


HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE OCHOBHOTO 00IIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHON IMPOrpaMMBbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a taxke Ha OCHOBE (enepaabHOR
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesbHbIX opranu3zanusx Poccuiickoit @eneparum.

[Iporpamma mo xXuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIIeH cTparermu OOy4eHus,
BOCIIMTAaHUS W pa3BUTHs OOYyYaIOIUXCS CpPEACTBAMHU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHME, MPEeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zAeiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, OTIPEIENISIeT KOJINYECTBEHHbIE
Y KaUYeCTBEHHBIE XapaKTEePUCTHKH COJCPIKaHUs, PEKOMEHTyEeM YO TIOCIEeI0BATEIbHOCTD H3YIEeHUS
XAMUHU C YIETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOIIIXCS, OTIPEIENIIET BOZMOXKHOCTH NIPEMETA ISl peaTi3aliii
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTENbHOW MPOrpaMMBbl Ha ypPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHus, a TaKkKe TPeOOBaHWI K pe3ylbTaTaM OOydeHHUs XHMUHU Ha
YpOBHE IIeJIel M3y4eHHs MpeIMeTa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHOMN IEATEITLHOCTH
00y4JaroIIerocs 1mo OCBOCHHUIO y4eOHOTO COIep KaHMS.

3HaHUe XUMHH CIY)KHT OCHOBOW [Tt (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTAaBICHUI O MaTEPUAIBHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb HTPAIOT (JOPMUpPYEMbIE XUMHEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUH BEIIESCTB B MIPHPOJIE, O MYTAX
pemieHusl TI00ANBHBIX TMPOOJIIEM YCTOMYMBOTO Pa3BUTHS 4YeJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumun:

CIOCOOCTBYET pealn3aliyi BO3MOXKHOCTEN JJIsi caMOpa3BUTUS U OPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHON  JEATEeIbHOCTH,  JKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJMMBIX KaK B TIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHabHOM 1A TENbHOCTH;

3HAKOMHUT €O CHEHU(HUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTIO
B3IJIs1a HA €IUHCTBO MPUPObI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TarioM B ((OPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00Y4arOIIUXCS;

CHoCcOOCTBYeT (OPMUPOBAHUIO LEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyUYe€HUU XHMHH 00ECHEeUMBAIOTCS CHEHU(PHUKON COIep:KaHuUs
y4eOHOro MpeaMeTa, KOTOPBIH SIBIIETCS Nearorn4ecky afanTUPOBAHHBIM OTpaKeHHEM 0a30BOM
HayKH XUMUU Ha OMPEIeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPUEHTHPOBAH HAa OCBOCHME
00y4aIoOUIUMUCS CHCTEMbI TIEpBOHAYATBHBIX MOHSATHI XUMHH, OCHOB HEOPraHMYECKON XUMUU H
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.

CrpykTypa coiep:KaHus MPOrpamMMbl MO0 XUMHUU CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ mizyueHuro. ConepikaHHe CKIAJbIBA€TCSl U3 CHUCTEMbI HMOHATHH O XUMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYPHO OPTaHM30BaHBI MO MPUHIUIY MOCIEAOBATEIHLHOIO PAa3BUTHSA 3HAHWW HA OCHOBE
TEOPETUUYECKHX MPEICTABICHUIN pa3HOTO YPOBHSL:



— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KAaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHMSI O CTPOEHUM aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU TIOJYYEHHBIX U
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS IOCIEOBATEIBHO OT OJJHOTO YPOBHS K APYrOMY, BBITIOJTHSS
¢byHKIMU 00BSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH IPAKTUIECKOTO
MIPUMEHEHMSI U TIOJTyYEHUS] U3y4aeMBbIX BEILIECTB.

OcBoeHne MporpamMMbl IO XHMHHU CIOCOOCTBYET (OPMUPOBAHUIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHMS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MIPOUCXOUT C IPUBJICYEHUEM 3HAHUM U3 paHee N3yUeHHBIX yUEOHbIX TPeaAMETOB: «OKpYyKaroUuil
MHup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipyn u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESTEIbHOCTH YeJIOBeKa U KaK OJHOIO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOT0 XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU N3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
¢bopMHUpOBaHMM ¥ pPa3BUTUU T[IO3HABATEIbHBIX YMEHHH M HMX MPUMEHEHHHM B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITEIbHOCTH, OCBOCHUN MPaBUJl 0€3011aCHOTO
oOpaleHus ¢ BeECTBAMU B IIOBCEAHEBHOM XKU3HU.

IIpy u3ydeHuUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XKHOE 3HAYECHUE
pUOOpENH TaKue 1EeH, Kak:

— (hopMupOBaHHE MHTEIIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIILHOMY IPHHATUIO PELIEHUH, CIIOCOOHOM ajanTUpoBaThcs K
OBICTPO MEHSIOINUMCS YCIOBHSIM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(bopMUPYIOLIUM MOTHBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMUU;

— olecrieyeHue YCIOBHM, CIOCOOCTBYIOIIMX HPUOOPETEHUIO0 OOYYaAIOIIMMHUCSA OIIbITa
pa3sHOOOpa3HON NEesATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmmel GyHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
qucie yMEHUH OOBSICHATD U OLIEHUBATh SIBJICHUS OKPY)KAIOLIET0 MUPA, UCIIOJIb3YsI 3HAHUS U OIIbIT,
[IOJIydeHHbIE IIPU U3YYEHUHM XHMUH, NPUMEHATh UX NPH PEIIEHUH MpoOjeM B MOBCETHEBHOM
KU3HU U TPYJIOBOU JEATEIBHOCTH;

— (hopmupoBaHue y 00y4arOUMXCsl TyMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs LICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€JIeCO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS M OKPY)KAIOWIEH MPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0Y4YEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHMs OOIEYETOBEYECKMX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HaIIPaBJIEHHOCTH AajbHEUIIEro 00ydeHHs.



OGmee YuCJIO 4acoB, OTBCHéHHBIX AJId U3y4CHUA XUMHUHU Ha YPOBHC OCHOBHOTO O6H_ICFO
oOpa3oBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU 4YEIOBEKA. XMMHS B CHCTEME HayK. Tena u
BemiecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ATperarHoe COCTOsiHuE BemiecTs. [loHsTre o mertoaax
no3HaHus B Xxumuu. Yucteie BemectBa 1 cMecu. CriocoObl pa3ieiieHus: CMeCcen.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnokHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuaeckasi popmyia. BareHTHOCTh aTOMOB XUMHUECKHX 2JIEMEHTOB. 3aKOH MOCTOSTHCTBA
coctaBa BemecTB. OTHOcHTeNbHass aToMHas Macca. OTHOCUTENbHAsh MOJIEKYJIApHAs Macca.
MaccoBast 107151 XHMUUECKOTO 3JIEMEHTA B COSMHEHHH.

KonnuecTto BemectBa. Moisib. MonsipHas macca. B3auMocBsI3b KOJIMUECTBA, MACChI M YUCTIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo GpopmynaM XUMUYECKUX COCTUHEHH.

duszndeckue M XUMHUUYECKHE SIBJICHHUS. XUMUYECKas peakius U e MNpU3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMHUUECKHE ypaBHEeHUs. Knaccubukamms XUMUISCKUX PEaKIuid
(coenuHeHws, pa3IoKeHUs, 3aMeIeHsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKON TOCYJOM, MpaBmiaMu palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOpareHust ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yY€HHWE W OMUCaHWE (PU3UUECKHX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NUIECKUX (TIAaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTUBAaHUE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MeJIa C KUCIIOTON) SIBJICHHUM, HAOIIOCHHUE U
OTHCAaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakuil (pas3ioskeHue caxapa, B3auMO/JIeiiCTBHE
CEPHOM KHUCJIOTHI C XJOpUIOM Oapusi, paznoxenue ruapokcuga meau (IlI) mpu HarpeBanum,
B3aMMOJICHCTBHUE KeJie3a ¢ pacTBopoM coiu Menu (11), u3ydenue crmocoboB pa3aeineHus: CMECei:
C TMOMOIIBI0 MarHurta, (QUIbTPOBAHWE, BbIMApUBaHUE, JUCTUWIULLMS, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBAPEHHOM COJNM, HAOJIIOACHHE U OINMCAaHUE PEe3yJbTaTOB IMPOBEICHUS
OMbITa, WIUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHUS MAacChl, CO3JaHHe MOJeled MOJIEeKYI
(IIapocTep>KHEBBIX).

BaxHeiinmue npeacTraBuTe/ I HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl MONy4eHHUs KUCIOpOJa B JIaOOpaTOpHH U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — ajuioTpomHas MoaudUKaius
KHCIIOpO/Ia.

TemoBoit 3¢ (dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, O5K30- U
SHAOTEPMHUUYECKHE peakiuu. TOIIMBO: yroiab M METaH. 3arpsi3HEHHE BO3[yXa, YCUJIEHUE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — aneMeHT u pocToe BemecTBo. HaxoxaeHue Boiopoaa B mpupo/ie, husnueckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MmorydeHusi. Kuciotel u comnu.

MonspHblii 00bEM ra30B. Pacu€rbl Mo XUMHYECKUM YpaBHEHHSIM.

®dusnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU
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yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HeHUE MPUPOJHBIX BojA. OXxpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3nUecKre U XUMHUUYECKHE CBOWCTBA OKCHIOB. [lomydeHne okcuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukamnus kucnor. Homenknatypa kucinor. OU3ndecKkue U XUMHUSCKUE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJyYeHHE, COOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM W yCJIOBHS BO3HMKHOBEHHWS W TPEKpaIleHus TOpeHus (Mmoxapa), 03HAKOMIICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCTIOJIH30BAHUE BHICOMATEPHAIIOB), HAOJI0IEHHE 00Pa3I[OB BEIIECTB KOJTHMYECTBOM |
MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEHW PACTBOPEHHUS BEIIECTB C PA3TMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), HCCIIEeI0OBaHHEe 00pa3l0B HEOPraHMYECKHUX BELIECTB Pa3IUYHBIX KJIAcCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoieiicTBus okcuaa meau (1) ¢ pacTBopoM cepHOI KUCIIOTHI, KUCIOT ¢ METaJUIaMH, PEaKITUiA
HEWTpalIN3alny, NOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO METaJIa IPYyruM
W3 pacTBOpa COJM, pPEIICHHE SKCIEPUMEHTAIBHBIX 3aJady mo TeMe «BaxHelmme Kiaccsl
HEOPraHUYECKUX COCTUHECHUI.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XUMHU4YecKas ¢BA3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[IepBbie MOMBITKY KIACCUPHUKAIIMN XUMUYECKIX JIEMEHTOB. [[oHATHE O TPYIIax CXOIHBIX
AJIEMEHTOB (LIEJIOYHBIE U MIETIOYHO3EMENIbHBIE METAILIBI, TaJIOTEHbI, HHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(poTepHbIe OKCUABI ¥ THIPOKCUIBI.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOa U TPYIIIbI AIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpOEHHE ANEKTPOHHBIX
obosouek aromoB TmepBeix 20 xumudeckux snemeHToB Ilepmonmmueckoii cuctemsr J[. .
MenneneeBa. XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA MO €ro nojoxeHuto B [lepuoamueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npakTuku. JI. Y. MenzeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenb okuciienus. OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIC peakiinu. [Ipoiiecchl OKucieHus
1 BoccTaHOBJICHHS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMI (TOpEeHUE, PEAKIIUK PA3JIOKECHHS, COCTMHEHNS).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yyepe3 UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MMOHSTHM, TaK U MOHSATUMN, SBIISIOIIUXCS
CHUCTEMHBIMU IS OTJCJBHBIX MIPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.

OO6mre ecTecTBEHHO-HAYYHbBIC TTOHSATHS: HaydHbIN (akT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, Kiaccu(duKaus, TMNePUOJUIHOCTh, HAOTIOACHUE, OKCIIEPUMEHT, MOJIeIUPOBaHUE,
M3MEPEHUE, MOJIENb, SIBJICHHE.

®dusmka: Marepus, aroMm, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: dotocunres, nprxanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOTaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peaKius

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB XHMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOAOB, Kajaus, KaJbLHMs W HUX COCAUHEHUHW B COOTBETCTBUH C
MOJIOYKEHHUEM AJIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BelecTBa: BHJABl XHUMHUYECKOW CBS3M. THIBI KPUCTAUIMUECKHX PEIIETOK,
3aBHCHMOCTbH CBOMCTB BEIIECTBA OT THIA KPUCTAIUTUYECKON PEIIETKH M BUa XUMHUUECKOW CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCSAIIMUXCS K Pa3IMYHBIM KJaccaM HEOPraHMYECKUX COCAMHCHHH, T'€HETHYEeCKas
CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKUX peakuil M0 pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIIMU BEIIECTB, M0 TEIIOBOMY 3G (dEKTY, 0 U3MEHEHHUIO CTENEHEH OKUCIIeHUS
XUMHUYECKUX DIIEMEHTOB, IO O0paTUMOCTH, IO YyYacTHIO KaTainu3aTopa). OK30- H
SHIAOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKHE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonarne o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuse. [lonsarre o xumMuueckoMm paBHOBecHH. DaKTOPBI, BIUAIOUIME HA CKOPOCTh XUMHYECKOM
pEeaKLMH U MOJIOKEHHE XUMUYECKOTO PAaBHOBECHS.

OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIIMH, DJICKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBl€HUE YpPaBHEHUHM OKHCIUTEIIbHO-BOCCTAHOBHUTEIIBHBIX
peaxiuii ¢ UCIOIb30BAaHIEM METO/1a AIEKTPOHHOTO OanaHca.



Teopust 3MEKTPOAUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIUuThl. KaTnonsl,
aHUOHBI. MeXaHn3M JUCCOLMAIMY BEILECTB C Pa3IMUHBIMU BUJIAMU XUMHUYECKOH cBsi3U. CTeneHb
mucconanui. CUIIbHBIC U CIIa0bIe 3JEKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YCIIOBUS NMPOTEKaHHUS PEaKIUii MOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHM M COJEH B CBETE
MIpPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii sIkcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauioB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMUYECKON peakIuu OT BO3JACHCTBHS pa3lIUYHBIX
(akTOpOB, HCCIEIOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOliecca TUCCOLUALUU
KHCJIOT, I1eJIouel U coJielt (BO3MOKHO MCIIOJIb30BaHUE BUJIEO MAaTEPUAJIOB), IPOBE/IEHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKU NPOTEKaHUS peakuuili MOHHOro oOMeHa (oOpa3oBaHME OcCajKa,
BbIJIEJIEHHE Ta3a, 0Opa3oBaHHE BOJbI), ONBITOB, WUIIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakUui (FOpeHHe, peakluu pPas3JIoKeHHs, COCIWHEHUs), paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C TOMOUIbI0 KAuyeCTBEHHBIX peaklMi Ha HWOHBI, pelIeHHe
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTajibl 1 MX coeJUHEHUS

OOmiasi xapakTepucTHKa TajoreHoB. OCOOEHHOCTHM CTPOEHHUsT aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (pU3MUECKUE CBOMCTBA MPOCTHIX BELIECTB — TrajOreHOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJZIaMH, HEMETaJUIaMu,
menouamu).  XsopoBojopond. ComsHas KHCJIOTa, XUMHWYECKHE CBOWCTBA, TIOJydeHUE,
npuMeHeHue. J[eficTBrue Xjopa 1 XJI0pOBOIOPO/Ia HA OpraHU3M YelioBeKa. BaxHeiine XJIopubl
U MX HaXOXJEHUE B IPUPOJIE.

O6mrass xapaktepuctuka snemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (u3nueckue CBOMCTBAa MPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PHKALMN KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHIOB. CepHas KUCIOTa, PU3MYECKHEe U XMMHUYECKHE CBOMICTBa
(oO1mme Kak npeicTaBUTENs Kilacca KUCIIOT U crienuduueckue). XMMUYECKHE Peakliny, JeKaline
B OCHOBE ITPOMBILIVIEHHOT'O CII0c00a MOJIy4eHUs: CEpHOM KUCIOThI. [IpuMeHeHne cepHOi KUCIIOTHI.
Cosin cepHOM KHCIOTBI, KayecTBEHHas peakuus Ha cyiabpaTr-uoH. HaxoxxneHue cepel u eé
COEMHEHUH B mpupoje. XUMUUECKOE 3arpsi3HEHUE OKPYKAIOIIEeH cpellbl COSANHEHUSIMU CEpbl
(KUCIIOTHBIE JI0K/IU, 3arpA3HEHUE BO3/IyXa U BOJIOEMOB), CLIOCOOBI €ro Mpel0TBpaILCHHS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHM OKHCICHUSA. A30T, pacupoCTpaHeHHWe B Hpupojae, Qusnueckue u
XUMU4eckue cBoicTBa. KpyroBopoT a3ora B nmpupoje. AMMHAK, ero GU3NUECKUe U XUMUUECKUE
CBOMCTBA, MosyueHue U npuMeneHue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHEe CBOMCTBRA,
npuMeHeHne. KaduecTBeHHas peakuuss Ha MOHBI aMMOHHUSA. A30THas KUCIOTa, €€ IMOJIydyEHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpeHuil. XUMHUYeCKOe 3arpsi3HEHHE OKpYXKarolled cpelbl COSAMHEHUSIMH a30Ta (KUCIOTHBIE
JOX/IM, 3arps3HeHHe BO3ayXa, MOuYBbl U BOA0OEMOB). Pochop, amnoTponHble MoAUDUKALIUU
dochopa, puznueckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciorta,



¢u3nyeckue M XMMHYECKHE CBOICTBa, mosydeHue. VcmosnbizoBanue ¢(ocdaTtoB B KadecTBe
MUHEPAJIbHBIX y100pEHUIA.

OOmast xapakrepuctuka 537aeMeHTOB |VA-Tpynmbel. OCOOCHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHbIE CTENECHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOJU(PHUKAIINN, PACTIPOCTPAaHEHHE B
npupoje, pu3nuecKkue U XuMU4ecknue cBoiicta. Ayncopouns. KpyroBoport yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKUE U XMMUYECKHE CBOWCTBA, JAEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOieMbl, CBs3aHHbIe ¢ okcuaoMm yriaepoaa (1V),
THIOTe3a TII00aIbHOTO TOTEIUICHHUS KIMMarta, MapHUKOBBIH 3((dekT. YroibHas KUCIOTa U e
CoNM, WX (pU3MUECKHEe M XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peaknus Ha KapOoHaT-HOHBL. Vcroib30BaHne KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHUYECKUX BEILIECTBAaX KaK O COEIMHEHUSX Yriepoja
(MetaH, 3TaH, 3TUJIEH, alleTUJIEeH, TaHOJI, TJIMLEPHH, YKCYCHasl KucioTa). [[pupoiHbie HCTOUHUKU
YTJI€BOAOPOJIOB (YTrojb, IPUPOIHBIN ra3, HedTh), IPOIYKTHl UX epepaboTKU (OEH3UH), UX POJIb
B OBITY U IpoMbIIIIeHHOCTH. [loHsTHE O OMOJIOTHYECKH BaKHBIX BELIECTBAaX: JKHUpax, Oenkax,
YyIIeBOAAaX — M HMX POJM B JKU3HMU 4YelloBeKa. MaTepuaibHOE €IMHCTBO OPraHWYecKuX u
HEOPraHMYECKUX COEIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJY4YeHHE M MPUMEHEHHUE.
Coenunenus kpemHusi B mnpupone. OO6mwue mnpencraBienuss o6 okcuge kpemuHus (I1V) u
KpeMHHEBO# kucnote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHeiime
CTPOWTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiembl
0€30MacHOTO UCMOIb30BaHUS CTPOUTEIHHBIX MATEPUAJIOB B IIOBCETHEBHOM KU3HU.

Xumuueckuil IKCnepumenm:

n3ydyeHue oOpa3l[OB HEOPTaHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HaOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTBITHI,
oTpaxaromue (U3NYeCKue U XMMHUYECKHE CBOICTBA rajoreHOB U UX COEIWHEHUH (BO3MOXKHO
HCII0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasliaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJICOMATEpUANIOB), HAONMIOJEHHEe Ipolecca OOYIrJMBaHMA  caxapa I1OoJ  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KUCIOTHI, U3y4eHHE XUMUYECKUX CBOWCTB pa30aBiICHHON CEpHOM
KHUCIIOTBI, IPOBEJICHHE KAaYeCTBEHHOH peakuuu Ha cyinb(arT-uoH U HaONIoJIeHuE IMpH3HaKa eé
MIPOTEKAaHUs, O3HAKOMJICHHE C (PU3UUYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHUE BUACOMATEpUAIOB), 00pa3iaMu a30THBIX U GochOopHBIX ynoOpeHui,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUS U (ocdaT-HuoH U U3y4eHHE MPU3HAKOB UX MIPOTEKAHUS,
B3aMMO/ICHCTBUE KOHIIEHTPUPOBAHHOW a30THOW KHCIOTHI C MEIbI0 (BO3MOKHO HCIIOJIb30BAHUE
BHUJICOMATEPUANIOB), M3YYCHHE MOJeNeld KpPUCTAIMYECKUX pemETOK anMasza, rpadura,
¢bymiepeHa, 03HaKOMJICHHUE C IIPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U yCTPOHCTBOM MPOTUBOra3a, MojiyueHue, coonpaHue, paclo3HaBaHue U U3y4eHHE CBOMCTB
YIJIEKUCIIOTO Ta3a, MPOBEACHHE KAueCTBEHHBIX pPEAKIHMi Ha KapOOHAT W CHJIMKAT-HOHBI H
U3Y4YEHHE IPU3HAKOB UX IMPOTEKAaHMs, O3HAKOMJIEHME C TNPOAYKLUUEH CHIMKAaTHON
MIPOMBILIJIEHHOCTH, PEIIEHHE HKCIIEPUMEHTAIbHBIX 337a4 10 TeMe «BakHelme HeMeTaibl U UX
COCIUHEHUS.

MeTaJuibl M X COEIMHEHUS

OO11ast XapakTepUCTUKA XMMUYECKHX JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX MOJIOKEHUS
B llepumoanyeckoin cucremMe xumuueckux snemMeHtoB . M. MeHnneneeBa U CTpoeHUsT aTOMOB.
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Crpoenue meramioB. MeramiMueckas CBA3b U METaJUIMUECKas KPUCTAUIMYECKasl peléTka.
DNEeKTPOXUMHUYECKUN pPsAJl HampspkeHUM MeTamwioB. Du3MuecKue W XHUMHUYECKHME CBOWCTBA
MetauioB. OOmMe crmocoObl MoTy4eHuss MeTauioB. [IoHsITHE 0 KOPPO3HH METaNIOB, OCHOBHBIC
cnocoObl 3alMThl UX OT Koppo3ud. CIutaBel (CTaib, YyryH, TIOpPATIOMUHUHN, OpoH3a) W HUX
MIPUMEHEHHE B OBITY U TIPOMBIIIICHHOCTH.

[[lerounble MeTasuIbl: TIOJI0KEeHUE B [leproinuecko cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupone. OuU3nuecKue U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U THAPOKCUJIBI HATPHS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB U UX COCTUHECHHIA.

[Ieno4yHO3EMENBHBIE METAJUIBI MATHUN U KAJIBIUI: 1T0JI0)KEeHKE B [leproanyueckon cucreme
xuMuueckux snmemeHToB . M. MeHnaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
®uU3MYEeCKe U XMMHUYECKUE CBOMCTBAa MAarHusl W KajblMs. BaxkHedmue COeIMHEHUS KalblUs
(oxcun, rumpokcua, cor). KECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHeHHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoll cucTeMe XUMHUYECKHX 3yeMeHToB J[. M.
MenpeneeBa, CTpO€HHE aToOMa, HaxoXJeHue B mpupoje. Ousnyeckue U XMMUYECKHUE CBOMCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMICTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementos [l .
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
xkene3a. Okcuapl, runpokcuasl u comm xenesa (1) m xemesa (11l), ux cocras, cBolicTBa u
ITOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMy METAJJIOB U CIUIABOB, UX GU3NYECKUMU CBOMCTBAMU, U3yUCHHE
pe3ynbTaTOB KOPPO3UU METAIOB (BO3MOKHO HCITOJIb30BaHUE BUICOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KaJdblUsi W HATpusi C BOJAOM (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEPUAJIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlECCa TOPEHUS JKele3a B
KUCTIopoe  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUATIOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajlblUs, aTIOMHHUS, IMHKa, kene3a (l1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IIAMEHH MOHAMH HATPHS,
KaJusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCe0BaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMUHHS U TMAPOKCUA LIMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 33]1a4 10
TeMme «BakHelne MeTallyIbl U UX COETUHEHUSD.

XuMHUS U OKpYKaKIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. be3omacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas moMomib MNpu XUMHUYECKHUX OXKOTax H
OTpPABJICHUSIX.

XUMHYECcKOe 3arpsi3HEHHE OKpYKarolel cpeabl (MpeieibHas JOoMmycTUMasi KOHIEHTpalus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0rHYECKUX MpooieM.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CTIaBbl METAJIIOB, MIOJMMEPHBIE MaTEPHAIIBI).

Mescnpeomemmnuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMHUH B 9 Kilacce OCYyLIECTBIISAETCS
Yyepes UCIOJIb30BaHKE KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U IOHITHH, SIBISIOMINXCS
CUCTEMHBIMU IS OTAENbHBIX NPEIMETOB €CTECTBEHHO-HAYYHOIO IHKJIA.

OO01ue ecTecCTBEHHO-HAYUHBIE MOHSATHUS: HAYUHBIHN (PaKT, TUTIOTE3a, 3aKOH, TEOPHs, AaHATU3,
CUHTE3, KIacCHU(pHUKAIUs, TMEePHOJUYHOCTh, HAOMIOIEHUE, OHKCIEPUMEHT, MOJACIUPOBaHNE,
HU3MepeHue, MOJIeIb, SIBJICHUEe, TApPHUKOBEIN 3()(PeKT, TEXHOTIOT S, MaTepHAIIBI.
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@dwusuka: Marepus, aroM, OJEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIWJ, H30TOIHI,
palMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUHA 3apsl, MPOBOJHHUKH, TMOJIYIPOBOTHHUKH,
JMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIeCTBa, Ias,
pacTBOp, paCTBOPUMOCTh, KPUCTATUTNYECKAs PEIIETKA, CIUIABbI, (PU3HUECKIE BEIUYUHBI, €THHHILIBI
M3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

Bbuonorus: ¢otocunres, npixanue, Omocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

I'eorpadus: armocdepa, rtuapochepa, MuHEpadbl, TOPHBIE TOPOJBI, TIOJE3HBIC
HCKOTIaeMbI€, TOTINBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC pe3yNbTaThl OCBOCHHS IMPOrPaMMbl OCHOBHOTO 00Iero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0J/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIbHOW JICATSILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpPaBWJIAMH M HOPMaMH MOBEACHUS U
CII0OCOOCTBYIOT ITPOLIECCAM CAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIE pE3yNbTaThl OTPAKAKOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3MTHBHBIX [IEHHOCTHBIX OPUCHTAIMN M PACIIUPEHHE OMbITA JESITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJeTh JIOCTOBEPHOW HH(OpMAIUel O MEepPeIOBbIX TOCTHKCHUAX M OTKPBITHUAX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJCTABICHNUS O COIMANBHBIX HOpPMax M TpaBHJIaX MEKJIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE,  KOMMYHHKAaTHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIC3HOIA,
y4eOHOMCCIIEIOBATEIIbCKOW, TBOPYECKOW W JPYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHO NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBITIOJTHCHUN XUMHYECKHX O3KCIEPHMEHTOB, CO3JaHMHM Y4eOHBIX MPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMOIIOMOIIM B HPOLECCe ATOHW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATH CBOE MOBE/ICHUE H MIOCTYIIKY CBOUX TOBAPHIICH C TIO3UIIUH HPABCTBEHHBIX U IIPABOBBIX
HOPM C y4ETOM OCO3HaHHsI MOCIIEACTBHUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
MOHMMAaHUS CYIHOCTU HAyYHO!H KapTHHBI MUPA, IIPEACTABICHHS 00 OCHOBHBIX 3aKOHOM €PHOCTSIX
Pa3BUTHS MPHUPOJIBI, B3AUMOCBS3SX YENIOBEKA C MPUPOIHOM CPEoil, O PO XUMHU B O3HAHUH
ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABIICHHbIC HA IIOJyYCHHE HOBBIX 3HAHUIM 10 XHUMHH,
HEOOXOMUMbIe Ul OOBSCHEHHs HaOIIOIAeMbIX IPOLIECCOB U SIBICHUIA, [MO3HABATEIbHOM,
UH()OPMAILIMOHHON M YUTATENBCKOM KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C y4eOHBIMHM TEKCTaMH, CIIPABOYHON JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHWIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BHIOOpY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHME IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO, YCTAHOBKU
Ha 3J0pPOBBIA 00pa3 >KU3HH, OCO3HAHHME TMOCIEACTBHA ¥ HENPHUATHE BPEAHBIX MPUBBIYCK
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(ymoTpeOsieHuss aNKoroJisi, HApKOTUKOB, KypeHHs), HEOOXOIUMOCTH COONIOACHUS MPaBUII
0€30MMacCHOCTH P OOpAICHHH ¢ XUMHUYECKUMU BEIIECTBAMHY B OBITY U pealibHOM JKU3HH,

5) Tpy10BOT0 BOCIIUTAHMS:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPYIy ¥ pe3yabTaTaM TPYAOBOU ACSITEIBLHOCTH, B TOM YUCJIE HA OCHOBE MIPUMEHEHHUS MPEIMETHBIX
3HAHMA TI0 XWMHH, OCO3HAHHBIA BBIOOP WHIUBUAYAIBHOW TPACKTOPUU TIPOJIOJDKEHUS
oOpa3oBaHUsl ¢ Y4E€TOM JMYHOCTHBIX WHTEPECOB W CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, YyCHEemHOW MpodecCHOHATbHON MOEATENbHOCTH M Pa3BHTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJTAITUPOBATELCS B IPO(HECCHOHATILHON CPE/IE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUIl OE30MaCHOTO MOBEJAEHMSI IPU paboTe C BEIIECTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSITH 3HAHUS, TOTyYaeMble MPU U3YYCHUH XUMUH, JUJIS PEIICHUs 3a/1a4,
CBSI3AHHBIX C OKpYKAOWIEW NPUPOJHOW CpENoW, JId TOBBIIMIEHUS YPOBHS HKOJOTHMYECKOMN
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIAEISAIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OpPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOM J1eATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
PacKpbIBaTh CMBICT XMMHUYECKUX MOHATHH (BBIIEIATH UX XapaKTepHbIe IPU3HAKHU, YCTAHABIUBATD
B3aMMOCBS3b C JPYTMMHU TOHSATHSIMH), MCIIOJIB30BATh MOHATHS Ui OOBACHEHUS OTAEIHHBIX
(hakTOB U SBICHUI, BRLIOUPATh OCHOBAHUS U KPUTEPHH U1 KilacCu(PUKAIIMN XUMUUECKUX BEIIECTB
U XMMUYECKUX PEaKIMil, yCTaHaBIMBaTh MPUYMHHO-CICJCTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHBIC, ACAyKTHBHBIC, MO aHAJIOTHH),
JIeNIaTh BBIBOJIbI U 3aKJIFOUEHNUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MNPEoOpa3oBBIBATh IIUPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepH30BaTh CYIIECTBEHHbIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX PEaKIUd, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPHUUYUHHO-CIEACTBEHHbBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:
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YMEHHE WCIOJB30BaTh MOCTABJICHHBIC BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IMO3HAHUSA, a
TAaK)KE€ B KauyeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MpUOOpETEHHE OMbITA MO IUIAHUPOBAHUIO, OPraHM3AIMH M TPOBEACHHUIO YYCHUUYECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM MpPOIecca, CAaMOCTOSTENIFHO MPOTHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOMPATh, AHATTM3UPOBATh U HHTEPIPETUPOBATH HH()OPMAIIMIO PA3TMYHBIX BUJIOB
1 (OpM IMPEICTABIICHHSI, ITOJTy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMY/ISIPHAS TUTEpaTypa
XHUMHYECKOTO COJICPIKAHUSs, CITPaBOYHBIC IOCO0OMs, pecypchl HTepHEeTa), KpUTHYECKH OIEHUBATh
MPOTUBOPEUYUBYIO H HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE IPUMEHSTH PAa3JIMIHBIC METOJIBI U 3aIPOCHl TIPH TIOUCKE B 0TOOpe MH(MOPMAIUN U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOMMBIX JUTS BBITIOJIHEHUS YICOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOH aKTHBHOTO HMCITOJIB30BAHMS PA3TMUHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEIFHO BBIOMPATH ONTUMAIBHYIO (OpMy MpeaAcTaBICHUS
nH(OpPMAMA ¥ HWJUTFOCTPUPOBATH pellacMble 3aJa4l HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJbh30BaTh W aHAIM3HPOBATH B Ipolecce ydeOHOW M MCCIenoBaTeIbCKON
JESITSLHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUICHHOCTH, CETBCKOTO X031 CTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMNPOCH (B XoJ€ AWasiora W (WJIM) JIUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaThb MPE3CHTALUI0 pe3YJbTaTOB BBHIMOJHEHHUS XUMHYECKOIO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEeIbHOCTH IpPU PEIICHUH BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCaJIbHbIEe YUeOHbIe AeiicTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HaubOomee 3 GeKTUBHBIE CITOCOOBI pelIeHNs y4eOHbIX 1 TO3HABATENbHBIX 33/1a4, CAMOCTOSTETFHO
COCTaBIISATh UM KOPPEKTUPOBATH MPEIOKEHHBIN allTOPUTM JCHCTBHIM MPU BHITIOTHEHUH 33 JaHH
Cc yu€TOM TOJIy4YeHHUS HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEHIECTBAX M PEAKIIHSIX,
OIICHUBATh COOTBETCTBHE MOJIYYEHHOTO PE3ybTaTa 3asBICHHOH 11€7H, YMEHHUE UCIOJIBL30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MMPEJiaraéMble B YCIOBUH 3aJIJaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX peE3ylIbTATOB 10 OCBOCHHIO OO0S3aTENBHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil pabodeld TPOrpaMMoOil, BBIIEISIIOT: OCBOSHHBIC
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oOy4aromMMHUCs Hay4YHbIE 3HAaHUS, YMEHUS M CIOCOOBI JEHCTBHM, CHEHU(PHUECKHE IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyuenust B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHUTEIIbHAs aTOMHasi W MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MAacCOBast J0JII XUMUYECKOTO AJIEMEHTA
B COCIUHEHUH, MOJSIPHBIM 00BEM, OKCHUI, KHUCJIOTAa, OCHOBAaHHE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIyii: peakiy COSAMHEHUS, PEAKIINK PA3JI0KEHNUs, PEaKI[UU 3aMEIICHUs, PEaKIIUH
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJISIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBsI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY JJISi COCTaBJICHHS (OpMyNl BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNIeIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHA XUMHYECKOW CBS3H
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cucCTEME, 3aKOHOB COXPAHEHHsS MAacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUs], 3aKOHAa ABOTraapo;

ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoarpynna (b-rpymma)», maneie U GoJbIIME MEPUOAbI, COOTHOCHUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEHIECTB Pa3TUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
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BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOTO JIEMEHTa 10 (popMysie COCTUHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKON PEAKIUU;

IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATEIbHOCTH — AaHAIU3 M CHHTE3,
cpaBHeHHE, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISi U3YYEHUS CBOMCTB BEIIECTB M XMMHYECKHX PEaKIIHM,
€CTECTBEHHO-HAY4HbIE METO/Ibl IO3HAHUSI — HAOII0ACHNE, U3MEPEHHE, MOICIIUPOBAHUE,
9KCIEPUMEHT (PEaJIbHBIA U MBICJICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIB30BAaHUS XMMHUYECKOH TOCynod ®  J1abOpaTOpHBIM
o0OpyJIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU N0 BBIMOJTHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB I10 MOJIY4YEHUIO U
coOMpaHui0 Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa W KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U MPOBOJUTH XUMUYECKHE IKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C IOMOIIbIO MHAUKATOPOB (JIakmyc, PpeHosdTaaenH, METUIOPaHXK U JPYTHeE).

K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATHH: XUMUYECKHU 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XUMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] JUCCOLMAIUs, peakUud HOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIUs, aM(pOTEpHOCTh, XHUMHYECKas CBA3b
(KoBajieHTHasi, HMOHHAs, MeETaJuIMyecKas), KpUCTAJUIMUecKasi pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEaKkiuH, IMpeleibHO JOMyCTHMas
koHueHntpanus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX IMOHATUH M NPUMEHSTH STH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIeHHS (OpMYyJ BEHIECTB H
YpaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JIIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAenEHHOMY
KJIacCy COeAMHEHUU 1Mo dopmysnaMm, BUJI XUMUYECKOW CBA3M (KOBaJEHTHAs, MOHHAs,
MeTa/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HMOHAa 1O XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOJAHBIX PAcTBOpPaxX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJTIMYECKON PEMIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMbici [leproauueckoro 3akoHa [[. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro NOHMMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ileproaunueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuuyaTh MOHATHUSA «IJ1aBHas mnoarpynmna (A-
rpynna)» M «mnobouyHas mnoxarpynmna (b-rpymma)», Mmanble W OosbLIME EPUOJBI,
COOTHOCHUTb 0003Ha4YEHUs1, KOTOPbIE UMEIOTCS B IEPHOIMUECKON TalInIE, C YUCIOBBIMU
XapaKTEpUCTUKaMH CTPOEHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsal A1pa,
oO11ee YMCiI0 AIEKTPOHOB U paclpeeseHne UX MO IEKTPOHHBIM CIIOSIM), OOBACHSTD
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o0mue 3aKOHOMEPHOCTH B HM3MECHEHHHM CBOWCTB JJIEMEHTOB M WX COCIUHEHUH B
npeaenax MaJbIX MEPUOJIOB U TIIaBHBIX HOATPYIIL ¢ Y4ETOM CTPOSHHS X aTOMOB;
KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKUE
peakuuu (M0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKUUHU BEIIECTB, MO TEIJIOBOMY
pPexTy, M0 U3MEHEHUIO CTETICHEH OKMCIICHUS] XUMHYECKHIX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATh) OOUME M cHenu(pUYIecCKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
MOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIC ¥ COKpAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKINH,
MOJTBEPXKAIONINX CYIIECTBOBAHNE TEHETHYECKOW CBS3M MEXAY BEIIECTBAMHU
Pa3IMYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIUN IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYSCKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIUMCIIATH OTHOCUTEIFHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa Mo (opMylie COeJMHEHNs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANTH PACYETHI IO YPABHEHHUIO XUMUYECKON pEaKITiH;

coONMOaTh TpaBHWJA IIOJI30BAHMS XHUMHYECKOHW TIOCYHOH ©  JabopaTOpHBIM
o0opy/noBaHHEeM, a TaKkke MpaBuia oOpalleHUs C BElIeCTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMU N0 BBIMOJIHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB IO MOJIY4EHUIO U
coOMpaHuIo ra3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOJUTH PEAKIMH, TMOATBEP)KIAIOIINE KaUYeCTBEHHbIN COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapooHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEILECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTEILHON AESITEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHHE, 0000IIeHHe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4YHbI€ METO/IbI TIO3HAHUS — HAOJIOICHHE, U3MEPEHNE, MOIETUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN ).
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TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumusi — BaykHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
L ):1 ]
19 BemecTBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopon. [lonsitue o bubnuoreka [JOK
2.2 8 1
KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN
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[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bubnuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Bu6morexa LIOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Konrtpoiabnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHTOB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS

20


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

Hroro no pazneny

25

Pazgen 3. Meraiibl 1 UX COeTUHEHU S

. bubnuorexa [JOK
31 Obmye CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTaiUIbl 1 UX COETUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 BemiecTtBa 1 MaTepraibl B JKU3HU YEJIOBEKA 3 bubmiorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p oc Bhe 3 bu6mmoreka [IOK
C3CPBHOC Bpem https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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IHOYPOYHOE IIVTIAHUPOBAHHUE

8 KJIACC
N KoJunyecTBo yacoB JlaTa nuzyyeHus DJIeKTPOHHBbIE
- @ uudposwIe
n/ | Tema ypoka Kourpoabubie | IIpakTnueckue Txanu AT op
Bcero 6 P pyemast o0pa3oBaTejbHbIe
n
Pa0o0ThI Pa0o0ThI yeckKasa pecypebl
BBoanslii nHCTpYyKTa) 1o Th.
1 [Ipenmer xumuu. Poss xumMun B 1 02.09.25 bu6moreka [IOK
.09.25r
JKU3HU YenoBeka. Tena u https://m.edsoo.ru/ff0d210c
BEIIECTBA
ITonaTrre o MeToaX MO3HAHUS B bubmuoreka IJOK
2 A 1 05.09.25r nosmotera I
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTrueckast pabota Ne 1
«IIpaBmiia paboTHI B Eu6 1OK
HOIHOTEKA
3 J1a00PATOPUU U IIPUEMBI 1 1 09.09.25r
patop P https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTOpHBIM
000pyI0BaHUEM
YucTele BelllecTBa U CMECH. bu6 K
4 . 5 1 12.09.25r uommoreka T10
CriocoObl pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
«Pa3menenune cMmecel (Ha bu6 K
5 A ( 5 1 1 16.09.25r uomorera O
IIpUMEpPE OUYUCTKH ITIOBAPEHHON https://m.edsoo.ru/ff0d28c8
COJIN)»
b K
6 ATOMBI 1 MOJIEKYJIbI 1 19.09.25r nommorexa 110

https://m.edsoo.ru/ff0d2a6c¢c
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XUMHYECKUE DJICMEHTBI. 3HAKU

7 (CMMBOJIBI) XUMHUYECKUX 23.09.25r bubmiorexa LIOK
e https://m.edsoo.ru/ff0d2be8
3JICMEHTOB
8 [IpocThlie 1 cloKHBIC BEleCTBa 26.09.25r bubmorexa HOK
P m R https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJIIPHOE bubnuorexa [JOK
9 30.09.25r
Y4EeHHUE https://m.edsoo.ru/ff0d2d50
3aKOH TOCTOSHCTBA COCTaBa
BemecTB. XUMHUYECKas bu6 OK
10 m 03.10.25r nommoreka L{
dhopmyna. BareHTHOCTH aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX DJIEMEHTOB
OTHOcCHUTENbHAS aTOMHAs Macca. BuG 1OK
nonroTeKa
11 OTHOCHUTENbHAS MOJICKYJIIpHAS 07.10.25r
yip https://m.edsoo.ru/ff0d323c
Macca
MaccoBas 10J1s1 XHMAYECKOTO bubmuorexa [JOK
12 10.10.25r
3JIEMEHTA B COCTUHECHUN https://m.edsoo.ru/ff0d350c
KomnuectBo Bemecrtna.
bu6mmoreka [JOK
13 14.10.25r
https://m.edsoo.ru/ff0d5230
Monb. MonspHas macca
dOu3nvecKrue U XUMUYECKHE bubmuoteka [{JOK
14 17.10.25r
SIBJICHUS. XMMHUYECKasl peaKIust https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u yciaoBus
bubnuoreka [JOK
15 MPOTEKAHUS XUMUYECKUX 21.10.25r
= https://m.edsoo.ru/ff0d3al6
peakmuit
3aKOH COXpPaHEHUS MACCHI Eufs OK
16 BEIIeCTB. XUMHUUYECKUE 24.10.25r ubmorexa L

ypaBHEHUS

https://m.edsoo.ru/ff0d3b88
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Breraucnenus KoJIM4uecTBa,
MAaccChl BEIIIECTBA I10

bubmuoreka [JOK

17 07.11.25r
YPaBHEHUSIM XUMUYECKHUX https://m.edsoo.ru/ff0d5708
peakuui
Krnaccudukarnus XuMHYECKUX
eaKIuil (COCTMHCHHS, bubmnoreka [IOK
1g | Peawwii (coen 11.11.25r nommoreka L{
pa3yoKeHus, 3aMelICHHUS, https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4€HBI- Bu6 110K
HOJIMOTEKA
19 sHIMKIIoeUCT. O000IICHHE 1 14.11.25r
H g Hf https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIlis 3HAHUH
KonTponbnas pabora Nel no Eu6 LIOK
HOJIMOTEeKA
20 TeMe «BerecTBa U XUMHUYECKHE 18.11.25r
B https://m.edsoo.ru/ff0d4290
peaxkuum»
AHaIIN3 U KOPPEKLIHS
KOHTpPOJIbHOU paboThl. Bo3
P P X bu6mmoreka [IOK
21 — cMech razoB. CocraB 21.11.25r
https://m.edsoo.ru/ff0d448e
Boznyxa. Kucinopon — snemeHT
u mpoctoe BeniecTBo. O30H
OuznyecKue U XUMHUYECKHe
CBOMCTBA KUCJIOPOia (peaKIuu bubnuoreka [JOK
22 25.11.25r
okucieHus, ropenue). [lonstue https://m.edsoo.ru/ff0d4614
00 oxcuaax
CriocoObl mostydeHus: KUCIopoaa
B JIaOOpaTOPHUH U bub6 K
23 patop 28.11.25¢ nomHorexa LO

MMPOMBIIIJIICHHOCTH.
HpI/IMeHeHI/IC KHcJIopoaa

https://m.edsoo.ru/ff0d497a
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TennoBoit 3¢ exT XumMuIecKoit
peaxiuu, MOHATHE O

bubmmorexa [{OK

24 epMO €CKO aBHEHUU, 02.12.25
TEPMORTIMITICCKOM ypaBHeHin ' https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUECKHUX
peaKIusx
TomnuBo (HedTh, yroab 1
25 METaH) 32(lF j)zHegIZe BO3JIyXa 05.12.25r brbmmorexa [OK
24P AR, o https://m.edsoo.ru/ff0d4c4a
CHOCOOBI €ro MPeJOTBPAIECHUS
[IpakTiueckas padora Ne 3 no
teme «llomydenue u cobupanue bubnuoreka [IOK
26 09.12.25r
KHUCJI0pPO/Ia, U3YYEHUE €T0 https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
Boaopon — sneMeHT u mpoctoe
27 BE HG(I:TBO Haxox eHI/Ie]f 12.12.25r bubmorexa OK
m ' A o https://m.edsoo.ru/ff0d4dd0
pHupoie
OuznyecKkue U XUMHUYECKHe Eu6 10K
nonmoTexa
28 CBOMCTBA BOJIOPO/IA. 16.12.25
BOTICTEA BOXOPOL ' https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoa
bu6mmoreka [JOK
29 [TonsaTHE O KHCITIOTaX U COJISIX 19.12.25
' https://m.edsoo.ru/ff0d50d2
C 0 e
30 MocoObI OJIYYeHUs BOJAOpOIa 53.12.25¢ bubmuoreka [JOK
B JIaOOpaToOpuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o
teme «llomydenue u cobupanue bubnuoreka [IOK
31 26.12.25r
BOJIOPOJA, U3YUYECHUE €O https://m.edsoo.ru/ff0d4f42
CBOMCTB»
M i 00BE .3
39 OJISIpHBIN 00BEM ra30B. 3aKOH 30.12.25¢ bubnunoreka [JOK

ABoraapo

https://m.edsoo.ru/ff0d542e
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IToBTOpHBINM HHCTpYKTaxX 110 Th.
Brrunciienus o0néMma,

bubmmorexa [{OK

33 KOJINYECTBA BEILIECTBA rasa I1o 13.01.26r
m https://m.edsoo.ru/ff0d55a0
€ro U3BECTHOMY KOJINYECTBY
BEIIECTBA WM 00BEMY
Brrunciaenust 00EM0B ra3oB MO
YPAaBHEHUIO PEAKIIMU Ha OCHOBE bubnnorexa [JOK
34 ) . 16.01.26r
3aKOHA 0OBLEMHBIX OTHOIIIEHUH https://m.edsoo.ru/ff0d5708
razos
dOu3nvecKrue U XUMUYECKHE bu6mmoreka [IOK
35 . 20.01.26r
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBauuii. IToustre 00 Bbubanorexa IHIOK
36 23.01.26r nomorexa I
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpuUTENb.
Hacsiiienabie 1 HEHACHIIICHHBIS bubmuorexa [JOK
37 27.01.26r
pactBopbl. MaccoBas 1015 https://m.edsoo.ru/ff0d5b40
BEIIlECTBA B pPacTBOpE
[IpakTuueckas padota Ne 5 o
teme «lIpuroroBnenue Eu6 1OK
HOIHOTEKA
38 aCTBOPOB C OIIPENEIIEHHOMN 30.01.26r
p P B P a . https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIei pacCTBOPEHHOTO
BEILIECTBAY
Kontponsnas pabora Ne2 mo Eu6 10K
nOInoTEKA
39 teme «Kuciopon. Bogopon. 03.02.26r
pos AOPOA https://m.edsoo.ru/ff0d6342
Bopa»
AHanus U KOppeKIus bubnmunoreka IIOK
40 PPeKHl 06.02.26r 1

KOHTPOJIbHON paboThl. OKCHUIBIL:

https://m.edsoo.ru/ff0d664e
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cocTas, Kiaccupukanus,
HOMEHKJIaTypa

HonyquHe U XUMHWYCCKHUEC

bu6mmoreka [{OK

41 CBOMCTBA KHUCJIOTHBIX, OCHOBHEIX 10.02.26r
https://m.edsoo.ru/ff0d664e
1 aM(pOTEPHBIX OKCHIOB
OcHOBaHUS: COCTaB, b K
42 13.02.26r nommorexa 110
KJaccudukaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
Tlonyuenne u xXuMu4deckue b K
43 i . 17.02.26r nommorexa 11O
CBOIICTBA OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, b K
44 20.02.26r moymorexa 110
Kiaccudukanus, HOMEHKIATypa https://m.edsoo.ru/ff0dfee2
Tlonyuenne u xXuMu4deckue Bbubanorexa IHIOK
45 o 24.02.26r nomorexa 1
CBOIICTBA KUCJIOT https://m.edsoo.ru/ffOdfee?
Comu (cpenHue): HOMEHKIIaTypa,
46 CHOCOéBII) IOJI )CHI/IH & 27.02.26r bubmmorexa [OK
yi o R https://m.edsoo.ru/00ad9474
XUMHYECKHE CBOMCTBA
[TpakTueckas padota Ne 6.
Pemenue sxkcriepuMeHTaTbHBIX
47 3a1a4 1o teMe «OCHOBHBIE 03.03.26r bubmiorexa LOK
A R https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHHUYCCKUX
COEOUHEHUI
I'eHeTHUeCcKas CBSI3b MEXKIY
48 KJIacCaMi HEOPraHUYECKUX 06.03.26r bubmorexa LIOK
. p T https://m.edsoo.ru/00ad9a50
COEIMHEHN I
O000I11IeHNE U CUCTEMATH3AI[HS B K
49 . . 10.03.26r nommorexa [O

3HaHUHI

https://m.edsoo.ru/00ad9cb2
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KonTtponsnas padota Ne3 mo

50 Teme "OCHOBHBIC KJIACCHI 13.03.26r Bubmmorexa LIOK
“n https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCAMHECHUI
AHanus 1 KOppeKus
KOHTPOJILHOK paboThl. IlepBrie
51 MIOTIBITKY KJIacCH(pUKauu 17.03.26r bubnuorexa [JOK
XUMHUYECKHX JIEMEHTOB. https://m.edsoo.ru/00ad9ffa
[TonsaTue o rpymnmax CXoIHBIX
2JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Tepuonnueckas cucrema 20.03.26¢ bu6moreka [IOK
XUMHUYECKUX AemeHToB Jl. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuonapl, Tpynmbl, TOATPYIIIHI 24.03.26r Bubnmorexa [JOK
https://m.edsoo.ru/00ada52c
Crpoenue atomoB. CocTaB bubnuoreka [JOK
54 27.03.26r
aTOMHBIX sifiep. M30Tombl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX
55 000J109eK aTOM?B 3JIEMEHTOB 07.04.26+ bubnuoreka [JOK
[Tepuonunueckoit cucremsr /1. U. https://m.edsoo.ru/00ada6bc
Meunpeneena
XapakTepucTUKa XUMHUYECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKCHHIO B 10.04.26¢ bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
57 3nauenue [lepuoauyeckoro 14.04.26¢ bubnunoreka [JOK

3aKOHa UId Pa3BUTHA HAYKU U

https://m.edsoo.ru/00ada96e
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npaktuku. JI. 1. MenneneeB —
YUEHBIM, IEJAror U rpaXJaHuH

58 DNEeKTPOOTPULIATEIEHOCTh 17.04.96 bubnuorexa [JOK
. . r
aTOMOB XMMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adb33c
bubmmoreka [{OK
59 HNonHas xumMmuyeckas cBsA3b 22.04.26r
https://m.edsoo.ru/00adac34
KoBanenTHas nonsapHas b K
60 P 24.04.26r nomoreka 11O
XUMHYECKas CBSI3b https://m.edsoo.ru/00adaab8
KoBanenTHasa HenoasspHas b K
61 P 28.04.26r nommoreka 11O
XUMHYECKAs CBSI3b https://m.edsoo.ru/00adaab8
bu6moreka [IOK
62 Creleds OKUCIIEHUS 05.05.26r
https://m.edsoo.ru/00adae28
OKucCIUTeITHbHO- bu6moreka [IOK
63 08.05.26r
BOCCTAHOBHUTEJIbHBIE PEAKIIMHU https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHUCIUTEIN U BOCCTAHOBUTEIN 12.05.26r
https://m.edso0.ru/00adb076
KonTtponbras padota Ne4 o Eu6 1OK
noIroTEKa
65 teMme «CTpoeHne aTroma. 15.05.26r
p https://m.edso0.ru/00adb486
XuMuueckas CBI3b» /
AHaIu3 U KOPPEKIHs
KOHTPOJIbHOU paboThl. CTeneHb bubnnoreka [JOK
66 19.05.26r
oxucienusa. O0o0IEeHne U https://m.edsoo.ru/00adaab8
cucTeMaTu3alus 3HaHU
OKHCIIUTEILHO-
BOCCTAHOBHUTENbHEIE PEAKIIUU. b K
67 peart 22.05.26r nommorexa [O

O000111eHUE U CUCTEMATU3 ALV
3HAHUH

https://m.edsoo.ru/00ad9cb2
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OKHUCIIUTEIIN U BOCCTAHOBUTEIH.

bu6mmoreka [IOK
68 00600 1 26.05.26
© HuleHHe 11 cHeTeMaTH3atiA ' https://m.edsoo.ru/ff0d61c6
3HAaHUHU
OBIIEE KOJIMYECTBO YACOB 68

I10 [TPOT'PAMME
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9 KUIIACC

HMarta D/1eKTPOHHBIE
KoanyecTBO 4acoB
Ne H3Yy'YCHHsI uudposbie
Tema ypoka
n/n B Kourpoabuble | IIpakTuyeckue | Ilnanu- ®dakTH- o0Opa3oBaTe/IbHbIE
cero
padoThI padoTsI pyeMasi 1eckast pecypcbl

BBoaHbIl HHCTPYKTAXK
no Th. Ilepuoanueckuii
3akoH. [lepuoanueckas b K

1 proa 1 01.09.25r nommoreka 11O
CHCTEMa XUMHYECKUX https://m.edsoo.ru/00adb59e
anemenTtoB /1. W.
MenneneeBa
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB bubmuorexa [JOK

2 1 03.09.25r 1
XUMHUYECKUX AJIEMEHTOB https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MTEPUOJOB
Knaccuduxkanus n
HOMEHKJIaTypa bu6mmoreka [JOK

3 P 1 08.09.25r 1
HEOpPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEIIIECTB
Bunnr xumnueckoit
CBSI3U U THUIIBI bu6mmoreka [JOK

4 1 10.09.25r 1
KPUCTAJUTMYECKUX https://m.edsoo.ru/00adbac6
pEmETOK
KonTtponsHas paborta
Nel o Teme

5 1 1 15.09.25r
«IToBTOpEHUE U
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yriayOJieHne 3HaHu!
OCHOBHBIX Pa3/IeJIOB
Kypca 8 Kimacca»

AHanIu3 U KOPPEKIIHs
KOHTPOJILHON pabOTHI.

6 Knaccuduxanus 17.09.95¢ bubnuorexa [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/00adbch0
0 Pa3INYHBIM
MpU3HAKaM
[TonsiTue o ckopocTn
XUMHUYECKON PEaKIUU. BuGmiorexa [IOK

7 IloHsTHE O TOMOT€HHBIX 22.09.25r https://m.edsoo.ru/00adbeda
U T€TePOTCHHBIX
peaKkuusx
IloHsaTHe 0 XUMHUYSCKOM
paBHOBecHU. DAKTOPBHI,
BJIMSIIOIIME HA CKOPOCTh

3 XUMHUYECKON peaKkiuu u 54.09.25¢ bubnuoreka [JOK
MOJIOKEHHUE https://m.edsoo.ru/00adc28c
XHMHYECKOI0
paBHOBECHS
OKUCIUTEIBHO-

9 BOCCTAHOBUTEIbHBIE 29.09.25r bubmotera [JOK

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

peakuuu
Teopus bubnmuoreka [JOK

10 3NEKTPOJUTUYECKOU 01.10.25r htts://m.edsoo.ru/00adcd6s
JTUCCOIMAIIAH.

32


https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

CunbHble ¥ ciadble
SIEKTPOIUTHI

HoHHbIE ypaBHEHUS

bu6mmoreka [{OK

11 06.10.25r
peakuui https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA
KHUCJIOT ¥ OCHOBAaHUU B
CBETE MIPEACTABIICHUI bub6anorexa IIOK
12 ped } 08.10.25r nomorexa L
00 2JIEKTPOJIUTUYECKOU https://m.edsoo.ru/00add5d8
TIIUCCOLAIAN
XUMHYECKHE CBOUCTBA
COJIEH B CBETE BuG 1OK
nonmoTexa
13 MIpEeNCTaBIEHUN 00 13.10.25r
e . https://m.edsoo.ru/00add8h2
ANEKTPOIUTHYCCKOM
IIUCCOLMALAN
TTousarue o ruapoanse Bbub6anorexa IHOK
14 . P 15.10.25r nomorexa L
cojei https://m.edsoo.ru/00add9d4
O060011IeHne u
CUCTEMATHU3ALNA bu6 e OK
15 AaTHsan 20.10.25¢ nommoreka L
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuyeckas padota
Ne 1. «Pemienue
16 AKCIEPUMEHTAIBHBIX 22.10.25r Bubmiorexa OK
P o https://m.edsoo.ru/00addbfa
3a/1a9»
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17

«INEKTPOIUTUYECKAS
JMCCOLIMAIUS.
XHWMHUYECKUE PEAKLIUH B
pacTBopax»
O6o06uienne u
cUCTeMaTH3aLus
3HaHUU

05.11.25r

bu6mmoreka [{OK
https://m.edsoo.ru/00addbfa

18

KonTtponsHas pabora
Ne2 o teme
«NEKTPOIUTHYECKAS
JICCOLIMAITUSI.
XHWMHUYECKUE PEAKIIUH B
pacTBopax»

10.11.25r

bu6moreka [IOK
https://m.edsoo.ru/00addecO

19

AHaIIN3 U KOPPEKLIHS
KOHTPOJIBHOU pabOTHI.
OO6mras xapakTepucTuKa
raJIOreHOB.
XUMHUYECKUE CBOMCTBA
Ha IpUMepe XJiopa

12.11.25r

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

20

XJI0pOBOJOPOIL.
ConsgHas KucJIoTa,
XHMHUYECKHE CBOMCTBA,
MOJIy4eHue,
MIPUMEHCHHE

17.11.25r

bubmuoreka [JOK
https://m.edsoo.ru/00ade104

21

IIpakTuyeckas padora
Ne 2 o teme
«IlomydeHune conssHON

19.11.25r

bu6mmoreka [JOK
https://m.edsoo.ru/00ade348
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KHUCJIOTBI, U3y4YEHUE €€
CBOMCTB»

Brraucnenns o
YpaBHEHUSIM
XUMHYECKUX PEAKIIUH,

bubmmoreka [{OK

22 24.11.25r
€CJIM OJIMH W3 peareHTOB https://m.edsoo.ru/00ade488
JIaH B U30BLITKE
OO01as XxapakTepucTuKa
aneMeHToB VIA- b K
23 26.11.25r moymorexa 110
TPYIIIBI https://m.edsoo.ru/00ade64a
ANIOTpOTIHBIE
MOIU(DUKAITUN CEPBI.
Haxoxnenue cepol u €€
24 COEIMHEHHUI B IPUPOJIC 01.12.25r bubmorexa HOK
g pv pode. o https://m.edsoo.ru/00ade64a
XuMH4ecKkrue CBOMCTBA
cepbl
CepoBojopos,
cTpoeHue, Pu3nyecKue bu6 K
o5 p ¢ . 03.12.25r noamoteka 11O
M XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHas
KHCJI0Ta, GU3HYCCKHE U b K
26 ¢ 08.12.25r nommorexa 110

XUMHWYCCKHEC CBOﬁCTBa,
NPHUMCHCHUC

https://m.edsoo.ru/00adea28
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27

XUMUYECKUE PEAKIINH,
JIeXKaIIue B OCHOBE
MIPOMBIIIIICHHOTO
crioco0a MmoTy4eHHs
CEpPHOM KHUCIIOTBHL.
XUMHUYECKOE
3arpsi3HEHNE
OKpYKaroIlEen CpeJibl
COCTMHEHUSIMU CEPBI

10.12.25r

bubmmoreka [{OK
https://m.edsoo.ru/00adec8a

28

Briaucienne MmaccoBoi
JIOJIM BBIXOJA MPOAYKTa
peakumn

15.12.25r

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

29

OO6mras xapakTepucTuKa
a1eMeHTOB V A-TPyTIIbI.
A3OT, pacIpoCTpaHEHUE
B npupoe, puznueckue
Y XUMHUYECKUE CBOMCTBA

17.12.25r

bu6mmoreka [IOK
https://m.edsoo.ru/00adeea6

30

AmMuak, ero
(dbuzuveckue u
XMUMHYECKUE CBOICTBA,
MOJIy4eHUe 1
MIPUMEHEHHE

22.12.25r

bubmuoreka [JOK
https://m.edsoo.ru/00adf004

31

[IpakTuueckas pabota
Ne 3 o Teme

24.12.25r

bu6mmoreka [JOK
https://m.edsoo.ru/00adf180
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«IIonmyueHne aMMuaxa,
HU3yYECHHUE ETO CBOMCTB)

32

A3o0THas KHCIOTAa, €€
¢busnveckne u
XUMHYECKHE CBOMCTBA

29.12.25r

bu6mmoreka [{OK
https://m.edsoo.ru/00adf306

33

[ToBTOpHBIN
nHCTpykTax no Th.
Hcnons3oBanue
HUTPATOB U COJIEN
aMMOHHSI B KQUecTBe
MHHEPaTbHBIX
yA0OpEeHMIA.
XHUMHYECKOE
3arpsi3HEHUE
OKpY)Karollen cpeibl
COCIMHEHUSIMU a30Ta

12.01.26r

bu6moreka [IOK
https://m.edsoo.ru/00adf518

34

docdop. Oxcua
docdopa (V) u
dhochopHas kuciora,
(dbuzuveckue u
XUMUYECKHE CBOWCTBA,
MOJTy4CHHE

14.01.26r

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

35

Hcnonbp3oBanue
¢docdaToB B KauecTBe
MMHEpPaIbHBIX

19.01.26r

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20
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ynoOpeHuit.
3arpsi3HEeHuE
IIPUPOIHOM CpeIb
dbocharamu

36

Yraepon,
pacnpocTpaHeHue B
npupoje, Gpuznueckue u
XUMHUYECKHE CBOMCTBA

21.01.26r

bubmmoreka [IOK
https://m.edsoo.ru/00adfd9c

37

Oxkcunpl yriaepona, ux
¢buznueckue u
XUMHYECKHE CBOMCTBA.
OKOJIOTHYECKHE
MpoOJIeMBbl, CBSI3aHHBIC
C OKCHJIOM yTJIepo/ia
(V)

26.01.26r

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

38

VronpHasa KucI0Ta U €€
COJIn

28.01.26r

bu6mmoreka [JOK
https://m.edsoo.ru/00ae006c¢

39

IIpakTuyeckas pabora
Ne 4 o teme
"[Tonyuenue
YTJIEKUCIIOTO Ta3a.
KavecTBeHHast peakuus
Ha KapOoHaT-HOH"

02.02.26r

bubmuoreka [JOK
https://m.edsoo.ru/00ae027e
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40

[TepBoHavanbHbIE
MOHATHS 00
OPraHuYeCKUX
BEIIECTBAX KaK O
COEIMHEHUSX YIIIepo/ia

04.02.26r

bubmmorexa [{OK
https://m.edsoo.ru/00ae054¢

41

Kpemnwnii u ero
COCIMHEHUS

09.02.26r

bu6mmoreka [{OK
https://m.edsoo.ru/00ae080a

42

[IpakTnueckas pabora
Ne 5. Pemiernne
IKCIIEPUMEHTATBLHBIX
3a7a4 1o TeMe
«Baxknenmme
HEMETAJUIBI ¥ X
COEIMHEHUS

11.02.26r

bu6moreka [IOK
https://m.edsoo.ru/00ae0bf2

43

KonTtponbHas padoTa
Ne3 o Teme
«Baxneimue
HEMETAJUIBI U UX
COEIMHEHUS

16.02.26r

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el8

44

AHanu3 U KOppeKLus
KOHTPOJILHOU pabOTHI.
OO01as XxapakTepucTuKa
XUMUYECKUX HJIEMEHTOB
— METaJLJIOB.
Meramueckas CBsi3b U
MeETaJUInYeCKast
KpUCTaJUINYECKast
pemérka. Pusnyeckue
CBOMCTBA METAJIOB

18.02.26r

bubmuoreka [JOK
https://m.edsoo.ru/00ael103e
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XMUMHYECKHE CBOUCTBA

METAJUIOB.
DIIexTpo €CKHl b K
45 JIEKTPOXUMUY . KM 25 02,261 nbnuoteka 11O
AL HAIPSIKEHUN https://m.edsoo.ru/00ae1156
METAJUIOB
O01me crroco0nl
MOJTy9EHUST METAJIJIOB.
Crutassel. Beraucienus
0 YpaBHEHUSIM b K
46 yp i} 02.03.26r nommoreka 11O
XUMHUYECKUX PEAKIIUH, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB
COJICP)KHUT IPUMECH
[TonsiTue o Koppo3uu Bu6 1OK
nonmorexa
47 METAILIOB 04.03.26r
https://m.edsoo.ru/00ael278
bu6mmoreka [JOK
48 €JIOYHBIE METaJUIBI 11.03.26r
1 https://m.edsoo.ru/00ael4b2
OXCUIBL U TUAPOKCUIBI
49 HAT I/i[ u KaJIfII:I " 16.03.26r Eubmorexa HOK
p R https://m.edsoo.ru/00ael4b2
[lemo4yHO3EMENBHBIE
METaJUIbl — KAJIBLUHA U bu6 K
50 5 H 18.03.26r nomorera 1O
MarHui https://m.edsoo.ru/00ael5e8
Baxxneiimnme b K
51 23.03.26r nommorexa 110

COCAMHCHUS KaJIbIIUA

https://m.edsoo.ru/00ael5e8
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O06o0011IEHNE U

52 CI/ICTel\faTI/IBaI_[I/ISI 55 03.26r
3HAHUN
JKéEcTkoCTL BOALI U
53 CIIoco0mI eé c)i AHEHUS 06.04.26r bubnmorexa LHOK
yerp o https://m.edso00.ru/00ae1886
[IpakTnueckas pabora
Ne 6 o Teme Bu6 110K
nonmorexa
54 "Keé 08.04.26
eCTKOC:FI) BOJIBI U ) r https://m.edsoo.ru/00aelae8
METOJIbI €€ YCTPaHCHHUS
bu6moreka [IOK
55 An 7 13.04.26
FOMHHHH ' https://m.edsoo.ru/00aelc64
56 AmMdoTepHbIe CBOHCTBA 15.04.26¢ bubnuoreka [IOK
OKCHJIa U THAPOKCHAA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
57 Keneso 20.04.26
. ' https://m.edso0.ru/00ae1d86
Oxcupl, THAPOKCHIBI H
58 cosmm xkene3a (1) u 22.04.26¢ bubnuoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
O06o0011IEHNE U Eu OK
59 cUCTEMAaTU3ALUA 24.04.26r nbnnotexa 11
. https://m.edsoo.ru/00ael750
3HAHUU
[IpakTuyeckas pabora Eufs OK
60 Ne 7. Pemnternne 27.04.26r nbnnotexa 11

OKCIICPUMCHTAJIbHBIX

https://m.edsoo.ru/00ae3de8
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3a7a4 110 TEME
«BaxHeuIe MeTajuibl
U UX COEIUHEHUS)

61

Breraucnenus mo
ypaBHEHUSIM
XUMHYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEeareHTOB
JIaH B U30BITKE UJIH
COJICPXKUT TIPUMECH.
BreramcineHnns MaccoBou
JIOJIA BBIXOJ1a TIPOTYKTA
peakiumn

20.04.26r

bubmmoreka [{OK
https://m.edsoo.ru/00ael 750

62

O0600mIeHne
CUCTEMATHU3ALNA
3HaHUU

04.05.26r

bu6moreka [IOK
https://m.edsoo.ru/00ael 750

63

KonTtponbHas padota
Ne4 o Teme
«Baxxnenmue MeTaIbl
M UX COCIUHEHHUS»

06.05.26r

bu6mmoreka [IOK
https://m.edsoo.ru/00ael750

64

AHaJIU3 U KOPPEKLIHS
KOHTPOJILHOU pabOTHI.
BemectBa 1 Marepuaisl
B [TOBCE/IHEBHOM JKU3HU
YenoBeKa

13. 05.26r

bubmuoreka [JOK
https://m.edsoo.ru/00ae3f50

65

XHUMHYECKOE
3arpsi3HEHUE
OKpYKaroIen CpeJibl

14.05.26r

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270
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Posnb xumuu B perieHun Eu6 OK
66 DKOJIOTHYECKUX 1 18.05.26r ubmorexa 11
https://m.edsoo.ru/00adb33c
pooeM
Hewmerasiebl.
006006
67 oOIIIeHNE U 1 20.05.26r bubmmoreka [{OK
cUCTeMaTU3aIusl https://m.edsoo.ru/00ae4270
3HAHUHI
Meramsl. O0001eHne Bu6 OK
68 W CUCTEMATHU3AINA 1 21.05.26r nbmorexa L
. https://m.edsoo.ru/00ae0d0a
3HAaHUHU
OBIIEE KOJIMYECTBO 68
YACOB I10 I[TPOT'PAMME
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

IIo Teme: ((HepBOHaLIaJ'II)HBIC XUMHNUYCCKHUEC ITOHATUS)

1.1

PaCKphrIBaTb CMBICII OCHOBHBIX XHWUMHWYCCKUX HOHATHI: aToM,
MOJIEKyJla, XUMHUYECKHI DJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMech (OAHOpPOMHAS W HEOJHOPOJHAs), BAICHTHOCTD,
OTHOCHTENIbHAs aTOMHAasi M MOJEKYJIsIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi JOJISI XHMHUYECKOTO
JJIEMEHTa B COCTUHECHUH, MOJIIPHBIN 00BEM, XUMHUYECKas PEaKIIHs,
KIaccuUKAIMS ~ peakiuil: peakuud  COCAWHEHHsS, PEaKIHU
pa3IOKEHUs, pPEaKIUU 3aMelIeHHs, peakimuu OOMeHa, 93K30- U
SHIOTEPMHUYECKHE PEAKIIUHU, TETUIOBON 3(PdEKT peakinu, pacTBOp,

MaccoBasi J10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIKsI) B pacTBOPE

1.2

HUIITIOCTPUPOBATE B3aWUMOCBA3b OCHOBHBIX XHUMHUUYCCKHUX MMOHATUN H

IIPUMCEHATH OTU IIOHATHUA IIPU OITMCAHUHU BEIICCTB U UX npeBpameHI/Iﬁ

1.3

HCII0JIb30BaTh XUMHUUYCCKYIO CHUMBOJIMKY JJIsI COCTABJICHUSA (bOpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XHUMHYCCKHX peaKHI/Iﬁ

1.4

pacKpbIBaTb CMBICII 3aKOHOB COXpaHCHHA MaACCbl BCHICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YUYCHUA, 3adKOHa

ABoraapo

1.5

onpeAciiiTb  BAJICHTHOCTL aTOMOB  J3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUE PCAKIIUU (HO Yucily U COCTaBYy

Y4YaCTBYIOIIMX B peaKkIH BEUIECTB, 110 TEMI0BOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MACChI

BCIICCTB
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1.8

BBIUUCIIATh MAacCCOBYIO JIOJIO XHMHYECKOTO 3JIEMEHTa 1Mo (popmyse

COCOUHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCIICCTBA B PACTBOPE

1.10

IPUMEHSTh ECTECTBEHHOHAYYHbIE METO/IbI IO3HAHUS — HAOJII0/IEHUE,
U3MEpPEHUE, MOJEIUPOBAHUE,  OSKCIEPUMEHT  (peajbHbld U

MBICJICHHBIN )

ITo Teme: «BaxHeiume NpeacTaBUTENN HEOPTrAaHUYECKHUX BEILIECTB)

2.1

PaCKphBIBATh CMBICII OCHOBHBIX XWMHWYCCKUX TTOHSATHH: OKCHnI,

KHCJI0Ta, OCHOBAaHHUEC, COJIb

2.2

OTIPENENIATh MPUHAAICKHOCTh BEIIECTB K OMNPENETIEHHOMY KJaccy

coenuHeHul no Gopmynam

2.3

KHaCCI/I(i)I/IHI/IPOBaTI) HCOPTraHNYCCKHUEC BCUICCTBA

24

XapaKTepu30BaTh (OMHMCHIBATH) OOIIHE XHWMHUYECKHE CBOWCTBa
BEIIECTB Pa3IMYHbIX KJIACCOB, MOATBEPXK/Iasi OMHCAaHUE TpUMepamMu
MOJIEKYJISIPHBIX ~ YpPaBHEHHUH  COOTBETCTBYIOIIMX  XHMHUYECKUX

peakuuii

2.5

ITPOrHO3UPOBATH CBOMCTBaA B€IIECTB B 3aBHCHUMOCTH OT HX
KaQ4C€CTBCHHOI'0O COCTaBa, BO3MOXKHOCTH IPOTCKAHUA XHUMHUYCCKHX

IPEBpaLICHUH B pa3IMYHbIX YCIOBHIX

2.6

cleoBaTh MpaBWIaM IOJIb30BaHUSA XUMHMYECKOW Tmocyaod U
1abopaTopHbIM 000PYAOBAHUEM, a TaKXkKe MpaBHiIaM OOpalleHUus C
BELIECTBAMU B COOTBETCTBUU C HMHCTPYKLUHUSMH IO BBIIOJIHEHHUIO
71a00PAaTOPHBIX XUMHUYECKUX OIMBITOB MO MOJYYECHUIO U COOUPaHUIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOJA M KUCIOPOa), IPUTOTOBICHUIO
pacTBOPOB C OMNPENEIIEHHON MaccoBOM [0Jiell PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUYECKUE IKCIEPUMEHTHI
[0 PACIO3HABAHUIO PACTBOPOB MIEIOYEH M KUCIOT C MOMOIIBIO

UHAMKATOPOB (JaKkMyc, ¢heHondTanenH, METUIOPAHK U IpyTue)

2.7

IMPOBOAUTD paC‘{éTLI 10 YpaBHCHUIO XHMHUYECKOH peaknuun

[Io Tteme: «llepmommueckuit 3akoH u llepmomuyeckass cucrema
xumudeckux snemeHToB JI. U. MenneneeBa. CtpoeHue aTromos.

Xumuueckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIC peakuum»

3.1

PACKpPBIBATH CMBICIT OCHOBHBIX XUMHWYCCKUX MMOHSITHM: AApO aTroMa,

BHGKTpOHHLIﬁ clion aToMa, aTOMHas 0p6I/ITaJ'IB, paanuyc aroma,
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XUMUYECKasi CBSI3b, MOJIAPHAs U HEMOJIApHAsh KOBAJEHTHAs CBS3b,
AJIEKTPOOTPUIIATEILHOCTh, HWOHHAs CBS3b, HMOH, KaTHOH, AHUOH,

CTCIICHb OKHCJICHUA

3.2 KIacCU(UIIMPOBATh XUMUYECKHE DIIEMEHTHI

OTIMCBIBATh U XapaKTepu30BaTh Ta0IMuHyto Gopmy I[leproanueckoii
33 CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: DPa3jinyaTh MOHATUS «TJIaBHAas
noarpynna (Arpymnmna)» u «nobounas noarpynna (brpymma)y,

«MaJIpIe» B «OO0JIBIIIE) NeproabI

packpsiBaTh cMmbici Ilepmoamveckoro 3akona [[.M. MeHnneneesa:
3 4 ACMOHCTPUPOBATH IIOHUMAaHUue HCpHOJIPI'—ICCKOfI 3aBUCHUMOCTH

CBOICTB XUMHNYCCKHUX 3JICMEHTOB oT ux IIOJIOKCHU A B

[Iepnoguueckoit cucreme

COOTHOCUTh 00O3HAUEHMs, KOTOpbIE WMEIOTCSI B  TaOJHIle
«Ilepnognyeckass  cucrema  XuUMU4YecKux  snemeHToB ..
3.5 MeHpeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTAaB W 3apsn sjapa, oOiiee dYuciio

JJIEKTPOHOB U pacnpeiesieHue UX MO0 3JIEKTPOHHBIM CII0SIM)

36 ONpeCaAcIsATb CTCIICHb  OKHUCJICHHUA  OJICMCHTOB B 6I/IHapHBIX
COCIUMHCHUAX

37 OTIPENIeNIATh BHUJI XMMHYECKOW CBS3U (KOBAJIEGHTHAs W HOHHAs) B

HEOPraHN4€CKUX COCIUHCHUAX

9 KUIIACC

Kon .
IIpoBepsiemble npeIMeTHBIE Pe3YJIbTATHI OCBOCHHS OCHOBHOM

NpoBepsieMoro .
0o0pa3oBaTeJbLHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

pe3yJabTaTa

1 ITo Teme: «BemecTBo u XuMHU4ecKas peaKnus»

PacCKpbIBATb CMBICII OCHOBHBIX XHMHWYCCKHUX MMOHSATHI: pacTBop,
OJICKTPOJIUTBI, HEIJICKTPOJUTBI, 3JICKTPOJIHUTHYCCKAsA AUCCOLHALNS,
11 pPCaKiiuu UOHHOTO O6MeHa, KaTaJin3aTop, XUMHUYCCKOC PABHOBCCHC,
. O6paTI/IMBIe )51 HeO6paTI/IMLIe pCaKknuu,

OKHCIIUTCIBbHOBOCCTAHOBHUTCIIbHBIC pcaKknuuu, OKHCIIUTCIIb,

BOCCTAHOBUTCIIb, OKHCICHHC W BOCCTAHOBJICHUC, aJIJIOTPOIINA,
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aMm(pOTEepHOCTh, XUMHYECKass CBs3b (KOBAJCHTHAs, HMOHHAs,
METaJIJINYECKast), KPUCTAJUIMUECKasi pelI€TKa, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKkuu

1.2

HUITIOCTPHUPOBATH B3aWUMOCBA3b OCHOBHBIX XMMHWYCCKUX MMOHSATHHA U

IMPUMCHATH OTU MIOHATUA IPU OITMCAHUH BEUICCTB U UX HpCBpaHIGHI/If/'I

1.3

COCTaBJIATh YPAaBHEHUSI IEKTPOJIUTUUYECKON NUCCOIMALUU KUCIIOT,
LIEJIOYEH M COJIEH, IIOJIHBIE M COKPAILEHHBIE YPAaBHEHMS PEaKLUU

WOHHOTO OOMEHA

1.4

PACKpPBIBATE CYHIHOCTH OKHUCIIMTCIbHO-BOCCTAHOBUTECIIbHBIX peaKHI/If/'I

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIHi

1.5

MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaKnu

ITo Temam: «Hemetaimiel M WX cOeOWHEHHA» M «MeTalibl U HUX

COETMHEHU S

2.1

XapakTepu3oBaTh  (OmMHMChIBaTh) oOmMe W crneurduyeckue
XMMHUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPKIast
ONHCAaHWE TMpPUMEpPaMH MOJIEKYJISAPHBIX U HWOHHBIX ypaBHEHUI

COOTBECTCTBYIOIINX XUMHYCCKUX peaxunﬁ

2.2

COCTaBJISITh YPAaBHEHUS PEAKIIHH, TIOITBEPKIAIOIIUX CYIIICCTBOBAHHE

T€HETHYECKOH CBS3H MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

ITPOrHO3UPOBATH CBOICTBa BC€IICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOJXHOCTHU IMPOTCKAHUA XUMHUYCCKUX HpeBpaHICHI/Iﬁ B pa3JIMYHbIX

YCIIOBUAX

2.4

cleoBaTh MpaBWIaM IIOJIb30BaHUA XUMHYECKOM TmoCcyaod U
1abopaTopHbIM 000PYAOBAHUEM, a TaKXkKe MpaBHiIaM OOpalleHus C
BEIECTBAMU B COOTBETCTBUU C HMHCTPYKLHUSMH IO BBIIOJIHEHHUIO
71a00PATOPHBIX XUMHUYECKUX OTMBITOB MO MOJYYEHUIO U COOMPaHHIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO rasa)

2.5

IPOBOAUTH PEAKIHH, IOJTBEPXKIAAIONINE KAadyeCTBEHHBI COCTaB
pa3IMYHBIX BEILECTB: paclo3HAaBaTh OMBITHBIM IYTEM XJIOPHI-,
Opomua, uoaAMJ, KapOoHaT, Qocdar, cuiIMKar, Ccyibdar,
TUJIPOKCUMOHBI, KATHOHBI aMMOHMSI, MOHBI W3yYEHHBIX METaJJIOB,

MMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HECOPIraHNMYCCKUX BCUICCTB

[To Teme: «XuMuS 1 OKpyXKaroliasi cpeiar»
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pacKpbIBaThb CMBICI OCHOBHBIX XUMHUYeCKMX mnoHsatui: 1K

31 BEIIECTBA; KOPPO3HS METAJLIOB
HpI/IMeHSITB OCHOBHBIC OHepaI_II/II/I MBICHHTGHBHOﬁ NCATCIIBHOCTU —
aHaJIM3 W CHHTE3, CpaBHEHHE, O0O0OOIIECHHE, CHUCTEeMAaTHU3allUIO,
3 2 BBISIBJICHHUC HpI/I‘-II/IHHO-CJIeI[CTBeHHI)IX CB?IBGf/'I — A I/I3y‘-IeHI/I$[

CBOMCTB BCIICCTB U XUMHUYCCKHX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC

METOJbl TO3HAHUA — HAOJIIOJECHUE, M3MEpPEHHE, MOJICITUPOBAHUE,

9KCIEPUMEHT (PEaJbHbIA U MBICICHHBIN)
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HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XMMHUM B KWU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. OU3NUECKUE CBOMCTBA BEIIECTB. ATrperaTHoe COCTOSIHHE

BCIICCTB

1.2

IlonsTHE O METOJaX ITO3HAaHUA B XUMHH. Yucteie B€HOICCTBA 1 CMECH. Cnioco0On1

pa3aeieHust cMecen

1.3

ATOMBEI H© MOJICKYJIBI. XumMnueckre dieMeHTBH.. CHMBOJIBI XHUMHYECKHX

a51eMeHTOB. IIpocThie U c10XkKHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE yIEHUE

1.4

Xumunyeckas popMyina. BalneHTHOCTh aTOMOB XUMUYECKHX IEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemiecTB. (OTHOCHTENbHAas  aTOMHas — Macca.
OtHocuTenbHas MOJIEKyJIsIpHass Macca. MaccoBasg [0 XHMHYECKOTO

9JIEMCHTA B COCAMHCHUU

1.5

KonunuectBo BemiectBa. Mousib. MonsipHas macca. B3auMoCBsI3b KOJMYECTBa,
Macchl U 4YMcia CTPYKTYPHBIX €IMHHUIl BeulecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XMMUYECKHUE SBJICHUS. XUMHUECKas peakius U e€ mpu3HaKu.
3aKOH  COXpaHEHHs  MacChl  BEHIECTB.  XHUMHUYECKHUE  ypaBHEHHUS.
Knaccudpukanuss  XxuMuueckux  peakuuil  (COCAMHEHHUS,  Pa3JIOKEeHHUs,

3aMeIIeHus, 0OMeHa)

1.7

XUMUYECKUN OKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM IIOCYAOH, C
npaBUIaMHy pabOTHI B TAOOpAaTOPUH U MpuEMaMu oOpalieHus ¢ 1abopaTOpHBIM
o0opy/noBaHHEM, H3y4Ye€HHE U OINUcaHue (U3MYECKUX CBOMCTB 00pa3loB
HEOPraHWYECKUX BEIICCTB, HaONoJeHHEe (U3MYecCKUuX (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KUTICHHE W KOHJIEHCAIIHSI BOJIbI) U
XUMUYECKUX (TOPEHHE CBEYM, NPOKAIMBAHUE MEIAHOW MPOBOJIOKH,
B3aUMOJICCTBHE Mejla C KHCIOTOW) SIBJICHHM, HAOIIOJICHUE W OIHMCAHUE
NPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakuuil (paslokeHue caxapa,

B3aHMO/JICHCTBHE CCpHOfI KHCJIOTBI C XJIOPUAOM 6ap1/151, PAa3JIOKCHUC

ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOJICHCTBHE kKee3a ¢ PacCTBOPOM
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comu meau(ll), m3ydenne cmoco6oB pazaeneHus cMecei (C TOMOIIbIO MAarHHTA,
(bunbTpOBaHUE, BBIMMAPUBAHUE, AUCTUILIALMSA, XpoMaTorpadus), mpoBeIeHue
OUUCTKH TIOBAPEHHON COJIM, HAOMIOJCHWE H ONIHMCAaHUE pPe3yJbTaTOB
IPOBE/ICHUS OIBITA, HJUTIOCTPUPYIOIIET0 3aKOH COXPaHEHHsSI MAaCChl, CO3/IaHHE

MO/IeIe MOJIEKYI (LIapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNIn HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech raso. CoctaB Bo3myxa. Kucinopox — anmemeHT u mpocrtoe
BemiecTBo. HaxoxkmeHne Kucaopoaa B MpHpoe, PU3NUECKHe M XUMHUIECKUE
cBoiictBa (peakuuu ropenust). Okcunsl. [lpumenenune kucinopoaa. CrnocoObl
MOJTyd4eHHs KUCIIOpOJa B J1a0OpaTopuu M IHpOMBIIUIEHHOCTH. Kpyrosopor

KHcopoa B mpupoae. O30H — alioTponHast MoAU(UKALMS KUCIOpoaa

2.2

TermnoBoil 3¢p(deKkT XUMHUECKOM peaklIMH, TEPMOXUMHUUYECKUE YpPaBHEHMS,
9K30- ¥ DHJIOTEPMUYECKUE peaKknnU. TOIIMBO: yroib U METaH. 3arpsA3HEHHE

BO3/IyXa, YCHJICHHE TApHUKOBOTO 3 (dexTa, pa3pylieHue 030HOBOTO CJIOS

2.3

Bonopon — anemeHT u npocroe Bemectso. HaxoxaeHue Bogopoia B PUPOJE,
¢du3nueckre U XUMHYECKHE CBOMCTBA, NPHUMEHEHHE, CIIOCOObI MOTyYeHHS.

Kuciote! 1 conu

2.4

Monspabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

duznyeckue CcBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBOpHI.
HacelinieHHble 1 HeHaChIIIEHHbBIE pacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast [ojis BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbI.
OcHoBanus. Poss pacTBOpoB B MpHUpPOJE U B KU3HU yesnoBeka. KpyroBopot
BOABl B Mpupoie. 3arpsi3HEHUE MpUPOAHbIX BojA. OXxpaHa U OdYHCTKa

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmueckux coemuHeHuit. Oxcuapl. Knaccudukarms
OKCHJOB: colieoOpa3yomiue (OCHOBHBIE, KHUCIOTHBIE, aM(OTepHble) U
HecolieoOpazyromue. Homenknarypa okcugoB. OU3NYECKUE U XUMHYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcnoBanus. Kiaccudukanus OCHOBaHM: IIENOYM U HEPAaCTBOPHMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. Pu3HUECKUe U XUMUYECKUE CBONCTBA

ocHoBaHui. [loyuenne ocHOBaHUM

2.8

Kucnotsr. KHaCCI/I(I)I/IKaL[I/ISI KHUCJIOT. HOMeHKJ'IaTypa KUCIOT. PU3nNyecKue u

XUMHYECKHe cBolcTBa KucIOT. Psan aktuBHocth MetaioB H.H. Bbekerosa.

HonyquI/Ie KHUCJIOT
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2.9

Conu. Homenknarypa cosieil. @u3nyeckue U XMMUYECKHE CBOMCTBA COJICH.

[Tonydyenue coien

2.10

I'enernueckas cBSI3b MCXKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

211

XHWMHUYECKUN JKCIEPUMEHT: KAayeCTBEHHOE OIPEACIICHHE COICPKAHMS
KHCJIOpOJia B BO3MyXe, MOJIydeHUE, cOOMpaHHe, pacliO3HABAaHUE U U3yUCHHE
CBOMCTB KUCJIOPOJa, HaOJII0/IEHUE B3aUMOIEHCTBUS BELIECTB C KUCIOPOJOM U
yCIIOBUSI BOSHUKHOBEHUS U IPEKpallleHus TopeHus (Iokapa), 03HaKOMJICHHUE C
oOpa3lilaMu OKCHUJIOB M OINMCAaHME HX CBOMCTB, IOJIyd€HHE, cOOHpaHue,
pacrno3HaBaHUE U HM3Y4YE€HHE CBOMCTB BOJOpPOAA (FOpeHHuE), B3aUMOJEHCTBHE
BOJIOpOJIa C OKCHJIOM meau(ll) (BO3MOXHO WCIIOJIb30BaHNE
BHJICOMATEpHUaJIoOB), HaOIIOeHHEe 00pa3lloB BEIIECTB KOJUYECTBOM | MOJIb,
HCCIIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHHS BELIECTB C  Pa3IMYHON
pacTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
JIOJIE pacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBHE BOJBI C MeETaulaMU
(matpueM u KanmblieM) (BO3MOXXHO MCIOJIb30BAaHUE BHUICOMATEPUATIOB),
OTIpeJIeNieHue PacTBOPOB KHUCJIOT M IIEN0Yed ¢ TOMOIIbIO HHIUKATOPOB,
uccienoBaHue o0Opa3loB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
HaOO/IeHNe W3MEHEHUS OKpacKM HHAMKATOPOB B pacTBOpax KHCIOT U
nienouei, n3ydeHue B3aumoaecTeus okcuaa meau(ll) ¢ pacteopom cepHoit
KHCIIOTBI, KHUCJIOT C MeTa/llaMH, peakuuid HeHTpanuzaluy, MoJydyeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeETajula APYyruM U3
pacTBopa COJIM, pellleHne SKCIIEPUMEHTANBHBIX 3a7a4d 1o Teme «Baxueiimue

KJIaCChl HCOPraHNM4CCKUX COC,Z[HHGHHﬁ))

[Tepuonuueckuii 3akon u [leproauueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIIUMHN

3.1

[lepBpie MOMBITKM KIACCH(PHUKAIMU XUMHUYECKUX 3ieMeHToB. [lonstue o
IPYIIax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE U IIETOYHO3EMENbHbIE METAJLIbL,
TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yroT am¢oTepHbIC

OKCHUIBI U TUAPOKCHUIBI

3.2

[lepuoanueckuii 3akoH. Ilepuoanyeckas cucreMa XUMHUYECKHX AJIEMEHTOB
J.N. MenneneeBa. KopoTkomepuoaHnas M UIMHHONEpUOIHAs (QOPMBI
[Iepuonnueckort cucremsl xumudeckux oanemeHroB .M. Menneneesa.
[lepuoast u rpynmnel. @U3HUECKUI CMBICH MOPSIKOBOTO HOMEpa, HOMEPOB

nepuoJa v rpytIibl 3JICMCHTA
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3.3

Crpoenue aromoB. CocTtaB aroMHbIX sifep. M3otonsl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0ueK aroMoB TepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
IIepnoguueckoii cucremsl .M. MenzaeneeBa. XapakTepuCTUKa XUMAYECKOIO

3JIEMEHTA 1O €ro nojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHHUsl pajuyca aTOMOB XHMMHMUYECKHUX 3IJIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO IpynIaM U IEpUOAAM.
3nauenue llepuoanueckoro 3akoHa u [lepuoauueckoi CUCTEMbI XMMHUECKUX
3JIEMEHTOB JUISl Pa3BUTHUS HAayku W npakTuku. .M. MenneneeB — yuyéHblid 1

IpakIaHUH

3.5

Xumndeckass cBa3b. KoBaneHTHast (MOJsipHAs W HEMOJspPHasi) CBS3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenb oxuciaeHus. OKHCIUTEIEHOBOCCTAHOBUTEIBHBIC peaKkmuu. Hpoueccm

OKHCJICHMS B BOCCTaHOBICHMA. OKHUCINTEIIN U BOCCTAHOBHUTEIIN

3.7

XUMUYECKUH 3KCIIEPUMEHT: H3yuyeHHEe OO0pa3loB BEHIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHJA LMHKA C PAaCTBOPAMM KHCIOT U
LIeJI04Yel, TPOBEACHHE OIBITOB, MILTIOCTPUPYIOIINX TPUMEPBI OKUCIUTEIBHO -

BOCCTAaHOBUTEJBHBIX peakiuil (ropeHne, peakliuy pa3ioKeH s, COeTMHEHU )

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaA pCaKIusl. HOBTOpeHI/IC

1.1

[lepuonuueckuii 3akoH. Ilepuoanueckas cuctemMa XUMUYECKHX 3JIEMEHTOB
H.N. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMUMHUYECKUX DIIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KalMs, KalbLUsi U UX
COEIMHEHUIN B COOTBETCTBUM C TOJIOKEHUEM 3JieMeHTOB B Ilepuoanmueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA:. BHBI XUMHWYECKOH CBs3U. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTh CBOMCTB BEIIeCTBA OT THIIA KpHCTﬁJ’IJ’IH‘IGCKOﬁ
peH_IéTKI/I M BHJa XHUMHYECKOM CBSI3H. KHaCCI/I(I)I/IKaI_II/IH U HOMCHKJIATYpa
HCOPraHN4YCCKUX BCLICCTB (Me)KI[YHapOI[HaSI 151 TpI/IBI/IaJ'ILHaH). XHUMHYECKHE

CBOMCTBA BCIICCTB, OTHOCAIINXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX

COCHHHCHHﬁ, IFCHCTUYCCKAasA CBA3b HCOPTAHNYCCKUX BCIICCTB
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1.3

Knaccugukanus XuMU4eCKUX peaklrid M0 Pa3iuYHbIM MPU3HAKaM (110 YHCITY
U COCTaBY YYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3PQEKTy, 1Mo
U3MEHEHUIO CTEIICHEN OKHUCIICHUS XUMHUYECKUX 3JIEMCHTOB, II0 O6paTI/IMOCTI/I,
M0 Y4YacTUIO KaTajau3aropa). OK30- W DJHIOTEPMHUYECKHE PEAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. Ilousrue o CKOpPOCTH XUMHYCCKOMN pCaKkuuun

1.4

[onsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTue o
FOMOTE€HHBIX M TETEpOreHHBIX peakuusax. lloHsaTMe o0 XHMHYECKOM
paBHOBecuM. DaKTOPBI, BIMAIOIIME HAa CKOPOCTh XUMUYECKOW PEAKIUU H

IMOJIOKCHUEC XUMHUYCCKOTIO paBHOBECH A

1.5

OKHCANTENbHO-BOCCTAHOBUTENbHBIE  pEaKlUu,  3JIEKTPOHHBIM  OamaHc
OKHUCJIMUTEIBbHO-BOCCTAaHOBUTENbHON  peakuuu. CocTaBieHUE YypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAaKIHM C HCIOJIBb30BAHHEM METOJa

AJIEKTPOHHOTO OanaHca

1.6

Teopust INEKTPOIUTUYECKON TUCCOLUALMN. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTI/IOHBI, aHHOHEL. MexaHu3m Jucconrannu BEMIECTB C pa3JIMYHbBIMU BUJaMU
XUMU4ecKou cBsizu. Crernenp aucconnanuu. CUIbHBIE U C1a0bIe JIEKTPOJIUTHI.
Peakiiuyn nonHoro o6mMeHa. YCoBUs MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE M COKpalléHHbIE MOHHBIE YpaBHEHUs peakiui. CBOWCTBa KHUCIOT,
OCHOBaHMUH M COJIel B CBeTE TMPEACTABICHUH 00 DSIEKTPOIMTHICCKON

nucconuanuu. KauecTBeHHbIE peakiiny Ha HOHbL. [loHaTHE 0 ruapon3e coneit

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMYECKUX
pPElIETOK HEOPraHWYECKUX BELIECTB — METaUIOB M HEeMeTauioB (rpadura u
ayMasa), CJIOXKHBIX BEIIECTB (XJIOpUJA HATpHsl); UCCIIEOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOH peakUuud OT BO3JIEHCTBUS Pa3IUYHBIX (HaKTOPOB;
UCCIIEJIOBAaHHE  3JIEKTPOINPOBOJHOCTH  PACTBOPOB  BEIIECTB, Ipoliecca
JTUCCOLIMAIMU  KUCJIOT, WIeJo4Yed U cosieidl (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPOBEJCHUE OIMBITOB, WUIIOCTPUPYIOUINX MPU3HAKU
MPOTEKaHUs peaKuii HOHHOTO 0OMeHa (0Opa3oBaHKe OcajKa, BbIICICHHE rasa,
0o0pa3oBaHUE BO/JIb); OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX peakluil (TOpeHHe, peakiluu Pa3ioKeHHs], COSIUHEHHUS);
pacno3HaBaHUE HEOPraHWYECKUX BELIECTB C MOMOIIBI0 KAaue€CTBEHHBIX

peaKLII/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

061_1_[351 XapaKTCpUCTUKAa TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA AaTOMOB,

XApPAaKTCPHBIC CTCIICHU OKHCJICHUA. CTpOCHI/IC )51 (I)I/I3I/IquKI/Ie CBOMCTBA
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MPOCTBIX BEHIECTB — rajoreHoB. XUMHUYECKHE CBOMCTBA Ha MpUMEpE XJopa
(B3auMozelicTBHE ¢ METaUIaM{, HEMETaJJIaMH, 1el04amMu). XJI0POBOJOPOI.
Consgnas KHCJIOTa, XHMHUYCCKHC CBOﬁCTBa, MMOJIydCHUEC, TMPHUMCHCHUC.
JelictBue xJjiopa ¥ XJOPOBOJOPOJA HAa OPraHu3M 4YesjoBeKa. Baxneinmue

XJIOPUABI 1 KX HAXOXKICHUC B IPUPOJLC

2.2

O6mas xapakrtepuctuka 3ieMeHToB VIA-rpynnsl. OcCOGEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CcTereHN OKuciaeHus. CTpoeHne u (U3nIecKre CBOMCTBa
IOPOCTBIX BEIIECTB — KHUCJIOPOAA U Cepbl. AJUIOTPONHBIE MOIU(UKALNN
KHCJIOpOJIa U cepbl. XUMHYECKUE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE,
¢usznueckue W xuUMHueckue cBodcTBa. OKCHIBI cepbl KaK IpPEACTaBUTENN
KHCIIOTHBIX OKCHI0B. CepHasi KUCI0Ta, (pU3nueckue U XMMHYECKUe CBOMCTBA
(oOmMe Kak mpecTaBUTENs Kilacca KUCIOT U criequuieckue). XUMHUUECKHe
peakiuu, Jekalye B OCHOBE MPOMBIIIIEHHOTO croco0a MoJydeHusl CepHOU
kucnoThl. [Ipumenenue. Coiau cepHOM KHUCIOTBI, KaueCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxeHnue cepbl U €€ COeAMHEHUN B MPUPOJE. XUMUUECKOE
3arps3HEHUE OKPYXKAIOMIEH Cpeabl COSTUHEHUAMU CEePhlI (KUCIOTHBIE JOXKIH,

3arpsi3HeHUE BO3AyXa U BOJOEMOB), CLIOCOOBI €T0 MPeI0TBPAILEHUs

2.3

OO6mras xapaktepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepPHBIE CTENICHW OKHCICHHSA. A30T, paclpoCTpaHCHHE B
npupoje, GU3NIecKrue U XUMUYECKHE CBOHCTBA. KpyroBopoT a30Ta B ipupoe.
AmMHaK, ero (Qu3MUYECKHe W XUMHYECKHUE CBOMCTBA, IIOJIydCHHE W
npumeHenre. Coiu aMMOHUS, WX (U3WYECKHEe M XHUMHYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakiius Ha MOHbI aMMOHHsI. A30THAsI KUCIIOTa, €€
noJiy4ueHue, (pu3nuecKre 1 XMMUIECKUE CBOMCTBA (00IIUE KaK MPEICTAaBUTEIS
K1acca KHCIOT W crnenuduyeckue). Vcnoiap3oBaHWE HUTPATOB W COJICH
aMMOHUSI B Ka4eCTBE MHHEPAIbHBIX yN0OpeHHi. XHUMUYECKOE 3arpsi3HCHUE
OKpYIKaroIlel Cpe/ibl COSTMHEHUAMHU a30Ta (KUCIIOTHBIC J0XK]IU, 3arpsS3HCHUC

BO3/yXa, MOYBBI U BOJIOEMOB)

2.4

docdop, amorponHbie MoauduKanuu Gochopa, GU3NIECKHE 1 XUMUUYECKUEC
cBoiictBa. Oxcua dochopa(V) u dochopHas kucnora, (QpuU3MUECKHE U
XMMHYECKHEe CBOWCTBa, mosydyeHue. Mcmnonb3oBanue ¢ochaToB B KadecTBe

MHUHEpaJIbHBIX YA00peHUH

2.5

OOmast xapakTtepucTuka »1eMeHTOB |VA-rpynnbsl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTE€pHbIE CTENEHW OKHCICHHA. YTJIEpOJ, aIOTPOIHbIE

MOAU(DUKAIIK, PACIpPOCTpaHEHHE B Hpupoje, (U3NYECKUe U XUMHUYECKUE
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cBoiicTBa. Ancop6Oums. KpyroBopoT yrieposa B npupoje. OKCHbl yriiepoa,
X (U3NYECKUE M XMUMUYCCKHE CBOWCTBA, ICHCTBUE HA JKUBBIC OPTaHU3MBI,
MOJIyYCHUE W TPUMEHEHHE. DKOJOTHUYCSCKIE IPOOJIEMBbI, CBS3aHHBIC C OKCHIOM
yraepoaa(lV); rumore3a 11o06ambHOTO TOTEIUICHHUS KIMMATa; MapHUKOBBIN
addekr. YronpHas KuCIOTa W €€ COoNMM, WX (PU3UYECKHEe U XUMHYCCKUE
CBOWCTBA, MOJIydeHHE M MpUMecHeHue. KauecTBeHHas peakiids Ha KapOOHAT-
noHsl. VMcrnonp30Banue kKapOOHATOB B OBITY, MEAUIIUHE, TPOMBIIICHHOCTH U

CEJILCKOM XO3AUCTBE

2.6

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEIMHEHUSIX
yriepojga (MeTaH, 3TaH, JTWJIEH, alETWIEH, 3TaHOJI, TIIUIEPUH, YKCYCHas
kucnoTa). MIx coctaB m xummuueckoe crpoeHue. [loHste o Ouonornyecku
BAJKHBIX BEILECTBAX: JXKUpPax, OelKax, YriaeBoJax — M HX POJU B KU3HU
yeloBeKa. MarepualbHOe €IUHCTBO OpPraHMYEeCKUX U HEOPraHu4YecKHX

CoeqUHEHNN

2.7

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOWMCTBA, IMOJIyY€HUE U
npuMenenne. CoequHeHns KpeMHus B mpupoje. OOmme mpeactaBieHus o0
okcune kpemuus(1V) u kpemuueBoit kucnore. CHIUKATHI, KX MCTOJb30BaHUE
B ObITYy, MeAMIMHE, NPOMBIIUICHHOCTH. BaxHelue CTpOUTENbHBIE
Marepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpoGmembl
0€30MacHOTO HUCHOJB30BAaHUSI CTPOUTEIBLHBIX MAaT€pUAlOB B IOBCEIHEBHOMN

KHU3HHU

2.8

XUMUYECKUHN SKCIIEPUMEHT: M3ydeHHE 00pa3lioB HEOPraHWYEeCKUX BEIIECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IPOBEICHUE KAYECTBEHHBIX PEaKIUil Ha XJIOPHI-
MOHbl U HAONIOJICHWE NPU3HAKOB HMX MPOTEKAHUS; OIbITHI, OTPaKAIOIINE
(u3nyecKkue U XMMHYECKHE CBOMCTBA IaJIOTEHOB U UX COEAMHEHUN (BOZMOKHO
UCIOJIb30BaHUE BUJCOMATEPHANIOB); O3HAKOMIIEHHE C OOpa3lamMH XJIOPHIOB
(ramoreHuoB); O3HAKOMIIEHHE C OOpa3lamMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXKHO HCIIOJIH30BAHME BHJICOMATEPHANIOB); HAOMIOACHHE Ipoliecca
oOyriuBaHUs caxapa MoJ AeHCTBUEM KOHIICHTPHUPOBAHHOW CEPHOM KHCIOTHI;
U3y4eHHEe XUMHUYECKUX CBOMCTB pa30aBIeHHON CEpHOM KHUCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuu Ha cyabhaT-uoH U HaONIOJeHHWE TMpU3HaKa e&
POTEKaHUs; 03HAKOMJIEHHE C (PU3NYECKUMU CBOICTBaMU a30Ta, pochopa u ux
coemMHEHUN (BO3MOXXHO HCMONB30BAHUE BHICOMATEPUANIOB), OOpa3amu
a30THBIX U (HOCPOPHBIX yAOOpeHUi; molydeHune, coOupanue, pacro3HaBaHNe

U U3YyUCHUC CBOICTB aMMUaKa, INpOBCACHUC KAaUCCTBCHHBIX peaKuHﬁ Ha HMOH
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aMmMmoHusT W (¢ocdaT-MOH W U3yYCHHE TPUIHAKOB HMX MPOTCKAHHUSA,
B3aUMO/IEHCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIOTHI C MEJBIO (BO3MOKHO
HCII0JIb30BAHNE BUIEOMATEPHUAIIOB); HM3YYEHUE MOJEIEH KpUCTAIIIMYECKUX
pemérok anMasa, rpadura, ¢ymIepeHa; O3HAKOMJIEHHE C IPOIECCOM
azcopOLuu pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
IPOTUBOIa3a; MOJy4eHUE, COOMpaHUE, PAclO3HABaHWE U M3Yy4CHHE CBOMCTB
YIJIEKHCIIOTO Ta3a; MpOBEACHUE KadeCTBEHHBIX pEaKUWii Ha KapOoHAT- |
CIWJIMKAaT-UOHbl M HW3YYEHHE NPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHHE C
MPOJIYKIMENH CUIMKATHOM MPOMBIIIIEHHOCTH; PEIIEHUE IKCIEPUMEHTAIbHbIX

3aaa4 110 TEMC «BaxxHele HeMeTaIbl U UX COCANHCHUI

Mertannsl 1 ux COCINHCHUA

3.1

OO0mast xapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBaHHUHU
nx nonoxeHusa B Ilepuonmueckoil cucremMe XMMHUYECKMX 31eMeHTOB J[.M.
MenneneeBa u crpoeHust aToMoB. CTpoeHre MeTaJIoB. MeTaiinueckasi CBsI3b
U MeTajuindyeckas: KpHUCTaJUIMUecKash pemérka. OIEeKTPOXUMHUYECKUH psf

HaIpsHKEHUH METaJUIOB

3.2

dusndeckue 1 XMMUUIECKHE CBOMCTBa MeTaioB. OO1Ire criocoObl MOTydeHUs
MeTaioB. [ToHATHE O KOPPO3UU METAILIOB, OCHOBHBIE CIIOCOOBI 3alITUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'yH, JIOPATIOMAHNAN, OpOH3a) ¥ MX IPUMEHEHHE

B OBITY U MPOMBIIIJIEHHOCTH

3.3

[lenouynsie MeTaibl: nosnokenue B [lepuonuueckoil cucteMe XUMHUYECKHX
anemenToB [I.M1. MeneneeBa; cTpoeHre X aTOMOB; HAX0XKICHUE B IPUPOJIE.
Ouznyeckue U XMMUYECKHUe CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCHAbI
U TUAPOKCUIBl HaTpusi U Kanus. [IpuMeHeHue MIeIOYHBIX METaIOB U HX

COEIUHEHNN

3.4

Illenoyno3eMenbHbIE METAJIBl MarHdii W KajJdbLMA: IIOJOKEHHE B
Ilepuomnueckoit cucreme xumMudeckux 3nemeHToB J[.M. MeHnaeneesa;
CTPOEHHE MX aTOMOB; HaxokjJeHue B mpupoje. duznueckue U XMMUYECKUE
CBOWCTBA MarHus W KaJiblus. BakHeWmmne coenuHEeHHs] KalblIusa (OKCHI,

TUAPOKCHU, colin). JKECTKOCTH BOJIBI U CIOCOOBI €€ yCTpaHEHUS

3.5

AIIIOMUHHN: TOJIOXKEHHE B HepHOﬂquCKOﬁ CUCTCMC XMMHNYCCKHUX JJICMCHTOB
I[I/I MeHzLeneeBa; CTPOCHUC aTOMAa; HAXOXKIACHHUC B IIPUPOIC. duznyecKkue u
XHMHUYECKHE CBOICTBA aIIOMHUHMSL AM(I)OTGpHHC CBOMCTBAa OKCHAA H

TUAPOKCH A A TFOMUHUA
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3.6

Keneszo: nonoxenue B [lepruoanueckoit cucteMe XuMU4eCcKuX 3jieMeHToB 1. 1.
MeneneeBa; CTpOCHHE aToMma; HaxoxkjaeHue B mnpupone. dusnyeckue u
XMMHMUECKHE CBOMCTBA jxene3a. Oxcuabl, rufpokcupl U couu xenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTyYECHHE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3LaMy METaJIOB U CILIABOB,
X (U3NYECKMMHU CBOWCTBAMU; M3YYEHHUE PE3yIbTaTOB KOPPO3HU METAJUIOB
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), ocobeHHocTeN
B3aMMOJCHCTBUS OKCHMJA KajlblUid U HaTpus C BOJAOM (BO3MOXKHO
HCII0JIb30BAHNE BUEOMATEPUAJIOB); UCCIEIOBAHUE CBOMCTB >KECTKOM BOJBI;
mporecca TOpPeHHs JKejle3a B KHCIOpoAe (BO3MOXKHO HCHOJIb30BAHUE
BHJICOMATEPHAIIOB); TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMA Ha HOHBI
(MarHusi, Kanelus, amroMuHus, nueaka, xenesa(ll) u xenesa(lll), memu(ll);
HaOJI0/IEHUE U OMMCaHKe MPOLIECCOB OKpAIINBaHUS IIJIAMEHH HOHAMU HATPHS,
Kamuss W Kajublus  (BO3MOXHO  HCIIOJIb30BaHHWE  BUJEOMAaTEpHAalOB);
uccienoBaHue aM(OTEpHBIX CBOWCTB TMAPOKCHAA AFOMUHUS U THAPOKCUAA
LIMHKA; pelIeHNne SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelne MeTaibl

1 UX COCIUHCHU)

XUMUS 1 OKpYXaroliasi cpeaa

4.1

HoBsie maTepuansl 1 TeXHOJIOTMU. BeliecTBa 1 Matepualibl B MOBCEAHEBHOM
YKU3HU YesloBeKa. XUMUS U 370pOBhe. be3omacHoe nemoab30BaHue BEIIECTB U
XUMUYECKUX peakuuii B ObITy. [lepBas momoIp nMpu XMMHYECKHX OXKOTax U

OTpPaBJIICHUAX

4.2

OCHOBBI ~ 9KOJIOTMYECKOH  TIpaMOTHOCTH.  XUMHYECKOE  3arps3HEHUe
okpyxatomeit cpeabl [IJIK. Posib XumMuu B pelieHuH 3K0JIOTHYECKUX TPoOIeM.
[IpupoaHble UCTOYHUKU YIIEBOJOPOAOB (yroyib, MPUPOIHBIA ra3, HedTh),

IMPOAYKTHI UX nepepa60TKH, HX POJIb B 6BITy H IIPOMBIINIJICHHOCTH

4.3

XUMHYECKUM SKCIICPUMCHT: U3YUCHUC 06pa3u0B MaTcpuaoB (CTGKJ’IO, CIIJIaBbI

MCTAJIJIOB, ITOJIUMCPHLIC MaTepI/IaJIBI)
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MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM

NpoBepPsIeMoro 0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi

TpeOoBaHuUs NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC
1 [IpencraBnenue:

0 TI03HABAa€MOCTH SIBIGHUM NPUPOJbl, TOHUMAaHUE OOBEKTHUBHOM
3HAYUMOCTH OCHOB XMMHUYECKON HAYKH KaK 00JaCTH COBPEMEHHOTO
1.1 €CTECTBO3HAHMSI, KOMIIOHEHTa O0Iel KyJIbTYphl U NPaKTUYECKOU
NEeSATEIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOIO OOIIECTBA;

IIOHMMAaHHUE MECTa XUMUHU CPEAN NJPYIUX €CTCCTBEHHBIX HAYK

0 HAyY4YHBIX MCTO/JIaX IMO3HAHHA, B TOM YHCJIC SKCIICPUMEHTAJIBHBIX U
19 TCOPECTUYCCKHUX MCETOJAaX HUCCICAOBAHUA BCHICCTB H HU3YUCHUA

XUMHNYECKHX peaxunﬁ; YMCHHUEC HCIOJB30BaTh MOACIU  IJId

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax npodeccHoHATLHON NEATEIbHOCTH, CBA3AHHBIX C XUMUEH
U COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMU Ha JTOCTH)KCHUSX
XUMHYECKOH HAayKH, YTO IMO3BOJUT OOYYArOIIUMCSl pacCMaTpUBATh
1.3 XUMHUIO Kak cdepy cBoedl Oyaymed  mpodecCHoHAIbHOU
NESITEIbHOCTH ¥ CHEJIaTh OCO3HAHHBIM BBIOOD XUMHH  Kak
npoWIFHOTO TpeaMeTa NpHU Tepexoje Ha YPOBEHb CPEIHETo

o01ero oOpa3oBaHus

Bnagenue cucreMo XMMHUYECKHUX 3HaHUU H YMCHHUC IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYacCT:

BOKHCHUIIINE XUMUYECKHE IOHSTHS: XUMHUYCCKUN DJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CI0KHOE BEIIECTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMECh, OTHOCHTEIBbHBIE aTOMHAsh U MOJEKYIspHas
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAS Macca, MOJISPHBIH
2.1 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJb (CpemHss), XUMUYEecKas
peaKIusi, pPeakluy COCIUHEHMs, PEaKIUH pPa3IoKEHHs, pPeaKIuu
3aMeIIeHUs, peakIMi OOMeHa, TeIIoBOU d(PeKT peakiuu, IK30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAcCOBAs JOJIS XHUMUYECKOTO

OJICMCHTA B  COCAMHCHHMH, MaACCOBad JOOJII W  IPOUCHTHAaA
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KOHIICHTPALUsA BEIECTBA B PACTBOPE, PO aTOMA, JIIEKTPOHHBIN CIIOK
aToma, aTOMHas OpOuTai b, PaJHyC aToOMa, BaJEHTHOCTb, CTEIECHb
OKHCIICHHs], XUMUYECKAs CBSA3b, DJIEKTPOOTPULIATEIILHOCTD, IOISAPHAs
U HENOJSApHAs KOBAJECHTHAs CBs3b, MOHHAs CBS3b, METAUIMYECKAs
CBSI3b, KpUCTAJUINYECKAs pEIIETKA (ATOMHAs!, MIOHHAs, METAIUIMYECKasl,
MOJIEKYJISIpHasi), MOH, KaTUOH, aHUOH, JIEKTPOJIUT U HEIEKTPOJIUT,
AIEKTPOJUTHYECKAs MCCOLUALUs, PEaKUUMM HMOHHOIo OOMeEHa,
OKHCIIMTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAaKIUM,  OKHUCIUTENIb U
BOCCTAaHOBHTENb, OKHCICHUE M BOCCTAaHOBJICHHE, DJIEKTPOJIM3,
XMMHUYECKOE paBHOBECUE, OOpaTHMble M HEOoOpaTUMblE peakiHu,
CKOPOCTb XUMHYECKOW peakiuu, karanusarop, 11K, kopposus

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXpPAaHEHHUS MacChl,
nepuoanueckuid 3akoH J[.MI. MeHnneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPUH  XUMHUH:  ATOMHO-MOJIEKYJISIpHAs  TEOpHs,  TEOpHs

AIEKTPOJIUTUUECKOU JTUCCOIHAITIT

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHE TMPaBWJIBHO WCIIOJIb30BaTh HW3YYCHHBIE BEIIECTBA H
MaTepuaibl (B TOM YHUCIIE MHUHEpPAIbHBIC YHOOpEHUS, METaUTbl U
CIUIaBbI, TPOJYKTHI  IMEpepabOTKH  MPHUPOJTHBIX  HCTOYHHUKOB
YTII€BOIOPOIOB (YIJIsl, TPUPOIHOTO ras3a, HeTH) B OBITY, CEIbCKOM
XO3SCTBE, HAa MPOM3BOJICTBE M TOHUMAHWE 3HAYCHUS IHKHPOB,
OelKOB,  YIJIEBOJOB  JUIi  OpraHM3Ma  YEJIOBEKa;  yMEHHE
IPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHu3M YCJIOBCKA U OKPYKAIOLIYIO IIPUPOJAHYIO CPEAY

3.2

YMCHHUEC UHTCTPUPOBATD XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYIUX

y‘le6HBIX IpeaMETOB

3.3

HaJIM4Me OMbITa paboThI C Pa3IMUYHBIMU UCTOYHUKAMU MHGOpPMaLUU
0 XMMUM (HaydyHas M Hay4YHO-TIOMYJISpHas JIUTeparypa, CIOBapH,

CIIPaBOYHHMKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCHICCTBAX, HX
NpeBpaliCHUAX W  [IPAKTHYCCKOM MMPUMCHCHHUN H  YMCHHUC

HCIIOJIb30BaTh €€ s peuicHus y‘IC6H0-H03HaBaTCJ'IBHBIX 3aaa4
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BH&I[GHI/IG OCHOBaMH MOHSITHUMHOI'O arrmapara U1 CHUMBOJIMYCCKOTO

SI3bIKa XUMHH JIJIs1 COCTaBJICHUS (DOPMYIT HEOPraHMUYECKHX BEILIECTB,

‘ YpPaBHEHUM  XMMHUYECKUX PEAKLUUN; OCHOBAMH XHMHYECKOU
HoMeHkyIatypsl (IUPAC 1 TpuBnanbHOi)
YMeHne 0ObSICHATh CBSI3b MOJIOKEHHS eMeHTa B [leproanyeckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
5 XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsij sjpa, oOIIee Yucio
SJIEKTPOHOB), PACIPEICICHHEM 3JEKTPOHOB IO HIHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX IEPHUOJIOB, KATTUS U KATBIIHS
IIpencraBinenne O  MNEPUOJAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX IJIEMEHTOB (paJlyc aToMa, JIEKTPOOTPUIIATETLHOCTS ),
6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IOJIOXCHHS 3JICMCHTOB B
[lepuognueckoit cuctemMe (B MallbIX TMEpUOAAX H  TIABHBIX
MOJTPYIax) U JIEKTPOHHOTO CTPOCHHS aTOMa
7 Ymenue knaccuuuupoBarth:
7.1 XUMHYECKHE ITIEMEHTBI
7.2 HEOPraHWYECKHUE BEIIEeCTBA
7.3 XUMHUYECKHE PEaKIIUU
8 YMeHue onpeaensrTh:
81 BaJICHTHOCTh U CTENEHb OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB, 3apsij
' MOHA
8.9 BUJT XMMUYECKOM CBSI3U M THUI KPUCTAJUIMUECKON CTPYKTYpHI B
' COEIMHEHUSIX
8.3 XapaKTep CPeIbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHM )
8.4 OKHUCJIMTEh U BOCCTAHOBUTEIb
9 YMeHue xapakTepuszoBarh (pu3nuecKkrue u XMMUYECKHe CBOMCTBRA:
MPOCTBIX BELIECTB (KUCIOPOA, O30H, BOJOPOJ, rpadur, anmMas,
9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaJIMA, MarHHUMH,
KaJIbIIMHA, aJTIOMHHHH, KEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX PacTBOPOB (BOJa,
9. aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHABI U TUIPOKCHIBI

metanoB |-llA rpynm, amromunus, meau (1), nunka, xenesa (Il u

I11), okcuast yraepoaa (11 u 1V), kpemuus (1V), azota u pocdopa (111
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u V), cepot (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,

(docdopHas, yroapHas, KpeMHHEBAsE KHCIIOTA U UX COJIH)

MPOTHO3UPOBAaTh M  XapaKTEpU30BaTh CBOMCTBAa BEIECTB B

3aBUCHUMOCTHU OT HMX COCTaBa U CTPOCHHA, NPUMCHCHUC BCIICCTB B

93 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXXHOCTh IPOTCKAHUS
XHUMHWYECKUX TPEBPAIICHUN B PA3IMYHBIX YCIIOBUSIX
10 YMeHue COCTaBIsATh MOJICKY/ISIPHBIC M HOHHBIC YPABHCHUS PEAKIUH,
B TOM YHUCJIC:
10.1 peakuuii HFOHHOTO 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX XUMHYECKHE CBOWCTBA M3YYCHHBIX KJIacCOB
' (Tpyrmim) HEOPraHMYECKUX BEIIECTB
10.4 MTOATBEPKTAIONIUX TEHETHUSCKYIO B3aUMOCBSI3b MY HUMHU
11 YMeHue BBIUUCIATD (MIPOBOTUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYJISPHYIO M MOJISIPHYFO MAacChl BEIIECTB,
' MacCOBYIO JOJII0 XMMHUYECKOTO AJIEMEHTA B COCMHEHUU
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM ra3oB
114 [0 ypPaBHEHHUSM XHMHMYECKUX PEAKIUl U HAXOAUTh KOJIMYECTBO
' BelIeCTBa, 00bEM U Maccy peareHTOB WIH MPOJYKTOB PEaKIuu
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMM ~ METOJIaMHU  HAY4YHOTO TMO3HaHWs (HaOnoJeHueE,
12.1 U3MEpEeHHe, SKCIIEPUMEHT, MOJICIIUPOBAHKE) PU U3YUYECHUH BEIIECTB
' U XMMHYECKUX SIBJICHHM;, yMeHHe CchOpMyIUpoBaTh MpodiIemMy u
PEUIOKUTH MYTH €€ PeIIeHUs
s Oe3omacHON paboOThl C XMMHUYECKMMH BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H U J1abopaTOpHBIM 000pyIOBaHUEM
paBUJIaMU 6€e301acHOTO oOpaieHus c BEIIECTBAMH,
UCTIOJIb3YEeMbIMU B TIOBCEAHEBHOMW JKU3HH, TIPaBUJIAMH MTOBEJCHUS B
123 Hensix cOepekeHUs 370POBbsl U OKPY)KAIOIIEH MPUPOIHON CPEIbI;

INOHUMAHUEC Bpcaa (OHaCHOCTI/I) BO3JICHCTBUS Ha KUBBIE OpraHnu3MbI
OHpC)ICJ'IéHHLIX BCIICCTB, CII0co00B YMCHBIICHUA 151

MMpEaAOTBPAIICHUA UX BPEAHOT'O BO3JIEHCTBUSA
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13

Hannune MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUWA U OCYIICCTBJICHUSA

CICAYIOMUX XUMHWYCCKUX SKCIICPUMCHTOB!

13.1

HN3YUCHUC n OIIMCaHHC (1)I/I3I/I‘-I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/I3I/I‘-I€CKI/IMI/I U XUMHWYCCKUMMU SABJICHUSIMU, OIIBITHI,

WJUTIOCTPUPYIOLIUE MPU3HAKUA MPOTEKAHUA XUMUYECKUX PEAKIIUI

13.2

M3y4eHHE CIIOCOOO0B pa3JielIeHus cMecel

13.3

IOJly4eHUE KHCIOpOJa M M3Yy4EHHE €ro CBOMCTB; IIOIy4EHUE
BOJIOPOJIa U U3y4EHHUE €r0 CBOICTB; MOJIy4EHHE YIIIEKUCIOTO raza u
U3y4YE€HUE €ro CBOWCTB; IMOJy4eHHE aMMHMaKa W HU3yYeHHUE €ro

CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOM JOJed

PacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHUE  HWHIUKATOpPOB (;rakmyca, METUJIIOpaH)Xa U
denondranenna) 1l ONpeneNeHns XapakTepa cpesibl B pacTBopax

KHCJIOT U LIEJI0YEN

13.6

WCCIIEJIOBAHUE W OIMCAHWE CBOMCTB HEOPTaHWYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMOJICHCTBUS KUCIIOT C METaJUIaMH,
OKCHIAMU  METAJIOB,  PACTBOPHUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBAaHUSIMH, COJISIMM; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOTO MeTajyla JPYrMM U3 pacTBopa COJIH;
uccienoBaHe amQpOTEepHbIX CBOMCTB THUAPOKCUAOB AIIOMHHUS U

LIUHKA

13.7

PEIICHUEC OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEMaM: «OCHOBHBIE KJIaCCHI
HEOPraHN4CCKUX COCﬂHHGHHﬁ)); ((3H€KTpOHHTquCKaH
AUCCOL A, «Baxunelmue HeMeTallIbl U HUX COCOUHCHUA ,

«Baxxnennne MeTalIbl M UX COCIUHCHU A

13.8

XAMHUYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIIUE  MPU3HAKU
NPOTEKaHHs peakuii HOHHOTO OOMEeHa; KaueCTBEHHBIC PEaKIuy Ha
IPUCYTCTBYIOLIME B BOJHBIX pacTBOpax HMOHBI: XJIOPUI-, OpOMHI-,
uomua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUJIPOKCU-UOHBI, KATHOHBI AMMOHMS, MAarHusl, KaJbIHsl, aTFOMUHMS,

xkenesa (2+) u xenesa (3+), meau (2+), LUHKA

14

YmMmenne:
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NpPEACTaBIATh Pe3yiabTaThl 3KCIEpUMEHTa B (OpMe BBHIBOJOB,

141 JI0Ka3aTelbCTB, TPaUKOB M TAOIUI] M BBIABISATH SMIUPUYECKHE
3aKOHOMEPHOCTH
yCTaHaBIMBaTh  CBA3M  MEXJAYy  peaJlbHO  HaOII0AaeMbIMU
14.2 XMMHYECKUMHU SBJICHUSMU M IPOLIECCaMU, TPOUCXOJSALUIUMH B

MaKpo- ¥ MUKPOMHPE, OOBACHATH IPUYHUHBI MHOTOOOpa3usl BEIECTB
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HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuyeckue dsneMeHTbl. CHMBOJIBI XHUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumuyeckass ¢opmyna. BalleHTHOCTb aTOMOB XHMHMYECKUX 3JIEMEHTOB.

CreneHp OKUCIICHUA

1.4

3aKOoH IIOCTOSHCTBA COCTaBa BCIIICCTB. OtHocuTeNNbHAs aTOMHas Macca.
OTtHOCUTENLHAS MOJICKYJIApHasA Macca. Maccosas J0JI1 XUMHUYECCKOT'O 3JIEMECHTA

B COCIMHEHUH

1.5

KonuuectBo BemectBa. Monb. Monsipaass macca. MousipHbIii 00bE€M Ta30B.

BzanMocBs3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

dusznyeckrue W XUMHUYECKUE SBJICHUSA. XUMHUYCCKAs peaknusa nu eé IIPpHU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonunueckuii 3axkoH u Ilepuoanyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHUE aTOMOB

2.1

[lepuomuueckuit 3akoH. Ilepuoanueckas cucreMa XUMHYECKUX DIIEMEHTOB
JA.N. Menneneesa. [lepuonsr u rpynmbl. @U3HYECKUN CMBICT MOPSIAKOBOIO

HOMEpa, HOMEPOB II€pUoJa U I'pyIIibl 2JICMEHTA

2.2

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3otonbl. Dnexkrponsl. CtpoeHue
ANEKTPOHHBIX 00004eK aToMOB TepBbIX 20 XHMHUYECKHUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /[.1. MeHneneeBa

2.3

3aKOHOMepHOCTI/I B U3MCHEHHH CBOMCTB XMMHUUYECKHX DJIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kajluid, KaJlbLUAg (paz[I/cha aTOMOB, OJJICKTPOOTPpULIATCIbHOCTH,
MCTANIMYCCKUX MW HCMCTAIMYCCKUX CBOﬁCTB) U HUX COCAUHCHUM B
COOTBETCTBHH C IIOJIOKCHHUEM JOJIICMCHTOB B Hepnozu/lqecxoﬁ CUCTEME H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBg3b. KoBajeHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
aﬂeKTpOOTpI/IL{aTCHLHOCTL XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAUIMYECKUX PEIIETOK (aTOMHAasi, HMOHHAs, METAJUIMYecKas),
3aBUCHMOCTb CBOWMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUIA

XUMHYECKON CBA3U

Baxwueiine npencTaBuTeNd HEOPraHMYECKUX BellecTB. Hemertamisl u ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Krnaccudukanuss ¥ HOMEHKIATypa HEOPTraHMYEeCKHX COCAMHCHHN: OKCHJIOB
(conmeoOpazyromue: OCHOBHBIE, KHCIJIOTHBIE, am(poTepHBIC) u
HecoJieoOpa3yrolliue; OCHOBAaHMN (LIENOYM W HEpacTBOPHUMBIE OCHOBAHUSA);
KHACIOT (KUCIIOpOJCONIepKaie ¥ OECKUCIOPOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@uU3NYECKUE W XHMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KHCIOPO/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusnyueckrie 1 XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MECTAJIJIOB: JIMTHA,
HaTpus, KaJIud, Mardius U KajJblus, aJJFOMUHUS, KEJIC3a. BHCKTpOXI/IMI/IquKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

DU3NYECKUE U XUMHYECKHAE CBOMCTBA BOJOPOIHBIX COCTMHEHUN HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPOIa, AMMHAKA

4.5

dusnuecKkue U XUMHUECKHE CBOMCTBAa OKCHI0B HemeTamioB: cepol (1V, VI),
asota(ll, 1V, V), dochopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). [Toaydenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cporictBa okcuaoB: metawioB IA-IIA rpynn, muaka, meau(ll) u

xeresa(ll, 11). TlonyueHre OKCHIOB METAILIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHUM U aM(OTEPHBIX TMAPOKCUAOB (Ha IIpUMepe
TUAPOKCUIOB QIIOMHHHUSA, JKene3a, LuHKa). [logydyeHue OCHOBaHUH W

aM(bOTEePHBIX THIPOKCHUJIOB

4.8

OO01ue XUMHUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOIHOM,
CEpHHUCTOM, cepHOil, a30THOH, (pochopHOil, KpeMHHEBOH, yronbHOH. OcobObie
XMMHYECKHE CBOWCTBA KOHLEHTPUPOBAHHON CEPHOM U a30THOW KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoiicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOpPOJd, KHUCIOPOAa, aMMHAKa,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I

411

HonyquI/Ie aMMMakKa, cepH0171 Y a30THOM KHCIIOT B MIPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB

65



4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukanms XuMUYeCKIX peakifii Mo pa3InYHbIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacCTBYIOUIMX B PEAKIMH BELIECTB, MO TEIJIOBOMY 3(PQEKTy, MO

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX AJICMESHTOB

5.2

TermnoBo#t 3pPeKT XUMHUYECKOH pEeakuH, TEPMOXUMUYECKHE YpaBHEHHS.

DK30- U SHIOTEPMUYECKUE peakluu. TepMOXUMUYECKIE YPaBHEHUS

5.3

OKHCANTENEHOBOCCTAHOBUTENIbHBIE peakuu. OKUCIUTENN U BOCCTAHOBUTEIIH.
IIponeccbl  OKMCIEHHMS M BOCCTAaHOBJICHHUS.  OJIEKTPOHHBIM  OayaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AMEKTPOTUTHIECKOM qucconuaniuu. KaTnoHsl, aHHOHBI. DJIEKTPOJIUTHI

1 HEeIeKTPoJIUThl. CHUIIbHBIC B cl1a0ble 2JeKTPoUThl. CTENeHb TUCCOIaIlin

5.5

Peakiun moHHOTO OOMEHa. YCIIOBHS MPOTEKaHUSI PEaKInii HOHHOTO OOMeEHa,

ITOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYKarolias cpeia

6.1

BemiectBa u marepuanibl B IMOBCEAHEBHOW KU3HM 4YesoBeka. bezomacHoe
WCTIOJIb30BAHUE BEIIECTB U XMMHUYECKUX PEAKIHMi B J1TA0OpaTOpHH U OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKHUX 0KOraX U OTPaBJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyXaromiel cpeabl (KUCIOTHBIE —JOXKIH,
3arpsi3HeHUE TOYBbI, BO3/AyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeAO0TBpAILCHUs
[Ipenenbuas momyctumas koHneHtparus BemectB (I1JIK). Pomp xumuum B
pELIeHUH SKOJIOTMYECKUX Mpobiem. YcuieHwe mnapHUKoBoro 3ddekra,

Paspymi€HUE 030HOBOI'0 CJI0A

6.3

[Ipumenenwue cepsl, a3ota, hocdopa, yriepoa, KpEMHHS U UX COSTUHCHHN B
OBITY, MEIHIIMHE, MPOMBIIUICHHOCTH M CEIILCKOM Xo3siiicTBe. [IpruMeHeHue
METAJIJIOB M CIUIABOB (CTalb, YYTYH, IIOPAIIOMHUHHI, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH UX COeTUHEHUH. [IOHATHE O KOPPO3UH METAJIIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UU

6.4

[IpupoHBIE HMCTOYHMKH YIIIEBOAOPOAOB (Yrojib, MPUPOAHBIA Ta3, HePTH),

MPOIYKTHI X TepepaboTKu (OeH3HH), MX POJIb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNvCCKUX BCHICCTBAX KaK O COCAWHCHHUAX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, AlICTUJICH, 3TAHOJI, TTINLICPHUH, YKCYCHast I(I/ICJ'IOTa).

[ToHsATHE 0 OMOJIOTMYECKN BaXKHBIX BCHICCTBAX: KUPAX, Gemcax, YIJICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA
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PacuéTnr:

7.1 1o opMynaM XUMHYECKHX COSAUHEHHH
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPaBHEHUSIM
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JUIS YYAEHUKA

» Xumusi: 8-# kimacc: 0a30BbI ypPOBEHB: YUCOHUK; 5-¢ H3AaHue, iepepaboTaHHoe, 8 Kiacc/
IMa6puensu O.C., OctpoymoB WN.I'., Cnankos C.A. AkimonepHoe o6mectBo «M3narenscTBo
«IIpocsemenne»

* Xumus: 9-i1 knacc: 6a30BbI YpOBEHB: YUEOHUK; 5-€ n3nanue, nepepadotanHoe, 9 kimacc/
lMa6puensu O.C., OctpoymoB WN.I'., Cnankos C.A. AkimonepHoe o61mecTBo «M3narenscTBo
«IIpocsemenue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. O.C I'abpuensa. «IIporpamma kypca xumun 1st 8-11 kimaccoB 0011e00pa3oBaTEIBHBIX
yapexaeHui». M.: JIpoda, 2011.

2. O. C. T'abpuensn, U. I'. OctpoymoB «Xumus. Metoanueckoe nocodue. [TpodunpHbIit
ypoBeHs. ( M.: [Ipoda, 2006.)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

https://m.edsoo.ru/ff0d26ca
http://school-collection.edu.ru

http://fcior.edu.ru
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