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[NOACHUTEJIBHA A 3AIIMCKA

[IporpaMmma 1o XMMHHM Ha YpPOBHE OCHOBHOrO OOIIEro 0oOpa3oBaHMs COCTaBl€HA Ha
OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeNbHON IPOrpaMMbl
OCHOBHOTO o0miero oOpa3oBanms, npenacraBieHHbIx B ®I'OC OO0, a Takxke Ha OCHOBE
benepanbHOil paboueld MporpaMMbl BOCHUTAHUS U C Y4ETOM KOHLEIIUU MPENOoIaBaHUS
y4eOHOro mpeaMera «XUMHsS» B 00pa3oBaTeIbHBIX opranu3anusix Poccuiickont @eneparumn.

[Tporpamma mo XxumMu# pa3padoTaHa C LETbI0 OKa3aHUS METOINYECKON OMOIIN YUUTEIIO
B CO3JIaHUH pabouell MporpaMMel 0 yueOHOMY IIPEIMETY.

[Iporpamma mo xumuM Ha€T TpelCTaBIECHUE O LEsAX, oOuiell crpareruu 0oO0y4deHus,
BOCIUTAHUS M Pa3BUTHS OOYy4aIOIIUXCS CpPEACTBaMU y4eOHOro MpeaMeTa, YCTaHABIMBAET
00s13aTeNIbHOE MPEIMETHOE CO/IepkKaHKE, MPEAYCMaTPUBAET paclpeie]IeHUe ero 1mo Kjiaccam H
CTPYKTYpHpOBaHHE IO pa3aelaM M TeMaM [porpaMMmbl 10 XUMHH, ONpelesseT
KOJIMUECTBEHHbIE M  KAa4eCTBEHHBbIC XapaKTEPUCTUKHU  COACPIKAHUS, PEKOMEH]YEeMYIO
MOCJIEIOBATEIIBHOCTh M3YyYEHHUS] XUMHH C YYETOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX
CBSI3€H, JIOTUKM Y4eOHOTO MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH 00ydarouuxcs, OmpeaeseT
BO3MOXKHOCTU TIpeAMeTa I peanu3aliu TpeOOBaHMM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHON TpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOmIEro oOpa3oBaHMs, a TaKkKe
TpeOOBaHUI K pe3yiabTaTaM OOYYCHHS XMMHH Ha YypOBHE IEIed HM3yYeHHUs MpeaMmeTa u
OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIHHOU JCATCIILHOCTH OO0YyYalomerocs 10 OCBOCHHIO
y4eOHOTO COJCPKAHUS.

3HaHUE XUMHUM CIIYKUT OCHOBOW g (OPMHUPOBAHUS MHPOBO33PEHUS OOydaromerocs,
€ro TMpeACTaBICHUN O MaTepUaTbHOM EAMHCTBE MHpPA, BAXHYIO POJb UTPAlOT (GopMuUpyembie
XUMUEHW TPEJCTABICHUS] O B3aUMOIIPEBPAIICHUSIX DSHEPTUU W 00 DBOJIIOIMU BEIIECTB B
MpUPOJIE, O MyTSIX PEHICHUS TIOOAIBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS 4YEJIOBEUECTBA -
CBIDbEBOM, HHEPreTUYEeCKOW, TMHILEBOM W  SKOJOTMYECKOW Oe3zomacHocTH, MpoliIemM
3/IpaBOOXPAHECHMUSI.

N3yyeHne XxumMuu:

CIIOCOOCTBYET peaiu3alldd BO3MOXKHOCTEH JJisi caMOpa3BUTUS U (HOPMUPOBAHHS
KYJIbTYPBI JUYHOCTH, €€ 0011el 1 (PYHKIIMOHATEHON rPaMOTHOCTH ;

BHOCHT BKJIaJ] B (pOpPMUpPOBaHKE MBIILIEHUS U TBOPUYECKUX CIIOCOOHOCTEH o0ydaromuxcs,
HAaBBIKOB WX  CAMOCTOSITENILHOW  y4eOHOW  JEATeNbHOCTH, OSKCICPUMEHTANbHBIX U
HCCIICIOBATENIbCKUX YMEHUH, HEOOXOMUMBIX KaKk B TOBCEAHEBHOW J>KHM3HHM, TaK W B
npodeccHoOHANBHON ACSITEILHOCTH;

3HAKOMHUT CO CIEeNU(PUKON HAaydHOTO MBINIJICHHUS, 3aKJIaJbIBA€T OCHOBBI IIETOCTHOTO
B3IJIA/Ia Ha E€IUHCTBO TMPHUPOJIBI M YEIOBEKa, SBJISETCA OTBETCTBEHHBIM JTaloM B
(GbOopMUPOBaHHUH €CTECTBEHHOHAYYHOU IPAMOTHOCTH 00YyYaroNINXCS;

CrocoOCTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO -HAyYHBIM
3HaHUSM, K TIPHPOJE, K UYEJTOBEKY, BHOCHUT CBOM BKJAJ B 3KOJIOTHYECKOE OOpa3oBaHHE
00yJaromuxcs.

JlanHble HampaBlIeHUS B OOyYE€HUM XUMHUU 00eCTeuuBaloTCs creuu(ukoil comepkaHus



yu4eOHOro ImpenMeTa, KOTOPbIM SBJIseTCS MEeJarornyeckd aJanTHPOBAHHBIM OTpPaKEHHUEM
0a30BOI HAYKHM XMMHUH Ha ONPENEIEHHOM dTane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIEro 00pa3oBaHUS OPUEHTHUPOBAH HAa OCBOCHHE
00y4arOIIMMHUCS CUCTEMBI IIEPBOHAYAIBHBIX NOHSITUH XUMUHU, OCHOB HEOPTaHUYECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX IIOHATUH OPraHU4YeCKON XUMHUU.

CrpykTypa cojaepkaHusi IPOrPaMMBbI 110 XUMHH C(POPMHUPOBAHA Ha OCHOBE CHCTEMHOIO
noaxona kK €€ mzydeHuro. CopepxaHue CKIAQIbIBAETCS U3 CUCTEMBI MOHATUH O XUMUYECKOM
AJIEMEHTE M BEILECTBE U CHUCTEMbI IMOHATHH O XHMMHUYEeCKOH peakuuu. OOe 3TH CUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl IO IPUHLMITY IOCJIEJOBATEIbHOIO Pa3BUTHUsI 3HAHUN Ha OCHOBE
TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHSI:

ATOMHOMOJIEKYJIIPHOI'O YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepuonnueckoro 3akona [[.1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

Y4E€HHS O CTPOEHUU aTOMa U XUMHUUYECKOU CBS3H;

Mpe/ICTaBIeHUI 00 3JIeKTPOIUTUYECKON TMCCOIMAINY BEIIECTB B PACTBOPaX.

Teopernueckue 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX H
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEAOBATEIHLHO OT OJHOTO YPOBHS K JPYromy,
BBIMONHSASA (PYHKIMH OOBSCHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH

MMPAKTUYCCKOT'O IPUMCHCHHS U MOJYUCHUS N3YUACMbIX BCIICCTB.

OcBoeHue nporpamMmbl IO XUMHHM CHOCOOCTBYET (POPMHUPOBAHHIO IPEICTABICHUS O
XUMHUYECKOW COCTAaBIAIOLIEH HAay4YHOM KapTHHBI MUpa B JIOTMKE €€ CHCTEMHOH IIPUPOJBI,
LIEHHOCTHOT'O OTHOILECHUS K HAYYHOMY 3HAHHMIO M METOJaM IIO3HAHWSA B Hayke. M3ydeHue
XUMHMH TPOUCXOAUT C TPUBJIEUEHHEM 3HAHUH U3 paHee H3YYEHHBIX Y4YEOHBIX HpPEIMETOB:
«Oxkpyxaromuit Mup», «bruonorus. 5-7 knaces» u «®dusuka. 7 knacey.

[Tpy nM3y4yeHUM XUMHUU TPOUCXOIUT (POPMHUPOBAHHE 3HAHMM OCHOB XMMHUYECKOM HayKu
KaK 00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, NMPAKTUYECKOW NEATEIbHOCTU YelOBEeKa M Kak
OJIHOTO U3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. 3ajadya Y4eOHOro MpeaMeTa COCTOUT B
(GOopMHpPOBaHUM CUCTEMBl XMMUYECKUX 3HAHUU - BaKHEMIINMX ()aKTOB, MOHATHUN, 3aKOHOB U
TEOPETUYECKUX MOJIO0KEHUH, TOCTYMHBIX 0000IIEHUI MHUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa
HayKH, B IPUOOIIEHUN K HAyYHBIM METOJaM MO3HAHUS MPH U3YUYEHUH BEIIECTB U XUMHUYECKUX
peakiuii, B GOpMUPOBAHUM U Pa3BUTHH MMO3HABATEIbHBIX YMEHUM U UX MPUMEHEHUH B y4eOHO-
MO3HABATEIbHON M Y4eOHO-HUCCIIEI0BATEIbCKON eI TEbHOCTH, OCBOCHUN MIPAaBUI 0€301aCHOTO
oOpallleHHs ¢ BEIIeCTBaMHU B MIOBCEAHEBHOM JKU3HU.

[Tpy m3ydyeHUM XUMHUHM HAa YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS Ba)KHOE 3HAUCHHE
nproOpenu Takue Leiu, Kak:

dbopMHpOBaHHE WHTEIUIEKTYalIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM0OOpa30BaHMIO,
COTPYIHUYECTBY, CaMOCTOSATEIbHOMY MPHUHITHIO pELIEHUH, CIOCOOHON ananTupoBaThCsl K
OBICTPO MEHSIOIIUMCS YCIIOBUSM KHU3HU;

HalpaBJICHHOCTh OO0Y4YEeHHs Ha CHUCTeMaTH4eckoe IMpuollieHne oOydaroummxes K
CaMOCTOSITEJIbHOM  TO3HABATENIBHOW  JEATEIbHOCTH, HAYYHBIM  METOJAaM  IO3HAaHUS,

(GOpMUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEHN K XUMUU;



o0ecrieueHHe YCIOBH, CIIOCOOCTBYIOUIMX TNPUOOPETEHUIO OOYYAIOIIUMHUCS OIbITa
pa3zHoO0pa3HON NesATeNbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KIIFOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHI[UI1 ), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3IMUHBIX BUJOB JI€ITEILHOCTH;

dbopmupoBanue obmel HyHKIIMOHATIBHON U €CTECTBEHHO -HayYHON TPAaMOTHOCTH, B TOM
yHclie YMEHUNH OOBSACHATH U OLEHUBATH SIBJICHHS OKPYKAIOIIEr0 MUpPA, UCHONB3Yys 3HAHUA U
OMbIT, MOJYYCHHbIE NpPH U3YYCHUHM XHUMHUHU, MPUMEHATh HUX MpPHU peleHUuH mnpodieM B
IIOBCEITHEBHOU JKU3HU U TPYJAOBOH JEATEIBHOCTH;

dbopMupoBaHue y 00YyJaAOIIUXCS TYMAHUCTHYECKUX OTHOIICHUH, TOHUMAHUS [[EHHOCTH
XUMUYECKUX 3HAHWH JUIsI BBIPAOOTKM DKOJIOTHUECKH IEJIECO00pa3HOrO MOBEACHHS B OBITY U
TPYAOBOM AEATEIIBHOCTU B LESAX COXPAHEHHUS] CBOErO 340POBbS U OKPYKAKOIIEH NPUPOIHON
Cpebl;

pa3BUTHE MOTHBAIMK K O0YYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HAa OCHOBE YCBOEHHUS OOIIeYeOBEYEeCKHX IEHHOCTEW, TOTOBHOCTU K OCO3HAHHOMY BBIOOPY
npoduis ¥ HampaBIEHHOCTH JlajdbHEiIero ooy4eHus.

OO1iee ynciIo0 YacoB, PEKOMEHIOBAHHBIX JIJIS U3YYEHHsS] XUMUH, B 9 Kiacce - 68 yacos (2

gyaca B He,Z[CJ'IIO), (1)aKTI/I‘IeCKI/I 67 B CBA3H C IMpa3saIHUYHbIMA JHAMMU.

COJAEPXAHME ObYUYEHUA
9 KJIIACC

BemecTBo 1 XuMHuecKkas peakius

[Tepuonuueckuit 3akoH. Ilepuommyeckas cuctemMa XuMHYeCcKuX snemeHtoB J[.H.
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOWCTB XHUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPUOJOB, Kalus, KaIbLHUSI M MUX COCJUHEHHUM B COOTBETCTBUU C
MOJIOKEHUEM 3JIEMEHTOB B llepronnueckoil cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJAbBl XUMHUYECKON CBSI3M. THUIBI KPUCTALNIMYECKHX PEUIETOK,
3aBUCUMOCTh CBOMCTB BELIECTBA OT THINA KPUCTAUIMYECKON PEIIETKHM M BUAA XUMHYECKOMN
CBSI3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHWYECKHUX BEIIeCTB. XHMHUYECKHE CBOICTBa
BEILIECTB, OTHOCSUIMXCS K Pa3IUYHBIM KJaccaM HEOPraHWYECKUX COEIUWHEHHM, FeHeThyecKas
CBSI3b HEOPTAHMYECKUX BELIECTB.

Knaccudukamnms XuMUYECKUX PEaKIMi MO pa3IndHbIM MpH3HaKaM (TI0 YHUCITY B COCTaBy
YY9aCTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY 3(P(deKTy, N0 HW3MEHEHUIO CTETeHEeH
OKHCJICHUS] XMUMHYECKUX DJIEMEHTOB, IO OOpaTHMOCTH, MO yYacTHUIO KaTaju3aTopa). JK30- H
SHJOTEPMHUYECKHE PEAKIINH, TEPMOXUMHUYECKIE YPABHEHHUSI.

[TonsiTie o ckopocTH xuMH4eckoi peakuuu. [loHaTHe 00 0OpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peaknusax. [loHATHE O TOMOTEHHBIX W TETEPOTCHHBIX peakinusax. [loHsTHe o
karammse. [loHsTne o xXuMuyeckoM paBHOBecHH. DakTOpbl, BIHUAIOIMHNE HAa CKOPOCTh
XUMHUYECKOU PEaKIuu U TOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENPHO-BOCCTAHOBUTEBHBIC PEAKIIMU, JJICKTPOHHBIA OanmaHC OKHCIUTEIBHO-

BOCCTaHOBHUTENbHOM peakuuu. CocTaBlieHHE YpPAaBHEHUN OKHCIMTEIbHOBOCCTAHOBHUTEIBHBIX



pEaKIMii C UCTIONIb30BAHUEM METO/1a HJIEKTPOHHOTO OasiaHca.

Teopust NEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEAIEKTPOJIUTHI. KaTHoHBI,
aHUOHBI. MexXaHHM3M JUCCOLMAallM BELIECTB C Pa3MYHbIMU BHUAAMH XMMHUYECKON CBSI3H.
Crenenp qucconuanuu. CUIbHBIC U C1a0bIe JIEKTPOIHTHI.

Peakunu moHHoro oomMena. YcClOBUS NPOTEKaHMs peakdil HOHHOTO OOMEHa, NOJHbIE U
COKpalllEHHblE MOHHBIE ypaBHEHUs peakuuil. CBOWCTBAa KUCIOT, OCHOBAaHUN M COJIEH B CBETE
NpPEJCTaBICHU 00 S3JIEKTPOJMTUYECKON aucconuanuu. KadecTBeHHbIE PEaKIMHU Ha HOHBI.

[ToHsTHE O TUAPOIU3E CONEN.

Xumuueckuti sxcnepumenm:

O03HAKOMJICHHE C MOJCIISIMH KPHUCTAUIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB -
METAJUIOB W HEMeTaUIoB (Tpadura H ajiiMasza), CIOKHBIX BEIIECTB (XJIOpHIA HATPHUs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHUMHYECKOW pPEaKkIUu OT BO3ACHCTBHUS Pa3IUYHBIX
bakToOpoB, HCCIEAOBAHUE IIEKTPOIPOBOJIHOCTH PACTBOPOB BEILIECTB, MPOLIECCa TUCCOLMAIINH
KHUCTIOT, WIeJIoYe M coseil (BO3MOXHO HCIIONIb30BaHUE BUACO MaTEpHaliOB), MPOBEACHHE
OTIBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS Peakuil MOHHOTO oOMeHa (0OpazoBaHue
ocaJKka, BbIIENEHUE Tra3za, OOpa3oBaHUE BOJbI), OIBITOB, HWLIIOCTPUPYIOUINX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi (TOpEeHUe, Peakiuu pa3ioKeHUsl, COeIUHEHNs),
pacrio3HaBaHWE HEOPTraHMYECKUX BEIIECTB C TMOMOIIBIO KAaYECTBEHHBIX PEaKIUi Ha HOHBI,

PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a/1a4.

Hemeranel 1 ux coequHEHU

OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEpHbIE
crernieHu okucieHus. CTpoeHue MW (QU3MYECKHe CBOMCTBA MPOCTBHIX BEIIECTB - TaJlOTE€HOB.
XuMHUYECKHEe CBOMCTBAa Ha NpuMepe XJopa (B3aUMOJEHCTBHE C MeTajulaMH, HEeMeTallJlaMH,
mienoyamu).  XsopoBoaopod. ConsHas KUCIOTa, XUMUYECKHE CBOWCTBA, IOJIy4Y€HUE,
IIpUMeHeHHe. JlelicTBue XJopa W XJIOPOBOAOPOJA HA OpraHM3M 4esoBeKa. Baxuenmme
XJIOpUBI U UX HAXOKJICHHUE B IPUPOJE.

Ob6mas xapakrepucTtuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTHM CTPOEHMSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (U3MUECKHe CBOICTBA MPOCTHIX BELIECTB -
KHUCJIOPO/ia U Cepbl. AJUIOTPONHbIE MOJU(UKALIMKM KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepbl. CepoBOAOpOJ, cTpoeHHe, (pu3MUecKue M XUMHYeckHe cBoiicTBa. OKCHIBI CEpbl Kak
NPEJCTaBUTENN KUCIOTHBIX OKCHAOB. CepHast KUCIOTa, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kiacca KHCIOT M chenuduueckue). XUMHUECKHE peakiui,
Jealie B OCHOBE MPOMBIIIJICHHOTO croco0a MOJdydeHHs cepHOil kucinotel. Ilpumenenue
cepHoil kucaoThl. Conu CepHOM KHUCIOTHI, KauyeCTBEHHas peakiuss Ha Ccyiab(aT -HOH.
Haxoxnenue cepbl U €€ COEAUHEHUN B IPUPOJE. XUMUUECKOE 3arpsA3HEHUE OKPYKAIOLICH
Cpellbl COeTMHEHUAMHU cepbl (KUCIOTHBIE JOXK/IH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI
€ro MpeJOoTBPAIICHUS.

OO6mas xapaktepuctuka djaeMeHToB VA-rpymnmbl. OcCoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHble CTENEeHH OKHCIEHUs. A30T, paclpocTpaHEHHE B MpHUpoAe, (Qu3ndecKkue u

XuMuueckue cBoiictBa. KpyroBopor aszora B mnpupome. AMMHAK, ero (Qusmyeckue u



XUMHYECKHE CBOMCTBa, mMojydyeHHe W mnpuMeHeHue. Conu aMMOHMS, UX (U3HYECKHEe U
XUMHUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha MOHbI aMMOHUS. A30THas
KHUCTIOTa, €€ mojydyeHue, (pusmueckue M XUMHUYECKHue CBOHCTBa (00IIME Kak MpeCTaBUTEIS
KJlacca KHUCJIOT U crnenuduueckue). Mcnonp3oBaHnue HUTPATOB U COJIEH aMMOHHS B KauecTBe
MUHEPAIBHBIX YAOOpeHuil. XUMHUECKOe 3arps3HEHHE OKPYKaloIlel cpeibl COeAMHEHUSIMU
a3oTa (KUCIOTHBIE JJOK/H, 3arpsi3HeHHEe BO3/1yXa, NOYBbI U BOJ0EMOB). Docdop, amioTporHbie
monudukamuu docopa, Qusmyeckue u xumudeckue cBoictBa. Okcupn docdopa (V) u
dochopras kuciora, GuU3MUECKHEe W XHUMHYECKHE CBOWCTBA, MOiydeHue. Vcmonb3oBaHue
¢dochaToB B kKauecTBE MHHEPAIBLHBIX YI0OPEHUI.

OO6mas xapakrepuctuka 371eMeHTOB 1Y A-rpynnel. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIE CTENICHU OKUCIICHUS. YTIIepO/, aJUIOTPOIHbIE MOAN(DHUKAIINN, PACIPOCTPAHEHHE B
npupoze, (Qu3MYEeCKHe M XUMHUYECKHEe CBoicTBa. AxacopOmus. Kpyrosopor yriepoga B
npupone. Okcuasl yriaepoaa, ux (GuU3MUecKkre U XMMHUYECKHUE CBOMCTBA, NEHCTBUE HA KHUBBIC
OpraHu3Mbl, TOJyYE€HHUE U MPUMEHEHHE. DKOJIOTUYECKHUE MPOOIEMBbI, CBSI3aHHBIE C OKCHAOM
yraepoza (IV), runoresa rno6anbHOro MOTEIUICHUS KIIMMaTa, MapHUKOBBIN 3¢ dekT. YronapHas
KHUCTIOTa U €€ CoNMu, X (U3NYECKHEe M XUMHUYECKHE CBOWMCTBA, MOJyUYE€HHE U MPUMEHEHHE.
KauecTBenHas peakius Ha kapOoHaT- HOHBL Vcmonb3oBaHue kKapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIJIEHHOCTH U CEIHCKOM XO03SHCTBE.

[lepBoHauanbHBIE TOHATHS 00 OPTaHUYECKHX BEHIECTBAX KAaK O COCAMHEHUSX YIiiepoja
(MeTaH, JTaH, JTHJEH, AaleTHJCH, JTaHOJ, TJHWIEpWH, YyKCycHas Kwuciora). llpupommbie
UCTOYHUKH YTJIEBOAOPOJOB (Yrojb, NPUPOAHBIA Tra3, HEPTH), MPOIYKTH HX TNEpepadOTKH
(OeH3uH), WX poJb B OBITY W TPOMBINIIEHHOCTH. [lOHATHE O OWOJOTHYECKH BaKHBIX
BEIIECTBAX: J>KHMpax, Oellkax, yIrJIeBOJax - W WX pPOJIM B JKM3HM 4YelloBeKa. MarepuaibHOe
€/IMHCTBO OPTAaHMYECKUX U HEOPTaHUUECKUX COSTMHEHUI.

Kpemuuii, ero ¢usuueckue MU XMMHUYECKHE CBOMCTBa, IOJyY€HHE M TPUMEHEHUE.
Coenunenust kpemHuss B mnpuposae. OOmmume npenacrasieHuss o0 oxcuzae kpemuus (IV) u
KpeMHHEBOH kuciore. CHIMKATBl, WX HCMHOJb30BaHHE B OBITY, B IPOMBIIUIEHHOCTH.
Baxxueiinme cTpouTebHble MaTepUabL: KepaMHKa, CTEKJIO, [IEeMEHT, OETOH,
xene300eroH. [IpoGiieMbl 0€30MacHOTO MCMONb30BAHUS CTPOUTENBHBIX MaTepHalioB B

MMOBCEIHEBHOM KU3HU.

Xumuueckuil sKcnepumenm:

u3yueHue oOpa3ll0B HEOPraHMYECKUX BEIIECTB, CBOIHCTB COJSHOW KHUCIIOTBHI, MpPOBEAECHUE
Ka4eCTBEHHBIX PEaKLUil Ha XJIOPUJ-UOHBI U HAOJIIOJEHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpakarolre (pU3NIecKue U XMMUYECKHEe CBOWCTBA T'aJIOTEHOB U UX COEAMHEHHUH (BO3MOXXHO
UCIMOJIb30BAHNE BUACOMATEPUANIOB), O3HAKOMJIEHHE € O0Opa3llaMH XJOPUAOB (TaJlOreHUIOB),
O3HaKOMJICHME ¢ oOpa3maMu cepbl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATepHaIoOB), HAOMIOJCHUE Tpolecca OOyraWBaHHWS caxapa IOJ JACHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOI KUCIOTHI, U3y4YEHUE XMMHUUYECKIX CBOMCTB pa30aBIeHHON CepHOM
KHUCJIOTHI, NTPOBE/ICHUE KAaYeCTBEHHOM peakuuu Ha cynb(aT-uOoH U HAOII0JeHHE MpH3HaKa eé
MPOTEKAaHUsI, O3HAKOMJIEHHE ¢ (PU3NYECKMMHU CBOMCTBaMM a30Ta, (pochopa m uX coeauHEeHHI

(BO3MOXKHO HCIIOJIb30BAaHUE BHJAEOMATEpHUaoB), oOpa3laMu a30THBIX M (pochopHbIX



yIOOpeHUl, TMONyYeHHe, COOUpaHHWe, pacrno3HaBaHWE M W3YYCHHE CBOWCTB aMMHaKa,
MIPOBECHNE KAYeCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdaT-uoH ¥ U3ydeHUE MPU3HAKOB
WX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIIEHTPUPOBAHHOMN a30THOW KHUCJIOTHI C MEbI0 (BO3MOYKHO
WCITOJIb30BAaHKME BHJICOMATEPUATIOB), U3yUYEHHUE MOJICNICH KPUCTAUIMYECKUX PEHIETOK aiMasa,
rpaduta, QyaaepeHa, O3HAKOMJICHHE C IIPOIECCOM aJcopOIMM PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM yIJIE€M U YCTPOWCTBOM MPOTHUBOTa3a, MOJydeHHe, COOMpaHue, pacrio3HaBaHUE
U M3y4YEHUE CBOMCTB YIJICKHCIIOTO ra3a, MPOBEACHHE KAYECTBEHHBIX pEaKIHii Ha KapOOHAT W
CUJIMKAaT-UOHbl W H3YYEHUE I[PU3HAKOB HX IPOTEKAHUs, O3HAKOMJIEHHE C MPOJYKUHEH
CUJIMKATHOW MPOMBINUIEHHOCTH, PELUICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 Mo TeMe «BaxkHenmue

HEMCTAJJIbI U UX COCAUHCHU)).

Mertanibsl 1 UX COeIUHEHUS

OO0mas xapakTepuUCTUKa XUMUYECKHUX DOJIEMEHTOB - METAUIOB Ha OCHOBAaHHHM HX
nonoxxeHus B [leprnoandeckon cucreme xuMuueckux emMeHToB .M. Menzaeneesa u cTpoeHust
atomoB. CtpoeHue MeTauioB. MeTamMueckass CBSi3b M METaJUIMUeCKash KpUCTAJLTHYecKas
pemeéTka. DIEeKTPOXUMUYECKUM psifi HaNpsDKeHU MeTamioB. Du3nyeckue W XUMHYECKHE
cBoiicTBa MeTayioB. O6mIMe criocoObl nonydeHus: MetauioB. [IoHsATHE O KOPPO3UM METALIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3un. CIutaBsl (CTaib, 9yTyH, JOPATIOMHHHA, OpOH3a)
U UX IPUMEHEHHUE B OBITY U MPOMBIILIEHHOCTH.

[[{enounble MeTaybl: NoJokeHUEe B [lepuoanueckoil cucTeMe XMMHUYECKHX 3JIEMEHTOB
J.W. MenneneeBa, CTpOEHUE UX aTOMOB, HaX0XJAeHUE B npupoje. usznyueckue u XMMUYECKHE
cBoiicTBa (Ha mnpuMmepe HaTpus U Kamus). OKCUABI M THIPOKCHABI HATPUS U Kajus.
IIprMeHeHne MENOYHBIX METAIUIOB U UX COEAUHECHUM.

[IlenouyHO3eMeENbHBIE METAJUIBI MAarHUM W KajblMil: mojoxeHue B Ilepronnueckon
cucreMe xuMuueckux anemeHtoB J[.MI. MeHneneeBa, CTpO€HHE UX aTOMOB, HAXOXJIECHHUE B
npupoae. PU3NYECKUe U XUMUYECKHE CBOWCTBA MarHus M Kaiblus. BaxHeimne coequHeHus
KanpLus (OKCHJ, TUAPOKCUA, coyn). JKECTKOCTH BOJIBI U CITOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxenue B Ilepuogmueckoil cucreme Xumuueckux snaemeHToB JI.U.
Menneneesa, CTPOEHHUE aTOMa, HAXOXKICHHE B MPHUPOJIE. ®dusnyecKkue u
XUMUYECKHE CBOMCTBA aIFOMUHUA. AM(POTEpHBIE CBOWCTBA OKCH/IA U THAPOKCH/IA ATFOMUHUA.

Kenezo: mnonoxenne B Ilepuogumueckol cucrteMe XuUMUYECKHUX dieMmeHToB J[.M.
Menneneesa, CTPOEHHUE aTOMA, HAXOXKICHHE B MPUPOJIE. dusnyeckue u
XUMHUYECKHE CBOMCTBA >kene3a. Okcunabl, Tuapokcuasl u conu xeneza (II) u xenesa (II), ux

COCTaB, CBOMCTBA U MMOJIYUCHHUC.

Xumuueckuti IKCnepumenm.

03HAaKOMJICHHEC 00pa3llaMi METAJJIOB M CIUIaBOB ,MX (DU3WYECKHUMHU CBOWCTBAMH, HM3YUEHHUE
PE3yIBTATOB KOPPO3UHU METAJIJIOB (BO3MOXHO HCITOJIb30BAHHE
BUJICOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJICHCTBUS OKCHIA KalbllMs M HATPUS C BOJIOM
(BOBMOXKHO HCIIOJIb30BAHUE BHUJIEOMATEPHUANIOB), HCCIEIOBAaHUE CBOWCTB JKECTKON BOIIBI,
mpoliecca TOpPEeHHs jKejie3a B KHUCIOpoA€ (BO3MOXXHO HCIIOJIb30BAHME BHJACOMATEPUATIOB),
MPU3HAKOB TPOTEKAaHUs KAYECTBEHHBIX pEaKIMii Ha HMOHBI (MarHus, KallbllUs, ATIOMHUHUS,

nunka, skeneza (II) m xemeza (III), memm (II), HaOmromeHWe W OMUCAaHUE MPOIIECCOB



OKpallluBaHUA IIJIAMCHHU HWOHAMH HATpUA, KaJIWAd U KaJlblHA (BO3MO)KHO HCIIOJIB30BAHUC
BI/IIIGOMaTepI/IaJ'IOB), HCCIICAOBAHHUEC aM(l)OTepHBIX CBOMCTB TUAPOKCHUIAa AJIOMHUHUA U
TUAPOKCH A IMHKA, PCHICHUEC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME «Baxnennne MeTamibl 1 UX

COCIUHCHUA».

XuUMHS ¥ OKpY’Karolas cpena

BemecrBa u Marepuansl B IOBCEIHEBHOM JKM3HU 4Y€NOBEKa. be3onmacHoe UCIOIb30BaHUE
BEIIECTB U XUMHYECKUX peakuuid B ObITy. IlepBas momMomip npu XMMHYECKMX O0XKOTrax M
OTpaBJICHUSX.

XumMHyeckoe  3arpsA3HEHHE  OKpyXkaroled  cpenbl  (mpeaenbHas — AOINycTUMAas

KoHIeHTpauus BemecTs (ganee - [1/IK). Ponbs xuMuu B pemieHnn 3K0I0rH4eckux npoosiem.

Xumuueckuti IKCnepumenm.

U3y4eHHEe 00pa3lioB MaTepHalioB (CTEKIO, CIUIaBbl METAIJIOB, IOJIMMEPHbIE MaTEpUAIIbI).

Mesicnpeomemmnule ceazu

Peanusanms MexmpeIMeTHBIX CBSI3€H MU M3yUYEeHUN XMUMHUU B 9 Ki1acce OCyIIeCTBISETCS
yepe3 HCIOIBb30BAHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TIOHSATHH,
SIBIISTIOIIIMXCSl CHCTEMHBIMU JIJIS1 OTACIBHBIX MPEIMETOB €CTECTBEHHO - HAYYHOTO IUKJIA.

OOmme ecrecTBEHHO-HAy4YHBIC MOHSTHSA: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHanmM3, CHHTE3,  KiIacCUpUKAIUs, IMEePHUOJUYHOCTb,  HAOIIOACHHWE,  DKCIEPUMEHT,
MOJICIUPOBAHUE, HW3MEpPEHHE, MOJeNlb, SIBICHUE, MAPHUKOBBIA A(PQPEKT, TEXHOIOTHS,
MaTepHUabl.

@dusuka: Martepusi, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIbI,
palMOAaKTUBHOCTb, MOJIEKYJa, OJCKTPUUYECKHH 3apsal, NPOBOJHUKH, IOJIYINPOBOJHUKH,
JMBJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJI0, 0OBEM, arperaTHoe COCTOSHUE BEIECTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpHUCTAJUIMYECKass peméTka, CIUIaBbl, (U3MUECKUE BEITUYUHBI,
€IMHUIBI U3MEPEHU S, KOCMUUYECKOE TPOCTPAHCTBO, TIaHeThl, 3BE3/1bl, CoJHIIE.

buonorus: doTocuHTe3, AbIXaHUE, OnoCcPepa, FIKOCUCTEMA, MUHEPATIbHBIE
yI00pEHUs, MUKPO3JIEMEHThI, MAKpOAJIEMEHTHI, TUTATEIbHbIEC BELIECTRA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpalbl, TOpPHBIE MOPOABI, IOJE3HbIE

HCKONIaeMbl€, TOIUIUBO, BOJHBIE PECYPCHI.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [IPOI'PAMMBI 110 XUMHUHKU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JlugHOCTHBIE pE3ynbTaThl OCBOCHHSI TMPOTPAMMBbI OCHOBHOTO 00IIEero oOpa3oBaHHs
JIOCTUTAIOTCS B X0J1¢ OOYYEHUSI XMMHUHU B €IMHCTBE yU4eOHON M BOCIHUTATEILHOU JEATEILHOCTH
B COOTBETCTBHH C TPAAUIIMOHHBIMH POCCUMCKMMH COLUMOKYJIBTYPHBIMH H JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, TMIPUHITHIMU B OOIIECTBE MpPaBHJIaMU U HOPMAaMH TOBEICHUS U
CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUSI, CAMOPA3BUTHS M COIUATHM3AINU 00 yJaIOIIUXCSl.

JIM4HOCTHBIE pe3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS

CHCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OpI/ICHTaI_[I/Iﬁ " paClIupCHHUC OIIbITa ACATCIBHOCTU Ha eé



OCHOBE, B TOM 4YHUCJIC B 4aCTH:

1) MaTPUOTUYECKOrO BOCIIUTAHUSA:

LIEHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, AICTOPUYECKOMY U HAYYHOMY
HACJIEIMI0, TMOHMMAaHUs 3HAYEHUS] XMMHYECKOW HayKHM B >KM3HHM COBPEMEHHOIO OOILEeCTBa,
CHOCOOHOCTH BJA/IETh JOCTOBEPHON MH(pOpMAaNUEl O MepPeoBbIX JOCTHKEHHUIX U OTKPBITUSAX
MHUPOBOH M OTEUECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTU B HAayYHBIX 3HAHUSAX 00 yCTpoWCTBE

MUpa 1 06I_HeCTBa;

2) IPa’kIaHCKOTO BOCIIUTAHMUS:

IIPEJICTABICHUSI O COLMAIbHBIX HOPMAax M IMpPaBWJIAX MEXIJIMYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHBE, KOMMYHHKAaTHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO NOJE3HOW, Yy4eOHO -
UCCIIEIOBATEIbCKOM, TBOPYECKOW M JPYrUX BUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW JESATENbHOCTH MPH BBIIOJHEHHH YYEOHBIX, IMO3HABATEIBHBIX
3ajlay, BBIIOJHEHUHM XMMUYECKHX 3KCIIEPUMEHTOB, CO3JJaHUH YYEOHBIX MPOEKTOB, CTPEMIICHUS
K B3aMMOIIOHMMAaHUIO U B3aMMOIIOMOILM B MpoLiecce ITON yueOHOH AesITeIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEJEHME M TOCTYINKHM CBOUX TOBAPHILEH C IMO3ULUH HPAaBCTBEHHBIX M

IMpaBOBLIX HOPM C y‘IéTOM OCO3HaHHuA HOCJ'I@,I[CTBI/Iﬁ MMOCTYIIKOB;

3) LIEHHOCTH HAay4YHOT'O IIO3HAHUS:

MHUPOBO33PCHUECKUE  MPEJICTABICHUS O BEHNIECTBE M  XHMHUYECKOW  peakiuw,

COOTBETCTBYIOLIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOUINE OCHOBY IS
NOHMMAaHMSI  CYIIHOCTM HAy4yHOM KapTUHBI MHpa, MPEACTaBICHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIbI, B3AUMOCBS3SIX YEJIOBEKa C MPUPOIHON Cpelloil, 0 poiu
XUMUU B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;
MO3HABaTeIbHbIE MOTHBBI, HANpPABICHHbIE HA TMOJYYEHHE HOBBIX 3HAHUW 1O XUMUH,
HEOOXOIUMBbIe JUIsi OOBSICHEHHS HaOJIOJaeMbIX IMPOLIECCOB M SBICHUN, MO3HABATEIbHOM,
WH(OPMAIIMOHHOW ¥ YHTATEIhCKOH KYIbTYPhI, B TOM WYHCJE HABBIKOB CAMOCTOSTEIHLHOM
paboThl ¢ YYCOHBIMH TEKCTaMH, CIPABOYHOW JMTEPATypOH, JOCTYITHBIMA TEXHUYCCKUMU
cpelncTBaMu WH()OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYCHHUIO M TO3HAHHUIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM0o00pa30BaHUI0, MPOEKTHOW U MCCIIEIOBATENbCKON NESITEIHHOCTH, K OCO3HAHHOMY BBIOOPY

HAIPaBJICHHOCTH U YPOBHSI 00yUYeHHS B JaJIbHEUIIEM;

4) (bopMUpOBaHUS KYJIbTYpPbI 310POBbS:

OCO3HAHME IIEHHOCTU JKHU3HH, OTBETCTBEHHOIO OTHOIIEHHMS K CBOEMY 3I0POBBIO,
YCTAaHOBKM Ha 370pOBBIA 00pa3 >KU3HU, OCO3HAHME IIOCIEJICTBUNH W HENpPUATHE BPEIHBIX
npuBbIYeK (YMOTpeOJeHUsT alIkorojisi, HApKOTHUKOB, KYpPEHHS), HEOOXOJAMMOCTH COOIIOACHUS
npaBwil 0€30MacHOCTH IpU OOpalleHHH ¢ XMMHYECKHMH BELIECTBAMU B OBITY M peanbHOU

KHM3HU,

5) TPYAOBOI'O BOCIIUTAHUA:

HWHTEpEC K MPAKTUIECKOMY M3yUeHHUIO Tpodeccuii U Tpyia pa3IndHOro poja, YBaXKCHHUE K
TPpyAy W pe3yibTaTaM TPYIOBOH JEATETLHOCTH, B TOM YHCIIE HAa OCHOBE MPHUMEHECHHS
MPEAMETHBIX 3HAaHUW TI0 XWMHH, OCO3HAHHBIA BBIOOP WHIUBUAYAITHHOW TpPACKTOPUU

MPOJOJKEHHUsT 00pa3oBaHMsI C Y4ETOM JIMYHOCTHBIX HMHTEPECOB U CIOCOOHOCTHM K XUMUH,



0O0IIIECTBEHHBIX WHTEPECOB M MOTPeOHOCTEH, yCIEeNIHON MPpOo(hecCHOHANTBHON JesITeIbHOCTH U

pPa3sBUTHUA H€O6XOI[I/IMBIX YMGHHﬁ, TOTOBHOCTB aJIalITUPOBATLCA B HpO(bCCCPIOH&J'IBHOfI cpeac;

6) SKOJIOTUYECKOI'0 BOCIIUTAHHUS:

9KOJIOTHYECKH I1eieco00pa3Hoe OTHOIICHUE K MPHUPOJIC KaK UICTOYHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CyIIeCTBOBaHHUS, TIOHMMAaHHE IICHHOCTH 370pPOBOro M 0e30macHoro odpasa >KH3HH,
OTBCTCTBCHHOC OTHOIICHHUC K CO6CTBCHHOMY (1)I/I3I/I‘-ICCKOMy nu HCI/IXI/I‘-IGCKOMy 3Z[OpOBBIO,
OCO3HAHHME IIEHHOCTH COOJIOZACHHUS TIpaBuWi OE30IacCHOrO0 IOBEACHUS IpU padore ¢
BEIIICCTBAMHU, a TAK)KE B CUTYAIMIX, YTPOXKAIOIIUX 370POBBIO U JKU3HH JIFOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHWSA, IMOJIydaeMble NPH HM3YyYCHUU XHMHH, IS PEHICHHS
3aJa4, CBS3aHHBIX C OKPYXKAIOUICH MPUPOJHOM Cpelod, JUIs TOBBIMICHUS YPOBHS
9KOJIOTHYECKOW KYJIbTYpbI, OCO3HAHHUS TJI00AJLHOTO XapakTepa 3KOJOTHYECKUX MpoOJieM U
nyTell WX PEHICHUS TOCPEICTBOM METOJOB XHMHHU, 3KOJOTHUYECKOTO MBIIUICHUS, YMEHUS

PYKOBOACTBOBATLCA UM B HO3HaBaTeJ'IBHOI>'I, KOMMYHHKaTHBHOﬁ n COHHaHBHOﬁ ITPAKTUKCE.

METAIIPEAMETHBIE PE3VJIbTATHI

B cocraBe MeranmpeaMeTHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBble [ (HOPMHUPOBAHUS
MHUPOBO33pPECHUS OOLICHAYYHbIE MOHATHS (3aKOH, TEOPHs, MPUHLUI, TUIIOTE3a, (AKT, CHCTEMA,
npoIiecc, SKCIIEPUMEHT U JIPYToe.), KOTOPBIE HCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
IpeMeTax U MO3BOJIAIOT Ha OCHOBE 3HAHUHN U3 3TUX IPEeAMETOB (hOpMUPOBATH Mpe/ICTaBIECHUE
0 LIEJIOCTHOM Hay4YHOM KapTHHE MUPA, U YHUBEpCaJbHblE yueOHble NeiicTBUs (IT03HABATEIbHbIE,
KOMMYHUKaTUBHbIE, PETyJsATUBHBIE), KOTOpbIE 00ecreuynBaroT (HOpMUPOBAHHE TOTOBHOCTH K

CaMOCTOATCIbHOMY IIJIAHUPOBAHUTIO U OCYIHICCTBJICHHUIO y‘-I€6HOI\/’I JACATCIbHOCTH.

Ilo3HaBaTe/bHBbIE YHUBEPCAJIbHbIE YUeOHbIE IeMCTBUA basossie nornueckue
JEUCTBHS:

YMEHHUS HCIOJIB30BaTh MPUEMBI JIOTMYECKOTO MBIIIJICHUS] IIPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICI XUMHUYECKHUX TMOHSATHH (BBIACNATh WX XapaKTepHbIe MPHU3HAKU,
YCTaHABIMBATh B3aMMOCBSI3b C IPYTUMU MOHSATUSMH ), UCIIOJIb30BaTh MOHITHS AJI1 OOBSICHEHUS
OTNIeTbHBIX (DaKTOB M SIBICHUI, BBHIOMPATh OCHOBAaHUS U KPUTEPUM MM KIacCHU(UKAINH
XAMHUYECKUX BEHIECTB M XMMHUYECKUX pEaKIMi, yCTAaHABIMBATh IPUYUHHO-CIEIACTBEHHBIE
CBSI3M MEXJYy OOBEKTaMU W3y4YeHHUs, CTPOUTH JIOTUUECKHE PACCYXJEHUsS (MHIYKTHUBHBIE,
JeIyKTUBHBIC, TI0 aHAJIOTHH), ICJIaTh BHIBOJIBI U 3aKITIOUCHNS,

YMEHHE TPUMEHATH B MPOIIECCEe MO3HAHMS MOHATHS (MIPEAMETHBIE U METalpeaMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHUMHH, MPE0oOpa30BBIBaTH MIUPOKO
MIPUMEHSEMbIE B XUMUU MOJICTbHBIE TIPEJCTABICHUS - XUMHUYECKHI 3HAK (CHMBOJI DJIEMEHTA),
xumMudeckas ¢GopMmyna W ypaBHEHHE XHMHUYECKOW pEakIuu - TMpU pPElIeHuu ydeOHOo-
MO3HABATENBHBIX 33/1a4, € Y4YETOM OTUX MOJEIbHBIX MPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU H3YYaeMbIX OOBEKTOB - XMMHUYECKUX BEIIECTB U
XUMHUYECKUX PEaKIHid, BBIABIATH OOIIKME 3aKOHOMEPHOCTH, MPUINHHO-CIEACTBEHHBIC CBSI3U U

MMPOTUBOPCHUUSA B U3YyHAaCMBIX MPOLCCCAX U ABJICHUAX.

BbazoBrle nccienoBaTeabcKue JEHCTBU:



YMEHHUE MCHOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a
TakkKe B KaueCcTBE OCHOBBI JJsi (OPMUPOBAHHUS THUIIOTE3bl IO NPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMbIX CYXKJICHUN;

pUOOpETEeHNE OMbITa MO IUIAHWPOBAHHUIO, OPTaHU3AMHU U TPOBEICHUIO YYEHHUECKHX
SKCIIEPUMEHTOB, YMEHHE HaOJI0aTh 3a XOAOM Ipollecca, CaMOCTOATENbHO MPOTHO3UPOBATh
ero pe3ynbrar, GopMyIupoBaTh 0000IIEHUS U BBIBOJBI MO pe3yibTaTaM IPOBEIEHHOTO OIbITA,

WCCJICIOBAHUS, COCTABIISATh OTUET O MPOJIeTaHHON padoTe.

Pabota ¢ undopmanueii:

YMEHHE BBIOMpPATh, AHAIM3UPOBATh W HHTEPIPETHPOBATh WHQOOPMAIUIO Pa3THYHBIX

BUZIOB U (POPM TPEACTABICHHS, MMOJYIaeMYyI0 U3 Pa3HbIX UCTOYHHUKOB (HAYYHO - TOIYJISpHAs
JUTEpaTypa XUMHYECKOTO COJIEp)KaHMsI, CIpaBOYHBIC IOCOOMs, pecypchl HWHTepHeTa),
KPUTHYECKHU OLEHUBATh MPOTUBOPEUYMBYIO U HEJIOCTOBEPHYIO HHPOPMAIIHIO;
YMEHHUE MPUMEHATh Pa3jUYHbIE METOJABI M 3ampOChl NIPH TOMCKE W OTOOpe WMHpOpManuu U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOJMUMBIX I BBIMOJHCHUS YYEOHBIX M IMO3HABATEIBHBIX
3aja4  OMpEACNEHHOr0  THUNA, MPHOOPETEHHE OmbiTa B OOJACTH  HCIIOJIb30BaHUS
UHPOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH, OBJIQJICHUE KYJIbTYPOH  aKTHBHOIO
UCIIOJIb30BAHUS PA3JIMYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSITECIBHO BHIOMPATH ONTUMAIBHYIO
dopMmy mpencraBieHuss WHGOPMAIMM W WUIIOCTPHPOBATH pEIllaeMble 33aJa4id HECJIOKHBIMU
cXeMaMH|, TuarpaMMamMu, ApyrumMu GopmMaMu rpaduku U UX KOMOHMHAIIUSMU;

YMEHHE HCIONB30BaTh W aHAJIM3UPOBATH B Ipolecce y4eOHOW M HMCCIeI0BATEIbCKOM
NESATSIPHOCTH WH(OpPMAIMI0 O BIUSHUU IPOMBIIUICHHOCTH, CEIIbCKOTO XO3SIMCTBA U

TPAaHCHOPTA HAa COCTOSIHUE OKPYKAIOLIEH MPUPOTHON CPEbL.

KoMMyHuKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eCTBUA:

yMEHHE 3aJaBaTh BONPOCH (B XoAe nauanora W (WJIKM) AUCKYCCHH) IO CYIIECTBY
o0OcyxnaeMoil TeMbl, (OpPMYIMPOBATH CBOM TMPEANIOKEHUS OTHOCUTENBHO BBIMOJTHEHHUS
MPEJI0KEHHOM 3a]a4u;

HpI/I06p€T€HI/Ie OIbITa MMpe3CHTalu PE3YyJIILTAaTOB BBITIOJIHCHU I XUMHUYECKOT'O
sKcriepuMeHTa (1abopaTOpPHOTO OMbBITA, JA0OPATOPHONW PaOOTHI MO KCCIEIOBAHUIO CBOWMCTB
BEIIIECTB, Y4EOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO  CBEPCTHUKAMH  TIO3HABATCIILHOH W
WCCIIEIOBATEIIbCKOM JICATEIHHOCTH TPH PENICHWH BO3HUKAIONIMX MPOOJIeM Ha OCHOBE y4ETa
OOIIMX WHTEPECOB W COTJAcoBaHMs MO3UIMKA (00CYXIeHHs, OOMEH MHEHHUSMHU, «MO3TOBBIC
HITYPMBI», KOOPJAUHAILIUS COBMECTHBIX JICHCTBUI, ONpeieIeHue KPUTEPUEB 0 OLIEHKE KauecTBa

BBITIOTHEHHOW pabOThI U JPYTHE);

PeryasiTuBHBIC YHHUBepCaJbHbIC YYeOHbIC NelCTBUA:

YMCEHHUEC CaMOCTOATCIIbHO OMPECACIIATE HEIN ACATCIBbHOCTHU, IIJIAHUPOBATh, OCYIICCTBIIATD,
KOHTPOJIUPOBATE W IIPU HeO6XO}II/IMOCTI/I KOPPEKTHUPOBATh CBOKO ACATCIBHOCTD, BBI6I/IpaTB
HanOoJee 3(1)(1)CKTI/IBHLIC CIIOCOOBI peuIcHuA y"ICGHBIX N TI03HaBaTCJIbHBIX  3a1a4,

CaMOCTOATCIBHO COCTABJIATH WM KOPPCKTUPOBATH HpeIIJ'IO)KCHHHﬁ AJITOPUTM JeucTBUHI npu



BBIIMOJIHEHUHU 33aHUN € y4€TOM IMOJy4yeHHUs HOBBIX 3HAHUN 00 H3y4aeMbIX OOBEKTax -
BEILIECTBAX U PEaKLMAX, OLCHUBATh COOTBETCTBUE IOJYYEHHOTO PE3yJIbTaTa 3asiBICHHON L€,

YMCHHUC HUCII0JIb30BATh U aHAJIU3UPOBATH KOHTCKCTHI, IPEAJIAraCcMbIC B YCIIOBUU 3aHaHHﬁ.

[TPEAMETHBIE PE3VYJIbTATHI

B cocraBe mnpenMeTHBIX pPE3yJbTATOB I10 OCBOEHHUIO O0053aTEJBHOTO COJEpKaHUS,
YCTaHOBJIGHHOTO JaHHOM (enepanbHOil paOouell NporpaMMoOi, BBIIENAIOT: OCBOEHHbBIE
oOyyarolMMHUCA HayyHble 3HAHHUsS, YMEHMs M CHOCOObI JEHCTBHM, crenuduueckue s
npeaMeTHON ob6nacTu «XHUMHS», BHIbl JEATEIBHOCTH IO IOJYyYEHHIO HOBOIO 3HAHHUSA, €ro
UHTEpIpETAllMK, NPEOoOPa30BaHUI0 M TPUMEHEHHIO B Pa3IUYHBIX Y4EeOHBIX U HOBBIX
CUTYaLUsX.

K koHny obyuyeHuss B 8 kjacce NMpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
OTpakaThb C(HOPMHPOBAHHOCTh y OOYYAIOIIMXCS YMEHHH: pPacKphIBaTh CMBICI OCHOBHBIX
XUMHUYECKUX IOHATUI:aTOM, MOJEKYJIa,XUMHUYECKUI 3JIEMEHT, IPOCTOE BEILECTBO, CII0XKHOE
BEIIECTBO, CMeCh (OAHOPOAHAS M HEOJHOPOJHAs), BaJICHTHOCTb, OTHOCHUTENIbHAS aTOMHAas U
MOJIEKYJISIpHAas Macca, KOJMYECTBO BElIeCTBa, MOJb, MOJSpHas Macca, MaccoBas [J0Js
XMMHMYECKOTO 3JEMEHTA B COCJUHEHUHU, MOJISIPHBIM 00BEM, OKCHJ, KUCIIOTAa, OCHOBAHHE, COJIb,
3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCIIEHUS, XUMHUYECKas peaklus, KiIaccupuKaus
pEaKIMii: peakluu COeUHEHHUS, PEAKIIMH Pa3I0OKEHUsI, peaKlu1 3aMEeLeHMs, peakuil OOMeHa,
9K30- U 3HJIOTEPMHYECKHUE PEAKLUH, TEIUIOBOM 3((eKT peakuuu, siApo aToMa, JIEKTPOHHBIN
CJIOM aTtoma, aToOMHasi opOuTallb, paguyc aTOMa, XUMUYECKas CBs3b, MOJISIpPHAs U HENOJSpHAs
KOBaJICHTHAasl CBSI3b, HOHHAs CBS3b, MOH, KaTHOH, aHUOH, PacTBOp, MaccoBas JOJs BELIeCTBa
(TIporieHTHAsI KOHIIEHTpAIUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMUYECKUX MOHSATHUH W NPUMEHATH 3TH
MOHSTHSI IPU ONIMCAHUU BELLIECTB U UX MPEBpaIlleHUN;

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JUIsl COCTaBIEHUS ()OPMYIT BEIIECTB U YpaBHEHUI
XUMHUYECKUX pEaKLN;

ONpeNeNsATh BAJEHTHOCTh aTOMOB 3JEMEHTOB B OHHAPHBIX COEIMHEHUSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OMHApHBIX COEAMHEHUSX, MPHHAJIEKHOCTh BEIIECTB K
ornpene’éHHOMY KJIacCy COeAMHEHUH mo (GopmyrnaM, BUJ XUMHUYECKOW CBsI3U (KOBaJIEHTHasl U
MOHHAs1) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBath cMbici Ilepumonmueckoro 3axkona (.M. MenneneeBa: AeMOHCTpUpPOBATh
MOHUMAaHHUE MEePUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX AJIEMEHTOB OT MX MOJIOKEHUS
B [lepuoanueckoil cucreme, 3aKOHOB COXpPAHEHHUS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa,
ATOMHOMOJIEKYJISIPHOTO YUEHHUs, 3aKOHa ABOTaIpo;

ONKCHIBaTh W  XapakTepuzoBaTh TabmuuHyio ¢Gopmy Ileproguyeckoil cucTeMbl
XUMHUYECKHX AJIEMEHTOB: pa3inuyaTh MOHATHUS «IJIaBHas moArpynna (A-rpymmna)» U «no0odHas
noarpynna (b-rpynma)», Manbsie U Oosblliue MEpUOAbI, COOTHOCUTh O0O3HAYEHUs, KOTOpbIE
umerotcs B Tabnune «llepuoanyeckas cucrema xumuueckux sinemenToB .M. MenneneeBa» ¢
YHUCJIOBBIMM XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij

Asapa, 061_1_[66 YHUCJIO BJICKTPOHOB U PACHPCACICHUC UX 10 JICKTPOHHBIM CJ'IOSIM);



KIACCU(PUIIMPOBATh XMUMHUYECKHE DIIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMHYECKHE
peakuuu (Mo YKUCIIy U COCTaBY YYacTBYIOIIMX B PEaKIUU BEIIECTB, 110 TEIIOBOMY 3 (DexTy);

XapaKTepu30oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX
KJIACCOB, MOJATBEPXkAasi OMUCaHHE MPUMEpPaMH MOJIEKYJISPHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XUMUYECKUX PEaKLnid;

MPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HMX KayeCTBEHHOTO COCTaBa,
BO3MOKHOCTHU MPOTEKAHUS XUMHUYECKUX TIPEBPAIICHUIN B PA3UYHBIX YCIOBUSX;

BBIUUCIISATE OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJSPHYIO MaccChl BEILIECTB, MAacCOBYIO
JIOJI0  XUMHYECKOTO JJIEMEHTa MO (GopMyse COCOUHEHHS, MacCOBYIO JOJNIO BELIECTBA B
pacTBOpe, MPOBOJIUTH Pacu€Thl MO YPABHEHUIO XMMUYECKOW PEAKIMH; MPUMEHITh OCHOBHBIC
Olepaluu MBICIUTEIbHON NEATeIbHOCTH - aHalIW3 M CHUHTE3, CpaBHEHHe, 0000IIeHue,
CUCTEeMaTH3alMI0, KIaCCH(PUKAILMIO, BBISBICHHE MPUYUHHO - CJIEICTBEHHBIX CBSA3EH - s
W3YYCHHSI CBOMCTB BEIIECTB M XUMUUECKHUX PEAKLU, ECTECTBEHHO-HAYYHbIE METO/bI TO3HAHUS
- HaOJI0ZIeHNEe, U3MEPEHHE, MOJIETTUPOBAHUE, IKCIIEPUMEHT (PEalIbHbIN U MBICTICHHBIN);

CleloBaTh MpaBUiiaM  TIOJb30BaHUS XHMMHUYECKOW MoOcyloid ©  J1ab0paTopHBIM
o0opyaoBaHMEeM, a TaKXe TMpaBuiaM oOOpalleHus C BEIIeCTBAMH B COOTBETCTBUHU C
UHCTPYKLIHUSIMH TIO BBIMOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB MO TMOJIYyYEHUIO H
coOupaHHIo Ta3000pa3HBIX BELIECTB (BOAOpOAA U KUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
OmpeeIi€HHON MaccoBOM Jlofiell pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh U IPOBOAUTH
XUMHUYECKHE KCIEPUMEHTHI 10 PacllO3HABAHUIO PACTBOPOB IIENIOYEH M KUCIOT C MOMOIIbIO

WHAUKATOPOB (J1akMyc, ¢heHondTaaent, METUIIOPAHK U IPYTHE).

K kxoHny oOydenus B 9 kiacce mpeiAMETHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMHUPOBAHHOCTh y OOYYAIOIIMXCS YMEHUH: -pacKpbIBaTh CMBICI OCHOBHBIX
XUMUYECKUX MOHATHN: XUMUYECKUN JJIEMEHT, aTOM, MOJIEKYJla, HOH, KATUOH, aHUOH, IIPOCTOE
BEILECTBO, CII0KHOE BEILECTBO, BAJICHTHOCTb, IEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHU,
XMMHMYECKasi peaklus, XUMHUYECKas CBs3b, TEIUIOBOM 3((eKT peakuuu, Mojb, MOJSIPHBIN
00BEM, pacTBOp, NMEKTPOJIUTHI, HEAIEKTPOIUTHI, AIEKTPOIUTUYECKAsT JUCCOLHALNS, PEeaKLuu
MOHHOTO OOMeHa, KaTajlu3arop, XUMHMUYECKOEe paBHOBECHE, OOpaTUMble U HeoOpaTUMble
peakuuy, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLWM, OKUCIUTENb, BOCCTAHOBUTEID,
OKHCIIEHHE Y BOCCTAHOBJIEHUE, AJJIOTPONUs, aM(pOTEPHOCTb, XUMUYECKasl CBS3b (KOBaJEeHTHa,
MOHHAs!, METAJJINYeCcKast), KpUCTAIUTMUECKas peHI€TKa, KOPPO3Us METAJUIOB, CIIJIaBbl, CKOPOCTb

XUMUYECKOU peakiuu, mpeaesibHo qonyctumas konuentpauus 11K Bemectsa;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XWUMHYECKMX TIOHATHM W NPUMEHATHITH
MOHATHUSA NPU ONMCAHUN BEIIECTB U UX NPEBPAILECHNN;

UCTIOJIb30BAaTh XMMHUYECKYIO CUMBOJIMKY JJIsi COCTaBJIEeHUs (POPMYJT BEIIECTB M YpaBHEHUI
XUMHYECKUX pEeaKluil;

OIIPENEIATh BAJICHTHOCTh U CTEIIEHb OKUCJICHUS XUMUYECKHUX 3JIEMEHTOB B COCIUHEHHUSX
Pa3IMYHOIO COCTaBa, IMPUHAUICKHOCTh BELIECTB K ONPEIEIEHHOMY KIIACCY COCIUHEHMH IO

dbopMynaMm, BHJI XUMHUYECKOW CBsi3W (KOBaJeHTHas, WOHHAas, MeTajulnueckas) B



HEOPraHWYECKUX COCNMHEHUAX, 3apsj HMOHA IO XUMHUYECKOW Qopmyle, XapakTrep Cpelsl B
BOJIHBIX pPAacTBOpPax HEOPraHWYECKUX COEAUMHEHHUH, TUI KPUCTAJUIMYECKOW PEIIETKU
KOHKPETHOT'O BEILIECTBA;

packpeiBath cMmbich Ilepuonnueckoro 3akonHa J[.M. MeHnneneeBa W JI€EMOHCTPUPOBATH €rO
MOHMMAHKE: OIMUCHIBATH U XapaKTepu30BaTh TaOIM4uHyr0 ¢opmy lleprogudeckoid cucTeMbl
XUMHUYECKHUX AJIEMEHTOB: pa3jifyuaTh MOHATUS «TJaBHasg nmoAarpymnmna (A-rpymma)» u «mnodouHas
noarpynna (b-rpymma)», manble U OOJbIIME MEPUOJBI, COOTHOCUTh 00O03HAUEHUS, KOTOPHIE
UMEIOTCA B MEPUOAMYECKON Tabiuile, ¢ YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij siApa, 001ee YUCIIO MIEKTPOHOB U paclpeesieHUe UX
[0 DOJEKTPOHHBIM CIJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMWCTB
3JIEMEHTOB U MX COCAMHEHUN B IpeJesiaX MajblX MEPUOJOB U TJIABHBIX MOATPYII € Y4ETOM
CTPOEHHUS UX aTOMOB;

KIIACCU(UIIUPOBATh XMUMHUYECKHE JJIEMEHTHI, HCOPTaHMYECKHE BEIICCTBA, XHUMHYCCKHE
peaknuu (10 YKCIY ¥ COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TerioBoMy 3 dekTy, 1mo
W3MEHEHUIO CTETICHEH OKUCICHUSI XMMUYECKUX JIEMEHTOB);

XapaKTepHU30BaTh (OMHUCHIBATH) OOIINE U CIICIH(PUICSCKIE XUMUYECKHUE CBOMNCTBA TIPOCTHIX
M CIOXHBIX BEIIECTB, IOATBEP)KJIasi OMUCAHUE NPUMEPAMU MOJEKYJISPHBIX W HOHHBIX
YpaBHEHUW COOTBETCTBYIOIIMX XUMUUECKUX PEAKIUN;

COCTaBJISITh YPAaBHEHUS 3JIEKTPOJUTUUYECKON IUCCOLMALUU KHUCIIOT, LIEJIOYEld M COJeH,
MOJIHBIE W COKpalI€HHbIE YpaBHEHUS pEaKIUi HMOHHOTO OOMEHa, ypaBHEHHUS peakiuil,
MOATBEPXKAAOIINX CYIIECTBOBAHUE T'€HETUYECKOW CBA3M MEXKAY BELIECTBAMHU Pa3JIMYHbBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTb OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIHMM IOCPEICTBOM
COCTAaBJIEHHUS JIEKTPOHHOTO OajlaHca 3TUX PEeaKIuil;

MPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUSI XUMUYECKUX MTPEBPAILCHUIN B Pa3JIMYHbBIX YCIOBUSAX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChbl BEIIECTB, MAacCOBYIO
JIOJII0 XMMHYECKOr0 3JIEeMEHTa 1o (OpMysie COEAMHEHHs, MAacCOBYIO [OJII0 BEIECTBa B
pacTBOpe, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUUYECKON PEAKIINH;

coOmroaTh TpaBWJIa  TOJNB30BAHUS  XUMHYECKOW TMOCynoil U 1ab0paToOpHBIM
o0opynoBaHMeM, a TaKXke TMpaBWia oOOpalleHuss ¢ BEHIeCTBAMHU B COOTBETCTBUH C
WHCTPYKIHUSIMH TIO BBIMOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB IO TMOJTYyYEHUIO H
coOupaHMIo Ta3000pa3HBIX BEMIECTB (aAMMHAKa U YTIIEKUCIOTO Ta3a);

MPOBOJAUTH PEAKLHH, IMOATBEPKAAIOIINE KAUYECTBEHHBIM COCTAB pPAa3JIMYHBIX BEILLIECTB:
pacrmo3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OPOMHUI-, HOAUA-, KapOoHaT-, (ocdar-, cunmkar-,
cynbdar-, THUIPOKCUA-UOHBI, KATHOHBI AaMMOHHS ¥ HOHBI H3YyYCHHBIX METAJIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIMU MBICIUTEIBHON JEATEIbHOCTH - aHAJIW3 WU CHUHTE3,
cpaBHeHHE, 0000IICHIE, CHCTEMAaTH3AIINIO, BRISIBICHUE MPUUYNHHO-CIICICTBEHHBIX CBS3EH - A
W3YyYECHUSI CBOMCTB BEIIECTB M XHMHYECKHX PEAKIHIN, €CTECTBEHHO - Hay4HbIE METOIbI
MO3HAHMS - HAOJIOJICHHE, W3MEpPEeHHUE, MOJITUPOBAHNE, OKCIEPUMEHT (pealbHBIM U

MBICJICHHBIN ).



TEMATHYECKOE INTAHUEPOBAHUE

Ne Paszpen Koa-Bo | IIpakTnueckue KonTpoJbHbIe Hara
n/n JyacoB padoThbI padoThI npoBeaeHust
1. [ToBTOpEeHUE M 5
0000I1ICHIE CBEACHUH 110
Kypcy 8 kiacca.
XHUMHYECKUE PEAKITUN
2. XUMHUYECKUE PEAKIIUU B 10 Nel 13.10
pactBopax Nel 20.10
3. Hemeramibl u ux 25 No2 10.11
COCIMHEHUS 3 24.11
4 6.12
5 10.01
Neo2 7.02
4, MerTanmisl 1 ux 17 Ne6 9.03
COEIMHEHUS 7 4.04
Ne3 20.04
5 XHMHS ¥ OKpYXkKaromas 2
cpena
6 O06001meHre 3HAHUH 110 6 No4 11.05
XUMHH 32 KypC OCHOBHOU
mkosel. [ToaroroBka k
OcHoBHOMY
rocyJapCTBEHHOMY
sk3ameny (OI'D)
Peseps 2




HUTOI'O: 67 7

KaJIeH)IapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHUE

Ne Pazgen. Tema ypoka. aaTra
n/n IaHupyemasi | pakruuecka
|

IloBTOpEeHue u 00001IeHHE CBeIeHUIT 10 Kypcy 8
Kjaacca. Xumuueckune peakuum (5 4)

1 Kiaccudukanms HeopraHM4ecKuX BEIIECTB U X 5.09
HOMEHKJIaTypa

2 Krnaccudukanus XuMHUECKUX peaklui M0 pa3Iu4yHbIM 7.09
OCHOBaHUSIM

3 CrapToBblii KOHTPOJIb 12.09

4 [ToHsITHE O CKOPOCTH XMMHUUYECKOMN peakluuu 14.09

5 Karanus. 19.09
XuMH4YecKHe peakunu B pactpopax (10 4). 21.09

6 DNEKTPONMTHYECKAs TUCCOIUAIIHS 26.09

7 OCHOBHBIE OJIOKEHUS TEOPUH IEKTPOTUTHYECKON 28.09
muccormaruu (TO]1)

8 XHMMHUUYECKUE CBOMCTBA KUCIIOT B CBETE TEOPUHU 3.10
AEKTPOIIUTUYECKON TUCCOLUAIIUI

9 XHMMHUUYECKUE CBOMCTBA KUCIIOT B CBETE TEOPUHU 5.10
AJEKTPOIIUTUYECKON TUCCOLMAIIUU

10 | Xumudeckue cBOMCTBA OCHOBAaHUI B CBETE TEOPUU 10.10
ANEKTPOIIUTUYECKON TUCCOLMAIIUU

11 | Xumuyeckue CBOKMCTBA COJIEN B CBETE TEOPHUH 12.10
IEKTPOJIMTUYECKON TUCCOLIUAIINH.

12 | IlonsiTue o ruaposn3e Coyen. 5.09

13 | IIpakT4eckas padora 1. 17.10
Pemenue skcriepuMeHTAIbHBIX 3a7a4 o TeMe
«DJIEKTPOJIUTUYECKAS TUCCOLIMALIMSD)

14 | O6001ieHne U cucTeMaTu3alys 3HaHU| 10 TeMe 20.10
«XHMMHYECKUE PEAKIIMH B PaCTBOPaX IEKTPOJIUTOB

15 | KonTpoabHasi padora 1 o Teme « XUMHUYECKHE PEAKITIU 24.10
B PacTBOpax JIEKTPOJIUTOBY
HemeTanasl 4 ux coeanHenus (25 4).

16 | OGmas xapakTepuCTHKa HEMETAJJIOB 26.10




17 | Obmas xapakTtepuctuka snemeHToB VIIArpymnmer — 7.11
raJjioreHOB

18 | Coenunenus 9.11
raJIoreHOB

19 | IlpakTnuyeckas padora 2. «/3yyeHue cBOMCTB COJIIIHON 14.11
KHUCJIOTBI»

20 | OOmas XapakTepUCTHKA JIeMEHTOB VI A - XaJIlbKOTE€HOB. 16.11
Cepa

21 | CepoBoopoa ¥ CYIb(hUIbI 21.11

22 | Kucnoponssie COeTMHEHUS CEPBI 23.11

23 | IlpakTnueckas padora 3. «/3yyeHue CBOMCTB CEpHOI 28.11
KHUCJIOTBI»

24 | OOmas xapakKTePUCTUKAa XUMUYECKUX IJIEMEHTOB 30.11
VArpynnsl. A30T

25 | Ammuak. Conu aMMOHUS 5.12

26 | IIpakTuyeckasi padora 4. 7.12
«IlonydyeHne aMMHuaKa U U3y4eHUe €ro CBOMCTBY

27 | Kucnopojacoaepskaiiue CoOeIMHEHUs a30Ta. 12.12

28 | Kucnopoacoaepsxaiiue COeIMHEHHS a30Ta. 14.12

29 | ®ochop u ero coequHEHUS 19.12

30 | OOwas xapakTepucTrka 31eMeHToB IV A- rpynmnsbl. 21.12
Yraepon.

31 | Kucnoponacoaepskaiiue COeIMHEHHS yriiepoaa 26.12

32 | lIpakTuuyeckas padora 5. 28.12
«[lonydyeHue yriaexucioro raza 1 U3y4eHue ero CBONMCTBY

33 | YruieBomoposl 9.01

34 | Kucnopoacoaepsaiye opraHu4ecKue COeTMHEHMs 11.01

35 | KpemHuii u ero coejuHeHMst 16.01

36 | CunukaTHasi IPOMBIIIEHHOCTD 18.01

37 | llonyuyeHue HEMETaIIOB 23.01

38 | [MomyyeHne BaKHEHITUX XUMUUECKUX COSTUHEHUN 25.01

39 | O6o061enue no teme «HeMeTauisl U UX COSINHEHUS 30.01

40 | KonuTpoabHasi padora Ne2 1o teme «Hemeramisl u ux 1.02
COEJIMHEHUSI)
Metajibl n ux coegunenusn (17 4).

41 | Ionoxxenune metaiioB B [lepuonnueckoii cucreme, 6.02
CTPOEHHE aTOMOB U KPHUCTAJJIOB

42 | O0mue XUMAYECKHE CBOIICTBA METAIIIOB. 8.02

43 | Obmas xapaKTepuCTUKA METOYHBIX METAJIOB 13.02

44 | Obmas xapaKTepuCTUKA METOYHBIX METAJIOB 15.02

45 | OOmias xapakTepuCTHKA IETOYHO3EMENIbHBIX METAJJIOB 20.02

46 | OOmas xapaKTepuCTUKA MEJTOYHO3EMETbHBIX METAJIJIOB 22.02

47 | JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs! 27.02

48 | lIpakTuyeckas padora 6. «[lonydeHue KeCTKON BOABI U 29.02
Croco0BbI €€ yCTpaHEeHUs

49 | AnroMUHHI U €0 COeTUHEHUS 5.03

50 | ’Kene3o u ero coeqHEHUs 7.03

51 | XKeneso u ero coeAMHEHN 12.03




52 | llpakTuyeckasi padora 7 14.03
«Pemenne sKkciepuMEHTAIBHBIX 331a4 110 TEMe
«Metamibh»
53 | Koppo3usi MeTaJIIoB U CIIOCOOBI 3aIIUTHI OT HEE 19.03
54 | Merannsl B ipupoje. [lonstue o Metamypruu 21.03
55 | Metamnsl B npupozie. [lonsatue o Metannypruu 4.04
56 | O6061meHne 3HaHu# o Teme «MeTayib 9.04
57 | KouTpouabHasi padora 3 1o teme «MeTaibhy 11.04
Xumus 1 oKkpy:Kawmas cpeaa (2 4.
58 | Xumudeckas opraHu3aius MIaHeThl 3eMIls 16.04
59 | Oxpana okpyxaroiiei cpeibl OT XUMHUECKOTO 18.04
3arpsi3HEHUs.
O0001menne 3HaHUI 10 XMMHUH 32 KYPC OCHOBHOI
mikoJibl. [lonroroBka k OCHOBHOMY rocy1apcTBEHHOMY
sk3ameny (OI'I)(8 u).
60 | BemectBa 23.04
61 | Xumuueckue 25.04
peakuuu
62 | KouTpouabHas padora Ned «torosast mo Kypcy 2.05
OCHOBHOM IITKOJIBI»
63 | OCHOBBI HEOPTAHUYECKON XUMUU 7.05
64 | OCHOBBI HEOPraHUYECKOW XUMUMU. 14.05
65 16.05
IToBTOpenue u 06061menHue no teme: «MeTamabhy
66 | IloBTOpenue n 00001IEHNE 110 TEMe: «MeTauIby 21.05
67 | Ob6o6maromniee mopTopeHue 3a kype 10 kmacca. 23.05
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