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HOACHUTEJIBHAAAIINCKA

[Tporpamma 1o XuMu# Ha ypoBHE OCHOBHOT'O 00I11ero 00pa30BaHMs COCTABICHA HA OCHOBE!

1.®enepanbHOTO TOCYAapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHIApPTa OCHOBHOTO OOIIET0
obpazoBanus(IIpukasMununctepcTBanpocBenieHussPD®o131.05.2021Ne286 ¢ nzmen.)

2. OcHOBHO# 00pa30BaTeIBLHON MPOTPaMMbl OCHOBHOTO 00111ero oopazoanust MAOY
AbarckassCOLLINe 1, npoTokon negarornueckoro cosera ot 30.08.2023r.Nel8, ¢ u3m.

3. Ilpukaza Munnpocsemenust Poccun ot 22.06.2026 N436

"O06yTBepxneHnupeaepanbHOronepeyHsTy4e0HMKOB, JOMYIIEHHBIXKHCII0JIb30BAHUIONPU
peain3aliy UMEIOIUX FOCyIapCTBEHHYIO aKKPEIUTAII0 00pa30BaTeIbHbIX IPOrpaMm
HavyaJIbHOTO OOIIEro, OCHOBHOTO O0IIET0, CpeHEro 00111ero 00pa30BaHus OpPraHu3aIusIMu,
OCYILECTBIISIOUIMMU 00pa30BaTEIbHYIO JIESTEIbHOCTh U YCTAHOBIIEHUS IPEJEIBHOTO CPOKa

M CI0JIb30BAHUANCKIIIOUYEHHBIXY4eOHUKOBUPA3pad0TaHHBIXBKOMITJIEKTECHUMUY4YEOHBIX TOocoOnii™

4. Yaeonoro miana MAOY AbarckasCOIINel1Ha 2026 —2027 yaeOHBIATO..

5. @enepanbHoil paboueil mporpaMmbl 0 yueOHOMY IIpeaAMETY XUMUS

A Tak xe Ha OCHOBe TpeOOBaHHI K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENIbHOM
MporpaMMbl OCHOBHOTO o01ero o6pazoBanus, npeactaBieHHbIXx B PI'OC OO0, a Takxke Ha
ocHOBe (enepanbHON paboueil mporpaMMbl BOCIIUTAHUS U C YUETOM KOHLEMIUHU MPENoIaBaHus
y4aeOHOTO npeameTa «XuMHus» B 00pa3oBaTelbHBIX opranm3ainusiax Poccuiickoit deaepanun.

[IporpaMma mo XumMuu Aa€T NpEACTaBICHHE O LENsAX, oOmiei crpareruu oO0ydeHws,
BOCIIUTAHUS U Pa3BUTHS OOY4YaIOIIMXCS CpEeACTBAMHM Y4eOHOro IpeaMeTa, YCTaHaBIMBAET
o0s3aTenpHOE MPEIMETHOE COJep)KaHue, MPelyCMaTPUBAET paclpeliesieHne ero mno Kjiaccam H
CTPYKTYpUPOBAHHUE 110 pa3fiesiaM U TeMaM MporpamMMbl [0 XUMHH, OMPeesieT KOJINYeCTBEHHbIE
MKa4eCTBEHHBIEXaPAKTEPUCTUKHUCOICPKAHUS,PEKOMEHyEeMyIONIOCIEI0BATEIbHOCTEU3YU CHUS
XUMHH C Y4ETOM MEXKIIPEJIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO Ipolecca,
BO3PACTHBIX0COOEHHOCTEHOOYUaIOIUXCSL,0NPEAEIIETBO3MOKHOCTUIIPEAMETA UIAPEATU3AIIH
TpeOoBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a Takxke TpeOoBaHMI K pe3yiabTaTam OOydeHUs XUMHH Ha
yYpOBHE IIeJIel M3ydeHUs MpelIMeTa U OCHOBHBIX BUJOB Yy4eOHO-TIO3HABATENbHOM NEATEIbHOCTH
00yuaronierocs Mo OCBOCHHUIO Y4eOHOTO COJepHKaHHUS.

3HaHUEXUMHH CIY>KUT OCHOBOH 17151 (POPMHUPOBAHMSI MUPOBO33PEHUS 00y4aIOIerocs, ero
MpeICTaBICHUIOMaTepUaTbHOMEIMHCTBEMUPA, BAXKHYIOPOJILUTPAIOTPOPMUPYEMBbIEXUMHEH
MIPEJICTaBJICHHS O B3aMMOIPEBPALICHUSIX SHEPTUU U 00 SBOJIIOIHMH BEIIECTB B MPUPOAE, O MyTAX

peHICHUA r100aIbHBIX HpO6J’I€M YCTOﬁqHBOFO pasBUTHA YCJIOBCHECTBA — CI)IpI)eBOI\/’I,
3HepFeTHqCCKOﬁ, IMUIIEBOM M SKOJIOTHYECKOM 6630HaCHOCTI/I, HpO6J'IeM 3ApaBOOXpPAaHCHUA.
I/I3y‘IeHI/IeXI/IMI/II/IZ

CMOCOOCTBYeTpeaIn3aluNBO3MOKHOCTEHIICaMOPA3BUTUAN(DOPMUPOBAHUSKYIIBTYPBI
JMYHOCTH, €€ 001mel 1 QpyHKINOHAIBHONW T'PaMOTHOCTH;



BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIIIICHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB MX  CaMOCTOSTENbHOW  y4eOHOW  NESATENbHOCTH,  OKCIICPUMEHTAIBHBIX U
HCCIICIOBATEIIbCKMX YMEHUH, HEOOXOIUMBIX KaKk B TOBCEJHCBHOW JKM3HH, TaK H B
npodecCHOHAIBHON IS TETHHOCTH;

3HAKOMHUT CO CHEHU(PUKOW HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI IIE€JIOCTHOTO
B3TJIsIa HA €MHCTBOIIPUPOIBI U YEIOBEKA, SIBISICTCSI OTBETCTBEHHBIM 3TArioM B (hOpMHUPOBAHHH
€CTECTBEHHO-HAYYHOU! TPaMOTHOCTH O0yYaIOIIUXCS;

CIOCOOCTBYeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOIICHUS K ©CTECTBEHHO-HAYYHBIM
3HaHUSM, K TIPUPOJE, K 4YEJIOBEKYy, BHOCHUT CBOM BKJIaJ B DSKOJIOTHUECKOE OOpa3oBaHue
00yJarOIIHXCS.

JlanHble HampaBjeHHMs] B OOyUYE€HHH XUMHUHU OOecredyMBaroTCsl crnenu(puKoN coaep KaHus
y4eOHOTOTIPEeIMETa, KOTOPHIAABIISIETCATIEAArOTMU€CKHAIANITHPOBAHHBIMO TPAXKEHHEMOA30BO M
HayK{ XHMUHU Ha OTIPENICTIEHHOM JTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHWsS OPHUEHTHUPOBAH HAa OCBOCHUE
00yJarOIIMMHUCS CUCTEMbI TIEPBOHAYAIBHBIX MOHATUNA XUMHUHU, OCHOB HEOPTaHUYECKOW XUMUU U
HEKOTOPBIX OT/ICTBHBIX 3HAYUMBIX TIOHSITHH OPraHUYECKOU XUMUHU.

CtpykTypa cOJepKaHHs TMPOrpaMMbl 10 XUMHH CHOPMHPOBAHA Ha OCHOBE CHUCTEMHOTO
noaxona Kk e€ miydennro. CojaeprkaHue CKIAIBIBACTCS W3 CHUCTEMBI MOHATHH O XUMHUYECKOM
JJIEMEHTE W BEMIECTBE W CHUCTEMBI TMOHATHHA O XUMHYEeCKoW peakuun. OOe 3TH CHCTEMBI
CTPYKTYPHO OpraHM30BaHbI 1O TPUHIIMITY TOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE
TEOPETUUYCCKUX MPECTABICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTOY4E€HUSKAKOCHOBBIBCETOECTECTBO3HAHUS;

— [lepuoanueckorozakona/l.l1.MeHnieneeBakakoOCHOBHOT03aKOHAXUMHUH;

— YYEHUAOCTPOCHUMATOMAaUXUMHYECKOU CBSI3U;

— IPECTABICHUH003IEKTPOIUTUYECKONANCCOIAIIMUBEIIECTBBPACTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH IOJYYEHHBIX U
OCMBICJIEHHBIX()aKTOB,pa3BUBAIOTCSIIOCIEI0BATEILHOOTOIHOTOYPOBHIKIPYTrOMY, BHITTIOJIHSS
GyHKIMH  OOBSICHEHUSIMITIPOTHO3UPOBAHUSACBOMCTB,CTPOCHUAN  BO3MOXKHOCTEHIIPAKTUYECKOTO
MIPUMEHEHHUS U MTOTYyYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHHne MpOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (OPMHPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON HPHUPOJBL,
LIEHHOCTHOTO OTHOILLIECHUS K HAYYHOMY 3HaHHUIO U METOJaM NO3HaHUsA B Hayke. M3yuenue xummun
MIPOUCXOIUTCIIPUBIICYCHUEM3HAHUMM3PAaHEEH3YUCHHBIX YYeOHBIX MpeaMeToB: «OKpyxKaronmi
mup», «buonorus. 5—7 knacce» U «duznka. 7 Kiaace».

[Tpun3y4eHUUXUMUUTIPOUCXOTUTHOPMUPOBAHNE3HAHUHOCHOBXUMUYECKOMHAYKIKAK
00JacTi COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON JEeSITebHOCTH YelIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOW KyIbTyphl. 3aladya y4eOHOTO MpeAMeTa COCTOUT B (OPMUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHUA — BaKHEHUIIMX (DAKTOB, MOHSATHUI, 32aKOHOB M TEOPETUUYECKHUX
MOJIOKEHUM, JOCTYMHBIX O000O0IIEHUI MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKH, B
MPUOOIICHUUKHAYYHBIM METOIaMITO3HAHUSATIPUM3YUYEHUN BEIIECTBU XHMHUYECKUX PEaKInii,B
dbopMHUpPOBaHMM ¥ PA3BUTUU T[IO3HABATENbHBIX YMEHHH M WX TPUMEHEHWH B Yy4eOHO-
MO3HABATEIHbHON U y4eOHO-UCCIIEeIOBATENbCKON JAeSITENFHOCTH, OCBOCHUH MPaBUJI 0€30MacHOTO
oOpallleHus ¢ BeleCTBaMU B TIOBCETHEBHOM JKU3HHU.

[Ipy u3ydyeHHHM XUMUU HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)XKHOE 3HAUYCHUE
MPUOOpPETN TaKUe MeIH, KakK:



— (opmMupoBaHUE MHTEIUIEKTYaIbHO PA3BUTOW JTMYHOCTH, TOTOBOM K CaM000Opa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY TPUHSATHIO PEIICHUH, CIIOCOOHOW amanTHpOBAThCA K
OBICTPO MEHSIOIINMCS YCIOBUSM KHU3HU;

— HampaBJICHHOCTb OOYYEeHHS Ha CHUCTEeMAaTHYEeCKOe MpHUOOIIeHHEe OOydaromuxcs K
CaMOCTOSITEJIbHOM ~ TO3HABATEJILHOW  JCATEIBHOCTH,  HAaydYHBIM  METOJaM  TO3HAHUA,
(hOpMHPYIOITUM MOTHBAIHIO M PAa3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieueHUe YCIOBHUH, CHOCOOCTBYIOIIMX MPUOOPETCHUIO OOYYarOIIMMUCS OIBITA
pa3HoOOpa3HOW JCSITENLHOCTH, TO3HAHUS W CaMOTIO3HAHMS, KIIOYCBBIX HABBIKOB (KIIFOUEBBIX
KOMIETEHIINH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHHE VISl PA3JIMYHBIX BUOB JIEATEIbHOCTH;

— gopmupoBanue o0meld GYHKINOHATBHONH M €CTECTBEHHO-HAYIHOW TPAMOTHOCTH, B TOM
YUCJICYMEHUMOOBSICHATHHOIICHUBAThBICHUSIOKPYKAOIIETOMUPA, UCTIONIb3yA3HAHUSUOIIBIT,
MOJTyYCHHBIE MPU U3YyYECHUU XUMUHU, IPUMEHATh WX MPU pPEHIeHUU MpoOJeM B MOBCEIHEBHOU
KU3HHU U TPYJIOBOH JCSITEIHHOCTH,

— ¢opMHUpOBaHHE y 00YUAIONTUXCS TYMAHUCTUUECKUX OTHOIICHUN, TOHUMAHUS IIEHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKH SKOJOTHYECKH IIEIECO00pa3HOro IMOBEJIEHUS B OBITY U
TPYAOBOM NESATEIBHOCTH B LEJIAX COXPAHEHHS CBOETrO 3/I0POBhA M OKPYXKAIOLIEW MPUPOIHOMN
Cpenpl;

— Pa3BUTHEMOTUBALIUMKOOYUYEHHUIO,CIT0COOHOCTEMKCAMOKOHTPOJIFOUCAMOBOCTIMTAHUIO  Ha
OCHOBE YCBOEHHsSI OOIIEYETIOBEUYECKUX IIEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npod s ¥ HAMPABJICHHOCTH JAIbHEUIIIET0 00ydeHNUS.

OO6miee 9nCiIO 4acoB, OTBEAEHHBIX IS W3YYCHHUS XMMHH Ha YPOBHE OCHOBHOTO OOIIETO
obOpazoBanwusi, coctaBisieT 136 gacoB: B 8 kinacce — 68 yacoB (2 vaca B Hezen0), B 9 kiacce — 68
4yacoB (2 yaca B HEJCIIO).



COJEP KAHUEOBYYEHUSA

8 KUIACC

I[lepBOoHaAYAIbHBIEXMMUYECKHETIOHATHS

[Ipenmer xumuu. Posnb XMMUH B KWU3HU 4YEJIOBEKA. XHUMHUS B CHUCTEME HayK. lTeina u
BemecTBa. du3nyueckuecBocTBaBeeCTB. ArperarnoecocTosinueBeniecT. [lonsiTneomeronax
no3HaHus B xumun. Yucteie BemectBa 1 cMecH. CriocoObl pa3ielieHus CMeceu.

ATOMBIUMOJIEKYJTbL. XUMUYECKUEITEMEHThI. CUMBOJIBIXUMUYECKUXAIEMEHTOB.
[IpocThiencnoxxHbIeBEIECTBA. ATOMHO-MOJICKYJISIPHOCYUCHUE.

Xumuyeckasihopmyiia. BareHTHOCThaTOMOBXUMUYECKUXAIIEMEHTOB. 3aKOHITOCTOSTHCTBA
coctaBa BemecTB. OTHOcHUTeNbHAass aToMHasi Macca. OTHOCUTENbHAsh MOJIEKYJISIpHas Macca.
MaccoBast 107151 XHMUUECKOTO 3JIEMEHTA B COSMHEHHH.

KonnuectBoBemecTBa. Moabs. MonsipHasimacca. B3anmMocBSI3bK0IMYECTBA, MACCHIMYHMCIIA
CTPYKTYPHBIX €MHUIL BenecTBa. PacuéTel mo opmynaM XUMHUYECKUX COCTMHEHUM.

dusnueckue M XMMHUYECKHE SBJICHUS. XUMHUYECKas peakuus ¥ e€ MpU3HaKd. 3aKoH
COXpaHEHHUs MacChl BEMIECTB. XUMUYECKHE ypaBHEeHHUs. Knaccupukamms XUMUIECKUX PEAKITUI
(coenuHeHws, pa3IoKEHUS, 3aMEIIEHUsI, 0OMEHA).

Xumuueckuiiakcnepumenm .

3HAKOMCTBO C XUMHUYECKOW TMOCYI0#, mpaBuiaamMu paboTel B jabopaTopuu W MpuEéMaMu
oOpareHus ¢ 1a00paTOpHBIM O00OpPYIOBAaHHEM, M3YUYCHHE U OMNMUCAHWE (PU3NYECKUX CBOWCTB
00pa3oBHEOPraHUIECKUXBEIIECTB, HAOMIOAeHIePU3HIeCKIX(TITIaBICHUEBOCKA, TASSTHUEITBIA,
pacThpaHue caxapa B CTYNKe, KUIIEHHE U KOHACHCAIUs BOJAbI) U XUMUYECKHX (TOPEHHUE CBEYH,
MPOKaJTMBaHUEMETHOUTTPOBOJIOKH, B3aUMOACHCTBUEMEITIACKUCTIOTOM ) SIBJICHH M, HAOTI0/IeHUEN
OTHCaHKE NMPU3HAKOB NMPOTEKAHMSI XUMUYECKUX peakluil (pa3joxeHne caxapa, B3auMoIeHCTBHE
CEPHOM KHUCJIOTHI C XJOpUIOM Oapus, pasnokenue ruapokcuma menu (II) mpu HarpeBanuw,
B3aMMOJICHCTBHUE keme3a ¢ pacTBopoM cosiu meau (I1), nzydenne crnocoboB pa3aeneHusi CMecei:
C TMOMOIIBI0 MAarHuTra, (UIbTpOBaHWE, BHINAPUBAHUE, JUCTWULALMSA, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU TMOBAPEHHOM COJIM, HAOJIIOJCHHE M ONKCAaHUE Pe3ylIbTaTOB MPOBEACHUS
OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPaHEHUS MAacChl, CO3[JaHUEe MOJEeNeH MOJEeKY
(IrapocTepyKHEBBIX).

BaxHelimuenpeacTaBuTeJIMHEOPraHUYeCKUXBeEIeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — smeMEHT UM MPOCTOE BEHIECTBO.
Haxoxpaenue kuciaopona B npupoje, Gpusnueckue U XUMHUUECKUe CBOMCTBA (PeakIy TOPEHHs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl MOJNydeHHUS KHUCIOpOJa B Jlaboparopuu U
npoMeleHHocTu. KpyroBopot kucnopoga B mpupojae. O30H — amioTponHas Moaudukarus
KHUCTIOpOJa.

TemnoBoit 3ddexkr XuMHUUecKOW peakiuu, TEPMOXUMHUYECKHE YypaBHEHUS, JK30- U
SHAOTEPMHUUYECKUE peakiuu. TOMIMBO: Yrojib M MeTaH. 3arpsi3HEHHE BO3/yXa, YCUJICHHE
MApHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon—snementunpoctoeseriectBo. HaxoxaeHneBooponaBnpupoae, pusnueckre u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI MomydeHus. KucnoTe! u conu.

MonspHblii00bEMrazoB. Pacu€ThInoXuMHUYeCKUMYpPaBHEHUSIM.

®usnueckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HackleHHble u
HEHACBIIIEHHbIE PacTBOPbL. PacTBOpUMOCTH BellecTB B Boje. MaccoBas J0Jid BEIECTBA B
pacTBope. XuMU4YecKuecBoicTBaBoabl. OcHOBaHUA. POJIbpacTBOPOBBIPHUPOACUBIKUZHU



yenoBeka. KpyroBopoT BOJibI B MpuUpoJe. 3arps3HeHUE MPUPOAHBIX BoJ. OXpaHa U OUYMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coemuHenuit. Oxcuabl. Knaccudurarus OKCHIOB:
coseoOpa3yromre(0CHOBHBIC, KUCIIOTHRIE,aM(pOTEepHBIE ) MHEcoIeoOpasytomue. HoMmeHnknatypa
okcu10B. DU3NUYECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcumaoB.

OcHoBanms. Knaccudukamuss OoCHOBaHWA: NIETOYM W HEPACTBOPUMBIC OCHOBAHHSI.
Homenknarypa ocHoBanmii. Pu3nvecKkue M XMMHUYECKHE CBOMCTBAa OCHOBaHMH. [lomyuyenue
OCHOBaHUM.

Kucnotel. Knaccudukamus kucior. HomeHnknarypa kucinor. Ou3nueckue u XUMHUYSCKUE
cBoiicTBa KuCaoT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenknarypa coneit. duznueckue u xumudeckue coiictBa cojeil. [lomyuenue
COJIEH.

['eneTnvecKasCBI3bMEX TYKIACCAMUHEOPTaHUUYECKIXCOCTTHEHHH.

Xumuueckuiiakcnepumenm:

KaueCTBEHHOE OIPEJICIICHHE COJIEPKaHUsS KUCIOPOJa B BO3AyXe, MOJydeHnue, COOMpaHue,
pacro3HaBaHUE W HW3y4€HHWE CBOWCTB KUCIOpPOJa, HAOMIO/IEHWE B3aMMOJICUCTBHS BEIIECTB C
KHCJIOPOJIOM M yCIIOBUSI BOSHHUKHOBEHHUS W TPEKpAIeHUsI TOpeHus (Mokapa), 03HAKOMJICHHE C
oOpasaMu OKCHUJIOB M OINHCAHWE HMX CBOWMCTB, MOJY4YeHHE, COOMpaHWe, paclo3HaBaHUE U
M3y4eHue CBOWCTB BOJoOpoaa (ropeHue), B3aumMojencTBue Bojopona ¢ okcumom wmemu (II)
(BO3MOXHOMCTIOJF30BaHUEBUICOMATEPHUAIIOB ), HAOTIOIEHNE0OPa3I[OBBEIECTBKOJINYECTBOM |
MOJIb, HCCIIEJIOBAaHUE OCOOCHHOCTEW PACTBOPEHMSI BEIIECTB C PA3IMYHONW PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOW J0J€d pacTBOPEHHOIO BEIIECTBA,
B3aMMO/JICHICTBUE BOJABI C MeTalylaMd (HaTpUeM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIIEOBaHHE OOpa3lOB HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPAcKH WHIUKATOPOB B PAacTBOpax KHUCIOT U IIEJoYel, u3yuyeHue
B3anMoeiicTBusokcuaamenu(1l)cpacTBOpoMCepHONKHCIOTHI, KUCIOTCMETATAMH, PEAKITH I
HEWTpaIN3alny, OJy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJTHOTO METAJIJIA IPYrUM
W3 pacTBOpa COJM, PEHICHHE SKCIEPUMEHTAIBHBIX 3aJad N0 TeMme «BaxHeilmmue Kiaccsl
HEOPraHUYECKUX COCAMHEHUIN.

Ilepuonuyeckuii 3akoH u Ilepuoauyeckass cucrema xumu4yeckux jiementos /. H.
MenpaesieeBa.CTpoeHHeaTOMOB. XMMHYECKAACBA3L. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBrIenONBITKUKIACCU(DUKAITMUXUMUYECKUXATIEMEHTOB. [ [oHATHEOrpyIITaXCX0 THBIX
3JIEMEHTOB(I1IET0YHBICUIIIEIIOYHO3EMETbHbIEMETAILITbI, FAIOT €HbL, HHEPTHBIETa3bl ). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCH/IBI.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa Xxumuueckux osnemeHtoB J[. U
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogundeckoid CUCTEMbI
xumuueckux saemeHToB Jl. M. Menneneea. Ilepuonst u rpynnbl. Du3znueckuid CMBICH
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

CrpoenunearomoB.CoctaBaTroMHBIXsAAep. 130TONBI. DNEKTPOHBL. CTPOESHUEITEKTPOHHBIX
obosouek aromMoB mepBeIX 20 xumudeckux odneMeHToB llepuoamueckoit cucremsr J[. U.
MenneneeBa. XapakTepucTUKa XHUMHUYECKOTO AJIEMEHTa MO €ro noyioxeHuto B [lepuoanueckoi
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHUSIPAINYCAaTOMOB XUMHUYECKUX 3JIE€MEHTOB,METAJUIMUYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEPUOAAM.



3nauenue [lepuonnueckoro 3akoHa u Ilepuoanyueckoit CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

XumnueckasicBsi3b. KopaneHTHas (OIS pHASUHETIOSIPHAS ) CBA3b.
DNEeKTPOOTPULIATEIIEHOCThXUMUYECKUXATIEMEHTOB. IOHHASICBSA3b.

CrenenbokucieHus. OKHUCIUTETbHO-BOCCTaHOBUTEIbHBbIEpeakuu. [ IporiecchlokuciaeHus: u
BOCCTaHOBJIeHUsA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuiiakcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAIUIOB M HEMETAJUIOB, B3aWMOJCHUCTBHE THUAPOKCHIA
[IMHKA C PAacTBOPAMHU KHUCJIOT M IIEJIOYEH, MPOBEICHUE ONBITOB, WLIIOCTPUPYIOMINX MPUMEPHI
OKUCITUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKINi (TOpeHre, peakiiuy pa3ioKeHHsI, COCTUHEHU).

Meosrcnpeomemmnvieceasu

Peanuzarust MeXIpeAMETHBIX CBSI3€H MPU M3YUEHHH XUMHH B 8 KJIACCE OCYIIECTBIISICTCS
Yepe3UCI0IH30BAHUEKAKOOIIMXECTECTBEHHO -HAYUHBIXTTOHA T, TAKUTIOH I TU, SIBJISTFOTIIIXCS
CHUCTEMHBIMU IS OTJCJIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKIIA.

OO6mueecTecTBEHHO-HAYYHBICTIOHITHS : HAYUHBIH (DaKT,TUTIIOTE3a, TEOPUSI,3aKOH,aHAIIN3,
CUHTE3, Kiaccu(UKaIus, TMEePUOTUIHOCTh, HAOIIOAECHUE, OSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEeHHUE, MOJIENb, SIBJICHUE.

®dusmka: Marepus, aroMm, OJJEeKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIUI, HN30TOIIBI,
PaIMoOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUW 3apsij, BEIIECTBO, TeJ0, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (PU3WYECKHWE BEIWYUHBI, €IUHUIIBI M3MEPEHUs, KOCMOC, TIAHETHI,
3B€3151, ComHIIE.

buonorus:hoTocunres, apixanue,omocdepa.

l'eorpadusa: armocdepa, rumpocdepa, MHUHEpaAIbl, TOPHBIC TOPOABI, TIOJE3HBIC
HCKOIaeMbI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecrBonxummnueckasipeakums

[lepuonuueckuii 3akoH. Ilepuomuueckas cucrema xumudeckux osnemento JI. U.
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOWCTB XUMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOJOB, Kallvs, KaJblUs U HUX COCOUHEHHH B COOTBETCTBUU C
MOJIOKEHHUEM 2JIeMeHTOB B [lepuoanyeckoii cucteMe U CTPOEHUEM HX aTOMOB.

CrpoeHueBeniecTBa: BUAbIXUMUYECKONCBA3H. T UITBIKPUCTATITNYECKUXPEIIETOK,
3aBUCHUMOCTHCBOMCTBBEIIECTBAOTTUIIAKPUCTAIITNYECKOUPEIIETKUUBUIAXUMHUECKOM CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYECKUX COCAMHEHUMN, FeHeTHuYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanuss XMMHYECKUX PEakUi MO Pa3IUYHBIM MPU3HAKAM ([0 YHCIY U COCTaBy
Yy4aCTBYIOIIMXBPEAKIIUUBEIIECTB,IOTEIIOBOMYI (P (HEKTY, ION3MEHEHUIOCTETIEHEHOKUCIICHU S
XMMHYECKUX JJIEMEHTOB, IO OOpPaTUMOCTH, 1O Y4YacTHIO KaTauu3zaropa). OJK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKNE YPABHEHUSI.

[TonsitTne o ckopoctu xumuyeckoil peakuuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakuusx. [loHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuse.llonsiTneoxumMmmuueckompaBHOBeCUU. DaKTOPBI, BAUSAOIIUEHACKOPOCTHXUMUYECKO
pEeaKLMH U MOJIOKEHHE XUMUYECKOTO PAaBHOBECHS.

OKUCHAUTENEHO-BOCCTAHOBUTENBHBIC PEAKIMH, DIEKTPOHHBINH OalaHC OKHUCIUTENHHO-
BOCCTAaHOBUTENBHON peakiuu. COCTaBlIeHHE YPAaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIB30BaHUEM METO/Ia MIEKTPOHHOTO OamaHca.



Teopust 3MEKTPOIUTUUECKON NUCCOLMALNU. DINEKTPOIUTHI U HEIEKTPOJIUTHL. KaTHOHBI,
aHMOHBI. MeXaHU3M I CCOLMAMUBEIECTBCPA3INYHBIMUBUAAMUXUMUYECKONUCBSI3U. CTENIEHD
muccoranui. CUIIbHBIC U CIIa0bIe 3JEKTPOJIUTHI.

Peakiiun nonHoro oOMeHa. YCIIOBUS MPOTEKaHHUS PEaKIUil MOHHOTO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHUS peakuuil. CBoICTBa KUCIIOT, OCHOBaHUIl M COJeil B cBeTe
IIpeCTaBICHU 00 3JIEKTPOIUTHUECKON aucconuanuu. KayecTBeHHblE peaklUMyd Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuiiakcnepumenm:

03HAaKOMJIEHUE C MOJENSIMU KPUCTAIIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METAJUIOB W HEMeTaUIoB (rpadura u anMasza), CIOXKHBIX BEIIECTB (XJopuaa HaTpusi),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XUMHYECKON peaklHUHd OT BO3JAEHCTBUSA Pa3IUYHbBIX
(akTOpOB, HCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH PACTBOPOB BELIECTB, Ipolecca AUCCOLUALNU
KHCJIOT,IeJI04elncoliel (BO3MOKHOUCTIOIb30BAHUEBH IEOMATEPUATIOB),IPOBEACHUEOBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKK MPOTEKaHUsl peakuuii noHHOoro obmeHa (oOpa3oBaHME OcCajKa,
BbIJIEJIEHUE Ta3a, 00pa3oBaHUE BOJbl), OMbBITOB, WIIIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBLHBIX PEAKIMH (TOpeHue, peakluy pasyioKEHHUs, COeIMHEHUs), paclio3HaBaHUE
HEOPraHMYECKHUX BEIIECTB C IOMOIIbI0 KAaYECTBEHHBIX pEAaKIMH Ha MOHBL, pELIeHHEe
AKCIEPUMEHTAIbHBIX 33/1a4.

HemeTtanbinuxcoe1mHeHU

OOmiasi xapaKTepuCTHKa TrajoreHoB. (OcoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHBIE
creneHn okucieHus. CtpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TIaJIOTE€HOB.
XWMHUYECKHE CBOMCTBA Ha TIpHUMEpe XJiopa (B3aUMOJCHCTBHE C MeETa/UIaMH, HEMeTaJlIaMH,
menouamu).  XsopoBogopond. ColssHas KHCJIOTa, XWMHUYECKHE CBOWCTBA, IOJIyYCHHE,
npuMeHeHue. JlelicTBuexiaopa U XJIOPOBOJAOPOaHA OPraHU3M 4YesloBeKa. BakHelme XJopuabl
U UX HaXO0XICHHE B IIPUPOJIE.

O6mrass xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPOAa M cepbl. AJUIOTPOIHbIE MOIU(PHUKALIMKA KUCIOPOJA U cepbl. XUMUYECKHUE CBOMCTBA
cepel. CepoBoJopoJ, CTpoeHue, (uznyeckue M XuMudeckue cBoicTBa. OKCHIBI Cepbl Kak
IIPEJCTAaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KHUCIOTa, (PU3MUYECKHE U XUMHUYECKHUE CBOWCTBA
(oOmmmeKaKnpeacTaBUTEINAKIACCAKUCIOTUCTIeN U pruUecKre ). XUMUYEeCKUEpEeaK LMK, JIexKalHe
BOCHOBEIPOMBIIIIJIEHHOTOCIIOCO0AI0IyYeHUACEPHONKUCIIOThL. [ IpuMeHeHnecepHOMKUCIIOTHI.
Coyin cepHOM KHCIOTHI, KayecTBEHHas peakuus Ha cyinbdar-uoH. HaxoxneHue cepbl u eé
COCIMHEHUN B Npupoje. XMMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpellbl COCINHEHUSIMU CEpbl
(KUCIIOTHBIE JI0K/U, 3arpA3HEHUE BO3/IyXa U BOJIOEMOB), CLIOCOOBI €ro MpeioTBpaIeHHs.

OOmiast xapakTepucTuka »3j1eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclpoCTpaHEeHHE B IpHpoJe, (U3NYEeCKUe HU
XUMu4eckue cBoicTea. KpyroBopoT a3ora B mpupoje. AMMHUaK, ero Gpu3n4eckue U XMMHUYECKHUe
CBOICTBa, NoTyueHHe U npumeHeHue. Coiau aMMOHUS, UX (pU3nYecKre U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuyss Ha MOHBI aMMOHMs. A30THas KHMCIOTa, €€ IOJydeHHE,
¢u3nyeckue M XUMUYECKHE CBOMCTBa (00lIMe Kak NpeACTaBUTeNs Kiacca KHUCIOT U
cneunpuyeckue). Mcnonp3oBaHWe HHUTPATOB M COJIEH aMMOHHUS B KadyeCTBE MMHEpPAIbHBIX
ynoOpeHuii. XuMu4eckoe 3arpsisHeHHe OKpYXKarolleld CpeJibl COeTUHEHUAMH a30Ta (KUCIOTHbBIE
JIOX/IM, 3arps3HEHHe BO3JyXa, MOUBbI M BOJOEMOB). Docdop, amIoTporHbie MOIUPUKAINH
docdopa,pusznuecknenxummuaeckuecpoiicta. Oxcuadpochopa(Vyudochopraskuciora,



¢u3nyeckue M XMMHYECKHE CBOICTBa, mosydeHue. Vcmosip3oBanue ¢ochaTtoB B KayecTBe
MUHEPAJIbHBIX y100pEHUIA.

OOmast xapakrepucTuka 3JeMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIE CTENCHH OKUCIEHHS. YTJIEPO[, aJIOTPOIHbIE MOIU(PHUKAIINH, PACIPOCTPAHEHUE B
npupoje, Gu3nuecKue U XuMU4eckue cBoiictea. Axcopouus. KpyroBopot yriepona B mpupose.
Oxkcunpl yriaepoja, ux GU3NUEeCKue U XMMHUYECKHUE CBOMCTBA, NCHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIyYEHUE W MPUMEHEHHE. DKOJIOTHYECKUE MPOOJIEMBbI, CBS3aHHBIC ¢ OKcuoM yriepona (IV),
TUIOTe3a TII00ATBHOTO TOTEIUICHUS KIIMMarta, MapHUKOBBIN 3¢ dekT. YronpHas kucinota u e€
colii, UX (PU3NYCCKHE M XMMUYCCKUE CBOWCTBA, TMOJYYCHHE M NpuMeHeHHe. KadecTBeHHas
peakusiHakapOooHaT-UOHEL VCcIioTb30BaHHEKapOOHATOBBOBITY, METUITUHE, IPOMBIIIUICHHOCTH U
CEJIbCKOM XO35IMCTBE.

[TepBoHauanbpHbIE MOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COCAMHEHUSX YTIepoja
(MeTaH,3TaH,3TUJIeH, alleTUIIEH, TAHOJL, [NINLIEPHUH, YKCYCHasAKUCII0Ta). [ Ipupo AHBIEUCTOUHUKHI
YTJI€BOAOPOJIOB (YTrojb, IPUPOIHBIN ra3, HePTh), MPOAYKTHI UX NepepaboTku (OEH3UH), UX POJIb
B OBITY U MIPOMBINUICHHOCTU. [IOHSATHE O OMOJOTHMYECKH Ba)KHBIX BEIIECTBAX: XKUPaAX, OeyKax,
YyIIeBOAaX — M HMX POJM B JKHM3HM YeloBeKa. MaTepuaiabHOE €IMHCTBO OPraHWYecKHuX U
HEOPraHUYECKUX COCTMHCHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMNCTBA, MOJy4YE€HHE W TNPUMEHEHHUE.
Coenunenus kpemHusi B mnpupoje. OOmme mnpencrtaBieHus o6 oxcuae kpemuus (IV) u
KpeMHHeBOKHcIoTe. CHIITMKATHI, MXHUCII0Ih30BaHUEBOBITY, BIPOMBITINICHHOCTH. BaskHere
CTPOMTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsl
0€30MacHOTO UCTOJIb30BAaHUS CTPOUTEIBHBIX MATEPUATIOB B TIOBCEJHEBHOM KU3HHU.

Xumuueckuiiakcnepumenm:

M3y4yeHue oO0pa3l0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCIOTHI, IPOBEICHHE
KaueCTBEHHBIX pEaKIuil Ha XJIOPUI-HUOHBI U HAONIO/IEHHE MPU3HAKOB UX MPOTEKaHUs, OIBITHI,
oTpaxaromue (U3NYecKue U XMMUYECKHEe CBOMCTBA TajlOr€HOB U MX COECIUHEHHUI (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPUATIOB), O3HAKOMJICHHE C OOpa3liaMH XJIOPUIOB (TajJOreHHUIOB),
O3HaKOMJIEHHE C oOpasumamMud cepbl U €€ COeAMHEHUAMU (BO3MOKHO HCIIOJIb30BaHUE
BHUJIEOMATEpUANIOB), HaOMIOJeHHEe Ipoliecca OOYrnuBaHUs — caxapa TMOJ  JeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KHCIOTHI, H3y4eHHE XUMUYECKUX CBOMCTB pa30aBIIEHHOI CepHOl
KHUCIIOTBI, IPOBEJCHHE KAa4eCTBEHHOM peakiuu Ha cyibpaT-uoH M HaOJII0AeHHE MpU3HaKa eé
MIPOTEKAHUS, O3HAKOMJICHHE C (PU3WYECKHMMH CBOWCTBaMHU a30Ta, docdopa M UX COCAUHEHUN
(BO3MOKHOMCIIOIb30BAaHUEBHICOMATEPUATIOB),00pa3iaMu a30THBIX U (POCHOPHBIX yIOOpEeHMUIA,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M HU3YYEHHE CBONCTB amMMHakKa, I[pPOBEACHUE
KaueCTBEHHBIXpeaKIInHHanOHAMMOHUSAH(POChaT-HOHUNU3YICHUETTPU3HAKOBUXIIPOTEKAHUS,
B3aMMO/ICHCTBUE KOHIICHTPUPOBAHHOW a30THON KHUCIOTHI C MebI0 (BO3MOYKHO HCIIOJIb30BAHUE
BHUJICOMATEPUANIOB), M3y4CHHE MOJIENe KpUCTAIMYECKHX pemeéToK anmasza, rpadura,
¢bymiepeHa, 03HaKOMJICHHE C TIPOLECCOM aICOPOIIMU PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM
yrAEMHYCTPOHCTBOMIIPOTHBOTA3a, IOTyYeHHE,COONpaHue,paclio3HaBaHUEHN3yYEHUECBOICTB
YIJIEKUCIIOTO Ta3a, MpOBEJCHHE KAYECTBEHHBIX peakiuil Ha KapOOHAT M CHIMKAT-UOHBI U
W3y4YEHUE T[PU3HAKOB HMX [MPOTEKAHUsA, O3HAKOMJIEHHME C TMPOAYKUHEH CHIMKATHOMI
MIPOMBILIIIEHHOCTH, pEIIEHUEIKCIIEPUMEHTAIbHbIX3a1aunioTeMe«Bak HeH e HeMeTauIbInUX
COEIMHEHUS.

MeTaJ1bIU X COEITMHEHUS

OO01asxapakTepuCTUKAaXUMUYECKUXITIEMEHTOB—METANTIOBHAOCHOBAHU UM XITOJIOKCHHUS
BlIepnoanueckoiicucreMexummuueckuxaneMeHToB/[. 1. MeneneeBaucTpoeHUIaTOMOB.



Crpoenue MmetaynoB. Metanueckas CBsI3b M METaJUIMYECKas KPUCTAJUIMUYECKas pPEIETKa.
DNEeKTPOXUMHUYECKUN psJl HampspkeHUM MetauioB. dusnueckrue M XUMHYECKHME CBOWCTBA
MeTaiuioB. O0mue crnocoObl MoMydeHus: MeTauioB. [IoHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIC
cnocoObl 3amMThl UX OT Koppo3ud. CIutaBbl (CTaib, YyryH, TIOPATIOMUHHMA, OpOH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[[lerouHble MeTaIUIBL: MTONOKEHUE B [lepruoandeckoi cucteMe XMMUYECKUX AJIEMEHTOB /.
N. MeHnneneeBa, CTpoeHHE MX aTOMOB, HaxOXKJeHUE B npupoje. PHU3NUeCKUe U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpusl U Kanus. [Ilpumenenue
LIEJIOYHBIX METAJJIOB U UX COEAUHEHUN.

[Ieno4yHO3eMeNnbHBIEMETAIIIBIMAT HUMMKAIb LM :TTONI0KeHueB] lepro quueckoiicucreme
xuMuueckux snemeHToB JI. M. MenneneeBa, cTpoeHHE UMX aTOMOB, HAaXOXIACHUE B MPHUPOJIE.
@u3MYeCcKue U XMMHYECKHE CBOMCTBA MAarHusl M KajbliMs. BaxkHelne COeIUHEHUs KajabLUs
(oxcun, rumpokcua, conr). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHH .

AmoMuHMil: nosokeHnue B Ilepmonnueckoil cucreMe xumuyeckux sieMeHtoB J[. M.
MenneneeBa, CTpOCHHE aTOMa, HAXOKJAeHHUE B npupoje. dusznueckne U XMMHYECKHE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOMCTBA OKCH/IA U TUPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepmoamveckoin cucreMe xumuuyeckux osnementoB J[. U.
MenpneneeBa, CTpOCHHE aTOMa, HAXOXKJACHHE B Ipupoje. Ouznueckne U XUMHUYECKHE CBOWCTBA
xene3a. Okeunpl, Tuapokeunsl U conu skenesa (II) m sxenmesa (III), ux cocras, cBoiicTBa u
MTOJIy4YEHHE.

XumuueckuiiakKcnepumenm:

03HaKOMJIEHHECOOpa3laMUMeTaIJIOBUCIIIIABOB, UX(DU3MUECKUMUCBONCTBAMU, U3ydCHHE
Pe3yIbTaTOBKOPPO3ZUUMETAILIOB(BO3MOXKHOUCIIOIF30BaHUEBUICOMATEPHAIIOB),0COOEHHOCTEM
B3aUMOJICHCTBUSl OKCHJAa Kalblusg W HATpusi C BOAOH (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMATEPUANIOB), HCCIIEOBAaHHE CBOMCTB »KECTKOM BOJBI, Mpollecca TOpEHHUs Keine3a B
KUCIopoe  (BO3MOXHO  HCIOJB30BAHUE  BHUIEOMATEpPHANIOB), MPU3HAKOB  MPOTEKaHUs
KauyeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajdblUs, alIOMUHMS, IUHKa, kene3a (II) u sxenesa
(I11), memu (I1), HaGmroAeHWE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS INIAMCHH MOHAMH HaTpHs,
KaJmusl U Kajblus (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPHANIOB), HCCIEA0BaHNE aM(OTEPHBIX
CBOWCTB TMJIPOKCHJIA AIFOMUHUS U THAPOKCUIA [IMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a4a4 10
TeMme «BakHelne MeTallyIbl U UX COETUHEHUSD.

XUMHUSHOKpY:KAOasicpena

BemectBa n martepuainsl B OBCEIHEBHOW JKM3HU 4ellOoBeKa. bezonmacHoe MCIoJib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObiTy. IlepBas momMoImnb Npu XUMHUYECKUX OXOrax u
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HEHHE OKpYKarolel cpeabl (MpeneibHas JOMycTUMasi KOHIEHT paIus
BelecTs, nanee — [1JIK). Ponb xuMuu B perieHuu 5K0JI0rHYECKUX MpoodieM.

Xumuueckuiaxcnepumenm:

M3Yy4eHHEe0OpaslloBMaTepHaioB(CTEKIIO0,CIIIaBBIMETAIIIOB, TOJMMEPHBIEMATePHATIbI ).

Mesicnpeomemmnvieceasu

Peanuzamus MexXnpeaAMETHBIX CBS3€M MPU U3YUYEHHH XMMHH B 9 Kilacce OCYIIECTBIISETCA
4epe3HCIoNb30BaHNEKAKOOIMXEeCTECTBEHHO-HAYYHBIXITOHATHI, TAKUITIOH S TH A, SIBJISTFOIIIAXCSI
CUCTEMHBIMU I OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO01reecTecTBEHHO-HAYYHBICTOHATH : HAYYHbBI N (D aK T, TUTIOTe3a,3aK0H, TEOPH s, aHAIU3,
CHHTE3, Kiaccu(uKaius, NEepHOJUYHOCTh, HAONIOJCHUEe, OHKCIEPUMEHT, MOJIEIIMPOBaHHE,
HU3MepeHue, MOJIeIb, SIBJICHUE, TApHUKOBLIN 3()(PEeKT, TEXHOTIOT s, MaTepHAIIBI.



@dwuszuka: Marepus, aToM, OSJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIUJ, H30TOIIBI,
palMOaKTUBHOCTh, MOJIEKYJa, ODICKTPUYECKHHA 3apsl, MPOBOJHUKH, IOJYINPOBOIHUKH,
IUIEKTPUKH, (OTONIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHME BEIECTBa, Ias,
pacTBOP,pacTBOPUMOCTh,KPUCTAIUTHYECKASIPEIIETKA, CTIIABbI, QPU3NIECKUEBETMYMHBI, ¢ THTHHIIBI
U3MEpPEeHHs, KOCMHYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoHIIe.

Bbuonorus: ¢otocunres, npixanue, Omocdepa, IKOCHCTEMA, MUHEPATBHBIE YHOOpPEHHS,
MHUKPOJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpAIbl, TOPHBIE TMOPOJBI, IOJIE3HBIC
HCKOTIaeMbI€, TOTINBO, BOJIHBIE PECYPCHI.

ﬂeﬂTeJ'lbHOCTby‘lHTeﬂﬂcyquOMpaﬁo‘leﬁl’[pOFpaMMI)I BOCIIMTAHUA.

- MOOYXIEHUETIIKOTbHUKOBCOOITIOIAThHAYPOKEO OIETPHUHATHIEHOPMBITIOBEACHHU S, IIPaBUIIA
OOLIEHMS CO CTApIIUMHU (YIUTENAMHU) U CBEPCTHUKAMU (IIKOJIbHUKAMH), TPUHLIUIIBI yUeOHOM
JMCUIUTUTAHBI U CAMOOPTaHU3aIIHN;

- (hopMHUPOBAHNEOCHOBIKOJIOTHICCKONKYITBTYPBICOOTBETCTBYIOIIEHCOBPEMEHHOMYYPOBHIO
HKOJIOTUIECKOTO MBIIUICHUS;

- (hopMHUPOBaHNEOCO3HAHHOTO, yBAXHUTEIHLHOTOMI00P0KENATEIHEHOTOO THOEHHSIKAPYTOMY
YeJI0BEKY, €r0 MHEHHIO0, MUPOBO33PEHUIO;

- BKJIFOYCHHUEBYPOKHUTPOBBIXITPOIIETYP,KOTOPHIETIOMOT A0 TIIOIEPKATEMOTHBAITUIOACTEHK
MOJIyYEHUIO 3HAHUN, HAJTAXKUBAHUIO MO3UTHUBHBIX MEKIMUYHOCTHBIX OTHOIIIEHUH B KIIACCE;

- OCBOEHHMECOIUAIBHBIXHOPM,TPABUIINIOBEACHUS, POTICHIU(POPMCOIIMATEHOMKN3HIB
rpynmnax u cooOIecTBax;

- HCII0JIb30BaHUEBOCIUTATEIbHBIXBO3MOKHOCTEHCOIepKaHUAydeOHOTO ITpeIMeTauepes
JEMOHCTPAIIHIO IE€TSM IPUMEPOB OTBETCTBEHHOIO, TPAXkIaHCKOTO TIOBE/ICHUS;

- opMHpOBaHUE LIEHHOCTH 3I0POBOTO M Oe30TacHOT0 00pa3a KU3HH; YCBOSCHUE MTPaBUI
WHIUBUAYaIbHOTOMKOJUIEKTUBHOT00€301aCHOT OTIOBEACHUABUPE3BbIYaAHBIXCUTYAIUS X,
YTPOKAIOIIUX KU3HU U 37J0POBbIO JIIOIEH.






INVIAHUPYEMBIEPE3YJIbTATBIOCBOEHUAIIPOI' PAMMBIIIOXUMHUHNHA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIC pe3yNbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHHs
JOCTUTAIOTCS B X0Ji¢ 00y4eHHsI XMMUHU B €IMHCTBE YU4COHOI M BOCIUTATEIBHON JEATCIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMU  POCCHUMCKAMH  COLIMOKYJIBTYPHBIMH M  JIyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpPaBWJIAMH ¥ HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLUATM3ALIH 00yJaOIIIXCS.

JIMYHOCTHBIE pE3yNIbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3MTUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIUPEHHE OMbITA JNEATENLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOTOBOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHUS XUMHYECKOW HAayKH B JKM3HH COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTH BJAJETh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBBIX MOCTHKCHUAX M OTKPBITHSIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 ycTpoiicTBe
MUpa 1 o0LIeCTBa;

2) rpaKIaHCKOTrOBOCITUTAHMSI:

NPEJCTABICHHUS O COIMATBHBIX HOPMax M MpPaBUJIaX MEXIUYHOCTHBIX OTHOIICHUIN B
KOJUIGKTUBE, =~ KOMMYHMKATHBHOH  KOMIIETCHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHOMCCIIeIOBATEIbCKON, TBOPYECKOW M JPYrMX BHJAX JESATEIFHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM JIESITENIbHOCTUIIPH BBINIOJHEHHU Y4eOHBIX,I03HABATEIbHBIX 3371ad,
BBINIOJTHCHUM XUMHYECKHX OKCIHEPHMEHTOB, CO3JaHHHM YYeOHBIX IPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aUMOIIOMOIIX B IPOLIECCe ITOH y4eOHOW AESTENbHOCTH, TOTOBHOCTH
OLICHUBATHCBOEMOBEICHUEHITOCTYITKACBOMXTOBAPHIIICHCIIO3HIIMMHPABCTBECHHBIXHITPABOBBIX
HOPM C y4ETOM OCO3HaHHSI TOCIICACTBHI TIOCTYITKOB;

3) HEHHOCTHHAYYHOT'0 O3HAHMSL:

MHPOBO33PCHYECKHE  MPEACTABICHHS O  BEIIECTBE M  XUMHYECKOH  peakiuH,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO DPa3BUTUSI HAyKH M COCTABILSIFOLIME OCHOBY JUIS
HOHMMAHHUSCYIIHOCTUHAYIHOHKapTUHBIMUPA, IPECTABICHHUI000 CHOBHBIX3aKOHOMEPHOCTSIX
Pa3BUTHS MPHUPOJIBI, B3aUMOCBS3SX YENIOBEKA C NMPUPOIHOI CPeloi, O pOIH XHMUH B MO3HAHHUU
ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HAa MOJYyYCHHE HOBBIX 3HAHHN [0 XUMHHU,
HEOOXOIMMbIe sl OOBSCHEHHs HaOIOAaeMBbIX IIPOLIECCOB U SIBIICHUI, IO3HABATEIbHOM,
UH()OPMAIIMOHHON M YUTATEIBCKON KYJIBTYPhI, B TOM YKCJIE HABBIKOB CAMOCTOSITEIILHOM PabOThI
C y4eOHBIMH TEKCTaMH, CIIPAaBOYHOW JINTEPATYPOM, JOCTYIIHBIMH TEXHHYECKUMH CPEACTBAMH
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOYYCHHWIO W TO3HAHHIO, JTFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOW M HCCIIENOBATENbCKON JEATENIFHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHPOBAHHSIKYJIbTYPbI3I0POBbSI:

0CO3HAHMELIEHHOCTH)KU3HHU,0TBETCTBEHHOT OO THOILICHUSIKCBOEMY3/IOPOBBIO,YyCTAHOBKH ~ Ha
30POBBI  00pa3 IKM3HM, OCO3HAHWE TMOCICACTBUI W HENPUSATHE BPEAHBIX NPUBBIYCK
(YymoTpeOneHust ankoroJisi, HApKOTUKOB, KypeHUs), HEOOXOIMMOCTH COONIOJCHUS TPaBUII
0€30MacHOCTH TPU 0OPALICHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peaibHOM KU3HH;



5) Tpy10BOrOBOCTIMTAHMSA:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCHI U TPyAa pa3InIHOrO poja, YBAXKCHHE K
TPYAyHPE3yJIbTaTaMTPYAOBOUIEATEIbHOCTH,BTOMYKCIIEHA0 CHOBETIPUMEHEHU SITTPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIA BHIOOp WHAMBHUIYAIbHON TPAaeKTOPHUH TPOJIOJDKECHUS
oOpa3oBaHUsl C Y4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
WHTEPECOB W TMOTPEeOHOCTEH, yCHemHOW Mpo(ecCHOHANILHON MACSITeTbHOCTH W Pa3BHTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTh aJIAITUPOBATELCS B IPO(HECCHOHATILHON CPE/IE;

6) 9KOJIOTHYECKOTOBOCTIUTAHUSI:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHUE K MPUPOJIE€ KaK UCTOUHUKY KU3HHU Ha 3eMIe,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0pOBOro U 0Oe30macHoro odpasa >KU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HMYECKOMY M TICHXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs MPaBUJl OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMHU,
a TaK)KEe B CUTYAIIHMX, YTPOXKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTUTIPUMEHATh3HAHUS, TIOJTy4aeMbICTIPUN3YICHUUXUMUH, JUTSIPEIICHUsI3a a4,
CBSI3AHHBIX C OKpYKAOWEW NPUPOAHON CpeAou, ISl MOBBIIIEHHUS YPOBHS 3KOJOTMYECKOUN
KYJIbTYpbI, OCO3HAHUS TI00aTBLHOTO XapaKTepa 3KOJIOTHUYECKUX MPOOJIEM U MyTeH WX pelIeHUs
MOCPEJCTBOM METOJIOB XUMHUHU, IKOJIOTUYECKOTO MBIIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIEPE3YJIbTATBI

B cocraBe meranmpenMeTHBIX Ppe3yidbTaTOB BBIJACISIOT 3HAUYUMBIC I (OPMHUPOBAHUS
MHPOBO33PEHHs OOIICHAYYHBIC TMOHSTHS (3aKOH, TEOPHs, TMPHUHIIMI, TUTIOTe3a, (aKT, CUCTEMa,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIe HCIOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX yYEOHBIX
IpeaMeTax v MO3BOJIAIOTHA OCHOBE 3HAHUU U3 ATUX MPeIMETOB (POPMHUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW Hay4yHOM KapTHHE MHpa, U YHHBEpCalbHble ydeOHbIE NEHCTBHUS (IO3HaBaTEIbHbIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHbBIE), KOTOpble obOecnedynBaroT (OpMHpPOBaAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIEYHUBEPCAJILHbICYUYeOHbleeHCTBH S

Ba3oBble JJornueckue neficTBusA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHUM:
PacKpbIBATbCMBICIIXUMUYECKUXTTOHATUH(BBLACTATH X XapaKTePHbICTPU3HAKH, yCTAHABINBATh
B3aMOCBS3b C JPYTMMHU TOHSATHUSMH), HCIOJIB30BaTh MOHATUS Ui OOBSICHEHUS OTAEIbHBIX
(hakTOBUABIICHUH,BBIONPATHOCHOBAHUSUKPUTEPUHUIAKIACCU QUKAIIMMXUMUYECKUXBEILIECTB U
XUMHUYECKUX PEaKIui, YCTaHABIMBATh NPUYUHHO-CICICTBEHHBIE CBS3H MEXAYy OOBEKTaMu
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHUS (MHIYyKTUBHBIC, ICIYKTHBHBIC, MO aHAJOTHUH),
JIeNIaTh BBIBOJIBI U 3aKJIFOUEHNS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHUS MOHATHS (MpPEeAMETHbIE U MeTanpeaMeTHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUHU, MNpeoOpa3oBBIBaTh MIUPOKO
MIPUMEHSIEMbIE B XUMHH MOJEIbHbIC MPEICTABICHUS — XUMHUYECKUN 3HAK (CHMMBOJ 3JIEMEHTA),
xuMuueckas ¢opMyna W ypaBHEHHE XUMHUYECKOW peakIud — TpU peuieHnH y4eOHO-
MO3HABATENbHBIX 3a/a4, C Y4YETOM OTUX MOJEIbHBIX TNPEJICTABICHUN BBISBIATh U
XapaKTepH30BaTh CYIIECTBEHHbIC MPU3HAKH U3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHUYECKUX DPEAKIIHH, BBISABIATH OOIINE 3aKOHOMEPHOCTH, MPUUYWHHO-CIEICTBEHHBIC CBS3U U
MIPOTUBOPEUHS B U3y4aEMbIX MIPOLECCAX U SABICHUSIX.

ba3zoBblenccienoBare/bCKUe e CTBUSA:



YMEHHE WCIOJIb30BaTh MMOCTABJICHHBIC BOTPOCHI B Ka4eCTBE MHCTPYMEHTA IMO3HAHUSA, a
TAaK)KE€ B KAauyeCTBE OCHOBHI Ui ()OPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUIHHOCTH
BBICKa3bIBAEMBIX CYXJICHUN;

MpUOOpEeTEeHNE OMbITa MO TUIAHWPOBAHUIO, OPraHU3allid W TMPOBEICHUIO YUCHUYECKHX
HKCTIIEPUMEHTOB, YMEHUE HAOIIOAATh 3aX0J0M IPOLECCa, CAMOCTOSTEIHHO MMPOTHO3UPOBATH €T0
pe3ynbTar, (GopMyIHpoBaTh OOOOLICHHS W BBIBOJBI IO pPE3yabTaTaM MPOBENEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETAaHHOM padoTe.

PaGoracundopmaunmeii:

YMEHHE BBIOMPATh, AHATTU3UPOBATH U HHTEPIIPETUPOBATh HH(POPMAIIHIO PA3TMYHBIX BUJIOB
n(hopMIIpECTABIICHHUS, IOTYyIaeMYIOU3PA3HBIXUCTOYHIUKOB(HAYYHO -TIOMYJIIPHASUTATEPATypa
XHUMHYECKOTOCOACPKAHUS, CIIPABOYHBICTIOCOOUS, pecypChiMIHTepHETa), KpU THIECKHOIICHUBATh
MIPOTUBOPEUYUBYIO H HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE IPUMEHSTh Pa3JINYHbIe METOJIbI U 3aIPOCHI TP MOUCKE ¥ 0TOOpe HHPOPMAIH 1
COOTBETCTBYIOIINXTAHHBIX, HE0OX0 TUMBIX IJISIBBITIOTHEHUAYIeOHBIXUTTO3HABATEIHHBIX 3124
OTIPENIENIEHHOTO THUIA, MPHOOPETEHHE OIbITa B 00JaCTH HWCIOJIB30BaHUS WH(POPMALIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOH aKTHBHOTO WCIOJIL30BAHUS PA3ITHIHBIX
MMOUCKOBBIX CHCTEM, CaMOCTOSTEIIbHO BBIOMpATh ONTHUMAIBHYIO (OPMY MPEACTABICHUS
nHQOPMAMA ¥ HWJUTFOCTPUPOBATH pPEMIacMbIe 337add HECIOKHBIMH CXEMaMH, JuarpaMMamH,
npyruMu popmamu rpaduku U UX KOMOMHAIMSIMU;

YMEHHE HCIOJbh30BaTh M aHAIM3UPOBATH B IpoIlecce YU4eOHOH W HMCCIEeNOBATEIBCKOU
NESTeTbHOCTHHH()OPMAIIHIOO BIHSIHHAITPOMBIIIUIEHHOCTH, CEIThCKOTOXO3SMCTBANTPAHCIIOPTA HA
COCTOSIHHE OKPYXAIOIIEH MPUPOTHON CPEIbI.

KomMMyHMKaTUBHbIEYHHBEpPCAIbHbIEyYeOHbIe1eliCTBUSA:

YMEHUsSI 3aJaBaTh BOINPOCH (B XOoJ€ Auaiora W (WiW) JTUCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OpPMYIUpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENIBHO BBITIOJHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSINPEACTABIATHIIONYYEHHBIEPE3YIbTaThIIIO3HABATEIbHOMIEATEIbHOCTUBYCTHBIX U
MMCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlMI0 Ppe3yJbTaTOB BBIMOJHEHUS XUMHYECKOIO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMbITA, JIAOOpAaTOpHON pPadOTHI MO HCCIEIOBAHUIO CBOICTB
BEIIIECTB, Y4eOHOTO MMPOCKTA);

YMEHHsI y4eOHOrO0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATEJIbHOUN U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IpPU PELICHUH BO3HHUKAIOUIMX HpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIACOBaHMS MNO3UIMH (0O0CYX)AeHHS, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBI», KOOPJUHALIHMS COBMECTHBIX JACHCTBHIM, ONpeAeNeHNe KPUTEPHUEB M0 OIIEHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbleyHUBepcaJibHbleyuyeOHbleIeiicTBHS:

YMEHHE CaMOCTOSITENILHO OMPENEeNTh eI AeSTeNbHOCTH, IIIAaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJUPOBaTh M TpPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESITENBHOCTh, BHIOHMPATH
HanboneedPPeKTHBHBIECTIOCOOBIPEIICHUAYIeOHBIXUTI03HABATENBHBIX3a,/1a4,CaMOCTOSTETFHO
COCTaBIATHUIIMKOPPEKTHPOBATHIIPEIOKEHHBIHANTOPUTMACHCTBUATIPUBBINIOTHEHUN3aIaHUN ¢
y4€TOM TOJIy4Y€HHUsI HOBBIX 3HAHUH 00 H3ydaeMbIX OOBEKTax — BEIIEeCTBAX W PEaKIHUsX,
OIICHUBATh COOTBETCTBHE MOJIYYCHHOTO pe3yibTaTa 3asBICHHOM 1IeTTH, YMEHHE HCIONIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MMPEiaraéMble B YCIOBUH 3a/ITaHUH.

HNPEIMETHBIEPE3YJIbTATBI

B cocraBe mpenMeTHBIX pE3yabTATOB IO OCBOCHHUIO OO0S3aTENBLHOTO COJCpKAHUS,
yCTaHOBJICHHOTOJaHHOW (peepanbHOipabodemporpaMMOi, BEIIEISIFOT: OCBOCHHBIE



oOy4aromuMHUCs Hay4YHble 3HAHUS, YMEHHUS W CIOCOOBI JIeHCTBHMH, crenuduyecKue s
npeaMeTHON oOmacTh «XuUMUsS», BHIBI JEATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHS, €TO

UHTEPIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YIEOHBIX U HOBBIX CUTYaLlUsX.

K konmy oOydenus B 8 Kiacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIIUXCS YMEHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSATHUW: aTOM, MOJIEKYJa, XUMUYECKUN
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEHIECTBO, CMeCh (OJHOpOJHAS U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHas W MOJICKYJsipHas Macca,
KOJINYECTBOBEIIECTBA,MOJIb,MOJIIPHASIMACCA,MACCOBASIOIIXUMUYECKOTOAJIEMEHTa B
COCIMHCHUH,  MOJIAPHBI  O00BEM,  OKCHI,  KHUCJIOTa, OCHOBAaHHE,  COJb,
ANEKTPOOTPHUIIATETHLHOCTb, CTETICHhOKUCIICHUS, XUMUUECKasIPEAKITU s, KITacCUPUKALIHS
peaKIuii: peakiuu COeAMHEHUS, PEaKIINU PA3JIOKEHUsI, PEaKIIUU 3aMEIICHUS, PEAKIIUU
o0MeHa, 9K30- M IHJI0TEPMUUYECKUE PEAKIIUH, TeIIOBOM A((DEKT peakiuu, siIpo aToma,
AJIEKTPOHHBIM CIIOM aToMa, aromMHas OpOUTanb, paguyc aToma, XMMHUYECKas CBS3b,
TOJISIpHAsl M HEMNOJIApHAsh KOBAJICHTHAs CBsA3b, MOHHAS CBs3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBas JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHSATHH M MPUMEHSTH 3TH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAIECHUH;

WCTIOJIb30BaTh XUMUYECKYI0O CHMBOJIMKY [IJIi COCTaBJeHUs (OpMya BEIIECTB H
YPABHEHUN XUMUYECKUX PEAKIIU;

OTIPENIETISATh BaJEHTHOCTh aTOMOB DJJIEMEHTOB B OMHApHBIX COCIUHEHHUSX, CTECTIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPUHAAJIC)KHOCTh BEIIECTB K
ompenenéHHOMY KJaccy COEQUHEHH 1o d¢opmynaaMm, BUA XUMHYECKOW CBS3H
(KoBaJIeHTHAsl U HOHHAS) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbica [lepuomuueckoro 3akoHa J[. M. MengeneeBa: q1eMOHCTpUPOBATh
IMOHMMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosnoxenus B Ilepmoanueckoil cuCTEME, 3aKOHOB COXPaHEHUsI MAcChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHAa ABOTraapo;

OTMKCHIBaTh M XapakTepus3oBaTh TabiuuyHyio Qopmy Ilepuonndeckoil cucteMsl
XUMHYECKUXDIIEMEHTOB  PA3INYaThbIOHATUACTIaBHAS IO Arpyna( A-Tpymma)»u
«moboynas noxarpynna (b-rpymnma)», manble u OosblIME MEPHOIbI, COOTHOCHUTH
o0o3HayeHusl, KOTOpble UMeroTcs B Tabnuue «lleproguueckas cuctemMa XMMHYECKHX
anemenToB J[. . MenaeneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsia sapa, OOIIee 4YHCIO JJICKTPOHOB H
pacnpeseneHue uxX mo dEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YUCIY W COCTAaBY YYaCTBYIOIIMX B PEAKIUU BELIECTB, MO TEIJIOBOMY
abdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIacCOB, MOATBEPKJas  ONHWCAHME TNpPUMEpaMU  MOJIEKYISAPHBIX  YpaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KAaYECTBEHHOI'O COCTaBa,
BO3MOKHOCTHU NTPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO DIIEMEHTA 1Mo (hopMylie COeTUHEHHSI, MAaCCOBYIO JIOJIIO BEUIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOMN PEaKIUu;



MIPUMEHSATh OCHOBHBIE€ OIEPAllMU MBICIUTEIIbHON NIEATETbHOCTH — aHAJM3 U CUHTE3,
CpaBHEHHE, 0000IEeHNE, CHCTEMAaTU3allNI0, KIACCU(UKAIUIO, BBISIBICHUE MPUYHHHO-
CIEACTBEHHBIX CBSI3€M — Uil U3Y4YEHUs CBOMCTB BEUIECTB U XUMHUUYECKUX PEAKLHUM,
€CTECTBEHHO-HAYyYHBIEMETOIbITIO3HAHUS—HAOII0/ICHHUE, U3MEPEHHE, MO ICTTUPOBAHHUE,
9KCIIEPUMEHT (PEabHBIM U MBICIICHHBIN);

CJIeIoBaTh TMpaBWJaM TIOJIb30BAaHUS XMMHYECKOM TMOCYI0HM U JIabopaTOpHBIM
o0opy/lOBaHHEM, a TaKKe IMpaBWIaM OOpAIICHUS C BEIISCTBAMH B COOTBETCTBUH C
WHCTPYKITUSMHUIIOBBIIOTHCHHIOJIA00 PATO PHBIXXUMUYECKHXOTTBI TOBIIOTIOTYYSHUION
coOupanuio ra3000pa3HBIX BEMECTB (BOAOpOJAa M KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAaCCOBOM JI0JIEH PAaCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
Y MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTarent, METHIOPaHXK U IPYTHUe).

K xoniy oOydenust B 9 kijiacce mpeaMeTHBIE PE3yJbTaThl HA 0Aa30BOM YPOBHE JIOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHM:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHATHUNA: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJa, MOH, KATHOH,aHUOH, MPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BaJICHTHOCTD,
AJIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKHUCICHHS, XUMUYECKas peakius, XUMHYecKas
CBSI3b, TEIIOBOM A(EKT peaklnuu, MOJb, MOJIAPHBIH 00BbEM, pacTBOpP, JIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKAs] JUCCOLMALMSA, PEaKIHMH HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecHE, oOpaTHUMble M HEoOpaTUMble peakIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKUWH,  OKUCIHUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE UM BOCCTaHOBJIEHHE, aJUIOTponus, amM(pOTEepHOCTb, XUMHUYECKas CBSI3b
(KoBajieHTHasi, HMOHHAs, METaJUIMYecKas), KpUCTAIIMYecKas pemérka, KOoppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakUuu, TMpeAeNbHO JOMycTUMas
koHueHntpanus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMUYECKUX IMOHATUNH M MPUMEHSTH 3TU
MOHSATHS NPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIO0JIb30BaTh XMMHMYECKYK) CHMBOJIUKY JJISi COCTaBlieHUS (OpMysd BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTpEeNATh BaJCHTHOCTh U CTENEHb OKUCICHHS XUMHUYECKHMX OJJIIEMEHTOB B
COCIMHEHUSAX Pa3IMYHOIO COCTaBa, MPUHAAJICKHOCTh BEUIECTB K OIPEICIEHHOMY
KJIacCy COeAMHEHUU 1o (opMynaMm, BUJ XUMHUYECKOHM CBs3M (KOBaJICHTHAs, MOHHAs,
MeTajinyeckasi) B HEOPraHMYECKUX COCOUHEHUSAX, 3apsj HOHA MO0 XUMHUYECKOU
dbopmyre, xapakTep Cpelabl B BOJHBIX PAaCTBOPaX HEOPTaHUUECKUX COCAMHEHUM, THII
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpbiBath cMbicn [lepuoanueckoro 3akona [[. 1. MenzaeneeBa u AeMOHCTPUPOBAThH
€ro MOHUMaHHE: ONHUCHIBATh U XapaKTepu3oBaTh TaOnmuuHyoo ¢opmy [lepuoanueckoit
CHCTEMBbl XMMMYECKHX D3JIEMEHTOB: DPa3JInyaTh IOHATHS «TJaBHas mnoarpymnmna (A-
rpynna)» u «mnobounas mnoxarpynmna (b-rpynma)», Mansle ¥ OoJblIMEe MEPHOIbI,
COOTHOCUTBOOO03HaUEHUS, KOTOPBIEUMEIOTCABIIEPHOANYECKONTAOIHIIE,CUUCIIOBBIMU
XapaKTepUCTUKAMU CTPOCHMS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj spa,
oO11ee 4MCiI0 AIEKTPOHOB U PACHpPEENICHUE UX MO 3JIEKTPOHHBIM CI0SIM), OOBICHATh
oOmye 3aKOHOMEPHOCTH B U3MEHEHHWU CBOWCTB 3JEMEHTOB M HX COCIUHEHHUH B
IIpezienax MajbIX EPUOJIOB U IVIABHBIX MOATPYIII ¢ YUETOM CTPOEHHUS UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMUUECKUE DIIEMEHTBI, HEOPraHMUECKUE BEIIECTBA, XUMUYECKHE
peakuuu (MO0 YHUCIY W COCTaBy Y4YacTBYIOUIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3P PexTy, 0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOmMEe M crenuuieckue XWMUYECKHE CBOMCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIK/IAsi OMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHYECKON TUCCOLMALIMU KHUCIIOT, IIEI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPABHEHUS PEaKIUii HOHHOTO OOMEHa, YpaBHEHUS peakiui,
MOATBEPXKJAIONINX CYIIECTBOBAHHE TE€HETHUECKOW CBSI3M MEXIy BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIUN TOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHUSX;

BBIUUCIIATH OTHOCUTENBFHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO JIeMEHTa TI0 (popMysie COCTUHEHNsI, MACCOBYIO JIOJTIO BEIIECTBA B
pacTBope, MPOBOIANTH PACYETHI MO0 YPABHEHUIO XUMUYECKON pEaKITim;

coOMoIaTh MpaBWJa TOJB30BAaHMSl XUMHUYECKOW TIOCYIOW U JIaOOpaTOPHBIM
o0OpyIOBaHHEM, a TaKkKe IMpaBWia OOpalIeHHs C BEHMECTBAMH B COOTBETCTBHU C
WHCTPYKITUSMHUIIO BBITTOTHCHHIOJIA00 PATOPHBIXXUMUIECKHXOTTBI TOBIIOTIOTYICHHUION
coOMpaHnIo ra3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOJUTH PEAKIMH, MOATBEPKIAIONINE KAYECTBEHHBI COCTaB Pa3IMYHbIX BEIIECTB:
pacro3HaBaTh OTMBITHBIM TYTEM XJIOpUI-, OpOMHUI-, HOIUI-, KapOoHaT-, docdar-,
CWIIMKAT-, cynab(dar-, THAPOKCHI-UOHBI, KAaTUOHbBI aMMOHHMS U HOHBI H3YYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
MIPUMEHSITh OCHOBHBIE ONEpPAllMU MBICIUTENbHON AEATEIbHOCTH — aHaJU3 U CUHTES3,
CpaBHEHME, 0000IlIeHHe, CHUCTEeMAaTHU3alMI0, BBISIBICHHE MPUYMHHO-CIIEICTBEHHBIX
CBs3€M — JUIsi M3y4eHMs] CBOMCTB BEIIECTB MU XUMHUYECKHX PEaKIUii, eCTeCTBEHHO-
Hay4YHBIEMETOAbITIO3HAHUI—HAOI0IeHN e, U3MEPEHHE, MO AETUPOBAHNE,IKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN ).



IMPOBEPAEMBIETPEGOBAHUSKPE3YJIbTATAMOCBOEHUSOCHOBHOM
OBPA3OBATEJIbHOM ITPOT PAMMBI

8 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3yJIbTaTbl 0OCBOCHUA OCHOBHOM
Oﬁp330BaTeJ'll)H0l71HpOFpaMMbIOCHOBHOF006HIeF006pa3OBaHI/IH

1

IloTeme: «HepBOHa‘-IaJILHI)IeXI/IMI/IquKI/ICHOHﬂTI/Iﬂ»

11

pacKpbIBaTb CMBIC OCHOBHBIX XHMHUYECKHX TIOHSATHH: aToOM,
MOJIEKYJIa, XUMHYECKUH DJIEMEHT, IMPOCTOE BEIIECTBO, CI0XHOE
BELIECTBO, CMECh (OJHOPOAHAST U HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCUTENIbHAasi aTOMHas W MOJIEKYJIspHas Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi JI0JII XUMHYECKOTO
dJIEeMEHTa B COSAMHEHUHN, MOJISIPHBIN 00BEM, XUMHUYECKasT PEaKIus,
KIaccupukanus — peakuuidi:  peakmuu  COSAUHEHHS,  PEeaKIuu
pa3NoKEHUsl, peakuu 3aMelIeHMs, peakuuu oOMeHa, 3K30- U
SHJ0TEPMHUYECKUEPEAKITUH, TETIIOBOMA(PPEeKTpeaknu,pacTBop,

MaccoBasoIsIBelecTBa(IIPOLEHTHASIKOHIIEHTPALINS )BPacTBOPE

1.2

HUIITIOCTPHUPOBATHEB3aMMO CBS3b0CHOBHBIXXUMHWYECKUXIIOHITHI T

HpI/IMeHﬂTB3TI/IHOH5{TI/IHHpI/IOl'II/ICaHI/II/IBeHICCTBI/II/IXHpeBpaHICHHI>'I

13

MCIO0JIb30BaThXUMHUECKYIOCUMBOJIUKYUIACOCTaBICHUA(POPMYIT

BEUIECTBY YPABHEHUMXUMUYECKUX PEAKIINN

1.4

pacKpbeiBaTb CMBICII  3aKOHOB  COXpPAaHCHHSA  MaCChl  BCIICCTB,
IMOCTOSAHCTBACOCTAaBa,aTOMHO-MOJICKYJIAPHOI'OYUCHMA,3aKOHA

ABorajipo

15

OonpcCAcCiiiTb  BAJICHTHOCTHL  ATOMOB  3JICMCHTOB B 6PIH8.pHBIX

COCIMHCHHUAX

1.6

KJ'IaCCI/I(bI/IHI/IpOBaTLXI/IMI/I‘ICCKI/IepeaKI_[I/II/I(HO‘lI/ICJ'Iy'I/ICOCTaBy

y4acCTBYIOIIMXBPEAKLUUBEIIECTB,IOTEMIIOBOMYID EKTY)

1.7

BBITUCIIATEOTHOCUTCIIbHYHOMOJICKYJIAPHYFOUMOJIAPHYIOMACCHL

BCIICCTB

1.8

BBIUTUCIIATEMACCOBYHOJOJIFOXUMHUYCCKOTODJICMECHTAIIO (bopMyne

COEIMHEHUS,

1.9

BBITUCIIATEMACCOBYIOJOJIIOBCIICCTBABPACTBOPC




HpI/IMCHSITBGCTeCTBGHHOHayT-IHBIeMCTOHBIH03H3,HI/ISI—Ha6JHOIIeHI/Ie,

1.10 U3MEpPEHUE,  MOJEIMPOBAHUE,  OSKCIEPUMEHT  (pealbHbIi U
MBICJICHHBIH)
2 [Toreme: «Baxknenmuenpe1cTaBUTEIIMHEOPraH Y ECKUXBELLECTB)
51 pacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYCCKUX TTOHSATHI:OKCH]I,
' KHCJI0Ta,0CHOBAHUE,COJIb
95 OTIpEICIATHIIPHHAIIC)KHOCTEBEIIECTBKOIIPEACTIEHHOMYKIIACCY
' coenuHeHunnogopmynam
2.3 KJIaCCU(PUIIMPOBAThHEOPraHUYECKHUEBEIECTBA
XapaKTepu30BaTh (ONMHMCHIBATH) OOIIHE XUMHUYECKHE CBOWCTBa
”4 BEIIECTB Pa3JIMIHBIX KJIACCOB, MOATBEPK/Iasi OTIMCAHUE TIPUMEpaMH
' MOJICKYJIIPHBIXYPaBHEHUHCOOTBETCTBYIOIIMX XHMHYECKUX
peakuui
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HX
2.5 Ka4eCTBEHHOT0COCTaBa,BO3MOKHOCTHITPOTEKAHUSIXUMHUIECKUX
MIPEBPACHUHBPA3ITMYHBIX YCIOBUAX
cleoBaTh MpaBWJIaM TOJIb30BAHUS XHMHUYECKOM Tmocyaod U
1abopaTOPHBIM O00OPYZIOBAaHUEM, a TAKXKE ITPaBWJIAM OOpaIEeHUs C
BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKLIHSMH IO BBIIOJHEHHUIO
71a00PATOPHBIX XUMHUYECKUX OIMBITOB MO MOJYYEHUIO U COOMPAHUIO
2.6 ra3zo00pa3HbIX BEHIECTB (BOJOPOJa M KHUCIOPOJa), IPUTOTOBICHUIO
pacTBOpOB C OMNpENENEHHON MaccOoBOM J0Jieil PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMHUUYECKUE SKCIIEPUMEHTHI
MOPAacro3HaBaHUIOPACTBOPOBILEIOYEHUKUCIOTCIIOMOIIBIO
UHAMKATOPOB(JIaKMYC,(peHOIPTaTenH,METUIIOPAHKHUAPYTHE)
2.7 MPOBOAUTHPACUETHINIOYPABHEHUIOXUMUYECKO U PEaKITUH
[Toreme: «Ilepuoanueckuiizakonul lepuoanueckascucrema
3 xumuueckuxdnemenToB/[.M.MenneneeBa. CTpoeHHEeaToMOB.
XuMmuyeckas cBsizb. OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIUN
PacKpbhIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSATUH: AIpO aToMa,
JNIEKTPOHHBIA CIIOM aTroma, aToMHas oOpOWUTa b, paauyc aToma,
3.1 XMUMHYECKasl CBS3b, MOJIAPHAS W HEMOJSpHAs KOBAJICHTHAs CBS3b,

QJICKTPOOTPpULIATCIIBHOCTh, MIOHHAACBA3b,NOH,KATUOH,aHUOH,

CTCIICHBbOKHCIICHU A




3.2

KHaCCI/I(i)I/II_[I/IpOBaTBXI/IMH‘IeCKHCSHGMeHTBI

3.3

ONMCBIBaThUXapaKkTepu30BaThTabIrunyodopmylleproamnaeckoit
CUCTEMBl XMMMUYECKHUX 3JIEMEHTOB: pa3jinyaTh MOHATUS «IJIaBHas
noarpynna( Arpymnmna)»u«mnoodounasnoarpynmna(brpymma)y,

<<MaJII>IC))I/I«60JH)HH/IG))H€pI/IOIH)I

3.4

packpsiBaTh cMmbici Ilepumoamueckoro 3akona [[.M. MeHnneneesa:
ACMOHCTPUPOBATH IIOHUMAaHUue HCpPIOIIPI'—ICCKOfI 3aBUCHUMOCTH
CBOMCTBXUMHUYECKUXDIEMEHTOBOTHUXIIOIO0KCHUAB

[Iepnognueckoiicucreme

3.5

COOTHOCHUTHOOO3HAYEHU S, KOTOPHIEUMEIOTCSBTA0IUIIE

«Ilepnoguyeckass  cucremMa  XUMHYecKux  anemeHtoB  JI.M.
MenzeneeBay ¢ YMCIOBBIMU XapaKTEPUCTHUKAMHU CTPOECHMSI aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsja sapa, oOliee Yucio

JJIEKTPOHOB U pacnpeiesieHue X MO IEKTPOHHBIM CII0SIM)

3.6

ONpEaACIATh CTCIICHb OKHCJICHUA 9JICMCHTOB B 61/1Hapr,1x

COETMHEHUSIX

3.7

OTIPENENAThBUIXUMHUECKONCBA3H(KOBAaJICHTHASIMMOHHAS ) B

HEOPraHN4YCCKUXCOCANHCHUAX

9 KJIACC

Kon
NPOBEPsIEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOIA
00pa30BaTeJLHOMNIPOrPAMMBIOCHOBHOI 000 1IETr000Pa30BaAHUSA

1

IToTeme: «BeH_[eCTBOI/IXI/IMI/I‘IGCKaﬂpeaKHI/IH))

11

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX MOHSITHUNA: pPacTBOD,
AIEKTPOJIUTHI, HEIIEKTPOIHUTHI, IIEKTPOJUTHYECKAs AUCCOIMALINS,
peaKkIuu MOHHOTO oOMeHa, KaTanu3aTop, XMMHUYECKOe paBHOBECHE,
obOparumbie u HeoOpaTUMbIe PEaKIu,
OKHUCJIMTEITbHOBOCCTAHOBUTEIbHbBIE peaxiuu, OKHUCJIUTEIb,
BOCCTAHOBUTEJb, OKHUCIEHHE U BOCCTAHOBJIEHUE, AJJIOTPOIHS,
aM(pOTepHOCTh, XHMHUYECKas CBs3b (KOBaJCHTHAas, WOHHAafi,
MeTaJuIMuecKasi ), KpUCTAININYECKasApEIETKA, CIIIIaBbl, CKOPOCTh

XHMquCKOﬁpeaKHHH

1.2

HWITIOCTPHUPOBATBB3aMMO CBSI3b0CHOBHBIXXUMUYECKUXIOHATHINHN

HpI/IMeHHTLBTI/IHOHHTI/IHHpI/IOHHC&HI/II/IBeH_ICCTBI/II/IXHpCBpaH_ICHI/Iﬁ




1.3

COCTaBJIATbYPAaBHEHUANIEKTPOIUTUYECKON IMCCOLIMALIUUKHCIIOT,
LIEJI0YEHUCOJIEH, TOTTHBICHCOKPALLIEHHBICYPABHEHUAPEAKIINN

MOHHOT0OOMEHa

14

paCKprBaTLCYIIIHOCTLOKI/ICJH/ITGJH)HO-BOCCTaHOBI/ITeJIBHI)IXpeaKIII/If/'I

IIOCPEICTBOMCOCTABJICHUINIEKTPOHHOT00aIAHCATHX PEAKITHIA

15

IIPOBOIUTHPACYETHINOYPABHEHUIOXUMUYECKO N PEAKIIN

HOTeMaMI((HeMeTaJIJILII/II/IXCOGI[I/IHCHI/Iﬂ»I/I«MCTaJIJII)II/II/IX

COEIUHEHUS

2.1

XapakTepu3oBaTh  (OMMCHIBaTh) oOmme W  crneuudduyeckue
XMMHYECKHECBONCTBAIIPOCTHIXUCIIOKHBIXBEILIECTB,10ITBEP:K1ast
OTMCAHUETIPUMEPAMUMOJIEKYIISIPHBIXUMOHHBIX yPAaBHEHU I

COOTB eTCTBYIOHII/IXXI/IMI/I‘-IeCKI/IXpeaKHI/IfI

2.2

COCTaBHﬂTBypaBHeHHﬂpeaKHHﬁ, MOATBECPKAAIOIINXCYIIECTBOBAHUC

FeHeTquCKOﬁCBﬂSHMe}KHYB CIICCTBAMUPA3JINIHBIXKIIACCOB

2.3

HpOFHO3I/Ip0BaTBCBOI\/’ICTBaBeHleCTBBSaBI/ICI/IMOCTI/IOTI/IXCTpO CHU,
B03MO)KHOCTHHpOTeKaHI/IHXI/IMI/I‘—IeCKI/IXHpeBpaHICHHfIBpaSHHQHBIX

YCIOBHSIX

2.4

CJIEZIOBAaTh TpaBWJAM I[OJIb30BAHUS XUMHUYECKOW TOCYIOW W
nabopaTopHBIM 00OPYZIOBAaHUEM, a TaK)Ke MpaBUIaM OOpaIIeHUs ¢
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIUSMHU TIO BBIOJHEHHIO
71a00paTOPHBIXXUMUYECKUXOITBITOBIOIONYYCHUIOU COOUPAHHEO

ra3o00pa3HbIXBEIIECTB(aMMHUAKaNyTICKUCIIOrora3a)

2.5

IPOBOJMTh PEaKIUH, IOATBEPXKIAIONINE KAYeCTBCHHBIH COCTaB
pPa3IMYHBIX BEIISCTB: pACHO3HABaTh OIBITHBIM IyTEM XJIOPH-,
Opomuza, wuomuAa, kapbonar, docdar, cunukar, cynabdar,
TUJIPOKCUIMOHBI, KATHOHBIAMMOHUS, HOHBIN3yYCHHBIXMETAJLIIOB,

MMPUCYTCTBYIOIIHCBBO AHBIXPACTBOPAXHCOPTaHNICCKNUX BCIICCTB

IToteme: «XuMusno Kpyxaromasacpeaa»

3.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKUX MIOHSTHI: HI[K

BCIICCTBA; KOPPO3UAMCETAIIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpaluu MBICIIUTEIbHON MEATEILHOCTH —
aHaJIM3 W CHHTEC3, CPaBHCHUC, 0606H_IGHI/IG, CUCTCMAaTHU3alMIo,
BBIHBJ'IeHI/IerI/ILII/IHHO'CJ'IGI[CTBGHHBIXCBH3eﬁ—HHHH3y‘IeHI/I${

CBOfICTBBeH_[eCTBI/IXI/IMI/I‘-ICCKI/IXpeaKI_[I/Iﬁ;CCTCCTBCHHOH&Y‘IHHC




METO/IBINO3HAHUS—HAOIOICHHE, U3MEPEHNE, MO ICITUPOBAHHE,

AKCIIEPUMEHT(PEaIbHBIMM MBICIICHHBIH )




IMPOBEPAEMBIESJIEMEHTBICOJAEP/KAHUSA

8 KJIACC

Kon

HpOBepﬂeMblﬁ3HeMeHT coacpKaHusd

1

HepBOHa‘-IaJII)HI)IGXI/IMI/I‘-IGCKI/ICHOHﬂTI/ISI

11

[Ipenmer xumuu. Posib XuMHM B )KU3HU YeIOBEKAa. XUMHUS B CUCTEME
Hayk. TenauBemecTBa. PU3MUECKUECBOMCTBABEIIECTB. ATPEraTHOECOCTOSIHNAE

BCIICCTB

1.2

HOHSITI/ICOMGTO)IaXHO3HaHI/I$IBXI/IMI/II/I.qI/ICTI)IeBeIIIeCTBaI/ICMCCI/I. Cnoco0Obl

paszzaenenuscmecen

1.3

ATOMI)II/IMOJ'ICKYJ'IBI XuMHu4eckuedneMeHThl. CUMBOJIBIXUMHUYECKUX

aneMeHTOB. I IpocThIenCI0KHBIEBELECTBA. ATOMHO-MOJIEKYISIPHOCYUEHHE

14

Xumunueckasihopmyina.BaaeHTHOCTaTOMOBXMMUYECKUXAIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemiecTB. (OTHOCHTENbHAs  aTOMHas — Macca.
OTtHocuTenbHasIMOIEKYIIpHAaIMacca. MaccoBas TOIAXUMUIECKOTO

9JIEMEHTAB COCIUHEHUU

15

KonunuectBoBemectBa. Moabs. MossipHasmacca. B3aumMocBA3bKoIM4eCTBa,
MacChIMYUCIACTPYKTYPHbIXeAUHUIBEIecTBa. PacuéTrimogopmynam

XUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

Ouznyecknue U XUMHYECKHUE ABJICHUS. XUMHUUYECKash peakius u e€ mpu3HaKu.
3aKOH  COXpaHEHHs  Macchl  BEHIECTB.  XHUMHUYECKHE  YpaBHEHHS.
KnaccudukanusxumMmuieckuxpeakiuuii(coe AMHEeHUs, pa3ioKeHus,

3aMelieHus1,00MeHa)

1.7

XUMUYECKUN OSKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW MOCYAOH, C
paBUIaMUPaOOTHIBIA00PATOPUUUIIPUEMAMUOOPAIIICHUSCIA00PATOPHBIM

obopynoBaHHEM, H3y4eHHE U oOmucaHue (U3NYECKUX CBONCTB 00paslioB
HEOPraHWYECKUX BEIIECTB, HaOMroAcHHE (U3NYeCKuX (TUTaBJICHHE BOCKa,
TasiHUENb/1a,paCTUPAHNecaxapaB CTYNKE, KUMECHUEHKOHJICHCAIUS BOJbI)U
XUMUYECKUX (TOPEHHE CBEYM, NPOKAIMBAaHUE MEIHOW  IPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIIOTOW) SBJICHHH, HAOJNIOJACHHE W OIMCaHUE
NPU3HAKOB TMPOTEKAHMS XUMHUYECKUX peakiuil (pas3nokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTBI C XIOPHIOM Oapus, paslioKeHHe
ruapokcuaamenu(ll)mpunarpeBannu,B3auMoieiCTBUEKEIE3aCPACTBOPOM

comumenu(Il), m3ydennecnocoboBpazeneHusIcCMecei( CTIoMOIIbIOMarHuTa,

(I)I/IJ'ILTpOBaHI/Ie,BLIHapI/IBaHI/IC,III/ICTI/IJ'IJ'I}II_II/ISI,XpOMaTOFpa(I)I/IH),HpOBCI[CHI/IC




OYMCTKM IOBAPEHHOM COJM, HAOIIOAECHME M OIUCAaHUE pPE3YJIbTaTOB
IIPOBEACHUSAOIBITA, WIITIOCTPUPYIOLEr 03aKOHCOXPAHEHUSMACCHI, CO3JAHUE

MO/IEIEHUMOJIEKYI (ILIaPOCTEP>KHEBBIX)

BaxnenmmenpeacTaBUTeIMHEOPraHUYECKUXBEILIECTB

2.1

Bo3ayx — cmech rasos. CoctaB Bo3nyxa. Kucinopox — anemeHT u mpocroe
BemecTBo. Haxok/ieHne Kuciaopoaa B MpUpoe, PU3NUECKUe U XUMHUIECKUE
cBoiictBa (peakuuu ropenus). Oxcunel. Ilpumenenue kucinopoaa. CrnocoObl
HOJTY9EeHUSKHCIOPOJaBIa00paTOPHHHUIIPOMBIILIEHHOCTH. KpyroBopoT

KHcnopoaaBnpupoe. O30H—aioTPOHASIMO JUPUKALUS KUCIOpO/Ia

2.2

TemnoBoidpPexTxumuyeckopeakiuu, TE pPMOXUMUYECKUE YPAaBHEHMUS,
9K30- ¥ HJI0TEPMUYECKHE peakuu. TOIINBO: yrojb U METaH. 3arpsi3HeHUe

BO3/IyXa, YCWJICHHE MapHUKOBOTO 3 (deKTa, pa3pylIeHHEe 030HOBOTO CIIOs

2.3

Bonopoa—snementurpocroeBenecTBo. Haxok1eHneBo10po1aBIpupoIe,
(U3NIECKIENXUMUIECKUECBOMCTBA, IPUMEHEHNE,CITOCOOBITIONYICHHSL.

Kucnorem commn

2.4

MoutsipHbIH00BEMIa30B. PacuéThIMOXMMHUECKUMYPaBHEHUSIM

2.5

duznyeckue CcBoMcTBa BOAbl. Bojga kak pacTBopuTenb. PacTBOpHI.
HaceliieHHble 1 HEeHAChIIIEHHBIE pacTBOPHL. PacTBOPUMOCTD BELIECTB B BOJE.
MaccoBasg 1075 BemiecTBa B pacTBOpe. XHMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B NMpUpOAE U B KU3HM yenoBeka. KpyroBopot
BOJBIBIIPUPOi€.3arpsi3HEHUEPUPOTHBIXBOA. OXpaHAUOUNCTKA

IMPHUPOIHBIXBO I

2.6

Knaccudukanus neopranmdeckux coeauHeHuil. Oxcunabl. Kimaccudukamms
OKCHJIOB: COJIeOOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM{pOTEpHbIE) U
HeconieoOpaszyronue. HomenknarypaokcuaoB. Pu3nyecKue N XUMHUYECKIE

CBOfICTBaOKCI/I,Z[OB.HOJIy‘ICHI/ICOKCI/I)IOB

2.7

OcHoBanusi. Knaccudukanuss OCHOBaHMIA: MIENOYM W HEPACTBOPUMBIE
ocHoBanus. HomenkiarypaocHoBaHui. DU3NYECKHEMXUMUYECKHECBOCTBA

ocHoBaHui.IlonyyenneocHoBanui

2.8

Kucnotsl. Knaccuduxanuskucnor.Homenknarypakuciaor. @uzndeckiuen
xumMmndecknuecBorctBakucioT. PanakrusanoctuMerasioBH.H.bexeToBa.

HonyquI/Ie KHUCJIOT
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Conu.Homenknatypaconeil. DusnyecknenXxuMu4ecKuecBOMCTBACOIEH.

[Tonyyenueconein




2.10

FGHCTI/I‘-IGCKaSICBSISBMC)KZ[yKJIaCCaMI/IHeopI‘aHI/I'-IGCKI/IX COCIII/IHGHPIP'I

2.11

XUMUYECKUN JKCIIEPUMEHT: KAUECTBEHHOE OIIPE/IEICHUE COJEPIKAHUS
KHCJIOpOJa B BO3IyXe, MOJIydYeHHEe, cOOMpaHue, paclio3HABAHUE U M3YYEHUE
CBOMCTBKHUCIIOPO/1a,Ha0II0A€HUEB3aUMO IEH CTBUSBELLIECTBCKUCIIOPOJIOMHU
YCIIOBUSIBO3HUKHOBEHUAUIIPEKPALLIEHUATOPEHUSI(T105Kapa),03HaKOMIIEHHEC
oOpa3LaMyd OKCHJIOB M OIIMCaHME HUX CBOWCTB, MOJy4€HUE, CcOOUpaHue,
pacrno3HaBaHUE U HU3Y4YE€HUE CBOMCTB BoAOpoJa (TOpeHue), B3auMOJEeHCcTBHE
BOJOpOJa C OKCHJIOM meau(Il) (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpHaJIoB), HaOMOJACHIUE 00pa3lloB BEIIECTB KOJIUYECTBOM | MOIb,
HCCIIEIOBAaHUE OCOOEHHOCTEH  pacTBOPEHHUS BELIECTB C  pa3IMyHOU
pacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEAECIEHHOW MAacCOBOM
JIOJIE PAcTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJBl C METaNIAMU
(matpueM u KanmpliueM) (BO3MOYKHO UCIIOJIb30BaHUE BHUICOMATEPUATIOB),
OTIpeJieNIeHue PAacTBOPOB KUCIOT M IIEJI0Ye C MOMOIIbI0 HHAMKATOPOB,
uccienoBaHue o0Opa3loB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOO/IeHNe H3MEHEHMsI OKpacKM HWHAWKATOPOB B pacTBOpPax KUCIOT H
mieoue, n3ydeHue B3aumoaecteus okcuna meau(Il) ¢ pactBopom cepHoit
KHCIIOTBI, KHCJIOT C MeTajllaMd, peakuuid HeHTpaau3anuu, M[OoJIy4eHHe
HEpPACTBOPUMBIX OCHOBAHMW, BBITECHEHHE OJHOIO MeTallla JPYyruM U3
pacTBOpacoiu,pelieHuedKCIIepuMeHTalIbHbIX3aJaunoTeMe«Baxkueiime

KIIaCCBIHCOPTaHUYCCKUXCO GHHHGHHﬁ>>

[Tepuonuueckuiizakonul lepuoauyeckascucreMmaxumuueckuxsiemenTon J[. M.
MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCJIBHBICPCAKIINU

3.1

[lepBpie MOMBITKM KIACCU(PUKAIUU XUMHYECKUX 3j1eMeHTOB. lloHsituHe o
IPYIIax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENbHbIE METAIbI,
raJIor€Hbl, HHEPTHBIETa3bl ). JIEMEHTHI, KOTOpPbleoOpa3ytoTaMpOTepHbIE

OKCHABIN THAPOKCHUIBI

3.2

[Tepuonuueckuii 3akoH. Ilepuoamyeckas cucremMa XHUMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. KopoTkonmepuoaHas u JUIMHHONEpPHOAHAs (HOpMbI
[Iepuonnueckont cucremsl xXumudeckux oanemeHroB .M. Menneneesa.
[Tepuoasiurpynnel. DU3UUECKUICMBICITIOPSIIKOBOTOHOMEPA, HOMEPOB

IMECPHUOAAUTPYIIIILI 3JIEMCHTA

3.3

CTpOCHI/ICaTOMOB . COCTaBaTOMHBIX}II[ep.I/I30TOHBI.9HCKTPOHBI. CTpOCHI/IC

OJICKTPOHHBIX 000JI0YeK aTOMOB MEPBBIX 20 XUMHYECKHX DJIEMEHTOB




ITepunognueckoiicucremsl/l. 1. MenneneeBa. XapakTepuCTUKAXUMHYECKOTO

aneMeHTanoeronojoxenutoBl lepuonnueckoiicucremel. 1. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TpyHIIaM M IEpUOAAM.
3nauenuellepuoanueckorozakonan [lepuoauueckoil CUCTEMBIXMMUYECKHX
3JIEMEHTOBISIpa3BUTUSHAYKUUTIPAKTUKU. . 11.MeH ieneeB—y4uEHbliin

rpaKJaHVH

3.5

Xumnueckass CBs3b. KoBasieHTHass (TOJSIpHAsT W HEMOJISIpHAs)  CBS3b.

SHGKTPOOTPI/IIIaTCJ'II)HO CTBbXUMUYECKUXIIeMEeHTOB. M OHHASACBI3h

3.6

CTeleHbOKHUCIICHHA. OKI/ICJ'II/IT@J'II)HOBOCCTaHOBI/ITeJ'II)HI)IepeaKIII/II/I.HpOHCCCBI

OKHCJICHUSAMBOCCTaHOBIICHUS. OKHCIUTETMUBOCCTAHOBUTEIIN

3.7

XUMUYECKUN 3KCIIEPUMEHT: H3Yy4Ye€HHE OOpa3loB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJICHCTBHE THAPOKCHIA IIMHKA C PaCTBOPAMH KHCIOT U
LIEI0YEH, TPOBEACHHE OIBITOB, HIITIOCTPUPYIOLIMX IPUMEPBI OKACIUTEIBHO-

BOCCTaHOBUTEIbHBIXpEAKIUN(TOPEHNE, peaKIIUNPA3II0KEHH S, COSANHEHHMSI)

9 KJIACC

Kon

IIpoBepsieMbIiidJIEMEHT COJEPKAHUSA

BemectBonxumuueckasipeakius. [lopropenue

11

[Tepuonnueckuii 3axoH. Ilepromnueckas cucreMa XUMHUYECKUX AJIEMEHTOB
J.N.Menaeneea.CTpoeHHEaTOMOB. 3aKOHOMEPHOCTUBU3MEHEHUHCBOMCTB
XMMHYECKHUX DJIEMEHTOB MEpPBBIX TPEX MEPHOJOB, KaJIWs, KaJIbIUS U UX
CO€IMHEHUIBCOOTBETCTBUUCIIOIOKEeHHEMAIeMeHToBB lepronnueckoit

CUCTEMECUCTPOCHUEMHUX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKON CBsI3U. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTHh CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ
pCH_IéTKI/I 1 BHUIA XUMHWYECKOH CBS3H. KHaCCHq)HKaHI/ISI U HOMCHKJIATYpa
HCOPraHMYCCKUX BCIICCTB (MG)K,I[YHapOI[HaSI n TpI/IBI/IaJ'ILHaSI). XHUMHYECKHE
CBOIZCTBE[BGH.IGCTB,OTHOCHIJ_II/IXCHKpa?»J'II/I"IHBIMKHaCCaMHeopFaHI/I‘leCKI/IX

COe,[[PIHeHHfI,FCHCTI/I‘-IeCKaﬂCBH3BHeOpFaHI/I‘lCCKI/IXBeH_ICCTB

1.3

Knaccn(bnxaunﬂ XUMHWYCCKUX peaKI_II/Iﬁ 110 PAa3JIMYHbIM ITPU3HAKAM (HO qucity
I/ICOCTaByy‘laCTBYIOH_[I/IXBpeaKI_[I/II/IBeIJ.IeCTB,HOTGHHOBOMYB(I)(I)CKTY,HO

HSMGHCHHIOCTCHCHCﬁoKI/ICJICHI/I}IXI/IMI/I‘{CCKI/IX3J'ICMCHTOB,H006paTI/IMOCTI/I,




[0 Yy4YacTHIO KaTajau3aropa). OK30- M DHAOTEPMHUYECKHE  pEaKIUH,

TCpMOXI/IMI/I‘-IeCKI/IeypaBHCHI/ISI.HOHSITI/IGOCKOpOCTHXHMHHGCKOprCaKHHH

14

[onsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTue o
FOMOTE€HHBIX M TETEPOTreHHBIX peakuusax. IloHATHE O XUMHYECKOM
paBHOBeCUU.DaKTOPBI, BIUAIOINEHACKOPOCThXUMUYECKOMPEAKIUUH

IMMOJIOKKCHUECXUMUYCCKOTOPABHOBECHUA

15

OKHCANTENbHO-BOCCTAHOBUTENbHBIE ~ pEaKLUH,  3JEKTPOHHBIM  OamaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHUE YypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIXPEAKIIMICUCIIONB30BAHUEMMETO A

AIEKTPOHHOT00AIaH Ca

1.6

Teopus 31eKTPONUTUYECKON AUCCOIMALIMH. DAEKTPOIUTHI U HEIIEKTPOIUTHI.
Karnonsl,annonsl. MexaHn3MuccomauuBeIeCTBCPa3IMuHbIMUBUAAMHU
xuMuueckoincBsa3u.Crenenpaucconyanu. CuiabHbIEUCIa0bIe3IEKTPOIUTHI.
Peakiun nmonHoro oomeHa. YCIoBUs MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
MIOJIHBIE M COKpAIEHHBIE MOHHBIE ypaBHEHUs peakuuid. CBOMCTBa KHUCIOT,
OCHOBAHUNHCOJICUBCBETENPEACTABICHUHO0IIEKTPOIUTHIECKOM

nucconuanuu. KayectBeHHbIEpeakiIMnHAUOHbL. [ loHITHEOTH APOIU3ECOei

1.7

XUMHUYECKUH SKCIEPUMEHT: O3HAKOMIICHHE C MOJCTSIMH KPHCTALUTHYECKUX
PEImETOK HEOPTaHUYECKUX BEIIECTB — METAJUIOB M HEMETalloB (Tpadura U
ajMasa), CJIOXKHBIX BEIIECTB (XJIOpHIa HATPHs); UCCIEAOBAaHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW PEaKIMH OT BO3JCHCTBUS Pa3IMYHBIX (PAKTOPOB;
UCCIICIOBAHUE  AJIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JIMCCOIMALIMN  KHCJIOT, WIeNoYer W coyied (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); TPOBEJICHHE OIBITOB, HIUTIOCTPUPYIONIMX TMPU3HAKU
NPOTEKaHMs PeaKuii MOHHOTO oOMeHa(00pa30BaHMEOCAIKa, BbBIICICHUETa3a,
o0pa3oBaHue BOJIbl); OMBITOB, WJUTIOCTPUPYIOIIUX MPHUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMi (TOpEHUE,pPEaKIIMUPA3I0KCHUS,COCTUHEHHS);
pacrio3HaBaHUEHEOPraHMYECKUXBEIIECTBCIIOMOIIBIOKAYECTBEHHBIX

peaKHHﬁHaHOHLI SPCHICHUCOKCIICPUMCHTAJIbHBIX3a1a4

HemerannsimnxcoeanHeHNU

2.1

OOmass xapakTepucTUka ranoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucienus. CrTpoeHue u (uU3HUECKUE CBOICTBA
MPOCTHIX BEMIECTB — raJIOr€HOB. XMMHUYECKHME CBOWMCTBA Ha MPUMEpPE XJopa
(B3auMoeiicTBHEeCMEeTaINIaMU, HEMETaJUIaMHU, [IIeJTI0YaMHu ). XJIOPOBOIOPO/I.

COHHH&HKI/ICHOTE[,XHMquCKHCCBOﬁCTBa,HOJ'Iy‘-ICHI/IC,HpI/IMCHCHI/IC.




JlelicTBUEXI0panXI0poOBOAOPOAaHAOPTaHU3MYENIOBEKA. BaxkHelmue

XJIOPUJIBIMUXHAXOKAECHUEB TIPUPOIE

2.2

OO6mast xapakTepuctuka s31meMeHTOB VIA-Tpynmbl. OcCOOEHHOCTH CTPOCHHS
aTOMOB,XapaKTepHbIecTenIeHnoKUCcIeHHs. CTpoeHHen GU3NIeCKUeCBOCTBA
IOPOCTBIX BEILECTB — KHUCJIOPOAA U Cepbl. AJUIOTPOIIHBIE MoOAU(UKALNU
KHUCIIOpOJia M cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOPOI, CTPOEHHUE,
(1)H3quc1cne M XUMHWYECKHE CBOMCTBA. OKCI/IIH)I CCPblI KaK IMPCACTAaBHUTCIN
KHCJIIOTHBIX OKCHIOB. CepHas{ KHCJIOTa, (1)I/I3I/IT~I€CKI/I€ A XMMHYECKHE CBOMCTBA
(oOmuMe kak mpeacTaBUTeNs Kiacca KUCIOT U cnenuduueckue). XUMHUECKHe
peakiuu, JeKale B OCHOBE MPOMBIIUIEHHOTO CH0c00a MOTy4eHHs] CepHOM
KHCIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, KQYE€CTBCHHAA pCaKlusd Ha
cynbdar-uoH. Haxoxenue cepsl U €€ COeUHEHUH B MPUPOJE. XUMUUECKOE
3arps3HEHUEOKPYKAIOMIEHCPEABICOEAMHEHUIMHUCEPBI(KACIOTHBIC IO TH,

3arps3HEHNEBO3IYXanBOI0EMOB),CTIOCOOBIETO TIPEIOTBPALIICHHS

2.3

OOmas xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHBIE CTENEHW OKHCICHHSA. A30T, paclpoCTpaHEHHE B
npupoae,puznueckuenxuMmuueckrecBorcTa. Kpyropoporazorasmnpupoie.
AmMuak, ero (u3MueckHue U XHMHUYECKHME CBOMCTBa, TMOJNy4YeHHE U
npumeHenre. Conu aMMOHMS, UX (QU3WYECKHE M XHUMHYECKHE CBOMCTBA,
npumeHenne. KauectBeHHasipeakIusIHanOHbIaMMOH M. A30THAsSIKMCIIOTA, €€
noJydeHue, Pu3nIeCKUEnXUMHUIECKUECBOMCTBA(0OIITMEKAKITPEICTABUTEIIS
Kjacca KUCIOT U crnenuduueckue). lcmonp3oBaHue HUTPATOB U COJIEi
aMMOHHMSI B Ka4eCTBE MHUHEPAJIbHBIX yI0OpeHHil. XUMHUUecKoe 3arpsa3HeHHe
OKpY’KarolencpeapIcCoeTMHEHUIMUA30Ta( KUCIOTHBIE 10K 11, 3arPA3HEHUE

BO3/1yXa,[I0YBBIM BOJIOEMOB)

24

docdop, amorpornHeie MoguduKauu Gocdopa, GU3NIECKUE U XUMUUYECKUEC
cBoiictBa. Oxcun Qochopa(V) u dochopnas kuciora, Quuveckue u
XUMUYECKUECBOMCTBa, oy4eHue. Mcronp3oBanuedocharoBBkauecTe

MUHEPATBHBIXYI00pEeHUI

2.5

OO6mast xapakTtepucTtuka sneMeHToB [VA-rpynmbl. OcOOEHHOCTH CTPOCHMS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCICHMS. YTIEpOJ, aUIOTPOIHbIE
MouGUKAIMK, PACOpOCTpaHEHUWEe B Npupojae, (U3NYECKUEe U XUMHUYECKUE
cBoiictBa. Ancopouus. KpyroBopot yriaeposa B npupoje. OKcuasl yriaeposaa,
X (U3NIeCKUEeN XMMUYECKHECBOICTBA, IeCTBUCHAKUBBICOPTaHU3MBI,

HOHy‘IeHI/IeI/IHpI/IMCHeHHC.3KOJ'IOFI/I‘-ICCKI/ICHPO6HGMBI,CBH33HHLICCOKCI/II[0M




yraepona(IV); runore3a rio0aabHOTO MOTEIJICHUS KIMMaTa; MapHUKOBBIM
addekr. YrompHas KUCIOTa W €€ CONMU, UX (PU3NYCCKUE M XUMHUYCCKHE
CBOICTBa, MOJTyueHHe U NMpuMeHeHne. KauecTBeHHas peakuus Ha kapOoHar-
I/IOHI)I.I/ICHOJII)?;OBaHI/IeKap60HaTOBB6BITy,MeI[I/IIII/IHC,HpOMI)IHIJIeHHOCTI/II/I

CEJILCKOMXO3S5IIICTBE

2.6

[TepBoHauanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTUIEH, 3TaHOJI, TIJIMLEPUH, YKCYCHas
kuciota). Ux coctaB m xumuueckoe ctpoenue. [lonarue o OuosorHuecKu
BXKHBIX BEIIECTBAX: JXKHpaxX, OelKax, yrieBoJaX — M WX POJIH B KU3HU
yenoBeka. MaTepraibHOECEIMHCTBOOPraHUYECKUXUHEOPTraHUIECKIX

COEIMHEHNI

2.7

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOWCTBa, TMOJIYy4YEHHE U
npuMenenne. CoequHeHus KpeMHusi B mipupoje. OOmue mpenctaBieHus oo
okcuzae kpemMHusA(IV) u kpemuueBoit kucinote. CUIMKAThl, UX UCIIOIb30BaHNE
B ObITYy, MeAMIMHE, MPOMBIIIJIEHHOCTH. BaxHeillne CcTpouTenbHbIE
MarTepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, xkene300eToH. [IpoGmemsr
0€3011aCHOT OUCII0JIb30BaHUACTPOUTENIbHBIXMATEPUATIOBBIIOBCEJHEBHOM

KU3HU

2.8

XUMHUYECKUH HKCIIEPUMEHT: W3y4eHHE 0O0pa3lloB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIIOTHI; MPOBEICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUI-
WOHBI W HAOJIO/IEHWE TPU3HAKOB WX NPOTEKAHHS; OMBITHI, OTPAXKAIOIINE
(hDMBUIECKUENXMMUYECKHECBOMCTBATAJIOT€HOBUMXCOSTMHEHNH(BO3MOKHO
WCITOJI30BAaHNE BHUACOMATEPUAJIOB); O3HAKOMJICHHE C 00paslamMu XJIOPHJIOB
(TrasloTeHUI0B); O3HAKOMJICHHE C oOOpa3liaMH cepbl M €€ COeAMHCHUSIMU
(BO3MOXHO HCIIOJIb30BAaHUE BHJICOMATEPHANIOB); HAOIIOJECHUE IpoIecca
oOyrinuBaHus caxapa MoJ ACHCTBHEM KOHIEHTPUPOBAHHOUN CEPHON KUCIOTHI,
U3YYEHUEXUMHUYECKUX  CBONCTBpa30aBIC€HHONCEPHONKUCIOTHI, IPOBEICHUE
KayeCTBEHHOW peaknuu Ha cyinbdar-uoH u HaOIoAeHHEe NpuU3HaKa e¢
MPOTEKAHUS;03HAKOMIICHUEC(HU3NIECKUMHCBOCTBaMHa30Ta,hochopanux
coenmuHEHUN (BO3MOXXHO HCIOJb30BAaHUE BHAEOMATEpUaAloOB), 0Opa3amu
a30THBIX U (HochHOPHBIX YAOOPEHUIi; oIydeHIe, COOMpaHne, pacro3HaBaHUe
Y U3y4EHUE CBOMCTB aMMMakKa; MPOBEJCHUE KAaU€CTBEHHBIX PEaKlMi HAa HOH
aMmMoHHMsT W (QochaT-MOH W U3yUEHHUE TPU3HAKOB UX TMPOTEKAHMUS,
B3aMMO/ICHCTBUEKOHIIEHTPUPOBAHHOWA30 THOMKUCIIOTHICMEIbIO(BO3MOXKHO
HCIIOJIb30BAHUEBUACOMATEPUATIOB );U3yUEHUEMOIEIEH KPUCTATNTNYECKUX

pemérokanmasa,rpadura,pymiepena;03HakoOMIEHHECTIPOLIECCOM




azicopOIMK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM M YCTPOICTBOM
IIPOTHBOra3a; MOJIydeHHe, COOMpaHHe, PaClO3HABaHHE U U3Yy4EHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; MpPOBEACHHE KAUECTBEHHBIX pEakIMii Ha KapOoHaT- M
CUJIMKAT-UOHbl W W3yYECHHE IIPU3HAKOB HMX IPOTEKaHUS; O3HAKOMIICHHE C
IIPOAYKIMEHCUIIMKATHOUIIPOMBIIIJIEHHOCTH ;eI EHUEKCIIEPUMEHTAIIBHBIX

3aaunoreMe«BaxkHelIIneHEMETAJUIBIMUX COEIMHEHUS))

MCTEUIJII)II/II/IXCOGI[I/IHGHI/DI

3.1

OO01as xapaKTepuCTHKa XUMHUYECKUX 3JIEMEHTOB — METaNIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuonnueckoll cucreMe XMMHMYECKMX 3ieMeHToB J[.M.
MeneneeBanctpoeHusaToMoB. CTpoeHueMeTanioB. MeTaminyeckascBssb
MMeTaNInYecKasiKpuCcTaUINYeCKas peéTka. DIEKTPOXUMUYECKUI P

HaIpsHKEHUHMETaIOB

3.2

DOU3NIECKUENXUMHUIECKUECBOWCTBAMETAIIIOB. OOIIIMECTIO COOBITOTYICHUS
MeTaioB. [ IoOHATHEOKOPPO3UUMETAIIIIOB,0 CHOBHBIECTIOCOOBI3AITUTBIMXOT
koppo3un. CiuiaBbl(CTab, 9yT yH, TIOPATIOMUHUN, OpOH3a ) MMX TPUMEHEHUE

BOBITYHIIPOMBIIIIEHHOCTH

3.3

[[lenounbie MeTamibl: nojoxkeHue B Ilepuoanyueckoil cucreMe XUMUYECKHX
anemeHnToB /.. MenzeneeBa; CTpO€HUE UX aTOMOB; HAXOXJIECHUE B MIPUPOJE.
Du3NIECKUENXUMUYECKUECBOWCTBA( HAIpUMEpeHATPpUUKAIHs ). OKCHIbI
UTUAPOKCHABIHATpUs UKW [ [pUMEeHEeHHeTIeTTIOYHBIXMETAJITIOBUUX

COCIMHEHUU

3.4

[llenoyHo3eMenbHBIC META/UIBl MArHMi W KalbIUH: IIOJOKCHHE B
[lepuonuueckoit cucreme xumuueckux odiemeHToB J[.M. Mennaeneena;
CTPOCHHE WX aTOMOB; HaXOXJCHHUE B npupoje. OU3ndeckue U XUMHUCCKHE
CBOMCTBaMarHUSIMKaJIbIMA. BakHeHneco e muHeHUAKATbITHS (OKCHI,

ruApoKcua,coin). JKECTKOCTEBOABIUCTIOCOOBICE YCTpaHEHHUS

3.5

ANIOMHUHHIL: TTOJIOKEHHUE B HCPHOHHQGCKOﬁ CUCTEMEC XMMHNYCCKHX OJICMCHTOB
I[I/I MeHz[eneeBa; CTPOCHHUEC aTOMa; HAXOXICHUC B IIPHUPOIC. duznyeckue u
XI/IMI/I‘IGCKI/IGCBOﬁCTBaaHIOMHHHH.AMq)OTepHBIeCBOﬁCTBaOKCHﬂaH

TUAPOKCUAAa TFOMUHU S

3.6

>KCJ'1630ZHOJ'IO)KCHI/ICBHCPI/IOHquCKOﬁCHCTeMCXI/IMI/I‘IGCKI/IXBHCMCHTOBI[.I/I.
MeHz[eneeBa; CTPOCHHUEC aTOMa; HAXOXKJACHUC B IPHUPOIAC. dusznyeckue u
XHMquCKHeCBOﬁCTBa)KeJIeBa.OKCI/II[BI,F I/I,I[pOKCI/II[BII/ICOHI/I)I(eJ'IGSa(H)I/I

xenesa(Ill),uxcocras,cBolicTBaN MOTYYCHUE




3.7

XUMHUYECKUHIKCTIEPUMEHT:03HAKOMIIEHHECOOpa3iaMIMETAITIOBUCIUIABOB, MX
(U3NYEeCKUMHU CBOMCTBaMH; H3y4YCHHE pE3YIbTaTOB KOPPO3UM METAJUIOB
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocoOeHHoCTeH
B3aUMOJICMCTBUS OKCHJA KalblUs U HATpUsi C BOJAOM (BO3MOXKHO
UCIIOJIb30BaHUE BUEOMATEPUAJIOB); UCCIIEJOBAaHUE CBOMCTB JKECTKON BOJIBI;
npolecca TOpPEHMsl JKejle3a B KHUCIOpojae (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJICOMATEPHUAJIOB );[IPU3HAKOBIPOTEKAHUIKAUECTBEHHBIXPEAKIIUHHAUOHbI

(MarHus, Kauplivg, amoMuHus, uuHka, xenesa(ll) m xenesa(Ill), menu(1l);
Ha0J110/IEHUENOTTMCAHNETTPOLIECCOBOKPAITMBAHUATIIAMEHUMOHAMHUHATPHS,

Kamuss W Kajublus  (BO3MOXHO  HCIIOJIb30BaHUWE  BUJEOMAaTEpHAalOB);
uccienoBaHue aM(OTEPHBIX CBOWCTB TMAPOKCUIA aIFOMMHMSI U THAPOKCHIA
LIMHKA; pellleHneIKCIepUMEHTalbHbIX3aaunoTeMe«BaxHelnemMeranbl

HNUXCOCOANHCHU A

XUMUAMOKpYXKaromascpeia

4.1

HoBsie maTepuansl 1 TeXHOJIOTMU. BeliecTBa U Matepualibl B MOBCEIHEBHOM
JKU3HA yesnoBeKa. XMMHSU310pOBbe. be3omacHoencnonp30BaHHEBENIECTBU
XUMHUYECKUXPEAKITUHBOBITY. [ [epBasimoMOIIBIIPUXUMUYECKUX0KOTaX 1

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  T'PAMOTHOCTH.  XUMHUYECKOE  3arpsA3HEHHE
okpyxatomericpe sl [JIK. PonbXuMHMBpEIIEHUMIKOIOT HUECKUXITPOOIIEM.
[TpupoAHBIENCTOYHUKUYTIICBOA0POI0B( YT OJIb, IPUPOAHBINTA3,HEPTH ),

IPOIYKTHIMXIIEPEPAOOTKH, UXPOIbBOBITYUTPOMBILIUIEHHOCTH

4.3

XUMUYECKUNIKCIIEPUMEHT: U3y4eHHE00pa31l0BMaTEpUAIOB(CTEKIIO, CTIIIaBbI

MeTaJ'IJ'IOB,HOJ'II/IMCpHBICMaTepI/IaJ'IBI)




TEMATHYECKOEIIVIAHUPOBAHHUE
8 KVIACC

KoaunuecTBo 4acoB

Ne HaumeHoBaHuepas3ae/i0BU yekTpoHHBbIe(HU(POBHIE)
n/n TeM MPOrpaMmabl Bcero Korrrposbbie Tpaxriecikue o0pa3zoBaTe/ibHbIEPeCypPChI
padoThI padoThI
Pazgeal.llepBoHavyaibHbIeXUMHYECKHETIOHSATHSA
XUMHUsS—Ba)kHas10071aCcTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
MPaKTHYECKONICATEILHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemecTBanxummnueckue 15 1 bu6moreka [IOK
peakiu https://m.edsoo.ru/7f41837c
Hroro nmopazaeny 20
Pa3znen2.BaxHeimenpeacTaBUTeJTMHEOPraHMYeCKUXBEIECTB
21 Bosznyx.Kucnopoa.Ilonsitue 6 1 bu6mmoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
29 Bopopon.Ilonarueo kucinorax 8 1 bu6moreka [IOK
U COJIAX https://m.edsoo.ru/7f41837c
23 Bopna.PactBopsl.IlonsTreo6 5 1 1 bu6mmoreka [JOK
OCHOBAHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIEKJIACCHI 11 1 1 bubmuoreka [JOK
HEOPraHNn4eCKUXCOCANHEHUI https://m.edsoo.ru/7f41837c
Hroro nopasneny 30

Pazpnen3.llepuoanueckuniizakonullepuoanyeckascucremaxumudecknxyiemMenTopl.MU.MengesneeBa. CtpoeHueaToMmoB. XuMu4eckast

c¢BA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbLHbIE peakuuun



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

[TepuonnueckuiizakOH!
[Iepuoanueckasicucrema

3.1 xuMuaecknxanementos/l. M. 7 Brbmiorexa LIOK
https://m.edso0.ru/7f41837¢c
MenneneeBa.Ctpoenue
aToMa
XUMUYECKASCBI3b.
3.2 OKHCIUTETBHO- 8 Bubmiorexa LIOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBHTCIIbHBICPCAKIINN
bu6mmoreka [{OK
Hroro nopasnexny 15 https://m.edscg.ru/7f41837c
PesepBHOEBpems 3 Bubmorexa HOK
https://m.edso0.ru/7f41837c
OBIIEEKOJIMYECTBOYACOB I10 68

I[TPOTPAMME



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

9 KJIIACC

KosnnyectBo yacos DJIeKTPOHHbIE
HaumenoBaHuepa3saeoBuTemM uu@poBbIe
Neni/m P Konrpoabubie | Ilpakruyeckue (1ucbp )
NMPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Paszpenl.BemecTBOMXMMHYECKHE PeaKIMU
11 [ToBTOpEHue u yriydrienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIXpa3Iei0BKypca8kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKHUX 4 bubmuorexa [JOK
' peaknuit https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS AUCCOITHALIHS. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUEPEaKITUHBPACTBOPAX https://m.edsoo.ru/7f41a636
Hroro nmopazaeny 17
Pa3nen2.Hemera/uibInMX COeIMHEHUS
21 OO6mrasxapakTepuCTUKAaXUMHIECKUX 4 1 bubmuoreka [JOK
' anemeHToB VIIA-rpynmsl. "amoreHst https://m.edso0.ru/7f41a636
06
22 vewerrosViArpynmm Cepané ; buGmonexa LIOK
' PYHHRLE-EP https://m.edsoo.ru/7f41a636
COCJIMHEHUS
25| sreeronvAapmAsorgostop x| 7 ;| Bumore LOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0masxapakTepruCTUKAXUMUYECKUX
bu6mmoreka [JOK
2.4 IVA- LY 8 1 2
aneMeHTVOB TPYIHEL SICpoA 1 https://m.edso0.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro nopaszneny 25



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

Pa3zgen3.MeTasILIMUX COEAMHEHUS

bubnuorexa [JOK
1 06 i 4
’ e https://m.edsoo.ru/7f41a636
3.2 B 7 16 bubnuorexa [JOK
. AXKHCUIIIHNEMETAJIJIBIN UX COCAUHCHU S https://m.edSOO.ru/7f41a636
Wroro nmopazueny 20
Pasznend. Xumusinokpy:kawinascpeaa
4.1 B 3 bubmorexa [IOK
. CIICCTBANMMATCPHUAJIBIB)KU3HN YCJIOBEKA https://m.edSOO.ru/7f41a636
Wroro mopazueny 3
bu6mmoreka [IOK
PezepBHOEBpEeMS 3

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

OBIIEEKOJIMYECTBOYACOBIIO ITPOI'PAMME

68



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




IHOYPOYHOEIIVIAHUPOBAHHUE

8 KUIACC
KoauuecTBo yacoB Jlata msyuens DJIEeKTPOHHBbIE
Ne uudgpoBbie
Temaypoka IIpakTuyec | miaH daxr bp
n/u KOHTpoJu,H oﬁpasonaTeﬂbﬂme
Bcero KHepadoThl
bie padoThI pecypcnl
IIpeamer xumun. Posb Xxumun B bubmorexa HOK
1 PeR ' 1 https://m.edso0.ru/ff0d210
JKU3HUYeI0BeKa. TeanuBeniecTna c
[ToHsATHEOMETO TAXITO3HAHUSB XUMHH bubmmorexallOK
2 A 1 https://m.edsoo.ru/ff0d227
€
H:;ajmqecig;:)pzszaNe 1 «HpZBI/IJ'Ia BuGmorexa LIOK
ThI B JT TOPUU U TTPUEMBI
3 P paTop P 1 1 https://m.edsoo.ru/ff0d23d
oOpareHusc 1a00paTOPHBIM c
00opyI0BaHUEM B
bu6mmoreka [JOK
4 eBelle ecu.C S
4 MCTRICEEL CTBaHvCM CHHOCODH 1 https://m.edsoo.ru/ff0d26¢
paszaeneHus cmeceit N
[IpakTrueckaspadboraNe2 bubnnorexal [OK
5 «Pasnenennecmeceii(HanpumMepe 1 1 https://m.edsoo.ru/ff0d28c
OUYHCTKU TTOBAPEHHOU COJIH)» 8
bu6mmoreka [JOK
6 ATOMBIN MOJIEKYJTBI 1 https://m.edsoo.ru/ff0d2a6
c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

XUMHUYCCKUEITIEMCHTHI. 3HAKU

bubmuorexal [OK

7 https://m.edsoo.ru/ff0d2be
(CUMBOJIBI ) XUMUYECKUXDIIEMEHTOB 3
bub6mmoreka [{OK
8 ITpocThICUCITOKHBIE BEIIIECTBA https://m.edsoo.ru/ff0d2a6
C
bu6mmorexal [OK
9 ATOMHO-MOJICKYJIIPHOCYUCHUE https://m.edsoo.ru/ff0d2d5
0
3:KOeIZHOC”;?ﬂHCT]3ea;C(;CTZ)Ij)a . BuGmorexa LIOK
B TB. HMHNUYCCKaid MVyJla.
10 B PMY https://m.edsoo.ru/ff0d2ea
BaJ'IeHTHOCTI)aTOMOBXI/IMI/I‘IeCKI/IX o
3JIEMECHTOB -
OTHOCHUTENbHAs aTOMHAs Macca bubmmorexa HOK
11 ) https://m.edsoo.ru/ff0d323
OTHOCHUTETBHAIMOJICKYISIpHAsIMacca c
MaccoBasgnoIIXuMHAYECKOTO bubmoreral [OK
12 A https://m.edsoo.ru/ff0d350
3JIEMEHTA B COEMHEHUH c
KomuuecrBosentecrsa. Moib bubmotera [IOK
13 H ’ ’ https://m.edsoo.ru/ff0d52
MousipHast macca
30
o bubmuorexal [OK
N3UYECKUENXUMHUYECKUEABICHUSL.
14 surecine CCRUCABIC https://m.edsoo.ru/ff0d37f
XuMudeckas peakius 3
- bu6mmoreka [JOK
15 PHIHAKIIYCITOBIATPOTCRATHA https://m.edsoo.ru/ff0d3al

XUMHUYCCKUX peaKHI/Iﬁ

6



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

3aKOHCOXPaHEHUSIMACCHIBEIIECTB.

bubmuorexal [OK

16 https://m.edsoo.ru/ff0d3b8
XHAMHUYECKUE YPAaBHEHUS 8
BoraucieHuskomaecTBa,MacChl bub6mmoreka [{OK

17 BEIIIECTBA M0 YPAaBHCHUSIM https://m.edsoo.ru/ff0d570
XUMHUYECKUX PEaKINi 8
KnaccudukanusxumMmmuaeckux bubnuotexal [OK

18 peakIuii(CoeMHEHHS, PA3I0KEHHS, https://m.edsoo.ru/ff0d3f3
3aMeInieHus, 0OMeHa) 4
M. B. JIoMOHOCOB — y4€HBIii- bubmuorexa [JOK

19 sHimknoneauct.O0ooneHnen https://m.edsoo.ru/ff0d40c
cUCcTeMaTu3anys 3HaHu! 4

20 KonTtponsnaspadoraNel moteme ﬁgggﬁ:iigﬁi £0d429
«BemecTBauXuMHUECKHUE PEAKIMM» 0
Bo3nyx — cMech razos. CocraB bu6mmoreka [IOK

21 Bo3yxa. Kucinopo—aneMeHTn https://m.edsoo.ru/ff0d44
npocroeseniecTBo.O30H 8e
OHU3NYECKUENXUMUUECCKHUECBONCTRA bu6mmoreka [JOK

22 KHCIOpoa (peaKui OKUCIICHHS, https://m.edsoo.ru/ff0d461
ropenue).[TorsiTHe0O00KCHIAX 4
CriocoOsl moTyueHus: KUCIopoia B bu6mmoreka [JOK

23 71a00paTOPHHHUIIPOMBIILICHHOCTH. https://m.edsoo.ru/ff0d49
[IpumenennexkucIopoa 7a
Tennooidexkrxnmuyeckoi BuGmorexa 1IOK

24 PEAITHIT, TOHATHE © https://m.edsoo.ru/ff0d479

TCPMOXUMHUYCCKOMYpPABHCHNU,9K30-
HUOHAOTCPMUYCCKUXPCAKITUAX

0



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

TornmBo(HedTh,yronpuMeTan).

bubmuorexal [OK

25 3arpsi3HEHUEBO3/1yXa,CII0COOBIETO https://m.edsoo.ru/ff0d4c4
MPEIOTBPAILICHUS a
[IpaktuyeckaspadboTaNe3moreme bubnuorexa [JOK

26 «[Tonydenue u cobupanue https://m.edsoo.ru/ff0d4ae
KHCIIOPO,/1a, N3yICHUEETOCBONCTRY 2
Boaopon—>aneMenTu npocroe bubmiorexal{OK

27 https://m.edsoo.ru/ff0d4dd
BeniecTBo. Haxoxaenues npupome 0
OU3NIECKUENXUMHUYECKUECBONCTRA bubmmorexa LOK

28 https://m.edsoo.ru/ff0d4dd
BoJiopoJia. [IpumeHeHne Bogopoia 0

bu6mmoreka [IOK
29 [TOHATHEOKHCIOTAXMCOISIX https://m.edsoo.ru/ff0d50d
2
CrocoObIToTy4eHUSBOIOPOIAB Bubnuorexa LIOK

30 https://m.edsoo.ru/ff0d4d

nabopaTopuu
do
[IpakTnueckaspadoraNedmoreme bubnuoreka [JOK

31 «[TonydeHrencoorpaHneBo10poia, https://m.edsoo.ru/ff0d4f4
W3Y4EHHUE ero CBOMCTBY 2
MounspHbIi06BEMTa30B.3aK0H Bubmiorexa LIOK

32 https://m.edsoo.ru/ff0d54
ABorazipo

2e
Brrunciienuss 00b€mMa, KOIU4YecTBa bu6mmoreka [JOK
33 BEIIIECTBA rasa 1o ero M3BECTHOMY https://m.edsoo.ru/ffod55a

KOJIMYECTBYBEILIECTBAUIN 00BEMY

0
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

BeruucineHns1006EMOBra3oBIo

bubmuorexal [OK

34 YPaBHCHUIO PEAKIIMU Ha OCHOBE https://m.edsoo.ru/ff0d570
3aKOHA00bEMHBIXOTHOLIICHUITa30B 8
Du3NICCKNCHXUMHUUCCKIECBOICTBA bubmmorexa LHOK

35 https://m.edsoo.ru/ff0d587
BOJIBI

a
CocraBocHoBanwuii.ITo €00 bubmmorexallOK
TaBocHOBaHM1. [ToHsTH

36 https://m.edsoo.ru/ff0d59e
WHJIUKATOpax 9
B .

HZ?:IK aIe(Eiif:Zg:;::; CHHEIC bubmmorexa [IOK

37 N B https://m.eds00.ru/ff0d5hd4
pacTBOpbl. MaccoBasiIOISBEIIECTBA B 0
pactBOpeE N
Hl?[aKTiqzcxaeﬂpafonNgjn((:TeCMe BuGmorexa LIOK
«IIpurotoBneHu TBOPOB

38 P . P up . https://m.edsoo.ru/ff0d5eb
omnpenenEHHoMaccoBOA0ICH a
pPacTBOPEHHOTO BEIIECTBA» -

bu6mmoreka [JOK
K 6oTaNe2

39 OHTPOJIEHAAPADOTANS ZNOTEME https://m.edsoo.ru/ff0d634
«Kucnopoa.Bogopoa. Boga» 2
OKCHJIBI:COCTaB,KJIaCCH(PUKALIHAS Bubmuorexa LIOK

40 AR ’ e, https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa

4e
[Tony4yeHnEen XMMUYECKUECBOMCTBA bubnuoreka [IOK
41 KHMCIIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664

aM(pOTEPHBIX OKCUIIOB

€



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d587a
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https://m.edsoo.ru/ff0d59e2
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https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

OcHoBaH#MsI:COCTaB,KIIaCCH(PUKAIHS,

bubmuorexal [OK

42 https://m.edsoo.ru/ff0d67c
HOMEHKJIaTypa a
IlonydeHHENXUMHUYECCKHUSCBOMCTBA bubmmorexa LHOK

43 ATYHCHHS https://m.edsoo.ru/ff0d67c
OCHOBaHHUI

a
T — bu6mmorexal [OK
HCIIOTHI:COCTaB ndukarus

44 T e T, https://m.edsoo.ru/ffodfee
HOMEHKJIaTypa 2
IonydeHnENXNMMHUYIECKHUSCBOMCTBA bubmmorexa [IOK

45 ya https://m.edsoo.ru/ffodfee
KHUCJIOT

2
Comnu (cpennue): HOMEHKIATypa, bubmuorexa [JOK

46 CIIOCOOBIMTOTYYEHUS, XHMUIECKHE https://m.edsoo.ru/00ad94
CBOICTBa 74
I1 6oTtaNe6.P
IRA———————— Bubaotexa LIOK

47 P A https://m.edsoo.ru/00ad9b
«OCHOBHBICKJIACCHIHEOPraHUIECKIX 7¢
COCIMHEHUI —
['eneTnueckascBA3bMEXKAY Kilaccamu bu6mmoreka [JOK

48 HEOPraHU4eCKuX https://m.edsoo.ru/00ad9a
COEIMHEHUN 50
0606 bubmuorexal [OK

HHEUCUCTEMaTU3aIUs
49 © Hvle erenete >att https://m.edsoo.ru/00ad9c
3HAHUH
b2
KonTponpHas padota Ne3 o Teme bubnuoreka [IOK
50 "OCHOBHBIEKJIACCHIHEOPraHUYECKHX https://m.edsoo.ru/00ad9e

coenuHeHun"

la
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https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

[TepBBICTONBITKUKIIACCU(DHKAITH

bubmuorexal [OK

51 XHUMHYECKUX3IeMeHTOB. [ToHsATHEO https://m.edsoo.ru/00ad9ff
TPYIIIaxX CXOAHBIX AJICMEHTOB a
IlepuoauueckuitzakoH!

HegnoiﬂquKaﬂCI/ICTGMa Bubnuorexa LIOK

52 https://m.edsoo.ru/00ada5
xuMmudeckuxaaemeHToB . M. 2
Menpeneesa o

bubmmoreka [{OK
53 [Tepuoap1, rpyIIIBI, TOATPYIIIEI https://m.edsoo.ru/00ada5
2c
CrpoenneatomoB.CocTaBaTOMHBIX bubmmorexa LIOK

54 https://m.edsoo.ru/00ada3

anep. N3oTonsl
42
CtpoeHne MeKTPOHHBIX 000JI09eK bubmuorexa [JOK

55 aTroMoBajieMeHToBIlepro quuecKoi https://m.edsoo.ru/00ada6
cucremsl JI. 1. Menneneesa bc
XapakTepuCTUKaXUMHUECKOTO BuGmorexa [OK

56 SHeMeHTanoero? OJIOCHIIOB https://m.edsoo.ru/00ada8
[Tepuonuueckoricucreme/l. . 24
MenneneeBa —
3nauenue [leproauyeckoro 3akoHa BuGmmorexa [OK

57 HﬂﬂpagBmmHaym?Hp%KmKH'I[' https://m.edsoo.ru/00ada9
N.MenpaeneeB—yu€Hblii,lIearoru 6e
IrpaxJaHuH T
O06o0meHencucTeMaTH3aIus bubmuoreka [JOK

58 3HaHwmii / Beepoccuiickast https://m.edsoo.ru/00adb3

IIpoBepoYHasipaboTa

3c
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https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

KontponsHaspabotaNednoteme
«Ctpoennearoma. XuMU4ECKast

bubmuoreka [JOK

59 . https://m.edsoo.ru/00adb4
cBsi3b» / Beepoccuiickas 36
MpoBepoOYHaspaboTa o
DNEeKTPOOTPHULIATEILHOCTEATOMOB bubmorexa [TOK
60 pOOTPHI https://m.edsoo.ru/00adaa
XAMHAYECKUX IEMEHTOB b8
bubmmoreka [IOK
61 MNoHHAIXUMHUYECKAICBI3h https://m.edsoo.ru/00adac
34
KoBaneHTHasIOIApHAIXUMHUYECKAS bubmorera [IOK
62 P https://m.edsoo.ru/00adaa
CBS3b
b8
KoBanenTHasHenonapuas bubmmorexa HOK
63 p https://m.edsoo.ru/00adaa
XAMHUYECKAs CBA3b
b8
bu6mmorexal [OK
64 CreneHbOKUCICHUS https://m.edsoo.ru/00adae
28
OXUCIUTENIBHO-BOCCTAHOBUTENIHLHBIE bubmorera [IOK
65 https://m.edsoo.ru/00adb0
peaKiuu
76
bubmnorexal [OK
66 OKXKUCIIUTEIINN BOCCTAHOBUTEIN https://m.edsoo.ru/00adb0
76
OO6o01IeHre 1 cucTeMaTrU3aIus bubmuoreka [JOK
67 3HaHuinotreMe«CTpoeHneaToMa. https://m.edsoo.ru/00ad9c

XUMUYECKas CBA3bY

b2



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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0O0600uIeHUECUCTEMATA3ALIUSA
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bubmuorexal [OK
https://m.edsoo.ru/ff0d61c
6

OBILIEEKOJIMYECTBOYACOBIIO
[TPOTPAMME
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https://m.edsoo.ru/ff0d61c6
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9 KJIIACC

Jlara usydeHus

KoanuecTBo yacoB DJIEeKTPOHHBbIE
Ne nudpoBbie
Temaypoka IMpakTnu op
n/n KoHTpoJbH o0pa3oBare/ibHbIE
Bcero ecKue
ble padoThI pecypcsbl
padoTsl
Ilepnoandeckuii3akoH.
Hep oﬂ ecKas cHCTeMa bubmmoreka [{OK
HOIAYECKasi CHCTEM
1 pros 1 https://m.eds00.ru/00adb5
xuMudecknxaaemenToB /. M.
9e
MenneneeBa
3aKOHOMEPHOCTHBU3MEHEHUHN bubnuotexal [OK
2 CBOMCTBXUMHUYECKHUXIIEMEHTOB 1 https://m.edsoo.ru/00adb6
MEPBBIX TPEX MEPUOIOB b6
Knacenuia OMCHKIATVDa bu6mmoreka [IOK
HPUKAITUITHOMCHKIAT
3 1 P 1 https://m.edsoo.ru/00adb7
HEOPraHMYECKHX BEIECTB 02
B ecKoi bu6mmoreka [JOK
HJIBIXUMHAYECKONCBA3UUTHUIIBI
4 g . 1 https://m.edsoo.ru/00adba
KPUCTAJUTMYECKUX PEIIETOK 6
KontponsnaspaboraNel moteme
5 «[ToBTOpEeHuenyriyodIeHe 1 1
3HAHMMOCHOBHBIXPA3/IeIOBKypca 8
KJ1acca
K 0 bu6mmoreka [JOK
nTacCH(UKAIUIXUMUICCKUAX
6 . 1 1 https://m.edsoo.ru/00adbc
peaKuinopa3InIHBIMITPU3HAKAM b0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

[ToHATHEOCKOPOCTH XUMUYECKOU

bubmuorexal [OK

7 peakiun. [IoOHITHEOTOMOTEHHBIXH https://m.edsoo.ru/00adbe
TeTePOreHHBIX PEaKITHIX 9a
IToHATMEOXUMHUYECKOM
paBHOBeCHU.DAKTOPHI, BIUSIOLINE bubnuorexa [JOK

8 HACKOPOCThXUMHUUECKONPEAKINH U https://m.edsoo.ru/00adc2
MOJIOYKEHHUE XUMUYCCKOTO 8c
paBHOBECHS
OKuCIUTEITBHO- bubnuotexa LIOK

9 https://m.edsoo.ru/00adca
BOCCTaHOBHTEIbHBIEPEAKIINT de
TeopusdIeKTpOIUTHIECKON bubnnorexal [OK

10 nmucconnannu. CHibHBIEHCIA0bIe https://m.edsoo.ru/00adcd
AIEKTPOJIUTHI 68

bu6mmoreka [IOK
11 HouHbIeypaBHEHUSPEAKIHH https://m.edsoo.ru/00add4
48
XI/IMI/I‘IGCIiI/IeCBOI/ICTBaKI/ICJ'IOTI/I ) BuGmiorexa LIOK

12 OCHOBaHI/II/IBCBCTCHpeI[vCTaBJ'ICHI/II/I https://m.eds0o.ru/00adds
00 3JIEKTPOJIMTUICCKOU 48
JUCCOIMALIAN -
XUMHYECKHECBOMCTBACOICIB bubnuorexal [OK

13 CBETE IPEACTAaBICHHIA 00 https://m.edsoo.ru/00add8
ANIEKTPOITUTUICCKO N AU CCOIIHAIIH b2

bu6mmoreka [JOK
14 [TonsiTueoruaponmse couen https://m.edsoo.ru/00add9

d4
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https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

0O0600uIeHUECUCTEMATA3ALIUSA

bubmuorexal [OK

15 . https://m.edsoo.ru/00addd
3HAHUI 12
[IpakTuyeckaspadboTaNel. bubnuorexa [JOK

16 «PerreHneIKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbf
3aa9» a
KonTtponsHaspaboraNe2noteme BuGmiorexa LIOK

17 (OMEKTPOIHTIHECKas https://m.edsoo.ru/00adde
qucconranus. XuMHYECKue
pEaKIuy B pacTBOPAX» <0
OO6mrasixapakTepruCTUKAraioreHOB. bubnuorexa [JOK

18 XUMHUYECKUECBONCTBAHAIIPUMEPE https://m.edsoo.ru/00addf
xJiopa e2
XnopoBogopoa. CossiHasi KACIOTa, bu6mmoreka [IOK

19 XHUMHUYECKHECBOMCTBA, OTyYECHHUE, https://m.edsoo.ru/00adel
MIPUMEHEHNE 04
[IpakTnueckaspadoraNe2moreme bubmuorexal [OK

20 «[TomyueHreCOMTHONKHCIOTHI, https://m.edsoo.ru/00ade3
n3yueHHe e€ CBOHCTB 48
Brrunciienus 1o ypaBHEeHUSIM bubnuorexa [IOK

21 XUMHYCCKUXPEAKIIHM,eCITHOTUH https://m.edsoo.ru/00ade4
M3PEareHTOBIaHB U30bITKE 88

bubnuorexal [OK
29 OO0masxapakTepruCcTUKadIEMEHTOB https://m.edsoo.ru/00ade6
VIA-rpynmst
4a
ANIOTpONMHBIEMO AU PHUKAITUHCEPHI. Bubmorexa LIOK
23 https://m.edsoo.ru/00ade6

Haxoxnenue cepsl u €€

4a
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https://m.edsoo.ru/00addec0
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https://m.edsoo.ru/00ade104
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https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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COCIMHEHUI B IIPUPOJE.
XHMMHUYECKUECBONCTBACEPHI

CepoBoa0po1, CTpOCHHUE,

bub6mmoreka [{OK

24 (U3NICCKUECUXUMUYECKUE https://m.edsoo.ru/00ade8
CBOliCTBA 02
Oxcuppicepsl. CepHasKUCIOTA, bubnnorexa [JOK

25 bu3MUECKre U XUMUYECKUEC https://m.edsoo.ru/00adea
CBOMCTBA,IPUMEHEHNE 28
XHUMHUYECKUEPEAKIINH, JIEKAIINEB
OCHOBE HpOMI)IIHJ'IvCHHOFO crocoba BuGmorexa LIOK

26 TIOTYHCHIA CEPHOH RUCTOTEL https://m.edsoo.ru/00adec
XUMHUYECKOe3arps3HEHHE 8a
OKpY)Karollen cpeibl o
COEJIMHEHUSIMHU CEPbI
BrruncneanemaccoBonon bubmorera [IOK

27 https://m.edsoo.ru/00adec
BBIXOJIa MPOJIyKTa peakiuu 8a
OO01asxapakTepruCcTUKadIEMEHTOB
VA-rpynnel. A3or, bubmuoreka [JOK

28 pacrnpocTpaHeHUEBIIPUPO/IE, https://m.edsoo.ru/00adeea
(buznueckue 1 XuMU4ecKue 6
CBOICTBa
AMMHMaK, ero pusndeckue u bubnunoreka [JOK

29 XUMHUYECKHECBOWCTBA, TOTYUCHHUE https://m.edso0.ru/00adf00
Y IpUMEHEHHE 4
[IpakTueckaspaboraNe3moteme bu6mmoreka [JOK

30 «[TomyyeHneammmaxa,u3ydeHue https://m.edsoo.ru/00adfl

€r0 CBOMCTB»
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https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

A3oTHasKHCI0TA,eEhU3NIECKUEH

bubmuorexal [OK

31 9 https://m.edsoo.ru/00adf30
XHUMHYECKHE CBOMCTBA 6
Hcnosib30BaHre HUTPATOB U COJICH
aMMOHUSIBKaY€CTBEMHUHEPAIbHBIX bubnuorexa [JOK

32 ynoopeHuii. XuMUUECKoe https://m.edsoo.ru/00adf51
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl 8
COCTMHEHUSIMUA30Ta
®docdop. Oxcua pochopa (V) u bubnuoreka [JOK

33 bochopraskuciaoTa, pu3HUCCKIEH https://m.edso0.ru/00adf68
XUMHUYECKUE CBOMCTBA, MOTYYECHUE a
Hcnons3oBannedochaToBB KauecTBe BuGmorexa LIOK

34 MHHepaﬂHjHX https://m.edsoo.ru/00adfc2
ynoOpeHuit. 3arpsizHeHue 0
npupoHoiicpenpidhochaTaMmu -
Yraepoa,pacnpocTpaHeHUEB bubmuorexa [JOK

35 npupoje, Gu3nyecKue u https://m.edsoo.ru/00adfd
XMUMHYECKHECBONCTBA 9c
Oxcuaplyriaepoaa, ux(pu3ndeckue u
XUMHUYECKHE CBOMCTBA. bubmuoreka [JOK

36 DKOJIOTHYECKHETPOOIEMBI, https://m.edsoo.ru/00adfeb
cBsizaHHbIecokcuaomyriepoaa (1V) e

bu6mmoreka [JOK
37 VYTOIBHASKUCIOTANEECOH https://m.edso0.ru/00ae00
6¢
38 [IpakTueckaspadboraNednmoreme ﬁ;ls;l;(r);zzzgfi 1003602

"[lony4eHune yriaekucioro rasa.

7e



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

KauectBenHnaspeakuusaaa
KkapOoHar-uoH"

[lepBoHauanbHBICTIOHATHS 00

bub6mmoreka [{OK

39 OpraHUYEeCKUXBEIIECTBAXKAKO https://m.edso0.ru/00ae05

COCIMHEHUSIX yTiepo/ia 4e
bu6mmoreka [IOK
40 KpemuwuiinerocoemmueHus https://m.edsoo.ru/00ae08
Oa

[TpakTuueckas padota Ne 5.
P;)HIGHI/IGZ)KCHeII:I/IMeHTaJIBHBIX bubmmorexa [IOK

41 y https://m.edsoo.ru/00ae0bf
3a7a4 o teme «BaxkHelmnine
HEMETAJLTBIMUXCOCTTHCHIS 2
KonTtponsnaspaboraNe3noteme bubmuorexa [JOK

42 «BaxHeHmneHeMeTaIbInuX https://m.edsoo.ru/00ae0e
COEIMHEHUS 18
OO6muras xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB — BuGmorexa [OK

43 MeTaioB.MeTauinyecKasicBI3b1 https://m.eds0o.ru/00ae10
MeTaJin4yeckasi Kpucrauindeckas 3
pemérka. Gu3nyecKue CBOMCTBa —
METaJJIOB
XUMHYECKUECBOMCTBAMETAJIIOB. bubnuorexal [OK

44 DIEKTPOXUMHUYECKUHPS https://m.edsoo.ru/00aell
HaMpsKEHUH METaJIOB 56
OO11re cnocoObl MOTyYeHus
MeTaioB.CrinaBel. BeruncieHus bu6mmoreka [JOK

45 M0 YPaBHEHUSAM XUMUYECKUX https://m.edsoo.ru/00aell

peakuuii,eCclIMOAMHNA3 pEarcHTOB
COJIEPKUTIIPUMECH

56



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

bubmuorexal [OK

46 [ToHATHEOKOPPO3UU METAILIOB https://m.edsoo.ru/00ael2
78
bub6mmoreka [{OK
47 [leno4HbIe METAILIBI https://m.edsoo.ru/00ael4
b2
Oxe oxe . . bu6morexal [OK
KCUIBIMTHAPOKCUILIHATPUSHA KaJIHS]
48 ABIHTUAPOKCUIBIHATD https://m.eds00.ru/00ae14
b2
[[lerouHO3EMETBHBIEMETAIITBI— Bubnuorexa LIOK
49 T . . . . https://m.edsoo.ru/00ael5
KaJbIUA ¥ MarHui
e8
bu6mmoreka [IOK
50 Bakneiimmecoe1uHeHUSIKATbLINS https://m.edsoo.ru/00ael5
e8
51 O0600mmeHenCUCTEMATH3AIIHS
3HAaHUM
K SbLed bu6morexal [OK
CTKOCTBBOIBIUCITOCOOBI
52 A https://m.edsoo.ru/00ael8
yCTpaHEHUs
86
[IpakTnueckaspaboraNebmoTeme bubnnorexal [OK
53 "YKECTKOCTHBOIBIMMETO IBIEE https://m.edsoo.ru/00aelae
ycTpaHeHus" 8
bu6mmoreka [JOK
54 AFOMUHHIA https://m.edsoo.ru/00aelc
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https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

AMbOTEpHBIECBOMCTBAOKCHIAH

bubmuorexal [OK

55 https://m.edsoo.ru/00aelc

THJIPOKCHIA 64
bub6mmoreka [{OK
56 Kerneszo https://m.edsoo.ru/00aeld
86

OXCHIBI, THIPOKCHIBIUCOITH bubmmorexallOK

57 ’ https://m.edso0.ru/00ae35
xenesa (II) u xxeneza (I1I) o6

58 O0600meHenCUCTEMAaTH3AIIHS
3HAHHH
IIpaxkTuueckas padora Ne 7.
PepmeHHeaxcneII))HMeHTanLme bubmmorexa LOK

59 . https://m.edsoo0.ru/00ae3d
3aja4 1o teme «BakHenme o8
METaJUTBINAXCOCTUHEHUS
Brruucienus mo ypaBHEHHUSIM
XUMHUYECKUX PEaKIUi,eCiTi OJINH BuGmorexa [OK

60 M3 PCATCHTOB J1aH B H3OBITICC HIIH https://m.edsoo.ru/00ael7
COL[@p)KI/I}“HpI/IMCCI/I.BI)I‘II/ICJ'ICHI/I}I 50
MacCOBOI0JIUBBIXOAAPOTYKTA —
peakuuu

61 O00011IeHUENCUCTEMATHU3ALIUS
3HAHUH
KontponsHaspabotaNednoteme

62 «BaxxHenIeMeTaIIBINIX

COCOUHCHU A



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

BemecrBaumarepuasis

bubmuorexal [OK

63 N 1 https://m.edso0.ru/00ae3f5
ITIOBCCIHCBHOMXN3HNUYCIIOBCKA 0
< bub6mmoreka [{OK
64 HMH%CKOG? ArpAsHenne 1 https://m.edsoo.ru/00ae42
OKpYKaroLIEn CpeJibl 70
Po et bu6morexal [OK
b XUMHWHU B 111(S)50%0%1
65 T p 1 https://m.edsoo.ru/00ae42
9KOJIOTMUECKUXITPOOIEM 20
O0001IEHuENCUCTEMATH3AITHS bubmorexa [OK
66 Hul I 1 https://m.edsoo.ru/00ae0d
3HAaHUU
Oa
O000IIEeHuENCUCTEMATH3 AN S bubmorexa IOK
67 H“l 1 1 https://m.edsoo.ru/00adb3
3HAHUN
3c
O606meHIe . bu6mmoreka [IOK
68 © H“l HACHCHCTEMATHSAII 1 https://m.edsoo.ru/00ad9c
3HAHHUHU
b2
OBIIEEKOJIMYECTBOYACOBIIO 68

I[TPOT'PAMME
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HNPOBEPAEMBIEHAOI' OJIIOXUMHNUTPEBOBAHUAKPE3YJIbTATAM
OCBOEHHUSAOCHOBHONOBPA3OBATEJbHOUIIPOT PAMMBIOCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsieMmbleTpeGOBAHUAKIIPEAMETHBIMPE3YIbTATAM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPOrpaMMbIOCHOBHOT000111er000pa3zoBanussHaocHOBePI'OC

1

[Ipencrasnenue:

11

0 TI03HAaBAa€MOCTH SIBICHUM NPUPOJbl, TOHUMAaHUE OOBEKTHUBHOM
3HAYUMOCTH OCHOB XMMHMUYECKON HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0Iel KyJabTyphl U MPAKTUYECKOU
JeATEIbHOCTHUYEIIOBEKaBYCIIOBUAXCOBPEMEHHOT000IIECTBA;

IMOHUMAHUEMECTAXUMHUHNCPCAUAPYTUXCCTCCTBCHHBIX HAYK

1.2

OHAYYHBIX METOIaXITO3HAHHUS,BTOMYHNCIIEIKCIIEPUMEHTATHHBIXU
TEOPETHYECKUX METOJAaX HWCCIEAOBAHUS BEIIECTB W U3yYCHUS
XUMUYECKUXPEAKITNN ; YMEHUEUCTIONH30BaTHMO 1T IS

06’b${CHeHI/I${CTp0eHI/IHaTOMOBI/IMOJ'IeKYJ'I

13

0 cdepax nmpodeccHoHATBHON NEATEIHOCTH, CBA3AHHBIX C XUMUEH
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha IOCTIDKEHHSIX
XUMHYECKOH HAYKH, YTO IO3BOJIUT OOYYAIOIIMMCSl paccMaTpUBATh
XUMHUI0O Kak cdepy cBoedl Oyaymed mnpodeccruoHaabHOM
NESITEeIbHOCTH M CHIeJIaTh OCO3HAHHBIM BBIOOp XHMHUHU Kak
PO QUIEHOTOTIPEIMETANIPUIIEPEX0ICHAYPOBEHBCPETHETO

001erooopa3oBaHus

BJ'Ia,Z[eHHGCHCTGMOﬁXHMquCKHXSHaHHﬁHYMCHﬂeﬂpHMCHHTB

CI/ICTGMYXI/IMI/I‘IGCKI/IXSHEIHI/Iﬁ,KOTOpaH BKJIFOYACT:

2.1

Ba)KHEHIIIE XUMHYECKHE IOHATUS. XUMHUYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa,BELIECTBO,TPOCTOCHCIOKHOEBEIIECTBO,0 JTHOPOTHASU

HEOJIHOPO/IHAsA CMECh, OTHOCUTEJIbHBIE aTOMHAs W MOJEKYJsSpHas
Macchbl, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAsT Macca, MOJIIPHBII
00BEM, OKCHJ, KUCIIOTa, OCHOBAHUE, COJb (CpeaHss), XUMUYECKas
peakuusi, peaklUMH COEIUHEHHUs, PEaKUUU pa3JOKEHUs, pPEaKIHU
3aMelleHus], peakiui 0OMeHa, TeroBoi AP(HEKT peakiuu, dK30- U
SHI0TEPMHUECKUEPEAKIIUHU,PACTBOP,MACCOBASIOIAXUMHYECKOTO

QJICMCHTABCOCANHCHUN,MACCOBAATOJISIUTIPOLICHTHAA




KOHIICHTPALUABEILECTBABPACTBOPE, A IPOATOMA,IEKTPOHHBINCION
aToMa, aTOMHasi OopOuTalib, paguyc aroma, BaJICHTHOCTb, CTEIECHBb
OKHUCJICHMs], XUMUYECKAs CBS3b, dJIEKTPOOTPULIATEIILHOCTD, IOJISIPHAS
Y HEIOJISIPHAsI KOBAJICHTHAs CBA3b, MOHHAS CBS3b, METAJLUIMYECKAs
CBSI3b,KpHCTaJUINUECKaspelIETKa(aTOMHas, HOHHAS, METAJUINYECKasl,
MOJIEKYJIIpHAsi), NOH, KATUOH, aHUOH, 3JIEKTPOJIMT U HEIEKTPOJIUT,
AIEKTPOIUTHYECKAs JUCCOLMALMS, pEeaKuyd HOHHOIO OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEaKUMU, OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHE, DJICKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHMbIE pEaKlUy,
CKOpOCTbXUMHUECKOMpeakuu, katanuzarop, IJIK,xoppo3us

MCTaJIII0OB,CIIJIaBbI

OCHOBOITOJIaralOMME3aKOHBIXUMHU N :3aKOHCOXPAHCHUAMACCHI,

2.2 nepuoanueckuiizakon/[. 1. MeneneeBa,3aKOHIOCTOSIHCTBA
COCTaBa,3aKOHABOTAPO

’3 TEOPUM  XWMHH:  aTOMHO-MOJICKYJSpHAs  TEOPHs,  TEOPHS

' AIEKTPOJUTUUECKOU TUCCOITUAITAT

3 BrnanenneocHOBaMUXUMHYECKOUTPAMOTHOCTH, BKITFOYAIOILICIA:
yMEHUE TIPaBUJIBHO UCIOJIb30BaTh HW3YYCHHBIC BEIIECTBA U
Marepuaibl (B TOM YHCJIE€ MHUHEpaJbHBIC YIOOPECHHS, METALIBI U
CIUIaBbI, TPOIYKTHI TEPEpadOTKH  MPUPOJIHBIX HCTOYHHUKOB

31 YTII€BOIOPOJOB (YIJIsl, MPUPOIHOTO raza, HeTH) B OBITY, CEITLCKOM

' XO35HUCTBE, HA IPOU3BOACTBE W IIOHMMAHHUE 3HAYCHHUS IKUPOB,
OCIIKOB,  YIVIEBOJOB  JIJIi  OpraHM3Ma  uYejoBeKa, YyMEHHUe
MIPOTHO3UPOBATHBINSIHUCBEIICCTBUXUMUICCKUXITPOIIECCOBHA
OpraHU3MYeNIOBEKaHOKPYKAIOIIYIOIPUPOIHYIO CPETY

32 YMEHHEUHTETPUPOBATHXUMUYECKUE3HAHUSCOZHAHUSMHUAPYTUX

' yueOHBIX MPEIMETOB
HaJIMYHE OIbITa pabOThl C PA3IUYHBIMU HCTOYHHUKAMU HH(POpMaLIUU

3.3 NOXUMUHU(HAYUYHASUHAYYHO-TIOMYSpHAsIIUTEPATypa, CIOBApH,
CIIPaBOYHHUKHU,UHTEPHET-PECYPCHI)
YMEHHEO0ObEKTHBHOOIIEHUBATHEUH(OPMAITUIOOBEIIECTBAX, X

3.4 NpeBpallleHUsIX W TPAKTUYeCKOM MPUMEHEHMH U yMEHHe

HCIIOJIb30BaTh €€ s peuIcHus y‘IC6HO-H03HaBaTCJ'IBHBIX 3aaa4




BH&I[GHI/IG OCHOBAMH MOHSITHMHOI'O afnmnapara 1 CHUMBOJIMYCCKOTO

SI3bIKa XUMHH JJISI COCTaBJICHUS (POPMYI HEOPraHMUECKUX BEIECTB,

4 YPaBHEHUNXUMUYECKUXPEAKLUI;0CHOBAMUXUMHYECKON
HoMmeHKaTtypel(IUPACu tpuBHuanbHO)
YMeHue oObsICHTH CBSI3b MOJIOXKEHUS 31eMeHTa B Ilepuoanueckoit
CHUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB

5 XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsj sjpa, oOliee Yucio
3JIEKTPOHOB),pacipeieICHUEMDIICKTPOHOBIOIHEPTETUYECKUM
YPOBHSMATOMOBIIEPBBIX TPEX MTEPHOIOB, KATHSHKATBIINS
IIpencraBinenne O  NEPUOJAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUXIIEMEHTOB(painycaToMa, JIeKTPOOTPUIIATETHLHOCTD ),

6 MPOCTBIX M CIIOKHBIX BEIIECTB OT TMOJIOXKEHUS JJIEMEHTOB B
[TepuoanaeckoiicucTeMe(BMaIBIXIIEPHOIAXUTIIABHBIX
MOATPYNIaxX)UAIEKTPOHHOTOCTPOCHHUS aToMa

7 YMenunexnaccupuIrpoBaTh:

7.1 XUMHYECKUEITIEMEHTBI

1.2 HEOPraHWYECKHUEBEIIECTBA

7.3 XUMUYECKUEPEAKITNH

8 YMeHHeonpeaensiTh:

81 BaJICHTHOCThUCTENEHbOKUCICHUIXUMUYECKIUXAIEMEHTOB,3aps ]

' MOHA

82 BUIXUMUYECKONCBAZUUTUIIKPUCTAIIINYECKONCTPYKTYPBIB

' COEIMHEHUSAX

8.3 XapaKTEPCPEIBIBBOTHBIXPACTBOPAXBEIIECTB(KUCIOT,0CHOBAHUN)

8.4 OKHCITUTEIbH BOCCTAHOBUTEIID

9 YMenuexapakTepu3oBaTbPU3NIECKHEMXUMUIECKHECBOUCTBA!
MPOCTHIXBEIIECTB(KUCIOPO1,030H,BOI0POI,IpaduT,anmas,

9.1 KpEeMHHIA,a30T,pocdop,cepa,Xnop,HaTpHiid, KaTii, MarHuid, KaJabIui,
ATFOMUHHH, KEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE MX BOJTHBIX PAacTBOPOB (BOJa,

9.2 aMMHMAK, XJOPOBOAOPOJ, CEPOBOJOPOMA, OKCHABI W THAPOKCHUIBI

metamnoBl-IIArpynn,amtomunus,meau(1l), nnnka, xeneza(llu

I11),oxcuabryriepona(IlulV),kpemuus(1V),azotandocdopa(lll




uV),cepsi(IVuVI),cepuucras,cepnas,a3otucras,a3oTHas,

(hocdopHas, yroapHas, KpeMHUECBASIKUCIIO TAUMX COJIH )

MPOTHO3MPOBAaTh M  XapaKTEpU30BaThb CBOMCTBAa BEIECTB B

3aBUCHUMOCTHU OT HMX COCTaBa U CTPOCHUA, IMPUMCHCHHNC BCIICCTB B

33 3aBUCHUMOCTHOTHXCBOMCTB,BO3MOKHOCTBITPOTCKAHHSI
XUMHWYCCKUXIIPEBPAIICHUMBPA3INIHBIX YCIOBHUSIX
10 YMEHUEeCOCTaBIATEMOJICKYIIIPHBICHOHHBICYPAaBHEHUS PEAKIINH,
BTOM YHCJIE:
10.1 peakuuinoHHOro oOMeHa
10.2 OKHCJIUTETHFHO-BOCCTAHOBUTEIHHBIXPEAKIIHIA
10.3 WLTIOCTPUP YIOIUXXUMUYECKHECBOHCTBAN3YUEHHBIXKIIACCOB
' (Tpynn)HeopraHuYEeCKUXBEIECTB
10.4 MTOATBEPK TAIONUXT€HETHUCCKYIOB3aMOCBI3bMEXK TYHIMHU
11 YMeHueBbIUUCHSATH(TPOBOIUTHPACUETHI):
111 OTHOCHTEJIbHYIOMOJICKYIISI PHYIOMMOJISIPHYFOMACCBHIBEIIECTB,
' MacCOBYIOIOIIOXUMUYECKOT0IEMEHTABCOECTUHEHU U
11.2 MacCOBYIO/IOJTFOBEIIIECTBABPACTBOPE,
11.3 KOJIMYECTBOBEIIECTBANETOMACCY,00beMTa30B
114 MOYPaBHEHUSIMXUMUYECKUXPEAKITUHNHAXOAUTHKOIUIYECTBO
' BElIECTBA,00bEMHUMAaCCypear eHTOBUIUIIPOTYKTOBPEAKIINU
12 Bianenne(3HaHUEOCHOB):
OCHOBHBIMM ~ METOJIaMH  HAy4YHOrOo TMO3HaHWs (HaOoJeHue,
191 U3MEpEHHE,3KCIIEPUMEHT, MO ICIMPOBAHNE) IPUN3YUCHUNBEILIECTB
' UXUMUYECKUXSIBICHUN; yMEHHECPOPMYTUPOBATHIIPOOIEMYH
IPEUIOKUTHITYTHEEPEIICHUS
122 0e30MacHONPA0OTHICXUMUYECKUMUBEIIECTBAMH, XUMHUYECKOM
' oCy10inI1a00pPaTOPHBIMOOOPYAOBAHUEM
paBUJIaMU 6€e301acHOTO oOpamienus ¢ BEIIECTBAMH,
UCTIOJIb3YEMbIMU B TIOBCETHEBHOMW JKM3HU, MTPABUIAMU MTOBEJCHUS B
123 HeNsAX cOepekeHUs! 370pPOBbS M OKPYKAIOLIEH NMPUPOAHON Cpelsbl;

INOHUMAHUEC BpCaa (OHaCHOCTI/I) BO3JICHICTBHS Ha KUBBIE OpraHnu3Mbl
OHpC)ICJ'IéHHLIXBeH_[eCTB,CHOCO6OByMeHBIJ_IeHI/I}II/I

MMPpEaAOTBPAIICHUANXBPCIAHOTO BO3/ICHCTBUS
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Hannune MPAKTUYICCKUXHABBIKOBIINIAHUPOBAHUANOCYIICCTBIICHUA

CICAYIOMUXXUMHUYCCKUXOKCIICPUMCHTOB!

13.1

HN3Y4YCHUC u OIIMCaHucC (1)I/I3I/I‘-I€CKI/IX CBOICTB BCHICCTB,
O3H3KOMHGHI/IGC(1)I/I3I/I‘-ICCKI/IMI/II/IXI/IMI/I'-ICCKI/IMI/ISIBJICHI/ISIMI/I;OHI)ITI)I,

WJUTIOCTPUPYIOLIUE MPU3HAKUA MPOTEKaHU XUMUYECKUX PEeaKIUid

13.2

M3ydeHnecroco0oBpaseneHusIcMecein

13.3

IOJly4eHUE KHCIOpOJa M M3y4eHHE €ro CBOMCTB; IOIy4EHUE
BOJIOPOJIa U U3y4EHHE €r0 CBOICTB; MOJydEHUE YIJIEKHCIIOTO ra3a u
M3Yy4EHUEEer0CBONCTB;0yYeHeaMMHaKau3ydeHUEEro

CBOWCTB

13.4

IIPUTOTOBJIEHUEPACTBOPOBCOIIPEACIEHHONMACCOBOM I0JIEN

pacTBOPEHHOTOBEIIECTBA

135

NMPUMEHEHNEe  WHAWKATOpOoB  (JlakMyca,  METWIOpaHmXka |
dbenondTanenHa)soNpeeICHUIXapaKTepacpeIbIBPACTBOPAX

KHUCJIOTH LIEI0YEn

13.6

WCCTIEIOBAaHUE W OIHMCAHME CBOMCTB HEOPraHWMYECKUX BEIIECTB
Pa3IMYHBIXKIIACCOB;U3y4E€HNEB3aNMOICHCTBUSIKICIOTCMETAJUIAMH,
OKCHJAMHM  METaJUIOB, pACTBOPUMBIMH U  HEPaCTBOPHUMBIMU
OCHOBAaHUSIMHU, COJISIMH; TMOJYyYEHHE HEPAcTBOPUMBIX OCHOBAHMII;
BBITECHEHHE OJHOTO MeTajjla JpyrMM U3 pacTBopa  COJIHU;
ucclie[oBaHneaM(pOTePHBIXCBOUCTBI UAPOKCUAOBATIOMUHUS U

LUHKA

13.7

PEIICHUEIKCIICPUMCHTAJIbHBIX3aJa4IIOTEMaM «OCHOBHBIEKIIACCHI
HEOPraHn4CCKux (¢10) GHHHCHHﬁ)); «On CKTPOJIMTHYCCKAasA
I[I/ICCOI_[I/IaI_[I/ISI»;«Ba)KHefII.HPIeHCMeTaJIJIBII/II/IXCOGI[I/IHeHI/IH»;

«BaxxnennneMeTauIbIMIX COCIUHCHMA»

13.8

XAMHUYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIUE  MPU3HAKU
NPOTEKaHHs PeaKIMii HOHHOTO OOMEHa; KaueCTBEHHBIC PEaKLUU Ha
IPUCYTCTBYIOLIME B BOJHBIX PAcTBOpPAaxX MOHBI: XJIOPHI-, OPOMHI-,
uomua-, cyiabdar-, ¢ochar-, KapOOHAT-, CHIMKAT-aHHUOHBI,
T'UJIPOKCUI-NOHBI, KATHOHBIAMMOHUSI, Mar HUsl, KaJIbLIU s, AIFOMUHUS,

xeneza(2+)mxenesa(3+),meau (2+),1IMHKA

14

YmMmenue:




OpPEICTaBIATh PE3yJAbTaThl JKCIIEpUMEHTa B(OpPME  BBIBOJOB,

14.1 JI0Ka3aTeIbCTB,IPaMKOBUTAOTUIIUBBIABIATEIMINPHUCCKHE
3aKOHOMEPHOCTU
yCTAHABIMBAaTh  CBS3U  MEXAY  peaJbHO  HaOII0JaeMbIMU
14.2 XUMHYECKUMHUSBICHUSAMUUIIPOLIECCAMU,IPOUCXOAAIIUMUB

MaKpO-UMHKPOMHUPE,00BICHATHIPHYUHBIMHOT000pa3rsIBEIECTB




HEPEYEHBJ3JIEMEHTOBCOIEPKAHUSAIIPOBEPAEMBIXHAOCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

HpOBepﬂeMblﬁ3HeMeHT coacpKaHusd

HepBOHa‘-IaJII)HI)IGXI/IMI/I‘-IGCKI/ICHOHﬂTI/ISI

11

YucteieBemecrBancMmecu. CriocoObipasiesieHus cMecen

1.2

ATOMI)II/IMOJIGKYJII)I. XumnueckuedneMeHThl. CHMBOJIBIXUMHUYECKUX

SHGMGHTOB.HPO CTBICHCJIOKHBICBCIICCTBA.

1.3

Xumudeckas ¢opmyna. BaleHTHOCTP AaTOMOB XMMHUYECKHX 3JIEMEHTOB.

CreneHbOKUCIIEHUS

14

3aKOHIIOCTOSHCTBACOCTABAB CHICCTB. OTHOCHTEILHAsaTOMHAsIMAcca.
OTHOCI/ITGJ'IBHaSIMOJ'IeKy.]'ISIpHaSIMaCC a. MaCCOBaHJIOJ'IHXI/IMI/I‘-IGCKOFOE)J'IeMeHTa B

COeqUHEHNH

15

KonnuectBoBemniectsa. Mosib. MomnsipHasimacca. MonsspHbIH0O0BEMTa30B.

B3aI/IMOCBSI3I)KOJ'II/I‘—IeCTBa,MaCCBII/I‘-II/ICJ'IaCTPYKTypHI)IXGJII/IHI/IHBeHICCTBa

1.6

q)I/I?)I/ILIeCKI/IeI/IXI/IMI/I‘IeCKI/ICHBHCHI/IH.XI/IMI/I‘ICCKaﬂpeaKHI/IﬂI/IeéHpI/BHaI{I/I.

3aKOHCOXPaHEHUSIMACCHIBENIECTB. XUMUUECKUE YPaBHEHUS

[Tepuonnueckuiizakonul lepuoauyeckascucTeMaxuMUUECKUXAIEMEHTOB

. N.Menneneea.CTpoeHHEaTOMOB

2.1

[Tepuoanueckuiizakon.l lepuoanyeckascucTeMaxuMUYE€CKUXIIEMEHTOB
H.N.Menneneesa.llepuoapiurpyribl. DU3n4eCKUACMBICITIOPS IKOBOTO

HOMEPa,HOMCPOBIICPUO JAUT PYIIIIBIDJIECMCHTA

2.2

Crpoenne atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX 000I04eK aToMOB TepBbIX 20 XUMHUYECKUX DJIEMEHTOB

[Tepuonnueckoiicucremol/l.11.Menneneena

2.3

3aKOHOMepHOCTHBHSMCHCHHHCBOﬁCTBXI/IMI/I‘leCKI/IXBJ'IeMeHTOBHCpBLIXTpéX
IepuoaoB, Kajluid, KaJlbLUA (paz[I/cha aTOMOB, OJICKTPOOTPpULATCIbHOCTH,
MCTANIMYCCKUX H HCMCTAIMYCCKUX CBOﬁCTB) n HX COC,Z[I/IHGHI/Iﬁ B
COOTBeTCTBI/II/ICHOJ'IO)KCHI/ICMBHCMCHTOBBHepI/IOI{I/I‘{eCKOﬁCHCTCMeH

CTPOCHHUEMUXATOMOB

CrpoeHueseniecTBa

3.1

Xumudeckass cBs3b. KoBaleHTHas (HOH}IpHa}I u HCHOJIHpHaH) CBA3b.
aﬂeKTpOOTpI/ILIaTeJ'ILHO CTb XUMHNYCCKUX 9JICMCHTOB. Honnas CBA3b.

MerannnueckascBs3b




3.2

Tunel KpUCTAIMYECKUX peIIETOK (aroMHas, HWOHHAsA, MeTaJUINYecKast),
3aBUCHMOCTbCBOMCTBBEIIECTBAOTTUIIAKPUCTAININYECKONPEIIETKUN BU 1A

XUMHYECKOMCBIA3U

BaxuelmmenpeactaBuTeIMHEOprannyecKuxseniecTs. Hemeramnpimux

COGILI/IHCHI/IfLMeTaJIJH)I HHUXCOCIUHCHUA

41

Krnaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKUX COCJAWHCHUN: OKCHJIIOB
(coneobpazyrormiue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HecosieoOpa3yrolye; OCHOBaHMK (IIENOYM W HEPACTBOPUMBIC OCHOBAHUS);
KHUCIOT(KUCIOPOICOAEPKAMTNENOECKUCIOPOIHBIE,0JHOOCHOBHBIEH

MHOTOOCHOBHBI€);COJIEH(CPETHUXUKHUCITBIX )

4.2

®Ou3NYeCKue W XMMHYECKHME CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJUIOB:

BOJIOPO/Ia,XJI0Pa,KUCIOPOa,CePhl,a30Ta, hocdopa,yriepoia, KpeMHHS

4.3

@HSI/I’-IGCKI/IGI/IXI/IMI/I‘—I@CKI/ICCBOﬁCTB&HpOCTBIXBeIHeCTB -MCTAaJIJIOB JIUTHA,
HaTpus,KaJlud ,MarHusgsuKajJabl1,a TJFOMUHUNA, K ECIIC3A. BHCKTpOXI/IMI/I'-ICCKI/Iﬁ

PAIHANPSKEHUN METAJIJIOB

4.4

DU3NYECKUENXUMHUYECKNECBONCTBABOJOPOIHBIXCOECTMHEHUITHEMETAIIIOB:

XJIOPOBOIOPO/Ia,CEPOBOIOPO 1A, aMMHaKa

4.5

du3nUeCKHEHXUMHUECKUECBONCTBaOKCcH0BHEeMeTaiIoB: cepri(1V, V1),
azota(ILIV,V),bocdopa(llL,V), yrnepona(ll, IV),kpemuusa(IV).Ilonyuenue

OKCHJIOB HEMETAJIJIOB

4.6

XumudeckuecBorcTBaokcun0B:MeTaIoBIA—IITArpynm, iiunka,meau(1l)u

xene3a(ILIID).IToryueHneokcuI0BMETAIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHUHN U aM(POTEPHBIX TUAPOKCUIOB (Ha MpUMeEpe
THIPOKCUJIOB ~ QJIIOMHMHUS, JKejle3a, UuHKa). llomydyeHue ocHOBaHM WU

aM(bOTEPHBIXTHIPOKCUIOB

4.8

OO01ue XUMHUYECKUE CBOMCTBA KUCIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOTHOM,
CEpHHUCTOM, cepHOil, a30THOH, (pochopHOil, KpeMHHEBOU, YyroiabHOH. OcobObie
XMUMHYECKHECBONCTBAKOHIIEHTPUPOBAHHONCEPHONMA30 THOMKUCTIOT.

HOHy‘ICHI/IeKI/ICHOT

49

OobmuexnmuyeckrecBoiicTBacpeinuxcoeil. [lomyuenueconeit

4.10

HonyquI/Ie,co6I/IpaHHe,pacno3HaBaHHeBonopona,xncnopo;{a, aMMMaka,

YIJICKUCIOTrora3as na60paT0pHH

411

HOHy‘IeHI/IeaMMI/IaKa,CepHOﬁHa3OTHOﬁKHCHOTBHpOMBIH_U'IeHHOCTI/I. O6IJ_II/IC

CIIOCO 6LIHOJ'IyLIeHI/I${ MCTAaJIIIOB




412

FGHGTI/I‘-IGCKaSICBSISBMe)KZ[yKJIaCCaMI/IHeopI‘aHI/I‘-IGCKI/IXCOGIII/IHCHPIP'I

XHUMHUYECKUEPEAKIIUN

5.1

KnaccupukanusasxuMu4ecKuXpeakuinopa3InYHbIMITPH3HAKAM : TIOYH CITYH
COCTaBYy4YacTBYIOIIMXBPEAKIINUBEIIECTB, IO TETNIOBOMYI(PPEKTY, 1O

M3MCHCHHIOCTCIICHSHOKHMCICHUIXUMHUICCKUX JJICMCHTOB

5.2

TemnoBoinddekTxnMuyeckonpeaknu, TePMOXUMUYECKIEYPABHEHHS.

DK30-UdHAO0TEpMHUUEcKUuepeak . TepMmoxuMudyeckiue ypaBHEeHUs

5.3

OKI/ICJ’II/ITGJ’IBHOBOCCT&HOBI/ITCJ’H)HBIepeaKHI/II/I.OKI/ICJ'II/ITGJ'II/II/IBOCCTaHOBI/ITeJ'II/I.
[Ipomieccbl  OkucieHHs W BOCCTAaHOBJEHHWS.  DJIEKTPOHHBIM  OajaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

2.4

TeopusnexkTponuTraeckoaucconmanu. KaTHoHbl,aHHOHBL. DJEKTPOJIUTHI

MHEIIEKTPOJIUTHI. CUITbHBIEUCTA0BIEAIEKTPOTUTHL. CTENICHb UCCOITUAIIUT

9.5

PeakmunnonnoroooMena. Y ClioBUSIIPOTEKAHUSIPEAKITUHHOHHOTOOOMEHa,

MTOJTHBIEUCOKPAIEHHBIEMOHHBICYPABHEHUS PEAKIIUI

XUMUAMOKpYXKaromascpeia

6.1

BemecrBanmarepuanslBIOBCETHEBHOWKA3HNYEIOBEKA. be3omacHoe
HCIOJIb30BAHNEBEIECTBUXUMUYECKUXPEAKIINIBIA00paTOPUUHOBITY.

HepBaﬂHOMOH_[BHpI/IXI/IMI/I‘ICCKI/IXOX(OFaXI/I OTpPaBJICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyXaromie cpeabl (KUCIOTHBbIE —JOXKIH,
3arpsi3HeHUE TOYBBI, BO3/AyXa U BOJOEMOB), CIOCOOBI €ro MpeJoTBpaIICHUS
[Ipenenbras momyctumas koHneHtparus BemiectB (I1/IK). Pomp xumuum B
PELICHUUIKOJIOrHUeCKUXIpoobiieM. Y cruiieHnenapHukoBorosddexra,

PaspymICHUCO30HOBOT'OCIIOA

6.3

[Mpumenenwue cepsl, a3orta, Gocdopa, yriaepoaa, KpeMHHSI U KX COCTUHCHHUN B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH M CEJIBCKOM Xo3siicTBe. [IpumeHeHune
METAJIJIOB M CIUIAaBOB (CTalb, YYT'YH, MIOPAIIOMUHUHN, OpoH3a) B OBITY U
POMBIIIICHHOCTHUXCOeTMHEHHUN. [ IOHATHEOKOPPO3UNMETAIIIOB,0CHOBHBIC

CIIOCO 6L1321H_II/ITBII/IXOTKOppOSI/II/I

6.4

[TpupoTHBIEUCTOUHUKUYTTIEBOI0POI0B(YT0J1b, IPUPOAHBINTa3, HEPTH),

MPOIYKTHINX MepepadboTKU(OSH3UH),UX POJILBOBITYH TPOMBIILIEHHOCTH

6.5

HepBOHaHaHLHLIe MOHATHS 00 OpPraHN4YeCKUX BCHICCTBAX KaK O COCIUHCHUAX
yriepoaa (MeTaH, 9TaH, 3THJICH, AlICTHJICH, 9TAaHOJI, INTMICPUH, YKCYCHAasA KI/ICJ'IOTa).
HOH}ITI/IeO6I/IOJ'IOI"I/I‘IGCKI/IBa)I(HLIXBeH_[eCTBaXZ)I(I/Ian,6CHKaX,YFHeBO,Z[aX—I/II/IX

POJIMBXKXKU3HUYCIIOBCKA




PacuéTer:

7.1 o(GOpPMYIaMXUMUYECKAX COCTUHEHUM
7.2 Macchl(MaccoBOM )I0IMPACTBOPEHHOTOBEILIECTBABPACTBOPE
7.3 HOXUMHYECKIMYPAaBHEHUSIM
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