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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XMMHHM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHUsl COCTaBJEHA Ha
OCHOBE TpeOOBaHUI K pe3yjibTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeNbHOW MPOrpaMMBI
OCHOBHOTO 0011ero oopazoBanms, npeacraBieHHbIX B ®I'OC OO0, a Takke Ha OCHOBE
(denepanbHOil paboueld MporpaMMbl BOCIHMTAHMS M C YYETOM KOHIIEMIMU MpPErofaBaHUs
yueOHOro npeaMera «XumMus» B o0pa3oBaTeIbHbIX opranusanusx Poccuiickont denepannm.

[IporpaMma 1Mo XuMuU JaéT TPEACTABICHUE O IENsIX, OOIel cTpaTeruu OO0y4deHus,
BOCIIUTAHUS W Pa3BUTHS OOYYArONIMXCS CPEICTBAMH y4e€OHOTO MpeaMeTa, yCTaHaBIMBACT
o0s13aTeNIbHOE MPEMETHOE COIepKaHUE, MPEAYyCMAaTPUBAET pacpeieieHle ero no Kiaccam
U CTPYKTYpUPOBaHUE IO pazlesiaM M TeMaM M[porpaMMbl MO XHMHUH, OIPEAEISIET
KOJIMYECTBEHHBIE W KA4YECTBEHHBIC XapaKTEPUCTUKU COJNEP)KAHMS, PEKOMEHIAYEMYIO
MIOCJIEIOBATENIBHOCTh U3YYEHUS XMMHHU C YYETOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX
CBSI3€H, JIOTUKH Y4eOHOTr0 MpOIIecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaroInXcs, ONpeaessieT
BO3MOXKHOCTH TIpeIMEeTa JIJIsl pean3alii TpeOOBaHUN K pe3yibTaTaM OCBOCHMSI OCHOBHOM
o0pa3oBaTeIbHOM MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKkKe
TpeOOBaHMI K pe3ysibTaraM OOy4YyeHUs XMMHUHM Ha YPOBHE LI€JIEd W3y4deHUs INpeamMeTa U
OCHOBHBIX BMJIOB Y4€OHO-IIO3HABATEIbHOM JEATEIbHOCTU OOYYaIOUIErocsi MO OCBOEHUIO
y4e0HOr o CoJIep KaHusl.

3HaHME XUMHH CIIY>)KUT OCHOBOM Ui (hOPMUPOBAHUS MUPOBO33PEHMS 00YyUarOIIErocs,
€ro MPEeICTABICHUI O MaTepUaIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (opMUpyEMbIe
XUMHUEH NPEJCTaBICHUS O B3aUMOIIPEBPAILCHUSIX JHEPrUM U 00 SBOIIOLNUU BEUIECTB B
IpUPOJIe, O MYTAX PEIICHUs TI00aTbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YETIOBEUECTBA —
CBIPEBOM, DSHEPreTUYECKOM, TMHILNEBOM U HSKOJIOTMYECKOW Oe30MacHOCTH, MpolaeM
31paBOOXPAHECHUS.

N3yuenue xumuu:

CIOCOOCTBYET peali3allud BO3MOXKHOCTEH HJisi camMopa3BUTUA W (HOPMUPOBAHUS
KYJbTYPBI IMIHOCTH, €€ 0011eH U (YHKITMOHATBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHUE MBIIUIEHUS M TBOPYECKUX CIOCOOHOCTEH
oOy4Jarommxcs, HAaBBIKOB 170, CaMOCTOSITEIIbHON y4eOHOI NEATEIbHOCTH,
AKCIIEPUMEHTAJIBHBIX U HCCIIEOBATEILCKUX YMEHHM, HEOOXOJUMBIX KaK B IMOBCEIHEBHOM
KU3HU, TaK U B MPOPECCUOHATILHOMN eI TeIbHOCTH;

3HAKOMHUT CO CHEHU(PUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI LETOCTHOIO
B3IJIila HA €IWHCTBO MPUPOABI M YEJIOBEKa, SBJSIETCS OTBETCTBEHHBIM JTallOM B
(opMUpPOBaHUU E€CTECTBEHHO-HAYYHON rPaMOTHOCTU 00YyYarOUIUXCsl;

CIOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HayYHBIM
3HaHMSIM, K TPHUPOJE, K YEJIOBEKY, BHOCHT CBOM BKJIaJ B JKOJOTHYECKOE OOpa3oBaHHE
00y4Jaromuxcs.

JlanHbIe HaMpaBIeHUs] B 00YYEHUH XUMHUHU 00ECTICUMBAIOTCS CHEIIUGUKON COEPKaHUS
y4e0HOro MpeaMeTa, KOTOPBIA SABISETCS IMENarori4eckyd aJanTHPOBAHHBIM OTPaKEHHEM
0a30BOI1 HAYKH XUMHH HA OMPEICTIEHHOM dTare e€ pa3BUTHS.



Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIEero 0Opa3oBaHMsI OPHEHTUPOBAH HA OCBOCHUE
OOyYalOIIMMUCS CHCTEMbl IE€PBOHAYAIBHBIX TMOHATHM XHMHUHM, OCHOB HEOPraHMYECKOU
XUMHU U HEKOTOPBIX OTAECIbHBIX 3HAUMMBbIX ITOHATUN OPraHUYECKON XUMUHU.

CrpykTypa cofep:kaHusi MPOrpaMMbl IO XUMUU C(POPMHUPOBAHA HA OCHOBE CUCTEMHOIO
noaxonaa k €€ uzydeHuro. Coaep:kaHue CKIaJAbIBAETCSA U3 CUCTEMBI MOHATUN O XUMUYECKOM
AJIEMEHTE U BEIIECTBE W CUCTEMbl MOHATHM O XUMHUYECKON peakiuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OPraHU30BaHbI 110 IPUHILIMUITY ITOCIEA0BATEIBHOIO PA3BUTUS 3HAHUM HA OCHOBE
TEOPETUUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

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

— Ilepuognueckoro 3akona J[. 1. MeHnieneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TIpeICTaBIEeHU 00 JCKTPOIUTHIECKOMN AUCCOITUAIINN BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHMS pacCMaTPUBAKOTCA HA OCHOBE SMIMUPUYECKHU IOJYYEHHBIX W
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJICIOBATENIHHO OT OJHOTO YPOBHS K JPYrOMYy,
BBITIONTHSS (DYHKIIMM OOBSICHEHUS W MTPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS U BO3MOKHOCTEH
MPAKTUYECKOTrO MIPUMEHEHUS U MOTYYEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHHE MPOTrpaMMBI IO XHUMHHU CIOCOOCTBYET (DOPMHUPOBAHUIO TPEACTABICHUS O
XUMHUYECKOW COCTAaBIIAIOLICH HAYYHOW KApPTUHBI MUpPa B JIOTUKE €€ CUCTEMHOW IPUPOJIBI,
LIEHHOCTHOI'O OTHOILICHUS K HAYYHOMY 3HAaHWIO U METOJaM IMO3HaHUS B Hayke. M3yueHue
XUMUM TPOUCXOJIUT C MPUBJICUCHHEM 3HAHUW U3 paHEe U3YyYCHHBIX YU4E€OHBIX MPEIMETOB:
«Oxpyxatouuit Mupy, «buonorus. 5—7 kimaccel» U «Pusnka. 7 Kimacey.

[Ipyu M3ydyeHun XMMHUH MPOUCXOIUT (POPMUPOBAHUE 3HAHU OCHOB XMMHUYECKON HAayKH
KaK 00JIaCTU COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUYECKON ESATeIbHOCTH YEIOBEeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KYJbTYpHL. 3ajlaua ydeOHOro mpeameTa COCTOUT B
(GbOpMHUPOBAHUN CUCTEMbI XMMUYECKUX 3HAHUN — Ba)XXKHEHITUX (HaKTOB, MMOHATHUM, 3aKOHOB U
TEOPETUUYECKUX TIOJIOKCHHM, JTOCTYIMHBIX OOOOIEHNH MHPOBO33PEHUYECKOTO XapakTepa,
A3bIKa HAyKH, B MPUOOIIEHUU K HAYYHBIM METOJIaM MO3HAHUS MPH M3yYEHUU BEILECTB U
XUMUYECKUX PEaKIuid, B (OPMUPOBAHWM W PA3BUTHH TO3HABATEIBHBIX YMEHUUW H UX
OpUMEHEHUU B Yy4yeOHO-TIO3HABATEIbHOW M Y4eOHO-UCCIIEOBATEIbCKONW JIESITeIbHOCTH,
OCBOCHUH TIPaBUJI 0€30MACHOI0 0OpaIeHUs C BEIIECTBAMU B MOBCETHEBHOMN KU3HHU.

[Ipu M3yyeHUH XUMUU HAa YPOBHE OCHOBHOrO 0OIIET0 00pa30BaHMs BaKHOE 3HAUCHUE
IpPUOOPETN TaKue 1EIH, Kak:

—  (opMupoBaHHE€  HMHTEIUIEKTyaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHITHIO PEHICHUH, CIIOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSIIOLIUMCS YCIIOBUSM KU3HU;

— HalpaBJIEHHOCTh OOYy4YEHHUsSI Ha CHCTEMaTUYeCKOE MPUOOIIEHUE OO0YyJaromMXCcsl K
CaMOCTOATEIBHOM  [MO3HABATEJIBbHOW  JIESITEIBbHOCTH, HAyYHBIM METOAAM ITO3HaHW,
(bOopMUPYIOIIMM MOTHUBAILIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— obecrnieyeHne yCIIOBUN, CIOCOOCTBYIOIIMX MPHOOPETCHHIO OOYYaIOIMIUMHUCS OMBITA
Pa3HOOOPa3HOM JIESITEIILHOCTH, TTIO3HAHUS U CAMOTO3HAHUS, KJIFOUEBBIX HABBIKOB (KJIFOUEB bIX
KOMITETEHIIMI ), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE ISl Pa3JINYHbBIX BUIOB JACATEIHHOCTH;



— ¢dopMupoBanue o0mel (HYHKIMOHATLHON M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B
TOM YHUCJIE YMEHHI OOBSCHATh M OLEHUBATh SIBJICHHS OKPY)KAIOIIEro MHpa, HCIIONb3Ys
3HAHMS U OIIBIT, MOJTYYEHHbIE IPU U3YUEHUU XUMUHU, IPUMEHSTh UX MIPU PEIICHUH MTPOOJIeM
B IIOBCETHEBHOM KU3HU U TPYAOBOU JEATENBHOCTH;

— (opMupoBaHue y oOydyarOlUXCsl TYMaHUCTHMYECKHUX OTHOIIECHUN, IMOHMUMAaHMUS
LEHHOCTH XMMHUYECKUX 3HaHUU JIs1 BBIPAOOTKH SKOJIOTMUYECKH 1EIeCO00Pa3HOro MOBEIECHUS
B OBITY M TPYAOBOM AESITEIBLHOCTU B IIENIIX COXPAHEHUS CBOETO 3/I0POBbS U OKPYXKarollei
MIPUPOJHOM CPENBL;

— Ppa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAaHMIO HA OCHOBE YCBOEHHUS OOIIEYEIOBEUYECKHX IIEHHOCTEH, T'OTOBHOCTH K
OCO3HAaHHOMY BBIOOPY TPOQUIIS U HAMIPABICHHOCTH JAJIbHEHIIIEro 00yueHuUs.

OO1ee YrcIo YacoB, OTBEAEHHBIX JIJIs U3yUeHUsI XUMUH B 9 Kiacce — 68 vacoB (2 yaca
B HEJIEIIO).



COJEP KXAHUE OBYUYEHUA

9 KVIACC

BemecTBo 1 XuMHYecKas peakuust

Ilepuonnueckuit 3akoH. llepuomuueckas cucremMa xumuueckux diemeHtoB [[. WM.
MenpneneeBa. CTpoeHuE aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUH CBOWCTB XUMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOIOB, KW, KaJbLUsi U UX COCIMHEHUI B COOTBETCTBHUM C
ITOJIOKEHUEM DJIEMEHTOB B [leprognyeckoi cucrtemMe U CTPOEHUEM X aTOMOB.

CrpoeHue BeliecTBa: BUAbI XUMHUYECKOM CBS3U. THIBI KPUCTALUIMYECKHUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U BHAA XUMHUYECKOU
CBA3U.

Knaccuduxaiuss 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XMMUYECKUE CBOMCTBA
BEILECTB, OTHOCAILIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX COEAUHEHUN, T€HETUYECKast
CBSI3b HEOPTAHMYECKHUX BEILIECTB.

Knaccuduxarmss XMMHYECKHX peakiuid IO pa3inyHbIM MpH3HAKaM ([0 YHUCIy |
COCTaBy Yy4YacCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIUIOBOMY 3(P(EeKTy, MO HU3MEHEHHIO
CTETICHEH OKHUCIICHUS XHMHYECKHUX DJJEMEHTOB, MO OOpaTUMOCTH, IO  Y4YacCTHIO
KaTalu3aTropa). JK30- U SHIOTEPMUUECKUE PEaKIUU, TEPMOXUMUUYECKUE YPABHEHUS.

[TonsiTue 0 ckopocTH XUMHUYeCKOM peakuuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHATHE O TOMOIreHHBIX M IeTepOreHHbIX peakuusax. [loHsaTue o
karanuse. l[loHsTHEe O XHMMHYECKOM paBHOBecHH. (DakToppl, BIMSIOIIME HAa CKOPOCTh
XUMHUYECKON peakIK U MOJO0KEHNE XUMUYECKOTO paBHOBECHS.

OKHCAUTETHHO-BOCCTAHOBUTENBHBIE PEAKIIMM, 3JIEKTPOHHBIA OanaHC OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHOW peakiuu. COCTaBIEHUE YPABHEHUI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii C UCIOJIb30BaHUEM METO/Ia SJIEKTPOHHOr0 OanaHca.

Teopust 2IEKTPOIUTHUYECKON JAMCCOUMALMU. OJIEKTPOJIUTBI M HEDJIEKTPOJIUTHL
KaTtnonsl, aHnoHbl. MeXaHU3M THCCOUMALIMU BEUIECTB C PANIMYHBIMU BUJAMU XUMUYECKOU
csi3u. Crenens aucconuanuu. CUIbHBIE U CIIa0bI€ 3JEKTPOJIUTHL.

Peakiiuu nonHoro oomMeHa. Y ciioBusi IpoTeKaHUs peakiuii HOHHOTO OOMEHa, TIOJIHbIE U
COKpaILEHHbIE MOHHBIE ypaBHEHHUs peakuuidi. CBOMCTBA KUCIOT, OCHOBAaHUM U COJIEH B CBETE
MIPEICTABICHUA 00 3JIEKTPOJIMTUYECKON Auccounanuy. KauecTBeHHbIE peaklUd HAa HOHBI.
[TonsTHe 0 TUapOIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C MOJEJSIMU KPUCTAUIMYECKUX PEHIETOK HEOPTaHMYECKUX BEIIECTB —
METAJUIOB U HeMeTauioB (TpaduTta M anMasza), CIOXKHBIX BEIIECTB (XJOpUIa HaTpus),
UCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTHM XMMHMYECKOW PEAKIMH OT BO3JEUCTBHS PA3IUYHBIX
(akTOpOB,  HCCIEIOBAaHUE  AJIEKTPOIPOBOJHOCTH  PAcTBOPOB  BEILIECTB,  Ipolecca
JUCCOLIMALIMM KHUCIJIOT, LIEN0Yel U cojiel (BO3MOXKHO HMCIOJb30BAHUE BUJIEO MATEPHAIIOB),
MPOBEICHNUE OMBITOB, WUTIOCTPUPYIOLIUX MPU3HAKHA MPOTEKAHUS peaKkUUid MOHHOro oOMeHa
(oOpa3zoBaHmMe oOcajka, BbIJICJICHHE ra3a, 00pa30BaHUE BOJIbl), OMBITOB, WLIHOCTPUPYIOIIUX
IIPUMEPBI OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKUUN (TOPEHHE, PEAKLUUU Pa3JI0KECHHUS,



COCIMHEHN), pAaclHO3HABaHUE HEOPraHMYECKHX BEIIECTB C IMOMOIIBI KayeCTBEHHBIX
peaxiuii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertaubl n X coeIMHEHUSs

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOECHMSI aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CTpoeHne M (pU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XVWMHUYECKHE CBOMCTBAa Ha MpUMeEpe XJopa (B3aUMOJEHCTBUE C METAJUIaMH, HEMEeTalllaMu,
menoyamu). XnopoBojgopona. ComnsiHas KHUCIIOTa, XWMHYECKHE CBOMCTBA, IIOJIyd€HHE,
IIpUMEHeHue. [lelicTBue XJopa M XJOPOBOAOPOJA HAa OpPraHM3M 4YeloBeKa. Baxnenmue
XJIOPUJIBI M X HAXOXKIEHUE B IPUPOIE.

OO6mas xapaktepuctuka 3jeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U PU3NYECKue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPOJa W Cepbl. AJUIOTPONHBIE MOIU(DUKAIMKM KUCIOpOAa M Cepbl. XUMHUYECKHE
cBoiicTBa cepbl. CepoBOIOPO, CTpoeHue, GU3NUEeCKHe U XUMHYECKHe CBOMCTBA. OKCHUIBI
Ceppl Kak TMPEACTABUTEIM KHUCIOTHBIX OKcuaoB. CepHas kucinora, ¢Qusnueckue Hu
XMMHUYECKHE CBOWCTBa (0OIIME Kak MpPEACTaBUTENs Kiacca KHUCIOT M CHelU(pUYECKHE).
XVMMHUYECKHE pEeaKkilnH, JeKallie B OCHOBE IMPOMBIIUIEHHOTO CIIOCO0a MOJYy4YEeHUsI CEPHOM
KkHucIoThl. [IpumMenenune cepHoi KuciaoThel. Coli CepHON KUCIOThI, KAYECTBEHHAsI pEaKlMsl Ha
cyiabdar-uoH. HaxoxneHnue cepbl U €€ COeIMHEHUN B IpUpoJe. XUMHUUECKOE 3arpsA3HEHHUE
OKpYXarouiel cpenbl COCIMHEHUSIMU cepbl (KUCIOTHBIE IOXKIW, 3arps3HEHUE BO3JyXa H
BOZI0OEMOB), CIIOCOOBI €0 MPEeAOTBPAIICHUSI.

OO6mas xapaktepuctuka 3meMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUS. A30T, paclpOCTpaHEHHE B MpHUpoAe, (U3MUecKkue M
XxuMHueckue cBoiictBa. KpyroBopor a3zora B mnpupoge. AMMHaK, ero (usnueckue u
XUMHUYECKHUE CBOMCTBa, MoiydeHue U mnpumeHeHue. Coimu amMMOHHs, UX (U3HYECKUE U
XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiusi Ha MOHbI aMMOHUA. A30THas
KHCJIOTa, €€ MoydeHue, Gpu3nueckue U XMMHUECKHe CBOMCTBa (00ILIME KaK MpeICcTaBUTEINS
KJ1acca KHUCIIOT U crienuduueckue). Mcnoib30BaHUE HUTPATOB U COJIE aMMOHUSI B KaU€CTBE
MUHEPATIbHBIX yAO0OpeHnd. XUMHUUYECKOe 3arpsi3HEHUE OKPYKAIOUIeH Cpeibl COeTUHEHUSIMU
a3oTa (KUCJIOTHBIE JOXIHW, 3arpsi3HEHHWE BO3Ayxa, NouBbl u BojxoémoB). Docdop,
aloTponHbeie Moaudukanuu ¢Gocdopa, (uzmyeckue MW XUMHUECKHE CBoicTBa. OKCUA
dochopa (V) u dochopnas kucnora, pusnueckne U XUMUYECKUE CBOWCTBA, MOJyUCHHE.
Hcnonb3oBanue ¢pocdaToB B KaueCTBE MUHEPATbHBIX yI0OPEHUN.

OOmas xapakrepuctuka 371eMeHTOB |VA-rpymnmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTEpHbIE  CTENEHU  OKUCIEHHUS.  YIJepoi,  auIOTpONHbIE  MOAM(UKALUH,
pacnpocTpaHeHMEe B Tpupoae, (U3HYECKME W XUMHUYECKHE CBOMCTBAa. AcopOrus.
Kpyrosopor yriaepoga B mnpupone. Okcuasl yriepona, ux (U3NYECKUEe U XUMHYECKUE
CBOWCTBA, JIEWCTBHE HA YKUBBIE OPraHU3MBbI, MOJYYEHHE U IPUMEHEHHE. DKOJOTMYECKHE
nmpoOJieMbl, CBs3aHHbIe ¢ OkcuaoMm yriepoaa (IV), rumoreza rio0ambHOrO MOTEIICHUS
KJIMMaTta, TapHUKOBBIA d(pdexT. YrompHas kuciotra u e€ comud, uxX (Quudyeckue u
XUMUYECKHE CBOMCTBA, MOJIyueHHEe M npuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAr-
nonbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IMCTBE.



[lepBoHavanpHbIe MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIMHEHUSAX YIiiepoja
(MeTaH, 3TaH, STUJICH, AalleTWJICH, ATaHOJ, TIUUEPHUH, YKCyCHas kuciota). llpuponnbie
MCTOYHHUKHU YII€BOAOPOJIOB (Yrojib, IPUPOAHBIA ra3, HEPTh), IPOAYKTHl HX MEepepadOTKH
(6eH3uH), UX pOib B OBITY W NPOMBINUICHHOCTH. [loHSATHE O OMOJIOrMYECKH Ba)KHBIX
BEIIECTBAX: KHUpax, Oenkax, yrieBoJax — M MX POJM B >KU3HMU yesoBeka. MaTepuanbHoe
€MHCTBO OPraHUYeCKUX U HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero Qusnyeckne M XUMHYECKHE CBOWCTBA, MOJYYCHUE U TMPUMEHEHUE.
Coenunenust kpemHus B npupoje. OOmue mnpeacraBieHus o0 okcuae kpemaus (IV) u
KpeMHUEeBOM kuciore. CHUIIMKATBl, WX MCIOJIb30BAHUE B OBITY, B IPOMBIIUICHHOCTH.
Baxkneiiimme crpouTenbHbIE MaTepualbl: KepaMUKa, CTEKIIO, IIEMEHT, OETOH, JKeJIe300€TOH.
[IpoGnembl 6Ge30macHOrO MCIHOJIb30BAHUSl CTPOUTENbHBIX MaTEpUaIOB B TOBCEIHEBHOM
AKU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHUEe OO0pas3loB HEOPraHWYECKUX BEIISCTB, CBOMCTB COJITHOH KHCJIOTHI,
MIPOBEJICHNE KAaYECTBEHHBIX pPEaKUWA Ha XJIOPHA-HOHbI W HAOJIOJEHHE NPU3HAKOB HUX
POTEKAHUSI, OMBITHI, OTpaXkarolue GU3NYECKUEe U XUMUYECKHE CBOMCTBA TaJlOT€HOB M UX
COE€IMHEHNU (BO3MOYKHO HCIOJIb30BAHUE BUJEOMATEpPUAJIOB), O3HAKOMJIEHHE C oOpa3uamu
XJIOpPUAOB (TAJIOr€HUJIOB), O3HAKOMJIEHHME C oOpa3laMu cepbl M €€ COECIUHEHUSIMU
(BO3MOYKHO HCIIOJIb30BAaHUE BUIEOMATEPUAJIOB), HAONIOJEHHE Tpouecca OOYIJIMBAHUS
caxapa NOJ JEHCTBUEM KOHILICHTPUPOBAHHOW CEPHOM KHUCIOTHI, M3YYEHHE XUMHUYECKHUX
CBOMCTB pa30aBJICHHON CEpHOM KUCIOTHI, MPOBEACHUE KAUECTBEHHON peakinu Ha Cyiabdar-
MOH M HaOJI0/IeHHE MpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHUE C (PU3MUYECKUMU CBOMCTBAMHU
azota, Qochopa M UX COECAUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB),
oOpasiamMu a30THBIX U (ochHOpHBIX yIOOpEeHUH, MoTydeHrne, coOupaHue, paclio3HaBaHUE U
U3Y4YeHHE CBOMCTB aMMMHaKa, MPOBEJCHHE KAuE€CTBEHHBIX pEaKlIHMil Ha MOH aMMOHUS H
¢dochaT-moH U M3ydeHHe NMPU3HAKOB UX MPOTEKAHUS, B3aUMOIEHCTBUE KOHIIEHTPUPOBAHHOM
a30THOM KHUCIOTBI C MeAbI0 (BO3MOXKHO HCIOJb30BAHUE BHUIECOMATEPUATIOB), HU3y4YEHHE
Mojzielell KpUCTATMYECKHX pemEToK anMasa, rpadura, ¢yiepeHa, O3HAKOMIIEHHE C
IPOLECCOM aJICOPOIMU PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOHCTBOM
POTUBOTa3a, MoJy4eHue, coOupaHue, pacrno3HaBaHHE W M3YyYEHHE CBOMCTB YIJIEKHCIIOTO
ra3a, MpPOBEJACHUE KAYECTBEHHBIX pEaKUWi Ha KapOOHAT M CUJIMKAT-WOHbI U HW3y4YEHUE
INPU3HAKOB MX MPOTEKaHUs, O3HAKOMIIEHUE C MPOAYKLIHMEN CHIMKATHON MPOMBIIUICHHOCTH,
pelIeHHEe SKCIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «BakHelne HeMeTaibl U UX COETUHEHUS.

Meta/iibl 1 MIX COeAMHEHUSA

OO0mass xapakTepUCTUKA XMUMHUYECKHUX BJIEMEHTOB — METAUIOB HAa OCHOBAHHHM HUX
nonoxeHust B llepuogmueckorn cucreme xumuueckux sneMeHtoB JI. M. Menneneesa u
cTpoeHus: aroMoB. CTpoeHHME METauIoB. MeTaMyeckas CBA3b M METaUIMYecKas
KPUCTAJUIMYECKAsT PEMIETKA. DJIEKTPOXUMUYECKUN Pl HANPSHKEHU MeTauioB. PU3nyecKue
U XMMHYecKHe cBOicTBa MeTaiioB. OO6mme crnocoObl monydeHus meTtayuioB. llonstue o
KOPpPO3UH METaNIOB, OCHOBHBIE CIOCOOBI 3aIUTHI UX OT Koppo3uu. CiuiaBel (CTajib, YyryH,
JTIOpATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B ObITY ¥ IPOMBIIIJIEHHOCTH.



[Ilenounsle MeTaiuIbl: TTONOKEHUE B [lepnoanueckon cucTreMe XMMUYECKUX JIEMEHTOB
J. . MeHnneneeBa, CTpOEHHME HX aTOMOB, HaxoxaeHue B mnpupoxae. duznueckue u
XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusa U Kainus). OKCUIbI U THUAPOKCUABI HATpUSl U
kanus. [[puMeHeHne mEen0YHbIX METAIIOB U KX COCTMHEHUM.

IIlenoyHo3eMenbHBIE METAUIBI MAarHuii U KabUui: mnojoxkeHue B llepuonnueckoi
cucteme xuMmuueckux sneMeHToB [. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HAXOXKIEHUE B
npupone. Pusnyeckue M XUMHUYECKME CBOWCTBA MarHus W Kaublusd. Baxheunmue
COCIMHEHUs Kaiublusl (OKCHA, TUAPOKCUI, coiu). JKECTKOCTh BOJIBI U CHOCOOBI €€
yCTpaHEHHS.

Amomununii: nonoxenue B Ilepuoamyeckoi cucteme xumuueckux sneMentoB [[. H.
MenpaeneeBa, CTpOCHHME aroMa, HaxokaeHue B mnpupoje. Du3Myeckue M XUMHUYECKHUE
CBOMCTBA aMFOMUHUSA. AM(POTEPHBIC CBOWCTBA OKCHIA ¥ THIPOKCUIA AITFOMUHUA.

Kenezo: monoxkenue B Ilepuonnueckord cucrteMe XuMu4eckux siaemeHToB JI. H.
MenpaeneeBa, CTpOCHHME aTOMa, HAXOXJIE€HUE B mpupoge. PuU3NUecKue U XUMHYECKHE
cBoiicTBa xene3za. Okcunbl, rugpokcuasl u conu sxkenesa (Il) m xenesza (Il1), ux cocras,
CBOMCTBA U MOJIyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C OOpasllaMM METalIOB M CIUIaBOB, MX (PU3UYECKHUMHU CBOMCTBaMH,
M3y4YEHUE PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO UCIIOJIL30BaHUE BUACOMATEPUATIOR),
OCOOEHHOCTEW B3aMMOJICUCTBUSL OKCHJA KaJlbIUsi W HATpuUsi C BOJOM (BO3MOXKHO
UCIIOJIb30BAHUE BHJIEOMATEPUANIOB), HCCIICIOBAHUE CBOMCTB XKECTKOW BOJBI, IpoIEcca
rOpeHust kejie3a B KUCIOpoAe (BO3MOXKHO HCIIOIb30BAHUE BUJIEOMATEpPUAIIOB), MIPU3HAKOB
POTEKAHUS KAYECTBEHHBIX PEAaKI[Mii HA MOHBI: MArHUs, KAJIbLIMS, AIFIOMUAHUS, IIMHKA, Keje3a
(11 u xene3a (111), meau (Il), HaOarOACHKME W ONMKMCAHUE MPOLIECCOB OKPAIIMBAHUS IJIAMCHH
MOHAMU HATpHUsA, KaIus U Kalblusg (BO3MOXHO MCIOJb30BAHUE BHJICOMATEPUAIOB),
uccienoBanne aM(pOTEPHBIX CBOWCTB THUAPOKCHIIA aTIOMHUHHS W TUJIPOKCHIA IIMHKA,
pElIeHNE SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHeWIlIne METAIUTbI U UX COCAUHEHUS».

XUMHA U OKpPY’KaIOLIas cpeaa

BemectBa wu marepuansl B IIOBCEIHEBHOM KW3HM 4YeJOBeKa. be3omacHoe
UCIIOJIb30BaHME BEIIECTB M XUMHUUECKUX peakiuid B ObITY. [lepBasi momoIib Npu XUMHUYECKUX
0’KOTrax ¥ OTPABJICHUSX.

XUMHYECKOE  3arpsi3HEHHE  OKpyKawlled cpeabl  (MpenenbHas — JOMYyCTHUMAs
KOHIIEHTpaius Beiects, nanee — [IJIK). Posib XxuMuu B perieHun 3K0JI0rHYeCKUX MpooJIeM.

Xumuueckuii IKcnepumenm:

M3y4yeHHUE O0Opas3loB MaTepuagoB (CTEKJIO, CIUIAaBbl METAUIOB, MOJHUMEpPHbBIE
MaTepHabl).

Mesxcnpeomemmnbnie ceazu

Peamm3anus MeXNpeaMETHBIX CBSI3€M IpU  HM3YYEHUM XHUMUA B 9  Kjacce
OCYIIECTBIISIETCS YePe3 MCIIONb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITUH, TaK U
MOHATUH, ABJISIONIUXCA CUCTEMHBIMHU [JII OTIEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O
IUKJIA.



OO1ue ecTecTBEHHO-HAyYHbIE TOHATHSA: HAy4YHBIM (PaKT, TUIOTE3a, 3aKOH, TEOPHS,
aHanmu3, CHHTE3, KiaccuuKkamus, TEepHOANYHOCTh, HAOJIOACHHWE, DKCIICPUMEHT,
MOJICJIMPOBaHNE, W3MEPEHUE, MOJENb, SBICHHE, MapHUKOBBIA 3(P(HEKT, TEXHOIOTHS,
MaTeprabl.

dusmka: marepus, aTroM, D3JEKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKJIH], H3O0TOIIbI,
pPalMOaKTUBHOCTh, MOJEKYJa, SJICKTPUUYECKUN 3apsif, MPOBOJHUKH, TIOIYITPOBOJIHUKH,
IUDJIEKTPUKH, (POTORJIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEILIECTBA, Ias,
pacTBOp, PacTBOPHUMOCTH, KPHUCTAJUIMYECKas pEHIETKa, CIIaBbl, (PU3MYECKHe BETMYMHEI,
€IMHUIIBI U3MEPEHHs, KOCMUUECKOE MMPOCTPAHCTBO, TUTaHETHI, 3BE3/1b1, COIHIIE.

buonorus: porocunTes, npixanue, 6uocdepa, sKocucTeMa, MUHEpaIbHbIE yI00peHNUs,
MUKPOAIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJbI, TOJE3HbIE
MCKOITaeMbI€, TOTUTUBO, BOJIHBIE PECYPCHI.



HHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS ITPOI'PAMMBI

JIMUHOCTHBLIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI IMPOrpPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMUs
JIOCTUTAIOTCA B XoJle OOy4YeHHsT XMMHU B €IUHCTBE Y4eOHOM U BOCIHUTATEIHHOM
NEATeTbHOCTH B COOTBETCTBUHU C TPATUIMOHHBIMH POCCUMUCKUMHU COIUOKYIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMU I[EHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMAMH
MOBEJICHUSI M CIOCOOCTBYIOT MPOIECCaM CaMOMO3HAHUSI, CAMOPA3BUTHS U COLUAIIM3AIUN
00 yJaromIuXcHl.

JIM9HOCTHBIE PE3yJAbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTUBHBIX [ICHHOCTHBIX OPUEHTAIIMHN U pacIIMpEHUE ONbITa ACATEIHLHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YaCTH:

1)IaTpuoTHYECKOro BOCIIMTAHUA:

IIEHHOCTHOT'O OTHOILIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HAacCJICJANI0, MOHUMAaHUSI 3HAYCHHUS XUMUYECKOW HAyKW B JKU3HU COBPEMEHHOI O
00IIEeCTBa, CIIOCOOHOCTHU BIIAJIETh JOCTOBEPHOU MHPOpPMaLIUEH O MEPETOBBIX JOCTUKEHUAX U
OTKPBITUSIX MUPOBOHN M OTEUYECTBEHHON XUMUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
yCTPOICTBE MUpa U 00IIECTBA;

2)rpakIaHCKOr0 BOCIIUTAHUSA:

MPEACTABIEHUS O COLMAIbHBIX HOPMAax WM MPaBUJIaX MEXKJIMYHOCTHBIX OTHOUIEHUW B
KOJJIEKTUBE, = KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTM B  OOIECTBEHHO  TIOJIC3HOM,
y4eOHOHUCCIIEIOBATEILCKON, TBOPUECKONM M JAPYrUX BHAAX AEATEILHOCTH, TOTOBHOCTU K
pazHoo0pa3HON COBMECTHOM NIEATETLHOCTH TMPH BBITOJHEHUM Y4EOHBIX, MMO3HABATEIbHBIX
3a/lay, BBHITIOJIHCHUHW XUMHUYECKUX OKCIIEPUMEHTOB, CO3JlaHMU Y4EOHBIX MPOCKTOB,
CTpeMJICHUSI K B3aMMOIIOHMMAHUIO ¥ B3aUMONOMOIIM B TMPOIECCe JTOW ydeOHOU
NEATETbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE IMOBEICHHE M MOCTYNKH CBOMX TOBapHUIIEH C
NO3WLIMY HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUN MMOCTYIIKOB;

3)LIeHHOCTH HAYYHOI O MO3HAHUSA

MHUPOBO33PEHUYECKHE TMPEACTABICHUS O BEUIECTBE M XUMHUYECKOW pEaKUuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABIISIONIUE OCHOBY JIJIsi
MOHMMAaHUsl CYIIHOCTM HAyYHOM KapTUHBI MHpa, NPEACTaBiIeHUsS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS TPHUPOABI, B3aUMOCBS3SX YEIOBEKA C MPUPOIHOW CPEAOH, O
POJIM XUMUH B TTIO3HAHUM ITUX 3aKOHOMEPHOCTEH;

MMO3HABATEIbHBIE MOTHBBI, HAllPaBJICHHBIC HA MOJYYE€HHE HOBBIX 3HAHHWI 0 XUMHH,
HeoOXoauMble sl OOBbSICHEHUS HaOJII0aeMBbIX MPOIECCOB M SIBIICHUM, MO3HABATEIbHOM,
MH(OPMAIIMOHHON M YMTATEIhCKON KYJbTYPhl, B TOM YMCIE HABBIKOB CAMOCTOSITEIHHOM
paboThl ¢ y4eOHBIMU TEKCTaMHU, CIPABOYHOM JMTEPATypPOM, MOCTYMHBIMU TEXHUYECKHUMU
cpencTBaMu HH(GOPMAIMOHHBIX TEXHOJIOTU;

WHTEpEC K 00YyYEHUIO U MO3HAHMIO, JIFOOO3HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000Opa30BaHUI0, TMPOEKTHOM W UCCIEAOBATEIBCKON JEATeIBbHOCTH, K OCO3HAHHOMY
BBIOOPY HANIPaBJICHHOCTU U YPOBHS O0Oy4YEHUS B JTaJIbHEHIIIEM;

4)(popMupoBaHNs KyJIbTYPbI 310POBbA:



OCO3HAHUE IIEHHOCTH »KW3HU, OTBETCTBEHHOIO OTHOIIECHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3JI0pPOBBI 00pa3 >KW3HU, OCO3HAHUE TMOCIEIACTBUN W HEMpPUSTHE BPEAHBIX
NpuBbIYEK (YyNOTpeOJICHUS AJIKOTOJIsl, HAPKOTUKOB, KYpPEeHHSs1), HEOOXOAMMOCTH COOJIIOACHUS
npaBujl 6€30MaCHOCTH MPU OOpAIllCHUH C XMMHYECKUMH BEIIECTBAMU B OBITY U pealibHOU
KU3HU;

S)Tpya0BOro BOCIIUTAHMSA:

WHTEpPEC K TMPAKTUYECKOMY H3Yy4YEHUI0 Tmpodeccuii U Tpyda pa3IdyHOrO poja,
YBOXEHHUE K TPYAy U pe3yiabTaTaMm TPYAOBOM NESITEIHHOCTH, B TOM YKCJIE Ha OCHOBE
NPUMEHEHHUSI TPEIMETHBIX 3HAHWM 10 XWMHH, OCO3HAHHBIM BBHIOOP WHIWBHAYaJIbHON
TPACKTOPUHU TIPOJOJDKEHUS 00pa30BaHUs C YIETOM JTUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTHU
K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH, yCHENIHOM MpodeccuoHaIbHON
NESTENPHOCTA W Pa3BUTUS HEOOXOAUMBIX YMEHWW, TOTOBHOCTh aJalTHPOBAThCS B
npodeccuoHaNbHOU Cpee;

6)3K0J10rN4ecKoro BOCIIUTAHUSA:

AKOJIOTUYECKHU II€JIeCO00pa3HOe OTHOUIEHHWE K TPHUPOJI€ KaK HCTOYHUKY >KU3HH Ha
3emiie, OCHOBE €€ CYIIECTBOBaHUS, MIOHUMAHKUE IIEHHOCTH 3I0pOBOr0 U Oe30macHoro odpasza
KU3HHU, OTBETCTBEHHOEC OTHOIIECHHE K COOCTBEHHOMY (PU3NUECKOMY M TICHXHYECKOMY
3/I0pOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJICHUS MpaBUiI 0€30MIaCHOTr0 MOBEACHUS MPU PadoTe
C BEIIECTBaMHU, a TAK)KE B CUTYAIUSIX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, MOJydaeMble NMPU U3YUCHUU XUMUH, JJISI pElICHUS
3a7a4, CBSI3aHHBIX C OKPYXKAUIEd NPUPOJHOW CpPENOW, ISl TOBBILMIEHUS YPOBHSA
AKOJIOTMYECKON KyJIbTYphl, OCO3HAHUA TJI00AJBHOrO XapakTepa KOJIOTHYECKUX MpoOsieM U
NyT€l WX PELICHHS MOCPEACTBOM METOAOB XMUMHUHM, HKOJOTMYECKOTO MBIIIJIEHUS, YMEHUS
PYKOBOJICTBOBAThCSl UM B MIO3HABATEILHOM, KOMMYHUKATUBHOM M COLIMAJIbHON MPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe meranpenMeTHBIX pe3yabTaTOB BBIICISIOT 3HAYUMBIE I (DOPMHUpPOBAHUS
MHUPOBO33pPEHUSI OOIIEHAyYHbIE TMOHATUA (3aKOH, TEOpus, MPUHIMUI, TUNOTe3a, (¢aKT,
CUCTEMA, IPOLECC, AKCIEPUMEHT M JIPYroe.), KOTOPbIE HCIOJBb3YIOTCS B €CTECTBEHHO-
HAy4YHBbIX Y4YEOHBIX MpeIMETax W TMO3BOJSIIOT HAa OCHOBE 3HAHMM U3 3TUX MPEAMETOB
dbopMUpOBaTh MpEICTaBICHUE O IEJIOCTHONM HAay4YHOM KapTUHE MHpa, U YHHUBEpPCAIbHBIE
yueOHble JEeMCTBUA (TO3HABATENbHBIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIC), KOTOPHIE
o0OecreynuBaOT (POPMUPOBAHME TOTOBHOCTU K CAMOCTOSITEIIbHOMY IUIAHUPOBAHUIO U
OCYIIECTBICHUIO Y4EOHOU NEATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Ba3oBble joruveckue e cTBUA:

YMEHHUS HCIMOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUSI MpPU OCBOCHUW 3HAHUMU:
pacKpbIBaThb CMBICT XUMHYECKUX TMOHATUM (BBLACIATh HX XapaKTEepHbIE IPU3HAKH,
YCTaHABJIIMBATh B3aUMOCBS3b C JIPYTUMHU TOHATUSIMHU), HCIOJIb30BaTh TMOHATUS IS
OOBSICHEHUS OTACIbHBIX (PAKTOB M SBJICHHWI, BBIOMpPATh OCHOBAHUS W KPUTEPUHU IS
KJIacCU(PUKAIIMU XUMUYECKUX BEIIECTB M XUMHYECKUX PEAKIIUM, YCTaHABIUBATh MPUUYUHHO-
CJICICTBEHHBIC CBS3M MEXKIY OOBEKTaMU H3YUEHHS, CTPOUTH JIOTMUYECKUE PaACCYKIACHUS
(MHIYKTUBHBIC, ETYKTUBHBIC, 10 aHAJIOT'MH ), 1€JIaTh BHIBOJIBI U 3aKIHOYCHHUS;



YMEHUE MPUMEHSTh B MPOIECCE MO3HAHUS MOHATHUS (MIPEIMETHBIE U METAPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, UCIOJIb3yEMbIE B XMMUHU, MPEOOPa30BbIBATH HIUPOKO
MPUMEHSIEMbIE B XUMUU MOJICNIbHBIC TPEACTABICHUS — XUMHUUYECKUUA 3HAK (CHMBOJI
AJIEMEHTa), XUMUYecKas (opMylia U YpaBHEHHE XUMUYECKOM pEaKUud — NpPH pElIeHUH
y4eOHO-TI03HABATENbHBIX 3a/lay, ¢ YYETOM ITHX MOJICIbHBIX MPEACTABICHUMN BBISBISATH U
XapaKTepU30BaTh CYLIECTBEHHbBIE TPU3HAKH U3Y4aeMbIX OOBEKTOB — XUMUYECKUX BELIECTB U
XUMUYECKUX PEaKIIMi, BBISBISATH O0OIIME 3aKOHOMEPHOCTH, MPUUYNHHO-CIIC/ICTBEHHBIC CBA3U
Y IPOTUBOPEUMS B U3y4aE€MbIX MPOLIECCaX U SIBJICHUSX.

Ba3oBrnle ucciienoBarejbLCKHe 1eHCTBYUA .

YMEHHUE UCIOJb30BaTh MOCTABIECHHbBIE BOIPOCHI B KAY€CTBE MHCTPYMEHTA MO3HAHMUS, a
TaK’kK€ B KauyeCTBE OCHOBBHI i (OPMHUPOBAHUS THIOTE3bl MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETEHHE OMbITA MO MJIAHUPOBAHUIO, OPraHU3allUd U MPOBEACHUID YUCHHUUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOII0AaTh 3a XO0M MPOIlecca, CaMOCTOSTEIbHO MTPOrHO3UPOBATh
ero pesyiabTar, (GopMynaHpoBaTh OOOOIICHHMS M BBIBOABI MO pPE3ylbTaTaM MPOBEIEHHOTO
OTIbITA, UCCIICIOBAHUS, COCTABIIATh OTYET O MPOCIAaHHON padoTe.

Pa6ora ¢ undopmanueii:

YMEHHE BBIOMpATh, aHAJIU3UPOBATh U WHTEPHPETUPOBATH HMH(POPMAIIUIO PA3TUYHBIX
BUJIOB U (POPM IPENCTABIICHHUS, MTOJIYYAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJIsIpHAs
JUTEpaTypa XUMHUYECKOTO COJAEpXKaHUsA, CIpaBOUYHbIE NocoOus, pecypcbl MHTepHeTa),
KPUTHUYECKU OIICHUBATH MMPOTUBOPEUMBYIO M HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE NPUMEHSTh Pa3JIMYHbIE METO/IbI M 3aIIPOCHI IPU NTOUCKE U 0TOOpE MH(POpMALIU
U COOTBETCTBYIOIIMX JTAHHBIX, HEOOXOAUMBIX IS BBIMIOJHEHUS YIEOHBIX U MMO3HABATEIbHBIX
3aJa4  OMNpEAENEHHOro TUMNa, MNpUOOpeTeHUue oOmbITa B 00JAaCTH  HMCHOJIb30BAHUS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH, OBJIQJIeHUE KYJIbTYpOH aKTHUBHOTO
WCITOJIb30BAHUS PA3IMYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSATEILHO BHIOMPATh ONTHUMATBHYIO
dbopMy mpeAcTaBieHHs] MHQOpPMAIIMU U WLIIOCTPUPOBATh PEIIaeMble 3a7aul HECIOXKHBIMU
cXeMaMu, AuarpaMMaMi, APYruMu popMamMu rpa@uKu 1 ©X KOMOMHALIUAMUY;

YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh B Ipoliecce yueOHOM M UCCleN0BaTENbCKON
JESATENbHOCTH WHMOPMAIIMI0 O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOrO XO3siCTBA H
TPaHCHOPTa HA COCTOSIHUE OKPYKAIOIIEH PUPOJHON CPEIBL.

KoMMyHHKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

yMEHHUS 3aJlaBaTh BOIPOCH (B XojA€ auayniora ¥ (Wiau) AUCKYCCHHM) MO CYIIECTBY
oOcyxJ1aeMoil TeMbl, (OPMYIMPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMOIHEHUS
NPEIJIOKEHHOM 3a]a4U;

YMEHHSI TPEICTaBISATh IMOJIYYEHHBbIE pE3YyJbTaThl IMO3HABATEILHOW [EATEIbHOCTH B
YCTHBIX W TMHCHBMEHHBIX TEKCTaxX; JeNaTh MPE3CHTAIUI0 Pe3yJbTaTOB BBITOJIHECHUS
XUMHUYECKOTO DJKCIEpUMEHTa (JJadOpaTOpHOTO  OMbITa, J1abopaTOpHOW pabOTHl  TIO
MCCJICZIOBAHUIO CBOMCTB BEIIECTB, YUeOHOIO MPOEKTa);

YMEHHSI y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABaTEIbHOM
U HUCCIEI0OBATENbCKON JEATENbHOCTH TMPU PEHICHUH BO3HUKAIOLIUMX MpOoOJIEeM HAa OCHOBE
yuéra OOIMX HWHTEPECOB W COIVIACOBAHUSA TMO3UIMN (0O0CYXIeHUs, OOMEH MHEHHSIMHU,



«MO3TOBBIE IITYPMbD», KOOPAUHALMS COBMECTHBIX ICHCTBUM, ONPEAECICHHE KPUTEPUEB I1O
OLIEHKE KauecTBa BBIIIOJIHEHHOW pabOThl U APYyTHE).

PerynsiTuBHBIC YHMBeEpcalbHbIe Y4eOHbIe 1eliCTBHUS:

YMEHUE  CAaMOCTOSITEJIBHO  ONPEACIATh  LEIW  JEATEIBHOCTH,  IUIAHUPOBATh,
OCYILECTBJISATb, KOHTPOJIMPOBaTH M TpPH HEOOXOAMMOCTH KOPPEKTHPOBATh  CBOIO
NEeSTENbHOCTh, BBIOMpAaTh HauoOosee H(PPEeKTUBHBIE CMOCOOBI pPEIICHHUS YYEOHBIX H
NIO3HABATEJIbHBIX 3371a4, CAMOCTOSITEIBHO COCTABIIATh WM KOPPEKTUPOBATh MPEJI0KEHHBIN
QITOPUTM JIEWCTBUM MpPU BBINOJHEHUU 3alaHU C Y4ETOM MOJYyYEHUs HOBBIX 3HAHWU 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OLEHUBATH COOTBETCTBUE MOJYYEHHOIO
pe3ynbTrara 3asBICHHOM LENH, YMEHUE HCIOJIb30BaTh W AHAIM3UPOBATH KOHTEKCTHI,
IpeLJIaraéMble B YCIOBUU 3a1aHUM.

INPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yibTATOB IO OCBOEHHUIO O00SA3aTEIBHOTO COJEp)KaHus,
YCTaHOBJIGHHOTO JaHHOW (QenepasbHON pabodeil mporpaMMoi, BBIIEISIOT: OCBOCHHBIC
OOy4alOUMMUCS HAay4dHble 3HAHUSA, YMEHHUS M CHOCOOBI JCHCTBUM, CHEHU(PUUYECKUE IS
OpeaMETHON 00sacTh «XUMUS», BUABI IE€ATEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS, €ro0
MHTEpIIpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHUIO B Pa3IUYHBIX YUYEOHBIX M HOBBIX
CUTYyalHsIX.

K xoH1y 00yueHus B 9 kjacce npeMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh CPOPMUPOBAHHOCTD Y O0YHAIOIIMXCS YMEHUMN:

o pacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX IMOHSATUN: XMMHUYECKUH 3JIEMEHT,
aTOM, MOJIEKYyJla, MOH, KAaTHOH, AaHWOH, IIPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO,
BaJEHTHOCTb, JJIEKTPOOTPULATENBHOCTb, CTENEHb OKHUCIEHHUS, XHMHYECKas peakius,
XUMUYECKasi CBfA3b, TEIUIOBOW A((EKT peakiuu, MOjb, MOJSIPHBIA O0BEM, pacTBOD,
ANEKTPOJUTHI, HEJJIEKTPOJIUTHI, DSJEKTPOJUTHYECKAS JUCCOLMALMS, PEAKIHH WOHHOIO
oOMEHa, KaTaau3aTop, XMMHUYECKOE DPAaBHOBECHE, OOpaTMMble M HEOOpAaTUMBbIE PpEaKIIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIMH, OKHCIHUTEIb, BOCCTAHOBUTEND, OKHUCICHHE U
BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(POTEPHOCTb, XUMUYECKasI CBA3b (KOBAJEHTHAs, MOHHAs,
METAJUINYECKas), KPUCTAIIMYECKas pelIETKa, KOppO3Usl METalIOB, CIUIABbI, CKOPOCTb
XUMHAYECKOW peaKkuuu, peaenbHo ponyctuMas konuenrpanus [1JIK Bemecrsa;

o WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX NOHATUN U NPUMEHATH
STHU NOHATHS NPU ONUCAHUU BEUIECTB U UX MTPEBPALLECHUI;

o UCIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY JJI COCTaBJeHUs (OPMYI BEILIECTB U
YpaBHEHUN XUMHUYECKUX PEAKIIHIA;

o ONpEAEIIATh BAJEHTHOCTb M CTENEHb OKUCIEHUS XMMHYECKUX 3JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO0 COCTaBa, NPUHAMIEKHOCTh BEUIECTB K ONPEICIEHHOMY KIAcCy
COEAMHEHUH 110 popMysiam, BUJI XUMUYECKOM CBSI3H (KOBAJICHTHAsI, HIOHHAsI, METaJLINYeCKasi)
B HEOPraHMYECKUX COEIMHEHMSX, 3apsA] MOHA MO XUMUYECKON (hopMyre, XxapakTep cpelibl B
BOJHBIX PACTBOPAaX HEOPraHWYECKUX COEAMHEHWH, THUIl KPUCTAUIMYECKOW PpEETKA
KOHKPETHOT'O BEIIECTBA;

. packpeiBaTh cMmbica llepuonmueckoro 3akoHa J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAaHHWE: ONHCHIBATh W XapaKTepU30BaTh TaOIM4YHYIO (OpMy
[leproguyeckoil CUCTEMBl XMMHYECKHMX DJIEMEHTOB: pa3jinyaTh TMOHATUS «TJIAaBHA
noarpymnmna (A-rpynma)» u «mnob6ounas mnoarpymnma (b-rpymma)», maneie u  Oonbmive



MEPUOJbI, COOTHOCUTh OOO3HAYEHUs, KOTOpPHIE HMMEIOTCA B MEPHUOJUYECKON Taldauue, C
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XUMHYECKUX AJIEMEHTOB (COCTaB U 3apsij
A1pa, 00IIee YUCIIO NEKTPOHOB U PACHPEEICHUE UX MO IIEKTPOHHBIM CJIOSIM), OOBACHATH
o0uue 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB 3JIEMEHTOB M MX COCJMHEHUU B Ipenenax
MaJIbIX MIEPUOJIOB U IVIABHBIX MOArPYIII C YYETOM CTPOEHUS UX aTOMOB;

o KJIaCCU(UUIHUPOBATh XMMHUYECKHE SJEMEHThl, HEOPraHMYECKUE BEIIECTBA,
XUMUYECKHME peakluu (110 YUCIAYy M COCTaBy YYaCTBYIOIIMX B PEAKIMH BELIECTB, IO
TerI0BOMY 2P (DHEKTY, MO0 U3MEHEHUIO CTETICHEN OKUCIEHUSI XUMUYECKUX DJIEMEHTOB);

o XapaKTepru30BaTh (OMUCKHIBATH) OOIIME U CIeU(DUIECKIE XUMUIECKHE CBOMCTBA
IPOCTBIX M CJIOKHBIX BEIECTB, MOATBEPXKIAasi ONHUCAHUE MPUMEpPaMU MOJEKYISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMA;

o COCTaBJISITh YPaBHEHUS 3JIEKTPOJIIMTUYECKON JUCCOLMALMM KUCIOT, IIEI0Yel U
COJICH, MOJIHBIE U COKpAIEHHBIC YPAaBHEHUSI pEaKIIuii HOHHOTO 0OMEeHa, YpaBHEHUS peaKkln,
MOATBEPKAAIONINX CYIIECTBOBAHUE T'€HETHYECKOW CBSA3U MEXYy BELIECTBAMH PA3IUYHBIX
KJIACCOB;

L PACKPbLIBATH CYIIHOCTDb OKHCINTCIIBHO-BOCCTAHOBUTCIILHBIX pCaKHI/Iﬁ
IMOCPCACTBOM COCTABJICHUA 3JICKTPOHHOI'O OaraHca dTux peaKHHﬁ;

L IIPOrHO3HUPOBATb CBOMCTBA BCHICCTB B 3aBUCHMOCTH OT HX CTPOCHHU,
BO3MOKHOCTH ITPOTCKAHNA XUMHNYCCKHUX HpeBpaIHCHI/Iﬁ B Pa3JIMIHbIX YCIOBUAX,

L BBIYUCIEITh OTHOCHUTCIIbBHYIO MOJICKYJIIPDHYIO B MOJEIPHYIO MACChlI BCIICCTB,

MacCoOBYIO JOJII0 XHMHYECKOro 3JIeMeHTa M0 (opMylie COEIMHEHHs, MAaCCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [10 YPaBHEHUIO XUMUYECKON peaKkIuy;

. cOOMOIaTh TpaBUJIa TIOJIH30BAHUS XWMUYECKOW MOCYHOW U J1a00paTOPHBIM
o0OpyIOBaHMEM, a TaKKe IMpaBuia OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU TIO BBITIOJHEHHUIO JTAOOPATOPHBIX XMMUYECKUX OIBITOB MO MOJYYECHUIO U
coOMpaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOro rasa);

o MPOBOJIUTh PEAKIUU, TMOATBEPIKIAIONINE KAueCTBEHHBIM COCTaB Pa3TUYHBIX
BEIIECTB: PACMO3HABATh ONBITHBIM MYTEM XJIOpU[I-, OpOoMUA-, UOAUA-, KapOoHaT-, (hocdart-,
CHJIMKAT-, CyNb(}ar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHSI U MOHBI U3Y4YE€HHBIX METaJIOB,
HPUCYTCTBYIOLINE B BOJHBIX paCTBOPaX HEOPraHUYECKUX BEILIECTB;

o IPUMEHATh OCHOBHBIE ONEpAIlMM MBICTUTEIbHOW NEATEIbHOCTH — aHaJIU3 U
CHHTE3, CpaBHEHHUE, 0000IIeHre, CUCTEeMAaTU3alNI0, BbISBICHHE MPHUYUHHO-CIIEICTBEHHBIX
CBSI3eH — JIJIsl M3YYEHHUs CBOWCTB BEIIECTB M XUMHMUYECKUX PEAKIUil, ECTECTBEHHO-HAyYHbIC
METO/IbI TIO3HAHUS — HAOMIO/ICHHE, U3MEPEHUE, MOJICIIMPOBAaHNE, SKCIIEPUMEHT (pealbHbINH U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

Ne Koanvecrsoyacos JaexTpoHHbIe (LN POBHIE)
HaumeHnoBaHuepasiei0B U TEMIPOrPaMMbIl
n/n Bcero | Kourpoabhubie | Ilpaktuyeckuep | 00pasoBaTebHbIEPECYPChI
padoThl adoThbI
Pazgeda 1.BemecTBO M XMMHYECKHE PpeaKIMU
11 [ToBTOpEeHue n yriaydieHne 3HaHUN OCHOBHBIX pa3/enoB Kypca 8 5 1 bubmmorexa [IOK
KJlacca https://m.edso00.ru/7f41a636
1.2 | OcHOBHBIE3aKOHOMEPHOCTUXUMUY €CKUX PEAKIIH 4 BH6J_mOTeKa HOK
https://m.edsoo.ru/7f41a636
13 DNeKTponuTUYEeCKas Iucconranus. XuMUYECKHE peakuu B 8 1 1 bu6mmorexa IIOK
pacTBopax https://m.edso00.ru/7f41a636
Hroronopaszaeny 17
Paznen 2.HemeTasILI M X cOeTHUHEHUS
21 OO6mast XxapakTepucTiKa XUMU4deckux aeMeHToB VIIA-rpynmsl. 4 1 bubmmoreka [IOK
["anorensl https://m.eds00.ru/7f41a636
29 OO01mas xapakTepucTuka XuMudeckux dneMeHToB VIA-rpymmsl. Cepa 5 bubmmorexa [IOK
U €ECOCIUHEHNUS https://m.edsoo.ru/7f41a636
23 OO01mas XxapakTeprucTUKa XHMHYECKHUX dJIeMeHTOB VA-rpynmsl. A30T, 7 1 bubmmorexa [IOK
dochop 1 ux coequHEHUS https://m.edsoo.ru/7f41a636
24 OO61as xapakTepuCcTUKa XMMHUYECKHUX 3J1eMeHTOB |V A-rpynibl. 8 1 5 bubmmoreka [IOK
Yriaepoa ¥ KpEMHUI U UX COSAUHEHUS https://m.edso00.ru/7f41a636
Wroronopasaeny 25
Pasznena 3.MeTajliIbI 1 X COCUHEHUS
3.1 | O6muecBoiicTBaMeTaIIOB 4 Eggfﬁﬁfgggggﬁ £412636
3.2 | Baxueine MeTalIbl U UX COSHUHEHUS 16 1 2 Egggﬁﬁfgﬁ;ggﬁ 412636
Wroronopasaeny 20
Pa3zjnea 4. Xumus u okpyskamoumas cpeaa
4.1 | BemecTBa 1 MaTepralibl B )KU3HU YEIOBEKA 6 BH6J_IHOTeKa LOK
https://m.edso00.ru/7f41a636
Wroronopasneny 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
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HOYPOYHOE IINTAHUPOBAHHUE

9 KNIACC
N KosmuecrBouacos I 3 N Hcnons3oBanneobopya
° aramsyde JIEKTPOHHbIEU(POBBIEO
Temaypoka Kontpoan | IpakTnu y P P OBaHUA
n/n Bcero HUSA Opa3oBaTeJibHbIEepPeCypChI (ToukapocTa)
HbIEpadoT | eckuepad
bl OThbI
. [lepuonuueckuii 3aKoH. F;[eltglloli[fqecxaﬂ cucreMa . 02.09.2024 Bumiorexa LIOK
K .. a.
XHMH%CU 1IX 9JICMEHTOB CHACIECR https://m.edsoo.ru/00adb59e
Bsonnsiit uactpykrax mo Th.

5 3aKOHOMEPHOCTH B M3MECHECHHUH CBOWCTB 1 06.09.2024 | bubmuoTteka [JOK
XHUMHYECKUX JIEMCHTOB MEPBBIX TPEX MEPUOIOB https://m.edsoo.ru/00adb6b6
Knaccudukanust 1 HomeHKIaTypa 09.09.2024 | bu6mmoTteka [JOK

3 1
HEOPraHUYECKHUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Bunel XuMU4eCcKOl CBSI3U U TUIIBI 1 13.09.2024 | bubimoreka IJOK
KPUCTAUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Bxonnas koHTposibHas pabora Nel mo teme 16.09.2024

5 «IloBTOpEHue u yriy6aeHre 3HaHUH OCHOBHBIX 1 1
paszaenoB Kypca 8 Kiaccay

5 Knaccudukanus XuMAIecKiX peakiuii mo 1 20.09.2024 | bubmmnotexa LIOK
Pas3IMYHBIM MMPH3HAKAM https://m.edsoo.ru/00adbcb0

, EOH)ITI/IG 0 CKOPOCTH XMMHUYECKON PEaKIIUH. . 23.09.2024 BuGmiorexa LIOK

OHSATHE O TOMOTCHHBIX U T'€TEePOT eHHBIX
P https://m.edsoo.ru/00adbe9a
peaKImsIX
I1 . D 27.09.2024
8 | nmone na exopoers uitscexoli a1 | 1 buGmorera LOOK
n P peattt https://m.edsoo.ru/00adc28c
MOJI0’KEHUE XUMUYECKOT'0 PABHOBECHS
9 OKHCIUTETBHO-BOCCTAHOBUTEIbHBIEPEAKIMH 1 30.09.2024 | bubmnotexa LIOK
peard https://m.edsoo.ru/00adcade
Teopust 2IEKTPOTUTHIECKON T CCOLUAITUH. 04.10.2024 | bubmuoteka [IOK

10 1
CHIIbHBIC B CJTA0BIC SJICKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 | MoHHbIeypaBHEHUSIpEAKIINIA 1 07.10.2024 | bubmmoTtexa LIOK
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https://m.edso0.ru/00add448

XHUMHUYECKHE CBOMCTBA KHUCJIOT 1 OCHOBAHUU B

11.10.2024

12 | cBeTe mpeAcTaBiaeHUN 00 AIEKTPOIUTHIECCKOM bubmioteia LIOK
https://m.edsoo.ru/00add5d8
JUCCOIUAIIIT
XUMHUYECKHE CBOWCTBA COJIEH B CBETE 14.10.2024
13 | mpeacTaBieHUt 00 IEKTPOTUTHYECKOM bubmmorexa [OK
https://m.edsoo.ru/00add8b2
JTUCCOITUAITTT
14 | TloHsiTHE O TUAPOIU3ECOIIEH 18.10.2024 | bubmorexa LIOK
https://m.edsoo.ru/00add9d4
15 | O6o0menue U cucTeMaTu3alusI3HaHU I 21.10.2024 | bubmmotexa LIOK
https://m.edsoo.ru/00addd12
16 [Ipaktuueckas padota Ne 1. «Pemenue 25.10.2024 | bubmmoTteka [JOK JlabopaTopHbIitHaOOp
IKCIEPUMEH TAJTbHBIX 3211 https://m.edsoo.ru/00addbfa
KonTtponbHas padora Ne2 o teme 28.10.2024
17 ((3HCII:()Tp0HI/ITIf‘{eCKa}I UCCOLHAIINS. bubmmorexa HOK
https://m.edsoo.ru/00addecO
XUMUYECKHEPEaKIUU B PaCTBOPAX)
18 OO0111ast XapaKTepUCTHKA TrajoreHOB. XMMUYCCKUE 01.11.2024 | bubmuoteka [IOK
CBOICTBa Ha MTPUMeEpPE XJIOpa https://m.edsoo.ru/00addfe2
19 Xnopoonopon. ComnsiHasg KUCIIOTa, XUMHYECKHE 04.11.2024 | bu6mmoTtexa LHOK
CBOICTBA, MMOJyYEHHE, TPHMEHCHHUE https://m.edsoo.ru/00ade104
20 [IpaxTueckas padorta Ne 2 o teme «Ilonyuenue 08.11.2024 | bubmmnotexa LIOK JlaGopaTopHbliiHabOop
COJISTHOM KHCIIOTBI, U3y4eHHE e€ CBOMCTBY https://m.edsoo.ru/00ade348
91 Brryuciienus 1mo ypaBHEHUSAM XUMHYECKUX 11.11.2024 | bubmunoreka [IOK
pEaKIIMiA, €CIM OJMH U3 PEarcHTOB JIaH B U30BITKE https://m.edso0.ru/00ade488
15.11.2024 | bubmmoreka IJOK
22 | OOuias xapakreprcTika 3aeMenToB VIA-rpymnimbl https://m.edsoo.ru/00ade64a
AmnorporHbie MoauduKauu cepbl. Haxoxaenue 18.11.2024
23 | cephl Hpeé coez[HHng)ﬁ B ;Ipnpoz[i. ’ bubmioteia LIOK
N https://m.edsoo.ru/00ade64a
XHWMHUYECKHECBOK CTBACEPHI
24 CepoBomopo, cTpoeHue, pu3ndecKkue u 22.11.2024 | bubmuoteka [JOK

XUMHWYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802
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o5 Oxkcunpl cepol. CepHasi KUCIIOTA, PU3NYECKUE U 25.11.2024 | bubmmoTteka [JOK
XMMHYECKHE CBOICTBA, TPUMCHEHHE https://m.edsoo.ru/00adea28
XUMHUYECKHE PEAKITUH, JISKAIIE B OCHOBE 29.11.2024

e Ezzfoffi?eﬂﬂoro croco0a Moy4YeHus! CepHOM BuGmorexa [JOK

. https://m.edsoo.ru/00adec8a
XuMHu4ecKkoe3arpsi3HeHN oKy KaroIel cpeibicoe
TUHEHUSIMHUCEPBI

97 Beruncnenrne MaccoBoi JOJIM BbIX0Ja IPOJAYKTa 02.12.2024 | bubmoTtexka [IOK
peaknuu https://m.edsoo.ru/00adec8a
OO6miast xapakTepuCTHKa 3JIEMEHTOB V A-TPYIIIIHL. 06.12.2024

28 A3:TI paCI'I[)pOCTII))aHeHI/Ie B IIpUpoOJiE (1)H3H§ZCKH€ bubmiorexa LIOK

’ . ’ https://m.edsoo.ru/00adeea6
Y XUMUYECKHE CBOMCTBA

99 AMMHaK, ero (pu3n4ecKue 1 XUMHICCKHE 09.12.2024 | bubmuoTteka [JOK
CBOICTBA, MTOJYYCHUE U IPUMCHECHUE https://m.edsoo.ru/00adf004

30 [IpakTrueckas padota Ne 3 mo teme «I[lomyuenne 13.12.2024 | bubmmoteka [JOK JIaGopaTopHbIiiHa0Op
aMMHaKa, M3y4eHHE ero CBOMCTB https://m.edso0.ru/00adf180

31 AzoTHas KucCoTa, e€ PU3NYEeCKre 1 XUMUUIECKHE 16.12.2024 | Bubmuoteka [IOK
cBOliCTBa https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHUS B 20.12.2024

gy | KAUCCTBE MIHEPATIBHBIX yI10OpEHUH. bubmmoreka LIOK
XUMHYECKOe3arps3HEHN COKpYKAIOIIeH CpeapIcoe https://m.edsoo.ru/00adf518
JTUHEHUSIMHA30Ta
®ochop. Oxeua pochopa u dhocdopHas 23.12.2024

33 KI/ICJ‘Iq;T]Z ¢)H3H§e((1:)xn(eb I/IpXI/I(N\I;)‘IeC?iI/Ie@CBI())I\/’ICTBa bubmmorexa LIOK

’ ’ https://m.edsoo.ru/00adf68a
MOJTy4yeHH e
Ucnonbs3zoBanue ¢pocdaToB B KauecTBe 27.12.2024
34 | MUHEpaJbHBIX yﬂq())6p(£HHI71. bubmiorexa LIOK
. https://m.edsoo.ru/00adfc20
3arpsizHeHHen pupoaHoncpenpidocharamu
VYraepon, pacnpocTpaHeHUEe B IPUPOJIE, 30.12.2024 | bubmuoteka [IOK

35 .
busHUecKre ¥ XUMHYCCKIE CBOMCTBA https://m.edsoo.ru/00adfd9c

36 Oxkcunpl yraepozaa, ux GU3HIECKue U XUMHUYECKUE 13.01.2025 | bubmmoreka [IOK

CBOMCTBA. DKOJIOrH4YecKre NpoOIeMbl, CBS3aHHBIC

https://m.edsoo.ru/00adfebe
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https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

¢ okcuom yrieponaa (1V)

37 | YromabHas KMCIIOTA U €€ CONU 17.01.2025 | bubmmorexa LIOK
https://m.edso0.ru/00ae006¢
[TpakTraeckas padora Ne 4 mo reme "[lonmyuenue 20.01.2025 JlaGopatopHbIiiHa00
38 yl"IJ)'IeKI/ICJ'IOFO rar;a. KauectBennas peaKuHZ‘;a bubmuoreia LIOK e ’
https://m.edsoo.ru/00ae027e
KapOoHaT-uoH"
39 [lepBoHauanbHBIEC TOHATHS 00 OPraHUYECKUX 24.01.2025 | bubmmnotexa LIOK
BEIIECTBAX KaK O COCAMHEHUSX YTIIepoaa https://m.edsoo.ru/00ae054e
40 | Kpewnuii u erocoemmenus 27.01.2025 | bubmuoTteka [IOK
https://m.edsoo.ru/00ae080a
[IpakTaeckas padora Ne 5. Pemenne 31.01.2025 JlaGopatopHbIiiHA00
41 3Kr()JH€pI/IM€HTaJ'II:JHBIX 3a11a4 Mo TeMe «BaxkHeimme bubmmorexa [IOK e ’
https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl M KX COCIMHCHUS
42 KonTtponbsHas pabora Ne3 mo teme «BakHelmue 03.02.2025 | bubmmoTteka [JOK
HEMETAJUIBL U UX COEIUHEHU» https://m.eds00.ru/00ae0el8
OO01mas xapakTeprucTUKa XUMHYECKUX DJIEMEHTOB 07.02.2025
43 | MeTaJu10B. MeTajuinuecKkas CBsI3b U Bbubnunoreka [JOK
MeTaJlTMuecKas KpUCTaTHuecKasi peniéTka. https://m.edsoo.ru/00ae103e
DU3NUECKUECBONCTBAMETAIIIOB
44 XUMHUYECKHE CBOHCTBA METAJIIOB. 10.02.2025 | bu6imoreka [JOK
DJIEKTPOXUMUYECKHAN PSIJ] HAIPSDKEHHIM METAIIOB https://m.edsoo.ru/00ael1156
O6mme criocoObl monydeHust MmeTasuioB. CriiaBbl. 14.02.2025
45 Brruncnenus o ypaBHEHUsIM XUMUYECKUAX bubmmoreka LIOK
pEaKInii, €CIM OJIUH U3 PEareHTOB COMCPIKUT https://m.edso0.ru/00ael1156
pUMecH
46 | IloHATHE O KOPPOZMUMETAILIOB 17.02.2025 | bubmmorexa LIOK
https://m.edso0.ru/00ael1278
47 | Ulenounsiemerans: 21.02.2025 | bubmuoteka IIOK
https://m.edsoo.ru/00ae14b2
24.02.2025 | bubmuoteka [JOK
48 | OKCcHIIbI ¥ THIPOKCHUIBI HATPHS M KaJTUs

https://m.edso0.ru/00ael4h?2



https://m.edsoo.ru/00ae006c
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https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

49 [lerounO3eMeNnbHBIC METAJIIBI — KaJbIIUHA U 28.02.2025 | bubmuoteka IIOK
MarHui https://m.edsoo.ru/00ael5e8
50 | BaxkHeimmecoeIMHEeHUSIKATbITUS 03.03.2025 | bubmiorexa [IOK
https://m.edsoo.ru/00ae15e8
51 | O606meHne U cucTeMaTu3aIusI3HAaHU I 07.03.2025
52 | JKécTKoCTb BOBI M CLIOCOOBI €€ yCTPaHEHUs 10032025 | bubmuorexa [IOK
https://m.edsoo.ru/00ae1886
53 [Tpaktuueckas padora Ne 6 mo Teme "KEcTkoCTh 14.03.2025 | bubmmoreka [IOK JlabopaTopHEbIitHAO0p
BOJIbI U METO/IbI €€ yCcTpaHEeHUs " https://m.edsoo.ru/00aelae8
54 | Amosmii 17.03.2025 | bubanoreka [IOK
https://m.edsoo.ru/00aelc64
55 | AMm(oTepHbIe CBOMCTBA OKCH/IA U THAPOKCHIA 21.03.2025 | bubmuorexa LIOK
https://m.edsoo.ru/00aelc64
56 | Weneso 24.03.2025 | bubimoteka [JOK
https://m.edsoo.ru/00ae1d86
57 Oxcuppl, ruipokcubl U commu xenesa (1) u 28.03.2025 | bubnnoreka [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 | O06oO6IIeHHE U cHCTeMAaTH3alUsA3HAHU I 31.03.2025
METALIEL 1 HX COCTHHCHNSY https://m.edsoo.ru/00ae3de8
Boruncnenust no ypaBHEHUSIM XUMUYECKUX 07.04.2025
o Eia:::fe, pe)lc;l; ziii :; ?eareHTOB JaH B U30BITKE Bumiotexa LIOK
BBIUKCIEHUSIMACCOBONI0IMBBIXOAAPOAYKTaApEAK https://m.eds00.1u/00ae1 750
807011
61 | O0o0O0IIEHNE U cUCTEMATU3AUA3HAHN I 11.04.2025
62 KonrtponeHas pabora Ned mo teme «Baxuelme 05.05.2025
METAJIJIBl K UX COCHMHCHHSI
63 BemecTBa 1 MaTepuasbl B TOBCETHEBHOM KU3HU 12.05.2025 | bubmmoreka IJOK

YCIOBCKa

https://m.eds00.ru/00ae3f50



https://m.edsoo.ru/00ae15e8
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https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

64 | XuMmuueckoe3arpsa3HEHHEOKPYKAIOIEH CPEIbI 1 16.05.2025 | bubmorexa LIOK
https://m.edso0.ru/00ae4270
65 | Posib XMMHMHK B PELIEHHH 3KOJIOTHYECKHUX IIPOOIIEM 1 19.05.2025 | Bubamorexa IOK
https://m.edsoo.ru/00ae4270
66 Pe3epBHbIii ypok. O0001IeHNE U cUCTEMaTH3aIs 1 23.05.2025 | bubmmoteka [IOK
3HaHMI https://m.edsoo.ru/00ae0d0a
67 PesepBHblif ypok. O0001IEHHE U cCHCTEMaTH3AIUS 1 26.05.2025 | bubmmotexa LIOK
3HaHUH https://m.edsoo.ru/00adb33c
68 Pe3epBHbIii ypok. O0001IEHHE U CUCTEMaTH3AIHS 1 30.05.2025 | bubmmoTteka [IOK
3HAHUMH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YAEHUKA

 Xumus: 9-i1 kmacc: 0a30BbI  ypOBEHb: YYEOHHK;, S5-€ U3JaHUE,
nepepaborannoe, 9 knacc/ I'abpuensu O.C., Octpoymos W.I'., Cnagkos C.A.
AxmmonepHoe obmecTBo «M3natenberBo «IIpocBenieHues

METOAUYECKUE MATEPUAJIBI JIJISA YYUTEJISA

1. Xumusa. 8 wiacc. KoHTponbHO-U3MeEpUTENIbHBIE Martepuaibl. — M. :
BAKO, 2016.—-96 c.

2. O. C. T'abpuensu, B. I'. KpacaoBa. Xumus. 9 kmacc. KoHTponbHbIe
pabotel. — M. : JIPODA, 2017. — 80 c.

3. Ta6puensn, O. C. Xumusa. 8xnacc.Terpaap s OIEHKH KadecTBa
sHanut / O. C. Tabpuensn, A. B. KymmoBa. — BEPTUKAJIb. — M.
: Apoda, 2017. - 112 c.

4. Mapmanosa, I'. JI. Xumus. 8 knacc. I'papuueckue nukrantel. Pabouas
terpaas. — M. : BAKO, 2017. - 80 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCHI
CETU UHTEPHET

http://www.chemnet.ru I'azeta «Xumus» u cait s yaureis «5 uay Ha
YPOK XUMUW

http://him.1september.ru  Eagunas xomnekmust  1IOP:  IlpeamerHast
KOJUIEKIIUS « XUMU»

http://school-collection.edu.ru/collection/chemistry EcrectBenHO-
Hay4HbIE DKCIIEpPUMECHTHI: XUMUSL. Komnekuus Poccniickoro
00111e00pa30BaTEILHOrO TTOpTalia

http://chem.rusolymp.ru Opranwnueckass XuMusi: JIEKTPOHHBIA y4eOHUK
JUTSL CPETHEH TIKOITBI

http://classchem.narod.ru KouTpen — Xwumus mi1s Bcex: ydeOHO-
MH(OPMAITMOHHBIN CalT

http://kontren.narod.ru Marepuaisl kapeapsl GU3NICCKON M KOJIOUTHOM
xumun FOKHOTO (eiepalbHOTO YHUBEPCUTETA

http://www.physchem.chimfak.rsu.ru Meronruka oOydeHus XUMUU: CAMT
kadenpsr xumuu HI'TTY
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