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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMuM Ha YPOBHE OCHOBHOT'O 0011er0 00pa30BaHus COCTaBIEHA
Ha OCHOBE TpeOOBaHMI K pe3yslbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTelbHOU
MIPOrpaMMbl OCHOBHOTO o0uiero odpaszoBanus, npeacrtaBieHHsix B @PI'OC OO0, a
TaKk’k€ Ha OCHOBe (enepanbHONM pabodeil mporpaMMbl BOCIHUTAHHUS U C YYETOM
KOHLEMIMK MpenojaBaHusi ydyeOHOro mnpeaMera «XuMmus» B 00pa30BaTEIbHBIX
opranusanusax Poccuiickon @enepanuu.

[Iporpamma mo xumMuu Aa€T MOpeACTaBIeHUE O LENsAX, 0OIlel crpaTeruu
oOy4deHHMsl, BOCIIUTAHUS M Pa3BUTHUsA, 00YUAIOLIUXCS CPEICTBAMH YU4eOHOTO MpeIMeTa,
YCTaHABIMBAET  00s3aTeIbHOE  MPEJAMETHOE  COJEepKaHHe, IMpeaycCMaTpuBaeT
pacrpeneneHue €ero Mo KiaccamM M CTPYKTypHPOBAaHME N0 pazfeinaM M TeMaM
OporpaMMbl 1O  XMMHH, OINpEAENseT KOJUYECTBEHHbIE U  KAaueCTBEHHbIE
XapaKTePUCTUKHN COJACpPKAHUSA, PEKOMEHAYEMYIO TMOCIIEI0BATEIbHOCTh H3YUYEHUS
XUMHH C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU y4eOHOTO
nporecca, BO3PACTHBIX OCOOEHHOCTEW O0y4aroIMXcs, OMpeNessieT BO3MOXKHOCTU
npenaMera Ui peanu3aluud  TpeOOBaHMM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa30BaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOILEr0 0Opa30BaHUs, a TaKKe
TpeOoBaHMI K pe3ysibTaTaM OOy4eHHs XMMMH Ha YpOBHE ILieJiel U3y4yeHHsl IpeMeTa
U OCHOBHBIX BHJIOB Y4Y€OHO-IIO3HABATENIbHOM JEATENBHOCTH OO0YyYaroImerocs Io
OCBOEHHIO YUYEOHOI'O COJIEpKaHUSI.

3HaHWE XHUMHUU CIY)XMT OCHOBOM s (OPMHUPOBAaHUS MHUPOBO33PEHUS
00yy4arouerocsi, ero NpeCTaBICHUN 0 MaTEpUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
UrparoT GopMHUpyeMble XUMUEH MPEJICTaBICHUS O B3aUMOIPEBPAIICHUIX SHEPTUU U
00 DSBOJIOIMHU BEHIECTB B NPHUPOJE, O MYTIX peHieHHus TI00albHBIX IIPoOIeM
YCTOWYMBOTO PA3BUTHUSL YEJIOBEUECTBA — CHIPhEBOM, DYHEPreTUUYECKOW, NHUILECBOU M
HKOJIOTHYECKOMN 6€30IacHOCTH, MPOOJIEM 31paBOOXPAaHEHUSI.

N3yuyenne xumuu:

CHOCOOCTBYET peanu3alii BO3SMOXXHOCTEN sl caMOpa3BUTHS U (OPMUPOBAHUS
KyJbTYpbI INYHOCTH, €€ 0011el 1 PYyHKINOHATBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHWE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEN
OOy4arouIuxcs, HaBBIKOB HMX  CaMOCTOSATENbHONM  y4eOHOW  JeATEIbHOCTH,
SKCIIEPUMEHTAIBHBIX M  HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCETHEBHOM JKM3HHU, TaK ¥ B MPOPECCHOHATBHON 1eATEIbHOCTH;

3HAKOMHUT CO CHEHM(PUKONA HAYYHOTO MBILUICHMS, 3aKIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IVIS/1a HA €IMHCTBO NMPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TaroM B (JOPMHUPOBAHUU E€CTECTBEHHO-HAYYHON rPaMOTHOCTH O0YyYaroIINXcs;



crocoOCcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HaHHSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B IKOJOTUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUsT B OOYYEHHMM XHUMHH OOECIEYUBAIOTCS CHELUPUKON
colepkaHusi ~ y4eOHOro  mIpeaMera,  KOTOPbIM  SIBIsSIETCS  NEeAaroruuyecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKHM XMMHUU Ha OIpPEAENIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 00I1Iero oOpa3oBaHHsS OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIONIUMHUCS CHUCTEMBI ME€PBOHAYATBHBIX MOHATHUM XWUMHU, OCHOB
HEOPraHMYEeCKOM XUMHUM U  HEKOTOPBIX  OTIENbHBIX 3HAYUMBIX  TOHSITUN
OPraHN4YeCKON XHUMUH.

Crpyktypa cojaepKaHHsl TpOrpaMMbl N0 XUMHUHM C(HOPMHUpPOBaHAa Ha OCHOBE
CUCTEMHOIro mnoaxona K €€ mn3ydeHuto. ColepaHuE€ CKIIAJIBIBAETCS U3 CUCTEMBI
MOHATHI O XMMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI MOHATUH O XUMHYECKOU
peakiuu. OO0e O3TU  CUCTEMBI CTPYKTYpPHO OpTraHU30BaHbl [0 MPUHITUIY
IIOCJIEIOBATENIBHOTO PAa3BUTHSl 3HAHUK HA OCHOBE TEOPETHYECKUX IPEACTABICHUI
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— IpeJICTaBICHUMN 00 ANEKTPOTUTHUECKOM AUCCOLUALIUY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHUS  PAcCMaTPUBAIOTCA HA  OCHOBE  OMIIMPUYECKH
MOJIYYEHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJIHOTO
YPOBHS K JAPYrOMY, BBITIONHSA (PYHKIUU OOBSICHEHUS W MPOTHO3UPOBAHUS CBOWCTB,
CTPOCHHSI M BO3MOKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U IMOIYYEHHUS H3y4aeMbIX
BEILIECTB.

OcBoeHHMe  mporpaMMbl 10  XHMHH  CIOCOOCTBYyeT  (pOpMHPOBAHUIO
MPEJICTABIICHUS] O XUMHAYECKOW COCTaBJISAIOIICH HAYYHOU KAPTUHBI MUPA B JIOTUKE €€
CUCTEMHOM IPUPOABI, LIEHHOCTHOIO OTHOLICHUS K HAyYHOMY 3HAHUIO U METOJaM
MO3HAHUS B HayKe. M3yueHne XuMHuM IPOUCXOAUT C MPUBJICUCHUEM 3HAHUW U3 paHee
M3YYEHHBIX YU€OHBIX TpeaMeToB: «Okpyxatomuii Mupy, «buonorus. 5-7 kimacce» u
«®Dusnka. 7 K1acey.

[Tpu n3ydeHnu XUMUM MPOUCXOAUT HOPMHUPOBAHNE 3HAHUN OCHOB XUMUYECKOMN
HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW NEeATeIbHOCTH
YeJloBeKa M KaK OJAHOrO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYphl. 3ajaya y4eOHOro
MpeMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI XUMUUYECKUX 3HAHUA — BaKHEHUIITUX
($akToOB, MOHATHI, 3aKOHOB U TEOPETUYECCKUX IOJOKEHUHN, JTOCTYIMHBIX 0000IIeHNH
MHPOBO33PEHUYECKOT0 XapaKTepa, A3blKa HAyKH, B MPUOOIIEHUU K HAYYHBIM METOaM
MO3HAHUS TMPU W3YUYECHUHM BEIIECTB M XUMHUYECKUX peakiui, B (GOPMUPOBAHUU U



pa3BUTHU TO3HABATEIBHBIX YMEHUN M UX MPUMEHEHUH B y4e€OHO-TTO3HABATEIBHON U
y4eOHO-HUCCIIEIOBATENbCKON  JACSITENbHOCTH, OCBOCHMHM MpaBUi  0€30MacHOro
oOpaIleHus C BeIeCTBaMHU B TIOBCETHEBHOM KU3HHU.

[Ipy uU3yyeHUH XMMHHM Ha YpOBHE OCHOBHOIO OOIEro 0Opa3OBaHMs BAKHOE
3HaYEHUE MPUOOPENI TaKKUe LIEHU, KaK:

— (QopMHUpOBaHME WHTEIUICKTYaJIbHO pPAa3BUTOW JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHMYECTBY, CAMOCTOSTEIBHOMY NPHUHITHIO PpPELICHUH,
CHIOCOOHO# aanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM KH3HHU;

— HAIPaBJICHHOCTh 00yUYEHUsl Ha CUCTEMAaTHYEeCKOE MPUOOILEHNE 00yUYatoIuXCs
K CaMOCTOSITeJIbHOW MO3HABATEIbHOU JESITEIbHOCTH, HAYYHBIM METOJAM IO3HAHUS,
(GOpPMUPYIOIIIM MOTHUBAIMIO U Pa3BUTHE CITIOCOOHOCTEH K XUMUMU;

— o0ecreyeHne YCIOBHH, CIOCOOCTBYIOMIMX MPUOOPETEHUIO0 00y4arouuMucs
OMBITa Pa3HOOOPA3HON JEATENBHOCTH, TO3HAHHWS W CAMOMO3HAHWS, KIIOYEBBIX
HaBBIKOB (KITIOYEBBIX KOMIICTCHIINN), HMMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— ¢dopmupoBanne o0meld (QYHKIMOHAIBHOH W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHUCJIC YMEHUI OOBSCHATH U OIICHUBATH SIBJICHUS OKPYKAIOIIETO
MUpa, UCTIOIb3YS 3HAHMS U OIIBIT, TIOJYYCHHBIC TPU U3YYCHUH XUMHH, IIPUMEHSATH UX
NpY perieHu  mpoOeM B TIOBCETHEBHOM KU3HU U TPYIOBOU JIEATEIBHOCTH,

— ¢opMHpoOBaHUE Yy 00YyYAIONIUXCS TYMAHUCTUYECKUX OTHOIICHHUM, MOHUMAHUS
[IEHHOCTH XHMHYECKUX 3HAHUM JUIsi BBIPAOOTKHU HKOJIOTHYECKH IeJIeco00pa3HOro
NOBeICHUsI B OBITY M TPYAOBOU NESITEILHOCTH B IIEJIIX COXPAHEHHUS CBOETO 310POBbS
Y OKPYKaroIIEd IPUPOJHOU CPELBIL;

— pa3BUTHE MOTHBallMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCTIMTAHHIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY NMPOdWIIS M HAIPABICHHOCTHU JaTbHEHIIIEr0 00ydeHHS.

OO611ee YnCIIO YacoB, OTBEIEHHBIX ISl U3yYEHUSI XUMHUM HA YPOBHE OCHOBHOTO
obmero oOGpa3zoBaHus, cocraBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B
HEJIEJIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XMMUYECKHE IOHATHS

[Ipenmer xumun. Ponb XUMHM B KM3HM 4YEJIOBEKa. XUMHUS B CHUCTEME HayK.
Tena u BemecTBa. U3nyecKue CBOWCTBA BEMIECTB. ArperaTHOE COCTOSIHUE BEIIECTB.
[lonsiTue 0 MeTonax mMo3HaHWS B XUMHHM. YucThle BemiecTBa U cMmecu. CrocoOsl
pas3zelieHusl CMECEM.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE HJIEeMEHThl. CHMBOJBI XHUMHUUYECKUX
31eMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmysa. BaleHTHOCTh aTOMOB XUMUUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemniecTB. OTHOcUTENbHAasi aToMHas macca. OTHOCHUTENbHas
MoOJIEKyJIgpHasi Macca. MaccoBast 40JIsl XUMHUYECKOTO 3JIEMEHTA B COSIUHCHUMU.

KomnuectBo BemectBa. Mosib. MonsipHas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M YHCJIAa CTPYKTYPHBIX €IWHHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

DU3NYECKUEe M XMMHUYECKHUE SIBIICHUS. XUMHUYECKas peakiusi U €€ MpU3HAKHU.
3aKOH COXpaHEHHsS MacChl BEHIECTB. XHUMHUYeckue ypaBHeHusa. Kiaccuduxarus
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYy/I0H, MpaBuiiaMu paboThl B J1TaOOpaTOpuUu U
npuéMamMu oOpalleHusl ¢ J1Ja0opaTOPHBIM O0OPYJAOBaHUEM, M3YYEHHE M OIHUCAHUE
GU3UYeCKUX CBOMCTB  OOpa3IlOB  HEOPraHMYECKHUX  BEIIECTB, HAOJIOJCHUE
¢dusznueckux (IUIaBiIeHUE BOCKA, TasHUE JIbJa, pACTUpaHUE caxapa B CTYIKE, KUTICHUE
U KOHJIEHCAIMSl BOJbI) M XMMHUYECKHX (FOpPEHHE CBEYHW, MPOKaJMBAHUE MEIHOU
IIPOBOJIOKH, B3aMMOJICHCTBUE MeJIa ¢ KUCJIOTOMN) SBJICHHUM, HAOIOICHUE U OTTMCAHUE
OPU3HAKOB  MPOTEKAaHHMS  XUMHUYECKMX  peakiui  (pas3jokeHue  caxapa,
B3aMMOJICUCTBHE CEPHOW KHUCJIOTHI C XJOPUIOM Oapwisi, Pa3ioKEHUE TUIPOKCHIIA
meau (1) mpu HarpeBaHuu, B3auMOJICHCTBHUE Xkeie3a ¢ pactBopoMm con meau (1),
M3y4eHHE CIOCOOOB pas3leieHus] CMECEd: C IMOMOIIBI0 MarHuTa, (UIBTPOBAHUE,
BBIIAPUBAHUE, TUCTWUIALNL, XpoMmatorpadus, MPOBEACHUE OYUCTKH MOBApPEHHOU
CoJii,  HAOJIOJEHHWE W  ONHCAaHWUE  pe3yJbTaTOB  MPOBEIACHUSA  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHMS MAacChl, CO3JaHHE MOJEIEN MOJIEKYJI
(1rapocTep>KHEBBIX ).

BaxHeiluune npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopon — 3JI€MEHT M IPOCTOE
BellecTBO. HaxokaeHwe Kuciopona B NOpupoae, (Puanueckue U XUMHUYECKUE



cBoiictBa (peakuuu ropenus). Oxcunpl. Ilpumenenue kuciopoaa. CrocoObl
MOJIyYEHHUS KUCIIOpo/ia B 1aOOpaTOpUH U MPOMBIILIEHHOCTH. KpyroBopoT Kuciopoia
B npupoje. O30H — ajioTponHas MoAuGUKALINS KUCIOPO/Ia.

TeroBo# 3pPexkT XUMUUECKON peakuu, TEpPMOXUMHUECKUE YPaBHEHUS, SK30-
YU DHIOTEPMUYECKHUE peakuuu. TOIIMBO: Yrojib U METaH. 3arpsA3HEHUE BO3]yXa,
yCWICHUE apHUKOBOTro 3¢ (ekra, pa3pylieHue 030HOBOTO CIIOSI.

Bonopoa — anemeHT u npocToe BeecTBO. HaxoxaeHne Boaopoaa B MpUpOE,
dbu3nYecKue U XMMHYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ToyueHus. KucmoTsl
U COJIH.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznyeckue CBOMCTBA BOoAbl. Boga kak pacTtBopurtenb. PacTBOpBL.
HaceblllieHHbIE W  HEHACBHIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBast 10151 BELIECTBA B pacTBOpe. XMMHUUYECKHUE CBOWCTBA BOJbl. OCHOBaHUA.
Pone pacTBOpoB B mpuposie U B KU3HMU 4eaoBeKa. KpyroBopoT BOJbI B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudpuxanus nHeoprannueckux coeaunenuit. Oxcuapl. Knaccudukanms
OKCHUJIOB:  cojieoOpasytomue  (OCHOBHBIC,  KHCJIOTHBIC, amM{OTEpHBIE) W
HecosieoOpasyromre. HomeHnkinatypa okcuoB. dusnueckue U XUMHUYECKHUE CBOMCTBA
okcui0B. [Tonydyenue okcuaos.

OcunoBanusi. Knaccudukanuss OCHOBaHUN: WIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkimatypa ocHOBaHUN. @Du3NUEeCKME W XUMUYECKHE CBOMCTBa
ocHoBaHui. [lorydenrne ocCHOBaHUIA.

Kucnotel. Knaccudukamus kucinor. Homenkinarypa kucinoT. dusnueckue u
XUMHYECKHUE CBOMCTBA KHCIOT. Psg aktuBHoctw MetaioB H. H. bekxerosa.
[Tomydenue KUCHOT.

Conu. Homenkinarypa coneil. ®PuU3MUYECKMEe W XUMHUYECKHE CBOWCTBA COJIEH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COECITMHEHUI.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPEIECICHUE COJEP/KAHUS KHUCIOPOJa B BO3IyXE, MOJIYYCHHE,
coOupaHue, pacro3HaBaHWE W W3yYEHHWE CBOWCTB KHUCIOPOJAa, HaOI0aeHNe
B3aUMOJICMCTBUS BEIECTB C KUCIOPOJIOM U YCIOBUS BOSHUKHOBEHUS U MPEKPAILICHUS
ropeHus (moxapa), o3HaKOMJICHHE ¢ oOpasliaMu OKCHIOB M OMHCAaHHE MX CBOWCTB,
MoJIyyeHue, coOMpaHue, pacrno3HaBaHUE M U3yYEHHE CBOMCTB BOAOpoAa (TOpeHHE),
B3aumojieiictBue Bojgopoaa ¢ okcugom Meaw (IlI) (Bo3MOXHO HCHOJIB30BaHKE
BUJIEOMATEPUATIOB), HAOIIOJCHUE OO0pa3lOB BEMIECTB KOJIMYECTBOM | MOIIb,
uccleI0BaHuEe 0COOCHHOCTEW PaCTBOPEHHUSI BEIIECTB C PA3IMUHON PACTBOPUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHON MACCOBOM JIOJ€d PACTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBUE BOJBI C METaulaMH (HATpUEM M KaibIlueM) (BO3MOXKHO



HCIIOJIb30BAaHUE BHUIEOMATEPUANIOB), HCCIEIOBAaHUE OOpPa3LOB HEOPraHUYECKHUX
BEILIECTB Pa3IMYHBIX KJIACCOB, HAOJIOJACHHWE M3MEHEHUS OKPACKU HHAUKATOPOB B
pacTBOpax KHUCIOT W Iesodeil, uzydeHue B3aumopeictBus okcuma menu () ¢
pacTBOPOM CEpPHOM KHCJIOThI, KHCJIOT C METalylaMH, PEaKIuid HEWTpaIu3alui,
MOJy4EHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO METAJUIa APYTUM U3
pacTBOpa COJIM, PELICHUE IKCIIEPUMEHTAIIBHBIX 3a7a4 N0 TeMe «BakHEHIIne KIiracchl
HEOPraHUYECKUX COCTMHEHUI.

IHepuoagnuecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHUX
iemenTtoB JI. H. MengeneeBa. CrtpoeHne aroMoB. XHMMHYECKAasi CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKK KIacCU(UKAIUU XUMUYECKUX 2dyeMeHTOB. [loHsTHe O
IPYINax CXOJHBIX OJEMEHTOB (IIEJOYHbICE U IIEJIOYHO3EMENIbHBIC METaJIIbI,
rajioreHbl, THEPTHBIC T'a3bl). IJIEMEHTHI, KOTOpble 00pa3yroT aM(pOoTepHbIE OKCUIIBI U
TUJPOKCHIBI.

ITepuonnueckuii 3akoH. Ilepuoguueckas cucteMa XMMHYECKUX AJIE€MEHTOB [l.
N. Menpneneesa. Koporkonepuonnas u amuHHonepuoaHas Gopmel [lepuoanueckoit
cuctembl xumuueckux osnemeHtoB JI. M. MenaeneeBa. Ilepronbl W TpyIIIbL
DU3NYECKUN CMBICI HOPSIAKOBOTO HOMEpPA, HOMEPOB MEPUOJIa U TPYIIIIbI SJIEMEHTA.

Crpoenue aromoB. CocTaB atoMHbIX sifiep. M3oTonsl. DnekTpoHsl. CTpoeHHE
ANIEKTPOHHBIX  000704YeK  aroMoB  mepBbIX 20  XMMHUYECKHX  DJIEMEHTOB
[Tepuognueckoit cuctemsl JI. WM. MenneneeBa. XapaKTepUCTUKAa XHUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHUs paJguyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METaJUIMYECKUX U HEMETAJIIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue Ilepuoauueckoro 3axkoHa u Ilepronnueckor CUCTEMbl XUMHUUYECKHX
BJIEMEHTOB [UJIA pa3BUTUd Hayku W npaktuku. . WM. MengeneeB — y4yé€Hbli U
IpaK/IaHMH.

Xumuueckas cBsizb. KoBaneHTHas (modsipHass W HEMOJISIpHAsi)  CBSA3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp okuciieHusi. OKUCIUTENbHO-BOCCTAHOBUTEINbHBIE peakiuu. [Iporecchl
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3ydeHre oO0pa3IoB BEHIECTB METAIOB W HEMETAIJIOB, B3aUMOJCHCTBUE
TUAPOKCHAA IIMHKAa C pPAacTBOPaMHM KHCJIOT M IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemunie ceéa3u

Peanuzanus MexnpenMETHBIX CBS3€d NPU HM3YYEHHH XUMHM B & Kiacce
OCYIIECTBIISIETCS. Yepe3 UCIO0JIb30BAHUE KAaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHATHM,



TaK ¥ MOHATUH, SBISIONINXCS CUCTEMHBIMU IS OTACTBHBIX MPEAMETOB €CTECTBEHHO -
HAYYHOTO LUKJIA.

OOmue ecTeCTBEHHO-HAy4YHBIC TMOHSATHUS: HAYYHBIH (DaKT, TUMOTE3a, TEOpHs,
3aKOH, AaHaiM3, CHHTE3, Kilaccuukanus, NEepUOIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHKE, U3MEPEHIE, MOJICIb, SIBIICHUE.

®dwusuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TOIIHI,
pPaZMOaKTUBHOCTh, MOJIEKYNa, DSJCKTPUUECKUU 3apsiji, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBa, T'a3, GU3NUYECKHE BEIMYUHBI, CAUHUIIB N3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3BE371b1, CoHIIE.

buonorus: dorocuntes, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOABI, TOJE3HbIE
MCKOIIaeMbIe, TOTUTMBO, BOJHBIC PECYPCHI.

IINIAHUPYEMBIE PE3VYJIBbBTATBI OCBOEHHSA ITPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE  pe3yJbTaTBl OCBOCHHUS TPOTPAaMMBl  OCHOBHOTO  OOIIETro
o0pa3oBaHHS JOCTUTAIOTCS B XOoJe OOydYeHHs XHMHUU B CIHHCTBE Yy4eOHOH U
BOCIIUTATEIIBHON JESATEIIBHOCTH B COOTBETCTBHU C TPAIUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIBTYPHBIMH M  JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSMH, TPHHITHIMH B
oOIiecTBe TpaBWJIAaMU K HOPMaMd TIOBEIEHUS M CIIOCOOCTBYIOT IIpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHSI M COIIMATTU3AINN 00yJatOITUXCA.

JImyHOCTHBIC pE3yJIbTAThI OTpaXarOT  TOTOBHOCTH oOydaronuxcs
PYKOBOACTBOBAaThCS  CHUCTEMOW  TO3UTHBHBIX  I[IEHHOCTHBIX  OPHCHTAlUH |
paciIMpeHne OTbITa IEATETHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHMY€CKOT0 BOCTIUTAHUS

[IEHHOCTHOT'O OTHOIICHUSI K OTE€UECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY U
HAy4YHOMY HACIEJWI0, TIOHUMAaHWs 3HAYCHHUS XUMHUYECKOM Hayku B IKHU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEpHON uH(MOpMaluen o
MEPEIOBBIX JOCTHIKEHUSX W OTKPBITUSX MHPOBOM ¥ OTEUYECTBEHHOW XHWMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) TPa’kIaHCKOT0 BOCTIUTAHUSI:

MPEACTAaBICHUS O COIMAJIBHBIX HOPMaxX © TPAaBWIAX MEKIMIHOCTHBIX
OTHONIICHUH B KOJUICKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, Y4eOHOMCCIIeN0BATEILCKOW, TBOPUECKON M JPYTHX BUAAX NEATCIHLHOCTH,



TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM JEATENIbHOCTH TIPU  BBINOJHEHUU
y4eOHBIX, IMO3HABATEIBHBIX 3a/1ad, BBIMIOJIHCHUH XUMHUYECKUX OSKCIEPHUMEHTOB,
CO37aHUM YYCOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO U B3aUMOTIOMOIITH
B TIPOIIECCE 3TON YUCOHOU JCSITCIBHOCTH, TOTOBHOCTH OIICHWBATh CBOE TIOBEACHUE U
MOCTYITKM CBOMX TOBApHIIEH C MO3UIIMU HPABCTBECHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIIEICTBUN MIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUS

MHPOBO33PEHYCCKUE TPEJICTABICHUS O BEIICCTBE M XHMHYCCKOW pPEaKIuHy,
COOTBETCTBYIOIIIME COBPEMECHHOMY YPOBHIO pa3BUTHS HAayKH UM COCTaBJISIONIUE
OCHOBY JUIsl TIOHMMAaHHS CYIIHOCTH HAy4YHOW KapTHHBI MHpA, MPEACTaBICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS TPHUPOJLI, B3aUMOCBS3SIX UEJIOBEKa C
IPUPOJTHON CPEIOi, O POJIM XMMHH B TIO3HAHUU dTHUX 3aKOHOMEPHOCTEH;

NO03HABaTEILHBIC MOTHBBI, HAINPABJICHHBIC HAa TOJYYCHHE HOBBIX 3HAHWUU I10
XHUMHH, HEOOXOJHMMBIC /I OOBSICHCHHS HAOIIOJaeMbIX NPOIECCOB W SBJICHHIA,
NO3HABATEILHOW, WH(POPMAIIMOHHON W YHTATEIbCKOW KYJIbTYpBl, B TOM YHCIIC
HABBIKOB  CaMOCTOSITEIbHOW pabOThl ¢ Y4YCOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATYpPOH, JIOCTYITHBIMH  TEXHUYCCKUMH  CpPEJICTBAMH  HMH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYCHHMIO M TIO3HAHHWIO, JFO0O3HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMO00Opa30BaHUIO, MPOSKTHON U UCCIEA0BATENbCKON J1€ITeNbHOCTH,
K OCO3HAaHHOMY BBIOOPY HANPABICEHHOCTH U YPOBHS 00y4YeHHS B JaJIbHEUIIIEM;

4) hopMHPOBAHUS KYJIbTYPbI 3/10POBbSI:

OCO3HAaHME IIEHHOCTHU >KU3HU, OTBETCTBEHHOI'O OTHOIIIEHUS K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 3JI0POBBIA 00pa3 KU3HHW, OCO3HAHUE TIOCJIEACTBUI U HEMPUSITHE
BpPEAHBIX  TpHUBBIUEK  (ymoTpeONeHUsT  aJIKOorojii, HAPKOTHUKOB,  KYpEHHS),
HEOOXOAUMOCTH  COOJIFOJICHUS TpaBUJI  OE30MACHOCTH TMpU  OOpallleHHH ¢
XUMHYECKUMU BEIIECTBAMU B OBITY U PEaIbHON KU3HU;

5) Tpy/10BOro0 BOCIIUTAHUS:

MHTEPEC K MPAKTUUYECKOMY H3YYCHHIO Mpodeccuii U Tpyaa pa3IudHOro poja,
YBaXEHUE K TPYAY U pe3yibTaTaMm TPYIOBOH NESITEIbHOCTH, B TOM YUCJIE Ha OCHOBE
MPUMEHEHUS TIPEIMETHBIX 3HAHUIA 10 XUMHUHU, OCO3ZHAHHBIN BHIOOP WHIWBUYATBHOM
TPACKTOPUU TPOAOKEHUS O00pa3oBaHWs C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB W TOTPEOHOCTEH, YCMENTHOMN
nmpoecCHOHaNbHON NMEeATeTFHOCTH U Pa3BUTHS HEOOXOJIWMBIX YMEHUH, TOTOBHOCTH
aJanTUPOBaTLCA B IPO(PECCHOHATBHOM Cpee;

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

HKOJIOTHYECKH 11€JIeCO00pa3HOE OTHONICHHE K MPUPOJE KaK MCTOYHUKY JKU3HU
Ha 3emie, OCHOBE €€ CyIIEeCTBOBAaHWS, MOHMMAaHWE IIEHHOCTH 3J0pPOBOTO U
Oe3zomacHoro o0pa3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY



GU3UYECKOMY M TICUXHYECKOMY 3JI0POBBIO, OCO3HAHUE IIEHHOCTHU COOJIIOICHUS
npaBuil 0€30MacHOr0 MOBEJCHUS TIPU pabOTe C BEIIECTBAMU, a TAKKE B CUTYalUSX,
YIPOXKAKOILIUX 340POBbIO U KU3HU JIOEH;

CIIOCOOHOCTU TPUMEHSITh 3HAHMS, MOJydaeMble MPU W3YYECHUU XUMUHU, IS
peILIeHUs 3a7a4, CBA3AHHBIX C OKPYXXKAIOLIECH NPUPOAHON CPENOH, I MOBBILICHUS
YPOBHS  DKOJOTMYECKOM  KYyJbTYphl, OCO3HaHMS  IJIOOAJBLHOTO  XapakTepa
AKOJIOTUUECKUX TPOOJeM M MyTel UX pelIeHUs IMOCPEIACTBOM METOJ0B XHUMHH,
AKOJIOTUYECKOI'0 MBIIUIEHNS, YMEHHUS PYKOBOJICTBOBATHCA WM B IMO3HABATEIBHOM,
KOMMYHUKATUBHOMN U COLIMAIIBHOU MPAKTHUKE.

METAIIPEMETHBIE PE3YJIBTATbBI

B cocraBe wmeranpeaMETHBIX PE3YJIBTATOB  BBIACISIIOT 3HAYUMBIC  JUIA
dbopMupoBaHusT MUPOBO33PEHUSI OOIICHAYYHBIE TOHITHS (3aKOH, TEOPHSs, MPUHIIUII,
runore3a, (axkT, CcucTeMa, MPOIECC, DOIKCICPUMEHT U JPYroe.), KOTOpPBIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX TMpeaMeTax M TIO3BOJISIOT Ha
OCHOBE 3HAHUW U3 ATUX TPeAMETOB (OPMHUPOBATH MPEICTABICHUE O IIEIOCTHOU
HAy4YHOW KapTUHE MHpaA, U yHUBEpCaJbHbIC Y4ueOHBbIC NEWCTBHUS (IMO3HABATEIIbHbBIC,
KOMMYHHUKATUBHBIC, PETYJISTUBHBIC), KOTOpbIe oOOecreuynBaroT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHIO YYCOHOM
JICSITEIbHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJornyeckue 1ecTBUS:

YMEHUS HCIIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TIPU  OCBOCHUH
3HAHUM: PACKPBIBATh CMBIC XUMHYECKMX MOHATHN (BBIACIATH HUX XapaKTEpHBIC
MpPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JAPYTMMHM TOHSTUSIMU), HCIOJIb30BATh
MOHATHUS JIJI1 OOBSICHEHUS OTIEIbHBIX (DAKTOB W SIBICHUH, BHIOMPATh OCHOBAHUS U
KpUTEPUU JJId KIacCU(PUKAIMK XUMHUYECKHUX BEIIECTB W XUMHYCCKHX PEaKIni,
yCTaHABIIMBATh NPHUYUHHO-CIICICTBEHHBIE CBS3W MEXIy OOBEKTaMH HW3yUYCHHS,
CTPOUTH JIOTUYECKUE PACCYX IACHUS (MHAYKTHUBHBIC, EAYKTHBHBIC, 1O aHAJIOTHH),
JICJIaTh BBIBOJbI M 3aKJIFOUCHUS

YMEHHME TNPUMEHATh B IMPOIECCE TMO3HAHUS TOHATUS (MPEeAMETHbIE U
METanpeaMETHbIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJICNIU, UCIOJIb3yeMble B XHMUU,
MpeoOpa30BBIBATh IIUPOKO MPUMEHSIEMbIE B XUMHH MOJICIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAaK (CHMBOJ DJJIEMEHTAa), XuUMHYeckas ¢(opMmMylla WU ypaBHEHHUE
XUMHUYECKOW pEaKkIuu — MPH PEIICHUH y4eOHO-TIO3HABATENIBHBIX 3a7ay, C YYETOM
3TUX MOJEIBHBIX IMPEICTABICHUN BBISABIATh W XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKU HU3YYaEMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB M XHMHYECKUX PEaKIUi,
BBISBISATH ~ OOIME  3aKOHOMEPHOCTH, NPUYMHHO-CIICACTBEHHBIE  CBSI3M U
MPOTUBOPEUYUS B U3YUAEMBIX IIPOLIECCAX U SBJICHUAX.

ba3oBble ucciiegoBarTejbCKue JeiiCTBUSA .



YMEHUE WUCIOJIb30BaTh IIOCTABIICHHBIE BOIMPOCHl B KAYECTBE HWHCTPYMEHTA
MO3HAHMS, & TAKKE B KQUECTBE OCHOBBI i ()OPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

NpuOOpETeHHE OMNbITa MO TUIAHUPOBAHUIO, OpPraHW3allUd U MPOBEICHUIO
YUYEHUYECKUX OJKCIEPUMEHTOB, yMEHHE Ha0moAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATH €ro pe3yibTaT, (opmMyaupoBarh 000OIIEHHS U
BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABISATh OTYET O
poJeaHHon padore.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, aHAIU3UPOBATH W HMHTEPIPETUPOBATH HH(POpPMAIIHIO
pPa3IUYHBIX BUAOB W (OPM MPEJCTABICHUS, MOJYy4aeMyl M3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAS TUTEpaTypa XUMMUUYECKOTO COJIepKaHuUsl, CIIPAaBOYHBIC TTOCOOUSI,
pecypebl HTEpHEeTa), KPUTUYECKHU OIICHUBAThH MPOTUBOPEYMBYIO U HEJOCTOBEPHYIO
UH(OpPMAILIHIO;

yMEHUE TPUMEHATHh pa3IMYHbIE METOJbI M 3alpoChl MPU TIOWCKE U OTOOpe
uHQOpMallMK W COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJMMBIX JJI BBHITIOJTHEHUS
y4eOHBIX W TO3HABATEJbHBIX 3a/1a4 OMNpeeAEHHOr0 THUIa, MPHUOOPETEHHUE OIbITA B
o0JlacTh  UCMOJB30BaHUS  WHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUM,
OBJIQJICHUE KYJIBTYPOW AKTUBHOTO HCIIOIB30BAHUS PA3IMYHBIX TMOUCKOBBIX CHUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (HOpPMY MpeACcTaBiIeHUS HHPOPMALUU U
WUIIOCTPUPOBATh peIlaeMble 3aJayd HECJIOXKHBIMU CXEMaMH, JuarpaMMami,
apyrumMu popMamu rpapuku U ©X KOMOUHALIUSIMU;

YMEHHE WHCIONb30BaTh M  aHAIM3UpPOBAaTH B  Mpolecce Yy4yeOHOW U
UCCIIEIOBATEIbCKON JEATEIHPHOCTY HMHMOPMALUIO O BIHSHUU TPOMBIIUICHHOCTH,
CEJIbCKOT'O XO35IMCTBA Y TPAHCIIOPTA HA COCTOSIHUE OKPYKAKOIIEH TPUPOJHOUN CPEIBL.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe I1eCTBHUS:

YMEHHMS 33/1aBaTh BOIPOCH (B X0J/€ Avaiora v (Win) JUCKYCCUM) MO CYILECTBY
oOcyxnaeMol  TeMbl, (GOPMYIHPOBATH CBOM  MPEIJIOKEHUS  OTHOCHUTEIBHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a1a4H;

YMEHHUSI  TPENCTABISATh  MOJYYEHHBIE  pe3yJbTaThl  IO3HABATEIbHOU
NEATEIbHOCTU B YCTHBIX M MHChbMEHHBIX TEKCTAX; JENIaTh IPE3EHTALUIO PE3YyJIbTaTOB
BBITIOJTHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTOpHOTO OMbITa, JIA0OPaTOPHOU
paboThI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHUSI y4eOHOrO0 COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATEIbHON U HCCIIEI0BATEIbCKON JEATEIbHOCTH MPHU PEIICHUH BO3HUKAIOIIUX
mpoOieM Ha OCHOBe yuéra OOmMWX WHTEPECOB W COTJACOBAHUS TMO3UIUN
(obcyxmenuns, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPJAHHAIHS COBMECTHBIX
NEUCTBHI, ONpe/leIeHe KPUTEPUEB MO OLIEHKE KaueCTBa BBIMOJIHEHHOW pabOThI U

TpyTHe).



PeryiasiTuBHbIC YHHBEpPCAJIbHbIC Y4eOHbIC 1CHCTBHS:

YMEHHE CaMOCTOSITEJIbHO OIpEeNeisaTh LENU JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISIT, KOHTPOJUPOBaTh U NPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesATeNbHOCTh, BbIOMpaTh HauOosee 3(PEKTUBHBIE CIOCOOBI pelIeHUs Y4EeOHBIX U
IIO3HABATEIBHBIX 3a/Ja4, CaMOCTOSITEJIbHO COCTABISITh WA KOPPEKTUPOBATH
NPEIJIOKEHHBIM  QITOPUTM  JEUCTBUM NIPU  BBIIOJHEHUM 3aJaHUUd € Y4ETOM
MOJIyYeHHs] HOBBIX 3HAHMM 00 H3y4yaeMbIX OOBEKTaX — BELIECTBAX U PEAKIUSAX,
OLICHUBAaTh COOTBETCTBHE IIOJIYYEHHOI'O pE3yJbTaTa 3asBICHHON LEIU, YMEHHE
WCIIOJIb30BaTh U AHAJIU3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCIIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yJbTaTOB IO OCBOEHHIO  005S3aTEIbHOTO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOW (enepasbHON paboyeil mporpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIIMMUCS Hay4HbIE 3HAaHUS, YMEHUS M CIIOCOObI
nercTBUH, cerupuyeckue s TpeIMEeTHON 00acTu «XUMUS», BUABI AESTENbHOCTU
O TOJYyYEHHWIO HOBOIO 3HAHHUA, €ro WHTEpIpeTanuu, MpeoOpa3oBaHUI0 U
NPUMEHEHHIO B Pa3JIUYHbIX YUEOHBIX U HOBBIX CHUTYalIUSX.

K koniy oOydenus B 8 kjiacce mpeaMeTHbIE pe3ylbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTDH Y OOYUAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX TOHSITHH: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, IIPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOIHAsT M HEOAHOPOJHAsI), BAJEHTHOCTb, OTHOCHUTEIbHAs aTOMHas U
MOJIEKYJISIDHAas Macca, KOJIWYECTBO BELIECTBA, MOJb, MOJISIpHas Macca,
MaccoBas J10Ji1 XUMUYECKOTO 3JEMEHTa B COCAMHEHUHU, MOJISIPHBIM 00BEM,
OKCHJl, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTCIIEHb
OKHCIICHUS, XMMUYECKas peakuus, KIacCUPUKAIUs peakuil: peakuuu
COEMHEHMSI, pEaKuu pasjIoKEeHUs, peaklluu 3aMeUIeHMs], peakuu oOMeHa,
9K30- U SHAOTEPMHMUYECKUE pEeaKlUu, TEIUIOBOM 3(P¢eKT peakuuu, spo
aToMma, DJICKTPOHHBIM CJIOW aToMa, aTOMHas OpOWTalb, pPaJUyC aTroMma,
XUMUYECKasi CBsA3b, INOJSPHAs MU HENOJSApHAs KOBAJCHTHas CBSA3b, MOHHAS
CBSI3b, MOH, KATUOH, aHUOH, PacCTBOP, MAacCOBas J10JIs1 BEECTBA (IIPOLIEHTHAs
KOHLICHTpAlLIKsI) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHMYECKUX IOHATUH U
IIPUMEHATH 3TH MOHATHUSA IIPX ONMCAHUU BELIECTB U UX IIPEBPALICHUN;

e HCHOJB30BaTh XMMUYECKYI0 CUMBOJHUKY ISl COCTaBICHHUS (POPMYI BEIIeCTB
Y YPABHEHUN XMUMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJICHTHOCTh ATOMOB 3JEMEHTOB B OMHApHBIX COEIWHEHHUSX,
CTETEeHb OKUCIICHUS JIEMEHTOB B OMHAPHBIX COCAMHEHUAX, TPUHAAIICHKHOCTh
BEUIECTB K OIpPEACIIEHHOMY KJIacCy COEIMHEHUH 1o (opmynam, BUJ



XAMHYECKOW CBsI3M  (KOBAJICHTHAsT W HWOHHAs) B  HEOPTraHWYCCKUX
COCTMHCHHUSIX;

packpbiBaThb cMmbici Ilepuognueckoro 3akona J[. WM. Menneneena:
JE€MOHCTPUPOBATh TOHUMAaHHE TEPUOJUYECKON 3aBHCHUMOCTH CBOWCTB
XUMHAYECKUX JJIEMEHTOB OT WX TojoxeHus B llepumommyeckoil cucteme,
3aKOHOB COXpaHEHUsI MAacChl BELIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUEeHUsl, 3aKOHa ABOTaipo;

ONKCHIBATh M XapakTepuzoBaTh TabmuuHyto Qopmy Ilepuogmueckoit
CUCTEMBbI XUMHYECKUX DJIEMEHTOB: Pa3INvaTh MOHATHUS «TJIABHAS MMOATPYIIIA
(A-rpynmna)» u «mobounass noxrpymnmna (b-rpynma)», mansie U OoJbiiue
NEPUOJbl, COOTHOCUTh OO0O3HAYEHHS, KOTOpblE UMEITCA B Tabiwuile
«llepuonnueckas cucrema xumudeckux sneMeHToB [[. 1. MenneneeBa» ¢
YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XMMHUYECKUX DJIEMEHTOB
(coctaB um 3apsj sApa, oOlIee YUCIO BJIEKTPOHOB U PACIpPECICHUE UX IO
AJIEKTPOHHBIM CIIOSIM);

KJIacCHPUIIMPOBATh XUMHUYECKHE OSJEMEHTHI, HEOPraHWYEeCKHE BEIeCTBa,
XUMHAYECKUE peakiuu (10 YUCIy W COCTaBy YYaCTBYIONIMX B pPEaKIUU
BEIIECTB, MO TEII0BOMY P (DEKTy);

XapaKkTepu30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPKIasi OMHCAHUE MPUMEPAMU MOJIEKYJSPHBIX
YPaBHEHHM COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHYECKHX TMpEeBpallleHuil B
Pa3TUYHBIX YCIOBUSX;

BBIUUCTISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJIF0 XHMHYECKOTO DdJeMEHTa 1o (opMyie COCAUHECHUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO
XUMHUYECKOU pEaKIUH;

NPUMEHSITh OCHOBHBIE OTEpPAllMd MBICIUTEIBHON JCSITEIBHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, O000O0IIeHHEe, CHUCTEMAaTH3aIuI0, KIacCHU(PUKAIMIO,
BBISIBJICHUE TIPUYMHHO-CIICICTBEHHBIX CBSA3CH — M7 W3YYCHHS CBOICTB
BEIIECTB M XUMHUYECKUX PEaKIUi, ECTECTBEHHO-HAYYHBIE METOJIbI TTO3HAHUS
— HaOMrofIcHNe, M3MEpeHue, MOJCIUPOBAHUE, HKCIEPUMEHT (pealbHbI U
MBICJICHHBIH );

CJIeIOBATh MpaBUJIaM TOJIB30BAHUS XUMUYECKON MOCYI0M M J1ab0paTOpHBIM
o0opyZoBaHMEM, a TakKe TpaBWJIaM OOpalieHuss C BEIMIeCTBAMH B
COOTBETCTBHM C HWHCTPYKIUSIMA 10  BBIMOJTHEHUIO  JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB IO MOJTYYCHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoJa M KHUCJIOpOAA), MPUTOTOBICHHUIO PACTBOPOB C OMpPEACIEHHOMN



MAacCOBOM JOJIEM pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATh U IIPOBOAUTH
XUMHYECKUE SKCIEPUMEHTHl IO PAClO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C MOMOIIBIO UHIUKATOPOB (JMaKkMyc, peHOoN(pTaTCuH, METUIOPaHXK U

pyrue).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue
(uu¢pposbie)
n/ pa3aeyioB U TeM Bcer | Kontpoabn IIpakTH4eck
oOpa3oBartejibHbIE
n NMporpamMmbl 0 ble padoThl ue padoTsl
pecypchl
Pasznea 1. IleppoHayasibHble XUMHYECKHE MOHATUSA
XuMuss — BaxkHast
obacTb
bu6moreka [IOK
€CTECTBO3HAHUS U
1.1 N 5 2 https://m.edsoo.ru/7f4183
MPaKTUYECKON 7¢
OeATEIIbHOCTH _
YyeloBeKa
BemecTBa n bubnuorexa [JOK
1.2 XUMUYECKHE 15 1 https://m.edsoo.ru/7f4183
peaxiuu ic
Hroro mo pazgeny 20

Pa3znen 2. Baxneiinue npeacraBsu

TCJIN HEOPraHU4YeCKHUX BECIIECTB

Bo3ayx.
v bu6mmoreka [IOK

Kucnopon.

2.1 6 https://m.edsoo.ru/7f4183
ITousttre 00 7¢
OKCHIaX T
Bonopon. bu6mmoreka [JOK

2.2 ITonsTue o 8 1 https://m.edsoo.ru/7f4183
KHCJIOTaX U COJISIX ic
Bopna. PactBopsl. bubnunoreka [JOK

2.3 ITousitue 06 5 1 1 https://m.edsoo0.ru/7f4183
OCHOBAaHHUAX 7c
OCHOBHBIE KIIACCHI bu6mmoreka [JOK

24 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f4183

COEIMHEHUN

7c
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Hroro no pazneny

30

Paznen 3. Illepuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumuiueckux 3jnementon /1. U.
MenpgesieeBa. Ctpoenne aToM0OB. XuMu4eckas cB3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbBIE

I[TPOTPAMME

peakuuu
[Tepuonnueckuii
3aKOH B
[Iepnonuueckas
cHCTeMa bu6mmorexa [{OK
3.1 7 https://m.edsoo.ru/7f4183
XUMHUYCCKUX 7c
anemeHToB J[. 1. T
Menpeneera.
Crtpoenue aToma
Xumudaeckas
CBSI3b. bubmmorexa [{OK
3.2 OKHCITUTETBHO- 8 https://m.edsoo.ru/7f4183
BOCCTAHOBUTEIIbH 7c
bIC pEaKIuu
bu6moreka [IOK
Hroro mo pazgeny 15 https://m.edsoo.ru/7f4183
ic
bu6moreka [IOK
PezepBHoe Bpemst 3 https://m.edsoo.ru/7f4183
ic
OBIIEE
KOJIMYECTBO 68
YACOB I10
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bubmmoreka [{OK
genmoBeka. Terna u BemecTna 03.09.2025 | https://m.edsoo.ru/ff0d210c
5 IlonsaTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMUHU 05.09.2025 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUN U TIPUEMBI 1 bubmuorexa [JOK
oOpallieHus ¢ J1abopaTOPHBIM 10.09.2025 | https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei 12.09.2025 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [JOK
: N PHUMEp 17.09.2025 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bubmuoreka [JOK
6 A 1
TOMBI H MOJCHyIH 19.09.2025 |  https://m.edsoo.ru/ff0d2a6¢
7 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmmorexa [IOK
P B 24.09.2025 | https://m.edsoo.ru/ff0d2a6c
8 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmmorexa [JOK
YUp i 26.09.2025 | https://m.edsoo.ru/ff0d2d50
9 3aK0H IMOCTOSHCTBA COCTaBa BEIIICCTB. 1 bu6mmoreka [JOK
Xumnueckas popmyna. BanreHTHOCTB 01.10.2025 | https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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aTOMOB XMMHYCCKHX 3JICMCHTOB

10 XHUMHUYECKHUE AIEMEHTHI. 3HAKH bubmuoreka [JOK
(CMMBOJIBI) XUMUYECKHX JIEMEHTOB 03.10.2025 | https://m.edsoo.ru/ff0d2be8
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTEBHAS MOJIEKYJISIpHAS Macca 08.10.2025 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMHYE€CKOTO bubmmoreka [{OK
dJIEeMEHTA B COCTMHCHUHT 10.10.2025 |  https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MomnsipHast Mmacca 15.10.2025 | https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMHUYecKasi peaxius 17.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycioBHs MPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKITui 22.10.2025 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPaBHECHHUSI 24.10.2025 | https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUAM XUMHUYECKUX Bubmmorexa [JOK
. 05.11.2025 | https://m.edsoo.ru/ffod5708
peakmuit
Knaccudukanms XuMUYECKUX peakLmil
18 (CoeI[I/II-(IEHI/I}IH Pa3IOKECHUS e Bubmmorexa LIOK
’ ’ 07.11.2025 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIKIIoneaucT. O000IeHne 1 bubmnorexa [IOK
. 12.11.2025 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponpHas padota Nel mo teme bubnuoreka [IOK
«BemecTBa 1 XUMUYECKUE PEAKLIUI) 14.11.2025 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK
Bo3ayxa. Kucnopoa — sneMeHt u 19.11.2025 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2be8
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npocroe BeuecTBo. O30H

duznueckue 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmorexa LHOK
poda (peaiit ’ 21.11.2025 | https://m.edso0.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
Cr1ocoObl MOIyYEHNs KUCIOPOIa B
23 naboparopuu ZIqH OMBIHIJIerHOIiTI/I bubmmorexa [TOK
patop p ) 26.11.2025 | https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHHH, K30- U 28.11.2025 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKUX PEAKITUIX
T , .
S R buGmorexa 10K
p yxa, 03.12.2025 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «[Tonyuenne u coOupanmne KUCIOPoaa bubmorexa HOK
i . P poza, 05.12.2025 | https://m.edsoo.ru/ffod4ae2
M3y4YEHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BemecTBo. HaxosxieHue B mpupoie 10.12.2025 | https://m.edsoo.ru/ff0d4dd0
28 du3ndecKnue U XUMUYECKHUE CBOMCTBA bubnmuoreka [JOK
BoJiopona. [Ipumenenue Bogopoaa 12.12.2025 | https://m.edsoo.ru/ff0d4dd0
29 ITousiTHe 0 KHUCIIOTaX U COMIAX bubmorexa LIOK
17.12.2025 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHust BOAOPOIa B bubnnoreka [JOK
nabopaTopuu 19.12.2025 | https://m.edsoo.ru/ff0d4ddO
IIpaktuyeckas padora Ne 4 o reme
31 «ITonmyyenne u cobnpanue BogOpoOaa bubmiorexa LIOK
i P AOPOAa, 24.12.2025 | https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC CTO CBOMCTBY
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazapo 26.12.2025 | https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ra3a [0 €r0 U3BECTHOM bubmmorexa [TOK
My 14.01.2026 | https:/m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brrunciienus 006MOB ra3os 10
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [TOK
P . peakt . 16.01.2026 | https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI Ta30B
35 du3nvecKrue U XMMHUYECKHE CBOMCTBA bubmmoreka [{OK
BOJBI 21.01.2026 | https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [lonste 06 bubnuoreka [IOK
WHJIUKATOpax 23.01.2026 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTens. HacemeHHbIE
37 H HZHaCLIpeHHBIE aCTBOPEI B bubmorexa HOK
m P PPl 28.01.2026 | https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIeCTBa B PaCTBOPE
[IpakTruueckast pabota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
onpeneaEéHHON MacCCOBOM JI0JIeH 30.01.2026 | https://m.edsoo.ru/ffod5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota No2 o teme bubnuoreka [JOK
«Kucnopox. Bomgopoa. Boga» 04.02.2026 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa 06.02.2026 | https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P 11.02.2026 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KIaccuduKaims, bu6mmoreka [JOK
HOMEHKJIAaTypa 13.02.2026 | https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43 OCHOBaHUH 18.02.2026 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa 20.02.2026 | https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHnue u XuMHU4ECKUE CBOKMCTBA bubnuorexa [JOK
KHCJIOT 25.02.2026 | https://m.edsoo.ru/ffOdfee2
Conu (cpeanne): HOMEHKIATypa,
46 CHOCO((SI)I;) H)i)ﬂyll)eHI/Iﬂ XI/IMI/I‘IZEKI/IG bubmorexa HOK
N ’ 27.02.2026 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHIX 04.03.2026 | https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHUYECKUX COCTMHCHUI 06.03.2026 | https://m.edsoo.ru/00ad9a50
49 O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HaAHUH 11.03.2026 | https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [JOK
. 13.03.2026 | https://m.edsoo.ru/00ad9ela
COCTUHCHUI
[TepBbie MOTBITKH KIacCUpUKAITIU
51 XUMHYECKHUX 3yIeMeHTOB. [lonsaTue o bubmorexa HOK
18.03.2026 | https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
52 [Teproauueckasi cucTeMa XUMUYECKUX bubmorexa HOK
20.03.2026 | https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
53 Ilepuopl, rpymnbl, NOATPYIIIBI Bubmmorexa LIOK
25.03.2026 | https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3otombl 08.04.2026 | https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
10.04.2026 | https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenpeneeBa
XapakTepucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[epuomnyeckoii cucreme /1. U. 15.04.2026 | https://m.edsoo.ru/00ada824
MenpneneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUIsl pa3BUTHS HayKu U npaktuku. J[. W. bubnuoreka [IOK
MenyeneeB — y4E€HBIN, TIEIaror U 17.04.2026 | https://m.edsoo.ru/00ada96e
IpaKIaHUH
PesepBublit ypok. O60011eHEe U
58 CHCTIe)MaTHSZEHSI 3HaHPII>I'IH / bubamorera LOK
. 22.04.2026 | https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTtponsHas padota Ned4 o teme
59 «Ctpoenue atoma. XUMHUYECKast bubnuoreka [JOK
cBs3b» / Beepoccuiickas mpoBepouHast 24.04.2026 | https://m.edsoo.ru/00adb486
pabota
60 DJIEKTPOOTPUIIATEITLHOCTh AaTOMOB bubnuoreka [JOK
XUMHUUYECKUX DIIEMEHTOB 29.04.2026 | https://m.edsoo.ru/00adaab8
61 HNoHnHas xumudeckas CBs3b bubmmorexa [JOK
06.05.2026 | https://m.edsoo.ru/00adac34
62 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK
CBSI3b 08.05.2026 | https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHast XUMHAYECKast bubnuoreka [IOK
CBSI3b 13.05.2026 | https://m.edsoo.ru/00adaab8
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bubmuoreka [JOK

o4 Crenetib OKHCICHHS 1 15.05.2026 | https://m.edsoo.ru/00adae28

65 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakiuu 20.05.2026 | https://m.edso00.ru/00adb076

bubnuorexa [JOK

06 OKUCIHTEIN  BOCCTAHOBHTCIIH 1 22.05.2026 https://m.edsocla_.[ ru/00adb076
PesepBubiit ypok. O60011eHNE 1

67 CHUCTEeMaTHU3alKs 3HAHUH 110 TEME 1 bubnuoreka [JOK
«Ctpoenne aroma. XUMHUYECKast 27.05.2026 | https://m.edsoo.ru/00ad9ch?2
CBSI3b»

68 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [IOK
CHUCTEMaTH3aIus 3HAHUH 29.05.2026 | https://m.edsoo.ru/ff0d61c6
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJILHOM MTPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

IIo Teme: «HepBOHa'-IaJ'II)HI)Ie XUMHWYECKHUEC ITOHATHUA»

1.1

pacKpbhIBaTb CMBICII OCHOBHBIX XHUMHUYECKUX TIOHSTHI: aToM,
MOJIEKyJIa, XHMHUYECKHH JJEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOPOJHAsS W HEOJHOPOJHAs), BaJECHTHOCTD,
OTHOCHTENIbHAsE aTOMHas W MOJICKYJsIpHash Macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJIApHAs Macca, MaccoBasl JOJS XHMHUYECKOTO
JJIEeMEHTa B COCIMHEHHUU, MOJIAPHBIN 00BEM, XUMHUYECKas pEaKIus,
Kiaccuukanus — peakmuil:  peakuuu  COCOUHEHHUS,  pPeaKIuu
pa3lioKEHUsI, PEaKUUH 3aMEIIeHUs, pPEakIuu oOMeHa, 3K30- U
SHJOTEPMHUUYCCKHE PEAKIUU, TEIUIOBOM 3(PQeKT peakmuu, pacTBop,

MaccoBasi J10Jig BelecTBa (MPOLEHTHAs KOHIIEHTPAlIMsI) B pacTBOpe

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMMHYECKHX MOHATUN U

IIPUMCHATD OTHU IIOHATHA IIPU OIIMCAHHWH BCIICCTB U UX npeBpameHHﬁ

1.3

HCIIOJIb30BAaTh XHUMHYCCKYIO CHMBOJIMKY JIsI COCTAaBJICHUS (I)OpMyJ'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

PaCKphbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTABd, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE DPCaKIUn (HO Yucily Hu COCTaBy

Y4YaCTBYIOIIMX B PEaKIMH BELIECTB, 10 TeIJI0BOMY 3 deKTy)




1.7

BBIUYHCIISITh OTHOCUTEIBHYIO MOJEKYJSIPHYHO M MOJSIPHYKO MAaccChl

BCIICCTB

1.8

BBIUMCIIATH MAacCOBYIO JIOJIIO XHMHUYECKOTO 3JeMeHTa 1o (opmyie

COCAUHCHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCHIECCTBA B PaCTBOPE

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METObl IMO3HAHUS — HAOJIOJCHHUE,
U3MEpEeHUe,  MOJEIIMPOBAHME,  AKCHEPUMEHT  (peajbHbli U

MBICJIEHHBIH)

ITo Teme: «BaxHennme NpeacTaBUTENN HEOPraHUUYECKHUX BEIIECTB)

2.1

PaCKpbeIBaTb CMBICII OCHOBHBIX XHUMHUUYCCKUX TIOHSTHH: OKCHnI,

KHuCj0Ta, OCHOBAHUEC, COJIb

2.2

ONpCACIIATh NPUHAMJIIC)KHOCTh BCHICCTB K OHpe)IeHéHHOMy KJ1acCcy

coeMHeHu 1no popmMynaam

2.3

K.]'IaCCI/I(l)I/II_[I/IpOBaTI) HCOPTaHUYCCKHEC BCUICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMHUYECKHE CBOICTBa
BELIECTB PA3JIMYHBIX KIJIACCOB, MOATBEP)KIAs ONUCAaHHE IpUMEpaMHU

MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIUi

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBUCHMOCTH OT HX
Kau€CTBCHHOI'O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHUYCCKUX

MIPEBPALLEHUN B Pa3INYHBIX YCIOBUAX

2.6

cleoBaTh IpaBWJIaM  TMOJB30BAHUS XUMUYECKOW TOCyIoll H
1a00paTopHbIM O0OpYIOBAaHMEM, a TAKXKe IMpaBWiIaM OOpalieHus C
BEUIECTBAMU B COOTBETCTBUM C HMHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XMMHUYECKUX OIBITOB MO TMOJIYYCHHIO U COOHMpaHHIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOAA U KHUCIOPOJA), MPUTOTOBIICHUIO
pacTBOpOB C OMpeAenéHHOW MaccoBOM Jojel pacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 0
pacrlo3HaBaHUIO PACTBOPOB IIEJIOYEd M KHUCJIOT C MOMOIIBIO

UH/IMKAaTOpOB (JIakMyc, GeHoIPTaIenH, METUIOPAHXK U APYTHE)

2.7

IMPOBOIUTD paC‘IéTbI 0 YpaBHCHUIO XHMHUYECKOH pcaknuun

[Io Teme: «llepmommueckunt 3akoH u Ilepuogmueckas cucrema
xumuyeckux snemeHToB JI. M. MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTCIILHEIC pCaKkum»

3.1

PAaCKpBIBATH CMBICII OCHOBHBIX XUMHUYCCKUX MMOHSATHM: AApO aToma,




JNIEKTPOHHBIA CJIOH aroma, aToMHas OpOWTanab, paguyc aroma,
XUMHUYCCKas CBA3b, IOJIIpHAd W HEMOJEIpHAad KOBAJICHTHAA CBA3b,
NIEKTPOOTPULIATENILHOCTh, HOHHAsl CBA3b, HOH, KaTHOH, AHMOH,

CTCIICHb OKHMCJICHHUA

3.2

KJIaCCI/I(bI/IIII/IpOBaTI) XUMHNYECCKHUEC DJICMCHTBI

3.3

OTNUCHIBATh W XapaKTepu3oBaTh TaOnuuHyro Gopmy Ilepmoanueckoii
CUCTEMBbl XMMMUECKHUX D3JEMEHTOB: pa3iudarh MOHITHUS «TJIaBHAS
noarpynna (A rpynma)» u «mobouyHas noarpynna (b rpymma)y,

«MaJipIe» B «OO0JIbIIIEe) NnepruoabI

3.4

packpsiBaTh cmbicn Ilepmogmueckoro 3akona .M. Menpgeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC nepnozu/lqecxoﬁ 3aBUCHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIEMCHTOB OT HUX TIIOJOXKCHHSA B Hepno;mqea(oﬁ

CHUCTEMCE

3.5

COOTHOCHUTh  O00O3HAauUeHHUs, KOTOpbIE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XuMuU4Yeckux  anemeHto ..
MenpeneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB MW 3apsna sijapa, oOIiee Yucio

3JIEKTPOHOB U pacnpeiesieHUue UX MO IEKTPOHHBIM CII0SIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUA DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

ONpCACIIATL BUI XUMHWYECKOH CBSI3U (KOBaHeHTHaﬂ n I/IOHHaﬂ) B

HEOPraHN4€CKUX COCIUHCHUAX

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 [IepBoHavyanbHbIE XUMUYECKUE TTOHATHS
[Ipenmer xumuu. Poiap XMMHHM B KU3HHM 4eloBeKa. XHUMHUS B CUCTEME HayK.
1.1 Tena u BemiectBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE
BEILIECTB




1.2

Ilonstue o METOJaxX IO3HaHUsA B XUMUU. Ywucteie BCIICCTBA U CMCCH. CnocoObl

pa3aciieHus: cMecen

1.3

ATOMBI U MOJICKYJIBI. Xumuyeckue dieMeHThl. CHMBOJIBI  XMMHYECKHX

a51eMeHTOB. IIpocThie U c10kKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

1.4

Xumnueckas Gopmysna. BaleHTHOCTP aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
IOCTOSIHCTBA ~ cocraBa  BemiecTB.  OTHOcUTENbHAas ~ aTOMHas — Macca.
OTtHOcuTenbHAA MOJIEKYIISIpHAs Macca. MaccoBast 1011 XUMUUYECKOTO 2JIEMEHTa

B COCIMHCHUHN

1.5

KonnuectBo BemectBa. Monb. MossipHass Macca. B3auMoOCBSI3b KOJMYECTBA,
MacChl W 4YHCJIA CTPYKTYpPHBIX €IWHUI] BemiecTBa. Pacuérel mo Qopmynam

XUMHNYECKHUX COGZ[I/IHGHI/Iﬁ

1.6

@u3nUecKue U XUMUYECKUE SIBICHHS. XMMUYECKas peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XuMHUUeckue ypapHeHus. Knaccudukanus

XUMUYECKUX PEAKIi (COCTUHEHMS, PA3JIOKEHUS, 3aMEIIeHUs, 0OMEHa)

1.7

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCY0M, ¢ MpaBUiIaMu
paboTtel B Jaboparopuu W TpuéMamMu oOpamieHuss ¢ J1abopaTOpPHBIM
000opyIOBaHHEM, W3yYeHHWE W OINUCaHWE (PU3NYECKUX CBOWCTB 00pa3IoB
HEOPraHMYECKHX BENICCTB, HaOMIOJeHHEe (U3NMYECKUX (TUTAaBJICHHE BOCKA,
TasiHUE JIbJla, PACTUPAHUE caxapa B CTYIKe, KUIIEHWE W KOHICHCAlUs BOJAbI) U
XUMHUYECKUX  (TOpeHHe CBeYd, [MpOKaJMBaHWE METHOW  IMPOBOJIOKH,
B3aMMOJICIICTBIE MeJa C KUCJIOTOW) SBJIGHUHM, HAOMIOJEHHE U OIMCAHHE
OPU3HAKOB MPOTEKaHWs XUMHUYECKHX peakuuid (pasjioxkeHHe caxapa,
B3aMMOJICIICTBE CEpHOM KHUCIOTHl C XJIOPUIOM Oapusi, pa3ioKeHHe
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMO/JICIICTBHE KeJie3a C PaCTBOPOM
conu meau(ll), uzyuenue cnoco6oB pazaencHus cMeceil (C MOMOIIbI0 MarHUTa,
¢bunbTpOBaHUE, BHINApUBAHUE, NUCTWILISAIMSA, XpomaTorpadus), MpoBeacHUE
OYKCTKU MOBAPEHHOM coM, HAOIIOJICHHE U OTMIMCAHKUE PE3YIbTATOB MPOBEACHUS
OTIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHue MoJeleil

MOJIEKYII (IIIapOCTEPIKHEBBIX )

Baxwueiiune NMpEACTAaBUTCIIN HCOPTaHNYCCKUX BCUICCTB

2.1

Boznyx — cmech razoB. CoctaB Bozayxa. Kucimopon — aneMeHT U mpocroe
BemiecTBo. HaxoxaeHnue kuciopona B Mpupoje, puznydeckue U XUMHYECKUE
cBoiictBa (peakuuu ropenusi). Oxcuasl. Ilpumenenue kucinopona. CrocoObl
MOJIydeHUsI KHUCIOpOoJa B JIaDOpaTopuu W TpOMBIIUIEHHOCTH. Kpyroopor

KHCJIOpOda B MIPpHUPOAC. O30H — AJUIOTPOITHAA MO,Z[I/I(bI/IKaL[I/IH KHCJIOpOoda




2.2

TennoBoit 3pPeKkT XUMUUECKOH peakuy, TEPMOXUMUYECKUE YPaBHEHHUS, IK30-
U SHAOTEpPMHUUYECKUE peakuu. TOIIMBO: yroib U METaH. 3arps3HeHNE BO3lyXa,

yCUJICHHE TTapHUKOBOTO 3(dekTa, pazpyimeHue 030HOBOTO €05

2.3

Bonopon — snmemeHT M npocroe BemecTBo. Haxoskaenue Bomopona B IPHUPOZE,
¢m3udYecKie W XMMHUYECKHE CBOWCTBA, INPUMEHEHHE, CIIOCOOBI TIOJTyYEHHSI.

Kucnorte! u conu

24

MonsipHblii 00bEM Ta30B. Pacu€Tsl M0 XUMHUYECKUM YpaBHEHHSIM

2.5

®dusnyueckue CcBoWcTBa BOAbl. Boma kak pactBoputenb. PacTBOpHI.
Haceiiennbple 1 HEHACBIILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBass nmons Bemectsa B pacTBOpe. XHUMHUYECKHME CBOMCTBA BOJBL
OcHoBanusi. Ponp pacTBOpoB B mpupoje U B KHU3HM 4denoBeka. KpyrosopoT
BOJAbl B IpHpoje. 3arps3HEHHEe NpUpPOAHbIX BoA. OxpaHa M OYMCTKA

MIPUPOJIHBIX BOJT

2.6

Knaccudukanus nHeopranmdeckux coenunenuid. Oxcuapl. Knaccudukarus
OKCHJOB: cojeoOpa3syrouue (OCHOBHbIE, KHUCIOTHBIE, amQoTepHble) U
HecoseoOpasytomue. HomeHkmatypa oxcujoB. DPU3HYECKHE W XUMUUYECKHE

CBOMICTBa OKCUIOB. [ToydeHne okcuion

2.7

OcHoBanms. Knaccudukanus ocHOBaHMI: MIENOYM ©W  HEPACTBOPUMBIC
ocHoBaHusl. HomeHkiarypa ocHoBaHMH. PU3NYECKHE U XMMUYECKUE CBOMCTBA

ocHoBaHui. [ToyyeHue ocHOBaHU

2.8

Kucnotel. Knaccudukanus kucinor. HomeHkimatypa kuciaoT. Puszndeckue u
XUMHUUYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHoctu MetawuioB H.H. bekerosa.

[Tosnydenue KUCIOT

2.9

Comu. Homenknarypa coiieil. @uU3MYECKHME W XMMHUYECKHE CBOWCTBA COJICH.

[Tosnyuenue conen

2.10

I'eneTnyeckas cBs3b MCKAY KiIaCCaMH HCOPIraHUYICCKUX COG,I[I/IHGHI/Iﬁ

211

XHUMHUYECKUH  DKCICPUMEHT: KAayeCTBCHHOE OIpPEACICHHE  COICpPIKAHHS
KUCJIOpO/ia B BO3IyXe, MOJy4YeHUE, cOOMpaHue, pacro3HaBaHUE W U3yUCHUE
CBOMCTB KHCJIOPOJa, HAOMIOJCHHE B3aUMOJCHUCTBUS BEIIECTB C KUCIOPOJAOM U
yCIIOBUSI BOBHUKHOBEHUS M MpEKpallleHus TopeHus (moxkapa), 03HaKOMIICHHE ¢
oOpa3llaMi OKCHIOB U ONKMCAHME WX CBOWCTB, IOJy4eHUE, CcOOUpaHHe,
pacro3HaBaHHE€ M W3Yy4eHHE CBOWCTB BOJOpoAa (TOpeHHe), B3aUMOJCUCTBUE
Bogopoaa ¢ okcuaoMm menu(ll) (Bo3aMOXHO MCTOIb30BaHUE BHICOMATEPHATIOB),
HaOmoJieHue 00pa3lloB  BEIIECTB KOJMYECTBOM | MOIb, HCCIEIOBaHHE

0COOEHHOCTE  pacTBOPEHHUS BELIECTB C PA3IMYHOW PACTBOPUMOCTHIO,




IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MAacCOBOM J0JIEW PaCTBOPEHHOIO
BEILECTBA, B3aUMOJECHCTBHE BOABI C METaUIaMU (HATPUEM M KaJbLUEM)
(BO3MOYKHO HCIOJIb30BaHUE BMJIEOMATEPUAIIOB), OIPEAEICHUE PACTBOPOB
KUCIIOT W MIEeJI0OYel C IMOMOIIBI0 HHIMKATOPOB, HCCIEIOBaHME OO0pasloB
HEOPraHMYECKUX BEIECTB pA3IMYHbIX KJIACCOB, HAONIOIEHUE W3MEHEHUS
OKpacKM MHJMKATOpPOB B pacTBOpax KHCIOT U ILeJoYell, H3ydyeHue
B3aumozeiicTBus okcuaa meau(ll) ¢ pacTBopoM cepHON KHUCIOTHI, KHUCIOT C
MeETaJUIaMM, PEAKIUI HEUTpaIU3alnH, [TOJy4YeHUE HEPACTBOPUMBIX OCHOBaHUM,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBOpa COJIM, pEIIeHHE
SKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHelmne Kiacchl HEOPraHUYECKUX

COEIUHEHUI)

[Tepnoanueckuit 3akoH u [leproaudeckas cucteMa XMMUYECKUX dJIEMEHTOB
H.N. Menpaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBHUTCJIbHBIC PCAKITUH

3.1

HepBBIe IIOIIBITKHU KJ'IaCCI/I(bI/IKaHI/II/I XUMHAYECKHX »dieMeHTOB. IloHatne o
Ipymnmnax CXOJHBIX 3JIEMCHTOB (HIGHOHHBIG U IICJIOYHO3EMCIBHBIEC MCETAJLIIBI,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3zyioT amdoTepHbIe

OKCHJIbI ¥l TUJPOKCHUIBI

3.2

[Tepuoanueckuii 3akoH. [lepuoandeckas cucteMa XUMUYECKUX 35ieMeHTOB J[. M.
Menpeneena. KopoTtkonepuoanas " JUTMHHOTIEPHOTHAS hopmbI
[lepuonuueckoit cucrembl xumudeckux oanementoB .M. Menzeneesa.
[Tepuoasl u Tpynmbl. PU3HMYECKUN CMBICI TMOPSIKOBOTO HOMEpa, HOMEPOB

Iepruoaa U IpyIrbl 3JICMCHTA

3.3

Crpoenune atomoB. CocTaB aroMHbIX snep. M3otomnbl. DnekTpoHsl. CTpoeHue
JNEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XUMUYECKHX JJIEMEHTOB
Ilepuomnueckoit cuctemsl JI.M1. MeHneneeBa. XapakTepUCTUKA XUMHYECKOTO

3JIEMEHTa 1o ero nojoxkeHuto B [lepuoaunyeckoii cucreme .. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHHUs paauyca aTOMOB XHMHUYECKUX JJIEMEHTOB,
METAJIMYECKUX W HEMETAJUNIMYECKMX CBOMCTB IO TIpynnamM H HEPHOAAM.
3nauenue [lepumonmdeckoro 3akoHa u Ileproauueckoll CUCTEMBI XUMMHUYECKHX
JJIEMEHTOB Ul Pa3sBUTHUS Hayku W npaktuku. [I.M. MenzaeneeB — y4€Hblii U

TpaXXIaHUH.

3.5

Xumudeckas cBsa3b. KoBaneHTHas (HOJ'I}IpHa}I )51 HeHOJ'ISIpHaSI) CBA3b.

aﬂeKTpOOTpI/IHaTCHLHOCTL XHMHUYECKHUX dJIeMeHTOB. FMloHHAas CBSA3b

3.6

Crenenpb okucieHus. OKHCINTEIFHOBOCCTAHOBUTEILHBIC pCaKkiuu. Hpoueccm




OKHCJICHHUS B BOCCTaHOBJICHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUYECKUH OKCIIEPUMEHT: H3Yy4eHHE OO0pa3lloB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJCUCTBHE THMIPOKCHAA LHUHKA C PAaCTBOPAMM KHCIOT H
HIeJI04€el, IPOBEACHUE ONbBITOB, WUIIOCTPUPYIOIIMX HPUMEPBl OKUCIUTEIBHO-

BOCCTAHOBUTEIBHBIX PEaKIUid (TOpeHne, peaKkIuy pa3aoKeHHs, COCTUHEHUS )

MPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMoro
TpeOoOBaHUA

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJbTaTaM
0a30BOro ypoBHsI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/ibLHOI
NPorpaMMbl OCHOBHOI0 001ero oopasosanusi Ha ocHose ®I'OC

1

[IpencraBnenmue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMAHHE OOBEKTHUBHON
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak O0OJaCTH COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOLIell KyIbTypbl M MPaKTHUYECKON
NEeSITeIbHOCTH  YeJIOBEKa B YCIOBUAX COBPEMEHHOTO OOIIECTBa;

IIOHKMMaHHUEC MECTAa XUMHH CPEAN APYTIUX €CTCCTBCHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJaxX IIO3HAaHHUA, B TOM YHUCJIC SKCIICPHUMCHTAJIBHBIX U
TCOPETHYECCKHUX MCTOAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUIA
XUMHNYCCKHX peaKHHﬁ; YMECHHUE HUCIIOJIB30BaTh MOACIN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

o cthepax npodecCHOHANBHON AEITEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKEHUSX
XMMHYECKON HayKd, YTO IO3BOJIMUT OOYYArOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayiieit npodeccuoHanbHON AeSITeTbHOCTU
U cAenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK MPOGUIBHOTO MpeaMera

TIpH TIepexo/ie Ha YpOBEHb CPEAHEro 00IIero oopa3oBaHus

Bnagenne cucreMoil XHMHYECKHX 3HAHHH H YMCHHUEC IIPUMCHATH

CUCTCMY XUMHNYCCKUX 3HaHHfI, KOTOpPasa BKIIFOYACT:

2.1

BaOXHEHIINE XMMHYECKHE IIOHATHS: XMMHYECKHUI OJIEMCHT, aroM,

MOJICKYJIa, BCIICCTBO, IMPOCTOC MU CJIOKHOC BCIICCTBO, OAHOPOJHASA U




HEOJIHOpPOJHAs CMEChb, OTHOCHUTEJbHBIE aTOMHasi U MOJIEKYJIsIpHast
Macchl, KOJIMYECTBO BEILLECTBA, MOJb, MOJSIpHAs Macca, MOJISIPHBIN
00BEM, OKCHUJ, KHCIOTa, OCHOBAaHHE, COJIb (CPEmHSs), XUMHYECKas
peakius, peakUud COECIUMHEHUS, pEeaKUUH pas3JIoKEHUs, pPeaKIuu
3aMEIIeHUs, peakluuu oOMeHa, TerloBoM 3¢ @deKT peakuuu, 3K30- U
SHJIOTEPMHYECKUE PEAKIMU, PACTBOpP, MAccoBas JOJS XUMHUYECKOIO
3JIEMEHTa B COEJMHEHUH, MaccoBasi J0JIA U MPOLEHTHAs KOHLUEHTPAIUs
BEILIECTBA B PACTBOPE, AJIPO ATOMA, AIEKTPOHHBIN CJIOW aTOMa, aTOMHas
opburtanb, paadyc aToMa, BaJEHTHOCTb, CTENEHb OKHCIICHUS,
XUMHUUYCCKas CBA3b, DJICKTPOOTPULIATCIBHOCTD, TOJIIpHAA U HCIIOJIsIpHAA
KOBaJICHTHAasA CBs3b, HOHHaA CBsA3b, METaJLINYECKast CBA3b,
KpUCTAUTMYEeCKas pemérka (aToMHas, WOHHAs, MeTaJTM4ecKasi,
MOJICKYJISIpHAsi), MOH, KaTHOH, aHWOH, AJIEKTPOJUT M HEDJIEKTPOJIUT,
ANEKTPOJIUTHYECKas] JTUCCOLMAlMsl, pEaKIMd HOHHOro OOMeEHa,
OKHCIIUTCIIbHO-BOCCTAaHOBUTCIILHBIC pEaKnuu, OKHUCIIUTEIIb u
BOCCTAHOBHTEJb, OKHUCIIEHUE M  BOCCTAHOBIIEHHE, AJIEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMBbIE peaKIiu,
CKOpPOCTh XMMHYECKOW peakuuu, Karanuzatop, I[IJIK, xoppo3us

METaJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoauueckuid 3akoH JI.M. MeHnneneeBa, 3aKOH TMOCTOSIHCTBA

COCTaBa, 3aKOH ABOF&I[pO

2.3

TEOpUn XHUMHU: ATOMHO-MOJICKYJIApHas TEOpMH, TEOpU

3J'I€KTpOJ'IPITH‘ICCKOfI JUCCoral

BJ'Ia,Z[eHI/Ie OCHOBaMM XHMHUYECKOH I'PaMOTHOCTH, BKJTFOUAIOIICH:

3.1

YMEHUE MPABUIBHO UCIIOJIH30BATh H3yYCHHBIC BEIIECTBA U MAaTCPUAIIBI
(B TOM uYHuclie MHUHEpalbHBbIC YAOOpPEHHs, METAJUIbl M CIUIABHI,
IPOAYKTBI TEPepabOTKU TPUPOJHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupogHOro rasza, HeTH) B OBITY, CEIbCKOM XO3siCTBE, Ha
MPOU3BOJICTBE M TMOHUMaHHE 3HAUYEHUs >KUPOB, OCNKOB, YIJIEBOJIOB
JUIS OpTaHM3Ma YeoBeKa; YMEHUE POTHO3UPOBATh BIHSHIE BEIIECTB

U XUMHUYCCKHUX MPOLCCCOB HA OPraHU3M YCJIOBCKA U OKPYXKAIOMIYIO

IPUPOTHYIO CPEIY

3.2

YMCHHUC HUHTCIPUPOBATH XUMUUYCCKHUC 3HAHHA CO 3HAHHUAMU OPYTrUx

y4eOHBIX MPEIMETOB




HaJIM4uC OIIbITa pa6OTbI C pas3jIMYHbIMU HCTOYHHUKAMU I/IH(bOpMaI_[I/II/I

3.3 0 XMMHMM (HayyHass M Hay4HO-IOIyJIsIpHasl JUTepaTypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)
YMEHHE OOBEKTHBHO OIICHWBATh WH(POPMAIUIO O BEIIECTBAX, HX

3.4 NpEBpalICHUSIX W NPAKTUYECKOM  TNPUMEHEHMHM ©  YMCHHE
MCIIOJIb30BAaTh €€ /I pelieHusl y4eOHO-TI03HABATEIbHBIX 3a/1a4
Brnanenue ocHoBaMM TMOHATUWHOTO amnmapara ¥ CHMBOJHUYECKOTO

4 sI3bIKa XUMHUU JUISI COCTaBJICHHUS (DOPMYT HEOPraHWYECKHUX BEIECTB,
YpaBHEHUN  XMUMHUYECKUX  PEAKUHUM; OCHOBAMHM  XHMHUYECKOU
HomeHknarypsl (IUPAC u TpuBHanbHOiIN)
YMeHue 0OBACHATH CBSI3b IMOJIOKEHUs dieMeHTa B Ilepuonmueckoit
CHUCTEME C UHCJIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB W 3apsii sjapa, oOIiee Yucio
9JIEKTPOHOB), paCHpeleNIeHHEM OJJIEKTPOHOB II0 JHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KT U KaIbIUS
[IpencraBnenue 0 MEPUOTNYECKOM 3aBHCHUMOCTH CBOICTB
XMUMHUYECKUX AJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPULIATEIBHOCTH),

6 MPOCTBIX W CJOKHBIX BELIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepuognueckoit cucreme (B MajblX TEpPHOJAX M TJIABHBIX
MOATPYIIAax) U 3JEeKTPOHHOTO CTPOCHHUS aTOMa

7 YMeHue KiraccupuImpoBaTh:

7.1 XUMHUYECKUE FTICMEHTBI

7.2 HEOPraHWYECKUE BEIIEeCTBA

7.3 XUMHUYECKUE PEAKIINH

8 YMeHue onpenensiTh:

81 BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB, 3apsil

' UOHA

8 BUJ XUMHMYECKON CBA3M M THI KPHUCTAJUIMYECKOW CTPYKTYpHl B

' COCIMHEHUSX

8.3 XapakTep cpebl B BOAHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHU)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepuszoBarh (pu3nuecKkrue U XUMHUUECKUE CBOMCTBA:

01 MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, anmas,

KpeMHUH, a3oT, Gocdop, cepa, XJIOp, HATpUH, Kalud, MarHHi,




KaJbIIUH, aTFOMUHHH, JKEJIe30)

CJIOKHBIX BCHICCTB, B TOM YHUCJIC HX BOJHBIX PACTBOPOB (BOI[a,

aMMHMAK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHAbBI M THUIPOKCHJIbI

9.9 meramioB |-I1A rpynn, amtomunus, menu (Il), nunka, xenesa (1l u
' [11), okeuasr yrinepona (11 u 1V), xpemuus (1V), azora u docdopa (111
u V), cepst (IV u VI), cepuucras, cepHas, a3oTucras, a30THasd,
(docdopHas, yroiapHas, KpeMHHEBAsI KHCIIOTA U UX COJIH)
MPOTHO3UPOBATh M XapaKTepU30BaTh CBOWCTBA  BENIECTB B
03 3aBHCHMOCTH OT WX COCTaBa M CTPOCHUS, NMPUMEHEHHE BEIIECTB B
' 3aBUCHUMOCTH OT MX CBOWCTB, BO3MOXXHOCTh MIPOTEKAHUS XHUMHUYECKUX
MIPEBPAIEHUH B PA3IINIHBIX YCIOBUIX
10 YMeHue COCTaBIATh MOJICKYJISIPHBIC U HOHHBIC YPABHCHUS pEaklnii, B
TOM YHCIIE!
10.1 peakuuii HOHHOTO 0OMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINil
10.3 WUTIOCTPUPYIOIINX ~XMUMHUYECKHE CBOWCTBA HM3YYEHHBIX KIIACCOB
' (Tpyrmi) HEOPraHMYECKUX BEIIECTB
104 TTOITBEPIKIAIOIIHNX TEHETHYECKYIO B3aMMOCBS3h MEXKTy HUIMHU
11 YMeHHe BBIUUCIIATH (TPOBOIUTH Pacu&Thl):
111 OTHOCHUTENIbHYI0 MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOIO JIEMEHTa B COCTUHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ira3oB
114 [0 ypaBHEHUSM XHUMHYECKUX PEAKIUH U HaXOJUTh KOJIMYECTBO
' BelIecTBa, 00bEM U Maccy peareHTOB WIH MPOJYKTOB PEaKIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJaMH  HAy4yHOTO  TMoO3HaHWS  (HaOmro/aeHue,
121 H3MepeHue, SKCIIEPUMEHT, MOICTTUPOBAHNE) IPU U3YYCHUH BEIIECTB U
' XUMHYECKUX SBIIEHUH; yMeHHe CcGhOpMyIupoBaTh MpodieMy U
MIPEIJIOKUTh TYTH €€ peIICHHUS
122 Oe3omacHON pabOThl C XMMHUYECKHMMH BEIIECTBAMU, XUMUYECKOU
' MOCYAOH U 1ab0opaTOPHBIM 000PyIOBaHUEM
123 MpaBUJIaMH 0€30TIACHOTO OOpaIeHus C BEIIECTBAMHU, UCTIOIb3YEMbIMU

B IIOBCEIHEBHOM JKU3HHU, IpaBUJIaMUd IOBCACHUSA B LICIIAX CGCpC)KeHI/I}I




30pOBb M OKpPYXKAlOLIEeHd NPUPOJHON Cpelbl; IIOHUMAaHUE Bpena
(omacHOCTHM) BO3JCHCTBUS Ha JKHUBBIE OPraHU3Mbl OIPEEIEHHBIX
BEIIECTB, CIIOCOOOB yYMEHBIIEHUS W IMPEIOTBPALICHHUS HX BPEIHOTO

BO3J€HCTBUA

13

Hamuamne MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHHA U OCYLICCTBJICHUSA

CICAYIOMUX XUMHWYCCKHUX SKCIICPUMCHTOB!

13.1

U3y4€HUE U onucaHue (PU3MUECKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE
¢  (QusmueckuMHM W XMUMHYECKHMH  SIBICHHWSIMH,  OIIBITHI,

MJUTFOCTPUPYIOLIME IPU3HAKU IPOTEKAHNS XUMHUECKUX PEaKLIUN

13.2

U3y4eHHe CIIOCOO0B pa3/ieNieHUs cMece

13.3

MOJIydEeHHE KHUCIOpOJa M M3Yy4EHHE €ro CBOMCTB; IOJIydeHHE
BOJOPOJa U M3YYEHHE €r0 CBOMICTB; MOJyd4CHHE YIJIEKUCIIOTO Ta3a U

HU3YUCHHUEC €TO CBOI\/'ICTB; IMOJIY4YCHHUE aMMHaKa U U3YUCHHUEC €TO CBOICTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOM MacCOBOM JoJed

PacTBOPEHHOTO BEIIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makMyca, METHIIOpaHKa "
(dbeHondTanenHa) aas OmMpeneTeHUs XapaKTepa Cpeabl B pacTBOpax

KHUCIIOT U LIeIoUen

13.6

HUCCIICJ0OBAaHUE W  OIIMCaHUC CBOIICTB HCOPraHn4eCKnx BCIICCTB
Pa3IMYHbIX KJIACCOB; U3YUCHUC BSaHMOHeﬁCTBHﬂ KHUCJIOT C MCTa/lllaMU,
OKCHJaMH METaII0B, PaCTBOPHUMbIMU n HEPACTBOPHUMBIMU
OCHOBAaHMsIMH, COJIIMH; IIOJIYYCHHEC HEPACTBOPUMBIX OCHOBaHHfI;
BBITCCHCHHME OAHOI0 METalllla JApyruM HU3  pacTBopa COJIH;
HCCJICA0BAaHUC aM(bOTCpHI)IX CBOICTB TUAPOKCUIOB aJIIOMHHUS U

LIUHKA

13.7

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a41a4 10 TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHUYCCKUX COGHHHCHHﬁ)); ((9JICKTpOJII/ITI/I‘leCKaH
AUCCOL A, «Baxneinmne HeMETalUIBI H WX COCOUHCHUA»,

«BakHeune MeTaljIbl U UX COCIUHEHUS

13.8

XUMUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIIUE  MPHU3HAKH
NpOTeKaHMUs peaklui MOHHOTO OOMeHa; KaueCTBEHHbIE peakIuu Ha
INPUCYTCTBYIOLIME B BOJHBIX PAacTBOpax MOHBI: XJIOPHI-, OpoMU-,
uomua-, cynegar-, Qocdar-, KapOOHaT-,  CHIMKAT-aHUOHBI,
THJIPOKCU-UOHBI, KATUOHBl aMMOHUS, MarHusi, KaJbLus, aIIOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa
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YmMmenue:

NpPEICTaBIATh PE3yJAbTaThl JKCIIEpUMEHTa B (opMe BBIBOJOB,

141 JI0Ka3aTeNnbCcTB, TpaUKOB M TAOMUIl U BBISBIATH SMIHUPHUYECKHE
3aKOHOMEPHOCTH
YCTaHaBIMBATh CBSI3U MEXJY peajlbHO HAOII0AaeMbIMU XUMUUYECKUMU
14.2

SABJICHHUAMUA U IIPOLECCaAaMH, MMPOUCXOAAINIUMHA B MaKpO- U MUKPOMUPC,

OOBSICHIATD TPUIMHBI MHOTOOOPa3Msl BEIECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3zesieHust cMeceit

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajieHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCIJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHocHuTelIbHAS aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHasd macca. Maccosas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KommnuectBo BemectBa. Monb. Monsipas macca. MousipHblii 00BEM Tra3oB.

BzanMocBs3n KOJIMYCCTBA, MAaCChIl U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUs MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanyueckas cucTeEMa XUMHYECKHUX JJIEMEHTOB

J.N. Menneneea. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMuueckux snemeHToB [1.1.
MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenune atromoB. CocTtaB aToMHbIX sjaep. M3otombl. DiekTpoHsl. CTpoeHue
ANEKTPOHHBIX 000JI0YeK aroMOB TMepBbIX 20 XMMHUYECKHX JIIEMEHTOB

Ilepuonnueckoit cucremsl /.. Meneneera

2.3

3aKOHOMepHOCTI/I B U3MEHCHHU CBOMCTB XMMHYECKHUX 3JIEMEHTOB IICPBBIX TpéX
IepuoaoB, Kallvsa, KaJbIHA (paz[I/cha dTOMOB, OJICKTPOOTPHULATCIILHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) U HUX COCOUHECHUM B
COOTBCTCTBHH C IIOJIOKCHUECM DJOJICMCHTOB B Hepnonnqecxoﬁ CUCTEME H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
3HeKTpOOTpI/IL{aTeHLHOCTL XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b

3.2

Tunel KPpUCTAJTNTNYCCKUX peI_HéTOK (aTOMHa}I, HOHHAas, MeTaHJ’II/I‘-IeCKaSI),




3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOW PEIIETKU U BUAA

XUMHYECKON CBA3U

Baxwueiine mnpeacTaBUTENM HEOPraHWYECKUX BelIeCTB. Hemertamwbl U ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyrormiue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHBIC) u
HecoseoOpa3yromye; OCHOBaHMK (IIENOYM W HEpacTBOPHMEBIE OCHOBAHMA);
KHACIOT (KUCIOpOJACOAEpKAIUEe U OECKUCIOPOAHBIE, OJHOOCHOBHBIE H

MHOTOOCHOBHBI€); CoJIel (CPEAHUX U KUCIIBIX)

4.2

@u3nyecKue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoia, KpeMHUS

4.3

dusnyeckie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, KaJlud, Marovd U KajibLWA, aJIIOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/I‘-IeCKI/Iﬁ

PAI HAIPSIKEHUN METaIOB

4.4

®uU3NYECKME U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUW HEMETAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHAKA

4.5

dusnueckue W XUMHUYECKHE CBOMCTBA OKCHIOB HemeramioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiictBa okcuaoB: MetawioB |A-IIIA rpymmn, mmuaka, memu(ll) u

xeresa(ll, 11). TlonydeHre OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX T'HMIPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, uuHKa). [lomyyenue ocHOBaHud U

aM(pOTEePHBIX THIPOKCHJIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOU, a30THOU, (ocopHOi, KpeMHUEBOH, yronbHON. OcoObie
XMMHYECKHE CBOMCTBAa KOHILIEHTPUPOBAHHOW CEpHOM U a30THOM KHUCIOT.

HOJ'Iy‘ICHI/Ie KHCJIOT

4.9

OO0ue xuMu4eckue cBoicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacnio3dHaBaHrue BOAOPOAA, KHUCIOPOAAd, aMMHUAKA,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I
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HonyquI/Ie aMMMHakKa, CCpHOfI U a30THOH KHUCIIOT B MMPOMBIIIJIICHHOCTH. O6H_II/IC

CITIOCOOBI MOJIY4YCHHA MCTAJIJIOB

4.12

I'eneTnueckas cBS3b MCKAY KJIaCCaMU HCOPTAHNYCCKUX COE€OUHEHMI

XUMHUYECKHUE pCaKknuunu




5.1

Knaccugukamus XuMHUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TEIIoBOMYy 3¢ ¢deKTy, Imo

M3MEHEHHIO CTCIICHEH OKUCICHUS XUMHUYECKUX 3JIEMECHTOB

5.2

TernoBoit 3GeKT XUMUYIECKON peaKIiy, TEPMOXUMUYECKHE ypaBHEHUS. DK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA

5.3

OKHCANTENBHO-BOCCTAHOBUTENbHBIE peakluu. OKUCIUTENN U BOCCTAHOBUTEIU.
IIponeccsl  OkMCIEHHMS M BOCCTAHOBJIECHMA.  OJEKTPOHHBIM  OanaHc

OKHCIIUTEIFHO-BOCCTAHOBUTEILHOM pC€aKknuun

5.4

Teopust neKTpoIUTHYECKON nuccormanuu. KaTHoHbl, aHMOHBI. DJIEKTPOJIHUTHI U

HEDJICKTPOJIUTEI. CunbHBIE U ClIa0kIe SJICKTPOJIMTEI. CreneHb JUCCOIMallH

5.5

Peakniun monHoro obmeHa. YCJIOBHUSI MPOTEKAaHUS PEAKIM MOHHOTO OOMEHa,

ITOJTHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEaKIIUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemecrBa u Marepuansl B IOBCEJHEBHOM >KM3HM 4elloOBeKa. be3zomacHoe
WCIIOJIb30BAHME BEIIECTB M XMMMUYECKHUX peakuuid B J1a0OpaTOpuu U OBITY.

HepBaﬂ IIOMOIIB TP XUMHYCCKUX 0KOIraX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpYyXaroliel cpeabl  (KUCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpelOoTBPALICHUS
[Ipenenbras gomyctumas koHreHTpamus BemiectB (ITJK). Ponp xumum B
pelIeHur  DKOJOTHYECKUX TMpobjeM. YcuieHue mnapHUKOBOTO dddekra,

Paspymi€HUE 030HOBOI'O CJI0A

6.3

[Ipumenenue cepsl, a3zora, Gocdopa, yriepoaa, KpEeMHHSI U UX COCIAUHCHHN B
OBITY, MEIWIIMHE, TMPOMBINUICHHOCTH W CEeJIbCKOM Xo3siicTBe. [lpumeHeHune
METaJUIOB M CIUIAaBOB (CTallb, YYI'yH, IIOpaTIOMHHHH, OpoH3a) B OBITY U
IPOMBIIIICHHOCTH X coeAnHeHU. [IoHATHE 0 KOPPO3UN METAJIJIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UU

6.4

[IpupoaHble HCTOYHUKU YIIEBOAOPOIOB (Yrojib, MNPUPOIHBIA ra3, HeTh),

IPOJIYKTHI X MepepaboTKu (OeH3HH), UX POJb B OBITY U MPOMBIIILIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNYCCKUX BCHICCTBAX KaK O COCAWHCHHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTWJICH, 5TAaHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsATHE O OMOJIOTHYECKH BaXKHBIX BCHICCTBAX: KUPAX, 6em<ax, YIIICBOAAX — U UX

POJIA B JKU3HU YCIIOBCKA

PacuéTnr:

7.1

Je(e] (bOpMYJ'IaM XHMHUYECKUX COCAUHECHUN

7.2

Macchl (MacCOBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE




7.3

10 XUMHUYCCKUM YPaBHCHUAM




