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IHOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa o XMMHH Ha YPOBHE OCHOBHOT'O 00111ero 00pa30BaHUsI COCTaBIIEHA HA OCHOBE TPeOOBaHMI
K pe3yJbTaTaM OCBOCHHS OCHOBHOH OOpa3oBaTeIbHONH MPOTrpaMMbl OCHOBHOTO 0O0Imiero oOpa3oBaHus,
npeacraBieHHbx B ®I'OC 00O, a Ttakke Ha ocHOBe (penepanbHON paboyveil mporpaMMbl BOCITUTAHHS U C
yu€TOM KOHLENIMHM NpenojaBaHus y4eOHOro mpeamera «XUMHs» B 00pa3oBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit @enepanuu.

[Iporpamma mo xuMHuM AAa€T MPEACTABICHUE O LENAX, OOIIel cTpaTeruud OO0y4eHHUs, BOCIUTAHUSA U
pa3BUTHA OOYYAIOIIMXCS CpPEACTBAMH Y4eOHOTO MpeaMeTa, YCTaHaBIMBaeT 00s3aTeIbHOE IPEeIMETHOE
coJiepyKaHue, peaycMaTpUBaET paclpeie]ICHUE €ro 1o KjlaccaM U CTPYKTYpUpPOBAaHUE IO pa3fiesiaM U TeMaM
MPOrpaMMbl [0 XUMHH, ONpEAeNseT KOJUYECTBEHHbIE M KAYECTBEHHBIC XapaKTEPUCTHKU COACPIKAHMUS,
PEKOMEHIYEMYIO MOCIEA0BATEIIbHOCTh U3YYCHHUSI XUMHUH C YIETOM MEXIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKH y4eOHOT0 MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH 00YyJaroIIMXCsl, ONPEaessieT BO3SMOKHOCTH
IpeaMeTa JUIsl peanusanuu TpeOoBaHUM K pe3ysbTaTaM OCBOEHMSI OCHOBHOM 00pa3oBaTelbHON MPOTrpamMMbl
Ha YpPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusl, a TAKkKe TPeOOBAaHUI K pe3yabTaTaM O0yueHUsI XUMUU Ha YPOBHE
esiell U3y4eHus MpeaMeTa U OCHOBHBIX BHIOB y4eOHO-ITO3HABATEIBHON NEATEIFHOCTH 00YYaomIerocs o
OCBOEGHUIO yUE€OHOIO COJIeP KaHHUS.

3HaHWE XUMHH CIY’)KAT OCHOBOW st (OPMHUPOBAHUS MHPOBO33PEHHS OOYyYaroIerocsi, ero
MPEJICTABJICHU O MaTepHallbHOM E€IUHCTBE MHpPA, BAXKHYIO pOJIb UrPalOT (HopMHpyeMble XUMUEH
MPEJCTABICHUS O B3aUMOIPEBPAIICHUSIX YHEPTUU M 00 SBOJIIOLMHU BEIIECTB B MPHUPOJIE, O MYyTAX PEIICHHS
r7100ambHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHSI YEJIOBEUECTBA — CHIPHEBOW, SHEPreTUUYECKOW, MUIIEBOU U
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3alliyd BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (POPMUPOBAHUS KYJIbTYphl JIMYHOCTH,
e€ o0met U GyHKIIMOHATBHONU TPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHUPOBAHNE MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEN 00Yy4aroIuXcsl, HaBBIKOB MX
CaMOCTOSITENTLHOM ~ y4eOHOH  N1eATeNbHOCTH, OKCIEPUMEHTANBHBIX U HCCIEA0BAaTENbCKUX YMEHHH,
HEO0OXOIMMBIX KaK B ITOBCETHEBHOM JKU3HH, TaK U B IPO(ECCUOHATBHON JESITENbHOCTH;

3HAKOMHUT CO CIeHU(UKOW HAy4YHOTO MBIIUIECHUS, 3aKJIaabIBa€T OCHOBBI IIEIOCTHOTO B3IUIAa Ha
€IMHCTBO MIPUPO/IbI u YyelioBeKa, SIBJISIETCS OTBETCTBEHHBIM ATaromM
B (hOpMHPOBAHHUH €CTECTBEHHO-HAYYHOUN IPaMOTHOCTH 00yUaIOIUXCS;

CHocoOCTBYET (OPMUPOBAHUIO ILIEHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJOrMYECKOe 00pazoBaHue 00yYaroIIUXCsl.

JlanHble HampaBieHUs B OOy4YEHHU XHMHM OOECTeUMBAIOTCS CHEHU(UKON colep)kKaHus ydyeOHOro
mpeaMeTa, KOTOPBIN SIBISETCS MEIarorHYeckd aJalTHPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKH XHUMHH Ha
OIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIIEr0 00pa3oBaHMs OPUEHTUPOBAH HA OCBOCHUE 00YYaIOIIMMHUCS
CHUCTEMBI TIEPBOHAYAIBHBIX TOHSATHH XMMHH, OCHOB HEOPTAaHMYECKOM XMMHH M HEKOTOPBIX OTIEIhHBIX
3HAQYUMBIX TTOHITHI OPraHNYEeCKON XUMHUH.

CrtpykTypa coliepkaHusi IporpaMMbl IO XUMUU CPOPMUPOBAHA Ha OCHOBE CHCTEMHOTO MOJX0/a K €€
n3ydyeHno. CoaepaHue CKIAAbIBA€TCS M3 CHCTEMbI NOHATHI O XMMHUYECKOM DJIEMEHTE M BELIECTBE U
CUCTEMBI MOHATUM O XUMHUYECKOW peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHBI MO MPHUHIUITY
MOCJIe/I0BATEILHOTO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX MPEICTABICHUN PA3HOT'0 YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YU€HHsI KaK OCHOBBI BCEIO €CTECTBO3HAHNS;

— [lepuonnueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MpeJCTaBICHUI 00 MEKTPOIUTHYECKON TUCCOLMAIMH BEIIECTB B pacTBOpax.

Teopernueckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIUPUYECKH MOJIYYEHHBIX M OCMBICIECHHBIX
(hakToOB, pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO YPOBHSI K APYrOMY, BBITONHSIA (YHKIIUH OOBSICHEHUS U



IIPOTHO3MPOBAHUS CBOMCTB, CTPOCHHMS M BO3MOKHOCTEM IPAKTHUYECKOTO IPUMEHEHHMS M IOJy4YEHUS
M3Y4aeMbIX BEILECTB.

OcBoeHne nporpaMmsel MO XMMHUH CHOCOOCTBYET (DOPMUPOBAHMIO MPEACTABIECHUS O XHMHYECKOM
COCTAaBJIAIOLICH HAyYHOW KApTHUHBI MHUpPa B JIOTUKE €€ CHUCTEMHOM MPUPOJbI, IEHHOCTHOIO OTHOILLIECHUS K
Hay4YHOMY 3HaHHUIO U METOJaM II03HaHUs B HayKe. M3yueHue XuMuu NPOUCXOIUT € IPUBJICYCHUEM 3HAHUM U3
paHee M3y4YeHHBIX Y4eOHBIX IpeameToB: «Okpyskaroumuil mup», «buonorus. 5—7 knaccel» u «®Pusmka. 7
KJIACC».

[Ipu u3y4eHUU XMMUHU TPOUCXOTUT (POPMHPOBAHUE 3HAHMI OCHOB XMMHYECKOW HAyKH Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, NPAKTUYECKOU NEATEIbHOCTH YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB
MHUPOBOW KyJbTYpBI. 3a7a4a y4eOHOTrO MpeMeTa COCTOUT B (POPMUPOBAHUH CUCTEMBbI XUMUYECKUX 3HAHUM
— BaXHEHMMX (AKTOB, MNOHATHH, 3aKOHOB M TEOPETUYECKUX IOJOKEHUH, NOCTYIHBIX 0000LIeHNI
MHUPOBO33PEHYECKOT0 XapaKTepa, si3bIka HayKH, B MPUOOIIEHIH K HAYYHBIM METO/1aM TIO3HAHUS IPY N3Y4EHUH
BEIIECTB U XMMUYECKHUX PEAKLMIA, B YOPMUPOBAHUM U Pa3BUTUU MIO3HABATENbHBIX YMEHUH U UX IPUMEHEHUU
B y4eOHO-ITO3HABATEIBHON M Yy4eOHO-HCCIEI0BATEIBCKON JEATEIIbHOCTH, OCBOCHUH IPAaBHJ 0OE3011aCHOTO
oOpallleHus C BELIECTBAMU B MIOBCEIHEBHON KU3HH.

[Ipu u3y4eHnn XMMHUN Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus BAXKHOE 3HAYCHUE TPUOOPENTN TaKnue
LIEJIH, KaK:

—(opMupoBaHUE HWHTEUIEKTYaJlbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHMIO,
COTPYIHUYECTBY, CaMOCTOSITEJIbHOMY MPHHATUIO pPEIICHHW, CIOCOOHOW aganTUpOBaThCsl K OBICTPO
MEHSIOIUMCS YCIIOBUSM KU3HU;

— HaIpaBJICHHOCTh OOYyUYEHHUs Ha CUCTEMATHUYECKOE MPHOOIIEHHE O0Yy4aroUIMXcs K CaMOCTOSITEIbHON
MO3HABATEIBHON JIEATENIFHOCTH, HAYYHBIM METOJIAM TIO3HaHUS, (OPMHUPYIONMM MOTHBAIMIO M Pa3BUTHE
CIOCOOHOCTEN K XMMUHU;

—obecrieyeHne yCIIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYUYAIONUMUCS OIBITa Pa3HOOOpa3HOM
NEeSITeIbHOCTH, NMO3HAHUSI M CaMOIIO3HAHHWSA, KJIHOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHLUH), MMEIOLIUX
YHHUBEPCAIbHOE 3HAYECHHE JUIsl PA3JIUYHbBIX BUJIOB JIEATENBHOCTH;

—dopmupoBanue o0meH (QYHKIMOHATBHOW M €CTECTBEHHO-HAy4YHOH TpaMOTHOCTH, B TOM YHCIE
YMEHHM 00BSACHATH U OLICHUBATD SIBJICHUS OKPY)KAIOIIETO MUPA, UCIIOIb3YsI 3HAHUS U OIIBIT, TOJIYYE€HHBIE ITPU
M3Yy4EHUH XUMUH, IPUMEHSTh UX MPH PELIEHUH NPOOJIeM B IIOBCEIHEBHON )KU3HU U TPYLOBOU 1€ TEILHOCTH;

—(opmupoBaHue y 00ydyarouXcsi TYYMaHUCTUYECKUX OTHOLIECHHUH, MOHUMAaHUS LIEHHOCTH XUMUYECKUX
3HAHUU JUIs1 BBIPAOOTKM SKOJOTHYECKH I11€J1eCO00pa3HOro MoBEACHUsS B OBITY M TPYJIOBOM /EATEIHLHOCTH B
LIEJISIX COXPAHEHUS CBOETO 37J0POBbS M OKPYXKAIOUIEH IPUPOJHON CPENbI;

— pa3BUTHE MOTHUBAIMHU K 00YYEHHUIO, CIOCOOHOCTE K CAaMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA OCHOBE
YCBOEHHUSI 00111€UETI0BEUECKHUX [IEHHOCTEH, FOTOBHOCTH K OCO3HaHHOMY BBIOOPY NMPpO(HIIS U HAPaBIECHHOCTH
JanbHeHero ooy4yeHus.

Peanmuzamms mporpammbl o xumuu (8-9 Kkiacchl, 0a30BbIii  YPOBEHB) OCYIICCTBISETCS C
NPUMEHEHHEM JIabOpaTOpHOr0 OOOPYAOBaHUS LEHTpa O00pa3oBaHMsS €CTECTBEHHO — HAay4YHOM u
TEXHOJIOTMYecKoi HanpasiieHHocTel «Touka Poctay.

OO11ee yuCII0 YacoB, OTBEIEHHBIX IS U3yYCHHUs XMMHUHU Ha YPOBHE OCHOBHOT'O OOIIIero oOpa3oBaHus,
coctapisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefeni0), B 9 kitacce — 68 gacoB (2 yaca B HEZIETIO).

COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHSATHSA

[Ipenmer xumun. Ponb XuMHM B >KM3HM 4YeJlOBeKa. XHMMHSI B CHUCTeME HayK. Tena M BelIeCTBa.
cI)I/I3I/I‘-IGCKI/IC CBOFICTB& BCIICCTB. ArperaTﬂoe COCTOSIHUEC BCIIICCTB. HOHSITI/IG O METOJaXx IMO3HAHHUA B XUMHHU.
UucTteie BemecTBa u cMecH. CriocoOBI pa3iesieHUs CMECeH.



ATOMBI M MOJIEKYJIBI. XUMHYECKHUE 31eMEHThI. CHMBOJIBI XUMUYECKUX A1eMEHTOB. [IpocThie u croxHbIe
BeLIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumunyeckas popmyna. BaqeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeuiecTB. OTHocuTenbHas aroMHas Macca. OTHocuTeNnbHas MOJIEKYJsIpHas Macca. MaccoBas 10
XUMHUYECKOI'O 3JIEMEHTA B COCIMHEHUH.

KommuectBo BemectBa. Monbs. MossipHass Macca. B3auMOCBS3b KOJIMYECTBA, MacChl M 4HUCIA
CTPYKTYPHBIX €IMHHUIL BelecTBa. Pacy€rel mo hopMysiaMm XMMHUUECKUX COETUHEHHH.

dusnyuecKre 1 XUMUUYECKHE SIBICHUS. XUMUYECKast peakius U e€ Mpu3HaKu. 3aKOH COXPaHEHHUsI MaCChl
BellecTB. XuMHueckue ypaBHeHus. Kiaccudukanus XUMUYECKMX peakluuid (COeIMHEHUs, Pa3iIokKeHHs,
3aMelIeHus, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW MOCY/IOH, MpaBuiamMu paboThl B 1a00paTopuu U mpuémMamu OOpaIieHus ¢
1abopaTopHBIM 000pYJIOBaHUEM, U3YUYE€HUE M OMHCaHHe (DU3MYECKUX CBOMCTB OOpPa3llOB HEOPTaHUYECKUX
BEIIECTB, HAOI0eHne (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJA, PACTHPAHHUE caxapa B CTYIKE, KUIIEHUE
Y KOHJICHCAIIUS BOJbI) 1 XUMUYECKHX (TOpPEHUE CBEYH, TPOKATMBAHNE MEAHON IPOBOJIOKU, B3aUMOICHCTBUE
Mela C KHCJIOTOH) SIBJICHHI, HAONIOJCHWE WM OINMCAaHUE NPHU3HAKOB MPOTEKAHUS XUMHUYCCKUX peaKIui
(paznosxeHue caxapa, B3aMMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHne THAPOKCUIA METU
(I) mpu HarpeBaHuM, B3aMMOJIEHCTBHE XKeje3a ¢ pactBopoM coiu meau (11), uzyuenue criocoOoB pazaeneHus
cMeceii: ¢ MOMOIIbI0 MaruuTa, GuiIbTPOBaHKE, BbIMApUBAHUE, NUCTUILIALUSA, XpoMaTorpadusi, MpoBeACHNE
OUYHMCTKHU MTOBAPEHHOM COIM, HAOMIIOIEHNE U ONMCAaHUE PE3YIbTATOB IIPOBEIECHHUS OIBITA, MILTIOCTPUPYIOILErO
3aKOH COXPaHEHMsI MAaCChl, CO3JaHNE MO MOJIEKYI (IIapOCTEP>KHEBBIX).

Ba:kneiinue npeacTaBuTe 1 HEOPraHUYECKMX BellleCTB

Bo3ayx — cmech razos. CocraB Bo3nyxa. Kuciopon — anemeHT u mpocroe BemiectBo. HaxoxaeHnue
KHCIIOpO/ia B MPUPOAE, PU3NYECKUE U XUMUYecKue cBoMcTBa (peakiuu ropenus). Oxcuasl. [Ipumenenue
kucnopoya. CrnocoObl MoydyeHus: KUCIOpoAa B 1ab0paTopuu U MPOMBIIUIEHHOCTH. KpyroBopoT kucinopoaa
B nipupoe. O30H — alIoTponHas MOAU(PUKALMS KUCIOPOA.

TernnoBoii 2P pexT XUMHUECKON peakIi, TEPMOXUMUYECKIE ypaBHEHUS, IK30- U SHIOTEPMHUECKUE
peakiuu. TormBo: yrojib U MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJIEHUE NMApHUKOBOTO 3(deKTa, pazpyuieHue
030HOBOIO CJIOSI.

Bogopon — anemeHT M mpocroe BemiecTBo. HaxoxkneHue Boxopoaa B Hpupoje, (QU3MYECKHe U
XUMHUYECKHUE CBOICTBA, MPUMEHEHHE, CIIOCOObI monydeHus. KHcmoTsl u conu.

Mossipabliii 00b€M ra3oB. Pacu€Thl 10 XUMUYECKUM ypaBHEHUSIM.

®dusnueckue cpoiicTBa Bojbl. Bojma kak pactBoputenb. PactBopel. HackllieHHble U HEHACHILIEHHBIE
pacTtBOpbl. PacTBOpUMOCTh BELIECTB B BOAE. MaccoBast J10J1s1 BEIIECTBA B PACTBOpPE. XMMHUYECKHE CBOMCTBA
BoAbl. OcHOBaHMs. Ponb pacTBOpoB B mpuUpoAe M B KU3HM 4YeloBeka. KpyroBopoT BOAbl B HPHUPOIE.
3arpsisHeHUEe TPUPOIHBIX BoA. OXpaHa M OYKCTKA MPUPOJIHBIX BO/I.

Knaccudukanus Heopranndeckux coequnenunit. Oxcuapl. Kiaccugukanus okCHaoB: coaeodpasyromine
(ocHOBHBIE, KHUCTOTHBIC, aM(doTepHbIe) U HecoseoOpasyronue. Homenknarypa okcumoB. Dusznueckue u
XUMHUYECKHE CBOMCTBA OKCHIOB. [lonyyeHue okcuaos.

OcnoBanus. Knaccudukarusi OCHOBaHMMW: IMIENTOYM W HEPACTBOpHMMEBIE OCHOBaHUWs. HomeHkmarypa
OCHOBaHMU. PU3HUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loryueHne ocHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kuciaor. @u3nyecKkue U XMMHYECKHE CBOWCTBA
kucnot. Psan akrusHoctu metauioB H. H. bekerosa. [lonyyenue kucnor.

Comu. Homenknatypa coseil. @u3nueckre 1 XuMAYECKHe cBorcTBa conel. [lomydenne coneil.

['eneTnueckas CBSI3b MEXKIYy KJIIACCAMH HEOPTAaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMeHm:

KayeCTBEHHOE ONpeCTCHHE COAEpP)KaHUS KHUCIOpOAa B BO3JyXe, IOJIy4eHHe, CcoOHupaHue,
pacrno3HaBaHHe U U3Y4YeHHE CBOMCTB KHUCJIOPOJa, HAOIIOEHHE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJIOM U
yCIOBUSI BO3HUKHOBEHHUS W TPEKpalleHUs] TOpeHHs (Mmoxkapa), O3HaKOMJIEHHE C 00pa3llaMH OKCHUIOB H
ONHCaHUE UX CBOMCTB, MOJy4YeHHE, cCOOUpaHHe, paclo3HaBaHUE U W3YYEHHE CBOMCTB BOJOpoAa (FOpeHHE),
B3auMojeiictBue Bojopoga ¢ okcugoMm Meau (II) (Bo3MOXHO MCHONIB30BAaHHWE BHUIECOMATEPUATIOB),
HabmoieHne 00pa3oB BEIIECTB KOJUYECTBOM | MOJIb, UCCIIEIOBAHUE OCOOEHHOCTEN PacTBOPEHMSI BEIIECTB



C Pa3JIMYHON PACTBOPUMOCTHIO, IPUTOTOBJIEHHUE PACTBOPOB € OMPEICTEHHON MaCCOBOM J10JIE pacCTBOPEHHOTO
BEILIECTBA, B3aMMOJICUCTBUE BOJbI C MeTaUlaMU (HaTpUeM MU KajblueM) (BO3MOXKHO HMCHOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEI0BAaHUE 00PA3I[0B HEOPraHMYECKUX BEUIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJCHHE
M3MEHEHUs OKPaCKU MHAMKATOPOB B PACTBOPAX KUCIIOT U IIEJIOUEH, N3ydeHUE B3aUMOJICHCTBHS OKCHIa MEIN
(I) ¢ pacTBOpOM CEpHON KHUCIOTHI, KHCIOT C MeETa/NIaMH, pEeaKIuil HEUTpalu3aluu, IOJTyICHUE
HEpPaCTBOPUMBIX OCHOBAaHUU, BBITECHEHHE OJIHOIO MeETajlyla JPYrUM M3 pacTBOpa COJIM, pEIICHUE
SKCIEPUMEHTAIIbHBIX 3a7a4 110 TeMe «BaxkHelme Ki1acchl HEOPraHUYECKUX COSAUHEHUIN».

[epuoanuecknii 3akon u Ilepuoanyeckas cucrema xumudeckux jemenToB /JI. U. MenaeieeBa.
Crtpoenne atoMmoB. XuMu4eckas cB3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

[TepBbie MOMBITKH KJTacCU(DUKAIIMA XUMUIECKUX IEMEHTOB. [IoHATHE O TPYIIIax CXOAHBIX JIEMCHTOB
(LIeoYHbIE U IIEJIOYHO3EMEIbHbIE METaJlIbl, TaJOreHbl, MHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOpPbIe 00paszyloT
amM(pOTepHBIC OKCUJIBI ¥ TUAPOKCHUJIBL.

[Tepuonuueckuii 3akoH. Ilepuonuueckas cucrema xumudeckux ssemeHtoB [l M. Menpgeneena.
Koportkonepuoanast u mnuHHonepuoanas ¢opmsl Ilepuoanueckoit cucteMbl XUMHUYECKUX 3yieMeHTOB /l.
N. MenpneneeBa. Ilepuoael u rpynmbl. OU3MYECKUN CMBICI MOPSIKOBOIO HOMEPA, HOMEPOB MEpHOJa U
TPYIIIBI 3JIEMEHTA.

Ctpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHsl. CTpoeHHE 3IEKTPOHHBIX 000JI04YeK
aToMOB niepBbIX 20 xumMuueckux 3nemeHToB [lepuonnyeckoii cucremsl /1. 1. Menneneesa. Xapakrepuctuka
XAMHUYECKOI0 3JIEMEHTA 0 €ro MnoJiokeHuto B [lepuonnueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHUMHUYECKHUX DJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U EPUOIAM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoit CHCTEMbI XUMUYECKHUX HJIEMEHTOB JIJIsl Pa3BUTHUSA
Hayku u npaktuku. J[. . MenneneeB — yu€Hblid U IpaKJaHUH.

Xumuueckasi cBsi3b. KoBasieHTHast (MOJsipHAsE W HEMOJSPHAs) CBA3h. JIEKTPOOTPUIIATEIILHOCTH
XUMHUYECKUX 3JIeMEHTOB. MIOHHas CBS3b.

Crenenp oxucneHus. OKHUCIUTEIBHO-BOCCTAHOBUTENIbHBIE peakuuu. lIporiecchl OKuUCIeHUs |
BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil Ixcnepumenm:

M3y4YeHHE OO0pa3loB BEIIECTB METANIOB W HEMETAIOB, B3aWMOJCWCTBHE THUIAPOKCHIA ITMHKA C
pacTBOpaMHu KHUCJIOT U IIEJOoYel, MPOBEIECHHUE OTMBITOB, WLIIOCTPUPYIOMINX MPUMEPHI OKUCIHTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUi (TOpEHUE, PEAKIIUU Pa3I0KEHUs, COSTUHEHHS).

Meoswcnpeomemnwie ceasu

Peanuzamusi MeXnpeaMETHBIX CBsS3€M MpPU U3YYEHHMM XUMUU B & KJacce OCYIIECTBISIETCS 4Yepe3
HCIIOJIH30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHSITUH, TaK U TIOHSITHH, SBJISIOIIUXCSI CHCTEMHBIMH JIJIS
OTJIETIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mme ecTecTBEHHO-HAyYHbIC TIOHSTHUS: HAyYHBIN (paKT, THIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CUHTE3,
KinaccupuKanus, MNepUOANYHOCTh, HAONIOJCHUE, JKCIEPUMEHT, MOJEIHpPOBAHUE, H3MEPEHHE, MOJIENb,
SIBJICHHE.

®duznka: maTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, W30TOMBI, PaJHMOAKTUBHOCTD,
MOJIEKYJIa, DJIEKTPUUECKUM 3apsifl, BEMIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSTHUE BEIIeCTBA, ra3, PU3HIECKUE
BEJIMYUHBI, €IUHULIBI U3MEPEHUsI, KOCMOC, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorust: poTocuntes, npxanue, ouocdepa.

I'eorpacdus: atmocdepa, runpochepa, MUHEPabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE UCKOMAeMbIE, TOTLTURO,
BOJTHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeECKasi peaKust
Ilepnonnueckuit 3akoH. Ilepuonmueckass cucrema xumuueckux dieMeHToB J[I. . Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B N3MEHEHUU CBOWCTB XMMHUYECKUX JIEMEHTOB IIEPBBIX TPEX EPUOOB,



KaJusl, KaJablUs U UX COCJUHCHUM B COOTBETCTBUU C IIOJIOKEHUEM IIEMEHTOB B [lepuonnyeckon cucreme u
CTPOEHHEM HUX aTOMOB.

CrpoeHne BelecTBa: BHIbl XUMHUYECKOW CBSI3M. THIBI KPUCTAUIMYECKUX PEMIETOK, 3aBUCUMOCTH
CBOMCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccuukanus ¥ HOMEHKIAaTypa HEOPraHMYECKHUX BelIecTB. XHMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCS K Pa3jIMUHBIM KJIacCaM HEOPIaHMYECKUX COEAUHEHMH, F€eHETUUYEeCKas CBA3b HEOPTaHUYECKUX
BELICCTB.

Knaccuukanus XuMHUECKUX peakiuil o pa3InIHbIM IpU3HAKaM (110 YHCITY M COCTaBy y4aCTBYIOIIUX
B PEAKLIMU BEILECTB, 10 TEIIIOBOMY YPPEKTY, 10 U3MEHEHUIO CTENIEHEH OKUCIIEHUS] XUMUUECKUX 3JIEMEHTOB,
o 00paTUMOCTH, MO YYAaCTHIO KaTaau3aTopa). DK30- U JHAOTEPMHUECKHE PEAKIIMU, TEPMOXUMHYECKUE
YPaBHEHHUS.

[Tonatue o ckopocTn xumuueckon peakiuu. [lonarue 06 0OpaTUMBIX M HEOOPATUMBIX XMMUYECKUX
peakuusx. [IoHATHE 0 TOMOTE€HHBIX U reTeporeHHsIX peakuusx. [lonsatue o katanuse. [lonsatue o xummnyeckom
paBHOBecuH. DakTOpbl, BIUAIONIME HAa CKOPOCTb XMMMYECKOM pPEAKIUU U IOJIOKEHHE XHMHUYECKOTO
PaBHOBECHS.

OKHCINTENTBHO-BOCCTAHOBUTEIbHBIE peakuuu, AIIEKTPOHHBIN OasaHc OKHUCJIUTEIBHO-
BOCCTAaHOBUTENNBbHON peakuuu. COCTaBICHHE YpPaBHEHUI OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN C
HCI0JIb30BAaHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopust 2JIEKTPOIUTUYECKONH IUCCOLMALUU. DJIEKTPOIUTHI U HENIEKTPOJUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M JUCCOLMALMU BEIIECTB C PA3IMYHBIMU BUJAMH XUMHYECKON cBsi3u. CTENeHb AMCCOLMUALMU.
CubHble U crabble IEKTPOIUTHI.

Peakiiuu noHHOTO 0OOMEHA. Y CIIOBHS MPOTEKAHMSI PEAKIMii HOHHOTO OOMEHA, ITOJIHBIE U COKpPAIIEHHBIC
HOHHBIE ypaBHEeHHUs peakuuil. CBOICTBa KHCIOT, OCHOBaHHMH M COJeH B CBeTe NpeACTaBICHUN 00
ANEKTpoIUTHYECKON Jucconmanuu. KauecTBeHHbIe peakiuu Ha HOHBL. [loHATHE O rUApOIN3Ee CONEH.

Xumuueckuii 3xcnepumenm:

O3HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYEeCKUX BEUIECTB — METAJIOB U
HeMmeTalioB (rpadura M anmasa), CIOXKHBIX BELIECTB (XJIOpUIa HATpHs), UCCIEAOBAaHHE 3aBUCHUMOCTH
CKOPOCTH XMMHUYECKOHN peakuu OT BO3JICHCTBUS Pa3INYHbIX (PaKTOPOB, HCCIIEI0BAHUE AIEKTPOIPOBOIHOCTH
PacTBOPOB BELIECTB, MMPOLIECCA AUCCOLUAIMH KUCIOT, IIelI04Yel U colel (BO3MOKHO MCIOJIb30BaHUE BUEO
MaTepuasoB), MPOBEACHNUE OIBITOB, WILIIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS peaklUid MOHHOTO OOMEHa
(oOpa3oBaHMe oOcajka, BBIJENEHHE Tra3a, OOpa30BaHUE BOJbI), OMNBITOB, HIIIOCTPUPYIOIIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX pEeAaKLIN (TOpEHHUE, peaKIIMK Pa3JIoKEeHUs, COeIMHEHNS ), pacClIO3HaBaHNE
HEOPraHMYECKUX BEILECTB C IOMOIIBI0 KAaYECTBEHHBIX PEAKLUN HAa MOHBI, PEIICHHUE DKCIEPUMEHTAIbHbBIX
3a1a4.

HemeTtauibl 1 MX coOeJHHEHHSA

OOmiass xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEHU
okucieHus. CtpoeHne U GU3NYecKue CBONCTBA MPOCTHIX BEIIECTB — IaJOreHOB. XMMHUECKUE CBOICTBA Ha
npuMepe xjopa (B3auMOJIEHCTBHE C MeTajulaMH, HEeMeTalaMH, IienodaMu). XiopoBogopon. ComsHas
KHCII0Ta, XMMMUYECKHE CBOMCTBA, MTOJIyYeHUE, IPUMEHEHUE. [[eficTBIE XI0pa U XJI0POBOAOPOIa HA OPraHU3M
yenoBeKka. BaxkHeilne XIopuasl U X HaX0XKJIEHUE B TIPUPO/IE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHsS] aTOMOB, XapaKTepHbIE
cTeneHn okucieHus. CTpoeHue U (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U CEphl.
AnnoTpornHele MOIU(UKAIIME KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBa cepbl. CepoBOIOPO/, CTPOCHHUE,
¢busznueckue U XuMU4eckue cBoicTBa. OKCHABI Cepbl KaK MPEJCTAaBUTENN KUCIOTHBIX OKcuaoB. CepHas
KHUCJIOTa, (U3MYECKMe U XUMHUYECKHMEe CBoOiicTBa (00mIMEe Kak TpeACTaBUTENS Kiacca KHCIOT H
cnenuduueckre). XuMU4YEeCKHe peaklluy, JeKalie B OCHOBE MPOMBIIIIEHHOTO c1oco0a Moy4eHus cepHOU
kucaoThl. [Ipumenenne cepHoit kKucnoThl. CoOMM CEpHOM KUCIIOTHI, KAYeCTBEHHAs! peakiysl Ha CyIb(aT-uoH.
Haxoxnenne ceppl M €€ COEIMHEHMH B IPUPOJE. XUMHUYECKOE 3arpsA3HEHUE OKPYKAKOIIEH Cpelbl
COCMHEHUSIMH cepbl (KUCIIOTHBIE JIOKAM, 3arps3HEHHE BO3/AyXa U BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakrepuctuka syeMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE
CTEINEHU OKHUCIIeHHs. A30T, paclpoCTpaHEeHHe B IPUPOJIE, (pru3nyecKre U XuMudeckue cBoiicTBa. Kpyrosopor



azoTa B mpuponae. AMMHaK, ero (hu3nuecKue U XMMHUYECKHE CBOICTBa, moyiyueHue u npumeHenue. Conu
aMMOHUSI, X (pr3MUYecKHe 1 XUMUYECKHE CBOCTBA, MpuMeHeHne. KauecTBeHHas peakiiysi Ha HOHbI aMMOHHSL.
A30oTHas KHCIOTa, €€ MmoinyyeHue, GU3ndeckue u XMMHUUeCKue cBOKCTBa (00IIMe KaK MpeICcTaBUTeNs Kiacca
KUCIOT ¥ cnenuduyeckne). Mcnonp3oBaHue HHUTPATOB M COJIEH aMMOHHMS B KadeCTBE MHHEPAIbHBIX
ynoOpenuil. XuUMHUECKOE 3arpsi3HEHHUE OKPY)KAIOIIEW Cpelbl COeIMHEHUSMHU a30Ta (KUCIOTHBIE OXKIH,
3arpsi3HEHUE BO3]lyXa, MOUBbI U BOJ0EMOB). Docdop, amnorponusie Moaudukanuu dochopa, pusnueckue u
xumudeckue cBorctBa. Okcuna dochopa (V) u pochopHas kucimora, pusndeckre U XMMUIECKHE CBOMCTBA,
nony4yenue. Mcnons3zoBanue ¢pochaToB B KauecTBe MUHEPAIBHBIX YI0OPEHUN.

O6mas xapaktepuctuka 31emMeHTOB I[VA-rpynmnbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
CTETIEHU OKUCIICHUS. YTIEepo]l, aJUIOTPOIHbIE MOIU(DHUKAIINH, PACIPOCTPAHEHUE B MPUPOJIE, PU3UIECKUE U
XUMHUYecKue cBoiicTBa. Ancopouus. Kpyrosopor yriepoaa B mpupone. OKcubl yriepoaa, ux Gusnyeckue u
XMMUYECKHE CBOMCTBA, JEHCTBHE HA J>KHUBBIE OPTraHU3MBI, IOJIyYCHHE U IMPUMEHEHHE. DKOJOTHYECKHUE
po0JIeMbl, CBA3aHHbIE ¢ OKcuoM yriiepoaa (IV), runoresa riao6anbHOro NoTerieHus KIIMMara, HapHUKOBbII
s dexT. YronpHas KUCIoTa U e€ Colu, X (pu3nyecKre 1 XMMUIECKHEe CBOMCTBA, MTOyYeHNE U IIPUMEHEHHE.
KauectBennass peaxkiusi Ha KapOoHaT-uoHBL lcmonb3oBaHnwe KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHayanbHbIe OHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COSAMHEHHX yriepoaa (MeTaH, 3TaH,
STHJICH, alleTHJICH, 3TaHOJ, TIIMIEPHH, YKCYCHast KUCIoTa). [IpupoaHble HICTOUHUKHN YIIIEeBOAOPOAOB (YroJb,
MPUPOAHBIN ra3, He(Th), MPOIYKTHl MX TepepaboTku (OeH3WH), UX POJb B OBITY M MPOMBIIIJICHHOCTH.
[ToHsATHE O OMOJOTHYECKU BaKHBIX BEIIECTBAX: JKUPAX, OeNKax, yrieBoIaX — U UX POJIM B KU3HHU YEITOBEKA.
MatepuanbHO€ €IMHCTBO OPTAHUYECKUX U HEOPTAHUUYECKUX COCAMHEHUN.

Kpemuuid, ero pusnueckre 1 XUMHYECKHE CBOMCTBA, MMOJTydeHHe 1 npuMeHenne. CoeIMHeHNs] KpeMHUS
B mpupojae. Ob6mue npeacraneHus o0 okcuae kpemuus (IV) m kpemuueBoil kucnore. CHUIMKAThI, UX
UCITIOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. Ba)kKHEHIIMEe CTPOUTEIBHBIE MAaTepHAIIBL: KEPaAMHKa, CTEKIIO,
[IeMeHT, OeToH, >xene300eToH. [IpoGiieMbl Ge30MacHOrO MCMOJIB30BAHUS CTPOUTEIHHBIX MaTepHallOB B
TTOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

M3ydeHrne 00pa3oB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHOM KUCIIOTHI, IIPOBEJICHNE KAYeCTBEHHBIX
peaxiuii Ha XJIOPHUI-UOHBI U HAOMIOJCHNE MPU3HAKOB MX MPOTEKAHMUSI, OIBITHI, OTpakaroIirue Gu3nveckue u
XMMHAYECKHE CBOIMCTBAa TAJIOTEHOB M WX COCIUHEHWH (BO3MOXKHO HCIIOJNIB30BaHUE BHUIEOMATEPHUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMu XJIOPHUI0B (TaJIOreHUI0B), 03HAKOMJICHHE ¢ 00pa3liaMy cepbl U €€ COeAMHEHUSIMU
(BO3MOHO UCIIOJIb30BAHUE BUICOMATEPHAJIOB), HAOJIIOACHHE TIpoIiecca OOyTIIMBaHUs caxapa 1o/ IeHCTBUEM
KOHIICHTPUPOBAHHOW CEpHON KHUCIIOTHI, U3yUYE€HHE XUMHMUYECKHX CBOWCTB pa30aBlIeHHON CEpHON KHUCIIOTHI,
MPOBE/ICHNE KAayeCTBEHHOW peaknud Ha CyiabpaT-uoH | HaONIoJeHHe TNpu3HaKka e€ TNpPOTEeKaHus,
O3HAKOMJIEHHUE ¢ (pU3MUECKUMH CBOMCTBAMHM a30Ta, (pocdopa U UX COeAMHEHHUH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMaTEpHaIoB), 00pa3laMu a30THBIX U (POCHOPHBIX YA0OpEHUH, TOTyYeHne, COOMpaHue, paclio3HaBaHNe
U W3YYEeHHE CBOICTB aMMHUaKa, MPOBEJCHHE KAaYeCTBEHHBIX PEakiuii Ha MOH aMMOHHS U ¢ocdar-uoH u
M3ydeHHe MPU3HAKOB WX MPOTEKAHUS, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THON KHCIOTBHI C MEIBIO
(BO3MOXKHO HCIOJIb30BAaHUE BUEOMATEPHAIIOB), M3yUYEHHE MOJeNell KPUCTAUIMYECKUX PELIETOK aiMasa,
rpaduTa, QymiepeHa, 03HaAKOMIIEHHE C MPOIECCOM aJICOPOIMU PacTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM
yrIéM W YCTPOMCTBOM TMPOTHBOrasa, IOJIyueHHe, COOMpaHHe, paclo3HaBaHWE W M3Y4YEHUE CBOMCTB
VIIIEKHUCIIOTO ra3a, MPOBEICHIE KaueCTBEHHBIX PEaKIINi Ha KapOOHAT M CHIIMKAT-HOHBI U U3yYSHHE TPU3HAKOB
UX  TPOTEKaHWs, O3HAKOMJEHHE C MPOAYKIMEH  CHIMKAaTHOM  NPOMBIIUIEHHOCTH,  pelleHHue
IKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHelIie HeMeTaTbl U KX COSMHEHHUS.

MeTtaniabl M UX COeTMHEHUS

OOmiast xapaKTEepUCTHKA XUMHUYECKUX JIIEMEHTOB — METaNIOB Ha OCHOBAHWU WX TIOJOXKEHUS B
[lepuonuueckoil cucreme xumudeckux snemeHToB JI. WM. MenneneeBa u crpoeHust atomoB. CTpoeHue
METaJUIOB. MeTayutnyeckasi CBsi3b M METAJTMUECKasi KPUCTAITMYECKasT PEelIETKa. DISKTPOXUMHUECKUH PsiT
HanpspDkeHui MetasioB. dusnyeckre M XMMHUYECKHE CBOMCTBA MeTayuloB. OOIue crnocoObl MOTy4YeHHs
MeTaisioB. [IoHsATHE 0 KOPPO3UM METAIIJIOB, OCHOBHBIE CITOCOOBI 3alIUTHI MX OT KOoppo3uu. CriiaBsl (CTamb,
YYT'YH, JIOPATIOMHUHUAN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.



[Ilenounble Merauibl: mnojoxkeHue B [lepmoandeckoil cucTteMe XUMHUYECKHX 3iemMeHToB [l
W. MenieneeBa, cTpoeHUE UX aTOMOB, HaXOXJAe€HUE B npupojae. PU3ndeckrue U XMMUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUJIBI U TUIAPOKCUIBI HATpUs U Kanud. [I[pruMeHeHune menoYHbix MeTamioB U UX
COEMHEHHIA.

[IlenouHO3eMeNbHBIE METaUIbl MarHuii M Kalblui: mosiokeHue B Ilepuoanyeckoit cucreme
XUMH4YeCKUX AnemeHToB []. 1. MeHeneeBa, CTpOCHHE UX aTOMOB, HAXOXAEHUE B Npupoje. Pu3ndeckue u
XMMHUYECKHE CBOMCTBAa MarHus M Kajblus. Baxueilmue coequHeHUs KaiablUs (OKCHA, TUIAPOKCUI, COJIH).
JKécTtkocTh BOIBI M CITOCOOBI €€ yCTpaHEHHS.

Amomunuii: nonoxkenue B Ilepuomnueckoit cucreme xumuyeckux snemeHToB [[. M. Menneneena,
CTPOCHHE aTOMa, HaXOXJeHUe B pupoae. Pusnyeckne u XUMHUECKUE CBOWCTBA allfOMUHUS. AMQPOTEpHBIC
CBOMCTBA OKCHJIA U TUIPOKCH/IA AITFOMUHUS.

Keneso: nonoxenue B [lepuonnueckoit cuctreMe xumuueckux 3aeMeHToB . 1. Menaeneesa, ctpoeHue
aToMa, HaxoJiIeHHue B npupoze. Pu3nueckue 1 XuMUYECKHe CBOKMCTBA kKese3a. OKCHIbl, THAPOKCUABI U COIU
xenesa (I1) u sxenesa (III), ux cocra, cBOWCTBA U MOJTyYEHUE.

Xumuueckuit 3kcnepumenm:

O3HAaKOMJICHHE C oOpasliaMd METaJUIOB W CIUTAaBOB, WX (DM3MYECKUMU CBOWCTBAMH, HW3YYCHHE
pe3yNbTaTOB  KOPPO3WM METAIOB  (BO3MOXKHO HCIOJB30BaHHE BHJIEOMATEPUANIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSI OKCHJA KajJbIlMsg W HATpUsl C BOJOM (BO3MOXKHO HMCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
UCCIIEIOBaHNE CBOWCTB YKECTKOM BOJIBI, MpoOIlecca TOPEHUS XKele3a B KUCIOPoe (BO3MOXKHO HCIIOIb30BaHHE
BHJIEOMATEPHAIIOB), MPU3HAKOB MTPOTEKAHUS KAU€CTBEHHBIX PEAKIIMI Ha MOHBI: MAarHUs, Kb, aTFOMUHUS,
nuHKa, xenesa (II) u xenesa (I11), menu (I1), HaOmroIeHUE W ONMKMCAHKE MPOIIECCOB OKPAITUBAHUS TIJIAMEHU
WOHAMHU HATpUs, Kalusig M Kajblus (BO3MOXHO MCIOJIb30BAaHUE BHJIEOMATEPHAIIOB), HCCIIEAOBAHUE
amM(pOTEepPHBIX CBOMCTB FMAPOKCHUIA AIFOMUHHUS M THIPOKCH/IA IIMHKA, PEIICHHE YKCIIEPUMEHTATbHBIX 337124 110
Teme «BaxkHelme MeTajljibl U UX COCIMHEHUSI.

XuMus U OKPYKA0IIAfA cpeaa

BemectBa u mMarepuanbsl B MOBCEIHEBHOM KM3HU 4YeIOBEKA. be3ormacHoe MCIOab30BaHUe BEUIECTB U
XUMHUYECKUX peakiuii B ObITy. [IepBas OMOIIb MPU XUMUYECKUX 05KOTaX M OTPABICHUSX.

XUMHUECKOE 3arps3HEHUE OKpYXaromend cpeabl (mpenenbHas TOMyCTUMasi KOHIIEHTPAIUs BEIIECTB,
nanee — [1J1K). Poib XuMuu B pelieHHH SKOJIOTHYECKUX MpooIem.

Xumuueckuii IKcnepumenm:

M3ydeHue o0pa3ioB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJIIOB, MOJTMMEPHBIE MAaTEPUATIBI).

Meoswcnpeomemnwie ceasu

Peanuzaiust MeXnpeaMETHBIX CBsS3€M MpU U3YYEHHMM XUMUU B 9 Kiacce OCYIIECTBISIETCS 4Yepe3
WCIIOJIH30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MTOHATHH, TaK U MIOHATHM, SBIISFOIINXCS CHCTEMHBIMU JJTST
OTJIETIbHBIX NMPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TIOHSATHUS: HAy4HbIN (pakT, THIOTE3a, 3aKOH, TEOPHSs, aHAJIU3, CUHTE3,
KinaccupuKanus, MNepUOANYHOCTh, HAONIOJCHUE, JKCIEPUMEHT, MOJEIHpPOBAHUE, H3MEPEHHE, MOJIENb,
SIBJICHHE, TAPHUKOBBINA d(DPEKT, TEXHOTOTHUS, MAaTEPHATIBI.

®duznka: maTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, W30TOMBI, PaJHMOAKTUBHOCTD,
MOJIEKYJIa, DJIEKTPUUECKUH 3apsijl, TPOBOHUKH, TTOTYITPOBOIHUKH, TUAJIEKTPUKH, (DOTOIIIEMEHT, BEIIECTBO,
Teno, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, Ta3, pacTBOP, PACTBOPHUMOCTh, KPUCTAJUTHUECKAsT PEIIETKaA,
CIUIaBbl, (DM3WYECKHE BEJIIMYWHBI, €IUHUIIBI U3MEPEHUs, KOCMHYECKOE IMPOCTPAHCTBO, TIJIAHETHI, 3BE3[BI,
Connue.

buonorus:  ¢orocunTes, npixaHue, Ouocdepa, dSKocucTeMa, MUHEpalbHbIE  yIOOpeHHs,
MHUKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIbLHbIE BEIIECTRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpPaAIIbl, TOPHBIE TTOPOIBI, MOJE3HBIE HCKOTIAEMbIE, TOTUINBO,
BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IMPOT'PAMMBI IO XUMHUU HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA30BAHUASA

JIMYHOCTHBIE PE3YJIbTATBI



JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS IPOIPaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHus JOCTUTAIOTCS B XO/1€
00y4eHHs XMMUU B €JMHCTBE YU€OHON M BOCIIUTATEILHON AEATEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH
POCCUICKMMH COLMOKYJIBTYPHBIMH U JIyXOBHO-HPAaBCTBEHHBIMHM II€HHOCTSMH, NPHUHATBIMM B OOLIECTBE
IIpaBWJIaMd M HOPMaMHu IIOBEJEHHUS M CIIOCOOCTBYIOT IIpOLlecCaM CaMOIIO3HAHMS, CaMOpa3BUTUS U
COLMAJIN3ALUHU 00YyYaOLINXCS.

JIMYHOCTHBIE PE3YNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOACTBOBATbCS CHUCTEMOM
ITO3UTUBHBIX LICHHOCTHBIX OPUEHTALMK M PACIIMPEHUE OIbITA ACATEIBHOCTU Ha €€ OCHOBE, B TOM YHUCIIE B
YacTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS] K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY U HayYHOMY HaCJIEUIO,
[IOHMMaHMs 3HAYeHUs XHMMHYECKOM Hayku B KM3HM COBPEMEHHOro OOIIEecTBA, CIIOCOOHOCTH BIAJETh
JIOCTOBEPHON MH(OPMAIHCH O MEePEIOBhIX JOCTHKCHHUSIX M OTKPBITUSX MUPOBOW M OTEYCCTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpoilcTBE MUpa U OOLIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEJICTABICHUS] O COLMAJIBbHBIX HOPMAax M IpPaBWIAX MEKIMYHOCTHBIX OTHOLICHWM B KOJUICKTHBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, Y4eOHOUCCIIEN0BATENbCKOM, TBOPUECKON 1
JAPYruX BUJAX JESITEIbHOCTH, TOTOBHOCTU K pa3HOOOpa3HOW COBMECTHOM JEATENbHOCTU IPU BHIIOIHEHUU
y4eOHBIX, TO3HABATEIBHBIX 32/1a4, BHIIIOJTHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUH y4eOHBIX TPOEKTOB,
CTpeMJICHHsI K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOLIH B Ipoliecce 3TOi yueOHON NesTeIbHOCTH, FTOTOBHOCTH
OLICHMBATh CBOE MOBEACHUE U MOCTYIKHU CBOMX TOBAPUILEH C MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHMSI IIOCJIEACTBUI OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XHMUYECKOW PEAKIMH, COOTBETCTBYIOILNE
COBPEMEHHOMY YpPOBHIO Pa3BUTHUSl HAyKH M COCTABIISIIOIIME OCHOBY JJIl IMOHUMAaHMs CYIIHOCTH Hay4HOMH
KapTUHBI MUpa, IPEJICTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI IPUPO/Ibl, B3aUMOCBS35X YeIOBEKa
C IPUPOAHON CPEAOH, O POJIM XMMHH B IIO3HAHUM 3THX 3aKOHOMEPHOCTEM;

M03HaBaTeIbHbIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyY€HHE HOBBIX 3HAHUH 110 XUMUH, HEOOXOAUMBIE /IS
oO0BsicHEHUsT HAOII0OaeMbIX IMPOIIECCOB M SIBICHUMN, MO3HABaTENbHON, MH(MOPMALIMOHHON M YMTATEIbCKOU
KyJIbTYypbl, B TOM UYHCJIE HaBBIKOB CAMOCTOSITENbHOW pabOThl € Y4eOHBIMH TEKCTaMH, CIIPABOYHOM
JTUTEPaTypOH, JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU MH()OPMALIMOHHBIX TEXHOJIOTUH;

UHTepeC K OOy4YeHMIO M T[O03HAHHMIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH U CHOCOOHOCTh K
caM000pa30BaHUIO, TIPOCKTHOM W  HCCIEIOBATEIbCKON JIEATENBHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMUpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LEHHOCTU >HU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, YCTAaHOBKHM Ha
3JI0pOBBIM 00pa3 JKHU3HM, OCO3HAHME IIOCIEJACTBHUN M HENpPUATHE BPEIHBIX MPUBBIYEK (YMOTpeOseHus
aJIKOTOJIsl, HAPKOTHKOB, KypeHHsI), HEOOXOIUMOCTH COOJIOACHUS NPaBUiI O€30MacHOCTH MPH OOpallleHuH ¢
XUMHUYECKUMHU BELIECTBAMH B ObITY U pealbHOM KU3HHU;

5) Tpy0BOr0 BOCHIUTAHUS:

MHTEpEC K MPAKTUYECKOMY HU3YUYEHHIO Mpodeccuil U TpyJa pa3iudyHOTO pojia, YBaKEHHUE K TPyLy U
pe3yJibTaTaM Tpy10BOM JEATEIBHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHHUS ITPEIMETHBIX 3HAHUH 110 XMMUH,
OCO3HAHHBIM BBIOOP WHAMBUAYAIBHON TPAEKTOPUHM MPOAOIKEHHS 00pa3oBaHUS € YYETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTM K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, YCIEIIHOM
npodeccCuoHaNbHOM AESITETbHOCTH M PA3BUTHS HEOOXOIUMMBIX YMEHHM, TOTOBHOCTh aJalTHPOBATHCS B
npodeccuoHaIBHOM cpeie;

6) 3K0JIOrMYecKOro BOCIIUTAHMS:

HKOJIOTHYECKHU 11e1eco00pa3Hoe OTHOILEHHE K MPUPOJE KaK MCTOUHUKY JKU3HU Ha 3emiie, OCHOBE €&
CYILIECTBOBAaHHUs, IOHUMaHKE [IEHHOCTH 3J0POBOT0 M 0€30I1aCHOT0 00pa3a JKU3HU, OTBETCTBEHHOE OTHOILIEHUE
K COOCTBEHHOMY (PM3MUECKOMY M TCHXHYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOACHUS MpPaBHII



0€301acHOT0 MOBEACHUSI ITPU PadOTE C BELIECTBAMHU, a TAK)KE B CUTYAlIUSIX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU
JTIOJICH;

CIIOCOOHOCTH MPUMEHSATH 3HAHMUSI, [TOJIy4aeMble MTPH U3YYCHUH XUMUH, U1 PEIICHUS 3a7a4, CBSI3aHHBIX
C OKpYXAalollell NPUPOIHON CpeNOW, I MOBBILIEHUS YPOBHS 3KOJOTMYECKOM KYJIBTYpPbI, OCO3HAHUS
rJ1I00aTBbHOTO XapakTepa KOJOTHYECKUX MpoOJieM U MyTed MX pelieHHs] MOCPEICTBOM METOJIOB XUMUH,
9KOJIOTUYECKOTO MBIIUICHUSI, YMEHHSI PYKOBOJCTBOBATbCS MM B MO3HABATEIbHOW, KOMMYHUKATUBHOU M
COLIMAJIBHOM MTPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocrase MCTAINPCAMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC [JId (I)OpMI/IpOBaHI/ISI MHPOBO33PCHUA
oOLIeHayYHbIC MOHATHS (3aKOH, TEOpWs, NMPUHLMIL, TMIOTe3a, (aKT, CHCTeMa, MPOLECC, SKCHCPHUMEHT U
ApyTroe.), KOTOPBIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEAMETaxX M MO3BOJISIIOT Ha OCHOBE
3HAHUI W3 ITUX MPeIMETOB (HOPMUPOBATH NPEICTABICHUE O IIEJIOCTHON HAy4HOH KapTHHE MHpPa, U
YHHUBEpCaJbHbIE Yy4eOHBbIC NEHCTBHS (IIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTUBHBIC), KOTOPHIE
obecrieunBar0T (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHHPOBAHHUIO U OCYILIECTBICHUIO
y4eOHOI eI TEeTbHOCTH.

Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble 1oruveckue geiicTBUA:

YMEHHUSI UCIIONIb30BaTh MPUEMBI JTIOTMUYECKOTO MBIIUICHHS IPH OCBOSHUM 3HAHUI: PaCKpPBIBATh CMBICI
XUMHUYECKUX TIOHSATHH (BBII[GJI?ITI) HUX XapaKTCPHBIC IIPHU3HAKW, YCTAHABJIIMBATHL B3aUMOCBA3bL C JPYTrUMHU
MOHATHUSIMH ), UCIIOJIb30BATh MOHSTUS JIJIs1 OOBSICHEHUSI OTACNBHBIX (DaKTOB U SBIICHUI, BHIOMPATh OCHOBAHUS
W KPUTCPUU IJIA KJ'IaCCI/I(bI/IKaIII/II/I XUMHUYCCKUX BCUHICCTB U XUMHNYCCKUX pCaKHI/If/'I, YCTaHaBJIMBATb MPUYUHHO-
CIIC/ICTBEHHBIE CBSI3U MEXAY OOBEKTaMH M3Y4YEHHs, CTPOUTH JIOTHUECKUE paCcCYXICHHs (MHIYKTHBHBIC,
ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), JAcJIaTh BbIBOJAbI U 3aKJIFOYUYCHUS,

yYMEHHUE IPUMEHSATH B IPOIlecce NO3HAHUS MOHATHUS (IIPEeAMETHBIE U METANpPEeIMETHBIE ), CHMBOJIMYECKHE
(3HaKOBI)I€) MOJCIIN, UCITOJIB3YEMbBIC B XUMUH, HpGO6p330BBIBaTI> IOHUPOKO IMPUMCHACMBIC B XUMHUU MO/JICJIbHBIC
NPEJCTAaBICHNUS — XMMUYECKUNA 3HAK (CHUMBOJI 3JI€MEHTa), XUMHUecKas (opMysia U ypaBHEHHE XUMHUUECKOM
pC€aknun — IIpU PCUHICHUH y‘~I66HO-HO3HaBaT€J'II)HI>IX 3aga4d, C y‘IéTOM 9THUX MOICIIBbHBIX HpeI[CTaBHeHI/Iﬁ
BBISIBIISATh U XapaKTE€PHU30BaTh CYLIECTBEHHBIE NMPU3HAKU HM3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHNYECKUX peaKHHﬁ, BBISABIIATD 06HII/I€ 3aKOHOMCPHOCTHU, MPUINHHO-CIICACTBECHHBIC CBA3U U ITPOTHBOPCUMA
B U3y4aeMbIX MPOIeccax U SIBICHUSX.

Ba3oBble uccienoBaTebcKue 1eiicTBUS:

YMEHHE HCII0JIb30BaTh IIOCTaBIEHHBIE BOIPOCH B KAUECTBE MHCTPYMEHTA MMO3HAHMS, @ TAKXKE B KAUeCTBE
OCHOBBI IJIs1 (bOpMI/IpOBaHI/ISI THUITIOTE3BI IO MPOBEPKE MPABUIIBHOCTHU BBICKA3bIBACMBIX CY)K}IGHI/II\/’I;

proOpeTeHre ONbITa 10 MIIAHUPOBAHUIO, OPTaHU3AIMY U MIPOBECHUIO YUEHUYECKUX IKCIIEPUMEHTOB,
yMeHHe HabI0aTh 3a X0A0M Ipoliecca, CaMOCTOSTENIbHO MPOTHO3UPOBAThH €r0 pe3ynbTat, GopMyIHpoBaTh
0000IIEHUsT W BBIBOJBI IO pe3yibTaTaM MPOBEIEHHOIO OINbITa, HMCCIEIOBAHUSA, COCTaBIATH OTYET O
MpoieTTaHHOM padoTe.

Pabora ¢ undopmanmeii:

yYMEHHE BBIOMpPATh, aHAIU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIMIO PA3IMYHBIX BUAOB U (hopm
NPEJCTABICHUS, IMOJIyYaeMyl0 M3 Pa3HbIX HMCTOYHHKOB (HAayYHO-TIOMYJIApHAs JIMTEpaTypa XHMHUYECKOTO
CoJiep’KaHusi, CIpaBOYHbIe MOCOOMs, pecypchl MHTepHeTa), KpUTHUECKHU OLIEHHWBATh NMPOTHUBOPEUHMBYIO U
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHE NPUMEHATh pa3IU4HbIE METOJAbl M 3ampochl MpU MOMCKE U 0TOOpe HHOpMALMU U
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX Ui BBINOJIHEHUS Y4YEOHBIX M IIO3HABATENbHBIX 3a/ad
OTpeAeNIEHHOTo THUIIA, TPHOOPETEHNE OMbITA B 00JIACTH HCIIOIb30BaHU NHPOPMAITMOHHO-KOMMYHHUKATUBHBIX
TGXHOHOFHﬁ, OBJIaACHUC KyHBTypOﬁ AKTUBHOI'O0 HUCIHOJIb30BAHUA  PA3JIMUYHBIX TTOUCKOBBIX CHUCTCM,



CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (GOpMYy MpeAcTaBieHUs HHDOpMAMM U WLIIOCTPUPOBATH
pelraeMble 3a1a91 HeCIOKHBIMU CXEMaMHU, THarpaMMaMu, ApyruMu popmamu rpaduKu ¥ iX KOMOUHAIIHSIMH,

YMEHHE HCIOJIb30BAaTh U aHAJIM3UPOBATH B Ipoliecce YUeOHOMl M MCCle0BATEIbCKON NesTeIbHOCTH
MH(OPMALIMI0O O BIUSHUM MPOMBIIUIEHHOCTH, CEJIBCKOTO XO3SHCTBA W TPAHCIOPTAa HA COCTOSIHHE
OKpY>Karolle MpUpPOHON Cpebl.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbI€e H1eiiCTBUS:

YMEHUS 33/1aBaTh BOIPOCHI (B X0/€ AMANOra M (M) AUCKYCCHH) 1O CYIIECTBY OOCYKIaeMOM TEMBI,
(bopMynMpOBaTh CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBIIIOJIHEHUS MPEAJIOKEHHOH 3a/1auu;

YMEHUSI MPEICTaBIATh IIOJIyYEHHBIE pE3YyJbTaThl I[103HABATEIbHOW JAESITEIBHOCTH B YCTHBIX U
IIMCbMEHHBIX TEKCTaX; JejaTh IPE3eHTALUI0 pe3yJbTaTOB BBIIOJHEHHUS XMMHUYECKOIO 3KCIEPUMEHTa
(;1rabopaTOpHOTrO OIBITa, Ta00PATOPHOIM pabOTHI MO UCCIEIOBAHNIO CBOWCTB BEILIECTB, YUEOHOTO MPOEKTA);

YMEHUs y4eOHOIrO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IIO3HABaTEIbHOW U
HCCIIEIOBATENbCKON JIEATENbHOCTH IIPU PEIICHUH BO3HMKAIOUIMX MpPOOJEM Ha OCHOBE yuéTa o0OLIuX
MHTEPECOB U COTJIaCOBAHUS MO3ULHUI (00CYX/1eHUs, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALMS
COBMECTHBIX JICHCTBUM, ONpeieieHue KPUTEPUEB IO OLICHKE KAUeCTBA BBIIIOJHEHHON pabOThI U IPyTHE).

PeryasitTuBHble yHHBepcaJibHbIe y4eOHble AelicTBUS:

YMEHHE CaMOCTOATEIBHO ONPENENATh LEIu  ACATEIbHOCTH, IUIAHUPOBaTh, OCYLIECTBIISTH,
KOHTPOJMPOBATh M MpPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JICATEIBHOCTh, BBHIOMpaTh Hambojee
3¢ deKTUBHBIE CIIOCOOB! pELIeHHUs Y4E€OHBIX M MO3HABATENbHBIX 33Ja4d, CAMOCTOSATEIBHO COCTABIATH WU
KOPPEKTUPOBATh IPEIJIOKEHHBIA JITOPUTM JIEHCTBUM IPU BBIIOJHEHUH 33JaHUA C y4ETOM IOJYy4ECHHMS
HOBBIX 3HaHMH 00 M3ydyaeMbIX 00BEKTaX — BEIECTBAX M PEAKLUAX, OLEHUBATh COOTBETCTBHE MOJIYYEHHOTO
pe3yibTaTa 3asiBJICHHOU LIEJIM, YMEHHE HCII0JIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIPE1JIaracMbl€ B YCIIOBUU
3aJlaHuM.

HNPEAMETHBIE PE3YJBTATHBI

B cocraBe npeaMeTHBIX pe3yabTaTOB MO OCBOCHHUIO 00S3aTEIBHOTO COJIEPKaHUS, YCTAHOBIEHHOTO JAaHHOM
denepanbHON paboueld MPOrpaMMOi, BBIIEISIOT: OCBOEHHBIE 00YJalOIIUMUCS HAay4HbIE 3HAHUS, YMEHHS U
CrocoObl JCUCTBUM, crenuduueckue isi TPEeIMEeTHONM o0yiacTh «XUMHUS», BHIBI JEATEIBHOCTH TIO
MOJIYYEHHUIO0 HOBOTO 3HAHUS, €T0 HHTEPIIPETALINU, TPE0OPa30BAHUIO ¥ TPUMEHEHHUIO B PA3INYHBIX YUEOHBIX U
HOBBIX CUTYyalHsIX.

K xoniy oOydenust B 8 kJjacce mpeIMeTHBIE PE3yJbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpa)kaTh
c(OPMHUPOBAHHOCTH Y O0yUAIOIINXCS YMEHHI:
pacKpbIBaTh CMBIC] OCHOBHBIX XMMHYECKHX MOHSATHI: aTOM, MOJIEKYJd, XUMUYECKUN JJIEMEHT, MPOCTOE
BEIIECTBO, CJOXHOE BEILECTBO, CMECh (OJHOPOAHAsT M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCUTENIbHAS
aTOMHasi W MOJIEKYJIsIpHash Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSpHAs Macca, MaccoBas JI0JIs
XUMHUYECKOTO DJJIEMEHTa B COCIUHEHWH, MOJSIPHBIH 00BEM, OKCHJ, KHCIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPHUIATEILHOCTD, CTENIEHh OKUCIICHUS, XUMHUECKas peaklus, KiaccuuKaius peakiuil: peakiuu
COCJIMHEHUS, PEAKIIUU PA3JIOKEHUS, PEaKIMU 3aMEeIleHHUs, peakluu OOMEeHa, 9K30- U JHIOTEPMHUYECKHE
peakmuu, TerioBoi 3G(HEeKT peakiuu, SApo aToMma, dJAESKTPOHHBIM CIIOM aToMa, aTOMHasi OpOUTalb, PanycC
aToMa, XUMHUYEeCKasl CBsA3b, OJIAPHAs U HETOJIsIpHAsi KOBAJIEHTHAs CBSI3b, MOHHAS CBSI3b, UOH, KATUOH, aHUOH,
pacTBoOp, MaccoBasi A0S BellecTBa (MPOIeHTHAasI KOHLIEHTPAlKsl) B PaCTBOPE;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUNA U MPUMEHSTh 3TU MOHATHS MPU OMKUCAHUU
BEILIECTB U UX IIPEBPAILCHHUI;
UCIOJIb30BAaTh XMMUYECKYI0 CHMBOJIMKY JJIsi COCTaBICHHS (DOpPMYJ BEIIECTB M ypaBHEHUH XUMHUYECKUX
pEeaKIunii;



OTIpe/IEIISATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COCAMHEHUSX, CTENIEHb OKUCIEHUS 3JIEMEHTOB B
OMHAPHBIX COCTUHEHUSX, IPUHAIICKHOCTD BEIIECTB K ONPEAeNEHHOMY KJIACCy COeIMHEHHI 10 (hopMysam,
BUJI XUMUYECKOU CBsI3U (KOBaJIEHTHAsI U HOHHAs) B HEOPTaHUYECKUX COSAUHEHUSIX;

packpeiBaTh cmbici [lepuoamueckoro 3akona JI. WM. MenpaeneeBa: JEMOHCTPUPOBATH TMOHUMAaHHUE
MIEPUOIUYECKON 3aBUCUMOCTH CBOWCTB XMMHYECKHMX 3JIEMEHTOB OT HX MojoxxkeHus B llepmoanueckoit
CUCTEME, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISPHOIO Y4YEHMUS,
3aKoHa ABOTaJipo;

OIMCHIBATh M XapaKTepu3oBaTh TaOnuuHyio ¢opmy lleproauueckoil CUCTEMBbl XMMUYECKHX 3JIEMEHTOB:
pa3nuyath MOHATHS «rJaBHas noarpynna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)», manbeie u
OoJbIIME TEPHOMABI, COOTHOCUTh O0O3HAYEHHUs, KOTOphle MMeroTcss B Tabnmue «lleproanueckas cucrema
xumuyeckux saemeHToB JI. M. MenneneeBa» ¢ 4YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XMMHAYECKHX 3JEMEHTOB (COCTaB W 3aps] sjpa, OOIee YHCIO 3JIEKTPOHOB M PpACIPEAEICHUE HX 10
AJEKTPOHHBIM CIIOSIM);

KJ1accu(UIIMPOBATh XUMHUECKUE SJIEMEHTBI, HEOPTaHUYECKHE BEIIECTBA, XUMHUUECKUE PEeaKuH (110 YUCITY
COCTaBY YYacTBYIOIMX B pEaKLUU BEUIECTB, MO TEIJIOBOMY 3 (deKTy);

XapaKTepu30BaTh (ONMUCHIBATh) OOIIME XUMHUECKUE CBOMCTBA BEHIECTB PA3JIMYHBIX KIACCOB, IMOATBEPKAAS
ONMCaHue NPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHHM COOTBETCTBYIOLIMX XUMHUECKUX PEAKIIHA;
IIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTHM OT HMX KadeCTBEHHOI'O COCTaBa, BO3MOKHOCTU
MPOTEKAHUS XUMUYECKUX NTPEBPAILICHUN B pa3JIMYHBIX YCIOBHSIX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MacCCOBYIO JOJIK0 XMMHUYECKOTO
aneMeHTa Mo (GopMylie COSAMHEHHUS, MAaCcCOBYIO JOJIO BELIECTBA B PAcTBOPE, MPOBOJUTH PacCUEThI IO
YPaBHEHUIO XUMUYECKOW PEAKIUY;

MIPUMEHSITh OCHOBHBIE OTIE€PAIK MBICIUTEIBHON JESTEIbHOCTH — aHAIN3 U CUHTE3, CpaBHEHHE, 0000111eHue,
CHCTEMaTH3alNI0, KIACCH(HUKAIINIO, BBISBJICHUE MPUUYNHHO-CIICACTBEHHBIX CBSI3EH — Ul M3y4ECHHUsSI CBOIMCTB
BEIIECTB M XMMHUYECKHX PEaKIUil, €CTeCTBEHHO-HAyUYHbIE METOJbI MO3HAHMs — HAOIIOJIEHUE, U3MEpPEHUE,
MOJICJIMPOBAHNE, IKCTIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN );

ClIeJIoBaTh MpaBUaM TOJB30BAHUS XUMHYECKOW TMOCYI0M M J1abopaTOpHBIM OOOPYJOBaHHEM, a TaKke
IpaBWiIaM OOpallleHUs] ¢ BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKUUSMHU MO BBINOJHEHUIO Ja0OPaTOPHBIX
XMMHUYECKHX OIBITOB IO IMOJYYEHHIO U COOMpAHHMIO ra3000pa3HbIX BeLIECTB (BOJOpPOJA U KHUCIOPOAa),
MIPUTOTOBJICHUIO PACTBOPOB C OINpENEIEHHONW MaccOBOM J0jiell pacTBOPEHHOIO BELIECTBA, IJIAHUPOBATH U
IIPOBOAUTH XUMHUYECKHE DKCIEPHUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOUYEH M KHUCIOT C MOMOIIBIO
MHIUKATOPOB (JakMyc, (heHosdraaert, METUIOPAHK U IPYTHe).

K koniy oOydenus B9 kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE MOJIKHBI OTpakaTh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIINUXCSA YMEHUH:
PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHUN: XUMAYECKUI 3JIEMEHT, aTOM, MOJIEKYJIA, NOH, KaTUOH,
AHHUOH, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPUIIATENIBHOCTh, CTENEHb
OKUCJICHUS, XUMUUYECKasl PEaKIusi, XUMUYIEeCKas CBs3b, TEIIIOBOM d3PHEKT peaKIuu, MOJb, MOJSIPHBIH 00BEM,
pacTBOp, SIEKTPOJIMTHI, HEIIEKTPOIUTHI, DJEKTPOJIUTHUECKAS JWCCOIMAINS, PEAKIMd HMOHHOTO OOMEHa,
KaTrajau3aTop, XHMHUYECKOE€ paBHOBecHe, oOOpaTHMble U HEOOpaTUMbIe pEaKIUHU, OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU, OKUCIUTEIh, BOCCTAHOBHUTENb, OKHCICHUE U BOCCTAHOBJIEHUE, AJUTOTPOMUSA,
aM(pOTepHOCTh, XUMHUYECKasl CBs3b (KOBAJICHTHAs, MOHHAs, METAJIMYecKas), KpUCTalIndeckass pemérka,
KOpPpO3HSI METAIIJIOB, CILJIaBbl, CKOPOCTh XUMUYECKOW PEAKIIUH, MPEIeNIbHO TonycTuMas kKoHmneHnTpauus [1IJIK
BEILIECTBA;
WIUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHH W MPUMEHSATh 3T MOHSATHS MPU ONMUCAHUHI
BEILIECTB U UX MPEBPALLCHUN;
WCIIOIh30BaTh XUMHUYECKYI0 CHMBOJHMKY JIJIi COCTABJICHHS (POPMYJ BEIIECTB U YPaBHEHUN XUMHYECKUX
peakuumii;
ONpPEACNSITh BAJEHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX D3JIEMEHTOB B COCAMHEHMSX Pa3JIMYHOTO
cocTaBa, MPUHAJICKHOCTD BEIIECTB K ONMPEAeIEHHOMY KJIacCcy COSTUHEHH Mo (opMyliaM, BUI XUMUIECKOU
CBsI3U (KOBAJICHTHAS, MOHHAS, METAINTHYECKAsI) B HEOPTAaHUICCKUX COCTMHEHMSIX, 3apsi] HOHA TI0O XUMHUYECKOM



dbopMyrie, XxapakTep Cpellbl B BOAHBIX PAcTBOpaX HEOPTraHUMYECKUX COCAMHEHUM, THI KPUCTALTHYECKON
pPEHETKH KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbica llepumonnueckoro 3akona [[. M. MenneneeBa M JE€MOHCTPUPOBATH €ro NOHMMAaHUE:
OMKCHIBATh M XapaKTepu3oBaTh TaOIMuHyr0 ¢opmy [leprmomudeckoid CUCTEMbl XMMHUYECKUX SJIEMEHTOB:
pa3nuyaTth MOHATHS «aBHas noarpymmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)», manbie u
00JIbIIINE TIEPHOABI, COOTHOCUTH 0003HAUCHUSI, KOTOPBIC UMEIOTCS B TIEPHOANYECKON TabIHIle, C YUCIOBBIMH
XapaKTepUCTHUKAMU CTPOCHHMSI aTOMOB XHMMHYECKHX D3JIEMEHTOB (COCTaB M 3apsj sAapa, oOIee 4Yucio
AJIEKTPOHOB M PACIIPEICTICHHUE UX 110 AJICKTPOHHBIM CIIOSIM ), 00BSCHATH 00IIHE 3aKOHOMEPHOCTH B H3MEHEHUH
CBOMCTB 3JIEMEHTOB M UX COCAMHEHUH B ITPEeeIax MAJIbIX IEPUOI0B U INIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS
HX aTOMOB;

KJIacCU(UIUPOBATH XUMHUECKHE FJIEMEHThI, HEOPraHWYECKUE BEIIECTBA, XUMUUECKHE peakluu (10 YUCITy U
COCTaBY YYaCTBYIOIINX B PEAKIUU BEIIECTB, IO TEIIOBOMY 3P (HEKTy, M0 U3MEHEHHIO CTETICHEW OKUCIICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOMIME W CHenUu(PUUECKHe XUMUYECKHUE CBOMCTBA MPOCTBIX U CIOXKHBIX
BEILIECTB, MOATBEPKAasi ONMHMCAHUE MPUMEPAMH MOJEKYISPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOLIUX
XMMHYECKUX PEAKIIUI;

COCTABJISITh YPABHEHMS DIIEKTPOJIUTUYECKOM JMCCOLMALMM KHUCIOT, IIEJIOYed U COJeH, IOJHbIE U
COKpalll€HHbIC YpaBHEHUS pEAKIM HOHHOr0 OOMEHa, YypaBHEHUS pEaKlMi, IOITBEPHKIAOIINX
CYILIECTBOBAHUE '€HETUYECKON CBSI3U MEXIY BEIIECTBAMU PA3JIMUHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUNA  MOCPEICTBOM  COCTABJICHUS
AIIEKTPOHHOTO OallaHca 3TUX PeaKlnid;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHUSI, BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX
MIPEBPAIICHUI B PA3JIMYHbBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBFHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJF0 XUMHUUYECKOTO
aneMeHTa Mo (opMylie COSAMHEHHUS, MAaCcCOBYIO JOJIO BELIECTBA B PAcTBOPE, MPOBOJUTH PacUEThl IO
YpaBHEHUIO XUMHUYECKOU PEaKIIHH;

coOMIoAaTh TpaBHUIa TONH30BAHUS XUMHYECKOW MOCYI0M W J1abopaTOpHBIM OOOpYyIOBaHHEM, a TaKkKe
MpaBujia OOpaIlleHUs C BEIIECTBAMH B COOTBETCTBHUU C WHCTPYKIMSMH IO BBITTOJHEHHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB IO MOJTYYSHHUIO U COOUPaHUIO Ta3000pa3HbIX BEIIECTB (AaMMHUAKa U YIIIEKHCIIOTO Trasa);

MPOBOJIUTh PEAKIUM, TOATBEPXKIAIONINE KaYyeCTBEHHBIH COCTAaB pa3JIMYHBIX BEIECTB: pPAaCO3HABATH
OTIBITHBIM MYTEM XJOPHJ-, OpOMHII-, HOOUA-, KapOoHaT-, pocdaT-, cunmkar-, cynbdar-, THIPOKCHU I-UOHBI,
KaTHOHBI aMMOHUS M MOHBI U3yYE€HHBIX METAJIOB, TPUCYTCTBYIONINE B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX
BEILIECTB;

MIPUMEHSATHh OCHOBHBIE OTIEPAlIUU MBICTUTEIHLHOM JIEATETbHOCTH — aHAJIN3 U CHHTE3, CpaBHEHHE, 00001IeHne,
CUCTEMATHU3alMIO, BBISBIICHUE NPUYMHHO-CIEICTBEHHBIX CBSI3€M — 11 M3Y4YEHHUsS CBOMCTB BEIIECTB U
XUMUYECKUX  PEaKIUid, EeCTECTBEHHO-HAy4YHbIE METO/Abl TO3HAHWS — HaOJIOJeHHEe, W3MEpEeHue,
MOJEIIMPOBAHUE, IKCIIEPUMEHT (pEasbHbIN U MBICIIEHHBIN ).

TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
Ne  HawmmenoBanwme pa3aenoB u TeM mporpaMmbl  KomuuecTBo  DJeKTpoHHBIE (IIUPPOBEIC)
/11 JacoB o0pa3oBaTeNbHbIC PECYPCHI
Bcero Kontponbensle [IpakTnueckune
paboThI paboTbI
Paznes 1. lleppoHavyaabHble XUMHYECKHE MOHATHS
1.1 Xumus — BakHas 001aCTh €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK
NPAKTHYECKOH IESITENbHOCTH YeT0OBeKa https://m.edsoo.ru/
7f41837c
1.2 BemrecTBa 1 XUMHUYECKUE PEAKIIUH 15 1 bubmuorexa [JOK
https://m.edsoo.ru/
7f41837c

HWroro no pazneny 20


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ne  HammenoBanue pa3znenoB u TeM nporpaMmMmel  KommuectBo  DnexkTpoHHbIe (1IM(POBLIC)

n/n 4acoB o0pa3oBaTeNbHbIE PECYPChI
Bcero Kontponbeusie [lpakTuyeckue
paboThI paboThI
Paznen 2. BaxkHeiilme npeacTaBuTe/IM HEOPraHU4eCKHX BellecTB
2.1 Boznyx. Kucnopoa. Ionsitue 06 okcupax 6 bubmumoreka [IOK
https://m.edsoo.ru/
7f41837c
2.2 Bopopoa.IlonsaTue o KUCIOTaX U COISIX 8 bubmumoreka [IOK
https://m.edsoo.ru/
7f41837c
2.3 Bopa. PactBopsl. [lonarue 06 ocHOBaHMSIX 3) 1 bubmumoreka [IOK
https://m.edsoo.ru/
7f41837c
2.4 OCHOBHBIE KJIaCChl HEOPTAHUIECKUX 11 1 bubnnorexa [JOK
COCIMHEHU I https://m.edsoo.ru/
7f41837c
Hroro mo pazneny 30 3

Paznen 3. [lepuoanyecknii 3axkon u Ilepuoauyeckasi cucreMa XUMHYECKHX
ajemeHToB JI. U. MenneneeBa. CTpoeHne aToM0OB. XUMHUYeCKasi CBSA3b.
OKHCINTEJIBbHO-BOCCTAHOBUTEJIbHbIE PeaKIIuH

3.1 Ilepuoanyeckuii 3aKOH U 7 bubnnorexka HOK
[Tepuoaudeckas cuctema https://m.edsoo.ru/7f41837c
XUMHUYECKUX djiemeHToB J[. 1.

Menpeneesa. CtpoeHue atoma

3.2 XuMHueckas CBS3b. 8 1 bu6nuoreka [IOK
OKHUCITUTENIEHO- https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIIbHBIE PEAKLIUU

Hroro no paszneny 15 bubnuoreka [JOK

https://m.edsoo0.ru/7f41837c

PesepBHOe Bpems 3 bu6mmoreka [JOK

https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB 68 4 5
[10 [TIPOT'PAMME

9 KJIACC

Ne  Hammenosanue KonnuecTBo yacos OnexktpoHHbIe (1H(POBbIE) 00pazoBaTEIbHbIE

I/l PAs/eNoB M TeM  Beero KonTponsusle [IpakTnueckue
IIPOrpaMMBbI paboThI paboThI

Pa3nen 1. BemecTBO 1 XMMHU4YeCKHE PeaKIUH

1.1 TloBTOpEeHHME U 5 1 bubnunoreka [IOK https://m.edsoo.ru/7f41a636

yri1yOneHre 3HaHUu |
OCHOBHBIX pa3/ieoB
Kypca 8 kiacca

1.2 OcHoBHBIE 4 bubmmoteka I{OK https://m.edsoo.ru/7f41a636

3aKOHOMEPHOCTH
XUMHNYCCKUX
peakuuii


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne  HaumeHoBaHue KonnuecTBo yacos OnexTpoHHbIe (1(poBHIE) 00pa3oBaTENbHBIC

/Il PAs3/eNoB M TeM  Beero Kontpoubsnslie [Ipaktuueckue pecypebl
HIpOrpaMMbL paboThI paboThI

1.3 DaexkTponuTHyeckas 8 1 1 bubmmoreka L{OK https://m.edsoo.ru/7f41a636
JIMCCOITHALINS.
XUMHYECKUE
peakiuu B
pacTBopax

Hroro no pazneny 17

Pazgen 2. HeMeTaJJILI M X CO€IHHEHUS

2.1 O6mas 4 1 bubmmoreka [{OK https://m.edsoo.ru/7f41a636
XapaKTepHUCTHKA
XHMHYECKUX
anemeHToB VIIA-
rpymnsl. ['ajgoreHs:

2.2 Oo6mas 6 bubaunoreka I{OK https://m.edsoo.ru/7f41a636
XapaKTEePUCTHKA
XUMHUYECKHX
sneMeHTOB VIA-
rpynisl. Cepa u eé
COCIMHCHUS

2.3 O6mas 7 1 bubmmotreka L{OK https://m.edsoo.ru/7f41a636
XapaKTepUCTHKA
XUMHNYCCKUX
31eMeHTOB VA-
rpymnmsl. A30T,
dochop u ux
COCIUHCHU A
2.4 O6mas 8 1 2 bubmmoreka I{OK https://m.edsoo.ru/7f41a636
XapaKTepUCTHKA
XUMHNYCCKHUX
snemeHToB [VA-
IPYIIBL. YTIEpOa 1
KPEMHHN U UX

COCTMHEHUS

Hroro mo pazneny 25

Pa3zgea 3. Metasuiibl M1 MX COeAMHEHUS

3.1 OOGue cBoiicTBa 4 bub6nuoreka IIOK https://m.edsoo.ru/7f41a636
METaJIOB

3.2 Baxueiimue 16 1 2 bubmmoteka I{OK https://m.edsoo.ru/7f41a636
METaJUTBI U UX
COCTMHEHUS

Hroro no pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemecrBa u 3 bubaunorexa I{OK https://m.edsoo.ru/7f41a636
MaTepHasIbl B )KU3HU
YesoBeKa

Wroro no pazneny 3


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne  HaumeHoBaHue KonnuecTBo yacos OnexTpoHHbIe (1(poBHIE) 00pa3oBaTENbHBIC

/Il PAs3/eNoB M TeM  Beero Kontpoubsnslie [Ipaktuueckue pecypebl
HIpOrpaMMbL paboThI paboThI

PesepBHOE Bpems 3 bubmmoreka L{OK https://m.edsoo.ru/7f41a636
OBILEE 68 4 7

KOJIMYECTBO

YACOBIIO

[MPOTPAMME
MNOYPOYHOE IIJIAHUPOBAHHUE
8 KVIACC

No Tema ypoka KonnuectBo yacoB Hara DIeKTpOHHBIE U POBBIC
/1 Beero Kourpoun ITpaxt H3Y4CHHS o0pa3oBaTeNnbHBIC PECYPCHI

BHBIC  HYECK
paboTel  uWe

10

11

12

13

14

IIpenqmer xumuu. Ponb XUMUU B KU3HA
yejioBeka. Tejia U BemecTna

Ilonstue o MCTOJaXx IIO3HAHHUA B
XUMHNHU

[Ipaktuueckas padora Ne 1 «IIpaBuna
paboThl B 1abopaTopuu U MPUEMBI
oOpareHus ¢ 1abopaTopHbIM
000pyTI0BaHUEM

Yuctele BenrecTBa U cMecr. CriocoOnl
pas3aeneHus cmecen

[IpakTuueckas pabora Ne 2
«Paznenenue cmeceili (Ha mpumepe
OUYHCTKH MTOBApEHHOM CONM)»

ATOMBI 1 MOJIEKYJTBI

XUMHUYECKHUE IIIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB

[IpocTsle 1 CIOKHBIE BEMIECTBA
ATOMHO-MOJIEKYJISIPHOE YUEHUE

3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB.
Xumnueckas popmyna. BaneHTHOCT
aTOMOB XMMHMYECKHUX JIEMEHTOB

OTtHOocuUTEIBLHAA aTOMHAas Macca.
OTHOCUTENbHAs MOJIEKYJISIpHAsl Macca

MaccoBas 107151 XUMHYECKOTI0
9JIECMCHTA B COCIMHCHNHN

KomnuectBo Bemectsa. Moub.
Momnspaas macca

(DI/IBI/I‘IGCKI/IG N XUMHWUYCCKUC ABJICHH.
XuMu4ecKas peakius

pabort
BI

bubmuorexa [JOK
https://m.edsoo.ru/ff0d210c

bubnnoreka IIOK
https://m.edsoo.ru/ff0d227e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d23dc

bubmmoteka [IOK
https://m.edsoo.ru/ff0d26ca

bubmmoteka [IOK
https://m.edsoo.ru/ff0d28c8

bubmmoteka [IOK
https://m.edsoo.ru/ff0d2a6¢c

bubmmorexa [JOK
https://m.edsoo.ru/ff0d2be8
bubmmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢
bubmuorexa [JOK
https://m.edsoo.ru/ff0d2d50

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae

but6mmoreka [IOK
https://m.edsoo.ru/ff0d323c
bu6nuoreka [IOK
https://m.edsoo.ru/ff0d350c
but6mmoreka [IOK
https://m.edsoo.ru/ff0d5230

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0d37fa


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

Ne Tema ypoxka KonnuecTBo yacos Hara DJEeKTpOHHBIEC IU(PPOBBIE
n/n Beero Konrpou ITpaxr A3Y4eHHs o0pazoBaTeNbHBIC PECYPCHI
BHBIC  HMYECK
paboTbel  ue
pabort
BI

15 IlpusHaku U ycaoBUs NPOTEKAHUS bubmmoreka [IOK
XUMHYECKUX PEaKIUii https://m.edsoo.ru/ff0d3al6

16 3akoH coXpaHEHHS MacChl BEIIECTB. bubmuorexa [JOK
XUMHUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88

17 BrrunciieHus KOJIWYECTBA, MACCHI bu6nuoreka [IOK
BEIIIECTBA [0 YPABHEHUSAM https://m.edsoo.ru/ff0d5708
XAMHYECKUX PEaKIUn

18 Kiraccugukammsi XAMUIECKUX PEAKITHIA bubnuorexa [HOK
(CoeTMHEHUS, PA3JIOKCHHUS, https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)

19 M. B. JIoMOHOCOB — yu&HBIii- bubmmnorexa LIOK
sHIMKIIoneauct. O0o0IeHNEe U https://m.edsoo.ru/ff0d40c4
crucTemMaTu3auurs 3HaHUI

20 KonTtponbHast padora Nel o teme bubnmnorexka HOK
«BelecTBa 1 XUMHYCSCKUE PEAKIIMI https://m.edsoo.ru/ff0d4290

21 Bo3znyx — cmech rasos. CoctaB bubnuoreka [JOK
BO3ayxa. Kucmopog — sneMeHT u https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H

22 ®duznuecKue U XUMHYECKHE CBOMCTBA bu6nuoreka [IOK
KHCIIOpOo/Ia (pPEaKIuy OKUCIICHUS, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax

23 CnocoObl OTy4YeHHs KUCIOpoa B bubnmnoreka [JOK
7a00paTOPUU U MPOMBIIILIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa

24 TennoBo# 3¢pPeKT XuMUIeCcKoi bubnuoreka [JOK
peaKIiu, IOHATHE O https://m.edsoo.ru/ff0d4790
TEPMOXMMHYECKOM ypaBHEHUH, IK30-

U DHJIOTCPMUICCKUX PEAKITUSIX

25 TomnmBo (HeTh, YTOJIb U METaH). bu6muoreka [JOK
3arpsi3HeHUE BO3/1yXa, CIIOCOOBI €T0 https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAITICHHS

26 Tlpaktuueckas pabora Ne 3 mo Teme 1 bubmuoreka [JOK

27

28

29

30

«[Tomyuenue u cobupanue KUCIOPOAa,
W3Y4YEHHUE €r0 CBOMCTBY»

Bonmopon — anemeHT u mpocToe
BeniecTBo. Haxoxxenue B npupoe

dusnyeckre 1 XMMHYECKHE CBOMCTBA
BoZOpoa. [Ipumenenne Bogopona

TloHaTHE O KHCIIOTAX MU COIIX

CriocoObI nostyueHust BOA0pOia B
nabopaTopuu

https://m.edsoo.ru/ff0d4ae2

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0
bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0


https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

Ne Tema ypoxka KonnuecTBo yacos Hara DJEeKTpOHHBIEC IU(PPOBBIE
n/n Beero Konrpou ITpaxr A3Y4eHHs o0pazoBaTeNbHBIC PECYPCHI
BHBIC  HMYECK
paboTbel  ue
pabort
BI
31 IIpaxTtuueckas padota Ne 4 o reme 1 bubmmoreka [IOK
«[Tomyuenue u cobupanue BOI0pO/Ia, https://m.edsoo.ru/ff0d4f42
M3yYEHHUE ETO CBOMCTB)»
32 MoumnsipHblii 00bEM ra3oB. 3aK0H bubmmoreka [IOK
ABorapo https://m.edsoo.ru/ff0d542e
33 Beruncnenus o0béMa, KOJIMYECTBA bu6nmoreka [IOK
BEILIECTBA ra3a 1o ero U3BeCTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIK 00BbEMY
34 Beruucienus o0bEMOB ra3oB 110 bubmuorexa [JOK
YPaBHEHHIO PEaKIMK Ha OCHOBE 3aKOHA https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 dusnueckrue ¥ XUMHUYCCKHE CBOMCTBA bubmuorexa [JOK
BO/JIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [ToHsTHEe 00 bubnuorexa [JOK
UHIHKAaTOpax https://m.edsoo.ru/ff0d59e2
37 Boja xak pacTBOpUTEIb. bubnmnoreka HOK
HacplteHHbIe ¥ HEHACHIIIICHHBIC https://m.edsoo.ru/ff0d5b40
pacTBOpbl. MaccoBas 0715 BEIIEeCTBA B
pactBope
38 Tlpaktuueckas pabora Ne 5 mo Teme 1 bubmmoreka [JOK

39

40

41

42

43

44

45

46

«IIpuroroiieHne pacTBOpOB C
ONpeeNEHHON MacCOBOU J10JIeH
pPacTBOPEHHOIO BELIECTBAY

KonTtponbHas padota Ne2 o reme
«Kucnopoa. Bogopoxn. Boga»

Oxkcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

[Tomydyenue 1 XuMHUECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHUJIOB

OcHoBaHHsI: COCTaB, KiaccuuKarus,
HOMEHKJIaTypa

[Tonydyenue 1 XuMHYECKHE CBOMCTBA
OCHOBaHMI

Kucnotsl: cocras, kinaccuduxarmus,
HOMEHKJIaTypa

[Tonydyenue 1 XuMHYECKHE CBOMCTBA
KHCJIOT

Conu (cpenHue): HOMEHKIIATYpA,
CIOCOOBI MOJTYYCHUSI, XHMUYECKHE
CBOICTBA

https://m.edsoo.ru/ff0d5eba

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d6342
bubmmoteka [IOK
https://m.edsoo.ru/ff0d664e

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d67ca
but6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca
bu6nuoreka [IOK
https://m.edsoo.ru/ffOdfee2
but6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bubnmoreka [JOK
https://m.edsoo.ru/00ad9474


https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

Ne Tema ypoxka KonnuecTBo yacos Hara DJEeKTpOHHBIEC IU(PPOBBIE
n/m Beero Kourpon ITpaxr H3Y4CHHS o0pa3oBaTeNnbHbIE PECYPCHI
bHbIE  HMYECK
paboTbel  ue
pabort
Bl
47 TIpaktuaeckas padborta Ne 6. Pemenue 1 bubnmoreka [JOK

AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COCTUHEHUI))

https://m.edsoo.ru/00ad9b7c

48 T'enermyeckas CBSI3b MEXKIy KilaccaMu bu6nmoreka [IOK
HEOPraHUYECKUX COSTMHCHUI https://m.edsoo.ru/00ad9a50
49 O0o00I1IeHHE U CHCTEMAaTH3aIUs bubnuorexa [JOK
3HaHU https://m.edsoo.ru/00ad9cb?2
50 Kontponbnas padora Ne3 mo teme bubnmnoreka HOK

51

52

"OCHOBHBIE KJIacChl HEOPTaHUYECKUX
coeMHeHui"

HepBLIe ITOIIBITKH KJ'IaCCI/I(bI/IKaI_[I/II/I
XHMHYCECKHX 3eMEHTOB. IloHsaTHE O
Irpyniax CXOAHbIX 3JIEMCHTOB

[lepronnueckuii 3aKOH U
Ilepronnueckas cucTeMa XUMHUYECKHUX
sneMenToB . 1. MenneneeBa

https://m.edsoo.ru/00ad9ela

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ffa

bubmuorexa [JOK
https://m.edsoo.ru/00ada52c

53 Ilepuoapl, TPyMIbL, TOATPYIIIBI bubnmnoreka [JOK
https://m.edsoo.ru/00ada52c

54 Ctpoenue atomoB. CoCTaB aTOMHBIX bubmuotexa [JOK
snep. M3oTorbl https://m.edsoo.ru/00ada342

55 CrpoeHue 3MeKTPOHHBIX 000JI0UeK bubnmnoreka [JOK

56

57

aTOMOB 3JIeMeHTOB [lepnonnueckoi
cuctemsl /. 1. MeHaeneeBa

XapakTeprucTUKa XUMUYECKOTO
3JIEMEHTA MO €r0 MOJIOKEHUIO B
[Iepuonnueckon cucreme /1. U.
Menneneena

3nauenue [lepronnyueckoro 3akoHa
JUISL pa3BUTHSI HAYKH U IPAKTUKU. J1.
N. MenneneeB — y4€HbIH, IEAaror u
rpaKTaHUH

https://m.edsoo.ru/00ada6bc

bubmmorexa [JOK
https://m.edsoo.ru/00ada824

but6mmoreka [IOK
https://m.edsoo.ru/00ada96e

58 DneKTpoOoTpHULIATENIEHOCTh aTOMOB bubmmoreka LJOK
XUMHYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8

59 HoHHas XMMHYECKas CBS3b bubnuotexa [JOK
https://m.edsoo.ru/00adac34

60 KoBanenTHas moysipHas XMMU4ecKas bubmuoreka LJOK
CBSI3b https://m.edsoo.ru/00adaab8

61 KoBaseHTHast HEMOJSPHAS XUMHUECKAs bubmuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9

62 CreneHb OKUCICHHS bubmuorexa [JOK

https://m.edsoo.ru/00adae28


https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

Tema ypoxka
n/n

63

OKHCIUTEbHO-BOCCTAHOBUTEIHHBIC
peaxkuu

64 OxwuciauTeny U BOCCTAaHOBUTEIN

65 KontponwsHas padora Ned o teme
«Ctpoenue atoma. XuMHYECKas

CBA3b»

66 PesepBHBI ypok. O000mEHUE U

cucTeMaTu3anus 3HaHui

67 PesepBHbliii ypok. O0001IEHUE U

cUCTeEMAaTH3al U 3HAaHUN

68 PesepBHbIi ypok. O000mEeHUE 1

cucTeMaTu3anus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

9 KJIACC

Ne
n/m

Tema ypoka

KonuuectBo uacos
Bcero Kontpos Ipakr U3y1CHNA

68

1 TIlepuoanueckuii 3akoH. [leproauueckas

CHUCTEMa XMMHYECKuX aieMeHToB JI. H.
Menneneesa

2 3aKOHOMepHOCTI/I B U3MEHEHHUM CBOMCTB

XUMHYCCKUX BJICMCHTOB IMEPBBIX TpéX

HepUOJIOB

3 Kraccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

4 Buabl XUMAUYECKOU CBSI3U U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

5 KontponbsHnas padota Nel no teme

«IloBTOpenue u yriayOiaeHrne 3SHaHUI
OCHOBHBIX pa3/IeJioB Kypca 8 Kiacca

6 Kiaccupukanus XuMHUUECKUX peakiui mo

Pa3sIMYHBIM IIpHU3HaAKaM

7 TloHATHE O CKOPOCTH XUMHUYECKON
peakuuu. IIoHATHE O TOMOTEHHBIX U
TeTEPOreHHBIX PEaKLMIX

Jara

bHBIC
paboThI

HYECK
ue
pabort
BI

DJEeKTpOHHBIEC IU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

bu6nuoreka [IOK
https://m.edsoo.ru/00adb076

bu6nmoreka [IOK
https://m.edsoo.ru/00adb076

1 bu6nuoreka [IOK
https://m.edsoo.ru/00adb486

bubnnoreka IIOK
https://m.edsoo.ru/00adb33c

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ch?2

bubnnoreka IIOK
https://m.edsoo.ru/ff0d61c6

KonunuectBo yacoB ara

Bcero Kontponbabie [TpakTn H3Y4CHUA
paboTel  dYeckue
paboThI

DNEeKTpOHHBIE
QpoBbIe
oOpa3oBarenbHbIE
pecypcs

bu6mmoreka [JOK
https://m.edsoo.ru/00a
db59e

bu6mmoreka [JOK
https://m.edsoo.ru/00a
db6b6

bu6mmoreka [JOK
https://m.edsoo.ru/00a
db7e2

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dbac6

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dbcb0

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dbe9a


https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

10

11

12

13

14

15

16

17

18

19

20

21

Tema ypoka

[IoHATHE 0 XMMUYECKOM PaBHOBECHH.
@DakTOopHl, BAUAIOIUE HA CKOPOCTh
XUMUYECKOU PEAKLUU U ITOJIOKEHUE
XUMHYECKOTO PABHOBECHUS

OKHUCIUTEIIEHO-BOCCTAHOBUTEIIEHBIC
peakiuu

Teopus 351€KTPONUTHYECKOHN TUCCOLMALINY.
CunpHbI€ U cl1a0bl€ AIEKTPOJIUTHI

Honnsbie ypaBHEHUS peakiuii

XUMUYECKUE CBOWCTBA KUCIIOT U
OCHOBaHUH B CBETE MPEACTaBICHUHN 00
ANEKTPONUTUYECKON TUCCOIIUAITUI

XUMHUYECKUE CBOICTBA COJIel B CBETE
IPEJICTaBICHUN 00 IEKTPOIIUTUYECKOU
JMCCOLIMALIUU

[TonsTue o ruaponuse conen

O000111eHrE U cCUCTEMAaTU3ALNS 3HAHUI

[IpakTruueckas padora Ne 1. «Pemenue
SKCIIEPUMEHTAIIBHBIX 3a7au»

KonTtponbHas padota Ne2 o reme
«DNEKTPOIINTUYECKAS JUCCOLIUALIMSL.
XVMMHYECKUE PEAKIIMU B PACTBOPAX)»

OO01mas xapakTepuCcTHKa TaJIOT€HOB.
XUMHYECKUE CBOMCTBA HA MPUMEPE XJIOpa

Xnoposogopoa. CosisiHast KUCIOTA,
XMMHYECKHUE CBOMCTBA, MOJyYeHUE,
MIPUMEHEHUE

[IpaxkTuueckas padora Ne 2 o reme
«[lony4yeHue coNTHON KUCIOTHI, U3y4YEHUE
€€ CBOMCTB»

Boruncnenus mo ypaBHEHUSIM XUMHUYECKUX
peaKIuii, €ClIM OJTMH M3 PEarcHTOB JIaH B
U30BITKE

KomuuectBo yacoB
Bcero Kontposnbhbie [Tpaktu H3YICHUA

YecKHe
paboThI

DNEeKTPOHHBIE
udpoBbie
o0Opa3oBaTeNbHbIC

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/00a
dc28c

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dcade

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dcd68

bubmuorexa [JOK
https://m.edsoo.ru/00a
dd448

bubmuorexa [JOK
https://m.edsoo.ru/00a
dd5d8

bubmuorexa [JOK
https://m.edsoo.ru/00a
dd8b2

bu6mmoreka [JOK
https://m.edsoo.ru/00a
ddod4

bu6mmoreka [JOK
https://m.edsoo.ru/00a
ddd12

bu6mmoreka [JOK
https://m.edsoo.ru/00a
ddbfa

bu6mmoreka [JOK
https://m.edsoo.ru/00a
ddecO

bu6mmoreka [JOK
https://m.edsoo.ru/00a
ddfe2

bu6mmoreka [JOK
https://m.edsoo.ru/00a
del04

bu6mmoreka [JOK
https://m.edsoo.ru/00a
de348

bu6mmoreka [JOK
https://m.edsoo.ru/00a
de488


https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

Ne Tema ypoka
n/n

22 OOmast xapaKTepuCTUKa JieMeHTOB VIA-
TPYIIIBI

23 AnnotponHble MOAU(UKALIUU CEPHI.
Haxoxnenue cepbl U €€ COeJMHEHUH B
npupoae. XMMUYECKHUE CBOMCTBA CEPBI

24 CepoBojmopos, cTpoeHue, Pu3ndecKue u
XMMHYECKUE CBOWCTBA

25 Oxcuasl cepol. CepHast KHCIIOTA,
(du3nyeckre 1 XMMUYECKHE CBOIMCTBA,
[IPUMEHECHUE

26 XUMHUYECKHE PEaKIINH, JIeXKAIIIEe B OCHOBE
IPOMBIIIJICHHOTO CII0C00a NOIy4YeHUs
CEpPHOM KUCIOThL. XUMUYECKOE
3arps3HEHUE OKPYXKaroIlel cpeibl
COETMHEHUSIMU CEPBI

27 BpruucieHue MaccOBOU JOJU BBIXOIA
MPOJIYKTa PeaKkLUu

28 OOmmast XxapaKTepUCTHUKA MIEMEHTOB VA-
rpymnibl. A30T, pacCpOCTpaHEHHUE B
npupojie, GU3NYECKUEe 1 XUMUYECKHE
CBOMCTBa

29 AmMHak, ero pu3n4ecKue 1 XMMUYECKHe
CBOWCTBA, MTOJTy4YEHHE U TIPUMEHEHNE

30 IIpaxTtuueckas padora Ne 3 o teme
«IlTonmydyeHne amMmmuaka, U3y4eHue ero
CBOMCTB»

31 AB3oTHas KuCIOTa, € pusnueckue u
XUMUYECKHE CBOWCTBA

32 Hcnonb3oBaHHE HUTPATOB U COJICH
aMMOHWUS B KQU€CTBE MUHEPAITBHBIX
ynoopenuit. XuMuueckoe 3arpsisHeHHe
OKPY’KaroIlle! cpebl COEAMHEHUSIMHA a30Ta

33 ®dochop. Oxeun pochopa (V) u
docdopnas kucnota, pusndeckue u
XMMHYECKHUE CBOMCTBA, MOJyYeHUE

34 Hcnons3oBanue Gocharor B kayecTBe
MUHEPATBHBIX YA0OpEeHUiA. 3arpsi3HeHNe
MIPUPOTHON cpensl pochaTamu

KoanuectBo yacoB

Bcero Kontposnbhbie [Tpaktu H3YICHUA

paboThI

YecKHe
paboThI

JlaTa

DNEeKTPOHHBIE
udpoBbie
o0Opa3oBaTeNbHbIC

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/00a
de64a

bubmuoreka [JOK
https://m.edsoo.ru/00a
de64a

bubmuoreka [JOK
https://m.edsoo.ru/00a
de802

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dea28

bu6mmorexa [IOK
https://m.edsoo.ru/00a
dec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dec8a

bu6mmoreka [IOK

https://m.edsoo.ru/00a
deeab

bu6mmoreka [JOK
https://m.edsoo.ru/00a
df004

bu6mmoreka [JOK
https://m.edsoo.ru/00a
df180

bu6mmoreka [JOK
https://m.edsoo.ru/00a
df306

bu6mmoreka [JOK

https://m.edsoo.ru/00a
df518

bu6mmorexa [IOK
https://m.edsoo.ru/00a
df68a

bu6mmorexa [IOK
https://m.edsoo.ru/00a
dfc20


https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20

1/

35

36

37

38

39

40

41

42

43

44

45

46

47

Tema ypoka

VYriepoa, pacpocTpaHeHHe B IIPUPO/IE,
(du3nvecKue 1 XUMUYECKHE CBOKWCTBA

Oxcupsl yraepoaa, ux Gpusndeckue u
XUMHYECKHE CBOMCTBA. DKOJIOTHIECKUE
POOJIEMBI, CBSI3aHHBIE C OKCHJIOM
yraepona (IV)

VYronbHas KHCIOTa U €€ COJn

[IpakTuyeckas padora Ne 4 mo Teme
"ITosrydyeHune yrieKucioro rasa.
KauectBeHHnas peakius Ha kKapOoHAT-HOH"

HepBOHa‘-IaJ'IBHbIe MOHATHS 00
OpTraHN4YCCKUX BCIICCTBAX KAK O
COCAUHCHUAX YTJICpOda

Kpemuuii u ero coequHeHus

[IpakTuueckas padora Ne 5. Pemenue
SKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Baxxneiinine HemMeTalbl U UX
COCIUHCHHUS

KonTposabnas padora Ne3 no teme
«BaxHelIne HeMeTaJIbl U UX
COCTUHEHUS)

OO61as xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB. MeTananuecKkas
CBSI3b M METAJLTMYECKAs! KPUCTAILTHYECKAs

pemérka. PuU3nvecKue CBOMCTBA METAJUIOB

XHUMHUYECKHEe CBOMCTBA METAIJIOB.
DIEKTPOXUMUYECKUH Pl HAIPSKEHUN
METaJIIOB

O6111e cnocoObl MOTYyYEHHUsI METAJLIOB.
CrutaBbl. BeranciieHns o ypaBHEHUSAM
XUMHYECKHUX PEAKIMM, ECIIN OJIUH U3
pEareHToB COAEPKUT MPUMECH

Ilonstue o KOppO31WH MECTAJIJIOB

[llenounbie MeTATIBI

KomnuaecTBo yacoB [ara

Bcero Kontposnbhbie [Tpaktu H3YICHUA
paboThI YeCKHe
paboThI

DNEeKTPOHHBIE
udpoBbie
o0Opa3oBaTeNbHbIC

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/00a
dfd9c

bubmuoreka [JOK

https://m.edsoo.ru/00a
dfebe

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e006¢c

bubmuorexa [JOK
https://m.edsoo.ru/00a
e027e

bubmuorexa [JOK
https://m.edsoo.ru/00a
e054e

bubmuorexa [JOK
https://m.edsoo.ru/00a
e080a

bu6mmoreka [JOK
https://m.edsoo.ru/00a
e0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e0el8

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e103e

bu6mmoreka [JOK
https://m.edsoo.ru/00a
el156

bu6mmoreka [JOK
https://m.edsoo.ru/00a
el156

bu6mmorexa [IOK
https://m.edsoo.ru/00a
el1278

bu6mmorexa [IOK
https://m.edsoo.ru/00a
eldb2


https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

1/
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S7

58
59

60

61
62

63

Tema ypoka

OKCI/II[BI U TUAPOKCUABI HATPUA U KAJIUA

[Ienouno3eMeIbHBIE METAILIB — KAJIbIUN U
Maraui

Baxxneiinie coeTMHEHUS KaJIbLIIUI

O0001IEHHE U CUCTEMATU3ALIUS 3HAHUM

JKECTKOCTEL BOABI U CIIOCOOBI €6
yCTpaHEHUS

[IpakTuueckas padora Ne 6 o Teme
"KECTKOCTL BOABI 1 METOMEI €8
ycTpaHeHus"

AJTIOMUHAA

AMpoTepHbIe CBOMCTBA OKCHIA U
TUIPOKCHUIA

Kemeso

Oxcuppl, runpokcuabl v conu xenesa (1) u
xenesa (I10)

O0001IEHNE U cUCTEMATHU3allNs 3HAHWI

[IpakTuueckas padbora Ne 7. Pemenue
JKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«BaxHeuIlne MeTajuIbl 1 UX COEIUHEHUSI»

BBI'—II/ICJ'IeHI/Iﬂ 10 ypaBHeHI/ISIM XUMHNYCCKHUX
peaKIuii, eCIu OJJUH U3 PEareHTOB JIaH B
I/136I)ITKG NIIn CO)Iep)KI/IT HpI/IMeCI/I.
BrrunciieHrs MaccoBOM OIM BRIXOIA
MPOYKTA PEAKITUU

O0001IeHne U cUCTEMaTU3aINS 3HAHUI

KonTposabHnas pabora Ne4 no teme
«BaxkHelme MeTaibl U UX COSIUHEHUSD)

BemecrBa u MaTcpHraJibl B IMOBCEIHEBHOM
JKHM3HH 4YCJIOBCKaA

KomuuectBo yacos
Bcero Kontposnbhbie [Tpaktu H3YICHUA

YecKHe
paboThI

DNEeKTPOHHBIE
udpoBbie
o0Opa3oBaTeNbHbIC

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/00a
eldb2

bubmuoreka [JOK
https://m.edsoo.ru/00a
e15e8

bubmuoreka [JOK
https://m.edsoo.ru/00a
el15e8

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e1886

bu6mmoreka [IOK
https://m.edsoo.ru/00a
elae8

bu6mmoreka [IOK
https://m.edsoo.ru/00a
elc64

bu6mmorexa [IOK
https://m.edsoo.ru/00a
elc64

bu6mmoreka [IOK
https://m.edsoo.ru/00a
el1d86

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e35e6

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e3de8

bu6mmorexa [IOK
https://m.edsoo.ru/00a
el1750

bu6mmoreka [JOK
https://m.edsoo.ru/00a
e3f50


https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

Ne Tema ypoka KonuuecTBo yacos [Hara DNEeKTPOHHBIE

n/m Bcero Kontposbhbie [Tpakru H3YICHUA uQpoBbIe
paboTbl  YeCKHe 00pa3oBaTeIbHbIC
paboThI pecypeel
64 Xumuueckoe 3arpsi3HEHUE OKPY>KaoLIeH 1 bubmumoreka [IOK
cpebl https://m.edsoo.ru/00a
e4270
65 Posb XUMHUM B PEIICHUH YKOJIOTHYECKUX 1 bubmumoreka [IOK
pooJeM https://m.edsoo.ru/00a
e4270
66 PesepHbIii ypok. O000IICHHE U 1 bubnmoreka [JOK
CHCTEMaTH3alKs 3HAHHUIA https://m.edsoo.ru/00a
e0dOa
67 PesepubIil ypok. O000IICHHE U 1 bubmmoreka [JOK
CHUCTEeMAaTH3alMsl 3HAHHMA https://m.edsoo.ru/00a
db33c
68 Pesepublil ypok. O000IICHHE U 1 bubmmoreka [JOK
CHUCTEMAaTH3alMsl 3HAHHMA https://m.edsoo.ru/00a
d9ch2
OBLIEE KOJIMYECTBO YACOB 10 68 4 7
[MTPOI'PAMME

MPOBEPSEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KIIACC
Kox . .
T IIpoBepsiemble MpeIMeTHbIE pPe3yJbTAThl 0CBOCHHS OCHOBHOI 00pa30BaTeILHOM
AT NMPOrpaMMbI OCHOBHOT'0 00111ero 00pa3oBaHus
1 Ilo teme: «IlepBoHavaIbHbIE XUMHUYECKUE TOHSITUS
PacCKpbIBaTb CMBICII OCHOBHBIX XWUMUYECKUX TOHSTUHN: aToM, MOJICKYJIa, XHUMHYCCKHUI OJICMCHT,
MPOCTOE BEILECTBO, CI0XXKHOE BELIECTBO, CMeCh (OAHOPOAHAS M HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHTEJIbHAs aTOMHAs U MOJIEKYJIsIpHAas Macca, KOJIMYEeCTBO BELECTBA, MOJIb, MOJISIpHAs Macca,
11 MaccoBast JOJIsI XUMUYIECKOTO JIEMEHTA B COSANHEHNH, MOJIIPHBIA 00BEM, XUMHYCCKasT PEaKIIHs,
Kiaccu(uKamus peakiyii: peakui COSAUHEHUS, PEaKIK Pa3jIOKCHHs, PEaKIUU 3aMCIICHUS,
peaknuu OOMEHa, 3K30- M JHIOTEPMHUYCCKHE PEaKIUH, TEIoBoil 3ddekr peakuum, pactsop,
MaccoBas J0JIs BenlecTBa (MPOLeHTHAst KOHIIEHTPalKs) B pacTBOPE
12 WIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHATUM M IPUMEHSTH 3TU MOHATUS IIPU
' OMMCAaHUU BEUIECTB U UX NpEeBpalleHHUH



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

Kox

IIpoBepsieMble npeqMeTHBIE pe3yJabTaThl 0CBOEHHS OCHOBHOMH 00pa3oBaTeIbHOM

NpoBepsEMoro NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHuUsI
pe3yabTarta
13 HCIIOJIF30BATh XUMUYECKYIO0 CUMBOJIMKY JUUISI COCTABJICHUS ()OPMYJT BEIIECTB M YPAaBHCHUH XUMH-
' YECKHX peaKiuii
14 PacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHUS MAaCChI BELIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKY-
' JIIPHOTO Y4€HUsl, 3aKOHa ABOTaapo
1.5 OTIPENIENSITh BAICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COETMHEHHUIX
16 KJIACCU(PHUIUPOBATh XUMHUICCKUE PEAKIUM (110 YHCITY U COCTaBYy yYacCTBYIONIUX B PEAKIHH Be-
' MIECTB, 10 TEIIIOBOMY P QEKTY)
1.7 BBEIYHCIISITH OTHOCHTENBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB
1.8 BBIUMCIIATH MAaCCOBYIO JIOJO XUMHUYECKOTO 3JIEMEHTa 10 (JOPMYJie COCTUHEHHUS,
1.9 BBIYHCIIATH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MIPUMEHSTh €CTECTBEHHOHAYYHBIE METObI TO3HAHUA — HAOJI0ICHNE, U3MEPEHHUE, MOACTUPOBAHHE,
' IKCIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN)
2 [o Teme: «BakHelmne IpeACTABUTENN HEOPTAHIMUECKUX BEIICCTBY
2.1 pacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKUX MOHITUN: OKCHJ, KICIIOTa, OCHOBAaHUE, COJIb
2.2 OTIPENEIISITh MPUHAICKHOCTH BENIECTB K ONPEISIEHHOMY KJIACCY COSTMHEHUH MO (hopMyIam
2.3 KJ1acCH(PUIIMPOBATh HEOPraHUYECKHE BELIeCTBA
XapaKTepH30BaTh (OMMCHIBATH) OOIINE XMMUYECKHE CBOHCTBA BEIIECTB PA3NIMYHBIX KIIACCOB,
2.4 TOATBEP>KAasl OMMHUCAHUE MTPUMEPAMH MOJIEKYIISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUIECKIX
peakuui
25 MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT X Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH
' MPOTEKAHHSI XHMHUYECKIX IPEBPAIICHHUI B PA3TUYHBIX YCIOBHUIX
CIIeZIOBaTh NpaBUJIaM IOJB30BAHUS XMMHUECKOH MOCYNOH W Ja0OpaTOPHBIM OOOPYIOBAHUEM,
a TaKK€ MpaBuiaM 06pameH1/1;1 C BCIIECTBAMU B COOTBCTCTBHUU C UHCTPYKUHUAMU 110 BBITTOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OIBITOB 10 TMOJTYYCHHIO W COOMpPaHHWIO Ta3000pa3HBIX BEIISCTB
2.6 (Bomoposia M KHCIOpO/ia), MPUTOTOBICHUIO PACTBOPOB C OMPEICIEHHON MacCOBOW J0Jei pac-
TBOpéHHOFO BEIICCTBA, IJIaHUPOBATH u MpOBOJAUTH XHUMHUYCCKHE SKCIICPUMCHTBI
MO0 PAacloO3HABaHUIO PACTBOPOB WIEJOYEH M KHUCIOT C TOMOIIBI0 HHAWKATOPOB (JIAKMYC,
(heHondTaNenH, METHIIOPAHXK U IPYTHE)
2.7 IIPOBOJIUTH Pacu€Thl 10 YPAaBHEHHUIO XMMHUECKOH peakIuu
ITo Teme: «llepuonuueckuii 3akoH u Ilepuonuyeckas cucreMa XUMHUYECKUX ieMeHTOB [I. 1.
3 MenneneeBa. CrpoeHHe aroMoB. XuMHYeCKas CBs3b. OKHCIUTENHEHO-BOCCTAHOBHUTEIBHEIC
peaKIum»
PacCKpbIBaTb CMBICII OCHOBHBIX XWUMHUYCCKUX TOHSTUHN: SIAPO aroma, 3HeKTpOHHBII71 cJIOH aTromMa,
3.1 aToMHas OopOWTab, paAHyC aToOMa, XUMHYECKAas CBS3b, MOJSIPHAS M HETOJSAPHAs KOBaJCHTHAsS
CBSI3b, MIEKTPOOTPHUIIATEIIEHOCTh, HOHHAS CBSI3b, NOH, KATHOH, aHHOH, CTCTICHb OKUCIICHHS
3.2 KJIaCCU(PHUIIUPOBATH XUMHUYECKUE DJICMECHTHI
ONMCHIBATh W XapaKTepu3oBaTh Tabnmunyro (opmy lleproandeckoil CHCTEMBI XHMHYECKUX
3.3 JJIEMEHTOB: Pa3lHuaTh MOHATHS «TMaBHas moArpymma (Arpymma)» u «modounas moarpynma (b-
TPYIIA)», KMaJIbIe» U «O0JBIITNE) TEPUOIBI
packpeiBaTh cMbIch [lepuommaeckoro 3akona J[.M. MenneneeBa: JeMOHCTPUPOBATH TTOHIMAHIE
3.4 MEPUOMICCKOMN 3aBHCUMOCTH CBOWCTB XUMHYECKHX JJIEMEHTOB OT MX ToioxkeHus B [lepmosm-
YECKOM cucTeMe
35 COOTHOCUTH 0003HAYCHHUSI, KOTOPBIE HMEIOTCS B Tabnuie «lleproandeckas cucTeMa XUMUIECKUX

JJICMCHTOB I[I/I MenjeneeBa» ¢ YMCIOBbIMU XAPAKTCPUCTUKAMU CTPOCHHA aTOMOB XMMHUYCCKUX




Kox

IIpoBepsieMble npeqMeTHBIE pe3yJabTaThl 0CBOEHHS OCHOBHOMH 00pa3oBaTeIbHOM

NpoBepsEMoro NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHuUsI
pe3yabTara
3JIEMEHTOB (coctaB u 3apsin spa, o01ee YUCIIO0 3JIEKTPOHOB
U pacipesieNIeHHe UX 110 JIEKTPOHHBIM CIIOAM)
3.6 OIIPEICIIATh CTENEHb OKUCICHUS SIEMEHTOB B OMHAPHBIX COSAUHEHUSIX
3.7 OTIpeeIATh BUJL XUMHYECKOH CBSI3H (KoBayieHTHas u MOHHAas)
' B HEOPTraHWYECKHUX COCTMHEHUIX
9 KJIACC
Kon . .
T IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOCHMSI OCHOBHOI 00pa3oBaTe/IbHOM
ST NMPorpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHuUsI
1 ITo Teme: «BeecTBo U XuMHUYeCKas PEaKIHshy
PacKpbIBATh CMBICI OCHOBHBIX XHMHYECKHX MOHATHIL: PacTBOP, 3JEKTPOIUTHI, HEAIEKTPOIIHTHI,
UIEKTPOIUTHYECKAsT UCCOLUALUS, PeakIMd HOHHOIOo OOMEHa, KaTaau3aTop, XUMHUYECKOe
11 paBHOBecHe, 00paTHMbIe M HEOOpaTHMBIE PEAKINHU, OKHCIMTEIFHOBOCCTAHOBUTEIIFHBIC PEaK-
' 1M, OKHUCITUTEIh, BOCCTAHOBUTEIb, OKHUCIIEHUE M BOCCTAHOBJIEHHE, aJUIOTPOITHS, aM(OTEepHOCTS,
XMMHYECKas CBA3b (KOBAJIEHTHAs, HMOHHAs, METaJUTMUecKas), KpHCTaJUIMYecKas peméTka,
CIIaBBI, CKOPOCTh XMMUYECKON PEaKIiu
12 WJLTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XMMHUYECKUX MOHSATUI U IPUMEHSATh 3TH MOHSITHUS TIPH
' OIMICAaHWUM BEIIECTB M MX MPEBPaACHUH
13 COCTABJISITh YPAaBHEHMS 3JIEKTPOJIMTHUECKOI AUCCOLMANNY KUCIIOT, IIeT04el U COJeH, MoTHbIe
' U COKpaIIEHHBIC YPAaBHEHUS PEaklnii HOHHOTO OOMeHa
14 PacKpbIBaTh CYIIHOCTH OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHH TOCPEICTBOM COCTaBICHIUS
' 3JIEKTPOHHOTO GANAHCA ITHX PEAKIMI
1.5 IIPOBOJIUTH PAacyEThl 10 YPAaBHEHHUIO XUMUUECKOU peakiuu
2 ITo Temam: «HemeTayuis! ¥ MX COSANHEHMS» U «MeTaJuTbl M UX COeTMHEHUS
XapakTepu30BaTh (OMUCHIBATh) OOmME M creruduIeckue XUMHYCCKHE CBOICTBA IMPOCTHIX
2.1 W CIIOKHBIX BEUIECTB, IIOATBEPKNAsl OIMCAaHHE NpPUMEpPaMH MOJIEKYISAPHBIX W HOHHBIX
yYpaBHEHHH COOTBETCTBYIONINX XHMHYECKUX PEaKIINi
99 COCTABJISITh yPAaBHEHHUSI PEAKIUH, MOATBEPXKIAIOIINMX CYIIECTBOBAHHE TECHETHYECKOW CBSI3H
' MEXXKIY BEIECTBAMH PA3IMYHBIX KIACCOB
93 MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOCHHUSI, BOZMOMKHOCTHU IIPOTEKAHUS
' XMMHYECKUX NPEBPALICHHUI B PA3IMYHBIX YCIOBHUIX
CIIeIoBaTh NMpaBWIaM IOJIBb30BAHMS XMMHUYECKOW IOCYAOH M J1a00paTOpHBIM 00OpYIOBaHHEM,
24 a TaKoke MpaBHiIaM OOpaIeHNs C BEHIECTBAMH B COOTBETCTBHU C MHCTPYKIHUSAMH II0 BBITIOJIHE-
' HUIO Ta0OPAaTOPHBIX XUMUIECKUX OIBITOB 10 ITOTYYEHHIO U COOMPAHHIO Ta3000pa3HbIX BEUICCTB
(aMMHaKa U YrIeKucIoro rasa)




Kogx » .
I[IpoBepsieMble npeaMeTHbIE pe3yabTaThl 0CBOEHHS OCHOBHOM 00pa3oBaTelbHOM

NpoBEpsEMOTo NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHus
pe3yabTara
MPOBOJIUTH PEAKIINH, OATBEPIKAAOIINE KAaUEeCTBEHHBIA COCTAB Pa3IMYHBIX BEIIECTB: PACIIO3HA-
95 BaTh OIMBITHBIM ITYTEM XJIOPHI-, OpOMUJI, HOIUA, KapOoHart, hocdar, CuimKar, cynbdar, THIPO-
' KCHAMOHBI, KaTHOHBl aMMOHHS, MOHBI M3YYEHHBIX METAJUIOB, INPUCYTCTBYIOIINEC B BOIHBIX
pacTBopax HEOPraHUUECKHIX BEIISCTB
3 ITo Teme: «XuMus 1 OKpyKaromiasi cpeza»
3.1 pacKpBIBaTh CMBICI OCHOBHBIX XuMuueckux moustuii: [1JIK BemecTBa; koppo3us MeTaJIOB
MPUMEHSATH OCHOBHBIE OTIEPAIIMU MBICIUTEIBHON JEITEFHOCTH — aHAIN3 U CHHTE3, CPAaBHEHHE,
32 00001IeHre, CHCTEMaTH3aLHIO0, BBISIBICHIE MPUYMHHO-CICACTBCHHBIX CBS3€H — JJISI M3YUCHHS
' CBOWCTB BEIIECTB M XMMHUYECKUX PEAKIHH; €CTECTBCHHOHAYYHbIE METONBI IO3HAHWS — Ha-
OJTI0/IeHUe, H3MEPEHHUE, MOICITMPOBAHKE, SKCIICPUMEHT (PeaJIbHBIN U MBICIICHHBIN)

INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 31€MEHT COAepPKAHUS
1 IlepBoHaYaTIBHBIE XUMHUECKHUE TIOHITHUS
11 [Ipeamet xumun. Pos XMMHM B )KU3HM YeI0BeKa. XUMUA B CUCTeMe HayK. Terna n BemecTsa. @usndeckue
' CBOMCTBA BEILECTB. AIPEraTHOE COCTOSIHUE BEIIECTB
1.2 ITonsTHe 0 MeTomax Mo3HaHUS B XMMHUH. UncThle BemecTBa 1 cMecH. CIOCOOBI pa3esieHns cMecei
13 ATOMBI U MONEKyIbl. XUMUUYECKHUE 1eMEHThI. CUMBOJIBI XUMUYECKUX 1eMEHTOB. [IpocThie U cloxHbIe
' BelleCcTBa. ATOMHO-MOJIEKYJISIDHOE YUEHHE
Xumudeckass (opMyrna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
1.4 BemiecTB. OTHOcUTenbHas aToMHas Macca. OTHOCHUTENbHAs MOJIEKyJIsipHas Macca. MaccoBast Ao0Jis
XMMHUYECKOTO IEMEHTA B COSIMHEHUU
15 KonnuectBo BemectBa. Monb. MonsipHas Macca. B3auMoCBsI3b  KOJIMYECTBAa, MAacChl M YHCNA
' CTPYKTYPHBIX €IMHHI BenecTBa. Pacyérsl o hopMymnamM XUMHUECKHUX COSMHEHHUI
dusnueckue U XUMUYECKHE SBJICHUSA. XUMHUUECKasl peaklus U €€ NpU3HaKU. 3aKOH COXPaHEHUSI MACChI
1.6 BEIIECTB. XMMUUECKue ypaBHEeHUs. Kiaccudukaris XUMUYEeCKUX peakuil (COSIUHEHHS, Pa3IoKEHIS,
3aMeIIeHus, 0OMeHa)
XUMHYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH MOCYHOH, ¢ MpaBUiIaMu paboThI B 1ab0paTOpUn
1 npuéMamu oOpalieHus ¢ 1abopaTopHBIM 000pyIOBAaHUEM, H3YUCHNE U ONTMCAHNE (PU3NIECKUX CBOHCTB
00pa3loB HEOPraHMYEeCKHX BEIIECTB, HAOMIOJeHHE (H3MYECKUX (IUIaBJICHWE BOCKa, TasHUE JIBIA,
1.7 pacTupaHue caxapa B CTYIKE, KUIIEHHE U KOHAEHCALUs BOJbI) U XUMHUYECKHX (FOpEHHE CBEUH, IIPOKa-
JIMBaHUE METHOW MPOBOJIOKH, B3aUMOJICHCTBHE MeNa ¢ KHCIOTOW) SBIICHUM, HAOIIOICHHE W OMUCAHNE
MPU3HAKOB MPOTEKAHHS XUMUYECKHUX Peakiuii (pa3oxKeHne caxapa, B3aUMOICHCTBIE CEPHON KHCIIOTHI C
xJlopujoM Oapus, pasnoxenue rugpoxcupa meau(ll) mpu HarpeBaHuM, B3aUMOAEICTBUE JKene3a C




Kox

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

pactBopoM comu Memu(ll), m3yueHune cmocoOOB pasieieHus cMecel (C MOMOUIbI0 MAarHuTa, (Iib-
TpOBaHME, BBINAPHBAHUE, AUCTHULALNS, XpoMmarorpadus), MPOBEICHWE OYHUCTKH MOBAPEHHOU COJH,
HaOJIOIeHWE ¥ ONHMCAHWE PE3YyNIbTaTOB IPOBEACHUS OIBITA, WLTIOCTPHPYIOIIETO 3aKOH COXPaHCHHUS
MAacchl, CO3JJAHNE MOJIEINICH MOJIEKYJI (LIapOCTEPIKHEBBIX )

Baxxneiiime npeacTaBUTENN HEOPTaHUIECKIUX BEIIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kucmopon — anmeMeHT u mpocToe BemecTBo. HaxoxiaeHue
KHCJIOpOJia B IpUpoie, (GU3NUECKUE U XUMUYIeCKue CBoMcTBa (peakimu ropenns). Oxcunsl. [Ipumenenue
kucinopona. CrocoObl TMOMydeHHs KUCIopoda B JabopaTopuu M HpOMBIIUICHHOCTH. Kpyrosopot
Kuciopona B npupose. O30H — alutoTponHas MOgH(UKAIHS KUCIOPOaa

2.2

TernoBoil 3(GeKT XUMUYECKOW peakly, TePMOXMMHUYECKHE YPaBHEHUS, 9K30- U SHIOTEPMHUYECKHE
peaxuuu. TomaMBo: yrosis U MeTaH. 3arps3HEHHE BO3yXa, yCUIEHUE TAPHUKOBOT0 3¢ (heKTa, paspylieHue
030HOBOTO CJIOS

2.3

Bonopox — anemeHT 1 npoctoe BemecTBo. Haxoxaenue Bonopona B npupose, GU3HIECKUe 1 XUMIIECKHE
CBOWCTBA, MPHMEHEHHE, CIIOCOOBI MorydeHus. Kncinots! u conmu

2.4

MousapHbIi 00bEM ra3zoB. Pacdyérsl Mo XUMHUYECKUM YPaBHEHUSIM

2.5

dusnueckue cBoWcTBa BOAbl. Boma kak pactBoputenb. PacTBopwl. HachbllieHHBIE M HEHACHIICHHBIC
pacTBOphl. PacTBOpHMMOCTh BeliecTB B Bojie. MaccoBasi IOl BeIIeCTBa B pacTBOpe. XHMUYECKHUE
cBoiictBa Bonbl. OcHOBaHUs. Poiib pacTBOpOB B MpUpOZE M B KU3HU ueinoBeka. KpyroBopor Boxbl B
npupojie. 3arpsi3HeHre NpUpoaHbIX Boa. OXpaHa U OYMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukaums Heopranndeckux coeannenuil. Okcuapl. Kimaccudukaius okcuaoB: coieoOpasyroiue
(ocHOBHEBIE, KACIIOTHBIE, aM(pOTEpHBIE) U HecoieoOpasyrommue. HomeHknatypa okcunoB. Ousndeckue u
XUMHYECKHE CBOMCTBA OKCUAOB. [loyueHnne okcuaoB

2.7

OcnoBanus. Kiaccugukanus ocHOBaHUWil: MIENOYM M HEpacTBOpUMBIC OCHOBaHMsA. HomeHkmatypa
oCcHOBaHMN. DU3NYECKHE U XUMHUYECKUE CBOKCTBA OCHOBaHUM. [loyueHne ocHoBaHUM

2.8

Kucnoter. Knaccndukanus kucmor. Homenknarypa xucimor. dusndeckue u XUMHUYECKHE CBOWCTBA
kucioT. Psin akruBHoctn MetasmoB H.H. bekerosa. Ilonydyenue kucinot

2.9

Comm. Homenknatypa coneil. ®u3nueckne n XuMuIecKre cBorcTBa coneil. [lomyuenue coneit

2.10

I'eneTnueckas CBS3b MEXKIY KJIaCCaMU HCOPTaHNUYCCKUX CO€}1HH€HI/II71

2.11

XUMHUYECKUI SKCTIEPUMEHT: KaueCTBEHHOE OIPEAETICHUE COAEPKaHNUS KHCIOPO/ia B BO3IyXE, TOJIyUYCHHE,
cobmpaHue, pacro3HaBaHUe M U3YyUCHHUE CBOWCTB KHCIOpPOJa, HAOMIOACHUE B3aNMOICHCTBHUS BEIIECTB C
KHCJIOPOJIOM H YCIIOBHSI BOZHUKHOBEHMS 1 TIPEKPAIIECHISI TOPSHMS (TI0Kapa), 03HAKOMIICHHE ¢ 00pa3naMu
OKCHJIOB U OTIMCaHHE UX CBOWCTB, IOJIyYeHNE, COOMpaHue, paclio3HaBaHHUE U N3YyUCHHE CBOWCTB BOJOPOA
(ropenue), B3aumojeiictBue Bomopona ¢ okcuaoM  Memu(Il)  (BO3MOXKHO — HCIIONIb30BaHHE
BU/IEOMaTePHAJIOB), HAOIIOIeHNE 00Pa3IOB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEJOBaHNE OCOOEHHOCTEH
PacTBOpPEHHs BEIIECTB C Pa3lIMYHOM PacTBOPHUMOCTHIO, MPHUTOTOBJIEHUE PACTBOPOB C ONpeAeNEHHON
MacCOBOH JI0JIel paCTBOPEHHOTO BEIIECTBA, B3AMMOICHCTBIE BOJIBI C METAJJIaMU (HATPHEM U KaJIbIIAEM )
(BO3MOYKHO HCTIOJIB30BAHUE BUICOMATEPHAJIOB), OIPEICICHIE PACTBOPOB KUCIIOT U IIEJI0YEH C TIOMOIIBIO
HWHAUKATOPOB, HccieloBaHue 00pa3lioB HEOPraHMYECKHUX BEIIECTB PazIMYHBIX KJIacCOB, HaOJIOJICHHE
W3MEHEHUS] OKPACKU MHIMKATOPOB B pacTBOpaxX KUCIOT M LIENoYel, U3yyeHHe B3auMOJeCTBUA OKCHUIa
Mean(Il) ¢ pacTBopoM CepHOI KHCIOTHI, KHCIOT C METaJUIaMH, PEaKIi HEHTpaIu3alliy, MOTydeHHE
HEPAaCTBOPUMBIX OCHOBAaHHUM, BBITECHEHHE OJHOrO METalla APYIMM W3 PAacTBOpa COJH, pEIICHHE
JKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHeHI1e KjJacchl HeOPraHWYeCKUX COEIMHEHUID)

ITepuoanueckuii 3axoH u Ilepuoauueckas cuctema xuMuyeckux anemeHToB .M. Menneneesa.
CtpoeHne aToMOB. XUMHUECKas CBsI3b. OKHUCIUTEIHHO-BOCCTAHOBUTEILHBIC PEAKIINU

3.1

[TepBble NOMBITKM KIACCU(PUKAIIMM XUMUYECKUX 3J1eMeHTOB. [IoHATHE O TpyInax CXOJHBIX 3JIEMEHTOB
(IeIoYHbIe U MIETOYHO3eMETbHBIE METAJUTBL, FaJIOT€HBI, HHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPBIE 00pa3yioT
amM(OTEepHBIC OKCHUIBI H THAPOKCHIBI
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IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

[lepuonnueckuit 3akoH. Ilepmonmmueckas cucrema xumuueckux odnementoB .M. Menneneesa.
Kopotkoneproanas u ummHHONEpHOAHAss (GopmMbl [leproanveckoil cMCTeMbl XUMHUYSCKUX 3JIEMEHTOB
.. Menneneesa. [lepruons! u rpymmsl. ®u3ndeckuil CMbICT HOPSAIKOBOTO HOMEpPa, HOMEPOB MEPUOAA U
TPYNIBI BJIEMEHTA

3.3

Crpoenue aromoB. CocTaB aTOMHBIX siaep. M3oronsl. DnaekTponbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK
aToMoB nepBblx 20 xumuueckux snemeHToB Ilepuogmueckoil cuctemnl J[.M. Menneneesa.
XapakTepucTUKa XUMHMYECKOTO 9JIEMEHTa 10 €ro mnoyokeHuto B llepuonudeckoit cucreme
.M. Menneneena

3.4

3aKOHOMEPHOCTH HW3MCHEHHS pagWyca aTOMOB XHMHUYECKHX DJIEMEHTOB, METAUIMYCCKUX W
HEMETAJUIMYECKUX CBOMCTB TO TrpynmaM M Tnepuonam. 3HadeHue llepuoauyeckoro 3akoHa U
[Tepuoanueckoi CUCTEMBbI XUMUYECKUX DJIEMEHTOB JJIsl pa3BUTHS HayKu U nipaktuku. .M. MenneneeB —
Y4IEHBIN U TPAXKTaHUH

3.5

Xumudeckass cBs3b. KoBaneHTHas (TOJsipHAsT W HEMOJApHas) CBsi3b. OJEKTPOOTPHUIATEIBHOCTD
XUMHYECKUX DIIeMEHTOB. MloHHasI CBA3h

3.6

Crentensr  okuciaeHus. OKHCIUTEIFHOBOCCTAHOBHUTEILHEIC pCakuun. Hpoueccm OKHCJIICHUA H
BoccTaHOBNIeHHUA. OKHCIMTEIIN H BOCCTAHOBUTEIIN

3.7

XUMHMYECKUN 3KCHEPUMEHT: M3ydeHHEe 0Opa3lloB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOICHUCTBHE
TUAPOKCHA IIUHKA C paCTBOPAaMHU KHUCJIOT U 1LEJI04YeH, IPOBEJEHHUE ONBITOB, WITFOCTPUPYIOIIUX IPUMEDPBI
OKHCJIMTENIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakliui pa3ioKeHHs, COEAUHEHUS)

9 KJIACC
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HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

BemectBo n xumuyeckas peakuus. [lopropenune

11

Iepuonmueckuii 3akoH. Ilepnonudeckas cucrema xumudeckux snementos .. Menneneesa. CTpoeHue
aTOMOB. 3aKOHOMEPHOCTHU B U3MEHEHHUH CBONCTB XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA,
KaJblUs U UX COCAMHEHMUIN B COOTBETCTBUU C IOJIOXKEHUEM 3JI€MEHTOB B llepronuueckoil cucteme u
CTPOEHHEM HX aTOMOB

1.2

CrpoeHue BelecTBa: BUbl XUMUUECKOH CBsA3U. TUIIBI KPUCTAIVIMUECKUX PELIETOK, 3aBUCUMOCTD CBOMCTB
BEIIECTBA OT THUMA KPUCTAUIMYECKOH pEmETKH W BHUJAa XUMHYECKOW cBs3u. Kiaccudukamus wu
HOMEHKJIaTypa HEOPraHUYECKUX BELIECTB (MEXIyHapojaHass U TpUBHANbHAs). XUMHYECKUE CBOUCTBA
BEILIECTB, OTHOCAIIMXCS K PA3IMYHBIM KIACCaM HEOPraHUYECKUX COCAVHEHUH, T'€HETHYECKas CBA3b
HEOPraHWYECKUX BEILECTB

13

Krnaccnuxarust XuMH9IeCKHX peakiyii 1o pa3IndHbIM IPU3HAKaM (I10 YUCITY U COCTaBy yYacCTBYIOLIHNX B
peaKIy BEIIECTB, IO TeIuIoBoMy 3(@deKTy, Mo H3MEHEHHIO CTeNeHeH OKHCICHHS XHMHYECKHX
JJIEMEHTOB, MO OOPAaTUMOCTH, IO YYaCTHIO KaTaliu3aTopa). OK30- W JHIOTEPMHUYCCKHE PEaKILUH,
TEPMOXUMHUYECKUE ypaBHEHUs. [IoHATHE O CKOPOCTH XUMHIECCKOH PEaKINH

1.4

[onsatie 00 0OpaTHMBIX W HEOOPATHMBIX XUMHYCCKAX peaknusax. [loHATHE O TOMOTCHHBIX H
reTeporeHHbIX peakuusax. [loHsTue o xuMHueckoM paBHOBecHU. DakTOpbl, BIMAIOIME HA CKOPOCTb
XMMMUYECKON PEAKLUU U N10JIOKEHUE XUMUUYECKOTO PABHOBECHS
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OKUCIUTEIFHO-BOCCTAHOBUTCIHLHEIC pcaknuu, BHGKTpOHHLII\/'I 0aJlaHC OKHCIIMTEIIBHO-BOCCTAHOBUTCIILHOM
peaknuu. CocraBieHue ypaBHeHI/Iﬁ OKHUCJINTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJIB30BAHHUEM
METOAa BJICKTPOHHOI'O Oaanca

1.6

Teopust ANEKTPONIUTAYECKON TUCCOMMANNU. JIEKTPONHUTHI W HEANEKTPONUTH. KaTWoHBI, aHWOHBI.
MexaHu3M JAUCCOLMAIMY BEIIECTB C Pa3IMYHBIMU BUJAMH XUMUYEeCKON CBs3U. CTeneHb OUCCOLUALINU.
CunbHble U clabble IEKTPOIUTHL. Peakiinu HOHHOTO 0OMeHa. Y CIIOBUS MPOTEKaHUs PeaKiii HOHHOTO
oOMeHa, TIOJHBIE U COKpAaNIEHHbIC HOHHBIC YpaBHEHUS peakiuii. CBOWCTBA KHCIOT, OCHOBAaHUHA M COJICH
B CBETE MPEACTABICHUH 00 AIIEKTPOIUTUYECKOW nucconuanuy. KadecTBeHHBIE peaKIWU Ha HOHBL
[ToHsiTHE O TMApOIN3E CONEN

1.7

XUMHUYECKUN IKCIIEPHUMEHT: O3HAKOMIICHHE C MOJCISIMH KPUCTAUIMYECKHX PEmIETOK HEOPraHUYeCKUuX
BEIICCTB — METAUIOB M HEMETAUIOB (TpaduTa M aiMasa), CIIOKHBIX BEMIECTB (XJIOpHIA HaTpus);
HCCIICIOBAHUE 3aBUCHUMOCTH CKOPOCTH XHUMUYECKOW PEaKiii OT BO3ACHCTBUS Pa3MYHBIX (PAKTOPOB;
UCCIIeZI0OBaHUE DIIEKTPOIPOBOJAHOCTH PacTBOPOB BEILECTB, Mpoliecca JUCCOIMAIMY KUCIIOT, IeJIoYed U
coseil (BO3MOXKHO HCIIOIb30BAHUE BHCOMATEPHAIIOB); HPOBEICHHUE OIMBITOB, WILTIOCTPUPYIOLIUX IPH-
3HAKH MPOTEKAHUs Peakiuii MOHHOro oOMeHa (0Opa3oBaHHE OcalKa, BbIACICHHE raza, 00pa3oBaHHE
BOJIbI); OTIBITOB, WLTIOCTPUPYIOUIMX MPHUMEPhI OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEakiuil (ropeHue,
peakIMu Pa3lIOKCHUS, COCHAUHCHHUSA), pACIO3HABAHHUEC HEOPraHUYECKHX BEIISCTB C MOMOIIBIO
Ka4eCTBEHHBIX PEAKIMil HAa HOHBI, PEIICHHE YKCIIEPUMEHTAIBHBIX 33124

Hemertamnsl 1 uX coeTMHEHUS

2.1

OOm1as xapakTepUCTUKa TaIoreHOB. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHbIE CTEIICHU OKHCIIEHHUS.
Ctpoenne u pusnyueckrne CBOWCTBA MPOCTHIX BELIECTB — TAJIOTEHOB. XMMHYECKHE CBOHCTBA HA MPUMEpe
XJiopa (B3aUMOJEHCTBHE C METaJUIAaMH, HEMETaJUIaMH, Ierodamu). Xnoposogopoa. ComngHas KHCIOTa,
XMMUYECKHE CBOWCTBA, MOJy4eHHe, NMpUMeHeHue. JleficTBue xjiopa M XJIOPOBOJOPOAA HA OPraHHU3M
yesnoBeka. BaxHelue XJIopupl U UX HaXOKIEHUE B IPUPOJIE

2.2

OOmas xapakrepucThka 31eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpPOEHHS aTOMOB, XapaKTepHBIE
crenieHn okucieHus. CtpoeHue U (PU3MUECKHE CBOMCTBA NMPOCTHIX BEIIECTB — KHUCIOPOJA M CEpHI.
AnnoTtponHsle MOAU(UKAIINY KUCTIOPOA U cepbl. XUMHUYECKHE CBOHCTBA cepbl. CepoBOIOPOA, CTPOCHHE,
¢dm3udIecKkre u XUMHYeckne cBoiicTBa. OKCHIBI Cepbl KaK MPEeICTaBUTENN KUCIOTHBIX OKCHIOB. CepHas
KHCNOTa, (U3MYECKHe M XHMHYECKHe CBOiicTBa (OOmIMe Kak TMPEACTaBUTENSA Kiacca KHCIJIOT
u crierduyeckne). XUMUIECKUE PEaKI|H, JeXallue B OCHOBE HMPOMBIIIICHHOTO CIIoco0a MONyYeHHUs
cepHoit kucnotel. Ilpumenenune. Conu cepHOl KHCIOTHI, KaueCTBEHHAs! PEaKIMsl Ha CylIb(ar-HOH.
Haxoxnenue ceppl B €€ COCOIUHEHHN B NPHUPOAE. XHUMHUYECKOE 3arpsi3HCHHE OKPYKAIOMIEH Cpebl
COCMHEHHUAMH Cepbl (KHUCIOTHBIE JOXIH, 3arpsA3HEHHE BO3MyXa M BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPAICHHS

2.3

OOmas xapakTepuCcTHKa 21eMeHTOB V A-rpynibsl. OcCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTepHBIE CTETICHN
OKHCIIeHHUS. A30T, paclipoCTpaHeHHUE B IPUPOJIE, (PU3MUECKHe U XUMHUYecKHe cBoicTBa. KpyroBopoT azora
B Ipupoae. AMMHAK, €ro (QH3MUYECKHE W XUMHYECCKHE CBOWCTBA, MOJydeHHWE M npumeHeHue. Comm
aMMOHHMS, X (U3UYECKHEC U XMMHYECKHE CBOWCTBa, NMpuMeHeHHe. KadecTBeHHas peakiys Ha HOHBI
aMMOHUS. A30THas KHCIOTa, €€ TMoiyueHHe, (U3MYecKne M XHMHYECKHe CBOiicTBa (0Omme Kak
MIPE/ICTaBUTENsl KJlacca KHCIIOT W crenuduyueckue). Vcrmoms3oBaHne HUTPATOB W COJICH aMMOHUS B
Ka4ecTBE MMHCPAIBHBIX yIOOpEeHHH. XMMHUYECKOe 3arpsi3HEHHE OKPY)KAIoUIeH Cpeabl COeTUHEHUSIMU
a30Ta (KHUCJIOTHBIC IO, 3arPsI3HEHUE BO3yXa, IIOUBBI M BOTOEMOB)

2.4

docdop, amrorpomHble Momudukanuu (ocdopa, Quzmueckne m XUMUUECKUe cBowcTBa. OKCHI
docthopa(V) u dhochopHas kuciora, pru3HIeCcKre U XUMHISCKHAE CBOMCTBA, MoTydeHue. Vcnonbp3oBanue
(dhocdaroB B KaueCcTBE MUHEPAJIBHBIX yI00pCHUI
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Ob6mas xapakrepuctuka 31eMeHTOB I[VA-rpynmbl. OcOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHBIE
CTENeH! OKHUCIIEHHs. YTIepol, aJUIOTPOIHbIE MOAU(HUKALINY, pacIpOCTpaHEeHHE B IpUpoe, pusnueckue
W XHMUYeckHe cBoicTBa. AjncopOmus. KpyroBopor yriepoma B mpupoxe. OKCHIBI yriiepoja, HX
¢u3nUecKre W XUMHUYIECKHE CBOMCTBA, AEHCTBHE HA JKUBBIC OPTaHM3MBI, IONyUYCHHE M IPUMCHEHHE.
DKkojoruyeckue npolsIeMbl, cBsi3aHHbIE ¢ okcuaoM yriaepoaa(IV); rumoresa riao6aqbHOTO MOTETICHUS
KJIMMATa; MapPHUKOBEIA 3P PEKT. YTOIbHAS KUCTIOTA U €€ CONU, X (PU3NYEeCKUEe U XUMHUUECKIE CBOVCTBA,
MoJy4eHne U npuMeHeHne. KauecTBeHHast peakius Ha KapOoHaT-nOHEL Vcmonp3oBaHne KapOOHATOB B
OBITY, METUIMHE, TPOMBIIUICHHOCTH H CEITHCKOM XO3SICTBE

2.6

[TepBoHauanbHBIE MOHATHSA 00 OPraHMYECKHX BEUIECTBAX KaK O COENMHEHHsX yrieponaa (MeTaH, 3TaH,
ITHIIEH, alleTUJIEH, YTaHOJI, MNIMIEPUH, YKCYCHas KucioTa). VX coctaB u xuMudeckoe crpoenue. [lonsarue
0 OHMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpPaX, O€lKax, YIIeBoJaX — M MX POIU B JKU3HU UYEIIOBEKA.
MatepuajibHOE €AMHCTBO OPraHUYECKUX U HEOPraHWYECKUX COEAMHEHUI

2.7

Kpewmunit, ero ¢puzndeckne u XUMUYECKHE CBOWCTBA, MOMyYeHHe U mpuMeHeHne. CoeTMHeHNUs KPEMHUS B
npupojsie. O6mme mpencraBieHuss o6 okcuae kpemHus(IV) u xpemHHeBO# kuciore. CHIMKATBI, WX
UCTIONB30BaHNE B OBITY, MEIUIHHE, NPOMBINUICHHOCTH. BakHelmmne CTpouTeIbHBIE MAaTepHAIIBL:
KepaMuKa, CTEKJI0, IIeMEeHT, OeToH, xene300eToH. IIpoOieMbl Oe30MacHOrO0  HCHOJIb30BAHMUS
CTPOUTEJIHHBIX MATEPUAIIOB B TIOBCEIHEBHOM KU3HH

2.8

XMMHUECKAH SKCIIEPUMEHT: U3ydeHHe 00pa3ioB HEOPTaHNIECKHX BEIIECTB, CBONCTB COJISTHOI KHCIIOTHI;
MPOBEACHHE KAyeCTBEHHBIX PEaKLUHd Ha XJIOPHI-WOHBI M HaOJIOJEHHWE NMPU3HAKOB HMX HPOTEKAHUS;
OIIBITHI, OTpaXKaroIue (QU3NYeCKne U XMMHUYECKHE CBOWCTBA TaJIOTEHOB W UX COSIMHEHHH (BO3MOXKHO
WCTIONIb30BAaHME  BHJICOMATEPHAJIOB); O3HAKOMJIEHHE C oOpa3laMu XJIOPHIOB (TaJOTeHHUJIOB);
O3HaKOMJICHHE C 00pa3laMH cephl U e€ COeTMHEHNSIMH (BO3MOXKHO HCIIOIH30BaHNE BHIEOMATEPHANIOB);
HabroieHne Tpolecca OOYITIMBAHUS caxapa IMOoJ JICHCTBHEM KOHLIEHTPHUPOBAHHOM CEpHON KHUCIIOTHI;
U3y4YCHHE XUMHUYIECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI, IPOBEICHNE KAUECTBEHHOM PeakIiy Ha
cynbdar-noH W HaOmMoZeHNe NMpu3HaKa e€ NMPOTEKaHMs; O3HAKOMJIEHHE ¢ (DPM3MUECKUMH CBOHCTBAMH
a30Ta, pocdopa U UX coenUHEHHIA (BOZMOXKHO HCITOJIb30BAaHHE BUICOMATEPHATIOB), 00pa3I[aMU a30THBIX
u ochopHbIx ymoOpeHuit; moiayueHue, coOMpaHHEe, PACIO3HABAaHWE W H3yYCHHE CBOMCTB aMMMAKa;
MIpOBE/ICHNE KAaYeCTBEHHBIX PEaKIuii Ha MOH aMMOHHS M (ocdaT-MoOH M H3yUYeHHE HPU3HAKOB HX
MIPOTEKaHUs, B3aNMOAEHCTBIE KOHIIEHTPHPOBAHHOI a30THOW KHCIOTHI ¢ MEIbIO (BO3ZMOXKHO HCIIONB30-
BaHME BUICOMATEPHAIIOB); H3yUEHHE MOJIENIeH KPUCTAJUTMUECKHUX PEIIETOK alMasa, Tpadura, QyuiepeHa;
O3HAKOMJICHHE C TIPOIECCOM aJCOpOLMU PACTBOPEHHBIX BELIECTB AKTUBHPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTUBOIa3a; MONyYeHHE, COOMpaHHe, Ppaclio3HaBaHUE M U3yUCHUE CBOWCTB YTJIEKUCIIOTO
rasa; IpOBeJIeHNe Ka4eCTBEHHBIX Peaklii Ha KapOOHAT- ¥ CWJIMKAT-HOHBI U H3y4eHHe NMPU3HAKOB MX
MPOTEKAaHUs;  O3HAaKOMJIEHHE C  TPOAYKIHMEH  CHJIMKaTHOH  NPOMBIIIIEHHOCTH;  pelIeHHe

OKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC «BakHeime HeMeTaJIbl U UX COCAMHCHUA»

MeTaniasl U ux COCOUHCHUA

3.1

OOmrasi xXapakTepUCTHKAa XHMHYECKUX JJIEMEHTOB — METAUIOB Ha OCHOBAaHHU HUX TIOJOKCHHS B
[Tepuonuueckoit cucreme xumuueckux annemeHToB J[.M. MenneneeBa u crpoenust aromoB. CTpoeHHe
METaJuIoB. MeTayuinueckasi CBs3b U METaJUIMYEcKasi KpUCTauInyeckas pemeéTka. DNeKTPOXUMHUECKHUH
P HAaIPsDKEHUH METAJIIOB

3.2

dusndeckue U XUMUYECKHe CBOWCTBa MeTayuioB. OOmue crocoObl moydyeHuss MeTayioB. [loHsTHE O
KOpPpO3UM METAJJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI WX OT Koppo3u. CmnaBel (cTanb, YyryH,
JIOPATIOMUHMIA, OpOH3a) U X MPUMEHEHHUE B OBITY W MPOMBIIICHHOCTH

3.3

Illenounble Mertamnel: nodoxkeHue B Ilepumomnueckoil cucrteMe Xxumuueckux »3nemeHToB .M.
MenienieeBa; CTpOCHHE HX aTOMOB; HaXOXJICHUE B nipupoje. Ou3nueckne U XMMUYECKHE CBOWCTBA (Ha




Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

npumepe HaTpus 1 Kanus). OKCUIBI M TUAPOKCHIBI HATpUs U Kanus. [I[puMeHeHne men09YHbIX METaUIOB
MU UX COeTUHEHUI

3.4

[[lemouno3eMenbHBIE METAILTBI MATHUHN M KaJIBIHi: TojoKeHue B [leproandeckoii cucteMe XMMHUECKIX
snemenToB J[.U. MenneneeBa; cTpoeHHE X aTOMOB;, HaX0XKIeHHE B Tipupoae. Przndeckre u XUMHUIEeCKHe
CBOICTBAa MarHus U Kalblius. BakHele coeIMHEeHUs Kanblus (OKCHI, THIPOKCUA, coyn). JKECTKOCTD
BOJIBI U CIIOCOOBI €€ YCTPaHEHUs!

3.5

Anromunnii: monoxenue B [leproanyeckoit cucreme xummueckux anemeHToB .M. Menneneea; ctpoenne
aToMa; HaxOXIIeHHe B nipupojie. Or3ndeckue U XMMUIECKIE CBOWCTBA FOMUHUA. AM(POTEpHBIE CBOMCTBA
OKCHJIa ¥ THAPOKCHUJIA ATFOMUHHS

3.6

Kenezo: nonoxxenune B [lepnoanueckoit cucreme xumuueckux anemenToB J[.1. Menneneesa; ctpoeHue
aToMa; HaXoXJeHue B pupoae. PuU3nveckne U XUMHUECKUE CBOWCTRA kele3a. OKCHIbI, THAPOKCHIIBI H
comu kene3a(ll) u xeneza(lll), ux coctas, CBOICTBA U MOJIyUEHHUE

3.7

XUMHYECKAN HSKCIEPHMEHT: O3HAKOMJIEHHE C O0pasllaMH METaJUIOB W CIUIABOB, WX (U3HMUSCKUMHU
CBOWCTBaMU; M3yUEHIE PE3YIbTATOB KOPPO3MH METAIIIOB (BO3MOKHO HCIIONIE30BAHNE BHCOMATEPHAIIOB),
0COOCHHOCTEH B3aUMOJICHCTBUS OKCHJIA KAaJIbLUA M HaTpUi C BOJOW (BO3MOXHO HCIIOJIBb30BaHUE
BHJICOMATEpHAJIOB); HCCIEAOBAaHUE CBOICTB >KECTKON BOABI; Npoliecca TOPEHUs skelle3a B KUCIOPOAE
(BO3MOXKHO HCIIONB30BAaHHUE BHIICOMATEPUANIOB); MPU3HAKOB INPOTEKAHUS KAYCCTBEHHBIX PEAaKIHN Ha
HOHBI (MarHus, KaJIbIUs, ATFOMUHUSA, TIMHKa, xkene3a(ll) u xenesa(lll), meau(1l); HabmrogeHne U onucaHue
MPOLIECCOB OKPAlIMBAaHUA IUIAMEHH HOHAMHM HATPHs, Kajdus W KalbLus (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpUANIOB); HccienoBaHie aM(OTEpHBIX CBOWCTB THAPOKCUAA aIFOMUHMS M TUAPOKCH]IA IIUHKA;
peleHne SKCIePUMEHTAIBHBIX 33144 0 TeMe «BaskHere MeTauTbl U X COCIITHECHIISY

XUMUS U OKpY>Karolas cpesa
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HoBble maTepuaisl 1 TexHONMOTHH. BelecTBa 1 MaTepuaibl B TOBCETHEBHOM )KM3HU YETIOBEKA. XUMUS U
3I0pOBBE. be3omacHoe UCIOIB30BaHNE BEIIECTB U XUMHUCECKUX peaknuid B ObITy. [lepBas momonip mpu
XUMHUYECKUX 0KOTaX U OTPABJICHHSIX

4.2

OCHOBBI 9KOJIOTMYECKOH I'paMOTHOCTH. XHMMHUECKOe 3arpsisHeHue okpyskaromeil cpeast I1JIK. Poms
XMMHH B PEIICHWH JKOJOTHYecKHX mpoOsem. IlpuponHble WCTOYHHKH YTIIEBOJOPOJOB (Yrodib,
MIPUPOJHBIN ra3, He()Th), MPOAYKTHI UX EePepabOTKH, UX PONIb B OBITY M MPOMBIIIIIEHHOCTH

4.3

XUMHYECKUI HKCIIEPUMEHT: U3ydeHHE 00pas3IioB MaTepHaioB (CTEKIO, CIUIaBbl METAIIOB, TOJMMEPHBIE
MaTepHabl)

MPOBEPSEMBIE HA OI'3 11O XUMHWHW TPEBOBAHMS K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O OBIIET'O OBPA3OBAHMS

Kox nposepsiemoro

IIpoBepsieMble TPeGOBAHMSA K MPEIMETHBIM pe3yJbTaTaM 0a30BOI0 YPOBHSI 0CBOEHUS
OCHOBHOJ 00pa30BaTe/IbHOI MPOrpaMMbl 0CHOBHOTO 00111ero 00pa3oBaHNsi HA OCHOBE

TpeOoBaHMs ®rOC
1 IIpencrasnenue:
O TIO3HABaGMOCTH SBJICHWH NPHUPOIBI, INOHUMaHHE OOBEKTHBHON 3HAYNMOCTH OCHOB
11 XMMUYECKOW HayKH Kak OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa oOIeit
' KyIbTYpBl U TPAKTHYECKOH AEATENBHOCTH UENOBEKa B YCIOBUSX COBPEMEHHOTO OOIECTBa;
MOHUMAHUE MECTa XUMHHU CPEJU JPYTUX €CTECTBEHHbBIX HAYK




Konx npoBepsiemoro
TpeOOBaHUSI

1.2

IIpoBepsieMble TPeGOBAHMA K MPeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHSI 0CBOEHUS
OCHOBHOW 00pa30BaTe/IbHOI MPOrpaMMbl 0CHOBHOTO 00111ero 00pa3oBaHNsi HA OCHOBE
oroc

0 HAaYYHBIX METOAAX MO3HAHUS, B TOM YHCJIC S3KCIICPUMCHTAJIbHBIX U TCOPETUICCKUX METOAAX
HCCIICA0OBaHUA BEUICCTB U UBYUYCHUA XUMHUYCCKUX peaKHPIfI; YMEHHUE UCIIOJIB30BaTh MOJCIIN 1A
00BsICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cepax mpodeccHoHaTBPHON NESATENTBPHOCTH, CBA3aHHBIX C XHMHEH M COBPEMEHHBIMH
TEXHOJIOTMSMH, OCHOBAaHHBIMH Ha JOCTIDKEHUSAX XUMHYECKOH HAyKd, 4YTO MO3BOJIHT
oOydaromMcsl paccMaTpuBaTh XUMHIO Kak cdepy cBoel Oymaymeil npodeccHOHaIBHOM
JeSTeTbHOCTH M ClieJlaTh OCO3HAaHHBIA BBIOOP XHUMHHM Kak NPOQMIFHOrO NpeaMeTa IpH
MepexoJie Ha ypOBEHb CpeJiHero o01iero oopa3oBaHus

Bnaz[eHMe CUCTEMOM XUMHUYECKUX 3HAHUN U YMEHHUE MIPUMCHSATHh CUCTEMY XUMHUYCCKUX 3HaHI/II71,

KOTOpas BKIIFOYACT:

2.1

BaKHEHIIINE XUMUYECKHUE TTOHITHSA: XUMHUUECKUHN 3JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, IPOCTOE
U CIIO)KHOE BEILECTBO, OJHOPOAHAs M HEOTHOPOAHAS CMECh, OTHOCHUTENbHBIE aTOMHas U
MOJIEKYJISIpHAS] MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAST Macca, MOJIIPHBIN 00BEM, OKCHI,
KHCJIOTa, OCHOBaHHE, COJIb (CpemHss), XUMUUYECKas Peakiys, Peakllul COCTUHEHUsS, PEeaKiuu
pa3IoXKEHHs, PEaKLUM 3aMEIICHMs, peaKii OOMeHa, TeryIoBoH 3(h(eKT peakiuu, 3K30- U
SHIOTEPMUYECKUE PEAKIMH, PacTBOP, MaccoBas JOJs XMMHUYECKOIO 3JIEMEHTa B COCIMHEHUHU,
MaccoBasi 10JI U MPOLIEHTHAs: KOHLIEHTpaLs BEIIeCTBAa B PacTBOPE, SAPO aTOMa, 3JIEKTPOHHBIN
CJIO aToMa, aTOMHas OpOUTAlIb, PAJANYC aTOMa, BaJICHTHOCTh, CTETNIEHb OKHCIICHUS, XUMUYECKast
CBSI3b, 3JIEKTPOOTPULIATENILHOCTD, MOJISIPHAsA M HEMOJISIPHAs KOBAJIEHTHAs CBSI3b, NOHHAS CBS3b,
METAIUTMIECKast CBSI3b, KPUCTAIUINIECKAsl pemIéTKa (aTOMHAs, HOHHAS, METAIUINIECKAsl, MOJIEKY-
JSIpHAsT), NOH, KATHOH, aHUOH, AJICKTPOIIUT U HEJIEKTPOIIHT, dIEKTPOIUTHYCCKAS AUCCOIUALIIS,
peakiud HMOHHOTO OOMEHa, OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIC PEaKIUH, OKHCIUTENh |
BOCCTAHOBUTENIb, OKHUCJIIEHME U BOCCTaHOBJICHHME, OJJIEKTPOJIM3, XHMHUUYECKOE DPAaBHOBECHE,
oOpaTiMble ¥ HEOOpaTHMBIC pPEakIMH, CKOPOCTh XUMHUYECKOH peakiuu, karamusarop, [1JIK,
KOPpO3HUsl METAJUIOB, CILIaBbI

2.2

OCHOBOITOJIATAIOMINE 3aKOHBI XWMHUHW: 3aKOH COXPAHEHHsI MacChl, MEPUOTUYECKUI 3aKOH
J.1. MenneneeBa, 3aK0H IMMOCTOSTHCTBA COCTaBa, 3aKOH ABOTaapo

2.3

TCOPUH XUMUHN: aTOMHO-MOJICKYJIApHasA TCOPHUs, TCOPHUA BHGKTPOHHTquCKOﬁ Jucconyanumn

Branenue ocHOBaMu XMMHUYECKON TPaMOTHOCTH, BKITFOYAIOIICH:

3.1

YMEHHE TPaBWIBHO WCIIONIb30BATh HM3YUCHHBIC BENIECTBA W MaTepHanbl (B TOM YHCIE
MUHEpaJbHbIC YIOOPEHHs, METaUIbl W CIUIaBBl, NPOAYKTHl MepepabOTKH IMPHUPOIHBIX
HCTOYHHUKOB YTIJIEBOJIOPOAOB (YIJIsl, IPUPOIHOIO Ta3za, He(TH) B OBITY, CEIILCKOM XO3SICTBE,
Ha ITPOM3BOJICTBE M TOHMMaHHUE 3HAYCHHMS )KUPOB, OSIIKOB, YIIIEBOJIOB ISl OPraHU3Ma YeJIOBEKa;
YMEHHUE NPOTHO3UPOBATH BIUSHUE BEILECTB U XMMUYECKUX IIPOLIECCOB HA OPraHU3M YeJIOBEKa

1 OKPY’KaIOIIYIO IPUPOIHYIO CPEIY

3.2

YMEHHUEC UHTCTPUPOBATH XUMHUYECKHUEC 3HAHUA CO 3HAHUAMU APYTHUX y‘-Ie6HI)IX npeaMcTOB

3.3

HaJIM4YMEC OIIbITa pa6OTLI C pa3siiMYHbIMHU HCTOYHHUKAMU I/IH(l)OpMaLII/II/I 10 XHUMHHU (Haquaﬂ n
Hay4YHO-NIOITYJIsIpHAad JIMTEpaTypa, CI0Bapu, CIIpaBOYHUKH, I/IHTepHeT'pecprBI)

3.4

YMCHHUE OO0BCKTHBHO OLCHUBATH I/IH(l)OpMaLII/IIO O BCHICCTBAX, HX IMPCBpAlICHUAX U
MNPaKTUIYCCKOM TPUMEHCHUHM W YMCHHUEC HCIIOJIB30BATh e€ s peICHusA y‘-IeGHO'

TIO3HAaBaTCJIbHBIX 3aJ1a4

Bnanenwe ocHOBaMH TOHATHHHOTO ammapaTa W CHMBOJHYECKOTO SI3bIKA XHUMHH IS
coctaBiieHus1 HOpPMYJI HEOPraHMIECKUX BEILECTB, YPABHEHHI XMMHUUECKUX PEaKIUii; OCHOBaMH
xummdeckoir HoMeHkIatypsl (IUPAC u TpuBHaibHOR)




Konx npoBepsiemoro

IIpoBepsieMble TPeGOBAHMA K MPeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHSI 0CBOEHUS
OCHOBHOW 00pa30BaTe/IbHOI MPOrpaMMbl 0CHOBHOTO 00111ero 00pa3oBaHNsi HA OCHOBE

TpeGoBaHUA ®roc
YMeHue OOBSCHATH CBSA3b TOJIOKEHHS dJieMeHTa B [lepromnveckoll CHCTEME C YHCIOBBIMU
5 XapaKTePUCTHKAMU CTPOCHUSI aTOMOB XUMHYECKUX HJIEMEHTOB (COCTaB W 3apsl siipa, oomiee
YHCIO AJIEKTPOHOB), PACIpPEAEICHHEM 3JCKTPOHOB IO JHEPIeTHYECKUM YPOBHSIM AaTOMOB
MEPBBIX TPEX MEPUOJIOB, KaHs U KaJIbIIHS
[Ipencrapiienne 0 MEPHOANICCKONW 3aBHCHMOCTH CBOWMCTB XMMHYECKHX JJIEMEHTOB (paguyc
5 aToMa, NEKTPOOTPHULATEIBHOCTE ), IPOCTBIX M CIIOIKHBIX BEIIECTB OT MOJ0KEHUS DJIEMEHTOB B
[epuoamueckoii cucreme (B MalbIX MEPUOAAX U TJIABHBIX IMOATPYIIAX) WU JIEKTPOHHOTO
CTPOEHHSI aTOMa
7 YMeHue knaccupuuupoBars:
7.1 XUMHYECKUE DIIEMEHTHI
7.2 HEOpPraHWYECKHE BEIIeCTBA
7.3 XUMHYECKUE PEaKIIH
8 YMeH#He onpeessiTh:
8.1 BaJICHTHOCTH ¥ CTETICHb OKHCICHUS XMMUYIECKUX 3JIEMEHTOB, 3apsil HOHA
8.2 BHJ XMMHUYECKON CBSI3M M THUI KPUCTAIUTMICCKON CTPYKTYPHI B COCTIMHEHISIX
8.3 XapakTep Cpeibl B BOIHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUI)
8.4 OKHUCIUTENb 1 BOCCTAHOBUTEIb
9 YMeHne XxapakTepu30BaTh (HU3NUECKIE U XUMUIECKHE CBOWCTBA:
0.1 MIPOCTHIX BEMIECTB (KUCIOPOA, 030H, BOAOPO, rpadur, anmas, KpeMHHUH, a3oT, ¢pochop, cepa,
' XJIOp, HATPUH, KaJIWi, MarHAd, KambIlui, aTIOMUHAMN, KEIe30)
CJIO)KHBIX BEMIECTB, B TOM YHCJI€ WX BOJHBIX PAcTBOPOB (BOJa, aMMHAaK, XJIOPOBOIOPO/I,
CEPOBOIOPOJI, OKCUABI U TUAPOKCUIL MeTalioB [-IIA rpymm, amromunus, mequ (I1), muHka,
9.2 xenesa (I1 u I1I), okcuapt yrirepoaa (I u V), kpemuust (IV), azota u pocdopa (IIl u V), cepsr
(IV u VI), ceprucras, cepHas, a30THCTas, a30THas, pocdopHas, yroiabHas, KpeMHHEBast KHCIIOTA
Y UX COJIH)
MPOTHO3UPOBATh M XapaKTEPU30BAaTh CBOWCTBA BEINECTB B 3aBUCHMOCTH OT HX COCTaBa M
93 CTpOCHUs, MPUMCHCHUEC BCIIECCTB B 3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTb MMPOTCKAHUSA
XAMUYECKUX IPEBPAIICHUN B PA3IMIHBIX YCIOBUIX
10 YMeHHe COCTaBIISITh MOJIEKYJIIPHBIE U HOHHBIE YPaBHEHMS PEAKLMH, B TOM UUCIIE!
10.1 peaxnuit HOHHOTO OOMEeHa
10.2 OKHCJIUTEIIFHO-BOCCTAHOBUTEIBHBIX PEaKIUi
10.3 WUTIOCTPUPYIONINX XWMHUYECKHE CBOWCTBA HM3YYCHHBIX KJIaccOB (TPYII) HEOPTraHHMYECKUX
' BEILECTB
10.4 MOATBEPKAAIOIIUX IEHETUUECKYI0 B3aUMOCBA3b MEXy HUMU
11 VMenune BBIUHUCIATE (IIPOBOIUTH PACUETHI):
111 OTHOCHUTEIBHYIO MOJICKYIIPHYIO U MOJISIPHYIO MAcCCHI BEIIECTB, MAaCCOBYIO JTOJTI0 XHMHUYECKOTO
' 3JIEMEHTA B COSTUHEHUN
11.2 MAacCCOBYIO JOJIF0 BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 [0 yPaBHEHHUSIM XUMHUCCKHX PEAKIHH W HAXOIWTh KOJIWYECTBO BEIIECTBA, 00BEM M Maccy
' PEeareHToB WM MPOAYKTOB PEaKIIH
12 Brnanenue (3HaHuE OCHOB):




Konx npoBepsiemoro
TpeOOBaHUSI

12.1

IIpoBepsieMble TPeGOBAHMA K MPeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHSI 0CBOEHUS
OCHOBHOW 00pa30BaTe/IbHOI MPOrpaMMbl 0CHOBHOTO 00111ero 00pa3oBaHNsi HA OCHOBE
oroc

OCHOBHBIMH METOJaMHM HAay4yHOro TIO3HaHUS (HaOJrofeHue, HW3MEpeHUe, DSKCIIEPUMEHT,
MOJICTUPOBAHNUE) TIPH U3YyICHUH BEIIECTB M XMMHUUECKUX SBJICHUH; yMEHHE CPOPMYIHPOBATH
po0IeMy U MPEUIOKUTH YTH €€ PEeIICHUS

12.2

Oe3omacHol paboThl ¢ XUMHUYECKHMH BEIIECTBAMH, XUMHUECKOW TOCYJOW M J1a00paTOpPHBIM
o0opyToBaHHEM

12.3

MpaBUIIaM# 0€3011acHOTO OOpAIIeHHs C BEIICCTBAMH, UCIIONB3yEMBIMHU B ITIOBCEAHEBHOMH KHU3HH,
MpaBUIaMH TOBEACHUS B LEIIX COEpeKeHMs 30POBBS U OKPYKAIOIICH HMPUPOTHOIN Cpexbl;
MMOHMMaHue Bpena (OMacHOCTH) BO3JEMCTBUS HA JKUBbIE OPTaHU3MBbI OINPENIEIEHHBIX BEUIECTB,
crioco00B YMEHbIIIEHNS U IPEAOTBPAILICHHS UX BPEIHOTO BO3JICHCTBUS

13

Hanwmuue IPAKTUICCKUX HABBIKOB IINIAHUPOBAHNA U OCYHICCTBICHHUA CICAYIONINX XUMHUYCCKUX
OKCIICPUMCHTOB!

13.1

W3y4eHWE W ONHCaHWe (PU3NYECKUX CBOMCTB BEIIECTB, O3HAKOMIICHHE C (U3MUECKUMH U
XUMUYECKUMU SIBIIEHUSIMU; ONBITHI, WIIIOCTPUPYIONINE MPU3HAKU MPOTEKAHUS XMUMHYECKHUX
peakiuii

13.2

M3y4eHHe CII0CO00B pa3leNeHus cMecel

13.3

MOJIy4YeHHE KHUCIOPOAAa M H3YYEHHE €ro CBOMNCTB; IOJNy4YeHHE BOIOpPOJa U U3Y4YEHUE €ro
CBOMCTB; NOJy4E€HHUE YIJIEKUCIIOTO ra3a U M3y4eHHE €ro CBOMCTB; IMOJyYeHHE aMMMaKa U
W3Yy4eHHUE eT0 CBOICTB

13.4

TIPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MAaCCOBOM JOJIEH pacTBOPEHHOTO BEIIECTBA

135

MpPUMEHEHUE HHIWKATOPOB (IaKMyca, METHIOpamKka M (eHoI(pTaTenHa) s ONMpeAeIcHUs]
XapakTepa Cpeibl B pacTBOpaxX KUCJIOT U IIeJI0dYen

13.6

UCCIIEIOBAHNE M ONMCAHME CBOWCTB HEOPTaHUYECKHX BEILECTB PA3/IMUYHBIX KJIACCOB; W3y4EHUE
B3aMMOJICHCTBUSI KUCIOT C METaJlIaMH, OKCHJAMH METAIJIOB, PACTBOPHMMBIMH U HEPACTBOPUMBIMU
OCHOBAHUSIMH, COJISIMHU; OJTy4YE€HHE HEPACTBOPUMBIX OCHOBAHHI; BHITECHEHHUE OJJHOTO METaJlIa
JIPYTUM U3 PacTBOpa COJH; MCCIIEAOBaHHE aM(OTEPHBIX CBOMCTB T'MIPOKCUAOB ATIOMHUHUS U
LHUHKA

13.7

pellleHne SKCIEePUMEHTANBHBIX 3a7ad 1o TemaMm: «OCHOBHBIE KIIACChl HEOPraHMYECKUX
COCIMHEHUNY»;, «ODJEKTPONUTHYECKAs Auccorumaimsy; «BaxHelmme HEMETaTBI W UX
COeIMHEHUS; «BakHEHIIIe METAIIIIbI M UX COSTUHEHUS

13.8

XMMHYECKUE DKCIIEPHUMEHTBI, WIUTIOCTPHPYIOLIME MPU3HAKH IPOTEKAHHs PEaKLHi HOHHOTO
o0OMeHa; KauecTBEHHbIE pPeaklIny Ha MPHCYTCTBYIOIINE B BOAHBIX PAacTBOPAX HMOHBI: XJIOPHUI-,
OpoMuna-, womua-, cymedar-, ¢ocdar-, KapOOHAT-, CHINKAT-aHHOHBI, THUAPOKCHI-HOHEI,
KaTHOHBl aMMOHUS, MarHus, KajdbIWs, aJIOMUHUS, kene3a (2+) u xeneza (3+), memu (2+),
[UHKA

14

VYMeHue:

141

OpCACTaBIATL PE3YJIbTAThbl OKCIICPUMCHTA B (I)OpMe BBIBOAOB, JOKa3aTCJIbCTB, I‘pa(i)I/IKOB u

TaGJ'[I/I[I 1 BbIBJIATH OMITUPHUICCKHUE 3aKOHOMCPHOCTHU

14.2

YCTAaHABIUBATb CBA3M MEXJY pEalbHO HAOMOAAEMBIMH XUMHYECKUMH SIBICHUSAMU U
MpoIleccaMy, MPOUCXOSIIMMU B Makpo- U MUKPOMHpE, OOBSICHATh MPUYMHBI MHOTOOOpa3us
BEIIECTB




HEPEYEHDB 3JIEMEHTOB COJAEPKAHUA, NPOBEPAEMbIX HA OCHOBHOM I'OCYJAPCTBEHHOM

9K3AMEHE 110 XUMHHU
Kon IIpoBepsieMblii 3JieMEHT coepKaHUSA
1 [TepBoHavaIbHBIE XUMHUECKUE TTOHITUS
1.1 Uucteie BeniectBa U cMecH. CrocoObl pas/iesIeHus: cMecei
12 ATOMBI U MOJICKYJIBI. XUMHUYECKUE 3IeMeHThl. CUMBOJIBI XHMUYECKHX 3J€MEHTOB. [IpocThie U CloXKHbBIE
' BEIIIECTBA.
1.3 Xumudeckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIeMEHTOB. CTEIeHb OKHCIICHHUS
14 3aKoH MOCTOSHCTBA cocTaBa BemlecTB. OTHOCUTeNbHas aToMHasi Macca. OTHOCHUTEIbHAS MOJICKYIIIpHAS
' Macca. MaccoBast JoJIs1 XUMHYECKOT0 dJIEMEHTa B COSTMHEHUH
15 KonmuectBo BemectBa. Monb. MomnsipHas macca. MoJsipHbld 00bEM Ta30B. B3auMOCBs3b KOTUYECTBA,
' MacChl ¥ YUCJIa CTPYKTYPHBIX €IMHUI] BelleCTBa
16 dusnyecKkre W XUMHUYECKHE SIBICHHS. XUMHUYECKasl peakuusi U €€ MPU3HAKH. 3aKOH COXpPaHEHHUS! MacChl
' BEIIECTB. XUMUYECKUE YPABHEHUS
5 [Mepuoanueckuii 3akoH u [lepuoanyeckas cuctema xumuieckux siementoB .. Menneneesa. CtpoeHue
aTOMOB
21 [Tepnonnuecknuii 3akoH. [lepnoanueckas cuctema xumudeckux snemenToB .M. Menaeneesa. [lepuoast u
' rpymnibl. DU3NYECKUN CMBICH TTOPSAKOBOTO HOMEpa, HOMEPOB MEPHOA U TPYIIIBI DJIEMEHTa
99 Crpoenne atomoB. CocTtaB aTroMHBIX siiep. M3oromelr. DnexTponsl. CTpoeHHE 3IEKTPOHHBIX 000II0YeK
' aToMoB TiepBbIx 20 xuMudecknx dmeMeHToB [lepuoanaeckoit cuctemsr JI.11. Menaeneesa
3aKOHOMepHOCTI/I B UBMCHCHUU CBOﬁCTB XUMHUYCCKUX JIEMECHTOB HepBI:IX TpéX HepI/IO}lOB, KaJIus, KaJlbL s
93 (pamuyca aTOMOB, SJEKTPOOTPULIATEIHHOCTH, METAJUIMYECKUX W HEMETaJIMYEeCKHX CBOWCTB) M WX
' COCIMHEHWY B COOTBETCTBUH C TIOJOKEHWEM 3JIEMEHTOB B [leproamdeckodl cUCTeMe W CTPOSHHUEM HX
aTOMOB
3 CTpoeHue BeniecTsa
31 Xumudeckass cBsA3b. KoBalieHTHas (MoJipHasl W HEMOJIAPHAs) CBSA3b. JIEKTPOOTPHUIATEIHLHOCTH
' XUMHUYECKUX dieMeHTOB. MoHHas ¢BsA3b. MeTaumndeckas CBsI3b
3.2 Tumel KpUCTANIMYECKUX PEHNIETOK (ATOMHASI, MOHHAS, METALTUYECKAs), 3aBUCUMOCTb CBOMCTB BEIIECTBA
' OT TUNA KPUCTAJUIMYECKON PEIIETKN U BUJIA XUMHAYECKOU CBSI3U
4 Baxueiime mpencraBuTeIN HEOPraHMYECKUX BeulecTB. HemeTtannsl u ux coennHeHus. MeTamibl U ux
COCTUHCHHUS
Knaccudukanus 1 HOMEHKIATypa HEOPraHMUECKUX COSMHEHUI: OKCHIOB (COJIC00pa3yIoNiye: OCHOBHBIC,
41 KHCIIOTHBIC, aM(OTEPHBIC) U HecoeoOpa3yrolue; OCHOBaHNH (MIEN0YN U HEPaCTBOPHMBIE OCHOBAHUS);
' KHCTIOT (KUCIIOPOJICOEpKAIUE U OECKUCIOPOTHBIC, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CpeTHUX
Y KUCJIBIX)
42 du3ndeckne U XUMHUYECKHE CBOMCTBA MPOCTHIX BENIECTB-HEMETAIUIOB: BOAOPOAA, XJIOPa, KHCIOPOJa,
cephl, a30Ta, docdopa, yriaepoaa, KpeMHUS
43 dusznyeckre U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIECTB-METAIJIOB: JINTHS, HATPUS, Kajusl, MaTHUS H
' KaJIbLIMSI, ATIOMUHUS, JKeJie3a. DIEKTPOXUMHUYECKHUI psil HAPSHKEHUH METAIJIOB
44 Odusndeckne MW XWUMHYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHWH HEMETAJUIOB: XJIOPOBOJOPO/A,
' CepOBOIOPO/IA, AMMHAKA
45 duznyeckne W XUMHYECKHE CBOWCTBa OKcumoB HemeramwioB: cepsl (IV, VI), asora(ll, IV, V),
' dochopa(lll, V), yraepona(ll, IV), kpemuaus(IV). [TonydyeHue OKCHI0B HEMETAIIIOB




Kox

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

Xumuueckre cBorcTBa OKCHIoB: MetawioB |IA-IIA rpymm, mmmka, mexu(Il) u xemesa(ll, 1), [Toxyuenue

46 OKCHJIOB METAJJIOB
47 XuMHYeCKre CBOWCTBA OCHOBAaHHUN W aM(OTEPHBIX THAPOKCUIOB (Ha MpHMepe THAPOKCHIOB aTFOMUHUS,
' xenesa, IrHKa). [loxyuenne ocHOBaHHUN 1 aMOTEPHBIX THAPOKCHIOB
OOmue XMMUYECKHE CBOICTBA KHUCIOT: XJIOPOBOJIOPOAHOM, CEpOBOAOPOIHOM, CEPHUCTOH, CEpHOH,
4.8 aszotHoH, (ocdopHOl, KpeMHUEBOH, yronpHOW. OcoOble XUMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOU
cepHol u a30THOM Kucnot. [lomydyenne kucmor
4.9 OO6mume xumMu4yeckue cBoiicTea cpegaux cosueil. Ilomrydenue comneit
410 [lomyuenune, coOupaHme, pacHo3HaBaHWE BOAOPONA, KHCIOPOJa, aMMHaKa, YTIEKUCIOrOo Taza B
nabopaTtopuu
411 Ilomy4yenne amMMuaxa, CepHOW M a30THOM KHCJIOT B HPOMBIIUIEHHOCTH. OOIue CrocoObl MONydYeHHUs
' METALIOB
412 ['eHeTHUeCKas CBA3b MEXKITy KJIACCAMH HEOPTaHUYECKUX COCITMHCHHI
5 XUMHUYECKHE PEaKIIUU
51 Knaccudpukanms XMMIUECKHX peakuid 0 Pa3IHIHBIM IIPH3HAKaM: TI0 YHCIIY H COCTaBY yIaCTBYIOIINX B
' peaKIny BEMIECTB, 10 TETIOBOMY Y (EKTY, 0 N3MEHEHHUIO CTETIEHEeH OKHCICHHUS XUMHUYECKHX IICMEHTOB
5.2 TennoBoi 3¢ (peKT XUMHUECKON peaky, TEPMOXUMHUYECKUE YPaBHEHMS. DK30- U IHIOTCPMHUYCCKHE
' peaxnnu. TepMOXHUMHYECKIE YPaBHEHHS
53 OKUCIUTENbHOBOCCTAaHOBUTENbHBIE peakiuu. OKUCIUTENN U BOCCTAaHOBUTENH. lIpoliecchl okucieHus u
' BOCCTaHOBJICHHsL. DJIEKTPOHHBIIN OaJlaHC OKUCIUTEILHOBOCCTAHOBUTEILHON peakiuu
5.4 Teopust >IEKTPONUTHUECKON mucconuanmu. KaTHOHBI, aHHUOHBI. OIEKTPOIUTHI M HEIIEKTPOIUTEL.
' CunpHBIC 1 crtabble 2IeKTpoIHuThL. CTENeHb AUCCOIMAIUH
55 Peakuun noHHOTO OOMEHa. YCIIOBHUS MPOTEKaHMs peaklMii HOHHOTO OOMEHa, MOJHBbIE U COKpaIEHHbBIE
' HWOHHBIC YPAaBHEHHUS peaKInil
6 XUMHSI U OKpYXKarolasi cpena
6.1 BemectBa 1 Marepuansl B MOBCEIHEBHOH JKM3HM dYeJOBeKa. be3omacHoe HCIOIb30BaHHE BELIECTB U
' XAMUYECKUX peakimii B 1aboparopun 1 ObITy. [lepBast HIOMOIIb IPH XAMHUYECKUX 0XKOTaX U OTPABICHHUIX
XuMHYECKoe 3arpsa3HEHHE OKpY’Karomled cpefpl (KUCIOTHBIE MOXKIHW, 3arpsa3HEHHE MOYBHI, BO3AyXa U
6.2 BOJIOEMOB), cIocoObl ero mpenoTBpameHus [IpenenbHas nomyctumas koHieHTpanus BemectB (IT1K).
' Pormp XxuMuM B pemIeHUH SKOJNOTMYECKHUX TMPOOJeM. YCHIEHHE MapHHUKOBOTO A(QeKTa, pa3pylicHHe
030HOBOTO CIIOS
IIpumenenne cepsl, asora, ¢ochopa, yriepona, KpeMHHUS M UX COCAMHEHHH B OBITY, MEIMIMHE,
6.3 IPOMBIIUIEHHOCTH U CENbCKOM Xo3sicTBe. [IpuMeHeHuMe MeTajuloB M CIUIAaBOB (CTallb, YYI'YH,
' JFOpaIIOMUHNH, OpoH3a) B OBITY M NMPOMBIIIIEHHOCTH X coennHeHui. [IoHsATHE 0 KOPPO3MHU METaJuIoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI HX OT KOPPO3HUH
6.4 [IpuposHBIe UCTOYHHUKN YTICBOAOPOIOB (Yroib, MPUPOAHBIN ra3, HEPTDH), MPOLYKTH UX HepepaboTKu
(OeH3MH), X POIIb B OBITY M IPOMBIIUICHHOCTH
[epBonauabHBIC TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAK O COSANHEHUSX yriieposia (MeTaH, 3TaH, 3THIICH,
6.5 aIeTHIICH, TAHOJM, TJIMLEPHH, YKCyCcHas KucioTa). [IoHATHEe 0 OMOJIOTHYecKH BaXKHBIX BEIIECTBAX: XKHUPAX,
OeIKax, YTIICBOJIaX — M X POJIU B JKH3HH YeJIOBEKA
7 Pacuéthr:
7.1 10 (hopMyJiaM XUMHUYIECKUX COCTUHEHUI
7.2 Macchl (MaccoBOI) 10T PACTBOPEHHOIO BELIECTBA B PACTBOPE
7.3 10 XUMHYECKUM YPaBHECHUSM
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NADPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru I'azera «Xumusi» u callT 11 yuuTens «5 uay Ha ypoK XUMHH»
http://him. 1september.ru Enunas komnekuust LIOP: [Ipenmernas kowekuus «XuMHs
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC SIKCIIEPUMEHTBI: XHUMHUSL.
Konnexuust Poccuiickoro o0iieo0pa3oBaTenbHOro nopraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickast onuMnuana mKkoJIbHAKOB 110 XUMHH
http://chem.rusolymp.ru Opranuueckas XUMHs: JICKTPOHHBIA YISOHUK JJIs1 CPETHEH IKOIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JICKTPOHHBINH y4eOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUTEIK: XUMHUS

http://www.chemistry.ru JluctaHuioHHasE OTMMITHAA 10 XUMUU: TEICKOMMYHUKAIIMOHHBIN

o0pa30BaTeIbHBIN MPOEKT



