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PA3JIEJI 1. IOACHUTEJIBHASA 3ATIMCKA

Pabouas mporpamma y4eOHOro mpeaMeTa XuMUs Al 8-9 KJIacCOB SBISETCS YaCThIO
OcHoBHOM 00pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHUs U COCTAaBJICHA Ha
OCHOBE CJICYIOUTUX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:

e @enepalibHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTaHJApTa OCHOBHOTO OOIIEro
o0pa3oBaHMs, YTBEPXKIEHHOTO NpHUKa3oM MHUHHCTEPCTBA THpocBelenus Poccuiickoit
®enepanuu ot 31.05.2021 roga Ne 287 (B pen. ot 18.07.2022 Ne 568) (3apeructprupoBaHo
Muntocte PO ot 05.06.2021, peructparmonsasiii Ne 64101);

o depnepanbHO  aNaNTHPOBAHHOW OOpPa30BAaTENbHON IMPOrpaMMBI  OCHOBHOTO  OOILEro
oOpa3oBaHus IS OOYYAIOIIMXCS C OTPAHUYCHHBIMH  BO3MOXKHOCTSIMH  3JIOPOBBS,
yTBepkaeHHou [Ipukazom MunucrepcrBa IIpocsemenust Poccuiickoit @enepauun ot 24.11.
2022 roma Ne 1025 (3apeructpupoBano B Muntocte PO 21.03.2023, perucrpanmonssiii Ne
72653);

e ®depepanpHoro 3akoHa ot 29 nekadps 2012 roga Ne 273-D3 «O6 oOpazoBanuu B Poccuiickoit
®enepanun» (c1. 17, 19, 26, 27, 28, 29, 34, 41, 42, 43,44, 45, 46, 48, 54, 58, 66, 87).

e @enepalibHOI MPOrpaMMbl BOCIIUTAHUS

PaGouas nporpamma oGecrieueHa yueOHUKaMHU, Y4€OHBIMU MOCOOUSMHU, BKITFOUEHHBIMH B
denepabHBIN TEpeUYeHb YYCOHMKOB, peKOMEHJ0BaHHBIX MuHOOpHayku PD Kk ucCnoap30BaHUIO.
MecTto npenMera B yueOHOM IUIaHE: B Mporpamme OTBOAMTCS 136 yacoB Ha M3y4eHHE XUMHH,
KOTOpBIE paclpeesIeHbl clieyomuM odpa3zom: 8 kiacc — 68 yacos, 2 yaca B Hezleno; 9 Kiacc —
68 yacoB, 2 yaca B HEJICIIO.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA "XUMUSA"

VY4eOublii mpeamer «XuUMHUS» BXOJUT B MpeIMETHYIO o0nacte «EcTecTBeHHOHay4YHbIE
mpeIMeThl». B cucTeMe eCTeCTBEHHOHAYyYHOrO0 OOpa30BaHHMS XWMHsS KaK yd4eOHBIH MpeaMeT
3aHMMaeT Ba)KHOE€ MECTO B MO3HAHMM 3aKOHOB MPUPOJIBI, (OPMUPOBAHUU HAYYHOU KAPTUHBI
MHpa, CO3JaHUU OCHOBBI XMMHYECKUX 3HAHUM, HEOOXOJIMMBIX JJI TOBCEIHEBHOM KU3HU,
HABBIKOB 3/I0POBOTO M OE30MACHOTO VISl YeIOBeKa U OKpY’Karollel ero cpenbl odpasa >Ku3HH, a
TaK)X€ B BOCIIUTAHUU IKOJIOTHYECKON KYJIbTYPBHI.

Y CnemHocTh N3yueHus: XMMHUH CBsI3aHa C OBJIAJICHUEM XUMHUUYECKUM SI3BIKOM, COOIOICHUEM
npaBui 0e30MacHOM pPadOThl TPH BBIMOTHEHUM XHWMHUUYECKOTO HKCIIEPUMEHTa, OCO3HAHUEM
MHOTOUYHCJICHHBIX CBSI3€l XUMUU C IPYTUMH MPEAMETaMHU [IKOJIBHOTO Kypca.

[IporpamMmMa BkIItO4aeT B c€0sl OCHOBBI HEOPTraHMYECKON M OpraHWYecKor Xumuu. ' naBHOU
ujeeil TporpaMMbl SBJISETCS CO3JaHME 0a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHUN MO XUMUH,
BBIDOKEHHBIX B (OpME, COOTBETCTBYIOIICH BO3pacTy OOy4YaloImUXci W HUX O0COOBIM
00pa3oBaTeNbHBIM MMOTPEOHOCTSIM.

B comepkaHMM JAaHHOTO Kypca TPEACTaBIEHBl OCHOBOIIOJIAraloINe XUMHYECKHE
TEOPETHYECKUE 3HAHMS, BKIIFOUAIOIINE U3YUYEHHUE COCTABA U CTPOEHUS BEIIECTB, 3aBUCUMOCTH UX
CBOICTB OT CTpOEHUS, MPOTHO3UPOBAHNUE CBOICTB BEIIECTB, UCCIIEIOBAaHUE 3aKOHOMEpPHOCTEN
XUMHUYECKHX TPEBpAllCHU W TyTed yNpaBiIeHUS HMH B IENAX MOITYYSHHs] BEIIECTB U
MaTepuasoB.

TeopeTnyeckyto OCHOBY H3YyYEHHs] HEOPraHMYECKOM XHUMHUHM COCTaBJISIET aTOMHO-
MoOJIeKyJsipHOoe ydeHue, llepmoanueckuit 3axkoH .M. MenpaeneeBa ¢ KpaTKUMU CBEICHHUSIMU O
CTPOCHUHM aToMa, BHJIaX XUMHUYECKOW CBS3HM, 3aKOHOMEPHOCTSIX MPOTEKAaHUS XHUMHUYECKUX
peaKkui.

B wu3yyeHum Kkypca 3HaAuMTENlbHAas POJb OTBOAUTCS XUMHUYECKOMY OKCIEPUMEHTY:
MPOBEJCHUIO MPAKTUYECKUX U JIAOOpPaTOpPHBIX paboT, OMHCAHUIO PE3YIbTATOB YUYEHHYECKOTO
AKCIIEPUMEHTA, COOTIOICHUIO HOPM U TIPAaBHII O€3011acHOM pabOThl B XMMHUYECKOH J1abopaTopuH.

Peanuzamust nanHOM mporpaMMbl B Tpoliecce 0O0ydeHHUs MOo3BOJUT oOydaromumcs ¢ 3[1P
YCBOUTH KIIFOUEBbIE XUMUYECKHE KOMITIETEHIIUH U MOHAThH POJIb U 3HAYCHUE XUMUU CPEIH IPYTHX
HayK O IPHUpOJIE.

N3ydyenne xumum  crocoOCcTBYeT  (HOpMHpOBaHHIO Y  OOy4aromuxcs HAyYHOTO
MHUPOBO33PEHHUS, OCBOEHUIO OOIIEHAYYHBIX METOJOB (HaOIIOJeHHE, U3MEPEHHE, IKCIEPUMEHT,



MOJIEJIMPOBAHUE), OCBOCHUIO MPAKTUYECKOIO0 NMPUMEHEHHs HAay4yHBIX 3HAHUN, OCHOBAaHHOI'O Ha
MEXKIPEIMETHBIX CBA3sIX ¢ mpeameramu «Okpyxkamomuid Mupy», «Puszukay, «buomorus»,
«[eorpadusy, «Marematuka» U GOPMHPYET KOMIIETCHIIMH, HEOOXOAMMBIE ISl MPOJOIKEHUS
0o0pa3oBaHus B 00J1aCTH €CTECTBEHHBIX HaYK.

N3ydyenne xumuu crnocoOCTByeT pa3BuTHiO y oOydaromuxcs ¢ 3IIP mpoctpancTBEHHOIrO
BOOOpakeHus, (YHKIMOHAIBHONW TI'PaMOTHOCTH, YMEHHUS BOCIPHUHMMATh U KPUTHYECKU
aHaATM3UPOBATh MH(OPMAIIHIO, IPEACTABICHHYIO B Pa3IMYHBIX (hopMax. 3HAUUMOCTh MpeaMeTa
JUId Pa3BUTHS >KU3HEHHOW KommereHuMH oOydvaromuxcs c¢ 3IIP 3akmrouaercs B yCBOEHMHU
OCHOBBI XUMHUYECKUX 3HAHHUH, HEOOXOUMBIX JISi IOBCETHEBHON JKM3HHU; HaBBIKOB 3JJ0POBOTO U
0e30IacHOro JUIsl 4ejoBeKa W OKpyXarollleld ero cpeisl oOpasa >XHU3HH; (OPMHPOBAHUU
JKOJIOTUYECKON KYJIbTYpPHI.

IIporpamma oTpakaeT cojaepkaHue OOydeHHs MNpeaMeTy «XHMHUS» € YYeTOM OCOOBIX
oOpa3oBaTenbHbIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3I[1P. OBnageHune yd4eOHBIM MPEAMETOM
«XuMus» TPEACTABISAET ONPENeIeHHYI0 TPYAHOCTh i oOydarommuxcs ¢ 3[1P. DTo csazano ¢
OCOOCHHOCTSIMU MBICIUTENIBHON JESATENILHOCTH, MEPUOJUYECKUMH KOJI€OaHUSIMU BHUMAaHUS,
MaJbIM 00BEMOM IaMATH, HEJOCTAaTOYHOCTHIO OOLIEro 3amaca 3HAHWUN, IOHUKEHHBIM
[I03HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHUS.

Jlns mpeofosieHuss TpYAHOCTEH B M3ydeHMM y4eOHOro mpeamera «XHMHUs» HeoOXxoauma
ajantauus oObeMa M XapakTepa y4yeOHOro MmaTepuana K I103HABaTEJIbHBIM BO3MOXKHOCTSAM
JTAHHOM KaTeropuu oOy4yarolMXcs, Yy4eT HUX OCOOEHHOCTEH pa3BUTHUS: MCIIOJIb30BaHUE
QITOPUTMOB, BHYTPHUIIPEIMETHBIX M MEXIPEIMETHBIX CBA3€H, IOCTENIEHHOE YCIOKHEHUE
U3y4aeMoro Marepuania.

[Ipy m3ydyeHHH XMMHH HEOOXOJMMO OCYHIECTBIIATH B3aWMOJEWCTBHE HA IOJUCEHCOPHOMU
OCHOBE.

TeopeTtnyecknii  maTepuan pPEKOMEHIYETCSd H3y4aTb B MPOLECCE MPAKTHUYECKOMN
JeSTeIbHOCTH. BO3MOXKHO BbIIENEHUE OTIENIBHBIX YPOKOB Ha pELICHHE 3aJad B CBA3HM CO
CJIO)KHOCTBIO aHaNIM3a TeKcTa ooydatoutumucs ¢ 3[IP. Oprannueckoe eAMHCTBO MPAKTHYECKON U
MBICIIUTENIBHOM JesITeIbHOCTH OOyJaroIuxcs Ha ypoKaX XHMHHM CIOCOOCTBYET NPOYHOMY M
OCO3HAHHOMY YCBOCHHUIO 0Oa3UCHBIX XMMHUYECKMX 3HaHMW M yMmMeHHid. Oco0oe BHHMaHHE TpU
U3YYEHUM XUMHMM YJAEISIEeTCS H3YUYEHUIO «CKBO3HBIX» MOHATHH W (HOPMUPOBAHMIO HABBIKA
CTPYKTYpUPOBAaHUS MaTepHaa.

HOEJN U3YYEHUA YYEBHOI'O IIPEJIMETA «XUMMUSD»

OO6mue 1eny u3ydyeHus yuyeOHoro nmpeaMera «XuMus» akTyalu3upOBaHbl C yY€TOM HOBBIX
IPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIero oOpa3oBaHMs, HANpaBIEHHOCTH OOyueHHUs Ha
pa3BUTHE M CaMOpa3BUTHE JMYHOCTH, (HOpPMHUpPOBaHHE €€ HMHTEIJIEKTa W OOIel KYJbTYpBHI.
OOydeHue yMEHUIO YUYUTBHCS U NMPOJODKATh CBOE 00pa3oBaHHE CAMOCTOSITENILHO B HACTOsIEe
BpeMs SIBJISIETCS OJHOM W3 BaXHEWIIMX (QYHKIUM y4eOHBIX NPEIMETOB, B TOM YHUCIE U
«XuUMHUN.

Jliia oOyuaromuxcs ¢ 311P, Tak e, Kak ¥ JUIsl HOPMAaTUBHO Pa3BUBAIOLINXCS CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO  00pa3oBaTelbHYIO MpOorpamMMmy, JOMUHHUpYIOIIEE 3HadeHHe
PUOOPETAIOT TaKUE 1IEJIH, KaK:

[l ¢popMHupOBaHUE HHTEIUIEKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOH K COTPYAHHUYECTBY,
CaMOCTOSITEIbHOMY MPHUHATHIO PELIECHUH, CIOCOOHON aJanTHpPOBATHCS K OBICTPO MEHSIOLIUMCS
YCIIOBUSM KU3HH;

[] HampaBlE€HHOCTh OOYy4YeHHs] Ha CHUCTEeMaTH4YecKoe NpHUoOIlleHHe yyammxesd K
CaMOCTOSITENIbHOM ITO3HABATEIILHOM JEATEIBHOCTH, HAy4YHbIM M IPAKTHYECKHMM METOJaM
MO3HaHU, POPMHUPYIOIIMM MOTHBAIMIO U PAa3BUTHE CIOCOOHOCTEN K XUMUU;

[ obecrieueHue yciaoBUH, CHOCOOCTBYIOUIMX TPHOOPETEHUIO OOYYaIOUIMMHUCSA —OIBITa
pa3HOOOpa3HON /EATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEPCAbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JAEATEIbHOCTH;

[ ¢dopMupoBaHHE YMEHHMH OOBSACHATH W OLIEHUBATh SIBJICHUS OKPYKAIOLIEr0o MHpa Ha
OCHOBaHUU 3HAHUH U ONBITA, [IOJTYYEHHBIX IIPU U3yUYECHUHN XUMUU;



[l ¢popmupoBaHue y 00ydaromMxcsi TyMaHUCTUYECKUX OTHOLICHUH, TOHUMAHUSI EHHOCTH
XUMHUYECKUX 3HaHWM Ui BBIPAOOTKU SKOJOTHYECKH I€]1eco00pa3HOro MoBeneHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHUS CBOETO 3J0POBbS M OKPYXKAIOWMIEH MPUPOIHON
Cpelibl;

] pa3BUTHE MOTUBAIMH K 00YyYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX I[CHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalIPaBICHHOCTU AaJbHEeHIIero o0yueHusl.

Kypc HampaBieH Ha pelieHue CIEAyoIuX 3aaad, O00ecledyHBAIOUINX pPeaTu3aluio
JMYHOCTHO-OPUEHTUPOBAHHOTO M JIEITEIBbHOCTHOTO TOJXOJOB K OOYYCHHIO XHUMHHU
oOyuatomuxcs ¢ 3I1P Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUS:

[ ¢popmMupoBaHuE MEPBOHAYATBHBIX CUCTEMATU3MPOBAHHBIX MPEJICTABICHUA O BEILECTBAX,
UX TMpEeBpallleHUusAX M MPAKTUYECKOM NPUMEHEHHUH; OBJIAJICHHE IOHATUIHHBIM almnaparoM U
CHUMBOJIMYECKUM S3BIKOM XUMHH;

[] oco3HaHWE OOBEKTUBHOM 3HAYUMOCTH OCHOB XHMHYECKOM HAayKh Kak o00JiacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, XUMUYECKUX MPEBPAIICHUN HEOPTaHUYECKUX M OPTaHUYECKUX
BEIIECTB KAaK OCHOBBI MHOTHX SIBJICHUH JKMUBOM M HEXHUBOW TPUPOABL; YIriIyOJIeHUE
NPECTaBICHUN O MAaTePUATLHOM €IMHCTBE MUPA;

[ oBlajieHWEe OCHOBaMH XHWMHYECKOW TPAMOTHOCTH: CIOCOOHOCTBIO aHAU3UPOBATh U
O00BEKTHBHO OLICHUBATh JKU3HEHHBIC CHTYalllH, CBSI3aHHBIC C XMMUEH, HaBBIKAMH O€30I11acHOTO
oOpallieHus ¢ BEIIeCTBAMHU, UCIIOIb3yeMbIMHU B MIOBCETHEBHOM KU3HU; YMEHHEM aHAIU3UPOBATh
U TUTAHUPOBATh JKOJOTMYECKH O€30MaCHOE MOBEJCHHE B IIENSAX COXPAHEHHUS 3/I0pOBbS U
OKPYKAroIIel Cpeibl;

[l ¢popmupoBaHHWE YMEHHH YCTAaHABJIMBAaTh CBSI3W MEXKIY pPEaTbHO HAOII0IaeMBIMH
XUMHUYECKUMH SIBJICHUSMU U MPOILIECCaMU, TPOUCXOISIIUMUA B MUKPOMHUPE, OOBIICHITh TPUUNHBI
MHOT00Opa3usi BEUIECTB, 3aBUCHMOCTh HX CBOWCTB OT COCTaBa W CTPOCHHS, a TaKke
3aBHCHUMOCTH MPUMEHEHHS BEIIECTB OT UX CBOWCTB;

[l mpuoOpeTeHne OMbITa WCIOIB30BAHHUA PA3NUYHBIX METOJOB H3YYEHHUS BEIECTB,
HAOII0/IEHUS 32 UX TPEBPAIICHUSIMHU MIPU MPOBEICHUH HECTIOKHBIX XUMHUECKUX IKCIIEPUMEHTOB
C MCIOJIb30BaHUEM JIAOOPATOPHOTr0 000PYI0BaHUS U IPUOOPOB;

[l ¢popmupoBaHUEe TPEACTABICHUH O 3HAUYEHUM XUMHUYECKOW HAyKM M  peIIeHUH
COBPEMEHHBIX AKOJIOTHYECKUX MPOOJIeM, B TOM YHCJIE B TPEAOTBPAIICHUH TEXHOTCHHBIX M
HKOJIOTHUECKUX KaTacTpod.

OcoOenHocty 0TOOpa M afanTauy y4eOHOTO MaTepraia o XuMuu

OOyuenne yyeOHOMY HpeaMETy «XUMUS» CTPOUTCS Ha CO3JaHMU ONTHMAIbHBIX YCIOBHH
JUIsT YCBOGHHUsI TMpOrpaMMHOro marepuana oOydarommmucs ¢ 3I[IP. Bonbmoe BHUMaHMe
ynensercss oTOopy y4eOHOro Marepuana B COOTBETCTBHUHM C MPUHIUIIOM JOCTYIMHOCTH MpU
coxpaHeHuu oOmiero 6a3oBoro ypoBHs. OH ananTUpOBaH MO COJACPXKAHUIO U OOBEMY st
oOyyatomuxcst ¢ 3[IP B cooTBeTCTBUM ¢ UX OCOOBIMH 0Opa30BaTENbHBIMU HOTPEOHOCTSIMH.
O6nerueno oBnageHue marepuanoMm oOydarommmucs ¢ 3[IP mocpeacTBoM ero neraabHOTO
OOBSICHEHUSI C CUCTEMAaTHYECKUM IIOBTOPOM, MHOTIOKPATHOM TPEHHPOBKOW B MPUMEHEHUHU
3HaHUH C WCIIOJIb30BAaHUEM TIPHEMOB aJNTOPUTMH3AIMA M BU3YAJIbHBIX OMOp, OOy4YeHHS
CTPYKTYPHUPOBAaHUIO MaTepHaa.

Bonbiioe 3HaueHue [Uisl MOJTHOLEHHOTO YCBOEHMsI y4eOHOTro MmaTepuana MMeEeT oropa Ha
MEXIIPEIMETHBIE CBSI3M BOIPOCOB, H3y4aeMbIX B JaHHOM Kypce, C TaKUMH Y4eOHBIMHU
npeameramu kak «['eorpadusy, «Pusnkay, «buonorusy. [1o3Bosist paccMaTpuBaTh OJMH U TOT
e y4eOHBI MaTepuall ¢ Pa3HbIX TOUEK 3PEHHs], MEXKIIPEIMETHBIE CBSI3U CHOCOOCTBYIOT €ro
JyYIIEMY OCMBICICHHUIO, 00Jiee MPOYHOMY 3aKPETUICHHUIO MOJTyYSHHBIX 3HAHWH U MPAKTHYECKUX
YMEHMH.

[Ipr moAroTOBKE K ypoKaMm y4HTENIbh HpeaycMaTpuBacT (pOpMHUpPOBaHUE y OOYYArOIIUXCS
YMEHH aHalW3UpOBaTh, CpPaBHUBATh, 0000IIATh W3y4aeMblii MaTepual, IUIAHUPOBATh
MPEJICTOSIIYI0 paboTy, OCYLIECTBISATh CAaMOKOHTPOJb. Heo0X0auMO MOCTOSIHHO CleIuTh 3a
NPaBUIBHOCTHIO peueBoro opopmiIeHHs BbIcKa3blBaHUl oOydatonuxcs ¢ 311P.



B cBa3um Cc 0COOCHHOCTSMH TOBEACHUSH JesATeabHOCTH oOyuatommxcsi ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAaHHOCTH) HEOOXOJUM CTPOKANIIMI KOHTPOJIb COOIOACHUS
OpaBWI TEXHUKH OE30MaCHOCTH TPU MPOBEACHUH J1a0OpPaTOPHBIX pPabOT B XMMHUYECKOM
KaOuHeTe.

Buner gesrensnoctu oOywarommxcs ¢ 3[IP, oOycnoBieHbl 0coObiMH 00pa30BaTEIbHBIMH
NOTPEOHOCTAMU U 00ECHEUMBAIOT OCMBICIEHHOE OCBOCHHME COJAEpKaHHs OO0pa30BaHUS I10
npeamery «XuMus»

Copepxanuie BUAOB JesiTelibHOCTH oOyyatomuxcs ¢ 3[1P Ha ypokax xumuu omnpesensercs
UX OCOObIMH 00pa30BaTENbHBIMU MOTPEOHOCTSAMH. YCHIIMBAIOTCS BHUIBI JESATEIBHOCTH,
cnenuduYHbIe U1 JaHHOM KaTeropuu oOydarolmuxcs, A 00ecredeHHs] OCMBICIIEHHOTO
OCBOCHMS COJCpXaHHUA OOpa30BaHUS IO MPEIMETY: YCHJIEHHE MPEeIMETHO-TIPAKTHIECKOM
NESATEIbHOCTH C AaKTUBU3allUed CEHCOPHBIX CHUCTEM; YepeloBaHUE BHUAOB JACSITEIbHOCTH,
3a/IeHCTBYIOIIMX PA3IMYHbIE CEHCOPHBIE CUCTEMBI; OCBOEHUE MaTepraia ¢ OIIOPON Ha alroOpuTM;
«TIOIIArOBOCTHY» B U3YUYEHUU MaTepuasa; UCIOJIb30BaHUE JOMOIHUTEILHON BU3YalbHOM OMOpPbI
(rmaHbI, 00pas3Ilbl, CXeMBbI, MA0JIOHBI, OTIOpHBIE Ta0nwIbl). st pazButus y oOyqarormmxcs ¢ 3[1P
YMEHHUsI JeNlaTh BBIBOJbI, ()OPMUPOBAHUS T'PAMOTHOTO PEYEBOTO BHICKA3bIBAHUS HCIOJIB3YIOTCS
ornopHsle cioBa M kiume. Ocoboe BHUMaAHUE YAeENsAeTcs OOYUEHHUIO CTPYKTYpPUPOBAHMIO
MaTepuaia: COCTaBIEHUE PUCYHOUHBIX M BEPOATBHBIX CXEM, COCTABIICHUE TaOJHUII, COCTaBICHUE
KJIaccu(pukanun ¢ 0003HAUYCHHBIMH OCHOBAaHUSIMH JUIS KJIACCH(PUKAMKM M HAIMOJHEHHE HX
npuMepamu H Jp.

Temarnueckas u TepMuHoIOrnyeckas jekcuka coorsercrsyer OOIT OOO.

Jnsa obyuatonmuxesa ¢ 3[IP cyiiecTBeHHBIMU SIBISIOTCSI TPUEMBI PabOThl C JIEKCUYECKUM
marepuajioM 1o mupeamery. [IpoBomuTcs crenumanbHas paboTa MO BBEICHHIO B aKTHBHBIN
CJIOBaph OOYYaIOIIUXCsl COOTBETCTBYIOIIEH TEPMHUHONOTHH. M3yyaemble TEpMHUHBI BBOJSTCS Ha
MIOJIICEHCOPHON OCHOBE, 00s3aTelbHa BH3YyalbHas MOJAEP)KKA, aITOPUTMBI pPabOTHl €
OTIpe/ieNIieHUEM, OMTOPHBIE CXEMBbI ISl aKTyallu3allui TEPMUHOJIOTHH.

PA3JEJ 2. COAEP)KAHUE YYEBHOI'O ITIPEJIMETA

8 KUIACC

IlepBoHayajbHBIC XUMHYECCKHE NOHATHS

[Ipeamer xumuun. Ponv Xumuu 6 dHCuzHu uenosexa'. Tema m BemtectBa. PusmuecKne
CBOICTBa BEIECTB. ATPEraTHOE COCTOSIHUE BEUIECTB. Xumus ¢ cucmeme Hayk. UUCTbIe BEleCcTBa
u cmecu. CrocoOsl pazneneHus cmeced. [IpaBuna Ge3omacHOro oOpalieHus C BEIIECTBAMHU U
1a0opaTopHBIM 000pyioBaHUEM. [loHAmuUe O MEMOOax NO3HAHUA 8 XUMUU.

ATOMBI W MOJIEKYJBl. XHUMHUYECKHE DJIEMEHTHl. 3HAKW (CUMBOJIBI) XHWMHUYECKHX
aneMeHTOB. OTHOcuTeNnbHas aroMHas Macca. IIpocTele M ciokHbIE BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XMMHUYECKMX JJIEMEHTOB. 3aKoH
nocmosncmea cocmasa eewecms. OTHOCUTENbHAsE MoJIEKyJspHas Macca. MaccoBas 1ois
XUMHYECKOTO DJIEMEHTA B COEMHEHHH.

dusnyeckue U XUMHUYECKUE SIBICHUS. XUMHUecKas peakuus. [Ipu3Haku XUMHUECKHUX
peakuui. YpaBHEHUS XHMHUYECKMX peakuui. 3aKOH COXPaHEHUS MacChl BEIECTB.
Knaccudukanus XuMuuecKkux peakuuil (COeAMHEHUs, Pa3JIoKEeHHs], 3aMELIeHUs, OOMEHa).

XuMHYeCKHii IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOI TOCY/I0ii, ¢ mpaBuiiaMu padoThI
B Jlaboparopuu M mpuéMamMu oOpallieHusi ¢ Ja0opaTOpPHBIM O000pYIOBaHHEM; H3yu€HHE U
ornucaHue (U3MYECKUX CBOMCTB 0Opa3lloB HEOPraHUYECKHX BEIECTB; HAOIoAeHHE (PU3NYEecKuX
(maBeHUe BOCKa, TasHUE JIbJia, paCTHpaHHUE caxapa B CTYMKe, KUIIEHHE U KOHJIEHCAllMs BObI) U
XUMUYECKUX (TOpEHUE CBEYHM, IMPOKAIMBAHME MEJHOH IPOBOJIOKH, B3aMMOJCHCTBHE Mela C

1
3H€CI) " Jajgee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNE KOTOPLIX IPOBOJAUTCA B O3HAKOMHUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATEJILHO OIPEALIIACT 00BeEM HU3y4aeMoro mMmarepuajia.



KUCIIOTOW) SIBJICHUI, HAOMIOZACHUE M ONHMCAHUE IMPU3HAKOB MPOTEKAHHS XUMHUYECKHUX PEAKIH
(pa3nokeHue caxapa, B3aUMOJACHUCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioxkKeHue
rugpokcuaa meau (II) mpm HarpeBaHMM, B3aMMOJIEHCTBUE XKeEl€3a C PAacCTBOPOM COJIM MEIU
(IT));u3ydyeHre crmocoOOB pasfeneHus cMecell (C TOMOIbI0 MarHura, (QUIBTPOBAaHHE,
BBINIAPUBAHKE, JUCTHUIALMS, XpoMarorpadus), MpPOBEACHHUE OYUCTKH TOBAPEHHOW COJH;
HAOJIIOZICHWE W ONHMCAHHWE pPe3yJbTaTOB IPOBEACHUS ONbITa, HWUIIOCTPUPYIOIIETO 3aKOH
COXPaHEHMsI MacChl; CO3JJaHHE MOJIENIEH MOJIEKY (IIAPOCTEP>KHEBBIX ).

Baskueiinue npeacTaBuTe I HEOPraHUYeCKUX BellecTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kucinopon — 37€MEHT U MPOCTOE BELIECTBO.
HaxoxnaeHnue xucinopoga B npupoze, Gu3nyecKue U XMMUYECKHe CBOMCTBA. Peakiuu ropeHus
IOPOCTBIX M CIOXHBIX BemecTB. CrnocoObl MOIy4eHWs Kuciaopoga B Jgaboparopuu  u
npomviuienHocmu. lpumenenue kuciopoaa. Iloustue 06 okcunax. Kpyrosopot kucnopoga B
npupoze. 0301 — aiomponHas MoOOupuKayus KUciopood.

Tennoeou 3¢hghexm Xumuueckou peaxyuu, mepMOXUMUYECKUe YPABHeHUs, 3K30- U
DHJIOTEPMHUUYECKHE peakuuu. Toniueo: y2oib u Memaw. 3azpA3HeHue 8030yXd, YCuleHue
NapHUuK08020 3¢hchexma, paspyuienue 030H08020 CJOA.

Bomopon — onemeHT M mpocrtoe BemectBo. Haxoxaenwe Bogopona B IIPUPOLE,
dbusznueckue M XHUMHUYECKHE CBOWCTBa (Ha MpUMEpe B3aUMOJICHCTBUS C HEMETalUIaMH H
OKCHJaMH METAJJIOB), IPUMEHEHUE, CnOcoObl noayuenus. [IoHsITHE O KUCIOTaX U COJAX.

KomnyectBo BemectBa. Mosb. MomsipHas mMacca. 3akoH ABoraapo. MomnsipHblii 00bEM
ra3oB. Pacuersl mo xumuueckoit opmyne. PacdeTsl MaccoBOW JOMM XMMHYECKOTO 3JIEMEHTA B
COCIMHEHUH, KOJMYECTBA BEILECTBA, MOJSIPHONW MAacchl, MOJISIPHOTO oObema ra3oB. Pacuérsl mo
XUMHUYECKUM YPaBHEHUSIM.

Qu3zuueckue ceoticmea 600vi. Boma. Ee cocraB, cTpoeHne U MOJNEKyNbl. Boda kax
pacmeopumens. PacTBOpbl. [lonamue 0 HacvlujeHHvbiX U HeHacblueHHbix pacmeopax. Ilonamue
pacmeopumocmu eeujecms 8 gode. PacueT MaccoBOi J0JM BEIIECTBA B pacTBope (MPOICHTHAS
KOHIIEHTpalus). MaccoBasi 0Js BeIIECTBA B pPacTBOpe. Xumuueckue c8OUCMBA 600bl
(pasznodicenue, peakyuu ¢ Hampuem, OKCUOOM Kaavyus, oxcudom cepwvl (INV) peaxyuu c
Memaniamu, KUCTOMHbIMU U OCHO8HbIMU oKcuoamu). [lonamue 06 ocnosanusix. Pons pacmeopos
6 npupooe u 8 JxHcuzHu yenoseka. Kpyeosopom 600wvi 6 npupooe. 3arpsi3HeHUE TPUPOTHBIX BOI.
OxpaHa ¥ 04KrCTKa MPUPOJHBIX BOJI.

Baxwuelimme kiacchl HeOpraHu4eckux coeauHeHuil. Kiaccudukanms HeopraHndeckux
coenquHeHuil. Okcunpl: cocTaB, Kiaccupukauus (KUCIOTHBIE, OCHOBHBIE, amgpomepnbie,
Heconeobpasyrowue - Ha npumepe okcuoa yenepooa (1) u oxcuoa azoma (1)), Homenknamypa.
llonyuenue u XUMHYECKHE CBOWCTBA OKCHUIOB (B3aUMOJIEHCTBUE C BOJOM, KHUCIOTaMH,
menoyamu). OcHoBanus. Kiaccudukanus oCHOBaHMIM: IENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuii. @u3nueckue 1 XUMUYECKHE CBOMCTBA OCHOBAHHH (B3aUMOJICHCTBIE
C OKCHJAaMU HEMETAJIJIOB, KUCJIOTaMH, COJIIMU). [lonyuenue ocroganuil.

Kucnorsl: cocraB, KiaccUpHKaMs, HOMEHKIAaTypa, (QHU3UYEeCKHe U XHUMHUYECKUE
CBOICTBa (B3aMMOJECICTBUE C METallaMH, OCHOBHBIMHM OKCHJaMH, OCHOBAaHMSIMM, COJIIMH, Ha
pUMepe COJSTHOM M CEepPHOM KMCIOT), cnocobwl nonyuenus. Psan aktuBHoctu MmertaiioB H. H.
bekerora. Conu (cpeaHue): HOMEHKJIATypa COJIEH, cnocoObl noayuenus, B3auMOJICHCTBUE CoJe
C METAJUIAMH, KHCIIOTaMH, IIE€JI0YaMH U COJISIMU, TPUMEHEHHUE.

[Tonsitrie 06 ampoTepHBIX THIPOKCHIAX (HA MMPUMEpEe LUHKA U ANIOMUHUL) XUMUYECKUe
ceolicmea (83aumooelicmsue ¢ KUCIOMAMU U WeNo4amu, pasziodceHue Npu HAcpesanuu) u
noJyueHue.

I'eneTnyeckas CBsA3b MEXIYy KJIaCCaMHM HEOPraHUYECKUX COCIMHEHMU. I'eHernueckue
PSAIIBL.

XuMu4ecKHil IKCIHEPUMEHT: KAa4eCTBEHHOE OIIPENEIICHUE COAEPKaHMS KUCIOpoAa B
BO3/yX€; MOJyYEHUE U U3YUYEHHE CBOMCTB KHUCIOPO/1a; HaOII0IeHE B3aUMOJICHCTBHS BEIIECTB C
KHCJIOPO/IOM U YCJIOBUSI BOSHUKHOBEHMS M MPEKpALICHUs TOpeHHs (I0kapa); 03HAKOMJICHHE C
oOpa3liaMid OKCHUJIOB M ONHMCAaHME HMX CBOWCTB; IOJy4YE€HHUE U HM3y4EHHE CBOICTB BOAOpOJA



(ropenue); HaOMIOIeHUE 0OPA3IOB BELIECTB KOJIMYECTBOM | MOJIb; UCCIIEIOBaHHE OCOOCHHOCTEH
pPacTBOpPEHMSI BEIIECTB C PA3JIM4YHOW PpPAaCTBOPUMOCTBIO; IPUTOTOBIIEHHE PACTBOPOB C
onpeaenEéHHON MacCOBOM JOJIEN paCTBOPEHHOIO BEIIECTBA; B3aUMOAECHCTBUE BOJIbI C METAJLUIAMU
(HaTpueM U KajbleM) (BO3MOXKHO HCIOJB30BaHUE BUJCOMATEPHAIOB); OIpe/eiIcHHE
pacTBOpPOB KHUCJIOT MW MIEJOYeH C TOMOINBIO HMHIUKATOPOB; HCCIEJOBaHUE 00pas3IoB
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB; HAONIOIeHNE U3MEHEHUS OKPACKU WHIUKAaTOPOB
B pacTBOpax KHUCJIOT W LIejouel; mzydeHue B3zaumojenctBus okcuna meau(ll) ¢ pacrBopom
CEpPHOM KHUCJIOTHI, KHCIOT C METAJUIaMH, PEAKUUN HEUTpaIN3alnuy; MOJy4EHUE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHWE OJHOIO0 MeTajula JPYrMM U3  pacTBopa COJIM; pEILIEHUue
SKCHEPUMEHTAIBHBIX 337a4 110 TeMe «BaxxHelme Kiaacchl HEOPraHMUECKUX COSUHEHUIN».

Mepuoauueckuii 3akon u Ilepuoanueckas cucrema xummuuyeckux iemenros . K.
MenpeneeBa. CrpoeHue aroMoB. Xumuyeckass cBs3b. OKHCIANTEIbHO-
BOCCTAHOBHMTEJIbHbIE PeaKIIUN

[lepBble MOMBITKM KIaCCH(PHUKAIMU XUMHYECKUX OJJIEMEHTOB. [loHsATHE O Trpymnmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U HIETOUYHO3EMENIbHbIE METAUIbI, TaJOreHbl, UHEPTHBIEC Ia3bl).
Dnemenmul, Komopwvie 06pazyiom ampomepnvie OKCUObL U 2UOPOKCUObL.

[lepuognueckuit  3akoH. Ilepuoamueckas  cucreMa  XUMHYECKHX  JJIEMEHTOB
. . MenneneeBa. Koporkonepuonas u oaunnonepuooHnas ¢popMmsl Ilepuonnyeckoil cuctemsl
xumuueckux anemeHToB J[. W. MengeneeBa. Ilepuogslt u rpynnbel. DuU3MYECKUN CMBICIH
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX saep. HMzomonwvi. nekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEpBbIX 20 XMMUYECKHUX IeMEeHTOB [leproandeckoil cucTemsl
J. . Mengeneea. XapaKTepuCTHKa XHMHUYECKOTO OJJIEMEHTa [0 €ro IMOJIOKEHUIO B
Ilepnonnueckoit cucreme /1. 1. Menneneesa.

3axonomepHocmu  uU3MeHeHUs CBOUCME JJIeMEHMO8 MAlblX Nepuooos8 U 2NA6HbIX
nOO2pynn, 8 3a8UCUMOCMU OM AMOMHO20 (NOpsA0K08020) HOoMepa 3nauenue llepuoduueckoeo
3axona u Ilepuoduueckoti cucmemvl XUMUYECKUX INEMEHMO8 OJisl PA36UMUs HAYKU U NPAKIMUKU.
. U. Menoenees — yuénulil u epaxcoanuH.

XumHueckasi  CBS3b. KoBanentnas  (monmsipHas U HENONSpHAas)  CBA3b.
DnekmpoompuyamenbHOCMsb AMoMO8 XUMUYecKux snemenmos. IonHas cBsi3b.

Crenenb  okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchr
OKHUCIIEHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHYeCKHil IKCIEPUMEHT: H3ydeHHe OoO0pas3loB BELIECTB METAIJIOB M HEMETAJUIOB;
B3aUMOJICCTBUE THUJIPOKCHIA IIMHKA C PACTBOPAMHU KHCJIOT W IIEJIOYEH; MPOBEIECHUE OIBITOB,
WTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPeakiuil (TOpeHue, peakiuu
Pa3oKEHUs1, COCUHEHMUS).

Me:xnpeaMeTHble CBSI3H

Peanu3arust MexXnpeIMETHBIX CBS3€H MPHU U3YUYEHUU XUMHUH B 8 KJIacCe OCYIIECTBIISETCS
4yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TakK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTeCTBEHHO-HAyUYHbIE TOHATUS: HAy4HBIA (paKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaNM3,  CHUHTE3,  KiIacCH(UKaIus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJICTUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

@du3uka: marepusi, aToM, OJIIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUI, H30TOIBI,
PaIMOAaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUN 3apsij, BEIIeCTBO, Telo, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAaHETHI,
3BE3161, ComHITE.

buonorus: porocunres, neixanue, 6uocdepa.

['eorpadms: armocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIE TMOPOJBI, IOJE3HBIE
HCKOIIaeMble, TOIUIUBO, BOJHBIE PECYPCHI.



9 KIIACC

BemecTBo M XMMH4YeCKas peakus

[lepuoguueckuii  3akoH.  Ilepuoamueckas  cuctemMa  XMMHUYECKMX  DJIEMEHTOB
J. . MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHMM CBOWCTB XUMHMUYECKUX
3JIEMEHTOB INEPBBIX TPEX MEPUOJOB, KNS, KAJIbLUUs U MX COCIUHEHUN B COOTBETCTBHH C
MOJIOXKEHHUEM 3JIeMEHTOB B [lepuoanueckoil cucreMe U CTPOCHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUAbl XUMHYECKOW CBS3U. THUIBI KPUCTAINIMYECKHUX PEIIETOK,
3a8UCUMOCMb CEOUCME Bewecmea Om Mund KPUCMAlIudeckou pewémrku u uoad XUmMudeckou
CBA3U.

Knaccudpukanus u HOMEHKIATypa HEOPraHMYECKUX BellecTB (MEXIyHApOIHAs H
TpuBHa/bHAsA). XHMHUYECKHE CBOMCTBA BEIECTB, OTHOCSAIIMXCS K pa3IMYHbIM KjaccaM
HEOPraHWYECKUX COCAMHEHUI, FTeHETUYECKas CBsI3b HEOPTaHMYECKUX BEIIECTB.

Krnaccudukanus XuMruueckuX peakuuid Mo pa3jindHbIM MpU3HaKaM (110 YUCILY U COCTaBYy
YYacTBYIOIIUX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3((dEKTy, MO H3MEHEHHUIO0 CTeneHeH
OKHUCJICHUS] XMMHUYECKHUX 3JIEMEHTOB, 10 0Opamumocmu, no yyacmuio kamanuzamopa). IK30- U
SHIO0TEPMHUUECKHUE PEAKLIUU. Tepmoxumuieckue ypasHeHusl.

Ilonsamue o ckopocmu xumuyeckou peakyuu. Ilonsmue 06 0Opamumvix u HeoOpAMUMBLX
xumuueckux peaxyusax. llowamue o 2omocennvix u 2cemepozennvix peakyusx. llowamue o
Xumuueckom pagnogecuu. CmeweHue xumuuecko2o pasnogecus. Daxkmopwvl, GIUAIOUWUE HA
CKOPOCHb XUMUYECKOU PeaKyuy U NON0HCEHUE XUMUYECKO20 PABHOBECUSL.

OKHCIUTENEHO-BOCCTAHOBUTEIbHBIE PEAKIMU, AJIEKTPOHHBIA OallaHC OKUCIUTEIhHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBiIeHUE YPaBHEHUU OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peaxIuil C UCIOJIb30BAaHUEM METO/Ia IIEKTPOHHOr0 OanaHca.

Teopus  SIEKTPOJUTUYUECKOW  TUCCOIMAIMU.  ODJEKTPOJUTUYECKAsT  JUCCOLUALIMSL.
DONEKTPOIUTHl M HEINEKTpOonuThl. KaTuoHel, aHWOHBI. Mexanuzm ouccoyuayuu eewjecms ¢
DA3TUYHBIMU  8UOaMUu Xumudeckou ceasu. llonamue o cmenenu Ouccoyuayuu. CuUiabHBIE U
CJ1a0bIe ANEKTPOIIUTHI.

Peakuum moHHOr0 OOMeHa. Y CIIOBUSI MIPOTEKAHUS PEaKIIMii MOHHOTO OOMEHA JI0 KOHIIA.
IlonHble WM COKpalmIEHHbIE HMOHHBIE YpPABHEHUS peakuuid. XUMHUUYECKHME CBOMCTBA KHCIOT,
OCHOBaHUN W COJIEM B CBETE MPEICTaBICHUNU 00 AIEKTPOIUTHUYECKON muccormaiuu. Cpena
pactBopa. KauecTBeHHbIE peakiluu Ha KATHOHBI U aHUOHBI: XJIOPUI-, OpOMUI-, HOTUA-, CyIb(aT-
, KapOonat-, cwiukaT-, (ochar- aHHOHBI; TUAPOKCUA-HOHBI; KATHOHBI AMMOHHS, MarHusi,
KanbpIusl, alioMUHUsA, xene3a (2+) u (3+), meau (2+), UMHKA, TMPUCYTCTBYIOUINE B BOJTHBIX
pacTBopax.

XHMHYECKUIl IKCTIEPUMEHT: O03HAKOMIIEHHE C MOJEISIMH KPHCTAJUIMUECKUX PELIETOK
HEOPTraHWYECKHUX BEIIECTB — METAJUIOB U HEMETaUIoB (TpaduTa U aaMasa), CIOKHBIX BEIECTB
(xJ0pHuaa HaTpusl); UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUECKOW PEaKIUi OT BO3JEHCTBUS
pa3nuYHbIX (PAKTOPOB; HUCCIEIOBAHHE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Mpolecca
JUCCOLIMAIIMK  KUCJIOT, IIeJIoYer U cojiel (BO3MOXKHO HCIIOJIb30BAaHHUE BHEOMATEPHAIIOB);
MIPOBEICHUE OMBITOB, WLTIOCTPUPYIOIIMX TMPH3HAKH MPOTEKAHUS peakIfii HMOHHOTO OOMeHa
(oOpa3oBaHue oOcaJka, BbIIENEHUE Ta3a, 00pa3o0BaHHWE BObI); OIBITOB, WILIIOCTPUPYIOIIUX
MPUMEPHl  OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHue, peakIuu pas3loKeHUs,
COCIMHECHMS); PACIO3HABAHNE HEOPTAaHWYECKUX BEIIECTB C IMOMOIBI0 KAa4eCTBEHHBIX PEAKIIUN
Ha MOHBI;, pEIICHUE SKCIIEPUMEHTATbHBIX 33]1a4.

HeMeTa/uibl M UX COeIMHEHUS

OOmiasi xapakTepucTHUKa ranoreHoB. OCOoOEHHOCTH CTPOCHUS AaTOMOB, XapaKTEPHBIE
creneHn okucieHus. CTpoeHrne W (PU3NYECKHE CBOMCTBA MPOCTHIX BEIMICCTB — TaJIOTCHOB.
XUMHYEeCKHEe CBOWCTBA Ha MpHMepe Xjopa (B3aMMOICHCTBHE C MeTalllaMd, HeMeTalllaMd —
BOJIOPOJIOM U KHCIIOpPOJOM, wenouamu). Xiaopoogopon. CossiHasg KHCIOTAa, XHUMHUYECKHE
CBOWCTBA, noxyyeHue, TpUMEHEHUE. Jelicmaue xa0pa u Xaiopogooopooa Ha Op2aHUu3M 4elo8eKd.
Baxnelmme Xa0puabl U UX HAXO0KIECHUE B IPUPO/IE.



OOmast xapaktepuctuka 37meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB
KHCJIOPO/a U cepbl. XapaKTepHbIE CTEIEHU OKUCICHHUSL.

Crpoenne u (u3MYecKHe CBOWCTBA MPOCTBHIX BEIIECTB — KHUCIOPOJAa U  CEpHI.
AmnoTponHele  MOAM(HKAIMM  KUCIOpOJa W cepbl. XUMHYECKHE CBOWCTBAa  Cepbl
(B3auMmojelicTBUE €  HememaniamMu  —  BOJOPOAOM M KHCIOpPOAOM,  MeTajljlaMy,

KOHYEHMPUPOBAHHbIMU A30MHOU U cepHoll kucromamu). CepoBOAOPO: cTpoeHue, hu3niecKkue
U XUMHUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTEIbHBIE CBOMCTBA). OKCHUIBI CEpbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa: (U3NYECKHE U XUMHYECKHE CBOICTBa
(obume u cnemmduueckune). Conu CepHON KHUCIOTHI, KAUECTBEHHAs! peakiys Ha CylIb(aT-uoH.
CepHucTasi KHCIOTA. Xumuueckue peakyuu, nexcawjue 8 OCHO8e NPOMBIULIEHHO20 CNnocoba
nonyuenus ceprotl kuciomsel. Haxoxaenue cepel U e€ coenuHeHuid B npupone. llpumenenue
CEpbI U €€ COSANHEHUI B OBITY U B IPOMBIIIJICHHOCTH. XuMuueckoe 3azpsa3HeHue oKpycaoujeli
cpeobl cOeOUHeHUAMU cepbl (KUCTOMHbLE 00XCOU, 3Acps3HeHUue 8030YXa U 8000EMO8), Cnocodbl
€20 npedomapaueHusl.

OO6mas xapaktepucTuka ieMeHToB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHUS aTOMOB a30Ta
u dpocdopa, xapakTepHbIe CTETICHH OKHUCICHHUS.

A30T, pacmpocTpaHeHHWEe B IpHpoAe, (UINUYECKHE W XUMHUYECKHE CBOWMCTBA
(B3auMOJICHiCTBME C META/NIaMHd M HEMEeTalJIlaMH - KHCIOpPOJIOM M Boaopoiom). Kpyrosopot
azora B MpUpoje. AMMHUAK: (PU3NUECKHE U XUMHUYECKHE CBOMCTBA (OKHCICHUE, OCHOBHBIC
CBOIICTBa BOJJHOTO pacTBOpa), nonyuerue u npumeHenne. Coiau aMMOHUS: COCTaB, (PU3HUECKUE U
XUMHYECKHE CBOWMCTBa (pa3joXeHHWe, B3aUMOJCHCTBHE CO IIEJI0YaMH), TPHUMEHEHHE.
KauecTBeHHast peakiusi Ha HOHbI aMMOHHMsI. A30THasi KUCIOTa, €€ (PU3NYECKUEe U XUMUYECKUE
cBoiicTBa (00mue u cnenuduueckue), noayyenue. Hurparsl (pasnoxeHue). A30THCTask KHCIOTA.
Hcnonp30BaHWe HUTPATOB U COJEH aMMOHHMS B KayeCTBE MMHEPAIbHBIX YIOOPEHUH.
Xumuueckoe 3acpsa3HeHue OKpyHcaroujel cpeovbl COeOUHEHUAMU aA30Mma (KUCIOMHble 00HCOU,
3aepsizHeHue 8030YXa, NOYBbL U BOOOEMOB).

docdop, artomponnvle moougukayuu gocgopa, pUMUECKUe U XUMUIECKHE CBOWCTBA
(B3aMMOJIEHCTBHE C METAUIAMH, HEMETALIAMHU, KOHYECHMPUPOBAHHBIMU A30MHOU U CEPHOU
kucromamu). Oxcua docdopa (V), oprodochopras kuciora: (GU3MIECKHE U XHUMHUSCKUC
CBOICTBa, nonyuenue. [lonamue o MunepanbHulx Y0obperusax: Humpamol u oocgpamoi. Ilonamue
0 KomniekcHvlx yooopenusx. OOmas xapakrepuctuka 31eMeHToB [VA-rpynmel. OcobeHHocTH
CTPOEHHUsI aTOMOB yIiepoJa U KpeMHHsA. BaJleHTHOCTh M XapaKTepHbIE CTENEHH OKUCIEHUS
aTOMOB yTJIepoZia M KpeMHHs. PacrpocTpaHeHHe yriiepojaa B MPHPOJIE, XapaKTepHBIE CTETICHU
OKHCJICHHUS.

VYrnepon, amioTponHsle Moaupukauuu (rpadut, anmasz), GpU3MUECKHEe U XMMHUYECKHE
CBOWCTBA  NPOCTHIX  BeUIeCTB  (B3aWMoJiHicTBME €  MeTaulaMd,  HeMeTallJlaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHoli Kucromamu). Ancopouus. KpyroBopor yriepoaa B
npupoge. Okxcunael yriepoaa, HX (u3MueckMe U XHUMHYECKHE CBOWCTBa, IOJIy4YEeHHE
U IPUMEHEHHUE, NIeHCTBHE Ha OpPTaHM3M YENOBEKAa. JKOI02UYecKue Npoobiemvl, CEA3aHHble C
oxcudom yenepooa(lV); eunomesa 2nobanvho2o nomenieHus KiuMama, napHUKoswsli d¢hghexm.
VYromnpHas kucimora u e€ Cconmu, MX (U3NYECKHEe W XHMHUYECKHE CBOWCTBA, MOJAYYeHUe U
npumenenue. KauecTBeHHas peakiusi Ha kapOOHAT-HOHBI. Vcmonb3oBaHue KapOOHATOB B OBITY,
MeIUIIIHE, TPOMBIIIICHHOCTH U CEITHCKOM XO035HCTBE.

OOmme mnpexacraBieHuss 00 OCOOCHHOCTAX COCTaBa M CTPOCHHUS OpPraHUYECKHX
COCIMHEHUH yriiepoaa (Ha MpuMepe MeTaHa, dTUIICHA, 3TaHOJa, YKCYCHOH KUCIOTHI. Mx cocmag
u xumuueckoe cmpoenue. Knaccugurxayua opeanuueckux sewjecms. IlonsTue o 6GMONOTHYECKH
BO)XHBIX BEIIECTBAaX: JKHpax, Oenkax, yriaeBoJaXx — ¥ WX pOJIM B IKU3HH 4YeJOBEKa.
Mamepuanbroe eOuHCmMeo OpeaHU4ecKux U HeoOpeaHu4yecKux coeOuHeHul.

Kpemuuii, ero ¢usznueckne m XMMHUYECKHE CBONCTBa (Ha MpUMEpe B3aUMOJIECHCTBUS C
MeTaJulaMi M HEeMeTaJUlaMu), noiyueHue u TnpuMmeHeHue. CoeduneHus Kpemuus 6 npupooe.
Obwue npeocmasnenus 06 oxcude kpemuusa(lV) u kpemnuesou xuciome. Cunuxkamol,
Quzuueckue u xumuyecKue ceoucmea, noiyueHue u npumMeHeHue 8 Ovlmy, NPOMbIUIEHHOCU (8



MEOUYUHCKOT, INeKMPOHHOU, CIPOUmensHou u op.). Basicnetiwue cmpoumenvhvlie Mamepuanwl:
Kepamuxa, cmekuo, yemenm, 6emon, scenezobemon. I[Ipobremvl 6e30nacHo020 UCHONb308AHUSL
CMPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEGHOU JHCUSHU.

XHMHYECKHil IKCIIEPHUMEHT: M3ydeHHe 00pa3lloB HEOPraHWYECKHX BEIIECTB, CBOMCTB
COJISHOM KHCJIOTBI; ITPOBCACHUC Ka4YCCTBCHHBIX peaKI_[I/Iﬁ Ha XJIOpUA-UOHBI H Ha6JIIO[[eHI/IC
NPU3HAKOB HX MPOTEKAHHS; OIBITHI, OTpaKaroliue (U3MUYECKHEe W XHMHYECKHE CBOMCTBA
raJlOTCHOB U MX COCIMHEHHI (BO3MOYKHO MCIOJIh30BAHUE BUCOMATEPHAIIOB); 0O3HAKOMIICHHE C
obpasiamu XJIOpUA0B (TAJOreHHIOB); 03HAKOMIICHHE ¢ 00pa3iiaMu cepbl U €€ COCAMHEHHUSIMHU
(BO3MOXHO HCIOJIB30BAHUE BUACOMATEPUANIOB); HAOIIOJICHHE Tpolecca OOYIIIMBaHMs caxapa
1OJ] JCHCTBUEM KOHIIEHTPUPOBAHHOW CEPHON KHCIOTHI; HM3yYCHHE XUMHYECKUX CBOWCTB
pa30aBlIeHHONW CEpHOW KHUCIOTHI, MPOBEACHHE KAYCCTBEHHOW peakiuu Ha Cyib(ar-uoH u
HaOJIIO/ICHUE TpHU3HAKa ¢€ MPOTEKaHHs;, O3HAKOMIICHHE C (DMU3UUCCKUMH CBOMCTBAMH a30Ta,
dochopa W ux coemuHeHUH (BO3MOXKHO HCIIOJIB30BAHUE BHUICOMATEPUANIOB), OOpaslaMu
a30THBIX H (ocHOpHBIX yHOOpEeHUil; MOJydeHHE aMMHaKa M H3y4eHHE €ro CBOICTB;
NpOBEJICHNE KaYeCTBEHHBIX PEAKIMH HAa MOH aMMOHHUA U (pocdaT-MOH U U3ydyeHHE NMPU3HAKOB
UX MPOTEKAHMUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOW KHCJIOTHI ¢ MEbIO (BO3MOYKHO
UCIIOJIb30BAHUE BUACOMATEPUANIOB); M3YUYCHUE MOJCICH KPUCTAJUIMYECKUX PEIIETOK anMmasa,
rpaduTa; 03HAKOMJICHHE C MPOIECCOM aaCOpOIHK PACTBOPEHHBIX BEIIECCTB aKTHBUPOBAHHBIM
yIJIEM U YCTPOMCTBOM MPOTHUBOTa3a; MOJYYCHUE YIIICKUCIIOrO ra3a W M3YYeHHE €ro CBOMCTB;
NPOBEICHUE KAYeCTBEHHBIX PEAKIUil Ha KapOOHAT- U CHJIMKAT-HOHBI U M3yYEeHUE MPU3HAKOB X
MMPOTCKAaHUA; O3HAKOMIJICHHUC C HpOHYKHHCﬁ CUJIMKATHOU IMPOMBIIIJICHHOCTH, PCHICHUC
9KCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHele HeMeTalTbl U MX COCIUHEHUS.

MeTajliibl H UX COeAMHEHHS

OOmras xapakTepPUCTUKA XHUMHUYECKHX JJIEMEHTOB — METAJNIOB Ha OCHOBAaHHUHM HX
nonoxxeHuss B llepuoamueckoit cucreme xumuueckux odnemeHtoB JI. M. MenneneeBa u
crpoeHusi aroMoB. CTpoeHue MeTauIoB. MeTamnuueckas CBSI3b W MeETaUIMYecKas
KpUCTaJUIMYECKask pemIéTka. DICKTPOXUMHUYCCKUN PsAll HANPsDKEHU MeTauioB. Ou3ndeckue u
XHMHYECKHE CBOWCTBA METAJIOB (B3aMMOJICHCTBHE C KHCJIOPOJOM, BOJOM, KHCIOTaMH).
Obwue cnocobvl nonyyenuss memannos. Ilouamue o Kopposuu Memanios, 0OCHO8HbIE CNOCOObL
3awumsl ux om kopposuu. Cniagvl (cmaniv, yyeyH, OOPATOMUHUL, OPOH3A) U UX NPUMEHeHUe 8
ObIMY U NPOMBIULIEHHOCIU.

[IleouHble MeTauIbl: MoJokeHne B [leproanueckoil cCuCTeMe XMMHYECKHUX DJIEMEHTOB
. U. Menneneesa; crpoenre aromoB. Haxoxzaenue B nmpupone. Pusndeckue U XMMUYECKHE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanwus. [Ipumenenue
[IEIOYHBIX METAIIOB B UX COCTUHCHHI.

[llenoyHO3EMENBHBIE METAJUIBl MarHuii M KaJbLUU: TOJIOKeHHE B Ilepuogmueckoi
cucreme xumuyeckux snemeHToB JI. M. MenneneeBa; CTpO€HME MX aTOMOB; HaxOXICHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeilmue coeanHeHUs
KaJbLHs (OKCHUJI, THAPOKCHU]I, CONN). JKécmkocmb 600bl u cnocobvl eé€ ycmpaneHusl.

Amomunuii: nonoxenue B Ilepuoanueckoit cucreme xumuueckux snemeHtoB [I. U.
MenpeneeBa; CTpOCHHE aTOMa; HaAXOXKJICHUE B npupoae. PU3nyeckue 1 XMMHUYECKHUE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/IA AITFOMUHUS.

Keneso: mnonoxenue B Ilepmogmyeckoid cUCTEME  XMMHUYECKHMX  DJIEMEHTOB
. . MeHnneneeBa; CTpOEHUE aToma; HaxOKJIEeHHE B mnpupoae. Pu3nueckue M XUMHUYECKHE
CBOMCTBA XeJe3a (B3auMOJICHCTBHUE C METAJUIaMU, KUCIOTaMH M COJIIMH ). OKCHIBI, TUIPOKCHIBI
u conu xene3a(ll) u xeneza(Ill): cocras, cBoiicTBa U noyuenue.

XHMHYECKHI IKCIMEPUMEHT: O3HAKOMJIEHHE ¢ o0Opa3llaMd METaJlIOB U CIUIABOB, HX
(GU3MYECKUMU  CBOMCTBAMH; H3Y4YCHHE pE3yJbTaTOB KOPPO3UH METAIJIOB  (BO3MOXKHO
WCITOJIh30BAaHNE BHUIEOMATEPHAIIOB), OCOOCHHOCTEHW B3aMMOJICHCTBUS OKCH/Ia KAJIBIUS ¥ HATPUS
C BOJIOH (BO3MOXHO HCITOJIb30BAaHKE BUICOMATEPHAIIOB); HCCIEIOBAHNE CBOMCTB JKECTKOM BOJIBI;
mporecca TOpPEHHUsl JKele3a B KHUCIOpoje (BO3MOXKHO HCIOJIB30BaHUE BUIEOMATEPHATIOB);



IMMPU3HAKOB MPOTCKAHNA KaUCCTBCHHBIX peaKHI/Iﬁ Ha NOHBI (MaI‘HI/ISI, Kajgblus, aJFOMUHUA, IITUHKA,
xene3a(ll) m sxemeza(Ill), memu(Il)); maOmrogeHWe W OMHMCAHHWE TMPOIECCOB OKpPAIIUBAHUS
IJIaMCHHU HMOHAMHW HATpHA, KaJIWAd W KaJIbIHWA (BO3MO)KHO HUCIIOJIB30BAHHUEC BI/IIIGOMaTepI/IaJIOB);
UCCIIeIOBaHHE aM(OTEPHBIX CBONCTB T'MJIPOKCHIA AIIFOMUHUS M THIPOKCHIA IIMHKA; PEHICHUE
SKCIICPUMCHTAJIbHBIX 3a/la4 11O TCMC «Baxkneiimue MeTanibl ¥ UX COCAUHCHUA».

Xumusa u okpyscarowan cpeoa

Hosvie mamepuanvl u mexnonocuu. Bewecmea u mamepuanvl 6 nogceOHesHOU HCUZHU
yenogeka. Xumus u 300poeve. bezonacnoe ucnonvzosanue eewjecme u XUMU4eCKux peaxkyuii 6
ovimy. Ilepsas nomowp npu xumuueckux o0dcoz2ax u ompasieHusx. OCHO8bI 3K0I02UYECKOU
epamomuocmu. Xumuueckoe 3azpsisHeHue OKpydicarouel cpeovl (npedeivHas O0onycmumas
konyenmpayus sewecms — I1JIK). Ponb xumuu 8 peuteHuu d9K0102u4eckux npooiem.

Ipupoounsvie ucmounuxu yeneso00pooos (y2oib, npupoouslil 2as, Heghms), NPOOYKMbl UX
nepepabomku, ux poib 8 6bIMmy U NPOMbILULIEHHOCHIU.

Xumuueckuii dKcnepumenm. u3zyuenue o0paA3y08 Mamepuanios (CmMexio, CHIABbL
Memannos, NoIUMepHvle Mamepuasl).

MexnpeamMmeTHbIe CBSI3H

Peanu3anus MeXnpeIMeTHBIX CBA3€H MPHU U3YUYEHUU XUMUU B 9 Ki1acce OCyIIECTBISIETCS
Yyepe3 HCIOJb30BAaHME KaK OOMIMX E€CTeCTBEHHO-HAYYHBIX IOHSATHH, TaK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOme ecTecTBEeHHO-HAYYHBIE TOHSTHS: HAyYHBIH (PaKT, THIOTE3a, 3aKOH, TEOpus,
aHalW3,  CHUHTE3,  KiIaccu(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJICIb, SIBIICHUE, TAPHUKOBBINA 2PQEKT, TEXHOTOTHSI, MATEPHAIIBL.

Oduzuka: marepusi, aToM, OJIJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUI, H3OTOIBI,
paZIMOaKTHBHOCTh, MOJIEKYNIA, DIJIEKTPHUYECKUH  3apsil, MPOBOJHUKH, MOIYIPOBOTHHKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIIeCcTBa, ras,
pacTBop, pacTBOPUMOCTb, KpPUCTAJUITMYECKass pEmETKa, CIUIaBbl, (DU3MUYECKUE BEIWYHHBI,
€IMHULIBI U3MEPEHHs], KOCMUYECKOEe MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, F3KOCUCTEMA, MHUHEpAIbHbIE YAOOpEHMS,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHThI, MTUTATEIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIE TMOPOJBI, IOJE3HBIE
UCKOIIaeMble, TOITUBO, BOJIHBIE PECYPCHI.

BoinosiHeHne NpakTHYECKUX PadoT

[Tpu mpoBeaeHNH MPAKTUYECKOM paOOTHI KAXK/IbIi €€ 3Tall BHITOIHACTCS 00yJaromuMuUCs
¢ 3IIP BmecTe ¢ yuuTeneMm W MoJ ero pykoBojacTBoM. Ha nmocke o0s3aTeIbHO BBIBEIIMBAIOTCS
MpaBUJia TEXHUKH O€30MacHOCTH, COOTBETCTBYIOIIME TaHHOMY BHUAY paloOThI, JaeTcs
IpaBWIbHAs 3aluch GOpMyJ M yKa3blBaeTcs IeJib IpoBeaeHus padbotel. IIpu HeoOxomumoctu
JaeTcsl BU3YAIbHBIA alTOPUTM BBHIMOTHEHHS 3aJaHUs. OJTO CIOCOOCTBYET OCO3HAHUIO
00y4aroIMMUCS BBIMOIHIEMbIX TEHCTBUI U MOJIYYEHHOTO pe3yibTara.

IIpuMepHBIe KOHTPOJIBHO-U3MEPUTEIbHbIE MATEPHAJIbI 110 XMMHUH

Jlyis opraHu3anuy MPOBEPKH, yueTa M KOHTPOJIS 3HAHUHM OOy4arommxcs Mo MpeaMeTy
MPEAYCMOTPEHBI KOHTPOJIBHBIE PAOOTHI, CAMOCTOSATEIbHBIE PAOOTHI, 3a4EThl, MPAKTHYCCKHE
paboTsl, TectupoBanue. OTHUM U3 METOJIOB KOHTPOJS Pe3yIbTaTOB O0yUeHHUs 00yUYaIOUIUXCs C
3IIP sBnseTcs MeETON NOJMBAPUATHUBHOTO 3KCIPECC-TECTUPOBAHUA C KOHCTPYHUPYEMBIMU
oTBeTaMHd. Ero OTIMYHTENbHBLIMU ycpTaMu SABJIAIOTCA OIICPATUBHOCTH, BBICOKAA CTCIICHB
WHAVBUAyalIM3allMd 3HAHWUW, CPaBHUTEILHO Majble 3aTpaThl BPEMEHH U Tpyla Ha MPOBEPKY
OTBETOB OOYJArOIITHXCSI.



Hns  oOyuatommxcst ¢ 3[IP Bo3MOXHO u3MeHeHHEe (GOPMYIMPOBKH 3adaHUN Ha
«IIOIIATOBYIO»,  aJanTalys [peagaraeMoro oOydaromeMmycs TeCTOBOTO  (KOHTPOJIBHO-
OLICHOYHOI'0) MaTepuaya: MCIOJIb30BAHUE YCTHBIX M INHUCbMEHHBIX HHCTPYKUUH, YIPOLICHHUE
JUIMHHBIX CJIOXHBIX (POPMYJIHMPOBOK MHCTPYKLUH, pelIeHHE C OMOpPOM Ha ajJroput™, oOpasel,
UCTIOJIb30BaHUE CIIPABOYHON HH(pOpMALINY.

PA3ZJIEJ 3. IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INTPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

3.1 IUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PpE3yJIbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 0O0mIero oOpa3oBaHus
JIOCTUTAIOTCS B X0JIe 00Y4YEHUsI XMMUHU B €JUHCTBE YU€OHOH M BOCIIUTATEIbHOMN AEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMH B OOILECTBE IMpPaBUIAMU U HOpPMaMM NOBEICHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COILIMATN3AIMH 00yJarOIIUXCSL.

JINYHOCTHBIE PE3yNbTaThl OTPAKAKOT T'OTOBHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCSA
CUCTEMOMN NO3UTHBHBIX LIECHHOCTHBIX OPHEHTALMH M pACIIMPEHHUE ONBITAa ACSITEIBHOCTU Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) NATPHOTHYECKOT0 BOCIINTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XUMHYECKOM HayKM B >KM3HH COBPEMEHHOrO OOILECTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaLUeil 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpPOHCTBE
MHpa 1 00LIecTBa;

2) rpakIaHCKOT0 BOCTIMTAHUA:

IPEJCTAaBICHUS O COLMAIbHBIX HOPMAax M MpPaBUIaX MEXKIMYHOCTHBIX OTHOLICHWH B
KOJUIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOILECTBEHHO IIOJI€3HOH, Yy4eOHO-
UCCIICIOBATEIbCKOM, TBOPYECKOM M JPYrUX  BHAAX  JIEATENIBHOCTH, T'OTOBHOCTU K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPU BBINOIHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3alMOINIOHMMAHHUIO M B3aUMOIIOMOIIM B IpOLECCe 3TON y4eOHOH AeATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJIEHUE M TOCTYNKM CBOMX TOBapHIlEHd C TO3MLIMHM HPaBCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHUS:

MHPOBO33PEHUYECKHE  MPEJACTaBICHUS O  BEUIECTBE M  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUs HAyKM M COCTaBIISAIOIIME OCHOBY JUIS
NOHMMAHUA  CYHIHOCTM  HAay4HOM KapTUHBl MHpa, MpPEJICTaBIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHUS NMPHUPOABI, B3aMMOCBA35X YEJIOBEKA C MPUPOJHOU CPEelloil, O poiH
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO03HABaTEeIbHbIE MOTHBBI, HAIPaBJICHHbIE Ha IOJYYEHHWE HOBBIX 3HAHUM IO XUMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0aeMbIX IIPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
MH(POPMALIMOHHOM M YUTATENbCKOM KYJIBTYPHI, B TOM YHCII€ HAaBBIKOB CAMOCTOSITETILHON PabOThI
C y4eOHBIMHU TEKCTaMM, CIIPABOYHOH JUTEpaTypoOl, NOCTYHMHBIMH TEXHHUYECKHMMM CpPEICTBaAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOyYEeHHIO W TO3HAHUIO, JTHO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, MMPOSKTHONH M HCCIENOBATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPAaBJIEHHOCTU U YPOBHs 00y4YeHHUs B lajbHeHIeM;

4) (opMupoBaHus KyJbTYpPbl 310POBbSI:

OCO3HAaHHWE IEHHOCTU JKM3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HENpUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPeOJIEHUSI alKorojs, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBuil 0e30MacHOCTH NpU OOpalleHMH ¢ XMMHUYECKHMMH BeELIeCTBaMH B OBITY W peaJbHOMN



YKU3HU;

5) TPYAOBOI0 BOCIIHTAHMA:

MHTEpEC K MPAKTHUYECKOMY U3YyUEHHIO podeccuil U Tpyaa pa3InyHOTO PO, YBaKEHHUE K
TpyAy W pe3yibTaraM TpPYyIOBOM NEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
IPOJOJDKEHU 00pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycHemHol mpodecCHOHAIbHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAILHON Cpesie;

6) JKOJIOTNYeCKOr0 BOCIIMTAHMSA:

9KOJIOTUYECKHU 11eJ1ecO00pa3HOe OTHOIIEHUE K MPHUPOJIe KaK UCTOUHUKY XKHU3HU Ha 3emIe,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICHUXMUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TIPaBUII 0€30IacHOTO MOBEACHUS MpU paboTe C BEIECTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIINX 370POBbIO U KU3HU JIIOACH;

CMOCOOHOCTH TPUMEHSTh 3HAHMSA, IOJIydyaeMble MPU HM3YyYCHUW XUMHH, Ui PEIICHUS
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, Ul IOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpBI, OCO3HAHUSA TNIOOATBHOTO XapaKTepa SKOJIOTUYECKHX MpoOIeM M MyTel MX peuieHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBILUICHUS, YMEHUsI PyKOBOJCTBOBATHCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOMN M COLMATIbHOM NMPAKTHKE.

3.2 METANNPEAMETHBIE PE3YJIbTATbBI

METAINIPEJMETHBIE PE3YJIbTATBI
Ba3oBbie Joru4eckue neiicTBus:

BBISIBJISITH IPUYMHBI U CIEICTBUS IPOCTHIX XUMUUYECKUX SIBJICHU;

OCYLIECTBIIATh CpPAaBHEHHE, KIACCU(UKALMI0 XMMHUYECKMX BEIIECTB IO 3aJaHHBIM
OCHOBAHUSIM U KPUTEPUSAM JJIsl yKa3aHHBIX JIOTUUECKUX ONEpALIUid;

CTPOUTH JIOTUYECKOE CY)KJIEHUE II0CJIE€ IPEIBAPUTEIBHOIO aHaIM3a, BKIIIOYAIOLIEE
YCTaHOBJIEHHE IPUYUHHO-CIIEICTBEHHBIX CBSI3€H;

BBISIBJIATH 1€(DUIUTH MH()OPMAINH, JTAHHBIX, HEOOXOAMMBIX JJISl PEIICHUs TOCTaBICHHON
3aJa4u;

peoOpa3oBbIBaTh HH(GOPMALIMIO U3 OJTHOTO BUJA B APYroi (TabIuIly B TEKCT U TIp.);

CO3/1aBaTh, NMPUMEHATh U NPEe0oOpa30BbIBaTh 3HAKW U CHMBOJIBI, MOJEIN M CXEMBbI JJIs
peleHns yueOHbIX U M03HAaBaTEIbHbIX 33Jay C MOMOIIBIO M€/1arora;

Ba3zoBble nccienoBarebcKue 1eHCTBHA:

C IOMOUIBbIO IEJarora MpoBOJUTh XMMHYECKHH OIBIT, HECIOXHBIA JKCIIEPUMEHT, IS
YCTaHOBJIEHHUSI OCOOEHHOCTEHl O0O0BEeKTa M3y4yeHUs, IPUUYMHHO-CIEJACTBEHHBIX CBSI3eH W
3aBHCUMOCTEI 0OBEKTOB MEXTy COOOI;

C TOMOIIBIO MeJlarora Wik caMOCTOSITENIbHO (POPMYyIUPOBAaTh 0000IIEHUSI U BBIBOJBI 110
pe3yibTaTaM MPOBEJICHHOT0 HAaOII0IeHUS, OIIbITA;

MIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE XUMUYECKUX MTPOLIECCOB U UX MOCIEICTBUS;

Padora ¢ undopmanmeii:

UCKaTh WM OTOMpaTh HH(OpPMALMIO WIM JaHHbIE W3 MCTOYHMKOB C YYETOM

IpeUIoKeHHON Y4eOHOM 3a1a4M U 3aJJaHHbIX KPUTEPHUEB.
KoMMyHHKaTHBHBIEC YyHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUA:

OpPraHU30BBIBaTh Y4eOHOE B3aMMOJEHCTBHE B Trpynne (OmpenensTh oOlue e,
pacIpenesaTs poJid, 10roBapuBaThes APYT C JPYTOM U T. [1.).

C TIOMOIIIBIO TIEIArora WK CaMOCTOSTENIBHO COCTABIIATh YCTHBIE M MMCbMEHHBIE TEKCTHI C
MCIIOJIb30BaHUEM WILTIOCTPATUBHBIX MAaTEPUAJIOB JUIsl BHICTYIIJICHUS Mepes] ayAUTOpUEH;

OpPraHU30BBIBAaTh Y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTEIEM U
CBEpCTHHUKaMH; paboTaTh MHANBUAYAIBHO U B TPYIIE: HAXOIUTH 00Illee pelieHne U pa3peaTh
KOH(JIMKTBI Ha OCHOBE COIJIACOBAHUS TMO3UIMA M ydeTa HMHTEpPEecoB; (HOPMYIHPOBATS,



apryMeHTHpOBATh U OTCTauBaTh CBOE MHEHHUE;

OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOWIMH MNPOAYKT, MPUHUMATh M pa3AelsiTh
OTBETCTBEHHOCTb U IPOSIBIIATH TOTOBHOCTB K IIPEIOCTABIECHUIO OTUETA MIEPE] IPYIIION.

PeryasiTuBHble yHHBepPcAJIbHbIE yUeOHbIE 1eliCTBHS:

oOHapyxuBaTh W (QopMynHpoBaTh Y4eOHYIO TpOOJIEMy, OMPEAeNsATh IeNib Yy4eOHOU
JIeATEIbHOCTH;

BJIa/IETh OCHOBAMU CAMOKOHTPOJISl, CAMOOLICHKH, IPUHATUS PELIEHUI U OCYIIECTBIICHUS
OCO3HAHHOTO BbIOOpa B yueOHOMN U MO3HABATEIHHON JEATEIIbHOCTH;

COOTHOCHUTbH CBOU JIEWCTBUS C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYIIECTBIATh KOHTPOJIb
CBOCH NESATENILHOCTH B IMpoIlecce JOCTUKEHHs Pe3ysibTara, OMpeleisTh CIocoObl NEeHCTBUN B
paMKax MpPeUIOKEHHBIX YCIOBHH M TpeOOBaHM, KOPPEKTHUPOBATH CBOM JCHCTBHS B
COOTBETCTBUU C U3MEHSIOUICICS CUTYALNEN;

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallU U IpeJylaraTh IJIaH €€ N3MEHEHNUS;

MPeIBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIlICeHUU y4eOHOU 3a1auH;

MOHMMAaTh TPUYMHBL, 1O KOTOPHIM HE OBUT JOCTHTHYT TpeOyeMblli pe3yibTaT
JESITEIbHOCTH, OMPEENIATh MO3UTUBHBIE U3MEHEHUS U HAIpaBlIeHUs, TpeOyIolue AaabHeien
paboThI;

OCO3HAaHHO OTHOCHUTBCS K IPYrOMY YEJIOBEKY, €Fr0 MHEHUIO.

3.3 HPEJMETHBIE PE3YJIbTATBI

TpebGoBanus K NpeAMeTHbIM pe3yJIbTATAM OCBOEHHS Y4eOHOT0 NmpeaMeTa « XHMHUSDY,
pacnpejeeHHbIe 10 T0JaM 00y4eHHs

Pesynbratel mo rogam GopMynupyroTcs Mo MPUHLHUITY T100aBIEHUS HOBBIX PE3YJIbTaTOB
OT Tojla K IOy, Y>K€ Ha3BaHHbIE B MPEIbIAYIIUX Tofax MO3ULMHU, KaK MPaBUiIO, TOCIOBHO HE
MOBTOPSIIOTCS, HO YYUTHIBAIOTCA (PE3YNbTaThl OYEPETHOTO ToAa MO YMOIYAHHMIO BKIIIOYAIOT
pe3yJIbTaThl MPEAbIAYIINX JIET).

8 KUIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHX IOHATHUH: aTOM, MOJIEKYJA, XUMHUYECKHUH
AJIEMEHT, TPOCTOE BEUIECTBO, CJIOXHOE BEILIECTBO, CMECh (OJHOpPOJHAs W HEOJIHOPOJHAsA),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJIIpHas Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas J10JII XMMHUYECKOro 3JIEMEHTa B COEIMHEHUHU, MOJIAPHBIA OOBEM,
OKCHJ, KHCIIOTa, OCHOBaHHE, COIb, JNEKMPOOMPUYAMENbHOCIb?, —CTENEeHb OKHMCICHHS,
XUMHUUECKasl peaklysi, Kiaccuukanus peakiuil: peakiuy COeIUHEHHs, peaKlIUU Pa3IoKeHus,
peaKIMU 3aMeIIeHus], peakui 0OMEeHa, 3K30- U YHJIOTEPMUUYECKHE PEAKIINN; meniogoll d¢hgexm
peaxkyuu, SAPO aroMma, 3JEKTPOHHBIM CJIOM aroma, aroMHas opOuTanb, paauyc aroma,
XUMHYECKasl CBA3b, MOJSAPHAs M HENOJISIpHAs KOBAJCHTHAs CBS3b, MOHHAS CBSA3b, NOH, KaTHOH,
AQHUOH, PACTBOP, MaccoBasi 10Js BEILeCTBa (IIPOLIEHTHAs! KOHIIEHTPAIsl) B paCTBOPE;

WTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUH (CM. M. 1) U MPUMEHSATH
9TH MOHATHUS MPU ONHMCAHUU BEIIECTB U UX MPEBPAILEHUM;

UCMOJb30BAaTh XMMHMYECKYI0O CHMBOJIMKY JJIsi COCTaBieHUs (OpMyn  BelIecCTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX peaKui, 3JIeKTPOHHOr0 OanaHca;

OIpeNIeNIATh BAJIEHTHOCTh AaTOMOB D3JEMEHTOB B OMHApHBIX COEIMHEHHSX; CTENEeHb
OKHUCJICHHS DJIEMEHTOB B OWMHApHBIX COEIMHEHHUSX C OMOpOW Ha OMpeJeNieHUs, B TOM 4HCIe
CTPYKTYpUPOBAHHBIE; IPHUHAUIEKHOCTb BEIIECTB K ONPEAEIEHHOMY KJIAcCy COEAMHEHHMH IO
dbopMynaM; BUJ XUMUYECKOH CBSI3U (KOBaJIEHTHAsI U MOHHAs) B HEOPTAaHUYECKUX COEAMHEHMSIX;

UMETh TPEACTABIEHUE O CUCTEME XMUMHYECKHMX 3HAHUI, YMETh C IOMOUIbI YUYUTENS
NPUMEHSTh CUCTEMY XUMUYECKUX 3HAHUH, JUJIsl YCTAHOBJIEHHS B3aUMOCBSI3U MEKIY M3yUYE€HHBIM
MaTepuajJoM U TpU TOJTYYeHHH HOBBIX 3HAHMH, a TakXke MNpH paboTe ¢ HCTOUHUKAMHU

2
3H€CI) " Jajgee KypCuBOM 0003HaYar0TCs IUIaHUPYCEMBIC TPEAMETHBIC PE3YyJIbTAaThl, KOTOPBIC MOT'YT OBITH
MOTCHIHAJIBHO JOCTUTHYTbBI 06y‘IaIOIIII/IMCH C 3HP, HO HE SBJISIOTCS 00s3aTEIbHBIMHU.



xumudeckor mHpopmammu. OpUEHTHPOBATHCS B MOHATHUSX M OMEPUPOBATH UMHU Ha 0a30BOM
YpOBHE, IPUMEHSTH MPHU BHIMOIHEHUH YU€OHBIX 3aJaHUI U PEIIEHUHN PACUETHBIX 33]1a4 C OIOPOM
HA aNTOPUTM Y4YEOHBIX JCHCTBHI W3YYCHHBIC 3aKOHBI M TCOPHH: 3aKOH COXPAHECHUS MAacCHhl,
[lepuonnueckuii 3akon [[.M. MenneneeBa, 3akon nocmosincmea cocmasd, 3aKOH ABOTraapo;
ATOMHO-MOJICKyJisipHasi Teopus. COOTHOCHTH O00O3HAYCHHUS, KOTOpPbIE HMMEIOTCS B TabmuIe
«Ilepuonnueckass cucreMa xumuyeckux odnemeHtoB J[. 1. MenzgeneeBa» ¢ 4YHCIOBBIMU
XapaKTePUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB W 3apsij sijipa, oOiiee
YHCIIO 3JIEKTPOHOB M PaCHpe/IesIeHHE UX 0 3JIEKTPOHHBIM CIIO0SM);

KJIACCU(UIIUPOBATh XMUMHUYECKUE DJIEMEHTBI, HEOPTraHUYECKHE BEIECTBA; XMUMHYECKUE
peakiuu (110 YUCIY U COCTAaBY YYAacTBYIOIIUX B PEAKIMH BEILIECTB, [0 TEIJIOBOMY 3 (deKTy, 1o
M3MEHEHUIO CTEIIEHU OKUCIIEHUS XUMUYECKHUX AJIEMEHTOB) C OIIOPOM HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, MOJATBEPXK/as OMUCAHUE MPUMEpPAMU MOJEKYJSPHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIIHii C OTIOPOH Ha CXEMBIL;

MIPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCHUMOCTH OT HX COCTaBa W CTPOCHHS;
BO3MOXXHOCTH TMPOTEKAaHUS] XHUMHUYECKUX TMPEBPALEHUI B pa3MYHBIX YCJIOBUAX IOCTE
MIPEABAPUTEIILHOTO OOCYXKIEHUS C TIEAaroroMm;

BBIYUCIISATH OTHOCHUTEIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO MAacChl BEIIECTB; MAacCOBYIO
JIOJIF0 XUMHYECKOTO0 JIEMEHTa 110 (OpMyJie COCTMHEHHS; MACCOBYIO JOJIO BEIIECTBA B PACTBOPE;
MPOBOAMTH PACUETHI M0 YPABHEHHUIO XUMUYECKOM PEAKIIUU C ONIOPOIi Ha aITOPUTM;

MPUMEHATh OCHOBHBIC OIEPAIMU MBICIUTEIBLHON NEATEIbHOCTH — aHallu3 U CHUHTE3,
CpaBHeHHME, O00OOIIeHHe, CcucTeMarus3alus, KiacCupuKalusg, BbISIBICHUE TPUYUHHO-
CJICICTBEHHBIX CBSI3€M — JIJISl U3YUYEHUSI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUi; €CTeCTBEHHO-
Hay4yHble METOJbl TMO3HAHMUS — HAONIOJIEHUE, U3MEPEHHE, MOJCIUPOBAHHE, SKCIEPUMEHT
(peanvbHblll U MbLCIEeHHbIL) TIOI PYKOBOJACTBOM I1€/1arora;

clieoBaTh MpaBUiaM  TOJB30BaHUS XUMHUYECKOW TMOCYIOoM ©  J1abopaTOpHBIM
o0opysoBaHueM, a TakkKe MpaBWIaM OOpaIIeHUs] C BEHIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU IO BBIMOJIHEHUIO J1a0OPAaTOPHBIX XHUMHYECKHUX OIBITOB [0 TOJYYCHHIO U
coOupaHHIO ra3000pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHUID PacTBOPOB C
onpenenéHHOM MaccoBOl J0Jeil pacTBOpPEHHOTO BEIIECTBA; IUIAHUPOBATH U TMPOBOJIUTH
XUMHUYECKHE IKCIIEPUMEHTHI 0 PACIO3HABAHHIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIBIO
WHAUKATOPOB (Takmyc, ¢heHondraierH, METHIOPAHXK U JIp.), TOATBEPKIAOIINX Ka4eCTBEHHBIN
COCTaB HEOPTaHMYECKUX BEIIECTB (KAYECTBEHHBIE PEAKIMM Ha HMOHBI) TOJ PYKOBOJCTBOM
nejarora.

9 KJIACC

pPacKpbhIBaTh CMBICT OCHOBHBIX XMMHYECKUX TOHSTHH: XMUMHYECKUH JIIEMEHT, aToM,
MOJIEKYyJIa, WOH, KaTHOH, aHHMOH, MPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCICHHS, XHMHUYECKas peaKIus, XUMHUYECKas CBS3b,
men06o0t 2¢hghexm peakyuu,MOIb, MOJSIPHBIN 00BEM, PACTBOP; AIEKTPOJIUTHI, HEANIEKTPOIUTHI,
ANIEKTPOJIUTUYECKAS JUCCOIMAIMS, PEAKIMM HWOHHOTO OOMEHa, KaTaau3aTrop, XUMUUecKoe
pasnosecue, obpamumvle U Heobpamumvle peakyuy, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakiu, OKHCIUTENIh, BOCCTAHOBHUTENIb, OKHUCJIEHHWE ¥ BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMUYECKasi CBS3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKas ), KpUCTATNYeCcKas
pemI€TKa, KOppo3usi Memailos, CHIABbl, CKOPOCMb XUMUYECKOU peakyuu, TPeaeabHO
nonycrumas koHuentpamus (II1K) Bemecrsa;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATHH (CM. TI. 1) U MPUMEHSTH
9THU TOHSATHS IIPU ONMMCAHUHU BEILIECTB U UX MPEBPALLCHUI;

WCTIOTB30BaTh 3HAKW M CUMBOJIBI JIsl (DUKCAITMU PE3YIHTAaTOB HAOIOACHUH, COCTaBICHUS
dbopMyn BemIECTB W ypaBHEHUN XUMHUYECKUX pEaKIMi, 3aluCh JaHHBIX YCJIOBHM 3ajad.
Ucnonp3oBate oOo3HavueHus, wumeromuecs B I[lepumonnueckoid cucreme u  TabiuIe
PacTBOPUMOCTH KUCJIOT, OCHOBAHMM U COJIEH B BOJIE J/Isl BBIMIOJHEHHUS 3a/1aHH.



OIIPEAEIATh BAJIEHTHOCTh U CTENIEHb OKMCIEHUS! XMMHUECKHUX AJIEMEHTOB B COEAMHEHMSIX
pPa3IMYHOTO COCTaBa; NPUHAIIEKHOCTh BEIIECTB K OMNPENCIEHHOMY KJIAcCy COCOUHEHHH ¢
ONOpOH Ha OINpEeNieHUs, B TOM YHUCIE CTPYKTYpPUPOBAHHbIC; BHUJbl XUMHUYECKOW CBSI3U
(KOBaJIeHTHasl, MOHHAs, MeTaJUIMYecKas) B HEOPraHMYECKUX COEIUHEHUSX; 3apsi HOHA IO
XUMHUYECKOH (hopMysie; XapakTep CpeAbl B BOAHBIX pacTBOpax KHUCIOT W UIENOYeH, mun
KPUCANIUYECKOU PeueémKU KOHKPEemMHO20 6eujecmeda,

packpsiBaTh cMbica [lepuoanueckoro 3akona (.M. MeHneneeBa u JEMOHCTPUPOBATH €TI0
IIOHUMAaHME: Onucvleamsv U xapaxmepuzosams TadnnuHyro (opmy llepumonuueckoil cucremsl
XUMHUYECKHX JJIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» U «oOoyHas
noarpynna (b-rpynma)», mansle n OoJbIIME NEPUOABI; COOMHOCUMbL OD03HAUYEHUs, KOTOpbIE
UMEIOTCS B MEPUOJMYECKON Tadiule, C YHMCIOBBIMM XapaKTEPUCTHUKAMU CTPOEHHS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj A1pa, oOliee YUCIo JIEKTPOHOB U pacHpeesieHe ux
[0 JJIGKTPOHHBIM CIIOSIM); 00BACHAMbL OOIIMEe 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMHUYECKHX JIEMEHTOB U UX COCIMHEHUN B IIpe/eIax MajblX IEPUOAOB U INIABHBIX IOAIPYIII C
Y4ETOM CTPOCHUS UX ATOMOB;

KJ1accu(UUUpPOBaTh XMMUYECKHE AJIEMEHTbI; HEOPraHWYECKHUE BEIECTBA; XUMHUYECKUE
peaxiuu (0 YUCITy ¥ COCTAaBY YYacCTBYIOUIMX B PEAKIIMH BEILECTB, MO TeryioBoMy 3¢ddekry, mo
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS! XUMUYECKUX JIEMEHTOB) C OIOPOil Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CIICIIU(PHIECKIE XUMHYECKIE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, ITOATBEPKasl OIMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUNA C OIIOPOM HA CXEMBI;

COCTaBJIATh YPAaBHEHUS IEKTPOJIUTUYECKOW IUCCOLMALMU KHUCIOT, IIEJIOYEN U COJel;
NOJIHBIE ¥ COKpAlIEHHbIE YpaBHEHHs pEaKIUii HOHHOTO OOMEHa; ypaBHEHHs pEaKIHid,
NOATBEP)KJAIOIIUX CYIIECTBOBAHUE T'€HETHMYECKOM CBA3M MEXIY BELIECTBAMM PA3JIMYHBIX
KJIaCCOB;

pacKpbIlBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUHA IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa dTHX PEaKLuii;

IIPOrHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX CTPOCHHUS; BO3MOXKHOCTHU
NPOTEKaHHU XUMUYECKHUX MPEBPAIICHUH 1TOCIIE TIPEIBAPUTEIBHOTO O0CYKICHHS C TIEIarOroM;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB; MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa 10 (opMyJie COETUHEHHS; MAaCCOBYIO J0JII0 BEIIECTBA B PACTBOPE;
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIMHU C ONIOPOU Ha aJITOPUTM;

clieloBaTh MpaBUJaM  IOJb30BAHUS XUMHUYECKOW TMOCYJOM M J1abopaTOpHBIM
o0opyJIoBaHMEM, a TakXKe TMpaBWiaM oOOpalleHHus C BEIIeCTBAMH B COOTBETCTBHM C
MHCTPYKUMSMU IO BBIIOJIHEHUIO Ja0OpaTOPHBIX XUMHUYECKHUX OIBITOB [0 TMOJYYEHUI0 U
COOMpaHUIO ra3000pa3HbIX BELIECTB (aMMHAKa U YTIIEKUCIOTo rasa);

MIPOBOAUTH PEAKIIMH, MOJTBEP)KIAOIINE KaYeCTBEHHBIH COCTAaB Pa3INYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJOpUI- OpoMHUA-, MOAMI-, KapOoHaT-, ¢ocdaT-, CUIMKar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M HMOHBl H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILECTB;

MPUMEHITh OCHOBHBIE OIEpalli MBICIUTENIBHON AESITEIbHOCTH — aHalu3 M CUHTES,
CpaBHeHHUe, 0000IEeHNEe, CUCTEMAaTHU3alNI0, BBIABICHNE NMPUYMHHO-CIIEICTBEHHBIX CBA3EH — I
M3yUYEHHs CBOMCTB BELLECTB U XMMHUYECKUX PEaKIUil; €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS —
HaOMI0/IeHNe, U3MEPEHNE, MOJICTUPOBAHUE, SKCIIEPUMEHT (peasIbHbIA U MBICICHHBIH).

PA3JIEJI 4. TEMATUYECKOE IINTAHUPOBAHHUE

8 KVIACC
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CCTCCTBO3HAHUA U
HpaKTH'{eCKOﬁZ{eS{TeHLHOCTH
YCJIIOBCKa

M3y9aeMbIX TOHATHH.
IPackpbIBaTH pob
XMMHH B IPAPOJIE U
PKHU3HU YeJIOBEKa, e€
CBSI3b C APYTUMHU
HayKaMH.

IPaznuyarh uncThie
BEILIECTBA X CMECH
OTHOPOJIHBIE U
HEOTHOPOIHBIE CMECH.
Pazmiuats
(busndeckue u
XUMHYIECKHE SIBICHUSL.
CrnenoBaTb
QIITOPUTMAaM
MCTIONb30BAHUS
PKCTIEpIMEHTAIbHBIX
METOJIOB —
HaOJIOIeHUS 1
PKCTIEpHMEHTA.
HaGronats u
OTIHCBHIBATH OOBEKTHI
TIpY IPOBEACHUI
lneMoHcTpauuit u
lTabopaTOPHBIX OMBITOB
MO M3y4YEHHIO
(bM3MYECKUX CBOWCTB
BEILIECTB, CIIOCOO0OB
pasnenenus cMecei
BemecTs. [IpoBoanuTh
XUMHYECKUHT
PKCTICpPHMEHT TIPH
[pazziesieHun cMecei
(Ha IpUMepe OYUCTKU
MOBapEHHOM COJIN) B
XO/1e IPAaKTHYECKOit
paboTsr Ne 2.
CrenoBaTh mpaBHiIaM
TOTB30BAHMS
XUMHUYECKOM MoCcyaoi
1 1Ta0OpaTOPHBIM
obopynoBaHueM, a
[TaroKe mpaBiIaM
oOpareHus ¢
IXUMUYCCKUMHA
BEI[ECTBAMH B
COOTBETCTBUH C
MHCTPYKIHEH pu
BEITIOTHEHUH
MPaKTHIECKOH paboThI
INe 1. BeicTpauBath
Ipa3BEPHYTHIE
MHCbMCHHBIC U yCTHbIe
OTBETHI C OIIOPOH Ha

MHPOPMAITHIIO U3

du.ru/lesson/9e
e6fd8e-cc81-
420c-ab3b-
7¢5¢3a618bc3

co31aHus
IXHMHYECKOM
[IPOMBIIIUICHHO
cTH Ha
HOxxHOM
Ypae.
BHaycHIE
IXUMHH B
PKU3HHI
[peruoHa

1P 2
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yueOHUKa U
CIIpaBOYHBIX
MaTepHaIoB, TPAMOTHO
MCTIONb30BATh
M3y4CHHBIN
MOHATUIHBIN annapaT
Kypca XUMUH

1.2.

IBeliecTBa HXUMHUYECKUE
[peaKLui

15

1/3

Onpenenats NpuU3HAKU
XUMHUYECKUX PEAKLIUH,
[yCTIOBHS X
MPOTEKAHUS.
(OOBSICHATE CYIIHOCTD
(bU3UYCCKUX U
XUMHYIECKHX SBICHHI
C TOUKH 3pEHHS
ATOMHO-
MOJIEKYJIIPHOTO
[yaeHusL.
Knaccuduuuposarts
XUMHYIECKHE PEaKIHN
(110 9HCITy U cOCTaBy
[pEarnpyomux 1
00pa3yrOIUXCst
BerecTB). COCTaBIATh
(hopMyITBl OMHAPHBIX
BEIL[ECTB MO
BaJICHTHOCTH U
OTIpEneNATh
BJICHTHOCTb 110
(bopMyiaM BeIecTB.
IPaccTaBnaTh

K03 (D HULIUCHTHI B
[YPaBHEHHSIX
XUMUUYECKUX PEAKIIMH.
HaGmonats u
OTIHCHIBATh OOBEKTHI
TIpY TIPOBEACHUN
lneMoHcTpauuit u
ltabopaTopHBIX
onbeiToB. [IpoBOIUTE
BEIHCIICHUS 1O
(hbopmynam
XUMHIECKIX
COCIMHEHUI 1
[ypaBHEHHUSIM
XUMHYECKHX PEaKIHii.
[TpumeHsaTH
€CTECTBEHHO- Hay4YHBIE
METO/IbI TO3HAHUS (B
[TOM gHcie
HaOII0ACHHE,
MOJIETTNPOBaHHE,
PKCTIEpIMEHT H
OCHOBHBIE OIEpALIN
IMBICTUTENIBHOM
InesITenbHOCTH
(cpaBHEHME,
KITacCU(pUKAIINS)
BricTpauBaTh
[pa3BEPHYTHIE
ITICEMEHHBIE U YCTHBIE
OTBETHI C OTIOPOH Ha
MH(DOPMALIHIO U3
yaeOHHKa 1
CIIPABOYHBIX
MaTepHaIoB, TPAMOTHO
MCTIONB30BATh
M3y4EeHHBIH
MOHATUHHBIN annapaT

Kypca XUMUHU

https://lesson.e
du.ru/lesson/9e

le6fd8e-cc81-
420c-ab3b-
7¢5¢3a618bc3

. IIpocteie u
CIIO’KHBIE
XMMHYECKHE
BEIIECTBA B
aTMocdepe
[peTHOHA, B
OBITY.
M3oTomHas
mpoaykuus 110
«Masik»
[Ipumepsl
[peaKuuii,
MIPOTEKAIOIINX
Ha
[POU3BOJICTBE
(IIpOU3BOACTBO
cepHoOit
KHCJIOTHI Ha
UL3) u B
PKU3HHI
geJoBeKa.
[TpousBoacTBo
gyTyHa U
craiin Ha OAO
«Meuem.
BakucieHue
moyB. Peakuun
oOMeHa -
M3BECTKOBAHUE
, THIICOBaHHE
[MOYB 00JACTH.

IKP 1.
[[lepBoHayaIbHBIE
XMMHUYECKUE TTOHSTHS
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HToro no pasneny

20

Pa3gen 2. BaxkHelimme
npeacTaBUTEIN
HeOpraHn4yecKHX BeleCTB

2.1

IBoznyx. Kucnopoa. Ilonsatue
00 okcuaax

Mcrnone3o0Bath
XUMHYECKYIO
CHMBOJIUKY JUIS
cocTaBIeHHs GopMyIT
BEILIECTB,
MOJIEKYJIAPHBIX
lypaBHEHUI
XMUMHUYECKUX PEAKLINH
C ydacTHeM
KHCIIOPOJIa.
[Xapakrepu3oBaTh
(oTHCHIBaTH) COCTaB
BO31IyXa, QU3HIECKHEe
M XUMHYECKHUE
CBOICTBa KHCIOpO/a,
crIoco0BI ero
MOTy4YeHUs,
MIpUMEHEHHE 1
BHAUCHHUE B IPUPOJIE U
DKM3HU YeJIOBEKa.
CpaBHHBATh peakun
TOpeHus 1
MEIUICHHOTO
OKHCIICHUSI.
(OOBACHATH CYITHOCTD
PKOIOTHYECKUX
Mpo0JeM, CBSI3aHHBIX C
Barpsi3HEHHEM
Bo3xyxa. CienoBarh
MpaBHIaM Oe30IacHON
[paboTHI B
lmaboparopuu mpu
MCTIONb30BAHUN
XUMHUYECKOM MOCYAbI U
obopynoBaHus, a
[TaroKe MpaBHIaM
oOparieHus ¢
rOPIOYNMHU
BEILIECTBAMH.
[InanupoBate 1
OCYIIECTBIATH Ha
MPaKTHKE XUMHIECKHUE
PKCTICPHMEHTHI,
TIPOBOIUTH
HaOJTIOICHHS, JeIaTh
BEIBOJIBI 1O
[pe3ysbTaTamMm
PKCTIEpUMEHTa MPU
TIPOBEACHUN
lTabopaTOPHBIX OTIBITOB|
1 IPaKTUYECKOU
[paboThl. Beraucnars
KOJIMYECTBO BEILECTBA,
00BEM raza mo
(bopmynam.
'YyacTBOBaTH B
cOBMeCTHOH paboTe B
rpymre. BeictpanBars
[pa3BEPHYTHIE
ITICEMEHHBIE U YCTHBIE
OTBETHI C OTIOPON Ha
MH(OPMALIHIO U3
ydeOHHKa 1
CIIPAaBOYHBIX
MaTepHaIoB, TPAMOTHO

https://lesson.e
du.ru/lesson/9e

e6fd8e-cc81-
420c-ab3b-
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Oxcuauble
[PYZIBI perHoHa
(>kene3HsIKN),
TJIHHA, KBApPIT
MX 3HAYCHHE.
OxcHIpI —
BpeAHbIC
BBEIOPOCHI
IPOMBIIIITICHH
bIX
penpUATHH,
[TpaHCIOpTA. .
Oxcuabl a3oTa
M cephl —
Barps3HUATEIH
aTMocdepsl T.
[UemnsiOnHCKa.
[Tonyuenue
KHCIIOpOIa Ha
[UensOrHCKOM
KHCJIOPOTHOM
BaBojE.
bruonornuecka
1 poItb
KHCIIOpOa B
PKHUBBIX
OopraHu3Max.

[IP 3
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MCTIONb30BATh
M3y4EeHHBIN
MOHATUMHBINA anmnapaT
Kypca XHMHUH

2.2 [Boxmopoxn. ITonstre o -/1 PackpeiBath cMbica  |https://lesson.e [Kucnotaeie  |CP pacuers! o

[KHCJIOTaX M COJISIX M3ydaeMbIx MOHTHI U [dU.ru/lesson/9e|moxm 1 UX  [XUMHYECKAM
[IPUMEHATH 3TU e6fd8e-cc81- [mpoucxosKIeHH|ypaBHEHUSIM
MOHSITHUS [IPU 420c-ab3b-  fe (Ha mpumepe
OTIMCaHUU CBOUCTB 7c5c3a618bc3 |nesrensHocT [[IP 4
BELIIECTB U UX NpeINpPUATHI
MpeBpAaLICHHUM. UenstOnHCKOM
[XapakTepHu3oBath oGacTw).
(oTHCHIBATB) [Tpumepsl
(buznueckue u IPHUMEHEHHS
XHMHYECKHE CBOICTBa KHCIIOT B OBITY
BOJIOPOJIA, CITOCOOBI M Ha
ero MoJy4eHus, POMBIIIICHH
[IPUMEHEHHE. bIX
CoOupats mpudop amst MPEANPHUATHSIX.
MOJIy4eHHUsI BOAOPOJIA. MecropoxaeH
Mcnonb30oBaTh ust Mpamopa,
XHMHYECKYIO M3BECTHSKA B
CUMBOJIUKY [UIsL UensOnHckon
cocTaBieHHs HOPMYIT oOmacTu
BEILIECTB, (Koenrunckoe,
IMOJIEKYJIAPHBIX bananauHCKoE,
[ypaBHEHU I IMmuacckoe).
XUMUYECKHX PEaKLHil Conu B
C ygacTHeM BOJIOpoJa. cocraBe
IBBIUUCIIATE MONAPHYIO MUHEpaIbHOU
Maccy BEIECTB; BOIBL.
KOJIMYECTBO BEILECTBA, HcrouHnku
00BEM Taza, Maccy MUHEPaTbHOM
Berectsa; IIpoBouTh BOZIBI B
[pacu€Thl 1Mo UenstOnHCKOM
[YpaBHEHHUSIM oOmacTu.
XUMHYCCKHX PEaKIHii:
KOJIMYECTBA, 00BEMA,
Macchl BEIECTBA MO
M3BECTHOMY
KOJIMYECTBY, 00BEMY,
Macce peareHTOB Hin
MPOAYKTOB PEaKIHH.
CrenoBaTh mpaBHIIaM
Oe3omacHO# paboThl B
ltabopaTopuu pu
MCTIONb30BaHIN
XHMHYECKOHN MOCY/IbI U
000pyI0BaHHUs, &
TaKoKe mpaBUIaM
oOpamieHus ¢
FOPIOYMMHU
BEIIIECTBAMH B OBITY.
[TnanupoBate 1
OCYIIECTBIATH Ha
MPaKTHKE XHMHUYECKHE
PKCIIEPUMEHTBHI,
POBOAUTH
HaOJIFOACHHUS, 1eTIaTh
BBIBOJIBI 110
[pe3ysbTaTam
PKCTIEpUMEHTA.
'YyacTBOBaTH B
cOBMeCTHOM paboTe B
rpynie

2.3 [Boma. PactBopsrl. TTonsitre -/1 PackpsiBath cMmbic  [https://lesson.e| Ipupoamsie [[IP 5

06 OCHOBaHMSIX M3y9daeMbIx MOHsTHI ¥ [dU.ru/lesson/9e| mcroynmkm
MIPUMEHSTH STH e6fd8e-cc81- | mwmThEBOI
[OHSATHUS TIPH 420c-ab3b- BOJIBI
OIMCaHuU CBOWCTB 7c5c3a618bc3 | YensOuHCKOM
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BEILIECTB U UX
MpeBpaleHu.
XapakTepu3oBaTh
(buznueckue u
XMMHYIECKHe CBOMCTBA
BOZIBI, €€ POJIb KaKk
[pacTBOpUTENIS B
TIPUPOTHBIX
MpoLeccax.
CocTaBATh
[YpaBHEHHUS
XMUMHUYECKUX PEAKLINH
C ygacTHeM BOJIBI.
(OOBSICHATE CYIIHOCTD
PKOJOTHYECKUX
mpoGJieM, CBSI3aHHBIX C
Barpsi3HEHUEM
MPUPOJHBIX BOJ,
CIIOCOOBI OUUCTKH
BOZIbI OT IIPUMECEH,
MEpBI IT0 OXpaHe BOJ
0T 3arps3HEHMSI.
[TnanupoBate 1
OCYIIECTBIATH Ha
MPaKTHKE XUMHYIECKHUE
PKCIICPHMEHTHI,
MPOBOIUTH
HaOJIF0ACHU, AeIaTh
BEIBOJIBI IO
[pe3yIbTaTaM
PKCTIEpHMEHTa IIPU
MPOBEACHUI
lTabopaTOPHBIX OIBITOB|
1 IPaKTUYECKOU
[padoter. CiiegoBathb
mpaBuiIaM 0e30MacHOM
[paboTHI B
lmabopaTopuu Ipu
MCTIONb30BaHIN
XUMHYIECKOH MOCY/BI 1
000pyI0BaHHSI.
[IpoBOAUTH
BEIHCIICHNS C
TIpUMEHEHHEM
TTOHSITUST «<MaccoBast
I10JIs BellecTBa B
[pacTBOpEY.
BeicTpanBath
Ipa3BEPHYTHIE
ITICHMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
MHPOPMAIHIIO U3
[yaeOHHKa 1
CIIpaBOYHBIX
MaTepHaIoB, TPaMOTHO
MCTIOIb30BATh
M3Y4EHHBIH
MOHATUHHBIN anmapar
Kypca XHMHUH

oOnactu.
CriocoOsr
OYUCTKU BOJBI
158
ra3000pa3HBIX
BEIOPOCOB
[IPOMBIIIUICHH
bIX
MpenpUATUI
UensiOnHCKa 1
UenstOnHCKOM
oOmacTu
[Tpumepsl
MIPUMECHEHHS
OCHOBaHMIi B
OBITY M Ha
[IPOMBIIUICHH
bIX

MpeIIPHATHAX.

2.4

(OCHOBHEIE KJIaCCHI
[HEOPTaHMYECKHUX
COeIMHEHHI

11

1/1

Knaccudunuposars
M3ydaeMble BEIIECTBA
[10 COCTaBYy U
CBOMICTBaM.
CocTaBisiTh (HOPMYIIBI
OKCHJIOB, KHCJIOT,
(OCHOBaHUH, COJICH 1
Ha3bIBaTh UX 10
IMEXTyHApOIHOU
HOMEHKJIATYpe.

[TporuosupoBath

https://lesson.e
du.ru/lesson/9e

le6fd8e-cc81-
420c-ab3b-
7c5¢3a618bc3

1P 6
IKP 2
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CBOMCTBA BEILECTB HA
OCHOBE O0IINX
XMMUYECKUX CBOMCTB
M3ydEeHHBIX
KJIACCOB/TPYIIIT
BEIIECTB, K KOTOPBIM
OHH OTHOCSITCSI.
CocTaBnsiTh
MOJIEKYJIPHBIE
[YpaBHEHUS peakLuid,
MIITIOCTPUPYIOLITUX
XMMUYECKUE CBOWCTBA
M CIIOCOOBI TTOJTyIeHHS
BEIIECTB N3yIEHHBIX
KJIACCOB/TPYIIII, &
[raxoke
MOATBEPKIAIOIINX
TEHETHUECKYIO
B3aHMOCBSI3b MEXKY
HuMu. [Ipon3BoauTh
BEIHCIICHUS 1O
[YpaBHEHHUSIM
XUMHYIECKIX PEaKIHii.
[TnanupoBate 1
OCYIIECTBIATH Ha
MPaKTHKE XUMHIECKHUE
PKCIICPHMEHTHI,
MPOBOIUTH
HaOJIF0JCHUS, AeIaTh
BEIBOJIBI IO
[pe3yIbTaTaM
PKCTIEpHMEHTa IPU
MPOBEACHUI
lTabopaTOPHBIX OIIBITOB|
M IPAaKTHIECKUX
[padot. CenoBath
mpaBuIaM 0e30MacHOM
[paboTHI B
lmabopaTopuu Ipu
MCTIONb30BaHIN
XUMHYIECKOH MOCY/BI 1
000pyIOBaHHSI.
BricTpauBaTh
Ipa3BEPHYTHIE
ITIChMEHHBIE U YCTHBIE
OTBETHI C ONOPON Ha
nHpopMmarmio 13
[yueOHUKA U
CIIpaBOYHBIX
MaTepHaIoB, TPAMOTHO
MCTIONIb30BATh
M3y4EeHHBIH
MOHATUHHBIN anmapaT
Kypca XHMHUH

HToro no pazneny

30
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Pa3nen 3. [lepnoanyeckmii
BakoH u Ilepnoauyeckas
cucTeMa XMMHYeCKHUX
piemenToB /1. U.
MemnaeneeBa. CTpoenue
aToMoB. XUMHYecKas
cBsI3b. OKNCIUTEIBHO-
BOCCTAHOBHTeEJIbLHbIE
eaKIu

3.1

[leproanyeckuii 3aKOH
[lepnonnyeckas cucrema
XUMUYECKHAX AJIeMEeHTOB [l

1. MenneneeBa. CTpoeHue

PackpbIBaTh CMBICI
[EpUOIUYECKOTO
BakoHa. ONUCHIBATH

ICTPOCHUE TaOJIHUIBI

https://lesson.e
du.ru/lesson/9e

e6fd8e-cc81-

420c-ab3b-
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aToMa

«IIeproguueckas
CHCTEMa XUMHYECKIX
pnemenToB J{.W.
MenneneeBay.
MopnenupoBaTh
CTpOCHUE aTOMa,
PHEPreTHYECKUX
lypoBHEH 1
MoAypOBHEN ITpU
MOMOIIU PHCYHKOB,
PIIEKTPOHHBIX
KOH(UTYpaLHid 1
PIIeKTpOHHOTpaduIecK
mx popmyi. I[TosicHATH
(bI3HIecKuii CMBICT
[MOPsAKOBOrO HOMEPA,
[HOMEPOB NeproAa U
TPYIIIBI 3JIEMEHTA.
[Xapakrepu3oBaTh
XUMHYIECKHE 3JIEMEHTH]
MepBBIX TPEX
Mepuo0B, KaIuH,
KaJIbIAHA B HX
COETMHEHUS 10
MOJIOXKEHUIO B
[Teproauueckoit
cucteme [1.1.
Menneneesa.
O0BACHATEL 001IHE
BaKOHOMEPHOCTHU B
M3MEHEHUH CBOMCTB
XUMHYIECKIX
PIIEMEHTOB
(M3MeHEeHne pagTuycoB
ATOMOB,
RIIEKTPOOTPHULIATEIHHO
CTH, BAJICHTHOCTH) K
X COeIMHEHH B
Mpeenax Majiblx
MEePHOIOB M TJIaBHBIX
MOJTrPYIII C y4E€TOM
CTPOSHNS NX aTOMOB;
'Y4acTBOBaTh B
COBMECTHOM paboTe B
Tape WIIH TPyTIIe.
BreicTpanBath
Ipa3BEPHYTHIE
MICEMEHHBIE U YCTHBIE
OTBETHI C OIOPON Ha
MHPOPMAIIIO U3
[yaeOHHKA U APYTHUX
MCTOYHHUKOB, B TOM
uucne MHrepHera

7¢5¢3a618bc3

3.2

IXMHYECKas CBA3b.
OKHCIIUTENEHO-
BOCCTAaHOBUTEIIbHBIE
[peaKIu

IPackpbIBaTh CMBICIT
M3y4aeMBbIX MTOHSTHIHA.
Ornpenensats BUA
XUMHUYECKOM CBSI3H B
COETUHEHIH.
MonenupoBatb
CTpOCHUE MOJIEKY.T
TP TIOMOTIH
[PUCYHKOB, MOJieJIEH,
DIIEKTPOHHBIX U
CTPYKTYpPHBIX (popmyII.
Mcnonb30BaTh
XIMUYECKYTO
CHMBOJIUKY JJIS
cocTaBieHHsT GOPMYIT
BEILIECTB,

PIEKTPOHHOTO OanaHca

https://lesson.e
du.ru/lesson/9e

e6fd8e-cc81-
420c-ab3b-
7¢5¢3a618bc3

IKP 3
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peaxuuii. Onpenensitb
CTETIEHb OKHCIICHUS
ATOMOB XUMUUYECKUX
PIIEMEHTOB 110
(dopmynam n
COCTaBIISITH (hOPMYIIBI
OMHAPHBIX
COCIMHEHUH 110
CTETIEHU OKHCIICHUS
ATOMOB XUMUYECKHX
PIIEMEHTOB.
Onpenenarts
OKHCITUTEIb 1
BOCCTAaHOBHTEIIb.
IPaccraBnarb

K03 (D GUIUCHTEI B
CXeMax MPOCTHIX
OKHCITUTENIBHO-
BOCCTAHOBHTEIBHBIX
[peaKLuii METOIOM
RIIEKTPOHHOTO
Oananca. Habmronats
XMMHYECKHE OIBITHI 110
TUIaHy, aHATH3HPOBATh
1 J1eTIaTh BBIBOIBL.
Mcnonszosars UKT
IUIs cO31aHUs
IMOJIeTICH, ITOATOTOBKH
Mpe3eHTaluH,
IIOKJIaIOB IO TEME.
BeicTpauBath
Ipa3BEpHYTBIE
ITICEMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
MHPOPMAIHIIO U3
[yaeOHUKA U APYTHUX
MCTOYHHUKOB, B TOM
uucie Murepuera

IMToro no pasneny 15 2/-
Pe3epBHOE BpeMs 3
OBILEE UNCJIO YACOB 68 14/6
10 ITPOT'PAMME
9 KIIACC
DNEeKTPOHHBIE Yuér HPDO DopMbl
Komaectso (undpossre) TEKYLIEro
obpa3oBaTenbHbIe KOHTPOJIS
4acoB
HaumeHnoBanue pecypcsl) yCIeBaeMOCTH
Nory/| PA3HIOB 1 TeM OCHOBHBIE BU/IbI ICATEIBHOCTH
h y4eOHOT0 Kontponsu 00yYarOIIIXCst
npeaMera |
paboThl/mipa
© | kruueckue
Pazpnen 1.
BemecrBo n
XHMHYeCKHe
peakuuu
1.1 [[loBropenmeun |5 [1/- Xapakrepu3zoBaTh xumuueckue nttps://lesson.edu.ru/les BxoaHoit
yriryGnenue PIIEMEHTBI IEPBBIX TPEX son/9ee6fd8e-cc81- KOHTPOJIb
BHAHWI MepHo/I0B, Kanus u Kanbiwms mofd20c-ab3b-
OCHOBHBIX X TIOJIOKEHUIO B 7c5c3a618bc3

[paznenoB Kypca 8

[Tepuoguueckoii cucreme /1. U.
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KJ1acca

Memnneneesa.
Knaccuduuuposats u
Ha3bIBATh HEOPTaHUYIECKHE
BEILIECTBA U3yUEHHBIX KIIACCOB.
OmuceIBaTh 00MIHEe
XHMHYIECKHe CBOMCTBA
BEILIECTB PA3INYHBIX KJIACCOB,
MOATBEP)KAAThH CBOMCTBA
MpUMepaMU MOJIEKYIISIPHBIX
[YPaBHEHUN XUMUYECKUX
[peaxuuii. OnpenensiTs BUI
XUMHYIECKOHN CBSI3U U THUII
KPUCTAIUTNIECKOH perméTkn
BemecTsa. [IporHozupoBars
CBOICTBA BEIIECTB B
BaBUCHMOCTH OT HX CTPOCHHUSL.
BoicTpanBaTh pa3BEpHYThIE
ITICbMEHHBIE U YCTHBIE OTBETHI
c oropoit Ha MH(GOPMALIUIO U3
[ydeOHUKa U CTIPAaBOYHBIX
MaTepHaIoB, TPAMOTHO
MCTIONIb30BATh N3yYEeHHbIN
MOHATHIHBIN anmapaT Kypca
XHUMHHI

1.2

OcHOBHBIE
BaKOHOMEPHOCTH
XUMHAYCCKUAX
[peaKiuit

IPackpbIBaTh CMbICI

https://lesson.edu.ru/les

[Ipumepsl

M3y4aeMbIX TOHATHUH U
MIPUMEHSTH 9TH MOHATHS NIPU
OTIMCAaHUU CBOMCTB BEIIECTB U
MX IPEBpaIeHUH.
Kiaccugupoats
XHMHYECKHE PeaKkiH 10
[Pa3JIMYHBIM IIPU3HAKAM.

'Y craHaBIIMBATH 3aBHCUMOCTh
ICKOPOCTH XUMHUYECKOU
[PEAKIIN OT Pa3IUIHBIX
(axTopos. [IporHozupoBats
BO3MO>KHOCTH HPOTEKaHHS
XMMHYIECKHX ITPEBPAICHUN B
[PA3JIMYHBIX YCIOBHUSIX.
OrpenensTb OKUCIUTENb U
BoccTaHoBHuTeNb B OBP.
COCTaBIIATH AIEKTPOHHBIH
Oananc peakuuu. [Ipon3BoanTH
BEIIHCIICHNUS IT0 XUMUIECKUM
lypaBHEHHUSIM. Y4acTBOBAaTh B
cOBMeCTHOH paboTe B mape
ny rpymmne. BeictpanBath
[pa3BEPHYTHIE THCHMEHHBIE 1
[YCTHBIE OTBETHI C OOPOH Ha
MHPOPMAIHIO U3 YIeOHHUKaA 1
CIIPaBOYHBIX MaTepPHAJIOB,
TPaMOTHO HCIIOJIb30BaTh
M3Y4EeHHBIH MOHATUHHBIN
anmapar Kypca XUMHHU

son/9ee6fd8e-cc81-
420c-ab3b-
7c5¢3a618bc3

[peaKiuii,
POTEKAIOIINX
Ha
MPOU3BOJICTBE
(IIpOU3BOACTBO
cepHoOit
KMCJIOTBI Ha
[U113) u B )KHU3HU
ueJIOBEKa.
[IponsBoacTBO
MyTyHA ¥ CTalll
Ha OAO
«Meder.
BakucineHue
mouB. Peakiuu
oOMeHa -
M3BECTKOBAHIE,
CUIICOBAHHE
Mo4B 00JaCTH.

1.3

DIIEKTPONIUTHYEC
Kast
ITCCOIHAIIHS.
IXuMHIecKue
[peaKnuu B
[pacTBOpax

1/1

PaCKpBIBaTL CMBICJT

https://lesson.edu.ru/les

M3yJaeMbIX MMOHSATHIA, a TAKKE
ICMBICIT TEOpUH
PIIEKTPOTUTHIECKON
Imuccormanun. OOBICHATH
TPHYIHBL
PIEKTPONPOBOTHOCTH BOTHBIX
[paCTBOPOB BEILIECTB, PA3JINYATh
cl1aObIe U CHUIIbHBIC
prexkTposuThl. COCTaBIATh
[YpaBHEHHUS TUCCOIHAIIHN
KHUCJIOT, IIeJI0Yei U CoJIeit,
ITOJTHBIE U COKpAaIIEHHEBIE
MOHHBIC YpaBHEHUS
XMMHYECKUX PEaKIMii HOHHOTO

son/9ee6fd8e-cc81-
420c-ab3b-
7c5c3a618bc3

l0OMeHa, KpaTKHe HOHHbIC

P 1

IKP 1 BemectBo
1 XHMUYIECKUE
[peaKuuu
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YPaBHEHUsI IPOCTBIX PeaKLuit
CUAPOJIN3a CONEH.
XapakTepu3oBath 001Ine
XMMUYECKUE CBOWCTBA
BEILIECTB PA3JIMIHBIX KIIACCOB
Ha OCHOBE TEOPHH
PIIEKTPOIMTHIECKOH
IFCCOIMAIINN;, TOATBEP)KAAT
CBOICTBA IPUMEPAMHU
MOJICKYJIIPHBIX U HOHHBIX
[YPaBHEHUN XUMUYECKUX
lpeakuuii. Pemats
PKCTIEpIMEHTAIIbHEIE 3aJaun
rmo Teme. [InannpoBaTh 1
OCYIIECTBIIATH Ha MPAKTHUKE
XUMHIECKHE SKCIIEPHMEHTEI,
MIPOBOIUTH HAOIIOACHUS,
lnenaTh BBIBOIBI 110
[pe3ysIbTaTaM SKCIEPUMEHTA
[P IPOBEACHUH
ITabopaTOPHBIX ONBITOB M
MPaKTUYECKUX padoT.
CrenoBaTh npaBuiIaM
Oe3omacHOM paboThl B
lmabopaTopuu Ipu
MCIIOJIB30BAHUH XUMUYECKOIT
mocy sl 1 000pYIOBaHHS.
TTpOBOAUTH BBIYUCIICHUS 110
XHMUYECKHM YPaBHEHHSIM.
YgacTBOBaTE B COBMECTHOM
[paboTe B mape WK IpyIme.
BeicTpanBath pa3BEpHYTHIC
ITICEMEHHBIE H YCTHBIC OTBETHI
c oropoit Ha HHGOPMALIUIO U3
[yaeOHUKA U APYTHUX
MCTOYHHMKOB HH(MOpMALH, B
[roM uncne MHTepHeTa

IMToro mo 17 R/1
pazzneiy
Paznen 2.
HemeTtannbl u
MX coeTUHEeHUs

2.1 |O0was 4 -/1 O0BLsACHATE 001IHE https://lesson.edu.ru/les|Pemenne P 2
XapaKTepuCTHKa BaKOHOMEpHOCTH B m3MeHeHunu [S0n/9ee6fd8e-cc81-  fmpobuemsr
XMMHYECKHUX CBOMCTB HEMETAJIIOB U HX 420c-ab3b- HEeI0CTaTKa
piiemenToB VIIA- COeIMHEHHH B MTpeeax 7c5c3a618bc3 iona B
CpYIIIBL. MaJIbIX TIEPHOJIOB U IIABHBIX 'Vpansckom
["anoreHsl nonrpymn Ilepuoaudeckoit [PErHoHeE.

CHCTEMBI XMMHUYECKNX
PIIEMEHTOB € YYETOM CTPOCHUS
MX aTOMOB. XapaKTepU30BaTh
(bu3nyuecKre 1 XUMHYECKUE
CBOMCTBa MPOCTHIX BEILIECTB
rajJoreHoB (Ha mpuUMepe XJopa)
M CJIOKHBIX BEIIIECTB
(X710pOBOAOPOAA, XJIOPHUIA
HATPHS), CIOCOOBI X
MOJIyUCHUS, IPUMEHEHUE U
BHAYCHUE B IPUPOAEC U KU3HU
"eroBeka. OnpenensiTs
XJIOPH-HOHBI B PaCTBOPE.
TTnaHUPOBATh U OCYIIECTBIIATH
Ha TIPAKTHKE XUMHYECKHE
PKCIEPUMEHTBI, IPOBOAUTH

HaOJII0IEHU, JI€TaTh BBIBOIBI
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[0 pe3yNbTaTaM KCIEePUMEHTa
[pY IPOBEAECHUU
ITabopaTOpPHBIX OIBITOB U
MPAKTUYECKUX padoT.
CitetoBaTh IIpaBUIIAM
Oe3omacHOH paboTH B
IlmabopaTopuu Ipu
MCTIONb30BaHIN XHMHUECKOH
mocy sl 1 000pyIOBaHHUS.
BricTpanBaTh pa3BEpHYThIE
MTICbMEHHBIE U YCTHBIE OTBETEHI
c oropoit Ha HHGOPMALIUIO U3
[yaeOHMKa M CIIPaBOYHBIX
MaTepHaIoB, TPAMOTHO
MCTIONIb30BaTh N3yIEeHHbINH
IMOHATHHHBIN anmnapar Kypca
XUMHHU

2.2

OG11as
XapaKTepUCTHKA
XUMHAYCCKUX
hbiremenToB VIA-
rpynmnsl. Cepa u
e€ CoeTUHECHUS

OO0BACHATE 001IHE
3BaKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 31eMeHTOB VIA-
TPYIITBI K UX COSANHEHHH C
[y4€TOM CTPOEHHS MX aTOMOB.
(XapakTepu3oBath (Gu3nuecKue
M XMMHYECKUE CBOICTBA
IIPOCTOTO BEILIECTBA CEPHI U €€
coeiMHEHHUH (CepoBOAOPOa,
OKCHJIOB CEpBI, CEpHOM
KHCIIOTHI, CYTb(})aToB),
CIIOCOOBI MX TIOTyYEHHUS,
MIpUMEHEHHEe 1 3HaYCHNE B
MPUPOJIE ¥ KU3ZHH YeJIOBEKa.
Orpenensats HaTM4Ke
cynb(aT-HOHOB B PacTBOPE.
(OOBACHATH CYITHOCTD
PKOJIOTMYECKUX poliiem,
CBSI3aHHBIX C epepabOTKOM
COeTMHEHUH Cepbl.
[TnaHnpoBaTh M OCYIIECTBISTH
Ha MPAKTHKE XUMHIECKHE
PKCTIEpPUMEHTBI, TPOBOIUTH
HaOJIOI€HNS, AETATh BHIBOMBI
M0 pe3yNIbTaTaM
bkciepuMenTa. CreoBaTh
MpaBuiIaM 0e30TacHON PabOTHI
B J1abOpaTOpHH pU
MCTIOJIb30BAHMN XMMHUUECKOH
MOCy bl H 000PYIOBAHHS.
[Mpon3BOIUTH BEIMHCICHUS MO
XUMHYECKHM YPaBHEHHSIM.
Mcnonp30BaTh NpU
BBITTOTHEHUH yIeOHBIX
BaJaHWil TEKCTHI yueOHMKa,
CIIpaBOYHBIE MAaTEPHAIIBI
(ITeproanyecKyro cuCTEMY
XUMUYECKUX 351eMeHToB 1. 1.
MenpeneeBa, TabauILy
[PAaCTBOPUMOCTH KHCJIOT,
IOCHOBaHUU M COJICH B BOJE,
PIIEKTPOXUMHUYECKUH P
HaNPsHKEHUH METAJLIOB).
Mcmionp30Bath mpu
BBITTOJTHCHU U y'—leGHbIX
BajlaHUii U B TIpoliecce
MiccIIe10BaTeIbCKOM
ICATCIBHOCTHU Hay'-lHO-
MOMYISIPHYIO JIATEPaTypy
XHMHIECKOTO COJePKaHus,
CIIpaBOYHbIE MaTepHAIlbI,

ecypcel MHTepHeTa

https://lesson.edu.ru/les

[IpousBoacTBo

son/9ee6fd8e-cc81-
420c-ab3b-
7c5c3a618bc3

cepHOI
KHCIIOTHI B
[UensiOnHCKOM
oGacTy.
Oxpana
OKpYyKaroIen
cpebl.
IAHTPOTIOTCHHBI
e ICTOYHUKHU
OKCHIa Cephl
(IV) B
aTMocdepe
Ypana.

UIP CgoiicTBa
CEpHOI KMCIIOTBI
1 Ka4eCTBEHHAs
[peaKIys Ha
cynbgar-noH
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2.3

O0mmast
XapaKTePUCTHKA
XUMHYIECKHX
preMeHTOB VA-
rpynmnsl. A3oT,
bocdop u ux
COeTMHEHN

O0BACHATE 001IHE
BaKOHOMEPHOCTU B M3MEHEHHH
CBOMCTB 371eMeHTOB V A-
PYIIIBI ¥ MX COSAUHEHMIT C
[y4€TOM CTPOEHHS X aTOMOB.
IXapakTepn3oBaTh (pU3NIECKHE
M XMMHYECKUe CBOICTBA
MIPOCTBHIX BEIECTB a30Ta U
bocthopa u ux coequHEHUN
(amMMHaka, cojeit aMMOHUS,
A30THOI KHCIIOTbI, HUTPATOB,
oxcuza docdopa (V) u
(hochopHOI KHCITOTEI,
(bochaToB), CIIOCOOBI UX
MOTy4eHUs, IPUMEHEHUE 1
BHAUCHUE B IPUPOJIE U KHU3HI
genoBeka. OnpenesnsaTb HOHbI
aMMOHHUS 1 (HochaTHOHBI B
pacTBope. OOBACHATH
CYLIHOCTB SKOJIOTMYECKUX
mpoGJieM, CBS3aHHBIX C
HaX0)KJICHHEM COeINHEHHUI
a3oTa u ocdopa B
OKpyXkarolei cpeze.
[TnaHnpoBaTh M OCYIIECTBISTH
Ha MPAKTHKE XUMHYECKHE
BKCHEPUMEHTBI, IIPOBOIUTH
HAOJIIOCHHUS, 1eNaTh BHIBOIBI
[0 pe3y/bTaTaM 3KCIIEPUMEHTa
TIpY IPOBEACHUN
lTabopaTOPHBIX OIBITOB U
MPaKTUYECKOil paboTHL
CrenoBaTh npaBuiIaM
0e3omacHOl paboTHI B
ltaboparopuu mpu
MCIIOJIB30BAHUH XUMUYECKOIT
mocy sl 1 000pYIOBaHHS.
[Mpon3BOIUTH BEIMHCICHUS MO
XUMHYIECKHM YPaBHEHHSIM.
Mcrnonb30BaTh Npu
BEITIOTHEHUH y4€OHBIX
BaJaHWi TEKCTHI yueOHMKa,
CIIpaBOYHbIC MaTepUaIbl
(TIepHOINYECKYIO CHCTEMY
xuMudeckux 3meMeHToB J[. U.
MenpeneeBa, TabauILy
[PAaCTBOPUMOCTH KHCJIOT,
(OCHOBaHUi! U coueil B Bofe,
PIIEKTPOXUMHUUECKUI Psif
HATpsHKEHUH METAJIOB)

https://lesson.edu.ru/les

Mcnonbp3oBaHue

son/9ee6fd8e-cc81-
420c-ab3b-
7c5¢3a618bc3

aMMHaKa B
XOJIOAMUITBHBIX
[yCTaHOBKax
000
«AHMapKO».
[TpumeneHue
A30THBIX
bocdopubIx
lyzoOpeHuii B
MECTHOM
CeTbCKOM
[XO3sIHCTBE.

I[P 3

2.4

Oobm1as
XapaKTepUCTHKA
XIMAYIECKUX
piemenToB IVA-
rpynmnel. YTiaepos,
1 KPEMHHUH, U UX
COeTMHEHNUS

1/2

O0BACHATEH 001IHE
BAaKOHOMEPHOCTH B H3MEHEHUHT
CBOHCTB 311eMeHTOB [VA-
IPYIITBI K X COSANHEHHH C
[y4€TOM CTPOEHHS MX aTOMOB.
(XapakTepu3oBath (u3nueckue
M XMMHYECKUE CBOICTBa
MIPOCTBHIX BEIIECTB yIiiepoaa u
KPEMHHS 1 UX COCIMHEHNUIT
(OKCHIOB yriepona, yrolbHOH
KHCIIOTHI, KapOOHATOB, OKCHIA
KPEMHHUsI, KpeMHHEBOH
KUCJIOTBI, CUIIMKATOB),
CIIOCOOBI UX TOTyYeHHUS,
NpUMEHEHHE 1 3HaYCHHE B
TIPUPOJIE ¥ KU3HH YEJIOBEKa.
(OOBSICHATH IPUYNHHO-
CITeICTBEHHYIO CBSI3b!
CTpOEHHE BeIecTBa —

cBOliCTBa — NMpHMEHEHUE — Ha

https://lesson.edu.ru/les

(OcHOBHEIE

son/9ee6fd8e-cc81-
420c-ab3b-
7c5¢3a618bc3

BU/IBI TOIINBA B
[pETHOHE.
3amacs! yris B
obsacTu.
[Tpuponooxpan
HBIE
MEPOTIPHSATHS
mpu
yraeno0brae.
MuHepabl 1
rOpHbIC
[OpOIbI,
conepiane
HEMeTaJUTbl Ha
FOxHOM Ypare.
3amacsl rpadural
B pETHOHE.
Hcnonp3oBanue

1P 4
[P 5

KHCIIOpo/Ia Ha
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MmpuMepax COeIMHEHUN
YTJIEpOia U KPEMHHUS.
Onpexnenarts kapOoHAT- U
CHITMKAT-UOHBI B PACTBOPE.
(OOBSICHATE CYITHOCTD
PKOJIOTHYECKUX MpobIIeM,
CBSI3aHHBIX C HAXOXKICHUEM
[YTJIEKHCIIOTO Ta3a B
OKpYXarolen cpese.
[TonTBep:xaaTe 0COOEHHOCTH
cOCTaBa OPraHUYECKUX
BEILIECTB MIPUMEPAMHU TTPOCTHIX
coelMHeHHH (MeTaH, ITaH,
DTHIIEH, alleTHIICH, STaHOJI,
[JIMLEpHH, YKCyCHas KHCIIOTa),
B3aMOCBSI3b HEOPTaHHIECKHX
COEIMHEHUH yTieposia U
OpraHWYECKHX BEIIECTB.
OnuceBaTh pojb OEIKOB,
PKHPOB U YTJIEBOJIOB B
(DYHKIIMOHMPOBAHUH >KUBBIX
OpraHM3MOB, COCTaB
IIPUPOJHBIX UCTOYHUKOB
[YTJIEBOZOPOIOB, X POJIb B
OBITY ¥ IPOMBIIIUICHHOCTH.
[TpoBOIUTE BEIMHUCICHUS O
[YPaBHEHUSIM XUMHUYECKHX
lpeakuuii. [InanupoBate u
OCYIIECTBIIATH HA MPAKTUKE
XHMHYIECKHE SKCIIEPHMEHTEI,
MIPOBOIUTH HAOTIOACHNS,
InenaTh BEIBOJBI IO
[pE3yJIbTaTaM SKCIIEpUMEHTA
TIpY TIPOBEACHUU
lTabopaTOpHBIX OIBITOB U
MPAKTUIECKUX padoT.
CrnenoBaTh npaBHiIaM
0e3omacHOM paboTHl B
lmabopaTopuu Ipu
MCTIONIb30BAHMH XMMHUECKOH
MOCy bl H 000PYIOBaHHS.
Mcnonp30BaTh MpU
BBITTOTHEHUH yIeOHBIX
BaJaHWil TEKCTHI yueOHMKa,
CIIpaBOYHBIE MaTEPHAIIBI
(ITeproanyecKyro cUCTEMY
XUMUYECKUX 35eMeHToB 1. 1.
MenpeneeBa, TabauILy
[PAaCTBOPUMOCTH KHCJIOT,
IOCHOBaHUH U COJIeH B BOJIE,
PIEKTPOXUMHUECKUHN psil
HATpsHKEHUH METAJIOB)

MPEANPHUATHSIX
UensOnHCcKOM
o0OJtacTu.
CunukaTHas
TPOMBIIIICHHOC
Tb o0acTu
(3aBo XKBU,
«Kemmay,
CricepTckuii
bopdopoBsIit
BaBO)

|AJIKaHBI KaK
TOILIMBO B
[pETHOHE.
IPUPOHBIC
MCTOYHHKHU
[YTJI€BOIOPOIOB
Ha TEPPUTOPHU
o0yracTu.
(DKOJIOrHUeCKHE
MOCIICICTBUS
MCIIOJIb30BAHMUS
[MOJINATHUJICHA B
OBITY,
IPOMBIIIICHHOC
[TH ¥ CEJILCKOM
XO3SIICTBE

IMToro mo 25 |1/4

pasaeny

Pa3znmen 3.

MeTaabl H HX

coeTuHEeHus

3.1 |O6mme cBoiicTBa |4 /- IPackpbIBaTh CMBICI https://lesson.edu.ru/lesMectoposkaern

METALIOB M3y9IaeMbIX OHSITHH U son/9ee6fd8e-cc81- s pyn 4epHBIX
MPUMEHSITE 3TH oHsTHs ipu  [420c-ab3b- [BETHBIX
omMcaHuu cBOMCTB BemiecTs M |/c5¢3a618bc3 METaJIOB Ha
MX npepaiieHuid. OOBICHITH [TEppPUTOpPUU
0011I1e 3aKOHOMEPHOCTH B 00acTH.
M3MEHEHHUH CBOMCTB ['unpo- u
PIIEMEHTOBMETAJIOB U UX MPOMETAILTYPT
CoeTMHEHHH ¢ YUETOM MIeCKHe
CTPOEHHUS X AaTOMOB. IMETO B
[XapakTepu3oBaTh CTpOECHHE [OJTyYeHUSI
METaJIOB, 00IIHe (HhH3HYECKHE [[BETHBIX
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M XMMHUYECKHE CBOMCTBa
IMETaJIJIOB. XapaKTepu30BaTh
oO1re criocoOb! MOMyYeHus
MeTasioB. OnuchIBaTh
CIIOCOOBI 3aIIUTHI METAJUIOB OT
Koppo3uu. CrenoBath
MpaBHIaM Oe301macHON paboTHI
B JTabOpaToOpUy PN
MCTIONb30BAHMN XMMHUECKOM
mocy sl 1 000pyIOBaHHUS.
[Tpon3BOAUTH BEIYHUCICHUS MO
[YPaBHEHUSIM XUMHUYECKHX
[peaKIii, eCIM OWH U3
[PEareHTOB COAEPIKUT MPUMECH.
'Y4yacTBOBaTh B COBMECTHOM
[paboTe B Imape WM TpyIIIe.
Mcnonp30BaTh NpU
BBITOTHEHUH yI€OHBIX
BaJaHUi TEKCTHI yucOHHKa,
CIIpaBOYHbIE MaTEPHAIIBI
(Ilepropmaeckyro cucteMy
XUMUYECKUX 351eMeHToB /1. 1.
MenpeneeBa, TabIUILy
[PACTBOPUMOCTH KHCJIOT,
lOCHOBaHUi! U coueil B Boze,
PIEKTPOXUMHUYECKUHN psll
HApsHKEHUH METaJUIOB)

MeTaIoB
(Menu, IIMHKA,
HUKEJIs) Ha
PEANPUSITHIX
IBETHOH
METaJUTypriK
|Ypaina
(Kapabarr,
KBIIITHIM,

B.Y daneii u
p.).
TepMuueckas
0OpaboTka u
Bakanka
METaJIIOB U
CITaBOB Ha
PEANPUSITHIX
peruona. Llexu
ra’TbBaHUYECKHX
[MOKPBITHHA Ha
MPENPHATUSIX
ropona
(«Temnonpudop

b)

3.2

IBaxkHemme
METAJIBI U UX
COETMHEHMS

16

1/2

O0BACHATEL 001IHE
3aKOHOMEPHOCTH B M3MCHCHUU
ICBOMCTB 2JIEMEHTOBMETAJIJIOB U
MX COCMHCHUH B TPyIIIax C
[y4ETOM CTPOCHHUS MX aTOMOB.
IXapakrepu3oBaTh pu3HIECKUe
1 XMMUYECKHE CBOMCTBA
IIPOCTHIX BEIIECTB METAJIIOB U
MX COeTUHEHHH (OKCHIOB,
CHJIPOKCHIIOB, COJICH),
CIIOCOOBI MX TOTyYEHHUS,
MPUMEHEHHE U 3HAYCHHUEC B
MPUPOIC U KH3HU YETIOBEKA.
'Y cTanaBnuBaTh
MIPUYHMHHOCIIEACTBEHHYIO
CBSI3b: CTPOEHHE BellecTBa —
CBOICTBa — NPHUMEHEHHE — Ha
MpUMepax U3y4aeMbIX
BeriecTB. Pacmo3HaBath ¢
MOMOTIBFO KAYECTBEHHBIX
[peaKkUMii HOHBI METAJLIOB:
IMarHus, KaJbIHsI, ATFOMHHUS,
nuHKa, Kxenesa (1) u xxeneza
(I11), menu (1I). loka3biBaTh
aM(OTEPHBI XapakTep
OKCHIOB ¥ THIPOKCHIOB
QTIOMHHUS U [TUHKA.
[T1aHUPOBATH U OCYIIECTBIIATH
Ha MPAKTUKE XUMUYECKUE
PKCTIIEPUMEHTBI, IPOBOJAUTH
HAOJFOICHHS, IEJIATh BEIBOBI
[0 pe3yJibTaTaM dKCIEPIMEHTa
MPH TPOBEICHUN
lTabopaTOpHBIX OIBITOB U
MpaKTUUECKUX padorT.
CrneoBaTh NpaBUiIaM
Oe3omacHOi paboThl B
ltabopaTopuu pu
MCTIOJIb30BaHUY XHMUYECKON
mocy el 1 000PYIOBaHHSI.
[Tpou3BOIUTE BEIYHCICHHS IO
XIMHUYECKUM YPaBHEHUSIM.
|Y4yacTBOBaTh B COBMECTHOM

https://lesson.edu.ru/les

IMeTabl,

son/9ee6fd8e-cc81-
420c-ab3b-
7c5c3a618bc3

moJy4acMble Ha
MPENPHUATUSIX
[PETHOHA,
oOmacTu ux
MIPUMEHEHUS
(dyTyH, cTanmb
OAO «Meueny,
MMK, Mmuacc,
3naroycr,
CaTtka; MeIb-
IMETa. 3aBOJIBI
Kapabar,

Kb TeIM, IMHK,
KaIMUH, HHIAH
- UL3 u gp.
[Ipumenenue
[IEIOYHO3EMEITH
HBIX METAJIJIOB B
KayecTBe
brrocos,
CTPOUTENBHBIX
MaTepHaoB.
[maK —
aM(OTepHBII
IMeTaJLI,
roJrydyaeMblii Ha
UDLI3.
[Tpumenenue
AJTFOMHHHS B
OBITY 1
TPOMBIIILIEHHOC
ru. BokcuToBbIE
PYIHUKA B
UensiOuHCKOIM
00acTH.

1P 6
P 7
KP MeTamisl u
X COCTUHEHUS
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[paboTe B mape WM IpyIme.
BbicTpanBaTh pa3BEpHYThIE
ITICbMEHHBIE U YCTHBIE OTBETHI
c oropoit Ha MH(POPMALIUIO U3
[yaeOHMKa M CIIPaBOYHBIX
MaTepHaIoB, TPAMOTHO
MCTIONIb30BaTh N3yIEeHHBIH
IMOHATHHMHBIN anmnapar Kypca
XUMHHU

MPOTPAMME

IMToro mo 20 [1/2

pazzneiy

Pa3gen 4.

IXumus u

OKpY:KaoLas

cpena

4.1  [Xumus u 3 |- [XapakTepuzoBaTb poipb xumun [nttps://lesson.edu.ru/lesiCoctas Bo3ayxa [ITorosas

OKpYIKaromias B pa3NUyHbIX cepax son/9ee6fd8e-cc81-  |Ypambckoro aTTecTanus

cpena IMesITenbHOCTH JIFO/IeH, 420c-ab3b- [perroHa,
(OCHOBHBIE BEILIECTBA 1 7c5c3a618bc3 (OCHOBHBIE
MaTtepuarbl, IPUMEHIEMbIC B Barps3HATEIH
PKM3HU COBPEMEHHOTO aT™MOC(epHI.
geroBeka. OOBACHATH YCIOBHS Crioco0bt
(0€3011aCHOTO UCTIOIH30BAHHS OYHCTKH BOJBI 1
BEIIIECTB U XMMUYECKUX ra3000pa3HbIX
[peaKuuii B OBITY. BEIOPOCOB
|AHAJIM3UPOBATh U KPUTHUCCKH [IPOMBIIITICHHBI
OLIEHHBATh HHMOPMALHIO O X TPEeIIPUSATHI
BITUSIHHH [IPOMBILIIICHHOCTH, UensOnHCKa 1
ICEJIbCKOT0 XO351CTBa, UenssOnHCcKOM
[TpaHcIIOpTa U JIp. Ha oGacTh.
COCTOSIHUE OKpY’Karomiei [DKoJOrnYecKue
cpenbl. YMETh OKa3bIBaTh OCIIE/ICTBHS
[EepBYIO TOMOILb TIPH MCII0JIb30BAHUS
XHMHUYECKHX 0XKOTaxX [OJIMATUIICHA B
oTpaBieHusaX. [IpuHUMATH OBITY,
lygactue B 00CYK1eHUI [IPOMBIILIEHHOC
MpoGJieM XUMHUYECKOH U T U CEJIbCKOM
PKOJIOrMYECKOM X034HCTBE
HarpaBJICHHOCTH,
BEICKa3bIBATh COOCTBEHHYIO
MTO3UIHUIO 110 TIPobIeMe U
mpesiaraTb BO3MOXHbIC Ty TH
e¢ pemeHus

Hrtoro 1o 3 /-

pazzneiy

Pe3epBHOE Bpems (3

OBILEE YNCJIO68 [5/7

YACOB I1O
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