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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUHM OCHOBHOTO OOHIEro oOpa3oBaHus (yriiyOJEHHBIN
YPOBEHb) COCTaBIICHA Ha OCHOBE TPEOOBAaHMIA K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHOM MPOTPAMMBbl OCHOBHOTO OOIIETO 00pa30oBaHMsI, MPEACTABICHHBIX
B ®I'OC OOO, c yuetom PpenepanbHOi paboydeil MporpaMMbl BOCIIUTAHHUS.

[IporpaMmma mo xumum pa3paboTaHa C UETbI0 OKa3aHUS METOIUYECKON
MOMOIIIM YYUTENIO B CO3/IaHUU paboyeil mporpamMmbl 0 yueOHOMY MPEIMETY.

[IporpamMma mo xumum Aa€T MpEACTAaBICHUE O LENIX, OOIIeH cTpateruu
oOy4eHMs, BOCIHTAHHMS M pPa3BUTUS OOYYAIOLIMXCS CPEACTBAMH y4eOHOTO
npeaMeTa, OIpeaeisieT 00a3aTeNbHOE MPEAMETHOE COJIEpKaHue, €ro CTPYKTYPY 0
paszgenaMm M TemaM, paclpejieleHHe IO  KjaccaM, PEKOMEHIyeMYIO
MOCTIEIOBATEIBHOCTh ~ M3YYEHHMS] XHUMHHM C  Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTHKM  y4eOHOro  MpoIecca, BO3PACTHBIX
ocoOeHHOCTEW oOywatomuxcsi. B mporpaMMe 10 XUMHU — yYWTHIBAIOTCS
BO3MOKHOCTH Y4YeOHOTO MpeaMeTa B pealu3alu TpeOOBaHUN K IUIAHUPYEMBIM
JUYHOCTHBIM, METaNpPEJMETHBIM M NPEIMETHBIM pe3ysibTaTaM OOYy4YeHUS U B
(OpMUPOBAaHUU OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIBLHOW  JEATEIBHOCTH
00y4JaroIerocs 1o OCBOSHUIO y4eOHOTO COJIePKaHMS.

WN3yyeHne XuMUM Ha ypOBHE OCHOBHOIO 00miero oOpa3oBaHuUs
OpPUEHTHUPOBAHO HA OOMIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOANUMYIO JJIsi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTHUS MHTEIIEKTYaJbHBIX CIIOCOOHOCTEHN U
MHTEpECOB OOydaroluXcsl, Ha MNPOAOKEHHE OOy4eHHs Ha YPOBHE CpPEIHETrO
oOrmrero oOpazoBaHus.

3HaHWE XUMHH CIY)KUT OCHOBOW Ui (OPMHUPOBAHUS MHPOBO33PCHUS
00yJaroIerocsi, ero MpeJACTaBICHUH O MaTepUAIIbHOM €JIMHCTBE MHpPA, BAKHYIO
POJb UTPArOT (OPMUPYEMBIC XUMHUEH MPEACTABICHUS O MPEBPAICHHUSIX SHEPTUN H
BEIIECTB B TIPUPOJIE, O IYTAX PEHICHHs TI00AIBHBIX MPOOIEM YCTOWYUBOTO
pa3BUTHSI YENIOBEYECTBA — CHIPHEBOM, HSHEPreTHUECKOH, IPOJTOBOIHCTBEHHON
npo6JieM, MPoOIEMBbI IKOJIOTHIECKON 0€30IacCHOCTH, MPOOIIeM 31paBOOXPAHCHUS.

N3yuenue xumun:

CHOCOOCTBYET  peanu3alldid  BO3MOXXHOCTEH  UIS  CamMOpa3BUTUS U
dopMupoBaHUs  KYJNbTYpbl  JIMYHOCTH  OOyYarOIIMXCs, WX oOmed
(GYHKIIMOHATBHON TPAMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHHE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcs, HaBBIKOB WX CaMOCTOSITENbHOM  y4eOHOW  AesITenhbHOCTH,
AKCIIEPUMEHTATBHBIX W HCCIEAOBATEIbCKUX YMEHUH, HEOOXOIUMBIX Kak B
TIOBCETHEBHOM KU3HHU, TaK M B MPOPECCHOHATHHON ACSITENFHOCTH;



3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAeT OCHOBBI
MPEICTaBIICHUN O €TUHCTBE MPUPOJIBI M YEIOBEKA, SIBISICTCS KIFOYEBBIM STAIllOM B
(bopMUpPOBAaHUY E€CTECTBEHHO-HAYYHON TPaMOTHOCTU 00YYarONuXCsi;

crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTeCTBEHHO-
HAyYHBIM 3HaHUSM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIA]] B DKOJIOTHYECKOE
oOpa3zoBaHre 00yUYaIOIIUXCS.

Jlanubpie HampaBlieHUs B OOyYE€HHU XUMHUU OOECTeUMBAIOTCS CIEIUPUKON
colepKaHUsl TpeAMeTa, KOTOPBIM SBISETCS MEJaroruyeckd aaanTUPOBAHHBIM
OTpaXEHUEM OMPEJICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbIN Kype XMMUU OCHOBHOI'O 00IIEro oOpa3oBaHUs OpUEHTHUPOBAH
Ha OCBOCHME OOYYarOUUMUCS CUCTEMbI MEPBOHAYANBHBIX MOHATHUI XUMHUH, OCHOB
HEOPTraHWYCCKON XUMHUHU, OCHOBOIOJIATAIONINX IPEJCTAaBICHUN OOIICH XUMUU H
OTJICTbHBIX 3HAYUMBIX MIOHATUHA OPTaHUYECKON XHUMHUH.

CtpykTypa coiepKaHus MPOrpaMMbl MO XUMHUU CPOpPMUPOBAHA HAa OCHOBE
CUCTEMHOTO Toaxoaa K e¢ m3ydeHuro. Cojep’kaHHWe CKJIAABIBACTCS U3 CHCTEMBI
MOHATHH O XUMHUYECKOM JICMEHTE U BEIIECTBE U CUCTEMBI TIOHATHH O XMMHUYECKOM
peakmuu. O0e ATH CHCTEMBbI OPTaHM30BAHBI MO TMPHUHIUITY IOCIEAOBATEIHHOTO
pa3BUTHS 3HAHWK HA OCHOBE TEOPETHUCCKHUX MPECTABICHUIN pa3HOTO YPOBHSI:

ATOMHO-MOJICKYJIIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepunomnueckoro 3akoHa .M. MeHeneeBa kKak OCHOBHOI'O 3aKOHA XMMUU;

YUCHHUS O CTPOSHUU aTOMa M XUMUYECKON CBSI3U;

IIPeICTaBICHUN 00 ICKTPOIUTHICCKON AUCCOIMAIINH BEIIECTB B pacTBOpax;

0 XUMHUYECKON KMHETHKE M TEPMOJMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKECHBI SMIUPUYCCKU TTOTYyUCHHBIC
dakTtel. TeopeTndyeckre 3HAHUS PA3BUBAIOTCS MTOCIIEIOBATEIHFHO OT OJHOTO YPOBHS
K JApyromy u o00ecCleuuBaloT OOy4aromMuMCs BO3MOXKHOCTb OOBSICHATH U
IPOTHO3UPOBATh CBOWCTBA, CTPOCHHE W OOJACTH TMPAKTHYECKOTO MPUMEHCHUS
M3Y9aeMbIX BEIICCTB.

OcBoeHue coaepXaHUs TMPOTPAMMBI 10 XHUMHH  TPOUCXOJUT C
UCIIOJIb30BAaHUEM 3HAHWW W3 paHEe M3YYCHHBIX YYEOHBIX MPEAMETOB:
OKpYXalomuid Mup, OWosiorus, (usnka, MareMarhka, reorpadus, TEXHOJOTHS,
UCTOPHSL.

[IporpamMma ocHOBHOro o0mero oOpa3oBaHuA TO XUMHUHU (YrIIyONEHHBIN
ypOBEHb) OpHMEHTHpPOBaHA HAa COXpaHEHHE (PYyHIAMEHTAJIBLHOTO XapakTepa
oOpa3zoBaHus, crnenuPuku ydeOHOro mpeaMeTa W OO0CSCICUYCHHE YCICITHOTO
oOydeHHs Ha CIEyllIeM ypoBHE oOpa3oBaHus. B mporpamMme 1Mo XUMUU
peanu3yercsl pa3BUBAIONIAS M MPAKTHYECKas HAMPaBICHHOCTh OOyYEHUS XUMUH,
mubdepenimanus  o0ydeHHUs,  BKIIOYAIONas  MOpPOPWIbHYIO  MOJATOTOBKY



oOyyarolmuxcs M TOCIEAYIOUIee CaMOOIpeAe/ieHHe B BbIOOpPE HAlpaBiICHUS
oOy4eHus B Ipo(UIBHBIX KJIaccax.

VYrinyOnéHHoe  U3ydeHHe XMMHMM  CIIOCOOCTBYET  pealiM3allud  3ajad
po¢heCCUOHATILHOM OpPUEHTAIIMU U HAIIPaBJIEHO HA MIPEI0CTABIEHNE BO3MOKHOCTH
KaXJ0My O0Oy4YarIleMycsi MpOSIBUTh CBOU HHTEIJIEKTYyaJbHbIE U TBOPYECKHE
CIIOCOOHOCTH TpPU  U3YYEHUH YYEOHOro TMpeAMeTa, HeoOXOIuMbIe IS
IPOJIOJIKEHUsT 00pa30BaHMs U TajbHEUIEH TPYAOBON A TENHHOCTH.

[Iporpamma 1o xumuu (yrayOn€HHBIN YpOBEHb) MpeIHA3HAUEHA IS
UCIIOJIb30BaHUSI B 00pa30BATEIbHBIX OPraHU3alUsAX, PEaTU3yIOUIUX MPOTPAMMBI
muddeperimpoBanHoro (yrryonaéHHOro, NpOo(PMIBHOTO) H3yYEHHs] OTACIbHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMUs.

OOpa3oBaTenbHble (PYHKIIUM XUMHUHU, U3y4aeMOM Ha YIIIyOJIEHHOM YPOBHE,
peanu3yroTcsl B mpouecce GopMUPOBAHUS 3HAHUH OCHOB XMMHYECKOW HAyKH Kak
00J1aCTH COBPEMEHHOT0 €CTECTBO3HAHMS, O0JIACTU MPAKTUYECKON NEeATEeIbHOCTH
YyelloBeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyJbTYypbl. 3ajaya y4deOHOTO
npeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBI XUMUYECKUX 3HAHUM — BaXKHEUIITUX
(akToB, MOHATUH, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUM, TOCTYIHBIX 0000IIEHHI
MUPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B MPUOOIIEHWH K HAYYHBIM
METOJIaM T[O3HaHUS TMpPU HU3YYEHUM BEUIECTB W XUMHUYECKUX pPEaKLuH,
(opMHUpPOBaHUU W Pa3BUTHM MO3HABATEIbHBIX YMEHUH U CIIOCOOOB JEATEIBLHOCTH
U UX T[PUMEHEHHH B Y4eOHO-NO3HABATEIBHOM M Y4eOHO-MCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OCBOCHHUM NPAaBWIJI 0€30MacHOr0 OOpalieHusi C BELIECTBAMHU B
NIOBCETHEBHOM KU3HH.

Lenu nzydeHus: XUMUU OTPaXKar0T HAMPABIEHHOCTh 00YUYEHHs HA Pa3BUTHE U
CaMOpa3BUTHUE JIMYHOCTH, (OPMUPOBAHUE €€ UHTEIUIEKTA U OOLIEH KYIbTYpHI.

N3yyeHne XMMHUM HAPaBJIEHO Ha JOCTHKEHUE CIEAYIOLUIUX LIEeTIEeH:

dopMupoBaHHUE UHTEIJICKTYyaJbHO PpA3BUTOM JUYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PEIICHUM,
CIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSAM KU3HMU;

dopMupoBaHuE  CHUCTEMBbl XMMHUYECKHMX 3HAHUH KAk  KOMIIOHEHTa
€CTECTBEHHO-HaYYHON KapTHHBI MUpPa, KaK OCHOBBI JUIsl TOHUMAHUS XUMHUYECKOU
CTOpPOHBI ABJICHUI OKPYKAIOIIEr0 MUPA, OCBOEHUE S3bIKA HAYKH;

npuoOIIeHrne OOyJaronmmxcsi K CaMOCTOSTEIbHOW IMO3HABATEIIbHOW W
UCCJIEIOBATEIbCKOM  JIEATEIBHOCTH, K  HAydyHbIM  METOAaM  IIO3HaHWI,
(opMupOBaHHE MOTUBALIMU U PA3BUTHE CIIOCOOHOCTEN K U3yUEHUIO XUMUU;

dopmupoBanue  oOmiet  QYHKIHMOHATBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBICHATH U OLIEHUBATh SIBICHUSA
OKPY’KaIOILIEr0 MHUpPA, UCIHOJb3Yys 3HAHUS U OIBIT, MOJyYECHHbIE NPU H3yUYEHUU



XUMUH, TPUMEHSITh HMX MPU PEIICHWH MpoOJIeM B TOBCEAHEBHOW >KU3HU U
TPYJOBOU JAEATEIBLHOCTH;

pa3BuTHE y OOydYaronmuxcs HHTEpeca K H3y4YeHHI0O XUMUU U chepam
NESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBAIUS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIS U HAMPABICHHOCTH JAAIbHEHUIIIET0 00yUYeHUS;

OCO3HAHHUE [IEHHOCTU XMMUYECKUX 3HAHUW B KU3HHU YEJIOBEKA, MOBBLIIICHHUE
YPOBHSI HKOJIOTHYECKON KYyJIbTYypbl, HEMpPUSTHE JEHCTBUN, MPUHOCAIIUX BpE.
OKpYXaIoIlel Cpeie U 310POBbIO JIHOJICH;

npuoOpeTeHre 00Yy4arolMMUCS OMbITa CaMOIMO3HAHUS, KIIOUEBBIX HaBBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOIMMBIX JIJISl PA3JIMYHbBIX BUIOB JEATEIHHOCTH.

Ha yrny6nénnoe nsyuenue yueOHOro npeamMera « XuMus» oTBoAUTCS 1o 136
yacoB B 8 u 9 kiaccax (4 daca B HeHIEN0), TO €CTh 2 yaca B HEJEII0 3a CYET
oossarenpHor yacth OOII OOO wm 2 wyaca 3a cuér yactu OOII OOO,
dbopMupyemoii ydyacTHUKaMU 00pa3oBaTesibHbIX OTHOIIEeHHH. Bcero 272 yaca 3a
JIBa rojia 00y4eHusl.



COJEPKAHUE OBYUYEHUA
8 KIIACC

IlepBoHayaibHbIe XUMUYECKHE MIOHATHS

XuMus — BakHas 00JIaCTh €CTECTBO3HAHUSA U MPAKTUYECKOW JESATEIHHOCTU
yenoseka. [Ipeamer xumun. Pons XuMuM B KU3HMU 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U Pa3BUTHUSI XMMHUHU. XUMHUS B cUCTeMe Hayk. Tena u
BellecTBa. PU3MYECKME M XUMUYECKHME CBOMCTBA BEIIECTB. ArperatHble
COCTOSIHUA BewlecTB. [IOHATHE O TEOPETHYECKMX M HSMIIUPUYECKUX METOAAX
NIO3HAHUSI B €CTECTBEHHBIX HayKax. lIpeacTaBineHuss 0 HaydyHOM IIO3HAaHUU Ha
AMIIMPUYECKOM YpOBHE: HAOIIOJICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIMPOBAHUE,
BblunciieHue. [IpencraBineHuss 0 HaydyHOM MO3HAHUM HA TEOPETUUYECKOM YPOBHE:
Hay4yHbI€ (aKThl, MpoOIEeMa, TUIIOTE3a, TEOPHS, 3aKOH.

A3pik xuMuu. MIcTOUHUKM XUMHYECKON HH(pOopMaIuu.

[Tonartue o meromgax paboOThl ¢ XMMUYECKMMHU BemectBaMu. OO0opyoBaHUE
IIKOJILHOM XUMHUYECKOM Jabopatopuu. I[IpaBuna Oe3omacHoro oOparieHus ¢
BELIECTBAMU U JIA0OPATOPHBIM 000PYA0BaHUEM.

Hucteie BemecTBa U cMecu. lIpuponHbie cMecu: BO3IyX, NPUPOIHBIN ras,
He(Th, MPUPOAHBIE BOJIbI, TOPHBIE MOPOABI U MUHEpaJbl. [IOHSITHE O TOMOTEHHBIX
U TeTeporeHHbIx cmecax. CrnocoOwl pa3aeneHus cMeceil. O4ncTKa BEIIECTB.

BemectBa u xumuueckue peakuuv. ATOMBI M MOJICKYJbl. XUMHUYECKHE
37eMeHThl. CMMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpOoCThie M CHOKHBIE BENIECTBA.
Meramnsl U HeMeTaJUibl. BemectBa MOJEKYISIPHOTO W HEMOJIEKYJISIPHOIO
CTpPOEHHUS.

Xumnueckast ¢opmysa. BajaeHTHOCT, aTOMOB XHUMHYECKHX 3JEMEHTOB.
3aKoH MOCTOSIHCTBA cocTaBa BenlecTB. OnpesielieHUe BalGHTHOCTU 3JIEMEHTOB 10
dopMynam OMHApHBIX COEAMHEHHH W cocTaBieHue (QopMysl OHHAPHBIX
COCAVMHEHUNW MO0 BAJIEHTHOCTH 7HyieMeHTOB. OTHOCHUTENIbHAsE aTOMHasi macca.
OtHOcuTEeNnbHAST MOJIEKYJIsSIpHAas Macca. MaccoBas 107151 XUMHUYECKOTO 3JIEMEHTa B
coenuaennn. HaxoxxneHue nmpocTeiieid popMyIibl BEIecTBa MO0 MacCOBBIM JIOJISIM
3JIEMEHTOB.

KomuectBo BemectBa. Moiib. MonsipHas macca. B3auMocCBsI3p KOITMYECTBA,
MacChl W 4YHCJIa CTPYKTYPHBIX €IWHHWII BemecTBa. PacueTsl 1o QopMynam
XMMHYECKUX COEIMHEHUMU. MonspHas macca cMecu BemecTB. MonbHas 0
XUMHUYECKOTO dJIeMEHTa B coenuHeHuH. HaxoxaeHue mpocreiimeid (GopMyibl
BEILIECTBA [0 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Ou3nYeCKne U XUMUYECKUE SBJICHHS. XUMUYECKasl PEaKUHs U €€ MPU3HAKHU.
VYcnoBus npoTeKaHUs XUMHYECKUX PEeaklvil. 3aKOH COXpPAHEHHsI MacChl BEILIECTB.
AToMHO-MonekynsipHass Teopus. KuzHb u gestenbHocTh M.B. JlomoHocoBa.



XUMHUYECKUE ypaBHEHUS. THUIIBI XUMUUECKUX PEAKIUN (COETMHEHHUS, PA3JIOKEHNUS,
3aMenieHus, oOMeHa). PacueTsl 1o XUMHUYECKUM YPaBHEHHSIM.

OKCINEpUMEHTAIBHOE M3YY€HUE BEIIECTB W SBJICHUI. 3HAKOMCTBO C
XUMHUYECKON TIOCYJIOM, ¢ MpaBWwiiaMu pabOThl B JIabopaTopuu M TpUEeMaMHU
oOpamienusi ¢ JsaboparopHbiM  oOopynoBaHueM. V3ydenume u omnwmcanue
¢u3nuecknx CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB — METAUIOB H
HemetaiuioB. HaOmionenue Qusmueckux (MiaBieHUE BOCKA, TassHUE JIbJa,
pacTUpaHue caxapa B CTYIKe, KUIIEHUE U KOHACHCAIMS BOJbI) M XUMHUYECKHX
(ropeHue cBeuH, MPOKATMBAHWE MEIHOW MPOBOJIOKU, B3aUMOJIEHCTBUE COJBI WIIH
Mela C COJSTHOM KuciaoToi) siBiaeHuil. O3HakomiieHWe ¢ oOpasllaMH BEIIECTB
konuuectBoM | Monb. HaOnrogeHue u  onucaHue TPHU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakluil (pa3ioxkeHue caxapa, B3aUMOJCHCTBUE CEPHON KHUCIOTHI C
xJjopugoM Oapus, TOJydeHHE U pasziokeHue ruapokcuga wmeau (1) mopwu
HarpeBaHuM, B3auMojencTBue xene3a ¢ pactBopoM conu meau (l1). Usyuenue
Ccroco0OB  paszzelieHuss cmeced (C  TMOMOIIbIO MarHuTa, (QUIbTPOBAHUE,
BbINIapUBaHUE, JUCTUIIISALUSA, XpoMaTorpadus), IpoBeIeHUe OYUCTKU MOBAPEHHOMN
conu. HabmroieHue u onucaHue OMbITOB, WUIIOCTPUPYIOMIMX 3aKOH COXPaHEHMS
MAacCBhl.

BaskHeilimme npeacTaBuTe I HEOPraHU4eCKNX BellecTB

[IpencraBnenns o razax. Bo3gyx — cMmech ra3oB. CocTaB BO3ayxa. 3aKOH
ABoragpo. Monsipubiii  00béM razoB. OTHOCHUTENbHAs IUIOTHOCTh Ta30B.
OrnpeneneHne OTHOCUTEILHONU MOJICKYJISIPHOW MacChl ra3000pa3HOro BEHIECTBA MO
U3BECTHOM OTHOCUTEIBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHHWS Ta30B IMpHU
XUMHUYECKUX PEAKIUX.

Kucnmopon — snemeHt m mpocrtoe BemecTBo. HaxoxaeHue kuciopona B
npupoze, GU3nYecKue 1 XMMUYECKHE CBOMCTBA (PEaKLIUMU TOPEHUS U OKUCIICHUSA).
[Ipoueccsl okucneHuss B xuBod mnpupoae. Oxcuabl. IIprMeHeHHe KucIoOpoa.
CriocoObl Moy4yeHus: KUCiI0po/ia B 1ad0paToOpuu U NPOMBIILIEHHOCTH. [1oHsATHE O
karanuzarope. KpyroBopor kucinopoxsa B mnpupoge. O30H — auioTponHas
mMomudukanus Kuciaopoaa. O30HOBBIA CJIOH, €ro 3HAYeHHE [UIS JKUBBIX
Opranu3MoB. Pa3pyiienue 030HOBOTO Ci0s1.

TernoBoit 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXMMHUYECKHE ypaBHEHUS,
3K30- U 3HJOTepMHUYECKHE peakuuu. TormBo. Vcronp3oBaHue yris u MeTaHa B
Ka4yecTBe TOIIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM ¢ dekre.

Bomopon — asnemeHnT M mpocroe BemecTtBo. HaxoxkneHuwe Bomopona B
npupojie, (uU3MYEeCKHUe M XHUMUYECKHE CBOMCTBAa, NPUMEHEHHUE, CIOCOObI
nosiyueHus. [lonsitue o kuciorax u cosix. Mcnonp3oBaHue BogopoJa B Ka4eCTBE
TOTUINBA.



Bona. ®usnueckue cBoucTtBa BOAbl. Boma kak pactBoputenb. PacTBopsl.
HaceolllleHHBIE M HEHACBIIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
@dakTopbl, BIUAIONINE HA PACTBOPUMOCTb TBEPHABIX W Ta3000pa3HbIX BEIIECTB.
CriocoObl BbIpakKeHHUsS] KOHIIEHTPAIIMKM PACTBOPOB: MaccoBasi J0Jisi pacTBOPEHHOTO
BEILIECTBA, MOJSIpHAs KOHUEHTpauus. Poib pacTBOpoB B MpHUPOJE M B KU3HU
YeJI0BeKa.

Xumuueckue cBoWcTBa BoJbl. [loHsitue 00 ocHoBanusx. Ilonstue 006
uHauKaTopax. KpyroBopoT BoIbl B NpHUpOJE. 3arpsA3HEHUWE MPUPOJIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJI.

Knaccudukanusa neopranmdeckux coenuHenuit. Oxcuppl. Kiaccudukanms
OKCUJIOB:  coseoOpa3yronie  (OCHOBHBbIE, KUCIOTHbIE, aM{QOTEepHbIE) U
HecosieoOpasyrone. MexayHapoaHass HOMEHKIJIATypa OKCHJIOB. TpuUBHAIbHBIC
Ha3BaHUs OKcui0B. Du3nueckue U XapakTepHbIE XUMUUYECKHUE CBOMCTBA OKCHIOB
(B3auMOJICICTBUE C BOJIOM, C KUCIOTAMU U OCHOBAHUSIMH, C IPYTUMHU OKCHUIAMHU).
[Toyuyenue okcUIOB.

[loHsiTHE O TUAPOKCUIAX — OCHOBAHUSAX M KHUCIOPOJACOJEPKAIIUX KUCITOTaX.
Kucnorel. Knaccuduxanuss xucior. MexayHapo/iHass HOMEHKJIATypa U
TPUBUAJIbHBIC Ha3BaHUS KHUCIOT. DUBMYECKHE U XUMUUYECKHE CBOWMCTBA KHUCIIOT
(B3aMMOICHCTBUE C METaIaMH, C OKCHUJaMU METaJJIOB, OCHOBAHUSIMU U COJISIMU).
Pan aktuBHocTM MmetaiuioB H.H. bekeroBa. Ilomydenne kucnor. Kucimorel B
puUpo/Jie, TPUMEHEHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Kiaccudpukanuss OCHOBaHM: IIENOYM U HEPACTBOPUMBIE
OCHOBaHUsI. MexTlyHapo/iHasi HOMEHKJIaTypa OCHOBaHUM. TpuBHaIbHbIE HA3BaAHUS
ocHoBanui. Illemoum, ux cBOMCTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHAAMHU,
KHCJIIOTAMH M COJISIMH) U crocoObl monydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOMCTBA (B3aMMOJIEHCTBUE C KUCIOTAMHU) U CIIOCOOBI NOJTy4YeHUsI. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX THUAPOKCHIAX (HA TPUMEPE TUAPOKCHUIIOB IMHKA M
AJTIOMUHHMS ): XUMHUYECKHUE CBOMCTBA (B3aMMOJICHCTBHE C KUCIOTAMHU U IIETIOYaAMH )
U TIOJTyYECHHUE.

Conu  (cpemHue, KuUCIble, OCHOBHBIE, JBOWHBIE). MexayHapoHas
HOMEHKJIaTypa cosiell. TpuBnanbHble Ha3BaHus cosie. Dusnueckue u
XapakTepHble XMMHUYECKHE CBOICTBA Ha mNpumepe cpeaHux coiiei. Ilomyuenue
COJIEH.

I'eneTnyeckas CBsI3b MEXY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUN.

DKCIEpUMEHTAIIbHOE U3YUEHUE BEILIECTB U SIBJICHUI:

KOJIMYECTBEHHOE OIPEJIEIICHUE COAEPKaHUSI KUCIOpOAa B BO3/IYXE;

MoJIy4eHHe, CoOnpaHre, pacrio3HaBaHHWE U U3YUCHHE CBOMCTB KUCIOPO/IA;

HAOJIFOJICHUE B3aUMOJICUCTBUSI BEIHIECTB C KHUCJIOPOJAOM M YCJIOBHM
BO3HUKHOBEHUS U MPEKPAILECHUS TOPEHHUS;



03HAKOMJICHHUE C 00pa3IiaMy OKCHUJIOB M OMMMCAHUE UX CBOMCTB;

MOJIy4eHHe, COoOMpaHue, paclo3HABaHME W H3yYEHUE CBOWMCTB BOJOpPOJIA
(ropenue);

B3anMojielicTBrEe Bogopoaa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOCHHOCTEM pAcCTBOPEHMsI BEIIECTB C  Pa3IMYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHHE PACTBOPOB C OINPEIEIECHHON MACCOBOM 10JIEH PACTBOPEHHOIO
BEILIECTBA;

IPUTOTOBJIEHUE PACTBOPOB C OMNPEIECICHHON MOJSPHON KOHILIEHTpaluen
PacTBOPEHHOIO BEIIECTBA;

B3aMMO/ICHCTBHE BOJIbI C METAJUIAMH (HAaTPUEM U KaJbLIUEM);

orpeJielieHre pacTBOPOB KUCIIOT U 1IEJI0YEH ¢ MOMOIIbIO HHIANKATOPOB;

UCcleIoBaHue 00pa3lioB HEOPTAHUUECKUX BEILIECTB PA3IMYHBIX KJIACCOB;

u3ydeHue B3aumoecTBust okcuaa meau (l1) ¢ pactBopoM cepHON KUCTOTHI,
KHUCJIOT C METAJUIAMU, PEAKIIMI HEUTPATU3aLlNY;

MOJIydEHUE HEPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO MeTajlia
JIPYTUM U3 pacTBOPA COJIH;

B3aUMOJICHCTBHE TUIPOKCU/IA IIMHKA C PACTBOPAMH KUCIIOT U IIIeJI0UEH;

pelieHue HKCIEPUMEHTAIbHBIX 3afad 1o TeMe «OCHOBHBIE KJIACChI
HEOPTraHUYECKUX COCAMHEHUI.

Ilepuoanuecknii 3axkoH u Ilepuoguueckasi cucreMa XHMHYECKHX
jemeHnTOB /I. . MeHeneeBa

Crpoenue aToMoB. XuMuueckasi cBs3b. OKUCIUTEILHO-BOCCTAHOBUTEIbHBIE
peaKLMH.

[lepBble TOMBITKK KiIaCCU(PUKAIIMM XUMHUUYECKUX dJEeMEHTOB. [loHsiTHE O
rpymnmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: IIEJIIOYHBIX U IIEJI0YHO3EMEIbHBIX
MeTajlax, Tallor€HaX, WHEPTHBIX (OJaropoJHbIX) razax. OJEMEHThI, KOTOpHIE
00pa3yroT aM(poTepHbIE OKCUJIBI U TUAPOKCHUIBI.

[lepnonnueckuit 3aKOH. OTkpeITHE Ilepnognueckoro 3aKOHa.
[lepuonnueckas cucrema xumudeckux asnemeHroB [l WM.  Mengeneena.
Kopotkoneprnoanass u muHHOMEepuoaHas (opmer Tabmuiel «llepuogmaeckas
cuctemMa xuMmuueckux aiemeHToB /. 1. Menneneesay. [lepuonsl u rpynisl (A- u
B-rpynmsr).

Crpoenue aromoB. CoctaB aTOMHBIX sjaep. M3orombl. PagnoakTHBHOCTS.
DNEeKTPOHBI. JJNEKTPOHHAA OpOUTadb. DHEPreTUYECKHE YPOBHH U TOJYPOBHHU
atoma: S-, P-, d-opOurtamu. DJEKTPOHHBbIC KOHMDUTYpPALUH U IJICKTPOHHO-
rpaduueckue Gopmynbl aToMOB. (DU3NYECKHUI CMBICT MOPSAKOBOTO HOMEpa,
HOMEpa MepHroJia M rpymibl daeMeHTa. CTpOCHHUE AIEKTPOHHBIX 0007I0YeK aTOMOB
nepBbix 20 xumuueckux 31aeMeHToB [lepuoanueckoii cuctemsl 1. 1. Menneneena:



pacipeielieHUe 3JIEKTPOHOB MO JHEPreTUYECKMM YPOBHSAM, IMOJYPOBHSM |
opoutansm. Ouszndeckuit cmpic [lepuoanyueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS pajudyca aTOMOB XHMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TpylnmaM H I[EPUOJIAM.
N3menenne KHUCJIOTHO-OCHOBHBIX CBOMCTB COCJIMHEHUN XMMHUYECKHX BJIEMEHTOB B
nepuojiax M rpynmnax. XapakTepUCTUKAa XHUMHUYECKOTO JJIEMEHTa MO €ro
nojoxenuto B llepuoanueckon cucreme JI. 1. Menneneena.

3nauenue [leproanueckoro 3akoHa u [lepnoaAM4ecKo CUCTEMbBI XUMHYECKUX
BJIEMEHTOB I Pa3BUTHA Hayku W TpakTuku. [[. M. MeHneneeB — y4deHbId H
rpaXaHUH.

DIJIEKTPOOTPUIIATEIIBHOCTh XMUMHUYECKUX DJIEMEHTOB. XHUMHUYECKas CBS3b.
Buapl XxMMuYeckoil CBSI3M: KOBAJEHTHAs TOJSIpHAsl CBSI3b, KOBAJICHTHAs
HEToJIsIipHasl CBSI3b, MOHHAs CBA3b. MexaHU3Mbl 00pa30BaHUsI KOBAJICHTHOM H
WOHHOM CBS3U. DJEKTPOHHBIE W CTPYKTypHBIE (popMyinbl BemiecTB. KaThoHbl U
AHUOHBI.

Kpucrannuueckue u amopdHbie BemiecTBa. THUIBI  KPUCTALIUYECKHUX
pELIETOK: MOHHAS, aTOMHAs1, MOJIEKYJISIPHAA M UX XapaKTEPUCTUKHU.

Crenenb okucieHus. OmnpeneneHrue CTENEeHEH OKUCIECHHS aTOMOB B
OMHAPHBIX COCJIMHCHHUSAX. OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIC peaKunm.
[Ipoueccel OKHUCIEHHMS W BOCCTAHOBJIEHHS. OKHUCIUTENIN W BOCCTAHOBUTEIM.
CocraBneHne ypaBHEHUM MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN U
paccTaHoOBKa B HUX KO3((UIIMEHTOB METOJIOM JIEKTPOHHOTO OajiaHca.

DKCNEPUMEHTAIBHOE U3YUEHUE BEIIECTB U SABJICHUM:

03HAaKOMJICHUE ¢ 00pa3liaMyd METAJJIOB U HEMETAJIOB;

MOJEIMPOBAHUE CTPOCHUA MOJIEKYJ IPHU IOMOIIA PHUCYHKOB, MOJIEIEH,
AJEKTPOHHBIX U CTPYKTYPHBIX (POPMYT;

MIPOBEJICHUE  OMNbBITOB, WUIKOCTPUPYIOIIUX  NPUMEPBl  OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PeaKIuil (TrOpeHHe, peakIuu pa3iokKEeHUs, COCTMHECHMUS).

MexknpeaMeTHbIe CBSA3H

Peanuzanusi mMeXnpeAMETHBIX CBsI3€M MpH HM3yYEHHMM XUMHM B 8 Kiacce
OCYILECTBIISIETCSL YEpPEe3 HCMOJIb30BAHUE KAK OOIIUX €CTECTBEHHO-HAYUYHBIX
MIOHATHUH, TaK U MTOHATUH, IPUHSATHIX B OTAEIbHBIX €CTECTBEHHBIX HAayKaX.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: ABJICHHUE (TIpOIlecc), HAy4HbIN (aKT,
TUIIOTE3a, TEOpHs, 3aKOH, aHali3, CHUHTE3, KilaccH(uKamus, NepHOIUIHOCTD,
HaOII0/IeHHEe, SKCIIEPUMEHT, MOJICITUPOBaHUE, U3MEPEHUE, MOJICITb.

®dusnka: SBICHHUS MNPUPOABI, (U3UYECKHE SBIICHHS, BEIICCTBO, TEJO,
bu3nuYecKkre BEIWYWHBI, CIAWHUIIBI H3MEPEeHHs, O0O0BEM, Macca, arperaTHbIC
COCTOSIHHE BEIIECTBA, aTOM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, MOJICKYJa,



CTPOEHHWE Ta30B, KUJIKOCTEH U TBEPABIX (KPUCTAJUTMUECKUX) TEJ, AIEKTPHUUCCKUI
3apsl, KOJIMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, hoTtocunTes, mporecchl 0OMeHa BEIIECTB.

l'eorpadusi: armocdepa, ruapochepa, MUHEpATbI, TOPHBIE MOPOIbI,
MOJIE3HBIE HCKOTIAeMbI€, TOTTMBO, BOJIHBIE PECYPCHI.

TexHonorust: TexHOcdepa, MPOU3BOACTBO, XMMHUECKHE TEXHOJIOTHH, CBIPHE,
KOHCTPYKITMOHHBIE MaTepHAIIbI.

9 KUIIACC

BemecTBo U XUMHYECKasl peaKkuust

[loBTOpeHue u yriyOieHre 3HaHUN OCHOBHBIX pa3lieloB Kypca 8 Kiacca.
Ctpoenne aromoB. CBoilcTBA aTOMOB  XHMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHbBIE U Kau€CTBEHHBIE XapaKTepUCTUKHU (pamuyc,
AJIEKTPOOTPUIIATEIIHHOCT, SHEPrus MOHU3AIINN). [TocnenoBaTenbHOCTh
3al0JIHCHUST DJICKTPOHHBIX OpOUTAlIe aTOMOB MalbIX MepuooB. OCcoOOEHHOCTH
3alOJIHEHUSI  DJIGKTPOHHBIX ~ OopOuTajell  aroMOB  OOJIBIIMX  TIEPHOJIOB.
[lepuoguyeckass cuctemMa XHMHUYECKHUX DJEMEHTOB B CBETE MPEACTABICHUU O
ctpoeHuu artoma. CTeneHb OKHUCJICHUS U BaJeHTHOCTh. lIpeacraBienue o
NEePUOANUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX AJIEMEHTOB
(37EKTPOOTPHULIATENIBHOCTD, OKHCIIUTENIbHO-BOCCTAHOBUTEILHbIC CBOMCTBa,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U THJPOKCUIOB) OT CTPOEHUS aTOMA.

Crpoenue BemiecTBa. BelectBa B TBEpAOM, XKHUIKOM M Ta3000pa3HOM
COCTOSIHUU. Buabl XMMHYECKOW CBSI3U: HMOHHAs, KOBAJICHTHas (HEMOJspHasi,
NoJIApHasA); OOMEHHBII W JOHOPHO-aKUENTOPHBIA MEXaHW3M O0Opa30BaHUS
KOBAJIEHTHOU CBSI3U.

MexxMoneKysipHble B3auMOJIEHCTBUS (BOAOpPOJHAsE CBs3b, CWibl BaH-nep-
Baannca). Tunbl KpUCTALIMYECKUX PEUIETOK — aTOMHAsi, MOHHAs, METaJUTM4YecKas,
MOJICKYJISIpHAsl — 1 OCOOCHHOCTH WX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUIIa KPUCTAJUIMYUECKOMN PEIIETKU U BUIa XUMUYECKON CBSI3H.

OcCHOBHbIE ~ 3aKOHOMEPHOCTH  NPOTEKAHHUSI ~ XUMHUYECKUX  PEakIuil.
Knaccudukaiys XuMUYECKUX PEAKIUN 10 PAa3THYHBIM TpH3HAKaM (110 YUCIY U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BEMIECTB, MO TemiIoBoMy 3¢dexTy, o
U3MCHECHHIO CTETICHEW OKMCICHUS XUMHUYECKUX DJIIEMEHTOB, IO 0OpAaTUMOCTH, IO
YYaCTHIO KaTaau3aTopa, 0 arperaTHOMY COCTOSIHUIO PEarupyrolyx BEIECTB).

DJIeMEHTbl ~XMMHYECKONM TEPMOJMHAMUKHU. ODHEPreTuka XUMHUYECKHUX
peakiuii. TermnoBoit >(pdekT XuMHUYECKOW peakIuu. IK30- U SHIOTCPMHUUYCCKHE
peakuuu, TEepPMOXMMHUYECKUE YypaBHEHHMS. 3akoH lecca W €ro CleacTBUS.
Brruncnienns o TepMOXUMHUYECKUM YPABHEHUSIM.



[ToHATHE O CKOPOCTM XUMHYECKOM peakUuH. 3aKOH JIEUCTBYIOUIUX Macc.
@akTOphl, BAUSIONIME HA CKOPOCTh XMMHYECKON peakiuu. DHEPTHsl aKTUBALUU.
[Tonsitue o karanuze. GepmenTtol. UTHrUOUTOPHI.

[Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonstue o
XAMUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcinoBus cMmemieHus
XUMHYECKOro paBHOBecHs. (DakToOphl, BIHUSIOMIME HA COCTOSHHE XUMHYECKOIO
paBHOBecus. [IporHo3upoBaHHE€  BO3MOXHOCTA  MPOTEKAHUS  XUMHUYECKUX
NPEBPAILCHUN B Pa3JIMYHBIX YCIOBHUSIX Ha OCHOBE MPEJCTaBICHUI 00 M3y4eHHBIX
AJIEMEHTaX XUMUYECKOW KHHETUKU U TEPMOJUHAMHUKHU.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaKiuu. OkucnuTeNnbHO-
BOCCTAHOBHTEIIbHBIE CBOMCTBA XMMHUYECKUX AJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHS. BakHble OKHCIHWTENIN UM BOCCTAaHOBUTENW. [lepMaHraHar kanus
(xapakrepuctuka). CocTaBiieHUe YpaBHEHUU OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakluii ¢ UCTIOIB30BAHUEM METOA AJIEKTPOHHOr0 OajaHca.

DJIEKTPOJIUTHYECKAsT OUCCOLMALMS. XUMHYECKHE PEAKUUH B PacTBOpax.
Teopus sneKkTposUTHYECKOM aAuccouuanuu. PacTBopeHue Kak — (DU3MKO-
XxuMuuyeckui npouecc. [lonaTne o ruapatax U KpUCTAIIIOTHIPATaX. DIEKTPOJIUATHI
U HedNeKTponuThl. KaTmoHbl, aHMOHBI. MeXaHu3M JOHCCOLMAlMU BEIIECTB C
pa3NUYHBIM BHUJIOM XUMHUYECKOM CBsi3M. CuibHblE U cllaOble 3JIEKTPOJIUTHI.
Crenenp aucconuanyiv, KOHCTAHTa aucconnanuu. MoHHOE pOoW3BENECHHUE BOJBI.
Bopoponneiii  mokazarens. WMHAMKATOpPBIL. DJNEKTPOIUTHYECKAS JAUCCOLUAAIMUA
KHCJIOT, OCHOBAHUM U COJICH.

Peakuyn nonHoro oomMeHa. Y clioBHs MPOTEKAHUSI peaKluii HIOHHOTO OOMEHa.
MonexkynspHble, OJHBIE U COKPALLICHHBIE HOHHBIE ypaBHEHUs peakunii. CBoKCTBa
KHUCIIOT, OCHOBAHMM W COJE€il B CBETE MNPEACTABICHUN 00 3IIEKTPOIUTHYECKOU
mucconuanyuy. KauecTBeHHble peakiii Ha HOHBL.

I'mpponus coneit. loHHBIE ypaBHEHUS TMAPOJIA3A COJEU. XapakTep cpeasl B
BOJHBIX PACTBOPAX COJIEH.

OKCHEPUMEHTAIBHOE HW3YYEHHE BEIIECTB M SBICHUH: O3HAKOMJIEHHE C
MOJEIISIMA KPUCTANIMYECKUX PEIIETOK HEOPraHWMYECKHUX BEIIECTB — METAJIOB U
HeMeTauioB (TpaduTta U anmasa), CIIOKHBIX BEIIECTB (XJIOpU/Ia HATPHs);

MCCIIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKLIUH OT BO3JACUCTBHUS
pasnTUYHBIX (haKTOPOB;

OTIBITHI, WJUTIOCTPUPYIOIIHE 00PAaTUMOCTh XUMHYECKUX PEAKIIHIA;

VCCIICJOBAHNUE DJIEKTPOIPOBOAHOCTH PACTBOPOB, IpoOLiEcCa AUCCOLUALNAN
KHCJIOT, IIEJIOYSH U COJICH;

IIPOBEJICHUE OIIBITOB, WJUTIOCTPUPYIOLINUX IPU3HAKA IMPOTEKAHUS PEaKLUN
HOHHOTO 0OMeHa (0Opa3oBaHHEe Ocajika, BBIJICICHUE Ta3a, 00pa30BaHUE BOJIbI);



NpUMEHEHUE MHAMKATOPOB (JIakMyca, METUIIOpamka U (heHondTanienHa) s
OMpEe/ICNICHHS XapaKTepa Cpeibl B pAaCTBOPAX KHUCIOT, OCHOBAHUW U COJIEH;

MPOBEACHUE  ONBITOB, WUIIOCTPUPYIOIIUX  MOPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBHTEIIbHBIX PEAKIUH (TOPEHHE, PEAKIINU PA3TI0KEHUS, COCTUHEHHS );

pacro3HaBaHHE€ HEOPTraHUYECKUX BEIIECTB C IOMOIIbIO KaueCTBEHHBIX
peaKkuii Ha UOHBI;

pelIEHHE SKCHEPUMEHTANbHBIX 3a7a4y 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBHTEIIbHBIE peakuum», «l'maponus conei», «DIEKTpoIUTHYECKAs
JTUCCOLIAALIMS.

HemeTanibl 1 MX COeIMHEHUSA

OO6mass xapakrtepuctuka HeMeTauioB. OCOOEHHOCTHM CTPOCHHS aTOMOB
XUMUYECKUX DBJIEMEHTOB, MPOCTHIX BEHIECTB, ayioTponus. OKUCIUTENbHO-
BOCCTAaHOBHUTEJIbHbIE CBOMCTBa HeMeTayuioB. CpaBHUTENIbHAS XapaKTepUCTUKA
COEAMHEHN HEMETAILIOB.

OO6mias xapakTepucTHKa TrajgoreHoB. (OCOOEHHOCTH CTPOEHUsSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3nYecKue CBOWCTBA MPOCTHIX
BEUIECTB — rajoreHoB. XHMHYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3auMofeiicTBUE €  MeTajulaMHM, HEeMeTaUlaMH,  BOJOH,  IIEeJI0oYaMHu).
XnopoBopopon. CossiHas  KHCIIOTa, XUMUYECKHE CBOMCTBA, IOJYy4YEHUE,
npumMeHeHnue. JlencrBue xjgopa W XJIOPOBOAOPOJA Ha OpPraHu3M YeJIOBEKa.
Baxueiimme xmopuasl W MX HaxoxiaeHue B nopupone. llonsitue o
KHUCIIOPOACOEPKAIUX KACIOTAX XJIOPA U UX COJISX.

VVIA-rpynnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTENEHU
okucieHusi. CTpoeHrne U pU3nYecKre CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOAa U
cepbl. AJUIOTPOIHbIE MOAM(DHUKALMU KUCIOPOJa U cepbl. XMMHUYECKHE CBOMCTBA
cepbl (B3aMMOJECHCTBUME C HEMETAUIaMH, METaUlaMH, KOHILIEHTPUPOBAHHBIMH
a30THOM u cepHOW Kkwuciotamu). CepoBOJOpPOA, CTPOEHHE, (U3HUECKUE H
XUMUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBHUTEIIbHBIE CBOMCTBA). OKCHbI
cepbl KaK IpPEICTaBUTENN KHCIOTHBIX OKCHUJOB. CepHHUCTas KHCIOTa U €€ COJU.
Cepnas kucinoTta, (uU3MUECKHE€ U XUMHYECKHE CBOMCTBa (oOmime Kak
OpeaCcTaBUTENsl Kiacca KUCIOT M crneuupuyeckue). Coiau CepHOM KHUCIOTHI.
XVWMHYECKHE PEAKILINH, JIEKAIIME B OCHOBE MPOMBILIJIEHHOTO CIIOCO0a MOIyYeHUS
cepHOil kucnoThl. [IpencraBieHus 0 XMUMUYECKOM MPOU3BOACTBE U CBA3AHHBIX C
HuUM mnpodeccusax. [IpuMeHeHne cepHol KUCTOTHI W cynbdaToB. KauecTBeHHBIC
peaknmu Ha Ccynb(QUT-, CyIbQuI- U Ccynbhar-aHuoHBL. HaxoxneHwe cepsl U ee
COCMHEHUNW B nOpupojae. XUMHYECKOE 3arpsA3HCHUE OKPYX AUl Cpenbl
COETMHEHUSIMHU Cepbl (KUCIOTHBIE IOXAU, 3arps3HEHHE BO3/1yXa), CIIOCOOBI €ro
pEeAOTBPAILICHHUS.



OO6mas xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEIICHU OKUCIICHUS.

A30T, pacnpocTpaHeHue B IMpHUpoje, (HU3HUECKHEe U XUMHUYECKHE CBOMCTBA
(B3auMOJEICTBUE C METAJNIaMH, BOJAOPOJOM, KUCIopoaoM). Kpyrosopor azora B
npupojie. AMMHUAK, €ro (U3NYECKMe M XMMHYECKHE CBONCTBA (OKHUCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), MPUMEHEHHWE U TOJyYCHHE B
7abopaTopud M TPOMBINUIEHHOCTH. MOH amMMOHMS, JTOHOPHO-aKIENTOPHBIN
MexaHu3M ero oOpaszoBanus. Coiin aMMOHUS, MX (U3MYECKHE W XUMHYECKHE
CBOMCTBa (pa3loXeHHWEe U B3aMMOJICUCTBHE CO IIeJ0YaMH), MPUMEHEHUE.
KauectBennast peakuus Ha woHbl amMoHHs. Oxcuuabl asorta (I, I, I, 1V, V).
A3zoTtucTast KUCJIoTa. A30THas KUCIIOTA, €€ MOJIy4eHHe, PU3NYECKUe U XUMUYECKHEe
cBoiicTBa (0OlIME Kak TMpeACTaBUTENs KJacca KHUCIOT W cheuuduyueckue),
npuMeHeHHue. XHUMHUYECKHE PEaklUM, JIeKal[Me B OCHOBE IMOJIYYEHHS] a30THOMN
KHUCIIOTBl B MPOMBINITIEHHOCTH. HuTpathl 1 HUTpuTHl. KauecTBeHHBIE peakIuu Ha
HUTPAT- U HUTPUT-AaHUOHBL. XHMHYECKOE 3arpsi3HEHHE OKpYXaIolled cpeibl
COCIMHEHUSIMU a30Ta (KHUCIOTHBIE JOXIU, 3arpsi3HEHHE BO3/yXa, IOYBBl U
BOJIOEMOB).

®ochop, amnorponHsie Moaudpukanuu (ochopa (Oenblii M KpacHBIM
docdop), puznueckue U XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C METaJJIaMH,
KHUCIIOPOAOM, rajJor€HaMu, KOHLIEHTPUPOBAHHBIMH a30THOM M CEPHOM KHUCTIOTAMH).
Oxkcugast dochopa (I, V), dochopnas kucnora, (uUMYECKHME U XUMHUUECKHUE
cBoiicTBa, nonyueHue. KauecrBenHas peakuus Ha (ocdar-uonsl. [lpencraBnenus
o rayjoreannax ¢ocdopa (111, V).

[lonsiTue 0  MHHEpalnbHbIX  yAOOpeHHsiX. A3o0THblE, (ochOopHBbIE,
KOMIUIEKCHbIE ynoOpeHHs. XHMHYECKOE 3arpsi3HEHHE OKpYKAroLIel cpenbl
coeAMHEHUIMU azota u docdopa.

Obmas xapaktepuctuka 3meMeHToB |VA-rpynmbl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS.

VYrnepon, amgorpornHsie Mogudukanuu (rpadut, anmas, Gymiepen, rpades,
HAaHOTPYOKHM), (QHU3MUECKHE ¢ XUMHUYECKHE CBOWMCTBA IMPOCTHIX BEIIECTB
(B3aMMOJEICTBUE C METAJIAMU, HEMETAJNIAMUA, KOHUEHTPUPOBAHHBIMU a30THOM H
cepHoii kucnoramu). [lorstue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupo/e.
Oxcugpl yriepoaa, ux GuU3NYECKue U XUMUYECKHUE CBOWCTBA, JICHCTBHE HA >KUBBIC
OpraHMU3MBl, MOJIyYeHHE M MPUMEHEHHE. DKOJIOrHYecKue Mpodiaembl aTMochepshl,
cBs3aHHble ¢ okcuaoM yriepoga (1V). VYronpHas kuciota U ee COJIH, HX
¢u3nyeckue U XMMHUYECKUE CBOWCTBA, MOJydeHHE M NpuMmeHeHue. KapOoHatsl,
rUIpoKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIULIMHE, MPOMBIIIIEHHOCTH U CEIbCKOM
XO35MCTBE.



[lepBoHauanbHBIE MOHATHSA 00 OPTaHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepoja: yriaeBoJaopoAbl (MeTaH, dTaH, ATUJICH, alleTHJICH), STaHOJI, TIUICPUH,
yKCycHasi kuciota. [IpupogHbie MCTOUHUKHU YTIIEBOJOPOJOB (Yrojb, MPUPOIHBIN
ra3, He)Th), MPOAYKTHI UX MEPEPabOTKH, UX POJb B OBITY W MPOMBIIICHHOCTH.
[TonsiTue 0 OMOTOTHYECKH BaXKHBIX OPraHWYECKUX BEIIECTBAX — JKHUpax, OeiKax,
yriaeBoJdaX — M WX POJM B KU3HM 4YeNOBeKa. EJIMHCTBO OpraHUYecKuX U
HEOPTraHWYECKUX COCTMHEHUI.

Kpemuunii, ero ¢usmyeckue u XMMHUYECKHME CBOMCTBAa (B3aMMOJIEUCTBHE C
METaJJIaMU, KHCIIOPOJOM, YTJIEPOJOM, TaJloreHaMM), MOJyYeHUEe U MPUMEHEHUE.
Ponb kpemuust B npupojie u texuuke. Oxcun kpemuus (1V), kpemHueBas kucnora,
CWIMKAThI: (DU3UYECKHUE M XMMHUYECKHE CBOMCTBA, MOJYyYEHHUE U NMPUMEHEHUE B
OBITY W TPOMBINIJICHHOCTH. Ba)KHEWINe CTPOUTENIbHBIC MaTepuajbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [IpobiiemMbpl 6€30MacCHOTO UCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HU.

bop. Ocobennoctu ctpoenus aroma. O0muMe npencTaBiaeHuss 0 GU3NIECKUX
Y XUMUYECKUX CBOMCTBax. bopHas kuciora.

DKCHEPUMEHTAIBHOE N3YYCHHE BEIICCTB U SIBJICHUIA:

O3HAKOMJIEHUE C 00pa3laMu MPUPOIHBIX XJIOPHUAOB (TATIOT€HHUIOB);

MIPOBEJICHUE OMBITOB, OTPAXKAIOMUX (PU3NYECKHUE M XUMHUYECKHE CBOWCTBA
TraJIOr€HOB U UX COCIUHECHUM;

M3yYECHUE CBOMCTB COJISTHOM KUCIIOTHI;

IIPOBEICHNE KaUYeCTBEHHBIX PEAKIMA HA XJIOPHUI-, OpPOMUI- U UOIUI-UOHBI U
HAOJTFOICHHUE TTPU3HAKOB X MPOTEKAHUS;

03HAaKOMJIEHUE C 00pa3laMu Cephl U €€ MPUPOIHBIX COCTUHEHHUI;

HaOmroJieHue  mpoiiecca  OOyriauMBaHUs — caxapa  [OJ  JeHUCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOTBHI;

U3Y4YEHHE XUMUYECKUX CBOMCTB pa30aBIECHHON CEPHON KHUCIOTHI;

MIPOBE/ICHNE KAYEeCTBEHHBIX peaKIuil Ha cynbdum-, cymbPur- u cynbdar-
WOHBI U HAOJTFOICHHE PU3HAKOB X MPOTCKAHNUS,

O3HAKOMJICHHE ¢ (DU3MYECKUMHU CBOWCTBaMU a30Ta, (ochopa u wux
COEIMHEHU, 00pasamMu a30THBIX U (GOCHOPHBIX YI0OpEHUN;

NOJIyYeHHE, COOMpaHue, paclno3HAaBAHME W HM3y4YEHHE CBOMCTB aMMHaKa,
V3y4YCHHUE CBOMCTB COJIE aMMOHHS;

MIPOBE/ICHNE KAYECTBEHHBIX PEAKIM Ha MOH aMMOHUS, HUTPUT-, HUTpAT- U
dbocdaT-uoHBI ¥ U3yUEeHUE MPU3HAKOB MX MTPOTCKAHUS;

V3y4YCHHUE B3aUMOJECHCTBUSI KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTBI C MENIBIO,
cBOMCTB (0oCHOPHOI KUCIOTHI U €€ COJIeH;



O3HAKOMJIEHHE C MOJENIIMU KPHUCTaUIMYECKUX PEIIeTOK aimasa, rpadura u
¢ymiepeHa, ¢ mpoiueccoM aacopOIMU PaCTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM
yIJIEM M YCTPOMCTBOM IPOTUBOTIA3a;

HoJIyyeHue, coOupaHue, paclio3HaBaHUE M HW3YYEHHE CBOMCTB YIJIEKHCIIOTO
rasa;

IPOBEJCHUE KAaYECTBEHHBIX pEakUuil Ha KapOOHAT- W CHJIMKAT-UOHBI U
U3y4EHHE NPU3HAKOB UX IPOTEKAHMUS;

U3y4eHUE B3aUMHBIX [IPEBpPALICHUH KapOOHATOB U T'UAPOKApOOHATOB;

O3HaKOMJIEHHE C oOpa3laMu MPUPOAHBIX KapOOHATOB U CHUJIMKATOB, C
IPOLYKUMEN CUIIMKATHON MPOMBIIIJIEHHOCTH;

pelIeHrE SKCIIEPUMEHTANIBHBIX 3a]1a4 110 TeMe «BakHelInne HeMeTauIbl U UX
COEAUHEHUS.

Metaunbl 1 X COeIMHEHUS

OOmue cBoiictBa MeTauioB. OOmas XapakTepUCTHKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHMM MX ITOJIOKEHUS B llepuoanueckoi cucreme
xumMuueckux 3nemeHToB 1. 1. MenneneeBa u ctpoenus aromoB. Mertaisl A- u b-
rpymni. CTpO€HME NPOCTBIX BEIIECTB — METAUIOB. Meramudeckass CBSI3b H
MeTaJInYeCcKasi KpUCTAIUIMYECKasl pelieTka (MpUMUTHUBHAs KyOuueckasi, 00bEMHO-
LEHTPUPOBAHHAs KyOHnueckas, IPaHELEHTPUPOBAHHAS KyOHnueckas,
reKCaroHaJlbHasl TUIOTHOYMAKOBAaHHAs). 3aBUCUMOCTh (DU3UYECKUX CBOMCTB
METAJUIOB OT CTPOCHMS KPHUCTALIOB. OJNEKTPOXUMHUYECKUN pAX HANPSHKEHUN
MeTaiutoB. OOUmMe XMMUYECKHe CBOMCTBAa MeTauioB. O01ume cnocoObl MOJyYEeHHS
METAJUIOB, METALTYPrus. DJIEKTPOJIU3 PACIlJIaBOB U PACTBOPOB COJIEN KaK OJIMH U3
Ccroco0OB TMOJIy4eHHs] MeTauioB. [loHATHE O KOpPpO3UM METAJJIOB, OCHOBHBIE
cnocoObl 3auUThl UX OT Koppo3uu. CruiaBbl (CTajlb, YyryH, AIOPATIOMUHUM,
Opon3a). [IpuMeHeHre METAIIJIOB U CIUIABOB B OBITY U IPOMBIIIIEHHOCTH.

Memannvt A-epynn

[I{erounple MeTaJuIBL: TOJIOKEHKUE B [lepronnueckoil cuctemMe XMMHUYECKHUX
anemeHToB Jl. M. MenneneeBa, CTpoeHHE MX aTOMOB, HAXOXICHHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa MPUMEpPE HATPHs U Kavs), OJyYEHUE.
Oxcupl ¥ THAPOKCUABI HATPUA U Kanus. [I[pumMeHeHue mea0uHbIX METAIUIOB U UX
coeauHeHni. bruosornyeckas poap HaTpus U KaJusl.

[[lemoyHO3€MENBbHBIE METAIBI MAarHWM W KAJIBIUM: TIOJIOKEHHE B
[lepuomnueckoit cucteMe xumudeckux sneMmeHToB J[. M. MennaeneeBa, ctpoeHue
UX aTOMOB, HaX0XACHHUE B Ipupoae. Pu3nuecKue 1 XUMHYECKHE CBOWCTBA MarHUs
U Kanblus. BaxHeillne coeluHEHUs KaiabLUusg M MarHus (OKCHJI, TUAPOKCH],
COJIM), CBOMCTBA, mMpuMeHeHHue. JKecTKOoCTb BOJBI M CIOCOOBI €€ YCTpaHEHUS.
Kpyrosopot kanbuus B mpupo/e.



AmomMuHui: nojioxkeHue B [lepuoanueckoil cucreMe XUMUYECKUX 3JIEMEHTOB
1. 1. MenneneeBa, CTpoeHUE aroma, HaxOXAeHUE B mpuponae. Pusnyeckue u
XUMHUYECKHUE CBOMCTBA aTIOMUHHUA. AMQOTEpHbIE CBOMCTBA OKCHAA U THAPOKCU]IA
antoMuHus. [I[puMeHeHue aaTtOMUHUS U €T0 CILUIABOB.

Memannwvt b-2pynn

OOmas xapakTepucThka MeTauioB b-rpynn (moOOYHBIX MOArpYyMN):
nonoxxenue B llepmommyeckonn cucreme xumudeckux oanementos J.  H.
MeneneeBa, 0COOEHHOCTH CTPOCHHUS aTOMOB. SIBJIEHUE «IpoBajay 3JIEKTPOHA Ha
IpUMepe CTPOSHUSI aTOMOB XpoMa, MeJii, cepedpa. BajieHTHBIE COCTOSIHUSI aTOMOB
d-a51leMEHTOB, CTENEHH OKHCJICHHS AaTOMOB B COCJMHEHHSIX. 3aBUCHMOCTh
KHCJIIOTHO-OCHOBHBIX CBOWMCTB OKCHJOB M THAPOKCHJIOB METANIOB OT 3HAYCHUS
CTENIEHH OKUCIICHHS DJIEMEHTa B COSJMHEHHH (HAa MpUMEpEe COCAMHEHUU XpoMma).
[TepBoHauanbHbBIC MPEICTABICHUS O KOMIUIEKCHBIX COSTUHEHUSIX.

Menps u cepeOpo: CTpOEHHE aTOMOB, CTENEeHHU OkucieHus. OO0IMe KpaTkue
npeAcTaBiIeHUsS O (PU3MYECKUX M XUMHYECKMX CBOMCTBaX IPOCTHIX BEIECTB
(B3aMMOJICUCTBUE C KUCIOTaMHU-OKHCIHUTEISIMHU), 00 UX OKCHUJAX, TUIPOKCUAAX U
coJisiX, uX npuMmeHeHuu. lIpeacrarieHus o6 aMMHUAYHBIX KOMIUIEKCaX cepedpa u
Meu. KauecTBeHHbIE peakiiuu Ha KaTHOHBI Menu (2+) u cepedpa.

[{uHK: cTpoeHUE aToMa, CTENEHb OKUCIICHU. XapaKTEePUCTUKA (PU3UUECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHUE, aM(POTEepHbIE CBOMCTBA OKCHUIA U THIPOKCHUIA.
KauecTBeHHbIE peakIluu Ha KaTUOHBI IIMHKA.

Keneso: crpoeHue aroma, CTENEHW OKHUCIEHHs. HaxoxeHue B mpupome.
®dusnyecKkue U XUMUYECKHE CBOMCTBA JKeJie3a, MpUMeHeHre. buongornueckas poib
xenesza. Okcuapl, ruapokcuasl u conu xeneza (Il) u xeneza (ll), ux cocras,
CBOMCTBa U ToiydyeHue. KauecTBEHHbIE pPEAKIMM Ha KAaTHOHBI kene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl kenes3a. [Ipon3BoACTBO YyryHa U CTaJIu.
DKOJIOTHYECKHUE POOIEMBI, CBA3aHHBIE C METAJUTYPrUYeCKUMU TPOU3BOICTBAMMU.

DKCIEPUMEHTAIbHOE U3YYEHUE BEIIECTB U SBJICHUMN:

O3HAKOMJICHHE C O0OpasmamMu METALIOB W CIUIABOB, HX (PU3UYECKUMH
CBOMCTBAMM;

MOJEIUPOBAHUE METATUIMYECKON KPUCTANIMYECKON PEIIETKH;

W3Y4YEHUE B3aUMOJCHCTBHUS METALUIOB C BOJOH, C PACTBOPAMHM COJEH H
KHCJIOT, MCCJIEIOBAHUE MPOLIECCOB AJIEKTPOu3a pacTBopoB xyopuaa meau (1) u
MOANIA Kaldusl, KOPPO3UU METAILIOB;

U3Y4YCHHE OCOOEHHOCTEH B3aMMOJCUCTBUS OKCHIOB Kajbllsid U HATPUS C
BOJIOM, UX TUAPOKCHUIOB — ¢ okcuaoM yriepoja (1V) u kucioramu;

U3YYCHHE CBOMCTB KapOOHATOB M TUIPOKAPOOHATOB KaJIBIUs, KECTKON BOJIBI;

W3Y4YEHUE MPOLIECCOB MOIYYEHUS THAPOKCUIOB KeIe3a, MUX XHUMHUYECKHX
CBOIICTB;



M3Yy4YEHHUE MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIMI HAa UOHBI (MarHusl,
KaJblIUs, aJTIOMUHMS, [IMHKA, jkele3a (2+) u xenesa (3+), menu (2+);

HAOJIIO/ICHUE W OMMCAaHUE OKPAIIMBAHUS IJIAMEHU MOHAMHU HATpUS, Kaaus U
KaJIBLIUS;

uccienoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA, THIPOKCHUIA
xpoma (111) u runpokcuia NUHKA;

pelIeHNE SKCIIEPUMEHTANBHBIX 33/1a4 10 TeMe «BakHelme MeTauibl U uX
COEAUHEHUS.

XuMus 4 OKpyKamIuas cpeaa

BemectBa 1 Marepuasnbl B NMOBCEJHEBHOW JKM3HU YEJOBEKa. Baxneunine
BEIIECTBA W MaTepuaibl, 00JIaCTU UX NMpUMEHeHus. bezomacHoe uCHoyib30BaHUE
BEIIECTB M XUMHUUYECKUX peakiuil B ObITy. IlepBas moMoIis Mpu XUMHUYECKUX
0’KOTaxX W OTPABJICHUSIX.

Hosble MaTepuraibl U TEXHOJIOTUH. [ [pUHIUIIBI «3€JIEHOW XUMUM.

OCHOBBI IKOJIOTUYECKON TPAMOTHOCTU. XHUMHSI U 3J0pOBbE. 3HAUCHUE
U3Y4aeMbIX XMUMHUYECKUX 3JIEMEHTOB M MX COCIWHECHHUH M1 (PYHKIIMOHUPOBAHMS
opranu3Ma yesnoBeka. [IoHsTHE 0 3J0pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpelibl. DKOJOTUUECKHE TTPOOJIEMBI,
CBSI3aHHBIE C COEJIMHEHUSAMU YTIIEPO/JIa, a30Ta, CEPbI, TSHKEIbIX METAIIOB. [loHsITHE
o IIJIK. Ponp XxuMuM B pelieHur 3KOJIOTHYECKUX MPOOIIEM.

DKCNEPUMEHTAILHOE M3YYEHHE BEIIECTB M SBJICHUIN: O3HAKOMIICHUE C
oOpasnaMu MaTepuajioB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHBIE MaTepUalibl),
ONPEAECICHUE KUCIOTHOCTH NPUPOAHBIX BOJ, MOJECIUPOBAHUE MpoIEecca
00pa3oBaHus KUCIOTHOTO JOXK /IS, U3yUYEHHUE €TI0 BO3ICHCTBUS HA MaTEPUAJIbI.

IloBTOpeHHe M 00001IeHHEe 3HAHMH OCHOBHBLIX pa3iejioB KypcoB 8-9
KJIACCOB

[Tepunonnueckuit 3akoH u lleproanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB B
CBETE MPEJCTaBICHUN O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUU CBOWCTB
XUMHYECKUX JIEMEHTOB U UX COEJUHEHUN B NIEPUOJIAX U TPYIIax.

CrpoeHue BelecTBa B TBEPJOM, JKUIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XUMUYECKOUN CBSI3U. 3aBUCUMOCTh CBOWMCTB BEILIECTBA OT THUMA KPUCTAIIIMYECKOU
PEILIETKA U BUJA XUMUYECKOM CBSI3HU.

Knaccudukanus XuMHYECKMX PpEAKIUHA 1O Pa3IMYHBIM  TPU3HAKAM.
[IporHo3upoBanre BO3MOXKHOCTH MNPOTEKAHUS XWMHYECKUX IPEBPALICHUN B
Pa3IMYHBIX YCJIOBHUSX HAa OCHOBE MNPEACTABICHUN XHUMWUYECKOM KHUHETUKU U
TEPMOJIMHAMUKHU.

XUMUYECKHE peakuu B pacTBopax. I maponns coseil. Peakium okucienus-
BOCCTaHOBJICHUS. DJIEKTPOJIU3.



CBoiicTBa KHCIIOT, OCHOBAaHHMH M COJCH B CBETE MpEJACTaBICHUH 00
ANEKTPOJIUTHYECKON  JUCCOLMAIMM W OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKuusx.

Mescnpeomemmunie cea3u

Peanuzamus MeXnpenMETHBIX CBA3€H MpU M3YYeHHM XUMUU B 9 Kiacce
OCYHIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIIHUX €CTEeCTBEHHO-HAYYHBIX
MOHSTHUH, TaK ¥ MIOHATUM, TPUHATHIX B OTACIbHBIX €CTECTBEHHBIX HAYKaX.

OO01ue ecTeCTBEHHO-HAYYHbIEC TIOHSTHS: ABJIEHUE (TIpOlecc), HAy4YHbIN (DaKT,
rUIoTe3a, TEOpHs, 3aKOH, aHalIW3, CUHTE3, KilacCU(UKAIMs, MNEPUOIUYHOCTD,
HAOJIIO/ICHUE, DKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepUabl.

®dwu3nka: BEIIECTBO, TENO, (PU3WYECKHE BEJIWYUHBI, CIUHHUIIBI H3MEPCHHS,
Macca, 00bEM, KOJTUYECTBO TEILJIOTHI, aTOMbI M MOJICKYJIbI, arperaTHbIE COCTOSTHUC
BEIIECTBA, CTPOEHHUE Ta30B, KUAKOCTEH W TBEPHAbIX (KPUCTANIMYECKHUX) Tel,
KPUCTAIUNTMYECKAsT PEIIETKA, JJICKTPOH, SApPO aToma, IMPOTOH, HEWTPOH, HOH,
HYKJIMJI, ©30TOIIbI, KBAaHTHI, PAIMOAKTUBHOCTh, alb(a-, 0eTa- 1 TaMMa-u3IydcHue,
ANEKTPUYCCKHUH 3apsii, MPOBOJHUKH, ITOTYIIPOBOAHUKH, TUIICKTPUKU, COTHEUHBIN
CIEKTp, pa3yioKeHUe OeI0ro CBeTa B CIEKTP.

buonorus: skocuctema, ouocdepa, GoToCHUHTES, MPOIIECCHl OOMEHA BEIECTB,
MUHEpAJIbHBIC YIOOPEHHS, MHUKPOJIEMEHTBI, MaKpOAJIEMEHTBI, IMHUTATEIbHBIC
BELIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MHUHEpANIBI, TOpPHBIE MOPOJIBI,
MIOJIC3HBIC CKOITaeMblIe, TOTLTNBO, BOJIHBIE PECYPCHI, TUTAaHETa 3eMIIS.

TexHomorus: CTPOUTENbHBIC  TEXHOJIOTUH,  CEIhCKOXO035HCTBCHHBIC
TEXHOJIOTUH, TEXHOJIOTHUH AJIEKTPOHHOHN TPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSI ITIPOIPAMMEI 110 XUMUU
HA YPOBHE OCHOBHOI'O OBILEI'O OBPA3OBAHUS (YTJIYBJIEHHbBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJNbTAaThl OCBOCHHS MPOTrpaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHUs JOCTUTAIOTCS B XOJie OOyYeHHs] XMMHUU B €IMHCTBE Y4YEOHOH WU
BOCITUTATENILHON JIEATEIbHOCTU 00pa30BaTEIbHON OpraHU3alMi B COOTBETCTBUU C
TPaAULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU
IEHHOCTSIMU, TPUHATHIMA B OOIECTBE MpaBWJIAMU U HOPMAaMHU TOBEJACHHS U
CIIOCOOCTBYIOT TMpoOllecCaM CaMOTMO3HAHUsS, CaMOpPAa3BUTUS U  COLMAIU3ALNU
00yyJarommxcs.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCSl CHUCTEMOM MO3UTHBHBIX I[IEHHOCTHBIX OpUEHTAUMU U
paclIMpeHne OMbITA ICSITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIC B YACTHU:

1) maTprMoTHYEeCKOro BOCIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY,
HAay4YHOMY M MCTOPUYECKOMY HACJIEAUI0, TMOHMMAHWE 3HAYCHUS XUMHUYECKOU
HAyKd U TEXHOJOTHH B KU3HU COBPEMEHHOTO OOIIECTBA, B Pa3BUTUU DKOHOMHUKHU
Poccum u cBoero pernona;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABICHUE O COIMAIBHBIX HOPMax M MpaBWwiIaX MEXKINYHOCTHBIX
OTHOIIEHUN B KOJUICKTUBE, TMPOSBICHHE KOMMYHHMKATUBHOW KYJIBTYpbl B
pa3zHOOOpa3HON COBMECTHOM ACATEILHOCTH;

CTpeMJIEHHE K B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIU B Mpoliecce Y4eOHOU U
BHEYUYEOHOU JESATEIbHOCTH;

FOTOBHOCTHh OLICHMBATh CBOE€ IMOBEJACHHE M MOCTYIKH CBOMX TOBAPHILECH C
MO3UIMA HPABCTBEHHBIX W IMPABOBBIX HOPM C YYETOM OCO3HAHMS IOCIEICTBUUI
MIOCTYIIKOB;

3) popMupoBaHNS IEHHOCTH HAYYHOI0 MO3HAHUS:

MHPOBO33PEHUYECKUE NPEJCTABIEHUS O BEIIECTBE M XUMUYECKOM PEAKIUU,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U HEOOXOJUMBIE NSt
MMOHUMAaHUSI CYIIITHOCTH HAYYHOW KapTHUHBI MUPA;

OCO3HAHWE LIEHHOCTH HAYYHOI'O0 MO3HAHUS JJIs PA3BUTHUS KaXKJIOrO YEIOBEKa
U TIPOU3BOAMTEIIBHBIX CHJI OOIIECTBA B IEJIOM, POJIM U MECTa HAyKU «XUMHUS» B
CHCTEME HAyYHBIX MPEACTABICHUM O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aMMOCBS3SX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTUYECKOU CPEAOM;

Mo3HaBaTeIbHAs MOTHBAIMS W HMHTEpEC K OOY4YEHUIO0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BaHMIO, K HCCIIEIOBATEIHCKOMN



JeSITENIbHOCTA, K OCO3HAHHOMY BBIOOPY HAINpaBICHUS W YPOBHS JalbHEUIIETrO
o0yueHus;

4) BOCIUTAHNS KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKA Ha 3/I0pPOBBI 00pa3 KU3HU, OCO3HAHUE TMOCIEIACTBUN M
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJIICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHS),
HEOOXOMMOCTH COONIOJICHUSI TMpaBWJI 0€30MaCHOCTH TPU  OOpaIllEeHUUu C
XUMUYECKMMH BEIIECTBAMU B YYEOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOro BOCIMTAHMS:

dbopMUpOBaHUE I[IEHHOCTHOTO OTHOIICHHS K TPYJOBOW JESITENIbHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YesIOBEKa M K MCCIIEIOBATENbCKON JESTENbHOCTU KaK
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOIIECTRBE;

pa3BuTHE MHTEpeca K mpodeccusM, CBA3aHHBIM C XMUMHEH, B TOM YHUCIE K
npodeccusiMm HaydyHOU cdepbl, 0CO3HAHKWE BO3MOKHOCTU CaMOpealin3alii B 3TOM
chepe;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSI:

0CO3HAaHHE HEOOXOAMMOCTH OTHOIIICHUS K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha
3eMJie, OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS DKOJOTUYECKOW KYJIBTYphl: MPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TMOCTYNKOB W OIEHKM WX BO3MOXHBIX TOCIEACTBUN IS
OKpYXalollel cpebl; OCO3HaHHE TIJI00albHOrO XapakTepa 3KOJIOIMYECKUX
npoOjeM U MyTell UX pelieHUs; COCOOHOCTh MPUMEHATH 3HAHUS, MOJTydaeMble
Py U3YUYECHUU XUMUHM, JJISI PEIICHUsS 3a/lad, CBS3aHHBIX C OKPYXaIOIIEH cpesoil;
AKTUBHOE HENPUATUE JACUCTBUN, NPUHOCAIIMX BpPEN OKPYKAWOLIEH CpEXeE;
OCO3HAHHUE CBOEU POJIM KaK rpakJJaHWHA U MOTPEOUTENS B YCIOBUSAX B3aUMOCBSA3U
IPUPOTHOM, TEXHOJIOTMYECKOW M COLMAJIBbHOM Cpel; TOTOBHOCTh K YYaCTHIO B
MPAKTUYECKOMN ACSITEIbHOCTU AKOJOTUUECKON HAMPABICHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeramnpeaMeTHbIE PE3yJIbTaThl O00yYaIOIMUXCS, OCBOMBIIMX MPOTPaMMy IO
XUMHH OCHOBHOT'O OOIIEro 00pa30BaHMs, BKIIIOYAIOT:

YCBOCHHE MEKIUCIUTIMHAPHBIX (MEKIPEIMETHBIX) MOHATUN, OTPAKAIOIUX
MaTepUaJbHOC €IMHCTBO MHpa M IIPOIECC ITO3HAHUSA (BEIISCTBO, CBOMCTBO,
SHEPrus, SBJICHHE, HaYYHBIH (haKT, 3aKOHOMEPHOCTb, THIIOTE3a, 3aKOH, TCOPHSI,
HaOII0/IeHNEe, U3MEPEHNE, NCCIIeIOBAaHNE, SKCIIEPUMEHT H JIPYTHE);

OBJIQJICHUE YHHUBEPCAITbHBIMU YUYCOHBIMHU JICUCTBUSAMH (ITO3HABATEIHLHBIMU,
KOMMYHHKATHUBHBIMH, PETYISATHBHBIMU), Ba)KHBIMU IS MOBBIIIEHUS
2 (PEKTUBHOCTH OCBOSHHUS COJACpP)KaHHUS y4eOHOro mnpeamMera, (GpopMHpOBaHUS



KOMIICTCHIIUM, a  TaKxe MIPOCKTHO-UCCJIEOBATEIBCKON  JEATEIbHOCTH
0o0y4Jarommxcs B Kypce XUMUH;

CITIOCOOHOCTh MX MCIIOJIb30BaTh B y4eOHOM, MO3HABATEILHONW M COIUAIBHOM
MpaKTHKE.

ITo3naBaTe/ibHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHﬂ

ba3oBble Jjornveckue aeiicTBUA:

YMEHHUS HCIOJIb30BaTh IMPUEMBI JIOTHYECKOTO MBINUICHUS TPU OCBOSCHUHM
3HAHUMU: PACKPBIBATh CMBICI XUMHUUYECKUX MOHSATUM (BBIACIATh UX CYIIECTBEHHBIE
MPU3HAKU, YCTAaHABIMBATh B3aUMOCBSI3b C JIPYTUMH MOHSATHUAMHM); aHAJM3UPOBATh,
CpaBHMBaTh, 00001IaTh, BBHIOUpPATh OCHOBaHUS IS  KjJIacCUPUKALMK U
CUCTEMATHU3alIMA XUMHUYCCKUX BEIICCTB M XUMHUYECKHUX PEAKIUH; yCTaHABIUBAThH
NPUYMHHO-CJICICTBEHHBIE CBSI3U  MEXKIy OOBEKTaMU M3Y4YEHHUS,; CTPOUTH
JOTHYECKUE pacCyXAcHHS (MHIYKTUBHBIC, JCAYKTHBHBIC, II0 aHAJIOTHH);
npeajarath KPUTEPUH W BBISBIATH OOIIHME 3aKOHOMEPHOCTH W MPOTHBOPEUHS B
M3Y4aeMBIX TPOIIeCCaX M SBJICHUSAX; MPOBOJUTH BBIBOJBI M 3aKIIOUYCHUS; YMCHHUS
NPUMEHATh B TIPOIECCe MO3HAHUS TOHATHS (TIPEIMETHBIE W METalpeAMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICTILHBIE TPEACTABICHHUS — XUMUYECKHIA 3HAK (CHMBOJI dJIEMEHTA), XUMHYECKas
dbopMyna ¥ ypaBHEHHE XHUMHUYECKOW pEaKIMU — MPH PEUICHUN YYeOHBIX 3a1ad; C
y4eTOM OTHUX MOJICTBHBIX TIPEJICTAaBICHUA XapaKTepU30BaTh HU3ydacMble
XUMHUYECKHE BEIIECTBA U XUMHUICCKHE PEAKITUU.

Ba3zoBble wucciaenoBaTebckue JeHCTBUS (MeTOAbl HAYYHOTO TO3HAHHUS
BeIeCTB M sIBJICHUII):

YMEHHS TPUMEHSITh METOJbI HAYYHOTO TIO3HAHUS BEIIECTB W SBICHUN Ha
SMIUPUYECKOM ¥ TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEIBHON U
IIPOCKTHO-UCCIIET0BATEILCKON IEATETLHOCTH,

YMEHHS HCIIOh30BaTh TMOCTABICHHBIE BOIMPOCHI B KA4eCTBE MHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEILHO CTABUThH BOIPOCHI; aHATU3UPOBATh (DAKTHI, BBISIBIISITH
u (popmynupoBaTh MpodIEMy, OMPENEIITh IMENb W 3aJadd, COOTBETCTBYIOIIHE
pEIISHUIO MPOOJIEMBI; TIpeJIaraTh ONMKUCATEIbHYIO WM OOBSICHUTEIBHYIO THIIOTE3Y
U OCYIIECTBIATH €€ MPOBEPKY; YMEHHsI MPOBOJUTH H3MEPEHUS HEOOXOIUMBIX
apaMeTpOB, BBIYMCIICHUS, MOJICIMPOBAHUE, HAOMIOJASCHUS ¢ SKCIICPHUMEHTBI
(pealbHBIE W MBICIICHHBIE), CAMOCTOSITEILHO IIPOTHO3MPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 000OIIECHUS M BBIBOJBI IO pe3yJibTaTaM IPOBEISHHOIO OIBITA,
HCCIICIOBAHUS, COCTABIISITh OTYET O IIPOJICIAHHON padoTe;

PabGora ¢ nnopmanmeii:

YMEHHUS OPUCHTHUPOBATHCS B PAa3TMYHBIX UCTOYHMKAX MH(OpManuu (HayqIHO-

MOMYJIApHAsl JUTEepaTypa XHUMHYECKOTO COJIEp)KaHUs, CIpPaBOYHBIC I1OCOOMS,



pecypcel MHTEpHETA); aHATM3UPOBAaTh HH(POPMAIIUIO U KPUTUUECKH OIICHUBATH €€
JOCTOBEPHOCTh M  HEMPOTHBOPEYMBOCTh, OTOMpPATh M  HHTEPIPETUPOBATH
uH(popMaIKio, 3HAYUMYIO JUIA PEIIeHUs Y4yeOHOW 3ajaud; yMEHUs NPUMEHSTh
pasinuHbple MeToabl u  (OPMYJIHUPOBATh 3aMpoChl TIPH IOHMCKE U 0TOOpe
uHpopMany, HEOOXOJUMOM IS BBINOJHEHUS YYEOHBIX 3a/1a4; HCIOJb30BaTh
WH(OPMAIITMOHHO KOMMYHHUKATHUBHBIC TEXHOJIOTMM U Pa3jUYHbIC ITOMCKOBBIC
CHUCTEMBI; CaMOCTOSTEIBLHO BBIOMpATh ONTUMAJIBHYIO (OPMY MPEACTABICHHS
uHpopmanuu (CXembl, TpaduKu, aUarpaMMbl, TaOJWIBI, PHUCYHKH W JPYTHE
(GOpMBI); YMEHHS HCIIOJIb30BaTh HAyUYHBIH S3BIK B KaueCTBE CpPEJCTBA PabOTHI C
XUMUYECKON WHGOpMAIKCH; TPUMEHATh MEXKIpeAMETHbIC ((pu3ndyeckue w
MaTeMaTHYCCKHE) 3HAKU M CHUMBOJIBI, (hOpMYIBI, aOOpeBHATYPBI, HOMCHKIIATYPY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATH  3HAKOBO-CMMBOJUYECKHE  CpPEICTBA
HATJISLTHOCTH.

KoMMyHUKaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIC 1eiiCTBUS:

1) ymenus oOuieHust (IMCbMEHHOM U YCTHOM KOMMYHHUKALIUN):

NPEACTaBIATh MOJYYECHHBIE PE3yNbTaThl MO3HABATEIBHOM JAESITENIBHOCTU B
YCTHBIX M TMCbMEHHBIX TEKCTax; MYyOJUYHO BBICTYNATh C MpPE3eHTALMEH
pPE3yNbTATOB BBINOJHEHUS XUMHUYECKOTO HSKCIEpUMEHTa (HUCCIeI0BaTeNIbCKOM
71a00paTOPHON MU MPAKTUYECKOU pabOThI, y4€OHOTO MPOEKTA); B XOJIe AUaJiora 1
(MJIM) TUCKYCCHUU 3a/1aBaTh BOIIPOCHI M0 00CYKIAEMOM TEME U BBICKA3bIBATh UCH,
(GopMynHpOBaTH CBOM MPEMAJIOKEHUSI OTHOCUTENIBHO BBIMOIHEHUS MPEII0OKEHHON
3a/1a4u.

2) ymeHus y4eOHOro COTpyIHUYECTBA (IpyHIoBasi KOMMYHUKALIHS):

y4acTBOBAaTh B TPYIIOBBIX (hopmMax padOThHI: MIAHUPOBATh OPraHU3ALUIO
COBMECTHOM pabOThl, OMNPENEISATh CBOK POJb, PACHPENeNiATh 3aJaud MEXIY
YWIEHAMHM TPYNIbl; BBIIOJHITH CBOIO 4YacTb padOThl, KOOPJMHUPOBATH CBOU
NEUCTBUSL C JACUCTBUSIMU JIPYTUX WIECHOB KOMAaH/bI, ONPEAEIATh KPUTEPUHU I10
OLICHKE KauecTBa BBIMIOJHEHHOW palOThHI; pemaTh BO3HUKAIOIIME MPOOJIEeMbI Ha
OCHOBE YydeTa OOIIMX HMHTEPECOB W COIJIACOBAHUS TIO3MIIMNA, Y4acTBOBAaTh B
OOCYXXJ€HIH, OOMEHE MHEHUSIMH, «MO3TOBOM IITYypMe» U JApyrux ¢dopmax
B3aUMOJCHCTBHS.

PeryasitTuBHBbIC YHUBepPCaJIbHbIE y4eOHbIE 1eiiCTBUA

OBnazieHNe YHUBEPCATbHBIMU YUYEOHBIMH PETYJISTUBHBIMU JIEHCTBUSIMHU
BKJIIOYAET PA3BUTHE CAMOOPTaHU3AIMU, CAMOKOHTPOJS, CaAMOKOPPEKIUU, B TOM
qyuce:



YMEHHS pelIaTh y4eOHbIE M HCCIIEOBATEIIHLCKUE 3aJaud: CaMOCTOSITEIHHO
BBIOMpATH CIOCO0 peleHrs yuyeOHOW 3a1auu (CpaBHUBATH HECKOJIBKO BapUAHTOB
perieHusi, BbIOMpaTh HambOoJee MOAXOMSAIIMM C YY4ETOM CaMOCTOSITENIHHO
BBIJIEJICHHBIX KPUTEPUEB), TNIAHUPOBATH CBOIO PA0OTY MPH PEIICHUH y4eOHOM MK
UCCJIEIOBATEIbCKOM  3a/Jlaud; HAa  OCHOBE  MOJYYEHHBIX  pe3yJbTaTOB
dopmynupoBaTh 0000IIEHUST U BBIBOJABI, TPOTHO3HPOBATH BO3MOYKHOE Pa3BUTHE
IPOIIECCOB; AHAM3UPOBATh PE3yJbTAaThl: COOTHOCHUTH CBOWM JCHCTBHS C
IUTAHUPYEMBIMH ~ PE3YJIbTaTaMH, OCYIIECTBISITh CaMOKOHTPOJIb JICATEIHHOCTH;
KOPPEKTUPOBAThH CBOIO JICATEIHLHOCTh HA OCHOBE CaMOaHaIM3a M CAMOOIICHKH.

NNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaTbl OCBOCHMS IMPOTpaMMbl 110 XHMHU OCHOBHOIO
o0miero oOpa3oBaHus Ha yriayOJI€HHOM ypOBHE MMEIOT OOIIee COAepKaTeIbHOE
AIp0 C TMPEAMETHBIMU pe3yjbTaTaMu 0a30BOTO YpPOBHS, COIJIACOBAHBI MEXIY
co00l, YTO TO3BOJISIET PEAU30BBIBATH YIIyOJEHHOE H3y4YEHUE KaK B paMKax
OTACJBHBIX KJIACCOB, TAaK M B paMKax peaIu3alud HWHIAUBUIYaJIbHBIX
o0pa3oBaTeIbHbIX TPACKTOPUI, B TOM YHCIIE€ UCIIOJb3Ys CETEBOE B3aMMOICHCTBHE
opranuzauuu. [lo 3aBeplieHHM peanu3aluyd OPOrpamMmbl yriayOJE€HHOTO YpPOBHS
oOy4aroniyecsi CMOryT JieTajJbHEEe OCBOUTH MaTepual, OBJIAJETh PACIIUPEHHBIM
KpPYroM MOHSTHI U METOJIOB, peliaTh 3aJjauu 00jiee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHBIE pE3yabTaThl BKIIOYAIOT: OCBOCHHE OOYUYaIOIIMMHCS HAYUYHBIX
3HaHWM, yMEHW U CcHnocoOOB [eWCTBUM, cneuuduueckux Uis MpeAMETHOU
o0nactn «XUMHUS»; OCHOBbI HAYyYHOTO MBIIUICHHS; BUJBI JACSITEIBHOCTU 110
NOJIYyYEHHIO HOBOIO 3HAHMS, €ro HWHTEpHpeTauuy, NOpeoOpa3oBaHUIO U
OPUMEHEHUIO B PAa3JIMYHBIX YYEOHBIX UM pPEAJbHBIX XU3HEHHBIX YCJIOBHSX;
00€ecreynBalOT BO3MOXHOCTh YCHEHIIHOrO OOY4YEeHHs Ha CIEQYIOIIEM YpPOBHE
o0pa3zoBaHUs.

K xoHmy oOyuenuss ¢ 8 kaacce y oOydaromierocss OyayT copMUpOBaHBI
CIIEyIONIMe TpPEeIMETHbIC pe3yabTaThl HW3YYCHHS XUMHUU Ha YIIyOJICHHBIM
YpOBHE:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHH: aToOM, MOJIEKYIa,
XUMUYECKUN DJIIEMEHT, METAJI, HEMETall, aJuIOTPONus, IPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, CMECh (OJHOPOJHAsT W HEOJHOPOJHAsA), BAJICHTHOCTD,
OTHOCHUTEJIbHAS aTOMHasi U MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAasi Macca, MaccoBas [IOJIsl XHMHYECKOTO JJIEMEHTa B COEIUHEHUH,
MOJIIPHBIN 00bEM, OTHOCUTEIbHAS TUIOTHOCTH Ta30B, OKCHUJI, KHCIIOTa, OCHOBaHUE,
coiib, amOTEepHbIN OKcHa, aM(pOTEPHBIA TUIPOKCHI, XUMHYECKas peakius,



KJIacCU(PUKAIUS peakuil: peakiMi COCTUHEHUS, PEaKUN PA3JI0KEHUsI, peaKLuu
3aMEeLIeHUs], peakuu oOMeHa, 5K30- U SHIOTEPMHUYECKHUE PEaKLUU; TEIIOBOU
addexT peakmuu; SIpPO aToMa, SJIEKTPOHHBIM CJIOM aToMa, aTOMHAs OpOWTab,
paguyc atoMa, XMMUYecKasl CBA3b, MOJIIPHAS M HEMOJIAPHAsl KOBAJIEHTHas CBS3b,
WOHHAas CBSI3b, MOH, KAaTUOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIECTBA
(mporieHTHAsT KOHIIEHTpAIUs) B pacTBOPE, MOJISIpHAs KOHIIEHTpAIUsl BEUIECTBA B
pacTBOpe; BIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCICHUS, OKHCIHUTEIH W
BOCCTAHOBHTEIIH, OKHCJICHHE U BOCCTaHOBJICHHE, OKHCIIUTEIIbHO-
BOCCTAaHOBUTEIIbHBIE PEAKIIUU, METO/I AJIEKTPOHHOTO OanaHca;

WUIFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XUMHUYECKUX TIOHATUA H
NPUMEHSTH 3TH HOHSITHUS MIPU ONMCAHUU BEUIECTB U UX MTPEBPALICHU;

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIeHUSI (POpPMYJ BEILECTB
Y YPABHECHUU XUMHUYECKUX PEAKIUN;

ONpeeNsTh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COCAUHEHUSX,
CTENEHb OKHCIICHUS DJIEMEHTOB B OWHAPHBIX COEIUHEHUSIX, TMPUHAJJIC)KHOCTh
BELIECTB K OIMpPEACIIEHHOMY KJacCy COeAMHEHUH 1Mo GopMysiaM, BUAbl XUMUYECKON
CBSA3M (KOBAJIEHTHOW U MOHHOW) B HEOPTaHUYECKUX COCAUHECHUSIX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMS MACChl BEIIECTB, IMOCTOSHCTBA
cocraBa, llepumomuueckoro 3axona [[. M. MenneneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOPHUHU, 3aKOHAa ABOTaJIpoO U €0 CIEJICTBUM, MPEACTABICHUI O HAYYHBIX METOJAX
NO3HAHUSA, B TOM YMCJIE DOKCIIEPUMEHTAIBHBIX M TEOPETHUYECKUX METOMNAX
VCCIICIOBAHNUS BEUIECTB U N3YUYCHUS XUMUYECKUX PEAKLINN;

JEMOHCTPUPOBATh ITOHMMAHUE MEPUOJNYECKOM 3aBUCUMOCTHM CBOMCTB
XUMHYECKHUX JIEMEHTOB OT UX MON0KeHUsA B [leproanueckoi cucreme:

ONMCHIBATh W XapakKTepu3oBaTh TabmuuHyro Qopmy Ilepuoanueckoii
CUCTEMBl XMMHUYECKUX 3JIEMEHTOB: pa3auyarh MOHATUS «raBHas noAarpynna (A-
rpymnna)» u «nodounas noarpynmna (b-rpymnma)y, «Manbie meproab» U «OoNbIIne
NEPUOIBDY;

COOTHOCUTH 0003HAUYEHHUS, KOTOpble MMEIoTcs B Tabmune «llepuonuueckas
cucremMa xumuueckux oanemeHtoB J[. WM. MenaeneeBay, ¢ 4YUCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsjl
a51pa, 00I1Iee YUCIIO MEKTPOHOB U PACIPEAEIECHUE UX 10 JIEKTPOHHBIM CIIOSIM);

OOBSICHSITh CBSI3b TMOJOXKEHUS dyieMeHTa B Ilepuoguyeckoid cucreme ¢
paclpeneneHueM JJIEKTPOHOB II0 JHEPreTHMYECKMM YPOBHSM, IOAYPOBHSIM H
opOUTaIsIM aTOMOB NEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIMPOBaTh XMUMHUYECKHUE 3JEMEHThI, HEOpraHMYECKHE BEIIECTBa,
XUMHUYECKUE PEAKLNH (110 YUCIIy U COCTaBY YYaCTBYIOLIMX B PEAKIL[MU BELIECTB, 110
TEII0BOMY 3P heKTy);



XapakTepu3oBaTh (ONMUCHIBaTh) (DU3UYSCKHUE W XUMHUYECKHE CBOMCTBA
IPOCTHIX M CIIOXKHBIX BEIICCTB: KHCIOPOAA, BOJIOPOJIA, BOJBI, OOIINE XUMHUICCKHE
CBOMCTBa OKCHJOB, KHUCJIOT, OCHOBAaHHUW M COJIEH, T€HETUYECKYIO CBA3b MEXIY
HUMH, TIOATBEPKJas IMpUMEpaMU MOJICKYJSIPHBIX YPaBHEHHUH COOTBETCTBYIOIIHUX
XAMHUYECKHUX PEAKIINM;

OTIMCHIBATh POJIb KUCJIOPOa, BOAOPOAA M BOJIbI B MPUPOAHBIX IMpOIEccax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3TMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MO’KHOE HCTIOJIb30BAHNUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa M CTPOCHHS, BO3MOXXHOCTH IPOTCKAHHS XUMHUUYECKUX IpEBpaIleHUuNd B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XMMHUYECKOT0 JIEMEHTAa B COCIMHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOro »jieMeHTa 1o ¢Gopmylie COCIUHEHHS, HAaXOIUTh
mpocTeiyo GopMyiny BellecTBa 10 MaCCOBBIM UJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JOJII0 BEIIECTBa B PAacTBOpPE, MOJIAPHYIO KOHIIEHTPAILMIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI 110 YPABHEHUSIM XUMUYECKON PEAKITUU;

MPUMEHSITh OCHOBHBIE OIEPAIMM MBICIUTEILHON JEATEILHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIEHUE, CUCTEMATU3aI1I0, KIACCU(UKAIIUIO, BBISIBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3€M — 11  W3Y4YeHUs] CBOMCTB BEIIECTB U
XUMUYECKUX PeaKIui, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUSI — HAOIIOJICHUE,
U3MEPEHUE, MOJCIUPOBAHUE, IKCIEPUMEHT (peasibHBI M MBICICHHBIN) — s
OCBOEHUS YYEOHOTO COCPKAHUS;

packpbiBaTh  CYIIHOCTh MPOIECCOB  OKHUCJIEHUS U  BOCCTAHOBIICHWS,
COCTaBJSAITb YPaBHEHUSI MPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX pEaKIui
(METO/I0M PIEKTPOHHOTO OanaHca);

YCTaHABJIMBATh CBS3M MEXKIY peajbHO HAOIIOJAEMBIMH XUMUYECKUMHU
SIBJICHUSIMU ¥ TIPOIIECCAMHM, MMPOUCXOSAIINMHI B MaKpO- U MUKPOMHUPE, OOBSICHATH
NPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUSIMU
JPYTUX y4eOHBIX MPEIMETOB;

coOmomaTh  mpaBwia  Oe3omacHOW — paboOThl B JIabopatopuu  TpH
WCIIOJIb30BAaHUN XUMHUYECKON TOCYIAbl W OOOpYAOBaHMs, a TaKXKe IMpaBuia
oOpamieHusi ¢ BEMIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMH BBITIOJIHCHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAbOT MO TOJYYCHHIO U COOMPAHHIO
ra3000pa3HbIX BEIIECTB (BOJAOPOJA M KHCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpEJICICHHOM  MAacCOBOM  J0JIe  pacTBOPEHHOI'O0  BEIIECTBA,  PEIICHUIO
AKCIICPUMEHTAIBHBIX 3aa4 10 TemMe «OCHOBHBIE KIIACCHI HEOPTaHHUYECKHUX
COCJIMHCHUI;



JEMOHCTPUPOBATh  BIIAJICHHE OCHOBAMU XHMHYECKOM T'PaMOTHOCTH,
BKJIIOYAONIEH yMeHUsI 6€301MacHOro oOpalieHusl ¢ BEeIIeCTBAMH, HCTIOIb3yeMbIMU
B IMOBCETHEBHOM JKU3HU, a TAK)KE 3HAHUE MPABUII MIOBEJICHUS B LIETSAX COCPEKECHUS
3I0POBBS U OKPYXKAIOIIEH CPEIbI.

K xonmy oOyuenuss ¢ 9 knacce y oOydaromierocss OyayT c(opMUpOBaHbBI
CIEMYIONINE TIPEAMETHBIC PE3YJNbTaThl HW3YYCHUS XUMUU Ha YIIyOJEeHHBIM
YpOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMHUYECKUN IIIEMEHT,
aToM, MOJIEKyJla, HWOH, KAaTHOH, aHWOH, DJIEKTPOOTPUUATEIbHOCTb, CTEIICHb
OKHUCJICHUS, XUMUYECKasl peaKilusi, TEIUIoBOU 3P PEeKT peakiuu, MOJib, MOJISIPHBIHI
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEAJEKTPOIUTHL, 3JIEKTPOIUTHYECKAS JAUCCOLMALNSA, PEAKIIUU
MOHHOTO OOMEHa, THAPOJIU3 COJed, oOpaThumble W HEOOpaTUMbIC pEaKIluy,
OKHMCJIMTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU, OKHUCIHUTENb, BOCCTAHOBUTEIID,
OKHCJICHME ¢ BOCCTaHOBJIEHWE, OJJIEKTPOJIU3, aJUIOTpomnus, amM(OTEepHOCTb,
XUMUYECKasi CBsA3b (KOBAJEHTHAsl, MOHHAs, METAJUIMUECKasi), MEXMOJICKYJISPHbIC
B3auUMOJICHCTBUS (BOJIOPOJHAS CBsI3h, CWIbl Ban-nep-Baanbca), KOMIUIEKCHBIE
COEIMHEHHUSI, KPUCTANINYECKHE PEIIeTKH (IpUMHUTHBHas KyOuyeckasi, 0ObEMHO-
LEHTPUPOBAHHAS KyOuueckas, IrPaHELEHTPUPOBAHHASA KyOuueckas,
reKcaroHajibHasi IUIOTHOYIAKOBaHHAs), KOPPO3UsS METAJIOB, CILIABBI; CKOPOCTh
XUMHYECKOW PEaKINM, KaTalnu3, XUMUYECKOE PABHOBECUE, DIIEMEHTBI XUMHYECKOU
TEPMOJIMHAMUKHU KaK OJTHOM U3 TEOPETUYECKUX OCHOB xumuu; [1J1K;

WJUTIOCTPUPOBATh  B3aWMOCBA3b OCHOBHBIX XUMHYECKHX TIOHATHUH W
MPUMEHSTh 3TH MOHATUS MIPU ONKMCAHUU BEIIECTB U UX MPEBPALCHHUI;

WCIIOJIB30BaTh XUMUYECKYI0 CUMBOJIUKY JUISI COCTaBJICHUS (POPMYJ BEIIECTB
Y YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPENENATh BAJICHTHOCTh U CTEIECHb OKUCJICHHS XMMHYECKUX JJIEMEHTOB B
COEIMHEHUAX PA3JUYHOrO COCTaBa, MPHUHAJUICKHOCTh BEIIECTB K ONMPEACICHHOMY
KJIacCy CoeauHEeHUW 1o (opmynaM, BUIbI XHUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOM, METaJUIMYECKOW) B HEOPraHUYECKHUX COCTUHEHMSX, 3apsA]l HOHA MO
XUMHUYECKON (opMysie, XapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPTaHUYECKHX
COEJIMHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbIica [lepuommueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATH €TI0 IOHUMAHHUE:

OMHCHIBATh W XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepuoamueckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3nuarh MOHATUS «A-rpynma» u «b-
TpyNmay, «Majible IePUOIb» U «OOJIBIINE TEPUOIBI»;



OOBSCHATh CBSI3b IMOJOXKECHHUS dJieMeHTa B Ilepuoaumdeckoi cucreme ¢
pacrpeneseHueM »JJIEKTPOHOB [0 3HEPreTUYECKUM YPOBHSAM, IOAYPOBHAM U
OopOUTANISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

BBIIENISATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB AJIEMEHTOB U UX
COEIMHEHUM (KUCIOTHO-OCHOBHBIX M OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX CBONCTB
OKCHUJIOB U THJIPOKCHUOB) B Mpe/eNiaX MaJbIX MEPUOJIOB M TJIaBHBIX MOATPYII C
Y4E€TOM CTPOEHHUS UX aTOMOB;

PacKpbIBaTh CMBICI TEOPHUH AJIEKTPOJIUTUUECKON qUCcOonMalny, 3akoHa ['ecca
U €ro CIEICTBUI, 3aKOHA JACHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHWYECKOW pPEaklMM, HaNpaBlI€HUS CMEIICHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT Pa3IU4HbIX (PaKTOPOB;

KIaccuUIUPOBATh XUMHUUYECKHUE OJJIEMEHTHI, HEOPraHMYECKHE BEIECTBa,
XUMHYECKHUE peakiuu (110 YUCITY U COCTaBY YYAaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO
TEII0BOMY 3(@eKTy, MO arperaTHOMy COCTOSHUIO PEareHTOB, MO W3MEHEHHIO
CTEMCHEeW OKHCJICHUSI XMUMHUYECKHX JJIEMEHTOB, MO OOpPAaTUMOCTH, IO YYaCTHUIO
KaTaJiu3aTopa);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUUYECKHE CBONCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB HEOPraHWYECKUX COCIMHEHUU, MOATBEPXKIas 3TO OMHCAHUE
npuMepaMd  MOJEKYJISIPHBIX UM HMOHHBIX  YpPaBHEHUU  COOTBETCTBYIOUIUX
XUMHUYECKUX PEaKIUM;

COCTaBJISITh YPABHEHUS: SJIEKTPOJIUTUUECKON JUCCOIMALIMM KUCIIOT, IIeIouen
U COJieH; TOJIHBIE W COKpAIlEeHHbIE YpPaBHEHUS PEAKIHUM HOHHOTO OOMEHa;
peakiui, MOATBEPKIAIOMIUX CYIIECTBOBAHWE TI'E€HETHUUYECKON CBSI3U MEXIY
BEILECTBAMU PAa3JIMYHBIX KIACCOB;

packpbiBaTh  CYIIHOCTh MPOIECCOB THAPOJM3a COJIEM MOCPEACTBOM
COCTaBJICHUSI KPATKUX MOHHBIX U MOJICKYJSPHBIX YPaBHEHUU peaKIHil, CYyIIHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMl  TMOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OaJlaHCa dTUX PEaKITHii;

IpeACKa3bIBaTh XapaKTep Cpebl B BOJHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMHUCHIBATh) (U3UYECKNE W XUMHYECKHE CBOMCTBA
IPOCTHIX BEMIECTB (KUCIOPO, 030H, rpaduT, aamas, KpeMHHH, 60p, a30T, ¢pocdop,
cepa, XJIOp, HATPpUM, Kajauid, MarHui, KajabllUi, AIFOMUHUN, KEJI€30, MEllb, LIUHK,
cepebpo) u 00pa30BaHHBIX MMM CIIOXKHBIX BEIIECTB, B TOM YHCIIC WX BOJHBIX
pacTBOpoB (aMMHaK, XJOPOBOAOPOJ, cepoBojopona, okcuuabl yriepoaa (I, 1V),
kpemuaus (1V), azora (I, Il, I, 1V, V) u docdopa (lll, V), cepur (I1V, VI),
CEepHHCTas, cepHas, a30THas, QocdopHas, YrojibHas, KpPEMHHEBAs KHUCIOTHI,
okcunbl U rugapokcuapl MetamwioB |A-IlA-rpynn, amomunus, meau (Il), nunka,
xenesa (11 u 11));



MOSICHSITh COCTaB, OTHEJbHBIE CHOCOOBI TMONYYCHHS W CBOMCTBA CIIOKHBIX
BEIIECTB (KUCIOPOJCOIEp)KAINE KUCIOTHI XJIOpa, a30THCTast, OOpHAasi, YKCyCHas
KUCIIOTBHI ¥ MX coiik, ramorenusisl kpemuaus (1V) u docdopa (11l u V), okcun u
ruapokcup xpoma (I11), mepmanranar kanus;

OMHCHIBATH POJIb BAKHEUIITUX U3y4aeMbIX BEIIECTB B MPUPOIHBIX MIPOIIECCaX,
BJIMSTHUE HA KUBBIE OPTaHU3MbI, MPUMEHEHHE B PA3JIMYHBIX OTPACIISIX YIKOHOMHUKH,
UCIIOJIb30BaHUE IS CO3/ITaHUSI COBPEMEHHBIX MAaTEPHAIIOB U TEXHOJIOTU;

IIPOBOJUTH PEAKIUU, MOATBEPKIAIONINE KAYECTBEHHBIN COCTaB Pa3IUYHBIX
BEIIECTB, PACIIO3HABATHh OMBITHBIM MyTEM COAEPIKAIIUECS B BOJHBIX PacTBOpPax
WOHBI: XJIOpUA-, OpoMHA-, MOAUI-, Ccyiabdar-, ¢ocdar-, kapOOHAT-, CHUIUKAT-,
cynbur-, cynbQua-, HUTpPAT- U HUTPUT-UOHBI, THUJIPOKCUI-HUOHBI, KATHOHBI
aMMOHMSI, MarHusi, KaJbliMs, aIIOMUHUS, Kene3a (2+) u xeneza (3+), meau (2+),
IIUHKA,

OOBSCHATh M MPOTHO3UPOBATH CBOWCTBA BXKHEHIIMX M3yYaeMBbIX BEILECTB B
3aBHCUMOCTH OT MIX COCTaBa M CTPOCHUS, IPUMCHECHHE BEIICCTB B 3aBUCHMOCTH OT
WX CBOWMCTB, BO3MOXXHOCTh MPOTCKAHWS XUMHUYECKHUX MPEBPAICHUI B Pa3IUIHBIX
YCIIOBUSAX HA OCHOBE PACCMOTPEHHBIX 3JEMEHTOB XHUMHYCCKOH KHHETHKU U
TEPMOIMHAMUKHY;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJF0 XHMHYECKOTO 3JIeMEHTa Mo (QopMyse COeAUHEHHUS, MACCOBYIO
JOJI0 BEIIeCTBA B PAcTBOpPE, MOJBHYIO JIONIO XUMHUYECKOTO »JJEMEHTa B
COCIMHCHUH, MOJIIPHYIO KOHIICHTPAITMIO BEIIECTBA B PAacTBOpPE, HAXOAWTH
IPOCTEHIITYI0 (hOPMYJTYy BEIIECTBA IO MaCCOBBIM HJIM MOJIBHBIM JOJISIM DJIEMEHTOB,
IIPOBOJIUTH PACUETHI 10 YPABHCHHSIM XMUMHUYECKUX PEAKIMN C y4eTOM HEJ0CTaTKa
OJTHOTO W3 PEArcHTOB, MPAKTHYECKOTO BBIXOJIA TMPOIYKTa, 3HAYCHHUS TEIUIOBOTO
s dekra peakuu, onpeaesaTh COCTaB CMECEe;

coOmoaate mpaBwiaa Oe3omacHoi  paboTel B JlabopaTopuu  MpHU
UCIIOJIb30BAaHUN XUMHUYECKON TOCYAbl W OOOpYAOBaHMs, a TaKXke IMpaBuiIa
oOpamieHusi ¢ BEMIECTBAMH B COOTBETCTBUHM C WHCTPYKIIUSMH BBITIOJTHCHHUS
Ja00paTOPHBIX OMBITOB M MPAKTUYECKUX Pa0OT MO MOIYYEHHUI0 U COOMPAHUIO
razooOpasHbIX BEHIECTB (aMMHaka M  YIVIEKUCIOrO0 Tra3a) U PEIICHUIO
OKCIIEPUMEHTAJBHBIX 3a7ad 10 TeMaM Kypca, TMPEeACTaBISITh PE3yIbTaThl
dKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTeIbCTB, IPa(UKOB, TAOIUIl U BHISBIIATH
AMIUPUIECKUE 3aKOHOMEPHOCTH;

MPUMEHSITh OCHOBHBIE OIEPAIlMU MBICIUTEIHHOU JESTEIHHOCTA (aHAIH3 |
CHUHTE3, CpaBHECHHE, OOOOIIEHHWEe, CHCTEMAaTH3allUi0, BBISBICHUE IPUYUHHO-
CJIIEICTBEHHBIX CBA3€H) MPU U3YYEHUU CBOMCTB BEIIECTB U XMMUYECKHUX PEAKIIUH,
BJIQ/IETh €CTECTBEHHO-HAYYHBIMA METOJaMU TMO3HaHMs (HaOII0/IeHne, U3MEPEHUE,
MOJIETTUPOBAHKE, SKCTIEPUMEHT (PEaIbHBIA U MBICIICHHBIN );



OpUMEHSATh  MpaBuja  Oe3omacHOro  oOpaieHuss ¢ BeIIeCTBaMH,
UCIIOJIb3yeMbIMA B TOBCEIHEBHOW JKM3HU, TpaBHJIa TIOBEJACHHS B IEIIX
cOepexeHUs 370pOBbS U OKPYXKAIOMICH NPUPOAHON Cpeibl, MOHUMATH BpPEI
(OmacHOCTh) BO3NIEHMCTBUS HA JKUBBIE OPraHU3MbI OMNPENEICHHBIX BEIIECTB,
MOSICHATh HAa MPHUMEPax CIOCOObl YMEHBIIECHUSI U MPEAOTBPAIICHHUS UX BPEIHOTO
BO3/CHCTBHS, 3HAUCHUE KUPOB, OCIIKOB, YIIIEBOJIOB ISl OpPraHu3Ma 4eJIOBEeKa;

UCTIONB30BaTh TOJMYyYeHHBIC MpeacTaBieHus o cdepax mpodeccrnoHaIbHOM
JESITeNTLHOCTH, CBS3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTUSIMHU, KaK OCHOBY
i TpoecCHOHAIbHON OpUEHTAIIMA W JUIsI OCO3HAHHOTO BBIOOpa XMMHHU Kak
npodUIBbHOTO TpeaMeTa MpH MPOJIOJKCHUH OOYyYeHHs Ha YpPOBHE CpEIHETO
o01ero oOpazoBaHus;

y4acTBOBAaTh BO BHEYPOYHOW IPOCKTHO-HCCIICIOBATEIIBCKON EITeIbHOCTH
XUMUYCCKON W XHMHKO-3KOJIOTMYECKOW HAaIPaBJICHHOCTH, NPHOOPECTH OIIBIT
NpOBECHHS YIeOHBIX NCCIIEIOBAaHUH B YCIOBHIX 00pa30BaTEIbHBIX OpraHu3allni,
a TaK)Ke opraHu3anui (IIEHTPOB) JOTOJTHUTEIIHFHOTO 00pa30BaHuUs JCTEH.



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne HaunmenoBanue pasienoB u (undposrbie)
KonTtpoibHbIe IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypcsl
Paznen 1. [leppoHavyanbHble XUMHU4YECKHE NOHATHS
Xumus — BakHas 00J1aCTh
1.1 €CTECTBO3HAHMUSI M MPAKTHICCKOU 6 2
JIESITENIbHOCTH YeNIOBEKa
BemecTBa 1 XuMHUYeCKHE
1.2 19 1
peakuuu
Hroro no pazneny 25
Pa3nen 2. BaxxHeline npeacraBuTe/Id HEOPraHMIeCKNX BellleCTB
21 Bosgyx. [lonsTue o raszax. 14 1 1
' Kucnopoa. Oxcuppl
Bonopoa. [Tonsitue o kucinorax u
2.2 6 1
COJISIX
Boma. PactBopsl. [Torsarue 00
2.3 P 12 1 1
OCHOBaHMUSIX
OCHOBHBIE KJIacChl
24 . 14 1 1
HEOPraHWYECKUX COCTUHEHUI
Hroro no pazneny 46

Pa3nen 3. [lepunoanyecknii 3axon u Ilepuoguyeckas cucrema xumudeckux ieMmeHToB /1. U. MennaeieeBa. CTpoeHue aTOMOB.

XumMudeckas cBsizb. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE pPe€akmumn




[leproguyeckuit 3aK0H U
[Tepuoauueckas cucrema

3.1 14
XUMUYecKux 3jemeHToB /1. 1.
MenneneeBa. CTpoeHue aToma
XuMuyeckas CBs3b.
3.2 OKucauTenbpHO- 12
BOCCTAHOBUTEIHHBIC PEAKITHHI
Hroro mo pazneny 26
PesepBHOE Bpems 5
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Kourpoabnbie | IlpakTuyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypebi
Pasnen 1. BemecTtBo m xXuMu4eckasi peakius
11 IToBTOpeHue u yriyOneHue 3HaHUH o 8
BEIIECTBE
12 OcHOBHBIE 3aKOHOMCPHOCTI/I IIPOTEKaHUs 14 1 1
XUMHUYECKUX peakluii
13 DNEeKTpOIUTHYECKAs AUCCOLHALIHSL. 12 1 5
' XHUMHYECKUE pEeaKLUU B pacTBOpax
Hroro no pazneny 34
Pazgen 2. HemeTalsibl M X cCOeANHECHHUSA
21 OO01mas XxapakTepuCTUKAa XUMHYECKHUX 6 1
' anemeHTOB VIIA-rpynmel. ["amorenst
OO01as XxapakTepUCTUKAa XUMHUYECKHUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6
COEIMHEHMS
OO01mas XxapakTepuCTUKa XUMHYECKHX
2.3 anemeHToB VA-rpynmsl. A30t, hochop u ux 10 1
COEIMHEHHUS
OO61as XxapakTepUCTUKAa XUMHUUYECKHUX
24 anemeHToB |VA-Tpynnsl. Yriepon u 11 1 2
KpPEMHUU, UX coequHeHus. bop
Hroro no pazneny 33




Pa3gen 3. MeTa/llIbl M MX COeANHECHUSA

3.1 OO01111e CBOMCTBA METAIIIOB 5
3.2 Baxuelime MeTaaibl 4 UX COEIUHEHUS 15 2
Hroro no pazneny 20
Pasnen 4. XuMus u okpyskaouias cpeaa
41 BemectBa 1 MaTepuanbl B )KU3HU YEIIOBEKA. 5
' OCHOBBI 3KOJIOTHYECKOM TPAMOTHOCTH
Hroro no pazmeny 5
Pa3pnen 5. O0001eHue 3HAHUI
51 [ToBTOpEeHHE 1 0000IICHNE 3HAHUMA 7 9
' OCHOBHBIX Pa3JIe€JoB KypcoB 8—9 KIaccoB
Hroro no pazaeny 7
PeszepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 11
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