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HHOACHUTEJIBHAA 3AIIMCKA

[IporpamMma 1Mo XMMUU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus COCTaBICHA Ha OCHOBE
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHMS OCHOBHOI 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOIO
obmero oOpaszoBanus, npenacrtaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueli mporpaMMbl BOCTIUTAHHUS U C YYETOM KOHIICTIIIUHU TMPENOJAaBaHUsl YIEOHOTO TpeaMeTa
«Xumusi» B 00pa3oBaTeNnbHbIX opranu3zanusx Poccuiickoii @eneparium.

[IporpaMmma 1o XwMHuM Aa€T MpEACTaBICHHUE O IENAX, OOlmed cTpaTerun OO0ydYeHUs,
BOCTIIUTAHUSA U Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOrO NpeaMeTa, yCTaHABIUBAET
00s13aTeNIbHOE NIPEIMETHOE COJEp)KaHUE, MPeyCMaTPpUBAET paclpe/elieHne ero mo kKjaccam u
CTPYKTYpPUPOBAHHE IO pa3jiejaM U TeMaM MPOrpaMMBbl 10 XUMUH, ONPEeNsieT KOJIUYECTBEHHbIE
U KauyeCTBEHHBIC XAPAKTCPUCTUKU COJCP)KAHHS, PEKOMEHIYEMYIO TOCIE0BaTEIHbHOCTD
U3YYCHUS XUMUU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, IOTUKH Y4eOHOTO
IpoLecca, BO3PacTHBIX 0COOEHHOCTEH 00y4aromuxcsi, OnpeAessieT BO3MOXKHOCTU MpeaMeTa JJis
peanu3anuu TpeOOBaHM K pe3ylbTaTaM OCBOCHHS OCHOBHON 00pa30BaTeNbHOM MPOrpaMMbI Ha
YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yIbTaTaM 00yUYeHHs] XUMUU
HAa YypOBHE IMeNell W3y4deHHs MpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIHHON
JEeSTEIbBHOCTH 00YyYaroIIerocst o OCBOEHUIO YUEOHOIO COJIepiKaHusl.

3HaHUE XUMUH CITY>KUT OCHOBOH 11 OPMHUPOBAHUS MUPOBO33PEHHUST 00YyUarOIIEerocs, ero
MPEJICTABJICHUH O MaTePUATFHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMUPYEMBbIe XUMUEH
MPEJICTaBICHHUS O B3aUMOMPEBPAIICHUSX SHEPTUU U 00 IBOIIOLUHU BEIIECTB B MPHUPOJIE, O MyTSIX
pemieHuss TIO00ANBHBIX MPOOJEeM YCTOWYMBOTO PpAa3BUTHUA YEJIOBEUECTBA — CHIPHEBOM,
JHEPreTUUECKOH, MUIIEBOM U IKOJIOTHUECKON 0e30MacHOCTH, IPOOIEM 3paBOOXPAHECHHUS.

N3ydyenue xumuu:

CIOCOOCTBYET peanu3aliil BO3MOXHOCTEH [ camMopa3BUTUS U (POPMHUPOBAHUS
KYJIBTYPbI JINYHOCTH, €€ 0011el 1 (PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (GOPMHUPOBAHKE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB  HMX  CAMOCTOSITEJIbHOM  y4eOHOW  JCATENBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATENILCKUX YMEHHUH, HEOOXOJMMBIX KaKk B TIOBCEIHEBHOM JKM3HM, TaK U B
npoeCCUOHAILHOMN JEeSTENHHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI IEJIOCTHOTO
B3TJIS/1a HA €IUMHCTBO MPUPOJIBI U YEIIOBEKA, SBJISCTCS] OTBETCTBEHHBIM 3TAllOM B (POPMUPOBAHUHN
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH O0YYaIOIINXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOUIEHUSI K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TPHUPOAE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B DKOJIOTMYECKOE OOpa3oBaHUE
oOyyJaronuxcsi.

JlanHble HampaBiieHHs B OOy4eHHH XUMHUU 00ECMedHBAIOTCS CHEnUu(UKON coaep KaHus
y4eOHOr0o TpeIMeTa, KOTOPBIM SBISICTCS TIENarorTMYecKd aJanTUPOBAHHBIM OTPaKEHUEM
0a30BOI HAYKH XMMUU Ha OMPEEIEHHOM dTare € pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOrO OOIIEro OOpa30BaHHS OPUEHTHPOBAH HA OCBOECHHE
00y4JaroIMMHUCS CUCTEMbI TIEPBOHAYATBHBIX MOHATUN XWMHUHU, OCHOB HEOPTaHUYECKOW XMUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MIOHATUH OPTraHUYECKOU XUMUHU.

CtpyKTypa coaepaHusl MPOrpaMMbl IO XUMHH c(hOpMHpOBaHA Ha OCHOBE CHCTEMHOIO
noaxoaa kK e€ m3ydenuro. ConaepaHue CKIAABIBACTCS W3 CHUCTEMBI MOHATHUM O XUMHUYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XUMHUYeckoi peakuuu. OOe 3T CUCTEMBI
CTPYKTYPHO OpraHM30BaHbl MO MPUHIMITY IOCJIEIOBATEILHOTO PAa3BUTHs 3HAHUM HAa OCHOBE
TEOPETHUUECKUX MPEICTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOT'O YYCHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUHU;

— YY€HHUSI O CTPOCHUM aTOMa U XMMHUYECKOU CBSI3H;

— MpEeJCTaBICHUN 00 NEKTPOTUTHUECKON AUCCOIMAIIMH BEIIECTB B paCTBOPAX.



TeopeTnueckue 3HaHUS PacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pPa3BUBAIOTCS IIOCIEJOBATEILHO OT OJHOTO YPOBHA K JApyromy,
BBITOJIHASL (YHKIMU OOBACHEHHS W HPOTHO3HPOBAHUS CBOWCTB, CTPOCHHMS W BO3MOXKHOCTEH
MIPaKTUYECKOr0 MPUMEHEHHUS U TIOJyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (HOPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJSAIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAaHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumMunn
MPOUCXOJUT C TMPHUBJICUYEHUEM 3HAHUW M3 paHee M3YyUYEHHBIX YYEOHBIX MPEJAMETOB:
«Oxpyxarommii Mup», «buonorus. 5—7 knaccel» u «Pu3uKa. 7 KJIaccy.

[Ipyn u3yueHun XuMUM TPOUCXOAUT (HOopMHUpPOBaAHHUE 3HAHUI OCHOB XUMUYECKOW HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON JIEATETbHOCTH YelloBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajaya y4eOHOro MpeaMeTa COCTOMT B (POPMUPOBAHUU
CHUCTEMBbl XUMHMUYECKUX 3HAHUN — BaXXHEUIIMX ()AKTOB, MOHITHUN, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUH, JOCTYNMHBIX OOOOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, fA3blka HAyKH, B
nprOOIIEHNH K HAyYHBIM METO/IaM MO3HAHMS IIPU U3yUYEHUH BEUIECTB U XUMUYECKUX PEaKIHii, B
(bopMUpOBaHMM M pPa3BUTUU I[I03HABATENbHBIX YMEHMH M HUX HIPUMEHEHUU B YydeOHO-
II03HABATEJILHOM U yueOHO-UCCIIE0BATENIBCKOM 1eSTeIbHOCTH, OCBOEHUH MpaBUl 6€3011acCHOTrO
oOpallieHus ¢ BeIIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipu u3y4yeHHH XMMHMM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs BaXKHOE 3HAYCHUE
npuoOpeIn Takue LeIH, Kak:

— (hopMUpOBaHME MHTEIJIEKTYAJIbHO PAa3BUTOM JIMYHOCTHU, FOTOBOM K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOILUMCS YCIIOBHUIM KHU3HH;

— HaIpaBJICHHOCTh OOYy4YEHMsI Ha CHUCTEMaTHYeCKoe MpuoOUIeHre OOydaromuxcs K
CaMOCTOSITEJIBHOM ~ IO3HABaTENbHOM  JIEATENbHOCTH,  HAy4dyHbIM  METOJAaM  II03HAHUf,
(hopMHUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaroIUMUCS OIbITa
pa3HOOOpa3HOW JAESTEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JUIs pa3IMYHbIX BUJOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATBLHON U €CTECTBEHHO-HAYUYHON TPaMOTHOCTH, B TOM
qycie YMEHHH OOBACHATh M OLCHMBATBH SIBJICHUS OKPYXKAIOLIETO MHpa, MCIOJB3Ys 3HAHHS U
OTBIT, TIOJyYEHHBIE TPH HW3YYCHWH XHUMHH, TPUMEHATh WX TPH pemieHnH TmpolieM B
IIOBCEIHEBHOM JKN3HU U TPYAOBOH I€ATEIBHOCTH;

— (hopmupoBaHue y 00yHarOIUXCs TYMAaHUCTHYECKUX OTHOIICHUH, TOHUMaHHS [IEHHOCTH
XMMHUYECKHX 3HAHUHU Ui BBIPAOOTKH SKOJIOTMYECKH ILIeJIecCOO00pa3HOro MOBEACHHS B OBITY H
TPYJAOBON JEATENBHOCTH B LENSIX COXPAaHEHMsI CBOETO 370POBbsl M OKpPYXKarolled MpUpOIHON
Cpensl;

— pa3BHUTHE MOTUBAIIMHU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEGHMs OOIEYETOBEYECKMX LIEHHOCTEH, MOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npoduIIs ¥ HAPaBICHHOCTH AaJbHEUIIET0 00ydeHMs.

OO1wiee 4ncino 4acoB, OTBEAEHHBIX I M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpazoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heziel0), B 9 kimacce — 68
yacoB (2 yaca B HEZICIIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/IbHbIE XUMUYECKHE MOHITHSA

[Ipenmer xumuu. Ponb XMMHM B KM3HU 4eloBeKa. XHUMHsS B CUCTeMe HaykK. Tema u
BemecTBa. PuU3MYECKHE CBOWMCTBAa BEIIECTB. ATrperatrHoe cocTosiHue BemecTB. [loHsitne o
METOJIaX MOo3HaHUs B XUMUU. YucThie BemecTBa U cMecu. CriocoObl pa3ielieHus CMece.

ATOMBI W MOJEKYJIbl. XUMHUYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX DSJIEMEHTOB.
[IpocTsie 1 cinoxHbIE BeIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuaeckass ¢dopmyna. BaneHTHOCTP aTOMOB XHMMHYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCUTENIbHASI MOJIEKYJIsSipHAst
Macca. MaccoBas 10JIsI XHMUYECKOTO 3JIEMEHTA B COSAMHCHUH.

KonunuectBo BemiectBa. Moinb. MonsipHast macca. B3auMocBsi3b KOJIMYECTBAa, MAacChl U
YuCia CTPYKTYPHBIX €IMHHMI] BEIIecTBa. Pacu€Trl o hopMynaM XUMHUYECKUX COSTUHEHUN.

®u3znueckue M XMMHUYECKHE SIBICHUS. XUMHUYECKas peakius U e€ MpU3HAKUA. 3aKOH
COXpaHEHHUs MAacChl BEIIECTB. XUMUYECKUE ypaBHeHUsA. Kimaccupukammss XUMHUYECKUX PEAKITUi
(coenuHeHUs, pa3IOKESHHs, 3aMEILIEHUS, OOMEHA).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHYECKOHW MOCYJIOH, mpaBuiamMu paboThl B maboparopuu U MpuEMaMu
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYAOBaHUEM, M3YYCHHE M ONMUCAHUE (PU3NYECKUX CBONCTB
00pa310B HEOPraHUYECKUX BEUIECTB, HaOMo1eHne pu3nyecKux (TIaBlIeHHE BOCKA, TasHUE JIb/Ia,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIMS BOJABI) U XUMUYECKUX (TOPEHHE CBEYH,
POKATUBAHUE MEIHOW MPOBOJIOKH, B3aMMOJCICTBHE MeJla ¢ KUCIOTOM) sSBIeHU, HaOI01eHne
W ONMCAaHWE TPHU3HAKOB TMPOTEKAHUS XHMMHUYECKHX peakiui (paszlokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPHIOM Oapus, paznoxkenue ruapokcuna menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >Keneza ¢ pacTBopoM conu menu (II), m3ydyenme crocoOoB
pa3fieNieHus CMeceil: ¢ MOMOIIBI0 MarHuTa, (UIbTPOBAaHHWE, BHIAPUBAHME, AUCTUIUIALINA,
xpoMarorpadusi, TPOBEJACHHE OYMCTKH TOBAPEHHOM COJIM, HAONIOJEHUE W OIHCaHUE
pEe3yibTaTOB TMPOBEJAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHHS MAacChl, CO3/1aHHE
MoO/IeNIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baskneiilue npeacTaBuTe/IM HEOPraHUYECKHUX BelleCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — 37€MEHT U IIPOCTOE BEIIECTBO.
Haxoxzaenue kuciopona B npupoze, Gpuszndeckue U XMMHUUECKHe CBOMCTBA (PEeaKIMi TOPEHHS).
Oxcupgpl. Ilpumenenue xucnopoga. CnocoObl MOJy4eHHsS KHUCIOpoJa B JlabopaTopuu u
MPOMBINIUIEHHOCTH. KpyroBopoT kucinopoaa B mpupone. O30H — aljaoTponHas MOAU(pUKAILUs
KHCJIOPOJa.

TennoBoit 3hdekT XUMHUYEeCKOW peakIiH, TEPMOXMMHYECKHE YypaBHEHHUS, 5K30- U
SHIOTEPMUUYECKHE peakiuu. TOMIWBO: yroidb W METaH. 3arps3HEHHE BO3/yXa, YCHIICHHE
NapHUKOBOTO A deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bomopon — »snemeHT u mpocroe BemecTBO. HaxokneHue BoIoOpoja B MPUPOJE,
(u3nueckre U XUMHUYECKUE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MoydeHus. Kuciaote! u conu.

Mosnsipabiit 00bE€M ra3oB. Pacuérel Mo XUMHUYECKUM YPaBHEHUSM.

®uznueckue cBoucTBa BOJbl. Boma kak pactBoputenb. PactBopwl. HackllieHHbIE U
HEHACHIIICHHBIE PAacTBOpPHI. PacTBOpUMOCTH BemiecTB B Boje. MaccoBasi JOJsi BELIECTBAa B
pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHMs. Poiap pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoJbI B mpupoje. 3arps3HEHUE NMPUPOAHBIX BOA. OXxpaHa M OYUCTKA
IPUPOJHBIX BOJ.

Knaccudukanus neopranwdeckux coeaumnenuid. Oxcuubl. Kinaccudukanus OKCHIOB:
coneoOpa3yroline (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U HecoleoOpasyromue. HoMeHnknatypa
okcu0B. du3nyeckre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyuenue okcuaoB.



OcHoBanms. Knaccudukarnusi OCHOBaHMIA: WIENOYM € HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuii. @u3nYecKMe W XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyudenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kuciaor. @uznyeckue U XUMHUYECKHE
cBoiicTBa KuCaoT. Pax aktuBHoctu MetamuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenkiarypa coseil. @u3ndeckne U XMMUYECKUE CBOWCTBa coseil. [lomyuenne
COJIEH.

I'enernueckas cBsA3b MEXKy KJIacCaMU HEOPTraHUYECKUX COCTMHEHU.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEJENICHNE COJIepKaHusl KUCIopoia B BO3yXe, MOIydYeHue, cooupaHue,
pacmo3HaBaHHe M HM3y4YeHHE CBOMCTB KHUCIOpOJa, HAOMIOJEHHE B3aUMOJCWCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUS BO3HHKHOBEHHUS W TPEKpAIEHUs TOpeHUs (Mmoxapa), 03HAKOMJICHHUE C
o0Opa3liaMu OKCHJOB M ONUCAHHE HX CBOWCTB, MOJTy4YeHHE, COOMpaHUE, pPAClO3HABAaHUE U
W3y4YeHHEe CBOMCTB Bojopoaa (ropeHue), B3aumojeicTBue Bojopoaa ¢ okcumom memu (1)
(BO3MOKHO HCTIONB30BaHUE BUACOMATEPUATIOB), HAOMIOIEHHE 00PA3I[OB BEIIECTB KOIUYECTBOM
1 Monb, HcciaenoBaHue OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C Pa3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM [JOJIEM pPacTBOPEHHOIO BELIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIEAOBaHUE OOpPa3I[OB HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KJIACcCOB,
HAOJIOZICHNE M3MEHEHUS OKPACKM WHIUKATOPOB B PACTBOpAaX KHUCIOT U IICJIOYEH, M3ydeHUe
B3aumozeiicTeust okcuga menu (II) ¢ pacTBopom cepHOW KHCIOTHI, KHUCIOT C METajllaMH,
peakuuii HEeUTpalu3alu, TMOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PELIEHNUE dKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe « Baxxueliime
KJIACChl HEOPTaHUYECKUX COEAUHEHUIN.

Iepuoanyeckuin 3axkoH u Ilepuoanyeckass cucremMa Xxumudeckux sjiemenros JI. M.
MenpaesieeBa. CTpoenne aToMoB. XUMH4ecKasi ¢Bsi3b. OKHUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble TONBITKK KJIACCU(PUKAIMM XUMHUYECKUX d3JIeMeHTOB. [loHATHe o0 rpymnmax
CXOIHBIX 2JIEMEHTOB (IIETIOYHBIC U MIETOYHO3EMENbHBIE METAJUIbI, TaJOTeHbl, HHEPTHBIC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(pOTEpHbIE OKCHUIBI U THJIPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuMu4eckux odnemeHroB J[. WM.
MenpeneeBa. KopoTkonepuonHas u anmuHHonepuojHas ¢opmel [lepuoguueckoir cucTemsl
xumuueckux dnemeHToB J[. M. Menneneesa. Ilepuonst u rpynmsl. Duznueckuid CMBICH
MOPSAAKOBOTrO HOMEPA, HOMEPOB MEPUOA U TPYIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB artoMHbIX sdanep. HM3ortombl. OnexktpoHsl. CTpoeHue
3JIEKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUUECKHX AeMeHTOB [leproaudeckoit cCuCTEMBI
J. W. MenneneeBa. XapakTepUCTHKAa XHWMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
[Tepnonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTU W3MEHEHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U IEPUOAAM.

3nauenue [lepuoguueckoro 3akona u Ilepuoguyeckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTuku. J[. 1. Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBS3b. KoBanentnas (momnsipHas u HEMoJIsIpHast) CBS3b.
DIEeKTPOOTPULIATETLHOCTh XUMHUECKUX 37IeMEHTOB. loHHAas CBS3b.

Crenenb  okucinenus. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIpouecchbl
OKHCJICHUS U BOCCTAaHOBJICHUS. OKUCITUTEIN U BOCCTAHOBHUTEIIU.

Xumuueckuii IKCnepumenm:

n3ydeHue oO0pas3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJCHCTBUE THUIIPOKCHIA
LMHKAa C pacTBOpaMu KUCIOT M LIEJIOYEH, IPOBEACHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPDI
OKHCIIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIMK (TOpEHUE, PEaKIIUU Pa3I0KECHHS, COSTUHEHNS).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeaMETHBIX CBS3€H MPU U3YYEHUH XMMMH B 8 KJlacce OCYLIECTBIISIETCA
yepe3 HCIOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TOHATUH, TakK U MOHATHIH,
SIBJIFOIIMXCS] CACTEMHBIMM JUIsl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOI'0 IIMKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHUS: HAay4YHbIH (akKT, TUIOTE3a, TEOpHs, 3aKOH,
aHanu3, CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIOJIEHHE,  HKCIEPUMEHT,
MOJIETUPOBaHUE, U3MEPEHNE, MOJIEIb, SIBJICHHE.

®dusuka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUN 3apsisi, BELIECTBO, TeN0, O0BbEM, arperaTtHoe
COCTOSIHUME BEIIECTBA, ra3, (hU3NYEeCKHe BEJIWYMHBI, €IUHUIIBI W3MEPEHHUs, KOCMOC, IJIaHETHI,
3B€3151, ComHIIE.

buonorus: porocunres, neixanue, 6uochepa.

l'eorpadusa: armocdepa, rumpochepa, MuHepanabl, TOpPHbIE MOPOJbI, TOJE3HBIE
MCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMUMHYeCKasl peaKust

[lepnonnueckuit 3akoH. Ilepmogmueckas cucrtema XxuMudeckux a3nemeHtoB [l WM.
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX MEPHUOAOB, Kajlvs, KaJlbLUi U HUX COEIUHEHUH B COOTBETCTBUU C
II0JIO’KEHUEM 3JIeMEHTOB B [lepuoauueckoii CUCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBSA3M. THUIBI KPUCTAIUIMUYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THUIIA KPHUCTAUIMYECKOM PEIETKM M BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKUX BeHIeCTB. XHMMHUYECKHE CBOWMCTBA
BEULIECTB, OTHOCSIIMUXCS K Pa3jIMYHBIM KjaccaM HEOPraHMYeCKHUX COEIMHEHUH, IeHeThYecKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanys XuMu4eckux peakuui Mo pa3jinyHbIM MPU3HAKaM (110 YUCIY U COCTaBy
YUaCTBYIOLIMX B pEaKUUH BELIECTB, IO TemIoBOMY H(PQeKTy, MO0 H3MEHEHHUIO CTeleHeH
OKHUCJICHHS XMMUYECKUX 3JIEMEHTOB, MO OOpaTMMOCTH, MO YYacTHUIO KaTanauzaropa). JK30- U
9HAOTEPMHUUYECKHE PEAKIINH, TEPMOXUMHUUECKUE YPABHEHUS.

[TonstTe o ckopoctu xumuyeckoil peakuuu. [Tonstre 06 0OpaTUMBIX U HEOOpPaTHMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonsatue o
karanuze. lloHdarne o XumHueckoM paBHOBecHU. DaKTOpbI, BIHAIOIIME HAa CKOPOCTh
XMMHUYECKON PEaKLMH U MOJI0KEHNE XUMUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, DSJIEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTENBbHON peakuuu. CocTaBleHHE YPABHEHMHM OKHMCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIOIb30BaHUEM METO/1a AIEKTPOHHOIO OallaHca.

Teopus 2NEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHM3M JHCCOIMAllMM BELIECTB C pa3IUYHbIMU BHJAMHU XHUMHUYECKOH CBS3H.
Crenenp auccounanuu. CuiabHbIE U ClIa0ble 3JEKTPOIUTHI.

Peakuuu monHoro oomeHa. YcinoBHUsl MPOTEKAHUS PEAKIMM MOHHOrO OOMEHa, MOJHbIE U
COKpallEHHBIE MOHHbIE ypaBHEHUs peakuuil. CBONCTBa KHUCJIOT, OCHOBAHUN U COJIEH B CBETE
NpeACTaBICHUNH 00 SJICKTPOTUTHYECKOW muccolrurannu. KadyecTBeHHbIE pPEaKIWW Ha HWOHBIL.
[TonsiTHEe 0 TUAPOIN3E COJIEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJECISMU KPUCTAJUIMYECKHUX PELIETOK HEOPraHMYECKHUX BEIECTB —
METAJUIOB M HeMeTauioB (rpaduTra W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUAa HATpHs),
UCCJIEJOBAHNE 3aBUCHUMOCTH CKOPOCTHM XMMMUYECKON pEaKkUuu OT BO3JCHCTBUS pa3IMYHBIX
(hakTOpOB, MCCIIEAOBAHUE 3JIEKTPOIPOBOJAHOCTH PACTBOPOB BEIECTB, MPOLECCA IUCCOUAINN
KUCJIOT, ILeno4ed M cosield (BO3MOYKHO MCIIOJIb30BAaHME BHUAEO MAaTepHallOB), INPOBEJCHUE
OIBITOB, WIIIOCTPUPYIOIIMUX IPU3HAKU MPOTEKaHHUs peakluil MOHHOro obmeHa (oOpa3oBaHue
ocajika, BbIJCICHME ra3a, 0Opa3oBaHME BOJbI), OIbITOB, WUIIOCTPUPYIOIUX MPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAaKIMi (FOpPEeHUE, peakiuH pa3iokKeHUs, COCAMHEHUS),
pacro3HaBaHHEe HEOPraHMYECKHX BELIECTB C TMOMOINBIO KAaYeCTBEHHBIX pEaKlui Ha HOHBI,
pelIeHNEe PKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U HX cOeIUHEHUS

OOmast xapakTepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne U (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOI€HOB.
XUMHUECKHE CBOMCTBa Ha MpuMepe XJopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTallaMH,
miesiouamu).  Xioposogopon. ConsiHas KHCIIOTa, XUMHYECKHE CBOMCTBa, MOJy4YEHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPOJa Ha OPTaHM3M uejloBeKa. Baxxnelnue Xmopuasl
U UX HaXO0XJCHUE B MIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune U (QU3NYecKUe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpO/ia U Cepbl. AJUIOTPOINHbIE MOJU(PHUKAIMK KUCIOpOJa U cepbl. XUMHUUECKUE CBOICTBa
ceprl. CepoBojopos, cTpoeHue, (U3MYEeCKHe M XUMHUYECKHe CBOWCTBA. OKCHIBI CEphl Kak
NpEeJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIOTa, (PU3NYECKHEe M XUMHUYECKHE CBOICTBa
(obmme Kak MpeACTaBUTENS Kiacca KHUCIOT U crenududeckue). XUMHUECKHE PpEaKlUu,
JeKallue B OCHOBE IPOMBIIUICHHOTO Cloco0a MolydeHus cepHoil kuciotsl. [Ipumenenue
cepHoll Kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakiys Ha cyibdar-uon. Haxoxnenue
ceppl M €€ COENMHEHUH B MpUpoAe. XHUMHUYECKOE 3arpsA3HEHHE OKpYKaIoIEH cperbl
COCIMHEHUSIMHU Ccepbl (KUCIOTHBIE NOKIH, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLICHUS.

OOmass xapakrepucTuka 31eMeHTOB VA-rpymnmbsl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTENEHH OKHCICHHA. A30T, paclpoCTpaHEHHE B MpHUpoJe, (U3NYECKUE WU
XuMHuYeckue cBoiictBa. Kpyrosopot azora B nmpupojie. AMMUax, ero pu3anieckue 1 XuMUYecKue
CBOWCTBA, MoylyyeHue u npumenenue. Coinu aMMOHUS, UX (pru3nUecKre U XUMUUYECKUE CBOMCTBA,
npumeHeHne. KayecTBeHHass peaknyss Ha MOHBI aMMOHUSA. A30THas KHCIOTA, €€ NOJy4YeHHE,
¢usnyeckue M XHMMHUYECKHE CBOMCTBa (00lIMe Kak NpeACTaBUTENs Kiacca KHUCIOT U
cnenuduueckue). lMcnonp3oBaHue HUTPATOB M COJIEH aMMOHMSI B KadyeCTBE MHHEPAJIbHBIX
ynoOpeHnii. XUMHUYecKoe 3arpsi3HeHHE OKpY’Kalolleld cpeibl COeAMHEHUSIMH a30Ta (KUCIIOTHBIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBBI U BOA0EMOB). Pocdop, algoTpoIHble MOAUPUKALNN
¢docdopa, dpuznyeckne u xummuueckue cpoiictBa. Okcua ¢ocdopa (V) u gocdopHas kuciora,
¢u3nyeckne M XUMHUYECKHE CBOMCTBA, moiydeHue. lMcmomp3oBanume ¢ochaToB B KadecTBe
MHUHEpaJIbHBIX YA00pEHUH.

OO6mas xapaktepuctuka 31eMeHTOB [VA-rpynnel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENIEHU OKHCICHUs. YTIEpOJ, alFIOTPONHbIE MOIU(BUKALIMH, PAaCIPOCTPAHEHUE B
npupojie, GU3NIecKne u XUMHIECKUE CBOMCTBA. Ancopouus. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yraepona, Ux GpU3MUEcKue U XMMHUYECKHe CBOMCTBA, IeHCTBHE Ha JKUBbIE OPraHU3MBI,
MOJIyYeHUE U NMPUMEHEHHE. DKOJOTUYECKHUE TPOOJIeMBbl, CBsi3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIOTe3a IN100aJbHOI0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIN 3(dext. YronpHas kuciora u eé
cony, WX (pU3MUECKHEe M XMMHYECKHE CBOMCTBA, MOJy4YeHHE W TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-MOHBL.  Mcmonp3oBaHue  KapOOHATOB B OBITY, MEAMLUHE,
IPOMBIIIIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKHUX BELIECTBAX KAK O COEIMHEHMAX YIiepona
(MeraH, JTaH, STWUJIEH, AallETWIEH, 3TaHOJ, IJMUEPHUH, YKCycHas Kuciora). IllpupoaHbie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, HPUPOAHBIM ra3, HeQTb), MPOAYKTHl HUX NepepadOTKU
(6eH3uH), X POJIb B OBITY ¥ MIPOMBINIIICHHOCTH. [IOHATHE 0 OMOJOTUYECKH BaXKHBIX BEIICCTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M MX pPOJM B JKM3HM ueloBeka. MarepuaabHOE €AMHCTBO
OpraHMYECKUX U HEOPraHMYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOMCTBA, MOJIY4YEHHE U IPUMEHEHHE.
CoenuHenuss kpemHusi B mpupoje. OOmue mpencraBieHus o0 okcuae kpemausa (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BAHUE B OBITY, B IPOMBIIIICHHOCTH. Baxkuelue



CTPOMTENIbHBIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [Ipobiembl
0€3011acHOTO UCIOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

n3y4eHue o0pa3lioB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHMCIIOTHI, IPOBEJACHHE
KauyeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJEHUE MPU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpaxaromue (U3NYecKue U XUMUYECKHE CBOMCTBA TajOreHOB W MX COEIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHJEOMATEpHANIOB), O3HAKOMIJIEHHE € O0pasliaMu XJIOPUAOB (TaJOr€HUIOB),
O3HaKOMJIEHHE C oOpa3llaMu cepbl U €€ COeAMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BUJ€OMATEpHaoB), HaOdIofeHHe Tpoluecca oOOYyIJIMBaHUS — caxapa TIOjA  JIeHCTBHEM
KOHILEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3yUYeHUE XMMHUYECKUX CBOMCTB pa30aBICHHON CEepHOMU
KUCJIOTHI, TPOBEJICHHE KAaueCTBEHHOM peakiuu Ha Cynb(paT-HOH U HAOIIOJeHHE NMpHU3HaKa eé
MPOTEKaHUs, 03HAKOMJICHHE C (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHUN
(BO3MO>KHO HCIIOJIb30BaHHE BUEOMATEPHATIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YI00pEHHIA,
MOJIy4eHHEe, COOMpaHue, pacrno3HaBaHUE M H3Y4YEHHE CBOMCTB aMMHaka, IpPOBEICHUE
KayeCTBEHHBIX pEaKUMi Ha HOH aMMOHMA U (ocdaT-uOH M H3y4YEeHHE MPHU3HAKOB UX
IPOTEKaHUs, B3aMMOJEHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIMYECKUX PEIETOK aiaMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aACOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YTJIEM M yCTPOMCTBOM NPOTUBOras3a, MojlyyeHue, coOupaHue, pacrno3HaBaHUe
U U3y4YEHUE CBOMICTB YIJIEKHCIIOTO rasa, MPOBEJCHHE KAaueCTBEHHBIX peakuuil Ha kapOOHAT U
CIWJIMKAaT-HOHbl M H3Y4YEHHE IPU3HAKOB MX IIPOTEKAHMs, O3HAKOMJIEHHE C TNPOAYKLHEH
CHUJIMKAaTHOM IPOMBIIUIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4y o Teme «BakHelmue
HEMETAJIJIBI U UX COCITUHEHUS.

MeTaJ/uibl M HX COeIMHEHUS

OOmast xapakTepUCTHUKA XUMHYECKUX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHUM HX
nonoxxenus B [lepronnueckont cucteMe xumudyeckux aemenToB . . Menaeneesa u crpoeHust
atoMoB. CTpoeHue MeraioB. Mertamuyeckass CBsI3b M METaNIMYeCcKas KpHUCTaUIMYECKas
pemérka. DJIEKTPOXUMHUYECKUHN psJ HanpsokeHU MerauioB. DuU3MUecKMe M XUMHYECKHE
cBoiicTBa MeTayuioB. OOIIMe crocoObl MmosyyeHust MeTaioB. [IoHsATHE O KOPPO3UM METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI KX OT KOppo3uu. CruiaBsl (CTalb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
UX MIPUMEHEHHE B OBITY U MTPOMBIIIJICHHOCTH.

[[lenoynbie MeTauibl: ookeHUe B [leproanyueckoil cucteMe XMMUYECKUX AJ1EMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE MX aTOMOB, HaXOXKJeHUE B npupone. Pusnueckue U XUMUUYECKUE
cBOiicTBa (Ha mpumepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HaTpUsl U Kanus. [Ipumenenune
IIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[[{emoyHO3eMENBbHBIE METAJUIBI MarHuil M Kajablui: MnojoxeHue B Ilepuogmueckoit
cucteMe xumudeckux sneMmeHTtoB [I. M. MeHneneeBa, CTpO€HHE KX aTOMOB, HaxOXKJIEHUE B
npupojae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusl U KaJiblusa. BaxkHedmme coeauHEHUs
KaJbIus (OKCUI, TUAPOKCU, conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

Amomunuii: nonoxenue B llepumonmyeckoil cucteme Xumuueckux syemeHToB [l U.
MeHeneeBa, CTpOEHHE aTOMa, HaX0XJAE€HHUE B npupoae. Ouznyeckre U XUMHUYECKUE CBONCTBA
amoMUHUS. AM(pOTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA AITFOMUHUSI.

Keneszo: mnonoxenue B Ilepmonunueckoid cucreme XxXuUMHUeckux snemeHtoB J[. U.
MeneneeBa, CTpOCHHE aTOMa, HaXOXKJACHHUE B npupoae. Pusznyeckrue U XMMUYECKUE CBOMCTBA
xene3a. Okcunwl, ruapokeunsl U conu skenesa (II) m xenmesa (III), mx cocraB, cBoiicTBa u
IIOJIyYECHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMh METalIOB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMH,
U3y4YEeHHUE PE3yJIbTaTOB KOPPO3UU METAJIOB (BO3MOXKHO HCIIONB30BAaHHE BHUAECOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJECHCTBUS OKCUA KaJbLUs U HATPUS C BOJOM (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIEIOBaHUE CBOWCTB >KECTKOW BOJBI, MpoOIlecca TOPEHUs Keleza B



KUCIIOpOoJe  (BO3MOXXHO  HUCIOJIb30BAaHWE  BUIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKaAHUS
Ka4eCTBEHHBIX PEaKIMii HA WOHBI: MarHus, KaJblUs, AIFOMUHUS, IMHKA, xene3a (II) u xenmesa
(III), memu (1), HaOnroieHWe U OMHMCAHME MPOIIECCOB OKPAIIUBAHUS TIAMEHH MOHAMH HATpHS,
KaJIisl U KaibIUsl (BO3MOXKHO HCIIOJIB30BAHKME BUIEOMATEPHAIIOB), UCCIEOBaHUE aM(POTEPHBIX
CBOMCTB I'HJIPOKCHUA AIFOMUHUS U TUAPOKCUIA [IUHKA, PELIEHNE DKCIIEPUMEHTAIIBHBIX 33/1a4 110
TeMme «BaxkHeme MeTamibl U UX COSTUHEHUSD.

XuMus H OKpy:KamoLas cpeia

BemectBa 1 maTepuanbsl B TOBCEIHEBHOM JKM3HU YEJIOBEKA. be3omacHoe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. [lepBas moMomp MpU XUMHUYECKHUX OXKOTrax H
OTPAaBJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKPYKArOIIel cpe/bl (MpeaenbHas TOMyCTUMAasi KOHIIEHTPALHS
Beniects, nanee — [1/1K). Ponb XxuMuu B pemieHu#N 3KOJI0THYECKUX TPOoOIIeM.

Xumuueckuii IKcnepumenm:

H3y4deHrue 00pasIoB MaTepuaoB (CTEKIIO0, CIIJIaBbI METAJUIOB, TIOJIMMEPHBIC MaTEPHUAIIb).

Mesicnpedmemmuole céazu

Peanuzanust MeXNpeaMETHBIX CBA3€H MPU U3YYEHUH XUMHUHU B 9 Kiacce OCyIIECTBIIAECTCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK © TOHSATHH,
SABJISFOIIMXCS CHCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TOHSTHS: HAy4YHbIH (aKT, THUIOTE3a, 3aKOH, TEOpHs,
aHajau3,  CHUHTE3,  Kiaccupukauus,  IMEPUOJAMYHOCTh,  HAOIIONCHHME,  OIKCIICPUMEHT,
MOJICJTMPOBAHUE, U3MEPEHHUE, MOICIIb, IBJICHHE, TAPHUKOBBIN 2P PEKT, TEXHOIOTHS, MATCPUAIIHI.

®usuka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIbI,
PAaIMOAKTUBHOCTb, MOJIEKYyJa, JJIEKTPUYECKUM 3aps, NIPOBOJHUKH, IOJYIIPOBOJHUKH,
JTUDJIEKTPUKHY, (DOTO3JIEMEHT, BEIECTBO, TeJI0, 00BEM, arperarHoe COCTOSTHHE BElIecTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpHUCTAJUIMUECKas pEmETKa, CIUIaBbl, (U3UYECKHe BEJIMYUHBI,
€IMHUIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢orocuntes, npixanue, O6mochepa, 3KocHcTeMa, MUHEpalbHbIE yI0OpeHwUs,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, IUTATEJILHBIE BEILIECTBA.

l'eorpacdusa: armocdhepa, rtumpochepa, MuHEpandbl, TOPHBIE TOPOJBI, TOJE3HBIE
MCKOTIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUASA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTpaMMbl OCHOBHOTO 00IIero o0Opa3oBaHus
JOCTUT'aOTCA B XO/JI€ O6yquI/I${ XUMHHU B €IUHCTBE y‘IG6HOI>i ¥ BOCITUTATEIILHOM ACATCIIBHOCTHU B
COOTBETCTBUM C  TPAJAULHOHHBIMU POCCHUHCKMMM  COLMOKYJBTYPHBIMM UM  JyXOBHO-
HpPaBCTBCHHBIMU HCHHOCTAMMH, NMPHUHATHEIMU B 06IIIeCTBe npaBujIaMM U HOpMaMH IOBCIACHUA U
CIOCOOCTBYIOT MpoIieccaM CaMOIIO3HAHMSA, CAMOPA3BUTHUS M COLIMAIM3ALNN 00YYarOIUXCS.

JImaHOCTHEBIE PE3YIBbTATEI OTPAXKAIOT TOTOBHOCTH 06yqalonmxcs[ PYKOBOACTBOBATHCA
CUCTEMOM NO3UTHBHBIX LICHHOCTHBIX OPHEHTALUN M PAaCUIMPEHUE OIbITa IEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA:

LIEHHOCTHOI'O OTHOIIEHUA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIIMI0, TIOHUMAaHMSA 3HA4YeHHUs XMMHUYECKOM HAayKd B JKM3HM COBPEMEHHOTO OOILEeCTBa,
CIIOCOOHOCTH BJIaJIETh JIOCTOBEPHON MHGpOpManueil 0 MepeoBbIX TOCTHKEHHUSIX U OTKPBITHSIX
MHUPOBOM M OTE€UYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMAX 00 yCTpoiicTBe
MUpa U oOlIEeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHUS:

MMPpEACTAaBJICHHUA O COLUAJIBHBIX HOpMax M IIpaBUIaX MEKINYHOCTHBIX OTHOIIECHUH B
KOJUIEKTUBE, KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B OO0IIECTBEHHO II0JIE3HOM,
y4eOHOUCCIIeI0BAaTENbCKOW, TBOPYECKOM M JIPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOPa3HOI COBMECTHOM /1€ TEIbHOCTH MPH BBIIIOJHEHUN yUeOHBIX, I03HABATENbHBIX 3a/1a4,
BBITIOJIHCHUHU XHUMHWYCCKHUX OSKCIICPUMCHTOB, CO3JaHHUN y‘-Ie6HI>IX IMPOCKTOB, CTPEMIICHHA K
B3aMMOIIOHMMAHUIO0 M B3aMMOIOMOIIM B Ipoliecce 3TOW yuyeOHOM esTeIbHOCTH, TOTOBHOCTU
OILICHUBATh CBOE NMOBCACHUEC W IIOCTYIIKHM CBOUX TOBapI/IHIGﬁ C MO3WIMKU HPABCTBCHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEICTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTI'0 NO3HAHMA:

MHUPOBO33PEHUYECKUE  NPEICTABICHUSA O  BEIIECTBE UM  XMMHMUYECKOM  pEaKiuH,
COOTBETCTBYIOII[UE COBPEMEHHOMY YPOBHIO Pa3sBUTHUS HAYKHM M COCTABIAIOIINE OCHOBY JUIA
NOHUMaHMA  CYIIHOCTH HAyyHOW KAapTHHbI MHpa, NpPEACTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPO/bI, B3aUMOCBA35IX YEJIOBEKa C MPUPOJHON Cpeoi, O posin
XMMHUU B MIO3HAHUM 3THX 3aKOHOMEPHOCTEH;

IMO3HAaBATCJIbHBIC MOTHUBLBI, HAIIPABJICHHBLIC Ha IIOJIYUYCHHEC HOBBIX 3HAaHUHA TI0 XHUMHH,
HeoOXoIuMble Uil OOBSCHEHHs HaOJI0JaeMbIX IIPOLECCOB W SBJICHUH, IO3HABATENbHOM,
MH(POPMALMOHHOW M YUTATEIHCKON KYJIBTYpBI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIHbHOM paObOTHI
C y4yeOHBIMHM TEKCTaMH, CIIPAaBOYHOH JHUTEpaTypod, AOCTYNHBIMH TEXHHYECKUMHU CPEICTBAMU
WH(POPMAITMOHHBIX TEXHOJIOTHH;

UHTEepec K OOy4YeHHMIO M TO3HAHUIO, JIIOOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHuI0, IPOEKTHOM U HCCIEA0BATEIbCKON JEATENBHOCTH, K OCO3HAaHHOMY BbIOOpY
HaNpaBJIEHHOCTH U YPOBHsI 00y4€HUs B JaJIbHEHIEeM;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHME IIEHHOCTU JKWU3HH, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 370pOBBIO,
YCTAaHOBKM Ha 37I0POBBIM 00pa3 JKW3HU, OCO3HAHHME IIOCIEACTBUNA W HENpPUSATHE BPETHBIX
NpUBbIUEK (YHOTpeOJIEHUsT aJKorojs, HapKOTHKOB, KYpeHMs), HEOOXOAMMOCTU COOIOACHUS
paBwJI OE30MaCHOCTH TPH OOpAIIEHUH C XWMHYECKHMMH BEIIECTBAMU B OBITY H pealbHOU
KHU3HH;

5) TpyA0OBOro BOCIMTAHUS:

UHTEpEC K MPAKTUYECKOMY M3YUYEeHHUIO NMpodeccuil 1 Tpyia pa3inyHoOro poja, yBakeHHe K
TPpyAy MW pe3yjiabTaTaM TPYAOBOM JEATEIIBHOCTH, B TOM YHUCJIE Ha OCHOBE IPUMEHEHHUS
IOPEAMETHBIX 3HAaHWM 1O XWMHUHM, OCO3HAaHHBIH BbIOOp WHAMBUAYAIBHOM TpaeKTOpUU



IOpOJOJKEeHNUsT O00pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHol nmpodeccuoHaNbHON NeATeIbHOCTH U
pa3BUTHs HEOOXOAUMBIX YMEHH, TOTOBHOCTh a/IalTUPOBATHCS B MPO(heCcCHOHAIBHOM cpee;

6) IK0JIOTMYeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKHU I11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIEeCTBOBaHMs, MOHUMaHUE IIEHHOCTH 370pPOBOr0 U Oe30macHOro obpasa »KU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3J0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/IEHHUs paBUil O€30MacHOTo MOBEACHUS IpU paboTe ¢ BelllecTBaMH,
a TaK)KE B CUTYalMUsX, YTPOXKAIOIINX 340POBbIO U JKU3HHU JIOACH;

CIIOCOOHOCTH MPHUMEHSATHh 3HAHUS, IMOJydyaeMble NpU HM3YyYEHUH XUMHH, JUIS pelleHus
3a/1a4, CBSI3aHHBIX C OKPYXKaroIled PUPOAHON CPEOil, sl TIOBBIIEHHUS YPOBHS dKOJIOTMYECKON
KyJbTYpPBbl, OCO3HAaHHUS INI00ATLHOTO XapaKTepa 3KOJOTHYECKHUX MPOoOJIeM U MyTell MX pelleHus
IIOCPEACTBOM METOJIOB XMMHH, HKOJIOTHUECKOTO MBILUIEHHS, YMEHHSI PyKOBOJICTBOBATHCS UM B
[T03HABATEJIbHOW, KOMMYHHKAaTUBHOM U COLIMAIBHON ITPaKTHKE.

METANPEJMETHBIE PE3YJIbTATbHI

B cocrtaBe MertanpenMeTHBIX pe3yJbTaTOB BBIAEISIOT 3HAYMMbIE A (OPMHUPOBAHUSA
MHUPOBO33PEHUs OOILIEHAay4YHble MOHATHS (3aKOH, TEOpHs, MPUHILIMII, TUNOTe3a, (HaKT, CUCTEMA,
IPOLIECC, IKCIIEPUMEHT U JPYTroe€.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHbIX YYEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPEeAMETOB (pOpMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HAyYHOW KapTHMHE MHpa, U yHHMBEpCalbHble YUeOHbIE NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PETyJATHUBHBIE), KOTOpbIE OOECIeYMBAaIOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUTAHUPOBAHUIO M OCYILECTBICHUIO YUEOHOM e TEIbHOCTH.

Ilo3naBaTenbHBIC YHHBeEPCAIbHbIC Y4eOHbIE JeHCTBUSA

Ba3zoBble jornyeckue geiicTBus:

YMEHMSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOIO MBIIUIEHUS IIPU OCBOCHUU 3HAHMM:
pacKpbIBaTh CMBICA XUMHYECKMX TMOHATHH  (BBIIEISATH UX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C JPYTUMH MOHATUAMH), UCHOIB30BATh MOHATHUS JJIs1 OOBSICHEHUS
OTIENbHBIX (DAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUM Ul KiacCU(pUKALUU
XMMHYECKHX BEILECTB U XMMHUECKHUX PEaKLUi, yCTAHABINBATh IPUYMHHO-CIICICTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3yU€HUsl, CTPOUTH JIOTUUECKUE pacCyk/1eHUsl (MHAYKTUBHBIE, 1€JyKTUBHbIE,
10 QHAJIOTUH), 1€1aTh BBIBOABI U 3aKIIIOUECHHUS;

yMEHHE MPUMEHTHh B IMpoliecce NMO3HAHMs MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, HPeoOpa3oBbIBATH HIMPOKO
IPUMEHSEMbIE B XUMHUU MOJIEJIbHbBIE MPEACTABICHUS — XUMUUECKHI 3HaK (CUMBOJI 3JIEMEHTA),
XUMHYecKass (GopMysla M YypaBHEHHE XHMHUYECKOM peakuud — TpH PpELIeHHH YydeOHo-
NO3HABATEJIbHBIX 3aJady, C Y4YETOM OTHUX MOJENBHBIX IMPEJICTaBICHUH BBIABIATE U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3yYaeMbIX OOBEKTOB — XMMHUECKUX BELIECTB U
XAMHAYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICJACTBEHHBIE CBS3U H
NPOTUBOPEUHSI B U3y4aeMbIX MTPOLIECCAX U ABICHHUSAX.

Ba3oBble nccienoBarejbckne 1eHCTBUA:

YMEHHUE HCIOJb30BaTh MOCTABJIEHHBIE BOIPOCHl B KAayeCTBE MHCTPYMEHTAa IMO3HAHUSA, a
TaKkK€ B KayeCTBE OCHOBBI il (OPMUPOBAHUS TUIOTE3bl 10 MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUH;

IpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3alMM M MPOBEACHHUIO YUYEHHUYECKHX
9KCHEPUMEHTOB, YMEHHE HaOII01aTh 3@ X0/10M MPOLecca, CAMOCTOSTEIbHO IPOrHO3UPOBATh €T0
pe3ynbTar, (HopMyIUpOBaTh OOOOIICHHS W BBIBOJBI IO PE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
UCCIIEI0BaHMsl, COCTABIIATh OTYET O MPOJIETaHHON padoTe.

Pa6ora ¢ undopmanmeii:

yMEHUE BbIOUpAaTh, aHAJIU3UPOBATh U HHTEPIPETUPOBATh UH(OPMALIMIO PA3IUUHBIX BUI0B
¥ QOpM MpEACTaBICHHS, TOTYYaeMyI0 M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa



XMMHUYECKOTO COJIpKaHus, CIpaBOYHbIE 10ocoOus, pecypchl HHTepHeTa), KpPUTHUYECKH
OILICHHUBAThH MTPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSATh Pa3IMuHble METO/IbI U 3aMpPOChl MPU MOUCKE U 0TOOpe nHpOopMaluu U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOAMMBIX ISl BBINIOJIHEHUS yU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTIpeNIeIEHHOr0 THUMa, MPHOOpETeHue OIblTa B 00JacTH HCIOJB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJIbTYpO aKTUBHOTO MCIIOJIb30BaHMS Pa3IMUHbIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIbHYI0 (OpMYy THpeAcTaBICHUS
nH(pOpMallMd ¥ WJUTIOCTPUPOBATH pelIaeMble 3aJaud HECIOKHBIMH CXeMaMH, AMarpaMMaMH,
Opyrumu popmamu rpauku U ©X KOMOMHALUSAMU;

yMEHHE HCMOJIb30BaTh W aHAJIM3UPOBATh B Ipolecce y4yeOHOW M HCCIeA0BaTEIbCKOM
NesITeIbHOCTH HH(POPMALIHIO O BIMSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY>KaIOLIEe MPUPOTHON CPEIBI.

KoMmyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIE JeHCTBHSA:

YMEHHsI 3aJaBaTh BOIPOCH (B XoJe Juaiora M (Miu) AMCKYCCHH) IO CYILIECTBY
oOcyxmaeMoil TeMmbl, (HOPMYIUPOBATh CBOM MPEJIOKEHUS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHMSI IPEACTABIIATD MOJyUYEHHBIE PE3YJIbTAThI I03HABATENBHOMN AESITEILHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3CHTALUI0 PE3yJbTaTOB BBIIOJHEHUS XHUMHUYECKOTO
JKCHEepUMeHTa (JabopaTOPHOIrO OmbITa, J1a0OpPaTOpHOM pPabOTHI MO HCCIEAOBAaHHIO CBOMCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

YMEHHUSI y4eOHOrO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABAaTEIbHOM U
UCCJIEIOBATENIBCKON NI€ATENbHOCTH MPU PEUICHUH BO3HUKAIOMIMX MpOOJeM Ha OCHOBE yuéTa
O0IIMX HMHTEPECOB U COTJacoBaHMs MO3ULUH (00CyXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBbI», KOOPAHHALIMSA COBMECTHBIX JEUCTBUM, OINpe/ie]IeHe KPUTEPUEB 110 OLIEHKE KayecTBa
BBITIOJTHEHHON paOOTHI U IPyTHE).

PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiicCTBUA:

YMEHHME CAMOCTOATEIBHO ONPENENATh LEIU ACSITEIbHOCTH, IIAHUPOBATh, OCYLECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HauOonee dS(QeKkTuBHbIE CrMOCOObI  pelleHHss y4eOHbIX W [O3HABaTelbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIH KOPPEKTUPOBATh NPEIJIOKECHHBIA QJITOPUTM JEHCTBUM IpU
BBIMOJIHEHUM 33/1aHUil ¢ y4€TOM TMOJIyuyeHHMs HOBBIX 3HAaHMH 00 H3y4daeMbIX OOBEKTax —
BEIIECTBaX U PEAKIMIX, OLIEHUBATh COOTBETCTBUE IMOJIyYEHHOTO pe3yJIbTaTa 3asiBJICHHOM LU,
YMEHHE UCII0JIB30BATh U aHAJIIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbI€ B YCIIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3ysbTaTOB IO OCBOEHHUIO OO0S3aTENBHOIO COJCpKaHMA,
YCTaHOBJICHHOTO JaHHOW (exepanbHON pabodell MporpaMMoOH, BBIIENSIOT: OCBOCHHBIC
0o0yyarolMMHUCs Hay4yHbIE€ 3HAaHUS, YMEHHUS U CIOCOObI IeMCTBUI, BUABI JESITEIBHOCTH IO
IOJyYEHUIO HOBOTO 3HAHUS, €ro HHTEpHpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHUIO B
Pa3INYHbIX YYEOHBIX U HOBBIX CUTYalHsX.

K xonmy oOydenust B 8 kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUYAIOLIUXCS YMEHUH:

®  pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHATUN: aTOM, MOJIEKyJa, XUMUYECKUN

9JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMeCh (OJHOpPOAHAs U
HEOJIHOpPO/IHAs), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJISIpHas Macca,
KOJINYECTBO BEILECTBA, MOJb, MOJISIpHas Macca, MaccoBas J0Ji XHMHUYECKOTro
JJIEMEHTAa B COEAMHEHMM, MOJISIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAHME, COJIb,
JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKas peakius, Kiaccuduxanus
peakuuii: peakliui COeAMHEHNUs], pEaKLUU Pa3IoKEHUs], PEaK[UU 3aMELICHUs, PEaKIU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEaKLMU, TEINIOBOM A HEKT peaklny, sApo aToMa,
AJICKTPOHHBIN CJIOW aroMma, aTOMHas OpOuTalb, PaguyC aroMa, XUMHUYECKas CBS3b,



NOJIIpHAsl M HENOJIApHasi KOBAJIECHTHAsl CBSA3b, MOHHASI CBSI3b, MOH, KAaTUOH, aHWOH,
pacTBoOp, MaccoBas 70715 BellecTBa (IPOLEHTHAsI KOHLIEHTPAlKs) B PaCTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHMX MOHATUH M NPUMEHATH 3TU
MOHSITUS ITPU ONUCAHUH BELLIECTB U UX MPEBPAIICHU;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY JUIi COCTaBlIeHHs (OpMyN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OTIpeNieNIATh BaJICHTHOCTh AaTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHHSX, CTENEHb
OKHUCJIGHHS DJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNleIEHHOMY KJIacCy COEIMHEHMH 1o QopMysiaM, BHJ XUMHUECKOW CBS3U
(koBaJIeHTHasl U1 HOHHAs) B HEOPraHMYECKUX COCTUHEHMSIX;

packpbsiBaTh cMblca llepuoanueckoro 3akona . . MenneneeBa: n1eMOHCTpUPOBATH
MOHUMAaHUE TMEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nojo)keHuss B Ilepumonmyeckoil cucreMe, 3aKOHOB COXPAaHEHHS MacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHsI, 3aKOHAa ABOTaJipo;

ONHKCBHIBaTh M XapakTepuzoBaTh TabmuuHyio Qopmy Ileproanyeckoir cucrembl
XUMHYECKHX DJIEMEHTOB: pPa3jinyaTh MOHATUS «rJaBHas moArpynmna (A-rpynma)» u
«mobounass mnoarpynmna (b-rpynma)», Manble U OonblIMEe NEPUOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMetoTcs B Tabnuue «lleprognueckast cuctemMa XUMHYECKHX
anemeHToB [l. Y. MenneneeBay ¢ UMCIOBBIMU XapaKTEPUCTUKAMU CTPOECHMSI aTOMOB
XUMHYECKHX D3JIEMEHTOB (COCTaB W 3apsii sAapa, oOOIIee 4YHUCIO D3JIEKTPOHOB H
pacripeie/IeHUe UX I10 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XMMUUYECKHE AJIEMEHTbI, HEOPraHUYECKHE BEIEeCTBA, XUMUYECKUE
peakuuyu (II0 YKMCIy M COCTaBy YYacTBYIOIIMX B PEAKLUU BELIECTB, 110 TEIIOBOMY
shdexty);

XapakTepu3oBaTh (OMMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3JIMYHBIX
KJIaCCOB, MOJTBEpXKJash  ONKUCAaHUWE TMpPUMEpPaMHM  MOJIEKYJSIPHBIX  ypaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMSI XUMUYECKUX IIPEBPALICHUN B Pa3IMYHBIX yCIOBUIX;
BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 JIeMEHTa 1Mo (popMyJie COeTUHEHUsI, MAaCCOBYIO JIOJII0 BEIIECTBA B
pacTBoOpe, MPOBOJIUTH PACUETHI IO YPABHEHNIO XUMHUUECKON PEaKIIHH;

NPUMEHATH OCHOBHBIE OMEpAIMU MBICIUTENHHON NEATEeIbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHNE, CUCTEeMAaTH3AIHNIO0, KIAaCCU()UKALUIO, BBISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H — ISl M3YYEHUS CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIIUM,
€CTECTBEHHO-Hay4YHbIE€  METOJAbl  MO3HaHUS  —  HAOJMIOJEHHe,  H3MEpEHHue,
MOJIeJTMPOBAHUE, SKCTIEPUMEHT (peabHbIi U MBICTICHHBIN);

cleloBaTh IpaBWIaM IOJb30BAaHUS XUMHYECKOW TMOCyloll U J1abopaTOpHBIM
o0opysoBaHHEM, a TaKXkKe IMpaBWJIaM OOpAIlEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX ONBITOB 10 MOJTYUYEHHUIO
U coOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C ONMPEAEIEHHON MAacCOBOM JT0JIEN pACTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH
U TIPOBOJAUTH XUMHUYECKHE DKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIeNoueh U
KHCJIOT C TIOMOIIIbIO HHIUKATOPOB (JTaKMYC, PeHOIPTAICHH, METUIIOPAHK U APYyTHE).

K koHuy oOydeHus B 9 kiacce IpeIMETHbIE pe3yibTaThl Ha GA30BOM YpOBHE JOJKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IMOHATUN: XUMHUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEILECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTD, CTCIICHb OKHUCIICHHs, XMMHUYECKas peaKkuus, XUMHUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiyuu, MOJIb, MOJISIPHBIH 00BEM, PacTBOP, AIIEKTPOIUTHI,
HE3JICKTPOJIUTBI, JIEKTPOJIUTUYECKAs JUCCOLMAIMs, peaklUud HOHHOro oOOMeHa,



KaTaJln3aTop, XHWMHUYECKOe paBHOBecHe, OOpaTuMble M HeOoOpaTUMble peakiHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUH,  OKHUCIUTEIb,  BOCCTAaHOBUTEIIb,
OKHCJICHME M BOCCTaHOBJCHHE, AJIOTPONUs, aM(pOTEepHOCTh, XMMHYECKas CBS3b
(KoBaJIeHTHasi, HOHHas, MeTaJsIM4yecKas), KpUCTAJUIMUECKas peméTka, KOppo3us
METAJIJIOB, CIUIABbI, CKOPOCTb XMMHMYECKOM peakluu, MpeneiabHO JIOIyCcTUMas
koHnenTpauus [1JIK BemecTsa;

WIUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHMX MOHATUH M NPUMEHATH 3TU
MOHSITHS MTPU ONUCAHUH BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY Ui COCTaBlIeHHs (OpMyN BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACHATh BaJEHTHOCTh M CTENEHb OKUCIEHHS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEUIECTB K OMNPEICIEHHOMY
KJaccy COeIMHEHHH Mo (opmyiiaMm, BHJI XMMHUYECKOH CBS3U (KOBaJeHTHAas, MOHHAs,
METaJIJIM4ecKasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHA 1O XUMHYECKOU
dopmyre, xapakTep cpelbl B BOAHBIX PAacTBOpPaxX HEOPraHWYECKUX COEIMHEHUH, THUI
KPUCTAIIIMYECKON pEeIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblch Ilepuoanueckoro 3akona JI. 1. MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHME: OIMUCHIBATh M XapakTepu3oBaTh TaOnuunyo dGopmy [leprogunueckoit
CHUCTEMBbl XMMMYECKHX OHJIEMEHTOB: pasivuaTh MOHATHA «rJaBHas mnoxarpymma (A-
rpynna)» u «mnoboynas mnoarpynmna (b-rpynma)», manele U GoJbplIMe NEPHOJBI,
COOTHOCUTh 0003HAu€HUs, KOTOpblE HUMEIOTCS B MEPUOAMYECKOW Tabmule, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsij sizpa, o01ee YUCIo IEKTPOHOB U pacIpeieIeHUue UX 10 JIEKTPOHHBIM CJI05M),
OOBSACHATH O0OIKME 3aKOHOMEPHOCTM B HW3MEHEHHHU CBOWMCTB JJIEMEHTOB U HX
COEJIMHEHUI B IpEJeNax MajblX IIEPUOJOB U TJIABHBIX MOArPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJaccu(UIUPOBaTh XMMUYECKHE 3JIEMEHThl, HEOPraHUYECKHE BEIeCTBA, XUMUYECKHE
peakuuu (10 YHUCIy U COCTaBy Y4YaCTBYIOUIMX B PEaKUUU BEILECTB, MO TEIJIOBOMY
3¢ exTy, 10 UBMEHEHHUIO CTETIEHEH OKUCIIEHUS] XUMHUECKUX AJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) OOLIME U CHEHU(PUUECKHMEe XUMHUYECKHE CBOWCTBa
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPXKAAs ONIUCAHUE NIPUMEPAMHU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPaBHEHUS DJIEKTPOIMTUYECKON JUCCOLMALMU KUCIIOT, LIEJIOUEN U COJIEH,
MIOJIHBIE U COKpALIEHHbIE YPAaBHEHUS! PEaKIMi HOHHOIO OOMEHa, YpaBHEHUS peaklni,
NOJATBEPXKJAIOIINX CYLIECTBOBAHME TE€HETUYECKOM CBA3M MEXAYy BEIECTBAMU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHUI IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa dTHX peaKluii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOECHMS, BO3MOXHOCTHU
POTEKaHUsI XMMUYECKUX MPEBPAILEHUH B pa3InYHbIX YCIOBHUSAX;

BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIEMEHTa 0 (opMyJsie COeTMHEHNs, MACCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, IPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUUYECKON peakLinu;

coOnrofarh TMpaBWia [OJNb30BAaHUS XMMHUYECKOM MOCyloll u  J1abopaTOpHBIM
o0opy0BaHUEM, a TaKKe IpaBHUa OOpaIleHUs C BEUIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSAMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX ONBITOB 10 MOJIYUYEHHUIO
U cOOMpaHHUIO Ia3000pa3HbIX BEIIECTB (aMMHUaKa U yIJIEKHCIIOro rasa);

IPOBOAMUTH PEAKLMU, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB PAa3JIMYHBIX BELIECTB!
pacro3HaBaTh OINBITHBIM IYTEM XJIOpUI-, OpoMuA-, MOAWUI-, KapOoHaT-, docdart-,
CHIIMKAT-, Cynb(daT-, THIPOKCHA-UOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;



IPUMEHATH OCHOBHBIE ONEpPALMU MBICIUTEIBbHON IEATEIbHOCTH — AHAJIU3 U CUHTE3,
CpaBHEHME, 0000IleHne, CHCTEeMAaTHU3allUi0, BBIABICHUE MPUUYNHHO-CIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHMs] CBOMCTB BEIECTB U XMUMHMUYECKHUX DEAKIMM, €CTECTBEHHO-
Hay4yHble METOJbl TO3HAaHUS — HaONIOJIeHHWEe, W3MEPEHHEe, MOJECIUPOBAHUE,
9KCHEPUMEHT (peabHbIM U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJsinyecTBO yacoB
Ne HaumeHnoBanue pa3uesion K n DuiekTpOoHHbBIE (UG POBHIE)
/I | ¥ TeM NporpamMmsl Bcero OHTPO.ILHBIE PaKTHiecKue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTbI
Pasjea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
XuMus — BakHas 00J1aCTh
€CTECTBO3HAHUSA U
1.1 . 5 2 https://m.edsoo0.ru/YNVIX660G
PaKTUYECKON
JeSITEJIbHOCTH YeJIOBEKa
BemecTBa u xummnieckue
1.2 Hl 15 1 https://m.edsoo.ru/ONNXRI1VFO
peakuuu
Hroro no pazaeny 20

Pasznes 2. BaxkHeiilme npeacTaBuTe/ I HEOPraHU4eCKUX BellecTB

2.1 Bosnyx. Kuczopox. 6 https://m.edsoo.ru/D5SBORTY30
TTousatue 06 okcugax

2o | Bomopox lowsmie o 8 1 https://m.eds00.ru/5D61JZ6PS
KHUCJIOTAaX U COJISIX

2.3 Bona. Pactsoper. Tonsrie 5 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHUAX
OCHOBHBIE KJI1aCChI

2.4 HEOPraHMYECKUX 11 1 1 https://m.eds00.ru/0OTSASMOWT
COCIUHEHUN

Hroro no pazaeny 30

Paznen 3. llepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3j1eMeHToB /[. U. MenaeseeBa. Ctpoenue
aroMoB. XumMHn4eckasi CBsi3b. OKHCJINTEIbLHO-BOCCTAHOBUTEIbHbIE PeaKIUU

[lepuonnueckuii 3aK0H U
3.1 [Tepuoauueckast cucrema 7 https://m.edsoo.ru/TCBJIBVWEFZ
XUMHYECKHX 3JIeMeHTOB /1.




N. Menneneesa. Ctpoenue
aToma

Xumuueckas CBA3b.
OKHUCITUTETBHO-

3.2 8 https://m.edsoo.ru/F6AOASDPF
BOCCTaHOBHTEIIbHBIC
peaxiuu
HWroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOE BpeMs 3 https://m.edsoo.ru/KQBD02J69
OBHIEE KOJIMYECTBO YACOB 68

110 ITIPOTPAMME




9 KJIACC

Ne
/o

Koan4yecTBo 4acoB

HaumenoBanue pa3ieiios
U TeM NMPOrpamMmMbl

KonTtposbHbie

Bcero
padoThI

IIpakTuyeckue
padoTbI

JuieKTpOHHBIE (UG poBbIe)
o0pa3oBaTe/bHbIE Pecypchl

Pa3pean 1. BemecTBo 1 XUMH4YeCKHE

peakmuu

1.1

[ToBTOpenue u yriryonenue
3HAaHUM OCHOBHBIX Pa3/eiIoB
Kypca 8 Kiiacca

5 1

https://m.edsoo.ru/EQETUT357

1.2

OCHOBHBIE 3aKOHOMEPHOCTH
XUMHUYECKUX PEaKIUi

https://m.edsoo.ru/AFN4L. WG7U

1.3

DIEKTPONUTHYECKAS
nuccormanusg. XuMU4ecKue
pEaKIMU B paCTBOPAX

https://m.edsoo.ru/KODURS0VV

Htoro no pazneny

17

Paznen 2. HemeTajibl 1 UX COeAUHEHUSA

2.1

OO61mas xapakTepucTHKa
XUMHUYECKHX JIEMEHTOB
VIIA-rpynnsl. ['agorenst

https://m.edso0o.ru/ZTN1F700I1

2.2

OO01as xapakTepucTHKa
XMMHYECKUX 3JIEMEHTOB
VIA-rpynmnsl. Cepa u eé
COE/IMHEHUS

https://m.edsoo.ru/P3IDHMFEFB09

23

OO01mmast xapaKTepUCTHKA
XUMHYECKHX IJIEMEHTOB
VA-rpymmsl. A30T, pocdop
U X COCTUHEHUS

https://m.edsoo.ru/VOXDOUX?2S

2.4

OO1m1as xapakTepUCTHKA
XMUMHUYECKHX JIEMEHTOB
IVA-rpynnel. Yraepon u

erMHI/Iﬁ 1 UX COCIMHCHUS

https://m.edsoo.ru/JPJ200VIJX




Hroro no pazaeny 25

Pa3gen 3. MeTaJIbI M UX COCIUHEHU S

3.1 OO01111€e cBOIMICTBA METAIIJIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxcueliume MeTautbl u ux 16 1 2 https://m.edsoo.ru/EFKQWI9HZI
COEIMHEHNS
Hroro no paszneny 20
Paznen 4. Xumusi 4 OKpyKa0Iias cpeaa
4.1 Bewmecrsa u matepuansi B 3 https://m.edsoo.ru/TENBWEF7Y
JKM3HHU YET0BEKA
Hroro no pazneny 3
PezepBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB 68 4 7
10 ITIPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Ne Tema vDOKa KOHquCTB(I)anCOB i Hara DJIeKTPOHHbIE N (poBbIE
n/n P Bcero OHTPOJBHbIC paKTHaecKue u3ydeHusi | oOpa3zoBaTe/ibHbIE pecypchl
padoTbl padoThI
[Ipenmet xumuun. Ponp xumuu B
1 JKU3HM YesioBeka. Temna u 1 https://m.edso0.ru/L62DS2CZR
BEIICCTBA
2 TousTie o MeToaX MO3HAHMA 1 https://m.eds00.ru/9ZJAEW050
B XUMHH
[IpaxTuueckas padora Ne 1
«IIpaBuna paboTsl B
3 1abopaTOpUu U MPUEMBI 1 https://m.edsoo.ru/LSEW4353D
oOparieHus ¢ 1abopaTOPHBIM
000pyI0BaHUE M)
4 "MCTHIE BELIECTBA M CMECH. . 1 https://m.edsoo.rt/6TME21FW8
CrniocoOslI pa3aeneHus cMmeceit
[IpakTuueckas padora Ne 2
5 «Pasnenenne cmecei (na . 1 https://m.eds00.ru/K3LSSMCRY
npUMepe OYNCTKHU MOBAPEHHON
COJIH)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTBS8
XUMUYECKUE IIEMEHTBI. 3HAKH
7 (CUMBOJIBI) XHMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
DJIEMEHTOB
8 [IpocThie U CIOXHBIC BEIIECTBA 1 https://m.edsoo0.ru/DXJIBSTJ95
9 ATOMHO-MOJICKYJISIPHOE YUCHHUE 1 https://m.edsoo.ru/IMOBJ3QZ5
3aKOH MOCTOSIHCTBA COCTaBa
10 BEIIECTB. XHMHECKas 1 https://m.eds00.ru/IMC496FX6
dbopmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHX JIEMESHTOB




11

OrtHOCUTENbHAA aTOMHAS
macca. OTHOCUTEIbHAS
MOJICKYJISIpHAsE Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COEIMHEHUU

https://m.edsoo.ru/GHV58QMVE

13

KomnnuectBo BemecTBa. MoJIb.
MougsipHast macca

https://m.edso0o0.ru/368UNLS5Y?2

14

duznueckue 1 XUMUYECKUE
sBJICHUS. XUMUYECKas peaKius

https://m.edsoo.ru/YZM8S6ATH

15

[Ipr3Haku u ycioBus
MMPOTCKAHUA XUMHUYCCKUX
peaKuuii

https://m.edsoo.ru/N6DVNJK Q5

16

3aK0oH COXpaHEHUsT MaCChl
BEIIECTB. XUMUYECKUE
ypaBHEHUSA

https://m.edsoo.ru/M8DS4IHVM

17

Brrauciaennst KoJImyecTBa,
Macchl BEIIECTBA 110
YPaBHEHUSAM XUMUYECKUX
peakuun

https://m.edsoo.ru/LUYQU3EQE

18

Knaccudukanus XuMHu4ecKkux
peakiuii (CoeTMHeHus,
pa3IoXKeHUs, 3aMeIleHus,
obmeHa)

https://m.edsoo.ru/L480O7LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHnukiIoneauct. O0o0mEeHue
cUCTeMaTu3alus 3HaHu!

https://m.edsoo.ru/PIWARH3AB

20

Kontponsnas padora Nel mo
TeMme «BermmecTBa n xuMuueckue
peaKIum

https://m.edsoo.ru/ON62SNERU

21

Bo3agyx — cmech razos. Cocras
Bo3ayxa. Kucinopon — snmemeHT
u pocroe BeuiecTBo. O30H

https://m.eds0o0.ru/XONONRN1P




22

Ou3nuecKue U XHMUIECKHE
CBOMCTBA KUCIIOpOJia (PeaKkuu
okucieHus, ropenue). [lonstue
00 okcuaax

https://m.edsoo.ru/FBS1JRKMB

23

CriocoOb!I moTydeHust
KHCJIOPOJIa B JIA0OPATOPUU H
TPOMBIILICHHOCTH.
[IpumeHeHne kucnopoaa

https://m.edsoo.ru/VIWB6A2RD

24

TennoBoit 3¢ ekt XuMUIecKoit
pEaKIuH, TIOHITHE O
TEPMOXUMHUYECKOM ypaBHEHHH,
9K30- ¥ SHJIOTCPMHUUECKHX
peaKmusax

https://m.edsoo.ru/PNMKJZHKX

25

Tornuso (HedTh, yrois u
MeTaH). 3arps3HeHHE BO3AyXa,
CIIOCOOBI €ro MPeA0TBPAICHHUS

https://m.edsoo.ru/USNYSUUW?2

26

[IpaxTuyeckas padora Ne 3 o
teme «llonydyenue u cobupanue
KHCJIOPO/1a, U3yYeHHE €T
CBOMCTB»

https://m.edsoo.ru/5516UHX3R

27

Bopopon — snemMeHT u
IIPOCTOE BELIECTBO.
HaxoxaeHnue B mpupoie

https://m.edsoo.ru/ WD392ACWB

28

dum3nyeckre 1 XUMHUUECKHE
CBOICTBa BOJOPO/A.
[IpumeHneHnne Bogopoaa

https://m.eds00.ru/0SZ28459R

29

TloHATHE O KUCIIOTAaX U COIIX

https://m.edsoo.ru/TMWNIV(C43

30

CriocoObI oryueHust BOA0PoIa
B JabopaTopuu

https://m.eds00.ru/C9TO9UCIP

31

[Ipaktuueckas padota Ne 4 mo
teme «llonydyenue u cobupanue
BOJIOPOJIa, U3YUYECHHE €TI0
CBOMCTBY»

https://m.edso00.ru/SS3IWAX33K




32

MounsipHbiii 00BEM ra3oB. 3aKOH
ABoraapo

https://m.edsoo0.ru/M3KSO10QDQ

33

Brruncnenus o0béMma,
KOJINYECTBA BEIIECTBA Ta3a 110
€ro U3BECTHOMY KOJINYECTBY
BELIECTBA WU 00bEMY

https://m.edsoo.ru/MXGOY304M

34

Brrauciaenus 006M0B ra30B MO
YPaBHEHHUIO PEAKIIMKU Ha OCHOBE
3aK0HA 00OBLEMHBIX OTHOIIECHHUH
ra3oB

https://m.eds00.ru/9TQ8AXABY

35

dusnueckre U XUMHYECKHE
CBOMCTBA BOJIBI

https://m.edsoo.ru/7AOGFZK4R

36

CoctaB ocuoBanuii. IToustue
00 MHIMKaTOpax

https://m.edsoo.ru/IXB2W6IVL

37

Bona kak pactBopuTens.
Hacrimennsie u
HEHACBIILIEHHBIE PACTBOPBHI.
MaccoBas 1071 BellecTBa B
pacTBope

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTuueckas pa6ora Ne 5 o
teme «lIpurorosinenue
pacTBOPOB C ONPEAEIEHHOMN
MacCOBOH JoIen
PacTBOPEHHOIO BEUIECTBAY

https://m.edsoo.ru/ WXUKPAUOA

39

KonTtponsHas padora Ne2 mo
teme «Kucnopoa. Bonopon.
Boma»

https://m.edsoo.ru/IM7935DRY

40

OKcHIBI: COCTAB,
KJIacCU(HUKaIMs, HOMEHKIIATypa

https://m.edsoo.ru/STFSJINAY

41

[TonydyeHue nu XuMHYECKHE
CBOMCTBA KHCJIOTHBIX,
OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB

https://m.eds00.ru/8JAZ9Y WS2




42

OcCHOBaHUS: COCTAB,
KJaccuukanys, HOMEHKIATypa

https://m.edsoo.ru/5U397HUSC

43

[Tony4enue u xumMudyeckue
CBOMCTBA OCHOBaHUM

https://m.edsoo.ru/GD9A28ROE

44

KucnoTsl: cocTas,
Kiaccuukanys, HOMEHKIATypa

https://m.edsoo.ru/Q6U4WEBK?7

45

[TonydyeHue u XuMHYECKHE
CBOMCTBA KUCJIOT

https://m.edsoo0.ru/Z2GCRN45W

46

Conu (cpennue):
HOMEHKJIaTypa, CITIOCOObI
MMOJIy4YCHHA, XUMHUYCCKUC
CBOMCTBA

https://m.edsoo.ru/JSNUIM9TJ

47

[IpakTuueckas pabora Ne 6.
Pemenne skcriepuMeHTaNBHBIX
3a7a4d 0o teMe « OCHOBHBIE
KJIACChl HEOPTAHUYECKUX
COCIUHCHUI

https://m.edsoo.ru/58D13JF7V

48

FGHGTI/ILIGCKaSI CBi3b MG)KI[y
KJIACCaMH HEOPTaHUYECKUX
COEIMHEHUN

https://m.edsoo.ru/YDS6ZRE31

49

O00011IeHNE U CUCTEMATHA3ALIMS
3HAHUU

https://m.edsoo.ru/S7TBUOEEYN

50

KonTtponbnas padora Ne3 mo
TeMe "OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCTMHEHUN"

https://m.edsoo.ru/AFA7IDULD

51

IlepBbie MONMBITKU
KJIaccu(pUKaUU XUMHYECKUX
anemMenToB. [lonarue o rpynmax
CXOJIHBIX 3JIEMEHTOB

https://m.edsoo.ru/COV3ICC214

52

[Iepronnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHYECKHX deMeHToB /1. H.

https://m.edsoo.ru/X9FINR3US&




Menneneena

53

[Iepuoasl, Tpynnsl, NOATPYIIIBI

https://m.edsoo.ru/NOQMWWJIRXN

54

Crpoenue atomoB. CoctaB
aTOMHBIX sifiep. M3oTormsbr

https://m.edsoo.rt/IMUDOMRSH

55

CrtpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB 3JIEMECHTOB
[Tepuoanueckoii cucrtemsl /1. U.
MeHnpaeneeBa

https://m.edsoo.ru/T95SYNVEB2

56

XapakTepuCcTUKa XMMHUYECKOTO
3JIEMEHTA I10 €ro MOJI0KEHHUIO B
ITepuonnueckoii cucreme /1. U.
Meupeneena

https://m.edsoo.ru/YIP04OMDX

57

3unauenue [lepuonuyeckoro
3aKOHa JJI Pa3BUTHS HAYKU U
npaktuku. [. . MenneneeB —
YUEHBIN, IEJIAroT U IpaXJaHuH

https://m.edsoo.ru/SZD8XEOOP

58

PezepBHblit ypok. O0o01meHue
¥ CHCTeMaTh3aIus 3HaHUH /
Bceepoccuiickas npoBepoyHast
pabota

https://m.edsoo0.ru/ZCQTRPO8Y

59

KonTponsnas padora Ne4 o
teMe «CTpoeHHe aToma.
XuMudeckas CBs3bY /
Bcepoccuiickast mpoBepoyHas
paboTta

https://m.edsoo.ru/FTIZF99WEF

60

DIEeKTPOOTPULIATETLHOCTh
aTOMOB XMMHYECKHX
DJIEMEHTOB

https://m.edsoo.ru/HZA110EDS

61

HNonnag xumuyeckas cBA3b

https://m.edsoo0.ru/3SY1RJKVI

62

KoBanenrtnas noJjrsipHad
XHUMHUYCCKas CBsA3b

https://m.edsoo.rt/EOL3MT2AE

63

KoBasienTHas HEnossipHas

https://m.edsoo.ru/9YVR3FUXI




XUMHWYECKaA CBA3b

64 Cremnens OKUCIEHUS 1 https://m.edsoo.ru/RA6CVXM66

65 OKUCIHTEIEHO- 1 https:/m.eds00.ru/ZXNCA7DOZ
BOCCTaHOBHUTEJIbHBIC PEAKIIUU

66 OKUCINATEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHbIil ypok. O6001eHIE

67 ¥ CHCTCMATH3AIHA SHAHMH 11O 1 https://m.edsoo.ru/4RH7M35NF
teme «CTpoeHue aroma.
XUMHYECKAS CBA3ZLY

68 Peseparbiii ypok. 0606111? Hue 1 https://m.edsoo.ru/7DNRBZ948
M CUCTEMaTHU3alHs 3HAHUI
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9 KJIACC

Ne
/o

Tema ypoka

Koan4yecTBO 4acoB

KounTtpoJbHbie

Bcero
padoThI

IIpakTuyeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTpOHHbIe HH(ppoBbIE
o0pa3oBaTe/IbHbIE PeCYPChI

[lepuoanueckuii 3aK0H.
IIepnoanueckas cucrema

XUMUYeCKHX dj1eMeHToB 1. 1.

Menneneena

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
XUMHYECKHUX JJIEMEHTOB
TIEPBBIX TPEX MIEPHUOJIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHMYECKUX BEIIESCTB

https://m.edsoo.ru/ WTO1WRA2Q

Buner xumudeckoit cBSI3U 1
TUIBI KPUCTATUIMYECKHUX
peLETOK

https://m.edsoo.ru/UI4YS5CFRV

KonTponbnas padora Nel o
teme «IToBTOpeHue 1
yrayOJeHre 3HAHUH
OCHOBHBIX Pa3IesioB Kypca 8
KJ1acca»

https://m.edsoo.ru/J4X87ZN212

Knaccudukanus XuMHIecKux
pEeaKIHii IO Pa3ITUIHBIM
npU3HaKaM

https://m.edsoo.ru/X8XAE7E2]

ITonsaTHE O CKOpOCTH
XUMHYECKOW PEaKIUu.
HOHSITI/IC O TOMOI'CHHBIX N
FEeTEPOTCHHBIX PEAKIUSIX

https://m.edsoo0.ru/6VLXCYY7N

IMTougaTne 0 XUMHUYECKOM
paBHOBecuu. DaKTOPHI,

https://m.edsoo.ru/H4FH7NZNM




BJIMSIOIINE HA CKOPOCTh
XMMHUYECKOU peaKiuu 1
ITOJIOKEHHUEC XUMHNYECCKOI'O
paBHOBECHS

CBOMCTBA Ha MpUMEpE XJIopa

9 OxHcuTe b HO- https://m.edso0.ru/648V11026
BOCCTAHOBHUTEJIBHBIC PEAKIIUU
Teopust 3MEKTPOAUTUYECKON

10 mucconuanyi. CUIbHBIE U https://m.eds00.ru/2KCYCLZ16
CITa0bIe IEKTPOJIUTHI

11 HonHbIe ypaBHEHUS peaKIIHii https://m.edsoo.ru/VN2SBINIR
XUMHYECKHE CBOMCTBA
KHCJIOT 1 OCHOBAaHUH B CBETE

12 npeICTaBICHUI 00 https://m.edsoo.ru/SHH81YVXI
AJIEKTPOJIUTHUYECKON
JIACCOLIMAIIAN
XHUMHYECKHE CBOMCTBA COJICH

13 N HpeHCTaBHevHHH 00 https://m.edsoo.rw/ETD5QTS4G
ANEKTPOIUTUIECKOM
JINCCOLMAIIAN

14 [TonsiTHe o rugponuse conei https://m.edsoo.ru/9JFRAVESW

15 Obobmenne n . https://m.edsoo.ru/FEEIZRMBG
cHCTEMATH3aIMs 3HAHUI
[TpaxTuueckas padorta Ne 1.

16 «Perrenue https://m.edsoo.ru/7VXTFHIT4
IKCIIEPUMEHTAIBHBIX 331249
KonTtponbnas padora Ne2 mo

17 | TeME «IICKTPOIHTHYECKas https://m.edsoo.rs/O9RKLZDNUX
qucconuanys. XMuMUYeCcKue
PCaKIMU B paCTBOPAX»
OO01mas xapakTepucTHKa

18 rajJIoreHOB. X MUYECKHE https://m.edsoo.ru/NNYKYZF12




19

Xnoposogopona. ConsHas
KHCJIOTa, XUMUYECKHE
CBOICTBA, MTOJyYEHHE,
IpUMEHEHUE

https://m.edsoo.rut/CWVSHCD2M

20

[IpakTuueckas padora Ne 2 o
teme «lloyuenue conssHOU
KHUCTIOTHI, U3y4YeHHE e
CBOWCTB»

https://m.edsoo.ru/PVEXITYWEG

21

Brraucnenus o ypaBHEHUSIM
XUMHYECKHUX PEaKIIHi, eCIIH
OJIMH U3 PEareHTOB J]aH B
M30BITKE

https://m.edsoo.ru/4BISHO70F

22

OO6mas xapakTepucTuka
anemMeHToB VIA-rpynmbl

https://m.edsoo.ru/VMWKERSEP

23

AmnnoTponHbie MoIU(UKAIH
cepbl. Haxoxnenue cepsl 1 e€
COEMHEHUH B IIPUPOJE.
XHUMHYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8PO

24

CepoBoaopo1, CTpOCHHUE,
buznyecKue 1 XUMUIECKHE
CBOICTBA

https://m.edsoo0.ru/ECGX2B40W

25

Oxkcuppl cepol. CepHas

KHCIIOTa, PU3HUECKHE U
XUMHUYECKHE CBOMCTBA,

PUMEHEHHNE

https://m.edsoo.ru/ULRFLCHHI1

26

XUMUYECKUE peakluu,
JeKalUe B OCHOBE
MPOMBIIIIEHHOTO coco0a
MOJTy4YCHUA CepHOfI KHCJIOTHI.
XUMUYECKOe 3arpsi3HeHUe
OKpYXaroIIeH Cpeabl
COEIMHEHUSIMU CEPBI

https://m.edsoo.ru/H7FT3INON4

27

Brruncienue MaccoBoU 0N

https://m.edsoo.ru/HSJE186WN




BBIX0JIa IPOIYKTA PEaKLIUH

28

OO61as xapakTepucTHKa
31eMeHTOB VA-rpynmsl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
du3nueckre 1 XUMUYECKHUE
CBOMCTBA

https://m.edsoo.ru/ WAHRMB976

29

AmMMHaK, ero Gu3nIecKue u
XMMHYECKHE CBONCTBA,
NOJYYEeHHE U TPUMEHEHHE

https://m.edsoo.ru/HZAYESF13

30

[IpaxTuyeckas padora Ne 3 o
teme «llonmyuenne ammuaka,
M3YYEHHUE E€r0 CBOUCTBY

https://m.edso0o0.ru/JORP64I1F]

31

A3OTHas KHCIOTa, €&
bu3nYecKue 1 XUMHIECKUE
CBOMCTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBanue HUTPATOB U
CoJIell aMMOHHS B KQUECTBE
MUHEPATBHBIX YI00PECHHIA.
XUMHUYECKOE 3arpsi3HEHNE
OKpYXKaroIIeH Cpeabl
COEIMHEHMSIMHU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

dochop. Okcun dpocdopa (V)
u ochopHas KUCIIOTa,
(dU3HYECKUE M XUMUIECKHEC
CBOWCTBA, MOJTyYCHHE

https://m.eds00.ru/GDQJSO3WP

34

Hcnonb3oBanue hocharos B
KaueCTBE MHUHEPATBHBIX
ynoOpeHuit. 3arps3HeHne
IIPUPOJHON Cpelbl
dbocharamu

https://m.edsoo.ru/UAZ3HU65V

35

Yrnepon, pacpocTpaHeHHe B
npupoze, Gpu3ndeckue u
XUMHUYECKHUE CBOMICTBA

https://m.edsoo.ru/DWOM6SUUL




36

Oxkcuppl yraepoaa, ux
buznyecKue 1 XUMUIECKHE
CBOMCTBA. DKOJIOTHIECKUE
po0JIeMbl, CBSI3aHHBIE C
okcuaom yriepoaa (IV)

https://m.edso00.ru/OXQAPGNCF

37

VYroapHasg KUCIOTa U €€ COJIN

https://m.edsoo.ru/OHQHD6IPA

38

[IpaxTuyeckas padora Ne 4 o
teme "llonyyenue
YTIJIEKHUCIIOTO Ta3a.
KavecTBeHHast peakius Ha
KapOoHAT-HOH"

https://m.edsoo.ru/G2HZXQGCS8

39

[TepBoHauanbHBIC TOHATHUS 00
OpraHNYECKHX BEIECTBAX KAK
0 COCIMHEHUSX YIIIEpOaa

https://m.eds00.ru/30TIZ109Z

40

KpemHuii 1 ero coeiuHeHUs

https://m.edsoo.ru/75JXNHOI8

41

[IpakTuueckas padora Ne 5.
Pewenne
9KCIIEPUMEHTAIIBHBIX 3a7a4 10
TeMe «Baxnelnmue
HEMETAJUIBI U X COCIUHEHUS

https://m.edso0.ru/O7E8DO0D7Z

42

KonTtponbHas padora Ne3 no
teMe «BaxHenmue
HEMETAJJIbl U UX COCIUHEHMSD)

https://m.edso0o0.ru/S85J9UGH3

43

OO6m1as xapakTepucTuKa
XHUMHYECKHX DIIEMEHTOB —
MeTaIoB. MeTamnndecKkas
CBS3b U METaJIn4YecKas
KpUCTaJUTHYeCKas peméTka.
du3nyeckre CBOMCTBA
METAJII0B

https://m.edsoo.ru/XK1GYPCO1

44

XUMUYECKUE CBOMCTBA
METAJJIOB.
DIIEKTPOXUMHUYECKUH Psif

https://m.edsoo.ru/Z7YRNPAEW




HaIPsKEHUN METaJIOB

O06mrre crnocoObl MOTyYeHHS
MeTaiioB. CIiiaBbl.
Brruucnenus no ypaBHEHUAM

45 . https://m.edsoo.ru/G54GDQI2D
XUMHYECKHX PEaKIIMi, eCIIH
OJIUH U3 PEarcHTOB COACPIKUT
PUMECH

46 Howstue 0 Kxopposnn https://m.eds00.ru/4FIGDOWOW
METAIUIOB

47 I1leno4YHbBIC METAILIBI https://m.edsoo.ru/X1B4BPUW?2

48 OKCHIBI U THAPOKCHIEI https://m.eds00.ru/Q4DX0G3U9
HATPHUS U KaJIus

49 HIeHOqHOSeMeHBHBVIe " https://m.edsoo.ru/REOCDYO0K 6
METAJUIBI — KATBLUNA U MAarHUAMR

50 Baxnelimme coeunenus https://m.edsoo.ru/CIRO96CMZA
KaJIbLU
O06o0061IEHE U .

51 . https://m.edsoo.ru/O5PXGGI1BE
CUCTEMATU3ALMs 3HAHUN

52 }ISeCTKOCTB BO/IEL 1 CIIOCOOLI https://m.edsoo.ru/ WFMBFTTTP
eé ycTpaHeHus
[IpaxTuyeckas padora Ne 6 o

53 teMme "JKECTKOCTH BOIBI U https://m.edsoo.ru/NFIROKB&J
METO/bI €€ yCTpaHeHus"

54 AnroMuHHAI https://m.edsoo.ru/9ZJ8RDITV

55 AmpoTepHEIC CBOHCTBa https://m.edsoo.ru/NISKIIOJ5
OKCH/JIa M THIPOKCHIA

56 Keneso https://m.edsoo.ru/F20NJRS5SR

57 OKCHIIBL, THAPOKCHAb! 1 CONM https://m.edsoo.ru/IRTUBLAMP
xenesa (I1) u sxenesa (I11)

58 O6obmerue n . https://m.edsoo.ru/NAON6HGKZ
CHCTEMAaTH3aLMs 3HAHUHN

59 [TpakTrueckas pabora Ne 7. https://m.edsoo0.ru/ZN7G0QSMX




Pemenne
JKCIIEPUMEHTAJIBHBIX 3334 110
TeMe «BakHeime MeTanisl
U UX COCITUHCHUS

60

Boruncnenus o ypaBHeHUAM
XMMHYECKHUX PEAKIUi, €CIn
OJIMH U3 PEareHTOB JaH B
U30BITKE WU COICPIKUT
npuMecH. Berancnenus
MacCCOBOM JOJIY BEIXOJa
MIPOJIYKTA PEaKIUH

https://m.edsoo.ru/AYD2HESIY

61

O0001eHue u
cUCTeMaTU3alus 3HaHuH

https://m.edso00.ru/B8ST9VTKOP

62

KontponsHas padora Ne4 mo
TeMe «BaxHenme MeTaibl
U UX COETUHEHUS

https://m.eds00.ru/703C804GN

63

BemecrBa u matepuaisl B
IIOBCEIHEBHOM KU3HU
4eJI0BEKa

https://m.edso00.ru/OFI32JMT0

64

XUMHUYECKOE 3arpsA3HEHUE
OKPYXKAaIOIIEH Cpepl

https://m.eds00.ru/9ANGYEYQI

65

Ponp xumuu B perieHnn
9KOJIOTUYECKUX MTPOo0IieM

https://m.edsoo.ru/180Q203Y28

66

PesepBHbIil ypok. O60011IeHIE
Y CHCTEeMaTH3alrs 3HaHUI

https://m.edsoo.ru/DT1BAS5U4

67

PesepBHrIit ypok. O600IeHHE
U CHCTEeMAaTU3aIlys 3HAaHUI

https://m.edso00.ru/P52TJZNXV

68

PesepBHbIil ypok. O6001eHIE
U CUCTEMAaTHU3aIus 3HaAaHUN

https://m.edsoo.ru/TMK36TIZG

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

68







MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeILHON MPOrpPaMMbl OCHOBHOTO 00111er0 00pa30BaHUs

1

Ilo Teme: «HepBOHa‘IaJ'IBHBIe XHUMHWYCCKUC ITOHATHS)

1.1

pacKpbIBaThb CMBICI OCHOBHBIX XHMHYECKHX TIOHSTHHA: aTOM,
MOJIEKYJIa, XWMHUYECKUH DIIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAs), BaJE€HTHOCTD,
OTHOCUTCJIbHAsA aTOMHAasA W MOJICKYJIIpHAasA Macca, KOJINYCCTBO
BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBasi IOJISl XHUMHUYECKOTO
JJIEeMEHTa B COCAMHEHUHU, MOJISIPHBIA OOBEM, XMMHUECKas PEaKIlus,
KinaccuuKamus — peaki|idi: — peakIud  COCAMHEHUS,  PeaKlIuu
pa3NoXKEHUs, pEeaKlUu 3aMelICHHs, peakiuu OoO0MeHa, JK30- U
SHJOTEPMUUYECKHE PEaKIMH, TEIUIOBOM 3 (EeKT peakiuu, pacTBOp,
MaccoBasl JIoJIsl BeliecTBa (MPOIEHTHAs KOHIICHTPAIlKsI) B paCTBOPE

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHUU U
IMIPUMCHATE OTU MMOHATHSA IMPU OITMCAHWHK BCIICCTB U UX HpCBpaHICHI/Iﬁ

1.3

WCTIOJB30BAaTh XMUMHUYECKYIO CHMBOJIMKY ISl COCTaBJICHUS (HOpMyYT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

1.4

pacKpbIBaThb  CMBICI ~ 3aKOHOB COXPAaHEHHS MAacChl  BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYE€HHSs, 3aKOHa
ABorajipo

1.5

OIIPCACIIATh BaJICHTHOCTb aTOMOB DJICMCHTOB B 6I/IHapHBIX
COCOAMHCHUAX

1.6

KJacCU(UIUPOBATh XUMHMYECKHE peakiuu (M0 YHUCIy U COCTaBy
YYaCTBYIOUIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3P deKTy)

1.7

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO Macchl
BEILECTB

1.8

BBIUHCIISITh MAacCOBYIO JOJI0 XMMHYECKOTO d3JeMeHTa 1o Qopmyie
COCIUHCHHUS,

1.9

BBIYUCIIATH MAaCCOBYIO OJOJIO BEIICCTBA B PaCTBOPC

1.10

MPUMEHATh €CTECTBEHHOHAYYHbIE METOJbI MO3HAHUSI — HAOJIOCHHE,
U3MEpEHUe,  MOJCIHUPOBAHME,  OSKCIEPUMEHT  (pealbHbIl U
MBICJICHHBIN )

[To Teme: «BakHeume NpeaCcTaBUTENNM HEOPTaHUYECKUX BEILIECTBY

2.1

PacCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHX MMOHSATHUH: OKCHn,
KHCJI0Ta, OCHOBAHUC, COJIb

2.2

OTIPENIeNIATh MPUHAIISKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy
coeMHEHM o hopMynaMm

23

KJ'IaCCI/I(i)I/II_II/II)OBaTL HCOPraHNMYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHMHUYECKHE CBOICTBa




BCIICCTB PA3JIMYHBIX KJIIACCOB, MOATBECPKIAAsA OIMMCAHUC IIPUMCPaAMHU
MOJICKYJISAPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKHUX peaKuHﬁ

2.5

MPOTHO3UPOBaTh CBOMCTBAa BEHIECTB B 3aBUCUMOCTH OT HUX
Ka4eCTBEHHOTO COCTaBa, BO3MOXHOCTH TIPOTEKAHHUS XHUMHYECKUX
MIPEBPALICHUI B PA3TUYHBIX YCIOBUSIX

2.6

ClIeZIoBaTh MpaBWJaM TIOJIb30BaHUS XMMHUYECKOH TMOCYA0H U
nabopaTopHbEIM 000pYJOBaHHWEM, a TaKXKe TpaBHIaM OOpaImIeHUs C
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIMSMHU I10 BBITIOJTHEHUIO
abOPATOPHBIX XMUMHUYECKHUX OMBITOB TIO TIOMYYEHUIO M COOMpaHUIO
ra3o00pa3HbIX BemiecTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBJICHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOWM JOJIEM PacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATh U MMPOBOJIUTH XUMUYECKHUE IKCIICPUMEHTHI 110
pacro3HaBaHUIO pPACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBIO
WHJIUKATOPOB (J1Takmyc, heHoadTaaeuH, METHIOPAHX U JIPYTHE)

2.7

MPOBOAUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOM peakinuu

I[To Teme: «llepuommueckuii 3akoH u Ilepuoguueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.
Xumuyeckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PEAKIIUN)

3.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX TIOHSTHM: AApO aroma,
BHCKTpOHHBIﬁ cloit aToMa, aToMHasda 0p6I/ITaJ'H>, paauyc aroma,
XUMHYECKasd CBA3b, IOJsIpHAad W HCIOJIIpHAasd KOBAJICHTHAA CBA3b,
QJICKTPOOTPULATCIIbHOCTb, HWOHHAsA CBA3b, HOH, KA4THOH, 4HUWOH,
CTCIICHb OKHCJICHHUA

3.2

KJ'IaCCI/I(l)I/IHI/IpOBaTI) XUMHNYCCKHUEC 3JICMCHTBI

33

OINMMCHIBATh M XapaKTepHu30BaTh TaOnu4Hyio ¢opmy Ilepuonndeckoit
CHCTEMBbl XMMHUYECKHMX 3JEMEHTOB: pa3iuyaTh IOHATUS «IJIAaBHAs
noarpynmna (Arpynma)» u «mobounas mnoxarpymma (brpymma)y,
«MaJble» U «OOJIBLINE» MEPHOAbI

34

packpeiBaTh cMbich [lepuoamdeckoro 3akona J[[.M. MeHnneneena:
ACMOHCTpHUPOBATH TIOHUMAHUC HGpHOI[H‘-IGCKOfI 3aBHCHUMOCTH CBOMCTB
XUMHUYECKHX DJJEMEHTOB OT HX mnonoxeHus B Ilepuoanueckoit
CUCTEME

3.5

COOTHOCUTh  O0O3HAUEHUs, KOTOphIE HMMEIOTCS B  TabiuIe
«lTepuognyeckass  cucrema  XuMU4Yeckux  anemenroB  J[.W.
MenzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOSHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsja sjpa, oOImee YHCIIo
9JICKTPOHOB M PacHpeIeICHUE WX 10 JICKTPOHHBIM CJI0SIM)

3.6

OIIPCACIIATH CTCIICHDb OKHUCJICHUSA 9JICMCHTOB B 6I/IHapHBIX
COCAMHCHUAX

3.7

ONpeAeATh BHUJA XMMHMYECKOH CBsI3UM (KOBaJE€HTHAas W MOHHAs) B
HEOPraHUYECKUX COCAUHEHUAX

9 KJIACC

Kon
NMPOBEPAEMOro
pe3yabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHusl




[To Teme: «BemecTBo U XUMHYECKasl PEaKLIUsD)

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX IIOHSITHUH: pPacTBOp,
3JEKTPOJIUTHI, HEINEKTPOJUTHI, AJIEKTPOJUTHUYECKAs AUCCOLMALINS,
peakuyu MOHHOTO OOMEHa, KaTaJM3aTop, XMMHYECKOE PaBHOBECHE,
oOpaTtumble u HeoOpaThMbIe peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIBHBIE peaKkuuu, OKHCJIUTENb,
BOCCTAHOBUTEJb, OKHCJIEHHE W BOCCTAHOBJIEHHUE, aJUIOTPOMMS,
aM(pOTepHOCTh,  XUMHUYECKass  CBs3b  (KOBAJICHTHAs, HWOHHAs,
MeTalin4yeckas), KpUCTAIJIM4ecKas pemérka, CIJIaBbl, CKOPOCTh
XUMHYECKON peaKiuu

1.2

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX MOHATHH U
MPUMEHATH 3TU NOHATHUS IPU ONHUCAHUH BEIIECTB U MX MIPEBPAIICHUI

1.3

COCTAaBIIAITh YPABHEHUS DIJIEKTPOJUTHYECKONM AMCCOLHUALMHM KHUCIIOT,
LIEJI0YEH M COJICH, IOJHBIE U COKPAIIEHHBIE YPAaBHEHMS pEaKIUil
MOHHOr0 0OMeHa

1.4

PacKpbIBaTh CYUIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKIUil
MTOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajlaHCa ITUX peaKlui

1.5

IpOBOAUTH paC‘léTBI 110 YPaBHCHHIO XUMHYECKOU pCaKu

ITo Temam: «HemeTamnbl M UX COEAUHEHHSI» U «MeTalibl M HX
COCOAUHCHU A

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CHIEITUPUICCKIE XUMUICCKUE
CBOMCTBA MPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEPKIas ONMUCAHHE
MpuMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKHUX PeaKIIHii

2.2

COCTaBJIATh YPaBHCHUA peaKuHﬁ, IMOATBEPKAAIOIIUX CYHIECCTBOBAHHUC
TeHESTHYCCKOM CBS3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB
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MPOTHO3UPOBATH CBOKMCTBA BEUIECTB B 3aBUCUMOCTU OT UX CTPOCHMS,
BO3MOXHOCTH MPOTEKAHUS XMMHUYECKUX MPEBPAIICHUN B Pa3IMYHbIX
YCJIOBHUSX
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CleoBaTh MpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYAOH W
nabopaTOpHBIM O0OpPYAOBAaHHEM, a TAKXKE MPaBHJIaM OOpAIICHHS C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKUUSMU TIO BBHIMOTHEHHIO
J'Ia60paTOpHI>IX XUMHYCCKUX OIBITOB IO IMOJJYUCHHUIO H co61/1paHmo
ra3000pa3HbIX BEIIECTB (aMMHAaKa M YTIEKUCIIOTO ra3a)

2.5

NPOBOANTH PEAKIUH, MOATBEP)KAAIOIINE KAadyeCTBEHHBIH COCTaB
pa3NUYHBIX BEIIECTB: pPACMO3HABATH ONBITHBIM IYyTEM XJIOPHU-,
Opomun, wuoaun, KapOonat, ¢ocdar, cuiukar, cyiabdart,
THJIPOKCUMOHBI, KaTHOHBI aMMOHHS, WOHBI M3yYCHHBIX METAJIJIOB,
NPUCYTCTBYIOLIME B BOAHBIX pAaCTBOpaxX HEOPTaHMYECKHUX BEIICCTB

[To Teme: «XuUMHS U OKpY Karolias cpea

3.1

pacKpbIBaThb CMBICI OCHOBHBIX XuMuueckux nouaruit: [IJIK
BEIIICCTBA; KOPPO3HUS METAIJIOB

3.2

NPUMCHATH OCHOBHBIC OIICpaIluu MBICIIUTEIHLHON NCATCIIBHOCTU —
aHaJIM3 MW CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTHU3aIHIo,
BBIABJIICHUC HNPUYUHHO-CICACTBCHHBIX CBsI3EN — oJid U3YUCHUA
CBOWCTB BEIIECTB M XHUMHYCCKHX PEaKIMi, eCTCCTBCHHOHAYYHBIC
METOAbI IIO3HAHUA — Ha6HIOIlCHI/I€, U3MCPCHUEC, MOICIUPOBAHUC,
AKCIIEPUMEHT (pEeaIbHBIA U MBICIICHHBIN )







INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

ITpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

HepBOHa‘laﬂbHLIC XUMHWYCCKHUC ITOHATHUA

1.1

[Ipenmer xumuun. Ponb XUMHUM B JKH3HM YeJIOBEKAa. XUMHs B CHCTEME HayK.
Tena u BewiecrBa. Pu3nyecKrue CBOICTBA BEIIECTB. ArperarHoe COCTOSIHHE
BEIIIECTB

1.2

[MousTHe 0 MeTOax MO3HAHUA B XUMHUA. YucTele BemecTBa 1 cmecu. CiocoObl
pa3JeNieHusl cMecei

1.3

ATOMBI M MOJEKYJbl. XHMHYECKHE 3JIeMEHTbl. CHUMBOJIBI XMMHUYECKHUX
251eMeHTOB. [IpocThie U cl0XkKHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

Xumuyeckas Gopmyiia. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JE€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHocuTenbHas  aTOMHasg — Macca.
OTtHOCHTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBas J0JIs1 XUMUYECKOT0 3JIEMEHTa
B COCAVMHECHUU

1.5

KomnuectBo BemectBa. Moisib. MomsipHass macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M YHCIAa CTPYKTYPHBIX €IWHUI] BemiectBa. Pacuérel mo Qopmynam
XUMHUYECKHUX COCAUHEHUN

1.6

®u3nuecKue U XUMUYECKUE SBJICHHUS. XUMUYECKAsl pEeaKUuus U €€ MPU3HAKHU.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUUYecKHe ypaBHeHus. Kinaccupukaus
XUMHYECKHX peaKIuii (COeTuHEHMs], pa3JI0KEHUs, 3aMEIlIeHUs, 00MEeHa)

1.7

XUMUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOU MOCYJI0H, C MpaBUIaMU
pabotel B nmaboparopuu © TpuéMaMu oOpamieHuss ¢ Jab0paTOpHBIM
o0opyoBaHHEeM, H3yYCHHE M OIMCaHWe (PU3NUECKUX CBOWCTB OOpa3IoB
HEOPraHMYECKUX BEIIECTB, HaOmoneHue (u3nueckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKe, KUMEHHE U KOHAEHCAlUs BOJbI) U
XUMUYECKUX  (TOpEHHME  CBEYM, MPOKATMBAHME  MEIHOM  MPOBOJIOKH,
B3aMMOJICICTBHE MeJla C KHCIIOTOW) SIBJIEHWH, HAOIIO/IeHHe W OIUCaHue
MPU3HAKOB TMPOTEKAaHUSI XUMHUYECKUX peakiuil (pasnokeHwe caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTHI C XJOPUAOM Oapus, pa3ioXeHue
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBUE Kelle3a ¢ PaCTBOPOM
com meau(Il), nyuenne cnmocoOoOB pasaeneHus: cMecei (C MoOMOIIbI0 MarHuTa,
bunbTpOBaHKE, BHIMMAPUBAHUE, TUCTHIUIAIMS, XpomaTorpadus), MmpoBeacHUE
OUYMCTKU MOBAPEHHOM coyu, HAOI0IEHUE U ONTUCAHKUE PE3YJIbTaTOB MPOBEACHUS
OMbITA, WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHMsS MAcCChl, CO3JaHHE Mojenei
MOJICKYJI (ITIapOCTEP>KHEBBIX )

Baxueiinme npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmecp razoB. CocraB Bo3myxa. Kucmopon — aneMeHT M mpocToe
BemlecTBo. HaxoxeHue kuciopoja B MpUpone, (PU3NYECKHe U XUMHUYECKUe
cBoiictBa (peakuuu ropenus). Oxkcunsl. [Ipumenenue kucnopona. CrocoOsbl
NOJY4YeHUs KHUCIopoJa B JIaOOpaTOpuM U MpOMbIIUIEHHOCTH. Kpyroopor
Kuciopoza B npupoje. O30H — autoTponHas MoaAn(HUKaIUs KHCIOPoaa

2.2

TernoBoil 3P PeKT XUMUIECKOH peaklni, TEPMOXUMUYECKHE YPaBHEHUS, K30~
Y DHIOTEPMUYECKUE PEAKMK. TOIUIMBO: yroJib U METaH. 3arpsi3HEHUE BO3yXa,
yCUJIeHHE NapHUKOBOrO 3¢ exTa, pa3pylieHre 030HOBOTO CIIOs
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Bonmopon — snemeHT M mpocroe BemiectBo. HaxoxaeHne BOaOpoAa B MPUPO/IE,
dbu3nueckre W XMMHUUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOObI IMOMYYEHHSI.
Kucnots! u conu
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MounsipHblii 00BEM ra3oB. Pacy€Thl N0 XMMUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue CcBoOWCTBA BOAbl. Boga kak pactBoputTenb. PacTBOpBI.
HacepiieHHble 1 HEHACBIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTh BELIECTB B BOJIE.
MaccoBast n0ns BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Npupoze M B XKU3HU 4denoBeka. Kpyrosopor
BOABl B IpupoJe. 3arpsA3HeHHe NpUpoAHBIX BoA. OxpaHa M OYMCTKa
IPUPOJIHBIX BOJ

2.6

Knaccudukanus neopranmueckux coeauHenuid. Oxcunapl. Kiaccuduxarus
OKCHJIOB: cojieoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(QOTEpHBIC) W
HecosieoOpasyronue. Homenkmatypa okcuaoB. dusnyeckne M XHUMHYECKHE
cBolicTBa OKCUAOB. [losryyeHne okcuaoB

2.7

OcHoBanms. Knaccudukanuss ocHoBaHWi: MIENOYM H  HEPACTBOPUMBIC
ocHoBaHMs. HoMeHkatypa ocHOBaHMN. PU3NYECKUE U XUMUYECKHE CBOWMCTBA
ocHoBaHMi. IlonyueHne ocHOBaHUM

2.8

Kucnotel. Knaccudukanus xucnor. Homenkiarypa kucinor. dusudeckue u
XUMHUYECKHe CBoMcTBa KHUCHIOT. Psan aktuBHOCTH MeTamiaoB H.H. Bbekerona.
[TosmyyeHue KUCiIoT

2.9

Comu. Homenknarypa coneil. ®usznueckne M XMMHUYECKHE CBOMCTBA COJIEH.
[TonyueHue coneit

2.10

I'enernueckas cBsI3b MCXAY KlIacCaMM HCOPTaHUYCCKHUX COGI[I/IHCHI/Iﬁ

2.11

XVUMUYECKUN  3KCHEPUMEHT: KayeCTBEHHOE OINpPEACICHUE  COAEpKaHUS
KHUCIIOpOJla B BO3/yXe, IMOJIy4eHHE, COOMpaHue, pacrno3HaBaHUE U H3Y4YCHHE
CBOWCTB KHCJIOPOJa, HAOIIOEHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MpEKpallleHus ropeHust (Imoxapa), 03HaKOMJICHHUE C
oOpa3liaMu OKCHIOB U OINMCAaHME WX CBOICTB, MOJIy4YeHHE, COOMpaHHE,
pacrio3HaBaHME U H3Yy4YEHHE CBOWCTB BOAOpOJa (TOpEHUE), B3aUMOJICHCTBUE
Bozioposa ¢ okcuaoMm menu(Il) (Bo3MOXKHO HUCTIOIB30BAHKME BHIEOMATEPUATIOB),
HaOmoieHue oO0pa3loB BEHIECTB KOJIMYECTBOM | MOJb, UCCIIEOBaHHE
0COOEHHOCTEH  pacTBOpPEHHUS BEIIECTB C PA3JIMYHON  PacTBOPUMOCTEHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOW J0JIEH pacTBOPEHHOTO
BEILIECTBA, B3aUMOJIEUCTBUE BOJbI C MeTallaMH (HaTpUEM U KaJbLIUEM)
(BOBMOXKHO HCHOJb30BAaHUE BUJCOMATEPHAIIOB), OIpeAeJIeHHEe pPAacTBOPOB
KACJIOT M IIeJIoYeil C IOMOIIbI0 HMHIMKATOPOB, HCCIeIOBaHHE OOpa3loB
HEOPraHMYECKUX BEIIECTB pPa3IMYHbIX KIJIACCOB, HAOIIOJACHHE W3MEHEHUS
OKpacKd HWHJMKAaTOPOB B pacTBOpax KHUCIOT M IIEJIOoYei, Hu3y4yeHue
B3aumoeiicTBusl okcuga meau(ll) ¢ pacTBopoM cepHOW KHCIOTBI, KHUCIOT C
MeETaJUIaMH, PEaKLUi HEUTpaIu3alkH, I0Jy4Y€HUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHWE OJIHOIO MeTajula JpyrMM M3 pacTBopa COJIM, peLIeHue
AKCIIEPUMEHTANIbHBIX 3a/1auy 1o TeMe «BaxHeilime Kiaacchl HEOPTraHUYECKHUX
COETMHEHUIN»

[Tepunonnueckuii 3akoH u [lepuonnueckas cuctemMa XUMUYECKUX 3JIEMEHTOB
.. MenaeneeBa. CTpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBbie mMOMBITKM KJIACCUPUKALMKM XUMHYECKHUX 3ieMeHTOB. [lonstue o
Ipynnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METalIbl,
raJIoTeHbl, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOphIe 00pa3yroT am@oTepHBIC




OKCHUABI U TUAPOKCHIBI

3.2

[Tepnoanueckuit 3axoH. [lepuoauueckas cucreMa XUMHYECKUX 31eMeHTOB J[. 1.
Mengeneesa. Koportkonepuoanas u JUIMHHOIIEPUOAHAS bopmbl
[Iepnoanueckoit cucrembl XxuMmuueckux oanemeHntoB JM. Menneneesa.
ITepuogsl u rpynnel. PU3MYECKHII CMBICI HOPSAAKOBOIO HOMEpPA, HOMEPOB
IIEPHO/1a U TPYIIIbI 2JIEMEHTA

3.3

Crpoenne atoMoB. CoctaB aToMHbIX anep. M3otonbl. Dnekrponsl. CTpoeHHe
JIEKTPOHHBIX 000J704eK aTroMoB IMepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
[Tepnognueckoii cucremel .M. Menneneesa. XapakTepuCTHKAa XUMUYECKOIO
3J€MeHTa 1o ero nojoxxeHuro B [lepuonnueckoii cucreme /.. MenneneeBa

3.4

3aKOHOMEPHOCTH HW3MEHEHHUsI paauyca aTOMOB XHUMHUYECKUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaJUIMYEeCKUX CBOMCTB MO TpyNNaM MU MEpPHOJIaM.
3nauenue Ilepuonnueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XUMHUYECKUX
JJIEMEHTOB I pa3BUTUs Hayku W npaktuku. .M. MenneneeB — ydéHbIN U
rpakJaHuH

3.5

Xumuyeckass cBa3b. KoBaneHTHass (mojsipHass M HENOJsIpHAas) CBA3b.
DJIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. loHHAas1 CBsI3b

3.6

Crenenp okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC pCaKknuuu. HpOI_ICCCBI
OKHCJICHUA B BOCcCTaHOBJICHU. OKHCINUTENN 1 BOCCTAHOBUTEIHN

3.7

XVUMUYECKUN HKCHEPUMEHT: H3Y4YeHHE O0pa3loB BEIECTB METAIOB U
HEMETAJIJIOB, B3aMMOJEHUCTBHE TUAPOKCHIA LMHKA C PACTBOPAMM KHUCJIOT H
1IeJI0YEH, MPOBEICHNUE ONBITOB, WIUTHOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakIii (TopeHue, peakluu pa3aoxKeH!s, COeAMHEHUs])

9 KJIACC

Kon

HpOBepHeMLIﬁ AJIEMEHT COACPKAHUSA

1

BemectBo u xumuueckas peakuusi. [lopropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa XUMHUYECKUX 3y1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMUYECKUX BJEMEHTOB IMEpPBbIX TPEX MNEPUOAOB, Kalus, KalblUsl MU UX
COCMHEHHII B COOTBETCTBUU C IMOJOKEHUEM 3JIEMEHTOB B llepmoamueckoi
CHCTEME M CTPOCHHEM MX aTOMOB

1.2

CrpoeHune BelecTBa: BHABl XMMHYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
PEmETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJAa XUMHUYecKol cBsi3u. Knaccudukanus 1 HOMEHKIIaTypa HEOpraHMYeCKUX
BELIECTB (MEXAyHapoaHas U TpUBHaJIbHas). XMMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K  Pa3jMYHbIM  KJaccaM HEOpPraHWYECKUX COCIMHEHUH,
TE€HETUYECKasl CBSI3b HEOPTaHMYECKUX BEIIECTB

1.3

Knaccudukanmss XuMU4ecKUx peakiuil Mo pa3audHbIM IpU3HaAKaM (10 YUCITY U
COCTaBy YyYacCTBYIOIIMX B pEaKlMU BELIECTB, MO TeEIoBOMYy 3(hdexTy, Mo
W3MEHEHHIO CTENIeHEeH OKHCICHHMS XUMHYECKHX JJIEMEHTOB, 10 OOpaTUMOCTH,
M0 yYacTUIO KaTamuzaropa). OK30- M DJHIOTEPMHYECKHE peakiluw,
TEPMOXUMHYECKHE YpaBHEHUs. [[OHSITHE O CKOPOCTU XMMHUUYECKON PEAKIIUU

1.4

[Tonatue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. IlonsTue o
TOMOT€HHBIX U TeTePOTeHHbIX peakuusax. [IoHsATHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XHMHUYECKOW pPEAaKIHMU U TOJOKCHHE




XUMHYCCKOTI'O paBHOBECHUA

1.5

OKHCIUTEITBEHO-BOCCTAHOBUTEIILHEIC pcakuuu, BHGKTpOHHI)IfI OajaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIIHLHOM pCaKkuunmn. CocraBneHue ypaBHeHI/Iﬁ
OKHCIHNTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKquI C HUCIOJB30BaHHEM MCETOJA
QJICKTPOHHOI'O OajaHca

1.6

Teopus 3JIEKTPOIUTHUECKON AUCCOLMAIMHU. DJIEKTPOJMUTHI U HEAIEKTPOIUTHL.
Karnonsl, annonsl. MexaHu3M JUCCOLIMALIMU BEUIECTB C Pa3IMYHBIMU BUJIAMHU
xumuueckoi cBsa3u. Ctenenb quccouuanuu. CUIIbHbBIE U clla0dble SJEKTPOIUTHI.
Peaknmu noHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMii MOHHOTO OOMeEHa,
MOJIHBIE W COKpalIEHHbIE HMOHHBIE ypaBHEHHMs peakuuid. CBOICTBa KHCIIOT,
OCHOBAaHMH W COJIEl B CBeTe NPEACTABICHUH 00 3SJICKTPOTUTHUECKOU
nucconanuu. KauecTBeHHbIE peakliuy Ha MOHbL. [IoHsATHE 0 rMapoan3e coneit

1.7

XUMUYECKUH HKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMH KPHUCTAJUIMYECKUX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB M HeMeTaiwioB (rpadura u
anMasa), CIIOKHBIX BEIIECTB (XJOpHIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3ACUCTBUS pPa3IMYHBIX (DAKTOPOB;
HCCIIEIOBAaHNE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JTUCCOIMAIMU  KHUCJIOT, MIeJoued U coieil  (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHAIIOB); TMPOBEACHHE ONBITOB, WIUIIOCTPUPYIOMIUX MPU3HAKU
MPOTEKAaHUs PeaKIiii MOHHOTO 0OMeHa (00pa3oBaHMEe OCajKa, BBIACICHUE ra3a,
o0Opa3oBaHHe BOJbI); OMbBITOB, WUTIOCTPUPYIOLIUX TMPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTEBHBIX peakiuil (TOpeHue, peakluu pa3oKeHHs, COCIUHEHHUS ),
pacrno3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOUIbI0 KaU€CTBEHHBIX peaklui
Ha MOHBI; pELICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4

HemeTtannsl 1 UX COeIMHESHUS

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (pru3nueckue CBONCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XHMMHUYECKHE CBOWCTBA Ha IIPUMEpPE  XJopa
(B3auMozielicTBHE C MeETallJlaMH, HEMETaJulaMH, IiesiodaMu). XJIOPOBOJOPO.
ConsiHas KMCiI0Ta, XUMUYECKHE CBOWMCTBA, MOIyYeHUe, npuMeHeHue. [leficteue
XJI0pa ¥ XJIOPOBOAOPOJA Ha OPraHU3M UeNOBEeKa. BakHenmme XJIOpUAbl U UX
HaXO0XJIEHUE B IPUPOJIE

2.2

O6mas xapaktepuctuka 3reMeHToB VIA-rpymmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHne u (PU3NIecKue CBOMCTBA
IPOCTBIX BEHIECTB — KHCIOpOAa U Cepbl. AJUIOTPOMHBIE MOAUDUKAINH
KHCJIOpOJIa U cepbl. XUMHUYECKUE CBOMcTBa cepbl. CepoBOAOPOA, CTPOCHHE,
¢dbusznueckue M XUMHUYECKHE CBOMCTBA. OKCHIBI CEepbl KaK IMPeICTaBUTEIH
KHCIIOTHBIX OKCHIOB. CepHasi KUCIOTa, PU3NICCKUE W XUMHYECKHE CBOHCTBA
(obmue Kak MpeAcTaBUTENS Kjacca KHCIOT U creruduueckue). XuMHUUIEeCKHe
peakuuy, JeXalue B OCHOBE IPOMBIIUIEHHOTO croco0a MOJIy4YeHHUs] CepHOMU
kucioTel. Ilpumenenue. Conu cepHOMl KHMCIIOTBI, KAUECTBEHHAs pPEAKUUs Ha
cyne(ar-uoH. HaxoxaeHnue cepsl U €€ COCNMHEHUH B MPUPOJE. XUMUIECKOE
3arpsi3HEHUE OKPYIKAIOUIe Cpellbl COeNMHEHUSIMU Cepbl (KUCIOTHBIE TOXK[IH,
3arps3HEHUE BO3yXa U BOJIOEMOB), CIOCOOBI €r0 MPeI0TBPAIICHUS
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OOmast xapaktepucTuka 3yeMeHTOB VA-rpynnbsl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHbIE CTENICHN OKUCIIEHHU. A30T, paCIpOCTpaHEHUE B IIPUPOJIE,
¢usnveckne U XUMHU4eckue cBoicTBa. Kpyrosopor asora B mpupozae. AMMHUAK,
ero (usnyeckne W XMMHUYECKHE CBOICTBA, MoiydeHune u npuMeHenue. Conun
aMMOHUs, MX (u3uyecKkMe ¥ XHMHUYECKHE CBOMCTBA, IpHMEHEHHE.




KadectBenHast peakiusi Ha MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOJIyYCHHE,
¢dusnveckue M XMMHUYECKHE CBOMCTBa (OOIIME Kak MPEACTaBUTENS Kiacca
KUCJIOT U crenuduueckue). VMcnonp3oBaHue HUTPATOB M COJiEH aMMOHHUS B
KayeCcTBE MHHEPAJIbHBIX yIOOpPEeHUH. XUMHUECKOE 3arpsi3HEHHE OKPYKarolien
Cpe/bl COCTUHEHUAMH a30Ta (KUCIOTHBIC TOKIH, 3arpsI3HCHUE BO3IyXa, OYBBI
1 BOJOEMOB)
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docdop, amtorpornasle Mogudpukamuu dochopa, GU3MUIECKUE U XUMUYECKHE
croiictBa. Okcun ¢ochopa(V) u dochopHas Kuciora, QUINISCKUE W
XMMUYECKHE CBOWMCTBa, mosydeHue. lcmonp3oBanue ¢ochaToB B KayecTBe
MUHEPAJIBHBIX YI00pEHUM

2.5

OOmast xapakTepuctuka 31eMeHTOB [VA-rpynmel. OcoOEHHOCTH CTpOCHUs
aTOMOB, XapakTEpHbIE CTEMEHU OKHCICHUS. YTIJEepol, alUIOTPOIHBIE
Moau(UKAIMK, PACIPOCTPAaHCHHE B TpUPOJE, (PHU3MYECKHe W XUMUYECKUE
cBoiictBa. Aacopbuus. Kpyroopor yrinepona B mpuponae. Okcuabl yriepoja,
X (U3MYecKre W XUMHUYECKHUE CBOMCTBA, JCUCTBHE HA >KHUBBIE OpPTaHU3MBI,
MOJIy4eHUE U TPUMEHEHHUE. DKOJIOTUYECKUEe POOIEMbl, CBSI3aHHBIE C OKCHJIOM
yraepona(IV); rumore3a Tm00anbHOrO MOTEIUICHUS KIWMAaTa; NapHUKOBBIN
sddexr. VYronpHas kuciota U e€ coilu, UX (GUINYECKUE U XUMHUYECKUE
CBOWCTBa, MOJy4YeHHWE M NpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-
nonbl. Mcnons3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIICHHOCTH U
CEIIbCKOM XO35IMCTBE

2.6

HepBOHa‘IaHLHBIe IIOHATHUA 06 OpFaHI/I‘-IeCKI/IX BCIICCTBAX KAK O COCOAWHCHHAX
yriepoaa (MeTaH, d3TaH, JTHJICH, alleTWJIEH, JTAaHOJ, TJUIEPHH, YKCYCHas
kucnota). x coctaB m xummueckoe crpoeHue. [loHsATHE O OHOIOTHYECKU
BOKHBIX BEIECTBAaX: XHUpax, Oelkax, YIJIeBOJax — M WX POJH B KU3HU
yenoBeka. MarepuaabHOe E€IUHCTBO OPraHMYECKMX U HEOPTaHMYECKUX
COCTMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOWCTBA, IMOIy4YEHHE U
npumenenne. CoenvHeHuss KpeMHHUs B mpupone. OOmme mpenctaBieHus 00
okcuae kpemuusA(IV) u kpemuueBoii kuciote. CHIMKAThI, UX UCIIOIH30BAHHUE B
OBITY, METUIIMHE, MPOMBIIINIEHHOCTU. BakHele cTpouTenbHble MaTepHUAabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [Ipobrembr OGe3omacHOTO
WCII0JIb30BaHUSI CTPOUTENbHBIX MATEPUAJIOB B IOBCEITHEBHOM KU3HU

2.8

XUMHUECKUI HSKCHEPUMEHT: H3y4deHHE 00pa3l0B HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEJICHHE Ka4EeCTBEHHBIX PEaKLMW Ha XJIOPUA-
HMOHbl M HaOJIOJIEHHE MPU3HAKOB HUX TMPOTEKaHMs; OMBITHL, OTpa’KarolIne
¢u3nveckne U XMMUYECKHE CBOKWCTBA TAJIOTEHOB M UX COCIMHEHUH (BO3MOXKHO
UCIOJb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C O0paszlaMu XJIOPUIOB
(ramoreHnIoB); O3HAKOMJICHHE C oOOpa3llaMH cepbl U €€ COeAUHEHUSIMU
(BOBMOXKHO  MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOMIOJCHHE IHpoliecca
oOyrauBaHus caxapa HoJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOI KHCIOTHI;
U3y4YeHHe XMMUYECKUX CBOMCTB pa30aBI€HHOW CEpHOM KHCIOTHI, MPOBEJCHUE
KayeCTBEHHOW peakuuu Ha Ccynb(ar-uoH ©u HAOMIOACHWE TpHu3HaKa e€
NIPOTEKaHUs; O3HAKOMJIEHHE ¢ (U3NUYECKUMU CBOMCTBaMU a30Ta, ocdopa u ux
COEIMHEHUN (BO3MOXHO HCIIOJIb30BAHWE BHJIEOMATEPHANIOB), OOpa3lamMu
a30THBIX U (ochHOpPHBIX yA0OpEHUH; OTyYeHue, cOOMpaHue, paclio3HaBaHUe U
M3y4YEHHE CBOMCTB aMMHaKa; IPOBEJCHHE KAauye€CTBEHHBIX pPEAaKUUil Ha HOH
aMMOHMS U (ochaT-uOH M U3yuyeHHE NPU3HAKOB HX MPOTEKaHMUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO (BO3MOXHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); M3Y4YEHHE MoOJeliell KpUCTAIUTMYECKUX




peméTok anmaza, rpadura, ¢yiepeHa; O3HAKOMJIEHHE C  IMPOIECCOM
afcopOIMu PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H YCTPOHCTBOM
MPOTHBOTAa3a; IMOJy4YeHHue, COOMpaHUe, pacro3HaBaHWE W HM3YYCHHE CBOWCTB
YIJEKUCIIOrO Tra3a; MpOBEIECHUE KayeCTBEHHBIX peakluii Ha KapOoHaT- U
CUJINKAT-UOHbI " I/I3y‘I€HI/Ie HpI/ISHaKOB nux HpOTeKaHI/ISI; O3HAKOMIJICHHUEC C
MPOAYKIMEN CHUIMKATHOM MPOMBILIJIEHHOCTH; PEIICHHE SKCIEPUMEHTAIbHBIX
3aja4 no teMe «BaxkHelre HeMeTalluIbl M MX COSIMHEHUS)

MeTtamisl 1 uX COCIMHCHUA

3.1

OO01mmast xapaKTepUCTHUKa XUMHUYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamdeckoid cucteMe XuMHUeCKUX diemeHtoB J[.W.
MenneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTAIIOB. MeTaiinyeckas CBsi3b U
METaJUINYeCKass KpUCTAIMYECKas PpemIETKa. DJIEKTPOXUMHUYECKUM  psif
HaNpsHKEHUNA METAJIOB

3.2

dusznuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTaisioB. OOIMe crocoObl NOTydYeHHUs
MeTa/uioB. [loHATHE 0 KOPPO3UM METAJUIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, 4yTyH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B
OBITY ¥ IPOMBILIIJIEHHOCTH
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[IlemouHnble MeTayuIbl: MOJOKEHHE B llepuoanueckoil cuUCTEME XHMHUYECKHX
anemenToB [I.1. MeHneneeBa; cTpoeHUE UX aTOMOB; HaXOXACHUE B IIPUPOJE.
duznyeckre 1 XUMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCHIIbI U
TUAPOKCUIBI HATpus U Kanus. IIpuMeHeHHe INEIOYHBIX METAUIOB M HX
COETUHEHUN

3.4

Illenoyno3emMenpHble  METaIbl MarHuii W KajJbLIMi:  IIOJIO)KCHHE B
[Tepuonnueckon cucreme xuMmuueckux 3neMeHToB JI.1. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXJIeHWe B npupone. OU3NYECKHE U XUMUYECKHE CBOMCTBA
Mar"usi M Kanplus. BaxHeiimme coeanHEHUs KanblMs (OKCHUI, THIPOKCHI,
coiin). KEcTkocTh BOJIbI M CLIOCOOBI €€ yCTpaHEHUs

3.5

AmoMmuHui: TonoxkeHue B Ilepuonnyeckol crucTeMe XMMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; cTpoeHUE aroma; HaxoxaeHue B mnpupone. dusnueckue u
XAMHAYECKHAE CBOMCTBA AIFOMUHMSI. AM(OTEpPHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AIIOMUHHUS

3.6

Kenezo: nonoxenne B [lepuoanueckoi cucreme xumudeckux snemeHToB J[.M.
MeHeneeBa; CTpoeHHE aTOMa; HaxoXJIeHue B mpupoae. Duznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuapl, THAPOKCUAb U conu kenesa(ll) u
xenesza(lll), ux cocras, CBOMCTBA U MOJIyYECHUE

3.7

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3llaMHi METAIIJIOB U CILIABOB,
X (U3MUECKUMH CBOMCTBAMM; H3Yy4YE€HHUE Pe3yJbTaTOB KOPPO3UH METAIJIOB
(BO3MOXKHO HCIIOJIb30BaHHUE BHJIEOMATEPHUAIIOB), 0ocoOeHHOCTEN
B3aMMOJICHCTBUS OKCHJAa Kalblusi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BAaHUE BUJIEOMATEPHANIOB); HCCJIEAOBAHHE CBOWMCTB >KECTKOW BOJIBI;
mpolecca TOpeHUs Kejle3a B KHUCJIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHUS KAUYE€CTBEHHBIX PEaKIMi HA HMOHBI
(Maramsi, KanbIus, amoMuHus, nuHka, skeneza(ll) m xemesa(Ill), memu(Il);
HaOIIO/ICHUE U OMHCAaHUE MPOIECCOB OKpalIMBaHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblug ~ (BO3MOXKHO — KCIIOJIB30BaHHE  BHJIEOMATEPHAIOB);
uccienoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHAA aTIOMUHUS U THUIPOKCHUIA
LIMHKA; PEIIeHNE IKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHelmme MeTauibl U
UX COEJIMHEHUSD)

XUMHS ¥ OKpyKarolas cpeia




4.1

HoBeie maTepuanbl u TexHojoruu. BemecTBa U maTepuainbl B MOBCEIHEBHOMN
JKA3HU 4desioBeKa. XUMHUs U 310poBbe. be3omacHoe MCnob30BaHUE BEIIECTB U
XUMUYECKUX peaknuii B ObITy. IlepBas momomp Mpu XUMHYECKHUX OXKOTaX U
OTpPaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMUYECKOW  IPAaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatomient cpensl [1/IK. Ponp XuMuu B pelieHUH 3KOJIOTMUECKUX MpoOeMm.
[IpuponHble HCTOYHMKHM YTJIEBOAOPOAOB (Yrojib, NPHUPOIHBIA ra3, He(dTh),
MPOAYKTHI UX NEPepadOTKU, UX POJIb B OBITY M IPOMBIIIIICHHOCTH

4.3

XUMUYECKUI 3KCIIEPUMEHT: U3ydYeHHE 00pa3l0B MaTepuaoB (CTEKIO, CIIaBbI
METAJUIOB, MOJIMMEPHBIE MaTepHaIbl)




INPOBEPAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN ITPOI'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon
NpoBePsSIEeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3yJbTaTaM
0230BOI0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOT0 0011ero odpa3opanust Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O I[I03HABa€MOCTHU SIBJIEHUH MpPUPOAbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XMMMYECKOW HAyKHM Kak 00JacTh COBPEMEHHOTO
€CTECTBO3HAHMUS, KOMIIOHEHTa OOIIeH KyJbTyphl M NPAKTHYECKOU
NeSTeIbHOCTH YEeJlIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;
IIOHUMAaHUE MECTa XMMHUU CPEIU IPYTUX €CTECTBEHHBIX HAYK

1.2

0 HAYYHbIX MCTOJAaX NO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TECOPCTUUCCKHUX MECTOAAaxXx HMCCICAOBAaHUA BCIICCTB W HU3YUCHUA
XUMHUYCCKHUX peaKum”I; YMCHUC HUCIIOJIB30BaTh MOACIIN JUIA
00BACHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 chepax npoheCCUOHATBLHON ACSITEILHOCTH, CBI3aHHBIX C XUMHUCH 1
COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMA Ha JIOCTHIKCHHUSX
XUMHYECKONW HAyKH, YTO IO3BOJHUT OOYYaroIUMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayiel npodeccnoHaIbHON e TeIbHOCTH
U ClIeaTh OCO3HAHHBIM BBHIOOP XMMHH Kak MPOQUIBHOTO MpeaMeTa
IIPH TIEPEX0JIe Ha YPOBEHB CPEJIHEro 00IIero oopa3oBaHus

BJIa,[[eHI/Ie CHUCTEMOM XHMHYECKHUX 3HAHHH H YMCHHUC IIPUMCHSATH
CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIINE XUMUYCCKUE TOHITHUS: XUMHUYECKUW SJIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, NMPOCTOE U CIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJIHOPOJHAST CMECh, OTHOCUTEJIbHBIE AaTOMHAasi M MOJICKYJIsIpHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MOJSPHBIH
00BEM, OKCHJI, KHCJIOTa, OCHOBaHHUE, COJIb (CPedHss), XUMHUYECKas
peakius, peaKuy COCOUHEHHUS, PEaKIMU Pa3IOKEHHS, pPEeaKIuu
3aMeIeHHs, peakiuu oOMeHa, TeruioBoW 3((dexT peakmmu, 5K30- U
SHIOTEPMHUYECKUE PEAKIMU, PACTBOpP, MAcCOBas JOJII XUMHUYECKOTO
AJIEMEHTAa B COCTMHEHUH, MAaccoBas JI0JIsl M TIPOLIEHTHAS! KOHIIEHTPALIUs
BEIIECTBA B PacTBOPE, PO aTOMa, IIEKTPOHHBIN CIIOM aToMa, aTOMHAs
opOuTallb, paguyc aToMa, BAJICHTHOCTb, CTEMECHb OKUCJICHHUS,
XUMHUYECKasi CBA3b, AEKTPOOTPULIATENIbHOCTD, MOJIIPHAs U HEMOJSpHAS
KOBaJICHTHAsl  CBs3b, HOHHAs  CBsI3b, METAJUIMUECKAs  CBS3b,
KpUCTa/NIM4eckass pemeéTka (aToMHas, HMOHHAs, MeTaJuIhyecKasi,
MOJIEKYJISIpHAsl), UOH, KAaTUOH, aHWOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJUTHYECKAsT JTUCCOIMAIMS, pEeaKklWd HOHHOro OOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHCIIEHUE W  BOCCTAHOBIIEHHE, 3JIEKTPOJIN3,
XUMHYECKOE paBHOBECHE, OOpaTHMbIe M HEOOpaTHMBIC pEaKIlu,
CKOpPOCTh XHMMMYECKOM peakimu, Katanuzatop, I[IJIK, xopposus
METAJUIOB, CILJIABbI

2.2

OCHOBOIIOJIATAIONINE 3aKOHBl XMMHH: 3aKOH COXPAaHEHHS MacChl,
nepuoguyeckuit 3axkoH JI.MI. MeHnneneeBa, 3aKOH MOCTOSIHCTBA
cocTaBa, 3aK0H ABOTajpo
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TEOPUH  XHMMHH: aTOMHO-MOJIEKYJISIDHAsE ~ TeOopus, TEOPHS
3JIEKTPOJUTUYECKON JUCCOLMALIUI

Bnagenne ocHOBaMH XMMHYECKOM I'PaAMOTHOCTH, BKJTIOYAIOIICH:

3.1

YMEHUE MPaBUIIbHO MCIOJIb30BaTh U3yUEHHBIE BEIIECTBA U MATEPUAIbI
(B TOM 4HClie MUHEpaJIbHBIE YAOOpEHHUs, METabl U CIUIaBHI,
OPOAYKTHl TEepepaboTKU MPHUPOAHBIX HCTOUYHUKOB YTIEBOIOPOIOB
(yrasi, mpupoaHOro Tasza, He()TH) B OBITY, CEIIbCKOM XO3SHCTBE, Ha
MPOU3BOJCTBE M MOHUMaHHE 3HAUEHHUS KHUPOB, OEIKOB, YIIIEBOJOB
JUIsl OpraHu3Ma YeJoBeKa; YMEHNE ITPOrHO3UPOBATh BIMSHUE BEIIECTB
U XUMUYECKHX IPOIECCOB HA OPraHHU3M 4YEJIOBEKAa U OKPYKAIOLIYHO
IIPUPOJHYIO Cpery

3.2

YMCHUC HHTCIPUPOBATH XUMUUYCCKUC 3HAHHA CO 3HAHUAMH OPYTUX
y4eOHBIX MPEIMETOB

3.3

HaJIMYUe OMbITa pabOThl C Pa3IMYHBIMH MCTOUYHHKAMH WH(OpMaLUU
N0 XUMUU (Hay4yHass U HAy4dHO-TIOIMYyJsIpHAs JUTEparypa, CJIOBapH,
CIPABOYHHUKHU, HHTEPHET-PECYPCHI)
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yMeHHe OOBEKTHBHO OIICHMBATh HWH(MOpPMAIMIO O BEIIECTBAX, HX
OpeBpalleHUsIX W NPAaKTHYECKOM TMPUMEHEHHMH ©  YMEHHE
UCIOJIb30BaTh €€ JUIsl pelieHns yueOHO-1103HABATENbHbIX 3a/1a4

Bnagenue ocHOBaMM MOHSTUWHOIO armapara M CHUMBOJHMYECKOrO
A3bIKa XUMUU IS COCTaBleHUs (OpMyJl HEOPraHMUYECKHUX BEIIECTB,
YpPaBHEHUNM  XUMHYECKHMX  pPEaKIMd; OCHOBAMHM  XHUMHUYECKOM
HomeHknatypsl (IUPAC u TpuBHanbHO)

YMmeHne oOBSCHATH CBA3b MOJIOKEHHUs 3nemeHTa B I[leproguueckoit
CUCTEME C UHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia fapa, oOliee Yucio
AJIEKTPOHOB), PACHPEIECICHUEM DJJIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB NIEPBBIX TPEX MEPHUOJIOB, KATUS U KAJIbIIHS

[IpencraBnenue 0 MIEPUOUYECKOMN 3aBUCUMOCTH CBOICTB
XUMUYECKHUX 3JIEMEHTOB (paJlyC aToMa, 3JEKTPOOTPULATEIBHOCTD),
MPOCTBIX W CIOXXHBIX BEIIECTB OT TIOJIOKEHUS DJIEMEHTOB B
[lepuoanueckoit cucreme (B MalblX MEpPUOJAX M  TJIaBHBIX
MOATPYIIAX) M JIEKTPOHHOTO CTPOCHHMSI aTOMa

YMenue knaccuuuupoBarh:

7.1

XUMHWYECKHUEC DJICMCHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHYCCKHEC pCaKIIUU

YMeHue onpeaensTh:

8.1

BAJICHTHOCTbL U CTCICHb OKHUCJICHUA XUMHUYCCKUX JJICMCHTOB, 3apsAal
HOHa

8.2

BHUJl XMMHYECKOW CBSA3M W THUN KPUCTAJUIMYECKOW CTPYKTYphHl B
COCIMHEHUAX

8.3

XapakTep Cpelibl B BOJAHBIX PAacTBOpaxX BeHIeCTB (KUCIOT, OCHOBAHUH)

8.4

OKHUCJIHUTCIIb U BOCCTAHOBHTCIIb

YmMmenue XapaKTCPHU30BATb (bl/ISI/I‘IeCKI/Ie 1 XUMHYECKHE CBOMCTBA:

9.1

MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOJOPOJI, TrpaduT, ammas,
KpEeMHHH, a30T, Qocdop, cepa, XJOp, HATpHM, Kalui, MarHui,




KaJIBLIWHA, aJTIOMHHHM, KEJIe30)

CIIOXKHBIX BELIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPOB (Boja,
aMMMaK, XJOPOBOJOPOJ, CEPOBOJAOPOJ, OKCHIAbI M TUIPOKCH]IBI
metaioB [-ITA rpynn, amtomunus, meau (1), umnka, xeneza (I u

92 IT), oxcuasr yraepoaa (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepel (IV u VI), cepuucras, cepHasi, a3oTucras, a3oTHasi,
dbocdopHasi, yronbHas, KpeMHUEBAsI KUCIOTA M UX COJIH)
NPOTHO3MPOBaTh W  XapaKTepu3oBaTh CBOICTBa  BEIIECTB B

9.3 3aBUCHMOCTH OT HUX COCTaBa M CTPOCHUS, NMPUMEHEHUE BEUIECTB B

' 3aBHCUMOCTH OT WX CBOMCTB, BO3MOXHOCTbH MPOTEKAHUSI XUMHUYECKHUX
MPEBPAICHUIA B Pa3JIMYHBIX YCIOBUIX

10 YMeHue coCcTaBIsATh MOJICKYJSIPHBIC i HOHHBIC YPABHEHHSI PEaKIIHiA, B
TOM YHCIIE:

10.1 peakIii HFOHHOTO 0OMeHa

10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI

103 WUTIOCTPUPYIOIIUX ~XMUMHYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
(TpyIm) HEOPraHUYECKHUX BEIIECTB

10.4 MOJITBEPKIAIOLINX TeHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU

11 YMeHue BBIYUCISTH (POBOANTH PACUETHI):

1.1 OTHOCHUTENIbHYI0 MOJIEKYJISIDHYIO M MOJIIPHYIO MacChl BEIIECTB,
MaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUU

11.2 MAacCOBYIO JIOJIO BEIIIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEeM ra3oB

11.4 M0 YpaBHEHUSM XHMHUYECKHX PEaKIUil U HaXOIUTh KOJIUYECTBO
BEIIIECTBA, 00BbEM M MACCY PEAreHTOB WUJTU MPOJIYKTOB PEAKIIUU

12 Bnanenue (3HaHHWE OCHOB):

OCHOBHBIMM  METOJAMH  HAy4YHOro  TO3HaHUA (HaOIrOJIeHUE,

1.1 U3MepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MTPU U3yUYEHUH BEIIECTB U

' XUMHUYECKHUX SIBJICHUW; yMeHue chopMyaupoBaTh MpoOieMy W
PEJIOKUTH IMMyTH €€ pelieHus
122 Oe3omacHOil pabOThl C XMMHYECKHMH BEIIECTBAMHU, XUMHYECKOU
' NOCY0U U JIabopaTOpHBIM 000pYAOBaHUEM
npaBUIaMy OE30MaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIb3yEMbIMU
B TIOBCEHEBHOM KU3HH, IPABUIIAMH MOBEJICHUS B MENIAX cOepeKeHUs

123 3I0pOBbS M OKpY’)KaloIIeld MPUPOJAHON Cpelbl; NMOHMMaHWE Bpeaa
(omacHOCTH) BO3JEUCTBUS HA JKHMBBIC OPTraHU3MBI OMPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI U TMPEAOTBPAILCHUS HX BPEIHOTO
BO3JICHCTBHS

13 Hannare mpakTUYecKuX HABBIKOB TUTAHUPOBAHHS M OCYIIECTBICHHUS
CIEYIOIIMX XUMUYECKUX IKCTIEPUMEHTOB:

U3y4YeHUEe U OnmHUcaHue (PU3MUECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

13.1 ¢  (uU3NYECKUMHU W  XUMUYCCKUMH  SIBJICHUSMH,  OTIBITHI,
WUTIOCTPUPYIOIIHNE MPU3HAKU MPOTEKAHUS XUMHUECKUX peaKIui

13.2 M3y4YeHHUE CIIOCOO0B pa3JIeieHus cMecei
MOJlyYeHUE KHUCIOpOAa M U3YYEHHE €ro CBOICTB; IMOJIy4eHUE

13.3 BOJOPOJa U U3YUYEHHE €r0 CBOMCTB; IOJIy4EHHE YIVIEKHCIIOrO rasa u

U3y4EHHE ero CBOMCTB; MOJIy4YeHHEe aMMHUaKa U U3yUYeHHUE ero CBOMCTB




13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JoJe
pacTBOPEHHOIO BELIECTBA

13.5

pUMEHEHHE MHIIIKaTOPOB (maxmyca, METUIIOpaHKa "
¢denondranenHa) A8 ONpeneTeHUs] XapakTepa Cpelbsl B pacTBOpax
KUCIIOT M HIeT04ei

13.6

UCCIICZIOBAHUE U  ONKMCAHUE CBOMCTB HEOPraHMYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; M3yYEHHE B3aMMOJICHCTBUS KUCIOT C METaLUIaMH,
OKCHJIaMH  METAJUIOB,  pPacTBOPUMBIMM M HEPACTBOPHUMBIMU
OCHOBaHMWSIMH, COJIIMH; [IOJYy4EHHE HEpPAaCTBOPUMBIX OCHOBAHUIA;
BBITECHEHHWE OJHOTO MeTajula JpyrMM W3  pacTBOpa  COJIM;
ucclieioBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB AIIOMUHUS H
LIUHKA

13.7

pelIeHne YKCIEPUMEHTANIBHBIX 3a7a4 10 TeMaM: « OCHOBHBIE KJIacChl
HEOPTaHUYECKUX COCIMHCHMUI; «DNEKTpOIUTUYECKAS
auccoryanusay; «BaxkHeHmme HeMeTauIlbl W WX COCIUHCHHSI;
«BakHeHIme MeTajuIbl U UX COeTUHEHUSY

13.8

XUMHUYECKHE  OKCIEPHUMEHTBI,  WUIIOCTPUPYIOIIME  NPHU3HAKU
NPOTEKAHUSI PEaKIMii MOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIMu Ha
NPUCYTCTBYIOIME B BOJHBIX PAcTBOPaX MOHBI: XJOPHI-, OpOMHI-,
uonua-, cyiabdar-, Qocdar-, KapOboHaAT-, CHIUKAT-aHHOHBI,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJbLus, aIIOMUHUS,
xenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YmMmenue:

14.1

NpPEACTaBIATh PE3yJNbTaThl JKCIIEpUMEHTa B (OpPME BBIBOJIOB,
JI0Ka3aTelbCcTB, IpaUKOB M TaOMUI W BBIABIATH SMIMPHUECKUE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSI3U MEXJIY PeallbHO HAOIIOJaeMBIMU XUMHYECKHUMHU
ABJICHUAMU U NPOLECCAMU, NIPOUCXOIALIMMHU B MAKPO- U MUKPOMMUPE,
OOBSICHSITH IPUINHBI MHOTOOOPA3Hsl BEIIESCTB




HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUH

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHaLIa.HBHI)IC XUMHWYCCKUC ITOHATHUA

1.1

Uwucteie BemecTBa U cMecH. CriocoObl pa3iesieHus: CMecei

1.2

ATOMBI M MONEKynbl. XUMHUUYECKHE DJIeMEHThl. CHMBOJIBI XUMHYECKUX
971eMeHTOB. [IpoCThIe U CII0KHBIE BEIECTBA.

1.3

Xumudaeckasi popmyina. BaaeHTHOCTh aTOMOB XMMUYECKUX 31eMeHTOB. CTeneHb
OKHCJICHUA

1.4

3aK0OH TIOCTOSHCTBAa COCTaBa BCIICCTB. OtHocuTenbHas aTOMHAs Macca.
OtHocHuTenpHAS MOJICKYJIsIpHad mMacca. MaccoBast 4o XHMMHYECKOTO JIEMEHTA
B COCOMHCHNU

1.5

KonnuectBo BemectBa. Monb. Monsipuas Macca. MounspHblid 00BEM Tra3oB.
B3anMOCBsI3b KOJIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €AMHUL] BELIECTBA

1.6

duznueckne M XUMHUYCCKHE SBICHUSI. XUMHUYCCKAs pcakuus nu eé IMPU3HAKH.
3aKoH COXpaHCHHA MACCHI BCIICCTB. XuMHu4JecKkue YPaBHCHUA

[Tepuoauueckuii 3akoH W Ilepuoguyeckas cucTeMa XUMHYECKHX JJIEMEHTOB
JN. Menneneea. CTpoeHre aTOMOB

2.1

Ilepuonnueckuit 3akoH. Ilepuonnueckas cucrema XxuMu4yeckux 3yeMeHTos /.M.
Menaeneesa. Ilepuoasl u rpynnbl. OU3HYECKUI CMBICI MOPSAIKOBOTO HOMEPA,
HOMEPOB [1€pUO/1a ¥ TPYIIIbI 3JIEMEHTA

2.2

Crpoenue aromoB. CoctaB atoMHbIX siaep. M3orombl. Dnexktponsl. CTpoeHue
AJICKTPOHHBIX 000J0YeK aTOMOB TEpBBIX 20 XHUMHUYECKHX DJIIEMECHTOB
Ilepuoauueckoii cucremol JI.1. MeHeneera

23

3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kalusl, Kaiuplusa (paguyca aTOMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METAJIMYECKUX W HEMETAUIMYEeCKMX CBOMCTB) M WX COCJUHEHHHA B
COOTBETCTBUU C TMIOJIOKEHHEM »JiieMeHTOB B Ilepuoamdeckoil cucreme u
CTPOEHHEM HX aTOMOB

CTpOCHI/Ie BCIICCTBA

3.1

Xumuyeckass cBsi3b. KoBaneHTHast (mojisipHass M HEMOJIApHAsi)  CBSI3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  3JeMeHTOB.  MonHas  CBs3b.
Mertannuueckas cBsi3b

3.2

Tunel KpucTaIMUecKuX pemérok (aToMHas, WOHHAsA, MeTaJUIM4yecKast),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKH U BUIA
XMMHUYECKOH CBSI3H

Baxueiime mnpeacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeraibl u ux
coeaquHeHus. MeTaibl U UX COeAUHEHUS

4.1

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHUX COEAMHEHHH: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHBbIE) U
HecosieoOpa3yrolye; OCHOBaHMH (LIETOYM M HEPACTBOPUMBIE OCHOBAHMS);
KUACIOT  (KHCIOpOJCOAepKaie ¢  OeCKHUCIOpOIHBIC, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJI€H (CPEIHUX U KUCIBIX)

4.2

®dusnyeckue W XUMHYECKHE CBOMCTBA TPOCTBIX  BEIIECTB-HEMETAIIOB:
BOJIOPO/Ia, XJIOPa, KUCI0PO/Ia, Cephl, a30Ta, pocdopa, yriepoia, KpeMHHS




4.3

@u3nuecKue M XUMUYECKHE CBOMCTBA IPOCTBIX BEIECTB-METAIUIOB: JIMTHS,
HaTpUs, Kajausl, MarHusl M KaJbLUs, aTIOMUHMS, JKele3a. DJIEKTPOXUMUYECKUI
P HAIPSKEHUM METAJIOB

4.4

dusnuecknue U XMMHUYCCKHE CBOMCTBa BOAOPOIHBIX COG[[I/IHGHI/Iﬁ HEMCTAJJIOB:
XJIOpOoBOaAOpPOaa, CCPOBOAOPOAd, AMMHAKA

4.5

®dusnueckue M XUMHYECKHE CBOMCTBAa OKCHUIOB HemerauioB: cepbl (IV, VI),
aszota(Il, IV, V), docdopa(lll, V), yrnepona(ll, 1V), kpemuausa(IV). ITomyuenue
OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcuaoB: MeTawioB [A-IIIA rpymm, muuka, memu(Il) u
skenesza(1l, D). [MomydyeHne OKCHAOB METAIIIIOB

4.7

XUMHUYECKUE CBOMCTBa OCHOBAHUH M aM(OTEPHBIX TMIPOKCHAOB (Ha MpHUMEpe
THJIPOKCUAOB  QJIIOMUHUS, JKese3a, IuHKa). llomydyeHue ocHOBaHUH W
aM(pOTEepPHBIX THIPOKCH]IOB

4.8

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOJIHON, CEPOBOAOPOIHOM,
CEpPHHUCTOM, CEpHOM, a30THOH, (HOoChHOPHOU, KPEeMHHEBOU, YrosbHOU. OcoObIe
XMMHYECKHE CBOMCTBAa KOHLIEHTPUPOBAaHHOW CEPHOM M a30THOW KHCJOT.
[TonyuyeHune KuciIoT

4.9

OO6mue xuMHuyecKue cBoicTBa cpenHux coneil. [lomyuenue comeit

4.10

[Monyuenue, coOupaHHe, pacro3HABaHHE BOJAOPOJA, KHCIOPOJa, aMMHaKa,
YTJICKUCIIOTO Ta3a B JJA0OPaTOPHH

4.11

[Tomyyenue amMMmuaka, CEpHON W a30THOW KHCJIOT B MPOMBINIICHHOCTH. O01mume
CIOCOOBI MOJIYISHHUSI METAJLIIOB

4.12

I'eneTnueckas CBsI3b MCXKAY KiIaCcCaMM HCOPTaHNYCCKHUX COQ,Z[HHGHPIP'I

XUMHUYECKHUE pCaKnuu

5.1

Knaccudukanus XuMHUECKUX peakluii M0 pa3iNyHbIM MPU3HAKAM: [0 YUCITY U
COCTaBy Y4YAaCTBYIOIIMX B PEAKIUHM BEIIECTB, MO TEIIoBOMY 3(h(deKTy, Mo
VM3MEHEHMIO CTENIEHEN OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB

5.2

TennoBoii a3 ekt XUMUYECKOIN peakuu, TEPMOXUMHUECKHUE YpaBHEHUS. DK30-
Y SHJIOTEPMUYECKUE peakinu. TepMOXUMHUUECKUE YPABHEHHUSI

53

OKHCIUTEITEHOBOCCTAHOBUTEIBHBIC PCaKkIunu. OKHCIUTEIN U BOCCTAaHOBUTEIIU.
Hpoueccm OKHUCICHUA u BOCCTAHOBJICHUA. :‘)J'ICKTpOHHHﬁ bajaHc
OKHCJIMTEILHOBOCCTAHOBUTEIILHOM pCaKnu

54

Teopus 37eKTpOIUTHUECKON quccoruanuu. KaTuoHbl, aHHOHBI. DIEKTPOIUTHI U
HEeRIeKTPoJuThl. CUsibHBIE U clla0ble ANIeKTPOJIUThl. CTeneHb AUCCOIMAINU

5.5

Peakiun monHoro obmena. YcCioOBHS NMPOTEKaHUS PEaKlUid MOHHOTO OOMEHa,
MIOJIHBIE M COKpALEHHbIC HOHHBIC YPABHEHUS PEAKLUI

XuUMHMS ¥ OKpyXKarolas cpeaa

6.1

BemecrBa v Marepuansl B IIOBCEJHEBHOM JKM3HM 4elloBeKa. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakuuid B J1abopaTopuu U OBITY.
ITepBas moMouIs IpY XUMHUYECKHUX 0’KOTaX U OTPABICHUAX

6.2

XUMHYECKOE 3arps3HEHHe OKPYXKAloIIeH cpeabl  (KUCIOTHBIE  JTOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €0 MPEIOTBPALICHUS
[Ipenenbrass momyctumas konmeHtpanus BemectB (ITJIK). Pomp xumum B
pPEIICHHH DKOJIOTMYECKUX TMpoOieM. YCWIeHHe TapHUKOBOTO dddeKra,
pa3pyIieHrue 030HOBOTO CJIOSI

6.3

[Tpumenenue cepsl, a3ota, pocdopa, yriepona, KpeMHHUS U UX COECIUHEHHUI B
OBITYy, MEIWIIMHE, TMPOMBIINUICHHOCTH M CEJIbCKOM Xo3siicTBe. [IpuMeHeHue




METAJJIOB M CIUIaBOB (CTalb, YYTyH, IIOPAIOMUHUN, OpoH3a) B OBITY U
IIPOMBIIIEHHOCTH UX coequHEeHUH. [ToHsTHE 0 KOPPO3UM METalJIOB, OCHOBHBIE
CHOCO0bI 3aLIUTHI UX OT KOPPO3UHU

[IpupogHble MCTOYHWKH YTIEBOAOPOAOB (Yrojib, NPHPOIHBIA Ta3, HEDTH),

6.4 MPOJIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIJIECHHOCTH
[lepBoHauanbHble TOHATHS OO0 OpPraHMYECKUX BEIIECTBAX KaK O COEIUHEHHSIX

6.5 yrieposaa (MeTaH, 3TaH, STHJICH, alleTUIICH, 3TaHOJI, TIUIIEPHUH, YKCYCHAs KHUCIIOTA).
[TonsiTrie 0 OMONOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OelKax, yriieBoJax — U Ux
POJIH B KU3HH YEJIOBEKA

7 Pacuérsr:

7.1 110 popMysIaM XUMHYCCKUX COSAUHECHUI

7.2 Macchl (MaccoBOM) TOJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 0 XUMHYECKHM YPaBHEHUSIM




YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
MMPOLECCA
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