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MHNOACHUTEJBbHASA 3AIINCKA

[TporpaMma 1o XMMHUU Ha YpOBHE OCHOBHOTO OOIIET0 00pa30BaHMsI COCTaBICHA Ha OCHOBE
TpeOOBaHUIl K pe3yJapTaTaM OCBOECHHS OCHOBHON 00pa30oBaTEIbHOM INPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepabHON
paboueil mporpaMMbl BOCIUTAHUSA U C YU4ETOM KOHIICTILIUU MPENOoaBaHus Y4eOHOTO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoii @eneparumn.

[IporpaMMa 1o XWUMUU Aa€T TPEICTABICHHE O IENAX, OOMICH CTpareruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOUIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00sA3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpee/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHE 10 pa3/iesiaM U TeMaM MPOrpaMMbl 110 XUMHUH, ONpeeseT KOJIUYECTBEHHbIE
Y KQueCTBEHHbBIE XapAKTEPUCTUKHU COAECPKAHMSL, PEKOMEHAYEMYIO [TOCIEA0BATEIbHOCTD U3yUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTo Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YJaIOLINXCS, ONPEEIIIeT BO3SMOXKXHOCTH IpeAMETA JJIS pean3aliu
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl Ha YPOBHE
OCHOBHOTO 00mIero obpa3oBaHus, a Takke TPeOOBaHUI K pe3ynbTraTaM OOY4YEeHHsS XUMHU Ha
YpOBHE IIeJiell U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB y4eOHO-II03HABATEIbHON AESITEIbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUU CIYKHUT OCHOBOU il POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIETOCs, €T0
NPECTaBICHUN O MAaTePHAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XHMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus Ta00albHBIX MPOOJEM YCTOMYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHUECKOl 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHECHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peajn3alii BOZMOXKHOCTEH JIJIsl caMOpa3BUTHUS U (DOPMHUPOBAHHUS KYIbTYPHI
JMYHOCTH, €€ 001ei 1 (PyHKIMOHATBHON TPAMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIICHUSI U TBOPUYECKUX CIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOH  y4eOHOH  JEeSATENbHOCTH,  OKCIIEPHUMEHTAIBHBIX |
UCCJIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEHEBHOM JKWU3HHU, TaK U B
poEeCCUOHAIBHON JESTEIHHOCTH;

3HAKOMUT CO CHEHU(UKON HAy4YHOTO MBIIUICHHS, 3aKJIaJbIBACT OCHOBBI I1E€JIOCTHOTO
B3IJISiJa HAa €IMHCTBO HPHUPOABI UM 4YENOBEKa, SBJISETCS OTBETCTBEHHBIM  ATAloM
B (hOpPMHUPOBAHHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YUaIOLTHXCS,;

crocoOCTByeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKy, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
o0ydJaronuxcs.

JlanHple HampaBieHHUs B OOyYE€HUH XUMHUU OOECIEUUBAIOTCA CHEHU(PHUKON Colep:KaHus
y4eOHOro MpeiMeTa, KOTOPbIH SIBIISIETCS EAarorn4ecky aJanTHPOBAaHHBIM OTPakKeHHEM 0a30BOM
HAyKH XUMUU Ha ONPEEIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO 00IIEro oOpa3oBaHUs OPUEHTHPOBAH HAa OCBOCHHE
00y4JaroIMMHUCS CUCTEMBI TIEpBOHAYATIBHBIX MOHSATHH XUMHUHU, OCHOB HEOPTraHMYECKOH XUMUU U
HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX MIOHATUH OPTaHUICCKOW XMUMHUH.

CtpykTypa coiepaHHs TpOrpaMMBbl 1O XMUMHU C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona kK e€ mzydeHuro. CojepiaHue CKJIQJbIBACTCSI U3 CUCTEMBl MOHATUH O XUMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbl MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEIHHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETHUUECKUX MPEJCTABICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepuoanueckoro 3axkoHa J[. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— Y4eHHMsI O CTPOCHMH aTOMa U XMMHUYECKOH CBSI3U;

— TpeACTaBIeHUN 00 dMEKTPOIUTHUECKON NUCCOIMAIINY BEIIECTB B paCTBOpax.

Teopernueckue 3HaHUS PAacCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BHITIOTHSIS



(GyHKIMU 0OBSICHEHUS M TPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUUYECKOTO
IIPUMEHEHHUS U TIOJYyYCHHS U3y4aeMbIX BEILECTB.

OcBoeHue MporpamMmbl 1O XUMHH CHOCOOCTBYET (OPMHPOBAHUIO NPEACTABICHUS O
XUMHYECKON COCTaBIAIOIEH HAy4HOHW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM NPUPOJIBL,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
IPOMCXOIUT C IPUBIICUEHUEM 3HAHUH U3 paHee U3YyYEHHBIX yUEOHBIX IPeaMeToB: «OKpyxKaromui
Mup», «bronorus. 5—7 knaccel» U «DuU3uKa. 7 KIace.

[Tpy n3yyeHur XUMHUH IPOUCXOAUT (OPMHUPOBAHNE 3HAHUH OCHOB XMMHUYECKOM HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKAa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yu4eOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B
IPUOOIIEHNH K HAyYHBIM METO/IaM [TO3HAHUS IIPU U3YYEHHUH BELLIECTB U XUMUYECKUX pEaKLuil, B
(GOpMHpPOBAaHMM U pPa3BUTUM [103HABATEJIbHBIX YMEHMM M MX MPUMEHEHMH B Yy4eOHO-
MIO3HABATEILHON U y4eOHO-MCCIIEI0BATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMJI OE€3011aCHOTO
oOpalleHus C BeLECTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipy m3ydyeHMHM XMMHH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHsl Ba)KHOE 3HAYCHHE
nproOpenu Takue ey, Kak:

— ¢opMHpOBaHNE HMHTEIUIEKTYAJIILHO Pa3BUTON JIMYHOCTH, TOTOBOW K camM000pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CIOCOOHOW aJanTHpoBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HallpaBJIEHHOCTb OOy4YeHHMsI Ha CHUCTEMaTHYecKoe NpUOOIIeHHe Oo0ydaoumxes K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEH K XUMUU;

— obecrieueHue YCIOBUH, CHOCOOCTBYIONIMX MPHOOPETEHUIO OOYYAIOIIUMUCS —OIBITa
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHUS M CaMOIIO3HAHMSI, KJIIOUEBBIX HABBIKOB (KIJIIOYEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIS1 PA3IIMYHBIX BUAOB JAESITEIBHOCTH;

— ¢opmupoBanue o01el pyHKIMOHAIBHON U €CTEeCTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM
YKCclie YMEHUN OOBSACHATD U OLIEHUBAThH SBJICHUS OKPYXKAIOLIET0 MUPA, UCTIOJIb3Ysl 3HAHUS U OTIBIT,
HOJy4eHHbIE IPU U3YYEHUM XMMUH, NMPUMEHATh UX NPHU PEIIEHUH MpPoOJeM B MOBCEIHEBHOMN
YKU3HU U TPYJIOBOM I€ATEIBHOCTH;

— ¢opMupoBaHuE y 00yJaromuXcsd T'YMaHUCTUUYECKUX OTHOIIEHUH, MOHUMaHMs LIEHHOCTH
XUMHUYECKMX 3HaHWM 111 BBIPAOOTKM 3KOJOTHYECKH Ieecoo0pa3HOro MOBEAEHUS B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHMS CBOETO 3J0POBbS M OKPYXAroLleW MpUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBALUU K 00yUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU AajJbHENUIIero 00yueHHs.

OO61iee yuCino 4acoB, OTBEIEHHBIX JJIS U3YUYEHMS] XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
qacoB (34 yaca ayqUTOpHBIX U 34 yaca Ha CaMOCTOSITEJIbHOE U3yUEHHE; 2 Yaca B HEEIIIO).

COAEP KXAHUE OBYUEHUSA

8 KJIACC

HepBOHa‘{aﬂbele XUMHYECCKHUE ITOHATHUHA

[Ipeamer xumuu. Ponb XUMHM B KU3HHM 4YellOBEKa. XUMHUSI B CHUCTEME HayK. Tema u
BemlecTBa. Ou3znueckre CBOMCTBA BEIIECTB. ATpEeraTHOe COCTOsIHME BenlecTB. [lonaTHe 0 MeTogax
no3HaHus B XUMUU. YucTele BemecTBa U cMecu. CriocoObl pa3esieHns cMeceil.

ATOMBI 158 MOJ'IeKy.TIBI. XI/IMI/I‘—IeCKI/Ie D3JICMCHTHI. CI/IMBOHBI XUMHNYCCKUX DJICMCHTOB. HpOCTBIe
U CJIOKHBIE BElIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.



Xumuyeckast popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH MTOCTOSHCTBA
cocraBa BemectB. OTHocuTeNnbHass aToMHas Macca. OTHOCHUTENbHAs MOJEKYJIspHas Macca.
MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B COEMHECHUHU.

KonunuectBo BemecTa. Mosb. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA, MACCHI M YUCIA
CTPYKTYPHBIX eIMHUII BelecTBa. Pacyérel mo opMynamMm XUMHUECKUX COCAMHEHUI.

®dusznueckue M XMUMHYECKUE SIBJIICHHUsS. XHMHUYECKas peakuus W e€ NpU3HAKHU. 3aKOH
COXPAHEHHS MACChl BEIIECTB. XUMUYECKHe ypaBHeHH. Kimaccudukamnmsi XUMUIECKUX peaKiuit
(coenuHeHus, pa3IoKeHHs, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCyno#, mpaBuiamMu paboThl B JabopaTtopuu U MpUEMaMH
oOpaieHust ¢ 1abOpPaTOpHBIM O0OpPYIOBAaHUEM, M3YUYCHHE W ONMHUCAaHWE (PU3NYCCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HaOM0AeHne (u3nuecKux (TIaBJIeHHe BOCKa, TasiHUE JIbJa,
pacTupaHue caxapa B CTyIKE, KUIIEHHWE U KOHJIEHCALlUs BOJIbI) M XUMHUYECKUX (FOPEHUE CBEUH,
MIPOKAJIMBaHUE MEJIHOM MTPOBOJIOKH, B3aUMOCHCTBHUE MeJIa C KUCIOTON) SIBJICHU, HAOII0IeHUE U
ONMCaHUe MPU3HAKOB MPOTEKAHUS XUMHUECKUX peaKkIuil (pa3iokKeHue caxapa, B3auMOJICHCTBUE
CEpHOI KHUCIOTBHI C XJopuaoMm Oapusi, pasioxeHue ruapokcuaa menu (II) mpu marpeBanum,
B3aUMOJICHCTBUE kKene3a ¢ pactBopoM conu Meau (II), uzyuenne cnocoOoB paszieseHus cMecei:
C TMOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBIMAPUBAHUE, JUCTWIULAIMS, Xpomarorpadus,
MPOBEICHUE OYMCTKU TMOBAPEHHOM COJIM, HAOJIOJEHUE U OINHUCAHUE PE3yJIbTATOB MPOBEACHUS
ONbITAa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIEH MOJIEKYI
(ILIapoCTEPKHEBBIX ).

Basknelinue nmpeacTaBuTe I HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech rasos. CocrtaB Bo3ayxa. Kucnopon — 3JaeMEHT M NPOCTOE BELIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3nYecKkue U XMMUYECKHUEe CBOWCTBA (peaklUuy TOPEHHUS).
Oxkcunel. Ilpumenenue xkucnopoma. CrocoObl TONydeHHUsT KUCIOpoJga B Jaboparopuu U
MPOMBINUIEHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alIoTporHas MOAH(PHUKAIUS
KHCIIOPOJA.

TemnoBoit 3PPexT XUMHUYECKOW peakluu, TEePMOXUMHUYECKHUE YypPaBHEHUS, JK30- U
SHAOTEPMUYECKHE peakuu. TOIIMBO: yrojiib M METaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anemenT u nmpoctoe BemecTBo. HaxoxkaeHue Bogopoia B mpupoe, Gu3nieckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI MosTydyeHus. KucioTer u comu.

Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMHUYECKUM YPaBHEHUSM.

®dusnyeckue cBorcTBa BoAbl. Boma kak pacrBoputens. PactBopbl. HacelllieHHBIE U
HEHACBIILICHHBIE pPAacTBOpPHI. PacTBOPHUMOCTh BelIECTB B Boje. MaccoBas 10l BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpUPOJE M B KU3HU
yesnoBeka. KpyroBopoT BOIbI B TpHUpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanust Heopranuueckux coeauHeHuil. Oxcuapl. Knaccudukanus OKCHIIOB:
coneoOpa3yrolue (OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyomue. Homenkiarypa
OKCHI0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHue okcuaoB.

OcHoBanus. Knaccudukanus OCHOBaHWN: IIETOYM U HEPACTBOPHMBIE OCHOBAHUS.
Homenkmarypa ocHoBanmil. ®Pu3nuecKkue M XMMHYECKHE CBOWCTBAa OCHOBaHMU. [lomyuenue
OCHOBAaHMH.

Kucnoter. Knaccudukanus xucinor. HomeHnkiarypa kucioT. @uU3ndeckue U XUMHUYECKHE
cBoiicTBa kucior. Psan akruBHoctu metamioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknatypa coneil. dusnyeckne U XxuMu4deckue cBoiicTBa coiied. [lomyuenue
COJIEH.

['eneTnueckas CBsI3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTMHEHUN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE ONpEJIeNICHNE COEP KaHUs KUCIIOpoAa B BO3AyXe, MOJy4yeHHe, coOMpaHue,
pacro3HaBaHHe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOACHHE B3aUMOJCHUCTBHUS BEIECTB C



KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IMpPEKpaIIeHUs: TOpeHus (mmokapa), 03HAKOMIJICHHE C
o0Opa3lilaMu OKCHJOB M OINHUCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE, pacrno3HaBaHUE U
M3y4eHUE CBOMCTB BojoOpoja (TopeHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYHO MCIOJIb30BaHUE BUAEOMATEpUaIoB), HaOI0JeHIEe 00pa31IOB BEIIECTB KOJIMYECTBOM |
MOJIb, HMCCJICIOBAaHUE OCOOCHHOCTEH pACTBOPEHUS BEIIESCTB C PA3IMYHOW PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jie pacTBOPEHHOIO BEILIECTBA,
B3aUMOJICCTBUE BOJBI C METaUlaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPraHUYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOJI0JICHUE M3MEHEHUS] OKPACKH HHJIMKATOPOB B PAcTBOpax KHUCIOT MU HIEJIOYeH, M3ydeHue
B3aumoeiicTBus okcuaa Meau (II) ¢ pactBopoM cepHOil KHCIOTHI, KUCIOT C METalllaMH, peakiuit
HEUTpaNu3aluu, MOJy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH, BHITECHEHHUE OJJTHOTO METaJljla IPYruM
W3 PacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiacchl
HEOPraHUYECKUX COCIUHEHUI.

Iepuonuveckuii 3akoH u Ilepuoguyeckasi cucremMa xumuuyeckux jiemenrtos /. WU.
MenpeneeBa. CTpoeHne aToMOB. XUMH4YeCKasA CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKU KIACCU(DUKAIIMN XUMUYECKUX JIEMEHTOB. [IOHATHE O IpyIax CXOIHbBIX
3JIEMEHTOB (LIEJIOYHBIE U IIETOYHO3EMENIbHBIE METAIIIIbI, TaJIOT€HbI, THEPTHBIE T'a3bl). DIIEMEHTHI,
KOTOpBIC 00pa3yroT aM(pOTEePHBIC OKCHIBI M TUAPOKCHUJIBI.

[lepuonnueckuit  3akoH. Ilepuogmueckas cucrema XUMHUYECKUX 3ieMeHTOB  /JI.
. MenneneeBa. Koporkoneproanas u amuHHONEpUoaHast (opmbl [leproamueckoll CHUCTEMBI
xumuueckux anemeHToB J[. W. MengeneeBa. Ilepuogsl u rpynnbel. Du3ndecKuid CMBICH
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifep. M3otonbl. DnekTpoHbl. CTPOESHUE AIEKTPOHHBIX
obonouek atomoB TepBeIXx 20 Xxumuueckux aneMeHToB Ilepuomuueckorr cucrtemst [l.
N. MenpeneeBa. XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA I10 €ro MoJ10KeHuto B [leproanueckoi
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHUSI PAInyca aTOMOB XMMHUYECKUX HJIEMEHTOB, METANINYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue lleproanyeckoro 3akoHa u Ilepuognueckoil CUCTEMBbI XUMHUECKUX 3JIEMEHTOB
JUISl pa3BUTHs HayKH U npakTuku. J[. . MeHneneeB — y4€HbIN U IPpaKJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMOJsIpHAS) CBSI3b.
DIIEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEeHTOB. lloHHas CBS3b.

Crenensb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iporieccsl okucneHus
1 BoccTaHOBJICHUS. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3y4deHue 00pas3IioB BEIIECTB METAIUIOB U HEMETAIJIOB, B3aUMOJICHCTBUE THIPOKCHIA ITMHKA
C pacTBOpaMHM KHUCIOT M IIEJIOYEH, TMPOBEACHUE ONBITOB, WIUIIOCTPUPYIOLIUX HPUMEPDI
OKHCITUTEIHbHO-BOCCTAHOBUTEIILHBIX PEAKINK (TOpeHre, PEaKIluy Pa3ioKeHHs], COSTUHEHN).

Mesicnpeomemmuuie cea3u

Peanuzarus MeXNpeIMETHBIX CBSI3€H MPU M3YUYEHUM XMMHUH B 8 KJIACCE OCYIIECTBISETCS
Yyepes UCTIIONb30BaHNe KaK 00X eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHITHA, SBISIOIINXCS
CHUCTEMHBIMU ISl OTACIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01ure ecTeCTBeHHO-HAYYHbIE TIOHATHS: HAyYHBIH (DaKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAJIH3,
CHUHTE3, KiacCcu(UKaIus, TMePUOJUIHOCTh, HAOIIOICHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHE, MOJIEIIb, SBJICHHE.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, HW30TOIIBI,
pPaOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIECTBO, TeJIO0, O0BEM, arperaTHOe
COCTOSIHHE BEIeCTBa, ra3, (U3WYECKHUE BEIUYHHBI, CIMHHUIIBI W3MEPEHHs, KOCMOC, TUIAHETHI,
3BE3161, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.



['eorpadus: atmocdepa, runpochepa, MUHEpPaIIbI, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOMIAEMBIE,
TOIJIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKkus

Ilepnonnueckuii  3akoH. Ilepuomuueckas cucreMa XMMHMYECKUX JJIEMEHTOB /I
N. MenpaeneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB XUMHUYECKHUX
AJIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaIbLUsi U UX COCJUHEHUM B COOTBETCTBUHU C
HOJIOKEHHUEM 3JIeMEeHTOB B [leprnonnyeckoil cucteme U CTpOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUABl XMMHUYECKON CBSI3M. THUIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOIMCTB BELIECTBA OT THUIIA KPUCTALIMUECKON PEIETKH U BHJIa XUMUYECKOH CBSI3H.

Knaccugukanuss ¥ HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XHMHYECKHE CBOMCTBa
BEIIIECTB, OTHOCALIMXCS K Pa3IMYHBIM KJIAaCCaM HEOPraHMYECKHX COECIUHEHUH, I'eHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukanus XMMHYECKUX peakUui MO pa3IM4YHbIM IpPU3HAKaM (IO YHUCIY U COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEIECTB, 10 TEITIOBOMY 3P (PEKTY, 0 H3MEHEHUIO CTETICHEH OKHCICHHS
XMMHUYECKHX JJIEMEHTOB, [0 OOpaTUMOCTHM, IO Y4YacCTHIO KaTajaus3aropa). OJK30- H
SHIO0TEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[Tonstue o ckopoctu xumuyeckod peakuuu. IloHsTHe 00 OOpaTHUMBIX U HEOOPATUMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
katanuze. [lonsTue 0 XuMu4eckoM paBHOBecHH. DAKTOPBI, BAUSIONUE HA CKOPOCTh XMMUUYECKON
peaKkLuu U MOJI0KEHNE XUMUYECKOIO PAaBHOBECHS.

OKUCIUTENIBHO-BOCCTAHOBUTENBHBIE PEAKLMHU, 3JIEKTPOHHBIA OajaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBlieHUE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 37ME€KTPOJUTHUECKON AMCCOLMALIMM. DJIEKTPOJIUTBHI U HEIEKTPoInuThl. KaTnonsi,
aHMOHBI. MeXaHU3M JIMCCOLMAIMY BEIECTB C pa3IMYHbIMU BUJAMH XUMUYECKO cBs3U. CTeneHb
nuccounanuu. CUilbHbIE U c1a0ble 3J1EKTPOIUTHI.

Peakiun moHHoro oOMeHa. YcOBUS NMPOTEKAaHUs PeakUUid MOHHOrO OoOMeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBONCTBa KHCJIOT, OCHOBAaHUM U COJEHl B CBETe
OpeAcTaBiIeHU 00 3JIeKTpOJUTHUYECKON auccornuanuu. KadyecTBEHHblE peaklUyd Ha HOHBI
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSIMH KPHUCTAUNIMYECKUX PEIIETOK HEOPraHWYECKUX BEIEeCTB —
METAJUIOB M HeMeTalloB (rpagura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAa HaTpHs),
UCCJIEJIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOM pEaKkIuu OT BO3ACHCTBHS PA3IUUYHBIX
(bakTOpOB, MCCIEI0BaHUE IIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IMpOLECCa IUCCOLMALUN
KHCJIOT, 111eJ104el U cosell (BO3MOKHO UCIIOIb30BaHUE BUJIEO MAaTEPUATIOB), IPOBEICHUE OIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKM MPOTEKaHMs peakLUui MOHHOro obMeHa (oOpa3oBaHHE oOcaJka,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKUuil (rOpeHHe, peakluu pPas3iIoKEHHsI, COCUHEHUs), paclo3HaBaHHUe
HEOPraHMYECKHUX BELIECTB C IIOMOINbIO KAueCTBEHHBIX peakUWid Ha MOHBI, pELIeHUE
DKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTauibl U MX coeJUHEHUSA

OOmast xapakTepucThka rajoreHoB. OCOOCHHOCTH CTpPOEHHMsSI aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CTpoeHne M (puU3MUecKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJopa (B3auMOJIEHCTBHE C MeTajllaMH, HeMeTaJlJIaMH,
nienoyamu).  XuopoBoaopod. ComsiHas KWCIOTa, XMMHYECKHE CBOWCTBA, IMOJIyu€HHE,
npuMeHeHue. JlelicTBHe XJIopa U XJIOPOBOAOPOJa HAa OPraHMU3M 4YesIoBeKa. BaxkHelme Xaopuasl
U UX HaXO0XJIEHUE B IPUPO/IE.

Obmas xapaktepuctuka 3i1eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHrne M (QU3MYecKrue CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHbIE MOJU(PHUKAIIMKA KUCIOPOJA U cepbl. XUMHUYECKUE CBOMCTBA



cepel. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBoMcTBAa. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(oOmre Kak MpeaCcTaBUTEIN Klacca KUCIOT U crieruduueckue). XMMUYECKHE Peaklnu, JIeKaIIue
B OCHOBE IIPOMBIIIJICHHOT'0 ClI0c00a NOJIy4YeHUsl CEPHOM KUCoThl. [IpuMeHenne cepHoi KUCIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHas peakuusi Ha cynbdar-uon. Haxoxxnenue cepel u eé
COEMHEHUH B mpupoje. XUMUYECKOE 3arpsi3HEHUE OKPY)KAIOLIEH cpeibl COEMHEHUSIMU CEphbl
(KHCTIOTHBIE I0XKIH, 3arPS3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHHS.

OO0mas xapakTepucTHKa 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpuUpoie, (HU3UYECKUe Hu
XUMHYecKHe cBoicTBa. KpyroBopot a3ora B npupoje. AMMHUaK, ero Gu3n4eckue 1 XMMU4ecKHue
CBOWCTBA, MoylyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMeHeHue. KauecTBeHHas peaklys Ha MOHBI aMMOHHUSA. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢u3nueckue M XUMHYECKHE CBOicTBa (0OmIMEe Kak TpEACTaBUTENs Kilacca KUCIOT |
cneuuduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoopeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKaroleh cpebl COeIUHEHUSIMU a30Ta (KUCIOTHbBIE
JOX/IM, 3arpsi3HEHUE BO31yXa, MOuYBbl U BOAOEMOB). Docdop, amioTponHble MOAU(PUKALUU
docthopa, puznyeckne u xummueckue cBorictBa. Oxcun docdopa (V) u docdopnas xucnora,
du3nueckue M XUMHMYECKHE CBOWCTBa, nosiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIBHBIX YIOOPEHUI.

OObmas xapaxktepuctuka 3i1eMeHToB [VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUA. YTJIEpOo/, aJlFIOTPOIIHbIE MOAU(UKAIIMY, PACIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopotT yrieposaa B Ipupoe.
Oxkcupapl yriaeposaa, ux (pU3NYecCKue U XMMUYECKHE CBOWCTBA, JEWCTBHUE HA >KMBBIE OPraHU3MBI,
HOJy4eHHEe U MPUMEHEHHE. DKOJOrMueckue mpolseMsl, cBA3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTe3a TII00aJBHOTO TMOTEIUICHHs KiIMMarta, MapHUKOBBIN 3¢ dekt. YrompHas kucimora u e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, MOJy4deHHE U IpuMeHeHue. KadecTBeHHas
peakuus Ha KapOoHaT-uoHbl. Micnonp3oBaHue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUIEHHOCTH
U CEJIbCKOM XO3HCTBE.

[lepBoHayanbHble MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIUMHEHUSX Yriepoaa
(MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, [NIMLEPUH, YKCYCHas KucioTa). [IpupoiHble HCTOUHUKU
YIII€BOIOPOAOB (YroJib, IPUPOIHBIN ra3, He(Th), IPOAYKTHI UX NepepaboTku (O0€H3UH), UX POJIb
B OBITY M HPOMBIIIICHHOCTH. [IoHATHE O OMONOTMYECKM Ba)KHBIX BEIIECTBAX: JKHUpax, OeKax,
yriaeBojax — M HMX POJIM B KU3HU dYeloBeKa. MarepuaibHOE€ €JUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COEANHEHUN.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWCTBA, MOJYYEHHE U TNPUMEHEHHE.
CoenuHenus kpemHusi B mnpupoje. OOmme mnpencrasieHus o0 okcuae kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBIIINIEHHOCTU. BaxHeilmue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobimembl
0€30MacHOr0 UCNOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3ll0B HEOPIaHWYECKUX BELIECTB, CBOMCTB COJISHOM KHUCIIOTHI, IPOBEJICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpaxaromue (pU3NYeCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIOJIb30BaHUE BHJEOMATEpHANiOB), O3HAKOMIIEHHE C O0paslamH XJIOPUAOB (TaJIOr€HHUIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJeOMaTepuaoB), HaOdIofeHHEe Tpolecca OOYINMBaHUS — caxapa IOX  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYeHHE XMMUYECKUX CBOWCTB pa30aBiIC€HHON CEpHOM
KHCJIOTHI, TPOBEJICHHE KaueCTBEHHOM peakiy Ha Cyiab(paT-uOH M HaOIIOJeHHE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M HX COEINUHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHME M H3Y4YEHHE CBOICTB aMMMaka, IpPOBEJIEHUE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (hoc(aT-uOH U N3ydeHHUE MPU3HAKOB UX MPOTEKaHUS,



B3aMMOJIEMCTBYE KOHLIECHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO HCIIOJIb30BaHUE
BUCOMATEPHUAJIOB), H3Y4YEHUE MOJAEIEeH KpPUCTAUNIMYECKUX PpeHETOK anmasza, TIpadura,
¢byepena, 03HAKOMIIEHHE € MPOLECCOM a/ICOPOIIMH PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM
YIJIEM U YCTPOHCTBOM ITPOTUBOra3a, ojly4eHue, coOnpaHue, paclio3HaBaHUE ¥ U3y4eHHEe CBOMCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAueCTBEHHBIX pEaKUWi Ha KapOOHAT W CHIIMKAT-UOHBI H
U3Y4YCHHE IIPU3HAKOB MX IPOTEKaHHs, O3HAKOMIIEHME C MPONYKLUUEH CHIMKATHOU
IIPOMBILUIEHHOCTH, PELIEHUE YKCIIEPUMEHTAIbHBIX 3a1a4 110 TeMe «BaxHele HeMeTallIbl U UX
COCIUHEHUS.

MeTtajliibl M MX COeIUHEHUS

OO011ast XapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX MTOJIOKEHUS
B [lepuoguueckoil cucreme xumuyeckux snemeHToB JI. 1. MenzeneeBa U CTpOEHHsI aTOMOB.
Crpoenne mertainos. Metamnueckas CBA3b M METAUIMYECKash KPUCTAJUIMYECKAs PEIIETKA.
ONEKTPOXUMHUYECKUM psa HanpsokeHU MeramioB. dusmueckne M XUMUYECKHE CBOWCTBA
MmetauioB. O0mue crnocoObl NoxydyeHus: MetaioB. [loHATHE 0 KOPPO3UM METaIOB, OCHOBHbBIE
CHocoObl 3almMTHl WX OT Koppo3uu. CruiaBel (CTalb, YyryH, AIOPATIOMUHUH, OpoH3a) M HX
IPUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[Ilenoynble MeTauIbl: MOJOkEHUE B [leproanueckoi cucTteMe XMMHYECKUX AJIeMEHTOB /1.
H. MenneneeBa, CTpoOeHHE HUX aTOMOB, HaxOXJAeHUE B mpupoje. PU3HUecKHe U XUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIJIOB U UX COEIMHEHUN.

[I{erouHO3eMENBHBIE METAJUIBI MArHUM U KAJIBLIMIN: 110J10KeHKE B [lepuonnueckoi cucreme
xumuueckux snemeHToB JI. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXO)KJIEHUE B IPHUPOJE.
®usnyeckue U XMMHYECKUE CBOMCTBA MarHus M KaublMsl. BakHeHne COCIUHEHHs KalbLus
(oxcua, THAPOKCHU, conn). KECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHUsL.

AmoMuHuii: mnonoxeHue B Ilepuonnyeckoil cuUcTeME XMMHMUYECKHUX 31eMEHTOB /I
H. MenneneeBa, CTpOCHHE aTOMa, HaXOKIEHHE B pupoje. Pu3nyeckue 1 XUMUYECKUE CBOMCTBA
amoMuHus. AM(pOTEpHBIE CBOMCTBAa OKCHJIA M THIPOKCHIA AITFOMUHUSI.

Keneso: mnonoxenue B llepuoanueckoil cucreMe XUMHYECKMX 3JIEMEHTOB /I
N. MenpeneeBa, CTpOCHHE aTOMa, HaX0KICHHE B Ipupoae. PU3NUecKue H XMMUYECKHE CBOMCTBA
xkene3a. Okeuawl, Tuapokcunsl u conu skenesa (II) m sxenmesa (III), ux cocras, cBoiicTBa u
IIOJIyYECHHUE.

Xumuueckuii IKcnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMHi METAJIJIOB U CIUIABOB, MX (PU3NYECKUMH CBOMCTBAMU, H3y4EHUE
pe3yabTaTOB KOPPO3UH METAIIIOB (BO3MOXKHO HCIOJIb30BAaHNUE BHIEOMATEPUAIIOB), OCOOCHHOCTEN
B3aMMOJCHCTBUSL OKCHJA KajJblMsl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHAJIOB), HCCIEJI0BaHHE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHHs jKele3a B
KHUCIoposie  (BO3MOXHO  MCIIOJB30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MarHWs, KaJblMs, aTIOMUHUSA, IIMHKA, xkene3a (II) n xenesa
(III), mexau (II), HaGmtoieHNE U ONMMCAHUE MPOLIECCOB OKpPAIIMBaHUS IUIAMEHW MOHAMM HaTpus,
KU M KaJbLUs (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THIPOKCH/IA IMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BakHelIe MeTaJulbl U UX COCIUHEHUSD).

XuMus M OKpyKaoLas cpeia

BemectBa 1 matepuaibl B IOBCEIHEBHOM JKU3HU 4elOBEKa. be3onacHoe HCIOIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momoirs mpu XUMHUYECKHX OXOTrax M
OTPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHUE OKpY Karolleil cpenbl (MpeaenabHas 10nycTuMasi KOHIEHTpalus
BerecTs, ganee — [1JIK). Poib xumun B perieHun 3K0JI0rn4eckux npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, MOJIMMEPHBIE MaTEPHAIbI).

Meostcnpeomemnuwie céasu



Peanuzanusi MeXIpeaMETHBIX CBSI3€W MPU U3YUYEHUHM XMMUU B 9 Kjlacce OCYIIECTBIISIETCS
yepes3 UCIOJIb30BaHKE KaK OOIINX €CTECTBEHHO-HAYYHBIX IOHATUMN, TaK U MOHITHM, SBISIONINXCS
CHUCTEMHBIMU JJIsSl OTAEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO61re ecTeCTBeHHO-HaY4YHbIE TIOHATHS: Hay4HbIH (PaKT, rUNoTe3a, 3aKOH, TEOPHs, aHAIH3,
CUHTE3, KIacCU(pUKaLUs, NEePUOANYHOCTh, HAONIOJACHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()PeKT, TEXHOTIOT s, MaTepHAaIbI.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIBI,
pPaZOaKTUBHOCTb, MOJIEKYJA, DSJIEKTPUYECKHI 3apsl, M[POBOJHUKH, IOIYIPOBOJIHUKH,
TUDIICKTPUKH, (POTOITIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOEe COCTOSIHHE BEIIEeCTBA, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITMYECKAasl PEIIETKA, CIUIaBbl, (PU3NUECKHUEe BEIMYNHBI, €IUHUIIbI
MU3MEPEHHUS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHILE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpaJbHbIE YI0OpEHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHbBIE TOPObI, ITOJIE3HBIE HCKOIIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOTI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JImdHOCTHBIE pe3yNbTaThl OCBOEHHS MPOrPaMMbl OCHOBHOTO oO0mmiero o0Opa3oBaHUS
JIOCTUTAIOTCS B X0JIe 00yUYeHUsI XUMHUH B €IMHCTBE y4eOHOM M BOCIIMTATEIILHON JIEATETLHOCTH B
COOTBETCTBUU C  TPAJAUIMUOHHBIMU  POCCHUMCKHUMH  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, TMIPUHSATHIMU B OOIIECTBE MpPABWJIAMH M HOPMaMHU TOBEACHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMATIN3ALIUN O0YUaIOIIUXCS.

JlugHOCTHBIE pe3ysbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMON TMO3UTHBHBIX IIEHHOCTHBIX OPHEHTAlMH M paCIIUpPEHHUE OMbITa ACSITEIbHOCTU Ha e
OCHOBE, B TOM YHCJI€ B YaCTHU:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY M HAYYHOMY
HACJICUIO, TOHMMAHUS 3HAUEHUS XMUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOILECTBa,
CITOCOOHOCTH BJIQJIETh JIOCTOBEPHOW MH(OpMaIuend 0O MepeoBhIX JOCTIKEHUSIX U OTKPBITUSIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YyCTpOMCTBe
Mupa 1 oOlIeCTBa;

2) rpaIaHCKOr0 BOCIIUTAHUS:

MPEACTABJICHUSI O COLMAIBHBIX HOpPMax M TpaBWIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Yy4eOHO-
MCCJIEI0BATENbCKOM, TBOPUECKON M IPYTUX BUIIAX JEATEILHOCTH, TOTOBHOCTH K PAa3HOOOpa3HOM
COBMECTHOH JIeATEIbHOCTH MPHU BBINOJHEHUU Y4eOHBIX, MO3HABATEIbHBIX 3a7a4, BBITOJHEHUU
XUMUYECKHUX DKCIIEPUMEHTOB, CO3/IaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHUSI K B3aUMOTIOHUMAHHIO
¥ B3aMMOINOMOINM B Tpollecce 3TOM y4eOHOUW JesITeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHUE U MOCTYIKH CBOMX TOBAPHIIIECH C TTO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUs MOCJIEJICTBUM MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHMS:

MHUPOBO33PEHUYECKHE  MPEACTABICHUS O  BEIIECTBE M  XUMHYECKOM  peakivH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAyKH M COCTABJISIONINE OCHOBY JIJIst
MOHUMAaHUS CYITHOCTH HAYYHOW KapTUHBI MUpPA, IPEJICTABICHHSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS TPUPOJIBI, B3AMMOCBS3SIX YEIOBEKA C MPUPOJTHON CPEIOo, O POJIM XMMHUHU B TIO3HAHUU
ATUX 3aKOHOMEPHOCTEH;

MMO3HABATEIIbHBIC MOTHWBBI, HAIlpaBJIEHHBIE Ha TMOJTYYEHUWE HOBBIX 3HAHUM TIO XHUMHH,
HEOOXOoauMBbIe ISl OOBSCHEHUS HAONIOIaeMBIX TMPOILIECCOB U SIBICHUMN, MMO3HABATEIBLHOM,
WH()OPMAITMOHHON M YUTATEIIbCKON KYIbTYPhI, B TOM YHCJIE HaBBIKOB CAMOCTOSTEIbHON pPaOOTHI



C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEPATypOHd, MOCTYMHBIMU TEXHUYECKUMHU CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHII;

UHTEpEC K OOYYCHHIO U TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABIEHHOCTH U YPOBHS O0YUYCHHUS B aTbHEHUIIIEM;

4) popMUPOBaAHUS KYJIbTYPHbI 310POBbSI:

OCO3HAHUE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 370pOBbIA 00pa3 >KU3HU, OCO3HAHUE IIOCIEACTBUN M HENPUITHE BPEIHBIX MPUBBIYCK
(ynorpeOsieHUsI aJKOrojsi, HAPKOTHKOB, KypEHHs), HEOOXOJMMOCTH COOJIIOJICHUS TPaBHII
0e30MacHOCTH NP OOPALIEHUHN ¢ XUMHUYECKUMH BEUIECTBAMH B ObITY U pealbHOMN KU3HHU;

S) TPy10BOr0 BOCIIUTAHUSA:

MHTEpPEC K MPAKTUYECKOMY M3YUYEHHIO Mpodeccuil u Tpyna pa3iuyHOro poja, yBaxeHHe K
TPYIY U pe3yibTaTaM TPYI0BOU AEITEILHOCTH, B TOM YHUCIIC HA OCHOBE TPUMEHEHUS MPEAMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAMBUAYAIBHOH TPACKTOPUHU IPOJIOJIKEHUS
o0Opa3oBaHUsl C Y4E€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, ycHemHoil mnpodecCHOHATbHON NeATEeIbHOCTH U Pa3BUTHUS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B MPOPECCHOHATBHOMN Cpe/Ie;

6) IK0JIOrHYeCcKOro BOCIIUTAHMS

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIICHUE K MPHPOJIE KaK UCTOUYHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe30macHoro obpasza KHU3HHU,
OTBCTCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHUE LIEHHOCTH COOJIOICHUS MPaBUl OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIleCTBAMH,
a TaKKE B CUTYaUSX, YIPOKAIOIINX 30POBBIO M KU3HU JTFOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHMUS, TTOJIy4aeMbIe MTPH U3YYCHUH XUMHUH, I PeLICHHS 3a/1a4,
CBSI3AHHBIX C OKPYXKAIOLIEH MPUPOJHON CPEAOM, JJIsI MOBBIIIEHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MPoOJieM U MyTed UX pelieHUs
MOCPEACTBOM METOJIOB XMMHH, YKOJIOTHYECKOTO MBIIUICHHS, YMCHHS PYKOBOJICTBOBATHCS UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMATIBLHON MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MmeranpeaMETHBIX pPE3yIbTAaTOB BBIACISIOT 3HAUMMbIE s (HOPMHUPOBAHUS
MHUPOBO33pEHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TCOPHSs, MPUHIUI, THUIOTE3a, (aKT, CHCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IpeIMeTaxX | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MUpa, U yYHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIBHOCTH.

IMo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YUeOHbIE AelicTBUS

ba3oBble Jiornyeckune AeHCTBUA:

YMEHHSI HWCIOJIb30BaTh TMPUEMBI JIOTHYECKOTO MBIIUICHUS TIPU OCBOCHHWHM 3HAHUM:
PacKpbIBaTh CMBICII XMMUYECKUX MOHITHH (BBIIEIATH UX XapaKTEpHbIE MPU3HAKU, YCTAHABIINBATh
B3aMIMOCBSI3b C JAPYTUMHU IOHSTHSMH), WCIIOJIB30BATh IMOHSATHS I OOBSICHEHUS OTACIHHBIX
($akTOB U SBJICHUIA, BBIOUPATh OCHOBAHMS U KPUTEPHUH IS KIIAaCCU(PUKAIIMN XUMHUYECKHUX BEIIECTB
U XUMHUYCCKUX PEAKINH, yCTaHABIMBATh MPUYHHHO-CIICJCTBCHHBIC CBSI3U MEKIY OOBEKTAMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE paCCyXACHHs (MHIYKTUBHBIC, NEAYKTHBHBIC, MO aHAJIOTUH),
JIeJIaTh BBIBOJIBI M 3aKJTFOUCHUS;

YMEHHE MPUMEHSITh B MPOIECCE MO3HAHUS MOHATHS (MPEAMETHBIE M METallpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICTH, HCIIOb3yeMble B XHMHH, MPEOOPa30BBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMHUYeckas (GopMylia W ypaBHEHHE XHUMHYCCKOH pEakIMu — TMPU pPEIIeHHd Yy4eOHO-
MO3HABATENBHBIX 3a/ad, C Y4YETOM OTHX MOJEIBHBIX TNPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIESCTBEHHBIC MPU3HAKH H3YyYaeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U



XUMHUYECKHUX PEAKIINi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CICACTBCHHBIE CBSI3U U
MIPOTUBOPEYUS B U3yUaEMBIX MPOLECCaX U SABJICHUSIX.

Ba3oBble nuccienoBarebckne 1eiCTBUSA:

YMEHHUE HCIO0JIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAaY€CTBE MHCTPYMEHTA IIO3HAHMS, A
TaKKe B KayeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMbBIX CYKJICHMII;

IPUOOpPETEHUE OMNbITa [0 IUIAHUPOBAHMIO, OPraHMU3ALMM M IIPOBEICHUIO0 YUYEHHYECKUX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJI0M MpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOLICHHS W BBIBOABI MO pe3yJabTaTaM HPOBEAEHHOTO OIbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM padoTe.

Pabora ¢ unopmanmeii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IMYHBIX BUOB
1 OpM MPEACTABICHHS, OTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAst TUTEpaTypa
XUMHYECKOT0 COZIepKaHus, CIIpaBOYHbIe MocoOus, pecypchl IHTepHeTa), KpUTHUECKH OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE IPUMEHSATH Pa3IMYHbIe METO/bI U 3aIIPOCHI IIPU MOUCKE U 0TOOpe MHPOpMALK U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOAMMBIX JIJIsl BBIIIOJIHEHUS YU€OHBIX U I03HABATEIbHBIX 3a7a4
onpeAeNéHHOr0 THIMA, MPUOOpPETeHHWE OmbITa B OOJIACTH HUCHOIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOIHH, OBIaJI€HUE KYIbTYPOH aKTUBHOT'O HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBbHYIO (OpMY MpencTaBICHUS
uH(pOpMallUl U WIUTIOCTPUPOBATh pEIIaeMble 3a/ayd HECIOXKHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHME HCIOJIb30BaTh M aHAJIM3UPOBATh B IPOLECCE YUYEOHOM M HUCCIIEOBATEIbCKOMN
JEeSTEIIbHOCTH MH(POPMAIIMIO O BIUSHUU POMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIe MPUPOIHON CPEIbl.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

YMEHMsI 3aJlaBaTh BOIPOCHl (B XOjA€ aAuajgora M (WiIu) IJUCKYCCHM) IO CYILECTBY
oOcyxxmaemMoii Tembl, (OPMYITHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS MPECTABIATh MOJYyYEHHbIE PE3YJIbTAThI I03HABATEIBHOM JESITEIBHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3CHTALUI0 PE3yJbTaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOPHOTO OINbITa, J1a0OPaTOPHOW pPaOOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MTPOEKTA);

YMEHUsl Y4eOHOr0 COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIbHOU U
HCCJIEIOBATEIbCKON J1€ATEIbHOCTH MPU PELICHUM BO3HMKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OOIIMX HHTEPECOB U COTJacoBaHMs MO3MLUN (00CYyXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUM, ONpe/ielIeHe KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHME CaMOCTOSITEIILHO ONPEAEIATh LEIN ACSITEIbHOCTH, MJIaHUPOBATh, OCYILECTBIIATH,
KOHTPOJIMPOBaTh W MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESITEIBbHOCTb, BBIOMPATH
HanOosee Y3 PeKTUBHBIE CIIOCOOBI pelIeHHs y4eOHBIX U T03HABATEIbHBIX 3a/1a4, CAMOCTOSITEIbHO
COCTaBJIATh WJIH KOPPEKTUPOBATH MPEITIOKEHHBIA AJITOPUTM JIEUCTBUIM MTPY BHITIOJIHEHUH 3aTaHHUI
C y4éTOM TIONyYyeHHUs HOBBIX 3HAHUM 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUsX,
OILICHUBATh COOTBETCTBHUE MOIYYEHHOI'O Pe3ysIbTaTa 3asBJIEHHOM 1I€JH, YMEHHE UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, TPEAJIaraéMble€ B YCJIOBUU 3a/IaHUMN.

MHNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX pe3yabTATOB IO OCBOEHHUIO 0053aTENBHOTO COJAEpKaHUs,
YCTAaHOBJIEHHOIO JaHHON (QenepanbHOil pabouell mTporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
o0y4arolMMHUCsT HAy4yHbIE 3HAaHUS, YMEHUS U CIOCOOBI JeicTBUH, cnenuduyeckue At
npeaMeTHo o0nactu «XUMHS», BUIBl JAEATEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.



K koHniy oOydeHus B 8 Kjacce mpeiMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:
pacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKUX TOHATUN: aTOM, MOJEKYJa, XMMUUECKUN 3JIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECh (OAHOPOJIHAS U HEOJHOPOJHAs), BaJICHTHOCTb,
OTHOCHUTEJIbHAsI aTOMHAsl U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILLIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi O XUMHUYECKOrO 3JIEMEHTAa B COECJUHEHUHU, MOJIAPHBIM 00BEM, OKCHI, KUCIOTa,
OCHOBaHHUE, COJb, 3JEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCIIEHUS, XMMMYECKas peaxkuus,
KJaccu(uKalus peakiyuil: peakluu COeIMHEHUs, peaKkUH Pa3JIoKEHHs, PEaKLUu 3aMelleHus,
peaknuu oOMeHa, K30- U SHIOTEPMUYECKHE PEAKIINU, TETUIOBOM 3 (PEKT peakuuu, SApo aTroma,
9JIEKTPOHHBIN CJIOM aroMa, aTOMHas OpOMTalb, paJuyc aToMa, XUMHUYECKas CBs3b, MOJSIpHAs U
HENoJIsIpHasl KOBAJIEHTHAs CBA3b, MOHHAs CBSI3b, MOH, KATHOH, AHHOH, PacTBOpP, MaccoBasi A0S
BEIIeCTBA (IIPOLIEHTHAs! KOHLEHTPAIHsl) B paCTBOPE;
WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX MOHITUN U IPUMEHSTH 3TU MOHATHUS IIpU
ONMCAHUU BEUIECTB U UX NIPEBPALLECHUM;
UCTIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHMKY JJISi COCTaBiICHHS (DOpMyN BEIIECTB W ypaBHEHUH
XUMHUYECKHUX PEAKIIU;
OTIpeNeNATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCJUHEHUSX, CTETIEHb OKHCIICHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, NMPUHAMICKHOCTh BELIECTB K ONpPENENEHHOMY KIIAcCy
COCIMHEHUH 10 GOopMyIaM, BUJI XMMUYECKON CBSI3U (KOBAJICHTHAS M MOHHAS) B HEOPTaHUYECKUX
COCIMHEHUSX;
packpsiBaTh cMmbicha [lepuonnueckoro 3akona [I. 1. MenaeneeBa: 1eMOHCTpUPOBATH IOHUMAaHUE
NEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHMUYECKHX DJIEMEHTOB OT HUX IOJIOXKEHHUS B
[Tepuoaunueckoii cucreme, 3aKOHOB COXPAHEHUSI MACChl BELIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHAa ABOrapo;
ONKCBHIBATh M XapaKTepH30BaTh TabmuuHyto ¢opmy I[leproanyeckoil cCHCTEMBl XUMHUYECKUX
3JIEMEHTOB: pa3JInyaTh MOHATHUS «IJIaBHas noArpymnmna (A-rpynmna)» u «rnobdounas noarpymnna (b-
rpymmna)», Majble U OOJIbIINE EPUO/Ibl, COOTHOCUTh 0003HAYEHHUSI, KOTOPBbIE UMEIOTCA B TabJInLEe
«Ilepnonnueckass cucreMa XuMudyeckux odneMmeHToB J[. . MenzaeneeBa» ¢ 4HMCIOBBIMU
XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsi sjupa, oOriee
YHCII0 3JICKTPOHOB U paclpeieieHue UX 10 3JEKTPOHHBIM CII0SIM);
KJIaCCU(UIIMPOBATh XMMUUYECKHE AJIEMEHThI, HEOPraHUYECKHE BEIECTBA, XMMHUECKHUE PEaKIuu
(10 YUCITy ¥ COCTaBY YYacTBYIOIIUX B PEAKIIMU BEILECTB, MO TEINIOBOMY 3P (PeEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BELIECTB PA3JIMYHBIX KJIACCOB,
MOATBEP>K/1asl ONMCAaHUE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX
pEeaKIuii;
IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOI'O COCTaBa, BO3MOXHOCTHU
MPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3InYHbIX YCIOBUSX;
BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIDHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOTO 3JIEMEHTa MO (opMyJe COEJUHEHHS, MacCOBYIO JOJI0 BELlecTBa B pPacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKIINY;
MPUMEHSTh OCHOBHBIE ONEpPAllUi MBICIUTEIbHON IE€ATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
00o011eHre, CUCTEMAaTH3aIHI0, KJIacCU(UKALIUIO, BBISIBICHUE TPUUYNHHO-CIIEICTBEHHBIX CBA3EH —
JUISL M3y4EHUs CBOMCTB BELIECTB M XMMHUYECKHUX pPEaKIHil, €CTeCTBEHHO-HAYYHbIE METO/IbI
NO3HaHUs — HAOJII0/IeHUE, U3MEPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peasbHbIN U MBICIICHHBIH );
CJIeI0BaTh MpaBUjIaM IMOJIb30BAaHUS XUMUYECKOW MOCYAON U 1a00paTOpHBIM 000PYIOBaHUEM, a
TaKXe MpaBUiIaM 0OpalleHHsI C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIHUSMU IO BBITOJTHEHUIO
71a00pAaTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEIECTB
(Bomoposa M KHUCIIOpOJA), NMPUTOTOBJICHUIO PACTBOPOB C OMNpEIeNEHHOM MaccOBOM oiieit
pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATh W TMPOBOJUTH XHUMHUYECKHE OSKCIEPUMEHTHI IO
pacrlo3HaBaHUIO pPAcTBOPOB INEJIOYEH W KHUCIOT C IIOMOLIbI0 MHIUKATOPOB (JIaKMYC,
denondranent, METHIOPAHK U IPYTHE).



K koHiy oOydeHus B 9 KJjacce nmpeiMeTHbIE Pe3ylbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:
pacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKUX MOHATUN: XUMHUUECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa,
UOH, KaTHOH, AaHHUOH, IIPOCTO€  BEIIECTBO,  CIIO)KHOE  BELIECTBO,  BAJICHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XMMHUYECKas pEaKLMs, XUMHYECKas CBS3b,
TEIUIOBON PPEKT peakiyu, MOJb, MOJIPHBII 00BEM, pacTBOP, SJEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AIIEKTPOIUTUYECKAsT JMCCOIMALUS, PEaKIUd HOHHOrO OOMEHa, KaTajau3aTrop, XHMHUYECKOe
paBHOBecHe, 00paTUMBbIe U HEOOPATUMBIE PEAKLINU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLINY,
OKHCITUTENb, BOCCTAHOBHUTENb, OKHCJICHHE M BOCCTAHOBIJIEHHE, AIJIOTPONHs, aM(pOTEPHOCTb,
XUMHYECKasl CBA3b (KOBAJIEGHTHAs, WOHHAs, METaJUIMYecKas), KpHCTalIM4yecKas pemerka,
KOppO3Usi METAJIJIOB, CIUIABbl, CKOPOCTb XHUMHYECKOW pEaKUUH, IPEAEIbHO JOIyCTHUMast
koHueHTpanus [1JIK BemecTna;
WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MMOHATUH M IPUMEHATH 3TU MOHATHUS TIPU
OINKCAaHHUM BEIIECTB U UX MPEBPAILECHUN;
UCTIOJIb30BAaTh XUMHUECKYIO CHUMBOJIHMKY MJISi COCTaBlICHHS (DOpMyN BEIIECTB U ypaBHEHUH
XUMHUYECKHX PeaKluii;
ONpEAEATh BAJEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKHX 3JIEMEHTOB B COCAMHEHMSIX
pa3IMYHOI0 COCTaBa, MPUHAICKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAcCy COECIUHEHUH IO
(dopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasl) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA M0 XUMHUYECKOW (opmyiie, XapakTep cpeibl B BOJIHBIX PacTBOpax
HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTAINIMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;
packpeiBath cMmbici [lepuoanyeckoro 3akona /[I. M. MenneneeBa M J1€MOHCTpUPOBaTh €ro
NOHMMAaHME: OIMCBHIBaTh W XapaKTepu30BaTh TadbmuuHyro (opmy Ilepuoanyeckoit cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHS «rJlaBHas noiarpymnna (A-rpymmna)» U «oOoyHast
noarpynna (b-rpymnmna)», manble U OOJIbIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPbIE
UMEIOTCS B IMEPUOAMYECKON TaONMIEe, C YHUCIOBBIMH XapaKTEpPUCTHKAMU CTPOEHHUS aTOMOB
XUMHUUYECKHX JIEMEHTOB (COCTaB U 3aps] sijipa, 00Iee YUCII0 3JIEKTPOHOB U pacIipe/ieIeHUE UX 10
3JIEKTPOHHBIM CJIOSIM), OOBSCHSTH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U
UX COEJAMHEHUH B Ipejesax MajblX NEPUOJOB U IVIABHBIX MOATPYII C Y4ETOM CTPOEHHUS HUX
aTOMOB;
KJIAaCCU(UIIUPOBATh XMMHUUYECKHUE IJIEMEHTHI, HEOPraHNYECKUE BEIIECTBA, XUMHUUECKHE peaKluu
(10 YMCIy ¥ COCTAaBY YYaCTBYIOLIMX B PEAKIIMU BELIECTB, 110 TEIIOBOMY 3(h(PEKTy, 0 U3MEHEHUIO
CTENeHEeW OKUCIEHUSI XUMHUUECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME M crHenu(UYecKHe XUMHUYECKHE CBOMICTBAa MPOCTHIX U
CJIOKHBIX BEIECTB, TIOATBEPIKIasi OMMMCAHUE MTPUMEPAMHU MOJICKYIISIPHBIX U HOHHBIX ypaBHEHUH
COOTBETCTBYIOIMX XMMUYECKUX PEaKIIHii;
COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON TMCCOLMALIMN KUCIIOT, IIeJIoue U coJiel, OJIHbIE U
COKpAIlIEHHbIE YPAaBHEHMsI peakluii HOHHOrO OOMEeHa, YpaBHEHUs peakiyil, MOATBEPKIArOIINX
CYIIECTBOBaHHE F€HETUUECKOM CBSI3U MEX/1y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;
PaCKpBIBATh CYLTHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMI MOCPEACTBOM COCTABICHUS
AIIEKTPOHHOIO OajlaHCa 3TUX PeaKIINi;
IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMOCTH OT UX CTPOEHHSI, BO3MOKHOCTH MTPOTEKaHUS
XUMHYECKHX TPEBPALICHUN B PA3IMUHBIX YCIOBHSIX;
BBIYUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSPHYIO M MOJIIPHYIO MAacChl BEILIECTB, MAaCCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa Mo (QopMyse COEIUHEHHs, MAcCOBYIO JIOJNIO BEIIeCTBa B PacTBOpPE,
IPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN peaKInu;
coOiroaaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCY/I0M M 1a00opaTOpHbIM 00OpyIOBaHUEM, a
TaKXe MpaBHjia OOpAIIEeHUsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHSMHM I10 BBITIOJHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO IMOJIYYEHUIO U COOMpPAHUIO Ta3000pa3HBbIX BEIIECTB
(aMMHaKa 1 yriIeKuciaoro rasa);
NPOBOAMTH PEAKIMM, TOATBEPKIAIOIINE KAYeCTBEHHBIH COCTaB pa3IMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpOMHUI-, MOAMI-, KapOoHat-, (ocdar-, cunmkar-,



cynbdar-, TUAPOKCHUI-HUOHBI, KATHOHBI aMMOHHS W HOHBI H3yYCHHBIX  METAJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

MPUMEHSATh OCHOBHBIC OTIEPALIMHU MBICIUTEIBHONU ACATEIHLHOCTH — aHAJIM3 U CUHTE3, CPABHEHHE,
000011eHIe, cUCTEeMaTU3alUI0, BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — NIl U3y4eHUs
CBOMCTB BEIIECTB M XHMMHYECKUX PEAKIHMM, €CTECTBEHHO-HAYYHbIE METOJIbI IO3HAHUS —
HaOJI0/IeHUE, U3MEpPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KVIACC
Ne HaumenoBanue KonmyecTBo yacoB OcHOBHbIE BUIbI I€ATEIBHOCTU OnexTpoHHbIe (1IU(POBHIC)
n/n pa3leNnoB U TeM Bcero | KonrtposnbHbie [TpakTueckue o0pa3oBaTeNbHbIE PECYPChI
IIPOrpaMMbl paboThI paboThI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE IOHATHUSA
1.1 | Xumus — BaxkHas 5 2 PackpbiBaTh ~ cMbICI  HW3y4aeMblx — moHATUH. | bubmmoreka LIOK
obJacTb PackpbiBaTh ponb XUMHM B Hpupole M ku3HHU | https://m.edsoo.ru/7f41837c
€CTECTBO3HAHUS U 4eJI0BeKa, €€ CBA3b C ApYIrMMH Haykamu. Pasnuuath
IIPAKTUYECKON YHUCTBIE BEIIECTBA M CMECH; OJHOPOAHBIE U
JeSTEIbHOCTH HEOJHOPOAHbIE cMech. Pasnmuuare Qusmueckue u
YeJI0BEKa xumuueckue sBiaeHus. CienoBarb  aJropuTMam
UCIIOJIb30BAaHUSl JKCIEPUMEHTAIBHBIX METO/I0B —
HaOmrofeHuss M 9KcnepuMmeHrta. HabGmonate u
OINMCHIBATh 00BEKThI npu MIPOBECHUU
JeMOHCTpallMii ¥ JaOOpAaTOPHBIX  OIBITOB 110
U3YYEHHUIO (PU3HUECKHUX CBONCTB BEILIECTB, CIIOCOO0B
paszneneHuss  cMmeced  BemectB.  IIpoBomuth
XUMHUYECKHM 3KCIIEPUMEHT MU Pa3AeIeHUHN cMecel
(Ha mpuMepe OYMCTKY OBAPEHHOM COJIN) B XO/1€
pakTH4YecKoi paboTsl Ne 2.
CrnenoBath IpaBuIaM NOJIb30BaHUs XUMHUECKON
MOCY/I0H M J1abOpaTOpHBIM 00OPYIOBAHHUEM,
TaKXe MpaBuiIaM OOpaleHHs ¢ XUMUYECKUMHU
BELIECTBAMH B COOTBETCTBUU C MHCTPYKIUEHN
IIPY BBINTOJIHEHUH IPAKTUYEeCKOH paboTsl Ne 1.
BricTpauBath pa3BEpHYThIE MUCHMEHHBIE U YCTHBIE
OTBETHI C ONOPOX Ha MH(POPMAIIMIO U3 YyUeOHUKA U
CIIPABOYHBIX MAaTE€PHAJIOB, TPAMOTHO HCITI0JIb30BATh
V3Y4YEHHBIN MOHATUIHBIN alapaT Kypca XUMUHU
1.2 | BemectBa u 15 1 OnpenensaTh NpU3HAKK XUMHYECKUX peakuuid, | bubamoreka [JOK
XUMUYECKHE ycnoBus uX mporekaHus. OObACHATH cymHOCTh | https://m.edsoo.ru/7f41837c
peakuuu




(U3NIECKUX M XUMUYECKUX SIBICHUH C TOUKH 3pEHUS
ATOMHO-MOJIEKYJISIPHOTO YUEHHUS.
KnaccugunupoBars XuMuyeckue peakiuu (1o
YUCITY M COCTAaBY pearupyromux U 00pa3yronmxcs
BEIIIECTB).

CoctaBnaTb GopMysibl OMHAPHBIX BEIIECTB 110
BaJIEHTHOCTH U ONPEIENIATH BAJIEHTHOCTD 110
dbopmynaM BeliecTs.

PaccraBisaTe KO PUIMEHTH B ypaBHEHUSX
XMUMUYECKHUX peaKIuii.

Habnronats 1 onmchIBaTh 00BEKTHI IPU
IIPOBE/ICHUH JIEMOHCTPALMH 1 1ab0paTOPHBIX
OIIBITOB.

[TpoBOIUTH BBIUMCIIEHUS 110 POpMyTIaM
XUMHUUYECKUX COETUHEHUM U ypaBHEHUSIM
XUMHUYECKHUX peaKIuii.

[TpuMeHsTh ecTeCTBEHHO-HAyYHbIE METO/IbI
MO3HaHUsA (B TOM 4Hcie HAaboeHuE,
MOJIEJTUPOBAaHUE, SKCIIEPUMEHT U OCHOBHbIE
OIlepaly MBICIUTEIBHON NEATEIIBHOCTH
(cpaBHeHue, KiaccupuKarys)

BricTpanBath pa3BEpHYTHIE IMCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOM Ha MH(POPMAIUIO U3 YUeOHUKA U
CIIPaBOYHBIX MATEPHAJIOB, TPAMOTHO HCIIOJIb30BATh
V3Y4YEHHBIN NOHATUMHBIN almapaT Kypca XUMHAH

Wroro no pazneny
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Paspnen 2. BaxkHeiluye npeIcTaBuTe/ M HCOPraHMYEeCKUX BeLIeCTB

2.1

Boznyx. Kucnopoa.
ITousTHE 00 OKCHIAX

6

Hcnonb3oBaTh  XMMHYECKYI0  CHUMBOJIUKY  JJIA
cocTaBieHUs: (OPMYJT BEHIECTB, MOJICKYJISIPHBIX
YpaBHEHUN XUMHUYECKHX pEaKIMl C ydacTueMm
KHCJIOpOJia. XapaKkTepu30BaTh (OMUCHIBAaTh) COCTAB
BO31yXa, (U3MYECKUEe M XUMHUYECKHE CBOHCTBA
KHCJIOpPOJ1a, CIOCOOBI €ro MOJTyUYeHHs], IPUMEHEHUE U

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢




3HaUYEHUWE B MPUPOAE M IKU3HU  4YEJIOBEKa.
CpaBHMBaTh peaKkUMM TOPEHHUS U MEAJCHHOIO
okucieHusa. OObsICHATD CYITHOCTb 3KOJIOTMYCCKHUX
npo0ieM, CBA3aHHBIX C 3arpsA3HEHHEM BO3/yXa.
CnenoBarp mpaBwiaM 0Oe3omacHO pabOTHl B
7a0opaTOpUM MNpPU  HUCHOJIb30BAHUU XMMHUYECKON
nocynsl U 000OpYHOBaHHS, a TakXKe IpaBUIaM

O6paIJ_[eHI/I$I C ToproYuMu BCIICCTBaAMU.
HJIaHI/IPOBaTI) N OCYHICCTBJISITb Ha  IPAKTHKEC
XUMHNUYCCKHEC OKCIICPUMCHTHI, IMPOBOJAUTD

HaOJI0/IeHUs, JeNaTh BBIBOJBI [0 pe3yJibTaTaM
HKCIEPUMEHTa IpPH MPOBEIEHUH J1a00PaTOPHBIX
ONBITOB M MPAaKTUYECKOW paboThl. Brruncisath
KOJINYECTBO BELIECTBA, 00BEM rasza mo Qgopmyiam.
VY4yacTBOBaTh B COBMECTHOW paboTe B TIpymIIe.
BricTpanBath pa3BEpHYThbIE NNCBMEHHBIE U YCTHBIE
OTBETHI C ONMOPON Ha MH(POPMALIMIO U3 y4yeOHHKA U
CIIPaBOYHBIX MAaTE€pUaIOB, I'PAMOTHO HCIIOIb30BATh
V3Y4YEHHBIN NOHATUIHBIN anmapaT Kypca XUMHAH

2.2

Bonopoa.Ilonsatue o
KHUCJIOTax U COJIAX

PackpeiBaTh CMBICT U3y4aeMbIX TMOHSATHH U
MPUMEHSTh 3TH TIOHSITHS TPU ONKMCAHUU CBOKHCTB
BEIIECTB M HUX TpeBpalleHuid. XapaKTepu3oBaTh
(omuchIBaTh) QU3HYECKHUE M XUMUYECKHUE CBOMCTBA
BOJIOPOJIa, CIIOCOOBI €ro MOJNY4eHHUs, TPUMEHEHHUE.
CoOupate mnpuboOp uisi TOJIy4YEeHUS BOJOPOAA.
Hcnonp30BaTh  XUMHYECKYIO  CHMBOJHKY  JJIs
cocTaBieHus: (OPMYT BEHIECTB, MOJICKYJISIPHBIX
YpaBHEHHUN XUMHYECKHX pEaKIUil ¢ ydJacThuem
BOJZIOPO/Ia. BBIYUCIISATE MOJSPHYIO MacCy BEIIECTB;
KOJIMYECTBO  BemecTBa, 00BEM Traza, Maccy
BemecTBa; [IpoBOAWTHE pPacy€Thl MO ypaBHEHHUSAM
XUMHUYECKUX PEaKIUii: KOTU4eCcTBa, 00bEMa, MacChl
BEII[ECTBA IO HW3BECTHOMY KOJUYECTBY, OOBEMY,

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢




Macce pEareHTOB WM TPOJYKTOB  PEAKIIHH.
CnenmoBarh mTpaBwiaM 0Oe30macHOW pabOTHI B
naboparopur TpPH HUCIOJIB30BAHUU XUMHUYECKOU
nocynsl W O00OpYIOBaHHS, a TakXKe IpaBUIaM
oOpallleHusi ¢ TOPIOYUMH BEIIECTBAMU B OFBITY.
[InaHupoBaTh ¥ OCYIIECTBISATh HA IPAKTHKE
XUMHUYCCKUEC 9KCIICPUMCHTHI, MMpOBOAUTH
HaAOJIOZICHUs, JIelaTh BBIBOJBI 1O pe3yJbTaTaM
OKCIIEpUMEHTa. Y4YacTBOBaTh B COBMECTHOU paboTe
B TpyIIe

2.3

Bopa. PacTBopsl.
[Tousatue 00
OCHOBAaHHUIX

PackpblBaTh  CMBICH  H3y4aeMbIX IIOHATUH W
IIPUMEHATHh 3TU IOHATHUA NPU ONMCAHUU CBOMCTB
BEIIECTB M MX IpEeBpalICHUN. XapaKTepu3OBaTh
bu3nyeckre 1 XUMHUYECKUE CBOICTBA BOJIbL, €€ POJIb
KaK pacTBOpPHUTENs B MPUPOAHBIX IpolEeccax.
CocTaBiATh ypaBHEHHs XMMHMYECKHX PEaKLHUHA C
y4aCTHEM BOJIBL. OOBACHATD CYIIIHOCTh
IKOJIOTHYECKUX npobiem, CBSI3aHHBIX C
3arpsiI3HEHUEM MPUPOJHBIX BOJI, CIOCOOBI OYMCTKHU
BOABI OT IIPUMECEW, MEpBl IO OXpaHE BOJ OT
3arpsi3HeHus. [lmaHupoBaTh M OCYHIECTBJIATH Ha
IIPAKTUKE XMMHUYECKHUE DKCIIEPUMEHTHI, IPOBOIUTH
HaOM0/IeHus, JenaTh BBIBOJBI 10 pe3yJibTaTaM
HKCIEpUMEHTa IPH MPOBEIEHUH J1a0OPATOPHBIX
ONBITOB W TNpakTHYecKkoil pabotel. CrenoBaTh
npaBuiaM Oe30macHoi paboThl B 1abopaTopuu Mpu
HCIOJIb30BaHUU XUMHUYECKON MOCYAbI u
oOopynoBanusi.  IIpoBoguTh  BBIYMCIEHHS  C
MIPUMEHEHHUEM MOHATHUS «MaccoBasi 10JIs BeIleCTBa B
pacTBoOpe». BricTpanBars pa3BEpHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHl C ONOPOH Ha
uHpOpMalMI0O M3 y4yeOHMKAa M CHPABOYHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/7t41837¢c




MaTepuajioB, IPaMOTHO HCHOJIb30BaTh W3YYCHHBIN
MOHSITUIMHBIN anmapar Kypca XuMUu

24

OCHOBHBIE KJIACCHI
HEOPraHHYECKUX
COCTUHEHUN

11

KnaccupumupoBarb u3ydaemble BeIIECTBA 110
coctaBy u cBoiictBaM. CocTaBiATh (OPMYIIbI
OKCHJIOB, KMCJIOT, OCHOBaHHMM, COJICH U HA3LIBAaTh NX
1o MEXyHApOIHON HOMEHKJIATYPE.
IIporHo3upoBaTh CBOMCTBAa BELIECTB HA OCHOBE
Oo0IMX  XHUMHYECKUX  CBOHCTB  M3Y4EHHBIX
KJIACCOB/TPYII BEHIECTB, K KOTOPBIM OHU OTHOCSITCSI.
CocTaBisATh MOJEKYJSIPHBIE YPAaBHEHMs PEaKLIMM,
WUTIOCTPUPYIOIIMX ~ XUMHUYECKUE  CBOWCTBA U
crocoObl  NOJYYEHHs  BEIIECTB  M3YYEHHBIX
KIIACCOB/TPYII, a TakkKe  IMOJATBEPIKIAFOIINX
TFEHETUYECKYI0  B3aUMOCBA3b  MEXAY  HHUMH.
[Ipou3BOaUTH  BBIUMCIEHHS 10  YpaBHEHUSIM
XUMHYECKHUX peaxkuuil. [TnanupoBatsb u
OCYIIECTBIISITh ~ Ha  MpaKkTUKE  XUMHUYECKHUE
HKCIEPUMEHTBI, NMPOBOAUTH HAONIOJIEHUS, J1eNaTh
BBIBOJIbI IO pe3yjbTaTaM JKCHEPUMEHTa IpHU
IIPOBEJICHUU 1a00paTOPHBIX OIIBITOB "
npakTHueckux  pabor. CrenoBaTh  IpaBHJIaM
O0e3onmacHoil  paGoTbl B jabopatopuu  NpHU
MCIIOJIb30BaHUNU XUMHUYECKON MOCYbI U
000py10BaHUSI. BricTpanBats pa3BEpPHYTHIE
IUCbMEHHBIE W YCTHBIE OTBETHl C ONOpPOWH Ha
uHpopMalMI0O M3 yuyeOHMKa M CIPAaBOYHBIX
MaTepuasoB, IPaMOTHO HCIIOJIb30BATh W3YYEHHBIN
MIOHATUMHBIN anmnapar Kypca XuMuu

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢
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Paznen 3. Ilepuoanyeckuii 3aKoH u
OKHCJINTEBbHO-BOCCTAHOBUTEIbHD

1e peakunu

Ilepuoguyeckas cucreMa xummuieckux 31eMeHToB /. U. MenaesieeBa. CTpoenne aTroMoB. XUMHYECKAas CBA3b.

3.1

[lepuonnueckuii
3aKOH 1

7

PackpeiBaTh  CMBICI  NEPUOJMYECKOTO  3aKOHA.
OnuceiBath crpoeHue Tabmunbl «lleprognyeckas

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




[Iepnognueckas
cucTeMa XUMHUYECKUX
anemenToB /l. U.
Meuneneesa.
Crpoenue aToMa

cucrema XAMHUYECKHX 3JIEMEHTOB JINSE
MengeneeBa». MoaenupoBarb CTPOCHHE aTOMa,
DHEPreTUYECKUX YPOBHEH U IIOAYPOBHEH IIpH
MIOMOIIIM PUCYHKOB, 3JIEKTPOHHBIX KOH(UTrypanuii u
anekTpoHHorpapuueckux  ¢opmyin.  IloscHaTs
buznyecKuilt CMBICI MOPSAKOBOIO HOMEpPa, HOMEPOB
MepruoJa W TPYIIbl JIEMEHTA. XapaKTepU30BaTh
XUMHUYECKHAE DIIEMEHTbl NEPBBIX TPEX MEPUOIOB,
KaJINH, KAIBLUI U UX COEIUHEHUS IO MTOJO0KEHUIO B
[Tepuonuueckoit  cucreme J[.M. Menneneena.
OOBsICHATH 00IIKE 3aKOHOMEPHOCTH B M3MEHEHUU
CBOICTB XMMHUYECKHX DJJIEMEHTOB (U3MEHEHHue
paguycoB  aTOMOB,  3JIEKTPOOTPHULIATEIBLHOCTH,
BaJICHTHOCTH) M UX COCIMHEHMI B Mpeesax MalbIx
MEPUOJIOB U TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHUS
UX aTOMOB;

YuyacTBOBaTh B COBMECTHOM paldoTe B Mape WIH
rpynne. BeicTpauBaTh pa3BEpHYThIE MMCbMEHHBIE U
YCTHBIE OTBETHI C OMOpPOM Ha WHOOPMAIUIO U3
yueOHUKAa W JAPYTUX HUCTOYHUKOB, B TOM UHCIIE
Nutepnera

3.2

XuMuyeckast CBA3b.
OKHUCIUTENLHO-
BOCCTAHOBUTEbHBIE
peakuuu

PackpbiBaTh CMBICT N3y4aeMbIX MOHSITHA.
OnpenensTh BUJI XUMHYECKOHN CBSI3U B COCTUHCHUH.
MonenupoBaTh CTPOCHHE MOJIEKYII TTPH MTOMOIIU
PUCYHKOB, MOJIEJICH, DJICKTPOHHBIX U CTPYKTYPHBIX
bopmyst.

Hcnonmp30BaTh  XUMHYECKYIO  CHMBOJIMKY  JUIS
coctaBneHuss (opMyn BeHIeCTB, JIEKTPOHHOTO
Oamanca peaknuidi. OnpeensaTh CTENEeHb OKUCICHUS
ATOMOB XHMHYECKHX JJIEMEHTOB MO (opMylaM u
COCTaBJIATh (POpMYJIBI OWHAPHBIX COCIWHEHUH TIO
CTEMEHH  OKHCIEHUS  aTOMOB  XUMHYECKHX
JJIEMEHTOB. Ornpenensrpb OKHUCJINATEIH u

bubmuoreka [JOK
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BOCCTaHOBUTENb. PaccraBnsaTh Kko3dduuumeHtsr B
cxemax MIPOCTHIX OKHCJIUTEIHHO-
BOCCTAHOBUTEIIHLHBIX peakuuit METOA0M
ANeKTpOHHOro Oananca. HaGmromaTe xuMuueckue
OTIBITHI MO TJIaHY, AHAIU3UPOBATH U JIEJIaTh BHIBOIBI.
HUcnonszoBate MKT g1a co3ganus  Mojesew,
MOATOTOBKMA TMPE3CHTALUM, JOKJIAJ0OB MO TEME.
BricTpauBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE
OTBETHI C OMOPOW Ha WH(MOPMAIIUIO U3 y4COHHKA U
JIPYTUX UCTOYHHUKOB, B TOM uncie HrepHera

Wtoro no pazneny 15 bubnnorexa [HOK
https://m.edsoo.ru/7t41837c

PeszepBHoOe Bpemst 3 bubnuorexa [JOK
https://m.edsoo.ru/7t41837c

OBILIEE KOJIMYECTBO 68 4 5

YACOB I10

ITPOIT'PAMME

9 KJIACC
Ne HanmenoBanue KonngecTBo yacos OcHOBHbIE BUIbI I€ATEIBHOCTU OnexTpoHHbIE (U POBLIE)
n/n paszaenoB U TeEM Bceero/ | Kontponsnsle | [IpakTnueckue o0pa3oBaTeNbHbIE PECYPChI
MIPOrpaMMbl aya paboThI paboThI

Pa3nen 1. BemecTBO 1 XMMHU4YeCKHeE PeaKINH

1.1 | IIoBTOpEHUE N
yri1yOieHue 3HaHu|
OCHOBHBIX Pa3/IeoB
Kypca 8 kiacca

52,5

1/0,5

XapakTepru30BaTh XUMUYECKHUE DJIEMEHTHI IEPBBIX
TPEX MEPUOAOB, KIS U KAJIbIUA 110 UX MOJIOKEHUIO B
[Tepnonnueckoii cucreme /. 1. Menneneesa.
KnaccuduiupoBats 1 Ha3pIBaTh HEOPraHUYECKHE
BEIIECTBAa U3yYEHHBIX KiIaccoB. OMHChIBaTh 00IIHE
XUMHUYECKHE CBOMCTBA BEILECTB PA3JIMUHBIX KIACCOB,
MTOATBEPK1aTh CBOWCTBA PUMEPAMHU MOJIEKYIISIPHBIX
YPaBHEHUI XUMHUYECKUX peakuuil. Onpenensrs BUj
XUMHUYECKOH CBSA3U U TUI KPUCTAIINYECKON PEIIETKU
BelecTsa. [IporHo3upoBaTs CBOKWCTBA BEILECTB B

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




3aBUCUMOCTH OT UX CTpOoeHus. BeicTpanuBaTh
pa3BEPHYTHIC INCHMEHHBIE U YCTHBIE OTBETHI €
OTIopoii Ha MH(OPMAINIO U3 YUeOHHUKA U CIIPAaBOYHBIX
MaTEpHaJIOB, IPAMOTHO MCIIOJIb30BaTh U3y4CHHBIN
IOHSATUMHBIN annapar Kypca XuMuu

1.2

OcCHOBHEBIE
3aKOHOMEPHOCTHU
XUMUYECKHUX PEaKIIui

4/2

PackpbIBaTh CMBICII U3y4aeMbIX TOHATHI U IPUMEHSTH
9TH MOHATHUS IIPU ONMCAHNUU CBOMCTB BEILIECTB U UX
npepateHuit. Knaccupunuponars xumMmuieckue
peakIuu Mo pa3IuyHbIM IIPU3HAKAM. Y CTAaHABIMBATH
3aBUCUMOCTb CKOPOCTH XMMHYECKON PEaKIIMK OT
pa3nmuuHbIX (hakropos. [IporHo3mpoBartsb
BO3MO>XHOCTH IPOTEKaHUSI XUMUYECKUX
MIPEBPALIEHUH B pa3IMYHbIX yCI0BUAX. OnpenensTh
OKucinTeNb U BoccTanoButennb B OBP. CocraBisaTs
ANEKTPOHHBIN OanaHc peakuuu. [IponzBoautsb
BBIYHCIICHHS 110 XUMUYECKUM yPaBHEHUSM.
VY4acTBOBaTH B COBMECTHOH paboTe B ape Uiu
rpymnmne. BoicTpanBath pa3BEpHYThIE TUCEMEHHBIE U
YCTHBIE OTBETHI C ONIOPOH HAa MHPOPMALUIO U3
y4eOHHKa U CTIPaBOYHBIX MaTepHaIOB, IPaMOTHO
HCIIOJIb30BAaTh U3yYEHHBIN OHATUIHBIN armapar
Kypca XMMUHU

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

1.3

DIEeKTPOTUTHYECKAS
JUCCOLIHAITHS.
XuMHUYECKue
pPEaKIuu B pacTBOpPax

8/4

1/0,5

1/0,5

PackpbIBaTh CMBICT H3y4aeMbIX TOHATHI, a TAKKE
CMBICJI TEOPHUH IEKTPOJUTUYECKON TUCCOLIMALINH.
OOBACHATD MPUIUHBI AJIEKTPOTPOBOTHOCTH BOTHBIX
PacTBOPOB BEIIECTB, pa3InyaTh cladble U CUIIbHBIC
3IEKTPONAUTHI. COCTABIATh YPaBHEHUS JUCCOLHAIIUN
KHUCJIOT, LIEJIOYEN U COJIEH, IIOJIHBIE U COKPAILEHHBIE
WOHHBIC YPAaBHEHUSI XUMHUYECKUX PEAKIIUIA NOHHOTO
oOMeHa, KpaTKie HOHHBIE YPaBHEHUS POCTHIX
peakmuii TuaIpon3a coseil. XapakTepu3oBaTh 001IHe
XMMHYECKHUE CBOMCTBA BELIECTB PAa3JIMYHBIX KIAaCCOB
Ha OCHOBE TE€OPUH DJICKTPOJUTHUYECKON TUCCOIUALINY;

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




MOATBEPIKIaTh CBOMCTBA MPUMEPAMHU MOJIEKYIISIPHBIX
Y UOHHBIX YPABHEHHI XMMUYECKUX peakiuil. Pemate
IKCIIEPUMEHTAIbHBIC 33/1a4u 110 TeMe. [lnanupoBarte u
OCYILIECTBIISITh Ha MPAKTUKE XUMHUYECKHE
9KCIIEPUMEHTEHI, IPOBOUTH HAOTIOACHHUS, JCNIaTh
BBIBOJIBI 110 pe3yJIbTaTaM SKCIIEPUMEHTA MIPU
MIPOBEJICHUU JIAOOPATOPHBIX OIBITOB U MPAKTHYECKUX
pabot. CnenoBath npaBuiaM 0e30MacHOi pabOTHI B
1a00paToOpUU TIPH UCIIOJIH30BAHUN XHMHYSCKON
nocyzsl U o0opynoBanus. [[poBOANUTH BEIUKCICHHUS 110
XUMHUYECKUM YPaBHECHUSIM. Y YaCTBOBATH B
COBMECTHOI paboTe B mape wiu rpymnmne. BeictpauBath
pa3BEéPHYTHIC MMCHMEHHBIC U YCTHBIE OTBETHI C
ornopoi Ha uHQoOpMaIHIO U3 ydeOHUKA U JPYTUX
HMCTOYHUKOB WH(GOpMAIUH, B TOM uncie MHTepHeTa

Wroro no pazpeny 17/8.,5
Paznen 2. HemeTanabl 4 UX COeMHEHUS
2.1 | O6mas 4/2 1/0,5 OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU bu6nmoreka [JOK
XapaKTepUCTHKA CBOMCTB HEMETAJJIOB U UX COECAMHEHUH B Ipeenax https://m.edsoo.ru/7f41a636
XUMHUYECKHX MaJbIX MIEPUOJIOB U TJIABHBIX MOATPYIII

ymeMmeHToB VIIA-
rpynisl. ['agoreHst

[Tepronnueckoit CUCTEMBI XUMUYECKHX AJIEMEHTOB C
y4€TOM CTPOEHUS UX aTOMOB. XapaKTepHu30BaTh
¢bu3nvecKre 1 XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB TaJIOr€HOB (Ha MPUMeEpE XJI0Pa) U CI0XKHBIX
BEIIECTB (XJIOPOBOJIOPO/IA, XJIOPHUIa HATPHS ), CTIOCOOBI
UX MOJy4eHUs, IPUMEHEHUE U 3HaYeHUE B PUPOJIE U
KHU3HH YenoBeka. OnpeaensaTh XJIOpUI-HOHEI B
pactBope. [ImaHnpoBaThk M OCYIIECTBIATH Ha MPAKTHKE
XUMHAYECKHE YKCTICPUMEHTHI, TPOBOIUTH HAOIOICHNS,
JieNiaTh BBIBOJIBI IO PE3yJbTaTaM SKCIIEpUMEHTA PU
MPOBEICHUH JTAOOPATOPHBIX OTBITOB M MPAKTHYECKUX
pabot. CienoBath npaBuiiaM 6e30macHOM paboThI B
71a00paTOPHH MTPH UCTIONH30BAaHUN XUMHUYECKON




ocyzsl ¥ 00opyioBaHus. BeicTpanBaTh pa3BEpHYTHIE
IIICBMEHHBIE U YCTHBIE OTBETHI C OIIOPOH HA
nHpOpMaIHIO U3 yueOHUKA U CIIPABOYHBIX
MaTEpHaJIOB, IPAMOTHO MUCIIOJIb30BaTh U3Y4YEHHBIN
IOHSATUHHBIN annapar Kypca XuMuu

2.2

OO6mas
XapaKTEepUCTUKA
XUMHYECKHUX
anemeHToB VIA-
rpynisl. Cepa u eé
COCTMHECHUS

6/3

OOBsACHATH 00OLIME 3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB 37€MEeHTOB VIA-rpynmsl U X COEAUHEHUN C
y4€TOM CTPOCHMSI HX aTOMOB. XapaKTepHU30BaThb
¢usznvyeckue W XUMHUYECKHE CBOICTBa MPOCTOTO
BellecTBAa cepbl U €€ CcoequHEHUH (cepoBOAOPOa,
OKCH/JIOB CE€PBI, CEpHON KHCIIOTBI, CYIb(ATOB), CIIOCOOBI
UX IOJIy4EHUs, IPUMEHEHUE U 3HAYECHHUE B NPUPOJE U
KU3HU 4YesoBeka. Ompenenars Haludue Cyiabdar-
HOHOB B pactBope.  OOBACHATH  CYLIHOCTh
9KOJIOTMUYECKUX IPOOJIEM, CBSI3aHHBIX € IepepaboTKOM
coequHeHuil cepel. [lmaHupoBaTh U OCYHIECTBIIATH HA
MpPaKTUKE XMMHUUYECKHE OHKCHEPUMEHTHI, IPOBOAMUTH
HaOMIOZCHUS, JleNaTh BBIBOJABI 10  pe3yJabTaTaM
skcriepuMmenTa. (CrnemoBaTh mpaBUiiaM  0Oe30I1acHOM
pabotbl B jabopaTopuu TpH  HCHOJIB30BaHUU
XUMHUYECKON mocyabl U obopynoBanus. [Ipon3Boautsb
BBIYHCIICHUS 1o XUMHUYECKUM YPaBHEHUSIM.
Hcnonb30BaTh Hpu BBINOJIHEHWU YYEOHBIX 3aJaHMM
TEeKCTbl  yueOHMKa, CIPaBOYHBIE  MaTepHalIbI
(ITepuonnyeckyro cucTeMy XUMHUYECKUX 1€MEHTOB /.
W. MenneneeBa, TabaUIly pacTBOPUMOCTU KHUCIIOT,
OCHOBAaHHUH M COJIEH B BOJE, DJIEKTPOXUMUYECKUN DS

HaIpsHKEeHU! METaJLIOB). HUcnonn3oBarh npu
BBITIOJITHCHUHM y4eOHBIX 3aJaHUl W B MpOIEcce
HUCCIEI0BATEILCKOM NEeATEIILHOCTH Hay4HO-

MOMYJISIPHYIO JIUTEPATypy XMUMHUECKOIO COAEpIKaHMUs,
CIPaBOYHbIE MaTepualbl, pecypcsl HTEepHETA

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




2.3

OO6mwas
XapaKTepUCTHKA
XUMHYECKHX
371eMeHTOB VA-
rpynnsl. A30T,
docdop u ux
COCIMHEHUS

7/3,5

1/0,5

OOBsCHATH 0OLIME 3aKOHOMEPHOCTH B HM3MEHEHUU
CBOWCTB 2JIEMEHTOB VA-TpynIibl U UX COCIUHEHUH C
y4€TOM CTPOEHUs UX aTOMOB. XapaKTepU30BaTh
¢uznueckue MW XUMHYECKHE CBOMCTBA IMPOCTHIX
BeIIeCTB a30Ta U (hocdopa U UX COCTUHEHUH (aMMHaKa,
coJieil aMMOHMSI, @30THON KHUCIIOTBI, HUTPATOB, OKCUAA
dochopa (V) u dochoproit kucnorsl, (ocdartos),
CHOCOObI UX MOJY4YEeHHs], IPUMEHEHHE U 3HaUYCHUE B
OpUpOJe M KU3HH 4YenoBeka. OmnpenensiTh HOHBI
ammoHus u ¢ocdaruonsl B pactBope. OOBACHATH
CYIIHOCTH OKOJIOTUYECKHX NpOOJeM, CBA3aHHBIX C
HaxXOXJCHUEM CcoequHeHuN as3ora u Qochopa B
OKpy>Karolei cpeze. [InannpoBars u OCyIIECTBIIATh HA
MPAKTUKE XUMHUYECKHUE OHKCHEPUMEHTHI, MPOBOAMTH
HAOJIOACHUS, JIeNaTh BBIBOABI 10  pe3yJabTaTaM
JKCIIEPUMEHTAa TpU MPOBEACHUU JAOOPATOPHBIX
ONBITOB W TMpaKkTH4deckod paborel. CremoBaTh
npaBuigaM Oe3omacHoi palboThl B JIaOOpAaTOpUU MpU
WCTIOJIb30BaHUH XUMHAYECKOH TIOCYTBI u
obopynoBanus. IIpou3BOOUTH  BBIYMCICHUS IO
XUMAYECKHMM  ypaBHeHHsM. Vcnonp3oBath  mpu
BBIMOJIHEHUM Y4YeOHBIX 3aJaHUN TEKCThl Y4eOHHKa,
CTIpaBOYHBIE MaTepHAIBl (MIEPUOJUIECKYIO CHUCTEMY
xumuueckux snemeHToB Jl. Y. Mengeneesa, Tabnuiy
pPacTBOPUMOCTH KHUCJIOT, OCHOBAaHHH W COJIEH B BOJE,
ANEKTPOXUMUYECKUHN PsIJl HAPSHKEHUI METaJIOB)

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

2.4

Ob6mas
XapaKTepUCTHKA
XUMHYECKHX
aneMeHToB [VA-
TPYIIBL. YTIEpOoa 1
KPEMHHU U UX
COEJIMHEHUS

8/4

1/0,5

2/1

OOBsCHATH O0IMEe 3aKOHOMEPHOCTH B HW3MEHEHHH
CBOMCTB 271€MEeHTOB [VA-rpynmnsl U ux COeUHEHUHN ¢
y4€TOM CTPOEHHSI HX aTOMOB. XapaKTEepHU30BaTh
¢usznyeckue M XHMHUYECKHE CBOICTBAa IPOCTHIX
BEIIECTB yIJIEpOJa M KPEMHHS WU HUX COCJUHEHUU
(OKCHAOB yriiepoja, yrolbHOW KUCIOTHI, KapOOHATOB,
OKCHJIa KPEMHHUS, KPEMHUEBOMN KHCIOTHI, CUJIMKATOB),

bu6mmorexa [IOK
https://m.edsoo.ru/7t41a636




CIOCOOBI UX TOJIyYCHHsI, TPUMEHEHHE W 3HAUYCHUE B
IpUPOJE U KU3HU uesioBeka. OObSICHATh NPUYMHHO-
CIIEICTBEHHYIO CBSI3b: CTPOEHUE BELIECTBA — CBOWCTBA
— IPUMEHEHNE — Ha IIPUMEpax COCAMHEHUN yrieposa
u kpemHus. Ornpenensars kKapOOHAT- ¥ CUIIMKAT-UOHBI B
pactBope. OOBSCHATh CYIIHOCTb 3KOJOIMUECKHX
npoOyieM, CBSI3aHHBIX C HAXOXKACHUEM YTJIEKHUCIOTO
raza B oOkpyxatomed cpene. IloaTBepxknarsb
OCOOCHHOCTH  COCTaBa  OPraHUYECKHX  BEIIECTB
IpUMEpPaMU TPOCTBIX COEIMHEHMH (MeTaH, O3TaH,
STWIEH, AaUeTWIEH, JTaHoJ], TJUIEpUH, YKCyCHas
KHCJIOTa), B3aUMOCBSI3b HEOPraHUUECKUX COEeIMHEHUN
yrieposia U oprannyeckux BeniecTB. ONUCHIBaTh poJib
0€IKOB, KMPOB U YIJIEBOJOB B ()YHKIIMOHHUPOBAHUU
KUBBIX OPraHU3MOB, COCTAaB IMPHUPOJHBIX UCTOYHHUKOB
YTJIEBOAOPOIOB, UX POJIb B OBITY U IPOMBIIIJICHHOCTH.
[IpoBOANTH BBIUMCIIEHUS IO YPAaBHEHUSIM XUMUYECKUX
peakuuil. [InaHMpOBaTh U OCYIIECTBIATh HA MPAKTHUKE
XUMHUYECKHE IKCIIEPUMEHTHI, IPOBOIUTH HAOIIOCHM S,
JIeJIaTh BBIBOJBI 10 PE3yJibTaTaM 3KCIEPUMEHTa IpH
MIPOBEJICHUH J1a00PaTOPHBIX OMBITOB U MPAKTUYECKUX
pabot. CrnenoBarh mpaBuiiaM Oe3omacHOil paOoThl B
nabopatopud OpU  HUCMONb30BAaHUM  XMMHUYECKOMN
nocynisl M obopynoBanus. Mcmosib3oBaTe  mpu
BBITIOJTHEHUM Y4Y€OHBIX 3aJaHUIl TEKCThl y4eOHMKa,
cnpaBouHble Matepuansl (Ilepuomuueckyro cuctemy
xumudeckux snemeHToB JI. . MenneneeBa, Tabnuiry
pacTBOPUMOCTH KHCJIOT, OCHOBAHUH M COJIEH B BOJE,
ANEKTPOXUMUYECKUH PsiJl HAPSHKEHU METaJlIOB)

Hroro no paszneny 25/12,5
Pazaes 3. MeTasibl M MX COeAMHEHUS
3.1 | OGmue cBoicTBa 4/2 PackpbIBaTh CMBICIT U3y4aeMbIX MOHATHIA U puMeHATh | bubnuoreka [IOK

METAIJIOB

OTHW TIOHATHA NPU OINMKMCAHUH CBOMWCTB BEUICCTB U HX

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




npeBpamieHnii. OOBACHATL 00IIMe 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB DJJIEMEHTOBMETAINIOB U HX
COCIMHEHUN ¢ Y4ETOM CTPOCHHMSI HX aTOMOB.
XapakTepu3oBaTb ~ CTPOCHHE  METalIoB,  oOuue
¢dusnueckne W XHMHYECKHE CBOMCTBA METAJUIOB.
XapakTepu3oBath  0o0mUME  CIMOCOOBI  MOJYYEHHUS
MeTayioB. OMHUCHIBATH CIIOCOOBI 3aIIUTHl METAJIJIOB OT
koppo3uu. CrefoBath npaBuiaM 06e30MacHoOi paboThHI B
nabopaTopud TPU  HCIOJIB30BAHUH  XUMHUYECKOU
nocyasl U obopynoBanusi. [Ipou3BoauTh BHIYHUCICHUS
[0 YpaBHEHUSIM XMMHUUYECKHX PEAKIIMi, €CIM OJIUH U3
pEareHToB COAEPKUT MPUMECH. YYacTBOBaTh B
COBMECTHOH paboTte B nape wiu rpynne. Mcnonb3oBarh
MIPH BBIMOJTHEHUH Y4eOHBIX 3aJaHHi TEKCThl ydeOHUKa,
cupaBounble matepuanbl (Ilepuogmueckyro cucremy
xumuueckux snementoB Jl. M. Menzaeneesa, Tabnuiy
pPacTBOPUMOCTH KHUCIJIOT, OCHOBAaHHW W COJIEH B BOJE,
ANEKTPOXUMUYECKUHN PsIJl HAPSHKEHU METaJlIOB)

3.2

Baxxneiinie
METaJUIBI U UX
COEIUHEHUS

16/8

1/0,5

2/1

OOBbsCHATh 00ILIME 3aKOHOMEPHOCTH B H3MEHEHUU
CBOWCTB 3JIEMEHTOBMETAJUIOB U HMX COCIMHEHHUH B
rpymmax ¢ y4€ToM  CTpPO€HHsl HUX  aTOMOB.
XapakTepu3oBaTh  (U3MUECKHE U  XHMHYECKHE
CBOWCTBA TMPOCTBHIX BEIIECTB METANIOB MW WX
coeiMHeHu (OKCUA0B, THIPOKCUIOB, COJIEH ), CIIOCOOBI
WX TIOJYYEHUs], TPUMEHEHNE U 3HaYCHHUE B MIPHUPOJIEC U

KHU3HHU YCJIO0BCKaA. YcranaBauBaTh
MNPUYUHHOCICACTBCHHYIO CBA3b: CTPOCHUC BECIICCTBA
— CBOlicTBA — NPpUMCHCHHUC — Ha MpUMCpax

M3y4aeMbIX BemlecTB. Pacrmo3HaBaTh € ITOMOIIBIO
KayeCTBEHHBIX pEaKUui HOHBl METAJIJIOB: MarHus,
KaJbLUs, aTFOMUHUS, IIUHKA, xkene3a (II) u sxenesa (I11),
meau (II). JlokaseiBaTh amQoOTEpHBIH XapakTep
OKCHJIOB ¥ THJJPOKCHJIOB aJTFOMUHHS U IIHHKA.

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




[InanupoBaTh M  OCYHIECTBISATH HAa  IPAKTUKE
XUMHUYECKHE FKCIIEPUMEHTBI, IPOBOIUTH HAOIIOICHHUS,
JIeJIaTh BBIBOJBI 110 Pe3yjbTaTaM 3KCIEPUMEHTa IPHU
IIPOBEICHUH J1a00PATOPHBIX ONBITOB U MPAKTHUYECKHX
pabot. CrnenoBarh mpaBwiaMm Oe30macHON paboOTHI B
na0opaTopud  IMPH  KCIOJB30BAaHUM  XUMHUYECKOH
nocynsl ¥ 000pyaoBaHus. [Ipou3BOIUTh BHIYHUCICHUS
[0 XUMMYECKHUM YpaBHEHHMsIM. Y4YacTBOBaTh B
COBMECTHOI paboTe B nape uiM rpymme. BoictpauBars
pa3BEPHYTHIE MUCHMEHHBIE U YCTHBIE OTBETHI C ONIOPOH
Ha wuH(popMalui0O M3 Y4YyeOHHMKAa M CIIPABOYHBIX
MaTepuaioB, I'PaMOTHO MCIIOJIb30BaTh W3Y4YE€HHBIN
IIOHSATUHHBIN annapar Kypca XuMuu

Hroro no pasacity

20

Pa3nes 4. Xumus u okp

JKamaiasi cpeaa

4.1

BemecTBa n
MaTepUalIbl B )KU3HU
qeJIoBeKa

3/1,5

XapakTepu3oBaTh Pojb XMMHUU B Pa3IMYHBIX cepax
NEeSTeNIbHOCTH  JIIOIe, OCHOBHBIE BEILECTBA W
MaTepHasbl, NMPUMEHSAEMBIE B JKU3HH COBPEMEHHOIO
yenoBeka.  OOBSACHATH  yCJIOBUSI ~ O€30MacHOTO
WCIIOJIb30BaHUS BEIIECTB M XUMHMYECKHX pEaKLUl B
ObITy. AHanu3upoBaTh W KPUTHUECKHU OILIEHUBATH
uHGOpMALMIO O  BIUSHUM  IPOMBIIUICHHOCTH,
CEJIbCKOT0 XO035HCTBa, TPAHCIIOPTA U JIp. HA COCTOSIHUE
OKpYXKalollleld Ccpelapl. YMETb OKa3blBaTh IEPBYIO
MIOMOIIb MPU XMUMHUYECKHUX O0KOraX MU OTPaBIICHUSX.
[Ipunumath yuacTMe B  OOCYXJAEHUH IpoOieM
XUMHUYECKOM M  OSKOJOTMYECKOM HaIpaBJICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3MIIMIO MO MpobiIemMe U
IpeijaraTb BO3MOXKHBIE ITYTH €€ pereHus

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

Wroro no pazneny

3/1,5

PesepBHOE Bpemst

3/1,5

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




OBIIEE KOJIMYECTBO 68/34 4/2 7/3,5
YACOB 11O
I[TPOT'PAMME
MHOYPOUYHOE IIVIAHUPOBAHHUE
8 KVIACC
Ne Tema ypoka KosmyecTBo yacoB [Hara Jomaminee 3aganue DNEeKTPOHHBIEC UPPOBBIE
n/m Bcero | Kontponbhusie | [IpakTuueckue | H3y4eHHUs o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
1 [Ipenmer xumuu. Poiab XuMuu B )KU3HU 1 bu6mmoreka [IOK
yesioBeka. Terna u BelecTna https://m.edsoo.ru/ff0d210c
2 ITonsiTvie 0 MeTO/1aX MO3HAHUS B XUMUHU 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227e
3 [TpakTuueckas padora Ne 1 «IIpaBuia 1 bubnuotexa [JOK
paboThI B 1ab0OpaTOPUU U IPUEMBI https://m.edsoo.ru/ff0d23dc
oOparnieHus ¢ 1a00paTOpPHBIM
000pyIOBaHUEMY
4 Yucreie BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas padota Ne 2 «Pa3nenenue 1 bubnuoteka [JOK
cMmeceil (Ha mpuMepe OYUCTKH MMOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 bubnunoreka [JOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUE dTIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnunoreka [JOK
XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U ClnOKHBIE BELIECTBA 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0d2d50
10 | 3aKoH ITOCTOSIHCTBA COCTaBa BEIIECTB. 1 bu6mmoreka [IOK

Xumuueckas popmyna. BaieHTHOCTD
ATOMOB XMMHMYECKHUX 2JIEMEHTOB

https://m.edsoo.ru/ff0d2eae




11 | OTHOCUTENIbHAS aTOMHAs Macca. bubmuoreka [JOK
OtHocHTeNbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c

12 | MaccoBas 10J11 XUMHUYECKOTO 2JICMEHTA B bubmuoreka [JOK
COEIMHEHUN https://m.edsoo.ru/ff0d350c

13 | KosnmnuectBo BeniectBa. Mousb. MossipHast bubmumoreka [IOK
Macca https://m.edsoo.ru/ff0d5230

14 | ®uszndeckre 1 XUMUYECKHUE SBIICHHUS. bubmuorexa [JOK
XuMuueckas peaxius https://m.edsoo.ru/ff0d37fa

15 | [Ipu3Haku u ycrnoBusl IPOTEKAHUS bubnnoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6

16 | 3aK0OH cOXpaHEHHUs MacChl BELIECTB. bu6mmoreka [IOK
XHUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88

17 | BeruncieHus KOJIM4YeCcTBa, MacChl bubmuorexa [JOK
BELIECTBA [10 YPaBHEHUSM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peakuii

18 | Knaccudukarmus XMMAYECKUX PEAKITUi bubnuorexa [JOK
(coenuHeHus, pa3oKeHHs, 3aMEIICHUS, https://m.edsoo.ru/ff0d3{34
oOMeHa)

19 | M. B. JIoMOHOCOB — y4€HBIN- bubnunorexa [JOK
sHnMKiIoneauct. O600IeHe 1 https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3als 3HAHUI

20 | KonrponbHas padota Nel o teme bubnnorexka [JOK
«BemecTBa 1 XUMHYECKHUE PEAKLIUNY https://m.edsoo.ru/ff0d4290

21 | Bo3gyx — cmech razos. CoctaB Bo3ayxa. bubnnoreka [JOK
Kucnopon — snemeHT u npoctoe https://m.edsoo.ru/ff0d448e
BemecTBo. O30H

22 | dusnyeckre ¥ XMMHYECKUE CBOMCTBA bu6mmoreka [JOK
KHUCJIOpo/ia (peaKkIuy OKUCIICHUS, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 006 okcumax

23 | CriocoObl moyueHus: KUCIopoaa B bubnmoreka [JOK

71a00paTOPUH U MTPOMBIIIIICHHOCTH.
[Tpumenenue kucnopoa

https://m.edsoo.ru/ff0d497a




24

TemmoBoii 3¢ (HeKT XUMUYECKOH peaKInu,
MOHATUE O TEPMOXHUMUYECKOM YPaBHECHUH,
9K30- ¥ SHJOTEPMHUYCCKHUX PEaAKIIHSIX

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4790

25

TormmmBo (HeTh, yroiab U MeTaH).
3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0
IPEIOTBPAICHHSI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

26

[TpakTuyeckas padora Ne 3 o Teme
«[lonydyenue u cobupanue KUCIOPO/a,
W3YyYECHHUE €r0 CBOMCTB)

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4ae2

27 | Bogopo — 3JIeMEHT U ITPOCTOE bu6mmoreka [IOK
BeniecTBo. Haxoxienue B npupose https://m.edsoo.ru/ff0d4dd0

28 | dusnyeckue U XUMUYECKHE CBOIMCTBA bubmuoreka [JOK
Bozopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 | IlonsiTHE O KMCIOTAX U COJISAX bu6mmoreka [IOK

https://m.edsoo.ru/ff0d50d2

30 | CiocoOslI moxy4yeHus BOJOpoaa B bubnuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0

31 | Ilpaktuueckas padora Ne 4 o Teme bubnnoreka [HJOK
«ITomyuenue u cobupanue BoopoJa, https://m.edsoo.ru/ff0d4{42
W3YyYEHHUE €r0 CBOMCTB)

32 | MonsipHblit 00bE€M ra3oB. 3akoH ABOraapo bubnmnoreka [JOK

https://m.edsoo.ru/ff0d542e

33 | Beruucnenus o0bEMa, KOJTUYECTBA bubmuorexa [JOK
BEIIECTBA rasza 1o ero M3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA WM 00BbEMY

34 | BeruuciaeHust 00bEMOB Ta30B T10 bu6mmorexa [IOK
YPaBHEHUIO pEaKLMi Ha OCHOBE 3aKOHA https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUH Ta30B

35 | ®usznyeckre 1 XMMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 | CocraB ocHoBaHui. [lonsiTue 06 bubnmuotexa [JOK

HHAUKATOpax

https://m.edsoo.ru/ff0d59e2




37

Bopna kak pactBopurens. HacbieHHsie u
HEHACBILIEHHbIE PacTBOPHI. MaccoBas
J10J151 BEIIECTBA B PACTBOPE

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

38

[IpakTrueckas padota Ne 5 mo Teme
«IIpuroroBiieHHE PACTBOPOB C
onpeaeEHHON MacCOBOM J10ei
pacTBOPEHHOTO BELIECTBAY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

39 | KonrponbHas pabota Ne2 o teme bubnnoreka [HOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 | Okcuasl: cocTaB, KiIacCH(pUKAIIHS, bu6mmoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
41 | IlonyyeHue U XUMUYECKHUE CBOMCTBA bubnuorexa [IOK

KHCJIOTHBIX, OCHOBHBIX U aM(bOTepHBIX
OKCHAOB

https://m.edsoo.ru/ff0d664e

42 | OcHOBaHMS: COCTAB, KJIacCU(pUKAIUA, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 | TlonyyeHue U XUMUYECKHE CBOMCTBA bubnunoreka [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 | KucnoTsl: cocTaB, Kiaccudukarms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 | TlonyyeHue 1 XUMUYECKHUE CBOMCTBA bubnmnoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
46 | Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubmuorexa [JOK
MOJIy4YEHUs, XHMUYECKHE CBONCTBA https://m.edsoo.ru/00ad9474
47 | Ilpaktnueckas padota Ne 6. Perenue bubnuoreka [IOK

3KCHepI/IMeHTaHBHBIX 3a1a4 110 TeME
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX
COEIUHEHUN)

https://m.edsoo.ru/00ad9b7c

48 | I'eneTnueckas CBsI3b MEX]y KJaccaMu bubnmnoreka [JOK
HEOPraHMYECKUX COCTMHEHUM https://m.edsoo.ru/00ad9a50
49 | O0oOeHre 1 cucTeMaTH3alys 3HaHUI bubnmuotexa [JOK

https://m.edsoo.ru/00ad9cb?2




50 | KonrponbsHas pabota Ne3 mo teme bubnmoreka [JOK
"OCHOBHBIE KJIACChl HECOPTaHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHnn"

51 | IlepBbie MOMBITKH KIacCUPUKAITII bubmuorexa [JOK
XUMUYECKUX 1eMeHTOB. [lonsaTue o https://m.edsoo.ru/00ad9ffa
rpynnax CXOJHbIX 3JIEMEHTOB

52 | Ilepuonnueckuii 3akoH u [lepuonnyeckas bubmumoreka [IOK
cUCTEMa XUMHUYECKUX 351eMeHToB /1. 1. https://m.edsoo.ru/00adaS2c
Meneneena

53 | [lepuoasl, rpynimbl, HOATPYIIIIbI bubnnoreka [JOK

https://m.edsoo.ru/00ada52c

54 | Ctpoenue atromoB. CocTaB aTOMHBIX SIIED. bubnnoreka [HOK
N3otonbr https://m.edsoo.ru/00ada342

55 | CtpoeHnue IeKTPOHHBIX 000JI0YEK aTOMOB bubnuorexa [JOK
sneMeHToB llepuoanyeckoii cuctemst /1. https://m.edsoo.ru/00ada6bbc
N. MenneneeBa

56 | XapakTepucTuka XUMHYECKOTO 3JIEMEHTA bubnunoreka [JOK
10 €ro noJsiokeHuro B [lepuonnyeckoit https://m.edsoo.ru/00ada824
cucteme J[. 1. Mennaeneena

57 | 3nauenue [lepuoguyeckoro 3akoHa s bubnuotexa [JOK
pa3BuTHA HayKu U npaktuku. . 1. https://m.edsoo.ru/00ada96e
MenneneeB — y4€HBIN, IEJArOT U
rpaxaaHuH

58 | DIEeKTpOOTPUIIATETILHOCTH ATOMOB bubnuotexa [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8

59 | Nonnas xumMudecKkas CBs3b bubmuorexa [JOK

https://m.edsoo.ru/00adac34

60 | KoBasieHTHas monsipHasi XUMHYECKast bubmuorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8

61 | KoBasieHTHast HEMOJSpHAS XUMHUUECKas bubnnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9

62 | CreneHb OKUCIICHUS bubmuorexa [JOK

https://m.edsoo.ru/00adae28




63 | OKHUCINTEILHO-BOCCTAHOBUTEIIHLHBIE
peaknuu

bubmuoreka [JOK
https://m.edsoo.ru/00adb076

ITPOTPAMME

64 | OKuCIUTENIN U BOCCTAHOBUTEIN 1 bubmmoreka [JOK
https://m.edsoo.ru/00adb076

65 | KonrponbsHas pabota Ned o teme 1 bubnmoreka [JOK
«CtpoeHue atoma. XUMHUYECKasl CBSA3b) https://m.edsoo.ru/00adb486

66 | PesepBHbIil ypok. O600MIIEeHNE 1 1 bubnmoreka [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c

67 | Pe3epBHblii ypok. O0001IEHIE U 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9cb2

68 | Pe3epBHblii ypok. O0001IEHIE U 1 bu6mmoreka [IOK
CHUCTEMaTHU3aI1s 3HAHUM https://m.edsoo.ru/ff0d61c6
Jl06aBUTH CTPOKY

OBILIEE KOJIMYECTBO YACOB I10 68

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

OenepanpHas pabodas mporpamma cpeaHero oOmiero oOpasoBaHus npeamera «Xumus» (0a30BbIid ypoBeHb) (ms 8-9 KiaccoB 00pa3oBaTeNIbHBIX

opranuzanuii. ®I'BHY UuctuTyT cTparerun pazsutus odpazoBanus. Mocksa — 2023.
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