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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOIO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (eneparbHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM MpPErnojaBaHus y4eOHOTo IMpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusax Poccuiickoit @enepanuu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IENAX, OoO0med cTparernu OOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCSA CPEACTBAMH y4eOHOrO NpPEAMETa, YCTaHABIHUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpeelieHue ero Mo Kiaaccam U
CTPYKTYPUPOBAHHE MO pa3/iesiaM U TeMaM IPOrpaMMbl 110 XUMHUH, ONpeaeseT KOIMYECTBEHHbIE
M KaueCTBEHHBIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
M3YYCHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
IpolLecca, BO3pacTHbIX OCOOEHHOCTEN 00y4aroIuXcsi, ONPEeIIeT BO3MOKHOCTU IpeaMeTa JJis
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
HA YypOBHE 1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIbHON
JEeSITeTLHOCTH 00yUaIoMIerocs 0 OCBOCHUIO yU4EOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOpMHUpPOBaHUS MUPOBO33pEHUsT 00y4dalolIerocs, ero
NPECTaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOMYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, MUIIEBOM U SKOIOTHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3ydenune xumun:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEM s camMopa3BUTHs U (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB ~ MX  CaMOCTOSITENIbHOM  y4eOHOM  J1eATeNbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT €O CHEeUU(UKON HAydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJIS11a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM 3TAalloM B (P OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAaHUSM, K TMPHPOJIE, K 4YeNOBEKY, BHOCHUT CBOH BKJaJ B SKOJOTHYECKOE 0Opa3oBaHME
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMUMHH O00ECIeYMBAIOTCS CHElM(PUKON conaepxaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJarormyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30B0il HayKH XMMHHU Ha ONpPEAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xumum Ha ypoBHE OCHOBHOIrO 00IIero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIMUMUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPIaHUYECKOH XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHPOBaHAa Ha OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CojepiaHue CKJIQJbIBAETCSI U3 CHUCTEMBI MOHATUH O XUMHUYECKOM
BJIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpraHM30BaHbl [0 MPUHIUIY MOCJIEAOBATEIHHOIO Pa3BUTUS 3HAHWH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [lepuonnueckoro 3akona /J[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YEHHS O CTPOCHUH aToMa U XUMUYECKOHN CBSI3H;
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— MPECTaBICHUH 00 NEKTPOIUTHIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIpyromy,
BBIMOJHAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMbl IO XHUMHUHU CIOCOOCTBYET (HDOPMHUPOBAHHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOLLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuun
OPOUCXOMUT C TPHUBJICYCHUEM 3HAHUM M3 paHee M3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

[Tpu u3yueHnH XUMUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH KaK
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JESTEIbHOCTH YEJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yu4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYCHHUH BEIECTB U XUMUYECKUX PEaKluid, B
(GOpMUPOBAaHMHM M DPA3BUTHH I[IO3HABATEJIIbHBIX YMEHUH M HMX MPUMEHEHUM B Y4eOHO-
MO3HABATEILHON U y4eOHO-UCCIIe0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH TpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBAMHU B [TOBCEIHEBHOM KU3HHU.

[Ipy u3ydyeHUHM XUMUU HA YpPOBHE OCHOBHOI'O O0IIEro 0O0pa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIILHOMY IPHHATHIO PEHICHWH, CHOCOOHOW aJanTHpOBaThCi K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKOe MpUOOIIeHNEe O00ydaroIuxcsi K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUA,
(GOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX IMPUOOPETEHUIO OO0YYAIOIUMHUCS OIbITA
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CAaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUJOB JAEATEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, UCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSATh WX TMPU pEHIeHUH TpodieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEILHOCTH,

— (opmupoBaHue y 00y4yaroumxcs r'yMaHUCTUYECKUX OTHOLIEHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTUBALMU K 00YyUEHHIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOGHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JlalbHeHIIero ooyueHusl.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanms, cocTaBiseT 136 gacoB: B 8 kiacce — 68 gacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).



COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/ibHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJNOBEKA. XUMMHS B CUCTEME HaykK. Tema u
BelecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe coctosHue BemniecTB. lloHsatue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE HiIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocTbie u cioXHbIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAsT MOJIEKYIIpHas
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonunuectBo BemectBa. Monb. MonspHas macca. B3anmMocCBsI3b KOJIMYECTBa, MacChl U
YHCJIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€rel o hopMynaM XMMHUYECKHX COCTUHCHUM.

Ousnyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXPAaHCHHS MACChI BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccudukanus XUMHYECKUX peaKInui
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOM IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMaMu
oOparteHus ¢ 1a0OpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONUCAHUE (PUINICCKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBJIeHHUEe BOCKA, TassHUE JIbJIa,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mela C KUCIOTOW) SBJICHHM, HAOII0AeHNE
W ONKCAaHWE TPU3HAKOB TIPOTEKAHUS XWMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHUIOM Oapusi, pa3ioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMOJCICTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenwe crocoOoB
pa3ienieHuss CMeceil: ¢ TMOMOIIBI0 MarHuTa, (GUIbTPOBAaHHE, BHINAPUBAHUE, JAUCTUILIALINA,
xpoMmarorpadusi, TPOBEACHHE OUYMCTKH TOBAPEHHOM COJIM, HAOMIOJCHUE W OIMCAaHUE
pEe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (peaKluyd TOPEHHUS).
Oxcupnpl. Ilpumenenue xucnopoga. CrnocoObl MOJNydyeHHUs KUCIOpoJa B Jlabopatopuu u
MPOMBIIIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — aloTporHas MOAN(PUKAIUS
KHCIIOpO/1a.

TermoBoit A(PekT XUMHUYECKOW peaKIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peaKIuu. TOIIMBO: yrojib W METaH. 3arps3HEeHHE BO3/yXa, YCHJIEHUE
HNapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »meMeHT m mpocToe BemiecTBO. HaxoxaeHue Bojopoda B TPHUPOJIE,
buznyecKrue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTe! u comnu.

Mousipablii 00EM Ta30B. Pacy€Thl M0 XUMUYECKUM ypaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemiecTB B Boje. MaccoBas 0sl BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOIbI B TpHUpoOJE. 3arps3HEHHE MPUPOAHBIX BoJ. OxpaHa M OUYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanust Heopranmyeckux coenuHeHnid. Oxcuawl. Krnaccudukamus OKCHIOB:
cosieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne okCuaoB.
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OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciot. @usndeckue U XUMHUECKUE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HMX CBOWCTB, IOJIyud€HHE, COOMpaHWe, paclio3HaBaHHE U
U3YyYeHHUE CBOWMCTB BojaOpoaa (ropeHue), B3auMmojencTBue Bojopoaa c¢ okcugom meau (II)
(BO3MO>HO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, uccaenoBaHuE OCOOCHHOCTEH pPacTBOPEHHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), MCCIEAOBAHNE OOpa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C METaJlJIaMu,
peakuii HeWTpaiau3alud, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/]a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBrle TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dleMeHToB. [loHsTHE O Trpymmax
CXOJHBIX 2JIEMEHTOB (II€JIOYHBIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJOT€Hbl, UHEPTHBIE ra3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. DOnektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepnonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUs pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepnoguueckoro 3akoHa u Ileprogudeckoil CHCTEMBI XUMUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. 1. 1. MeHaenees — y4€Hbll U IpayKJaHUH.

XuMudeckas CBSI3b. KoBanenrnas (monsipHas " HeMnoJIsipHast) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTEIBbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporecchr
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3ydeHHe OOpa3loB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
LMHKAa C pacTBOpPamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUTHOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM (TOpEHNE, PEaKLIUK Pa3JIOKEHUS, COSTUHEHNUS ).
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Mesicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMHUHU B § KJIacce OCYIIECTBISETCS
Yyepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK ¥ IOHSATHIA,
SBIISIOIINXCSI CHCTEMHBIMHU JUISI OT/IETIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OOmue ecTecTBEHHO-HAy4HbIC IOHATHSA: HAy4HbIM (akT, TUmores3a, TEOpHs, 3aKOH,
aHaJIW3,  CHUHTE3,  KilaccupUKanus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DIKCHEPHUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

Ousuka: Marepusi, aToM, OJJIGKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJA, H30TOIIbI,
paZlMOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUM 3aps], BEUIECTBO, TE€JIO0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBa, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE3561, ComHIle.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKIusi

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMU4YecKux diemeHtoB J[. .
MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHMHM CBOMCTB XUMHMUYECKUX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUsl U UX COEAMHEHUH B COOTBETCTBHM C
MOJIO’KEeHHEM 31ieMeHTOB B [leproauyeckoii cucteMe U CTpOSHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTbH CBOICTB BEIECTBA OT THUIA KPUCTAIMYECKOW PEMIETKH M BUJA XMUMHUYECKOM
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOpPraHMYECKHX BEIIEeCTB. XHUMHYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccudukanus XMMHUYECKUX peakuil 0 pa3IUYHbIM IpU3HaKaM (0 YUCIy U COCTaBy
YYacCTBYIOUIMX B peakIUH BEUIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacCTHIO KaTauu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHHUS.

[TonsiTue o ckopocTh xumuyeckoil peakuuu. IloHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. I[lonsatue o
karanu3e. lloHsatne o XumHueckoM paBHOBecuU. DakTOpbl, BIHUAIOIIME HA CKOPOCTh
XUMHUYECKON PEAKIMU U TIOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHHE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopust 2NEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanuu. CuiabHbIE U CllaOble AIEKTPOTHUTHI.

Peakunu moHHOro ooMeHa. Ycia0BHS NMPOTEKaHUsl peaklUii MOHHOTO OOMEHa, MOJIHBIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE
NpeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIUu Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMH KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIECTB —
METaJUIOB W HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaATpHs),
UCCJIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUu OT BO3ACHCTBHS PA3IUUHBIX
(bakToOpoB, UCCIIEOBAaHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoLiecca AUCCOLUAIIUU
KHUCJIOT, IIENOYe M cojedl (BO3MOJKHO HCIIOJI30BAHME BUJEO MAaTEpUANIOB), IPOBEIECHUE
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OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHME BOJbI), OINbBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUil (FOpEeHHE, pEaKUUu pPas3IoKEHUs, COCAUHEHHUS),
pacrio3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OOmast xapaktepucTuka TrajoreHoB. OcCoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crenieHu okucineHus. CrpoeHue M (U3NYECKHE CBOWCTBA IPOCTBHIX BELIECTB — T[aJOrE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHMCTBHE C MeETaulaMH, HEMETaJulaMu,
menoyamu).  Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPO/ia Ha OPraHU3M uesoBeka. BaykHelme Xiaopuabl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pU3MUECKUe CBOMCTBA MPOCTBIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOIU(DUKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3MYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3UYECKHE M XUMHUYECKHE CBOICTBa
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduyeckue). XUMHUYECKUE pPeakluu,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHHusl cepHoi KucioTel. [Ipumenenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B MpUpoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollell cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLCHUS.

OOmast xapakTepucTuka 35eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTEMEHM OKHUCIEHUsS. A30T, paclpoCTpaHEHHE B TNpupoae, (usmueckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYecKHue
CBOICTBa, nonydeHue u npuMeHeHne. Coau aMMOHMSI, UX (U3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHune. KauecTBeHHas peakuus Ha MOHbI aMMOHHA. A30THas KHUCIIOTa, €€ IMOJydyeHHe,
¢uznueckue M XUMHYECKHE CBoOicTBa (oOIIMe Kak TMpeACTaBUTENS Kilacca KHUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpebl COSAMHEHUSIMU a30Ta (KUCJIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOA0EMOB). docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckne u xumudeckue cpoiictBa. Okcun docdopa (V) u gochopnas kuciora,
¢du3nueckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. Mcmonb3oBanue ¢QocpaToB B KauecTBe
MUHEPATBHBIX YIOOPEHUI.

OObmas xapakrepuctuka sJaeMeHTOB [VA-rpynmbel. OcoOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHHUS. YTJepo/, alIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XUMHUYEcKue cBoiicTBa. Ancopouus. KpyroBopor yriepoaa B mpupo/e.
Oxkcupapl yriaepoaa, ux (pU3NYecKue U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJy4eHHEe U MpPUMEHEHHEe. DKOJIOTHYeCKHUe MpoOeMbl, CBsI3aHHbIe ¢ oKkcuaoM yriepoaa (IV),
TUIOTE3a T100aIbHOTO TMOTEIUIEHHUs KJIMMaTa, MapHUKOBBIN >pQeKT. YronbHas KucioTa U eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWEe M mpuMmeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmomb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKMX BEHIECTBaX KaK O COEIMHEHHUSX yriepoja
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas kuciora). IIpupoaHsie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN ra3, HedTh), MPOAYKTHl HX NEpPepadOTKH
(OeH3uH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE O OMOIOTUYECKN BaXKHBIX BEIIECTBAX:
KMpax, Oeikax, YriaeBoJaX — M HX pPOJM B JKU3HM 4YelloBeKa. MarepuanbHOE €IMHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHUMH.
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Kpemuuii, ero ¢Qusuueckre W XUMHYECKHE CBOWCTBA, IONYYCHHE M IPUMECHCHHUE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpexacraBineHuss o6 okcuae kpemaus (IV) u
KpeMHUEBOU KucioTe. CHITMKATHI, UX MCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHeiinme
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIeMEHT, OeToH, jkene300eToH. I[IpoOrembl
0€30MacHOT0 UCIOJIb30BAHUSI CTPOUTEIIBHBIX MATEPUAIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

W3YyYeHHE 00paslloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJISTHOW KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (QU3NYECKUe M XUMUYECKHE CBONCTBA TAJIOTCHOB M MX COCOUHEHHH (BO3MOXHO
UCIIOJIb30BaHUE BHUJEOMATEpUaoOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUAOB (TaJOreHUIOB),
O3HAKOMJICHHE C oOpasnamMu cepbl U €€ COCIUHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATepHanoB), HaOImOJeHHe Tmporecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3yYEHUE XUMHUUYECKUX CBOMCTB pa30aBiICHHON CEpHOM
KHUCTIOTHI, TIPOBEJCHUE KAueCTBEHHOM peakluu Ha cynb(ar-uoH U HaOIIOJIeHUE IpHU3HaKa eé
MPOTEKAHUs, O3HAKOMJICHHE C (DM3MYEeCKMMH CBOWCTBaMHU a3oTa, docdopa m MX COCITUHEHUH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THHIX U (PochOpHBIX ynoOpeHui,
MoJIydeHHe, coOupaHue, paclo3HaBaHWE W HW3yYeHHWE CBOWCTB aMMHakKa, IMPOBEIACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBUE KOHIIEHTPUPOBAHHOM Aa30THOM KHUCIOTHI C MEIbI0 (BO3MOYXHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTATMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymwiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aICcOpOIMM PacTBOPEHHBIX BEIIESCTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOupaHue, paclio3HaBaHue
U W3y4YeHUE CBOMCTB YIJIEKHCIIOTO ras3a, MPOBEJEHHWE KAaueCTBEHHBIX peaklMii Ha KapOoHAT U
CHUJIMKAT-UOHBl M W3Y4YEHUE TMPU3HAKOB HX TMPOTEKAaHUs, O3HAKOMJIEHUE C MNPOAYKIUEH
CHUJIMKATHOW TPOMBINIJIEHHOCTH, PEIIEHNEe SKCIEPUMEHTAIBHBIX 3a/lad Mo Teme «Baxuenmme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M MX COeTUHEHUSI

OO0mass xapakTepUCTHKAa XHUMHUYECKHUX DJIIEMEHTOB — METajlIOB Ha OCHOBAaHUU UX
nonoxxenus B [lepuonnueckoit cucreme xumudyeckux 3emeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTramnueckass CBs3b M METAJUIMYECKas KpUCTAIIIMYecKas
pemeéTka. DIEeKTPOXUMUYECKUN psAll HaNpshHKeHUW MeTauioB. DuU3MYecKne W XUMUUYECKHE
cBoiicTBa MeTaiyioB. OOmue crnocoObl MoMy4eHusi MeTaioB. [loHATHE O KOPPO3UU METaIOoB,
OCHOBHBI€ CITOCOOBI 3aIUTHI X OT KOppo3uH. CiiaBsl (CTalb, Yyr'yH, AIOpaTOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: TONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJ1€MEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI M THAPOKCUBI HATPpHUS U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[[lenoyHo3emMenbHBIE METAUIBI MarHuii W Kajdblui: moyiokeHne B Ilepuoamueckoit
cucreMe xumudeckux sneMeHtoB JI. M. MeHneneeBa, CTpo€HHE HMX aTOMOB, HaXOXJEHUE B
npupozae. OU3NYECKUe U XMMHUYECKHE CBOMCTBA MarHus M Kaiblud. BaxkHelmme coeauHEHUs
KanbIust (OKCU, TUAPOKCU, cOoNn). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHHUSI.

AmomuHuit: monoxenue B Ilepmommueckoit cucreme xuMuueckmx snemeHToB J[. .
MenneneeBa, CTpO€HHE aTOMa, HaxoXJeHHe B npupoae. Ousznyeckue U XUMUUECKHE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenune B Ilepumonuueckoit cucreme Xxumuueckux siemeHtoB JI. .
MenneneeBa, CTpOEHUE aTOMa, HaxOXAeHUE B mpupoae. Ouzndeckue 1 XMuMUYECKHUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl U conu xene3a (II) m xemeza (III), ux cocras, cBoiicTBa U
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:



O3HaKOMJICHHE C OOpa3llaMH METaUIOB W CILJIAaBOB, HMX (PU3UUYECKUMHU CBOHCTBAaMH,
U3y4eHHE pe3yJbTATOB KOPPO3UU METAJUIOB (BO3MOXKHO MCIIOJIB30BaHME BUIEOMAaTEpPHAIIOB),
0COOEHHOCTEN B3aMMOJECHCTBUS OKCUA Kb U HATPUS C BOJOM (BO3MOYKHO MCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), HCCIEI0BaHUE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs >Keie3a B
KHCIOpoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKLUil Ha MOHBI: MAarHWs, KaJablUs, aJIOMUHUA, IUHKa, xkene3a (II) u xenesa
(I1), meau (II), HaOmroieHUE U OMHMCAaHUE MPOLIECCOB OKPAIIMBAHUS ITUIAMEHH MOHAMM HATpUS,
KaJIus U KaJbLus (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIEOBAaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THIPOKCH]IA LINHKA, PELIEHHE IKCIEPUMEHTAIbHBIX 3aa4 110
TeMe «Ba)kHelIne MeTabl ¥ UX COeIUHEHUS.

XHuMHA M OKpYsKaoIas cpeaa

BemectBa 1 mMarepuainsl B MOBCEHEBHOM KHM3HM uelloBeKa. be3zonacHoe ncnosiab3oBaHue
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momolis mpu XUMHUYECKHX O0XKOTrax M
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYKaollel cpepbl (MpeaeabHas JOMyCTUMasi KOHIEHTpalus
BerecTs, gaiee — [1JIK). Poib xumun B perieHun 3K0I0rn4eckux npooiiem.

Xumuueckuit IKcnepumenm:

u3ydyeHre o0pas3loB MaTepHajoB (CTEKIIO, CIJIaBbl METAIIOB, IOJUMEPHBIE MATEPUAIIBI).

Meoscnpeomemmnwie ceasu

Peanu3zanus MeXnpeaMETHBIX CBSI3€H MU M3YYEeHUHM XMMMHU B 9 Kilacce OCyLIECTBISAETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK W MOHATHH,
SBJISIIOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHoTe3a, 3aKOH, TEOpus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHNUE, MOIEIIb, IBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MaTEpUAIIbI.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHJ, HW30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIGKTPUYECKUI 3apsl, MPOBOJHUKH, IOIYIPOBOJHUKH,
JTUBJIEKTPUKH, (POTOJIEMEHT, BEIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAIUIMUECKas peIIETKa, CIUIaBbl, (U3MYECKHE BETUYMHBI,
€AMHMILIBI U3MEPEHUS, KOCMUUECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpajdbHbIE YAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEPAIbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Ommiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0/1e¢ 00YYEeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIHHON J1eATEIHbHOCTH B
COOTBETCTBUHN C TpaaAUuIIMOHHBIMUA pOCCHﬁCKHMH CONMOKYJIbTYPHBIMHA n AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMU INOBEJIEHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYarOLIUXCSL.

JIngHocTHBIE PE3yJabTaThl OTpaXarOT T'OTOBHOCTH O6yanOIL[HXC$I PYKOBOJACTBOBATHLCA
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALMH U pPaCHIMpPEHUE OIbITa JIEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOI'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY U HAYYHOMY
HACJICUIO, TOHMMAHUS 3HAUEHUS XHUMHYECKOW HayKH B >KM3HU COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JTOCTOBEPHOW WH(GOpPMAIIMEH O TEPEIOBBIX TOCTHIKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

MNpEaACTaBJICHHUA O COLNUMAJIBHBIX HOpMax MW IpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUN B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TMIOJIE3HOH,
yu4eOHOUCCIIEI0BATEIbCKOW, TBOPYECKOM M JPYrMX BMJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESATEIbHOCTH MPH BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITIOJTHCHHUHU XWUMHWYCCKUX OKCIICPUMCHTOB, CO3JaHUHN y‘IC6HI>IX IMPOCKTOB, CTPEMIICHHUA K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIM B TpOIIEcCe 3TOH y4eOHOH AedaTelbHOCTH, TOTOBHOCTH
OLICHUBATh CcBOE NMOBCACHUC W IIOCTYIIKH CBOUX TOBapHHIGﬁ C IMO3WIUMKU HPABCTBCHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKH U COCTABIIAIOIME OCHOBY IS
MOHMMAHUA  CYINIHOCTH HAYYHOW KapTUHBI MHpa, MPEICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aUMOCBS35AX YeJOBEKa C MPUPOJHON Cpeoi, o posu
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MMO3HAaBATCJIbHBIC MOTUBLBI, HAIIPABJICHHBIC Ha IIOJIYYCHHE HOBBIX 3HAaHUH 10 XHUMHU,
HEoOXOoauMBbIe Il OOBSCHEHUS HAONIOaeMbIX TMPOIIECCOB U SIBICHUN, MMO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITENIbHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYeHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTU U YPOBHS O0Y4YECHHS B NajbHEHIIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAaHHE IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 30pPOBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 JKW3HH, OCO3HAHWE IOCICACTBHH W HENPHUATHE BPEIHBIX
NpUBBIYEK (YHOTpPEONEHUsST alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJICHUS
mpaBul 0€30TaCHOCTH TPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEabHOU
KU3HU;

5) TPy10BOr0 BOCIIMTAHUS

MHTEPEC K MPAKTUYECKOMY H3YUEHHUIO MPOPECCH U TPyAa pa3IuIHOrO pOJia, YBAXKCHHE K
TpyAy U pe3yibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HpPUMEHEHUs
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OPEIMETHBIX 3HAHWH 10 XWMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAIBHOW TPAaeKTOPUU
NPOJODKEHUsST O0pa3oBaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B PO EeCCHOHATBHON CPeIE;

6) IK0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTHYECKH 11eIeco00pa3Hoe OTHOUICHHE K MPHUPOJIe KaK UCTOYHUKY JKU3HHU Ha 3emie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY M TMCUXHUYECKOMY 3I0POBbIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHUS TIPaBMI 0€30IacCHOTO TIOBEACHHUS MPH paboOTe C BEIIECTBAMH,
a TAK)KE€ B CUTYyalUAX, YIPOKAIOLINX 30POBbIO U )KU3HU JTOJEH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, I0JIydaeMble IPU HU3YYEHUU XUMHHM, IS PEIICHUs
3a/1a4, CBA3aHHBIX C OKPYKArOUIEH IPUPOJHOMN CpesloH, AJi MOBBILIECHUSI YPOBHS 3KOJOTMYECKOU
KYJBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIEM U MyTeH WX pelIeHus
MOCPEJICTBOM METOJOB XUMUH, HKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHOM, KOMMYHUKATUBHOMN M COLMATIbHOM IMPAKTHKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUCTEeMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPbIE UCHOJIBb3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMeToB (OPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATENbHEIC,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAaHUPOBAHUIO M OCYILLECTBICHUIO YU€OHOU €S TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

YMEHMSI HCIOJIb30BaTh IPHUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUW 3HAHUMU:
pPacKpbIBaTh CMBICT XUMHYECKMX TOHATHH (BBIIENSATH UX XapaKkTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITUSMH), UCTIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU s KJIacCUPHUKAIUU
XUMHUYECKHX BEILECTB U XMMHUECKUX PEaKLUi, yCTaHABIUBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3YU€HHUs, CTPOUTH JIOTUUECKUE PACCYKIeHUs (MHAYKTUBHBIE, I€YKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUECHUS;

YMEHHME MPUMEHTh B Mpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MpeoOpa3oBHIBaTh LIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M YpaBHEHHE XHMHYECKOM peakluud — Npu peleHHH Yy4eOHO-
MO3HABATENIbHBIX 3a/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUNH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU H3YYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMHUYECKHX PEAKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLIECCAX U SIBICHUSIX.

Ba3oBble uccienoBarebCKkue 1eiCTBHA:

YMEHHME HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHHUSA, a
Takke B KayecTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M TPOBEICHHUIO YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHE Ha00aTh 3a X0/I0M MPOIIecca, CaMOCTOSTEIbHO TPOTHO3UPOBATh €TI0
pe3ynbTaT, (GopMyIupoBaTh OOOOHIEHHS M BBIBOJABI MO pe3ylibTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOJCIaHHOM padoTe.

PatGora ¢ unopmaunmeii:
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YMEHHE BBIOUPATh, aHATHU3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIHIO PA3TMYHBIX BUJIOB
1 GOpM IpECTABICHUS, TOJYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJsIpHAsl IUTEpaTypa
XUMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METO/IbI U 3aMPOCHI PU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JIJIsl BBIMOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIBb30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHI, OBJIaJIeHUE KYJIbTYpOil aKTUBHOT'O HCIIOIb30BAHUS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpenCTaBICHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXKHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduke U ©X KOMOUHALIUSAMUY;

YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBATh B Ipollecce Y4eOHON U HCCieI0BaTeNIbCKON
NEeSITeIbHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIOPTA
HA COCTOSIHHE OKPYXKAIOIIeH MPUPOIHON CPEeIbl.

KoMMyHUKaTHBHbIE YHHBepcaJIbHbIe Y4eOHbIe el cTBUA:

yMEHHsI 3aJaBaTh BOMNPOCH (B Xole auanora M (WIKM) JTUCKYCCHU) IO CYIIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIHFHO BBIIIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHUS TPEACTABIATH MOJYyYCHHbIE Pe3yJIbTaThl TO3HABATEIBHOMN IESTEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAlUI0 pe3yJbTaTOB BBINOJIHEHUS XUMHYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y9eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIIEHUH BO3HHUKAIOIIMX IMPOOJeM Ha OCHOBE Ydéra
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJMHAIIUS COBMECTHBIX JIEHCTBHI, ONpeesIeHNe KPUTEPUEB 1O OI[EHKe KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIEe yHHBepcaibHble Y4eOHbIe AelicTBUA:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh eI IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJrOpUTM JIEHCTBUHA NpHU
BBHIITOJIHEHUH 33JaHUH C Y4ETOM TMONydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3ysbTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHATTM3UPOBATh KOHTEKCTHI, IIPE/IaraeéMble B YCIIOBUH 3a/IaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPeE3yJIbTAaTOB 10 OCBOEHHIO O0053aTEIbHOIO COAEPIKAHUS,
YCTQHOBJICHHOTO JaHHOM (exepanpbHOW pabouell MporpaMMmoi, BBIJIENAIOT: OCBOCHHBIE
0o0ydJaronMMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JEHCTBUM, crnenuduueckue s
OpeIMETHON 00sacTH «XUMUS», BUIBl JAEITEILHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K konmy oOyuenus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyIa, XUMUYECKUI

BJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/HAsI), BaJCHTHOCTh, OTHOCUTEIbHAas aTOMHAas M MOJIEKYJSIpHAas Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas JOJsi XHMHUYECKOTO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 0O0BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHULIATEIILHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peaKiysl, Kiaccudukanus
peaKkuii: peakluyu COeAMHEHHUs, PEaKluu Pa3IokKEeHHs, PEaKIMK 3aMEelIeHHs], peaKIIuU
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o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEaKIIMU, TETNIOBOM 3 (PEKT peakluy, sipo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paguyc aromMa, XMMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHasl KOBAJIGHTHAsl CBSI3b, MOHHAsl CBSI3b, MOH, KAaTMOH, AHUOH,
pacTBOp, MaccoBasi J10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPaLUs1) B pacTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHYECKMX HNOHSITUM W NIPUMEHATH 3TH
MOHSTHS IIPU OMUCAHUH BEILECTB U UX MPEBPAIICHUL;

® UCHOJb30BATh XUMHUYECKYIO CHUMBOJHUKY U COCTaBJIICHUS (OpPMyN BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COCIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTNpeNeIEHHOMY KJIacCy COEIUHEHMHA 1O QopMmyliaM, BHJ XUMHYECKOW CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1€eMOHCTPUPOBATh
NOHMMAHUE MMEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nonoxkenuss B Ilepuonuyeckoil cucreme, 3aKOHOB COXPAaHEHHs] MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;

® ONUCHIBATh U XapakTepu3oBaTh TabiauuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpymmna (A-rpynma)» u
«mmobounass moarpynmna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHusi, KOTOpble UMeroTcs B Tabnuue «llepuognyueckas cucteMa XUMHYECKHX
anemeHToB /[[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHMS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsal sapa, o0Illee YHUCIO JIIEKTPOHOB H
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKkIUH BEIIECTB, MO TEIJIOBOMY
sdexry);

e XapakTepu3oBaTh (ONMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB pa3IMYHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUE MpPUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT MX KAa4E€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHHSI XUMUYECKUX MTPEBPALICHUN B PAa3IMYHbIX YCIOBUSX;

® BBIYNCIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEHTa 10 (hopMyJsie COeJMHEHNUs, MAaCCOBYIO JIOJIIO BEILlECTBa B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKIty;

® [IPUMEHATh OCHOBHBIE OINEPALIMU MBICIUTENBHON AESITEIBHOCTH — aHAIU3 U CUHTES,
CpaBHEeHHE, 0000IIeHUE, CUCTEeMAaTH3aINI0, KIAaCCU(UKALMIO, BBIBICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — ISl M3Y4Y€HHUs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHWE,  HM3MEpeHHe,
MOJIEJTUPOBAaHUE, SKCIIEPUMEHT (peasIbHbIN U MBICIIEHHBIH);

e (CleJOBaTh IMpaBMJaM TOJb30BAHUS XMMHUYECKOH TMOCYyIoM H J1abOpaTOpHBIM
00OpyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIa0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHIO
U CcOOMpPaHUIO Tra3000pa3HBIX BEHIECTB (BOAOPOJAAa M KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO BELIECTBA, MIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIITLI0 HHIUKATOPOB (JIakmyc, (heHomdTaaenH, METUIIOPAHK U APYTHE).

K xonuy oOyueHust B 9 kJjacce mpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:
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pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATUN: XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILECTBO, CJI0KHOE BELECTBO, BAJICHTHOCTD,
AJIEKTPOOTPULIATEIBLHOCTh, CTEIEHb OKHUCIICHUS, XUMHUYECKAs pEeaklMs, XUMUYecKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJIb, MOJSPHBIA 00BEM, pPacTBOP, JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAs JAUCCOLMAIMS, pPEaKIUd HOHHOrOo OOMeHa,
KaTaJln3aTop, XHMHYECKOE paBHOBecHEe, OOpaTUMble U HeoOpaTUMbIE pEaKLuy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHMCJICHME M BOCCTaHOBJICHUE, AJIOTPOIMs, aM(OTEepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, MeETAJNIMYecKas), KPUCTAJIMYECKas pelETKa, KOppo3us
METAJIJIOB, CIUIABBI, CKOPOCTb XHMMHMYECKOM pPEAaKUUH, IPENeNbHO JOIyCTHUMas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IIOHATHUH M IPUMEHATH 3TH
MIOHSITHS IIPU ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

UCITIOJIB30BaTh XUMHUYECKYI0O CHUMBOJIMKY JMJISi COCTaBICHHS (OpPMYyJ BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKMX JJIEMEHTOB B
COCMHEHUAX PaA3JIU4YHOIO COCTaBa, NMPUHANICKHOCTb BEIIECTB K ONPEACIEHHOMY
KJIacCy COeNMHEHMH Mo (opmynam, BHI XUMHYECKOW CBSI3U (KOBaJCHTHAs, MOHHAS,
METaJUIn4YecKas) B HEOPraHMYECKUX COEJUHEHUSX, 3apsii HMOHAa IO XHMHUYECKOH
dopMyiie, XxapakTep Cpelbl B BOJAHBIX PAcCTBOpPaX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpeiBaTh cmbica llepuogunyeckoro 3akona J[. 1. MenaeneeBa u A€EMOHCTPUPOBATH
€ro TIOHUMAaHHE: ONMHCHIBATh U XapaKTepu3oBaTh Tabmuunyo Gopmy [leproandeckoit
CHUCTEMBl XMMMYECKHX OHJIEMEHTOB: pasziHuyaTh MOHATHS «TJ1aBHas mnoirpymma (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», manele U GoJblIMe MEPUOJIBI,
COOTHOCHTb 0003Hau€HHs, KOTOpble HUMEIOTCd B IepUOoAMYEecKOd Talnuie, C
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, oOl1ee YnUCiIo MEKTPOHOB U PACIpeeNeHHe X M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OO0IIME 3aKOHOMEPHOCTM B HW3MEHEHMM CBOMCTB JJIEMEHTOB U MX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOIOB U TJIABHBIX NOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YMUCIY UM COCTABY Y4YacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEMJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENW OKUCIICHNSI XUMHUUECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe W crHeuuduyeckue XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKLIUi;

COCTaBJIATh YPAaBHEHUS 2JIEKTPOIMTUUECKON TUCCOLMALMU KUCIIOT, HIEIOUEl U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
MOATBEP)KJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PEeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT WX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAaHUS XMMHUYECKUX MPEBPAILEHUH B pa3INYHbIX YCIOBUSAX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUYECKOM peaKLnu;
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coOnrofaTh MmpaBuia MOJB30BAHUS XMMHUYECKOW TMOCYyI0M H  JTaOOpaTopHBIM
o0opynoBaHHEM, a TakKe IMpaBuia oOpallleHusi C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHIO
¥ cOOMPaHHUIO ra3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

IPOBOJUTH PEAKLUH, TOATBEP)KIAIOIINE KAaYSeCTBEHHBI COCTAaB Pa3JIMYHBIX BEUIECTB:
pacrio3HaBaTh OMNBITHBIM HYTEM XJIOpUA-, OpoMuia-, wmoaun-, kapOonar-, ¢ocdar-,
CUJIMKAT-, cylb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIC ONEpAIllMU MBICIUTENIbHON NeATEeIbHOCTH — aHallu3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABICHUE MPUUYMHHO-CIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4yHble METOJbl I[O3HAHUS — HaONIOJEHUE, W3MEPEHUEe, MOJCIMPOBAHUE,
HKCIIEPUMEHT (peabHbI U MBICICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
K
Ne HaumeHoBanue pasnaesioB u OHIECTBO qa;zn 0 JJIeKTPOHHbIE (undposbie)
n/n TeM NPOrpaMmbl Bcero p;;)TTI::m’HHe p;) 62:)1;Tblimec1me o0pa3oBaTe/ibHbIE PECYPCHI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BaxkHas 00JacThb

11 €CTECTBO3HAHUS u 5 0 2 bubnuoreka HOK

' NPAKTHYECKON  JIeATeIbHOCTH https://m.edso0.ru/7f41837c
yeJoBeKa

12 BemectBa u = XuMHYeckue 15 1 0 bubnuoreka LHOK
' peakiuu https://m.edsoo.ru/7f41837¢c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

21 Boznyx. Kucnopon. Ilonarue 6 0 0 bubnuoteka HOK
' 00 okcHaax https://m.edsoo.ru/7f41837c

29 Bonopon.Ilonsatue o kucnorax 8 0 1 bubnuoreka HOK
' U COMAX https://m.edsoo.ru/7f41837c

23 Boga. PactBopsl. [lonstue 00 5 1 1 bubnuoreka HOK
' OCHOBAHUAX https://m.edso00.ru/7f41837c

24 OcHOBHBIE KIMacchl 14 1 1 bubnuoteka HOK
' HEOPraHMYECKUX COSAMHEHUN https://m.edsoo0.ru/7f41837c
Hroro 1o pasneny 30

Pa3znen 3. Ilepmoamyeckuii 3axkon u Ilepmognmueck

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH

3.1

[lepuonuueckuii  3aKOH U
[Tepuoanueckas cucrema
XuMu4ueckux snemenToB 1. .
MenneneeBa. CtpoeHue aroma

as cucrema xummuueckux 3djaemeHtoB JI. U. MengesneeBa. CTpoeHne aToMoB.

bubnuorexa 1HOK
https://m.edsoo.ru/7f41837c
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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
https://m.edsoo.ru/7f41837c

Xumudaeckast CBA3b.

3.2 OKHUCIUTEILHO- 8 Bubmorexa HOK
BOCCTAHOBHTEbHBIE PEAKIHII https://m.edso0.ru/7f41837c
buobmmoreka OK
Hroro no pasnery 15 https://m.edsoo0.ru/7f41837c B
PesepBHOE Bpems 3 bubimotexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 110 68

[NPOT'PAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumenoBanue pasnesion ]| TeM (undposbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTH‘ICCKHe 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Pa3znea 1. BemmecTBO M XUMH4YeCKHEe peaku
11 [ToBTOpenne u  yriyOlieHue  3HAHUU 5 1 0 bubnuorexa HOK
' OCHOBHBIX Pa3JIeioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnmoreka HOK
' peaKiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS Jycconranys. 8 1 1 bubnmnoreka HOK
' XUMHUYECKHE PEaKIIUU B PACTBOPaX https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeTMHEHUSI
21 OO6mas XapaKTEpUCTHKA  XMMHYECKHX =, 0 1 bubnuorexa HOK
' aneMeHTOB VIIA-rpynmsl. ["amorensl https://m.edsoo.ru/7f41a636
o | o e e ] ; Biemors 1K
' PYHIIBL P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OOmass ~ XapakTepuUCTUKA  XUMHUYECKUX
bubnmmoreka HOK
2.3 aneMeHTOB VA-rpymmbl. A30T, pochop m ux 7 0 1 https://m.edsoo.ru/7f41a636
COCTMHECHUS
e | o o e | 2 T
' o PYTIHEL oA https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no pazneny 25
Pa3zgea 3. Metasuiibl M1 UX COeIMHEHUS
3.1 OO01Me CBOMCTBA METAJIIOB 4 0 0 bubmmorexa HOK

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

bubnuoreka LHOK

3.2 Baxkueiimue Metasuibl 1 UX COSIUHEHUSI 16 https://m.eds00.ru/7f41a636
Wroro no pazueny 20
Pa3nes 4. Xumus u okpy:kawmasi cpeaa

4.1 BemectBa 1 MaTepuaisl B )KM3HU YEJIOBEKA 3 bubmorexa LOK
' https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubnnorexa HOK

p p https://m.eds00.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME = 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KonuyecTBo yacos DJIeKTpOHHbIe LH(ppPOBLIE
o/ Tema ypoka Beero Kontpoabubie IlpakTnueckne  00pa3oBaTe/lbHbIe
padoTbI padoThbI pecypcbl
1 [Ipeamer xumuu. Ponp XuMHUM B IKU3HU 1 0 0 Bubnuoreka [HOK
yeoBeka. Tena v BemecTra https://m.edsoo.ru/ff0d210c
2 Ilonsarue o MeTOAaxX MO3HAHUSA B XUMUH 1 0 0 Eubmiorexa HOK
https://m.edsoo.ru/ff0d227¢
, | o o Yo | e o[ : g
parop P patll https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM)
4 YUuctele BemectBa u cmecu. CrocoObl 1 0 0 bubnuoreka LHOK
paseneHus cMeceit https://m.edsoo.ru/ff0d26ca
5 | oot (o npmepe omcren nosapennod | 1 0 0 BuGmorera Lok
prMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnnoreka [HOK
6 ATOMBI H MONICKYTBI 1 0 0 https://m.edsoo.ru/ff0d2a6¢
7 XHWMHYECKHE DJIEMEHTHl. 3HAKW (CHMBOJIBI) 1 0 0 bubnuoreka LHOK
XAMUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubnmoreka HOK
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 0 0 https://m.edsoo.ru/ff0d2a6e
bubnuoTeka [HOK
9 ATOMHO-MOJICKYIIIPHOE ydCHHC 1 0 0 https://m.edso0.ru/ff0d2d50
10 | Xemersccxan Gopuyma. Banammaocrs mowen | 1 0 0 BuGmorexa LOK
PMYyJa. https://m.edsoo.ru/ff0d2eae
XUMHAYECKHUX DJIIEMEHTOB
11 OTtHocuTeNnbHAS aTOMHast Mmacca. 1 0 0 bubnmoreka [HOK

OTHocuTeNbHASI MOJIEKYJISIPHASI Macca

https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

12

13

MaccoBas J0JI4 XHMHUYCCKOIro DJ3JIEMCHTA B
COCINHCHNU

KomnuectBo BemecrBa. Moabs. MousipHas
Mmacca

bubnuorexa LHOK
https://m.edsoo.ru/ff0d350c
bubnuorexa [HOK
https://m.edsoo.ru/ff0d5230

14

15

®usznueckue U XUMUYECKHUE  SIBJICHUS.
XuMuueckas peakuus
[IpusHaku u yCIIOBUS MPOTEKaHUS
XUMHUYECKUX PEeaKuil

bubnuoreka LHOK
https://m.edsoo.ru/ff0d37fa
Bbubnuorexa [HOK
https://m.edsoo.ru/ff0d3al6

16

17

18

19

20

3aKOH  COXpaHEHUs  MacChl  BEILECTB.
XHWMHUYECKUE YPABHEHUS

Brrunciienus koinuecTBa, MacChl BEIIECTBA 110
YPaBHEHUSAM XUMUYECKUX PEAKIUN

Knaccudukanus XUMHUYECKUX peakuui
(coemuHeHMs,  pPa3OKEHUs,  3aMEIICHUs,
oOMeHa)

M. B. JlomonOCOB — Y4EHBIN-
SHIIMKJIOIEIUCT. O0o06meHNe u
CHCTEMaTH3aINsI 3HAaHUH

KonTponbnas padora Nel o teme «BemectBa
Y XUMUYECKUE PEAKIIH

bubnuoTeka [HOK
https://m.edsoo.ru/ff0d3b88

bubnuoTeka [HOK
https://m.edsoo.ru/ff0d5708

bubnnoreka HOK
https://m.edsoo.ru/ff0d3f34

bubnnoreka [HOK
https://m.edsoo.ru/ff0d40c4

bubnnoreka [HOK
https://m.edsoo.ru/ff0d4290

21

Bosnyx — cmech razoB. CocTtaB Bo3ayxa.
Kucmoponx — 31eMEeHT W TpOCTOe BEUIECTBO.
O30H

bubnnoreka [HOK
https://m.edsoo.ru/ff0d448e

22

23

24

duznyeckue U XUMHUYECKHUE CBOICTBa
KHCIIOpo/ia (peaklMu OKHCIEHUSI, TOPEHUE).
ITousitue 06 okcumax

CriocoOsr TTOJTYYCHUS KHCIIOpO/Ia B
naboparopun u MPOMBIIIJICHHOCTH.
[Tpumenenue kuciopoaa

TennoBolr 3 dexkT XUMUYECKON PpeakInu,
MOHATHUC O TCPMOXUMHUYCCKOM YpPaBHCHHU,
9K30- ¥ SHJO0TEPMHUECKHUX PEaKIMIX

bubnmoreka HOK
https://m.edsoo.ru/ff0d4614

bubnmoreka HOK
https://m.edsoo.ru/ff0d497a

bubnmoreka LHOK
https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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TommBo  (HedTh, yroab W METaH).

bubnuoreka LHOK

25 3arpsi3HEHUE  BO3/yXa, CHocOOBI  ero https://m.edsoo.ru/ffod4cda
MPEAOTBPAIICHUS
2% | dompeme  abupate . xmaoposn, BuGanorexa LOK
Y1 . p poad, https://m.edsoo.ru/ff0d4ae2
W3y4YEHHUE €r0 CBOHCTBY
27 Bonopox — »5ieMeHT M mpoOCTOE BELIECTBO. bubanoreka HOK
Haxoxienue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 duznyeckue W XHMHYECKHE  CBOMCTBa bubnmmoteka HOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsaTHe 0 KUCIOTAaX U COJISAX Bubmuorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Croco0sl IIOJTyYEHHUS BOJIOpOJIa B bubnuoreka LHOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
| e e Bomos 1o
i . p A10poaa, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
N " bubnuoteka [HOK
32 Monsipubiii 00bE€M ra3oB. 3aK0H ABOTaIPO https://m.eds00.ru/ff0d542e
o | IS fubn seniems e Bimorss 1ok
N y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
| o fobuon e 1o e Bimorss 1ok
peaxil N https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusnueckre U XUMUYECKUE CBOMCTBA BOJIBI bubmorexa HOK
a https://m.edsoo.ru/ff0d587a
. bubnnoreka [HOK
36 CoctaB ocHoBanwii. [ToHsiTrie 06 HHAMKATOpPaX https://m.edso0.ru/ff0d59e2
Boma xak pactBoputens. HacwilieHHble U Eubimotexa ITOK
37 HEHACBIIIEHHbIE pacTBOpBl.. MaccoBast aoms

BEIIIECTBA B PaCTBOPE

https://m.edsoo.ru/ff0d5b40

23



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

[Ipaktnueckas pabora Ne 5 mo Teme

38 «IIpurotoBiieHHE PACTBOPOB C OMpPeAENEHHOMN bubmmorexa HOK
N . .. https://m.edsoo.ru/ff0d5eba
MacCcOBOM J0JIeil paCTBOPEHHOTO BEILIECTBA
39 KontponbHass  pabora Ne2 mo  Teme bubnuoreka [HOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupbl: COCTaB, KIIacCuUKaIus, bubnmoreka [HOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
q | Domeme u mmancue ok B 0K
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: COCTaB, Kiaccudukanus, bubnuoreka LHOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [lonyyenue W XUMHUYECKHE  CBOMCTBa bubnuoreka [HOK
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: COCTaB, KJ1accuukanms, bubnnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue u XUMHUYECKUE CBOMCTBA KUCIOT bubmorexa LOK
https://m.edsoo.ru/ffOdfee2
16 Comu (cpengHue): HOMEHKIJIATYypa, CIOCOOBI bubnuoteka [HOK
MOJTYYeHHS, XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTnueckass pabora No 6. Pemienue
47 OKCIIEPUMEHTAIBHBIX ~ 33aJad 10  TeMe bubnuoteka [HOK
«OCHOBHBIE KJIaCChI HEOPraHMYEeCKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 I'eneTnyeckass  CBsA3b  MEXKIAYy  KjaccaMu bubnuoreka I[HOK
HEOPraHUYeCKUX COCTUHECHUI https://m.edso0.ru/00ad9a50
49 OO0o01IeHre U CHCTeMAaTH3aINs 3HAHUN bubmorexa HOK
https://m.edso0.ru/00ad9cb2
Konrtponsnas padora Ne3 o teme "OCHOBHBIE bubnuoreka I[HOK
50 o }
KJIACChI HEOPTaHUIECKUX COCTUHCHHIN" https://m.edsoo.ru/00ad9ela
51 [TepBbie MTOTIBITKH KJaccuukanmum bubnuoreka I[HOK
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https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

XHMHYECKHX dJIeMeHTOB. IloHATHE O I'pyniax
CXOOHBIX 3JICMCHTOB

Ilepuonnueckunn 3akoH u Ilepuoaudeckas

https://m.edso0.ru/00ad9ffa

Bbubnuoreka [HOK

52 cucteMa XuMU4yeckux dnementoB [, . https://m.eds0o.ru/00ada52¢
MenaeneeBa
53 [Tepuoapl, TpynIbl, MOATPYIIITHI bubimotexa HOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX SIJEp. bubnuoreka HOK
H3oTormbt https://m.edsoo.ru/00ada342
5 | cmewemon Tepmoppmencon onowomst 1 1L Bumorexa LIOK
T https://m.edsoo.ru/00ada6bc
Menaeneena
XapakTepucTuKa XUMHUYECKOTO dJEMEHTa 110 EubmoTexa [IOK
56 ero mosioxeHuto B llepuomuyeckoit cucreme httos://m.ed /00ada824
psS://m.edasoo0.ru ada
. . MenaeneeBa
| e Nemomnors s A Biueros 10K
.. ) ’ ' https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, Me1aror U rpaXKJaHuH
58 DIEeKTpOOTPULIATETbHOCTh aTOMOB bubnuoreka [HOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnasg xumMudeckas CBI3b bubmmorexa IOK
https://m.edsoo.ru/00adac34
60 KoBasienTHas ONsIpHAs XUMUYECKas CBSI3b bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HemonsspHas XUMUYecKas CBSI3b bubmorexa OK
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU bubmoreka IOK
https://m.edsoo.ru/00adb076
64 OKHUCIUTENIN U BOCCTAHOBUTEIIH bubnmoreka LHOK
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https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

https://m.edso0.ru/00adb076

65 Kontponbnas padora Ned o teme «CtpoeHue 1 bubnuoTeka [HOK
aTomMa. XUMHUECKas CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBHbIit YPOK. O06o006menne ooy bubnuoreka LIOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
67 PeszepBHbIit YPOK. O6o0menue oy bubnuoTeka LHOK
crcTeMaTH3aIus 3HaHU https://m.edsoo.ru/00ad9cb?2
68 Pe3epBHbIit YPOK. O60061eHne ooy bubnuoreka [HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME = 68
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoaudecTBO 9acoB

JJeKTpOHHBbIe HU(pPOBBHIE

JIj;lH Tema YpoKa Beero Ko]—[Tpo,m,]-[],[e HpaRanecxue OﬁpaSOBaTe.}Ibele
padoThI padoThI pecypcbl
. cronens xmaccmm manemos o 7| 1 0 0 Bumorexa LOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
2 iHMI/I‘IGCKiX JJIEMEHTOB TMEpBhIX Tpéx 1 0 0 bubmmorexa HOK
https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
3 Knaccudukamms Hu HOMEHKJIaTypa 1 0 0 bubnuoreka LHOK
HEOPraHMYECKUX BEIIECTB https://m.edso0.ru/00adb7e2
4 Buasl XUMHYEeCKOHM CBSI3M U THOEI 1 0 0 bubnuoreka LHOK
KPUCTAUTHICCKUX PEIIETOK https://m.edso0.ru/00adbac6
KontponpHass pabora Nel mo Teme
5 «I[loBTOpenne u  yriaybnenue 3HaHuid @ 1 1 0
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukamnuss XuUMHUYECKUX pPEAKIUN T10 1 0 0 bubnuoteka [HOK
Pa3IUYHBIM MIPH3HAKAM https://m.edsoo.ru/00adbcb0
7 Morumme o romorertmmme . vencporenmmms | 1 0 0 BuGmnorexa LIOK
https://m.edsoo.ru/00adbe9a
peakimsx
[lonaTne ©0 XUMHUYECKOM pPaBHOBECHUHU.
@akTOppl, BIMAKOIIME HAa  CKOPOCThH bubnuoreka [HOK
8 . 1 0 0 )
XUMHYECKOH  peakiud U  MOJIOKEHUE https://m.edso0.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI
9 OKHMCIHUTENBHO-BOCCTAHOBUTEIBHBIE 1 0 0 bubnuoreka [HOK
peaxiuu https://m.edsoo.ru/00adcade
10 Teopust PIEKTPOTUTUUECKON AUCCOLUALINH. 1 0 0 bubanoreka HOK
CuiibHbIE U clTa0ble 3JICKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHUS peakLMii 1 0 0 bubnmoreka I[HOK
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

https://m.edsoo.ru/00add448

12

XUMHAYECKHE CBOMCTBA KUCIIOT u
OCHOBaHWUH B CBETE MPEICTaBICHHUIA 00
AJIEKTPOJIUTUYECKON JUCCOIHAIIHI

bubnuoreka LHOK
https://m.edsoo0.ru/00add5d8

13

XUMHAYECKHE CBOMCTBA COJIEH B CBETE
NPEICTaBICHUA 00  DIEKTPOIUTUICCKOU
TUCCOLIMAINT

14

15

[TonsTue o ruaponaU3e cosen

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

16

[Ipaktnueckass pabora Ne 1. «Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a9»

bubnuorexa [HOK
https://m.edsoo.ru/00add8b2
bubnuoreka [HOK
https://m.edsoo.ru/00add9d4
bubnnoreka HOK
https://m.edsoo.ru/00addd12
bubnnoreka HOK

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

17

Kontponbnas pabora Ne2 mo Teme
«ONeKTpoIuTHYECKast JTUCCOITHAITHS.
XUMHUYECKUE PEAKIIUU B PACTBOPAX»

bubnuoreka [HOK
https://m.edsoo.ru/00addecO

18

19

20

21

Obmas XapaKTEepUCTHKA raJIOT€HOB.
XUMHYECKUE CBOMCTBA HA MPUMEPE XJIOpa
X0pOBOJOPOI. Consnas KHCIIOTA,
XUMHUYECKHE CBOIICTBa, IIOJIyYEHUE,
MPUMEHEHUE

[Ipaktuueckas pabora Ne 2 mo Teme
«[Tomyuenue COJSTHON KHUCIOTBI, U3y4CHHE
€€ CBOMCTB»

Bbruncnenuss mo ypaBHEHUSIM XUMHYECKUX
peaKIyii, ecii OJWH W3 PEarceHTOB JIaH B
U30BITKE

bubnuorexa HOK
https://m.edsoo.ru/00addfe2

bubnuorexa HOK
https://m.edso0.ru/00ade104

bubnuoTeka [HOK
https://m.edsoo.ru/00ade348

bubnuoTeka [HOK
https://m.edsoo.ru/00ade488

22

23

OOmast xapakTepucThka 3jeMeHToB VIA-

TpyIIb

AmnoTponHbie Moau(UKAITIT CEpBI.
Haxoxnenune ceppl M €€ COCOIMHEHUU B
npupojae. XuMHUYECKHE CBOMCTBA CEPhI

bubnuoTeka [HOK
https://m.edsoo.ru/00ade64a

bubnmoreka [HOK
https://m.edso0.ru/00ade64a
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https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

24

25

26

CepoBogopoa, crpoeHue, (HU3NYECKUE |
XUMHUYECKUE CBOUCTBA

Oxcuppl CEpBI. Cepnas KHCJIOTA,
¢usnyeckne W XUMHYECKHE CBOICTBA,
[IPUMEHEHUE

XHUMHUYECKUE PEAKLUH, JIEKAIUe B OCHOBE
IPOMBIIIICHHOTO  croco0a  MOJy4YeHHUs
CEpPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HEHHE
OKpPYXKAaIOILIEeH Cpelibl COETUHEHUSIMHU CEPBI

bubnuoreka LHOK
https://m.edso0.ru/00ade802

bubnuorexa [HOK
https://m.edsoo.ru/00adea28

bubnuoreka LHOK
https://m.edso0.ru/00adec8a

27

28

Borlunicnenue maccoBod  JOJAM  BBIXOJa
MIPOJYKTA PCAKIIUU

OOmast xapakTepUCTHKa 3JIEeMEHTOB VA-
rpynnbl.  A30T,  pacnpocTpaHeHHE B
npupojae, (QU3MYECKHE ©  XUMHUYCCKUE
CBOICTBA

bubnuoreka [HOK
https://m.edsoo.ru/00adec8a

bubnuoreka [HOK
https://m.edsoo.ru/00adeea6

29

AMMUak, ero (u3MUecKue M XHUMHUYECKHE
CBOICTBA, MTOJIyYEHNUE U IPUMEHEHUE

bubnnoreka [HOK
https://m.edso0.ru/00adf004

30

[Tpaktuyeckas pabota Ne 3 mo Teme
«Ilonyyenne ammuaka, H3y4EHHE €ro0
CBOMCTB»

bubnuorexa HOK
https://m.edso0.ru/00adf180

31

32

A3oTHas kHcIoTa, €€ (QU3NYecKue u
XAUMHUYECKUE CBOWCTBA

Hcnons3oBaHne  HUTPATOB U COJEH
aMMOHMSI B  KayeCTBE  MMHEPAIbHBIX
ynoOpeHuii. XUMHYECKOE  3arps3HEHHUE
OKpYKaroIlIEel Cpelibl COEAMHEHUSIMH a30Ta

bubnuorexa HOK
https://m.edso0.ru/00adf306

bubnuoreka [HOK
https://m.edsoo.ru/00adf518

33

®dochop. Oxeun dhocdopa (V) u hochopuas
KHCJIOTAa, (1)I/I3I/I‘ICCKI/IG n XUMHUYECCKUEC
CBOWCTBA, MOJyYCHHE

bubnmoreka HOK
https://m.edsoo.ru/00adf68a

34

Hcnons3oBanue ¢ocharoB B KauecTBe
MHUHEpAJIbHBIX ~ yI0OpeHHuid. 3arpsi3HeHHe
MIPUPOIHOM cpenbl pochaTamu

bubnmoreka [HOK
https://m.edso0.ru/00adfc20
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https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

35

36

VYriepon, pacnpocTpaHeHHE B TPHUPOJIE,
bu3HYECKre M XUMUIECKIE CBOHCTBA

Oxkcunel  yriepoma, wux (uU3MYeCKue U
XUMHYECKUE CBOWMCTBA. OKOJIOTMYECKUE

IpOo0OJIEMBI, CBSI3aHHBIE C OKCHUJIOM YIJIEpOJa
(V)

bubnuoreka LHOK
https://m.edso0.ru/00adfd9c

bubnuoreka LHOK
https://m.edsoo.ru/00adfebe

37

38

39

40

41

VYroabpHag KUciioTa U €€ coiiu

[Ipaktnueckast pabora Ne 4 mo Teme
"Ilonyuyenue YTIIEKHUCIIOTO rasa.
KauecTBenHnas peakuust Ha kapOoHaT-HOH"

[lepBonauanbHbIe MOHSITUS 00
OpPraHMYECKHUX BELIECTBAX KaK 0
COCIMHEHUSAX YIIIepoaa

erMHI/Iﬁ H €0 COCINHCHUA

[Ipaktuueckass pabora Ne 5. Pemenue
SKCHEPUMEHTAJBHBIX ~ 33aJad 10  TeMe

bubnuoreka LHOK
https://m.edso0.ru/00ae006¢c

bubnuoreka [HOK
https://m.edso0.ru/00ae027e

bubnuoreka [HOK
https://m.edso0.ru/00ae054e

bubnuoreka [HOK
https://m.edso0.ru/00ae080a

bubnuorexa HOK
https://m.edso0.ru/00ae0bf2

42

«Baxuneimnme HEMETAaILIBI u nX
COCIMHEHHUS
Kontponbaas pabora Ne3 mo Teme
«Baxuneimnme HEMETAaILIBI u nX
COCIMHCHMS

bubnnoreka [HOK
https://m.edso0.ru/00ae0e18

43

44

45

OOmast ~ xXapakTepUCTHKA  XUMHYECKUX
JJIEMEHTOB — MeETauIoB. MeTtamumdeckas
CBA3b M MeETAJNINYECKas KpUCTaNIndecKas
pemérka. PuU3nyeCcKue CBOWCTBAa METAIIJIOB

XuMuyeckre CBOICTBa METAJJIOB.
DNEKTPOXUMUYECKUNA  pAl  HAOpsHKEHHU
METaJI0B

OO6ume cnocoObl TOJYYEHUS METaJIOB.
CnnaBel. BpruncieHus 10  ypaBHEHUSM

bubnmoreka HOK
https://m.edsoo0.ru/00ael103e

bubnuoreka [HOK
https://m.edso00.ru/00ae1156

bubnuoreka [HOK
https://m.edso0.ru/00ae1156
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https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

46

XUMHYECKHX peaklUuid, eciau OJUH U3
peareHTOB COJIEPKUT MPUMECH

IIonsatue o KOppO31uu MCTAJIJIOB

47

48

IIenounkie METaIbI

OKCI/IIH:I U TUAPOKCHUABI HATPUA U KaJIUs

49

50
o1

[llenoyno3eMenbHBIC METAIbI — KAIbLIHI U
Mardum

Baxxueiiime coefUHEHNS Kb

O0001IEHHE U CUCTEMATU3ALIUS 3HAHUM

Bbubnuorexa [HOK
https://m.edso0.ru/00ae1278
bubnuoreka LHOK
https://m.edsoo0.ru/00ae14b2
bubnuorexa [HOK
https://m.edsoo.ru/00ae14b2
bubnuoreka [HOK
https://m.edso0.ru/00ae15e8
bubnuoreka [HOK

https://m.edso0.ru/00ae15e8

52

53

54

KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

[IpakTuueckas pabora Ne 6 mo Teme
"XéctkocTh BOJIBI u METOJIbI eé
ycTpaHeHHs"

AIOMUHUN

bubnuoreka [HOK
https://m.edso0.ru/00ae1886

bubnuorexa HOK
https://m.edso0.ru/00aelae8

bubnnoreka [HOK
https://m.edso0.ru/00aelc64

55

56

57

AmobotepHble  cBoiicTBa  oKcHIa @ H
THAPOKCUAA

Kemneso

Oxkcupl, Tupokcuanl U conu xenesa (I1) u
xenesa (I10)

bubnuorexa HOK
https://m.edso0.ru/00aelc64

bubnuoTeka [HOK
https://m.edso0.ru/00ae1d86
bubnmoreka HOK
https://m.edso0.ru/00ae35e6

58

59

O00011eHHE U CUCTEMATU3ALNS 3HAHUM

[TpakTueckast pabora Ne 7. Pemenue
OKCIIEPUMEHTANIBHBIX ~ 33Jad [0  TEeMe
«Baxuenime MeTayIbl U UX COEIUHEHUS))

bubnuoTeka [HOK
https://m.edso0.ru/00ae3de8

60

Brrancnenus 1o YPaBHCHHUAM XUMHYCCKUX

bubnmoreka IHOK
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https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

peaKkIuii, ecii OJWH W3 PEarcHTOB JaH B
U30BITKE  WIH  COJCPXKUT  NPHUMECH.
BrrunciaeHus MaccoBOM  JOJNM  BBIXOZA
MPOJIYKTa PeaKluu

https://m.edso0.ru/00ae1750

61 O0o01IeHre U cCHCTeMaTU3alus 3HAHUH 1
62 Kontponbnast pabora Ne4 1o Teme 1
«Baxueime MeTajIbl U KX COSOUHEHUS
63 BemecrBa 1 martepuanbl B IIOBCEIHEBHOM 1 bubnuoreka [HOK
JKM3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHHUE OKpYKarollei 1 bubnnoreka HOK
cpebl https://m.edso00.ru/00ae4270
65 Pons XxuMum B pEHICHUH 3KOJOTHYECKUX 1 bubnnoreka HOK
npoOieM https://m.edsoo.ru/00ae4270
66 PesepBHblit YPOK. O6006menne ooy bubnuoreka [HOK
CHCTEMAaTH3aLNsA 3HAHUI https://m.edso0.ru/00ae0d0a
67 PesepBHblit YPOK. O60061eHne nooy bubnuoreka I[HOK
CHCTEMaTH3aIHs 3HAHU https://m.edsoo.ru/00adb33c
68 PesepBHbIit YPOK. O06061exHne ooy bubnnoreka [HOK
CHCTEMAaTH3aLNsA 3HAHUI https://m.edso0.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB 1O 68
[MTPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHME OBPA3OBATEJIBHOI'O
NPOIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

* Xumus, 8 knacc/ Pymsuruc I'.E., ®enpnman @.I'., AknmonepHoe obmectBo «M3marenbcTBo
«IIpocserienune»

* Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman @.I'., AkuronepHoe oo6mectBo «3mareabcTBo
«IIpocsemenune»

METOAUYECKHUE MATEPHUAJIbBI 1JIs1 YUUTEJIA
Pagenxuii A. M., XUMHA. JAnpakTudecKui Marepuall. &-9 KJIACCEI

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. https://resh.edu.ru
2. https://infourok.ru
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