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MNOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma yueOHOro mnpeamera «XHMHS» Ha YPOBHE OCHOBHOI'O OOIIETO
0o0pa3oBaHHMsl COCTaBJI€HA HAa OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHs (denepaibHOU
o0pa3oBaTebHOW MpPOrpaMMbl OCHOBHOTO o0Iiero oOpa3oBaHus, mpeiactaBieHHbIX B OI'OC
00O, B cooTBeTcTBUH € (henepanbHOM paboueit mporpaMmMoi o yueOHOMY IpeaAMETy «XHUMUS»,
a TaKKe Ha OCHOBE (efiepaibHON pabouell mporpaMMbl BOCITUTaHMSL.

[Iporpamma mo Xxumum Ja€T OpeACTaBICHHE O ILEAX, OOIied cTpareruu OOy4YeHHH,
BOCIIUTaHUS M pPa3BUTHA OOyYaroIUMXCs CpeACTBaMHU y4eOHOro IpeaMeTa, YCTaHaBIMBAeT
00s13aTeNIbHOE TPEAMETHOE COZIepKaHKe, MPeTyCMaTPUBAET paclpe/ieieHue ero mo kjaccaM u
CTPYKTYPHUPOBaHHUE TIO pa3aesiaM M TeMaM MPOrpaMMbl IO XUMHH, OTIPEACISIET KOJTHYECTBEHHBIC
U KayeCTBEHHBIC XAPAKTEPUCTHKH COAEP)KAaHUS, PEKOMEHIYEMYI0 II0CJIEJ0BATEIbHOCTh
U3yUYEHUs] XUMHUH C YYETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JOTMKH y4eOHOTrO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BOSMOXKHOCTH MpeaAMeTa JUis
peanusanuu TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS OCHOBHOW 00pa30oBaTesIbHOM MporpaMMbl Ha
YPOBHE OCHOBHOT'O O0IIIETO 00pa3oBaHus, a TAK)Ke TPEOOBaHUH K pe3yJibTaTaM 00yYeHUS XUMHH
Ha YpOBHE Leled M3ydeHUs IpeIMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOM
JeSITeILHOCTH 00YUaIOIIEerocs IO OCBOCHUIO YUEOHOTO CO/IEPIKAHUSL.

3HaHUEe XUMHUH CIYKHUT OCHOBOW [T (POPMUPOBAHMSI MEPOBO33PEHHS 00YYaIOIETOCS, €T
IpEeCTaBICHUN O MaTEpUAIbHOM €AIMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHEH
NpPEJCTaBICHUS O B3aUMOINPEBPALLICHUAX SHEPTUU U 00 3BOJIIOLUY BEIIECTB B MPUPOJIE, O MyTIX
pemieHust TI00aNbHBIX TPOOJIEM YCTOHYMBOTO pa3BUTUS YEJOBEUECTBA — CBHIPHEBOMH,
IHEPTETUYECKOM, THIIEBON U SKOJIOTUIECKON 0€30IacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peanu3alM BO3MOXHOCTEM M caMopa3BUTHs U (OPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 0011el U PyHKINOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromumxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHON  y4eOHOH  JEesTeTbHOCTH, OKCIEPHUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaKk B IIOBCEJHEBHOM JKH3HM, TaKk U B
npodecCHOHATBLHOM 1eATEIbHOCTH;

3HaKOMHUT CO CHEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOT'O
B3IJIAa HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBIISETCS OTBETCTBEHHBIM 3TAalloM B (HOPMUPOBAHHUU
€CTECTBEHHO--HAayYHOU T'PaMOTHOCTH 00yYarOLINXCS;

cHocoOCTBYeT ()OPMUPOBAHMIO IIEHHOCTHOTO OTHOUIEHHUS K €CTECTBEHHOHAYUYHBIM
3HaHUSM, K TIPHPOJIE, K YEIOBEKY, BHOCHUT CBOM BKJaJ B O3KOJOTMYECKOE OOpa3oBaHUE
oOyyJaroumxcsi.

JlaHHble HampaBieHHs B OOyYEHMM XUMHM O00ECIEYMBAIOTCS CHELM(PUKON conaepx aHus
yu4eOHOro npeaMeTa, KOTOPbIM SBIISETCS NEJarorndeckd aJanTHPOBAaHHBIM OTpPa)KEHUEM
0a30B0i1 HAYKH XMMHHU Ha ONPEACTIEHHOM dTare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHMs OPHEHTHPOBAH HAa OCBOCHHE
00y4aroIKUMHUCS CUCTEMBI NIEPBOHAYAIBHBIX MOHATHI XMMUHU, OCHOB HEOPTaHUYECKOW XUMUH U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBbIX OHSATHIH OPraHUYeCKON XUMHH.

CrpykTypa copaepkaHUsl POrpaMMbl 110 XUMHH C(HOPMUPOBAHA HAa OCHOBE CHCTEMHOI'O
noaxona K e€ mzydeHuro. CopepiaHHE CKJIAAbIBAETCS U3 CUCTEMBI MOHATHUH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMBbl MOHATHH O XuUMHUYecKoW peakuuu. OOe 3TH CUCTEMBI
CTPYKTYPHO OpraHM30BaHbl MO MPUHIUILY MOCJIEJOBATEILHOTO PAa3BUTHUSA 3HAHUM Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUIN Pa3HOTO YPOBHSL:



— aTOMHO-MOJIEKYJIIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOH CBS3H;

— IPEJCTaBICHUN 00 AIEKTPOTUTHIECKON AUCCOIHAIINH BEIIECTB B PAaCTBOPAX.

TeopeTnueckue 3HaHUS PacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEJOBATEILHO OT OJHOTO YPOBHA K JApyromy,
BBIMOJHAS (YHKIUN OOBSICHEHHS U MPOTHO3HPOBAHUS CBOWMCTB, CTPOEHHUS M BO3MOKHOCTEU
MPaKTUYECKOr0 MPUMEHEHHUSI U MOJTYyUYEHUS U3y4YaeMbIX BEIIECTB.

OcBoeHue MporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO IPEACTABICHUS O
XUMUYECKON COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HaHHUIO U METOJIaM MO3HaHUs B Hayke. M3yuenue xumun
OPOUCXOAUT C TMPHUBICYECHHUEM 3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» U «PU3nKa. 7 KJ1accey.

[Ipu n3ydeHnn XUMHUNA TPOUCXOTUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN NEATEIbHOCTH YeIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KyJNbTYpbl. 3aaya y4eOHOTO MpeAMeTa COCTOUT B (POPMUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEWIIHMX (DAKTOB, MOHATUH, 3aKOHOB M TEOPETHUECKUX
MIOJIO’KEHUHM, JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
NpUOOILIEHNHN K HAyYHBIM METOAaM MO3HAHUS MTPU U3YUYEHUH BEIIECTB U XMMHUYECKUX PEaKIHii, B
dbopMUPOBaHUKM ¥ PAa3BUTHH TMO3HABATEJIBHBIX YMEHHH M HUX TMPUMEHEHUU B Y4ueOHO-
MIO3HABATEJILHOM U y4eOHO-MCCIIEJOBATENBCKOM 1eATEIbHOCTH, OCBOCHUH MPABUII O€3011acHOTO
oOpallleHus C BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHMs Ba)XHOE 3HAUCHUE
npUOOpesN TaKKe LeH, KaK:

— (popmupoBaHUE MHTENIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caM000pa30oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEILHOMY TPHHITHUIO DPEUICHWH, CIIOCOOHOM amanTUpoBaThci K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HaAIpaBJICHHOCTh OOY4YEHHs HA CHUCTEMAaTHYECKOE MPUOOIICHHE OOYyJalomuxcs K
CaMOCTOSITEJIbHOW ~ [MO3HABATEIIbHOW  JEATEIbHOCTH, HAay4dHbIM  METOJaM  IO3HAaHWS,
(bOopMUPYIOIIUM MOTHUBAIIHUIO U PA3BUTUE CIIOCOOHOCTEH K XUMUM;

— oOecrieyeHne YCIOBHA, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYArOIIMMHUCS OIIbITa
pa3HOOOpa3HON AESITENbHOCTH, MO3HAHWS M CaMOIO3HAHMS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJI PA3IMYHBIX BUAOB JESATEIbHOCTH;

— ¢dopmupoBanue o0mel HyHKIIMOHATFHOW U €CTECTBEHHOHAYYHON TPAaMOTHOCTH, B TOM
YyHuclie YMEHUH OOBSCHATh M OLICHMBATH SIBICHUS OKPY’KAIOIEro MHpa, UCHOJb3ys 3HAHUSA U
OMBIT, TMOJyYCHHbIE MpPU HM3YUYEHUU XHUMHUHU, NPUMEHATh HUX TMpH pEHIeHHd mpobiieM B
MOBCEIHEBHOM KU3HU U TPYJOBOH IESITEIBHOCTH;

— (hopMupoBanue y 00y4aromumxcs ryMaHUCTHUECKUX OTHOUICHUH, MOHUMAHUSI IEHHOCTH
XUMHUYECKHX 3HaHWM AJi1 BBIPAOOTKM 3KOJOTMYECKH L€1eco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXAIOIIEH MPUPOTHOMN
cpenbl;

— pa3BUTHE MOTHUBALMHU K O0YUYECHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npod ISt ¥ HaMPaBJIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO1miee 4nCiIO 4acoB, OTBEACHHBIX JJISI M3YUYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHms, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 waca B Hezleno), B 9 kimacce — 68
4yacoB (2 yaca B HEJICIIO).

COAEP/KAHUE OBYUYEHUA
8 KUIACC

IlepBoHauya/bHbIE XUMHYECKHE TOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemecTBa. Dus3nueckre CBOWCTBAa BEIIECTB. ArperaTHOE COCTOsHHME BemlecTB. [loHsTHe o
METO/axX MO3HaHMs B XMMHUU. UncThie BemecTBa U cMecd. CriocoObl pa3/ieneHus cMecei.

ATOMBI ¥ MOJEKYJbl. XUMHUYECKHE 53JIeMEHTbl. CHMBOJIBI XHMHUYECKHX DJIEMEHTOB.
[TpocTeie U ciioXHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemiecTB. OTHOCUTENbHAA aTOMHAst Macca. OTHOCUTENIbHAS MOJIEKYJIIpHas
Macca. MaccoBasi 10J1s1 XMMHUYECKOIO 2JIEMEHTA B COCJUHEHHH.

KonmuuectBo BemectBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
YHClia CTPYKTYPHBIX €AMHHUII BenecTBa. PacuéTsl mo GpopmynamMm XUMHUYECKHX COETMHEHUH.

@usnyeckue U XMMHUYECKHUE SBICHHS. XHUMUYECKas peakuus U €€ NpPU3HAKU. 3aKOH
COXPAaHECHHS MACCHI BEIIECTB. XUMUYECKUE ypaBHeHU. Kimaccudukanus XUMHYECKUX peaKIuid
(coemuHeHus, pa3IoKEeHHsI, 3aMeIIeHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XHMHUYECKOW MOCYA0H, mpaBuiaMu paboThl B jJabopaTopuu U MpUEMaMu
oOparteHust ¢ J1aboOpaTOpHBIM O0OpYyJOBaHWEM, M3YYCHUE WM ONHCAHWE (U3MUECKUX CBOWCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMI0IeHHE (Pu3nyecKkuX (TUTaBiIeHUE BOCKA, TasTHUE JIba,
pacThpaHue caxapa B CTyIKe, KUIIEHHUE M KOHJIEHCAIUS BOJAbI) U XUMHYECKHX (TOpEeHHE CBEYH,
MPOKaTUBAaHUE MEIHOI MPOBOJIOKH, B3aMMOJEHCTBIE MeJla C KHCIIOTOMN) SIBIICHUH, HaOMI0ieHNe
W OINKCAaHWE TPU3HAKOB MPOTEKaHUS XMMHUYECKHMX peakuui (pasjiokeHue caxapa,
B3aMMOJICIICTBHE CEPHON KHUCIIOTHI C XJIOpHUIOM Oapusi, pasioxenue ruapokcuna meau (1) npu
HarpeBaHWM, B3auMOJCHCTBUE Keje3a ¢ pacTBopoM coiu Mmeau (Il), m3ydenwe cmocoOoB
pa3ielieHnsT CMeceil: C TMOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BBIIAPUBAHHE, IUCTHUIUISIIHS,
xpomatorpadusi, TpoOBEeNEHHWE OYUCTKHA TMOBAPEHHON COJHM, HAONIOJCHUE W ONHCAHHE
pe3yNbTaToOB TPOBENEHHUS OIbITA, WILIIOCTPUPYIOIIETO 3aKOH COXPaHEHHUS MaccChl, CO3JaHHe
MOJIeJIe MOJIEKYJT (ITapOCTEPIKHEBBIX ).

BaxHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellleCTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciaoponx — 37€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenue kucinopona B npupoze, Gpu3nueckue 1 XMMUYECKHE CBOICTBA (pEaKMU FOPEHUS).
Okcuapl. [lpumenenue xucmopoma. CrocoObl TMOMyYEeHHS] KHUCIOpOAa B JabOpaTOpuu U
MPOMBINUICHHOCTH. KpyroBopoT kucnopoaa B mpupoje. O30H — aljoTporHas MOAU(PUKAIUS
KHCJIOpOJa.

TermnoBoii 3¢ (deKkT XUMHUUECKOW peaknuu, TEPMOXMMHUYECKHE YpaBHEHHUS, JK30- U
SHAOTEPMHUYECKHUE pEaKIuH. TOMIMBO: Yrojib M METaH. 3arps3HEHHE BO3[yXa, YCHJICHHE
MapHUKOBOTO A deKTa, pa3pylieHne 030HOBOTO CIOsL.

Bonopon — »snemeHT M mpocroe BemecTtBo. Haxokaenue Bomopoaa B INPUPOJE,
¢uznyecKkrue 1 XuMUYECKHE CBOMCTBA, PUMEHEHHE, CIIOCOOBI oTydeHus. Kuciorsl u comu.

MoutsipabIit 00bEM Ta30B. Pacu€Thl M0 XUMUYECKUM yPaBHEHUSIM.

®usnyeckue cBoicTBa Boabl. Boma kak pactBoputens. PactBopbl. HacelmeHHble u
HEHACBIIICHHbIE PacTBOpPbI. PacTBOpMMOCTh BellecTB B Boje. MaccoBasi J0Jsi BELIECTBa B



pactBope. XUMHUYECKHE CBOMcTBa BoAbl. OcHOBaHUA. Poib pacTBOpPOB B NPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoT BoOJbI B TpHUpoje. 3arps3HEHUE MPUPOAHBIX BOA. OxpaHa W OUYHCTKA
IMPUPOJHBIX BO.

Knaccudukanus Heopranmdeckux coeauHeHuid. Oxcunpl. Kiaccuukanus OKCHIOB:
cojeoOpa3zyromue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U Heconeobpa3zyronue. HomeHnkarypa
okcu0B. DU3nuecKkue U XUMUYECKHE CBOMCTBA OKCUIOB. [TommyyeHne OKkCuaoB.

OcHoBanns. Kmaccudukanuss ocHoBaHWN: WIENOYM MW HEPACTBOPHMBIC OCHOBAHUSI.
Homenkiarypa ocHoBanuil. @u3MUeCKME M XMMUYECKUE CBOWCTBA OCHOBaHMU. [lomyuenue
OCHOBaHMM.

Kucnorel. Knaccudukanus xkucnor. Homenknatypa kuciaor. Ousndeckue u XMMUYECKUE
cBoiicTBa kucioT. Psg aktuBHoctu metamioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknarypa coneil. duznueckue U XuMU4ecKue cBoiicTBa coneil. [lomyuenne
COJICH.

I'eneTnueckas CBA3b MEXKy KJIACCAMU HEOPTraHUYECKUX COEAMHEHHI.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OTMpeJIeNIeHNE COJIepKaHusl KUCIOopOoia B BO3yXe, MOTyueHHe, coOnpaHue,
pacmo3HaBaHME M HM3yYEHHE CBONCTB KHUCIOpOJa, HAOIIOJEHUE B3aMMOJICHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BO3HUKHOBEHUSI M TMPEKpAIeHUsI TOpeHus (Mokapa), 03HAKOMIJICHHE C
o0Opa3lilaMu OKCHJOB M ONUCaHHE HMX CBOMCTB, MOJy4YeHHE, cOOMpaHue, paclo3HaBaHUE U
U3y4YeHHEe CBOWMCTB BOjOpojaa (ropeHme), B3amMojeicTBHe Bogopoma ¢ okcuaom Mmeau (1)
(BO3MOYKHO HCIIOJI30BAHKE BHACOMATEPUAIOB), HAOMIOIEHHE 00PA3I[OB BEIIECTB KOIUIECTBOM
1 monb, uccaenoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PAaCTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0J€d pacTBOPEHHOTO BEUIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTaljamMu (HaTpueM H KalblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIEIOBaHNE OOPa3I[0B HEOPraHMYECKUX BEILIECTB Pa3IMYHBIX KJIAcCOB,
HaAOJIO/ICHUE M3MEHEHHS OKPACKH WHIAMKATOPOB B PACTBOPAX KHUCIOT W IIENOYeH, M3ydeHue
B3aumozeiictBust okcuga menu (Il) ¢ pacTtBopom cepHOM KHUCIOTBHI, KHCIOT C METaJUIaMU,
peakuuii HEUTpaliu3aluu, MOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OIHOTO
MeTajula IpyTuM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxkHelue
KJIACCHI HEOPTaHUYECKUX COCTUHEHUI».

Iepuoaunyeckuii 3axkoH u Ilepuoanmyeckasi cucrema xummu4yeckux jiemenros /[, HU.
Menpeneea. CtpoeHne arToM0B. XMMHYECKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBeie TOMBITKH KJIAcCU(DUKAIMM XUMHUYECKHX OJJIEeMEHTOB. [loHAaTHe O rpymnmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMENbHBIE METAJIbI, TaJOT€HbI, HHEPTHBIE Ta3bl).
DneMEeHTBI, KOTOpbIe 00pa3yloT aM(pOTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckas cucrema xumuueckux osnemeHros [[. .
MenneneeBa. Koporkonepuonnas u miauHHONEpHoAHas ¢opmbl Ilepuoanyueckoil cUCTEMBI
xumuueckux ssemeHTtoB J[. M. MenaeneeBa. Ilepuoasl u rpynmbl. DU3HUECKHN CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIIBI JIEMEHTA.

Crpoenune artomoB. CoctaB artoMHbIX snep. M3otombsl. JOnexktponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKUX AJIeMEHTOB [lepuoqndeckoil CUCTEMBI
. W. MeHnneneeBa. XapakTepHCTUKAa XHMHYECKOTO 3JIEMEHTAa II0 €ro IMOJOKEHUI0 B
ITepuoanueckoii cucrteme J[. 1. Menzaeneena.

3aKOHOMEPHOCTU U3MEHEHUS paauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO IPYIINaM U MEPUOJaM.



3nauenue [lepuoguueckoro 3akona u Ilepuoguueckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
IS pa3BUTHS HayKu U npakTuku. Jl. 1. MenaeneeB — y4€HbIil U rpakJaHKH.

XuMmuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMnoJIsIpHasi) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAs! CBA3b.

Crenenb  okucieHus.  OKUCIUTENBHO-BOCCTAHOBUTENbHBIE  peaknuu.  IIpouecchb
OKHCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE OO0pa3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHIA
IMHKAa C pacTBOpaMu KHUCIOT M IIEJIOYel, MPOBEACHHUE OIBITOB, WUTIOCTPUPYIOMIUX MPUMEPHI
OKHCITUTEIHLHO-BOCCTAHOBUTEILHBIX PEAKIIHNM (TOpEHUE, PEaKIIUU PA3I0KECHUS, COCTUHEHNS).

Mesricnpeomemmnie ceasu

Peanu3zanus MeXMIpeaMETHBIX CBSI3€H MPU M3YYCHUU XUMHH B 8 KIIAcCe OCYIIECTBISICTCS
4yepe3 UCTOIh30BaHUE KaK OOIINX €CTECTBEHHOHAYYHBIX MOHITHIA, TaK M TIOHSATUH, SBISIONIIXCS
CHUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO ITHKJIA.

OO61ue ecTeCTBEHHOHAYYHbIE TIOHATHUS: Hay4HbIN (aKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIIN3,
CUHTE3, KlacCU(pUKalus, MEePHUOJUYHOCTh, HAOIIOACHHE, SKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHHE, MOJIEIb, SBICHHE.

®dusnka: Marepus, aToM, DOJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, HW30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, 3JEKTPUUECKUN 3apsij, BEIIECTBO, TeNo, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3NYECKUE BEIUYHHBI, CTUHHUIIBI U3MEPEHHs, KOCMOC, TIIAHETHI,
3BE361, CoHIIE.

buonorus: ¢orocuntes, npixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpAIbl, TOPHBIE TOPOJBI, IOJE3HbBIE
HCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BeurecTBo M XMMHUYeCKas peakuusi

[lepuonnueckuii 3akoH. Ilepmoamveckas cucrtemMa XuMmuueckux osnementoB [[. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBONCTB XHMHYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOMAOB, Kaldus, KaJIbLMS W HUX COCJUHEHUH B COOTBETCTBUU C
M0JIO’KEHUEM 3JIEMEHTOB B [lepuoinyeckoil cuctemMe U CTpOEHUEM X aTOMOB.

CTpoeHue BeIIeCTBA: BHUIbl XUMHUYECKON CBSI3U. THUIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIECTBA OT THIA KPHUCTAJUIMYECKON pPEIETKM U BHAA XUMHUYECKOM
CBSI3H.

Knaccudpukanus u HOMEHKJIATYpa HEOPraHMYECKHX BEMICCTB. XHWMHYECKHUE CBOMCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJlaccaM HEOPraHMYECKHUX COEIWHEHUH, TreHeTH4YecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluid Mo pa3IndHbIM MPU3HAKAM (110 YHCITYy W COCTaBYy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(PQeKTy, M0 HU3MEHEHHUIO CTEIeHEeH
OKHUCJICHHUS XUMHUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHUIO KaTanuzaropa). JDK30- U
SHAOTEPMHUUYECKUE PEAKINH, TEPMOXHUMHUECKHUE YPaBHEHUS.

[lonarue o cxkopoctu xuMuueckoil peakiuu. [Tonarue o6 oOpaTHMbBIX U HEOOpPATHMBIX
XUMUYECKHX peakiusax. [IoHsATHE O TOMOTeHHBIX M TE€TEPOTCHHBIX peakuusx. [loHsarue o
kartanu3e. llonarue o xumuueckoM paBHOBecuH. DaKTOpbI, BIMSIONIME Ha CKOPOCTh
XUMHUYECKON peaKINK U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.



OKHUCITUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DJIEKTPOHHBIN OallaHC OKHUCIUTEIBLHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBleHHE YPaBHEHMH OKHCIUTEIbHO-BOCCTaHOBUTEIbHBIX
peakuuii ¢ UCTIOIb30BAaHUEM METO/1a AJIEKTPOHHOTO OalaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DNEKTPOIUTHI U HEINEKTPOIUTHL. KaTHOHBI,
QHUOHBL. MeXaHU3M JHMCCOLMALMKM BEIIECTB C PA3JIUYHBIMA BHJIAMH XHMHUYECKOW CBSI3HU.
Crenenp aucconnanuil. CHIbHBIE U CIIA0BIE SJIEKTPOIIUTEI.

Peakiuu woHHOTO OOMEHA. YCJIOBHS MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa, MOJHBIC U
COKpallEHHbIE MOHHBIE ypaBHEHHUs peakiuil. CBONCTBa KHUCIOT, OCHOBAaHUW U CONIeH B CBETE
NPEJCTaBICHUNA 00 JIEKTPOJUTUYESCKON auccoruanui. KadecTBEHHbIE pPEaKIMi Ha HWOHBI.
[TonsiTE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METAJUIOB M HEMeTauloB (rpaduTra W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUAa HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakUuud OT BO3ICHCTBUS pa3iIMYHBIX
(bakTOpoB, UCCIENOBAaHUE SJIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, MpOlEcca JUCCOLUALUU
KHUCTIOT, MIeio4Yel U cojeil (BO3MOXKHO HCIIONBb30BAHHE BUIEO MaTepUajoB), MPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIIUX TMPHU3HAKA MPOTEKAHUS PEeakiuii MOHHOrO oOMeHa (oOpa3oBaHue
OCaJika, BBIJECJIIEHWE ra3a, O00pa30BaHUE BOJAbI), OIbITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKkUUil (FOpeHHe, peakUuu pa3ioXKeHHs, COCIUHEHHS),
pacrmo3HaBaHHE HEOPTraHMYECKHX BELIECTB C TMOMOINBIO KAYECTBEHHBIX pPEaKIMii Ha HOHBI,
pelIeHne YKCIePUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 UX cOeJUHEHHS

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
crenenn okucieHus. CTpoeHne MU (pU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XvUMHYeCKHue CBOWCTBA Ha MpHUMepe Xjopa (B3aUMOJCHCTBHE C MeTalljlaMH, HeMeTallJlaMH,
miesouyamu).  Xnoposopopod. ConsiHass KHCIOTa, XMMHMYECKHE CBOWCTBA, IIOJIyYEHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOpOBOAOPOJa Ha OPraHMU3M 4YeoBeka. BaxHeiue Xmopuis
U X HAXO0XJIEHUE B IPUPO/IE.

OO6mas xapaktepuctuka smeMeHTOB VIA-rpynmbel. OcCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3MyYecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCJIOpOJia U cepbl. AJUIOTPONHbIE MOAU(UKALUK KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBojiopoj, CTpoeHue, (U3MYECKHe M XUMHUUYECKHe CBOMCTBAa. OKCHIBI CEphl Kak
MPEICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKHE M XUMHYECKHE CBONCTBA
(oOme Kak MpencTaBUTENs Kiacca KUCIOT M crneuudpuueckue). XUMHUYECKHE pEakiHH,
JeKalie B OCHOBE IPOMBIIUIEHHOIO croco0a MOoJydyeHUsi cepHo KuciotThbl. I[IpumeHnenue
cepHoit kucioTbl. CoJii CepHOM KHUCIOTHI, KaYeCTBEHHAs peakius Ha cyibdaT-uoH. Haxoxnenue
ceppl U e€ CcoeNMHEHUH B TMpHUpoAe. XHUMHUECKOe 3arps3HEHHE OKpYKallleh cpeibl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE MOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapaktepuctuka 537JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOSHUS aTOMOB,
XapaKTepHbIe CTETMEHH OKHUCIEHHUA. A30T, paclpocTpaHeHHe B Tpuponae, (QU3NYECKUE U
XHUMHUYeCcKHe cBOMCTBa. KpyroBopoT a3ora B npupojie. AMMHUAK, €ro (PU3NYeCKHe U XUMHUYECKUE
CBOICTBa, nony4yeHue u npumeHeHue. Coau aMMOHMSI, UX (PU3HUECKUE U XUMUYECKHE CBOWCTBA,
npuMmeHeHre. KauecTBeHHas peakuys Ha MOHBI aMMOHHUS. A30THAasi KUCIOTa, €€ TMOJy4YeHHE,
dusznyeckne W XUMHYECKHE CBOiicTBa (oOlIMe Kak TpeACTaBUTENsl Kilacca KHUCIOT U
cneruduueckne). Mcnonp3oBaHUE HHUTPATOB U COJIEH aMMOHHS B KadyeCTBE MUHEPAITBHBIX



ynoOpeHuii. XUMHUYECKOE 3arps3HCHUE OKPYKAIOMICH Cpebl COSTUHEHHMSIME a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOAOEMOB). Docdop, amIoTporHbie MOIUGUKAIIH
docdopa, duzndeckue n xumudeckue croiictBa. Oxcupa dochopa (V) u dhochopHas kucnora,
dusznyeckue M XHMHUYECKHE CBOWMCTBa, monydeHue. Mcmonbp3oBanue ¢ocdaroB B KauecTBe
MUHEPAJIbHBIX YA0O0pCHHIA.

OO6mas xapaxktepuctuka 37eMeHTOB |VA-rpynnel. OcOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTETICHU OKHUCIICHUS. YTJIEepo/l, aJUIOTPOINHbIE MoAU(UKAIMK, PACIPOCTPAHEHHE B
npupoje, Gpusnueckre u XuMUYeCKrue cBoicTBa. Afcopouusa. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yraepona, ux (pU3HUecKue U XMMUYECKHE CBOMCTBA, JIEHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJYYCHUE W TPUMEHCHHE. DKOJIOTHYECKHE MPOOIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTEe3a II00aTbHOrO MOTEIUIEHHUs KJIMMaTta, MapHUKOBBIN 3Q¢eKkT. YroibHas KHCIOTa U €€
comu, UX (pU3MYEecKHe M XMMUYECKHE CBOICTBa, MONy4YeHHE M NpuMeHeHHe. KadecTBeHHas
peakiust Ha  KapOoHaT-uoHbl. Mcmomb3oBanume  kapOoOHaToB B OBITY, MEIHIIMHE,
MPOMBIIIIEHHOCTH U CEJIBCKOM XO35HCTBE.

[lepBoHayasbHbIe MOHATHS 00 OPraHMYECKUX BELIECTBaX KaK O COECIUHEHHSX yriepoja
(MeTaH, »TaH, OSTWIEH, AalleTWICH, STaHOJ, TIUIEPUH, YyKCycHas Kuciuota). [Ipupoanbie
UCTOYHUKU YTJIEBOJOPOAOB (yroib, MPUPOAHBIA ra3, He(dThb), MPOAYKTHl HX NepepadOTKU
(OeH3uH), UX pOJIb B OBITY W MPOMBIIUIEHHOCTH. [ToHATHE 0 OMOIIOTHYECKH Ba)KHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJU B KHU3HU 4YeJIOBeKa. MarepHallbHOE €IMHCTBO
OpPraHMYECKUX M HEOPTraHNYECKHX COCTUHEHHI.

Kpemuuii, ero ¢usnyeckne M XHMHUYECKHE CBOMCTBA, MOJYYCHHE U TPUMEHEHHE.
CoenuHenns kpemHusi B mpupone. OOmmue mnpenctaBieHuss o0 okcune kpemuus (1V) u
KpeMHHEBOU Kuciote. CHIIMKAThI, UX UCIOJb30BaHUE B OBITY, B TPOMBIIIUICHHOCTH. BaxkHeimme
CTpOUTENbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, ILeMEHT, OeToH, xene300eToH. I[Ipobmembl
0€30MacHOT0 UCTOIb30BaHUS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHre 00pa3loB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTBI, TPOBEACHUE
KauyeCTBEHHBIX pPEeaKIUil Ha XJOPUA-WOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxaromue (HU3NYecKue U XUMUYECKHE CBOWCTBA TajJOT€HOB U MX COEIWHEHUHN (BO3MOXKHO
UCTIONb30BaHUE BUJACOMATEPHUATIOB), O3HAKOMIIEHHWE C OO0pas3laMu XJIOPUIOB (TaJIOTCHUIOB),
O3HAaKOMJIEHHE C oOpa3lamMu cepbl U €€ COeAMHEHHUAMU (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEpPHAIIOB), HAONIOJCHWE TMporecca OOyriaWBaHHWs  caxapa TOJ  JACHCTBHEM
KOHIICHTPUPOBAHHOM CEPHOI KUCIOTHI, U3yYeHHUE XUMHUUYECKUX CBOMCTB pa30aBICHHON CepHOU
KHCJIOTHI, TIPOBEJICHHE KAaueCTBEHHOM peakiuH Ha Cylb(aT-HOH M HAOIIOJeHHE MpHU3HaKa e
NPOTEKAaHUs, O3HAKOMJICHHE C (PM3UYECKUMHU CBOWCTBAMH a30Ta, (ocdopa m WX COeAMHEHHH
(BO3MOKHO HCTIOJB30BAHUE BUIEOMATEPHAIIOB), 00pa3amMu a30THBIX U POCHOPHBIX YI0OpEHNUH,
MojlyueHue, coOupaHue, pacrmo3HaBaHHWE M HW3Y4YCHHE CBOWCTB aMMHakKa, IpPOBEACHUE
Ka4eCTBEHHBIX pEAaKIMA Ha HOH aMMOHHMS U (ochaT-uOH U H3YUYECHHE TPHU3HAKOB UX
IPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJECOMATEPHANIOB), M3yYEHUE MOJIeled KPHUCTAUIMYECKUX PEHIETOK anMasa,
rpadura, ¢ynnepeHa, O3HAKOMIIEHHE C TIPOIECCOM afcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM NPOTUBOTa3a, MoJyyeHHe, coOMpaHue, pacro3HaBaHUe
U U3yYEHHE CBOMICTB YIJIEKHCIIOTO rasza, MIPOBEJCHUE KAUECTBEHHBIX peaklui Ha kapOoHAT U
CHWJIMKAT-UOHBl U H3Y4YEHHE TPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C TNPOAYKIHEH
CHWJIMKAaTHOW MPOMBIIIJICHHOCTH, PelIeHHe KCIePUMEHTANBHBIX 3a/1ay 1o TeMe «Baxueiimue
HEMETAJIJIbl U UX COCTUHEHUS.



MeTaJ/iibl M MX COeAUHEHNS

OO0mas xapakTEepPUCTHKA XWMUYECKHX OJEMEHTOB — METaUIOB Ha OCHOBaHUU WX
nonoxkenus B [leproanueckoit cucrteMe xumuyeckux sneMentoB Jl. . MenaeneeBa u ctpoeHus
atomoB. CTpoeHHe MeTauioB. MerauMueckass CBA3b M METAIMYECKas KpUCTAJUIMYeCKas
pemérka. OJIEKTPOXUMHUYECKUI psAl HanpsHKEeHUH MeTauioB. DU3MYECKHE M XUMHUYECKHE
cBoiicTBa MeTayioB. OOmuUe CrocoObl MOMyYeHHSI METaUIOB. [IOHATHE O KOPPO3HH METAJUIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOppo3uu. CTuiaBsl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounble MeTasuIbL: MOJOKEHUE B [leproanueckoi cucTeMe XMMUYECKUX AI1EMEHTOB /1.
N. MenneneeBa, CTpOCHHE MX aTOMOB, HaxOXJeHHE B mpupojae. OU3NUECKHe U XUMUUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJJIOB M UX COCINHCHHUH.

[[lenoyHo3emMenpHbIE METAIBl MAarHUM W KaJbLUU: moJIokeHue B Ilepuoanueckoit
cucreme xumuueckux anemeHtoB J[. M. MenpaeneeBa, cTpoeHHE HMX aTOMOB, HAXOXICHHUE B
npupojae. PU3NYECKue U XMMHUYECKHE CBOMCTBA MarHus U Kajiblusd. BakHelme coeauHeHUs
KanmbpIus (OKCUI, TUAPOKCU, coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPaHEHHUS.

AmomuHuii: nonoxxenue B Ilepmonnyeckoil cucreme xumudeckux snemeHroB [l .
MenneneeBa, CTpOCHHE aTOMa, HAXOXACHHE B Tpupoje. OPuznyeckrue U XUMHUYECKHUE CBOWCTBA
amroMuHMs. AMGBOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH/IA ATFOMUHUS.

Kenezo: mnonoxenune B Ilepmonmueckoil cucreme xumuueckux isnemeHToB J[. U.
MenzeneeBa, CTpOCHHE aTOMa, HAXOXKAEHUE B Npupoac. PU3MUECKHE U XMMHYECKHE CBOMCTBA
xene3a. Okcunpl, ruapokeupl u conu skenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMl METajuIoB U CIUIaBOB, MX (U3MYECKUMHU CBOICTBaMH,
W3YUYEHUE pEe3yJbTAaTOB KOPPO3UU METAJIOB (BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUATIOB),
0COOEHHOCTEN B3aMMOJECHCTBUS OKCUA KaJbIUs U HATPUS C BOJOM (BO3MOKHO HCIIOJIb30BAHUE
BHJICOMATEPHAIIOB), KCCIICIOBAHUE CBOMCTB >XECTKOM BOJIBI, MpoIlecca TOPECHHs Keje3a B
Kuciaoposne  (BO3MOXKHO — HCIOJNB30BAaHHE  BUICOMATEpPHUANiOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, KajbllKs, aJlOMUHUS, LIMHKa, xene3a (I1) u xenesa
(1), memu (I1), HabrOICHHE W OMKMCAHKE MPOILIECCOB OKPAIIMBAHUS IJIAMECHH MOHAMH HATPHS,
KaJIisg ¥ KaJblHs (BO3MOXKHO HCIIOJI30BAaHUE BUICOMATEPUATIOB), UCCIEAOBaHUE aM(OTEpHBIX
CBOMCTB THJIPOKCUJA AIFOMUHUS U TUIPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHeime MeTauIbl U UX COSTUHCHUS.

XuMus M OKpY:KaLas cpeaa

BemectBa u maTepuaibl B MOBCEIHEBHOM KU3HU 4YesIOBEKa. be3omacHoe MCHOIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. I[lepBas momMomp npu XUMHYECKUX OXKOrax H
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPY Karoliel cpepl (TpeienbHas A0MyCcTUMas KOHIIEHTpaIus
BemecTs, ganee — [1/1K). Posb xuMuu B pereHun 3KOJIOTHIECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

u3y4eHue o00pa3ioB MaTepUaIoB (CTEKIIO, CIIJIaBBI METAJUIOB, MOJIMMEPHBIC MATEPUATIBI).

Meswcnpeomemnnie ceasu

Peanu3zanus MeXnpeIMEeTHBIX CBSI3€H MPU U3YYCHUU XMMHHM B 9 Kilacce OCYIIECTBISETCS
yepe3 UCTOIb30BaHNe KaK OOIINX €CTECTBEHHOHAYYHBIX MOHITHIA, TaK U TOHATUH, SBISIOIINXCS
CHUCTEMHBIMU ISl OTACJbHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO ITHKJIA.



OO011e ecTeCTBEHHOHAYUHBIC TOHATHUS: HAYYHBIH (aKT, TUIOTE3a, 3aKOH, TEOPHSI, aHAIIN3,
CHHTE3, Kiaccu(ukanusi, TEPUOJUYHOCTh, HAONIOICHHE, HKCIEPUMEHT, MOJECINPOBAHHE,
U3MEPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBIN 3P PEKT, TEXHOTIOTHSI, MATCPUAIIBL.

®dwusnka: Martepusi, aroM, D3JCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHI, H30TOIIBI,
palMOaKTHBHOCTb, MOJICKYJa, OJIEKTPUYECKUI 3apsii, MPOBOAHUKHU, IIOJYIPOBOTHHUKH,
TVDJICKTPUKHY, (OTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHHE BEUIecTBa, Tas,
pacTBOp, PpacTBOPHMOCTh, KpPUCTAJUTHUYECKAs pEMmETKA, CIUIABbL, (U3UYECKHUE BEIHMYUHBI,
€IMHUIIBI U3MEPEHUS], KOCMHUYECKOE IPOCTPAHCTBO, TUTAHETHI, 3BE311b1, COJTHIIE.

Buonorusi: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YAOOpPEHHS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIEC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpAIbl, TOPHBIE TOPOJBI, IOJE3HbBIE
UCKOIIaeMbI€, TOTUTUBO, BOJTHBIC PECYPCHI.

MJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS IMPOI'PAMMBI 11O XUMUHN HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

JINYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPaMMBI OCHOBHOTO 0OIIero oOpa3oBaHHUs
JOCTUTAIOTCS B XO7Ie O0OYYECHHUsI XMMHUHU B €IUHCTBE YUeOHON U BOCIIUTATEIbHOM JACATEIbHOCTH B
COOTBETCTBUM C  TPAJAWIMOHHBIMH  POCCHHCKHMH  COLMOKYJIBTYPHBIMA W  JYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHSATHIMH B OOIIECTBE MPaBHJIAMH W HOPMaMH IOBEICHUS U
CIOCOOCTBYIOT TMPOIIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHUS M COIIMATM3AIMUA 00YYarOIINXCS.

JIMYHOCTHBIE Ppe3yJIbTaThl OTPaXAalOT T'OTOBHOCTh OOYYAIOUIMXCS PYKOBOJACTBOBATHCS
CHCTEMOW TMO3WTHUBHBIX IIEHHOCTHBIX OPUEHTALWN M PAaCIIMpPEHHE OIBITAa JCSITEIHHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YACTH:

1) naTPpHOTHYECKOT0 BOCIUTAHUS

IICHHOCTHOTO OTHOIICHHS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACNIEINI0, TIOHUMaHMS 3HAYCHUS XMMHUYECKOH HAayKH B JKU3HH COBPEMEHHOTO OOIIECTBa,
CHOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OpMAIMEH O MepeoBhIX JOCTHKCHHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 YCTpOiCTBe
MUpa ¥ 00IIeCTBa;

2) rpaKIaHCKOT0 BOCTIUTAHUS

NPEICTaBICHNAS O COLHUAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOLICHHW B
KOJUICKTHBE,  KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B OOINECTBEHHO  IOJIC3HOM,
y4eOHO-HCCIIeIOBATEIbCKOM, TBOPUECKOW M JAPYTMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIbHOCTH NPU BHIMOJIHEHUH YUeOHBIX, TO3HABATEIbHBIX 3a7ad,
BBIMTOJIHEHIUH XHMHUYECKHX SKCIIEPUMEHTOB, CO3JaHWU YYEOHBIX MPOEKTOB, CTPEMIICHHS K
B3aWMOIIOHMMAaHUIO M B3aUMOIIOMOIIM B TPOIIECCE 3TOW y4eOHOH NesTeTbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE IOBEICHUEC M TIOCTYNKH CBOMX TOBApUIIECH C IMO3WIUM HPABCTBEHHBIX H
NPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBHI MOCTYTKOB;

3) HEeHHOCTH HAYYHOT'O MIO3HAHUS

MHUpPOBO33PEHYECKHE TPEJCTaBICHHS O BEHMIECTBE W  XHMHUYECKOH  PEaKIlvH,
COOTBETCTBYIOIIIUE COBPEMCHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTABJISIONIME OCHOBY IS
NOHMMAaHHsI ~ CYIIHOCTH HAy4YHOW KapTUHBI MHpa, NOpeACTaBleHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOBI, B3aUMOCBS3SIX UYEIOBEKA C MPHPOTHOU CPENOi, O POIH
XMMHU B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

NIO3HABATEJIbHBIC MOTHBBI, HAlPABJICHHBIC HAa IOJyYCHHE HOBBIX 3HAHUM [0 XUMHH,
HEoOXoIuMBbIe Uil OOBSCHEHMs HaON0JaeMbIX IPOLECCOB U SBJICHHUN, IO3HABATEIbHOM,



UH(POPMALIMOHHON M YUTATEIbCKON KYJIbTYphl, B TOM YMCIIE HABBIKOB CAMOCTOSITEIBHON pabOThI
C y4eOHBIMM TEKCTaMH, CIPAaBOYHON JUTEPATypOH, JOCTYNHBIMH TEXHUYECKUMHU CPENCTBAMU
MH(GOPMALIMOHHBIX TEXHOJIOTHUH;

uHTepec K OOyYeHHI0O M TMO3HAHHIO, JI0O03HATEIHHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM0o00pa30BaHUIO, MPOEKTHONH M MCCIEI0BATEIBCKON IEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTU U YPOBHsI 00yUYEHHUs B JalbHEHUILIEM;

4) hopMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LEHHOCTU >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKM Ha 37I0POBBbIM 00pa3 >KU3HU, OCO3HAHME IIOCIEACTBUH W HENPUSATHE BPEIHBIX
IpUBBIYEK (YHNOTpPEOJEHUsI alIkorojsi, HapKOTHKOB, KypeHMs), HEOOXOAMMOCTH COOJIIOIECHUS
mpaBu OE30MAaCHOCTH TPU OOpaIllleHWH ¢ XUMHYECKHMHU BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUIECKOMY M3yUYeHHIO podeccuii 1 Tpyna pa3IndHoOTo Poja, YBaKEHHE K
TPyy W pe3ysibTaraM TpPYAOBOM JEATEIbHOCTH, B TOM YHCIE€ HAa OCHOBE IPUMEHEHHUS
NPEeIMETHBIX 3HAHMW 1O XUMHUH, OCO3HAHHBIM BBIOOP WHIWBUIYATBbHOM TPACKTOPUU
IOpOJOJDKeHHUsT 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX WHTEPECOB U CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX WHTEPECOB M IMOTPEOHOCTEH, yCHemHoW MpodeCcCHOHATBFHON AESTeIbHOCTH U
pa3BUTHA HEOOXOIUMBIX YMEHUN, TOTOBHOCTH aJITallTUPOBATHCS B PO eCCUOHATILHON cpelie;

6) KO0JIOrHY€CKOr0 BOCIIUTAHUS

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOILEHHE K MPUPOJe KaK MCTOYHMKY JKU3HU Ha 3emile,
OCHOBE €€ CYIIECTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3/JI0pPOBOTO M 0E30MacHOTro o0pasa KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U IICHXHMYECKOMY 30pOBBIO,
OCO3HaHHE LIEHHOCTH COOIOICHUS TPaBU O€30MacHOTO MOBEACHHS IPU paboTe ¢ BEIIECTBAMU,
a TaK)K€ B CUTyalUsIX, YTPOKAIOLIUX 3JOPOBbIO U KU3HU JIIOACH;

CHOCOOHOCTH TPUMEHSTH 3HAHHWSA, MOJy4yaeMble NMPU U3YyUYEHHUH XUMHH, JUIS pEIICHUS
3a71a4, CBSI3aHHBIX C OKPY’KAOLIEH NPUPOTHON CPENIOM, TSl MOBBILICHUS YPOBHS KOJIOTHYECKON
KyJbTYpPbl, OCO3HAHUS INI00ATBHOTO XapaKTepa SKOJIOTHYECKHX MpOoOJieM U MyTeil MX pelleHus
MOCPEJICTBOM METOJ0B XUMUH, IKOJIOTHYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATHCS UM B
II0O3HABATEJILHON, KOMMYHUKATUBHOM Y COLUAIIBHON IIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pe3ylbTaTOB BBIIEISAIOT 3HAUMMBbIE N7 (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIUN, TUNOTe3a, (aKT, CUCTeMa,
IpoIlecc, SIKCIEPUMEHT U APYToe.), KOTOPhIe HCIIOJIB3YIOTCS B €CTECTBEHHOHAYYHBIX Y4EeOHBIX
npeaMeTax W MO3BOJISIOT Ha OCHOBE 3HAHHUW U3 ATHX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAyYHOM KapTHMHE MHpa, U yHHBEpCajbHbIE yueOHbIE NEeWCTBUS (TMO3HABATEIbHBIE,
KOMMYHHKATHBHBIC, PETYJIATHBHBIC), KOTOpble oOecrneunBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSTEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHO! A TETbHOCTH.

ITo3naBaTebHbIE YHMBepcAJIbHbIE YUeOHbIe qeliCTBUS

Ba3zoBrble JJornueckue neicTBuA:

YMEHHUS UCHOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUIEHUS 0P OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XMMHUYECKMX MOHATUH (BBIACNATH UX XapaKTEpHble IMPU3HAKH,
YCTaHABIIMBATh B3aUMOCBS3b C JAPYTUMHU MOHATHUSMMU), UCIOIb30BaTh MOHATUS U OOBICHEHUS
OTIENbHBIX (DAKTOB U SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUM JUIs KiacCU(UKALUN
XUMUYECKHX BEUIECTB U XUMUYECKHX PEAKIUM, YCTaHABINBATh IPUUMHHO-CIIECTBEHHBIE CBSI3H



MEXy 0OBEKTaMH W3Yy4EHUS, CTPOUTH JIOTHYECKUE PACCYKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
10 AaHAJIOTUH ), I€TaTh BBIBOBI M 3aKITIOUCHHUS;

YMEHHE NPUMEHATh B MPOLECCEe MO3HAHUSA MOHATHS (IPEAMETHBbIE M METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJb3yeMble B XUMHHM, NPeoOpa3oBbIBATh LIMPOKO
OpUMEHseMble B XUMHH MOJICNIbHBIC MPEICTABICHHUS — XUMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMHAYecKas (GopMyla M ypaBHEHHE XHMHUYECKOH peakuud — TpH pPEUICHHH YydeOHO-
IIO3HABATEJIBHBIX  33Jad, C Y4YETOM OSTUX MOJENBHBIX IPEACTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3yYaeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHUYECKHX PEaKLUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIC CBSI3U U
IPOTHBOPEYHSI B U3y9aeMBIX MPOIECCAX U SBICHHUSX.

ba3zoBrble uccienoBarebcKkue 1eHCTBUA:

YMEHHE HCHOJb30BATh IOCTABJICHHbIE BONPOCHI B KAayeCTBE MHCTPYMEHTA IO3HAHHUSA, a
TaKkKe B KadecTBE OCHOBBI JUIsI (POPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHHI;

npuoOpeTeHNe OmbiTa MO IUIAHUPOBAHMIO, OPraHM3allMd U IPOBEIEHUI0 YYEHMUYECKHX
9KCHEPUMEHTOB, YMEHHE HAa0II01aTh 32 X0A0M IpOIlecca, CAMOCTOSTENILHO TPOrHO3UPOBATh €ro
pe3ynbTar, (HopMyIUpoBaTh OOOOLIEHHS M BBIBOJBI 10 pPE3yJIbTaTaM IMPOBEAEHHOTO OIIBITA,
HCCIICIOBAHMS, COCTABIISATH OTYET O TPOJICITAHHON padoTe.

PabGora ¢ undopmaunmeii:

yMEHHE BbIOMpaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATh MH(POPMALIUIO PA3IMYHBIX BUIOB
U OpM IpeCTaBICHHSI, OTYyYaeMyI0 13 Pa3HbIX HCTOUHUKOB (HAYyYHO-TIOMYJISIpHAs IUTepaTypa
XUMHYECKOTO COJIEpKaHUs, CIPaBOYHBIE IOcoOMs, pecypcsl HTepHeTa), KpPUTHYECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

yYMEHHE PUMEHATh Pa3IMuHble METO/IbI U 3alpOChl IPU MOUCKE U 0TOOpe nHbOpMaLUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JJISl BBIIIOJHEHUS yUEOHBIX U MO3HABAaTEIbHbBIX 3a/1a4
OTpeNIeIEHHOr0 THUIA, MPHOOpPETeHHE OmbiTa B 00JacTH HCMOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHUS PA3IMIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY NpeAcTaBICHUS
UHPOPMALIMK U WUIIOCTPUPOBATH pellaeMble 3a/ladd HECJIOXKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMUY;

YMEHHE HCIONb30BaTh W AHAIM3WPOBATH B MpoIlecce Y4eOHOH W HMCCIeI0BATEIhCKON
NEeSTeIbHOCTH NH(POPMALIMIO O BINUSHUM POMBIIUIEHHOCTH, CEIbCKOIO X034HCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKpY>Kalollei MpUPOJHOM Cpeibl.

KoMMyHUKATHBHBIE YHHBepPCAJIbHbIe Y4eOHbIe 1elCTBHA:

yMEHMS 3aJaBaTh BOIPOCH (B XoJe Jauajora M (Wiu) JUCKYCCHM) IO CYILECTBY
oOcyxnaeMoil TeMmbl, (HOpPMyJIUPOBaTH CBOU MPEIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS TPEACTaBIATh MOMYyUYCHHbIE Pe3yJIbTaThl T03HABATEIBHOM NESTEILHOCTH B YCTHBIX
U THCHhMEHHBIX TEKCTaxX; JIeJIaTh TPE3ECHTANUIO pPEe3yJIbTAaTOB BBHIMOJHEHHUS XHUMHYECKOTO
JKCTIEpUMEHTa (J1Ta0OpaTOPHOTO ONBITA, JA0OpPATOPHON pPAOOTHI MO HCCIEAOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABAaTEIbHON U
HCCIIIOBATEIILCKON JIEATEIEHOCTH TIPU PEIICHHH BO3HHUKAIOMIMX IMPOOJIEeM Ha OCHOBE y4ETa
O0IIMX HMHTEPECOB M COIVIACOBAHMS IMO3HIHMK (0OCYXKIeHUSI, OOMEH MHEHUSMH, «MO3TOBBIC
IITYPMBI», KOOPAUHAIMS COBMECTHBIX JAEUCTBHIM, ONpeaesieHue KPUTEPUEB MO OLEHKE KayecTBa
BBITIOJIHEHHOH paboTHI U JpyTHE).



PeryasiTuBHble yHUBEpPCAJIbHbIE YUeOHbIE 1eCTBHA:

YMEHHE CaMOCTOSITEIFHO ONPEACIISITh e ACITEIBHOCTH, IJIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HaubOonee HS(P¢eKTUBHbIE CHOCOOBI pElIeHHs Y4YeOHBIX M TO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIbHO COCTABJISITh WJIM KOPPEKTUPOBATh MPEIJIOKEHHBIA alrOpUTM JEUCTBUM Npu
BBITIOJTHCHUH 33J]aHU ¢ Y4ETOM TMONYYCHHS] HOBBIX 3HAHMK 00 H3ydaeMbIX OOBEKTaxX —
BEILECTBAX U PEAKLMIX, OLEHUBATh COOTBETCTBHUE MOJYYEHHOIO PE3yJIbTaTa 3asBJICHHOMN LENH,
YMEHHUE UCIONb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCJIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe mnpeamMeTHBIX pe3yJdbTATOB 10 OCBOEHHUIO OOS3aTEIBHOTO COJCPKAHUSA,
YCTAaHOBJICHHOTO JIaHHOW (enepasibHOW paboyell TporpaMMoM, BBIJCISIIOT: OCBOCHHBIC
oOydJalImuMUCA Hay4yHble 3HAHUS, YMEHHUS M CIOOCOOBI JAeWCTBUM, crnenuduueckue Ais
npeaMeTHOW o0nacTu «XUMHUS», BHIBI ACSITEILHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETALNH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX U HOBBIX CUTYaIIUSX.

K konmy oOyuenus B 8 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpakaTtb CHOPMHUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUH:

® DaCKpbIBaTh CMBICJI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa, XMMHUYECKUN
AIIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMech (OZHOpOOHAS U
HEOJHOPO/IHASI), BAJIEHTHOCTh, OTHOCHUTENbHAs AaTOMHAas M MOJIEKYJIsIpHas Macca,
KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JOJS XHUMHUYECKOTO
AIIEMEHTAa B COEAMHEHHM, MOJISIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETICHb OKUCIICHHSI, XUMUYECKas peakius, KiacCupukanus
peaKkluil: peakiy COSAMHEHUS, PEAKIIMK Pa3JI0KEeHUsI, PEaKIMK 3aMEILEHNUs, PeaKIuu
0OMeHa, 9K30- U FHIAOTEPMHUECKHUE PEaKIINH, TETUIOBOHN dPPEKT peakinu, Iapo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aromMHas opOuTanb, pajuyCc aromMa, XUMHUYEcKas CBS3b,
MOJISIPHAsE M HENOJsipHash KOBAJIEHTHAas CBS3b, MOHHAsA CBS3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBast 1011 BellecTBa (IPOLEHTHAsS KOHIIEHTPALIUs) B pACTBOPE;

® IJUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHYECKUX MOHSITHH W NPUMEHSTh 3TU
MOHSTHUS MIPU ONMCAHUY BEIIECTB U UX MPEBPAICHUN;

® [ICTIOJIB30BAaTh XMMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBiIeHHUS (OpMyNnT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLIUML;

® OTIpEIENSITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OHHAPHBIX COCOUHEHHSX, CTETCHb
OKHUCJICHHS JJICMCHTOB B OWHApHBIX COCJAMHCHUSAX, MPUHAIC)KHOCTh BEIIECTB K
onpeAenéHHOMY KJacCy COEOUHEHHM 1o QopmyiaM, BHJA XHUMHUYECKOH CBS3U
(xoBaJIeHTHasl M1 MIOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

e packpbiBaTh cMmbici Ilepuommueckoro 3akona J[. M. MengeneeBa: IeMOHCTPUPOBATH
MMOHUMAaHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HUX
nosioxeHuss B Ilepuonuueckoid cucTeMe, 3aKOHOB COXPaHEHUSI MAacChl BEIECTB,
MMOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YU€HHUs, 3aKOHa ABOTaIpo;

®ONMCHIBATh M XapaKTepuszoBaTh TaOnmmuHyro Qopmy Ilepuoamueckoit cucTEMBI
XUMUYECKHX BJIEMEHTOB: pasiinyaTh TOHSTHUS «TJIaBHas moArpynma (A-rpymma)»y u
«mmobounass moarpynma (b-rpymma)», Maneie u OonbIMe TEPHOJIBI, COOTHOCHUTH
00o3HavyeHusi, KOTopble uMeroTcsi B Tabnuie «llepuoauyeckas cucreMa XUMUYECKUX
anemenToB [[. 1I. MenneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKHX OJJIEMEHTOB (COCTaB M 3apsii sjapa, oOOIIee YHCIO DJJIEKTPOHOB U
pacnpe/eseHre uX Mo 3JIeKTPOHHBIM CIOSIM);



e KJlTaCCU(PULMPOBAaTh XUMHUYECKUE 3JIEMEHThI, HEOPraHMYECKHE BELIECTBA, XMMUYECKHE
peaknuu (10 YMUCIYy U COCTaBYy YUYacTBYIOLIMX B PEAKLUU BEUIECTB, MO TEIJIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XMMHUYECKHE CBOWMCTBA BELIECTB pa3IMYHbBIX
KJIacCOB, MOJATBEpXKJas  ONHWCAaHUWE TMpPUMEpaMH  MOJIEKYJSPHBIX  ypaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

® [[POTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KadeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMSI XUMUYECKUX ITPEBPALICHUN B Pa3JIMYHBIX yCIOBUSX;

® BLIYKCIISATE OTHOCUTENIBHYI0 MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEILECTB, MAacCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTA 10 (hopMyJie COeTUHEHUs, MACCOBYIO JOJIIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XMMHYECKON PEaKIIMH;

® [PUMCHATh OCHOBHBIC OIEpAallMd MBICIUTEIBHON NEATCIBHOCTH — aHAIW3 M CUHTES,
cpaBHEHHeE, 0000IIeHNE, CUCTEMAaTH3aIMIO0, KIAaCCU(PUKALNIO, BBIBICHUE HMPUYMHHO-
-CJIEZICTBEHHBIX CBSI3€M — Uil M3YYEHHUs CBOKCTB BEIIECTB M XUMUYECKUX PEAKLUU,
€CTeCTBEHHOHAYYHbIE METO/IbI TIO3HAHUS — HAOII0JICHHEe, N3MEPEHUE, MOACITUPOBAHNE,
AKCIIEPUMEHT (peaIbHBIA U MBICIICHHBIN );

eCJIEIOBATh NPaBWIAM  TMOJB30BAHMA XHUMHYECKOW TIOCYIOW W  J1abOpaTOpHBIM
000pyI0BaHHEM, a TakXe NpaBWiIaM OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLIUSMU 110 BBIOJHEHUIO JTa0OPATOPHBIX XUMHUYECKUX OTBITOB IO MOIYYCHHUIO
U coOMpaHWIo Tra3000pa3HBIX BEHIECTB (BOAOPOAA M KHUCIIOPOJA), TPUTOTOBJICHHUIO
pPacTBOPOB € ONpPEACTIEHHON MAaCCOBOM JI0JIE pacTBOPEHHOTO BEILIECTBA, TUIAHUPOBATH
U IIPOBOAMTH XUMUYECKUE DKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LICIIOYEH U
KHCJIOT C TOMOIILBIO UHIUKATOPOB (JIAKMYC, (heHOIPTAICHH, METUIIOPAHXK U APYTHE).

K konmy oOydeHust B 9 kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE IOJDKHBI

OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIITUXCSI YMECHHM:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKHUX IOHSATUH: XMUMHYECKUH DIIEMEHT, aToM,
MOJIEKYJa, HOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, BAJICHTHOCTB,
ANIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCIICHHS, XUMHUYECKass PEaKLUs, XUMHYECKas
CBSI3b, TEIUIOBOU 3((EKT peakiyu, MOJIb, MOJISIPHBIM 00bEM, PacTBOpP, AIIEKTPOIIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, pPEaKIUd HOHHOTO OOMeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE peaKIUH,
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKUCIIUTENb,  BOCCTAaHOBUTEID,
OKHCIICHHE€ M BOCCTAaHOBJCHHE, AIOTPONUs, aM(OTEpHOCTh, XHMHUYECKas CBS3b
(koBaJIeHTHasi, MOHHAs, MeETa/NINYecKas), KpUCTAIUIMYECKas pemeETKa, KOppo3us
METaJJIOB, CIUIABBI, CKOPOCTh XMMHYECKOW pEakUuu, MpeNeabHO IOIyCTUMAas
koHueHtpauus [1/IK BemecTsa;

® MJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX IIOHATUH W IPUMEHATH 3TH
MIOHSTHS ITPH ONIMCAaHUM BEILECTB U X IIPEBPALICHNN;

® IICTI0JIb30BAaTh XMMUYECKYIO CHUMBOJHUKY JUISI COCTaBJICHHMs (OpMyJ BELIECTB U
YPAaBHEHUN XUMHUUYECKUX PEAKIIUM;

® OIIPEJIENIATh BAJICHTHOCTh M CTCIICHb OKUCIICHUS XUMUYECKUX 2JIEMEHTOB B COCIMHEHUAX
pa3IMYHOTO COCTaBa, IPUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY KJaccy
COeIMHEHNH 1O (GopMynaMm, BHJ XHMHYECKOH CBs3M (KOBaJeHTHAs, HOHHAS,
METAJUINYECKas)) B HEOPraHMYECKUX COCIUMHEHUAX, 3apsiJ HOHA M0 XUMHUYECKOH
dopmyie, xapakrep cpelbl B BOAHBIX PAacTBOpax HEOPraHWYECKHX COEIMHEHWH, THUI
KPUCTAJUIMYECKON pEeIETKA KOHKPETHOIO BEILECTBA;



e packpbIBaTh cMbich [lepuoanyeckoro 3akona [[. . MenaeneeBa u AeMOHCTPUPOBAThH €0
MOHMMAaHHE: OIMCHIBATh U XapaKTepu3oBaTh TabmuuHyio ¢opmy [leprmoguueckoit
CHUCTEMbl XMUMHUYECKHUX OJJIEMEHTOB: pa3nuyaTh MOHATHS «rJlaBHas noarpymma (A-
rpynna)» u «mnobounas mnoxarpynmna (b-rpymnma)», Mample W OoJbIIME MEPHOIBI,
COOTHOCHUTh O0O3HAuUEHUs, KOTOphIE KMEIOTCSI B MEPUOAUYECKONW Tabnuie, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB U
3apsij sapa, 00IIee YUCIo JIEKTPOHOB U PACIPESIICHUE UX 10 IEKTPOHHBIM CIIOSIM),
OOBACHATH OOIIME 3aKOHOMEPHOCTHM B W3MEHEHHWW CBONCTB DJJIEMEHTOB U UX
COEIMHEHUH B IMpeJenax MaJbIX MEPUOAOB M TJIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

e KilaccU(UUIMPOBATh XUMHUYECKHE 3JIEMEHTHl, HEOPTaHWYECKUE BEIIECTBA, XUMHYECKHE
peakiuu (MO0 YHCIy W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEILIECTB, MO TEIUIOBOMY
sd ey, Mo N3MEHEHUIO CTETICHEH OKUCIICHUS XUMHYECKHUX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OOMIMEe U cHenu@uUeckue XHUMHYECKHe CBOICTBa
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/Iasi OMMCAHUE MMPUMEPAMU MOJICKYJISIPHBIX U
VMOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

® COCTaBJISATh YPABHEHHMS BJIEKTPOJUTUYECKON IUCCOLMAIMU KUCIOT, MIEJI0YEH U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOIO OOMEeHa, YpaBHEHUS peaKlnid,
MOATBEPKIAIOIINX CYIIECTBOBAHHE TI'E€HETUYECKOW CBS3M MEXAY BELIECTBAMH
Pa3IMYHBIX KJIACCOB;

® DaCKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIM MOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca STUX PEaKIuii;

® [IPOTHO3UPOBATH CBOMCTBAa BEUIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXXHOCTU
MPOTEKAHUSI XUMUYECKUX TTPEBPAILICHUH B Pa3JIMUHBIX YCIOBUSIX;

® BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO
JIOJTIF0 XMMHAYECKOTO JIEMEHTa 10 (hopMylie COeTUHEHNUs, MACCOBYIO JOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUYETHI 10 YPABHEHUIO XUMUYECKON peaKkuu;

ecoONMIOaTh MpaBWia I[OJIB30BAHMUA XMUMHUYECKOM mocynoili u  1a00opaTOpHBIM
o0opyaoBaHHEM, a TaKkkKe MpaBuia oOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMHU TIO BBITIOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyUYEHHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKUCIIOTO ra3a);

® IPOBOANTH PEAKLUHU, MOATBEPKIAIOIINE KaYeCTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOPHI-, OpoMHI-, MOAMI-, KapOoHaT-, (ocdart-,
CUJIMKAT-, Cynb(ar-, THAPOKCHUI-UOHBI, KATHOHHI AMMOHHS U HOHBI M3yUECHHBIX
METaJUIOB, IPUCYTCTBYIOIIME B BOJAHBIX paCTBOPAaX HEOPIAHUUECKUX BEIIECTB;

® IPUMEHSITh OCHOBHBIC ONEPAIIMH MBICTUTEIBHONW JCSITEIIBHOCTA — aHAJIW3 M CHHTE3,
CpaBHEHHE, O00OOIIEeHHEe, CUCTEeMAaTHU3AllMIO, BBISBICHHWE MPUYUHHO-CIEACTBEHHBIX
CBSI3€M — I HW3YyYEHUS CBOWCTB  BEIIECTB W XMMHYECKHX  PEaKIUH,
€CTeCTBEHHOHAYYHbIE METO/IbI TIO3HAHMS — HAOII0JICHHEe, N3MEPEHUE, MOACITUPOBAHNE,
AKCTIEPUMEHT (peabHBIA U MBICTICHHBIN).



8 KVIACC
Ne HaumeHoBaHue pa3jie/ioB
n/n U TeM IPOrpaMMbl

Paspnea 1. IlepBoHayanbHble XUMUYECKHE OHATHS

Xumusa — BakHast 00J1acThb

€CTCCTBO3HAHHUA U

1.1 .
MPaKTUYECKOU
NEeATEILHOCTH YeI0BeKa

19 BemecTBa 1 xuMuueckue

peakiu

Htoro no pazneny

TEMATHYECKOE IINTAHUPOBAHHUE

Bcero

16

22

KoanuyecTBO 4acoB

KoHnTpoibHbIe
padoThI

Pasjen 2. BaxkHeiilune npeacTaBuTe/ M HEOPraHMYEeCKUX BelleCTB

21 ITousiTHe 00 OKCHIax
59 Bonopoa. Ilonstue o
' KHCJIOTAaX U COJISIX
93 Bopna. Pacteopsl. [lonsitue
' 00 OCHOBAaHUSAX
OCHOBHBIE KJIACCHI
24 HEOPTaHUYECKUX

COEIMHEHUN

Uroro no pazgeny

Bo3ayx. Kucnopon.

6

11

30

IIpakTHyeckue
padoTbI

JyekTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/bHbIE PeCypChl

but6mmoreka [JOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edso0.ru/7f41837c¢
bu6mmorexa [IOK
https://m.edso0.ru/7f41837c¢
Bbu6nuoreka [JOK
https://m.edso0.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

Paspnen 3. Ilepnoanueckuii 3axoH u [lepuoguyeckasi cucrema xumuueckux 3aeMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumuyeckas ¢Bsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE pPe€aKIuu


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

[Tepronuueckuii 3aKOH U
[Tepronnueckas cucrema

3.1 XAMUYECKHX DJIEMEHTOB 8
J.1. Menneneena.
Crpoenue atoma

XUMHYECKas CBA3b.
OKHUCIIUTEILHO-

3.2 8
BOCCTAHOBUTEJILHBIE

peaKium
Hroro mo pazneny 16

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 08

9 KJIACC

HanmeHoBaHMe pa3/ieioB U TeM
NMPOrpamMMbl

Ne i/

Pa3pnen 1. BemecTBo U XUuMHYeCKHe peaKIIun

[ToBTOpEHME U yriTyOJieHHE 3HAHUN

11 OCHOBHBIX Pa3JeNioB Kypca 8 Kiiacca

12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
' peaximi

13 DIIEKTPOIUTHYECKAS TUCCOIUALIHS.

XHWMHYECKUE PEAKIIMH B pacTBOpax
Hroro no pasneny

Pa3gea 2. HemeTasibl M UX COCTUHEHU ST

Bcero

18

KoanuyecTBO 4acoB

KoHnTpoibHbIe
padoTbl

IIpakTHYeckue

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

but6mmoreka [{JOK
https://m.edsoo.ru/7f41837c

DJIEKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

padoThI
pecypchl
bu6mmoreka [IOK
https://m.edso0.ru/7f41a636
bubmmorexa [JOK
https://m.edso00.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO61mas xapakTepuCTHKa XUMUYECKUX

21 anemeHToB VIIA-rpymmel. ["agorenst
OO0m1as XapakTepUCTHKA XUMHYECKUX

2.2 anemenToB VIA-rpynmsl. Cepa u e€
COCTMHEHUS
OO01mas xapakTeprucTHKa XUMUYECKUX

2.3 sneMeHToB VA-rpynisl. A30T, pochop u ux

COCAUHCHUA

OO011ast XapakTepUCTHKA XUMHUECKUX
24 aneMeHToB |VA-rpynnsl. Yriepoa u
KPEMHUI U X COCIMHEHHUS

Uroro no pazgeny

Pa3gen 3. MeTa/sibl M HX COeTMHEHU ST

3.1 OO1me cBOMCTBA METAIIIOB

3.2 Baxxueiiime MeTaILIbI U UX COEIMHEHUS

Uroro no pazgeny

Pa3nen 4. Xumus u okpyxaomas cpeaa

4.1 BemectBa 1 MaTepraisl B )KU3HU 4EJIOBEKA

Htoro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

10

28

13

19

68

but6mmoreka [JOK
https://m.edso0.ru/7f41a636

bu6mmorexa [IOK
https://m.edso0.ru/7f41a636

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edso0.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636



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

INOYPOYHOE IINTAHUPOBAHUE
8 KVIACC

10

11

Tema ypoka

[Ipenmer xumuu. Poiap XuMuu B :KU3HU
yeJioBeka. Tea 1 BellecTna

IlonsTue o METOJaX IMO3HaHUA B XUMHHU

ArperaTHble COCTOSIHUSI BEILIECTBA

[Tpaktuueckas padora Ne 1 «IIpaBuna paboTsl B

nabopaTopuu ¥ MPUEMBI 0OpaIeHus ¢
71a00paTOPHBIM 000PYIOBAaHHEM)

Yucrele BemrecTBa U cMecd. CriocoObl
paszzeneHus cmeceit

[TpakTrueckas padbora Ne 2 «Paznenenue
cMmeceli (Ha mpuMepe OYMCTKHA TTOBAPEHHOM
COJIH)»

ATOMBI U MOJIEKYJIBI

XUMUYECKUE ITIEMEHTHI. 3HAKH (CUMBOJIBI)
XUMHUYECKHUX 3JIEMEHTOB

HpOCTI)Ie " CJIOXKHBIC BEUICCTBA

ATOMHO-MOJIEKYJIIPHOE YUEHUE

3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

Bcero

KoanuyecTBO 4acoB

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JJIEKTPOHHBIE I (poBBIE
o0pa3oBaTe/ibHbIE
pecypchbl

bubnuorexa [JOK
https://m.edsoo.ru/ff0d210c
but6mmoreka [IOK
https://m.edsoo.ru/ff0d227e
bu6moreka [JOK
https://m.edsoo.ru/00adb33c

bubnunoreka [IOK
https://m.edsoo.ru/ff0d23dc

but6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6moreka [JOK
https://m.edsoo.ru/ff0d28c8

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6¢

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2be8

bu6moreka [JOK
https://m.edsoo.ru/ff0d2a6c¢c

bubnunoreka [IOK
https://m.edsoo.ru/ff0d2d50

bubmmorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

12

13

14

15

16

17

18

19

20

21

22

23

Xumuueckas popmyina. BanmeHTHOCTh aTOMOB
XUMHUYECKHUX 3JIEMEHTOB

OrHocuTenbHad aTOMHAas Macca.
OTHOCUTENbHAsT MOJICKYJIIpHAs Macca

MaccoBas 105 XMMHUYECKOT0 3JIeMEHTa B
COCIMHCHHNN

KomuuectBo BemectBa. Moiib. MosispHast macca

Pacuérrl cBsi3aHHbIE ¢ TIOHATHEM «KOIn4uecTBO
BEIECTBAY

duznyeckue 1 XUMHUECKHUE SIBICHUS.
XuMuueckas peaKknus

IIpu3HaKy U ycroBUs NPOTEKAHUS XUMUYECKHUX
peakuui

3aKOH COXpaHEHMsI MAaCcChl BEILIECTB.
XHWMHUYECKUE YPABHEHUS

Breraucnenus KOJIN4YCCTBA, MaCChl B€IICCTBA I10
YPaBHCHUAM XUMHWYCCKUX peaKI_II/II\/’I

Knaccudukanus XuMHUYECKUX peaklnii
(coennHEeHMs, Pa3IOKEHHS, 3aMEILECHUS,
obmeHa)

M. B. JIOMOHOCOB — y4YEHBIN-3HIUKIIOECANCT.
O0600611eHrE U cUCTeMaTU3alys 3HaHUH
Konrponsnas padora Ne 1 o teme «BemmecTa
Y XUMUYECKUE PEAKIIUN»

Bo3nyx — cMmech razos. CoctaB Bo3ayxa.
Kucnopon — 351eMeHT ¥ IPOCTOE BEILECTBO.
O30H

https://m.edsoo.ru/ff0d2eae

bubnunoreka [IOK
https://m.edsoo.ru/ff0d323c
bubmmorexa [JOK
https://m.edsoo.ru/ff0d350c
but6mmoreka [IOK
https://m.edsoo.ru/ff0d5230
bubnunoreka [IOK
https://m.edsoo.ru/ff0d5230
bubmorexa [JOK
https://m.edsoo.ru/ff0d37fa
bu6moreka [JOK
https://m.edsoo.ru/ff0d3al6
bubnunoreka [IOK
https://m.edsoo.ru/ff0d3b88
bubmorexa [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bubnunoreka [IOK
https://m.edsoo.ru/ff0d40c4

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4290

but6mmoreka [IOK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

24

25

26

27

28

29

30

31

32

33

34

35

Ou3NYeCKre U XMMUYECKUE CBOMCTBA
KHCJIOpO/ia (peaKIuu OKUCIICHUS, TOPCHHE).
[TonsiTue 06 oxcuaax

CriocoOBbI ToTydeHust KHCIOPOAa B
1ab0opaTopuH U IPOMBIIUICHHOCTH.
[Ipumenenue kucmopoaa

TennoBoii 3¢ heKkT XUMHUIECKOH peakIuH,
HOHSTHE O TEPMOXUMHYECKOM ypaBHCHUH,
9K30- M IHJOTCPMHUYCCKHX PEAKIIUIX

TomnuBo (He(Th, yrojib U MeTaH). 3arpsi3HeHHE
BO3JlyXa, CIIOCOOBI €ro Mpe0TBPAIICHHS

[TpakTuueckas padota Ne 3 o Teme
«Ilony4yenue u cobupanue KUCIOPO/a,
W3Yy4YEHHE €r0 CBOMCTBY»

Bonopoa — 31€MEeHT U IPOCTOE BELIECTBO.
Haxoxnenue B npupoe

duznveckne U XUMHUYECKHE CBONCTBA
Bozopoza. [Ipumenenue Bogopoaa

ITonsTre o0 KuCIOTaX M COJIIX

CriocoOBbI oTydeH s BOAOPO/Ia B JIaOOpaTOpuu

[Tpaktryeckas padora Ne 4 o Teme
«ITomyuenue u cobupanre BOA0poIa, H3yUeHHE
€ro CBOMCTB)

MossipHblit 00bEM ra30B. 3aKOH ABOTaapo

Brruncienuns 00bEMa, KOJIMUECTBA BEILIECTBA

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bubmoreka [JOK
https://m.edsoo.ru/ff0d497a

bubnunoreka [IOK
https://m.edsoo.ru/ff0d4790

bubnuorexa [JOK
https://m.edsoo.ru/ff0d4c4a

but6moreka [IOK
https://m.edsoo.ru/ff0d4ae?

bu6moreka [JOK
https://m.edsoo.ru/ff0d4dd0
bubmorexa [JOK
https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2
bu6moreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmorexa [JOK
https://m.edsoo.ru/ff0d4f42

but6mmoreka [IOK
https://m.edsoo.ru/ff0d542e

bub6moreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

36

37

38

39

40

41

42

43

44

45

46

47

rasa Io ero H3BECTHOMY KOJIMYECTBY BEIIECTBA
WM 00BEMY

Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO
peaKIMi Ha OCHOBE 3aKOHA OOBEMHBIX
OTHOUIEHUI ra30B

dusndueckre 1 XUMHUIECKUE CBOMCTBA BOJIBI

CocraB ocHoBanui. [Tonstue 00 nHIUKAaTOpaX

Bopna xak pactBoputens. HacbllieHHbIE U
HEHaCBILIEHHbIE pacTBOPbI. MaccoBas 10
BELIECTBA B pacTBOpE

[Tpaktuyeckas pabora Ne 5 o Teme
«lIpuroroBiieHre pacTBOPOB C ONPEACIEHHON
MacCOBOM J0JI€H PACTBOPEHHOIO BEIIECTBA»
Konrponsnas padora Ne 2 o teme «Kucnopo.
Bonopoa. Boga»

Oxcuapl: cocTaB, Kilaccupukanus,
HOMEHKJIATypa

[TonydyeHue 1 XuMHUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX ¥ aM()OTEpHBIX OKCHIOB
OcHoBaHUs: cOCTaB, KilaccupuKarus,
HOMEHKJIATypa

[TonydyeHue 1 XuMHUYECKHE CBOMCTBA
OCHOBaHUM

Kucnotsl: coctas, knaccudukanus,
HOMEHKJIATypa

HonyquI/Ie 1 XUMHYECKHE CBOMCTBA KHUCIIOT

https://m.edsoo.ru/ff0d55a0

bu6moreka [JOK
https://m.edsoo.ru/ff0d5708

bubnuorexa [JOK
https://m.edsoo.ru/ff0d587a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bub6moreka [JOK
https://m.edsoo.ru/ff0d5b40

bubnunoreka [IOK
https://m.edsoo.ru/ff0d5eba

bubmorexa [JOK
https://m.edsoo.ru/ff0d6342

bu6moreka [JOK
https://m.edsoo.ru/ff0d664e

bubnunoreka [IOK
https://m.edsoo.ru/ff0d664e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca

bu6moreka [JOK
https://m.edsoo.ru/ff0d67ca

bubnunoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubmmorexa [JOK



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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58

Counu (cpenHue): cocTaB, HOMEHKIATypa

[TonydyeHue 1 XuMHUYECKHE CBOMCTBA COJIEH

[TpakTuueckas padorta Ne 6. Pemenue
AKCIEPUMEHTAIBHBIX 3a7]a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX
COEIMHEHUI)

I'enernueckas cBsi3b MEXKy Kilaccamu
HEOPraHWYECKUX COCIMHEHUN

Konrponsnas padora Ne 3 no teme "OcHOBHbIE

KJIAaCChl HEOPTraHUYECKUX COCTUHEHUM"

HepBBIe IOIIBITKH KJ'IaCCI/I(bI/IKaHI/II/I XUMHUYCCKHUX

anemeHToB. Ilonsarue o rpynmnax CXOJHbIX
3JICMCHTOB

Ilepnonnueckuit 3akoH u [lepnonnueckas
CHCTEMa XUMUYECKHX ieMeHToB JI. M.
Menpeneena

EcTecTBeHHBIE cCEMENCTBA XUMHUECKUX
3JIeMeHTOB. AM(OTEpHOCTH

[Tepuopl, TpyIIBI, MOATPYIIIBI

Crpoenue atoMoB. CocTaB aTOMHBIX SIJIEP.
H30TombI

CrpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB

anemMeHToB llepuoanueckoii cucremsr . H.

Meunngeneena

https://m.edsoo.ru/ff0dfee2
bubmunoreka [IOK
https://m.edso0.ru/00ad9474

but6mmoreka [IOK
https://m.edsoo.ru/00ad9474

but6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6moreka [JOK
https://m.edso0.ru/00ad9a50

bubnuorexa [JOK
https://m.edsoo.ru/00ad9ela

but6moreka [IOK
https://m.edsoo.ru/00ad9ffa

bu6moreka [JOK
https://m.edsoo.ru/00ada52c

bubnunoreka [IOK
https://m.edsoo.ru/00ad9ch2
bubmuorexa [JOK
https://m.edsoo.ru/00ada52c
bu6moreka [JOK
https://m.edsoo.ru/00ada342

bubnunoreka [IOK
https://m.edsoo.ru/00ada6bc



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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67

68

XapakTepucTHKa XUMHUYECKOT0 3JIEMEHTA 10
ero nojoxeHuto B [lepuoanueckoit cucreme /1.
. Meunneneena

3nauenue [lepuoguueckoro 3akoHa st
pa3BuTHA Hayku U npaktuku. /. 1. Mennenees
- Y4€HBIH, IeJaror U rpaXk1aHuH

3HCKTpOOTpI/II_IaT€JILHOCTI: aTOMOB XMMHYCCKHUX
9JICMCHTOB

HMonnas xumMudeckas CBs3b

KopanenTHas moJIsIpHasd XUMHUYCCKasd CBA3b

KoBanentHas HCMIOJISIpHAaA XUMUYCCKas CBA3b

Kontponbnas padota Ne 4 o teme «CtpoeHue
aToMa. XUMHUYecKas CBSI3b»

CreneHp OKUCIICHUS

OKHCIIUTEIN U BOCCTAHOBUTEIN

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHHEIC pcakuuu

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

68

but6mmoreka [IOK
https://m.edsoo.ru/00ada824

bubmoreka [JOK
https://m.edso0.ru/00ada96e

bubnunoreka [IOK
https://m.edsoo.ru/00adaab8
bubmorexa [JOK
https://m.edsoo.ru/00adac34
bu6moreka [JOK
https://m.edsoo.ru/00adaab8
bubnunoreka [IOK
https://m.edsoo.ru/00adaab9

bu6moreka [JOK
https://m.edsoo.ru/00adae28
bubnunoreka [IOK
https://m.edsoo.ru/00adb076

but6mmoreka [IOK
https://m.edsoo.ru/00adb076



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

9 KJIACC

Ne i/t

Tema ypoka

[Tepuoanueckuii 3akoH. [leproanueckas
CHCTeMa XUMHUYECKUX sneMeHToB /1. 1.
Menpeneena

3aKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MIEPHOJIOB

Knaccudukanmst 1 HOMeHKIaTypa
HEOpPraHMYECKUX BEILEeCTB

Bunpl XuMHU4eCKOU CBSI3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK
Kontponbnas padota Ne 1 o teme
«IToBTOpEHue u yruyoneHne 3HaHHUA
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca»

Knaccudukanmst XuMrUuecKux peakiuii mo

Pa3IMYHBIM PU3HAKAM

ITonsiTHE O CKOPOCTU XMMHUYECKOM PEaKLUU.

[ToHsITHE O TOMOTE€HHBIX U TE€TEPOT€HHBIX
peaKuusx

IToHsATHE O XUMHYECKOM PaBHOBCCHHU.
cDaKTOI)BI, BJIMAIOIIHUEC HA CKOPOCTH
XUMHYSCKOMN pCaKkuu U MOJIOKCHUC
XUMHYCCKOI'0 paBHOBECHUA

OKHCIIUTEIIBHO-BOCCTAHOBUTEIBLHEIC peaknuuu

Bcero

KoanuyecTBO 4acoB

KonTpoabubie
padoThbI

IIpakTHYecKkue
padoTbI

JIEKTPOHHBIE I (poBBIE
o0pa3oBaTe/bHbIE

pecypcbl

bubmorexa [JOK
https://m.edsoo.ru/00adb59e

but6moreka [IOK
https://m.edsoo.ru/00adbh6h6

bu6moreka [JOK
https://m.edsoo.ru/00adb7e2

bubnunoreka [IOK
https://m.edsoo.ru/00adbac6

bu6moreka [JOK
https://m.edsoo.ru/00adbch0

bubmuorexa [JOK
https://m.edsoo.ru/00adbe9a

bubnunoreka [IOK
https://m.edsoo.ru/00adc28c

bubmorexa [JOK
https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
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14

15

16

17

18

19

20

21

Teopus 3NEKTPOTUTUUECKON AUCCOIUALINH.
CuiibHBIE U CJTa0bIE DJICKTPOJIUTHI

OcHoBHble non0)keHus Teopuu
AIIEKTPOIUTUIECKOHN TUCCOIAIINN

HoHHbIE ypaBHEHUS peaKLUi

XHUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUHU B
CBETE MPEACTABICHUHN 00 JIEKTPOITUTHICCKOM

JIIACCOIAAIINN
XHUMHYECKHE CBOMCTBA COJICH B CBETE
MIPEJICTABICHUHA 00 AICKTPOIUTUICCKOM
JIACCOIAAIAN

[TonsTHE O THApPONIN3E CONEn

O0600611eHre U cucTeMaTu3alus 3HaHui| 1o
TteMe «Teopus 3MEeKTPOIIUTHUECKOM
JICCOTIHALIA

[TpakTnyeckas pabora Ne 1. «Pemenne
IKCIIEPUMEHTATBHBIX 331349
Konrpomnsnas padora Ne 2 o Teme
«DNEKTPOIUTHYECKAS TUCCOLIAITHSL.
XUMHYECKHE PEAKIIUU B PACTBOPAX»

O6mas xapakrepuctuka VIIA-rpynimsl.
XUMHUYECKHE CBOMCTBA HA IPUMEPE XJIOpa

Xnopooaopoa. ComsiHast KUCIIOTa,
XUMHUYECKHE CBOWCTBA, MOJTYUYEHHUE,
MIPUMEHEHUE

[TpakTudeckast padbora Ne 2 o Teme

but6mmoreka [IOK
https://m.edsoo.ru/00adcd68
bubnunoreka [IOK
https://m.edsoo.ru/00adcd68
bubmmorexa [JOK
https://m.edsoo.ru/00add448

bu6mmoreka [IOK
https://m.edsoo.ru/00add5d8

bub6moreka [JOK
https://m.edsoo.ru/00add8b2

bubnunoreka [IOK
https://m.edso0.ru/00add9d4

bubmorexa [JOK
https://m.edsoo.ru/00addd12

bu6moreka [JOK
https://m.edsoo.ru/00addbfa

bubnunoreka [IOK
https://m.edsoo.ru/00addec0

bubmorexa [JOK
https://m.edsoo.ru/00addfe2

but6mmoreka [IOK
https://m.edsoo.ru/00ade104

bub6moreka [JOK


https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
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24

25

26

27

28

29

30

31

«ITomyueHue COJISTHON KUCIIOTHI, U3yYEHHE €€
CBOMCTB»

Brruncnienus mo ypaBHEHUSIM XUMHUECKUX
peaKIvii, €CII OJIMH U3 PEarcHTOB JaH B
n30BITKE

OOw1as xapakTepucTHka 31eMeHToB VIA-
TPYTIIBI

AnnoTponHbie MOAU(GUKAITUN CEPHI.
Haxoxnenue cepsl 1 €€ coeIMHEHUH B
npupoje. XuMHUYECKHE CBOMCTBA CEpPbl

CepoBoaopon, cTpoeHue, Gu3ndeckue u
XUMHYECKUE CBOMCTBA

Oxcunpl cepol. CepHast KHcI0Ta, hrusnyeckue
U XUMHYECKUE CBOMCTBA, IPUMEHEHNE

XUMHYECKHUE PEAKITUH, JISKAITUE B OCHOBE
MIPOMBIIIJICHHOTO CII0Cc00a MOIy4YeHUs CePHO
KHCIOTHI. XUMHYECKOE 3arpsi3sHEHNE
OKPY>KaloIlel cpeibl COEAMHEHUSIMU CEPBI

Brruncienne MaccoBOU TOJIH BEIXO4A
MPOIYKTA PEAKIINH

OO0mmas xapakTepucTuka 3J1eMeHTOB VA-
rpymbl. A30T, paclipoCTpaHEHUE B PUPOJIE,
(bu3MIecCKre 1 XUMUYECKHIE CBOHMCTBA
AMMUak, ero (pu3N4YecKre 1 XUMHUECKUE
CBOMCTBA, IIOJIy4YCHUE U IPUMEHEHUE

[TpakTrueckas padora Ne 3 o Teme
«ITonmyuyenne ammuaka, U3y4eHue ero
CBOMCTBY»

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

bu6moreka [JOK
https://m.edso0.ru/00ade488

bubnuorexa [JOK
https://m.edsoo.ru/00ade64a

but6moreka [IOK
https://m.edsoo.ru/00ade64a

bu6moreka [JOK
https://m.edsoo.ru/00ade802
bubnunoreka [IOK
https://m.edsoo.ru/00adea28

bubmorexa [JOK
https://m.edsoo.ru/00adec8a

but6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6moreka [JOK
https://m.edsoo.ru/00adeeab

bubnunoreka [IOK
https://m.edsoo.ru/00adf004

bubmorexa [JOK
https://m.edso0.ru/00adf180



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
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42

Kucnopoaconepxaiiye COeTMHEHHS a30Ta

A3oTHas kuciora, e€ pusndeckue u
XUMHYECKUE CBOWCTBA

Hcnonp30BaHue HUTPATOB U COJICH aMMOHHS B
Ka4eCTBE MUHEPAIBHBIX y100PEHHIA.
XUMHUYECKOE 3arpsA3HEHUE OKPYKaroIei
Cpebl COeIMHEHUSIMU a30Ta

®ocdop. Oxenn pocdopa (V) u pochopnas
KUCIIOTA, PU3NYECKUE U XUMHYCCKHE
CBOMCTBA, MOJy4YCHHUE

Hcnons3zoBanue pocdaToB B kKayecTBe
MUHEpaJIbHBIX yI00pEeHH. 3arps3HeHne
MPUPOIHOI cpeabl hocharamu

OOmas xapakrepucTuka 31emMeHToB |V A-
TPYTIIIHL.

Yrnepon, pacupocTpaHeHUE B MPUPOJIE,
(bu3nUecKre U XUMUIECKUE CBOWCTBA
Oxcuppl yriaepoaa, ux pusnueckue u
XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE

HpO6J’I€MLI, CBA3aHHBIC C OKCUIOM YTJICpOaa
(V)

VYTroipHasa KHUCI0Ta U €€ COJIN

[TpakTuyeckas padora Ne 4 o Teme
"[lonyuenue yraekucnoro rasa. Kauectsennas
peakuus Ha kapOoHaT-HOH"

HepBOHa‘{aHLHHC IOHSATHS 00 OpTraHUYCCKUX

but6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a
bubnunoreka [IOK
https://m.edsoo.ru/00adf306

bubnuorexa [JOK
https://m.edsoo.ru/00adf518

bubmorexa [JOK
https://m.edsoo.ru/00adf68a

but6moreka [IOK
https://m.edsoo.ru/00adfc20

bu6moreka [JOK
https://m.edsoo.ru/00adfebe

bubmorexa [JOK
https://m.edsoo.ru/00adfd9c

but6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

but6mmoreka [IOK
https://m.edsoo.ru/00ae006¢c

bubnunoreka [IOK
https://m.edso0.ru/00ae027e

bubmmorexa [JOK


https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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53

BEIIIECTBAX KaK O COSMHEHUAX yTiepoa

Kpemuwii u ero coenuuenus

CunukaTHas MMPOMBIINIJICHHOCTb

[TpakTudeckas pabora Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 3a7]a4 110 TEME
«Baxneimue HeMeTauIbl 1 BX COCTUHEHUS
Konrponsnas padora Ne 3 o teme
«BaxkHenne HeMeTallIbl ¥ UX COCIMHECHUS
OO01mas xapakTepucTUKa XUMUYECKUX
9JIEMEHTOB — METAJJIOB. MeTaiummueckas
CBSA3b U METAJNIMYECKasi KPUCTAIIMYECKAs
peméTka

duznyeckue cBoOMCTBa METAJIOB

XHWMHYECKHE CBOMCTBA METAIIIOB.
DAEKTPOXUMHUECKUN Psii HANPSKEHU I
METaJIOB

OO6u1re cnocoObl MOTYyYSHHUS METAILIOB.
Crnasbl.

Bbruncienus no ypaBHeHUSIM XUMHUECKUX
peaKIuii, eciI OAUH U3 PEareHTOB COJIEPKUT
IIPUMECH

[TonsiTHE O KOPPO3UU METAIIIOB

[I{emouHble METALIIBI

https://m.edso0.ru/00ae054e
bubmunoreka [IOK
https://m.edso0.ru/00ae080a

but6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6moreka [JOK
https://m.edsoo.ru/00ae0bf2

bubnunoreka [IOK
https://m.edso0.ru/00ae0e18

bubnuorexa [JOK
https://m.edsoo.ru/00ae103e

but6mmoreka [IOK
https://m.edso0.ru/00ad9ch?2

bu6moreka [JOK
https://m.edso0.ru/00ae1156

bubnunoreka [IOK
https://m.edso0.ru/00ae1156

but6mmoreka [IOK
https://m.edsoo.ru/00ae1278
bubnunoreka [IOK
https://m.edsoo.ru/00ae14b2



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
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OKcuIbl ¥ THIAPOKCUIBI HATPUS U KAJIUS

lenoyno3eMeabHEIe METAUIbI — KaJIbIUN 1
MarHuu

Baknelinme coeIMHEHNS KaJIbIIUS

JKécTkoCcTh BOJIBI M CIOCOOBI €€ YCTPAaHCHUS

[TpakTuyeckas padora Ne 6 o Teme
"YKé&cTkoCcTh BOJBI U METOJIBI €€ yCTpaHeHUs "

ATroMUHUNA

AMpoTepHble cBONCTBA OKCHIA U TUIPOKCH]IA
AIIFOMHUHHUS

Keneso

Oxcunpl, TuApOKCHU B U conu xxenesa (1) u
xenesa (1)

[TpakTrudeckas pabora Ne 7. Pemenue
AKCTICPUMEHTAJIBHBIX 3a71a4 110 TEME
«Baxuelnnme MeTayuIbl U UX COSTUHEHUI

Brruucnenust no ypaBHEHUSM XUMHUYECKUX
peaKuuii, €CJIM OJUH U3 PEarcHTOB JaH B
M30BITKE UK COJICPKUT IPUMECH.
Brruncienns MaccoBOil T1OJIH BEIXOZA
MPOAYKTa PEaKu

KonTponbaas padora Ne 4 o teme
«BaxkHennre MeTaliibl 1 UX COCIHMHECHUS)

but6mmoreka [IOK
https://m.edsoo.ru/00ae14b2
bubnunoreka [IOK
https://m.edsoo.ru/00ae15e8
bubmmorexa [JOK
https://m.edsoo.ru/00ae15e8
but6mmoreka [IOK
https://m.edsoo.ru/00ae1886
bubnunoreka [IOK
https://m.edsoo.ru/00aelae8
bubmorexa [JOK
https://m.edsoo.ru/00aelc64
bu6moreka [JOK
https://m.edsoo.ru/00aelc64
bubnunoreka [IOK
https://m.edsoo.ru/00ae1d86
bubmorexa [JOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [IOK
https://m.edso0.ru/00ae3de8

bu6moreka [JOK
https://m.edso0.ru/00ae1750



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

66 BenectBa 1 maTepuanbl B TOBCETHEBHOM 1 but6mmoreka [IOK

KU3HHU YeI0BeKa https://m.edso0.ru/00ae3f50
67 XHUMHYECKOE 3arpsI3HEHNE OKPYIKAIOIICH 1 Bbu6muoreka [JOK

cpebl https://m.edsoo.ru/00ae4270
68 Posnp xuMuM B pelieHUH 9KOJIOTMYECKUX 1 bubnuoreka [JOK

npobiem https://m.edsoo.ru/00ae4270

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME 68 4 7


https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

YYEBHO-METOJIMYECKOE  OBECHEYEHHE  OBPA3OBATEJIBLHOIO
MPOLIECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
o Xumus. 8 wi.:. Yue6. /O.C. Tabpuensn, U.I'. Octpoymos, C.A. CnaakoB. — M.:
[Ipocsemenue, 2020.
o Xumus. 9 ki.: Yue6. /O.C. TI'abpuensn, U.I'. Octpoymos, C.A. CnankoB. — M.:
[Ipocsemenue, 2021.

METOAUYECKHUE MATEPUAJIBI U1 YAUTEJIA

e Tabpuensu O.C., Amykosa H.B., Bocko6oitHukoBa A.B.: Xumusa. HacronpHas kHuUra
yuuTens. § KJacc: MeTOIM4YecKoe mocooue

e Tabpuensu O.C., Smykosa H.B., BockoboitnukoBa A.B.: Xumus. HactonbHas kHura
yuutens. 9 Kimacc: MeTOANYeCcKoe mocooue

IHUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbl UMW PECYPChbl CETH
HMHTEPHET
o fxmacc: cant - URL: https://www.yaklass.ru/p/himija#program-8-klass - Tekcr:
3JIEKTPOHHBIN
e fxmacc: cair - URL: https://www.yaklass.ru/p/himija#program-9-klass - Tekcr:
JJIEKTPOHHBIN
e bubmuoreka [OK: caiit — URL: https://lesson.edu.ru/04/08 - TekcT: 37eKTPOHHBII
e butmuoreka L{OK: caiit — URL: https://lesson.edu.ru/04/09 - Tekct: 3neKTpOHHBII
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