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HOSACHUTEJ/IBHAS 3AITNCKA

[Iporpamma 1Mo XMMUM Ha YpOBHE OCHOBHOTO 00IIEero oOpa3oBaHHs COCTaBJICHA HA OCHOBE TPEOOBAHUIl K
pe3ysibTaTaM ~OCBOCHHS OCHOBHOH  00pa30oBaTeibHONW NpOrpaMMbl  OCHOBHOrO  o0miero o0OpasoBaHus,
npezncraBieHHBIX B @PT'OC OO0, a Taxke Ha OCHOBe (pefepanbHON pabodel mporpaMMBI BOCITUTAHUSA B C YIETOM
KOHIICTIIINH TIPETIofaBaHusl y4eOHOro mpeaMmera «XWMHUS» B 00pa3oBaTENbHBIX OpraHM3amuax Poccuiickoit
®denepanuu.

IIporpamma o XuMuM Ha&T MpeCTaBICHUE O IEeTIX, 00Mmel cTpaTerni 00y4YeH s, BOCIIUTAHUS W Pa3BUTH
oOyJaromuxcs CpencTBaMH YYeOHOTO TIpeAMeTa, YCTaHaBIMBAaeT OOs3aTeNbHOE TIPEeIMETHOE COAep KaHue,
InpeaycMaTpUBaeT pacHpefesieHue ero Mo KjaccaM U CTPYKTYpHpPOBAaHHE IO pasfesiaM U TeMaM IpOorpaMMbl IO
XUMMH, OINpenAenseT KOJIMYECTBEHHbIE M KAueCTBCHHBIE XapaKTEPHUCTUKU COAEPIKAHHS, 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 OCHOBHOI 00pa30BaTelIbHOW MPOrpaMMbl Ha YpOBHE OCHOBHOTO OOLIETO
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.

3HaHMEe XUMHUU CIIY)KUT OCHOBOH JU1si (JOPMHUPOBAHHS MHUPOBO33PEHHS 00YYAIOIIErocs, €ro MPeICTaBICHHH O
MaTepUabHOM EIWHCTBE MHpa, BAXHYI0 pOJb HIrPaloT (QOpMUpYEMble XUMHEH TMPENCTaBICHUS O
B3aMMOTIPEBPAIICHUSIX YHEPTUH M 00 SBOINIOIUH BEIIECTB B MPHPOJIL, O MYTSIX PEUICHHS TIIOOAIBHBIX IPOOIEM
YCTOWYMBOTO PA3BUTHSI YEIOBEUECTBA — CHIPHEBOM, DHEPTEeTUUECKON, MUILNEBON M HKOJOTMYECKOil 0e30macHoCTH,
mpo6ieM 3paBOOXpaHEHHSI.

N3yuyenune xumuu:

CIOCOOCTBYET peasiu3alii BO3MOXKHOCTEU Ui caMopa3BHTHs U (OPMHUPOBAHMS KYJIbTYPbl JMYHOCTH, €&
o0relt 1 QyHKIIMOHAIBLHON 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 MPOPECCHOHATBHON JIESITEIbHOCTH;

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 OTHOIIEHUS 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 NEAArort4yeCK aJaliTUpOBaHHBIM OTPAXKECHUEM 0a3oBoit HayK XUMHH Ha OHpeI[eHéHHOM 9TaIre
€€ pa3BUTHS.

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

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 MOCIE0BATEIEHOTO
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;

— y4EHHUs O CTPOCHUH aTOMa U XUMHUYECKOH 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, BBIONHAS (YHKINH OOBSICHEHHS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOECHUS U BO3MOXKHOCTEH MPAKTHUECKOrO NMPUMEHEHHS M TOIYyYEHUs U3y4daeMbIX
BEIIIECTB.

OcBoeHHe MPOTPAMMBI [0 XHMHH CHOCOOCTBYeT ()OPMHUPOBAHHIO TIPEACTABICHHS O XHUMHUYECKOH
COCTaBJIIOLIEH HAYYHOM KapTUHBI MHUPA B JIOTHKE €€ CUCTEMHOM IMPUPO/BI, 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 w3ydeHNMM XWMHH TPOHUCXOAWT (OPMHPOBAHME 3HAHMH OCHOB XHMHUYECKOW HAyKW Kak o00JacTu
COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUUECKON NEATEIHHOCTH YeJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOMU
KyJIbTYpHl. 3a/aua y4eOHOTO MpeAMeTa COCTOMT B ()OPMUPOBAHMM CHCTEMBI XMMHUYECKHX 3HAHUH — Ba)KHEHIITMX
(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 PA3BUTHH MO3HABATENBHBIX YMEHAN W WX MPUMEHEHUH 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, KakK:

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

— HanpaBJeHHOCTh OOy4YEeHWs Ha CHUCTEMAaTHUYECKOe NpHOOIIeHHEe OOy4alolmMXcs K CaMOCTOATENIbHOM
MO3HABATEJILHOM JIESATENbHOCTH, HAayYHBIM METOAaM IMO3HaHMS, (OPMHUPYIOIIMM MOTHBAIlMI0O W Pa3BHUTHE
CHOCOOHOCTEH K XHUMUW,

— ofecrieuyeHHE YCIOBHH, CIIOCOOCTBYIOIIUX IPHOOPETCHUIO OOYYArOIIUMUCS OIBITa pPa3HOOOpa3zHOU
JIeSITeNIbHOCTH, IIO3HAHWS M CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIMN), HMEIOIIHX
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, HCIIONb3Ysl 3HAHUS U OMBIT, MOJYYECHHBIE NPH HU3y4YCHHU
XUMUH, IPUMEHTH UX IIPU PELICHUH NPOo0JIeM B TOBCETHEBHOM KU3HU U TPYIOBOH JIEATSIBHOCTH;

— (opMupoBaHre y 0OydJarOIIHUXCS TYMAaHHCTHYCCKAX OTHOIICHUH, MOHUMAaHHUS LEHHOCTH XUMHYCCKHX
3HAHUU ISl BBIPAOOTKH JKOJIOTMYECKH IeJIECO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOM JAEATEIBHOCTH B LIEJIIX
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 W HaIpaBICHHOCTH
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
CBOICTBA BeLIECTB. ArperaTHoe COCTOsIHUE BelecTB. [IoHsATHE 0 MeToAax MMO3HaHUS B XUMUU. UHCThIE BellecTBa 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 IIOCTOSIHCTBAa 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 opMysiaM 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 XHMHUYECKOH IOCYAOH, MpaBmiamMu paboTHl B JabopaTopuu M TpUEMaMu OOpamieHus ¢
J1a00paTOpHBIM 000PYIOBaHUEM, U3YUYEHHE U ONMUCAaHUE (PU3NYECKUX CBOMCTB 00pa3liOB HEOPraHUUECKHX BEIECTB,
HaOmonenue guznyeckux (IMIaBjIeHUE BOCKA, TasHUE JIbJa, PACTHPAHUE caXxapa B CTYIKE, KUIIEHHE U KOHJCHCALUs
BOJBI) M XUMHUYECKUX (TOPCHHE CBEUH, NMPOKATMBAHHE METHOW IMPOBOJOKH, B3aMMOACWCTBHE Mela C KHUCIIOTOMH)
SBJICHUH, HAONIOZCHHWE M ONHCAaHWE INPU3HAKOB NPOTEKAHMS XUMHUYCCKUX peakiuil (pasioxkeHue caxapa,
B3aUMOJICIICTBHE CEpHOM KHUCIOTHI C XJopuaoM Oapus, pasznoxeHue rugpokcuna meau (Il) mpu HarpeBanum,
B3anMoJieiicTBre Jkeme3a ¢ pactBopoM coiu Menu (Il), m3ydeHme cmocoOOB pa3zmeneHus cMecei: C MOMOIIBI0
MarHuTa, QUIBTPOBaHUE, BHINIapUBAaHNE, TUCTHIUIAIN, XpoMaTorpadus, IpoBeIeHIEe OYUCTKH ITOBapEeHHON COJH,
HaOJIOZIGHWEe M OIMCAHUE pEe3YJIbTaTOB IPOBENCHUS OIbITA, HWUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUs] Macchl,
CO3/1aHHe MOJIesIell MOJIEKYT (IIapOCTEPIKHEBBIX).

Baskneiilue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmecs rasos. CocrtaB Bo3mgyxa. Kucmopony — sneMeHT M mpocToe BemiecTBo. 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 peakuuH, TEPMOXMMHUYECKHE YypaBHEHHs, JK30- M OSHIOTEPMHUYECKHE
peakimu. TorumBo: yronb W MeTaH. 3arps3HEHHE BO3IyXa, YCHICHHE MapHUKOBOTO 3(PQeKTa, paspylicHHEe
030HOBOT'O CJIOSI.

Bopopon — anemeHT U npocToe BeriecTBo. HaxoxxaeHnue Bojgoposa B Npupojie, GU3HIecKkue U XUMUUECKHe
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 BemecTB B Boe. MaccoBast OIS BEHIECTBAa B PACTBOPE. XMMHUUYECKHIE CBOWCTBA BOBI.
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 aktuBnoctu MetamioB H. H. bekerosa. Ilonyuenue KUcor.

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, MOIyUIeHHE, 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 U U3YYCHHE CBOHCTB BOAOPOAa (TOpEHHE), B3aNMOACHCTBIE BOZOPOa C OKCHIOM MEIN
(1) (BO3MOXHO HCIOJIB30BAHKME BHUICOMATEPHANIOB), HAOIIOJEHHE OOpPAa3IOB BEINECTB KOJMYECTBOM | MOJb,
UCCIICIOBAaHHE 0COOCHHOCTEW PAaCTBOPCHHUS BEINECTB C PA3JIUYHON PACTBOPHUMOCTHIO, IPUTOTOBJICHUE 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 WHIAMKATOPOB B PACTBOPAX KUCIIOT W 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 337124 M0 TeMe «Ba)kHelIIne K1acchl HEOPraHUUEeCKUX COeTUHEHUI.

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

IlepBblc MOMBITKU KIACCU(PHUKAIIMKA XMUMHUYECKUX 3JIEMEHTOB. [IOHATHE O Tpymmax CXOIHBIX AIICMCHTOB
(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 (MOJSIpHAs U HETOJIAPHAs) CBA3b. DIEKTPOOTPUIIATEIBHOCTE XUMUYECKUX
aneMeHTOB. MloHHas CBs3b.

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

Xumuueckuii IKcnepumenm:

U3ydeHne 00pasloB BEMIECTB METAJUIOB U HEMETAJIOB, B3aMMOACHCTBHIE THAPOKCHIA IIMHKA C PacTBOpaAMH
KACJIOT W IIENOYel, IMPOBEJCHHE OIBITOB, WITIOCTPUPYIOMUX MPUMEPHl OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuit (ropeHue, peakiuy pa3ioKeHUs, COSTUHEHHMS).

Mesicnpeomemnmnuie ceasu

Peanm3zanuss MeXIpeIMETHBIX CBS3€H MpH W3YUYCHHH XHMHH B 8 Kiacce OCYIISCTBISETCS depe3
WCIIONIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHHA, TaK M TMOHSATUH, SBISIFOIIMXCS CHUCTEMHBIMHU JIS
OTIIETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mme ecTeCTBCHHO-HAyYHBIC IIOHATHS: HAy4YHBIH (akT, TUIOTe3a, TEOpHUs, 3aKOH, aHaJW3, CHHTE3,
KiIaccuUKaIus, MePUOTUIHOCTh, HAOIIOACHUE, SKCIICPUMEHT, MOICTUPOBAHUE, H3MEPEHHUE, MOICIIb, SIBIICHHE.

®dusznka: MaTepusi, aToM, dJIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIH, H30TOIBI, PAIMOAKTUBHOCTh, MOJIEKYJIA,
JNEKTPUYECKUI 3aps[], BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (YU3WYECKHE BEIHYHHEI,
€JMHUILIBI U3MEPEHUS, KOCMOC, TUIaHEeTh, 3BE€31b1, CoJHLE.

buonorwust: porocunres, apixanue, onochepa.

Teorpadus: atmocdepa, rumpocdepa, MUHEpaNbl, TOPHBIC MOPOMBI, 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 TIOJIOKEHUEM 3JIeMEHTOB B [leproudeckoll CUCTEME U CTPOSHUEM HX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUYECKOW CBSI3U. THIBI KPUCTAIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB
BELIECTBA OT TUIA KPUCTAIIIMYECKON PEIETKU U BUJIAa XMMUYECKOM 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 COCTAaBY 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.

[lonsiTHe O ckopocTH XUMHYeCKOW peakuuu. I[loHsTHE 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-BOCCTAHOBUTEIILHBIE PEAKIMH, SJIEKTPOHHBIN OallaHC OKUCIHMTENLHO-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 U anMmasa), CIOKHBIX BEHICCTB (XJOpHIa HATPHUs), UCCICAOBAHHE 3aBUCHMOCTH CKOPOCTH
XUMHYECKOH pEakIul OT BO3ICHCTBHSA Pa3NUYHBIX (PaKTOPOB, MCCICIOBAHUE DICKTPOIPOBOJHOCTH PACTBOPOB
BEIIIECTB, IpoIlecca MUCCOIMAIMKM KUCIIOT, IIesouedl U conel (BO3MOXHO HCIOJB30BaHHME BHJIEO MAaTEPHUANOB),
MPOBEJICHUE OIBITOB, MUTIOCTPUPYIOIIUX NMPHU3HAKU MPOTEKaHHUs PeakiMii HOHHOrO oOMeHa (0Opa3oBaHMe Ocajka,
BBIJICJICHUE Ta3a, 00pa30BaHUE BOJBI), OTBITOB, WIDTFOCTPHPYIONINX MPUMEPHl OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaknuii (TOpeHHE, peakIy Pa3I0oKEHUs, 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 ¢U3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XHMMHUYECKHE CBOWCTBA Ha MpHMeEpe XJopa
(B3amMoOzeHCTBHE C MeTaUlaMH, HeMeTallaMH, Inenodamu). XmnopoBojopor. CoiisHas KHCIOTa, XHUMHYECKHE
CBOWCTBa, MOJYYCHHE, NMpUMEHeHHe. J[eficTBHe XJIopa M XJIOpOBOAOPOAAa Ha OpraHHM3M YeloBeKa. BakHeifmrie
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. CepoBOIOpOI, CTpOCHHE, (UIUIECKUE U
XUMHUueckre cBoicTBa. OKCHIBI Cepbl Kak IPEJCTAaBUTENN KUCIOTHBIX OKcuaoB. CepHasi KUCIOTa, (pU3UUECKHe U
XMMHUYECKHE CBOWCTBa (0OIIME Kak MPEJCTaBUTENs Kiacca KHCIOT U creluduueckre). XUMUYECKHE 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 OKPY)KAIOMIeH 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 a3ora 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 TpencTaBHTENs 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 Moaupukanum docdopa, (U3MUECKHE W XUMHUYECKHe cBoicTBa. OKcun
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 CTEIEHU
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, MOJIydeHHE 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, AlEeTHICH, AITAHOJ, TIHIEPWUH, YKCYyCHas KHCIOTa). [IpupomHBIE HCTOYHUKH 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 OPIraHMYECKUX U HEOPraHUUECKUX COEANHEHUH.

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 CTpOUTENbHBIE MaTepHaibl: KepaMuKa, CTEKIIO, LIEMEHT, OCTOH,
xkene300eToH. [IpobiemMbl 0€30I1aCHOTO UCTIONB30BaHUs CTPOUTEIBHBIX MATCPHATIOB B IIOBCCIHEBHOM JKU3HU.

Xumuueckuii Ikcnepumenm:

H3ydeHHe O0pasllOB HEOPTaHMYECKUX BEIISCTB, CBOHCTB COJSTHOW KHUCIOTHI, IPOBEICHHE KaueCTBEHHBIX
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 00Opa3maMu cepbl W € COCOMHEHHSIMH (BO3MOXKHO
WCIIONIE30BAaHUE  BUACOMATEPHUANOB), HAONIONCHHWE TIpolecca OOYrMUBaHHA — caxapa IOA  JeHCTBHEM
KOHIICHTPUPOBAHHON CEpPHON KHUCIIOTHI, H3yYCHHE XHUMHYCCKHX CBOWCTB pa30aBICHHON CEPHOH KHCIIOTHI,
MPOBEICHUE KAUYEeCTBCHHOM 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 YHAOOpPCHUH, MOJydYeHHE, 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
BHCOMATEPHATIOB), H3YICHHE MOJENCH KPUCTAIUIMIECKIX PEemETOK anMasa, rpadura, QpyuiepeHa, O3HaAKOMIICHHE C
MPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOTA3a, MOJIyUYCHHE,
cobupaHue, pacrmo3HaBaHWE W HU3YUYCHHE CBOMCTB YIJICKHCIOrO ras3a, MPOBEACHHUE KAaYECTBEHHBIX PEakiMid Ha
KapOOHAT M CHJIMKAT-HOHBI M W3YUYCHHE MPHU3HAKOB WX IMPOTEKAHWS, O3HAKOMIICHHE C MPOIYKIUEH 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 WX 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. OU3MUYeCKie U XMMHUYECKHE CBOHMCTBA MeTaiutoB. OOmIEe Crioco0bl 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 cucteme xumuueckux 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 METAIBI MarHui W Kayiblvil: nosioxeHue B Ilepuoguueckoit cucreMe XUMHUYECKHUX
anemeHtoB [[. U. MeHnzeneeBa, cTpoeHHe HMX aTOMOB, HaXOXXJIEHUE B mpupoje. PU3NYECKUE U XUMHUUECKHE
CBOWCTBa MarHusl W KalbIus. BakHelne coequHEHUS Kaiublus (OKCHJ, THAPOKCHA, conn). 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 Ilepronnyeckoit cucreme xumuueckux snemeHtoB . 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 METAaJUIOB U CIUIABOB, MX (PU3MYCCKUMHU CBOMCTBAMU, M3yYCHHE PE3yJIbTATOB
KOPpPO3HH METAJUIOB (BO3MOXKHO HCIOJNB30BaHUE BHJICOMATCPHANIOB), OCOOCHHOCTEW B3aMMOJCHCTBHS OKCHIA
KaJIBITUSl ¥ HATPHS C BOJIOM (BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPHAIIOB), UCCIIEIOBAHUE CBOMCTB JKECTKON BOJIBI,
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 IUIAMCHH WOHAMHU HATPHS, KAl W KadbIus (BO3MOXKHO
UCIIOJIb30BAaHUE BHJCOMATEPHAJIOB), HCCIIE0BaHUE aM(OTEPHBIX CBOMCTB TMIPOKCHIA IIOMHHHUS U THIPOKCHIA
IIMHKA, PelIeHUEe IKCIIEPUMEHTAJIBHBIX 3a71a4 10 TeMe «BakHelIne MeTanbl 1 UX COSMHEHHUS.

Xumus 1 oOKpy:Kaomas cpeaa

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

XuMmudeckoe 3arpsi3sHeHNE OKpYysKarome cpepl (TipeebHas JoIyCcTUMast KOHIIEHTPAIIHS BEeIIeCTB, Jajee —
[IAK). Pons XuMuH B pelIeHUH SKOJIOTHYECKUX TIPOOIeM.

Xumuueckuii IKcnepumenm:

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

Mesicnpeomemnmnuie ceasu

Peanmzanusi MeXIIpEAMETHBIX CBs3ed IpUM M3YYeHMH XHUMHHM B 9 Kjacce OCYIIECTBISETCS depe3
UCIIOJIb30BAaHUE KaK OOLIMX €CTeCTBEHHO-HAy4YHBIX MOHATHH, TaK W TOHATHUH, SBISIOIINXCS CHUCTEMHBIMU IS
OTJENBHBIX MTPEIMETOB €CTECTBCHHO-HAYIHOTO IIHKJIA.

OO0me ecTeCTBCHHO-HAyYHBIC IIOHATHS: HAy4YHBIN (DaKT, THIIOTE3a, 3aKOH, TEOpHs, aHAIN3, CHHTE3,
Ki1accuuKanms, MepuoJMYHOCTb, HAONIOJCHUE, DKCIICPUMEHT, MOJACIMPOBAHUE, M3MEPEHHUE, MOJENb, SBICHUE,
MapHUKOBHIH 3(h(HeKT, TEXHOIOTHS, MAaTCPHAIIBL.

Om3mKa: MaTepus, aTOM, JJIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKITHJI, H30TOIIBI, PAIHOaKTHUBHOCTh, MOJICKYJIa,
ANIEKTPUYECKUN 3apsij, MPOBOAHUKH, MOJYNPOBOJHHMKH, AUDICKTPHKH, (DOTOIIEMEHT, BEIIECTBO, TENO, O00BEM,
arperaTHoe COCTOSIHHE BEILeCTBa, I'a3, pacTBOP, PaCTBOPUMOCTb, KpUCTAIUINYECKas PEHIETKa, CIUIaBbl, (PU3UUECKHE
BEJIMYIHEI, SAUHUIIBI I3MEPEHHS, KOCMUYECKOe MPOCTPAHCTBO, IUTAaHETHI, 3BE3/61, CONHIIE.

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

Teorpadust: atmocdepa, rumpocdepa, MHHEpaNlbl, TOPHBIE IOPOMBI, TOJE3HBIC HCKOMAaeMble, TOILIHBO,
BOJIHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInqHOCTHBIE pE3yIbTaThl OCBOEHMS IMPOTrPaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHMsA JOCTHTAIOTCS B XOJE
00y4eHUsT XUMHH B €AWHCTBE Yy4COHONH M BOCHHTATEIBbHOW [ESITENPHOCTH B COOTBETCTBHH C TPAAUIMOHHBIMHU
POCCHHCKMMH COLMOKYJIbTYPHBIMU M JTyXOBHO-HPaBCTBEHHBIMHU LICHHOCTSIMU, PUHATHIMU B OOIIECTBE NpaBHIaMHU
M HOpPMaMH TOBEACHHS M CIOCOOCTBYIOT TIpOIlECCAaM CaMOIIO3HAHMS, CaMOPA3BUTHS W  COLHAIH3ALUH
00yJaroImuxcsi.

JIn4HOCTHBIE PE3YJIBTATHl OTPAKAIOT TOTOBHOCTH 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS CUCTEMOH MO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALMI U PacUIMPEHUE OIBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B YaCTHU:

1) naTpHOTHYECKOT0 BOCIMTAHMUS

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYIbTYpPHOMY, MCTOPHMYECKOMY M HayYHOMY HacleIulo,
MOHMMAaHHMS 3HAYEeHUs] XUMUYECKOH HayKH B KM3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIIAAETh JOCTOBEPHOM
nH(popManuel o MepeoBhIX JOCTHKEHUIX U OTKPBITHAX MHPOBOH M OTEUYECTBEHHOH XMMMH, 3aHHTEPECOBAHHOCTH
B Hay4YHBIX 3HAHUIX 00 yCTPOHCTBE MHpa M OOIIECTBA;

2) rpa)IaHCKOro BOCIUTAHUS

NPE/CTABICHUS. O COIMAIBHBIX HOPMaxX M TIPaBHIAX MEXJIMYHOCTHBIX OTHOIICHWH B KOJJICKTHUBE,
KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HON, YI€OHOHCCIIEI0BATENBCKOM, TBOPUECKOH 1 APYTUX
BUJIaX JESATENBHOCTH, T'OTOBHOCTH K DPa3HOOOpa3HOW COBMECTHOM JEATENLHOCTH MNpPU BBHIMOJHEHUH Y4eOHBIX,
TMO3HABATCIbHBIX 3a4a4, BBIITOJIHCHUN XUMUYCCKHUX OKCIIEPUMCHTOB, CO3aHUN y‘le6HI)IX MPOCKTOB, CTPEMJICHUSA K
B3aMMOIIOHMMAHMIO W B3aWMOIIOMOIIM B MpoIecce 3TOH y4eOHOH AeATeTbHOCTH, TOTOBHOCTH OLICHHBATh CBOE
TMOBEACHUEC U TMOCTYNKHU CBOUX TOBapHIlICﬁ C IMO3UIIMHU HPABCTBCHHBLIX U MPABOBBIX HOPM C y‘IéTOM OCO3HaHus
MOCJIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHHUS

MHPOBO33PEHUECKHE TIPEICTABICHUS O BEIIECTBE W XUMHYECKOW pPEaKIHH, COOTBETCTBYIOIIHE
COBPEMCHHOMY YPOBHIO pa3BUTHUA HAYKU U COCTABJIAIOIIHC OCHOBY /JIA IMOHUMaHHWA CYIIHOCTH Haquoﬁ KapTHUHBI
MHpA, NMPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOJBI, B3AUMOCBA3SIX YEJIOBEKa C TPUPOTHON
Cpe/oi, 0 pOJIM XUMHH B NTO3HAHUHU 3THX 3aKOHOMEPHOCTEH;

IMO3HABATCJIbHBIC MOTHWBBI, HAalIPpaBJICHHLIC Ha IOJYYE€HHUE HOBBLIX 3HAHUU I10 XUMHUH, HCO6XOI[I/IMLIC JJIs1
00BsICHEHHS HaOJII0JaeMbIX TIPOLIECCOB U SIBJICHHUH, TIO3HABATEIHHOH, HH(OPMAIIMOHHON 1 YNTATEIbCKON KYIbTYPHI,
B TOM YHCIIC HABBIKOB CAMOCTOSITEIbHON pabOTHl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIMTEPATYpOH, JOCTYITHBIMHU
TEXHUYECKUMH CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

HHTEpeC K O0Y4YEeHUIO M MO3HAHUIO, JIF0003HATENFHOCT, TOTOBHOCTh M CIIOCOOHOCTh K CaMO0OOpa30BaHUIo,
MPOEKTHOHN N HMCCIIeI0BATENBCKOM NeATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBlICHHOCTH M YPOBHSI 00y4deHHs B
nanbHEHIIEeM;

4) ¢popMupoBaHHUs KYJbTYPHI 310POBbS:

OCO3HAHUE HNEHHOCTH KU3HHU, OTBECTCTBCHHOT'O OTHOLICHHA K CBOEMY 310POBbHIO, YCTAHOBKU Ha 3}10p0BbII>i
00pa3 )KN3HHU, OCO3HAHWE TOCJICICTBUI M HETIPUATHE BPEIHBIX NMPHUBBIYEK (YIMOTPEOICHUS aJIKOTOJIsl, HAPKOTHUKOB,
KypeHHs1), HEOOXOAUMOCTH COOIIOJICHUS MPaBUJI OE30MaCHOCTH MPH OOpalleHNHd C XUMHUYECKHMMH BEIIECTBAMH B
OBITY U peaslbHOM KU3HH;

5) Tpya0BOrO BOCIUTAHUS:

MHTEpeC K IPAKTUUYECKOMY M3YUCHHIO INpodeccHuil M TpyAa pa3lIMuyHOIO poja, yBaXKEHHE K TPYyIdy H
pe3yiabTaTaM pr}IOBOﬁ ACATCIBHOCTH, B TOM YHCJIE HAa OCHOBC NPUMCHCHHA TMNPECAMCTHBIX 3HAHUU TI0 XHUMHUH,
OCO3HaHHBIH BBIOOD MHIMBHIAYAIHHOH TPACKTOPUH IIPOJIOKEHUSI 00pa30BaHus ¢ yU4ETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOLIIECTBEHHBIX HHTEPECOB M NMOTPEOHOCTEH, yCIENTHOH MPOodhecCHOHATBHON eI TeIbHOCTH
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
CYyIIECTBOBAHMS, TIOHNMAaHNE IIEHHOCTH 30POBOTO M 0€30macHOro odpasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K
COOCTBEHHOMY (PM3NYECKOMY U MCHXHUYECKOMY 3[J0POBBIO, OCO3HAHHE IEHHOCTH COOJIIOAECHHUS NMpaBuiI 0€301macHOro
MOBE/ICHHS TIPH PabOTe C BEIIECTBAMH, a TAKXKE B CUTYaIHSX, YIPOXKAIOIINX 3/0POBBIO U JKH3HHU JIIOIEH;

CIIOCOOHOCTH NMPHUMEHSATh 3HAHMS, MOJlydaeMble NPU WU3YYEHUHM XHMUH, JUIS PELICHUs 3a/ad, CBS3aHHBIX C
OKpYXAroIel MPUPOJTHON Cpemoi, NI TMOBBIMICHUS YPOBHS JKOJOTHUECKOH KyJNbTYpbl, OCO3HAHHS TJI00ATHLHOTO



XapakTepa 3KOJIOTHYECKHX IpPoOIeM M MyTed HX peIIeHHs IIOCPEICTBOM METONOB XHMHH, 3KOJIOTHYECKOTO
MBIIIICHNS, YMEHHUS PYKOBOJICTBOBATHCS! M B IIO3HABATENILHOM, KOMMYHHKATUBHOM M CONMANIBHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIbTATHI

B cocraBe MmerampenMeTHBIX pPE3yJbTaTOB BBLACIAIOT 3HaYMMBbIE IS (DOPMHPOBAHUS MHPOBO33PEHUS
oOIIeHayIHbIe TOHATHSA (3aKOH, TEOpHs, MPUHIIMII, TUIOTe3a, (akT, CHCTeMa, MPOoIlece, IKCIEPIMEHT U IPYyToe.),
KOTOpBIC HCIIONB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUEOHBIX NMpEIMETax M MO3BOJSIOT Ha OCHOBE 3HAHWH M3 3THX
npeaMeToB (OpMHUPOBAThH IMPEACTABICHHE O IIEJIOCTHOH HAay4yHOl KapTWHE MHUpa, W yHUBEpCAJbHBIC y4eOHBIE
JeWicTBusa  (IO3HABaTENbHBIE, KOMMYHHKATHUBHBIE, PETYNATHBHBIC), KOTOpBIE oOOecrednBaoT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IJIAHUPOBAHHIO U OCYIECTBICHHUIO yIEOHOH NEeATETbHOCTH.

IMo3naBatesnbHbIE YHHBEPCATbHBIE YUeOHbIE TeiiCTBHS

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 TMOHSATHUS JJIsl OOBSICHEHUS! OTAENBHBIX (DaKTOB W SIBJICHUH, BHIOMPATh OCHOBAHMS W KPUTEPHUH IS
KIacCH(UKAMM XMMHUYECKUX BEIIECTB M XMMHUYECKHX PEAKINH, yCTaHABINBATh NMPHUMHHO-CIEACTBEHHBIC CBS3U
MEXKAy OOBEKTaMM H3Y4YCHHUS, CTPOHUTH JIOTHIECKUE PacCyXICHHs (MHAYKTHBHBIC, NEAYKTHBHBIC, 110 aHAJIOTHH),
JCJIaTh BBIBOAbBI U 3aKJIFOUCHU A,

yYMEHHE NPUMEHATH B IIPOIECCE MO3HAHMSA MOHATHA (TMPEIMETHHIE W METalpeIMETHBIE), CHMBOINIECKUE
(3HAKOBBIE) MOJEINH, WCIOJIb3YEMbIE B XHMHUH, NMPEoOPa30OBHIBATH HIMPOKO NMPHUMEHSEMBIE B XHMHH MOJICIbHBIC
MPE/ICTaBICHUS — XUMUYECKHUH 3HaK (CUMBOJI 3JIEMEHTa), XUMHYecKasi popMyJsia U ypaBHEHHE XUMUYECKON peaKkinu
— Ipu pPEeHICHUHU y‘-Ie6HO-HO3HaBaTeJ'H>HI)IX 3aga4dy, C y‘IéTOM 9THX MOJCIBbHBIX HpeL[CTaBHeHI/Iﬁ BBIABIISAITD H
XapaKTepU30BaTh CYIIECTBECHHBIC MPH3HAKN M3Y9aeMbIX 00OBEKTOB — XMMHUUECKHUX BEIIECTB U XUMHUYECKUX PEAKIHH,
BBISBIIATH O6IIII/I€ 3aKOHOMEPHOCTH, MPUIUHHO-CJIICACTBCHHBIC CBA3N U MNPOTHUBOPECYUA B HM3Yy4aCMbIX ITpoHECcCax U
SIBJICHUAX.

Ba3oBble ncciieqoBaTeIbcKue 1eiicTBUA:

YMEHHE HCIOJB30BaTh MOCTABICHHBIE BOIIPOCHI B Ka4ECTBE MHCTPYMEHTA IO3HAHMS, a TaKKEe B KaYECTBE
OCHOBBI 1JIs (I)OpMI/IpOBaHI/ISI THUIIOTE3BI 1O IMTPOBEPKE NPABUIIBHOCTU BbBICKA3bIBACMBIX Cy)K[[eHHﬁ;

ano6peTeH1/Ie OIlbITa IO IUIAHUPOBAHWUIO, OpraHU3alUUu W TMPOBECACHUIO YUYCHUYCCKHUX OKCIICPUMEHTOB,
yMeHHe HaOJIIoAaTh 3a XOJIOM IIpoliecca, CaMOCTOSTENLHO IPOTHO3MPOBATh €ro pe3yibTaT, (OpMYTHpOBATH
000011IeHUsT ¥ BBIBOJBI 10 pe3yabTaTaM MPOBEAEHHOTO OIBITA, UCCIESAOBAHUS, 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 (Haquo-nonynﬂpHaﬂ JiuTeéparypa XHUMHYCCKOTO
COJIepKaHMUs, CIIPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHYECKH OLEHHWBATh IPOTHBOPEUUBYIO U
HEJIOCTOBEPHYIO HHPOPMAIIHIO;

yMEHHE IIPUMEHSTh pa3IM4yHble METOJAbl W 3alpoChl IPU TMOUCKE M O0TOOpe HHpOpMauuu |
COOTBETCTBYIOIIUX JTaHHBIX, HCO6XO}:[I/IMI)IX JUIS BBITIOJIHCHUS y‘-Ie6HI)IX " TMO3HABATCJIBbHBIX 3aJa4 onpe):[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 HHYOPMAIIMH U WIUTIOCTPUPOBATH PEIIaeMbIe 3a/1a9i HECIOKHBIMU CXEMaMH,
JriarpaMMamH, IpyruMu Gpopmamu rpaduKu U UX KOMOMHALMSIMHY;

yYMEHHE HCIIOJIb30BaTh M AaHAIM3UPOBATh B IIpolecce y4eOHOH M MCCIIENOBATENCKOW JeSTeIbHOCTH
uH(OpMALUIO O BIMSHUM MPOMBILIUIEHHOCTH, CEJIbCKOTO XO3SHCTBA M TPAHCIOPTAa HAa COCTOSHHE OKpYXKaromiei
MPUPOTHOH CpesIbL.

KoMMyHuKaTHBHBIC yHHBepcAJIbHbIC y4eOHbIC JeiiCTBHA:

YMEHHS 3a7aBaTh BOMPOCHI (B XOie auaigora M (WIM) AHUCKYCCHH) IO CYIIECTBY OOCYKZaeMOW TEMBI,
(hopMynHpOBaTh CBOW MPEJIOKESHISI OTHOCUTEHHO BBITIOTHEHUS TIPEJIOKEHHOH 3a/1a49u;

YMEHHS NIPEACTABIATH NOIYyYSHHBIE Pe3yIbTaThl MMO3HABATEIBHON JEATEIBHOCTH B YCTHBIX M NMUCHMEHHBIX
TEKCTax; ACJaTbhb MNPE3CHTAIUIO PE3YJIbTATOB BBINOJIHCHUA XHUMHUYCCKOIO0 SKCIIEPUMCHTA (na6opaT0pH0ro OIIbITA,
1a00paTOpPHOH pabOTHI IO UCCIEIOBAHNIO CBOWCTB BEIIECTB, YUEOHOTO MIPOCKTA);

yMeHHs y4eOHOTO COTPYAHUUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HABATEIBHON U MCCIIEI0BATEILCKOM
JIeITEIIbHOCTH TIPH PEIICHNH BO3HUKAIONINX MPOo0JIeM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U COTIIACOBAHMS ITO3ULNI
(obcyxnenns, oOMEH MHEHHMSAMH, «MO3TOBBIC LITYPMBD», KOOPAWHAIMS COBMECTHBIX ICHCTBHH, ONpEIEICHUE
KPHUTEPHEB IO OIICHKE KaueCTBA BHITOJHEHHOH paboOThI U APyTHE).



PeryasaTuBHBIEe YHHBepcadbHbIe YUeOHbIe 1elCTBUA:
YMEHHUE CAMOCTOSITEIBHO ONPENENATh LEIU ACATEIbHOCTH, INIAHUPOBATh, OCYIIECTBIISATh, KOHTPOJIUPOBATh U
MPU HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO JCATEIBHOCTh, BEIOMPATh Hanboee 3(h(HEeKTUBHBIC CITOCOOBI PELICHHUS
Y4eOHBIX U MO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIBHO COCTABISATh MM KOPPEKTHPOBATH MPEIOKEHHBIN aaropuT™
JICHCTBUH TPY BBHITIOIHEHUH 3aIaHUH ¢ YIETOM ITOTydeHHS HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U
peakuusax, OLEHMBATb COOTBETCTBUE IIOJYUYEHHOIO pe3ysbTaTa 3asBICHHONW LENHM, yYMEHHE HCIOJIb30BaTh M
aHANM3UPOBATh KOHTEKCTHI, MpeJylaraéMble B YCJIOBUM 3aJaHUM.
NPEAMETHBIE PE3YJIBTATHI
B cocTaBe mpeaMeTHBIX pPe3yJbTaTOB IO OCBOCHUIO OOS3aTENFHOTO COMCPIKAHUS, YCTAHOBICHHOTO JTaHHON
(enepanpHOi paboyeil NpPOrpaMMOi, BBIACISIOT: OCBOSHHBIE 00YYaIOIIUMHUCS Hay4YHbIE 3HAHHS, YMEHUS M CIIOCOOBI
JeHcTBUH, crieruduyeckre Uil NpeAMETHONW o0nacTi «XHWMHUS», BUABI JEATCIBHOCTH IO IMOJYYCHHIO HOBOTO
3HAHUS, €T0 HHTEPIIPETAINH, IPe0OPa30BaHHUIO0 ¥ IPUMEHEHHUIO B Pa3IMYHBIX yIeOHBIX U HOBBIX CHTYaLlUsIX.
K xonmy oOydyeHus B 8 Kiacce mpeIMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOPMHUPOBAHHOCTH Y O0YYAFOIIUXCS YMCHHMA:
®  DPACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHUX MOHATHI: aTOM, MOJIEKYJa, XUMUYECKUN 3JIEMEHT, IPOCTOE
BEIIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OAHOPORHAS W HEOOHOPOJHAs), BAJICHTHOCTh, OTHOCHUTEIBHAS
aTOMHass M MOJIEKyJIsdpHas Macca, KOJMYECTBO BEIIeCTBa, MOJb, MOJApHas Macca, MaccoBas JOJI
XIMHYECKOTO JIIEMEHTa B COCIWHCHHW, MOJSIPHBIH OOBEM, OKCHHA, KHCIOTAa, OCHOBaHHE, COJb,
3IEKTPOOTPHUIATEIIFHOCTh, CTENCHh OKWCICHUS, XHMUYECKas peakius, KIACCH(PUKANUsi peaKiuid:
peaKkUMHu COCIMHEHHUS, PEeaKklUU pa3JIoKeHMs, pPeaKklMu 3aMelICHUs, peakuuu OoOMeHa, 3K30- W
SHJIOTEPMHUYECKUE DPEaKIHU, TeIUIoBOM 3ddexT peakiuu, sapo aroMa, JIEKTPOHHBIA CIOW aroma,
aTOMHasi OpOHTaNb, paglyC aToMa, XUMHUYECKas CBA3b, MOJPHAS W HENOJSIPHAS KOBAJICHTHAs CBS3b,
WOHHAs CBs3b, NOH, KATHOH, aHHUOH, PACTBOP, MaccoBas J0Js BenlecTBa (MPOIEHTHAsI KOHIIEHTpaIus) B
pacTBope;
®  JUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHUM M NPUMEHATh 3TU MOHATHUS TIPU
ONMCAaHUHU BEUIECTB U UX NPEBPAILECHUM;
®  KCIOJB30BaTh XUMHUYECKYIO CUMBOJIMKY Ui COCTaBJICHHs ()OPMYJI BEIIECTB M YPABHEHUH XUMUYCCKHX
peakuuit;
e  ONpeAessTh BAICHTHOCTh AaTOMOB JIEMEHTOB B OWHAPHBIX COCTMHECHUSAX, CTCIICHb OKHACIICHHUS 3JICMEHTOB
B OMHApHBIX COEAMHEHUSAX, MPHUHAJJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COEAWHEHUH 10
(hopmymnam, BUJ XUMUYECKOU CBSI3U (KOBaJICHTHASI U MOHHASI) B HEOPTAHMUECKUX COSAMHEHUSX;
e packpbiBaTh cMbici Ilepuoanyeckoro 3axona JI. M. MennaeneeBa: 1e€MOHCTpUPOBATh NOHHMaHUE
MEePUOINYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT MX MoJiokeHus B Ilepuonnueckoit
CHCTeMe, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO yYCHHUS,
3aKOHa ABOTaJpo;
®  ONWCHIBATh M XapaKTePH30BaTh TaOMuUHYyI0 popmy [leprnomudeckoil CHCTEMBI XUMHYECKUX 3JIEMEHTOB:
pa3nuyaTh MOHATHSA «TJaBHAA MOATpymna (A-Tpymnmna)» u «nobounas noarpynmna (b-rpymnma)», mansie u
OoJpIIHe MePHOIbl, COOTHOCUTH 0003HAYEHUS, KOTOPBIE UMEIOTCs B Tabmuie «[lepuoamaeckas cucremMa
xumuueckux snemeHToB JI. M. MeHzaeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMHM CTPOEHHUSI aTOMOB
XUMHMYECKHX JJIEMEHTOB (COCTaB M 3apsj snapa, obliee YHCIO 3JIEKTPOHOB M pacHpefesieHHe UX I10
AIIEKTPOHHBIM CJI0SM);
e KIaccuPUIUPOBATh XUMHYCCKHE 3JICMEHTHI, HCOPTaHHMYCCKHE BEIIECTBA, XMMHUYECKHE pEeakiuu (Io
YHCIy ¥ COCTaBY YYaCTBYIOIINX B PEAKIMH BEIIECTB, IO TEINIOBOMY YPQEKTY);
®  XapakTepu3oBaTh (ONMHCHIBATH) OOIIME XHMHUYECKHE CBOWCTBA BEHIECTB Pa3JIMYHBIX KIJIACCOB,
MOJATBEPKJasi ONHUCAHHE NpUMEpaMH MOJIEKYJISAPHBIX YpPaBHEHUH COOTBETCTBYIOMIMX XUMHUYECKHX
peakuuit;
e TIPOTHO3UPOBATH CBOMCTBA BEMIECTB B 3aBUCHMOCTH OT HX KAa4YECTBEHHOI'O COCTaBa, BO3MOXXHOCTH
MPOTEKAaHUsI XMMHUYECKUX MPEBPAIICHUN B pa3INYHBIX YCIOBUSAX;
®  BBHIUUCIATH OTHOCUTEJBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BELIECTB, MaCCOBYIO JIOJIO
XAMHYECKOTO 3JIEMEHTa 10 (OpMyle COSAMHEHHS, MaCCOBYIO JOJIIO BEIIECTBA B PAaCTBOPE, MPOBOIUTH
pacy€Thl 10 ypaBHEHUIO XUMHUYECKOW PEaKIIy;
® [PUMEHATH OCHOBHBIE OIEpalMd MBICIUTEILHON JAESITeIbHOCTH — aHalIM3 U CHHTE3, CPaBHEHHE,
00001IeHNe, CHCTeMaTU3allnIo, KIACCU(PUKAIINIO, BBISBICHUE MPUIMHHO-CIEIACTBEHHBIX CBS3€H — IS
M3Y4YEHHsI CBOICTB BELIECTB M XMMMUYECKHUX pEaKLUUM, €CTECTBEHHO-HAayYHbIE METOJbI IIO3HAHUSA —
HaOJIOICHUE, U3MEPEHUE, MOJICITUPOBAHUE, SKCIICPUMEHT (PEabHBIA U MBICIICHHBIH);



CJIE/IOBATH TPABHUJIAM MOJIb30BAHUS XUMHUYECKOW MOCY/0 1 J1abopaTopHbIM 00OPYIOBaHHEM, a TAKXKe
npaBHjiaM OOpAIEHHs C BEIIECTBAMH B COOTBETCTBHU C HHCTPYKIMSMH IO BBIIOJIHEHUIO JIAOOPATOPHBIX
XUMHYECKHX OIBITOB IO MOJYYCHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB (BOJOPONA U KUCIOPOJA),
MPUTOTOBJICHUIO PACTBOPOB C OIpEeIEHHON MacCcOBOM /10Jiel pacTBOPEHHOIO BEILECTBA, IUNIAHUPOBATH
U TPOBOJUTH XUMHYECKHE OKCICPUMEHTHI IO PACIIO3HABAHHMIO PACTBOPOB MIETIOYEH M KHCIOT C
MOMOIIIBI0 MHIUKATOPOB (JIAKMYC, (peHONPTaNCHH, METIIOPAHXK U APYTHE).

K kxoHmy oOyueHus B 9 Kjacce INpegMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa)KaTh
c(hOPMHUPOBAHHOCTD Y O0YJIAIOIINXCS YMEHHIA:

PacKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHATHI: XMMHYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTUOH, aHWOH, IPOCTOE€ BEIIECTBO, CJIOKHOE BEIIECTBO, BaJEHTHOCTb, AJIEKTPOOTPULATEIBHOCTD,
CTCTICHb OKHCJICHUS, XMMHUCCKAash PEaKlus, XUMHUYCCKas CBs3b, TEIUIOBOW 3(P(eKT peakiuu, MoJb,
MOJISIPHBI 00BEM, paCTBOD, SIEKTPOIUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTHICCKAS JUCCOIUAIINS, PEAKITII
HOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOC paBHOBECHE, OOpaTHMBIC M HEOOpaTHMBbIC PEaKIIWy,
OKHCIIUTEJIbHO-BOCCTAHOBUTEBHBIE  pEAaKIMM, OKUCJIUTENIb, BOCCTAHOBUTEIb, OKUCJIEHHUE U
BOCCTAaHOBJICHHE, AJUIOTPONHs, aM(OTepHOCTb, XHMHYECKas CBsI3b (KOBAJICHTHAs, WOHHAs,
METaJUIN9ecKas), KPUCTAIUIMYeCKass PeméTka, KOPpPO3HWsS METaIOB, CIDIABBI, CKOPOCTh XHMHYECKOI
peakuuu, npeaensHo qomyctumas konnentpanus [1IK BemiecTsa;

WUTIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSATHUH M NPUMEHATh 3TH MOHATHS NpHU
ONMCAaHUHU BEUIECTB U UX MPEBPAILECHUN;

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

ONpPEENATh BAICHTHOCTh U CTENEHb OKHUCIEHUS XMMHYECKUX JIEMEHTOB B COCIUHEHMSX Pa3IMYHOIO
cocTaBa, IPUHAUICKHOCTh BEIICCTB K OMPEACIEHHOMY KJIACCY COCTUHECHUN MO (GopMyinaM, BHI
XUMUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas) B HEOPTaHUYECKUX COEAMHEHUAX, 3apsij
HMOHA TI0 XMMUYECKOH (GopMmyIe, XapaKTep Cpeibl B BOIHBIX PACTBOPAX HEOPTAHWYECKUX COCAWHCHHIA,
THUI KPUCTAJUIMYECKOHN pEIIETKN KOHKPETHOTO BEILIECTBA;

packpbiBath cMmbic [lepuoanueckoro 3axona /I. V1. MenaeneeBa U 1eMOHCTPUPOBATh €ro MOHUMAHHUE:
OIHCHIBATh W XapaKTEePH30BaTh TabMHMUHY0 Gopmy [leproamdeckoil CHCTEMBI XUMUYECKUX 3JIEMEHTOB:
pa3nnyaTh MOHATHS «TIaBHAS MOATpyNa (A-Tpymmna)» U «rnodounas moarpymma (b-rpymma)y», Mansie u
0OJBIIME MEPHUOMAbI, COOTHOCHTH O0003HAUCHMS, KOTOPHIC HMEIOTCS B MEPUOJUYSCKON TabJuIe, C
YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XHUMHUYECKHX SJIEMEHTOB (COCTaB W 3apsl sjpa,
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;

KJIaccH(UIMPOBATh XMUMHYCCKHE 3JIEMEHTHI, HCOPTaHWYCCKHE BEMIeCTBA, XMMUYECKHE peakiud (1o
YHUCIy U COCTaBYy YYACTBYIOIINX B PEAKIIUH BEIIECTB, MO TEIUIOBOMY d(h(deKTy, 10 H3MEHEHHIO CTeIICHEH
OKHUCJICHHUS XUMHUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME M CICIU(PUUSCKHE XUMHUSCKUE CBOWCTBA MPOCTHIX U CIIOKHBIX
BELIECTB, IMOATBEP)KJas ONHCAHME NpUMEpPaMH  MOJIEKYJSIPHBIX U  HMOHHBIX  ypaBHEHUH
COOTBETCTBYIOLIUX XUMUUECKUX pEeaKIuii;

COCTaBJISITh YPaBHEHUS DJICKTPOJIUTHYECKON JUCCOIMAIMU KHUCIIOT, IIEJIoYeil U COJIeH, TOJHBIE U
COKpaII€HHBIC YpaBHEHUS pPEAaKIUH HWOHHOI'O OOMEHa, YPaBHEHUS pEaKIUil, ITOATBEPKIAIOIINX
CYILIECTBOBAaHUE I€HETUYECKOM CBA3M MEXAY BEIIECTBAMU PA3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBHUTENIbHBIX PEAKIM MOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOTO 0ayaHca 3TUX PEeaKIui;

MPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHS, BO3MOXXHOCTH NPOTEKaHUS
XUMHUUYECKHUX MPEBPAIIEHUN B PA3JINYHBIX YCIOBUSIX;

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

coOmoaaTh MpaBWiia TOJH30BAHUS XUMUYECKOW TIOCYAOH M Jab0paTOpHBIM O0OPYJOBAaHHEM, a TaKKE
MpaBUiIa OOpAIICHUS C BEMIECTBAMU B COOTBETCTBHH C MHCTPYKIUSMU IO BBHIMOJIHCHHIO JTA00OPATOPHBIX
XAMHWYECKHUX OIBITOB IO MOTYyYCHHUIO M COOMPAHUIO Ta3000pa3HBIX BEUIECTB (AMMHAKa M YTIIEKHCIIOTO
rasa);



NPOBOJNTH DPEAKLUH, MOATBEP)KAAIONINE KAaYEeCTBCHHBIH COCTaB PAa3jIMYHBIX BEIIECTB: PACIIO3HABATDH
OTIBITHBIM ITyTEM XJIOPHI-, OpoMua-, moaun-, kapbonar-, pocdar-, cuiamkar-, cynbdar-, THAPOKCHA-
WOHBI, KaTHOHBI aMMOHHS W HOHBI M3YYEHHBIX METaJUIOB, NPHCYTCTBYIOIIME B BOJIHBIX PacTBOpax
HEOPraHMYECKHUX BEILECTB;

NPUMEHATH OCHOBHBIC OIEPALMHd MBICIUTENBHON JeATeIbHOCTH — aHalu3 ¥ CHHTE3, CpPaBHCHHE,
000011IeHNe, CHCTEMaTH3AIIHIO, BEISBICHHE NMPUYMHHO-CICACTBEHHBIX CBS3eH — I U3Y4EHHS CBOHCTB
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 IIPAKTUYECKOM 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

Pasznen 2. Baxxueiimmue NpEeACTABUTEIN HEOPIraHHYECKUX BEECTB

21 Boznyx. Kucnopon. [Torsatue 06 6 bubamoreka [TOK
' OKCHIax https://m.edsoo.ru/7f41837c
bubaroreka [TOK
2.2 B il
onopo. [ToHsATHE 0 KUCIOTaX U COMSIX 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

Pasnen 3. Ilepuoauyeckuii 3akon u llepnoauyeckas cucrema xummuueckux 3a1emeHToB J. U. Menneneea. Ctpoenne aToMoB. XUMUYECKasl 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



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

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



https://m.edsoo.ru/7f41837c
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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
Paspea 1. BemecTBo U XuMHUYecKHe peakuum
[ToBTOpenue u yriyOieHne 3HaHUH bubanorexa [JOK
11 5 1
OCHOBHBIX Pa3/eyioB 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 pazgeny 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
A i 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



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

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
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

8 KUIACC
N KoauuyecTBo yacoB Jara DyeKTpoHHbIE UG POBHIE
Tema ypoka Kontposabubie  IlpakTuueckue 00pa3oBaTeIbHbIE
n/n Bcero H3yYeHUs
padoThI padoThI pecypcsbl

1 IIpenmer xumun. Ponb XuMuu B )KU3HU 1 bubanorexa [JOK
yesoBeka. Tena u BelecTBa https://m.edsoo.ru/ff0d210c

2 TTonsATHE O METOMAX TTO3HAHUS B XUMUHU 1 Bubmorexa IOK

https://m.edsoo.ru/ff0d227e
IIpaxtudeckas padora Ne 1 «I[IpaBuina paboTsl
3 B §a60paT0pI/II/IpI/I TIPUEMBI 06pfmeHH$[Iz 1 bubamorexa LIOK
https://m.edsoo.ru/ff0d23dc
nmabopaTopHEIM 000PYJOBaHUEM)

4 Yuctoie BemecTBa U cMecH. CriocoOsl 1 bubanoreka [JOK
paszeneHus cMecei https://m.edsoo.ru/ff0d26ca
IIpaxtudeckas padora Ne 2 «Paznencuue

5 c1vr1)ecel71 (Ha npnrl)wepe OYHUCTKH noi[sapeHHoﬁ 1 BuGamorexa LIOK

https://m.edsoo.ru/ff0d28c8
COJIH)»
bubaroreka [TOK

6 ATOMBI H MOJCKy Ibl ! https://m.edsoo.ru/ff0d2a6¢

7 XUMHUECKUE 3TEMEHTHI. 3HAKH (CHMBOJIBI) 1 Bubnuorexa IIOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 TIpocThie U CIIOKHBIC BEIECTBA 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUeHHE 1 Bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumuueckast popmyna. BaneHTIEOCTL aTOMOB 1 bubamorexa LIOK

https://m.edsoo.ru/ff0d2eae
XUMHYECCKHX JICMEHTOB
OTHocuTeNbHAsI aTOMHAs Macca. Bubmmorexa [IOK

11 1
OTHocHUTeNbHast MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 70151 XMMHUYECKOTO DJIEMEHTAa B 1 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. Bbubnnorexa [JOK
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 (coeunﬁq;HmupamomeHm 3a£em;m 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};pon — 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?}?MOXI/IMI/I‘IGCKOM y}l)DaBH:HI/II:I BuGmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHIOTCPMHUUCCKUX PEAKIIUAX
TormmmBo (HEPTH, yroib U METaH).
25 3arpﬂ3He1§He¢1)303a};xa 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 CriocoObI MoTy4eHust BOJ0poia 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. [IoHsaTHE 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 [MomyueHne 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;: 31J_1[ZKT11)0HHL:C§ (())6v0;10:eel< aToglo;I BuGmiorexa LIOK
/ICMEHTOB 1ICPHOMITICCKOM CHCTEMBI 2. L. https://m.edsoo.ru/00ada6bc
Menneneena
X
5 | oro nonaemmo » Mepnommicerof cncren 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 cz?e):dzflzzp;z :<3H21:I)1/11‘/'LIII /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 DNEeKTPOOTPULIATENTBEHOCTh ATOMOB 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 I[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 KOHTpoﬂb[",]e HpaKT“qecxﬂe 06pa30BaTeJIbeIe
n/n Bcero H3yYeHUs
padoThI padoThI pecypcbl
Ilepuonnueckuii 3akoH. Ilepuognueckas
1 cnfTeMﬂa XUMUYECKUX SHGMIG)HT(L)[B A1 1 Bubmorexa LIOK
T https://m.edsoo.ru/00adb59e
Menzeneesa
3aKOHOMEPHOCTH B I3MEHEHUH CBOWCTB

5 eCKp S TOMEHTOR e s 1 Bubmmorexa [IOK

XMMHUYECKHX AJIEMEHTOB TEPBBIX TPEX
P P https://m.edsoo.ru/00adb6b6
MIepUOJIOB

3 Knaccudukamnus u HOMeHKIaTypa 1 Bubmmorexa [IOK
HEOPraHHYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMHYECKON CBA3H U THUIIBI 1 bubanoreka [JOK
KPUCTAIUTHYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHas pabora Nel mo teme

5 «IToBTOpEHUE U YTrITyONIeHNE 3HAHUMA 1 1
OCHOBHBIX Pa3JIeNoB Kypca § Kiraccay
Knaccudukanms XuMiuaecKux peakiuii mo Bubmmorexa [IOK

6 1
pa3IUYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
IIo € 0 CKOpoC €CKOH peakltu.

, HOHﬂTHe ot ;()) em xuMqu ! 01/1 : LUK . BuGuorexa LIOK

HSTHE O TOMOT@HHBIX M T'€TePOreHHbBIX
P https://m.edsoo.ru/00adbe9a
peaxmuax
[ToHsATHE O XUMUYECKOM PaBHOBECHH.

8 DaxTOPEI, BIHUSIONINE HA CKOPOCTh 1 Bu6mmorexa [IOK
XUMHUYECKOH Peakiny 1 MOJI0KEHIE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PaBHOBECHS

9 OKHCIIUTENILHO-BOCCTAHOBUTE e pea 1 bubamorexa LIOK

KHCITUTENbHO-BOCCTAHOBUTEIIbHBI KUK
peaxtt https://m.edsoo.ru/00adcade

10 Teopus 3J1EKTPOIUTHUECKON TUCCOLMALIMNH. 1 Bubmmorexa [IOK

CustbHBIE U CITA0bIE IEKTPOITUTHI https://m.edsoo.ru/00adcd68
Bubmmorexa IIOK
11 WonHsle ypaBHEHUs peakuuil 1 1

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

bubaunoreka [JOK

12 i 00
B eBete HpeHCTaBHeMHHH ° https://m.edsoo.ru/00add5d8
3JEKTPOIUTUICCKON TUCCOIMAIIUI
. XI/ICMZLIZCKZC cisc())p"écaTB: cozeﬁ B CB::COV Butmorexa LOK
I TaBJICHUH JICKTPOITUTHYECKON
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
0OIIIeHNE U CUCTEMAaTH3alNs 3HAHUN
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};tﬂ r[(c)) ypaB};eH::hé XI/:)MI/I‘;eCKI/IX BuGuorexa LIOK
KIINH JIN HH U I'CHTOB HB
peaidii, A 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. CepHast KUCIIOTa, PU3MIECKUE

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 Brrancienue MaccoBOM JOJIM BBIX01a 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 «§0 THZ e z d a;a 3 He TeN; 0 Bubmiorexa IOK

JIy4eHHE aMMHUaKa, U3yueHHE er'
. ‘ 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 (1())6 6’2 8 UB 1;,; 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 CBONCTBA 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
BEII[ECTBAX KaK O COCUHECHUSX 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 COETHHEHMS) https://m.edsoo0.ru/00ae0el8
OO0mast XxapaKTepUCTHKA XUMAYCCKIX
43 3JIEMEHTOB — METAJJIOB. MeTaindeckast bubarorexa [JOK
CBSI3b M METAJUTHYECKAst KPUCTAIUTHYCCKAsT https://m.edsoo.ru/00ae103e
pemérka. GuU3n4eCKUe CBOMCTBA METAJIIOB
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 PEAKIUiA, €CITU OJINH U3 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 Bakueiiie coOeJUHEHUS KaJIbIUS https://m.edsoo.ru/00ael5e8
51 O0001IeHNE U CUCTEMATHU3ALNS 3SHAHUI
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 YeIIOBEKA 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 PezepBHbIi ypok. O000mIEeHNE 1 1 bubanorexa [JOK
cUCTeMaTH3alys 3HAHWH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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MPOBEPSEMBIE TPEFOBAHUS K PE3YJIBTATAM OCBOEHHUS OCHOBHOM

OBPA30BATEJIbHOI MPOI'PAMMBI

8 KJIACC
Kon . .
IIpoBepsiemble MpeMeTHBIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHO 00pa3oBaTeIbHOI
1POBEPIIEMOTO NporpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHHsA
pe3yabTara
1 ITo Teme: «IlepBoHaYaNbHBIE XUMUYECKHAE TIOHSITHS»
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, MacCOBast JOJISI XHMHUYECKOTO JIeMEHTa
' B COCIWHCHHWH, MOJISIPHBIA OOBEM, XMMHUYECKAs PEaKIus, KIacCH(pUKAUs peakiuid:
peaKIuy COCTUHEHHUS, PeaKINU Pa3IOKCHUS, PeaKny 3aMeIICHUs, peakun oOMeHa,
9K30- U SHIOTCPMHUUYECKUE PEaKIHHU, TEIUIOBOH 3()(EeKT peakiym, 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 UCTIONB30BaTh XUMHYECKYI0 CHMBOJIHUKY JUIA COCTaBICHHS (OPMYN BEIISCTB H
' YpaBHEHUM XUMHUUYECKUX PEaKIUil
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 XUMHUYCCKUE pEaKIHuU (IT0 YUCITYy W COCTaBY YYACTBYIOUINX 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 XWMHUYECKHE CBOWCTBA BEIIECTB Pa3IUIHBIX

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 XUMHUICCKUX HpeBpaIIIeHI/Iﬁ B pas3/IMYHbIX YCIOBUAX

CJIEI0OBATh MpaBHIaM IIOJb30BAHMSA XMMHUYECKOH TOCYyZOHM ® 1abopaToOpHBIM
o0opyioBaHHEM, a TaKKe INMpaBWilaM OOpAILEHHS C BELIECTBAMH B COOTBETCTBHUHU C
MHCTPYKIMSIMH TIO BBITIOJHEHHIO JTA0OPATOPHBIX XUMHYECKUX OIBITOB MO IOJyYEHHUIO
U coOMpaHWIO Ta3000pa3HbIX BEIIECTB (BOAOPOJAa M KHCIOPOJA), NPHUIOTOBJICHHUIO
PacTBOPOB C ONpPEAENEHHON MacCOBOM Joel PacTBOPEHHOTO BELIECTBA, IIIaHUPOBAThH
Y TIPOBOJUTH XMMHUUYECKHE DKCIIEPUMEHTHI 10 PACIO3HABAHHIO PACTBOPOB ILENOYEH U

KHUCJIOT ¢ MTOMOIIBIO UHANKATOPOB (J'IaKMyC, (l)eHOJ'I(l)TaJ'IeI/IH, MCTUJIOPAaHK 1 z[pyrne)

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»

PpacKpbIBaTb CMBICJI OCHOBHBIX XUMHUYCCKUX MOHSATHH: AApO aToMma, 3H€KTpOHHbII71 clIoi
aToMa, aTOMHaA 0p61/1Tam), pagnyc atoMa, XUMHYCCKas CBA3b, MOJAPHAA U HETIOJIApHAasd
KOBAJICHTHas CBA3b, DJCKTPOOTPpHUUIATCIBHOCTHL, MOHHAA CBA3b, MOH, KaTHUOH, aHWOH,

CTCIICHb OKHCJICHH

3.2

3.3

3.4

KJ'IaCCI/I(l)I/IL[I/IPOBaTB XUMHYCCKHUEC 3JICMCHTBI

ONMUCHIBATh M XapakTepu3oBaTh Tabnuunyo ¢opmy [lepuoandeckoid cHuCTEMBI
XMMUYECKHX JJIEMEHTOB: pa3iudaTh IOHATHS «TJIaBHas NOATpynma (Arpymma)» Hu

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

PpacKpbIBaTb CMBICIT Hepnonnqecxoro 3aKOHa I[I/I MeHz[eneeBa: JACMOHCTPUPOBATH
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 DOJICMCHTOB I[I/I MeH/:[eneeBa» C YHCIOBBIMHU XAPAKTCPUCTUKAMU
CTPOCHUA AaTOMOB XHUMHUYCCKHUX DJICMCHTOB (COCTaB nu 3apsaa saapa, O6H.I€G qUCJIO

JJICKTPOHOB U pacpeACIICHUC UX I10 3JICKTPOHHBIM CJ'IO;IM)

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

3.7

OIPCALIIATL BUJ XUMHYECKON CBSI3H (KOBaJ’IeHTHaﬂ u I/IOHHaH) B HCOPraHUYCCKHUX

COCANHCHUAX

9 KJIACC

Kon
MPOBePSIEMOT0
pe3yjabTara

1

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

ITo Teme: «BelecTBO U XUMUYECKAs pEAKIU)

11

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

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




KaTaln3aTop, XMMHOYECKOe paBHOBECHE, OOpaTHMbBIe M HEOOpaTHMBIE pPEaKInH,
OKHCIHTEIbHOBOCCTAHOBUTENBHBIE  PEAaKIWH,  OKHCIWTENb,  BOCCTAHOBUTEID,
OKHCJICHHEC ¥ BOCCTAHOBJICHHE, aJUIOTPOIUs, aM(pOTEPHOCTh, XUMHYECKas CBS3b
(KoBaJICHTHAs, WOHHAs, METAIMYCCKas), KPHUCTAIUIMYCCKas peIiéTka, CIUIABHI,

CKOPOCTH XHUMHUUYECKOM peaKkunu

1.2

13

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHX IMOHATHH M NPHUMEHATH 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

PacKpbhIBaTh CYIMIHOCTH OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX peaxuuﬁ TIIOCPEACTBOM

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) OOmME M clenu(pUUecCKHe XHMHYECKHEe CBOICTBa
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 TAaKXKe IpaBUiiaM OOpalleHHs C BEUIECTBAMHU B COOTBETCTBUU 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 XJIOpHI-, Opomua, HOAMI, 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 moHsaTuit: [TJIK BemectBa; koppo3us

MCTAJUIOB

3.2

NPUMCEHATL OCHOBHBIC OII€palin MBICIIHTEIHbHOMI JACATCIBbHOCTU — aHaAJIM3 U CHHTEC3,
CpaBHCHUC, 0606HICHI/IC, CUCTECMATU3alUI0, BBIABICHHUE TMPUYUHHO-CICACTBCHHBIX
cBs3ell  — JUIsL N3Yy4YCHUA CBOICTB BCIICCTB n XUMHYCCKUX peaKuHﬁ;
€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
Ilonstne o mMeromax Mo3HaHUS B XUMHU. UucThie BemecTBa U cMecd. CrocoOBI pasneneHust

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. OTHOCHTENbHas MOJIEKYISIpHas Macca.

MaccoBas 0 XUMHYCCKOT'O 3JICMCHTA B COCAMHCHHU N

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

CTPYKTYPHBIX €IUHHMII BelecTBa. Pacyérel mo hopMysaaM XMMAYECKAX COCTUHCHUN

1.6

1.7

dm3uyecKkue U XUMHYECCKHUE SBICHHI. XUMUYISCKas peakuunga u eé IMIpU3HAKH. 3aKkoH COXpaHCHUA
MacCbl  BCIICCTB. XuMHIECKHE YpaBHCHUA. KnaccmanauI/m XUMHUYCCKHUX peaKHI/Iﬁ

(coenuHEeHMS, PA3NOKECHHUS, 3aMEIICHHS, OOMEHA)

XUMHUYECKUI HKCIIEPUMEHT: 3HAKOMCTBO C XHMHMYECKOW MOCYHO#, C NpaBwiaMH paboOThl B
nabopatopun W mnpuéMamMu obpamieHHsS ¢ Ja0OpaTOpHBIM O0OpyAOBaHHMEM, H3y4YCHHE U
onucanue GU3NIECKUX CBOMCTB 00Pa3I0B HEOPraHMYESCKHUX BEIECTB, HAOFOICHUE (DU3HUSCKIX
(TmaBiieHUE BOCKa, TasHHE JIbJa, PACTUPAHUE caxapa B CTYIKe, KUIIEHUE U KOHICHCAIINS BOJbI)
U XUMHYECKHX (TOpEHHE CBEUYH, IMPOKATMBAHHE METHON MPOBOJIOKH, B3aMMOJCHCTBHE Mela C
KHCJIOTOH) SBIICHUH, HAaOIIOJCHAE W ONMCAaHUE NMPU3HAKOB MPOTEKAHUS XMMHUYCCKUX PEaKInit
(pasnoxeHne caxapa, B3aUMOJCWCTBHE CEpHON KHCIOTHI C XJIOPHUIOM Oapus, pa3lioKeHHE
rugpokcuna menu(ll) npu HarpeBanuu, B3aumopeicTBue xene3a ¢ pacrsopom conu memu(ll),
W3yUYeHHE CIIOCO00B pa3JeNiecHus cMecei (C MOMOIIBI0 MarHuTa, (MIIBTPOBAHKE, BEITIAPUBAHHE,
MUCTWIIISAIUS, XpoMmatorpadus), MPOBEIECHUE OYHUCTKA TIOBAPEHHOW COM, HaOMIOfeHUE u
OMHKCAHKWE PE3yJIbTATOB MPOBCICHHS OIbITA, HIUTFOCTPHPYIOMIETO 3aKOH COXPAHEHUS MAacChl,

CO3/1aHNE MOJIeNIel MOJIEKY (IIapOCTEPIKHEBBIX)

2.1

2.2

Baxneiimue MpeACTaBUTCIIN HCOPIraHNYCCKNUX BCIICCTB

Bosgyx — cmech razoB. CoctaB Bo3myxa. Kuciaopon — 371eMEHT M NPOCTOE BELIECTBO.
Haxoxxaerne kuciopoaa B npupoae, Gu3ndeckne u XMMHIECKHe CBOICTBA (PEaKIny TOPEHHUS).
Oxcuppl. [Ipumenenune kucimopoma. CrmocoObl TONXy4eHHS KHCIOpona B Jabopatopuu H
npoMmsIieHHocTH. KpyroBopoT kucnopoma B mpupoae. O30H — amoTponHas MOTU(pHUKAIHs
KHCJIOpOZa

TeroBoit  3(p¢dekT XUMHYECKOH peakuu, TEPMOXHUMHUYECKHE ypaBHEHHS, O3K30- U

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

MapHUKOBOTO 3¢ eKTa, pa3pylIeHne 030HOBOTO CIIOSI




2.3

Bomopon — 37eMEHT W IPOCTOE BEIeCTBO. HaxokmeHue BOAOpOAa B MNPHUPOZE, (GH3MYECKHE 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
HEHACBIIICHHbIE pPacTBOpPHL. PacTBopuMOCTh BeleCTB B Boje. MaccoBas [0Js BeIeCTBa B
pacTBOope. XuMHuecKkre cBoicTBa BoJbl. OcHOBaHUA. Poib pacTBOpOB B MpHUpOJE U B XKU3HU
genoBeka. KpyroBopoT Boxbl B mpHpoje. 3arpsisHeHHe MpUpoAHbIX BoA. OXpaHa M OYHCTKa

MPpUPOJAHBIX BOJ

2.6

Knaccudukamus Heoprammdeckux coemmHeHmd. Oxcmapl.  Kiaccupukamus  OKCHOOB:
conmeoOpasyromue  (OCHOBHBIE, KHCIIOTHBIC, aMQOTEpHBIE) W  HecoieoOpas3yroume.

Homenknarypa okcunos. @uznyeckue 1 XMuMUUYECKHE CBOMCTBA OKCUAO0B. IlonyueHue okcuaoB

2.7

2.8

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

OCHOBaHUK

Kucnorsl. Kinaccudukanms xucnor. HomeHknmatypa kucinor. Puzndeckue U XUMHYECKHE

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

2.9
2.10

Conu. Homenknartypa coneit. duznueckue U XuMuieckue cBorictsa cosneil. [lomyuenue coneit

I'eneTnueckas cBI3b MCXKIY KJIaCCaMH HCOPTaHUYCCKUX COCI[HHeHPIf/II

211

XuMHUUECKUH SKCIEPUMEHT: KadeCTBEHHOE OMpEICNICHUE COMACPKAaHUS KUCIOpPOda B BO3IYXE,
MOJy4CeHHEe, COOHMpaHWe, paclo3HaBaHWE M W3yUCHHWE CBOWCTB KHCIIOpOJAa, HAOIIOICHUE
B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJOM M yCIOBHS BOSHUKHOBEHIHS U MPEKPAIICHUS TOPEHHS
(moxapa), O3HaKOMIIeHHE ¢ oOOpa3lmaMd OKCHAOB M OIMCAaHHE WX CBOWCTB, IONy4YCHHE,
coOupaHue, paclo3HaBaHHWE W HW3YyYEHHE CBOMCTB Boaopona (TOpeHHE), B3aMMOJICHCTBHE
Bogoposa ¢ okcuaoM menu(ll) (Bo3aMOXKHO HCMONB30BaHWE BHIEOMATEPUANIOB), HAOIIO/IEHUE
00pa3IoB BEIECTB KOJIUIECTBOM | MOJIb, HCCIIEJOBaHHE OCOOCHHOCTEH PacTBOPEHHS BELIECTB C
pa3IMYHON PacTBOPHUMOCTBIO, MPUTOTOBIIEHWE PACTBOPOB C OMPENENEHHOI MaccoBOM Jioneit
PacTBOPEHHOTO BEIIECTBA, B3aMMOACHUCTBHE BOJIBI C METAJIaMH (HATpUEM M KalbLUeM)
(BO3MOYHO MCIIOJIb30BaHHE BHICOMATEPHAJIOB), ONPE/ICIICHHE PACTBOPOB KHCJIOT U LIeJoYei ¢
MOMOIIBI0 HMHIMKATOPOB, HCCJEIOBaHHE OOpa3lOB HEOPTraHWYECKHX BEILIECTB Pa3IMYHbBIX
KJIACCOB, HAOJIOIEHUE W3MCHEHHUS OKPACKH WHIUKATOPOB B PACTBOpaX KHUCIOT W INEIOYEH,
n3ydeHue B3ammopedcTBusi okcupa meau(ll) ¢ pacTBopoM cepHOIl KHCIIOTBI, KHCIOT C
METaJUIaMH, peaKknuii HeHTpalu3aunuy, MOJy4eHHEe HEPacTBOPUMBIX OCHOBAaHHMH, BBITECHECHHE
OJTHOTO MeTajula APYI'MM W3 PAacTBOpa COJM, PEHICHHE SKCIIEPUMEHTAJIBHBIX 3a1ad 110 TeMe

«BakHeHIre KiIacchel HEOPraHn4CCKUX COCHHHCHHﬁ))

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

CTpOGHI/Ie aTOMOB. XUMHUYecKas CBsI3b. OKUCINTEILHO-BOCCTAHOBUTEILHBIE pCakuun

3.1

HepBHe IIOIIBITKH Knaccmbm(aunn XHUMUYECKUX sieMeHToB. IlonsTue o rpynmnax CXOJHbIX
3JICMCHTOB (IIIGJ'IO‘IHLIC n MCJIOYHO3CMCIIbHBIC METAJUIbl, TaJIOICHbI, HWHEPTHLIC rasm).

DNIeMEeHTBI, KOTOpbIe 00pa3ytoT aM(pOTEpHBIE OKCUIBI U THIPOKCHIBI

3.2

Ilepuonuueckuii 3akoH. [lepuonuueckas cucrtema xumuueckux snementoB .M. Menneneesa.

KOpOTKOHepI/IOL[HaH n JJIMHHONEpHUOAHAas (bOpMI)I Hepnonnqecxoﬁ CHUCTEMbI XHMMHWYCCKUX




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

HOMEPOB TIEPHO/Ia U TPYIIIBI 3JIEMEHTa

3.3

3.4

3.5

Crpoenue aromoB. CocTaB aTOMHbBIX saep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obomouexk aToMoB TepBBIX 20 XHMHYecKuX »3JeMeHToB Ilepmommdeckoit cumcremsr [I.1.
MengeneeBa. XapakTepUCTHKa XUMHUYECKOTO 3JIEMEHTA 10 €ro nojoxeHuto B Ilepuonnyeckoit

cucteme J[.M. MenneneeBa

3aKOHOMepHOCTI/I U3MCEHCHHUA paJnyCa aTOMOB XHMHWYCCKHUX DJJICMCHTOB, MCTAUIMYCCKUX U
HEMETAJUINYSCKUX CBOMCTB IIO rpynmamM " 1nepuogam. 3HayeHue HepI/IOI[I/I‘{eCKOFO 3aKOHa "
HepPIO)IH‘IECKOﬁ CUCTEMbl XUMHUYCCKUX DJJICMCHTOB [JIA PA3BUTUA HAYKU WU HNPAKTUKU. ﬂI/I

MenzeneeB — y4€HbIN U rpaskJaHUH

Xumndeckas cBsi3b. KoBaneHTHas (MOJSIpHAS M HETIONSAPHAS) CBSI3b. DJIEKTPOOTPHLATEIEHOCTh

XHUMHUYECKHUX dJIeMeHTOB. MloHHas CBS3b

3.6

3.7

9 KIIACC

Kon

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

XUMUUCCKUH OIKCICPUMEHT: H3yYCHHE OOpa3I[OB BEIIECTB METAJJIOB M HEMETAaJlIOB,
B3aUMOJICIICTBUE THIPOKCHA IIMHKA C pacTBOpPaMHU KHUCJIOT M ILIEJIOYEl, MPOBEIECHUE OMBITOB,
WTIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (TOpeHre, peakinu

Pa3NoXKeHus], COCMHEHNS)

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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14

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 IEKTPOHHOTO OanaHca

1.6

1.7

Teopust 3NEKTPONUTUYUCCKON TUCCOIMAIUKM. DJICKTPOJIUTHI M HEIJICKTPOIUTHL. KaTHOHBI,
aHWOHBI. MeXaHW3M IHCCOUMAIMH BEIIECTB C pa3IMIHBIMH BHAAMH XUMHYECKOW CBSI3MH.
Crenens aucconnarnun. CUIbHBIE U cIa0bIe SIEKTPONUTHL. Peakiii HOHHOTO 0OMeHa. Y cII0BUs
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

XUMUUECKUN OSKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSMU 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 HIIEKTPONPOBOIHOCTH PAcTBOPOB BEILECTB,
mpomecca  JUCCONMALMHM  KHCIOT, IHenoded H  coiied  (BO3MOXKHO — HCIOJIb30BAHHUC
BH/ICOMATEPHAIIOB); NPOBEICHNE OIBITOB, MIUTIOCTPUPYIOIIUX MPHU3HAKK MPOTCKAHUS PEAKIUH
HOHHOTO oOOMeHa (oOpa3oBaHME OCajKa, BBICICHHE 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

OO0miast xapakTepucTuka ranoreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTepHbBIE CTEIECHH
okucneHus. CTpoeHue U (HU3NUECKUE CBOWCTBA MPOCTHIX BEUICCTB — TaJIOTCHOB. XHUMHUYCCKUE
CBOMCTBAa Ha MpHUMepe XJopa (B3aUMOJECHCTBHE C MeETaUIaMH, HEMeTaUIaMH, IIeI0YaMu).
Xnoposogopoa. ComsiHasi KHCIIOTa, XUMUYECKHE CBOWCTBA, MOIyUYeHHE, MpUMeHeHne. [leficTBue
XJIOpa M XJOpPOBOAOPOJA HAa OPraHM3M uesoBeka. BaxHeluine XJIopulbl U UX HAXOXKACHUE B
pupojie

OOmrast  xapakrepuctuka 2dieMeHTOB VIA-rpymmbel.  OCOOCHHOCTH  CTPOCHHS — aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MYECKHe CBOMCTBA IMPOCTBIX BELIECTB —
KHUCIIOPO/Ia M CEPhl. AJIOTPONHBIE MOAU(PHUKAIINN KUCIOPOAa W Cepbl. XUMUYECKHE CBOIHCTBA
cepbl. CepoBOJOPOA, cTpocHHE, (DU3NYECKHE M XUMHYCSCKHE CBOHCTBA. OKCHIBI CEPhl Kak
NPpEACTAaBUTEIIN KUCJIOTHBIX OKCHUIOB. CepHaﬂ Kucjiora, (I)I/ISI/I‘ICCKI/IE M XHUMHYECKHE CBOMCTBa
(oOmme kak TmpeacTaBUTENsl Kiacca KUCIOT W crhenuduieckue). XUMHYECKHE PEakIuH,
JIeKaIlie B OCHOBE IMPOMBIIUIEHHOTO CIIOCO0a IOJydeHHsT CEepHOM KHCHOoTHL. IlpnmeHeHne.
Conmu cepHOM KHUCIIOTHI, KadeCTBEHHAsl peakimus Ha cynbdarT-uoH. HaxokmeHue cepbl u e€
COEIMHEHUH B MPHUPOJE. XUMUYECKOE 3arpsi3HEHUE OKpYKArolleld cpellbl COETUHEHUSIMH CEPBI

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

O6mas  xapakTepucTHKa 31eMeHTOB VA-rpymmbel. OCOOGEHHOCTH CTPOSHHUS  aTOMOB,
XapakTepHBIE CTENEeHH OKHUCICHHA. A30T, pacHpoCTpaHEHHEe B NpHUpoAe, (u3ndeckne wu
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMHUAK, ero GU3NIECKHe U XUMUIECKHE
CBOICTBA, MOJTydeHHe 1 npuMeHenne. Conn aMMOHUS, X (pU3UYecKie U XUMUYeCKHe CBONCTBA,
npuMeHeHrne. KadecTBeHHAs peakisi Ha MOHBI aMMOHHS. A30THas KHCIJIOTa, €€ IOIy4eHHe,
¢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 3arps3HEHUE OKPYXKAIOMIeH Cpellbl COSAMHEHUAMHU a30Ta (KUCIOTHBIC

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) m dochopHas kucnora, (GUIMUECKHE W XUMHUYESCKAE CBOHCTBA, IOIy4CHHE.

Hcnonp3oBanue GocdaToB B KaueCcTBe MUHEPAIBHBIX yI0OpeHMI

OOmast xapakrepuctuka 2ieMeHTOoB IVA-rpynmel.  OCcOOEHHOCTH  CTPOEHHsSI aTOMOB,
XapaKTepHbIe CTEIICHN OKHCIICHHS. YTIIEPOJ, AJUIOTPOIHbIE MOIU(HUKAIIMH, PACTIPOCTPAHEHHE B
npupojie, Guznueckue 1 XMMHYecKue cBoiicTBa. AncopOrms. KpyroBopor yriepozaa B mpupoJe.
Oxcuisl yriaeposaa, ux Gu3H4eckue u XMMUYECKHe CBOICTBA, AEHCTBUE Ha )KHUBBIE OPTaHU3MBI,
MOJNyYCHHE W TPUMEHEHHE. DKOJOTHYECKHE MpoOaeMbl, cBi3aHHbie ¢ okcuaoM yriaepoaa(lV);
THIIOTE3a TTI00ATbHOTO TOTEIUICHHS KJIMMAaTa; MapHUKOBBINA 3G QeKT. YToipHas KUCIOTa U e
cond, uX (PU3MUECKHE M XHMHYECKHE CBOWCTBA, MOJyUYeHHE W NpuMeHeHHe. KadecTBeHHas
peaknust Ha KapOoHaT-woHbL. ~ Vcmomb3oBaHMEe  KapOOHaToB B OBITY, MEIHIUHE,

MIPOMBIINIIICHHOCTH U CCIIbCKOM XO3SIHCTBE

[TepBoHauanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COENUHEHUSX yrieponaa (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 OKU3HM 4UeNOoBeKa. 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.
Cwimkarel, HMX WCIOJb30BaHHE B OBITY, MEAMILMHE, HPOMBIIUICHHOCTH. BaxHeiiue
CTPOUTENbHBIE MaTepHalbl: KepaMHuKa, CTEKJo, IleMeHT, OeToH, jkene300eToH. [Ipobiembl

0€301MacHOTO MCITOIh30BAHMS CTPOUTCIIbHBIX MAaTCPHUAJIOB B MMOBCEIHEBHOM KU3HH

2.8

XuMUYeCKUH SKCHEPUMEHT: M3YYeHHE 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOU
KHCJIOTHI; TIPOBEJICHHE KAYECTBCHHBIX PEAKIM Ha XJIOPHI-UOHBI ¥ HAOJIOJACHUE MPU3HAKOB HX
MPOTEKaHUA, OIIBITHI, OTpPaAXKAOIIUC q)HSHHeCKI/Ie M XUMHUYECKHE CBOMCTBA TaJOr€HOB U HX
COCIMHEHUI (BO3MOXKHO HCIIOJNB30BaHHE BHAECOMATEPHUATIOB); O3HAKOMJIEHHE C OOpaslaMu
XJIOpUJIOB (TaJIOTEHUIOB); O3HAKOMJIEHHE C OOpasllaMu Cepbl U €€ COCTUHEHHSIMH (BO3MOXKHO
WCTIONIb30BaHNUE BHUEOMAaTEpHaoB); HaOMIOEHHWE Tpollecca OOYrJIMBaHUS caxapa TMoj
JEHUCTBUEM KOHLUEHTPUPOBAHHOM CEPHOM KUCJIOTBI; H3Y4YEHHE XUMUYECKUX CBOMICTB
pa30aBiIeHHON CEepHON KHCIOTH, HPOBEIEHHE KAadeCTBEHHOW peaknuu Ha Cyiab(paT-HoH U
HaOIoIeHNe TIpH3HAaKa €€ MPOTEKaHWS; O3HAKOMIICHHE C (M3MYECKHMH CBOICTBaMH a30Ta,
¢dochopa m ux coenuHeHHH (BO3MOXKHO MCHOJIB30BaHNE BHEOMATEpHaOB), oOpa3namMu
a30THBIX M (OCHOPHBIX yNOOpeHuil; monydeHuwe, coOMpaHHe, paclo3HaBaHWE M H3y4YEeHUE
CBOICTB aMMMaKka; IPOBEJECHUE KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS M (ocdar-HOH U
N3y4YeHUE NPU3HAKOB MX MPOTEKaHMs, B3aUMO/ICHCTBIE KOHIIEHTPHPOBAHHON a30THOW KHMCIIOTHI
¢ MeJbIo (BO3MOXKHO HCIIOJIb30BaHHE BUAEOMATEPHAIIOB); N3yUeHNE MOAETIEeH KPUCTAIUTMIECKUX
pemérok anMasa, rpadura, QyniepeHa; 03HaKOMIICHHE C TIPOLIECCOM a/ICOPOIMN PaCTBOPEHHBIX
BEIIECTB AKTHBHPOBAaHHBIM YIJIEM M YCTPOHCTBOM IPOTHBOTa3a; IONy4deHHe, coOmpaHue,
pacro3HaBaHHE U M3y4YCHHE CBOWCTB YTTIEKMCIIOTO Ta3a; MPOBEICHNE KadeCTBEHHBIX PeakIfii 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 ¥ UX COCTUHEHUS

OO0mas XxapaKTepuCTHKAa 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.

3J'ICKTpOXI/IMI/I‘I€CKI/II71 pan HaHpﬂ)KeHI/Iﬁ MCTaJIJIOB

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,

YyTYH, JIOPATIOMHHNH, OpOH3a) M UX IIPUMEHEHHE B OBITY W IPOMBIIIIEHHOCTH

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). OKCUIBI U THAPOKCHIB! HaTpus U Kanus. [Ipumenenne

MCJIOYHBIX METAJIJIOB U X COGZ[I/IHGHI/Iﬁ

Illenoyno3eMenpHblE METa/NIBl MarHUM W KalbLUUM: mojokeHue B llepuonnueckoid cucreme
xumuueckux anemeHToB .M. MeHneneeBa; CTpOo€HHE HUX aTOMOB; HAaXOXACHUE B MPHUPOJE.
®u3nueckue U XUMHUYECKHUE CBOMCTBA MarHus M KajibLs. BakHelniue cOeIMHEHUS KaJlbLIMs

(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. DPu3ndeckne M XUMHUYECKHE CBOWCTBA AFOMHHIIL

AM(l)OTepHLIG CBOMCTBa OKCHJa U ruIpoOKCcua 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, runpokcunabl u con xenesa(ll) u sxemnesa(lll), ux cocras, cBoWcTBa U IOTy4YCHHE

XUMHUYCCKUI OKCICPUMEHT: O3HAKOMJIICHHE C 00pa3l[aMu METalIoB W CIUIaBOB, HUX
(GU3NYEeCKUMH  CBOMCTBAMH; U3YyYCHHE pPE3YJIbTATOB KOPPO3HHM META/UIOB  (BO3MOXKHO
HCITIOJIb30BaHUE BUACOMATEPHUAIIOB), OCOOCHHOCTEH B3aMMOACHCTBHSI OKCH/A KalbIUs U HATPHUS
¢ BOIOW (BO3MOXXHO HCIIOJb30BAHHE BHICOMATEPHAIIOB);, HCCIICAOBAHHE CBOWCTB KECTKOM
BOJIBI; TIPOIIECCa FOPCHUS JKejie3a B KHCIOPOe (BO3MOXKHO HCIIOJIH30BAHHE BHICOMATCPHAIIOB);
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMI HA HOHBI (MATHUS, KAJbIHS, aTFOMUAHUS, [IMHKA,
xene3a(ll) u sxeneza(lll), memu(ll); HaOmoneHWE W OMKMCAaHUE TMPOLECCOB OKPAIIWBAHUI
IUTAMEHH MOHAMHU HATPHS, Kallus M KaIbIUs (BO3MOXXHO HCIOJIB30BAHUE BHICOMATEPHAIIOB);
ucclefoBaHne aM(OTEpHBIX CBOWCTB THIPOKCHAA AFOMHHHSA W THIPOKCHIA [MHKA; PCIICHHE

OKCIICPUMEHTAJIbHBIX 3a/1a4 110 TEMC «BaxkHelIre MeTalIbl U UX 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 TOMOIIb P XUMHUYCCKUX OKOraX U OTPABJICHUAX

4.2

OCHOBBI 3KOJOTHMYECKOH I'PaMOTHOCTH. XHMHYECKOE 3arpsi3HeHHe okpyxkaromiei cpeast IT/IK.
Ponb XuMun B pemieHMH SKOJIOTHUECKHX mpobiieM. [IpupoaHble MCTOYHHMKH YTIIEBOJOPOJIOB

(yronmb, mpHpOAHBIH Ta3, He(Th), MNPOAYKTHI HMX MepepaboTKH, WX pojJb B OBITYy H




IIPOMBINUICHHOCTH

4.3

XUMHYECKHI OKCIICPUMECHT: HU3YYCHUC o6pa3u013 MarepuaioB (CTeKJ’IO, CIIZIaBbl MCTAJlJIOB,

MIOJIMMEPHBIE MaTepHalIbI)




IMPOBEPAEMBIE HA OI'S 1O XUMHWHU TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSA
OCHOBHOW OBPA30OBATEJBHON MPOTPAMMBI OCHOBHOI'O OBIIIEI'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 TI03HAaBa€MOCTH SIBJIEHUI MPUPOABI, TOHUMaHHE OOBEKTUBHONW 3HAYMMOCTH OCHOB
XMMHUUYECKOIl HAayKM Kak oO0JIaCTM COBPEMEHHOTO eCTECTBO3HAHMS, KOMIIOHEHTa
o0med KynabTypbl W IPAaKTHUECKOM AEATEIBHOCTH YEJIOBEKa B  YCIOBHSX
COBPEMEHHOTO OOINECTBA; MMOHMMAHNWE MECTa XHUMHHU CPEOU IPYTHX €CTECTBEHHBIX
HayK

0 HayYHBIX METO/aX MO3HAHUS, B TOM UYHCJIE 3KCIEPUMEHTAIBHBIX U TEOPETHYECKUX
METOJlaX HCCJICOBAaHMs BEIIECTB U M3YYEHUS XHMHYECKHX pEaKkIui; yMeHHe

HCIIOJIB30BAaTh MOACIN AJIA 00BICHEHHUS CTPOCHUA aTOMOB U MOJICKYJI

13

0 cepax npoheccHoHaTbHON NEeITENbHOCTH, CBA3aHHBIX C XMMHEH U COBPEMEHHBIMU
TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTIDKCHUSAX XHMHUYECKOW HAyKH, YTO TTO3BOJIUT
oOyJarompMmcs ~ paccMaTpuBaTh  XHMHIO  Kak  cdepy  cBoedl  Oymymie
NpoQeCcCHOHANBLHON JESTEIbHOCTH W CleNlaTh OCO3HaHHBIH BBIOOD XHMHHM Kak

poUILHOTO MPEMETa MPH MEPEX0IC Ha YPOBEHb 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, OJHOPOJHAS U HEOIHOPOJHASI CMECh, OTHOCUTEIIbHBIE
aTOMHAasi M MOJIEKYJISIpHas Macchbl, KOJIMYECTBO BEILECTBA, MOJIb, MOJLSIpHAas Macca,
MOJISIPHBIH 00BEM, OKCHJI, KACIIOTA, OCHOBAHHUE, COJIb (CPEIHsN), XMMUUECKAsT PeaKIus,
PEaKIUU COCTUHEHHS, PeaKIH Pa3lIOKCHHUS, PEaKIMU 3aMEeIICHUs, Peakui 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, PEaKIMd HWOHHOTO OOMEHAa, OKHCIIHUTEILHO-
BOCCTAHOBHUTEINLHBIE PEAKIMHM, OKHUCIUTEIb W BOCCTAHOBHUTENb, OKHUCJICHHE U
BOCCTAHOBJICHHE, 3JIEKTPOJIN3, XUMHUIECKOE paBHOBECHE, 00paTHMBIE W HEoOpaTUMbIe
peakiuu, CKOpOCTh XUMHUYECKOW 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-MOJICKYJIApHAd TCOpUs, TEOpUsd 3HeKTp0HHTH‘lCCKOﬁ




JUucconmuanmu

3 Bnasenue ocHOBaMH XHMUYECKOH IPaMOTHOCTH, BKITFOYAROIICH:
YMEHHE TPABIIFHO HMCIIONF30BaTh U3yUCHHBIC BEIIECTBA U MAaTEPHANBI (B TOM YHCIE
MUHEpaJIbHBIE YOOOPEHHs, METaJUIbl U CIUIaBBI, IIPOAYKTHI IepepaboTKu MPUPOTHBIX
a1 HCTOYHUKOB YTJICBOIOPOJOB (YIJis, MPHPOTHOTO Ta3za, He(TH) B OBITY, CEIBCKOM
' XO3SHCTBE, HA MPOM3BOJCTBE U MOHUMAHKUE 3HAYCHUS KHUPOB, OCIIKOB, YIICBOIOB IS
OpraHu3Ma YeJIOBeKa, YMCHHE MPOTHO3HPOBATH BIIUSHHE BEIIECTB M XUMHYCCKHX
MPOIIECCOB HA OPTaHU3M YEIIOBEKA U OKPYIKAIOIIYIO IPHUPOTHYIO CPEIY
39 YMCHHE MHTETPUPOBATh XHMHWYCCKHE 3HAHHUS CO 3HAHWAMH JPYTHX Y4eOHBIX
' MIPEeIMETOB
HAJIMYKME OMBITa Pa0OTHl C Pa3IMYHBIMH HMCTOYHHKAMU WH()OpMAIUM IO XUMHU
3.3 (HayyHasT ¥ HAYYHO-TIOMYJIIpHAs JIUTEpaTypa, CJIOBapH, CIPABOYHHKH, MHTCPHET-
pecypcer)
yMEHHE OOBEKTHBHO OIICHUBATH MH(POPMAIMIO O BEUICCTBAX, WX MPEBPAIICHUSIX U
3.4 MPAKTUYCCKOM MPUMCHCHHHM M YMEHHE HCIOJIb30BaTh € I pelleHHs y4eOHO-
MMO3HABATEIBHBIX 33124
Bragenne ocHOBaMHM MOHSATHIHOTO ammapara U CHUMBOJIHYECKOTO S3bIKA XMMUHU IS
4 COCTaBIICHUS (OPMYNI HEOPTaHMUECKUX BEIICCTB, YPABHEHUH XUMHUECKUX PEaKIIHi;
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 sAApa, OOINee YMCIIO  3JEKTPOHOB), PACIPEACICHHEM JJIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSIM aTOMOB IIEPBBIX TPEX MIEPHUOJIOB, KW U KAIbIUSI
[IpencraBneHue O MEPHOAUYECCKON 3aBHCUMOCTH CBOWCTB XMMHYECKHX 3JIEMEHTOB
) (paguyc aroma, 3JIEKTPOOTPHIATEIBHOCTH), MPOCTHIX M CJOXHBIX BEIIECTB OT
MOJIOXKCHHUS 3IeMeHTOB B [leproanyeckoii cucreMe (B MajbiX MMEPHOAax M TJIaBHBIX
MOJrPYIIax) U JICKTPOHHOTO CTPOCHHUS aTOMa
7 YMeHne KI1acCupUIIpPOBaTh:
7.1 XUMHUYECKHUE DJIEMEHTHI
7.2 HEOpTaHMYECKUE BellecTBa
7.3 XUMHUYECKHE PEaKIuu
8 YMeH#ue onpeensiTh:
8.1 BaJICHTHOCTh U CTEIICHb OKHUCIICHUS] XUMHYCCKHX 3JICMEHTOB, 3apsi/] 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 PU3MUSCKUE U XUMHUCCKUE CBOMCTBA!
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 YHCIIE WX BOIHBIX pPAcCTBOPOB (BozIa, aMMHaK,




XJIOPOBOAOPO, CEPOBOAOPOMA, OKCHIBI M THAPOKCHABl MeramioB |-lIIA 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, q)OC(l)OpHaﬂ, yrojibHas, KpCMHUEBAsA KUCJI0TAa 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 XUMUYECKHUX NPEBPAIIECHUH B PA3INYHBIX YCIOBUIX
10 YMeHHe COCTaBJIATh MOJIEKYJISIPHbIC M HOHHBIE YPaBHEHHMS peaklnii, B TOM YuCIe:
10.1 peaxImii HOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUii
10.3 WITIOCTPUPYIOIIUX ~ XMMHYECKHE  CBOWHCTBA  HM3YYEHHBIX  KJIAcCOB  (TpyIIm)
' HEOPraHUYECKHX BEIIECTB
104 MIOJTBEPIKNAIOIIUX IEHETHYECKYIO 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,

KHCJIOPOJIa, Cephl, a30Ta, (ocopa, yriiepoaa, KpeMHUS




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

43 MAarHus U KaJblys, ATFOMIHHAS, JKelle3a. DIeKTPOXUMUICCKIN Pl HAlIPsDKCHUH METalIOB
a4 Ou3nYecKue U XUMUYECKHE CBOIMCTBA BOJOPOJHBIX COCIMHEHUI HEMETAJIOB: XJIOPOBOJIOPO/A,
' CEpOBOOPOA, aMMHAKa
45 dusnvecKkue U XMMHUUYECKHE CBOMcTBa OokcuaoB HemeraioB: cepol (1V, VI), asora(ll, 1V, V),
' dochopa(lll, V), yraepoma(ll, V), xpemuus(lV). [lonxydeHue OKCHIOB HEMETAIIOB
46 Xumuueckue cBoiictBa okcumoB: 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). [TomydeHne ocHOBaHUI U aM(OTEPHBIX THIPOKCHIOB
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!
' MOJYICHUS 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




[Iprmmenenne cepsl, a3ota, Gocdopa, yriepoaa, KpeMHUS H UX COCAHHEHUHN B OBITY, MEIUIINHE,

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

03 JIIOPAIIIOMHUHUM, OpoH3a) B OBITY W HPOMBIIIIEHHOCTH MX coenuHeHud. [loHsATHE 0 KOppo3uu
METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI HX OT KOPPO3UU
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 COSIMHEHMSX yIiieposa (MeTaH, 3TaH,
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 XUMUYECKUX COETUHEHUN
7.2 Macchl (MACCOBOT) IO paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM ypaBHEHHSIM




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /JUIS1 YYHEHUKA

METOJUYECKHUE MATEPHAJIBI JJIS1 YUUTEJIA

NN PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH HHTEPHET



