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HHOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1Mo XMMUU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus COCTAaBICHA Ha OCHOBE
TpeOoBaHUIl K pe3ysbTaTaM OCBOEHMS OCHOBHOI 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOIO
obmero oOpa3zoBanus, npenactaBieHHbIX B PI'OC OOO, a Taxke Ha OCHOBE (eneparbHOU
paboueli mporpaMMbl BOCTIUTAHUS U C YYETOM KOHIICTIIIUHU TMPENOJAaBaHUsl YIEOHOTO MpeaMeTa
«Xumusi» B 00pa3oBaTeNnbHbIX opranuzanusx Poccuiickoir @eneparium.

[IporpaMmma 1o XwMHuM Aa€T MpEACTaBICHHUE O IENAX, OOmed cTparerun OO0ydYeHUs,
BOCTIIUTAHUSA U Pa3BUTHUS OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOTO NpeaMeTa, yCTaHABIUBAET
00s13aTeNIbHOE NIPEIMETHOE COJEpKaHUE, MPeyCMaTpUBaeT paclpe/elieHne ero mo kKjaccam u
CTPYKTYpPUPOBAHHE IO pa3jiejaM U TeMaM MPOrpaMMBbl 10 XMMUH, ONPEIENseT KOJIUYECTBEHHbIE
U KauyeCTBEHHBIC XAPAKTCPUCTUKU COJCPKAHHS, PEKOMEHIYEMYIO TOCIEI0BaTEIHbHOCTD
U3YYCHUS XUMUU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, IOTUKH Y4eOHOTO
IpoLecca, BO3PacCTHBIX 0COOEHHOCTEH 00y4aroImuXxcsi, OnpeAessieT BO3MOXKHOCTU MpeaMeTa JJis
peanu3anuu TpeOOBaHM K pe3ylbTaTaM OCBOCHHS OCHOBHON 00pa30BaTEeNbHOM MPOrpaMMbI Ha
YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yIbTaTaM 00yUYeHHs] XUMUU
HAa YypOBHE IMeNell u3y4deHHWs MpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIHHON
JEeSTEIbBHOCTH 00YyYaroIIerocst o OCBOEHUIO YU4€OHOI O COJIepiKaHusl.

3HaHUE XUMUH CITy>)KUT OCHOBOH 11 JOPMHUPOBAHUS MUPOBO33PEHHUST 00YyUAIOIIEToCs, ero
MPEICTABJICHUI O MaTePUATHFHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMUPYEMBIE XUMUEH
MPEJICTAaBICHHS O B3aUMOMPEBPAIICHUSX SHEPTUU U 00 IBOIIOLUHU BEIIECTB B MIPUPOJIE, O MyTSIX
pemieHuss TIOOATBHBIX MPOOJEM YCTOWYMBOTO PpAa3BUTHUA YEJIOBEUECTBA — CHIPHEBOM,
JHEPreTUUECKOH, MUIIEBOI U SKOJIOTHUECKON 0€30MacHOCTH, IPOOIEM 3paBOOXPAHECHHUS.

N3ydyenue xumuu:

CIOCOOCTBYET peanu3aliil  BO3MOXHOCTEH [l camMopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYPbI JINYHOCTH, €€ 0011el 1 (PyHKIIMOHAIIBHOW TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB  HMX  CAMOCTOSITEJIbHOM  y4yeOHOW  JCATENHHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATENILCKUX YMEHHUH, HEOOXOJMMBIX KaK B TIOBCEIHEBHOM JKHM3HHM, TaK U B
npoeCCHOHAILHOMN JeSTENHHOCTH;

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

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM
3HaHMUSAM, K TPHUPOAE, K UEJIOBEKY, BHOCHUT CBOM BKJIaJ] B DKOJIOTHUYECKOE OOpa3oBaHUeE
oOyyJaronuxcsi.

JlanHble HampaBiieHHs B OOy4eHHH XUMHUU 00€CMedHBAIOTCS CHEnUuUKON coaep KaHus
y4eOHOr0o TIpeIMeTa, KOTOPBIM SBISICTCS TENarorTMYecKd aJanTUPOBAHHBIM OTPAKEHUEM
0a30BOI HAYKH XUMUU Ha OMPEETEHHOM dTare € pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOrO OOIIEro OOpa30BaHHsS OPUEHTHPOBAH HA OCBOECHME
00y4JaroIMMHUCS CUCTEMbI TIEPBOHAYATBHBIX MOHATUN XMMHUHU, OCHOB HEOPTaHUYECKOW XMUMHH U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX MOHATHN OPTraHUYECKOU XUMUHU.

CtpykTypa coaepaHus MPOrpaMMbl IO XUMHH c(hOpMHpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxoaa kK e€ m3ydenuro. ConaepaHuE CKIAJBIBACTCS W3 CHUCTEMBI MOHATHUM O XUMHUYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XWUMHUYecKoi peakuumu. OOe 3T CUCTEMBbI
CTPYKTYPHO OpraHM30BaHbl IO MPUHIMITY TOCJIEIOBATEILHOTO Pa3BUTHs 3HAHUNM HAa OCHOBE
TEOPETHUUECKUX MPEICTABICHUN Pa3HOTO YPOBHS:

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

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XMMUH;

— YY€HHUSI O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— MpEeJCTaBICHUN 00 NEKTPOTUTHUECKON AUCCOIMAIIMH BEIIECTB B PaCTBOPAX.



TeopeTnueckue 3HaHUS PacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pPa3BUBAIOTCS IOCIEJOBATEILHO OT OJHOTO YPOBHA K JApyromy,
BBITOJIHAS (DYHKIMU OOBSACHEHHsS W HPOTHO3HPOBAHUS CBOWCTB, CTPOCHHMS W BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TIOJyYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl MO XMMHHU CIIOCOOCTBYET (HOPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJISAIOIIEH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CUCTEMHOM IPUPOIBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HaHUIO U METO/aM I03HaHus B Hayke. M3yueHnue xumMunn
MPOUCXOJUT C TMPHUBJICUYEHUEM 3HAHUW M3 paHee M3YyUYEHHBIX YYEeOHBIX MPEIMETOB:
«Oxpyxarommiit Mup», «buonorus. 5—7 knaccel» 1 «PuU3uKa. 7 KIaccy.

[Ipyn u3yueHun XuMuM IPOUCXOAUT (HOpMHUpPOBaAHHE 3HAHUI OCHOB XUMUYECKOW HAyKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON NIEeATETbHOCTH YelloBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajaya y4eOHOro MpeaMeTa COCTOMT B (POPMHUPOBAHUU
CHUCTEMBbl XUMHMUYECKUX 3HAHUN — BaXXHEUIIMX ()AKTOB, MOHITHUN, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUH, JOCTYNHBIX OOOOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, fA3blka HAyKH, B
NprOOIIEHNH K HAyYHBIM METO/IaM MO3HAHMS [IPU U3yUYEHHUH BEUIECTB U XUMUYECKUX PEaKIHii, B
(bopMUpPOBaHMM M pPa3BUTUU I[I03HABATEIbHBIX YMEHMH M HUX HIPUMEHEHUU B YyueOHO-
II03HABATEJILHOM U yueOHO-UCCIIEI0BATENIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUl O€3011acHOTrO
oOpallieHus ¢ BeIIeCTBaMU B TOBCETHEBHOM JKU3HH.

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

— (hopMUpOBaHME MHTEIIEKTYAJIbHO PAa3BUTOM JIMYHOCTH, FOTOBOM K CaMO0Opa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PEIICHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOILUMCS YCIIOBHIM KHU3HH;

— HaIpaBJICHHOCTh OOYYEHMsI Ha CHUCTEMaTHYeCKoe MpuoOUIeHHe OOydaromuxcs K
CaMOCTOSITEJIBHOM ~ IO3HABaTENbHOM  JIEATENBHOCTH,  HAy4dyHbIM  METOJaM  IIO3HAHUf,
(hopMHUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYarOIUMUCS OIbITa
pa3HOOOpa3HON MAESTENbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JUIsl pa3IMYHbIX BUOB AEATEIbHOCTH;

— ¢opmupoBaHue oOmel GyHKIIMOHATBFHON U €CTECTBEHHO-HAYUYHON TPaMOTHOCTH, B TOM
qycie YMEHHH OOBACHATh M OLCHMBATBH SIBJICHMUS OKPYXKAIOLIETO MHpA, MCIOJB3Ys 3HAHUS U
OTBIT, TIOJyYEHHBIE TPH HW3YYCHWH XHUMHH, TPUMEHATh WX TPH pemieHnH TpolieM B
IIOBCEIHEBHOM JKNU3HU U TPYAOBOH I€ATEIBHOCTH;

— (hopMupoBaHue y 00yHarOIMXCs TYMAaHUCTHYECKUX OTHOIICHUH, TOHUMaHHS [IEHHOCTH
XMMHUYECKHX 3HAHUU U BBIPAOOTKH SKOJIOTMYECKH LIEJIecCOO0pa3HOTro MOBEACHHS B OBITY H
TPYJOBON JEATENBHOCTH B LEJSIX COXPAHEHMsI CBOETO 370POBbsl M OKpPYXKarolled MpUpOIHON
Cpensl;

— pa3BUTHE MOTUBAIIMHU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEGHMs OOIEYETOBEYECKMX LEHHOCTEH, MOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npoduIIs ¥ HAPaBICHHOCTH AaJbHEUIIEr0 00ydeHMsl.

OOwiee yncino 4acoB, OTBEAEHHBIX IS M3YYEHHUS XMMHUU HAa YPOBHE OCHOBHOI'O OOILEro
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HezielN0), B 9 kimacce — 68
yacoB (2 yaca B HEZICIIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIIACC

IepBoHaya/IbHbIe XUMUYECKHE MOHITHUSA

[Ipeamer xumuu. Ponb XUMHUM B KU3HU YesIOBEKa. XUMHUS B CUCTEME HayK. Tena M BellecTBa.
@u3nYecKrue CBOMCTBA BEHIECTB. ArperaTHoe cocTosHue BemecTB. [loHsaTHe O Meromax
no3HaHus B XuMuu. UncTeie BemecTBa U cmecu. CriocoObl pa3ieneHus cMecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE 3JIeMEHThl. CUMBOJIBI XUMHUYECKUX 3JIeMeHTOB. [IpocTeie n
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudaeckasi ¢opmyrna. BalleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH TMOCTOSHCTBA
coctaBa BemlecTB. OTHocuTenbHass aToMHas Macca. OTHOCUTENbHAs MOJEKYJsipHas Macca.
MaccoBas 10151 XUMHAYECKOTO 3JIEMEHTA B COCUHEHHH.

KonunuectBo BemectBa. Moisib. MonsipHass macca. B3auMoCBsA3b KOJIMYECTBA, Macchl M YHUCIA
CTPYKTYPHBIX €IUHUII BemecTBa. Pacuérel mo popmynaM XuMHUYECKUX COCTMHEHU.
®u3nuecKrue U XUMHUYECKHUE SBICHUS. XUMHUUECKasi peakius U e€ MPU3HaKu. 3aKOH COXpaHEHUs
MaccChl BEIIECTB. XUMHUECKHe ypaBHeHUs. Kinaccudukarys XuMUIeCcKuX peakiuil (CoeTuHeHNs,
pa3IoXKEeHUs, 3aMeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHYECKOH TOCYyAOH, mpaBuiamMu paboThl B J1abopaTopuu U NpuéMamu
oOparmeHusi ¢ J1abopaTOpHBIM O0OpPYAOBaHUEM, M3YUYCHHE M ONMUCAHUE (PU3NYECKUX CBOMCTB
00pa31i0B HEOPraHUYECKUX BEUIECTB, HaOMoeHne pu3nyecKux (IIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATICHHE W KOHJICHCAIMS BOJABI) U XUMUYECKUX (TOPEHHE CBEYH,
MPOKATUBAHUE MEIHOW MPOBOJIOKH, B3aMMOJCHCTBHE MeJla ¢ KUCIOTOM) sSBIEHUI, HAaOI01eHne
W ONMCAaHWE TPU3HAKOB TMPOTEKAHUS XMMHUYECKHX peakiui (paszokKeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapus, paznoxkeHue ruapokcunaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >Kene3a ¢ pacTBopoM conu Mmenu (II), m3ydyenme crmocoOoB
pa3fiefieHus CMeceil: ¢ MOMOIIBI0 MarHuTa, (UIbTPOBAaHHE, BHIAPUBAHME, AUCTUIUIALINA,
xpoMarorpadusi, TPOBEJCHHE OYMCTKH TOBAPEHHOM COJM, HAONIOJEHUE W OIKCAaHUE
pE3yIbTaTOB MPOBEJAEHUSI OMbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHHUS MAacChl, CO3/1aHHE
Mo/IeNIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baskneiilue npeacTaBuTeIM HEOPraHUYECKHUX BelleCTB

Bo3gyx — cmech razoB. CocraB Bo3ayxa. Kuciopom — 3JIeMEHT W MPOCTOE BEIIECTBO.
Haxoxzaenue kuciopona B npupoze, Gpu3zndeckue U XMMHUUECKHe CBOMCTBA (PEaKIMK TOPEHHS).
Oxcupgpl. Ilpumenenue xucnopoga. CnocoObl MOJy4eHHsS KHUCIOpoJa B JlabopaTopuu u
MPOMBINUIEHHOCTH. KpyroBopoT kucinopoaa B mpupone. O30H — aljaoTpornHas MOAU(pUKAIUs
KHCIIOPOJA.

TemmoBoit 3¢hdekT XuMHUYEeCKOW peakiMH, TEePMOXMMHYECKHE YypaBHEHHUS, DK30- U
SHIOTEPMUUYECKHE peaKkiuu. TOIMIWBO: yroidb W METaH. 3arpsi3HEHHE BO3/yXa, YCHIICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — snemeHt u mpoctoe BeuiecTBo. HaxoxxaeHue Bogopoaa B npupoje, Gu3ndeckue u
XMMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI onyueHusi. Kuciorsl u comu.

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

®duznueckue CBOWCTBA BoJAbl. Boma kak pactBoputenb. PactBopsl. HackimeHnsie u
HEHACHIIICHHBIE PAacTBOpPHI. PacTBOpMMOCTH BemiecTB B Boje. MaccoBasi JOJsi BEUIECTBAa B
pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHMs. Poiap pacTBOpoOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoOJbI B mpupoje. 3arps3HEHUE MPUPOAHBIX BOA. OXxpaHa M OYUCTKA
PUPOJHBIX BOJ.

Knaccudpukanus Heopranmueckux coeauHenmid. Oxcunpl.  Knaccudukamuss — OKCHJIOB:
coneoOpa3yroline (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIE) U HecoleoOpasyromue. HoMeHnknatypa
okcu0B. du3nyeckre U XUMUYECKHUE CBOKMCTBA OKCHIOB. [lomyueHnue okcuaoB.



OcHoBanmst. Kmaccudukanust OCHOBaHMI: IIETOYM W HEPACTBOPHMBIE  OCHOBAHHUSI.
Homenknarypa ocHoBanuii. @u3nyeckue M XHUMUYECKHE CBOWCTBA OCHOBaHWU. [lomyudenue
OCHOBaHUM.

Kucnorsl. Knaccudukamus kucnor. Homenknarypa kucior. Pusmdeckue M XUMHUYECKHE
cBoiicTBa KucaoT. Pax aktuBHoctu MmetamuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenkiarypa coneit. @u3ndeckne 1 XUMUYECKUE CBOMCTBA coseil. [Tomyuenune coseid.
I'enernueckas cBsA3p MEKy KJIacCaMU HEOPraHUYECKUX COCUHEHUM.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OMpeeNieHue COJEepKaHUS KUCIOpoJa B BO3AyXe, IMOJy4YeHHE, COOMpaHue,
pacno3HaBaHHe M HM3yY€HUE CBOICTB KUCIOpOJa, HAOMIOJEHHE B3aUMOJAEHUCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUS BOSHHUKHOBEHHS W MPEKpallleHus ropeHus (Mokapa), O3HAKOMIICHUE C
oOpa3laMu OKCHJOB U ONUCAaHHE HX CBOMCTB, NOJy4YeHHE, COOMpaHuE, paclo3HaBaHUE U
U3y4YeHHE CBOWMCTB BOAOpoaa (TOpeHHe), B3auMojelcTBUE Bojopoaa c¢ okcugom meau (1)
(BO3MOXHO HCTIOJI30BaHUE BHICOMATEPHAIIOB), HAOIIOCHUE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, HucciaenoBaHUE OCOOCHHOCTEH pPACTBOPEHUS BEUIECTB C PA3IUYHON PACTBOPHUMOCTHIO,
IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBHE BOJABI C MeTalUlaMH (HaTpueM M KajbIleM) (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMaTEPHUAIIOB), MCCIEAOBAHNE OOpPA3I[0B HEOPraHWYECKUX BELIECTB Pa3IMUHBIX KJIAcCOB,
HAOMIO/ICHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOPAaX KHUCIOT W IIEIOYeH, U3ydeHue
B3aumojeicTBusi okcuaa meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMH,
peakuuii HeWTpanau3aluuy, NOJy4YeHHE HEepPACTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJIHOTO
MeTaJljla IPYTUM U3 pacTBOPA COJIM, PEHICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Baxxueiiime
KJIACChl HEOPTaHUYECKUX COEIUHEHUIN.

IMepuoguveckuii 3akon u Ilepuoamyeckasi cucremMa xuMu4yeckux 3jemeHtos JI. H.
MenpgesieeBa. CTpoenne aToMOB. XMMHU4YeCKas ¢BA3b. OKHUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakuuun

[lepBple MOMBITKM KIAaCCH(PUKAIUU XUMHUYECKUX 3JIeMEHTOB. [loHATHEe O Trpymnmax CXOIHBIX
9JE€MEHTOB (IIEJIOYHBIE U IIEJOYHO3EMENIbHBIE METAJIbl, TaJlOTeHbl, WMHEPTHBIC Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEepHbIE OKCUIIBI U THIPOKCH/IBI.

[Tepnonnueckuit 3akoH. [lepuonnueckas cucreMa XxuMudeckux 3yeMeHToB J[. M. Menneneesa.
Kopotkonepuoanass u guHHONepuoaHas ¢opmel lleproanyeckoil CHUCTEMBI XUMHYECKHX
anemenToB [[. 1. Menneneesa. Ileproasl u rpymnmsl. @U3H4EeCKUI CMBICH OPSIKOBOTO HOMEDA,
HOMEPOB MEPUOJA U TPYIIIHI JIEMEHTA.

Crpoenne atomoB. CoctaB atoMHbIX saep. M3otombl. Dnekrponsl. CTpoeHHE 3JIEKTPOHHBIX
o0Oosouek aromMoB mepBeIXx 20 xuMuYeckux dneMeHToB llepuoamnueckoit cucremsr . U.
MenneneeBa. XapakTepucTUKa XMMHUYECKOTO JIEMEHTA IO €0 MOJIOkKEeHUI0 B Ilepuonnueckoi
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUs pajguyca aTOMOB XHMMHYECKUX DJJIEMEHTOB, METANTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U EPUOIAM.

3nauenne [lepuoamueckoro 3akoHa u Ilepuoandeckoil CHCTEMbl XUMHUYECKUX AJIEMEHTOB IS
pa3BUTHs HAyKU U npakTuku. 1. 1. MenaeneeB — y4€HbIi U IpakIaHUH.

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAs U HEMOJSpHAs) CBsI3b. DIEKTPOOTPHUIATEIHHOCTD
XUMUYECKUX AIIEeMEHTOB. VIOHHas CBS3b.

Crenenn okucieHus. OKUCTUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoiecchl okuciaeHus u
BOCCTaHOBJIEHUS. OKUCINUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

U3y4eHHe 00pa3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHAA IIMHKA C
pacTBOpamMu KHUCIOT U IIEJIOYEH, TMPOBEACHUE OIBITOB, WUIIOCTPUPYIOLIIUX PUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpEHUE, PEaKIIUU PA3JI0KEHUS, COSTUHEHUS).
Mescnpeomemnnie ceasu



Peanmu3anust MEXNPEAMETHBIX CBSA3EH MPU M3YYECHUH XUMUU B 8 KJacce OCYIIECTBIISACTCS Yepes
WCIIOJIb30BaHNE KaK OOIIUX €CTECTBCHHO-HAYYHBIX TOHSATHH, TaK W TOHSATHH, SBIISIOIIMXCS
CUCTEMHBIMU JIJISl OTJENBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAY4YHBIA (DaKT, THUIIOTE3a, TCOPHsI, 3aKOH, AHAIU3,
CUHTE3, KIacCHU(UKaIus, MNEePUOAUYHOCTh, HAONIOJCHNUE, OKCIEPUMEHT, MOJAEIUPOBaHNE,
W3MEpEeHUe, MOJICITh, SIBJICHHUE.

®u3uka: Marepusi, aToM, DOJEKTPOH, TPOTOH, HEUTPOH, WOH, HYKIUA, H30TOIbI,
PaMOaKTUBHOCTh, MOJIEKYJA, SJCKTPHUSCKHUU 3apsji, BEMIECTBO, TEJO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHHBI, STUHHUIBI U3MEPEHHs, KOCMOC, MIIAHETHI,
3B€3151, ComHIIE.

buonorus: porocunres, neixanue, 6uocdepa.

l'eorpadus: armocdepa, ruapocdepa, MHUHEpaATbl, TOPHBIE MOPOJbI, TOJE3HBIC HCKOTAEMBbIE,
TOTLIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BenrecTBo M XMMHUYeCKas peakuusi

[lepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux sneMeHToB [[. M. Menneneena.
Crpoenue atroMoB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHUYECKHX JJIEMEHTOB TEPBBIX
TpEX NEPHUOJOB, KK, KaIbIUs U UX COCIUHEHUN B COOTBETCTBUU C MOJOKEHUEM 3JIEMEHTOB B
[Iepnoanueckoil cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMUYECKON CBS3U. TUIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOICTB BEILIECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKU U BUIA XUMUYECKOU CBSI3H.
Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XMMHUECKHE CBONCTBA BEIIECTB,
OTHOCSIIIMXCA K Pa3JIMYHBIM KJACCAM HEOPraHWYECKUX COCJAUHEHUM, TEHETHYEeCKas CBSI3b
HEOPTraHWYECKHUX BEILECTB.

Knaccudpukanuss XuMUYECKUX pEaKIUil M0 pa3IudHbIM TpH3HaKaMm (M0 YHCIYy W COCTaBy
y4acTBYIONIMX B PEAaKIUU BEIHIECTB, MO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHIO CTEleHen
OKHCJICHUSI XUMHUYECKUX AJIEMEHTOB, MO OOpAaTMMOCTH, MO YYacCTHIO Karajau3aropa). JK30- U
SHIOTEPMUYECKHUE PEAKIIUN, TEPMOXUMUUYECKUE YPABHEHUSI.

[lonsTne o ckopoctu xumuueckod peakiuu. [loHsTHe 00 00paTHUMBIX M HEOOPAaTUMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOIeHHBIX M TeTepOreHHbIX peakuusx. [lonarue o
katanuse. I[loHATHE O XHMMUYECKOM paBHOBecHH. DaKTOpbl, BIUSAIONIME HA CKOPOCTh
XUMUYECKON PEAKLUU U MOJIOKEHUE XUMUUYECKOTO PABHOBECHSI.
OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  AJICKTPOHHBIM  OalaHC  OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBICHUE YPaBHEHUW OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIOIb30BAaHUEM METO/1a AIEKTPOHHOIO OaliaHca.

Teopuss >NEKTPOIUTUYECKON JUCCOUMALMU. OJIEKTPOJUTHI U HEIEKTPOIUThL. KaTnoHsl,
aHUOHBL. MeXaHU3M JHMCCOLMAIMM BEIIECTB C PA3IMYHBIMU BHJIAMH XWUMHUYECKOW CBSI3U.
Crenens auccoruanyu. CUIBHBIEC U CIA0BIe AIEKTPOIUTHI.

Peakuyu wmoHHOro oOmeHa. YclloBUS NPOTEKaHWsI peakUuil HMOHHOrO OOMEHa, IOJIHbIE U
COKpall€HHble MOHHBIE ypaBHEHUsl peakuuil. CBOWCTBA KUCIOT, OCHOBAaHUW M COJIell B CBETE
NPEJICTABICHUNA 00 JJICKTPOJIMTUICCKOW auccoruanu. KadecTBEHHbIC PEaKIMM Ha HWOHBI.
[TonsiTHEe 0 TUAPOIN3E COJIEH.

Xumuueckuii IKCnepumMeHm:

03HAaKOMJICHHE C MOJEJISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BELIECTB — METAJIOB
U HeMmeTauioB (rpadura W amMasa), CIOKHBIX BEIIECTB (XJIOpUAA HATPHS), HWCCICIOBAHUE
3aBUCHMOCTH CKOPOCTH XUMHUYECKOW pEaKkIUuu OT BO3ACHCTBHUS pazIUYHbIX (DaKTOPOB,
WCCJIEIOBAHUE DIIEKTPOIIPOBOJHOCTH PAaCTBOPOB BEIECTB, IPOLECCAa IUCCOLUALNUA KHUCIOT,
nienoued U coieil (BO3MOXHO HCIIONb30BaHHE BHUACO MAaTEpPHANIOB), MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKU NPOTEKaHUs peakuuidi MOHHOro oOMeHa (oOpa3oBaHuE Ocajka,
BbIJIEJICHHE Ta3a, 00pa30BaHHUE BOJIbI), OMBITOB, WILTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIHHO-



BOCCTAHOBUTEJIBHBIX pEaKUUil (rOpeHue, peakluu pasjIoXKeHHs, COCIUHEHUS), paclo3HaBaHHUE
HEOPraHMYECKUX BEIIECTB C TOMOMIIbI0 KAuyeCTBEHHBIX peaklMid Ha HWOHBI, pEIIeHHe
9KCIIEPUMEHTAIBHBIX 3aa4.

HemeTa/iibl U HX cOeIUHEHUS

OOmast xapakTepucTHKa TajoreHoB. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTepHbIE CTEIEHU
okucienusa. CtpoeHue u Gu3NYeCKue CBOMCTBA MPOCTHIX BEUIECTB — raJIOr€HOB. XUMHUYECKHE
CBOWCTBAa Ha MpHMepe XjJopa (B3auMOJCHCTBHE C MeTaslaMH, HEMETaJUlaMH, IIEeJI0YaMHu).
XmopoBogopoa. ComnsiHasi KUCTIOTa, XUMUYECKHE CBOMCTBA, MOJTydeHue, npuMeHeHue. [leficteue
XJIOpa M XJIOpPOBOJOPOJA Ha OPraHu3M 4YeNoBeKa. BakHeWllue XJIOpUAbI U UX HaXOXKICHHE B
MIPUPOJIE.

OOmas  xapaktepuctuka 31eMeHTOB  VIA-rpymnmbel.  OcoOEHHOCTH  CTpPOEHHMS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune U (QU3NYEeCKUe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpO/ia U Cepbl. AJUIOTPOINHBIE MOJU(PHUKAIMK KUCIOpOJa U cepbl. XUMHUUECKUE CBOICTBA
ceprl. CepoBojmopos, cTpoeHue, (U3MYEeCKHe M XUMHUYECKHe CBOWCTBA. OKCHIBI CEphl Kak
NpEeJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIOTa, (GU3NUYECKHEe M XUMHUYECKHE CBOICTBa
(obmme Kak MpeACTaBUTENS Kiacca KHUCIOT U crenududeckue). XUMHUECKUE PpEeaKlUu,
JeKallde B OCHOBE MPOMBIIUICHHOTO Cloco0a MolydeHus cepHoil kuciotsl. [Ipumenenue
cepHoll Kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakiys Ha cyibdar-uon. Haxoxnenue
ceppl M €€ COENMHEHUH B MpUpoAe. XHUMHUYECKOE 3arpsA3HEHHE OKpYKaIoIEH cpembl
COEIMHEHUSIMHU Cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLICHUS.

OO61as xapakTepucTka 3J1eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE
CTETEHHU OKHCICHUA. A30T, pacpoCTpaHeHHe B IpUpoe, GU3NIECKre U XMMUYECKHE CBOMCTBA.
KpyrosopoT azota B mpupoae. AMMuak, ero Gpu3n4ecKkue 1 XAMUIECKUE CBOMCTBA, MOJTYyUYCHUE U
npumeHenue. Coiau aMMOHUS, HMX (HU3MUECKME M XMMHUYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHnHas peakuusi Ha MOHBI aMMOHUS. A30THasl KHCIIOTa, €€ Mojy4yeHue, (pusnueckue u
XMMHUYECKHe CBOWCTBa (0OIIME Kak MpPEACTaBUTEN Kilacca KHCIOT U creuupuueckue).
Wcnonb3oBaHne HUTpPATOB W COJIeH aMMOHMS B KayeCTBE MHHEpAIbHBIX YJOOPEHMH.
XUMHUECKOE 3arpsi3HEHHE OKpY)KaloLled cpelpl COeAMHEHHSIMM a30Ta (KHCIOTHBIE OXKIH,
3arpsi3HEHUE BO3/AyXa, MOUBBI M BOJ0EMOB). Docdop, amnorpornHeie Moaudukanuu gocdopa,
¢usnueckue u xumuyeckue cpoictea. Okenp pochopa (V) u pocdopnas kucnora, puzndeckue
U XUMHUYECKHE CBOICTBa, moiydeHue. Vcmonp3oBanue (ochaToB B KadyecTBE MHUHEPATHHBIX
yoOpeHuit.

OO6mass xapakrepuctuka d1eMeHTOB [VA-rpynnbsl. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIE€ CTENIEHU OKHCIEHHs. 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 MPUMEHEHHE. DKOJOTUYECKHE TPOOJIeMBbl, CBsi3aHHbIE ¢ OkcuaoM yriepoaa (IV),
TUIOTE3a IN100aJbHOI0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIN 3(dexr. YronpHas kuciora u eé
cony, WX (pU3MUECKHe M XMMHYECKHE CBOMCTBA, MOJy4YeHHE W TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-MOHBL.  Mcmonp3oBaHue  KapOOHATOB B OBITY, MEAMLUHE,
IPOMBIIIIEHHOCTH U CEJIbCKOM XO35HCTBE.

IlepBoHauanbHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCJUHEHUSAX YIriiepoaa (MeTaH,
9TaH, 3TWJIEH, aleTWIEH, STaHOJ, TJULEPUH, YKCycHas kuciota). [IpupoaHble HCTOYHUKU
YTIEBOIOPOAOB (Yroib, MPUPOIHBIN ra3, HeTh), MPOAYKTHI UX MepepadboTku (OEH3MH), UX POJIb
B OBITY M IPOMBILUIEHHOCTH. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpaxX, Oeykax,
yIJI€BOAAX — W UX POJM B JKU3HU 4eJoBeKa. MarepuajabHOE €IMHCTBO OpPraHUYECKHUX H
HEOPraHUYECKUX COEAUHEHUN.

Kpemuuii, ero ¢pusnueckue u XMMHUYECKHE CBOICTBA, MojyyeHHe U npuMeHeHue. CoennHeHUs
KpeMHus B npupoje. OOuue npencrasieHust 00 okcuae kpemuust (IV) u kpeMHueBoil kuciore.
Cunukatel, UX HCHOJb30BaHHME B OBbITY, B NPOMBIIUICHHOCTH. BakHeiline cTpouTelbHbIE



MaTepuaibl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xkene300eToH. [Ipobrmembl 0Ge30macHOTO
HCTOJIb30BAHUS CTPOUTEIBHBIX MAaTEPUAJIOB B MOBCEHEBHOM )KU3HM.

Xumuueckuii IKcnepumenm:

n3yueHrne oO0pa3loB HEOPTaHMYECKHUX BEIIECTB, CBOMCTB COJSHON KHCJIOTHI, TPOBEICHUE
KauyeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJEHUE MPU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpakaromue (Qpu3ndecKkne U XMMUYECKHE CBOWCTBA TaJOT€HOB M MX COCAMHEHUH (BO3MOXKHO
UCTIONB30BaHUE BUJACOMATEPUAIOB), O3HAKOMIIEHHE C OOpasliaMd XJIOpPUIOB (TalOTEHHUIOB),
O3HAaKOMJIEHHEe ¢ oOpasmamMu cepbl M €€ COeOWHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATepHalioB), HaOmIOJeHHe Tmpolecca OOyriMBaHUs  caxapa MO JICHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yUYeHUE XMMHUYECKUX CBOMCTB pa30aBICHHON CepHOMU
KHUCTIOTHI, TIPOBEJCHNE KAa4YeCTBEHHOUN peakinyu Ha cyib(paT-HOH W HaAONIOJeHHEe MpHu3HaKa eé
MPOTEKaHUs, 03HAKOMJICHHE C (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocopa U UX COCAMHEHUU
(BO3MOKHO HCIIOIB30BaHKE BHACOMATEPUAIOB), 00Opa3aMu a30THBIX U (PochHOpPHBIX yAOOpEHHUH,
noiy4yeHue, coOupaHue, pacro3HABaHWE ¢ HM3YYCHHE CBOWCTB aMMMaKa, IIPOBEICHUE
KayeCTBEHHBIX peakuuid Ha HMOH aMMOHUS U Qocdar-uOH W U3yUYeHHE TNPU3HAKOB HX
IPOTEKaHus, B3aMMOJEHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCTIONB30BAaHUE BUJEOMATEPHANIOB), M3YUYEHHE MOJENel KPUCTANIMYECKUX PEHIETOK anMmasa,
rpaduta, ¢ymwiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aACOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YTJIEM U YCTPONCTBOM MPOTUBOTrasa, ModyueHUe, coOupaHue, pacrio3HaBaHue
¥ W3Y4YEHHE CBOMCTB YIJICKHCIIOTO Tras3a, MPOBEJIECHHWE KAaYeCTBEHHBIX pPEaklnid Ha KapOoHAT U
CUJIMKAT-UOHbl U M3YYEHHE I[IPU3HAKOB HMX NPOTEKAHUSA, O3HAKOMIIEHHE C MPOAYKLIHEH
CUJIMKAaTHOM MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTANBHBIX 3a/ad no TeMe «Baxueiine
HEMETAJUIbI U UX COEIUHEHHUS.

MeTasuiibl M UX COeAMHEHU S

OO0mmas xapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METaNIOB HA OCHOBAHMU HX IOJIOXKCHHS B
[Tepronnueckoit cucreme xumuueckux snaeMmeHToB [[. M. MenpaeneeBa u CTpOEHUS aTOMOB.
Crpoenue mertamioB. Meraminuyeckass CBA3b M METANIMYECKAs] KPUCTAUIMYECKAs] PELIETKA.
DNEeKTPOXUMHUYECKUN Pl HampspkeHuM MerayuioB. Du3myeckne M XMMHUUYECKHE CBOMCTBA
MeTanoB. O0mme crnocoObl Mony4eHus MeTamioB. [loHATHE 0 KOPPO3UM METaIOB, OCHOBHBIE
CrocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (cTajib, YyryH, JIOPAIIOMHHMHA, OpoH3a) M HX
pPUMEHEHUE B OBITY U IPOMBIIILIEHHOCTH.

[[lenoynble MeTaiuibl: MoJokeHUEe B llepuoanueckor cucrteMe XMMHYeCKHX 3ieMeHtoB /I, .
MeHneneeBa, CTpO€HHE HX aTOMOB, HaxoXJeHue B mpupoje. duznyeckne U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[[lenoyHoO3emMeNbHBIE METAIBI MAarHUi W KajbLMil: monoxkeHue B llepmommyeckoil cucreme
xumuyeckux sneMeHToB J[. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXJACHUE B IPHUPOJE.
®uU3NYeCKUe U XMMHYECKHE CBOMCTBA MAarHusg M KajublUs. BaxHelne COeNMHEHUS KaabLUs
(okcun, ruapokcun, conn). JKECTKOCTh BOABI M CIIOCOOBI €€ YCTpaHEeHHUS.

Amomunuit: nonoxxenue B Ilepuoanueckoil cucreme xumuyeckux osnaemeHtoB [l U
MeneneeBa, CTpOCHHE aTOMa, HaX0XKJAE€HHUE B npupoae. Ouznyeckre U XUMHUYECKUE CBOMCTBA
amroMuHMS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMHHHS.

Kenezo: nonoxenue B [lepuoanueckoit cucreme xumuueckux snemeHToB [[. . Menzaeneena,
CTPOEHUE aTOMa, HAaxXOXJIeHHEe B mpupoae. Duznueckne M XHUMHUYECKHE CBOWCTBA KeJe3a.
Oxcunsl, runpokcusl u conu xxenesa (I1) u xenesa (I11), ux cocras, cBOCTBA U OTyUEHUE.
Xumuueckuii IKCnepumMeHm:

O3HAaKOMIJIEHHE C 00pasllaMH METaJUIOB M CIUIaBOB, UX (U3NYECKUMHU CBONCTBAMU, U3yUCHHUE
pe3yabTaTOB  KOPPO3WM  METAUIOB  (BO3MOXKHO  HCIIOJIb30BAaHHUE  BUICOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUIA KaJIbIUs U HATPUS C BOJIOM (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIICIOBAHUE CBONCTB KECTKOM BOJBI, IMpOIlECCa TOPEHHs >Kele3a B
Kuciaopone  (BO3MOXKHO — HCIIOJNIb30BAaHHE  BUICOMATEpHUANioB), TMPU3HAKOB  MPOTEKaHUS



KauyeCTBEHHBIX PEaKIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, MHKA, xkene3a (II) u xeneza
(III), memu (1), HaGmroeHre U OMKMCAHME MPOLIECCOB OKPAIIMBAHUS IJIAMEHM MOHAMH HaTpus,
KaJdusg M KaJblus (BO3MOXXKHO HCIIOJIb30BaHUE BHIEOMATEPUAIOB), HcCiel0BaHuEe aM(pOTEPHBIX
CBOMCTB T'MJIpOKCH/Ia AIFOMUHUS U TUIPOKCHUIA LIMHKA, pEIIeHHEe 3KCIIEpUMEHTAIbHBIX 3aa4 10
TeMe «BakHelye MeTaibl U UX COEAUHEHUS».

XuMus H OKpYKaoLias cpeaa

BemectBa u Marepuansl B TOBCEJHEBHOM MHW3HM uejoBeKa. be3omacHoe WHCIOIb30BaHKE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. IlepBas momMomib Npu XHMHUYECKUX OXOrax u
OTpaBJICHUSIX.

XUMHYecKoe 3arpsi3HEHHE OKpYyXKaroulel cpeabl (mpenenbHas OMyCcTUMash KOHLEHTpauus
BerecTs, ganee — [1JIK). Ponb xuMuu B perieHun 3K0JI0THYeCKUX MpoodiieM.

Xumuueckuii IKcnepumenm:

u3yuyeHre o0pas3IoB MaTepHajIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MATEPHUAJIbI).
Meoscnpeomemnunie ceasu

Peanuzanus MEXNpeaAMETHBIX CBA3EH MPU U3YyUEHUH XUMUH B 9 Kiacce OCYLIECTBIIAETCS 4epes
UCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHbIX IMOHSATUH, TaK W TOHSATHH, SBISIOIIMXCS
CUCTEMHBIMU JJIS1 OTJEJBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TMOHSATHS: HAy4yHBIM (akT, TUIOTE3a, 3aKOH, TEOPHs, aHAIU3,
CHHTE3, Kiaccu(ukauusi, NEpUOJUYHOCTh, HAONIOJIEHHE, HKCHEPUMEHT, MOJEINPOBAHHE,
U3MEpEHHE, MOJIENb, SIBIICHNE, TAPHUKOBBIN 3()(PEKT, TEXHOIOT s, MaTepHAaIbI.

®usuka: Mmarepus, aToOM, DJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIUJA, H30TOIbI,
pPaAMOaKTUBHOCTb, MOJIEKYJa, OJJIGKTPUYECKUIl 3apsAl, MPOBOJHUKH, IOJIYIPOBOAHUKH,
JMRJIEKTPUKHY, (POTODJIEMEHT, BEIIEeCTBO, TeNO, 00bEM, arperaTHoe COCTOSIHHE BElIecTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMUECKas peIETKa, CIUIaBbl, (U3MUYECKUE BEIMYUHBI,
€MHUILIBI U3MEPEHHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIAaHETHI, 3BE3/1bl, CoHIIE.

buonorus: ¢orocunTes, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEpaJIbHbIE YIOOpEHHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHBIE BELLIECTBA.

l'eorpadus: armocdepa, rugpocdepa, MUHEpaATbl, TOPHBIE MOPOJIbLI, TMOJE3HBIC HCKOTAeMBbIE,
TOIINBO, BOJHBIE PECYPCHI.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus
JOCTUT'aOTCA B XO/JI€ O6yquI/I${ XUMHHU B €IUHCTBE y‘IG6HOI>i ¥ BOCITUTATEIILHOM ACATCIIBHOCTHU B
COOTBETCTBUM C  TPAJAULMOHHBIMU POCCHUHCKMMM  COLHMOKYJBTYPHBIMM UM  JyXOBHO-
HpPaBCTBCHHBIMU HCHHOCTAMMH, MPHUHATHEIMU B 06IIIeCTBe npaBujIaMM U HOpMaMH IOBCIACHUA U
CIOCOOCTBYIOT MpOIIeccaM CaMOIIO3HAHMSA, CAMOPA3BUTHUS M COLIMAIM3ALNN 00YYarOIUXCS.

JImaHOCTHEIE PE3YIBTATEI OTPAXKAIOT TOTOBHOCTH 06yqalonmxcs[ PYKOBOACTBOBATHCA
CHUCTEMOM NO3UTHBHBIX LICHHOCTHBIX OPHEHTALUN M PAaCUIMPEHUE OIbITa NEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA:

LIEHHOCTHOI'O OTHOIIEHUA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEIMI0, TIOHUMAaHMS 3HA4YeHHUs XMMUYECKOM HAayKd B JKM3HM COBPEMEHHOTO OOILECTBa,
CIIOCOOHOCTH BJIaJIETh JTIOCTOBEPHON MHGpOpManueil 0 MepeoBbIX TOCTHKEHHUSIX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMAX 00 yCTpoiicTBe
Mupa U oOlIEeCTBa;

2) rpakIaHCKOr0 BOCIIMTAHUS:

MMPpEACTAaBIICHHUA O COHUAJIIBHBIX HOpMax M IIpaBUIaX MEKINYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B OO0IIECTBEHHO II0JIE3HOM,
y4eOHOUCCIIeI0BATENbCKOW, TBOPYECKOM M JIPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pPa3sHOOOPa3HON COBMECTHOM /1€ TEIbHOCTH MPH BBIIIOJHEHUN yUeOHBIX, I03HABATENbHBIX 3a/1a4,
BBITIOJTHCHUHU XHUMHWYCCKHUX OSKCIICPUMCHTOB, CO3JaHHUN y‘-Ie6HI>IX IMPOCKTOB, CTPEMIICHHA K
B3aMMOIIOHMMAHUIO0 M B3aMMOIOMOIIM B IMpoLeccCe 3TOW yuyeOHOM NesTeTbHOCTH, TOTOBHOCTU
OILICHUBATh CBOE NMOBCACHUEC W IIOCTYIKHM CBOUX TOBapI/IHIGﬁ C IMO3WIMKU HPABCTBCHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEICTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTI'0 NO3HAHMA:

MHUPOBO33PEHUYECKUE  NPEICTaBICHUS O  BEIIECTBE UM  XMMHMUYECKOHM  pEaKiuH,
COOTBETCTBYIOII[UE COBPEMEHHOMY YPOBHIO Pa3sBUTHSA HAYKHM M COCTABIAIOIINE OCHOBY JUIA
NOHUMaHMA  CYIIHOCTH HAyyHOW KapTHHbI MHpa, NpEeACTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPO/bI, B3aUMOCBA35IX YEJIOBEKa C MPUPOJHON Cpeoi, O posn
XMMHUU B MIO3HAHUM 3THX 3aKOHOMEPHOCTEH;

IMO3HAaBATCJIbHBIC MOTHUBLBI, HAIIPABJICHHBIC Ha IIOJIYUYCHHEC HOBBIX 3HAaHUHA TI0 XHUMHH,
HEoOXoIuMble Uil OOBSCHEHHs HaOJI0JaeMbIX IPOLECCOB W SBJICHUH, IO3HABATEIbHOM,
UH(POPMALMOHHOW M YUTATEIHCKON KYJIBTYpBI, B TOM YMCIIE HABBIKOB CAMOCTOSITEIHHOMN paObOThI
C y4eOHBIMHM TEKCTaMH, CIIPaBOYHOH JHUTEpaTypod, AOCTYNHBIMH TEXHHYECKUMHU CPEICTBAMU
WH(POPMAITMOHHBIX TEXHOJIOTHI;

UHTEepec K OOyYeHHMIO M TO3HaHUIO, JIIOOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, POEKTHOM U HCCIEA0BATEIbCKON JEATENIBHOCTH, K OCO3HAaHHOMY BbIOOpY
HaINpaBJIEHHOCTH U YPOBHsI 00y4eHUs B JaJIbHEHIeM;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHME IIEHHOCTU JKWU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 37I0POBBIM 00pa3 JKW3HU, OCO3HAHHME IIOCIEACTBUH W HENpPUSATHE BPETHBIX
NpUBbIUEK (YHOTpeOJIEHUsI alKOrojs, HapKOTHKOB, KYpeHMs), HEOOXOAMMOCTU COOOACHUS
paBwJl OE30MaCHOCTH TPH OOpAIIEHUH C XWUMHYECKHMMH BEIIECTBAMU B OBITY H peaibHOU
KHU3HH;

5) TpyA0BOro BOCIMTAHUSA:

UHTEpEC K MPAKTUYECKOMY M3YUYEeHHUIO Npodeccuil 1 Tpyia pa3inyHOro poja, yBakeHHe K
TPpyAy MW pe3yjiabTaTaM TPYAOBOM JEATEIIBHOCTH, B TOM YHUCJIE HAa OCHOBE IPUMEHEHHUS
IOPEIMETHBIX 3HAaHWW 1O XWUMHHM, OCO3HAaHHBIH BbIOOp WHAMBUAYAIBHOM TpaeKTOpUU



IOpOJOJKEeHNsT O00pa30BaHUsl C Y4ETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycnemHoi nmpodeccuoHaNbHON NeATeIbHOCTH U
pa3BUTHs HEOOXOAUMBIX YMEHH, TOTOBHOCTh a/IalTUPOBATHCS B MPO(ecCHOHANBHOM cpee;

6) IK0JI0TMYeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKHU I11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMAaHUE IIEHHOCTH 370pPOBOr0 U Oe30macHOro odpasa »KU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUECKOMY M TICUXHYECKOMY 30POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/IEHHUs paBUil O€30MacHOT0 MOBEACHUS IpU paboTe ¢ BelllecTBaMH,
a TaK)K€ B CUTYalMsX, YTPOXKAIOIINX 340POBbIO U JKU3HHU JIOACH;

CIIOCOOHOCTH MPHUMEHSATHh 3HAHUS, IMOJydaeMble NpU HM3YYEHUU XUMHH, JUJIS pelleHus
3a/1a4, CBSI3aHHBIX C OKPYXKaroIled PUPOAHON CPEOil, sl TIOBBIIEHHUS YPOBHS dKOJIOTMYECKON
KyJbTYpPBbl, OCO3HAHHUS INI00ATHOTO XapaKTepa 3KOJOTHYECKHUX MPOoOJIeM U MyTel MX pelieHus
IIOCPEACTBOM METOJIOB XMMHH, HKOJIOTHUECKOTO MBILUIEHUS, YMEHHSI PyKOBOJICTBOBATHCS UM B
[T03HABATEIbHOW, KOMMYHHKAaTUBHOM U COLIMAIBHON ITPaKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATHI

B cocrtaBe MmeranpenMeTHBIX pe3yJbTaTOB BBIACTSIOT 3HAYMMBIE s (OPMUPOBAHUS
MHPOBO33pPEHHUS OOIIECHAYYHBIC MOHATUS (3aKOH, TEOPHSs, MPUHIIMI, TUTIOTE3a, (aKT, CUCTEMa,
MPOIECC, IKCTIEPUMEHT U JAPYTroe.), KOTOPbIe HUCIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYeOHBIX
MpeaMeTax U MO3BOJIAIOT HA OCHOBE 3HAHUM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEACTABICHHE O
[EJIOCTHOW HAy4YHOW KapTHUHE MHpa, U yHHMBEpCalbHbIC YueOHbIE NEHCTBUsS (MO3HABAaTEIbHBIC,
KOMMYHHMKAaTHBHbBIE, PETYJATUBHBIE), KOTOpble 00ecneuynBaroT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YUEOHOU e TEIbHOCTH.

ITo3HaBaTe/IbHbIEC YHHBEpPCAJIbHbIe YUeOHbIe 1elCTBHS

ba3oBble Jornvyeckue AeiicTBUS:

YMGHI/ISI HCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOTO MBINIJICHUSA HpI/I OCBOCHHNU 3HaHHﬁZ
pacKpblBaTh CMBICT XMMHYECKUX TOHATHA (BBIIEISATH WX XapaKTEepHbIE MPHU3HAKH,
yCTaHaBJ'II/IBaTI) B3aMOCBS3b C ﬂpyrI/IMI/I HOH?[TI/ISIMI/I), HUCIIOJIB30BATh ITOHATHUA OJIA O6L$ICH€HI/I$I
OTNIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS W KPUTEPHH Ui KIacCUPUKALUU
XUMHUYCCKHUX BCHIICCTB U XUMHNUYCCKUX peaKuHﬁ, yCTaHaBJ'II/IBaTI) HpI/ILII/IHHO-CJ'IeI[CTBCHHI)IG CBsSI3U
MeXTy 00BEKTaMHU U3yUeHUsl, CTPOUTH JIOTUYECKUE pacCykIeHus (MHAYKTUBHEIE, IeTyKTHBHbIE,
110 aHaJ'IOFI/II/I), JAC€JIaTh BBIBOAbBI U 3aKJIFOUYCHU,

yMEHHE MPUMEHSITh B IMpoliecce MO3HAHMs MOHATHUS (MPEAMETHbIE U METanpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIONb3yeMble B XUMHH, NpeoOpa3oBBIBATH ILIUPOKO
NPUMEHSEMbIE B XUMHUU MOJIEIbHbBIE MPEACTABICHUS — XUMHUYECKHI 3HaK (CUMBOJ 3JIEMEHTA),
XuMHuueckass (opMysia M ypaBHEHHE XUMHYECKOW peakluud — TpU pelIeHuu ydeOHo-
MO3HABATENIbHBIX 33/lad, C Y4YETOM OSTHUX MOJEIbHBIX MPEJACTABICHUN BBIABIATH U
xapaKTemeBaTL CYHIGCTBCHHI)IG HpI/IBHaKI/I I/13y‘~Ia€MI>IX O6’I)CKTOB — XUMHUYCCKUX BCIHICCTB U
XUMUYECKUX PEaKIUi, BBIABISATH OOIIUE 3aKOHOMEPHOCTH, NMPHYMHHO-CIICICTBCHHBIC CBS3H H
HpOTHBOpG‘II/Iﬂ B I/I3y‘~IaCMI)IX HpOHGCC&X " ABJIICHUAX.

ba3oBrle ncciaenoBarebCcKHue AelCTBHA:

YMCHI/IC HUCIIOJIB30BATh ITOCTABJICHHBIC BOHpOCLI B Ka4ECTBEC I/IHCprMCHTa II0O3HaHUA, a
Tak)ke€ B KauyeCTBE OCHOBBI i1 (OPMHPOBAHMS THIIOTE3bl IO MPOBEPKE NPABUIBHOCTH
BBICKA3bIBACMBIX CY)KZIGHI/II\/JI;

npuoOpeTeHNe OMbITa MO IJIAHUPOBAHUIO, OPraHM3AIMH M TPOBEACHHUIO YYECHHUYECKHX
SKCIEPUMEHTOB, YMEHHE HAOJIIOAaTh 32 XOJAO0M MPOIIecca, CaMOCTOSTEIHLHO MPOrHO3UPOBATH €0
pe3ynbTaT, (GopMyJIUpoBaTh OOOOIIEHHS M BBIBOJBI MO pE3yJbTaTaM MPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIIATh OTYET O IIPOACIaHHOU padoTe.

PaGora ¢ undopmanmeii:

yYMEHHE BHIOUPATh, AaHATH3UPOBATH U HHTEPIPETUPOBATh HH(OOPMAIIHIO PAa3TMYHBIX BUIOB
u $GopM IpeCTaBICHUS, TOTyUYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAS TUTepaTypa



XMMHUYECKOTO COJIEpKaHus, CIpaBOYHbIE Mocodus, pecypchl HHTepHeTa), KpPUTHUYECKH
OLICHHUBAThH MTPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHUE MPUMEHSATh Pa3IMuHble METO/IbI U 3aMpOChl MPU MOUCKE U 0TOOpe nHpOopMaluu U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOAMMBIX ISl BBINIOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTIpeNIeIEHHOr0 THUMa, MPUOOpETeHHe OIblTa B 00JacTH HCIOJIBb30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJbTYpO aKTHBHOT'O MCIIOJIb30BAHMS Pa3IMUHbIX
IIOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIbHYI0 (OpMYy THpeAcTaBICHUS
nH(poOpMallMd ¥ WJUTIOCTPUPOBATH pelIaeMble 3aJaud HECIOKHBIMH CXeMaMH, AHarpaMMaMH,
npyrumu popmamu rpauku U ©X KOMOUHALUSAMU;

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

KomMyHHUKaTHBHBIE YHHBepcaJlbHble Y4eOHbIe el CTBHA:

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

YMEHUS NPEACTaBIATh OJYyUYSHHbIE Pe3yJIbTaThl I03HABATEIBHOM 1€ATENBHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3CHTALUI0 PE3yJbTaTOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCHEepUMeHTa (J1abOpaTOPHOIO OmbITa, J1a0OpaTOpHOM pPabOTHl MO HCCIEAOBAaHHIO CBOMCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

YMEHHUSI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABaTEIbHOM U
UCCJIEIOBATENIbCKON NI€ATEIbHOCTH MPU PEUICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3ULUH (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBbI», KOOPAUHALIMSA COBMECTHBIX JEUCTBUM, OINpe/ie]IeHNe KPUTEPUEB TI0 OLIEHKE KayecTBa
BBITIOJTHEHHON paOOTHI U IPyTHE).

PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiicCTBUA:

YMEHHME CAMOCTOATEIBHO ONPENENATh LEIU ACSITEIbHOCTH, IIAHUPOBATh, OCYLLECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HauOonee dS(@eKkTuBHbIE CMOCOObI pelleHHss y4eOHbIX W [O3HABaTelIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIAITh WJIH KOPPEKTUPOBATh NPEIJIOKECHHBIA QJITOPUTM JEHCTBUM IpU
BBIMOJIHEHUM 33/1aHUil ¢ y4€TOM TMIOJlyuyeHHMs HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBaX U PEAKIMIX, OLIEHUBATh COOTBETCTBUE IMOJIyUEHHOTO pe3yJIbTaTa 3asiBJICHHOM LU,
YMEHHE MCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaraéMble B YCIOBUH 3a/1aHU.

HNPEAMETHBIE PE3YJIBTATbBI

B cocraBe npeaMETHBIX pe3yJbTaTOB IO OCBOEHHUIO OO0S3aTEIBHOIO COJACpPXKAHMUA,
YCTAHOBJICHHOTO JaHHOM (exnepanpbHOW pabouell MporpaMMoi, BBIIEISIOT: OCBOCHHBIE
o0Oy4JaroluMuUCs HAay4YHbE 3HAHMS, YMEHMS U CIOCOOBbI JEHCTBHM, BUABI NEATEIBHOCTH IO
IOJYYEHHUIO HOBOTO 3HAHWs, €ro HWHTEepHpeTaluy, NpeoOpa3oBaHUIO M TNPUMEHEHUIO B
Pa3IMYHBIX YU€OHBIX U HOBBIX CUTYaLUsX.

K koHuy oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpOBHE JOJKHBI
OTpaxxaTb c(hOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUI:
PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHMX HMOHATHI: aTOM, MOJIEKYJa, XUMUYECKUN IJIEMEHT,
IIPOCTOE BELIECTBO, CIOYKHOE BELIECTBO, CMECh (OAHOPOAHAS U HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCHTEJIbHAsl aTOMHAas M MOJEKYJSpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas
mMacca, MaccoBas JOJIsI XMMHUYECKOIO 3JIEMEHTAa B COEIUHEHUM, MOJIAPHBIA OOBEM, OKCH],
KHCJIOTa, OCHOBAaHME, COJb, 3JIEKTPOOTPHULATENIBHOCTh, CTENEHb OKHUCJICHUS, XHMHUYECKas
peakuus, KiaccU(PUKAIMs peakUuid: peaklUM COEIWHEHUS, PeaKLUU Ppas3JIoKEHUs, pPEaKIHUU
3aMeIIeHus], peakuu 0OMeHa, 3K30- U 3HJ0TEPMUYECKUE peakliy, TeroBol 3dekT peakum,
SIIPO aTOMa, 3JIEKTPOHHBIN CIIOM aToma, aTOMHas OpOUTallb, paJuyCc aToOMa, XMMHUYECKas CBS3b,



NOJIIpHAsl U HENOJspHas KOBAJECHTHAas CBs3b, MOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PacTBOP,
MaccoBasi 10JIs BeleCTBa (MPOLIEHTHAs! KOHIIEHTpAI|s) B pacCTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUECKUX MOHATUN U IPUMEHSTH 3TU MOHATHS IpU
OIMCAaHUU BEIIECTB U UX MPEBPALLEHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY Ul COCTaBJIEHUS (POpMyJl BEIIECTB M ypaBHEHHUH
XUMHUYECKHUX PEAKIIUN;
OTIpeNIeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTETIEHb OKHUCICHUS
3JIEMEHTOB B OWHApHBIX COEIUHEHHSX, NMPUHAAJIC)KHOCTh BELIECTB K OIMpeneIEHHOMY Kiaccy
COEIMHEHUI 1o popMyiiaM, BUI XMMUYECKON CBSI3U (KOBAJICHTHAS M MOHHAs) B HEOPTaHMYECKUX
COEJIMHEHUSX;
packpsiBath cMbIci [lepuonnyeckoro 3akona Jl. 1. MenneneeBa: 1eMOHCTpUPOBATh NOHUMAaHKE
MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XHUMHYECKHMX JJIEMEHTOB OT HX IIOJIOKEHUS B
[leproauueckoii cucTemMe, 3aKOHOB COXPaHEHMSI MACChI BEILIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HUs, 3aKOHa ABOraipo;
ONHUCHIBATh U XapaKTepHu3oBaTh TabmuuHyio ¢opmy lleproguueckoil cUCTEMBl XUMHYECKUX
3JIEMEHTOB: pa3jinyaTh MOHATHS «IJIaBHAs MoArpynmna (A-rpynmna)» u «mnodo4nas noarpynmna (b-
rpymnmna)», Majble 1 0OJbIINEe IePUO/Ibl, COOTHOCUTh 0003HAYEHHUsI, KOTOPbIE UMEIOTCS B TaOIUIIE
«Ilepnogmueckass cucrema xumuueckux odiaemeHToB JI. WM. MenaeneeBa» ¢ YHCIOBBIMHU
XapaKTepUCTUKAMHU CTPOCHMS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsaj sjapa, odiiee
YHCJIO 3JIEKTPOHOB U PACIPECIICHNE UX 10 3JIEKTPOHHBIM CIOSAM);
KJaccu(uIMpPOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHUYECKHe BELIECTBA, XUMUUYECKUE PEAKIIUU
(TI0 ynCIy ¥ COCTaBy YYacCTBYIOIIMX B PEAKIIMU BEIECTB, MO TETUIOBOMY P HEKTY);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
HNOJTBEPXKJasi  ONHMCAaHME IMpPUMEpPaMHM  MOJIEKYJSPHBIX  ypaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUI;
IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHMSI XUMUYECKUX IIPEBPALICHUN B Pa3IMYHBIX yCIOBUIX;
BBIUHCIISATH OTHOCUTENIBHYIO MOJEKYJSPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XMMHYECKOTO 3JIeMEeHTa MO (OopMyJie COEIMHEHMs, MAacCOBYIO JIOJIO BEIIEeCTBAa B PacTBOpE,
IPOBOAUTD PACUETHI [0 YPABHEHUIO XUMUYECKON peaKIuy;
IIPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHNEe, CUCTEMATH3AIINI0, KIacCU(UKAIUIO, BBISIBICHUE MPUYNHHO-CIICJCTBEHHBIX CBS3EH
— JUIsL U3YyYEHHsI CBOMCTB BEUIECTB M XMMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYUYHBbIE METO]IbI
NO3HaHUsI — HaONIOJeHUEe, UW3MEpPEHUe, MOJEIMPOBAHUE, OHKCIEPUMEHT (peaslbHbIl U
MBICJICHHBIN );
CJIEZIOBATh MPaBUJIaM TI0JIB30BaHUSI XUMHUECKOW MOCYI0H M J1abopaTopHbIM 000pyIOBaHUEM, a
Tak)Ke MpaBUIaM OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIMUSIMHU MO BBIITOJHEHUIO
71a00paTOPHBIX XUMHYECKHX OINBITOB MO IMOJYYEHHIO U COOMpPAHUIO ra3000pa3HbIX BEIIECTB
(Boopoia M KHCIOpPOAa), MPUTOTOBIECHUIO PACTBOPOB C OMpEACNEHHOM MaccoBOW Joyei
pacTBOPEHHOTO BEILIECTBA, IUIAHMPOBaTb W MPOBOAUTH XHMHUYECKHE DSKCIEPUMEHTHI IO
pacrlo3HaBaHUIO PACTBOPOB INENOYEH W KHUCIOT C TMOMOIIBI0 HMHIWKATOPOB (JaKMyc,
(beHondTanenH, METUIOPAHXK U APYTHE).

K koniy obydenust B 9 kiacce mpeaMeTHbIe pe3yJabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
OTpaxxaTb c(hOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUI:
pPacKpbIBaTh CMbBICI OCHOBHBIX XMMHMUYECKUX MOHATHI: XUMUYECKUU 3JIEMEHT, aTOM, MOJIEKyIa,
MOH, KaTHOH, aHWOH, TIPOCTO€  BEILIECTBO, CJIOKHOE  BELIECTBO,  BaJIEHTHOCTb,
3JEKTPOOTPULATENIBHOCTh, CTENEHb OKHUCICHHS, XMMHUYECKas pPEaKuus, XUMUYECKas CBs3b,
TETUIOBON 3(PQEKT peakiyu, MOJb, MOJISIPHBIH 00BEM, PacTBOp, DIEKTPOIUTHI, HEITEKTPOIIHUTHI,
JNEKTPOIIUTUYECKAST TUCCOLMAIUS, PEaKIMM HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOoe
paBHOBecHe, OOpaTUMble H HEOOpaTHUMBIE pPEaKIHH, OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHbIC
peaklMH, OKUCIUTEIb, BOCCTAHOBHUTENb, OKHCICHUE M BOCCTAHOBIIEHHE, aJIOTPOIHUS,



aM(pOTEpHOCTh, XMMHUYECKasi CBA3b (KOBaJCHTHAsi, MOHHAs, METAJNIN4YecKas), KpUcTallInuecKas
pemérka, KOppO3usi METaJJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW peakiuH, MpeaeabHO
nonyctumas konnentpanus [1/IK Bemectsa;

WLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MMOHITHN U IPUMEHSTH 3TH TOHITHS TIPH
OIMCaHWUHM BEIIECTB U UX MPEBpAIECHUH;

WCIIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY JJIi COCTaBlieHUS (OopMyJ BELIECTB U ypaBHEHUU
XUMHUYECKHX peaKIuii;

ONpeeNATh BAJIEHTHOCTh M CTENEHb OKHUCIECHHUS XHMUYECKUX OJJIEMEHTOB B COEIUHEHMSIX
pPa3IMYHOTO COCTaBa, NPHUHAJUIEKHOCTH BELIECTB K ONPENECIEHHOMY KIIACCy COEIMHEHUH IO
(dhopMynam, B XUMUYECKOM CBA3M (KOBAJICHTHAs, HOHHAsI, METAJJTNYECKasl) B HEOPraHMUYECKUX
COEIMHEHUSX, 3aps/l MOHA MO0 XUMHUYECKOW (opmyiie, XapakTep cpeabl B BOJIHBIX PacTBOpax
HEOPraHUYECKUX COCIMHEHUM, TUI KPUCTANINYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
packpsiBath cmbica [lepuonmueckoro 3akona JI. M. MenpeneeBa u JEMOHCTPUpPOBATh €rO
MOHMMAaHME: OMMCHIBaTh M XapakTepu3oBaTh TabauuHyio ¢opmy Ilepuonuueckoil cucTembl
XMMHUYECKHX JJIEMEHTOB: pa3jnyaTh MOHATHS «TJIaBHas nmoArpymnna (A-rpymma)» U «noOoyHas
noarpynna (b-rpynmna)», Manble u OoyiblIME NEPUOABI, COOTHOCHUTH 00O3HAYEHUS, KOTOpbIE
UMEIOTCS B MEPHOAMYECKON TaOJIMIe, C YUCIOBBIMH XapaKTEpPUCTHKAMHM CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps] siipa, 00lee YnCiIo 3JEKTPOHOB U paclpesiesieHne ux
IO JIEKTPOHHBIM CJIOSIM), OOBSICHATh OOIIKE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COEJUHEHHMH B Ipejenax MajblX IEpUOJO0B U IJIaBHBIX MOJATPYIN C YUYETOM CTPOCHUS HX
aTOMOB;

KJIaCCU(PUIIMPOBATh XMMHUYECKUE IJIEMEHTbI, HEOPraHUYECKHE BEIIECTBA, XMMHUUECKHE peaKlnuu
(mo 4yMcay M COCTaBy Y4YacTBYIOIIMX B pPEaKLMU BEUIECTB, MO TemaoBoMy 3ddekry, 1o
U3MEHEHUIO CTENIeHEH OKHCICHHSI XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CHeUU(UUYECKHEe XUMHUYECKHE CBONCTBA NPOCTHIX H
CJIOKHBIX BEILECTB, MOATBEPXkAasi ONMCAHUE PUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUI;

COCTaBJISITh YPABHEHUS IEKTPOIUTUYECKON TUCCOLMALINN KUCIIOT, LIeJIOUel U coJiel, TIOJHbIE U
COKpaIllEHHbIE YPAaBHEHMs peaklyil HOHHOrO OOMEHa, YpaBHEHHUs pEeaklHid, MMOJTBEPKAAIOLINX
CYILLIECTBOBaHHE F€HETUUECKOM CBSI3U MEXK/y BEIIECTBAMHU PA3INYHBIX KIACCOB;

PACKpBIBATh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABICHHUS
AJIEKTPOHHOIO ajlaHCca 3TUX PeaKILIUi;

IPOTHO3MPOBATh CBOICTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHMS, BO3MOKHOCTH IPOTEKAHUS
XMMHUUYECKHX MPEBPAIICHNUN B PA3IMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BEILECTB, MAaCCOBYIO JIOJIIO
XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COEIUHEHHs, MAcCOBYIO JOJI0 BELIeCTBa B PACTBOPE,
HPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUUECKON peaKInu;

coOnroAaTh MpaBujia MOJb30BaHUS XUMUYECKOW MOCYI0M U 1abopaTOpHbIM 00OpYyJI0BaHUEM, a
TaKXKe MpaBujia OOpAIIEHUs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHM I10 BBIOJHEHUIO
71a00paTOPHBIX XUMHYECKHX OINBITOB MO IMOJYYEHHIO U COOMpPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa v yriIeKkucsoro rasa);

OPOBOAMUTH PEAKIMM, MOJATBEP)KIAIOUIME KAueCTBEHHBIM COCTAaB PA3JIMYHBIX BEILECTB:
pacrio3HaBaTh OINBITHBIM MYTEM XJIOpUI-, OpoMuA-, MOAUI-, KapOoHaT-, docdar-, cuimkar-,
cynabdar-, THAPOKCHUI-WOHBI, KATHOHBI aMMOHHUS M HWOHBI H3YYEHHBIX  METAIJIOB,
HPUCYTCTBYIOLIUE B BOJAHBIX PACTBOPAX HEOPIraHUYECKHUX BEILECTB;

IPUMEHATbh OCHOBHBIE ONEpPALMU MBICIUTEIbHON JEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
0000111€HHEe, CUCTEeMAaTU3al1I0, BBIIBICHUE NMPUUYMHHO-CIEACTBEHHBIX CBS3€M — JUIs M3ydeHUs
CBOMCTB BELIECTB U XHWMHUYECKUX PEAKIHUM, €CTECTBEHHO-HAYYHbIE METOJbl IIO3HAHUS —
HaOJII0/IeHUEe, U3MEPEHUE, MOJIEIIUPOBAHUE, IKCIIEPUMEHT (peasIbHbI U MBICJICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KoJsnyecTBO 4acoB
Ne HanmeHoBaHMe Pa3aeioB U TeM MPOrpaMMbI Konrtpoasubie | IIpakTndeckue JJIeKTPOHHBIe (1K dpOBLIe)
n/n Bcero o0pa3oBaTebHbIE PeCypPChl
padoThl padoTsbI
Paznea 1. IlepBoHayaibHble XUMHYECKHE TMOHSATHS
11 Xumust — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 5 httns-//m.edsoo r/YNVIX660G
MIPAKTHYECKOU JICATCIbHOCTH YeJIOBEKA
1.2 | BemecTBa 1 XUMHUYCCKHE PCAKIIMH 15 1 https://m.edsoo.ru/ONNXR1VFO
Wroro no pazneny 20
Pa3pnen 2. BaxkHeiilune npeacTaBuTe/ M HEOPraHMYeCKUX BeleCTB
2.1 | Boznyx. Kucnopon. ITonsitue 06 okcumax 6 https://m.edsoo.ru/DSBORTY30
2.2 | Bogopoa. [ToHsATHE 0 KUCIOTAX U COJIAX 8 1 https://m.edsoo.ru/5D61JZ6PS
2.3 | Boga. PactBopsl. [loHsiTHE 00 OCHOBaHMSIX 5 1 1 https://m.edsoo.ru/M1315KJBM
2.4 | OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COSAMHEHUI 11 1 1 https://m.eds00.ru/OT5SASMOWT
Htoro no pazgeny 30

Pasnen 3. Ilepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3jaemeHToB JI. . Menaeneena.

c¢BsI3b. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE PC€aAKIUH

CtpoeHue aToMoB. XUMHYeCKAasi

HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH U HepnozmquKaﬂ CHUCTCMa

3.1 | xumnueckux snemenToB /1. . MenneneeBa. CtpoeHue 7 https://m.edsoo.ru/TCBJIBVWFZ
aToMa

39 Xumudeckas CBsi3b. OKHCIUTEIIEHO-BOCCTAHOBUTEIbHBIC g 5 hitps//m.cdsoo r/F6AOASDPE
peakiuu

Hroro no pazueny 15 https://m.edsoo.ru/LRYWBIJPES

Pe3epBHOE Bpemst 3 https://m.edsoo.ru/KQBD02J69

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 5



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

Ne KoanyecTBO 4acoB
u/n HanmeHnoBaHue pa3ieioB ¥ TeM POrpaMMbl K I JIeKTPOHHBIE (HH(POBHIE)
Beero | [KOHTPOJIbHBIE paKTHYeCcKHe 0BpasoBaTeIbLHEIE PECYPChI
padoThbl padoThI

Pa3nen 1. BemecTBo 1 XMMHU4ecKHe peaKkuu

11 [ToBTOpeHue u yriryOsieHre 3HaHui OCHOBHBIX Pa3/IesioB 5 1 https-//m.edsoorw/ EOETUT357
Kypca 8 Kiacca

1.2 | OCHOBHBIC 3aKOHOMEPHOCTH XMMHYECKUX PEaKITUi 4 https://m.edsoo.ru/AFN4LWG7U

13 DNeKTpoNMTHYECKas! AUCCOIMANHS. XUMUIECKUE 2 1 1 httos-//m.edsoo.r/KODURS0VY
pEaKIuu B pacTBOpax

Hroro no pazueny 17

Pa3gen 2. HeMeTaJILI M X CO€IHHEHUSA

21 OO6m1as XxapakTepucTHKa XUMHIECKHX deMeHTOB VIIA- 4 1 https:/m.edsoo.rw/ZTN1E7001
rpynmnsl. ['anoreHsl

29 Oomas XapaKTePHCTHKA XHMHIECKUX SEMEHTOB VIA- 6 https://m.edsoo.ru/P3DHMFBO9
rpynnsl. Cepa u e€ coeJMHeHUs

23 OO6mras XxapaKTepuCTUKa XUMHUECKUX 2JIEMEHTOB V A- 7 1 https://m.edsoo.rw/VOXDOUX2S
rpynnsl. A30T, Gocdhop U UX COeTUHEHUS

24 OO01as xapakTepucTuKa XUMHYECKHX JICMEHTOB IVA- 2 1 ) httns://m.edsoo 1w/ JPT2OOVIX
rpynnsl. YTIepoa U KPeMHHUH U UX COSTMHCHUS AUPS.MLEES00. ISV A4

Hroro o pazgeny 25

Pasjnen 3. MeTa/uibl M HX COeIMHEHUSA

3.1 OO0mue cBOCTBa METAIIIOB 4 https://m.edsoo.ru/GHV2L6NJS

3.2 | BaxHeilmue METAIIb U KX COCTUHEHUS 16 1 2 https://m.edsoo.r/EFKQWI9HZI

Hroro no pazneny 20

Paznen 4. XuMusi 4 OKpYKAKOIIasi cpeaa

4.1 ‘ BemiectBa 1 MaTepualibl B )KM3HU YEIIOBEKA 3 https://m.edsoo.ru/TENBWEF7Y

Hroro no pazaeny 3

Pe3epBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 4 7



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne Tema ypoka KOHH%CTI]?:)::;:);LHLW IIpakTHyeckue Aara UIEKTPOHHbIC IHPPOBEIE
n/n Bcero U3yuyeHHs1 | 00pa3oBaTebHbIe pecypChl
padoThI padoTsbI

1 Tpezver XuMuH. Postb XMMUH B KH3HH 1 https://m.edsoo.1ru/L62DS2CZR
yesoBeka. Tena u BemecTsa

2 [ToHsATHE O METO/IaX MTO3HAHUS B XUMUHU 1 https://m.edso0.1ru/9ZJAEW050
ITpaktuyeckas padora Ne 1 «IIpaBuia paboTsl B

3 nabopaTopuu U MPUEMBI OOPAIICHHS C 1 https://m.edsoo.ru/LSEW4353D
1a60pPaTOPHBIM 000PYIOBAHUEM

4 Hucrere BELICCTBA M CMECH. Crocode: 1 https://m.edso0.ru/6TME21FW8
paszzueneHus cMecen
[IpakTuueckas padbora Ne 2 «Paznenenue

5 cMmecell (Ha mpuMepe OYMCTKY OBAPEHHOM 1 https://m.edsoo.ru/K3LSSMCRY
COJIN)»

6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTBS8

7 XHUMHUYECKUE 3JIEMEHTBI. 3HaKH (CUMBOJIbI) 1 https://m.edsoo.r/AH3D4ADNAX
XHUMHUYECKHX 3JICMCHTOB

8 [TpocThie U CIOXKHBIE BEIIECTBA 1 https://m.edsoo.ru/DXJBSTJI95

9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 https://m.edsoo0.ru/IMOBJ3QZ5
3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB.

10 Xumuueckas popmyia. BaneHTHOCTh aTOMOB 1 https://m.edsoo.ru/IMC496FX6
XHUMHUYECKHX JICMEHTOB
OTtHocuTeNnbHAsI aTOMHAs Macca.

11 OTHOCHTENbHAS MOTEKYIADHAL MACC 1 https://m.edsoo.ru/PIZPCIMDX

1 MaccoBasi 1oJ1s XHMHYECKOTO JIEMEHTA B 1 hitps://m.edsoo r/GHV580OMVE
COEMHEHUH

13 KonmuecTtso BemectBa. Monb. MomnsipHast macca 1 https://m.eds00.ru/368UNLSY?2

14 du3nyecKue U XUMUYECKUE SIBICHUS. 1 https://m.edsoo.ru/YZM8S6ATH



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH

XuMHUYEecKas peakuus

[Ipu3Haky u yciioBUs NPOTEKAHUS XUMAYECKUX

15 - https://m.edsoo.ru/N6DVNJK QS5
peakuui

16 3aKOH COXPAHEHH MACCHI BEIICCT. https://m.edsoo.ru/M8DS4IHVM
XUMHYECKUE YPAaBHEHUS

17 Brrurcnenus: KOIm4ecTBa, MacChl BELLCCTBA 110 https-//m.edsoo.ru/LUYOU3IEOE
YPaBHEHUSIM XUMHYECKHUX PEaKIIHii
Knaccudukanmsi XuMUIeCKUX peakIiii

18 (coeqrHEHHUS, PA3IOKCHHSI, 3aMEIIICHUS, https://m.edsoo.ru/L4807LAGB
oOMeHa)

19 M. B. Jlomonocos — yqéHHﬁ-aHHHKHQHeHHCT' https://m.edsoo.ru/PIWARH3AB
O06o001IeHre U crucTeMaTU3alus 3HaHUN

20 KonrtpomnsHas padora Nel no teme «Bermiecta u https:/m.edsoo r/ON62SNERU
XUMHYECKHE PCAKITUNY
Bosmyx — cmechk razos. CocTaB Bo3ayxa.

21 Kucnopom — a1neMeHT ¥ mpocToe BEMIECTRO. https://m.edso0o0.ru/XONONRNI1P
O30H
OU3NYECKUE U XUMUYECKUE CBOMCTBA

22 KHCJIOpoJia (peaKIuu OKUCIICHUS, TOPCHHE). https://m.edsoo.ru/FBS1JRKMB
[TonsiTre 06 oKCHAAaX
CriocoObI mosTyueHus KUCIOpoa B

23 71a00paTOPUH U TPOMBIIIIICHHOCTH. https://m.edsoo.ru/VIWB6A2RD
[Ipumenenue Kucimopoaa
TemnoBoit 3¢ ekt XuMUIecKoi peakiuy,

24 MOHSTHE O TEPMOXUMHUYECKOM ypaBHEHUH, https://m.edsoo.rt/PNMKIZHKX
9K30- ¥ SHJOTEPMHUUECKHIX PEaKIIHIX

75 TomnuBo (HedTh, yroiab U MeTaH). 3arpsisHeHHe hitps:/m.edsoo r/USNY SUUW?2
BO3/TyXa, CIIOCOOBI €ro MPEIOTBPALICHHS
[TpakTuaeckas padora Ne 3 mo Teme

26 «Ilony4yenue u cobupanue KUCIOPO/a, https://m.edsoo.ru/5516UHX3R
W3YYECHHUE Er0 CBOMCTBY

27 Bomopo1 — 371eMeHT 1 TPOCTOE BEIIECTBO. https://m.edsoo.rt/WD392ACWB



https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB

Haxoxnenue B mpupojie

dusnueckre U XUMUYECKHE CBOMCTBA

28 https://m.edsoo.ru/0SZ28459R
Bojiopojia. [IpuMeHenue Bogopoia

29 [ToHsITHE O KUCTOTAX U COJIAX https://m.edsoo.rt/TMWNIVC43

30 Crioco0pl oJTyYeHHs1 BOAOPOIa B J1TAOOPATOPHUH https://m.eds00.ru/C9TO9UCIP
[TpakTrueckas padota Ne 4 o Teme

31 «[lomyuenne u cobupanue BoJI0poJa, U3y4eHue https://m.edsoo.ru/SS3IWAX33K
€ro CBOMCTB»

32 Mossipabiii 00b€M ra3oB. 3akoH ABOTaIpo https://m.eds00.ru/M3KSO1QDQ
Beruncnenus 00bEMa, KOJTHMYECTBA BEIIECTBA

33 rasa 1o €ro U3BECTHOMY KOJIMYECTBY BEILIECTBA https://m.eds00.ru/MXGOY304M
WK 00bEMY
Brrancnenus 006EMOB Ta30B 110 ypaBHEHUIO

34 peaKIy Ha OCHOBE 3aKOHA O0BEMHBIX https://m.eds00.ru/9TQ8AXABY
OTHOIIICHUH T'a30B

35 du3nvecKre U XUMHUIECKHE CBONCTBA BOJIBI https://m.edsoo.ru/7AOGFZK4R

36 CocraB ocHoBaHui. IToHsiTue 00 HHIUKATOpaX https://m.edsoo.ru/IXB2W6IVL
Bopna xak pactBopurens. HacbllieHHbIE U

37 HEHACHIIIICHHBIC PacCTBOPHI. MaccoBas A0 https://m.edsoo.ru/MKHXPOFH4
BEIIIECTBA B PACTBOpE
[TpakTuyeckas padora Ne 5 o Teme

38 «IIpuroToBiieHHE PACTBOPOB C OMPEACIEHHON https://m.edsoo.ru/ WXUKPAUOA
MacCOBOM J0JIei paCTBOPEHHOTO BEILIECTBAY

39 KonTponbnas padota No2 no teme «Kucmopog. https:/m.edsoo.r/IM7935DRY
Bonopoa. Boga»

40 Oxcuzibl: COCTaB, KIACCHHUKALA, https://m.edsoo.ru/STESJINAY
HOMEHKJIaTypa

41 Tomyuerue i XMMUIECKHE CBOHCTBA https://m.edsoo.ru/8JAZ9Y WS2
KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHIIOB

42 OcnoBanms: COCTaB, KIACCHPUKAILA, https://m.eds00.ru/SU397HUSC

HOMEHKJIaTypa



https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
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[TonydyeHnue nu XuMHU4YECKHE CBOMCTBA

43 . https://m.edsoo.ru/GD9A28ROE
OCHOBaHHI

44 KucnoTsi: coctas, knaccnpuranms, https://m.edsoo.ru/Q6U4WEBK?7
HOMCHKJIATypa

45 [TonyueHnue U XMMHUYECKHUE CBOMCTBA KUCIIOT https://m.edso0.ru/Z2GCRN45W

46 Comn (cpemune): Homeriiatypa, CMIOCO0R! https://m.edsoo.ru/JSNUIMI9T]J
MOJTYYEHHUs, XHMUYCCKUE CBOMCTBA
[TpakTrueckas padota Ne 6. Perenue

47 KCTICPHMCHTAIILHDIX 3a/1at IO TeMe https://m.edsoo.ru/S8D13JF7V
«OCHOBHBIC KJIACCHI HEOPTAHHUCCKHUX
COCJIMHEHUI»

48 T'eneruuecka cBAsb Mexky raccami https://m.edsoo.ru/YDS6ZRE31
HEOPTaHMYSCKHUX COCTMHCHHM

49 O06o006meHne 1 cucTeMaTru3aIys 3HaHU https://m.edso0.ru/STBUOEEYN

50 Konrporsnas padora Ne3 no reme "O“(,:,HOBHHG https://m.edsoo.rt/AFA7IDULD
KJIACChI HCOPTAHMYECKHUX COCTMHCHHIMA
[TepBbIe MOMBITKY KJIACCU(PUKALNN XUMHYCCKUX

51 aeMeHTOB. [IoHsATHE O TPyMITax CXOMHBIX https://m.edsoo.ru/COV3CC214
3JICMEHTOB
[Tepuonuueckuii 3akoH u [lepuonnueckas

52 CUCTEMa XMMHUYECKUX 3j1eMeHToB []. 1. https://m.edsoo.ru/X9F1INR3U8
Menpgeneena

53 [Teproapl, TPyNIBI, MOATPYTIIIHI https://m.edsoo., u/NOMWWJIRXN

54 Ctpoenue atomoB. CoCTaB aTOMHBIX SIZIEP. https:/m.edsoo.rw/IMUDOMRSH
M3o0To0mbI
CTpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB

55 anemenToB llepuoauyeckoit cuctemsr /. U. https://m.edso0.ru/T9SYNVEB2
MenneneeBa
XapakTepUCTUKAa XMMHUYECKOTO dJIEMEHTA 10

56 ero nojoxenuto B [lepuoamueckoit cucreme /1. https://m.edsoo.ru/YIP0O4OMDX
. MenneneeBa

57 3navenue [leproauyeckoro 3aKoHa s https://m.edso00.ru/SZD8XEQOP



https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P

pa3BuTus Hayku u npaktuku. [. . Mennaenees
— YYE€HBIN, NEJAror U rpaxJIaHuH

PezepBHblit ypok. O0001eHue 1

58 cucTemarm3anus 3HaHui / Beepoccuiickast 1 https://m.edsoo0.ru/ZCQTRPOSY
poBepOYHas padboTa
Kontponbhas padora Ne4 o reme «CtpoeHune

59 aToMa. XuMmu4deckast cBsi3b» / Beepoccuiickas 1 https://m.edsoo.rw/FTIZF99WE
IpOBEpOYHas padboTa

60 DNEeKTPOOTPHUIIATEITHBHOCTh AaTOMOB XUMHUYECKUX 1 hitps://m.edsoo ru/HZA110EDS
JJIEMEHTOB

61 Honnasi xumuieckast cBsi3b 1 https://m.edsoo.ru/3SY 1RJKVI

62 KoBasieHTHast mossipHasi XUMUYECKasi CBSI3b 1 https://m.edso0.r/EOL3MT2AE

63 KoBasieHTHast HenoJsipHas XUMUYECKas CBSI3b 1 https://m.eds00.1u/9Y VR3FUXI

64 CreneHb OKHCIICHUS 1 https://m.eds00.ru/RA6CVXM66

65 OKHCIIMTENTbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH 1 https://m.edsoo.1u/ZXNCA7DOZ

66 OxucanTenu 1 BOCCTAHOBUTEIU 1 https://m.edsoo.ru/QPS46Z5PU
PeseprubIil ypok. O60011eHIE 1

67 cucTeMartu3anus 3HaHui 1o TeMe «CTpoeHue 1 https://m.edsoo.ru/ARH7M35NF
aToMa. XMMUYECKasi CBSI3b)

68 Peseparbiii ypox. Obo0menue n 1 https://m.edsoo.ru/7DNRBZ948

CHCTeMaTHu3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

KoaunuyecTBO 4acoB

Ne Tema voOKa K I Hara DJIeKTpPOHHbIe U (ppoBbIE
n/n yp Bcero OHTPOJIBHBIC | HIPAKTHUCCKHE | )3y yennsi | 06pasoBaTebHbIE PeCyPChI
padoThI padoThI

[Tepuonuueckuii 3akoH. [lepronnueckas

1 cucTeMa XMMU4ecKkux 3rmementoB /1. U. 1 https://m.edsoo.ru/ECRKA9OAY
Menpeneesa
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOWCTB

2 XMUMUYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 https://m.edsoo.ru/GNJPEROFB
TIEPUOJIOB

3 Knaccnguratms u nomenxatypa 1 https://m.edsoo.ru/ WTO1WRA2Q
HEOPraHMYECKUX BEIIECTB

4 Briter xumireckon B M THITBL 1 https://m.edsoo.ru/UI4YSCFRV
KPUCTAJUTHIECKHAX PEIIETOK
KonTponbnas padorta Nel no teme

5 «IToBTOpEHUE U yriTyOieHHe 3HaHUI OCHOBHBIX 1 1 https://m.edsoo.ru/J4X8ZN212
pas3zmenoB Kypca 8 Kiaccay
K o

6 N1acCHUKALMA XUMUICCKHIX PEaKiuid 110 1 https://m.edsoo.ru/X8XAE7E2J
pa3IMYHBIM NPU3HAKAM
[ToHsATHE O CKOPOCTH XUMHUYECKOU PEaKInu.

7 [ToHATHE O TOMOT€HHBIX U T€TEPOT€HHBIX 1 https://m.eds00.ru/6VLXCYY7N
peaKImsIx
[ToHsATHE O XUMUYECKOM PAaBHOBECHH.

2 @DaKTopbI, BAUSIONIME HA CKOPOCTh XUMHUECKOM 1 https-//m.edsoo.ru/H4FHTNZNM
PEaKIMH U TTOJI0)KEHUE XUMHUYECKOTO
paBHOBECHS

9 OKHCIIMTEITbHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH 1 https://m.eds00.ru/648V 11026

10 Teopust 31EKTPONTUTUUECKON TUCCOLMALINY. 1 hitps:/m.edsoo.rw/2KCYCLZ16
CunbHBIC U cl1a0ble AIEKTPOJIHUTHI

11 HonHble ypaBHEHUS peakui 1 https://m.edsoo.ru/VN2SBINIR

12 XUMHUYECKHE CBOMCTBA KHCIOT M OCHOBAHHIA B 1 https://m.edsoo.ru/SHH81YVXI



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI

CBETE MPEACTABIECHUN 00 3JEKTPOIUTHUECKON
JUCCOLUALUU

XHUMHUUYECKHE CBOMCTBA COJIEH B CBETE

13 MIPEJCTABICHUNA 00 IIEKTPOIUTHIECKOM https://m.edsoo.rw/ETD5QTS4G
JICCOLMAITUN

14 [ToHsiTHE O THIPOIU3E COJICH https://m.edsoo.ru/9JFRAVESW

15 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUH https://m.edsoo.ru/FEEIZRMBG

16 Hpaxmiaeckas pabora No 1. «Pemenue https://m.edsoo.ru/7VXTFHIT4
AKCIICPUMCHTAJIBHBIX 33729
KonrpomnsHas pabora Ne2 o reme

17 «INEKTPOIUTUUYECKAS TUCCOITHAITHS. https://m.edsoo.ru/9RKLZDNUX
XHWMHYECKHE PEAKIIMK B pACTBOPAX»

18 Obmias XaPAKTCPUCTHIA TaTOTCHOB. https://m.edsoo.ru/NNYKYZF12
XWMUYECKUE CBOWMCTBA HA TIPUMEPE XJIopa
XnopoBoaopoa. ComnsiHast KUCJIOTA,

19 XUMHUYECKHE CBOICTBA, MOJIy4YCHHUE, https://m.edsoo.ru/CWVSHCD2M
MIPUMCHCHUE
[TpakTudeckas padora Ne 2 o Teme

20 «ITonmydenne coaTHON KUCTIOTHI, H3yYCHHE €€ https://m.edsoo.ru/PVEXIYWEG
CBOMCTBY»
Brrurcnenus mo ypaBHEHUSIM XUMHYECKUX

21 peaKIuii, eclii OJIMH U3 PEareHTOB JaH B https://m.edsoo.ru/4BISHO70F
H30BITKE

2 OO0mas xapakTepucTuka 31eMeHToB VIA- httns://m.edsoo rw/ VMWKERSEP
TPYIIIBI Attps:im.cdsoo.nuiy MWIRLRSLE
AToTpoTHBIE MOTU(DUKAIIAN CEPHI.

23 Haxoxnenue cepsl u €€ coeIMHEHUH B https://m.edsoo.ru/CX10EU8PO
npupoje. XMMHUYECKHE CBOWCTBA CEPhI

24 Ceposonopon, c1pocHHe, usucckue https://m.edsoo.rt/ECGX2B40W
XUMHYECKHE CBOMCTBA

75 Oxcupl cepbl. CepHas KUCIIOTa, GU3UIECKUE U https:/m.edsoo.r/ULRFLCHHI

XUMHNYCCKHUC CBOﬁCTBa, MNPUMCHCHHC



https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

XHWMHMYECKHUE PEAKIUH, JIEIKALUE B OCHOBE
MPOMBIIIJICHHOTO CII0C00a MOJTYYeHUsI CepHON

26 https://m.edsoo.ru/H7FT3INON4
KHCIIOTBI. XMMHYECKOE 3arpsi3sHCHUE
OKpYKaroIlIel Cpeibl COeTMHEHUSIMHU CEPhI

7 Berunciienue MaccoBoil 10JM BBIXO/1a TIPOTYKTA hitps://m.cdsoo. ru/HSIE186WN
peakuuu
OO01mas xapakTepucTUKa dJIeMEHTOB V A-

28 rpymIbl. A30T, paclipoCTpaHEHHUE B MPUPOJIE, https://m.edsoo.ru/ WAHRMB976
(dbu3nUYecKre U XUMUIECKUE CBOWCTBA

29 AMIXMaK’ GO H3MICCKHE H XHMHUECKNE https://m.edsoo.ru/HZAYESF13
CBOWCTBA, MTOJTyYCHHE U PUMCHEHUE

30 Hpaxmiieckas pabora Ne 3 1o Teme . https://m.edsoo.ru/JORP641F]
«ITony4yenne aMMuaKa, U3y4eHUE €r0 CBOMCTBY

31 AsorHas freiiora, ce (pusueckue n https://m.edsoo.ru/U2DYEDMYE
XHUMHYECKHE CBOMCTBA
Hcnonb30BaHne HUTPATOB M COJICH aMMOHHSI B

32 KAueCTBE MHHEPATLHBIX YNI00peHHii, . https://m.edsoo.ru/SHBKCIQCB
XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH CPeIbI
COCJIMHEHUSIMH a30Ta
docdop. Oxcun pochopa (V) u dpochopnas

33 KHCII0Ta, GU3NYECKUE M XUMUIECKIE CBOWCTBA, https://m.eds00.ru/GDQJSO3WP
MIOJTyYCHHE
Hcnons3zoBanue pochaTtoB B kauecTBe

34 MUHEPAIBHBIX YA0OpeHHiA. 3arpsi3HeHne https://m.edsoo.ru/UAZ3HUG65V
MIPUPOJHOM cpelibl hochaTaMu

35 | YIVICPOZ, PACHPOCTPAHEHHE B MPpOLe, https://m.edso0.r/DWOM6SUUL
(dbu3nyYecKre U XUMUYECKUE CBOWCTBA
Oxcunpl yraepoaa, ux pusndeckue u

36 XUMHYECKHE CBOMCTBA. DKOJOTUICCKUE https-//m.edsoo. r/OXOAPGNCE
poOJIeMBI, CBSI3aHHBIE C OKCHJIOM YTJIepoa
(IV)

37 YrospHas KUCJIOTA U €€ CONu https://m.edsoo.ru/OHQHD6IPA



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA

[IpakTuueckas pabora Ne 4 o Teme

38 "[lonyuyenue yraekucnoro rasa. Kauectsennas https://m.edsoo.ru/G2HZXQGC8
peakuusi Ha KapOoHAT-HOH"
39 [TepBOHaYaIBHBIC MTOHATHUS 00 OPTAHUYCCKUX https-//m.edsoo.ru/30TIZ1097
BEIIIECTBAaX KAK O COSIMHEHUAX Yriaepoa
40 KpemHmii 1 ero coeTMHEeHUS https://m.edsoo.ru/75JXNHOI8
[TpakTrueckas padota Ne 5. Perenue
41 HKCHEPUMEHTAIBHBIX 33/1a4 110 TEME https://m.edsoo.ru/O7E8DOD7Z
«BaxkHelme HeMeTauIbl U UX COSIUHEHHUSI
4o Koutporenas padora Ne3 o Tee https://m.edso0.rw/S85J9UGHS3
«BakHelme HeMeTaUIbl M MX COCAMHCHUS
OO01mas xapakTepuCcTHKa XUMUIECKUX
43 3JICMEHTOB — METAJLIOB. MeTananeCKas} CBSI3b https-//m.edsoo r/XK1GYPCO1
U METaJUTMYecKasi KpUcTainyeckas peréeTka.
PuU3NYECKUE CBOKMCTBA METAJIJIOB
XUMHYECKHE CBONCTBA METAJIIOB.
44 ONEKTPOXUMHUUYECKHUN Psii HAIPSDKEHUI https://m.edsoo.ru/Z7YRNPAEW
METaJIOB
OO0mue criocoObl MOTYYCHHSI METaJIOB.
45 Crnassi. BHqHCHeHHfI 110 YpapHCHILIM https://m.eds00.ru/G54GDQI2D
XUMHYECKHUX PEaKIIHid, €CJIU OJIUH U3 PEarcHTOB
COJICPKHUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAJIJIIOB https://m.edsoo.ru/4FIGDOWOW
47 [IlemouHbIC METAILITBI https://m.edsoo.ru/X1B4BPUW?2
48 OKcuibl ¥ THIPOKCUIBI HATPHUS U KAJIUS https://m.eds00.ru/Q4DX0G3U9
49 H'IGHOIEHO%MGHLHHG METaJLIbI — KaJTbIHH 1 https://m.edsoo.ru/REOCDYO0K 6
MarHum
50 Baxueime coefuHEHNS KaJIbLIUA https://m.edsoo.ru/CJIR96CMZA
51 O06001IeHrEe ¥ cucTeMaTU3alus 3HaHUI https://m.edso0o.ru/O5SPXGGI1BE
52 JKécTKOCTh BOJIBI M CIOCOOBI €€ YCTPAHECHHUS https://m.edsoo.ru/ WEMBETTTP
53 Hpaxriaeckas pabora Ne 6 mo eme https://m.edsoo.ru/NFIROKB&J

"YK€ctkocTh BOJIBI M METOJIBI €€ ycTpaHeHus"



https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
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https://m.edsoo.ru/NF1ROKB8J

54 AToMHHHI 1 https://m.eds00.ru/9ZJSRDITV

55 AmM@oTepHble cBONCTBA OKCH/IA U TUIPOKCHA 1 https://m.edsoo.ru/NISKIIOJS5

56 Kenezo 1 https://m.edsoo.ru/F20NJRSSR

57 Oxcuitet, rApOKeH bt 1 comn xenesa (1) u 1 https://m.edsoo.ru/IRTUBLAMP
xeunesa (I11)

58 O06001IeHrEe ¥ cucTeEMaTU3alus 3HaAHUH 1 https://m.edsoo.ru/NAON6HGKZ
[IpakTuueckas pabora Ne 7. Pemenue

59 AKCIIEPUMEHTAIBHBIX 33124 TI0 TEME 1 https://m.edso00.ru/ZN7G0QSMX
«BaxkHennme MEeTaJlJIbl M UX COCTMHEHUSD)
Brrurcnenus mo ypaBHEHUSIM XUMHYECKUAX

60 DCAKIIITH, CCITH OJITH I3 pearcrtos Aat B 1 https://m.edsoo.rt/AYD2HESIY
M30BITKE WK COJICPIKUT IIPUMECH. Brraucienus
MacCOBOM JOJIH BBIX0OJIa MPOAYKTA PEaKIINH

61 O00011IeHEe ¥ cucTeMaTh3alus 3HaHUI 1 https://m.edsoo.ru/B8TOVTKOP

62 | Kourpombuas pabora Ned o Teme 1 https://m.eds00.ru/703C804GN
«BakHelIme MeTauIbl M UX COSAMHCHUSD)

63 Bemiectsa 1 MaTepuaibl B 0BCEHCBHOM 1 https://m.edsoo.ru/OFI32JMTO
KU3HH YeJIOBEKa

64 XHUMHYECKOE 3arps3HEHUE OKPYIKAIOIICH CPeIb 1 https://m.eds00.ru/9ANGYEYQI

65 Pout XHUMHH B PCIICHHH SKONIOTHICCKHX 1 https://m.edsoo.ru/18Q203Y28
poldyeM

66 Pesepbiit ypox. O6O6£H cHne 1 https://m.edsoo.ru/DT1BAS5U4
CUCTeMAaTH3AIIVsI 3HAHHUH

67 PesepBHEIi ypok. O6O6£H cHne u 1 https://m.eds00.ru/PS2TIZNXV
cUcTeMaTH3aIHs 3HAHUI

68 PesepHEIi ypok. O606£H cHne 1 1 https://m.edsoo.ru/TMK36TJZG
CUCTeMAaTH3aIHsI 3HAHHUHA

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOH

OBPA3OBATEJIbHOM ITPOI'PAMMBI

8 KUIIACC
Kon . .
IpOBEpHEMOTO IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHO 00pa30BaTe/IbHOI
pesyabTata NMPOrpaMMbl OCHOBHOI'O 00111er0o 00pa30BaHuUsA
1 ITo teme: «IlepBoHaYaIbHBICE XUMHUYECKHE TOHSITHUSD)
PacKpbIBaTh CMBICJI OCHOBHBIX XMMHUYECKUX TMOHATHUIA: aTOM, MOJIEKYJIa, XUMUYECKUM
9JIEMEHT, TPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMeCh (OJHOpOIHAS W
HEOJHOPOJIHAsI), BAJIEHTHOCTh, OTHOCUTENbHAs aTOMHAas M MOJIEKyJsipHas Macca,
11 KOJIMYECTBO BEILECTBA, MOJIb, MOJIApPHAs Macca, MaccoBass [JOJIsI XUMHUYECKOIO
) DJIEMEHTA B COCAWHECHHUU, MOJIIPHBIA 00BEM, XUMHUYECKas PEaKITHs, KiIacCHPUKAIUsI
peaklMii: peakUuy COEAMHEHUS, PEaKUMH pa3joXKEHHs, PEaKkUUH 3aMEIlCHHUs,
peakiu oOMeHa, 9K30- U SHAOTEPMHUYECKUE PEeaKIMH, TEIuIoBon 3¢ddekr peakuuwu,
pacTBOp, MaccoBasi 0JIsl BelllecTBa (MPOLIEHTHAsE KOHIIEHTPAIlUs) B pacTBOpe
12 WIUTIOCTPHPOBATH B3aHMOCBASH OCHOBHEIX XMMUHMECKHX MOHATUN W MPUMEHATH 3TH
MOHSITHUS ITPU ONMKMCAHUH BEIIECTB U UX MPEBpAIICHUI
13 HCMIONB30BATh XMMUMECKYIO CHMBOIMKY JUIS COCTAaBICHHA dbopMyn BemECTB |
YpaBHEHUH XUMUYECKUX PEAKITUN
14 pPacKpbhIBaTh CMBICT 3aKOHOB COXPAHEHHWS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
) ATOMHO-MOJIEKYJISIPHOTO YUEHUs], 3aKOHa ABOTaJpo
1.5 OTIPEIeIISATh BaJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COSTUHEHHSIX
16 KJIACCU(UIIMPOBATh XUMUYECKUE peakuuu (M0 YHCIy U COCTaBy Y4YacTBYIOIIMX B
) PEaKIUU BEIIECTB, IO TEIUIOBOMY 3D (HEKTY)
1.7 BBIYHUCJISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIIECTB
1.8 BBIUUCIISTH MACCOBYIO JIOTO XUMHUYECKOTO dJIEMEHTa 10 (popMyJie COeAMHEHUS,
1.9 BBIYHCIISITH MACCOBYIO JIOJIO BEILIECTBA B pPACTBOPE
1.10 NPUMEHATh E€CTECTBEHHOHAYYHBbIE METObl MO3HAHUA — HAOMIOJeHHE, M3MEpEeHHE,
MOJIEJTMPOBAHHUE, SKCIIEPUMEHT (PEabHbIA U MBICJICHHBIN)
2 ITo Teme: «BaxkHennme npeacTaBUTENN HEOPTAHUYECKUX BEIIECTB)
71 pPacKpbIBaTh CMBICT OCHOBHBIX XHMUYECKHX TMOHSTHUH: OKCHJ, KUCJIOTAa, OCHOBAHUE,
) COJIb
29 ONpEeNEeNATh MPUHAJIEKHOCTh BEHIECTB K OINPEACIIEHHOMY KJIACCY COEJUHEHUU IO
' dbopmynam
2.3 KJIACCU(UITMPOBATH HEOPTAHUYESCKUE BEIIECTBA
XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
2.4 KJIACCOB, TOATBEpKJash OMHCAHWE TMPUMEPAMHU  MOJCKYJSIPHBIX — YpaBHECHUU
COOTBETCTBYIOIIMX XUMUYECKHUX PEaKLUi
25 MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT X KaueCTBEHHOrO COCTaBa,
BO3MOKHOCTH MPOTEKAHMS XUMHUECKUX MPEBPALICHUHN B PA3TUYHBIX YCIOBUAX
CJel0BaTh IMpaBUJiaM TIOJIb30BAaHUS XMMHYECKOM TMOCyJ0H U J1abopaTOpHBIM
o0opy/s0oBaHHEM, a TaKKe MpaBHJIaM OOpallleHusi ¢ BEIIECTBAMHU B COOTBETCTBUU C
26 WHCTPYKIIUSMH TIO BBITTOJIHEHUIO JT1a00paTOPHBIX XUMHUECKHUX OIBITOB IO TOTYYCHHUIO

U COOMpaHUIO Ta3000pa3HBIX BeUIeCTB (BOAOPOJA U KUCIOPOJA), MPUTOTOBICHHUIO
pacTBOpPOB €  ONPEACIEHHOM MAacCOBOM JIOJEH pPACTBOPEHHOIO  BEIIECTBA,
IUIAHUPOBATh M TPOBOJUTHh XUMHYECKHE OJKCHEPUMEHTHl IO pacro3HaBaHHUIO




pacTBOPOB WIEJIOUEH M KUCJIOT C MOMOIIBIO MHAMKATOPOB (Jlakmyc, deHondraneuns,
METHUJIOPAHXK U JpyTHE)

2.7

MPOBOJAMUTH PACUETHI MO YPABHEHUIO XUMUYECKOM PEaKIIuU

[To Teme: «llepuognueckuii 3akoH u Ilepuogmueckas cucTeMa XUMHYECKHX
anementoB JI. WM. MengeneeBa. CtpoeHue aromMoB. XUMHYECKas CBS3b.
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKIUID)

3.1

pPacKpbIBaTb CMBICI OCHOBHBIX XMMHYECKUX IOHATHH: SAPO aToMma, 3JICKTPOHHBIN
CJIOM aToMa, aroMHas OpOWTaNb, PaAMyC aTOMa, XUMHUYECKas CBs3b, MOJIAPHAS U
HEMOJIAPHAs KOBAJIEHTHAs CBA3b, JJICKTPOOTPULATEIBHOCTh, MOHHAS CBS3b, WOH,
KAaTHOH, aHUOH, CTEIICHb OKUCIICHUSI

3.2

KJIaCCI/Id)I/ILII/IpOBaTL XUMHUYCCKHUC DJICMCHTHI
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ONKCBHIBaTh M XapakTepuszoBaTh Tabmuunyio (opmy Ilepuoanyeckoit cuctembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMuyaTh MOHATUS «IJIaBHAs moiarpynna (Arpynma)» u
«moboyHas noarpymnmna (brpynmna)», «Manbiey» U «O0JbIINE) MEePHOIbI

3.4

PacCKpbIBaTb CMBICII Hepnonnqecxoro 3aKOHa ZLI/I MeHﬂeneeBa: ACMOHCTPUPOBATH
IIOHUMAaHHuEC nepnonnqecxoﬁ 3aBHUCHMOCTH CBOMCTB XHMHYECKHX JJIEMEHTOB OT HX
ITIOJIOKCHU B Hepnonnqecxoﬁ CHCTCMC

3.5

COOTHOCUTH 0003HauYeHUs, KOTOphle UMEIOTcs B Tabnuue «llepuoanueckas cucrema
xuMuueckux anemeHtoB [[.M. MeHneneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH
CTPOCHHSI aTOMOB XHUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjpa, oO0Illee YucCiIo
AJIEKTPOHOB U PACIIPEEICHHUE UX 110 JIEKTPOHHBIM CIIOSIM)

3.6

onpCaACIIATh CTCIICHb OKHUCJICHHUA 5JICMCHTOB B 6I/IHapHBIX COCAUHCHUAX

3.7

ONpEeNEeNsATh BUJl XUMHUYECKON CBSI3M (KOBAJICHTHAs M HMOHHAs) B HEOPraHUYECKHUX
COEMHEHUAX




9 KJIACC

Ko . .«

I olllse SeMOTro IIpoBepsiemble nMpeMeTHBIE Pe3yJIbTAThl 0CBOEHHUSI 0OCHOBHOI1 00pa30BaTe/IbHOM
p p leOFpaMMI)I OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

pe3yJabTaTa

1

ITo Teme: «BemiecTBo u XumMudeckas pEaKnmus»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHWYECKHX TOHSTHUU: PACTBOP, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DSJEKTPOJIUTHUYECKAS JHUCCOIMAINNS, pPEaKIMH HWOHHOTO OOMEHa,
KaTaJu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHMMbIe M HEOOpaTHMbIC PEaKIIUH,
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIE ~ PEAKUHUH,  OKUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJIICHHE, aJUIOTPOMUs, aM(OTEPHOCTh, XUMHUYECKas CBS3b
(koBaneHTHasi, HWOHHAs, METAUIMYECKas), KpUCTAJUIMYECKass pEmETKa, CIUIaBhI,
CKOPOCTbh XUMHYECKOW pEaKIUu

1.2

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKHMX IMOHATUN U MPUMEHATH 3TH
MOHATHS TPU ONIMCAHUU BELIECTB M UX MPEBPALICHUI

1.3

COCTaBJISTh YPaBHEHHUS DSJIEKTPOIUTHUYECKON IUCCOLMAIIMU KHUCJIOT, LIENIoYed u
CcoJieH, TOJIHbIE M COKpAIll€HHbIE YPAaBHEHUS pEaKlliii HOHHOTO OOMeHa

1.4

PaCKphIBATh CYIITHOCTb OKHCIIMTCIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ MMoCpeaACTBOM
COCTABJICHUA 3JICKTPOHHOI'O OanaHca dTUX peaxunﬁ

1.5

MPOBOANUTH PACUETHI MO0 YPABHEHUIO XUMUYECKOM PEaKIIuu

ITo Temam: «HeMeTamnsl U UX COeAUHEHUS» U «MeTasjibl U UX COCIUHCHUSY

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHENU(PUUECKHEe XUMHUYECKHE CBOWCTBA
MPOCTHIX U CJIOKHBIX BEILIECTB, MOATBEPK/Iasi ONMUCAHUE MIPUMEPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKHUX PEaKIIHii

2.2

COCTaBJISTh YPABHEHHS PEaKIUi, MOATBEPKIAOIINX CYIIECTBOBAaHUE TEHETHUUECKOU
CBSI3M MEXKIY BEIIECTBAMHU Pa3JIMUHbBIX KJIACCOB
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IMPOTrHO3HUPOBATH CBOMCTBaA BCIHICCTB B 3aBUCHUMOCTHU OT UX CTPOCHHUA, BOZMOKHOCTU
MMPOTCKAHUA XUMHYCCKUX npeBpameHHfI B PA3JIMYHBIX YCIOBHAX
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cleloBaTh IMpaBWIaM IOJb30BaHUSI XUMHUYECKOH TMOCYI0il U JabopaTopHBIM
00OpyI0BaHHEM, a TAKXKE MpaBUJIaM OOpAILEHUsI C BELIECTBAMU B COOTBETCTBHM C
MHCTPYKLHUSMU MO BBIITOJIHEHUIO J1a00PaTOPHBIX XUMHUECKUX OIBITOB O MOJIYUYEHHIO
U cOOMpaHHUIO Ira3000pa3HbIX BEIIECTB (aAMMHUAKa M YIIEKHCIOro ra3a)

2.5

NPOBOJUTH PEAKIIUH, TIOATBEPIKIAIOIINE KAYSCTBEHHBI COCTAB Pa3IMYHBIX BEIICCTB!
pacmo3HaBaTh OIBITHBIM MyTEM XJIOPHI-, OpoMuI, HWOauA, KapOoHar, ¢ocdar,
CUIIMKAT, Cylab(daT, THIPOKCUJUOHBI, KATHOHBI aMMOHHS, HOHBI H3YYCHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHMUSCKHUX BEIICCTB

[To Teme: «XuUMHS U OKpYKAKOLIAS CPEAAy

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xumuueckux mnoHsaTtuil: IIJIK BemectBa; kopposus
METAJIJIOB

3.2

MPUMEHATh OCHOBHBIE OINEPAIIMU MBICIUTEIBHON NIEITEIBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHME, OOOOIICHHE, CHUCTEMAaTHU3allUI0, BBHISBICHHE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — U191 M3Yy4YEHHUsS] CBOWCTB BEIIECTB W XUMHYECKHX  PEAKIIH;
€CTEeCTBEHHOHAYYHBIE ~ METOJIBI  TO3HAHUA —  HAONIOJICHHe,  HM3MEpEeHHeE,
MOJIEJTMPOBAHHUE, SKCIIEPUMEHT (PeajbHbIA U MBICJICHHBIN)




8 KJIACC

IMPOBEPAEMBIE 3JIEMEHTbI COAEP KAHUSA

Kon

IIpoBepsieMblIii 3JIEMEHT COAEPKAHUS

1

HepBOHa‘{aJ'ILHBIC XUMHNUYCCKHEC ITOHATHA

1.1

Hpez[MeT XUMHH. POab XUMUM B KM3HU YeloBeKa. XUMHUS B CUCTEME HayK. Tena n
pemecTBa. u3nUecKre CBOICTBA BEIISCTB. ArperaTHoe COCTOSIHHEC BCIICCTB

1.2

ITousitne 0 Meromax MHo3HaHWsA B xuMuM. Ywucrtele BemrectBa U cMmecu. CriocoObl
pazzaeneHus cMecen

1.3

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIEMEHThl. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U ca0KHBIE BeleCTBa. ATOMHO-MOJICKYJISIPHOE YUCHHUE

1.4

XuUMHU4YECKast (I)OpMyna. BaneHTHOCTEP aTOMOB XHMHMYECKHUX DJEMCHTOB. 3aKOH
IOCTOAHCTBA COCTaBa BCUICCTB. OrtHocutenpHasg atomHas Macca. OTHOCUTENbHAS
MOJICKYJIApHAasa Macca. MaccoBas 10JIsI XUMHYECKOT0 JIEMEHTAa B COSIMHEHUH

1.5

KonuuectBo BeniectBa. Moib. Monsipaast macca. B3auMocBsi3b KOIMYECTBa, MacChl U
YuCiia CTPYKTYPHBIX €IMHHI] BemecTtBa. Pacu€Tel mo ¢dopmyiaM XUMHUYECKHX
COeIMHEHUN

1.6

®u3znueckre U XUMMUYECKHUE SIBJICHUS. XUMHUUYECKasi peaklus U €€ NpU3HAKU. 3aKOH
COXpaHeHHMs MacChl BemecTB. XWUMHUYeckne ypaBHeHusa. Kiaccuduxanms
XUMHUYECKUX peakluii (COeTUHEeHMs], pa3I0XKeHHs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUI SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH TMOCYJIOM, C MpaBUIaMH
paboThl B TabopaTopuu U mpuéMamMu OOpalieHusl ¢ 1a0OpaTOPHBIM 000PYIOBAHUEM,
M3Yy4YeHHE U OINHcaHue (U3MYECKUX CBOICTB 00pa3lOB HEOPraHUYECKUX BEIIECTB,
Habmroenne ¢u3nveckux (IJIaBleHUE BOCKA, TasHHUE JIbJa, PACTUPAaHUE caxapa B
CTYIIKe, KHUICHHE M KOHJCHCAlUs BOJbl) U XUMHYECKHX (TOpEHHE CBEYH,
MPOKAIMBAHUE MEJHOW MPOBOJIOKH, B3aUMOJICMCTBUE MeJNla C KUCIOTOW) SIBJICHHIA,
HaONO/IGHUEe M OMNHCAHME NPU3HAKOB TMPOTEKAHHS XUMHYECKHX pPEeaKIHi
(pa3nokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTBHI € XJIOpUIOM Oapus,
paznoxenue ruapokcuga menu(ll) mpu HarpeBaHMM, B3aMMOJEHCTBHE JKeje3a C
pactBopom conu Memu(Il), uzydenue crmocoOOB paszzeneHuss cMmecel (C TMOMOIIBIO
Mariura, (QuiIbTpOBaHWE,  BbIMApUBaHUE, AUCTWULALMSI,  XpoMartorpadusi),
MIPOBE/ICHUE OYUCTKH TOBApPEHHOW COJM, HAOIIOACHHWE W ONHMCAaHUE pPEe3yJIbTaTOB
MPOBEJCHUS ONBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MaccChl, CO3JaHHE
MoJeliei MOJIeKy (IIapOCTEePAKHEBDIX )

Baxwueriue npeacraBuTesd HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kuciopon — 31€eMEHT U IPOCTOE BELECTBO.
Haxosxxnenue xuciopoaa B nmpupojie, Pu3nyeckne 1 XUMUIECKUE CBOMCTBA (peakiuu
ropenusi). Okcunpl. [lpumenenue xucnopoga. CrnocoObl MOMydeHHs] KHCIOpOAa B
naboparopun U npombliuieHHOCTU. KpyroBopot kucnopoga B mpuponae. O30H —
AJJIOTPOIHAs MOAUDUKAIIS KUCIOpOAa

2.2

TemnoBoil 3h(heKkT XUMHUYECKON peakiuu, TEPMOXHUMHUECKHE YpaBHEHUS, JK30- U
AHAOTEPMUYECKUE pEaKIUU. TOIIMBO: Yrojib U METaH. 3arps3HEHUE BO3/AyXa,
yYCHJIEHHE TapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS
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Bonopon — »smeMeHT M mpocTtoe BemiecTBo. HaxoxaeHwe Bojopona B NPHUPOE,
(du3NYecKre U XUMHUYECKUE CBOMCTBA, MMPUMEHEHHE, CIIOCOOBI TomydeHus. KUcinoTel u
COJIH
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Moutsipabiii 00bEM Ta30B. PacuéTel Mo XMMHUYECKUM YPaBHEHUSIM

2.5

dusnyeckre cBoicTBa Bojbl. Bona kak pactBoputenb. PactBopbl. HacklieHHbie 1




HEHaChIIIEHHbIE pacTBOphl. PacTBOpuMOCTh BemiecTB B Boje. MaccoBas o
BELIECTBA B pacTBope. XUMUYECKUE cBolcTBa Bojbl. OcHOBaHMs. Posb pacTBOpoB B
IpUpoOJie U B JKU3HM uejoBeka. KpyroBopoT BoAbl B Mpupoje. 3arps3HeHHE
IPUPOJAHBIX BoA. OXxpaHa M 04MCTKA IPUPOIAHBIX BOJ

2.6

Knaccudukanus Heoprannyeckux coenuHeHuid. Oxeuapl. Kiaccudukanus okcuaos:
coseoOpasyromuye (OCHOBHBIE, KHUCIOTHbIE, aM(OTEpHbIE) U HecoJieoOpa3yroIIue.
Homenknarypa okcunoB. ®Pusnyeckne W XUMHUYECKHE CBOICTBa  OKCHJIOB.
[Tomyuenue okcua0B

2.7

OcHoBanus. Knaccudukaiuss OCHOBaHUWI: MENOYM U HEPACTBOPUMBIC OCHOBAHMSL.
Homenknarypa ocHoBanuii. ®dusnueckue M XUMHYECKHE CBOWCTBA OCHOBAHUU.
[TonyueHue OCHOBaHUH

2.8

Kucnotel. Knaccudukanus xucnor. Homenkmarypa xkuciaor. Dusmueckue
XUMHAYECKHE CBOMCTBAa KUCIOT. Psang aktuBHocTH MeTayuioB H.H. bBekertosa.
[TonydyeHue KUCiIoT

2.9

Comu. Homenknatypa coneidl. @Dusnueckue M XHUMUYECKUE CBOMCTBA COJIEH.
[Tonydenue coneit

2.10

I'enermueckas CBA3b MCXKAY KilaCCaMU HEOPTaHUICCKUX COGI[I/IHGHI/Iﬁ

2.11

XHAMHAYECKUH IKCIIEPUMEHT: Ka4eCTBEHHOE ONPEJIEIICHHE COICPXKaHHUSI KHCIOpOa B
BO3IyXe, MOJly4eHHe, coOupaHue, paclo3HaBaHWe U M3yUYeHHUE CBOWCTB KHUCIOPOAa,
HAOJTIO/ICHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJIOM U YCIOBHS BO3HUKHOBEHUS H
MpeKpaleHus: ropeHus (moxkapa), O3HaKOMJICHUE ¢ 00pa3IaMi OKCUIOB U OMHUCAHHE
UX CBOWCTB, NOJY4YECHUE, COOMpaHHe, pACIIO3HABAaHUE U W3yYEHHUE CBOWCTB BOAOPO/A
(ropenue), B3auMmozeciicTBue Bogopoma ¢ okcumoMm  wmeau(Il)  (Bo3MokHO
HCIIO0JIb30BAaHUE BUACOMATEPUAJIOB), HAOMI0IeHHE 00Pa3Il0B BEMIECTB KOJUYECTBOM |
MOJlb, HCCIEAOBaHHE OCOOCHHOCTEM pACTBOPEHHsI BEIIECTB C Pa3IMYHOM
pacTBOPUMOCTBIO, MPUTOTOBIICHHE PACTBOPOB C ONPEAECIEHHOM MAacCOBOM JOJEH
pacTBOPEHHOTO BEIIECTBA, B3aWMOJCWCTBHE BOABI C MeTalJIaMH (HATpHEM H
KaJbIeM) (BO3MOXKHO HCIOJIH30BAHNE BHCOMATEPHAIIOB), ONPECIICHIE PACTBOPOB
KHCIIOT ¥ IIeJ0Yel ¢ TIOMOIIbI0 WHIUKATOPOB, HCCIENIOBAaHUE OO0pa3loB
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOJIOJICHUE M3MCHECHHS OKPACKH
WHANKATOPOB B PACTBOPAX KHUCIOT U IIEJOYell, M3yueHHe B3aMMOJCUCTBUS OKCHJA
Menu(Il) ¢ pacTBopoM CEpHOW KHCIOTBHI, KHCJIOT C METaUIaMH, peaKIui
HEUTpanu3anuyu, MOJIYyYeHHE HEePaCTBOPUMBIX OCHOBAHUHM, BBITECHEHHE OHOTO
MeTaJla JPYTHM U3 PacTBOPA COJH, PEHICHHE IKCIEPUMEHTATBHBIX 3374 10 TeME
«Baxknelime Ki1acchbl HEOPraHUYECKUX COSTUHEHUID)

[Tepuonnueckuii 3akoH u [lepuoanueckasi cucteMa XUMU4YECKUX 3emeHToB 1. 1.
MenneneeBa. CtpoeHue aToMOB. XUMHUUYECKas CBsA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIC PEAKITUU

3.1

[lepBble MOMBITKH KiIacCH(UKAUU XUMHYECKHX 3JeMEHTOB. [loHsATHE O Tpymmax
CXOAHBIX JJIEMEHTOB (H_ICJIO‘IHBIC U IMCIO0YHO3CMCIIBHBIC MCTAJJIBI, TaJIOI'CHBI,
WHEPTHBIC Tasbl). OJEMEHTHI, KOTOpbIe O00pa3yroT amMdpOTEpHBIE OKCHUIbI H
TUAPOKCHUJIBI

3.2

[lepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX 3ieMeHTtoB [[.M.
MenneneeBa. KopoTtkonepuomnas u giuuHHOmepuoaHas (opmer [lepuommueckoit
cucrembl xumuyeckux oanemeHtoB .M. Menneneea. Ilepuoasl u  rpynisl.
PuU3NYECKUI CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB NEPUOAA U TPYIIIIBI AJIEMEHTA
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Crpoenne aromoB. CocTraB aToMHBIX dnep. M3oronbl. Onekrponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000J04eK  aToMoB  mepBbIX 20  XMMHUYECKHMX  3JIEMEHTOB
Ilepuonnueckoir cucremel .M. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO




3JEMEHTA Mo ero nosuoxenuto B [lepuoanyeckoii cucrteme .M. Menaeneena

3.4

3aKOHOMEPHOCTH  HM3MEHEHMsI  paJnyca aTOMOB  XHMHYECKHUX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TIpylIiaM M NepHojaM. 3HAUYCHUE
[Tepuoanueckoro 3akoHa u llepuoanveckor CUCTEMbl XMMHYECKUX DJIEMEHTOB IS
pa3BuTHs Hayku U npaktuku. JI.M. MeneneeB — yUEHBIA U TpaXXKAaHUH

3.5

Xumuyeckass  cBa3b.  KoBaneHTHas  (moysipHasi W HEMOJIApHAsl)  CBSI3b.
DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX 2JIeMEeHTOB. MloHHAas CBA3b

3.6

Crenenbr oxucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKkuu. Hpoueccm
OKHCJICHHS B BOCCTaHOBJICHHSI. OKHUCIIMTEIIN 1 BOCCTAHOBHUTEIIH

3.7

XUMUYECKUI SKCIIEPUMEHT: U3ydeHrue o0pa3loB BEIIECTB METAUIOB U HEMETAIIIOB,
B3aUMOJICHCTBUE TUIPOKCUA IMHKA C PACTBOPAMH KHUCJIOT U IIEJI0Yel, IPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peaKLui
(ropeHue, peakiuu pa3ioxKeHus, COSTUHEHUS])

9 KJIACC

Kon

ITpoBepsieMblil 3JIeMEHT COAECPKAHUS

1

BemecTBo 1 XUuMu4decKas pEaKmusi. HOBTOpeHI/Ie

1.1

Ilepuonnuecknit 3akoH. Ilepuoamyeckas cucteMa XUMHYECKUX 3iemeHToB /[I.I.
MenpeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOICTB
XUMHYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaJUsl, Kb U UX COCAMHEHUN
B COOTBETCTBHHM C IMOJOKEHUEM JIEMEHTOB B [leproinueckoil cucreme u CTpOCHUEM
HX aTOMOB

1.2

CrpoeHne BemecTBa: BUJbl XUMUYECKOM CBSA3H. THIIBI KPUCTAIUIMUECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKOM pEmETKH W BUIA
xuMuyeckoi cBs3u. Knaccudukanus M HOMEHKIATypa HEOPraHHMYECKUX BEIIECTB
(MexayHapoHas U TpUBHAJIbHASA). XUMUYECKHE CBOMCTBA BEILIECTB, OTHOCSIIMXCS K
pa3IUYHBIM  KJaccaM  HEOPraHWYECKHX  COCIUHEHUH, T'eHETH4YecKas  CBs3b
HEOPraHUYECKUX BELIECTB

1.3

Knaccudukanus XUMUYECKMX PEaKIUMi MO Pa3IUYHBIM TpHU3HaKaMm (10 4YUCIy U
COCTaBy YYacTBYIOIIMX B pEaKUMHU BELIECTB, IO TEIIOBOMY J3(PQeKTy, II0
W3MCHECHUIO CTENEHEH OKHUCICHUS XWMUYECKUX JJIEMEHTOB, 1O OOpPaTUMOCTH, IO
Y4acTUIO KaTalu3aTtopa). JK30- U SHJOTEPMHUYECKHE DPEaKIMH, TEPMOXUMHUYECKUE
ypaBHEeHUs. [IOHATHE O CKOPOCTH XMMUYECKOU peaKLMU

1.4

ITousitue 00 O6paTI/IMBIX n H€06paTI/IMBIX XUMHUYCCKUX PCAKIUAX. Iloustue o
TOMOI'CHHBIX H TI'C€TCPOTCHHBIX PCAKIUAX. IlonsaTe 0 XUMHUYECKOM PaBHOBCCHHU.
CDaKTOpLI, BJIMAIOIIUC Ha CKOPOCTH XHUMHYECKOMN p€aknuuun U IOJIOKCHUC
XUMHYCCKOI'0 paBHOBECHUS

1.5

OKHCITUTEITEHO-BOCCTAHOBUTEIILHBIE pcakuuu, BHGKTpOHHLIfI 0aJlaHC OKHCIIMTEILHO-
BOCCTAaHOBUTEIILHOM pCaKkuuu. CocraBneHue ypaBHCHI/Iﬁ OKHUCIHNTCIIbHO-
BOCCTaAaHOBHTCIIbHBIX peaKHI/Iﬁ C MCIIOJIb30BAHUCM MCTOAA SJICKTPOHHOI'O Oananca

1.6

Teopust 3IEKTPOIUTUYECKON TUCCOLMALMU. OJIEKTPOJIUTBI U  HEIJIEKTPOJIMTHI.
Karnonsl, aHMOHBI. MeXaHU3M JUCCOLMALIMM BEIIECTB C Pa3jIMYHBIMM BUAAMH
xuMu4deckor cBsi3u. Crenenp aucconuaryu. CuibHbIE U cialOble DIEKTPOJIUTHL
Peakuun unoHHOro oOMeHa. YcClOBHMsS MNPOTEKaHUs peakluil HMOHHOro oOMeHa,
IOJIHBIE U COKpallléHHbIE HOHHBbIE YypaBHEHUs peakuuil. CBolicTBa KHUCIOT,
OCHOBAaHUHU M COJIel B CBETE MPEICTaBICHUN 00 3JIEKTPOIUTUYECKON JUCCOIMALINY.
KauecTBeHHbIE peakiu Ha MOHBL. [IoHsATHE O TUAPOIIH3E CONei

1.7

XUMHUYECKUN DKCIIEPUMEHT: 03HAKOMJICHUE C MOJICJISIMU KPUCTANIMUECKUX PEIIETOK




HEOPraHUYECKUX BEIIECTB — METAJNIOB U HEMETAIJIOB (rpaduTa U anmasa), CI0KHBIX
BEIIECTB (XJOpUJa HATpHsA); UCCIEAOBAHHE 3aBHCHUMOCTU CKOPOCTH XMMHUYECKOH
peaxun oT BO3JEHCTBUS pa3IyYHbIX (bakTopoB; UCCIIEIOBaHKE
JJIEKTPONPOBOHOCTH  PAacTBOPOB BELIECTB, IIpoliecca AUCCOLMALMU  KHUCIIOT,
niesoued U cosied (BO3MOXKHO HCIOJIB30BaHUE BUJECOMATEPHANIOB); IPOBEICHHE
OIBITOB, WJUIIOCTPUPYIOUIMX TPU3HAKU IPOTEKAHUs peakluii HOHHOro oOMeHa
(oOpazoBanne ocaaka, BBIAEICHHE Tra3za, oOpa3oBaHHE BOJBI);  OIIBITOB,
WIUTIOCTPUPYIOIIUX ~ NPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKLUi
(ropeHue, peaklud pas3lIOKEHHUS, COCIUHEHMsI); PACIIO3HABAHHWE HEOPTaHWYECKUX
BEIIECTB C  TIOMOLIbIO  Ka4eCTBEHHBIX  peakUUil Ha  HOHBI;  pEIICHue
OKCIICPUMCHTAJIBHBIX 3a/1a4

Hewmeranns u nx COCAMHCHUA

2.1

OO0mas xapakTepucTHka ragoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHBIE
creneHn okucieHus. CTpoeHne U (U3MUECKHE CBOMCTBA MPOCTHIX BELIECTB —
rajoreHoB. XUMHUYECKHE CBOWCTBA Ha TMpUMEpe Xjopa (B3auMOJCHCTBUE C
MeTaJlJlaMHi, HeMmeTajulaMH, Iienodamu). XiopoBomopoa. ComnsHas KHUCIOTa,
XMMHYECKHE  CBOWCTBA, TOJyYEHHE, MpuMeHeHue. JleiictBue xjopa U
XJIOPOBOJIOPOJa HA OPraHMU3M 4YesloBeKa. BaxkHeillne xJIopuabl U1 UX HAXOXKICHUE B
Ipupojie

2.2

OO6mas xapakrepuctuka 31eMeHToB VIA-rpynmbsl. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCJIOPOAA U Cepbl. AJJIOTPONHbIE MOAUDUKALMU KUCIOPOJA M CEpHI.
Xumudeckue cBorcTBa cepbl. CepoBOIOPO, CTpOCHUE, GU3HMUECKUE U XUMHUYECKHE
cBoiicTBa. OKCUABI CEPBI KaK NPEICTAaBUTENN KUCIOTHBIX OKCHI0B. CepHast KUCioTa,
bu3nYecKue U XMMHUYECKHUE CBOMCTBA (00IIME KaK MPEACTaBUTENS Kiacca KUCIOT U
cneuupuyeckne). XUMHUYECKHE pEaKIMM, JeKallde B OCHOBE MPOMBIIIJICHHOTO
croco0a TMoiydeHuss cepHOM KHUCIOThl. [lpumenenue. Conu CEpHOW KHCIOTHI,
KayecTBEHHas peakuus Ha cyibdar-uoH. HaxoxaeHnue cepbl M €€ COECAMHEHUH B
npupojie. XUMHUYECKOE 3arpsi3HEHUE OKpY)KAIOIIEeH Ccpelbl COCOUHEHHUSIMH CEphbI
(KUCTIOTHBIE  JTOKAM, 3arps3HEHHE BO3JAyXa M BOJOEMOB), CIOCOOBI  €ro
IpeIOTBPALICHHSI
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OO6mas xapakrepucTuka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHN OKUCIIEHUs. A30T, paCIpOCTpaHEHUE B MPUPOJE, PU3NUECKUE
U XxuMHu4eckue cBoiicrBa. KpyroBopot azora B npupoze. AMMHUaK, ero pU3n4ecKue u
XMMHUYECKHE CBOWCTBA, NOJy4YeHHEe U npuMeHeHune. Conu aMMOHHUS, UX (U3NUECKue
U XMUMHUYECKUE CBOICTBa, mpuMeHeHue. KauecTBeHHas peakuusi Ha HOHbl aMMOHHSI.
A3oTHas KUCIIOTa, €€ Nmojy4yeHue, (pu3ndeckrue 1 XMMUYECKHe CBOicTBa (00mue Kak
IpeJCTaBUTeN Kilacca KUCIOT U cnenuduueckue). lVcmnonb3oBaHue HUTPATOB U
coJiell aMMOHUSI B KauecTBE MUHEPAIbHbIX yI00peHuil. XuMHUECKOe 3arps3HEeHue
OKpYyXarollel cpenpl COEAMHEHUSAMM a30Ta (KUCIOTHBIE JO0XKAW, 3arps3HEHHE
BO3/1yXa, IOYBHI U BOJIOEMOB)
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®dochop, amrorponHbie Momudukanuu (ocdopa, ¢GuzHUECKHE W XUMHUYECKHE
cpoiictBa. Oxcun ¢ocdopa(V) u dochopnas xkucnora, GU3NIECKHEe U XUMHUUECKUE
CBOWCTBa, monyveHue. Vcmonb3oBanue ¢ochaToB B KavueCTBE MHUHEPAIbHBIX
yno0peHuit

2.5

OOmas xapakrepuctuka 31eMeHToB [VA-rpynmsl. OcoOeHHOCTH CTPOSHHSI aTOMOB,
XapaKTEepHbIE CTENEHH OKUCICHHA. YTJIEpOA, aUIOTPONHBIE MOIU(HUKAINH,
pacmpocTpaHeHHe B NMpUpoje, PU3NUYECKHe W XMMHUYECKHE CBOMCTBA. AJCOpOIHAL.
Kpyrosopor yrimepoma B mpupoae. Okcuabl  yriepoaa, uX (U3UYECKHE U




XMMHUYECKHE CBOWCTBA, ICHCTBUE HA KUBbIE OPTaHU3MbI, IOJIYYEHHE U IPUMEHEHUE.
Okonornyeckue mpoOieMbl, CBsA3aHHble C okcuaoMm yriaepona(lV); rumotesa
I00aTBHOTO TOTEIUICHHS KJIMMaTa; MapHUKOBBIN 3 dexT. YronpHas Kuciaota u eé
CONM, MX (U3NYECKHE U XUMHMUYECKHE CBOWCTBA, IOJIyY€HHE M TIPUMEHEHUE.
KauecTBennas peakius Ha kapOoHaT-uOHBL. Vcronb3oBaHue kapOOHATOB B OBITY,
MEAMLMHE, IPOMBIIUIEHHOCTH U CEIbCKOM XO0351CTBE

2.6

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHMSAX
yriaepoja (MeTaH, 3TaH, STWICH, aleTUIICH, STaHOJ, INIMLEPUH, YKCYCHasl KUCIIOTA).
Hx coctaB u xumuueckoe crpoenue. [loHsTre o OMOIOrnuecKy BaXKHbIX BELECTBAX:
KUpax, OenKax, yrieBoJaXx — M HMX pOJM B JKHU3HM uejoBeKka. MarepuaibHoe
€IMHCTBO OPTaHUYECKUX U HEOPraHMYECKUX COCTMHEHUIN

2.7

KpemHunuii, ero ¢usnueckue U XMMHYECKHUE CBOMCTBA, MOJYYCHHUE M TPUMEHEHUE.
Coenunenus kpeMHus B mipupoje. O0mue npencraBienus 06 okcuae kpemaus(I1V)
U KpemHHEeBON kucinore. CHIMKAThl, WX WCIONb30BaHUE B OBITY, MEAMIIMHE,
MPOMBINUICHHOCTH. BakHellme CTpoWTenbHbIE MaTepUaNbl: KepaMHKa, CTEKIIO,
IIEMEHT, OeToH, kene300eToH. [IpoOsembl  G€30MAaCHOTO  HCIIOJIL30BAHMS
CTPOUTEIbHBIX MAaTEPUAJIOB B IOBCEAHCBHOM JKM3HU

2.8

XUMHUECKUH 3KCIIEPUMEHT: U3yyeHne 00pa3Ii0B HEOPraHNUECKUX BEIIECTB, CBOWCTB
COJIIHOM KHCIJIOTBI; MPOBEJIECHHE KauyeCTBEHHBIX pPEaKUUd Ha XJIOPUA-HOHBI M
HaOJI0/IeHue TNPHU3HAKOB HX TPOTEKAHUs; OMBITHL, OTpakaromue (U3NYecKue M
XMMHYECKHE CBOWCTBA TaJIOTEHOB U UX COCAMHEHUN (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHANIOB); O3HAKOMJICHHE C oOpasllaMd XJIOPHAOB (TaJOT€HU]IOB);
O3HaKOMIIEHHE ¢ o0pa3laMu cepbl U €€ COeIUHEHUSIMH (BO3MOYKHO HCIIOJNb30BaHHE
BUIEOMATEPHAJIOB); HAONIOJICHHE Tpoliecca OOyIIMBaHMA caxapa Mo JelcTBUEM
KOHIIEHTPUPOBAHHOW  CEPHOM  KHUCJIOTBI, M3YYCHHE XUMHUYECKHUX  CBOWCTB
pa30aBIECHHON CEpHOW KUCIOTHI, MPOBEACHHE KAaueCTBEHHOM peakUuu Ha CyJbdat-
MOH U HaONoJeHue TNpu3Haka e€ MPOTEeKaHMs, O3HAKOMJIEHHE C (PU3MUECKUMHU
cBoiictBamu a3ota, (ochopa W HUX COCTUHEHUH (BO3SMOXKHO WCIIOIH30BAHHE
BUJIEOMATEPHAIIOB), 0Opa3liaMu a30THBIX U (HOCHOPHBIX yAOOpPEHHI; MOIydYEHUE,
coOMpaHue, pacro3HaBaHHME M U3yYeHHE CBOWCTB aMMHaKa; IpPOBEACHUE
KayeCTBEHHBIX PeaklUil Ha MOH aMMOHUS U (ocdaT-uOH U U3yUYEHUE MPU3HAKOB UX
IIPOTEKAHUsA, B3aUMOJACUCTBUE KOHLIEHTPUPOBAHHOM Aa30THOM KHUCIIOTBI C MEIbIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB); U3y4yeHue Mozelen
KPUCTAUTMYECKUX peIEToK anmasza, rpaduta, ¢yjuiepeHa; O3HAKOMIJICHHE C
MPOIIECCOM  QJCOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM yIIIEM |
YCTPOHCTBOM MPOTHBOrasa; IMOJIydeHHe, cOOMpaHue, pacro3HaBaHHE M H3Yy4YECHUE
CBOMCTB YIJIEKHCIIOTO Ta3a; MPOBEJIECHUE KayeCTBEHHBIX PEaKIMil Ha KapOoHaT- U
CWJIMKAaT-HOHbl W UW3y4YEHHE I[IPU3HAKOB UX MPOTEKaHMs; O3HAKOMIIEHUE C
MPOJYKIMEHN CHJIMKAaTHON MPOMBIIIJIEHHOCTH; PEIIeHNEe SKCIIEPUMEHTANBHBIX 3a/1a4
1o teMe «BakHelre HeMeTaJllbl U UX COEIMHEHUS»

MeTamisl ¥4 UX COSIMHEHUS

3.1

OOmast XxapakTepUCTUKAa XUMHYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUM MX
nosioxkenus B llepuoanyeckoi cucreMe xuMuueckux aneMeHToB [[.1. Menneneesa
U cTpoeHMs aToMoB. CTpoeHre MeTauloB. MeTtamnueckas CBs3b U METAJUIMYECKas
KpUCTAJIIMUECKAsl PEIIETKA. DIEKTPOXUMUUECKUN Psii HAIIPSDKEHUH METaJIJIOB

3.2

Ousnueckue M XUMHUYECKHE CBoOicTBAa MeTauioB. OOmme crnocoObl MoydeHus
MmeTauioB. [loHATHE O KOPpPO3MM METaJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTBI UX OT
kopposuu. CriaBel (CTajb, YyryH, TIOPATIOMUHHNA, OpOH3a) M MX NMPUMEHEHHE B
OBITY M IPOMBILIIIEHHOCTH




3.3

[lenouynsle Meramnsl: mnojoxeHue B Ilepuoguueckoit cucTteMe XHMHUYECKUX
anemeHtoB J[.MI. MenzaeneeBa; CTpOE€HHME HMX aTOMOB; HAXOXKIEHUE B IPUPOJE.
dusnyeckue U XUMHUYECKUE CBOICTBa (Ha mpumepe HaTpust U Kanus). OKCUIbl U
THIPOKCHU/IBI HATpUs U Kayusd. [IpuMeHeHne e0YHbIX METAJIIIOB U UX COEIMHEHUN

3.4

[[lenoyHO3EMENBHBIE METAJIBI MAarHUM W KaJblWMK: MoJiokeHue B llepuoamyeckon
cucreme xumuyeckux osiemeHTtoB .M. MeHaeneeBa; CTpOEHHME UX AaTOMOB;
HaxoxaeHue B npuponae. Ousznueckue ¥ XMMUYECKUE CBOMCTBA MarHus M KaJIbITUS.
Baxneiimue coenuHeHus kanbluus (OKCHI, TUAPOKCHT, coyin). KECTKOCTh BOABI U
crocoObl €€ ycTpaHeHUs

3.5

AmomuHuil: nonoxxenue B llepuogumyeckoil cucreme xumudeckux snemeHToB [[.M.
MemnzeneeBa; CTpoeHHE aToma; HaXxOXJeHue B npupojae. Ouznyeckue U XUMHUECKUE
CBOWCTBA amfOMHUHHMS. AMGDOTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH A AJTFOMHUHUS

3.6

Kene3o: monoxenue B Ilepumomnueckoi cucreme XuMHuueckux siemeHtoB J[.U.
MenieneeBa; CTpoeHUE aTOMa; HaxoXKJIeHUue B pupoje. Ousnyeckre 1 XUMHUYECKUE
cBoricTBa kene3a. Okcuapl, Tuapokcuasl u conu skeneza(ll) m xemesa(Ill), mx
COCTaB, CBOMCTBA U MOJIYYEHHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIICHHE ¢ 00pa3laMu METalIOB U CIUIABOB, UX
(U3MYECKUMU CBOWCTBAMH; U3YYCHUE PE3yJIbTaTOB KOPPO3UU METALIOB (BO3MOMXHO
UCTIONB30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS  OKCHAA
KUl W HATpUs C BOJOH (BO3MOXKHO WCITOJIb30BAHHE BHJICOMATCPHAIIOB);
UCCIICIOBAaHNE CBOMCTB JKECTKOM BOJIBI, MpoOIlecca TOPEHHS JKejle3a B KHUCIOPOe
(BO3MOXKHO  WCIOJB30BAaHUE  BHUJACOMATEPUATIOB);  MPU3HAKOB  IMPOTCKAHHS
KauyeCTBEHHBIX pEaKlMi Ha MOHBI (MarHus, KaubIus, alllOMUHUS, IIMHKA, >kene3a(ll)
n xene3a(lll), memu(Il); nHabGmromeHne W ommMcCaHWE TMPOIECCOB OKPAIIMBAHUS
IUIAMEHH HOHAMHU HATpus, Kalusig U Kaiblusg (BO3MOXHO HCIIOJNH30BAHHE
BUJICOMATEPHAJIOB); HCCIICIOBAHUE aM(POTEPHBIX CBOWCTB THIPOKCH]IA ATFOMUHUS H
THUAPOKCHUIA IIMHKA; pelIeHHe SKCIePUMEHTAIbHBIX 3a/Jauy Mo Teme «Baxueiinme
METAJUTBI M UX COCTMHEHUS)

XHMHMS M OKpYyKarolas cpeaa

4.1

Hosble maTepuainbl 1 TEXHOJIOTMU. BemecTsa U MaTepraisl B IOBCEIHEBHON JKU3HU
yesnoBeKa. XUMUsA U 340pOBbe. be3onacHoe UCI0Ib30BaHUE BELIECTB U XUMUYECKUX
peakiwii B ObITy. [lepBasi MOMOIIb TPU XUMHUYECKHUX 0KOTAaX M OTPABIICHHUIX

4.2

OCHOBBI 3KOJIOTHYECKON TPaMOTHOCTH. XHMMHYECKOE 3arpsi3HEHUE OKpY>Karomiei
cpenpl IIJIK. Ponp Xumum B pemeHuM SKojJorudeckux mpobnem. IlpupomHbie
UCTOYHUKH YTJIEBOJAOPOJOB (Yroib, TPHUPOIHBIA Ta3, HEPTh), MPOAYKTHI UX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH
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XUMUYECKUN SKCIEPUMEHT: H3ydeHHe oOpa3loB MaTepHalioB (CTEKJO, CIUIABbI
METaJLIOB, MOJIMMEPHbBIE MaTEPHUAJIbI)




ITPOBEPAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN ITPOI'PAMMBI OCHOBHOI'O

OBLIEI'O OBPA3OBAHUA
Kon IIpoBepsiemble TpeOOBaHUSA K NIPeAMETHBIM pe3yJibTaTaM 0a30BOI0
NPOBEPSIEMOr0 | YPOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM IPOrPaMMbl OCHOBHOI'O
TpeOoBaHus o01ero oopaszosanus Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TIO3HABAa€MOCTU  SIBJIEHUH MPUPOJbI, TOHUMaHUE OOBEKTUBHOMN
3HAYMMOCTH OCHOB XHMMHYECKOH HayKM Kak oOOJacTH COBPEMEHHOTO
€CTeCTBO3HAHHUS, KOMIIOHEHTa OOmIed KyJNbTypel U TPAKTHYECKOU
JeSTEIbHOCTH YeJIOBEKa B YCIOBUSAX COBPEMEHHOI'0 O0IECTBa; TOHMMAaHUE
MeCTa XMMUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

1.2

O HAYYHBIX MCETOJAaX IIO3HAHUA, B TOM YHUCIIC ISKCHCPUMCHTAJIILHBIX U
TEOPECTUUCCKUX METOAAX UCCICAOBAHUA BCIICCTB U U3YUYCHHUA XUMUUYCCKHUX
peaKuHﬁ; YMCHHUEC HCIIOJIb30BaTh MOIACIN IJId 00BSICHEHHUS CTPOCHUMA
ATOMOB M MOJICKYJI

1.3

0 cdepax MpohecCHOHATBLHON ESITEIbHOCTH, CBS3aHHBIX C XHUMHCH W
COBpPCMCHHBIMHA TCXHOJIOI'usiMHU, OCHOBAaHHBIMHA Ha JOCTUKXCHUAX
XUMHUYECKOU HAayKH, 4TO ITO3BOJIUT O6y‘-IaIOI_HI/IMCSI paccMaTpruBaTh XUMHUIO
Kak chepy cBoeil Oyaymieil mpohecCHoHaNbHOU ACITeTbHOCTH U CAENaTh
OCO3HAHHBII BBIOOP XMMHH KaK MPO(UILHOTO MpeiIMeTa Mpu Mepexoje Ha
YPOBEHb CpEJIHEr0 001Iero 00pa3oBaHusI

BnaneHue cucteMol XMMHUYECKHUX 3HAHUM U YMCHHUEC NIPUMCHATbL CUCTCMY
XUMHYCCKHUX 3H21HHI71, KOTOpas BKIIIOYACT:

2.1

BOKHEHUIIINE XUMHUECKUE TIOHATUS: XUMHUUECKHU JIEMEHT, aTOM, MOJIEKYyJIa,
BELIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OAHOPOJHAS U HEOJHOPOJHAs
CMECh, OTHOCHUTEJIbHBIC ATOMHAs W MOJICKYJISIpHAs MAacChl, KOJMYECTBO
BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJSIPHBIA OOBEM, OKCHI, KHUCIOTa,
OCHOBaHHUE, COJIb (CpEemHss), XMMHUUYECKasi PEaKIusi, PeaKIMh COCTUHECHHUS,
peakIy Pa3oKEHUs], PeaklUy 3aMellleHHs], Peakluu OOMEHa, TeIUIOBOM
3¢ (deKT peakiuu, 5K30- U SHIOTEPMUUYECKHE PEaKIMH, pacTBOpP, MaccoBas
JI0JI1 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUH, MAcCOBasl 10JIsl U IPOLEHTHAS
KOHLICHTpAllMsl BEUIECTBA B PACTBOpE, SAPO ATOMA, BJIEKTPOHHBIA CIIOH
aTomMa, aTroMHas opOuTanb, pajauyc aToMa, BaJICHTHOCTb, CTENEHb
OKHUCJICHUS, XUMHUYECKas CBs3b, OSJICKTPOOTPUIATEIILHOCTh, MOJSIpHAS U
HEMNoJIsIpHasi KOBAJICHTHAs CBsI3b, HMOHHAs CBS3b, METAJUIMYECKAas CBS3b,
KpUCTAJTMYECKass  peméTka  (aroMHasi,  HMOHHAs,  MeETaJTM4ecKas,
MOJIEKYJISipHAasi), WOH, KAaTHOH, aHWOH, OJEKTPOIUT U HEIJIEKTPOJIHT,
JJIEKTPOIIUTHYECKAs ~ JWCCOIMAIUS,  PEAKIMA  HOHHOrO  OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE peaxuuu, OKHUCIIUTENh u
BOCCTaHOBUTEJIb, OKUCJICHHUE U BOCCTAaHOBJIEHUE, DJIEKTPOIN3, XUMUYECKOE
paBHOBecHe, 0OpaTUMble U HEOOpaTUMBbIE PEaKlUu, CKOPOCTh XUMHUYECKOM
peakuuu, katanuzarop, [TJIK, koppo3usi MeTaIoB, CIIaBbl

2.2

OCHOBOIIOJIATAIONINE  3aKOHBl XUMHUHU: 3aKOH COXpaHEHUsI MaccChl,
nepuoanueckui 3akoH .M. MenzeneeBa, 3aKOH IMOCTOSIHCTBA COCTAaBa,
3aKOH ABOTJIPO
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TEOPUHU XUMUU: aTOMHO-MOJIEKYJISIpHAs TEOpHsl, TEOpUst
IIEKTPOJINTUYECKON JUCCOLUALUU




Brnagenue ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKIIFOYAIOLLICH:

3.1

yYMEHHE NPAaBUJIBHO MCIOJIb30BaTh W3YUCHHBIE BEILIECTBA U MaTepHalibl (B
TOM 4YHCJ€ MUHEpalbHble YA0OpEeHHs, MeTasibl U CIUIaBbl, MPOTYKTHI
nepepadOTKU MPUPOIHBIX UCTOYHUKOB YIIIEBOJOPOJIOB (YIS, IPUPOIHOTO
rasza, He)TH) B OBITY, CEILCKOM XO3siiCTBE, HAa MPOU3BO/ICTBE U MIOHUMAaHUE
3HA4YEHUs >)KUPOB, OENKOB, YIJIEBOAOB JUIsl OPraHM3Ma YEJIOBEKA; YMEHUE
IIPOrHO3MPOBATh BIMSHUE BEUIECTB U XMMUUYECKHUX IIPOLECCOB HA OPraHU3M
YEJIOBEKA U OKPYKAIOILYIO IPUPOIHYIO CPERY

3.2

YMEHHE HWHTErpUpPOBATh XUMHUYECKHE 3HAHUS CO 3HAHUSMHU JPYTUX
y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa PadOThl C Pa3IMYHBIMM HMCTOYHUKAMU HHGOpPMAIUU T10
XUMHM  (Hay4dHas M  HAy4yHO-NIONYJSIpHAs  JIUTEpaTrypa, CIOBapH,
CIIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHMBHO OIICHMBAaTh HH(POPMALMIO O BEUIECTBAX, HX
IIPEBPALICHUSX U MPAKTUYECKOM IPUMEHEHUN U YMEHME UCIIOJIb30BaTh €€
JUI pelleHns y4eOHO-II03HABATENbHBIX 33134

Brnanenne ocHOBaMM TOHSATHUHHOTO ammapara ¥ CHMBOJIMYECKOTO SI3bIKa
XUMHH ISl COCTaBICHUS (POPMYT HEOPTaHUYECKUX BEIECTB, YpaBHEHUI
XUMUYECKHX peakiuii; ocHoBaMu xumudecko HomeHkIaTypbl (IUPAC u
TPUBUAIBHON)

YMeHue OOBICHATh CBSI3b MONOXKEHHs] d31eMeHTa B Ilepuoamueckoit
CHUCTEME C YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHUYECKHUX
AIIEMEHTOB (COCTaB H 3apsAn sjapa, oOllee YHCIO JJIEKTPOHOB),
pacrmpeieiecHueM DJJIEKTPOHOB 10 JHEPreTUYECKUM YPOBHSM aTOMOB
MEPBBIX TPEX MEPHOJIOB, KAUS U KAJIbIIHS

IIpencraBiaeHre O NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHUX
AJIIEMEHTOB (paAMyC aToMa, 3JEKTPOOTPULIATENBHOCTh), IPOCTBIX U
CJIOXHBIX BEIIECTB OT IOJIOKEHUS IeMEHTOB B [lepuoaudeckoii cucreme
(B ManpIX mepuojax U IJIABHBIX HNOJATrPYyNNax) U AJIEKTPOHHOI'O CTPOECHUS
aToma

YMeHue KiraccupuImpoBaTh:

7.1

XHUMHUYCCKHUE 3JICMCHTBI

7.2

HCOPTraHNMYCCKUC BCIICCTBA

7.3

XUMHUYCCKUC PCAKIIUHN

YMeHue onpenensiTh:

8.1

BAJICHTHOCTD M CTCIICHb OKHMCJICHHUS XUMHUYCCKUX 3JICMCHTOB, 3apsJ KOHA

8.2

BUJl XMMHYECKOM CBSI3M U THUN KPUCTALIMYECKOM CTPYKTYphl B
COCAMHEHUAX

8.3

XapakTep Cpejibl B BOJHBIX PACTBOpPAX BEMIECTB (KHUCIOT, OCHOBAHUH)

8.4

OKHCJIMTCIIb U BOCCTAHOBHUTCIIb

YMeHne XxapakTepu30BaTh GU3NUYECKUE M XUMHUYECKHE CBOMCTBA!

9.1

MPOCTHIX BEIIECTB (KHCIOPO, 030H, BOJOPOJ, rpaduT, anMas, KpeMHUH,
a3oT, docdop, cepa, XJI0p, HATPUH, KaTUH, MATHUH, KaJIbIIUH, AJIFOMUHUH,
KeJe30)

9.2

CJIOKHBIX BEIIECTB, B TOM YHCII€ WX BOJHBIX PacTBOPOB (BOja, aMMUAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHABI M THUIAPOKCHABI MeTaiuioB [-IIA
rpyn, antoMmunust, meau (II), nunka, xeneza (I u 11I), okcuasl yriaepona




(IT u 1V), xkpemuaus (IV), azora u dochopa (IIl u V), cepsr (IV u VI),
CepHHUCTasA, CepHas, a30TUCTas, a30THas, QocdopHas, yroipHasd,
KpEeMHHUEBasi KUCIO0Ta U MX COJIH)

MPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT
UX COCTaBa U CTPOCHMS, NPUMEHEHHE BELIECTB B 3aBUCHUMOCTH OT HUX

93 CBOMCTB, BO3MOXXHOCTh TMPOTEKAHUSI XUMHUYECKHX TIPEBpPAIICHUNA B
pa3IMYHBIX YCIOBUIX
10 YMeHHe COCTaBIATh MOJIEKYJISIPHBIE U HOHHBIE YPaBHEHHS PEaKIfii, B TOM
qucle:
10.1 peaxiuit HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WLTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA HM3YyUYEHHBIX KIJIACCOB (TPYIII)
HEOPTraHWYECKHUX BEIIECTB
10.4 MOJITBEPIKIAOIIUX FEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHue BbIUUCISTh (IPOBOAUTH PACU&Thl):
11.1 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa B COEAMHEHUNU
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MAcCy, 00hEM Tra30B
114 M0 YpaBHEHUSIM XUMHUUYECKHX PEaKIUi W HAXOJUTh KOJIMYECTBO BEIECTBA,
) 00BEM M Maccy peareHTOB WIH MPOIYKTOB PEAKIIUU
12 Branenue (3HaHHE OCHOB):
OCHOBHBIMH METOJaMHM Hay4HOTO TNO3HaHMs (HAON0JIeHUE, HM3MEpPEHUE,
1.1 AKCIIEPUMEHT, MOJEJIMPOBAHUE) TMPU U3YUYEHUU BEIIECTB M XUMHUYECKHUX
' ABIICEHUH; yMeHHE COpPMYIUPOBATH MPOOJIEeMy U MPEIJIOKUTh MyTH €&
perieHus
122 0e30MacHOi paboThl ¢ XUMHYECKUMHU BEIIECTBAMH, XUMHUYECKON TTOCYI0H 1
) 71a00paTOPHBIM 000PYI0BAaHUEM
npaBwiiaMyd 0e30IacHOro OOpalleHUs] C BEIEeCTBAMHU, HCIOJIb3YEMBbIMH B
MOBCETHEBHON JKW3HU, TMpaBUJIAMH TOBEACHUS B MENAX COCpexeHU
12.3 3I0POBbsI U OKpYXKalollled NPUPOJHOW Cpedbl; IMOHMMaHUE Bpeaa
(ormacHOCTH) BO3ACHCTBUS HA JKUBbIE OPraHU3Mbl ONPEIEIEHHBIX BEUIECTB,
croco00B YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS
13 Hanuume mnpakTUYeCKWX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIEAYIOIUX XUMUYECKUX SKCIIEPUMEHTOB:
U3y4YeHHE U omucaHue (PU3MYEeCKHX CBOWCTB BEIIECTB; O3HAKOMJICHHE C
13.1 (UBHYECKUMHA W XUMHUYECKUMH SIBICHHUSMH; OIBITBI, HWJUTFOCTPUPYIONTUE
MIPU3HAKU IPOTEKAHUSI XUMUYECKUX peaKknui
13.2 H3y4YeHHe Croco00B pa3JieieHus] cMece
MOJTy4YeHUE KHUCIIOPOAa M HM3Y4YEHHE €ro CBOMCTB; MOJIy4YEHHE BOJIOpPOAA U
13.3 WU3Y4YEHUE €ro CBOMCTB; MOJYyYEHHE YTJIEKUCIOTO ra3a M M3y4YeHHUE €ro
CBOIICTB; MOJy4YeHHE aMMUaKa U U3YUYEHHE €ro CBOMCTB
13.4 NPUTOTOBJICHAE  PacTBOPOB  C OonpeAeNEHHON  MaccoBOM  jJoJie
pPacTBOPEHHOTO BEIIECTBA
135 MPUMEHEHUE WHAMKATOPOB (JaKkMyca, METWIOpamxka u ¢eHondTanenHa)

JUTSL ONIPEJIEJICHUs XapaKTepa Cpefibl B pacTBOpaxX KUCJIOT U IeJIo4eit




13.6

WCCIICZIOBAHUE W OMNKCAHUE CBOMCTB HEOPraHMYECKUX BEIIECTB PA3IMIHBIX
KJIaCCOB; HW3yYEHUE B3aUMOJCHCTBUS KHUCIOT C METAUlaMH, OKCHUIaMU
METAJUIOB, PAacCTBOPUMBIMH W HEPACTBOPUMBIMH OCHOBAaHHUSIMH, COJISIMH,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAaHHUM; BBITECHEHHE OJHOIO MeTajia
IpyrMM M3 pacTBOpa COJM; HCCIeOBaHHE aM(OTEpHBIX CBOMCTB
THJIPOKCHJIOB &JIFOMHUHHUS U ITUHKA

13.7

PCHICHUC JOKCIICPUMCHTAJBHBIX 3aJda4 II0 TCEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHNYCCKUX COGI[HHCHHﬁ)); <<9J'I€KTpOJ'II/ITI/IIIeCKa$[ JUCCOLIMAIIUs)
«Baxneiime HeMeTalIbl U UX COCIUHCHUA) , «Baxkneiniye MeTalIbl U UX
COCAUMHCHUA»

13.8

XHUMUYECKHE DKCIEPUMEHTHI, WILIIOCTPUPYIOIINE MPU3HAKU TMPOTECKAHUS
peaKkiii ”OHHOTO OOMEHA; KaYeCTBCHHBIC PEAKIMK Ha MPUCYTCTBYIOIIUE B
BOJIHBIX PAcTBOPAX MOHBI: XJIOPUI-, OpOMHII-, HOIUI-, CYIbdaT-, pocdart-,
KapOOHAT-, CWJIMKAT-aHUOHBI, THIPOKCUI-UOHBI, KAaTHOHBI aMMOHHUS,
MarHusi, KajbliUs, aTlOMHHHS, kene3a (2+) um xeneza (3+), memu (2+),
IIUHKA

14

VYmenue:

14.1

NPEJICTaBIsATh  pe3yNbTaThl  dKCIEpUMEHTa B (opme  BBIBOJOB,
JIOKa3aTeibCcTB, TIpaUKOB W TaOMUIl UM BBISABIATH HAMIMPHUECKUE
3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBATh CBS3M MEXAYy peajlbHO HAOII0JaeMbIMU XUMHUYECKUMU
ABJICHUSAMU M IIPOLIECCAMU, INPOUCXOISALUIMMH B MaKpO- U MHKPOMUDE,
00BSACHATH NPUYMHBI MHOTOOOPA3Hsl BEIIECTB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA OCHOBHOM

I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMUHU

Kon

ITpoBepsieMblii 3JIeMEHT COJAEePKAHMS

1

HepBOHa‘IaHBHBIC XHUMHUYCCKHUEC ITOHATHUA

1.1

UucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMecei

1.2

ATOMEBI 1 MOJICKYIJIBI. Xumuyeckue 3jeMeHThI. CUMBOJIBI XMMHAYECKHX DJIEMEHTOB.
HpOCTBIe " CJIOXKHBIC BEIICCTBA.

1.3

XuMuueckast Q)opMyna. BanenTHOCTE aTOMOB XMMHUYECKUX 3JeMEHTOB. CTeleHb
OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OtHocUTENbHAS AaTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIAApHAsd Macca. MaccoBas J0JI1 XUMHUYCCKOI'o 3JICMCHTA B
COCAMHCHNH

1.5

KonnuectBo BemiectBa. Monb. MonsipHas macca. MounsipHbelii 00bEM  Ta30B.
B3anMocBsA3b KOJIMYECTBA, MACCHI M YKCJIA CTPYKTYPHBIX €IMHULL BEIIECTBA

1.6

DU3NYECKUE U XUMUYECKHUE ABICHUA. XUMHUUYECKas peakius U €€ NMpru3Haku. 3aKOH
COXpaHCHMA MACChI BCIICCTB. XUMHUYECKHE YPaBHCHUA

[lepuonnueckuii 3axkoH u Ilepuoanueckas cucrema XMMHYECKUX 3iieMeHTOB J[.1.
MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnonnueckuit 3akoH. lleproamyeckas cucreMa XUMHUYECKHUX diaeMeHTOB J[.H.
Menpeneesa. Ilepuoasl n rpynmnsl. OU3NYECKUI CMBICT HOPSAIKOBOTO HOMEpA,
HOMEPOB IIEpUOAA U IPYIIIBI JIEMEHTA

2.2

Crpoenne atomoB. CoctaB aToMHbIX snep. M3orombl. OnexTpoHsl. CTpoeHue
JIEKTPOHHBIX ~ 000JI0ueK aToMOB  HepBbIX 20 XMMHYECKMX  3JIEMEHTOB
[Tepuonnueckoint cucremsl JI.1. Menaeneena
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3aKOHOMepHOCTI/I B HW3MCHCHHMHU CBOMCTB XHMMHYECKHX DJIEMEHTOB MEPBLIX TpGX
IEpuoa0B, Kaliud, KaJlblIHid (pazmyca aTOMOB, JJICKTPOOTPHULATCIBHOCTH,
MCTANIMYCCKUX N HCMCTANIMYCCKUX CBOfICTB) n ux COGI[I/IHCHI/Iﬁ B COOTBETCTBHMU C
ITOJIOKCHHUEM JJICMCHTOB B HepnozmquKoﬁ CUCTEMEC U CTPOCHUEM UX ATOMOB

CtpoeHue BelecTna

3.1

Xumudaeckass  cBsi3b.  KoBasieHTHast  (mojsipHass W HEMOJISIpHAs)  CBSI3b.
DIEeKTPOOTPULIATETLHOCTh XUMHUYECKUX 3JIEMEHTOB. Hounasn CBSI3b.
Merannuueckas cBsI3b

3.2

Tunbel  KpUCTAUIMYECKHX  PEMmETOK  (aTOMHAasl, HMOHHAs, METaJTHYecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKM M BHJIA
XUMHUYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeraimber u  ux
coequHeHusd. MeTamibl U UX COEIUHEHUA

4.1

Knaccupukammss W HOMEHKJIATypa HEOPraHUYECKUX COCIUHCHUH: OKCHUIOB
(coneoOpasyromiye: OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIC) U HECOICO0Pa3yIOIIHE;
OCHOBaHHU (ménoun u HEPaCTBOPHMBIC OCHOBaHU); KHCJIOT
(KHCIOpOICOJCPKAIIME U OCCKUCIOPOAHBIC, OJHOOCHOBHBIE U MHOTOOCHOBHBIC);
coJiel (CpeTHUX U KHCIIBIX)

4.2

Ou3nyecKkue U XUMUYECKHE CBOICTBA MPOCTHIX BELECTB-HEMETAJUIOB: BOJOPOJA,
XJIOpa, KUCIIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

4.3

dusznueckue M XHUMHUYECKHE CBOMCTBA NpOCThIX BCHICCTB-MCTAJIJIOB: JINTHA,
HaTpus, KaJIUd, Mardius U KaJIbIHs, aJJIOMUHHA, KCIIE3a. SHGKTPOXHMI/I‘IGCKI/H\/’I paa




HaIpsKEHUH METAJIOB

44

Du3nYeCcKue U XHUMHUYECKUE CBOWCTBA BOJOPOAHBIX COCAMHEHUN HEMETAJIOB:
XJIOpPOBOJIOPO/Ia, CEPOBOJIOPOJIa, AMMHUAKA

4.5

dusnyeckue ¥ XHUMHUYECKHE CBONCTBAa OKCHIOB HemertauioB: cepel (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yrnepoma(ll, IV), kpemuusa(IV). [lonyuenue
OKCHJIOB HEMETAJLIOB

4.6

Xumnueckre cBoicTBa OKCHIOB: MeTamwioB [A-IIIA rpymn, nwmnka, mequ(ll) u
xenesa(Il, D). IToydyeHne OKCUI0B METAJLIIOB

4.7

XUMUYECKUE CBOICTBAa OCHOBAaHUN U aM(OTEPHBIX THUAPOKCUAOB (Ha IMpUMEpe
TUIPOKCHUIOB aJIIOMMHUS, )KeJe3a, MHKa). [lonyuenne ocHoBaHui 1 aM(OTEpHBIX
TUAPOKCHU]IOB

4.8

OOme XMMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOJHOW, CEPOBOIOPOIHOIMA,
CEPHUCTOM, CepHOU, a30THOU, (ocPOpHOU, KpPEeMHHUEBOW, yrombHOH. OcoObie
XUMHYECKHE CBOWCTBA KOHIICHTPUPOBAHHOW CEPHOH W  a30THOM  KHCJIOT.
[Tomyyenue KuciIor

4.9

OO0mue xXuMHYECKHE CBOMCTBA cpeiHuX coeil. [Tomydenue comneit

4.10

[lonyuenue, coOupaHue, pacro3HaBaHHWE BOJOPOJA, KHCIOPOJa, aMMHaKa,
YTJIIEKUCIIOTO Tra3a B JJAOOpaToOpUu

4.11

[Tonyyenue ammmaka, cepHOW M a30THOM KHCIOT B HPOMBINUIEHHOCTH. OOmue
cHoco0bl NOJTYYEHHS METAJUIOB

4.12

I'eneTnyeckas cBSA3b MCXKAY KiIaCCaMM HCOPTAHUYCCKHUX COCIMHEHU I

XuMU4Jeckue pCaKnuu

5.1

Knaccudukanust XMMUYeCKUX Peakuuil 10 pa3iIW4HbIM MpPU3HAKaM: 10 YUCIY U
COCTaBy YYaCTBYIOIIMX B pEaKkIMM BEIIECTB, IO TEIUIOBOMY 3¢ ¢eKkTy, Io
M3MEHEHHIO CTETICHEeH OKHCIICHHUS XUMHUECKHUX JIEMEHTOB

52

TennoBoii 3hPexT XUMUIECKON peakuy, TEPMOXUMHUUYECKHE YpaBHEHHs. DK30- U
SHJIOTEPMUUYECKUE peaKUuU. TepMOXUMHUECKUE YPABHEHUS

53

OKHMCIUTENbHOBOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENM U BOCCTAHOBHUTEIU.
[Ipomeccrr OKHUCIIEHHUS Hu BOCCTAHOBJICHUS. DIIeKTPOHHBIN Oaianc
OKHUCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUU

54

TeOpI/IH BHCKTpOHHTH‘IeCKOﬁ JAUCCOoHMaIu. KaTI/IOHH, AHHUOHBI. 9J'ICKTpOJ'II/ITBI u
HEBJICKTPOJIMTEI. CunbHbIE U cl1a0bIe OJICKTPOJIUTEI. CreneHb JUCCOoHaln

5.5

Peaknum woHHOrO OOMEHa. YCJOBHSI TPOTEKAaHHWS pEAKIMA HOHHOTO OOMEHa,
MIOJIHBIE U COKPAILIEHHbIC MOHHBIE YPABHEHUS PEAKLIMiA

XUMHUS U OKpY’Karollas cpenia

6.1

BemectBa u Marepuanibl B TMOBCEJHEBHOM JKU3HM 4eloBeKa. be3omacHoe
UCTIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakuuii B 1aboparopuu u Obity. [lepBas
MTOMOIIIb NMPU XMMHUYECKUX 0YKOTaX U OTPABJICHHUIX

6.2

XHUMHYECKOE 3arps3HEHHE OKPY’KAroIIeH cpenbl (KUCIOTHBIE O, 3arpsI3HCHHE
MOYBHI, BO3AyXa M BOJOEMOB), CIOCOOBI ero mpenoTBpamieHus lIpegenvHas
nonyctumasi  koHreHTpamust BemectB  (I[IJIK). Pomp xumMum B pemenun
JKOJIOTHUECKUX TpoOsieM. YcuieHue mapHUKOBoro d>ddekra, paspylieHue
030HOBOTO CJIOSI

6.3

[Ipumenenne cepol, azota, docdopa, yrinepoaa, KpeMHUS U HX COCAUHEHUN B
ObITY, MEIUIMHE, IPOMBIIUIEHHOCTH M CeIbCKOM Xo3siiicTBe. IIpumenenue
METAJJIOB M CIUIAaBOB (CTaslb, YYTyH, JIOPAIIOMHHHMHA, OpoH3a) B OBITY U




IMPOMBIINIJICHHOCTU HX COGHHHGHHﬁ. ITousTue o KOppO3uu MCTAJZIOB, OCHOBHBLIC
CIIOCOOBI 3aIlIUThI UX OT KOPPO3HUHU

[IpupogHble WCTOYHHMKH YIIIEBOJAOPOAOB (yrosib, NPHUPOAHBIA Ta3, HE(DTH),

6.4 IPOAYKTHI MX NiepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH
[lepBoHayanbHbIE TOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COSAMHEHHSX

6.5 | yrepoma (MeTaH, 3TaH, 3TWICH, alleTUIICH, 3TAHOJN, TJIMIEPUH, YKCYCHAs KHCJIOTA).
[TonsATHEe 0 OMONMOTHYECKH BAKHBIX BEIIECTBAX: JKUpaX, OeNKaX, YIiIeBoJaX — U UX
POJIH B JKU3HH YEJIOBEKA

7 Pacuérsr:

7.1 | mo ¢popMynaM XMMHUECKUX COCTUHEHUM

7.2 | macchl (MaccoBOi) TIOJM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 | IO XMMHYECKUM ypaBHEHUSIM




