTBA
AMMUaK, ero Gu3NIecKue U XUMHUIECKUE Bubmmorexa [IOK

29 N
CBOMCTBA, MOJyYCHHUE U IPUMEHEHHUE https://m.edsoo.ru/00adf004
I[Ipaxtuueckas padora Ne 3 mo teme

30 «30 THZ e z d a;a 3 He TeN; 0 Bubmiorexa IOK

JIy4eHHE aMMHUaKa, U3yueHHE er'
. Y Y https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas kuciora, e€ pusnueckue u bubnnorexa [IOK
XUMHYECKHE CBOHCTBA https://m.edso0.ru/00adf306
Hcnons30Banye HUTPATOB U COJIEH aMMOHHMS

32 B Ka4eCTBE MUHEPAIBHBIX YI00OpEHHIA. Bubmmorexa [IOK
XuMHUYECKOE 3arpsi3HEHHE OKPYKAIOIICH https://m.edsoo.ru/00adf518
Cpenbl COeIMHEHUSIMU a30Ta
Docdop. Oke octopa (V ochopHa

33 (bp(b na Gocgopa (V) u ochopras Bubmmorexa [IOK
KUCIIOTa, (GPU3MIECKHE U XUMHYECKHUE

N https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJTy4eHHE
Hcnons3osanue pocdaro a4ecTBe

34 HeH:H pat ¢;6 6’2 8 UB 3; q3 TeB . bubanorexa [JOK

MHH bHBIX HUH. SI3HEHN
p N yAoop P https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl pocharamu

35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnnorexa [JOK
(usnyecKre 1 XUMHYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriepoja, ux Gpusndeckue u

36 XUMHYECKHE CBOMCTBA. DKOJIOTHYECKHE Bbubaunorexa [JOK

l'IpO6J'I€MLI, CBA3aHHBIC C OKCHUIOM YTIJICpOJa
(v

https://m.edsoo.ru/00adfebe
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Bbubnnorexa [JOK

37 VYrosabHast KUCJIOTa U €€ COIN https://m.eds00.ru/00ae006¢
IIpaxTrdeckas padora Ne 4 o Teme
38 "l'IljonyquI/Ie yrrJ)IeKchoro rasa. bubamorexa LIOK
https://m.edsoo.ru/00ae027e
KauectBeHnHas peakuus Ha KapOoHAT-HOH"
39 IlepBoHauanbEHBIC TOHATHS 00 OPTaHUYECKUX bubnuorexa [TOK
BEI[ECTBAX KaK O COCTUHCHUSX yriieposa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coennueHus Brbmmorexa [IOK
https://m.edsoo0.ru/00ae080a
ITpaktuueckas padora Ne 5. Pemienue
41 SKI:ZHepI/IMeHTaHl:;HLIX 3agad 1o TeMe bubamorexa LIOK
. https://m.edsoo.ru/00ae0bf2
«BaxHeiie HeMeTaTbl U UX COCTUHECHUS
42 KonTponbnas pabora Ne3 mo teme bubnunorexa [JOK
«BaxkHel1ne HeMETaIbl M UX COEMHEHHMS https://m.edsoo0.ru/00ae0el8
OO0mast XxapaKTepUCTHKA XUMAYCCKIX
43 3JIEMEHTOB — METAJJIOB. MeTaindeckast bubarorexa [JOK
CBSI3b M METAJUTHYECKAst KPUCTAIUTHYCCKAsT https://m.edsoo.ru/00ae103e
pemérka. GU3n4eCKUe CBOUCTBA METAJLIIOB
XUMHYECKHE CBOWCTBA METAILIIOB.
44 DNIEKTPOXUMHUUECKHUN Psii HANpsLDKEHUN Bubmmorexa HOK
https://m.edsoo.ru/00ae1156
METAaJIOB
OO011He crIocoObI MOTYUICHUS METAILIOB.
CrnaBbl. BeranciieHust o ypaBHEHUAM Bubnuorexa IIOK
45 .
XUMHUYECKUX PEAKIUil, €CITH OJIMH W3 https://m.edsoo.ru/00ae1156
peareHTOB COACPIKUT MPHUMECH
46 IonsTHe 0 KOPPO3UN METAILIOB Bubmmorexa [IOK
https://m.edsoo.ru/00ae1278
bubaunorexa [IOK
4 IenoHbie MeTanTb! https://m.edsoo.ru/00ae14b2
48 OKCHIBI ¥ THAPOKCHUIBI HATPUS U KAJTHS bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMETBHBIE METAILTBI — KAJIBIUI 1 bubamnorexa [[OK

Mar"Humu

https://m.edso0.ru/00ael15e8
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Bbubnnorexa [JOK

50 BakHeiiie coeJUHEHUS KaIbIUsI https://m.edsoo.ru/00ael5e8
51 O0001IeHNE U CUCTEMATH3ALMSA 3HAHUA
52 JK€ctkocTh BOABI M CLIOCOOHBI €€ yCTpaHeHHs ﬁ;g:;?;eezasi(.)rﬁ/o 0ac1886
53 IIpaxTrdeckas padbora Ne 6 o Teme Bubmmorexa IIOK
"YKECTKOCTH BOBI M METOIBI €€ YCTpaHEeHHS" https://m.edsoo.ru/00aelae8
54 J— bubnuorexa [TOK
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOMCTBA OKCHAA U Bubmmorexa [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
bubanorexa [JOK
%6 HKeneso https://m.edsélo.ru/Oan1d86
57 Oxkcunipl, THAPOKCHIBI U conn xkene3a (1) u bubnuoreka [TOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHNE U CUCTEMATH3ALMA 3HAHUA
| stenepmcnmmmn s no o bimorera LIOK
«BaxHel1ne MeTauIbl ¥ UX COSIUHEHUSD https://m.edsoo.ru/00ae3des
BrrurciieHus mo ypaBHECHUSIM XHMAYECKHX
o | o oo e
BbIuuCIEHUs MACCOBOI I0JIM BBIXOA https://m.eds00.ru/i0ae] 750
MPOAYKTA PeaKIuu
61 O0001IeHHE U CUCTeMAaTH3aIHs 3HAHUH
62 Kontponsnas pabora Ne4 o teme
«BaxHe#me MeTauTbl ¥ UX COSAUHCHHS
63 BemecrBa u Marepuaisl B IOBCEJHEBHOM Bubmmorexa IIOK
’KU3HH YEIIOBCKA https://m.edsoo.ru/00ae3f50
64 XuMHUecKoe 3arps3HEHUE OKPY>KaroLen bubanorexa [JOK
cpeabl https://m.edsoo0.ru/00ae4270
65 Ponb XuMuM B pemeHnH 3KOJIOTHYECKIX Bubmmorexa IIOK

mpooiieM

https://m.edso00.ru/00ae4270
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66 PeseprubIit ypok. O600meHne n 1 Bubmmorexa IIOK
cUCTEMaTH3aLns 3HAHWH https://m.edsoo.ru/00ae0dOa
67 PeseprubIit ypok. O600meHne n 1 Bubmmorexa IIOK
CHCTEMATH3alys 3HAHUN https://m.edsoo.ru/00adb33c
68 PezepBHbIit ypok. O600meHne 1 1 bubanorexa [JOK
cUCTeMaTH3alys 3HAHWH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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MPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA30BATEJIbHOI MPOI'PAMMBI

8 KJIACC
Kon . .
IIpoBepsiemble MpeMeTHBIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHO 00pa3oBaTeIbHOI
1POBEPIIEMOTO NporpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHHsA
pe3yabTara
1 ITo Teme: «IlepBoHaYaTbHBIE XUMUYECKHE TIOHSATH»
PaCKpBIBaTh CMBICI OCHOBHBIX XHMHYCCKHX MOHITHUN: aTOM, MOJEKYJa, XUMHUYCCKUIMA
3JIEMEHT, MPOCTOC BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpPOTHAS W
HEOJHOPOIHAs), BaJCHTHOCTh, OTHOCHTEIbHAas aTOMHAas W MOJCKYJIpHAas Macca,
11 KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHASI Macca, MacCcoBasl TOJISI XUMHUECKOTO IIIEMEHTa
' B COCIWHCHHWH, MOJISIPHBIA OOBEM, XMMHUYECKAs PEaKIus, KIacCH(pUKAUs peakiuid:
peaKIuy COCTUHEHHUS, PeaKINU Pa3IOKCHUS, PeaKny 3aMeIICHUs, peakun oOMeHa,
9K30- U SHIOTEPMHUUYECKHE PEaKINU, TEIUIOBOU 3¢ddekT peakiuu, pacTBOp, MaccoBas
JIOJIS BemecTBa (TIPOICHTHAS KOHIICHTPAIINS) B pacTBOpe
p WLIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYCCKHUX MOHATHA W MPUMEHSTH 3TH
' MOHSTHS MPH OMKMCAHUH BEIIECTB M UX MPEBPAICHHHA
13 WCIIONB30BaTh XUMHYECKYIH0 CHMBOJIMKY IUISI COCTaBJCHHS (QOPMYN BEIIECTB H
' YpaBHEHUM XUMHUUYECKUX PEaKINil
14 PacKphEIBaTh CMBICT 3aKOHOB COXPAaHEHHS MacChl BEUIECTB, IOCTOSHCTBA COCTaBa,
' ATOMHO-MOJIEKYJISIPHOTO YUCHHS, 3aKOHA ABOTaipo
15 OMpPENeNATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHHUSIX
16 KIaccu(UIPOBATh XUMHUYSCKUE pEeaKIHud (IO YHCIy M COCTaBy YYacCTBYIOIIHX B
' PEaKIHy BEIIECTB, MO TETIOBOMY 3PQEKTY)
1.7 BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJIIPHYIO ¥ MOJISIPHYFO MAcCChl BEIIIECCTB
1.8 BBIYUCIIATH MACCOBYIO JIONF0 XUMHUYECKOTO JIEMEHTa IO (POpMyJIie COCIMHEHUS,
19 BBIUUCIIATH MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHATh €CTeCTBCHHOHAYYHBIC METONBI TO3HAHUS — HAONIOJCHHE, H3MEpCHUE,
' MOJICIUPOBAHKE, IKCIIEPUMEHT (PeabHbIA U MBICIICHHBII )
2 [To Teme: «BaxxHeliue nmpeacTaBUTENN HEOPraHUYECKUX BEILIECTB)
21 PacKphBIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSTHI: OKCHI, KHCJIOTa, OCHOBAaHWE,
' COJTb
29 OMpeNeNATh MPHHAMICIKHOCTh BEIIECTB K ONMPEACIIEHHOMY KJIACCy COCIMHEHHH 10
' hopmymam
2.3 Kiaccu(UIMPOBaTh HEOPraHMUECKHE BELIECTBA
24 XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEUIECTB Pa3IMYHBIX

KJIACCOB,  IONTBEpXKAas  ONHCAHWE TPUMEpPaMH  MOJCKYJSPHBIX  ypaBHEHHH




COOTBETCTBYIOIIUX XUMHUYICCKHUX pCaKHI/Iﬁ

2.5

2.6

2.7

IMPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHMMOCTH OT HMX Ka4C€CTBCHHOI'O COCTaBa,

BO3MOXHOCTHU MPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B pas3/IMYHBbIX YCIOBUAX

ClleoBaTh IpaBWJIaM MOJIB30BAHMS XMUMHYECKOW TOCYIOH | 11a00opaTOpHBIM
o0opyioBaHHEM, a TaKKe INMpaBWilaM OOpAILEHHS C BELIECTBAMH B COOTBETCTBHUHU C
HHCTPYKIMSAMH IO BBIMOJHEHHIO JTAOOPATOPHBIX XMMHYECKUX OIMBITOB IO MOJTYyYCHHUIO
U coOMpaHUIO Ta3000pa3HBIX BeIlecTB (BOZOpOJa U KHCIOPOAA), HPUTOTOBICHUIO
PacTBOPOB C ONpPEAENEHHON MacCOBOM Joel PacTBOPEHHOTO BELIECTBA, IIIaHUPOBAThH
Y TIPOBOJUTH XMMHUUYECKHE DKCIIEPUMEHTHI 10 PACIO3HABAHHIO PACTBOPOB ILENOYEH U

KHUCJIOT C IOMOIIIBIO HHAMKATOPOB (JIaKMYC, (heHON(TANIEnH, METUIIOPAHXK U PYyTHeE)

MPOBOAUTD PACUETHI [0 YPABHEHNIO XUMUIECKON pEaKnu

3.1

ITo Teme: «Ilepuonuueckuil 3axoH u Ilepuonndeckas cucteMa XMMHYECKUX 3JIEMEHTOB
H. W. MengeneeBa. CrpoeHue aroMoB. XuMHUYecKas CBs3b. OKHUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PCAKIIUN»

PacKpBIBaTh CMBICI OCHOBHBIX XUMHUECKHUX MOHSITHH: AP0 aToMa, JIEKTPOHHBIHN CIIOH
aToMa, aTOMHasi OpOUTAIb, PATUYC aTOMa, XUMHUIECKAsl CBSI3b, MOJIIPHAS U HETIOJISAPHAS
KOBaJIeHTHAsl CBS3b, AJIEKTPOOTPHUIATEILHOCTh, HOHHAS CBS3b, MOH, KaTHUOH, aHHOH,

CTCIICHb OKHCJICHH

3.2

3.3

3.4

KJ'IaCCI/I(l)I/IL[I/IPOBaTB XUMHYCCKHUEC DJICMCHTBI

ONMUCHIBATh M XapakTepu3oBaTh Tabnuunyo ¢opmy [lepuoandeckoid cHuCTEMBI
XMMUYECKHX JJIEMEHTOB: pa3iWdaTh MOHATHA «IJIaBHasd moArpymnma (Arpymma)» |

«mobounas noarpymnmna (brpyrima)y, «Manbie» 1 «OO0JIbIINE MEPUOIBI

PpacKpbIBaTb CMBICII HepI/IOZ[I/I‘IGCKOFO 3aKOHa I[I/I MeH;[eneeBa: ACMOHCTPUPOBATH
IIOHNMAaHHUEC nepnozu/mecxoﬁ 3aBUCUMOCTH CBOMCTB XHMHYECKHX DJIEMEHTOB OT HX

nonoxeHud B [lepuoguueckoit cucteme

3.5

3.6

COOTHOCHUTH 0603Ha‘{6HI/IH, KOTOPbIC HMCHOTCA B Ta6m/1ue «Hepno;mr{ecxaﬂ CucreMa
XUMHUYCCKUX DJICMCHTOB Z[I/I MCHZ[GJICGB&» C YHCIOBBIMU XAPAKTECPUCTUKAMU
CTPOCHUA AaTOMOB XHUMHUYCCKHUX DJICMCHTOB (COCTaB nu 3apsaa saapa, O6H.I€G qUCJIO

JJICKTPOHOB U pacpeACIICHUC UX I10 3JICKTPOHHBIM C.]'IOHM)

ONPECACIIATEL CTCTICHb OKUCIICHUA 3JIEMCHTOB B 6I/IHapHI)IX COCOANHCHUAX

3.7

OIpPCALIIATL BUJ XUMHUYECKOH CBSI3H (KOBaJ’ICHTHaﬂ u I/IOHHaH) B HCOPraHUYCCKUX

COCANHCHUAX

9 KJIACC

Kon
MPOBePSIEMOT0
pe3yjabTara

1

IIpoBepsieMble NpeAMETHBIE Pe3yJIbTAaThl 0CBOEHUSI 0CHOBHOI 006pa3oBaTeIbHOI
NMporpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusl

ITo Teme: «BeliecTBO 1 XUMHUYECKas pEAKIUS)

11

PacCKpbIBaTb CMBIC]I OCHOBHBIX XWMHYCCKUX TTOHSTHUI: PacTBOp, JJICKTPOJIUTHI,

HEDJICKTPOJIUTBI, DBJICKTPOJIUTUYCCKAsd Jgucconuanusa, peakum HWOHHOI'O 06M€Ha,




KaTaln3aTop, XMMHOYECKOe paBHOBECHE, OOpaTHMbBIe M HEOOpaTHMBIE pPEaKInH,
OKHCIINTEIbHOBOCCTAHOBUTEIBHBIE ~ PEAaKIMH,  OKHCIHTENb,  BOCCTAaHOBUTEID,
OKHCJICHHEC ¥ BOCCTAHOBJICHHE, aJUIOTPOIUs, aM(pOTEPHOCTh, XUMHYECKas CBS3b
(KoBaJICHTHAs, WOHHAs, METAIMYCCKas), KPHUCTAIUIMYCCKas peIiéTka, CIUIABHI,

CKOPOCTH XHUMHUUYECKOM peaKkunu

1.2

13

WITIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XMMHYECKHX IMOHATHH M NPHMEHSTH 3TH
TIOHATHS TIPY OITMCAHUH BEIIECTB M UX MPEBPALICHUH
COCTaBJISATh YPABHEHUS 3JICKTPOJIUTHUECKON AUCCOLUAINH KUCIIOT, Iefouei u comuei,

IIOJIHBIC U COKpaHIéHHI)Ie YpaBHCHUA peakunﬁ HOHHOT'O 0OMeHa

14

PacKphIBaTh CYIMIHOCTH OKHUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX peaxunﬁ TIOCPEACTBOM

COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca 3THX peaKuuii

1.5

IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH peaKuu

Ilo Temam: «HeMeTauibl 1 UX COCIMHEHUSI» U «MeTalIbl U HX COCANHCHUA»

21

2.2

XapaKTepu30BaTh (OMUCHIBATH) OOIIME M cheuupUYecKne XUMHYECKHe CBOMCTBA
IIPOCTBIX U CJIOJKHBIX BELIECTB, IOATBEPKAAsL ONIUCAHUE IPUMEPAMH MOJIEKY/IAPHBIX U
HMOHHBIX YPaBHEHHH COOTBETCTBYIOUINX XUMUUYECKUX PEAKIUI

COCTAaBIIAITh YPAaBHEHUS PEAKLUH, NMOATBEPKAAOIUX CYLHIECTBOBAHUE I'€HETHUYECKOMN

CBA3U MEXKY BEIICCTBAMU Pa3JIMIHBIX KJIACCOB

2.3

24

25

MIPOrHO3UPOBATH CBOICTBa BCHICCTB B 3aBUCHUMOCTHU OT HUX CTPOCHHUSA, BO3MOKHOCTU

MPOTCKAHUA XUMHUYCCKUX HpeBpaH.[eHI/Iﬁ B pas3/IMYHbIX YCJIOBUAX

ClleZIoBaTh MpPaBHUJaM IIOJNB30BAHUS XHMHUYECKOH Iocyfoil u JabopaTOpHBIM
000py/IOBaHHEM, a TaK)Ke IMpaBUiIaM OOpaIIeHHs C BELIECTBAMH B COOTBETCTBHHU C
MHCTPYKLHUSAMH 110 BHITIOJHEHHIO JTaOOPATOPHBIX XMMHUYECKHUX OIBITOB IO MOJIYYEHUIO

U COOMPAHUIO Ta3000pa3HBIX BEIISCTB (aAMMHUAKa M YIJICKHCIOrO ra3a)

MIPOBOJUTH PEAKLUH, MOATBEPKIAIOIINE KAUECTBEHHBIM COCTaB Pa3IUYHbIX BELIECTB:
pacrmo3HaBaTh ONBITHBIM MYTEM XJOpHI-, OpoMmua, HOAWI, KapOoHat, docdar,
CHITUKAT, CyIb(ar, THIPOKCHINOHBI, KATHOHBI AMMOHUS, HOHBI H3YYCHHBIX METAJLIOB,

IPUCYTCTBYIOIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILECTB

3.1

ITo Teme: «XuMus 1 OKpy>Karomas cpeia

pacKphIBaTh CMBICT OCHOBHBIX xumuueckux moHsTuil: [1JIK BemecTBa; Kopposus

MCTAJUIOB

3.2

NPUMCEHATL OCHOBHBIC OII€palin MBICIIHTEIHbHOMI JACATCIBbHOCTU — aHaAJIM3 U CHHTEC3,
CpaBHCHUC, 0606HICHI/IC, CUCTECMATU3alUI0, BBIABICHHUE TMPUYUHHO-CICACTBCHHBIX
cBs3ell  — JUIsL N3Yy4YCHUA CBOICTB BCIICCTB u XUMHYCCKUX pCaKHHﬁ;
€CTCCTBCHHOHAYYHBIC METOAbI IIO3HaHUs — Ha6J'IIO,Z[€HI/IC, HU3MEpEeHUeC,

MOJIENTMPOBAHHE, SKCTIEPUMEHT (PEaTbHBIA U MBICIICHHBIH)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KIIACC

Kon
1

IIpoBepsieMblii 3JIeMeHT CO/leP:KAHMS

HepBOHa‘IaJ’ILHHe XUMHNYCCKUC ITIOHATHSA

11

1.2

IIpeamer xumuu. Ponb XMMHUM B )KM3HU YeslOBEKa. XUMHS B CUCTeME HayK. Tena M BellecTBa.
®u3nyecKue CBOWCTBA BEUIECTB. ArperaTHOE COCTOSIHUE BEILECTB
Ilonstue o mMeromax mo3HaHUS B XUMHHU. UucThie BemecTBa U cMecu. CrocoObl pasiencHus

cMmecei

1.3

ATOMEI 1 MOJICKYIJIBI. Xumudeckne 371eMeHThl. CHMBOJIBI XUMHYECKHUX JJIEMCHTOB. HpOCTBIe u

CJIOKHBIC BE€IICCTBA. ATOMHO-MOJ’IGKyJ’IprHOG ydyeHHUC

1.4

15

Xumnueckass Qopmyna. BajJeHTHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHocuTenbHas aToMHasg Macca. OTHOCHUTENbHas MOJIEKYISIpHas Macca.

MaccoBas 0 XUMHYCCKOT'O 3JICMCHTA B COCAMHCHHU N

KonnuectBo BemectBa. Monbs. MomsipHass Macca. B3anMOCBs3b KOJIMYECTBA, MAacChl M UYWCIIA

CTPYKTYPHBIX €IUHHMII BellecTBa. Pacyérel o hopMysaaM XUMHUYECKUAX COCTUHECHUI

1.6

1.7

dm3nyecKkie U XUMUYCCKUC SBICHUSI. X AMIYSCKas pcaknus n eé IIPU3HAKH. 3aKkoH COXpaHCHUA
MacCbl  BCIICCTB. XuMHIECKHE YpaBHCHUA. KnaccmanauI/m XUMHUYCCKHUX peaKHI/Iﬁ

(coenuHEeHMS, PA3NOKECHHUS, 3aMEIICHHS, OOMEHA)

XUMHUECKUI 3KCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOM MOCymoil, ¢ mpaBWiIaMH paboThl B
nabopatopun W mnpuéMamMu obpamieHHsS ¢ Ja0OpaTOpHBIM O0OpyAOBaHHMEM, H3y4YCHHE U
onucanue GU3NIECKUX CBOMCTB 00Pa3I0B HEOPraHMYESCKHUX BEIECTB, HAOFOICHUE (DU3HUSCKIX
(TmaByieHUE BOCKa, TasHHE JIbJa, PACTUPAHHUE caxapa B CTYIKe, KHIICHUE W KOHICHCAITHS BOJIBI)
U XUMHYECKHX (TOpEHHE CBEUYH, IMPOKATMBAHHE METHON MPOBOJIOKH, B3aMMOJCHCTBHE Mela C
KHCJIOTOH) SBIICHUH, HAaOIIOJCHAE W ONMCAaHUE NMPU3HAKOB MPOTEKAHUS XMMHUYCCKUX PEaKInit
(pasnoxeHne caxapa, B3aUMOJICWCTBHE CEPHON KHCIOTHI C XJIOPUIOM Oapus, pasioXeHHE
rugpokcuna menu(ll) npu HarpeBanuu, B3aumopeicTBue xene3a ¢ pacrsopom conu memu(ll),
W3yUYeHHE CIIOCO00B pa3JeNiecHus cMecei (C MOMOIIBI0 MarHuTa, (MIIBTPOBAHKE, BEITIAPUBAHHE,
JTUCTWILISAIUS, Xpomatorpadus), MPOBEASCHUE OYMCTKUA TIOBAPEHHOW CONM, HAOIIOACHHWE |
OMKCAHKWE PE3yJIbTATOB MPOBEACHUS OIbBITa, WIIIOCTPHUPYIOIIETO 3aKOH COXPAHEHHS MacChl,

CO3/1aHNE MOJIeNIel MOJIEKY (IIapOCTEPIKHEBBIX)

2.1

2.2

Baxneiimue MpeACTaBUTCIIN HCOPIraHNYCCKNUX BCIICCTB

Bosmyx — cmecp rTazoB. CoctaB Bo3myxa. Kucmopom — 37I€MEHT M IPOCTOE BEIIECTBO.
Haxoxxnerne kuciaopoaa B npupoze, pusndeckne u XUMHIECKHe CBONCTBA (PEaKIMy TOPEHN).
Oxkcunpl. [Ipumenenue kucnopona. CrocoObl MOMydeHHUs KHUCIOpoAa B Jaboparopur
npoMsIieHHoCcTH. KpyroBopoT kuciopoxa B mpupoae. O30H — amoTponHas MOTU(pHUKAIHS
KHCJIOpoaa

TeroBoit  3¢p¢dekT XUMHYECKOH peakuumd, TEPMOXMMHUYECKHE YpaBHEHUs, 0JK30- U

SHAOTEPMHYECKUE peakiuy. TOIUIMBO: YTOJib W METaH. 3arpsA3HEHHE BO3IyXa, YCHIICHHE

MapHUKOBOTO 3¢ eKTa, pa3pylIeHne 030HOBOTO CIIOSI




2.3

Bomopon — 37eMEHT M IPOCTOE BeIIecTBO. HaxoskmeHue BOmopoma B NPHUPOAC, (GH3HYECKHE U

XMMHYECKHE CBOWMCTBA, IIPIMEHEHNE, CTIOCOOBI IToTydeHHs1. KIcnoTs! u comu

2.4

2.5

MounspHaslii 00bEM ra3oB. PacyéThl 10 XMMUYECKUM YpaBHEHUSAM

®uznyeckue CcBOMCTBAa BOAbl. Boma kak pactBopurenb. PacTBopbl. HaceleHnsle u
HEHACBIIIEHHbIE pacTBOpPHL. PacTBopuMocTh BemecTB B Bojae. MaccoBas [0 BellecTBa B
pacTBope. XumHuueckue cBoiicTBa Bojbl. OcHOBaHMA. Ponb pacTBOpPOB B IPUPOAE U B KU3HU
genoBeka. KpyroBopoT Bonbl B NpHpoJE. 3arpsi3sHeHHe NpUpOAHBIX BoA. OXpaHa M OYMCTKA

MPpUPOJAHBIX BOJ

2.6

Knaccudukamus Heoprammdeckmx coemmHeHmd. Oxcuapl.  Kiaccudukanms — OKCHIOB:
conmeoOpasyromue  (OCHOBHBIE, KHCIIOTHBIC, aMQOTEpHBIE) W  HecoieoOpas3yroume.

Homenknarypa okcunos. @uznyeckue 1 XUMUUECKHE CBOMCTBA OKCUIOB. [loaydeHne okcuaos

2.7

2.8

OcHoBanust. Knaccudukanus ocHOBaHMiA: IIENOYM W HEPACTBOPUMBIC  OCHOBAHUS.
Homenknatypa ocHoBaHuil. ®@uU3MYECKHME M XUMHUYECKHE CBOWCTBa OocHOBaHMM. Ilomyuenue

OCHOBaHUK

Kucnorsl. Kiaccudukamms xucnor. Homenknatypa kucior. Pusmyeckue W XUMHUYECKHE

cBoiicTBa kucioT. Psan akrusHoctn MetamioB H.H. bekerosa. Ilomyuenue kucior

2.9
2.10

Conu. Homenknartypa coneit. duznueckue u xXuMudeckue cBoiictsa conell. [lonyuenue coneit

I'eneTnueckas cBSI3b MEXKIY KJIaCCaMH HCOPTaHUYCCKUX COCI[I/IHGHI/Iﬁ

211

XuMHUUECKUH SKCIEPUMEHT: KadeCTBEHHOE OMpEICNICHUE COMACPKAaHUS KUCIOpPOda B BO3IYXE,
MOJy4eHNEe, COOMpaHWe, pACIO3HABAaHME M W3YYCHHE CBOWCTB KHCIOPOAa, HaOIOICHHE
B3aMMO/ICHCTBHS BEIIECTB C KUCIOPOJOM M yCIIOBUS BOSHHKHOBCHHS M MPEKpAIICHUS TOPCHUS
(moxapa), O3HaKOMIIeHHE ¢ oOOpa3lmaMd OKCHAOB M OIMCAaHHE WX CBOWCTB, IONy4YCHHE,
coOupaHue, paclo3HaBaHHE W HW3YyYEHHE CBOMCTB Bomopoaa (TOpeHme), B3amMOJACHCTBHE
Bogoposa ¢ okcuaoM menu(ll) (Bo3aMOKHO HCHONB30BaHWE BHIIEOMATEPHANIOB), HAOIOJCHUE
00pa3IoB BEIECTB KOJIUIECTBOM | MOJIb, HCCIIEJOBaHHE OCOOCHHOCTEH PacTBOPEHHS BELIECTB C
pa3JIMyHON pPacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMpPENENEHHONM MaccoBOMl noneit
PacTBOPEHHOTO BEILIECTBA, B3aMMOAEHCTBHE BOJBI C METAIaMU (HATpUEM M KallbLUEM)
(BO3MOYHO MCIIOJIb30BaHHE BHICOMATEPHAJIOB), ONPE/ICIICHHE PACTBOPOB KHCJIOT U LIeJoYei ¢
MOMOIIBI0 HMHIMKATOPOB, HCCJEJOBaHHE OO0pa3loB HEOPraHWYECKMX BELIECTB pPa3JIMYHBIX
KJIACCOB, HAOJIOIEHUE W3MCHEHHUS OKPACKH WHIUKATOPOB B PACTBOpaX KHUCIOT W INEIOYEH,
n3ydeHue B3ammoxeicTBus okcuna meau(ll) ¢ pacTBopoM cepHOIl KHCIIOTBI, KHCIOT C
METaJUIaMH, peaKknuii HeHTpalu3aunuy, MOJy4eHHEe HEPacTBOPUMBIX OCHOBAaHHMH, BBITECHECHHE
OJTHOTO MeTajula JAPYrMM W3 PacTBOpa COJH, PELICHHE JKCIePHMEHTAJIBHBIX 3a7ad 10 TeMe

«BakHeHIre KiIacchel HEOPraHn4CCKUX COCHHHCHHﬁ))

Ilepuonuueckuii 3akoH u Ilepuoguueckas cuctema xumudeckux eMenToB .M. Menneneesa.

CTpOGHI/Ie aTOMOB. XUMHUYeCcKas CBsI3b. OKUCINTEILHO-BOCCTAHOBUTEIHHBIE pCakuun

3.1

HepBHe IIOIIBITKH Knaccmbm(aunn XHUMUYECKUX sieMeHToB. IlonsTue o rpynmnax CXOJHbIX
3JICMCHTOB (IIICJ'IO‘IHBIG U MCJIOYHO3CMCIIbHBIC METAJUIbl, TaJIOI'CHbI, HWHEPTHLIC Fa3I:I).

DNIeMEeHTBI, KOTOpbIe 00pa3ytoT aM(pOTEpHBIE OKCUIBI U THIPOKCHIBI

3.2

Ilepuonuueckuii 3akoH. Ilepuonnueckas cucrtema xumuueckux siementoB .M. Menneneesa.

KOpOTKOHepI/IOL[HaH n JJIMHHONEpHUOAHAas (bOpMI)I Hepnoanqecxoﬁ CHUCTEMbI XHWMHWYCCKUX




anemenToB J.M. Menzaeneesa. [lepuoast u rpyribl. @U3HUEeCKUd CMBICI MOPSIKOBOTO HOMEDA,

HOMEPOB TIEPHO/Ia U TPYIIIBI 3JIEMEHTa

3.3

3.4

3.5

Crpoenne aromoB. CocraB aTOMHBIX sizep. M3orombl. DnekTpoHbl. CTpOeHHE 3JIEKTPOHHBIX
obomouex aToMoB TepBBIX 20 XuMmMuueckux 3eMeHTOB [lepmommdeckoit cucremsr JI.U.
MengeneeBa. XapakTepUCTHKa XUMHUYECKOTO 3JIEMEHTA 10 €ro nojoxeHuto B Ilepuonnyeckoit

cucteme J[.1. MenneneeBa

BaKOHOMepHOCTI/I U3MCEHCHHUA paJnyCa aTOMOB XHMHWYCCKHUX DJJICMCHTOB, MCTAUIMYCCKUX U
HEMETAJIMUECKUX CBOMCTB IO rpynmnamM " Imnepuogam. 3HaueHne Hepnoanqecxoro 3aKOHa H
HepHO}IH‘IECKOﬁ CUCTEMbl XUMHUYCCKUX DJJICMCHTOB [JIA PA3BUTUA HAYKU WU HNPAKTUKU. ﬂI/I

MenzeneeB — y4€HbIN U rpaskJaHUH

Xumndeckas cBsi3b. KoBaneHTHas (MOJSIpHAS M HETIONMAPHAS) CBSI3b. DIIEKTPOOTPHIIATEIEHOCTD

XHUMHUYECKHUX dJIeMeHTOB. MloHHas CBS3b

3.6

3.7

9 KIIACC

Kon

Crenenp oxucineHus. OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. Ilponeccsl OKUCIEHHS U
BOCCTaHOBJIEHUsI. OKUCIUTENHN U BOCCTAHOBUTENH

XUMUUCCKUH OIKCICPUMEHT: H3yYCHHE OOpa3I[OB BEIIECTB METAJJIOB M HEMETAaJlIOB,
B3aUMOJICIICTBUE THJIPOKCH/A IIMHKA C PacTBOpPaMHU KHUCJIOT M ILIEJIOYel, MPOBEIECHUE OMBITOB,
WTIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (TOpeHre, peakinu

Pa3NoXKeHUs], COCIMHEHU)

HponepﬁeMuifl IJIEMEHT CO/ICPKaHUA

11

BCH.ISCTBO U XUMHYCCKAs peaKkiusl. HOBTOpeHI/Ie

Ilepuoguueckuii 3axkoH. Ilepuonnyeckas cucremMa xumudeckux ieMeHtoB [I.M. Menneneesa.
CrtpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB XHMHUYECKHX JJIEMEHTOB IEPBBIX
TpEX MEepHOJIOB, KaIHs, KaIblIUI U UX COCJMHEHUI B COOTBETCTBHUH C MOJOKEHHUEM 3JIEMEHTOB B

[lepronndeckoil cucteMe u CTPOCHHEM HX aTOMOB

1.2

CTpOCHI/IC BE€IICCTBA: BHUJBI XAMHYECKOM CBS3H. THIBI KPUCTAIIIIMYCCKUX pCH.IéTOK,
3aBHCUMOCTh CBOICTB B€IICCTBA OT THIIA KpI/ICTElJ'IJ'II/I‘IGCKOﬁ peI.HéTKI/I n BHIA XAMHYCCKON
CBs3MU. Knaccnq)m(aum W HOMCHKJIATypa HCOPraHMYCCKHUX BCLICCTB (MemﬂyHapoz(Ha;{ n
TpI/IBI/IaJ'IBHaH). XUMHUYeCKHue CBOMCTBaA BEOICCTB, OTHOCANIUXCA K PasjiMdHbIM KjaccaM

HEOPraHN4YCCKUX COC}IHHGHI/Iﬁ, TCHECTUYECCKAA CBA3b HCOPTAHNUYICCKUX BECUICCTB
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Krnaccudukanms XuMHYECKHX peakIuid 10 passIMuHbBIM IpHU3HaKaM (TI0 YHCIy M COCTaBy
YUYacTBYIOIIMX B PEAKIUHM BEUIECTB, 110 TEIUIOBOMY 3((eKTy, 1O H3MEHEHWIO CTeleHeH
OKHCJICHHsS XMMHUYECKHX 3JIEMEHTOB, 10 OOpaTMMOCTH, 10 YYacTHIO KaTajiuszaTopa). JK30- U
9HIOTEPMHUUYECKHE PEaKLUU, TEPMOXUMHUUECKUE ypaBHEHMA. [IOHATHE O CKOPOCTH XUMHUUECKOU
peaxiuu

[Tonatne 06 0OpaTHMMBIX M HEOOPATHMBIX XUMHYECKHX peakiisix. [IoHATHE 0 TOMOTEHHBIX H
TeTepOreHHBIX peaknusax. lIoHATHE O XMMHUYecKOM paBHOBecHH. (DakTOphI, BIUSIOMNE Ha

CKOpPOCTb XAMHUYECKOM PpeaKkuru U MOJIOKCHUC XUMNYCCKOT'O PABHOBECHUA

1.5

OKUCIUTEIBHO-BOCCTAHOBUTEIIHBHBIC pCakuu, 3J'IeKTpOHHBII71 OaaHc OKHCJIIUTCIIBHO -




BOCCTAHOBHUTEIBLHOMN pCaKkquun. CocraBlieHHE ypaBHeHI/Iﬁ OKHCJINTCIIBHO-BOCCTAHOBUTCIIbHBIX

peaKIHmil ¢ HCIIOIb30BaHIEM METOA dJIEKTPOHHOTO GanaHca

1.6

1.7

Teopust 3NEKTPONUTUYUCCKON TUCCOIMAIUKM. DJICKTPOJIUTHI M HEIJICKTPOIUTHL. KaTHOHBI,
aHWOHBI. MeXaHW3M IHCCOUMAIMH BEIIECTB C pa3IMIHBIMH BHAAMH XUMHYECKOW CBSI3MH.
Crenens aucconnarnun. CHiIbHBIE U cIa0ble AIeKTPONIHUTHL. Peakiini HOHHOTO 0OMeHa. Y CIIOBUS
MIPOTEKAHUS PEaKINii HOHHOTO 0OMEHa, TIOJHBIE M COKpAIIEHHbIC HOHHBIC YPaBHEHHS PEaKIIUii.
CBoiicTBa KHCJOT, OCHOBAaHHI W COJEH B CBETE IPEACTABICHUA 00 HICKTPOIUTHYESCKON

quccouuanuu. KauectBeHHble peakuuu Ha HOHBL [loHATHE O ruaponu3e coneit

XUMUUECKUH OSKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSMHU KPUCTAUIMUECKUX PEHIETOK
HEOPraHUYECKHUX BELIECTB — METAJUIOB U HeMeTauioB (rpadurta M anMasa), CJIOXKHBIX BEIIECTB
(xyopuga HaTpWs); HCCICNOBAaHWE 3aBUCHMOCTH CKOPOCTH XHUMHYECKOH pEakmuu OT
BO3/IEHCTBUS pa3NNIHBIX (PAKTOPOB; HCCIIEIOBAHHIE IICKTPONPOBOIHOCTH PacTBOPOB BEILECTB,
mpomecca  JUCCONMALMHM  KHCIOT, IHenoded H  coiied  (BO3MOXKHO — HCIOJIb30BAHHUC
BH/ICOMATEPHAIIOB); NPOBEICHNE OIBITOB, MIUTIOCTPUPYIOIIUX MPHU3HAKK MPOTCKAHUS PEAKIUH
HOHHOTO oOOMeHa (oOpa3oBaHME OCajKa, BBIACICHHE Tra3a, OOpa30BaHHWE BOABI); OIIBITOB,
WITIOCTPUPYIOIINX TTPUMEPBI OKHCINTEIHHO-BOCCTAHOBUTENBHBIX peaknnii (ropeHne, peakunu
Pa3JIOKEHUs, COCOMHEHMS); pPACIO3HABAHHE HEOPraHWYECKHMX BEIIECTB C  IOMOIIBIO

Ka4uyCCTBCHHBIX peaKuHﬁ Ha MOHBI; PCHICHUC SKCIICPUMEHTAJIbHBIX 3aJ1a4
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2.2

2.3

Hemeramisr u ux COCIMHCHUA

OOmiast xapakrepucTuka ranoreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEIECHH
okucneHus. CTpoeHue U (HU3NUECKUE CBOWCTBA MPOCTHIX BEUICCTB — TaJIOTCHOB. XHUMHUYCCKUE
CBOMCTBAa Ha MpHUMepe XJopa (B3aUMOJECHCTBHE C MeETaUIaMH, HEMeTaUIaMH, IIeI0YaMu).
Xnoposogopoa. ComnsiHasi KHCIIOTa, XUMUYECKHIE CBOMCTBA, MONy4YeHHe, IpUMeHeHne. JleiicTBue
XJIOpa W XJIOPOBOJOPOJA HA OPTaHU3M dYelloBeKa. BakHeilmme XJIOpHIBI M UX HAXOXKACHUE B
IIpUpoIe

OOmrast  xapakrepuctuka 2dieMeHTOB VIA-rpymmbel.  OCOOCHHOCTH  CTPOCHHS — aTOMOB,
XapakTepHbIe cTerneHn okucieHus. CTpoeHne M (QU3MUECKHEe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAa U cephl. AJIJIOTPONHbIE MOAU(DHUKALINK KHUCIOPOAA U cepbl. XHMMHUYECKHE CBOHCTBA
cepbl. CepoBosiopofi, cTpoeHHe, (HU3MYECKHe M XUMHYECKHe cBoicTBa. OKCHIBI Cepbl Kak
NPpEeACTAaBUTEIIN KUCJIOTHBIX OKCHUIO0B. CepHaﬂ KHCJI0TAa, (bPISI/ILIeCKI/Ie U XUMHYECKHE CBOMCTBA
(obmme Kak TpeACTaBUTENS Kiacca KHCIOT W crenudpudeckue). XUMHYECKHE PeaKiuu,
JIe)KaIlie B OCHOBE INPOMBIIUIEHHOTO CIOCO0a TONyYeHHsI CEepHOIl KHUCIOTHL. I[IprMeneHue.
Conmu cepHON KHCIIOTHI, KaueCTBEHHas peakiys Ha cynbdar-noH. HaxoxxaeHme cepsl m eé
COEIUMHEHUN B mpupoje. XUMUYECKOE 3arps3HEHUE OKPYXKArOIEH cpelibl COEIUHEHUIMU CEPBl

(KI/ICJ'IOTHLIC JAO0XKIH, 3arpa3HEHUC BO3yXa U BO,Z[OéMOB), CIIOCOOBI €ro MMpeaOTBpAIICHU

O6mast  xapakTepucThKa 3JeMeHTOB VA-rpymmbl. OCOOGEHHOCTH CTPOEHHS aTOMOB,
XapakTepHBIE CTENEeHH OKHUCICHHA. A30T, pacIpoCTpaHEHHe B NpHUpoAe, (usndeckue wu
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMHUAK, ero GU3NIECKHe U XUMUIECKHE
CBOMCTBA, MoJTydeHue 1 npuMeHeHne. Coian aMMOHUS, UX (pU3HUecKie U XMMUYEeCKHe CBOWCTBA,
npuMeHeHrne. KauecTBeHHas peakiysi Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ TOIydeHHe,
¢usnyeckne M XUMHUYECKHE CBOWCTBa (OOIIME Kak IpelCTaBHTENsl Kilacca KHCIOT U

CHCIII/I(i)I/I‘ICCKI/Ie). Hcnonb3oBanue HUTPATOB H COojJic aMMOHHS B KayecTBe MHHEPpAIbHBIX




yao0peHnid. XUMHUIECKOe 3arps3HeHHE OKPYKAIOIIEeH Cpebl COSTMHEHUAMHU a30Ta (KUCIOTHBIE

JOXIH, 3aTrPSI3HEHHE BO3yXa, IOYBHI  BOJTOEMOB)
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2.5

2.6

2.7

dochop, amoTponHsie Moaudukanuu Gocdopa, GpusrMuecKkue U XUMHICCKHE cBONCTBa. OKCHIT
¢dochopa(V) um dochopHas kucmora, QUMUECKHE W XHMHUYECKHE CBOICTBa, MOIy4ICHHUE.

Hcnonp3oBanue GocdaToB B KaueCcTBe MUHEPAIBHBIX yIOOpeHMI

OOmast xapakrepuctuka 2ieMeHTOoB IVA-rpynmel.  OCcOOEHHOCTH  CTPOEHHsSI aTOMOB,
XapaKTepHbIe CTEIICHN OKHCIICHHS. YTIIEPOJ, AJUIOTPOIHbIE MOIU(HUKAIIMH, PACTIPOCTPAHEHHE B
npupoJie, puznueckue 1 XuMHYecKue cBoicTBa. AncopOuus. Kpyrosopor yrineposa B mpupoze.
Oxcusl yriaeposaa, ux Gpu3M4eckue u XMMUYECKHe CBOIMCTBa, NECTBHE Ha YKMBBIE OPTraHU3MBI,
MOJNyYCHHE W TPUMEHEHHE. DKOJOTHYECKHE MpoOaeMbl, cBi3aHHbie ¢ okcuaoM yriaepoaa(lV);
THIIOTE3a TTI00ATbHOTO TOTEIUICHHS KJIMMaTa; MapHUKOBBIN 3(QekT. YrompHas KHCIOTa U €€
conM, WX (PU3MUECKHE M XHMHUYECKHE CBOWCTBA, IONyUYCHHE M TNpHMeHeHHe. KauecTBeHHas
peaknust Ha KapOoHaT-woHbL. ~ Vcmomb3oBaHMEe  KapOOHaToB B OBITY, MEIHIUHE,

MIPOMBIINIIICHHOCTH U CCIIbCKOM XO3SIHCTBE

ITepBoHauanbHBIE MOHATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX yriepojaa (MeTaH,
9TaH, ATWIEH, aleTWIEH, STaHOJ, TIMLEPHH, YKCYCHas KucioTa). MX cocTaB W XMMHUYECKOE
ctpoenue. [ToHATHE O OHOJOrMYSCKH Ba)KHBIX BEINECTBAX: JKUpaX, OCNKax, YrieBogax — M HX
poiii B OKU3HU 4eloBeKa. MaTepuanbHOE EJAMHCTBO OPraHMYECKUX M HEOPraHWYeCKUX

COEIUHEHU I

KpemHuii, ero ¢usndyeckue U XUMHYECKHUE CBOMCTBa, NoyueHne W npumeHeHue. CoequHEHHs
KpeMHus B npupoje. OOmmue npeacrasinenus: 00 okcune kpeMuus(1V) u kpeMHHEBOH KucoTe.
Cwimkatel, HMX UCIOJb30BaHHE B OBITY, MeAMIMHE, NPOMBINUICHHOCTH. BaxHeiimmue
CTPOUTENbHBIE MaTepHalbl: KepaMHuKa, CTEKJo, IleMeHT, OeToH, jkene300eToH. [Ipobiembl

0€301MacHOTO MCITOIh30BAHMS CTPOUTCIIbHBIX MAaTCPHUAJIOB B MMOBCEIHEBHOM KU3HH

2.8

XUMUYeCKUH SKCIEPUMEHT: M3YYeHHE 00pPa3loB HEOPTaHMYSCKUX BEIIECTB, CBOWCTB COJITHON
KHCJIOTHI; TIPOBEJICHHE KAYECTBCHHBIX PEAKIM Ha XJIOPHI-UOHBI ¥ HAOJIOJACHUE MPU3HAKOB HX
MPOTEKaHUA, OIIBITHI, OTpPaAXKAOIIUC q)HSHHeCKI/Ie M XUMHUYECKHE CBOMCTBA TaJOr€HOB U HX
COeIMHEHUI (BO3MOXHO HCIIONB30BaHHE BHAEOMATEPHUATIOB); O3HAKOMIICHHE C oOpa3uamu
XJIOpUJIOB (TaJIOTEHUIOB); O3HAKOMJIEHHE C OOpasllaMu Cepbl U €€ COCTUHEHHSIMH (BO3MOXKHO
WCTIONIb30BaHNUE BHUEOMAaTEpHaoB); HaOMIOEHHWE Tpollecca OOYrJIMBaHUS caxapa TMoj
JEHUCTBUEM KOHLUEHTPUPOBAHHOM CEPHOM KHUCJIOTBI; H3Y4YEHHE XHUMUYECKUX CBOMICTB
pa30aBiIeHHON CEepHON KHCIOTHI, TPOBEICHWE KAYeCTBEHHOH pEakuWu Ha Cynb(aT-uoH H
HaOIoIeHNe TIpH3HAaKa €€ MPOTEKaHWS; O3HAKOMIICHHE C (M3MYECKHMH CBOICTBaMH a30Ta,
¢dochopa m ux coenuHeHHH (BO3MOXKHO MCHOJIB30BaHNE BHEOMATEpHaOB), oOpa3namMu
a30THBIX M (OCHOPHBIX yAOOpEeHHWH; NoNydeHHe, cCOoOMpaHWE, paclo3HaBaHWE WM H3Yy4EHHE
CBOICTB aMMMaKka; IPOBEJECHUE KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS M (ocdar-HOH U
N3y4YeHUE NPU3HAKOB MX MPOTEKaHMs, B3aUMO/ICHCTBIE KOHIIEHTPHPOBAHHON a30THOW KHMCIIOTHI
¢ MeJbIo (BO3MOXKHO HCIIOJIb30BAHHME BUAEOMATEPHAIIOB); U3YUYCHHE MOJEIeH KPUCTANTMUECKUX
pemérok anMasa, rpadura, QyniepeHa; 03HaKOMIICHHE C TIPOLIECCOM a/ICOPOIMN PaCTBOPEHHBIX
BEIIECTB AKTHBHPOBAaHHBIM YIJIEM M YCTPOHCTBOM IPOTHBOTa3a; IONy4deHHe, coOmpaHue,
pacro3HaBaHHE U M3y4YECHHE CBOWCTB YTTIEKMCIIOTO Ta3a; MpOBeIeHNE KaYeCTBEHHBIX PEaKIiii Ha

Kap60HaT- U CUIUKAT-UOHBI MW M3YYCHHE IIPU3HAKOB HMX IIPOTCKAHUA, O3HAKOMJICHHC C




MIPOAYKITHEH CHIMKATHON MPOMBIIIJICHHOCTH; PEIICHHE SKCICPHUMEHTANBHBIX 3a7ad 10 TeMe

«BaxHelmme HeMeTaIbl U UX COCTUHCHHS)

3.1

MeTaibl M UX COCTUHEHUS

OO0mas XapakTepuCTHKa XUMUIECKHAX 3JIEMEHTOB — METaJVIOB Ha OCHOBAHHWU UX ITOJIOKCHHS B
Ilepuognueckoit cucreme xumuueckux snemeHToB .M. MeHneneeBa M CTpOEHUS aTOMOB.
Crpoenue MetamioB. Metamndyeckass CBSI3b M MeETaJlIMYecKash KpHCTajuIMdecKas perérka.

DIEeKTPOXUMHUUECKHUM Pl HAMIPSHKEHUH METaIIOB

3.2

3.3

3.4

Om3nyeckie W XAMHYECKHE CBOMCTBa MeTayuioB. OOmme cnocoOBl MOJMYYCHHS METaIOB.
[MoHsiTHE 0 KOPPO3UH METAILIOB, OCHOBHBIE CIIOCOOBI 3aIUThI UX OT Koppo3uu. CIaBsl (cTalb,

Y9yTYH, JIOPaTIOMHHNH, OpOH3a) U UX MPUMEHEHHE B OBITY M MIPOMBIIUICHHOCTH

Illenounsle MeTamnsl: monoxeHue B Ilepuoguueckoil cucteMe XMMHUYECKHX 31eMeHToB J[.U.
MeHneneeBa; CTpPOCHHE HX aTOMOB; HaxoxJeHHEe B mpupoge. Pusndeckne U XUMHUYECKHE
CBOHCTBa (Ha MpUMepe HaTpus U Kaius). OKCHIBI U THAPOKCHIB! HaTpus U Kanus. [Ipumenenne

MCJIOYHBIX METAJIJIIOB U UX COGI[I/IHCHI/Iﬁ

II{enouHO3eMENBHBIE METAUIBI MATHUM YU KalbLUi: mojoxeHue B Ilepuonuueckoil cucrteme
xumuueckux anemeHToB .M. MeHneneeBa; CTpOo€HHE HUX aTOMOB; HAaXOXACHUE B MPHUPOJE.
®u3nueckue U XUMHUYECKHUE CBOMCTBA MarHus M Kajiblivs. BaxHeline coeaMHEHUs KaJIbLIMs

(oxcu, TuApoKcHI, cosn). JKECTKOCTD BOMIBI U CIOCOOBI €€ yCTpaHSHHS
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AmomuHuit: nonoxxenue B Ilepuognyeckoit cucteme xuMuueckux sneMeHToB J[.M. Menneneesa;
CTpOCHHE aToMa; HaXOXIeHHe B mpupone. Pu3ndeckne M XUMHYSCKHE CBOWCTBA AIFOMHHISL

AM(l)OTepHLIG CBOMCTBa OKCHJa U ruIpOKCua aJIIOMUHUA

3.6

3.7

XKenezo: monoxxenne B Ileproandeckoii cucteme xumuueckux snementos J[.M. Menneneesa;
CTpOEHHME aToOMa; HaxokKAeHHe B mpupope. dusnueckre M XUMHUYECKHE CBOWCTBA >Kelesa.

Oxcuppl, runpokcunsl u con xene3a(ll) u sxemesa(lll), ux cocras, cCBONWCTBa U OTyICHUE

XUMHUYCCKUI OKCICPUMEHT: O3HAKOMJIICHHE C 00pa3l[aMu METalIoB W CIUIaBOB, HUX
(GU3NYEeCKUMH  CBOMCTBAMH; U3YyYCHHE pPE3YJIbTATOB KOPPO3HHM META/UIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BUICOMATEPHUAIIOB), OCOOCHHOCTEH B3aMMOACHCTBUS OKCH/IA KaJIbIMs U HATPHUS
¢ BOIOW (BO3MOXXHO HCIIOJb30BAHHE BHICOMATEPHAIIOB);, HCCIICAOBAHHE CBOWCTB KECTKOM
BOJIBI; TIPOIIECCa FOPCHUS JKejie3a B KHCIOPOe (BO3MOXKHO HCIIOJIH30BAHHE BHICOMATCPHAIIOB);
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIMil HA HOHBI (MArHUS, KAJbIUS, AIIOMHHUS, [UHKA,
xene3a(ll) u sxeneza(lll), memu(ll); HaOmoneHWE W OMKMCAaHUE TMPOLECCOB OKPAIIWBAHUI
IUTAMEHH MOHAMHU HATPHS, Kallus M KaIbIUs (BO3MOXXHO HCIOJIB30BAHUE BHICOMATEPHAIIOB);
UcclieioBaHne aM(OTEPHBIX CBOWCTB T'HMIPOKCUAA aIOMUHHS M THIPOKCHIA IWHKA; PEIICHUE

OKCIICPUMEHTAJIbHBIX 3a/1a4 110 TEME «BaxkHele METauIbl M MX COCIUHCHUA

XUMUS U OKpY>Karollas cpena

4.1

Hosrie MaTtepuralibl U TEXHOJIOTHU. BGIIICCTBa 1 MaTepualibl B HOBCGHHCBHOﬁ JKH3HHU 4YCJIOBCKA.
Xumus u 310POBLEC. be3onacHoe ucnonap30BaHME BEIIECTB U XMMHUYECKUX pCaKIII/Ifl B 6I:ITy.

HepBaﬂ MOMOIIb P XUMHUYCCKUX OKOr'aX U OTPABJICHUAX

4.2

OCHOBBI 3KOJOTMYECKOH I'paMOTHOCTH. XMMHYECKOe 3arps3HeHne okpyxaromeit cpexst [T1K.
Ponb XuMun B pemieHMH SKOJIOTHUECKHX mpobiieM. [IpupoaHble MCTOYHHMKH YTIIEBOJOPOJIOB

(yronmb, mnpupoAHBIH Ta3, He(Th), NPOAYKTHl MX mepepaboTku, HX pOJIb B OBITY U




IIPOMBINUICHHOCTH

4.3

XUMHYECKHI OKCIICPUMECHT: HU3YYCHUC o6pa3u013 MarepuajioB (CTeKJ'IO, CIIZIaBbl MCTAJlJIOB,

MIOJIMMEPHBIE MaTepHalIbI)




IMPOBEPAEMBIE HA OI'S 1O XUMHWHU TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSA
OCHOBHOW OBPA3OBATEJBHOM TPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Kox
NMpoBepPsieMOro
TpedGoOBaHUsI

IIpoBepsiemble TpeOOBaHMS K NPeAMETHBIM pe3yJibTaTaM 02a30BOI0 YPOBHSI
0CBOEHMSI OCHOBHOI 00pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 00111€r0
oOpa3zoBaHus Ha ocHoBe PI'OC

1
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1.2

IIpencraBnenue:

0 MO3HABAEMOCTH SIBJIICHUH NPUPOJIBI, TOHUMaHWEe OOBEKTHBHOW 3HAYMMOCTH OCHOB
XMMHUUYECKOI HAayKM Kak oOO0JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa
o0med KynabTypbl W IPAaKTHUECKOM AEATEIBHOCTH YEJIOBEKa B  YCIOBHSX
COBPEMECHHOTO OOINECTBA; MOHMMAaHHWE MECTa XHUMHHU CPEIU APYTHUX ECTECTBEHHBIX
HayK

0 HaYYHBIX METOJaX MO3HAHUS, B TOM UYHCJIE 3KCIEPHUMEHTAIBHBIX U TEOPETHYECKHX
METOJlaX HCCJICOBAaHMs BEIIECTB U M3YYEHUS XHMHYECKHX pEaKkIui; yMeHHe

HCIIOJIB30BAaTh MOACIN AJIA 00BICHEHHUS CTPOCHUA aTOMOB U MOJICKYJI

13

0 cdepax npoheccnoHATBHON NeATENTbHOCTH, CBA3aHHBIX C XUMHEH U COBPEMEHHBIMHU
TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTIDKCHHSAX XUMHYECKOW HAyKH, YTO ITO3BOJUT
oOyJarompMmcs ~ paccMaTpuBaTh  XHMHIO  Kak  cdepy  cBoedl  Oymymie
NpoQeCcCHOHANBLHON JESTEIbHOCTH W CleNlaTh OCO3HaHHBIH BBIOOD XHMHHM Kak

poUILHOTO NPEMETa MPH MEPEX0ie Ha YPOBSHb CPEIHETO 00IIero 00pa3oBaHus

2.1

2.2

Bnagenne cucteMoll XHMHUYECKHX 3HAHHMH H YMCHUC TIPUMCHATH CHUCTEMY

XUMHYCCKUX 3HaHPII>'I, KOTOpas BKIIIOYACT:

BaKHEHIIINE XUMUYECKUE TTOHATHUS: XUMUYECKHUI JIEMEHT, aTOM, MOJIEKYJIa, BEIIeCTBO,
IIPOCTOE U CJIOKHOE BEIIECTBO, OJAHOPOJHAS U HEOIHOPOJHASI CMECh, OTHOCUTEIIbHBIE
aTOMHAasi M MOJIEKYJISIpHas Macchbl, KOJIMYECTBO BEILECTBA, MOJIb, MOJLSIpHAas Macca,
MOJISIPHBIH 00BEM, OKCHJI, KACIIOTA, OCHOBAHHUE, COJIb (CPEIHsN), XMMUUECKAsT PeaKIus,
PEeaKIuU COCTUHEHHS, PEAKINH Pa3lIOKCHHUS, PEaKINU 3aMEIICHHs, Peakiin oOMeHa,
TETIOBOU (D (EKT peakiud, SK30- U DHIOTCPMHICCKUE PEaKIHH, PacTBOP, MaccoBast
JIOJs XMMMYECKOrO 3JEMEHTa B COEAMHEHHM, MaccoBas JOJII M IPOLEHTHAas
KOHILIEHTpALIUs BEIIECTBA B PacTBOPE, SAPO aTOMa, HJIEKTPOHHBIN CIION aTroma, aTOMHas
opOuTanp, pagmyc aToMa, BaJCHTHOCTb, CTCIICHb OKHCICHHS, XUMHYECKas CBS3b,
3JIEKTPOOTPULIATENILHOCTD, MOJISAPHAs U HEMOJSAPHAsl KOBAJIEHTHAs CBS3b, HIOHHAS CBSI3b,
MeTaJUTIYeCKasl CBsI3b, KPUCTAILUTMYCCKas PEIIETKA (aTOMHAS, HOHHAS, METAILTHYCCKAs,
MOJIEKYJISIpHAsi),  WOH,  KAaTHOH, AaHHWOH,  DJJEKTPOJUT W  HEIJIEKTPOJIHT,
DNEKTPOJMTHYECKAs JUCCOIMAIUS, PEAKIMH HOHHOTO OOMEHAa, OKHCIIHUTEILHO-
BOCCTAHOBHUTEINLHBIE PEAKIMHM, OKHUCIUTEIb W BOCCTAHOBHUTENb, OKHUCJICHHE U
BOCCTAHOBJICHHE, 3JIEKTPOJIN3, XUMHUIECKOE paBHOBECHE, 00paTHMBIE W HEoOpaTUMbIe
peakiuu, CKOpOCTh XMMHUYECKOW peakumu, karanuzarop, [1/IK, xoppo3us meranios,

CILIaBbI

OCHOBOIIOJIAraromue 3aKOHbl XWUMHUH: 3aKOH COXpaHCHHA MacCChI, HCpHOﬂH‘{CCKI/Iﬁ

3axoH JI.M. Menneneena, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTapo

2.3

TCOpUU XHUMHUU: ATOMHO-MOJICKYJIApHAad TCOpUsA, TCEOpUAd 3J'IeKTpOJ'IPITH‘IeCKOI7[




JUucconmuanmu

3 Bnasenue ocHOBaMH XMMHYECKON IPAMOTHOCTH, BKITFOYAKOIICH:
YMEHHE TPABIIFHO HMCIIONF30BaTh U3yUCHHBIC BEIIECTBA U MAaTEPHANBI (B TOM YHCIE
MUHEpaJIbHBIE YOOOPEHHs, METaJUIbl U CIUIaBBI, IIPOAYKTHI IepepaboTKu MPUPOTHBIX
a1 HUCTOYHUKOB YTJICBOJIOPOJOB (YIJis, MPHUPOTHOTO Taza, HedTH) B OBITY, CEIHCKOM
' XO3SHCTBE, HA MPOM3BOJCTBE U MOHUMAHKUE 3HAYCHUS KHUPOB, OCIIKOB, YIICBOIOB IS
OpraHu3Ma YeJIOBeKa, YMCHHE MPOTHO3HPOBATH BIIUSHHE BEIIECTB M XUMHYCCKHX
MPOIICCCOB HA OPTaHU3M UYEIIOBEKA U OKPYIKAIOIIYEO IPUPOTHYIO CPEIY
39 YMECHHE MHTETPUPOBATh XHMHWYCCKHE 3HAHHUS CO 3HAHWAMH JAPYTHX Yy4eOHBIX
' MIPEeIMETOB
HAJIMYKME OMBITa Pa0OTHl C Pa3IMYHBIMH HMCTOYHHKAMU WH()OpMAIUM IO XUMHU
3.3 (HayyHasT ¥ HAYYHO-TIOMYJIIpHAs JIUTEpaTypa, CJIOBapH, CIPABOYHHKH, MHTCPHET-
pecypcer)
yMEHHE OOBEKTHBHO OIICHMBATh WH(POPMALUIO O BEIICCTBAX, WX IMPEBPALICHUIX H
3.4 MPAKTUYCCKOM MPUMCHCHHHM M YMEHHE HCIOJIb30BaTh € I pelleHHs y4eOHO-
MMO3HABATEIBHBIX 33124
Bragenne ocHOBaMHM MOHSATHIHOTO ammapara U CHUMBOJIHYECKOTO S3bIKA XMMUHU IS
4 COCTaBIICHUS (OPMYI HEOPTaHMYSCKUX BEIIECTB, YPABHEHUIH XUMHUYCCKUX PEaKIIUi;
ocHoBaMHu xumudeckoir HoMeHKIaTypsl (IUPAC u TpuBHanbsHOI)
YMeHue OOBSACHATH CBsI3b MOJOXKEHHS dyeMeHTa B llepuoamueckoidl cucteme cC
c YHCJIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XMMUYECKHUX 3JICMEHTOB (COCTaB U
3apsa  sapa, OOIIee YHCIIO  3JIEKTPOHOB), pACMpPEIeICHHEM JIICKTPOHOB 10
SHEPreTUYECKUM YPOBHSIM aTOMOB IIEPBBIX TPEX MIEPHUOJIOB, KW U KAIbIUSI
[IpencraBneHue O MEPHOAUYECCKON 3aBHCUMOCTH CBOWCTB XMMHYECKHX 3JIEMEHTOB
) (paguyc aroma, 3IIEKTPOOTPHIATEIBHOCTH), MPOCTBIX W CIIOXKHBIX BEIIECTB OT
MOJIOXKEHHUS 3IeMeHTOB B [leproandyeckoi cucreMe (B MalbIX MEPHOJAaX U TIIABHBIX
MOJrPYIIax) U JICKTPOHHOTO CTPOCHHUS aTOMa
7 YMeHne KI1acCupUIIpPOBaTh:
7.1 XUMHUYECKUE DJIEMEHTHI
7.2 HEOpTaHMYECKUE BellecTBa
7.3 XUMHUYECKHE PEaKIuu
8 YMeH#ue onpeensiTh:
8.1 BaJICHTHOCTh M CTEIICHb OKMCIICHUS XUMHUYECKUX 3JICMEHTOB, 3apsil HOHA
8.2 BHJ] XUMHYECKOH CBSI3U M THIT KPHUCTAILUTMYECKOW CTPYKTYPHI B COSTMHEHUIX
8.3 XapakTep CPebl B BOAHBIX PACTBOPAX BEUIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHCJIUTSIb U BOCCTAHOBUTEIIb
9 YMeHne XapakTepu30BaTh PU3HUCCKUEC U XUMHUECKUE CBONCTBA:
91 MPOCTHIX BemIecTB (KUCIOPOX, O30H, BOIOPOJ, rpadur, amma3, KpeMHHUH, a3oT,
' ¢docdop, cepa, XI0p, HATPUIA, KK, MATHAN, KaJIBITHHA, aTFOMUHHN, JKEJIe30)
9.2 CIIOXHBIX BENIECTB, B TOM YHCIE WX BOJIHBIX pPACTBOPOB (BOJa, AaMMHAK,




XJIOPOBOAOPO, CEPOBOAOPOMA, OKCHIAB M THUAPOKCHAB MeTauoB |-lIA rpymm,
amomunams, meau (1), mraka, xenesa (11 u 1), okcuner yrnepona (Il u 1V), kpemans
(IV), azota u docdopa (Il u V), cepor (IV u VI), cepuucras, cepHasi, a30THCTas,

a30THas, (bOC(lJOpHaH, yrojibHas, KpEMHHCBAsA KHUCJIOTAa U UX COJ'II/I)

TIPOrHO3UPOBATH W XapaKTEPHU30BaTh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HX

9.3 COCTaBa M CTPOCHUS, IPUMECHEHHE BEIIECTB B 3aBUCHMOCTH OT HX CBOWCTB,
BO3MOXKHOCTH IIPOTEKAHUS XUMUYECKHIX MPEBPAIICHIH B Pa3INIHBIX YCIOBHUAX
10 YMeHHe COCTaBJIATh MOJIEKYJISIPHBIC U HOHHBIE yPaBHEHHS PEaKIMii, B TOM YHCIIE:
10.1 peaxImii HOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUii
10.3 WITIOCTPUPYIOIIUX ~ XMMHYECKHE  CBOWHCTBA  HM3YYEHHBIX  KJIAcCOB  (TpyIIm)
' HEOPraHUYECKHX BEIIECTB
104 MIOJTBEPIKNAIOIIUX TEHETHYECKYIO B3aUMOCBSI3b MEXy HUMH
11 YMeHue BBIYHCIATH (TIPOBOUTH PACUEThI):
111 OTHOCHTEJIbHYIO MOJICKYJSIPHYIO M MOJISIDHYIO MacChl BELIECTB, MAacCOBYIO IOJIIO
' XMMHUUYECKOTO AJIEMEHTA B COSTUHEHUN
11.2 MacCOBYIO JTOJIFO BEIIECTBA B PacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA U €T0 Maccy, 00beM ra3oB
114 110 ypaBHEHWSAM XMMHYECKUX PEaKIMi M HaXOAUTh KOJMYECTBO BEIIECTBA, 00BEM H
' Maccy peareHTOB MM MPOAYKTOB PEAKIIUH
12 Bnagenue (3HaHue OCHOB):
OCHOBHBIMH METOJIaMH Hay4HOTO TIO3HaHUs (HaOJItoieHNe, N3MEPEHUE, SKCIIEPUMEHT,
121 MOJICIMPOBAHNE) MpPH H3YYEHHH BEIIECTB M XHUMHUYECKHUX SBJICHHUH; yMEHHE
chopMyIIHpOBaTh MPOOIEMY U MPEJIOKHUTH ITYTH € pelIeHUs
122 Oe3zomacHOi pabOTBl € XWMHYECKHMH BEIIECTBAMH, XHMHYECKOH TIOCYHOH W
' mabopaTOPHEIM 000y IOBaHUEM
npaBuiiaMd ~ O€30MacHOro  OOpalleHWss C  BEIeCTBaMH, HCIOJIB3YEeMbIMH B
MOBCEIHEBHOM KM3HH, IPaBUJIaMH TOBEACHHS B LENSIX COepeXeHHs 3J0pOBbs U
12.3 OKpY’KaroIiel NpUPOAHOM cpenbl; MOHMMaHHE Bpena (OMAacHOCTH) BO3JEHCTBHA Ha
JKMBbIE OpPraHU3Mbl  ONpEIEJEHHBIX  BELIECTB, CIOCOOOB  YMEHBIIEHHS WU
MIPEAOTBPALICHUS UX BPEAHOI'O BO3JCHCTBHS
13 Hanuuue npakTHYeCKMX HaBBIKOB IUIAHMPOBAHMS M OCYILIECTBICHHS CIEIYIOIINX
XMMHUUYECKHX IKCTIEPUMEHTOB:
N3y4YEeHUE U ONHMCaHKue (PU3NIECKUX CBOICTB BELIECTB; 03HAKOMIICHHE C (PU3NYECKUMHU
131 U XUMHYECKUMHM SIBICHHUSMH; OIBITHL, WUIIOCTPUPYIOIINE NPH3HAKK TPOTEKAHHS
XMMHUUYECKHUX pPeaKui
13.2 H3ydeHue crocoOoB pa3aeneHus cMeceit
TIOJTyYeHHE KUCIIOPOAA U M3YUYEHHE €ro CBOMCTB; MOJyYEHHE BOJOPOJA M M3YYEHHE
13.3 €ro CBOMCTB; MOJIyYeHHE YTIEKHCIOro ra3a M HM3y4eHHE €ro CBOMCTB; IOJIyueHHE

aMMHUaKa U U3y4YCHUC €Tro CBOWCTB
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MPUTOTOBJIEHWE PACTBOPOB C OMNpeneIEHHOM MacCOBOM [10JIeM pacTBOPEHHOTO

BCIICCTBA

13.5

13.6

NPUMEHEHNE WHAWMKAaTOpoB (JlakMyca, MeTwiopawxka U (eHondTansenHa) s

OIpeIeNICHNs XapaKTepa Cpellbl B paCTBOPAX KHCIIOT M IeI0uei

HUCCIICIOBAaHME M OIIMCAHHWE CBOMCTB HCOPraHN4YCCKNX BCHICCTB PA3JIMIHBIX KIIACCOB,
H3Yy4YCHHC B3aUMOJICUCTBHUS KUCJIOT C METaJlU1aMH1, OKCUJIaMU METAJUIOB, paCTBOPHUMbBIMU 1
HEPACTBOPUMBIMU OCHOBAHUAMMU, COJIAMH; IMMOJYYCHUEC HEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHUE OJHOTO MCTaJlIa APYI'M U3 pacTBOpa COJIM; UCCIICJOBAHUC aM(bOTepHBIX

CBOMCTB TUAPOKCHUIOB aJIIOMHUHUSA U TUHKA

13.7

pelIeHne  SKCIepUMEHTAJbHBIX 3amad 1o  TemaM: «OCHOBHBIE — KJIAcCHI
HEOPTaHMYECKUX COCAMHEHHI»; «ICKTPOIUTHIECKAs AUCCONUAIILDy; «Baxuenme

HCMCTAJIJIBI U UX COCAUHCHUS), «BaxHeme MeTamibl ¥ UX COCOAUHCHUA»

13.8

14

XAMHYECKHE OSKCIICPUMEHTHI, WUTIOCTPUPYIOIINE NPH3HAKH NPOTEKaHUS peaKuuit
HMOHHOTO OOMEHa; KaUeCTBEHHBIC PEaKIMH Ha MIPUCYTCTBYIOLINE B BOOHBIX PaCTBOPax
HOHBI: XJIOPHII-, OpOMUA-, HOIUA-, CyTb(at-, hocdar-, kKapOOHAT-, CHINKAT-AaHHOHEI,
THAPOKCHA-HOHBI, KATHOHBI aMMOHHSI, MarHusi, KaJblus, aJIOMUHUA, xene3a (2+) u

xkenesa (3+), Meau (2-+), IUHKA

YMeHue:

141

142

MIPEACTAaBISITE PE3YJBTATHl HKCIIEPUMEHTa B (opMe BHIBOAOB, [OKA3aTEIbCTB,
rpad¥KOB 1 TaOJIHI ¥ BBIABISITH SMIMPHICCKUE 3aKOHOMEPHOCTH

yCTaHABJIMBATh CBSI3M MEX[IY PealibHO HAOJIONACMbIMH XUMUYECKUMHU SIBICHUSMH U
IpoIrieccaMy, NPOUCXOAALINMH B MakKpo- U MHKPOMHpE, OOBSICHATh HPUIMHEI

MHOFOO6paSI/I$[ BCIICCTB




IHNEPEYEHD 3JIEMEHTOB COAEPKAHUSA, NPOBEPAEMBIX HA OCHOBHOM
IFOCYJAPCTBEHHOM JK3AMEHE I10 XUMHWH

Kon IIpoBepsieMblii 3JIeMeHT CO/IeP:KAHMS
1 IIepBoHauanbHBIE XUMUYECKUE TIOHSATHUS
1.1 YucTtsle BemecTBa U cMecH. CIocoOb! pa3feneHus cMeceit
12 ATOMBI U MOJIEKYJbl. XUMHUUECKHE d1eMeHThl. CHMBOJBI XUMUYECKUX 3JieMeHTOB. [IpocTeie u
' CJIO’KHBIE BEIIECTBA.
1.3 Xummaeckas popmyra. BaneHTHOCT aTOMOB XUMHYECKUX AIIEMEHTOB. CTETIeHh OKHUCIICHUS
14 3aKkoH TMOCTOSHCTBA cocTaBa BemecTB. OTHocuTenbHas aroMHas wmacca. OTHOCHUTENbHAs
' MOJIEKYJIsIpHas Macca. MaccoBasi 10JIsl XHMHUYECKOT0 JIEMEHTa B COSTUHEHUH
L5 KommgectBo BemectBa. Momb. MomsapHas Macca. MomnspHeid 00b8M ra3oB. B3anMocBs3b
' KOJIMYECTBA, MACChl M YUCJIa CTPYKTYPHBIX €MHUI] BELIECTBA
16 duznyecKkue U XUMHUECKHUE SBICHUSI. XUMUYEeCKash peakiys U e€ MpU3HaKh. 3aKOH COXpaHEHUs
' MAacChl BEIECTB. XUMHUUYECKNE YPABHEHUS
5 Ilepuonuueckuil 3akoH u Ilepuoanyeckas cucrema XxuMuueckux snemeHtoB .M. Menneneesa.
CrtpoeHue aToOMOB
Ilepuoguueckuil 3akoH. Ilepuoguueckas cucrema xumudeckux snemeHTos .M. Menpeneesa.
2.1 Ilepuonsl u rpynmnel. @U3NYECKUN CMBICI MOPAIKOBOrO HOMEpPA, HOMEPOB MEPHUOJA U IPYMIIbI
3JIEMEHTAa
Crpoenne aromoB. CocTaB aToMHBIX siaep. M3orombl. DnexTpoHbl. CTpoeHHE 3IEeKTPOHHBIX
2.2 obOomoyek aTtomMoB TmepBbix 20 XuMHYecKHX 3neMeHTOB Ilepmommueckoit cucremsr JI.M.
Memnneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUUYECKHUX AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalusl,
23 Kajgplus (pagmyca aTOMOB, SJCKTPOOTPHUIATEIBHOCTH, METANIMYECKUX W HEMETaUTHYECKUX
' CBOWCTB) M HMX COCOUHECHUI B COOTBETCTBHH C TIOJOKEHHEM 3JeMEeHTOB B I[lepmommueckoid
CHUCTEME U CTPOSHUEM MX aTOMOB
3 CrpoeHue BeliecTBa
31 Xumnyeckasi cBs3b. KoBaneHTHast (MOJIIpHAsl M HEMOJISIPHAs) CBSI3b. DJIEKTPOOTPHUIIATEIHLHOCTh
' XAMUYECKHUX 2JIeMeHTOB. MoHHas cBs3b. MeTayimdeckas CBsI3b
3.2 TUmbl KPUCTAIIMYECKUX PEMETOK (aTOMHAs, WOHHAS, METAJNIMYECKas), 3aBUCHMOCTh CBOMCTB
' BELIECTBA OT THUIAa KPUCTAIIIMYECKON PEIIETKU U BUIa XUMUUECKOH CBSI3U
4 Baxueiime npeacraBuTeN HEOpraHM4YeCKUxX BeulecTB. HemeTansl v ux coegnHeHus. MeTtansibl
Y UX COCJIMHECHHS
Knaccudukanus ¥ HOMEHKIIATYpa HEOPTaHHYECKUX COCTUHEHHUI: OKCHUIOB (coieoOpas3yromiue:
41 OCHOBHBIC, KHCJIOTHBIC, aM(OTEpHbIC) U HEcoJeoOpa3ymwmue, OCHOBaHWHA (IWENoun U
' HEPACTBOPHMBIC  OCHOBaHHs);  KHCIOT  (KUCIOpPOACOACpKalMe ©  OCCKUCIOPOJIHEIC,
OJTHOOCHOBHBIC H MHOTOOCHOBHEIC); COJIEH (CPEIHUX U KHCIIBIX)
4 Odusndyeckue M XUMHYECKHE CBOWCTBA TPOCTHIX BEUIECTB-HEMETAIUIOB: BOAOPOJA, XJIOpa,

KHCIJIOPOAA, Cephl, a30Ta, Gpocdopa, yriaepoaa, KpeMHUS




du3ndecKkue W XHUMHUYECKHE CBOMCTBA IIPOCTBIX BEHICCTB-MCTAJIJIOB: JIMTUA, HATPUA, KaJluA,

43 MAarHus U KaJblys, ATFOMIHHAS, JKelle3a. DIeKTPOXUMUICCKIN Pl HAlIPsDKCHUH METalIOB
a4 duznyecKkue U XMMUYECKUE CBOMCTBA BOJOPOJHBIX COCAMHEHHN HEMETaJUIOB: XJIOPOBOJOPO.aA,
' CEpOBOOPOA, aMMHAKa
45 dusnvecKkue U XMMHUUYECKHE CBOMcTBa OokcuaoB HemeraioB: cepol (1V, VI), asora(ll, 1V, V),
' dochopa(lll, V), yraepoma(ll, V), kpemuus(1V). [lonyyeHie OKCHIOB HEMETAILIOB
46 Xumuueckue cBoiictBa okcuaoB: MetawioB |A-IIIA rpymm, mumka, memu(ll) u sxemesa(ll, 11).
' Ilony4yeHne OKCUAOB METAIIIOB
47 XUMHUUYECKUE CBOIMCTBA OCHOBAaHWMN W aM(OTEPHBIX THUAPOKCHIOB (HAa MpPUMEpPE THUIPOKCHIIOB
' ANFOMUHUS, Kele3a, HuHKa). [TonydeHne ocHOBaHMIT U aM(DOTEPHBIX THIPOKCUIOB
OO0ue XUMHUYECKHe CBOMCTBAa KHCIIOT: XJIOPOBOIOPOTHOH, CEPOBOJOPOIHOM, CEpHHUCTOM,
4.8 CepHOM, a30THOW, (ocopHOH, KpeMHHEBOH, yrombHOH. OcoOble XUMHYECKHE CBOHCTBa
KOHUEHTPUPOBAHHOMN CEpHON U a30THOM KUCHOT. [loaydeHue KucioT
4.9 O6mue xuMHYecKrue CBOMCcTBa cpeHux coneil. [lonmydenue conei
410 [omyuenne, cobupanue, pacro3HaBaHHE BOAOPOJA, KHCIOPOIa, aMMHAKa, YIIEKHCIOro raza B
' naboparopuu
a1l [lomyuenne amMuaka, CEpHOW M a30THOM KHCIOT B TNPOMBINUIEHHOCTH. OOmme CcrmocoOs!
' MOJY9ICHUS METAJIOB
4.12 I'eneTrueckast CBSI3b MEXKY KJIACCAMHU HEOPTAHUYCCKUX COCTUHCHUI
5 XUMHYECKUE PeaKInu
Knaccupukanuss XMMAYECKHX pEaKIMi [0 pa3jIMYHbIM [PU3HAKAM: 10 YHUCIYy M COCTaBy
51 YYaCTBYIOIIMX B peakIM{d BEIIECTB, IO TEIIOBOMY 3(dekry, Mo H3MEHEHHIO CTemeHei
OKHUCJIEHHSI XUMHYECKHUX DJIEMEHTOB
5 TemmoBoit 3(pQGeKT XUMHYECKOH peakluH, TEePMOXHMHUYECKHE YpaBHEHHsS. OK30- |
' SHIOTEPMHUUYECKHUE PeaKIuu. TepMOXUMHYCCKIE YPaBHCHUS
OKHCITUTETLHOBOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENM W BOCCTAaHOBHUTENHW. I[Iporeccs
53 OKUCJICHHSI ¥ BOCCTAHOBJICHHs. OJEKTPOHHBIA OajgaHC OKHCIUTEIbHOBOCCTAHOBUTEILHON
peakuuu
64 Teopus MeKTpONUTHYSCKON qricconraniy. KaTHOHBI, aHHOHBI. DIIEKTPOIUTH U HEANEKTPOIHTHI.
' CuibHBIC U clTa0ble AIeKTPOIUThL. CTETIeHb AUCCOITUAITII
55 Peaknmu woHHOTO OOMEHa. YCIIOBHS MPOTEKAHHS PEAKIWHA HOHHOTO OOMEHA, IOJIHBIC U
' COKpAIIEHHBIC HOHHBIC YPABHCHHS PEaKIUi
6 XuMUs 1 OKpYKaroIas cpena
BemectBa u MaTepualibl B MOBCETHEBHOM JKU3HU YeIOBeKa. be3omacHoe HCIoIb30BaHUE BEIIECTB
6.1 U XMMHYECKHX peakuuil B mabopatopuu u ObiTy. [lepBas MOMOING MPH XUMHYCCKUX OXKOTAX U
OTPaBICHHUAX
XuMHA4YecKoe 3arpsi3HeHUE OKpYKaromehd cpeapl (KUCIOTHBIC OXAH, 3arps3HEHHE IOYBHI,
6.2 BO3/lyXa W BOJOEMOB), CIIOCOOBI €ro mpeaoTBpamnieHus [IpeaensHas J0myCcTUMasi KOHIICHTPAIIHS

BemmectB (IIJIK). Ponp xuMun B pemieHHH SKOJOTHYECKHX IMpobieM. YCuiieHHe MapHHKOBOTO

3¢ dexTa, pazpymienre 030HOBOTO CIIOS




IIprmmenenne cepsl, a3ota, Gocdopa, yriepoga, KpeMHHUS H UX COCAMHEHUH B OBITY, MEIUIINHE,

MPOMBIIIICHHOCTH U CEIbCKOM XO03siiicTBe. [IprMEHEHHe METalIoB M CIUIaBOB (CTasb, YyTYH,

03 JIIOPAIIIOMHUHUM, OpoH3a) B OBITY W NPOMBIIUIEHHOCTH WX coeiuHeHui. IloHsTHEe 0 KOppo3nu
METaJUIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI HX OT KOPPO3HUU
6.4 [IpuponHble HCTOYHUKH YIIEBOJOPOOB (Yroyib, NPUPOAHBIA Tra3, He(Th), MPOIYKTHl HX
' nepepaboTku (OCH3MH), HX POJH B OBITY M MPOMBIIUICHHOCTH
[epBoHayanbHbIC MOHSTHS 00 OPraHUYECKHX BEIECTBAX KaK O COSIMHEHHSX yIiieposa (MeTaH, STaH,
6.5 9TWIICH, AlleTWJICH, JTAHOJ, IJIMLEPHH, YKCyCHas Kuciorta). [loHATHe O OHOJOTMYECKH BaXkKHBIX
BEIIIECTBAX: KUPaX, OEJIKaX, yriaeBoiax — U UX POJIM B )KU3HHU YEJIOBEKa
7 Pacuérsr:
7.1 1o GpopMysIaM XUMHYECKUX COETUHEHUN
7.2 Macchl (MACCOBO) IO PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM ypaBHEHHSIM




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

* Xumust: 8- kacc: 0a30BbIi YPOBEHB: YUCOHUK; 5-¢ n3nanue, nepepadorannoe I'adbpuensa O.C., OctpoymoB
W.I'., CnankoB C.A. AxnronepHoe o6mectBo «M3natensctBo «lIpocBerieHne»
» Xumus: 9-if knacc: 0a30BbIid YPOBEHB: YUeOHUK; 5-¢ u3nanue, nepepadorannoe ["adbpuensu O.C., OctpoymMoB

N.I'., CnagkoB C.A. Axunoneproe obmectBo «M3natenscTBo «IIpocBemenme»

METOJUYECKHUE MATEPHUAJIBI 1JIS1 YAUTEJIA

Y4eOHO-METOIUYECKHAI KOMILIEKT

Pynsuruc I'.E., ®enpaman ©.I'. Xumusa. Heopraundeckas xumust. Opranudeckas Xumust. 9 Kiiacc: y4eOHUK JUist
o0meoOpa3oBaTeNnbHBIX yapexkaeHuit. — M.: [IpocBemenne, 2018.

Pymsuruc I'.E., ®enpaman @.I'. Xumus. Heopranndeckas xumus. 8 Kiiacc: yueOHHK s 001e00pa3oBaTeIbHBIX
yupexnaenuil. — M.: IIpocsemenue, 2018.

I'apa H.H. Xumus. Ypoku B 8 knacce. — mocobue s yuutens. — M.: [Ipocserienue, 2012,

I'apa H.H. Xumus. Ypoku B 9 kitacce. — nocobue s yuurens. — M.: I[Ipocsemenue, 2015.

Panenxuiit A.M. Jlunakrudeckuii marepuan mo xumuu 8-9 kiaccel. — M.: IIpoceemienue, 2014,

I'apa H.H. Xumus. [IporpamMMer 001ieo0pa3oBaTebHBIX yapexkaeHui. 8 — 9 kmaccer, 10 — 11 kmaccel. ba3oBerid
ypoBenb- M: IIpocseenue, 2013r

Z[OHOJ'IHI/ITGJ'ILHaﬂ JUTeparypa AJisd YUUTEIs

Iapmmn, A. I1. Heopranuueckast XumMus B cXeMax, pUCyHKax, Tabimuuax, popMysax, XkMHYECKUX PeakiusX. - 2-€
u31., uctp. u goi. - CI16.: Jlanp, 2006. — 288 c.

Iyzeit, JI. C. Xumus. Bompocsl, 3amaun, ynpaxuaeHus, 8-9 xi.: yaeOHoe iocobue uist 001meo0pa3oBaTebHBIX
yupexnenuii /J1. C. I'yzeid, P. I1., CypoBuesa.- [Ipoda,2018.-288c.: ui.

[MaBnos, H. H. O6mas u Heopranndeckast XUMUsL.- 2-€ u31l., nepepa0. u jnom.- M.: JIpoda, 2021- 496 c.: un.
Xummust. 8-9 ki1.: KoHTpobHBIE paboTs! K yaeoHukam JI.C. I'y3es, B.B.Copoxuna, P.I1.CypoBueBoit «Xumusa-8» u
«Xumusa-9».-M.: Jlpoda, 2013.-192 ¢.

Bpeiirep JI.M. Xumus. 9 xnacc. [Toypounsie miansl. — Bonrorpaa: Yuurens, 1 noxyroaue - 2003. -99 c, 2
noiyroaue — 2005. — 87 c.

Ypoku XuMHH ¢ TpUMEHEHHEM MH()OPMaMOHHbIX TexHoIoTuil. Hemeramsl. 9 kiacc: pa3paboTKu ypOKOB,



3aganus s moarotoBku k [MA u EI'D, 3agaun u pemienns. MeToqudeckoe mocoOue ¢ AIeKTPOHHBIM
npuioxxenueM / T.M. Conpnarosa. M.: [Tnanera, 2011. — 240 c.

Xomuenko 1.I'. COopHHUK 33/1a4 ¥ yIIpaKHEHHUH 10 XUMUH 1151 cpeaneit mkonbl/ M.I'. XoMueHKo.-2-¢ u3a. ucnp. u
nmor.— M.: PUA «Hosas BomHa»: M3matens YMepenkos.-2010.-214 ¢

Xomuenko W.T'. Pemenne 3amau mo xumun/ U.I'. Xomuenko.— M.: PUA «Hosas BomHa»: M3naTens YMEpeHKOB. -
2010.-256 ¢

Xomuenko W.I". [Tocobue no xumum juist moctynatoiux B By3sl/ M.I'.Xomuenko.-4-e uzn. ucrnp. u gon.— M.: 00O
«M3natenscTBo HoBas BoiHa»: M3natens YMmepenkon.-2020.-480 ¢

DHIUKIIONEIUYECKUI ciioBaphb roHoro xumuka / B.A. Kpunman, B.B. Cranio. — 2-¢ u3j., ucnp. — M.:
Ilemarormka, 1990. - 320 c.

I[OHOJ'IHI/ITGJ'ILHaﬂ JMTEpaTypa AJid yJalnuxcs

I'abpycesa H.M. Xumus. Pabouas Tetpasp. 9 kiace: mocobue i yyaruxcs 001eo0pa3oBaTebHbIX
yupexaenuii / H.U. I'abpycesa. — M.: [Ipocsemienue, 2011. - 79 ¢

Iapa, H. 1. Xumust: 3agaqHuk ¢ «TIOMOITHUKOMY. 8-9 Kitacchl mocoOue Aiist y4-csi 00pa30BaTeIbHBIX
yapexxaenuit/ H. H. 'apa, H. U. T'abpycepa. — 3-e u3x. - M.: [IpocBemenue, 2014.-95 c.

Xomuenko U.I'. COopHUK 3a/1a4 ¥ yIIpaXHEHUH 110 XUMUH 11 cpenHeit mkomnsl/ Y.I'. XoMueHKo.-2-¢ w31, ucmp. u
nmor.— M.: PUA «HoBas BomHa»: M3matens YMepenkos.-2010.-214 ¢

Pemienue 3amau no xumuu. CrpaBounuk mikosapanka/ E.B. ynuno, JI.B.Ky3uerosa. — M.: ®uosoruueckoe
o61mectBo «CinoBoy, 1999.-468¢

DNEeKTPOHHBIC U3JIAHUS:

Bupryansnas mkona Kupuina n Medoauns.Penurnrop no Xumun. — «Kupmut u Medonuit», 1999-2002 rr.
Astopsl — akanemuk PHAU B.b. 3axapos, n.m.H. T.B. BanoBa, k.6.H. A.B. Maranus, k.0.H. N.1O.
Bakmymmackas, T.B. Arpumona.

Xumus (8 — 11 ximacc). Bupryansraas maboparopust. — Mapl TV, 2004.

Xumust. «9 xnace». Mynsrumenuitnoe npunoxenue — OO0 «Ipoga»,2015.

Xumus. 9 knace. — u3g. «[IpocBemienuey». — 2015.

Xumus. 9xnace. — m3n. «IIpocsenienney. — 2016.

Xumust. KoMIIIEKT 31eKTpOHHBIX Tocobuii mo kypey xumun. — 000 «1]] «PaBHOBecue». — 2013.

Xumust. 9 kiacc. DnekTporHoe npuioxeHue K yaeouuky I'. E. Pymsutuca, @. I.®enpamana. — M.: [IpocBemenue



—O06pa3oBanue — Menua, 2013.

HurtepHeT-pecypcsl:

1. CereBoe o6pazoBaTensHOe coobmecTBo «OTKpoITHIH Kitace» (http:// www.openclass.ru);

2. Yuntensckuii mopran «Bee must Vaureneii» (http://www.uchportal.ru);

3. Metoacoser (http:// metodsovet.su);

4. OTKpBITHIH KaTaJIoT 00pa30BaTeNbHBIX Mpe3eHTaluil «Y4ueoHbie npesenrarmny (http:// www.uroki.net)

10 ki

I'.E. Pymzutuc u @.I'. ®enpaman «Xumus», 10 kinacc. — M.: Ilpocsemienne 2018 r.

VYuebHast mporpamMma o XHMHUH

Jupexkropom

IIKOJIBI

Mainbnesoii E.A.

3am. mup.

no YBP Turosoii 1.K.

PaccmoTtpena Ha 3acemannn MO



Yumurosoi b.11.

YYEBHO-METOJIMYECKUI KOMITJIEKT

[Ipumepnas mporpaMmma cpenHero (OJTHOTO) 00IIero 00pa3oBaHus 0 XUMHUH (0a30BEIi YPOBEHB).

I'apa H.H. [Tporpammer o0meo6pa3oBarenbHbIX yupesxaeHunid. Xumus. 10xia- M.: [Ipocsemenne, 2018r. -156c¢.
Pymauruc I'.E., ®. I'. ®enpaman Xumust 10 kiaacc: yaeOHUK 115 0011[e00pa30oBaTeIbHBIX OPraHU3AIHIA C
npwiokeHneM Ha 3nekTpornHoM Hocutene (DVD) /T.E.Pymuruc, @.I'.®enpaman. — M.: [IpocBemenue, 2018r.
Pagenxuit A.M. lunaktudeckuit marepuan mo xumMud 10-11: mocobue ms yuaurenst/ A.M. Pagenkuit — M.
IIpocemenue, 2016r. M.:

[Mpumepnas nporpaMma cpeanero (II0JIHOro) o01ero 00pa3oBaHus 10 XMMUH (0a30BbIi YPOBEHB). XUMHUS :
COOpHUK HOPMATUBHBIX JOKyMeHTOB/ cocT. D.J]. lnectpos, A.I'.Apkaases.-M.: [poda, 2022-112 c.
Panenxuit A.M. Xumus. Jlugaktudeckuit Matepuan .10-11 knaccoB: mocodue /i yauTeneu
o0meoOpa3oBaTensHBIX yapexaeHui -M.: [Ipocsemenmue, 2016.- 144 c.

Panenxuii, A. M. TpeHHpPOBOYHBIC ¥ TPOBEPOYHBIC PaOOTHI IO XUMUH B 8-11 Kimaccax : mocobue st yuutens /M.
Paneuxuii. - M. : IIpocsewenue, 2021.

JononHurtenbHas nuTepaTtypa Uil yJamuxcs:

I'apa H.H., I'abpycesa H.11. Xumus. 3agaunuk ¢ «moMommHukoM». 10-11 kmaccer - M.: [Ipocsemenue, 2013r.
Kysemenxo, U. E. Tectsr mo xumuu. §-11 kimaccrr: yuebnoe mocobue / H. E. Ky3pmenko, B. Epémun. - M. :
Ox3ameH, 2014.

CaMoe MoTHOE M3JJaHKe TUTIOBBIX BapUaHTOB peanbHbIX 3agaannil EI'D.2014.Xumus/aB.-coct. A.C.KoporeHko,
M.I'.caactuna.- M.:Actpens,2013.-187 c.- (PUIIN).

Casun, I'. A. Onumninaanaele 3aaanus Mo opranudeckon xumun. 10-11 kmacest / I'. A. CasuH. - Bonrorpan:
Yuaurens, 2022.

Casum, I'. A. OnuMminagable 3a1aHus IO Heoprauudeckoi xumun. 9-10 kiacesr / I'. A. CaBuH. - Bonrorpan:
Yuaurens, 2022.

Hogwiit penierurop mo xumun/ mox pexa. A.C. Eroposa.- Pocros-na-Jlony: ®ennkc, 2022.-762 c.



HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH HHTEPHET

http://www.chemnet.ru I'azeta «XuMusi» U caiT 1uist yautenst «51 Hoy Ha YPOK XHMHUID)

http://him.1september.ru Equnas xomekius LIOP: TIpenmeTHast KOJUIEKIHS « X UM

http://school-collection.edu.ru/collection/chemistry EcrecTBenHO-Hay4HBIC SKCTIEPUMEHTBI: XUMusL. Kostekius

Poccuiickoro 06mieobpa3oBaTebHOTO MOpTaja

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukGepoBoii

http://www alhimik.ru Beepoccuiickas onumnuaaa mKoIbHAKOB 0 XUMUAU

http://chem.rusolymp.ru Opranuueckast XuMusi: 3IEKTPOHHBIA YICOHUK [T CPETHEN IIIKOIIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: JICKTPOHHBIH yueOHHUK

http://www hemi.nsu.ru OTkpbIThIi KOJUTEK: XUMUS

http://www.chemistry.ru JlsctaHimoHHas OMMMITHAIA TT0 XUMHH: TEICKOMMYHHKAIIMOHHBIH 00pa30BaTeNbHbIH

MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucraHiiOHHBIE SBPUCTUIESCKUE OTHUMITHAIBI 110

XUMHHU

http://www eidos.ru/olymp/chemistry 3anumarensHas Xumust

http://home.uic.tula.ru/~zanchem U3 omsita pa6ots! yuntens xumun: cait H.}O. CeicMaHoBOIM

http://sysmanova.narod.ru Kabuner xumuu: caiit JI.B. PaxmanoBoit



http://www 104.webstolica.ru Knaccudukarms XuMHIeCKUX peakiuuit

http://classchem.narod.ru KouTpen — Xumust 1715t Beex: y4eOHO-MHPOPMAIIOHHBIH CalT

http://kontren.narod.ru Marepuaist kadeapbl GU3HIECKOM M KOLIONIHOM XuMuK FOKHOTO demeparbHOro

YHHUBEPCHUTETA

http://www.physchem.chimfak.rsu.ru Meroauka o0y4enus xumun: caiit kadenps xumun HI'TIY

http://mctnspu.narod.ru Metoxudeckoe o0beanHeHue yaureneid xumun CeBepo-BocToyHoro okpyra ropona

MocCKBBI

http://bolotovdv.narod.ru HanomeTp: HaHOTEXHOJIOTHYECKOE COOOIIIECTBO

http://www. nanometer.ru OnsaiiH-cripaBouHHK XUMuueckux 3aementoB WebElements

http://webelements.narod.ru TTomynsipHast 6MOTHOTEKa XUMHIECKUX IJIEMEHTOB

http://n-t.ru/ri/ps Caiir Alhimikov.net: yue6GHbIe 1 CipaBOYHBIC MATEPHAITBI IO XUMUH

http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mup xumuu

http://chemworld.narod.ru Caiit «BupTyasibHas XUMHYECKas LIKOJIA»

http://maratakm.narod.ru Caiit «Mup XumMum»

http://chemistry. narod.ru XuMuK.py: caiiT o Xxumuu

http://www.xumuk.ru Xumuueckas ctpanudka Spocnasckoro LleHTpa TeneKoMMyHHKAIXi U HHOOPMAILIMOHHBIX

CHUCTEM B 00pa30BaHUU



http://www.edu.yar.ru/russian/cources/chem Xumudeckuii mopran ChemPort.Ru

http://www.chemport.ru Xumudeckuii cepeep HimHelp.ru: y4eOnbie u cipaBoYHbIC MaTEPHATIbI

http://www himhelp.ru Xumus: Marepuanst «Bukumneann» — cBOGOTHOMN SHITUKIIOTIC AN

http://ru.wikipedia.org/wiki/Xumus Xumust 1715t BceX: HIUTIOCTPHPOBAHHBIC MaTePUAIIBI 1O 001, OpraHu4ecKoit

U Heopranuyeckoit xumun http://school-sector.relarn.ru/nsm Xumust u xuzab — XX Bex: HAyIHO-MOMYNIAPHbI

KypHaI

http://www.hij.ruXumosa: coobiecTBo yunteseir XumMuu Ha nmopTaie «CeTh TBOPUYSCKUX yUUTENei

http://it-n.ru/communities.aspx?cat_no=4605 tmpl=com IIkospHHKAM O XUMHH: CAHT XUMHYECKOTO (HaKyIbTETa

Antl’'yY

http://www chem.asu.ru/abitur DiexTpoHHast OMOIHOTEKA 10 XUMHUH U TEXHHUKE

http://rushim.ru/books/books.htm DnexTponHas OubaroTEKa YUeOHBIX MATEPUAIIOB IO XUMHH Ha MOPTAaie

Chemnet

http://www.chem.msu.su/rus/elibrary Dnementsl sxusuu: cait yuurens xumund M.B. CostoBbeBoi

http://www.school2.kubannet.ru Dunuknoneauns «Ilpupoaa Hayku»: XuMust

http://elementy.ru/chemistry






