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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo X¥UMUM Ha ypPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs COCTAaBJIEHA HA
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS OCHOBHOUM 00Opa30oBaTeIbHON MPOrpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus, npeacraBieHHbIX B PI'OC OO0, a Takxe Ha OCHOBE
benepasibHOM paboyeil mporpaMMbl BOCIIUTAHUSL U C YYETOM KOHIICHIIMHU MPErogaBaHus
y4eOHOro mpenMmera «XuMus» B 00pa3oBaTelNbHBIX OpraHu3auuax Poccuiickoi
denepanum.

[Iporpamma no xumuu Ja€T NpeACcTaBiICHUE O LENAX, 00IIel CTpaTeruu 00ydeHus,
BOCITUTAHUS U PA3BUTUS 00YUAIOIIUXCS CPEICTBAMU YUYEOHOTO MpeMEeTa, YCTaHABIUBACT
o0s3aTeIbHOE TPEJAMETHOE COJEpkKaHUE, IMpeaycMaTpUBAET pacIlpe/iesieHue €ro 1o
KJIaccaM U CTPYKTYpHUPOBAHUE MO pa3jiesiaM U TEMaM MPOrpaMMbl IO XUMUH, ONPEIETSIET
KOJIMYECTBEHHBIE M KAUYE€CTBEHHBIE XapaKTEPUCTUKH COJIEPKaHUS, PEKOMEHIYEMYIO
[IOCJIEIOBATEIbHOCTh ~ M3YYEHUS  XUMHH C  y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€W, JIOTUKM Y4€OHOro MpoLecca, BO3PACTHBIX OCOOEHHOCTEN
oOyyJaroumxcsi, Onpenenser BO3MOXKHOCTH MpeIMeTa JUisl peaju3alud TpeOOBaHUU K
pe3yibTaTaM OCBOECHHSI OCHOBHOM 0Opa30BaTeNIbHOM MPOrpaMMbl HA YPOBHE OCHOBHOIO
oOmero oOpa3zoBaHus, a TaKke TpeOOBaHUN K pe3yJibTaTaM OOy4YEeHHs] XUMUU Ha YPOBHE
Hesnel U3yuyeHus MpeiMeTa U OCHOBHBIX BUJOB yUEOHO-IIO3HABATENIbHOMN JESTEIbHOCTU
00y4aroIerocsi o OCBOCHUIO y4eOHOTO COAECpKAHMSL.

3HaHWE XUMHUHU CIYKAT OCHOBOW Uil  (POPMHUPOBAHUS  MHUPOBO33PEHUS
oOyyJarouierocsi, ero NpeaCcTaBI€HUN O MaTepualbHOM €IMHCTBE MHUpPA, BaXHYIO POJIb
urparot GopMupyeMble XUMUEH MPEICTaBICHHs O B3aUMOIIPEBPALLEHUSIX dHEPTUU U 00
HBOJIIOLIMU BEILIECTB B MPUPOJE, O MyTSAX pelIeHUs II00anbHBIX MPOOJIeM yCTONUYUBOIO
Pa3BUTHUSI YEJIOBEYECTBA — CBIPHEBOM, JHEPreTHUYECKOW, MUIIEBOM M SKOJIOTHMYECKOU
0€30MacHOCTH, POOJIEM 3IpaBOOXPAHECHMUSI.

N3yuenne xumun:

CHOCOOCTBYET peaiu3alii BO3MOXHOCTEH Jisi camMoOpa3BUTHS U (OPMHUPOBAHUS
KyJbTYpPbI IMYHOCTH, €€ 0011el 1 PyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJ3J B (OPMHUPOBAHUE MBIIUIEHUS M TBOPYECKUX CIOCOOHOCTEU
oOyJaroumxcsi,  HaBBIKOB ~ MX  CAMOCTOSITEIBHOM  y4yeOHOW  JIeATEeIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HUCCJEJ0BATENLCKUX  YMEHMM, HEOOXOJIMMBIX KaK B
MOBCETHEBHOM XKU3HU, TaK U B TPO(PECCUOHATILHOM S TEIBHOCTH;

3HaKOMHT CO CIlelu(UKON HAyYHOTO MBIIIJICHUS, 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIla HA E€IUHCTBO MPUPOJbI M YEJIOBEKAa, SBJISETCS OTBETCTBEHHBIM JTalloM B
(hOopMHUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YyUarOIIUXCS;

CHocoOCTBYET (POPMUPOBAHUIO [IEHHOCTHOTO OTHOILIEHUSI K €CTECTBEHHO-HAYUHBIM
3HAaHUAM, K TMPUPOJE, K YEJTOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHMYECKOe 0Opa3oBaHUeE
00yJaroxcs.

Jlanubple HampaBieHuss B OOYy4YeHHMM XUMHUU OO€CIEeUMBAIOTCS CcHelU(pUKON
coliepKaHusl yueOHOro MpeIMeTa, KOTOPbIN SIBISETCA MeJarori4ecky aganTUPOBAHHBIM
OTpakeHHeM 0a30BOW HAYKU XMMHUU Ha OMPEEIEHHOM 3Tare e€ pa3BUTHUA.



Kypc xumuu Ha ypOoBHE OCHOBHOrO oOHIEr0 0Opa3oBaHUs OpPHUEHTUPOBAaH Ha
OCBOEHME OOYyYarOUMMHUCS CHCTEMbl II€pBOHAYAJIbHBIX IIOHATUH XUMUH, OCHOB
HEOPraHWYECKOM XUMHUU M HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX MOHSATUH OpPraHUYECKOM
XUMUH.

CrtpykTypa coaepxaHHs NporpaMMbl IO XUMUU C(HOPMHUPOBAaHA Ha OCHOBE
CUCTEMHOTO 1oxo0/1a K e€ nzydenuro. CozneprkaHue CKIaJbpIBa€TCsA U3 CUCTEMBI MOHATHI
O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MOHATHHM O XuMu4eckon peakuuu. O6e
3TU CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHUUIY IOCIEA0BATEIBHOIO Pa3BUTHS
3HAHUI HA OCHOBE TEOPETUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHsI O CTPOEHHH aTOMa U XMMHUYECKOH CBSI3H;

— IPEJICTAaBICHUN 00 3IEKTPOJUTUYECKOM TUCCOLUALIUN BEIIECTB B pacTBOpaXx.

Teopernyeckre 3HaHUSI PACCMAaTPUBAIOTCS HA OCHOBE AMITMPUYECKH MOITYUYEHHBIX U
OCMBICJIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYroMmy,
BBINIOJHAS (QYHKUMU OOBSICHEHUS] W TNPOTHO3UPOBAHUSA CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEMN MPAKTUYECKOTO MPUMEHEHMSI U ITOJTYYEHUS N3YyYaeMBbIX BEILIECTB.

OcBoeHue nporpaMMsbl 10 XUMUU CIIOCOOCTBYET (DOPMUPOBAHMIO MPEACTABICHUS O
XUMHAYECKON COCTABIAIONIEH HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPOBL,
LIEHHOCTHOT'O OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJIaM II03HAaHMs B Hayke. M3ydeHune
XUMHHU TIPOUCXOUT C MPUBJICUCHUEM 3HAHUN U3 paHee U3yUEHHBIX YUEOHBIX MIPEIMETOB:
«Oxkpyxaromuii Mup», «buosorud. 5—7 knacce» u «P@usuka. 7 Kiaacey.

[Ipy u3ydyeHHH XUMUU TPOUCXOIUT (OPMHPOBAHHME 3HAHMM OCHOB XHWMHYECKOU
HAayKd Kak oOOJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOH JeATEIbHOCTH
YyeloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MMPOBOW KyJbTypbl. 3agadya y4uyeOHOro
npeIMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XMMUYECKUX 3HAHUM — BaKHEHIINX
(aKkTOB, MOHATUNA, 3aKOHOB M TEOPETUYECKUX TOJOKEHHM, TOCTYMHBIX O0O0OIIEHUI
MHPOBO33PEHYECKOTO XapakTepa, sA3blka HAayKH, B MPUOOIIEHUH K HAYYHBIM METOJaM
MO3HAHUS TpPU M3YyYEHUU BEIIECTB M XUMHUYECKMX pEaKkiuil, B (HOpMUPOBAHUU U
pa3BUTUN TIO3HABATENbHBIX YMEHUW M MX NPUMEHEHUU B Y4eOHO-IIO3HABATEIbHON U
y4eOHO-UCCIIeI0BATEIBCKON JEATEIHPHOCTA, OCBOCHUH TPABHII O€30MaCHOTO OOpaIeHus
C BEIIECTBAMU B IMOBCETHEBHOM KU3HHU.

[Ipy u3ydyeHMM XUMUM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs Ba)XHOE
3HaYeHHUe NMPUOOPENN TaKue 1, KakK:

— (QopMHUpOBaHME MHTEUIEKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaAMOCTOSITEJIbHOMY MPHUHSATHIO  PEIICHU,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HaIpaBJIEHHOCTh O0YYEHUSI Ha CUCTEMATHYECKOEe MPHUOOLIEHUE 00YyYaroluXCcsl K
CaMOCTOSATEJIbHOM TO3HABATEJIBHON JESITEIbHOCTH, HAyYHBIM METOJaM I103HAHMS,
(hOpMUPYIOIIMM MOTHBAIIAIO M PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieuyeHre YCJIOBUH, CIIOCOOCTBYIOIMX MPUOOPETEHUIO OO0yYarOIMMUCS
OIbITa pa3HOOOPa3HON NIEATENbHOCTH, MMO3HAHUSA U CaMOINO3HAHHUS, KIIFOUEBBIX HABBIKOB



(KJTHOYEBBIX KOMITETEHIIN ), UMEIOUIUX YHUBEPCAIBHOE 3HAUCHHUE I PA3IUUYHbIX BUIOB
NEeSTENbHOCTH;

— GopMupoBanue o01Iel (YHKIIMOHATBFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YHCJIC YMEHHUI OOBSCHSATH U OIEHWBAThH SIBJICHUS OKPYKAIOIIETO0 MUPA, UCTIOIB3YS
3HAHUSA W ONBIT, MOJIyYEHHbIE NMPU U3YYEHUU XHUMHUH, MPUMEHSITh UX MOPU PEIICHUU
npo0JsieM B OBCEHEBHOM JKU3HU U TPYIOBOM JACSATEIbHOCTH;

— (QopMupoBaHue y OOydYaromMXcsi T'YMaHUCTHUYECKUX OTHOLIECHWUM, MOHUMAHMUS
IIEHHOCTH XUMHWYECKUX 3HAHUW I BBIPAOOTKU HKOJIOTHYECKH 1EJIeCO00pa3HOro
MOBEJICHUSI B OBITY W TPYJIOBOM NEATEILHOCTH B IEJISIX COXPAHECHUSI CBOETO 37I0POBBS U
OKPYXarolenl NPUPOTHON CPEbI;

— pa3BUTHE MOTHUBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO H
CaMOBOCIIMTaHUIO HA OCHOBE YCBOCHHUS OOIICUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHMUS.

OOmiee 4MClIO 4YacoB, OTBEAEHHBIX I M3YYEHHUS XUMUU HAa YPOBHE OCHOBHOIO
oO1ero oopazoBanusi, coctapisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B HeJENI0),
B 9 Kkiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

IIpenmetr xumuu. Posib XMMUHK B )KU3HU Y€JIOBEKA. XUMUS B cUCcTeMe Hayk. Tena u
BeniecTBa. OU3nueckre CBOMCTBA BEIIECTB. ATrperaTHOe COCTOAHUE BemlecTB. [loHsTue
0 MeTofax TMO3HaHWA B XuMuU. UYucTeie BemecTBa u cMmecH. CrocoObl pas3jesieHus
CMECEH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX AJIEMEHTOB.
IIpocThie U CIIOKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas ¢opmysia. BaleHTHOCTP aTOMOB XHMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcOCTaBa BemlecTB. OTHOcUTeNnbHAas aToMHas Macca. OTHOCUTEIbHAs
MOJIEKyJIsIpHasg Macca. MaccoBast 101 XAMUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KomnuectBo BemiectBa. Monbs. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M Yuciia CTPYKTYPHBIX €IMHHMII BemecTBa. Pacuérel mo hopmysiaM XMMUYECKUX
COEIMHECHUM.

du3nyeckue U XUMUUYECKUE SIBJICHHS. XUMHUYECKas peakius U e€ MpU3HaKH.
3aKOH COXpAaHEHHUsI MacChl BEIIECTB. XUMHUYeckue YypaBHeHusa. Kiaccudukanus
XUMHUYECKUX PEaAKINil (COeMHEHUS, Pa3JIOKEHUS, 3aMEIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKON IMOCYJ0W, MpaBuiaMud pabOThl B Ja0OpaTOpuud U
npuéMamMu oOparieHuss ¢ JiabopaTOpHBIM OOOpPYJAOBaHUEM, HW3YUYECHHE W OMNHCAHUE
(bU3UYECKUX CBOMCTB 00pa3IioB HEOPraHWMYECKUX BEIIECTB, HAOMIOJCHUE (PHU3MUICCKUX
(taBieHMe BOCKa, TasiHWE JIbJla, pPACTUpAaHUWE caxapa B CTYIKE, KUIEHUE U
KOHJIGHCAIlMs BOJbI) W XHUMHUYECKHX (TOpPEHHME CBEYH, IMPOKAIMBAHUE MEIHON
MPOBOJIOKHU, B3aUMOJICUCTBUE MeJia C KUCJIOTOW) SIBIEHUN, HAOJIOJACHUE U OMHCAHUE
MPU3HAKOB MPOTEKAHUSI XUMUYECKUX PEaKIUil (pas3ioKeHUe caxapa, B3auMOJICHCTBUE
CEpHOM KHUCIOTHI C XJOpUIoM Oapusi, pasnoxkenue rtuapokcuna menu (1) mpum
HarpeBaHUM, B3aUMOJICHCTBUE Kene3a ¢ pactBopom conu meau (11), uzyuenue crocoboB
pa3lielieHusT CMeceil: ¢ TMOMONIbI0 MarHuta, (QUIbTPOBAaHUE, BBIIAPUBAHUE,
TUCTUJUISIINS, XpoMaTorpadusi, MPOBEICHUE OYUCTKU MOBApPEHHOM COJIM, HAOJIIOJCHUE
Y ONHMCAHUE PE3YJbTATOB MPOBEICHUS OMbITA, WIUIFOCTPUPYIOIIETO 3aKOH COXPaHECHUS
MacChl, CO3/IaHKE MOJIeJIe MOJIEKYJ (I1apOCTEPKHEBBIX ).

BaxHeilue npeacTaBuTe M HEOPraHUYECKUX BeLIEeCTB

Bo3nyx — cmech razo. CocraB Bo3ayxa. Kuciopog — 3JIEeMEHT M NpPOCTOE
BeliecTBO. HaxoxxneHue kuciopoaa B npupoje, Gusndeckrue 1 XuMUUECKHUE CBOMCTBA
(peakuu  ropenwus). Oxcuapl. [Ipumenenme xkuciopoma. CrmocoObl TOTyYECHHS
KHCJIOpOJia B J1a0OpaTOpUU M MPOMBIIUIEHHOCTH. KpyroBopoT KHCIOpoJa B MPUPO/IE.
O30H — anmoTponHas Moau(PHUKAIUS KHCIOPOIa.

TernoBoit 3¢(deKT XUMUUYECKON peakluu, TEPMOXUMUYECKUE YPABHEHUS, K30- U
SHJIOTEpPMHUYECKHUE peakluu. TOMIMBO: Yroib U METaH. 3arpsi3HEHUE BO3AyXa, YCUICHUE
MapHUKOBOTO Y (exTa, pa3pyIieHrne 030HOBOTO CIIOS.



Bonopon — smemeHT u mpocTtoe BemecTBO. HaxoxeHne Bogopona B HMPHUPO/IE,
¢du3nUecKue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCO0bI noiayueHus. Kucinorel u
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTsl M0 XUMUUYECKUM YPaBHEHUSIM.

dusnueckne cBOMCTBA BOoAbL. Bona kak pactBopureins. PactBopsl. Hacklennsie u
HEHACBILIEHHBIE pacTBOPBI. PACTBOPUMOCTH BelIeCTB B BoJie. MaccoBasi 10J1s1 BEIIECTBA
B pacTBOpe. XUMHUYECKHE CBOKMCTBA BOAbL. OCHOBaHMs. PoJjib pacCTBOPOB B MPUPOJE U B
KU3HU 4yesnoBeka. KpyroBopoT BobI B IpUpojie. 3arpsisHEHUE NPUPOAHBIX BoJI. OXpaHa
Y OYHMCTKA MPUPOIAHBIX BOJI.

Knaccudukanus nHeoprammueckux coeauHeHuit. Oxcunbl.  Kriaccudukarms
OKCH/JIOB: coJjieoOpazyroiye (ocHOBHBIE, KHCJIOTHBIE, am(poTepHbIC) "
HecosieoOpasyromme. Homenknarypa okcuaoB. dusnveckne U XMMUYECKHUE CBOWCTBA
okcuao0B. [lomyueHrne OKCUIOB.

OcHoBanusi. Knaccudukaius oCHOBaHM: MIETOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuii. @Pu3nyeckue W XHUMHUYECKHME CBOWCTBA OCHOBAHUM.
[Tonydyenne ocCHOBaHM.

Kucnotel. Knaccuduxamuss kucnor. Homenknatypa kucior. dusuyeckue u
XUMHUYECKUE CBOMCTBA KUCIOT. P aktuBHOcTH MetaiuioB H. H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenknatypa coseil. DU3MYECKHME U XUMHUYECKUE CBOWCTBA COJEH.
[Tomyuenue coueil.

['eneTnyeckas CBsI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCTMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICICHUE COJACpKaHUA KHUCIOpOoJa B BO3AYyXE, IOJIyYECHUE,
coOupaHue, pacrmo3HaBaHWE W HW3YYEHUE CBOMCTB KHUCJIOPOJa, HAOJIOJCHHE
B3aMMO/JICHCTBUSL BEUIECTB C KUCIOPOJOM U YCIIOBHS BO3HUKHOBEHHS U MPEKpaLICHUS
ropenus (mMokapa), O3HaKOMJIEHHE C oOpa3laMh OKCHJOB M OINHCAaHUE UX CBOMCTB,
MoJyueHue, coOupaHue, pacro3HaBaHWE U M3YUYEHHUE CBOMCTB BoAopoja (rOpeHue),
B3anMoJielicTBue Bojgopoaa ¢ okcugom Meau (II) (BO3MOXKHO HCIOJIB30BaHHE
BHJICOMATEPHAIOB), HAOJIOJICHHE OO0pa3loB BEIISCTB KOJWYECTBOM 1  MOJIb,
MCCJICIOBAaHNE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C PA3JIMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPENEIIEHHOM MacCOBOW JOJIEM pPacTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBHE BOJBI C METa/IaMH (HaTpUeM M KajbllieM) (BO3MOXKHO
UCIIOJIb30BAaHUE  BHUJICOMATEPUATIOB), HCCIEJOBAaHUE OOpa3oB  HEOPTaHUYECKUX
BEIIIECTB PA3UYHBIX KJIACCOB, HAOIOJEHHWE W3MEHEHHS OKpPACKHM WHIUKATOPOB B
pacTBopax KHCJIOT W IIejoder, u3ydeHue B3aumojerctBusi okcuaa meau (II) c
pPacTBOPOM CEPHOM KHUCIJIOTBI, KHCJIOT C METAUIAMU, PEAKUUN HEUTpaIU3aliu,
MOJyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO METaJUla JIPYTUM U3
pacTBOpa COJM, PEIICHHE KCIEPUMEHTANIbHBIX 3a7a4 Mo Teme «BaxkHeline Kiacchl
HEOPTaHUYECKUX COEAUHEHUID.

IMepuoanueckuii 3axkoH u Ilepuoanyeckasi cucreMa XMMHUYECKHUX 3JI€MEHTOB
. N. MenaeneeBa. CtpoeHne aToMoB. XUMHYeCKasi CBA3b. OKHCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEeAKIIUN



[lepBble MOMBITKH KIACCU(PUKAILIMN XUMHUUYECKUX 3JeMeHTOB. [loHsTHe 0 rpymnmax
CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE U IIEJTOYHO3EMENIbHbIE METalIbl, TaJOreHBI,
MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpPbIE 00pa3yl0T aM(pOTEPHBIE OKCUIbI U THUIPOKCHUJIBI.

Ilepnonmueckuit 3akoH. Ilepuonnueckas cucrema xumuyeckux anemeHTos Jl. U.
MenneneeBa. Kopotkonepuomnas u amuHHONEepuwomHas ¢opmbel [lepuomnyaeckoit
cucteMbl xumudeckux diemeHToB [[. WM. MenneneeBa. llepuoasl W TpyIIibL.
PuU3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI AIEMEHTA.

Crpoenune aromoB. CoctaB atoMHbIX saep. M3orombl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XUMHUUECKHX 3JeMeHTOB [lepuonnueckoit
cucrembl JI. M. Menneneea. XapakTEepUCTHKA XUMHYECKOTO JJIEMEHTA IO €ro
nosioxeHuto B [lepuonnueckon cucreme JI. 1. Menaeneena.

3aKOHOMEpPHOCTM HW3MEHEHHsSI paJuyca aTOMOB XHMHUYECKHX DJEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPyNIaM U NEPUOIaM.

3nauenne llepuomnueckoro 3akoHa W llepuoaUyuecKOr CUCTEMBI XHUMHUYECKUX
AJIEMEHTOB U pa3BUTUS Hayku W Inpaktuku. [[. M. MenneneeB — yd€HbIM U
rpakIaHUH.

Xumuueckass  cBsa3b.  KoBajeHTHass  (ToyisipHas W HEMOJSIpHAsl)  CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAsA CBSA3b.

Crenenb okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchr
OKHCJIEHUS U BOCCTAHOBJICHHsI. OKUCINUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3yyeHue o0pa3loB BEUIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUAPOKCUAA LHMHKAa C PAacTBOPAMHM KHCIOT M LIEJIOYEH, IPOBENCHUE OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (rOpeHue,
peaKkiuu pas3oKeHus, COSTUHEHHUS).

Mesicnpeomemmuoie cea3u

Peanmzannst MeXnpeIMETHBIX CBsS3€d IIPU HM3YYEHUM XHMUM B 8 KIacce
OCYULIECTBJISIETCS Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U IOHATHUM, SABJIAIOLIMXCA CUCTEMHBIMU JUISl OTIAEIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4YHOTO IIMKJIA.

OO1111e ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAyUHbIM (akT, THIOTE3a, TEOPUS, 3aKOH,
aHaluu3, CHUHTE3, KiacCU(UKalMs, TEePUOJAUYHOCTh, HAOIIOJEHUE, DSKCIEPUMEHT,
MOJEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHNUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIMJI, WU30TOIBI,
pPaZIMOaKTUBHOCTb, MOJIEKYyJa, JJEKTPUUECKUN 3apsii, BEIIECTBO, TeIO, OOBEM,
arperaTHO€ COCTOSIHME BEIIEeCTBA, ras, (pu3anyeckue BETUUYUHBI, €AMHUIBI U3MEPEHHUS,
KOCMOC, IUTaHETHI, 3BE31bI, CONHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPOBI, MOJE3HBIE
HCKOIIAaEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peaKus



[lepuoanueckuii 3akoH. [lepuonnyeckas cucrema xumuueckux siaementoB 1. U.
MenpneneeBa. CTpoeHME aTOMOB. 3AKOHOMEPHOCTH B UBMEHEHUH CBOMCTB XMMUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KaJHs, KaIbIUsA U UX COCIUHEHUN B COOTBETCTBUU
C TIOJIOKEHHUEM DJIEMEHTOB B [lepnoanueckont cucteMe U CTpOCHUEM UX AaTOMOB.

CrpoeHue BelIeCcTBA: BUJIBI XUMHYECKOMW CBS3U. THUIBI KPUCTAJUNIMYECKUX
PEETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT THNA KPUCTAJUIMYECKON PEUIETKU U BUAA
XUMHYECKOU CBSI3H.

Knaccudukanus w HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XHMHUYECKHUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCA K PA3JIMYHBIM  KJaccaM HEOPTaHWYECKUX
COCIMHEHUN, TEHETUYECKAs CBA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanus XuMUYECKUX peaKkuil MO pa3IudyHbIM MpU3HaKaM (M0 YHCIy U
COCTaBYy YYacCTBYIOIIMX B PEAKIMU BEIECTB, MO TEIIOBOMY 3P (DEKTY, MO U3MEHEHHUIO
CTEMEHEW OKHUCJIEHUS XUMHUYECKHUX OJJIEMEHTOB, IO OOpPaTUMOCTHU, IO Y4YaCTHUIO
KaTajau3aropa). IK30- U SHJAOTEPMUUECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHCHUSI.

[Tonsitue o ckopoct XuMmHYeckol peakiuu. [lonsitue 00 0OpaTUMBIX W
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [loHATHE O TOMOTEHHBIX U TEeTEPOreHHBIX
peakuusax. llonstue o karanuze. IloHdaTHEe O XUMHUYECKOM paBHOBecuU. PaKTOpHI,
BIIMSIONIME HA CKOPOCTh XUMHYECKOM PEAKIMU ¢ MOJOXKEHHE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCANTETLHO-BOCCTAHOBUTEIBHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakuuu. COCTaBICeHUE YPaBHEHUIN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMNA C UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTr0 OalaHca.

Teopust 3JIEKTPOJUTAYECKON IUCCOLMAIMU. OJEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katnonwl, anumonbl. MexaHuU3M JHUCCOLUMAIIMU BEIIECTB C Pa3JIMYHBIMU BHUIAMU
XUMUYEeCcKo# cBsizu. CteneHs aucconuanuu. CUIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiuu moHHOro oOMEHa. YCJIOBHS MPOTEKAaHWSA pPEaKlMid MOHHOrO OOMEHa,
MOJIHBIE U COKPAILIEHHBIE HOHHBIE YpaBHEHUA peakini. CBOWCTBA KUCJIOT, OCHOBAHUM U
COJIEW B CBETE MPEACTABJICHUIN 00 3JIEKTPOJUTHUECKON auccoruanuu. KauecTBeHHbIE
peakuu Ha noHkbl. [loHsTHE O THApPONH3E CONEN.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAINIMUECKUX PEIIETOK HEOPTraHMUECKUX BEILIECTB
— METaJIJIOB M HeMeTasuloB (rpadura v anmasa), CJI0KHBIX BEIIECTB (XJI0pUia HATPHs),
HCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOHW pEakuuu OT BO3ACHCTBUSA
pasmUYHBIX (DAKTOPOB, HCCIEAOBAHHUE DIIEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB,
MpoIecca IUCCOLMAIMU KUCIOT, MIeJI0Yed U cojel (BO3MOXKHO UCIIOIb30BaHUE BUICO
MaTepualioB), MPOBEJCHUE OINBITOB, WITIOCTPUPYIOIIUX MTPU3HAKUA MPOTEKAHUS PEeaKIUi
MOHHOTO oOMeHa (00pa3oBaHUE OCaJ/iKa, BBIJICJICHUE Ta3a, 00pa30BaHUE BOJIbI), OTIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX peakiivii (ropeHue,
peaKkuu pa3JIOKEHUS, COCIUHEHUS), PAClNO3HABAHWE HEOPraHMYECKUX BEUIECTB C
MTOMOIIBI0 KAYECTBEHHBIX PEAKIIMI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTausbl 1 X coOeIMHEHUS

OO6miass  xapaktepuctuka rajgoreHoB. OCOOEHHOCTHM  CTPOEHUSI  aTOMOB,
XapaKkTepHble cTerneHn okucieHus. CTpoeHne W (GU3HYECKHE CBONCTBA TMPOCTHIX



BELIECTB — rajoreHoB. XMMUYECKHE CBOICTBA Ha MpuUMepe xjopa (B3auMOJIEUCTBHE C
MeTa/llaMM, HeMeTajlaMu, 1enodyamu). XuopoBojopod. ConsiHas — KHCIOTAa,
XUMHUYECKUE CBOMICTBA, MOJy4YeHUe, MpuMeHeHue. JleiicTBue Xjaopa M XJI0pPOBOJIOPOIA
Ha OpraHu3M 4esoBeKa. BakHelme XJIOpU bl U UX HaXO0XKIECHUE B IPUPOJIE.

O6mass xapakrepuctuka 31eMeHTOB VIA-rpynnel. OcOOEHHOCTH CTPOECHHS
aTOMOB, XapakTepHbIE CTeneHU OkucieHus. CTpoeHue U (PU3NUECKHE CBOWCTBA
MPOCTHIX BEIIECTB — KHUCJIOPOJA U Cepbl. AJUIOTPONHbIE MOIU(DUKAIMU KHUCIOpOaa U
ceppl. XuMmHuUeckue CBoicTBa cepbl. CepoBOAOpOid, CTpoeHUe, (U3HUECKUe U
XUMUYECKHE CBOMCTBA. OKCHUABI CEpbl KaK MPEICTABUTENN KHCIOTHBIX OKCHJOB.
CepHas kucnota, GU3HUYECKHE W XUMHUYECKHE CBOMCTBA (OOIIME KaK MPEICTAaBUTEISA
Kjlacca KHUCIOT M crnenuduyeckue). XUMUYECKHME pEeaKIMH, JIeKallue B OCHOBE
MPOMBIIIIEHHOTO CIoco0a TOJMydYeHHUs CEpHOM KHUCIOTHI. I[IpumeHeHue cepHoi
kucioTel. ColM CEpHOM KHUCHOTHI, KayeCTBEHHAs peakuus Ha CyJab(aT-uoH.
Haxoxnenue ceppl M €€ COCOMHEHMM B MPUPOAEC. XHUMHUYECKOE 3arps3HEHUE
OKpY>Karollel cpe/ibl COETMHEHUSAMU CepbI (KUCIOTHBIE TOKIH, 3arPA3HEHNE BO3/lyXa U
BOJIOEMOB), CITOCOOBI €T0 MPEOTBPAILICHHUS.

OOmass xapakTepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUsA. A30T, pacnpoCTpaHEHHE B MPHUPOJE,
¢u3nueckue U XUMHYEcKue cBoiicTBa. KpyroBopor azora B mpupoje. AMMHAK, €ro
¢u3nueckue U XMMUYECKHUE CBOMCTBA, MONTyYeHHE U npuMeHeHue. Coiau aMMOHUS, UX
¢bu3nueckue U XUMMUYECKHE CBOMCTBa, MpuMeHeHHe. KauecTBeHHas peakilys Ha MOHBI
aMMOHUS. A30THasg KUCIOTa, €€ MOJydeHHe, (PU3MYECKHEe U XUMHUYECKHE CBOWMCTBA
(oOmue kak TpeACTaBUTENS Kiacca KUCIOT W crenuduueckue). HMcmnonp3oBanue
HUTPATOB M COJIE aMMOHHUSI B Kauye€CTBE MUHEPAIbHBIX YJI00peHui. XUMHUYECKOe
3arpsi3HEHHE OKpPYXKAIoLIEd Cpelbl COEAUHEHUSMH a30Ta (KUCJIOTHBIE JOXK[HU,
3arpsi3HEHHE BO3/yXa, MOYBBI M BOAOEMOB). Docdop, amioTpomHble MOAUBUKAITIU
docdopa, pusnyeckue u xummyeckue cpoirictBa. Oxcup docdopa (V) u dochopnas
KHCJIOTa, (PU3UYECKUE U XUMUYECKHUE CBOMCTBA, osyueHue. Mcnonb3oBanue ¢pocdaron
B KaUeCTBE MUHEPAIbHBIX YA00pEHUH.

OO6mrass xapaktepuctuka dieMeHTOB [VA-rpynmel. OcCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIICHHUA. YTIEpOoJ, aUIOTPONHbIe MoAU(UKAINH,
pacrpocTpaHeHue B Mpupoje, (U3MYECKHME W XUMHYECKUE CBOMCTBa. AcopOrus.
Kpyrosopot yriepoaa B npupoje. OKcuabl yriiepoaa, ux Qpuanyeckue u XUMUYECKUE
CBOMCTBA, JACICTBUE HA KUBbIE OPraHU3MBbI, [I0JYUYEHHUE U TPUMEHEHUE. DKOJIOTHYECKHE
npo0JieMbl, cBsi3aHHbIE ¢ okcuaoM yriepona (IV), rumoresa rino0aabHOTO MOTETICHUS
KJIUMaTa, MapHUKOBBIA 3(dexT. YronpHas KuUCIOTa U €€ colid, uX (U3NYECKUe U
XUMHUYECKUE CBOWMCTBa, TNOJydeHHEe M npumeHeHue. KaudecTBeHHass peakuus Ha
KapOoHaT-uoHbl. Mcronb3zoBanue kapOOHATOB B OBITY, MEIULIUHE, POMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSAX
yraepoja (MeTaH, dTaH, 3THIIEH, aleTWJIeH, TaHOJ, TJIMLEPUH, YKCYCHAsl KHUCIOTA).
[IpupoHbie HCTOYHUKH YTIIEBOJOPOIOB (YroJib, IPUPOIHBINA a3, HEPTh), MPOAYKTHI UX
nepepaboTku (O€H3UH), HMX POJb B OBITYy W NPOMBINUIEHHOCTH. [loHsATHE O



OMOJIOTUYECKH Ba)KHBIX BEIECTBAX: XKUpPaX, O€JKaX, yriieBoJax — U UX POJIM B KU3HU
yenoBeka. MarepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUI.

Kpemnuii, ero ¢uznueckre 1 XMMHYECKHE CBOMCTBA, MOJyYCHHE U MPUMEHEHHE.
Coenunenust kpemHusi B npupoje. O6mue npeacraBieHus o0 okcunae kpemuus (IV) u
KpeMHUEeBOM Kuciore. CHUIMKAThl, UX HCIOJIb30BaHHWE B OBITY, B IMPOMBIIIJICHHOCTH.
Baxneiiiine cTpouTenbHble MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, O€TOoH,
xene300eToH. [IpobiieMbl 0€30MacHOrO MCIOJIb30BAHUS CTPOUTEIBHBIX MATEPHATIOB B
MMOBCEJHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3ydeHHuEe OOpa3IOB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IIPOBE/ICHUE KAUYEeCTBEHHBIX PEaKIMi Ha XJIOPUA-HUOHBI M HAOIIOJEHUE NMPU3HAKOB HX
NPOTEKAaHUs, OMBITHI, OTpaXxaroiue GU3NIecKue U1 XMMUYECKHE CBOWCTBA TrajJOr€HOB U
UX COEIUHEHUN (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPUAIOB), O3HAKOMJIEHUE C
oOpa3naMu XJIOpUIOB (TaJIOT€HUIOB), O3HAKOMJICHHME C oOpa3llamMu cepbl u €€
COETMHEHUSIMH (BO3MOKHO MCHOJIb30BaHUE BUIECOMATEPUATIOB), HAOIIOAEHHUE Mpoliecca
oOyTJIMBaHMS caxapa MoJl IeUCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3yUCHHE
XUMHUYECKUX CBOWCTB pa30aBICHHON CEpHOM KHUCIIOTHI, MPOBEACHHE KaueCTBEHHOU
peakuuu Ha cyiab(}aT-uoH U HAOMIOJCHUE MPU3HAKA €€ MPOTEKaHUs, O3HAKOMIICHHE C
(¢u3nYecKUMU CBOMCTBaMHM a30Ta, ¢ochopa M HUX COEAUHEHUH (BO3MOMKHO
UCIIOJIb30BAaHUE BHUCOMATEpUAJIOB), oOpa3liaMu a30THBIX U (pocopHBIX ymoOpeHui,
NoJIly4yeHue, coOupaHue, paclo3HaBaHUE U M3YyUEHHUE CBOMCTB aMMHaka, MPOBEIACHHE
KAueCTBEHHBIX PEAKIUN HAa MOH aMMOHHMS U (pocdaT-uOH U M3yyeHUE MPU3HAKOB HMX
MIPOTEKAHUS, B3aWMOJCHCTBUE KOHUEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MEABIO
(BO3MOKHO HMCHOJB30BAHME BUIECOMATEPUATIOB), U3YUEHUE MOJAENICH KPUCTAITMYECKUX
pem€rok anmMasa, rpadura, QysuiepeHa, O03HAKOMJIEHHE C MPOIECCOM aacopOuuu
pPAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTUBOrasa,
MoJIydYeHUe, COOUpaHHe, PAClHO3HABAHME W W3YYEHUE CBOMCTB YTJEKHUCIOrO Tasa,
MPOBE/ICHHE KAuyeCTBEHHBIX pEaKIMil Ha KapOOHAT W CHJIMKAT-UOHBI M H3y4YEHUE
MPU3HAKOB  MX  MPOTEKAaHUs, O3HAKOMIICHME C  MPOAYKUMEW  CHJIMKATHOU
MIPOMBIIUICHHOCTH, PEUIEHWE OHKCIEPUMEHTAIbHBIX 3a1ay 1no Teme «Baxuelmue
HEMETaJIbl U UX COCTUHEHUS.

MeTa/uIbl M KX COeUHEHHS

OO6mast xapakTepuCcTUKa XMMHUYECKUX 3JIEMEHTOB — METaUIOB HA OCHOBAHUM UX
noJioxkeHus B Ilepuoanueckon cucteme xumuueckux snemeHToB . 1. Menneneesa u
cTtpoeHnus atoMoB. CTpoeHHEe MeTauioB. Meramuinueckas CBsi3b M METaJuIMYecKas
KpUCTAJUINYECKAsl PEMIETKA. OJIEKTPOXUMUYECKUN pAN HANOPSOHKEHWA METaJlIoB.
duznyueckre M XUMHUYECKHME CBoWcTBa MeTamioB. OOmme crnocoObl MOJIyYeHUs
MerauioB. lloHSATHE O KOPpPO3MM METAUIOB, OCHOBHBIE CIOCOOBI 3alIUTBI UX OT
kopposun. CriiaBsl (CTajdb, 9yT'YH, JTIOPATIOMUHNM, OPOH3a) U UX IPUMEHEHHUE B OBITY U
MIPOMBIIIEHHOCTH.

[{enoynple MeTauibl: MoJiokeHUWe B llepuomnueckodl cUCTEME XUMUYECKHUX
anemeHtoB J[. . MenneneeBa, CTpOEHHME HUX aTOMOB, HAXOXKJICHHE B MPHUPOJE.



dusznyeckue M XUMUYECKHE CBOMCTBa (Ha mpumepe Hatpus U Kanus). OKCUIbl U
TUJIPOKCUABI HATPUA U Kanus. [[puMeHeHne MEeT0UYHbIX METAIJIOB U UX COCTUHEHUN.

[IlemoyHO3EeMENBbHBIE METAJLIBI MATHUM U KaJIbLIMU: TI0JIO)KEHUE B [leproanueckoi
cucreMe xumuueckux osneMeHTtoB J[. WM. MeHneneeBa, CTpoeHME HUX aTOMOB,
HaxoXxJeHue B mpupoae. Ouznueckue m XUMHUYECKHE CBOMCTBA MArHusi M KajbILIUSL.
Baxneiime coenuHeHus Kaiublus (OKCHA, THAPOKCHA, coyi). JKECTKOCTh BOJBI U
CIIOcOOBI €€ yCTpaHEeHHs.

AI'OMUHAN: TIOJIO)KEHHE B llepnonnueckon cucTteMe XMMHYECKUX dJIEMEHTOB [l
N. Menaeneesa, CTpoeHUE aTOMa, HAXOXAeHUE B Ipupoae. Ousnyeckue u XuMHIecKre
CBOICTBa aTIOMUHUS. AM(POTEPHBIC CBOMCTBA OKCHAA U TUAPOKCH 1A ATFOMUHHUS.

Kenezo: nonoxenue B Ilepuoanueckoit cucteMe XuMHYECKUX 3jeMeHToB [l. U.
MenpeneeBa, CTpOEHUE aTOMa, HaXOXJE€HUE B mpupojae. Ou3ndyeckue U XUMUUYECKHE
cBoMcTBa kene3a. Okcubl, ruapokcuanl U conu xenesa (II) u xenesa (III), ux cocras,
CBOICTBA U TIOJTyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMi METaJUIOB U CILJIaBOB, UX (PU3MUYECKHUMH CBOWCTBAMH,
M3YyUYCHHE  pe3yJIbTATOB  KOPPO3UM  METAUIOB  (BO3MOXHO  HCIOJIb30BAaHHE
BHJICOMATEPHUAIIOB), 0OCOOEHHOCTEN B3aUMOJICUCTBUS OKCHUA KAJIBIIUSI U HATPUS C BOAOU
(BO3MO’KHO HCIIOJIb30BAaHUE BUCOMATEPUAIIOB), UCCIEAOBAHUE CBOMCTB KECTKOM BOIBI,
mpoiiecca  TOpeHMsl  JKelle3a B Kuciopoae  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), TPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIMil Ha MOHBI: MarHus,
KaJbIusl, atoMuHus, nuHka, sxenesa (I) u sxkenmeza (III), menu (11), HabmoneHue u
ONMCAHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHUM HOHAMHU HATpUs, KaJIUs M KaJbLHs
(BO3MOKHO HCIMOJIb30BAHUE BUICOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOICTB
TUAPOKCUIA ATFOMUHMS U THAPOKCUIA IMHKA, PEIICHUE 3KCIIEPUMEHTANBHBIX 33]1a4 10
TeMe « BaxHenmme MeTaUIbl U UX COCTMHECHUSD).

XHMHUA ¥ OKpPY:KaLIas cpeaa

BemecTtBa um marepuansl B TOBCEIHEBHOM JKM3HHM 4YeJOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiui B ObiTy. IlepBas momoins mpu
XUMHYECKUX 0KOTraxX U OTPaBICHUSIX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYXKarolehd cpenbl (OpelesibHas JI0MyCTUMAst
KoHIleHTparusi BemiecTs, aanee — [IJIK). Ponp Xxumum B pemieHUH 3KOJIOTHYECKHUX
npo0Jem.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpaslloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHBIE
MaTtepuabl).

Mesicnpeomemnbnie ceasu

Peanuzanuss MeXNpeaMETHBIX CBS3€M MNpH HM3YyYEHHWM XUMUM B 9 Kiacce
OCYIIECTBIISIETCSL Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUM,
TaK U MOHATUM, SBIISIFOUIMXCS CUCTEMHBIMH JUISl OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAay4yHOI'O ITMKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC MIOHATHUS: HAYUYHBIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHs,
aHanW3, CHWHTE3, KilacCU(UKAIMsA, TEePUOJANIHOCTh, HAOIIOIEHNE, DJKCIEPUMEHT,



MOJICIIMPOBAaHKNE, HW3MEpPEHHUEe, MOJIEINb, SBJICHHUE, MApHUKOBBIA A(PQPEKT, TEXHOIOTHS,
MaTepHallbl.

®dusnka: MaTepus, aToM, dJEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHI, W30TOIHI,
PaMOaKTUBHOCTb, MOJICKYJIA, AJIEKTPUUECKHUI 3aps/, MPOBOJHUKH, MOITYIMPOBOIHHUKH,
IUDIIEKTPUKH, POTORIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHIE BEIECTBA,
ra3, pacTBOp, pPAaCTBOPUMOCTb, KpPHUCTANIMUECKas pemerka, CIUlaBbl, (U3UYECKHE
BEJIMYMHBI, €AWHUIBI H3MEpPEHHs,, KOCMHYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Counnre.

buonorust: ¢orocuHTe3, apixaHue, Ouochepa, SKOCUCTEMA, MHHEPAIbHbIC
yA00peHus, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: atmocdepa, rumpocdepa, MUHEpalbl, TOPHBIE MOPOABI, MOJE3HBIC
HCKOTIaeMbl€, TOTIUBO, BOJIHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yJIbTAThl OCBOEHUS TPOrpaMMbl OCHOBHOI'O OOIIEro 00pa30BaHUs
JOCTUTAIOTCSI B XO0J¢ OOy4YeHHs XUMHUU B €IUHCTBE Y4YEOHONM M BOCHUTATEIBHOU
JEATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUNCKMMU COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, HPHUHATBIMH B OOILECTBE MpaBUJIaMU U
HOpPMaMH TOBEACHHS M CIOCOOCTBYIOT MpPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHUS U
COIMAIIA3AIIN 00yYarOIIUXCS.

JIn4HOCTHBIE pe3ynbTaThl OTPAXKAIOT TOTOBHOCTh oOyyaromuxcs
PYKOBOJICTBOBATBbCSI CUCTEMOW IMO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMA M PACIIAPEHUE
OTIBITA JIEATENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoTHYECKOro BOCIMTAHUA:

LIEHHOCTHOI'O OTHOLIEHUS K OTEYECTBEHHOMY KYJBTYPHOMY, UCTOPUYECKOMY H
HAay4YHOMY HacCJEAHMI0, IOHMMAaHUs 3HA4YCHUS XUMHUYECKOM HAyKd B IKH3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHON uH(MoOpMalmen o
MEPEOBbIX JOCTHKEHUSX M OTKPBITUSX MHPOBOM U OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U 00IIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

IIPEACTABIICHHS O COL[MATIBHBIX HOPMaxX M MPaBUJIAX MEXIMYHOCTHBIX OTHOIIECHUI
B KOJUIEKTHBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOILECTBEHHO TOJIE3HOMH,
y4eOHOUCCIIEI0BATENbCKOM, TBOPUECKON U APYTUX BUAAX ACSATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATENbHOCTH  NPHU  BBINOJHEHUH  y4EOHBIX,
[IO3HABATEJIbHBIX  3a/1a4, BBIIOJIHEHUM XUMHUYECKUX 3KCHEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHMIO U B3aMMOIIOMOUIN B IMpOLECcCe
ATOM y4eOHOW AEesATENbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEIECHHE U TMOCTYIKHU
CBOMX TOBApHILEH C MO3ULUU HPAaBCTBEHHBIX U IIPABOBBIX HOPM C Y4ETOM OCO3HAHMS
ITOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHMS:



MHUPOBO33PEHYECKUE TPEJCTABICHUS O BEIIECTBE W XHWMHUYECKOW peaKIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIOIINE OCHOBY
JUIsl TIOHMMAaHMsI CYUIHOCTH HAay4YHOM KapTHHBI MUpa, MPEACTaBiICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPObL, B3aUMOCBSA3SIX YEJIOBEKA C IPUPOJHON Cpesoil, O
POJIM XMMUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTHUBBI, HAMpaBIICHHbIE HA IMOJYyYEHUE HOBBIX 3HAHUU TIO
XUMUHU, HEOoOXoauMble I OOBSICHEHHS HaOMIOAaeMbIX IIPOLIECCOB U  SIBJICHUH,
MI03HABATEJIbHOM, NH(POPMALIMOHHOW U YUTATENbCKON KYJbTYpPbI, B TOM YHCIIE€ HABBIKOB
CaMOCTOSITENIbHOM pabOoThl € yueOHBIMH TEKCTaMH, CIPABOYHON JUTEPaTypoOil,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH UH(DOPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpEC K OOY4YeHUI0O U T[O3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K CaM000pa30BaHUI0, IPOCKTHOW U MCCIIEIOBATEIBCKON NESITEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS OOyUEHHUS B JAJIbHEUILIEM;

4) popMupoBaHHSs KYJIbTYPHI 310POBbSI:

OCO3HaHHUE LIEHHOCTU XU3HH, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3J0POBBIO,
YCTaHOBKHU Ha 3/10pPOBBII 00pa3 KU3HU, OCO3HAHUE MOCIIEICTBUN U HENPUATHE BPEAHBIX
NpUBBIYEK (YyHOTpPEOJEHUS aJKOIojsl, HApKOTHUKOB, KYypEHHUs), HEOOXOIUMOCTU
coOMIo/IeHUs MpaBuil 0€30MaCHOCTU MPHU OOpAIEHUH ¢ XMMHUYECKMMHU BEIIECTBAMH B
OBITY U peabHOM )KU3HH;

5) Tpy10BOI0 BOCTIMTAHMS:

UHTEpEC K MPaKTUYECKOMY H3y4EHHIO0 Mpodeccuil W Tpyda pazIudyHOIro poja,
YBaXXEHUE K TPYAYy W pe3yJbTaTaM TPYyAOBOW AESATEIBHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUsSI MPEIMETHBIX 3HAHUM MO XMMUHU, OCO3HAHHBIM BHIOOP WHAMBUIYAJIBHON
TPAEKTOPUHM MPOAOCHKEHUS O0Opa30oBaHHUS C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIEUTHOM
npo(hecCHOHANBHON JEATeTbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHH, FOTOBHOCTb
aJanTUPOBAThCS B MPOGECCUOHANIBHOU CPEJIE;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPUPOIE KaK UCTOYHUKY JKU3HU Ha
3emJiie, OCHOBE €€ CyIeCTBOBaHMS, MOHMMAaHHE LIEHHOCTH 3JI0pOBOT0 M 0€30IacHOro
oOpa3a >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UUYECKOMY U
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTH COOJIIOJCHMS MpaBUi OE€30MacHOro
MOBEJEHUS MpU padOTe ¢ BEUIECTBAMU, a TAKXKE B CUTYallUsX, YTPOXKAIOIIUX 3J0OPOBbIO
U JKU3HU JTIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HaHUS, MOJydYyaeMble MPH HU3YUYEHUU XUMHH, I
pelIeHns 3aJay, CBSI3aHHBIX C OKPYKAKOIIEW MPUPOJHOM CPEIIOW, I TOBBIICHUS
YPOBHSI 3KOJIOTUYECKOHN KYJIbTYpbl, OCO3HAHUS TTI00ATBHOTO XapaKkTepa 3KOJIOTUYECKUX
npoOjeM M MNyTed WX peleHUs MOCPEICTBOM METOJOB XUMHUHU, 3IKOJIOTHYECKOTO
MBIIUIEHUSI, YMEHUSI PYKOBOJCTBOBAThCA UM B MO3HABATEIbHON, KOMMYHUKATUBHON U
COLMAIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX pE3yJIbTaTOB  BBIACISIOT 3HAYUMBIE IS
dbopMUpOBaHUS MHPOBO33pEHUS OOIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPHUHIIMII,



runoTe3a, pakt, cucTema, IpoIecc, IKCIEPUMEHT U APYTOE. ), KOTOPbIE UCIIONIB3YIOTCS B
€CTEeCTBEHHO-HAYYHBIX YUEOHBIX MpPEAMETaX W MO3BOJISIOT HA OCHOBE 3HAHUW M3 3THUX
npeaMeToB (opMHUPOBATh TPEJCTABICHHE O IEJOCTHOM HAay4YHOM KapTHHE MUpa, U
YHUBEpCalIbHBIC  y4eOHBIE  JCHCTBUA  (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC,
pPETYJISTUBHBIE), KOTOphIe  obOecrmeunBarOT  (GOPMHPOBAHHE  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TIJIAaHWPOBAHUIO U OCYIIIECTBICHUIO YUSOHOM AEATEILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jilornueckue JaeiicTBUA:

YMEHHS UCTOJB30BaTh MPUEMBI JJOTUYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHMIA:
pacKpbIBaTh CMBICT XUMHUYECKUX MOHSITUN (BBIACIATh HUX XapaKTepHbIC MPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBS3b C JAPYTUMHU TOHATHSAMHU), HUCIIONB30BaTh MOHSATUS IS
O0OBSICHEHUS OT/ACJIBHBIX (PAKTOB U SIBJICHWM, BHIOMpATh OCHOBAHUS M KPUTEPHUH IS
KJIacCU(UKAIUM XUMHYECKUX BEIIECTB M XMMHYECKUX pEaKIUid, yCTaHABJIMBATH
MIPUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIY OOBEKTaMH H3Y4YEHHUS, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHAYKTHBHBIC, ACAYKTHBHBIC, IO aHAJOTHH), JCiaTh BBIBOJBI H
3aKJIFOUCHUS;

yMEHHE TPUMEHSATh B TIpolecCe TIO3HAHWS TOHATUS (MPEIMETHBIE M
METaNpeIMETHBIE), CUMBOJUYECKUE (3HAKOBBIC) MOJICIHU, HCIOJIb3YEeMbI€ B XHMHH,
peoOpa3oBbIBATh IMIMPOKO MPUMEHSEMbIE B XUMHH MOJCJIbHBIC MPEACTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJI DJIEMEHTa), XuUMHUYeckas QopMmyla H ypaBHEHHUE
XUMHUYECKON peakIuy — MpH pelieHnd y4eOHO-IT03HABATEIIbHBIX 33J1au, C YUYETOM ITHX
MOJICTBHBIX TPEACTABICHUM BBISBISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU
M3y4aeMbIX OOBEKTOB — XMUMHUYECKHX BEIIECTB M XUMUUYECKUX PEaKIUi, BBISBIATH
o0IMe 3aKOHOMEPHOCTH, MPUUYMHHO-CICACTBEHHBIC CBS3M M TPOTHUBOPEUMS] B
M3y4aeMbIX IpoIeccax U sIBICHUSX.

ba3oBble ncciieoBarTe/bCKHE AeiiCTBUS:

YMEHHUE MCIOJIb30BAaTh IMOCTABJICHHBIE BOMNPOCHI B KA4E€CTBE HWHCTPYMEHTA
MO3HAHUS, a TaKXKE B KaueCTBE OCHOBBI JJisi ()OPMUPOBAHUSI TUIOTE3bI MO MPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMBIX CYKJICHUH;

IpUOOpPETeHHE OIbITa TI0 IUIAHWPOBAHMIO, OpraHW3alldd MW  TPOBEACHUIO
VYCHUYECKUX  JIKCIIEPUMEHTOB, yMEHUE HaONojaTh 3a  XOJOM  IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ysbTaT, (HOpMyIupoBaTh OOO0OIICHUS U
BBIBOJBI TI0 pe3yJibTaTaM IMPOBEAEHHOTO OIbITA, UCCIEIOBAHUS, COCTABIATH OTYET O
MpoJieJIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpaTh, AHAIM3UPOBATH U  HMHTEPHPETHPOBATH  HUHGPOPMAIUIO
pa3JIMYHBIX BUJOB W (OpPM TMpeJCcTaBlICHUS, MOJy4aeMYyI0 W3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIOMyJIsIpHAsl JIMTEpaTypa XUMHUYECKOTO COJIepKaHHUs, CIPABOYHBIE MOCOOUs,
pecypcel IHTEepHETa), KPUTUYECKH OIIEHUBATh MPOTUBOPEUYMBYIO U HEIOCTOBEPHYIO
uH(bOpMaIHIO;

yMEHHUE TMPUMEHATh Pa3IudYHbIe METOJbI M 3ampochl IPH TOUCKE U OTOOpe
uH(pOpMAIIMK ¥ COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX JIJIs BBIOJHEHUS YUECOHBIX
M TI03HABATENLHBIX 33/a4 OMPEEIEHHOTO THIA, MPUOOpPETEHUE OmbITa B 00JACTH



UCIOJIb30BaHUs  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBJIAJICHUE
KyJbTYypOM  QKTHMBHOIO  MCIOJIb30BAHMS  PA3JIMYHBIX  ITOMCKOBBIX  CHCTEM,
CaMOCTOSTENIbHO BBIOUPATh ONTHUMANIbHYIO (OpPMY MpEACTaBICHUS HHPOPMALUU U
WJUTIOCTPUPOBATh pEUIaEMbIe 3314l HECJOKHBIMU CXEMaMH, harpaMmMaMu, JPYyTUMU
dbopmamu rpadKu B UX KOMOUHAITUSIMU;

yMEHUE UCIOJNb30BaTh W  AHAIM3UPOBATH B  IIpollecce  y4dyeOHOM |
UCCIIeIOBATEILCKON JIEATEIbHOCTH HH(OpPMAILMIO O BIUSHUUA MPOMBIIUIEHHOCTH,
CEJILCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOIIEN TPUPOTHON CPELBI.

KoMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe NeCTBHSA:

YMEHHUS 3a/laBaTh BOIPOCHI (B XOJ€ Auajiora U (Wiu) AUCKYCCHUM) MO CYIIECTBY
o0cyxmaeMoi TeMbl, POPMYJIMPOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBITTOJHEHHUS
NPEAJIOKEHHON 3a/1a4H;

YMEHUS NPEJCTABIATh MOJTYYEHHBIE PE3YyJIbTAThl I03HABATEIILHON E€ATEIbHOCTH B
YCTHBIX WU TMHCbMEHHBIX TEKCTaX; JeJaTh MPE3EHTALHI0 PE3YJIbTATOB BBIMOIHEHUS
XUMHUYECKOTO 3KcrepuMeHTa (1abopaTOpHOro OmbITa, JabopaTopHOl paboOThl 1O
HCCJIEJOBAaHHUIO CBOWCTB BELIECTB, Y4E€OHOTO MPOEKTA);

yMEHMsSI y4eOHOro COTpPYJHMYECTBA CO CBEPCTHHKAaMH B  COBMECTHOM
MTO3HABATEJIbHOM W MCCIIEI0OBATEIbCKON AEATENBHOCTA MPHU PELICHUH BO3HHUKAOIIUX
po0JIeM Ha OCHOBE yué€Ta OOLIMX MHTEPECOB M COIIACOBAaHUS MO3ULIUNA (00CYkKICHHUS,
OOMEH MHEHMSIMHM, «MO3TOBBIE IITYpPMbD», KOOPAMHALUS COBMECTHBIX JEHCTBHIA,
OTIpe/ieNIEHUE KPUTEPHEB 10 OLIEHKE KauecTBa BBIMOJIHEHHON paboThl U ApYyTHE).

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBHSA:

YMEHUE CaMOCTOATEIbHO ONpPEAeNsATh UEeNH JeATEIbHOCTH, IUIAaHUPOBATh,
OCYLIECTBJISAITh, KOHTPOJIMPOBaTH U MNpPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeIbHOCTh, BBIOMpaTh HambOosiee 3(D(PEKTUBHBIE CIOCOOBI pEIICHUS YYEOHBIX U
IIO3HABATEJIBHBIX  3a/1ad, CAMOCTOSITENBHO  COCTABJISATH WM  KOPPEKTHPOBATH
MIPEUIOKEHHBIA aTOPUTM JEUCTBUM NPU BBINOJHEHUHN 3aJaHUM C YUYETOM MOJIyUYEHUS
HOBBIX 3HaHU 00 Hu3yyaeMbIX OOBEKTaX — BEIIECTBAX M pPEaKUUsAX, OLICHUBATh
COOTBETCTBHUE IIOJYYEHHOTO pe3yJbTaTa 3asBJICHHOM LEJIM, YMEHHE HCIIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEUIAraéMble€ B YCIOBUU 33]IaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe npenMeTHBIX pe3yJbTaTOB MO OCBOCHUIO 00S3aTEIBHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JaHHOHM (enepanbHON pabodeil mporpaMMoOid, BBIICIISIIOT: OCBOCHHBIC
00y4aroIMMUCS HaAyYHbIEC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUIA, cCielIMPUUEcKUe 1Jis
npeIMeTHON o0nacTu «XUMUS», BUIBI ACSITEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHMUS,
€ro UHTEpPHpEeTALHH, TPE0OPA30BAHUIO U IPUMEHEHHUIO B PA3IUYHBIX YU€OHBIX U HOBBIX
CUTYaIUsX.

K koHiy oOyuenus B 8 kJiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaskaTh COPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHI:

e pacCKpbIBaTh CMBICI OCHOBHBIX XHWMHYECKHX TOHATHIA: aTOM, MOJIEKYJa,
XUMHAYECKUN DJIEMEHT, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAST M HEOAHOPOJHAs), BaJE€HTHOCTb, OTHOCUTEIbHAs aTOMHAs W
MOJIEKYJISIpHAsl Macca, KOJWMYECTBO BEUIECTBA, MOJb, MOJSpHas Macca,



MaccoBasi JI0Js XMMHUYECKOrO JJIEMEHTa B COEIMHEHUU, MOJISIPHBIM OO0BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHUE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMHUYECKasg peakuus, KilacCupuKalMs peakluuidl: peaxkiuu
COCIMHEHHUSI, PEaKUHUH DPa3JIOKEHHUs, PEaKUUU 3aMEIIECHUs, pPeakuuu OOMEHa,
9K30- U IHAOTEPMUYECKUE PEAKINH, TEIJIOBOM 3 (EeKT peakuuu, SApo aToMma,
AJIEKTPOHHBIN CJIOW aToma, aToMHasg OopOuTab, paauyc aToMa, XUMHUYECKas
CBSI3b, TOJISIPHAS WM HEMOJSpPHAs KOBAJICHTHAsl CBA3b, HOHHAs CBSA3b, HOH,
KaTHOH, aHHWOH, pacTBOp, MaccoBas JoJi1 BewlecTBa  (IIPOLIEHTHAA
KOHLIEHTpalusi) B pacTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHU U MPUMEHATH
3TU MOHATHS PH ONKUCAHUY BEIIECTB U UX MPEBPAILICHU;

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JUIsl COCTaBJIeHUs] (hOpMYJl BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpENENsITh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COEIMHEHMSIX,
CTENEHb OKUCJICHMS 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAJJIEKHOCTD
BEIIECTB K OINpeAeNEéHHOMY KiacCcy coeluHeHud 1o dopmynaMm, BuUA
XUMHUYECKOU CBSI3M (KOBAJICHTHASI U HOHHAS) B HEOPTaHUYECKUX COCTUHEHUSAX;
packpeiBath cmbicn  I[lepumoamueckoro 3akona JI. UW. Mengeneena:
JEMOHCTPUPOBaTh MOHMMAaHUE TMEPUOAUYECKON  3aBHCHUMOCTH  CBOMCTB
XUMUYECKUX OJJIEMEHTOB OT HUX IoJNokeHus B Ilepumonnueckoid cucreme,
3aKOHOB COXPAHEHHUs MacChl BELIECTB, IIOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYEHUS, 3aKOHAa ABOTraipo;

ONMKCHIBATh U XapaKTepu30BaTh TabmuuHyro Gopmy Ilepunonnueckoit cructemsl
XUMUYECKUX BJEMEHTOB: pa3jinyaTh MOHATHUS «TJaBHas mnoarpynna (A-
rpynmna)» u «nodounas noarpymnmna (b-rpymnma)y, Mansie U 00JIbIIME TTEPHOIBI,
COOTHOCUTh OOO3HAu€HHUs, KOTOpble MMeroTcst B Tabnuue «llepunoguueckas
cuctreMa xumuueckux odiaemeHToB J[. WM. MeHzaeneeBa» ¢ 4YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij
a1pa, o01Iee YUCII0 3JIEKTPOHOB U PACIPEIEICHUE UX 0 3JICKTPOHHBIM CIIOSAM);
KJIaCCU(PUIIMPOBATh XUMHUYECKHE DSJEMEHTHl, HEOPraHMYeCKHE BEIlEeCTBa,
XUMHUYECKUE PEAKIINH (10 YHCIIy U COCTABY YYACTBYIOIIMX B PEAKLIUH BEIIECTB,
1o TernoBomy 3 dexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBAa BEIIECTB
pPa3JIMYHBIX KJIACCOB, MOATBEPXKAAsl OMUCAHHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

IPOrHO3UPOBAaTh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kau€CTBEHHOIO
COCTaBa, BOBMOXXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN B pa3IMYHBIX
YCIIOBHUSIX;

BBIYMCIIATh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JOJI0 XUMUYECKOTO 3JIEMEHTA M0 (popMyJsie COeIMHEHUs, MaCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU
peakuuu;



IPUMEHATh OCHOBHBIE ONEPALNU MBICIUTENIBHON NEATENbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHME, O0000IIeHHe, CHCTEMaTU3aluio, KiIaccu(uKaluio,
BBISIBJICHUE NPUYMHHO-CJIEICTBEHHBIX CBSI3€H — JUIsI H3Y4YEHHs] CBOMCTB
BEIIECTB M XUMUYECKUX PEaKLUi, ECTECTBEHHO-HAYYHbIE METOJIbI MIO3HAHUS —
HaONIOZCHUE, W3MEPEHUE, MOJECIUPOBAHUE, HKCIEPUMEHT (peajbHbIl H
MBICJICHHBIN );

CJIeIOBaTh IpaBUjaM I0JIb30BaHUS XUMHUYECKOW MOCYJOW U J1a00paTOPHBIM
o0opynoBaHMEM, a TakXkKe npaBwiaM oOpalleHusi C BellecTBaMH B
COOTBETCTBUHM C MHCTPYKIUSMHU MO BBIMOJHEHUIO JTAOOPATOPHBIX XUMUYECKUX
ONBITOB IO TMOJYYEHUIO U COOMpPAaHMIO ra3000pa3HbIX BELIECTB (BOAOpOAa U
KHCJIOPOJIa), MPUTOTOBJIEHUIO PACTBOPOB C OMNPEACIEHHON MaccOBOM J0Jei
pacTBOPEHHOTO  BEILECTBA, IUIAHUPOBATb U IMPOBOJUTH  XHMUYECKHE
AKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KHCIOT ¢ TOMOUIBIO
MHJUKATOPOB (JaKMycC, (eHOI(PTAIIENH, METUIIOPAHXK U IPYTHE).

K koHiy oOyuenus B 9 kjiacce mpeIMeTHbIE pe3yjbTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOITNXCSI YMEHUM:

PACKpBIBaThb CMBICI OCHOBHBIX XMMHUYECKHMX IIOHATHH: XUMHWYECKUU DIIEMEHT,
aTOM, MOJIEKYJIAa, HOH, KATHOH, AHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO,
BAJICHTHOCTB, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHHS, XWMHYECKas
peakiusi, XMMUYecKasi CBS3b, TEIUIOBOW AP (EKT peakiuu, MOJb, MOJSPHBIN
00BbEM, pacTBOp, IJNEKTPOJIUTBHI, HEIIEKTPOJUTHL,  SIEKTPOJUTHUECKAS
JUCCOLIMAIIMS, pEaKIMM HMOHHOIO OOMeHa, KaTalu3aTop, XHUMHYECKOe
paBHOBecHe, O0OpaTUMble U  HEOOpaTHUMble pEaKIMH, OKHUCIUTEIIbHO-
BOCCTAHOBUTEJIBHBIE PEAKUUU, OKUCIUTEINb, BOCCTAHOBUTEIb, OKHUCICHUE H
BOCCTAHOBJICHME,  ajuIOTponusi,  amM(pOTepHOCTb,  XUMHUYECKas  CBA3b
(xoBaJIeHTHAs!, MOHHAs, METAITTNYECKasi), KpUCTAIIINYECKas peléTka, KOppo3us
METAJJIOB, CIUIABbI, CKOPOCTh XMMHUYECKOM PEAKLIHH, MPEIEIBbHO JOIYyCTUMAs
koHuenTpanus [1/IK Bemecrna;

WJUTFOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMUMHWYECKUX IOHATUA U NPUMEHSATH
9TU MOHATHS IIPU ONUCAHUU BEILECTB U UX NPEBPALLCHUH;

MCIOJIb30BaTh XMMHUYECKYI0 CUMBOJHMKY JUIsl COCTaBICHHS (OpMYI BEIIECTB U
YPaBHEHUNM XUMUYECKUX PEAKLINM;

ONPENEINIATh BAJIEHTHOCTh U CTENEHb OKHUCICHHS XUMHUYECKUX DJIEMEHTOB B
COCAMHEHUAX  PaA3IMYHOIO  COCTaBa, IMPUHAIEKHOCTb  BELIECTB K
onpenenéHHOMY KJacCy COeIMHEHUH mo (opmysam, BHI XUMHYECKON CBA3H
(koBaJieHTHasi, MOHHAsg, MeETaJUIMuecKasi) B HEOPraHUYECKUX COCAMHEHUSX,
3apsA]l MOHA MO0 XMMUYECKOU (opMylie, XapakTep cpeibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAUHECHUM, TUIl KPUCTALINYECKONW PEIIETKU KOHKPETHOTO
BEILIECTBA;

packpbiBath cmbica Ilepuomnueckoro 3akona J[. M. MengeneeBa wu
J€MOHCTPUPOBATh €r0 NOHUMAHNE: ONUCHIBATh U XapaKTEPHU30BaTh TAOINYHYIO
dopmy Ilepuonnyeckoil cuCTEMbl XUMUYECKUX JIEMEHTOB: pa3inyaTh NOHATHS
«rnaBHas moarpynmna (A-rpymma)»y U «mnobounas mnoarpymnmna (b-rpymma)y,



MaJjible ¥ OOJIBIIINE MEePUOabl, COOTHOCUTh 0003HAYEHUS, KOTOPhIC UMEIOTCS B
NEPHOINYCCKON TabJMIIe, ¢ YMCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsj sjpa, oOIIee YHCIIO AJICKTPOHOB U
pacrpeneeHie HMX 1O  DJEKTPOHHBIM  CJIOAM), OOBACHATH  OOIIME
3aKOHOMEPHOCTH B HM3MEHEHWU CBOMCTB D3JIECMCHTOB W WX COCIUHCHHUNA B
npenesax MajblX IEPUOJOB M TIIABHBIX IMOATPYNI C YYETOM CTPOSHHUS HX
ATOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHAE DJIEMEHTBI, HEOPTraHWYECKHUE BEIIECTBa,
XUMUYECKHE peakiui (110 YHCITy U COCTaBy YUaCTBYIOIINX B PEAKIIUH BEIICCTB,
Mo TermwioBoMy 3(h(eKTy, 1Mo M3MEHEHUIO CTEICHEW OKHCICHUS XHMHYECKUX
AJIEMEHTOB);

XapaKTepHu30BaTh (ONMUCHIBATh) OOIMME U  CICHH(PUUICCKUE XHUMHUYCCKHE
CBOMCTBA MPOCTHIX M CIIOXHBIX BEIIECTB, TOATBEPKAAs ONMHMCAHKUE MPUMEpaMu
MOJICKYJIIPHBIX W HWOHHBIX yPaBHCHHH COOTBETCTBYIOIIUX XHMHYECKUX
pEeaKLHnii;

COCTaBJIATh YPABHEHUS AJICKTPOJUTHICCKON AUCCOITMAIIUM KUCIIOT, IIEI0UeH U
COJICHM, TIOJHBIE W COKpall€HHbIE YpPaBHEHHUS pEaKIMi HOHHOTO OOMeHa,
YpaBHEHUS PEaKINii, TOATBEP)KIAIONINX CYIIECTBOBAHNE TCHETHUYECCKOW CBS3H
MEXy BEIIeCTBAMH Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTb OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
MOCPEJICTBOM COCTaBJICHHUSI DJICKTPOHHOT'0 OajlaHca 3THX PeaKIuii;
MPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUSI XUMUYECKHUX TTPEBPAIICHUIA B PA3IMYHBIX YCIOBUSIX;
BBIYHMCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJTIO XMMHUYECKOTO 3JIeMeHTa 1Mo (hopMyJie COSTUHEHHS, MAaCCOBYIO
JIOJTFO BEIIIECTBA B PAcTBOPE, MPOBOJMUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOM
peaKInm;

coOI0/IaTh TIPaBWJIA TIOJIG30BAHUS XUMHYECKOW TOCYIOM W J1abOpaTOPHBIM
obopyoBaHUEM, a Tak)Ke IpaBuUJia OOPAIICHHS C BEIIECTBAMH B COOTBETCTBUU
C HMHCTPYKIUSMH IO BBITIOJHCHHUIO JIA0OPATOPHBIX XHUMHUYECKHX OIIBITOB 10
MOJIYYSHUIO0 U COOMPAHUIO Ta3000pa3HBIX BEMIECTB (aMMHaKa M YTJIEKHUCIIOTO
rasa);

IIPOBOJUTL PEAKINU, IMOATBEPKIAIOIINE KAYeCTBECHHBIM COCTaB Pa3IMYHBIX
BEIIIECTB: PACMO3HABATh ONBITHBIM MYTEM XJIOPHA-, OpOMUI-, HWOAMI-,
kapOoHat-, ¢ocdar-, cumukar-, Ccyiabdar-, THUIPOKCUA-HUOHBI, KATHOHBI
aMMOHHUSI W WOHBI M3YyYCHHBIX META/UIOB, TPHUCYTCTBYIONIME B BOJIHBIX
pacTBOpax HEOPTraHUYCCKUX BEIICCTR;

IPUMEHSTh OCHOBHBIC ONEPAIMHM MBICIUTEIBHONW JEATECILHOCTH — aHAU3 H
CHUHTE3, CpaBHEHHE, O00OOIIEeHHE, CHUCTEMATH3allMi0, BBISBICHUE NPHYUMHHO-
CJIIEICTBEHHBIX CBSI3ed — JIJI1 WM3Y4YEHUS CBOWMCTB BEHIECTB M XHMHYECKHX
peaklMii, €CTeCTBCHHO-HAy4YHbIC METOAbl IO3HAHWS — HaOJIOJICHUE,
MU3MEpEHHEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaIbHbIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koau4vecTBOo 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HU(POBDbIE)
n/n TeM MPOrpaMMBbl Bcero Kontpounuere Hpakrieciue oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pa3znea 1. [lepBoHayaibHbIe XMMUYECKUE TOHATHS
Xumusa — BakHas 00J1aCcTh
L1 €CTCCTBO3HAHUS U 5 5 bubnunoreka LIOK
MPAKTUYECKOU JI€SITEIIbHOCTH https://m.edsoo.ru/7f41837¢
YyesIoBeKa
12 BemiecTBa u XumMuieckue 15 | bubnuoreka [{OK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pasjen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB
)1 Bosnyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
00 okcmmax https://m.edsoo.ru/7f41837¢
59 Bonopoa. ITonstue o kucinorax 2 1 bubmmnoreka HOK
M COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsl. [lonsitue 06 5 | | bubnmnorexa [JOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChI 1 ) 1 bubmuoreka [{OK

HCOPTaHNYCCKUX CO€OUHEHUI

https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumunueckasi cBsi3b. OKHCIAUTEIbHO-BOCCTAHOBHTEIbHbIE PeaKIuH




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMUYECKUX 3jieMeHTOoB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHUYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaciny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [IOK
https://m.edsoo.ru/7f41837¢

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢




9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jaeioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIC
padoThbI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIuu
L1 [ToBTOpeHue u yriayOneHrue 3HaHUH 5 1 bubnuorexa [IOK
' OCHOBHBIX pa3/JesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaximi https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 2 | 1 bubnnorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
)1 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuorexa [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubamorexa LOK
) py - eP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mras XxapakTeprucTUKa XUMHYECKUX
23 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 bubmmorexa [TOK
' PyaL ’ P https://m.edsoo.ru/7f41a636
COEITMHEHUS
OO011ast XapaKTEepPUCTHKA XUMHUECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa [IOK
’ . py ) post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEANHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTaJJILI M X COEIUHEHU ST

bubnunoreka LIOK
3.1 06 7| 4
HIE CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
3.2 Baxuelinime MeTamibl 1 UX COSTUHEHUS 16 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemectBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnnorexa [IOK
' HI p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 buGnuorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl

| [Ipenmer xumuu. Ponap XuMuu B 5KU3HU | bu6mmorexa [IOK
yeJioBeka. Telia 1 BemecTBa https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK

2 IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU 1

https://m.edsoo.ru/ff0d227¢
[IpaxTuueckas padora Ne 1 «IIpaBuiia paboTbl
. bubnuorexa [JOK
3 B 1aboparopuu U IpUEMBI OOpaIICHHSI C 1 1
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTOBAaHHEM)

4 Yucreie BemecTBa 1 cMecu. CiocoObl | bubmuorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Paznenenue

5 cMmeceil (Ha mpuMepe OYUCTKH MMOBAPEHHOMN 1 1 bubmmorexa [OK

puMep P https://m.edsoo.ru/ff0d28c8
COIIN)»

6 ATOMBI U MOJIEKYJIBI 1 bubnrorexa LOK

https://m.edsoo.ru/ff0d2a6c

7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 bu6mmoreka [IOK
XUMHYECKHUX BIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U COXHBIE BEIIECTBA 1 bubmorexa HOK

p B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK

YIp y https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubmuorexa [JOK




Xumunyeckas popmyia. BaneHTHOCTh aTOMOB
XUMHUYECKUX HJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBasi 10711 XUMHWYECKOT0 3JIEMEHTa B bubnuoreka [JOK
COCJIMHCHUH https://m.edsoo.ru/ff0d350c¢
13 KomnuectBo BemectBa. Mousb. Mosipaast bubmuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKash peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciioBHs IPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnoreka [HOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Briuucnenus koiandecTBa, Macchl BELECTBA 110 bubnuorexa [JOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMuueckux peakiuia
18 (coe I/IHq;HI/ISIH a3JI0KEHUS 3a1\IZe CHUS Brommorexa LHOK
A P ’ m ’ https://m.edsoo.ru/ff0d3134
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukioneauct. O6o0eHne bubmmorexa [TOK
H AHCT Hj https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIl1s 3HAHUM
20 Konrtponsnas padora Nel no teme «Bermecta bubnnoreka [JOK
A XUMHAYECKUE PEAKLIANY https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. Cocras Bo3ayxa.
21 Kucnopoa — smeMeHT 1 pocToe BENIECTBO bubmorexa HOK
oA p . ’ https://m.edsoo.ru/ff0d448¢
O30H
22 du3nyecKkre U XMMUYeCKHe CBOMCTBA bu6mmorexa [IOK




KHCII0po/ia (peakIuKi OKUCIICHHS, TOPCHHE).
ITonsTre 00 okcumax

CriocoOslI MosTy4eHus KUCI0po/ia B

https://m.edsoo.ru/ff0d4614

bubmuorexa [JOK

23 0 e .
HA0OpATOPHH H IPOMBIILICHIOCTH https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TermmoBoit 2 hHEKT XUMHUUESCKON PEaAKITNH,
24 MOHSITUE O T(i)(bMOXI/IMI/I‘-IeCKOM paBHeHI/II/I bubmorexa HOK
P P : https://m.edsoo.ru/fR0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIUIX
TommuBo (HedTh, yroias U METaH).
25 3ar $I3H€I§I/I€ql;03 yxa CITIOCOOBI iro bubmorexa HOK
P Ayxa, https://m.edsoo.ru/fR0d4cda
MPEAOTBPAILECHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITonydeHue u coOMpaHKe KUCIOPOIa bubmmorexa [JOK
Y N p poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHHUE €ro CBOMCTBY»
7 Bopopoa — sneMeHT u mpocToe BEIIeCTBO. bubnuorexa [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 dusnvecKkue 1 XUMHUUYECKUE CBOMCTBA bu6mmoreka [IOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmoreka [JOK
29 ITo € 0 KUCIIOTax M CO
HATHE O KHCITOTAX 1 COTAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHus1 BOAOPO/Ia B bubnnoreka [JOK
naboparopuu https://m.edsoo.ru/ffod4dd0
IIpakTuyeckas padora Ne 4 o Teme
31 «ITonmydeHnue u coOMpaHue BOIOpOIa bubmorexa HOK
y . p AIOPOAE, https://m.edsoo.ru/ff0d4£42
M3y4YEHHUE €ro CBOMCTBY
bubmuorexa [JOK
32 M i 00BE .3 A
OJIPHEIH ODBEM TA30B. JAKOH ABOTAIPO https://m.edsoo.ru/ff0d542e
33 Brruucnenus 00b€Ma, KOIUYeCTBa BEIISCTBA bubmuorexa [JOK




rasa o ero U3BECTHOMY KOJIHYECTBY
BEIIIECTBA MU 00bEMY

Boruncnenus 005EMOB ra3oB 0 ypaBHEHUIO

https://m.edsoo.ru/ff0d55a0

34 €aKIM1 Ha OCHOBE 3aKOHA 00BEMHBIX buGnnorexa LIOK
peaid . https://m.edsoo.ru/ff0d5708
OTHOILIIEHUN T'a30B
35 dusnueckre 1 XUMHUYECKUE CBOMCTBA BOJIBI buGnnorexa LIOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36 CocraB ocHoBauuii. [Touarue 00 nHAMKATOPAX
A p https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. HackimeHnHbie 1
37 HEHAaCBIII[EHHBIE pacTBOPLL. MaccoBast 101 bubmmorexa LHOK
B p ppL a https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o teme
38 «IIpuroroBienue pacTBOPOB C OOPEACIEHHON bubmmorexa LHOK
PHTOTOBIICHHC pacTBop et https://m.edsoo.ru/f0d5eba
MacCOBOH J0Jiel PaCTBOPEHHOTO BEIIIECTBA»
39 KonTponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiaccupUKaLUs, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMHUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorera [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCHUIIOB
42 OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [losnyyeHne n XUMHYECKHE CBOWCTBA bubnuoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukanus, bubnnorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2




bu6mmoreka [IOK

45 ITonmyuenne ¥ XMMHUYECKHE CBOMCTBA KUCIIOT
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubnnoreka [HOK
MOJyYECHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 3a7]a4 [0 TEME bubnnoreka [HOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCINHCHUI
43 I'eneTnyeckas cBA3b MEXKIY Kilaccamu bubnnorexa [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
= H https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padora Ne3 no teme "OcHOBHbIE bubnnorexa [HOK
KJIaCChl HEOPTraHUYECKUX COCAUHECHUIT" https://m.edsoo.ru/00ad9¢ela
[TepBbie OMBITKY KIACCHPUKAITUN
51 XUMHYECKHX 3JIEMEeHTOB. IToHsaTHE O Trax bubmiorexa LOK
) by https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Tepuoanueckuii 3akoH u [leprnonnueckas
bu6nmoreka [JOK
52 CHCTEMa XMMHUYECKHX 3eMeHToB []. 1.
https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuonapl, rpynnbl, IOATPYIIIbI bubmmorexa [IOK
p - TPY ’ py https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCcTaB aTOMHBIX SJIEP. bu6nmoreka [JOK
M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 aneMmeHTOB [leproanyeckoit cuctems J[. 1 bubmorexa HOK
PHO T https://m.edsoo.ru/00ada6bc
Menneneena
56 XapakTepuCTUKAa XUMHYECKOTO AJIEMEHTA 110 bubnuotexa [JOK




ero noJjioxkeHuto B [lepuoanueckoit cucreme
. 1. MenneneeBa

3nauenue [leprnoanyeckoro 3akoHa ajis

https://m.edsoo.ru/00ada824

57 a3BUTHUS HAyKHu U npakTtuku. JI. 1 bubmoreia HOK
P y . P o S https://m.edsoo.ru/00ada96e
MeHpeneeB — y4€HbIN, IEAAror U rpakIaHuH
PesepBusblil ypok. O0001IEHIE 1
58 CI/ICTI;MaTI/BZpI/ISI 3Hanuii / Beepoccuiickas buGnnorexa LIOK
H p https://m.edsoo.ru/00adb33c
poBepoyHas pabora
KonTponbnas padora Ne4 no teme «CtpoeHue
. bubmuorexa [JOK
59 aTroma. XuMmueckas cBs3b» / Beepocceuiickas
https://m.edsoo.ru/00adb486
poBepouHas paboTa
60 DIeKTPOOTPULIATEIbHOCTh ATOMOB bubnnoreka [HOK
XUMHUUECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
61 HMonnas xumuyeckas CBs3b
https://m.edsoo.ru/00adac34
62 KoBanenTHast noistpHas XuMHUIeCKas CBI3b Bubmorexa ITOK
p https://m.edsoo.ru/00adaab8
63 KoBasienTHas HEMIONApHAS XUMUUYECKAs CBI3b Bubmorexa ITOK
p https://m.edsoo.ru/00adaab8
64 CreleHps OKUCIIEHUS Bubmorexa ITOK
https://m.edsoo.ru/00adae28
65 OKHUCIINTEIHFHO-BOCCTAHOBUTEIBHBIE PEAKIINHU bubmorexa IIOK
peaxt https://m.edsoo.ru/00adb076
66 OKHUCIIUTEIN U BOCCTAHOBUTEIN bubmorexa LOK
https://m.edsoo.ru/00adb076
PesepsuEbIil ypok. O000IIEHNE 1
P P ill bu6mmorexa [IOK
67 cucTeMaTu3alus 3HaHui no teme «CTpoeHue

atroma. XHUMHUYECKasl CBSA3b)

https://m.edsoo.ru/00ad9cb2




PesepBHbIil ypok. O600ICeHHE 1 bubnnoreka [HOK

68 https://m.edsoo.ru/ff0d61c6

cUCTeEMAaTH3alusd 3HaAaHUN

1
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
[Iepnonnueckuit 3akoH. Ilepuonnueckas
bubnunorexa LIOK
1 cucTeMa XMMU4YeCKuX 3jeMeHToB /. 1. 1
https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMHUYECKHUX JIEMEHTOB IIEPBBIX TPEX 1 bubmmorexa [IOK
PERIXTP https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubnnorexa [JOK
HEOPraHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunel XUuMH4eCKO#l CBSI3U U THUIIBI 1 bubnunoreka LIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme
5 «IToBTOpenue u yriayOnaeHne 3HaHUA 1 1
OCHOBHBIX Pa3IeJIOB Kypca 8 Kiaccay
6 Krnaccudukanus XuMHUECKUX peakIuii 1o | bu6nunorexa LIOK
Pa3AYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHUYECKOM peaKIuu.
7 [TonsTue o FOMI())FGHHBIX U TeTe onl:HHLIX 1 bubamorexa LOK
P https://m.edsoo.ru/00adbe9a
peakusax
[TonsATHE O XMMHYECKOM PAaBHOBECHH.
g @DaKTOpBbI, BIUSIOIIAE HA CKOPOCTh | but6mmoreka [IOK

XUMHYECKOU pCaKkuu U IMOJIOKCHUC
XUMHYCCKOI'O paBHOBECUA

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




OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6nmmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 371€KTPOIUTUYECKON JUCCOLMALINH. bubmmoreka [JOK
CuIibHBIE U CJTa0BIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HNounbie ypaBHEHUS peakuid bubmorexa [IOK

P peait https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHMI
12 B CBETE IPEICTABICHUNA 00 buGnuorexa [IOK
P ! https://m.edsoo.ru/00add5d8
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MPEACTABICHUHN 00 IEKTPOTUTUUECKON bubmmorexa [IOK
pedt P https://m.edsoo.ru/00addsb?
JUCCOIHAITUT
14 [TonsiTe o runponuse coneu bubmmorexa LIOK
AP https://m.edsoo.ru/00add9d4
bubnunoreka LIOK
15 O06o0muIeHne 1 cUCTeMaTH3aIHsI 3HAHU
HHCHHE 1 CHCTOMATHSATIE SHATIH https://m.edsoo.ru/00addd 12

16 [IpakTuueckas padora Ne 1. «Pemenue bubmuoreka [IOK
OKCIIEPUMEHTAJIBHBIX 3a1a9» https://m.edsoo.ru/00addbfa
KontponbHas pabota Ne2 o reme

17 «INEKTPOJUTUYECKAS TUCCOLUALINS bubmmorexa [TOK

P A HHaL. https://m.edsoo.ru/00addec0
XHUMUYECKUE PEAKIIMU B PACTBOPAX)»

18 OO01mas xapakTeprCcTUKa raJIOreHOB. bubmuoreka [IOK
XHUMHYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBoaopon. ConsiHasi KUCIIOTa,

. bubnuotexa [JOK
19 XAMHWUYECKHE CBOWCTBA, TOTYy4YECHHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTuueckas pabora Ne 2 o Teme bubmuoteka [IOK

«ITomydeHnne consTHOM KNUCIOTHI, U3yYEHHE €€

https://m.edsoo.ru/00ade348




CBOICTBY»

Breraucnenus mo YPaBHCHUAM XUMHNYCCKUX

21 €aKI[Uil, eCIN OOUH W3 PEarcHTOB JaH B buGnuorexa [IOK
P ’ P https://m.edsoo.ru/00ade488
n30bITKE
” OO01mmas xapakTepucTuka 3J1eMeHTOB VIA- bubnmnoreka HOK
TPYIIIIbI https://m.edsoo.ru/00ade64a
AnnotponHsie MOAU(UKAIIUU CEPBI.
23 Haxoxi{eHHe CEPEI cheé COCI[I/IHe]i){I/Iﬁ B bubnmorexa HOK
p . https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEPhI
24 CepoBonopo, ctpoenue, pu3nueckue u bubnmorexa [JOK
XUMUYECKHUE CBOKMCTBA https://m.edsoo.ru/00ade802
)5 Oxcunel cepbl. CepHas KHCIIOTa, (PU3HUSCKUC bubnmorexa [JOK
U XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XHUMHUYECKHUE PEAKIUH, JIEIKALUE B OCHOBE
26 IIPOMBIIIJIEHHOT'O CIIOCO0a MOIy4YeHHUs bubnuoreka [IOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsI3HECHUE https://m.edsoo.ru/00adec8a
OKpY>KaIOIIeH Cpe/ibl COETUHEHUSIMU CEPbI
7 Brrancienue MaccoBoi 101 BeIXOAa bubnuoreka [{OK
MIPOAYKTA peaKIuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa 3J1eMeHTOB VA-
28 TrPYNIIBI z:;OT pacn OCTpaHEHUE B PUPOJE brbmmorexa [TOK
Py ' » pactipoctp . PHpOJIE, https://m.edsoo.ru/00adeea6
¢bu3nyecKkre U XuMHUYeCcKre CBOMCTBA
29 AMMUak, ero Gpu3nyecKue 1 XuMH4YeCKHe bu6muoreka [JOK
CBOWCTBA, OJIy4YCHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
IIpakTruyeckas padora Ne 3 o Teme
30 «ITonyueHne ammMuaka, U3y4eHHUE €ro bubmmorexa [IOK
_ y 1Y https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas Kuciora, e€ Gu3ndeckue u bubnmorexa [JOK




XHMHYECKHE CBOMCTBA

Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS
B KaueCTBE MUHEPAIbHBIX YAOOPEHUH.

https://m.edsoo.ru/00adf306

bubnunoreka LIOK

32
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHHUSIMU a30Ta
docdhop. Oxeun dhocdopa (V) u pochopuas
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubmmorexa LIOK
7 https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYeHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MUHEPAIBHBIX yI00peHUit. 3arps3HeHne bubmmorexa [IOK
p . yAobp - 2arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
35 Yraepon, paclipocTpaHEHHUE B IPUPOJIE, bubnnorexa [JOK
(du3nyYecKre U XUMUICCKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yraepoaa, ux pusudeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubnnorexa [IOK
MpOoOJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTJIepoa https://m.edsoo.ru/00adfebe
av)
bu6mmoteka IIOK
37 YronbHasg KUCIIOTa U €€ COU
https://m.edso00.ru/00ae006¢c
[TpakTruyeckas pabora Ne 4 o Teme
38 "[TonyuyeHue yriekucioro rasa brbmmorexa [TOK
Y Y ' .\ https://m.edsoo.ru/00ae027¢
KauecTtBeHHas peakuus Ha KapOOHAT-UOH
39 [TepBoHavabHBIEC TOHATHS 00 OPTAHUYECKUX bubmuoreka [IOK
BENIECTBAX KaK O COEAUHEHUSX YTIIepoia https://m.edsoo.ru/00ae054¢
b K
40 Kpemnuii u ero coenmHeHnst noamorexa 1O
https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padora Ne 5. Pemenue bubmuoteka [IOK

OKCIICPUMCHTAJIBHBIX 3ajJia4d IO TEME

https://m.edsoo.ru/00ae0bf2




«Baxxnennne HeMeTaIIbl U UX COCAUHCHU A

KonrtponsHas padora Ne3 o reme

bubnunoreka LIOK

42 «Baxkueiime HeMETAJUIBI U UX COEIUHEHUS) https://m.edsoo.ru/00ae0e18
OO01mas xapakTeprucTUKa XUMUIECKUX

43 3JIEMEHTOB — METaJJIOB. MeTajuinyeckas bubnuorexa [JOK
CBA3b U METAJUIMYECKAS KPUCTAININYECKAs https://m.edsoo.ru/00ae103e
pemiéTka. PU3HYECKUE CBOMCTBA METAIIIOB
XUMHYECKHE CBONCTBA METAJIJIOB.

44 DNEKTPOXUMHUECKUN Psiji HAPSLKEHUN bubmmorexa LIOK

https://m.edsoo.ru/00ael156
METaJIJIOB
O61ue cnocoObl MOTyYeHUs] METAJLIOB.

45 CmuiaBbl. Berunciienus o ypaBHEHUsIM bubnnorexa [JOK
XUMHYECKUX PEAKIMH, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJEPKUT MPUMECH

46 [ToHsiTHE O KOPPO3UU METAILIIOB bubmorexa HOK

https://m.edsoo.ru/00ae1278
bu6nunorexa LIOK

47 IHesonrEre MeTanbI https://m.edsoo.ru/00ae14b2

48 Oxcupl U TUJIPOKCHIBI HATPUS U Kalust bubmmorexa LIOK

https://m.edsoo.ru/00ael14b2

49 [llenouyHo3eMeTbHBIC METAIUTBI — KAJTBITUI U bubnuoreka [{OK
MarHum https://m.edsoo.ru/00ael5e8

50 Bakueiinme coeTMHEHNS KaJIbIU bubnmorexa [IOK

https://m.edsoo.ru/00ael5e8

51 O06o001IeHre U cucTeMaTr3aIis 3HaHHHA

52 XKécTrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS bubmorexa OK

https://m.edsoo.ru/00ac1886

53 [TpakTuueckas padora Ne 6 mo Teme bubnmorexa [JOK




"YKEcTkoCcTh BOABI U METOIbI €€ yCTpaHEHHs "

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

b K
54 AmoMuHHI nommorexa 110
https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUAPOKCUA https://m.edsoo.ru/00aelc64
bubnunorexa LIOK
56 Kenezo
https://m.edsoo.ru/00ae1d86
57 Oxcupl, Tuporcu sl u conu xenesa (1) u bubmmoreka [JOK
xenesa (111) https://m.edsoo.ru/00ae35¢6
58 O0o01IeHNe ¥ CHCTeMaTH3alNs 3HAHUN
[IpakTuueckas pabora Ne 7. Pemenue
bubnunoreka LIOK
59 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
. https://m.edsoo.ru/00ae3de8
«Baxxnelime MeTauIbl U UX COSIMHEHUSD)
Brrurcnenus mo ypaBHEHUSIM XUMHYECKUX
€aKIMi, eCJIM OJIMH M3 pPearcHTOB JIaH B
60 i36HTKe WJIM COZIE )KI/ITII)'I UMECU brbmmorexa [TOK
ep . p ’ https://m.edsoo.ru/00ae1750
Brruncnenus MaccoBoil 1011 BEIXOAA
MPOJYKTa peakiuu
61 O06001eHre U cucTeMaTr3aIs 3HaHUA
6 KontponbHas pabota Ne4 o reme
«Baxxueime MeTaibl U UX COSAMHEHUS
63 BemecTsa 1 maTepuansl B TOBCEITHEBHOM bu6mmoteka IIOK
JKU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3sHEHUE OKPYKAIOIIeH bubnmnoreka [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponb XxumMuM B perieHnH SKOJIOTHUECKUX bubmuorexa [IOK
npooiem https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O6o01IeHne 1 bubnmorexa [JOK




cucremMarusanuia 3HAHUM

https://m.edsoo.ru/00ae0d0a

67 PezepHblit ypok. O0001eHue u | Bu6mmotexa [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHeIil ypok. O600mIcHHE 1 | bubnmnoreka HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

8 KVIACC
Kon .
IIpoBepsiemble MpeAMeETHbIE Pe3yJIbTaThl 0CBOCHHSI OCHOBHOM
MPOBEPAEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI'O 00111eTr0 00pa30BaHUs
pe3yJjbTara

1 ITo Teme: «IlepBoHaYaIbHBIC XUMUYECKUE TOHITHS»

pacKpbIBaTh CMBICII OCHOBHBIX XHMMHMYECKUX MOHATHI: aToOM, MOJEKYa,
XUMHUYECKMM 3JIEMEHT, IpPOCTOE BEILECTBO, CJOXKHOE BELIECTBO, CMEChH
(omHOpOIHAS W HEOIHOPOJHAsA), BaJCHTHOCTb, OTHOCHUTEIbHAs aTOMHas U
MOJIEKYJISIpHasl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast

1.1 JOJIT XMMHYECKOTO 3JIEMEHTa B COCAMHEHHH, MOJIAPHBIM O0BEM, XUMHUYECKas
peakmus, KiIacCU(pUKAIMSA  peaklHil: peakuuu COCAMHCHHS, PEaKIHUH
pa3I0KEHUS, peaKIMK 3aMellleHus], PeaKIIii 0OMeHa, 9K30- U YHAOTEPMUUYECKUE
peakuuu, TemiaoBod 3((eKT peaknuu, pacTBOp, MaccoBas J0Js BeEIECTBa
(mpoleHTHAas: KOHIIEHTpAIlUs1) B pacTBOpE

HIUIIOCTPUPOBATL B3aUMOCBA3b OCHOBHBLIX XHMHYCCKUX MMOHATUH H IIPpUMCHATDb

12 9T TIOHSTHS TIPU OMMCAHUU BEIIECTB U UX MIPEBPAILICHUM

13 WCIIOJIH30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJIi COCTaBJICHHUs] (POPMYJT BEIIECTB U
' YPaBHEHUN XUMHUUYECKUX PEAKIUH

14 pacKphIBaTh CMBICI 3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IOCTOSHCTBA
. COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUE€HHsI, 3aKOHAa ABOTrapo

1.5 OTIPEIeNIATh BaJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCTUHEHUSX

L6 KIIaCCHU(UIIUPOBATH XUMUYECKUE PEAKIINH (IO YUCITY U COCTaBY YYaCTBYIOIIUX B
. peakuuu BEUIeCTB, M0 TEIIIOBOMY 3 dexTy)

1.7 BBIYUCIISATh OTHOCUTEBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB

1.8 BBIYHCIIATh MAaCCOBYIO JIOTIO XUMUYECKOTO AJIEMEHTA 10 (opMyJie COeTMHEHHUS,

1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEILIECTBA B pACTBOPE

110 NPUMEHSTh €CTECTBEHHOHAy4YHBbIE METOABl TO3HAHHUSA — HaOIOJIEHUE,
' W3MEPEHHE, MOJICITUPOBAHNE, YKCTICPUMEHT (PEaIbHBIA U MBICIICHHBIN )
2 ITo Teme: «BaxxHeiime npeACTaBUTENN HEOPTaHUYECKUX BEIIECTBY»

1 pacKpbhIBaTh CMBICT OCHOBHBIX XHMHYECKHX TIOHSATHH: OKCHJA, KHCIIOTAa,

OCHOBAHHE, COJIb




2.2

23

24

2.5

2.6

2.7

3.1

OTIPEICIIATh MPUHANIC)KHOCTh BEIIECTB K OMPEACIIEHHOMY KJIACCY COSAMHECHHIA
o ¢popmyiam
KJIaccu(UIMPOBATh HEOPTaHMYECKUE BEIIECTBA

XapaKkTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BELIECTB
pa3IMYHBIX KJIACCOB, MOJTBEpXkAasi OMNHUCAHHE MPUMEpPAMU MOJIEKYJISIPHBIX

YpaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIU

IMPOIrHO3UPOBATH CBOMCTBaA B€IIECTB B 3aBUCHMOCTH OT HX Ka4YC€CTBCHHOI'O
COCTaBa, BO3MOXHOCTH MPOTCKAHUA XUMHYCCKUX HpeBpameHHﬁ B pa3JIMYHbIX

YCIOBHUAX

CJIeZIoBaTh IpaBHUJaM IOJb30BAHUS XUMHUYECKOW IMOCYJOH U J1aOOpaTOPHBIM
000pyI0BaHKEM, a TAaKXKe MpaBUIaM OOpaIeHHsI C BEIECTBAMU B COOTBETCTBUU
C UHCTPYKIMSMHU [0 BBINOJHEHHUIO J1a0OPaTOPHBIX XMUMHMYECKHX OIBITOB I10
MOJIYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJA W KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHON MAacCOBOW J0JIEW PaCTBOPEHHOIO
BEIIECTBA, IUIAHUPOBaTb U IPOBOJAUTh XHMHUYECKHE 3KCIIEPUMEHTHI 110
pacno3HaBaHUIO PacTBOPOB IIENOYEM M KHUCIOT € IMOMOLIbIO HWHIUKATOPOB

(;makmyc, peHondTanenH, METUIOPAHX U JPYTHE)
MPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKOM PeaKkIuu

ITo Teme: «Ilepuoamueckuii 3akoH U Ilepuonnueckas cucTeMa XHMHUYECKHX
anementoB JI. W. MenneneeBa. CTpoeHHe aTOMOB. XHUMHUYECKass CBS3b.

OKHCIUTEIBFHO-BOCCTAaHOBUTEIILHBIC PCaKIum»

pacKphIBaTh  CMBICI ~ OCHOBHBIX XHMHYECKHUX IOHSATHHA: 4IpOo  aroma,
AIIEKTPOHHBINA CJIOW aToma, aTOMHas OpOWTaib, paguyc aroMa, XHUMHUYecKas
CBsI3b, MOJISIPHAs U HENOJISIPHAsl KOBAJIEHTHAS CBA3b, DJIEKTPOOTPULIATENIBHOCTD,

HOHHAas CBs3b, NOH, KATHUOH, aHHOH, CTCIICHb OKUCJIICHUA

3.2

KJ'IaCCI/I(l)I/IHI/IpOBaTI) XUMHNYECKHUEC 3JIEMCHTBI

3.3

34

3.5

OINKCBHIBATh U XapaKTepHu30BaTh TaOnuuHyio ¢opmy Ilepuonndeckoit cucremsl
XUMHUYECKHUX DJIEMEHTOB: pa3jiMuaTh MOHATHUS «TJIaBHAas noAarpynna (Arpymma)y
u «noboyHast noarpymnmna (brpymnmna)y, «Manbie» U «00IbIINe) NepruoIbl
packpeiBaTh  cmblcn  Ilepuommueckoro  3axkona  JI.M.  Menneneesa:
JIEMOHCTPUPOBATh  IIOHUMAaHHE IEPUOANYECKOM  3aBHCHUMOCTH  CBOWCTB
XUMUYECKHX HJIEMEHTOB OT UX MOJI0KeHUs B [leproauyeckon cucreme

COOTHOCHUTD 0603Ha‘-ICHI/I}I, KOTOPBIC HMCIOTCA B Ta6J'II/II_[e «Hepnozuzlqecxaﬁ

cucrtema xuMuueckux oanemeHtoB .M. MeHneneeBay C  YHMCIOBBIMHU




3.6

3.7

9 KIIACC

Kox
NpoBepPsSIEeMOro
pe3yabTara

XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XUMHMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij

sapa, o6mee YHUCIIO SJEKTPOHOB U paCcpEACICHUE UX I10 JICKTPOHHBIM CJ'IOS[M)
OnpeaAcCIATh CTCIICHb OKUCIICHUSA 3JIEMCHTOB B 6I/IHapHBIX COCAUHECHUAX

OIpCaAcCIIATh BUJ XHUMHYECKOU CBA3HU (KOBaJ'ICHTH as u I/IOHHaH) B

HCOPTaHNUYCCKUX COCIUHCHUAX

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTAThI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbLHON MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

1

[To Teme: «BemiecTBO U XUMHUYECKas PEAKLIMSD)

1.1

PACKpPBIBATE CMBICII OCHOBHBIX XMMHUYCCKHUX TTIOHSATHH: pacTBOp, SJICKTPOJINUTHI,
HEJJIEKTPOJIUTHI, DJCKTPOJIMTHYECKAss JUCCOIMAIMS, PpEaKIUHd HOHHOTO
oOMeHa, KaTalm3aTop, XMMHYECKOe paBHOBECHE, OOpaTHMbIe U HEOOpaTHMBbIE
pEaKUUH,  OKHCIUTCILHOBOCCTAHOBHUTEIBHBIE  PEAKLIUH,  OKUCIHTEIb,
BOCCTAHOBUTEIIb, OKHCIIEHHE U BOCCTAHOBJIEHHE, AJTIOTPOINS, aM()OTEPHOCTb,
XMMHUYECKast CBSA3b (KOBAJCHTHAs, MOHHASI, METAJUINYECKAs ), KPUCTAJUINIECKast

pemeéTKa, CIIaBbl, CKOPOCTh XMMUYECKON peakuu

1.2

1.3

1.4

HUITIOCTPUPOBATH B3aAUMOCBA3b OCHOBHBIX XUMHWYCCKUX MMOHATHH 1 IMPUMCHATH
OTHU MMOHATHS ITPU OIMMUCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

COCTaBJIATH YPABHCHUA SHGKTPOHHTHHGCKOfI JUucconuanyuy KHUCJaoT, HIGJ'IO'—ICﬁ u
COHCP’I, IIOJIHBIC U COKpaH_[éHHBIe YpaBHCHUA peaKI.[PII’I HOHHOTO0 OOMeHa

PacCKpbIBATb CYIIHOCTb OKHCIIUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKHHI’I

MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuil

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOUN peaKkIuu

ITo Temam: «HemeTaimis! u ux COCANHCHUA» U «MeTaibel 1 ux COCOAUHECHUA»

2.1

2.2

XapakTepu30BaTh (OMHUCHIBATh) OOMME W CHEIUPUICCKHE XUMHYECKUE
CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPK/IAsl ONMUCAHUE TPUMEPAMHU
MOJICKYJIIPHBIX W HMOHHBIX YPaBHEHHMH COOTBETCTBYIOIINX XHMHYECKUX
peakuuin

COCTAaBJISITh yPAaBHEHUS  PEAKUUW, MOATBEPKIAIOIIUX  CYIIECTBOBAHUE

TCHETHUYECKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUA,

BO3MOXHOCTH IIPOTCKAHHUA XHUMHUYCCKUX npeBpameHHﬁ B pas3IMYHBIX




YCIIOBUSIX

clIeIoBaTh IpaBUJIaM IOJIb30BAHUSA XUMHUYECKOH IOCYJOW M J1IaOOpaTOpPHBIM

O60py,HOBaHI/ICM, a TakKXKXC IIpaBHJIaM O6paH_IeHI/I${ C BfIIeCTBAaMHU B

24 COOTBETCTBUH C MHCTPYKIMSMU IO BBITOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX
OIBITOB IO IOJIyYEHHIO M COOMPAHUIO ra3000pa3HbIX BELIECTB (aMMHaKa U
YTJIIEKUCIIOrO ra3a)
IIPOBOJUTH PEAKIUH, IOATBEPKIAIOINE KAa4eCTBEHHBIM COCTAB PA3IMYHBIX
BEIIIECTB: PACIIO3HABATh OIBITHBIM MYTEM XJIOpUI-, OpOMHUJ, HOAU, KapOOHaT,

2.5 doctar, cunmkar, cymnbdar, THAPOKCUIMOHBI, KATHOHBl AMMOHHS, HOHBI
WU3YYEHHBIX  METaUIOB, IPHUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPraHWYECKHUX BELIECTB

3 [To Teme: «XuMus 1 OKpysKaroIas cpeaar

11 pacKpbIBaTh CMBICI OCHOBHBIX xumuyeckux noHsatui: IIJIK BemecTsa;

' KOPpO3Us METAIITIOB

IIPUMEHATH OCHOBHBIE OIIEpPAllU¥ MBICIMTEIIBHON JEATEIBHOCTH — AHAIN3 U
CHHTE3, CpaBHEHHE, 000OILIeHHEe, CHCTEMaTHU3alllIO, BbISBICHHE MPUYUHHO-

3.2 CJIIEICTBEHHBIX CBA3€H — JUIsI M3YYEHHs CBOWCTB BEIIECTB U XMMHYECKUX

peaKI.leI; C€CTCCTBCHHOHAYYHLIC MCETOABbI IIO3HaHusgA  — Ha6J'IIO)IeHI/Ie,

U3MEpEeHHNe, MOIETUPOBAaHNE, SKCIIEPUMEHT (peasIbHbII U MBICIIEHHBIH )



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

1.1

1.2

1.3

IIpenmer xumun. Ponp XMmMuu B KM3HHU YEJIOBEKA. XUMHS B CHCTEME HayK. Tema u
BelecTBa. GU3MYECKUE CBOMCTBA BEILIECTB. ATPEraTHOE COCTOSIHUE BEIIIECTB
ITouarue o Meromax mo3HaHusa B xuMuH. Uucrele BemiectBa U cMmecH. CrocoObl
pasziesieHus: cMeceit

ATOMBI U MOJICKYJIbl. XUMHUYECKHE 3JIEMEHThl. CUMBOJIBI XUMHUYECKHX HJIEMEHTOB.

IIpocTeie u cnoxHbIE BeleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuueckasi ¢Gopmyia. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BewlecTB. OTHocuTenpHas aromMHas Macca. OTHOCUTENbHas

MOJICKYJIIpHAas Macca. MaccoBas m0JIs1 XUMHYECKOI'0 3JIEMEHTA B COCTUHCHHUH

1.5

KonnuectBo Beniectsa. Monbs. ModssipHas macca. BzauMocBsI3b KoJMuecTBa, MacChl U
yuclia CTPYKTYPHBIX €IWHUI[ BemiecTBa. Pacuérel mo QopmynaM XUMHUYECKHX

COEIMHEHUN

1.6

du3znueckrue U XMMHYCCKHE SBICHUSI. XHMHYCCKAS peakuuga nu e€ IMPpU3HAKH. 3aKkoH
COXpaHCHHA MACChl BCHICCTB. XUMHYECKHE YpaBHCHUA. KJ'IaCCI/I(l)I/IKaLII/IH XUMHNYCCKHX

peakiuii (CoequHeHus, pa3aoKeHUs, 3aMeIIeHHs, OOMeHa)

1.7

XUMHUECKUH SKCIIEPUMEHT: 3HAaKOMCTBO C XMMHYECKOH MOCyoi, C MNpaBUIaMU
paboTsl B mabopaTopuu M MpuéMaMu OOpalIeHus C JIa0OpaTOpPHBIM 00OPYAOBAHHUEM,
U3y4yeHHe U omnMcaHue (PU3NYECKHX CBOICTB 00pa3lloB HEOPraHWYECKHUX BEIIECTB,
HaOmo/leHue (pu3nueckux (IJIaBlIeHHE BOCKA, TasHUE JIbJa, pacTHUpaHUE caxapa B
CTyIKe, KWIIEHME M KOHJEHCAallus BOJbl) M XHMHUYECKMX (TOpEeHHE CBeuH,
MPOKAJIMBAHWE METHOW MPOBOJIOKH, B3aUMOJCHCTBHE Mela C KHCJIOTOH) SIBJICHHIA,
HaOJr0IeHNE U ONHMCAaHKUE TPU3HAKOB POTEKAHUS XUMHUUECKUX PeaKIMi (pa3ioxeHue
caxapa, B3aMMOJICHCTBHE CEpHOW KHUCIOTHI C XJIOPUAOM Oapusi, pasloKeHHE
runpokcuaa meau(Il) mpu HarpeBaHuu, B3auMoJecTBHE *Kelle3a ¢ PACTBOPOM COJIH
meau(Il), wu3ydyenue cmocoboB pazaeneHus cMmecedl (C MOMOLIBI0 MAarHura,
¢uIbTpOBaHKE, BhIAPUBAHKE, AUCTHILIAIMS, XpoMaTorpadus), IpoBeIeHHEe OUUCTKU
MOBAPEHHOHN CcONM, HAOJIOJICHWE W OIMCAaHWE pPEe3yJIbTaTOB TPOBEICHHS OIIbITa,
WITIOCTPUPYIOIIETO 3aKOH COXPAaHEHMS MAacChl, CO3JlaHHE MOJENed MOJIEeKYJI

(IIapoCTepKHEBBIX)

Baxnerime npencTaBuTeNn HEOPraHMYECKUX BEIIECTB

2.1

Bo3myx — cmech ra3oB. CocraB Bo3ayxa. Kuciopoa — 3J€MEHT ¥ TIPOCTOE BEIIECTBO.

Haxoxxnenue xucioposia B npupoze, GU3ndecKue U XMMHUUECKUe CBOMCTBA (peakiuu




ropenusi). Oxcunsl. [lpumenenne kuciopoma. CrocoObl MOMY4YEHHs KUCIOPOAa B
nabopaTopuu M mpomblnuleHHOCTH. KpyroBopor kuciopona B mpupoae. O30H —

IIIOTPONHAsE MOIU(PUKAIMS KHCIOPOIa

2.2

TernnoBoil 3hdeKkT XMMUYECKOH peakuy, TePMOXUMHUYECKHE YpaBHEHHsS, JK30- H
SHIOTEPMHUUYECKHE pEeaKkUHUU. TOIUIMBO: yroib M MeETaH. 3arpsA3sHEHHE BO3ZAyXa,

yCHUIIEHUE TTApHUKOBOTO 3 deKTa, pa3pyiieHue 030HOBOTO CIIOs

23

Bonopox — asnemMeHT W mpocTroe BemiecTBO. HaxolklieHue Bopopona B IIPHUPO/IE,
bu3uYecKre U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ToydeHus. Kucnorer u

COJIM

24

2.5

2.6

Monsipablii 00BEM ra3oB. PacuéTel o XUMHUYECKUM YpaBHEHHUSIM

®duznyeckue cBolcTBa Boabl. Bonma kak pactBoputens. PactBopsl. HacklieHHble 1
HEHACBILIEHHbIE pacTBOpbl. PacTBopuMoOCTh BeliecTB B Boje. MaccoBas [ois
BELIECTBA B pPacTBOpe. XUMHUYECKUE CBOMCTBA BoAbl. OcHOBaHusA. Ponb pacTBOpoB B
OpUpoJie M B JKU3HM 4enoBeka. KpyroBopor Boabl B HpHpoje. 3arps3HEHHE

IMPpHUPOAHBIX BO. OxpaHa M OYUCTKA NPpUPOAHBIX BOI

Knaccudukanus Heopranndeckux coeauHeHud. Okcuapl. Kimaccudukamus OKCHIIOB:
cosieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIE) M HeCcoIeo0pa3yIouIre.
Homenknarypa okcugoB. @u3ndeckre 1 XUMUYECKUE CBOMCTBa OkcHa0B. [lomyuenue

OKCHJO0B

2.7

OcHoBanus. Knaccudukarus OCHOBaHUIA: IMIETOYM M HEPACTBOPUMBIC OCHOBAHUS.
Homenxknarypa ocHoBanuii. Pdusnueckue M XUMHUYECKHME CBOWCTBA OCHOBAaHWM.

ITomy4yenue ocHOBaHUI

2.8

Kucnorsl. Knaccuduxamus xucnor. Homenknatypa xkucnor. dusmueckue u
XHMHYECKHE CBOMCTBa KuHCIOT. Psg axktuBHoctu MetauioB H.H. beketosa.

[Tonyuenune kucior

2.9

Comu. Homenknarypa cosell. @PU3NYECKHE M XHMHUYECKHME CBOWMCTBA COJIEH.

[Tonyuenue conen

2.10

I'ereTmueckas CBI3b MCKIY KJIacCaMU HEOPTaHUICCKUX COe,ZII/IHeHI/Iﬁ

2.11

XVAMHUYECKUH SKCTICPUMEHT: Ka4eCTBEHHOE OIPENICIICHHE COJICPIKaHUS KHCIOpOoJa B
BO3/yXe, MOIy4YeHHe, coOOMpaHue, paclio3HaBaHWE M M3yUeHUE CBOWCTB KHCIOPOJA,
HaOJTI0/ICHUE B3aWMOJICHCTBHUS BEIICCTB ¢ KHCIOPOJIOM M YCIOBHS BOSHHUKHOBEHHS U
MpeKpalieHus: TopeHus (Toxapa), 0O3HaKOMIIEHUE ¢ 00pa3liaMyu OKCUIOB U OMHCAHUE
WX CBOKCTB, IMOJyYCHHE, COOMPaHKE, PACIIO3HABAHWE U M3yYCHHE CBOWCTB BOAOPOJA
(ropenue), B3aumojneicTBue Bogopoga ¢ okcuaom  meau(ll)  (BozmoxkHO
WCITOJIb30BAaHNE BUIEOMATEPHAIIOB), HAOIIOIeHHEe 00pa3IoB BEIIECTB KOJUYECTBOM |
MOJIb, HCCJIEJOBaHHE OCOOEHHOCTEW pAcCTBOPEHHUS BEHIECTB C  Pa3IUYHON

pPacTBOPUMOCTBIO, TMPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHONM MacCOBOM JOJIEH




pPacTBOPEHHOTO BEIIECTBAa, B3aUMOJCHCTBHME BOABI C MeTaulaMH (HAaTpueM |
KaJIbIIeM) (BO3MOXKHO HCIIOJIB30BaHUE BUICOMATEPHUATIOB), OMPEIEICHUE PACTBOPOB
KACIOT M UIeNoYe ¢ TIOMOINBI0 HWHAWKATOPOB, HCCIEAOBaHHE 00pas3IoB
HEOPraHMYECKUX BEILECTB PA3IMYHBIX KJIAcCOB, HAOIIOJECHHE U3MEHEHHSI OKPACKU
WHJIUKATOPOB B PAacTBOpPax KHUCIOT U IIEJIOYEH, U3yuYeHHE B3aUMOJIECHCTBUS OKCHIA
meau(Il) ¢ pacTBOpoM CEpHOWM KHCIOTHI, KHCIOT C METaUIaMH, pEeaKIui
HEWUTpanu3aly, TOJyYeHHE HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHE OIHOTO
MeTalljia IPYruM U3 pacTBOpa COJH, PEIIeHHE dKCIEPUMEHTANbHBIX 3a/1a4 [0 TeMe

«BaxkHenmue Ki1acchl HEOPraHUYECKUX COEAUHECHUIN

[Iepnonnueckuit 3akoH u [lepuoanueckas cucteMa XMMU4ECKUX 3i1eMeHToB J1.1.
MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKasi CBSI3b. OKUCIUTEIIHHO-

BOCCTAaHOBUTCIIbHBIC PCAKIINN

3.1

3.2

33

[lepBple MONBITKK KiaccU(UKAUN XUMHYECKUX 3IeMeHTOB. lloHsTHEe O Tpymmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENIbHbIE METaJlIbl, TIaJOreHBI,
WHEpPTHBIE Ta3bl). OJEMEHTH, KOTOphle 00pa3yloT amMQpOTEepHbIE OKCHABI U
TUAPOKCUIBI

Ilepnognueckuii 3akoH. Ilepuonnueckass cucreMa XUMHUYECKHX 3yeMeHToB JI.U.
MenpneneeBa. KopoTkonepuoaHas u JuiMHHonepuoaHas ¢opmsl Ilepuoanueckoit
cucreMbl xummyeckux dneMeHTtoB J[.MI. MenneneeBa. Ilepuonbl u  rpynisl.

Du3NYECKU CMBICIT MOpAAKOBOI'O HOMEPA, HOMEPOB MEpHUOAa U I'PYHIIbI 3JICMCHTA

Crpoenne artomoB. CocraB aTOMHBIX saep. M3zotombl. Onextponbl. CrpoeHune
AIIEKTPOHHBIX 000JI0UeK aTOMOB NepBbIX 20 XuMU4ecKux 31eMeHToB [leproanueckoit
cucrtembl JI.MI. MenneneeBa. XapakTepuUCTHKa XMMHMYECKOTO JJIEMEHTa II0 €ro

nostoxkenuto B [lepuognueckoint cucreme .M. Menneneena

34

3.5

3aKOHOMEPHOCTH  M3MEHEHMsI  pajdyca  aTOMOB  XMMHUYECKHX  DJIEMEHTOB,
METAIIMYECKUX U HEMETAINIMYECKMX CBOMCTB IO IpyIIlaM M NEpHOAAaM. 3HA4Y€HHE
[Iepnoanueckoro 3akoHa u Ileproau4eckoil CUCTEMBI XMMHUUYECKHX 3JIEMEHTOB IS

pa3BuTHA HayKu U npakTuku. .M. Mennenees — y4€HbIN U IpayKJaHUH

XuMu4deckas CBA3b. KoBanentHas (HOJ'ISIpHaSI n HCHOH}IpHaH) CBA3b.

aﬂeKTpOOTpI/IHaTeHBHOCTB XHMHYECKHX 3JIeMeHTOB. loHHAas CBSI3h

3.6

Crenenb okucieHus. OKHCIUTENbHOBOCCTAHOBUTENbHBIE peakiuuu. IIporecchl

OKHUCJICHHUS B BOCCTaHOBJIICHUSA. OKUCIUTEIN U BOCCTAHOBUTEIIH

3.7

XUMUYEeCKUM OKCIICPUMCHT. U3YUYCHHUC O6p&3HOB B€IICCTB METAJIOB U HEMCTAJIIIOB,
B3aHMOHCﬁCTBHC THApOKCHUAAa HUHKA C paCTBOpAMU KUCIOT U ]J_IC.IIOLICI\/'I, IpOBCACHUC
OINBITOB, WIUIIOCTPUPYIOIIHUX IMPUMEPBI OKHUCIIUTECIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

(POpCHI/IC, PpCaKknuu pa3jioKCHUs, COG,Z[I/IHCHI/ISI)




9 KITIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

BemectBo n xumunueckas peakuus. [lopropenue

1.1

Ilepuomnueckuii 3akoH. lIlepuomnueckass cucreMa XUMHUYECKHX 3ieMeHToB JI.U.
MenneneeBa. CrTpoeHHe aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAIUS, KAIbIUs U UX COCAMHEHUN B
COOTBETCTBUU C MOJIOKEHHUEM JIEMEHTOB B [leprnoanyeckoil cucteMe U CTpPOCHUEM UX

aTOMOB

1.2

1.3

1.4

1.5

1.6

1.7

CrtpoeHue BeulecTBa: BUJbI XUMUYECKOW CBSI3U. THUIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKOM PEIIETKH M BHUIA
XUMHYEeCKOH cBs3M. Kiaccudukanuss 1 HOMEHKIATypa HEOPTaHWYECKHX BEIIECTB
(MeXyHapoJHasi U TpUBUAJIbHAS). XMMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
pa3IMYHBIM  KJIACCaM  HEOPraHMYECKUX  COCIMHEHHM, TIEHETHYEeCKas  CBA3b

HCOPraHMYCCKUX BCIICCTB

Knaccudukanuss XuMHUYECKHX peakUuid 10 Pa3IHMYHBIM HpU3HaKaM (N0 YHUCIy H
COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, MO TEIIOBOMY 3P (PEKTy, 10 U3MEHEHHUIO
CTENCHEH OKHCIIEHHS] XHMHUYECKUX JJIEMEHTOB, O OOPaTHMOCTH, IO YYacTHIO
Karajau3aTopa). JK30- U SHAOTEPMHUECKHUE pEaKLUU, TEPMOXUMHUECKUE YPABHEHHUS.

ITonstue o CKOpPOCTH XHUMHYECKOH p€aKnuu

[lonsiTne 00 0OpaTUMBIX M HEOOPATUMBIX XMMHMUYECKHUX peakuusx. [lonstue o
TOMOTE€HHBIX M TETEPOreHHbIX peakuusx. [loHsATHE O XUMHUYECKOM paBHOBECHM.
@DakTOpHl, BAUSIOLIUE HA CKOPOCTh XUMHUECKON PEAaKIMK U MOJIO)KEHUE XMMHUYECKOTO

paBHOBECUSA

OKHCTUTENbHO-BOCCTAHOBUTENBHBIC PEAKIIMU, dJIEKTPOHHBINM OaTaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHOM  peaknuu.  CocTaBieHHME  YpaBHEHUM  OKUCIUTEIHHO-

BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ C UCITIOJIb30BAHUEM MCTOAA 3JICKTPOHHOT'O OamaHca

Teopust 3JAEKTPOIUTUYECKONM AUCCOLMALMHU. DJIEKTPOIUTBI U HEINEKTPOJIUTHI.
Katnonbl, annoHbl. MexaHW3M JOHCCOIMAIMM BEUIECTB C PA3JIMYHBIMU BHIAMU
xumudeckor cBsi3u. CreneHp aucconmanuu. CHIbHBIE U ciaOble AIIEKTPOJIUTHL.
Peakiiuu nonHoro oomMeHa. Y CIoBUs MPOTEKaHUS PEAKIIMA HOHHOTO OOMEHA, MOTHBIC
U COKpalI€éHHbIE HOHHBIE ypaBHEHUs peakunii. CBOMCTBA KUCIOT, OCHOBAaHUM U COJIEH
B CBETE TPEACTABICHUM 00 JJICKTPOJUTHYECKON aucconuanuu. KadecTBeHHBIE

PCaKIu HAa NOHBI. IlonsTue o TUAPOJIN3C cojieit

XUMHUECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJIENIIMU KPHCTATMUECKUX PEIIETOK
HEOPraHMYECKUX BEILECTB — METAJUIOB U HEMETAJUIOB (rpaduTa U aiMasa), CI0KHBIX
BEIIECTB (XJIOpUAA HATpHs); HCCIEAOBAHUE 3aBHCHMOCTH CKOPOCTH XHUMHYECKON

peaxkuu OT BO3IEHCTBUS Pa3IMUHBIX (DaKTOPOB; HCCIIET0BAHUE AIIEKTPOIPOBOHOCTH




pPacTBOPOB BEIIECTB, MPOLECCa JUCCOIMALUU KUCIIOT, MIeJI04Yel U colei (BO3MOMKHO
UCIIOJIb30BAaHUE BUJCOMATEPHANIOB); TMPOBEACHHE OIBITOB, HJUIIOCTPUPYIOIINX
NPU3HAKK MIPOTEKAHHUs PeaKIMii HOHHOTO oOMeHa (0Opa3oBaHUE OCalKa, BBIACICHHUE
ra3za, oOpa3oBaHUE BOJIbI); OIBITOB, WLIIOCTPUPYIOMIMX MPUMEPbl OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pPEAaKUMM (TrOpeHue, pPEaKkLUuu pPas3JIoKEHUs, COEAUHEHHUS);
pacro3HaBaHHE€ HEOPraHMYECKHX BEILIECTB C MOMOIIbIO KaueCTBEHHBIX PEaKIMi Ha

HOHBI; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramns u ux COCAUHCHUA

2.1

2.2

2.3

OO01mas xapakTepucTUKa rajsoreHoB. OCOOEHHOCTU CTPOEHHSI aTOMOB, XapaKTE€pHbIE
creneHn okuciaeHus. CTpoeHHe U (QHU3NYECKHE CBOWCTBAa IPOCTBIX BEILIECTB —
rajoreHoB. XHMHYECKHE CBONCTBa Ha MpuUMepe XJopa (B3aUMOJCHCTBUE C
MeTallJlaMH, HeMeTaulaMH, Mienodamu). XiopoBomopoa. ComnsHas —KHCIOTa,
XMMHYECKHE CBOMCTBA, MOJyYEHHE, TPUMEHEHHE. [[elicTBrE XJIOpa U XJIOPOBOAOPOIA

Ha OpraHu3M 4C€JI0BCKaA. Baxwneimune XJIOpUAbI U UX HAXOXKACHUC B IIPUPOIAC

OObmas xapakrepucTrka 31eMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTtpoeHue U (HU3UYECKUEe CBOMCTBA IMPOCTHIX
BELIECTB — KHCIOpPOJa M Cepbl. AJUIOTPONHbIE MOJU(PUKALNUU KUCIOPOAA U CEpBHI.
Xumuueckue cBoiictBa cepbl. CepoBOOpOJl, CTpOeHUE, (PU3NUECKHEe U XUMUYECKHE
cBoiicTBa. OKCHBI cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKCUA0B. CepHas KHUCIOoTa,
du3nueckue U XMMHUYECKHE CBOMCTBa (0OIIMe Kak MpeICcTaBUTENs Kiacca KUCIOT U
cnenuduyeckre). XUMUYECKHE pEeaklMM, JeKallde B OCHOBE IPOMBIIIJIEHHOIO
crocoba mosyuyeHust cepHoil KucinoTbl. IIpumenenune. Conm CepHOH KHUCIOTHI,
KayecTBEHHasl peaklus Ha cyib(par-uoH. HaxoxaeHue cepbl M €€ COeIMHEHUU B
npupose. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOUIEW Cpelbl COEAUHEHMSIMH CEpbl
(KUCIIOTHBIE  JIOKAM, 3arps3HEHHE BO3JyXa U  BOJOEMOB), CIOCOOBI  €ro
IIPEIOTBPALLICHUS

OOmast xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUS. A30T, paclpocTpaHeHHE B NMpUpoAe, pusnueckue
U XUMHYeckHe cBorcTBa. KpyroBopor a3ora B npupojie. AMMHAK, ero puU3nvecKue u
XUMHYECKHE CBOMCTBA, MOJTyyeHue 1 npuMeHenue. Conu aMMOHMS, UX (HU3HYECKUE U
XMMHYECKHE CBOMCTBA, NpUMeHeHue. KadecTBeHHas peakuus Ha HMOHBl aMMOHHS.
A3oTHas KucjoTa, e€ nonydeHue, Gu3nueckue u XUMHUYECKHue CBOMCTBa (00mue Kak
NpeCTaBUTeNsl Kjacca KUCIOT W creuu¢uyeckue). Vcrmonb3oBaHue HUTPATOB H
cojiell aMMOHHUSI B KauecTBE MHUHEPAJIbHBIX YJI0OpeHHil. XuMUuecKoe 3arpsi3HEHHe
OKpYXaroIled Cpelpl COCIMHEHUSMHU a30Ta (KUCIOTHBIE JOXKIW, 3arpsi3HEHHE

BO3]1yXa, OYBBI U BOJIOEMOB)
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®dochop, ammorporHbie Moauduranuu dochopa, GUIHIECKHE W XUMUUYECKHE

coiictBa. Okcup ¢ocdopa(V) u pochopHast kuciaora, GpU3HUECKUE U XUMUYECKHE




cBoOiicTBa, mnosyueHue. Mcnoap3zoBanue ¢ochaTtoB B KauecTBE MHHEPATIHHBIX

ynoOpeHui

2.5

OO6mas xapakrepuctuka 3aeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapaKTepHbIC CTEIMCHH OKHUCJICHUA. YTJIEpOJd, aUIOTPOINHbIE MoauduKaimm,
pacnpocTpaHeHue B Npupoje, pusuueckre U XUMHYECKHE CBOMCTBA. AJCOpOLMS.
KpyroBopot yriepona B npupoe. OKCHIIBI YTIIEpoia, UX PU3NISCKUE U XUMHUYCCKHE
CBOIiCTBa, [JEWCTBME HA JKUBbIE OpPraHU3Mbl, TOJy4YeHHE U IPUMEHEHHUE.
DKkonoruyeckue MpoOieMbl, CBs3aHHbIe C okcugom yraepoxa(lV); rumoresa
[J100aNbHOTO MOTEIUICHUST KJIMMaTa; MapHUKOBBIA 3¢ (dekT. YronbHas KUCIoTa U e
comu, WX (U3MYECKHEe W XHMHYECKHE CBOHCTBA, IOIYYCHHE W MPUMEHCHHE.
KauectBennast peakuus Ha kapOoHaT-uoHbl. Mcmonb3oBaHue kapOOHATOB B OBITY,

MCIUIHHEC, TPOMBINIJICHHOCTU U CCJILCKOM XO3SICTBE

2.6

HCpBOHa‘-IaJII)HI)IG IOHATHS 00 OpraHU4Y€CKUX BCHICCTBAX KaK O COCIMHCHUAX
yriuepoaa (MeTaH, OTaH, 9TUWJICH, allICTUJICH, 3TAHOJI, INIMICPUH, YKCYCHAs KI/ICJ'IOTa).
Hx cocTaB 1 XHMMHYECKOE CTPOCHHUC. Ilonsarue 0 OMOIOTUYSCKU BaXKHBIX B€OICCTBAX:
KUpax, Gem(ax, yriaeBodax — 1 UX pOJIM B JKU3HHU YCIIOBCKA. MaTepI/IaHLHOG CAUHCTBO

OpTraHU4YC€CKUX U HCOPTraHNICCKUX COGI[I/IHGHI/Iﬁ

2.7

Kpemuuii, ero Qusuueckre U XUMHYECKHE CBONCTBA, MOIYYCHHE U IMPUMEHEHHUE.
CoenunaeHus kpemuus B mpupoze. Oomme npeacraBieHus 00 okcuae kpemuausi(1V) u
KpeMHUeBOW kucinoTe. CHIMKATBl, HMX MCHOJIB30BAaHUE B OBITY, MEAMIIMHE,
MPOMBIIIUICHHOCTH. BakHelIme CTpouTeNbHbIE MaTepHallbl: KepaMHuKa, CTEKJIO,
1eMeHT, OeToH, kene3o0eroH. I[IpoGmembr  Ge30macHOro0  MCHOJIB30BAHUSA

CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCG)IHCBHOﬁ KU3HHU

2.8

XVUMUYECKUH 3KCIIEPUMEHT: U3y4YeHHEe 00pa3li0B HEOPraHUUECKUX BEILECTB, CBOWCTB
COJISTHOM KHCJIOTBI; IPOBEACHHWE KadeCTBEHHBIX peaklUuil Ha XJIOPHUI-HOHBI H
Ha6J'IIOI[€HI/I€ IMPU3HAKOB HUX MPOTCKAHMHA;, OIIbBIThI, OTPaAKaroIKne (1)I/ISI/I‘I€CKI/I€ u
XMMHUYECKHE CBOWCTBA TajloT€HOB M UX COEAMHEHUH (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMATEpHUAIOB); O3HAKOMJIEHHE C oOpa3suamMu XJIOPUIOB (TaJlOr€HUOB);
O3HaKOMJIEHHE ¢ 00pa3llaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXHO HCIIOIb30BaHHE
BHJICOMATEPHAIIOB); HAOJIOJCHUE TMpoIlecca OOYTIMBaHUS caxapa TOoJa JCHCTBHEM
KOHIICHTPUPOBAaHHOW  CEPHOM  KHUCJIOTBI; M3Y4YeHHE  XMMHUYECKHX  CBOMCTB
pa30aBIeHHON CEepHOIl KUCIOTHI, MPOBEIEHUE KAYeCTBEHHON peakIu Ha cyibdar-
MOH M HaONIoJieHHe TNpu3HaKa e€ MpOTeKaHHs; O3HAKOMIIEHHE C (DU3MYECKHMHU
cBoiictBamu a3ora, Qocdopa MW UX COeIUHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMATEpHaIOB), oOpa3lamMu a30THBIX M (HOCPOpHBIX YOOOpEeHUil; MoiryueHue,
coOMpaHWe, paclo3HaBaHWE W W3YYCHHE CBOWCTB aMMHaKa;, IPOBEICHHE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (ocdaT-uOH U U3yUeHHE MPU3HAKOB UX

MPOTEKaHUsA, B3aWMOJICCTBUE KOHIEHTPUPOBAHHON Aa30THOM KHCJIOTBI C MEIbIO




3.1

(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB); U3y4YCHHUE MoOJenen
KPUCTAJIMYECKUX pEETOK anmasza, rpaduta, (QymiepeHa; O03HAKOMJIEHHE C
MPOIECCOM  ancopOIMKM  PACTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM YIUIEM U
YCTPOMCTBOM MPOTUBOrasa; IMOJy4deHHe, coOupaHHe, paclO3HABAaHME U H3YYCHHE
CBOWCTB YIJICKUCIIOTO ra3a; MPOBEJCHHE KAYeCTBEHHBIX PEaKUUi Ha KapOOHAT- H
CUWJIMKAT-UOHBI U U3yUYEHHE MPU3HAKOB MX MPOTEKAHUS; O3HAKOMIICHUE C POAYKIIHEH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH; pPEIIEHUE SKCIEPUMEHTAIBHBIX 3aJad II0 TEMe
«Baxueiilue HeMeTaIbl U UX COSAUHEHUSD)

MerTasibl ¥ X COETUHEHUS

OO0mas xapakTepucTUKa XHUMHUYECKHUX 3JEMEHTOB — METAJIOB HAa OCHOBAHMM HX
nostoxkenus B [lepuoguueckoil cucreMe xumudeckux anemenTos [I.1. Menneneesa u

CTPOCHHUA aTOMOB. CTpOGHI/IC MeTaJlJIoB. MeTtannnyeckas CBS3b M MeTaJlIMuecKas

KPUCTAJIIMYECKAsl PEIIETKA. DIEKTPOXUMUUECKUN Psiji HAIIPSDKEHUH METalJIOB

3.2

Ou3nyeckue M XUMHUYECKHE CBONCTBAa MeTauioB. OOmue crnocoObl MOMyuYeHUs
MeTaJioB. [loHSTHE O KOPpPO3WU METaIOB, OCHOBHBIC CIIOCOOBI 3alIUTHI MX OT
koppo3uu. CruiaBsl (CTalb, 4yT'yH, AIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY

W IPOMBIIIJIICHHOCTH

3.3
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3.5

3.6

3.7

[llenounsle MeTaybl: mnosoxeHue B llepuoguueckoil CcUCTEME XUMHYECKHX
anemeHTtoB JI.JMI. MeHzneneeBa; CTpO€HHE HX aTOMOB; HAXOXKJICHHE B IPHPOJE.
®uznyeckue U XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuiabl u

TUAPOKCHUABI HATPHUA U KaJIUA. HpI/IMeHCHI/IC IIEJIOYHBIX METAJJIOB U UX COCTUHEHUHN

[IlenoyHo3emMenbHbIE METAJUIBl MarHUM M KaJbLUU: noJIokeHue B llepuoanueckoit
cucreme xumudeckux osnemeHtoB J[.M. MenneneeBa; cTpoeHHe HX aTOMOB;
HaxoxXxzaeHue B npupojae. OU3nUecKue U XMMUYECKUE CBOMCTBA MarHus U KaJIbLIUS.
Baxneiimue coequHeHust Kaiblus (OKCHI, THAPOKCHI, coyin). JKECTKocTh BOIBI U

crocoO0bl €€ yCTpaHeHus

AmomuHuii: nonoxkenue B Ilepumommueckoi cucteme Xumudeckux snemeHtoB JI.U.
MeHieneeBa; CTpOo€HUE aTOMa; HaXOXkJICHHE B mpupone. OPU3NYeCKHne U XUMUYECKUE

CBOICTBA aIIOMUHUS. AM(I)OTCpHBIC CBOIMCTBa OKCHA U THUAPOKCHU A aJTIOMUHUS

Kenezo: monoxenue B Ilepmomnueckoid cucrteme Xumuueckux siemeHTto JI.U.
MeHnneneeBa; CTpOEHUE aTOMa; HaAXOXKJICHUE B Ipupoie. PU3NYECKUE U XUMUYECKUE
cBoiicTBa xene3a. Okcubl, ruapokcuasl u comu xxenesa(ll) u sxeneza(Ill), ux cocras,

CBOICTBA U MOJIy4YCHHC

XUMHUECKUH SKCIIEPUMEHT: O3HAKOMIJIEHHE ¢ oOpas3laMM MEeTaJUIOB M CILJIaBOB, UX
(bu3NYECKUMHU CBOWMCTBAMU; M3yY€HHE PE3yJIbTaTOB KOPPO3UU METANIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHUA KAJIbLIUs

U HaTpus C BOJOM (BO3MOXKHO HCHOJIb30BAaHUE BHJIEOMATEPUANIOB); HCCIIEAOBAaHUE




CBOMCTB JKECTKOM BOJBI; IpolLlecca TOPEHMs JKeIe3a B KHUCIOPOAE (BO3MOXHO
UCIIOJIb30BaHUE BHUJICOMATEPUAIIOB); IPU3HAKOB NPOTEKAHUS KAUECTBEHHBIX PEeaKLUi
Ha MOHBI (MarHus, Kajibls, antoMuHus, uHka, xeneza(ll) u xenesza(1ll), meau(1l);
HaOJII0IeHNE U OIMCAaHUE MTPOLECCOB OKPAIIMBAHUS IUIAMEHM MOHAMM HaTpHs, Kaius
U KanblMs (BO3MOJKHO  HCIIOJIb30BAHHUE  BHAEOMATEPUANIOB);  MCCIEAOBAHUE
aM(pOTEpHBIX CBONCTB T'MAPOKCHIA ATIOMMHUSA M THIPOKCUAA IMHKA; pELICHHE

SKCHICPUMCHTAJILHBIX 3a/la4 110 TCMC «BaxHaenme MeTalIbl U UX COCAUHCHUA»

XHUMHA ¥ OKpYXKarolas cpena

4.1

HoBsie marepuainbl 1 TexXHOJOTMU. BemecTBa U Marepualibl B IOBCEIHEBHOM KU3HU
yeJoBeKa. XUMUS U 310pOBbe. be3onacHoe MCnoyib30BaHUE BEIIECTB U XUMHYECKHUX

peakuuii B ObITy. [lepBast TOMOIIL TPU XUMHUUYECKHUX 05KOTaX U OTPABJICHUSIX

4.2

OCHOBBI DKOJIOTUYECKOM TI'PAMOTHOCTH. XHMMHMUYECKOE 3arpsi3HEHUE OKpY’KaroIen
cpeapl IIJIK. Ponp XuMum B pemieHuu sKosornyeckux npodaem. IlpuponHbie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA Tra3, He(PTh), NPOLYKTHl HX

nepepabdOoTKH, UX POJIb B OBITY U IPOMBIIIIICHHOCTH

4.3

XVUMUYECKUN SKCIIEPUMEHT: HU3y4YeHUE 00paslioB MarephalioB (CTEKJIO, CIUIaBbl

MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJIBI)

IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM pe3yJbTaTaM 0230BOI0 YPOBHS
NpoBepsieMoro OCBOCHHS OCHOBHOW 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOIO 00111er0
TpeOoBaHUs oOpa3zoBanusi Ha ocHoBe ®I'OC

Hpe,[[CTaBJ'IeHI/IeZ

0 II03HABAa€MOCTH SBJICHHUM npupoabl, MOHUMAHHNC OOBCKTHBHON 3HAYUMOCTH
OCHOB XHMHYECKOH HAayKn Kak obnactu COBPEMCHHOT'O CCTCCTBO3HAHUA,
KOMIIOHCHTAa 061].[6171 KYJIbTYpPbI U HpaKTI/I‘{CCKOﬁ JACATCIIBHOCTH YCJIOBCKA B
YCIIOBUAX COBPEMEHHOIO O6HIGCTBa; IMOHUMAaHHWEC MECTa XMMHU CPEAN APYTHUX

CCTCCTBCHHBIX HAYK

0 HayY4YHBIX MCTOHAX II0O3HAHHA, B TOM YHCIIC OKCIICPUMCHTAJIBHBIX U
TECOPECTUYCCKUX METOJAaX HCCICAOBAHHA BCIICCTB W H3YUYCHUA XHMHUUCCKHX
peaKum?I; YMCHHUC HUCIIOJB30BATbH MOJCIN IJIA 00BICHEHHUS CTPOCHUA aTOMOB U

MOJIEKYJ

0 cdepax npoPecCHOHATHHON JEATETBbHOCTH, CBS3aHHBIX C XUMHEH H
COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMU Ha JOCTHKEHHSIX XUMHUECKON
HAyKH, YTO MO3BOJHUT 00YYarOIMMCS pacCMaTpuBaTh XUMHIO Kak chepy cBoei

Oynyme mpodeccuoHaIbHON ACATEIBPHOCTH M ClejaTh OCO3HAHHBIN BBIOOD




XUMHUHM Kak TpoQUIBHOTO TpeaMeTa MpU TepexoJe Ha YPOBEHb CPETHEro

oOmero oopa3oBaHus

BJ'Ia,I[CHI/IC CHCTEMOM XHMMHMYECKHX 3HAHHH U YMEHUEC MPUMCHATH CHCTEMY

XUMHNYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BOKHEWILINE XUMHYECKUE TMOHATHS: XUMHUYECKHUW D3JIEMEHT, aToOM, MOJIEKYJIa,
BEILIECTBO, ITPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHASI U HEOJHOPOIHASI CMEChH,
OTHOCHUTEJIbHBIE ATOMHASI U MOJIEKYJIIpHAs MacChl, KOJIMYECTBO BEUIECTBA, MOJIb,
MOJIIpHAsE Macca, MOJSPHBIA O0BEM, OKCHJA, KHCJIOTa, OCHOBAHHE, COJIb
(cpennsisi), XMMHUUYECKash PEAKIUs, PEAKUMU COCAUHEHUS, PEaKIUU Pa3IOKEHUs,
peaKiuy 3aMelieHus, peakiuu oOMeHa, TeIuioBoM A((EKT peakiuu, 3K30- H
SHIOTEPMUYECKHUE PEAKLIMH, PACTBOP, MACCOBAs J0JS XUMHUYECKOrO 3JIEMEHTA B
COCIMHEHUHM, MAacCOBas [IOJISI W TIPOLICHTHAs KOHIIEHTpAlMs BEIIeCTBA B
pacTBope, SIpo aToMa, JIEKTPOHHBIN CIIOM aroma, aTOMHasi OpOUTallb, PaguycC
aroma, BaJICHTHOCTb, CTeNeHb OKHCJICHUS, XAMUYECKast CBSI3b,
3IEKTPOOTPULATENBHOCTD, MOJISIPHASL U HETIOJISIPHAsT KOBAJEHTHAs CBSI3b, MOHHAS
CBSI3b, METAJUIMYECKAs CBSA3b, KPUCTAUIMUECKAs pEIIETKa (aroMHas, HOHHA,
METaJUTMYecKasi, MOJICKYJIsIpHasi), WOH, KaTHOH, aHWOH, DJIEKTPOJIUT U
HEAJICKTPOJIUT, SJICKTPOJUTHYECKAs JTUCCOIMAIIMS, PEaKIMd HWOHHOTO OOMEHa,
OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIE PEAKIWH, OKUCIUTEIb U BOCCTaHOBUTEIb,
OKWCJIEHUE W  BOCCTAaHOBJICHHE, DJJIEKTPOJU3, XHMHYECKOE pPaBHOBECHUE,
oOpaTuMble W HEOOpaTUMbIE pPEAKIMU, CKOPOCTh XHUMHYECKOW pEaKIIHH,

kataymzatop, [TJIK, koppo3ust MeTauioB, CriiaBbl

2.2

OCHOBOIIOJIararomue 3aKOHBI XHUMHUH: 3aKOH COXPAaHCHUMA Macchbl,
HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH Z[I/I MeHL[eneeBa, 3aKOH INOCTOAHCTBaA COCTaBa, 3aKOH

ABorazipo

23

3.1

3.2

TCOpHUHN XHUMHU: aTOMHO-MOJICKYJIApHAsA TCOPHA, TCOpPUA BHGKTpOHHTquCKOﬁ

Aucconranumn
Bnanenune ocHoBaMHM XMMHYECKOMH T'paMOTHOCTH, BKJIIOYAIOIICH:

YMEHME MPABUIBHO HUCIIOJIB30BATh M3yUEHHBIE BELIECTBA U MaTepUaibl (B TOM
qyclie MUHEpaJbHble yI0OpEHUs, METaUIbl U CILIaBbl, MPOIYKTHI IEpepaboTKU
MPUPOJHBIX MCTOYHHKOB YTJIEBOJOPOJOB (YIS, MPUPOAHOTO Tasza, HeTH) B
OBITY, CEIbCKOM XO3SHCTBE, HAa MPOU3BOJICTBE M MOHUMAHUE 3HAUYCHUS KUPOB,
OenKOB, YIJICBOJOB JUIsI OpraHu3Ma 4eJOBeKa; YMEHHE MPOrHO3UPOBATh
BIIMSHME BEIIECTB M XWMHYECKMX IIPOLIECCOB HAa OpPraHW3M 4YeJIOBEKa U
OKPY’KaIOIIYIO IPUPOIHYIO CpENY

yMEHHE UHTETPUPOBATh XUMHUYECKHE 3HAHUS CO 3HAHUAMU JAPYTUX Y4EOHBIX

MPEIMETOB




HaIn4uc OImbITa pa60TBI C pa3IMYHbIMUA UCTOYHHUKAMU I/IH(bOpMaI_[I/II/I 10 XMMHH

33 (Hay4yHass W HAY4YHO-NIOMyJSIpHAs JMTepaTypa, CJIOBapH, CIPaBOYHUKH,
HUHTEPHET-PECYPCHI)
yMeHHE O0BEKTUBHO OIEHUBATH HH(POPMAITUIO O BEIIECTBAX, HX MPEBPAIICHHIX
34 U TNPAKTUYECKOM IPUMEHEHWH M YMEHUE HCIIONb30BaTh €€ JUIsl PEIICHUS
y4eOHO-TI03HaBaTEeNbHBIX 33124
Bianenue ocHOBaMH MOHSATUWHOIO anmapara U CUMBOJIMYECKOTO S3bIKa XUMHUHU
4 JUISL cOCTaBlieHUsl (DOPMYJT HEOPraHUYECKHX BEUIECTB, YPABHEHHN XUMUYECKUX
peakuuii; ocHoBamu xuMmudeckoil HomeHkarypsl (IUPAC u TpuBuanbHON)
YMmeHue oOBSICHATH CBSI3b MOJOKEHUs 37eMeHTa B [lepuonnueckoil cucreme c
YUCJIOBBIMU XapPAKTEPUCTUKAMU CTPOEHUSI aTOMOB XHMHYECKUX 3JIEMEHTOB
5 (coctaB u 3apsan sjapa, oOIee YHCIO DSJIEKTPOHOB), pachpeiesieHueM
3JIEKTPOHOB MO0 JHEPreTHYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX NEPHOJIOB,
KaJIUs ¥ KaJbIUs
[IpeacraBinenne o0 MNEPUOAMYECKON 3aBUCMMOCTH CBOWCTB XUMHYECKUX
6 3JIEMEHTOB (paJnyC atoMa, 3JIEKTPOOTPUILIATEIBHOCTH), MPOCTBIX U CIIOKHBIX
BELIECTB OT IMOJIOKEHUs 31eMeHToB B llepuoamnueckoii cucreme (B MalbIx
MEPUO/IaX U TJIABHBIX MOJTPYIINAX) U JIEKTPOHHOTO CTPOEHUS aToMa
7 YMmenune KinaccupuIupoBarh:
7.1 XUMHYECKHE JIEMEHTHI
7.2 HEOPraHWYECKHE BEIIeCTBa
7.3 XUMUYECKUE PEAKLINU
8 YMeHue onpenensrh:
8.1 BAJICHTHOCTh U CTENIEHb OKUCIEHUSI XMMUYECKUX 3JIEMEHTOB, 3apsi MOHA
8.2 BHJI XUMUYECKOM CBSA3U U THI KPUCTAIUTMYECKON CTPYKTYPBI B COETUHEHUSIX
8.3 XapakTep cpeibl B BOJHBIX PAaCTBOPAx BEIIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb
9 YMeHne xapakTepu30BaTh (PU3NUECKre U XUMUYECKUE CBOWCTBA:
91 MPOCTHIX BEMIECTB (KUCIOPO, 030H, BOJAOPO, TpaduT, aiMas, KpeMHHUH, a30T,
' docdop, cepa, XJI0p, HATPHIA, KaTTUil, MATHUH, KabIIUH, ATIOMUHUHN, KeTIe30)
CIIO)KHBIX BEIIECTB, B TOM 4YHCIIE WX BOJHBIX pacTBOpPOB (BoJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOIOPOA, OKCHABI U TUIpPOKCcHUbl MeTauioB [-IIA rpynm,
9.2 amomunus, mean (I1), uunka, xenesza (II u II), okcunst yrnepona (II u IV),
kpemuus (IV), azora u dpocdopa (III u V), cepst (IV u VI), cepuucras, cepnas,
a30THCTas, a30THas, pochopHasi, yronpHas, KpEeMHHEBAst KUCIIOTa U UX COJIN)
9.3 MIPOTHO3UPOBATh U XapaKTEpPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX




CoCTaBa U CTPOCHUSA, NPUMCHCHHUC BCHICCTB B 3aBUCHUMOCTU OT HUX CBOfICTB,

BO3MOXXHOCTD MPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B pPa3JIMYHBIX YCIIOBUAX

VYMeHne cocTaBiIATh MOJICKYJISIPHBIE M HOHHBIC YPAaBHCHUA peaKuHﬁ, B TOM

10
quCIIe:
10.1 peakiuii H'OoHHOro 0OMeHa
10.2 OKHCIIUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIINIl
103 WUTIOCTPUPYIOUINX XUMHUYECKHE CBOMCTBA M3YyYEHHBIX KJIAaccOB (TPYII)
' HEOPTaHMYECKUX BEIECTB
10.4 MIOATBEPKIAIOLIUX TEHETUUECKYIO B3aUMOCBS3b MEKIY HUMU
11 YMeHnue BIYUCIATh (IPOBOAUTDH PACUETHI):
1 OTHOCHUTEIIHYI0 MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
' JIOJTII0 XMMHYECKOTO 3JIEMEHTa B COEIMHEHUHN
11.2 MacCOBYIO JIOJIFO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €TI0 Maccy, 00beM ra3on
114 [0 yPaBHCHUSM XHMHUYCCKUX PEAKIUH M HAXOAWUTh KOJMYECTBO BEIIECCTBA,
' 00BEM M MacCy peareHTOB WK MPOIYKTOB PEaKIUN
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM METOJaMU HAy4yHOTO TO3HaHuUS (HAOMIOJEeHUuE, H3MEpPEHuE,
11 IKCIIEPUMEHT, MOJCIMPOBAHNE) TIPH W3YYCHUU BEIIECTB W XUMHUYECKHX
' SBIIGHUH; yMeHHe cQOopMyIHpoBaTh MPoOJIeMy U MPEUIOKHTh MyTH e
pelIeHus
172 0e30macHOil pabOThl ¢ XMMHUYECKMMH BEIIECTBAMHU, XUMUYECKOW MOCYyAOH U
' 1abopaTopHBIM 000PYyIOBAHUEM
MpaBwiaMid O€30MacHOTO OOpalleHus ¢ BEIIeCTBAMM, HCIOJIb3YEMBIMU B
TTOBCETHEBHOM KM3HU, MPAaBUIIAMHU MTOBEACHUS B IIENAX COePEKEHUS 310pPOBbsS U
12.3 OKPY’KaIOIIeH TPUPOTHON Cpe/ibl; MOHUMaHUE Bpeaa (OMacCHOCTH) BO3/IEHCTBHS
Ha JKHUBBIE OPTraHU3MBI OIpPENETIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHUS U
MIPEIOTBPAIICHUS MX BPEITHOTO BO3JACHCTBHS
3 Hanwume mpakTHYecKWX  HABBIKOB  IUIAHUPOBAHUS WM OCYIICCTBIICHUS
CIIEYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
M3y4eHHE U ONHCaHWe (U3MUYECKUX CBONCTB BEIIECTB; O3HAKOMIICHHE C
13.1 (U3MYECKUMA W XUMWYCCKUMH  SBICHUSMH; OIBITHI, HJUTFOCTPUPYIONIHE
MPU3HAKU TPOTEKAHUS XUMUUYECKUX PEaKIInit
13.2 U3ydeHue crocoOoB paszeneHus cMmecen
133 MOJIy4eHHUE KHCIIOpOJa W U3YyYEeHHE ero CBOICTB; MOJIy4YeHHE BOJOpOAa U

M3Y4YEHHE €r0 CBOMCTB; MOJyuYeHHE YTIEKUCIIOro ra3a U U3y4eHue ero CBOMCTB;




MOJIYUCHHUC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4

13.5

[IPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHON MAacCOBOM J10JIEM pacTBOPEHHOTO
BelIeCTBa
MIPUMEHEHHUE WHIUKATOPOB (TaKMyca, METHJIOpaHXa U (eHondTarernHa) st

OIpEICTICHUS XapaKTepa Cpe/ibl B pAaCTBOPaX KUCIOT U LIeT04ei

13.6

13.7

WCCIICZIOBAHUE M OMNKHCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX
KJIACCOB; M3yY€HHE B3aWMOJCHCTBHSI KHCIOT C METaJUIaMH, OKCHJIaMH METAJLIOB,
pacTBOPUMBIMU ¥ HEPAaCTBOPHUMBIMU  OCHOBAaHHSIMH, COJISIMH; TOJTy4YEHHE
HEPaCTBOPUMBIX OCHOBaHUH; BEITECHEHUE OJIHOTO METaJlla IPYTUM U3 PacTBOpa

COJIN;, UCCJICAOBAHHUEC aM(I)OTepHBIX CBOMCTB TUAPOKCUIOB aJIIOMHUHUA U HUHKA

PCUICHUC OKCIICPUMCHTAJIbHBIX 3aJa4 II0 TCEMaM: «OCHOBHBIE  KJIACCHI
HCOPraHNYCCKUX COGﬂHHGHHﬁ)); ((3JI€KTpOJII/ITI/I‘~IeCKa$I JUCCOLINAIIH)
«Baxneinine HemeTallbl U HX COCANHCHUA, «Baxxneimue MeTalabl M UX

COCANHCHUA»

13.8

XUMHAYECKHE OKCHCPUMEHTBI, WILIIOCTPUPYIOIIUE MPU3HAKK —MPOTCKAHHSI
peakiuii MOHHOrO OOMEHA; KayeCTBEHHBbIC PEAKIMM Ha MPHCYTCTBYIOIIHNC B
BOJHBIX PACTBOpAaX HOHBIL XJOPUA-, OpoMuI-, MOmuA-, cynbdar-, docdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THIPOKCHI-MOHbBI, KAaTHOHbI aMMOHHS, MAarHus,

KaJIbLusl, allFOMUHUS, Kene3a (2+) u xxenesza (3+), menu (2+), uuHKa

14

VYmMmenue:

14.1

14.2

MNpEACTABIATE PE3YJIbTaTbl SKCIICPUMCHTA B (bOpMe BBIBOAOB, JOKa3aTCIbCTB,
Fpaq)I/IKOB u Ta6J'II/II_[ U BBIABJIATE SMIIMPUYCCKUC 3aKOHOMCPHOCTH
yCTaHaBJIMBATG CBA3W MCKAY PCAJIbHO Ha6J'IIOI[aCMI>IMI/I XUMHUYCCKUMU

SABJICHUAMH HW IIpoHeCCaMu, MNPOUCXOAAIINMMHU B MAKpO- U MHUKPOMHUPC,

OOBSACHATH MPUYMHBI MHOT00Opa3Hsl BELLIECTB

HEPEYEHD 3JIEMEHTOB COAEP KAHMUSA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3JIEMEHT COIePAKAHUSA
1 [lepBoHavalibHbIE XUMUYECKHE MTOHATHUS
1.1 Uuctele BemecTBa U cMecu. CrocoObl pa3ieNieHus: cMeceit
- ATOMBI U MOJEKYJIbl. XUMHUYECKHE dJIeMEHTHl. CHUMBOJBl XHMHUYECKHX JJIEMEHTOB.
' [IpocTble U ClOXKHBIE BEIIECTBA.
13 Xumuueckass (opmyna. BareHTHOCTP aTOMOB XUMHYECKHX dJeMEHTOB. CTemeHb
' OKHCJICHUS
1.4 3akOH TIOCTOSHCTBA  cocraBa  BemecTB. OTHOCHUTENbHAasT  aTOMHas  Macca.




OrHocuTtenbHas MOJICKYJISIpHad Macca. MaccoBas A0 XHUMHYCCKOIro 3JICMCHTA B

COEIUHEHNH

1.5

KomnuectBo BemectBa. Monb. MomsapHas wmacca. MomsipHbelii  00BEM  Ta3oB.

BzauMocBs3b KOJIMYCCTBA, MACChI K YKUCJIa CTPYKTYPHBIX CAWMHUI] BEIICCTBA

1.6

2.1

2.2

23

du3nyeckue U XMMHUUYECKUE SBJICHUS. XUMUYECKas peakius U €€ NMpHU3HaKu. 3aKOH

COXpaHCHHUA MaCChl BEHIECTB. Xumudeckue YpaBHCHUA

[Tepuonuueckuii 3akoH u Ilepuonuueckas cucrema XuUMUYecKux sieMmentoB JI.M.

MenaeneeBa. CTpoeHHE aTOMOB

[Tepuonuueckuii 3akoH. Ilepuonuueckas cucTeMa XUMHUYECKHX »diaemeHToB JI.M.
Menpeneesa. llepuonbl u rpynnbl. PU3MYECKMH CMBICI IOPSAKOBOIO HOMEpA,

HOMCPOB II€pruoaa U I'pyHIIbl 3JICMCHTA

Crpoenne aromoB. CocraB aroMHbIX saep. HM3oronsl. Onektponsl. CTpoeHue
ANEKTPOHHBIX 000JI0UeK aTOMOB NepBbIX 20 XMMHUYECKUX A1eMeHToB llepuoanueckoit

cuctemsl /.M. MeHnneneera

3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XHMHUYECKUX OJJIEMEHTOB TMEPBBIX TPEX
MEepUOIOB,  Kaius, Kaublus (pagdyca  aToOMOB,  3JIEKTPOOTPHUIATEIHHOCTH,
METANTNYECKIX U HEMETaJNIMYECKUX CBOWCTB) U UX COCOUHEHHH B COOTBETCTBUU C

ITIOJIOXKCHHUEM 3JICMCHTOB B HepI/IOI[H‘IeCKOﬁ CUCTEMC U CTPOCHUEM UX aTOMOB

CrtpoeHue BemiecTBa

3.1

3.2

Xumuueckass  cBsi3b.  KoBaneHTHass  (mojispHas W HEMOJIApHAsi)  CBS3b.
DNEeKTPOOTPUIIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHas cBs3b. Metammmdeckas

CBA3b

Tunel KPpUCTAITNINYCCKUX peH_IéTOK (aTOMHa}I, HWOHHas, MeTaJ’IJ’II/I‘{eCKaﬂ), 3aBUCUMOCTb

CBOMCTB BEILIECTBA OT THIA KPUCTAIUNINYECKON PEIIETKU U BUJAa XUMUYECKOU CBSI3H

4.1

Baxwueitmme NpEaACTAaBUTCIIN HCOPTaHNYCCKUX BEIICCTB. Hemeramnsl 1 ux COCIUHCHNA.

MeTanisl 1 UX COSIMHEHUS

Knaccudpukanus u  HOMEHKJIATypa  HEOPraHMYECKUX  COEAMHEHUH:  OKCHJIOB
(conmeobpasyromue: OCHOBHBIC, KHCJIOTHBIE, aM(OTEepHBIE) W HECcoJIeo0pa3yroume;
OCHOBaHU# (IIETOYN U HEPACTBOPUMBIE OCHOBAHWS); KUCIOT (KUCIOPOCOIEPIKAIIIE 1

OECKHUCIIOPOAHbIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEeTHUX U KHCIIBIX)

4.2

43

dusnueckue W XUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB-HEMETAIJIOB: BOJOPOJA,
XJIOpa, KACIOPOJa, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

du3znueckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB-METAJUIOB: JIUTHUS, HATpUA,
KaJusl, MarHUS ¥ KaJIbIIUs, aTFOMUHUS, jKele3a. DIEKTPOXUMUIECCKHUN psil HAaNpsoKEHU !

METAaJIJIOB

4.4

Ou3nyeckue M XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHUW HEMETAIIOB:

XJIOPOBOJIOPOJIA, CEPOBOAOPOIA, aMMHUAKA




dusnueckue U XUMUYECKHE CBOMCTBA okcuaoB HemeTaiwioB: cepol (IV, VI), azora(ll,

4.5 IV, V), dochopa(lll, V), yraepoma(ll, 1V), kpemumsa(IV). Ilomyuenue oxcumoB
HEMETAJJIOB
46 Xumunyeckue cBorictBa okcuioB: MetauioB IA—IIIA rpynn, munka, meau(Il) u sxenesa(ll,
' III). ITomy4enre OKCHI0B METAJIIIOB
XUMUYECKHE CBOWCTBA OCHOBaHUUW U aM(OTEpPHBIX TUIPOKCHUIOB (HAa MpHUMEpe
4.7 THJIPOKCUIOB ATIOMHMHUS, jKeie3a, nuHKa). llomydyeHue ocHOBaHUN M amM(OTEPHBIX
TUAPOKCHUJIOB
OOme XMMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOIHOHM, CEpOBOJOPOIHOM,
43 CEpPHHUCTOM, CEepHOH, a3oTHOH, ¢dochopHON, KpeMHHEBOH, yrompHOU. Ocolbie
' XUMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KuUCIOT. Ilomyuenue
KHUCJIOT
4.9 OO61ue xuMHUYeCKue CBOMCTBA cpenHux coneid. [lomyuenue coseit
410 [Tonyuenue, coOupaHue, paclio3HaBaHWE BOJOPOJAA, KHCIOpOJIa, AaMMHAaKa,
' YTIIEKUCIIOTO Ta3a B JabopaTopuu
411 [lonyyenne ammmaka, CepHOW W a30THOW KHCIOT B MpoMbIIuIeHHOCTH. OOmmme
' CHOCOOBI OTYUYEHUSI METAILIOB
4.12 I'eneTnueckas cBsI3b MEXKIYy K1aCCaMH HEOPraHUYECKUX COEIUHEHUN
5 XUMHYECKUE PEAKIINU
Knaccudukanuss XuMUUECKMX pPEAKIUA MO0 Pa3IWYHBIM TpPU3HAKAM: MO0 YUCTY U
5.1 COCTaBy YYacCTBYIOIIHUX B PEAKIIUU BEIIECTB, MO TETIOBOMY 3 (HEKTy, 0 U3MEHEHUIO
CTETeHEW OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB
- TemoBoil ekt XUMHUYECKOW peakIHH, TEPMOXMMHUYECKHE ypaBHEHHUSA. ODK30- U
. SHIO0TEPMUUYECKHE peakiuu. TepMOXUMUYECKHE YpaBHEHUS
OKHCIIUTENTbHOBOCCTAHOBUTENbHBIE  peakiuu. OKUCIUTENNM U  BOCCTAaHOBUTEIU.
53 [Iponeccsr OKHCIIEHUS 51 BOCCTaHOBJICHUSI. ONEeKTPOHHBIN OanaHc
OKHCIIUTEIHbHOBOCCTAHOBUTENBHON PEAKIIUN
54 Teopus »neKTpOIUTHYECKON nucconuanuu. KaTHOHBI, aHUOHBIL. JNEKTPOJIUTHl U
' HeIeKTpoNIuThl. CUITbHBIE U clla0ble 371eKTPoauThl. CTeneHb AUCCOIHAINH
5 Peakiiuu nonHoro ooMeHa. Y coBusi MPOTEKAaHUS PEAKIMii HOHHOTO OOMEHa, TTOJIHBIE U
. COKpallléHHbIE HOHHBIE YPaBHEHUS PEaKIIUii
6 XHMHS ¥ OKpYyXKarolas cpeaa
Bemectea w marepuansl B MOBCEJHEBHOM KW3HUM 4eloBeka. beszomacHoe
6.1 WCIOJIb30BaHME BEIIECTB M XUMHUYECKHX peakuuii B ynabopatopuu u ObITy. [lepmas
TTOMOIIIb MPY XUMUYECKUX 0XKOTaX M OTPABICHUIX
6.2 XHWMHYECKOE 3arps3HEHUE OKpyKaromieh cpeapl (KHCIOTHBIC JOXIH, 3arpsi3HCHHE




MOYBBL, BO3IyXa M BOJOEMOB), CIOCOOBI ero mpenoTBpamieHus llpexenbHas
nomyctumas korreHTpanus Bemects (I1/IK). Ponp xuMun B pemeHnn 3K0I0THYECKUX

npolOyieM. Y culieHue TapHUKOBOTO 3 deKTa, pa3pylieHHe 030HOBOTO CIIOs

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpEeMHHUS U UX COCIUHEHUH B OBITY,

MCIUIHUHE, IIPOMBINIIICHHOCTH M CCJIBCKOM XO03SMCTBE. HpI/IMeHeHI/Ie METAJIJIOB H

6.3 CIUTaBOB (CTallb, YYTYH, IIOPATIOMHUHHHA, OpOH3a) B OBITY W MPOMBIIIICHHOCTH HX
coequHeHuil. [loHsATHE O KOpPpO3WH METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI MX OT
KOppO3uu

6.4 [TpupoaHbIE UCTOYHHUKH YTIEBOAOPOAOB (Yroiib, IPUPOIHBIA Ta3, HEPTH), MPOTYKTHI

' UX nepepaboTku (OCH3WH), KX POJIb B OBITY U TPOMBIIINICHHOCTH
[lepBoHavanbHBIC TOHATHS 00 OPTaHMYECKHX BEIIECTBAX KaK O COCAMHEHHSX YIIepoja
65 (MeTaH, 3TaH, ITWJIEH, alETWIEH, STAHOJ, TIIMIEPUH, YKCycHas kuciota). [lonstue o
' OMOJIOTMYECKA Ba)KHBIX BEIECTBAX: JKUPAX, OCIKaX, YIJIEBOJAaX — M UX POJU B JKU3HU
YeJIoBeKa

7 Pacuérsr:

7.1 o GpopmysaM XUMHUYECKUX COeTMHEHUN

7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMUYECKUM YPaBHEHHIM
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