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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepaibHONl paboueil mporpammbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPEToaBaHusl yIeOHOTO MpeaMeTa « XUMHUsD)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMmuu Ha€T TpPEACTaBICHHE O LEJAX, OOIIeH CTpaTeruu
oOy4yeHusl, BOCIUTAHUS M Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpelyCMAaTPUBAECT PACHpEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IporpaMMbl IO XUMHH, OMNPEACISACT KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO COJIepKAHUSI.

3HaHWEe XWUMHH CIY>XHT OCHOBOW It (OPMHUPOBAHHMS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU W 00 SBOJIIOIMHU BEIISCTB B IPHUPOJIC, O IMYTAX PEIICHHUS TJI00aIbHbIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dhopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00I1eH 1 (DYHKIIMOHATLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHHUE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
ITOBCEIHEBHOM KU3HH, TaK U B MPO(HECCHOHATBHOMN JIeATEILHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia Ha €IMHCTBO MPUPOILI U YETIOBEKA, SIBJIIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTHAEIBHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHLHUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABICHNS] O XUMHYECKON COCTABIISIOIIEH HAyYHOW KapTHUHBI MHUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX PeaKluii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHHUH U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TAKUE 1T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpPHOOIEeHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUSA W CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIEr0 MHpa, WCIOJB3YySl 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3YYCHHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
MOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHWUW JJig BBIPAOOTKH JKOJOTHYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAHMS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, pPACTUpPAHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHUIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, JUCTIWUISAIMA, XpoMaTorpadus, MPOBEACHUE OYUCTKA TTOBApPEHHOU
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3iemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KUCIOPOoa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHT um mpocrtoe BemectBo. Haxoxkaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HaceolllieHHbIE M HEHACBIIIEHHBIE PacTBOpPbI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranudeckux coenuHeHuit. Oxcuabl. Kiaccudukanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TomydyeHne KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacro3HaBaHUE UM U3YUYCHHE CBOMCTB KHUCIOpOJa, HaOI0ACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHcTBHEe Bojgopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIIOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCIOT W IIEIOYCH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo Teme «BaxkHellue Kiacchl HEOPraHUYECKHUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMEHTOB. [loHsATHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©W  JjauHHOomNepuogHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYeK aToMOB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IPpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToyisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3y4eHHe oOpasloB BEIIECTB META/VIOB U HEMETAJJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3ed MPU H3YYEHHH XUMHM B 8 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIIONh30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUHU C IIOJIOKECHHEM 3JIEMEHTOB B I[leproandeckoi
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEMIoBOMY 3¢ dekTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XUMUYECKOW peakinuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  DJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W coOJeil B CBeTe MPEACTaBICHUN 00 AJIEKTPOIUTHUECKOM
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCIIIECTB — METANIOB W HEMETaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTEpHUANIOB), TMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pasioKeHUs, COSIUHEHUsI), pACIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HAa OpPraHu3M YelOoBeKa. BaxkHeimme XJIOpuabl U UX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUyeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HYECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH CpeAbl COEIMHEHHUSIMH Cepbl (KHCIOTHBIE JIOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyroopor a3ora B npupojae. AMMUak, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOlicTBa (0OIlME Kak TMpEeACTaBUTENS Kilacca KHUCIOT U crhenuduyeckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
aoTpornHele Moaupukammu ¢docdopa, uU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapakrtepuctuka 3nemMeHToB IVA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nuecKkue M XUMUYECKHE CBOMICTBA, JCHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJlyueHue U mnpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbpie HMCTOYHUKUA YIIIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTU. BaxkHeilne cTpouTeNnbHbIE MaTepuaibl: KepaMukKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAaKIMi Ha XJIOPUJI-MOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHE C 0Opa3llaMu XJOPUAOB (TajOreHUOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEJCHNE KaUeCTBEHHON PEaKIny Ha CyJbdat-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U H3YYCHUE CBOICTB aMMHuaka, IPOBEJCHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyUYEHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK anmMasza, Tpadura, ¢yiepeHa, O3HAKOMIIEHHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3yYECHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTaiwoB. OU3nyeckue U XUMUYECKUe CBOMCTBA MeTaioB. O0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB /. M. MeHaeneeBa, CTpOCHHME UX aTOMOB, HaXxOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyno3emenbpHblE METAJUIbl MAarHuii M KaJlblMi: IIOJIOKEHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI M CITOCOOBI €€ YyCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckon cucteMe XUMHUYECKUX IIEMEHTOB /.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ o0pa3llaMd METAUIOB U CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, MpOLECCa TOPECHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaOIrOIEHUE W OMUCAHUE MPOLIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, NEPUOAUYHOCTb, HAOIIOECHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aTroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PaAMOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUI 3aps], MPOBOIHUKH,
MOJYIPOBOHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIC3HbIE UCKOTIaeMblIe, TOILIIUBO, BOJIHBIE peCypChl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJIULIMOHHBIMU POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHHS XWMHUYECKOM HAYKH B JKU3HHU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM JEATEIbHOCTH TMpPH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHWE W TIOCTYNIKA CBOMX TOBAPHUILECH C TO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYyJbTYpPhl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyia pa3iIudHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIICHHWE K MpPHUPOJEe KaK HCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MIPU3HAKKA, yCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMHU TOHSATHUSMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXaeHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yiabTar, GopMyIUpoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JMJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONU JEATEIbHOCTH HUH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CylIecTBy  oOcykmaemMol  TeMmbl, (GOpPMYJIHpPOBATH CBOUM  MPEIJIOKCHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO HKCIEPUMEHTa (JabOpaTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33/IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, crnenupuiecKkue JUisi TpeAMEeTHOW obmacth «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUSA, PEAKIUU 3aMENICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOP, MAccoBas JIOJIsl BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHYECKUX PEAKIINM;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPhICE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacmpeeeHue X Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTEMaTHU3alluio, Kiaccu(uKaluio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeIoBaTh  NpaBWJaM  MOJb30BAaHUA  XUMHUYECKOM  MOCylod
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPHULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOW peaKkUuuu, MPEeAeiabHO JOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAs, METAJUIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIUCHIBATh W XapaKTepHU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOJWYECKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezenax MajblX NEPUOIOB M TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITb YPABHEHUS BJEKTPOIUTHUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO JIOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMHU [0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPHUII-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHbIE (LM pPOBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
XuMust — BakHast 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 9 bu6mmoreka [IOK
' MPAKTUYECKOU NEeSATEIbHOCTH https://m.edso00.ru/7f41837c
YeloBeKa
BemecTBa 1 XuMuueckue bubnnoreka IIOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837¢
Hroro 1o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopoz. [lonsitue 6 bubnmnorexka HOK
' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bogopon. Ilonsitue o kucinorax 3 1 bubmuoreka [JOK
' U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka [IOK
' OCHOBaHHSX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bu6muoreka [JOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoOB.

Xumuuyeckasi cBsi3b. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuU



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

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema

bu6nuoreka [IOK

3.1 7
XHUMHYECKUX dj1eMeHToB /I, 1. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XuMuyeckas CBI3b.
3.2 OKUCIUTEILHO- 8 buGnnorexa LIOK
' https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIBHBIC PEAKITUU
bubnnoreka IIOK
Hroro no pasney 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnnorexa LIOK
P p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

Kosun4vecTBo 4acoB JIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Kontpoabusl | IlpakTuueckue p
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
e padoThbl padoThI
pecypcsl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
[loBTOpEeHME U yriaybieHue 3HaHUH bubmorexa HOK
1.1 ey 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/iesioB Kypca 8 kjacca 6
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubmorexa [JOK
1.2 N p 4 https://m.edsoo.ru/7f41a63
peakiuit
6
DNEeKTPOIMTHYECKAs TUCCOLIUAIIHS bubmorexa HOK
1.3 ' 8 1 1 https://m.edsoo.ru/7f41a63
XHWMHMYECKHUE PEAKIIUU B PACTBOPAX 6
Hroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
bu6nmoreka [IOK
OO6m1ast XapaKTeprUCTUKA XUMHIECKUX
2.1 4 1 https://m.edsoo.ru/7f41a63
anemeHToB VIIA-rpymnmsl. ["anorenst 6
OO6m1ast XxapaKTeprUCTUKA XUMHYECKUX bubnmnoreka [JOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COCJIMHECHMA 6
OO6m1ast XxapaKTepruCTUKA XUMHYECKUX bubnmoreka [JOK
2.3 anemMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a63
COCIMHCHUA 6



https://m.edsoo.ru/7f41a636
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OO6m1ast xapakTepruCTUKa XUMHYECKHIX bubnmoreka [JOK
24 anemeHToB |VA-rpynnsl. Yriaepoa u 8 https://m.edsoo.ru/7f41a63
KPEMHHI ¥ UX COCITUMHCHUS 6
Htoro mo pazneny 25
Pa3zgen 3. MeTa/IbI M BX COeIUHEHU S
bubmuorexa [JOK
3.1 OOm1re cBOMCTBAa METAIIIOB 4 https://m.edsoo.ru/7f41a63
6
bubmuorexa [JOK
3.2 Bakneiiie MeTamibl U UX COCTUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro o pasneny 20
Pa3nen 4. Xumus n okpy:kawomasi cpeaa
bu6mmoreka [JOK
41 BemecTBa 1 maTepuaibl B )KU3HU YEIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro o pasneny 3
bu6mmorexa [IOK
PesepBHOoe Bpems 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

8 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxa Kourpoubnbie | IlpakTuyeck
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI ue padboThbl
pecypcsl
IIpeamer xumuu. Ponp XUMHUM B )KU3HU bubnuoreka [IOK
1 1 2.09.202
yenoBeka. Tena u Bemecrsa 02.09.2025 https://m.edsoo.ru/ff0d210c
ITonsTre 0 MeTOZaX MO3HAHUS B bubmuorexa [JOK
2 XUMHUH L 04.09.2025 https://m.edsoo.ru/ff0d227e
[TpakTuueckas padorta Ne 1 «IIpaBuna
3 paboTHI B TaOOPaTOPUU U IPUEMBI 1 09.09.2025 bubnnoreka [JOK
oOpaitieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucteic BemecTBa fl cmecH. CrocoObl 1 11.09.2025 bu6mmoreka [JOK
pa3zeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
. bubnuotexa [JOK
5 «Paznenenune CMeceI/IV (Ha mpumepe 1 16.09.2025 https://m.edsoo.ru/f0d28c8
OYMCTKHU TOBAPEHHOU COJIM)»
bu6mmorekxa [IOK
6 ATOMBI U MOJIEKYJIBI 1 18.09.2025 httos://m.edsoo.ru/fod2a6e
7 XuUMHUYECKHUe AJIEMEHThI. 3HAKH 1 93.09.2025 bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 [IpocTblie U ClIOXKHBIE BEIIECTBA 1 25.09.2025 httos://m.edsoo.ru/fod2a6e
Bbub6mmoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE 1 30.09.2025 https://m.edsoo.ru/Ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.

bubmuorexa [JOK
10 Xumuuaeckas opmyna. BaaeHTHOCT 02.10.2025 https://m.edsoo.ru/ffod2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
1 OTtHOcuTeNbHAs aTOMHAs Macca. 07.10.2025 bubnmoreka [JOK
OTHOcHTENbHASA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO 09.10.2025 bubmuorexa [JOK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
KonunuectBo BemecTra. MoJib. bubmuorexa [JOK
1 14.10.202
3 MougnsipHas macca 0.2025 https://m.edsoo0.ru/ff0d5230
14 DdusznyecKkrue 1 XUMUYECKUE SBICHHUS. 16.10.2025 bubmuorexa [JOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
15 [IpuszHaku u yCHOBHﬂv MIPOTEKaHUs 91.10.2025 bubnuorexa [JOK
XUMUYECKHUX PEaKLUn https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MacChl BEIIECTB. 93.10.2025 bubnuorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Breruncienust KoaudecTBa, MacChl Eub 1OK
nonnoTexa
17 11.202
Bemecnuaa 10 YPaBHCHHSIM XUMUYICCKUX 06 025 https://m.edsoo.ru/f0d5708
peakiui
Kiace a ec €aKIIH]
18 (coe I/IHHqéiI:IﬂHHZ;:(I)ﬁEm: R 11.11.2025 | Puomorexa [OK
8 P : . https://m.edso.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN- Bu6 10K
nonroTexa
19 DHIUKJIOIEIHUCT. O606H§GHI/IG n 13.11.2025 https://m.edsoo.ru/F0d40cA
cHUCTeMaTh3aIus 3HAaHUI
20 Konrponsnas padora Nel mo teme 18.11.2025 bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech razos. Cocras 20.11.2025 Bbub6mmoreka [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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BO3ayXa. KI/ICJ'IOPO,Z[ — JJICMCHT U
IIPOCTOC BEUIECTBO. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMICTBA

bubmuorexa [JOK
22 KHCJIOpo/a (peaKIuy OKUCIICHUS, 25.11.2025 httos://m.edsoo.ru/f0d4614
ropenue). [Torstue 06 okcumax
Crioco0bI mostydeHust KHCI0poa B
23 naboparopun iqn OMBIIHJIerH(iTI/I 27.11.2025 bubmmorexa [JOK
patop p ' o https://m.edsoo.ru/ff0d497a
IIpumeHeHne Kucnopoaa
TennoBoii 3¢ hexkT XuMuIecKoi
24 pEaKUHH, TIOHITUE O 02.12.2025 bubnnoreka [JOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
To o (HedTh, yro €TaH).
25 3arH J;Zieéieq;:; . aHI:);IOIZIOéL?ZFO 04.12.2025 bubmorexa HOK
P yxd, o https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHIS
[Tpaktuueckas padora Ne 3 o Teme Bu6 10K
uOIMoTeKa
26 «[lomyuenue n CO?I/IpaHI/Ie KHCJIOPO/a, 09.12.2025 httos://m.edsoo.ru/ff0d4ae?
U3YYCHUE €T0 CBOWCTBY
B _
97 0J10pOJT — BJIEMEHT U MPOCTOE 11.12.2025 bubnmnoreka [JOK
BemecTBo. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4ddo
28 dusnveckue U XMMUYECKUE CBOMCTBA 16.12.2025 bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [JOK
29 [TonsiTHE O KUCHOTAX U COJAX 18.12.2025 https://m.edsoo.ru/Ffod50d2
30 CriocoObI MoTy4eHus BOJ0OpoOia B 93.12.2025 bubnmoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas padora Ne 4 o teme 95,12 2025 bubnuoreka [IOK

«[Tomyuenue u cobupanue BoJ10poJa,

https://m.edsoo.ru/ff0d4f42
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HN3YUCHHUEC €TO CBOMCTBY

MonsipHblii 00bEM Ta30B. 3aKOH

bu6mmoreka [IOK

2 12.202

3 ABoraapo 30 025 https://m.edsoo.ru/ff0d542e

Brruncnenus o60b€Ma, KonuuecTBa Eu6 1IOK
noIMoTeKa

33 BEIIIeCTBa ra3a 1o ero I/ISBGCTHO.I.VIy 13.01.2026 https://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruncienns 00EMOB Ta30B 10 BuG 10K

noIMoTeKa

34 ypa]'S.HeHI/IIO peakuuu }fa OCHOBE 3aKOHa 15.01.2026 https://m.edsoo.ru/FfOd5708
00BEMHBIX OTHOIIECHUH Ta30B
du3nyecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK

35 20.01.2026
BOJIBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [Tonstie 06 99 01.2026 bubnuorexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHnbie

37 Y HEHACHIIIIEHHBIE PACTBOPEI 27.01.2026 bubmmorexa LHOK

p PBL. R https://m.edsoo.ru/ff0d5b40

MaccoBas o715t BeIIecTBa B pacTBOpe
[TpakTrueckas padota Ne 5 o reme

38 «Hpnrorf)Bneime paCTB?p0B c ) 99.01.2026 bubnuorexa [JOK
onpeaenEéHHON MacCOBOM J101eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA

39 KonTponbnas pabota Ne2 o teme 03.02.2026 bubnnorexa [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342

40 OKcuapl: cOCTaB, KiIacCuUKaIus, 05.02.2026 bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuyenne 1 XuMHUYECKHE CBOMCTBA Eub OK

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 10.02.2026 nomorexa L

OKCHIIOB

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHus: cOCTaB, Kiaccupuxams, 12.02.2026 bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 HonyquHUe U XMMHYECKHE CBOMCTBA 17.02.2026 bubmumoreka [IOK
OCHOBaHUUI https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, knaccuduxarms, 19.02.2026 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TosrydueHne U XUMHUYECKUE CBOKCTBA 24.02.2026 bubmmorexa LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpa,

46 cnocoé(iblj rﬁm )eHI/I}I XHMHI{Z(I:)KHe 26.02.2026 bubmorera [JOK

. yi ’ T https://m.eds00.ru/00ad9474
CBOICTBa
[TpakTuueckast pabota Ne 6. Pemenue

47 DKCIIEPUMEHTAIIBHBIX 3aa4 10 TEME 03.03.2026 bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX https://m.edso00.ru/00ad9b7c
COEIMHEHUIN»

48 I'eneTnyeckas CBA3b MEXKAY IfnaccaMI/I 05.03.2026 bubnnoreka [JOK
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9a50
O00011eHNEe U CHCTEMATU3 AL bu6mmoreka [IOK

4 10.03.202

| 3HAHUHU 0.03.2026 https://m.edso0.ru/00ad9ch2
Kontponbnast pabota Ne3 mo teme Eub 1OK
nOIMoTeKa
" 12.03.202

50 OCHOBHI)IevI:J'IaCCBI HEOPTaHHYECKUX 03.2026 https://m.edsoo.ru/00adge1a
COCTMHEHU N
[TepBbie MOMBITKH KIacCUpUKAITTT

51 XUMHUYECKHX dJIeMeHTOB. [ToHsATHE O 17.03.2026 bubmmorexa [JOK

' R https://m.edsoo.ru/00ad9ffa
TPYIIAxX CXOTHBIX AJIEMEHTOB
[lepronnueckuii 3aKOH U BuG OK
52 [Tepuonnueckas cucTeMa XUMHIECKUX 19.03.2026 nomorexa L

anemenToB 1. Y. MenaeneeBa

https://m.edsoo.ru/00ada52¢
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bu6mmoreka [IOK

53 [Tepuonpl, rpymmbl, TOATPYIIITHI 24.03.2026 httos://m.edsoo.ru/00adas2c
Ctpoenue atomoB. CocTaB aTOMHBIX bubnnoreka HOK
54 26.03.2026
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI04eK Eub 10K
. nonIMoTexa
55 aToMoB 3JieMeHTOB [lepuoanueckoii 07.04.2026 httos://m.edsoo.ru/00adashe
cuctemsl /. 1. MeHaeneeBa
XapakTepucTuKa XUMHYECKOTO
3JIEMEHTA 110 €T0 IIOJI0KEHUIO B bubnuorexa [JOK
56 09.04.2026
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHUS Hayffn I/Ivl'IpaKTI/IKI/I. . N. 14.04.2026 bubnuorexa [JOK
MenneneeB — y4€HBIN, IIENArOT U https://m.edsoo.ru/00ada96e
rpakIaHUH
PesepBHbIit ypok. O6006111€HNE U
58 CI/ICTIe)MaTI/IBZ.]p us 3HaHI/H;l / 16.04.2026 bubmorexa HOK
N ) o https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas paboTa
KonTponsnas padora Ne4 no teme
59 «CtpoeHue aTOMa.vXI/IMI/I‘-IeCKa}I 91.04.2026 bubnnorexka [JOK
cBsi3b» / Beepoccuiickast mpoBepodHast https://m.edso00.ru/00adb486
pabora
50 DJIEKTPOOTPULIATETLHOCTh AaTOMOB 93.04.2026 bubnuorexa [JOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorekxa [IOK
61 HonHnas xumuueckast cBsizb 28.04.2026 httns://m.edsoo.ru/00adac34
62 KoBanenTHas nonsipHas XuMH4eCKast 30.04.2026 bubnuoreka [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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bu6mmoreka [IOK

63 CreneHb OKUCICHUS 1 07.05.2026 httos://m.edsoo.ru/00adac28
64 KoBanenTHas HenmonsipHas XUMHUYECKast 1 05.05.2026 bubnnoreka HOK
CBSI3b https://m.edsoo.ru/00adaab8
OKHUCIHUTENBHO-BOCCTAHOBUTEIbHBIE bubnmoreka [JOK
05 peakiuu L 12.05.2026 https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
66 OKUCIUTENN U BOCCTAHOBUTEIU 1 14.05.2026 https://m.edso0.ru/00adb076
O00011IeHNE U CUCTEMATH3AIUS bu6mmoreka [IOK
o7 3HAHUM L 19.05.2026 https://m.edsoo.ru/ff0d61c6
68 HToroBast KOHTpOJIbHAS paboTa 1 21.05.2026
69 WroroBeiit ypok 1 26.05.2026
OBIIEE KOJIMYECTBO YACOB I10 69

I[TPOTPAMME
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9 KJIACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTposabubie | IlpakTuueck
n/n Bcero U3YYeHUs oOpa3oBaTeJibHbIE
padoThI ue padboThbl
pecypcsl
[Iepnonnueckuit 3aK0H.

1 Ilepronnueckas cucrema 1 02.09 2025 bu6mmoreka [IOK
XUMH4YECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH Bt LOK

. nonnoTeKa

2 CBOWCTB XI/{MI/I‘IGCKI/IX JJIEMEHTOB 1 04.09.2025 https://m.edsoo.ru/00adbebs
MEPBBIX TPEX MEPUOOB
Kn

3 accu(uKanus 1 HOMEHKJIaTypa 1 09.09.2025 bubnuoreka [IOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2
B -

4 Wbl XUMHUYECKON CBSI?I/I U TUIBI 1 11.09.2025 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirydieHne 3HaHUi 1 1 16.09.2025
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

6 Knaccmvbnxaum[ XUMHYECKHUX 1 18.09.2025 bubnuorexa [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU BuG 10K

nonuoTexa

7 Nl 1 23.09.2025
PCAIIIMH. LIOHATHE O TOMOTEHHAIX 1 https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[ToHsiTHE O XUMUYECKOM BuG OK

8 paBHOBecun. DAKTOPHI, BIUSIONINE 1 25.09.2025 nommoreka L{

Ha CKOPOCTh XMMHYECKON peaKInu U

https://m.edsoo.ru/00adc28c
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ITOJIOKCHUEC XUMHNYCCKOI'O
paBHOBECUA

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bubmuorexa [JOK

.09.202
o peakuuu 30.09.2025 https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON Bu6 10K
noIMoTeKa
10 muccormanyu. CHIIbHBIE U cl1a0bIe 02.10.2025 https://m.edsoo.ru/00adcd6s
AIICKTPOJIUTHI
. bubnuorexa [JOK
11 HonHble ypaBHEHMsI peakLuii 07.10.2025 https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIIOT U
OCHOBAaHHMU B CBETE NPEACTABICHUI bubnuorexa [JOK
12 09.10.2025
00 2JIEKTPOIUTUYECKOMN https://m.edsoo.ru/00add5d8
JUCCOLIUAIIUU
XUMHUYECKUE CBOMCTBA COJIEHN B Bu6 10K
UOJINOTEeKA
1 i 14.10.202
3 cperep eHCTaBHerm 00 0.2025 https://m.edso00.ru/00add8b2
AIIEKTPOIUTUYECKON JTUCCOITUAIIUT
. bubnuotexa [JOK
14 IT 16.10.202
ORATHE O THAPOTHSE coTeH 6.10.2025 https://m.edsoo.ru/00add9d4
O00011eHNEe U CHCTEMATU3 AL bu6mmoreka [IOK
15 3HaHHUH 21.10.2025 https://m.edsoo.ru/00addd12
[TpakTnueckast pabora Ne 1. BuG 10K
nOJIHOTEeKA
1 P 23.10.202
6 «PemeHne sKcriepuMEHTATEHBIX 3.10.2025 https://m.edsoo.ru/00addbfa
3aau»
KonTponbnas pabota Ne2 o teme Bu6 110K
nOIMoTeKa
17 . 11.202
«DNIEKTPOIIUTHICCKAS JIUCCOIHAIIHS 06 025 https://m.edsoo.ru/00addeco
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
18 OO0m1as XxapakTepuCcTHKa rajJoreHOB. 11.11.2025 bubnmoreka [JOK

XUMHUYECKUE CBOMCTBA HA PUMEPE

https://m.edsoo.ru/00addfe2



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

XJopa

XnopoBogopoa. ComnsiHast KHCIIOTA,

. bubmmoreka [JOK
19 XUMHUYECKHUE CBOWCTBA, MOTyUYECHUE, 13.11.2025 https://m.edsoo.ru/00ade104
IIPUMEHEHNE
[TpakTuyeckas padora Ne 2 o Teme Bu6 10K
. noIMoTeKa
20 «HonyquH? COJIjIHOI/I KHCJIOTBI, 18.11.2025 https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOUCTB»
Borurcnenus o ypaBHEHUSIM
21 XUMUYECKUX PEaKIUid, €CIIM OJIUH U3 20.11.2025 bubmmorexa [JOK
peardivy, A o https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO61mas xapakTepuCTHKA SJIEMEHTOB 25 11.2025 bubnnoreka [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
93 Haxoxnenue cepsl u eé COCI[I:IHeHI/II‘/’I 97 11.2025 bubnunoreka [JOK
B IIpUpoJe. XUMHUYECKHE CBOUCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, ) 02.12.2025 bubnuotexa [JOK
du3nUeckre U XMMUYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxkcupl cepbl. CepHast KHCIIOTA, Eub 10K
nonuoTexa
25 04.12.2025
(1)14331 CCIHE T XHMIHECIHE https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHHE
XUMUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE ITPOMBILIIEHHOTO CIIocoba
26 MIOJIyYEHUS CEPHOU KUCIIOTBI. 09.12.2025 bubnnoreka [JOK
XHMMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaroIllel cpelibl COEAMHEHUAMHU
cepbl
27 Brruucienue MaccoBoii JOIH BRIXO1a 11.12.2025 Bbub6mmoreka [JOK
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MPOJYKTA PeaKuu

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

OO0m1as XxapakTepucTUKa 3JIEMEHTOB
VA-rpynmnsl. A30T,

bubmuorexa [JOK

28 16.12.2025
pacupoCTpaHeHue B IIPUPOLE, https://m.edsoo.ru/00adeea6
du3nvecKre U XUMHYECKHE CBOWCTBA
AMMHaK, ero pu3nvecKue u Eu6 1IOK

nOIMOTEeKA

2 i 18.12.202

9 XUMHYECKHE CBOMCTBA, IMOy4eHUE U 8 025 httos://m.edsoo.ru/00adf004
IPUMCHCHUE
[TpakTnueckas padorta Ne 3 o reme Bu6 10K
UOIMOTEKA
I1 23.12.202

30 « ovnyquHe aMMHaKa, H3y4eHUe ero 3 025 https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3zortnas KI/ICJIOTE}', e€ pusndeckue u 95 12 2025 bu6mmoreka [IOK
XUMUYECKHE CBOKCTBA https://m.edso00.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATbHBIX Eub 10K

uOIMoTeKa
2 i X 12.202

3 yRoOpenui. Xumiraeckoe . 30 025 https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ochop. Oxcun bocdopa (V) u

33 (1)00(11))0 pHaSI KI/ICHJ'I((I))Ta q)(i)lxlfsn(qeikne " 13.01.2026 bubmmorexa [JOK

p L o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue pocdatos B

34 KauecTBe MI/IHepaJIBHBIvaII06peHI/II7L 15.01.2026 bubnmoreka [JOK
3arpsi3HEHUE IPUPOAHON CPeEbI https://m.edso00.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUe B

35 npupoe, GU3NIECKUE U XUMUIECKHE 20.01.2026 bubmmorexa [JOK

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcuppl yraepoaa, ux pusndeckue u
XUMHYECKHE CBOMCTBA.

bubmuorexa [JOK

36 22.01.2026
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)
N bu6mmoreka [IOK
37 YronbHas KUCIOTa U €€ Coln 27.01.2026 httos://m.eds00.ru/00ae006¢
[TpakTiueckas pabota Ne 4 o reme
38 "IlonyuyeHue yriaekuciaoro rasa. 29.01.2026 bubnuoreka [IOK
KauecTBennas peakuus Ha kKapOoOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHbIe MOHATHS 00 Eub 10K
noInoTeKa
39 03.02.2026
OPTAHITHCCKIX BELIECTBAX KAk O https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
bu6nmoreka [JOK
4 K i .02.202
0 PEMITHH I €10 Coeaumernm 05.02.2026 https://m.edsoo.ru/00ae080a
[Tpaktrueckas padota Ne 5.
41 Pemenune 3Kcnep1:1MeHTanLHHx 3a1a4y 10.02.2026 bubnuoreka [IOK
1o Teme «BakHelne HeMeTauIbl U https://m.eds00.ru/00ae0bf2
WX COCJIMHCHUSDY
KonTponbnas pabota Ne3 o teme Bu6 110K
. nOIMoTeKa
42 «BaxxHeimme HeMeTalIbl U X 12.02.2026 https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas xapakTepuCTHKa
XUMHUYECKHUX DJIEMEHTOB —
43 MeTauIoB. MeTamindeckas CBI3b U 17.02.2026 bu6mmoreka [JOK

MeTaJUTMYecKasi KpUCTATMIecKast
pemérka. @u3nveckre CBOMCTBA
METAJIJIOB

https://m.edsoo.ru/00ael103e
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XUMHAYECKHUE CBOMCTBA METAJIOB.

. bubnmoreka [JOK
44 :‘)J'IGKTpOXI/II\:II/I‘leCKI/II/I pan 19.02.2026 https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaNIOB
O061rme crnocoObl MoTy4eHHs
MetaisioB. CruiaBbl. Beruncienus mo Bu6 LOK
. nOIMOTEeKA
45 YpaBHEHUSM XUMHUYECKUX PEAKIINH, 24.02.2026 https://m.edsoo.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJCPIKHUT
pUMeCcH
bubmuorexa [JOK
46 [TonsiTHE O KOPPO3UU METAJIIOB 26.02.2026 httos://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47 I{emo4HbBIC METAJLIBI 03.03.2026 httos://m.edsoo.ru/00ae14b2
Oxcuipl ¥ THIPOKCHIBI HATPUSL U bubnuoreka [IOK
4 .03.202
8 KaJust 05.03.2026 https://m.edsoo.ru/00ae14b2
49 Hlenoquo3eMeanvHe MEeTaJIJIbI — 10.03.2026 bubmuorexa [JOK
KaJIbIUU U MarHui https://m.edsoo.ru/00ael5e8
N bubmuorexa [JOK
50 BaxkHetimnme coeqMHEHUS KaJIbIIUI 12.03.2026 httos://m.edsoo.ru/00ae 1568
51 O606I£I€HI/IC U CUCTEMaTHU3AIH 17.03.2026
3HAHHI
59 JK&cTKoCTh BOJIBI M CIIOCOOBI €€ 19.03.2026 bu6mmorexa [IOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTiaeckast pabota Ne 6 o Teme BuG 10K
N " nOIHOTEeKA
53 >KCCTKOCTL”BO,Z[BI 1 METOJLI €€ 24.03.2026 https://m.edsoo.ru/00ae1ae8
yCTpaHEeHHUs
. bubnuorexa [JOK
>4 Asmomuinit 26.03.2026 https://m.edsoo.ru/00aelc64
95 AmMdoTepHbIe CBOICTBA OKCHIA U 07.04.2026 bubnmoreka [JOK



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

TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keneso 09.04.2026 https://m.eds00.ru/00ae1d86
57 Oxcuipl, TMAPOKCHU/IBI U COJIU JKeJle3a 14.04.2026 bubmumoreka [IOK
(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 0606LEIeHI/Ie U CHCTEMAaTU3aIIUS 16.04.2026
3HAHHUN
[TpakTuueckast padorta Ne 7.
59 Pewenne 3KCHCpI:IMeHTaJH)HI)IX 3a1a4 21.04.2026 bubnuoreka [IOK
1o TeMe «BaxxHenmume MeTajuibl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS»
Brrurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CJIH OJIUH U3
60 peareHToB /1aH B U30BbITKE WU 93.04.2026 bubnnorexka [JOK
COAEPKUT IpuMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJIH BBIX0OJIa MPOAYKTa
peaxiuu
61 O6o6nuleHHe Y CUCTEMaTHU3aIHs 98.04.2026
3HAHHH
KonTponbnas pabota Ne4 o reme
62 «BaxxHeimme MeTallIbl U UX 30.04.2026
COCTUHEHUS
63 BemtectBa u hiaTepHanLI B 05.05.2026 bu6mmoreka [JOK
IIOBCEIHEBHOU JKU3HHU YETI0BEKA https://m.edso0.ru/00ae3f50
64 XI/IMI/I‘ICCKOCVBaI‘pHL%HeHI/IC 07.05.2026 bubnmoreka [JOK
OKPY’KaroLle cpenbl https://m.edso00.ru/00ae4270
65 Ponp xumun B penieHnu 12 05.2026 bubnuoreka [IOK

HKOJIOTHUECKUX MPOoOIIeM

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



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 Pe3epBHBIIT ypOK. 0606?1eHHe u 1 14.05.2026 bubnmoreka [JOK
CHCTEMATU3alNs 3HAHU N https://m.edso0.ru/00ae0d0a
bubmuorexa [JOK
67 HroroBast kKoHTpoIbHAs paboTa 1 19.05.2026 https://m.edsoo.ru/00adb33c
68 Pe3epBHBIIT ypOK. 0606?1eHHe u 1 91.05.2026 bubnmoreka [JOK
CHCTEMATU3alNs 3HAHU N https://m.edso0.ru/00ad9ch?2
69 WroroBeiit ypok 1 26.05.2026
OBIIEE KOJIMYECTBO YACOB I10 69

[TPO'PAMME



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




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HBIe XUMHNYCCKHUEC ITIOHATHUA»

11

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHUX TIOHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI DJIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE
BEUIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAas), BAJEHTHOCTbD,
OTHOCHUTENIbHAsT aTOMHasi M MOIIGKYJsIpHAs Macca, KOJIUYECTBO
BElIECTBAa, MOJb, MOJSIpHas Macca, MaccoBas J0Ji1 XUMHUYECKOTO
DIIEMEHTa B COEIMHEHUHU, MOJIAPHBIA O0BEM, XMMHMUYECKas peaKius,
KIaCCU(UKALMSA  PEAKIHMA:  PEaKIUu  COCAWHCHUS,  PCaKIHH
pa3joXKeHUs, peaklUuu 3aMelIeHUs, pPeaKkIuu OoOMeHa, 2JK30- U
SHIOTEPMUUYECKHE PEAKINH, TeIJIOBOM 3(deKT peakiuu, pactBop,

MaccCoBas O0Jd BEUICCTBA (HpOI_ICHTHaH KOHHeHTpaHI/Iﬂ) B paCTBOpC

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUU H

MMPUMCHATDH OTU MMOHATHSA ITPU OIMMMCAHUHN BCUICCTB U UX HpeBpaHICHI/IfI

1.3

MCIIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJII COCTaBi€HUsI (hopmyi

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKuHﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COECTUHEHUIX

1.6

KJIaCCU(UIUPOBATh XUMHUYECKHE peakuuu (M0 YHCIy U COCTaBy

YUYacCTBYIOUIMX B peakIMH BEUIECTB, 110 TEII0BOMY 3 dekTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MaCChI

BCIICCTB




1.8

BBIUUCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa Mo (opMyIie

COCAMHCHUS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI [MO3HAaHUs — HAOIIOJIEHUE,
U3MEPEHHE,  MOJCIMPOBAaHUE,  OKCHEPUMEHT  (peajbHbli U

MBICJICHHBII )

ITo Teme: «Bakuelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

PaCKpbIBaTb CMBICJI OCHOBHBIX XHMHYCCKUX TTOHATHH: OKCH I,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

ONpEAEATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coenuHeHul no popMynam

2.3

KJ'IaCCI/I(bI/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHWMHUYECKHE CBOWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPIKIasi OMHCaHUE MpPUMEPAMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBA BENIECTB B 3aBHUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYlIOH W
1abopaTOpPHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMHU IO BBIOJIHEHUIO
na6opaTopHHx XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U C06I/IpaHI/II-O
ra3o00pa3HbIX BENIECTB (BOJOPOAAa M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € ONPENCIIEHHONM MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATH U MPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PAacTBOPOB IIEJOYeld M KUCIOT C TOMOIIBIO

UH/IMKAaTOpPOB (JIaKMycC, (eHOIPTATICHH, METUIOPAHXK U APYTHE)

2.7

MMpOBOANUTDH paC‘léTH 10 YPaBHCHHUIO XUMHYIECKOMN peaknuuu

ITo Teme: «llepmogmueckuit 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHToB J[. M. MennaeneeBa. CtpoeHne aTOMOB.

Xumundeckas cBa3b. OKHUCIUTEILHO-BOCCTAHOBHUTCILHBIC pCaknuuun»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKMX IOHATUH: AIpO aroma,
AIIEKTPOHHBIA CJIOM aToma, aTOMHas oOpOuTadb, paguyc aroma,

XUMHUYCCKasd CBA3b, IIOJIApHAss W HCIOJApHAass KOBAJCHTHAA CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBSA3b, HWOH, KaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUEC 3JICMCHTbBI

3.3

OIKCHIBATh U XapaKTepH30BaTh TaONM4HYIO Gopmy Ilepuommdaeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3IN4aTh MOHITHS «TJIaBHAsS
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIITHEY epuoabl

3.4

packpsiBaTh cMbica [lepuoanueckoro 3akona JI.M. MeHnneneena:
JIEMOHCTPUPOBATh MOHUMAHUE MTEPUOJUYECKON 3aBUCMOCTH CBOMCTB
XMMHUYECKHUX DJJIEMEHTOB OT UX TNoJoXkeHus B Ilepuoamueckoit

CHUCTCMC

3.5

COOTHOCUTH  0003HAu€HHUs, KOTOpble HUMEITCS B  Tabiuue
«Ileppuoguueckass  cucrema  XuUMHYeckux  anementos  JM.
MeneneeBay ¢ 4YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMMHYECKMX DJIEMEHTOB (COCTaB M 3apa] sjapa, oOliee 4uciIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

3.7

ONpEeNeNsATh BUJl XUMHYECKOM CBsi3W (KOBAJIGHTHAass W HWOHHAs) B

HEOPTaHNUYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NpoBePsIeMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.ﬂbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero oﬁpasonaﬂnﬂ

1

ITo Teme: «BemecTBO U XUMUYECKAsT PEAKIIUSD)

1.1

PaCKpheIBATh CMBICII OCHOBHBIX XHMHUUYCCKHX MMOHSTHM: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJIMUTBI, 3JICKTPOJIUTHYCCKAd AUCCOLUAlNA,
PC€aKkiiuki MOHHOI'O O6M€Ha, KaTaJm3aTop, XUMHUYCCKOC PABHOBECHC,
06paTI/IMBIC n H606paTI/IMBIC pcaKknuu,
OKHCIIMTCIBHOBOCCTAHOBHUTCIIBHBIC pCaKknuu, OKHCIINTCIIB,
BOCCTAHOBHUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIINA,

am(poTepHOCTh, XUMHYECKas CBA3b  (KOBaJeHTHas, HOHHAasd,




MeTaHJII/I‘-IGCKa}I), KpucTaJlliIndeCKasa peméTKa, CIlJIaBbl, CKOPOCTb

XUMHYECKOM pC€aKiuu

1.2

HIUIFOCTPUPOBATDL B3dMMOCBA3b OCHOBHBLIX XHMHNYCCKHX MOHATUH U

MMPUMCHATDH 3TU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJISITh yYPAaBHEHUS AJIEKTPOJUTUUYECKON TUCCOLMAIIMN KUCIIOT,
mieyioueld M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 O0OMeHa

1.4

PacCKpbIBaTh CYHIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIbHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKHI/Iﬁ

1.5

MPOBOAMTDH PACUETHI MO YPABHEHUIO XUMUYECKON peaKkIuu

IIo Temam: «Hemeramnsl M uX coeguHEHUS» U «MeTaniabl U HUX

COCAUHCHUA

2.1

XapaKTepU30BaTh (OMUCHIBATE) OOIINE U CIICHU(PHIECKIE XUMHUIECKUE
CBOWMCTBA MPOCTBIX M CIJIOKHBIX BELIECTB, MOJTBEpPXkAas ONMCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3NpPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMH,
BO3MOXHOCTH HPOTCKAHUSA XUMHUUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJiaM TMOJb30BAHUS XUMHUYECKOM TOCYAOH H
71ab0paTOpHBIM O00OpYIOBAaHUEM, a TaKXKe MpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJIHEHUIO
1a060paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHUIO

ra3o00pa3HbIX BEILECTB (aMMMAaKa U YTIIEKHCIIOro ra3a)

2.5

MNpOBOAWUTL PC€aKOWM, MOATBCPKIAAIONINEC Ka4eCTBEHHBIA COCTaB
pa3’MYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHU-,
Opomun, womua, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMHUs 1 OKpy’Karomas cpeiar

3.1

pacKpbIBaTh CMBICII OCHOBHBIX Xxumuueckux mnonHstwil: [IJIK

BCIICCTBA; KOPPO3Ud MECTAJIIIOB




3.2

MPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON JESITEIbHOCTH —
aHaJu3 W CHHTE3, CpaBHCHHE, OOOOIICHUE, CHUCTEeMAaTH3aIUIO,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3eM — I U3y4EHUSA
CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIUW; €CTECTBEHHOHAYYHBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePIKAHUS

1

HepBOHa‘-IaJIbHBIG XUMUYCCKUC ITOHATUA

11

[Ipenmer xumuu. Ponp XMMHM B KU3HM Ye€lOBEKa. XHMHUS B CHCTEME HayK.
Tena m BemecTBa. @U3MYECKHE CBOWCTBA BEMIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTue o METOJaX IIO3HaHUA B XUMUU. Yucteie BCIICCTBA U CMECH. CriocoObl

Pa3aciICHUsA cMmeceit

13

ATOMBEI W© MOJICKYIJIBI. Xumuueckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

a51eMeHTOB. [IpocThie U c10kKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

14

Xumnueckas popmyina. BaneHTHOCTP aTOMOB XMMHUYECKHUX SJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHasg  Macca.
OTtHOcHTENbHAsA MOJIEKYJIIpHAs Macca. MaccoBas 107151 XUMUYECKOr0 2JI€MEHTa

B COCIUMHCHHNU

1.5

KomnuectBo BemectBa. Mousib. MomsipHass Macca. B3auMocBsI3b KOJIMYECTBa,
Macchl M 4YMcia CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacuérsl mo dopmynam

XUMHYECKHUX COSIMHEHUM

1.6

dusnueckue U XMMHUYECKUE SBJICHHS. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XuMUueckue ypaBHeHus. Kiaccupukanus

XUMHUYCCKUX peaKHI/Iﬁ (COC,Z[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCIICHNUA, 06MCH3.)

1.7

XUMUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XUMUYECKO MOCYI0M, C TpaBHIIaMU
paboTtel B Jaboparopur W TpU€MaMH  OOpallleHUs C JIabOpaTOPHBIM
o0opynoBaHuEM, H3y4Ye€HHE M ONucaHhe (QU3NYECKHX CBOMCTB 00pasioB
HEOPTaHWYECKHUX BEIICCTB, HaOmrojeHWe (u3ndeckux (TUIaBIeHUE BOCKa,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKe, KUIIEHWE U KOHJCHCAIUsl BOJbI) U
XUMHYECKUX  (TOpeHHe CBEuYd, [pOKaJMBaHWE MEIHOW  IMPOBOJIOKH,
B3aMMOJICHICTBIE Mella C KHUCJIOTOW) SBIICEHWH, HAONMIOJEHHWE W OMHCAHHE
MPU3HAKOB MPOTECKAaHHWS XHWMHUYCCKUX peakmumid (pasjokeHHe caxapa,
B3aMMOJICHICTBIE CEpHOW KHUCIOTBI C XJOPHIOM Oapusi, pa3loKeHHe

ruapokcuaa meau(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a ¢ PacCTBOPOM




comu meru(ll), m3yuenue crnocoOoB pazencHus cMeceil (C TOMOIIbI0 MarHUTa,
¢GuIbTpOBaHMEe, BBHIIAPUBAHUE, JUCTHIUIIHNSA, Xpomarorpadus), mpoBeIeHUE
OUYHCTKY TTOBAPEHHOW COJIM, HAOIIOICHUE U OTICAHUE PE3YIbTATOB MTPOBEICHUS
OIbITa, WIUTFOCTPHPYIOMIETO 3aKOH COXPaHEHHS MAacChl, CO3JaHUE MOJCICH

MOJIEKYJ (I1apOCTEPKHEBBIX )

Baxwnerime npeicTaBuTeNIn HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech ra3os. CocraB Bo3ayxa. Kucmopon — simeMeHT M MpOCToe
BeniecTBo. HaxoxmeHnue kuciopona B mpupoje, GU3HYECKHEe M XMUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuawl. [Ipumenenue kucimopona. CrocoObl
MOJTyYCHUsI KHUCIIOpOJia B JIA0OpPAaTOpUU W MPOMBINUIEHHOCTH. Kpyrosopor

Kucsopoza B npupoje. O30H — autoTponHas MoAnGHUKaIUs KUCIOpoaa

2.2

TeroBoit 3P PeKT XUMUUECKON peaKIiy, TEPMOXUMUIECKUE YPAaBHEHHSI, K30~
U SHAOTEpPMHUYECKUE peakuuu. ToImBoO: yroyib U MeTaH. 3arpsi3HEHUE BO3AYXa,

yCHJICHHE TApHUKOBOTO 3((PeKTa, pa3pymIeHue 030HOBOTO CIIOS

2.3

Bonopox — anemeHT u mpocroe BeriectBo. HaxoskieHue Bomopojia B HPHPOIE,
¢du3MYecKue W XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI ITONYYCHUS.

Kucnore! u comu

2.4

MoutsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®usnyeckue CcBoWcTBa BOAbl. Boma kak pactBOpuTEnb. PacTBOpBL
HacellienHpie 1 HEHACBILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBass 10711 BelIeCTBA B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBaHus. Ponb pacTBOpoB B MpHpOJie M B KU3HU 4enoBeka. Kpyroropor
BOJBIl B TPHUpPOAE. 3arpsi3HEHHE TMPUPOJIHBIX BOJA. OXpaHa H OYHCTKA

MMPUPOAHBIX BOJ

2.6

Knaccupukanus Heopranmdeckux coenuHeHuid. Oxcuapl. Knaccupuxanus
OKCHJIOB: cojeoOpasyromue (OCHOBHbIE, KHCIOTHbIE, amM{QOTepHbIE) U
HecoseoOpasyrone. HomeHnknatypa oxcunoB. Pusndeckue M XHMHUYECKUE

CBOMCTBA OKCHIIOB. [Tosryuenue okcugoB

2.7

OcHoBanus. Knaccudukanust ocHoOBaHMI: IIENOYM U HEPacTBOPUMBbIE
ocHoBaHus. HomeHkiatypa ocHOBaHUN. PU3NYECKHE U XUMUYECKHE CBOWCTBA

ocHoBaHuil. [lomydyeHne ocHoBaHUI

2.8

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucinor. dusnueckue H
XHUMHUYECKHE CcBOMcTBa KuHcIOT. Pan aktuBHocTH MeTaiuioB H.H. bekerosa.

[Tonyuyenue kucmor




2.9

Comu. Homenknarypa coseil. @U3M4YecKUE M XMMUYECKUE CBOMCTBA COJIEH.

[Tonydenue coneit

2.10

I'enernueckas cBA3b MCXKIY KilaCcCaMU HEOPTaHUYCCKUX COCI[I/IHCHI/Iﬁ

2.11

XUMUYECKUN  DKCIIEPUMEHT: KAa4eCTBEHHOE  OIPENEICHHE  CONCPIKAHMS
KHCJIOpOAa B BO3JyXe, MOJy4yeHHe, cOOMpaHHe, paclo3HAaBaHUE U H3y4YCHUE
CBOWCTB KHCJIOPO/a, HAOII0A€HNEe B3aUMOJCHCTBUS BEIIECTB C KUCIOPOAOM M
yCJIOBUSI BOSHUKHOBEHUS U NPEKpaIlleHUusl TOpeHUs (I0’kapa), 03HAKOMIIEHUE C
o0Opa3llaMud OKCHJOB U OIIMCaHME HUX CBOMCTB, MOJIy4eHHe, coOupaHue,
pacro3HaBaHUE€ U H3Y4YEHHE CBOWCTB BOAOpOJAa (TOpEHHUE), B3aUMOJEHCTBUE
Bogopoaa ¢ okcuaom Meau(ll) (BO3AMOXKHO HCIOB30BaHUE BHACOMATEPHATIOB),
HaOmrofeHne OO0pa3loB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAHUE
0COOEHHOCTEH pacTBOPEHUs BELIECTB C Pa3IM4YHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJICHCTBHE BOABI C MeTallaMd (HAaTpUEM U KaJlbL[MEM)
(BO3MOYKHO HCIOJB30BAaHUE BUJEOMATEPUAIIOB), OIPENEICHUE pPACTBOPOB
KUCIOT M IIeJIouedl C IMOMOUIbI0 HMHIMKATOPOB, HCCIEI0BaHHE OOpa3loB
HEOPraHMYECKUX BEIIECTB pa3JIMYHbIX KJIACCOB, HAOIIOJAEHHE W3MEHEHUS
OKpPAacKM MHJUKAaTOpPOB B pacTBOpax KHCIOT U ILUEJIOYEH, H3y4YeHHE
B3auMozeiicTBus okcuga meau(ll) ¢ pacTBopoM cepHOW KHCIIOTBI, KUCIOT C
METaJUIAMM, PEAKUUN HEUTPAIU3aLHH, I0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJHOIO MeTalla JPYTMM M3 pacTBOpa COJIM, pEUICHHE
SKCIIEPUMEHTAJIBHBIX 3a/1a4y 1o TeMe «BakHeline Kiacchl HEOPraHUYECKUX

COEIUHEHUN)

[Iepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CtpoeHue aToMOB. XUMHYECKas CBSI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PECAKIIUN

3.1

[lepBble TOMBITKM KJIACCU(PHUKALMU XUMUYECKUX 3JleMeHTOB. [loHsATHe o
IpyMNIax CXOJHBIX 3J€MEHTOB (ILETOYHbIE U UIENOYHO3EMENIbHbIE METaJlIbl,
raJIoTeHbl, MHEPTHBbIE Ta3bl). DIEMEHTBI, KOTOpble 00pa3yroT aMdoTepHbIe

OKCHUIBI U TUAPOKCHUJIBI

3.2

[Tepuonnueckuii 3akoH. [lepruonnueckas cucteMa XUMUYECKUX 3iieMeHTOB /.M.
Meneneena. Koporkonepunoanas u JUIMHHOTIEpHOHAS bopMbI
[lepuonnueckot cucrembl xuMuueckux odnemeHtoB J[.M. Menneneesa.
[Iepuonsl m rpynnbl. PU3MYECKUH CMBICI HOPSAIKOBOTO HOMEpPA, HOMEPOB

nepuoaa U rpyuIibl 3JICMCHTA




3.3

Crpoenne atromoB. CocTaB aTOMHBIX saep. M3otomnel. Dnexktponsl. CtpoeHue
UIEKTPOHHBIX 000J704eK aroMoB HepBbIX 20 XMMHMYECKMX 3JIEMEHTOB
IIepnonnueckoit cucremel .M. MenneneeBa. XapakTepUCTHUKAa XUMUYECKOIO

3JIEMEHTa Mo ero nosioxenuto B [lepuoanyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTM M3MEHEHHUs paauyca aTOMOB XHUMHUYECKHX SJIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB MO TCpyINIaM H IEpUOAaM.
3nauenue I[lepmoanueckoro 3akoHa u lleproguyeckoi cUCTEMBI XUMUYECKHUX
3JIEMEHTOB JUISl Pa3BUTHUsS Hayku W npakTuku. .M. MenaeneeB — y4€HbId U

I'paXKaaHUH

3.5

Xumuyeckass cBsa3b. KoBasneHTHass (moJjsipHass ¥ HEMOJSpPHAsg) CBA3b.

SHCKTpOOTpI/IIIaTGJH)HOCTB XUMHYCCKHUX 3JIeMEHTOB. FIoHHAs CBI3b

3.6

Crenenb okucicHusA. OKHUCIMTEIHOBOCCTAHOBUTEIBHBIC pCaKknuu. HpOHCCCI)I

OKHCJICHHS M BOCCTaHOBJICHHA. OKHUCIINTEIN U BOCCTAHOBHUTEIIN

3.7

XUMHYECKUM 9KCIICPUMCHT: H3YYCHUC O6p83LIOB BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aHMOJICHCTBHC rHApoOKCHuaa IMUHKAa C pPacTBOpPaMH KHCIIOT H
menoqeﬁ, MMPOBCACHUC OIBITOB, WIINIHOCTPUPYIOMIUX IMPUMEPBI OKUCIIUTCIIBHO-

BOCCTAaHOBUTENbHBIX peakluil (ropeHue, peakliuu pa3yioKeHNs, COETUHEHMS)

9 KIIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

11

Ilepnoanueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX demMeHToB J[. 1.
MengeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEpPBbIX TPEX MEPHUOJOB, Kalus, KaldblUsi H UX
COCIMHEHUN B COOTBETCTBUU C IOJIOKEHUEM 3JIeMEHTOB B llepuomnueckoi

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHAbl XUMHYECKON CBA3U. THUNBI KpHUCTaNIMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIIA KPUCTAIUINYECKON PEIIETKH
U BHUJa XUMHU4eckoil cs3u. Knaccuukanus u HOMEHKIATypa HEOPraHUIEeCKUX
BElIeCTB (MEXAyHapoAHAs U TpHUBHANbHAs). XMMHUYECKHUE CBOMCTBA BELIECTB,
OTHOCSILMXCA K  PA3IM4YHBIM  KJIACCaM  HEOPraHWYECKUX  COCIUHEHHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccudukanys XuMu4ecKiX peakluid 1Mo pa3inyHbIM IpU3HaKaMm (10 YUCTy U




COCTaBy YYacTBYIOUIMX B pPEaKLIMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, 1o
U3MEHCHHIO CTETICHEH OKHCJICHUS XMMHUYECKHX 3JIEMEHTOB, MO0 OOpaTHMMOCTH,
M0 y4yacTUIO Karajau3aropa). OK30- H  DJHAOTEPMHUYECKHE  PEaKIIHH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHYECKOM peaKuu

1.4

[Tonsite 00 0OpaTUMBIX M HEOOpPATHUMBIX XMMHYECKHX peakuusx. [lonstue o
TOMOTEHHBIX U IeTepOreHHbIX peakiusax. [[oHaTHe 0 XMUMUYEeCKOM PaBHOBECHH.
@DakTophl, BIUAIOIINE HAa CKOPOCTh XUMHUYECKOW peaklUd U TOJOKEHHE

XUMHYCCKOI'0 paBHOBECCHUS

1.5

OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC peaxkuuu, ANEKTPOHHBIN OamaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBlieHHE  YpaBHEHUU
OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C HUCIOJb30BAHHEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust 3IEKTPOIUTUUYECKON TUCCOLMALMU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, annonsl. MexaHu3M JAMCCOLMAIIMK BEIIECTB C PA3JIMUYHBIMU BHUJIAMU
xumMuueckoi cBsa3u. Ctenenb quccouuanui. CUIbHBIE U cIa0ble SJIEKTPOIUTHI.
Peakiiuu nonHoro obmeHa. YciioBUsl MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
MOJIHBIE W COKpalléHHbIE HMOHHBbIE YypaBHEHHUs peakuuil. CBOWCTBa KHUCIOT,
OCHOBaHWH H COJCH B CBETC NPEIACTABICHUNU 00 OSICKTPOIUTHYECKOU

Jucconuanuu. KadgecTBeHHEBIE pCaKluyu Ha HOHBLI. ITonstue o TUApPOJIU3C coJieit

1.7

XVUMUYECKUN SKCIEPUMEHT: O3HAKOMIIGHHE C MOJENISAMU KPHUCTAJUIMYECKUX
pemETOK HEOpraHMYECKUX BEIIECTB — METAUIOB M HEeMeTalioB (rpadura u
anMasa), CIIOKHBIX BeIIeCTB (XJIOpUIa HATpPHsl); UCCIEJOBAHHE 3aBUCHUMOCTH
CKOPOCTH XHMHYECKOM peakluuu OT BO3JEUCTBUS pa3IMuYHbIX (HaKTOPOB;
WCCIIEIOBAaHUE  DIIEKTPONPOBOJHOCTH  PAacCTBOPOB  BEIIECTB,  Mpoliecca
JUCCOLMAITMN  KHCIIOT, MIeJOYed © Cojiell (BO3MOXKHO WCIOJh30BaHUE
BUJICOMATEPHUAIIOB); TPOBEACHHUE OMbBITOB, HUIIOCTPUPYIOIIUX TMPU3HAKH
MPOTEKAHUs PEAKIMii HOHHOTO 0oOMeHa (0Opa3oBaHME OCaJliKa, BBIJICIICHHE ra3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, WUJUTIOCTPUPYIOIINX MPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakUuil (TOpeHHe, PEeaKkIMH pa3joKEHUs, COCTUHEHMUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TOMOMIbIO KAUeCTBEHHBIX PEaKIUit

Ha UOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramier 1 ux COCINMHCHUA

2.1

OO6mass  xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHue u Gu3nuecKrue CBOMCTBA MPOCTHIX

BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TMpUMEpE XJopa




(B3auMOJEHCTBHE C METa/llaMHM, HEMETaJJlaMH, IIeraoYyaMu). XJIOPOBOAOPOI.
ConsiHasg KHUCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHUE, NpuMeHenue. Jleiictue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M 4YeJOBeKa. BaxkHenmme XJIOpUIbl U UX

HaXOXXICHUE B IIPUPOAC

2.2

OO6mas xapaktepuctuka 3jemMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHne u (HU3NIeCKue CBOMCTBA
NPOCTBIX BEHIECTB — KHCIOPOJa M CEepbl. AJUIOTPOITHBIC MOTUPHKAIMN
KHCIIOpo/a U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
du3nveckue W XUMHYECKHE CBOHCTBA. OKCHIBI CEpbl KakK MPEICTaBUTEIH
KHCIIOTHBIX OKcUaOB. CepHas KUCIIOTa, (PU3UYECKHE U XMMHUYECKHUE CBOMCTBA
(o0mme Kak MmpeacTaBUTENs Kilacca KHUCIOT U cnenuduueckue). XUMHUCSCKUE
peaxIyu, JIeKale B OCHOBE MPOMBIIUICHHOTO CIOCO0a IONyYeHUs] CEpHOM
kucinoThl. [Ipumenenue. Coiau CEpHON KHUCIIOTHI, KAaueCTBCHHAs PEaKIUs Ha
cyibdar-uoH. Haxoxmenue cepbl U €€ COCAMHEHUHN B mpupoje. XUMHUYECKOES
3arps3HEHUE OKPYXKAIOMICH Cpellbl COCIMHEHUSMHU Cephbl (KUCIOTHBIC JTOXKIIH,

3arps3HEHUC BO3AyXa U BO,Z[OéMOB), CII0COOBI €70 MMpCaOTBPpalICHHA

2.3

OO6mass xapakrtepuctuka 3i1eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOECHMS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHHUS. A30T, paCIpOCTpaHEHUE B IPUPO/IE,
duznUecKkue U XuMU4ueckre cBorictBa. KpyroBopot azora B mpupojae. AMMHAK,
ero ¢u3MYeCKue U XHMHUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHMSI, UX (U3UYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE.
KauecTtBenHast peakiusi Ha MOHBI aMMOHHS. A30THash KHUCIIOTa, €€ MOJydeHue,
dbusznyeckue W XUMHUYECKHE CBOICTBa (00IIME KaK MpeICTaBUTENsS Kiacca
KHCJIOT U crnenuduueckue). Vcmonp30BaHe HUTPATOB U COJCH aMMOHHS B
KauecTBE MUHEPAIbHBIX yHoOpeHuil. XuMUdeckoe 3arps3HeHHE OKpYXKarollei
Cpenbl COeTMHEHUSIMH a30Ta (KUCIOTHBIC TOXKIH, 3arPsI3HEHHE BO3/1yXa, ITOYBBI

1 BOJ0EMOB)

2.4

®ocdop, amtorponHsie Moaudukauu Gocdopa, puznyeckre U XUMHUYECKHE
cBorictBa. Oxcupn ¢ocdhopa(V) u dochopHas kuciaora, QU3NYECKUE U
XMMHUYECKHE CBOMCTBa, mosyudeHue. Vcnosnb3zoBanue ¢ochaToB B KayecTBe

MUHEPATBHBIX YA0OpEeHU

2.5

O6mass xapakrepuctuka 3y1eMeHTOB |VA-rpynnbl. OcoOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEpHbBIE CTENEHU OKHUCIEHUS. YIVIEpoJ, aUIOTPOIIHBIE
Moau(dUKaMK, paclpocTpaHeHHEe B MpUpoae, (U3HUECKHe U XUMHYECKHE

cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupozae. OKcHuIbl yrieposa,




uxX (u3nYeckue M XUMHUYECKHE CBOMCTBa, NIEHCTBHE Ha JXKUBBIC OPraHU3MBI,
MOJTyYCHUE M MPUMEHEHHE. JKOJIOTUYECKHE TPOOIeMBbl, CB3aHHBIC C OKCHUIIOM
yraepona(lV); rumore3a Tm00anbHOrO TMOTETUICHUS KIIMMAaTa; MapHUKOBBIN
a¢ddext. YronpHas KUCIOTa W €€ CONMHM, MX (U3NYCCKUE H XHUMHYCCKHE
CBOWCTBa, MOJy4YeHHE U TpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHarT-
noHbl. Vcnonp3oBaHue KapOOHATOB B OBITY, MEIUIMHE, POMBIIUICHHOCTH U

CEJILCKOM XO03IUCTBE

2.6

[lepBoHayanbHBIC TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COCAMHEHHSX
yriepona (MeTaH, 3TaH, JTWIEH, AaleTHJICH, STAaHOJ, TIJHIEPUH, YKCyCHas
kucinota). X cocraB W xumuueckoe crpoeHue. lloHsTHEe O OMOIOrHYECKH
BOXHBIX BELIECTBAaX: JMpax, OelkaxX, yriieBoJaXx — M HMX pOJU B HKU3HU
YyenoBeka. MaTepruaibHOE€ E€AMHCTBO OPraHMYECKHMX W HEOPraHMYeCKHX

COE€IMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue ¢ XUMHUYCCKHUE CBOWCTBA, IIOJIYYCHUE U
npumenenue. CoenuHeHus KpemHHs B mpupojae. OOmue mnpeacTtaBieHus o0
okcune kpemuusi(1V) u kpemHueBoit kuciiore. CHIIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH. BakHEHIIIHE CTPOUTEITHHBIC MAaTEPHAIIBI:
KepaMHuKa, CTEKJIO, IIEMEHT, OCeTOH, »ene300eToH. [IpobieMbl Ge3omacHOro

HCIIOJIB30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ KHU3HU

2.8

XVUMUYECKUN SKCIIEPUMEHT: H3Y4YEHHE OOpa3L0B HEOPraHMYECKUX BELIECTB,
CBOICTB COJIIHOM KHUCIJIOTBI; NTPOBEIECHUE KAYECTBEHHBIX PEAKLUI Ha XJIOpUI-
MOHBbl W HaOJIIOJIeHue NPU3HAKOB HUX TMPOTEKaHMS; OMbBITHL, OTpa)Karoliue
¢u3nyeckue 1 XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOYKHO
UCIIOJIb30BAaHUE BHJICOMATEPUANIOB); O3HAKOMIIEHHE C o00Opasuamu XJIOPUAOB
(raloreHUI0B); O3HaKOMJIEHHE C oOpa3lamMu ceppl U €€ COEIUHEHUSIMHU
(BO3MOKHO  MCIIOJIb30BaHME BHJEOMAaTEepHaloB); HAOIMIOJEHHME Mpolecca
oOyrauBaHUsl caxapa IMoJ JIEHCTBUEM KOHIEHTPUPOBAHHON CEPHON KHCIIOTHI;
U3y4yeHHe XMMUYECKHUX CBOMCTB pa30aBlIeHHON CEpHOM KMCIOTHI, MPOBEACHUE
KaueCTBEHHOM peakIuu Ha Ccyab(ar-uoH H HaOMoJeHHe NpuU3HaKa eé€
NPOTEKaHUS; O3HAKOMJIEHHE C (PM3UUYECKUMHU CBOMCTBaMH a30Ta, hocdopa u ux
COeMHEHUN (BO3MOYKHO HCIIOJIb30BAaHME BHJIEOMATEpUANIOB), OOpa3LamMu
a30THBIX U (ocOpHBIX yIOOpEeHUH; MoTydYeHre, coOrpaHue, paclo3HaBaHUe U
U3Yy4YEeHHUE CBOICTB aMMMaka; MpPOBEICHHE KaueCTBEHHBIX DEaKIHil Ha HOH
aMMOHUST u  (ochaT-uOH UM U3yYEHHE TPU3HAKOB HX MPOTEKaHMUS,

B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C Me/IbIO (BO3MOKHO




UCIIOJIb30BaHUE BUJEOMATEPHUATIOB); M3YyYEHUE MOJENEH KpUCTaNINYECKUX
pewéTok anmasa, rpadura, ¢yulepeHa; O03HAKOMIIEHHE C IPOLIECCOM
aJcopOIMK PacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIIEM U yCTPOHCTBOM
IIPOTHBOIa3a; MOJy4YeHUe, cOOMpaHHEe, PACHO3HABaHME U M3Y4YEHUE CBOMCTB
YIJIEKHCIIOTO Ta3a; IPOBEIACHHWE KAayeCTBEHHBIX pPEaKIMid Ha KapOoHAT- H
CHWJIMKAaT-HOHbl W M3yYEHUE IPU3HAKOB MX IPOTCKAHUS; O3HAKOMIICHUE C
IIPONYKIMEH CHJIMKATHOM IPOMBILIUICHHOCTH; PEIICHHUE 3KCIIEPUMEHTaIbHBIX

3aJ1a4 110 TeMe «BaKHeHlIe HeEMeTaUIbI U UX COEIUHEHUSI»

MeTauisl ¥ BX COCIUHECHUA

3.1

OO0wrast XapakTepuUCTUKAa XMMUYECKUX JIEMEHTOB — METAJIOB HA OCHOBAaHUM MX
nosnoxenuss B Ilepuonnueckoin cucreme XuMHYeckux dnemeHToB J[.M.
MenneneeBa u crpoenust atoMoB. CTpoeHue MeTauioB. Metauueckas CBA3b U
METAJJIMYECKass ~ KpUCTaJNIM4ecKass pemérka. OJIEeKTPOXUMHUYECKHH  psij

HaHpH)KeHI/Iﬁ MCTalJIOB

3.2

Ouznyeckue U XUMUYECKUE CBOICTBa MeTauioB. O0Iue crocoObl MOIy4eHUs
MeTauioB. [loHsITHE O KOPPO3UU METAILJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, 4YyTyH, TIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[llenounsle MeTasuibl: MoyoxeHue B llepumonuyeckoil cucTeMe XMMHYECKUX
aneMmeHToB J[.MI. MeHzeneeBa; CTpOEHHE MX aTOMOB; HaX0)KJIEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kainus). OKcuasl 1
TUAPOKCUABI HaTpusd M Kauud. [IpuMeHeHHe IIEeNoYHBIX METAUIOB M HX

COeTMHEHNN

3.4

[llenoyno3eMenbHbIE  METaIbl MarHuii W KaJdblMi: TOJIOKEHHUE B
Ilepnoauueckoit cucreme xuMuueckux aneMeHToB .M. Menneneesa; crpoeHue
MX aTOMOB; HaxoOXJIeHWE B mnpupoge. PuU3MYECKHe U XUMHUYECKUE CBOMCTBA
MarHusi ¥ Kajnplus. Baxuelmme coeAuHEHUs Kaublus (OKCHUI, TUAPOKCH]I,

conn). KEcTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUs

3.5

AmomuHuii: monoxkenue B Ilepuogudeckoll CHCTEME XWMHUYECKHX DJIEMEHTOB
J.W. Menzaeneesa; CTpoeHHE aToMa; HaxoXAeHUE B mnpupoae. Pusnueckue u
XUMHYECKHUE CBOMCTBA ATFOMUHMSI. AM(OTEPHBIE CBOMCTBA OKCHA U THIPOKCHUIA

AJIFOMUHHA

3.6

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMudeckux 3neMeHToB J[.1.
MeHnpeneeBa; CTpOEHUE aTOMa; HAXOXIEHWE B mnpupoje. Duzndeckue u

XUMHUYECKHe CBOWCTBa keneza. Okcunpl, ruapokcuanl u comu sxenesa(ll) u




xene3a(lll), ux cocras, cBoOlCTBA U MOTyYeHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHUE ¢ 00pa3laMHu METaNIOB U CILIABOB,
uX (PU3MYECKUMHU CBOWCTBAMH; HM3yUEHHE PE3YJbTaTOB KOPPO3HHU METAJIOB
(BO3MOKHO HCIOJIb30BAHUE BHJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL  OKCHJa Kalblusi W HaTpus C BOAOH (BO3MOXKHO
MCIIOJIb30BAaHUE BUJIEOMATEPUATIOB); HMCCIIEIOBAHUE CBOMCTB XKECTKOW BOJBI;
mpolecca TOpeHusi JKejle3a B KHCIOpoAe (BO3MOXKHO — HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB); TPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIIMI HAa MOHBI
(Maraus, Kamblus, agromuHus, nuaka, skenesa(ll) um oxenesa(lll), memm(lIl);
HaOJIOZICHUE U ONMHUCAHUE MPOILIECCOB OKPAIIMBAHUS TJIAMEHU MOHAMU HATPHS,
Kamusi W Kaubluusg ~ (BO3MOXKHO  HCIIOJIb30BAHHWE  BUIEOMATEPUAJIOB);
ucciieJoBaHre aM(OTEPHBIX CBOWCTB THIPOKCHIA AIIOMHHHS W THAPOKCHUIA
LIMHKA; PEIICHHE SKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMe «BaxHeilne MeTamisl U

HnX COCAUHCHUA»

XHUMHA U OKpYXKarolas cpena

4.1

HoBeie marepuanbsl u TexHonoruu. BeumiectBa U maTepuanbl B MMOBCEAHEBHOM
J)KU3HU 4YesioBeKa. XUMHUs U 370poBbe. be3onacHoe ucnoabp30BaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObITy. IlepBas momomp Ipu XUMHYECKHUX OXKOTax U

OTpPaBJICHHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TIPDaMOTHOCTH.  XMMHYECKOE  3arpsA3HEHHE
okpyxatomierd cpensl [1/IK. Ponp XuMuun B perieHHH 5KOJIOTMYECKUX MPOOIeM.
[TpupoaHble HCTOYHMKM YIJIEBOJOPOJIOB (yrojb, HPUPOIHBIN ra3, HEQTb),

MPOJIYKTHI X MepepabOTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3

XUMHYECKUH 3KCIEPUMEHT: U3yuyeHue o0pa3loB MaTepHalioB (CTEKJIO, CIIIaBbI

MCTAJIJIOB, TOJIUMEPHBIC MaTepI/IaJ'IBI)




IMPOBEPAEMBIE HA OI'D 10O XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TpeOOBaAHMA K NPeAMETHBIM pe3yJbTaTaM
0a30BOro ypOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

1

IIpencraBnenue:

11

O TIO3HABAEMOCTH SIBICHWW TNPUPOJAbI, MOHUMAaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOMIeH KyJabTYpbhl W MPAKTHYECKOU
NEeSITEeIbHOCTH YEJIOBEKAa B YCIOBUSAX COBPEMEHHOIo OOILECTBa;

IIOHUMAaHHEC MECTa XUMHUH CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJAaX IIO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbBHBIX U
TCOPCTUUCCKUX MCTOHAAX HCCICAOBAHUSA BCIICCTB U HU3YUYCHUSA
XUMHNYCCKUX peaKHI/Iﬁ; YMCHUC HCIIOJIB30BaTh MOACIN JUIA

00BsACHEHUS CTPOCHUA ATOMOB U MOJICKYJI

1.3

0 cdepax mpodeCCHOHATBHON ACSITEILHOCTH, CBI3aHHBIX C XUMHCH 1
COBPEMCHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTH)KEHHSIX
XMMHYECKOH HAyKH, YTO IIO3BOJUT OOYYArOIIMMCS paccMaTpHBaTh
XUMHUIO KaK cpepy cBoelt Oyayuiei npopeccuoHanbHON AESITETbHOCTU
U cIenaTb OCO3HAHHBIN BBIOOP XMMHHU Kak MPOQHIEHOTO TpenMera

MIpU TIEPEXO0/Ie Ha YPOBEHB CPEIHETO O0IIeT0 00pa30BaHMs

Bnagenue cucreMoM XHMHUYECKHX 3HAHUH H YMCHHC IIPUMCHSATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIKOYACT:

2.1

BamHeﬁume XUMHUYCCKUEC IIOHSTUS. XI/IMI/I‘-IGCKI/Iﬁ JJICMEHT, aToOM,
MOJIEKYJIa, BEIIECTBO, IMPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAs U
HCOI[HOPOI[HEUI CMECh, OTHOCUTCIIbHBIC aTOMHas1 H MOJ'ICKYJISIpHaﬂ
MaccChl, KOJMYECTBO BEILECTBA, MOJIb, MOJIIpHAsi Macca, MOJISIPHBIN
00BEM, OKCHJI, KHCIIOTa, OCHOBaHHWE, COJb (CpemaHss), XUMHUYECKas
peakuusi, peaklMU COEIWHEHUs, PpEaKUUU PA3JIO0KEHUS, PEAKIUU
3aMeIICHHUs, peakiuiu OOMeHa, TerUIoBoM 3¢ (deKT peakiuu, 3K30- U
SHHOTepMI/I‘IeCKI/Ie peaKI_[I/II/I, paCTBOP, MaccoBasl O0JII XHUMHYCCKOI'O

QJICMCHTA B COCIMHCHUH, MAaCCOBAas NOJIA U NPOLCHTHAA KOHIICHTPALIUA




BEIIECTBA B PACTBOPE, PO aTOMA, HIIEKTPOHHBIN CIOM aTOMa, aTOMHas
opbutanp, paadyc aromMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasl CBSI3b, DJIEKTPOOTPHUIATEILHOCTD, IOJIIPHAs U HETOJsIpHAs
KOBAJIEHTHAasi  CBsI3b, HMOHHAas  CBsI3b, METAJUIMYECKas  CBSI3b,
KpUCTAINTMYeCKass peméTka (aToMHas, WOHHAs, MeTaJUTM4ecKas,
MOJIEKYJISIpHAs), UOH, KaTHOH, aHMOH, SJIEKTPOJIUT U HEDJICKTPOIIUT,
ANEKTPOIUTUYECKAs  JTUCCOIMAINS, pPEaKIUd HWOHHOTrO OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUHU,  OKHUCIUTEIb U
BOCCTAHOBUTENIb, OKHCIIEHHE U  BOCCTAHOBJICHHE, AIJIEKTPOJIH3,
XUMHYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTHMbIC pEaKIUH,
CKOpPOCTh XMMHYECKOW peakuuu, Karanuzatop, I[IJIK, koppo3us

MCETaJIJI0B, CIIJIaBbI

2.2

OCHOBOITOJIAraroOlMe€ 3aKOHbl XHUMHUHU: 3aKOH COXPAaHEHHS MacChl,
nepuoguueckuii 3akoH J[.MI. MenpaeneeBa, 3aKOH TOCTOSHCTBA

COCTaBa, 3aKOH ABOTapO

2.3

TCOpUU XUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHU:A, TCOPUA

3JICKTpOHHTH‘I€CKOfI Jucconmruanumn

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILICH :

3.1

YMEHUE MPAaBIJILHO UCTIOIB30BaTh H3yYCHHBIE BEIIECTBA U MaTEPHAIIBI
(B TOM uyHcle MMHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
MPOAYKTHl TIepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yras, mpupoAHoro rasa, HeTH) B OBITY, CEIBCKOM XO3sHCTBE, Ha
MPOU3BOJICTBE M TIOHMMAaHHWE 3HAYEHUS JKUPOB, OCIKOB, YTICBOIOB
JUIs OpTaHH3Ma YeJIOBEeKa; YMEHHUE IPOrHO3UPOBATh BIUSHHUE BELIECTB

U XUMHUYCCKUX IMPOHECCOB HAa OPraHU3M 4YCJIOBCKa W OKPYXKAIOUIYIO

MPUPOJIHYIO Cpeny

3.2

YMCHHUEC UHTCIPUPOBATH XHUMUYCCKHUEC 3HAHUA CO 3HAHUAMH OPYTUX

Y4eOHBIX TIPEIMETOB

3.3

HaJM4yue OMbITa paboThl C Pa3IMYHBIMH MCTOUYHHKAMU HH(OpMaLUu
0 XMMMH (HaydyHas M HAY4YHO-TIONYJIApHAs JUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHUBHO OLCHUBATH I/IH(i)OpMaHI/II-O 0 Bf€HOIECTBAX, HX
MIpEeBpalICHUAX n MPAKTUICCKOM MPUMCHCHUHA u YMCHUC

WCIIOJIb30BAaTh €€ JJIs pellieHus yueOHO-TI03HaBaTeIbHBIX 3a4a4




BnaneHHe OCHOBaMH MOHSITHUMHOTO arrmapara U CHMBOJHMYCCKOI'O

SA3bIKa XMMHUHN OJIs1 COCTABJICHUS (bOpMy.]'I HCOPraHMYCCKUX BEIICCTB,

) YpPaBHEHUHM  XMMHMYECKMX  PEaKUMW; OCHOBAMM  XUMHUYECKOU
nomeHnkiatypsl (IUPAC u TpuBHanbHOI)
YMeHue oOBSACHATH CBS3b MMOJIOKEHUs 31eMeHTa B I[lepuoanueckoit
CUCTEeME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sAapa, oOIee Yucio
ANIEKTPOHOB), PACHpPENICICHUEM DJIIEKTPOHOB TIO DHEPreTHYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPUOIOB, KAJTUS U KAJIbLIHS
[IpencraBnenre 0  MEPUOAMYECKONW  3aBUCUMOCTH  CBOWCTB
XUMHYECKHX JJIEMEHTOB (paguyc aroma, 3JEeKTPOOTPULIATEITHBHOCTE),

6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TMOJOXKEHUS JJIEMEHTOB B
[lepmonanueckoit cucreme (B MajblX TMEpPUOJAX H  TJIABHBIX
MOATPYIIAax) 1 3JEKTPOHHOTO CTPOCHUS aTOMa

7 YmMmenue knaccuuiIupoBarh:

7.1 XUMHUYECKUE IICMEHTBI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMUYECKHUE PEAKIIHH

8 YMeHue onpenensiTh:

8.1 BaJICHTHOCTh U CTEMEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsi

' MoHa

8. BHJT XUMHYECKOW CBSI3M W THUIN KPUCTALIUYECKOH CTPYKTYpHI B

' COETMHEHUSIX

8.3 XapakTep cpebl B BOAHBIX PacTBOpax BelIecTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepus3oBarh (pU3nUecKkre U XMMUYECKHUEe CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOJ, TpaduT, amMmas,

9.1 KpeMHHH, a3or, ¢ocdop, cepa, XJIOp, HATPUH, Kaaui, MarHHM,
KaJIbIIUH, ATFOMUHHM, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCI€ HMX BOJHBIX pacTBOpPoB (Boja,

9.2 aMMHaK, XJOPOBOJOPOJI, CEPOBOJOPOJ, OKCHIBI W THIAPOKCHIBI

metaioB |-IlA rpynn, amomunus, menu (I1), nunka, xeneza (Il u

[11), oxkcuas! yraepoaa (Il u 1V), kpemuus (1V), azota u dpocdopa (11l




u V), cepsl (IV u VI), cepuucrasa, cepHasi, a3orucras, a3o0THas,

dbocdopHas, yrojipHas, KpeMHHEBAsI KHCJIOTA U UX COJIH)

IIPpOrHO3UpPOBATh n XapaKTEepUu3oBaTh CBOMCTBaA BCIICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUSA, NPUMCHCHHUC BCUICCTB B

93 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUSI XUMHUYECKUX
MIPEBPALICHUH B PA3TUYHBIX YCIOBUSIX
10 YMeHue COCTaBIsATh MOJICKYJISIPHBIC M HOHHBIC YPABHCHUS PEaKIIUid, B
TOM YHCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCITUTETFHO-BOCCTAHOBUTEIbHBIX PEaKITHi
10.3 WUTIOCTPUPYIOIINX XHUMHUYECKHE CBOICTBAa M3YyYEHHBIX KJIACCOB
' (TpyI) HEOPraHU4YECKUX BELIECTB
10.4 MTOATBEPIKIAIONIUX TEHETHYECKYIO B3AUMOCBSI3b MKy HUMHU
11 YMeHUe BEIYUCISTh (IPOBOJUTH PACUEThI):
111 OTHOCHUTCIIHYI0 MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOT0 JIEMEHTA B COSMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHUSM XHUMHUYECKHX PEAKIUNd W HaXOJUTh KOJIUYECTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIIH MPOTYKTOB PEaKIInn
12 Bnanenue (3Hanue 0CHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOTO  TO3HaHusA  (HaOIOJeHue,
191 M3MEpEeHHe, SKCIIEPUMEHT, MOICTUPOBAHNE) MPU U3YUYCHUHU BEUIECTB U
' XUMHUYECKHX SIBJICHUH; yMeHUe CcHOpMyIHpoBaTh MpodiIeMy U
MPENTIOKUTh MYTH €€ PEIICHUS
199 Oe3omacHOil pabOThl C XMMHYECKMMH BEIIECTBAMH, XUMHYECKON
' MOCYJI0¥ ¥ JIa0OPaTOPHBIM 000PYIOBAHHEM
npaBuiiaMu 0€301acHOTO 00paIeHus ¢ BENECTBAMH, UCTIOJIb3yEeMbIMU
B TIOBCETHEBHOM KM3HU, TIPABUIIAMU MOBEJACHUS B LIESIX cOepekeHuUs
123 310pOBbSl M OKPYXKAIOIIEW MNPUPOAHON Cpelbl; MOHMMAaHHE Bpena

(omacHOCTH) BO3JCHCTBHSI Ha >KUBBIE OPTaHU3MBI OMPEACTEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIICHHS W TPEIOTBPAIICHHUS UX BPEIHOTO

BO3JENCTBUSI




13

Hanmuumne MPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUSA U OCYIICCTBJICHUSA

CICAYIOMIUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

HU3Yy4YCHUE U OIIMCAaHUC (1)I/I3I/ILICCKI/IX CBOMCTB B€IICCTB, O3HAKOMJICHHUEC
C (bl/I3I/IHGCKI/IMI/I u XUMHUYCCKUMU SABJICHUAMMU, OIIBITHI,

HUIUTIOCTPUPYIOIUE IPHU3HAKU ITPOTCKAHUA XUMHUYCCKHUX peaKuHﬁ

13.2

HU3YUCHUC cIoco0oB pasaciICHUs cMmeceit

13.3

IIOJIYUYCHHE KUCIOpoaa M H3YUYCHUC €TI0 CBOﬁCTB; IIOJIYYCHHE
BOAOPOJa U U3YUCHHUC €TO CBOﬁCTB; IMOJIYUYCHHUC YIJICKHUCJIIOIO ra3a u

HU3Y4YCHHUEC €TO CBOﬁCTB; IMOJIY4CHHUEC aMMHAaKa U U3YUCHHUEC €TO CBOMCTB

13.4

MPUTOTOBJIEHUE PAcCTBOPOB C OMNpeNelIEHHOM MaccoBOil josei

PacTBOPEHHOTO BEILIECTBA

135

MIPUMEHEHNE VHIUKATOPOB (;rakmyca, METHIJIOpAHkKa u
¢denondranenna) A ONpeAeNeHUs XapakTepa Cpelbl B pacTBOpax

KHCJIOT U IEJI0OYEN

13.6

HCCIENOBAaHNE W OIMCAHHE CBOMCTB HCOPraHM4CCKUX  BCIICCTB
Pa3/IMYHBIX KJIACCOB; U3YUCHUC B3aMMO/JICHCTBUS KHUCIIOT C MeTajaljlaMu,
OKCHJaMU MCTaJJIOB, PaCTBOPUMBIMHA n HEPACTBOPHUMbIMHU
OCHOBAHHAMH, COJEIMH; TIOJYUYCHUC HCEPACTBOPUMBIX OCHOBaHHfI;
BBITCCHCHHMEC OJHOro McETajljla JApyruMm U3  pacTBOpa COJIH,
HUCCICIOBAHUC aM(l)OTepHBIX CBOICTB TUAPOKCUIAOB QAJIMOMHUHUA U

IAHKA

13.7

PEIICHUEC SKCICPUMCHTAJIIBHBIX 3a1a4 110 TEMaM: «OCHOBHEBIE KJIACCHI
HCOPTraHNYCCKUX COCHHHGHHﬁ)); <<3J'ICKTpOJ'II/ITI/I‘-IeCKaH
JUCCOIH AU, «BaxHelmue HEMETaAUIBI U HX COCAUHCHUA,

«BakHelIe MeTajabl U UX COCIUHEHU

13.8

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOUINE  MPHU3HAKU
MPOTEKAHUS PEaKIuii MOHHOTrO OOMEHa; KaueCTBEHHBIC PEaKkluu Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpPAaX HOHBI: XJIOpUI-, OpOMHI-,
vonua-, cyiaedar-, docdar-, KapOOHAT-, CHUIUKAT-aHUOHHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusl, KajabIlUs, ATFOMIHHS,

xkenes3a (2+) u xenesa (3+), menu (2+), muHKA

14

VYmMmenue:

141

MPECTaBIATh pe3yabTaThl dAKCIEpUMEHTa B (oOpMe BBIBOJOB,

JA0Ka3aTcCIbCTB, Fpa(I)I/IKOB n Ta6J'II/II_I U BBEIBJIATE SMIIMPHUYCCKUC




3aKOHOMEPHOCTH

14.2

YCTAaHABJIMBATb CBA3U MCIKIY PCAJIbLHO Ha6HIOIIaeMBIMI/I XUMHUYCCKUMU
SABJICHUAMM U IIPOLECCAMH, IIPOUCXOOAINIUMHA B MaKpO- 1 MUKPOMHPE,

OOBSICHSTH IPUINHBI MHOTOOOPa3Hsl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

HCpBOHa‘IaJIBHBIC XHUMHUYCCKUEC ITOHATHUA

1.1

YucTeie BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTBH. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTHe " CJIOXKHBIC BEIICCTBA.

1.3

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX JIeMEHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNU

1.5

KomnyectBo BemectBa. Moab. MomspHas Macca. MosisipHbIii 00BEM Ta3o0B.

BzanMocss13n KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHHUIL BECIICCTBA

1.6

duznyeckrie U XUMHUUYECKHE SBICHUS. XUMHUYECKas pcakuusa nu eé IIPpU3HAKH.

3aKoH COXpaHCHHA MACChI BEHICCTB. XUMHYECKHE YpaBHCHUA

HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH H HepnonnquKaﬂ CHUCTCMa XHMHNYCCKHUX JJICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuonnueckuii 3akoH. Ilepuognyeckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUl CMBICI TOPAIKOBOTO HOMEPA,

HOMCPOB II€pHOJa U I'pYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX saep. M3oromel. DnexktpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aTOMOB TEpBBIX 20 XHUMHUYECKHUX DJIIEMEHTOB

ITepuoanueckoit cucremsl [[.11. Menneneesa

2.3

3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kalus, Kamblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METaUIMYECKUX W HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIEMEHTOB B Ilepumomuyeckoil cucreme u

CTPOCHUCM UX aTOMOB

Crpoenue BemecTBa

3.1

XyUMHUYECKas CBSI3b. KoBanenThas (HOHHpHaH n HCHOJ’IHpHaSI) CBA3b.

BHGKTPOOTPI/IHaTeHBHOCTI) XHUMHUYCCKUX OJICMCHTOB. Wonnas CBA3b.




Merannnueckas cBSI3b

3.2

Tunel KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, MeETajlInyecKas),
3aBHCHUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKH W BUAA

XAMHUYECKON CBA3U

Baxueimme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel U ux

COCAMHECHUS. MeTtamisl 1 uX COCAUMHECHUA

4.1

Knaccugukanuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
Hecosieo0pa3yronie; OCHOBaHMW (IIENOYM W HEPACTBOPHUMBIC OCHOBAHHS);
KACIOT  (KHCIOpOACOAepKale ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

4.2

duznyeckne W XMMHYSCKHE CBOMCTBA IMPOCTBIX  BCHICCTB-HEMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

dusznueckue W XHMUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJJIOB: JINTUA,
HaTpu:A, Kajlusd, Marovugd W KaJlblHs, aJIFOMUHHA, XKCJIC34d. BHCKTpOXHMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

4.4

dusznyeckrue U XMMHYCCKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOA0OpOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

dusnuecKkue W XMMHUYECKHE CBOMCTBA OKCHIOB HemeramioB: cepel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenne

OKCHJOB HEMECTAJIJIOB

4.6

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 11). TTonyueHne OKCHIOB METAIIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX TUJIPOKCUIOB (Ha MPHUMEPE
TUAPOKCUIOB  QIIOMUHUA, JKene3a, MuHKa). [loayuyeHue OCHOBaHMM U

aM(OTEpPHBIX THIPOKCHUJIOB

4.8

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOJOPOAHOM,
CEpHHUCTOM, cepHOU, a30THOU, (ochopHOM, KpeMHUEBOH, yrombHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHONW CEPHOMW M a30THOM KHCIIOT.

HonyquHe KHUCIIOT

4.9

OO6ume xuMuYeckre cBoiicTBa cpeHux coneil. [lomyuenue comneit

4.10

HonyquHe, C06I/IpaHI/IC, pacio3HaBaHue BOJOpOA4d, KHUCIOpOJAd, aMMHaAKa,

YTIIEKHCIIOTO Ta3a B 1JabopaTopuu
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CHOCOOBI OJTYYSHUS METAIIIOB

4.12

I'eneTnueckas CBI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCZ[I/IHGHI/Ifl

XUMUYECKUE PEAKIIUU

5.1

Knaccugukanuss XMMHUUECKUX PEaKLUi 10 pa3IMyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B pPEAaKLUMU BELIECTB, IO TeIIoBoMy 3¢ dekry, 1o

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

5.2

TennoBoil 3 heKT XMMHYECKON peakiui, TePMOXUMHUYECKHE YpaBHEHUs. DK30-

N DOHAOTCPMHUYCCKUEC PCAKIIUH. TepMOXI/IMI/I‘l€CKI/I€ YpaBHCHUA

5.3

OKUCIUTEIBHOBOCCTAHOBUTEbHbIE peakuu. OKHUCIUTENN U BOCCTAHOBMUTEIH.
[Ipoueccbl  OKMCIEHHSI W BOCCTaHOBJICHMS.  OJEKTPOHHBIM  OanaHC

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pC€aKnunu

5.4

Teopnﬂ SHeKTpOHI/ITH‘leCKOﬁ Juccouuanuu. KaTI/IOHBI, AHHUOHBI. BJ'ICKTpOJ'II/ITbI u

HEBJICKTPOJIUTHI. CuJibHbBIC U cIa0kIe SJICKTPOJINTEI. Crernenb JUCcCcoranumn

5.5

Peakiiuu monHoro obmeHa. YcClIOBHS MPOTEKaHMUs pPEaKlUid MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_[éHHBIe HOHHBIC YPABHCHUA peaKI_II/Iﬁ

XuMus u OKpYyKaromasa cpeaa

6.1

Bemecrsa M Marepuansl B IIOBCEAHEBHOM JKM3HU uelnoBeka. besomacHoe
UCTIOJI30BaHUE BEUIECTB M XUMHUYECKUX pEaKIuil B Jadopatopuud u OBITY.

HepBaﬁ NmoMoub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyKaromed cpefapl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
pelIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHEe NapHUKOBOTO dddekTa,

pa3pymi€eHue 030HOBOT'O CJI0s

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaeposra, KpeMHHUSI U UX COEITMHEHUN B
OBITY, MEIWIIMHE, TPOMBIIUIEHHOCTH W CEeNbCKOM Xo3siicTBe. llpumeneHune
METaJUIOB M CIUIAaBOB (CTallb, YYT'YH, TIOPATIOMUHMNA, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH UX coeAnHeHuH. [IoHATHE 0 KOPPO3MH METAJUIOB, OCHOBHEIC

CITIOCOOBI 3alUTHI X OT KOPPO3UU

6.4

[TpupoaHble HCTOUYHUKHM YIJIEBOJOPOJIOB (Yroyib, HPUPOJHBIN Ta3, HEPTH),

MIPOJIYKTHI UX mepepaboTku (OEH3MH), UX POJIh B OBITY U MPOMBIIIJIECHHOCTH

6.5

HepBOHaanBHBIe MOHATHS 00 OPraHnv4CCKrUX BEHICCTBAX KaK O COCAMHCHUAX
yriepoaa (MCTaH, 9TaH, 9THUJICH, AllCTUJICH, 3TaHOJI, TJIMIICPUH, YKCYCHAA KI/ICHOTa).

IToHATHE 0 OMOIOTMYSCKH BasKHBIX BCHICCTBAX: KHpaxX, 6em<ax, Yrji€Boaax — U Uux




PO B )KU3HU YCIIOBCKA

7 Pacuérnr:
7.1 1o (opmyiaaM XUMHYECKHX COSAMHEHHM
7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOIO BEIIECTBA B PACTBOPE
7.3 10 XMMUYECKUM ypaBHEHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kmacc/ ['abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKIIMOHEPHOE 0OIIECTBO
«M3narenscTBO «IIpocBenieHue»
» Xumus, 9 knacc/ 'abpuensna O.C., OctpoymoB WN.T"., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO

«M3parenscTBO «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

https://rosuchebnik.ru/ -"TIpocsemenue" Kopropanus Poccuiickuii yaeOHUK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. http://www.edu.ru — denepanbhbie 00pa3oBaTEIbHBIC PECYPCHI IS OOIIET0
obpazoBaHus/
2. https://educont.ru/ - Karasnor muppoBoro o0pa3oBaTeibHOr0 KOHTCHTA.
3. http://school-collection.edu.ru/ - Enunast koyieknus mupoBbIx 00pa3oBaTelIbHbIX
pecypcos.

http://www.hemi.nsu.ru/ - OcHOBBI XUMHUH. DIIEKTPOHHBIN YUCOHHUK.

http://hemi.wallst.ru/— O6pa3oBarenbHbIi CANT 15 IMKOJTBHUKOB 110 XUMHH

https://vos.olimpiada.ru/ - Beepoccuiickast oiMMITHA 1A ITKOJIBHUKOB.

4,
5.
6.  https://turlom.olimpiada.ru/news/436 - Typuup M.B. JlomoHocoBa
7.
8.  https://chem8-vpr.sdamgia.ru/ - Pemry BITP.

9.

https://oge.sdamgia.ru/ - Pemry OI'D.






