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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma Mo XMMUM Ha YpPOBHE OCHOBHOIO OOHIEro 0Opa3oBaHUsl COCTaBJIEHA Ha
OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM IMPOrpaMMbl
OCHOBHOTO o0miero oOpazoBanusi, npeactaBieHHbix B ®I'OC OOO, a Takke Ha OCHOBE
(benepanbpHOl pabodeil mporpaMMbl BOCIHUTAHHMS W C YYETOM KOHIEMIMHM TPETOIaBaHUS
y4ueOHOro npeamera «XUMHs» B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo XuMuM JAET TpPENCTaBIEHUE O LENAX, OOIIEeH cTpaTeruu OoO0y4yeHwus,
BOCIIUTAHUS U DPA3BUTUS OOYyYAlOIIMXCA CPEICTBAMU YYEOHOIO IMpEeaMeTa, yCTAHABIMBACT
o0s13aTeNbHOE MPEAMETHOE COAepKaHKE, IPeyCMaTpUBAET paclpeelieHHe ero rno KiaccaM u
CTPYKTYpUpPOBAaHHME IO paszieraM M TeMaM TMporpaMMbl 10 XUMHUHU, OMPEIEseT
KOJMYECTBCHHBIE M  KAYECTBEHHBIE XApPaKTEPUCTHKU COJIEPKaHUSI, PEKOMEHIYEeMYIO
MOCJIC/IOBATEILHOCTh M3YUYCHHS XMMHH C YYETOM MEXKIIPEAMETHBIX M BHYTPHUITPEIMETHBIX
CBsI3€H, JIOTUKU YYEOHOTrO Tpoliecca, BO3PACTHBIX OCOOCHHOCTEN 00y4aromuXxcs, ONpeaesieT
BO3MOXXHOCTU TMpeaMeTa Jis peaju3aluu TpeOOBaHUU K pe3ysbTaTaM OCBOEHHUS OCHOBHOMU
o0pa3oBaTeNbHOM MPOrpaMMbl HAa YPOBHE OCHOBHOTO O0IIEero oOpa3oBaHMs, a TaKxKe
TpeOOBaHUN K pe3yiabTaTaM OOydYeHUs XUMHUH Ha YpOBHE IIeedl M3ydeHHus MpeaMmeTa u
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHON JESTEIbHOCTH OOy4Yaromerocss Mo OCBOCHHIO
y4eOHOTO COepKaHMUs.

3HaHHEe XUMUU CIIY>)KMUT OCHOBOW Ui (DOPMHpPOBAHUS MUPOBO33PEHHUS 00ydarolierocs,
€ro Mpe/iCTaBlIeHUN 0 MaTepUaIbHOM €IMHCTBE MHPA, BAXKHYIO POJIb UTparoT (GopMHUpyeMbie
XUMHEH TMpeicTaBlIeHUsT O B3aWMONPEBPAILIEHUSX HSHEPrUU U OO0 DBOJIOLUMHU BEIIECTB B
npUposie, O MyTAX peuleHUs T00aJbHBIX MPOOJIeM YCTOWYMBOTO PAa3BUTHUS YEIOBEUYECTBA —
CBIDBEBOM, DHEPreTHYECKOM, TMHINEBOM M SKOJIOTMYecKod 0e30MacHOCTH, mpobdiieM
3/IpaBOOXPaHEHUSI.

N3yyenune xumuu:

CIOCOOCTBYET pealiM3allid BO3MOXHOCTEH I caMopa3BUTHS U (opmMHUpoBaHUsA
KYJBTYpPBI JUYHOCTH, €€ 0011el 1 (YyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJaA B (GOpMUpPOBaHME MBIIUIEHUS M TBOPYECKHX CIIOCOOHOCTEMH
00y4aronuxcsi, HaBBIKOB WX CAMOCTOSITEIbHON y4eOHOU NeATEeIbHOCTH, SKCIIEPUMEHTAIbHBIX
U UCCIIEIOBATEIIbCKUX YMEHUN, HEOOXOIUMBIX KaKk B TIIOBCEIHEBHOW KH3HU, TaK U B
npodeccruoHaIbHON AesITeIbHOCTH;

3HAKOMHUT CO CIeUu(UKOi HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOTO
B3IJIsila HA E€OUHCTBO TPHUPOABI W 4YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTAaloM B
(GhopMUPOBaHUH €CTECTBEHHO-HAYYHON T'PAMOTHOCTH O0YUaIOIUXCS;

crocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSM, K TPUPOJE, K YeIOBEKY, BHOCHUT CBOHM BKJIaJ B SKOJIOTHYECKOe OOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBieHUs B 0Oy4YeHUH XUMUU OOECTIEUMBAIOTCS CIEU(UKON COMepKaHus
y4eOHOT0 TpeMeTa, KOTOPBIH SBISETCS NEAarorndeckd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAYKW XUMHH HA ONPEICIEHHOM dTare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro o0pa3oBaHMsI OPUEHTUPOBAH HA OCBOCHUE
00y4aroIMMHUCS CUCTEMBI MEPBOHAYAILHBIX MOHSATUN XMUMHH, OCHOB HEOPTaHUYECKON XUMUU
Y HEKOTOPBIX OT/IEIbHBIX 3HAYMMBIX TIOHATUNA OPTaHUYECKOW XUMUHU.

CTpyKTypa coJiep>KaHus MPOTpaMMBbI 10 XUMHUH C(OPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoda k e€ m3yueHuro. Cofep:kaHUe CKIIAJBIBACTCS U3 CUCTEMBbI MOHATUM O XUMHUYECKOM
JJIEMEHTE M BEUIECTBE W CHCTEMBbI MOHATHH O XUMHYecKOW peakiuu. OOe 3THU CHUCTEMBI



CTPYKTYPHO OpPraHM30BaHbl MO MPUHIUIY IOCIEIOBATEILHOIO PA3BUTUS 3HAHUWA HAa OCHOBE
TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akona /l. . MeneneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3U;

— IIPEICTaBICHUI 00 3JEKTPOJUTUUECKON TUCCOLMALINY BEILIECTB B paCTBOpax.

TeopeTnueckre 3HAHMS PACCMATPUBAIOTCS HAa OCHOBE SMIHMPUYECKU TMOJIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pPa3BUBAIOTCS IOCIEIOBATENIBHO OT OJHOTO YPOBHA K JApPyromy,
BBINOJNIHAA (DyHKIMU OOBSCHEHUS U MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U MOJIYYSHHS N3y4YaeMbIX BELIECTB.

OcBoeHne mnporpamMMmbl MO XHMHUU CHOCOOCTBYET (DOPMHPOBAHUIO MPEACTABICHUS O
XUMUYECKON COCTaBIJISIIOLIEH HAYYHOM KAPTHHBI MHpa B JIOTMKE €€ CHCTEMHOW NPUPOJBI,
LEHHOCTHOTO OTHONIEHHWs] K Hay4HOMY 3HAHMIO MU METOoJaM IMO3HaHMs B Hayke. M3yudeHue
XUMHUHM TPOUCXOAUT C IPUBJIICYEHUEM 3HAHUN M3 PaHEE W3YUYCHHBIX Y4YEOHBIX IMPEIMETOB:
«Oxkpyxaromuii Mup», «buonorus. 5—7 knacced» U «Pu3uka. 7 Kiacey.

[Ipn m3yyeHHH XMMHHM TPOUCXOIUT (POPMHUpPOBAHHME 3HAHUN OCHOB XMMHYECKOW HAYKH
KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUECKOW JESATEIbHOCTH 4YeJOBEKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajaya Y4yeOHOro IMpeaMeTa COCTOUT B
(hOpMUPOBAaHUM CUCTEMbl XUMUYECKUX 3HAHUUA — BaKHEHIIMX (DAKTOB, MOHATUMN, 3aKOHOB U
TEOPETUYECKUX MOJIOKEHUH, JOCTYMHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, sS3blKa
HayKH, B MPUOOUIEHUHU K HAYYHBIM METO/IaM MMO3HAHUS MPU U3YUYEHUH BEUIECTB U XUMUYECKUX
peakuuid, B (OPMUPOBAHMM W PA3BUTUU TO3HABATENbHBIX YMEHMM W MX NPUMEHEHHH B
y4eOHO-TI03HABATEIbHON W y4eOHO-HCCIE0BATEIbCKOW JAEITebHOCTH, OCBOEHUHU IpaBUII
6e301acHOro 0OpalleHust ¢ BeleCTBAMU B MOBCEAHEBHOM KU3HU.

[Ipn u3yueHuM XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro 0O0pa30BaHMs Ba)KHOE 3HAUCHHE
npUOOpesN TaKue 1eJd, KaK:

— (popmMuUpOBaHNE UHTEIIEKTYAIbHO PA3BUTON JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMUIo,
COTPYJIHUYECTBY, CaAMOCTOSITEIbHOMY TPUHSATHIO PEUICHUHM, CIOCOOHOW aaanTUpoBaThCs K
OBICTPO MEHSIOLIUMCS YCIIOBUSAM KU3HU;

— HaNpaBlEeHHOCTh OOYYEHHS Ha CHCTEeMAaTHYeCKOE MPUOOIIEHHE OO0y4aromuxcs K
CaMOCTOSITEIbHOM  INO3HABATENbHOM  JEATENIBHOCTH, HAyYHbBIM  METOJaM  IIO3HaHWS,
(GbopMHUPYIOIIMM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— o0ecrniedyeHrue YCIIOBUM, CMOCOOCTBYIOMIUX MPUOOPETEHUIO OOYYaIOIUMUCS OTbITa
pa3HOO0Pa3HON AESITENIbHOCTH, MTO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMITIETEHIMH ), UMEIOIINX YHUBEPCATHLHOE 3HAUCHUE IS PA3JIMYHbBIX BHJIOB JCSTEIILHOCTH;

— QopmupoBanue oOmIel (QyHKIIMOHATIBLHOW W €CTECTBEHHO-HAy4YHOW TPaMOTHOCTH, B
TOM YHCJIe YMEHUN OOBACHATH U OLICHUBATH SIBJICHUSI OKPYXKAIOIIETO MUPA, UCTIOIb3Ys 3HAHUS
U OIBIT, MOJYYCHHBbIE TPHU H3YYCHHH XUMHUH, MPUMEHATh MX MpPH pEHICHUH MpodsieM B
MOBCETHEBHOM XU3HHU U TPYAOBOM JI€ATENBHOCTH;

— (dopMupoBaHue y oOOyYaromMXCsl TYMaHHUCTUYECKHMX OTHOUICHWH, TOHUMAaHUs
HEHHOCTH XMMUYECKUX 3HAHUHN JUIS BBIPAOOTKH 3KOJIOTMUYECKH L[EIeCO00pa3HOTO MOBEICHUS B
OBITY M TPYNOBOW JIEATEIHHOCTH B IIENISIX COXPAHEHHUS CBOETO 3/0POBbS M OKPY’KaIOLICH
MIPUPOIAHOU CPEMBL;

— pa3BUTHE MOTHBAIMM K OOYYEHHMIO, CIIOCOOHOCTE K CAaMOKOHTPOIIO U
CaMOBOCIIUTAHHWIO HA OCHOBE YCBOEHHMS OOIIEYEIOBEYECKUX LEHHOCTEW, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOQUIIS U HANPABICHHOCTH AalbHEHIIIEro 00yYeHHs.



OO01mee unco 4acoB, OTBEACHHBIX IS U3YUYCHUSI XUMHUHA HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi, coctapisieT 136 yacoB: B 8 kinacce — 68 dacoB (2 yaca B Heneno), B 9 kinacce —
68 yacoB (2 yaca B HEJIEIO).



COJAEPKXAHUE OBYYEHUSA
9 KUIACC
BemecTtBo 1 XMMHYecKasi peakuus

[lepnognueckuii 3akoH. Ilepmoanueckas cucreMa XuMHU4YecKux diaeMeHToB J[. .
MengeneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOMOB, KaIMs, KAIBLIMS U UX COCIUHEHNN B COOTBETCTBHU C
ITOJIO’KEHNEM JJIEMEHTOB B llepnonnueckol cucremMe U CTPOCHHEM MX aTOMOB.

Crpoenue BeniecTsa: BUIbl XUMAYECKON CBSI3U. THIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHMOCTH CBOMCTB BELIECTBA OT THUNA KPUCTAUIMYECKOM PEMETKM W BHIA
XUMUYECKON CBSI3H.

Knaccudpukanuss ¥ HOMEHKJIATypa HEOPraHMYECKMX BeEUIeCTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3IMYHBIM KJlacCaM HEOPTraHWYECKHX COCIMHEHUH,
TE€HETUYECKasl CBSA3b HEOPraHUYECKUX BEIIECTB.

Krnaccudukanuss XMMHUYECKHX peaklMid MO pa3inyHbIM MpU3HAKaM ([0 YHUCIy U
COCTaBY Y4YaCTBYIOLIMX B PEAKIUHU BEILIECTB, 10 TEIUIOBOMY 3(PQeKTy, Mo M3MEHEHHUIO
CTENeHEe OKUCICHUS XUMHUYECKHUX OJJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTanu3aropa). OK30- U SHAOTEPMHUUECKHUE PEaKlUu, TEPMOXUMHUUECKHE YPaBHEHUSI.

[Tonsitue o ckopoctu xumuyeckoil peakiuu. [lonstue o0 o0OpaTUMbBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusx. [loHATHE O TOMOTeHHBIX M TeTepOTreHHBIX
peakuusax. [lonarue o kartanuze. IlonsTne o Xummuueckom paBHOBecHH. DakTOpHI,
BIIMSIOIIME HA CKOPOCTh XUMHUYECKON PEAKIUH U MOJOKEHUE XUMUUYECKOTO PaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, IEKTPOHHBIN OanaHc
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHON peakuuu. CocTaBleHHE YPABHEHMM OKHUCIIUTEIbHO-
BOCCTAHOBHTEJIbHBIX PEAKIMH C NCIOIb30BAaHUEM METOA IEKTPOHHOTO OanaHca.

Teopust 2IEKTPOIUTHUYECKOW AMCCOLUUALUHU. OJIEKTPOJIATBI U HEJJIEKTPOJIUTHI.
Karnonel, aHMOHBL. MexaHU3M JUCCOLMALMM BEIIECTB C Pa3jIMYHBIMM BHIAMHU
XUMHYecKkoi cBsA3u. CreneHs auccounanuu. CUIbHBIE U CIIA0bIe 2JEKTPOJIUTHL.

Peakuum moHHOro oOMeHa. YciOBHSA TNPOTEKAaHUS peakluil HOHHOro OOMeEHa,
IIOJIHBIE U COKpAILEHHBIE NOHHBIE YpaBHEHUs peakuuid. CBONCTBA KUCIOT, OCHOBAHUN U
cojel B cBeTe NpeAcTaBlIeHUM 00 3JeKTpOJUTHYECKO auccornuanuu. KauecTBeHHBIE
peakuuu Ha MoHBL. [IoHATHE O rUApPOIN3E CONEH.

Xumuueckuit Ikcnepumenm:

03HAaKOMJIEHHE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX BEILECTB
— METaJUIOB U HeMeTaJyIoB (rpadura u anMasa), CIO0XKHBIX BELIECTB (XJIOpHUJa HaTpus),
UCCIIEIOBAHUE 3aBHUCHUMOCTHM CKOPOCTHM XMMHMYECKOH peakuuu OT BO3JACHCTBUSA
pa3nuyHbIX (aKTOPOB, HCCIEIOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB  BEIECTB,
mporecca JUCCOLUAlMK KUCIOT, Iejdo4ed U cojeil (BO3MOXKHO HCIOJb30BaHUE BHJIEO
MaTepuasoB), MPOBEIEHUE OIBITOB, WUTIOCTPUPYIOMIUX MPU3HAKU MPOTEKAHUS PEeaKIUi
HOHHOTO oOMeHa (0Opa3oBaHWE OCajKa, BBIJICJICHUE ra3a, 0Opa30BaHHME BOJBI), OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUuid (ropeHue,
peakuuy pa3lokKEHUs, COEOUHEHMS), PpAcClIO3HABAHWE HEOPraHMYECKUX BEIIECTB C
IIOMOILIbIO0 KAYECTBEHHBIX PEAKI[UI HA NOHBI, PELICHUE DKCIIEPUMEHTAIbHBIX 3a1a4.

HeMmeTa/uibl M X COeIMHEHHU S

OOm1as xapakTepucTHKa rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
creneHu okucienusi. CtpoeHue u GU3NIECKre CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB.
XUMUYECKHME CBOHCTBA Ha MpuMepe Xxjopa (B3aMMOJEHCTBHME C  METaJulaMH,
HEMeTaJlaMu, 1iesnodyaMu). Xiopoogopoa. ConsiHas KHCI0Ta, XMMHYECKHE CBOWCTBA,



MOJIy4eHHe, NMpUMeHeHHe. JleficTBue XJIopa M XJIOPOBOAOPOJAa HA OPraHM3M YeJIOBEKa.
Baxueimme XJIOpUIbl U UX HAX0XKACHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmbsl. OcCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHbIe cTeneHn okuciaeHus. CTpoeHne u GU3NIecKue CBONCTBA MPOCTHIX BEIIECTB
— KHCIIOpOJia M Cephl. AIIOTPONMHBIE MOIU(PUKALNU KUCIOPOAa M Cephl. XUMHUECKUE
cBoiicTBa cepbl. CepoBOOPO, CTpOeHUE, (GU3NYECKUE U XUMHUUECKHE CBOMCTBA. OKCHIbI
Cephl KaK MPEACTaBUTENN KHCIOTHBIX OKcuAoB. CepHasi KHCIOTa, (QHU3UYECKHE U
XAMHAYECKHE CBOMCTBA (00mIME KaK MPEICTaBUTENS Kiacca KHCIOT M CHelu(HIecKue).
XUMHUYECKHE pEeaKlnH, JIeKalie B OCHOBE MPOMBIIUICHHOTO CIOco0a IONTy4YeHUs
cepHOM KHUCIOTHL. [IpuMeHeHnne cepHor KUCHOThL. COJIM CEpHOM KUCIOThI, KAUECTBEHHAS
peakuus Ha cyibdaT-uoH. HaxoxaeHue cepbl U €€ CoeTMHEHUN B MpUpoe. XUMUYECKOe
3arps3HEHUE OKPYXAlomed Cpeibl COCOUHEHUSMH cepbl  (KHUCIOTHBIC —JOXK/IH,
3arpsi3HeHUe BO3yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeJOTBPAIICHHS.

O6mas xapakrepucTuka 3neMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHBIE CTETIEHN OKUCICHUA. A30T, paclpoCTpaHEHUE B MpHPOJE, (HU3HUECKUE U
XUMHYECKHE CBoOWCTBAa. KpyroBopoT a3zora B mpupoae. AMMHAK, €ro (QU3NYecKHe U
XMMHYECKHE CBOMCTBa, MojyuyeHHe W NpuMeHeHne. Comu aMMOHHS, WX (DU3HYECKUE U
XUMHYECKHE CBOMCTBA, NpUMcHEHHe. KadecTBeHHas peakids Ha HOHBI aMMOHHSL.
A3oTHas Kuciora, e€ moiiyueHue, (U3MYECKUe U XUMHUYECKHe CBOWcTBa (oOuIue Kak
MIpeICTaBUTENs Kiacca KUCIOT U crneuuduueckue). Mcnonp3oBaHue HUTPATOB U coJied
aMMOHHUSI B KayeCTBE MHUHEPATbHBIX YyIOOpeHWH. XUMHUYECKOe 3arps3HCHHE
OKpYy Karome cpeipl COeTUHEHUSIMU a30Ta (KUCIOTHBIE JO0XKAM, 3arpsi3HEHUE BO3AyXa,
nmouBbl M BOJ0EMOB). Docdop, amnorponHbie Moaudukanuu dochopa, pusndeckue u
xumuyeckue cBorctBa. Okcuna ¢ocdopa (V) u dochopHas kuciaora, Gu3HUecKue U
XUMHYECKHE CBOWcTBa, moiyudeHue. Vcnonb3oBanue ¢QocharoB B KauecTBe
MUHEPAIBHBIX y100pEHUI.

O6mas xapakrepuctuka 31emMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOEHUsI aTOMOB,
XapaKTepHble  CTEMEHW  OKHUCIEHHUA.  YTIEepoJ,  aUIOTPOIHble  MOAM(HUKAIUH,
pacnpocTpaHeHue B Tnpupone, (uU3NYEeCKHUe M XHUMUYECKHME CBOWCTBA. AACOpOLHMS.
KpyroBopot yriepona B mpupoae. Okcuipl yriaepoaa, ux (uU3MYecKue U XUMHUYECKHE
CBOICTBA, JIEHCTBUE HA JKUBBIE OPraHU3MBI, TIOJyUYEHHUE U MPUMEHEHHE. JKOJIOTHIEeCKHe
poOJIeMBbl, CBsi3aHHBIC ¢ OKcunoM yriaepona (IV), rumoresa rio0anbHOTO MOTETUICHUS
KJIMMaTa, NapHUKOBBIA 3 dexT. YrompHas kucioTa M e€ conu, ux (U3NYECKue u
XUMHYECKHE CBOMCTBA, MOJTyYeHUE U MpuMeHeHnne. KauecTBeHHas peakius Ha KapOOHaT-
noHsl. Vcronb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHauanbHBIE MOHATHA OO0 OPraHMYECKHX BEIIECTBAX KAaK O COCTUHEHHSIX
yraepoaa (MeTaH, STaH, STWJICH, AlEeTWICH, JTaHOJ, TIUIEPUH, YKCYCHas KHCJIOTa).
[IpupoaHble UCTOYHUKU YTIAEBOAOPOIOB (YTrojb, MPUPOIHBINA ra3, HEPTh), MPOAYKTHI HX
nepepaboTku (OCH3WH), UX POJIb B OBITY W MPOMBIIIICHHOCTH. [IoHATHE 0 OMOJIOTHYECKU
BOKHBIX BEIIECTBAX: XHUpax, Oelkax, YrJIeBoJaX — W HMX POJIM B JKU3HH 4YEJIOBEKA.
MartepuanbHoe eIMHCTBO OPTraHMYECKUX U HEOPTAaHUYECKUX COCMHECHHM.

Kpemuuii, ero ¢pusmdeckre 1 XUMUUYECKUE CBOMCTBA, MOITY4YCHHE U MPUMEHEHUE.
Coenunenust kpeMHusi B npupojie. Obuue npeacrabinenus o6 okcune kpemuaus (V) u
KpeMHUEeBON kucioTre. CHIMKAThI, UX HUCIOJIB30BAHHE B OBITY, B MPOMBIIIJICHHOCTH.
Baxxneiiime CTpoOWTENbHBIE MaTepuajbl: KepaMHKa, CTEKJIO, IIeMEHT, OCTOH,



xene300eToH. [IpoGiembl 0e30MacHOTO MCIOJIb30BaHUS CTPOUTENbHBIX MAaTEPUAIOB B
MMOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

M3yueHrue oO0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISHOW KHUCIOTHI,
MPOBEJICHUE KAaYeCTBEHHBIX PEAKIMNA Ha XJIOPUJ-WUOHBI U HAOIIOJCHUE MPU3HAKOB X
MPOTEKAHUSI, OMBITHI, OTPaXKaOIUe (PU3NIECKUE U XUMUYECKHUE CBOWCTBA TajJOTCHOB U
UX COEAUHEHHH (BO3MOXHO HCIIOJIb30BaHUE BUJEOMATEPHAIIOB), O3HAKOMIIEHHUE C
oOpasilaMu  XJIOpUAOB (TaJOTE€HUIOB), O3HAKOMJIEHHE ¢ oOOpas3namMu cepbl u €&
COEIMHEHUSIMU (BO3MOJKHO HCIIOJIb30BAaHUE BHIEOMATEPUAJIOB), HAOIOIEHUE Mpollecca
oOyrauBaHus caxapa MoJ JIEMCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3yuyeHUE
XUMHYECKHX CBOWCTB pa30aBIEHHOW CEpHOM KHUCIIOTHI, MPOBEIACHHE KaueCTBEHHOU
peakuuu Ha cyib(dar-uoH U HaOMIOJIeHUE MpHU3HAKa €€ MPOTEKaHUs, O3HAKOMIIEHUE C
¢u3nueckuMu  cBoWcTBaMHM  a3oTa, (Qochopa U HUX coelMHEHUH (BO3MOXKHO
MCIOJIb30BaHUE BHIEOMATEpUasIoB), oOpa3lamMu a30THbIX U (POCPOPHBIX YIOOPEHHIA,
MoJIyueHue, coOupaHue, pacro3HaBaHWE M HM3YyUYCHHE CBOWCTB aMMHaKa, MPOBEJCHUE
KaueCTBEHHBIX pEaklMii Ha MOH aMMOHHS M (ocdaT-uoH M H3yueHHE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCHCTBUE KOHUECHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEIbIO
(BO3MOXHO HCIMOJB30BaHUE BUCOMATEPHAIOB), U3YUEHUE MOJENEH KPUCTATTMYECKUX
pemi€Tok anmasza, rpaduta, (QysuiepeHa, O3HAKOMJIEHHE C MpOLeccoM aacopOuuu
pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOrasa,
noJiyueHue, coOupaHHe, pacro3HaBaHUE M H3Y4YEHHE CBOWCTB YIJIEKUCIIOrO rasa,
IPOBEJICHUE KAuYeCTBEHHBIX pEaKIui Ha KapOOHAT W CUJIUMKAT-HOHBI M M3y4YEHHUE
OPU3HAKOB  UX  MPOTEKAaHMs, O3HAKOMJIEHHE C  NPOAYKUMEH  CHJIMKATHOMN
IPOMBIIUIEHHOCTH, PELIEHUE OKCIEPUMEHTAIbHBIX 3a1ad 1o Teme «Baxnelmne
HEMETAJUIbl U UX COCAMHEHUS».

MeTtaJuibl U MX COEAUHEHM S

OO0mas xapakTepucTUKa XMMHUYECKUX 3JE€MEHTOB — METAJJIOB HAa OCHOBaHUM HUX
nosiokeHus B llepmommueckoin cucreme xummudeckux simemeHToB [[. M. Menneneesa u
cTpoeHuss atoMoB. CTpoeHHe MeTauioB. MeTaminueckass CBs3b M MeTaJUIMYecKas
KpUCTAJUIMYECKAss PEIMIETKA. ODJIEKTPOXUMHUYECKUW P HANPSHKEHWH  METaJlIOB.
duznyeckue U XMMUYECKHe CBOIcTBa MeTayiioB. OO0IIKe crocoObl MOMyUYeHUs: METaJlIOB.
[ToHsiTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI MX OT KOppo3uu. CriiaBbl
(cranp, 4yTryH, DIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[lemounble MeTaibl: MojoxkeHue B llepuonnueckold cucTEME XUMHUYECKUX
sanementoB JI. M. MeHnneneeBa, CTpOo€HHE HUX aTOMOB, HAaxOXJIEHUE B MPHUPO/IE.
dusnyeckue W XUMHUYECKHE CBOWCTBa (Ha mpuMmepe HaTpus u Kanus). OKCuabl u
TUAPOKCHUIBI HATPpUS U Kaiusl. [IpuMeHeHne menoyHbIX METAJIJIOB U UX COCIUHEHUI.

[IleroyHO3EMENBHBIE METAUIBI MArHUM M KaJbLMM: TTosokeHue B [lepuoanueckoi
cucremMe XumMudeckux aneMeHToB [l. 1. MenaeneeBa, CTpoeHUE UX aTOMOB, HAXO0KJICHUE
B npupone. dusznueckne W XUMHUYECKHE CBOMCTBA MarHvs M Kaiablus. Baxueimue
COCIMHEHUS] Kanbliusg (OKCHZ, TUAPOKCHUI, coiin). JKECTKOCTh BOJBI M CIOCOOBI €&
YCTpPaHEHMUS.

AmromuHuii: monoxeHue B [leproanueckoi cucreme Xumudeckux snemeHTon . U.
MenaeneeBa, CTpOEHHE aTOMa, HaxOXJAEHUE B INpupone. Pusndeckue U XUMHUUYECKHUE
CBOICTBa aMIOMHHUA. AM(OTEpHBIE CBOICTBA OKCUAA U TUAPOKCHAA ATFOMUHUS.

Kenezo: nonmoxenune B Ilepuogmueckoil cucteMe XUMHUUYECKUX diemeHToB [l .
MenpeneeBa, CTpOEHHE aTOMa, HaxO0XKJACHUE B Npupoae. PU3HMYECKHEe U XHUMUYECKHUE



cBoicTBa xene3a. Okcunpl, Tuapokcuasl u conu xenesza (I1) u xenesa (11l), ux cocras,
CBOICTBA U MOJIYYEHHUE.

Xumuueckuil IKchepumenm:

03HAKOMJICHHE ¢ 00Opa3liaMi METaUIOB M CIUIaBOB, X (PU3NYECKUMHU CBOMCTBaMH,
W3yuyeHHWE  pe3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO  HCIOJB30BaHUE
BHJIEOMATEpPUAIOB), 0COOEHHOCTEN B3aMMOJECHCTBUSA OKCUA KaJIbLIUS U HATpUsI ¢ BOAOU
(BO3MOXHO HCIOJIb30BAaHHE BUJICOMATEPHAIOB), UCCIIEIOBAHUE CBONCTB >KECTKOU BOJIBI,
mpoIriecca TOpPEeHHs Kelie3a B KUCIOpo i€ (BO3ZMOXKHO HCIOIB30BaHUE BHUICOMATEPHAIIOB),
MPU3HAKOB MPOTCKAHUS KAYECTBCHHBIX PEAKIMI Ha MOHBI: MarHUs, KaJIbIIHsI, ATFOMUHHSI,
uunka, xene3a (1) u xeneza (lll), mequ (1), HaGmoneHNE W oOmMUCaHWE MPOIECCOB
OKpAIIMBAaHUS TUTAMCHH MOHAMH HATPUS, KIS W KaIbIHS (BO3MOXKHO HCITOJIb30BAHHE
BHJICOMATEpHUaJIOB), HccleqoBaHME aM(OTEPHBIX CBOMCTB THUAPOKCHIA AITIOMUHUS U
TUAPOKCHUIA I1IMHKA, pEIIeHHWE OHKCICPUMEHTANBHBIX 3a1ad mo Teme «BaxHelue
METaJTBI K KX COCTUHEHUSD).

XuMHS M OKPYKAIOLIAsA Cpeaa

BemecTtBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4YelloBeKa. be3omacHoe
WCIIOJIb30BAHKME BEIIECTB W XMMHYECKHX peakiuidi B ObiTy. [lepBas momomis mpu
XUMHYECKHX 0)KOTaxX U OTPaBJICHHSIX.

XUMHYECKOE 3arps3HEHUE OKpYXKawIlel cpeasl (mpenenbHas —JIOMyCTUMast
KoHIleHTpanus BemiectB, nainee — [IJIK). Pombp XxumMum B pelIeHHHM SKOJIOTHYECKHX
pooseM.

Xumuueckuit Ikcnepumenm:

u3yueHue oOpas3loB MarepuanoB (CTEKIO, CIUIaBbl METAJUIOB, MOJMMEpHbIE
MaTepHuaJbl).

Mesicnpeomemmnuie ceasu

Peanuzanus MexnpeIMETHBIX CBsi3e TpU  HM3yuYeHMH XUMHM B 9 Kiacce
OCYUIECTBIISIETCS] Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYUYHbBIX MOHITHM, TaK
U TIOHSTHM, SBISIONIMXCS CHUCTEMHBIMH I OTACNBHBIX MPEAMETOB €CTECTBEHHO-
HAYYHOTO IHKJIA.

OO61ue ecTecTBEHHO-HAYYHbIE MMOHATHUS: HAYYHBIA (aKT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHalM3, CHHTE3, KiIaccuukanusi, MNEePUOAUYHOCTh, HAOIMIOJEHUE, DSKCIEPUMEHT,
MOJICTMPOBAaHUE, HU3MEPEHUE, MOJENb, SBJICHHE, MApHUKOBBIA 3(PQEKT, TEXHOIOTHs,
MaTepHabl.

dusuka: marepusi, aToM, SJEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHJ, W30TOIHI,
PaMOaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUYECKUIN 3apsij, MPOBOJHUKH, IOIYIPOBOIHUKH,
TURIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, Te€N0, 00BEM, arperaTHOe COCTOSIHHE BEIeCTBa,
ra3, pacTBOp, pacTBOPUMOCTb, KpUCTAUIMYECKash pemIETKa, CIUIaBbl, (PU3NYECKUE
BEIIMYHMHBI, EJUHUIIBI H3MEPEHMs, KOCMUYECKOE IPOCTPAHCTBO, TIUIAHETHI, 3BE3JBI,
ConHue.

buonorusi:  ¢dorocunres, napixanue, Ouocdepa, -HKOCUCTEMA, MHHEpaIbHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIHHBIC BEIIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAIbl, TOPHBIE IMOPOIBI, IOJE3HBIC
MCKOMAaeMbI€, TOTUINBO, BOJHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30BAHUS
JIMYHOCTHBIE PE3YJIBTATHI

JImgHOCTHBIE PE3YyJbTATBl OCBOCHHS IMPOrpaMMBl OCHOBHOTO 0OIIero oOpa3oBaHHS
JOCTHUTAIOTCS B X0/I€ OOYYCHHUSI XUMHUH B €IMHCTBE YU€OHON M BOCTIMTATEIILHON IEATEIHHOCTH
B COOTBETCTBUM C TPATUIIMOHHBIMH POCCUUCKHMH COIMOKYJIBTYPHBIMH M JTyXOBHO-
HPABCTBEHHBIMH IICHHOCTSIMH, TIPUHATHIMU B OOIIIECTBE MpaBWIAMH U HOPMaMHU TOBEACHUS U
CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANTN3ANNN 00yJarOIIHXCSl.

JIM9HOCTHBIE PE3yNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMOI MO3WTUBHBIX IIEHHOCTHBIX OPUEHTAIMN M PACIIMPEHHE OTBITAa NEATEIFHOCTH Ha €&
OCHOBE, B TOM UYHCJIC B YaCTH:

1) naTpMOTHYECKOT0 BOCIIUTAHMS .

[EHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
HAYYHOMY HACIEIWI0, TMOHMMAaHUWSl 3HAYCHHWS XWMHUYECKOH HAyKH B >KU3HH COBPEMEHHOTO
o0ImiecTBa, CoCOOHOCTH BIAJIETh JOCTOBEPHON MHQpOpPMAIMEl O MEePEIOBBIX JOCTIKEHHUIX U
OTKPBITUSX MHPOBOM M OTCUYCCTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00
YCTPOWUCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIMTAHNS:

MPEJICTABIICHUSI O COLMAJIBHBIX HOPMax M MpaBUIaX MEXJIMYHOCTHBIX OTHOIICHHUN B
KOJUJICKTUBE,  KOMMYHUKATHBHOW  KOMIETCHTHOCTM B  OOIIECTBEHHO  MOJIE3HOM,
yueOHOMCCIIEOBATENbCKON, TBOPYECKOH M JPYrHMX BHUAAX JEATEIHHOCTH, TOTOBHOCTH K
pa3zHoOOpa3HO COBMECTHOHM IESITENLHOCTH TPHU BBIMOJHEHHH Y4YEOHBIX, IO3HAaBaTEIbHBIX
3aj1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOCKTOB, CTPEMIICHHUS
K B3aUMONOHUMAHHMIO W B3aWMOIOMOIIM B TIPOIECCE OTOW YYEOHOH NesATEIBHOCTH,
TOTOBHOCTH OIICHMBATh CBOE TMOBEJACHWE M TIIOCTYNKA CBOHMX TOBapHIIEH C MO3UIHH
HpPaBCTBEHHBIX M MTPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIIEICTBUI MMOCTYITKOB;

3) HEHHOCTH HAYYHOTO TIO3HAHUSI:

MHPOBO33PDCHUYCCKUE TPEJACTABICHUS O BEIIECTBE M  XUMHUYECKOH  peakiuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU WU COCTABIISIONINE OCHOBY JUIS
NOHUMaHHUS CYINIHOCTH HAyYHOW KApTUHBI MHUpaA, TMPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS NMPUPOIbI, B3aMMOCBSI3SIX YEIOBEKa C IPUPOTHON CPEIOi, 0 poin
XMMHU B TTO3HAHUH STHX 3aKOHOMEPHOCTEIH;

MO3HABaTEIbHBIC MOTHBBI, HANPABJICHHBIC HAa TOJYyYEHHE HOBBIX 3HAHUH 10 XHMUH,
HEOOXOJUMBIC ISl OOBSICHEHUs HAOIOJaeMbIX IPOIECCOB W SBJICHUH, TO3HABATEIBHOM,
WHQPOPMAIIMOHHOW W YUTATEIbCKOW KyJIbTYpbl, B TOM YHCJC HABBIKOB CaMOCTOSTCIHLHOU
paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOH JUTEPATYpOH, JOCTYIMHBIMH TEXHUYCCKUMHU
cpeacTBaMu WH(GOPMAITMOHHBIX TEXHOIOTHIA;

UHTEpeC K OOyUEHHUIO U TO3HAHUIO, JII0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caMo00pa30BaHUIO, TPOSKTHON U MCCIIEI0BATEIbCKON AEATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY
HAIPaBJICHHOCTH U YPOBHS O0yUYeHUs B JAIIbHEHUIIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HaHHE LEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3/I0POBbIO,
YCTAaHOBKM Ha 37I0POBBIA 00pa3 JKW3HH, OCO3HAHWE TOCHEACTBUI M HEMPUATHE BPEIHBIX
MpUBBIUEK (YMOTPeOJICHUs aJIKOTOJIsl, HAPKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOIIO/ICHNUS
mpaBuiI OE30MACHOCTH TMPH OOpalleHHH C XUMHYECKHMMH BEIECTBAMU B OBITY U peajbHOU
KU3HU;

5) Tpy10BOro BOCIUTAHHS:



MHTEpEC K MPAKTUYECKOMY M3YUYEHHIO Ipodeccuil U TpyJla pa3IuyHOIro pojad, yBaKEHHUE
K TpyAy M pe3yjbTaTaM TpPYIOBOW [EATEIbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HAaHUM 10 XWUMHUHU, OCO3HAHHBIA BHIOOD WHAMBUAYAIbHOW TPACKTOPUU
MPOJOJKEHHUST 00pa30BaHUsl C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN, yCTIEIHON MPOPECCUOHATBHOMN IEeATEIbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUM, TOTOBHOCTH aJalITUPOBATHCA B MPOPECCUOHATIBLHON cpee;

6) 9K0JI0rHYeCKOro BOCIUTAHMS:

9KOJIOTMUYECKH 11€JIeCO00Pa3HOE OTHOIIEHUE K MPUPOE KaK HCTOYHHKY JKU3HH Ha 3emIle,
OCHOBE €€ CyLIeCTBOBaHMS, IOHUMaHHUE LIEHHOCTH 370pPOBOro U Oe30macHoro oOpas3a »KU3HH,
OTBETCTBEHHOE OTHOILLIEHHWE K COOCTBEHHOMY (U3MYECKOMY M IICHUXHYECKOMY 3I0POBBIO,
OCO3HAaHHWE IIEHHOCTH COOJIOJeHUsT TMpaBuil O€30MacHOro TNOBEACHHUS TNpuU padbore ¢
BEILECTBAMH, a TAK)KE B CUTYaIUAX, YTPOXKAIOIIKX 37J0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJydaeMble MPU HM3YYEHUU XUMUH, IS pElIeHHs
3a/1a4, CBSI3aHHBIX C OKPYJKAWOIIEW NPUPOJHOM CpEeNoM, JJUIg TOBBIIIEHUS YPOBHSA
9KOJIOTMUYECKON KYJbTYpPbI, OCO3HAHMS TJIOOAJBHOIO XapakTepa 3KOJOTHYECKHUX MpoOJeM U
MyTel uX pelIeHUs MOCPEACTBOM METOJOB XMMHH, 3KOJOTMYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATHCSA UM B MTO3HABATEIbHOM, KOMMYHHUKATUBHOM U COLIMAJILHOM MPaKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe meranmpeaMeTHBIX pe3yJbTaTOB BBIICISIOT 3HAYMMbIE Ui (POPMUPOBAHMS
MHPOBO33pEHUsI O0IIEHAYyYHbIE MOHATUS (3aKOH, TEOPHs], IPUHIIMUI, THIOTEe3a, (HaKT, CUCTEMA,
MpoLece, IKCIEPUMEHT U JIPYroe.), KOTOPbIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 3TUX MPEeIMETOB (POPMHUPOBATH MIPEJICTABICHUE
O 1EJOCTHOM HayyHOM KapTWHE MHpa, U yHHUBEpcalbHble YydeOHbIE JeHCTBUSA
(mo3HaBaTeNbHblE,  KOMMYHHUKaTHUBHBIE,  PETYJISATHBHBIE),  KOTOpble  00OECHEeYMBAIOT
(dbopMUpOBaHHE TOTOBHOCTHM K CaMOCTOSITEIbHOMY IIJIAHUPOBAHHUIO U OCYLIECTBIICHUIO
yueOHOI 1esTeIbHOCTH.

ITo3HaBaTe/bHBbIC YHHBeEPCAJIbHbIC y4eOHbIE 1eHCTBUS

ba3oBble Jornyeckue 1eicTBus:

YMEHHUSl MCIIOJIb30BaTh MPHUEMBI JIOTMYECKOTO MBIIUIEHUS] HpPU OCBOCHWU 3HAHUN:
pacKkpbIBaTh CMBICI XHMHUYECKUX TOHATUH (BBIOENATh HX XapaKTepHbIE IpHU3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBSA3b C APYTUMH MOHATHAMHU), UCIIOIb30BATh MOHIATUS /151 OOBSICHEHUS
OTJENbHBIX (AKTOB W SIBICHUM, BHIOMPATh OCHOBAHHWS M KPUTEPUM JUIsl KiaccH(UKanuu
XMMHUYECKHX BEUIECTB M XMMHUYECKHX pPEaKIMH, yCTaHaBIMBAaTh HMPUYMHHO-CIIEJCTBEHHbIE
CBSI3U MEXAYy OOBEKTaMH H3yuYeHHs, CTPOMTH JIOTUYECKHE pacCyXJeHUs (MHIyKTHUBHBIE,
JeTyKTUBHBIE, 110 aHAJIOTUH), A€IaTh BHIBOJIBI U 3aKIIIOYCHUS;

yYMEHHE NPUMEHSTh B Ipoliecce MO3HAHUS MOHATHS (IIPEIMETHbIE U METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HUCIOIb3yeMble B XMMHHU, MPeoOpa3oBBIBATH IIHPOKO
IPUMEHSIEMbIE B XUMHH MOJICJIbHBIE MPECTABICHUS — XUMUUECKUN 3HaK (CUMBOJI 3JIEMEHTA),
XUMH4eckass (opMysla U YpaBHEHHE XUMHUECKOM peakluu — TMpH peleHun y4yeOHo-
[IO3HABATEIbHBIX 331a4, C YYETOM OTUX MOJENbHBIX NPEICTABICHUN BBIIBIATh U
XapaKTepHU30BaTh CYIIECTBEHHBIC MPU3HAKH M3YYaeMbIX OOBEKTOB — XHUMUYECKHX BELIECTB U
XMMHUYECKUX PEaKLUi, BBIBIATH OOLME 3aKOHOMEPHOCTH, PUUYUHHO-CIIEICTBEHHBIE CBSI3U U
IIPOTUBOPEYHS B U3yUAEMBIX IIPOLIECCAX U SBJICHUSAX.

ba3oBble ucciieqoBareabcKie AeHCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHHUS, a
TaKkK€ B KadyeCTBE OCHOBBI i (POPMHUPOBAHUS THUIOTE3bl MO TMPOBEPKE NPABUIHHOCTH
BBICKa3bIBAEMBIX CYXKICHUN;



MPUOOPETEHNUE OMbITA MO MIAHUPOBAHHUIO, OPTaHMU3AlMUA U MPOBEACHUIO YUCHUUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 3a XOJIOM Ipoliecca, CaMOCTOSATENbHO MPOTrHO3UPOBAThH
€ro pe3yibTart, (OopMyJIUpOBaTh 00OOIIEHUS U BBIBOJIBI IO pe3yJIbTaTaM MPOBEIEHHOIO OMBITA,
WCCIIEIOBaHUs, COCTABIISTH OTUYET O MPOJIeNIaHHON padoTe.

Pa6ora ¢ undopmanmueii:

YMEHUE BBIOMpATh, AHATU3UPOBATH W HMHTEPIPETUPOBATH HHEGOPMAIUIO PA3TUIHBIX
BUJIOB U (OPM MPEJCTABICHUS, MOMYYaeMYyI0 U3 Pa3HBIX MCTOYHUKOB (HAy4YHO-TIOMYJISipHAs
JuTepaTypa XHMHUYECKOTO COJEpXaHHUsA, CIpaBOuYHbIE TocoOus, pecypchl HHuTepHeTa),
KPUTUYECKH OLICHUBATh MPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(GOPMAIIHIO;

YMEHUE TIPUMEHATH Pa3IMYHbIE METOJIbI U 3alPOCHl MPU MOUCKE U 0TOOpEe UH(POPMALTHI
¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JUIsI BBHITTOJIHEHUSI YUCOHBIX U TO3HABATEIbHBIX
3a7lad  OMpEACNEHHOr0 THUMa, MpUHOOpEeTeHHe ombiTa B  OOJACTH  HCIOJIB30BaHUS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUW, OBJAJACHUE KYJbTYpOM aKTHBHOTO
WCIIOIb30BaHUS PA3JIMUHBIX MOUCKOBBIX CHUCTEM, CaMOCTOSTEIbHO BBIOUpATh ONTHUMATIbHYIO
dbopmy mpencrtaBieHuss UHGOPMAIMKM W WUIIOCTPUPOBATH peEIIacMble 3aJaddl HECIOKHBIMU
cXeMaMH, JuarpaMMamu, ApyrumMu opmamu rpaduki U ©X KOMOMHAITUSMU,

yMEHHE UCIOIh30BaTh W aHAJIU3UPOBATh B Tpollecce y4eOHOH M KCCIIeIOBATEIbCKOM
NESATeTLHOCTH HWH(POpMAIMI0 O BIUSHUW TPOMBIIUICHHOCTH, CEJIbCKOTO XO34iCTBA H
TPaHCHOPTA HA COCTOSIHUE OKPY>KAIOIIEeH TPUPOTHOU CPEIbI.

KoMmyHuKaTHBHBIC YHHBEpPCaAJIbHbIEC Y4eOHbIe 1eiiCTBUSA:

yMEHUs 3a7aBaTh BOMPOCH (B Xoja€ nauamora U (WiIM) AUCKYCCHUH) TIO CYIIECTBY
oOcyx/1aeMoil Tembl, (OPMYIMPOBAaTH CBOM MPEIJIOKEHUS OTHOCUTEIHHO BBIMIOJIHEHUS
IPEII0KEHHOM 3a1a4H;

YMEHUS TPEJICTABIATh IIOJYUYEHHBIE PE3yJbTaThl IO3HABATEIBHOW NEATEIBHOCTH B
YCTHBIX M TIMCbMEHHBIX TEKCTAaX; JeJlaThb MPE3EHTALUUI0 pe3yJbTaTOB BBIIIOJIHEHUS
XMMHYECKOT0  JKCIIEpUMEHTa  (JlabopaTOpHOro  OmbITa, JaboparopHod  paboOThl 1O
UCCJIEIOBAaHUIO CBOMCTB BEUIECTB, YYEOHOTO POEKTA);

yYMEHHS Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM TMO3HABATEIbHON U
UCCJIEIOBATEIbCKOM JESTENBHOCTH TPU PEIICHUU BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4éTa
OOIIMX MHTEPECOB M COIIACOBAHUS TMO3UIMI (0OCYyXJIeHusl, OOMEH MHEHUSMHU, «MO3TOBBIC
HITYpPMBD», KOOpDAMHAIUMS COBMECTHBIX JCHCTBHI, OIpEICICHUE KPUTEPUEB IO OLICHKE
Ka4yeCcTBa BBIMIOJHEHHOM pabOThI U IPYTHE).

PeryasitTuBHbIC YHUBeEpCaJIbHbIE Y4eOHbIE 1eHCTBHUSA:

YMEHHUE CAMOCTOSATENIbHO ONPENEIATh eI IEeATeIbHOCTH, IJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJUPOBATh M TPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIHLHOCTb, BHIOMPATH
HanOosiee 3G EeKTUBHBIE CHOCOOBI peIIeHHus YydYeOHbIX MW IMO3HABaTEIbHBIX  3aj1ad,
CaMOCTOSITEIbHO COCTAaBIIATh WJIM KOPPEKTHPOBATH MPEMJIOKEHHBIM aaropuT™M ACHCTBUN TpH
BBITIOJTHEHUU 33JaHUi ¢ Y4YETOM TMOJNyYEHHS HOBBIX 3HAHMI 00 HM3ydaeMbIX OOBEKTax —
BEILIECTBAX U PEAKIUAX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOT'O pe3yJIbTaTa 3asBJICHHOMN LIEIH,
YMEHHUE UCIIOIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, NIPEJyIaraeMbl€ B YCIOBUU 3a/1aHUIM.

NPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpenMeTHBIX pe3ylbTaTOB IO OCBOCHUIO OO0S3aTEIBLHOTO COJCPIKAHMS,
YCTaHOBIIEHHOTO JaHHOW (QenepasibHONW pabodeil NporpaMMoii, BBIIETSIOT: OCBOEHHBIC
oOydJaronMMucs HaydHble 3HAHHS, YMEHUS M CIOcoObl JeicTBUH, crneuuduueckue s
MPEeIMETHON 005acTu «XUMUS», BUABI JEATEILHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlliK, NPEeoOpa30OBaHUI0 W TMPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX ¥ HOBBIX
CUTYaIUsX.



K xoniy oOydenus B 9 kiacce npeaMeTHblE pe3ysibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OoTpakaTb CPOPMUPOBAHHOCTh y O0YHAIOIIMXCS YMEHUI:

® DaCKpbIBaTh CMBICII OCHOBHBIX XMMHMYECKUX IOHATHUN: XMMHUYECKUN DJIEMEHT, aTOM,
MOJIEKYJIa, WOH, KaTHOH, AHMWOH, IIPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, BAJCHTHOCTD,
ANEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIICHMS, XMMHUYECKas peakuus, XUMHUYECKas CBS3b,
TEIUIOBOM 3 (QEeKT peakuuu, MOJib, MOJIAPHBIM 00BEM, pacTBOp, IIIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJUTHUYECKAs AUCCOLMALUS, PEAKIIUU HOHHOTO OOMEHa, KaTaiu3aTop,
XMMHYECKOE paBHOBeEcHE, OOpaTUMble U  HEOOpaTUMblE pEaKLUHUH, OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKIINH, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE W BOCCTAaHOBJICHUE,
aloTponusi, am(poTepHOCTb, XUMHUYECKas CBSI3b (KOBaJEHTHas, HOHHAasA, MeTaJIn4yeckas),
KPUCTAJIIMYECKAsd PEIMIETKA, KOPPO3Us METAJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOM pEaKLuH,
peaesbHo Jonycrumas konueHrpanus 111K Bemectsa;

® JJUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHWYECKUX IOHATHM U MPUMEHATH 3TH
MIOHATHSI IPU ONMCAHUM BEUIECTB U UX IIPEBPAILICHMII;

® JCIOJIb30BATh XUMHUYECKYIO CHMBOJMKY JUISl COCTaBieHUS (OpMysl BELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKLINM;

® ONpeNeNsATh BAJCHTHOCTb M CTENEHb OKHUCICHHS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX Ppa3JIMYHOIO COCTaBa, INMPUHAUICKHOCTh BEIIECTB K OIPEACIEHHOMY KJaccy
coelMHEHUN 1o popMyJiaM, BUJI XUMUYECKON CBsI3U (KOBaJIEHTHAas!, HOHHAs, METa/lInyecKas) B
HEOPraHMYECKUX COEIUHEHUSX, 3aps]] MOHA MO XUMHUYECKOH Qopmylie, XapakTep cpelbl B
BOJHBIX pacTBOpax HEOPraHWYECKUX COCAMHEHUH, TUIl KPUCTAUIMYECKON PEIIETKH
KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMbIcl [leprnoandeckoro 3akona Jl. 1. MeHaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHUE: ONUCHIBATh U XapaKTepHu30BaTh TabanuHy0 Gopmy Ilepuonnyeckoit cucTeMsl
XMMHUYECKHX 3JIEMEHTOB: pa3jinyarh MOHATHUS «IJaBHas noArpynna (A-rpynmna)» u «1moboqHast
noarpynna (b-rpynna)», manele u OoJiblIMe NMEPUOABI, COOTHOCUTh O0O3HA4YEeHHUs, KOTOpbIE
UMEIOTCS. B MEPUOIUYECKO Tabiuie, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps]l siipa, 00lIee YUCIIO JIEKTPOHOB U pacIpeieIeHne ux
IO DJEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIKME 3aKOHOMEPHOCTH B W3MEHEHHM CBOWCTB
UIEMEHTOB U UX COCJUHEHMI B MpEJesiax MalblX NEPUOJOB U INIABHBIX MOATPYII C YYETOM
CTPOEHUS UX ATOMOB;

e KiIaccupuUUUpPOBaTh  XUMHUYECKHE  DJIEMEHTBI,  HEOpPraHMYecKue  BEIIEeCTBa,
XMMHYECKHE PEAKIMHU (110 YUCIy ¥ COCTAaBY yYacCTBYIOIIMX B PEAKLUU BELIECTB, 110 TEIIJIOBOMY
3¢ exTy, 0 U3MEHEHUIO CTeNeHEN OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);

® XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M cHeuuuyeckue XUMHYECKHUE CBONCTBA
IIPOCTBIX M CJIOKHBIX BELIECTB, MOATBEP)KIas OINHCAHWE NPUMEpPaMU MOJEKYJSIPHBIX H
VOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

® COCTaBJIATb YPAaBHEHMS DSJIEKTPOJUTUYECKOM IUCCOLMALMM KHUCIOT, ILIEIOYEH WU
COJIeH, TIOJTHBIC U COKpAIIEHHbIE YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, ypaBHEHHs PEaKIIHid,
MOATBEPKAAIOIINX CYLIECTBOBAHUE T'€HETUYECKOM CBA3M MEXKIY BELICCTBAMM PAa3JIUYHBIX
KJIaCCOB;

® DPAaCKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN ITOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OanaHca 3TUX PeaKIuii;

® [IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
MIPOTEKAHUSI XUMUYECKUX MPEBPAIICHHUN B PAa3JIMYHbIX YCIOBUSIX;



® BBIUKCIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa IO (OpMyJle COEOUHEHUS, MAacCCOBYIO JIOJIO
BEILECTBA B PACTBOPE, MPOBOAUTD PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKIInu;

e coOnrofaTh MpaBuUia TOJb30BAHUS XHUMHUYECKOM TOCYAOH U J1abopaTOPHBIM
o0Opy/ZOBaHMEM, a TaKXke TMpaBuia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLUMSIMU 110 BBIIOJHEHUIO J1a0OpPATOPHBIX XHWMUYECKUX OIBITOB IO MOJYYEHUIO H
coOMpaHMIO Ta3000pa3HbIX BEIIECTB (aMMHAKa U YIJIEKHCIIOTO rasa);

® IIPOBOAUTH PEAKINH, MOATBEPKIAIOLINE KaUECTBEHHBIN COCTAaB pa3IMYHbIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOPHA-, OpOMHI-, HOAUA-, KapOoHaT-, pocdar-, cunukar-,
cyabdaT-, THUAPOKCUA-UOHBI, KAaTHOHBI AaMMOHHS W HMOHBl H3yYEHHBIX METAJUIOB,
MPUCYTCTBYIOILIME B BOAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

® IPUMEHSTh OCHOBHBIE ONEpAllMU MBICIUTENbHON JESATEIbHOCTH — aHAIM3 U CUHTES,
CpaBHEHHE, 0000IleHHEe, CUCTEMATH3alUIO, BbISIBICHUE NPUYMHHO-CIEICTBEHHBIX CBS3EH —
JUI U3y4YEHUs CBOWMCTB BEIIECTB M XUMHUYECKUX PEaKIUM, €CTECTBEHHO-HAYYHbIE METOJbI
MO3HAaHUS — HaONIOZICHHE, W3MEpPEeHHe, MOJIEIUPOBAHUE, OKCIEPUMEHT (peajbHBbIl U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

9 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM u@poBbie
Ne i/ OporpaMMBb pasi Beero Konrtpoiabubie | IlpakTHyeckue E)I;p?:sl:m ar e.l)n)nm e
padoTsbI padoThI pecypesI
Pa3nes 1. BemecTBo U XMnueckme peakuuu
11 [ToBTOpEHue u yriydieHue 3HaHul 5 1 bubnuorexa [JOK
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
peaknuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS] AUCCOIUALIHSL. 8 1 1 bu6moreka [IOK
XUMHUYECKHE PEaKIMU B PACTBOPAx https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
21 OO6mast XxapaKTepUCTHKAa XUMHUYECKUX 4 1 bubnuorexa [JOK
anemeHToB VIIA-rpynmel. [anoreHs https://m.edsoo.ru/7f41a636
o | o e ; Bumorea 10K
COCTHHEHIS https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHTOB VA-Tpynmsl. A3ot, pochop u ux 7 1 ﬁgggﬁ;;iﬁiﬁ)lorﬁ/? £412636
COEJIMHEHUS
o | o pmepene s ; 1 , | Biomom ok
KpEMHEH 1 IX COSAMHEHI https://m.edsoo.ru/7f41a636
Hroro no paszneny 25
Pa3pnen 3. Merasibl U MX COeIMHEHHUS
. bubnunoreka [JOK
3.1 Obimpe CBOHCTBA METAILIOR 4 https://m.edsc]){).ru/7f41a636
3.2 Bakneiline MeTaibl U UX COETUHEHUS 16 1 2 bubnmnoreka [JOK



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

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

Hroro mo pazneny 20
Paznen 4. Xumus u okpyskaiomnas cpeaa
4.1 BemecTBa 1 maTepuansl B )KU3HU YEIOBEKA 3 bubmorexa LHOK

https://m.edsoo0.ru/7f41a636

Wroro mo pazueny 3

PesepBHOE BpeMs 3 bubmorexa [TOK
https://m.edsoo0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE INTAHUPOBAHHUE

9 KJIACC
KoumnuecTBo yacos Jata DJIeKTpOHHbIe NN poBbIe
Nen/m | Tema ypoka Beero KonTposbubie | IlpakTnueckue w3ydenus o0pasoBaTe/bHbIe
padoTbI padoTsI pecypchl
[Iepnoanueckuil 3aK0H.

1 [Tepuoanueckas cucrtema 1 bubnuotexa [JOK
XHUMHUYECKUX 37eMeHTOB [I. . 01.09.2026 https://m.edso0.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XMUMHYECKUX DJIIEMEHTOB 1 07.09.2026 E;ISJSI'I;I/OH:ZI;aSiOI‘IS/OOa db6b6
MIEPBBIX TPEX NEPUOJOB — '

3 Knaccudukanus 1 HOMEHKIaTypa 1 08.09.2026 bu6moreka [IOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buael XuMHUUECKO# CBSI3U M THITBI 1 14.09.2026 bu6moreka [IOK
KPUCTANTHIECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padorta Nel o teme

5 «IToBTOpEHUE U yriyOneHne 3HaHUM 1 1 15.09.2026
OCHOBHBIX Pa3/IesioB Kypca 8 Kiacca

6 Knaccudukanus xumMmuaeckux 1 21.09.2026 bu6moreka [IOK
pEaKIMii 10 Pa3IMYHbIM [TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMHUYECKOM Bubmiorexa [OK

7 peakiuu. [loHATHE O TOMOTEHHBIX U 1 22.09.2026 https://m.eds0o.ru/00adbega
FeTEePOTCHHBIX PEAKIUSIX — '

[ToHsiTHE O XUMUYECKOM
paBHOBecuH. DaKTOPBI, BIUAIONINE

8 Ha CKOPOCTh XUMHUUYECKOU PEaKLUU U 1 Eggg?/ﬁzzzcﬁ)orﬁ/%a dc28e
MOJIOKEHNE XUMUYECKOTO 28.09.2026 T '
paBHOBECHS

9 OKHCIUTEIIBEHO-BOCCTAHOBUTEIIBHEIC 1 29.09.2026 bu6mmoreka [JOK

peaxiuu

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

Teopus dIEKTPOIUTHYECKON

bubmuoreka [IOK

10 nmuccorranuy. CHIbHBIE U CIIa0BIe 05.10.2026 https://m.eds00.ru/00adcd68
NIEKTPOJIUTHI " '
. bubnuoreka IHOK
1 Honubie ypaBHEHHs peakimi 00-10.2026 https://m.edsc%.ru/OOadd448
XUMHUYECKHE CBOMCTBA KUCIOT B
12 OCHOBAHHUU B CBETE MPEIACTABICHUI bubnuotexa [JOK
00 JIEKTPOJIMTHYECKOH 12.10.2026 https://m.edso0.ru/00add5d8
JIACCOLIMAIIAH
XUMHUYECKHEe CBOMCTBA COJICH B CBETE
o bubmuoreka [IOK
13 NpeICTaBICHHi 00 13102026 | pytoc e /00addBh2
AIEKTPOJIUTUYECKON AUCCOIUALINHT — :
% 19.10.202 bubmnoreka IJOK
14 Torsme o rxposmse coneid 7102028 https://m.edséf).ru/OOadd9d4
15 O0001IeHNEe U CUCTEMATU3ALMS 20.10.2026 bu6moreka [IOK
3HAHMH https://m.edsoo.ru/00addd12
[TpakTruueckast padota Ne 1. Bubmiorexa [[OK
16 «Perenne 3KCeprUMEHTATBHBIX 02.11.2026 https://m.edsoo.ru/00addbfa
3a1auy E— :
KontponbHas padota Ne2 mo teme Bubnorexa [IOK
17 «DJEKTPOJIUTHYECKAS TUCCOITAAIIHSL. 03.11.2026 https://m.eds00.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX) — '
OO0mrast XxapakKTepUCTHKA FaJIOTeHOB. Bubmiorexa LIOK
18 XHWMHYECKUE CBOMCTBA HA TIPUMEPE 09.11.2026 https://m.eds00.ru/00addfe?
XJIopa " '
XnopoBojopoa. CoJisiHast KHCIIOTa, Bubmiorexa LIOK
19 XMUMHYECKUE CBOMCTBA, MOJIy4YEHHE, 10.11.2026 https://m.eds00.ru/00ade104
MIPUMEHCHHE " '
ITpaktuyeckas padora Ne 2 o teme
20 «IlonmyueHue CoaTHOMN KUCTIOTHI, 16.11.2026 bubmiorexa [IOK

H3yYEHUE €€ CBOUCTBY»

https://m.edsoo.ru/00ade348



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

Beruncienus o ypaBHeHUIM

bubmuoreka [IOK

21 XMMHIHCCKHX PCAKLIH, CCIH OJIH 13 17.11.2026 https://m.edso0.ru/00ade488
peareHTOB JaH B U30BITKE

22 OO0mmas XxapakTepHUCTHUKA AIICMEHTOB 23.11.2026 bu6mmoreka [{OK
VIA-rpymis https://m.edsoo.ru/00ade64a
AnoTpornHbIe MOTU(UKALIAN CEPHIL.

23 HaxosxieHne cepsl 1 €€ coeTMHEHU I bubnuoreka [IOK
B IIpUpOJIc. XUMHUYIECKHE CBOMCTBA 24.11.2026 https://m.edsoo.ru/00ade64a
Cepbl

24 CepoBoa0po1, CTPOCHHUE, 30.11.2026 bu6mmoreka [IOK
(bu3nUecKrue ¥ XMMHYSCKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTa, Eubimorexa IIOK

25 (bmfl HCCKHE H XHMITIECKHE 01.12.2026 https://m.edséf).ru/OOadea28
CBOMCTBA, TPUMEHEHNE
XUMUYECKUE PEAKIINH, JIKAIIUE B
OCHOBE TPOMBIIIICHHOTO Crioco0a

26 MOJIY4YE€HHS] CEPHON KUCIIOTBHI. bubmuorexa [JOK
XUMHYUECKOE 3arPs3HEHUE https://m.edsoo.ru/00adec8a
OKPYXaIoIIeH Cpeibl COSAMHEHUSIMHU 07.12.2026
cepol
Brraucinenne MaccoBOM JOJIM BBIXOIa 08.12.2026 bu6mmoreka [IOK

27 .
POAYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO6mrast XxapaKTepUCTUKA SJIEMEHTOB
V A-rpymisl. A30T, paclipocTpaHeHHe bubnuoreka [JOK

28 .
B IIpHUpO e, (PU3NYECKHE U 14.12.2026 https://m.edsoo.ru/00adeeab
XUMHYECKHE CBOHCTBA

29 fli/[MNI[/II/‘IIaeI:;KiIFCO ctglilyézzzKﬁszyquHe u 15.12.2026 Eubmorexa OK

’ e https://m.edsoo.ru/00adf004

MIPUMEHEHHE
[IpakTuueckas padora Ne 3 o Teme

30 «IPIOJ'IyLIeHI/Ie al\l/fMI/IaKa, M3Y4YEeHHE €0 21.12.2026 Eubmiorexa TOK

CBOWCTBY

https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

A30THas KHCIOTa, e€ PU3nuecKue u

22.12.2026

bubnuoreka [IOK

31 XUMHUYECKUE CBOICTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
p | e sneme B LOK
% ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl 28.12.2026
COEIMHEHUSIMH a30Ta
33 ;I?gfg):gﬁgﬁfn%}f: (bq?p?:n(q\eocfne 51 29.12.2026 bubmmorexa [IOK
N e https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOMCTBA, MOJTyUYeHUE
Wcnonb3oBanue pocdatos B
34 KayecTBE MUHEPAIbHBIX yI00pEeHUH. bubnuoreka [JOK
3arpsi3HEHNE TIPUPOJTHOMN CPEIBI 11.01.2027 https://m.edsoo.ru/00adfc20
dbocdharamu
35| npemone, brmeare nmmsccre bumorexa LIOK
PHPOIE, 12.01.2027 https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxkcunpl yriaepojaa, ux GU3ndeckue u
36 XUMHUYECKHE CBOMCTBA. bu6moreka [IOK
DKOJIOTHYECKHE TIPOOIEMBI, 18.01.2027 https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHaoM yriepoaa (1V)
& 19.01.2027 bu6mmoreka [JOK
37 VroJibHasg KACIIOTa U €€ COJIN https://m.eds00.ru/00ae006¢
[IpakTuueckas padorta Ne 4 o Teme
38 "[lonyueHue yriaekucioro rasa. bubnuorexa [IOK
KavecTBeHHas peakius Ha KapOOHAT- 25.01.2027 https://m.edsoo0.ru/00ae027¢
HoH"
39| opmmcerm emoormt ron Bumiorera LIOK
p = 26.01.2027 https://m.edso0.ru/00ae054e
COEIMHEHUSX yriiepoia
40 KpemHuuii u ero coennHeHus 01.02.2027 Eubmiorexa OK

https://m.edsoo.ru/00ae080a



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

[Tpaktudeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJia4 110 TCMC

bubmnoreka [IOK

4l «BaxHemne HeMeTauIbl U UX 02.02.2027 https://m.edso0.ru/00ae0bf2
COENVHEHUD
2| O e 08.02,20p7 | bHomorexa LIOK
e https://m.edsoo.ru/00ae0el8
COEIUHEHUS
OO6mast XxapakTepUCTHKAa XUMHUYECKUX
3JIEMEHTOB — METAJLJIOB.
43 Metannuueckas CBI3b U bubmmoreka [{OK
MeTaJTHuecKasi KpUCTaTNIeCcKast https://m.edsoo.ru/00ae103e
pemérka. du3nyeckre CBONCTBA 09.02.2027
METAILIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.
. bubnuorexa [JOK
44 BHGKTPOXHI\EH%CKHH A 15.02.2027 https://m.edso0.ru/00ae1156
HaIpsDKEHUN METaJlIOB
OO6mme cnocoOb! MOTyICHUS
g | femames Come Bererea g B LOK
’ https://m.edsoo0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPIKHUT 16.02.2027
puMecH
22.02.2027 bu6mmoreka [JOK
46 [ToHsaTHE O KOPPO3UH METAIIIIOB https://m.eds00.ru/00ae1278
23.02.2027 bu6mmoreka [JOK
4t [Henounbie meTas! https://m.edsoo.ru/00ael14b2
48 OKcuIpl ¥ TUAPOKCUIBI HATPUS U 01.03.2027 bu6mmoreka [JOK
Kaus https://m.edsoo.ru/00ael14b2
49 Ilemo4yHO3EMEIBHBIC METAIIbI — 02.03.2027 bu6mmoreka [JOK
KaJIBLIMHM ¥ MarHuii https://m.edsoo.ru/00ae15e8
50 Baxueiimm WHEHUS KaIbIUs 08.03.2027 Eubmiorexa OK
© © cociuHe 1 https://m.edso0.ru/00ael15e8
51 O000I11IeHNE U CUCTEMATH3ALIS 09.03.2027



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

3HAHUHI

JKEcTKOCTEL BOABI M CIIOCOOEBI €6

15.03.2027

bubmuoreka [IOK

52 YCTpaHECHUS https://m.edsoo.ru/00ae1886
IIpakTuueckas padora Ne 6 1o TeMe
53 ")IlzéCTKOCTI) BOI;H)I U METOJIbI €€ 16.03.2027 bubnmorexa LIOK
| o https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
. 20.03.2027 bubmmoreka [{OK
54 AOMHHHH https://m.edso0.ru/00ae1c64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U 30.03.2027 bu6mmoreka [IOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
05.04.2027 bu6moreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUABI M COJIU KeJe3a 06.04.2027 bu6moreka [IOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHne U cUCTEMaTU3AIIH 12.04.2027
3HAHUH
[TpakTruueckast padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bu6moreka [IOK
«BaxHelmme MeTaJlIbl U UX 13.04.2027 https://m.edsoo.ru/00ae3de8
COEIMHEHUS
Breruucienus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CITH OJIUH U3
60 peareHTOB JIaH B U30BITKE WIIH bu6mmoreka [JOK
COJICPKHUT IpUMECH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JJOJIU BBIX0J1a TPOIYKTa 19.04.2027
peaKIuu
61 O6o6uvleHI/Ie U CUCTEMAaTU3aLus 20.04.2027
3HAHUH
KonTtponpHas padota Ne4 o teme
62 «BaxHel1IEe MeTaIIBI U UX 26.04.2027

COCOAMHCHU



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

63 BemecTBa u marepuaisl B 1 27.04.2027 bubnuoreka [IOK
[IOBCEAHEBHOM )KU3HH YEIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHUE 1 03.05.2027 bu6mmoreka [{OK
OKpY’)KaloIIeH cpe/ibl https://m.edsoo.ru/00ae4270
65 Posib xumMum B pemiennn 1 04.05.2027 bu6mmoreka [{OK
9KOJIOTMYECKUX TIPo0IIeM https://m.edsoo.ru/00ae4270
66 PesepBubrit ypok. O60011eHNE 1 1 10.05.2027 bu6morteka [IOK
cUCTEMAaTU3alHs] 3HAHUI https://m.edsoo0.ru/00ae0dOa
67 PesepBubrit ypok. O60011eHNE 1 1 11.05.2027 bu6moreka [IOK
cUCTEMAaTU3alHs] 3HAHUI https://m.edsoo.ru/00adb33c
68 PeseprubrIit ypok. O6001eHNE 1 1 17.05.2027 bu6moreka [IOK
cUCTEMaTU3alHs] 3HAHUI https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOU

OBPA3OBATEJIbHOM ITPOTPAMMBI
9 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE pPe3yJIbTATHI 0CBOEHHS] OCHOBHOI 00pa3oBaTe/ILHOI
NporpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

1

1o Teme: «BemiecTBO U XuMudeckasi peakLus»

11

pacKpblBaTh  CMBICA OCHOBHBIX ~XMMMUYECKUX MOHSITHHA: PpacTBOpP, 3JIEKTPOJIUTHI,
HEAJIEKTPOJIUThI,  JJIEKTPOJIUTUYECKAss JAMCCOLMALMS, pEaKIUd HMOHHOro oOMeHa,
KaTaJn3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaTHMble W HEOOpaTHMble pPEaKIuH,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIE PEAKIIMH, OKHUCIUTEIb, BOCCTAHOBUTENb, OKUCIEHUE U
BOCCTaHOBJIEHUE, AIJIOTPOIHUS, aM(POTEPHOCTh, XUMHUECKasi CBA3b (KOBaJEHTHas, NOHHas,
MeTaJJIn4yecKasi), KpUCTaJJIN4ecKasl peléTka, CIlaBbl, CKOPOCTh XMMHUUECKON peakluu

1.2

MJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHITUN U IPUMEHATh 3TH TOHATHS
IIPY OITMCAaHUM BEUIECTB U UX MIPEBpALICHUI

1.3

COCTaBJISITh YPABHEHHUS AJIEKTPOIUTUYECKON IHCCOILMALMA KHUCIIOT, IIENOYEH U COJIEH,
TIOJIHBIE U COKPAILLEHHBIE YPaBHEHUS peaKlIii HOHHOTO 0OMeHa

14

PaCKphIBaTh CYIIHOCTb  OKHUCIIUTEIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ IMoCpEACTBOM
COCTaBJICHUA 3JICKTPOHHOT'O OanaHca 3TUX peaKHI/Iﬁ

1.5

MIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMUYECKON pEaKIuU

ITo Temam: «Hemeramnsl 1 ux COCOANHCHUA» U «MeTaniabl 1 ux COCAUHECHU

2.1

XapaKTepH30BaTh (OMUCKHIBATh) OOIHE U crien(PHUIecKre XUMHUIECKIE CBOWCTBA MPOCTHIX U
CIIOXHBIX BEIIECTB, MOATBEPXKIas ONHUCAHWE MpPUMEpPaMU MOJIEKYISPHBIX W HMOHHBIX
YPaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHI

2.2

COCTaBJIATH YPaBHCHUA peaKHHﬁ, MOATBCPKAAIOMINX CYIHICCTBOBAHUEC TCHETHYECKOMN CBSI3H
MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHHSA, BO3MOXKHOCTHU
IIPOTECKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.4

ClIeZIoBaTh  MpaBWJIaM  IIOJIb30BaHHsSI ~ XMMHYECKOH TMOCYIOH ¥ JabOpaTOpHBIM
o0OpyJIOBaHHEM, a TaKKe NpaBWIaM OOpaIIeHUs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSMHU IO BBITIOJHEHUIO JTA0OPATOPHBIX XMMHUYECKHUX OIBITOB MO IMOJYYCHHIO H
coOMpaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIJICKHUCIIOTO ra3a)

2.5

MPOBOJUTh PEAKIUU, MOJITBEP>KIAIOIINE KAueCTBEHHBI COCTaB pPa3IUYHBIX BEIIECTB:
pacrmo3HaBaTh OMBITHBIM MYTEM XIIOpHUI-, OpoMua, MOauA, KapOoHat, docdar, cummkar,
cynbdaT, THAPOKCHUAWOHBI, KATHOHBI ~aMMOHHS, HWOHBI H3YYEHHBIX  METAaJUIOB,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHMUYECKUX BEILIECTB

ITo Teme: «Xumus u OKpYyXKaromasa cpeaa»

3.1

PACKPbIBATb CMbICJI OCHOBHBIX XUMHWYCCKHUX TTOHSITUM: H[[K BCIICCTBA, KOPPO3UA MCTAJLJIOB

3.2

MPUMEHSITh OCHOBHBIE OINEpallMd MBICTUTENLHOM NEATENbHOCTH — aHallu3 W CHHTE3,
CpaBHEHHE, 0000IIeHHEe, CHCTEeMAaTH3alIlNI0, BRISIBJICHUE TPUYMHHO-CIIEICTBEHHBIX CBSI3EH —
JUI U3YYeHHsI CBOMCTB BEIECTB M XUMHUYECKHX DPEaKIIMii; eCTECTBEHHOHAYUHBIE METObI
MO3HAHUSI — HaONIOJIEHUEe, HW3MEpEHHUe, MOJECIUPOBAHKE, OJKCIEPUMEHT (peaibHbIi U
MBICJICHHBIH )

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

9 KJIACC

Kon ‘ ITpoBepsieMblii 3JIEMEHT COAECPKAHUS




BemectBo u xumunyeckas peakuus. [lopropenue

11

Ilepnoanueckuit 3akoH. lleproauyeckas cucrema xumudeckux wiemeHTos .M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B MU3MEHEHHUU CBOMCTB XMMMUECKUX 3JIEMEHTOB IEPBBIX
TPEX MEPHUOJIOB, KM, KLU U UX COCAUHEHUN B COOTBETCTBUHM C MOJIOKEHUEM AJIEMEHTOB
B [leproauueckoi CUCTEME U CTPOEHUEM X ATOMOB

1.2

Crpoenue BemiecTBa: BUAbl XUMHUYECKOM CBSI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAIMYECKOM PEHIETKM M BHJA XUMHUYECKOU
cBsi3u. Krnaccuukamuss m HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB (MEXIyHapOIHAs W
TpUBUaNbHAas). XMMHMUYECKHE CBOWCTBAa BEIIECTB, OTHOCSILMXCS K pa3jIMYHbIM Kjaccam
HEOPraHMYECKUX COCAMHEHUMN, TEHETUYECKasl CBsI3b HEOPTAaHMYECKHUX BEIIECTB

1.3

Knaccudpukanuss XMMUYECKMX peakUuid MO pa3iMyYHbIM HpHU3HaKaM (IO YHUCIY U COCTaBy
YYacCTBYIOIIMX B PEaKIHUHU BEUIECTB, MO TEIUIOBOMY 3(P(eKTy, MO HW3MEHEHHIO CcTeneHei
OKHCIICHUSI XUMUYECKUX 2JIEMEHTOB, 110 00paTMMOCTH, [0 Y4aCTHIO KaTajlu3aropa). JK30- U
SH/I0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE ypaBHEHUs. [IoHATHE O CKOPOCTH XUMUYECKOU
peaxkuuu
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IlousaTtue o0 O6paTI/IMI)IX n H€O6paTI/IMI>IX XHUMHUYCCKHUX PCaKIUAX. ITorsaTe 0 TOMOTEHHBIX U
IFCTCPOTrCHHBIX PCAKIUAX. IlonsTHE O XUMHYECKOM PaBHOBCCHHU. (DaKTOpI)I, BJIMAKOINHUEC Ha
CKOpPOCTH XUMHUYECKOM PEaKin U NOJOKEHUC XUMHUYCCKOTO PaBHOBCCHA

1.5

OKHCAUTENbHO-BOCCTAHOBUTEbHBIE  PEAKLUU, JJIEKTPOHHBIM  OallaHC  OKHUCIUTENbHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBlieHHE YpaBHEHUN OKHCIMTEIHbHO-BOCCTAHOBUTEIbHBIX
PEaKLMi ¢ UCIIOJIb30BAHMEM METOJA MNIEKTPOHHOro OaaHca

1.6

Teopust >IEKTPOJMTHUYECKON JUCCOLMAIMU. JEKTPOJUTHI W HEAIEKTPOJUTHL. KaTHOHBI,
aHWOHBI. MeXaHW3M JHUCCOIMAIUM BEIIECTB C PA3UYHBIMU BHUIAMU XHUMHYECKOW CBS3H.
Crenenp mucconmanuu. CwIbHBIE W Clla0ble 3JEKTPOJHMTHL. Peakiuu HMOHHOTO OOMEHa.
VYcnoBus mpoTeKaHus peakiinii HOHHOTO 0OMEHa, TTOJTHBIC U COKPAIIEHHBIC HOHHBIC YPaBHEHUS
peakumii. CBOWCTBAa KHCJIOT, OCHOBAaHMW H COJIGM B CBETE TMPEACTaBICHUN 00
ANEKTPOJIUTUYECKON auccoruanui. KauecTBeHHbIe peakiiuu Ha WOHBL. [loHATHE O THApOIH3e
coJjiei

1.7

XUMUYECKUN OSKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMHU KPUCTAUIMYECKHX PEeHETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETaJUIoB (rpadura U arMasa), CI0KHBIX BEIIECTB
(xopuaa HaTpus); HCCIEAOBAHHME 3aBHUCHUMOCTH CKOPOCTH XUMHYECKOW peakuuud OT
BO3JICHCTBUS Pa3IMYHBIX (PAaKTOPOB; UCCIIEIOBAHUE SIIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB,
mpouecca JUCCOIMAIMM  KHUCIOT, IIelo4el u  coyied  (BO3MOXKHO  HCIOJb30BaHHE
BHJICOMATEPHUAJIOB); MIPOBEICHUE OMBITOB, MILUTIOCTPUPYIOIIUX MPU3HAKA POTEKAHUS PEaKIHii
HOHHOTO oOMeHa (oOpa3oBaHHE OcaJKa, BbIJETICHHE raza, oOpa3oBaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIINX ~ HPUMEPhl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX — peakiuil  (ropeHue,
peaKuu pasioKeHUs, COSJAUHEHNUs); paClO3HABAaHUE HEOPraHUYECKUX BEHIECTB C IMOMOIIBIO
KaueCTBEHHBIX pEaKlMii Ha MOHBI; pEIICHHE SKCIIEPUMEHTAIbHBIX 3a1a4

HemeTtannel 1 uxX coequHEHUS

2.1

OO6mas xapaktepucThka raioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTETECHU
okucienusa. CtpoeHue u (GU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB — T'aJIOTEHOB. XUMHUYECKHE
CBOMCTBa Ha MpuMepe Xjopa (B3aUMOJEHCTBHE C MeTallJlaMH, HeMeTajllaMHd, IIe0YaMu).
XnopoBogopoa. ConsiHasi KHCIIOTa, XHUMHUYECKHME CBOMCTBA, IOJIyY€HHUE, NPHUMEHEHHE.
JleficTBue XJopa M XJOPOBOJOPOJA HA OpPraHW3M 4elloBeKa. BakHeilline XJIopuibl U HX
Hax0’KJICHUE B IIPUPOJIE

2.2

OOmass xapakrepuctuka »s1neMeHTOB VIA-rpynmel. OcoOE€HHOCTH CTpPOEHHsI aTOMOB,
XapakTepHble CcTeneHH okucieHus. CTpoeHue u (U3NYECKUe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAa U cepbl. AJFIOTPONHBIE MOIU(UKALIMHM KUCIOPOIa U cepbl. XMMUYECKHE CBOWCTBA
cepbsl. CepoBOJIOpPOJ, CTpoeHue, (puzndyeckue M XUMUYecKue cBoicTBa. OKCHABI Cepbl Kak




MPEJCTaBUTENIN KUCIOTHBIX OKcHI0B. CepHas KHUCIOTa, (PU3NYEeCKne U XMMHUYECKHE CBOMCTBA
(oOmme Kak MpenCcTaBUTENs Kilacca KUCIOT M crenudpuueckue). XHUMHYECKUE PEakKlny,
JeXalue B OCHOBE INPOMBIIUIEHHOTO crioco0a MOIydeHusl CepHOM KHUCIOThl. lIpuMeHeHue.
Coyn cepHOU KHUCIIOTBHI, KaueCTBEHHAasl peakius Ha cyinbhar-uoH. HaxoxneHue cepol u eé
COCIMHEHUH B NpUpoie. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelibl COCTMHEHUSMU CEphI
(KUCIIOTHBIE [0/, 3arps3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €ro MpeI0TBPAILEHUS

2.3

OOmas xapakrepuctuka 3i1eMeHTOB VA-rpynnbl. OcoOE€HHOCTH CTpPOEHHS aTOMOB,
XapaKkTepHbIE CTENEHH OKHCICHHA. A30T, PAacCHpOCTpaHEHHWE B TPUPOAC, (PHU3HUYECKHE U
xuMuueckue cBoiictBa. KpyroBopor asora B mpupose. AMMHAK, €ro (QHU3MYECKHE WU
XAMUYECKHE CBOWCTBa, mosiydeHHe u npuMmeHeHue. Coim aMMOHUS, UX (QU3HUECKHE U
XMMHMUYECKHE CBOWCTBA, MpuMeHeHHe. KadecTBeHHass peakius Ha MOHbl aMMOHUS. A30THas
KHCIIOTa, €€ MOoJyyeHHe, (pU3nYecKhue M XUMHUYECKHe CBOWcTBa (OOIIMe KakK IMpeiCcTaBUTEINs
KJlacca KHUCIOT U cnenuguyeckue). Mcrnonp3oBaHne HUTPATOB U COJICH aMMOHHS B KauecTBE
MUHEpaJIbHBIX YA0OpeHUH. XUMHYECKOe 3arps3HEHUE OKPYXKAIoIIel Cpelbl COENMHEHUSIMU
a30Ta (KMCIOTHBIE JI0%K]U, 3arpsI3HEHNE BO3/yXa, TOYBBI U BOJJOEMOB)
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®ochop, amnorponHbie Moaupukauuu ¢ocdopa, ¢GuU3NUECKHMEe U XUMHUYECKHE CBOICTBA.
Oxkcun pocdopa(V) u dbochopnas kucnora, GU3NIECKUE U XUMHUUESCKHE CBOMCTBA, TOJIydEHHUE.
Hcnonb3oBanue hocdaToB B KaueCcTBE MUHEPAIbHBIX YA0OpeHU

2.5

OO6mas xapakrepuctuka 31eMeHToB |VA-rpynnsl. OcCoOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIE CTENICHH OKUCIEHHS. YTIEepO], aJTIOTPOITHBIE MOAN(DUKAIINH, PACIPOCTPAaHEHNE
B Tpupojie, pu3nueckne W XMMHUYECKHE CBoWcTBa. AncopOiusa. Kpyrosopor yriepona B
npupojae. OKCHIBI yriepoja, uxX (pu3ndeckrne U XMMHUYECKHE CBOWCTBA, NICHCTBHE Ha KHUBBIE
OpraHu3Mbl, MOJyYEHUE U MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBbl, CBA3AHHBIE C OKCHUIOM
yriaepoaa(1V); rumoresa rio0abHOTO MOTEIUICHHUS KIIMMaTa; TapHUKOBBIN 3D dexT. YronpHas
KHUCTIOTa M €€ COJIM, UX (PU3NYEeCKHe U XMMHUYECKHE CBOWCTBA, MOJIyYEHUE U NPUMEHEHHE.
KauectBenHnas peakuust Ha kapOoHaT-MOHBI. Vcnonb3oBaHue KapOOHATOB B OBITY, MEAUIIMHE,
IIPOMBIIIJIEHHOCTH M CEJTLCKOM XO035HCTBE

2.6

[lepBoHauanbHBIC TOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COCAMHECHHSIX Yriiepoja
(MeTaH, 3TaH, JTHWJICH, allETWUJICH, ATAHOJ, TJIMIEPUH, YKCyCHas Kuciorta). MX cocraB wu
XUMHu4ecKkoe crpoeHue. [loHsTHE O OMOJOrMYEeCKHM Ba)KHBIX BEIECTBAX: XHUpPax, OeClKax,
VIJIEBOJIaX — M WX POJM B JKU3HH 4YeJOBeKa. MarepuajabHOE €IWHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COCTMHCHUI

2.7

KpemHuuid, ero ¢pmuznveckrne U XMMHYECKHE CBOMCTBA, MOJIydeHHUE U npuMeHeHne. CoeanHeHus
KpeMHHs B npupoje. O6mue npencrabieHus o0 okcuae kpeMuusi(1V) u kpeMHHUEBOM KUCIIOTE.
CunMkathl, WX UCHOJB30BaHUE B OBITY, MEIUIMHE, MPOMBIILICHHOCTH. BakHekme
CTPOMTENBHBIC MaTepHajbl: KepaMHKa, CTEKIO, LEMEHT, OeToH, ene300eToH. [IpoGiiembl
0€30I1aCHOTO MCITI0JIb30BaHHSI CTPOUTEIBHBIX MATEPUAJIOB B TIOBCETHEBHOW YKU3HU

2.8

XUMHUUYECKUH IKCIIEPUMEHT: U3yuyeHHe 00pa3lioB HEOPraHMUECKUX BEILIECTB, CBOMCTB COJISIHOM
KHCJIOTBI; IPOBE/IEHUE KaUEeCTBEHHBIX PeaKIMii Ha XJIOPU-MOHBI U HAOIIOJCHUE IPU3HAKOB MX
IPOTEKaHMsI; OIBITBHI, OTpakarolue (U3NYECKUe U XUMHUYECKHE CBOWCTBA TaJIOTCHOB M MX
COeMHEHUI (BO3MOXXHO HCIOJb30BAHUE BUIECOMATEPHAJIOB); O3HAKOMJIEHME C OOpaslamu
XJIOPUI0B (raJIOT€HUJIOB); O3HAKOMJIEHHE ¢ 00pa3laMu cepbl U €€ COeMHEHUSAMH (BO3MOXKHO
UCIOJb30BAHUE BHJEOMATepHalioB); HaOIIOJeHHE Tpoliecca OOYyrJIMBaHUS caxapa IOJ
NEUCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KHUCIOTHI; M3Yy4EHHE XUMHUYECKHUX CBOICTB
pa30aBIeHHON CEpHOM KHUCIOTHI, NMPOBEJEHHE KAYECTBEHHOM peakiuu Ha Cyilb(aT-UOH U
HaOJro/IeHNe MpHU3HaKa €€ MPOTEKaHUs; O3HAKOMIIEHHE ¢ (PU3MUYECKHMMM CBOMCTBaMHU a30Ta,
dochopa M uX coeauHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHUAEOMATEPUANOB), 0Opa3maMu
a30THBIX U (OoChOpHBIX yHOOpEeHUH; MOJydyeHHe, coOMpaHMe, pAclO3HABaHHE U H3y4CHHE
CBOMCTB aMMMaKa; MPOBEJICHUE KAaYECTBEHHBIX peakIMi Ha MOH aMMOHHUS U (ocdar-uoH U




U3y4€HUE IPU3HAKOB UX IPOTCKAHMs, B3aUMOJCHCTBUE KOHICHTPUPOBAHHOM Aa30THOU
KHUCIOTBl C MEIbI0 (BO3MOXXKHO HCIOJIb30BAaHUE BUJEOMATEPHUANIOB); H3YyYEHHE MOJEIEH
KPUCTANIMYECKHUX PEIIETOK anmasa, rpaduTta, Qymnepena;

Mertamisl 4 ux COCIUHCHUA

3.1

OO01ast XapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUM UX IOJIOKEHUS B
[Tepuonnueckoit cucreme xumuyeckux sneMeHToB [[.M. MeHnaeneeBa U CTpOECHHS aTOMOB.
Crpoenue metayuioB. Merajuinyeckas CBsi3b U MeETaJIM4ecKas KpUCTAJNIMYecKasl peléTka.
DNEKTPOXUMHUYECKUN Psii HAIPSDKEHUH METaJIIOB

3.2

dusnyeckne M XUMHUYECKHE CBOHCTBAa MeTauioB. OOIIMe CIOCOOBI MOJYYeHHS METaJUIOB.
[loHsiTHE O KOPPO3MHM METAJJIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI MX OT KOoppo3ud. CIuiaBbl
(cTanp, 4yryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBILIIIEHHOCTH

3.3

[Ilenounsle MeTaJIBl: MOJIOkeHUE B [lepuoanueckoil cucteMe XMMHUYECKHX 31eMeHToB J[.1.
MenpeneeBa; CTpOEHHME MX aTOMOB; HaxOXJeHUE B npupoae. Pu3MUecKue U XUMHUYECKHE
cBOMicTBa (Ha mnpumepe HaTpus M Kanus). OKCUIObl M TUAPOKCUABl HATpPUsl M Kajusl.
[IpuMeHeHne MEenoYHbIX METAJUIOB M UX COEIMHEHNUN

3.4

[[lerouyHO3EMENBHBIE METAJUIBI MArHAM M KaJIbIMI: MOJOKeHue B Ilepuoamyeckoi cucreme
xuMuueckux anemeHtoB .M. MeHnneneeBa; cTpoeHue MX aTOMOB; HaXOXKJICHHUE B MPUPOJE.
duszndeckne U XUMHYECKHE CBOMCTBA MarHMs M KajabIus. BakHeuIne coeqUHEHHS KaTbIHs
(oxcup, rugpokcua, cor). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHeHHUs

3.5

AnroMuHMI: TIoJIokeHue B [lepromuyeckoit cucteme xumuueckux snemenToB .M. MenneneeBa;
CTPOCHHE aTOoMa; HaxoX[eHue B mpupojae. Duznyueckrue M XUMUYECKHE CBOWCTBA ATFOMHUHMSL.
AmdoTepHble CBONCTBA OKCH/IA U THAPOKCUIA AITFOMUHUS

3.6

Kenezo: nonoxxenue B [lepuoandeckoi cucrteme xumuueckux snemeHToB .M. Menneneena;
CTpOEHHE aToMa; HaxoXeHue B mnpupoae. dusmueckne W XUMHUYECKHE CBOICTBa XKelnesa.
Oxcunpl, Tuapoxrcuasl u conn xenesa(ll) u sxenesa(lll), ux cocras, cBoiicTBa U TOJTydCHHE

3.7

XUMHUYECKUH OSKCIIEPUMEHT: O3HAKOMJICHHE C o0OpasllaMd METaJUIOB M CIUIABOB, WX
(GU3NYECKUMU  CBOWCTBAMH, HW3yYEHHE pPE3yIbTaTOB KOPPO3UH METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHIA KalbIUS U
HATpUsi C BOJOW (BO3MOXKHO HCIOJIb30BAHHE BHJICOMATEPUAIIOB); HCCIICIOBAHUE CBOMCTB
KECTKOM BOJBI; Mpollecca TOPEHHs JKelie3a B KHCIOpoAe (BO3MOXKHO HCIOJIB30BaHHE
BHJICOMATEPUAIIOB); TMPHU3HAKOB MPOTEKAHUs KAYECTBCHHBIX PEAKIMHA HAa HMOHBI (MarHus,
Kanblus, anroMunus, nuHka, xenesa(ll) u xemeza(lll), meau(ll); nHabmronenne m omucanue
MPOIIECCOB OKpAIIMBaHUS IUIAMCHM HWOHAMH HATpHs, Kalusl H  Kalubl|s (BO3MOXHO
WCIIOJIb30BAHNE BUICOMATEPUAIIOB);

XuMmus u OKpYyXKaromiasa cpeaa

4.1

HoBgrlie MaTcpHrajibl U TCXHOJIOTHUH. BemiectBa u MaTcpHrajbl B HOBCCHHCBHOﬁ JKHU3HH YCJIOBCKA.
Xumus u 340POBLE. be3omnacHoe ucnonp30BaHME BEHIECTB M XUMHUYECKHUX peaKHI/Iﬁ B 6LITy.
HepBaﬁ IIoMOHIb IIPpU XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTHYECKON IpaMOTHOCTU. XHUMHUUYECKOE 3arpsisHeHue okpyxaromei cpeast [TK.
Ponb XuMuM B pelIeHHMH 3KOJIOTHYECKUX IpobneM. ITpupoaHble HCTOYHUKH YIIIEBOJIOPOJIOB
(yronb, mpuUpoOIHbIM ra3, He(Tb), MNPOAYKTHl HX TMepepaboTKH, HX poJib B OBITY H
ITPOMBIIITIEHHOCTH

4.3

XHUMHUYECKUH SKCIICPUMCHT:. H3YUYCHUC O6p33L[OB MaTepualioB (CTGKJ’IO, CIljIaBbl METAJlJIOB,
IOJIMMCPHBIC MaTepI/IaJ'IBI)




INPOBEPAEMBIE HA OI'D 10 XUMUHU TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIbHOM ITPOTPAMMBI

OCHOBHOI'O OBLIET'O OBPA30BAHUA

Kon
NpoBepPsieMOro
TpeOOBaAHUA

IIpoBepsiemble TPeOOBaHUS K NPeIMETHBIM pe3yJibTaTam
0a30BOr0 YPOBHSI OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHOM
NMPorpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA HA OCHOBE
drocC

1

[IpencraBnenue:

1.1

0 MO3HAaBAEMOCTH SIBJICHUN MPUPO/IbI, MIOHUMaHNuE 00BEKTUBHOM
3HAYUMOCTH OCHOB XMMHYECKOW HayKH Kak oOiacTu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, KOMIIOHEHTA OOIIEH KyJIbTYpbl
U TPAKTUYECKOM JEITENIBHOCTHM 4YEJIOBEKa B  YCIOBHSX
COBPEMEHHOI0 00IllecTBa; MOHMMaHHE MeCTa XHMHH Cpeau
JPYTUX €CTECTBEHHBIX HAyK

1.2

O  HAy4yHbIX  METOJaXx  TO3HAHWUA, B TOM  YHUCJE
AKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX METOAaX MCCIICTOBAHUS
BEIIECTB W M3YyYCHHS XHUMHUYECKHX pPEaKlHUi; yMeHHue
UCIIOJIH30BaTh MOJENU Il OOBSICHEHUS CTPOCHHUS aTOMOB H
MOJIEKY

1.3

0 cdepax mpodecCHoHATBHON NeATeIbHOCTH, CBS3aHHBIX C
XUMHEH W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JNOCTM)KEHUSX ~ XMMHUYECKOH  HAyKH,  YTO  TIO3BOJIHT
oOyyarommMcsi paccMaTpuBaTh XHMHIO Kak cdepy CBoei
Oyaymieli TpodecCHOHATPHOW JIEATENBHOCTH W CAeTaTh
OCO3HAHHBIN BHIOOp XMMHU KaK MPOPHILHOTO TpeaAMeTa MpH
nepexoie Ha YPOBEHb CPEIHETO 00IIero oopa3oBaHus

Bnamenune cucremMord XMMHUYECKMX 3HAaHUM W yMEHHE
MPUMEHSTh CUCTEMY XUMHUYECKUX 3HAaHUH, KOTOpask BKIIOYAET:

2.1

BOKHEHIIINE XUMUYECKHUE TTOHATUSA: XUMUYECKUI 3JIEMEHT, aTOM,
MOJIEKyJIa, BEIIECTBO, IIPOCTOE M  CJIOXHOE  BEIIECTBO,
OJIHOPOJHAsI U HEOJHOPOIHASL CMECh, OTHOCUTEIBLHBIEC aTOMHAS U
MOJIEKYJISIpHAsE MacChl, KOJUYECTBO BEIIECTBA, MOJIb, MOJIIPHAs
Macca, MOJISPHBIA OO0BEM, OKCHJA, KHCJIOTa, OCHOBAaHHE, COJIb
(cpemnsisi), XUMHUYECKas pEaKIUs, pEaKIUu COCTUHCHUS,
peaKIMK Pa3IoKCHUs, pEeaKIMh 3aMEICHHS, peaKIuu oOMeHa,
TeII0BOM d(PPEKT peakiiuu, FK30- U SHAOTEPMUICCKUE PEAKIIUH,
pacTBOp, MaccoBasi JI0JIsl XUMHUYECKOTO AJIEMEHTA B COCAMHEHUH,
MaccoBasi JOJ1 M TMPOLEHTHAs KOHIEHTpalys BENleCTBa B
pacTBOpe, SAApO aroma, SJEKTPOHHBIM CIIOM aroma, aToOMHas
opOuTanb, pajdyc aroMa, BAJICHTHOCThb, CTENEHb OKHCIICHUS,
XAMUYECKasi CBA3b, DJIEKTPOOTPUIATEIILHOCTh, TIOJISIpHAS U
HEMOJIsSIpHAasi KOBAJICHTHAs CBA3b, MOHHAS CBS3b, METAJUIMYECKAS
CBA3b, KpUCTAJUIMYECKass  pemérka (aromMHasi, HMOHHAad,
METaJUIMYeCcKas, MOJIEKYJIsipHasi), HWOH, KaTHOH, AaHHUOH,
3JIEKTPOJIUT U HEANEKTPOJIUT, SIEKTPOJUTHUECKAS TUCCOLHALIMS,
pEeaKIiMi MOHHOTO OOMEHA, OKUCIIUTEIbHO-BOCCTAHOBHUTEIIHHBIE




peakuuu, OKHUCIUTENb M BOCCTAHOBUTENb, OKHUCIEHHE U
BOCCTAHOBJICHUE,  DJIEKTPOJIM3, XHMHUYECKOE DPABHOBECHE,
oOparuMble U HEOOpaTHMbIE pEaKlUH, CKOPOCTh XHMHUYECKOU
peakuuu, kKaraimsarop, [1/IK, koppo3us meTamios, CIiaBbl

2.2

OCHOBOIIOJIAraroIINe 3aKOHbl XMMHH: 3aKOH COXPaHEHHs MacChl,
nepuoanyeckuil 3akoH .M. MenneneeBa, 3akOH IOCTOSIHCTBA
COCTaBa, 3aKOH ABOTAaIpO

2.3

TEOPUM XHWMHH: AaTOMHO-MOJIEKYJISIDHAsE TEOpHUs, TEOpPHs
IIEKTPOJIUTHYECKON TUCCOLUALINHI

Bnanenue OCHOBaMHU XUMHUYECKOMN TPaMOTHOCTH,
BKJTIOYAIOIIEH:

3.1

yMEHHE TMPaBWIbHO HCIOJIb30BaTh HW3YUYEHHBIC BEIIECTBA H
MaTepuaibl (B TOM YHCIIe MUHEpAIbHBIC yIOOPECHUS, METAJIIIbI
U CIIaBbl, MPOAYKTHI MepepabOTKH TPHUPOJIHBIX HCTOUYHUKOB
yIJIeBOJIOPOJIOB (yrisi, MPUPOAHOTO rasza, HedTHU) B OBITY,
CEIBCKOM XO3SMCTBE, Ha MPOU3BOJICTBE M TOHUMAaHUE 3HAYCHHUS
XKUPOB, OEIKOB, YTIEBOAOB JJIsi OpraHM3Ma 4YeJOBEKa; YMEHUE
MIPOTHO3UPOBATH BIIMSIHUE BEIIECTB U XMUMHYECKUX IMPOIIECCOB
Ha OPraHM3M YeJIOBEKa U OKPYKAIOIIYIO PUPOJIHYIO Cpey

3.2

yMEHHUE HHTETPUPOBATh XUMHUYECKUE 3HAHUS CO 3HAHUAMH
JIPYTUX y4eOHBIX MPEIMETOB

3.3

HalIM4Yue ombiTa paboThl € pa3IMYHBIMU  UCTOYHUKAMHU
uHOpMallUU 10 XUMHUU (HAyyHas W HAYYHO-TIOMYJISIpHAs
JUTepaTypa, CI0BApH, CIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHUC 0OBEKTUBHO OLICHUBATb I/IH(l)OpMaHI/IIO O BCIICCTBAX, UX
MNpCBpallICHUAX MW IMMPAKTUYCCKOM IIPUMCHCHHUHM W YMCHHUC
HCIIOJIb30BaTh €€ s PCUICHUA yqe6HO'H03HaBaTeJ'IBHBIX 3aJa4

Bnanenue OCHOBAMH HOHSITHIHOTO anmapara u
CUMBOJIMYECKOTO SI3bIKA XUMHH Ui COCTaBlIeHUS (opMyll
HEOPraHMYECKHUX BEIEeCTB, YPABHEHUI XHUMHUYECKUX PEaKIU;
ocHOBaMH  xuMmHu4eckoi  HoMmeHkiatypel  (IUPAC wu
TPUBHUAJILHOMN )

YMeHue  OOBSCHATH  CBSI3b  TIOJIOKEHHUSI ~ DJEMEHTa B
[lepuoanueckoil cuCTEME C YHUCIOBBIMH XapaKTEPUCTUKAMU
CTpPOEHHUSI aTOMOB XHMUYECKUX 3JIEMEHTOB (COCTaB W 3apsj
s1ipa, 00IIIee YUCII0 IEKTPOHOB), pacipeie]ICHUEM dJIEKTPOHOB
M0 HEPreTUYECKUM YPOBHSM aTOMOB NEPBBIX TPEX MEPHUOJIOB,
KaJIis U KaJdblus

[IpencraBnenne O TEPUOAUYECKON 3aBUCMMOCTH CBOMCTB
XUMHYECKHUX 3JIEMEHTOB (pamuyc aToMma,
3IEKTPOOTPULIATENILHOCTD), MPOCTHIX M CIOXKHBIX BELIECTB OT
MOJIOXKEHUS 3JeMeHTOB B Ilepumonnueckoil cucteme (B MalbIX
NEepUO/Iax U TJIABHBIX MOATPYIIAX) U 3JIEKTPOHHOTO CTPOCHUS
aromMa

YMeHue KiacCu(pHUIUPOBATD:




7.1

XUMHUYCCKUC JJICMCHTbBI

7.2 HEOpPraHMYECKHE BEIECTBA
7.3 XUMHUYECKHE pPEeaKINH
8 YMeHne onpenensiTh:
8.1 BaJICHTHOCTh W CTCIICHb OKUCJICHHS XUMHUYCCKUX DJICMCHTOB,
3apsi MOHA
8.2 BUJI XUMHYECKON CBSI3U U THUI KPUCTAUTMYECKOW CTPYKTYpHI B
COCTMHEHUSIX
8.3 XapakTep cpeasl B BOJHBIX pacTBOpax BeMIECTB (KHCIOT,
OCHOBaHUM)
8.4 OKHCIIUTEIh U BOCCTAHOBUTEIIb
9 YMeHne xapaktepu3oBaTh (DHU3MUYECKHE U XHUMHYECKHE
CBOMCTBA!
NPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOAOPOJ, rpadur, aimas,
9.1 KpeMHHH, a30T, ¢ocdop, cepa, XjIop, HATPUN, KaTUi, MarHUu,
KaJIbIIMH, ATFOMUHUN, KEIE30)
CJIOXHBIX BEIICCTB, B TOM YHCJIE MX BOJHBIX PacTBOPOB (BOJA,
aMMUaK, XJIOPOBOJOPO/I, CEPOBOIOPO, OKCHUIBI U THIPOKCHIBI
metamoB |-IA rpynn, amomunus, meau (1), uunka, xenesa
9.2 (I u 1), okcunasr yraepoaa (I u 1V), xpemuus (IV), asora u
dochopa (Il u V), ceper (IV u VI), cepnucras, cepHas,
a3oTUCTas, a3oTHas, ¢ocdopHas, yroiabHas, KpeMHHUeBas
KHCJIOTA U UX COJIH)
NPOTHO3UPOBAaTh M XapaKTepU30BaTh CBOMCTBA BEIIECTB B
93 3aBUCHMOCTH OT HX COCTaBa U CTPOCHUS, NIPUMEHEHNE BEIECTB
B 3aBUCHUMOCTH OT HUX CBOMCTB, BO3MOXXHOCTb MpPOTEKaHUs
XUMHUYECKHX MPEBPAIllEHUN B Pa3JIMYHBIX YCIOBUIX
10 yMeHI/IeU COCTaBJIATh MOJICKYJIIPHbIE W HWOHHBIE YpPAaBHEHHS
peakuuii, B TOM YucJie:
10.1 peakIuiit HOHHOTO 0OMEHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEILHBIX PEaKITUii
103 WUTIOCTPUPYIOLIUX XUMUYECKHE CBOWMCTBA M3YYEHHBIX KIIACCOB
(TpyTIil) HEOPTaHUYECKUX BEIIECTB
10.4 MOJITBEPIKIAIONINX T€HETHYECKYIO B3aMMOCBSI3b MEXIy HUMU
11 YMeHHe BBIYUCISITH (TPOBOJUTH PACUETHI):
111 OTHOCHUTEJIHHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIFO XUMHUYECKOTO DJIEMEHTA B COCIMHCHUU
11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIECTBA M €r0 MacCy, 00bEM Ia30B
114 M0 YPAaBHEHUSM XMMHUYECKUX PEAKIMi U HAXOJIUTh KOJIUYECTBO
BEIECTBA, 00BEM M MAacCy PEareHTOB MM MPOAYKTOB PEaKIuu
12 Bnanenue (3HaHue 0CHOB):
12.1 OCHOBHBIMH METOJIJaMU HAY4YHOTO TMO3HaHHs (HAOII0JIEHUE,




U3MEpPEHUE, HKCIEPUMEHT, MOJIEIMPOBAHUE) NPH HU3YUYECHUHU
BELIECTB U XUMHUYECKUX SIBJICHHUI; yMeHUE C(HOPMYIUpPOBATH
npo0JieMy U NPEUIOKUTh MYTH €€ peleHus

12.2

Oe3zomacHOil  pabOTBI €  XMMHMYECKUMHU  BEIIECTBAMHU,
XUMHUYECKOU MOCYA0N U TaO0paTOPHBIM 000pYI0BAaHUEM

12.3

mpaBujiaMu  0€30MacHOTO  OOpallleHusi C  BEIIeCTBaMHU,
UCTIOJIb3YEMbIMH B TTOBCEAHCBHOW  JKM3HHM, TIPaBHJIAMU
MOBEJICHUS B IENAX COEPEeKCHHS 30POBbSI U OKpY’KaroIiei
NPUPOTHOM  cpeapl;  MOHMMaHue  Bpeaa  (OMacHOCTH)
BO3JICHCTBUS Ha JKUBBIE OPTaHU3MBbI OINPEACIEHHBIX BEIIECTB,
CIIOCOOOB YMEHBIIICHUST W TPEAOTBPAIICHHUS WX BPEIHOTO
BO3JCHCTBUSA

13

Hammune MMPAKTUYICCKUX HaBBIKOB IIaHUPOBAHUA nu
OCYHICCTBJICHUSA CIICAYIOIUX XUMHUYCCKHUX OKCIICPUMCHTOB!

13.1

W3y4eHHWEe W OnucaHue (PU3NUYECKUX CBONCTB BEIIECTB;
O03HAKOMJICHHE C (DU3UYECKUMH M XUMUYECKHUMHU SIBJICHUSIMU;
OIIBITHI, WIUTFOCTPUPYIOIIKUE MTPUZHAKA TPOTEKAHUS XUMUAUECKUX
peakiuu

13.2

N3YUYCHUC cImoco0oB pasaciICHuA cMmecen

13.3

MOJy4YeHUE KHUCIOpOAa M M3YUYEHHE €r0 CBOWMCTB; MOJyYEHHUE
BOJIOPOJIa U U3YYEHUE €r0 CBOMCTB; MOJYYEHHUE YTIECKUCIIOTO
raza u U3y4eHue ero CBOMCTB; MOJIYyUYCHUE aMMHUaKa U U3yYEHUE
€ro CBOMCTB

13.4

IPUTOTOBJIEHUE PACTBOPOB C ONMPEICIEHHOM MAacCOBOW JOJIEH
pacTBOPEHHOTIO BEILIECTBA

13.5

NpPUMEHEHHE WHIUKATOpoB  (JlakMyca, METWIOpaHXka U
denondranenHa) A ompeielieHUs XapakTepa cpeabl B
pacTBOpax KUCJIOT U IeJIoue

13.6

UCCTICIOBAHUE M OMMCAaHHE CBOWMCTB HEOPTaHUYECKHUX BEIIECTB
pPa3MYHBIX KJIACCOB; W3YYCHHUE B3aMMOJEHCTBHUS KHUCIOT C
MeTalJlaMHi,  OKCHJIAaMH  METaJUIOB,  pacTBOPUMBIMH U
HEpaCTBOPUMBIMUA ~ OCHOBAaHUSIMHM,  COJSIMH,  TOJIy4EHHUE
HEPACTBOPUMBIX OCHOBAHUM; BBITECHEHHWE OJHOTO MeTayia
IPYyTMM W3 pacTBOpa COJH; HCcIeAoBaHHe amM(pOTEpHBIX
CBOMCTB THJIPOKCHJIOB QJIFOMUHHUS U IIMTHKA

13.7

pellIeHNEe SKCIEPUMEHTANIBHBIX 3ajad 1Mo TeMaMm: «OCHOBHBIC
KJIACChl HEOPTaHMYECKUX COCAMHEHUI»; «DIEKTPOIUTHYECKas
Juccoumanusy; «BaxHele HeMeTalIbl U UX COCIUHCHUS;
«Baxnaelnme MeTayuibl M UX COEIUHEHUI)

13.8

XUMHYECKHE DSKCIIEPUMEHTBI, WJUIIOCTPUPYIOIIUE MPU3HAKH
OpOTeKaHWs] peakuuil HOHHOrO OOMEHa; KaueCTBEHHBIC
peaky Ha MPUCYTCTBYIOIIME B BOJHBIX PAcTBOpPax HOHBI:
xnopua-, Opomua-, moauna-, cyinbdar-, ¢ocdar-, xapOonar-,
CHJIMKAT-aHUOHBI, TUAPOKCHA-MOHBI, KAaTUOHBI aMMOHMA,
MarHusi, KaJbIus, aJllOMUHMS, jkene3a (2+) u xenmeza (3+),




Meu (2+), nuHKa

14 Ymenue:

NPEJICTABIATh PE3ybTaThl dKCIIEpUMEHTA B ()OpME BBIBOJIOB,
141 JI0Ka3aTeNbCTB, IPa)MKOB U TAOJIUL U BBIABIATH IMIHPUUYECKUE

3aKOHOMEPHOCTHU

yCTaHABJIMBATh CBSI3M MEXAYy peajJbHO  HaOII0AaeMbIMU
14.2 XUMHUYECKUMH SIBJICHUSIMU U IPOLECCaMU, MPOUCXOAAIIMMU B

Makpo- M MHKPOMHpE, OOBACHATH MNPUYUHBI MHOI000pa3us
BEILIECTB




HEPEYEHD 3JIEMEHTOB COJAEPKAHUS, IPOBEPAEMbIX HA
OCHOBHOM INOCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUH

Kox

HpOBGpﬂEMBIﬁ JIEMEHT COACPKAHUS

1

HepBOHa'-IaJ'IBHBIG XUMHWYCCKUC ITOHATUA

1.1

UucTteie BenecTBa U cMecu. CriocoObl pa3iesieHus cMece

1.2

ATOMEBI " MOJICKYJIBI. Xumuueckue 31eMeHThl. CHMBOIBI XUMHUYCECKHX
3JIEMCHTOB. HpOCTBIG 1 CJIOKHBIC B€IICCTBA.

1.3

Xumuueckas (popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB.
CreneHb OKUCIIEHUA

1.4

3aKOH IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTEIbHAs aTOMHAas Macca.
OTHOCUTEIbHAS MOJICKYJIApHAasA Macca. MaccoBast g0 XHUMHUYECKOIO
9JICMCHTA B COCIMHCHHUH

1.5

KonunuectBo BemectBa. Monb. MonsipHas macca. MossipHblid 00bEM
ra3oB. B3auMocBs3b KOJIMYECTBA, MAaCChl U YUCIIA CTPYKTYPHBIX €IWHUILL
BEIIIECTBA

1.6

Ou3nuecKkue M XUMHUYECKHE SBICHUsS. XUMHYECKas peakuuss U €€
MPU3HAKHU. 3aKOH COXPAaHEHMSI MACChl BEIIECTB. XUMUYECKHE YPABHEHUS

[Tepuonuueckuii 3axkoH u Ilepuoandeckass cucTEMa XHUMHUYECKUX
anemenToB /.. MenaeneeBa. CtpoeHrne aToMOB

2.1

[lepuognueckuii  3akoH. Ilepuonuueckas cucTeMa  XUMHUYECKHUX
anemeHTOB .M. Menneneesa. [lepuoasl u rpynnel. @u3nyeckuii CMbICH
NOPSIIKOBOTO HOMEPA, HOMEPOB NEpUOAa U IPYNIbI JIEMEHTA

2.2

Ctpoenune aromoB. CoctaB aTOMHBIX sijep. M30Tombl. DJIEKTPOHBI.
CtpoeHue 3JIEKTPOHHBIX 000J04YeK aTOMOB MepBhIX 20 XUMHUUYECKHX
anemeHTOB [lepuonuueckon cucremsl [[.11. Menneneesa

2.3

3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB XUMHUYECKHUX DJIEMEHTOB
NepBBIX TPEX TMEPUONOB, Kalus, Kaublug (paamyca aTOMOB,
ANEKTPOOTPUIIATENBHOCTH,  METANIMYECKUX M HEMETAJUTMYeCKHX
CBOICTB) M UX COCIMHEHUN B COOTBETCTBUU C MOJOKEHUEM DIIEMEHTOB B
[Teproauueckoii cucreMe U CTPOSHUEM UX aTOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumuyeckasi cBs3b. KoBaneHTHas (TonsipHass M HEMOJSIPHAs) CBSI3b.
DNEKTPOOTPUIIATEILHOCTh XMUMHUYECKHX JJIEMEHTOB. VOHHas CBS3b.
Mertannudeckasi CBSI3b

3.2

Tumpl KpUCTAUIMYECKUX PEMIETOK (aTOMHasi, MOHHAs, METaJUIMYECKas),
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAJUIMYECKON PEIIETKU U
BHUJIa XUMUYECKOU CBI3U

Baxnelne npeacTaBuTENIM HEOPraHMYECKUX BemiecTB. Hemeramnsl u
UX coeMHeHnsI. MeTauibl ¥ UX COeJMHEHNSA

4.1

Knaccudukanuss u HOMEHKIATypa HEOPTraHHMYECKHX COCTUHEHUIL:
OKCHJIOB (coie00pa3yromne: OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIE) U
HecolieoOpasyromue;  OCHOBaHMM  (METOYM W HEPACTBOPUMBIC
OCHOBaHHUs); KHUCJIOT (KHCIOpOACOAepKalme W OeCKHCIOpPOIHEIE,




OJIHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX)

4.2

OU3NYECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEMIECTB-HEMETAIUIOB:
BOJIOpOJa, XJOpa, KUCIOpoaa, cepbl, azora, (ocdopa, yriepona,
KpPEMHUS

4.3

Ou3nYecKue M XHUMUYECKHUE CBOWCTBA MPOCTHIX BEIIECTB-METAJIOB:
JUTHS, HATPUs, Kalids, MArHusl W KajblMs, QIIOMHHUSA, KEJe3a.
DJIEKTPOXUMUYECKHUN PsAJT HAIPSHKEHUA METAJLIIOB

4.4

Ou3nyeckue W XUMHYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHUU
HEMETAJUIOB: XJIOPOBOIOPOA, CEPOBOAOPOIA, AMMHUAKA

4.5

duznyeckue U XMMUYECKUE CBOMCTBA OKCHUIOB HeMeTauioB: cepsl (1V,
V1), asora(ll, IV, V), dochopa(lll, V), yrnepoma(ll, 1V), kpemuusa(1V).
[TonyueHne OKCHIOB HEMETAILIIOB

4.6

Xumuueckre cBocTBa okcunoB: metawioB IA-IIIA rpynm, nwmHKa,
meau(l1) u sxenesa(ll, 111). TlonyueHne oOKCHI0OB METALIOB

4.7

XUMHUYECKHUE CBOWCTBA OCHOBAaHUN W aM(OTEPHBIX THUIPOKCHUIIOB (Ha
npuMepe TUIPOKCHIOB alIOMUHUS, Kene3a, uuHKa). [lomydenue
OCHOBAaHUN U aM(OTEPHBIX TUAPOKCUIOB

4.8

O0mue  XMUMHYECKHE  CBOMCTBA  KHUCJIOT:  XJOPOBOJOPOJHOIA,
CEpPOBOJIOPOJIHOM,  CEPHUCTOHM, CcepHOM, a30THOH, dochopHO,
KPEMHHUEBOW, YTOJIBHOM. Oco0sie XUMUYECKHE CBONCTBA
KOHIEHTPUPOBAHHOW CEPHOW M a30THOU KUCIIOT. [lonydyeHne kuciaor

4.9

OO6mue XuMUYEeCKHe CBOMCTBA cpeaHuX cosell. [lomyduenue coneit

4.10

HonyquHe, CO6I/IpaHI/IC, pacClio3HaBaHHUC BOAOpPOJa, KHcJopozaa,
dMMHaAKa, YIJICKHUCIIOTO I'a3a B Ha60paTOpI/II/I
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HonyquHe aMMHUakKa, CGpHOfI U a30THOM KMCIIOT B IIPOMBINIJICHHOCTH.
O6H_[I/Ie CITOCOOBI IIOJIYUYCHHA MCTAJIJIOB

4.12

I'eneTnueckas cBs3b MCIKAY KJIaCCaMU HCOPTAaHHUYCCKUX COCIUHECHUM

XHUMHYECKHE PCAKIINH

5.1

KHaCCI/I(i)I/IKaI_II/IH XUMHNYCCKHUX peaKHI/Iﬁ II0 PaA3JIMYHBIM IIpU3HAKaM: IIO
YUCIIY B COCTAaBYy YYACTBYIOIIHMX B pPCaKOUKU BCHICCTB, IIO0 TCIINIOBOMY
B(b(beKTy, 110 U3MEHEHUIO CTCIICHEH OKUCICHUS XMMHUUYECKHUX AJIEMEHTOB

5.2

TeroBoit  3ddekT  XUMUYECKOW  peakiuu, TEePMOXUMHYECKHE
ypaBHEHHs. DK30- U HHAOTEPMHUYECKHUE DPEAKIMH. TepMOXUMHUYECKHE
ypaBHEHHS

5.3

OKHUCIIUTEIHLHOBOCCTAHOBUTEILHBIE peaKIuu. OKucIuTenIu "
BOCCTaHOBUTEIIH. IIpoueccol OKHUCJIEHUS M BOCCTAaHOBJIEHUSI.
DJIEKTPOHHBIN OaJlaHC OKUCIMTEIIbHOBOCCTAHOBUTEIIHHOM PEeaKIuy

5.4

Teopust  BAEKTPOIUTHYECKOM  aucconuanuu. KaThuoHbl, aHUOHBI.
DIEKTPOIUTB U HEANEKTPOJUTHL. CHIIbHBIE M Cla0ble 3JICKTPOJIUTHI.
CreneHp AUCCOIMAIINT

9.5

Peakuiuu noHHOrO OOMEHa. YCIOBHS MPOTEKAaHHUS PEAKUUH HOHHOTO
oOMeHa, MOJTHBIE ¥ COKpAIIEHHBIC HOHHBIE YPAaBHEHUS peaklnil

XuUMUs U OKpY>Karolas cpeaa




BemecTBa n Mareprainsl B IOBCEIHEBHOM XU3HM 4elnoBeKa. besomacHoe
6.1 WCIIOJIb30BAaHUE BEIECTB M XUMHUYECKHX pEaKUUil B jaboparopuu u
obITy. [lepBas momoub NPy XUMHUYECKUX OKOTaX U OTPABJICHUAX

XUMHUYECKOe 3arps3HEHHE OKPYKAIOMmIEH cpensl (KHUCIOTHBIE IOXK/IH,
3arpsi3HEHUE  TOYBBI, BO3AyXa ©  BOJAOEMOB), CIOCOOBI  €ro
6.2 npenotBpamenuss [lpenenbHas gomycThMasi KOHIIGHTpAIHsS BEUIECTB
(ITOK). Ponp xuMuM B peLIEHUM HKOJIOTMYECKHX MpoOsieM. YcuieHue
MAapHUKOBOTrO 3 deKra, pa3pylieHrne 030HOBOIO CIIOs

[Ipumenenne cepsl, azora, Qocdopa, yriaepona, KpeMHUS U HX
COCIMHEHUN B OBITY, MEIUIMHE, NPOMBIIUICHHOCTH ¢ CEIHLCKOM
xo3siicTBe. [IpumeHeHWe MeTamioB MW CIUIAaBOB  (CTajlb, YYTYH,

6.3 JTIOPATIOMUHHM, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH UX COCTUHEHUM.
[lonsaTe 0 KOPpPO3WH METAIOB, OCHOBHBIE CHOCOOBI 3aIIUTBI UX OT
KOPpO3HUH
[TpupoaHble HUCTOYHUKHA YTJICBOAOPOJOB (yrojib, TNPUPOJIHBIA Tras3,

6.4 He(dTh), MPOAYKTHl HUX MepepaboTku (OEH3MH), X poOJib B OBITY H
POMBINIJICHHOCTH
[lepBoHayampHBle TOHATHA 00 OpPraHMYECKUX BEIIECTBAX Kak O

6.5 COCMMHEHUSIX yriepona (MeTaH, OJTaH, OTHJICH, alleTWJICH, OSTaHOI,
[JIMIEPUH, YKCycHas kuciora). [loHsTHe O OHMONIOTMYECKH BaKHBIX
BEIIECTBAX: JKUpax, OeKax, yIrieBoAax — U UX POJIM B )KU3HH YeJIOBEKa

7 Pacuérsr:

7.1 o ¢popMysaM XUMMUYECKUX COCAMHEHUN

7.2 Macchl (MacCoBO#1) TOJIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMUYECKUM YPAaBHEHUSIM

YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YYEHUKA

Xumus, 9 xknacce/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO

«JIPODAy; AxumonepHoe oomecTBo «M3maarenbcTBO «IIpocBemenne» .

METOAUYECKUE MATEPHUAJIBI IJIS1 YUUTEJIA

1.0.C.I'abpuensn, I'.I'.JIpicoBa «Xumus Metoaudeckoe mocobrue — 6a30BbIi

ypoBeHb» - M.: [Ipoda 2022 rox.

2. O.C.I'abpuensu, N.I'.OcTtpoymoB, «O01mast XuMusi B TeCTax, 3ajadax,

ynpaxHeHusix. 11 kmace» — M.: lpoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumust 9 kinacc: KoHTponbsHbie 1

MPOBEPOYHbIE pabOTHI K yueOHHUKY». — M.: JIpoda, 2021 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU

NUHTEPHET

http://www.chemnet.ru ['azera «Xumus» u callT [y yauTens «5 umy Ha ypox

XUMU

http://him. Iseptember.ru Equnas komnekuust LIOP: IIpenmernas komnexkus

«XUMUS»




http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE
skcriepuMeHThl: xumusi. Komtekiust Poccuiickoro 0011eo0pa3oBaTenbHOro nopraina
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukOepoBoit

http://www alhimik.ru Becepoccutickas onuMmnuaa mKoJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranudeckas XuMusi: JJIEKTPOHHBIA YUEOHUK JJI CpeaHen
TITKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: 3JIEKTPOHHBIN yUESOHUK
http://www hemi.nsu.ru OTKpbITBINA KOMIEIK: XUMUS

http://www.chemistry.ru JlucTaHmoHHast OTMMITHAIA TI0O XUMHUH:
TEJIEeKOMMYHUKAIIMOHHBIM 00pa30BaTeNbHbII MPOEKT
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