


HOACHUTEJBHASA 3AIINCKA

[IporpaMma 1Mo XMMHM Ha YPOBHE OCHOBHOT'O O0IIIEro 0Opa3oBaHus COCTaBJICHA
HAa OCHOBE TpeOOBaHMM K pe3ylibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTebHOU
IporpaMMbl OCHOBHOTO 0011ero o0pasoBanus, npeactaBieHHbx B PI'OC OO0, a
Takke Ha OCHOBE (eepaibHON pabouell mporpaMmbl BOCIHTAHUS U C y4ETOM
KOHLICTILIMA TPENoAaBaHus y4eOHOro mnpenMera «XUMHs» B 00pa30BaTeNbHBIX
oprannsanusx Poccuiickon denepannn.

[Iporpamma 1o xuMuUM Aa€T MpEACTaBICHUE O LEsAX, OOIel cTpaTeruu
oOy4eHHUs1, BOCIIUTAHUS U PA3BUTHS 00YYAIOIIUXCSl CPEJCTBAMU YUEOHOTO MpeMeTa,
yCTaHaBIMBAaeT  00sA3aTEIbHOE MPEIMETHOE  COAEp’KaHWE, MPEeIyCMaTPUBAET
pacupenesieHue ero Io KijaccaM M CTPYKTYPUPOBAaHHE IO pasjieiiaM M TeMaMm
OpOrpaMMbl [0  XUMHUH, OIPEHENSeT KOJMYECTBEHHbIE W Kaue€CTBEHHBIC
XapaKTEPUCTUKU COJEPKAHMSI, PEKOMEHIYEMYIO IIOCIEN0BATEIBHOCT H3yYCHHUS
XUMHH C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJIOTUKA y4eOHOTO
MpoILIecCca, BO3PACTHBIX OCOOEHHOCTEH OOy4YaromMXCs, OMPEEIseT BO3MOKXHOCTU
npeaAMeTa Ui peanu3aludd TpeOOBaHW K pe3yibTaTaM OCBOEHUSI OCHOBHOM
o0Opa3oBaTeNbHON MPOrpaMMBbl Ha YPOBHE OCHOBHOI'O OOIIIEro 0Opa30BaHMsl, a TaKKe
TpeOOBaHMI K pe3yjpTaTaM 00y4eHUs XMMHUU Ha YpOBHE LieJiel U3ydeHUs MpeaMeTa
M OCHOBHBIX BHJOB Y4€OHO-NO3HABATEIbHOW JEATENBHOCTH OOYy4Yaromerocs o
OCBOCHHIO y4EOHOr 0 COJIEp KaAHMUS.

3HaHWE XUMHH CIIY’)KUT OCHOBOM i1 (DOPMUPOBaHUS MHUPOBO33PEHUS
oOyuarolerocs, ero NpeJACTaBIeHU 0 MaTepUalIbHOM €MHCTBE MUPA, BAXKHYIO POJIb
UrparoT GopMUpyeMble XUMHUEHN MpeACcTaBICHUs O B3aUMONPEBPALLICHUSIX YHEPTUU U
00 »HBOJNIIOIMU BEUIECTB B MPHUPOJAE, O IMYTAX PEIICHUS INIOOANbHBIX MpoOJieM
YCTOMYMBOI'O PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPreTUYECKOM, MUIIEBOM WU
HKOJIOTMUYECKOI 0e30nmacHOCTH, MPoOJIeM 3ApaBOOXPAHEHHUS.

N3yuyenne xumunu:

CHOCOOCTBYET peaan3alui BO3MOKHOCTEN JUIsl CAMOPA3BUTHUS U (POPMUPOBAHUS
KYJbTYpbI JINYHOCTH, €€ 00111el U (PyHKIIMOHATBLHON rPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBIIUIEHUS U TBOPYECKHUX CIIOCOOHOCTEH
oOyyaroluxcsi, HaBBIKOB HMX  CAMOCTOSTENBbHOW  Y4eOHOH  JesITeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX W HCCIENOBATENIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
NOBCEAHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMUT €O CHelU(PUKOH HAYyYHOTO MBILUICHUS, 3aKJIaJblBa€T OCHOBBI
LEJIOCTHOTO B3MJISIa HA €IUHCTBO MPUPOJBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATanoM B ((OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YyYaIOUINXCS;

CrocoOCTBYeT (OPMHUPOBAHHMIO I[EHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAy4YHbIM 3HAaHUSAM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIaJl B 3KOJOTMYECKOE
o0pa3oBaHUE 00YYAIOIITUXCSI.



JlanHble HampaBieHHs] B OOYYCHMHM XHUMHH OOECIEYMBAIOTCS CHELH(PHUKOMI
colepkaHusi  y4eOHOro  mpeaMeTa,  KOTOPbIM  SBISETCS  MEJaroruuecku
aJIalITUPOBAHHBIM OTpaXXCHUEM 0a30BOM HayKM XMMHMM Ha ONPENECIEHHOM dTamne €&
pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO 00IIEro oOpa3oBaHHsS OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMBl MEPBOHAYAIBHBIX TMOHATHI XHMHH, OCHOB
HEOPraHWYeCKOM XMMHUM W  HEKOTOPBIX  OTHENbHBIX 3HAYMMBIX  MOHATHH
OpraHU4eCKON XUMUU.

CrpyKTypa colepkaHus HOporpaMMbl IO XMMHMHU C(HOPMHUPOBaHA Ha OCHOBE
CUCTEMHOT0 mnoaxoja Kk e€ wu3ydeHuro. CoaepikaHHe CKIAJbIBAETCS M3 CHCTEMBI
MOHATUH O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CHCTEMbI MOHATUN O XHUMHYECKOU
peakuuu. OO0Oe 53TH  CUCTEMBl CTPYKTYPHO OpraHM30BaHbl IO MPUHLUITY
[IOCJIEOBATEIBHOTO PAa3BUTUS 3HAHMM HAa OCHOBE TEOPETUYECKHUX IPEICTABIICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [Tepunonnueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHUS O CTPOECHUH aTOMa U XUMHUYECKOM CBA3Y;

— MPEACTABIICHUH 00 3JIEKTPOIUTHUECKON TUCCOIMALINU BEIECTB B pACTBOPAX.

TeopeTndueckne 3HAHUSA  pPACCMATPUBAIOTCA HA  OCHOBE  SMIIMPHUYECKHU
MOJIYYEHHBIX M OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS IMOCJIEIOBATEIBHO OT OJHOIO
YPOBHS K JIPYyroMy, BBIIOJNHSS (DYHKIMH OOBSICHEHUS U MPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHUS U BO3MOXHOCTEW IMPAKTUYECKOIO IMPUMEHEHUS U MOJYYEHHUs H3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMmbl 1O  XUMHUU  CHOCOOCTBYET  (DOPMHUPOBAHUIO
MPEACTABIICHUS] O XMMUYECKOW COCTABIISIONIECH HAYYHOM KapTUHBI MUPA B JIOTHKE €€
CUCTEMHOM MPUPOJBI, [IEHHOCTHOIO OTHOUIEHUS K HAYYHOMY 3HAaHHUIO U METOJaM
NO3HaHUA B Hayke. M3ydeHne XMMuu IPOUCXONT C MPUBIICUEHUEM 3HAHUI U3 paHee
M3YYCHHBIX Y4€OHBIX MpeaMeToB: « Okpyxatouuii Mupy, «buonorus. 5—7 kiacce» u
«®Dusuka. 7 kmaccey.

[Ipu n3yyeHun XUMUU MPOUCXOTUT (HPOPMUPOBAHKNE 3HAHU OCHOB XUMUYECKOU
HayKH KakK OOJIaCTM COBPEMEHHOI0 E€CTECTBO3HAHMS, MPAKTUYECKON AEsITeNbHOCTU
YesloBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOHM KYJbTYpHL. 3ajadya y4yeOHOIO
peaIMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbI XUMHUYECKUX 3HAHUI — Ba)KHEUIIUX
(akTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX IMOJIOKEHUN, TOCTYMHBIX 0000LIEHUI
MHUPOBO33PEHUYECKOTO XapaKTepa, si3bIka HAyKH, B MPUOOIIEHUN K HAYYHBIM METOJIaM
MO3HAHUS NMPU U3YUYEHUU BEUIECTB U XMUMHUYECKHUX peakuuil, B (HOPMUPOBAHUU U
pPa3BUTUU TMO3HABATEIBHBIX YMEHUN U WX MPUMEHEHUH B y4e€OHO-II03HABATEIHHON U
y4eOHO-HMCCIIEIOBATENbCKON  JIESITEIbHOCTH, OCBOCHHMM TMpaBujil  0€30MacCHOro
oOpalieHus ¢ BeIIeCTBaMU B TOBCEAHEBHOM KU3HU.



[Ipy m3ydyeHHH XMMHUU Ha ypOBHE OCHOBHOTO OOILEro OOpa30BaHMsI Ba)KHOE
3HaYeHue MPUOOpeNn TaKue 1eld, KakK:

— (opMuUpOBaHME MHTEJUIEKTYaJlbHO pPa3BUTOM JMYHOCTH, TOTOBOM K
caMO00Opa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEILHOMY IPUHATHIO PpELICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpPaBJIEHHOCTh O0YYEHHS HA CHCTEMaTHYECKOe MPUOOIICHNE 00YyJarOIIUXCs
K CaMOCTOSITENIbHOM MO3HABATEIbHOM JESITENbHOCTH, HAYYHBIM METOJaM MO3HAHUA,
(opMUPYIOLIUM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecrnieyeHue YCIOBUM, CIOCOOCTBYIOIIMX HPUOOPETEHHIO O0YYaroIMMHCS
OTbITa Pa3HOOOpPA3HON MEeATEIBHOCTH, MO3HAHHUS W CAMOIMO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), HMEIOMIMX YHHUBEPCAIbHOE 3HAYCHHE IS
pa3IMYHBIX BUOB JESATEIBHOCTH;

— (¢opmupoBaHue oO0mied (YHKIMOHAJIBHOM U  €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM UMCJI€ YMEHUN OOBACHATH U OLICHUBATh SIBJICHUS OKPYKAIOIIETO
MUpa, UCTIOJIb3YS 3HAHUS U OTIBIT, MOJYYCHHBIC IPU U3YUCHUH XUMUH, IPUMEHSITH UX
MIPH PEIICHUHU TIPOOJIeM B TIOBCEIHEBHOM KU3HU U TPYAOBOH EATEIHHOCTH;

— (GopmupoBaHue y 00yyaroumxcs r'yMaHUCTUUYECKUX OTHOILIEHUH, TOHUMaHHUS
[IEHHOCTHU XUMHYECKHX 3HAHMM JJIs1 BBIPAOOTKM SKOJOTHMYECKH II€JIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYIOBOM AEATEIHLHOCTH B IIENISAX COXPAHEHUS CBOETO 3/I0POBbS
1 OKpY>Karolle NPUPOJHON CPENBL;

— Ppa3BUTHE MOTHBAIlUM K OOYUYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO HU
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOEHHUS OOLIEYETIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY MpOdUIIsS U HAITPABICHHOCTH JATbHEHIIIETr0 00yUeHuUs.

OO11ee ynCIO YacoB, OTBENEHHBIX ISl M3YYCHHUS XMMHUH Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBaHus, cocraBiger 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJe0), B 9 kimacce — 68 yacoB (2 yaca B HEJEIO).

COJEPXAHME OBYUEHUA

8 KJIACC

IlepBoHayajibHbIE XUMUYECKHE TOHATHUS

[Ipeqmer xumuun. Ponp XMMHM B KU3HU 4YEIOBEKA. XUMHUS B CHUCTEME HayK.
Tena u BemnecTBa. PU3NUYECKHE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHHE BEILIECTB.
[louste o Meromax mo3HAHHWS B XUMHHU. Yucrtele BemiectBa U cMecH. CIOCOOBI
pa3aenIeHus] CMECEN.

ATOMBI M MOJIEKYJIBI. XHUMHUYECKHE BJIEeMEHThl. CHMBOJIBI XUMHYECKHUX
31eMeHTOB. [IpocThie U COKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.



Xumuaeckasi popmyna. BaJleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHTENbHAs aroMHasg macca. OTHOCHUTENbHas
MOJIEKYJsIpHAsi Macca. MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEJUHECHHH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3anMocBsi3b KOJIMYECTBA,
MacChl M 4YHCJa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUH.

Ou3nvecKrue U XUMHUUYECKUE SIBJICHUS. XUMHUUYECKas Peakius U €€ MPU3HAKU.
3aKOH COXpaHEHUsI Macchl BellecTB. XHUMHUeckue ypaBHeHusa. Kiaccuduxarus
XUMUYECKUX PeaKINil (COeMHEHUS, PA3I0KEHUS, 3aMEeILICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOW, MpaBWJIaMH pabOTHl B JTaOopaTopuu W
npuémMamMu oOpalieHusi ¢ J1JabopaTOpHBIM 00OPYJTOBAaHUEM, U3YYCHHE M OIMCaHUE
¢u3nueckux  CBOMCTB  00OpaslloB  HEOPraHWYECKMX  BEIIECTB, HaOII0JeHuE
dusnueckux (MIaBjIeHUE BOCKA, TasHUE JIba, pACTUPAHUE caxapa B CTYIKE, KATICHUE
M KOHJICHCAIlMS BOJbI) U XUMHUUYECKUX (TOPEHUE CBEUM, MPOKAIMBAHHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTOW) SABJICHUMN, HAOIIOJIEHUE U ONMCAHUE
NPU3HAKOB  MPOTEKaHUS ~ XUMHUYECKMX  peakiuid  (pas3loKeHwe  caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCJIOTHI C XJIOPUIOM Oapusi, pa3iokKeHUE TUAPOKCHIIA
Menu (II) mpu HarpeBaHuu, B3auMOJACICTBUE *Keje3a ¢ pacTtBopoMm conu meau (II),
M3Y4YEHUE CIOCOOOB pa3/ieJIeHUs CMECEH: C IMOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BBIIIApUBAHUE, NUCTHILIALMS, XpoMmaTtorpadus, MPOBEICHUE OUYUCTKHA MOBAPEHHOMU
Colld, HaOJIOJICHWE W  ONMCaHWE  pPe3yJIbTaTOB  IPOBEJACHUS  OIBITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl, CO3/IaHHE MOJEIEH MOJEKYI
(IIapoCTEeP>KHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelIEeCTB

Bo3nyx — cmech razoB. CoctraB Bozayxa. Kucimopoa — aiaeMeHT W OpoCToe
BelecTBO. HaxoxjaeHue Kuciopojga B mpupone, (U3MYECKHe W XUMUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunpl. Ilpumenenue kucinopoga. CrocoObl
MOJIy4eHHs] KHCIIOpoJa B Jab0paTOpuu U MpoMbIIIeHHOCTU. KpyroBopoT kucioponaa
B nipupoze. O30H — auioTporHas MoAU(pUKaIII KUCIOpoaa.

TernoBo#t 2GheKT XUMUIECKON peakiny, TEPMOXUMUYECKUE YPABHEHHUS, IK30-
U SHJIOTEPMUYECKUE peakiuuu. TOIIMBO: yroiab W METaH. 3arps3HEHUE BO31yXa,
yCHJIEHHE MMAPHUKOBOIO 3 ekTa, pazpylieHne 030HOBOTO CIIOS.

Bonopon — snemeHT u npoctoe BeniecTBo. HaxoxneHnue BogopoJa B MpUpoJe,
dbu3uYecKre ¥ XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, ClIOCOObI TorydeHus. KucnoTsl
Y COJIH.

MosipabIit 00BEM Ta30B. Pac4E€Thl M0 XUMUYECKUM YPaBHECHUSIM.

Odusnyeckue CBOMCTBA BOJbL. Boma Kkak pactBoputenb. PacTBOpHI.
HacelllieHHble ¥ HEHACHIIEHHbIE PacTBOpPHl. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 107151 BellleCTBA B PacTBOpE. XMMHUYECKHUE CBOMCTBA BOAbl. OCHOBaHWS.



Ponb pacTBOpoB B mpupoje U B KU3HU 4YesnoBeka. KpyroBopoT BOJbI B HPHUPOJIE.
3arps3HeHne NpupoaHbIX BoJ. OxpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanus neopranuueckux coequHeHuid. Okcuabl. Knaccudukanus
OKCHJIOB:  cojieoOpasyromue  (OCHOBHbBIE,  KHUCJOTHbIE, aM{(OTepHblE) U
HecosieoOpasyromue. Homenknarypa okcnoB. @PU3n4ecKre 1 XUMUYECKUE CBOMCTBA
okcuaoB. [lomydeHrne OKCUIOB.

OcHoBanusa. Krnaccudukamuss OCHOBaHMIA: MIENOYM H  HEPACTBOPHUMBIC
ocHoBaHusd. HomeHknatypa ocHoBaHui. Duznueckue M XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [lonydeHne OCHOBaHUM.

Kucnotel. Knaccudukanus xucinor. Homenkmnarypa kucior. dusnueckue H
XMMHUYECKUE CBOMCTBa KHCHOT. Pan axtuBHoctm wmetaiuioB H. H. bekerosa.
[Tony4yeHne KUCIOT.

Comu. Homenknatypa cosneil. @u3M4YecKue M XUMHUYECKHE CBOWMCTBA COJIEH.
[Tomyuyenue coiei.

I'eneTnueckas cBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KAUE€CTBEHHOE OIPENICTICHUE COAECPKAHUS KUCIOPOJa B BO3AYXE, MOJy4YECHHE,
coOupaHue, pacro3HaBaHWE M M3YyUYCHHE CBOWMCTB KHUCIOpOAa, HabIo/IeHne
B3aMMO/ICUCTBUS BEIIECTB C KUCIOPOJAOM U YCIOBUSI BOSHUKHOBEHUS U MPEKPAILICHUS
ropenus (moxapa), O3HaKOMJICHHE ¢ oOpasllaMy OKCUJIOB U ONKMCAHUE UX CBOWCTB,
MOJIy4eHue, cOOMpaHue, paclio3HaBaHUE U U3YYEHHE CBOWCTB BOAOpOAa (TrOpeHue),
B3auMojielicTBue Bojopoaa ¢ okcugom Meau (II) (Bo3MOXHO wHcCMONB30BaHUE
BUJICOMATEpUAJIOB), HAOIIOJICHUE OOpa3lloB BEIICCTB KOJWYECTBOM 1 MOIb,
MCCIeI0BaHre OCOOEHHOCTEN PAacTBOPEHMSI BEILIECTB C Pa3IMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOW MacCOBOM JOJIEM pPACTBOPEHHOTO
BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METAUIaMU (HATPUEM U KajbI[MeM) (BO3MOKHO
UCIIOJIb30BAaHUE BHUJICOMATEPUAIOB), HCCIEIOBAaHUE OOpa3IOB HEOPTaHUYECKHUX
BEIIIECTB PA3JIMYHBIX KIJIACCOB, HAOIIOJCHUE W3MEHEHHUS OKpPAacKd WHIUKATOPOB B
pacTBopax KHUCIOT W Iesiodel, uzydeHue B3auMmojehctBusi okcumaa meau (II) c
pacTBOPOM CEpPHOM KHCJIOTHI, KHUCJIOT C METa/UlaMH, pPEakluil HeWTpaIu3aiuu,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHHUI, BBITECHEHHE OJHOTO METaJlia JIPYTUM U3
pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTAIIBHBIX 3314 10 TeMe «BaxHeilme Kiaccol
HEOPTaHUYECKUX COCTUHEHUIN.

Ilepuoanueckunii 3axkoH u Ilepuoamyeckasi cucreMa XHUMHYECKHX
iemenToB JI. HN. MengeneeBa. CrpoeHue aromMoB. XHMHYECKasi CBA3b.
OKHCIANTEeIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[lepBbie TOMBITKM KJACCU(DUKAIIMA XUMUYECKUX dyeMeHToB. [lonsTtne o
IpyImnax CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE W IIEJIOYHO3EMEIbHBIE METaJlIbI,
raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOPblE 00pa3yl0T aMPOTEepHbIE OKCUJIBI U
TUAPOKCHUJIBI.



Ilepnogmueckuit 3akoH. Ilepuoanueckas cucTeMa XMMHUYECKHX 3JIEMEHTOB /.
N. MenneneeBa. KopoTkoneproanas u amuHHONEpuoaHas dhopmbl [leproamaeckoit
cucteMbl xumuueckux osnemeHToB JI. M. MenneneeBa. Ilepuonbl u Tpyniibl.
PU3NYECKUN CMBICII TOPSIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siaep. M3oronsl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000JI04eK  aroMOB  NepBbIX 20  XMMHYECKMX  3JIEMEHTOB
Ileppnommueckonn cucremsl JI. M. MenneneeBa. XapakTepuCTHKAa XHUMHUYECKOTO
3JIEMEHTA 110 ero nosioxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH M3MEHEHUs paguyca aTOMOB XHWMHYECKHUX D3JIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIaM U EPUOIAM.

3nauenue Ilepmoanueckoro 3akoHa M Ilepruoanyeckol CUCTEMBI XMMHYECKHX
BJIEMEHTOB IS pa3BuUTUs Hayku W npaktuku. JI. M. MenneneeB — y4yéHbIM U
rpaXIaHUH.

Xumuueckass cBsizb. KoBaneHTHass (MOJsipHasT M HEMOJIApHAsi)  CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHYECKUX IEMEHTOB. IOHHAs CBSA3b.

Crenenb okucneHus. OKMCIUTEIbHO-BOCCTAHOBUTENBHBIEC peakunu. [Iponeccsl
OKHCJIEHUS U BOCCTAHOBJICHHsI. OKUCIHUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

u3ydyeHue oO0pa3loB BEUIECTB METAUIOB W HEMETAJUIOB, B3aUMOJICUCTBHE
TUAPOKCUAA I[MHKA C pPAacTBOpaMU KHCIOT M IIEJI0YEH, MPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPHUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUU
(ropeHue, peakliuy pas3iokKeHUs , COETUHEHUS).

Mesicnpeomemmuoie cea3u

Peasm3annst MeXNpeaMETHBIX CBSI3€M NIPU M3YYEHHM XHMHM B 8 KIacce
OCYUIECTBJISIETCSl Uepe3 MCIOJIb30BAHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK Y IOHATHMN, SIBIAIOIIMXCS CUCTEMHBIMU I OTIAEIBHBIX IIPEAMETOB €CTECTBEHHO-
Hay4YyHOI'O IIUKJIA.

OO1iue ecTecTBEHHO-HAy4yHbI€ TOHATUSA: HAy4HbIH (DaKkT, rumoresa, TEOpHs,
3aKOH, AaHaliu3, CHUHTE3, Kiaccu(dukauus, TIEepUOAUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: mMaTepusi, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, SJEKTPUUYECKHUM 3apsi, BELIECTBO, TeNO, OOBEM,
arperaTHO€ COCTOSIHUE BEIlleCTBa, Ta3, GU3NUECKUE BETMYMHbBI, €IUHULIBI U3MEPEHUS,
KOCMOC, IIJIaHETHI, 3BE€3/1b1, COolHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdhepa, MUHEPAJIbI, TOPHBIE MOPOIBI, TTOJIC3HBIC
HCKOIIAaEMBbIE, TOIUIUBO, BOJIHBIE PECYPCHI.



9 KIIACC

BemecTBo M XuMHUYeCKas peakuus

[Tepuoguueckuii 3akoH. Ilepuoandeckas cucTeMa XMMHYECKHUX 3JIEMEHTOB /.
N. MenpeneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XMMHUYECKUX JJIEMEHTOB NEPBBIX TPEX MEPUOJIOB, KaJWsl, KAJIBIUSA U UX COCIMHECHUH B
COOTBETCTBHM C IOJIOKEHHUEM 3JIEMEHTOB B [lepmoanyeckoil cucteMe U CTPOCHHEM
HX aTOMOB.

CrpoeHne BellecTBa: BHAbBl XHUMUYECKOW CBSI3U. THIIBI KPUCTAJUIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THNA KPUCTAJUIMYECKON PELIETKU U
BHUJIa XUMHUYECKOH CBS3H.

Knaccudukanus m HOMEHKJIATypa HEOPTaHWYECKHUX BEIIECTB. XUMUUYECKHE
CBOWCTBA BEIIECTB, OTHOCAIIMXCA K pPa3jIM4YHbIM KJaccaM HEOPraHUYECKHUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanys XuMrU4eckux peakiuii mo pa3inyHbIM MpU3HaKam (10 YUCITy U
COCTaBY YYaCTBYIOUIMX B PEAKIMU BEILECTB, M0 TEIIOBOMY 3D (PEKTY, 0 U3MEHEHUIO
CTEMCHEW OKHCICHUSI XUMHUYECKUX JJIEMEHTOB, IO OOpaTUMOCTH, IO Y4YaCTHIO
KaTanu3aropa). IK30- U SHJIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUYECKUE YPaBHEHUSI.

[lonsitTue o ckopocTH XuMuueckod peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpaTUMBIX XHUMHUYECKUX peakuusx. [IoHsTHE O TOMOTEHHBIX M TE€TEPOTEHHBIX
peakuusax. [lonstue o xaranuze. [loHsTHE O XMMHUYECKOM paBHOBecHH. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XWMHYECKOM pEAKIMU U IOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKUCANTETEHO-BOCCTAHOBUTENIBHBIC peakuuu, 3JIEKTPOHHBIN Oasanc
OKHCIIUTEIBHO-BOCCTAHOBUTEILHON peakuuu. CocraBiienue YPaBHEHHM
OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIUM €  HCHOJB30BAHUEM  METOJIA
AJICKTPOHHOTO OajaHca.

Teopusi PMEKTPOIUTUYECKON AUCCOLMUALNUH. DIIEKTPOIUTHI U HEAIEKTPOJIHTHI.
Katnonsl, aHnoHbl. MexaHW3M JUCCOLMALIMM BELIECTB C Pa3JIMYHBIMU BHUIAMHU
xuMuueckoi cBsa3u. Crenenp aucconuanuu. CUabHbIE U C1a0ble DJIEKTPOIUTHI.

Peakuuu moHHoro obmeHa. YClIOBHsSI TMPOTEKAHUsI PEeakiMii MOHHOTO OOMeEHa,
NOJIHBIE W COKpall€¢HHbIE HWOHHBIE YypaBHEHUs peaknuil. CBoOWCTBa KHUCIOT,
OCHOBAaHHI M COJIeH B CBETE MPEACTABICHUIN 00 3JIEKTPOIUTUYECKON TUCCOIHAIIIH.
KauectBeHnnbie peakiiu Ha HOHBIL. [[OHSATHE O TUIPOIU3E COJICH.

Xumuyeckuii IKCHepuUMeHm

O3HAKOMJICHUE C MOJICIAMU KPUCTAUIMUYECKUX PEMIETOK HEOPraHUYeCKUX
BEIIECTB — METaUIOB U HEMeTaUioB (Tpadura M anmasza), CIOKHBIX BEIIECTB
(xJIopuaa HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUUYECKOW peakiuu OT
BO3JICUCTBHUS Pa3IMUHBIX (PAKTOPOB, UCCIIEAOBAHUE DJICKTPOIPOBOHOCTH PACTBOPOB
BEILIECTB, TIpoIlecca JHUCCOLMAIMKA KHUCIOT, Iejaoue u cojed  (BO3MOXKHO
WCIIOJBb30BaHUE BUJIEO0 MAaTEpPHUAJIOB), MPOBEICHHE OIBITOB, WIIIOCTPUPYIOIINX



MpPU3HAKU MPOTEKaHUs peakluii HOHHOTO oOMeHa (00pa3oBaHME OCAKa, BBIICICHHE
rasza, oOpa3oBaHHE BOJbI), OMBITOB, HILTIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJbHBIX peakiui (TOpeHue, peakiMu pas3lioKEHUs, COCIUHECHHUS),
pacro3HaBaHWe HEOPraHMYECKHX BEIECTB C MOMOIIBIO KAaYECTBEHHBIX PEaKIUi Ha
MOHBI, pEIICHHE YKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTa/uibl 4 MX coeJUHEHUS

OOmrast  xapakTepucThKa TamoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHble CTerneHu okucieHus. CTpoeHue U (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — T'AJIOT€HOB. XMMHUUYECKHE CBOICTBA HA TPUMEPE XJIopa (B3aUMOJIEHCTBHE C
METaJuUlaMH, HEMeTajUlaMu, Iuesodamu). XiopoBoaopold. ConsiHas KHCIIOTAa,
XUMUYECKUE CBOMCTBA, MTOJIyYeHUE, MPUMEHEHHE. [[eficTBHE XJ10pa U XJIOPOBOAOPOIA
Ha OpraHu3M YesoBeka. BaykHelme XIopuIsl U UX HaXO0XKICHUE B IPUPOJIE.

OOmas xapaktepuctuka 3yeMeHTOoB VIA-rpymmbel. OcoOeHHOCTH CTpOEHHUS
aTOMOB, XapaKTepHblEe CTeNeHU oKucieHus. CTpoeHue U (PU3MUECKHe CBONCTBA
MPOCTHIX BEILIECTB — KUCJIOPOJa U Cepbl. AJUIOTPONHbIE MOAU(PHUKALNN KUCIOPOAa U
cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOpPOMA, CTpO€HHE, (PU3HYECKHE U
XUMHUYECKHUEe cBoOWCTBAa. OKCHIBI CEpbl KaK MMPEICTAaBUTENM KUCIOTHBIX OKCHOB.
Cepnas kuciora, pU3NYECKUe U XUMUYECKHE CBOMCTBA (00IIME KaK MpeaCTaBUTENs
KJlacca KHUCIOT M crnenupuyeckue). XUMUYECKHE PEaKIMH, JeKallhe B OCHOBE
MPOMBIIUIEHHOTO CHoco0a IMOJy4YeHUs CEepHOM KHCIOThL. IlpuMeHeHune cepHOU
KUCIOThl. CoOJM CEepHON KHUCIOTHI, KauyeCTBEHHAas peakuusi Ha Cyib(paT-uoH.
HaxoxneHue ceppl M €€ cOeAUHEHUN B Ipupoje. XHMHUYECKOE 3arpsi3HCHHE
OKpY>KaloIllel cpeJibl COeAMHEHUSIMHU Cepbl (KUCIOTHBIE J0XK M, 3arpsi3HEHUE BO3/1yXa
1 BOJIOEMOB), CITOCOOBI €ro MPeI0TBPAIICHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCIIEHHA. A30T, pacnpoCTpaHEHHE B MPHUPOJE,
¢usnyeckue U XxuMHYeckue cBorctBa. Kpyrosopor a3ora B npupoje. AMMHUaK, €ro
(u3nyeckue U XUMHUYECKUE CBOMCTBA, MONydeHHE U NpuMmeHeHue. Colu aMMOHUS,
ux (u3nuecKre M XMMHUYECKHE CBOWCTBA, MpuMeHeHune. KadecTBeHHasr peakius Ha
MOHBl aMMOHHUS. A30THAsl KHUCJIOTa, €€ TNOoJIydueHHe, (PU3NYECKHEe U XUMUYECKHE
cBoiicTBa (OOIIME Kak TMpEJCTAaBUTENS Kjacca KHUCIOT U crenuduueckue).
Hcnonb30BaHne HUTPATOB U COJICH aMMOHHUSI B KaU€CTBE MUHEPAJIbHBIX YI0OpCHHIA.
XVWMHUYECKOE 3arps3HEHUE OKpPYXalolleld cpeibl COCAMHEHUSMHU a30Ta (KUCIOTHBIE
JOKIM, 3arpsi3HEHHE BO3[yXa, MOYBbI M BOAoEMOB). Docdop, arIoTpONHbIE
mMoaudukauuu gocdopa, puszndeckue u xumuueckue csoiictsa. Okcua dpocdopa (V)
u (Qochopnas kucnora, GUNUECKUE W XUMUYECKHE CBOWMCTBA, MOJyYCHHE.
Ucnons3oBanue hochaTtoB B kKauecTBE MUHEPATBHBIX YAOOPEHUH.

OO6mass xapakrepucTuka 3yneMeHToB [VA-rpynnbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTE€pPHbIE CTENEHU OKUCIEHHs. YTIEpOJl, aNIOTPOIHbIE MOAU(PUKALINH,
pacnpocTpaHeHHe B MNpupoje, (pu3nueckue M XMMHYECKHE CBOWCTBA. ANCOpOLMSL.



Kpyrosopot yraepozaa B mpupoae. Okcuanl yriepoa, ux Gpusndeckue u XuMHIeCKHe
CBOWCTBa, JEHUCTBME HA JKUBBIE OPraHU3MbI, TIOJIyYEHUE U MPUMEHECHHUE.
DKoJIOTUYECKHe TMpoOJieMbl, CBsi3aHHBbIE € oOkcuaoMm yriepoaa (IV), rumotesa
rJ1I00aJIbHOTO TOTEIUICHUs KJIMMata, MapHUKOBBIA 3P (deKT. YToiabHas KUCIoTa U e
COJIM, MX (PU3NYECKHEe U XHMHUYECKHE CBOWCTBA, IOIYYEHUE M TNPUMEHEHHE.
KauecTBennas peaxiusi Ha kapOoHaT-uoHbl. Mcmonb3oBaHue kapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasibHbIE TIOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHHUSX
yriaepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STAHOJI, TJIUIEPUH, YKCYCHAsI KHUCIIOTA).
[IpupoaHbIE NCTOYHHUKHU YTIIEBOJIOPOJOB (YToJib, TPUPOIHBINA Ta3, HEPTH), TPOTYKTHI
ux nepepadoTku (O€H3MH), UX POJb B OBITY WM NPOMBINUIEHHOCTU. [loHsTHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OeNKax, yriaeBoJax — U UX POJIM B KU3HU
yesnoBeka. MaTtepraibHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COETUHEHU.

Kpemunii, ero ¢usmueckue W XUMHUYECKHE CBOMCTBA, TIOJyYCHHE U
npumeHeHue. CoequHeHust KpeMHus B npupoze. O0mue npeacTaBieHuss 00 OKCHie
kpemuusi (IV) u kpemuueBoil kuciore. CUIMKAThI, UX HUCHOJb30BAaHUE B OBITY, B
IPOMBIIIJICHHOCTH. BaXHelIlne CTpOUTENbHbIE MATEpHAIbl: KEpaMHuKa, CTEKJIO,
IIEMEHT, 0eToH, kene300eroH. IlpobOimembl  0€30MaCHOTO  HMCMOJb30BAHUS
CTPOUTENIHLHBIX MAaTEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4yeHHE O00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
IIPOBE/ICHUE KAaYECTBEHHBIX PEAKIIMN HA XJIOPUJI-MOHBI ¥ HAOJIIOICHHE TTPU3HAKOB UX
IPOTEKAaHUS, ONBITHI, OTPAKAIOIINE (HUIUIECKUE U XUMUYECKHE CBOMCTBA rajJOreHOB
U UX COEAMHEHUH (BO3MOXHO MCIOJb30BaHUE BHUIIEOMATEPHAIIOB), 03HAKOMIICHUE C
oOpa3uamMu XJIOpUAOB (TaJOT€HHUIIOB), O3HAKOMIIEHHE C O0pasuamMu cepbl U €€
COCIMHEHUSIMU  (BO3MOXHO HCIOJB30BaHUE BHUJEOMATEpUATIOB), HAOIIOICHNE
nmporiecca OOyriaMBaHUsI caxapa TM0j] JACHCTBUEM KOHIICHTPUPOBAHHOW CEpHOU
KUCIIOTHI, HM3Yy4YCHHE XWUMUYECKHX CBONCTB pa30aBICHHOM CEPHOM KHUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHOM peakiMu Ha cyib(paT-uoH M HaOJOJIEHUE MpU3HAKa €€
MPOTEKaHUs, O3HAKOMIICHHE C (PU3NYECKHMMH CBOMCTBaMM a3oTa, (ochopa u ux
COEIMHEHMI (BO3MOYKHO MCIOJIb30BaHUE BUICOMATEPUATIOB), 00pa3iaMu a30THBIX U
dbochopHbIX yaoOpeHUid, IOJIyYeHHE, COOMpaHWEe, paclo3HaBaHWE W U3YUYCHHUE
CBOMCTB aMMHaKa, MPOBEJCHUE KaUeCTBEHHBIX PEaKIMii Ha HOH aMMOHUA U (ocdar-
WMOH Y U3yYCHHUE MPU3HAKOB MX MPOTEKAHUsI, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHOM
a30THOM KHCIOTBI C MeAbl0 (BO3MOXKHO HCIIOJIb30BAHUE BHUAEOMATEPUATIOB),
M3y4eHUE MOJIEIe KPUCTAIUIMYECKUX PEmEToK anmasa, rpadura, QyiepeHa,
O3HAKOMJICHHE C TIPOIECCOM aCcOpOIMU PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yraéM W yCTpPOMCTBOM MPOTHBOrasza, MoJy4deHue, cOoOMpaHue, pacrno3HaBaHHUE WU
U3Y4YEHUE CBOMCTB YIJIEKUCIOrO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX peakluidl Ha
KapOOHAT ¥ CHJIMKAT-UOHBI U U3yUYEHUE TIPU3HAKOB UX MPOTEKAHMs, 03HAKOMIICHHUE C



NPOAYKIMEN CHIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE KCIEPUMEHTANBHBIX 3a/1a4
o TeMe «BaxkHee HeMeTaIbl U UX COSTUHCHUS.

MeTa/iibl U UX COEMHEHUS

OO6m1as xapakTepUCTHKa XMMHUYECKUX JIEMEHTOB — METAJIJIOB Ha OCHOBaHUHU MX
nonoxxeuus B [lepuogmueckoin cucrteme xumndyeckux 3imeMeHToB JI. M. Menneneesa
U cTpoeHust aToMoB. CTpoeHHE METauIoB. MeTainueckas CBA3b U METaJIMYecKast
KpUCTAJUIMUECKasi pemeTka. OIEKTPOXUMUUYECKUN psAJl HANPSHKEHUH METaIJIOB.
duznveckue U XUMHUYECKHE CBOMCTBa MeTauioB. OOIue CrocoObl IMOTYYEHHUs
MeTajioB. [IoHSITHE O KOPpPO3WMM METAJIOB, OCHOBHBIE CIIOCOOBI 3alllUTHl MX OT
koppo3un. CruraBel (CTallb, YyT'YH, AIOPATIOMUHUN, OpOH3a) M WX NMPUMCHCHUE B
OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounsle MeTaIbl: MOJIOKeHUE B Ilepronnyeckoil cUCTEME XMMHUYECKUX
snemeHTtoB [[. M. MenaeneeBa, CTpoeHHE HMX aTOMOB, HAXOXIACHHUE B MPUPOJE.
dusznyeckue U XUMHYECKHE CBOMCTBa (Ha mpumepe Hatpus W Kajaus). OKCUIBI U
TUJIPOKCUABI HATPUA U Kanus. [[puMeHeHne MeN0UHbIX METAIUIOB U UX COCTUHEHUN.

[[lenouyno3eMenbHble  METaUIbl MAarHuidi M KaJbLUMH: IIOJIOXKEHHE B
[lepnoanueckon cucreme xumuueckux snemeHToB J[. . MenaeneeBa, ctpoeHne ux
aTOMOB, HaxOXJcHUE B npupojic. OU3ndeckue U XUMMHUYECKHUE CBOWCTBA MarHus U
Kayblus. Baxuelme coeTuHeHUsT Kanblus (OKCHU, TUIPOKCUI, cOH). JKECTKOCTh
BOJIbI U CITOCOOBI €€ yCTpaHEeHHUS!.

AJIFOMUHUIA: TIOJIO)KEHUE B llepnoanyueckon CHCTEME XMMHUYECKUX 3JIEMEHTOB
J. . MeHnneneeBa, CTpOEHHE aTOMa, HaxXOXJ€HUE B Iipupojsie. DPusndeckue u
XUMHUYECKHE CBOMCTBA amtOoMUHUA. AMQOTEpHBIC CBOWCTBA OKCHIA M THAPOKCHIA
AJIIOMHMHMUS.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XuMH4ecKux 3neMeHToB [l. W.
MeHneneeBa, CTpOEHHE aTOMa, HaXOXKIACHUE B Tipupojic. Duznyeckne 1 XUMAYECKUE
cBoricTBa kene3a. Okcuapl, ruapokcuapl U conu xkeneza (II) u xeneza (1), ux
COCTaB, CBOMCTBA U MOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3laMd METAUIOB U CIUIaBOB, WX (DU3NYECKUMU
CBOMCTBaMH, U3yUYCHHE PE3YJIbTATOB KOPPO3UU METAIOB (BO3MOYKHO MCIIOJIb30BAHHE
BHJICOMATEPHUAJIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJA KaJIbIIUS W HATPUSI C
BOJIOM (BO3MOXKHO HCMOJIb30BAHUE BHUEOMATEpPUATIOB), HCCIEIOBAaHUE CBOMCTB
XKECTKOM BOJIBI, IIpOLIECCa TOPEHUS Kejle3a B KUCTOpojie (BO3ZMOXKHO MCITOJIH30BAHUE
BUJICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHMUS KA4YECTBEHHBIX pPEaKIMi Ha HWOHBI:
MarHusi, Kajablus, aatoMuHusa, uuHka, sxene3a (II) m xenesa (II), memu (II),
HaOJII0JICHHUE U OIHCAHUE IIPOIIECCOB OKPAIIMBAHUS TJIaMEHH MOHAMH HATPHS, KaTus
U Kajmplus (BO3MOXKHO  HCIIOJIb30BAaHUE  BHUICOMATEPHATIOB), HCCIEIOBAHUE
aM(OTEepHBIX CBOWCTB THAPOKCHIA QIIOMHUHHUS M TUIPOKCHUJIA IIMHKA, PEIICHHE
AKCIIEpUMEHTAJIBHBIX 3aJ1a4 10 TeMe «BakHeHIIe MeTaJlJIbl U UX COSTUHEHUS.



XuMUA ¥ OKpY:KaOLIas cpeaa

BemecTtBa um Marepuansl B IIOBCEIHEBHOM JKM3HM 4YeloBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEHIECTB M XMMHYECKUX peakiuii B ObiTy. [lepBas momonis mnpu
XUMHYECKUX 0KOTrax U OTPABIICHHUSIX.

XHUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpenbl (mpelaenbHas JOMyCTUMAs
KoHIleHTpalus BemlecTs, nanee — [I[JIK). Pons XuMuu B pemieHUU SKOJOTMYECKUX
nmpoOsem.

Xumuueckuii IKCnepumMenm:

U3ydeHue oO0paslioB MaTepuanoB (CTEKIIO, CIUIABbl METAJUIOB, IMOJIMMEPHbBIC
MaTrepuabl).

Mexcnpeomemmnunie ceasu

Peann3zannss MeXNpeaIMETHBIX CBSI3€M NpU M3YYEHHH XHUMUUM B 9 Kiacce
OCYIIECTBJISIETCSl Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK U MOHSATUM, SIBJSIOIINXCS CUCTEMHBIMH JJI OTJIEIbHBIX IPEAMETOB €CTECTBEHHO-
Hay4HOT'O LUKIIA.

OOuue ecTeCTBEHHO-HAYYHBbIE TOHSTHS: Hay4dHbIM (DAKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KIaccuPuKauus, TMePUOAUYHOCTh, HAOIIOJECHUE,
AKCIIEPUMEHT, MOJICTTUPOBAaHUE, U3MEPEHHUE, MOJIEIb, SBJICHHUE, TAPHUKOBBIN 3P (DEKT,
TEXHOJIOTHUSI, MAaTEpUAIIBI.

®dusuka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIWI, U30TOIIHI,
PaANOAKTUBHOCTD, MOJIEKYJIa, AIEKTPUUECKUI 3apsij, MIPOBOJIHUKHU,
MOJIYIIPOBOJHUKH, AUIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHoe
COCTOSIHME BEILECTBa, a3, pacTBOP, PaCTBOPUMOCTb, KPUCTAJUIMYECKAS] PELIETKA,
CILIaBbl, PU3MYECKUE BEIUYUHBI, EIUHULIBI U3MEPEHUS, KOCMUYECKOE TTPOCTPAHCTRO,
IUIaHETHI, 3BE3bI, COJIHIIE.

buonorusa: ¢orocunTes, apixaHue, Ouocdepa, SKOCHCTEMa, MHUHEPATbHBIC
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTBA.

['eorpadusi: atmocdepa, ruapocdhepa, MUHEPAJIbl, TOPHBIE MOPOIbI, TTOJIC3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IIPOI'PAMMBI 11O
XNUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIUHHOCTHBIE PE3VYJIBTATHI

JIngyHOCTHBIE  pe3yJbTaThl OCBOEHHUSI MPOTPAaMMbl  OCHOBHOTO  OOIIEro
0o0pa3oBaHUsI JIOCTUTAIOTCS B XOJe OOy4YeHUS XUMHUU B €IUHCTBE YYEOHOU W
BOCITUTATEILHOW JEATEIbHOCTH B COOTBETCTBUHM C TPAJAUIIMOHHBIMU POCCHUHUCKHUMU
COIMOKYJIBTYPHBIMU W JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPHUHSITHIMU B
oOIecTBe TMpaBWJIaMHd W HOPMaMd TIOBEJCHUS U CIOCOOCTBYIOT TMpolleccaM
CaMOITO3HAaHUsI, CAMOPA3BUTHUSA U COLUATIM3AIIMN 00YUYarOIINXCS.



JInyHOCTHBIE pE3yIbTaThI OTPAXKAIOT TOTOBHOCTh oOy4Jaronuxcs
PYKOBOJICTBOBaTbCA ~ CUCTEMOW  TO3UTUBHBIX  I[IEHHOCTHBIX  OpPUEHTAllM U
pacIIMpEHUE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1)naTpuoTH4eCcKOro BOCIIUTAHUSA .

[IEHHOCTHOTO OTHOILICHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAay4yHOMY HACJEIHWIO, TOHUMAaHUS 3HAYEHUS XHUMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOW HH(POPMAIUEH O
NEPENOBBIX JOCTHKEHUSAX M OTKPBITHUSX MHPOBOM M OTE€YECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2)rpaskIaHCcKoOro BOCIUTAHUSA:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMax MW TMpaBUIaX MEXKIUNYHOCTHBIX
OTHOLIEHUN B KOJUIEKTUBE, KOMMYHHMKATUBHOMW KOMIIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIEA0BATEIbCKOM, TBOPUECKON U APYTUX BHAAX JEATEIHLHOCTH,
TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM JESTEIBHOCTH TIPU  BBITOJTHEHHUH
y4eOHBIX, TMO3HABATEJIBHBIX 3aJ]lay, BBINOJHEHUH XHUMHUYECKHX JKCICPUMEHTOB,
CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS! K B3aMMOTIOHUMAHHUIO ¥ B3aUMOIIOMOIIIH
B MpoIecce TON y4eOHOM JesITeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE U
MOCTYNKHA CBOUX TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM
OCO3HaHU MOCJIEACTBUM MTOCTYIIKOB;

3)IleHHOCTH HAYYHOTI' 0 IO3HAHUA:

MHPOBO33PEHUYECKUE TMPEJICTABICHUSI O BEIIECTBE M XUMHUUYECKOW peaKIuu,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKHU U COCTABJISIONINE
OCHOBY ISl TIOHUMaHUs CYIIHOCTH HAYYHOW KapTHUHBI MHpa, MpEeACTaBiICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSI MPUPOJIbI, B3aUMOCBS3AX 4YEJIOBEKa C
MPUPOJTHOM CPENION, O POJIM XMMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHBBI, HANPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJIUMBIC ISl OOBSICHEHHUS HaAOII0JaeMbIX TPOILIECCOB M SBJICHUH,
MO3HABATENbHON, MH(GOPMAIIMOHHON W YHTATENIbCKOM KYyJIbTYpbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C  y4eOHBIMU TEKCTaMH, CIPABOYHOM
JUTEPATypoi, JOCTYNHBIMH TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpEC K OOYYeHHI0O M TO3HAHUIO, JHO003HATEIBHOCTh, TOTOBHOCTH U
CITIOCOOHOCTh K CaMO0OOPa30BaHUIO, MPOSKTHOM U UCCIIEIOBATEIILCKOMN JIESITEIHLHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPaBJIEHHOCTH U YPOBHS 00y4YeHHUS B TaJIbHEHIIIEM;

4)popMupoBaHNs KYJIbTYPbI 310POBbS:

OCO3HaHHE IIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOIIIEHUS K CBOEMY 3710POBbBIO,
YCTAaHOBKM Ha 370pOBbII 00pa3 JKU3HU, OCO3HAHWE TMOCJCICTBUN W HETPUSITHE
BpEAHBIX  MpUBbIYEK  (YNOTpeOJIEHUsT  ajKOroJii, HAPKOTUKOB,  KypEHHS),
HEOOXOJUMOCTU  COOJIIOZIEHUS TpaBWwil  OE30MaCHOCTH MpU  OOpaAIlleHUH  C
XUMUYECKUMHU BEIIECTBAMH B OBITY U PEaIbHON KU3HH,



5)Tpy0BOro BOCIMTAHMS:

MHTEpEC K MPAKTUYECKOMY H3yuUeHHUIO0 mpodeccuil U TpyAa pa3iIuyHOro poja,
yBaXXECHHUE K TPYAY U Pe3yibTaTaM TPYIOBOHM JIEATEIBHOCTH, B TOM YUCIIE HA OCHOBE
NPUMEHEHUS NPEAMETHBIX 3HaHUN 110 XUMUU, OCO3HAHHBIN BBIOOpP MHIMBUIYaJIbHOU
TPACKTOPUH NPOJOJDKEHUS O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CHOCOOHOCTH K XHMMHH, OOLIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, YCHEIIHOW
npo(hecCHOHANBHON ACSITENFHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHUH, TOTOBHOCTD
aJalTUPOBATHCA B MIPO(EeCCHOHAIBHON cperie;

6)3K0JI0rH4eCKOro BOCIIMTAHMS:

AKOJIOTMYECKU LIENECO00pa3HOE OTHOUIEHUE K MPUPOJE KaK MUCTOYHHUKY >KH3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, ITOHUMAHUE LIEHHOCTH 3J0POBOTO H
Oe3omacHOro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
(u3nyecKkoMy U ICHXMYECKOMY 30pPOBBIO, OCO3HAHHWE LIEHHOCTH COOJIIO/ICHUS
IpaBUJl OE30MACHOTO MOBEJEHUS IPU pabOTe C BEIIECTBAMHU, a TAKXKE B CUTyalUsX,
YTPOXKAKOUIUX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, NOJy4aeMble NPH U3YYEHUH XUMUH, IS
pelIeHus 3a]a4, CBSI3aHHBIX C OKPYKAKOUIEH NPUPOJHON CPENOM, IS MOBBIIICHHUS
YPOBHSL ~ DKOJIOTUYECKOW  KYJIbTYpbl, OCO3HaHUS  IJ00AJIbHOIO  XapakTepa
AKOJOTMYECKUX NpOoOJeM M MyTed HX PELICHUS IOCPEACTBOM METOJ0B XHMHH,
HKOJIOTMYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJACTBOBAThCS MM B IMO3HABATEIbHOM,
KOMMYHHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpegMETHBIX pPE3YJbTATOB  BBIACISIOT 3HAYMMBIE  JUIA
(opMHpOBaHKS MUPOBO33pEHUsI OOLIEHAYYHBIE MOHATUA (3aKOH, TEOpHs, MPUHILIUII,
runoresa, (axkT, cuUcTeMa, MPOLECC, OKCHEPUMEHT U JIpyroe.), KOTOpbIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETax U IO3BOJSIOT Ha
OCHOBE 3HAHMH M3 3TUX MpeaIMeTOB (HOPMUPOBATH MPEACTABIECHUE O IIEJIOCTHOMN
Hay4YyHOW KapTHHE MHpa, U YHUBEpCalbHblEe yuyeOHbIe NEHCTBUS (IO3HaABaTENbHBIE,
KOMMYHUKATUBHBIE, PpETYJIATHBHBIE), KOTOpble 0O€CneunBalOT (HOpMUPOBAHHE
TOTOBHOCTHM K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO Y4eOHOM
NEeATENBHOCTH.

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

YMEHHUSl HCIMOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUI: PACKPBIBATH CMBIC XMMHMUYECKHX MOHSATUN (BBIIENATH UX XapaKTEepHBIC
IIPU3HAKH, YCTAHABJIMBATh B3aWMOCBS3b C JAPYTMMH IOHSATUSMH), HCIIOIb30BAThH
MOHATUS JUII OOBSCHEHUS OTHENbHBIX ()aKTOB WM SBJICHUH, BHIOMpPATh OCHOBAHUS U
KpUTEPUH Jid KiIacCU(PUKAIMM XMUMHYECKUX BEUIECTB M XUMHUYECKHX pEeaKIluii,
YCTaHABJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3Y4ECHMUS,



CTPOUTH JIOTUYECKUE PACCYX ACHUSA (MHAYKTUBHbBIC, NIEYKTHUBHBIC, MO aHAJIOIUM),
JieJaTh BBIBOJIbI M 3aKJIFOYEHUS;

yMEHUE TMPUMEHSATH B TIpollecce TMO3HAHUS TOHATHS (IpeIMETHbIE U
METaIpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, HCHOJIb3YEMbIE B XHWMHH,
peoOpa3oBbIBATh HMIMPOKO NMPUMEHSIEMbIC B XMMHUU MOJICIIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HaK (CHMBOJ OJJIEeMEHTa), XHMH4YecKas ¢opMyna U ypaBHEHHE
XUMUYECKON peakiuu — MpU pPEUIeHUHU y4eOHO-TO3HABaTENbHBIX 3a7a4, C YY4ETOM
ATUX MOJEIBHBIX MPEIACTABICHUN BBIABISATh M XapPAKTEPU30BaTh CYIIECTBEHHBIE
NPU3HAKK H3y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XMMHYECKUX pEaKIIHil,
BBIABJISITH  OOIIME  3aKOHOMEPHOCTH,  MPUYUHHO-CIICICTBEHHbIE  CBS3U U
MIPOTUBOPEYHS B U3yUaeMbIX MIPOIIECCAX U SIBIICHUSIX.

Ba3oBble ucciieqoBareLCKue 1eCTBUSA.

YMEHHUE UCIIOIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KAaye€CTBE HWHCTPYMEHTA
MO3HAHUSA, & TAK)KE€ B KQU€CTBE OCHOBHI /i1 (DOPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

MpUOOPETEHUE ONbITa MO IUIAHUPOBAHUIO, OPraHU3alUMd U TMPOBEIECHUIO
YUYEHMUYECKHX DJKCIEPUMEHTOB, yMEHHE Ha0mojaTh 3a XOJOM IIpoliecca,
CaMOCTOSTENIbHO TMPOTHO3UPOBATh €ro pe3yibTaT, (hopmMyaupoBaTh 000OIICHUS U
BBIBOJIBI 10 PE3YyJIbTaTaM IPOBEAEHHOTO ONBITA, UCCIENOBAHUSA, COCTABIATh OTYET O
MpoJieJIaHHON padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, aHAJU3UPOBATH W HWHTEPHPETUPOBATH HH(MOpPMAIUIO
Pa3IUYHBIX BUAOB M (OPM MPEACTABJICHHS, TOJIYYaeMYI0 U3 Pa3HbIX MCTOYHUKOB
(HayyHO-TIONYJISIpHAS JIMTEpaTypa XUMHUYECKOTO COJIEP KaHMsI, CIPABOYHBIE MTOCOOUS,
pecypcel MHTEepHETa), KPUTUYECKHU OIEHUBATh MPOTUBOPECUMBYIO U HEJOCTOBEPHYIO
uH(bOpMAITHIO;

yMEHHUE TPUMEHATHh Pa3IMYHbIE METOJABI W 3alpOChl MPH TMOUCKE W O0TOOpe
uH(bOpPMAIIMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX IS BBITIOJHEHUS
y4eOHBIX M MO3HABaTEIbHBIX 3a/1ay ONPENEIEHHOr0 THIMa, MPUOOPETEHNE ONbITA B
0o0JlacTM  HCTOJIb30BaHUS  WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQZICHUE KYJbTYPOM aKTHUBHOTO HMCIIOJIb30BaHUS PA3JIMYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAIbHYIO (popMy mpeactaBieHus uHpopmanuu u
WUIFOCTPUPOBATh peIlaeMble 3aJayd HECIOXKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduKu U UX KOMOUHAIUSIMU;

yMEHUE HCMOJb30BaTh W  aHAIM3UPOBATh B  Ipolecce y4dyeOHOU U
MCCIIEIOBATEIbCKOM JIESITEIbHOCTH WH(MOPMAIMI0O O BIMSHUHA TPOMBIILICHHOCTH,
CEJIbCKOT0 XO35KCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEH TPUPOIHOM CPEBI.

KoMMyHuKaTHBHbIE YHHBEpPCcAIbHbIE YyYeOHbIe 1eHCTBUS:



YMEHHS 3aJlaBaTh BONMPOCHI (B X0Ji€ auanora u (Wim) IUCKYCCUHU) MO CYLIECTBY
oOcyxmaemoii  Tembl, (OPMYIUPOBATh CBOM TPEIJOKECHHS  OTHOCHUTEIHHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHUS  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJIbTaThl  IO3HABATEIbHOU
NEATEIbHOCTA B YCTHBIX U MUCHMEHHBIX TEKCTAX; JAENaTh MPE3EHTALUIO PE3yJIbTaTOB
BBITIOJTHEHUSI XMMHUYECKOTO SKCIEpUMEHTa (1abopaTOpHOro OMbITa, Ja00paTOpHOM
pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO IIPOEKTA);

yMEHHUSI y4yeOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENILHON M MCCIIEI0BATEIBCKON JEATEIBHOCTH NMPU PEIICHUH BO3HUKAIOIINX
mpoOjeM Ha OCHOBE y4déra OOIMMX WHTEPECOB W COTJIACOBAHUS IO3HUIINNA
(oOcyxeHnsi, 0OMEH MHEHHUSMH, «MO3TOBBIC IMITYPMBD», KOOPAHHAINS COBMECTHBIX
NEUCTBUM, OMpe/eJIeHUE KPUTEPHUEB IO OIEHKE KayeCTBa BBINOJIHEHHOW pPabOTHI U
JIpYTHe).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE TeHCTBUS:

YMEHUE CAMOCTOSITENBHO OMNPEAENITh UEIN ACSATENbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISITh, KOHTPOJUPOBATH U TPU HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTh, BbIOMpaTh Hanbosee 3(PpPeKTuBHBIE CHOCOOBI PEIICHUS YyUEOHBIX U
MO3HABATENBLHBIX  33J7]a4, CAaMOCTOSTEJIBHO COCTaBJIATh WJIM KOPPEKTHPOBATH
MPEUIOKEHHBIM  aNrOPUTM  JEHUCTBUM TPHU BBINOJIHEHWH 33aJaHUM C  Y4ETOM
MOJYYEHHsS] HOBBIX 3HAHMN 00 HM3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIUsX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOTO pe3yJibTaTa 3asBICHHON LENH, YMEHHE
UCIIOJIb30BATh U aHAIU3UPOBATH KOHTEKCTHI, TIPE/JIaracMbl€ B YCJIOBUU 3aJJaHUM.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmpeaMETHBIX PE3yJNbTAaTOB IO OCBOCHHUIO  0O0S3aTENBHOIO
CollepKaHMs, YCTAHOBJIEHHOTO JaHHOW QeaepanbHON pabodeil mporpammoit,
BBIJICJIIIOT: OCBOCHHBIE OOYYalOIMMKCS HAay4YHbIE 3HAHHS, YMEHUS U CIOCOOBI
nercTBUl, crienupuIecKue I MPEeIMETHON 00aCTH « XUMHUS, BUBI ICSITCIHHOCTH
MO0 TIOJYYCHUIO HOBOTO 3HAHMS, €ro HWHTEPHpETalnH, TMpPeoOpa3oBaHUI0 U
MIPUMEHEHHUIO B PA3JIMYHBIX YUSOHBIX U HOBBIX CUTYyAITUSX.

K koHiy oOyuenus B 8 kJjiacce mpeIMeTHbIE PE3yIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e pacKpbIBaTh CMBIC] OCHOBHBIX XHMHUYECKHMX TOHSATHIA: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, CMECh
(omHOpOAHAs W HEOTHOPOJHAsS), BAJCHTHOCTh, OTHOCHUTCIIbHAS aTOMHAas M
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JIOJISI XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJSIPHBIA 00BEM,
OKCHJI, KHUCJOTa, OCHOBAHHUE, COJb, AJIEKTPOOTPULIATEILHOCTh, CTEIECHb
OKHCJICHHS, XUMHUYECKasi peakius, KiacCupuKaius peaxkiuidi: peakiuu
COEIMHEHHUSI, PEaKIIMK PA3JIOKEHUsI, PEAKIIMK 3aMEIICHUs], pEaKIIMi 0OMeHa,
9K30- M DHIOTEPMUYECKHUE PEAKIMH, TeIIoBOW A EKT peakmuu, Sapo



aToma, SJEKTPOHHBIA CJIOM aTroMa, aToMHasi OpOWTanb, paguyc aroMma,
XUMUYECKasi CBSI3b, MOJSIPHAS W HEMOJSpHAs KOBAJEHTHAs CBSI3b, MOHHAS
CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MAaccOBas J10JIs BeIlecTBa (MPOICHTHAs
KOHIIEHTpAIMsl) B pacTBOPE;

WJUTIOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX XUMUYECKUX TOHSITHH U
MPUMEHSTH ATU NOHSATHUS MPU ONUCAHUU BEILIECTB U UX MPEBPAIICHUN;
MCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJIsi COCTaBIEHUSI (JOPMYJT BEIIECTB
Y YPaBHEHHUM XUMHYECKUX PEAKIIUIL;

ONpEeNeNsaTh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTETICHb OKWCJICHUS JIIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAIC)KHOCTh
BCIIECTB K OMpEAeNEHHOMY KIAacCy COCIMHEHMA 1o (opmynam, BHI
XUMUYECKOM CBA3M  (KOBaJ€HTHasT W HWOHHAas) B HEOPraHUYECKHUX
COEIMHEHUSAX;

packpbiBaTh cMmbicnt  [lepuognueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX DJIEMEHTOB OT MX IMoJjoxkeHusi B Ilepuogumyeckoil cucrteme,
3aKOHOB COXPAaHEHHMS MacChl BEHIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHA ABOTapo;

OMUCHIBAaTh M XapakTepu3oBaTh TaOmuuHyro (opmy Ilepuonuueckoit
CHUCTEMbl XUMUYECKHUX AJIEMEHTOB: pPa3inyaTh MOHATHUS «TJIaBHAs MOATPYMIa
(A-rpynma)» u «mnobounas noarpynna (b-rpynma)», manbsie u OoJblue
NEPUOJIbI, COOTHOCUTH OOO3HAYEHUsS, KOTOpPhIE HMEIOTCS B TaOIUIE
«Ilepuoguueckass cucrema xumudeckux siemeHToB . M. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB
(coctaB U 3apsan sapa, oOIIee YKCIO JIEKTPOHOB M paclpeiesieHue uX Io
AIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPraHMYEeCKUE BEIECTBa,
XUMUYECKUE peaknuu (M0 YHUCIy M COCTaBy YYacTBYIOIIMX B PEAKIUU
BEILIECTB, M0 TEMIOBOMY 3D PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB
pPa3JIMYHBIX KJIACCOB, MOATBEPXkIas OMUCAHHE MPUMEPAMHU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCMMOCTH OT MX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKAHMS XUMHUYECKHUX TMPEBpAIICHUN B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISAITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »JJeMEHTa 10 (opMysie COEIUHEHHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOU peaKiny;



MIPUMEHSTh OCHOBHBIC OIEPAIMY MBICIIUTEIPHON JEATSIBHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, O0000IIeHne, CUCTEMATU3AINI0, KJIacCU(HUKAIIHIO,
BBISIBJICHUE TPUYMHHO-CJICJICTBCHHBIX CBS3CH — I W3YYCHHS CBOMCTB
BCIIECTB U XMMHYECCKUX PEaKIIMi, €CTECTBCHHO-HAYYHBIC METOJIBI TTO3HAHUS
— HaOJIOJIcHUE, H3MEPEHUE, MOJICIMPOBAHKE, SKCIICPUMEHT (PCaIbHBIN |
MBICJICHHBIN );

CJICJIOBAaTh MpaBUjIaM TOJb30BAHUS XHMHYECKOM TOCYI0N U JIabopaTOPHBIM
o0opynoBaHWEM, a TakKe IIpaBWjIaM OOpaIleHHUs C BEIICCTBAMU B
COOTBETCTBUM C HHCTPYKIUSMH TI0  BBINOJHEHUIO  Ja0OpaTOPHBIX
XUMHYECKHX OITBITOB IO TOJIYYCHHIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(Boopo/ia W KHCJIOPOJa), TPUTOTOBJICHHUIO PACTBOPOB C OINPEeACIEHHON
MacCOBOM JoJield pacTBOPEHHOTO BEINECTBA, IUIAHHPOBATH M IIPOBOJIUTH
XUMUYCCKUE SKCICPUMEHTBI I0 PACIO3HABAaHUIO PACTBOPOB IEIOYEH H
KHCIIOT C IIOMOIIbI0 UHAUKATOPOB (JaKkMyc, (eHONI(PTaICHH, METUIOPAHK U

IpyTHe).

K koniy oOydenus B 9 kiiacce npeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PACKPBIBATH CMBICII OCHOBHBIX XUMUYECKHUX MTOHITHN: XUMAYECKHAMN JJIEMEHT,
aToM, MOJIEKYJIa, HWOH, KAaTHUOH, AaHUOH, IIPOCTOE BEIIECTBO, CIIOXKHOE
BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb OKHUCIIEHUS,
XUMHUYECKasl peakius, XUMUYECKasl CBSI3b, TEINIOBOU 3(P(EKT peakiuu, MOJb,
MOJISIPHBIN 00BEM, pactBop, 3JIEKTPOJIUTHI, HEDJICKTPOJIUTHI,
AICKTPOTUTHICCKAS TUCCOIMAITUS, PEaKIIM HOHHOTO OOMEHa, KaTajau3aTop,
XUMHUYECKOE paBHOBECHE, OOpaTUMble H  HeEoOpaTHMbIe PEaKIIUH,
OKHUCIIUTEIBHO-BOCCTAHOBUTENILHBIE PEAKIIMN, OKHUCIUTEIb, BOCCTAHOBUTEIIb,
OKHCIICHHE W BOCCTAaHOBJICHHE, aJUIOTPONHs, aM(OTEPHOCTh, XHMMHUYECKAs
CBsI3b (KOBaJICHTHAsI, HOHHAS, METAJUIMUECKas ), KpUCTAJUIMYECKasl peéTka,
KOPpO3Usi METAJUIOB, CIUIABbl, CKOPOCTh XMMHYECKOW PEAKIIHNH, MPEACITHHO
nonyctumas konuentpauus 111K BemecTsa;

WUTIOCTPUPOBATH  B3aMMOCBA3b OCHOBHBIX XUMHYECKMX TOHSATHM U
MIPUMEHSATh 3TH MOHATHUS MPHU OMKMCAHUU BEIIECTB U UX MPEBPAILCHUM;
UCITOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUISI COCTaBJICHUS (OpMYJI BEIICCTB
Y YPABHEHUN XUMHUYECKUX PEAKIIUN;

OIPENIENATh BAJICHTHOCTh U CTEINEHb OKUCIICHUS XUMHYECKHUX DJIEMEHTOB B
COCIMHECHUAX  PA3JIMYHOIO0  COCTAaBa, NPUHAIJIEKHOCTh  BEIIECTB K
onpenenéHHOMY KJIacCy COeIMHEHU 1o (opMysiaM, BHJI XUMHUYECKOUN CBSI3U
(koBajieHTHasi, MOHHAs, METAJUINYeCKas) B HEOPTaHMYECKUX COCIMHEHUSX,
3apsii MOHA TI0 XUMUYECKOU (hopMyJie, XapaKTep CpeJibl B BOJHBIX PaCTBOpax
HEOPTraHUYECKUX COCIMHEHUM, TUIl KPUCTAIUIMYECKON PEIETKH KOHKPETHOTO
BEIIECCTBA,;



packpeiBath cwmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHWE: OINUCHIBATH W  XapaKTEPU30BaTh
Tabmnunyto Gopmy Ileproguyeckoil CUCTEMBI XMMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUSA «TrJaBHasg moarpymnmna (A-rpynma)y ©u «1IoOo4YHas
noarpynmna (b-rpynma)», wmanble U  OojbIIME NEPUOMABI, COOTHOCHUTH
0003Ha4YEHUs, KOTOPhIE UMEIOTCSI B MEPUOJIUUECKON TabJIHIIEe, C YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHUSI aTOMOB XHMHUYECKUX SJEMEHTOB (COCTaB M
3apsan  Anapa, oOIIee YHCIO0 DIIEKTPOHOB U paclpefeieHue UuX 1o
AJIIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUU
CBOMCTB D3JIEMEHTOB M HX COCJAMHEHUU B Tpejerax MallbIX MEePUoJ0B U
[JIABHBIX MOJTPYM C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKUE DJIEMEHTBhI, HEOPraHMYEeCKUE BEIECTBa,
XUMUYECKHE peakiuu (10 4YHMCIy U COCTaBy Y4YacTBYIOIIMX B pPEaKlUU
BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo HU3MEHEHHUIO CTETCHEW OKHUCICHHS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTH) OOIME U cHeuuPuyeckrue XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CIOXHBIX BELIECTB, IMOATBEpPKIAsd OIMUCAHUE
OpuMepaMHi MOJIEKYJSIPHBIX W HWOHHBIX YPAaBHEHHN COOTBETCTBYIOLIUX
XUMHAYECKUX PEAKLINN;

COCTaBJIATh YPABHEHMUS DJIECKTPOIUTUUYECKON AUCCOIMAIIUUA KUCIIOT, IIeT04Yeit
U COJICH, TMOJIHBIE U COKpaIIEHHBIE YpaBHEHMS pPEaKiMii MOHHOTO OOMEHa,
YPAaBHEHHS PEaKIUi, MNOATBEPKIAIOMINX CYLUIECTBOBAHUE TIE€HETHYECKOU
CBSI3U MEXK1y BEILIECTBAMHU PA3JIMYHbBIX KJIACCOB;

packpbiBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca ITUX PeaKIUid;
IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX TNPEBpPAlICHUN B Pa3IMYHbBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAaCCOBYIO JIOJII0O XHMHYECKOro »JJIeMeHTa 1Mo QopMmysie COeIUHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI M0 YPABHEHUIO
XAMUYECKOU pEaKInH;

coOJIroaTh TpaBUjia MOJIb30BAHUS XUMHUYECKOU TMOCYA0M U Ja00OpaTOpHBIM
obopymoBaHueM, a TakXe TMpaBuia oOpalleHus ¢ BelleCTBaMH B
COOTBETCTBUM C HWHCTPYKUMSMU TIO  BBINOJHEHUIO  JIaOOPATOPHBIX
XUMHUYECKUX OIBITOB TIO0 MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yrjeKucIIoro rasa);

MPOBOJIUTh PEAKIIMH, MOATBEPKIAIOIINE KaueCTBEHHBI COCTaB Pa3IMUHbBIX
BEILIECTB: PACMO3HABaTh OMNBITHBIM MYTEM XJIOpHUA-, OpPOMUI-, HOIUI-,
kapOoHat-, ¢ocdar-, cmIuKaT-, Cyab(har-, TUAPOKCHI-UOHBI, KATHOHBI



AaMMOHHMSI M HMOHBl M3YyYEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHWUYECKUX BEILECTB;

e IPUMEHATHh OCHOBHBIE ONEPAIMU MBICIUTEIBHON JAEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IleHNEe, CUCTEMATHU3aINI0, BBISIBIICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€d — JUISl M3YYEHHs CBOMCTB BEIIECTB U XUMHUYECKUX
peakiuii, eCTEeCTBEHHO-HAyYyHbIE METOJAbl TO3HaHWS — HaOIO/CHNUE,

U3MEPEHHE, MOACIINPOBAHUE, SIKCIEPUMEHT (PEaIbHbI U MBICTICHHBIN ).
TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KonmuaecTBo yacos DIEKTPOHHBIC
No HaunmenoBanue pasienoB u K [Ipaktry  (UMQPOBEIE)
OHTPOJIbHBIC
/1 TeM MPOrPaMMBbI Bceero 5 p ecKHe o0Opa3oBaTeNbHbIC
paboThI

paboThI pecypchl

Paznen 1. IlepBoHavyanbHble XUMUYECKHE TTOHATHS
Xumust — BaxkHas 00J1aCTh
1.1 ecrecTBO3HaHUS U NPAKTUYECKOU )
NesITeIbHOCTH YeJIOBEKa

2 bu6mmoreka [IOK
https://m.edso0.ru/7f41837c

1 bubmuorexa [JOK

1.2 BemecTBa U XUMHUYECKHE PEAKITUU 15 https://m.edsoo.ru/7f41837c

Hroro mo paszneny 20

Pa3nen 2. Baxueiilue npecTaBUTENM HEOPTaHUYECKUX BELLIECTB

21 Boznyx. Kucnopoa. [lonsitue 06 6 bubnuorexa [JOK

" okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstue o kucnorax u 8 1 bubnuotexa [JOK

" coax https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 00 5 1 1 bu6mmoreka [JOK

" OCHOBaHUSIX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

" HEOPraHWYECKHUX COETMHEHHI https://m.edsoo.ru/7f41837c
Hroro no pasneny 30 3 5

Pazpnen 3. Ilepuoauyeckuii 3akoH u [leproguyeckas cucreMa xuMuueckux snemeHTos Jl. W.
MenneneeBa. CTpoeHre aTOMOB. XUMHUUECKas CBA3b. OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU

[Tepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema bu6mmoreka [IOK

XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CTpoeHue aroma

3.1

XUMHUYECKas CBA3b.
3.2 OKuCIUTEIBHO- 8 1
BOCCTaHOBUTEJIHHBIC PEAKIIHH

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bubnnoreka [JOK
Hroro mo paszeny 15 https://m.edsoo.ru/7f41837c
Pe3epBHoe Bpems 3 bu6mroreka [JOK

https://m.edsoo0.ru/7f41837¢c

OBILIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 68 4 S
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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9 KIIACC

KoumnuectBo yacos DJIEKTPOHHbBIE
No. 1t/nt HaumeHoBaHue pa3/ie/ioB U TeM Koutpoas | Ilpaktuuec | (uupposbie)
NMPOrpamMmbl Bcero HbIE KHe o0pa3oBaTte/ibHbIE
padoTbI padoThbI pecypcnl
Pa3znesn 1.BenrecTBO U XUMHYECKHE PeaKIIU
but6mmorexal [OK
[ToBTOpEHME 1 yriTyOsIeHHE https HYPERLINK
1.1 3HaHUU OCHOBHBIX Pa3/esoB Kypca 5 1 "https://m.edsoo.ru/
8 Kiacca 7f41a636"://
bubnuorexal [OK
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 https HYPERLINK
XUMUYECKHUX PeaKLni "https://m.edsoo.ru/7f4
1a636"://
bu6mmorexal [OK
DIIEKTPOTUTHIECKAS
1.3 IUcconuanus. XUMHUECKHAE 8 1 1 https HYPERLINK
pEaKIuu B pacTBOPax "https://m.edsoo.ru/7f
41a636"://
Hroro no pazneny 17
Pa3znen 2.HemeTasluibl 1 MX COeIMHEHMSI
OO0m1as xapakTepucTuKa BubmiorexallO
2.1 XAMHYECKHUX dJeMeHTOB VIIA- 4 1 https HYPERLINK
"https://m.edsoo.ru/7f
rpynisl. ['agoreHst 413636"//
bubmuortexal [OKhtt
OO01mas xapakTepucTHKa ps HYPERLINK
2.2 XUMHYECKUX 2J1eMEeHTOB VIA- 6 "https://m.edsoo.ru/7f
rpynnsl. Cepa u e€ coequHEHUS 41a636":// H41a636".
41a636"41
OO0m1as XxapaKTepucTUKa Bu6morekal [OK
53 XUMHYECKHUX JIEMEHTOB VA- 7 1 https HYPERLINK
rpynnsl. A30T, hocdop u ux "https://m.edsoo.ru/7f
COEIMHEHUS 41a636"://
OO01mas xapakTepucTHKa
XUMHYECKUX 3J1eMEeHTOB [V A- bubmmorexa TIOK
2.4 . 8 1 2 https://m.edsoo.ru/7f4
rpyNIibl. YTIAEPO U KPEMHUN U UX 12636
COCTMHCHUS



https%20HYPERLINK%20%22https:/m.edsoo.ru/7f41a636%22:/
https%20HYPERLINK%20%22https:/m.edsoo.ru/7f41a636%22:/
https%20HYPERLINK%20%22https:/m.edsoo.ru/7f41a636%22:/
https%20HYPERLINK%20%22https:/m.edsoo.ru/7f41a636%22:/%20H41a636%22.%2041a636%2241%20HYPERLINK%20%22https:/m.edsoo.ru/7f41a636%22a%20HYPERLINK%20%22https:/m.edsoo.ru/7f41a636%22636
https%20HYPERLINK%20%22https:/m.edsoo.ru/7f41a636%22:/%20H41a636%22.%2041a636%2241%20HYPERLINK%20%22https:/m.edsoo.ru/7f41a636%22a%20HYPERLINK%20%22https:/m.edsoo.ru/7f41a636%22636
https%20HYPERLINK%20%22https:/m.edsoo.ru/7f41a636%22:/%20H41a636%22.%2041a636%2241%20HYPERLINK%20%22https:/m.edsoo.ru/7f41a636%22a%20HYPERLINK%20%22https:/m.edsoo.ru/7f41a636%22636
https%20HYPERLINK%20%22https:/m.edsoo.ru/7f41a636%22:/%20H41a636%22.%2041a636%2241%20HYPERLINK%20%22https:/m.edsoo.ru/7f41a636%22a%20HYPERLINK%20%22https:/m.edsoo.ru/7f41a636%22636
https%20HYPERLINK%20%22https:/m.edsoo.ru/7f41a636%22:/%20H41a636%22.%2041a636%2241%20HYPERLINK%20%22https:/m.edsoo.ru/7f41a636%22a%20HYPERLINK%20%22https:/m.edsoo.ru/7f41a636%22636
https%20HYPERLINK%20%22https:/m.edsoo.ru/7f41a636%22:/
https%20HYPERLINK%20%22https:/m.edsoo.ru/7f41a636%22:/
https%20HYPERLINK%20%22https:/m.edsoo.ru/7f41a636%22:/
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Uroro no pazaeny

25

Pa3zgen 3.MeTaJllIbI M NX COeANHEHUS

bubnunoreka LIOK
3.1 OO0111e cBOiiCTBAa METAJIIOB 4 https://m.edsoo.ru/7f4
1a636
. bu6nmoreka [IOK
Baxxueiime MeTauIbl U UX
3.2 —— 16 https://m.edsoo.ru/7f4
1a636
Hroro no pazneny 20
Pa3nen 4.Xumus u okpy:xaiomas cpeaa
BemiectBa 1 MmaTepuaisl B bubmorexa HOK
4.1 3 https://m.edsoo.ru/7f4
JKM3HHU YEJI0BEKA 12636
Hroro no pazneny 3
bubmuoreka [{OK
PeszepBHOE Bpems 3 https://m.edsoo.ru/7f4
1a636
OBUIEE KOJIMYECTBO YACOB I10 68
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Jlata

Jlata

Jara

Jara

) OoMalIlHee
Ne Tema ypoka Kon W3YYCHUS | U3YYCHHS | H3yUCHHS usydyenus 8T A DJIEKTPOHHBIE ITH(
/1 qacoB o0Opa3oBaTenbHbIC
n |o |o |[o¢ n o @ @
[Ipenmer xumuu. Ponb Hpo;;nan, BuGmmorexa IJOK
1 XHAMUH B JKU3HH YEIIOBEKA. 1 ;
BBITIOJIHUTH i |
Tena u BelecTBa ymp. 1-5 https://m.edsoo.ru/ffod
IIpouutath bubmmoreka [1OK htt
2 IlonsiTie 0 MeTogax 1 §2, m.edsoo.ru/ff0d227e
MMO3HAHUS B XUMHUU BBITIOJTHATh
yop. 1-5
I[Ipaxtudeckas padota No. 1 Crp. 20 Bubmiorexa OK htt
p p /m.edsoo.ru/ff0d23dc
«[IpaBumna paboTsI B
3 naboparopuu U IPUEMBI 1
oOpareHus ¢
J1a00paTOPHBIM
000pyIOBaHUEM
YucThle BEMECTBA U CMECH. Hpounrate  bubmmorexa LIOK htt
4 o T R —— 1 §3,4 m.edsoo.ru/ff0d26ca
p A BBIIIOJIHUTH
cMecen ynp. 1-4
I[MpakTnueckas padora No. 2 Crp. 23 f}ﬂgﬁfﬁﬁﬁ%&%y
5 «Paznenenue cmeceit (Ha 1
MPUMEPE OYUCTKHU
MTOBapEHHOM COMH)»
[pounraTh Bubmmoreka [IOK htt
6 ATOMBI H MOEKVIBI 1 §5, m.edsoo.ru/ff0d28c8
y BBIIIOJIHUTH
ymp. 1-5
XHUMHUUYECKHUE DIIEMEHTBHL. [Ipounrars  bubanorexa LIOK htt
7 3naxu (CHMBOITN) 1 §6, m.edsoo.ru/ff0d28c8
BBIIIOJTHUTH
XUMHUYCCKHUX 3JICMEHTOB ymp. 1-5
[pounraTh Bubmmoreka [IOK htt
8 IIpocThie u coXHbBIC 1 §5, m.edsoo.ru/ff0d2be8
BCIIICCTBA BBITIOJITHUTH
ymp. 1-3
IIpouuratn Bubmmoreka [1OK htt
9 ATOMHO-MOJICKYJISIPHOE 1 §5, m.edsoo.ru/ffod2be8
yUYCHHUE BBINIOJIHUTH
ymp. 4-6
3aK0H MMOCTOSHCTBA IIpouuratn Bubmmoreka [1OK htt
COCTABA BEILICCTR §8, m.edsoo.ru/ff0d2be8
1 ’ BBIIIOJIHUTH
10 | Xwumwuueckas ¢popmya. 1 ymp. 1-5
BanentHoCTh aTOMOB
XAMUYECKHUX DJIEMEHTOB
OTHOCHTENBHAS aTOMHAsI Hpounrare  bubmuorexa LIOK htt
11 Macea. OTHOCHTETEHAS 1 §6, m.edsoo.ru/ff0d2be8

MOJIEKYJIIpHas Macca

BBINOJIHUTD
ymp. 1-5



https://m.edsoo.ru/ff0d210c

MaccoBas 10 Ipountars | buGmoreka IIOK hitj
12 XUMHUYECKOI'0 3JIEMEHTA B 87, m.edsoo.ru/ff0dzbes
BBIITIOJIHUTH
COCIMHEHUU ymp. 1-5
[IpounraTts Bubmmoreka [IOK htt
13 Komiyectso BemecTsa. §7, m.edso0.ru/ff0d2d50
Mouns. Monspaas macca BBITIOJIHHUTD
ymp. 1-5
duznveckue u Ipountats  Bubmmoteka [{OK hitt
14 XUMUYECKHE SBICHIS §9, m.edsoo.ru/ff0d2d50
' BBIIIOJIHUTh
XuMuueckas peakuus ymp. 1-5
[IpusHaku u ycioBus Ipountars | buGmoreka IIOK hitj
15 MPOTeKAHHS XMMHIECKIX §9, m.edsoo0.ru/ff0d2d50
BBIITIOJIHUTH
pcaknmun ymp. 1-5
3aKOH COXpaHEHUS MaCChl Ipounrtate  bubmuorexa LIOK htt]
16 BelIeCTB. XUMHUCCKHE §10, m.edsoo0.ru/ff0d2d50
’ BBITIOJIHUTh
YpaBHCHUA ymp. 1-5
Brruucnenus KoanyecTBa, Ipouutats = bubmmorexa LIOK hitt
MACCHI BELIECTRA 10 §10, m.edsoo0.ru/ff0d2d50
17 m BBIIIOJTHUTh
YPaBHEHUSAM XUMHUYECKUX yip. 1-5
peakuuii
Knaccn(I)HKaum{ IIpouuntaTh Bbubnmoreka [TOK htt
XUMHYECKHIX DeaKImii §11, m .edsoo .ru /ffO d2ea
18 p I BBINOJIHUTE
(coenuHeHus, pa3IoKeHHS, ymp. 1-5
3aMelIeHus, 0OMeHa)
M. B. JlomoHOCOB — Hoxmanei i | bubmauorexa ITOK htt
VUEHBIH-OHIHKIIONEHCT npesenrarmu | M .edsoo .ru /ff0 d2ea
19 ) 0 TeMe
O06001menue u
CHCTEMaTH3aINsI 3HAaHUH
Kourponsras padora No.1 IToBTropenne = bubmmoreka [[OK htt
P p m .edsoo .ru /ffO d2ea
20 no teme «BerecTsa u
XUMHUYECKUE PEAKLIUNY
Bo3nyx — cmech ra3os. IpounTaTs Bubmumoteka ITOK htt
CocTas BO3 a §12, m .edsoo .ru /ff0 d2ea
21 yxa. BBINIOJIHUTh
Kucnopon — snemenT u yip. 1-5
npoctoe Bemectso. O30H
duznyeckue u Ilpounrats  bubmmorexa LIOK htt]
XHUMUYECKHE CBOICTRA §13, m .edsoo .ru /ff0 d2ea
22 BBITNIOJIHUTD
KHCIIopo/ia (peakiuu yrp. 1-5

OKHCJICHUSI, TOPEHUE).




ITonsaTHe 00 oKCcUIax

CriocoObI IoJTydeHuUs IIpouutath Bubmmoreka [1OK htt
KHCIIODOIA B TA60DaATODHIL §13, m .edsoo .ru /ff0 d2ea
23 p A p p BBIITIOJIHUTH
M TIPOMBIIITICHHOCTH. ymp. 1-5
IIpumeHeHne kucnopoaa
TerutoBoit a3pdext IIpouutath bubmmoreka [1OK htt
R — §13, m .edsoo .ru /ff0 d2ea
p 1uu, BBIIIOJIHUTh
IOHATHE O ymp. 1-5
24 TEPMOXUMHUICCKOM
YpPaBHEHUH, 3K30- U
SHJIOTEPMUYECKUX
peakusx
Tormnueo (HedTh, Yroib u [IpounraTtsh Bubmmoreka [IOK htt
weran). 3arpssHenue §13, m .edsoo .ru /ff0 d2ea
25 ’ p BBITIOJIHUTh
BO3J1yXa, CIIOCOOBI €ro yrp. 1-5
MpeIOTBPAILCHUS
I[pakTnueckas padora No. 3 Crp. 68 aﬂizgggefs /Iolé; Iéaggj
26 o teme «llomydyenue u
coOupaHue KUCIOpo/a,
H3y4YEHUE ETO CBOMCTB)
Bonopoa — snemeHT u Ilpountars | buGmoreka IIOK hitj
27 IDOCTOE BEIICCTRO §15, m .edsoo .ru/00adac3:
p m ' BBIIIOJIHUTH
Haxoxnenue B mpupoae ymp. 1-5
dusmyeckue 1 IIpounraTth Bbubnmoreka [TOK htt
XUMIUECKIE CBOMCTRA §15, m .edsoo .ru/00adac3:
28 BBIIIOJIHUTH
Bogopoza. [Ipumenenue ymp. 1-5
BOJIOpOJIA
ITousTHe 0 KUCI0Tax u IloBTOpPUTH bubnunoreka [{OK htt;
29 COJISIX m .edsoo .ru/00adac3:
Ipounrtats = BuGmmorexa [TOK htt
30 Crioco0blI T1oyyeHust §15, m .edsoo .ru/00adac3:
BOJZIOpOJIa B TabopaTopuu BBLITIOJTHUTD
ymp. 1-5
IpakTnueckas pabora No. 4 Crp. 74 iniﬁiggefﬁ /IOlO(; I;aggj
31 no teme «llomydyenue u
coOupanue Boaopoa,
W3YyYE€HHUE €r0 CBOMCTBY
32 MoApHBIif 06BEM Ta308. IIpouuraTs bubnuorexal [OK httf

§19,

m .edsoo .ru /ff0 d587




3akoH ABOrajpo

BBIIIOJTHUTH

yop. 1-5
Brrunciaenus o0béma, ITpounrath Bubauoreka [TOK htt;
KOJINYECTBA BEILIECTBA ra3a EE&OHHHTL /'m edsoo .ru/00ada8
33 110 €r0 U3BECTHOMY ymp. 1-5
KOJINYECTBY BELIECTBA WIJIU
00BEMY
Brruncnenus 00n6M0B Ipounrars  bubmuorexa [{OK htt;
Ia30B MO YPABHEHHIO EE&OHHHTL m .edsoo .ru/00ada82:
34 peaKkIUi Ha OCHOBE 3aKOHA ymp. 1-5
00BEMHBIX OTHOIIICHUI
rasoB
dusnyeckue u IpounraTth bubnuoreka [1OK htt
35 XMMHYECKHUE CBOMCTBA Ei{ommh m .edsoo .ru/00ada82
BOJbI ymp. 1-5
. [Ipouurats bubnuoreka [{OK htt
36 CocraB oCHOBaHHiL. §21, m .edsoo .ru/00ada82
[Tonsitue 06 nHIUKaTOpaAX BBIIOJIHUTb
yop. 1-5
Boga kak pactBopuTens. [Ipountats  bubmorexal [OK htty
HachIICHHBIE 1 EEIZH,OHHHTB m .edsoo .ru/00ad 9 e
37 HEHACBIIIEHHBIE PACTBOPHEI. ymp. 1-5
MaccoBas 107151 BellecTBa
B pacTBOpE
IMpaktuueckas padora No. 5 Crp. 97 E}“iﬁ?ggefsggi gttep
o teme «lIpurorosnenue
38 pacTBOPOB C
onpeAeIEHHON MacCOBOM
JI0JIE PaCTBOPEHHOTO
BEIIECTBAY
KonrponbHas padora No.2 Iosropenne ]r;nﬂiﬁg;eﬁ%g;é gtteF
39 o teme «Kucnopos.
Bonopoa. Boga»
OKcupl: cocTas, [pountats | buGmmorexal[OK http
40 KIaccHdHKAIHS, SEI?;,OHHHTB m .edsoo .ru/00ad 9 e
HOMEHKJIaTypa ymp. 1-5
[TonydyeHue nu XuMH4ECKHE Ipountars | BubnuorexallOK http
41 CBOMCTBA KHCIOTHBIX, §23, m .edsoo .ru/00ad 9 e

OCHOBHBIX ¥ aM(OTEPHBIX

BBINOJHUTD
ynp. 1-5




OKCHUI0B

OcHOBaHUS: COCTaB, IIpounraTs bubnauorexal [OK httf
42 KiaccuduKaIms §24, m .edsoo .ru/00ad 9 e
? BBITIIOJIHUTH
HOMEHKJIaTypa ymp. 1-3
IIpouuraTs Bbubnuotexal [OK htty
43 [TonydyeHue nu XuMHYECKHE §24, /'m .edsoo .ru/00ad 9
CBOICTBa OCHOBAHUI BBINTOJTHATH
ynp. 4-5
Kucnorsr: COCTaB, IIpountats bubnaunorexal [OK httf
a4 KiaccubuKanms §25, m .edsoo .ru/00ad 9 e
’ BBINOJIHUTH
HOMEHKJIaTypa ymp. 1-3
Ipouutats = Bubmuorexal [OK htty
45 [TonydyeHue nu XuMHYECKHE §25, m .edsoo .ru/00ad 9 e
CBOICTBA KHUCJIOT BBITNIOIHUTh
ynp. 4-5
Conu (cpennue): [pounrars  Bubnanorexal [OK htty
HOMEHKJIATYpa, CIIOCOOBI §26, m .edsoo .ru/00ad 9 e
46 BBIIIOJIHUTH
MOJIYYEHHUS, XUMHUYECKHUE ymp. 1-5
CBOICTBa
IIpakTryeckas paGora No. Crp. 120 bubnunorexal [OK httf
P p m .edsoo .ru/00ad 9 e
6. Pemenue
47 JKCIIEPUMEHTAIIBHBIX 33/1a4
1o TeMe «OCHOBHEBIE
KJIACChI HEOPTAHUYECKHX
COCTMHCHUI
I'eneTnueckas cBsI3b Ipounrats  Bubnmortekal[OK http
MEKITV KIACCaAMI §27, m .edsoo .ru/00ad 9ff:
48 oy BBIIIOJIHUTH
HEOPTaHUYIECKHX ymp. 1-5
COCTMHECHUN
O0o006111eH1E U Iosroputs§ = BubnuorexallOK htty
49 CHCTeMATH3AIHS 3HAHMI 23-27 m .edsoo .ru/00ad 9ff:
Konrpomsuas pabora No.3 Iosroputs§ = bubmmorexal [OK httf
RS p 23-27 m .edsoo .ru/00ad 9ff:
50 o teme "OCHOBHEIE
KJIACChI HEOPTAHUYECKHUX
coenuHeHun"
[1epBble monbITKN [pouuraTs bubnaunorexal [OK httf
KiaccuuKaIm §28, m .edsoo .ru/00ad 9ff:
BBIIIOJTHUTH
51 XUMHUYECKUX DIIEMEHTOB. ymp. 1-5

[TonsiTue o rpynmnax
CXOJHBIX 3JIEMEHTOB




Ilepuonnueckuil 3aK0H U Ipounrare  bubmorexkal[OK httr
Tepuomueckas cicTeMa §29, m .edsoo .ru/00ad 9ff:
52 BBIINIOJIHUTH
XAUMHUYECKUX dJIeMEHTOR /1. ymp. 1-5
H. Menneneena
Ipountats = Bubmuorexal [OK htty
53 [Tepropl, rpymIIbI, § 29, m .edsoo .ru/00ad 9ff:
10 Hrpy]‘[nbl BBITIOJIHUTH
ymp. 1-5
Ipountats = Bubmmorexal [OK htty
54 Crpoenne atomoB. Cocras § 30, m .edsoo .ru/00ad 9ff:
aTOMHBIX saep. M3oTomnbl BBINOJIHUTD
ymp. 1-5
CTpOGHI/Ie AIIEKTPOHHBIX IIpouuraTs bubmmorexal [OK htt
05OII0UCK ATOMOB § 31, m .edsoo .ru/00ad 9ff:
BBITIOJTHUTH
55 3JI€EMEHTOB ymp. 1-5
[Tepuonuueckoit cuCTeMbI
. . MenneneeBa
XapakTepUCTUKa IIpouuraTs bubauorexal [OK httf
p Y
XUMHUYECKOTO BJIEMEHTA 10 333, m .edsoo .ru/00ad 9ff;
BBITIOJTHUTH
56 €T0 MOJIOKEHUIO B ymp. 1-5
Ilepunonnueckoi cucreme
. . Menneneena
3HaueHUE [IpouuraTs bubnunorexal [OK httf
§32, m .edsoo .ru/00ad 9ff:
[lepuoanueckoro 3akoHa S ITOTHITE
57 JUISl pa3BUTHUS HAYKU U ymp. 1-5
npaktuku. J[. W.
MeHeneeB — y4€HBIN,
Mearor U TpaxaaHuH
Pe3epBHBIN VDOK. IIpounraTh bubnmoreka [{OK htt;
p Yp
§ 34, m .edsoo .ru /ff0 d67c
O606meHHe 1 BBIIIOJIHUTH
58 CUCTEMaTHU3aIMs 3HAHWUH / ymp. 1-5
Bcepoccutickas
MpoBepoyHas pabora
Kontponbsnas padora No4 ggzqma“’ fnnizzg;efs }#3]3 f?;tc]
o Teme «CTpoeHue aToma. BBITIOJTHUTB
59 | Xwummueckas cBs3bY / ynp. 15
Bcepoccutickas
poBepouHas paboTa
DNeKTPOOTPULIATEILHOCTD Ipounrars  Bubnmoreka [{OK htt
60 § 35, m .edsoo .ru /ff0 d67c

dTOMOB XMMHYCCKHX

BBIIIOJTHUTH




3JICMEHTOB ymp. 1-5
IIpouutath Bubmmoreka [1OK htt
61 Honnas xuMu4ecKkas CBs3b 1 § 36, m .edsoo .ru /ff0 d67c
BBIIIOJIHUTH
ymp. 1-5
IIpouutath Bubmmoreka [1OK htt
62 KosanentHas nonspHas 1 § 38, m .edsoo .ru /ff0 d67c
XHUMHUYECKasl CBS3b BELINIOJTHUTh
ymp. 1-5
[IpounraTs Bubmmoreka LIOK htt
63 KosanentHas HenomspHas 1 § 39, m .edsoo .ru /ff0 d67c
XHUMHYECCKas CBA3b BBIITIOJIHUTH
ymp. 1-5
[IpounraTtsh Bubmmoreka [IOK htt
64 CTelleHb OKUCIICHMS 1 § 39, m .edsoo .ru /ff0 d67c
BBITIOJTHUTH
ymp. 1-5
OKHUCIIUTEITBHO- [osroputs§ | Bubmmorexa LIOK hitt;
65 BOCCTAHOBHTE/bHbIE 1 1- 39, m .edsoo .ru /ff0 d67c
peakiuu
OKHuCIUTEIN U Iosropenue = Bubnuorteka ITOK hitt;
66 BOCCTAHOBUTEH 1 m .edsoo .ru /ff0 d67c
Pe3epBHbIit ypok. IToropenue | bubmmorexa [{OK htt;
OGoGueHue u m .edsoo .ru /ff0 d67c
67 CHCTEMaTH3aINsI 3HAaHUH 1
1o TeMe «CTpoeHue aToma.
XHUMHUYECKast CBSA3b»
Pe3epBHbIit ypok. IosTopenne = BuGmmoreka [OK htt,
68 OGoGweHue 1 1 m .edsoo .ru /ff0 d67c
CHCTEMAaTH3aINsI 3HAHUH
IIpakTnuyeckue padorsi 4
KonTpoJsbHbie padoThl
OBIIEE KOJIMYECTBO YACOB 68
I1O ITPOT'PAMME 5
9 KJIACC
No. Ko-Bo | /lata uzyyeHus
JJIeKTPOHHBIE I[N
| Tema ypoka ac. 9A 9B 9B p ¢p
n n pecypchl
1 D D D
1 [lepronnueckuii 3aK0H. bubnmoreka [{OK htty



https://m.edsoo.ru/00adb59e

Ilepuoanueckas cucrema
XHUMHYECKHX dJIEMEHTOB JI.
. MenneneeBa

3aKOHOMEPHOCTH B
N3MCHEHHUU CBOMCTB

2 bubnmoreka [{OK htty
XUMHUYECKHUX AJIIEMEHTOB
MEPBBIX TPEX MEPUOIOB
Knaccudukanms u
3 HOMEHKJIaTypa bu6mmoreka LIOK htty
HEOPTraHUYECKUX BEIIECTB
Bunsl xumMuueckoil cBA3U U
4 THUIIBI KPUCTATUITMYECKHUX bu6mmorteka LIOK htty
pemETOK
KonTposphast padora No.l mo
teme «lloBTOpeHue u
5 yriyosieHue 3HaHUu!
OCHOBHBIX pa3zesioB Kypca 8
KJ1acca
Knaccudukarms
6 XAMHYECKUX PEAKIUH I10 bubnmuoteka [{OK htty
pa3IMYHbBIM MPU3HAKAM
[TonsaTue o ckopoctu
7 XUMHUYECKON PEaKIIHH. Butmorexa LIOK htf
[ToHsATHE O TOMOT€HHBIX U
TeTePOTEeHHBIX PEaAKIIHSIX
IlonsATHE O XUMHUYECKOM
paBHOBecuH. DaKTOPHI,
8 BITUSTFOIIINC i{a CKOPOCTb Butmmorexa LIOK htt
XUMHYECKON peakinu 1
MOJI0KEHUE XMMUYECKOTO
paBHOBeECHS
9 ORHCIHTEIEHO- bubmuoteka [{OK htty
BOCCTAaHOBUTEJIBHBIC PEAKITUU
Teopus 3AEKTPOIUTUYECKON
10 nucconuaryu. CUIbHBIE U bubmuoreka [{OK htty
CJTa0bIe AIEKTPOIIUTHI
11 HNonublie ypaBHEHUS peaKIHit bubmuoteka [{OK htty
12 XUMHUYECKUE CBOMCTBA BuGmorexa LIOK hy

KHUCJIOT ¥ OCHOBAHUH B CBETE



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

MpeACTaBICHUI 00
IEKTPOIUTUYCCKOM
IHACCOIHAIAN

XHUMHUYECKUE CBOMCTBA COJIEU
B CBETE NPEICTaBICHUN 00

13 . bubnmoreka [{OK htty
AJICKTPOJIUTUYECKON
JIUCCOITUAITIT

14 [TonsiTie 0 ruapoOIU3E Coeit bu6mmoreka LIOK htty
O06o6mIeHue u

15 . bu6mmorteka LIOK htty
CUCTEMAaTH3AIHsI 3HAHHHA
Ipaktuueckas padora No. 1.

16 «Penrenue bubmuoreka [{OK htty
AKCTICPUMEHTAIIBHBIX 33729
KonTposphast padora No.2 mo

17 TeMe «DIEeKTPOITUTHYECKAS Bu6moreka [JOK htty
JIUCCOIMAINS. XUMHUUYECKUE
pEeaKIuu B PaCTBOPAX)
OO01mmas xapakTepuCTHKa

18 rajoreHoB. XuMHUUYECKHE bubnmuoteka [{OK htty
CBOICTBa Ha MpUMepe XJIopa
XnopoBogopoa. ComnsiHas
KHCIIOTA, XUMUYECKUE

19 . bu6mmoreka LIOK htty
CBOICTBa, MOJIyYCHUE,
IPUMEHCHUE
IMpaxTraeckas padora No. 2

20 no Teme «[lomyuenue Bu6morexa [TOK htt
COJISTHOM KUCIIOTBI, U3yUeHUE
€€ CBOWCTB»
Berurcnenus o ypaBHEHUSIM
XUMHYECKHUX peaKIui, eCITi

21 peartt Bu6miorexa [[OK htt
OJIMH U3 PEarcHTOB JIaH B
M30BITKE
OO01mas xapakTepuCTHKa

22 B P P bubnmnoreka [{OK htt
aneMeHTOB VIA-rpynmsl
AnnoTpomnHbie MOIUMUKAITIN
cepnl. Haxoxxnenue cepol 1

23 "p Hu p bu6mmoreka LIOK htty
e€ COeIMHEHHI B TIPUPOJIC.
XUMHUYECKUE CBOMCTBA CEPBI

24 CepoBoniopo1, cTpoeHHe, bubnuoreka LIOK htt



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

bu3NYeCcKue U XUMHIECKHE
CBOMCTBA

Oxcuppl cepsl. CepHast
KHCTI0Ta, PUBNYCCKUE U

25 . bubnmoreka [{OK htty
XUMHUYECKHE CBOICTBA,
pUMEHEHHE
XUMUYECKUE pPeaKiluu,
JeKale B OCHOBE
MPOMBIIIIEHHOTO CIoc0o0a

26 MOJIyYEHUS CEPHOI KUCIIOTHI. bubnnorexa LHOK htty
XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroILEH cpebl
COCITUHEHUSIMU CEPBI

97 Boruncnenue maccoBoit 1onu BuGmorexa [IOK htf
BBIXO/Ia MIPOYKTa PEaKuu
OO01mas xapakTepuCcTHKa
3JIEMEHTOB V A-IpyHibl.

28 A30T, pactpocTpaHeHue B bubmmoreka LIOK htt
npupojie, GU3NYECKue u
XHMHYECKHUE CBOMCTBA
AMMHuak, ero pu3nuecKue u

29 XHMHYECKHUE CBOMCTBA, bubnuoteka [{OK htty
MOJTy4YeHUe U PUMEHEHHE
IMpaxTrueckas padora No. 3

30 o teMe «llonyuenue Bu6moreka [JOK htty
aMMUaKa, H3y4deHue ero
CBOWCTB»
A3oTHas KHCIO0Ta, €€

31 buznyecKre 1 XUMUIECKHE bubnmnoreka [{OK htty
CBOMCTBA
Hcnonp3oBaHne HUTPATOB U
COJIE aMMOHHS B KA4ECTBE

32 MUHEPATBHBIX YI0OpEHHI. BuGmorexa LIOK hty
XUMHYECKOE 3arpsi3HeHNE
OKPYKArOIIeH Cpebl
COETMHEHUSIMU a30Ta
®dochop. Okcun pocdopa

33 (V) u dpochopnas kucnora, BuGmorexa IOK htf

buznyeckue 1 XuMHUYECKHe
CBOICTBA, MTOJTy4YECHHE



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

Hcnonp3oBanue pocdaros B
Ka4eCTBE MHHEPAIbHBIX

34 ynoopenuii. 3arps3HeHHE bubnmoreka [{OK htt
IIPUPOJHON Cpelbl
docharamu
Yrnepon, pacnpocTpaHEeHUE

35 B IIpupo/ie, GU3nvecKue u bubnmuoteka [{OK htty
XUMHYECKHE CBOMCTBA
Oxkcupel yriaepoaa, ux
dU3HYECKUE M XUMUYICCKHE

36 CBOMCTBA. DKOJIOTUICCKUE bubmmoreka [{OK htty
poOJIEMBI, CBSI3aHHBIE C
okcuaoM yriepona (IV)

37 VYronpHas KUCIOTa U €€ CON bubmuoteka [{OK htty
IMpaxTuueckas padora No. 4
no teme "[lonyuenue

38 | yruexucroro rasa. brbmorexa LIOK hty
KauectBenHnas peakuus Ha
KapOoHaT-noH"
[TepBoHaUYaNbHBIE MOHATHUS

39 00 OpraHMYECKUX BEIIECTBAX bubnmuoteka [{OK htty
KaK O COeIMHEHHIX yriiepo/ia

40 Kpemnwuii u ero coenuuenus bu6mmoreka [IOK htty
IMpaktuueckas pabora No. 5.
Pemenue

41 9KCIIEPUMEHTANBHBIX 3a7a4 Bu6suorexa [TOK ht
1o teMe «Baxnenmue
HEMETAIIJIBl U X
COCTUHEHUS
KouTtposnbrast padora No3 mo

42 Teme «Baxueiiue Bu6miorexa IIOK htty
HEMETAJUTBI ¥ X
COCTUHEHUS
OO01mas xapakTepuCTHKa
XUMHUYECKHUX DJIEMEHTOB —

43 METAJUIOB. MeTainyeckas Bu6morexa LIOK hty

CBS3b U METAJNINYECKAS
KPUCTAIUINYECKAs PEIIETKA.
®du3nyecKue CBOMCTBA



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

MCTAJIJIOB

XUMHYECKHE CBOUCTBA
METAJLIOB.

44 bubmuoreka [{OK htt
DNEKTPOXUMHUYECKUH Psift HOK htt
HaIPSKEHUN METaJIOB
OO6mue crmocoOb! MOTyYeHUS
MeTauioB. CIuiaBbl.

Brruucienus no ypaBHEHUSAM

45 P . bu6mmoreka LIOK htty
XUMUYECKUX PEAKIIUi, ECITH
OJIMH U3 PEareHTOB COJICPIKHUT
puMecH
IlonsTre 0 KOppo3uu

46 PP bu6mmoteka LIOK htty
METaJIIOB

47 IlemouHbIe METAILIbI bubnuoreka [{OK htty
OKcHABI U THAPOKCHIBI

48 A AP A bubmuoteka [{OK htty
HATPUS U KaJus
IIenmouno3eMenbLHBIC

49 METAJUIbI — KaJbLUI U bubnuoteka [{OK htty
MarHui
Baxneiime coefuHEHUS

50 A bubnmuoteka [{OK htty
KaJTbITHAS

51 O6o0menue u
CHUCTEMaTH3alMs 3HAHUH
JKEcTkoCTh BOABI M CLIOCOOBI

52 . A bu6mmoreka [IOK htty
e€ ycTpaHeHUs
IMpaxTrueckas padora No. 6

53 o Teme "YKEcTKoCTh BOIBI U Bu6mmorexa ITOK htty
METO/IbI €€ yCTpaHEeHUs"

54 AmtoMuHUT bubnuoteka [{OK htty
AmdoTepHbIe CBOHCTBA

55 Qorep bu6mmoreka LIOK htty
OKCHJIa U THJIPOKCH]IA

56 Kenezo bubmuoreka [{OK htty
OKCHIBI, THIPOKCUIBI U COJIH

57 g P g bubmuoreka [{OK htty
xenesa (II) u xxenesa (I1I)

58 O000meHne n
CHCTEMAaTH3alMs 3HAHUH
IMpakTrueckas padora No. 7.

59 Pemrenmie bubnmoreka [{OK htty

SKCIICPUMCHTAJILHBIX 3a1a4



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

o teme «Baxueiimune
METAUIBL U UX COEANHEHU)

Boruncnenus no ypaBHEHUAM
XUMUYECKUX PEAKLUM, ECIIH
OJIMH U3 PEareHTOB JIaH B

60 W30BITKE U COJICPKUT bu6mmoreka LIOK htty
npuMecHu. Berancnenus
MacCOBOM J0JIM BbIXOJIa
MIPOJIYKTa PEAKIIUH

61 O06o6mIeHne u )
CUCTEMAaTH3aIHsI 3HAHHHA
Konrponsnas padora No4 o

62 TeMe «BakHele MeTaibl
U UX COCTUHCHUS
BemectBa 1 Mmatepuaisl B

63 MOBCETHEBHOM KU3HU bubnuoteka [{OK htty
YelloBeKa

64 XI/IMI/I‘IeCKOGUSaFPSIBHeHI/IG Bu6morexa LIOK hty
OKPYXKArOIICH CpeJIbl

65 Ponb xumun B perieHnu BuGmorexa LIOK htt
9KOJIOTHYECKUX MPoodIeM
PesepBHBIil ypOK.

66 O06o6mIeHne bubmmoreka [{OK htty
crucTemMaTu3aluvs 3HaHU
PesepBHBIi ypOK.

67 O06o0menue u bubnmuoteka [{OK htty
CUCTEeMAaTH3alHsI 3HAHHHA
PesepBHBIil ypOK.

68 O6o0menue u bubmuoreka [{OK htty

cUCTeMaTHU3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME

68

Kip 4
IIp/p

HHPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMOBPA30OBATEJIBHOM ITPOI'PAMMBbI

8 KUIACC


https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

Kon

HpOBEP IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
FEMOTO o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yib
Tara
1 ITo Teme: «IlepBoHaYanbHBIE XUMUUYECKHUE TIOHITHSI
pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IIOHATHM: aTOM, MOJIEKYJIA,
XUMUYECKUM 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOXXHOE BELIECTBO, CMECh
(omHOpOJIHAs M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHUTEIbHAs aTOMHas U
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIeCTBA, MOJIb, MOJIIPHAs Macca,
11 MaccoBasi IOl XMMHUYECKOTO JJIEMEHTa B COCIUHEHHWH, MOJISIPHBIA O0BEM,
XUMHUYECKash peakuus, Kiaccu(uKaus peakiuil: peakiuu COeTUHEHHS,
pEeaKIMy Pa3lIOKEHMs, PEAaKIHUW 3aMEIICHHs, peaknuud oOMeHa, 9K30- H
SHAOTEPMHUUYECKUE PEaKlUU, TerIoBOH 3(pdeKT peakiuu, pacTBOp, MaccoBas
JI0JIS BelecTBa (MPOIEHTHAs KOHILIEHTPAIUsI) B pacCTBOPE
1 WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHITHI U MPUMEHSITh
' 9T NOHSTHS IIPHU ONMCAHNH BEIIECTB U UX IIPEBPALLECHUN
13 UCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY Il COCTaBJIE€HUs (POPMYJT BEIIECTB U
' YpaBHEHUN XMMHUYECKUX PEaKIUH
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUs MAacChbl BEILECTB, IIOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUsl, 3aKoHa ABOraipo
1.5 OTIpeNIeNIATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEMHEHUSX
16 KJIaCCU(UIIMPOBATh XUMUYECKHE PEAKIMH (IO YUCITY U COCTaBY yYacCTBYIOIIMX
' B PEAKLMH BEIIECTB, MO TEIJIOBOMY YPQEKTY)
1.7 BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
1.8 BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEHTa 1o (popMysie COeTUHEHNUS,
19 BBIYHCIIATH MAaCCOBYIO JIOJIIO BEILIECTBA B paCTBOPE
110 NPUMEHSTh €CTECTBEHHOHAayYHble METOJbl TO3HaHMS — HaOJIOJIEHHE,
' U3MEpPEHHE, MOIETUPOBAHNE, SKCIIEPUMEHT (PEaJIbHBII U MBICIIEHHBIN)
2 ITo Teme: «BaxHenme NpeIcTaBUTENIN HEOPTaHNYECKUX BEIIECTB)
21 pacKpbIBaTh CMBICJII OCHOBHBIX XUMHYECKMX IIOHATUH: OKCHUJI, KHCIOTA,
' OCHOBaHHE, COJIb
25 OIIPENENATh IPUHAMIEKHOCTD BEILIECTB K ONPEACIEHHOMY KJIacCy COSAUHEHUN

o ¢popmynam




2.3

KJ'IaCCI/I(bI/II_II/IpOBaTB HCOPIraHN4YCCKUEC BEIICCTBA

2.4

XapaKTepu3oBaTh (OMUCHIBATH) OONIME XHMHYECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, IOATBEPXKAAs OIMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX

YPaBHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUN

2.5

IMPOIrHO3UPOBATH CBOMCTBaA B€OICCTB B 3aBHCHMOCTH OT HX Ka4YC€CTBCHHOI'O
COCTaBa, BO3MOKHOCTHU IPOTCKAHUA XUMHNYCCKUX npeBpameHHﬁ B pa3JIMYHbIX

YCIIOBUAX

2.6

CJIeZIOBaTh TPABWJIaM TI0JIb30BaHUS XMMHUYECKOH IMOCYIOH M J1IaOOpaTOPHBIM
o0opysoBaHreM, a TaKXe TpaBWiaM OOpalleHHs ¢ BEIIeCTBAMU B
COOTBETCTBUHM C MHCTPYKIHUSAMH TI0 BBIMIOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX
OIBITOB IO TOJYYEHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB (BOAOpOJA U
KHCJIOPO/ia), TMPUTOTOBJICHUIO PACTBOPOB C OIPEIEIEHHOW MAacCCOBOM J10JieH
paCTBOpéHHOFO BCIICCTBA, IJIaHUPOBATh u IMPpOBOAUTD XUMHNYCCKUC
HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIENIOUYEH M KHCIOT C TIOMOIIBIO

UHAUKATOPOB (Jakmyc, ¢heHondraaert, METUIOPAHXK U IPYTHe)

2.7

MMpOBOAUTD paC‘léTLI 110 YpaBHCHHIO XUMHYECKOU peaknuuu

ITo teme: «llepnogmuecknii 3akoH u llepuoguueckas cucreMa XHMHYECKHX
sanemenToB J[. M. MenneneeBa. Crpoenne aTomMoB. XHMHYECKas CBS3b.

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIC pCeaKkuum»

3.1

pPAacKphIBaTh  CMBICI  OCHOBHBIX XMMMYECKMX MOHATHH: sApO  aroma,
AIIEKTPOHHBIN CJIOM aroma, aromMHas opOuTab, paguyCc aToMa, XMMHYECKas
CBsI3b, NIOJISIPHAs U HETOJISIPHAsI KOBAJIEHTHAS CBSI3b, 2JIEKTPOOTPULIATEILHOCTD,

HOHHAas CBsA3b, HOH, KATUOH, AaHWOH, CTCIICHb OKMCIJICHUA

3.2

KJ]aCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC 3JICMCHTEI

3.3

ONMCHIBATh U XapakTepu3oBaTh TabmuuHyto Gopmy llepuoanueckoil cuctemsl
XUMHUYECKHX HJIEMEHTOB: PAa3/IM4aTh MOHATHUS «TJIaBHas MOArpynna (Arpyrmnrna)»

u «obouHas noarpynna (brpymnmna)y, «Mmansie» 1 «00bIINE) TEPUOIBI

3.4

packpeiBath  cMbicn  [lepuommueckoro  3axkona  J[.MI.  Menneneesa:
JIEMOHCTPUPOBAaTh MOHMMAHHME TMEPHUOJUYECKOM  3aBUCUMOCTH  CBOMCTB

XUMHUYCCKUX 3JICMCHTOB OT UX IIOJOXKCHUS B HCpHOI{H‘-ICCKOfI CHUCTEMC

3.5

COOTHOCUTh 00O3HAYEHHMs, KOTOphle HMMeEIoTcs B Tabmuie «llepuogmueckas
cucreMa xumuueckux odjaemeHToB J[.M. MengeneeBa» ¢ 4YHCIOBBIMH

XapaKTepUCTHUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB U 3apsij




sapa, 06mee YHUCJIO 3JICKTPOHOB U PACIIPCACICHUE UX 10 2JICKTPOHHBIM CJ'IOS[M)

3.6 OTIPENIeNIATh CTETIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX

37 OIpCaAcCIIATh BUJ XHUMHYECKOU CBA3HU (KOBaJ'IeHTHaH u I/IOHHaH) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KUIIACC

Kox
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

1 ITo Teme: «BeniecTBO U XUMHYECKask pEAKLUsD)

pacKpbIBaTh CMBICII OCHOBHBIX XWMHYECKMX IIOHATHUH: PpacTBOp,
AJNIEKTPOJIUTBI, HEIEKTPOIUTHI, DJJIEKTPOJUTHYECKAS AMCCOLMALMNS,
peakuMy HOHHOro OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumble 51 HEOOpaTHUMbIE peakuuu,
11 OKHCIIUTEIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKHUCIIUTED,
BOCCTAHOBUTENb, OKHCIEHHE M  BOCCTaHOBIECHHE, aAJUIOTPOIMS,
aMpOTEepHOCTh,  XMMHYECKas  CBs3b  (KOBaJIEHTHas,  HWOHHaf,
MeTaJIJIM4ecKasi), KpUCTAJJIMYecKas pemeTKa, CIUIaBbl, CKOpPOCTb

XHUMHYECKOH peaknuuun

12 HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHWMHYCCKHUX MOHATHH |
MMPUMCHSATDH OTU IMOHATHS ITPU ONIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/II\/’I

COCTABJISITh YPABHEHUS DSJIEKTPOIUTHYECKON JUCCOLMALMM KHCIIOT,
13 LIeJI0Ye M COJEeH, IOJHBIE W COKpalI€HHBIE YPAaBHEHMS pEaKLMi

HOHHOTO OOMEHA

14 PacCKphIBaTh CYIMIHOCTH OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ
MOoCpCACTBOM COCTABJICHUS 3JICKTPOHHOTO OanaHca dTUX peaKLII/Iﬁ

1.5 IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEeaKInu

IIo Temam: «HemeTamnsl M HUX COEOUHEHHUSI» M «MeTalpl U HX

COCITMHEHM S

XapaKkTepu30BaTh (OMUCHIBATh) 00IIME U crenu(UIecKre XUMUYECKHIE
2.1 CBOMCTBAa MPOCTBIX M CJIOXXHBIX BELIECTB, IOATBEP)KIas OMNHMCAHHE

[IpUMEpaMu MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX




XUMHUYCCKUX peaKquI

2.2

COCTAaBJIATb YpPaBHCHUA peaKqu/i, MOATBCPIKAAOIUX CYIICCTBOBAHUC

FeHETHYSCKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOrHO3NpOBaTh CBOMCTBaA BCIICCTB B 3aBUCHUMOCTU OT HUX CTPOCHUA,
BO3MOXHOCTH IPOTCKAHHUA XHUMHYCCKUX npeBpameHI/Iﬁ B Pa3/IMYHbIX

YCIIOBHSIX

2.4

Clel0BaTh MpaBWJaM  IMOJIb30BAHUS XUMHUYECKOM TOCYIOM
1abopaToOpHBIM 00OpYIOBAaHUEM, a TaKXKe MpaBUIaM OOpAIEHUS C
BEIIIECTBAMH B COOTBETCTBUU C MHCTPYKUUSIMH IO BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO TOIYYEHUIO U COOUPAHHUIO

ra3000pa3HbIX BEIIECTB (aAMMHUAKa U YIIIEKHCIIOrO Ta3a)

2.5

IPOBOAMTD  PEAKIMH, IOATBEPXKIAIOIINEG KA4YeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM ITYTEM  XJIOPHUJ-,
Opomun, wuoaun,  kapbonat, ¢ocdar, cunukar, cyinbdar,
THJIPOKCHIMOHBI, KAaTHOHBI aMMOHHS, WOHBI HM3YYCHHBIX METALJIOB,

MNPUCYTCTBYIOIINE B BOAHLIX paCTBOPAX HECOPTraHNYCCKUX BCIICCTB

ITo Teme: «XuMUS 1 OKpY’KaroIas cpeiar

3.1

PacCKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX MMOHATHUH: HI[K BCIICCTBA,

KOppO3Hs METAJUIOB

3.2

MPUMEHSTh OCHOBHBIE OIEpaIlii MBICIUTENBHON JEATENbHOCTH —
aHaJgu3 W CHHTE3, CpaBHEHHE, O0OOOIICHHE, CHUCTEeMAaTHU3aIHIo,
BBISIBJICHHE TTPUYMHHO-CJIEICTBEHHBIX CBSI3€U — I U3YYEHHUS CBOWCTB
BCIICCTB U XUMHYCCKUX peaKHHﬁ; eCTeCTBeHHOHay'-IHI)Ie METOABI
MO3HAHUS — HAONIO/ICHNE, U3MEpPEHUE, MOJICTUPOBAaHUE, IKCIIEPUMEHT

(peanbHBIN ¥ MBICTICHHBIH )

MHNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 HepBOHa‘IaJIBHBIG XUMHNYCCKHUEC ITOHATUA
11 IIpenmer xumuun. Posib XMMUHU B )KM3HU Y€JIOBEKA. XMMUS B CUCTEME HayK. Tena
u BelecTBa. PU3NUecKue CBOMCTBA BELIECTB. ATperaTHOE COCTOSIHUE BEILIECTB




1.2

Ilousrue o MCTOAAX IIO3HAHHS B XHMMUH. YucTele BEIECTBA U CMECH. Cnoco0x1

paszeieHus cMecel

1.3

ATOMBI WH MOJICKYJIBL. Xumudaeckne 3neMeHThl. CHMBOJIBI  XMMHYSCKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

14

Xumuaeckas (bOpMy.]'Ia. BaneHTHOCTP aTOMOB XHMHUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BCIICCTB. OtHocuTtenbHas aTOMHasa macca.
OTHOCHUTENLHASA MOJICKYJISIpHas Macca. MaccoBas J0JI4 XUMHUYCCKOIro 3JIEMECHTA

B COCIMHCHNU

1.5

KomnuectBo BemiectBa. Monb. MonsipHas mMacca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IMHHMII BemiecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

1.6

dusnyeckue U XMMHUYECKUE SIBICHHA. XMMHMUYECKas Peakuus U €€ NPU3HAKH.
3aKOH COXpaHEHHsI MAcChl BEUIECTB. XUMHUECKUE ypaBHeHHUs. Knaccudpukarus

XUMHYECKHUX PEaKIuii (COeTUHEHMS, pa3JI0KEHUs, 3aMellleHus, OOMEeHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMUMHUYECKOW MOCYAOU, C MpaBUIaMHU
pabotel B jaGopaTopuM W mnpuéMaMu oOpalieHus ¢ J1abopaTOpHBIM
o0opy/noBaHUEM, H3y4yeHUE M ONHCaHHE (UBNYECKUX CBOMCTB 0Opa3IoB
HEOPraHMYECKUX BEIIEeCTB, HaOmoAeHne (pu3ndeckux (TuiaBleHHe BOCKA, TastHUE
JbJa, pAacTUpaHHWE caxapa B CTYNKEe, KHUIIEHHE M KOHAEHCAlUs BOJbI) H
XUMHYECKHX  (TOpeHHe  CBEuYd, [MPOKATMBAaHUE  METHOW  MPOBOJIOKH,
B3aUMOJICCTBHE MeJla C KHUCJIOTOM) SIBJIEHWM, HAONIOJEHUE W OINUCaHUE
NPU3HAKOB MPOTEKAaHHsS XUMHUYECKMX peakuuid (pa3lokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOI KHUCIOTHI C XJIOPHUIOM Oapusi, pa3iaoKeHUe THIPOKCHIa
meau(Il) mpu HarpeBanuu, B3auMoelicTBue xene3a ¢ pactBopoM conu meau(Il),
M3y4eHHUe CTIIOCOOO0B pa3/iesieHns cMecel (C MOMOIIbI0 MarHuTa, (priIbTpoBaHue,
BBIMIApMBAaHUE, JUCTWUIALMUSA, XpoMarorpadus), TPOBEACHHE  OYHUCTKH
MOBapEHHON coyu, HaOJIO/IEHNEe U OMMCAaHUE PEe3yJIbTaTOB MPOBENEHUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs Macchl, CO3JaHHE MOJEIEH MOJIEKYI

(IIapoCTepKHEBBIX)

Baxueiiiine NpEACTAaBUTCIIN HCOPTaHUYCCKUX BCIICCTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kucimopom — sneMeHT U IpoOCTOe
BelecTBo. HaxoxaeHue Kuciopoma B mpupone, (U3HUECKUe U XUMHUYECKHE

cBorictBa (peakumm ropenwmsi). Oxcuzawl. [lpumenenue kucinopona. CrocoObl




MOJIyuYeHUsl KHUCIopoAa B Jaboparopuu U MpOMBINIIEHHOCTH. Kpyroopot

KUCIIopo/a B mpupoe. O30H — alIoTponHas MoAU(GUKALH KACIOpOoIa

2.2

TemnoBoit 3P pexT XUMHUUECKOI peaKInK, TEPMOXUMHUUECKHE YPaBHEHHUS, IK30-
U 3HAOTEPMHUYECKUE peakuuu. TOMIUBO: Yroib U METaH. 3arpsi3sHEHUE BO3yXa,

yCUJIEHUE MapHUKOBOTO 3(peKTa, pa3pylieHrne 030HOBOTO CII0s

2.3

Bonoposa — anemeHT u mpoctoe BeniecTBo. HaxoxeHne BoIopoaa B MpUPOJIE,
du3nveckue M XUMHUYECKUE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI MOJYYCHUSI.

Kucnore! u conu

2.4

MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM

2.5

duznyeckue CBOKMCTBA BOJIbl. Boja kak pactBoputens. PactBopsl. Hackimennsie
Y HEHACBIIIEHHBIE PAaCTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJ€. MaccoBas A0Jid
BEIIECTBA B pacTBope. XHUMHYECKHME cBoHcTBa BOAbl. OcHoBaHus. Poib
pacTBOpOB B MPUPOAE M B KU3HM 4YeloBeKa. KpyroBopoT BOJbI B NPHUPOJE.

3arpsizHeHue npupoaHbIX BoJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmueckux coenuHeHwmit. Okcunbl. Kiaccupukanus
OKCHJIOB: coJjeoOpa3ymoomue (OCHOBHBIC, KHCIOTHbIE, aM(pOTEepHBbIE) W
HeconeoOpasyromue. Homenknarypa okcuioB. Puznueckue U XUMHUECKHE

CBOIMCTBA OKCHIOB. HonyquI/Ie OKCHUI0B

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUi: MIENOYM U HEPACTBOPUMBIE
ocHoBaHUsA. HomeHkaTypa ocHoBaHMM. DU3MUECKHEe U XMMHUYECKHE CBOWMCTBA

ocHoBaHui. [Torydenne ocHOBaHMMI

2.8

Kucnotel. Knaccuduxarus kuciaor. Homenknarypa kucnor. dusnueckue u
XAMHUYECKHE cBoWcTBa KuciaoT. Psan aktuBHoctu MetauioB H.H. Bbekerosa.

HonyquHe KHUCIIOT

2.9

Comu. Homenknarypa coneil. PU3MYECKHME M XUMHUYECKHE CBOMCTBA COJIEH.

ITony4yenue conen

2.10

I'eneTmueckas CBI3b MCKIY KilacCaMU HEOPTaHUYCCKUX CO@)II/IHGHI/Iﬁ

211

XVUMUYECKUN  DKCIEPUMEHT: KAueCTBEHHOE  OMNpEIeNICHHE  COJIep KaHUS
KHCJIOpOJIa B BO3JyXe, IMOJIyYeHHE, COOMpaHWe, PACIIO3HABAHWE M HW3YYCHUE
CBOICTB KHCJIOpOJa, HAONIOJCHUE B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJIOM H
YCIIOBUSI BOSHHUKHOBCHHS W MPEKpAICHUs TOpeHHUs (I0oXkapa), 03HAKOMIICHHE C
oOpa3lilaMd OKCHJIOB M OINHUCAaHWE WX CBOWCTB, TOJy4YeHHE, COOUpaHHE,

pacrio3HaBaHWE M W3YyYEHHE CBOWCTB BOJOpoJa (TOpeHHE), B3aMMOICHCTBUE




Bojoposia ¢ okcuaoM Meau(ll) (BO3MOXKHO MCHOJIBb30BAHUE BHUIEOMATEPHAIIOB),
HaOmrosieHne OO0pa3loB BELIECTB KOJIMYECTBOM 1 MOJb, HCCIIEOBaHUE
0COOEHHOCTEH  pacTBOPEHHUs] BELIECTB C Pa3IU4YHOM  PacTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MAacCOBOM JOJIEd pPacTBOPEHHOIO
BEIIECTBA, B3aMMOJAEHCTBUE BOJBl C MeTalIaMM (HaTpUEM U KaJbLMEM)
(BO3MOKHO UCIOJIb30BAHUE BUICOMATEPUAIIOB), ONIPENEICHUE PACTBOPOB KUCIIOT
U OieJoyed ¢ NOMOLIBI0  MHIMKAaTOpOB,  HCCIEAOBaHHE  00pa3LoB
HEOPraHMYECKUX BEIIECTB pAa3jIMYHbIX KJIACCOB, HAONIOACHUE H3MEHEHUS
OKpPAacKM HWHIMKAaTOPOB B pacTBOpax KHUCIOT M  ILIEJNOYed, HU3Y4YCHHE
B3aumogeiicteus okcuaa meau(ll) ¢ pactBopoM cepHOW KHUCIIOTBI, KHCIOT C
MeTaJlJIaMH, peaklUid HEUTPAIN3alnu, IOJyYeHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOIO MeETaula JApPYrUM M3 pacTBOpa COJM, pEIIEHUE
JKCIIEPUMEHTAIBHBIX 3a7ad N0 Teme «BaxHellnue KIIacCchl HEOPraHMYECKUX

COEIUHEHUI)

[Tepuoaunueckuii 3akoH u [lepuoanueckas cucteMa XUMUYECKUX FTIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYeCKast CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

3.1

[TepBble NONBITKY KJIACCU(PUKALUU XUMUYECKUX 31eMEeHTOB. [loHaTHE 0 rpynmax
CXO/IHBIX 3JI€MEHTOB (ILEIOYHbIE U ILEIOYHO3EMENbHbIE METaJlIbl, IaJOTeHBI,
MHEPTHBIE Ta3bl). DJEMEHTbI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCHIbI U

THUAPOKCUBL

3.2

Ilepnonnueckuit 3akoH. lleproanueckas cucremMa XUMHYECKUX anemMeHToB J[.M.
MenneneeBa. KopoTtkonepuoHas u anmuHHonepuoHast ¢popmsl [lepuoandeckoit
cucteMbl xumudecknx anemeHToB J[.MI. MenneneeBa. Ilepuonel u rpynmsl.
PuU3NUEeCKUN CMBICT MOPAAKOBOIO HOMEpPA, HOMEPOB IIEPUOJAa MU TPYIIIbI

JJICMCHTAa

3.3

Crpoenue aromoB. CoctaB aTOMHBIX siep. M3otomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  000JI0YeK aTOMOB TepBbIX 20 XHWMHUYECKHX DJIEMEHTOB
Ilepuoanueckoit cucrembl .M. Menneneesa. XapakTepuUCTUKa XUMHYECKOTO

3JIEMEHTA MO ero nojoxeHuto B [lepuoanueckoi cucrteme .. Menneneena

3.4

3aKOHOMCpHOCTI/I U3MCHCHHUA paauyca aToOMOB XHUMHYCCKUX IJIEMCHTOB,
METAJUIMYECKUX M HEMETaLIMYECKUX CBOMCTB IIO rpynmnaM HW ICpHUOOAM.

3nauenue Ilepuonnueckoro 3axkoHa u Ilepuoguyeckoil CUCTEMBI XUMHYECKHX




SJIEMEHTOB U1 pa3BUTHUS Hayku W mpaktuku. .M. MenneneeB — y4€HbId U

rpak1aHuH

3.5

Xumuyeckasi cBsa3b. KoBanmeHTHas (mosisipHass W HENOJSIpHAasg)  CBSA3b.

DIIEKTPOOTPULIATELHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

Crenedp oxucieHUs. OKHCIUTSIBHOBOCCTAHOBUTEILHBIC pCaKnuu. HpOHGCCH

OKHCJICHHUS B BOCCTaHOBIICHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUYECKUH OSKCIEPUMEHT: HU3yuyeHHe OOpas3loB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE TMAPOKCHIA LHHKA C pPacTBOpPAaMU KHCIOT H
LIeJI0YEH, MPOBEICHUE ONBITOB, HMIUIFOCTPUPYIOLIIUX IPUMEPHI OKHUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX pCaKI_II/Iﬁ (ropeHHe, pC€aKun pa310KCHUA, COCI[I/IHCHI/IH)

9 KUIIACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUS

BemectBo n xummnueckas peakuus. [lopropenue

11

Ilepuoanueckuii 3akoH. Ilepuoanueckas cucrema XuMU4YeCcKux anemMeHToB J[.1.
MengeneeBa. CTpoeHue aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHM CBOICTB
XUMUYECKUX OJJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KallWs, KalblUs U UX
COCMHEHUN B COOTBETCTBHM C IIOJOKEHUEM dJIeMEHTOB B llepmomgmueckoi

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHne BemecTBa: BHJbl XHMHUYECKOW CBSI3U. THUIBI KPHUCTAUIMYECKUX
pEeIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAIIINYECKON PEIIETKY U
BUJa xuMudeckoi cBsa3u. Kiaccudukanus v HOMEHKIIaTypa HEOPraHWYEeCKUX
BEIIECTB (MEXIyHapoaHas M TpUBUAIbHAs). XMUMHYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMUXCA K  Pa3aM4HbIM  KJIACCaM  HEOPTraHWYECKHX  COEIMHEHMI,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB

13

Knaccugukaius XuMHUECKUX PeakIUid MO Pa3IUYHbIM MpU3HAKaM (IO YHUCITY H
COCTaBYy Y4YacTBYIOIIMX B PEAKIUU BEIIECTB, MO TeIIoBoMYy 3(deKTy, Mo
U3MEHEHMIO CTENCHEW OKUCIIEHUS XMMUYECKHX 3JIEMEHTOB, IO 0OpAaTUMOCTH, T10
y4acTHIO  KaTaJlu3aropa). OK30- M DHIOTEPMHMUYECKHE  PEaKluH,

TEPpMOXUMHUYECKUE ypaBHEHU. [IOHATHE O CKOPOCTH XUMUUYECKON PEaKLIUU

14

[TonsiTie 00 0OpaTUMBIX M HEOOPATUMBIX XMUMHUYECKUX peakmusax. [loHsTue o




TOMOI'CHHBIX U I'€CTCPOICHHBIX PCAKIHAX. IlousaTie 0 XMMHYECKOM PaBHOBCCHM.
(DaKTOpLI, BJIMAIOINUEC Ha CKOPOCTbH XHUMHYSCKOMN p€akiuuu M IOJOXKCHUC

XUMHYCCKOI'0 paBHOBECHU

1.5

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHOM  peakuuu.  CocTaBieHUE  ypaBHEHMMU
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUUN € UCIOJIB30BAHUEM  METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust AMEKTPOIUTUYECKON IUCCOLMALMU. DJIEKTPOJIUTHl U HEDIEKTPOIUTHI.
Katnonsl, aHnoHbl. MeXaHU3M JMCCOLMAIMK BEIECTB C Pa3IMYHBIMHU BHUIAMHU
xumuuecko cBsi3u. Crenenp auccounanuu. CUIbHBIE U Clla0ble JIEKTPOIUTHI.
Peakiun moHHoro oOMeHa. YcCJIOBUS NMPOTEKAaHUS peaklUidl MOHHOIO OOMEHa,
IIOJIHBIE M COKpalll€HHblE HOHHBIE YypaBHEHUs peakuuil. CBONCTBa KHCIIOT,
OCHOBaHMH UM coJed B CBeTe MPEJICTaBIEHUI 00 3JIEKTPOIUTHYECKON

nuccounanuu. KauectBeHHble peakii Ha MOHBI. [loHsATHE O TMApPOIM3E coei

1.7

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE C MOJEIISIMH KPUCTALUTHUECKUX
pemETOK HEOPraHWYECKUX BEIIECTB — METAUIOB W HeMeTauioB (Tpadura u
ajiMasa), CIOXKHBIX BEIIECTB (XJOpHJa HaTpus); UCCIEIOBaHHE 3aBHCHUMOCTHU
CKOPOCTHM XHMHYECKOW peakuuud OT BO3JCHCTBHUS pa3IU4HbIX (PAKTOPOB;
UCCIIEIOBAaHME  3JIEKTPONPOBOAHOCTH  pacTBOpPOB  BEIIECTB,  Ipoliecca
JUCCOLMANY  KHUCJIOT, IHesnoded MW coiedl  (BO3MOXHO — MCHOJb30BaHUE
BUCOMATEPHUAJIOB); MPOBEIEHUE ONBITOB, WUIIOCTPUPYIOIIMX  HPU3HAKU
IPOTEKaHUs peaklUuii HOHHOro oOMeHa (0Opa3oBaHUE OCAJKa, BbIIENIEHUE Ta3a,
o0pa3oBaHUE BOJBI); OMNBITOB, HUIIOCTPUPYIOLUIMX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peaKUUi (TOpeHHe, peakiUH pas3yIoKEeHUs, COCTUHEHUS);
pacrio3HaBaHWE HEOPTaHMYECKUX BELIECTB C IMOMOIIbI0 KAUeCTBEHHBIX PEeaKIMi

Ha UOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramnel u ux coeauHeHUs

2.1

OOmiast  xapakTepucThka rajoreHoB. (OCOOEHHOCTH CTpPOEHHMsS  aTOMOB,
XapaKTepHble cTeneHn okuciaeHus. CTpoeHne u pu3nyYecKue CBOWCTBA MPOCTHIX
BEIIECTB — TalOreHoB. XUMUYECKHE CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3aMMOJEHCTBUE C METaUIaMH, HEMETaJUlaMH, IIeJodaMu). XJIOPOBOJIOPO/.
ConsiHast KMCII0Ta, XMMUYECKHE CBOMCTBA, MOJIy4YeHUE, NpUMeHeHue. JleiicTBue

XJIOpa U XJIOPOBOAOPOJA HAa OpPraHU3M 4YesloBeka. BakHelmime XJIOpUIbl U HUX




HaXOXICHUEC B IIPUPOAC

2.2

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeleHH okucieHusa. CTpoeHne U (U3NUecKue CBOWCTBA
IOPOCTBIX BEIIECTB — KHCIOpOJa W Cepbl. AJUIOTPOIHBIE MOAM(PHUKALNAN
KHCIIOpoa M cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBONOpPON, CTPOEHHE,
dusznueckne W XUMHUYECKHe CBOMCTBA. OKCHABI Cepbl KaK MPEICTABUTEIN
KHUCIOTHBIX OKcHIOB. CepHasl KUCIOTa, (PU3MUECKHE U XUMHUYECKHE CBOWCTBA
(oOmuye Kak IpeacTaBUTENs Kiacca KUCIOT M cneruduueckue). XUMHYECKUe
peakuMy, JeXallue B OCHOBE IMPOMBIIIIEHHOTO CIOCO0a IOJIyuyeHHUs] CepHOU
KHCJIOTHI. HpI/IMeHeHI/IC. Conu cepH0171 KHCJIOTBI, Ka4CCTBCHHAsA pPCaKIHA Ha
cynbdar-uoH. Haxoxxaenue cepbl U e€ coeAMHEHUIl B mpupoje. XUMUYECKOe
3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COCIMHEHHUSIMU Cephbl (KUCIOTHBIC JOMKIH,

3arpsA3HCHUC BO3AyXa U BOI[OéMOB), CII0COOBI €T0 npeaOoTBpaIllCHUA

2.3

OO6mass xapaktepuctuka 3jeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTENIEHU OKUCIIEHUS. A30T, pacpoCTpaHEHUE B MPUPOJIE,
¢uznueckue n xumMuueckue cpoiictsa. Kpyrosopot azora B mpuponae. AMMUaK,
ero (usnueckue M XMMUYECKHE CBOMCTBA, MojydyeHue u mnpumeHeHue. Comu
aMMOHU, UX (i)I/ISI/ILIeCKI/Ie U XUMHUYCCKUEC CBOﬁCTBa, MMPUMCHCHUC. KauecTBennas
peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ MoiydeHue, pusnueckue u
XUMHYECKHE CBOWcTBa (00lIMEe Kak NpeJICcTaBUTeNs Kiacca KHCIOT U
cneunduyeckue). Mcnonb3oBaHMe HUTPATOB U COJIEH aMMOHHMS B KaudecTBe
MUHEPATBHBIX ynoOpeHuil. XUMHUECKOe 3arps3HEHHE OKpY’Karolleld Ccpesl
COCMHEHUSIMH a30Ta (KUCIIOTHBIE JOXKIHM, 3arpsS3HEHHE BO3/yXa, IOYBBI U

BOZI0OEMOB)

2.4

®ocdop, amnorponHble Moaudukanuu ¢ochopa, GU3MUECKHE U XUMHUYECKUE
ceorictBa. Oxcua dochopa(V) u dochopnas kucnora, ¢usznueckue wu
XMMHUYECKHE CBOWCTBa, monydyeHue. McmonszoBanue ¢ochaTtoB B KadecTBe

MUHEPATBHBIX YA0OpEeHUH

2.5

OO6mas xapakrepucTtuka dyeMeHTOB I[VA-rpymnmbl. OcCOOEHHOCTH CTPOSHHS
aTOMOB, XapaKkTepHblE CTENEHHW OKHUCIEHHUS. YTJepoja, aJIOTPOIHbIE
Monu(dUKaIMK, pPacHpOCTpaHEHHWE B TMPHPOJAC, (PUINUECKHE W XUMHUYECKHE
cBoricTBa. Ancopouus. KpyroBopor yriepoaa B npupoae. OKCHIBI yriieposa, ux

duznyeckue W XHMHYECKHE CBOMCTBa, [EHCTBHE HA IKHUBBICE OpPTraHU3MBEI,




MOJyYCHUE W TIPUMEHEHHE. DKOJIOTHYECKHE TPOOIeMBbI, CBSI3aHHBIE C OKCHUIOM
yraepona(IV); rumore3a Tm00adbHOrO TMOTEIUICHUS KIIMMAaTa; MapHUKOBBIN
a¢exT. YroapHast KUCIIOTa U €€ COoJU, UX (pU3MYecKre U XMMHUYECKHE CBOMCTBA,
MMOJIy4CHHUEC U TPHUMCHCHHUC. KauecTBennas pCaKknus Ha Kap60HaT-I/IOHbI.
Hcnonp3oBanue kKapOOHATOB B OBITY, METUIIMHE, POMBIIUICHHOCTH U CEIbCKOM

XO03SIUCTBE

2.6

[lepBoHavanbHble MOHATHS 00 OpPraHUYECKUX BEUIECTBAX KaK O COEIMHEHUSX
yriaepoaa (MeTaH, 3TaH, OSTWIEH, alleTUJICH, 3TaHOJ, TJMLEPUH, YKCYCHas
kucnora). Mx coctaB u xumuueckoe crpoeHue. [lonstre o Ouonmormyecku
Ba)KHBIX BEIIECTBAX: XKUPAX, O€IKax, yriIeBOJaX — U UX POJIM B KU3HH YETIOBEKA.

MaTepI/IaJ'ILHOC CANHCTBO OPraHNMYCCKUX U HCOPIraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.7

KpemHuuii, ero ¢pusndeckne 1 XUMUYECKHE CBOMCTBA, OJTYYCHHUE U IPUMEHEHHUE.
Coenunenus kpemHuss B mnpupone. OOmme npeacTaBieHus 00 OKCUIe
kpeMuusi(IV) u kpemHueBoit kuciore. CHUIMKATBI, UX HCIIOJIB30BAaHUE B OBITY,
MEIULMHE, MPOMBILUICHHOCTH. BaxHellue CTpOUTENIbHbIE MAaTepUabl:
KepaMHKa, CTEKJIO, IEMEHT, OeToH, »Xene300eToH. [Ipobrembr Oe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B MMOBCEAHEBHOM KU3HU

2.8

XVUMUYECKUN SKCIIEPUMEHT: H3Y4YE€HHE OO0pa3ll0B HEOPraHWYECKUX BELIECTB,
CBOWCTB COJITHOW KHUCIIOTBI; IPOBEIEHHE KAaueCTBEHHBIX PEAKLUUH Ha XJIOpHUJ-
MOHBl W HaOJIOJEHHE MPU3HAKOB HUX IMPOTEKAHUS; ONBITHI, OTpa)aroliue
¢u3nuecKkue U XMMUYECKHE CBOIMCTBA raJIor€HOB M MX COEJUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEpUAJIOB); O3HAKOMJIEHME € oOpa3laMu XJIOpPHUIOB
(raloT€HUIOB); O3HAKOMJIEHHME C oOpa3namMu cepbl M €€ COeAMHEHUSIMU
(BO3MOXHO  HWCIIOJIb30BaHWE BHJICOMATEPHAIOB); HAOMIOJEHWE TIpoliecca
o0yriyBaHus caxapa MOJ| JEeHCTBHEM KOHIIEHTPUPOBAHHOW CEpHOW KHCIIOTHI;
U3Yy4YE€HHE XMMHUYECKHUX CBOMCTB pPa30aBIEHHOM CEpHOM KHUCIOTBHI, MPOBEICHHE
Ka4eCTBEHHOM peakiuu Ha cynb(ar-uoH U HaONoJeHHe TMpu3HaKa eé
MIPOTEKaHUs; 03HAKOMJIEHHE ¢ (PU3MUEeCKHMMH CBOMCTBaMU a3oTa, pochopa u ux
COeMHEHUN (BO3MOXKHO HCIOJb30BaHME BHIEOMATEPHAJTIOB), OOpa3laMu
a30THBIX U (PocopHBIX ynoOpeHuii; moIydeHne, coonpanue, paclio3HaBaHUE U
U3yueHHE CBOWCTB aMMHaKa; MPOBEACHUE KAYECTBEHHBIX pPEAKIMHA Ha HOH
aMMOHUS W (docdar-MOH U U3ydeHHE [PU3HAKOB MX IPOTEKAHHUS,

B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHMCJIOTBHI C MeIbI0 (BO3MOXKHO




UCIIOJIb30BaHUE BUJICOMATEPUANIOB); HM3yYCHHE MOJENCeH KpPUCTAJUIMYESCKHX
peméTok anmasa, rpadura, QyuiepeHa; 03HaKOMIIEHHE € MPOILECCOM a1COpOIHU
pPacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM IPOTHBOTA3a;
NOJy4eHue, COOMpaHue, paclio3HaBaHNE U U3y4eHHE CBOMCTB YIJIEKHUCIIOTO rasa;
NPOBE/ICHUE KAaYeCTBCHHBIX PEaKIMii Ha KapOOHAT- U CHIIMKAT-UOHBI H H3y4YCHUE
NPU3HAKOB HX MPOTEKAHMSA; O3HAKOMIIEHHE C NPOAYKIHEH CHIMKATHON
NPOMBIIIICHHOCTH; PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHenme

HEMETAJJIbI U UX COCAUHCHUS

MeTanibsl ¥ X COSAMHEHUS

3.1

OO0mias xapakTepucTUKa XMMHUYECKUX JIEMEHTOB — METAJIOB HA OCHOBAaHUU UX
nonoxkenus B Ilepuogmueckoit cucreme Xumuueckux siementoB J[.U.
MenpeneeBa u ctpoerust atoMoB. CTpoeHue MeTaioB. Metaminueckas CBsA3b U
MeTaJJIMYecKasi ~ KpHUCTaJUIMyecKass  peméTka.  ODIEKTPOXUMHUYECKHH  psif

HaIPSHKEHUN METaJIOB

3.2

Ou3nyeckue U XMMHUYECKHE CBOMCTBa MeTauioB. OOiue crnocoObl MOMyYeHUS
MeTasuioB. [IoHATHE O KOPPO3UH METAJIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT
Koppo3uu. Crassl (CTalb, YyTyH, QIOPATIOMUHUI, OpOH32a) U X MPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH

3.3

[Ilenouynsle MeTamibl: mosiokeHue B llepuoanueckoil cuctemMe XUMHYECKUX
anemeHToB J[.M. MeHneneeBa; CTpOEHHE MX aTOMOB; HAXOXKJIEHUE B IPUPOJE.
duznyeckue U XMMUYECKHE CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKcuasl u
TUAPOKCUABl HAaTpusi M Kanus. [IpuMeHeHue IIeNnoYyHbIX METalIOB M HX

COEeTUHEHNN

3.4

Illenoyno3eMenbpbHEIE  META/UIbl MarHUi M KalbIUA: IIOJOXKCHHUE B
ITepuoanueckoil cucreme xumuyeckux snemeHToB .M. MeHneneeBa; ctpoeHue
WX aTOMOB; HaxoxjeHue B mpupoje. dusnyeckne M XUMHUYECKHUE CBOMCTBA
MarHusi U Kaublus. BaxHelmune coeauHEHUs Kaublus (OKCHI, THIPOKCHI,

conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHui: monokeHue B Ileprogndeckoil cucTeMe XWMHUYECKHX JJIEMEHTOB
JA.W. MeHnneneeBa; CTpoeHUE aToMa; HaxoxJeHue B mnpupoje. duszmueckue u
XUMUYECKHE CBOMCTBAa amOMHUHUA. AMQOTEpHBIE CBOWCTBA OKCHUIA H

TUAPOKCHU A AJIIOMUHUA

3.6

Kenezo: nonoxenue B Ilepuoguueckoil cucreme XuMuU4eckux snemento JI.M.




MenpeneeBa; CTpOECHHE aTOMa; HAxXOXJICHHE B mpupoae. Dusmyeckue u
XUMUYECKHE CBOMCTBa kene3a. Okcuubl, rugapokcuabl U conu sxeneza(ll) u

xkene3a(Ill), ux cocras, CBOMCTBA U TTOTYYCHHUE

3.7

XUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3ljaMHu METaJIJIOB U CILIABOB,
uX (HU3MYECKUMH CBOWCTBAMH; H3Y4YCHHE DPE3YJIbTaTOB KOPPO3HH METAIIOB
(BO3MO’KHO HCIIOJIb30BaHUE BUIECOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOICHCTBHS
OKCHJIa KajJbllUd H HATPUS C BOJOW  (BO3MOXHO  HCIOJIb30BAHUE
BUCOMATEPHAJIOB); UCCIIEJOBAHUE CBOMCTB JKECTKOW BOJBI; IMPOIIECCa TOPEHUS
xKele3a B KHCI0poe (BO3MOXKHO UCIIOJIb30BAHUE BUICOMATEPHAIIOB); IPU3HAKOB
MPOTEKAHUS KAYECTBEHHBIX pPEaKIUi HAa WOHBI (MarHWs, KajbIUs, AJTFOMHIHHS,
nuHka, xene3a(ll) u xenesa(Ill), menu(Il); HaGIOIEHNE M ONTMCAHUE TTPOLIECCOB
OKpaIllMBaHWs IUTAMCHW WOHAMH HATpUs, Kadusd ¢ Kalblus (BO3MOXKHO
UCIIOJIb30BaHUE BHUJICOMATEPUANIOB);, HCCICIOBaHUE aM(OTEPHBIX CBOWCTB
TUIPOKCUIA ATIOMUHHUS M THAPOKCHA IIMHKA; PEIICHHE SKCIIEPUMEHTATBHBIX

3a/1ay4 1o TeMe «BakHelIe MeTanabl M UX COSIUHCHUSY

X¥UMHS ¥ OKpYXkKarolas cpeia

4.1

Hosrlie MaTepHralibl U TCEXHOJIOTUH. BemectBa n MaTcepHraJibl B MMOBCEJHEBHOM
JKU3HH 4YejioBeKa. XUMUS U 3J0pPOBEE. be3omacHoe MCIIONB30BaHUE BEIISCTB U
XUMHUYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBaﬁ noMomp IMpu XUMHYCCKHUX OKOTaX M

OTpPaBJIEHHUSX

4.2

OCHOBBI 3KOJIOTUYECKON TPaMOTHOCTH. XMUMHUECKOE 3arpsi3HEHUE OKpYXKarollen
cpeast ITJAK. Pons XuMum B pemieHMM 3Kolorudeckux mnpobnem. IlpuponHsie
UCTOYHUKU YTJIEBOJOPOAOB (Yrojb, MPUPOIHBIA Tra3, HEPTh), MPOAYKTHl HX

Hepepa60TKH, UX pOJib B 6BITy H TPOMBIINIJIICHHOCTHU

4.3

XUMHYECKUH 3KCIEPUMEHT: M3ydyeHUe 00pa3lioB MaTepuanoB (CTEKJO, CIIABbI

MCTAJIJIOB, MOJIMMCPHBIC MaTepI/IaJ'IBI)

MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon ‘

IIpoBepsiemblie TpeOOBAHUS K MPEAMETHBIM pe3yJjibTaTaM 0a30B0Oro




YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/JIbHOM NPOrpaMMbl OCHOBHOT'0
o01mero oopazoBanusi Ha ocHoBe ®PI'OC

IIpencrasnenue:

0 MO3HABA€MOCTH SIBJICHHI npupoabl, IOHUMAaHHUC O00BEKTUBHOM 3HAYMMOCTH
OCHOB XHMHYECKOM HAayKH KakK o0Jractu COBPCMCHHOI'0 C€CTCCTBO3HAHMA,
KOMIIOHCHTAa O6H.[€I>i KYJIbTYPbI U HpaKTH‘ICCKOﬁ JCATCIIBHOCTH YCJIOBCKa B
YCII0BUAX COBPEMCHHOI'O O6HIGCTB3.; IMOHUMAHHEC MECTa XUMHU CPEAN APYIrUux

CCTCCTBCHHbBIX HAYK

O HAYYHBIX METOAAX TIIO3HAHUA, B TOM YHUCIC OSKCICPUMCHTAJIBbHBIX H
TCOPCTUYCCKUX MCETOAAX HCCICAOBAaHHA BCHICCTB U U3YUYCHUA XUMHUYCCKUX
peaKHHﬁ; YMCEHUC UCIIOJIB30BaTh MOACIIN AJIsL OOBSICHEHUS CTPOCHUA aTOMOB U

MOJICKYII

0 cdepax mpoPecCHOHATBHON JIESITEIBHOCTH, CBS3aHHBIX C XHMHCH U
COBPCMCHHBIMU TCXHOJIOIMAMU, OCHOBAHHBIMU HA JOCTUKCHUAX XUMHUYECKOU
HayKH, YTO TO3BOJUT OOYYarOMIMMCSI paccMaTpuUBaTh XUMHIO Kak cdepy
cBoel Oynmymieil mpodecCuOHANBHONW AESITENIbHOCTH U CHAeNIaTh OCO3HAHHBIN
BBHIOOpD XMMHHM KakK MpO(UIBHOTO TpeaMeTa MpH Mepexo/ie Ha YPOBEHb

cpenHero o01ero oopa3oBaHus

Bnanenne cuctemMoil XHMHUYECKHX 3HAHUHW U YMCHHUC IIPUMCHATHL CUCTEMY

XUMHNYECKUX 3HaHI/II>JI, KOTOpas BKIIIOYACT:

nposepsieM
oro
TpeOOBaHU
|
1
1.1
1.2
1.3
2
2.1

BAKHEWIIINE XUMUYECKUE MOHATHSA: XMMHUUYECKHUI 3JIEMEHT, aTOM, MOJEKYIa,
BEIIIECTBO, TMPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOJHAS W HEOIHOPOIHAS
CMECh, OTHOCHUTEJIbHbIE aTOMHAasi U MOJEKYJISpHas MacChl, KOJIMYECTBO
BEIIECTBAa, MOJb, MOJIAIpHAs Macca, MOJSIPHBIA OO0BEM, OKCHI, KHCIIOTA,
OCHOBaHHUE, CONIb (CpEeIHsAs), XUMHUYECKas PEaKiusi, PEaKkIuh COEeIUHEHUS,
peakuu pPa3’IoKEHUs, PEaKIMH 3aMEIICHUs, pPeaKkuu OOMEHa, TeIIOBOM
¢ deKT peakiuu, SK30- U SHIOTEPMHUUYECKHE PEaKIMH, PacTBOp, MaccoBas
JIOJIT XUMHUYECKOTO DJIEMEHTAa B COCIMHEHWH, MAacCOBasi JOJII U TPOIICHTHAS
KOHIIEHTpallKs BEUIECTBA B PACTBOPE, AJIPO aTOMa, JIEKTPOHHBIN €0 aToMa,
aToMHasi opOWTanb, paguyc aToMa, BaJCHTHOCThb, CTENEHb OKHCIICHHUS,
XUMHUYECKasg CBs3b, JJIEKTPOOTPULIATEIBHOCTh, TMOJISIPHAS M HEMOJISIpHAS

KOBAJICHTHas CBA3b, MOHHAasA CBA3b, MCTAJUIMYCCKAs CBA3b, KPpUCTAJIMYCCKAsA




peméTka (aToMHasi, HOHHAs, METaJUIMYeCKas, MOJICKYJIIpHas), UOH, KaTHOH,
AQHUOH, OHJICKTPOJIUT U HEDJICKTPOIUT, IJICKTPOIUTHYECKAs JIUCCOLUALINS,
peaKkmuy HMOHHOTO OOMEHa, OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIC PEAKIINH,
OKHUCJIUTEIb U BOCCTAHOBUTEJb, OKUCICHHE U BOCCTAHOBJICHHE, AJICKTPOIINU3,
XUMHUYECKOE PaBHOBECHE, OOpaTUMble M HEOOpaTUMBIE PEaKIUH, CKOPOCTH

XUMHUYECKOH peakuuu, karanusarop, [IJIK, koppo3us MeTaiios, CIuiaBbl

2.2

OCHOBOIIOJIATAIOIIME  3aKOHBl ~ XHMHHU: 3aKOH  COXPAaHEGHHsI  MacChl,
nepuoanueckuii 3akod [[.M. MenaeneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH

ABorajzipo

2.3

TCOPHUH XUMHU: aTOMHO-MOJICKYJIIpHAA TCOpPUA, TCOPHUAL BJICKTpOJIHTI/I‘ICCKOﬁ

IUCCOLIAAIIAN

Bnagenue ocHoBamMu XHUMHYECKOH I'paMOTHOCTH, BKJIIO‘laIOHleﬁi

3.1

YMEHHE MPaBUIBLHO UCIOJIb30BaTh U3YYEHHbIE BELIECTBA U MaTepUaibl (B TOM
quciie MUHEepalbHbIe y100peHUs, METaJIbl U CIIIaBbl, IPOIYKTHI IepepaboTKH
MPUPOJHBIX UCTOYHHKOB YTIIEBOJOPOJOB (YIS, IPUPOJHOTO Ta3a, HE(TH) B
OBITY, CEIbCKOM XO3SHCTBE, HAa IPOU3BOJICTBE U MOHUMaHHE 3HAYEHHUS KHUPOB,
O€nKoB, YIJIEBOAOB U1 OpPraHM3Ma 4YeJIOBEKa; YMEHHE IPOrHO3UPOBATh

BJIMAHHUC BCHICCTB U XHMHUUCCKHX IIPOLIECCOB Ha OpraHHU3M 4YCJIOBCKA U

OKPYKAIOIIYIO IPUPOIHYIO CPEay

3.2

YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUAMH APYIUX y‘le6HHX

MpEIMETOB

3.3

HaJIMYME OmbITa paboThl C PA3IUYHBIMM HMCTOYHUKAMH HHPOPMALUHU IO
XUMHH (Hay4dHasi 1 Hay4HO-TIOMYJIApHAs JTUTepaTypa, CIOBApH, CIPABOYHUKH,

MHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO 0 BCIICCTBAX, ux
MPEBpalICHUAX U ITPAKTUICCKOM NPUMCHCHUU U YMCHHUEC UCIIO0JIb30BATh et JJIA

peICHuA y’—Ie6HO-HO3HaBaTeJ'IBHI)IX 3aga4

Brnanenue ocHOBamMM IOHSATUHWHOIO armapara ¥ CHMBOJMYECKOrO S3bIKa
XUMUW 71 COCTaBJeHUS (POpPMyNI HEOPraHWYECKHUX BEIIECTB, YpPaBHECHUM
XUMHUYECKUX peakiuii; ocHoBamu xumuueckoii HomeHkiarypel (IUPAC u

TPUBHAIILHOM )

YMeHue oOBSCHATH CBSA3b MOJOXKEHUS diieMeHTa B [leproandeckoit cucteme ¢

YHUCJIOBBIMU XapaKTCPUCTHUKAMH CTPOCHHA aTOMOB XHMHUUYCCKHX 3JICMCHTOB




(coctaB u 3apsan szapa, oOmiee 4YHCIO 3JIEKTPOHOB), pacIpeieieHHeM
AJIEKTPOHOB 10 DPHEPreTUUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX NEPUOMOB,

KaJIusa 1 KaJIbIIUA

[IpencraBnenue O MEPUOAMYECKONM 3aBUCUMOCTHM CBOMCTB XHMHUYECKHUX

AJIIEMEHTOB (pauyc aToma, 3JEKTPOOTPULIATEIBHOCTD), MPOCThIX U CIOMKHBIX

° BELIECTB OT IIOJIOKEHMsI JIeMEHTOB B llepuoauueckoil cucreme (B MajbIxX
Meprojax U TJIaBHBIX MOATPYIINAx) U AJIEKTPOHHOTO CTPOSHUS aToMa
7 YMenue knaccuuIupoBaTh:
7.1 XUMHYECKHUE JIEMEHTHI
7.2 HEOpraHUYECKHE BElIecTBa
7.3 XUMHUYECKUE PEAKIIUU
8 YMeHue onpenensiTh:
8.1 BAJICHTHOCTh U CTENICHb OKUCJICHUSI XMMHUYECKUX 2JIEMEHTOB, 3apsi] HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapakTep Cpebl B BOJHBIX PACTBOpaX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHCJTUTENh U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBath (GU3HMUECKHe U XUMUYECKHE CBOMCTBRA:
01 MPOCTHIX BEHIECTB (KUCIOPOI, 030H, BOAOPO, rpaduT, aamas, KpeMHHI, a30T,
' bocdop, cepa, XJI0p, HATPUIA, KaTHil, MArHUH, KabIIUH, ATIOMUHUHI, JKeTIe30)
CJIOKHBIX BEIIECTB, B TOM YHCJE HMX BOJHBIX PacTBOPOB (BOJa, aMMUaK,
XJIOPOBOJAOPOJI, CEPOBOIOPO/, OKCUBI M TUIPOKCHU Bl MeTaluioB [-IIA rpymm,
9 amomunus, meau (I1), uunka, xxenesa (II u III), okcuast yriepoaa (I u 1V),
' kpemuus (IV), azora u ¢ocdopa (IIl u V), cepsr (IV u VI), cepuucras,
CepHasi, a30THUCTasl, a30THasA, (hochopHas, yroapbHas, KpEMHHEBAasT KUCIOTA U
UX COJIN)
MMPOTHO3UPOBATH M XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
93 COCTaBa M CTPOECHUS, IPUMEHEHUE BEUIECTB B 3aBUCUMOCTH OT MX CBOWCTB,
' BO3MOXKHOCTh TPOTEKAHUS XUMHUYECKUX TIPEBPAMICHUA B  Pa3IMUHBIX
YCIIOBUSIX
10 YMeHHE COCTaBIATh MOJIEKYJSIPHBIE W MOHHBIC YPaBHEHUS PEaKIUii, B TOM
517 () (N
10.1 peakIuii HOHHOTO OOMeHa
10.2 OKHCITUTETFHO-BOCCTAHOBUTEIBHBIX PEaKITHil




WUTIOCTPUPYIOIINX XMUMHYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB (TPYIIN)

103 HEOPTaHMYECKUX BEIIECTB
10.4 MOATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIAY HUMU
11 YMeHUe BEIYHUCISTH (POBOJUTH PACUETHI):
111 OTHOCHUTEIIBHYIO MOJICKYJISIDHYI0 M MOJIAPHYIO MacChl BEILECTB, MAacCCOBYIO
' JIOJTI0 XMMHYECKOTO 3JIEMEHTa B COEIMHEHUU
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3on
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIMH W HAXOIUTh KOJUYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WM MPOAYKTOB PEAKIIHH
12 Brnanenue (3HaHuEe OCHOB):
OCHOBHBIMM METOJaMH HAy4yHOTO I[O03HaHUs (HaONo/IeHUe, HW3MEpeHue,
121 AKCIIEPUMEHT, MOJICTUPOBAHUE) IMPU H3YYCHHU BEIIECTB U XUMHYCCKHX
' SBJIGHUW; yMeHHe chopMynHpoBaTh MNpoOIEeMy U MPEAJIOKUTh MyTH €&
pelIeHus
192 0e30macHoil paboOThl ¢ XUMUYECKUMH BEIIECTBAMHU, XUMUYECKOW TOCYION U
' 71a00paTOPHBIM 000pPYI0BAaHUEM
npaBujiaMyd  0€30MacHOTO OOpallleHUsT C BEIIECTBAMHU, HCIOJb3YeMBbIMU B
MOBCETHEBHOM KU3HU, IPABUIIAMU TTOBEICHUS B IIENIAX COSPEKESHHsSI 3JOPOBHS
12.3 U OKpyXamlled NpUpOJHON cpeabl; INOHMMaHue Bpena (OMacHOCTH)
BO3JICHCTBUSI Ha J>KUBBIE OPraHU3MBI OMpPENeIEHHBIX BEIIECTB, CIOCOOOB
YMEHBIIICHUS U TIPEOTBPAIICHUS UX BPESTHOTO BO3ICHCTBUS
13 Hannune mpakTUYeCKMX HABBHIKOB IIJIAHHPOBAHHUS W OCYIIECTBICHUS
CIIETYIOIINX XUMHUYISCKUX IKCITEPHUMEHTOB:
M3Y4YCHHE M ONHCAaHHe (PU3NYECKUX CBOMCTB BEIIECTB, O3HAKOMIICHHE C
13.1 (GUBUYECKUMA W XUMHUYECKUMH SIBJICHUSMHU, OIBITHI, WJUTIOCTPUPYIOIINE
MPU3HAKU MPOTEKAHUS XUMUUYECKUX PeaKInit
13.2 M3y4eHre Croco00B pa3ieieHus] cMecei
MOJTyYeHHEe KHCIOpO/Ja W HU3YyYeHHE €ro CBOWCTB; MOJY4YEHUE BOJOpOJAa H
13.3 U3Y4YEHHE €ro CBOMCTB; IOJIy4€HHUE YIJIEKHCIOTO ra3a W H3yYeHHUe €ero
CBONCTB; ITOJIy4Y€HUE aMMHUaKa U U3y4E€HHUE €r0 CBOWCTB
134 MPUTOTOBJIEHWE PACTBOPOB C OMPEIETEHHON MACCOBOM J10JI€H pacTBOPEHHOTO

BEIIECTBA




135

MIPUMEHEHHUE MHANKATOPOB (JIaKMyca, METHJIOpaHka U GeHondTanenHa) s

OIIpe/IeNICHUs XapaKTepa CpeJibl B pacTBOpax KUCIOT U LIeouei

13.6

UCCIIEIOBAaHNE W OINHCAaHHUE CBOMCTB HEOPraHMYECKHUX BEILECTB Pa3IUYHBIX
KJIACCOB; HM3YYEHHME B3aUMOJEHUCTBUSA KHUCIOT C METaulaMd, OKCHUIaMH
METaJJIOB, PAaCTBOPUMBIMH M HEPACTBOPUMBIMH OCHOBAaHUSIMHU, COJISIMU;
MOJIy4YEHUE HEPaCTBOPUMBIX OCHOBAHHM; BBITECHEHHUE OJIHOIO MeTajulia
IpyrUM M3 pacTBOpa COJHM; HCcilenoBaHHe amMQpOTEepHBIX CBOICTB

THAPOKCUAOB AJIFOMHUHUA 1 HUHKA

13.7

PCHICHUC JOKCIICPUMCHTAJIBHBIX 3aJda4 II0 TEMaM: «OCHOBHBIE KJIACChI
HCOPraHNYCCKUX COGHHHGHHﬁ)); ((BJIGKTpOJII/ITI/ILIGCKaSI JUCCOLIMAIIUs),
«BakHelme HemMeTamabl U UX COCANHCHU, «Baxnelmye MeTaaiabl U UX

COCANHCHUA»

13.8

XUMHYECKHE OSKCIICPUMEHTBI, HWUTIOCTPUPYIOIINE TPHU3HAKKA MPOTEKAHUS
peaknuii HOHHOTO OOMEHA; KaueCTBEHHBIC PEAKIMU Ha TPUCYTCTBYIOIIUEC B
BOAHBIX PACTBOPAX HOHBI XJOPHA-, OpOMUI-, HOAHI-, CyabdaT-, docdart-,
KapOOHAT-, CHJINKAT-aHUOHBI, THAPOKCUI-HOHBI, KATHOHBI AMMOHUSI, MarHus,

KaJbIusl, alFOMUHUS, kene3a (2+) u xxenesa (3+), menu (2+), uHKa

14

YmMmenue:

141

MNpEACTABIATE PE3YJIbTAThI SKCIICPUMECHTA B (popMe BBIBOJOB, 1OKa3aTCJIbCTB,

l"pa(i)I/IKOB u Ta6J'II/II_[ U BBIABJIATE SMIIMPUYCCKUC 3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATG CBA3W MCKAY PCAJIbHO Ha6J'IIO}IaeMBIMI/I XUMHUYCCKUMHU
SABJICHUAMH U HponecCaMu, MNPOUCXOIAINIMMH B MaKpOo- WM MHKPOMHPE,

OOBSACHATH MPUYMHBI MHOT00Opa3Hsl BEIECTB

HEPEYEHDB 3JIEMEHTOB COJAEPKAHUA, ITPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 [TepBoHaYaNbHBIE XUMUYECKHE TOHSITHS
1.1 YucTeie BemecTBa U cMecr. CiocoObI pa3ieiieHus: cMecei
T ATOMBI U MOJNEKYJIbl. XUMHYECKUE 31eMEHThl. CHUMBOJIBI XUMHUYECKUX IJIEMEHTOB.
' [IpocThie U CIIOXKHBIC BEIIECTBA.




1.3

Xumudaeckas (bOpMy.]'Ia. BaneHTHOCTE, aTOMOB XMMHYECKHX 3JeMEHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH TOCTOSHCTBA cocraBa BemnlecTB. OTHoOcHTEIbHAs aTOMHas  Macca.
OTtHOCHUTEILHAS MOJICKYJIApHas Macca. MaccoBas Hods XMMHYECKOro 3JIEMECHTa B

COCOAUMHECHNU

1.5

KonmuectBo BemecTBa. Monb. MomsipHas macca. Monsipablii  00bEM  ra3oB.

BzanmocBs3p KOJIMYCCTBA, MACCHI K YHUCJIa CTPYKTYPHBIX €IWHUIL BEIICCTBA

1.6

duznyeckrue U XUMHUYECKUE SIBJICHUSA. XHUMHYECKas peaKkuus U eé IIPHU3HAKU. 3aKoH

COXpPaHCHUA MACChbl BCIICCTB. XuUMHUYeCKUe YpaBHCHHA

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH U Hepnonnqecxaﬂ CHUCTCMAa XMMHUYCCKHUX 3JICMCHTOB I[I/I

MenneneeBa. CTpoeHre aTOMOB

2.1

ITepuognueckuii 3akoH. Ilepmonnueckas cucrema xumuueckux suieMmeHToB JI.H.
Menpneneesa. llepuonsl u rpymnmbsl. PU3HYECKHN CMBICH MOPSAKOBOIO HOMEpA,

HOMCPOB II€pHOJa U I'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aromMHbIX siep. M3ortombl. Onextponbl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04YeK aToMoB TMepBbIX 20  XUMHMYECKHX  3JIEMEHTOB

ITepnonnueckoi cucrems! .M. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHYECKHX JJIEMEHTOB IEPBBIX TPEX
NepuoaOB, Kalus, Kaiublus (paguyca aTOMOB, 3JIEKTPOOTPHUIATEIBLHOCTH,
METAJUINYECKUX U HEMETAJUIMYECKHX CBOMCTB) M UX COEJAMHEHHH B COOTBETCTBUU C

IMOJIOKCHHUEM 3JIEMCHTOB B HepnonnquKoﬁ CUCTCMC U CTPOCHUCM NX aTOMOB

Crpoenue BelecTna

3.1

Xumudeckass  CcBsa3b.  KoBajeHTHass  (MOJsipHasT W HEMOJSpHas)  CBS3b.
DIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIeMEHTOB. loHHas cBsi3b. MeTaimuyeckas

CBA3b

3.2

Tumsr KpUCTAINIMYCCKUX pCI_HéTOK (aTOMHaSI, HOHHAasd, MCTaJIJII/I‘-ICCKa}I),
3aBHCHUMOCTb CBOMCTB BCIIECTBA OT THIIA KpPICTaHHI/IquKOfI peHIéTKI/I n BHIA

XUMHYECKOM CBA3U

Baxueiiiine MMPEACTAaBUTCIIM HCOPraHUYCCKHUX BCHICCTB. Hemeramnel u ux

COCOAMHECHUS. Mertamisl 1 uxX COCAUMHEHUA

4.1

Knaccupukanus w HOMEHKIATypa HEOPTaHWYECKHX COSAMHEHUN: OKCHJIOB
(coneoOpa3syromye: OCHOBHBIC, KHUCIOTHBIE, aM()OTEpHBIE) M HECOJICOOpa3yIOIIHE;

OCHOBaHUU (mménoun u HEpPacTBOPUMBIE OCHOBaHU); KHCJIOT




(KchoponconepmamHe n 6eCKI/ICJ'IOpOI[HBIe, OJHOOCHOBHBIC U MHOFOOCHOBHBIC);

coJiel (CpeIHUX U KHUCIIBIX )

duszndeckue 1 XMMHYECKHE CBOMCTBA IMPOCTBIX BEHICCTB-HEMETAJIJIOB: BOAOPOAA,

42 XJIOpa, KHCIIOPOa, cephl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS
®u3nuecKue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAILIOB: JINTUSA, HATPUS,
4.3 KaJlisg, MarHus W KaJblMs, aTIOMUHHUS, JKeje3a. OJIEKTPOXUMUUYECKUU psif
HaIPSKEHUN METaJJIOB
14 ®du3znueckue M XUMHUYECKHE CBOWCTBA BOJOPOAHBIX COEIMHEHHM HEMETaJUIOB:
' XJIOPOBOJIOPOJIA, CEPOBOAOPOAA, AMMHAKA
®dusznyeckue M XHMHYECKHE CBOMCTBA OKCHAOB HemetaioB: cepel (IV, VI),
4.5 aszora(ll, IV, V), dochopa(lll, V), yraepoma(ll, 1V), kpemuus(IV). Ilomydenue
OKCHJIOB HEMETAIJIOB
46 Xumuyeckue cpoiictBa okcuaoB: meramioB [A-IIIA rpynn, uuska, menu(Il) u
' xenesa(ll, I). TTonyyenune okcua0B METAIIOB
XVWMUYECKUE CBOWCTBA OCHOBAaHWW W aM(OTEPHBIX THAPOKCUIOB (HA IMpUMeEpe
4.7 TUAPOKCUIOB aIOMUHUS, kelne3a, uHKa). [lomyuenue ocHoBaHui U aM(OTEpHBIX
TUAPOKCHJIOB
OO0ume XMMHUYECKHE CBOWCTBA KHCJIOT: XJOPOBOJOPOJIHON, CEPOBOIOPOJIHOM,
48 CEpPHHUCTOM, CepHOM, a30THOH, ¢ochopHOM, KpeMHUEBOW, yroibHOU. (Ocobbie
' XMMHUYECKHE CBOKMCTBA KOHIEHTPUPOBAHHOW CEPHOM M a30THOM KUCHOT. [lonyuenune
KHCIIOT
49 OO6mue xuMHYECKre CBOMCTBA cpenHuX coneil. [lomyuenue coneit
410 [Tonmyuenue, coOupaHue, pacro3HaBaHUWE BOJIOPOJAA, KHCIOpOJAa, aMMHaka,
' YIIEKUCIIOTO Ta3a B TabopaTopuu
411 [Tonmyuenne amMmmMuaka, CEpHOM M a30THOW KHUCIOT B MPOMBIIUIEHHOCTH. OOmue
' CIOCOOBI TOTYYEHUS] METAJIOB
4.12 ['eneTnueckasi CBA3b MEXIY KJIaCCAMH HEOPTAHUUECKUX COESUHEHUN
5 XHUMHUYECKUE peaKU
Knaccudukanus XUMHUYECKUX PEAKIUN MO Pa3NUYHBIM MPHU3HAKAM: MO YHCIY U
5.1 COCTaBy Y4YaCTBYIOUIMX B pEaKUUU BELIECTB, MO TerioBoMy 3hdexTy, Mo
M3MEHEHUIO CTETIEHEW OKUCICHUSI XUMUUYECKHUX 3JIEMEHTOB
5 TennoBoii 3¢p(HEKT XUMUYECKON peaKIuu, TEPMOXHUMHYECKUE YpaBHEHUSA. JK30- U

SHJOTEPMUYECKHE peakuu. TepMOXUMUYECKUE YPaBHEHUS




OKHUCINTEIIFHOBOCCTAHOBUTEIIbHEIC pE€aKkuu. OxuciuTeI M BOCCTAaHOBHUTEIIH.

5.3 [Tpoueccsl OKUCJIEHUA U BOCCTAHOBJICHUSI. DNEeKTPOHHBIN Oananc
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHOM peakuu
5 4 Teopust sneKkTpoauTHUECKON auccouuanuu. KaTnoHbl, aHMOHBI. DIJIEKTPOJIUTHI U
' HE3JIeKTPoIuThl. CHIIbHBIE U Cl1a0ble 37eKTPoauThl. CTeNeHb Auccouanum
55 Peaknuu moHHOTO OOMeHa. YCIIOBUS TPOTCKAHUS peaKluid HOHHOTO OOMEHa,
' HOJIHBIE U COKpAIIEHHBIE HOHHBIC YPABHEHUS peaKIUii
6 XuMUS U OKpY’Karolas cpea
BemectBa u marepuanbl B IIOBCEAHEBHOM JKM3HM 4esoBeKa. besomacHoe
6.1 UCIIOJIb30BaHUE BELECTB U XMMUYECKUX peakuuil B 1abopatopuu u ObITy. IlepBas
TIOMOIIb TIPY XUMHUYECKUX 03KOTaX U OTPABICHHUIX
XUMHUECKOE 3arpsi3HEHHE OKpY»Karollel cpelibl (KUCIOTHBIE J0XKIH, 3arpsi3HEHHE
MOYBBI, BO3JlyXa M BOJOEMOB), CMOCOOBI ero mnpenoTBpamenus llpenenvHas
6.2 nomyctumasi koHmentparnus Bemects (I[IAK). Ponp xumum B pemienuun
OKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOrO d3(dexra, paspylieHne
030HOBOTO CJIOSI
[Tpumenenue cepsl, a3oTa, pochopa, yriaepoaa, KpeMHHSI U UX COEAUHEHUN B OBITY,
MEAMIMHE, NMPOMBIIUIEHHOCTH M CEIbCKOM Xo3sicTBe. IIprMeHeHne MeramioB u
6.3 CIUIaBOB (CTajb, YyryH, TIOPATIOMUHHMA, OpOH3a) B OBITY M MPOMBIILICHHOCTH MX
coeauHeHuil. IIoHsATHE O KOPPO3MM METAJIOB, OCHOBHBIE CIOCOOBI 3AIIUTHI MX OT
KOppO3Uu
6.4 [TpupoaHble HCTOYHMKM YIJIEBOJOPOJOB (yroib, MPHUPOJIHBIA Tra3, HedTh),
' MPOIYKTHI UX NepepaboTku (OEH3MH), X POJIb B OBITY U MPOMBIILIEHHOCTH
[lepBoHayanpHble TMOHATHA OO0 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX
65 yriaepojaa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TAHOJ, TJIULEPUH, YKCYCHas! KUCIIOTA).
' [TonsiTHe 0 OHMONIOTMYECKH Ba)XKHBIX BEIIECTBaX: )KHMpax, Oeikax, yriaeBojgax — M ux
POJIU B JKU3HH YEJIOBEKa
7 Pacuérsr:
7.1 1o opmynaMm XUMHUYECKUX COETMHEHUI
7.2 Macchl (MacCOBOM) O PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 10 XMMUYECKUM ypaBHEHUSAM




YUEBHO-METOJMYECKOE OBECITEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIbI 1J11 YYEHUKA

*  Xumus, 8 xknacce/ ['abpuensa O.C., Octpoymos U.I'., Cnankos C.A.,
Mocksa «3narenbcTBo «lIpocBemenue» 2024r.

*  Xuwmwus, 9 xiacc/ I'abpuensn O.C., OctpoymoB WU.T'., Cnaakos C.A.,
Mocksa «M3gatenbctBO «IIpocsemenue» 2024r.

e Tabmuupl: [lepnoguyeckas cucteMa XuMH4eckux snemMeHToB J[.M1.Menaeneesa, Tabiauna
PacTBOPUMOCTH, dIEKTPOXUMHYECKUN PSJT HATPSHKCHUST METAILIOB

METOIUYECKUE MATEPUAJIbBI IJ11 YUUTEJIA
e https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypOBEHB.
e Peammmsanus — tpedoBannii — ®I'OC -ocHOBHOTO — 00111€TO - 00pa30BaHU.
e Metoauyeckoe — nmocodue — s - yuurens. pdf

HNUPPOBBLIE OPA3OBATEJIBHBIE PECYPCbI 1 PECYPCBI CETU UHTEPHET

» https://educont.ru/?utm_source=eljur
» https://edu.skysmart.ru/

» https://resh.edu.ru/https://uchi.ru/

* https://www.yaklass.ru/




