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[IporpamMma 1o XMMHMHM Ha YPOBHE OCHOBHOIO OOLIEro 0oOpa3oBaHMs COCTaBI€HA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeIbHON MPOTpaMMbl OCHOBHOTO OOIIETro
oOpazoBanus, npeacrasieHHbIX B PI'OC OO0, a takxke Ha OCHOBE (penepaibHO pabodel MporpaMMbl
BOCIIUTAHMS U C YYETOM KOHLENIMU MPENoIaBaHusl y4eOHOro npeaMera « XuMus» B 00pa30BaTeIbHBIX
opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo XuMuM Ja€T MpEACTaBICHUE O LENAX, OOl cTpaTeruu 00y4YeHHs, BOCITUTAHUS
pa3BUTHs O0Y4YarOLIMXCS CPEACTBAMHM Y4eOHOIrO IMpeaMeTa, YCTaHABIUBACT 00s3aTelIbHOE MPEIMETHOE
coJiep’KaHue, MpelycMaTpUBAET paclpellelieHUe €ro Mo KiaccaMm M CTPYKTYpUpPOBaHUE IO pasjienaMm U
TeMaM IpOrpamMMbl II0 XMMHH, ONPEACHAET KOJUYECTBEHHBIE M KAYECTBCHHBIE XapaKTEPUCTUKH
COJIEp’KaHUs, PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh M3YyUYEHUS XUMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JOIMKM Y4eOHOro Mpolecca, BO3PAaCTHBIX OCOOCHHOCTEH 0OO0ydaromuxcs,
orpezesnsieT BO3MOKHOCTH IpeaMeTa sl peaiu3alun TpeOOBaHUM K pe3ysbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeNbHONW MPOrpaMMbl Ha YpOBHE OCHOBHOIO OOIEro oOpa3oBaHMs, a Takxke TpeOOBaHUH K
pe3ynbTraraM oOyueHHUss XMMHMM Ha ypOBHE IieJiel M3y4EHHs IpEeJAMETa U OCHOBHBIX BHUIOB Yy4eOHO-
[I03HABATEIbHOM JEATEILHOCTH 00YUaIOIIErocsi 10 OCBOCHUIO YU€OHOTO CO/IepKaHMsL.

3HaHWE XUMHH CIY)XHT OCHOBOH JJsi (POPMHUPOBAHUS MHPOBO33PEHHsS OOYYaIOLIETOCs, €ro
IPEJCTaBICHUA O MaTepuajJbHOM €AMHCTBE MMpa, BAXKHYIO pOJb HUIPalOT (GopMuUpyeMmble XUMHEH
IIPEJICTaBICHUSI O B3aUMOIIPEBPALLIEHUSIX SHEPTUU U 00 3BOJIOIMH BEIIECTB B IPUPOJAE, O MYTSAX PEIICHUs
r7100aNbHBIX NPo0JIEeM yCTOMUMBOTO Pa3BUTHUS YEJIOBEUECTBA — ChIPEBOM, SIHEPTETUUECKOM, MUILEBON U
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHS.

N3y4yenue xumuu:

CIOCOOCTBYET pealM3allid BO3MOXKHOCTEH Il CamMOpa3BUTHA H (OPMHUPOBAHUS KYJIbTYpHI
JIMYHOCTH, €€ 001el 1 (yHKIIMOHAILHOW I'PaMOTHOCTH;

BHOCHT BKJIaJl B (POPMUPOBAHNE MBIIIJICHUS] M TBOPUYECKUX CIIOCOOHOCTEN 00yYaroIuXcsl, HaBbIKOB
UX CAMOCTOSITENIbHOW Y4eOHOH JesTeTbHOCTH, SKCIEPUMEHTANbHBIX M HCCIEI0BATENbCKUX YMEHHUH,
HEO0OXOUMBIX KaK B IOBCETHEBHOM KM3HH, TaK U B IPO(ECCUOHATILHON e TENIbHOCTH;

3HaKOMHT €O cHenu(UKOil HayyHOro MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI LIEJOCTHOTO B3IJIAAA Ha
€IMHCTBO TpPUPOABI M  YEJIOBEKa, SBISETCS OTBETCTBEHHBIM J3TanoM B  (HOPMHUpPOBAHHUU
€CTECTBEHHO-HAy4YHOW IpaMOTHOCTH 00Y4arOLINXCS;

Croco0CTBYeT (OPMHUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHHS K €CTECTBEHHO-HAyUHBIM 3HAHMSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOTMUECKOE 00pa30BaHNe 00yUYaIOIIUXCSl.

JlanHble HampaBiieHUS B OOYyYEHHH XMMHUU 0OECTeuMBaIOTCS crenu(pUKON coliep:kaHusl yueOHOro
peaMeTa, KOTOPBIN SBIsSETCS Melarornyecky aJanTUPOBaHHBIM OTpakeHHeM 0a30BOM HayKH XMMHH Ha
OIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO o0OIIero o0pa3oBaHHsS OpPHUEHTHPOBAH Ha OCBOEHHE
OOy4arolMMHUCSI CHCTEMbl IE€PBOHAYAIBHBIX MOHATHH XHUMHHM, OCHOB HEOPraHWYeCKOW XHUMHH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MOHATUN OPraHUYECKON XUMUH.

CtpyKTypa coliep>KaHusl MPOrpaMMbl 110 XUMHUH chOPMUPOBAHA HA OCHOBE CUCTEMHOIO MOJAX0a K
e€ uzyuennto. Cozep)kaHnue CKIIAJbIBAETCS U3 CUCTEMBI MOHATUN O XMMHUYECKOM JIEMEHTE U BELECTBE U
CUCTEMBI MOHATHI 0 XUMHUYeCKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 110 MPUHIIUITY
IIOCJIE0BATEIBHOIO Pa3BUTHUS 3HAHUN HAa OCHOBE TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— YYEHHMSI O CTPOCHMH aTOMa U XMMHYECKOH CBSI3U;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PACTBOpAX.

TeopeTnueckne 3HaHKUs pPacCCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIyYEHHBIX U OCMBICICHHBIX
(bakTOoB, pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJHOTO YPOBHS K APYTrOMY, BHIIOJHSS (PYHKIUU OOBACHEHHS
U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOKHOCTEH NPAKTUYECKOTO NPHUMEHEHUS U IOIy4YCHHS
U3y4aeMbIX BEIECTB.

OcBoeHne NporpaMMbl 0 XUMHUM CHOCOOCTBYET (POPMHUPOBAHMIO IPEACTABICHUS O XMMHUYECKOH
COCTABJISIIOLIEH HAyYHON KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOU MPUPOABI, LIECHHOCTHOIO OTHOILIECHUS K



Hay4YHOMY 3HAHUIO U METOJIaM [TI03HAHNUs B HayKe. [3ydeHne XuMuu MPOUCXOIUT C IPUBJICYCHUEM 3HAHUU
U3 paHee U3YUYCHHBIX YUeOHBIX MpeaMeToB: « OKpyxaromuii Mupy, «buonorus» n «dPuzukay.

[Ipu n3ydyeHnn XUMHUU IPOUCXOAUT (POPMHUPOBAHNE 3HAHUIA OCHOB XMMHMUYECKON HayKH Kak 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUS, IPAKTUUECKON JEATEIbHOCTH YEJIOBEKA U KaK OJHOI0 U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYphbl. 3a/1a4a y4eOHOI0 IpeIMeTa COCTOUT B (YOPMUPOBAHUH CUCTEMbl XMMUYECKMX 3HAHUI
— BaXXHEWIIMX (HaKTOB, TMOHATHHA, 3aKOHOB M TEOPETUYECKHUX IIOJIOKEHUH, AOCTYHMHBIX 0000IIeHui
MHUPOBO33PEHUYECKOI0 XapaKkTepa, fA3blKa HAayKH, B INPUOOIIEHUMH K HAYYHBIM METOJaM I103HaHWS MpHU
M3YyYEHUH BEIIECTB M XMMUYECKHUX PEaKIHii, B JOPMUPOBAHUH U PA3BUTHH MTO3HABATEIBHBIX YMEHUH U X
IIPUMEHEHHUHU B y4eOHO-I103HABATEIbHON U yUeOHO-UCCIIEI0BATEIbCKON JeATEIbHOCTH, OCBOSHUH ITPABUII
0e301MmacHOT0 O0paIeHHS ¢ BEIIECTBAMH B IIOBCEHEBHOM KU3HU.

[Ipu n3yyeHMH XMMUHU HAa YPOBHE OCHOBHOIO OOIIEro o0pa3oBaHMs BaXXKHOE 3HaYEHUE MPUOOpPEIH
TaKue LeNH, Kak:

— (QopMHpOBaHHE MHTEIUIEKTYJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K €amMo0Opa30BaHUIO,
COTPYHUYECTBY, CaMOCTOSITEIbHOMY TPUHITHIO PEIICHUH, CIIOCOOHOH amanTHpOBaThCs K OBICTPO
MEHSIOIUMCS YCIIOBUSM KU3HU;

— HaIpaBJIEHHOCTh 00yUEHHS Ha CHCTEMAaTHYECKOe MTPUOOIICHHE 00YyJaIONINXCs K CaMOCTOSTEIHHOM
[I03HABATEIbHOM JEATeNbHOCTH, HAyUYHbIM METOJIaM MO3HaHUS, (OPMUPYIOLUIMM MOTHUBALMIO U PAa3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

— o0ecreyeHue yCclioBHi, ClI0COOCTBYIOIUX MPUOOPETEHUIO 00YYarOIMMUCS OIbITa pa3HOOOpa3HOM
NeSITEIbHOCTH, TTO3HAHUS U CaMOIIO3HAHMUSI, KJIFOUEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIIUI), HMEIOLIUX
YHUBEPCAIbHOE 3HAYEHUE U1l PA3JIMYHBIX BUJIOB JIEATEIBHOCTH;

— (hopmupoBanue 00mEeH (HYHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSICHATH U OLEHUBATD SBJICHHS OKPYXKAIOLIEr0 MUpa, UCIIOJIb3Ysl 3HAHUS U OIBIT, ITOJTyUYEHHbIE
IpU U3YYEHUU XHUMHH, MPUMEHSITh UX MPU PELICHUH MpoOJieM B MOBCEAHEBHOW KU3HM U TPYIOBOU
NESITENIBHOCTH;

— (opmupoBaHMe Yy O0OydYaromMXCS T'YMaHUCTHYECKMX OTHOUICHWH, IMOHUMaHMs II€HHOCTH
XMMUYECKUX 3HAaHUH Ui BBIPAOOTKU SKOJIOTMYECKU 11€JIeCOO00pa3HOT0 MOBEACHUS B OBITY U TPYJIOBOM
NEATEIBbHOCTH B LIEJISIX COXPAHEHHUs CBOETO 3710POBbS U OKPYKAIOIIEH PUPOIHON CPENBL;

— pa3BUTHE MOTHMBALIMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAaMOBOCIMTAaHUIO Ha
OCHOBE YCBOEHHS OOIEYEIOBEYECKUX ILIEHHOCTEH, MOTOBHOCTH K OCO3HAHHOMY BBIOOpY mnpoduis u
HaNpaBJICHHOCTH JaJbHENIIEro 00yUeHHUs.

OOmiee 4YKuCIO 4YacoB, OTBEAEHHBIX JJS W3Y4YEHMs] XHMHUUM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHMsl, COCTaBIsAET B 9 Kitacce — 68 yacoB (2 yaca B HEJIEIIO).

COJAEP)KAHUE OBYYEHUA

9 KJIACC

BemecTBo M XuMHUYeCKasi peakiuus

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux snemeHToB [[. 1. Menneneesa.
Ctpoenne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XHMHUYECKHX SJIEMEHTOB NEPBBIX TPEX
MEpUOJIOB, Kajus, KaJblLMs MU HMX COEAUHEHHM B COOTBETCTBUM C IIOJIOKEHHEM DJJEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHnue BeliecTBa: BUAbl XUMUUECKOW CBA3U. THUIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PENIETKN U BUJIa XUMHYECKOM CBSI3H.

Krnaccudukanus u HOMEHKJIATypa HEOPraHWYECKHUX BEIIeCTB. XMMHUYECKHE CBOWCTBA BEIIECCTB,
OTHOCSIIIUXCSA K pa3JIMYHBIM KJ1acCaM HEOPTraHMYECKUX COCIMHEHUM, TeHETUYECKAas CBA3b HEOPTaHUYECKHUX
BEILIECTB.

Knaccudukanumss XUMHUYECKMX PEAKIMA 10 pa3IMYHBIM MpU3HaKaM (10 YHCIy M COCTaBy
YYaCTBYIONINX B PEaKIMH BEIIECTB, MO TEIIOBOMY 3(P(EeKTy, MO H3MEHEHHIO CTEIECHEW OKUCICHHUS
XUMUYECKUX DJIEMEHTOB, MO OOpAaTUMOCTH, IO YYaCTHIO Karajau3aropa). JK30- U SHIOTCPMUUYECKHE
peaKuru, TEPMOXUMHUYECKUE YPABHEHUS.



ITonsaTue o ckopocTn XuMHUYeckoi peakuuu. [lonarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakiusx. [loHATHE O TOMOTEHHBIX M TeTEPOreHHBIX peakuusax. llomstue o karammze. IlomsTHe O
XMMHUYECKOM paBHOBeCHU. DakTOpbl, BIMAIOIIME HA CKOPOCTb XMMHUYECKOM peakuuu M IOJ0XKEHUE
XUMHYECKOTI'O PABHOBECHS.

OKUCIINTENIBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMH,  JJCKTPOHHbIM  OajJaHC  OKMUCIMTENBHO-
BOCCTAaHOBUTENIBbHOU peakiuu. CocTaBleHNE YpaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMM C
UCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOr0 OalaHca.

Teopust 37IEKTPOIUTUUECKON JUCCOLMALUU. DIEKTPOJIUTHI U HERJIEKTPOIUTH. KaTHOHbBI, aHHMOHBI.
MexaHu3M AUCCOLMALMM BELIECTB C PA3JIMYHBIMU BHJIAMH XUMHUYECKOW cBA3H. CTeneHb IUCCOLMALINU.
CunbHbIe U crabble AIEKTPOIHTHI.

Peakunun wnoHHOro oOMeHa. YCIOBHS MPOTEKaHWs pEaKUMi HOHHOIO OOMEHa, IIOJIHBIE MU
COKpalI€HHbIE HOHHbIE YypaBHEHHS peakiuil. CBolcTBa KHCIOT, OCHOBAaHMW U CoOJIeH B CBeTe
IpEJCTaBICHUNA 00 3IIEKTPOIIMTUUECKOM nucconuannu. KauecTBeHHble peakuuu Ha HOHBL. [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii y3xcnepumenm:

O3HAaKOMJIEHHE C MOJIEISIMU KPUCTAJUIMUECKUX PELIETOK HEOPraHUYECKUX BELIECTB — METAJIIOB U
HeMeTalioB (rpaduTa M anMasa), CJIOXKHBIX BELIECTB (XJIOpHJA HATpHs), MCCIeIOBaHUE 3aBUCUMOCTH
CKOPOCTHM  XMMHYECKOW peakmuu OT  BO3JCHCTBHS  PA3IUYHBIX  (PAKTOPOB,  HCCIIEOBaHUE
3JIEKTPOIIPOBOITHOCTH PACTBOPOB BEILIECTB, IIPOIecca TUCCOLUAIMU KUCIIOT, esouei U coeil (BO3MOXKHO
HCII0JIb30BaHNE BHUJIE0 MATEpUAJIOB), NMPOBEAECHUE OIBITOB, WUIIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS
peakuuii MOHHOro oOMeHa (oOpa3oBaHME OCajKa, BbIIEICHHE Tra3a, 0Opa3oBaHHME BObI), OIBITOB,
WUIIOCTPUPYIOUINX  MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI (rOpeHue, peaxiuu
pas3oKeHUs,, COEAMHEHUs), paclo3HaBaHHE HEOPraHWYECKHX BEIIECTB C IOMOIIbI0 KadeCTBEHHBIX
peaxkiuii Ha HOHBI, PELIEHHE SKCIIEPUMEHTAIIBHBIX 3a7au.

HemeTtayuibl 1 UX coeUHEHHUS

OOmiass xapakTepucTHKa rajoreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE CTEHEHU
okucneHus. CTpoeHue u pu3nuecKkue CBOMCTBA MPOCTHIX BEIIECTB — raJIOreHOB. XMMUYECKHE CBOMCTBA Ha
npuMepe Xjopa (B3auMOJCHCTBHE ¢ MeTaUIaMH, HeMeTallaMHM, IienodaMu). XiaopoBoaopod. ConstHast
KHCJIOTa, XMMHYECKHE CBOMICTBa, IMoJlyuyeHHe, NpuMeHeHue. JlefcTBHe XJjopa M XJIOPOBOAOpOAa Ha
OpraHu3M uesoBeka. BakHele XJI0puabl U UX HaXOXKIEHHUE B IPUPOJE.

OOmas xapakrepuctika 31eMeHToB VIA-rpynnbl. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
creneHn okucieHuss. CrtpoeHue M (U3MUECKHe CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOpPOJa MU CEpHI.
ANOTpOIHBIE MOAU(PUKALIMN KUCIOPOIa U cepbl. XUMHUECKUE cBOiicTBa cepbl. CepoBOIOPOJI, CTPOEHHE,
¢bu3nueckue U XUMHYECKue cBocTBa. OKCHUIIBI cephbl KaK MPEICTaBUTENN KUCIOTHBIX OKCcUAoB. CepHas
KHUCJIOTa, (U3UYECKHEe M XUMHUYECKHE CBOicTBa (0OIIMe Kak TMpeACTaBUTENs Kiacca KUCIOT |
crnenuduueckre). XuUMHUUECKHE peakluu, JIeXKalllhie B OCHOBE IMPOMBIIUIEHHOTO croco0a MOMy4YeHHUs
cepHOi KuCHOTHL. IlpumeHenue cepHoil kuciaoThl. Coiu CepHOW KHCIOTHI, KaUeCTBEHHAs peaklus Ha
cynb¢ar-uoH. HaxoxaeHue cepsl U €€ CoeJMHeHHI B pupoae. XUMUUYECKOE 3arps3HeHHE OKpYyKaromen
Cpeabl COEIMHEHHUSIMH cepbl (KUCIOTHBIC JOXKIH, 3arps3HEHHE BO3/AyXa M BOJOEMOB), CIIOCOOBI €ro
MpeI0TBPALLECHUSI.

OOmiast xapakTepucTuka 31eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE
CTETIEHU OKHCIIEHUs. A30T, pacnpoCTpaHEeHHWE B MpHUpoAe, (U3NYECKMe U XMMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupoge. AMMHaK, ero (usnueckue M XMMHUYECKHE CBOICTBA, IMOJyuyeHUE U
npuMeHeHre. Coim aMMOHMS, UX (U3MYECKHE M XUMHUYECKHE CBOMCTBa, NMpuMeHeHue. KauecTBeHHas
peakiys Ha HMOHBI aMMOHUS. A30THasg KHUCJIOTa, €€ IMoyyudeHue, (u3nYecKrue M XUMHUYECKHEe CBOMCTBA
(o0mmue Kak TpencTaBHTENs Kiacca KUCIOT U crenududeckue). Vcnomb3oBaHue HUTPATOB M COJCH
aMMOHHSI B KauyeCTBE MHHEPAIbHBIX YIOOpeHHH. XHUMHYECKoe 3arpsi3HEHHE OKpY’KaloIIeH Cpebl
COEMHEHUSAMM a30Ta (KHCIOTHBIE [OKIH, 3arps3HEHHE BO3/yXa, IMOYBbl M BOA0EMOB). Docdop,
aJuIoTponHble Monudukanuu docdopa, ¢pusuueckue u xumudeckue cporictBa. Oxcua docdopa (V) u
dbochopHas kucnoTa, PuU3NUECKHEe W XMUMHUYECKHE CBOWCTBA, mosydeHue. Mcmons3oBanue ¢ocdaToB B
Ka4yecTBE MHUHEPAIbHBIX YI00PCHUH.



OO6mras xapaktepuctuka 351eMeHTOB |V A-rpynmbl. OcOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBIE
CTETIEHU OKHUCICHHs. YTIIEPOJ, aJUIOTPOIHbIE MOAM(HKALINN, PACIPOCTPAHEHHUE B IPUPOAE, (PU3HUECKUEe
U XuUMHYeckue cBoiictBa. Ancopobums. KpyroBopor yriepoma B mpupone. Okcuisl yriepoja, HX
(du3nyecKue M XUMHUYECKHE CBOICTBA, JCHCTBHE HA JKUBBIC OPraHU3MBI, MOJYYCHHUE M MPUMCHCHHE.
DKoJloruuecKkue MmpoOJeMbl, CBsA3aHHBIE C OKCHUIoM yriepona (1V), runoresa rio0aabHOTO MOTEIICHUS
KJIMMara, NapHUKOBBINA 3 (deKkT. YTobHas KUCI0Ta U e€ COH, UX (PU3NYECKHe U XUMUYECKHE CBOMCTBA,
nojiyueHue U npumeHeHue. KauectBenHasi peakuus Ha kapOoHaT-uoHbL Mcmonb3oBanue kapOOHATOB B
OBITY, MEJIMIIMHE, IPOMBIIIUIEHHOCTH U CETbCKOM XO3SIHCTBE.

[lepBoHayanibHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHUAX yriiepoja (MeTaH,
3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TIIMLEPHH, YKCYCHas KUcaoTa). [IpupojHble MCTOUYHUKH YTIEBOIOPO/I0B
(yromp, mnpupomHbI Ta3, HedTh), NPOAYKTH HX TepepaboTKu (OEH3WH), UX POJIb B OBITY H
NPOMBIIIICHHOCTH. [loHSATHE 0 OMONOTHYECKH Ba)KHBIX BEIIECTBAX: XKUpaxX, O€NKax, YriieBoJax — M MX
POJIM B )KU3HU YesloBeKa. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢gusnyeckue M XMMUYECKUE CBOMCTBa, NoJyueHUEe U npuMeHeHue. CoeanHeHUs
KpeMmHus B mpupojie. O0mue npeacrasnenus 06 okcuae kpemuus (1V) u kpemHueBoi kucnote. CUIMKaThI,
UX HCIOJB30BaHWE B OBITY, B NMPOMBIIUICHHOCTH. BajkHe#me cTpouTenbHbIE MaTepHaibl: KepaMukKa,
CTEKJIO, LIEMEHT, OeToH, xene300eToH. [IpoGnemMbl 06€30MacHOro HCMONb30BAHUS CTPOUTENBHBIX
MaTEepUajIoB B IOBCEAHEBHON KU3HU.

Xumuueckuii y3xcnepumenm:

U3ydeHHe o00pa3lloB HEOPraHWYECKUX BELIECTB, CBOWCTB COJISHOM KHUCIIOTBI, IPOBEICHHE
KAueCTBEHHBIX pEaKIUi Ha XJIOPUA-UOHBI W HAOMIOJIEHUE TMPU3HAKOB HX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (U3NYECKHe W XHMHYECKHME CBOWCTBA TaJOT€HOB M WX COCAWHEHHH (BO3MOXKHO
UCIONIb30BaHNE  BHJIEOMATEPHANIOB), O3HAKOMIIEHHE ¢ oOpasllaMu XJOPUAOB  (TAJOT€HUIOB),
O3HaKOMJIEHHE ¢ o0Opa3lamMu cepbl U €€ COeAMHEHUSAMU (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPUAIIOB),
HaOIo/IeHne mpolecca OOyTIMBaHUS caxapa Moj JEHCTBHEM KOHIIEHTPHUPOBAHHOW CEPHOM KHCIOTHI,
M3y4eHHE XUMUYECKHX CBOMCTB pa30aBIe€HHON CEpHON KUCIIOTHI, IPOBEACHNE KaUeCTBEHHOM peakliuy Ha
cynb(haT-uoH 1 HabII0IeHNe IPU3HaKa € MPOTEeKaHUsI, O3HAKOMIIEHUE ¢ (PU3NUIECKHUMH CBOMCTBAMHU a30Ta,
dbochopa M UX coenMHEHHI (BO3MOXHO HCIOJIb30BAaHWE BHUJICOMATEpPUAIOB), 00pa3laMyd a30THBIX U
dbochopHBIX yAOOpeHUii, MOoIy4YeHHe, coOMpaHHe, paclo3HABaHHWE M U3YUYCHHE CBOWMCTB aMMHUAaKa,
MPOBECHUE KAYECTBEHHBIX peaklnii Ha WOH aMMOHUS U (ochaT-MOH U M3YUYCHHE TPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCWCTBUE KOHIICHTPUPOBAHHON Aa30THOM KHUCIOTBI C MeIbl0  (BO3MOKHO
UCIOJIb30BaHNE BUJEOMATEPHATIOB), W3YUYEHHE MOJENIel KPUCTAINIMYECKUX PEIIETOK anmasa, rpadura,
¢bynnepeHa, 03HAKOMIICHHE C MPOIIECCOM aACOPOLINU pAaCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTIEM U
YCTPOICTBOM MpOTHUBOras3a, MojiyueHue, cooupaHue, paclio3HaBaHUE U HM3Y4YEHHE CBOWCTB YIJIEKHCIIOTO
rasa, MpOBEJCHHE KAaYEeCTBEHHBIX pEaKkiMii Ha KapOOHAT W CWJIMKAT-WOHBI M H3yY€HUE MPU3HAKOB X
MPOTEKaHUs,  O3HAKOMJIEHME C  NOPOAYKIMEH  CHJIMKATHOM  TNPOMBIIUIEHHOCTH,  pElIeHHe
AKCINEPUMEHTANIbHBIX 33/a4 110 TeMe «BaxxHelme HeMeTaibl U UX COeAMHEHUS».

Metanbl M X COeIMHEHUS

OOmiasi XxapakTepUCTUKa XUMHUYECKUX DJIIEMEHTOB — METa/NIOB Ha OCHOBAaHHWHM WX TOJIOKEHUS B
[Tepuonnueckoit cucreme xumuueckux 3nnemeHToB [[. M. MenneneeBa u crpoeHus atomoB. CtpoeHue
MeTaJuioB. MeTaminyeckast CBsI3b M METAJUTMUECKask KPUCTAIUIMYECKAs] PEIIETKA. DIIEKTPOXUMUYECKUN PsijT
HanpspkeHud MetaioB. du3ndeckue M XMMHUYECKHEe CBOMCTBA MeTaiioB. OO1ue crnocoObl MOIy4eHUs
MeTaisioB. [ToHsITHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBbl (CTalb,
YyTyH, TIOPATIOMUHUHN, OpOH3a) U UX MPUMEHEHHE B OBITY U MMPOMBIIIJICHHOCTH.

[Ileounsle MeTaibl: moJIOKeHUE B llepuogudeckoil cucreMe XuMHU4YecKux dsiaeMeHToB /J[. M.
MenpeneeBa, CTpOCHHE UX aTOMOB, HaxXoXJeHHe B mpupoje. dusndeckne u XMMHUECKHUE CBOMCTBA (Ha
npuMepe HaTpus U Kaius). OKCUIBI U TUAPOKCUABI HATpHs U Kanus. [[puMeHeHue meI0YHbIX METaJI0B U
UX COCOUHEHUMN.

[[lenoyHo3eMenbHBIE METAJUIBI MAarHMd W KalblLMi: noyokeHwe B Ilepuomnueckon cucreme
XuMH4YecKux 37eMeHToB /. V1. MeHneneeBa, cTpoeHHE UX aTOMOB, HaXOXJIeHHe B pupojie. usznueckue



Y XUMHUYECKHE CBOMCTBA MarHus U Kanbliusl. BaxkHelue coeuHeHus Kanblus (OKCU, THIPOKCH]T, COJIN).
JKécTtkocTh BOIBI M CIIOCOOBI €€ yCTpaHEHHS.

AmnmoMunuii: nonoxxkenue B [lepuoanueckoit cucreme xumudeckux snemeHToB 1. 1. Menneneena,
CTPOCHHE aTOMa, HaX0XKJIeHHE B pupojie. DU3nvecKre 1 XUMHYECKHE CBONCTBA ATFOMUHMS. AMGPOTEpHBIC
CBOMCTBA OKCHJIAa U THAPOKCUIA ATFOMUHUSL.

Kenezo: nonoxenue B Ilepuoaumueckoit cucreme xumudeckux siaeMmeHToB /. M. Menneneesa,
CTpOCHHE aToMa, HaxoxkJeHue B mnpupone. dusnueckue W XUMHUECKHUE CBOMCTBa »xene3a. OKCUIbI,
ruapokcubl U conu xxenesa (1) u xxenesa (111), ux cocras, cBolicTBa U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE € o0Opas3laMM METaUIOB U CIUIABOB, MX (PU3MUYECKUMH CBOWCTBAMH, H3y4YCHHE
pE3yJIbTaTOB KOPPO3UU METAJUIOB (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), OCOOEHHOCTEM
B3aUMOJICHCTBUSI OKCHJA KaJbllUsg M HATPHUS C BOJOM (BO3MOXKHO HCIIOJB30BAaHUE BHUICOMATEPUAJIOB),
UCCIIEIOBAaHNE CBOMCTB JKECTKOM BOJBI, IIpollecca TOpEHHUs Keleza B KuUclIoponae (BO3MOMKHO
WCIIO0JIb30BaHUE BUICOMATEPHUAJIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI: MarHus,
KaJIbIIMS, allOMUHMS, ITMHKa, *kene3a (1) u xxenesza (111), menu (I1), HaGar0MIEHNWE M ONTMCAaHKE TIPOLIECCOB
OKpalllMBaHUs IJIAMEHU HOHAMU HATPUSI, KIS U KAJIbIHS (BO3MOXHO UCIIOJIb30BaHUE BUIEOMATEPHAIIOB),
uccienoBanre aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS M THAPOKCHAA IMHKA, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/a4 10 TeMe « BaxkHeire MeTaibl U UX COCTUHEHUSD.

X¥MHUS U OKPYKAKOLIasi cpeaa

BemectBa 1 MaTrepuainsl B IOBCEAHEBHOM KU3HU ueioBeKa. be3onacHoe ucnonb30BaHUE BELLECTB U
XUMHYECKUX peakiuii B ObITy. [IepBas mOMOIIb MPU XUMUYECKUX 05KOTaX M OTPABICHUSX.

XUMHUECKOE 3arpsi3sHEHUE OKPYKAIOIel cpeibl (MpeaeibHas J0MyCTUMAasi KOHLIEHTPAIUs BEIIECTB,
nanee — [1J1K). Poibp XxuMuu B pelieHHH SKOJIOTHYECKUX MPooIem.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepUaoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MAaTEpUaJIbl).

Meoscnpeomemmnwie ceasu

Peanuzaius MeXnpeaMETHBIX CBA3€H MPU M3YYEHUM XUMHHM B 9 Kjacce OCYUIECTBISIETCS 4epe3
WCIIOJIH30BaHNUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK M TMOHSATUH, SBISIFONTUXCSI CHCTEMHBIMU
JUTSL OTJEIBHBIX TPEAMETOB €CTECTBEHHO--HAYYHOIO LIUKIIA.

OO6mme ecTeCTBEHHO-HAYYHBIC MIOHSTHS: HAy4YHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHATU3, CUHTE3,
KiaccupuKanus, NepPUOAUYHOCTb, HAONMIOJEHUE, SKCIIEPUMEHT, MOJAETUPOBAHUE, M3MEPEHUE, MOJEINb,
SIBJICHUE, TAPHUKOBBINA (D PEKT, TEXHOTOTHS, MaTEPUAITBI.

®duznka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJI, U30TOMbI, PaAHOAKTUBHOCTD,
MOJICKYJIa, OJJICKTPUYCCKUNM 3apsiji, TPOBOJHUKH, TOJYIPOBOJHUKH, TUIICKTPUKHA, (HOTODIEMEHT,
BEIIECTBO, TEJNO, OO0BEM, arperaTHOe COCTOSHHE BEIIECTBa, Tra3, pacTBOpP, pPacTBOPUMOCTD,
KpUCTAJUTMYECKasi PEMIETKa, CIUIaBbl, (PU3WYECKHE BEIMYMHBI, CAUHHUIIBI H3MEPEHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dorocuHTes, npixaHue, Ouocdepa, sKOocHCTeMa, MHHEpajbHbIE YyI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOIIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MHUHEpanbl, TOPHbIE MOPOABI, IOJE3HBIE HCKOMaeMble,
TOIUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI ITO XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMuyHOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTrPAMMBI OCHOBHOTO 00IIET0 00pa30BaHuUs TOCTUTAIOTCS B
XoAe OOy4eHHs XUMHM B €JUHCTBE Y4eOHONW M BOCHHUTATEIBbHOM MAEATEIIBHOCTH B COOTBETCTBUM C
TPAOULUOHHBIMA  POCCUHMCKHUMHU  COLMOKYJIBTYPHBIMM U  JyXOBHO-HPaBCTBEHHBIMHU ILICHHOCTSIMY,
IPUHATHIMU B OOILECTBE NMPaBUJIAaMU U HOPMaMHU MTOBEIEHUS U CIIOCOOCTBYIOT ITPOLECCaM CaMOIIO3HAHMS,
CaMOPAa3BUTHUS U COLMATIM3AINN 00yYaAIOIIUXCA.



JIM4HOCTHBIE Pe3yibTaThl OTPAXKAIOT T'OTOBHOCTH OOYYaAIOLIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MMO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIUN U PACIIUPEHUE OIBITA JISATEIHHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B
4acTu:

1) naTpruoTHYECKOro BOCIIUTAHMS:

LEHHOCTHOTO OTHOIIEGHUS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJICIUIO, TTOHMMAHUS 3HAYCHUSI XMMHYECKON HAYKH B KH3HH COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH
BJIQJIETh JOCTOBEpHOM uH(POpMalUel O TMepeloBbIX JTOCTHKEHUSX U OTKPBITUAX MHPOBOM H
OTEUYECTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE MHpa U O0IIIECTBA;

2) rpaskIaHCKOro BOCIIMTAHHUS:

MIPEJICTABJICHHS O COIMAIBHBIX HOPMAaX W MPaBWIAX MEKIUYHOCTHBIX OTHOIICHUN B KOJIJICKTHUBE,
KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO IOJIE3HOH, Yy4eOHO-HCCIeI0BaTeIbCKOM,
TBOPYECKOH U IPYTHX BUIAX ACSITEILHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM NEATEITHHOCTH ITPU
BBITIOJTHEHUH Y4E€OHBIX, MMO3HABATEIbHBIX 3a/a4, BBIIOJIHEHUHW XMUMHYECKUX SKCIIEPUMEHTOB, CO3JIaHUU
Y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHWIO W B3aUMOIIOMOIIU B IPOIECcCe ITOW y4eOHOM
NeSITeIbHOCTH, TOTOBHOCTHU OLIEHUBATh CBOE MOBEJIEHUE W IMOCTYNKH CBOUX TOBAPHUIIECH C MO3UIUH
HPABCTBCHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHMS ITOCIIC/ICTBUH TTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'O MO3HAHUS:

MHPOBO33PECHUYECKUE MPEACTABICHUS O BEIISCTBE M XHUMHYECKOH pEaKIMh, COOTBETCTBYIOIIHEC
COBPEMEHHOMY YPOBHIO Pa3BHUTHsI HAYKU M COCTABISIONIME OCHOBY JJII IOHUMAHHUSI CYyIIHOCTH HAYYHOU
KapTUHBI MHpa, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS TPUPOIBI, B3aHMMOCBS3SIX
YeNoBeKa ¢ MPUPOTHOM CPeloil, O poJi XMMHHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEI;

MM03HABATEIFHBIC MOTHBBI, HAIIPABJICHHBIC Ha MOJIyYeHNE HOBBIX 3HAHUM 10 XUMHUHU, HEOOXOMMBIC
Ui OOBSICHEHHST HAONIOJaeMbIX TMPOIIECCOB W SBIEHUM, TO3HABATENbHOW, HH(DOPMAIIMOHHOW W
YUTATEIBCKON KYJbTYpPhl, B TOM YHCIIC HABBIKOB CAMOCTOSATEIHHOW PabOTHl C YYCOHBIMH TEKCTAMHU,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMH TEXHUUYECKUMHU CPEICTBAMHU HHPOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOY4YeHWI0O U TI03HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW U HCCIENOBATENbCKONW JIEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJIICHHOCTH U YPOBHS O0yUYEHUS B JaTbHEHIIIEM;

4) ¢popMHUPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH >KH3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAaHOBKH Ha
3JI0pOBBI 00pa3 >KU3HH, OCO3HAHWE TMOCIEICTBUN M HENpPUATHE BPEIHBIX MPUBBIUEK (YMOTpeOieHus
QJIKOTOJIs, HAPKOTHUKOB, KYPEHUSs1), HEOOXOIUMOCTH COOJTIOACHUS MPaBHII O€30MaCHOCTH MTPU OOPAILIEHUHN C
XUMHYECKUMHU BELIECTBAMH B OBITY U pealbHON KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEPEC K MPAKTHUYECKOMY MU3YYEHHUIO MPOodeCcCHil U TpyAa pa3InyHOrO POJa, YBAKECHHUE K TPYIAY H
pe3ysibTaTaM TPYJAO0BOH JIEATEIBHOCTH, B TOM YHCJIC HAa OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHHH 110
XUMHH, OCO3HAHHBIM BHIOOP WHAMBHUAYAIBHON TPACKTOPUU TMPOJOIDKEHHS OOpa3oBaHUS C Yy4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MMOTPEOHOCTEH, YCTICIITHOM
npodecCHOHANBEHON NEATENbHOCTH U PAa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTh a/IallTUPOBATHCS B
npodeccHoHATEHOM cpejie;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

IKOJIOTHYECKH IeJIecO00pa3HOe OTHOIICHHE K TPUPO/Ie KaK HCTOYHHUKY KH3HU Ha 3eMIie, OCHOBE €€
CYIIIECTBOBAaHMSI, TIOHMMaHUE IEHHOCTH 3J0pPOBOr0 M 0Oe3omacHOro obpa3a >KU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (DU3MYECKOMY M IICUXHYECKOMY 370pPOBBIO, OCO3HAHHE LIEHHOCTU
COOMIOICHUST TIPaBHJI O€30MaCHOTO TOBEACHUS TpU padoTe C BEUIECTBAMH, a TaKKe B CHUTYyaIlHsX,
YTPOKAIOLIUX 3/I0POBBIO U KHU3HU JIIOJIEH;

CIIOCOOHOCTH TMPUMEHSITh 3HAHUS, MOTy4daeMble TPU U3YYCHHUM XWMHH, NI PEIIeHUs 3a1ad,
CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJHON CpPEoM, HJIS MOBBIMICHHUS YPOBHSA IKOJOTHYECKOM KYJIbTYPBHI,
OCO3HAHUS TTI00ATBHOTO XapaKTepa SKOJOTHIECKIX MPOOIIEM U IMyTel X PEIICHUS TTOCPEICTBOM METO/I0B
XUMHH, O3KOJOTHYECKOTO MBIIUICHUS, YMEHHUS pPYKOBOJICTBOBAaThCS UM B IO3HABaTENbHOM,
KOMMYHHMKAaTUBHON U COLIMAJIBHON ITPAKTHUKE.



METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMETHBIX pE3YJBTATOB BBIACISAIOT 3HAYMMbIE Ui  (OPMUPOBAHUS
MHPOBO33pEHHUs O0IIeHAYyYHbIE MOHATHS (3aKOH, TEOpHsl, IPUHIINUI, TUI0Te3a, (HaKT, cucTtema, mpoliecc,
SKCIIEPUMEHT U JIPYroe€.), KOTOpbIE HCIONB3YIOTCI B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeIMETax U
MO3BOJISIIOT HA OCHOBE 3HAHUN M3 3TUX MpeIMeToB (POpMHUPOBATH MPEICTaBICHUE O LEIOCTHOW HAYyYHOU
KapTUHE MHpa, ¥ YHUBEpCalbHbIC Yy4eOHBbIC JCHCTBHs (IMO3HABATEbHBIE, KOMMYHUKATHUBHEIC,
pEryJIsSITUBHBIE), KOTOpble oOecrneynBarOT (HOpPMHUpPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YICOHOU IeATEIIHbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe JeiicTBUS

basoBble Jiornueckue 1eMCTBUA:

YMEHUS UCII0JIB30BATh MPUEMBI JJOTUYECKOTO MBILLIIEHUS IIPYU OCBOEHUHU 3HAHUI: pACKPBIBATH CMBICII
XUMUYECKUX TOHATUM (BBIIETSATh MX XapaKTepHbIEC NMPU3HAKU, YCTAHABIMBATh B3aUMOCBS3b C JPYTUMU
MOHATHUSIMH), HCIIOJIb30BAaTh TOHATUS ISl OOBSCHEHUS OTHEIbHBIX (DaKTOB M SIBICHHM, BBIOMPATH
OCHOBaHUS W KPUTCPUH JUIA KIacCH(PHUKAIMM XHUMHUYCCKUX BEHNIECTB W XUMHUYECKUX PEaAKIHi,
yCTaHABIMBATh MPUYMHHO-CIECICTBEHHBIC CBS3M MEXIY OOBEKTaMH HW3YYEHHS, CTPOUTH JIOTUYECKHE
paccyxienust (MHIyKTUBHbBIC, JCTYKTUBHBIC, 10 aHAJIOTUH), 1€7IaTh BHIBOJBI U 3aKITIOYCHUS;

yMEHHE MPHUMEHITh B TPOIECCE IMO3HAHUS TOHSATUSA (IPEAMETHBIE W METalpeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIIH, UCTIOJb3yEeMbIE€ B XUMUHU, PE0OPa30BbIBATH IIMPOKO MIPUMEHSIEMbIE
B XMMHH MOJEIbHBIE MMPEICTAaBICHHS — XMMHUECKUI 3HaK (CHMBOJI 3JIEMEHTA), XUMH4eckast popmyna u
ypaBHEHHE XUMHUYECKOM pPEAKIMU — MPHU PEIICHUU Y4eOHO-TO3HABATEIBHBIX 3a7ad, C y4E€TOM STHUX
MOJEJIbHBIX MPEJCTaBICHUN BBISIBIATh M XapaKTEpPHU30BaTh CYILIECTBEHHbIE IPU3HAKA H3Yy4aeMbIX
OOBEKTOB — XHMHYCCKHX BEIIECTB W XHUMHYCCKUX PEAKIHH, BBIBISITH OOIIME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEACTBEHHBIE CBSI3U U MPOTUBOPEUHNS B U3y4a€MbIX MPOLECCAX U SIBJICHUSX.

Ba3oBble uccienoBare/ibCKue AeCTBUSA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYeCTBE MHCTPYMEHTA MO3HAHHUA, a TAKXKE B
KaueCcTBE OCHOBBI /TSl POPMUPOBAHUS THUIIOTE3BI TIO TIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUH;

NpHOOpeTeHHe OMbITa MO MJIAHUPOBAHUIO, OPraHU3allMd W TPOBEACHHUIO YYCHHUYECKUX
SKCIIEPUMEHTOB, yMEHME HaOII0JaTh 3a XOAOM IIPOLecca, CAMOCTOSTENBHO MPOTHO3UPOBATH €ro
pe3ynbTart, GopMyarpoBaTh 0000IIIEHUS U BBIBOIBI IO pe3yIbTaTaM MPOBEAEHHOTO OMBITA, UCCIIEIOBAHUS,
COCTaBJIATh OTYET O MPOJIeTaHHON padoTe.

Padora ¢ undopmanueii:

yMEHHUE BbIOMpATh, AHAIM3UPOBATh U HHTEPIIPETUPOBATh MH(POPMAIIHIO PA3IUYHBIX BHIOB U (hopm
MIPEJICTABJICHHUSI, TTONyUYaeMyl0 U3 Pa3HbIX UCTOYHHKOB (HAYYHO-TIOMYINApHAs JUTEpaTypa XUMUYECKOTO
coJiepKaHusl, CIIpaBOYHbBIE TTocoOusi, pecypchl HTepHETa), KpUTHIECKH OIIEHWBATh MPOTHBOPEUYHBYIO U
HEJ0CTOBEPHYIO HHPOPMAITHUIO;

YMEHHE TPUMEHSTHh Pa3IMYHbIE METOJIBI W 3aMpoChl MPU TOUCKE U OTOOpe WHDOpMAIUu u
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJMMBIX JUIS BBITIONHEHUS Y4YeOHBIX W TIO3HABATENBHBIX 3ajad
ompeneNEHHOr0 THMA, NPHOOPETEHHE OmbITa B  O0JACTH  HCMOJB30BaHUS  WHOOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUW, OBIAJEHUE KYJIbTYpPOH AaKTUBHOTO MCHOJb30BaHUS Pa3IMYHBIX
TTOMCKOBBIX CHCTEM, CAMOCTOSITEIILHO BBHIOMPATh ONTUMAIBHYIO (OpMy MpeACTaBICHUS WHPOPMAIMH U
WJUTIOCTPUPOBATH pellaeMble 33/1a4U HECTIOKHBIMH CXeMaMH, JuarpaMmmMamu, IpyruMu GopmMaMu rpaduku
M UX KOMOWHAIUAMU;

YMEHHE UCII0JIb30BaTh U aHAIM3UPOBATH B MIpoIecce YUeOHOM 1 HCCIeI0BATENbCKON NeSTEIbHOCTH
nH(OPMALIMI0O O BIUSHUU IPOMBIIIJICHHOCTH, CEIbCKOTO XO3SHCTBA W TPAHCIOpPTAa HA COCTOSIHHE
OKPY’KaIoIlle IPUPOJIHOMN CPEIBI.

KoMMyHMKaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIE 1eiCTBUSA:

yYMEHHsI 33/1aBaTh BOMPOCHI (B X0/1e Auanora u (WIK) AUCKYCCHH) IO CYIIECTBY O0CYKIaeMO TEMBI,
(bopMyIHpOBaTh CBOU MPEIOKEHNUSI OTHOCUTEIBHO BBIMOJHEHUS MTPEJIOKEHHON 3a/1auH;

YMEHUSI TPEACTABIATh MOJYyUYEHHbIE PE3yJIbTaThl MO3HABATENILHOW JAESTENBHOCTH B YCTHBIX U
MMACBMEHHBIX TEKCTaX; JeJaTh IPE3CHTALMIO PE3YJIbTATOB BBIMNOJHEHUS XHMHUYECKOrO 3KCIEPUMEHTA
(;1abopaTopHOTro OIbITA, TA00PaTOPHON PabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MMPOEKTA);



yMEHHUS y4eOHOrO COTPYJIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IO3HaBaTeNbHOM U
HCCIIEIOBATENLCKONW JIESITEIbHOCTH TMPH PEIICHUHM BO3HUKAIOMIMX IMPOOJIEM HAa OCHOBE y4€Ta OOIIMX
MHTEPECOB U COIJIacOBaHMs MO3UIUil (0OCyXIeHHs, OOMEH MHEHHUSMH, «MO3TOBbIE IITYPMBD»,
KOOpJMHAILIMSI COBMECTHBIX JEHUCTBUMN, ONPEIECIICHUE KPUTEPUEB 110 OLEHKE KAaueCTBA BbIIIOJHEHHOU
paboTHI U IPYTHE).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHUE CaMOCTOSITEIbBHO ONpPEAENsATh LEIu JAESITEIbHOCTH, IUIAHUPOBATh, OCYILECTBIATD,
KOHTPOJIMPOBATh U IPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIESTEIBHOCTh, BBHIOMpaTh Hamboiee
s¢dekTrBHBIE CIOCOOBI pEelIeHUs YUeOHBIX U MO3HABATENbHBIX 3aJ]a4, CAMOCTOSITENIbHO COCTABIIATh WU
KOPPEKTUPOBATh NMPEIIOKEHHBIM AJITOPUTM JCUCTBUM IIPU BBIIIOJIHEHUM 3aJaHUN C YYETOM IOJIy4ECHUS
HOBBIX 3HaHMM 00 U3yyaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIUAX, OLIEHUBATH COOTBETCTBHE MOTyUYEHHOTO
pe3ysibTara 3asBICHHOM LeJIM, YMEHUE HUCIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, MpeJJlaracMble B
YCIIOBUH 3aJaHUI.

HNPEAMETHBIE PE3YJbTATbBI

B cocraBe nmpeaMeTHBIX pe3ybTaTOB MO OCBOCHUIO 00S3aTENBLHOTO COIEPIKaHUs, YCTAHOBIEHHOTO
TaHHOU (efepabHON paboueil MporpaMMon, BBIICISIOT: OCBOCHHBIC O0YYAIOIIMMHUCS HAyYHBIC 3HAHMUS,
YMEHHUsI M CTIOCOOBI IEHCTBUH, criennduyueckue s NpeaMeTHON 00nactu « XUMHUs», BUABI ASSITETbHOCTH
[0 MOJYYEHUI0 HOBOI'O 3HAHMS, €r0 MHTEPIpEeTallH, PeoOpa3soBaHUI0 U MPUMEHEHUIO B Pa3IMYHbIX
y4eOHBIX 1 HOBBIX CUTYaIUsX.

K kxoHuy oOyuenust B 8 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpa)aThb
c(hOpPMHUPOBAHHOCTH Y O0YUaIOLIUXCS YMEHHI:

® DACKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATUMH: aTOM, MOJIEKYJIa, XUMUYECKUM 3JIEMEHT,
IIPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECh (OAHOPOJAHAS U HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAsl aTOMHAas M MOJIEKYJISIpHAs Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasl J10JI1 XUMHUYECKOI'O AJIEMEHTa B COEIUHEHUH, MOJIAPHBIA 00BEM, OKCHJI, KUCIIOTa, OCHOBAHUE,
COJIb, JEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHCICHMS, XUMHUECKasl Peaklys, KilacCu(UKalus peaKIuii:
peaKiuu COEIUWHEHHS, PpEeaKlUHUU pa3jIoXKeHHUs, peaklUd 3aMeleHUs, peakuuu OOMEeHa, HK30- U
HHJIOTEPMHUYECKHUE PEAKLINH, TeIIOBON 3(h(eKT peakiuu, iApo aToma, SJIEKTPOHHBIH Cl10if aToMa, aTOMHast
opbuTank, paauyc aToMa, XuMU4ecKasi CBsI3b, OJISIPHAS U HEMOJSIPHAs KOBAJIEHTHAs CBA3b, HIOHHAS CBSI3b,
MOH, KaTHOH, aHUOH, pacTBOP, MaccoBasi 10JIs BelleCTBa (IPOLIEHTHAsI KOHIIEHTpAlKs) B pacTBOPE;

® MJUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHUX MOHATUN U NPUMEHATH 3THU MOHITHS NIPU
OIMCAaHNU BEIIECTB U UX NPEBPALLEHUN;

® ICTIOJIb30BAaTh XUMHMUYECKYI0O CHUMBOJMKY JJIsI COCTaBJI€HUS (OpMyNl BElIECTB U ypaBHEHH
XUMHUYECKUX PEAKIIUiL;

® ONIPENENATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHHUSAX, CTENEHb OKHCICHHS
3JIEMEHTOB B OMHAPHBIX COEIMHEHUX, IPUHAUIEKHOCTh BELIECTB K ONPEIEIEHHOMY KIIacCy COeTUHEHUIN
o Gpopmysam, BUJI XMMHUYECKOH CBsI3U (KOBAJIEHTHAS! M HOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

e packpbiBaTh cMmbica [lepuognyeckoro 3akona [[. . MenaeneeBa: 1eMOHCTpUPOBATh TOHUMAHHUE
MIEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT MX IOJIOKeHUA B llepmonnueckoit
CHCTEME, 3aKOHOB COXPaHEHHSI MacChl BELIECTB, IOCTOSTHCTBA COCTaBa, AaTOMHO--MOJIEKYJIIPHOTO YUEHHUS,
3aKO0Ha ABOTrajpo;

® ONUCHIBATh M XapaKTepu3oBaTh TabauuHyro ¢opmy Ileproandeckoit CUCTEMbl XMMHUYECKHX
AJIEMEHTOB: pa3nyaTh NOHITUS «TJIaBHas noArpymnmna (A-rpynmna)» u «mnoboynas noarpymnmna (b-rpynmna)y,
MaJible ¥ OOJbIINE TIePUO/Ibl, COOTHOCUTh 0003HAYEHHUsI, KOTOpBIE UMetoTcs B Tabnune «llepuoanueckas
cucreMa XuMuueckux anemeHToB [[. 1. MenzeneeBa» ¢ UnCI0BBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsj siapa, oOllee YMCIIO IJIEKTPOHOB W paclpesesieHHe HX I10
AJICKTPOHHBIM CJIOSIM);

e KJ1acCU(UIMPOBATH XUMUUECKHE DJIEMEHTBI, HEOPTaHUUECKHE BEIIECTBA, XUMHUUECKHE peakluu (110
YHCITY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEINIOBOMY 3P DEKTY);



® XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKJasi OIMUCAHUE TMPUMEpPAMU MOJICKYJISIPHBIX YpPAaBHEHHH COOTBETCTBYIOIIMX XUMHUYECKUX
peaKIuii;

® [IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUM B PAa3JIMYHBIX YCIOBUSIX;

® BLIYUCIISITh OTHOCUTENIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAcCOBYIO JIOJIIO
XUMHUYECKOT0 3JeMEeHTa Mo (GopMyJie COeIMHEHHUs, MaCCOBYIO JOJIO BEIIEeCTBA B PacTBOPE, MPOBOAUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKON PEAKIINU;

® IPYMEHSTh OCHOBHBIC ONEpPALUU MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3, CPAaBHEHHE,
00001IeHne, cucTeMaTH3aluio, KIacCU(UKALMIO, BBISBICHUE MPUYUHHO--CIIEJCTBEHHBIX CBS3eH — JUIs
M3Y4YCHHUS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIMM, €CTEeCTBEHHO-HAYYHbIE METOJbl IO3HAHUS —
HaOI0/IeHue, U3MEPEHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH );

e CcJIeI0OBaTh MpaBUJIaM IOJIb30BAHMS XUMHUYECKON MOCyn0i U 1a00paTOpHbIM 000pYyIOBaHHEM, a
TaKkKe MpaBuUjaM OOpallleHUs C BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TIO BBITOJHEHUIO
1a00PATOPHBIX XUMUYECKUX OTBITOB MO MOJYUYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA U
KHCJIOPO/JIa), MIPUTOTOBJICHHUIO PACTBOPOB C OMPENEIEHHON MacCOBOW J0Jiel PacTBOPEHHOTO BEIECTBA,
IJIJAHUPOBATh U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCTIOT
C TMIOMOIIBIO HHANKATOPOB (JaKMycC, (peHopTarent, METHIIOPAHK U IPYTHE).

K xoniy oOydeHus B 9 kiacce mpeIMeTHbIE pe3yibTaThl Ha 0230BOM YPOBHE JOJDKHBI OTPa’KaTh
c(hOPMHUPOBAHHOCTH Y O0yUAIONTUXCS YMEHHIH:

® PACKpBIBATh CMBICI OCHOBHBIX XUMHUECKUX MOHITHI: XUMUYECKUN JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, IPOCTOE BEUIECTBO, CIIOKHOE BEILIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIILHOCTD, CTEIIEHb
OKHWCJICHUSI, XUMUYECKasi PEaKiusi, XUMUYECKasi CBs3b, TEIJIOBOW A(h(EeKT peakiuu, MOjb, MOJISIPHBIN
00BEM, PacTBOp, AIEKTPOIUTHI, HEANEKTPOIUTHI, NIEKTPOIUTHIECKAs] TUCCOLHUAIUS, PEAKIIUd MOHHOTO
oOMEHa, KaTaJan3aTrop, XUMHUUECKOE paBHOBECHE, OOpaTUMbIE U HEOOpATUMbIC PEAKIIUU, OKUCIUTEIHHO-
BOCCTAHOBUTEJbHBIE PEAKIIMH, OKUCIUTEINb, BOCCTAHOBUTEINb, OKUCIIEHUE U BOCCTAHOBJICHHE, AJNTOTPOIIHUS,
aM(pOTEpPHOCTh, XUMUYECKasl CBSA3h (KOBAJICHTHAs, MOHHAS, METAINTHYECKAs ), KPUCTAIUTUYECKAsT PEIIETKA,
KOpPPO3Usl METAILJIOB, CILJIaBbl, CKOPOCTh XMMHUYECKOW PEAKLUHU, MPEAEIbHO JOMYCTUMAas KOHLEHTpalus
ITJIK Bemectna;

® IJTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHITHI M MPUMEHSTh 3TU MOHATUS TIPU
OMMCAHUU BEUIECTB U UX MPEBPALICHUN;

® [ICTIOJIF30BaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBlieHUS (GOpMyN BEIIECTB U ypaBHEHUN
XUMHUYECKUX PEAKIUH;

® OIIPE/ICNIATh BaJEHTHOCTh W CTENEHb OKUCIEHUS XUMHUYECKHUX OJIIEMEHTOB B COEIUHEHHUSX
Pa3IMYHOTO COCTaBa, MPUHAICKHOCTH BEIIECTB K ONMPEACIEHHOMY KJIACCY COCIMHEHHH 1o GopMyiam,
BUJI XUMHYECKOH CBS3M (KOBAJICHTHAsS, MOHHAS, METAJNINYECKasl) B HEOPTaHUYECKUX COSAMHECHUSX, 3apsijl
MOHA 10 XUMHUYECKOH PopMyIie, XapaKTep CpeIbl B BOJHBIX PACTBOpPaX HEOPTaHWUYECKUX COCTMHEHHM, TUTI
KPUCTAJUTMYECKON pelIETKY KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cmbich llepuoanueckoro 3akona JI. WM. MenneneeBa M JE€MOHCTPUPOBATH €r0
MMOHWMaHHWE: OMUCHIBATh M XapaKTepHU30BaTh TAOIMUYHYIO GopMy lleproandeckoit CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB: pa3NuyaTh MOHATUS «TJaBHas nmoArpymnmna (A-rpynmna)» u «mobounas noarpymnmna (b-rpymma)y,
MaJjibie ¥ O0JIBIINE TIEPHOIBI, COOTHOCHTH 0003HAYEHUsI, KOTOPHIE UMEIOTCS B MIEPUOANYECKON TabHIIe, C
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOSHHUSI aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsia spa, odIiee
YHCIIO 3JIEKTPOHOB U PacHpeIesIeHHe UX 0 3JIEKTPOHHBIM CIIOSIM), OOBICHSTH 00IIHe 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCJUHEHUH B Mpejenax MajblX MEPUOJOB U TJIABHBIX MOATPYII C
Y4ETOM CTPOCHHMS UX aTOMOB;

e KJ1acCU(UIIMPOBATH XUMUUECKHE DJIEMEHTHI, HEOPraHUUECKHE BEIIECTBA, XUMHUUECKHUE peakluu (110
YHCITy U COCTaBYy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TeIIOBOMY (D (EKTy, M0 U3MEHEHUIO CTETICHEH
OKHCJIEHUSI XMMUUYECKUX 3JIEMEHTOB);



® XapaKTepu30BaTh (OMHCHIBaTh) OOLIMEe M CrHeuu(UIecKue XUMHUECKHE CBOWCTBA MPOCTHIX H
CJIIOKHBIX BEIECTB, IOATBEP)KJAAs ONMCAaHUE INPUMEPAMH MOJIEKYJSIPHBIX M HOHHBIX YpPaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLU;

® COCTABJIATH YPABHEHUS HIEKTPOJUTUYECKON AMCCOLMALMHN KUCIIOT, LIEJIOUYEH U COJIEH, IIOJIHBIE U
COKpaIlEHHBIE YPaBHEHUS peaKUil HOHHOTO OOMEHa, YpaBHEHHs pPEaKIHH, ITOATBEPKIAOIINX
CYLECTBOBAHME F€HETUYECKOM CBSI3U MEXK]y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

® PaCKpbIBaTh CYIIHOCTb OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUUN ITOCPEICTBOM COCTaBICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOEHUS, BO3MOKHOCTU IIPOTEKaHUs
XMMHMYECKUX IPEBPAICHUN B Pa3IMYHBIX YCIOBUSIX;

® BEIYHCIIATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MAacChl BEIECTB, MAacCOBYIO JOJIIO
XHUMHYECKOTO JJIeMEHTa 10 (hopMyJie COCIMHEHUS, MAaCCOBYIO JIOJIIO BEIECTBA B PAcTBOpPE, MPOBOIUTH
pacu€Tel 10 YpaBHEHUIO XUMUYECKOM peakLnu;

e coOMI0/1aTh MpaBUJIa MOJIb30BAHUSA XMMHUYECKOH IMOCYJIOW M J1abopaTOpHbIM 000pYyIOBaHHUEM, a
TaKKe NpaBwia oOpallleHuss C BEIIECTBAMU B COOTBETCTBHUM C HHCTPYKLUMSIMH 110 BBIIIOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX ONBITOB IO MOJIYYEHUIO M COOMPAHUIO Ta3000pa3HbIX BELIECTB (aMMHaKa U
YIJIEKUCIIOTO ra3a);

®[IDOBOJAMTH PEAKLUH, MOATBEPKAAIOLIME KAYECTBEHHBIM COCTAB  PA3JIMYHBIX  BELICCTB!
pacro3HaBaTh OINBITHBIM IYTEM XJIOPHA-, OPOMHI-, HOAUI-, KapOoHat-, ¢ocdar-, cumukat-, cynbdar-,
TMIPOKCU/I-UOHBI, KaTMOHBl aMMOHMSI M HOHBI HM3YUYEHHBIX METaUIOB, NPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax HEOPraHNYECKUX BEILECTB;

® [IPUMEHSATh OCHOBHBIE ONEPALlMM MBICIUTEIBHON JNEATEIbHOCTH — AHAJIN3 U CHHTE3, CPAaBHEHME,
0000111eHre, CUCTEMAaTU3alllIo, BBIBICHUE NMPUUYMHHO-CIEICTBEHHBIX CBA3€H — Ui M3Y4YEHUs CBOMCTB
BEIIECTB U XUMUYECKUX PEaKIINi, €CTECTBEHHO-HAy4YHbIE METO/Ibl TO3HAHUS — HA0NII0/IEHNE, U3MEPEHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICIEHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

9 KJIACC
KosanyecTBo yacoB
Ne HaumeHoBaHue pa3jie/ioB H TeM POrpaMMbl Koutpoabusie | [IpakTuyeckune JJICKTPOHHEIC (IHPPOBLIC)
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThbI padoThbI
Pa3nen 1. BenrecTBo H XMMHYeCKHe peaKIMH
11 [ToBTOpEeHMEe U yriayOneHne 3HaHUKH OCHOBHBIX Pa3/eiioB 5 1 bubnmnoreka HOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcCHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX PEeaKIIUN 4 BH6H.HOTeKa LIOK
https://m.edso0.ru/7f41a636
13 DNeKTpoNUTHYECKas AUCCOIMAIHS. XUMUYECKHE 3 1 1 bubmuorexa [IOK
peakiuy B PaCTBOPAx https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M BX CO€IHHEHUSA
21 OO1m1ast xapakTepuCcTHKa XUMUUYECKUX 371eMeHTOB VIIA- 4 1 bu6muoreka [JOK
rpymmbl. ['anoreHs https://m.edso0.ru/7f41a636
29 O6mas XapaKkTepUCTHKA XUMHIECKUX DJIEMEHTOB VIA- 6 bubnuotexa [JOK
rpynmsl. Cepa u e€ coeAMHEeHUs! https://m.edsoo.ru/7f41a636
23 OO1m1ast xapaKTepUCTHKA XUMHUYECKUX AJIEMEHTOB VA- 7 1 bu6muoreka [JOK
rpymmbl. A30T, Gocdhop U X COCAMHEHHS https://m.edso0.ru/7f41a636
24 OO6mrast xapakTepuCTUKa XUMUUECKHUX 3eMeHToB |V A- 8 1 5 bubnuotexa [JOK
rpynmbl. YTiaepo U KpeMHUH U UX COeIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 25
Pa3nes 3. MeTanjibl M X COCAMHEHUS
. bubnuoreka [IOK
31 Obupe CBOHCTBA METAIIOR 4 https://m.edscl)lo.ru/7f41a636
3.2 Baxkueiinme MeTalIbl H UX COSINHEHUS 16 1 2 Eﬁgﬁ?ﬁﬁ;ﬁiﬁgﬁﬂ £413636
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Wroro no pazneny 20

Paznen 4. Xumusi U oKpyKamomas cpeia

4.1 BenecTsa u maTepuansl B KU3HU YEJIOBEKA 3 BH6H,HOTeKa LHOK

https://m.edso0.ru/7f41a636
Wroro no pazueny 3
PeszepBHOE Bpems 3 BH6H,HOTeKa 0K
https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
MOYPOYHOE INIJNTIAHUPOBAHHUE
9 KVIACC
N KoJjmuecTBo yacos JMara DJIeKTpOoHHbIe U pOBbIE
1w/ Tema ypoka Beero Kontpoububie | [IpakTnueckune W3yueHus o0Opa3oBaTe/IbHbIE
padoThI padoThbI pecypcel

1 [lepuoanueckuii 3axoH. Ilepuoanueckas cuctema 1 bubnnoreka [JOK
xuMuueckux snemMenToB J[. . Menpaeneena https://m.edsoo.ru/00adb59e

2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 1 bubnnoreka [JOK
XMMHUYECKHUX JICMEHTOB MEPBBIX TPEX MEPUOJIOB https://m.edso0.ru/00adb6b6

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XMMH4eCKOU CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbact
KonrtponsHas padora Nel no treme «IloBropenue

5) U yriryOJieHre 3HaHUN OCHOBHBIX pa3JieoB Kypca 1 1
8 Ky1acca»

6 Knaccuukanus XuMU4ecKnux peakiuii mo 1 bubnuorexa [IOK
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0



https://m.edsoo.ru/7f41a636
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IlonsTue o CKOpPOCTH XAMHYECKON p€aknu.

7 [ToHsiTHE O TOMOT€HHBIX U TE€TEPOTEHHBIX buGmuorexa LIOK
p https://m.edsoo.ru/00adbe9a
peaKIuax
| o dsmarecso paocr, Gucrops Buorera LOK
i P peakdl https://m.edsoo.ru/00adc28c
IOJIO)KCHUE XMMHYECKOTO PAaBHOBECHS
9 OKUCINTETHFHO-BOCCTAHOBUTEIIBHBIE PEAKIINT Bubmorexa IOK
peakn https://m.edsoo.ru/00adcade
10 Teopust 3MEKTPOAUTUUECKOMN TUCCOLMALINN. bubnnorexa [HOK
CHJIbHBIC U CJIA0BIC DJICKTPOJIUTHI https://m.edso00.ru/00adcd68
11 Honnrle ypaBHEHUS peakIun Eubmorexa IIOK
yp peaxi https://m.edsoo0.ru/00add448
12| enere mpencranneri o6 anextpommeCRof BuGmiorera LIOK
pel p https://m.edsoo0.ru/00add5d8
IUCCOLAIIAN
15| mponcrasnenni o6 ancsspommmscroi Buurorexa LIOK
pedl p https://m.eds00.ru/00add8b2
IUCCOLTHAIINA
14 ITonsaTue o ruapoOIN3€E CONEH bubmmorexa LOK
P https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK
15 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI https://m.eds00.ru/00addd12
16 [IpakTnueckas padora Ne 1. «Pemienue bubnnoreka [JOK
HKCIIEPHUMEHTATIbHBIX 33124 https://m.edsoo.ru/00addbfa
17 | O neconman BuGmorera LIOK
P a AL https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMH B PACTBOPAX)
18 OO01ast xapaKTepUCTUKA TAIOT€HOB. XUMHUYECKHE bu6mmoreka [JOK
CBOMCTBa Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposogopos. ConsiHasi KUCI0Ta, XUMUYECKUE bubnnorexa [JOK

CBOI\/'ICTBE[, TMOJIYUCHUC, IPUMCHCHHC

https://m.edsoo.ru/00ade104
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[IpakTrueckas padota Ne 2 o reme «IlomyueHue bubmuorexa [JOK
20 . o .
COJISTHOM KHCJIOTBI, U3yUeHHE €& CBOMCTBY https://m.edsoo.ru/00ade348
21 Brpruucnenus no ypaBHEHUAM XUMHYECKUX bubmumorexa [IOK
pEaKIMii, €CIIM OJMH U3 PEarcHTOB JaH B H30BITKE https://m.edso0.ru/00ade488
bu6mmoreka [IOK
22 OOmas xapakrepucTrka 31eMeHToB VIA-rpymnisl https://m.edsoo.ru/00ade64a
py | Ammpome ot g, oo BuGorera LOK
Py A PHPOAC. https://m.edsoo.ru/00ade64a
CBOICTBa cepbl
24 CepoBonopoi, ctpocHHE, (U3HUECKUC U bubnuorexa [JOK
XHUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUe U bubnnoreka [JOK
25 . .
XMMHUYECKHE CBOMCTBA, IPUMEHECHUE https://m.edsoo.ru/00adea28
XHWMHMYECKHUE PEAKIUH, JIEKAIE B OCHOBE
IPOMBIIIJICHHOT'O CI10C00a MOJYYeHUsl CepHON bubnuorexa [IOK
26 .
KHCJIOThI. XMMHUYECKOE 3arps3HEHHE https://m.edsoo.ru/00adec8a
OKpYKAIOIIEeH Cpeibl COETMHEHUSIMU CEPBI
Brluncnenue MacCcoBOM 10JIM BBIXOJA IIPOAYKTA bubnuoreka [IOK
27 )
peakiuu https://m.edsoo.ru/00adec8a
by | S st ey A B 10K
> PactipocTpart PHpOZE, https://m.edsoo.ru/00adeea6
1 XMMHYECKHE CBOMCTBA
29 AMMUak, ero Gpu3nyecKue 1 XuMU4eCKHe bubnnoreka [JOK
CBOWCTBA, TOJYYEHHE U IPUMEHEHHUE https://m.edsoo.ru/00adf004
30 ITpakTryeckas padora Ne 3 mo teme «Ilomyuenue bubnuoreka [IOK
aMMHaKa, U3y4eHHE ero CBOMCTBY https://m.eds00.ru/00adf180
31 A3oTHas KUC0Ta, €€ GPU3NIECKHEe U XUMHUIECKUE bu6mmorexa [IOK
CBOMCTBa https://m.edso0.ru/00adf306
32 Hcnons30BaHre HUTPATOB U COJIEH aMMOHUS B bubnuorexa [IOK

KauecTBE MUHEPAIbHBIX YAOOPEHUNH. XUMUYECKOE

https://m.edso0.ru/00adf518
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3arpsA3HCHHUC Oprmanmeﬁ Cp€abl COCANHECHUSAMU
a30Ta

dochop. Oxcun dpocdopa (V) u pochopuas

33 KHCJIOTa, PU3MYECKUE U XUMHYECKHE CBOMCTBA bubmorexa [IOK
’ ’ https://m.edsoo.ru/00adf68a
MOJTy4YCHUE
3 | nnepanmms yiodpenit Jarpasenne Bufimiorera LIOK
PALHEIX yAOOD AP https://m.edsoo.ru/00adfc20
IPUPOTHON cperbl hochaTamu
35 Yraepon, pacripocTpaHEHHE B IPUPOJIE, bubnuorexa [JOK
(bu3MYECKre U XUMHUYECKHE CBOMCTRA https://m.edso0.ru/00adfd9c
OKCE/II[LI yriepoja, ux GU3HYecKrue 1 XUMUIECKUE Butmorexa LIOK
36 CBOMCTBA. DKOJIOTHICCKUE MPOOIIEMBI, CBS3aHHBIC ]
https://m.edsoo.ru/00adfebe
¢ okcuziom yriepoaa (1V)
37 VYronbHast KUCIOTA U €€ CONn bubmorexa [IOK
https://m.eds00.ru/00ae006¢
38 liaiiﬁifliajazf(l)g;qgigg}?H:leeeagogz III{ZHHG bubmorexa [IOK
Y wo peartt https://m.edso0.ru/00ae027¢e
KapOOHaT-MOH
[lepBoHayanbHbIE OHATUS 00 OPraHUYECKUX bubnnoreka [JOK
39 .
BEIIECTBaX KaK O COSMHEHHIX yriaepoa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coequHeHus bubmorexa LHOK
P A https://m.edso0.ru/00ae080a
4| uenepmenta sa o Tewe. ubmorera LIOK
pyh Al https://m.edsoo.ru/00ae0bf2
«BakHeWIe HEMETaJUTbl M UX COSAMHCHHUSD)
KonTponbnas padora Ne 3 no teme «BaxHeitmne bubnnorexka [JOK
42 .
HEMETAJIJIBI U UX COEAUHEHUS https://m.edso0.ru/00ae0e18
OO01mas xapakTepuCcTUKa XUMUYECKUX AIIEMEHTOB
43 — MeTaJuIoB. MeTtanmnuyeckas CBsI3b U bubnuorexa [JOK

MCTAJUINYCCKAA KpUCTAJIJIINICCKasA peméTKa.
du3ndeckue CBOMCTBA METAIIOB

https://m.edso0.ru/00ael103e
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XUMHUYECKHE CBOMCTBA METAJLIIOB.

bu6mmoreka [IOK

a4 DICKTPOXUMHUYCCKHUI PsiJi HAPSHKCHUH METAJIJIOB https://m.edsoo.ru/00ae1156
Oo6mue ciocoOb! mony4deHus MmeTauioB. CIIIaBsl.
45 Brrunciienus no ypaBHEHUSIM XUMHUYECKHUX bubnuorexa [JOK
peaKIvii, €CJIM OJMH U3 PEarcHTOB COJCPKHUT https://m.edsoo.ru/00ae1156
MIpUMECH
46 [TonsiTHe 0 KOPPO3UU METAIIOB BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae1278
bubnuorexa [JOK
47 [enoumpie meTane https://m.eds<I)_E).ru/Oan14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U KU EH@I_HOTCKa LOK
ttps://m.edso00.ru/00ae14b2
49 [IlenoyHo3eMenbHbIE METAIUIBI — KAJIBLIUI U bubnuorexa [JOK
MarHui https://m.edsoo.ru/00ae15e8
50 Bakueiimue coeqMHEHUA KLU bubmiorexa [JOK
https://m.edso00.ru/00ae15e8
51 00600111eHre U CUCTEMATU3aIs 3HAHUIA
52 XKéctkocTh BOJIBI M CTIOCOOBI €€ yCTPaHEHHS EH@I_HOTeKa LIOK
ttps://m.edso00.ru/00ae1886
53 IIpaxTrueckas pa§0Ta Ne 6 no Teme "XKécTkocTh BI/I6J‘I.I/IOTeKa I[HOK
BOJIbI M METOJIbI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubnuotexa [JOK
>4 AJIIOMUHHT https://m.edsgn.ru/Oanch
55 AmMdoTepHbIe CBOHCTBA OKCHIA U THUIPOKCHUIA EH@I_HOTeKa HOK
ttps://m.edsoo.ru/00aelc64
bubnuotexa [JOK
56 Kereso https://m.edsg).ru/OanldSG
57 Oxcunsl, TuIpOKCH B U conu xxene3a (1) u bubmuorexa [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O060011IeHNe ¥ CHCTeMAaTH3alns 3HAHUN
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[IpakTrueckas padota Ne 7. Permenue

59 AKCIICPUMEHTAJIBHBIX 3a7a4 10 TEME 1 bubmorexa LIOK
put A https://m.edsoo.ru/00ae3de8
«Baxnenme MeTaibl ¥ X COSAMHEHUSD)
Brruucnenus mo ypaBHEHUSIM XUMHUYECKHUX
60 peaxIuii, eciiu OJJUH U3 PEareHTOB JaH B U30BITKE 1 bubmmoreka [JOK
WA COJCPKHUT IPUMECH. BhIUnciieHus: MaccoBOi https://m.edsoo.ru/00ae1750
JIOJIA BBIXOJIa TPOJIYKTA PEaKUU
61 O060011IeHNE U CHCTeMAaTU3allvs 3SHAHUN 1
62 KonTponbnas padora Ne 4 no teme «BaxHeilne 1
METaJUIbl U UX COCTUHCHUS
63 BemiecTBa n Matepuansl B HOBCETHEBHOM KU3HU 1 bu6mmoreka [IOK
JenoBeKa https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arpsA3HECHNE OKPYKAIOIICH Cpeabl 1 bubmmorexa [TOK
p pyKarolien cpes https://m.edso00.ru/00ae4270
65 Posnb xumum B pereHnn 3K0JI0THYeCcKuX mpooiieM 1 bubmorexa LIOK
p P https://m.eds00.ru/00ae4270
66 PesepBHblIil ypok. O6001I€HNE U CUCTEMATH3alIHs 1 bubnnoreka [JOK
3HaHUH https://m.edso0.ru/00ae0d0a
67 PezepHblil ypok. O0001IeHue U cucreMaTu3anus 1 bubnuoreka [IOK
3HAHHH https://m.edso0.ru/00adb33c
68 PesepBHblIil ypok. O60011I€HNE U CUCTEMATHU3alHS 1 bubnnoreka [JOK
3HaHUH https://m.edso0.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
1. Xumus. 9 xnace: I'.E. Pymsuruc, @.I'. ®ensaman. — M.: IIpocsemenue, 2020 r.

2. Pabouas terpans. 9 kiace: H.W. 'abpyceBa — M.: IIpocBemenue, 2023 r.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Bpetirep JI.M., baxxenoBa A.E., Xumus 8-11 knaccel. Pa3BepHyTOE TeMaTHYeCKOE IJIAHUPOBAHUE
no yuebnukam Pynsutuca I'.E., ®enpamana @.I'., Bonrorpaa, Yuutens, 2009 T.
2. Xomuenko W.I'. COopHUK 3a1a49 U yIPAKHEHUH 110 XUMHH.
3. [IporpaMMa o XMMHUH Ha yPOBHE OCHOBHOTO 001Iero 00pa3oBaHUs COCTaBJICHA Ha OCHOBE TPEOOBAHMIA
K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelIbHOW MPOrpaMMbl OCHOBHOI'O 00ILEro oOpa3oBaHMs,
npencrasieHHbx B @I'OC OO0, a Taxxe Ha OCHOBE (eepaabHON paboyel mporpaMMbl BOCITUTAHUS U C
y4€TOM KOHIEMIMH MPEnoJiaBaHus y4eOHOro mpeamera «XuMUs» B 00pa30BaTENIbHBIX OpraHU3alUsaX
Poccuiickoit ®enepanuu.

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
[Iupokuii BEIOOP SJIEKTPOHHBIX MOCOOMH MPEACTABIIECH B €MHON KOJUIEKIIUH IIH(PPOBBIX
obpasoBaTenbHBIX pecypcoB: http://school-collection.edu.ru/.
[Mepeuenn Web-caiitoB, pekoMeHIyeMBIX JIJIs HCIIOIb30BaHUS B pabOTE yUMTEIAMA XUMUH:

Ne Ha3Banue caiita unu Conepxanue Anpec (URL)
1/l | CTaThu
1. Kypuan «Xumust: ConepkaHue HOMEPOB U aHHOTAIIMU http://www.chem.msu.su/
METOINKA cTarei XypHaia rus/school/
HperoaBaHus B
IIKOJICY
2. HIkonbuble yueOHMKH | CepHsl MIKONBHBIX y4eOHMKOB 110 Xumuu | http://www.chem.msu.su/
no xumuu st §-11 aBTOPCKOI0 KOJJIeKTHBa XuMpaka MI'Y rus/school/
KJIaCCOB nmoj oomiel penakuuent akagemuka PAH
obmeobpa3zoBarenbHoil | B.B. Jlynuna. IIporpammsl Kypcos.
IIKOJIBI [ToypouHoe r1aHrpoBaHueE.
DJIEKTPOHHBIE TEKCTHI.
3. Alhimik [Tonesusie coBeThl, 3 (HEKTHBIE OIBITHI, http://eqworld.ipmnet.ru/i
XMMHUYECKHE HOBOCTH, BUPTYaIbHBIN ndexr.htm
PETIETUTOP, KOHCYIbTAI[MH, HCTOPHS
XUMHUH
4. C-BOOKS JlutepaTypa 1Mo XUMHHU http://c-books.narod/ru
S. ATOMBI B KpUcTailax | YueOHoe mocoOue ekaTepuHOypreKux http://virlib.eunnet.net/wi
yuénbix A.C. Mocksuna u F0.JI. [Tanosa | n/
6. Mup xumun CripaBo4Hast HHpOpMaLUs, HOBOCTU http://www.chem.km.ru/
HAYKH
7. Omnopubie KoHCTIeKThl | [ToypouHble KOHCTIEKTHI JUTs KONBbHUKOB | http://kKhimia.hl.ru/
10 XUMUH 8-11-x kaccoB
8. OnBITHI IO Onwucanue peaxiuii, pororpadum, http://shnic.narod.ru/
HEOpraHUYECKON crpaBOYHas WHPOPMAIHS
XUMHHU
9. OTKPBITHIN KOJUTEK: V4eOHHUK 110 XUMHUHU, TaOIHIIa http://www.chemistry.ru
XUMUS MenneneeBa ¢ moapoOHOH
XapaKTEPUCTUKOH IJIEMEHTOB,
UHTEPAKTUBHBIC MOJICTIH, HOBOCTH,
xpecroMarusi, IHTepHeT-pecypChl 1o
XHMHH, TECThI
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10 | IlepBoHavanmbHBIC 3agaHus U ONBITHI HA YpoKax xumuu B 8- | http://www-windows-
XUMHUYECKHE MOHATHSL | M KJacce. 1251.edu.yar.ru
11. | lIxonpHast XUMHUS — CripaBOYHUK U Y4EOHUK 1O XUMUH. http://www.schoolchemis
CMPaBOYHHUK 110 XUMUHK | ['TaBHast 0COOCHHOCTH — try.by.ru
U aKTHBHAs TIOMOIIIb XUMKAJIBbKYIISTOP, KOTOPBIH YIIPOIIaeT
YUCHHUKY WJIM CTYJICHTY | pellleHHE 3a/1a4 110 XUMHHU
12. | Poccuiickmii Kounexmust SKCriepuMeHTOB 10 XUMUHU http://experiment.edu.ru/c
00pazoBaTe/IbHbIN atalog.asp
nopra
13. | Kypc opranuueckoii [TocranoBka onbIToB. Kitaccer http://formulad4.narod.ru
xuMuu 3a 10-# kjacc | OpraHUYECKUX COCIMHEHHI,
TecTupoBaHue. buorpaduu 3HaMEHUTHIX
YYEHBIX.
14. | Opranndeckas XUMHUsL | DJICKTPOHHBIA YUYeOHUK UIS CpEAHEH http://cnit.ssau.ru/organic
HIKOJIBI. s/
15. | Xumus s Bcex DJIEKTPOHHBIN CIPABOYHHK 32 ITOJIHBIN http://www.informika.ru/t
Kypc xumuu. [Iporpammel o Xumuw, ext/database/chemy/STA
TECTHI. RT.html
16. | Xumus. OKCIepUMEHTABHBIA YIEOHHK 10 http://hemi.wallst.ru/
OO6pa3oBaTeIbHBII oOmield 1 HEOPraHWYECKON XUMHH JIS
CauT M 8-11-x kJaccoB, MpeIHa3HAYEHHBIA Kak
IIKOJIbHUKOB JUIl HAYaJIbHOTO OOYYCeHHs, TaK U IS

INOATOTOBKHM K 3K3aMCHaM B BY3.
XUMHYECKHE CJIoOBapu, OJJUMIIMAAbI IIO
XUMUU.
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