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HHOACHUTEJIBHAA 3AIIUCKA

[TporpaMMa 1o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIEr0 00pa30BaHMsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHS OCHOBHOM 0O0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueii mporpaMMbl BOCITUTaHUS U C YYETOM KOHIEMIMU MPEnojaBaHus y4yeOHOro mpenMeTa
«Xumus» B o0Opa3oBaTeNnbHbIX opranuzanusix Poccuiickoit @enepariuu.

[Iporpamma mo XumuM Ja€T OpeACTaBICHHE O MLesaX, oOmel crparernn oOydeHus,
BOCIIUTaHUA M Pa3BUTHA OOYyYarOIIMXCS CpPEACTBAMH YYEOHOIo IpeIMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE TPEMETHOE COJEpKaHKe, MPeTyCMaTPUBAET paclipellelieHue ero Mo kKiaccaMm u
CTPYKTYpHUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHH, ONpeeseT KOIUYECTBEHHbIE
U KAaueCTBEHHBIE XapaKTEPUCTUKH COJEP/KAHUSA, PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTD
U3yUEHHs] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSA3€H, JOIMKH y4eOHOro
nporiecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaesseT BO3SMOKHOCTH peaAMeTa s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNIbHOI MporpaMMbl Ha
YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus, a TakKe TPeOOBaHUM K pe3ysbTaTaM 00ydeHHUs] XUMHUH
Ha YpOBHE Leleld H3ydeHUs MpeaMeTa M OCHOBHBIX BHUJIOB Yy4eOHO-IIO3HABaTEIbHOU
JeSITeIbHOCTH 00yUaIOIIEerocs IO OCBOCHUIO YUEOHOTO COIEPKaHMS.

3HaHUE XUMUH CITy>KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUarOIIErocs, ero
NpeACTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEN
NpECTaBICHUS O B3aUMOIPEBPALLCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPUPOJIE, O MyTIX
pemieHust TI00ambHBIX MPOOJIEM YCTOHYMBOTO Ppa3BUTUSI YEIOBEYECTBA — CBHIPHEBOMH,
SHEPreTUUECKOM, MUILEBOM U FKOJIOrHYEcKOol 0e3011acHOCTH, IPOOIIEM 3]paBOOXPaHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYeT peanu3aliM BO3MOXHOCTEW s caMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYPBI JINYHOCTH, €€ 0011el U PyHKIMOHATBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (POPMHUPOBAHHE MBIIUIEHHUS U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB MX  CaMOCTOSITEIbHON  y4eOHOH  JEATEIbHOCTH,  SKCIEPUMEHTAJIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
po(heCcCHOHANTLHOM e TEIILHOCTH,

3HaKOMHUT CO CIEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIAIbIBAET OCHOBBI IIEJIOCTHOTO
B3IUIAJa HA €JMHCTBO MPHUPOJIbI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHOU IPaMOTHOCTH 00Y4arOLINXCS;

CHOCOOCTBYeT (POPMUPOBAHMIO LIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TpPUPOJE, K UEJIOBEKY, BHOCHUT CBOH BKJIaJ] B DKOJIOTUYECKOE OOpa3oBaHuE
oOyyJaronuxcs.

JlaHHble HampaBieHUs B OOYyYEHMHM XMUMHMU 00eCHeunBaroTCs creuudukoil coiepkaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS TNEJarornyeckd aganTHPOBAHHBIM OTpakeHHUEM
0a30BOM HAYKW XMMUU Ha ONPECTIEHHOM dTare €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOIO 0OILIEro 0Opa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00yYaroIUMUCS CUCTEMBI NI€PBOHAYAIbHBIX MOHATHH XMMUH, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX IIOHATUN OPraHUYECKON XUMUHU.

CrpykTypa copepkaHHsl MPOrpaMMbl 0 XUMHUH C(HOPMUpPOBaAHA HA OCHOBE CHCTEMHOTO
noaxoja kK e€ msydenuro. CopepkaHME CKIAJBIBAETCS U3 CUCTEMBI IOHATUH O XMMHYECKOM
3JIEMEHTE U BEIIECTBE M CUCTEMbl MOHATHH O XuMHuYecKoW peakuuu. OOe 3TU CUCTEMBI



CTPYKTYpPHO OpPraHM30BaHbl 10 IPUHLUILY IOCJIEJOBATEIbHOIO pPAa3BUTHUs 3HAHMM Ha OCHOBE
TEOPETUUECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona J[. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XMMMH;

— YUYEHHS O CTPOEHUM aToMa U XMMHYECKOH CBS3H;

— MPECTaBICHUH 00 AIIEKTPOITUTUIECKOMN TUCCOIMAIINYN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaAHUS PacCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH TOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATENBHO OT OJHOIO YPOBHSI K JApYyromy,
BBITOJIHAS (DYHKLIMU OOBSACHEHHS] W HPOTHO3MPOBAHUS CBOWCTB, CTPOCHHMS W BO3MOXKHOCTEH
IPAKTUYECKOr0 IPUMEHEHUS U MOIYUYEHHS U3yYaeMbIX BEILECTB.

OcBoeHHe MpOrpaMMbl IO XUMHUHU CIOCOOCTBYET (DOPMHPOBAHHUIO TPEACTABIECHUS O
XMMHMYECKOM COCTaBIIIOIIEH HAyYHOW KapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM IPHPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAaHUIO U METO/AM IO3HaHus B Hayke. M3yueHue xumMnn
OPOMCXOOUT C TPHUBJICYCHWEM 3HAHUA M3 paHee M3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxatomuiit Mup», «buonorus. 5—7 knaccel» u «Du3uka. 7 Kjacc.

[Tpy n3yueHny XUMHUU TPOUCXOAUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOM HAayKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON JIEATEIbHOCTH YelloBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJBTYpbI. 3ajaua y4eOHOTo IMpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XUMHYECKHX 3HAaHUM — Ba)KHEHIIMUX (DaKTOB, MOHATHH, 3aKOHOB M TEOPETHYECKHUX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUII MHPOBO33PEHUYECKOrO XapakTepa, s3blka HayKH, B
NpuOOIIEHNH K HAyYHbIM METOJIaM MMO3HAHMS [IPU U3yUYEHHUH BEUIECTB U XUMUYECKUX PEaKIHii, B
(OopMHpPOBAaHMM W Pa3BUTHM TO3HABATENbHBIX YMEHHMM M HMX [PUMEHEHMH B Yy4eOHO-
MO03HABATEJIbHON M yueOHO-HMCCIe0BATEIbCKON 1eATEeIbHOCTH, OCBOEHUH IPaBUil O€30MacHOTO
oOpalleHus C BELECTBAMU B [IOBCEIHEBHON KU3HH.

[Ipy u3y4yeHHH XMMHMH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Ba)KHOE 3HAYCHHE
npuoOpeny Takue e, Kak:

— (popmHpoBaHUE MHTEIJIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caM000pa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY MPHHATUIO PELICHHWH, CHOCOOHOM aJanTHpoBaThCs K
OBICTPO MEHSIOIUMCS YCIOBHUIM KHU3HH;

— HamnpaBJICHHOCTh OOYyYEHHUS Ha CHUCTEeMaTH4ecKoe NpuoOlIIeHne OoOydaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENbHOM  JIEATENbHOCTH, HAyYHbIM  METOJaM  IIO3HaHUf,
(opMHUPYIOIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUM;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPHUOOPETEHUIO OO0YYarOIUMHUCS OIbITa
pa3HoOOpa3HON NEeATENbHOCTH, TO3HAHUS W CaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIETEHIIN), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢opmupoBaHue o0mel GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
qyciae YMEHHH OOBACHATh M OLCHMBATBH SIBJICHUS OKPYXKAIOLIETO MHpa, MCIOJb3Ys 3HAHUS U
OMBIT, TOJyYEHHBbIE MNPH H3YYEHUH XHUMHH, TNPUMEHATh HMX MPH peleHuH npolieM B
IIOBCEJHEBHOM KU3HU U TPYIOBOM IEATEIBHOCTH;

— (hopMupoBaHue y 00yHarOmUXcs T'YMaHUCTUYECKUX OTHOLIEHUH, TOHUMaHMs LIEHHOCTU
XMMHUYECKHX 3HAHUHU Ui BBIPAOOTKU SKOJIOTMYECKH LIEJIeCOO00pa3HOro MOBEACHHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 340POBbS M OKPYXKAIOIIEH MPUPOIHON
Cpelbl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEGHMs OOIEYEIOBEYECKMX LEHHOCTEH, MOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npoduiis 1 HaPaBICHHOCTH AaJbHEHUIIEro 00yueHusl.



Ycii0Busi 00yYeHHs JeTeil Ha JOMAlIHeM 00y4YeHUuM:

co3JaHue OJIarONpHUATHON 0OCTAaHOBKH, MIAMSIIETO PEXKUMa,

WCTIOJIb30BaHNE MPUEMOB U METOJOB OOYYEHUS, aJICKBATHBIX BO3MOXKHOCTSIM yUaIIAXCS,
o0ecreunBaroInX yCIEIHOCTh yUeOHOM e TeIbHOCTH;

muddepeHnmanus TpeOOBaHUNA U MHIUBHy alTU3aIHsI 00y4eHUs;

MoUHUKAIHS YIeOHOH MPOrpaMMbl — COKpAIIIEHHE ee 00beMa 3a CUET BTOPOCTEIIEHHOTO
MaTepualia U BBICBOOOXKJCHHE BPEMEHM Ha JIMKBHIAIMIO TPOOEIIOB B 3HAHUSAX W yMEHUSX
yyaluxcs;

OpraHu3alysi  CHUCTEMBbl  BHEKJIACCHOW,  (aKyJIbTaTUBHOM, KPYXKKOBOH  pabOTHI,
MOBBIIIAIONIEH YPOBEHB PAa3BUTHUS YUAIUXCS, TPOOYKAAIOLICH UX HHTEPEC K 3HAHUSM;

y4eT OCOOCHHOCTEH TICHXHMYECKOTO pa3BHTHS, NPUYHH TPYJHOCTEH TIOBEACHUS U
o0yuyeHMsl TpU OpraHMU3aLUU OOyUEHHUs U KOPPEKIMOHHOW BOCHHUTATENBbHOM pabOThl ¢ JaHHOU
KAaTeropueu IeTeu;

B pabore c¢ mnpumeHsercs WHAMBHAYaJbHBI MOAXOA Kak Npu oTOOpe ydeOHOro
CONepXKaHWs, TaK W TpPH BeIOOpe (OPM W METOJOB €r0 OCBOCHHUS, KOTOPHIE IOJDKHBI
COOTBETCTBOBATH UX JIMYHOCTHBIM U MHAUBUIYAIbHBIM OCOOEHHOCTSIM.

MECTO IIPEJJMETA B YYEBHOM IIJTAHE
KonunuectBo yacoB, OTBEACHHBIX Ul U3YUYEHHS] XUMUU cocTaBisieT 34 yaca — 1 yac B HEJEIIO.



COJAEP)KAHUE OBYYEHUA

9 KJIACC

BemecTBo 1 XUMHYECKas peaKuust

Ilepuonnueckuit 3axkoH. Ilepuommueckas cucrema XuMudeckux osyemenros [l M.
MenpeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPHUOAOB, Kallvs, KaJlbLUi U HMX COECIWHEHUN B COOTBETCTBUU C
IIOJIO’KEHUEM 3JIEMEHTOB B [lepuoandeckoi CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHne BemiecTBa: BHMJbl XUMHUYECKOW CBSA3M. THUIBI KPUCTAIUIMYECKHX PELIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT THUIA KPUCTANIMYECKOM PEMETKH M BHJA XUMHYECKOU
CBSI3U.

Knaccugukamus ¥ HOMEHKIaTypa HEOpPraHMYECKHMX BellecTB. XMMHUYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K Pa3IMUHBIM KjaccaM HEOPraHMYECKHUX COEIMHEHUH, IeHETHYeCcKas
CBS3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanys XxuMu4eckux peakuuil Mo pas3inyHbIM MPU3HAKaM (110 YHUCIY U COCTaBy
YUacTBYIOLIMX B PpEaKUUH BELIECTB, IO TEMIOBOMY H(PQEKTy, MO H3MEHEHHUIO CTeleHeH
OKHCJICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTauu3aTopa). DK30- U
IHIOTEPMUYECKUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsTe o ckopoctu xumuueckoil peakuuu. [lonstue 06 0OpaTUMBIX U HEOOpPaTHMBIX
XMMHMYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TIeTeporeHHbIXx peakuusax. [lonstue o
karanuse. llondarne o XxumuueckoM paBHOBecHH. DPaKTOpbI, BIMAIOIIAE HAa CKOPOCTh
XMMHUUYECKON peaKkLMH U NOJ0KEHNE XUMUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, DSJEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTENBHON peakuuu. CocTaBleHHE YPABHEHMM OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOIB30BAHUEM METO/1a SJICKTPOHHOTO OasiaHca.

Teopust 2MEKTPOIUTUUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEJIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHM3M JAHCCOIMAllMM BELIECTB C pA3IUYHbIMU BHJAMHU XHUMHUYECKOH CBS3H.
Crenenp auccounanuu. CuiabHbIE U CIIA0bIE 3TEKTPOIIUTHI.

Peakuun moHHoro o6MeHa. YcCioBUsl MPOTEKaHUs peakldil HOHHOrO OOMEHa, MOJHbIE U
COKpallEHHBbIE MOHHBIE ypaBHEHHUs peakiuil. CBONCTBA KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
NpeACTaBICHUNH 00 SJIEKTPOIUTHYECKOW Iuccoluannu. KadecTBEHHbIE pPEaKIWW Ha HWOHBIL.
[TonsaTue o ruziposn3e comen.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHMYECKHUX BEIECTB —
METAJUIOB M HeMeTauloB (rpaduTa W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICJOBAHUE 3aBHUCHMOCTH CKOPOCTHM XMMHMYECKOM pPEaKUUu OT BO3JCHCTBUS pPa3IMYHBIX
(akTOpOB, HCCIIEOBAHUE 3JEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MpoLecca IUCCOLUALNN
KHMCJIOT, IIEJIo4Yed M cojedl (BO3MOXKHO MCIIOJIb30BaHME BUJEO MAaTEpUAlOB), IMPOBEACHUE
OMBITOB, WIIIOCTPUPYIOIIUX IMPU3HAKU MPOTEKaHMs peakiuil MOHHOro obmeHa (oOpa3oBaHue
ocajika, BBIICICHHE Tra3a, 00pa3oBaHME BOJbI), OINBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKIUi (FOpeHue, peakluH pa3iokKeHUs, COEAUHEHUs),
pacro3HaBaHME HEOPraHMYECKUX BEILIECTB C IOMOIIBIO KAaYECTBEHHBIX pEaKLUUi Ha HOHBI,
peueHue SKCIIEPpUMEHTAIbHBIX 3a/1a4.

HemeTa/libl ¥ HX COCJUHEHUSA

OOmast xapakTrepucTuka TrajgoreHoB. OcOOEHHOCTH CTpPOEHHs AaTOMOB, XapaKTEepHbIE
crerieHu okucieHusi. CtpoeHue M (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTE€HOB.



XUMHYECKHE CBOHCTBA Ha IpUMeEpe Xjopa (B3aMMOJEIHCTBHE C METAUIAMM, HEMETAJUIAMH,
menouamu).  XnopoBopopod. ConsiHass KWCIOTa, XHMHMUYECKHE CBOWCTBA, IIOJIyYEHHUE,
npuMeHenue. JleficTBre xjiopa 1 XJI0pOBOAOPO/Ia HAa OPraHKU3M ueoBeka. BaxHeiue Xmopuiast
U UX HaXO0XJIEHUE B IIPUPO/IE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHne M (pu3MyYecKhe CBOWMCTBA MPOCTBHIX BEUIECTB —
KHCIIOpO/ia M cepbl. AJJIOTPOIHbIE MOAU(UKAIIMKM KUCIOpOJa U cepbl. XUMUYECKUE CBOWCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYecKHue M XUMUYeckue cBoMcTBa. OKCHIBI Cepbl Kak
NpEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (pU3NUYECKHEe M XUMHUYECKHE CBOICTBa
(oOmme Kak TMpencTaBUTENs Kilacca KUCIOT M crneuupuyeckue). XUMHUYECKHE PEeaKIHH,
JeKal[e B OCHOBE IPOMBILIUIEHHOTO croco0a MOoJdy4yeHUs cepHoW KuciotTel. [Ipumenenue
cepHOi KucnoTsl. CoaM CepHOM KMCIOThI, KAUeCTBEHHAs peakuus Ha cyibdaT-uoH. Haxoxnenue
ceppl U €€ COENMHEHUH B MpUpoAe. XHUMHUYECKOE 3arpsA3HEHHE OKpYKaloIehd cpempbl
COECIMHEHUSAMH Cepbl (KUCIOTHBIE O, 3arps3HEHUE BO31yXa U BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLICHUSL.

OOmas xapaktepucTuka 3yeMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHH OKHCICHHA. A30T, paclpoCTpaHEHHE B MpHpoae, (U3NYECKUEe HU
XUMHYeCKHe cBoiicTBa. KpyroBopotT a3ora B npupoje. AMMHUAK, ero Gu3n4eckue U XMMUYECKHE
CBOICTBa, noy4yeHue u npumeHeHune. Coau aMMOHHUS, UX (U3NYECKUE U XMMHYECKHE CBONCTBA,
npumeHeHue. KadecTBeHHast peakuus Ha MOHBI aMMOHHUA. A30THasg KHUCIOTa, €€ IOJydYeHHE,
¢usnyeckue M XMMHUYECKHE CBOMCTBa (0OlIMe Kak NpeACTaBUTENs Kiacca KHUCIOT U
cneuupuyeckue). Vcnoap3oBaHWe HHUTPATOB M COJEH aMMOHHUSI B KadyeCTBE MHUHEPAIbHBIX
yaoOpeHuii. XuMHUYECKOe 3arpsi3HCHUE OKPYXKAIOMEH Cpeibl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JIOXK/IM, 3arpsi3HEHHE BO3[yXa, MOuYBbI M BOAOEMOB). docdop, amioTporHble MOIUPUKALIH
¢docdopa, dpusznyeckne u xummuueckue cpoiictBa. Okcua ¢ocdopa (V) u gocdhopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOICTBa, moiydeHue. lMcmonwp3oBanue ¢ochaToB B KadecTBe
MUHEPATBHBIX YI0OPEHUH.

OO6mas xapakrepucTuka djeMeHTOB I[VA-rpymnmbl. OCOOCHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIe CTENIEHU OKHCICHMs. YTIEpOoJ, aJlFIOTPONHbIE MOIUBHUKAIIMH, PAaCIPOCTPAHEHUE B
npupoze, pusnueckue U XuMUIeckue cBoictBa. Ancopouusa. KpyroBopot yriepoaa B mpupoze.
Oxcunpl yraepona, ux GU3MYEcKue W XMMHYECKHE CBOMCTBA, IEHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJy4YEeHHEe U NPUMEHEHHEe. DKOJIOTHYecKue MpobeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUIOTE3a IN100aJbHOI0 MOTEIVICHUs KJIMMaTa, NapHUKOBBIN 3¢(dext. YronpHas kuciora u eé
CONM, WX (PU3MUECKHEe M XUMHYECKHE CBOMCTBA, MOJy4YeHHE U TpuMeHeHue. KauecTBeHHas
peakimst Ha  KapOoHaT-moHbL.  lcmomb3oBaHme ~ KapOOHATOB B OBITY, MEIHIIMHE,
IPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKHUX BELIECTBAX KAK O COEIMHEHMAX YIiepoJa
(MeraH, 9TaH, STHJEH, aUETHICH, J3TaHOJ, TJHUIEPUH, YKCycHas Kuciorta). IlpuponHsie
UCTOYHUKHU YIJIEBOAOPOAOB (Yrojb, HPUPOJAHBIM Ta3, HEPTh), HNPOAYKTHI UX NepepaboTKu
(6en3uH), X POJb B OBITY W MPOMBIIIIEHHOCTH. [ToHATHE 0 OMOIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M MX pPOJM B JKM3HM ueloBeka. MarepuaabHOE €IMHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COCTUHEHUM.

KpemHuui#i, ero ¢usnyeckue M XUMHUYECKHUE CBOICTBA, IOJyYE€HUE W NPUMEHEHHUE.
Coenunenus kpemHuss B mpupone. OOmue mnpenctaBiaeHuss o6 oxcunme kpemuus (IV) u
KpeMHHUEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BAHUE B OBITY, B IPOMBIIIICHHOCTH. Baxkuelue



CTPOUTENIbHbIE MaTepHalibl: KepaMUKa, CTEKJIO, I[IEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MacHOT0 UCIOJIb30BAHUSI CTPOUTEILHBIX MATEPUAJIOB B TIOBCEIHEBHOM KH3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHrue o0paslloB HEOPTraHMYECKHX BEIIECTB, CBOMCTB COJISIHOM KHCJIOTHI, MPOBEACHUE
KauyeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJEHUE MPU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpaxkaromue (QU3MYECKHe U XUMHUYECKHE CBONCTBA TaJOre€HOB W MX COCIUHEHHUH (BO3MOXKHO
WCIIOJIb30BaHNE BUIEOMATEPHUATIOB), O3HAKOMIIEHHE C O0pa3liaMH XJIOPUIOB (TaJOr€HUIOB),
O3HAaKOMJIGHHE C oOpaslaMu cepbl U €€ COeAMHEHUSMU (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATepHaNioB), HaOmIOJeHHe Tmpolecca OOyriMBaHWs  caxapa MO JIeHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XUMHUECKUX CBOICTB pa30aBlIeHHON CepHOU
KHUCJIOTHI, TIPOBEJICHUE KAYECTBEHHOW peakIuu Ha Cyib(haT-uoH M HaONIOJCHUE MpHU3HAKa €€
MPOTEKaHusl, 0O3HAKOMJICHHE ¢ (PU3MYEeCKMMH CBOWCTBaMHU a30Ta, docdopa M MX COCAMHEHUN
(BO3MOKHO HCTIOB30BaHKE BHACOMATEPUAIOB), 00Opa3aMu a30THBIX U PochHOpPHBIX yAOOpEHUH,
MoJTydYeHue, coOWpaHue, pacro3HaBaHUE W HW3YYCHHE CBOHCTB aMMHaKa, IPOBEICHUE
KAueCTBCHHBIX pEAKIMA Ha HWOH aMMOHHUS W (dochar-uoH W U3y4YCHHE TMPU3HAKOB HX
NPOTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCTIONb30BAaHUE BUJCOMATEPHANIOB), M3YUYEHHE MOJENel KPUCTAIMYECKUX PEHIETOK anMmasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aJCOpOIMH PAcTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTHUBOTA3a, MOJyUYeHUE, COOUpaHue, paclo3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO rasza, MpOBEJCHHE KAaueCTBEHHBIX peakiuil Ha KapOOHAT U
CUJIMKAT-UOHbl M UW3Y4YEHUE IMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHHWE C MPOAYKIHUEH
CUJIIMKAaTHOM IPOMBIIUICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4d 10 Teme «BakHenmue
HEMETaJUTBl U UX COCTUHEHUSD.

MeTajibl M X COCAUHEHUS

OOmiass xapakTepUCTHKA XHMHYECKHUX DIEMEHTOB — METAJJIOB Ha OCHOBaHHHM HX
nonoxxeHus B [lepronnueckon cucreMe XxumMudyeckux anemeHToB 1. . Menaeneesa u crpoeHust
atomoB. CTpoeHue MeTauioB. MerauMueckas CBs3b M METAJUTMYECKas KpUCTaJUTHUecKas
peuméTKa. DNEKTPOXUMUYECKUN pAl HANpsSHKEHUH MeTamoB. DHU3WYEeCKue W XUMHUYECKHUE
cBoiicTBa MeTayyioB. OOmmMe crnocoObl MoxydeHusi MeTasioB. [IoHATHE O KOPPO3UU METAaJlIOoB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTalb, YyTYyH, JIOPATIOMUHUN, OpOH3a) U
UX MIPUMEHEHHE B OBITY M MPOMBIIIJIEHHOCTH.

[llenounbie MeTauibl: osiokeHue B [leproanyueckoil cucteMe XMMUYECKUX AJ1€MEHTOB /1.
N. MeHnneneeBa, CTpO€HHE MX aTOMOB, HaXOXKJeHUE B mnpupone. Pusnueckue U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
IICJIOYHBIX METAJUIOB U UX COCIUHECHUM.

[[lenoyHo3emMenbHBIE METAUIbl MarHuii W KajblWi: moJioxkeHue B Ilepuogmueckoit
cucteMe xumudeckux sneMmeHTtoB [I. M. MeHneneeBa, CTpO€HHE KX aTOMOB, HaXOXKJIEHUE B
npupoae. OU3nUECKUe U XUMHUYECKHE CBOMCTBA MAarHus U Kaiblus. BakHenmume coeauHEHUs
KaJbLus (OKCUJ, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTPaHEHUSI.

AnmoMunanii: nionoxkenue B llepumoamdeckoin cucteMe xumudeckux sgaemeHToB . H.
MeneneeBa, CTpOEHHE aTOMa, HaX0XJAE€HHUE B npupoae. Ouznyeckre U XUMHUYECKUE CBONCTBA
anmroMuHMs. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMHHHUS.

Kene3o: mnonoxenune B Ilepuonnueckoir cucremMe xumuyeckux osnemenroB JI. W
MenpeneeBa, CTpOCHHE aTOMa, HaXOXAEHUE B Mpupojae. PU3NUecKrue U XMMHYECKUE CBOMCTBA
xkene3a. Okcuabl, rugpokcuasl U coym xkenesa (II) m sxemeza (III), mx cocraB, cBolcTBa M
MOJIyYeHHUE.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METalIOB M CIUIaBOB, WX (U3UYSCKUMHU CBOWCTBAMH,
M3y4YeHHE Pe3yJbTAaTOB KOPPO3WU METAJIIOB (BO3MOXHO HCIIOJIb30BAaHHWE BHJICOMATEPHATIOB),
0COOCHHOCTEH B3aMMOJEHCTBUS OKCHIA KaJIbIUs U HATPUS ¢ BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIOB), HMCCIEAOBAaHUE CBOWMCTB JKECTKOW BOJBI, TpOIlecca TOPEHHS IKeleza B
Kuciaoposne  (BO3MOXKHO — HCIIOJIB30BAaHHWE  BUICOMATEPHANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIM Ha WOHBI: MarHus, KaJbIUs, ATFOMUHMS, HHKA, kene3a (I1) u kenmesa
(IIT), meaum (I1), HaGmroaeHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS TJIAMEHW MOHAMU HATPHS,
Kamus U Kaiblus (BO3MOXHO HCIIOJNIB30BAaHHE BUACOMATEPUAJIOB), UCCIEIOBAaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA ATFOMUHUS W THIPOKCH/IA [IMHKA, PEIICHHE SKCTICPUMEHTAIBHBIX 3a7a4 110
TeMme «BaxkHelme MeTamibl U UX COSTUHEHUS.

XuMHS U OKPYKAKOIIas cpeaa

BemiecTBa 1 MaTepuansl B IOBCETHEBHOM KM3HU YeNOBeKa. be3omacHoe MCIONb30BaHHE
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. [lepBas mOMOIIb MPU XUMHUYECKUX OXKOTrax H
OTPAaBJICHHSIX.

XUMUYECcKOe 3arps3HeHHE OKpYKarollel cpepl (MpeaenbHas TOMyCcTUMasi KOHLEHTPALUs
Beniects, nanee — [1/IK). Pons XxuMuu B pemieHu#N KOJOTHYECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3y4deHue o0pasioB MaTepuasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJTUMEPHBIC MaTEPHUATIBI).

Mesricnpeomemnvwie ceazu

Peanu3anust MeXNpeAMETHBIX CBSI3€H MPU U3YUYCHUU XMUMHH B 9 KJacce OCYIIECTBISIETCS
4yepe3 UCIOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATUH, TakKk U IOHATHM,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TS OT/ICIBHBIX MPEAMETOB €CTECTBCHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HAay4YHbIH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KiacCU(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHUE,  DIKCIEPHUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN YPPEKT, TEXHOIOTHS, MATCPHUAITHI.

®dusuka: Marepus, aToM, OJJIGKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHJI, W30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, OJJIGKTPUYECKUI 3apsAl, MPOBOJHUKH, TOJIYINPOBOAHUKH,
TUDIIEKTPUKHU, (DOTOIJIEMEHT, BEIIeCTBO, TeNO, 00BEM, arperarHoe COCTOSHHE BeIecTBa, Tras,
pacTBOp, PacCTBOPUMOCTh, KPHUCTAJUTMUECKAs pEMmIETKA, CIUIaBbl, (U3MYECKHe BEIMYUHBI,
€IMHUIIBI I3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocuHTe3, nbixanwe, Ouocdepa, IKOCHUCTEMA, MHHEpPATbHBIC YAOOpEHUS,
MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATEIbHBIE BEIIECTRA.

l'eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHBIE MOPOJIBI, IOJE3HBIC
UCKOTIaeMbIE, TOIUTHBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBLIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTpaMMbl OCHOBHOTO 00mIero o0Opa3oBaHus
JOCTUTAIOTCS B XOZI€ OOYYEHHUsI XMMUHU B €UHCTBE YU€OHOH M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUHCKHMMHM  COLMOKYJBTYPHBIMH U  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE MPaBUJIAMM U HOpPMaMH IOBEIEHUS U
CHOCOOCTBYIOT MpoOLIeccaM CaMOIIO3HAHMSA, CAMOPA3BUTHUS M COLIMATM3AINN 00YYarOIUXCS.

JIMYHOCTHBIE Ppe3yNbTaThl OTPAaXAIT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALUN U paCUIMpPEHUE OIbITa JEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUUECKOMY M HAyUYHOMY
HACJIEAUIO, TOHMMAaHUs 3HAUEHUS XMMHMYECKONM HayKH B J>KM3HM COBPEMEHHOro OOILEecTBa,
CHOCOOHOCTH BIIaJIETh OCTOBEPHON MH(OpManuel o MepeoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBON M OTE€YECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMAX 00 yCTpoiicTBe
Mupa 1 oOLIEeCTBa;

2) rpasKIaHCKOr0 BOCIIMTAHUS:

IIPEJCTaBICHU O COLUAJIBHBIX HOPMax M IPAaBWJIAX MEKIMYHOCTHBIX OTHOLICHUH B
KOJUIEKTUBE, KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B OO0IIECTBEHHO II0JIE3HOM,
y4eOHOUCCIIEI0BATENBCKONW, TBOPYECKOM M JIPYrMX BHJAX JA€ATEIbHOCTH, TOTOBHOCTH K
pa3HOO0pa3HONW COBMECTHON JESATEILHOCTH NP BHINOJHEHUH Y4eOHbIX, TO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMHYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJIEHHS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Ipoliecce 3TOoW y4yeOHOM NesTeTbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IIOBEJECHUE M TOCTYNKH CBOMX TOBAPHUIIEH C IMO3ULMUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMMO3HAHUSA:

MHUPOBO33PEHUYECKUE  NPEICTABICHUSA O  BEIIECTBE UM  XMMHMUYECKOHM  pEaKiuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAayKH U COCTABIISIFOIIME OCHOBY MJIs
NOHMMAaHUS  CYIIHOCTH HAy4yHOW KapTHMHbl MHpa, MpEICTaBIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHS NMPHUPOJBI, B3aMMOCBA3SIX YEJIOBEKA C IMPUPOJHOU CPENOH, O posn
XMMHHU B ITI03HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHbIE MOTHUBBI, HAIIPaBJICHHbIE HA IIOJIy4YEHHE HOBBIX 3HAHUN IO XUMMHH,
HeoOXOoauMble JUIsl OOBSCHEHUS HaOJI0aeMbIX IPOLIECCOB U SIBICHUN, I103HABaTEIbHOM,
MH(QOPMALIMOHHON M YNTATENbCKON KYJIBTYphI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHOM pabOThI
C y4eOHBIMHM TEKCTaMH, CIIPABOYHOH JHUTEpaTypod, AOCTYNHBIMH TEXHHYECKUMHU CPEICTBAMU
MH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYEHHIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, MIPOCKTHON M HCCIEN0BATEIbCKON NEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaIlpaBJIEHHOCTH U YPOBHsI 00y4eHUs B JaJIbHEHIIeM;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

OCO3HAaHHE IIEHHOCTU >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKM Ha 3J0POBbIM 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUM W HENPUATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] aJKorojs, HapKOTHKOB, KypeHMs), HEOOXOAMMOCTU COOJIOACHUS



npaBui1 0€30MacHOCTH MpU OOpaleHMH ¢ XUMHYECKMMM BEIECTBAMU B OBITY M peabHOU
KU3HH;

5) TpyaoBoro BocnuTaHus:

UHTEpEC K MPAKTHUECKOMY HU3YyYEHHI0 MPOPECCHil U TpyJa Pa3IMdHOro poja, YBaXKEHHE K
TPyAy U pe3yjibTaTaM TPYJIOBOH JEATEIILHOCTH, B TOM 4YHCIE HAa OCHOBE IPUMCHEHHS
NpPEJMETHBIX 3HAHWA [0 XWMHH, OCO3HAaHHBIH BBIOOp HWHAMBUAYAIBHOW TPACKTOPHUU
MPOJIOJDKCHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB W CIOCOOHOCTH K XHUMHH,
OOIIICCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHONH MPOo(heCCHOHATBLHON NeITeIbHOCTH U
pa3BUTUSA HEOOXOUMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATLCS B IPO(HECCHOHATLHOM Cpelie;

6) 3K0J1I0TMYEeCKOT0 BOCTIUTAHMSI:

IKOJIOTHYECKH I1eJIecCO00pa3HOe OTHOIICHHWE K TPHUPOJIe KaK NCTOYHUKY JKU3HH Ha 3eMiie,
OCHOBEe ©€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3J0POBOI0 M 0OE30MacHOro oOpasa »KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHYECKOMY 370POBBIO,
OCO3HaHWE IIEHHOCTH COOJIFO/ICHUS MPaBUJI OE30IACHOTO MOBEACHUS TIPU pabdOTe ¢ BEIIECTBAMH,
a TaKKe B CUTYAIHSX, YIPOKAIOIINUX 370POBBIO M KU3HHU JTFO/ICH;

CIIOCOOHOCTH TPHMEHSATHh 3HAHUS, IMOJydaeMble NPHU HM3YYCHUH XHMHH, JUIS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOMICH MPUPOAHON CPEIOil, ISl TOBBIIICHHUS YPOBHS SKOJIOTHYECKON
KYJBTYpPbI, OCO3HAHUS TJIO0ATFHOTO XapakTepa SKOJIOTHYECKHX MPOOJIeM U MyTeH WX pelleHus
MIOCPEACTBOM METOJIOB XHMHH, YKOJIOTHYSCKOTO MBIIUICHUS, YMCHHS PyKOBOJICTBOBATHCS UM B
M03HABATEIILHON, KOMMYHUKATUBHOM M COIIMAJILHOM ITPAKTHKE.

METAINPEJIMETHBIE PE3YJIbTATbHI

B cocraBe MmeranpeIMeTHBIX pPe3yJbTaTOB BBIICISIOT 3HAYMMBIC I (OPMUPOBAHUS
MHUPOBO33pEHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPHSs, MPUHIUI, TUINOTE3a, (aKT, CHCTeMa,
MPOIIECC, IKCIICPUMEHT U JIPYroe.), KOTOPbIe HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeTOB (OPMUPOBATH MPEICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHHBEpPCalIbHBbIC YUeOHBIC NEHCTBUs (MIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOPhIE O0ECIeUYHBAIOT (OPMUPOBAHWE TOTOBHOCTH K
CaMOCTOSITCIILHOMY TIIAHHPOBAHHUIO M OCYIIECCTBICHHIO YICOHOM JIeATETbHOCTH.

IMo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE TeliCTBUS

ba3oBble Jornveckue aeiicTBUSA:

YMEHHSI UCIOJB30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHUW 3HAHHIA:
pacKpeIBaTh CMBIC XHUMHUYCCKHX TIOHATHH  (BBIIEIATH WX XapaKTepHBIC IPU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JPYTUMH MOHSITHSIMH), UCIIOJIB30BATh MOHATHUS JIJISI OOBSICHEHHS
OTICIbHBIX (DAaKTOB W SIBIICHHH, BBIOMpATh OCHOBAHHMS M KPUTCPUHM IS KJIACCH(PHUKAIIUU
XUMHUYECKHX BEIIECTB M XHMHUSCKHUX PEaKIUi, YCTAHABINBATh MPUIMHHO-CIICICTBCHHBIC CBSI3U
MEXTy 00BEKTaMHU U3yYeHUs, CTPOUTH JIOTHYECKUE PacCykIeHUs (MHIYKTUBHBIC, IS YKTHBHBIC,
10 aHAJIOTHH ), JeJaTh BBIBOBI U 3aKIIOUCHHUS;

YMEHHE NMPUMEHATh B MPOLECCE MO3HAHUS MOHATHS (NMPEAMETHBIC M METANpPEJIMETHbIC),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJEIH, WCIOIb3yeMble B XUMHH, MPeoOpa3oBBIBATH ITUPOKO
PUMEHSCMbIC B XHMHH MOJICIIbHBIC MPEACTABICHUS — XUMHUYCCKHIA 3HAK (CHMBOJI 3JICMCHTA),
XUMHAYeCKass (GOopMysa M YpaBHEHHUE XHMHUYECKOH pEaklIuu — TMPH PEHICHUU y4eOHO-
MO3HABATEIbHBIX 3a7a4, C YyY4ETOM OTUX MOJCJIbHBIX MPEJACTABJICHUN BBISIBIATH W
XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKH M3yYaeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMHYCCKHX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBCHHBIC CBSI3H U
NPOTHBOPEYHSI B U3y4aeMbIX MPOIECCAX U SBICHUSX.

ba3oBble uccienoBarebCcKue AeliCTBHSA:



YMEHHME HCIOJIb30BaTh IOCTABJIEHHBIE BOIPOCHl B Kaue€CTBE MHCTPYMEHTA MO3HAHUSA, a
TaKKe B KadecTBE OCHOBBI Ui (POPMHPOBAHHUS THIIOTE3Bl IO TIPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHMIA;

npuoOpeTeHNe OMbITa MO IJIAHUPOBAHUIO, OPraHM3AIMH M MPOBEACHUIO YUYEHHYECKHX
HKCHEPUMEHTOB, YMEHHE Ha0JII01aTh 32 X0/I0M IPOIiecca, CAaMOCTOSTEILHO TPOrHO3UPOBATh €T0
pe3ynbTar, (HopMyIHUpoBaTh OOOOMICHHS M BBIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
HCCIIeIOBaHMs, COCTABIISITh OTUET O MPOJIEIaHHOM paboTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX BUIOB
¥ GOpM MpeaCTaBICHHS, TOTYYaeMyI0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XUMHUYECKOTO COJIEp)KaHUs, CIpaBOYHBbIE MocoOus, pecypchl UHTepHeTa), KpUTHUYECKU
OILICHHUBAThH MMPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHUE MPUMEHSATh Pa3IMuHble METOIbI U 3aIpOChl MIPU MOUCKE U 0TOOpe nHpOopMaLUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX /ISl BHIIOJHEHUSI yUYEOHBIX M MO3HABATEIbHBIX 3a]a4
ONpeAeNEHHOr0 THIA, MPUOOPETEHUE OMbITa B O0JIACTH HCIHOJB30BaHUS HH(OPMALIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHI, OBIaJleHUE KYJIbTYpPOil aKTUBHOTO HMCIIOJb30BAHMS PA3IMUHBIX
IIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAIbHYIO (OpMYy NpeAcTaBICHUS
UHPOPMALIMK U HUTIOCTPHPOBATH pEIlaeMble 3a/1a4d HECIOXKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu popmamu rpauku U UX KOMOMHAIUSMUY;

yMEHHE HCMOJIb30BaTh W aHAJIM3UPOBATh B IpolEecce y4eOHOW M HCCIEeI0BaTEIbCKOM
NeSITeIbHOCTH HH(POPMALIHIO O BIMSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKaloLeH MPUPOAHOMN CPEIbl.

KomMMyHnKkaTHBHBIE YHHBepcaibHble yueOHbIe 1eHCTBHUSA:

YMEHHUs 3aJlaBaTh BOIPOCHl (B XoJe auasora W (Wiau) JTUCKYCCHM) TIO CYIIECTBY
oOcyxmaeMoil TeMbl, (HOpPMYJIUPOBATh CBOM MPEJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEUI0KEHHOM 3a/1a4u;

YMEHHUsI IPEACTABIIATh NOJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITEIbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JeNaTh MPE3CHTAlUI0 pPEe3yJbTaTOB BBINOJHEHUS XHUMHYECKOTO
JKCIIepUMeHTa (J1abopaTOPHOTO OMbITa, JIAOOpaTOpHOW pPAabOTHI MO HCCIETOBAHHIO CBOWCTB
BEIIIECTB, y4eOHOTO MPOCKTA);

yMEHHsI y4eOHOrOo COTPYJIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOI MMO3HABaTEIbHON U
UCCJIEIOBATENLCKON NIeATEIbHOCTH MPU PEUICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa
Oo0IIMX HMHTEPECOB W COTNIacOBaHMs MO3UIUH (0OCyxJaeHus, 0OMEH MHEHHMSIMH, «MO3TOBbBIE
LITYPMBI», KOOPAUHALIMSA COBMECTHBIX JACUCTBUM, ONPENEICHUE KPUTEPUEB TI0 OLIEHKE KauecTBa
BBIMIOJTHEHHON pabOThI U IpyTHE).

PeryasiTuBHble yHHBepcaJibHble yUeOHbIE 1eliCTBUS:

YMEHHE CAaMOCTOSATEIBLHO OMPENENSITh EeNU ACSITeNbHOCTH, IIAHUPOBATh, OCYIECTBIISTh,
KOHTPOJIUPOBaTh M NpPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESTEIbHOCTb, BBHIOMPAThH
HanOonee dS(QQeKTuBHbIE CIMOCOOBI pelIeHHsT y4YeOHBIX W IO3HABATEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh IMPEAJIOKEHHBIM alrOpuTM AEUCTBUN MpuU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4ETOM TMONy4YeHHs] HOBBIX 3HAHMA 00 H3y4yaeMbIX OOBEKTax —
BELIECTBAX U PEAKLMAX, OLICHUBATh COOTBETCTBUE IIOJIyYEHHOTO pe3yJIbTaTa 3asiBICHHOMN LEIH,
YMEHHE UCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracéMble B YCIOBUU 3aJIaHUM.

NPEIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yJbTAaTOB IO OCBOCHUIO O00S3aTEIBHOIO COACPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (exnepanpbHO pabouell MporpaMMoi, BBIIENISIOT: OCBOCHHBIC



0o0yyaromyMHUCs Hay4yHbIC 3HAHUS, YMEHHUS U CIOCOObI JEWCTBUI, BUABI JESITEIBHOCTH IO
IIOJlyYEHUIO HOBOTO 3HAHUS, €ro HHTEpHpeTaluy, NpeoOpa3oBaHUI0 W IPUMEHEHHIO B
Pa3IMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K koniy oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y 0OYUYAIOLIMXCS YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX TMOHSATHUN: aTOM, MOJIEKYJIa, XUMHUYECKUN
JJIEMEHT, TMPOCTOE€ BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs H
HEOJTHOPO/IHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas Macca,
KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJS XUMHUYECKOIO
3JIEMEHTAa B COCIMHEHHH, MOJSIPHBIA OOBEM, OKCHA, KHCJIOTa, OCHOBAaHHUE, COJIb,
3EKTPOOTPHULATENILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasi peakiysl, KilaccuuKanus
peaxiuii: peakiuu COeAUHEHUs, PEaKIIUU Pa3I0KEHUs, PEaKIMH 3aMEeLICHHs, PeaKIH
o0MeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEaKIMU, TEIIOBOM A (PEKT peaklny, sApo aToMma,
AIIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOHTal b, PaguyC aromMa, XUMUYecKas CBS3b,
NOJISIpHAasl M HEMOJIIpHasi KOBAJIEHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi JA0JIs BellecTBa (MPOIIEHTHAs KOHIEHTPAIUs1) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATHM M NPUMEHSTH 3TH
MOHSITHUS MIPU ONMKUCAHUY BEIIECTB U UX MPEBPAIICHUH;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJ€HHS (QOpMyJ BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIU;

OTpEACNATh BAJICHTHOCTH aTOMOB J3JEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTEIEHb
OKHCJICHUSI 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAIJICKHOCTh BEHIECTB K
onpeAeNéHHOMY Kjaccy COEQUHEHMM 1o QopmyiaMm, BHJ XMMHYECKOH CBs3U
(KoBaJIeHTHas! ¥ MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

packpbiBaTh cMbica llepuoguueckoro 3akona JI. M. MenneneeBa: n1eMOHCTpUPOBATh
NOHMMAHHE IEPUOJNYECKON 3aBHUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT MX
nojoxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHsI, 3aKOHAa ABOTaJipo;

OMMCHIBATH M XapakTepu3oBaTh TabnuyHyro ¢opmy Ileprogudeckoir cucTembl
XUMUYECKHUX 3JIEMEHTOB: pa3iuyaTh MOHATHS «TJlaBHas moAarpymnmna (A-rpymma)» u
«mmoboyHas moarpynmna (b-rpymma)», maibie W OONBINME TIEPUOMABI, COOTHOCHUTH
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnuue «lleprognueckast cuctemMa XUMHYECKHX
anementoB J[. M. MenaeneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB MW 3apsa sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacnpeeneHre ux rno 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XMMUUYECKHE AJIEMEHThI, HEOPraHMYECKHE BEIleCTBa, XUMUUYECKUE
peakiuu (MO0 YHCIy W COCTaBy YYacCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
spdexry);

XapaKTepU30BaTh (OIMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB,  MOJTBEp)KJas  ONHUCAaHWE TMpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIi;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHUS XUMHUECKUX MPEBPALCHUHN B PA3TUYHBIX YCIOBHUSAX;
BBIUUCIISTH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hOpMyJie COeTUHEHHsI, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON pEeaKInu;



IMPUMCHATH OCHOBHBLIC OIICpaliun MBICIIUTEIBHOMU ACATCIIBbHOCTH — aHaJIu3 U CHUHTC3,
cpaBHEHHE, 0000IIEHUE, CUCTEMATH3AIUI0, KIACCH(UKAINIO, BBISBICHUE MPUYUHHO-
CJICACTBCHHBIX CBSI3EU — IJI1 U3Y4YCHUSA CBOICTB BCIIECCTB N XHUMHUYCCKUX peaKuHﬁ,
€CTeCTBEHHO-Hay4YHble = METOJAbl  MMO3HAHUS  —  HAONMIOJIeHHWEe,  U3MEpeHHeE,
MOJICTTMPOBAHUE, SKCIIEPUMEHT (PeabHBIM U MBICTICHHBIN );

CJe/l0BaTh IMpaBUJiaM TIOJIb30BAaHUS XMMHYECKOM TMOCyJ0oM U  J1abOpaTOpHBIM
0o00opyIOBaHHWEM, a TAaKXKE MpaBHJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU TIO BHITIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTMBITOB MO MOTYUYEHHUIO
U coOHMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOAOpPOAA M KHCIOPOHA), MPUTOTOBICHUIO
pacTBOPOB C ONMPENEIEHHON MAacCOBOM JT0JIEN pACTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH
Y TIPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACTO3HABAHUIO PACTBOPOB IIEJIOUCH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIaKMyC, peHon(TaTenH, METUIIOPaHX U APYyTHE).

K koHiy obydenus B 9 kiacce mpeaIMETHbIE pe3yibTaThl Ha Ga30BOM YpOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHHH:

PAacKpbIBaTh CMBICII OCHOBHBIX XWMHYECKMX MNOHATHI: XMMHYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CJI0KHOE BEILIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULATENIBHOCTD, CTEIIEHb OKHUCIICHMs, XMMHUYECKas peaKkuus, XUMHUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJIb, MOJISIPHBIA 00BEM, PacTBOP, AIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs UCCOLMAIMsS, pEeakUud HMOHHOro OOMeEHa,
KaTaJln3aTop, XHWMHUYECKOE paBHOBEcHE, OOpaTUMble M HEOOpaTUMbIE pEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE ~ PEaKLUH,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHHE M BOCCTaHOBJICHHE, AJUIOTPONMs, aM(pOTEepHOCTh, XMMHUYECKas CBS3b
(KoBaJIeHTHasl, HOHHAas, MeTaJJIM4yecKas), KpUCTAJUIMUEcKas peméTka, KOppo3us
METAJIJIOB, CIUIABBI, CKOPOCTh XMMHMYECKOM pEakLUuu, MpeneiabHO IOIyCTUMAas
koHueHtpauus [1/IK Bemecrtna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHMX MOHATUH M NPUMEHATH 3TU
MIOHATUS IIPU ONMCAHNUM BEIIECTB U UX MIPEBPALCHUM;

UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY Ui COCTaBJI€HHs (OpMy] BEIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUN;

ONpENEIATh BAJICHTHOCTb U CTENECHb OKUCICHUS XUMUYECKHX DJJIEMEHTOB B
COCIMHEHMUAX PA3IMYHOIO COCTaBa, MPHUHAIIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJlaccy COEIMHEHMH Mo (opmysiaMm, BHJI XMMHUYECKOM CBS3U (KOBaJE€HTHAas, MOHHAs,
METaJUIn4YecKas) B HEOPraHMYECKUX COCIUHEHHUSAX, 3apsi HOHA MO XUMHYECKOU
dopmyre, xapakrep cpelasl B BOAHBIX PAacTBOpPAaxX HEOPraHWYECKUX COCIMHEHHUH, TUI
KPUCTAJUIMYECKON pelIETKA KOHKPETHOIO BEILIECTBA;

packpeiBaTh cMmbicha Ilepuognyeckoro 3akona [[. M. MenaeneeBa u 1eMOHCTPUPOBATH
€ro NMOHUMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabunuHyto ¢opmy Ileproanueckoit
CUCTEMBl XMMMUYECKHMX DJIEMEHTOB: pa3jinyaTh MOHATUSA «rjaBHas noiarpynna (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», manele u GoJblIMe TNEPUOJBL,
COOTHOCUTb 0003HAu€HUs, KOTOpblE HMEIOTCS B IMEPUOAUYECKOW Tabiume, ¢
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMUYECKHMX 3JIEMEHTOB (COCTaB U
3apsi sizpa, o01ee YUCIo IEKTPOHOB U PacIpeiesIeHUue UX 10 JIEKTPOHHBIM CJI0SM),
OOBSICHATH O0OILIMEe 3aKOHOMEPHOCTH B M3MEHEHHWH CBOWCTB JJIEMEHTOB M HX
COCIMHEHUI B IIPEJENax MaJblX IIEPUOIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS
UX aTOMOB;



KJIACCU(PUITMPOBATh XUMHUYECKUE AJIEMEHTHI, HEOPTaHUYECKHE BEIEeCTBA, XUMHUECKUE
peakiuu (10 YMCIy W COCTaBY Y4YacTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIUIOBOMY
a3 dexTy, Mo U3MEHEHHUIO CTETICHEW OKUCIICHHUSI XUMUUECKUX JIEMEHTOR);
XapaKTepU30BaTh (OMUCHIBATH) OOImMME M CHenudHUUecKue XUMHUYECKHE CBOWMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIK/IAsl OMKMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPABHEHHUSI SJIEKTPOJIUTHUYECKOM JUCCOLUUALIMU KUCIIOT, HIEJI0YE U COJIEeH,
MIOJIHBIE W COKpPAIIEHHBIC YPaBHEHUS PEaKIIUid MOHHOTO OOMEHA, YpaBHEHHUS PEaKIIHi,
MOATBEP)KIAOIIMX CYIIECTBOBAHME TI'€HETUYECKOM CBSA3M MEXIYy BEUIECTBAMHU
pa3JIMYHBIX KJIACCOB;

pPacKpbhIBaTh CYIIHOCTh OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM
COCTaBJICHHS DJICKTPOHHOTO OalaHca 3TUX PEaKIN;

MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX MIPEBPAILICHUN B PA3JIMYHBIX YCIOBHSIX;

BBIYHUCIISITH OTHOCUTEIBPHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTA 110 (hOpMyJie COSTMHEHHUSI, MAaCCOBYIO JIOJTIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON pEaKIUu;

coOMoIaTh MpaBWIA TMOJB30BAHUS XUMHUYECKOM TMOCYyJIOM U  JIaDOpaTOpPHBIM
o0opyIoBaHHEM, a TakKe IpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHUIO
U COOMPaHHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa M YIIIEKUCIIOTO ra3a);

MIPOBOJIUTh PEAKIMH, MOATBEPHKAAIOININE KAaUeCTBEHHBIM COCTaB pa3IMYHbBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJOpUI-, OpomMua-, MOAHMI-, KapOoHat-, ¢ocdart-,
CUJIMKAT-, CynbdaT-, THAPOKCHUI-UOHBI, KATHOHHl AMMOHHS W HMOHBI H3YYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJAHBIX paCTBOpPaX HEOPTAHMUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON ACATEIBbHOCTU — aHAU3 U CUHTE3,
CpaBHEHHE, O000O0IIEHNEe, CHUCTEMATHU3AIMI0, BBISIBJICHUE MPUUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHUsS CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIMil, €CTECTBEHHO-
Hay4YyHbIE METOJbl TO3HAaHUS — HaONIIOJIeHHWEe, W3MEPEeHUEe, MOJCIUPOBAHHE,
HKCIEPUMEHT (peabHbIN U MBICICHHBIN).
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Konrponsnas padora Nel mo
teMe «lloBTOpeHue n
yriIyOJIeHHE 3HAaHUH OCHOBHBIX
pa3aesoB Kypca 8 Kiacca»

https://m.edsoo.ru/R3U4P4C6M

Knaccugukanus Xxummuueckux
peakuuii Mo pa3IndHbIM
IpU3HaKaM

https://m.edsoo.ru/H6L106U8O

IlonsTue o CKOpPOCTH
XUMHUYECKOH pCaKknuu.

https://m.edsoo.ru/Y8BEUKO4I



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I

IloHsiTHHE O TOMOICHHEIX K
reTCPOrcHHbIX PCAKIUAX

IToHsTHE O XUMHYECKOM
paBHOBecuu. DaKTOpHI,
BIIMSIIOIIME HA CKOPOCTh

«Pemenue

8 . https://m.edsoo0.ru/S5K8G2A3K
XUMHYCCKON peaKIiy 1
MOJIOYKEHUE XMMHUYECKOTO
paBHOBECHS

9 OKueIHTEIEHO- https://m.edsoo.ru/G9K90O1B1A
BOCCTAaHOBUTEIIHHBIC PEAKIIHH
Teopus 3MEKTPOIUTUYECKON

10 mucconuarui. CUIbHbIC U https://m.edsoo.ru/BOO3F108F
cy1a0bIe AIEKTPOITUTHI

11 Honnbie ypaBHEHHsI peaKIuit https://m.edsoo.ru/HIN3L8Y7G
XuMHUYECKHEe CBOMCTBA KUCJIOT
1 OCHOBaHHUM B CBETE

12 Ipe/ICTaBIeHUI 00 https://m.edsoo.ru/T3G0X4B9I
AJIEKTPOJIUTUYECKOM
JUCCOLIHAIIIN
XuMHUYECKHEe CBOMCTBA COJICH

13 B epere HpeHCTaBHevHHH 00 https://m.edsoo.ru/S1P2W3Q2V
AMEKTPOIUTUICCKON
JTUCCOLHAIITT

14 [TonsiTHE O TUAPOIN3E CoNeit https://m.eds00.1ru/X9Q4S7RS5D

15 O6obmerme 1 . https://m.edsoo.ru/B3H9QOWON
CUCTEMAaTH3AIMs 3HAHHUH

16 Hpaxriieckas padora Ne I. https://m.edso0.ru/Y2COM4K 4K



https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K

OKCIICPUMCHTAJIBHBIX 3a1a49»

17

Konrponsnas padora Ne2 o
TeMe «JIEKTPOJIUTHIECKAs
qucconranus. XuMHYECKHe
peakuuu B pacCTBOPAX»

https://m.edsoo.ru/A3ESY 1K4F

18

OO11ast xapakTepuCTHKa
rajJoreHoB. XUMUYECKHe
CBOICTBA Ha MPUMEPE XJI0pa

https://m.edsoo.ru/L.9Q3U27Z0U

19

XnopoBoaopon. ConsiHas
KHCJIOTa, XUMUYECKHE
CBOMCTBA, MOJIyYEHHE,
MIPUMEHEHUE

https://m.eds00.ru/VOY2L8YO0S

20

[TpakTrueckas padota Ne 2 o
teme «lloyuenue consaHoM
KHCTIOTBI, U3y4YeHHE e
CBOKCTBY

https://m.edso00.ru/V40O5C7J3Y

21

Brrurcnenus mo ypaBHEHUAM
XUMHYCCKHUX PEAKIIUH, €CIIN
OJIMH M3 PEarcHTOB JaH B
H30BITKE

https://m.edsoo.ru/REROJ1LSA

22

OOm1ast XxapaKTepUCTHKA
anemMeHToB VIA-rpynmsl

https://m.edsoo.ru/USKSE8DOV

23

ANOTpOIHBIE MOJU(PHUKAIIUN
cepsl. Haxoxxnenue cepsl u €€
COEUHEHHI B IPUPOJIE.
XHUMHYECKHE CBOMCTBA CEPBI

https://m.edsoo.ru/P8X91.2R2Y

24

CepoBomopoJ1, CTpOEHHUE,
buznyecKre U XUMHUIECKUE

https://m.edsoo.ru/D1IK1F5U6P



https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P

CBOMCTBA

25

Oxcunppl cepsl. CepHas

KHCJIOTa, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA,

IpUMEHEHNE

https://m.edsoo.ru/K2COD1Y5W

26

XUMHUECKUE PEaKLIUH,
JeKalUe B OCHOBE
MPOMBIIIJICHHOTO CII0co0a
MOJIYUCHUA cepH0171 KHCJIOTHI.
XUMHYECKOE 3arpsi3HEHNE
OKpY>Karollei cpeabl
COEIMHEHMSIMU CEPBI

https://m.edsoo.ru/V6V8J2S2H

27

Brruucienne MaccoBoOi 101U
BBIXOJA MPOJYKTa PEAKLIMHU

https://m.edsoo.ru/TSH5SM5C6Q

28

OO1w1ast xapakTepucTHKa
351eMeHTOB VA-rpynnsl. A3oT,
pacnpocTpaHEHHUE B IPUPOJE,
¢busnveckre 1 XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/J9X6KS5ESP

29

AMMuak, ero puznyeckue u
XUMUYECKHUE CBOWCTBA,
MOJIyYeHUE U NPUMEHEHUE

https://m.edsoo.ru/A2J3E515U

30

[IpakTrueckas padota Ne 3 o
teme «llonydyeHne aMmuaxa,
U3yYCHHUE €r0 CBOHCTBY

https://m.edsoo.ru/HSA8ASGEV

31

A3oTHAas KHCJIOTa, €&
q)HSHqCCKHC U XUMHNYCCKUC
CBOMCTBa

https://m.edsoo.ru/A4S5F4UO0M



https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M

Hcnons3oBaHne HUTPATOB U
coJieil aMMOHUS B KQUECTBE
MUHEPaJIbHBIX YA00PCHUH.

32 1 https://m.eds00.ru/G7Y4Q1J6P
XUMUYECKOE 3arps3HCHUE
OKpYKaroIIel CpeIbl
COCTUHEHHSIMH a30Ta
docdop. Oxcun hochopa (V)
33 u ocopuat kncxota, 1 https://m.eds0o0.ru/Q5SBOGIN3R
bu3nvecKue 1 XUMHYCCKHE
CBOICTBa, MOJIy4YCHUE
Hcnons3oBanue ¢pocdaTos B
34 KATECTRE MUHCEpATbHEX 1 https://m.edsoo.ru/M4G5SH1P30

ynoOpeHuii. 3arps3HeHne
MIPUPOHOM cpebl hochaTamMu

OBIIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

34



https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O

YUYEBHO-METOANYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA -
Xummus, 9 knace/ Pymsuruc I'.E., ®enpaman @.I°., AknmonepHoe oo6mectBo «M3nareascTBo
«ITpocsemenney METONYECKUNE

MATEPHUAJIBI IJI51 YYUTEJISI MeToaudeckoe nocooue no XuMum K y4eOHUKY:
xumus: Meroaudeckoe mocodue mo xumuu: 9 kmacc: k yueonuky I'.E. Pyasurtuca, @.T.

®enpamana "Xumua.9 kiace" ®I'OC, 35¢.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

Xumus 9 kimace “@okcdopa’” https://foxford.ru/



https://foxford.ru/
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