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[Iporpamma 1o XMMuuU Ha ypOBHE OCHOBHOTO 00111€TO 00pa3oBaHuUs
COCTABJICHA Ha OCHOBE TPEOOBAaHUH K PE3YJIbTATAM OCBOECHHS OCHOBHOM
o0pa3oBaTeNnbHON MPOrpaMMbl OCHOBHOI'O O0IIIETO 00Opa3oBaHus,
npencrasieHHbix B DI'OC OO0, a taxxe Ha ocHOBE (eaepalibHON padoyeit
pPOrpaMMbl BOCIIUTAHUS U ¢ YUETOM KOHUEIIIUU MTPENOIaBaHus yueOHOTO
npeaMeTa « XuMus» B 00pa3oBaTesibHbIX Opranu3zanusax Poccuiickoit
denepanum.

[Iporpamma mo XuMuM Ja€T MPEACTABJICHHUE O IIENAX, OOIIEH CTpaTeruu
oOy4eHMs, BOCIIMUTAHHUS W Pa3BUTHS OOYYAIOIIMUXCSA CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJIEepIKaHUeE,
npeAycMaTpUBaeT PacIpele€Hue €ro Mo KiaccaM U CTPYKTYpHpPOBAHHUE IIO
pazzienaM M TeMaM MPOrpaMMbl MO XUMHH, OINPEETSAET KOJIUYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEPUCTUKU COJIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEALHOCTh HU3YYEHUS] XUMHHM C YU4€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM Yy4eOHOro Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarommuxcsi, ONpeNeNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTEIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusl, a TaKkKe TpeOOBaHUI
K pe3yiapTaTaM OOydYeHUs XMMHH Ha YpPOBHE IIeJiell W3y4deHUus mpeaMera u
OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIILHON ACSITEIBHOCTH OOYYaroIerocs Mo
OCBOCHHIO Y4EOHOT0 COJEPKAHMUSL.

3HaHUWE XUMUM CIIYKUT OCHOBOU sl (DOPMUPOBAHUS MHUPOBO33PEHUS
00yyJaroIerocs, ero MpeJaCcTaBICHU 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UTparoT HopMUpYyEMBbIE XUMUEH MPEACTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPTUU U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MyTIX PEHICHUS II100aTbHBIX
po0JieM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETHUECCKOM,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET pealMu3alli  BO3MOXKHOCTEM IS CaMOpa3BUTHUS U
dbopMupoBaHUS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (PyHKIHOHAIBHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJl B (hOPMHUPOBAHNUE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEMN
0oOy4Jaronmxcsi, HAaBBIKOB WX CAMOCTOSTEIBHOM y4EeOHOW NIeATEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MMOBCETHEBHOM XKM3HU, TaK U B MTPOQPECCUOHAILHOM JCSITEIBHOCTH;



3HAKOMUT CO CIEHH(PUKON HAYYHOTO MBILIUICHHS, 3aKIaJbIBA€T OCHOBBI
LEJOCTHOIO B3MUIAJa HAa E€OUHCTBO MPHUPOABI U  YEIIOBEKa, SIBISIETCS
OTBETCTBEHHBIM 3TalloM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOUN IPaMOTHOCTHU
oOyyJarommxcs;

Croco0CTBYET (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS! K €CTECTBEHHO-
HAay4YHbIM 3HAHUSM, K TMPHUPOAE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJd B
AKOJIOTMYECKOE 00pa30BaHue 00ydaroIIUXCsl.

JlaHHbIe HaMpaBiIeHHUS B OOYYEHHH XUMHHU 00€CTIEUMBAIOTCS CTIEU(PUKON
colepKaHUsl Y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCA NEeAaroru4yecku
a/JIalITUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKH XMMUH Ha ONPEAEIIEHHOM 3Tarie
€€ pa3BUTHAL.

Kypc xumuum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHUs OPUEHTUPOBAH
Ha OCBOCHHME OOYYaIOIIMMHUCA CUCTEMbl MEPBOHAYAJIBHBIX MOHATUN XUMUH,
OCHOB HEOPTraHWYECKON XMMHUU U HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MMOHATUN
OPTraHUYECKON XUMHH.

CrtpykTypa coaep:kaHusi IpOrpaMmbl 10 XMMUU ¢(hOPMUPOBAHA HA OCHOBE
CUCTEMHOTO MoaxoJa K €€ uzydeHuto. CopepxaHue CKIaJbIBACTCA U3 CUCTEMBI
HNOHATUM O XHMHYECKOM »3JIEMEHTE W BEIIECTBE M CUCTEMBbI IOHATHI O
XUMHUECKON peakuud. OOe 3T CHCTEMBbl CTPYKTYPHO OpraHM30BaHbl IO
OPUHIMIY ITOCJIEI0BAaTEIbHOTO PAa3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKUX
MIPEACTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepmognueckoro 3akona J[. M. MeHneneeBa Kak OCHOBHOTO 3aKOHa
XUMUH;

— YUYEHUS O CTPOEHUU aTOMA U XUMUYECKOM CBA3Y;

— TPEACTaBICHUNA 00 dJICKTPOIUTHYCCKOM JTUCCOIMAIIMKM BEIISCTB B
pacTBOpax.

Teopernyeckue 3HAHUS pPacCMaTPUBAIOTCA HAa OCHOBE ASMIIMPUYECKU
MOJIYYCHHBIX W OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS TIOCJIEAOBATEIBHO OT
OIHOTO ypOBHS K JAPYroMy, BBINOJHSAA (QPYHKOUU OOBACHEHUS W
IPOTHO3UPOBAHUS CBOWCTB, CTPOEHHS M BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUS U NIOJIyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHnne mporpaMMmbl 1O XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
MPEJICTABJICHUSI O XMMHUYECKOM COCTABIAIOIIENM HAYYHOW KApTUHBI MHUpPa B
JIOTHUKE €€ CUCTEMHOW MPUPOJIbl, IEHHOCTHOIO OTHOIIEHUSI K HAYYHOMY 3HAHUIO
Y METOJIaM IO3HaHUs B Hayke. M3yueHrne XumMuu nporucxXoauT ¢ IPUBJICYEHUEM



3HaHUW W3 paHee H3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpy>Kaloluil MHUDPY,
«bunonorus. 5-7 knacce» u «®Pusuka. 7 Kmace».

[Ipy wu3yyeHUHM XUMHUU TPOUCXOIUT (POPMUpPOBAHUE 3HAHUU OCHOB
XUMUYECKOM  HAyKM Kak o00JIacTH  COBPEMEHHOTO  €CTECTBO3HAHUS,
PAKTUYECKON JICSITEIbHOCTH YelloBeKa M Kak OJHOro M3 KOMIIOHEHTOB
MHUPOBOW KyJIbTYpHL. 3alada y4yeOHOro MpeaMeTa COCTOUT B (HOPMUPOBAHHUU
CUCTEMbl XMMHYECKUX 3HAHWA — BAXKHEUIUX (DAKTOB, MOHATHH, 3aKOHOB
TEOPETUYECKUX TMOJIOKEHUH, JOCTYMHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO
XapakTepa, s3bIKa HayKHd, B IPHUOONIEHUH K HAYYHBIM METOJaM MO3HAHUS MPHU
U3YYCHUH BEIIECTB M XMMHUYECKUX pEeaKiHii, B (POpPMUPOBAHUU U PA3BUTUU
MO3HABATENLHBIX YMEHUW U HX TPUMEHEHUU B Y4eOHO-TIO3HABATEILHOW U
y4eOHO-UCCIIEI0BATENbCKON JIEATENbHOCTH, OCBOECHUU MpaBUi 0E€30MacHOro
oOpallleHus C BEIIeCTBAMU B IOBCEITHEBHOM JKU3HHU.

[Ipy u3ydyeHHMM XMMHUHM Ha YpPOBHE OCHOBHOIO OOHIEro oOpa30BaHHUS
BAKHOE 3HaYEHUE NPUOOPENIH TaKHe LIeJd, KaK:

— (OpMHUpPOBAHUE HWHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PEIICHHI,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KHU3HU;

— HamnpaBJICHHOCTh OOyuYeHUsT Ha CHCTEeMAaTU4YeCKOe MpHUOOIICHHE
oOy4aroluxcsi K CaMOCTOSITEJIbHOM MMO3HABAaTENbHON AESITEIbHOCTH, HAYYHBIM
MEeTOJlaM MO3HaHUsl, (GOPMUPYIOIIUM MOTUBAIIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMUWY;

—  ol0ecrieyeHHME  YCJIOBMH,  CIOCOOCTBYIOIIMX  HPHOOPETEHHIO
oOy4aronMMuUCs ~ OmNbITa  Pa3HOOOpPa3HOM  JEATEIbHOCTH, TO3HAHUS W
CaMOIIO3HAHUs, KJIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIMI), HMMEIOLINX
YHUBEPCAIBHOE 3HAYECHUE JUISl PA3JINYHBIX BUJIOB JAECSATEIBHOCTH;

— (QopMupoBanue o0meH (QYHKIIMOHATBHON M €CTeCTBEHHO-HAy4YHOU
IPAMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSACHATH M OLEHUBATH SIBICHUS
OKPYXKAIOILIEr0 MUpPa, UCHOJb3ysl 3HAHUS U OMbIT, MOJTYYEHHBIC TIPU U3YYCHUU
XUMUH, MPUMEHATh MX NPHU PEIICHUH NpoOJeM B TMOBCEAHEBHOM XKU3HU U
TPYAOBOM AEATEIBbHOCTH;

— (¢opMupoBaHUe Yy OOy4arolUXCs TyMAaHUCTUYECKUX OTHOILIEHU,
MOHUMAHUS IEHHOCTH XWMHYECKUX 3HAHUW I BBIPAOOTKH JKOJIOTHYECKH
1[eJIeCO00pa3HOro TOBEJACHHUSI B OBITY U TPYAOBOM NEATEIBbHOCTH B HEIIX
COXPAHEHUS CBOETO 3/I0POBbs U OKPYKAOLIEN NPUPOIHON CPEIbI;



— pa3BUTHE MOTHUBAIMU K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCTIMTAHMIO HAa OCHOBE YCBOCHHS OOIIEUETIOBEUYECKUX I[EHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduiss W  HaNpaBJICHHOCTH
NaabHENIero o0y4eHusl.

OOGmiee yucia0 4YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMUM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacos
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKXAHUE OBYUYEHUSA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMuUM B )KU3HU YEJIOBEKA. XUMUA B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHHUE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEMIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JEMEHTHl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClOKHBIE BelIeCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumunyeckas (popmyrna. BaneHTHOCT, aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKkOH TIOCTOSTHCTBA cocTaBa BemlecTB. (OTHOCHUTENIbHAsE aTOMHas Macca.
OTtHocuTeNbHAs MOJIEKYJIsipHast Macca. MaccoBasi 10Jisl XUMHUYECKOTO JIEMEHTA
B COCJITUHECHHH.

KomnuectBo BemectBa. Monb. Monsippas  Macca. BzaumocBsa3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamM XUMHUYECKUX COSAMHEHUM.

duznyeckue W XUMHYECKHUE SBJIICHHS. XHUMHUYECKas peakius u eé
MpU3HAKU. 3aKOH COXPAHEHUsS MAacChl BeENIECTB. XHMHUYECKUE YpaBHEHHS.
Knaccudukanust XuMmmdeckux peakiui (CoeIMHEHUs, Pa3IoKEHUsI, 3aMEILCHHUS,
oOmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY/I0H, MpaBujiaMu paboThl B 1abopaTopuu
U npuéMamMu oOpalieHus ¢ JabopaTOpHBIM O000PYIOBaHUEM, H3YUYCHHE W
onucaHue (PU3NUECKUX CBOMCTB 00pa3lOB HEOPraHUYECKUX  BEIIECTB,
HaOmoieHne pusznueckux (MJIaBJI€HUE BOCKA, TAsHUE JIbJa, paCTUPAHUE caxapa
B CTYIIKE, KUIEHUE W KOHJCHCAIMS BOJbI) U XUMUUYECKUX (TOpEHHE CBEYH,
MPOKAJMBAHUE MEIHOW TPOBOJIOKHU, B3aUMOJCHCTBUE MeJa C KHUCIOTOM)
SBJICHUM, HAOJIOICHWE W OMHCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakuii (pa3yoKeHue caxapa, B3auMOJICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3aMMOJEHCTBHE
xese3a ¢ pactBopoM coiu meau (1), n3yuenne cnocoO0B pa3iesieHus: CMECEi: ¢
MOMOIIIBI0O  MarHuta,  (UIBTPOBAHUE,  BBIMApUBAHUE,  JUCTULISALIUS,
xpomatorpadusi, MPOBEJACHUE OUYUCTKHA IIOBAPCHHOW COJM, HAOIIOJEHUE WU
OTNMCaHUE PE3yJbTATOB TMPOBEACHHUS OMNbITa, WUIFOCTPUPYIOIIETO 3aKOH
COXpPaHEHUS MaCChl, CO3/JaHUE MOJIeNIel MOJIEKYJ (IIIapOCTEPHKHEBBIX ).



Ba:xHeiiue npeacTaBuTeId HEOPraHUYECKUX BELECTB

Bo3nyx — cmech razos. CoctaB Bo3zayxa. Kucinopoa — aneMeHT u mpoctoe
BemiecTBO. HaxoxkneHue kuciopona B Mpupoje, PU3NYECKUe U XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcupabl. [Ipumenenune kuciopoaa. CrocoOsbl
MOJIYYCHHS] KHUCJIOpOJa B JabOpaTOpUud W MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — aJuIoOTponHass MOAU(PUKALIMS KUCIOPOIa.

TemnoBoit 3 PexT XuMHUIeCKo peakluy, TePMOXUMHYECKUE YPaBHEHHUS,
9K30- M 3HIOTEPMHUYECKUE peakUHuH. TOIUIMBO: yroib U METaH. 3arpsA3HEHUue
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — smeMmeHT M mpocTtoe BemiecTBO. HaxoxkaeHue Boaopoaa B
npupojie, (GU3NYECKUEe U XHUMHUYECKHE CBOMCTBA, NIPUMEHEHHE, CIOCOObI
nosiyueHus. Kuciaortsl u comnu.

Mousipablit 00BEM ra3oB. Pacu€Tbl 10 XUMUYECKUM ypaBHEHUSIM.

Odusnueckue CBOMCTBAa BOJbl. Boma kak pactBoputenb. PacTBOpEI
HacelleHHbIE M1 HEHACBIIEHHBIE PACTBOPHI. PaCTBOPMMOCTH BEIIECTB B BOJE.
MaccoBass 101 BeHIeCTBA B pacTBOpe. XHMHYECKHE CBOWCTBA BOJBL.
OcHoBanus. Ponb pacTBOPOB B MPUPOAE M B KU3HU 4enoBeKa. Kpyrosopor
BOJBI B IPUPOJIE. 3arpsi3HEHNE NMPUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX
BOJI.

Kiaccudukanus Heopranndeckux coeauHenuid. Oxcuabl. Kimaccudukarus
OKCUJIOB: coJieoOpa3ytoiiie (OCHOBHBIC, KHUCIOTHBIE, aM{pOTEpHBbIE) U
HecoseoOpazyromue. Homenknatypa okcuaoB. dusmyeckne U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanusi OCHOBAaHMIA: INENOYM M HEPACTBOPHUMBIC
ocHoBaHusA. HoMenkiarypa ocHoBaHui. OU3ndeckue U XUMUYECKUE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ouznueckue
U XUMHUYECKHE CBOMCTBA KHUCIOT. Psag aktuBHocTH MeTauioB H. H. bekerona.
[Tomy4yeHue KucCIoT.

Comu. Howmenknarypa comneil. PuU3MUECKME€ W XUMHUYECKHE CBOMCTBA
conei. [lomyyenue comen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPENEIICHUE COIEpKaHUsA KHUCIOpoAa B  BO3ZAYXe,
MoJIlyueHue, coOupaHue, pacro3HaBaHHE W HM3yUYEHUE CBOWCTB KHCIOpOJa,
HAOMIOICHHE  B3aMMOJCHMCTBUSL  BEIIECTB C  KUCJIOPOJAOM M YCJIOBHS



BO3HMKHOBEHHS M TMpPEKpalleHusi TropeHus (mokapa), O3HAKOMJIEHUE C
oOpa3llaMM OKCHUJOB M OINWCAaHUWE HX CBOWCTB, IOJyYE€HHE, COOMpaHHUE,
pacno3HaBaHWe M M3Yy4YE€HHE CBOMCTB BOJopoAa (TOpeHHe), B3auMOACHCTBUE
Bogopoa ¢ okcuaoM meau (I1) (Bo3MOkHO MCIIOJIb30BaHUE BUIEOMATEPHUAIIOB),
HaOMoIeHre O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE
OCOOEHHOCTEW pacTBOPEHUs BEHIECTB C Pa3IUYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAECIEHHON MACCOBOW JOJIEW PaCTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBHE BOJABI C MeETaulaMd (HaTPUEM U KaJlbLIUEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUAEOMATEPUAJIOB), HCCIEN0BaHUE 00pa3loB
HEOPraHWYECKUX BEIIECTB pA3JIMYHBIX KJIACCOB, HAOJIOJICHUE W3MEHEHUS
OKpacKd HWHIMKATOPOB B pPACTBOpaXx KHUCIOT W IIENOYEH, U3y4YCHHE
B3aumozeiicteus okcuga meau (II) ¢ pacTBopoMm cepHOM KHUCIIOTBI, KUCIOT C
MeTaJJIaMH, PEaKIMil HEUTpaIn3aluy, [TOJy4YeHUE HEPACTBOPUMBIX OCHOBaHUM,
BBITCCHEHHME OJHOTO MeTaula JpPyI'MM M3 pacTBOpa COJH, PEIICHHE
DKCIEPUMEHTAIBHBIX 3aad N0 Teme «BaKHeWlHne KiIacChl HEOPTaHWYECKUX
COCTUHEHUI».

Hepuoauyeckuit 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
jemeHToB JI. . MenneneeBa. CTtpoeHue aromMoB. XMMH4YeCKasi CBSI3b.
OKHCIHUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBbie MOMBITKK KiIACCU(UKALNKA XUMHUYECKUX 3yieMeHTOB. [loHsTHE O
rpynmnax CXOJHBbIX 3JIEMEHTOB (IIEJIOYHBbIE U IIEIOYHO3EMEIbHBIE METAJUIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yioT am(poTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepnoamueckuit 3akoH. [leproauyeckas cucremMa XUMAYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONIEPUOAHAS (POPMBI
Ilepnoanueckort cucrembl xumuueckux »diemeHtoB JI. WM. Mengeneesa.
[Iepuonsl u rpynnbl. PU3HMYECKUH CMBICH TOPSAKOBOTO HOMEPA, HOMEPOB
NEpUOoAa U IPYNIbI JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBI.
CtpoeHue 31eKTPOHHBIX 00010YEK aTOMOB MEPBBIX 20 XMMUYECKUX AJIEMEHTOB
ITepunoanyeckoit cucremsl . 1. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA M0 ero noynoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHUSI pajndyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 TpyNIaM U NepUoaam.



3nauenue Ilepuommueckoro 3akoHa U llepuoanyeckoil CUCTEMBI
XMMHUYECKUX DJIEMEHTOB IS Pa3BUTHUS Hayku U npaktuku. [. 1. Mennenees —
YUYEHBIN U TPAKIAHUH.

Xumuueckas cBs3b. KoBajeHTHast (ToJisspHas W HEMOJSpHAs) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusa. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIINH.
ITponecchbl okuciieHnst 1 BOCCTaHOBIIEHUs. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4eHHE O0pa3lioB BEMIECTB METAJJIOB M HEMETAJIOB, B3aUMOJICUCTBUE
TUIPOKCHUIA LIMHKA C PacTBOPaMU KHUCJIOT U LIEJIOYEW, IPOBEICHUE ONBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKLIUI
(ropenue, peakiu paszioKeHUs], COSTUHEHU).

Mexcnpeomemmnunie ceasu

Peanm3zannst MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHUH B 8 Kjacce
OCYILIECTBIISIETCA 4epe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUWA, TAaK W TOHATUH, SABISIOIIUXCA CUCTEMHBIMH JUISI OTHEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmMe ecTecTBEHHO-HAyYHbIE TOHATHS: HAy4dHbI (akT, TUIOTE3a,
TEOpUsl, 3aKOH, aHajdu3, CHUHTE3, KJiIacCU(UKAIMs, TEePUOIUIHOCTD,
HaAO0JII0/ICHNE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHNE, MOJIETh, SIBJICHUE.

®dusuKa: Marepusi, aroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TONbI, PAJUOAKTUBHOCTh, MOJEKYJA, JJICKTPUYECKHN 3apsjl, BEIIECTBO,
Teno, 00bEM, arperaTHOE€ COCTOSIHHUE BEIIECTBa, ra3, (U3MYECKUE BEJIMYWHBI,
€IMHUIBI U3MEPEHUS, KOCMOC, TIJIaHEeThI, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKOIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYECKasl peaKkuus

ITepuonnyeckuit 3akoH. Ileproanyeckas cucrema XUMUYECKUX DJIEMEHTOB
. . MenaeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalus, KalblHs U HX
COCMHEHUN B COOTBETCTBHUU C IOJIOKEHHEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.



CrpoeHue BellecTBa: BUbI XUMHUUECKON CBSI3U. THIBI KPUCTATUTMYECKUX
PEmETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU
Y BHJIa XUMHYECKOM CBA3U.

Knaccudukanus v  HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3MYHbIM Kilaccam
HEOPTraHUYECKUX COEANHEHUN, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanus XuMAYECKHX peakuid MO Pa3IuvHBIM IpU3HaKaM (10
YUCITYy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEILIOBOMY 3D deKTy,
[0 W3MEHCHUIO CTCIEHEW OKHUCIEHUS XUMHYECKHX JJIEMEHTOB, IO
o0paTUMOCTH, TIO YYacTHIO KaTalau3aropa). JK30- M DHIOTEPMHUUYECKHUE
pEaKUMH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopocTn XUMUYECKOM peakiuu. [loHstue 06 0OpaTUMBIX U
HEOOpaTUMBIX  XUMUYECKMX peakuusx. [loHsATHE O TOMOTE€HHBIX W
reTepOreHHbIX peakuusax. llonatue o karanuze. [loHsATHE O XHMHUYECKOM
paBHOBecur. DaKTOPHI, BIMSAIONIAE HA CKOPOCTh XHWMHUYECKOM pEakiuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE  PEAKIMM, AJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocraBieHUE  ypaBHEHUI
OKHCJIMTEIIbHO-BOCCTAHOBUTEINIBHBIX PEAKIMA C HCIOJIb30BAHUEM METOA
AJICKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTUYECKOW  JTUCCOLMALIMH. DJEKTPOJIUTHL U
HEAJIEKTpOoauThl. KaTnoHbl, aHMOHBI. MeEXaHu3M JUCCOLMAlUM BEIIECTB C
pPa3IMYHBIMHA BUJIAMU XUMUYECKOHN CBsi3u. CtreneHp auccounanuu. CUIbHBIE U
cia0ble 3JIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS TPOTEKAHWS PEAKIUH HOHHOTO
oOMeHa, TIOJIHBIE U COKpalI¢HHbIE MOHHBbIC ypaBHEeHMs peakuuii. CBoCTBa
KHUCIJIOT, OCHOBAaHUN M COJICH B CBETE MPEJCTaBICHUN 00 AIEKTPOIUTHYECKOM
nucconmanuu. KadectBeHHbIE peakiiui Ha MOHBL. [[OHSITHE O THAPOIN3E COJICH.

Xumuyeckuii IKCnRepuMeHm

O3HAKOMJICHUE C MOJESAMU KPUCTAIMYECKUX PEIIETOK HEOPTaHMYECKUX
BEILIECTB — METAJVIOB U HeMeTa/uioB (rpadura U ajiMasa), CIOKHBIX BEIIECTB
(xsiopuaa HaTpUs), HCCIEAOBAHME 3aBUCHUMOCTH CKOPOCTH XUMHYECKOM
peaknMu  OT  BO3JCUCTBUS  PA3IMYHBIX  (AKTOPOB,  HCCIICOBAHUE
3JIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, IpolLecca AUCCOLUUALMUA KHUCIIOT,
Iea04e v colieid (BO3MOMKHO UCIIOIb30BAHUE BUJIE0 MATEPHUAIIOB), MPOBEJICHHE
OMBITOB, WUTIOCTPUPYIOUIUX MPU3HAKU MPOTEKAHUS PEaKlMii HOHHOTO OOMEeHa



(oOpazoBanue ocanka, BBIJICICHHE Ta3a, oOOpa30BaHWE BOBI), OIBITOB,
WUTIOCTPUPYIOMINX MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIINA
(ropenue, peakiuu Pa3oKEeHMUs, COCIMHEHHUS ), pacro3HaBaHue
HEOPTraHWYECKUX BEIIECTB C IOMOIIBIO KAaYECTBEHHBIX pPEAKIUA Ha HOHBI,
pelIeHre SKCIEePUMEHTAIBHBIX 3a7a4.

Hemeranbl U uX coeinHeHUA

OOmrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucaeHus. CTpoeHne u (pU3nvecKre CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMozielicTBUE C MeETaJUIaMH, HEMEeTallJlaMH, ILIelo4amu). XJIOPOBOAOPO/I.
ConsiHast KUCIIOTa, XUMUYECKHE CBOICTBA, NOJlyueHuUe, IpUMEeHeHue. JleficTBue
XJIOpa U XJIOPOBOJOPO/ia Ha OpPTaHW3M 4eJoBeKa. BakHeine XJI0puabl U UX
HaXO0JIeHUE B PUPO/IE.

O6mas  xapakrtepuctuka 3neMeHToB  VIA-rpynmnbl.  OcobGeHHOCTH
CTPOCHHS aTOMOB, XapaKTepHbIE CTeTIeHN OKucieHus. CTpoeHne u puzndecKkue
CBOMCTBAa TPOCTBIX BEHIECTB — KHCIOpOAa M  CEpbl. AJUIOTPOMHBIE
MOAU(PUKALIMK KUCIOPOAA U cepbl. XUMUYECKHE cBOKCTBa cepbl. CepoBOI0OpPO/I,
CTpoeHHe, (u3NUecKue U XuMudeckue cBoMcTBa. OKCUABI Cepbl  Kak
NpPEICTaBUTENIM KHUCIOTHBIX OKCHAOB. CepHas KHUCIIOTa, (QU3NYECKUE U
XUMHUYECKHE CBOWCTBa (00IIME Kak TMpeACTaBUTENs Kiacca KHUCIOT U
cnenuduueckne). XUMAYECKUE PEaKIInH, JIEKAIUE B OCHOBE MPOMBIIIUICHHOTO
criocoba modydeHusi cepHOil KucioThl. [Ipumenenune cepnoit kucinotel. Conum
CEpHOI KHUCIOTHI, KaYeCTBEHHAs peakuus Ha cynbdar-uoH. Haxoxaenue cepbl
U e€ coelMHEHUH B mpupoje. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE TOKIH, 3arps3HEHUE BO3/1yXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

O6mras xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENEHW OKHUCICHHUA. A30T, paclpocTpaHEHHE B
npupoje, Gpusnueckne U XUMHIECKUe cBolicTBa. KpyroBopoT azorta B mpupo/e.
AmMuak, ero pu3uvecKre 1 XUMUIECKUE CBOMCTBA, MOJYICHHUE U TPUMEHEHHE.
Comu aMMoHMS, WX (U3MYECKHME W XUMHYECKHE CBOWCTBA, MPUMEHEHHE.
KadectBeHHas peakiusi Ha UOHBI aMMOHUS. A30THasl KHCIJIOTa, €€ MOIy4YeHue,
¢usnyeckue M XUMHUYECKHE CBOMCTBa (OOIIME Kak MpeACTaBUTENS Kiacca
KUCIIOT U crnenuduueckue). VcrnonabzoBaHue HUTPATOB M COJIEH aMMOHHS B
KauyeCcTBE MHUHEPAIbHBIX yI0OpeHHil. XUMHUeCKOoe 3arps3HEeHHEe OKpY’Karolen
Cpelbl COeAMHEHUSIMU a30Ta (KUCIOTHbBIE JT0KIM, 3arpsi3HEHNE BO3/yXa, MOYBBI



u BogoémoB). docdop, amnorponHbie Moaudukauu hochopa, puzndeckue u
xumudeckue cBoiictBa. Oxcunm dochopa (V) m  dochopHas xkucmnora,
du3nyueckre U XMMUYECKUEe CBOMCTBA, noxydyeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUI.

O6mass  xapaktepuctuka oaneMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIC CTENEHU OKUCIEHUA. YTJIEpO, aUIOTPOIHbIE
MoauUKAIMK, PacIpOCTpaHEHUE B MPHUPOJES, (PU3NUECKHE W XHUMHYCCKUE
cBoiictBa. Ancopoumsi. KpyroBoport yriepona B mpupoae. OKCuisl yriaepoja,
X (U3NUECKHEe W XUMHUYECKHE CBOWCTBA, NEHCTBHE HA XUBBIE OpPTaHU3MBEI,
MOJIYYCHHE U MPUMEHEHHE. DKOJIOTUUECKHUE MPOOJIEMbI, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rio0ambHOTO NOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YrompHas kuciora u €€ coiaM, UX (U3MYECKHE M XUMHUYECKUE
CBOMCTBa, MOJy4yeHUE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnons3oBaHue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHauanibHble TOHSTHUST 00 OpPraHMYECKUX BEHIECTBaX Kak o
COCIMHEHUSX YIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJIEH, 3TAHOJ, TJIULEPHH,
yKCycHasi KucioTa). [lpupomHple HCTOYHHMKH  YTIEBOAOPOAOB  (yroib,
PUPOAHBIN ra3, HeTh), TPOIYKTHI UX MepPepadoTKu (OEH3UH), UX POJIb B OBITY
U TpOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYEeCKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yriaeBoJiax — U UX POJIM B KU3HU 4YesIOBeKa. MarepuaibHOE €TUHCTBO
OpTraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUH.

KpemHuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJIYyYEHHE U
npuMmenenue. CoenuHeHus: KpemHusi B npupoje. OOmue mnpencraBieHus 00
okcuze kpemuus (IV) u kpemuueBoii kuciore. CHIMKAThI, UX UCIIOJIb30BAHUE B
OBITY, B IPOMBIIIJICHHOCTH. BaxkHeire cTponTebHbIe MaTepHalIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, kKee300eToH. [IpobiemMbr 6€30macHOTO UCTIOIb30BAHUS
CTPOUTENIHLHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuyeckuii IKCnRepuMeHm

U3ydeHue O0Opa3lloB HEOPraHWYECKUX BEIECTB, CBOWCTB COJISTHOU
KHUCJIOTHI, POBEJICHUE KAaU€CTBEHHBIX PEAKIIMM Ha XJIOPHUI-UOHBI U HAOJIOICHHE
MIPU3HAKOB UX MPOTEKAHMUSI, OTBITHI, OTPAKAIOIINE (PU3HMUECKUE U XUMHUYECCKUE
CBOWCTBAa TaJOr€HOB M WX COCIMHEHUN (BO3MOXHO HCIOJIb30BAHHE
BUICOMATEPUATIOB), O3HAKOMJIEHHE C 00pas3lamMu XJIOPHUIOB (TaJOTCHUIIOB),
O3HAKOMJIEHHE C oOpasmamMu cepbl U €€ COeaUHEHUsMHU (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPHUANIOB), HAONIOJEHHE TMpolecca OOyIrJIMBaHUS



caxapa IOJ JEUCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHCIIOTBI, H3Y4YEHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTHI, MPOBEIACHUE
KaueCTBEHHOM peakuud Ha CcynbpaT-uoH ¢ HaONMIOJIeHHe Mpu3HaKa e¢&
IPOTEKaHMs, 03HaKOMJIEHHE ¢ (PU3NYECKMMH CBOMCTBaMHU a30Ta, hochopa u ux
COCIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), 0Opa3lamMu
a30THBIX U QPOCPOPHBIX yIO0OpEHHUA, TOJIydeHHe, cCOOUpaHne, paclio3HaBaHUE U
W3y4YCHUE CBOWCTB AMMHAKA, NPOBEICHUE KAYECTBEHHBIX PEAKIHMN HA HOH
aMmMoHUST W ¢ochaT-WOH U U3yYEHHWE TPHU3HAKOB HMX IPOTCKAHUS,
B3aUMO/ICHCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbIO (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), H3YYEHUE MOJCNICH KPUCTALTUYECKUX
pem€Tok anMasza, rpaduta, (QymiepeHa, O3HaAKOMJICHHE C IPOILECCOM
a7copOIIMM PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIJIEM U yCTPONCTBOM
IpOTHBOrasa, IMoJy4dyeHue, COOMpaHHe, paclo3HaBaHUE M H3YYCHUE CBOWCTB
VIJIEKUCIIOTO Ta3a, MPOBEICHHE KAYECTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAT-HOHbl W W3YyYECHUE MPU3HAKOB HUX TMPOTECKAHHS, O3HAKOMIIEHUE C
NPOAYKIIMEN CUIIMKATHOW MPOMBIIIJICHHOCTH, PEIICHUE KCHEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxHele HEMETAIUTBI U UX COCTMHEHUS.

MeTtajuibl 4 MX COCAMHEHMS

OOmrast xapakTEepUCTHKAa XHMHUYECKHUX JJIEMEHTOB — METAJUIOB Ha
OCHOBAaHUWU UX IOJ0XKEHU B [lepronueckon cucteMme XUMUUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHusi aroMoB. CtpoeHue MeTtamuioB. Merauueckas
CBSI3b M METAJUIMYECKAsA KPUCTALINYECKAS PEHIETKA. DIEKTPOXUMUYECKUN Pl
HalpsHKEHUM MeTaioB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mue cnocoObl ToOJIydeHUs MeTauioB. [loHsATHE O KOPpPO3UM METaJUIOB,
OCHOBHBIE€ CITOCOOBI 3alUThl WX OT Kopposuu. CruiaBbl (CTasib, YYTYH,
TIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[llemounble  MeTauibl: MoJio)keHWEe B lleproamueckond  cucrteme
XxuMuueckux anemMeHToB [[. . MeHnneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B mpupojsie. Puznueckue M XUMHUYECKHE CBOMCTBA (HAa TpUMEpe HATpUS U
kamust). Okcuabl U THAPOKCUABI HATpUs W Kanus. [IpuMeHeHHue MIeTOYHbIX
METAIJIOB U UX COCIUHCHHUM.

[[lenoyHO3€eMENbHBIE METAJUIBI MAarHui W KAJIbLUUW: IIOJIOKEHHUE B
[lepuoanueckort cucrteme xumudeckux osnemeHtoB JI. WM. Mennaeneesa,
CTPOEHHUE HMX ATOMOB, HAXOXJICHUE B mNpupoje. Ouznueckne U XUMUUYECKHE
CBOMCTBa MarHus W Kajbliusa. BakHeWline coeauHEHUs Kajablus (OKCHU],
TUAPOKCU/, coJn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHEHUSI.



AmomuHni: nosiokeHue B llepuonnueckon cucreMe XMMHYECKHX
anemeHToB JI. 1. MenaeneeBa, CTpO€HHME aTOMa, HAXOXKJICHUE B MPUPOJIE.
duznyueckre U XUMHUYECKHE CBOMCTBA amtoMUHUS. AMGMOTEpHBIE CBOWCTBA
OKCH/JIa U TUAPOKCUIA ATFOMUHUSL.

Keneso: nonmoxenue B [lepnoanveckor CUCTEME XUMUYECKHUX AJIIEMEHTOB
J. . MengeneeBa, CTpoeHUE aToMa, HaXOXJIcHuEe B npuponac. Ouznueckue u
XUMUYECKUE CBOMCTBA xene3a. Okcuapl, rujipokcuabl u conu xenesa (1) u
xenesa (III), ux cocta, CBOMCTBA U MOTYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C O00Opa3llaMud METaNIOB U CIUIABOB, UX (DU3UUECKUMU
CBOMCTBaMM, U3Y4YEHUE pE3yJbTaTOB KOPPO3UH METAJIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHAA
KalbllUg U HATpHUs C BOJOH (BO3MOXKHO HCIIOJIb30BAaHUE BUEOMATEPUATIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOM BOJIBI, MPOLIECCA TOPEHUS KENE3a B KUCIOPOAE
(BO3BMOXKHO HCIIOJB30BaHWE BHUACOMATEPUATIOB), MPU3HAKOB MPOTECKAHUS
KaueCTBEHHBIX PEaKIMil HA MOHBI: MAarHUs, KaJbIUs, aTFOMUHUS, [IMHKA, )Kee3a
(II) m xeneza (III), memu (II), HaOmofeHHME W OMUCAHUE MPOIECCOB
OKpalllUBaHUsl IUJJAaMEHU HWOHAMHU HATpHsl, Kajdusi W Kaublus (BO3MOKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HCCIEIOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMUHUS U TUAPOKCUIA LUHKA, PEIICHUE AKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHeulle MeTasibl U UX COETUHEHUSD.

XHUMHUS M OKPY:KaOLIas cpeaa

BemecTBa n Marepranbl B OBCEIHEBHOM JKM3HU 4enoBeka. be3zomacHoe
WCTIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakiuil B ObITy. [lepBas momoipb npu
XUMUYECKUX 0KOrax U OTPaBIICHUSIX.

XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIel cpeabl (MpeeabHast JoMyCcTUMas
KOHILIeHTpausi BemiectB, painee — I[IJIK). Ponp Xxumum B pelnieHuu
AKOJIOTHYECKUX MTPOOJIEM.

Xumuueckuii IKCnepumenm:

U3ydeHue o0pa3iioB MaTEPUaIOB (CTEKIIO, CTUIABbI METAJIIOB, MOJUMEPHbIC
MaTepHabl).

Mescnpeomemmnuie ceazu

Peanuzanust MexnpeaMETHBIX CBS3€l MpU U3yYEHUU XUMHUU B 9 Kiacce
OCYIIIECTBIISIETCS. YEepe3 WCIOJIb30BAaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHH, SBISIONUXCS CHUCTEMHBIMU JUISI OTHEJIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKJIA.



OO01ue ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAYYHBIN (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHaIM3, CHUHTE3, KiIaccu(UKalMs, TNEePUOTUIHOCTh, HAOIIOIACHHE,
OKCIIEPUMEHT, MOJICIIMPOBaHHUE, M3MEPEHHE, MOJCIb, SBIICHHUE, MAPHUKOBBIMA
3¢ eKT, TEXHOIOTHS, MAaTEPHUAIIHI.

®dwusuka: Marepus, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHI,
U30TOIbI, PATUOAKTHBHOCTh, MOJICKYJa, AJIEKTPUUCCKUIN 3apss, MPOBOIHHKH,
MOJTYITPOBOJHUKH, IUAJICKTPUKH, (DOTODIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe  COCTOSIHME  BEIIeCTBa, ra3, pacTBOpP, PacTBOPHUMOCTD,
KpUCTAJNTMYECKasi pemérka, CIUIaBbl, (U3NYECKUE BEIUYHMHBI, €IUHUIIBI
U3MEPEHMSI, KOCMUYECKOE MTPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COJHIIE.

buonorust: porocunres, npixanue, Ouocdepa, IKOCUCTEMA, MUHEPATILHBIE
yI10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocepa, ruapocdepa, MHUHEpalbl, TOPHbIE HOPOJBI,
MOJIE3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJIHBIC PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yabTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
00pa30BaHUsl JOCTUTAKOTCA B XOA€ OOY4YEHHS XMMHH B €IMHCTBE Y4EOHOU U
BOCIIUTATEIbHOW  JIEATEIbHOCTH B  COOTBETCTBUM C  TPaJUIMOHHBIMU
POCCUMCKUMHU COITMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSMH,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMAaMH MOBEJICHUS U CIIOCOOCTBYIOT
IpoleccaM CaMOIO3HAHMSI, CAMOPA3BUTHSL U COLIMATIU3aLUU 00yUYatOIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYaroUIUXCs
PYKOBOJICTBOBATbCSl CUCTEMOM TO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAluil |
pacCUIMPEHHE ONBITA EATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) NaTpHOTHYECKOT0 BOCTIMTAHMSA

LHEHHOCTHOIO  OTHOWIEHUS K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY W HAy4YHOMY HACJIEIUIO, TOHUMAHUS 3HAYEHUS XUMHUYECKOU
HayKH B KU3HU COBPEMEHHOr0 O0ILECTBa, CHOCOOHOCTH BIAAETh JOCTOBEPHOM
uHpopmManuen O MNepeloBbIX JOCTHKEHUSX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUMHTEPECOBAHHOCTM B HAy4HBIX 3HAHHUIX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpa’kIaHCKOT0 BOCTIMTAHUS:

OPENCTABICHNUS O COLMAIbHBIX HOPMAX M IpaBUaX MEKIMYHOCTHBIX
OTHOLIEHUHA B  KOJUIEKTUBE, KOMMYHHUKaTUBHOM  KOMIIETEHTHOCTH B
OOUIECTBEHHO I0JIE3HOM, y4eOHOUCCIEeI0BATEIbCKOM, TBOPUYECKOM M APYTrux
BUJIAX JESITEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIE€ATEIbHOCTH
TP BBITIOJIHEHUH YYEOHBIX, TO3HABATENbHBIX 33/a4, BBIMOJIHEHUN XUMUYECKHUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Yy4EeOHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIIOHMMAHWI0O M  B3aUMOINOMOIIM B  Mpolecce ATOM  y4eOHOM
NEeATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEIECHHE M IOCTYIKH CBOUX
TOBapHILEH ¢ MO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEACTBUAN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHUPOBO33pPEHYECKUE MPECTABICHUS O BEIIECTBE U XUMUYECKON pEaKIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABIIAIOIINE
OCHOBY JIsl TOHUMAaHUS CYIIIHOCTH HAy4YHOW KapTUHBI MUPA, IPECTaBIECHUs 00



OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTUS NPUPOABI, B3AMMOCBS3SIX YEIOBEKa C
MPUPOJHOM CPEJIOH, O POJIM XMMHUH B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

MO03HABATENIbHBIE MOTHBBI, HAIlPaBJICHHbIC HA MOJYYCHHE HOBBIX 3HAHUU
N0 XHMHH, HEOOXOoJuMble IJisi OOBSICHEHUS HAOII0aeMbIX TIPOLIECCOB U
SBJICHUM, MO3HABAaTEeNbHOW, MH(POPMAIIMOHHON M YUTATEIbCKOM KYJIbTYpbI, B
TOM YHCII€ HaBBIKOB CaMOCTOATENbHON padoThl € Y4YEOHBIMH TEKCTaMH,
CIOPAaBOYHOM  JINTEPATypoOil, JOCTYIHBIMH TEXHHYECKUMH  CpPEACTBaAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOYYEHUIO U TO3HAHUIO, JII00O3HATEIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CcaMO00pa30BaHUIO, IPOEKTHOM U  HUCCIEN0BATEIbCKON
JESITeIbBHOCTH, K OCO3HAaHHOMY BBIOOpY HANpPaBICHHOCTU U YPOBHS 00Y4YEeHUS B
JladbHEHIIIEM;

4) hopMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE LIEHHOCTU >KU3HU, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
310pOBbIO, YCTAHOBKU Ha 3J0POBBII 00pa3 >KM3HU, OCO3HAHUE MOCIEICTBUI U
HEMPUATUE BPEIHBIX NpHUBBIYEK (YNOTpeOJEHUs alIKoroyisg, HapKOTHKOB,
KypeHHus), HEOOXOAUMOCTH  COOJIIOJIEHHUS MpaBUi  OE30MACHOCTH  MpH
oOpaInieHu ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M peajibHOM JKU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTHUYECKOMY HM3y4YEHHUIO Mpodeccuil U Tpyaa pazIuvyHOro
poJia, YBaXKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM NEATEIbHOCTH, B TOM UHCIIE
Ha OCHOBE NPUMEHEHUS! MPEIMETHBIX 3HAHMM MO XWMHUU, OCO3HAHHBIA BHIOOD
WHJIUBUyAIbHOM  TPAEGKTOPUM TPOJOJDKEHHs 00pa3oBaHHMs C  y4ETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMHUU, OOILIECTBEHHBIX NHTEPECOB U
NOTpeOHOCTEH, ycmemHod NpodecCHOHaTbHON MEATeTbHOCTH U Pa3BUTHS
HEOOXOUMBIX YMEHHH, TOTOBHOCTH aJalTUPOBATHCA B MpodecCHOHATHHOM
cpexne;

6) 3K0JI0rM4ecKOr0 BOCIIUTAHUSI:

AKOJIOTUYECKU LEIeCO00pa3HOE OTHOILIEHHWE K MPHUPOAE KaK HMCTOUHHUKY
KU3HU Ha 3emile, OCHOBE €€ CYyIlIeCTBOBaHUS, TOHUMAHUE 1IEHHOCTH 3J0POBOTO
u Oe3omacHOro obpasza »KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(Gu3nYeCKOMyY U MCUXHUYECKOMY 370POBBIO, OCO3HAHUE LEHHOCTU COOJIIOICHUS
npaBusl 0€30MIaCHOTO TOBEIEHUs Mpu paboTe ¢ BEIIeCTBaMHU, a TaKXKe B
CUTYyalUsX, YTPOXKAIOIINUX 310POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MTOJTy4aeMble MIPU U3YYECHUU XUMUH, IS
pelIeHusl 3aJlay, CBSI3aHHBIX C OKpYXalolled MPUPOJHON cpenoit, s



MOBBIICHUS] yPOBHS JKOJOTHYECKON KYJIbTYphl, OCO3HAHHUS TJ00aJbHOTO
XapakTepa HSKOJIOTMYECKHX MpOOJeM M MyTed WX PEIICHHs TOCPEICTBOM
METOJIOB XMMUH, KOJIOTHUUECKOTO MBIIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM
B IT0O3HABATEJIbHON, KOMMYHUKATUBHOW U COIIMAIIbHON MTPaKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeAaMETHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHUST OOIICHAYYHBIC TOHATHS (3aKOH, TEOpPHs,
MPUHIUI, THUMNOTe3a, (akT, CHCTeMa, MPOIECC, IKCIEPUMEHT | ApYyToe.),
KOTOpPBIE HCIIOJB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX TpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 HJTUX TNPEeIMETOB  (HOPMHUPOBATH
IPE/ICTAaBIICHHE O MEJOCTHOW HAy4YHOW KapTUHE MHpa, U YHUBEpPCaJIbHBIC
yueOHble NeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpbIE oO0ecneunBaloT (GOPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSTEIbHOMY
IJJAHUPOBAHMIO M OCYIICCTBICHUIO YI€OHOU eITETHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS

Ba3oBble jiornyeckue aeiicTBUA:

YMEHUS HCIIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS MPU OCBOCHUHU
3HAHUI: PaCKPHIBATh CMBICT XUMHUYECKUX TMOHATHH (BBIICIATH UX XapaKTEPHbIS
IPU3HAKH, YCTAaHABJIUBATH B3AaUMOCBSI3h C IPYTUMHU MMOHATUSIMH ), HCTIOJIb30BATh
MOHATHS JJ11 O0BSICHEHUS OT/ACIIbHBIX (PAaKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KPUTEPUHM I KJIacCU(UKAIMU XHMHUYCCKHUX BEIICCTB W XUMHUYCCKUX
peaKIuii, yCTaHABIMBATh MPUIMHHO-CIICACTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, NEAyKTHUBHEIC,
10 aHAJIOTHH ), JICIATh BHIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHSTh B TMPOIECCE IMO3HAHUS TMOHATUA (TIPEIMETHhIE H
METaIpeIMETHbIC), CUMBOJIMUYECKUE (3HAKOBBIC) MOJENH, HCIIOJIb3yeMbIe B
XUMUH, TpPeoOpa3oBbIBaTh IMIUPOKO TMPUMEHSEMbIE B XHMHH MOJICIIbHbBIE
IIPEICTABIICHUS — XUMUYECKHI 3HAK (CHMBOJI AJIEMEHTA), XUMHUYecKast popMyria
¥ ypaBHCHUE XUMHUYCCKON pEaKIMKM — MPH PEIICHHH Y4eOHO-TT03HABATEIIHHBIX
3amady, ¢ y4€TOM OTUX MOJCIBHBIX  TIPEJICTABICHUW  BBIABIATH U
XapaKTepHU30BaTh CYIIECTBCHHBIC IPU3HAKKM HM3y4aeMbIX OOBEKTOB —
XUMUYECKUX  BEIIECTB M  XUMHYECKHX  PEaKIUW, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIC CBS3M W TMPOTUBOPEUUS B
M3Yy4aeMBbIX MPOIIECCaX U SBICHUSX.

ba3oBble ucciaenoBarebCcKue 1eiCTBUA:



YMEHHUE HCII0Ib30BaTh MMOCTABJIEHHBIE BONPOCHl B KAUECTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKE€ B KAa4ECTBE OCHOBBI ISl (DOPMUPOBAHUS THUIIOTE3BI IO
IIPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUMN;

IpUOOpETEHNE OMbITa MO IUIAHWPOBAHMIO, OPTaHU3ALMU U IPOBEICHUIO
YUYEHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOMI0JaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIBHO NPOTHO3UPOBATh €T0 pe3ynbTar, GOopMyIUpoBaTh 0000IIEHUS
Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOIO OIbITA, UCCIEIO0BAHUS, COCTABIISTH
OTY€T 0 MpoAeTaHHON padoTe.

Pabora ¢ uHpopmanueii:

YMEHHE BBIOMpATh, aHAJIM3UPOBAThb U HMHTEPHPETUPOBATH HH(GOPMALIUIO
pa3aMuYHBIX BUAOB M (OPM MPEACTABICHUS, IOIY4aeMyl0 M3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOIO COJIEpKaHus,
CIpaBOYHbIE TMOcoOus, pecypchl IHTepHeTa), KpPUTUYECKHM OLIEHUBATh
MPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO HH(POPMALIHIO;

yYMEHUE NPUMEHSTh Pa3IMYHbIe METO/bI U 3aIPOCHI IPH MOUCKE U 0TOOpE
MH(OpMAMK U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJIMMBIX JJIsi BBIOJTHEHUS
y4eOHBIX U MMO3HABATENbHBIX 33124 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OIIbITA
B 00JIaCTH HCIIOJIb30BAHUS HH(DOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIAJICHHE KYJbTYpOW aKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANIbHYIO (OpPMY MpeACTaBICHUS
nH(pOpMaMU U WUIIOCTPUPOBATH pELIAEMbIe 3aJa4l HECIOXHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHUE HCIONb30BaTh W aHAJIM3MpPOBAaTh B Mpouecce ydyeOHOH U
HCCIIEI0OBATENbCKOMN NEATEIIBHOCTH uH(popmanuio 0 BIISTHUU
IPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SIIICTBA W TPAHCIOPTAa HA COCTOSIHHE
OKPYIKAIOIIEH NPUPOIHOU CPEBI.

KoMMyHMKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

yMEHUsl 3a7aBaTh BOMPOCHI (B XojA€ Auanora u (MiaM) AUCKYCCHH) IO
CYLIECTBY 0OCYyKIaeMoil TeMbl, (OpPMYIUPOBATH CBOM  NPEAJIOKECHUS
OTHOCHUTEJIBHO BBIIOJIHEHUS MPEJIOKEHHOH 3a1a4H;

YMEHUSl TNPEACTaBIATh TMOJY4YEHHBbIE pe3yJjbTaThl MO3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTax; JejaTh IPE3EHTALNIO
pe3yJbTaTOB  BBIMOJIHEHUS XWMHUYECKOTO 3KCIepUMEHTa (J1abopaTopHOro
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIECTB, YU€OHOTO
MIPOEKTA);



YMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIIbHOM W  HWCCIEAOBATEIIbCKOW  JEATEIbHOCTH MPU  PELUICHUU
BO3ZHUKAIOIIUX MPOOJEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COTIACOBAHUS
no3unuii  (oOCyxJeHus, OOMEH MHEHHSIMH, «MO3TOBbIE€  IITYPMBI»,
KOOpAWHAIMSA COBMECTHBIX IEHCTBHM, OMNpPENEIICHHE KPUTEPUEB IO OLIEHKE
KaueCcTBAa BBITTOJIHEHHON PabOThI U IPYTHE).

PeryasiTuBHBIC YHHBEpPCAJIbHbIE YUeOHbIC 1CCTBUS:

YMEHHUE CaMOCTOSITEIbHO ONPEAEHATh LENU AEATEIbHOCTH, TIaHUPOBATD,
OCYILIECTBIISATh, KOHTPOJUPOBATH U MPU HEOOXOJUMOCTU KOPPEKTUPOBATH CBOIO
JesITeIbHOCTD, BRIOUpATh Hanbosiee 3PheKTUBHBIE CIIOCOOBI peIIeHUsT YIECOHBIX
Y TO03HABATEJIBHBIX 3a/1a4, CAMOCTOSITEIBHO COCTAaBJIATh WM KOPPEKTUPOBATH
IIPEIJIOKEHHBIA QJITOPUTM JEUCTBUU NPHU BBINOJHEHUN 33JaHUN C YYETOM
MOJIYYECHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHHBATh COOTBETCTBUE MOJIYUYEHHOTO PE3yJIbTaTa 3asiBIICHHON LIE€JIH, YMEHUE
WCMOJIb30BaTh M AHAIMU3UPOBATH KOHTEKCTHI, IpPEIJaracMble B YCIOBHH
3alaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB MO OCBOCHHUIO 00s3aTEIBHOTO
coJiepKaHMs, YCTAHOBJIEHHOTO JaHHOU (enepasibHON pabouel mporpammoi,
BBIJICJISIIOT: OCBOCHHBIC O0YUYaIOIMUMHKCS HAy4YHbIC 3HAHUS, YMEHHUS U CIIOCOObI
nedcTBul, creuuduyeckue Uil TpeAMETHOM 001acTH  «XUMHS», BUIBI
NEATEIbHOCTH 1O TMOJY4YEHHUID HOBOIO 3HAHUS, €ro HWHTEPHpPETaLNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

K xoniy oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

e PacCKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKUX MOHATUM: aTOM, MOJIEKYJIa,
XMMHUYECKUM 3JIEMEHT, IPOCTOE BELIECTBO, CI0KHOE BEILIECTBO, CMECH
(omHOpOAHAS U HEOJTHOPOJIHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs
U MOJIEKYJIApHAasi Macca, KOJIMYECTBO BENIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBasi JOJid XUMHYECKOTO »JJEMEHTa B COCIUHECHUH,
MOJISIPHBIN 00BEM, OKCH/]I, KHCJIOTA, OCHOBAHME, COJIb,
3JIEKTPOOTPHULIATEIIBHOCTD, CTEIIEHb OKHUCIICHUS, XUMUYECKasl PeaKkuusl,
KJaccu(uKanus peakiuii: peakiiuy COSTUHEHUS, PEaKIIUN Pa3I0KECHHUSI,
peakiMy 3aMeleHus, peakiuu OOMeHa, 9K30- M DHJIOTEPMHUUYECKHUE
peaKkimu, TEIUIOBOM 3P (HEKT peakiuu, PO aToMa, JIEKTPOHHBIN CIIOH
aTomMa, aToMHas opOuTanb, paguyc aToma, XHUMHYEcKas CBS3b,



MOJsIpHAsE W HEMOJsIpHAas KOBAJICHTHAasi CBs3b, MOHHAS CBS3b, HWOH,
KaTHOH, aHWOH, pPacTBOpP, MaccoBas J0Js BellecTBa (IPOLEHTHas
KOHIIEHTpAIMsl) B pacTBOPE;

WJUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX IMOHATHH H
IPUMEHSTH 3TH OHATHUSA IPY ONMCAHUM BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XHMMHUYECKYIO CHMBOJIMKY JJI COCTaBJICHHS (Qopmyl
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIU;

OTpeNeNsITh  BAJICHTHOCTh aTOMOB  3JIEMEHTOB B  OWHApHBIX
COCMHEHUSX, CTEMEeHb OKHUCJIEHUS DJIEMEHTOB B  OWHApPHBIX
COCAMHEHUAX, MPUHAJIC)KHOCTh BEIIECTB K OINPEAEIEHHOMY Kiaccy
COCIMHEHUI MO (QopMysiaM, BUJ XUMHYECKOW CBs3M (KOBaJEHTHas U
MOHHAs) B HEOPTAaHUUECKUX COCANHEHUSX;

packpeiBath cMmbica llepuomnueckoro 3axkona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHUX AJIEMEHTOB OT UX MoJioxkeHus B [lepuonanueckoii cucreme,
3aKOHOB COXPAHEHUsl MacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOraapo;

OMKCHIBATh M XapaKTepu3oBaTh TaOiuuHytlo (opmy [lepuomnueckoi
CUCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3iu4aTh TIOHITUS «IJIaBHAs
noarpymmna (A-rpynma)» u «nodounas noarpynna (b-rpymnma)y», masbie
1 OoJbllIM€ MEPUOAbl, COOTHOCUTh 0003HAUYECHUS, KOTOPbIE UMEIOTCS B
tabnuue «llepuomuueckas cucrema xumuyeckux syemeHToB JI. .
MenpneneeBay € YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAl  sapa, oOIIee YHCIIOo
AIEKTPOHOB U PacHpeAesIeHUE UX MO JIEKTPOHHBIM CIIOSIM);
KIacCu(UIIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIECTBA, XUMUYECKUE PEaKINH (TI0 YUCITY M COCTaBy YYaCTBYIOIIUX B
pEeaKIMK BEIIECTB, [0 TEIIOBOMY 3(PdeKTy);

XapaKTepru30BaTh (OMUCHIBATh) OOIME XUMUUECKHUE CBOMCTBA BEIIECTB
pa3IMUHBIX  KJAcCOB,  MOATBEpXJas  ONUCAHWE  MpPUMEPaMU
MOJICKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCHMOCTHM OT UX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MPEBPAILCHUN B pa3IUYHBIX YCIOBUSAX;

BBIYUCIISAITH OTHOCHUTENIBHYI0 MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOTO »3JieMeHTa 1o Qopmyiie



K

COCMHEHHUS, MAacCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, MIPOBOJIUTH
pPacy€Thl IO YPABHEHUIO XUMHUYECKOM PEaKIIN;

IPUMEHSTh OCHOBHBIE ONEPAMU MBICIUTENBHON NESITEIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, OO0OOIIeHHE, CHUCTEeMAaTU3aIHIo,
KJIacCU(UKAIMIO, BBISBICHUE MPUUYMHHO-CIEICTBEHHBIX CBSI3ed — IS
U3YYEHHUS] CBOWMCTB BELIECTB M XMMHUYECKHX pPEaKLHM, €CTECTBEHHO-
HAay4YHBICE  METOABl  TIO3HAHWS —  HAONIOJCHWE, W3MEPCHHE,
MOJICTUPOBAHUE, FKCIEPUMEHT (peaibHBIN U MBICIICHHBIN);

CIEIOBATh TMpPABWJIAM  IIOJB30BAHUS XHMHUYECKOM MOCYIOW U
nabopaToOpHbIM 000PYJIOBAaHMEM, a TaKKe MpaBWIaM OOpalleHUus C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU [0 BBHIIOJIHEHUIO
1a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHIO M COOMPAHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB C  OMNPEACIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATH U MPOBOJUTH XUMHUYECKUE HKCIEPUMEHTHI 10
pacro3HaBaHWIO PACTBOPOB IIEJIOYEH U KHUCIOT C€ T[OMOIIbIO
WHJIUKATOPOB (JJakMyc, peHondTaaenH, METUIOPaHK U APyTrHUe).

KOHIly oOyueHus B 9 KJjiacce TMpeJMETHbIC PE3yJbTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHA: XUMUYECKUUN
AJIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH, aHHOH, MPOCTOE BEUIECTBO,
CJIOKHOE BEIlIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHCJICHHS, XMMHMUYECKas peakiusi, XUMHUYEeCKas CBsA3b, TEIIOBOM
3 dekT peakuu, MOJIb, MOJSPHBIA O0BEM, PacCTBOP, DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTAYECKAsT TUCCOLMAIINS, PEAKIIUA HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOoOpaTUMBbIE PEAKIIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHUCJIHUTENIb, BOCCTAHOBHUTENb, OKHUCIEHWE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM(OTepHOCTb, XUMHUUYECKass CBI3b (KOBaJEHTHAas,
WOHHAs, MeTaJUIMYecKas), KpUCTAUIMUecKass pemeérKa, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOW peakiuu, TMpeaciabHO
nonycrtumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHITUH U
MPUMEHSThH 3TU NOHATHUS MPU OMUCAHUU BEILIECTB U UX MPEBPALICHUN;
WCIIOJIB30BaTh XUMHYECKYI0) CHMBOJIMKY IS COCTaBJICHHS (Qopmyl
BELIECTB U YPABHEHUM XUMUUYECKHUX PEaKLIUi;



ONpENENsATh BAJICHTHOCTh M  CTENEHb OKHUCJIEHUS XUMHUYECKHX
AJIEMEHTOB B COEIMHEHHUSX Pa3IMYHOTO COCTaBa, MNPUHAJIEKHOCTD
BEIIECTB K OINpPEACIEHHOMY KJIacCy COeAuHEHUN mo dopmysam, BH]
XUMUYECKON CBsA3M (KOBaJCHTHas, WOHHAs, MeETaJUIM4YecKas) B
HEOPTraHUYECKUX COCTUHEHUSX, 3apsil MOHA MO XUMHUYECKON GopMmyiie,
XapakTep cpeApl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCIUHEHHIA,
THUIl KPUCTAJUIMYECKOU PEIIETKM KOHKPETHOTO BELIECTBA;

packpeiBath cMmbich [lepuogumueckoro 3akona [[. WM. Menpeneera u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: ONHUCHhIBaTh W XapaKTEpU30BaTh
Tabnnunyto Gopmy [lepuoanueckoil cucTeMbl XUMUYECKUX JIEMEHTOB:
pasznuyaTh MOHATUS «IJaBHas moarpynna (A-rpynma)» u «moOodHas
noarpynna (b-rpynma)», manble U OOJdbIINE MEPUOJIbI, COOTHOCUTH
0003HAYEHHUSA, KOTOpbIE HMEIOTCS B NEPUOAMYECKON Tabmuue, ¢
YUCJIOBBIMU ~ XapaKTEPUCTUKAMH CTPOEHHS AaTOMOB XHMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsj sjapa, oOIIee YHUCIO JJICKTPOHOB U
pacrpenieyieHe UX M0 JJICKTPOHHBIM CJI0sIM), OOBSICHSATH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U X COCAMHEHUN B
npenenax MajlblX NEPHOJOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;

KJacCU(PUIMPOBATh ~ XUMHUYECKHME  DJIEMEHTbl,  HEOPraHUYECKUE
BEILIECTBA, XUMUYECKHUE PeaKIUu (110 YUCITYy U COCTaBY YYaCTBYIOLIUX B
peaklMK BEUIECTB, MO TEIJIOBOMY 3(PQEKTy, M0 M3MEHEHUIO CTENEHEM
OKHUCJICHUS] XUMUYECKUX 3JIEMEHTOB);

XapaKTepHU30BaTh (OMUCHIBATH) OOUIUE U CIEHUPUUECKUE XUMUUYECKUE
CBOMCTBAa NPOCTBIX M CIIOKHBIX BEIIECTB, INOATBEP)KIAs OIHUCAHUE
OPUMEPAMH MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHHMI COOTBETCTBYHOLIUX
XAMUYECKHUX PEAKIIUM;

COCTABJISITh YPABHEHUS DJIEKTPOJUTUYECKOM JHUCCOLMALMU KHUCIOT,
LIEJI0YEeN W COJIEM, IOJIHBIE U COKpAIIEHHBIC YPaBHEHUs PEAKLUN
MOHHOTO  OOMEHa, YpaBHEHMsS  peakiuil,  MOATBEPKIAIOIINX
CYILIECTBOBAHME T'€HETUUYECKOM CBSI3M MEX]y BEIECTBAMU Pa3JIMYHBIX
KJIACCOB;

pPacKpbIBaTh CYUIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEaKUUi
MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuii;



MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHSI,
BO3MOYKHOCTH TPOTEKAHUS XMMHUYCCKHUX IPEBPAICHUN B Pa3IMUHBIX
YCIIOBUSIX;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOTO OJJIEeMEHTa 1o QopMyiie
COCIUHEHMS, MacCOBYIO JIOJIIO BEIIECTBA B pPacTBOPE, MPOBOIUTH
pacuéThl 10 YPaBHEHUIO XUMHUYECKOHN PEaKIny;

coOnrofaTh MpaBuUja TMOJB30BAaHUSA  XUMHUYECKOW TMOCYIO0M U
nabopaTOpHBIM 000pYyIOBaHWEM, a TakKXKe MpaBWia OOpAIIEHUS C
BEIICCTBAMH B COOTBETCTBHHM C HMHCTPYKIMSIMH I10 BBITIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OTIBITOB IO IOJIYYCHHIO W COOMPaHHUIO
ra3000pa3HbIX BEIISCTB (aAMMHAaKa M YTIECKUCIIOTO ra3a);

NPOBOJUTh pPEaKIMH, TOATBEPKIAIONINE KAueCTBEHHBIM COCTaB
pa3IMYHBIX BEIICCTB: pPACIO3HABATh ONBITHBIM MYTEM  XJIOPHI-,
Opomua-, wuomuna-, kapobonar-, ¢ocdar-, cumukar-, cyiubdar-,
THJIPOKCHJI-UOHBI, KATHOHBI aMMOHHS M HOHBI M3yYCHHBIX METAJLIOB,
MIPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAaHUICCKUX BEITCCTR;
NPUMEHATH OCHOBHBIC OTICpAIlUU MBICIIUTEIHHON JEATETbHOCTH —
aHajgM3 ®W CHHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTH3AIUIo,
BBISIBJICHHE TIPHYUHHO-CJICICTBEHHBIX CBSI3CH — ISl M3yUCHUS CBOWCTB
BCIICCTB M XUMHUYECKMX pEaKIMH, €CTECTBEHHO-HAYYHBIC METOIbI
MMO3HAaHUS — HaOIIOJICHWE, U3MEPECHHUE, MOJCINPOBAHUE, SKCIICPUMEHT
(peayIbHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

KoanuecTBo 4acoB

Ne DJlIeKTpoHHbIe (LM (ppoBbIE)
HaumeHnoBaHnue pa3aesioB 1 TEM IIPOrpamMmMmabl KOHTpOJIBHLIe HpaKaneCRne
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
11 XuMust — BakHast 00JIACTh €CTECTBO3HAHUS U 5 0 5 bubnuorexa [JOK
' MPAKTUYECKOU IeSITEILHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
1.2 B 15 1 0
CHIECTRA 1 XMMITCCKHE pearitin https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nea 2. Bakneiimme npeacTaBuTe/ Il HCOPraHHYECKHUX BelEeCTB
bu6mmorexa [IOK
2.1 B .K Nl 6 0 0
osayx. Kucnopox. Torsie 06 okcuax https://m.edsoo.ru/7f41837c
bu6mmorexa [IOK
2.2 B Nl 8 0 1
OAOPOA. LIOIUITHE © KHEIOTax 1 COIHX https://m.edsoo.ru/7f41837c
bu6mmorexa [IOK
2.3 Boga. P ! 5 1 1
ona. PactBopsl. [lonstue 06 ocHOBaHUSAX https://m.edsoo.ru/7fA1837¢
bu6mmoreka [JOK
24 O 7 11 1 1
CHOBHBIE KJIACChl HEOPTAHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢



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

Uroro mo pazneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoenune atoMmoB. XuUMHYeCKast
cBsI3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

Ilepnonnueckuit 3akoH u [lepnoanueckas
bubmuorexa [JOK

3.1 cUCTeMa XUMHUYeCcKux demMeHToB 1. U. 7 0 0 https://m.edsoo.ru/7f41837¢

MenneneeBa. CTpoeHne atoma

Xumudeckas cBsizb. OKHCIUTEILHO- bubmuorexa [JOK
3.2 8 2 0
BOCCTAaHOBUTEIIBHBIE PEAKLINU https://m.edso0.ru/7f41837c
bu6nmoreka [JOK
4 1
TOTO O pasAeiy > https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 0 0 bubmorexa HOK

https://m.edsoo0.ru/7f41837c¢

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 ) )



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

9 KVIACC

KoauuecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (POBbIe)
HaumeHnoBaHue pa3aesioB M TeM IPOrpaMMBbl KoHuTposbHuble IMpakTHyecKkue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoThbI

Pa3nea 1. BemecTBo U XMH4YecKkHe peakiun
11 [ToBTOpeHue u yrirydiieHre 3HaHUH OCHOBHBIX 5 1 0 bubnmnoreka [HOK

' pasenos Kypca 8 kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [IOK

' peakuuii https://m.edso0.ru/7f41a636
13 DNeKTpoNUTHYECKas AUCCOUAIHS. XUMUYECKHE 8 1 1 bubnuotexa [JOK

' pEeaKIMu B pacTBOpax https://m.eds00.ru/7f41a636

Hroro no pazneny 17

Pasznea 2. Hemeraabl 1 HX coeINHEHUS
21 OO1m1ast XxapaKTepUCTHKA XUMHUYECKUX AJIEMEHTOB 4 0 1 bu6muoreka [JOK

' VIIA-rpynmnsl. ["anorenst https://m.edso00.ru/7f41a636



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

59 OO01mmas XxapakTepruCTHKa XUMUIECKUX HIIEMEHTOB 6 bubmmoreka [JOK
' VIA-rpynnel. Cepa u €€ coeTMHEHUS https://m.edso00.ru/7f41a636
53 OO01as XxapakTepuCcTUKa XUMUYECKIX HJIEMEHTOB 7 bubnmnoreka [HOK
' VA-rpymsl. A30T, docdop 1 UX COeAUHEHUS https://m.edso0o.ru/7f41a636
OO01mas xapakTepruCcTHKa XUMUYECKUX HIIEMEHTOB
24 IVA-rpynnel. Yriaepoa u KpeMHUH U UX 8 bubmmorexa [IOK
' PYHHRL POR KD https://m.eds00.ru/7f41a636
COETMHEHUS
Wroro mo paszneny 25
Pasjnen 3. MeTaiibl U MX COeIMHEHUS
bubnunorexa LIOK
A I 4
3 Obuye cBoficTsa MeTanioR https://m.edso00.ru/7f41a636
but6mmorekxa [IOK
3.2 B 7 16
QKHEWUIITNE METAUTBI M UX COCTUHCHHS httos://m.edsoo.ru/7f41a636
Hroro mo pasneny 20

Paznean 4. Xumus 1 oOKpysKamomas cpeaa



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

but6mmoreka [IOK

4.1 BemecTBa u maTepuaisl B KU3HU YEIOBEKA 3 https:/m.edsoo.ru/7f41636
Hroro no pazaeny 3
PesepBHOE BpeMs 3 Eubmaorexa ITOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KoHnTpoJibHbIE IpakTuyeckue
n/n Bcero U3yUYEeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
IIpeamer xumuu. Ponp XuMuM B :KU3HU bubnuorexa [IOK
1 yenoBeka. Tera u BemecTsa 1 0 0 03.09.2025 https://m.edsoo.ru/ff0d210c
bu6mmorexa [IOK
2 [TousTHEe 0 METOAAX MO3HAHUSI B XUMUH 1 0 0 05.09.2025 httos://m.edsoo.ru/f0d227e
[TpakTueckas padorta Ne 1 «IIpaBuna
3 paboThl B 1a00OpaTOpUU U IPUEMBI 1 0 0 10.09.2025 bubnnoreka [JOK
oOpartieHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 YucTeie BelecTBa UI/I cmecu. CriocoObl 1 0 0 12.09.2025 bu6nmoreka [IOK
paszzeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpaxTiueckas paborta Ne 2 «Paznenenue BuG 10K
3 nOIHOTEeKA
5 cMmecei (HavanMepe OUHCTKH 1 0 0 17.09.2025 https://m.edsoo.ru/ff0d28c8
MOBaPEHHOM COJH)»
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJTBI 1 0 0 19.09.2025 https://m.edsoo.ru/ffod2a6e



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

XuMHYeCKUe JIEMEHTRI. 3HAKU

bu6mmoreka [IOK

7 24.09.2025

(CMMBOJIBI) XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
8 [IpocTeie U cOXKHBIC BELIECTBA 26.09.2025 httos://m.edsoo.ru/ff0d2a6e
bu6mmoreka [IOK

9 ATOMHO-MOJIEKYJISIPHOE YUYECHUE 01.10.2025 https://m.edsoo.ru/Ff0d2d50

3aKOH MOCTOSTHCTBA COCTaBa BEIICCTB. Eub 10K
noIMoTeKa

10 Xumudeckast popmyia. BaneHTHOCTb 03.10.2025 httos://m.edsoo.ru/ffod2eae
ATOMOB XHMHYECKUX JIEMCHTOB

1 OTHocUTeNbHAs aTOMHAs Macca. 08.10.2025 bubmuorexa [JOK
OtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBas 101 XMMHYECKOT'0 JIEMEHTA B bu6mmoreka [JOK

12 10.10.2025
COeTMHEHNH https://m.edsoo.ru/ff0d350c
KonuuectBo BemectBa. Mosnb. Monsipras bubnuotexa [JOK

13 macca 15.10.2025 https://m.edsoo.ru/ff0d5230

14 du3nyeckue U XUMUYECKHE SIBJICHHUS. 17.10.2025 bu6mmoreka [JOK
XuMH4YecKask peaKus https://m.edsoo.ru/ff0d37fa

15 IIpu3HaKky ¥ ycaoBuUsl MIPOTEKaHUS 99 10.2025 bubnnoreka [JOK

XUMHUYCCKUX peaxunﬁ

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

3aKOH COXpaHEHUsI MacChl BEIIECTB.

bu6mmoreka [IOK

1 24.10.202
0 XHUMHUYECKUE YPABHEHUS 0.2025 https://m.edsoo.ru/ff0d3b88
Bbruncienus konu4yecTBa, Macchl Eub 10K
nOIMOTEeKA
17 Bemecnfa 10 YPaBHEHHSM XUMHYECKUX 05.11.2025 https://m.edsoo.ru/ffod5708
peaxuit
Kiaccupukanuss XUMHUYECKUX PeaKIIHid
18 (coenMHEHUs, PA3I0KEHUS, 3aMEIICHHS 07.11.2025 bubnuorexa LIOK
g s ’ H ’ o https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii- Bu6 LIOK
noIMoTeKa
1 . 12.11.202
9 DHIMIITOTEAHCT 0606HjeHHe " 025 https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3AIIHsI 3HAHHHA
20 Konrtponsnas padora Nel o treme 14.11.2025 bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Boznyx — cmech ra3os. CoctaB Bo3ayxa.
21 Knci}cl)xo — DIIEMEHT U MPOCTOe o 19.11.2025 bubmmorexa [OK
POl P o https://m.edsoo.ru/ff0d448e
BeniecTBo. O30H
Du3nYECKUe U XUMUYECKUE CBOMCTBA Bu6 OK
22 KHACIIOpo/ia (peaKIiuy OKUCIICHUS, 21.11.2025 nomorexa L

ropenue). [lorstue 00 oxcuaax

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

Crioco0bl MosTy4eHus KUCI0poia B

bu6mmoreka [IOK

23 71a00paTOPUX U IPOMBIIIIEHHOCTH. 26.11.2025 httos://m.edsoo.ru/f0d497a
IIpumeHeHue kucnopoaa
TemnoBoit 3 PeKT XuMUIeCKON peakIium,

24 IIOHATUE O TEPMOXUMHUYECKOM 28.11.2025 bubnnorexa [HOK
YpaBHEHUH, IK30- U IHAOTEPMHUUYECKHUX https://m.edsoo.ru/ff0d4790
peaxusax
TormBo (HedTh, yroib U METaH).

25 3arpsi3HEHHE BO3]lyXa, CIOCOOBI €ro 03.12.2025 bubamorexa LOK

’ o https://m.edsoo.ru/ff0d4c4a
IPEOTBPALCHHS
[Tpaktuyeckas padora Ne 3 o Teme Bu6 [IOK
noIMoTeKa

26 «[Tonydyenue u CO?I/IpaHI/Ie KHCIIOpOJIa, 05.12.2025 httos://m.edsoo.ru/ffod4ae?
U3yUYEHHE €T0 CBOHCTBY

97 Bonopon — anemeHT u nmpocroe 10.12.2025 bubnuotexa [JOK
BelecTBo. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4ddo

28 du3nyecKrue U XUMUYECKHIE CBOMCTBA 12.12.2095 bu6mmoreka [JOK
Bosiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK

2 IT 17.12.202

9 OHATHE O KHCJOTAxX 1 COIAX 025 https://m.edso0.ru/ff0d50d2

30 Crioco6bI nostyueHust BOA0Poia B 19.12.2025 bubnuorexa [IOK

nabopaTtopuun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[TpakTuyeckas padora Ne 4 o Teme

bu6mmoreka [IOK

31 «[lonydyenwue u co?npaHHe BOJIOPO/IA, 24.12.2025 httos://m.edsoo.ru/fOdAFA2
W3YYCHHUE €T0 CBOWCTBY
32 MoutsipHbiii 00bEM ra30B. 3aKOH 26.12.2025 bubnnoreka [HOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00€Ma, KoJIHM4yecTBa Bu6 LIOK
nOJIMOTEeKA
33 BeIlIleCcTBa rasa o ero I/ISBCCTHO.I.\/Iy 14.01.2026 https://m.edsoo.ru/Ffod55a0
KOJINYECTBY BEIIECTBA HIIK 00BbEMY
Brruucnenust 00b€MOB ra3oB 1o Bu6 LIOK
nOJIMOTEeKA
4 16.01.202
3 ypal.s.HeHmo peaxkuu }fa OCHOBE 3aKOHa 6.01.2026 https://m.edsoo.ru/f0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
duznyuecknue 1 XUMUYECKHEe CBOMCTBA bubmuorexa [JOK
35 BOJIBI 21.01.2026 https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 93.01.2026 bubnuorexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. Hackienssie n Eu6 OK
37 HEHACHIIIIEHHBIC PaCTBOPHI. MaccoBas 28.01.2026 nosmotea I

J0JI1 BEIIECTBA B paCTBOPEC

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

[TpakTuyeckas padora Ne 5 mo Teme
«IIpuroroBiieHue pacTBOPOB ¢

bubmuorexa [JOK

38 30.01.2026
onpeaeseHHON MacCOBOM J10J1eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
39 Konrtponsnas padora Ne2 o teme 04.02.2026 bubmmoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, 06.02.2026 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n .
M e oz | DMK
T ’ p R https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMsI: cOCTaB, Kinaccuduxarms, 13.02.2026 bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 HonyquHUe U XUMHUYECKHE CBOMCTBA 18.02.2026 bubnuorexa [IOK
OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca
m Kucnotsl: coctaB, kinaccupukanus, 20.02.2026 bubanorexka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [ToryueHue u XuMHUYECKHE CBOKMCTBA 95 02.2026 bubnuoreka [IOK

KHUCJIOT

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpeanue): HOMEHKIATypa,

bu6mmoreka [IOK
46 cnoso6m MIOJIy4EHUs, XUMUYECKUE 27.02.2026 https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 04.03.2026 bubnnoreka [HOK
«OCHOBHBIE KJIACCHI HEOPTAHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHU I
48 I'eneTndeckas cBI3b MEKIY IfnaccaMI/I 06.03.2026 bubnuoreka [IOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
. bubnuotexa [JOK
49 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 11.03.2026 https://m.edsoo.ru/00ad9ch?
Kontponbnas padota Ne3 no teme Bu6 110K
uOIMoTeKa
" 13.03.202
50 OCHOBHBIGUI:J'IaCCBI HEOPTaHUYECKUX 3.03.2026 https://m.edsoo.ru/00adge1a
COCTUHEHUI
[TepBbIe TOMBITKA KIIACCH(PUKAITIU
51 XUMHUYECKHX dJIeMeHTOB. [ToHsATHE O 18.03.2026 bubmmorexa [JOK
' R https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMCHTOB
Ilepnonnueckuii 3akoH u [lepuonnueckas Bu6 OK
52 CUCTeMa XUMHUYeCKHX dteMeHToB [1. 1. 20.03.2026 nommoreka L{

Meuneneena

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK

53 [Tepuoasl, TpyIIIbIL, MOATPYIIIBI 01.04.2026 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX 03.04.2026 bubnmoreka [JOK
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX 000I04EK BuG OK
55 aTOMOB 3JieMeHTOB [lepuonnyeckoit 08.04.2026 nommorexa L
https://m.edsoo.ru/00ada6bc
cuctemsl JI. 1. Menaeneera
XapakTepuCcTUKa XUMUYECKOTO HJIEMEHTA BuG 10K
. noIMoTeKa
56 10 ero noJyioxkeHuo B [lepuoauueckoit 10.04.2026 https://m.edso0.ru/00adag24
cucreme /I. 1. Menneneesa
3nauenue [lepuoandeckoro 3akoHa st
57 pa3BUTHS HAYKU I/I"Hpaj(TI/IKI/I. 1. U. 15.04.2026 bubnmnoreka [JOK
MenpeneeB — y4€HbIN, MIEIArOT U https://m.edsoo.ru/00ada96e
rpaXkIaHIH
PesepBHbIil ypok. O0001IeHNE H
58 cucrtemaruzanus 3HaHui / Beepoccuiickast 22.04.2026 bubmmorexa LIOK

poBepoyHas paborta

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



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c

Konrponsnas padora Ne4 o reme

bubmuorexa [JOK
59 «CTpoeHHia aTromMa. XMMHYECKasi CBS3bY / 24.04.2026 https://m.edsoo.ru/00adbAg6
Bcepoccuiickas mpoBepouHas pabota
60 DIIEKTPOOTPULIATETLHOCTH aTOMOB 99.04.2026 bubnnoreka [HOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 HNonnas Xumudeckas CBsI3b 06.05.2026 https://m.edsoo.ru/00adac34
62 KoBanenTHas noyisipHasi XuMudeckas 08.05.2026 bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas1 HENOIsIpHAs XUMUYECKas 13.05.2026 bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
64 CTeneHb OKUCTICHUS 15.05.2026 https://m.edsoo.ru/00adae28
OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC bu6mmoreka [IOK
65 20.05.2026
peakuuu https://m.edso0.ru/00adb076
66 OKHUCIUTENN U BOCCTAHOBUTEIU 22.05.2026 bubmorexa HOK

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

PesepBHeiit ypok. O600ICHHE 1

. bubmmoreka [JOK
67 cUCTEMATHU3AIUA 3HAHUH 10 TEME 1 27.05.2026 https://m.edsoo.ru/00ad9ch?
«CTpoeHue aroMa. XUMUYECKas CBA3bY
68 PesepBHbIii ypok. O606£L[€HHC u 1 28.05.2026 bubnnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoxka KonTpoabHbie IIpakTnyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Ilepnonnueckuit 3akoH. [lepuonnueckas
1 CUCTeMa XUMHUYECKHX deMeHToB [1. 1 1 0 0 01.09.2025 bubmorexa LHOK
o T https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB
2 XUMHUYECKHX DJIEMEHTOB IEPBBIX TPEX 1 0 0 03.09.2025 bubmorexa [TOK
P p T https://m.edsoo.ru/00adb6b6
MIEPHOIOB
3 Krnaccudukanust 1 HOMeHKIaTypa 1 0 0 08.09.2025 bubnmnoreka [JOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Busl XuMuuecKkou CBS3U 1 TUITBI 1 0 0 10.09.2025 bubmuorexa [{OK

KPpUCTATNINYCCKUX peIJ_IéTOK

https://m.edsoo.ru/00adbac6



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Konrponsnas padora Nel o teme

«IloBTOpenue u yriay0aeHne 3HAaHUH 15.09.2025
OCHOBHBIX pa3/iesioB Kypca 8 kiacca
Krnaccudukanus XuMHYECKUX peaKInii bubnuorexa [IOK
17.09.2025
10 pa3JIMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
IlonsiTHE O CKOPOCTH XUMHYECKOU Bu6 110K
noInoTeKa
eakuuu. [loHsTHE O TOMOTCHHBIX U 22.09.2025
peard https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[TonsiTHEe O XUMUYECKOM PAaBHOBECHH.
DakTOpBbl, BIUSIONIAE HA CKOPOCTh bubanoreka LIOK
. 24.09.2025
XMMHUYECKON PEAKIMU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnuotexa [JOK
29.00.2025 | Promrorexa Il

peaxiuu

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



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

Teopus 3IEKTPOIUTUYECKON

bubnunorexa LIOK
10 nuccornnanny. CHIbHEBIE U CIIA0bIE 01.10.2025 https://m.edsoo.ru/00adcd6s
3JICKTPOJIUTHI
. but6mmoreka [IOK
11 HoHHbIe ypaBHEHUS peaKkLuit 06.10.2025 https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOIICTBA KUCIIOT U By 10K
. . HOIHOTEKA
12 OCHOBAaHUI1 B CBeTeque,Z[CTaBHeHI/II/I 00 08.10.2025 https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON JUCCOIHAITIHI
XHUMHUYECKHE CBOMCTBA COJICH B CBETE En6 1IOK
. . HOJIMOTEKA
13 MIPEICTABICHHUH 00 AJIEKTPOIUTHIECKOM 13.10.2025 https://m.eds0o.ru/00add8h?
IACCOIHAINN
N bubmuorexa [IOK
14 [TonsiTue 0 ruponU3e coneit 15.10.2025 https://m.edsoo.ru/00addod4
. bubmuorexa [{OK
1 20.10.202
5 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUI 0.10.2025 https://m.edsoo.ru/00addd12
16 [Tpaktuyeckas padora Ne 1. «Pemienue 99 10.2025 bu6muoreka [JOK

SKCIICPUMCHTAJIbHBIX 3a4a4»

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



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

Konrponsnas padora Ne2 o treme

bubnunoreka LIOK

17 «INEKTPOIUTUYECKAS TUCCOLIAALIHSL. 05.11.2025 https://m.edsoo.ru/00addeco
XHUMHYECKUE PEAKIIUU B PACTBOPAX)

18 OO6mas XapaKTepI:ICTI/IKa rajoreHoB. 10.11.2025 bubnuorexa [IOK
XUMHYECKHEe CBOMCTBA HA MPUMEPE XJIopa https://m.edsoo.ru/00addfe2
XimopoBogopoa. CoJisiHast KHCIIOTa,

19 XMMHYECKHE CBOMCTBA, ITOJTydeHHUE 12.11.2025 bubnnorexa LHOK

’ i ’ o https://m.edsoo.ru/00ade104
pUMEHEHUE
[TpakTiueckast pabota Ne 2 o Teme BuG 1IOK
HOJIMOTEKA

20 IT I 17.11.2025
« OﬂyquH? COHfIHOH KHEHOTHL, https://m.edsoo.ru/00ade348
u3y4deHue e€ CBONCTBY»

Borurcnenus mo ypaBHeHUAM Eus OK

21 XUMUYECKUX PEaKlUid, eCIM OJUH U3 19.11.2025 nbnmorexa I

pEareHToB JIaH B U30BITKE

https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

OO6mias xapakTepucTuka 31eMeHToB VIA-

but6mmoreka [IOK

22 24.11.202
TPYIIIBI 025 https://m.edsoo.ru/00ade64a
ATIOTpOnTHBIE MOTIU(DUKAIIMH CEPHI.
23 Haxosxenue cepbl B €€ COSAMHCHUI B 26.11.2025 bubmorexa [IOK
! P fI o https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA Cephl
24 CepoBogopoy, CT})O@HI/I@, busnueckue u 01.12.2025 bubnmnoreka [HOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KHCIIOTA,
25 dbuznyecKkue 1 XUMHUYECKHEe CBONCTBA 03.12.2025 bubmorexa LOK
’ o https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CTII0c00a B OK
26 TIOJTYYEHHUST CEPHON KUCIIOTHI. 08.12.2025 nommoreka L1

XUMHYECKOE 3arpsi3HeHUE OKpYyKarolen
Cpelbl COeTMHEHUSIMU CEPbI

https://m.edsoo.ru/00adec8a



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

Briuucienne MaccoBOM JOJIU BBIXOJa

but6mmoreka [IOK

27 10.12.202
pOAYKTa PeaKuu 0 025 https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTUKa 3J1IeMEHTOB V A-

28 rpymmsl. A30T, paclipOCTPaHEHUE B 15.12.2025 bubnuorexa [IOK
npupojie, Gu3NIecKue 1 XUMHICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBa

29 AMI\:[I/IaK, ero (hU3uYeCKre U XMMUYCCKHE 17.12.2025 bubnmnoreka [HOK
CBOMCTBA, ITOJIy4YE€HUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTiueckast pabota Ne 3 mo Teme BuG 1IOK

nonroTexa

30 «HovnyquI/Ie aMMHaKa, U3y4eHUe ero 22.12.2025 https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ husndeckue u 94.12 9025 bubanoreka LIOK

XMMHYECKHE CBOMCTBA

https://m.edso0.ru/00adf306



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHHUS B KQY€CTBE MUHEPATbHBIX

but6mmoreka [IOK

32 yIOOpEeHMUIA. z(I/IMI/I‘leCKOC 3arpsi3HEHUE 29.12.2025 https://m.edsoo.ru/00adf518
OKPYKAIOIICH CPeIbl COSAMHCHUSIMH
azora
®Dochop. Oxeun pochopa (V) u
33 Q)OC(%)O pHasI KI/I(IJIJI((i))Ta q)qn/ll)m(qe)cme " 12.01.2026 bubmorexa LHOK
P . o https://m.edso0.ru/00adf68a
XUMHYECKHE CBOWCTBA, MTOJyYCHHE
Hcnons3oBanue ¢pocdaToB B KaUeCTBE
34 MUHEPATBHBIX YA0OpEeHUid. 3arpsi3HeHue 14.01.2026 Bubnmorexa [IOK
p . yAooP - 2arp R https://m.edso00.ru/00adfc20
npupoaHoii cpenbl hocharamu
35 VYriepon, pacipocTpaHEeHUE B IPUPO/IE, 19.01.2026 bubmuoreka [IOK

(I)I/I3I/I‘-ICCKI/IC 1 XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

Oxkcuppl yraepoaa, ux Gpusndeckue u
XUMHYECKHE CBOMCTBA. DKOJIOTUIECKUE

bubnunoreka LIOK

36 21.01.2026
po0JIEMBbI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yraepoaa (IV)
N bu6mmoreka IIOK
37 VroabpHasg KACIIOTa U €€ COJIn 26.01.2026 https://m.edso0.ru/00ae006¢
[TpakTrueckast padota Ne 4 o Teme
38 "TTosrydyeHune yrieKucioro rasa. 28.01.2026 bubnuoreka [JOK
KavecTBenHast peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
non"
[TepBoHavanbHbIe MOHATHS 00
39 OpPraHNYECKHUX BEIIECTBaX KakK O 02.02.2026 bubmorexa HOK
p H o https://m.edsoo.ru/00ae054e
COETMHEHUSIX YTIepoaa
40 KpemHuuii u ero coequneHus 04.02.2026 bubmorexa [TOK

https://m.edso0.ru/00ae080a



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

[Tpaktuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIBHBIX 33124 I10 TeMe

bubnunoreka LIOK

41 09.02.2026
«Baxuenime HeMeTaJUIbI U UX https://m.edso0.ru/00ae0bf2
COEIMHEHUS»
KoHntpoisbnas padora Ne3 o teme Eubs 10K
noInoTeKa
42 «Baxuelnire HemMeTaUIbl 1 UX 11.02.2026
https://m.edsoo.ru/00ae0e18
COEINHEHU»
OO01mas XxapakTepUCTHKa XUMUYECKUX
JJIEMEHTOB — METAJIOB. MeTalTnuecKkast B OK
43 CBS3b M METAJUINYECKask KPUCTAJUINYECKAS 16.02.2026 nommorexa L
. . https://m.edsoo.ru/00ael03e
pemérka. Pu3nyeckKue CBOMCTBa
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJIOB. BuG OK
44 DNEKTPOXUMHUYECKHUH Psii HallpsHKEHUN 18.02.2026 nomorexa L

METAIJIOB

https://m.edso0.ru/00ae1156



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

OO0mue cnocoObl MOTYYEHUST METAJLIOB.
CmnaBel. BerancneHus mo ypaBHEHUSM

but6mmoreka [IOK

45 XAMHYECKUX PEAKIUi, €CIIU OJUH U3 25.02.2026 https://m.edso0.ru/00ael1156
pPEareHToOB COACPIKUT IPUMECH
46 [ToHsiTHE O KOPPO3UU METAJLIOB 02.03.2026 E;ISSH/I//I&T:;(;?g/Ié 0261278
47 [Ieno4yHBIC METAILITBI 04.03.2026 ]SSK?SHZI;TSJ;SS/IS Oaeldb?
48 Oxcubpl ¥ THAPOKCHIBI HATPUS U Kallus 11.03.2026 E;ISSH/I//IrZT:;;:)_Ir(a/Ié Daeldb?
49 HlenquEBeMeanHe MeTaJuIbl — KalbIUH 16.03.2026 bubnmnoreka [JOK
Y MarHum https://m.edsoo.ru/00ae15e8
50 Baxneiinme coenMHEHNS KaJIbIUI 18.03.2026 E::SSH/I//IET:;(;L?S/I; 0ae15e8
51 O06o01IeHne U cucTeMaTu3alus 3HaHu| 30.03.2026
59 JKEcTKOCTh BOABI U CITIOCOOKI €& 01.04.2026 bubmuoreka [{OK

YCTpaHEHHSI

https://m.edso0.ru/00ae1886



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
https://m.edsoo.ru/00ae1886

[TpakTuyeckas padora Ne 6 o Teme

N . bubnunorexa LIOK
53 )KGCTKOCTLHBOI[BI Y METO/IbI €€ 06.04.2026 https://m.edsoo.ru/00ae1ae8
yCTpaHCHHS
N but6mmoreka [IOK
>4 Ao 08.04.2026 https://m.edso00.ru/00aelc64
55 AmdoTepHbIe CBOCTBA OKCHIA U 13.04.2026 bubnmnorexka HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keneso 15.04.2026 https://m.eds00.ru/00ae1d86
57 Oxkcuapl, THAPOKCU B 1 conn xenesa (II) 20.04.2026 bubnuotexa [JOK
u xxenesa (I1I) https://m.edso0.ru/00ae35e6
58 O06o0meHre U cucTeMaTr3aIus 3HaHUH 22.04.2026
[TpakTrueckast padorta Ne 7. Pemenue
59 DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME 97 04.2026 bubmuoreka [JOK

«BaxHeu1me MeTajuibl ¥ X
COEIUHEHUS»

https://m.edsoo.ru/00ae3de8



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

Brpruucnenus no ypaBHEHUAM
XUMHUYECKHUX PEAKLMH, €CIIH OIUH U3

bubnunorexa LIOK

60 0 29.04.2026
peareHToB J1aH B U30BITKE WU covz[epn(m https://m.edsoo.ru/00ae1750
npuMecu. BerauciaeHus: MaccoBoi 1omu
BBIXO/Ia TPOyKTa PeaKiuu
61 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 04.05.2026
KonTponbnas padorta Ne4 o teme
62 «Bakneime MeTaIbl ¥ UX 06.05.2026
COCITUHEHUS)
63 BemiectBa u Marepuaibl B IOBCETHEBHOU 13.05.2026 bubnmnoreka [JOK
JKU3HU YEJI0BEKA https://m.eds00.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHNUE OKPYKAIOIIEH 18.05.2026 bubnuotexa [JOK
cpensl https://m.edso0.ru/00ae4270
65 Ponb xumum B penieHnH SKOJIOTHUECKUX 90.05.2026 bubmuoreka [IOK

npobem

https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 PesepBHblil ypok. O606?.I€HI/I€ u 1 95 05.2026 bubnuorexa LIOK
cUcTeMaTu3anus 3HaHUU https://m.edsoo.ru/00ae0d0a
67 Pe3epBHBIIT ypOK. O606£Il€HI/I€ u 1 97 05.2026 bu6muoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHBIii ypok. O6061J.IeHPIe u 1 28.05.2026 bubnmnorexka HOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



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




HHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHON MTPOI'PAMMBI

8 KJIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NPoBePSIEMOro .
00pa3oBaTeJILHOM MPOrPaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus
pe3yjabTara
1 ITo Teme: «IlepBoHaYanbHbIE XUMUUYECKUE MOHITHSI
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSTHI: aToM, MOJIEKYyJa,
XUMUYECKUNA 3JIEMEHT, MPOCTOE BELIECTBO, CI0XHOE BEUIECTBO, CMECH
(omHOpOIHAS M HEOAHOPOAHAs), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAas U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
1.1 MaccoBas JIOJIsl XUMHUYECKOTO AJIEMEHTa B COSAMHEHUH, MOJISIPHBIA 00BEM,
XUMUYECKasl peakiusi, KiacCu(UKaAIUsg peaklHii: peakiuu COCIUHCHHUS,
peaKIMK Pa3NIOKEeHHs, PEaKlUM 3aMEIICHMs, peakiuu oOMeHa, dK30- U
SHIOTEPMUYECKHE PEAKIMH, TeIUIOBOM dS(PdeKkT peakuuu, pacTBoOp,
MaccoBast 10Jisl BellecTBa (MPOLIEHTHAs! KOHIICHTPAIlHs) B paCTBOPE
12 WJUTFOCTPUPOBATH  B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKUX MOHATUH U
' MPUMEHSATH 3TU MOHATHUS IIPU ONKUCAHUM BEIIECTB U UX MPEBPAIICHUI
13 HCIOJIb30BaTh XMMHUECKYIO0 CUMBOIIUKY JJIsi COCTaBIeHUs! (hOPMYII BEIIECTB
' Y YPaBHEHUN XUMHYECKUX PEAKINI
14 pacKpbIBaTh CMBICT 3aKOHOB COXPaHEHHWs MAacChl BEIIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTaApO
15 OTIPENIEeTSATh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCTMHEHHSIX
16 KIaCCU(PUIIUPOBATh XHMHUYECKHE peakinuu (M0 YHCIy H  COCTaBy
' YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIIOBOMY (D (DEKTy)
1.7 BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB




1.8

BBIUMCIIATH MAaCCOBYIO JIONKO XHUMHYECKOTO JJEMEHTa 1o Qopmyme
COEMHEHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

NPUMEHSATh ECTECTBEHHOHAYYHBIE METOJbl TIO3HAHHWS — HAOII0/ICHHE,
U3MEpPEHUE, MOIEITUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTaHUYECKUX BEIIECTB)

2.1

PaCKpbIBaATb CMBICII OCHOBHBIX XHMHUYCCKHX IMOHSTHH: OKCHJ, KHCJIIOTa,
OCHOBAHHE, COJIb

2.2

ONPENENATh TPUHAJICKHOCTh BEIIECTB K  ONPEACIEHHOMY  KIJlaccy
COeIMHEHUH 1o Gopmyiam

2.3

KJIaCCI/I(bI/ILII/IpOBaTB HCOPTraHN4YCCKUC BCIICCTBA

2.4

XapaKTepu3oBaTh (ONMCHIBaTh) OOLIME XMMHUYECKHE CBOICTBAa BEIECTB
pa3IMYHBIX KJIAcCOB, MOATBEPXkKAAs OMMCAHUE IMPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIMN

2.5

IMPOrHO3NpPOBAThH CBOICTBa BC€IICCTB B 3aBUCUMOCTH OT UX Ka4C€CTBCHHOI'O
COCTaBa, BO3MOXHOCTH TIPOTCKAHUA XHUMHYCCKUX npeBpameHI/Iﬁ B
Pa3JIMYHBIX YCIIOBUAX

2.6

ClIe1oBaTh MpaBUiIaM MOJIb30BaHUS XUMUYECKON MOCYA0N U 1aOOPaTOPHBIM
o0opynoBaHuEM, a TakXke TMpaBuWilaM OOpalleHus C BellecCTBaMU B
COOTBETCTBUM C MHCTPYKIHMSMH 10 BBIIOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJTYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEILLECTB
(Bomoposa M KHUCIIOpOJA), NMPUTOTOBJIEHUIO PAcCTBOPOB C ONpeAeIEHHOM
MaccoBOM JI0JIE pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBAaTh U INPOBOJIUTH
XMMHUYECKHE DKCIIEPUMEHTBI 10 PACIO3HABAHHUIO PACTBOPOB IIENOYEH M
KHCJIOT C MOMOIIbIO HHIUKATOPOB (JTakMyc, (heHOIPTaNeHH, METUIIOPAHK U

ApyrHe)

2.7

MMpOBOAUTDH pacqéTm 10 YPaBHCHHUIO XUMHYSCKOMN pcakuuu

ITo Teme: «Ilepuognueckuii 3akoH u Ilepruoanueckas cucreMa XUMHYECKUX
anemenToB JI. 1. MenneneeBa. CtpoeHune atomMoB. XHMMHUYECKAs CBSI3b.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIII




pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKUX IOHSATHIl: sIpO aroma,
AIIEKTPOHHBIN CJIOH aToMa, aTOMHast OpOUTaNb, painyc aToMa, XUMHUECKast

3.1 CBSI3b, MOJISIpHAS u HETOJISIpHAS KOBAJICHTHAS CBSI3b,
ANEKTPOOTPHUIIATEIIPHOCTh, MOHHAS CBSI3b, MOH, KaTHOH, aHWOH, CTEIEHb
OKHCJIEHUSI
3.2 KJIacCU(PUITUPOBATh XUMUUYECKHE dJIEMEHTHI
ONHUCBHIBATh W XapakTepu3oBaTh Tabnuunyio ¢opmy Ilepuonnueckoit
33 CHUCTEMbl XUMHYECKHUX OJJIEMEHTOB: pa3ju4aTh IOHATHS  «TJIaBHas
' noarpynna (Arpymnmna)» u «mmobounas noarpynmna (brpymma)y, «manbie» u
«OO0IBIINEY TTEPUOIBI
packpeiBaTh cmbicn  Ilepuoamueckoro 3akoHa J[.MI. Menaeneena:
34 JIEMOHCTPHPOBATh IMOHUMAHWE TEPHOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX JJIEMEHTOB OT MX ToJiokeHus B [leproamueckoit cucreme
COOTHOCHTH 0003HaYCHHS, KOTOphIe UMetoTCs B Tabnuie «I[leproguaeckas
cucreMa XHMHUYeckux osieMeHtoB J[.M. MeHueneeBa» ¢ YHCIOBBIMU
3.5 XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHUX AJICMEHTOB (COCTaB H
3apsa  sApa, oO0IIee 4YWciIo JJIEKTPOHOB U paclpeneneHHe HX 10
AIIEKTPOHHBIM CIIOSIM)
3.6 OTIPE/ICIIATH CTETICHh OKUCIICHHSI DJICMEHTOB B OMHAPHBIX COSIMHCHHSIX
37 OTpeNeNsaTh BHJ XHUMHUYECKONH CBsI3M (KOBaJeHTHAass ¥ HOHHAs) B
' HEOPTaHMYECKUX COSTMHEHUSX
9 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
MpPOBEPSIEMOT0 .
o0pa3oBaTejibHOW MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHusI
pe3yJbTara
1 ITo Teme: «BemiecTBO 1 XUMUYECKasi PEaAKIIHSI»




11

PaCKpbBIBATH CMBICJI OCHOBHBIX XHUMHUYCCKUX MMOHSTHH: pacTBop,
OJICKTPOJIUTHI, HEBJICKTPOJINTHI, SJICKTPOJJIHUTHYICCKAA Jucconuanus,
p€akuuu HOHHOIO 06M€Ha, KaTaJm3aTtop, XUMHYCCKOC PaBHOBECHC,
O6paTI/IMLIC n HeO6paTI/IMBIe p€akuru, OKHUCIUTCIbHOBOCCTAHOBUTCIILHBIC
pCaKkuuu, OKHCIUTCIIb, BOCCTAHOBUTCIIb, OKHUCIICHUC H BOCCTAHOBJICHUC,
AJIJIOTPOIINA, aM(l)OTepHOCTB, XUMHNYCCKasad CBA3b (KOBaJ'IeHTHaSI, HMOHHas,
MCTaJ'IJ'II/I‘IeCKaﬂ), KpucTaJlJIn4eCKas peméTKa, CIIJIaBBI, CKOPOCTb
XHUMHYSCKOHN p€aknuun

1.2

WIUIIOCTPUPOBATL  B3aUMOCBA3bL OCHOBHBIX XHUMHYCCKHX MOHITUHA U
MNPUMCHATH O3TH IMOHATHSA IPU OITMCAHWHN BCUICCTB U UX HpCBpaHIGHI/Iﬁ

13

COCTABIJIATh ~ YPAaBHEHUS  AJICKTPOJUTUYCCKONW  JTUCCOIMAIIMM  KHUCIIOT,
IIEJI0YCH U COJICH, MOJIHBIC M COKPAIIEHHBIC YPAaBHCHHS PEAKIIMHA HOHHOTO
oOmMmeHa

14

pacKpbIBaTh  CYIIHOCTh  OKHCJIHMTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
MIOCPEICTBOM COCTaBJIEHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peakUuit

1.5

MIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMUYECKOM pEeaKIuu

Ilo Temam: «Hemeramnbpl W HUX coeauHeHUs» U «MeTalibl U UX
COCTUHEHU S

2.1

XapaKTCPU30BaATh (OHI/ICI)IBaTB) O6H_II/Ie n CHCI_[I/I(I)I/I‘ICCKI/IC XUMHUYCCKUC
CBOMCTBa IPpOCTBIX HW CJIOXKHBIX BCIICCTB, IIOATBEPKIAAA OIIMCAHUC
npuMepaMu MOJICKYJIIPHBIX W  HWOHHBIX ypaBHeHI/Iﬁ COOTBECTCTBYROIIHUX
XUMHUYCCKUX peaKI_lI/Iﬁ

2.2

COCTaBJISITb  YpPaBHCHUSA peaKuHﬁ, MNOATBCPIKAAIOIMINX CYIICCTBOBAHUC
TCHETHYCCKOM CBAI3U MCKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

MMPOTHO3UPOBATh CBOWCTBA BEIMIECTB B 3aBUCHUMOCTH OT WX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHUS XUMHUYECKHX TMPEBPAIIEHUH B Ppa3IUYHBIX
YCIIOBUSIX

2.4

CJIeIOBATh MPABHWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYAON 1 JIa0OpaTOPHBIM
o0opymoBaHuEeM, a TaKXke TMpaBWIaM OOpalleHus C BeIIeCTBaMHU B
COOTBETCTBUM C HWHCTPYKUUSMU TIO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHYECKHX OTBITOB MO MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(amMmMmaka u yriieKucioro rasa)




IIPOBOJUTH PEAKLIUHU, IIOATBEPKAAIOLINE KAUECTBEHHBIM COCTaB Pa3JIMYHbIX
BEIIECTB: PACMO3HABATh OMNBITHBIM IYTEM XJOPHA-, OpPOMHI, HOAWI,

2.5 kapbonar, ¢Qocdar, cunmkar, cynabpaT, TUIPOKCHUAUOHBI, KaTHOHBI
aMMOHHS, HMOHBI HM3yYCHHBIX METAJUIOB, IPHUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHWYECKUX BEIECTB

3 [To Teme: «XuMus U OKpyXkaromas cpeaa»

31 pacKpbIBaTh CMBICT OCHOBHBIX XuMmuueckux moustuid: [I/IK Bemecrtsa;

' KOPPO3Us METAJIOB
IPUMEHSATh OCHOBHBIE OTIEPAIlH MBICIUTEIFHON AEATEIFHOCTH — aHAIN3
CHHTE3, CpaBHEHHUE, 0000IIeHNEe, CHCTEMAaTU3aINIO, BBISIBICHHE IPHYMHHO-
3.2 CIICICTBEHHBIX CBSI3€H — JUIS M3y4YCHUS CBOMCTB BELIECTB M XMMHUYECKUX

peakuuii; ecCTeCTBEHHOHAy4yHble METOJbl TIO3HAHMSI — HaOJIOJIEHUE,
U3MEpEeHUe, MOICIMPOBAHNE, SKCIIEPUMEHT (pealIbHbII U MBICIIEHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUS
1 [lepBoHavya/IbHBIE XUMUYECKHE ITOHATHUSA
11 [Ipenmer xumuun. Ponp XuMHUM B KM3HU 4YEJIOBEKA. XMMUSA B CUCTeMe Hayk. Tena u
' BemecTBa. Gu3nUecKue CBOMCTBA BEIIECTB. ArperaTHOe COCTOSIHUE BEIIECTB
12 [lonsTe o Meromax mMO3HaHUA B XUMUU. YucTele BemectBa M cMecd. CrocoObl
' pazzeneHusi cMecen
13 ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
' [IpocTble U CinoXKHbIE BeIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE
Xumuyeckas ¢dopMyna. BaneHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH
1.4 MOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTeNnbHas aTomMHas Macca. OTHOCHUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast 10J1s1 XUMHUYECKOT0 3JIEMEHTA B COEAMHEHU N
KomnuectBo BemectBa. Monb. MosspHas Macca. B3auMoCBsI3b KOJIMYECTBA, MACCHI U
15 YUCJia CTPYKTYPHBIX €IWHHUIl BemecTBa. Pacu€tel mo QopMynamM XHMHYECKHX
COEMHEHHI
®u3znyuecKkue U XUMUYECKHE SIBJICHUs. XUMHUYECKas peakuus U e€ NMpU3HaKu. 3aKOH
1.6 COXPAaHEHHUS MAacChl BEIIECTB. XUMUYECKUEe ypaBHeHUs. Knaccudukanus XUMHUUECKUX
peakuuii (CoequHeHus, pa3IoKeHUs, 3aMeIICHHs, OOMeHa)




1.7

XUMHUYECKUNA 3KCIIEPUMEHT: 3HAKOMCTBO € XHWMHYECKOW IOCYIOH, C MpaBUiIaMu
paboTel B TabopaTopuu U mpuéMaMu OOpalieHus: ¢ J1abopaTOpHBIM 000PYIOBAHHEM,
U3yuyeHHe M OmHCaHhe (U3UUYECKUX CBOWCTB 00pa3IOB HEOPraHUYECKHX BEUIECTB,
HaOmoeHne (usnueckux (IUIaBlieHWE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B
CTYIIKe, KHUIIEHHME U KOHJEHcalMs BOJbI) M XHMMHYECKUX (TOpEeHHE CBeuw,
MIPOKAJIMBaHWE MEIHOM MPOBOJIOKH, B3aMMOJEHUCTBUE MeJla C KHUCIOTOH) SIBICHHIA,
Ha0JI0/IeHNE U OMKMCAHKUE MPU3HAKOB NMPOTEKAHUS XMMHUYECKUX peakluil (pas3iokeHue
caxapa, B3aUMOJICHICTBHE CEPHOH KHUCIOTHI C XJOPHAOM Oapus, pa3ioKeHue
ruapokcuaa Meau(ll) mpu HarpeBaHuu, B3aMMOAEHCTBHE JKe€jle3a C pPacTBOPOM COJIU
meau(ll), wu3yueHme cmocoOOB pas3ieneHuss cMeceil (C  TMOMOINBI0 MarHuTa,
¢buIbTpOBaHNE, BBHIIAPUBAHHE, TUCTUIUIALMSA, XpoMaTorpadus), MPOBEACHUE OUYUCTKH
MOBapeHHON coyid, HAOMIOJEHHE UM ONHCAHHE pEe3yJbTaTOB MPOBEIACHHS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPAaHEHHS MAacChl, CO3JaHHE MOJENed MOJEKY
(1rapocTepIKHEBBIX )

Baxueimue MMpCACTAaBUTCIIN HCOPIraHNYCCKUX BCIICCTB

2.1

Boznyx — cmech razos. CocraB Bozayxa. Kuciaopon — 3meMeHT M IMpoCToe BEHIECTBO.
Haxoxnenue kuciopoja B mpupoje, pU3HUecKue U XMMUYECKHE CBOMCTBA (peakuuu
ropenusi). Okcunpl. Ilpumenenune xucnopoga. CrocoObl HOJSydyeHHUS KHUCIOpoJa B
naboparopun M mnpombinuieHHOCTH. KpyroBopoT kuciopoga B mnpupoae. O30H —
AIJIOTPOIIHAs MOAU(UKAIIMS KUCIOpOaa

2.2

TennoBoil >pdexT XUMHUECKOW peakluu, TEPMOXUMHUECKHE YpaBHEHMs, 3K30- U
OHAOTEPMHUUYECKHE peakuuu. TOIMBO: Yroiab W METaH. 3arpsA3HEHHE BO31yXa,
yCUJIEHHE MapHUKOBOTO 3(h(ekTa, pazpylieHue 030HOBOTO CII0s

2.3

Bonopox — snmeMeHT u mpocToe BemiecTBO. HaxokaeHwe Bojopona B MPHUPOJE,
CI)I/ISI/I‘-IeCKI/Ie U XUMHUYCCKHUEC CBOﬁCTBa, IMPUMEHCHUC, CII0COOBI TIOJTYyUCHUS. Kucnorer u
COJTH

2.4

Mounsipabiii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

dusnyeckue cBoMcTBa BoAbL. Bonma kak pactBopurenb. PacTtBopel. HaceiieHHbie u
HEHACBILIEHHBIE paCTBOPBL. PacCTBOpMMOCTH BelecTB B BoJe. MaccoBas 10J1sl BEIIECTBA
B pacTBOpe. XMMHUUYECKHE CBOMCTBA BO/bl. OcHOBaHuUs. Poib pacTBOpOB B PUPOJE U B
XKU3HM 4YesoBeka. KpyroBopoT BOJbI B MNpUpOJE. 3arpsi3HEHHE MPUPOJHBIX BOJ.
OxpaHa 1 0YMCTKa OPUPOTHBIX BOJ




2.6

Knaccudukanus Heopranmdeckux coenamHeHuit. Okcuapl. Knaccupukamuss OKCHIIOB:
coneoOpa3ymomue (OCHOBHBIC, KHUCIOTHBIC, aM(OTEepHBIE) H HecoleoOpa3yrolIue.
Homenkiarypa okcunoB. @usnyeckue U XUMUYECKUE CBOMCTBA OKCUIOB. [lomyuenue
OKCH/JIOB

2.7

OcHoBanus. Knaccubukaruss oCHOBaHWMN: IMIETOYM W HEPACTBOPHUMBIE OCHOBAHUAI.
Homenknarypa ocHoBanuili. ®dusnueckne M XUMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tonydyenue ocHOBaHU I

2.8

Kucnorel. Kiaccuduxanus kucnor. Homenknarypa kucnor. ®Pusnyeckne u
XMMHYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTH MeTaiuioB H.H. bekerosa. [Tonyuenue
KHUCIIOT

2.9

Comu. Homenknatypa coseit. usndeckrue u XuMU4YeCKre cBoicTBa cosied. [lonyuenue
coseun

2.10

I'enetmueckas CBA3b MCXKY KilaCCaMU HCOPTaHUYCCKUX COCI[I/IHCHI/Iﬁ
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XUMUYECKUN JKCIIEPUMEHT: KAa4€CTBEHHOE OIPEIEIICHUE COIEP)KaHUSA KUCIOpoJa B
BO3/yX€, IMOJIyueHHe, cOOMpaHHe, PaclO3HABaHHME M M3Y4YE€HHE CBOMICTB KUCIOpPOJa,
HaOJI0IeHe B3aMMOJICHCTBHSI BEIIECTB C KUCIOPOJOM U YCIOBHS BO3HMKHOBEHHS U
MpeKpalleHusl ropeHus (mokapa), o3HaKOMJIeHHEe ¢ oOpa3laMu OKCHUJOB U ONHCaHUE
UX CBOMCTB, IOJIyu€HHE, COOMpaHUE, paclio3HaBaHUE U W3Y4YEHHME CBOMCTB BOAOpOJA
(ropenue), B3aumo/ieiictue Bojgopoaa ¢ okcuaoM Meau(Il) (Bo3mMmokHO ucoab30BaHKE
BUJIEOMATEpHANIOB), HaOmoleHne oO0pa3loB BEIIECTB KOJIMYECTBOM 1  MOIb,
UCCIIeIOBaHHE OCOOEHHOCTEH pacTBOPEHUsS BEILECTB C PA3JIMYHON PacTBOPUMOCTEHIO,
[IPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHON MacCOBOM JIOJIEM pPACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEMCTBUE BOJBI C METaJUIaMU (HAaTpUEM M KaJlbLMeM) (BO3MOXKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB), OINpENeIeHNe PAacTBOPOB KUCIOT U HIETOYel ¢
MOMOUIBI0 MHAMKATOPOB, HCCIENOBAaHUE OOpa3[OB HEOPraHMYECKUX BEILIECTB
pa3IMyYHBIX KJIAacCOB, HAOIOJEHHE HM3MEHEHMsI OKpacKW HWHIUKATOPOB B pacTBOpax
KHUCJIOT | Iejouel, n3ydenue B3anmozeiictsus okcuaa meau(ll) ¢ pactBopom ceproit
KHCIIOTBI, KUCJIOT C METaJlJIaMH, peaklMil HeUTpain3aluy, MoydeHne HepacTBOPUMBIX
OCHOBaHUM, BBITECHEHME OJHOI0 MeTajyla JpPYrMM H3 pacTBOpa COJIM, pELICHHE
JKCIIEPUMEHTAJBHBIX 3aJad Mo Teme «BaxHellme Kiacchl HEOPraHMYECKHX
COCIMHEHUI»

[Tepuonnueckuii 3akoH u [lepruonnueckas cucreMa XUMUYECKUX dieMeHToB 1. 1.
MenneneeBa. CTpoeHne aToMOB. XUMHUYecKasi CBA3b. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKLIMU




3.1

IlepBble MOMBITKM KJIACCU(PUKALMKM XUMHUYECKHUX 3ieMeHTOB. IlonsTHe o rpynmax
CXOAHBIX DJIEMEHTOB (ILIE€JOYHBIE M IIEJOYHO3EMENIbHBIE METaJJIbl, TaJOre€HBbI,
MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIE 00pa3yroT aM(OTEpPHBIE OKCUIBI U THIPOKCHUIbI

3.2

[lepuonuueckuii 3akoH. Ilepuomuueckass cucrema Xumuyeckux »syemeHToB JI.U.
MenpneneeBa. Koporkomepuomnas u jaauHHonepuonHas ¢opmbl [lepuoamdeckoit
cuctembl xuMuueckux onemeHToB .M. MennaeneeBa. Ilepumoasl u  rpynmsl.
Du3nUecKuil CMBICT TOPSAIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JIEMEHTA

3.3

Crpoenne aromoB. CocrtaB aromubIx sanep. M3zortombel. Onextponsl. CrpoeHue
JIEKTPOHHBIX 000JI04eK aTOMOB MNepBbIX 20 XMMUYeCKUX 31eMeHToB [lepuonnyeckoit
cucrtembl JI.MI. MenneneeBa. XapakTepUCTHKAa XHMHYECKOIO DJJIEMEHTA IO €r0
nonoxenuro B Ilepunonnueckon cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH  WM3MEHEHMs  pajuyca  aTOMOB  XHMHYECKHMX  JJIEMEHTOB,
METANINYECKMX W HEMETAJUIMYECKUX CBOMCTB IO IpyNIaM M NEpPUOAAM. 3HAUEHUE
[Iepnonnueckoro 3akoHa u lleproaMyeckod CUCTEMBI XMMHUYECKHX J3JIEMEHTOB IS
pa3BuTUs Hayku U npakTtuku. .M. MenneneeB — y4€HblIl U IpaKJaHUH

3.5

Xumuueckasi  cBsa3b.  KoBasieHTHast — (MOJsipHasT W HEMOJSIpHAs)  CBS3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

CrereHb  OKHMCIICHHSL. OKHCIUTETEHOBOCCTAHOBUTEIILHBIC pPCaKkmuu. HpOLICCCLI
OKHCJICHHS U BOCCTaHOBICHHUSA. OKUCIUTEIN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUH HKCIEPUMEHT: M3ydeHHe OOpa3l0oB BEUIECTB METAIJIOB M HEMETAJUIOB,
B3aMMO/ICIICTBIE TUAPOKCHAA IIMHKA C pACTBOpAMHU KHUCIOT U IIeJloueH, NMpoBeIeHue
OIBITOB, WUIOCTPUPYIOLIIUX IPUMEPBl OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIX pEaKLni
(ropeHue, peakiuy pa3ioKeHus, COeTUHEHUS)




9 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

BCH_IGCTBO U XUMHWYCCKaAsA pCaKIus. HOBTOpeHI/Ie

11

Ilepuonnueckuii 3akoH. Ilepuomuueckas cucteMa XuUMHYECKUX »djeMeHtoB J[.U.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUUYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KAJIMs, KaJbIUs U UX COCIMHEHUN B COOTBETCTBUU
C TIOJIOKEHHUEM 2JIEMEHTOB B [leproanieckoil cucTemMe U CTpPOCHUEM UX aTOMOB

1.2

CtpoeHue BemiecTBa: BHUJbl XUMUYECKOW CBA3M. THIBI KPUCTANIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOMCTB BEIECTBA OT THIIA KPUCTAJUIMYECKOM PEIIETKM M BHJIA
XxUMHUYeckol cBsi3u. Kiaccupukanuss M HOMEHKJIATypa HEOPraHMYECKUX BEILECTB
(MexyHapoJHas U TpUBHaJbHAas). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
pasIMyHBIM  KJIacCaM  HEOPraHWYECKUX  COCAUHEHUH, TIEHETUYeCKas  CBA3b
HEOPraHUYECKUX BEIIECTB

1.3

Knaccupukanuss XMMHYECKHX pEaKIMW IO PAa3TUYHBIM TpU3HaKaMm (M0 YHCIy W
COCTaBY y4YacCTBYIOIIMX B PEaKkIMU BELIECTB, [0 TEIJIOBOMY 3P (EKTy, 0 U3MEHEHUIO
CTENEHEH OKHCICHHS XUMHYECKUX 3JIEMCHTOB, IIO O6paTI/IMOCTI/I, o y4acCTHIO
Karajau3aTopa). JK30- U 3HIOTEPMHUYECKHE PEaKIUHU, TEPMOXUMHUYECKHE ypaBHEHUS.
[ToHsATHE O CKOPOCTH XMMHUYECKON peakuu

1.4

[TonsTie 00 oOpaTMMBIX W HEOOPATUMBIX XHMHUYECKUX peaknusx. [lonstue o
TOMOTEHHBIX M TE€TEPOreHHbIX peakuusx. [IoHATHE O XUMUYECKOM paBHOBECHH.
®DakTOpHI, BAUSAIONINE HA CKOPOCTh XUMHUUECKOW PEaKIIUH U TOJOKEHUE XUMUYECKOTO
paBHOBeECHS

1.5

OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC pcaKknuu, BHCKTpOHHLIfI 0ajaHC OKHCIUTEILHO-
BOCCTaHOBUTEIbHOM pCaknuu. CocraBnecHue ypaBHCHI/Iﬁ OKHCIIUTCIBHO-
BOCCTAHOBUTCIIbHBIX peaKuHﬁ C UCITIOJIB30BAHUCM MCTOAA 3JICKTPOHHOT'O OamaHca




1.6

Teopust 3JIEKTPOIUTUYECKON JAMCCOLMALMM. JNEKTPOJUTBI M HEIIEKTPOJIUTHI.
Karvonbl, aHuoHbl. MexaHU3M JIUCCOLMALMU BELIECTB C pPa3JIMYHbIMM BUIAMHU
xumuueckor cBsi3u. CreneHp auccouuanuu. CuibHbIE MW Clla0ble 3JIEKTPOIUTHI.
Peakuuu nonHoro ooMeHa. Y clioBusi IpOTEKaHUs peakiuii HOHHOTO OOMEeHa, MOJIHbIC U
COKpali€HHbIe HOHHBIC YpaBHEHUs peakiuii. CBONCTBA KUCIOT, OCHOBAHUM U COJIEH B
CBETE MPEJCTaBICHUN 00 IEKTPONUTHYECKON aucconmanuu. KauecTBeHHbIE peakiuu
Ha UOHBL. [loHATHE O rUapOIIU3E CoNei

1.7

XUMHUYECKUH SKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMU KPUCTAJUTMYECKHX PEIIETOK
HEOPraHWYECKUX BEIIECTB — METAJUIOB M HEMeTawIoB (Tpadura u aamasa), CIOXKHBIX
BEILECTB (XJIOpUJA HATPUs); HCCIECJOBAHHE 3aBHCUMOCTH CKOPOCTH XUMHYECKOM
peaKIu OT BO3ACHCTBHS pa3IMYHBIX (PAKTOPOB; UCCIEIOBAHHUE AJIEKTPOIIPOBOIHOCTH
pacTBOPOB BEILIECTB, MpOIEcca JUCCOLUANNN KHUCIIOT, INeJIOoYe U coieil (BO3MOXKHO
UCTIOJIB30BAaHUE  BHJCOMATEPHAJIIOB); TPOBEACHHE OIBITOB, HJLIIOCTPUPYIOIINX
IPU3HAKU MPOTEKaHUs PeaKIUil HOHHOro oOMeHa (0Opa3oBaHME OCaJKa, BbIIEICHUE
rasa, oOpa3oBaHHE BOJbI); OIBITOB, HJUIIOCTPUPYIOUIMX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX ~pEaKkUuil (TOpeHHe, peakUuH pa3IoKeHHs, COCJAUHEHHs);
pacno3HaBaHWE HEOPTaHMYECKHX BELIECTB C MOMOUIbIO KAa4ECTBEHHBIX PEaKUUil Ha
WOHBI; pellIeHHe SKCIIePUMEHTAIbHbIX 3a7a4

Hemeramns u nx COCIUHCHUA

2.1

OO6mass xapaktepucTrka ramoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE
creneHn okucieHus. CTpoeHne U (PU3NYECKUE CBOWCTBA TPOCTHIX BEIIECTB —
rajioreHoB. XMMHYECKHE CBOMCTBA Ha MpUMeEpe Xjiopa (B3auMOJICUCTBUE C METAJNIaMU,
HEMeTaJuIaMH, Iesioyamu). XimopoBogopoa. ComsiHas KUCI0Ta, XUMHUYECKUE CBOMCTBA,
MoJTy4YeHHne, mpuMeHeHune. JleiicTBre XJiopa U XJIOPOBOJOPO/Ia HA OPraHMU3M YeJOBEKa.
Baxneimye Xa0puabl U UX HAX0XKIECHUE B IPUPOJIE




2.2

OO6mas xapaktepucTtuka 37eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCJIOPOJa U Cepbl. AJUIOTPONHbIE MOIU(DUKAIMKM KUCIOPOAa U CEpBHI.
Xumuyeckue cBoicTBa cepbl. CepoBOIOpOA, CTpOeHHE, (PU3NYECKUE U XUMHUYECKHE
cBoiicTBa. OKcHIBI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKcHJIOB. CepHas KHUCIIOTa,
¢u3nueckue U XMMHUYECKHE CBOWCTBa (0OIIME KaK MpeACTaBUTENS Kiacca KUCIOT U
cnenuduyeckne). XUMHUYECKHE PEAKLUHU, JIeKAIIMe B OCHOBE IPOMBIIIICHHOTO
cnocoba mnosyueHuss cepHoil kucnoTbl. [Ipumenenune. Coiu CEpHOM KHCIOTHI,
KauecTBeHHasi peakiusi Ha cynbdar-uon. Haxoxnenue ceppl W e€ COeIMHEHUH B
npupojae. XUMHYECKOE 3arps3HEHHE OKpYXKAIoLIeH Cpelbl COCIUHEHUSMHU Cepbl
(KUCIIOTHBIE ~ JOXKIM, 3arps3HEHHE BO3AyXa W BOAOEMOB), CIOCOOBI  €ro
MPEIOTBPALIICHHS

2.3

OOmast xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHU OKHCICHMs. A30T, paclpocTpaHeHUe B Npupoae, pusnueckue u
Xumuueckue cpoiictBa. Kpyrosopor azora B mpupone. AMMUak, ero (pu3nyeckue u
XMMHYECKHE CBOWCTBA, MOJIydeHHE U npuMeHeHue. Com aMMOHHUS, UX (GU3NIECKUE U
XUMHYECKHE CBOMCTBa, mnpuMeHeHue. KauecTBeHHass peakiuss Ha HOHBI aMMOHHUS.
A30oTHas KucloTa, €€ MmoiydeHue, Gu3nyeckue U XMMHYECKHe cBoicTBa (oOmue Kak
IpeCTaBUTENIS Kilacca KUCIOT U crenuduueckue). Mcnoab3oBaHue HUTPATOB U COJICH
aMMOHHUSI B KauecTBe MHUHEpAIbHBIX YyA0OpeHHi. XHUMHUYecKoe 3arpsi3HeHHe
OKpY’Kalollel cpesibl COETUHEHUAMH a30Ta (KUCIOTHBIE JTOKIM, 3arpsi3HEHUE BO3]yXa,
MTOYBBI U BOJJOEMOB)

2.4

®ochop, amnorponHble Moaudukamuu (ocdopa, @uUMUECKME U XUMHUYECKUE
cBorictBa. Okcua ¢ocdopa(V) u dochopnas kuciora, GU3NIECKHEC U XUMHUUYECKUE
cBoiicTBa, mosyudeHue. Mcnonp3zoBaHue ¢QocaroB B KauecTBE MHUHEPAIbHBIX
ynoopeHuit




2.5

O6mas xapakrepuctuka 31neMeHTOB [VA-rpynmnbel. OcoOEHHOCTH CTpPOEHUs aTOMOB,
XapakTepHbIE CTENEHH OKHUCIEHHsS. YTJIepoJ, aIOTPOIHbIe MoaupUKanuy,
pacrnpocTpaHeHHe B MNpUpoje, (U3MUECKHe U XUMHUYECKHE CBOMCTBA. AJCOpOIMS.
KpyroBopot yraepoaa B npupojne. Okcupl yrieponaa, ux QU3NYecKrue U XUMUYECKHEe
CBOICTBa, [JeWCTBME Ha JKUBBIE OpPraHU3Mbl, IOJIYYeHHE U IMpPUMEHEHHUE.
Dkojoruyeckre MpoOieMbl, CBsi3aHHble C okcugoMm yriaepoaa(lV); rumoresa
I00ALHOTO TMOTEIUICHUST KJIMMAaTa; MapHUKOBBIM 3¢ dekT. YronpHas KucioTra U eé
coinM, WX (U3UYECKUE M XHMHUYECKHE CBOMCTBA, TIOJy4Y€HHE U TNPUMEHEHHUE.
KavectBennass peakuus Ha KapOoHaT-woHblL. Vcmonb3oBaHue KapOOHATOB B OBITY,
MeIUIHE, TPOMBIIICHHOCTH U CEITbCKOM XO035HCTBE

2.6

[TepBoHaYaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIESCTBAX KaK O COCTUHEHUSIX YyTiepoaa
(MeraH, 3TaH, 3TWIEH, alleTUJIEH, 3TaHOJ, INIMLEPHUH, YKCyCHas KucioTa). Mx cocras u
XUMHYecKoe cTpocHue. [ToHsITHE 0 OMOIOrHYECKN BXKHBIX BEIIECTBAX: )KUpaX, OCIIKax,
YIJIEBOJAaX — U UX POJIM B )KM3HU YeJIOBeKa. MaTepuaibHOE €IMHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCAMHEHUN

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, MONTYYCHHE W MpPUMEHEHHUE.
Coenunenus kpemHus B npupoze. OOmue npeacrapneHus o0 okcuae kpemuus(I1V) u
KpeMHUEeBOW kucinote. CHIMKAThl, WX HCIOJNb30BAaHME B OBITY, MEIUIUHE,
HpOMBIHIJ'IeHHOCTI/I. Ba)KHeﬁHIHe CTpOI/ITCJ'H)HBIC MaTepI/Ia.TII)II KepaMI/IKa, CTCKIIO,
IIEMEHT, 0eTOH, kene300eToH. [Ipobaembl 6€30macHOr0 UCIIOIB30BAHUS CTPOUTETHHBIX
MaTCpI/IaJ'IOB B HOBCGHHGBHOﬁ JKU3HU




2.8

XUMUYECKUN SKCIEPUMEHT: M3yueHUe O0pa3lloB HEOPraHMYECKHUX BEIIEeCTB, CBOICTB
COJIIHOW KHCJIOTBI, IIPOBEICHHE KAUE€CTBEHHBIX pEAKUUMH Ha XJIOPUA-HUOHBI H
HAOJIO/IEHUE TPU3HAKOB HMX TMPOTEKAHUS; OIBITHI, OTpaxaromue (GU3NUEcCKue Hu
XUMHUYECKHE CBOICTBA TaJIOTEHOB M HX COEAMHEHUN (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); O3HAKOMJICHHE C oOpa3laMu XJOPUIOB  (TaJIOT€HHUIOB);
O3HaKOMJICHHE € oOpasnamu cepbl MU €€ COSAMHEHUSMH (BO3MOXXHO HCIIOJNIBb30BAaHUE
BUCOMATEPHAJIOB); HAOIIOJCHHUE TIpolecca OOYIIUBaHMS caxapa IOJA JACHCTBHEM
KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTbHI; U3yUEHHE XUMUYECKUX CBOMCTB pa30aBiIeHHOM
CEpHOI KUCIIOTHI, MPOBEACHUE KaUeCTBEHHOUW peaklny Ha cylb(aT-uoH U HaOI0IeHUE
npu3HaKa e€ mpoTeKaHus; 03HaKOMJICHHE ¢ (PU3NYECKHUMH CBOWCTBaMU a30Ta, ¢pocdopa
U UX COEAMHEHU (BO3MOXKHO MCIOIb30BaHUE BUACOMATEPUAIOB), 00pa3aMi a30THbBIX
u ¢ochopHbIX ynoOpeHui; moiaydeHue, coOUpaHHe, pPACIIO3HABAHME U H3yYCHUE
CBOWCTB aMMHaKa; MpOBeICHNE KAaYeCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U ¢ocdart-
MOH U W3YYEHHE NPU3HAKOB MX NPOTEKaHUS, B3aUMOJIEHCTBHE KOHIIEHTPUPOBAHHOU
A30THOW KHCJIOTBHI C ME/IbIO (BO3MOYKHO HCIIOJIb30BAHNE BUEOMATEPUAJIOB); U3yUEHHE
MOJIeNIell KPUCTAJUIMYECKUX PEIIETOK anMasa, rpaduta, QyiepeHa; 03HaKOMIICHHE C
MPOLECCOM  aACOpPOLMKM  PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM  YIIIEM H
YCTPOMCTBOM MPOTHUBOIa3a; IOJy4yeHHe, COOMpaHHe, pPACHO3HABAHWE M H3YyYEHUE
CBOWCTB YIJICKHCIIOTO Ta3a; MpOBEIEeHHE KadeCTBEHHBIX peakuuii Ha KapOoHaT- U
CHWJIMKAaT-HOHBI U U3YYEHHE NPU3HAKOB MX MPOTEKAHUS; O3HAKOMJICHHE C MPOLYKIHEH
CHWJIMKaTHOM IPOMBIIUIEHHOCTH; PEIICHNE OKCIEPUMEHTANBHBIX 3aJad II0 TeMe
«BaxkHenmme HeMeTauIbl U UX COSTUHECHUS»

Mertamisl 1 uX COCINHCHUA

3.1

OO0mass xapakTepUCTUKa XUMHUYECKHUX OJIIEMEHTOB — METAUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckoit cucreme xumuyeckux anemeHtos .M. MenneneeBa u
ctpoeHust atoMoB. CTpoeHHe MeTaioB. MeTaiuyeckas CBSI3b M MeTajuIMuecKas
KpUCTAJUTMUECKas peléTka. DINEKTPOXUMUUYECKUM psAJl HAIPSKEHUH METaJIOB

3.2

Ouznyeckue M XUMHUYECKHE CBoiicTBa MeTayuioB. OOmue crnocoObl MOTy4YeHUs
MeTauioB. [loHSATHE O KOpPpPO3WM METAJIOB, OCHOBHBIE CHOCOOBI 3alIUTHI HUX OT
koppo3uu. CriiaBsl (CTallb, YyT'yH, JIOPATIOMUHUAN, OpOH3a) U UX MPUMEHEHUE B OBITY
Y TIPOMBILIUIEHHOCTH




3.3

[Ilenouynble MeTalIbl: OJI0KEHUE B Ileproanueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J.1. MengeneeBa; CTpOCHHE HMX aTOMOB; HaxoxJeHue B npupone. dusnyeckue u
XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kainust). OKCUIbl U TUAPOKCH]IBI HATPHS
u kanus. [IpumMeHenne menoyHbIX METaIOB U UX COCTUHEHUI

3.4

[[{erouHO3EMENBbHBIE METAJUIBI MAarHUM M KalbLUW: 1OJIOKeHUEe B llepuommyeckon
cucrteMe xumudeckux oinemeHtoB JI.M. Menzgeneesa; cTpoeHMe HUX AaTOMOB;
HaxoXxJaeHue B mnpupoje. Pusndyeckue U XMMHUYECKHE CBOMCTBA MAarHusl M KajbLus.
Baxueiliimue coeauHeHus Kanblus (OKCUZ, TMIPOKCUA, coiu). JKECTKOCTh BOABI U
croco0sbl e€ ycTpaHeHus

3.5

AmomuHui: mnonoxenue B Ilepuoguueckoil cucremMe XuUMHUYECKHX ayieMeHToB JI.U.
MenpeneeBa; CTpoeHHE aToMa; HAaxXOXKACHHWE B mpupoae. PU3ndeckrue U XUMUYECKHE
CBOMCTBa altOMUHUSA. AM(pOTEpHbIE CBOMCTBA OKCHJIA U THAPOKCHU/IA ATFOMUHUS

3.6

Kene3o: mnonoxenne B Ilepronnueckod cucremMe XUMHYECKHX a3nemeHTtoB JI.M.
MeHnneneeBa; CTpOEHUE aTOMA; HaxOXAcHUE B npupone. PU3NYECKUE U XUMHUUECKUE
cBoiicTBa xene3a. Oxcuabl, ruapokcuasl U conu xene3a(ll) u xenesa(Ill), ux cocras,
CBOWCTBA U MOJyYCHUE

3.7

XVUMUYECKUH 3KCHEPUMEHT: O3HAaKOMIIEHHWE C 00pa3llaMM METaJIOB M CILJIaBOB, UX
(GU3NUEeCKUMU CBOMCTBAMU; HM3YYEHHE DPE3YJIbTAaTOB KOPPO3UU METAJIOB (BO3MOYKHO
UCIOJIb30BaHUE BUICOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHJIA KAJIbLIUS U
HaTpusi ¢ BOJOW (BO3MOXKHO HCIOJb30BAaHHWE BHJIEOMATEPUANIOB); HCCIIEOBAaHUE
CBOMCTB JKECTKOW BOJBI; Ipollecca TOPEHHUS JKele3a B KUCIOpojae (BO3MOXKHO
HCIIOJIb30BaHNE BUJEOMATEPHANIOB); MPU3HAKOB IMPOTEKAaHUs KaueCTBEHHBIX PEaKIUil
Ha MOHBI (MarHus, Kaublius, adtoMuHus, nuHka, sxenesa(ll) u xenesa(lll), memu(1l);
HaOJII0/IEHUE U OMKMCAHKE MPOLIECCOB OKPAIIMBAHUS IJIAMEHN MOHAMU HATpHsl, Kalus U
KaJbIusl (BO3MOXKHO HCIOJIb30BaHUE BHUEOMATEPHAIIOB); UCCIIEOBAHUE aM(POTEPHBIX
CBOICTB IMAPOKCUAA ATFOMUHUS U TMIPOKCH/IA [IMHKA; PELIEHHE IKCIEPUMEHTAIbHBIX
3az1a4 1o Teme «BaxxHeire MeTaibl ¥ X COEIUHEHUS

XHUMHS ¥ OKpYXKarolas cpeia




4.1

Hossle maTepuansl U TexHojoruu. BemecTBa u Marepuansl B IOBCEIHEBHON JKU3HU
4eJloBeKa. XUMUsA U 370pOBbe. be3omacHoe HCIOIb30BaHUE BEUIECTB U XUMHUYECKUX
peaxuuii B ObITy. [lepBas momolps nNpyu XMMHUYECKHUX 0YKOrax U OTPaBICHMSIX

4.2

OCHOBBI IKOJIOTMUECKON TIPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHHE OKpYXkKarollen
cpeasl IIJIK. Pomp XxuMum B pemeHHH SKoJOrHueckux mpobnem. Ilpupoansie
UCTOYHUKH YTJIEBOJOPONOB (yrojb, MPHUPOAHBIA Ta3, HE(PTb), MPOAYKTH UX
nepepadoTKH, UX POJib B OBITY U IPOMBIIIJICHHOCTH

4.3

XHUMUYECKUHN SKCIICPUMCHT: HU3Y4YCHUC 06pa3u013 MaTcprajioB (CTGKJ’IO, CIIJIaBBbI
MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJIBI)




HHPOBEPSEMBIE HA OI'D 11O XUMHWHU TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBOE€HHUSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'O
o01ero oopazoBanusi Ha ocHoBe PI'OC

HpCI[CTaBJ'IeHI/IeZ

11

(6] IIO3HABACMOCTH SIBJICHHUI IIpUpoOAbI, IIOHUMAaHUu¢C 00BEKTHUBHOMI
3HAQYUMOCTH OCHOB XHMMHUYECKOM HAayKH KakK obnactu COBPEMCHHOI'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA O6IJ.[CI>1 KYJIbTYpPbl H HpaKTHHeCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCJIIOBHAX COBPEMCHHOI'O 06III€CTBa; ITIOHMMaHHC
MECTa XMMUHU CPCIU APYTIUX €CTCCTBCHHBIX HAYK

1.2

0 HAy4YHBIX METOJaX IIO3HAHUSA, B TOM YHCIE SKCIEPUMEHTAIBHBIX H
TEOPETUYECKHX METO/aX HCCIICJOBAHMS BEIIECTB U M3YyYCHHUS XMMHUYECKUX
peaxiuii; yMeHHue UCIOIb30BaTh MOJIETH sl OOBSICHEHUS CTPOSHHS aTOMOB
U MOJIEKYJI

1.3

0 cepax mnpodeccHoHATHHOW IEATEIHPHOCTH, CBS3aHHBIX C XHUMHEH U
COBpPEMECHHBIMHA TEXHOJIOI'usIMU, OCHOBAaHHbBIMHA Ha JOCTUKCHUAX
XUMHUYECKON HayKH, YTO MO3BOJUT OOYUYAIOIIUMCSl pacCMaTpUBaTh XUMHUIO
Kak cdepy cBoel Oynymied mpohecCHOHANbHOM NESTENIBHOCTH M CIeNaTh
OCO3HAHHBII BBIOOp XMMHH KakK MPO(UIBLHOTO MpeaMeTa MpH mepexoje Ha
YPOBEHb CpeHero o01iero o0pa3oBaHUs

Branenue cucteMoil XMMHYECKUX 3HAHWKA U YMEHUE NPUMEHSATH CUCTEMY
XUMHYECKHUX 3HAHWM, KOTOpasi BKIIFOYAET:




2.1

BOXHEHUIIINE XUMUYECKUE ITOHATHA: XUMUYECKUNA DJIEMEHT, aTOM, MOJIEKYJIa,
BEIIIECTBO, IIPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOJHAs M HEONHOPOIHAs
CMECh, OTHOCHUTEJIBHBIC aTOMHAasT M MOJEKYJSpHAas MacChl, KOJIMYECTBO
BEILECTBA, MOJIb, MOJIApDHAs Macca, MOJIIPHBIH OO0BEM, OKCHJ, KHUCIIOTa,
OCHOBaHHE, COJIb (CpeAHssA), XUMHUYECKas peakiysl, peaklUu COeIUHEHUs,
pPEaKLUKN Pa3IOKEHHs, PEaKIUH 3aMEIICHUs, peakiuuu OOMEHa, TEIUIOBOM
ekt peakiuy, 3K30- U FHAOTEPMHUECKUE PEAKIUH, PACTBOP, MAcCOBast
JI0JI1 XMMUYECKOI0 2JIEMEHTA B COCIMHEHUH, MAcCOBasl J10JI1 U MPOLICHTHAs
KOHILIEHTpAaLUs BELIECTBA B paCTBOPE, SPO aTOMa, dJEKTPOHHBIN CIOM aTOMa,
aToMHasi opOuTanb, paguyC aTOMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XVUMHYECKAs CBSI3b, JJIEKTPOOTPHULIATENILHOCTh, IOJSIPHAs W HEMOJSIpHas
KOBQJICHTHAsl CBA3b, NOHHAS CBSA3b, METAJUINYECKAs CBSI3b, KPUCTAJUIMYECKAS
pemérka (aToMHasi, HOHHAs, METAIJIMYECKas, MOJIEKYJIIpHasi), MOH, KaTHOH,
AQHMOH, DJIEKTPOJIUT M HEINIEKTPOJIUT, IJIEKTPOJUTHUECKAs AUCCOLMALN,
peakuy WOHHOTO OOMEHa, OKHCIHMTEIILHO-BOCCTAHOBUTEIBHBIC pPEAKIHH,
OKHCIIUTEIb U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE, JJIEKTPOJIN3,
XUMHUYECKOE paBHOBECHE, OOpaTHMblE M HEOOpaTHMbIE PEaKLUH, CKOPOCTh
XUMHUYECKOU peakuuu, karanusarop, [IJIK, koppo3us MeTaios, CrijiaBsl

2.2

OCHOBOTIOJIATAIOIINE  3aKOHBl ~XWMHMH: 3aKOH COXpaHEHHUs  MaccChl,
nepuoanueckui 3akoH [[.M. MeHneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,
3aK0H ABOTa/IpoO

2.3

TCOpHUn XUMUU: ATOMHO-MOJICKYJISIpHAA Teopus:, TCOPHUA
BHGKTPOHHTHQGCKOﬁ AUCComranumn

Biianenne ocHOBaMH XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHHE MPaBUIHHO HCIOIB30BAaTh M3YUEHHBIC BEIECTBA M MaTepHalbl (B
TOM YHCIIE MHHEpAJIbHBIE YAOOpEHUs, METaUIbl W CIUIABbI, MPOAYKTHI
nepepaboTKU MPUPOIHBIX UCTOYHUKOB YIIIEBOJOPOIOB (YIJIsl, IPUPOTHOTO
rasa, He)TH) B OBITY, CETbCKOM XO3SUCTBE, HA TPOU3BOJCTBE U TTOHUMAHHUE
3HAYEHUS KUPOB, OEIKOB, YIJIEBOJOB JUIsl OpraHM3Ma YeloOBeKa; YMEHHE
MIPOTHO3UPOBATH BIIMSHUE BEIIECTB U XUMHUYECKHUX MPOIIECCOB HA OPTaHU3M
YeJI0BEKa U OKPYKAIOIIYIO IPUPOJHYIO CPEY




YMCHHUEC UHTCTPHUPOBATH XUMHUUYCCKUEC 3HAHHA CO 3HAHUAMU OAPYTUX yT-I€6HLIX

3.2
PEMETOB
HaJIMYUE OMbITa PabOTHl C PA3NMYHBIMU HMCTOYHHUKAMH HHQPOpPMAIUHU IO
3.3 XUMMM ~ (HayyHas W  HAy4yHO-NIONYJSpHas  JIUTEparypa, CIIOBapH,
CHPaBOYHUKH, UHTEPHET-PECYPCHI)
yMEHHE OOBEKTHUBHO OLIEHHWBAaTh HH(MOpPMALMIO O BELIECTBaX, HX
3.4 MPEeBpaLICHUSIX U MPAKTUYECKOM MPUMEHEHUU M YMEHHUE HCIOJb30BaTh €€
JUIS petieHus yueOHO-1T03HABAaTENbHbIX 3a71a4
Brnanenne ocHOBaMHM TMOHATHHHOIO ammapaTa ¥ CHMBOJIHMYECKOTO S3BIKA
4 XUMHH JUUIsI COCTaBJICHUS (POpMyN HEOPraHWYECKHX BEUIECTB, YpaBHEHHM
XUMHUUYECKHMX peakiuil; ocHoBamu xumudeckoil HomeHkinarypbl (IUPAC u
TPUBHUAIILHOM )
YMeHne o0bsCHATD CBSI3b MOJIOKEHUs dJieMeHTa B [lepuoandeckoil cucreme
C UHCIOBBIMH  XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB XHUMHUYECKHX
5 AJIEeMEHTOB (COCTaB ®  3apsa  sAapa, oOIee YWCI0  AJIEKTPOHOB),
pacripesielIieHueM JIEKTPOHOB 110 SHEPTETHYECKIUM YPOBHSIM aTOMOB TTEPBBIX
TPEX MEPUOAOB, KaTUs U KAJIbLIUS
[IpencraBieHue O MNEPUOJMYECKONM 3aBHCUMOCTH CBOMCTB XHUMHUYECKUX
5 AIIEMEHTOB  (paJuyc aroma, 3JIEKTPOOTPULIATENbHOCTE), MPOCTBIX H
CJIO’KHBIX BEILECTB OT MOJIOXKEHUS 371eMeHToB B [lepuoanyeckoii cucreme (B
MaJIbIX MepUOJiax U INIABHBIX MOATPYIIAX) U JIEKTPOHHOTO CTPOSHHSI aToMa
7 YMeHune KinaccupuImupoBaTh:
7.1 XUMHUYECKUE 3TIEMEHTHI
7.2 HEOPTraHWYECKHE BEIIECTBA
7.3 XUMHYECKHE PeaKIuu
8 YMeHue onpenensrs:
8.1 BAJICHTHOCTh M CTETIEHb OKHUCJICHUSI XUMUYECKUX AJIIEMEHTOB, 3apsi]] HOHA
8.2 BUJ XUMHUYECKON CBSI3U M TUI KPUCTAJUIMYECKON CTPYKTYPHI B COSAMHEHUSX
8.3 XapakTep Cpeapl B BOAHBIX PACTBOpPaX BEIMIECTB (KHCIOT, OCHOBAHHIA)




8.4

OKHCIIUTECIIb U BOCCTAHOBUTCIIb

9 YMeHne XapaKTepr30BaTh (GPU3NICCKUE U XUMUYCCKHE CBOWCTRA!
MPOCTBIX BEMIECTB (KHUCIOPOJ, 030H, BOAOPOM, TpaduT, anmas, KPEeMHHH,
9.1 azoT, docdop, cepa, XJIop, HATPUH, KaTuil, MAaTHUN, KAJIbIUH, aTFOMUHHM,
JKeTe30)
CJIOXHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX PacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOI, CEPOBOJIOPOJ, OKCHIBI M THUAPOKCHIBI MeTauioB [-11A
9.2 rpynn, amromunus, meau (II), nunka, sxenesa (11 u 1), okcuaer yriepomaa (11
' u IV), kpemuus (IV), azora m ¢ochopa (III u V), cepsr (IV u VI),
CepHUCTas, CepHas, a30THCTas, a3oTHasi, QocdopHas, yroibHas,
KpEMHUEBAsl KUCIO0Ta U UX COJIN)
MIPOTHO3MPOBATh M XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT
9.3 UX COCTaBa W CTPOCHHS, NPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HX
' CBOWCTB, BO3MOXXHOCTb MPOTCKaHHWsS XHUMHYECKMX TpPEBpallCHUN B
Pa3INYHBIX YCIOBUAX
10 YMeHHEe COCTaBISATh MOJICKYJISIPHBIC U MOHHBIC YPAaBHECHUS PEaKIUi, B TOM
qHCIIe:
10.1 peaxiuii HFOHHOTO OOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIONINX XHUMHUYECKHAE CBOMCTBA HM3yYEHHBIX KJIAcCOB (TPYIII)
' HEOPraHMYECKHUX BEIIECTB
10.4 MOJATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 VMeHne BEIYHUCIIATH (TIPOBOAUTH PACUETHI):
111 OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MacCOBYIO
' JIOJTIO XMMHYECKOTO dJIEMEHTA B COSIMHCHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €70 MacCy, 00beM ra3oB
114 M0 YpaBHEHHSIM XMMHUYECKUX PEAKINil M HaXOAUTh KOJUYECTBO BEIIECTBA,

00BEM U MacCy p€arcHTOB HJIM MMPOAYKTOB pCAKIIUN




12

Bnanenue (3HaHHE OCHOB):

121

OCHOBHBIMM METOAAMU HAYyYHOTO TIO3HaHUS (HaOIrofeHue, H3MEpeHHe,
AKCIIEPUMEHT, MOJEJIMPOBAHUE) NPU HU3YYEHUM BEUIECTB U XHMHUYECKUX
SBIICHUI; yMEHHE C(OPMYIHUPOBATH MPOOJIEMY U MPEUIOKUTh IyTH e
pelieHus

12.2

0e30macHOi paboThl ¢ XUMUYECKIMH BEIIECCTBAMH, XUMUYECKOW TIOCYION 1
1a00paTOPHBIM 000PYI0OBaHUEM

12.3

MpaBWJIaMyd OE30MACHOTO OOpAaIIEeHUsI C BEIIECTBAMHU, UCIOIB3YEeMBbIMU B
MOBCEHEBHOM J>KW3HHU, NpaBWJaMHU TIOBEJICHUS B IMEIAX cOepeKeHus
3J0POBbSI W  OKPYXKAIOLIEW NPUPOJHOW Cpelbl; IMOHHUMaHUE Bpeaa
(omacHOCTH) BO3JCHCTBHS Ha KMBBIE OPraHU3MBI ONpPEACIEHHBIX BEIIECTB,
CIocoO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS

13

Hanmuuune MMPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA W OCYLICCTBJIICHUA
CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

131

HU3YUCHUC W OIIMCAHUC (I)I/ISI/ILICCKI/IX CBOICTB BCIICCTB, O3HAKOMIJICHHEC C
q)HSH‘leCKI/IMI/I U XUMHUYCCKUMU SABJICHUSAMMU, OIbITHI, WIUIFOCTPUPYIOIIUC
IMMPU3HAKH TPOTCKAHUSA XUMHUYCCKUX peaKHI/Iﬁ

13.2

HU3YUCHUC CII0CO00B pa3saAcCICHUA cMmecei

13.3

MMOJIYYCHHUE KHUCIOpOAa U HU3YUYCHHEC €TI0 CBOﬁCTB; IMOJIydeHHue BOAOPOAa U
HU3YUCHUC C€TO CBOﬁCTB; MOJIYUYCHHEC YIJICKHUCIIOTO Tra3a W HU3YUYCHUC CTO0
CBOfICTB; MOJIYUYCHNEC aMMHaKa U U3YUYCHUC CTO CBOICTB

13.4

IIPUTOTOBJIEHUE  pPAacTBOPOB €  ONPEACIEHHOM  MaccoBOM  AojeH
pacTBOPEHHOIO BELIECTBA

135

IPUMEHEHNE UHAMKATOPOB (JITakMyca, MEeTHJIOpaHka U (peHondTanenHa) Juis
OIIpeJIeTICHNs XapaKTepa CPeabl B PACTBOPaxX KHUCIOT U HIeTI09ei




13.6

UCCIIEIOBAHNE U OINHCAHUE CBOMCTB HEOPraHWYECKHX BEILIECTB PA3IMUHBIX
KJIaCCOB; M3YYEHHE B3aUMOJCHCTBHUS KHUCIOT C MeTaUIaMH, OKCHIAMHU
METAJIOB, PAaCTBOPUMBIMM UM HEPAaCTBOPUMBIMH OCHOBAHUSIMH, COJISIMU,
IIOJIyUEHUE HEPACTBOPHUMBIX OCHOBAHMM; BBITECHEHHME OJHOIO MeTajlla
JOpyrMM W3 pacTBopa COJM; HCCIENOBaHUE aM(OTEPHBIX CBOMCTB
TUAPOKCUOB ATFOMUHUS U LIMHKA

13.7

pelIeHHe SKCIEePUMEHTANbHBIX 3a7ad 1o TemaM: «OCHOBHBIE KJIacChl
HEOPraHWYECKUX COCIUHEHUN»; «IJIEKTPOJUTUYECKAsS JHUCCOLMAIU;
«Baxxnelme HeMeTaIbl U UX COCIMHEHM», «BaxkHelnme MeTaluisl 1 uX
COCTMHECHMUS

13.8

XUMHUYECKHE DKCIICPUMEHTHI, HWUTFOCTPUPYIONIUE TPU3HAKU TPOTCKAHUS
peaKimii HOHHOTO OOMEHa; KaYeCTBCHHbIC PEAaKIIMU Ha MPUCYTCTBYIOIIHUE B
BOJIHBIX PAacTBOpAaxX MOHBL: XJOPHI-, OpOMHI-, HOOUA-, Cyabdat-, pocdat-,
KapOOHAT-, CWJIMKAT-aHUOHBI, THIPOKCUI-UOHBI, KAaTHOHBI aMMOHWUSI,
MarHus, KajubIUs, adlOMUHH, kene3a (2+) m kenesa (3+), memu (2+),
[IUHKA

14

VYMmeHnue:

141

MMpEaACTaBIATb PE3YyIbTAThL OKCIICPUMCHTA B (l)opMe BBIBOJIOB,
JA0Ka3aTCJIbCTB, Fpaq)I/IKOB 151 Ta6J'II/II_I U BBIABJATH OMIIMPUYCCKUC
3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATh CBA3U MCXKAY pPCAJIbHO Ha6J'IIOI[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMHU U IIpoHecCaMu, IMPOUCXOAAINMMU B MAKpO- W MHUKPOMHUDPE,
0OBSACHATH IIPUYNHBI MHOI‘006p33I/I$I BCIICCTB




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
Kon
1 [lepBoHavYaIbHBIE XUMUYECKUE MTOHSATHUS
11 YucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMecei
12 ATOMBI U MOJEKYJIbl. XUMUYECKHE 3IeMEHThl. CHMBOJIBI XUMHUUYECKHX JJIEMEHTOB.
' [IpocThie U ClI0XKHBIE BEIIECTBA.
13 Xumuyeckass Qopmyna. BaneHTHOCTh aTOMOB XHMMHYECKHX dyeMeHToB. (TerneHb
' OKHCIICHUS
14 3aKoH MOCTOSIHCTBA COcTaBa BemlecTB. OTHOCUTENbHAS aTOMHast Macca. OTHOCUTENbHAS
' MOJIEKYJIIpHas Macca. MaccoBast 10JIsl XUMHYECKOTO 3JIEMEHTA B COSMHEHUN
15 KonuyectBo BemectBa. Mok, Monsipaass macca. Mousipablii - 00BEM  Ta3oB.
' B3anmMocBsI3b KOTMYECTBA, MACChI U YUCIIA CTPYKTYPHBIX €IMHHI] BEIIECTBA
16 ®u3nueckue U XUMUYECKUE SIBJICHUSA. XUMHUYECKas peakuus M e€ MPU3HAKU. 3aKOH
' COXPAHEHHUs MAcChl BEUIECTB. XMMUUECKUE YPaBHEHUS
5 Ilepuonnueckuii 3axkoH u Ilepuoguueckas cucrema XUMHUYECKHX dnemeHToB JI.I.
MenneneeBa. CTpoeHne aTOMOB
Ilepnonnueckuit 3akoH. Ilepmommyeckas cucrema XuMuU4eckux odneMmeHTtoB J[.H.
2.1 MenpneneeBa. [leproasl u rpynmnsl. @U3n4ecKuil CMBICH MOPSAIKOBOIO HOMEpa, HOMEPOB
Mepuo/ia U TPYNIbI 3JIEMEHTA
Crpoenne aromoB. CocraB aroMHbIX sgep. HM3ortomsl. Onektponbl. CTpoeHue
2.2 DIIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XuMHuUecKux 3neMeHToB [leproanueckoit
cuctemsl /.M. MeHnaeneeBa
3aKOHOMEPHOCTH B W3MEHEHHHM CBOWCTB XHUMHYECKHX OJJIEMEHTOB TEPBBIX TPEX
53 MepuoIoB,  Kalus, Kaimplus  (paamyca  aTOMOB,  AJIEKTPOOTPHUIATEIHHOCTH,
' METaJUIMYECKUX W HEMETATMYECKUX CBOMCTB) M MX COCIWHEHHUHA B COOTBETCTBUHU C
MOJIOXKEHUEM AJIeMeHTOB B [leproanyueckoii cucteMe U CTpOSHUEM UX aTOMOB




CTpOCHI/IC BE€IICCTBA

3.1

Xumuyeckass  cBsa3b.  KoBaneHTHas  (mosispHass W HEMOJIApHasl)  CBS3b.
DNEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JeMeHTOB. MoHHas cBsa3b. Meramnmndeckas
CBSI3b

3.2

Tunel KpUCTANIMYECKUX PEMIETOK (aTOMHAsl, MOHHAs, METAJUIMYECKas), 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBA3H

Baxneimme MpEaACTAaBUTCIIN HCOPIraHUYCCKUX BEIICCTB. Hemerannel n ux COCOAMHECHUS.
MeTamisl ¥ uX COCIUHECHUA

4.1

Knaccudpukanms W  HOMEHKJIATypa  HEOPTaHWMYECKUX  COCAUHCHHA:  OKCHIIOB
(comeoOpasyromnye: OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) M HECOJIeoOpa3yIoIue;
OCHOBaHMH (IIETIOYN U HEPACTBOPUMBIE OCHOBAHMS); KUCIIOT (KHCIOPOJICOACPIKAIINE
OECKHCIIOPOIHBIC, OTHOOCHOBHBIC 1 MHOTOOCHOBHBIC); COJICH (CPETHUX M KHCIIBIX )

4.2

dusnyeckie W XMMHYECKHE CBOWCTBA IMPOCTHIX BEIICCTB-HEMETAIOB: BOIOPOA,
XJIOpa, KHCIIOPOJIa, Cephl, a30Ta, pocdopa, yriiepona, KpeMHHS

4.3

dusznueckue M XHMHUYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJJIOB: JIMTUA, HATPHA,
Kajaus, Mariusda U Kajablusd, aJJIOMHMHUA, XKEIC3a. 3HeKTpOXHMquCKHﬁ paa HaHpH)KeHI/II\/’I
MCTAJJIOB

4.4

dusnyeckue M XUMHYECKHE CBOMCTBA BOOOPOJHBIX COCI[I/IHCHI/Iﬁ HEMCTAJIJIOB:
XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHE CBOMCTBa OKcHaoB HemeTawio: cepbl (IV, VI), azota(ll,
IV, V), docdopa(lll, V), yrnepoma(Il, IV), kpemuusa(IV). Ilomnyduenue okcumon
HEMETAJUIOB

4.6

Xumnueckue cBoiictBa okcuioB: MeTauioB IA—IIIA rpymmn, nunka, mequ(ll) u xeneza(ll,
[11). ITonmyueHne OKCUIOB METAILIIOB

4.7

XWMHYECKHE CBOWCTBA OCHOBAaHWUW © aM(OTEPHBIX THUIPOKCUIOB (HA TMpUMepe
TUAPOKCHUIOB ATIOMHUHMS, Kene3a, MuHKa). [lomydueHue ocHoBaHUN W aM(OTEPHBIX
TUJIPOKCHJIOB

4.8

OO0mme XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOAHOM, CEpOBOJOPOTHOMH,
CEpHUCTOM, CcepHOH, a30THOH, (ochopHOIl, KpemHHEBOW, yrombHOU. Ocobbie
XAMHYECKHE CBOMCTBA KOHUEHTPUPOBAHHOM CEpHOW M a30THOW KucioT. [lomyuenue
KHUCIIOT




4.9

OO0mme XUMHYECKHE CBOMCTBA cpenHux coie. [lomydenue coneit

4.1 [Tony4yenue, cobupanue, paclo3HaBaHUuE BOJIOPOJIA, KUCIOPOIa, AMMHUAKA, YTIICKUCIIOTO
0 rasa B JjabopaTopuu
4.1 [Toryuenue amMmmmuaka, CepHOM U a30THOM KUCIIOT B MPOMBIIIIEHHOCTH. O011IHe CrIOcOObI
1 MOJIYYEHUS] METAJIIOB
4.1 .
5 ['eneTnyeckas cBsi3b MEXAY KJacCaMU HEOPraHUUECKUX COCTUHEHHM
5 XHUMHUYECKUE peaKIUU
Knaccugukarus XuMHUYeCKUX Peakiyii Mo Pa3InIHBIM MPU3HAKAM: 110 YUCITY U COCTaBY
5.1 YYaCTBYIONIMX B PEAKIUU BEIIECTB, 1O TEIIOBOMY (D (EKTy, M0 HM3MEHEHUIO CTETICHEH
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB
59 TermnoBoil 3¢ (exkT XUMUYECKOW peakuuu, TePMOXHMHUYECKHE YpaBHEHHUS. DK30- U
' HAOTEPMUYECKUE pEAKIIMU. TepMOXUMHUYECKUE YPAaBHEHUS
OKHCIUTENIBHOBOCCTAHOBUTENBHBIE  peakiMu. OKHUCINTENM U BOCCTAHOBHUTEIU.
5.3 ITpoueccsl OKHCJICHUS u BOCCTAHOBJICHMUSL. ONEKTPOHHBIN OanaHc
OKHCITUTEIbHOBOCCTAHOBUTEIIBHON PEaKIIUU
5.4 Teopust 3neKTpoAUTHYECKON Juccounannu. KaTHOHBI, aHUOHBI. DJEKTPOJIUTHl U
' HeRIeKTposuThl. CUIIbHBIE U clla0ble AJIeKTPOaUThL. CTeneHb AUCCOLUAIH
55 Peakiun moHHOTO 0OOMeHa. Y CIIOBUS IPOTEKaHUs PeaKkIMii HOHHOTO OOMEHa, MOJHbIE U
' COKpAILEHHBIE HOHHBIE YPABHEHMSI pEaKLIUi
6 XUMHUS U OKpY’Karolas cpena
BemectBa u  Marepuansl B [OBCEJIHEBHOM KW3HM  4elloOBeKa. be3omacHoe
6.1 UCIOJIb30BaHUE BELIECTB M XMMHUECKUX peakuuid B yaboparopuu u ObiTy. [lepsas
MOMOIIIb NPU XUMUYECKUX 0KOTaX U OTPABICHUSIX
XUMHYEeCKOe 3arps3HeHHe OKpyXKawoled cpeabl (KUCIOTHbIE MO0XAM, 3arpsi3HEeHue
6.2 MOYBBI, BO3/lyXa U BOJIOEMOB), clIocoOBI ero npeaoTspaiienus [IpegensHas qomycrumas

koHueHnTpauus BeuiectB (ITJK). Ponbp XxumMum B pemieHHHM 3KOJOTMUYECKHX MPOOIIEM.
Ycunenne napHUKoBoro 3pdexTa, pa3pynieHue 030HOBOTO CIIOS




[Tpumenenue cepsl, a3ora, (pocdopa, yriepoaa, KpeMHUS U UX COCIUHEHHUU B OBITY,
MCIUIHUHC, IMPOMBIIIJICHHOCTH HW CCJIIbCKOM XO3SHCTBE. HpI/IMCHCHI/IC MCTAJLJIOB H

6.3 CIUIaBOB (CTajb, YYT'YH, IIOPATIOMHHHH, OpoH3a) B OBITY W TNPOMBIILIICHHOCTH HX
coenuHeHuil. [loHaTue 0 KOpPpO3UMM METAIIIOB, OCHOBHBIE CIOCOOBI 3aIIUTBI MX OT
KOppO3Uu

6.4 [TpupoaHbIe HICTOYHUKH YTIIEBOJOPOJIOB (yroiib, MPUPOAHBIN Ta3, HE(PTH), MPOIYKTHI UX

' nepepaboTku (0eH3MH), KX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHavanbHbIC MOHATHS 00 OPTaHUYECKHX BEIIECTBAX KaK O COCAMHEHMSX YIiepoja
6.5 (MeTaH, 3TaH, STWJICH, AlETWIEH, JTAaHOJ, MIMIEpPHH, YKCycHas kucnorta). [lonarue o
' OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKUPaX, OeNKaX, YriaeBoAaX — M UX POJIU B KU3HU
YeJIoBeKa

7 Pacuérnr:

7.1 1o popmynaMm XUMHUYECKHX COCITMHEHUI

7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE

7.3 10 XUMUYECKUM YPaBHEHUAM




