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HOACHNTE/IbDHAZ 5AIIMCKA

[IporpaMMa 1o XMMHHM Ha YypOBHE OCHOBHOI'O OOLIEro OOpa30BaHMs COCTaBlieHA HAa OCHOBE TpeOOBaHWIl K pe3yibTaTaM OCBOEHHUS OCHOBHOI
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 0011ero obpaszoBanus, npeacraBieHHbIx B PI'OC 00O, a takxe Ha OcHOBe (erepalibHONW pabouel MporpaMmbl
BOCIUTAHMS U C YYETOM KOHUEHINH MPEnojaBaHusl yueOHOro npeamMera « XuMus» B 00pa3oBaTeabHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo XMMUHM JA€T MpeJCTaBlIeHHE O LENsIX, oOlel cTparernu oOy4deHHs, BOCIUTAHUS M Pa3BUTHS OOYYaIOLIMXCS CPEACTBAMH y4eOHOTrO|
IIpeJMeTa, YCTaHABIMBACT 00s3aTeIbHOE MPEAMETHOE COAEpKAHNE, MIPEAYCMATPUBAET PACIPENEIIEHHE €ro Mo KjlaccaM M CTPYKTYPHPOBAHUE IO pas3jenaM
TEMaM IIPOrpaMMBbl 110 XUMUH, ONPEAEIIAET KOJUUYECTBEHHbBIE U KAYECTBEHHBIE XapaKTEPUCTUKHU COJEP)KaHUs, PEKOMEHIYEMYIO TIOCIIEN0BATENBHOCTh U3YUEHH
XUMHH C Y4€TOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4YEOHOIo Ipolecca, BO3PACTHBIX OCOOEHHOCTEW OO0ydaroIiuxcs, Ompenense
BO3MOKHOCTH TIpeAMeTa JJs pealu3aluu TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOW OOpa30BaTENIbHOW MPOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs, a Takke TpeOOBaHMI K pe3yjbTaTaMm OOy4YeHHs XMMHUU Ha YpPOBHE LieJiell M3ydeHus IMpeIMeTa U OCHOBHBIX BUOB y4eOHO-IIO3HABAaTEIbHOM
JeSITeIbHOCTH 00yUalOIIEerocs 10 OCBOCHUIO yUEOHOTO COIEepKaHMS.

3HaHME XUMHH CIYKUT OCHOBOU AJisi (POPMUPOBAHUS MUPOBO33PEHHUS 00y4YarOIIErocs, ero nNpeAcTaBieHUul 0 MaTepUualbHOM €IMHCTBE MUPA, BaXKHYIO
posib UrparoT GopMupyemble XUMHEH NPEACTAaBICHUs O B3aUMOIIPEBPAIIECHUAX YHEPIUU U 00 HBOJIOIMH BEIIECTB B MPHUPOJIE, O MyTSIX PEILICHUs II100aJIbHbIX
po0GsieM yCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — ChIPbEBOM, SJHEPTETUUECKOM, MUIIEBON U 3KOJIOTHYECKON O€30MacHOCTH, MTPOOJIEM 31paBOOXPaHEHUSI.

N3y4yenune xumuu:

CIOCOOCTBYET peanu3alii BO3MOXHOCTEHN AJIsi caMOpa3BUTHS U (OPMUPOBAHUS KyJIbTYPBbI JMYHOCTH, €€ 001el 1 (YHKIIMOHATbHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHPOBAHHE MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEH OOYYaIOUIMXCs, HABBIKOB MX CAMOCTOATENbHOM Y4eOHOU NesITeIbHOCTH,
JKCIIEPUMEHTAJILHBIX U UCCIIEI0BATENbCKUX YMEHHM, HEOOXOJUMBIX KaK B MOBCEHEBHOM )KM3HH, TaK U B IPO(HECCUOHATILHON NeSTEIbHOCTH;

3HAaKOMHUT CO CHEIM(PUKONH HAyYHOrO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOIO B3IJISAa HAa €IUHCTBO MPUPOJBI U YEJIOBEKA, SBISIETC
OTBETCTBEHHBIM 3TalloM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON rpaMOTHOCTH 00y4arOIIUXCs;

CIOCOOCTBYeT (OPMHMPOBAHUIO IEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-HAaY4YHBIM 3HAHMSAM, K IPHUPOJE, K YEIOBEKY, BHOCHT CBOM BKIaJ B
9KOJIOTMYECKOoe 00pa3oBaHUE 00y4arOIINXCSl.

JlaHHble HampaBjeHUs B OOY4YEHUH XHMHUHM O0eCleYMBalOTCsA CHElU(UKON colepkaHHs y4eOHOTro NpeaMeTa, KOTOPBIA SBISETCS IeJaroruuyeck
aJIaNTHPOBAHHBIM OTpa’keHUEM 0a30BOM HAYKH XMMUU Ha ONPEEIEHHOM 3Tarie € pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOI'O 0OILIEro o0pa3oBaHMs OPUEHTHPOBAH HAa OCBOEHHE OOYYAIOIIUMHCS CUCTEMbl NEPBOHAYAJIBHBIX MOHATHH XUMHH,
OCHOB HEOPIaHUYECKON XUMUU U HEKOTOPBIX OTJEJIbHBIX 3HAUMMBIX IOHATUH OPraHUYECKON XUMUHU.

CtpykTypa cojepKaHusi MporpamMMmbl MO XUMHM c()OPMHUpOBaHa Ha OCHOBE CHCTEMHOTO Mojxona K e€ m3ydeHuro. CopeprkaHUe CKIIaJbIBaeTCs M3
CUCTEMBI MOHATUN O XMMHUYECKOM 3JIEMEHTE M BELIECTBE M CHUCTEMbl MOHATUH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMbI CTPYKTYPHO OpraHM30BaHbI 110
INPHUHLKITY TTOCJIEI0BATENBHOIO PA3BUTHS 3HAHUNM HA OCHOBE TEOPETUUYECKUX NPEACTABIECHUIN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS] KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona /[. 1I. MenzaeneeBa kak OCHOBHOI'O 3aKOHA XMMMH;

— YUYEHHsI O CTPOEHHH aTOMa U XMMHUYECKOH CBSI3U;

— MPEeICTaBIEHUH 00 ANIEKTPOIUTHIECKOM TUCCOIMALMU BEILIECTB B PACTBOPAX.

Teopernueckne 3HaHUST pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKHU TTOYYEHHBIX M OCMBICICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO|
YPOBHSI K JIpyroMY, BBIMOJHAS (PYHKUMU OOBSICHEHUS W NMPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTMYECKOTO NMPUMEHEHUS U IMOJyYeHH
M3y4aeMbIX BEILECTB.

OcBoeHne mporpamMMbl 10 XMMHUHU CIIOCOOCTBYET (hOPMUPOBAHMIO MPEICTABICHUS O XMMUYECKOM COCTaBIAIOIIEH HayYHOW KapTHHBI MUpa B JIOTHKE €§
CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOLLIEHUS K HAYYHOMY 3HAHUIO U METOJIaM MO3HaHUs B Hayke. M3yueHne XuMuu NpouCcXoAUT ¢ PUBJICYEHUEM 3HAaHUN U3
papee | CHULIX cOHEIX pnenpMeTor  «OQrnvIra IO M bronorug S_7 xgaccey g «Dpzpga 7 xpace




[Tpy M3ydCHHH XHMMHH HPOUCXOIUT (DOPMHPOBAHME 3HAHWW OCHOB XMMHYCCKOM HAYKH KaK OO0JIACTH COBPEMCHHOI'O €CTECTBO3HAHHS, MPAKTHYCCKO
JeSTEIbHOCTH YeJIOBeKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KYIBTYpHI. 3ajada yueOHOro MmpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMUYECKH
3HAHUWA — BaXXHEWIUX (DAKTOB, MOHSITHIA, 3aKOHOB M TEOPETUYCCKUX IMOJIOKECHUH, TOCTYITHBIX 000OIICHII MUPOBO33PEHUYECKOTO XapaKkTepa, A3bIKka HAYKH, B
MPHUOOIICHNN K HAYYHBIM METOJaM MO3HAHUS TIPU U3YYCHHUU BEIIECTB U XUMUYECKUX PEeakiuii, B (OpMHUPOBAHUH U Pa3BUTHH MO3HABATEIHHBIX YMEHUN U U
MPUMEHEHUH B Y4YeOHO-TIO3HABATEIIPHOW M Y4YEOHO-MCCIIENOBATENbCKOW JACSITEIHPHOCTH, OCBOCHHMHM TpaBWJ OE€30MacHOTO OOpalmieHus ¢ BEIIECTBAMHU B
MTOBCETHEBHOM JKU3HH.

[Ipu n3ydeHnn XUMHUM Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs BAXKHOE 3HAUCHHUE MPUOOPETH TaKue e, KakK:

— (QopMHUpOBaHUE MHTEIEKTYaIbHO PA3BUTON JTUYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIPHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

— HaNpaBJICHHOCTh OOYYEHHs] Ha CHCTEMAaTHYECKOE MPHOOIIEeHHE OO0Yy4YarolMXcs K CaMOCTOSTENbHOM IM03HABATENbHON AEATEIHbHOCTH, HAayYHBI
METOJIaM TTO3HaHUs, ((OPMHUPYIOIIMM MOTHBAIUIO ¥ PA3BUTHE CITIOCOOHOCTEH K XHUMHUM;

— oOecreyeHrne YCIOBHA, CIIOCOOCTBYIOMIMX MPHUOOPETEHHI0 OOYYaIOUIMMUCS OIbITa Pa3HOOOpPa3HOW NEeSATENbHOCTH, MO3HAHUS M CaMOIIO3HAHUS,
KITFOUEBBIX HABBIKOB (KIJTFOUEBBIX KOMIIETCHIIHI ), IMEIOIINX YHUBEPCAITbHOE 3HAUCHHE IS PA3IMYHBIX BUIOB JICATCIIEHOCTH;

— (dopmupoBanue oOmeH (yHKIIMOHATBFHOM M E€CTECTBEHHO-HAYYHOW TpaMOTHOCTH, B TOM YHCJIE YMEHHH OOBICHATH U OICHUBATh SBICHU
OKPYKArOIIero MHpa, WCIONb3Yysl 3HAHUS W OIBIT, IMOJYYCHHBIC TP W3YYCHHH XUMHUH, MPUMEHATh UX MPH PENICHHH MPOOJIeM B TOBCETHEBHOW JKHU3HH
TPYIOBOH AESITETLHOCTH;

— ¢opmupoBaHrue y OOyYAOIUXCS TYMAHHCTUYCCKUX OTHOIICHHA, MOHWMAHWS IEHHOCTH XHMHYECKUX 3HAHHWHA JUIS BBIPAOOTKH 3KOJOTHYECK
11erecoo0pa3Horo MoBeAeHMs B ObITY U TPYIOBOM JEATEIBHOCTH B LIEISX COXPAHEHHS CBOETO 3[J0POBBS M OKPYIKaIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHMBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIHUTAHHUIO Ha OCHOBE YCBOCHHS OOIICYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(DUIIS ¥ HAMIPABICHHOCTH JalbHEHUIIIEro o0yueHusl.

OO6miee ynciio YacoB, OTBEAEHHBIX JIs1 M3YYCHHSI XUMUU Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, cocTaBisieT 136 gacoB: B 8 kiacce — 68 gacoB (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 Jaca B HEJIETIIO).

COJAEP)KAHUE OBYYEHUA 8 KJIACC
BemecTBo 1 XMMH4YecKas peakius

Ilepunognueckuii 3akoH. Ilepnoanueckas cucrema xumuueckux snemeHToB [I. M. MenneneeBa. CtpoeHune aToMoB. 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KalIMs, KAJIbLIHS U UX COCIMHEHHM B COOTBETCTBUU C IOJOKEHHEM 3IEMEHTOB B [lepnoanueckoii
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUJIbl XUMUYECKON CBSA3H. TUIBI KPUCTAIIIMYECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTAIIIMYECKON PEIETK
Y BUJIa XMMUYECKOM CBS3H.

Krnaccudukanys 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IUYHbIM KJ1accaM HEOPraHUYECKU
COCIMHEHM, TE€HETUYECKAsl CBSAI3b HEOPTAHUUECKUX BEILIECTB.

Knaccudukarums XuMHUecKnX peakiuid 0 pa3IuIHbIM MTPU3HAKAM (TI0 YMCITY B COCTaBY YYACTBYIOIIMX B PEAKIIMH BEIIECTB, IO TETIOBOMY P QEKTY, 10|
U3MEHEHUIO CTENeHEeW OKMUCICHHUS XUMHUYECKUX »DJIEMEHTOB, MO 0OpaTMMOCTH, IO YYacTHUIO KaTaau3aTopa). ODK30- M 3HIOTEPMUYECKHE pEaKIHH,
TEPMOXUMHYECKUE YPABHEHMUS.

[TonsaTHe 0 ckopocTH XuMHueckoi peakuuu. [ToHsTHe 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakusX. [IoHsITHe 0 TOMOTEHHbIX U IeTepOreHHbI
peakuusx. I[lonsatue o karanuse. [lonaTne o xumuyeckoM paBHOBecUU. DAKTOPBHI, BIHAIONIME HA CKOPOCTh XUMUYECKON PEAKLINN U MOJOKEHUE XUMUYECKOIO
paBHOBECHS.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKLMU, JJIEKTPOHHBIH OanaHC OKHUCIUTENbHO-BOCCTAHOBUTENBbHOM peakiuu. CocTaBlieHHe YypaBHEHUM
% eTOIa MK TROHHEOrO 0anaHca




I'eopusi 2JEKTPOJUTHUECKON JUCCOLMALMN. JJIEKTPOJIUTBl U HEIICKTPOIUTHI. KaTHOHbI, aHHOHBL. MEXaHU3M JHUCCOLMALUK BEIIECTB C Pa3IMYHbIM
BUJIAMU XUMUYECKOH cBsi3u. CTeneHpb qucconranni. CUIbHBIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun nonHoro oomMeHa. Y cIoBHUs MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHA, MTOJIHBIE U COKpAIIEHHbIE HOHHBIC ypaBHEHUS peakiuii. CBOWCTBa KHUCIIOT,
OCHOBAHHUU U COJIel B CBETE Mpe/ICTaBICHUH 00 AJIeKTpOIUTHYECKOi qucconuannu. KauecTtBeHHble peakinu Ha noHbl. [loHsATHE 0 ruapoIN3e coeit.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJETSIMH KPHCTAIIIMUECKUX PELIETOK HEOPraHMYEeCKUX BEIIECTB — METAIJIOB M HEMETaIoB (Tpadura U anmasa), CIOKHBIX BEIIECTH
(xJopuaa HaTpus), UCCIETOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON peakIMU OT BO3JACHCTBUS pa3IUYHbIX (PaKTOPOB, UCCIEAOBAHUE 3JIEKTPOIPOBOTHOCT
pacTBOpOB BEILIECTB, Mpolecca AMCCOLMAIMM KHUCIOT, INeino4ed M cojeid (BO3MOXKHO HCIOJNb30BaHUE BHUIECO MaTEpUANIOB), MPOBEJIEHHE OIIBITOB,
WUTFOCTPUPYIOMIUX TTPU3HAKK IPOTEKAHUS PeaKnii HOHHOTO oOMeHa (00pa3oBaHue OCalKa, BBIJCICHHE ra3a, 00pa30BaHUEe BOJIbI), OMBITOB, WIUTIOCTPUPYIOIIN
MIPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENbHBIX pPeakiuil (ropeHne, peakiuy pa3iokeHus, COeAMHEHMs ), paclio3HaBaHUE HEOPTaHUYECKUX BEIECTB C MOMOILBIO
KaueCTBEHHBIX pPeaKIMii Ha MOHBI, pEIIeHNE IKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTtajibl H MX coeJHHEHHSA

OO0mas xapakTepucTUKa ranoreHoB. OCOOEHHOCTH CTPOECHUS aTOMOB, XapaKTepHbIE cTerneHu okuciieHus. CTpoeHue u (pu3nueckue CBOMCTBA MPOCTHI
BEIIECTB — TaJIOTeHOB. XUMHUYECKUE CBOWCTBA Ha IpHUMEpe XJopa (B3aMMOJEHCTBHE C MeTaljlaMM, HEMeTajulaMu, IuenodyaMmu). Xioposopopoa. CossiHas
KHMCJIOTA, XMMHYECKHE CBOMCTBA, IOJy4YEHHE, NpPUMEHEHue. J[eWcTBUE XJopa M XJOPOBOAOPOJA HAa OpPraHM3M 4YelIOBeKa. BakHeWlnne XJIOpHIbl U HX
HaXO0XJIECHHUE B IIPUPOJIE.

OObmias xapakrepuctuka 31eMeHTOB VIA-rpymnmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (HU3NUECKUe
CBOWCTBA MPOCTHIX BELIECTB — KUCIOPOJa U Cepbl. AIJIOTPONHbIE MOAUDUKALIMU KUCIOpOJa U cepbl. XUMHUYECKHE CcBOiicTBa cepbl. CepoBOIOPOI, CTPOCHHE,
¢u3znueckre u xumMuueckue cBorcTBa. OKCUIBI cephl KaK MPeICTaBUTENN KUCIOTHBIX OKCHI0B. CepHasi KucioTa, Gu3nyecKkue U XMMHYECKUe CBOMCTBA (0011I1e
KaK MpeACTaBUTEN Kiacca KUCIOT U crneuududeckre). XMMUUECKUEe PEeaklny, JIeXkKalie B OCHOBE NMPOMBIIUIEHHOI'O C0c00a MOJYyYeHHUs CEPHOM KUCIIOTHI.
[Ipumenenne ceproit kucnoTsl. Cou CEPHOU KUCIIOTHI, KAYeCTBEHHAs peakius Ha cyibdar-uoH. HaxoxaeHnue cepsl U €€ COeIMHEHUI B TPUPOIE. XUMUIECKOE
3arps3HEHUE OKPYXKAroIlel cpesibl COETUHEHUIMU Cepbl (KHUCIOTHBIE 0K, 3arpsA3HEHUE BO3lyXa U BOJIOEMOB), CIOCOOBI €ro Mpe0TBPaIIECHUS.

OOmias xapakTepucTuka 31eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCIIEHUS. A30T, paclpoCTpaHEHHE B
npupoje, puznyeckre U XuMudeckue cBoiictsa. Kpyroopor azora B nmpupoje. AMMUaK, ero (pusnyeckue 1 XMMUYECKHe CBOICTBA, OJTyYeHUE U IPUMEHEHHE.
Conu amMmoHMs, UX (U3MYECKHE M XUMHYECKHE CBOICTBa, mpuMeHeHue. KauecTBeHHas peakiusi Ha MOHbI aMMOHMs. A30THas KHUCJIOTa, €€ IOJydeHHe,
¢u3nyeckue U XMMHUYECKHE CBOMCTBA (0OIIMe KaK MPEJCTaBUTEIN Kilacca KUCIIOT U crienuduueckue). Micnoab3oBaHue HUTPATOB U COJIEH aMMOHUS B KaUECTBE
MUHEPAJIbHBIX yA00peHui. XUMHUUECKOe 3arpsi3HEHUE OKpYXKarolled cpeibl COeIMHEHUSMHU a30Ta (KUCIOTHBIE JOKIU, 3arps3HEHHE BO3/yXa, MOYBBI U
B0J10EMOB). Docdop, amtoTpornHble Mogudukamu pocdopa, pusudeckne u xumuyeckue cBoiicrsa. Oxcun pochopa (V) u pocdopnas kuciora, pusnueckue
XMMHUYECKHE CBOMCTBa, nosyueHue. McnonapzoBanue gpocdaroB B kauecTBe MUHEPAIBbHBIX y100pEHUH.

OOmast xapakTepuctuka 31eMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEHM OKHUCIECHHUSA. YTIEepoJ, alIOTPOIHbBIE
MoAU(UKAINK, paclpOCTpaHEHNE B NpUpoJie, (pu3nueckue U XuMudeckue cBoiictBa. AxcopOuus. Kpyrosopot yriepona B npupoje. Okcuasl yriepoaa, u
¢u3nyeckue U XUMHUYECKHE CBOMCTBA, JIEHCTBME HA >KHMBbIE OPraHU3MBI, MOJIyY€HHE U IMPHUMEHEHHE. DKOJOTHMYECKUe IMpOoOJeMBbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a r7100a1pHOTO MOTEIUICHUS KIMMAaTa, TapHUKOBBIN 3P QeKT. YroibHas KUCI0Ta U €€ coH, uX (PU3NYecKre U XMMHYSCKHE CBOMCTBA,
nojgy4yeHue u npumeHeHue. KauecTBeHHass peakius Ha kapOOHaT-HOHBI. lcmonb3oBaHME KapOOHATOB B OBITY, MEAMLMHE, NMPOMBIIUIEHHOCTH M CEIbCKO
XO35HCTBE.

ITepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEILECTBAX KaK O COCIMHEHUSX yriepoja (MeTaH, 3TaH, 3TUIEH, alleTUJIeH, 3TaHOJ, TJIUIEPHH, YKCYCHa
kuciota). [IpupojHble HCTOYHUKM YTIIEBOAOPOAOB (Yroib, MPHPOTHBIA Ta3, He(Th), MPOAYKTHI HX TNepepadoTku (OeH3WH), MX pOJIb B OBITY
NpOMBIIIITIeHHOCTH. [IoHATHE 0 GMOJOrMYecKr BaXKHBIX BEILECTBAX: JKUpax, Oenkax, yriaeBoJax — M MX POJM B JKU3HU yelloBeKa. MarepuanbHOE €IMHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COCTUHEHHM.




KpeMHum, ero pU3n4eckiue 1 XMMHUYEeCKHe CBOMCTBA, MOJTYUYCHHE U IPpUMEHEeHHEe. COeTUHEHHUSI KpeMHUs B Ipupojie. OOIIME NPEICTABICHUS 00 OKCUIEC
kpemaus (IV) u xkpemuueBoil kuciore. CHUIMKAThl, X HCIOJb30BaHUE B OBITY, B MPOMBINUICHHOCTH. BakHelIne cTpouTesbHBIE MaTepHallbl: KepaMHKa,
CTEKJIO, IIEMEHT, 0€TOH, kene300eToH. [IpobieMbr 6€30macHOr0 UCTIOIB30BAHMS CTPOUTEIBHBIX MATEPHAIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 00pa3lloB HEOPraHMYECKHUX BEUIECTB, CBOWCTB COJITHOM KHCJIOTHI, MPOBEIEHNE KAYECTBEHHBIX PEAaKIMM Ha XJIOPHI-UOHBI U HaOIIOJeHHEe
NPU3HAKOB HX NPOTEKAHHUsS, OMBITHI, OTpa)karoliue (U3NYECKHMe M XUMHUYECKHE CBOWCTBA TaJOT€HOB W HX COEAMHEHHH (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMATEPHAJIOB), O3HAKOMJICHHE C 00pa3aMu XJIOPUIO0B (TAJIOTEHHUIOB), 03HAKOMIICHHE C 00pa3IiaMu Cephl U €€ COeTUHEHUSIMH (BO3MOYKHO MCTIOJb30BaHUE]
BUJIeOMaTepHalioB), HaOIIOeHUE Tpoliecca OOYIJIMBAaHUs caxapa MOJ JACWCTBHEM KOHLEHTPUPOBAHHOM CEpHOM KUCIOTHI, M3yYyeHHE XMMHYECKHX CBOMCTBY
pa30aBiIeHHON CEpHOM KHUCIIOTHI, TNPOBENECHUE KAaueCTBEHHOM peakiuu Ha cyinb(ar-uoH U HaONIIoJeHHEe MpHU3HaKa €€ NpPOTeKaHUs, O3HAKOMJIEHHE C
¢u3nyeckuMu CBOMCTBaMH a30Ta, pochopa U UX coeTuHEHUH (BO3MOXKHO UCIOJIb30BaHUE BUIE€OMATEPUAIIOB), 00pa3lamMu a30THBIX U (POChOPHBIX YI0OpEHHIA,
MOJIy4eHHe, coOMpaHue, paclio3HaBaHUE M HM3Y4YeHHE CBOICTB aMMHaKa, MPOBEJACHHE KaYeCTBEHHBIX pPeakluil Ha MOH aMMOHHUS M (ochaT-HOH U U3YUEHUE
MIPU3HAKOB UX MPOTEKaHUs, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHON A30THOM KHUCIIOTHI C MeNbI0 (BO3MOXHO HCHOJb30BAHHE BUAECOMATEPHAJIOB), U3YyUCHHE
MojIeNiell KpUCTAJUIMUECKHUX PEeIIETOK anmasa, rpadura, ynepeHa, 03HaKOMJIEHHE C IIPOLECCOM aJICOPOIIMHN PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIE
U YCTPOMCTBOM MNPOTHBOras3a, MOJy4YeHUE, COOMpaHUE, PACMO3HABAHWE M U3yUCHHE CBOWCTB YIJICKHCIIOTO Tra3a, MpOBEIEHHE KayeCTBEHHBIX PEaKIMi H]\;I
KapOOHAaT M CWJIMKAaT-HOHbl M HW3Y4YEHHE NPU3HAKOB HX TMPOTEKaHMs, O3HAKOMJIEHWE C NPOAYKIHMEH CHJIMKATHONM TPOMBIIUIEHHOCTH, PEHICHUE
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «Ba)kHele HeMeTaluIbl U UX COEAUHEHUS».

Metanabl M UX COeIMHEHUS

OO1m1ast XxapakTeprUCTUKAa XUMHUUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM MX MoJiokeHus B [leproanyeckoil cucteme XxumMuueckux aiementos Jl. 1.
MenpeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. MeTalnueckasl CBsI3b M METaUIMYECKas KpPUCTAJUIMYECKasl pemérka. DJIEKTPOXUMHUECKHH ps
HanpspkeHui MetaisioB. Pu3nyeckue U XUMUYECKHUe cBoicTBa MeTasioB. OOmue crnocoOsl nosryueHus: MeTauioB. [ToHATHE 0 KOPPO3UK METANJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTalb, UyTyH, JIOPATIOMUHHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIILIEHHOCTH.

[llenounsle mMetambl: nosnoxenue B [lepuonmueckoi cucreMe xumumueckux snemeHToB Jl. M. MenneneeBa, CTpoeHME MX aTOMOB, HaXOXJIEHUE B
npupoje. Puznyeckrue U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuIbl U THAPOKCUABI HaTpHsl U Kaius. [IpuMeHeHne meiouHbIX METauIoB
HX COCIUHEHM.

[I{erouHO3EMENBHBIE METAJUIBI MAarHUM U KaJdbLUi: NOJIOKeHUE B Ilepuonnueckoi cucreMe xumudeckux 3ieMeHToB [[. 1. Menneneesa, ctpoeHne Hx
aTOMOB, HaxOXJeHue B npupoje. Ou3nueckue U XMMUYECKHE CBOMCTBA MarHusl W Kajbls. BakHeiiine coeuHEeHUs Kaublus (OKCHI, TUAPOKCHI, COJIH).
XécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

Anromunuil: nonoxenue B Ilepumonmueckoi cucteme xumuueckux sieMeHToB [[. M. MenneneeBa, cTpoeHHME aTOMa, HAXOXKIEHUE B IPUPOE.
du3nyeckne 1 XMMHUYECKHE CBONCTBA allFOMUHUA. AM(DOTEpHBIE CBOMCTBA OKCHJIA U TUAPOKCHA ATFOMUHUS.

XKeneso: nonoxenue B [lepuognueckoit cucteme xumndeckux anemeHToB [I. 1. MenneneeBa, ctpoeHne aroma, HaxoKAeHUE B ipupoje. Pusndeckue u
XMMHUYECKHE CBOMCTBA kene3a. Okcuabl, rufipokcusl u cou xkenesa (II) u xxenesa (I1I), ux cocrtas, cBolCTBa U MOITYUYEHHE.

Xumuueckuii 3xcnepumenm:

O3HAKOMJICHHE C OOpa3llaMH METaUIOB W CIUIABOB, WX (U3NYECKUMHU CBOMCTBAMH, H3YUYCHHE pE3YJIbTaTOB KOPPO3UU METALIOB (BO3MOXKHO|
UCIIONb30BAaHUE BHJIEOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJIEHCTBUS OKCHJA KalblMS W HATPUS C BOJOH (BO3MOXKHO HCIIOJIb30BAHHME BUACOMATEPHUATIOB),
HCCIIeIOBaHNE CBOMCTB KECTKOW BOJIBI, MpOIECCa TOPEHHUs jKejae3a B KUCIOopoJe (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEpUANIOB), MPU3HAKOB MPOTEKAHU
KaueCTBEHHBIX pPEeaKlMii Ha WOHBI: MarHus, Kaublus, adloMuHus, IuHKa, xene3a (II) m xemesza (III), menu (II), HaOmoneHWe W omucaHUe MPOIECCOB
OKpAIlIMBaHUs TJIAMEHU MOHAMU HATpUs, KaJlusd U Kanblus (BO3MOXKHO HCIIOJIb30BAHUE BUIEOMATEPHUAIIOB), UCCIIEJOBaHUE aM(OTEPHBIX CBOMCTB T'MIPOKCH]L
AJTIOMUHHUS U TUAPOKCHUIA LIMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 Teme «BaxkHele MeTaiibl U UX COCTUHEHUSD).

XuMus M OKpy:KamoLas cpeaa




BeriecTBa 1 MaTepHaJIbl B MIOBCETHEBHOM JKM3HH YEJIOBEKA. be30MacHOE MCIOJIb30BAHNE BEILIECTB M XUMHUECKHX PEAKIMH B OBITY. 1 IepBasi OMOILb Ip
XUMHUYECKHUX 05KOTraxX U OTPABIICHUSIX.

XUMUYECKOe 3arpsi3HEHUE OKpy’Kawlled cpensl (mpenenbHas OMycTHUMas KoHLeHTpauus BemiecTB, aaigee — IIJIK). Pomp xumum B pemienu
IKOJIOTHYECKUX MPOOIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHne 00pa3lioB MaTepUaoOB (CTEKIIO, CIIIIaBbI METAJIIOB, MIOJTMMEPHBIC MATEPHUATIBI).

Meostcnpeomemnwie ceasu

Peanu3arust MeXNpeaMETHBIX CBA3€i MPU M3yYEHUU XMMHUU B 9 Kiacce OCYIIECTBIISETCS Yepe3 HCIOJIb30BaHHE KaK OOIIUX €CTeCTBEHHO-HAYyYHBIX
TIOHSTUHN, TaK U TTOHATUH, SIBIISIOMIUXCSA CUCTEMHBIMU TSI OTJAEIBHBIX TTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTecTBEHHO-HAyYHbIE MOHTHS: HAay4HbIN (DaKT, TMIIOTE3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3, KiIaccu(UKaIMs, ITepUOANIHOCTb, HAOIIOACHHE,
IKCTIEPUMEHT, MOJICITMPOBAHNE, U3MEPEHHE, MOJICIb, SIBICHHE, TAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTEPUAITHI.

®dusnka: Marepus, atoM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIHW[, W30TOIBI, paJlOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUN 3apsij, MPOBOAHUKU,
MTOJTYTIPOBOTHUKH, JUAJICKTPHUKHU, (POTOAIEMEHT, BEHIECTBO, TEIO, 00HEM, arperaTHOE COCTOSIHHE BEIECTBA, ra3, PacTBOP, PACTBOPHUMOCTh, KpUCTATHUYECKAs|
peméTka, CIuiaBbl, U3NYECKUe BEINIMHBI, €IMHUIBI U3MEPEHUS, KOCMUYECKOE MMPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COIHIIE.

buonorus: ¢porocunres, npixanne, ouocdepa, IKOCHCTEMa, MUHEPATLHBIE YI0OPEHUS, MUKPOSJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEILHBIC BEIIECTRA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TTOPOIbI, TIOJE3HBIE HCKOMIAEMbIE, TOILITUBO, BOAHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOrpaMMbl OCHOBHOI'O OOILEro OOpa30BaHHs JTOCTUTAIOTCS B XO/€ OOy4YeHHs] XUMHUU B €IMHCTBE Y4eOHOU U
BOCIIMTATEJIbHON AEATEIbHOCTU B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUICKUMU COLMOKYJIBTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH, HpI/IHSITBIMI/II
B 00II[ECTBE MpaBUIaMU U HOpMaMU MOBEJIEHUS U CIIOCOOCTBYIOT IpOIEccCaM CaMOIIO3HAHMSI, CAMOPA3BUTHSI U COLIMATIU3aLUU O0yYarOIUXCS.

JIMuHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIUXCSl PYKOBOJICTBOBATHCSA CUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMN M PACHIMPEHHE
OTIbITA JIEATEIHLHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPMYECKOMY M HAyYHOMY HAcJIEUI0, MOHMMAaHHS 3HAUYEHUS XUMUYECKOW HAayKU B
KHU3HH COBPEMEHHOI'O OOIIECTBA, CIOCOOHOCTH BIa/IETh JOCTOBEPHON MH(pOpMaluell 0 MepeioBbIX AOCTHKEHHUIX U OTKPBITUAX MHPOBOM U OTEUECTBEHHOM
XUMHH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MIPEJICTABICHHS O COLIMATIBHBIX HOPMAaxX U MpPaBUIaX MEKIUYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO
HOJIe3HOH, y4eOHOHMCCIEe0BaTEeIbCKONW, TBOPUYECKOW M JPYyrMX BUAAX JESATEIBHOCTH, TOTOBHOCTM K pa3HOOOpa3HOW COBMECTHOH JesATEeIbHOCTH Mp
BBINIOJTHEHUH y4€OHBIX, IO3HABATENIbHBIX 337a4, BHIIOJHEHUN XUMHUECKUX SKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX NPOEKTOB, CTPEMIIEHHS K B3aMOIIOHUMAaHUIO
Y B3aUMOIIOMOIIIY B ITpOLEcce ITON yueOHOM e TeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEIEHUE U NMOCTYIKH CBOMX TOBapUIIEl ¢ MO3ULIUU HPAaBCTBECHHbI
Y IPaBOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKUE TMPEACTABIECHUS O BEIIECTBE U XHUMUYECKOW pPEaKIUH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHUS HayKu
COCTABJIAIOLIME OCHOBY JUISI NMOHUMAaHMSA CYIIHOCTM HAay4YHOM KapTUHBI MMpa, NPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS NPHUPOJIBL,
B3aUMOCBS35X YEJIOBEKA C IIPUPOJHOMN CPEIOi, O POJIU XUMHH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;




IIO3HABaTCIbHBIC MOTUBBI, HanpaBneHHme Ha nonyquI/Ie HOBBIX 3HAHUMU II0 XHUMUH, H€00XO)II/IMI)Ie JJIA OOBSICHEHUSA Habmonaeme HpOHeCCOB H
SIBIICHUHW, TMO3HABATEIbHOW, MH(POPMAIIMOHHON M YHTATEIbCKOW KYJIbTYpPhl, B TOM YHCJI€ HABBIKOB CAMOCTOATEIHHOW pPAaOOTHI C y4eOHBIMU TEKCTaMH,
CIIPaBOYHOM JTUTEPATYPOU, JOCTYITHBIMU TEXHHUECKUMHU CPEICTBAaMU MH(HOPMAITMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOY4YeHUI0 U TMO3HAHUIO, JTI0003HATEIHHOCTh, TOTOBHOCTH W CIOCOOHOCTh K caMo0Opa3oBaHUIO, MPOEKTHOW M HCCIEAOBATEIhCKON
NeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJIEHHOCTU U YPOBHS 00y4YEHHS B ajbHeHIIeM;

4) popMupoOBaHHS KYJIbTYPBI 310POBbSI:

OCO3HaHWE IICHHOCTH YXU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3JIOPOBBIM 00pa3 >KW3HH, OCO3HAHUE ITOCIICICTBUN
HEMpPUITHE BPEAHBIX MPUBBIYCK (YHNOTPEONEHUS alKOTojs, HAPKOTHKOB, KYpPEeHHS), HEOOXOAUMOCTH COONIOCHUS MPaBUi O€30MacHOCTH MPHU OOpPAILIEHUH C
XUMHWYECCKHNMHU BECIICCTBAMU B 6BITy nu peaJIBHOfI KU3HU,

5) TPy10BOr0 BOCIIUTAHUSA:

MHTEpPEC K MPaKTUYECKOMY M3Y4YEeHHIO Ipodeccuil U TpyJia pa3IudyHOro pojJa, yBaXKEHUE K TPYAY U pe3yjbTaTaM TPYAOBOMl AESTENbHOCTH, B TOM YHCIe
Ha OCHOBE NIPUMEHEHUS MIPEIMETHBIX 3HAHUH MO XUMHH, OCO3HAHHBIN BBIOOP MHAMBHIYAIbHON TPACKTOPUHU MPOAOIKEHUS 00pa30BaHusl C Y4ETOM JTHYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN, yCHEemHON NpodhecCHOHATBPHON IEeATENbHOCTH U Pa3BUTHUS HEOOXOAUMBIX
YMEHH, TOTOBHOCTh aIallITUPOBATHCA B MPO(decCHoHabHOM cpejie;

6) 3K0JI0rM4ecKOro BOCIMTAHMS:

9KOJIOTMYECKH I1IeTIECO00pa3HOe OTHOIICHHE K MPUPOJe KaK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE €€ CyIIeCTBOBAaHUS, TOHUMAHHUE IICHHOCTH 3/I0POBOTO
n 6e3omacHOro oOpasza >KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DM3MYECKOMY M TMCHUXHUYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOJCHHU
MpaBWJI OE30MaCHOTO TIOBEICHUS IPU PabOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIHsIX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIIOJCH;

CHOCO6HOCTI/I HpI/IMeHHTB 3HaHUA, nonyqaeMme HpI/I I/I3y‘-I€HI/II/I XUMHH, OJIA peHICHI/IH 3aJa4, CBA3aHHBLIX C OKPY)KaIOIlIeI\/’I HpHpOI[HOI)’I cpezlofxi, JJL
MOBBILIECHUS] YPOBHS DKOJIOTUYECKOW KYJIBTYpPbI, OCO3HAHUS TTI00ATBHOTO XapaKTepa dKOJOTUYECKUX MpoOJeM M MyTed MX pEeHIeHHUs MOCPEACTBOM METO/OB
XHUMHH, DKOJIOTHYECKOI'O MBIIIJICHUA, YMCHI/ISI pYKOBOI[CTBOBaTI)CSI UM B HOSH&B&TGHBHOﬁ, KOMMYHI/IKaTI/IBHOI\/’I 158 COHHaHBHOfI HpaKTI/IKe.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocTaBe MeTanpeaMeTHBIX PE3yJIbTaTOB BBIIEISIOT 3HAYUMBbIE )11 HOPMHUPOBAHUS MUPOBO33pEHUS OOIICHAYUYHbIE TIOHATHUS (3aKOH, TEOPHs], IPUHIIHII,
rUnoTe3a, PakT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U IPYroe.), KOTOPbIe HCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETaX U MO3BOJSIOT HA OCHOBE
3HAHUW U3 3TUX NPEAMETOB (POPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOM HAy4YHOM KapTHHE MHpa, U YHHMBEpcalbHble ydeOHble NeHCTBUs (IIO3HABATENIbHBIE,
KOMMYHHUKATHBHBIC, PETYISTUBHBIC), KOTOPbIE 00ECIIeUnBaOT (POPMHUPOBAHHE TOTOBHOCTH K CAMOCTOATEIHLHOMY TJIAHUPOBAHUIO U OCYIIECTBICHUIO yueOHOM]
JIEATEILHOCTH.

Ilo3HaBaTebHbIE YHHBePCAIbHbIE YUeOHbIE JelicTBUS

Ba3oBble JioruuecKue JeiicTBUSA:

YMEHHsI UCTIOIh30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS P OCBOSHUHU 3HAHUN: PACKPBIBATH CMBICI XUMHUECKHUX MOHITHH (BBIACTSATh UX XapaKTepHbIE
HpI/ISHaKI/I, YCTaHaBJ'II/IBaTI) B3aNMOCBS3b C I[pyrI/IMI/I HOHSITI/ISIMI/I), HCIIOJIB30BATh ITOHATUS OJISI O6’I)$ICHCHI/I$I OTOCIIBHBIX (1)aKTOB 158 SIBJ'IGHI/H\/’I, BI)I6I/IpaTB OCHOBAaHU I}
U KPUTEPUU AJIs KIACCU(PUKAIIMU XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIUl, yCTaHABINBATh MPUYHMHHO-CIICJICTBEHHBIE CBSA3H MEXKAY 00BEKTaMU U3YUCHUS,
CTpOI/ITI) JIOTUYECCKHUC paccymzerI/m (I/IHI[YKTI/IBHI)IC, I[GI[YKTI/IBHBIC, 110 aHaHOFI/II/I), JACJIaTh BbIBOJbI U 3aKJIFOYUYCHU S,

yMEHHE IPUMEHATH B MpOIlecce MO3HAHUS MOHATUS (TPEAMETHBIE U METaNpeAMETHbIE), CAMBOJIUYECKHE (3HAKOBBIE) MOJICIH, UCTIOIb3yeMble B XUMHUH,
HpCO6p3_30BI)IBaTL HII/IpOKO HpI/IMeHHeMLIe B XUMHUHU MOIACIIBHBIC HpCI[CTaBJ'IeHI/Iﬂ — XPIMI/I‘-IGCKI/Iﬁ 3HAK (CI/IMBOJ'I BHGMGHTa), XUMHUYCCKaA Q)opMyna nu ypaBHCHI/Ie
XUMHUYECKON peakluuu — MPU pElIeHWH Y4eOHO-TI0O3HABATENbHBIX 3a]ad, C Yy4ETOM OJTHX MOJENbHBIX MPEACTABICHUN BBISBIATH U XapaKTEPU30BATH
CYHIGCTBCHHLIG HpI/ISHaKI/I I/ISy‘-IaeMI)IX 06T)€KTOB — XHUMHYCCKHUX BC€HICCTB U XHUMHUYCCKHUX peaKunﬁ, BBIABJIIATH 06HII/I€ 3aKOHOM€pHOCTI/I, HpI/I‘II/IHHO-
CJIEICTBEHHBIC CBSA3H U MPOTUBOPEUHS B H3yUaEMBIX MPOIECCaX U SIBICHUSX.

Ba3zoBble ucciienoBaTebCKHeE AeHCTBUSA:




YMEHHE HCIO0Jb30BaTh IOCTABJICHHBIE BOIPOCHI B KAU€CTBE MHCTPYMEHTA IIO3HAHMSI, a TAK)K€ B KaUYECTBE OCHOBBI JUISI (DOPMHPOBAHUS TMIIOTE3bI 0]
IIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHH;

MPUOOpETEHUE OMbITa MO IUIAHWPOBAHUIO, OpraHU3allMd M TPOBEACHUIO YUYCHHMUECKHUX SKCIEPHMEHTOB, YMEHHE HaOIoJaTh 3a XOJOM Mpolecca,
CaMOCTOSITENIbHO MIPOTHO3UPOBATh €ro pe3ynbTar, (OpMyIMpPOBaTh 000OIIEHHS U BBIBOABI 110 pe3yJbTaTaM MPOBEIEHHOIO OMBITA, UCCIEIOBAHUS, COCTABISATH
OTYET O IpojeTaHHON padoTe.

Padora ¢ undopmanmueii:

yMEHHE BBIOMpATh, aHAJIU3UPOBATh W MHTEPHPETUPOBATH HH(OOPMALMIO Pa3IUYHBIX BUAOB U (QOPM MPEICTaBICHUS, IOIYYaeMYyI0 M3 DPa3HbIX]
UCTOYHHUKOB (HAy4YHO-TIOMYJISIpHAs JMTEpaTypa XUMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE I0coOMs, pecypchl MHTepHeTa), KPUTHYECKH OLIEHHBATH
MIPOTUBOPEYUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

YMEHUE NPUMEHSTh pa3IMyHble METOABI U 3alPOCHI MIPU MOKCKE U 0TOOpe HH(POPMAIIMK U COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JUIsl BBHITIOJTHEHUS]
y4eOHBIX U MMO3HABATENIbHBIX 3314 ONpeeIEHHOrO TUIla, IPUOOPETEHUE ONbITa B 00JIACTH MCIOJIb30BaHUs HHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTH,
OBJIJICHUE KYJbTYPOH AaKTMBHOTO MCIIOJB30BaHMS pPA3IMYHBIX IMOUCKOBBIX CHCTEM, CAaMOCTOATENBHO BBIOMpAaTh ONTUMANbHYIO (OpPMY HpeACTaBICHU
nH(pOpMaLIUY ¥ WITIOCTPUPOBATh PEIIaeMble 3a/1a4i HECIOKHBIMH CXEMaMH, TuarpaMmMamu, IpyrumMu popmamu rpa@uku 1 UX KOMOUHALUSAMU;

YMEHHUE HCMOJIb30BaTh W aHAIM3MPOBATH B Ipoliecce Y4eOHOW M HCCIe0oBaTEIbCKON MESATEIbHOCTH MH()OPMALUIO O BIMSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOLIE MPUPOIHON CPEIBI.

KoMMmyHuKaTHBHBIC yHUBEpCaIbHbIC y4eOHbIC JCCTBHA:

yMEHHUS 3aj[aBaTh BOMPOCHI (B X0/€ auanora u (Win) JUCKYCCUU) IO CYIIECTBY 00CYKIaeMol TeMbl, (HOPMYIHMPOBATh CBOU MPEATIOKEHUSI OTHOCUTENIBHO
BBIIIOJIHEHUS IPEAJIOKEHHOM 3a/1auy;

YMEHHUS MPEACTABIATh MOJyYEHHbIE PE3YJIbTaThl IO3HABATEILHON ACSITENLHOCTH B YCTHBIX U MUCbMEHHBIX TEKCTaX; JejaTh MPE3EHTALUIO PE3YJIbTaTOB
BBINOJIHEHUS] XUMHUYECKOTO SKCIIEpUMEHTA (J1aO0paTOPHOIo OIbITa, Ja00paTOPHOIT pabOTHI 10 MCCIETOBAHNIO CBOWCTB BEILECTB, YUEOHOTO MPOEKTA);

yMEHHUSI y4e€OHOro COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW I103HABATEJIBHOM M HCCIIEIOBATEILCKON JEATENIBHOCTH MpPHU pPELIECHU
BO3HUKAIOIIUX MpoOJIeM Ha OCHOBE y4éTa OOLIMX MHTEPECOB U COTJIACOBAHMS MO3ULUH (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBbI», KOOPIUHALINS
COBMECTHBIX JICHCTBHI, ONpe/iesieHne KPUTEPUEB MO OLICHKE Ka4ecTBa BBIIIOJHEHHOW paboThl U IpyTHE).

PeryasitTuBHbIe yHHBepCaJbHbIC y4eOHbIC NeliCTBHSA:

YMEHHE CaMOCTOSITEIbHO ONPENENTh LU ACSITEIbHOCTH, IUIAHUPOBATh, OCYILIECTBISTh, KOHTPOJIMPOBATh M MPU HEOOXOIUMOCTH KOPPEKTHPOBATH
CBOIO JIEATENBbHOCTb, BBIOMpaTh Haubojee >(PQPEeKTHBHbIE CHOCOOBI pELIeHUs Y4eOHBIX M IO3HABATENbHBIX 3a/1ad, CAMOCTOSTENIBHO COCTABIATH WII
KOPPEKTUPOBATh MPEJIOKEHHBIN alfOPUTM I€UCTBUIN MTPU BBIOJIHEHUH 33JJaHUI C YYETOM IMOJIy4eHHS HOBBIX 3HAHUN 00 M3yyaeMbIX 00BEKTaX — BELIECTBAX
peakuusaxX, OLICHWBATH COOTBETCTBUE IIOJIYYEHHOI'O pe3yibTaTa 3asBJICHHOW LENH, YMEHHE HCIOJIb30BaTh U aHAJIN3MPOBATh KOHTEKCTHI, IpeljlaraeMble B
YCJIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe npenMeTHBIX pe3yJbTaTOB MO OCBOEHUIO 005S3aTEILHOTO CO/AEP)KaHUs, YCTAHOBJIEHHOIO NaHHOH ¢enepaibHON paboueil mporpaMMoi, BBIIENSIOT:
OCBOEHHBIE OOYyYaIOLMMUCS Hay4YHble 3HAHUS, YMEHHUS U CIOCOObI AEMCTBUM, BHABI JIEATEIBHOCTH MO MOJYYEHUI0 HOBOTO 3HAHMS, €r0 WHTEpPIIpPETalNH,
npeoOpa30BaHUI0 U MPUMEHEHHIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYalHsIX.

K koHIy 00y4enus B 9 kijiacce mpeaIMeTHBIE Pe3yIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXaTh COPMHUPOBAHHOCTD y 00yUaIOMINXCSI YMEHU:

o PACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IMOHATHNA: XMMHUYECKUU DJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO, CIIOXKHOE
BEIIIECTBO, BAJECHTHOCTH, JJIEKTPOOTPHUIIATEIBHOCTD, CTETICHb OKWCIICHUS, XUMHUYECKas peakiys, XUMHUYECKas CBS3b, TEIUIOBOH AP (EKT peakmuu, MOJb,
MOJISIpHBIA 00BEM, PACTBOpP, JIEKTPOJIMTHI, HEIJIEKTPOJIUTHI, 3JEKTPOJUTHYECKAss TUCCOLMALNSA, pPEaKIUM HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOE
paBHOBecue, OOpaTUMblE W HEOOpaTHMbIe pEaKUWH, OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIE PEAKIMH, OKUCIHTENb, BOCCTAHOBHUTEb, OKHCIICHHE ]/II




BOCCTAHOBJICHHUE, aJlJIOTPOIINS, an)OTepHOCTB, XHUMHUYECKas CBA3b (KOBaJ'IeHTHaSI, HOHHAasd, MeTaJ'IJ'II/I‘—IeCKaSI), KpUCTAINIMYECKasd pCeUICTKa, KOPppPO3usad METAJIIOB,
CIIJIaBbl, CKOPOCTb XHUMHYECKOMN pCaKknuuu, NpeaAciibHO JOIMYyCTUMAasd KOHICHTpPALUA HI[K BCIICCTBA,

b HIUTIOCTPHUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATUH U IMPUMCHSATH OTU IMOHATHA ITPU OMMUCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ;
hd HCIOJIb30BATh XUMHUUYCCKYIO CUMBOJIUKY JISI COCTABJICHUA (I)OpMYH BCIICCTB U ypaBHCHI/Iﬁ XUMHNYCCKHUX peaKHHﬁ;
b onpeaciIsATb BAJICHTHOCTb M CTCICHBb OKUCICHUA XUMHYCCKUX OJJIEMCHTOB B COCAUHCHHAX PA3JIMYHOI'O COCTaBa, INMPHHAJIC)KHOCTH BCUICCTB K|

OTIpeIeIEHHOMY KJIacCy COEIUHEHHUH 1o (opMyiiaM, BU XUMHUYECKOHN CBS3U (KOBAJIEHTHAsI, HOHHAs, METAININUECKasi) B HEOPIraHUYECKUX COEIMHEHUAX, 3aps

MOHA 110 XUMUYeCcKoi popmyrie, xapakTep cpeiibl B BOJAHBIX PACTBOpPaxX HEOPraHMYECKUX COSAMHEHUN, THI KPUCTANTNYECKON PeIIETKY KOHKPETHOTO BEIIECTBA;
o packpeiBath cmbica Ilepuonuueckoro 3akona J{. M. MenaeneeBa U JeMOHCTPUPOBATh €ro MOHMMAHUE: OMHUCHIBATh U XapaKTepU30BaTh TaOIMYHYIO
¢bopmy Ileproanueckoil cucTeMbl XUMUYECKUX 3JEMEHTOB: pa3jinuyaTh MOHATHUSA «TJaBHas noiarpynna (A-rpynma)» u «mnobounas noarpymnna (b-rpymma)y,
MaJble U OOJbIINE MEePHOAbI, COOTHOCUTh 0003HAYEHHUs, KOTOPhIE UMEIOTCS B MEPHOAMYECKON TalJMIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XMUMHYECKHX 3JIEMEHTOB (COCTaB U 3apA] spa, o0l1ee YUCII0 MIEKTPOHOB U PACIPENCIICHUE UX 10 3JIEKTPOHHBIM CJI05IM), OOBSACHSTH O0OIIME 3aKOHOMEPHOCTH B
N3MEHEHUHU CBOMCTB 3JIEMEHTOB U MX COCIMHEHUH B MpeeaX MaJbIX EPUOIOB U INIaBHBIX MOATPYIII C YYETOM CTPOEHUS UX aTOMOB;

o KJIaCCU(PUIIMPOBATh XMUMHUYECKHUE 3JIEMEHTHI, HEOPIaHWYECKHE BELIECTBA, XMMUYECKHE PEAKIUH (10 YHCIy U COCTAaBy Y4YaCTBYIOUIMX B pPEaKIH
BEIIECTB, 110 TEIUIOBOMY 3(p(eKTy, 0 U3MEHEHHIO CTENeHEN OKUCICHNS XUMUYECKUX 3JIEMEHTOB);

o XapaKTepu30BaTh (OMUCHIBATh) 00IIKE U CHEU(PUUECKHE XUMUYECKHUE CBOMCTBA MPOCTHIX U CIOKHBIX BELIECTB, MOATBEPKAasl ONMHUCAHUE IpUMEpam
MOJIEKYJIIPHBIX 1 MIOHHBIX YPaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIIHIA;

| COCTaBJIATh YPaBHEHUSI AIEKTPOJIUTUYECKON AMCCOLUAIIMM KUCIIOT, 1IEI0Ye U coyel, MOTHbIE U COKpalIEHHbIE YPAaBHEHMSI PeaKkIiil HOHHOIO OOMeHa,
YPaBHEHHUs peaKUuil, IOATBEPKAAIOIINX CYIIECTBOBAHNE T€HETUYECKON CBA3U MEKY BEIIECTBAMH PA3JINYHbIX KJIACCOB;

o PacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMI OCPEACTBOM COCTABJICHHUSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIuii;

o IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3MOKHOCTH ITPOTEKAHNUS XMMHUUECKHUX IIPEBPAICHUN B Pa3IMUHBIX YCIOBUSIX;

o BBIUUCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MACCOBYIO JOJK XMMHYECKOIO 3J€MEHTa 10 (OpMyJIe COEIUHECHMS,
MacCOBYIO JIOJIIO BELLIECTBA B PaCTBOPE, IPOBOAUTD PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIUMY;

. coOmoolaTh IMpaBWia I0Jb30BAHUS XMMHUYECKOH IOCYIOH M J1aOOpaTOpHBIM OOOPYJOBaHUEM, a TaKXKe IpaBHiIa OOpallleHHs C BELIECTBaMHU B
COOTBETCTBUHM C MHCTPYKLHUSAMH I10 BBIIOJHEHUIO JTA0OOPATOPHBIX XUMHUYECKUX OIBITOB MO MOJIYYEHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa ul

YTJIEKHUCIIOTO Ta3a);

o IPOBOJUTH PEAKLMH, MOATBEPXKIAIOUINE KAueCTBEHHbII COCTaB pa3jMYHBIX BEIIECTB: paclo3HaBaTh OINBITHBIM MyTEM XJIOpPHUA-, OpOMHI-, MOAWM-,
kapOoHaT-, ¢ocdar-, cuIuKar-, cyiabdar-, TUIPOKCUI-UOHbBI, KATUOHbl AaMMOHHUS M HOHBI M3YUYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B BOJHBIX pPacTBOpax
HEOPraHUYECKUX BEILECTB;

o IIPUMEHSTh OCHOBHBIE ONEpAIN MBICIUTEIBHON JEATENbHOCTH — aHAIM3 U CUHTE3, CPaBHEHHE, 0000IIEHNEe, CUCTEMAaTU3allMIO, BISBICHUE PUYMHHO-
CJICZICTBEHHBIX CBSI3€l — A1 M3y4eHMs CBOMICTB BELIECTB M XMMHYECKHUX pEaKIil, eCTECTBEHHO-Hay4YHble METOJbl MO3HAHUS — HAOIIOJICHHE, U3MEpEeHHe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEeasIbHBIM U MBICIIEHHBIN).

TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC
9 KVIACC

Koan4yecTBO 4acoB

JaexkTpoHHble (LU(poBbHIE)

Ne n/n HaunMeHoBaHue pa3/iesioB U TeM NPOrpaMMbl
o0pa3oBaTe/IbHbIEC PECYPChI

KonTpoabhbie IIpakTn4yeckue

Beero padoThI padoThI

Pa3znea 1. BenmecTBo U XUMHYECKHE PeaKIU




11 [ToBTOpEeHUe 1 yrnyOieHne 3HaHU OCHOBHBIX 5 1 0 hitps:/m.edsoo r/GOMSWOI3T
pa3aennoB Kypca 8 kiacca

1.2 OcHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKHUX PEaKIMi 4 0 https://m.eds00.ru/R37290Q6G4G

13 DIEKTPONIUTHYECKAs JUCCOIHAINS. XUMUYECKHE 2 1 1 https://m.cdsoo.r/DSR 5VAO4A
pPEaKIuu B pacTBOPax

Hroro no pazaeny 17

Pasznen 2. HemeTa/uibl M MX COeIMHEHUS

21 OO61as xapakTepuCTHKa XUMUYECKUX FIEMEHTOB 4 0 1 https:/m.edsoo.ru/FOWINIF5V
VIA-rpynnsl. ['ajiorensl

2.2 Obmas XapaKTCPHCTHIA XUMUHCCKIX S/ICMCEHTOR 6 0 0 https://m.edsoo.ru/STL7MOL7S
VIA-rpynmel. Cepa u e€ coeiMHEHUS

23 OO01as xapakTepuCTUKa XUMUYECKUX FIEMEHTOB 7 0 1 https:/m.edsoorw/A6Y9S6HAU
VA-rpynmnsl. A30T, hocdop U UX COSTUHEHHUS

24 OO01mas xapakTepucTHKa XUMH1ECKHX IEMEHTOB 3 1 5 https:/m.edsoorw/O2WSH2KSY
[VA-rpynnel. Yriepoa v KpeMHUH U UX COSAMHEHUS

Hroro no pazueny 25

Pa3nen 3. MeTa/Luibl M HX COeIMHEHHUSA

3.1 OO01111e cBOMCTBA METAIIJIOB 4 0 0 https://m.edsoo.ru/C1C6H6T2M

3.2 Baxxneiiine MeTaJuIbl 1 UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/I8G6J7RIU

Hroro no pazaeny 20

Pasznea 4. XumMusi 4 OKpYKAKOLIAs cpeia

4.1 ‘ BemrectBa 1 MaTepualbl B )KM3HU YEJIOBEKA 3 0 0 https://m.eds00.ru/Z3S8T1Q8K

Hroro no pazgeny 3

PesepBHOE Bpemst 3 0 0 https://m.edsoo.ru/N2U7H3F8A

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7

INOYPOYHOE IINIAHUPOBAHHUE 8 KJIACC

9 KUIIACC

K
Ne Tema vooka K QIMTCETE0 qacl(;B Hara JJIeKTPOHHBbIE HU(PPOBHIE
n/n P Bceero OHTPOIBHLIE paKTHieckue U3YYeHUs oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
[lepnoanueckuii 3axoH. Ileproguueckast 01.09.2026
1 CUCTeMa XMMHUUYECKHX 3yieMeHToB [I. U. 1 0 0 https://m.edsoo.ru/W4Y5P2F9X
MolICICona



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y
https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A
https://m.edsoo.ru/W4Y5P2F9X

3aKOHOMEPHOCTH B U3MCHCHUU CBOMCTB
XUMHYCCKUX BJICMCHTOB IIEPBBIX TpéX
[IEPHOJIOB

03.09.2026

https://m.edsoo.ru/VE8K9C1C4R

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX BEILECTB

08.09.2026

https://m.eds00.ru/Q9Y 1Y 7700

Buapl XUuMHUECKOU CBA3U U THIIBI
KPUCTAJUIMYECKUX PEIIETOK

10.09.2026

https://m.edsoo.ru/R9T4R3J2H

KonTpoasnas padora Nel mo teme
«IloBTOpEHME U yIiyO/aeHNe 3HAHUI
OCHOBHBIX pa3/iesioB Kypca 8 kJjiacca»

15.09.2026

https://m.edsoo.ru/R3U4P4C6M

Knaccudukanms XuMruaecKux peakiuii mo
pa3JIUYHBIM IIPU3HAKAM

17.09.2026

https://m.edsoo.ru/H6L106USO

Ilonsatue o CKOpPOCTH XUMHUYECKOU pCaKknuu.
IloHsiTHE O TOMOTCHHBIX B TCTCPOTCHHBIX
peaKnusax

22.09.2026

https://m.edsoo.ru/YE8B8U8O4I

[ToHsATHE 0 XMMUYECKOM PaBHOBECHH.
@akTOpHI, BIUSIOIINAE HA CKOPOCTh
XMMHUYECKON PEaKIIMU U TIOJI0KEHUE
XUMHYCCKOI'0 paBHOBECHUS

24.09.2026

https://m.edsoo.ru/S5K8G2A3K

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pE€aKnuun

29.09.2026

https://m.edsoo0.ru/G9K90O1B1A

10

Teopus 27EKTPOIUTUYECKON JUCCOLMALIUY.
CunbHble U ci1a0ble IEKTPOIUTEI

01.10.2026

https://m.edso00.ru/BOO3F108F

11

HoHHbIe ypaBHEHUS peaKUid

06.10.2026

https://m.edsoo.ru/HIN3L8Y7G

12

XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM
B CBETE MpeCTaBIeHUN 00
SJIEKTPOJIUTUYECKON AUCCOIUALIMHI

08.10.2026

https://m.edsoo.ru/T3G0X4B91

13

XUMHUYECKHE CBOMCTBA COJIEU B CBETE
MpEJICTaBICHU 00 AMEKTPOIUTHIECKOM
IUCCOLIHAIINT

13.10.2026

https://m.edso0o.ru/S1IP2W3Q2V

14

[ToHsiTHE O THAPOIN3E COJIEH

15.10.2026

https://m.edso00.ru/X9Q4S7R5D

15

KonTtposbnas pabora Ne2 mo teme
«DIeKTPOTUTHYECKAS AUCCONMALMSA.
XHMHYeCKHe peakliu B pacTBopax»- 40
MMHYT

20.10.2026

https://m.edsoo.ru/B3H9QOWON

16

Pemenue 3agau no teme: "Teopus C"

22.10.2026

https://m.edso00.ru/Y2COM4AK4K

17

IIpakTuyeckas padora Ne 1. «Pemenune

JKCIEPHMMEHTATLHBIX 33711

05.11.2026

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



https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F

18

OO01mas xapakTeprcTUKa raJOreHOB.
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJIOpa

10.11.2026

https://m.edsoo0.ru/L.9Q3U27Z0U

19

Xnoposogopona. ConsiHast KMCIIOTa,
XMMHUYECKHE CBOHCTBA, MOJTyYCHHUE,
[IPUMEHEHUE

12.11.2026

https://m.eds00.ru/VOY2L8YO0S

20

IIpakTnyeckas padora Ne 2 mo teme
«IlonyuyeHue cOJISIHOM KHCJIOThI, H3yYeHUe
eé cBoiicTB»

17.11.2026

https://m.edso00.ru/V40O5C7J3Y

21

BoruricnieHust Mo ypaBHEHUSM XUMHYECKUX
peakuui, eClii OJMH U3 PEarcHTOB JaH B
HU30BITKE

19.11.2026

https://m.edsoo.ru/R8ROJILSA

22

OOm1ast xapakTepucTHKa 31eMeHTOB VIA-
IpyMIIBI

24.11.2026

https://m.edsoo.ru/USKSE8DOV

23

ANIOTpOTHBIE MOIU(UKAITUN CEPBHI.
Haxoxnenue cepsl 1 €€ COeTMHEHUN B
npupoje. XuMHYECKHE CBOMCTBA CEPBI

26.11.2026

https://m.eds00.ru/P8X9L.2R2Y

24

CepoBonopoi, cTpoeHHe, GU3HYECKUE U
XMMHYECKHE CBONCTBA

01.12.2026

https://m.edsoo.ru/D1K1F5U6P

25

Oxcunsl cepol. CepHast KHCIIOTa, GHU3HUECKUe
U XMMUYECKHE CBOMCTBA, MPUMEHEHNUE

03.12.2026

https://m.edsoo.ru/K2COD1YS5W

26

XHUMHUYECKHUE PEAKIUH, JIEIKALUE B OCHOBE
IPOMBIIIJIEHHOTO CI10c00a NOIy4YeHUs
CEpPHOU KUCJIOThI. XMMHUYECKOE 3arpsi3HEHUE
OKpY KalOIIeH Cpelibl COEAMHEHUSIMHU CEPhI

08.12.2026

https://m.edsoo.ru/V6V8I2S2H

27

Briuucienne MaccoBoOU T0JIM BEIXO4A
MPOAYKTA PeaKIuu

10.12.2026

https://m.edsoo.ru/TSH5SMS5C6Q

28

OO1m1ast XxapakTepUCTHKA 371€eMEHTOB VA-
rpynnsl. A30T, pacipocTpaHeHHE B IPUPOJE,
¢u3nyeckne 1 XUMHYECKUE CBOICTBA

15.12.2026

https://m.edso00.ru/J9X6KSESP

29

AmMEak, ero pu3nvecKrue 1 XUMUYECKHe
CBOMCTBA, ITOJIyYEHUE U IPUMEHEHUE

17.12.2026

https://m.edsoo.ru/A2J3E5I5U

30

IIpakTnyeckas padora Ne 3 mo teme
«ITomyyeHne aMmMHuaKa, u3y4eHue ero
CBOMCTB»

22.12.2026

https://m.edsoo.ru/H8AZASGEV

31

A3oTHas KUCIOTa, € Pusnueckue u
XMMHYECKHE CBOHCTBA

1

0

0

24.12.2026

https://m.edsoo.ru/A4S5F4UO0M

32 Hcnonp3oBanue HUTPATOB 1 COJIE aMMOHUSI 1 0 0 29.12.2026 | https://m.edsoo.ru/G7Y4Q1J6P



https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P

B KaU€CTBE MHUHEPAIBbHBIX yI00pEHUH.
XUMHYECKOE 3arps3HEHUE OKPYIKAIOIIEH
Cpenbl COeIMHEHUSIMU a30Ta

33

®docdop. Okenn pocdopa (V) u pochopnas
KUCIIOTa, GPU3NIECKUE N XUMHUYECKHUE
CBOMCTBA, MMOJYYCHHUE

12.01.2027

https://m.edso0o.ru/Q5SBOGIN3R

34

Hcnonp3oBanne GochaToB B KauecTBE
MUHEPATBHBIX YIOOpPEeHUIA. 3arpsi3HEHUE
PUPOJHON cpenbl pochaTamu

14.01.2027

https://m.edsoo.ru/M4G5H1P30

35

VYrnepoa, pacupocTpaHeHUE B IPUPO/IE,
(u3nUecKrue U XUMHUYECKUE CBOMCTBA

19.01.2027

https://m.edsoo.ru/A9C8F1A41

36

Oxcupl yraepona, ux pusnyeckue u
XHUMHYECKHE CBOMCTBA. DKOJIOTHUYCCKHE
MPOOJIEMBI, CBSI3aHHBIEC C OKCHJIOM YTJIepoJa
((\))

21.01.2027

https://m.edsoo.ru/P6U7M4K9T

37

VYroapHasa KUcCIoTa 1 €€ COoIn

26.01.2027

https://m.edsoo.ru/TSO1SOF1T

38

IIpakTnyeckas padora Ne 4 nmo teme
"IlosryuyeHue yrjeKucjaoro rasa.
KauecTBeHHas1 peaknusi Ha KapOOHAT-
HOH"

28.01.2027

https://m.eds00.ru/P6WIW6A4C

39

HCpBOHa‘IaHBHHe MIOHATHS 00 OPraHu4YCCKux
BCIICCTBAX KAK O COCAMHCHUAX YIIEpOoda

02.02.2027

https://m.edso00.ru/G506H6X1E

40

KpemHuii ¥ ero coeIMHEHUsI

04.02.2027

https://m.edsoo.ru/S2F37Z4G3N

41

IIpakTuyeckas padora Ne 5. Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
«BakHeH1me HeMeTaJUIbl U UX COSIUHEHUS)

09.02.2027

https://m.edsoo.ru/Y8B8R2E1]J

42

KonTtpoubnas padora Ne3 mo teme
«BaxxHeHIne HEMETAJLIBI H UX
COeTUHEHH D

11.02.2027

https://m.edsoo.ru/K1E4WS5F5D

43

OO1m1ast XxapaKTepUCTHKA XUMUYECKUX
2JIEMEHTOB — METAJIJIOB. MeTannnueckas
CBSI3b U METAJJIMUECKasi KpUCTAIITMYECKast
pemérka. Pu3znueckue CBONCTBA METAJIIIOB

16.02.2027

https://m.edsoo.ru/Q5M8X37Z6L

44

XUMHUYECKUE CBOMCTBA METAJLIOB.
DJIEKTPOXUMHUYECKUH Psijl HANTPSHKEHUI
METaJIIOB

18.02.2027

https://m.eds00.ru/M7GOF6 W6K

OO61mue criocoObI MOTYYeHHS] METAJLIOB.

20.02.2027

hitne/medsao ny/FOSTLIACGS

CIDTaBh. BolanCIenrn O YpaBnenIM



https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C

XMMHUYECKHUX PEaKLHM, ECIIU OIUH U3
pEareHToB COAEPKUT MPUMECH

46 [ToHsiTHE O KOPPO3HH METAIIIOB 0 0 25.02.2027 | https://m.edso0.ru/U4T6B8L6C
47 IlenouHEIe METAJIIbI 0 0 02.03.2027 | https://m.edsoo.ru/ESNOF6H7A
48 OKCHIBI U THJIPOKCH/IbI HATPHUS U KAJIHS 0 0 04.03.2027 | https://m.edsoo.ru/Q5F4A870U
49 H.[enomiﬂoseMeanHe MeTaJlJIbl — KaJIbLUN U 0 0 09.03.2027 https:/m.edsoo.r/ROGAH2LSS
MarHui
50 Baxkueiiine coe JUHEHNS KAIBIIHS 0 0 11.03.2027 | https://m.edsoo.ru/B5B6SOF6R
51 O0600meHre U CHCTEMAaTH3alHs 3HAHUH 0 0 16.03.2027 | https://m.eds00.ru/Z8S2E1Y6W
52 XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS 0 0 18.03.2027 | https://m.edsoo.ru/U4F1VIP9K
IIpakTuyeckasi padora Ne 6 mo Teme 23.03.2027
53 "JKécTKkoCcTh BOABLI U METOAbI €€ 0 1 https://m.edsoo0.ru/T6E9U2I3W
ycTpaHenus'
54 AoMUHUI 0 0 25.03.2027 | https://m.eds00.ru/O2U1T4S00
55 AmMoTepHbIe cCBOWCTBA OKCHIA U THIPOKCHIA 0 0 06.04.2027 | https://m.edsoo0.ru/T7Z619U3S
56 Kenezo 0 0 08.04.2027 | https://m.edsoo.ru/I2ZROK4COE
57 g;(ﬁ;z[;l(,nrﬁﬂpoxcpmm u coma xenesa (II) 0 0 13.04.2027 https://m.edsoo.ru/U2B9I3V0Q
58 O06o00611eHre U cCUCTEMAaTH3allNs 3HAHUH 0 0 15.04.2027 | https://m.edsoo.ru/WONOHSL.7X
IIpakTnyeckas padora Ne 7. Pemenue 20.04.2027
59 IKCIEePUMEHTAJbHBIX 32/1a4 M0 TeMe 0 1 https://m.edsoo.ru/J1IM4T7L.4X
«BakHelnue MeTaUIbl M HX COeTMHEHHUS
Brruncnenus no ypaBHEHUSIM XUMUYECKHUX 22.04.2027
peaKknui, eClIi OJUH U3 PEarcHTOB JaH B
60 M30BITKE WK COJEPKUT TPUMECH. 0 0 https://m.edsoo0.rt/F2GOO1YOK
Brraucinenns MaccoBoil 10U BEIXOJA
MPOJYKTA pEaKIUU
61 O06001IeHNe U CUCTEMATU3AIMs 3HAHUH 0 0 27.04.2027 | https://m.edsoo.ru/WIFSE9LSN
62 Kowrposbiian padora Ned vo e ey 1 0 29.04.2027 1 1 i ps//m.edsoo.rw/F 1IEOKOHTN
63 BemiectBa u maTepuanbl B TOBCEAHEBHOM 0 0 04.05.2027 https-/m.edsoo.rw/ T4POUTDAB
JKU3HHU YeJIOBEKa
64 zgzl\;illqecxoe 3arpsiI3HEHUE OKPYKaIOIIei 0 0 06.05.2027 https://m.edsoo.rw/COUTOOM3X
65 Ponb xumum B perieHnH SKOJIOTHUECKUX 0 0 11.05.2027 https:/m.edsoo.ru/KOX9ASTOM

npooIEM



https://m.edsoo.ru/U4T6B8L6C
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https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
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https://m.edsoo.ru/F2G0O1Y0K
https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/K9X9A8T0M

66 O00011IeHIE U cUCTEMATHU3AIMs 3HAHUH 110 1 0 0 13.05.2027 hitbs://m.edsoo rw/ T5K5V6I3C
teMme «HeMeTtaminny. !

67 O0001IeHre 1 cUCTEMAaTU3ALUS 3HAHUH 110 1 0 0 18.05.2027 https:/m.edsoo.ru/Y 2BSCAH2E
TeMe «MeTabD.
O0001IeHre U cucTeEMaTU3als 3HAHUI 1O 20.05.2027 )

68 Tenme «3J1C». 1 0 0 25052027 https://m.edsoo.ru/B3P1R2T3V

OBHIEE KOJIMYECTBO YACOB 110 68 4 7

IMPOI'PAMME

MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM ITIPOTPAMMBI 9 KJIACC

Kon
npoBepsiemoro | IIpoBepsieMble npeaMeTHbIe Pe3yJbTATHI 0CBOEHHUSI OCHOBHO 00pa30BaTe/IbHOI NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHuUs
pe3yJbTarta
1 [To Teme: «BeniecTBo U XUMHUYECKAs PEAKIIMS
pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHI: PaCTBOP, DJIEKTPOIMUTHI, HEITEKTPOJIMTHI, SIEKTPOIUTHYECKAS AUCCOLUALINS, peaKuuf
11 MOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOE paBHOBEcHE, OOpaTHMble W HEOoOpaTHMble pEeaklUu, OKHUCIUTEIbHOBOCCTAHOBUTEIIbHBIE
' pPEaKIMU, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIEHHE M BOCCTAHOBJIEHHE, AIJIOTPONHs, aM(pOTEpPHOCTb, XUMHUYECKasi CBs3b (KOBAJEHTHas,
MOHHAas, MeTaJJINYecKasl), KpUCTAJUIMUECKas PelIéTKa, CIUIaBbl, CKOPOCTh XMMHUECKON peaKIuu
1.2 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX TOHATUN U IPUMEHSATh 3THU NOHSTHSI IIPU ONIMCAHUM BEILIECTB U X IPEBpALCHUI
13 COCTaBJIATh YPABHEHUS JIEKTPOJUTUYECKON JUCCOLUALUU KHUCIIOT, IIeJI0YEH U COJIEH, IIOJIHbIE U COKpALEHHbIE YPAaBHEHUs PEaKUi HOHHOTOf
' oOMeHa
1.4 PacKpbIBaTh CYITHOCTh OKUCIIUTEIEHO-BOCCTAHOBUTENIBHBIX pPEaKIUil TOCPEICTBOM COCTABJIECHUS 3JIEKTPOHHOTO OalaHca 3TUX peakLui
1.5 IIPOBOJINTH PACUETHI IO YPABHEHHUIO XUMHYECKOUN pEaKINU
2 ITo Temam: «HemeTaiuibl U UX COeAMHEHUS» U «MeTaJulbl U UX COCAMHEHHUSI
21 XapakTepu3oBaTh (OMUCHIBATh) OOIIME U cneum?nqecxne XUMHUYECKHE CBOMCTBA MPOCTBIX M CIOKHBIX BEIIECTB, MOATBEPHKAAS ONMICAHNE
IpUMEpaMU MOJIEKYJIIPHBIX M HOHHBIX YPABHEHUM COOTBETCTBYIOUIMX XMMUUYECKUX pPEaKLIUN
2.2 COCTAaBJIATh YPAaBHEHUS PEAKLMH, TOATBEPKAAIONINX CYIIECTBOBAHNE TEHETUUECKOH CBSI3M MEX/ly BEILIECTBAMHU PA3IIMYHBIX KIACCOB
23 IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBMCHUMOCTH OT MX CTPOCHHUS, BO3MOXHOCTH IPOTEKAHNUS XUMUYECKUX MPEBPAILICHUN B Pa3JINYHbIX]
YCIIOBUSX
CJIeZIOBATh MpaBUIIaM MOJIb30BAHUS XUMUYECKOH MOCYJ0H U JIaOOpaTOpHBIM 000PYIOBAHUEM, a TAKXKE MTPaBUIaM 0OpallleHHs C BelIeCTBaMU B
24 COOTBETCTBUM C MHCTPYKLHUSAMH IO BBIIOJIHEHUIO JA0OPATOPHBIX XUMHUYECKUX OMBITOB 10 NOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTH
(aMMHaKa 1 yTIEKUCIIOro ra3a)
NPOBOJUTH PEaKLUH, MOATBEP)KIAIOIINE KadyeCTBEHHBI COCTAB Pa3IMYHBIX BEIECTB: PACHO3HABATH ONBITHBIM MYTEM XJIOPHI-, OpoMum,
2.5 uonuz, kapOonat, ¢ocdar, cunukar, cyiabdar, THIPOKCUIUOHBI, KAaTHOHbI aMMOHHS, MOHbl M3YYEHHBIX METAJIOB, NMPUCYTCTBYIOUIUE B
BOJIHBIX PacTBOpax HEOPraHMUYECKUX BEILIECTB
- A A A L A3 0 A A o e l



https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/B3P1R2T3V

R
3.1 PAaCKPLIBATb CMBICJI OCHOBHBIX XMMHWYCCKHUX TOHSITHM: HI[K BCHICCTBA, KOPPO3UA MCTAJLJIOB

MPUMEHATH OCHOBHBIE OTEpAIlMN MBICIUTENHFHON NEATEeIbHOCTH — aHaIN3 U CHHTE3, CpaBHEHHE, 0000IIeHNe, CHCTeMaTU3alllI0, BBISBICHHE
3.2 MPUYMHHO-CJIEACTBEHHBIX CBSI3€M — JJIi M3YUYEHUs CBOMCTB BEIIECTB M XMMHUUYECKHX PEAKIMH; €CTECTBEHHOHAYYHbIE METOJbI MO3HAHUS —|
HaOII0/IeHUE, U3MEpPEHUE, MOJECIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN U MBICICHHBIH)

INPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KJIACC

Kona ITpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 BemectBo 1 xumuueckasi peakuusi. [Topropenue

1.1 CBOMCTB XHMMHYECKHX DJIEMECHTOB IEPBBIX Tpex NEpUOoa0B, Kajlusd, KaJlblUA U HX COCAMHEHHII B COOTBETCTBHM C IOJIOKCHHEM 3JICMEHTOB

Ilepnoanueckuii 3akoH. Ilepuoauueckas cucrema xumudeckux 3nemeHTos (.M. MenneneeBa. CtpoeHne aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHU
B
[IepuoanuecKkoi CUCTEME U CTPOCHUEM UX ATOMOB

peméTk U BUAAa XUMHuYeckod cBs3u. Kiaccudukanuss M HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB (MEXIyHAapoIHas M TpUBHAJIbHAA)
XHMMHUUYECKUE CBOMCTBA BEILECTB, OTHOCAILIUXCSA K Pa3IMYHBIM KJIACCAaM HEOPraHWYECKUX COCJUHEHUMN, N€HETUYECKas CBA3b HEOPraHUYECKU
BELICCTB

CTpOCHI/Ie BEIIECTBA: BUIBI XMMHYECKOM CBS3U. THIIBI KpUCTATNIMICCKUX peI_I_IéTOK, 3aBHCHUMOCTh CBOMCTB BEIleCTBA OT THMA KpI/ICT."J.J'IJ'II/I‘ICCKOv
1.2 .

1.3 3¢eKxTy, MO H3MEHEHHIO CTEleHEeH OKUCIEHUS XHMHUYECKHUX DJEMEHTOB, IO OOpaTMMOCTH, IO YYacTHIO KaTajau3aTopa). OK30-

Knaccudukanuss XUMUYECKAX PEaKIHid M0 Pa3IMYHBIM MPU3HAKaM (IT0 YUCIY W COCTaBy yYacCTBYIOUIMX B PEAKIWHU BEIIECTB, MO TEIIOBOM
SHJOTEPMHUUYECKHUE PEAKIMU, TEPMOXUMUYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XMMHYECKON pEaKIMU

14 Ilonsatue 00 o6paT1/1me )41 HCO6paTI/IMI>IX XUMHUYCCKUX PCAKIUAX. IloHsiTHE O TOMOI'CHHEIX U TCTCPOTCHHBIX PCAKIIUAX. IlonsTue o XI/IMI/ILIGCKOMI
' PaBHOBCCHHU. (DaKTOpLI, BJIMAIOOINEC HAa CKOPOCTH XHUMHYECKOM PC€aKvu U NOJOKCHUEC XUMHYCCKOI'O PAaBHOBCCUA

15 OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pE€aKkuu, 3J'IeKTp0HHBII71 0aJlaHC OKHCIMTEIBHO-BOCCTAHOBUTEIBLHOM PEaKuun. CocraBneHue ypaBHeHnﬁl
) OKHCIHNTCIBbHO-BOCCTAHOBHUTC/IbHBIX peaKHI/Iﬁ C MCIIOJIBb30BAHHUEM MCTOAA SJICKTPOHHOI'O Oaanca

1.6 Pa3siiInYHbIMHU BUAAMHU XuMHYecKor cBsa3u. CTereHb JUCcolanuu. CuinbHble U cjia0Oble OJICKTPOJIUTEI. PeaKHI/II/I HOHHOTO OoOMeHa. YCJOBHU

MPOTEKaHHUs PEeaKIUi MOHHOTO 0OMEHa, MOJHbIE U COKpAIIEHHbIC HOHHBIC YpaBHEHUs peakuuil. CBONCTBa KHCIOT, OCHOBAaHUI U COJIeH B CBET

Teopml BHCKTpOHI/ITquCKOfI JUcCcouanun. 3JICKTpOJII/ITI:I U HCOJICKTPOJIUTHI. KaTI/IOHbI, aHUOHBI. MexaHu3M Jucconuanmm BCEUICCTB (C
MPEACTABICHUHN 00 AIEKTPOIUTHUYCCKON aucconnanun. KauecTBeHHbIE peakIiuu Ha HOHBI. [IoHSITHE 0 THAPOIH3E COJIeH

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISMU KPHUCTALTHYECKUX PEMIETOK HEOPTaHWYECKHX BEIIECTB — METAJUIOB M HEMETalIOB
(rpadpura u anmaza), CIOXKHBIX BEILECTB (XJIOpUAA HATPHs); UCCIEIOBAaHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOM peaknuu OT BO3JEHCTBU
pa3M4YHBIX (HaKTOPOB; MCCICIOBAHNE IEKTPOIIPOBOJTHOCTH PACTBOPOB BEIIECTB, MPOIECCA AUCCONUAIIIMH KUCIIOT, IEI0UeH U cosieit (BO3MOXKHO|
1.7 WCIOJIb30BAHUE BHUJEOMATEPHAIOB); MPOBEJICHUE OIBITOB, WIIIOCTPUPYIOMINUX MPU3HAKUA MPOTEKAHUS peakinii HOHHOro ooMmeHa (oOpa3oBaHuUe
ocajika, BBIICJICHHE Ta3za, 00pa3oBaHWME BOJBI); OIMBITOB, HJUTIOCTPHPYIONINX HMPUMEPHI OKHUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuii (ropeHue,
peaKkuuy pa3ioKeHus, COCJUHEHUS), PACHO3HABAHWE HEOPTaHMYECKUX BEILECTB C IMOMOINBIO KAaYEeCTBEHHBIX PEaKIUil Ha HOHBI; pelIeHHUe
HKCIEPUMEHTAIBHBIX 33124

2 Hemerannsl u ux COCIMHCHUA
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MPOCTHIX BEIIECTB — TallOT€HOB. XHWMUYECKHME CBOWCTBA Ha MpHUMepe Xjopa (B3aMMOJCHCTBHE C MeTalUlaMH, HEMETaJUIaMH, IIeJI0YaMHu).
Xnoposogopona. ConsiHast KUCI0Ta, XMMUUYECKHUE CBOMCTBA, OJyuyeHue, NpuMeHeHue. JlelicTBre Xjiopa 1 XJI0pOoBOJOPO/ia Ha OPraHU3M YeloBeKa.
Baxuneiiine XJ10puabl U UX HAXOXKICHUE B IPUPOLIE

2.2

OO0mas xapakTepucTuka 31eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOECHUSI aTOMOB, XapaKTepHble cTeNeHH OKUciaeHus. CTpoeHne U (pUu3nIecKue
CBOWCTBA MPOCTHIX BEMIECTB — KHCIOPOJa B Cepbl. AJUIOTPOITHbIE MOAN(DUKALIMY KUCIOPOIa U Cephl. XMMHUYECKUE CBOMCTBa cepbl. CepoBOaOpOI,
CTpoeHue, (pU3NYecKue U XUMHUYeckhe cBOMCTBA. OKCHIbI cepbl KaK MpPEeACTaBUTENU KUCIOTHBIX OKcuAoB. CepHas KucioTa, (uzndyeckue uj
XMMHAYECKHE CBOMCTBa (0OIIMe Kak TPEACTaBUTENS Kiacca KHUCIOT M crenudpudeckne). XUMHUYECKHE pEeakIUH, JIeKallue B OCHOBE
INPOMBIIIJIEHHOTO croco0a MojyyeHus cepHod KucnotThl. [Ipumenenue. Conu cepHOM KHCIIOTHI, KadeCTBEHHas peaklus Ha cynb(arT-HOH.
Haxoxnaenue cepsl u e€ coequHeHU B mpupoje. XUMHUECKOE 3arps3HEHHE OKPY’KaIoLeH Cpelbl COCAMHEHUSMU cepbl (KUCIOTHBIE JOXKIH,
3arps3HEHUE BO3/lyXa U BOJIOEMOB), CIOCOOBI €ro MpeI0TBPAILEHUS

2.3

OO6mas xapakTepucTuka 31eMeHTOB VA-rpyrmbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENIEHH OKUCIIEHUS. A30T, pacCpOCTpaHEHHUE B
npupoze, Gpuzndeckre U XuMu4yeckre cBoiictea. KpyroBopot a3ora B mpupoze. AMMHAK, ero pU3nuecKue 1 XUMHUECKUE CBOWCTBA, MOJTyuYeHHE
npumenenue. Conu aMMOHUS, UX (QU3MYECKHEe M XMMHUYECKUE CBOICTBa, mpuMeHeHHe. KauecTBeHHas peakiusi Ha MOHBI aMMOHHMS. A30THas
KUCIIOTa, €€ moyyueHue, (pu3ndeckrue u XMMUYeCKrue CBOMCTBa (00IIMe Kak MpeACTaBUTENs Kiacca KUCIOT U creruduueckue). Mcmnonb3oBanu
HUTPATOB M COJIEH aMMOHMSI B KaueCTBE MUHEPAIBHBIX YIOOpeHMil. XUMHUYECKOe 3arpsi3HEHHE OKpY’Kalolled cpelbl COCTUHEHUSIMH a30T
(KUCIIOTHBIE JOXAM, 3arPsI3HEHUE BO3/1yXa, HOUBBI U BOJOEMOB)

24

®docdop, amnorponusie Mmogudukanuu Gocdopa, pusndeckne n xumudeckue cBoiictBa. Oxeun hocdopa(V) u dhocdopHas kucnora, Gpusndeckue
Y XUMHUYECKHE CBOMCTBa, odydeHue. Mcnonp3oBanue GpochaToB B KayecTBe MUHEPAILHBIX YI00pSHHIN

2.5

O6mas xapaktepuctuka meMeHToB [VA-rpynmel. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHBIE CTEMEHU OKHUCIICHUS. YTJEPOJ, aJJIOTPOITHBIC
MoaudUKaIK, pacnpocTpaHeHHe B MpUpoJe, (pu3ndeckre U XUMUYeckue cBoicTBa. Ancopoums. KpyroBopot yriepona B mpupoae. Okcuanb
yriepoja, ux (puU3nuecKkrue U XMMHUYECKHE CBOMCTBA, IEMCTBUE HAa JKUBBIC OPTaHU3MBI, MOTYYEHHE W NMPUMEHEHUE. DKOJIOTHIECKHE MPOOIEMEI,
CBsi3aHHBIE ¢ OKcuaoM yriepoaa(lV); rumoresa riiod6anpHOTO MOTEIUICHUS KIMMAaTa; MapHUKOBBIA AP ¢eKT. YTolbHas KUCIOoTa U e€ CONU, U

(dbu3mvecKkne ¥ XMMHUYECKHE CBOWCTBA, MOJIydeHUE W NpuMeHeHne. KauecTBeHHasi peaknus Ha KapOoHaT-uoHBI. Vcmons3oBanne kapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH U CEIHCKOM XO3SHCTBE

2.6

HepBOHaanBHLIC MOHATHS 00 OpTraHUYCCKUX BCHICCTBAX KAaK O COCAUHCHHAX YIJICpOJda (MeTaH, 9TaH, DTWJICH, allCTUJICH, 2TAHOJI, I'IMIICPHUH,
YKCyCHaA KI/ICJ'IOTa). Hx cocTaB u XHMHYECKOE CTPOCHUC. IlonsaTHe 0 OMOJIOTHYECKH BaXKHBIX BCIICCTBAX: KHUpPaAX, 6em<ax, YIJII€BOJax — U UX POJI
B XXM3HH YCJIOBCKA. MaTepI/IaJ'IBHOG CAMHCTBO OPraHN4YCCKUX M HCOPIraHUYCCKUX COC,Z[I/IHGHI/Iﬁ

2.7

Kpemuuii, ero ¢usndeckue 1 XuMUYECKHE CBOWCTBA, Mody4yeHUe U npuMeHeHune. CoeMHEeHUs KpeMHUs B mpupojae. O01mue npeactaBieHus 00
okcune kpeMausi(1V) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIB30BAaHUE B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH. BaxkHel e CTponuTeIbHbIC
MaTepuayibl: KEpaMHKa, CTEKJIO, IIEMEHT, OeTOH, Xene300eToH. IIpobiaeMbl 6e30macHOr0 MCIOJIb30BAaHUS CTPOMTEIBHBIX MaTEpPHAIOB B
IMOBCETHEBHOMN JKN3HU

2.8

XUMUYECKUH SKCIIEPUMEHT: U3y4YE€HNE 00pa3lloB HEOPTraHNYECKUX BEIIECTB, CBOWCTB COJSIHOW KUCIIOTHI; POBEACHUE KAaUECTBEHHBIX PEAKIIMN Ha
XJIOPU/I-MOHBl M HAOJIOACHUE IPHU3HAKOB HMX IMPOTEKAaHUs; OMbITHI, OTpaKkarolMe (U3NUYECKUe W XUMHUECKHE CBOMCTBAa TraJlOreéHOB U U
COeMHEHUH (BO3MOYKHO HCIIOJIB30BAaHNE BUCOMATEPHAIIOB); O3HAKOMJICHHE C 00pa3liaMu XJIOPHIOB (TaJIOTEHUIOB); O3HAKOMIICHHE ¢ 00pa3IaMy
ceppl U €€ CcoeAMHEHMSIMM (BO3MOXKHO HCIOJIb30BAHME BHJICOMATEpUANIOB); HAOIIOAEHUE Ipolecca OOYyIJIMBaHUS caxapa IOJ JEHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOI KUCIIOTHI; U3yUYeHHE XUMHUUECKUX CBOMCTB pa30aBICHHON CEPHOI KUCIIOTHI, IPOBEICHHE KaUeCTBEHHON peaklny Ha
cyiab(par-uoH M HaONIIOJIeHHE Npu3HaKa e€ MPOTEeKaHHs; O3HAKOMIIEHHE € (PU3MUYECKUMM CBOWCTBaMM a30Ta, (ochopa M UX COEIAUHEHU

(BO3MOXKHO HCIIOJIb30BaHUE BHUACOMATEPHUATIOB), O0Opa3lamMu a30THBIX M (HOCHOpPHBIX YMOOpEHMIA; MONy4eHHEe, COOMpaHue, pacro3HaBaHHE




B3aMMOJICHICTBHE KOHIIEHTPUPOBAHHOW a30THOW KHCIOTHI C MeIbl0 (BO3MOXKHO HCIOJIB30BaHUE BHUICOMATEPHUATIOB); H3y4YCHHE Monenezl
KpUCTAINIMYECKUX pelIETOK anMasa, rpaduta, QyiepeHa; 03HaKOMJIEHHE C MPOLECCOM aAcopOLUN pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBI
yIaEM U yCTPOWCTBOM MPOTUBOTra3a; MOIydYeHHe, CoOOMpaHue, paclio3HaBaHUE U U3yUYEeHHE CBOMCTB YIJIEKUCIIOTO ra3a; MPOBeIcHNE KaUeCTBEHHBIX

peaKHI/IfI Ha Kap60HaT- N CUJIMKAT-UOHBbI U U3YYCHUC IIPHU3HAKOB MX IPOTCKAHUSA; O3HAKOMJICHUC C HpOHYKHHGﬁ CHIIMKATHOU IMPOMBIIIJICHHOCTH|
PEHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «Baxxkneinine HemMeTalIbl U UX COCAUHCHUA»

3 MeTamibl U UX COSTUHEHUS

OOw1ast XxapakTepUCTHKAa XUMHUECKUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUM MX IOJIoKeHUs B [leproandeckoit cucteMe XMMUYECKUX 3JIEMEHTOB
3.1 J.M. MenneneeBa u cTpoeHus aromoB. CTpoeHune MeTalioB. MeTalauyeckas CBsI3b M METAJUIMUECKas KpUCTAIIMYEcKas pemnérka.
DIIEKTPOXUMHUYECKUH Psii HAIPSYKEHU METaJJIOB

duznyeckue 1 XMMUYECKUe CBOMCTBa MeTauioB. O0mue crnocoObl moydyeHus: MeTaioB. [loHATHE O KOPPO3UM METaslIOB, OCHOBHBIE CIIOCOOB
3amuUThl UX OT Kopposun. CIiaBsl (CTallb, YyTYH, TIOPATIOMUHUHN, OpOH3a) M HX MPUMEHEHHUE B OBITY U MPOMBIIUICHHOCTH

3.2

[[lenounble MeTaibl: OJOKEeHUE B [lepuoauueckoil cucreMe xumuueckux 3iueMeHToB .M. Menaeneesa; CTpO€HUE UX aTOMOB; HaX0XKJACHUE BI
3.3 npupojie. Puznueckre 1 XUMHUECKUE CBOMCTBA (Ha TpuMepe HaTpus U Kajus). OKCUJIbI M TUIPOKCUIBI HATPUS U Kayus. [I[puMEeHEeHHE 1eTOYHbIX|
METAJIJIOB M UX COCIUHEHUMN

[[lenoyHO3eMENBHBIE METAIIBI MATHUM U KaJbLHii: TTo0KeHue B [lepuoanyeckoii cucreme xumuuyeckux anementoB .M. MenneneeBa; crpoenue
34 WX aTOMOB; HaXOXJACHHE B mpupojae. Ou3nyeckne M XUMUUYECKHE CBOWCTBA MarHusl W Kaiblus. BakHeilmmwe coearMHEHHS KalbIUsA (OKCHUI,
ruApokcuI, coyin). JKECTKOCTh BOBI U CITOCOOKI €€ yCTpaHSHUs

AnromuHuit: nonoxenue B Ilepuommueckoil cucteme xumuyeckux anemeHToB (M. MenneneeBa; cTpoeHME aToma; HAXOXKIEHHE B IPUPOJE.
du3nvecKue U XMMHUYECKHE CBOMCTBA aFOMUHNS. AM(OTEpHBIE CBOMCTBA OKCHIA M THUAPOKCHUIA ATFOMUHHS

3.5

Kenezo: monoxenne B llepmomanueckoin cucreme xumudeckux sieMeHToB J[.M. MenpeneeBa; CTpoeHHME aTOMa; HAXOXKIAECHUE B MPHUPOJE.

3.6 o 2
duznyeckue U XMMHUUECKHe CBOMCTBa skese3a. Oxcuapl, ruapokcuasl u conu xkenesa(ll) u xenesza(Ill), ux cocras, cBOMCTBA U OTyUeHUE

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3laMu METaNIOB U CIUIaBOB, UX (PU3NUECKUMH CBOMCTBAMU; U3YUEHHE PE3YJIbTaTOB KOPPO3UH
METaJUIOB (BO3MOKHO HCIIOJIb30BAaHHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJCUCTBHUS OKCHIA Kajblldd U HATPUs C BOAOW (BO3MOKHO|
UCIIOJIb30BaHUE BHUJIEOMATEPHAIIOB); UCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI; Mpoliecca TOpeHus Keme3a B KUCIopoie (BOZMOXKHO HUCIIOJIb30BAHUE
3.7 BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMN HAa MOHBI (MarHus, Kajablus, aqtoMUHUS, 1uHKa, xene3a(ll) u xenesza(lll),
meau(Il); naGmioseHue W OMHMCAaHME MPOLIECCOB OKPAIIMBAHUS IUIAMEHM HOHAMHM HATpus, Kajdus M Kaiblus (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TUAPOKCHIA ATFOMUHUS U THAPOKCHU/IA [IMHKA; PEIICHUE YKCIIEPUMEHTAIBHBIX 33714 TI0
TeMe «BakHel1ne MeTauibl ¥ UX COEUHEHUS»

4 XuMHUA U OKpY’Karonas cpeaa

Hosrie MaTCpHraJlbl U TEXHOJOTHH. BCH.[CCTBa U MaTcpualibl B HOBCCHHCBHOﬁ JKU3HH YeI0BEKa. XUMHS U 300pPOBEEC. be3omacHoe MCIOIBR30BaHNE

4.1 BEIIECTB M XMMUYECKHX peakiuii B ObITy. IlepBas momMols Npu XMMUYECKUX 0XKOTrax M OTPABICHUSIX

49 OCHOBBI 3KOJIOTHYECKON I'PaMOTHOCTH. XUMHUYECKoe 3arpsizHeHne okpyxaromieit cpeast IIJIK. Ponb xumun B pemeHun 3K010rHYecKuX Mpoodiem.
[IpupoaHbIe HCTOYHUKH YIJIEBOAOPOIOB (YroJib, IPUPOIHBIN ra3, HEPTh), IPOAYKTHI MX NEPEepabOTKH, UX POJb B ObITY U MPOMBIIIEHHOCTH

4.3 XUMHUYECKUH 3KCIIEPUMEHT: U3yuyeHue 00pa3[0B MaTepHaIoB (CTEKJIO, CIUIaBbl METAJIJIOB, ITOJIMMEPHBIE MaTEPUAIIbI)

MPOBEPSAEMBIE HA OI'D ITO XUMHWHM TPEEOBAHUS K PE3YJIBTATAM OCBOEHUMSI OCHOBHOM OBPA3OBATEJIBHOM
INPOI'PAMMBI OCHOBHOI'O OBIIETI'O OBPA3OBAHUA




Kon
NMPoBePSIeMOro
TpedoBaHMSI

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM pe3yJbTaTaM 0a30BOro YPOBHS 0CBOEHHSI OCHOBHOM 00pa30BaTe/ibHOI MPOrpamMMbl
OCHOBHOT0 0011ero oopazopanusi Ha ocHoBe PI'OC

1

HpeI[CTaBJ'ICHI/Ie .

1.1

0 II03HABAa€MOCTH SBJICHUM npupoabl, IOHUMAHUC OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOH HayYKH KakK obnactH COBPEMCHHOTI'O
€CTCCTBO3HAHMA, KOMIIOHCHTA 06HIeI71 KYJIbTYPbI U HpaKTI/I‘ICCKOf/'I ACATCIIBHOCTH YCJIOBCKA B YCJIOBUAX COBPECMCHHOTO O6HICCTBa; ITOHMMaHHC
MCCTAa XUMHH CPpCAN APYIrUX €CTCCTBCHHBLIX HAYK

1.2

0 Hay4YHbIX ME€TOJaX II03HAaHHsA, B TOM YHCIIC OJSKCICPUMCHTAJIIBHBIX W TCOPETHUYCCKUX METOAAaX HCCICAOBAHHA BCEIICCTB W HU3YUYCHH
XUMHUYCCKHUX peammﬁ; YMCHHUC UCIIOJIB30BATh MOJCIIN IJIA 00BSICHEHHSI CTPOCHHA aTOMOB U MOJICKYJI

—

1.3

0 chepax mpodeccCHOHATBLHON IEATEIBHOCTH, CBA3AHHBIX C XMMHEW U COBPEMEHHBIMU TEXHOJIOTHUSMHU, OCHOBAaHHBIMU Ha JTOCTHKEHUS
XUMHYECKOW HAyKH, YTO TIO3BOJHMT OOYYArOIIMMCSI paCCMAaTPHBATh XUMHUIO KakK cepy cBoer Oyaymiei mpodecCHOHaIbHON NesATeIbHOCTH
ceNaTh OCO3HAHHBIN BEIOOP XMMHUH KaK MPO(GUIHLHOTO MpeIMeTa Mpy Nepexo/ie Ha YPOBEHb CPEIHEro o0IIero oopa3oBaHus

BnageHnue cucteMoi XUMHUUYECKUX 3HAHUH U YMCHHUC NPUMCHATb CUCTEMY XUMHUYCCKHX 3HaHHI>i, KOTOpas BKJIIO4YacCT:

2.1

BOKHEHUIINE XMMHWYECKHUE IOHATHA: XMMWYECKHH DIIEMEHT, aTOM, MOJIEKYJa, BELIECTBO, MPOCTOE M CIIOXHOE BEUIECTBO, OJHOPOIHAsS
HEOJJHOPOJHAsA CMECh, OTHOCUTENIbHBIE aTOMHAs U MOJIEKYJISIpHAsi Macchl, KOJMYECTBO BEILECTBA, MOJIb, MOJIIPHAs Macca, MOJISIPHBIM O0BEM,
OKCHJ, KHCJIOTA, OCHOBAaHHE, COJIb (CPEIHss), XMMUYECKass peakiys, peaklMHd COSAMHEHHUs, PeaKkIMU pPasIoKeHUs, pPeaklUuu 3aMelleHHs,
peakuuu OOMeHa, TEIIOBOW A(PQEKT peakuuu, dK30- U SHAOTEPMUYECKUE PEAKIMHU, PACTBOP, MaccoBas OIS XMMUYECKOrO 3JIEMEHTa
COE/IMHEHNH, MaccoBas JI0JIsl U MPOLIEHTHAsE KOHIIGHTpAIMs BEIECTBA B PacTBOPE, AAPO aTOMA, HJIEKTPOHHBIN CIIOM aToma, aToMHasi OpOUTab,
paauyc aToMa, BAJICHTHOCTb, CTEIIEHb OKUCIICHUS, XUMUYECKas CBS3b, JICKTPOOTPHULIATEIIBHOCTD, MOJISIPHAS M HENOJIIpHAs: KOBAJIEHTHAs CBS3b,)
UOHHAs CBsI3b, METAINIMUECKAs CBs3b, KPUCTAJUIMUECKAsl pelIéTka (aTOMHAas, MOHHAs, MeTallsIMyecKas, MOJIEKYJIsIpHasi), HOH, KaTHOH, aHHOH,)
IIEKTPOIUT U HENIEKTPOIUT, DJIEKTPOIIMTHYECKAs IUCCOLMAIMS, PEAKIIMM HMOHHOIO OOMEHA, OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIC PEAKIUM,)
OKHCJIUTENIb U BOCCTAaHOBUTENb, OKMCIEHUE U BOCCTAHOBIICHUE, JIEKTPOJIN3, XUMHUECKOE paBHOBECHE, OOpaTuMble M HEOOpaTHUMbIEe PEaKLUH,
CKOPOCTh XUMHUYECKOM peakuuu, katanusarop, I1JIK, koppo3us MeTasuioB, CILIaBbI

2.2

OCHOBOITOJIAralolhe 3aKOHbl XMMHH: 3aKOH COXpaHEHUs Macchl, nepuoandeckuil 3akoH J[.M1. MenneneeBa, 3aKOH IMOCTOSHCTBA COCTaBa,
3aKOH ABOraapo

23

TECOPHUHU XUMHUHU: AaTOMHO-MOJICKYJISIpHAsA TCOPUA, TCOPUS 3J'IGKTpOJ'II/ITI/ILI€CKOI7I JUcCconanumn

Brnanenune ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITIOYAIOILIEH

3.1

yMEHHE TPAaBWIBHO HCIOIB30BaTh HM3YyYCHHBIC BEIIECTBA W MaTepuajbl (B TOM YHCIEe MHHEpPaIbHBIE yJAOOPEHHS, METa/UIbl W CIUIABHI,
OPOAYKTHl MEpPepadOTKU MPUPOIAHBIX HCTOYHHKOB YTJIEBOJOPONOB (YIJIis, MPUPOAHOrO rasza, He(TH) B OBITY, CEIbCKOM XO3SICTBE, H

MPOU3BOACTBE M TIOHMMAaHUE 3HAYEHUS KUPOB, OCIKOB, YIIEBOAOB Il OpraHMU3Ma YeJOBEKa;, YMEHHUE MPOTHO3UPOBATH BIUSHHUE BEIIECCTB varl
XHMHYECKHX MPOIECCOB HAa OPraHU3M YE€J0BEKAa U OKPYKAIOIIYI0 TPUPOJIHYIO CPEaY

3.2

YMCHHEC MHTCTPHUPOBATE XUMHWYCCKUC 3HAHWA CO SBHAHUAMU APYTHUX y‘{e6HBIX npeaMCTOB

3.3

HAJIMYUE OMNbITa PabOThl C Pa3IMYHBIMH HMCTOYHUKAMU HH(QOpPMAIMK MO XMMHUU (Hay4dHas W Hay4HO-TIOMYJspHas JUTepaTypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATHb I/IHq)OpMaL[I/IIO 0 BCHICCTBAX, UX MPCBPALICHUAX U MPAKTUYICCKOM NMPHUMCHCHUN U YMCHUC HCIIOJIB30BATh eé
JJIA pCIICHUA y‘ICGHO-HOSHaBaTeHBHBIX 3aJa4

Bnaz{eHne OCHOBAMH TOHSITHMHOIO ammapara W CHMBOJHWYECKOIO S3bIKa XHMHHU JJIs1 COCTAaBJICHHUA (POPMYJI HCOPTraHMYCCKUX BCIICCTB,



ypaBHEHUU XMMHUYECKUX peakiuii; ocHoBaMu XxuMmuueckoil HomeHknIaTypsl (IUPAC u TpuBnanbpHO)

YMeHne 00BbACHATE CBSI3b MOJ0KEHHUS DJIEMEHTA B HepHOHquCKOﬁ CUCTCMC C YUCJIOBBIMHU XapPAKTCPUCTUKAMHU CTPOCHUS ATOMOB XUMHUYCCKHUX

5 AJIEMEHTOB (COCTaB U 3apsij sjipa, 00lee YUCIO0 3JIEKTPOHOB), PaclpeesIEHUEM IEKTPOHOB 10 SHEPI€TUYECKUM YpPOBHSIM aTOMOB NEPBBIX]
TPEX MEPUOIOB, KaJusl U KaJbLUs
[IpencraBieHre o MEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XMMHMYECKUX 3JIEMEHTOB (PaJnyC aToma, AJIEKTPOOTPHUIIATEIHHOCTH), MPOCTHIX
6 CJIOKHBIX BEILIECTB OT IOJIOKEHUs 3JeMeHTOB B lleproauyeckoit cucteme (B MaJjibIX MEPHOJIaX M TIABHBIX MOATPYINAX) U 3J1eKTp0HH0rI;|
CTpOEHHS aToMa
7 YMeHue KiraccupuImpoBaTh:
7.1 XUMUYECKHUE FJIEMEHTBI
7.2 HEOPraHWYECKHUE BEIIECTBA
7.3 XUMHUYECKHE PeaKIun
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh M CTETICHb OKUCJICHUS] XMMHUYECKUX 3JIEMEHTOB, 3apsiJl HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAIUTHUECKON CTPYKTYPBI B COSTUHEHUSIX
8.3 XapakTep cpe/ibl B BOJHBIX PaCTBOpPaX BEIIECTB (KUCIOT, OCHOBAHUM)
8.4 OKHCJIMUTENIb U BOCCTAHOBUTEND
9 YMeHue xapakTepu3oBath (hU3HMUECKUe U XUMUYECKUE CBOMCTRA:
91 MPOCTHIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, rpaduT, aiMmas, KpeMHHUH, a30T, ¢ocdop, cepa, xjop, HATpUi, Kamuil, MarHui, KajabIui,
AJTIOMUHHUH, JKeJe30)
CJIOXKHBIX BEILECTB, B TOM YHCJI€ MX BOJHBIX pacTBOPOB (BOJa, aMMHUAK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHJIbI U THIAPOKCHUIBI METaIOB]
9.2 I-IIA rpynn, amomunus, meau (1), uunka, xenesa (I u I1I), okcuast yraepoaa (II u IV), kpemuus (IV), azota u gocdopa (11 u V), cepsr (IV|
u VI), cepHucras, cepHasi, a30TUCTasi, a30THas1, pocopHasi, yrobHasi, KpEMHUEBAsI KUCIOTA H UX COJIH)
93 MPOrHO3MPOBATH M XapaKTEPU30BATE CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX COCTaBA U CTPOCHHS, IPUMEHEHHE BELIECTB B 3aBUCHMOCTH OT]
UX CBOMCTB, BO3MOYKHOCTb MTPOTEKAHUS XUMHUECKHUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHSIX
10 YMeHHe COCTaBISATh MOJIEKYJISIPHBIE M HOHHBIEC YPABHEHUS PEAKLIUNA, B TOM YHCIIE:
10.1 peakuuii MFOHHOTO OOMeHa
10.2 OKHCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKITHIl
10.3 WJUTIOCTPUPYIOLIUX XUMHUECKUE CBOMCTBA N3YUYEHHBIX KJIACCOB (TPYII) HEOPraHMYECKUX BEIIECTB
10.4 MOATBEPKIAIOMIUX TEHETHUECKYI0 B3aMMOCBSI3b MEX/1y HUMU
11 YMenue BbIUUCATh (IPOBOJUTH PACUETHI):
11.1 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO JIOJIK0 XMMUYECKOTO JIEMEHTA B COEIMHEHUN
11.2 MaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 Maccy, 00beM Ira3oB
11.4 M0 YPaBHEHUSM XMMHUECKHX PEaKIMi U HAaXOAUTh KOJMYECTBO BEIIECTBA, 00BEM M MAaCCy PEareHTOB WM NPOAYKTOB PEaKIIHH
12 Bragenue (3HaHue OCHOB):




OCHOBHBIMHU MCTOJaMHU HAYYHOT'O ITIO3HAHUA (Ha6J’IIO,[[CHI/Ie, HU3MCPCHUC, OSKCIICPUMCHT, MO,Z[CJ'II/IpOBaHI/Ie) Ipu HU3YUYCHHUH BCHICCTB U

12.1 . N
XUMHUUYECKHX SIBJICHUI; yMEHHE cPOPMYIUPOBATH NPOOIEMY U MPEIOKUTH MMyTH €€ pellieHus

12.2 0e30macHoi paboThl ¢ XMMMUUYECKUMHU BELIECTBAMH, XMMUUECKON MOCY10HM U 1JaOOPaTOpPHBIM 000pYy10BaHUEM I

MpaBHJIaMy 0€30MaCHOTO OOpAIIEHUS C BEIECTBAMH, UCTIONB3YEMBIMU B TTOBCETHEBHOMN KU3HU, TPABWIIAMHU TTOBEJCHUS B IEIISX c6epe>1<eHH51|
12.3 3JI0pOBbS M OKPY’Kalollel MPUPOAHON Cpejibl; TOHUMaHue Bpea (OMacHOCTH) BO3JECHCTBUS HA KUBbIE OPraHU3MbI ONPEACIEHHBIX BEIIECTB,
CrocOo0OB YMEHBIIIECHUS U IPEIOTBPAIICHUS] UX BPEITHOTO BO3/ICUCTBUS

13 Hannuane NPaKTHUYCCKHUX HABBIKOB INIAHUPOBAHUA M OCYIICCTBJICHUS CIACAYIOIMMNX XUMHUYCCKUX OKCIICPUMCHTOB!

HN3YUCHUC W OIIHMCAHUC (1)I/I3I/I‘-IGCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHEC C (1)I/I3I/ILICCKI/IMI/I n XMMHWYCCKHMMHU ABJICHUSIMU, OIIBITHI,

13.1 .
WUTIOCTPUPYIOIIKE MPU3HAKU TPOTEKAHUS XUMHUECKUX PeaKIUii

13.2 U3y4eHHEe CIOCOO0B pa3ziesieHus: cMecei

133 NOMY4EHHEe KHCIOPOJA 1 H3YHEHHE €ro CBOWCTB; NOMTY4EHHEe BOAOPOAA H H3YHCHUE €ro CBOWCTB; IOJIy4E€HHUE YTJIEKHCIOro ra3a U U3y4eHUE
€ro CBOWCTB; NTOJIy4YEHHE aMMHUAKa U U3yYEHUE €T0 CBOWCTB

13.4 IPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MacCOBOH J10JIel pacCTBOPEHHOTO BEIIECTBA

13.5 IpUMEHEHNE MHMKATOPOB (JJaKMyca, METWIIOpaHXka U (eHosdTanenHa) i olpelesIeHUs] XapaKkTepa Cpe/ibl B paCTBOPAX KUCIOT U LIesI0uei

UCCJIeIOBaHNE M ONMCAHNE CBOWCTB HEOPraHWYECKUX BEILECTB PA3IMYHbIX KJIACCOB;, U3yUEHHE B3aUMOJICUCTBHS KUCIOT C METAJUIAMH, OKCHUAAM
13.6 METAJUIOB, PACTBOPUMBIMU M HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMU; TIOJTyY€HHE HEPACTBOPUMBIX OCHOBAHMI; BBITECHEHHE OJHOTO METAJLI
JIPYTUM U3 pacTBOpa COJIM; HccieoBaHue aM(pOTEPHBIX CBOWCTB I'MIPOKCH/IOB AJIFOMUHHUS U ITUHKA

PEIICHUE SKCIICPUMEHTAJIBHBIX 3a7a4 IO TEMaM: «OCHOBHBIE KJIaCCHI HCOPraHN4YCCKUX CO€)IHH€HPII>1»; ((:‘)J'IeKTpOJ'II/ITI/I‘ICCKaH JUCCOHAIUS

13.7 o .
«Baxneiinine HeMeTaJlJIbl U UX COCOAMHCHUA, «BakHele MeTaabl U UX COCTUHEHUS

XUMHYECKHE OHKCIEPUMEHTHI, WUIIOCTPUPYIOIINE TMPHU3HAKA TMPOTEKAHUS peakluuid HOHHOTO OOMEHa; KauyeCTBEHHbIC peakuuu Haf
13.8 IPUCYTCTBYIOIIME B BOJHBIX PacTBOpax MOHBI: XJIOPHUI-, OpOMHI-, HOAUN-, CyJb(dar-, pocdaT-, kKapOOHAT-, CUIUKAT-AaHUOHBI, THIPOKCH/I-
WOHBI, KATHOHBI aMMOHHUSI, MarHus, KaJIbIUs, AJIOMUHHUS, XKene3a (2+) u xkenesa (3+), meau (2+), MHKA

14 YmMmenue:

NPEJCTaBIATh PE3yJbTaThl OKCIEpUMEHTa B (OpME BBIBOJIOB, JOKA3aTelbCTB, TPAQUKOB W TaONHMII W BBIABIATh AMIHPUYCCKUC
3aKOHOMEPHOCTHU

14.1

YCTaHaBJIMBATh CBA3U MCKAY PCaJIbHO HaGHIOI[aeMLIMI/I XUMHUYCCKUMMU ABJICHUSAMU U IMPOLCCCaAaMU, NPOUCXOIAINIUMHA B MAKPO- U MUKPOMMUPE,

14.2
00BSICHATh NPUYMHBI MHOTOOOpa3usi BELIECTB

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITIPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHWHU

Kon ITpoBepsieMblil 3JIeMEHT COAEPKAHUS
1 IlepBoHavyaIbHbIE XUMHUYECKUE TTOHITHS
1.1 UYucTele BemecTBa U cMecH. CiocoObl pa3ieiicHus: cMecei
1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMeHThl. CUMBOJIbI XUMHUYECKHUX 2JIEMEHTOB. IIpOCThI€ U CJIOKHBIC BEIIECTBA.
1.3 Xumuueckas hopmysia. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIeMeHTOB. CTEneHb OKUCICHUS
1.4 3aKOH ITOCTOSHCTBA cocTaBa BemecTB. OTHOcUTENbHas aToMHas macca. OTHOCHTEIbHAs MoOJISKyIsiIpHas Macca. MaccoBas JoJIsT XMMHYSCKOTOf




9JICMCHTA B COCAMHCHU U i

KomnuectBo BemiecTBa. MoJIb. MOJ'IHpHaSI mMmacca. MOHﬂpHLIﬁ 00BEM ra3oB. B3anMocBs3b KOJNMYCCTBA, MACChl U YHUCIIa CTPYKTYPHBIX eI[I/IHI/II_II

1.5
BElIECTBA
1.6 Pu3nyeckue ¥ XUMUYECKHE ABJICHUS. XUMHUECKasl peakius U e€ MpU3HaKku. 3aKOH COXPaHEHHs MacChl BENIECTB. XMMHUECKUE YPAaBHEHUS
2 [Tepuoanueckuii 3akon u [lepuoanueckas cuctema xumudeckux 35memenToB [[.1. Menaeneea. CTpoeHue aToMOB
21 Ilepuognueckuit 3akoH. Ilepmomuueckas cucreMa xumudeckux sieMeHToB J[.M. Menneneesa. Ilepuonel u rpynmbsl. dusnyeckuii CMI:ICJ]I
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI JJIEMEHTA
29 Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTomnsl. DnekTponbl. CTpOeHHUE AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHUYECKUX DJIEMEHTOB

ITepuoanueckoii cucremol JI.1. MeHneneera

3aKOHOMepHOCTI/I B HU3MEHEHHM CBOMHCTB XHMHUYECKHX DJIEMEHTOB MEPBLIX TpéX [epuoaoB, Kajausd, KaJlblUud (pazuzlyca aTOMOB,l
2.3 SJICKTPOOTPULATCIIBHOCTH, MCETAIMYCCKUX W HEMCTATLNIMYCCKHX CBOI\/'ICTB) n Hnx COGI[I/IHGHI/Iﬁ B COOTBETCTBHH C IIOJIOXKCHHECM JOJIICMCHTOB B
HepI/IO,I[I/I‘{eCKOP’I CUCTCMC U CTPOCHHUECM UX ATOMOB

3 CtpoeHue BelecTBa
31 Xumuueckass CBs3b. KoBaseHTHas (TOJISIpHAsE W HEMOJSAPHAs) CBSA3b. OJIEKTPOOTPUIIATEILHOCTh XHMHUYECKHX JJIEMEHTOB. HMOHHas CBS3b.
) Merannndeckas CBSI3b
39 Turbl KpHCTaJLIMIECKAX peiméToK (aTOMHasi, MOHHAsl, METAJNINYECKas ), 3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAIUIMUECKON PEIIETKU U BI/II[aI
XHMHYSCKOM CBSI3U
4 Baxneriiye npecTaBuTeNIM HeOpraHmyeckux Beniects. HeMeraiibl 1 ux coenriHeHrs. MeTauibl M UX COSUHEHHUS I

Knaccudpukanus u HOMEHKJIaTypa HEOPraHMYECKHMX COEAMHEHUN: OKCHUIOB (coseoOpasylolue: OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHBIE) ZI
4.1 Hecosieo0pasyrolye; OCHOBaHUHN (IIEI0YM M HEpacCTBOPUMbIE OCHOBAHUS); KUCIOT (KUCIOPOJCOEpKalIe U OECKUCIOPOAHbIE, OJHOOCHOBHBIE

MHOT'OOCHOBHBIE); COJIeH (CPEeIHUX U KHCIIBIX)

4.2 Pu3nuecKue U XMMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJOPO/IA, XJI0pa, KUCIOPOIa, CEpPhl, a30Ta, ¢hocdopa, yriepoaa, KpeMHUS

43 Ousnyeckue M XUMUYECKHE CBOWCTBAa IIPOCTBIX BEUIECTB-META/UIOB: JIMTHSA, HATpUsA, Kajlus, MarHus W KajblUs, aJIOMUHUSA, >Kele3a.
] DJIEKTPOXUMHUYECKUH PsiJi HAIPSKEHUH METAIIJIOB

4.4 Pu3nuecKkue 1 XUMHUECKUE CBOMCTBA BOAOPOJIHBIX COCIMHEHU HEMETAIJIOB: XJIOPOBOAOPOAA, CEPOBOIOPO/IA, aMMHUAKA

45 ®dusnueckue ¥ XMMHUYECKHE CBOMCTBa OKcHAOB HemetaiioB: cepbl (IV, VI), azora(ll, 1V, V), dochopa(lll, V), yraepona(ll, IV), kpemuusa(IV).
) [TosyyeHne OKCUA0B HEMETAIIIIOB

4.6 Xummueckne cBoiicTBa okcuoB: MetaioB IA—IIIA rpymm, nuaka, meau(Il) u sxeneza(1l, IIT). ITonyueHue okcHI0B METAIIOB

47 XUMHUECKHE CBOMCTBA OCHOBAaHUM M aM(pOTEPHBIX TMIPOKCUIOB (Ha MpUMEpe THAPOKCHJIOB AIFOMUHUS, JKeJe3a, IIMHKa). [lonmyuenre ocHoBaHuil uj
' aM(OTEpHBIX THIPOKCHU]IOB

48 OO0mre XUMHYECKUE CBOMCTBA KUCIIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOIHON, CEPHUCTOM, CEpHO, a30THOH, (ochOpHON, KPEMHUEBOW, YTrOIBHOM.
' OcoOble XUMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CepHOM U a30THOM KucioT. [lonydyenue kucmor

4.9 OO0me XUMHYECKHE CBOMCTBA cpeiHuX coie. [lomyuenue conei

4.10 [Tomyuenue, coOupanue, pacro3HaBaHHue BOJAOPO/Ia, KMCIOPOIa, aMMHaKa, YIJIEKUCIIOTO ra3a B JIJA00paToOpuu

4.11 [TosrydyeHne amMmmmuaka, CEpHOM M @30THOM KUCJIOT B IPOMBINLIEHHOCTH. O0111e criocoObl MOJyUEHHUsI METAIIIIOB

A 1’) FWY Qg oD anr llﬂ':’:‘l A s VaYaXsh Wand YYWTTY!Y\'I




5 XUMHUYECKHE pEeaKIUU
51 Knaccudukanus XUMHYECKHX peakuuii o pa3IMYHBIM MPU3HAKAM: [0 YUCITY U COCTaBYy YYaCTBYIOLIUX B PEAKIIUU BEIIECTB, MO TEILIOBOMY 3 (deKTy,
10 M3MEHEHHIO CTENICHEH OKUCIICHUSI XUMHUYECKUX 2JIEMEHTOB
5.2 TerutoBoit 3 (PeKT XUMUIECKOW PEaKITNH, TEPMOXUMHYECKHE YPaBHEHUS. JK30- U JHJIOTEPMUIECCKUE peakiuu. TepMOXUMUIECKUE YPABHEHHUSI
53 OKI/ICJII/ITGJIBHOBOCCT&HOBI/ITGHLHBEG peakiuu. OKUCIUTETN W BOCCTAHOBHUTENHU. [Iporiecchl OKUCIICHUS W BOCCTAHOBJICHHsI. DJIEKTPOHHBIN OanmaHC
OKHCIIUTEIbHOBOCCTAHOBUTEJIBHON PEaKLIUU
54 Teopust 37AEKTPOIUTHYECKON AucconHanui. KaTHOHBI, aHUOHBI. DJEKTPOJUTHI M HEIIEKTPOJUTHl. CUibHBIE U ciaOble 3JIeKTpOiauThl. CTENeHb
JIUCCOIMAIIUU
5.5 Peakiun noHHOTO 0OMEHa. Y CIIOBUS MPOTEKaHUS peakinii HOHHOTO 00MeHa, MOJIHbBIE ¥ COKpAIlIEHHbIE HOHHBIE YPAaBHEHUS peaKIIHii
6 XuUMHMS ¥ OKpyXkarolas cpeaa
6.1 BemectBa u MaTepuanbl B MOBCEIHEBHOW XKM3HU YeOBeKa. be3omnacHoe UCHOIb30BaHUE BEIIECTB M XMMHUECKHUX Peakluid B 1a0OopaTOpUH U OBITY.
[TepBast mOMOIITH TPH XUMHUYECKHUX 03KOTaX M OTPABICHUSIX
XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIeH cpeabl (KUCIOTHBIE TOXKIU, 3arpsi3HEHHE MOYBBI, BO3AyXa U BOJAOEMOB), CIIOCOOBI €r0 MPEIOTBPAILICHUS
6.2 [Ipenenbras momyctumas konneHtpanus BemecTB (ITJK). Poas XxuMum B pemieHun 3KOJIOTHYECKUX MPoOeM. YCHIICHHE TapHUKOBOTO 3(1)(1)61@21,‘
pa3pylLIeHHE 030HOBOIO CJ0s
[Ipumenenne cepwl, azota, Qgocdopa, yriaepoma, KpeMHUS U UX COSAMHEHUU B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIhCKOM xomﬁcme;l
6.3 [IpumeHeHrne MeTayuioB W CIUTABOB (CTajlb, YyT'YH, AIOPATIOMUHUN, OpoH3a) B OBITY M MPOMBINUICHHOCTH WX coeauHeHui. [loHsTHE 0 KOppo3u
METaJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3UU
6.4 [Ipupoanbie HUCTOYHUKH YTIEBOJOPOAOB (yroyib, MPUPOIHBIA Ta3, HEPTh), MPOAYKTHI HUX TmepepadoTku (OEH3WH), UX pOIb B OBITY ml
MTPOMBITIUICHHOCTH
6.5 [lepBoHauanbHBIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAUHEHHUSAX yriepojaa (MEeTaH, 3TaH, STWICH, alleTUICH, 3TaHOJI, TIIMIIEPHH, chyCHaﬂI
kuciota). [loHsTrHe 0 GHMONIOTHYECKH BaYKHBIX BEIIECTBAX: KUpaX, OeNkax, YIiIeBoIaX — M X POJIU B )KHU3HHU YEIIOBEKA
7 Pacuérsl:
7.1 1o popMyIaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YPaBHEHUSIM

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O NIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
Xumus, 9 knace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AkunonepHoe o6mectBo «M3narensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHAJIBI U151 YYUTEJISA

Xumus. 9 ki1.: KontpossHsie u npoBepounbie padoTsl k yueoHuky O. C. ['abpuensna «Xumus. 9» / O. C. T'abpuensn, I1. H. bepe3kun, A. A. Ymiakosa u zip. -
M.: dpoda, 2010.

I'abpuensn O. C., OctpoymoB U. I'. Hactronbhas kaura yuurens. Xumusd. 9 ki.: Metoauueckoe nocodue. - M.: JIpoga, 2007.

lNabpuensa O. C., SAmrykoBa A. B. Pabouas Tetpans. 9 k. K yue6nuky O. C. IN'abpuensna «Xumus. 9. — M.: JIpoda, 2008.

Fa6pHeJ1ﬂH Q. C. Simykosa A, B._Terpans Juis J1a6opaTogHLIX OIBITOB U NIPAKTUYECKUX paGOT. 9 k1. K xqeGHmcx 0. C. Fa6pnen;1Ha «XuMus. 9 kgacey. M.




Tpoda, 2008.
I'abpuensn, O. C. Meronuueckoe nocobue k yueonuky O. C. I'abpuensna «Xumus». 9 knace / O. C. I'abpuensn. — M. : ipoda, 2018. — 108. https://drofa-
ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/

labpuensy, O. C. Meronundeckoe nmocooue Xumus 8-9 knmacc  https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/

lNabpuensa, O. C. Xumus 8-11 kimacc. MeTonuueckue peKoMeHIauu 1 padoyas rporpamma https://drofa-ventana.ru/material/himiya-8-11-klassy-
metodicheskie-rekomendacii-i-rabochaya-programma/

INabpuensn, O. C. [JononHurenbHas riaBa K yueOHUKY «Xumust 9 kiaace» https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-gabrielyana-
khimiya-9-klass/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://www.yaklass.ru/

https://cifra.school/class/chem/

https://resh.edu.ru/subject/29/

https://interneturok.ru/

http://www.hemi.nsu.ru/

http://hemi.wallst.ru/

http://school-collection.edu.ru

http://my.mail.ru/community/chem-textbook/
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